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IIPEJIUCIIOBUE

Ilog xumnefi nmeptu mogpasymepaerca o6IacTh 3HAHAH, OXBATH-
BalIIaA N3yYeHNEe XUMIIECKOrO COCTaBa HeTH, ee OTHeNbHHX (Ppak-
Iyl A WHAMBUYaJdbHAIX BEI[ECTB, BLI[EIEHHHX 113 vedptu. Iy6nm-
Kyemnle aHaju3sl HeTH, flaxke B UX cOBpeMeHHOH fopme, B Jydmem
Cly9a¢ IO3BOJNAIT 0XapaKTePH30BaTh TOINBKO XUMHAYECKHil COCTaB
RaHHOH HedTH, T. . MMeIT WHAYKTHBEKA XapaKTep, He MO3BOIA-
MU CO3XaBATh T€ WIM MHME CBASH MEKAY PasiIndIHBIMA HeTaAMm
A BX TeoJoruieckoll obcramoBKoil. Beakas mayka mpoxomut masect-
HH 9Tal Hakomenua $aKToB, 06paboTka KOTOPHX MOKET TIIDURECTH
K 000CHOBaHMIO TeX WIM WMHHX 3aKOHOMEDHOCTEH, IIepeBO[ANIIX
KOMILIEKC 3HAHKH B HayKy, coco0HYIO HE TOILKO 00BACHATH (aKTHL,
HO u npepckasats mX. C aroil TOUYKM spenus HaKomiesne PaKToB,
T. €. TOAPOGHKX uccaejoBanmil HedTH HE MomeT GHTb CAMOIENDIO
C Hay9HOH TOYKH 3PeHMA, Ba’KHA MATEPIpPeTaluA HTHX (PaKTOB, Ha-
X0/IeHne cBA3el MeKay HuMu. B BedTn HeT HUKAKRMX (CIyYailHBIX»
CBOJICTB: Bce CBOWCTBa HePTH TECHO CBA3AHE Me:kay coboit mpm-
THHHO, IIOTOMY 470 He(iThb B NPAPOAE H3MEHACTCA M JKUBET, TAaK JKe
Kak ¥ BCAKHE APYIHe NPHPOAHEC 00BEKTH, M Ka’KIEIA IIPOBENEeHHEIH
aHAIN3 HePTH B JeHCTBHTENBHOCTH COOTBETCTBYET NUITh KaKOMY-TO
OLPCICNCHHOMY 3Tally mpeBpamenus Hepru. 3agadell Xummm HedTh
ABIACTCA HE TOJNLKO OJIHO IIepeYnclieRne CBOHCTB pasaudHbIX HedTel,
HO T7TaBHEM 00pa3soM PpacKpHTHe TeX 3aKOHOMEDHOCTEIi, KOTOPHI®
CBA3BIBAIOT OTAENbHEIE CBOMCTBA ME:KLY coboii.

Onpako, ecam medTs paceMaTpuBaTh Kak NPOMBINIIIEHHOE CHIphe,
HEJIL3A OrPAHNINBATDL UBYIEHHUE €€ TOABKO C TOYKH 3PEHUA MPUPOLHOTO
00beKTa; Hem30eIKHO BCTAlOT BONpocH mnepepa6oTkn HedTH, mHOTAA
o%enb riayGokoil. B GoxbmmuucTse ciygaeB momoGmmre BOITPOCHL OT-
HOCATCA K 00JacTH OpraHmdecKoll XpMugecKoil TEeXHONOTMH A BKIIO-
YeHUe HX B 00BeM upemmaraeMoll KANTH CAMIIKOM pacmmpuio Ok
ee sazadn. B ro e Bpema mmeercs Gosbloe KoMIXYECTBO opurn-
HAJNBHKIX W IIEPEBOJIHLIX PYKOBOJCTB 10 HelTeXuMIIecKoil TeXHOIOrnH,
B KOTOPHIX BONPOCH XUMHUM NPUPORHOLH HePTH OTPA’KeHLI B 6OJBIMNH-
CTBE ClIydacs canuikoM kparxo. IloaTomy, mo Muemmio aBTopa,
U3[aHNE KHUTH, OCREHIAI0NMel HeTh KaK NpUPONHEIA 06'beKT, ABAACTCA
CBOCBPEMEHHLIM B KavecTBe JONOJHEHHA K DYKOBOJACTBAM, CTaBA-
(UM CBOCI IeNbI0 M30KERNe IPOMaIHOT0 MaTePHala 10 1mepepaborke
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gedrr. Toaro TaKxke BOIPOCH amanuTAYecKol XuMun HeGTH ABAAOTCA
CAMOCTOATEILILIM Pa3/lelioM, He MMEIOMIM IPAMOro OTHOINEHUA K U3y~
QeHuI0 NPUPOANOil HePTU; MCKIIOYeHHeM ABJAWTCA JUb caydad,
KOTZIa AHAJUTIICCKNE MCTOJIL OUMPAITCA Ha PEAKUUuK, BEAyMue K 1o~
agaruio HepTU KAK CIOKHOA CMeCH TIIaBHEIM o6 pazoM yIiIeBoJ[0DPOMOB,
XapaKTepuaylonux HedTh B LEIOM.

CoBpeMenuuie OpejCTaBIennsa 0 XUMAYECKUX HPeBPalleHnAX nedTu
B IPUPOAE TECHO CBA3aHLI C F0JOTMIECKUMH YCJIOBAAMHA, TaCTO ONpe-
ANAIOIMMHE €CJII H He BCe, TO BCE Ke HeKOTOPHIC cBoiicTBa mHedTH.
IlosToMy M3yUuespe FeoqoruuecKuX XapakTepucTHK nedTm v ycaonui
ee mpeGHBAHUA B 3aJICIKU HE MOKeT ObITh OTOPBAHO OT XHMMUH medTH.
B ocofennocTyt BaKHO ATO JUIA 1IPABIILHOrO MOHHMAaHMA MPONCXO-
Je7eHuA HeTn, MOTOMY YTO PEIeHHEe 3TOCO BAXKHOTO BOIPOCA TOJNLKO
B XPMIYECKOM ILIAIC /[0 CHX 10D He HPUBOLMIO K YAOBIECTBOPUTENb-
HEIM pe3yJbTaTaM, TAK 7K€, BOPOYeM, KaK M NONEITKY pemath BOIPOC
TOALKO C TeoJOTHIeCKMX IO3MIuA.

I3 mpepgmaraemoil KHure B Ka4ecTBe OCHOBHEIX TUNOTe3 NPAHATO
CAIIPOIETICBOE MPOUCXOKAeHe HeiTw u lpeBpallieHue ee B pasiami-
HLle KJACCHl 110 BIUAHMEM CAMOINPOU3BOILHOLO MGMEHEHHA YPOBHA
cBOGO/IHOIT DHEPrun, YCKOPAEMOro NPHPOAHKIMHA ATIOMOCHINKATAME
u ApyruMu amajorndunvu mopopavu. Ilopsagor mpespamenus HEo6-
XomuMmEM 06pasoM Ipejmonaraer ofpasoBaHWe H3 CAOPOIEJUTOBOTO
MaTepuajia B ero pasiauiHbiX (opMax COCTOAHUA CIepBa BHICOKO-
MOJIEKYIAPHHX U HOMHITMKIN30OBAHHLIX MOJEKYJ, COAep/KallliX reTe-
poaToMEr, 3aTeM NpeBpAlleHHe JTUX COEAWHEHMH B YIVIEBOJOPOMEL.
Takxoe HAaOpaBIeHHOE M3MEHEHHE HHEPreTHIeCKOro YPOBHA CO3JaeT
DPUIMHHEY0 B3aUMOCBA3b MEKIY Kiaccamu yIrICBOJOPOXOB M OT-
JEIbHKEIMM WX IPEICTaBATENAMU. ITH 3aMedaHMA KarKyTcA Heoo-
XOXUMEIMH, Talkk KaK OHU OOBACHAIT, 1107eMy B Pa3HEIX MeCTaX TeKCTa
yKa3mBaeTcA HAa OpeBpamieHue He(TH KaK Ha OPUIHHY, HOMOTA0ILyio
yACHUTH ce6e BHYTPeHHMH Xapakrep HCKOTOPHIX 3aK0HOMEpPHOCTeH.

MarepuaJs 110 3HEPreTHKe YTJIEBOAOPOAOB ¥ HX BEPOATHBIX
mpeppalleHnii B PasHLIX TJIaBaxX [OIMOJHEHL! I1. ®. AagpeeBrM, LOJIb-
30BABIIEMCH B OCHOBHOM IupoBEIMM RanHhiMu n3 KHuru A. A. Bee-
nempcKoro. ! 3a 9TM NONMOJNHEHHA aBTOP BHparKaer 6ospImyio Gmaro-
napuocrs II. @. Amppeesy.

IIpeparaemasd KHETa IPegHAsHAYeHa B KadecTse y4e6HOr0 TO-
cobus B OCHOBHOM AJIA TeX y4e(HLIX 3aBefieAnif, B KOTOPHX XUMHKU
He M3ydaloT reoJoruIecKuX JUCHUTLINH. ItuMm 00bACHAETCA, NOIEMY
IPH M3JI0KeHITH BONPOCOB MUTPAIlnH neTu, €e Bo3pacTa M APYrux —
IPEOLIOCH KOCHYTBCA Te0IOTdYecknX BONMPOCOB JAMDL B CaMOM Kpart-
Koii ¢gopme.

1 A. A. Baegenckuii. TepmogmaaMutteckne pacieTsl nepTeXuMAYECKAX L PO-
meccoB. I'octourexmspar, 1960.
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I'aaea I
HED®TDbh KAR IIPI/IPOIIHI)I]?I OB BEKT

§ 1. Honsarne o nedgTn M HEPTAUBIX MECTOPOHCHUAX

Hedrhio HasuBaeTcsa NPUPOHAA CMeCh YTIEBOOPONIOB Pa3IUTHEX
KIACCOB € PA3IMYHKIMA CEPHMCTHIMH, A30THCTLIMH M KHCIOPOJHRIMH
coepumenmavu. [lo BuemHeMy Buiy HeQTs TpeCTABIACT coboit
MACTAHUCTYI0 JKI(KOCTh, OGMKHOBeHHO Oyporo IBera, XOTA BCTpe-
qatoTca HedTH, MMelomue Gojiee cBETILIE OTTEHKA KOPHIHEBOTO IlBeTa.
Bsaakocts HedTHm pa3ipYHA M 3aBHCHT OT COCTaBa. IIpencraBnas
coboii cMech OpraHuYCCKUX BemecTB, HePThb conoco6Ha TOpeTh, BHI-
neasa npn aToM go 10 000 ramopmit HA KHIOTPaMM. B Mmumepamoru-
qecKkoM OTHOIIEHHA HEPTh OTHOCHTCA K YHCIY TOPIOYAX HCKONAaeMbIX
niam KaycToOmonutos. Hedrh mpakTaueckn He COTNEPIRAT XHMATECKH
AKTHBHNX BeIIECTE BPOJE KETOHOB, CIMPTOB M T. Tl COEAUMHEHHN,
XOTA B HEKOTOPHX cJiydadaX MMeeT KMCJIOTHBIH XapaxTep BCIENCTBUE
He3HAUMTENbHOTO COMep:KamnA KHCIoT. Bce XuMudecKme CBOHCTBA
HepTH NOKA3HBAKT, YT0 He(TH HUKOTAA HE IOBEprajnach MEeHCTBHIO
BEICOKMX TEMIepaTyp W TO3TOMY AJsA Hee HeXapaKTePHH OOLITHBIE
KOMIOOHEHTHl, CBOICTBEHHLIE DPAa3TWIHLIM MPOAYKTaM HEeperoHKH yr-
neii, Topda u APYruX €CTECTBCHHBIX TI'OPIOYHX MaTepHAJoB. HedgTs
9acTO CONPOBOIKAAETCS B IIPHPOJE PasTuIHGIMA OKAMEHEIOCTAMH,
MO3BOJLOIIAMY OIPEASIUTb TeodoTHIecKuil BO3pacT medTn B ee
coBpemenHoM saneragun. OGHKHOBEHRO HE@TH CONPOBOKAACTCH Ta-
30M W BOJOI, NpefcTaBafAiomeil co0oll pacTBOp TaJOWJHEX M yrie-
KHCIHX PAacTBOPUMEIX COJEH, HHOT/AAa B BOJIe COMlePsKaTCs CePOBOOPON
¥ pacTBopumnie CyIbQuH.

Hedrs sameraer B MOPHCTHIX TOPOAAX, HANpUMep, B IeCKaxX
WM TEeCIaHmKAaX, B W3BECTHAKAX M TIMHHCTHX nopopax. Tak Kak
nedTh NPONMTHBAECT HTH IICPOAH, HOPHCTOCTh MMEET GOJMLIIOE 3HA-
wenme: HamboOALIMEX KOHIEHTpanuit mepTs mocTuraer B Hambouee
popucTnix mopogax. Tak kak medTh HepacTBOpHMA B BOJES U UMEET
MeRbImmit yAenbHLII Bec, BOofa B HEQTAHOM MECTODOM[IEHHM BCErxa
JaMEMACT HRIKHIO YacTh, a ras — sepxmioo. [lopucroe mopogu, co-
fepxamume medrTh, o0pasylor umOrfa 0060cOONEHHLIC CBUTEL M3 OT-
[EeIbHBX CJI0€B WIM CFOPH30HTOB PA3AMYHOM MOMEOCTH, 9acTo He
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UMEIONUX O0YeBWIHON CBA3M APYT ¢ APYroM, U I03TOMy CBOMCTBa
HePTH U3 DPa3TMYHEIX TOPHBOHTOB, a WHOTAA M 10 NPOCTHPAHHUIO,
OKa3uBaloTCA pasnauiabvMu. J[lobGueaerca medre 6Gypemuwem, mociae
Ye€ro OHa BLITEKaeT Ha OOBEPXHOCTh 6JIaI‘OﬂaI)H AaBIEeHNI0 ra3oB
nrm BhikaumBaeTcAa macocamu. HawmGoabmme konmvecrsa medru mo-
AyYal0TCA U3 CKBa’KMHE, BCKDHBINEH He@TaHOH TropmsonT. 3arem
roGeraa mapaer. Wmorga rpomajmsie Kommsecta medry, n06HTOIN
U3 CKBA/KUHBL, ACHO TOBOPAT 0 TOM, YT0 He(Th cmocobHa MepeMeIraThea
U3 COCeHMX CO CKBaKMHON ydacTkoB. Ilpu TakoM mepememennm
He(TH OHA MOJNB3YETCA MOPaMH B MOPOAAX, PAa3IMYHEIMU TPEIHHAMMI
M MCCTHRIMH Pa3pRIXJCHMAMM U BOOOIIE HAXOQUT DasudHEE MyTi,
Tji¢ CONPOTHBEHNE [[BHKCHHI0O OKa3LIBAETCA HANMEHBIIUM.

Camoe npaenue nepememenns nedTu, wim MUCpAUnd, He IIO/(JICIKUT
comuenmio. CymecrBylor mepTAHBIE MeCTOPOKICHUA, B KOTOPHIX
Heprhb fo6EIBACTCA WAaXTHEM cHocoGoM, Ipm KoTopoM HedThb cobu-
PaeTcA B ONpE/IEJeHHEIX yYacTKaX, 3aJ0/KEHHHX B OPOAaX, MPONH-
TagHEIX Hedrbio. OfHako Macmrabu Murpanun HedTH, T. €. paccrosa-
HOE, Ha KOTOpoe He(Th MOKET MepeiBMraThcs, 0 CHX IOP He HANLIL
egunoaymuod onenkn. Heroropuie reosoru camraror, 4to medrs wmo-
AET [epPeMeMAThCsl TOAbKO Ha HeGOJNbUINe PACCTOAHMA, TOPILKA
HEMHOTMX KMJIOMETDOB, MAPYTHE ROIYCKAalOT MHTPAalii HAa OYeHb
Go.bImie PACCTOAHAA, HM3MEPAEMLIE COTHAMHI KUAJIOMETPOB.

CymecTByioT HmpeNCTABICHUA 0 DPABINIHOM MEXAHH3ME MUATpalun
Hepru. Bo-mepsax, meprp MoKeT mnepejBuraThCA caMa 10 cebe,
Kax 0 BCAKAA JKUAKOCTD B CHIYy IPAaBAMETPHYECKUX MPUYMH, IPIHISM
He(hTH MosKeT 06pa30BaTh MECTHLIC CKOILTEHUA B CHABHONOPHCTHIX IO-
Pojiax, W, BO-BTOPHIX, HePTH MOMKET NEePeIBHIaThbCA BMECTe ¢ BOJION
B usuge smyaescun. Hakomenm, medrs mosker nmepemematbcs BMecTe
€ Ta30M, oGpasys OJ\HOPOJHLIE PacTBOpH (cM. riaapy V). Hecomnenno,
YacTh HePTH yAEPKUBATCA IOBEPXHOCTLIO MOPHCTHX HOPOJ, o6pa-
3yA Ha MacTHNAX HOPOAB HENONBIGKHEI ClIofl MoXeKyaspHOi ToJ-
munel. 3 pToM nuaame murpanms medhTH BO3MOMKHA TONBKO IpH HaIu-
9N MOCTOARHOTO TPUTOKA HEePTH B MECTOPOMKIEHME, 9TO DaBHO-
CHIBHO HENPePHBHOMY 00pa3oBaHMI0 HePTH, MEIKAY TeM 3aMKHYThIi
XapaxTep HeQTAHKIX MECTOPOXIEHMIl 1eTaeT HeIPHEeMIEMEIM nono6-
Hot pomymenwe. [Ipaktura mokaseiBaer, 4to egBa am Goxee 40%
He)T Mo3KeT GbITh W3BIEIEHO M3 HOPUCTHX IOPOJ 10 IMPHIMHE npm-
AunaHuA He@TM, M BTO OOGCTOATENHCTBO TOROPUT HPOTHE BO3MOM-
HOCTU FaJdeKoil murpanmm Boobuge.

Hedrsinnie ropusonTH Janeko me BCerja 3aleramoT TOPH3OHTAIBHO;
danie BCIEACTBUE CKIAJK000pa3oBaHnA HeTAHIE TODHU3OHTH HMEIOT
Pa3auInbie OTMETKM FIyOuAE, 00pasys cegnoobpasHEE CHIANKH,
HA3LIBAGMEI® AHTHKIMHAIAMH. B crydae TakuX BHOYKIHX KBepxy
CKNaJOK OOKIKHOBEHHO B BeplIMEe coGMPAeTCA Tas, HUMKe Pacmolra-
raercst geTh ¥ emie HmKe, B BOTHYTHX JacTAX CKIIaJKN — Boja.
Wzrubanue nedranux ropm3onToB ABIAETCA B GONBIIAHCTBE cIydaes
BTOPUYHEIM JIBJICHHEM, HE COBPDeMEHHHIM CKOIIEHHI0 HCXOJHOTO
MaTepuaja, HABIIETO BIOCIENCTBUH HEPTH.
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§ 2. Boapacr medTH

Boapact medTu MOKeT GrITh OLpefeJeH HCXOAA U3 TOTO ofcro-
ATeNBCTBA, YTO HedTm OPEHYyPOIEHH K OCAJOYHHIM IIOPO/iaM, BO3pacCT
KOTOPHIX B HACTOAINEE BpeMs OUPeeJdeH AOCTATOTHO TOYHO Pasimd-
geiMu Merogamu. OOIas MPOAONAHTENBHOCTH OCAJKOHAKOIICHUA
HACYUTEIBaeT oKojo 520 MHIIMOHOB JeT, KOTOPHE PpacIpefenfaiorca
10 OTHENBAEIM TEOJOTHIECKHM HePUOfaM CefyiomumM 00pa3oM:

BoapacT B MIH. JeT

Tlepumosn .

10 HepUOfiaM | CyMMapIEIK
. " YersepTHIHHHA e e e e e e 1 1
Kaitnoaok {Tpenmlmfi e e e e e e e e e 58 59
( Memomoit . . . . . . .. ... ... 56 115
Mesoaoit { Opexmit . . . . . . . . . ... 40 155
TpHacoBEE . . . . « . « & o ... 33 188
TMepMcrmit e e e e e e e e 35 223
KaMeHHOYTOABHRE . . . . . . . . . 70 293
MManeozoit { JeBowckmid . . . . . . . . . « . - 57 350
Cuntypufickut . . . . . . . . . . . 90 440
Hem6puiickait . . . . . . . . . . . 83 523

Tak KaKk opraEmiecKas >KusHb JOJDKEA OHIa OPOiTH 3HATHTENB-
BEIE 3TAlk, 9TOOH [OCTHTHYTH JaKke TOr0 HE3HAYUTEILHOTO KOJIM-
gecTBa BHAOB, KOTODHE H3BECTHH B KeMOpuiicKuil Iepmoji, MOJKHO
mpepmoyaraTh, 9T0 JKH3Hb 3apOjuiach Topasfao PpaHbIne, MOKET
6nrh eme ma 500 mas. ser pamee. Opmako 3Ta KH3HD, OYEBH/HO,
XapaKTepm3oBaiach HEMHOTHMM BH/AMM OPTaHM3MOB, HE [OMeqmuX
RO HAEero BPEMEHH [ake B BHUJe Pa3NHIHHX okamerenocreil. Bo
pearoM caydae oOsem xusam 500 MIH. JeT TOMy Ha3aj HE MOT OHITE
rTAKUM 3HAYUTENbHEM, KaK B Hame BpeMs, TIJIasHEM ofpasoM 3a
C9eT pPaCTHTEABHOCTH, IOABHBOICHCH B o6mabEEX ¢opMax TOJBKO
B nepoHckuit mepmon. Ecom HedTs, Kak 3To ceiffac MPHHUMACTCA
OOYTH BCEMH HCCIEI0BATEIAMH, HMECT OPraHNIecKoe HPOUCXOKICHHE,
70, 09GBUHO, HEBO3MOKHO PACCIUTEIBATL HA 0oibIine 3amacHl nepTn
B TaKme OTJaJeHHBIe MEePHOMH, KaK KemOpmilckmil u CHJIY puiicKuH.

Pacnpenenenne mepTm Ho TeOoJOTHICCKMM IlepmojiaM yCTaHa-
BAMBAETCH MCXONSA U3 KojmiecTsa HoOHTol HePTH M3 MOPOJ pasiaud-
FOTO BO3pacTa ILIIOC pasBefjapmEe 3amack. flemo, 9To0 >TH faHHLE
HEe MOryT LpeTeHjoBaTh Ha OOJBIIY0 TOYHOCTH, TEM HE MEHee IOJ-
CYEeTH PA3JUYHBIX ABTOPOB MAaKT (ojee uiu MEHee CXO[HHE pe3yib~
TATHL:

B ppouenrax, mo JaEHHM
pasHHX aBTOPORB

Kaftmosor . . . . . .. . ... 40 56,2 58 53,06
Mesos3oil . . . . .. ... ... 22 14,6 —_ 17,02
Maneosold . - « - « « . - . . .. 36 29,2 34 19,2



Takum o6pasom, 3a mocaepmme 50 mam. jer o6pasoBaroch medrn
HOYTH CTOJBKO K€, CKONBKO 3a Hpepupymue 450 mam. mer, ecam,
KOHeYHO, NOoOmyCcTHTh, 9T0 COBpeMeHHaA RoOwYa HedTH HaxommrTcA
B JIPAMOM OTHONIEHHM K €€ 3alacaM. Takas «Bcummxka» medreobpa-
3opaHuA B 6mwxaiimue K mam 50 MIH. JeT Majo HOHATHA, eciu JloITy-
CTUTE, 9TO PAaBHOBECHE MMy >KEBOM m MepPTBO# NPHPOOH HacTy-
nmuno yike ropaspo padsme. C apyroit cTopomsl, xpeBRne HedTAHEE
MECTODOKAEHMA JaCTHIHO eI MOTYT GHTh He OTKDHTH MM yke pas-
PYIIEHH pa3JIMYHBIMM IIPOUECCAMH.

Hawmex na atu coobpaskemus paror Pa3BeflaEHLIE 3allachl MPHPOJ-
HOro rasa, KOIMIECTBO KOTOPOTO ropasno Gosxbme B medTAHKX ropu-
30HTaX QpesHero Bospacta. IIpegmomaraercs, dro upespamenue
He(TH B KOHNE KOHIOB IEPEBOAWT €€ B Tas (MTam) rpadur, nei-
CTBUTEJIBHO PacCHpOCTPAHEHHHE HMMEHHO B JPEBHHX OTIOKEHHAX.

§ 3. TemmepaTypa m nasaenue razos B HeQTARBIX
MECTOPO;KIIEHUAX

Uspecrno, uro wmpm morpymenum B rTyOuHY TOPHBIX OPOX TEM-
nepaTypa BospacraeT npumepro Ha 1° Ha xaxmire 30 . ITa BesmuMEa,
COOTBETCTBYIOIasl MOBHIUICHWIO TCMIEepaTypsl ma 1°, RasamBaercs
reorépmurieckum rpaguentoM. ORa Be OCTaeTCs TOCTOAHHOH B pas-
JUYMHBIX PadiOHAX W OPH Dasiuiuu B COCTaBE MOPOJ. Hpome Toro,
TPaJUeHT YBeIHMYMBAETCHA € abCoMOTHOH TayGumoil, T. e. ma Goxb-
mux raybunax ma 1° moBnmenus TeMIICPATY PRl OPUXOAUTCA GOJBINe
30 m. Dua medTamnix MECTOPOKICHNH TpajmedT KojebieTcs B mnu-
bokux npexenax — or 10 mo 35 x. Jaa medramoro MECTODOM T EeHAN
C rpapueuroMm B cpenmeM B 20 x, mpu Temmeparype IOBepXHOCTHBIX
caoes B 10°, ma ray6une 500 x mabnionaercs TeMmepaTypa okoao 35°.
Emge ray6xe, no pacuery, Temueparypa cocrapaser: npu 1000 x 60°,
Ha raybune B 2000 x yixe okono 110° u na ray6mre B 10 000 » npu-
MepHO oKoino H00°. Darrmueckme Habnoeaus NTOKasHBaloT, 4TO
Hal1IofaeMEIe TeMTIePaTyPE Huke BBIYACJIEHHEIX, HO BCE e Ha 00lb-
ImuX IraybuHAX 3aperHcTpHpPOBaHE remunepatyps go 200° uw momer
Oute pame sume. C HeKoTopLIM IPROAMMEHIEM MOMHO CINTATh,
4TO BeIWIMHA PAJJUEHTA CBA3AHA ¢ IAYOMHON He JuHeHHOH, a moka-
3aTeNbHOU 3aBHCHMOCTBEI0. MecThme YCIOBHA, HaOpuUMEp HAAHIHE
BOCXOAANIAX TOPATIHX HOA3EMHHX BOL, MOTYT CO3AATDH TeMIIepaTy P
BbIlli¢ PACYETHHIX Ha TeX WM MHHX Iayfnmax. B HEKOTOPHIX ClyYasx
TPajneHT NajaeT A0 HUBKHUX BEJRIHH, 9TO HEKOTOPLIMA aBTOpaMu
00bsICHACTCS IPUTOKOM TeILla 3a Cuer XUMUIECKUX pearnuil B medri,
HaXofgamekica B meapax. Hogo6mire sxe HaOJIOEHAS Teralnch U B Ka-
MEHIOYrOIBHLIX MecTopopennax. Bawuo ycramosurs wmammame
B HCQTAHLIX MCCTODOMKIEHHAX TAKHX TeMIIEPaTyp, KOTOPHIE jocTa-
TOYBBI JUIA JIOBONBHO TPIyGOKOTO NpeBpamenns veTu, ocobeHHO
YIMTLIBAA TO, 4YTO COBPeMEHHAf I'iyGuHa 3ameranms HeTH **oria
ObITL 3HAYMTENBHO Goabmie B TO BpeMs, Korja cobcTBenHO HedTAHEE
rOPu30HTH Oniam Goxee ypmagemw oT NOBEPXHOCTH B CHAY TEKTOHH-
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9eCKAX NPUYRH RIE 0 HOCAERYIONero pa3pymeHNA IOBEPXHOCTHHX
CJI0eB OyTE€M HX Pa3MEIBA.

JlaBrerue ra3oB B HEPTAHKX MECTOPOKMEHHAX KoJeGIeTCa B mu-
POKMX IpefeiaX 0T HecKonbKuXx atMocdep go 120 u Gonpme.! asie-
HEE 3aBHCUT OT IayOMEN HeTAHOTO MECTOPOMKIEHWMA W B CPEIHEM
COOTBETCTBYET I'MIPOCTATAYECKOMY, T. €. TAKOMY AaBJIEHHI0, KOTOPO®
BLIBHIBAETCA JlaBlenueM cTonba BOAK Ha JaHHOH raybume (mpmmeprO
1 amm ma 10 » cromba Boam; miaa coneHoil Bogkl ¢ Gojpmeil IIOT-
BHOCcThIO mpmMepro 9 x). Onpmako ectTh m Takme 6ypOBHE CKBaX<MHH,
BCKPHBIIHE HEPTAHOH TOPA3OHT, B KOTOPHX I3TO RABJCHHE BHIIIE
IrIAPOCTATHYECKOTO, M B STHX CJIyYaAX €CThb OCHOBAHUA I'OBOPHTH
0 NOBLINIEHKHU JOaBJIEHUA 3a CcYeT 06paBOBaHHH rasa miaAa 3a CYeT
CIKVMAHHA Ta30BHX Macc B HeAPaX B CHJY TEKTOHMYECKAX NPHYUH.
HaBnerue, cooTBeTCTBYIOMEE IUAPOCTATUTECKOMY, HE MOKET 3aCTa-
BHTh HePTh H3INUBATHCA M3 CKBa)XMHK B Bpie QOHTAHOB, M €CIU
Bce-TaKH (oHTaHE ABNeHne oO0nYHOE, TO oGBACHEERWE 3TOMY ycMa-
TPHBAETCA B TOM, 9TO B CKBaKHHEe, BHOpachBaomell HedTh, uMeloTCH
HE TOJbKO He)Th, HO M Ta3H, BCIECTBME Yero Bec cToixba 3Toil razo-
HepTAHOR cMeCH MOKET OKasaTbCs HMMe Beca cToaba Boanl. Bricokoe
AaBjleHUe Tras30B B HEPTABKX MECTOPOKAEHHAX UPHBOLAT K TOMY,
9T0 9aCTh rasa, 0CO0EHHO roMOJIOTH MeTaHa, LEPEXONAT B PAacTBOP
B He()Th, U3 KOTOPO# Trasnl BLIEJAKTCA NPH CHIKEHHH HaBICHHA
BO BPEMA DKCIJIyaTallud MECTOPOKHeHHs. UeM HuMKe JaBJIEAue,
TeM BLIIIE Y[EAbHHH Bec rasza, HOTOMY YTO B IIEPBYIO 09epeAs U3 HeQTH
BHIIEAAIOTCA ra30BhIe KOMIOHEHTH, o0iajgalomue manGonbmeil yuopy-
rocTbIO Mapa, T. €. cIepBa METaH, 3aTeM HTaH, IIPOIAH ¥ T. . B KoxIe
BKCILIyaTaUMM W3 He(QTH BHEAACTCH ras, COfepiKammii 3aMeTHLIE
KOJW9eCcTBa SKUAKUX YIIEBOZOPOJNOB, TAaK HA3BBAGMEIA TIa3oBHEIH
Oensun.

Taxum ofpasoM, NIJIOTHOCTH WONYTHOTO Trasa B BHAYMTEIALHON
CTeIIeHN OIIPEJeJIsSIeTCA [aBJCHUEM B 3aje’KH N NOBHIIAGTCH II0 Mepe
aKclyatalnu. BaammootHOmenwme rasa m medrn MomkHO 6BIIO GG
YCTaHOBUTH TOJABKO B TOM CJIy4ae, eclEm O M3BECTHO OBLIO KoJHde-
CTBO rasa B MeCTODOMIEHNE /{0 pas0ypuUBaRHA H COCTAB €ro uepes
ONIPE/IENICHHLIE IPOMEKYTKH TIPOJOMUTEAbHOCTH JKU3HM HeQTAHOIM
ckBazkumbi. OfHAKO BTy 3a[aly DPAKTHYECKH PEMATh HEBO3MOKHO.
MoxHO TR B caMBEIX o0muX 9epTax OTMeTHThb, 9TO BEJHYHHA Taso-
BOro (axTopa, T. €. KOJWMMEcTBO KyG. MCTPOB rasa, IpuXONAIIEECH
Ha OfHY TOHHY M0OHITOH HedTn, KoIeOMETCH AJIA Pa3IMIHEIX MECTO-
PoXAeHMHA B oO4WeHh IMMPOKOM pAmanasone. Hak XpaBmio, rasosmril
$akTop BHIIE B MECTOPOKACHHAX, 3aKTIOTAOMUX CHIBHO LPEBpa-
mennylo MeTaausumpoBaHEy HedTh (Cepepmmii Kapxka3s, 3aman-
mas 9acte YCCP u np.), Torga Kak B MecTOPOMIeHHAX, 3aKII09aIC

! Ecam mpumath, 4r0 OfHOME armocdepe B cpegHem COOTBETCTBYeT ¢TON6
Boms! B 10 x, TO Ha ray6une, nanpumep B 4000 x, faBmenne cToa6a BOAH AOMKHEO
COCTaBAATE OKOI0 400 amx. IlogoGHEIE BHICOKHME HADIEHHSA JeHCTBHTENBHO
HabmofanTcA B COBPEMEHAHX TIYOOKAX CKBaXKHHAX.



mux Malo npespamennylo nadremoBylo HedTh, rasoBui ¢akrop
mapaer A0 HEaKmX BenEymH. OOwYHO ra3oBN# QakTop BEIHK B Ha-
gaje sKCIUIyaTanuu B 60Jee mia Megee GHCTPO CHEXKAeTCA IO Mepe
M3BJICYECHHA HePTH H3 3aJOHA.

Bo MBOTHX ciOyYaAX ra3oBw# ¢(axTop HE OTBe4aeT PaBROBECHIO
ras — xupkag geTh, YTO TOBOPHT O 60XBMOH HOABHIKHOCTH ra3onoi
$ass B semEmx menpaXx. Ha nyTtax mmrpanum ras o6wiHo omepe-
Acaer HeTh N CKIOHEH CKAINIMBATHCA B BEPXHUX JacCTAX HIOTHYTHX
[JacTOB, OTTecHAA HeQThb B KpaeBHE 30HW HPUPOSHHX JIOBY=
LK.



T'aasa II

OU3NYECKHE CBONCTBA HEODOTHN

§ 4. Ypennuuii Bec

Ynenbusii Bec medTH 3aBHCHAT OT HECKOJBKHX IPAIMH: BO-IIEep-
BHIX, OT COJEpPKAaHHA JETKOKMNANIAX ¢paxumil, obiagaomUX HU3-
KEMA yJAeAbHEIMU BeCaMu, BO-BTOPHIX, OT COfep:KaHHA CMOJMCTHIX
BemecTB ¢ BEICOKMMH yJeJbHEMHA Becamu (okogo 1) wum, B-TpeThbux,
OoT THHma mpeo0janaiolqmXx B HedTH yrieBojgoponoB. B koamuecTeen-
HOM OTHOMEHMY BJIHAHME JETKOKHOAMMAX KOMIOHEHTOB 3HAYHTENb-
Hee, 4eéM BIMAHHE CMOJI, TaK KaK Pa3HmIla B Y/EJbHHIX Becax JIETKO-
KHIIAMWX KOMIOHEHATOB M cpefAnX ¢paknmii HedTm BHime, 9eM pas-
HUlla MEKy ILIOTHOCTAMH CMOJ M cpegEmX Qpaxuwmit. Tpersa mpm-
9pHa — XapaKkTep IpeoGiafaiomuX B HeQTH YTIEBOLOPOAOB, WMeEeT
3Ha49eHNe TJIaBHEIM 00pa3oM AIA cpaBHeRHA Gollee Wid MeHee IINDPO-
KuX neQTAHNX ¢pakn@ii ¢ OJMHAKOBKHMH TpanullaMH KUOEHHA.

Ynenvnmii sec medTu B cpegmeM KoxeGuaerca or 0,82 mo 0,90,
X0TA W3BECTHO MHOT'O TPHMEpPOB, KOIf[a BeIWYHHA YAEAbHOrO Beca
mogaaMaerca modtd o 1 wam magaer po 0,76. IMocaepmme cayvanm
OTHOCATCS K TaKk Ha3HBaeMHM QUALTPOBaBEHM HedTAM, mim HedTAM
Tra30KOHIEHCATHOI'0 IPOUCXOMIEHNA; B TaKuX HEPTAX OTCYTCTBYIOT
BHICOKORHIIAIE paKiun, a caMa HeQTH HE MOTYT paccMaTPHBaTLCA
Kak o0xagaioliimeé HOPMaJbHHIMH CBOWCTBAMH.

Benuunua ymensnoro Beca medTH m ee NPOXYKTOB Beerjga olpe-
nensnerca opu 20°C w ormocmrea k Boje mpum 4° C. Temneparypamiit
KodpPnmenT pacmupennd HePTH HOBOJLHO 3HAYMTENIEH M OOLIIHO
BhIIIe faA uedTeil AMa3koro ygeasHoro Beca. Ilonpaska, meo6xognman
IJIA IPABENEeHduA YACILHOTO Beca K cTamgaprHoi Temuepartype B 20° C,
pasamdHa AJA passuX ¢paknuil medpru. OHa MosceT JocTHTaTh BEIH-
auuaer B 0,000897 gaa ¢pasumit ¢ ygensErM Becom okoxo 0,70 um
o 0,00063 gaa ¢parumit ¢ ygeapauym secom okoxo 0,90 ma 1°. Hna
apoMaTHieCKHX YIJEBOAOPOXOB 3Ta MHOIpPaBKa OYEeHh BHICOKA: JJIH
6emsona 0,001067 ma opum rpapyc u gaa roayoaa 0,000916. Ecnu
AIA KakKoro-aumbo HedTAROro IpoayKTa HalileH yAeJbHHA Bec IpH
14°C, paeamid 0,8244, To muA BHMuCIeAmA yHeAbHOTO Beca Ipd
20° C mapo Bu9eCTH M3 HaWJeHHOH BEIWYMHEL Ty, KOTOPad COOTBET-

1



CTBYeT AJIA 3TOTO YAeNLHOT0 Beca NONPaBKe Ha 1°, moMBEOKeHHON
Ba Da3HOCTH TeMIepaTyp B rpagycax. Ilompaska mo Taba. 1 cocra-
paaer 0,000738, moaTomy OKOHYATEIbHRIA HTOT BEIpakaeTcA:

0,8244 — 0,000738 (20-—14) = 0,8200 2/m4.

Tabauya 1
TemnepaTypuble HONDABKA YACIALHBIX BECOB gedraanx gpaxumi ga 1°C

Yn. Bec INonpaBxa Ya. sec ITonpaBxa
0,700—0,710 0,000897 0,850—0,860 0,000699
0,710—0,720 0,000884 0,860—0,870 0,000686
0,720—0,730 0,000870 0,870—0,880 0,000673
0,730—0,740 0,000857 0,880—0,890 0,000660
0,740—0,750 0,000844 0,890—0,900 0,000647
0,750—0,760 0,000831 0,900—0,910 0,000633
0,760—0,770 0,000818 0,910—0,920 0,000620
0,770—0,780 0,000805 0,920—0 930 0,000607
0,780—0,790 0,000792 0,930—0,240 0,000594
0,790—0,800 0,000778 0,940—0,950 0,000581
0,800—0,810 0,000765 0,950—0,960 0,000567
0,810—0,820 0,000752 0,960—0,970 0,000554
0,820—0,830 0,000738 0,970—0,980 0,000541
0,830—0,840 0,000725 0,980—0,990 0,000528
0,840—0,850 0,000712 0,990—1,000 0,000515

Jlna upuBeneEnd YAEALHOTO Beca, ONPEAEJeHHOro Ipu TeMIepa-
rype pume 20°C, mompaBka mpubasiaseTcs. '

Jlannme npupefennoit TaGamus mMeioT MPAOIA3ATENbALIH Xapak-
TEp ¥ MMM HOJB3YIOTCA B TeXHWIeCKHX HexaX. [lna ysKkuX medTAHBIX
$paxnuii, cocTaB KOTOPHX HeusBecTeH, yAoOHee IOJb30BAThCA NPs-
MEIM oOIIpefelNeHneM, TaK Kak TabandAne JaHHBe He YIUTHBAIOT
XEMudecKylo TPHPOAy HCCiefyeMoii ¢pakimm, XOTA XOpOmO H3Be-
¢THO, 9T0 HOOpPABKAa 3aBACHT OT HPUPOJNE YTIEBOHLOPOMNORB.

QOuenp Gonpmioe HaydHOe 3HAYEHME WMeeT yAeNbmuil Bec HedTH
12 Pa3JuIHHIX FOPU3OHTOB OHOTO ¥ TOTO Ke MeCTOPOKJEeHudA, T. €.
oTHeCeHHEIH K pasnmiEmM raybumam. B sTomM orHOmeHEMM aedTu
MokHO pasbuTh Ba Tpm Kaacca: 1) medTn, mokasbiBaiolue NaneHue
yiuenbaoro Beca ¢ raybmmrodl medTAHOrO TOPHU3VHTA; 2) medtu, HoKa-
3pBaloN[Me NOBHIIEHUE YAEAbHOIO Beca ¢ Taybmuoi, n 3) nedrn,
B KOTOPHX y[AeNbHHH Bec TO Tajgaer, TO NOBHIIACTCA, T. €.
H¢ MOKA3HBACT ONpPEfeIeHHofl Temjennunm K usmenenmio. JlaBHO
GHUI0 IOAMEYCHO, YTO BO MHOTHX CiaydaAX YJelbHLM BeC Hanaer
¢ raybunoii. Cratmcrmdeckas obpaborka Io mMaTepuajam 250 mecto-
poxaennii, nposepenmad A. A. HapresuM. mokaszama, 9T0 K 1ep-
romy kaaccy ms 250 medreit orrocaresa 175 (70%), ko BTOpPOMY BCETQ
30, mam 12%. OcranbHuie OTHOCATCA K TpeTbeMy Kiaaccy.

Takum o6pa3oM, 3aKOHOMEPHOCTb NajeHmf YeJbHOTO BEca ¢ Iay-
funoit mpoaBiAerca BechbMa orderamBo. llpmimma 3TOro ABICHUA
ycMaTpmBaiach, B cilydae Hepredl mepBoro Kiaacca, B HCIOApeHHH
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gedreil, 6TH3KAX K DOBEPXHOCTH, IT0 MOMKHO GHIIO NPHBECTH K yBe-
nmaennio yaeasmoro Beca. Haofopor, moBumeHme yAeIbLHOTO Beca
¢ ray6uHOH paccMaTPUBANOCh KaK Pe3yiJpTaT BACHINERHA BEPXHAX
gedTAHKX TOPM3OHTOB TajsaMm M DapaM JIETKHX YII€BOJOPONOB
p3 mwKEax ropusonroB. Obe 3TH rEOOTE3W HE B COCTOAHHU oOBaC-
HUTb OpHYMAY IepemMe;KaloNiuXcA yACNLHEX BECOB, XOTA TaKuX
gegreil Tperbero KaIacca M3BECTHO JOCTATOYHO MHOTO. Brickasaaube
HIOTE3B, BO3MOKEO, ¥ MMEIOT JacTUIHOE 3HAYeHHe B OTHENbHHIX
cIlydasX, HO WX TPYAHO PacOPOCTPAHATH Ha BCE He(pTAHLIE MECTOPO-
J{IeHNsA, TaK KaK HU uclapenue Hedrm, DO CYMECTBY Jela ABICHHO
B0OOMEe HOBONLHO COMHHTEJAbHOE, HE oboraileHue ee JerKuMu dpak-
LMAMH HE MOTYT MMeTh DPermoHaJbHOIO Xapakrepa, TaK Kak B Jyd-
meM caydae 3aBUCAT OT MECTHHX E0JIOTMYeCKUX YCIOBHH.

Beck Bompoc IONyYuil COBEDIDEHHO HMHOE OCBElIeHHe, KOrja Ha
pAge IpuMepoB ObIO yCTAaHOBJIEHO, UTO YHENbHHIE BeC [ PeBHUX
pefTell mOUTH BCET[a HUKe, UeM y HedTell MOXOmOro reooradecKoro
Bo3pacTa. D cBAsm ¢ TeM, 4ro JApeBHune HepTHm MMEOT HpemMyme-
CTBEHHO METAHOBHIA THH, BHCKa3aHO OLUTO IpemiojioiKeHue, UTO HA
Gonbmux raybupaXx sasneraer medrh, B Ooabmed Mepe MCUHTABIIAA
MeTaMOpOuU3M IOj BIAHAHHEM pa3iudHEX (PAKTOPOB BpoOje TeMIepa-
TYPH, KaTaTWTHIECKHX BIUAHME BMemaiomuX Oopos u ¢akropa
BpeMeny, T. €. OPONOJ/KHTENBHOCTH CyNIeCTBOBaHMA HeQTH, KOTOpOe,
€CTeCTBEHHO, J0JIKHO OHTL BHINE B CIydae ApeBHMX Hedreil.

Takoit 9mcTo reoJorudecKuii ToAXof K peIleHHic Bompoca 00
yaenbHoM Bece HedTH egBa JH COOTBETCTBYET JEHCTBUTEINBHOCTH.
Uapectno, maupumep, g9ro medrm Cemepmoro Hamkaza ormocarca
K METaHOBOMY THITy, XOTHA BO3pacT X He BLime Tpermigoro. G apyroi
CTOpPOHBI, H3BECTHLI W TaKme Ciydad, Korga HedTb 3ajneraerT B OUeHb
JPEBHMX OTIOKEHHAX M TeM He MeHee 06JajjaeT BRICOKMM Y/ €IbHBIM
secom. Hakomen, ciaydau, KoTfa yAelbHHIN Bec IO Mepe yriayOaeHunA
TO IOBHIIIAETCH, TO INOAMKAeTCH, TPYAHO OOBACHHTbH OJHAMH TIeo-
JOTHIeCKMMHE NPUIMHAMH, ¥ B 9acTHOCTH, (aKTOM HPOMOIIKHATENb-
gocTH cymectBoBaHmsa. IloatoMy oaum reomormyecKmil BO3pacT caM
oo cefe He MOJKET mMETh pelalollero 3HadeAud I UMeeT NUIb CTaTH-
cTHY9EeCKHH XapaKTep, TaK Kak DOHATHO, UT0 HedTm, IpojeskaBloue
B Hexpax TpOMajHLE [POMEKYTKH BPEMEHH, OTHEeIAINAe Hale
BPeMA OT JPEBHUX TeoJormdeckuX DepuofoB, B Gonbmed mMepe MOrau
MCIEITATh BIMAHAE M APYTEX PaKTopoB, KPOME YHCTO I'€0JIOTHYECKHX
( cmucae Boapacta). PaxTops IpeBpameRunsa HepTH MOIIM UMETh
¥ caysafguid XapaKkTep, HO B TeYeHHE TPOMaJHHIX HPOMEKYTKOB
BpEMeHM 5Ta ciaydainocTh Hem30erxkHo Aoirkpa Ohuta DpeBpPaTATHCA
B BEpPOATHOCTh. D3 HacTosmee BpeMs y’ke M3BECTHH H OmmKaimne
OpH4MHEEl NajeHus yIeabHOTO Beca ¢ Tay0uHOI: 2To, Hpekae Bcero,
HAKOILIEHHE HerkuX (pakiuil m mosBIeHme B HedTm BospacTalommMX
KOJUIECTB METAHOBHIX YTIJIEBOLOPOIOB.

Wamereaue ypenbHOro Beca HedTH B CTOPOHY €ro NOBHINEHUA
B HEKOTOPHX YacTHHX CiIydadX MOKHO OOBACHMTL OCMOJIEHHEeM
HeTH He3aBHCUMO OT ee HMOBePXHOCTHOro mcmapennd. Jlemo B ToM,
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910 B RePTARKX BOfaX, CONPOBO:KHAIOMHAX HePTh, MOTYT PasBABATHCA
oco6rre BaAn aRasPoOHEIX MAKPOOPTAHA3MOB, JACTUTIHO MUTAIOMAXCH
yIJIEeBOOPOXaMA, KOTOPHIE OPH 3TOM JaCTUIHO IPEBPAMIaloTCA B CMO-
Juctie pemectsa. Iostomy medtd, Haxopamuecd B KOHTAaKTe C BO-
navu ocoforo COJEBOTO COCTaBa, HHOTAA HOKA3HBAKT HNOBHINCHHE
yIenbBOro Béca MO rAyOuHe Bad N0 ITPOCTHPAEHIO MECTODOMKACHHA.

Taxoil MeXaHW3M OCMOJEHEA ¢ HEKOTODHME JONYMEHUAMH MOKET
O6nTh ODpuemaem Aas HeGoabmumx sanexed. OmmEaKo ANA KPyIHHIX
sagexked, cogepkammx OGoybmue 3amack HePTH ¢ OTpaHUICHHOMR
NOBEPXHOCTHI0 BONO-HEPTAHOIO KOHTAKTA, TPYAHO JAOOYCTHTH Gak-
TepualbHEyio mepepaloTKy Bced MacCHl yTIeBOJZOPOJOB.

Cefiuac Bce Gojee CTAHOBHTCH ACHEIM, 9TO TaAXenada HEPTh HA
MOBEPXHOCTH pAasfena ¢ BONO¥ NpegoXpaHAeT OCHOBHYIO MacCy oOT
BO3fefCTBUA OKHMCIHMTEIbRHX (akropoB. OO6GHIHO 30HA THAKEIHX
BepTell B KpaeBHX YacTAX 3aJI€’KM HMeeT OYeRbh OTPDaHNYEHHOE Ipo-
TAKeHNe, 3a OpefelaMd KoTopoil pacmoiaraercd HEPTh ¢ MEHBITHM
YOACABHEIM BECOM.

B rex cayd9aAx, Korga yri¢BOJOPOMHEIM COCTAB HE NCIHTHBAET
CEePhe3HHX MaAMeHEHN# OT KpPaeBHX K IE€HTPAJbHEIM 9acTAM 3alleKH,
MeXaHn3M yTaxeaesnsa HedTH McKeT OHTh Xopomo o0bsACHEH rpasu-
TAlHORHKWME TpHIuHAME. YacTh CMOMMCTHX BEMECTB, HAXOQAN[AXCHA
B CyOKOJJIOMNANbHOM COCTOAHMH, CKJOHHA TOJ HefCTBMEM CHI TATO-
TeHnA ONYCKATHCA BHHM3 IO NaleHuio HePTAHOTO ITacTa K BOJO-
He)TAHOMY KOMIIOHEHTY.

§ 5. Mouexryanpuniii Bec

Monerynsapunii Bec ned)Te HE HMeeT 3HATCHNA B HAYIHO-HCCIE-
AOEAQTebCKAX IEIAX, HOTOMY TT0 B BHICOKOH CTENEHH 3aBUCUT OT
COlEDIKAHMS CMONUCTHIX BEM[ECTE, obmamgaionmX GOJIBIIEMH MOJEKY-
JAPHEIMA BecaMu. 3aTO MOJEKYJHPHBI BEC HMEET 3HAYEHHE B CIydae
N3y9YEHHHA COCTABA OTHENBLHEIX, JIydMle BCETO [OCTATOYHO Y3IKUX
¢parumit, nanpamep wepes 50°. Beamunma Moaxexkymaproro Beca
Je;XMT B OCHOBE COBPEMEHHEIX METOH0B FpYIIOBOTO  aHAJIM3a
pe¢raAnx ¢pakpmii. Hpome Toro, mMonerynspuuiii Bec umeer 3ma-
deAne NpU Nepexofe OT WOAHKX Wiu GPOMHLIX 9ACES K PeajbHOMY
COJIepP:KaHnI0 HEeHaCHOIeHHHX coexpmpennit B mHedrempogykrax. Jas
nocienueid Iejau Yame Bcero OHaer JOCTATOYHO pacHojaraTh IpH-
OJMKeHHLIM MOJIEKYJIAPHEM BECOM.

B Tabx. 2 npusegenn »Tu sHaveHWA OJaA BeQTAHEIX ¢paKmi
gepes  50°,

Jlng ogHOMMEHHHX @O TemuepaType KHNCHHA (parkmuil pasany-
ghiX nedreil, oOWYHO cofepKallMX YIJIEBOLOPOAB BCEX KJAcCOB,
MOJCKYJIApDHRIE BEca pa3auvarwTIca MaJJdo, 3aTo Opodue CBOﬁCTBa
MOTYT H3MEHATHCA 09eHb cuabmo. Macnaane gpakunu medtn orbn-
palTcAd HE IO TeMOmepaType KHIleHHd, a [0 YAeJILHOMY BeCy WA
BAZKOCTH, W OJAHAKOBEIE B 9TOM OTHOMEHHH PpaKuuu MOTYT CHIBHO
pa3rIuIaThCA IO MOJEKYJASIDHOMY Becy. lar HanpuMmep, MallHHHO®
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Tabauya 2

Moaexyanpane seca HepTAENX ¢parumi
B 3aRACHMOCTH OT TeMIepaTyp KHIeHHR

TeMoepaTypHEle Ipejesn MoJtexyaapHuit

xKunenus, °C BEC
50—100 90
100—150 110
150—200 130
200—250 155
250—300 187
300—350 220
350—400 260
400—450 305
450—500 350
500—3550 412
550—600 480

Maclo u3 KupMaKmECKoH HedTm wumeer Modekyasapumit Bec 300,
a u3 napadpurucroit wedprm I'poamoro 410 mpu ogmEAKOBOA BABKOCTH.
HAuaa quanegposBoro Macia w3 GuHAragmHCKON He(TH MOJEKYJSDHEIH
Bec 360, us Gamaxmmackod 440 u 1. u. Kpome Toro, cuenyer uMerh
B BUJV, YTO KJIACCH yIAEBOAOPONOB, COCTaBAANMHEe $paruuio HedTH,
CHIBHO BIMAKT HA TEMIEDPATyPy KUIEEHWA. ApoMaTHYECKHe yrie-
BOMOPOJK IIPM PABHEX TeMOEpaTypaX KHUMeHHd o0xafaloT MEeHbITMMA
MOJCKYJIADHEIME BecaMs, 9€M, HaIpuMmep, METaHOBHe niaum HadTe-
HOBH{E YTJEBOROPOAH, ¥ HA000OPOT: HpPH PaBHEIX MOJEKYIAPHLIX
BecaXx KHOAT Opu Oosee BHCOKMX TeMmepaTypaX. Tak mampumep,
A ofHOM HM3 ¢paknuil MaBKoICKo@l HepTH NpH TeMmepaType Kumne-
HRA 436—485° MomexkynsApHME Bec HaQTEHOBLIX YTIEBOJOPOLOB OKa-
sajxca paBHEM 379, a qus apomaTmiecKnX Toibko 320; B rpo3meHCKoi
napa¢unopoit mHedprTu auA Ppaxmmm 461—504° pus magprenos 392,
AAA apoMaTHIECKHX yriesogopopgoB 362.

Benmauna MoNeKyaIspHOTo Beca BXOAUT B pa3iWdAbe (OpMYJIH,
HO3BOJAKINE, HATIPEMED, CBA3KBATE TEMIEPATypH MJIABICRUA Mapa-
PnrEa ¢ MOJIEKYJIADHKM BECOM HIM TeMIEDaTyPH KHUNEHAA ¢ MOIeKy-
JAPHBIM BECOM H T. J.

E npaxtnke HayYHHX mCciemoBaHMA BENINYMHH MOJEKYJAP-
HOTO Beca MacIAHKX ¢paknuii npuobpenrm B mocaegHee BpeMA
BayKHOe 3HAYEHOE JINA BEIACHEHHA CTPYKTYPH BXOMAMUX B WX COCTAH
yraesonopogoB. Merox M-d-n pua  BoicokokunAamumx — ¢paxmmil
ABIFETCH €IUHCTBEHHSIM, 00Jiee MIM MEHEC Ha[eKHEIM METOoM OIpe-
Aejeaud UX CTPYKTYpPHOTO COCTaRa, T. €. IIA OUPEAEJenus duciaa
apovMaTHYCCKUX M TOJAMETAJIEHOBHX NUKIOB U COJEP’KaHHA METaHO-
BHIX, TOJHMETHICIOBLIX M apoOMaTAYeCKMX YIJIEPOAHHIX aTCMOB.
Umes atu pammme ans yakux ¢paxmmit (50-rpagycHBIX KaK Makch-
MyM), MOMKHO COCTaBHUTEL HPEJCTAaBJIEHHE B O CTPYKTypPHO# dopMyie
yTIEeBOJODO/OB. '
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Merog M-d-n ocmoBam ma pacyeraX, B OCHOBY KOTODPHIX BXOAAT
BeJIMINHEL ModeKyaaproro Beca (M), yaeasHoro Beca (d) m moxasa-
Teld MNpPeJoMIIeHAA (n;;). B¢ nocnegEme BeIWIUHE MAOCTATOTHO
PABIAYEH JJs YIIeBOXODPOLOB PA3HKX KJIAaCCOB, W BTO HO3BOJAET
paccInTaTh IPYHNOOBOM COCTAB CMecH ®W3 Pa3THIHKEIX YITEBOAOPOLOB.
O1HaK0 METOf AaeT BO3MOMKHOCTH OLPeAeJadTh TONBKO WHCIO0 IHKIOB
apOMATHYECKAX W TOJAMETHICHOBHIX, a TaKKe IWCIO0 aTOMOB yrie-
poja B CTPYKTYPHRIX dacTAX MOJeRyaX yTraesomopomos. Bceaencraue
3TOT0 MOYKHO TOJBKO HPAOJIHMIKEHHO CYAHUTH O KOIMYECTBE W XapaK-
Tepe METAHOBHIX YIJIEBOZOPOJOB, TaK KaK CBOOORHEIE MeTaHOBEE
yIJEeBOZOPOAN M METAHOBHE PaIMKAJEl B JHKINIECKHX TpPyNNA-
POBKAX 3THM METOJOM He OIPEJIeNSITCA.

Meragmsanma nedTed uMeer OfHOH U3 UPHUIMH DPa3yKPYIHEHUE
MOJIeKyll NuUKIMYecKuX KommomnedToB medru. Tak Kaxk Hpu aToMm
ofipasyerca 6GoJbInoe KOJTHMYECTHO MEIKMX MOJEKYJ, cpelHuid Mome-
KyJIAPHEHNH Bec AUCTHIMATHOH dactH HedTm uagaer. 3HadA BHXO[
dpaxknuil n3 HePTA M MX MONEKYJAPHHHA Bec, MOKHO HOACYUTATH,
YTO AJIA CUJIBHO METAHM3MPOBAaHHKX HefTedl Kakiad KPyNHad MoJe-
KyJla pacnagaercsa Ha 4—9 4yacTedl, a B cilydae Majo OpPeBpPalleHHHX
Ha 2—3 dacTu. ITa pasHANA OoKasajiachk Om ropasmo Goabme, ecan Gu
MOMKHO OBIJIO yIecTh ras, COMPOBOMKAAKINuA Hef)Th M XapaKTepHLIA
IJaBHEIM 00pa3oM AJA [peBpauleHHHIX HedTel.

§ 6. OnrTuveckne cBoiicTBa

Hagsno 6rto 3amedeno, 9To TOJAPU3OBAHEEIA JIyd CBEeTa, IIPOXOAA
depes caofl cBeTHAmX (paKNuil, OTKIAVHAETCA BOPABO HIM BJIEBO
Ha HeKOTOpyio Beamumpy. MsydeEne onrmieckoro BpalmeEnda Ha pas-
JWIHEIX BellecTBaX II0Ka3ajo, YTO CYUIECTBEHHHEIM YCJIOBHEM €ro
fIBIAETCA HAJIWINe acCHMETPHIeCKOr0 aToMa yriaepoia. Bce cmare-
TUYECKNEe BellecTBa, MMCHINMe B CBOCH MOJEKyJe accuMeTpmiecKmit
aToM yriaepojga, HE HOKAa3KBalOT HMKAKOr0 BpalieHAfA, LDOTOMY 9TO
HpU CUHATe3€ MMeeTcA ONMHAKOBAA BEPOATHOCTh o0pa3oBammsa m Opa-
o, m nepodi ¢opmir. Ilogobmas panemuueckas cmech MoxceT GHTB
pasfeneHa Ha OOTHYCCKHE H30MepPH TOJNBKO 1epe3 co0Jeolpa3HEe
H apyrme mofobHme BemecTBa, 06pa3OBaHHLIe, HAPHMEP, 3aBEIOMO
Bpamaiomeid xmcaoTod uam ocHoBagmem. Jlas artoro, oYeBUAHO,
HeoOXomgMMO IepeBecTd HCCIENYEMOC BEIECTBO B COCTOAHHAE, CIOCO6-
EO€ pearupoBaTh ¢ KHCIOTOH mian ocEoBammeM. B mpuiokennn k ned-
TAM HOAOOHEIE METOIH €lNe HEeJOCTATOYHO pa3paboTaHLI, M MO3ITOMY
O00EIKHOBEHHO H3MEPAETCS BPAUlCHHE, HE3ABHCHMO OT TOTO, ABJIAETCH
IM OHO Pe3yiabTa®oMm OpeobiafaHuf OJHOIO M3 OUTHYECKMX M30MEpPOB
OIH CJHEJCTBAEM HAJIHIASA TOJLKO OJ[HOTO H30Mepa.

OnTtmyeckast aKTHBBOCTE BO3PACTAeT C YBEIMICHACM TEMOCPATYPH
KuneEnA Qpaxiunm, T. €. ¢ MOJEEYIADHHM BECOM, HO B JerKuX gpak-
nuAX HeTu onTHIECKad aKTHBHOCTH HACTOJBKO ciaba, 9TO DOXydae-
MEIE NaHHHE JeXaT B IpegeaaX (OTPemHOCTH Hojapmmerpa. O6mup-
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HOE MCCIe0BaRMe BCEro aToro Bompoca Guuro mposenxeno B I'posmen-
CKOM HePTAHOM HAyIHO-HCCIEHOBATEIbCKOM HHCTATYTe, rae OmuIo
MOKAa3aHO, 9TO MAKCHMAJbHHEX 3HAYEHUA BpamleHue JOCTUTAET B CIYy-
gae gau6oiee BHCOKOKHUIAMUI ¢paknuil, a EMEHHO IEepPeroHANIIuXCH
mpu 6—8 mm pT. cT. mpm Temmepatypax mopsapgka 300—320°, wTo
COOTBEeTCTBYeT NpuOIE3UTeIbHO TemmepaTypam mopsagka 9500—550°
opu oObIKHOBeHHOM paBienuu. Ilomydaemile BeJUYMHHE BpaIleHHAS
B CTaHJAAQPTHHX YCIOBHAX JexaT B mpepeaax or 1,7 mo 2,8°,

HeopHorpaTHO IpeJUpPMARMAJANCH UONUKTKE H30JIMPOBATH OLTH-
9ecky Bpamalmne KOMOOHEHTH HePTH HIH OfWH N3 TaKRX KOMIIO-
HEHTOB, WIH ONpPEJeNinTh, K KaKOMY KIaccy YIVIEBOZOPONOB cliefyer
OTHECTH ONTWYecKH aKTHBHHEe Bemecrsa. IlomHoe ynamenue apoMaTu-
JYecKnX yIrJAeBOJOPOAOB He TOJBKO HE INOHMKACT OIUTHYCCHYi0 aKTHUB-
HOCTB, HO Jla’ke OTHOCHTEIBHO YCUJIHBAET €e 3a CYeT KOHIEHTPaIluu
AKTUBHHIX BeIECTB B OCTaTKe oT o0padorku cepuoi Kucnoroii. Touno
TaKie ypajtenne napapuHa Re HOHMKAET yIJIa BPAI[eHUA NOJHPU3O-
BaHHOTO Jy9a, OTKYAA BEIBOOMTCA, YTO HOCHTEISMH ONTHIECKOMH
AKTUBHOCTH ABIAIOTCA NOARHAPTEHOBHE YTIEBOMOPOME. ITOT BEIBOJ
rpo3HeACKUX XMMHKOB OBIN TO3J{HEE IOMTBEPKIEH M APYTUMH MCCI6-
DOBATEIAMM.

[Ipu momomm xpomarorpadum yjmajioch BHAEINTs dpaknuu HeP1H,
B KOTODHX BpalleHMe OKAa3aldoch HOBHIMEHHHM Jo0 28°, u moKasaTh,
9T0 ONTHYECKH AKTUBHOE BEMECTBO MMEeT CJOKHYH IOJIMMETANEHO-
BYK' CTPYKTYpPY, COAepKallylo OT TPeX 0 HATH KOJel B MOJEKYJIE.
Panpme onTm9ecKum aKTHBHOMY KOMIOHEHTY NPHDHMCEIBANOCH CTPOE-
HUEe cTepowjjoB, o0xajaloniuXx XapaKTepHuM yIbTpaduoieToBHM
CIIEKTPOM, OJHAKC XpoMaTorpadmyecKoe pasfelnenne QpakIuil HOKa-
3a;0, YTO BEINECTBA CTEPOMAHOR CTPYKTYPH KOHIEHTPHPYIOTCH BO
¢paknusax, He obInafalOmMuX ONTHYECKON aKTMBEOCTHIO. DimKaiimas
IpEpPOJa ONTHYECKHMX KOMIOHEHTOB M B HACTOAI[ee BPeMA eIle He
ycranonaena. Ilo-emguMoMy, B HedTAX HAXOOATCA ONTHIECKN AKTHE-
HEI€ BellecTBa, pa3audaloliuecd JeTajiAMH CTPYKTYpH, pasbpocan-
HEIE 10 BCEM BRICIIAM PpaKOUAM HedTH M MMeKIIue, CIeJ0BATEIHHO,
pas3JiMIHEEe MOJEKyJIAPHHE Beca. B03MOKHO, 9TO BCE OHE NMEIOT
OPOMCXOMICHAE OT ORHOTO M TOTO e HAYAJIbHOI0 BEI[ECTBA, TaK
KaK B CJHOMHHX HNUKIAIECKHX MOJEKYJaX CONEPKUTCA WHOTAA He-
CKOI(bKO aCCHMETPHUECKMX aTOMOB yriepoja u 9acTHYHOE paspyme-
HAE® MCXOMHOH CTPYKTYDH €[BA IW MOKET IEPEBeCTH BCI MOJEKYIY
B H2aKTHBHYK (opmy.

HKaxk yxe 6nuro yrazamo, GonbmmecTBO HedTEH BpamaeT MIOCKOCTD
moJsApu3aluK BIOPaBo, ONHAKO cymmectByior HegTn u3 Bopmeo m Ap-
TeHTUHE, Bpamaminue Biaeso. Bojee Toro, TmareabEoe mCCIEAOBa-
HUEe DOKA3HBAeT, UYTO ONTHIECKOE BPAIleHHe MEHAST 3HaK IpH Iepe-
Xopme ot ¢paknuu K ¢parumu. Beaegcrsme sToro mpepmoaaraercd,
9TO H3MepsAeMad BeJnunmHa BPAUICHHA EMeeT aiarefpamdecKuil xapax-
Tep. B caygae kommemcamum seBOro BpamieHHA NPABHM, T. €. OF
HEaKTHBHOH (OopPMH, BO3MOKEH DAJ MepexXofoB K aKTHBHEIM QopMaM,
Korjja npeobiaagaer oxue 3 onTuieckmX maomepoB. Hedrs comepxmr

2 A. ®. NobpAncku. 17



MHOTO MOJIEKYJ, 3aKII0YAIONIX acCUMEeTPUIeCKUe AaTOMEL yraepoga
Jajke B CPaBHHTENBHO JETKOKHMAMUX PPaKimuAX, He OTINIAOMUXCA
TEéM HE MeHee ONTHIECKOM aKTUBIIOCTBIO. H03TOMy HEKOTOPHIE aBTOPH
nmoJsaramoT, 94T0o pageMudanua BecHhMa CIOYHBIX MOJEKYJI He HIpOoTeKaer
TaKk JEerKo, XKawr JAJA MEIKUX MOJEKYJ, m onru4eckas aAKTMBHOCTh
MOrja COXPAHUTBCA B BLICIIMX -qeprANBIX PPaKIMAX KaK CBOMCTBO,
VHACIEJOBAaHHOE OT MCXOJHOTO EeIecTna nefrn. Tak Kak meOnoreH-
HHIH cuATes HUKOIa HE 7aeT &KTHBHRIX MOJICKY I, npameune 1o~
CKOCTUA NoIaApusaimm OXOTHO pa(:cma'rpnnae'rca KaxX JOKa3aTeJbCTBO
OPTaHMYECKOTO OMOTEHHOIrO IIPCHCXOMICHUA HegTu.

Mporo pas yKa3KBalOCh, 9T0 BEIIECTBOM, BRI3BIBAIONMM OITH-
yecKroe Bpam;elme, MOT GblTb XoJiecTepu HII OpONyKTEL €ro opespa-
menus. CaM XOIeCTePHH MMeEeT CTPYKTYpHYH (opmyay:

CH, CH,

|
. | —~—CH-—-CH,—CH,—CH,—CH—CH,
NN 2 3 2 | 3
CH, CH,

NN

& AN

n ofmajaer neBwM Bpaumemumem (a) — 36°, Torma Kak IPOAYKTH
ero pacmafa 00Iafal0T DpPaBWM BpalleHHEM, OPUICM MHTEHCMBHOCTD
9TOTO BpalleHAA B HPOAYKTaX paciafa Oaumska K RablI0laeMBIM
B medru. OGcroarensame pabormr Ilreitaxkonda, a sarem Carrap-
zage 1 A. B. @pocra mokazami, 9T0 NpH HATPEBAHUM XOJECTEPHHA
¢ aNIOMOCHIMKATOM HPEXKAEe BCCTo OTHIENUISIETCS BOJAa M 06pasyloTcs
pasiHYHEEE YIIeBOAOPOAHEE (paKMuu, MMENHe 3aMETHOe mpaBoe
ppamenue. HKpome Ttoro, ofpazyercs HeneperonAIONIMICA OCTaTOK,
obnamaromuii Bpamenuem B -+47,48°. OGpasopaBmuecs Ipu TepMoO-
KaTalnse yTIeBOOPOfHEEe @paKI(uu Cojep)Kaln HOHAHH M, BO3-
MOHO, HaQTeHOBHE yrieBofopexki. Bpameame BozpacTalo ¢ yBe-
JIYeHHEeM TeMIepaTypPH KuleHnA QpaKIuu u JOCTUTAJZ0 MaKCHMallb-
HON BeawIuHM JAA QPAaKMuM ¢ MOJeKyIApHHM BecoMm 380—420
u temmeparypoit xumerus 200—250° npn 4 mm paBienus. ITo odeHb
GIM3KO K aMEepHMKAHCKAM JAaHIIM, COINIACHO KOTOPHM HedTAHAA
Pppaxnnsa Moxexyisproro Beca 390—400, ¢ TemmepaTypoil KuIeHHS
214-—226° upn 1 mm pasaeErs o0nagaeT MaKCUMaJbLHEIM Bpalle-
npeM. BosMoskmocTh momamanma B HePTH NPOJYKTOB pacnafa Xole-
cTepuHA, KHIANMX B Gojiee mid MeHee IIMPOKOM MHTEPBalle TeMile-
pPaTyp, HE HCKIIOYAETCH.

Benwdmnaa onTmYeckoro BpalNeHuA HePTH MHMeeT N0 HEKOoTOopoi
¢TemeHy CTATHCTHYECKHA XapaKTep M ONPEJIeNAeTCH  HAIUIMeM,
BEPOATHO, JAJEKO HE OJHOT0 Kaioro-nulyjb HHAUBUIYAJIBHOIO yrie-
Bogopona. Iloaromy maGaiogaemad BeluumHA BPalleHHdA, XOTA OHA

18



# B¢ uMeeT abCONITHOTO XapaKTepa, MOYKET TEOPETHIECKH CIYKATh
HEKOTODRIM IIOKa3aTeJieM TeX IpPONeccoB, KaKHM DOJBeprajiach B IIpPH-
pone medTh. B 5TOM OTHOmMEHMM HMEIOTCA HEKOTOpPHE JMaHHEE, KOTO-
PHIEe TIO3BOJIAKIOT pasfeauth HeTH HA TPU Kiaacca, coo6pasno Bean-
YAHE WM3MEPeHHOTO BpaIlleHHWsA I OfHOMMEHHHX II0 TeMIlepaType
kuncHuA ¢panounii. ['posmenckme Xxmmukm Haman, uto nedru oc-
cops. m Makara ofmagaioT RamMeHbImEH OOTHYIECKOH NEATENBHOCTHIO.
K uncny cpegnux mo akrasrocTH Redreit otrocsaTea medru Maiikona,.
medry GaknHCKOH rpynne, a Tamike napadmmEncTas m caabomapadu-—
gactag Hefrd I'posmoro. Hambomee aKTHBEHEMME ABJIAIOTCA OumHara-
. RMHCKasA, caXajulcKasg, Kally’KCKad ¥ TposHeHcKad Oecnapadumo-
Bad, a Takxe Gubm-afiGarckada nedtu. IlemcunbpBanckaa nedTn oTam-
9aeTcH OYeHb MAJILIM BpaNIeHHEM ILUIOCKOCTM UHOJAPU3AlHM, 3aTO
Kanudopuuiickasa redTh u HeroTopme medrm Mewmcmrm xapakTepu-
3YOTCA BHCOKAMY BelnumHaMu Bpamienus. ComocTasiasasa 3TH AaHHLIE,
MOKHO CKa3aTh, YTo HanbojJee aKTHBHHMH ABIAIOTCA He(TH MaJoro
mpespailennsa, HaQTEeHOBOTO HIHM apoMaTHIecKO-HaQTEHOBOTO THIIA,
TOTJa KaK Mpomece MeTaHM3aIun HEYTH cpasy HOHMWKACT AKTUBHOCTD.
B aroM cMEICe MOMKHO NpPOBECTH HEKOTOPYH Tapalllie]b MKy
ONTHYECKH aKTHBHHIMU YTIEBOOPOLHEIMA KOMIIOHEHTAMH M TeTepo-
FeHHLIMA COCJHHEHMAME, TAK/Ke HE UTPAKIUMH CYMECTBeHHOU pOJIn
B OpeBpalleHHHX HepTAX,

Tengennna ¥ CHmWKEHnI OUTHYECKON! AKTHBHOCTH + [al, ¢ yge-
JNYEHHEM TE0JIOTNYECKOTo BO3pPAcTa XOPOmO BW/IHA M3 CIEAYIOMUX
nampux (raba. 3).

Tabauya 3

* CHUKeHHEe ONTHYECKOii AKTHBHOCTH € rEOJOrHYECKMM HO3PACTOM

AGcoamoTaRi Ymeno or-
Teo:rormgeckmii mepmop BO3pacT, HeJBHEX + [a],

MIH. JeT aHaJNn30B
Tperpummit . . . . . . .. 30 86 +0,63°
Memonox . . . . . . . . . 90 18 -+0,28°
Opeknit . . . . . . . .. 140 20 +0,20°
Mepmcrmit . . . . . .. . 210 3 -+0,19°
Hamewmmoyronsneit . . . . 270 23 +0,24°
JdeBomecrkuit . . . . . . . . 350 21 +0,18°
Canypuiiekmit . . . . . . 430 14 +0,12¢

Ourygeckaa aKTUBHOCTH OpPraHMIeCKAX COCAMHEHHH, ¢ TOYKR
3PeHHA CTATHCTHIECKON TePMONMHAMUKY, ABJAETCH MAaJOBEPOSATHHEM
COCTOAHHMEM, U A ee MOAfep)KaHMA He0O0XOZMM MaKCUMyM cBoOOj-
HOA DHEPTHH M OIPeJeNeHHHH MUHAMYM 3HTDONMH CHCTEME.

Ecin uMers B Bujy, 94To BCe IpoLeccH B 3eMHOI KOpe OPUuBOAAT
B KOHEYHOM CY€T€ K YBEIWICHWIO 3HTPOINM, UTO CHUKEHHE onTade-
CKOH aKTHBHOCTH He(TH ¢ yBeJnYeHMeM BO3pacTa BIOJHE 3aKOHO-
MEpPHO, TO 9TO CBH/IETEeJBCTBYET JUIIHAHA pa3 0 TOM, 9T0 HedTH B Ipm-
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poAe CaMONpPOM3BOIBHO H3MOHANTCA B HANPABICHHH yIPOMEHHA
CBOGro cOCTaBa W MpubImKEHRA K COCTOAHHIO TEPMOXMHAMAIECKOTO
pasmoBecun. Ilociexmee, Kak M3BOCTHO, XaPaKTEPUIYETCA MUHAMYMOM
cBoGOHOM DHEPrEM M MAKCHMYMOM JHTDOIHMH.

HanGonbmag onTHYecKad AKTHBHOCTh CBOMCTBEHHA TOJBKO KA~
BOMy BemecTsy. B mexuBoif mpMPOAe BOHAKHOBEHHC M COXPAHCHH®
ACCHMETPHYECKHX COCJUHEHAH MM CHCTEM C npeobaagaameM OgHOH
uz pEagTHOMOPHEX GopM TePMOTUEAMHICCKA OYEHb Majio BEPOATRO.
OnTr9ecKy aKTHBHAA CHCTEMA CAMOIPOM3BOJBHO CTPEMHUTCA K COCTOA-
HMI0O TEPMOJMHAMUIECKOTO PABHOBECHA, XapPaKTePH3yeMOTO MM OT-
cyTcTBueM BoofIIe accuMerpuiecKux coejmHEeHWH, WJIX PaBHEIMA
KOUMEHTPAlRAMA OPABOre H JEBOT'0 M30MEpa. Yem manbme BO Bpe-
MCHM OTCTOMT [AHHAA CHCTEMa OT COCTOAHMA JKMBOTO BellecTBA, TeM
CTATHCTUYECKH MEHee BepOATHO cOXpaHeHAme B HEH acCHMeTPHA.
[IpuBofuMEe BHINE JAHHEE HATJAANHO MILINOCTPHPYIOT CTPOTOE BhHI-
[OJHEesHe BTOPOro 3aKOHA TEePMOJUHAMUKH B IPHpOJE.

B HactosAmiee BpemMsa IOCOOACTBYET MHEHHE, YTO OUTHIECKHM aKTHUB-
Hhle KOMIIOHEHTH He(TH ABIAIOTCA CKOpEe BCero K3MEHCHHAIMH
IPOU3BOAHEIMU OT KDYIHEIX MOJNEKyJ HCXOJHOrO BEI(eCTBA nedTn,
X0T eMe M HeT BO3MOKHOCTH O0XapaKTepH30BATh ITH MOJEKYJIH
pamce. CymecTsyeT, OfHAK0, M [PYTO€ MHEHHE, COIIACHO KOTOPOMY
olUTMYIECKAA AKTHBHOCTh HBJAETCS 3aHECEHHWM IPDH3HAKOM, T. €.
970 nedrh mpumofpena onTHIeCKME KOMIOHeHTH Ha 0oiee IO3THAX
sramax CBoell mcTopmu. Y KasHBaJIOCh, Halpmmep, 9To HegTh Moria
MiBIedh ONTHIECKH aKTHBHEE BEILeCTBa N3 OCAJ0YHEX IMOPO/| BO BpeM:
MUTpalUn WM 9TO dTH KOMIIOHEHTH MOTNHN HONACTh B nedTts Oaaro-
JapA MUKPOOPTaHM3MAaM, KUBYIIMM B HeQTAHEX BojaX. 9T B3rIAXE
HC Pa3 BRICKA3RBAJACh CTOPOHHHKAMH MHHEPAILHOIO IPOMCXOIK[E-
A wedTm, HO HMKOTAA He HOJBepralMch Cepbe3Hod 3KcUepuMeH-
TaIbHOI [IPOBEPKE I B BHIXONAT U3 PaMOK IPOCTHIX IPEfUIOI0KeHHH.



T'zasa 111
XNMMNYECKN# COCTAB HE®OTI

§ 7. dneMeHTapHBIi COCTaB

Besmwaunsr cojepagns yraepofa 1 BoXOPOJA He MMEIT GoJbmoro
agageHusa B XuMuu HedTM, TaK KaK jaske IPUCYTCTBUE BRICOKOMOIe-
KyJNADHWX CO[UHEeHMI BH3HBaeT He CIumMKoM Gouabmyio pasHuly
B amanamusaX Hedreit pasmumynoro tumoa. OpEako HOMmBIA dIEMEHTAap-
HEIH againn3 HO3BOJAET CYJMTb O COAEPKAHMH B He(TH CEPhI, KUCIO-
poaa m asora (B cymme), T. e. OIpefelser COlepKaHue reTeporeHHbIX
coequuenuil. Ha ofEy BecoBy efuHHIy KHCIOPOJa, a30Ta W Cephl
B cpegaeM mpuxognTcs okoao 15—20 Bec. eguHmMIl yIIeBOXOPONHEIX
PajMKaioB, ¢ KOTODHIMH CBS3AHH OTH IeTEPOreHnELe 3IeMeHTH. Tax
KaK omuOKU 2JIeMEHTAPHOTO aHaau3a BCJIEACTBHE HEMOJHOT0 cropa-
HUSA UPABOJAT K IPEYBEIUICHHOMY COJLEPIKAHMIO FeTePOreHHRIX 3jIe-
MEHTOB, BCerJa CcJeayeT NOpequouuTaTk NpAMOe ONpefeleHne 3TAX
3JIeMEHTOB, W CTAphIe AHAJM3H HEKOTODHX HedTeil He Bcerga 3aciuy-
HMBAIOT KOBEPHA. )

OcmoBHas? Macca KHCIOPOJa CONEPSKUTCA B CMOJIUCTHIX BeN[eCTRAX
gedT, a He B RadTEHOBHX KUCIUTaX maM (emHoaax, coxep:KaHue
KOTOPHX Beerma odenb maino. Hedrn, comepskamme 1% xucaopona
u, Hanpnuep, 2% cepu, cBA3aHHOH C YTJIEBOAO0POJILIMU PajuKalaMHu,
opumepro BHa 30—40% mBe sABIAIOTCA YrIEBOJOPOJHOHE CMECHIO.
Tarme HedhTH OTHOCATCA K TUIy CMOJHCTHX, Haupmmep Hepra Mex-
cuki, wactmino Kaaudpoprmu, meroropsie Hedtu B Boaro-¥pain-
ckoil o6mactu. Conepskanue KuCAOpofa B HePTAX PEIKO NPEBOCXOAUT
1—2%, asora me sume 0,2%, HO comep:kaHue cepLl MHOIJA JIOCTH-
raer HECKOJBLKHUX MPOIEHTOB.

Copepscanue yraepoga xoxeduaercs or 83 o 87%, Bomopoga ot 12
mo 14%. Ilepexox or amanmsa K smumpmieckoll gopmymne medTu me-
BO3MOKEH, TaK KaK MCHOOJIb30BAHME BEIMIHH CPEIHUX MOJEKYJISPHBIX
BECOB IIPH TPOMaJHOM pa3Hoo0pasum BXOJANX B He(TH yriaesoyo-
POAOB ¢ CaMHIMA pA3MWYHEIMH MOJIEKYJADHEIMH BeCaMud HPHBOJAUT
K ommbram. B cayuae Gomee mim Memee y3kuX nepTARMX pax-
Omii aieMeHTapHH aHaj@g3 LO3BOJIAET ONPEeNuTh HX TPyNIOBOH
COCTaB.
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B ofmem caygae GoxbmIylo 9acTh TeTepPOAaTOMOB CIEyeT paccMa-
TpUBATh KaK PeIHKTOBHE. J3aKOHOMEDHOEe CHWKEHHe CONeprKaHuA
KUCJIOPOAa, CEPH B a30Ta B HepTw O MEpe yBeJIMIEeAUA TeoXmMude-
CKOI'0 BO3pacta TOBOPHT O TOM, 9TO B HEApaX 3eMHOA 0060JI09KH
HegTh, B ofmieMm, Tepser TeTepo3ajeMeHTH, a He npnoﬁpe’rae{ ux.
Qrumenierne I'eTepolJIeMEHTOB NPOMCXOAMT B BuHAe HpOCTeHmuX
COGIMHEHN — YTAEKUCIOTH, BOJIKI, CEPOBOXOPONA, aMMuaKa, aJje-
MCHTAPDHEIX CCDRI M as3oTa. Bce aTm coeuEeHMs OTAMYIAIOTCI MUHH-
MAJbHLIM 3artacoM CBOGONHOM SHEPruH, T. €. ABJAITCA JHEpTreTHde-
CHUMY «OTXOMaMu» HAIIPAaBJIEHHOTO IIpeoldpa3oBanua HeTA B UPHPOAE,
OPABOAAILEr0 WCXOMHYK CHCTEMY K MWHMMAABHO BO3MOKHOMY
yPOBHIO CBOGOTHOH BHEPTHA.

§ 8. I'pynnosoii cocras

Ipynomoroit coctaB HedTE [03BOIAET pemHTL BOIPOC O THIE
HeTy IO mpeoliafaHwWic TeX WM HHHX YrAEBOJOPOJHHX DPHAMLOB.
B macroamee BpeMsa mMenTCS HALEMHEE METOXL! WNCCIEGROBAHHA TIpe-
AMYINECTBEHHO JerKuX (pparknmil medrn. OpgEako 3TR JaHHHE elre
HENOCTATOYHEL [JA XapaKTepucTaku HeHTH B IEJOM, BO-IOPBHX,
HOTOMY, 9T0 GONBIIMHCTBO HEePTEH COJEPIKUT Malo JEerkuX Qparmmi,
M, BO-BTODHX, TOTOMY, YTO TPYIOOBOH COCTAB MOMKET MEHATHCH OT
Ppannan x gparnun. H coxkanenuro, no cux mop sEadnTenbHAA 9aCTh
BedTH coBepHIeHHO HE UCCIEN0BaHA IO OTCYTCTBHIO HAJ@HHEIX METO-
J08 aHAJIN3a.

Cornacro pacueram 18% Gemanma us ommo¥ amepukamcKoil HedTH
COCTONT M3 TPex yraesogoponos, 36% wus 7, 54% wus 16, 80% uz 73.
Tarx xak B Dpegejax KuneEHA OPH3MHA TEOPETHIECKH MOLIO OB
OPHUCYTCTBOBATh Topaafo Gosbme paznuIHHX YIAEBONOPOLOB, SCHO,
9T0 OCHOBHYH Maccy OEH3WHA COCTABJIAIOT JIANIL HEMHOTME IPOCTeH-
mue npencrasurenn. B medru maiiennr sce nmsomepn rexcama, 7 u3 9
BOSMOJKHRIX M30MEDPOB TeNTaEA ¥ T. . OTH IHPPH MOKa3HBAIOT,
uto Gosee WM MEHEe M3BECTEH COCTAB TONbKO GEeH3MHOBEIX (paKIui,
i B JUTEPAType MOKHO BCTPETUTh YKA3aHWSA, UTO HENUBHAYAJILHEEIA
COCTaB HEKOTOPHX GemammoB m3pecten Ea 80%.

Yro kacaerca rpymnmoBoro cocraBa, 3/ech HAaOId CBENEHHS 3HA-
anreqsro mupe. MokEo ckasaTth, ¢ yieroMm copepikaHEmA B HepTH
pasnuaHnX ¢parumit, aro 10% HedTH OTOKAECTBAAIOTCA ¢ TeMu win
UHLIMA UHAUBIIYaTbLHENME yraesonopoxamu, eme 10% momxuo magexno
OTHECTH K TOMY WJU HHOMY YTJEBOJOPOAHOMY KJIAaccy, XOTA B 3TOM
CIyJae HHAUBMIYaJbHEII coCcTaB u3BecTeH Tropasmo Xyxke. 50—
60% Bceit mera MOKHO MPUGIMIUTEABHO OTHECTH K ONPENEICHHEIM
KIaccaM yriaesogopomos, u, makomern, mocaefgsme 20% cosepmerno
He pacmudpoBaHE! B OTHOMEHAM I'PYOIOBOTO COCTaBa, XOTA H3Be-
CTHO, 9YTO CHOJ{a BXOAUT 6GOJbIIOe KOJIMYECTBO PA3NMYHEIX I[UKIXIe-
CKHX COeJMHeAHH, B TOM 9YHCJe 1 TreTeporeHHniX. Taxkmm ofpasom,
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rpynnoBoif coctaB HeGTE MOKHO OHPEJeNHTH C GonpImed AAH MEHB-
meii TOYHOCTBIO.

[Io Mepe ycoBepIIEHCTBOBAHMA METOAUKH ARANHM3A CBeJCHHA
o0 cocTaBe He(TH HEMPEPHBHO yTOUYHAITCS M BHOCATCA 3HAYMTENbHHIE
[HONpaBKH B MPe;KHUE NPeJCTABICHUA. Tax Haupumep, 0Ka3ajloch,
9TO0 M3OMETAHOBLIE YTIEBOAOPOALI PACIPOCTPAHCHLI B HegTAX ropasno
GoJible, 9eM 8TO IPeLIoIarainoch pabile, TOTHO Tali’Ke 3HATHTeNIbHO
BRIPOCIA POJXb TAak HA3KBaeMeX ruGpuperx yraesogopopos. Pamee
OHE OTHOCHMAHCH K KJaccy apoMaTu9ecKuX, Telepb »Ke MIBECTRHO,
9T0 B BHCINMX (PaKmuAX HeQTH, YaCTHIHO W B CPCABMX (paKIuaAX,
copepiKaTCA TaKme NOJINIHKIMIeCKHe yrIeBOXOPOABl, B KOTOPHIX
ORHO WIM JBa MWKIA HPOTHAPHPOBAHH, T. €. OHM OTHOCATCA K KJI4cCy
HOJIMETMICHOBHX yIIeBogopogoB. Poub BacTOAmMX apoMaTHie-
CKUX YIJIEBOJOPOMIOB, COfepKamuX GOKOBbI® METAHOBRIE Nenm, Ha-
o6opor crmkaercsi. I'nbpupassie HadTeHOBO-apoMaTHYCCKHE yIJe-
BOZOPOJLL OUeHb IMAPOKO HPEJCTABIEHH BO BceX HePTAX, 0Co0EHHO
Mago npespanienrnix. CTajo M3BECTHRIM TAKMe, dTO ~3HATATENbHAA
TaCTh A30THCTEIX, CEPHACTHX M KACIOPOAHEIX coefmHEeHEMdA B HePTA-
HBIX ANCTHILIATAX HMeeT BTOPHIHOE MpoucXoKaenue n o6pasyercsa BO
BpeMs TeperonK: HedTn W3 KAKAX-TO BHICOKOMOJECKYJIADHBLIX rere-
poremHHX coeguueHuil. B cBA3m ¢ aTHM TPyAHO PACCIMTHIBATE H HA
IepBUYHLIA XapaKTep TeX OCTATKOB OT NEPeroHKm He@Ta, KOoTopke
HE Hepe[‘()HHIOTCH 663 HABHOTO pasnome}mﬂ.

Muorne ony6anKkoBaEAbE TPYNHOOBEE aHAIU3K HedTel, moayden-
HEI€ HA4 OcHOBe mn3ydenus (pakunumii, B HacTosAMmee BPEMA MOMKHO
CIMTATh HEe BIOJHE TOYHHIMU, BO BCAKOM CIyd9ae 3TO OTHOCHTCA
K ppaxnuaM, kunamam same 300° @ 9acTo COCTABIAKIUM OCHOBHYIO
Maccy medTH. YCOBEPIIEHCTBOBAHNE METOZOB TOHKOHM peKTHOUKALnH
¢ OPUMEHEHHEM TPeTbHX KOMIOHEHTOB Aua ofpasoBamMsa azeoTpomn-
HHX cMecell CerTalo BO3MOKHEIM NONyYeHMe AaHHHX 00 HHAUBHU-
AyaTbHOM cocTaBe pakinii, KAOATHUX K0 200°; gro ke racaerca 6o-
Jee BHICOKOKANAMUX (Ppakmuil, To 3mech BcTpeYaloTcA IIOKa Hempe-
O10JUMEIE TPYLHOCTA. PAa3HOCTH MEXIY CAMHIM BHCOKO- 1 HU3KOKHIIA-
muM m3omepoM remntama cocraBiager 20°, u TaK Kak BceX H30MEDOB
regrapa 9, MO’KHO CKa3aTh, YTO Pa3HOCTb TEMIEpPAaTyp KANEHUA IJIA
3TUX YIJICBOJODOJIOB COCTABIfET B CPefHEM okodo 2°, m BTO eme
mendaeT Bo3MOKHLIM nX ¢paxmumommposanme. Ho B ciysae, rampumep,
JOfeKaHa, 9Ta Pa3HOCTh COCTABIAET OKoJo 56°, 4To mpm Teopermde-
CKOM 9McJe H30MepoB B 350 HEe HO3BOXAET PACCIMTHIBATE HA Pa3HOCThb
TemMmepaTyp KuUIeHHA OTAENbHHX wm3oMepoB Gomee gwem Ha 0,01°,
H 1of00HBIE CMCCH pAa3feluTh HAKAKOH (PAaKUMOHMPOBKOH HEBO3-
morkro0. Jlaa BocmuX ¢pakmuil medrm HOKAa BO3MOKHO OLPEIEINThH
TOABKO KOJMYCCTBO YTIEPOAHEIX aTOMOB MeTaHOBOM, HadTeHOBOH
¥ apoMaTHiecKoli IPUpOAEl, HO IIPA 3TOM HE MMeercs HaHHHIX CYAUTh
0 TOM, BXOJAXT N, HApAMED, ¢METAHOBEIEY YTIEDOJAHEE aTOMLI B Me-
TaHOBHI yrieBogopox wim B MeranoBeie GokoBeie memu. IlomoGmErit
MOJCYET Ha OCHOBE MOJIEKYJAPHOTO Béca M DJIeMeHTAPHOT0 aHalIn3a
BO3MOKeH JInmb ¢ TPHOJUBATENBHON TOYHOCTBIO.
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CoBpeMeHHEI® HCCHEfOBaHHA TPYOOOBOTO COCTaBa HeHTH mO-
CTPOGHE! Ha IOCHEROBATEABHOM YAaJE€HAH OTAEIBHHX KJIACCOB YTIie-
BONOPOROB. ApoMaTHIeCKHE BIOJHE HaJeKHO MOrYT GRITH BhIIEIEHH
MeTofaME Xpomarorpadmu, IOCJeé Jero OCTaeTcd CMeck HaQTeHOBHX
M METAHOBHIX YIJE€BONOPOAoB. HopmalbHHEe MeETaHOBHIE YIJIEBONO-
poiasl Gojee miau MeHee TOYHO ONDEEASOTCA IPU IOMOIIH KapOa-
MBJHOTO Merofa, T.e¢. N0 o00pasoBAHHIO COE)MHEHRMH BKIIOYEHHA.
OcTaBmascs cMech MOKET COJEPKATH HM30METaHOBHIE YTIEBOXOPOILI
A HaQTEHOBHE PA3HWX KJIAacCOB (MOHO- W INOJMIUKIMIECKHE). OTy
CMeCh MOJKHO pasfgelamTh Merofom rtepmonuddysmu, HO caMaa MeTo-
IMKA He BHINJIA €Me B3 PAMOK CJ(KAKX M TPYNOEMKHX CIEeNUaJIbHRX
nccuenosannii. Mccnmemopamme kpaiime 3aTpymmfaeTcss TeM, 9T0 HAM
COBEPIIEHHO HEH3BECTHH THIHN NOJHMETHIEHOBEIX YTJEBOJ[OPOJIOB
4 XapaKTePHCTUKM HHIMBHLYAJGHEIX COEIAHEHHWIT 3TOrO KJiacca,
4T0 JNIMAeT BO3MOKHOCTH BOCIOJB30BATECA MeTofaMH TpadudecKoro
aHalIW3a, a TAKKe B 3HAUYMTENbHOH cTemeHu M cueKTporpadungecKoro.

B macroamee Bpemst B meTH 0GRApPY’KEHO MHOI'O YIVIEBROJOPOHOB
pa3InYHHEIX KIACCOB, M CONOCTAaBJIEHHE HTAX YIJIEBOAOPOJOB B BHJE
CYMMEI IpefcTaBHTeJEHd OIHOTO i TOr0 JKE& TOMOJOTHIECKOTO psAja
moKas3ajo, 9T0 B IPHPOJE KMEETCA 09eHb (GOJbINoe KOIHIECTRO Paa-
HHX nedrell, ogHaKo B Kaqoil HePTH MOKHO ¢ IOJNHEIM OCHOBAHMEM
OKUaTh TAaKWe YK€ YTIeBOAOPOALI, KaKHe BCTpedeHbl Owim B coBep-
IIeHHO [Pyrod HedTH, XOTA ¢ KOJMIECTBEHHON CTOPOHA MOTYT BCTpe-
TUTBCS BecbMa pasHooOpasHme ciaydam. Tak Kak mcXopmmoe opraHg-
9eCKO€ BEINeCTBO HePTH IPAKTMIECKH HUKAKHX YrIeBOZOPOLOB HE
COJ[EPIKUT, NPHXOMUTCA CIMTATH, UTO HPEBPAI[EHNE BTOTO UCXONHOTO
BEINECTBA BO BCBX CIyJasX IPOTEKAN0 IO OfHOMY A TOMY e XmMude-
CKOMY IIaHY, W KOJIHYECTBEHHHE DACXOKNEHUH CIHENYeT OTHOCHUTH
K DasinYHOW MHTEHCWBHOCTH 9TOr0 mpespauienma. OnHaxko HeT BO3-
MOKHOCTA PacCMaTPHBATL Pa3HOO(pasHEHE THUH HedTell TOILKO Kak
pezyJpTaT yYCTaHOBMBIIETOCA TEPMOLUHAMHIECKOIO pABHOBECHA,
HOTOMY 9TO B HCTOPHH HeTH BCEI[[a MOINH BCTPETHTHCA 00CTOATEND-
CTBa, CcMemalomue sTo pasHoBecue. Kpome 10r0, B mponecce dopmu-
poBaHMA HePTH yrAeBOJOPOLL MOTIH BOSHMKATH PA3INIHEIME Ny TAMA,
a He TONBKO B pe3ynbTaTeé B3aHMHKX DABHOBECHHIX TNpeBpamiennil.
Bcee a10 orpammunBaer BosMOHOCTR KONMIECTBEHHOTO TEPMOXHHAMH-
9eCKOTO aHalm3a ycloBuHd HedTeoGpasoBammuA.

IlepBOMCTOYHNKOM YIII€BOLOPONOB ABIAIOTCS TETEPOTEHHBIE COE-
BUHEHus NCXOMHOr0 OPTRHUYECKOI'0 BEIECTRA, COEPIKAIlne B CROEM
COCTaBe KUCIOPOJ, a30T, CE€Py M HMMEIIne caMoe Das3iuYHOe CTPOe-
mme. O9eBmpmo, YTO Kaskgoe M3 HuX MOIJIO JaTh HATalo OJHOMY
M TOMY jKe YrIeBOJOpoJy, Hanpumep rexcamy. Ojmako BeIudmHA
KOBCTAHTH PaBHOBECHA N, CJIENOBATEILHO, Pe3yIbTaTUBHOCTH BCEX
9TAX Peaknuid B OTHOMEHHWH 06pasoBaHmMA 3TOr0 yTrieBofopoAa Gruia
Obl pasnuuEOi, B B KaK[blli MOMCHT BPEMEHH B CHCTeMY HOCTYIAJO
Oxr pasnunOe KoauyecTso ero. Ecm mmers B Bupy, 9To Ranbmeiimme
nIpeBpamleHuss TeKCaHA 3aBHUCAT OT €r0 KOHUEHTDPAUMH B CMECH, TO
MOKHO HPeACTABHTH ceGe CIO0MKHOCTE M TPYAHOCTE TEPMOJUHAMUIE-
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CKOTO pacdyeTa PaBHOBECHHIX COOTHOMERHi 3TOro yIieBofopoia ¢ mpo-
AYKTaMd €ro IpeBpamenui. '

Tem He MEHEE HEBO3MOYKHOCTh TOYHEIX KOJAYCCTBEHHEIX PACUETOB
BOBCE HE NPENATCTBYeT IPOTHO3aM HANPaBIEHHOCTH HpeBpallenud,
fo Kpafimeil Mepe ¢ KaueCTBEHHOH CTOPOHEL. OueBnfEO, 9T0 BHOpaH-
AR IS DpuMepa TeKcaH yie He BONJET B COCTAB CJOMKHON Moie-
Kyau, a Gyaer mpespamarbes ofA3aTeqbHO B Hamlpasienm: 06paso-
BaHUA YIJAEBOJOPONOB ¢ MEHbIIEMHA 3alacaMm cBOGOTHOU SHEPIrad,
HampuMep B 2-MeTHIIEHTaH.

Beamanas cBoGojEOH SHEPTHE COGSWHEHAE B XuMuu HedTa Ciie-
AyeT paccMaTpuBaTh He KaK DaBHOBECHEE, a KaK BEPOATHOCTHHI®
xapakTepucTnku. UeM HmKe BeIuIHHA ¢Bo0OHOH BSHEDPTHH, TeM
6oJbIme BEPOATHOCTh BHAJWYKMA TAaHHOTO COGJUHEHHA B cOoCcTaBe He(bTI/I
g Hao00poT.

Ilpu cocraBlemmm MaTepumaiabHOro Gamamca TPYNOOBHX KOMIIO-
HeHTOB HeTu oOL'YHO MMeIoTCA B BHAY TPH OCHOBHEIX Kiacca yrie-
BOJOPOAOB: METAHOBHE, WM AJKaHH, Ha(QTeHOBE®, MM HOJUMETH-
AeHOBHE (UAKIAHK), H apoMaTWiecKHe, HJIH aPeHHL.

B rpynmy MeTaHOBHIX YIIeBOXOPOROB BXOAAT KaK HODMaJbHEE,
TaK W H30yTrAEBOAOPOAH, B I'PyONy HaQTEHOBHX — BCE IOJHMETHJIe-
HOBHE, KaK MOHO,- TaK W NOJUIHKINIECKHE, ¢ IATA- M IMeCcTHYIen-
HHMJZ KOJbOaMu N mX KoMOumauwamum. B rpynmy apoMaTudecKmX
BXOJAT BCe YTIJIEBOJOPONL, CcOfep/Kamue M0 KpaliHed Mepe XOTb
oxHC 0eH30JBbHOE KOJBIO. IT0 MOHONUMKJINIECKEE apoMaTHIecKue
yIJIEBOMOPONE W YTJACBONOPONH, Cofepskamue nBa wim Goxbmee
9yclo KoJell apoMaTHYecKoil Tpupopk, KaK CBA3aHHEIE 9epe3 OIUH
yraeponusiii aToM, Tak M 9epe3 ABa, T. €. KOHAeHcHpoBaHHHE. B arty
IpyIaly BXOJAT, CJAENOBATENbHO, HE TOIBKO roMojoru 6ensona, Hadra-
ANHA U APYTHX, HO TaK/Ke yIJIEBOJOPOJH, 3aMeNleHHEe HaTeHOBLIMM
pPafvKallaMi, CBA3AHHLIMA TaKKe dYepe3 OfWH MIM ABa YIIePOXHBIX
aTova B AMOPTO-N0J0KeHny (HAOPUMED TeTPaluH RIM TeTParuipo-
deH:HTPER M T. 1.). YTJIEBONOPOXH IOCIENHEr0 Kiacca WONyIdIH
HAamMeHOBaHAe Ira0puJHLIX, TaK KaK B HUX DOJIb apOMATUYIECKOTO
I TOJEMETHIEHOBOTO KOJblia HpHOAX3HTeNbHO OAUHAKOBA, & B HE-
KOTOPHX CJIyYafAX Ha J0JI0 cOGCTBEHHO apOMATHIECKHX YIJIEPOAHEX
aromoB mpuxogurca 30 waum faKe MeHbIIee 9UCIAO NPOIEHTOB OT
06MIero coxepaEuA yrAGPOXHEX aToMOB. XOTA yAeIbHOE 3HAYEHME
apoMaTHIeCKOr0 KoJbIlla B HOXOOHWX TUOPHEHEIX YIIeBofopogax
MOKeT OLITb M HU3KUM, TEM HE MEHEE 3TH YTIJIEeBOAOPOAEl OTHOCATCH
K Unciy apoMaTHIecKMX TIAaBHEIM 06pasoM N0 XuMMUYeCKWM IPH3HA-
KaM, HaIOpuUMep pacTROPUMOCTH B CepHOH Kuciore, 06pa3oBaHMIO
dopMosuToB ¢ (opMammHOM ¥ CEPHOH KHUCIOTO#, XapaKTepPHHMHU
pearuuAME OKHICICHNA W T. 0. I'mbpugnsie yriaeBogoOPOAEl CKOMIER-
TPUOBAHBl TJaBHEM 006pa3oM B BECHHX QpaknusX HepTH, HaYnHAA
¢ KepocumHA.

Ilpumepnoe copepkanme yIIeBOLOPOROB Pa3iEIHHX KIaccoB
B OfHON HedTH moKasaHO B TaGua. 4, TJe gaercA cyMMa yIJ€BOAOPON-
BHIX KJIaccoB B AMcTHIAATHOH dactm meprm mo 900° C. 3pech e
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IoKa3aHO pachmpegenreHne OTACIBERX KJIacCoB YyINIEBONOPONOB IIO
¢pakouaAM mepTH, OpuIeM OPHBOAATCA HAHHEE IO IPOLEHTHOMY
cocTaBy Kamjgoil ¢parkmmm m abcoyoTEOe CONEpKaHWMe Ha HEPTh,
T. €. ¢ YIeTOM BHIX0/Ia 3TAX ¢paknuid. Tpr mocaeTEUX KOJOHHE Hudp
cupaBa gaor B cymme meabme 100%, Tak xak Kpome ,zmc’rnnona'moﬁ
YacTE OpH NEPeroHKe NOoAy9aercAa eme o0C1aTOK, KUNOAMUH BHIme
550°, xoTOpH# OOKYIHO OTHOCHTCH K CMOJIHCTHM BeINECTBaM.

Tabauya 4

PesyanraTnl amanm3a dparumii ofHoll HedTH

T'pynmonoil yriaeBogopojHEIA cocTaB, Bec. %
Bruxop
(Dpﬂgicl.lﬂﬂ, Ha HedTh, HA (bpamuum Ha He(ﬁ'l.‘b
Bec. %
Merano- | Hadre- | Apoma- | Merano- | Hadre-| Apomara-
BHE HOBBIE | THYECKH®| BHIE HOBHIE | 9ecKHe

o 60 0,5 100 - — — — —

60—95 1,5 24 76 0,4 11

95—122 4,5 31 81 1 0,8 3,6 0,4
122—150 5,5 30 51l 6 2,4 2.8 0,3
150—200 7,9 17 66 17 1.4 5.2 1,3
200—250 10.4 16 66 18 1,6 6,7 1,8
250—300 10,6 14 70 16 1,9 74 1.6
300—350 9,5 11 70 16 1,4 6,6 1,5
350—400 9,0 11 74 . 15 1,0 6,6 1,3
400—450 Ty4 10 78 12 0,7 5,8 0,9
450—500 8.0 10 81 9 0,8 6,5 0,7
500—550 8,0 12 73 10 1,0 6,2 0,8
OcraTor
>-550° 18,0 * i

Cymma . . . . 13,9 58,2 10,6

JlanHpe 0 TPYOOOBOM cocTaBe HeTEH MMEIOT HE TOJIBKO TEXHH-
9eCKNe 3HAYeHMe, HO HPEACTaBIAKT OONbIIOH @HTEpPEC M ¢ XWMA-
Jeckoil Touku spemma. IIpeoGnanamue opsoro rakoro-nmbo rpymmo-
BOTO KOMIIOHEHATA OTPa’KaeTcA Ha 0oee feTaJbHNX CBOHCTBAaX HedTeil,
9T0 HO3BOJAET BO MHOTUX CJydYasX OTMETATH PAX NIOCOOETHHX 3aKO-
HomepHocTell. Hampumep, mpeofnajganue MeTaHOBHIX yrieBonopofoB
BCeTa CBA3aHO C HOPEeMMYMECTBeHHLM CONEP)KaHMeM HOPMallbHRIX
M30MEPOB MeTaHOBHX romonoros. HaoGopor, npeoGnaganme madre-
HOBHX YTJIEBOJOPOAOB 09€Hb 9acTO CBA3AHO € cOlepKammeM HeOoJb-
IIOT0 KOJIMIECTBA METAHOBEIX YIIEBOJOPOJIOB IPEMMYLIECTBEHHO M30-
crpoenna. Moxmo Tamkke otmermts, Wro B medTAX, GorarTax
HOPMaXbHEIMA  METAHOBHMHM VIJIEBOROPOXAMH, COHEpIKHTCA TIo-
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pasgo 6onbIe apoMaTHIECKEX YrAEBOROPOAOB, 9eM B HepTAX ApY-
rnx THIIOB.

Tun mepTm oumpeaenserca unpeobaafaHueM YIIEBOAOPOOB TOTO
mau uEoro Kiacca. Cpeprsas HedTh COAEPKUT HPHMEPHO OJMHAKOBLIC
KOJIMIecTBA Ppa3MuIHBIX KJIaCCOB YIVIEBOMOPOJOB, HO dYame OAuH
M3 KJI4cCcOB BHIENAETCA NOBHIUGHHERM cofepxanneM. Takum oOpa-
30M, MOKHO BHIJICJNTb TPH INIABHKIX KJAacca M KJIAcCH HPOMEKYTOd-

BEE, T. €. HedTH

Metanoene
MeranoBo-nadTeHOBEIE
Hag¢renosrie
Hadreroso-apomatnieckne
ApoMaTrmueckue.

Haubomee pacopocTpaHeHHEHRM THIIOM HeTu ABIAETCA THO MeTa-
HoBo-HadTeHOBHH uaud BadTEeHOBO-MeTaHOBHH. B mpmpoge me cyme-
CTBYOT THOA METaHOBO-apOMATHIeCKOT0, M XOTA HEKOTOPHEe aBTOPH
CK/JIOHHEI OTHOCAThH K #TOMy Tmny aaBojuxckme medru (Bropoe Bary),
OXHAKO -9TG HE COOTBETCTBYET jieficteuTenbnocTu. Jlemo B ToM, d9TO
st HEePTH cofep;KaT MHOTO CEPHHMCTHIX COEJHHEHMWH, IPHIUCIACGMBIX
Opy aHANIN3¢ K apOMaTHIeCKUM YFJIeBOJ0poJaM, 9T0, KOHEIHO, IOBEL-
maeT yAelbHO€ 3HAYEHHE NOoCHefuuX. Y TOYHEeHHRIH aHANIH3 IOKa-
3HBAET, 9TO B 3aBOJUKCKUX HePTAX [(eilCTBUTENBHOE CofeprKaHue
apoMaTHYeCKHX YTJEBOLOPOJOB TOPasfo HMWKe W 49ro 3TH  Hedtm
B JydmeM clIyTae HaA0 OTHECTH K CMe[IaEHOMY THIY MeTaHOBO-
gadprenopuX HedrTel.

MeraHoBHE yrAeBOGOPOAE JOCTHUTAIOT MAaKCHMMAaJNbHOM KOHI(eH-
Tpanu TOJAbKO B JerkoknnamuX ¢paxnuax medrum. C mosmmenmem
TeMIIePATY PH KuOeHuA GpaKodaum cofepKaHme MEeTaHOBHIX YTJIEBOJO-
POOB pPe3Kko mafaeT AJA mojamiasomero ducia medreii. Haobopor,
cojep/KaHue apoMaTudecKHMX I0ITH BCErJa BO3pacTaer, M HCKIIYe-
HUSI B 3TOM OTHOIIEHMH XapaKTePHEI TOMBKO AJA CHIBHO METAHHW3H-
poBanHuX Hedreil. IloaToMy BEICOKOE copep:Kanme B HeQTH JerKuxX
dparumit npm GalaHcOBOM cpaBHEHMHN pasianIanXx pedredl Morker
HepesecTH, HanpuMmep, sapresossie medtu B meraHoBuil Tum. Ilo Toit
e [PHIMHE yAeJbHO-TAKeNAne HedTH, NPAKTHIECKH HE COfep/Kamme
aerxnx ¢pakumi, MOTYT mMeTh apoMarmiecKumil xapaxrep. llosromy
TOYHO0E OOpPeIeJeHne THOA BO3MOKHO TOJIBKO JJA HOPMajabHOU HedTn,
cogep:kameii Bce ¢parmum, Ges saMmerHOro npeoGiaagaHusA JErKux
HIM TSKEJIHX. ITH OTHOMEHWs IOKAasHBAIOT, NoieMy B palfomaX
3aBe[OMOTO pacHpocTpadeHuA, HampuMmep Ha@TeHOBHX HedTei,
HHOTAA BCTpEYaloTcs OYeHb jerxkme HepTu meramomoro Tuma. Cpemu,
B ofimem, madTemoBnX Redreii Baxy Bcrpedanuch cperane HePTH
Cypaxanoe m BumarafoB ¢ od9eBngHHIM DpeobiajaHumeM METAHOBHEIX
YriIeBogopoxos. B monoOHEX HedTAX IpaKTHYECKH HE COJEPIKaloch
¢paknuit, kumamux sume 350°, n oEM uMeaH 0cob0e MPOACXOIKACHAE,
npefcTaBifa co0oil mepuBaThl OOLIYHKIX HafTeHOBHIX Hedreil, obpa-
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30BaBIIMECA B Pe3yJbTaTe Ta30COHEHCATHHX HJAKX QHILTPALHOHHRIX
ABJICHWI,

3mamne rpynmoBoro cocraBa ¢pakuuii medreir mossoameT Hame-
TATHb IJIAaBHE® TUOH HepTed @ BHPA3UTh MX TAN COOTBETCTBYIOIMMH
nuarpaMMaMu, m3o6paskeHneiMm Ha pmc. 1—6.

Ha sTux pmarpamMax mHapeced cpefHmii cocTaB HedTeld KaKoro-
an6o TuDa, DpuYeM JIEBHIH YIacTOK INIOIAAM JUATPAMME COOTBET-
CTBYET COAePKAHMIO METAHOBHIY. yIAEBOXOPOAOB, CpeXHuil — HagTe-
HOBBIX M IPABLHA — apoMaTHYECKHX.

[Ipuanun, KoTopsii Ro/iKeH GHITH MONOMEH B OCHOBY KiacCupm-
Kaumu Hed1eid, JoJ/KeH YYATHEATH MX XapaKTepHEIe 0COOEHHOCTH,
H03BOJAKIMEe NPOBOLATh Mexkay HuMu pasaundme. C xmMuyeckod
TOIKH 3peHus, HauGodee 000CHOBABELM fIBJIAETCH pasfielieHHe THIIOB

CBA3ATh OT/eJBbHEE CBoMcTBA HedTH B oflHYy cucTeMy. Eciam ycrama-
BAABaTE KiaaccuuKaluio HedTel He TONBKO IO IPYUNOBOMY COCTaBY,
HO M BHOCUTH B 3TOT COCTAB MUIAMUKY H3MEHEHWsA, TO OKa3hiBaeTCs
BO3MOMKHEIM JlaTh OON[yl0 KiaccuduKanmio, Ipe/yCMaTpPHBAIOILYI0
pAx ocobeHHOCTEH, KOTODHE HHEM ¢IoCcOGOM He MOTYT OHTB ycTa-
HOBJICHEI.

Ucxonmoe semectso nedTe HeoOpaTuMo B HALPABIEHMH OT TeTePO-
FeHARX COGAMHEHMil 9aCTUYHO K METAHOBHIM WM HA(TEHOBLIM, W IIpe-
UMYUIECTBeHHO K TEOpHAHEIM VIIEeBOJOpOfaM HapTeHOBO-apOMaTH-
deckoro tuma. Eciu mocaeEne n3sMeHAKNTCA B HapaBIeHENU K HafTe-
HOBRIM M, HAKOHel, K METaHOBEIM YTJIeBOXOpPOjaM, TO C B3THM IHpO-
neccoM HeoOXoauMum o0pasom GyfeT CBA3aHO WCYe3HOBEHHE IeTepo-
TeHHHX COeJiMHEHUM, HAKOIJIeHNWe NerKuX (paKuuit medrTHu, MeTaHH-
sanus HMX, MajeHNe YAeIBHOro B2ca Hedrm B LexoM u T. A. Ilostomy
Kraccupuranus medreit, HocTpoenHAA HA UJee CHOHTAHHOTO 1IpeBpa-
IeHAA, OXBATHBAET BCe CBoicTBa HedTu B pAje mepeXofAlMX HpH-
3HaKOB. B coOTBETCTBHME € 9THM MOKHO BEIIENHTh HOCKOABKO KIACCOB

Tabauya 6

Conep:xanne OCHOBHRIX YIAGEONOPOAHBIX KIACCOB B HehTAX
Pas3amYHOre reoJOrm4ecKOro Bo3pacra, Bec. %

Boszpacr Meranosue Hag¢renopuie ApomaTtnyecKme
Cpennec Cpeniee Cpenziee
Kaiigozoit . . . .| 0—53 26 30—-80 52 10—35 22
Meaosoit . . . . .| 11—76 37 12—-78 50 7—26 13
Taseosoit . . . .| 33—93 — 1-—45 — 3—37 —
a ... ... — 44 — 28 — 28
6 ... ... — 56 — 28 - 16

IIpmMedanme. a— BHCOKOCEDNHCTHE HeJTH, I8 KOTODHX COCTaB
ompefieieH 00HYNLIMA cnocoGamn; 6 —- MaJOCCPHUCTHE U Te BHICOKOCEPHHECTHE,
AJA KOTOPHX COCTaB PACCIYMTAH HA WICTO YrAEBOAOPORHYIO 9acTh.
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He)Te#l ¢ yd9eToM EX XapaKTepHHX ocoGemmocte&. Mosxmo BrmesnTs,
HAaIpuMep, TPH HJH fake JeTHpe Kiacca, HOApasfenss, B DOPAAKe
AeTalN3aluu, OCHOBHEE KJIAcCH HA TOAKIACCH, COIIACHO AAHHHIM
rabu. 5.

Komeuno, Bcerjia Bo3MOMKHB HEKOTODHE OTKIOHEHHSA OT IpHUBe-
[eHHEX B Kiaccuukranum qudp, DOTOMY 9T0 B HCTOPHM HedTd MOIIH
DpPOMCXONATH HEKOTOPHe HeoOpaTHMEHIe NpONECCH, IO BIAAHAEM
CIyIadHHX NPUIRH.

A. A. HapueB, y9YnThBaf rpynmoBodl cocTaB HeiTed B 3aBUCH-
MOCTH OT B03pacTa, COCTABUJ MBTepecHYI0 Talaunmy cpefHEro Comep-
JCAHNA TIPYUNOBHX KOMIOHeHTOB HedTH Ha OCHOBO aHAIH30B 65
Hedreit (tabn. 6).



I'saga IV
METAHOBBIE YIJIEBOJOPO/bIL

§ 9. OGutee conepxanue

Bee megtu copep:xat Goxbnlee MM MeHbINee KOMHIGCTBO METaHO-
BEIX YIJIeBOJOPONOB, B HEKOTOpHX HeTAX CofepIKaHHe HX [OCTH-
raer 50—60% u Goabme, B APYTUX — IafaeT A0 HECKOIBKUX HPO-
nedToB. 9TO M JaeT OCHOBAaHW® FOBODUTE O TUIe MeTaHOBHX Hedred,
XapaKTepU3YOMUXCA W APYruMY IPH3HAKAME, Ba)KHBIMM JIJIl 3TOrO
TAUA, HAaOpuMep, NIOCTOSHHHM BEICOKMM COJiepaHHeM mnapapuea
B Takux HedpTAX, OonpmuMd BHXogaMmu GeHsmHa u T. I. Pamee
OTMe4eHHOe IajicEue yHelIbHOT) Beca ¢ NIyOWHOM 3ameraHdmd HedTs-
HOro MecTOpOMKgeHHsl, a TaKike ¢ YBeJIHJeHHEM TeO0JOIHYEeCKOTO
B0O3pacTa TOBOPUT O HAKONIEHHW MeTAHOBHIX YIJIEBOKOPOROB B TeX
He)TAX, KOTOPHE YyKe HNPOIMIIE 3HAYATENBHHE myTh MeTaMopdusMa.
O6 aToM e roBOpDHT W BelndyHA ra3oBoro ¢akKTopa, JOCTHUTAKINETO
OONPIIAX 3HAYEHUH B CIyJIae MeTAHOBHX He(Tei.

Bo Bcea Tumax medTell BaluirogaeTcA ofHA U Ta Ke 3aKOHOMep-
HOCTB: COfeP/RaHHe METAHOBHX YIVIEBOZOPOJOB Beerga HajaeT ¢ yBe-
JAH9eHHEM TeMIEPATYpPH KHOGENA ¢$pakmuu HedTH HIH, UTO ONHO
K TO Ke, C yBeldIeHWEeM MolenylspHoro Beca ¢parmum. [as meme-
TAHOBEIX HedTedl 3acTo HAGMIOZAETCS [axie BHKINHHBAHIO METaHOBEIX
yrlIeBoZKOpOAOB B 06NacTH BHCLINX (paknuit HedTw, HO M JiAs MeTa-
HOBEHIX HepTel 3TO0 yMeHbIIEHKE COJAESPHAHMA TAKMe HMeeT MecTo,
Kak 9To BuUAHO u3 Tabu. 7, rae comocraBieHu ¢parnum 200—300°
r 350—500°,

B aroit taGaume No 1—3 cOOTBEeTCTBYIOT THIAYIHHIM METAaHOBEIM
HegraM, 6 u 7 — HedTAM HadreHOBOro TMOA WM 4 M 5 — MeTaHOBO-
HaQTeHOBEIM He(TAM,

B Tabn. 8 mpuBeneHN [aHELE O COJEeP/KAHHA MEeTAaHOBHIX yIile-
BOJOPOAOB B HEKOTOPHX COBEICKHX HedTAX IO BceM (paKIuAM.
B cKoOKax HOKa3aHO CoAepKaHue 9TUX YIVIeBOAOPOAOB Ha BCIO
He(TE.

B meroTopmx cayuaax, korga HedTh COAEPKHT MHOFO TBOPJHX
mapaduHOB, CofeprkaHEe METAHOBHIX YIJIEBOJOPOLOB BO3pacraer
B BHCmux ¢paxnouax (ganpmMep Hedpth M3 Hocuarmaa).
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I'pynmonoii cocran

Pa3JAYHNX THIIOB

T'abavya 7

rasoiineiil @ MacaAHeIX (paruuit medreii

Tpamm Copep:Kanne yraesogopofioB, Bec. %
Hed1s, MecToHaXO0IKACHNE nnnegnﬂ, Hag N
° . adreno- pomaTn-
Meranostte BRIE gecKme

{. Mugnran . . . . . . 200—300 48 40 12
350—500 25 45 30
2. MencunbpBanusa 200—300 40 47 13
*350—500 30 50 20
3. Oxmaxoma-Cntn 200—300 30 50 20
350—500 20 50 30
4. Bocrognmnit Texac . . 200—300 25 55 15
350—500 20 55 25
5. Kompoa, Texac .. 200—300 22 47 21
6. Mmpango, Tond . . . 350—500 0 55 45
7. Rangdoprna 200—300 0 65 35
350—500 0 60 40

Tabauya 8

Conepmnnne METARHOBLIX YrJAeBOoJ0pPOA0B B HEKOTOPHX

coBeTcKAX HedTsax, Bec.

I'poznmni, I'po3nmni,
Opaxnun, °C BanaxauH |6ecnapagm- [ napadm- Hocaarua
HucTas HUCTAA

60—95 44 (0,7) 56 (1,9) 62 (1,7) 34 (0,8)

95—122 31(0,9) 43 (1,7) 57 (1,9) 27 (1,2)
122—150 28 (0,8) 42 (2,2) 61 (2,7) 30 (1,4)
150—200 13 (0,6) 24 (2,1) 57 (4,9) 25(1,7)
200—250 11 (1,1) 11 (0,7) 46 (4,0) 25 (2,7)
250—300 3(0,2) 8 (0,6) 29 (4,3) 32(3,2)
300—350 0 0 32 (2,6) 16 (0,2)
350—400 0 0 24 (1,7) 7(0,3)
400—450 0 0 18 (1,2) 8 (0,7)
450—500 0 0 17 (1,1) 14 (1,0)
500—550 0 0 15 (1,2) 22 (2,4)

CymMa #a gucTHanAT 4,3 9,2 27,3 15,6

MaxcumanbEHe KONWYeCTBA METAHOBHIX YTJIEBOJODPONOB IPHXO-
aATcA Ha cpensue ¢paknuum okogo 200—300° dro mpuMepHO CooT-

BETCTBYeT YTJeBOZOpOfaM

CisH2s — CieH 34,

MeranoBiie yraeBofopofsl IpeACTaBiIeHN B He)TH KAK HOPMAIb-
HEIMI, TaK I H30YrJIeBOAOPO/iaMH, HPHIeM OTHOCHTEJBHOE Coepa-
-HEe 06eux GopM ABHO 3aBHCHT 0T THIA HedTH. ITa 3aKOHOMEPHOCTD,

3 A. @. [o6Gpanckiit.
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ycTaHOBJIeRHAA AaA OeH3MHOBMX (paKmuil, JacTUYHO MOKET OHITH
pacmpocTpaneHa W Ha Golee BICOKHe, MacifHbe (pAKIUHA, XOTH
B HMX IapapHHOBHE YIIeBOACPONH M He HMIPAlT GoJbMON ponM.
M[CCJIGJ.IOBaHHH IIOKa3nBawT, 910 uenapadmnnponaﬁnoe Maclo coxep-
JMHT HACTOJBKO Malhle KOJWIecTBAa H30YTIEBOAOPOAOB, 9T0O HMH
MoikHO npeneGpeus, C Apyroil CTOpOHH, He MOKeT OHTH COMHEHAA
B TOM, 9TO KaKAbidl BHjeNeHHB U3 He(TH TBepAL# mapadus copep-
AT MPUMeCh M30METAHOBLIX YIUEBOJOPONOB, X0TH POJIb X M He3HA-
9UTeIALHA.

CrpyKTypHO-TPYIIOBOH AEAJAN3 YOKA3HBaeT, 9YTO CMa30YHHIe
Macia ©3 HedTH COfepAaT MeTaHOBHE W M30MeTAaHOBbe yIie-
BOAOPOLLL TOYTH HCKIKIUTENBHO B BHAe OOKOBLIX Iemed, CBA3AHHHIX
¢ TeM¥ HMIM WHHMHU IUKJINIeCKMMH YTIJI€BOJZOPOaMH.

Ha Bucmue ¢pparuun HedTa pacupocrpaHserca ofliee IpaBuio,
COMIACHO KOTOPOMY H30YTAEBOJOPOALI IIPEeJCTABJIEHH JUIIb cnabo-
pasBeTBJEHHLME (opMaMH, HanMeHee CHOCOOBEIME K IpeBpalleHUAM.

§ 10. dusznueckne cgoiicTBA METAHOBBIX YIIEBOXOPONOB

B #edrn HalieHb Bce IATH 1130MePOB IeKcaHa, U3 AEBATH Teope-
TIYECKN BO3MOJ(HEX TelTAHOB HalieHo 7, Aakee Haigensr u3 18 Boa-
MOJKHEIX H30MepoB oKrana 16, ofHaKo BHafo OTMETUTh, ITO IO KOJU-
YeCTBEHHOMY COfIePIKAHUI0 M30MEpH CUILHO DPasBeTBIEHHOTO XapakK-
Tepa He urpawor 3amerHoil ponu. Tax mampumep, B Hedrn [lomka
(CLUIA) maiigenst 16 pasHEX OLTaHOB H KOJW4eCTBAa UX pacupefeu-
nuehb caefylomuM oGpasom, %:

H-ORTAIL . . . . . . . e e e e e e e
2-MeTunrenrad

3-MeTunrentau

4-MeTuarentan

3,4-JJuMeTHATCKCaN

3-9Tuarexcan

2,3-JIuMeTHATOKCAH

2-MeTun-3-aTUNNeHTaH

2,4-JinMeTunrekcan

2,50-JlumeTnareKkcan

-MeTua-3-9TUANeATaH

3-luMeTnATeKcall e e e e e e
2-JIAMETHITERCAH . . & & = & & o o o = = =
2,3,3-TpumMeTnaneHTa ’
2,3,4-TpuMeTnauedTau

2,2,3-TpnMeTuanenrad .

N
OO OOOOR b0t~ 3

3
3
2

'
)
'

Taxum o0paszoM, HA HOPMansHHIl OKTAH M TPU HOpOCTeHIMUX €ro
wioMepa TpuxoguTcs CBume &85% Bcex maoMepos. Toumo TarKe
na HOPMAJBLHLII FeKcaH m Ipocreiimme usomeps upmxoputca 97%
¥ T. I

Ypeoo usoMepoB MeTAaHOBRIX YIIeBOZOPOROB He pa3 HOJCYUTHBA-
J0Ch TOOPETHICCKHM, OHO OHICTPO pacTeT ¢ yBelnWdeHHeM UnCIa yrie-
POJHEIX aTOMOB B MoJleKyJe (IPUMePHO BABoe).

B r1aGa. 9 mpuBemeHH HeKoTOpHe [aHHEE IO 3TOMY BOIDOCY.



Tabauya .9

Yncao TEOpeTHYECKA BO3MOKHBIX H30MEPOB METAHOBBIX ymenonop(mon"

Kox-Bo Hox-Bo Koa-Bo
Aroaar C M30MCPOB Aroms G H30MCpPOB Atomnt C M30MEpOB

1 1 7 9 13 802

2 1 8 T 18 14 1858

3 1 9 35 15 4 347

4 2 10 75 16 10 359

5 3 11 159 17 24 984

6 5 12 355 18 60 523

Cyo 62 491 178 805 831

Meranorsie yriaenogoponst HopManbuoro crpoenus ot Ciz o Cas
MOTyT CYIMecTBOBATH B HECKOJIBKHX KpPHCTALIRYeCKUX (popMax.,
Yeroitamnoit gopMoit Ipu TeMuepaTypax, He JalXeKuX OT ILIABJICHHA
yrienoopona, AvlAeTcA rekcaronanbmad. Hesagomro o temmepa-
Typsl liasaesun (2—15°) npoucxonnt mepexpucranausanua, u Kpu-
CTQIUIL pUolpeTarT 0PTOPOMOUIECKHE 1 MOFKeT OLITh MOHOKIMHHAI
XapakTep. JTOT mepeXof mMeeT HeGONBMOI TemwioBol addext (20 Kas
ma rpamm). Ilpm nepexpumcramnmsanmu MeTaHOBHIX YTIeBOKOPOLOB
IpM HUSKAX TeMOeparypax MOABJIAKTICA opropoMbudeckne KpH-
CTAJJIEL, )

Meskny TemumepaTypoil IaBleHHS MeTAHOBOTO YIEBOZOPOAA H
eT0 MOJIeKYJISAPHEIM BeCOM CYIIECTBYeT 3aBMCHMOCTH, KOTOPYI0 MOJKHO
BRIPa3yWTh padiugHniMa Gopmynamu. Ilpn stoM umeorcs B BmAY
TOJNbKO HOpMajbHLEIE METaHOBHE yriaeBogopons. OfHa m3 Tarux
¢opmyn, npepnoxernas Ilarrepcomom m Kuiicom, mmeer Bua:

. 2513
TII.TIaBJI - 13718 - m ]

B KOTOPOH ¢ ecTh 9HCJO ATOMOB YIIepofa M ¢ BeJWYHHA, pABHAA
HYJ0 JJIA YTIeBOACPOAOE ¢ YeTHHIM UHCJIOM aTOMOB H eXUHHIE AJH
HEYeTHLIX yraeBogopoxoB. Bemwumna 137,8° cootserctByer Temmepa-
Type IUTaBJIeHUA HOPMAJIBHOIO YIVIEBOAOPOAA ¢ GECKOHETHEIM TUCIOM
aroMoB yritepofa. llo aroit dopMyne pacxosmKmeEmsA ¢ NeflCTBUTENDb-
HEMA BeamdmHEaMy cocraBagior 1—2°, Jpyraa ¢opmyna Ureccama
u Coilepa TakKe CBA3KBAET TeMIepATypy IIAaBICHUA C MOJIeK YA sIp-
HEIM BECOM:

_M

273 4 Tinasn = 415 95

TeMnepaTypm NJIABJIEHUA MeTaHOBHEIX YrieBoJOpoaoB 3aBHUCAT
HE TOJBKO 0T MOJEKYJIAPHOTC BeCAa, HO TaKKe OT CTeleHHd u3oMepHum,
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QonoKeHNA 3aMeHAMMEro PajHKasa B HelE H 0T AJHHH 3TOr0 pa-
nuxamta, Bce arm oTHOMICHHMA CTalH 60Jlee MAH MeHee FACHHL IOCIE
Toro, KaK OEJIM CHATe3MPOBAHE MHOIME M30METAHOBLI® yIEeBOJ0POJIEI
BHCOKOTO MOJIEGKYIfpHOro Beca. Tak Hampumep, pasiMiHbe N30MEPH
rexcarosana CoeHss, CogeprKamiero oiuH OyTHIBHEIA pafAKal B pas-
JIMIRKX TOJOKeHMAX, HOKasaJd clejylonme TeMIepaTyps IJaBle-
mana, °C:

H-TEKCAKOBAH . . « . + « « v o o o « . 97
5-ByTuapoxosad O 32
7-BYTHAOOKO3AH . . . . . « - .« « « . « . . 3,2
9-ByTuagoxo3an T -
11-ByTmioKosa®R . . . . . -« .« .- ... 0

Meskay yAeNBHEM BecOM MeTAHOBOTO yIJIeBONOPOa W €ro Koad-
¢aruentoM npeaomiaenusa (Bce npu 20°) cymecTBYeT HPOCTas 3aBACH-
MOCTh, BEHIpaskaeMad ypPaBHEHHEM:

np = 0,52167 d + 1,03104

% Np—1,03104

« T 052187,

Honydaemsie Mo 3Toil opMyle 3HAYeHAS OTAMYANOTCS OT Jei-
CcTBETENhHEIX He Oojgee dem Ha 0,00004. .

HsBecTHa m qpyras 3aBACAMOCTH, MOKa3hBAKOMad, 9T0 PA3HOCTh
MoKy KoadQmIMeHTOM NpeJoMIeHHA H [OJOBUHOH Y/eIBHOIO
Boca (Bce mpu 20°) mpeACTaBaA6T NOCTOAHHYI0 BeIUIHHY:

Jra BenwYmHA, TAK HA3KREAEMbA mapaMeTp pedpaKkOud, HIK
pedpaKToMeTpMYeCKas Ppa3HOCTh, HOYTH He B3aBHCAT OT MOJEKY-
aAApEOro Beca. J[JiA MeTAHOBHX YIUVIEBOXOPOAOB pedpaKkTOoMeTpHIe-
ckafg pa3HOCTh A3MEHAETCA B 3aBUCHMOCTH OT TeMIOEPATyphl KuIe-
HAA YIIeBOfOPONOB (MONEKYJUIDHOTO Beca) cleflylomum o06paszom:

Tun r Moa. Bec
ot 40 fo 70° 1,0446 80
70—100° 1,0451 95
100—150° 1,0461 110
150—200° 1,0468 130
200—250° 1,0475 155
250—300° 1,0479 187

HexoToprie faHHne 0 (QU3MIECKHX CBOWCTBAX MOTAHOBHIX YIile-
BOJOPOAOB, Hambosiee PpACOpPOCTPAHeHHHX B He(TAX, NpHBeJEHHI
B taba. 10, '
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On3zageckne cmolcTea yriemoa0opo/i0oB pAnla MeTaHa

Tabauya 10

Temmnepa- Temnepa-
Crpoenue yraepof0pOAOE nna?;llr);mﬁ, Rngg;ﬂ, i np
OC GC
G
Meta . . . . . . . .. —182,6 —161,6 0,424
(—161,6°)
C,
9ram . . . . . . .. . —172,0 —88,5 0,5462
(—B88,5°)
Cs
Ilpomas . . . .. . .. —187,1 —42,2 0,5824
(—42,2°)
Cs
Byrtan .. —135 —0,5 0,5789 -
Hzo6yTan . . —145 —12,2 0,5593
Cs
Ilenrann ., . . . . . . . —129,7 36,08 0,6264 1,3577
2-MermaGyTam . . . . . —158,6 7,95 0,6199 1,3579
2,2-JuMernanponan —16,63 9,45 0,613 1,3513
Cs
lexcam . . . . . . .. —94,0 68,8 0,6594 1,3750
2-MeTunnenTtan —153,7 60,2 0,6562 1,3715
3-MeTnaneHTaH —118 63,2 0,6641 1,3765
C,
FTemtam .. . . . ... —90,58 98,42 0,6837 1,3876
2-MeTmarekcarg . . . . . —118,2 89.7 0,6787 1,3877
3-Meruarexkcad . . . . . —119,4 91,8 0,6900 1,3887
Csg
OKTAH . « « « » o + « . —56,8 125,6 0,7028 1,3976
2-Metuarentan . . . . . —109,5 117,2 0,6978 1.3947
3-MetmarenTas . . . . . —120,8 119 0,7057 1,3983
Co
Howan . . . . . . .. —53,69 150,7 0,7179 14,4056
2-MeTHIOKTaK . . . . . —80,3 143,2 0,7121 1,4028
3-MeTusnoKTan . . . . . —108,0 144,2 0,7210 1,4065
Clo '
Jewan . . . . ., . . .. —29,7 174,0 0,7298 1,4120
2-Mernnmonan ., . . . . —74,6 166,8 0,7280 1,4099
3-MeruJHoHAH , . . . . —84,8 167,8 0,7334 1,4125
Cyy )
R74: 91 (c(3: 1 : QR —25,6 - 195,8 0,7404 1,4190
Ciq
Hopekam . ., . . . . . —9,65 216,2 0,7493 1,4248
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Temnepa- | Temnepa-
Crpoenne yriaesofopoos nna?;g:x a1, RnTnye};:xla A dfo 20
°C °C
Cyy ¥ BHITE:
Tpnaexan Cp Mg, —86,0 " 234 0,7568
Terpageran C; Hyy . +5,5 251 0,7636
MHenrtageran CyyH,, - 10,0 268 0,7688 1,4310
[excageran C,¢Hg, . 18,1 280,0 0,7749 1,4352
Tenragexan Cp,Hyg . 22,0 303 0,7767 1,4{360
Orraperan Cygh,, 28 308 0,7767 (28°) 1,436
Homaperan C}.Hw 32 171 (32°) 0,7924 1,4428
Siirosan Cyoligg 36,4 309,7 0,7777 (36°) 1,4434
Vaoirosan CgHy, 40,4 245 (15 ) | 0,7782 (40°)
» Toxoaau Cyylly, 44,4 224 (15 mm) | 0,7778 (44°)
Tpuroaan Uyl 47,7 320,7 0,7797 (47°) 41,4461
Terpaxoaait Cyqldg, 5141 243 (15 mm) 0,7786
Ienraxosan Cgglly, . 53,3 259 (15 mm) 0,7790
Texcarosair Cyally, . 57 296 (40 am)
Tentaxosanr Cy by, . 60 270 (15 mm) | 0,7776 (60°)
Orrakosan Cyglly, 61,6 318 (40 mae) | 0,7792 (61°)
Honaxoaan CpoHg, . 64 286 (15 mm) | 0,780 (64°)
TpuaronTan Cyollyy . 66 235 (1 mm) | 0,780 (66°)

§ 11. Xumuveckue ¢BoiicTBa METAHOBLIX yINIEBOJAOPOIOB

Hpome 06mux XuMudecKuX CBOUCTB MeTaHOBHX YTJI€BOLODOJKOB,
pacCcMATpUBaeMHX B OpraHu9ecKoil XuUMuM ¥ CBUAETEIBCTBYKOINAX
0 3HAYUTEJBbHON WMHEPTHOCTA B OTHONIEHAM MHOTHX peareHTOB, Cle-
AyeT OTMEeTMTh HEeKOTOpPHE CBOMCTRA, UMeIINe cHenuduiIeckoe 3HA-
9ede B AHANUTHYECKON XMMHH VeTAHOBBRIX YIJI€BOLOPOJZOB HJIH Ipej-
CTABJIAIIINX WHTEpPEC HIA HOHUMAHAA IIPOIECCOB I PeBpalleHAA IPH
TePMOKATAJN3e WIM HPH TEPMH'IECKOM pA3JIOKeHUH.

Jlonroe BpeMsa ompefelleHde COJep:HaHHA MeTAHOBHX YTJIeBOJO-
pojloB HOCHJIO KOCBEHHEI XapaKTep: ONpefeJsaaoch COfepsKaHue
apoMaTHdecKuX YTJIeBOLOpPONOB, 3areM, HOCIEe yIAJeHHAA IOCIeNHUX,
B MeTAHOBO-HaQTEHOBOM OCTATKe METOLOM AHMJIWHOBHIX TOYeK HaXO-
BU.I0CH COflePKaHHe MeTaHOBHIX §TieBOHOPOMOB II0 pasHOcTH. TakuMm
opasoM, HA MeTAHOBHE YMNIEBOLOPOAEL JIOKHJINCH BCe OMUOKH
onpeneaeEna. Jru omubOKu BooOlle M0BOTHHO 3HAYATENBHB, TAK KaK
ompefeleHne COAep:KaHHA Ha@TeHOBHIX YTIeBOJOPOAOB YTOYHEHO
TOJ(BKO B HOCJeJHee BpeMA M TO TOJBKO AuaA ¢paxnuil, KADALAX
oo 300—350°. Hexroropoe yiaydimeHHe METONUKH CTAJNO BO3MOYKHEIM
¢ npumelerneM ModeBumHH (kapOammpia).

Peanunn merpy KapGaMHgom 1 napa@gEEOBRIMEA YIIEBOJOPOLAMHU
OCHOBaHA HA TOM, 9TO 3a CUeT AMUHOTIDYIIIE OfHOH MOJeKyJIH Kap0a-
MH,Ja H KHCJIOpoja KapOOHWJIBHON TPYIIA APYrod MOJEKYJIH MoJe-
Ky.IL CBA3HBAIOTCA B CHOUPajdb, BHYTPb KOTOPOH .3aXBAaTHEIBAGTCH
OpM KpHCTANAN3a0uy IenoYKka napadmEoBoro yraepoja. Jamma
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CHEpATH MeXNY OTAeNbHHMI BHTKAMM cocTaBiseT 3,7 aHICTpeMa,
a fguaMeTp KaHana BHyTpu cmmpaiau 4,9 amrcrpema. Ilonmepeunoe
cedeHMe Hepa3BeTBIGHHHX Napa@MHOBEIX YILJIEBOAOPOROB IOPAJKA
3,8—4,2 aArcTpeMa, H TOITOMY HOPMAJIbHEE YIEBOAOPOJEL XODPOMIO
VKIAFRBAIOTCA B T'eKCATOHAJIBHAEIN KaHal coupanbHoil gopME Kapba-
muza. Bce- MeraHOBEIe YTJEBOJOPOAH, UMelOU(Me NPAMYI Hedh He
MeHee 4eM #3 8 aTOMOB YFJIepoja, CIOCOGHK B TeX HIM MHHX YCI0-
BEAX 00pa3oBaTh CoefHHenwe BKI0IeHHA ¢ Kapbamumom. Ecan B3an-
MofelcTByloT KapGaMuf @ H30YIJIeBOHOpPOA, UMeMIuil Heub foaee
8 aToMoOB, He HeCYI[yI0 HHKAaKUX DaJMKaNoB, TaKiKe BO3MOKHO
oGpasoBanme coepuseHud ¢ xapGammpom. IloaTomy caabopasBeTBiIeH-
HEE HM30MeTAHOBLe YTIeBOJAOpONb, 0cobeHHO mMemlye, Hanpumep,
MeTHABHYI0 HIM APYLY TpPyOmy y BTOPOrO YIJIEPORHOTO aToMa,
TAaKsKe AT CoeMHEHMA BRIueHu#A. Tmoxapbamus Bener cebd aHa-
JOTMTHO, HO TAK KAK KAHAJI TeKCAroHaJbHOTO CTPOEHHS B THOKAp-
Gamupe uMeeT Gobmoil guaMerp (7 AHPCTPEMOB), B HETO MOIYT BKIIIO-
9UTHCA ¥ W30METAHOBHI®G MOJEKYJH ¢ OFHUM MWIH JBYMS 3aMeCTH-
TEJISIMU.

Taxkum ofpasom, kapbammj He o0IafaeT MOJHOH CeJEKTHBHOCTBIO
B CMEICJe H3BJeUeHHH HOPMANBHEIX YIJIEBOJODOJOB, XOTA pe3Koe
npeoliafaEue MMEHHO HOPMAJLHBIX H30MeDOB B GONBIIMHCTBE Hapa-
¢uHOB HePTAHOrO NPOMCXOMJACHUA fRaeT Gojlee MM MeHee TOTHOe
IpefcTaBleHNe O COflePIKAHUM DTUX YIIeBofopofoB B cmecu. OGHK-
HOBEHHO IIOBTOPHOE B3aUMO[eiCTBHE MUCCIeflyeMOH CMecu € THOKap-
faMmAoM JaeT ropasgo MeHbIlee KOAWYECTBO U3BIeKaeMLIX Iapa-
QUHOBHIX YII€BOAOPOJOB, 4TO ABIAETCH KOCBEHHBIM ZOKA3aTEIbCTBOM
OTCYTCTBUA M30MEPOB GO SHAYUTEJBHEIM Da3BeTBIeHHeM. ¥ CJIOBUS
Haubolee NMOJHOrO CBASHBAHUA HOPMAJBHHX YTJIEBOROPOAOB C Kap-
GaMuoM BooOine pasiudHbl M 3aBUCAT OT THCIA YIJIEPOAHRIX ATOMOB
B MosieKyle. OGLKHOBEHHO IOML3YIOTCA GoabmuM U30HTHOM Kapba-
Muja, KOTOpLIH MOYKHO JETKO peTeHepHpPOBATh.

MeTaHOBEHE YIVIEBOAOPO[E B TePMHIECKOM OTHOIIEHWH [{OBOJBHO
yCTOHYUBLI, B 0COOBHAOCTA HUBLINE WIEHEH pAfa. Bricmue mMeTaHOBLIE
yIJIeBOLOPOAL HAYHHAIT paspymmaTrbca mpumepHo upu 600° ¢ obpa-
30BaHMEM TAaKKe METAHOBHIX YTIJIEBOJAOPOXOB HH3MeET0 MOJEeKYJAp-
HOro Beca w odedinos. Ilpm atom upeobragaomum HaInpaBleHHeM
pacnaja oKas3hHBaeTcd TaKoe, IPE KOTOPOM MEHBIIEA OCKONOK OTHO-
CUTCA K PAJY METAHOBHIX YIIeBOOPOAOB, 60jlee KPYIHEH OCKOJIOK —
K piapy odeduHoB, corjacHo o0HIeMY ypaBHEHHIO:

CnHznys - CmHamt2-+CpHyp.

JeruaporeHusanusi METAHOBHIX YTJIEBOJOPOAOB IpPH BHCOKUX
TeMllepaTypaX IpoTeKaeT TakuM 06pas3oM, YTO BOJOPOJ, OTIIEIJIAETCA
Yy HepBOro ¥ BTOPOr0 YTIEPOFHOIO aToMa HOPMAJBHHIX WM30MepOB.
Jisa M30MeTAaHOBHX YTrIeBOJOPONOB IIpoHecC HPOTeKaeT ClIoJkHee.
M 8 ToM ¥ B gpyroM ciydae fernjporeHm3alus IIpejecTBYeT pac-
oagy, OZHAKO KOJMYeCTBeHHAs JeTHJPOTeHU3anMsA TOABKO HJs mep-
BHIX WICHOB p¥ifa ABJIAeTCA Ipeobiagaiomeil peaknueir ¥ T0 B 0C00HX
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ycroBuAX (KOPOTKOe BpeMs mpeGHBAHUA MApOB YrIAEBOZOPOAAa B Ha-
rperoii 30mHe). M3omepmaamms WmcTO TepMuYecKHM NyTeM H3yUeHa
eme mioxo. Jlerde mpoTexaeT m3oMepm3anuA B KOHTAKTe ¢ HEKOTO-
PHIMA KaTalTu3aTopaMy (XJOoPUCTHA anioOMuUHAN, OKHCH XpoMa u Ap.).
Ilpu TepMudeckoM pacmajfe HOpPMAaJIBHHX MeTAHOBHX YIJIEBOAOPOKOB
o0pa3yooTcad OXeQUHL HOPMAJbHOT'O CTPOCHUA, TJIABHEM o00pa3oM
1-ome¢unrr, 1 To:Ke HepasBeTHICHHEE METAHOBHE MOJEKYJH MeHb-
arero MOJIEKYJIADHOIO Beca. HISOJlHOKp‘dTHO HaﬁJIIOAaJIOCB oﬁpaaoﬂa—
Hue apoMaTHdecrux yriaiesonoponaos B Heb0JAbmuX KoJIn4YecTBax,
BeDOATHO LyTeM mpAMoii naknausanua, oo bB. JI. Moxgasckomy.
IIpm reMmeparypax mopagxa 750° BEIXO[ apOMATHYECKHX YTJIEBOZO-
POROB 3aMETHO B0O3pacTaeT, MO;KeT OhITh 3a ¢9eT KOHAeHCAIHMH UBU-
Huja ¢ odepuHamu (cM. OPH NOJHMETHICHOBHX YIIeBOJOPOAAX).
JdTa peaknusA NpoTeKaeT, UHO-EWIMMOMY, He Uepe3 IpOMeKyTOUHOe
06paaoBaHue Hu3 OJqu)I/IHOB HOJ(MMETUIEHOBRIX YTiaeBoXopogoB C IO-
clIefyIolieil germyporeEn3anneii, oTroMy 9T0, BO-HePBHIX, oJepUHEL
RaloT HeOOABIO BHXOJ apoMATAYECKMX YIJIeBOXOPOAOB, H, BO-BTO-
PEIX, DOTOMY, YTO HOJHMETHJeHOoBEe YIJI6BOZOPOAE LPH 3TOH peax-
nun He obpasywTcs BoBce, CXeMy apoMaTH3auud H300parKaioT
YpaBHeEHEM}

CH CH
—

CHy—CH,—CH,—CH,—CH,—CH, — HC/ SCH+4Hy,
CH GH

TepMmokaTaiu3 MeTaHOBHX yTIEBOJOPOIOB ¢ ANIOMOCHJIUKATAME .
HAUYMHAETCH yiKe IpPH TeMOepsTypax mopagka 250° m gaske HmKe
B caydae (ONBIIUX KOJATECTB KaTanusaTopa. IlepBMYHEIM mpeBparme-
HieM ABJIAETCA M30MepH3alluA I:PH COXpAaHEHUH MOJEKYIAPHOro Beca
B OpocTedINe HW30MepHI.

Tax manpumep, HOpMaJbHEI reaTaH 00pasyeT IPeHMYIIECTBEHHO,
HO He NCKJIKIATEJBHO 2-MeTHJATeKCaH. Y TaybleHue mpoiecca mpuBo-
AT K 00pasoBaHMIO IIPOAYKTOB PAcIafa UCXOJHOH MOJNEKYJEI, TpU-
9eM 00pasyloTea MpaKTHYECKH TOIBKO M30YTIEBOAOPOA. HopMans-
Hiil Hapagun, o9uIeHHkH 0T H30CoeMHCHAN KapOaMumoM, mpu 275°
U IpH OTHOIEHUM YrieBofoposa K Karanmsatopy 1 :3, obpasyer
o 15% OGeHsWHA, COCTOAINIEr0 TOJIBKO M3 M30METAHOBHIX yriaesogopo-
Zl0B U HEKOTOPOrC KoJHYecTBA apoMaTmiecKux. HommgecTso mocies-
HKX pacTeT ¢ TeMOepaTypoil KudeHHA (pakuymu, NOJY4YeHHO! HOCHe
KaTamusa npopyxra. Llepeswn seger ceGs mopo6HWMM sxe oGpasom.
[lpm Gomee BricOKMX TemmeparypaX NOJyYaeTCH CIHOMKHAH CMECh
HOPMAJIBHEIX ¥ H30METAHOBHIX YT/GBOJOPOJOB BTOPUYHOIO NPOHCXO-
#jleanA (IyTeM MoJiuMepusamun oGpa3oBaBMAXcA 0JedHHOB M pac-
maja UX B pasnuuHEIX HaupabBacHunAx). llepesmm, mpencrasimomuit
coboil cMech rIanHEM 0GpPasoM 130METAHOBHIX YIJIEBO0POLOB Mo
CTelleHd pa3BeTBJeHHA, ocTaeTcAd 0e3 M3MEHCHHMH, €CIH YCAOBUA
TepMoKaTantusa ObM HeZOCTATOYHE Juid NOJHOro pacmazga. TaxmM
00pa3oM, BOIpPoC 0 BO3MOKHOCTH 06pa30BaHUA HOPMATLHOTO mapa-
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¢mBa M3 NepesWHEa OyTeM OTHENIeHHA M30TPYHNI He HOATBeD:KAa6TCA
HU3KOTeMOEPATYPHHIME YCIOBHAMH TepMOKaTtaausa. BaxkHo oTme-
TATHh UOJHOE OTCYTCTBHE® NOJHMETHJIEHOBHIX YIVIEBOZODOMIOB IIPH
TepMoKarajgh3e ¢ AJIOMOCHIMKATAMK (M XJODHUCTHIM aJIOMUHUEM).
Bce st Habualofermsa wMeloT 3Ha9eHUMe Ipu o6CyKIeHEIH BoIpoca
0 OPOHCXOMICHMM HOPMANbHOTO DapadpmHa B HedTH.
TepMonHEaMU9eCKHA aHAIM3 NPONECCOB TepPMOKATAINTHIECKOIO
IpeBpalleHuA DapadMHOB NOKA3KHBaeT NPHHOUONANIBEHYI0 HEBO3MOK-
HOCTb TMoJaydeHAA HapTeHOB B 3ThX ycioBmax. Jlexo B ToM, 9TO moO:
Mepe MOBLIMEHWA TeMIIePATYpH Bo3pacTaHHe cBoGOLHON sHeprum

25000 &4, Cut s
Csf\\lt
20000 4
15000 | g
10000 PN H

5000 1 o6
o / C'BHS CHu

~5000
~10000 |

Chod. swepsumna 1 amom yenepoda, xax

200 500 600 700 800 300 1000 1700 1200 1500 0 1570
Temnepamypa , ¥ *

Pne. 7. Uamenenme ¢BOGOAHHIX BHEePTUMH YINIEBOAOPOAOB PasiMYHEIX KJAaCCOB
B 3aBHCHMOETH OT TeMIepaTypHL.

JJIA PasNNYHLIX KJIAccoB YTJeBOLOPOAOB W/IET DA3JUIHKM TEMIIOM.
BricTpee Bcero mBospacraer cBoGoJHAA SHEPIEA MAIA METAHOBEIX
yraesofiopofos — Ha Kakase 100° mOBHIIEEMA TeMmepaType cBo-
GonHas dHeprusA yBeawduBaercA OpubamsmrensHo Ha 2500 xas mHa
Kam/pii atoM yraepoaa. Takoe #e moBhIeHEe TeMOepaTyps IpHBO-
AUT A TeKCaMeTUJIECHOBLIX YTJIeBOJ0POAlOB K BO3PacTaHUK CBOGOM-
Hoi smepruum Ha 2300 ka4, A neATaMeTHIeHOBHX — Ha 2200 ka4
Ha 1 aTom yraepoaa. Eme Mensme sto yBenmdenue mus 0JIe()NHOBHIX
H apOMaTHYeCKHUX yIieBopopofos. [luis mepBux oHo cocraBaser 1000,
a past BTOpRIX- — Beero 800 xax (pme. 7).

Takoe IloBeleHNe OTAEJBHHIX KIAcCOB YTIEBOJ0OPOIOB IPUBOJUT
K TOMY, 9TO IO Mepe Bo3pacTaHUA TeMIepPATYpHl PA3ldyYdA B BeJudu-
Hax cBo0O/HOH DHEPTUN CINIAYKHBAITCH, M, CIE[0BATENbHO, COOTHO-
MeHNs YCTOMINBOCTU UPHOOpeTAoT MHOW XapaKTep, HeMeaM NpH
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HU3KUX Temmeparypax. J[lo Temneparypu B 500°K MeramOBHE yrite-
BOJIOPOJ\H ABIXAITCA HamlOomee ycroiumsmmu. Haummas e ¢ aToi
TOMIIEPATYPH YPOBeHb CBoOOJHON DHepTruH, HADpUMep 3JiiKo3aHAa
CyH,,, B pacwere Ha ofuH aToM yriepofa CTaHOBUTCA paBHHM
COOTBeTCTBYIOINEH Beamdube i OeHsoxa. Hadunas ¢ TemIepaTypH
B 500°K  aiikosan ye He uMeeT IpeMMyI[eCTBA Iepef OeH30I0M
B TepMOJAMHAMAYECKOM OTHOIIEHMM, W BepPOATHOCTH CYMECTBOBAHUA
TOr'0 W JAPYroro coBepIIeHIO0 OJUHAKOBA. [lanbHeiilnee IOBHINEHNE
TeMIepaTypsl jiexaeT Gojee BepOATHEIM Cy@leCTBOBaHWe OeH301a,
Hewkesu - piikoszama. Ilpm remmeparype B 500° K u Brme mepexop
aTOMOB yrijepofa U3 COCTOAHMA CBA3eli, XapaKTepHOTO A 3liKo3aHa,
8 cocToaHMe, cBoiicTBeHHoe OGeH3ony, He BiedeT 3a €000 KaKoro-
au00 U3MeHeHUA YHEPreTHIeCKOro ypOBHA, H, TAKHM 06pasoM, BO3-
HUKAET BO3MOIKHOCTH PABHOBECHS MeKAy HUMH.

OTcyrcTBHE B NIPOAYKTaX INpeBpameHHA IeHTa- W TeKcaHadre-
HOB OOBACHACTCA TeM, 9TO IPH TeMHepaTypax TepMmokaraimaa (400—
500°K) ypoBerb cBofofHON 9HEPrMM HPOCTEAINAX IEKIOMETUTICHOR,
He ToBOpPH yiie o OoJlee CloKHEX TOMOJOTaX, 3HAYUTENIbHO BHIE,
geM I MEeTAHOBHIX YIJIEBOLOPO/IOB, M MepeXol 0T BTOPHX K TIeDPBHM
O0YeHb Maji0 BEPOATEH.

ITpeBpamenne Goxee BEICOKOMOJIEKYJISPHHIX YTJIEBOAOPOAOB, deM
2/iK03aH, B I'OMOJOTH GeH30da U TeM Oojee — B ANKUIUPORBAHHHE
apoMaTHIecKiie YTieBOJOPOAH KOHJEHCHMPOBAHHOU CTPYKTYphL, OymeT
OpoOXoauTh upn 60.7198 HUBKHUX TeMnepaTypaxX BBHUAY TOro, 9TO BeJHU-
4nHA CBOGOHOM DHEPTUM ¢ MOBHIICHNEM MOJEKYIAPHOTO Beca MeTa-
HOBOTO YIIeBOAOPOAA yBeJUYUBAETCH, & AJA apoMaTHIecKHX yrie-
BOOOPOXOB majgaer. B CBA3M C 3TUM paBHOBeCIIe MeXd{ly HUMU HACTY-
OHaeT npy 3HAYUTEJIBHO 60.7186 HU3KIIX TeMIepaTrypax, 94eM O E?ﬁRO—
3aHa # OeH3zouaa.

B npepenax remmepatyp ot 300 u no 1700°K cpoGoguas sHeprus
ITUIIEHA BCeT/(a BHINE, YeM JJIA GeH3oJa B pacueTe Ha ONMH aToM yrie-
pona. CiefoBaTeabHO, B 9HEPreTHTECKOM CMEICIe DARHOBECHE MEKIY
HUMH B STHX OpeflellaX TeMOoepaTypel He mocturaercd. Ilepexom or
MOTAHOBRIX K aPOMaTHYeCKUM YTJeBoJOpofaM He CBA3aH ¢ 00A3aTelb-
HLIM IIPOXOZK/[EHUEM CTafiui OJNleUHOE, a OCYLMIeCTBIAETCH HeIoCpe/-
cTBeHHO. BeposaTko, B cuiy 5TOT0 B NMpONyKTAX peaxlum u He HailmeHm
0JleUHOBEIE YIJIEBOJ0POMIEL.

IKCHePUMEHTANbHEE JAHHKEE IO TePMOKATATUTHYCCKHM npeBpa-
IeHNAM IlepesuHa T'oBOPAT Kak OyaTo OB 0 TOM, 9TO OpPH 9TOM He
HPOMCXONUT OTIIENIeHUs MeTHILHHIX pafUKaloB u olbpasoBaHnA
M@TAHOBRIX YI/IeBOROPOMOB HOPMAIbHOTO cTpoennsa, OUeBmjHO, 9TO
TAKOH BHIBOJ COBEPIIEHHO CIPABEAJMB TONBKO JUIA caydas NpeBpa-
MenuA Yucroro nepesuna. B camom gene, uzomepusanus passersiaen-
HBIX yIJeBOAOPOAOB B HOpMAlbHLIE NPU OTHOCHTEIBHO HHB3KUX TeM-
HepaTypax TepMoKaranu3a MajoBepoATHa. [ oTinelsienuMA ke
MCTUIBHLX PYNI B CACTeMe 0J7KeH HAaXOAHUTLCH M3OHTOYHBIA BOJO-
pojt. Eciu me mponcxogut o6pazopanus u nanpEeitmero npeBpalleHns
apoMaTUYeCKUX YrIeBOAOPOAOB B CHIY HeJOCTHKEHHA 3HepreTHYe-
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CKOT0 DPABHOBECHA MEKAY U30METAHOBHIMH H APOMATHYECKHMH, TO
04€BUAHO, 9TO oTHIenJeHuA MeTUJIbHEIX Tpynn OKHZATh He ]IpKXO-
gurcA, Eeanm O B cHCTeMe HaXOAUIHCH ONHOBPeMEHHO CJIOKHBIO
apoMaTudecKkye uau rUOPUAHEE YIIeBOLOPO/bE, TO B HAIMIHM AMENCH
6Hl MCTOUHMK M30LITOYHOrO BOKOPOLA, M IIpOUECcC OTLIEINIeHHA Me-
TWIBHEX PPYII Iomex Osl cBomM depefoM. B mpopyxrax peaknuu
KOHCTATHPOBANUCH ORI Te MU UHHE KOIHIECTBA MeTAHOBLIX YIJIeBOJ0-
POTOB HOPMAaJBHOTO cTpoeHuA. [JoxTBePKIeHIA 3TOMY MOKHO BHETD
B ONBITAX TEPMOKATAIMTHIECKOTO IPeBPAlIEHMA TAKEIBIX MacIAHBIX
¢paxnuii, korga Hadmogaerca o6pa3oBanne MeTaHA M B JIETKUX II0rO-
HaX UMEITCH HOPMAJIbHLIE METAHOBEIE YIJIEBOJOPOMEL.

I‘{TO K6 KacaeTcsA BOZHUKHOBEHUSA METAHOBRIX yI‘JIeBO,[[OpOI[OB nuaio-
GTpOGHI’IH opu TepMOKaTaJIHBe napatbuna, TO 3TO ABJIeHUe JerKo
o0BACHSCTCH U30Mepu3aluedl B Xo[ge peaKIu¥ BO3HUKAWIIUX Yrie-
BOJIOPOAOB HOPMAJBHOTO CTpoeHust. MapecTHo, 9TO HpU PABHOM
qucle YIJAepoJHEIX aTOMOB YIVIEBOAOPOAH HOPMAJIBHOIO CTPOEHMS
obiagalor GOIBMEM 3amacoM cBoGORHOI SHepruu, HeMKeJaH H3oMeTa-
HOBHE.

flcro, uro ofpasylomuecsa B Xo/ie peaKIUi HOPMaJIbHEE YIIeBOA0-
POJEI TOTYAC ’Ke IIeperpynuupoBHBAITCA B M30QOPMbI, CHIKAA TeM
caMeIM ofmuil ypoBeHb CBOGOLHOIl »HePrMH pearupyroieil CHCTeMb
B I[elloM,

§ 12. Pacnpepenenue n30MepOB METAHOBBIX YIISBOIOPOJOB B Heditu

Wayuenme pacmpeneneHuA B HePTAX HOPMAIBHHX H H30MeTaHO-
BEIX YIMEBOZOPOMOB IOKA3HBAET DA MHTePECHEIX 3aKOHOMEDHOCTeH,
CTOAMNX B CBABH ¢ XapakTepoM HedTH. JTH 3aKOHOMEPHOCTH H2y-
9eHHl, KOHEYHO, B pPe3yIbraTe WCCJAENOBAHWA TOIBKO OeH3MHOBLIX
¢pakmumii, HO 00mas HANpPaBIeHHOCTh fABJIEHAf II03BOJIsET PacUpo-
CTPAEUTH DTH 3AKOHOMEPHOCTH M Ha (0Iee BHICOKOKHIHIIME (paKIuu
HoTH.

IIpeskme Bcero OKa3mBaeTcd, YTO B HeTAX, MCHOHTABIIMX IpeBpa-
mMeRNe B CTOPOHY HAKOIUIEHHS MeTaHOBLIX YIVIEBOJOPOJ0B, Pe3Ko
upeoBaalalT HOPMANBHNE YTIEBOAOPOAH HO CPABHEHHIO C CyMMOl
HX W30MepOoB.

B rabu. 11 npmBefeHH HEKOTOpHE JaBHEC, HIICTpRpYyOIAe
3TO IOJOKeHWe, HO HaJo ©MeTh B BUAY He a0coiroTHHe Nudpsl, a Tpo-
IeHTHOe Ccofep:KaHme HOPMAINBHHX YIJIeBOXOPOAOB B CyMMe BeCeX
H30MepOB JaHHOTO yTieBogopofa. [eno B TOM, 9To OIyOJIHKOBAHHLIE
aHAAM3H OTHOCATCA K GeH3MHOBHIM (pakumAM, 0TOOpaHHEM B pas-
ANYAHX TeMIepaTypHHX METepBanaX. BuXofhi GeH3WHOBHIX Qpak-
Uit AnA pasHuX HedTell HeofWHAKOBH, a I0ETOMY IpH IepecdeTe
BEIXOHOB OTAeIBHHX H30MepoB Ha HeTh moJydammch Owr ApyTHe
nudpe, XOTA M B 2TOM ClIydae 3aKOHOMEPHOCTSH Onuta Onl 0UeBMAHA.

B nedrax rayGoxoro mpeBpalligHusA HOPMaJbHhle YTJI€BOZOPOBI
gacto cocrasasanT 50% wu Oomee OT cojep:kaHWs BceX H30MepoB
(ta6x. 12). HaoBopor, mepTn HaTeHOBOro THIA ITOKA3LBAIOT Ipe-
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o0nagaEMe M30YTIEBOJOPOAOB, XOTSA KOMUYeCTBeHHOE COMlep/KaHHUe
HX B mepecdyeTe HA HedTh 3HAUUTENHHO HHKe, YeM B IpeBpalieHHHX
He@Tax. Cogepikanue H30YTJIEBOJOPOLOB B HaTeHOBHIX HedTAX
yacro jgocruraer 75% m pane Goabme. Taxum o6pasomM, Ipespalienue
HepTH, BeAyllee K 00pPA30BAHUI0O PABYKPYIHEHHHX MOJIEKYHd, CO-
sgaeT B OCHOBHOM MOJEKYIH HOPMAJbHOro CTpoeHHA. Bo3MosKHBIN
nyTs 00pasoBaBUA HOPMATBHHIX YTIEBOXOPOLOB M3 M30YrieBOf0opo-
J\OB COCTOMT B OTHIeIIeHMHM OGOKOBEIX' Iemeil, 4TO HaXOQHUTCS B COTJA-
cuu ¢ oOmMuM UPMHIWIOM NOpeBpallledHs, T.e. B pasyKpYOHEHUM
GoubumX MoJEKyJ, HO TpeGyeT ellle sKcIepPUMeHTAIbLHONA NpPOBEPKH.
Hanuyue wzoyraeBogopofoB roBopur, TakuM o0pa3oM, 0 HaYalnbHHKIX
cTafluAX IpeBpalleHnsa He(TH.

Upessn4aiiilo HHTEPECHO pacIpejieleHne H30MEpPOB B HedTAX
pasmoro tuma. B’ mpespameHHmX ueTAX, KaK YiKe YKaa3kBaJoCh,
rpeobIagaoT HOPMAJLHLIE W30Mephl, 3aTeM CJAefyHT U30MepH IIPo-
creiffmeidl cTPYKTYpPH, B KOTOPHRIX MeTIIbHAS TPYNIa 3aHAMAeT MOJ0-
#enme 2. HecKoapKo HUMKe Cofep’KaHHe HW30MEpPOB, 3aMelleHHEIX
b mosoxenun 3. VsoMmepsl, 3aMelleHHEle B IIQJIOKeHnH 2 ¥ 3, Bcerfaa
COCTABJIAIOT INIABHYI0 Maccy, TOLJAa KaKk HA LHpoYne M30MEpHl IpHX0-
JATCS  yiKke He3HAYMTENBHAH Jload o0Uere cofep/KaHdUSg JaHHOTO
yraerogopoja. B ta6m. 11 atu oTHOmMEHNA 0COGEHHO XOPOINO BaMETHHI
JAIA W30MePOB OKTAaHA JId TyidMasuHcKo# HedTwm. JIBysaMelleHHBIe
130MepH He MMeT 00JIBHOIOr0 PacIpoCTpPaHeHHA M, CYAA IO omyOau-
KOBAHHLIM NaHHBIM, OpPeobIafanT us0Mephl, IMeIlne CHMMETPHIHOS
crpoenne. Tak, mampumep, comeprranue 2,3-TuMeTUI0yTAHOB, HMEIO-
DX YeTBePTUYHHI 3aMeHIeHHHH YrIepoJHEHl aToM, IIOYTH BO BCEX
BedTAX HUIKe, YeM cofeprRaHue 2,3-3aMelleHHEIX.

Watepecwo, 910 B HedTH, DO-BUANMOMY, BOBce He COflEPrKaTcH
NIM COJeP/KATCA B 0YeHD MAJBHX KOIVYEeCTBAX TaKuWe W30Mepsl MeTa-
HOBEIX YIJIeBOAOPOAOB, B KOTOPHX O0KOBas lelb JJIHHHee MeTHIA.
Tax, mampuMmep, B kapadyxypckoil He@TH cpefil OKTaHOB HaHueH
3-aTmireKcaH, HO erc CofepKaHHe He INpeBHIAeT 5% 0T CyMME
BCeX oKTaHOB. T'akde ke OTHOIIGHNS H3BeCTHH AaA Hedrn u3 IloHKa,
rle CofepsKaHMe 3TUATeKCaHa He NOpeBHmaer 2,5%, m mnsg HedTm
u3 Bocrounoro Texaca, rme omo oxoso 1%. Eme mmke comeprkanue
TpeX- U YeThipeX3aMelleHHHIX M30MEPOB, XOTA GH W ¢ MeTHIbHEIMH
samecrnrensaMu. B Goxbmumcree medreil 1ono0HEe M30MepH Haske
BOBce He o0Hapy/KeHH. JTH HaOIOfeHNA UMeIOT 3Ha4eHNe B 0COOEH-
HocTd upu 00Cy/KAEHMH CTPYKTYPHI 1|ePe3HHOB, UMeIOIUX, IO Beel
BePOATHOCTH, ropasgo Oollee HpPOCTYIO CTPYKTYPY, 9eM 3TO MOMKHO
OauTo TMpepIIoIaraTh Ha OCHOBAHMY PE3KOTO pasiudms MKy Iapa-
guHAMU HODMATBHOIO CTPOEHHA H LEPe3UHAMH.

Hedtu nadrenoBoil npupopsl cogepkaT MeTaHOBLE YTIeBOMOPOJILL,
IJIaBHEIM 00pa3oM, H30CTPOEHNS, KaK HAanpuMep, HedTh H3 Oxabm
(raba. 13), ilupEoBCcKas m ap.

B vactrOCTH, B Gemammue JKUPHOBCKOW HeTH Cpefiyl U30YIJIeBOJO-
POROB fABHO mpeo0aafaloT Takme, B KOTODHIX MMeeTCs JBA 32aMeCTH-
Teld, YTO0 He XapaKTepHO AnA MeTaHOBHIX HedTeld, rae mocie HOP-
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Tabauya 13

I'pynnoroii cocras GemamHoB mHedreit Ixabm, Kmproncroii
" Hedrannie Kamun, pec. %

- e nle
Vraesogopoas dxabm }Kg}: : ,? B HH(EKE:;
ApomatdyecKue . . . . . . . . . . 7,3 3,0 2,5
HadreHoBsle (nATH- U MIECTHYNCHHAEIE) 62,3 54,0 34,1
HopManbHee mMeTanoBee . . . . . . 7,2 cllest 7,0
Wsomeramosete . . . . . . . . . . . 23,2 35,7 43,0

MaJIbHLIX YIJ€BOJI0OPOIOB IPeobaalaloT oJHO3aMeIeHHbIe. B supHoB-
CKOil HeTH He OKA3al0Ch TaK/ke TPOCTEHMHX HapTeHOB, HAIPUMep
IUKJIONEHTaHA M NUKJIoTekcaHa. B Hedrn ns Mecroporuenus Hedrs-
Hoe Hamaw B GeH3WHOBOW YACTH M30METAHOBHIX YITEBONOPOIOB
C OTHMM TPeTHYHEIM YIJIeDOAHBIM aTOMOM HAaHACHO HeCKOIBKO MEHDBIIE
LIOJTOBMHEL BCeX METAHOBLIX YIIIeBONOPOZOR, 3aTeM CJIe{yVIOT YIIeBOLO0-
POABL C ABYMA 3aMECTUTECJIAMI W COBCEM MaJo C TpeMH.,

Taxum o6pasoM, B HedTaX Ha9aIBHLIX CTajuil mpeBpalleHuA mpe-
06i1ajatoT ele HeIOCTATOYHO pasyKpPYIHEHHEE MOJEKYJIH, COAepria-
HHe jKe HpocTeiuX (GopM HaPTeHOB W HOPMAIbLHHIX MeTAaHOBLIX
YTIIeBOLOPOXOB COBCOM He3HAYUTEJLHO. JTO LO3BOJAET AyMaTb, 9TO
Gomee mpOCTEHE YTIEBOAOPOLE HPOHCXOAAT M3 Gojee CIOIKHEIX,
Kak B paAAy HaTeHOB, TaK U B MeTaHOBOM. o

Tabn. 14 moxaswBaeT, 49TO A THOHIHHEX METAHOBHX HedTeil
(1, 2, 3, 4) xapanTepHO TpeoBiajaHme MeTaHOBHIX YIIeBOZOPOIOR
B BEICIIAX GpakuuAx Hedreil, 1ua nedprell HapTeHOBEX u HapTeHOBO-
apoMaTtudecknx (4 u 5), HaoG0pOT, POIb METAHOBHIX YIJIEBOOOPOIOB
cHMKaeTcs o Hyasa. Hagrenosrie B 06meM He MoKa3sBa0T 60IbIIOTO
pasHooOpasud B comepaanni. C TOUKN 3pPeHHS IpeBpPALICHAA HedTH
9TH JAaHHDLIE ABJHAITCH HEIVIOXOH HILIICTpanueil BO3MOKHOCTH MO-
ABIEHHA METAHOBHX YIMeBOAOPOAOB B pe3yibTaTe yIIPOIEHHA
CocTaBa IUKIUYECKUX YIJIeBOJOPOMOB.

Tabauya 14

I'pynmosoeif cocTa® MacIAHBIX JUCTHANATOR H3 HedTeil
(copepskanue yIIeBOZOPOAOB B Bec. %)

Ipenensr Ilapadu- | Hadreno- | Apomaru-

MecTonaxosxaenne ngeém;{, ngnge Eme fl’ecmm
1. HencunnBamua . . . 350—500 30 50 20
2. Ornaxoma . . . . . 330—500 20 50 30
3. Bocrogunmit Texac 350—500 20 53 25
4. Mupamgo . . . . . .| 350—500 0 55 45
5. KRanndopuma . . . .| 350—500 0 60 40
6. Mauwramr . . . . . .| 850—500 25 45 30

47



O6bsacHeHne YKa3aHHHX BHIIe 3aKOHOMepHOCTeH ciaefyeT HMCKaTh
B TepMofAMHAMHIECKAX CBOHCTBAX YTIJIEBOJOPOXOB  DPA3IMIHOTO
CTPOeHHA.

B TaGx. 15 npuBefeEN JaHHKE OO BeJNINHAM TeMIEpaTyphl KUIe-
Hoa u cBOOogHON 3Heprum 0o6Gpa3oBaHUMA M3 3IeMEHTOB BOCeMHAI-
MaTy M30MepoB OKTaHA mpm Temmeparypax 298,16, 400 u 500°K,
JeKaUMX B TipefelaX TeMOepaTyph, HalOumofaeMoil niA HePTAHHX
MEeCTOPOKIEHHI. ’

Tabauya 15
CBobojiHble 3HEprHA A30MEPOR OKTAHA OPH PA3HLIX TEMIEPATYpPaX, XKan/morb
TeMoepary-
HaumeroBaHnue pa xkuuenns,| 298,16°K | 400°K | 500° K
OC .

H-OKTaH . . . « « & . « « . . 125,7 3950 22700 42020
2-MerujrenTaH . . . . . . . . 117,2 3060 22140 41580
3-MeTnnreoTall . . . . . . . . 119,0 3290 22210 41500
4-MeTunreoral . . . . . . . . 113,0 4000 23120 42620
3-9Tmnrekcas . . . . . . . . 113,6 3950 22940 42390
2.2-luMernarexkcad . . . . . . 106,8 2560 22180 42200
2.3-lumeTanrekcad . . . . . . 115,8 4230 23510 43160
2,4-IuMeTHIreRcal . . . . . . 109,8 2800 22050 41720
2.5-JlumeTuarercasd . . . . . . 109,2 2500 21920 41750
3,3-IluMeTnarexcan . . . . . . 112,0 3170 22630 42500
3,4-lnMeTunreKcal . . . . . . 117,9 4140 23430 43080
2-MeTHn-3-0TUNNEHTAH . . . . 114,0 5080 24470 44240
3-Metnn-3-aTunmenTaH . . . . 118,2 4760 24320 44300
2,2,3-TpuMeTniinenTad . . . . 109,8 4090 23820 43980
2,2,4-TpuMeTniInentads . . . . 99,3 3270 23070 43280
2,3,3-TpuMerusmenran . . . . 113,6 4520 24090 44039
2,3,4-TpuMerninentan .. 113,0 4520 24160 44240
2,2.3,3- TeTpaMemJIGyTaH ... 106,5 5270 26000 46970

Cyza mo temmepaType KHIOGHUSA, HAUMEHBIICH yIPYroCThI0 HapoOB
olulafiaeT maoMep HopMmajdbHOro crpoeHua. OdeBmjHO, YTO B ONHHUX
U TeX ke YCIOBHAX OH MeHee CKJIOHEH IepeXofuTh B mapoolpasHoe
COCTOAHEE, He)KeJH [PYTEe M30Mepsl, 1 KOHIGHTPUDYETCA B KUAKOI
gacTE cucteMsl. HauGonbmeit ynpyrocrsio mapos obaamaer 2,2,4-tpu-
MeTHAOEHTAaH., Pasnudua B TemMmepaType KMIOEHHS MEKIY 3THMU
u3oMepaMu JoctmraoT 26,4°, 910 MoMKeT 0TpasUTHCHA HA PABHOBECHH
3a cYeT YacTHYHOr0 yXofa Haum0olee INETKOKMIANIEr0 M3oMepa
B napoByK ¢asy.

OpHaxo Oonbmoe 3HaYeHHe KMEIOT JaHHEE IO BeJMIAHAM CBOOOM-
Ho#l BHepPIMEM M MX HU3MeHeHHMIH ¢ TeMuepaTtypoil.- Ilo cpaBHenumo
C HOPMAaJLHKHM OKTaHOM H30MEPH [IPU CTAHZAPTHOM TeMmepaType
B 298,16°K ofnagawTr Kak 60IbMuMY, TAK M MeHBIIMMHA BeJIHIAHAMM
013060;1&0}1 sueprum. Cpefn oAHO3aMelIeHHHX H30MEPOB HUKe HOP-
MAJILHOTO OKTaHA HAXOMATCA MeTHILHEIC 3aMENICHHHIE B II0J0/KeHUH
2 u 3; OGoabweil cBoGomHO# oHeprmeit o6mamaer 4-mermirenran;
3-3TArenTaH paBHOUEHEH HOPMAJbLHOMY OKTAHY.
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Cpen: BoCEMHU JIByX3aMeNeHHHX HM30MEPOB HauMeHbmeH cBoOON-
HoHl 3Heprmeil ol6aamaerT 2,5-guMeTmiIreKcaH; CJeIOM 3a HUM HJET
2,4-nmMernirekcan, 3aTeM 34eCHE jKe CTOMT 2,2-TUMETHIreKcaH, 3a
HUMH YT M30MEPHl, 3aMeIleHHEe B moxoxeHuu 2,4 n 3,3. Boxbmeit
BeJIMIUHOM cBoGogHO# sHeprum obmamarmT uszoMmepw 3,4 u 2,3. Uso-
MEepHI, coAep:;Kaniue B CBOEM CoOcCTaBe 3TUJIBHLIM paAMKaJX, pacnmoJia-
ralorci Ha mKale cBoGojHOIl sHeprum emie BHIIE: 2-MeTUI-3-5THI-
neHTaH oGaamaer cBobomHoll sieprueit, Gonpmeit Ha 1070 kax, a 3-me-
THI-3-9THiIneHTaE — Gonbmeidl ma 810 ka4, 9eM HopMaJbHHIHA OKTaH.

Cpeiu TpexsaMeNIeHHBIX H30MePOB TOABKO 2,2,4~TpUMeTHUINEHTAH
CTOMT HECKOJIBbKO HUKe OKTaHAa, BCe jKe OCTAJAbHEIe PAacloJorKeHH
3HAUATENBHO BHEINE; pasHANA a4 wusoMepa 2,2,3,3-TeTpaMeTHi-
O6yrana pgocturaer 1320 kaa.

C MHOBHIIEHHEM TeMOEpPATYPH BeIWIAHH CcBOOOXHOW sHEPrUM
A8 BCeX HM30MEPOB CTpeMuTenbHO Bodpactralor — nepsue 100° gator
mpupocT cBoGOXHON dHEpPrMm B OATL pas,- HocAenyolue — Ipu-
mepro BaBoe. OnHAKO 3TOT pPOCT HE WAeT PABHOMEDHO IJIA BceX
usomepoB. Te M3 MOHO3aMENEHHRIX, KOTOPhIe CTOAIM HMMKE HOPMalb-
HOro OKTaHa, Kak Ol JOTOHAIOT €ro, a HAXOQUBIINECA BHINE OKTAaHA
mo Beamumne cBoGogmoll smeprum mpm 20°C yxomar ot mero. Ecuanm
JJA STHATEKCAaHA M OKTAHA BeIMIUHH CcBoOoAHOil SHeprHu OIIU
paBHEH APYT Apyry, to yxe npu 400°K passocts coctaBunser 240 kaa,
a mpu 500°K — 370 xas4 B monbsy sTmATEKcaHA. 2-MeTHATENTaH
OCTAaeTCA HEKEe HOPMAnbHOTO OKTAHA HA BCEM TEMIEDATypPHOM MHTEp-
Baie or 298,16 go 500°K, B To Bpema Kak Aas 4-meruiarenrana
pasHoCcTh yBeamdumBaerca oT 950 mo 600 xaax.

AHaTOTHYELE 3aKOHOMEPHOCTH MOKHO OTMETHThL M [IIA AByX3aMe-
MEeHHNX METUJLHWX W METHI3TMIbHHX H30MEPOB, ¢ TOM pasHUIEH,
aro 3,3-gumermarexcan npu H500°K  mpermcun smavenms cBoGoxmoit
SHEPrHM JJIA OKTaHA.

Tpexsamentennnie U30MePH O BEIWYMHE CBOOOXHON HHEPTUm BCe
6e3 MCKIIO9eHNsA CTOAT 3HAYATENHHO BHIME OKTAHA HA BCEM WHTED-
BaJe TeMIepaTyphl.

Hopmanbueii oxtan samuMaeT ma SHepPreTWIecKoH mIKalle cper-
Hee mojloeRme B paAny maocoeamuennii. Cemp m3 BERX mMenT cBOOOJ-
mylo apepruo npu 298°K u mumxe, a gecars Bume. Ilpr noBumennn
Temueparypu fo 400°K Tonbko 2,2,4-TpmMeTnameHTaH CTaHOBUTCH
Bume OKTaHa, a npu 9500°K nwmxke okrama ocraloTca TOabKO 9eThIpe
m30Meépa — [BAa JAByX3aMeN[EHHHX M [Ba OJHO3aMeNmeHHHX. Ode-
BUJ(HO, 9TO IPH 3TOM CYMECTBEHHO MEHAIOTCA M COOTHOIEHHWA yCTOii-
9HBOCTH.

B unpemene temmeparyp, maumGosmee TmnmYHEIX s HedTAHEIX
MECTODOMKAEHNIT, HOPDMANIBHEH OKTAH MOKET M30MEDPHU30BAThCA TOJBKO
B 2- u 3-mernarentans u B 2,4~ u 2,5-qumetunarentass. Bee ocTann-
HEI® M30MEDHI CaMu CKIOHHH K IIepexXoAy B COCTOSHME HOPMAIBHOTO
oktana. Ecam mmerb B Buy, 9T0 IPH PACKPHTMM 3aMEIIeHHKX HadTa-
HOBHIX IHMKJI0B IPeMMyHiecTBEHHO 00pa3ylOTCA M30METAaHOBHE yrie-
BOZXOPOAHL, TO CTAHET HOHATHLIM, YTO OKTAH HE MO’KeT GHITh HepBAIHEIM
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cpepn maomepor. HaoGopoT, HepBHYHHMA ABJATCA JBA H3 YETH-
pexX MOHO3aMeIeHHHX, MeCTh ¥3 BOCHMH JByX3aMENEHRHX H YETHE
H3 TpeX3aMeINeHHhIX.

OugeBuHO, YTO MaJONpeBpalleHHHE HafTeHOBEIE HeQTH N OIIKHEI
CoflepsKaTh B CBOEM COCTaBe IOBHIICHHHE KOJIHMIECTBA HM30MEPRBIX
YrIeBOXOPOAOB M CPeW HUX, IPenMyIeCTBEHHO, MOHO3aMeNIeHHLIE
B nonoxenun 2 n 3. JIByX3aMeIMEHHHX TOMKHO OHTH OTHOCHTENBHO
MeHbIIe, W K3 HHAX AOMHH DpeodiafaTh M30MEPH CHMMETPHYHOTQ
crpoeaus, Haupmmep 2,5. OrcyrcTBue B HepTax m3omepa 2,2 mau
MeHbIICE er0 COAEPH{aHHe IO CPABHEHHIO ¢ H30MEPOM 2,3 MOXKHO
OO'BACHUTE TOJABKO CPABHHTEIBHO MaJOll yCTOHIHBOCTBIO €ro M CKIOH-
HOCTBI0 K OTIIENNEHNI0 MeTIILHOW rpyunsl B Buje MeraHa. OueHs
Maloe CoAepIKaHne H30MepOoB ¢ Lellbl0 AJMHHEE MEeTHIa XOPOMO
o0bAcHAETCA IOBHINEHHEIMI 3HAYCHHAMH CBOGONHOH SHEprum Hake
AN TaKoro m3oMepa, Kak aTmiarexcad. OH JerKo MOKeT Ieperpyn-
IUPOBaThCA B TaKMe U3OMEDH, Kak 2,2-2,4-3,3-1uMeTnar eKCaHb
HAN Jaxie B HOPMadbHHE okTaH. C IOBHIIeHHEM TeMmepaTypH 3Ta
TeHAeHIUA eme Goxbme yriayOisiercs.

Ecim of6paTtnTh BHHMaHme, YTO IOYTH BCE TpeX- M IeTHIpexsame-
IEHHLIE W30MEPH CTOAT 3HAYMTEIbHO BEIIE HOPMAJIBHOIO OKTaHA,
OJHO- W JBYXMETHJLHHX 3aMellleHHHX, TO CTaHeT UIOHATHHM Majloe
cOieP/KaHne IePBHX B TPHPONHHX HedTAX.

IIpoucxosmerne M30MEPoB oKTanma B HeTAX MoKer OWTH pas-
anaanM. HopMambHEIE OKTAaH MOeT MOay9aThCA MW B PeE3ylbTarTe
OTIIEIUIEHNA MeTHIAbHON FPyINL OT ONHO3aMENIEHHHX HOHAHOB MM
UyTeM H30MEPH3alui Opu MOBLINEHHON TeMiepaType m3 4-MeTHiTen-
tana. Ilepsnii myrs npegmoysuTenbHee BTOPOTO, TAK KaK CBA3aH
¢ GonbmuM CHMI}EAMEM CBOOOAMON »HEPTHM.

Benny toro, 9ro B HedTAERX PpaKIUAX ByX3aMEINeHHKHIX MeTa-
HOBHIX YIJIEBOJOPO/[0B O0OHYHO 3HAIMTEJIbHO MEHbINE, IeM OjlHO3aMe-
MeHHHX, TO NOCIENHAe BPAN JU HMEOT CBOMM HaJaJloM IIepBHE,
BO BCAKOM Ciyd9ae B Gojblieil 9acTi OHM BO3HMKJIM WHEIMM IyTSME.
Cropee Bcero Hadalio X CJHEIYyeT MCKATh B Lpoleccax OTIENIeHHs
H30MEPHEIX Ienell 0T CJIOMHHX TUOPHAHKEIX YTiEBOLOPOLOB.

B oTHomemwm TpexsaMemeHHEX Takke 0oiee BePOATHEIM
ABISIETCA BO3HAKHOBEHME WX NPM PACIICINIeRHH Ha@TeHOBHX KOJEI]
WAy OTIIETJIEHNE H30MepHHX Henel. Haxk Mu yBuiyM HusKe, METAHOBEIS
Henn B Ha@TEHOBHIX WIH apOMaTHYECKYX sAnpax He MOryT OHTE 0co-
OCHHO NIMHHKEIMH WIHM DPa3BeTBJAEHHHMHU. B cmiy storo B GemsmHax
HedTedl u B Gosiee TiKenHX PpakUuAX TaKk pefKu Moilu3aMelleHHEe
METAHOBHIE VIIEBOJ0POIAL.

§ 13. ITapadun

Yucruit mapagun opegcrasaser cofoit Gerylo, 6omee uam MeHee
DPOCBEIMBAIOIIY0 MacCy KDPHUCTANIHNIECKOTO CJOKEHHS C MATOBEIM
n3moMoM. Cripele DapaduBH HMEIT KEITHA Hiam 6ypoBaTO-KenThil
LOBeT H COLeprkaT elle HEKOTOPOe KOJWYecTBO MacelX, HEe BIOJHE yHa-
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JMeHHHX PA3ANYHEIMH TeXHojormieckmMmm omnepanuamu. Hccrepoma-
gHe OYMOIeEHOro NapadmEa DOKA3HBaeT, 4UTO Takme ¢QuamdecKne
KOHCTAHTH, KaK YJAeJIbHEIA BeC, II0KA3aTeJh IPEJIOMIEHUA, MOJEKY-
AADPHLIA Bec KoJe(IITCA B JOBOJBHO IMAPOKAX npenenax.“TeM[[epa:
Typa IJaBjieHuA TakKe He OTINIAeTcA Pe3KOCThIO, CBOHCTBEHHOM
WHINBUAANBHRIM BemecTBaM. llapadmu npeacraBiaser coloil cMech
TBEPALX YINIEBOTOPOJOB METAHOBOTO PAfa, HPEenMyIIECTBEHHO HOP-
MalbHOrO CTPOGHMSA ¢ NPUMEChi0 M30METAHOBEIX YIJAEBOAOPOJOB,
a TakyKe TaK Ha3HBAGMHX NHKIWIECKHX Napa@WHOB, CogeprxalluX
B AJAMHHON IIeOH METAaHOBOTO TUIA apoMaTWiecKue iy Ha(TeHOBHE
aapa. Uaydenue sTHX IMuKIMIECKHX apadHHOB TOJIBKO HAYAHACTCH,
XOTA CyN(ECTBOBaHNe WX IPENIOIarajoch yKe TaBHO. JJTeMEeHTapHbLX
cocTaB YMCTHX MapaduroB goasken coorsercTsoBars opmyne CoH oy s,
HO B J@TEpaType OTMEYeHO MHOI'0 CIydaeB, KOT,Ja cOcTaB mapaduua
DOKA3KBAI HECKOJIbKO MEHbIee cojepiKanme BOXOPOAa LIPH OTCYT-
¢TBUW JBOMHEIX cBfizell B MoJeKyie, oOHApPy:KuBaeMOH WONHLIMH
JyucJaMu, OTHOMEHWEM K CEPHOW KUCIOTe H TOMY HOXOOHHME peak-
L(HAMA.

Boepssie napadua Ob1 BHENAER U3 6yPOyTroabHOil ¢cMOEl, u o0pa-
B0BaHME €ro CBA3HBAIOCh C paspylIeHHeM BOCKOBHX coefuHeHud
Gyporo yrif, a Takxe IePETOHKOH y#e TOTOBHX BEICOKOMOJEKYIIsAP-
HBEIX yIIEBOJLOPOIOB, cofiepxamuxcd B 6ypoMm yriae, Topde m gpyrax
MalZolpeBpalieHHEX TpPeNCTABATENNAX YIriell TIyMycoBoro Xapak-
repa. Bypoyroasauie 1 ropdsnne napagmEE COCTOAT MCKIIOYUTENLHO
A3 HOPMAJbHBIX YIVIEBOHOPOXOB METAHOBOTO DPAAA.

Haxman uwedth comep:kuT mapaduu, XOTA BO MHOTHX CIydadx
KOJNUY9EeCTBO €ro TaK HEBEIMKO, 9TO YCKOJb3aeT IPu HMCCIAE[OBAHHH.
B pguerannatnmx ¢paxmmsax mapadum o0HAPYEMTH Jerde, W OLUH
H3 cruocobos ompeneieHus napafuaa 3aKI0Yae€TCA B TOM, ITO HABECKY
HepTn ORICTPO TEeperoHAnT w3 KOO, codmpad OUCTMIIAAT; B Koxbe
ocraerca depHuiH o6yraenmustfi OCTaTOK CMOXUCTHIX BemectB. B ju-
CTHILIATE OUPENENCHNEe BENETCH METOMOM OCAKICHHA M3 COEHHalbHO
NOROoOPAHHEIX DPAcTBOPHTENEH, B KOTOPHX mapaduH HEpacTBOPHM.
Bee meropsr onmpemenenns napaduEa He oTIMYATCH GONBMOA TOU-
HOCTLIO, W HOJYYCHHHE DPe3yJbTaThl aHATM3a MMEIOT CPaBHUTEIbHBIR
xapakrep. Onmcanmwifi MeTO HASHBAETCA METOJOM C JEeCTPYKIlHMEN.
OH 0CcHOBaH HA COBEPIICHHO HENPABHJLHOM AONYVIIEHHWM, UTO CMOJH-
cTHE TTpuMecH HedTd Pa3pPyIIAOTCA M0 KOKca, a mapadum ocraerca
HEPA3JI0KeHHEIM. JTOT METON [aeT 3aumKeHmsle (MHOTTA BJBOE)
pesyIbTaTE, W IPH PAa3HHEX OIPENENeHMAX CACAYeT IpeqmoYnTaTh
XOJOQHEIE METONHl BEIfeNenusa Napadpwma w3 nmedrm (ocasaenneM
Pa3HHIMA PACTBOPHUTENAMH M Ip.).

Copepxanne B Hedtu mapaduma xomnebaercs B MHPOKHX Ipefe-
JaX — OT HesHaImTeabHHX BeamunmE fgo 15—20% n pame 6Gomee.
IloaToMy, ¢ TeXHOJOTMIECKON TOYKM BpeHHsA, HePTA MOKHO HEIHTH
Ha pasiInYHHeE KJIAcCH B 3aBHCHMOCTA OT COfepKaHuA HapaduHa.

B taba. 16 npusenenu qagREke 0 cogepsKaguyu Napa@uEa B HEKOTO-
poix medTAX.
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Tabauya 16
Coneprxanne napagmaa B HEROTOPHIX COBETCKAX HedTAx

o R 8 , X
He¢rs, | ‘Ig_ - Hedrs, s 8
MeCTOHAXOK/eHIe =
MecTOHAXO0MKACHME IS S5 KL Sk
Bailuynac . . . . . 0937 | Cmemml | ¥XTa .« v v ¢ o o . 0,866 | 2,
Oxa, Caxagmma . . .| 0,929 0,03 | CypaxanH, napaduun-
O-B ApreMa . . . .| 0,924| 0,62 CTAH + « o « + o o o o 0,868 2,5
Banaxaun, tamenaa | 0,919 0,47 || ['poaunit, caabo mapadm-
Makar . . .. . . .| 0901 06 HHCTAA  + o« o « « « 0835 2,3
Hiy6ap-Kynyk . . .| 0:898; 0,3 ChIBpaHD - « + + « « « .| 0,886 2,5
NabcKasgt . o « « .« . 0,880 0,1 HopmBax . . . . . . . 0,880 2,8
Hoccop . . . . .. 0860] 0,31 | Tyéimasaal . . . « « . 0,852 3.3
T'posuniit, Gecoapadu- Kpacuokamex . . . . . 0,857 | 3,6
CHHACTAM + « o o+ - 0862| 05 CesepoRaMcK . . . . .| 0,84 3.6
Cabyagm . . . . . . 0,870 0,9 YUMUOH . = + o « + o &« 0,874 4.1
Cypaxaun, Macaasaa | 0,879 0,9 Cypaxaru, orGoprEasg . .| 0,853 4,0
Banaxaum . . . . . 0,871 09 WopCy . . . . v« .. 0,923 4,9
Pamanmr . . . . . . 0,864| 1,0 Bemoik . .« . . . . . .| 0,834 69
Hiy6ap-Kypyr . . .| 0,874 14 Ilogasna . . . . . . .. 0,839 3,0
Oxa ... ... .. 0,867 1,1 Manarobex . . . . . . .| 0,846 7,4
Careia . . . . . . . 0,853 1.1 BHX o« . e e e e 0,828 7,5
Kamza . . . . . .« . 0,873 1,4 I'posumit, napadunwcrasa| 0,843 9,0
HmumGait . . . . . . 0,867 1,4 BERX ¢ v e e s e e e e 0,853 | 11,7
Pamanu, Dapadm- Il'opa I'opexaa . . . . .| 0,857 13,0
HHCTAA + « + « » « 0,860 1,5 Oaex-Cyar . . . . .. 0,822 2
Wama . . .. . ... 0,878 1,5
Hoso-Crenaronckas 0863 1,9

Comocrapienne yaelbHKX BecoB HedTu M cojepkamus napaduHa
fACHO HOKAa3hBaeT, 9To cofep)kanme nmapaduHa pacTeT HmapailenbHO
¢ bajfeHueM y/[elbHOro Beca Hedru. ITa 3aBUCHMOCTb, BEDOSTHO,
oKazanace O eme Gojee oTd4erauBoil; ecam OH Ha yAEIbHEIH Bec
medTH Be BIWANQ HEePeMeHHOE COfep:KaHue CMOJIUCTHX RelecTs,
ofmagamomuX BHCOKOH mroTHocThio. PacTsopenue mapaduna B medru
(nmepexoyn TBepmoro mapadmHa B JKMIKOE COCTOSHHE) CBA3aHO0 ¢ 00Jb-
OIMM paclIMpPEeHNeM, H 3TO ABJIAETCA OJ(HOM M3 NPHYMH IaJeHuA YIexb-
Horo Beca medrn. Bropoit npuuuno# ABNsAeTca yBenudenue cogeprka-
HHsS JIerKMX METAHOBHX YTIEBONOPOLOB.

IloaBnenue B HedTH BoO3pacTalODMX KOJIMTECTB NapafmHA CBA-
33HO TAKMKe U ¢ JPYTUMA cBoitcThamu neTH PAIOM 3aKOHOMEDHOCTEH,
M3 HKOTOPBIX MOMKHO OTMETHTE CJIeAyloI[ue.

1. Hedru, coneprramue muoro rapaduaa, cogepsaT TaKKe MHOTO
aerkux ¢paruuit go 150°. Hadremonvue nedrn, npaxtadecku me co-
pepkamume napafuma, cogepxar B cpegHem oT 3 mo 8% ¢paximuii
no 150°, B T0 ke Bpemsa mapapuumcriie mepru malor 13—22% armx
¢paxunii. Bersurn menapapummcTarx medTell UMEOT YOEAbHEIN Bec
or 0,73 mo 0,76, 9To roBOpPAT O BEICOKOM cOfep:XaHMH HapTEeHOBHX
yIIeBO40POROE, OEH3MHH M3 HapapuHACTHX HepTed HMEOT yHenb-
mui sec or 0,71 mo 0,73.
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2. Bemammosnie ¢pakumnm napadurmcTHx medreit copepimaT n0-
BOJIPHO MHOLO IIPOCTeHIIMX apoMaTWIeCKHX YTIeBOOPO/0B, MHOTAA
mo 6—8%, Torna Kak B HafTEHOBHIX He()TAX Ccofep/KaHue nX PeJKo
npesrrmaer 2—3%.

3. Mapadunucteie HedTH OGHKHOBEHHO COJEPHAT MAJO rerepo-
FeBHBLIX COefuHEHH#A (a30THCTHIX H KHCJOPOJHEX), B YacTHOCTH,
B HUWX ropasjgo HIDKe cOfepkaHWe HapTeHOBRIX KHMCJOT.

4. Tlapapumncteie EHeTH MMEKT ropasf0 MEHBIIYI0 OOTAYECKYIH0
AKTHBHOCTH, 110 CDaBHeHEWMIO ¢ HapTeHOBRMHA BedraAMA.

Bee aTH 0COOEHHOCTH TOBOPAT O TOM, 9TO METAHOBLIE He(Tu Ipef-
CTaBAAIOT CO0OH IPOJYKT, HPOM3BONHEI OT BapTeHOBHX HepTeIl,
A 4TO OCHOBHOI TpollecC TPeBpalleHusA COCTOAT B pasyKpyIHeRHH
MOJIeKYJ, TIOTepe X PajUKaloB, B PACKPHTHA HHUKIOB HaQTCHOBHIX
YIIEBOJOPOAOE M B DPaspylIeHWA HEYCTONIUBEHIX IeTEPOTEHBHX CO-
equuernit. { sToMy MOKRO elme no6aBnTh, 94TO IPOCTEHIMHE madTenH,
Bpofe NUKIOreKcaHa ¥ IUKJIONEHTAHA, XapaKTePHH MIAaBHBIM obpa-
30M naA mapapmHOBHX HedTeil.

Coctosume NHapapusa B HeTa ompepgeiaseTca HOpexae BCEro
remneparypoii. [lapadmu pacTBOpAercA B gedTH HEOrpaHEHIeHHO
TONBKO TpU TOBHIIEHHWX TemmepaTypax, mopagka 40°. Ilpu Gomnee
HUBKMX TemOepaTypax mapaduu n3 HeTH BHIfeJNseTCA B BHJE MUKPO-
kpuctamros. Tak Kaxk Temuepatypa HeQTH B Hefpax o0EgHO ONM3Ka
pwru Bume 40°, MOKHO JyMaTh, 9T0 B HeipaX EeTh mMeeT XapaKTep
OJHOPONHOTO PpacTBOpa.

JlaBEO 3aMedeno, 4YT0 W3 CHpoil Heprm mHapaduH BHCNAETCH
B TOHKOKDHCTAIUINIGCKOM COCTOSHHH, 4TO 3aCTABUIO HEKOTOPHX
aBTOPOB TOBOPUTH 06 amopdHOM Hapadume, B HPOTHBOIOJIOKHOCTR
KPUCTAIIMIECKOMY, KOTODHIA BEIenAeTcH M3 HePTARBIX NUCTHIIAA-
ToB. B ¢BA3HM ¢ aTuM OLIIa BEABHAYTA THIOOTE3a O TOM, IT0 4 B HedTa,
A B AUCTAIIATAX NapauH UMEET OfHYy M Ty ’Ke OPmpoAy, HO M3 -
CTIILIATOB OH BHIedAeTcd B Bujae OGojee KPYOHHX KPUCTAJIOB
HOTOMY, 4YTO B J[NCTHINATAX OTCYTCTBYIOT CMOJMCTEIC BeIIECTBA,
OpensTcTByoMue KpucTaidnusannu. Eciam us medTn npeiBapuTeabHO
yILAIHTh CMOJMCTHIE BEIeCTBA [eiicTBHeM CePHOH KUCIOTH RIA afcop-
GemtoB, mapapuH Kpucrammmayerca ropasgo jerde. Ilpepmoma-
raercs, 4To meperomka gedTn pa3pymIaeT CMOJIUCTHE BelIeCTBA HJIH
OepeBOANT HX B JAPYroe COCTOSAHuE, BCJENCTBEE Yero mciezaer npu-
uMma 3aTpPyAHeHHON KpmeTainusauumu napaduma. [[pyroii npuimmoR
06pa30BaHNA MEIKAX KPHCTAIIOB, NPENATCTBYIOMUX UX BEIEICHHIO
$UABTPOBaHMEM, ABAAETCA TpUMech K napaduny HepesmHOB, CIocob-
HEIX yIep:KuBaTh Macaa, 4T0, OpH cKIOHHOCTH Hepesuna 06pasoBLBaTh
TOALKO OYeHb MeJKue KPHCTAJIsl, Hen30exHO 3aTPyAHAET KpHCTal-
NH3AIAI. ol

[Ipn megmemoM miam GHICTPOM OXJQMKAOHHM HeQTH MIM Ma3yTa
TeMIIepaTypa 3acTHBAHMA MOKET OKa3aThef PasMMIHOHM, TaK Kak OHA
onpenensercss KOIMIECTBOM 4 BeJIMIMHOW KPUCTAJIOB. Tax kak
Opr TPOJOIIKATENHLHOM CTOAHMH HedTh MoieT BLJICIUTh YacTh
gapauHa 9acTHIHO B KPUCTALIMIECKOM COCTOAHMY, IONOIHHUTENIBEHEO®
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oXnakmeAHe  cmoco6CTByeT  00pa3oBaHHI0 HOBHIX  KOJHYECTB
KpmCcTaxnmdeckoro mapapuma, M ecam oOXJaskgenne HePTH Beaoch
OrICTPO, 3TOT HapaQuA BHIIEIAETCH B METKOKDPMCTALINIECKOM COCTOA-
ganu. HaobGopor, upu MegieHEOM OXIaKNeHMH BhIgeaseTca 6ouee
RpyHHOKpUCTaJIuIecKnid napapun. Bce aTo cKasnBaeTrca BHa TeM-
neparype sactorBamusl meprtu. Ilosromy npm ompemenenum Temmepa-
TYPH 34CTHBAHUA PEKOMEHAyeTcHd IpeABapHTeJbHAA TepPMRIecKad
o6paborka medTn wam MasyToB, T. . HarpeBagme no 50° ¢ Henbiwo
HepeBecTH B PacTBOP Bech DapauH M 3aTeM OXIa)K/(€HHe B CTAHZApPT-
HHIX YCIOBHAX.

WNugusugyansanie KoMOOHEHTH mapaduHa MIaBATCA TEM BEIIIE,
oM Goabme uxX ModeRyAApHuM Bec. CaMuil EusKomIaBKul napadum —
TeKCaJlPKaH HOPMAJbHOTO cTpoeHms miaasutca npu 18°, remramexan
npr 22° u T. ). g0 HanGoaee BEcokol Temmeparypu 137,8°, orBewaro-
mei, corlacHO paciyeTaM, TeMOepaType INIaBJeHHA Hapaduaa ¢ Gec-
KOHEYHO 0OJbIIMM THCIOM YraepomHnX aroMos. Ilpupommmit mapa-
¢un u3 medrn mpepcraBamer coGoil cMech M3 HECKONBKRX YIJIEBOJO-
pojoB U DMO3TOMY HE MMEeT DesKoil TeMmepaTypsl IJIaBICHAA.

I'pogne m I'pom BrBenam ypaBHeHme, MCXOXA W3 YAEIHHOIO Beca
opu 90° (d?) u monexyaspmoro Beca (M):

R = 10%% — (511 + 311 375g ),

OO3BOJAKIIEE CYAUTh 0 YACTOTE TBEPZOTO HCCIEAYyEMOT0 METaHOBOTO
yraesofopoga. @akrop nukawanoctn R paBen Hyaro IS HOPMAlb-
HHX NapaduuoB, AaA n3omapaduuoB okomxo 5 n aus madrenos no 100.

Bananue moloskenns 3saMecTuTeNA BOLOPOJa HA TEMIEPaTypy ILIa-
BIeHNA 09eHbE cuibHo (rabm. 17). '

Tabauya 17
TemnepaTypa niasieRns A30MepOB reKcaKo3aHa
Temnepaty- . | Hokasareasn
Crpoenue pa II.TIili)BJIe- Yaereuui | ppexomie-
Bua, °C Bec HIA ,%0
H-T'ercakozaH . . . « . . . . . . . 57 0,7808 (56%)] 1,4357 (56°)
5-Byrtuagokosan . . . . . . . . .. 20,6 0,8057 1,4503
7-Bymuagokosa . . . « ¢« . . . . . 3,2 0,8040 1,4499
9-Byrtungorozan . « « . . . .. . . 1,3 0,8041 1,4498
11-Bytuajgokosag . . . . . . . . . 0 0,8046 1,4500
11-(3-menTna)-yusiikosam . . . . . . —40 0,8092 1,4513

Takum o6pazoM, Do Mepe mepexBusKenns GOKOBOM LEOH OT KOHIA
MOJEKYJIHl K €€ Cepefuae TeMmeparypa IlaBleHus Oagaer. Passer-
BICHHOCTL 3aMEIIeHHOT0 paJuKala TaKKe CHIBHO HOHM/KAeT 3Ty
Besmauny. IlosTomy mpum paBHOM MONeKyJaSApHOM Bece TemmepaTypa
IIABJIEHHA LEPe3uHoB, T. €. U30yIIeBOJOPOAOB HIKE, IeM y HOP-
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ManbaEX maoMepoB. ONHAKO BEHICOKAA CMMMETPHH, BRI3BBAHHAA BBE-
JeEueM B MOJEKyldy HECKOIbKAX DPaguKalloB, MOMKET OYeHb CUIBHO
OOBEICHTh TeMIepaTypy IJIaBieAnsA YIJAeBOLODPONOB. Tax mampumep,
HOPMAJbHKE OKTaE MIABATCA IPHA —56,8°, torga xak 2,2,3,3-rerpa-
meranGyTas mpu --160,69°.

Vnexpasiit Bec napaguEa B TBPOM COCTOAHHM JEKUT B mpegexax
or 0,865 mo 0,940, B pacmiaBIeHHOM COCTOAHHM OT 0,777 mo 0,790.
Moatomy, ecaim mapadmu COBEPIIEHHO ¢BoGojieE OT MAaCIAHUCTHIX
opagMeceil, IPE OCTHBAHME paclIaBa gabaogaeTca CcOKpalleHne
o0beMa, AOXOAAMee B HEKOTOPHX o6pasmax Ko 17%.

U aMenenne yaeabHOTO Beca TBEPAOro napa¢uua ra 1° cocrasuser
or 0,0004 mo 0,0007, maa pacmIaBIeHHOTO OT 0,0006 no 0,0007.
JIna m30yTIeBOROPOMIOB B mupkoit dase maMeHeHuWe YHeJbHOTO Béca
ma 1° mpuMepHO Takoe e, Kak M [IA HOPMAJbHEIX mapaduHEOB, HO
B TBEDAOM COCTOAHAW HECKOIBKO BHIE (B CPEHEM OKOJIO 0,00062).

PactBopaMocTh mapauea B OPraHMIecKUX BelMecTBaX BooOIIe
HeBelImKa, 3a HCKIUEHHeM Cepoyriaepoja, B KOTOPOM PacTBOPAETCH
12 gacreii mapadmea. B merkoM OemsuHe, KUOAMEM 10 75°, pacTtBo-
paercsa 11,7 gacteil. Bo Becex kumcaopoficofepkamuX pacTBOPUTEIAX
pacTBopmMOCTs OKoi0 1% m MempmIe, Wem TacTo IMOALIYHTCA JIA
ormesennsa mapadmmEa oT Gomee pacTBOPHMEIX Macels, COHPOBOMAI0-
mux napaduu. PacrBopamocth B HeTARKMX QpPakiuAX Hafaer ¢ yBe-
JuYeEmEM MOJeKyIapHoro Beca pacrsopmrens. Ilpa 20° 6en3uH
pacreopsier okomo 15,5% mapadmma, xepocuH C yIHeXBHEIM BECOM
orono 0,80 mo 3,5%, m coxsApoBOoe Macao YAEXBHOrO Beca OT 0,88
xo 3,6%. Ua Bcex pacrBopHTeNeidl OPH OXJaKACHEM BRJICIAITCA
KPHCTAJLIN napaguaa PoMOMIECKOH CHCTEMEI.

" DipemeHTapHHIA cocTaB mapafuHa B GoIbMEMHCTBE CAYIaéB MPUBO-
net K ¢opmyae CpHjynys, opHAKO MHOTEM aBTOPaM yAaBajloch
B pesyabTaTe THIATEAbHOM (PaKIHOHMPOBAHHOA KPHCTAILIH3ANMH
NOAy9nTh Hapadue, DIeMEATaPHEA aHAAN3 KOTOPOTO MPHBOAUT K dop-
myae, Gomee Oegmoil BopopopoM. Benminma X B dopmyne CnHopnyiy
OKasKeTcHA MeHbIIe 2, OTKY/a cledyeT, IT0 B Dapaduae MOTYT HAXOTHTBCA
1 HemeTaHOBEIE yTaeBomopofkl. CoBpeMeHHEIE METO[(BI HCCHEIOBAHU,
HpUMeHeHne XpoMaTorpagmm B KoMIekcoo0pasoBaHHMA ¢ MOUCBH-
HOI MO3BOJMIA M0KA3aTh, YTO B CHIPOM NapaduHe HCKOTOPHX HeTed
CopiepKaTCA BemecTBa, 3aKkjaiodajonue HapTeHOBOe U [a’ke apoMaTid-
gecKkoe AHXPO, MpHYeM B HEKOTOPHX CIydadX 3TO COAep/KaHme BOBCE
He TaKk Majo, Kak 9To mpegmoiarasoch pamee. Oco0emE0 MBOTO
OOROGHNX «UMKIMYecKuX» Napa@mHOB HAXOQUTCA B IeTPOIATyMe,
T. e. B 0Cajike, HOJAYICHHOM BHIMOPa;KHBAaHMEM BHICIINX dparnmit
mpapregoBux medrei. Ilo-BEpmmomy, Takue ¢HEHODMAJbHEIE Ilapa-
(uHLD CBONCTBEHHL IPEHMMYIIECTBOHHO MAaJONpPeBpAIeHHEIM nepTAM
HadTEHOBOTO THOA.

K GoabmmmacTBY XUMHYECKWX peareHToB mapadma OTHOCHTCH
maccuBHO. XJOp, BIpodeM, JErKo 3aMemaeT aToMbl BOJAODPONA, o6pa-
ayA pasauimbie Xjaoplapaduenl, cofepsKamime 10 50% xmopa. Ilpn
2TOM II0 Mepe YBenrnIeHusA coflepKaHuA XI0pa TeMueparypa IIaBIesds
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[IpoAyKTa cHepBa MHafiaeT, 3aTeM NoBmmaeTcA. Ilpm comepsanmn
xxopa B 50% Temmepatypa mIaBIeHEA HaXOJUTCA B npegenax 20°.
Xnopmponanmmit mapadue upmmensercs ANA CAHTe3a IPHCALOK,
DOHMKAIMKX TEMIEpPaTypy 3acTHIBAHMA CMAa30YHEIX Macea. Pasjiug-
HEI® OKMCHUTE]H, HANPEMEpP a30THAA KUCJAOTA, OKMCIAIOT Tapadm,
DpuIeM I0JayIaloTCA CMECH Pa3INYHBIX KEPHHX KHCJIOT, CPefu KOTO-
PRIX GhuIN Baiif[eHE U BYXOCHOBHEE. 3HAYNTENbHAA TacTh napaduna
opn 3TOM paspymaerca. Oxuclaenme BoaxyXoM Ipu TeMIepaType
oxono 140° Taxke mpmBogmT X 06paszoBamuio Pa3IWIHNX JKIPHEIX
KHCJIOT, B TOM 9THCJE KMCIOT, TOIECTBEHHKX C KUCIOTAMH pacTu-
TEJABHAIX KUPOB, ITO TO3BONUIO CO3JATH IPOMEIILICHHOCTD CHHTOTHIE-
CKUX FKMPHBIX KucjioT. Hapaay ¢ BRCOKOMOJIeKYIAPHEIMA KHCIOTAMH,
00pa3yloTcA M HNO3IMEe KHCIOTH, OJHAKO B MERBIINX KOJUIECTBAX.
CanmeoM rayGoko NOpolmmegmee oKMCIEHHE napaduEa UPEABORAT K
OKMCJIEHNIO yiKe 06pPasoBaBmMMXCA KUPHHX KHCIOT B OKCHKHCTOTHI,
HE HAXOAAIMEe 0C0GOro WPUMEHEHWs, IO03TOMY BECh IPOLECe
OKHCIEHNA HE CleAyerT NPOBORUTE CIRMKOM ray6oko. B mekoro-
PbIX YCIOBHAX NPOLECC OKHCIEHHA MOKHO HALPABUTH B CTOPOHY
00pasoBaEMA COEPIOB MM JBYXOCHOBHHIX KHCIIOT. O6pasoranne
Upu OKMCIERNM TapaduHa PAgA KEPHEX KUCIOT TOBOPHT O TOM,
40 KUCIOPOA ACHCTBYOT Ha PasiUIHbIE aATOME BOZOPOJia B Ieln napa-
¢uEa, XOTA OCHOBHOE HANIPABIGHNE — 3TO OKHCICHHS TJIaBHHM
00pa3soM BOZOPONHEIX aTOMOB BOIA3H CePEeJIHHE I[CIH.

3HaunTenbAoe pasmooGpasme OPOXYKTOB OKHUCICHHHA METAHOBHX
YINI€BOROPOROB, M B JACTHOCTH MapaduHa, 00BACHAETCA NOCTATOYHO
Xopomo nenHoi Teopneit okucaenns, mpenaoikennoir Baxom B 1897 r.
H  BIOCHENCTBHM DasBATOll HpyramMu wuccienoratexsamn. CoTaacHo
87Ol TEOpHM YIJIEBOZUPOX HPENAS BCEro ofpasyer mepexnmcu wiam
P'IpONIepeKncy, KOTOPH® ABIAKTCA TONBKO NPOMEKYTOTHHIME CO-
CAUHEHHAMH 1 PAasNaraloTcs ¢ 06pa30BAHNEM aiernuos, CIUPTOB,
KETOHOB M KMCJIOT C BREJICHAOM TeILIa (0Koumo 25 kkas Ha MOJIEKYIy).

Cxema aTmX npeppamenmii (cormacmo C. H. IlonoBy) moxkazama
HEUKE:

Yese6000p00
Anslezud ————a  And0ns ———wm CMONS!

epe
Eloflﬂlc‘b <: oo, crpm -

Bmap. cnupm //
Kucroma
HKemon
Orcurucroma

O6pasoBaune cnuproB n KHCIIOT, a TaK/Ke OKCHKHCIOT 00hiACHAET
HOABICHNE CPeNN MPOAYKTOB OKACHEHMH Pa3INTHALIX OPOX3BONHKX
Bpojie COHIX 3QHPOB, acTomumoB, supoxmeaor u 1. m. JeiicTam-
TEIIPHO, BapbRPYA YCAOBUA OKHMCICHHA U3 METaHOBLIX yraeBogopo-
A0B, MOKHO HONYYHTH CONPTH X KCTOHH B Ka9ECTRE IPOMEKYTOYHEIX,
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FIOCTATOYHO YCTONIHBHIX coeﬁnuennﬁ. O6pasoBaHnme 3CTONHAOB TaKMkKe
Ierko oGBACHATH B3aUMONEHCTBHEM [BYX MOJEKYJd OKCHKUCIOT,
npn9eM HaYalAbHEIA DPOAYKT pEaROuH, CoAep:Kalluil CHUPTOBYIO
1 KUCJOTHYI0 TPYIITy, MOKET IIPHBECTH K BEHICOKOMOIEKYNAPHHM CO-
e[UHEeBNAM HeHTpairbRol (GyHKIWM: .

CrHyp s —CHOH—CH,—COOH +
+COOH—CH,—CHOH—CrHyp 1

l
CxHyypy—CH—CH,—COOH

l
0—CO—CH,—CHOH—CyHyp .1+
4 COOH—CH,—CHOH—CnHynys —
~ CnHanyt—CH—CH,—COOH

l
 0—CO—CH,—CH—CpnHynp
I
0—CO—CHOH— CnHyp 1

IIpm Hu3KMX TemmeparypaXx oOKuclennme napadmEa NPOTEKaeT
MEJJIEHHO, 1 B UPHPOMHHX YCJIOBHUAX Napadurmcrad medTh B ecTe-
CTBEHHHIX BHIXOJIaX Ha DOBEpPXHOcTA 00pasyer, B pesyabTaTe HCIape-
HuA JeTyduX d¢pakinil, TBepAble TEMHHE MACCH, 3aKII0JaIOmie
MHOTo mapadumua. B mogxXopgsmiux ycaoBmax sTorT napaduE BMecTe
¢ JPYI'UMH COEAMHEHUAMH MOMKeT YAaCTHYHO OKHUCIATHCA 3a C4Yer
G6arrepuanbHoil mearensHocTH. OAHAKO HH B ONHTAaX ¢ abUOTEHHEIM,
HA ¢ OMOreHHHIM OKUCJIEHHOM HE LOJYYEHO JA0Ka3aTeJbCTB CelleK-
THBHOTO BO3[EHCTBUA OKHCIANTENEH HMEHHO HA BHICOKOMOJECKYJIAp-
EEC DapaduHel OpK HAJAWIMK B CMECH APYTHX KIACCOB OPTraENYecKAX
BENIECTB.

Il cTemenn 9yBCTBUTENBHOCTH K BO3JAGHCTRUIO OKiiw:ssciucll KOM-
NOHEHTH He(TH MOTYT GHTH DaCHOJOKEHEl B TIEAYIOMEM HOPANKE:

CMOJIHCTHE  RemecTBa — HaPTEeHOBO-apoMaTHIecKHe — apoMaTH-
9ecKue — Ha()TeHOBEIE — METAHOBHE YTIEBOIOPOALL.

Cpexm CTPYKTYyDHEIX 3JeMEATOB OPraEWIECKMX COeIuHEHHH Han-
Gonee mojBePKEHE! OKMCIEHMIO TPETUYHHE M YK€ TaCTHIHO OKMCJIEH-
HEI® ATOMHEI yriepoja, cofep:Kaliue CHUPTOBHE, (PeHodLHEEe, Kap6o-
HaabHEe rpynni. Haubomee ycroliuumBriMmp ABIAOTCA 4eTBEPTUYHEIS
ATOMHI YIJIEpOfla, COBEPIIGHHO JIMINEHHKE BOJOPOAHEIX ATOMOB.
Bropnunme atoMur yriepoma, XapaKkTepHEeE XJIA METAHOBHX Ilemeif
1 HaQTEeHOBHIX IIHKJIOB, HE OTAHYAKTCA 0c¢000H CKIOHHOCTBIO K OKHC-
negmio. B oTamume or apomaTmieckmX um Ha(TEHOBHX coefmHEHMI
OOBHIMEMNE MOJIEKYJAAPHOTO Beca B PAAY TapauHOB He IPHBOJUT
K BO3DACTaHHUI0 CKIOHHOCTA K OKHCJICHHUIO.

§ 14. Hepeaun

Hepeaunom maawBalorcs napaduroo6pasHbie TBEDHEE IPOLYKTH,
HMEIOINEe BHICOKME MOJEKyJsApHEe Beca W IpefacTaBifdwimue coboi
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mapapuus naocrpoennsd. OGKIHLIN TexHOMOTMIecKHH Hapadun cogep-
wat ot 20 mo 35 yraepogHWX aTOMOB, M TeMIepaTypa IUIaBJI€HHA €ro
ofrrano me npessmmaer 50—55°. Bcee yruaemomopoa m30CTPOCHRS
MMEIOT TeMIepaTypHl IUIaBIeRAA Gojee HU3KUe, 9eM JJIA HOPMAaJXbHHX
mapaduHOB TOTO K€ MOJEKYJSPHOTO Beca, WO3TOMy TBepAadA KOH-
cucTeHOUA IEePe3HHOB ofecredmBaeTcs TOJNHKO Topa3fo Goiee BHICO-
KUMy MOJERyIApEEME Becamu. Ecam MoJekyJsipEbe Beca HOPMAlb-
gux mapadunos mexat B npegexax ot 300 mo 450, To mnA LmepesmHOB
atn mpegenn nexat or 500 mo 750, 9TO COOTBETCTBYET HPHMEPHO OT
36 mo 55 yraepogHEIX aTOMOB B I[€MM.

Ha puc. 8 mokasano cOOTHOMEHME TeMIepaTyp MIABICHUA M MO-
JeRyJIAPHOTO RBeca pasnmiyHuX ¢parmmi napapmra M IepesuHa.
X opomo BEARO, 9T0 HOPMATbHEE Hapaduiubl PacloIaraloTes Ha O[HOR
(emkEelt) KpuBOiH, Onmskoll K KpuBOH ANA INCTHIX CHHTETHIECKHX
napadunos. Llepesmpn pacmonaraioTca Ha JPyroidl KpuBoM, mpuieMm
B NPOMEKYTIKE MEXKJY STHMH KDHBEIMA DAacIOJIOKeHH TOIK#, COOT-
BeTCTBYHIIUC WIH CMeCAM HapapuHOB ¢ MepesunaMi WK Iepe3nHaM
¢ Mano pPa3sBeTBIERHON CTPYKTYPOIi.

Brime 68110 TOKa3aHO CUILACE BIXAHNE CTPYKTYPR YTIEBOZOPOAA
H4 €ro Temmeparypy ILUIABI€HHsA, M €CaU clelaTbh IPENOJIOKEeHus,
910 B He()TH IEPEe3UHEl NPEJCTABICHEl CAMBIMHM DPasdJMIHEIMA CTPYK~
TypaMd, BIUIOTh 10 CHIBHO PasBETBICHHHX, MOAKHO Ommo O 03u-
IaTh, 4TO HA JuarpaMMe oOKasajueb OB TOUKM, Jejkalime JeBee
KpuBOH [uA HepesmHOB, 1ero B geiicrsureabnoctm HeT. OTtciofa cie-
Ayer, 9T0 B HeTH IEPEe3UHH MMEKT CPABHATENbHO HMPOCTYI0 CTPYK-
TypPy, COOTBETCTBYIOIIYH) HEBHICOKOHW pasBeTBIAeHHoCTHA. BepoATHO,
Hepesunsl IpejgcTaBiaAioT cofoil Te ke HopManbHEe mapaduael ¢ Of-
HOH METHIbHOW TPyIIO#, paclolO:KeHHOH y BTOPOr0 HJIA TPETHETO
yTIEepOEOr0 aToMa, YTO B CPeJ[HeM CHUKaeT TeMueparypy ILIaBJIeHHA
ga 20—40° cpaBHHTEABHO ¢ HOPMAJBHEIM YIJIEBOKOPOAOM C TeM
e JHCJIOM YTIEPOXHHX aToMmoB. [{pyras, 6oaee BHICOKasA CTENEHb
U30MepMaHd, BH3BaXa OH eme GoiabmMue Pa3HOCTA TEMIePATyp ILIaBle-
HUA W OpmBesa O K JKUAKON KOHCHCTEHIHN 3THX M30YyTJAEBOIOPO-
noB. Takue cuiabHO pasBeTBIEHHbIE Lepe3uHH, oflajapline HU3KOH
TeMueparypoil IAAaBIEHmMS, HE BHIEAATCA BHIMODAKUBAHAEM
A ocTrawrcad B HaTeHOBO-apoMaTmieckKoM QmibTpaTe.

I[epeaunsr BeTpedawTca B OPUPOLE B Bufe TREPIHX YIJIEBOLOPO-
HoB HekoTOphX HadrenoBuX Hedreil. Tan masmBaeMas «cypaXaHCKAA
rpase» mpeactaBager cooi ocagku u3 HeTeXpaHWIMI JJIA Cypa-
XaHCKOH HePTH, B KOTOPHX NpA AIHTEILHOM CTOAHHH OCAKAaeTcs
IepesyH BMEcTe ¢ HPHMECAMH CMOJHCTHX Bemects. OdmcTro# aToro
0cafKa MOMKHO UOIYYHTH 1€pesuH. AHAJOINIHEIE OCAfKH U3BECTHH
n 1aa apyrax sedreil. IIpumecs MepesmHOBHX yriaeBoqopOKOB 00HYHA
B mapadmRax, M3 KOTOPHX WX, OTHAKO, NPAKTWICCKH HEBO3MOKHO
soiieanTb. FJIaBEHIM HCTOYHAKOM LepesuHa ABJSETCH TopHbll BOCK,
IIU O030KEepWT, NpegcTaBidiomuil co0oil ecTecTBeHHEIC KOHIEHTPATH
nepesmEa u3 HedTeidl, KOTOPHE CONPOBOKIAIOT MM CONPOBOMIAIH
pamee cooTBeTcTByMOmMUe Iepe3unoBre HedTtH. O3oxepmr obpasyer
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MeCTOpPOYKAeHnsi, u3BecTHEE B 3amaguoit sacru YCCP, ma o-se Yemne-
Kene, B Cpemxmeil Aaum m JPyrux Mecrax.

Hccaemorarme npm HoMoliu coexkTporpada DOKasao, I9T0 B OHOM
ToBapHOM mHapadume comepxanock 90,6% mopmamprOTO mapaduma,
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Puc. 8. Teumeparypa nmaBaeHEA CHHTETHYeCXHX H HedTAHHX
mapaguHOB U HEePe3uHOB.

8,2% mepesura u 1,2% umkmuwecknx mapaduuos. Mccaemopamms
C. C. HamerknBa Takke IOKasaad, IT0 B 0OmYHOM IapadmEe He-
pegKo BCTpeYaercd IPHUMECh H30YTIEBOOPOJOB.
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Uccnenonannsn Peppuca m I'enpepcona morasamu, 910 Gpaxnom
mapaguHa, [eperHaHHKE B BaKyyme, o00aal0oT OPaBHJIbHO IIOBH-
DIALEMHCA MOJEKYJIADHEIME BECAMH, XOTA YIEJbHEIE Beca, IOKa-
saTequ MPeNOMIEHUA W TeMOePaTyps IUIaBAEHUA TaKod mocaegoBa-
TENbHOCTBI0 HE oTAndakTesa (rabm. 18).

Tabauya 18
KoncranTel Heroropbix ¢paknmii mapagmra
Temumeparypa | - | IloxasaTens
o | C | pa maanae. | mpenowro- || W Rer | Mo
parit 10 .MMpp'r. cr. | HEA, °C HHA np
1 172 251 1,4161 0,7484 263
2 183 32,1 1,4175 0,7464 274
3 188,5 34,6 1,4155 0,7475 276 .
4 235,5 40,2 1,4258 0,7624 334
5 239 51,0 1,4252 0,7606 341
6 281,5 i 34,0 1,4375 0,7889 402
7 287 38,8 1,4365 0,7856 410
8 291 65,5 1,4310 0,7717 420

6 n 7 ¢parkuum, Kax BRAHO 13 TaGIHIE, PE3KO OTAMIAIOTCA Goiee
HU3KHMM TeMIlepaTypamMmu ILIaBjieHns, 0olee BEICOKMMH TOKa3aTe-
AAME OPEJIOMJEHWA H YAEeIbHLMH BecaMu, W MOXKHO AyMaTh, 4TO
B 3THX ¢pakNuAX HMeeTcAd 3HAYUTeNbHAX TNPAMECh LEPE3MHOBHIX
YTLIEBOXOPOJOB, a M0MeT ObITh W IlapadMHOB, B KOTOPHX METaHOBas
Ienb CBA3aHAa ¢ HAQTEHOBRIM ILHKIOM.

Duspdeckue CBOACTBA LEPE3MHOBHX YIIEBOJOPOROB BO MHOTOM
CXOMHAI CO CBOMCTBAMH HOPMAIBHEIX YIJIEBOMOPOIOB, OMHAKO Y elb-
HLIEC Beca WX M MOKa3aTelm NMPeIOMIEHNA HECKONbKO BEIIIE. ‘

B rabx. 19 comocraBasiorca mexoTopmie cBoficTBa mapaduHOB
I Iepe3nHOB, 00JajfaoluX IPUMEPHO OJMHAKOBHIME TEMIepaTypaMu
ILTaBJACHHA M, CJe[[0BATEAbHO, JaleK0 He OANMHAKOBEIX II0 MOJEKY-
IADHOMY Becy.

Tabauya 19
Cpapnenne csoiicTe mapaduson u ilepeamion
MponyKT Temnepatypa | Va. Bec npu | Baskoers upnm | Morteryasp-
pory naapxennsa, °C 100° C 100° C, ccm HHIHA Bec

Mapagmu . . . 68,2 0,769 0,0378 474
Hepesnsn . . . 69,7 0,784 0,0706 629
INapadunm . . . 66,3 0,763 0,0323 463
Ilepeans . . . 70,4 0,782 0,0786 639

Iepesuns: nMe0OT Ipn PaBHHIX TeMIIEPAaTypaX INIABJIGHHA Iopasio
GoJee BRICOKUH y/eJNbHAI Bec W BA3KOCTD.
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Moxao npegmonoskmTs, 4To mapadmEH ¥ Hepe3mHH 06pPa3yioT
cepmio TBEPAKIX pacTBOPOB, a Tak Kak yse 0,3% nepeamma moryT
COBEPIIEHHO IAIMNUTE CHOCOGHOCTA K KPUCTANIA3aNHUA XOPOII0 KPHCTAI-
am3upylomuiica napadun, paspieaeEne NoJ0o0HHX cMecell, 0CHOBAaHEO®
Ha IOCTCHEHHOM pacHiIaBIeHNM, MPECTaBIAET M3BECIHHE TeXHmde-
CKue TPYJRHOCTH.

MMokazaTenb OpenOMIeHHA [IA LEPE3MHOB 3HAYUTENLHO BHINE,
9eM gaa uapapuuos. Ito ofimee CBOMCTBO M3OMETAHOBHIX YIJIEBOJO-
porioB. Tax manpumep, mas HopmambHOro difKozama C,H,, moka-
satenn gpexomaenus npm 20° C 1,4434, a mna ero msomepa 2-dTul-
okTamexkana 1,4463, XoTH ciefyer OTMETATH, 9TO MAJOPa3BETBICHHEO
M30MepH HEeMHOTUM OTAMIAIOTCE B 3TOM OTHOIMIEHUH OT HOPMAJIbHEIX

yraerogopogoB. VIMemHO X TaKuM MaXopa3BeTBIEHHLIM (opmam
i Hago OTHeCTH OOJBINMHCTBO HEPTAHHX I[EPE3HHAOB.

B XpMnuecKoM OTHOIEHHY NepesuHE OTINIai0TCA MeHbITell yeToii-
gpBocThi0. JlHMAIaAcA cepHas KHCIOTa [ajke P HAaTPeBaHuM IIpaK-
TAYECKM He MeiCTByeT Ha HOPMAJbHHA mapapuH, HO HOYTH TOIHOCTHIO
pacTBopHeT depesnH, IPUIEM PeakmusA HAET 0IeHb IIy0OKO, C pacKm-
CIeHMeM CePHOM KHWCIOTH 0 CEePHUCTOTO rasa M C BEeIEHMEM yTie-
pojla B Buae TaK HasmBaemoro cyaboyriasa. Xmopcyabdorosas
KHCIoTa JefdcTByeT MOofoOHEM ke o6pasoM. AB0THafA KMCIOTa M JpY-
rue OKHCIUTENH TAK/AKE CHIbHEe eHcTBYIOT HA Hepe3unH, 1eM Ha mapa-
¢un. Ilpu orumciaennn BoagyXoMm Oepeamn oOpasyer GoJbIIe HH3KO-
MOJIEKYJIAPHHX KHCIOT, 4TO CJefyeT OOBbACAUTH AEHCTBUEM OKMCIH-
TeJA HA TPeTWIAL aToM yriiepoja B miaocoegmHeHnu. Hpome Toro,
HopMaJabHHY Dapapum mpum oxuciaenum He ofpasyer H3OKMCIOT,
KOTOpPEI® He Pa3 HaXOguJIuch IPH HMCCIEAOBAHMH HPOXYKTOB OKHCIE-
HuA nHepesmHa. LpynRocTh orneneHmsa mapaduHA OT IlepesmHa He
MO3BOJAET IIPOBECTH COBEPIIEHHO 9YETKOE pasiumide MEKAy obommm
THOAMU YTJ€BOJ0OPOJOB, M BO3MOKHO, YTO MHOTHE aBTODH, paboTas-
mue ¢ Nepe3uHoM u HapapuHOM, HE MMEXM B PyKaX COBEPIIEHHO it~
cTHX 00pasnoB 060MX TUOOB YTIIEBOJLOPOJOB.

Paseutne wMeTomoB Xpomarorpadum, o0pa3soBaHHE COGTMHEHMI
BKJIO9eHnA ¢ KapbaMujoM ® [pyrme MeTOQH B IOCIeHEE BpeMs
BHECJIH B3HAYMTENbHHEe W3MEHCHHJ B IIPE[CTABJECAMA O CTPOCHME N
cocTaBe Ilepe3uHoB ¥ Napadunos. Boxbmasn poxs Ha@TEHOBLIX UIKIOB
B BrcmuX ppaxnusax medreil pacmpocTpaHseTca, mO-BUANMOMY, U Ha
TBEpAbIe yriaeBomopoak Hedred. Tunwumnie TBepAnE YrieBOLOPOMHE
n3 Bopucrasa u llop-Cy, cormacmo mccaegosammam JI. II. Kazako-
poii m H. W. Yeprosmykosa, npeincraBiaaiT co0ofi B OCHOBROM ITMK-
IM96CKNEe YTIeBOROPOAH, coAep:xammume HadTEHOBOE WM apoMaTude-
cRoe Roxslo (rabx. 20).

Oxaszanoch, 970 9UCTO METAHOBHE YIIEBOLOPOALH B ABYX ofpasmax
TBePILX YTJIAEBONOPOJAOB NPEACTABIEHAE TOJIHKO HOPMAJTbLHEMH yTie-
Bogopomamu. Toumo Tawike m B yrieBofopopaX, 3aKJIIOIAIOMUX
HaQTeROBHE KoJbIla, METAHOBas 9YacTh IHPEACTABIEHA HOPMAIbHOMH
Hembio. 3HAUYATEILHO HIKEe COfepHaHme YTIEBOLOPONOB, BaKI-
gaomuX HaPTeHOBoe KOIbLO, CBA3aHHOE C M30METAHOBOW IENLIo,
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Tabauya 20

I'pynmosoii cocTaB TBEPAKIX YrAeBOXOPONOB, BLIJCIEHHRIX
H3 HEKOTOPBIX Iiepe3dHOB
(mo H. U. YepHOKYKOBY)

Hop- Rl g o e
Hedts, Mecto- | MadbHiie| Maoma- napagu- f:‘gﬁ’; pajunH | ¢ apoMa-
HAXOMKIEHNE napadu- | paguun ;;Imce- HoBrM | © @PoMa-|  THUe-
HH Kopron| TATECKEM| CKOM
HOBRIM KOJBIOM | KOJIBIIOM
KOJBHOM
Bopucaas . . . . 15,4 0 67,3 13,2 0 441
MWopCy . + « . . 12,9 0 96,6 29,7 0,8 0
Tyidmasur  (400— -
500 . . . . 10,3 10,3 22,0 38,3 14,7 4,4
Tyiimazu  (300—
400° . .. .. 50,0 0 47,1 0 2.9 0

A IPAaKTAYECKH COBCEM MaJjl0 YrJIEeBOJOPOMOB ¢ HOPMAIbHBIMH HJIHA
H30LeIAMA METAHOBHIX VIJIEBOKOPOLOB, CBASAHHEIMY C aPOMATHIECKAM
xoxasnoM. B raba. 20 mpuBeen Takike COCTaB TBEPHHX YIJIEBOZOPO-
J0B U3 TyiMasuHCKON HepTn, MOKaseBaKONUi, YTO pacHpegeleHHe
HODMAaJBHKEX NapaduHoB n n300apadnioB, CBA3AHHEX ¢ HaQTEeHOBHIMA
KOIbIlaMM, OKA3BHIBAEeTCA WHEIM, OTKy[Aa CJIeyeT, UTo Ipupopa Hedhru
BMEeT cyIecTBEHHOe BIMAHWE HA XapaKTep TBEPABIX YIIeBOLOPOLOB.

Bompoc o© cTpoeHum TBepAHX yYIIAEBOZOPOAOB HePTH TCIBKO
B IIOCJEHEE BpeMsA CTAHOBUTCA IPEIMETOM HETAJIbHOT0 M3yUeHHAd,
XOTA y/K€ W Telleph MOKHO IIpegmofararb, 9TO B OOLUHLIE OPE/CTa-
RIeHNA 00 3TOM Kiacce CoeguHeHM HeoGXoguMo BHECTH CYINECTBeH-
HLi€ TOOIIPpaBKU.

loprsfi BocK, WaH 030KEDHT, BCTPEYASTCH B HPHPOLE AOBOJLHO
penxo. ImaBreie mecropospenun ero maxogarca B CCCP, koropmit
HABIAETCH MOHOIOIMCTOM 3Toro muckomaemoro. B CCCP osoxepnt
BeTpedaerca B o0gacTAX 3aBefoM0 HeQTEHOCHHIX M dallle BCEro CoIpo-
BOsELaeTca camoll HedThlo. O30KepuT mpefcTaBasieT colof CIOMHYIO
CMeCh  METaHOBHIX YTJeBOJOPOJOB HOPMAAbHOTO M H30CTPOGHMUA
¢ mpeobiaganueM BTOPHIX, KPOME TOTO, B HEM COMEP/KATCHA TAaKIKe
yIJIEBOJIOPOALI METAHOBOTO PANa, HO COACPIKAIAe apoMaTHIECKoe
WM HOJHMeTHIeHoBoe spxpo. HoaungecTBo 3TMX ImMKIAMYECKHX MpuMe-
ceil BooOIe HEeRBeInKo.

Ozoxepur mMeer Bmj HOJYNPO3PAYHHIX MM HENPO3PAaYHEIX Mace
oT 6yporo o YepHOTo IIBeTa M BCTPEYAeTCH KaK B COCTOAHHM IPOINH-
TEIBAHKA MOPOJEL, TaK M B AOBOJBHO YUCTOM COCTOAHAU B BHAE MAacc,
BAIONHAKMKX TPENnHL B HopogaX. OUeHb YaCTO 030KEPHT COJ8PHINAT
nmepeMeHHEI® KOJAMIeCTBA He(Tu, 9T0 BAMAET HA TeMIepaTypy Ia-
Baenna. O6srause cupsie 00pasmur mrassares or 60 go 85° C. Uapenka
nomagalTca obpasdmku ¢ Temmeparypoil maasnegmsa prame 100° C.
Taxoit ozoxepur maiigen, Hanpumep, ra Yxrte. ITocae cooTBercTByIO-
Oied 0OYMCTKA TeMIepaTypa ILIaBJIEHHs 030KEPHTa MOXKeT OHITh IOBH-
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meHa, OpuyeM OBET TAKOro OYHII€HHOr0 HPOAYKTa OmnIBaET HEeJThIM,
Ko opaHkeBoro. B03MoKHO DoaydeHHe ero yTeM OYHCTKH CEepHOR
KHCIOTOH M O0TOeIMBAIOIIUMA TIMHAMH COBEpPIIEHHO OecHBEeTHOTO
IPORYKTA.

OueBHAHAA CBA3b 030KEPUTA C HEePTHI0 HE OCTABJIACT COMHOHMI
B TOM, 9TO 030KOPUT KaKmM-To o6pasoM Bupelxderca u3 HedrTu, W JIA
o6pACHeHENA MeXaHM3Ma 00pa3cBaHUA NPeNJOeHO HECKOJIBKO THIO-
tea. Tak Hampumep, mpegmoaaraetcA, 4To B cilydae KaTacTpodude-
CKOI'0 HafieHANA JaBleHHA B HeTAHOH 3aslefu, Ije O30KEPUT HAXO-
ANTCA B PACTBOPEHHOM COCTOSHHII, BHIAeJAETCA MHOrO pacTBODEH-
HOTO ra3a, 4TO CBs3aHO ¢ afualaTWiyeCKVM CHUM{EHHEM TeMIepaTypH.
Ipu aToM osoreput GyaTo OH CHOCOOEH BRIIENUTELCA B TBEP/IOM COCTOA-
gum. CoriacHO Jpyroil TMmoTe3e O30KEePHUT BhHIIENASTCA BCJIEACTBUC
MUrpanyum HeTH W3 HYKHHX TOPHBOHTOB, MMeEIOMUX Gollee BHICOKYIO
Temmeparypy, B BepXuue. Ilpn aToM Taxke mpeamnosaraeTcs BOSMOK-
HEIM BHJEJeHHe TBepHoTo 030KepnTd. MoKHC IpefilolIouTh TaKiKe,
9TO B caydae PacTBOPeHHA Macc LpoIaHa M ero IoMOJOTOB B HedTH,
copepsRanieil pacTBOPEHHHE 030KepHT, HoCIeHIH OyleT BHIEIATHCH,
TaK KaKk O30KepHT, KaK U mapajpuH, IOJI0X0 PAcTBOPHME B HM3KO-
MOJIeRYJAPHHX METAHOBHX yTIEGROOpOfaX. 3arTeM HedTh C pacTBO-
PEHHEIMI Ta3aMH MOIJa MHTPHPOBATh B JApYTHe KOJIEKTOPH, 0CTa-
BIAA 030KepUT B TBepmoM Bume. Bce o1 rumoTeam TpebyloT eile
OpPOBEPKU OHHTHHIM IIyTEM.

Hepegko mexoTopunie HedTH, CojiéprKaliie pacTBOPeHHHI 030Ke-
PUT WAH NePe3WH, BEICIAAT €ro OpH IPOfoJKATeIbHOM CTOAHNH,
o6pa3ys YepHHE OCaJKH, COfeprKalime KpPoMe O030KEpUTa elle MUHe-
palbHE® NPUMECH, CMOIUCTHEe BemecTBa # T. 0. Ocagku 030KepuTa
HaGIIONaIuch Takke B HedTenpoBofaX, o0pasyd TaK Ha3HBaeME®
npoGru. Bee 9T MaTepmalisl MOI'YT CIYKATH CHIPhEM JJIA IOIyIeHHA
9ECTOT0 030KepuTa, XorA mOepepaboTka WX JOBOJIBHO CIOJKHA.

O3sorepuT IpUMeHAETCA B HPOMBINLIEHHOCTH AJaA HPOINNTHIBAHHAA
OyMaru cOoeluainbHOTO Ha3HAYeHHWA, AJA OPUTOTOBJEHHA PA3IUIHEIX
cMadok ¥ T. 0. B oToM cMmucume o3oxkepuT He MoykeT OBITH 3aM@HEH
HapauaoM, He 00Jaal0IluM XapaKTepPHOIl A Iepe3uHa BASKOCTEIO.
Ilocaennas 3aBHCUT, MO-BHAMMOMY, 0T TOTO, 9TO Iiepe3HH MJIN 030-
KepUT OpU OXAAKueHuH o0palyioT Ypel3BLYaiiHO MeXKUe KPUCTAILIEH,
Torja Kak uwapague mocle oXJIa)KEeHHA pacmiaBa ofpaayeT CpaBHH-
TEJIbHO KPYOHHE arperaTs KpucTaiaoB. Cuenmduyeckue BUAH IpH-
MeHeHHA 030KepUTA WJIH Lepe3nHa, MOJy4aeMoTo W3 Hero, B CBA3N
¢ JeUIUTHOCTHI0 STOI0 HOPOAYKTA HA MHUDPOBOM pPHHKE, IPHBORAT
K TOMY, 9T0 GONBIMMHCTBEO 00pasuoB HMHOCTPAHHOIO HPOUCXORICHHAA
npefcraBageT co0oil pasiuvHbe Cypporarsl, B KOTOPHX INIaBHYIO POJb
UIpaloT BOCKY, W3BJeKaeMble u3 OypeX yriaeil nim Topda.

§ 15. lIpoucxosknenne MeTaHOBBIX YIIEBOJAOPOJOB

Bompoc o mpomcxoskgeEuy MeTaHOBHX YIJEBOJOPOHOB IpaKTH-
9eCKHU HEOTHeNHM 0T BONPOCA O MPOUCXO:KAEHNM HedTH M3 opraEnie-
CKOro BelUeCcTBa, Cofep/Kalero, BO BCAKOM CjaydYae, OrpaEHmYeRHOe
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KOMHMIECTBO BeUECTB, HMeomMux O0ojlee MU MeHee [JIMHHYKI IleNb
yriepopanx atomoB. Taxamu BemecTBaMm Moray Ou 6HITH, HampuMep,
JKAPHBIG KUCIOTH, BOCKOBHE COCAWHEHMS M TOMY NO[o0HEe Mare-
puaan. B Topdpax m OypeXx YraAx MHOLJA COREPIKHTCH 6oan0(3
KOJWYECTBO BOCKOB, ABIAIMEXCA Ja)ke IPEIMETOM IIPOMEIILIEHHOM
To6HYN, OfHAKO B KAMEHHHX YIMIAX COflep/KaHue IIO0OHKIX BEeIecTB
COBEpPIICHHO He3HAUMTeNbHO. TaK Kak mepexoff or TopdoB K OyprM
YraaM ¥ 3aTeM K KaMEHHHIM SBJAETCH JOCTATOUHO XOPOMIO AOKA3aH-
HAHIM, OTCYTCTBYE BOCKOB B KAMEHHBIX YIJIAX KAa*KeTCH MaJONIOHATHEIM,
TeM GoJice, 9TO BOCKM — BellecTBa BechbMa ycToiumBhie. Ecnnm o6pa-
30BaAMe He)TH OIJI0 AHAJOTHIHO 06pa30BaHMIO yriaeil, MOKHO GBLIO OH
0’KUMATh, 9TO BOCKH campolelell MOTIH Obl COXpaHUTHCA B HedTH.
OpHako ponb MX B HeTAX HACTOJBKO Mana, YTO UX HEBO3MOKHO
paccMaTpuBaTh KaK HCTOYHHK MEeTaHOBHX yrieBofopopoB. B macros-
med rjase pedYb MAeT TraaBHEM oOpa3oM o0 BHCIIHX HapajuHAX,
TaK KAk B Ipoliecce OpeBpameHud Hedrd HA3mMAe mapaduHE Jerko
o6pasyloTcsd H3 BHCHINX.

Manonpespamerane HedTH HadTeHOBOrO M HaTeHOBO-apoMaTH-
49eCKOT0 THIIA, KAK IpaBMiIo, He COfep:KaT 3aMeTHEIX KOJHUYECTE mapa-
¢uHa, HO OHU He COfe[KAT TaKKe CKOJBKO-HMOYHAP HepCHeKTHBHEIX
KOJIHTeCTB M BOCKOB WJIM *KHPHRIX KHUCI0T. Bo BcAKOM ciaydae 3THX
BeIECTB JajleK0 He0CTATOYHO, 9TOOH OOBACHHUTH CyMIECTBOBAHME
gedred ¢ 10—15 m gake 20% TtBepamx yraeBogopomoB. Hadmmaro-
meecsA MpeRpalleAne HedTH OpPEAe BCEro CHA3LIBAETCH HE TOJBKO
B pa3yKPYNHEeHWH MOJEKYJ, 9T0 NOBHIIAET COfep:KaHMme JEerKAX
$paxnuil, Ho 1 B o6pasopannyu HeGOAHMAX KOJAIECTB M30OMETAHOBRIX
YIIeBOAOPONOB THUOA LiepesuHa. Boabme TOTO, MMEHHO M30METAHOBEI®
YINIeBOXOPOAE B JIerKHX (PaKIUAX COCTABIAKT OCHOBHYK MAaCCy
MeTaHOBEIX yriaeBofopopoB. HopManbewit mapaduH moABIAeTcA BO
BCe BO3pacTalOMUX KOANIeCTBAX yiKe OPH rAy0OKOM MpeRpaIleHHH
HehTH, OTKYAA Cle[yeT, YTO UMEHHO IpeBpaneHue HeTH laeT HATAIO
napaguHaM 1 9YTO pellleHHe BOOpOCa O IPOUCXOMiAeHHHM HapaduHa
HeJb3fA OTPBIBATE OT TIJIABHOTO BOIpOCA O HOPANKEe M MeXaHH3Me
upeBpalesEns HedTH.

Cnenyer mMeTs B BUAY, 9TO TaK Ha3HBaeMhe IHKINYecKHe Hmapa-
(UAN CBOHCTBEHHH TAaK/Ke MAaJONpPeBpAaINeHHLIM HedTAM, OJHAKO,
HACKOJILKO MOKHO CYAWTH IO MMEIOMUMCA NAaHHEM, POJb HOTOGHEX
OPKIAYeCKNX NapauHOB He CJUIMIKOM BEJIHKA, M HpeJIoiaraeMEi
OTpHEB OOKOBOH Iemm oT Afpa He MOT Obl AaTh GOJIBMIAX KOJHIECTB
napajpuaa. Kpome Ttoro, Hamo mpeanoxokutb, 9T0 GOKOBasg Oemb
aTuX yriaeBOAOPOLOB [JOJKHA MMETh CPABHUTEABLHO GOJNBNIYIO NJIHHY,
aToOs Morau o0pasdoBaThbca mapaduser, cofeprKamiue 10 35 aToMoB
yriepoga. [lo cux nop Buesenmbple LMUKIMIeCKMe napaduHbl Comep-
Mar efgpa Ju Godee 20—25 aToMoB yriepofa B lemn, IpHieM COBep-
meHHO He M0KA3aHO, YTO pedb ufeT o0 ofHON NIMHHON Lemd, a HE
0 HeCKOIBbKHX KopoTkuX. Bce 910 He mosBodsier cyurarh mapaduHu
OCKOIKOM KaKHX-TO 0OJBOINX MOJNEKYJ, YHe COAepHallux IQTeH-
nuaJbHHEK Dapadme B Bufie GOKOBHX Ielell MIN paguKajoB.
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Bce MetaHOBEIE yraeBogopoj, HauuHAA ¢ OyTaHA, IPH HE3KHEX
remueparypax mopagka 100° uMe0T MOJOKUTeABHEI 3amac cBoGop-
HOIi YHOPIMU ¥ II03TOMY HEYCTOMYUBE B TePMOAMHAMHYECKOM IIOHMO-
MaHHM ¥ CKJIOHHE K IpeBpaulieHUAM B 0(ollee HU3KOMOJEKYJIAPHES
yraeBofoponsl. lloaToMy TepMmopmHaMudeckym HeBo3Mo:KHO ofpaso-
BaHHUe BRICHIMX METaHOBEIX yrieBofopojoB u3 mudmux. C aToit ToUKH
3PEHHA NOHATHO BOSHHKHOBeHME OOJBIIUX KONHYIECTB JEIKOKHMIIA-
muxX MeTAHOBHX yTrieBofopopoB u3 mapa¢umra. Ipespamenue monn-
METHJIEHOBHX YITeRBOAOPOLOB B H30METAHOBEIE TEOPETHYECKH BO3-
MOXKHO, TTOTOMY 9TO Taxoil IlepeXof CBABAH C YMEHBILeHHEM 3amaca
cBOOOAHOIl aHepramM, IpW YCJIOBUM IOCTYIIeHHA BOXOPORA WU3BHE,
HalpuMep, BCIEACTEHE PeaKuHil KOH/IEHCAIMH apoMaTMIeCKUX yrie-
BOAOPOAOB B IoJguHapomMaTHdeCKue COeAHHEHUsI UIU BCIIeNCTBUS
OUCOPONOPIUOHUpOBAHUA BogopoRa. PackpeiTHe Koabla I0JHMETH-
JeHOB Moruo OB laTh Havanxo 06pa3oBaHUI0 METAHOBEX YIJEBOTOPO-
J0B M30CTpoeHUA B TOM ciydae, CCIM HCXOAULIe Ha@TeBH HMeJIN
pajEKanb, 3aMeliaiomue Bogopox. ObpalzobaBmuiics M30MeTAHOBEI
YIIEeBOJOPOA MOT 3aTeM IIOTEPATH M30IENH H 34 CYeT yMeHbIOIEHUA
MOJIEKYJIAPHOTO Beca HEPeHTH B HOPMAJLHBIA METAHOBHIA YTiIeRoM0-
por. Opuaxko momoOHbie paccyKieHWs JErK0 OPUMEHUME TOJEBKO
K MeTAHOBLIM YIJIEBOJOPO/laM CPeJIHEr0 U HHM3KOTO MOJEKYJIAPHOrO
Beca. Yro e KacaeTcd BHICIIMX METAHORLIX YIVIEBOZOPONOB, TO
AaA 00pa3oBaHUA CKOABKO-HUOYAH AJINHHON Ienum, XoTa Oh M u3o-
CTpoeHNA, HeODXOZUMO, YTOOBI MCXOMHEIN NOJMMETHIEH HMeN yiKe
TOTOBYI0 JJIMHHYI0 Ilelbh B Buie pajuKala, Wiu HeobXoduMo Jlomy-'
CTUTH, YTO HOJHMETHJIEH COdeprkal, HaupuMmep, ABa WIM TPH HHUKJIA,
KOTOpPHLIE IOJBePTaJHCh IOCTENeHHOH NeIIHKIU3ALUU C CoOXpaHeHHeM
CBABHOCTH BCeX aTOMOB yIuIepofa B TeUcHHE BCETo mpoliecca jemu-
kausanuu. Ho 5To Mao BepoATIO, ¥ He IMEETCH KCIE PIMEeHTaJIEROTO
moATBeprfeRuA NofgodHOro mponecca. Haobopor, Xopomo uasectso,
49TO JIeHUKIU3ANHA CONPOBOIKAAETCA PACLICHEHHEM  MOTeKyJIal
mpeskfie BCeTo 3a cYeT m3opaguiaioB. Ecau Ou B HedTn cymecTBoBaIK
MUpPOKIe IHUKIB H3 OOJBIIOro 9ucia YrIepogHEX aToMOB, BOIpOC
pemaics O B IIOJXL3Y BO3MOKHOr0 06pasoBaHuA PacKPHTHX MUKIOB,
T. ¢. Gojlee WM MeHee [UIMHHHX Teleil, HO NoKOOHLIe YIIeBOfopPOIE
oJAuMeTUICHOBOTO pPs/la B HeQTH He HaiifeHH.

Taxnm ofpasom, MO:KHO cele IpeJcTABUTb, YTO BHICLIME METaHO-
BLI¢ YTJEBONOPOALI H30CTPOGHUH, HATIPUMED LEePe3UH, MOTJIHN Ol 11oTe-
pATH OOKOBBIC IEIH N IPEBPATHTHCS B HOPMAAbHEIE MEIBLIEr0 Mole-
KYJApHOro Beca u B Metan (u3 usoleneii). IIpu BrcokoM MoJeKymAp-
HOM Bece LePe3nHOB DTOT IMpolecc MoT Ol JaTh HOpMalbHEe Iapa-
(U MEHBIIET0 MOJEKYJIAPHOTO Beca, HO 9To6H 06BACHUTE 06pa3o-
Bauge nofo0REM ofpas3oM mapaduna, HeoOXoguMo, 9TOOH C caMoro
Hadanga npeBpamieHdsa B HepTH OHLI 3allac Ilepe3nHa, COOTBETCTBYIO-
it GonpuM. KonumdecTBaMm mapaduua. Meskay TeM HadTeHOBHe
HeTU copepkaT oYeHh MAJIO IEPE3HHOB, W BHCHME GpaKIuM HadTe-
HOBHIX Hedrell OeHHl Takike M M30MEPHLIMH METAHOBEIMII YTJIEBONO-
poflaMi, KOTOpLIe He YHANAKTCA BEMopa;kuBanueM. Takum o6pasoM,
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BOOPOC HCXOJHOTO CHIPBA JJAA TNapaguHOB pemraeTcs — OTpUna-
Te.IbHO. '

OnuTHAfs DPoBePKAa TePMOKATATMTHICCKUX NPeBpallleHnii pasind-
BEX HegTAHMX ¢pakuuii M HOPMAJILHOrO Napagupa HoKasdana, 9UTO
napaue He 06pasyeTcHs IpH TepMOKATAXi3e HU IPU KaKUX 06CTOA-
TeJBCTBAX W 4TO caM mapaduH o6pasyeT MHOIO JIeTKUX H CPe(HUX
dpariprii, a Tak/Ke 3aMeTHOe KOJMYECTBO apOMATHIECKHX -YIJeBoJ0-
pojioB. Ilocmenume MomHO paccMaTpuBaTh KaK TOT pesepByap, B Ko-
TOpHIH Kak Obl YyXORMT TOT JHNIHUH yIIepoj, KOTOPEM [OJKEH OCBO-
GojnThes, 4T0bsl ofecmeduTh EOJOPOAOM 00DAa3ORABINHECH MEJKNe
OCKOJKI MEeTaHOBHIX ylieBofopozos. Hpome 710ro, rtepmMoxarains,
paske TpHU BOAMOJKHO HUBKHMX TeMuepaTypax HOpAiKa 250° uam pance
npn Gojiee HUBKUX, HPUBOAKT K 006Pa30BaHUI0 NOYTH HCKITATENHHO
M30YINIEBOJOPOJOB, 9T0 MPOTHBOPEYNT HAJMYMI0 B METaHOBLIX Hed-
TAX TJAaBHEIM 006pa3oM HOPM&JIBHEIX MeTAHOBLIX YTJIeBOAOPOJOB.
Komeuno, mgaGopaTopHaf DpPOB2pKa HOLOOHHLIX ApeBpalieHUil BO3-
MO’KHA TOJBKO B CJKATEIE CPOKM 3KCIEPHMEHTA, BRIHY:KAaoumme gop-
CupOBaTh Ipolecc MOBHIMNEHIEM TeMIepaTypsl, u BoolIle He J(OKa-
3am0, 9T0 JieficTBUe, HAIPUMEP, pPasJH4YHbIX AJlMOCHIMKATOB B TOY-
HOCTH IIOBTOpSeT MPHPOJAHLI Hpoliece, HAYIIMEA IIDH HU3KUX TeMIie-
paTypax M B o4eHD AAMTeAbHHE cpoku. CoBceM MHade BHTasAEN Obl
mpouece, ecau On MpeBpallleHns HedTU COIPOBOKAANOCH MPUTOKOM
9HEePIHU BLICOKOrO MOTEHIMANA, HAIPUMeD, BHCOKOW TeMIepaTyDH,
Korfa HacTymaeT pachaj [JHHHONW MoJeKyJsl mapapmua Ha Ooaee
KOPOTKHE 0CKOJIKH HOPMAaiBHOTO CTpoeHms B Bijle METAHOBHX M OJle-
(GHHOBLIX yrJIeBogopofoB, ¢ 1IOCKEYOMUM TUAPHPOBAHHEM ITHX
onepuroB. OAHAKO AJIA ITOrO BEOOXOAMMH TaKue BEICOKUE TeMIepa-
Typbl, KAKUX HeJb3fA NOUYCTHTH B HepaX HeGTAHOTO MECTOPOIKICHHSA
WA MeCTOHAXOKJeHNA. :

SHaYuTeNbHLIE TPYMAHOCTH BHACHEHHMHA BOINpPOCA O MOABJICHUM
napaduna, a ciIegoBaTeNbHO, U HU3NINX MeTAaHOBRIX YIJIEGBOJOPOJOB,
3aCTABJAAKT AYMaTh, 4T0 napadH CYIeCTBYeT B HEKOTOPRIX HedTAX
¢ caMoro Hadaja uX ofpasoBaHus, YT0 HadTeHOBEEe HeTH HE MOTYT
o6pa3oBath L IlIpoliecce CBoero TMpPeBpallleHWHA MoJeKyJe napaduHo-
BBIX BEICUIMX YTJIEBOJOPOJOB M UTO, ClAefoBaTelbHO, napaduH He o6sa-
3aTebHO XapakTepmsyeT TrayCokue ¢opMBl TpeBpamieHns HedTH.
910, KOHEYHO, PABHOCUABHO PECTABJCHUIO O TOM, UTO caM HCXOA-
HEH MaTepuaa Mor GbITh padiWYHbLIM: OJIMH MPUBOANI K 00pas0BaHUIO
napaduHOBHX HedTell, npyroil — HadgreHoBmX. Oba THma MoTam 3a-
TeM IpeBpanlaThesd Mo o0muM 3aKkoHaM IpeBpalleHAA B CTOPOHY
pPa3yKpyHMHEHNS MOJIEKYJ, BCErjla BHIOAHOTO ¢ TOYKH 3PEeHHA [epe-
pachpepieleRus cBoOojiHoM sHepruu. BB upupojie Mbl uMeeM IpPUMEDEI,
Kotja crmeluduKka OpraHnH3MoB OKAa3EBaeT BIAUAHMEe HA CTPYKTYPY
1L COCTaB MOJIydalImuXcA mpodyKToB. Tak, HanmpumMep, cuaypulickue
carannm llpubanTturu, iopckume ciaBusl IloBoJpKbA 1IpHm Ieperomke
coleplIeHHO He 00pasyioT mapaduHa, KOTOPHI TONBKO B OIHOM Cly-
gae Opim oOnapy:ken B caefax. B To jxe Bpemsa GonBHIMHCTBO JpYyrux
claHIEB, HanpuMep TpeTndHbe cianuu @Dymyra, moTIaBACKHEe
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U Jpyrae npu meperomke JalT MHOro napaduua. IlpexcraBienus
0 pasHOpojHOM MaTrepualne HedTH, KaKk IpuYuHe, OOBACHAIOMIEQI,
HoYeMy HeKOTOpHEe HeTH OTAMYAOTCA BEICOKUM COjlepykaHueM napa-
¢ura, YaCTHYHO Pa3BACHAT U Apyroc obcrosrenberBo. Ilo camomy
CMLICTY IIOHATUA O UPEBpalieHHM HeTH clefoBaN0 OBl OKUIATH,
9TO BCE IeoJIOru9ecKyu MoJlofnle HeTH JOJKHEL OLiTh OegHnI TBe pP/LEIMHA
YILJeBolopoJaMu, B IIPOTUBONOJIOIKHOCTD ApeBHUM Hedtsm. VsBecTHO
UT0 HEKOTOpHIE ABTOPLI IIOJATalT, 9TO CaMa [PEBHOCTh HedTH
ABIACTCA JOCTATOUHON NPHINHOH ce MeraHi3auum. Ho B atom cay-
dae Hajl0 eme OOBACIHMTh, NMOYeMY CYINECTBYIOT TPEeTHUHLIE HedTH,
Gorateie mapagunom? CoGcTBeHHO ToBops, MHOTWe JpyrMe cBoiicTBa
APEBHUX N METAHQBLIX HedTeil, HalpuMep CUIbHOE NajeHHe B HUX
COAlePKaHUH TeTePOreHHBIX BJIEMEHTOB, HaTeHOBHIX KHMCIOT, CHU-
KEHNe ONTMYeCKNX CBOHCTE, TaK 3Ke XOpOINO MOYKHO 0OBHCHUTE
cuenuduKoil MCXOLHOTO MaTepmana, KaKk M HOCTELYIONUMH peax-
IUAMA OpeBpalienus HadreHoBrX Hedreir. Mexomsa ma mpegcrasie-
HO#l 0 PasHOPOJHOCTH HCXOZHOTO MaTepHaia HedTell, mpomcxonie-
HOe napaguia Hago IPe[CTaBAATh ce0e aHAJIOTHYHO er0 IOHBJICHIIO
Ipu neperowke Topgos, Oypux yriaeit u cnamnes, rie o6pasoBamume
mapaguHa CBASLIBAETCA ¢ HAJAMYMEM BOCKOBEIX BEIIECTE, XOTH MeXa-
Hu3M IpeBpanieHNA HeTH U NepPeroHKa NMapa@UHOTEHHHX BeN[eCTB
pPearInM He TOKJleCTBeHHEIE. B 9TOM CMLICJIE BajikHa CKopee IIOTeH-
QuaJdbHAA BO3MOMKHOCTE, KOTOpasf elle He NPeNHOJaracT MeXaHI3M
npeBpalieHnsa YCTaHOBJIEHHEIM.

Ilapaguuorennoe crpne pommmo, ouesmymo, COlep#HaTh IOBH-
MCHHLIE KOIMYECTBA KUPOBEHIX M APYruX Bemects. OTCyTCTBHE MX
B He(TAX B 3aMETHHIX KOMUYECTBAX MOIKHO OGDBICHUTE TeM, 9T0 Kap-
GOKCHIBHAS IPYNHA OTIIEISeTCH B HepBYI0 09epe/ib, ¥ 3TOT NpoIece,
TO-BHAUMOMY, MOT IIPOMCXOAUTE 1 JOCTATOYHO KOPOTKUE CPOKH. JTum
MOMHO O6BACHHTE OTCYTCTBHE B TaKWX HeTAX HCXONHHX JKUPOBHIX
BelliecTB. Pazmudnnie upencravienus o IpOMCXOK/eHn Hapaduna
TOBOPAT O TPYAHOCTH pEINEHMA 3JTOr0 BOOPOCA B XUMHUECKOM
nJaade,

TepMonnnamuueckne cooBpaxenun JAOIYCKAlT BO3MOMKHOCTH H
CHHTETHIECKOTO IIPOMCXOK/eHHs mapapumua.

Hanure o Bernanmax cBoOO/IHOM 9Heprum u ee H3MEHEHHH ¢ TeM-
HepaTypoil AJNA yraeBofOPOXOB METAHOBOLO PARA OpeAcTaBIeHK
B 1a6a. 21 u ma puc. 9 u 10.

MosxnO BEAETH, 910 HauMeHbIIeH BeJMINHOI cBobommoit JHEPTHH
obaagaer metan. B romonormueckom PARLY Benwinna cBoGojmOil 3mep-
THM, TPUXOAAMAsNCA HA ONUH aTOM yriepoxa, 3aKOHOMEDHO BO3pa-
cTaer. (1A HM3MUX WIeHOB PAjA pasiudus MEeHYLYy COCeJJHUMU I'OMO-
J0TaMu HamGollee BHAYMTEJBHH, HO TO Mepe nmepexofa K BHCIOAM
TIEHAM aTAa pasHUUA HOCTENeHHO criaakubaercA. Ecawm s naps
MEeTAH — 3TAH Pa3HOCTEH HOCTHIAeT BeJIHIXHEL 8,25 Kraa, 1o gas mapu
mponan — Gyran oma pasga 0,857 kkaa, pas napel 0yTaH — IeATaH
0,63 xkas. Ilpu mepexome k BrcmuM wiemam PAAAa PasHOCTb HoCTe-
LIeHHO CTPeMATCA K HYJII0, — HampUMep, JJA MapH CggHgy — CyoHgy
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Tabauya 21
CpoGojHan pHepras ofpasomaHdsA Ha 1 aTroM yraepoaa, xxai

Temnepatypa, °K
Yraesopopoast ®opmyaa
300 500 l 700 ’ 1000 | 1300 | 1500
MOTAH  « « « + o+ o - CH, ‘—12,17 —7,841—3,05| 4,61| 12,50| 17,79
BTAH  « ¢« ¢ 0 o . o o CH, — 3,89 |—0,59| 545 13,06| 20,81} 26,00
H-BYTaH  + « « « « .« . CH,, — 099 | 3,64| 855| 16,12| 23,76| 28,85
nlexcam . . . . . . . Coll,y 003 | 472! 9,66 17,26 | 24,90| 29,99
H-OKTaH . « + « « + » CeH g 054 | 5,25] 10,22 17,82 25,46 | 30,55
71 1) 7:1) SN CyoHas 084 | 558! 10,56 18,18 | 25,82 30,91
n-Jlomexan . . . . . . T CpaHye 1,04 | 5,79| 10,78 | 18,401 26,05| 31,14
n-TeTpajiekart . . . . . Cralise 1,18 | 5,95| 10,94| 18,58 | 26,22 | 31,31
n-Texcagexan . . . . . S § P 1,29 | 6,07 11,06| 18,69 26,34 31,43
n-ORTajieKan . . . . . . “1sHas 1,38 | 6,15} 11,15 | 18,79} 26,44} 31,53
n-diKosam . . . . . . CooHyo 1,45 | 6,24| 11,23 | 18,87} 26,52} 31,61
N .
3 1500
+30 - ./"——_
5 -~ i 300K
3 —
S [~
5 20 ’ o
g / e —— 000K
> L . .-
é . / I c/{
S e 0
N ~ 500
% - ./.-——'—' .
3 -~ e 300°K
& 0 7 : ./'/
Q
S L
-70
4 8 22 16 20

Yucno amomol yrnepoda 8 monenyne

Puc. 9. Cpofoguble SHEPrHHA METAHOBWX YTICGBOLOPOAOE B 3aBECAMOCTH OT HCJIA
YEJIePOTHAIX aTOMOB.
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pasHANA I[OYTH y)Ke HeyJIoBUMAa M COCTaBIAGT BCero JIuMb
10,008 kraxs.

CosmaeTcs BIeUaTIeHMe, YTO [AJA BHICIIHX JIEHOB pPAAA MOCTCIEH-
HOe HApAIIMBAHUE JJIHMHOLI el CTAHOBHTCA TAKUM jie 3aKoHOMep-
HEIM fBIeHHEM, KAK ¥ IOCTeNeHHOe OTIIeINICHHEe YIIePOJIHBIX aTo-
MOB — BeJUUYMHEA CBOGOJHOI 3Hepruy, NPHXOAAIAsACI Ba OAUH aTOM
yriepoja, mpakTuiecku me MemAercs. Takoe »HepreTuuecKoe «bes-
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(806 swepeusn wa 1 amom yenepoda, xian

500 1000 1500
Temnepamypa , °K
Puc. 10. HaMenenne cpoGo1i0il 9HCPIUH B TOMOIOTHYICCKOM DALY MeTAalld B 3aBH-

CHUMOCTH OT TCMIICpATYPLI.
Kpussie: 1 — Meran; 2 -—aran; 3 — 0yTall; 4 — rexcar; § — oxkran; 6 — gekan; 7 — gojeKalt.

pasiuuue» K peakmAM CHHTe3a WM Paclajia HABOAAT HA MLICJb
0 TOM, YTO B 0YeHb GoJbINOIl Iemeo0pasHOU MOJEKYIlle 3HepreTmye-
CKne BBEII{IMOJIQfICTBIIH II0 HImenyd JIOKAJU3YTCA HA CpPaBHUTCILHO
KOPOTKHX YyuacTKaX Il He pAacIpOCTPaHIIOTCS HA BCIO MOJEKYIy.

CpaBuunteabHo me0oibiuine H3MeHeHUs BHEIIHHX YCJIOBHI MOTYT
ODPUBOCTU HJIM K POCTY Ienu MJIH OTIOCIIJICHUI ee OTeJILHLIX qacrei.

AHaJIOTHYHO TOCTPOCHLI MOJEKYJL YIIeBOJAODPOJ0B, MOJyYaeMuX
B mpomeccax cunresa Geusuna u3 CO m He um mpm ratamurndeckoi
moJuMepu3aluu ITuJaeHa. PasHulta CoCTOMT TOJALKO B BeJUYHHE
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Monerynsaproro Beca. Ilo aToMy mpmaHaky MOKHO COCTaBUTH IOMO-
Jormdeckuii papn:

IMapaguusr — Hepeswan — mpoAyKTH cmHTe3a u3 CO n He —
— IIOJM3THIIEH.

B sToM paay ¢ n3aMeHeHHeM MOJEKYJIAPHOTO Beca MEHAKTCA QU3H-
decKue cBoMcTBa, HO OOLIMI IPUHIUIL IOCTPOSHAA MOJGKYJIE OCTACTCH
onHuM 1 TeM ske. Ecam cymecreyer rayGokas amamorus B cTpOeHHE
MOJIEKYJIBI, TO MOH{HO HPEJNMOJI0;KHTD, YTO W MeXaHuHaM obpaszoBanmus
BCCX WICHOB 5TOro pafia nmeer Meskay coboil MHOro ofuero.

Ecau semomunts, uto u cnuTeTHvecknii GeH3MH M IOJHITUIEH
HOTy4alTCH B pesyibTaTeé IHeIHOr0 B3auMofeiicTBUA OMpaguKalioB
mna — CHs — wiau - CH2: — CHe —, 1o Joru4io 1pegmonosKaTh,
4TO0 U HeTAHLIE BLICIINE YIJIEBOXOPOAL IIOJYJIAIOTCH KAKMM-TO CXO-
UM Mexanun3moM. Tarum o6pa3oM, BOIPOC O HPOMCXOJKIEHAN I1apa-
duna eile He MOJKeT CYMTATLCA PeLIEHHEIM.

Bunie 6puio mokaza®Ho, YTO HAXNYHC TBEPAHX YTJIEBOAOPOJOB
acCOLUMUPYETCH ¢ onpeJeeHHEIM KOMILICKCOM CRolicTB Hedru. MossHo,
KOHEYHO, paccMaTpuBaTh 3T0 00CTOATENLCTBO KAK IPU3HAK OIpe-
JQJeHHOI'0 cOCTaBa M CTPOCHHUA HCXO[HOIO A HedTH MaTepHaia,
HO MOIKHO TaK;Ke BIJ€Th B 3TOM U Pa3JUIYH B CTaAUAX WIA YCIOBAAX
npespanieHns He@TH B Npolccce ¢ 3aKoHoMepHoro passutma. Qe
TOUKHA 3peHUA He MPOTUBOpedaT NPYr APYry, KakIad U3 HAX J0MOJ-
HAeT Apyrylo. B camom pese, Bo3ppamasick X aHaJOrMH HePTAHBIX
TRePABIX YIIEBOMOPOJOB CHHTETLYECKOTo (GCHINHA M TIOJMMepU3allnn
STIJIeHA, MOMKHO 1IPeJNOJIOMNTE, YT0 U HedTAHOH napaduH, u mepe-
3 o0pasoBaiuch B pe3yibTaTeé HapallNBaHWA LelU YraeBoAopofa
Tipu Bo3feiicThuy crobogabX Onpanuranos. Bo Bcex cayuasx 6oixn-
1I0¢ 3Ha9eHNe MMeI0T U UCXOjIHBIA MaTepHAN, ¥ YCIOBHUA ero mpespa-
IIeHA,

Ecau pomycTuth, 9ro ompepcienHuii BIj HCXOAHOTO OpraHHmYe-
CKOTO BelllecTBa HJM OlpejelleHKEE YCIOBHA NPEBPALICHUA CO31AKT
BO3MO;KHOCTb TeHepallHu OMpajHKaiIoB, TO Cpady e o0BACHACTCA
paumine B Cofep’KaHUM TBEPALIX YIVICBOJOPOAOB JJA pasHHX Hed-
teii. OueBnpno, 4To He BO BCEX CIyYasnX UCXOHLII MaTepual u ero
ycioeua npeoGpasoBaHuA BO3HEKNIedl 13 Hero HedTw MOTaH Ipu-
BeCTH K BO3HHKHOBCHHIO M AAJbHeHNIEMY COXPAaHEHMWIO HA OIPC/leTeH-
HOM 3Talle pasBuTHS TBEPALX YrIeBoZopoxoB. Ecim BCNOMHWTS,
4T0 Hapa@uHbl COAEPIKATCH B PABIWYHEIX II0 YCIOBUAM 3aleraHusd
HeTAX, HAIPUMED B KAMEHHOYTOJIGLHHIX CepHHCTHX Hedrax Ilo-
BOJKbA M NPAKTAYECKH He COACPIKAIUX CePHl TPeTHIHHX HedTAX
I'posunoro, To cramer scAuM, 9To Goabmoe 3HaYeHHE Bee JKe WMEIOT
M YCIOBHA HpeBpAalleHus.

Homumepusauua stminesa m BoccramoBiemme okucm yraepopa
BojlopofioM He uAyT 0e3 BO3AeHCTBUA BHEIMIHEro JABJIEHMA WU KaTa-
JN3aTOPOB, T. €. BHEIIHWE YCIOBLA MMEIOT 3HAYeHWE JJIA MPOX0Ke-
HUA mpomecca HapalluBaHUA AJAHHHON METaHOBOM memm. l'aM, rue
B CWJIy BHEIIHNX M BHYTPEHHWX YCJIOBHH CTAHOBHTCH BO3MOYKHBIM
IIpoliecc BO3HUKHOBEHUA CBOCOLHEIX paJUKaJoB, HNPHHIHIHAIbBHO
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BO3MOMeH U IIpoLece BO3HUKHOBEHHUA BHICHIUX YrJIeBOAOPOAOB, TaK
KaKk ¢ TepMOAHHAMHMYECKOW TOUKH 3peHHA, KAaK Mbl BHJIeJH BhIIIE,
TaKOll TpolecC He CONPOBOKAAETCS CYIIECTBEHHBIMA H3MeHEeHUAMH
cBoGofHOI aHepriu. B cromuBmuxcs yclroBHAX HapaluBaHue Henn
AjeT TOALKO /10 U3BECTHOTO Npefesia — IIPOLECCH CHMHTe3a U pacnaja
OIMHAKOBO 3aKoHOMepHH. BepoarHo, 4em OGosbule [aBieHue, TeM
mJAMHHee Bo3nunKaml(asd Ienb.

§ 16. Hpupopnsiii ras

Bce HedTaHbe MECTOPO/KIeHUA COOPOBOKAANTCA razoo0pa3HeMu
yIICBOJOPOlaMi, B KOTOPLIX Beerja yipeoGiajgaer MeTaH. Houuae-
CTBO raza B Ky0. METpaX Ha TOHHY HeQTH HA3LHIBACTCH IasoBhIM (ak-
TOpOM. JTa BEAMUHHA IPAMO YKasbiBaeT HA POJACTBO rasa u Hed)TH
¥ TI03BOJACT PACCMATPHBATH ra3 Kak Jerkyl d9acTh Hedrd, T.e.
kax paxnuio Hedru. Cogepsranne B rage 6yTana, NeHTaHA U He060JIb-
[Moro KOJMYeCTBAa BLICIIMX TI'OMOJOrOB elle Ooxbme cOMm»caeT ras
¢ Here0. CoGCTBEHHO T'OBOPA, B FEOXUMUIECKOM ITIOHUMAHUM OPAPOA-
L ra3 ¥ EugKafd HedTh, cofepikallad B PACTBOPEHHOM COCTOAHMUM
THEp/LE KOMIOHEHTLl (LapaguH, CMOJMCTHIE BCLECTBA), JOIHELI
paccMaTpUBATLCA Kak ofinH Kommiexc. Wsydenue, Haipumep, rpyn-
[MOBOTO COCTAaBa HeTII B 3TOM CMBICJIe MPUOTIIKAETCH 10 CBOeH 3HA-
TUMOCTH K M3yUeHUIO KaKoi-Huby/ b ofHoii Gojlee WM MeHee ITHPOKOIL
dpaKuuy If He MOKeT aTh IPABUJIRHOIO 3AKJIIOUCHUA O TeX B3AUMO-
OTHOILIEHUAX, KOTOphLle CBA3BBAOT He@Th ¢ rasoM B OHO LeJioe,

B mpupope BCTpeYalOTCA U TAKHe rasepl, B KOTOPHX HApAJLY € Me-
TAHOM COJEP/KATCS YrIeKMCIALd ras, CepoBofopoji W as30T, NpH OT-
CyTCTBME FoMOIOroB MeraHna. Takme rassl paccMaTpuBarTCA Kak Guo-
reHHble TPOAYKTH pasjoikenus Kierdarkn (Gosormbrit ras). Hamuaue
B TakMX rasax asora o0ObACHAETCH TONMANAHUEM B ras aTMociepHOTo
BosdyXa B TeX ¢Jy4YaAX, KOrja B rase IPUCYTCTRYIOT TAaK)ke apro
W reddif, He yYacTBYOIIMe B XHMUIECKOM CoCTaBe JKMBBIX OpPTaHU3-
moB. Eciu oTHonieHue aproHa K as3oTy B rase HU;Ke OTHONIIGHWS ap-
rona Kk aTMOc(epHOMY a30Ty, HPUHATO CIUTATH. B yyeTe XMMHUCCKOM
HHePTHOCTH aprolia, 4TO a30T B JIAHHOM ra3e HMeeT HeBO3AYIMIHOe Hpo-
ACXO/KJeHHe, T.e. ABIAAETCH NPOJYKTOM pacmaja OelKoB H TOMY
mogo0ILIX JKUBHIX COEQUHEHUH OPraHH3MOB,

Tak KaK MUKPOOPraHU3ME He B COCTOSHHM CO3aTh yTieBOJ0POA-
Y0 MOJEKYIY KpyIHee MeTaHA, HAJMYIE B rase IoMOJOroB MeTaHa
apiasiercd yOe[JUTeJbHHIM NPU3HAKOM He(QTHHOTO MPOUCXOMAeHHNA
rasa, U 3TOT IPH3HAK MCIOJIL3YeTCA B ra3oBoi pasBefiKe HeQTsAHBIX
MecToposaennii. Camo mo cefe Hajgmyue MeTaHa B HPUPOJHOM Iase
elie He J0la3hiBaeT CBA3N ¢ HedThIO, II0TOMY 9TO ’KHM3Hb OOBCEMCCTHA,
@ MeTaHu NpPAKTHYCCKH BCErfja NPUCYTCTBYeT B IOYBEHHOM CIOC, KO-
He4YHO, B HIUTOKHHIX KOHIEHTDaIHUIX,

Tas, conporoixganwmuil HedTh, HaAXOAUTCA oOBIKHOBEHHO 1107, Ja-
BIGHUEM, 9acTO JOCTHTAIMUM OOIbIHMX BeldIuH, Jumb Opubiu-
YKEHHO COOTBETCTBYOMMX PHPOCTATHICCKOMY JaBIeHUI0 CToJ0a BOMHL,
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oTBedarllero ray6umEe Kakgoro faHHOro Mecroposkgenus. Tar kar
COJIeBHIE PaCTBOPH UMeIOT Gosee 3KHICOKMIl yleabHEH BeC, B HEKOTOPHIX
CIy9aaX NaBJeHHE Ta3a MOMeT OKa3aThCA M BHIIE THJpocTaTUde- -
ckoro. [Ipm nekphTnE He@TAHO O ropu30HTA HaBJeHHE Iasa J0CTH-
raeT HanGoNBIINX BeJWYUH, OJ4aK0 MO Mepe BKCIIyaTaluu CKBA-
JKUHEL IaBICHAE ITAJaeT, M McYe3aeT ofjHa W3 IPUIHH, 3aCTABIAIIX
HeTh BLIOpACHBATLCH HA LOBGPXHOCTh B BHAE TIa30-HHKOCTHOM
cmecu. Ilpn saxpriTnu ckBaskuEL laBaenne rasa MoJKeT B Heil BoceTa-
HOBHTBCA 3a CYET OPHTOKA Tasa U3 UPWIEralliuX y4acTKoOB HedTA-
HOTO MECTOPOKACHIA HPU yCJOBHHM, KOHEYHO, eCJAM 3alachl 1asa
B HeApax BeNUKU II0 CPaBHEHHI0 ¢ KOJAUYICCTBOM BHOPOINEHHOM
nepru. Boccranoienue jgapienws o0nicHAeTCA rPaBAMETPHIECKEME
ycIonuAMY NeDeMEITAIKXCA B Hejpax MacC BOJHL

/18 moHMMaHHA HpoLeccoB, BIMALIMX HA COCTAB HPHPOHOTO
rasa, HaJlo UMeTh.B BuJy QusMdecKue cnoicTBa rasa, riaBHHM o06pa-
30M TeMIepaTypy He(h)TAHOIO IJIACTA M PACTBOPUMOCTH Ta3oB B HedTH.
Iti cpoiicTBa UpHUBeJleNEl B Taba. 22.

Tabauya 22
CeoiicTra rasoo6pasAnly. yriaeso0poNor I MEHTAHA
[ i H -
1 z -] mea -
o 2 & Zé g\ﬁ Hasaenne, mis %S
& 3 1 ) E‘E | mpespamenus g8
2, >y £ . oo rasa B s = 3
=) &5 § g § E:E g KIJIKOCTh 5o NE
g 58 | EE | Beifl———| EE | <3
= =] S Sesd a o = g ot
5 B | =8 [ EEgE WC|C) 58| &e.
Metanm . .| --160 — 95,5 51,77 — - 0,554 0,7168
Jrar . . .| —84,1 + 35 46,80 37,6 48 1,038 1,3564
Ilponam . .| —-44,1 + 97 46,55 9,14 | 11,60 1,529 2,0196
BYTé_III - 03 4153 36,70 2,08 3,74 2,007 2,6726
Maodyran .| —-12 +134 378 3,6 4,8 2,007 2,6726
Ilemranr . .| 36,4 +191,2 34 .20 0,56 0,83 2,491 —

Kputnueckas temnepatypa merama, kak BugHo u3 Tabu. 22,
pasga — 99,0°C, wu, caefgosaTelILHO, MeTaH B HelpaX MOMeT IpH-
CYTCTBOBATE TONBKO B ra3oBoli ¢ase. Ogualio YacTUYHO METAH MOIKET
pacrBopATbea B HeITH, 4TO, BUPIYEM, €J(Ba JH MOMeT 3HATUTEIBHO
H3MEHHTE cocTaB rasa. Hpurudecias temmeparypa arana yike —+35°
a jaBjenne Ip¥ KpUTWIeckol TeMmeparype 46,8 emm. Tar xax MHO-
THe He(TAHLIC MeCTOPOMKACHUS XapaKTepusyoTes TeMIEepaTy paMn
nopsara 30—40°, oweBummo, 4To HTAN, B TeM Bomee ero TOMOJIOTH,
MOTYT HAaXONUTLCA B HCQTH B BHJI€ DPacTBOPOB, 113 KOTOPHIX 3TaH
AOIKEH BHJEAATHCA TPH MNOHMKEHUH JaBJeHUA. OTH OoTHONEHH:A
X0pOUIO MITIOCTPUPYIOTCA COCTABOM Trasa, BHAENAKNIErocs 13 He(TH
B pasqnTHLEe IepMOAN 3Kcmayaranuu. DBrauase, korma jasue-
HHEe BBICOKO, a3 NPaKTHYeCKU COCTOUT H3 MeTaHa, HO II0 Mepe
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SKCHJIyaTallUp M CHUKEeHUs! HaBlleHAA B raze HapacTaeT COfep:KaHHe
romosioroB Metana. [losToMy B KoHHe 9KCWIyaTauuy HeQTAHOTO TOPH-
30HTA BLUIEJAIOTCS Bce MeHbIIAE KoJudYecTBa rasa, ¢ MOCTelleHHO
DOBHINANIMIMCH yAeJbBHHM BecoM. B TakoM rasze MOTyT cofepiaThcs
3HAMHTeJbHLIE KOJANIECTBA KNAKNX GeH3MHOBHIX yI'AeBOLLOPOJOB.

TeMnepaTypa B HeTSHOM MeCTOPOM{IEHHM HMeeT O0JBINOE BJIUA-
HHe Ha XuMudeckmit cocraB rasoB. Haupumep, B I'possom Temmepa-
Typa Hed)TH B TOpPH3OHTAX, cofiepikamux ee, pocturaer 80—90°,
H, CJIefloBaTeJbHO, ATAH W MPOMaH, a Tak:Ke 3HAYATEIBHOS KOJUTIECTBO
OImKAANINX TOMOJIOTOB HE MOTYT HAXOAUTHCA B KuUAKOHA dase, u mo-
9TOMY TIpPO3HEHCKUE Ta3l cojep:xar 60.]113]]109 KOJHNYIEeCTBO JIErKnX
GeH3nuoBRmX KoMuoreHTon. Hanpumep, cofepaianue OeH3WHA B OJfHOM
RY6 MeTpe rasa JOCTATaeT OOHOrC KHJorpaMMa M Bpilie, Torga KaR
B 0aKMHCKMX MeCTOPOIKIEHHUSIX, TeMIEpaTypa KOTOPHIX TOpasio
HUKe, rad BLIeJdAeTcs «TOINUiiy, T. e. cofeprKaiquil GeH3WH B KOJN-
decTBe BCero COTHM I'paMMOB Ha Ky0. MeTp rasa.

JdTa 3aBECUMOCTDL COCTABA T'a3a OT JaBJEHUA M TeMUePaTypHl JeliaeT
YCXOBHEEIM YTIJIEeBOJOPOAIHEIL cocTas rason. OH coXpaHsAeT CBoe 3HA-
9eHue UMb Ha ONPefeJeHHOM OTpe3Ke BpeMeHH, I OOdTOMY Aeil-
CTBUTeJILHLIE COOTHOMICHNA KOMHOHEHTOB rasa, T.e. MOpOIEHTHOe
cofiep/KaHye TeX MJIH UHKX YIIeBOIOPOA0B, ILIOX0 IOAfAIOTCA yUeTy,
upecieylolleMy 3afady BEISACHCHUS OTHONICHUS OTAENRHHIX yIule-
BOJOpPOJHEIX KOMHOHEHTOB Ko Bceil macce Hedru. Mespy tem, ¢ reo-
XMMA9eCKOA Touku 3peHusA, Onuro Obl 0UCHB HATEPECHO BHATEH, HA-
npuMep, BecoBoe COflepKaHHe BCeX Ta30BLIX KOMIOHEHTOB B CHCTEMe
ra3 — He)Th.

B 1abn. 23 mpuBenen yrieBomopomHLIT cocTaB HPUPOJHLX Ta30B
HEKOTOPHIX MECTODMIKAeHUI, a TAKIKe Ccoflep/raHne GeH3HHOBHIX yTJe-
Bo/(0pofioB B rpaMmax Ha Ky0. merp. [lanuwe TaGmx. 23 paior cocran
razon B 00heMHEIX IIPOIEHTAX, B BECOBHIX jike NPOMEHTaX MOJYYarTCH
COBePIICHHO WHEE 3HAYeHHA, 0COo0eHHO B cjydae TasoB, MMEIOUIHX
BHICOKUH YyJeJbHEI Bec.

Hasa NeNe 6 mo 16 moxasaHo cojepsanme CyMMBI BCeX TSAMKeINHIX
yraesogoponoB Brmme Merasa. Jlaa NeNe 8 mo 16 memocraza cymma
no 100 otHoCMTCA K asoTy.

B npupopmmix rasax me HaiifleHH BONOpOJi, OKUCH YTIepofa,
8 TaKie HempefleJIbHEIe YIeBoRopoAn. DB HexoTopmx cTapex ama-
Jum3ax rasa OPpUBOAATCA AHOIZAA [JAaHHEIE Q BBICOKOM Cco/lepHaHUM BO-
Aopoia uiam oneuHOB, HO HOBHE AHAIUSL COKPATHIM RO HYJIA CO-
Aep:aHue dTUX rasob. B mpupome Tem He Memee BcTpedammch rasl,
CojiepiKaie BOJOPOJ, HECMOTPH Ha TINATeJNbHEE YCJa0BHA cGopa
raga W ero aHajJu3a COBpeMeHHLIMH MerTofamu. Hajo ckasaTh, uro
9T0 YDe3BHYAalHO peAKHe ciayuau, Tpefylmime eie H3ydeHUA.

Ilpu oGHKHOBEHHOW TeMuepaType IpPHPOJHEIA Tra3 YacTHIHO
pacTBopseTcd B uukuX HepTaHmX ¢paruuax. Ilpoman u, KoHEYHO,
Oyran moriomaiTca w3 TIasoBOil CMecH, HAUpPHMeD KeDOCHHOM, M3
KOTOporo MoryT OuITb BhIieJeHE O0OpaTHO B KOHUEHTPHPOBAHHOM
cocronuuu. Ilox paBineEmeM B HedTh mepeXoguT M 5TaH, YACTHYHO
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Tabauya 23

Cocras npaporanx razes CCCP, obnemn. %

© w
Mectopoxaenue R g ' = 3 E K
T by fas] jus] T jasi N o X
S8 |3 |le|a| &8 |as
1. Banaxaust . . . [0,6287 } 93,4 | 0,06 | 0,03 | 0,23 | 0,68 5,6 28,0
2. Bubn-3ii6ar . . 10,6271 93,7 2,15 — — 1,68 2,4 71,8
3. Tpoanmi . . . . 1,350 | 440 | 814 |142 [184 [153 | — | 840
4. Mafikon . . . . 1,05 53,6 1 14,2 11,7 8,2 54 6,9 220
5. Cypaxamer . . . . 10,6645 | 898 046 | 0,43 | 0,28 | 1,26 | 84 52
6. MauroGex . . . .| — 86,6 — | 66 — — 68 | —
7. Hebut-lar . . . — 90,7 | — 6,3 — — 3,0 —_
8. Umumbair . . . — 429 | — 147,3 — —_ 0,3 —
9. Kpacuokamck . . —_ 19,4 | — 48,6 — —_ 0,4 —
10. Makar . . . . . — 91,4 | — 4,4 — 0,4 —
11. Qeprana . . . . —_ 63,0 — 27,3 — —_ 3,0 —
412. Eamraura .. — 932 | — 34 — -
13. Jamasa . . . .| — 978 — | 0 — - 0 —
14. Mensnukoso . . —_ 88,0 — 0,2 — —_ — —_
15. IleGennuka . . . | — 93,0 45 | 08 | 06 | 05 0,1
16. Bor-Bora sByakam | — 94,7 | — 0.3 — — 1,6 -
17. Crappomoas . . . | 0,560 98,8 | 0,3 0,2 0.1 — 0,2 —
18. Tagnm . . . . . 0,589 94,9 | 3,5 ' 0,9 0,6 — 01 —

¥ MeTaH, O0TYEro yAeJbLHEIA Bec HeTH CHIBHO NOHUKAETCH, TAK Ke
KaK U BA3KocTHbIe cpoiicTBa. Ilapagun n acdanbrensr HepacTBOPHUMH
B JKHJKOM IIpoIaHe, IO3TOMY MOM{HO O;KH[aTh BLIJ@J€éHAA BTHX CO-
CTaBHEIX YacTed B HeGTAHOM MeCTODPO/KAEHUH, €CAH TeMImeparypa
B HeM He upeBbimaer mpumepHo 30°. OGpaforka HedTH KNIKEM
NMpoOaHOM MOJOteHa B OCHOBY TeXHOJOTATIECKOTo Impoliecca femapa-
QuHH3aMM HeTH HAM ee IPONYKTOD IeperoHKH.

IIpu Gonbmux paBieHmax nedTL pacTBopseTcs B TasaXx. ITO
ABleHte 00paTHOI PAcTBOPUMOCTA B HACTOAIIee BpeMS IIPHBIEKASTCH
nnd 06'LHCH(}HPIH 06p330BaHl/IH TAK Ha3blBaeMbIX TI'a30KOHA€HCATHBIX
mecropopeunii. Camo sasaeune oOpaTHoil pacTBopuMOCTH HedTH
B rase Haxopur cefe 0O0BACHEHME B HPAKTHIECKOH HeCHIMMAEMOCTH
Heh)Td, BCIeJCTBHE Yero ee YACJAbUEIA Bec ¢ POCTOM JABIeHAA H3ME-
HieTcss Mano. HaobopoT, rasm cikumaroTcs CHIBHO M BHIDE HX KpH-
THYECKOIl TeMIepaTypHl OpHW jaBiedun, Hanpumep, B 500 amm 3aHu-
MaT 06beM B 500 pas meEpmuii. Bec ogaoro JATpA 3TaHAa paBeH IpH
HOpDMAJILHBIX yClOBUAX JaBieHuss # temueparypum 1,356 2, meraHa
0,7168 2. pu papaeruu B 500 amm Bec OfLHOTO JHTpa 3TUX I'A30B
cocTaBaseT cooTBeTcTBeHHO 678 1 358 2. ITogo0nnM 31te 06pa3soM MOKHO
OO/{CIATATh, 9TO OAMH JATP OPoNAHA I[P TeMIEpaType BHINIe KpH-
TiIeckoll Becua Gsr 1009 2, 1. ¢. MHOro Goabme Beca auTpa HedTH
CpeaHero ygeabHoro Beca, T. e, npuMepro 850 2. IlosToMy mpu BICO-
KUX [aBJeHUAX He(Tb [OJIKHA pPACTBOPUTHCH B C)KATOM IpoNaHe
Ui B ¢cMecAX ¢ nponasoM. IIpu gaBnenuu B 750 amu HedTh AOTKHA
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pacTBOPATRCA B YHCTOM 3TaHe, BeC OAHOro JHUTPa KOTOpPOro cocTa-
Basa Gur oxomo 1017 2.

Taxum o6pasoM, 9eM GosibIle Bec JUTpA rasa, TeM HPU MeHbIEM
AaBiaeHNU HepTh Oy/eT MepPeXOAATh B pacTBop B c:KaToM rase. HedThb
JIeTKO PacTBOPHETCA B YAEJAbHO TSDKeJOM YIJIEKHCIOM ra3e, a TakiKe
B MeTaHe, eciu Kk HeMy jo0aBlIeHO HEKOTOpOe KOXMIeCTBO IEHTAHA.
B pactBop B cixaToM rase MoKeT mepeiiTu Bes HeTh, 33 HCKIIOUCHAEM
ac(albTeHOB, He PACTBOPAMHEX B JIETKMX YIJIEBOMOPOAAX, K KOTOPHIM
o cvoitcTBaM mpubaurKaeTcsa cMech c:KaThIX ra3oB. OfpaTHoe pacTBo-
peEne HeQTH B rase paccMaTpUBaeTCH KaK HIPUYMHA TepeMenieHus
WIx MUrpanus HegTn B 06aacTH ¢ MeHLUIMM J{aBJEHAEM, B KOTOPHX
H OpPOHMCXO[UT pas/jelieEre CMeCH Ha a3 U MUKy HedThb.

C. I1. Maxkenmos, H. A. EpeMenko ¢ corpygHuUKaME OpOBeayd
HW3ydYeHWe W3MEHOHHA cOCTAaBa HONYTHOTO ! raza B 3aBACHMOCTH OT
B03pacTa BMEIIAIONUX OTI0MKEHNNH.

Ilonydennsie pesyabTaTel NpmBefeHn B Tabm. 24.

Tabauya 24

Namenenne cocraBa OOOYTHOI'0 Ta3a ¢ BO3DACTOM BMEMAKWMHAX DOopox

Cpenanii cocTaB rasa, o6bemMa. %
‘. 2

Boapact e -2 28 o m

BMETIAI0MuX S & g2 |35 =lE gie

mopop g = Eg B Es| ElE | BIE
52| wl o] ol B8] EE] %8| B8 |2l
Z8 Doz |3 |r& £ % | B3 [E<
Tpermanstir . . | 196 [0,42|1,05| 0,03.95,44| 3,46| 28,5 | 09 04 | 0,03
MeJIOEO_’PI . 38 [0,75(1,50] 5,00/89,05] 2,30 39,0 0,6 — 0,15
I_Opcmm L 32 [0,8811,52| 3,34(72,52| 21,44 3,4 0,7 0,7 0,18
Ilepmeknit . . | 45 {0,49]0,56| 8,52!63,41! 26,58 24 | 1,4 08 | 0,35
Kamennoyroas- 41 {2,4811,07 {11,04{44,65| 41,76 1,1 | 24 09 | 0,65

HEA . . . .

Jesorckmn . . 31 {0,60}0,59|12,87141,20| 45,75 0,9 3,0 1,0 2,50

Komeyno, atu jlaHHHE cilegyer NOHNMATh KAK CpeHECTATHCTH-
HYecKHne, KOTOPEe MOIYyT MEHSThCS K4K /s PA3HLIX MECTOpOH(IeHMIl,
TaK H B Xoje UCTOWeHHs Hedrsaporo miacra. B ofmeM, ¢ yBemude-
HUeM cTpaTurpaduiecKoif ruyOGuHN 3aneraHns HeQTAHHRX 3ajeskeil
B COCTAaBe NODYTHOIO Ia3a OTMeYaercs clelylolee.

1. YmenblneHUe Cofep/KaHUA MeTaHa U yBelMYeHHe COJep/KaHAA
THAAKEAHIX YTIEBOJOPO/IOB,

2. YseandeHue cojlepiKaHAA a30Ta.

3. ¥YpeauueHue OTHOMIEHWA COAEP)KAHHA HOPMAJbHOro OyTaHa
K cojep/KaHulo u3obyrama.

L
! IlomyToeM rasoM Ha3HBAETCS HE BeCh ra3 [JAHOOI0 MECTOPOKACHHA,
a ras, pacTBOpeHdnd B HedTH M BHIENEHHBRIA M3 Hee Ipu J00HYe.



4. YpenmieHHe OTHOIMEHWA COfeP/KAHAA HODMAJBHOTO HeHTAHA
K CO[[ep/KaHAI0 HM30NEHTAHOB.

5. YBeaudYeHHe OTHOIMEHHA COfepKAHEA TeluA K COjep/KAHHIO
aprona.

6. Copep)xaHne CepoBOXOPOAA M YIVIEKACIOTHL MeHAETCA Hesa-
KOHOMEPHO.

ABTOpDH 0TMEYART, 9T0 3T 06INas TeHAEHIMA H3MEHEHNA COCTABA
He TONBKO IONYTHHX, HO M CBOOGOJHKEIX Ta30B C BO3paCTOM BMeIal0-
IDUX IOpOJ OCTAeTCHA B CHIe.

PaccmarpuBas# 3aBHCAMOCTB MeKAY COCTABOM NpPUpPOJHHX TrasoB
H HX Ie0JoruyecKuM BospactoM, B. A. CokoiioB mpumen x 3axiaiode-
HUIO, 9TO KpPOMe BIUAHHUSA COCTABA HODOJ, BMEINAIOIIMAX ras, KaKyo-To
poab urpaer u BospacT mopoxi. OnEaKo HeaAb3H cKazaTh, KaKkasd HpH-
YuHA AnaAercH Oosee ddexTHBHON. MoMHO NpPUBECTH MHOTO IPH-
MepoB, KOFjla CofiepsiaHle a30Ta B Ta3aX J{OBOJIbHO BelUKO, HECMOTPSI
Ha MOJIOJOH BO3pACT Ta30BOT0 MeCTOPOMKAGHUs, HO M3BECTHH IPH-
Mepn o0pariux orHomenmii. CopepkaEue Teamsa B rasaX, Kak
IpaBUIo0, 0YeHb HEBeJHKO, OfHAKO 3aBHCUMOCTH KOJIMYECTBAa TeJusd
H a30Ta B rase oYeBM/IHA, KaK HOKA3HIBAET U3BJICYCHNE H3 TabIMIH,
upusogumoii B. A. CoxoxoBmm (raGm. 25).

Tabauya 25

CocraB razos, mamGosee GoraThIX reiEeM, W3 MeCTOpOKAEHHN CIIA,

obpeMH. %

MecToRax O OEHEC Boapacr FJI);?HHH, CH, | C,H, | CO, N, | He
Kosopago . . . . .. .| IOpa 277 — — 12,2 | 79,71 | 7,18
Kamzac ., .. .. .. — 152 10,54 1,64 0,13} 85,58 2,43
Morrtana . .. .. . .|Hwxsni 610 65,60 | 31,01 0,90 2,14| 0,23

kapGonr
OrmaxomMa . . .. ., .| Bepxumi 316 30,33 26,70 | 0,49] 42,12| 0,39

. Kapbox
Oraiio ¢ e e v v v . .| Canyp 762 77,30 7,60 | — | 14,67 0,43
Texac .. . ... .. .| Bepxumi| 488 91,3 (10,4 0,10 37,20 1,00

Kapbon
Kra ., . .....,.| IHepmus 950 — 5,7 31,70 62,33 | 1,34
IOTfl « e v e e ... IOpa 262 510( 2,3 1,10| 84,40 7,16
Yaiiomuar , . . . . . .| Bepxmmi| 611 70,86 142 | 1,42 26,04| 0,86
Mea
Omrapmo , . . . .. .| Cunyp 137 84,40 3,00 | — | 1240{ 080

Ecan coflepaiaHNe reJiiA CBA3HRBATL C ABJCHAAMA PairO0aKTHBHOTQ
pacmaja, ToO MOKHO LIPHHATh, 4YTO APEBHME NOPOJAH MOJKHBI copep-
HAThk TeJuf 60.]]1:[119, 4 TaK KaK CBA3bL MeMy CO/Iep>KaHueM reius
H a3oTa o4YeBHHA, IMOBRIIEHHOO cofepHaHAe OPUXOJAUTCA CBA3HBATH
TaKe ¢ BO3pacToM nopon. Becs ator Bompoc elme OJI](IhIKOM HEACEH,
opexae BCero moToMy, 4YTO HMCTOYHMKH Aa30Ta B rase HEeN3BeCTHH,
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XO0TA M MOMHO IpeAHoJaraTh IPOHCX0M{JeHHe ero M3 pa3pyMmeHHHX
a30TMCTHX coefuHeRudl HedTH.

HeonrokpaTtHO Aedaguch MONKTKN CBA3ATh cdcTaB ra3oB M HUX
BO3PACT KAKUMU-TN00 3aKOHOMEPHOCTAMM. Camasa wnpes nmopoGBoro
B3ANMOOTHOINGHHA UpPABUMIBHA, OOTOMY 9YTQ Aerpajanns MoJeKyds
gpopoiiKaeTcA B TeueHHe BCeil reoXuMmuecKoil ucropuu HedTH,
XOTA ¥ 3aMeJJAeTcA B KOHIe mponecca. TeopeTHdecKH MOKHO O7KHU-
AaTh, 9TO [peBHHe Ia3nl AOJIKHEL Cofep:xaTh Oonbmie Gamkaimmx
roMOJIOTOB MeTaBa, d4eM Tra3nl HAYaJIBHHX 3TANOB IpeBpalleHus.
MosKHO TakiKe 0KEAATh, YTO MePeXOX a30THCTHX COeTHHCHUA B a30T
TOJ}KeH OTHOCHUTENbHO yBEJIUYATh KOHNEHTPANUIO a30Ta B JPeBHAX
rasax. BoaMoskHO, uro mopolHOe MOJOKeHHE Belled U yRaTock O
[OoKasaTh AHAJIM3aM@ rasa, OJHAKO HA IyTH peleHnsd MoJo0HOM
3aadyl DOABIAETCSI MHOMKECTBO 3aTPy[HEeHHIA: BO-TEePBHX, ra3 IIpes-
crapiaAer coboil MOABHKHYIO CHCTEMY YIVIEBOXOPOAOB, CMeCh KOTOPHIX
Heun30esKHO NOJJKHA MEHATH CBOU COCTaB B 3aBMCHAMOCTH OT HaBjeHHA
4 TeMOepaTyphl, 0coO0EHHO IpU HAaIMYMM TAKOTO PACTBOPUTeNs, KaK
HeTh; BO-BTOPHIX, MHUIpaIus ra3a CBA3aHa ¢ CBoeoOpPa3HEIM Xpo-
MaTorpaguueckuM pasgeleHHeM KOMIOHEHTOB BCJeJCTBME pasid-
9uil B MOJEKYJAPHOM Bece M BI3KOCTH KOMHOHEHTOB; B-TPeTbHX,
B KayKIOM MeCTODO:/[eHHY MOKHO IPeJoJaraTh JacTUIHOE y/laJleHue
gaufoJiee JIeTrKUX KOMIOHEHTOB (MeTama) B cuay puddysum m mo-
JMOOHKX fABIeHA#l, HaKoHeN[, HelIb3fd HEe CUUTATLCA € TEM, 4TO HeT
DPaKTHIeCKOHd BO3MOKHOCTH NPUHUMATH MBBECTHHIM KOJMYeCTBEHHOS
COOTHOTIEHNEe MEK[Y T'a3000pasHHIME ¢ (RALKAME YIrIeBOAOpPOJaMu
Hedru. Bee sTo mpuBoAnT K ToMy, 9TO BesAKaA mpofa rasa, oToOpan-
Had AJIA ucciefoBanusa, OyaeT ciaydTaiidoi, T.e. obocolneHHOHI oOT
TOH cpeflel, I3 KoTopoil oHa B3gdra. TeM He MeHee M3ydeHHe COCTaBa
OPUPOJHLX ra3oB WHOTAA II03BOJAAET HAMETHTh KOE-KaKHe BaKOHO-
MepHOCTH, OTpaKaiollge NeHCTBHTENBHOE MOJOHCHHE geJa.

Hapsagy ¢ 9TEMH [0Ka3aTeJbCTBAMH CBA3HM MEKJIY COCTAaBOM
rasa II Bo3pacTOM ero BCTPeYAaloTCHd aHAJH3kl, HBHO He 00HADY:KMBAO-
mue uopobmoi ceasu. Hampumep, B. A. CoxonoB ykasmBaer, 9T0
B ONHIX cAyiasax «o0llge copepKaHAe THKENEX YIICBOLOPOLOR,
HaYMHaA ¢ 3TAHA, COcTaBageT Bcero 3—4%, a B JApPyrux oHO JOCTH-
raer 40—50% w mpeBwmaer cofepkanme MetaHa. Hawoli-mu6o
3aBUCHMOCTH MEKAY COJepIKaHHeM THMKCEINX YTIEBOZOPOAOB W
BO3pACTOM He 3aMeUaeTCsd, XOTA B HaJe030HCKUX OTIOKEHHAX cpei-
Hee Cojiep/KaHUe THAKeJHX B CPeJHEM HECKOJBKO BEINe, YeM B Tpe-
rnunrnixy. Jlamee B. A. CoxolloB orMedaer, YT0 copep’KaHue yIJie-
KHCI0TO Tasa HeBeJduko W B ol0mem ue npepmmaer 7—8%, xorsa
B HEKOTOPHX CHy4YadX OHO pe3ko Boapacraer. CpaBsHeHuWe najieo3oi-
CKEX M TPETUYHHX MECTOPOMAeHMH NOKa3mBaeT, 9T0 COJiepiKaHue
YIeKUCAOTH B ITANE030MCKEX MECTOPOKAGHUAX B CpeJHEM HHKe,
yeM B TPeTWUHHX. 37ech, HOKanyil, MoskHo OnLio Ow BmpgeTh cuef-
CTBHEG HAYaJbHHEX 9TAloOB NpPEBpAalleHUHA OPraHIYECKOTO HCXOHIOTO
BelllecTBA YINIEBOZOPOZOB, HOTOMY YTO H3MEHEHUS J[OJIKHBI OLurd
B IepBYI0 OYepe[db 3aBHCEThb OT NOTOPH KHACIOPOXAa B BHAE BOJALI A
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yraekmcaoro raza. Ecan 6m yraexucanit ras He OLLT TAKHM aKTHB-
HBHIM KOMIOHEHTOM, T. e. He o0safan On ¢moco0HOCTHIO pacTBOPATHCH
B BojJle ¥ YAAAATHCA BMeCTe C Hell M He MOT OH YXO[HUTH B BUJle BOJHRX
pacTBopoB OuKapGoHATOB, BCe OKUJAeME® B3aUMOOTHONICHUS BHI-
raageaun 6el adppexTHee, YIuThIBAA BCe 3TH 06CTOATEdAbCTBA, Iale-
HUe CO/lepKAHUA YIJIEKUCIOTO ra3a B HaJe030MCKUX MeCTOPONIeHNAX
MOIKHO O00'BACHATB, C OfHOH CTODOHHI, HCYE3HOBEHHEM 9acTH YIJle-
KHCIIOTO ra3a u, C APYroii — OTHOCUTEeJBHHM IafileHUeM KOHIEeHTPanun
B CHJIY HeCOMHEHHOIO B02DACTAaHUA Ta30BBIX YIJAEBOJOPOJHEX Mo-
JEKYN VMMEHHO B Nale030HCKUX MeCTOPOKAeHUAX.

OTMedanach TakKe 3aBHCHMOCTh COCTaBa IPUPOAHEX TasoB OT
XapaKTepa 3aKkIOYAMUX ero nopof. Ecam ydecth Magyio Xumu-
9eCKYH0 aKTUBHOCTh HHU3MINX YrIeBOXOPOAOB M HMX TepMOJUMHAMHYIE-
CKYHI0 YCTOHYMBOCTb, CTAHOBHTCA NOHATHHM BCTpedalolmuecs 37ech
3aTpyAHEHUA B YCTAaHOBIEHUM KaKuX-1u00 B3auMooTHOmeHH. 3aTo
B OTHOINEHUH AKTUBHEIX KOMIOOHEHTOB, TAKHX KaK YIVIEKNCIHIA ras
U CepoBOAOPOJl, MOKHO Oblio O, KA3a10Ch, HAMETHTH T WM WHKE
sakoHoMeprocTU. H comanenwio, 4eTkyio 3aBHCHMOCTH [i0 cHX HOp
YCTAHOBUTEL He YAAJI0Ch, XOTA B HEKOTODPHX CIyJagX OTMedajioch,
970 rad (HedTh,) HAXONAUMICH B KOHTAKTe ¢ cyabdaTamu, HampuMep,
€ ruHcoM wiu cyinb@uaaMu (DHPUT), CONEPHMUT OTHOCUTEIBHO GOJbIIe
ceposopoposia. bBuojornueckuit gaxtop B mofofHEIX caydIasX mMed,
BepoATHO, HeMajoe 3Havenme. OTMeYaq0Ch TaK:Ke, YTO CORepPKAHMe
a30Ta BRI B TeX CayvasX, KOTga B ra30BOM MeCTODOIK[AeHuHd NpH-
HUMAIOT Y9acTHe U3BECTHAKM M THICH. XUMAYECKad MHTeplLpeTaAHA
B 9TOM caydae OCTAeTCA €lle He pa3pelleHHLIM BONPOCOM M CaMoe
ABJICHNE e[iBa JIU HOCUT JOCTATOYRO OOIIMil XapakTep, 9TOOH MOKHO
ObLIO OHpaBATh CaMylo0 IOCTAHOBKY BOOPOCa HA 0CHOBE HMEIOIErocs
MaTepuaia.

Pasw, pactbopensme B HedTH, 1M0IyYeHHOH u3 CKBaM{WHLI, KaK
U CIIef\0Bao O 0/KUJIaTh, UMEIT MBIUBUAYANBHELL COCTAB, obpartnmi
TOMy, YTO Mbl BUAMM B IDOMEINIIEHHEX Ia3oBLIX Maccax.

Tabauya 26
Cocras razos, pacreopenHNx B HedTAX, Bec. %
(oo pamnmm C. H. IaBaosoii)
X Buxon, . uao-
Haumenosarne nedrm Bec. 9 CH, | C;H,y | C4H, ij?lm n-C,Hy,
Pamaesckaa . . . . . . . 0,53 — 1,5 | 30,8 | 14,3 53,4
Aeymunoekama . . . . . . . 1,43 1.9 3,6 32,8 | 11,3 50,4
_HGJIOHOBGRBH e 0,57 0,4 2,7 32,4 | 12,4 97,4
:Myxanonc}(aﬂ e e 1,60 — — 11,0 | 12,5 92,4
HoxpoBerkan . . . . ., . . 2,30 — 3,3 298 | 13,4 75,6
Ceprnosogckan . . . . . . 1,14 — 99 | 16,9 | 16,3 65,9 .
PoMamkuHckan . . . . . 0,88 2,2 2,4 | 134 | 22,9 59,4
Bapaueckan . . . . . . . 1,39 0,5 1,2 16,6 { 10,0 71,7

(



Tab6a. 26 moka3mBaeT, 9T0 OCHOBHHIM KOMIOHEHTOM ABJIAIOTCA
06a GyTaEa, B MeHBIOINX KOJXWYECTBAX COAePHUTCA INpONAH, eIle
MeHbIle DTaHA ¥ MeTaHA TOJBKO CJIEJH.

B o7oit Tabamme KOJIM4EeCTBA ra30B NOKA33aEK B BECOBHX UpPO-
IeATaX W B CpefHEM KojudecTBa mpouaHa M olomx OyTaHOB cocTa-
BIAIOT: polaHa 23, uaobyTana 14 u HopmansHoro Gyrama 61% . Takum
06paioM, Ha OfHY MOJIEKYJ.Y NpoNaHa NPUXOJNTCHA OKOJO 3 MOJEKYll
cmecu OyramoB. Taxoil mopcder Guur Gbl BepHRIM, ecau OHl MMeJaach
VBEeDPEHHOCTh, 9T0 B HedTu PacTBODEHHI Bech IpomaH m OyTaH, mMeB-
mueca B HedTa., Ecam sTo elfe MOKHO AoNycTuTh Aas GyTavos, To
Bpﬂ}l JIX BO3MOQHO a5 HpouaHa. BO BCAIKOM cJy4dae O4YEeHBb MHTepeC-HO,
410 n300yTAHA IPEMEPHO B 4 pasa Melblle, YeM HOpMaJbHOro OyTana.



I'aaga V

MOJIMMETINJIEHOBBIE YT'JIEBO/IOPO/IbI

§ 17. OGuwee conep:kanue B HedTH

IlonuMeTueHOBEE YIIEBOOPOJL COEP/KAT 3aMKHYTYI0 Hellb U3
rpynn CH, u noaromy, mecMorps ma dopmyny CnHan, oTBezalomyio
onepuHAM, WMEIOT HACHLINEHHH XapaKrTep. JaMKHyTasd IeNb MOKeT
cofep:aaTh . OT Tpex J0 Tropasfo OoJblIET0 YHCIA METHIEHOBLIX
rpyun, ofpasys HepaBHOIEHHLE [0 YCTOHIHBOCTH IUKJINIECKHE
cucrempl. TepMIHONOIHA MOJIMMETIUIEHOBHX YIJIEBOLOPOKOB He IpH-
ofpena OOMEUPUHATOr0 XapaxkTepa, OAMH M TOT e YIJeBOLOPON,
HA3EBACTCH PA3HLIMH aBTopaMH padnudHo. Tax mampumep, rexca-
MeTUIIeH, UMCIOIHI MeCTHYNCHHLIE OHKJ, MO3eT OwTh Ha3BaH
TaKdie IHKIOTeKCAHOM, rercarugpo0eH30JI0M H FeKcaHa@TeHOM.
B mocnegHCce BpeMs LpejJoKeHO el HA3LIBATHL LOJEMETHJIEHOBLIE
YIJIeBOZOPOALL HHI/IAHAMA (COKPAUCHHO OT IHUIJIOAAKAHOB), M HIA
OTHECeHHNA K TOMY WJIH HHOMY KJIACCY COe[WHeHHN 9Toll (OJBIION
rpyuns;, Aobasisercs ciaoBo., ofosHadawmee UHCIO YIIePOJHEBIX
aroMoB B UuKiae. Haupmmep, rekcaquriag u ero m3omep MeTHIIIEH-
TALMKIAH.,

Hpenmnosxennuit B. B. MapkoBEMKOBHM TepMEH HagTeHOB Io-
CTENeHHO BEIXOAUT M3 YHoTpPeGjeHHA, TaK KaK He XapaKTepH3yeT
purga. OOnaro 5TOT TepMuH yAoleH B TeX clydYasX, KOra peds
Bjer BoolIne o KiaccaX yriueBojOpojl0B M KOIJla BOIPOC O CTPYKTYPe
sjgpa npuolperacT BTOpPOCTeNEHHOE 3HAYcHAe, OCOOGHHO B CJydae
OTCYTCTBAA 1aHAKX 00 3Tok cTpyKrype. Tak maupumep, B rpymmoBom
aHaiause HeTH peYb mpeT o HadreHaX, B IOHATHE O KOTOPHX BKJIO-
4alTcA W IHOJAHHAQTEHH, T. €. HOJHIMK/AMIeCKAe LOJUMeTH/eHOBLEe
YTIEBOIO0 POJTHL. :

B opranavecioit XuMuu Bonpoc 06 ycTORYHBOCTH HOJHMETHIEHO-
BLIX YIJI€BOZOPOMOB XOpomo pa3paboTaH HA OCHOBE LpelcTaBieHUN
Bailepa u B BacToAme#l KHWre He paccMaTpuUBaeTcHA. ¥ CTOMIMBRIME
CHCTeMaMmu SIBJIAIOTCA HeHTAMETHIeHOBEIE M TeKCAMETHJIECHOBLIC YyIle-
BOOOPOAR, H OHH e IIpefCTraBIAIT 3TOT Kiace yIuIeBoAOpOIOB
B medru. [loMCKH APYr¥X IMK.IMIECKHX CHCTEM 10 CHX HOp He yBeH-
YaJIuCh YCHEXOM, XOTA M3BECTHO HECKOABKO paloT, HpeTeHAYIONHEX
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HA OTKpPHITHE B Hed)',l‘ﬂ CeMHWIEHHOT'0 HOJAMeTUNI€HA, TOYHO, BOPOYeM,
He joKasaHHoro. Bricmme ¢paknmum HedTm cofepsxar Take Owna-
KINYeCKMe M TPANARIAIOCKHE® IOJIAMETANSHOBHE YIIeBOJOPOLH Ppas-
augaoro crpoeHusa (CnHan_o, CaH2n—;), rnaBEEIM 00pa3zoM TaKwe,
B KoTopHX ofa IHUKJa UMEIT ABa OOIMX YIJIEePOFHHX aToMa (Kak
B Hagramune). Hpome Toro, B HedTn HaligeHH YIIeBOJOPOAEl, Dpefi-
crasiadomue coboil pasinIAbEle KOMOHHAIMA OATH- W MeCTAYWIeHHEX
IUKJIOB, 9aCTO CO/lep:Kalllfie TaK:de apOMAaTHYECKHH UK.
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Pnc. 11, Cxematmueckoe pacupefelenne YIJIeBOROPO-
JOB DagIHYHHIX KIAACCOB IO QpaknuaM He{TH.

Pacupepenenue MoHo-, GE- U TPUOMKIMTIECKUX YIAeBOXOPOROB.
B He(TW DONYMHAETCA M3BECTHHIM 3aKoHaM. MoHoHadTeHH ¢ AIEHHON
OeNbio yrIepoAHKX aTOMOB B GOKOBOM LielW TepMOTMHAMUYECKH MeHee
YCTOAYHBH, 9eM 3aMeIIeHHHE ABYMA WJIM TPeMA 00Jee KODOTKAMHU
nenama. B cury sroro cymecteyer mexoTopmii mpemes yclaomHeHmA
MOHOIMKJIUYECKUX IOJIUMETHIEHOBHX YTIeBOJ0POAOR.

Ha puc. 11 norasamo mpmmeproe pacupepenerne B meTH MeTa-
HOBHIX, PasIMIHHX OOJMMOTUIEHOBHX M apOMaTHIECKHX YIIEBOHLOPO=
AoB. 13 ar10f pOmarpaMMe BHAHO, YTO MOHONHKIMIECKHE IOJNH-
MeTu/eHH mMcYe3aloT BO ¢(pakumsax, Kanammx Mexay 300—350°,

6 A. ®. MoGpasnckait. 81



GUIUKINTECKYe COfePKaTca Bo GpaKnasx mpumepHo oT 160 mo 500°
npudeM KoiaudecTBo uX y6uBaer mocie 400°. Tpunmkamdeckue Ha-
XORATcHA BO Qpaknuax Hedrm, xunmamux Bame 350—400°. Jrto pac-
nopepejieEHe KJIAaccoB YIJIEBOAOPOAOB IOABEPHEHO 3HAYUTEJ bHRM
KoJe6aHuAM,

HomugecrsenHoe COOTHOMEHWE KJIACCOB YIVEBOLOPONOB CHUIIBHO
saBucur or tnna Hedru. Eme 3amernee 3Ta pasHUIA AJNA OTHENBHBIX
BUAOB TOJMMMETHIIEHOBBRIX M apOMAaTUYECKHUX YIrieBOgOpOaOB. Ha
puc. 11 moxazaHO IpmMepHOE pacIpefielieHAe BCeX KJacCoB yrIie-
BOZOPO/0OB B cpefHeil 110 cocTaBy HedTn.

B ra6m. 27 mokasaHo mpHMepHOEe COOTHONIEHWE YIJIEBOLOPOTOB
B pasHuX ¢(paknaax HedTu,

Tabauya 27

Pacnpefienenne TEROB yraesofopoaos so ¢paxkumax medra, sec. %
o - © < b p
Temuepatypa _ b N | [ | | |
BRKHNAHuA $pariui, & & & & &g & & &
‘ °c m: m: = ms: 'T's: m: m: m:
Q &) 3 Q &) &) o &)
Jo 100 80 15 — — 5 — — —
100—200 60 20 5 —_ 10 5 - —
200—300 30 10 30 5 10 10 5 —
300—400 15 15 10 25 — 20 10 5
400—500 5 — 5 35 — 20 30 5
Brme 500 — — —_ 30 — 10 40 20

B cpegmem HedTH copepmaT oT 25 go 75% uoaMMEeTHIIEHOBHIX
yraeBogoponoB. Jlerkme MertaHOBeie HedTH copep:Kar, IPHMeEpHO,
BTpOe MeHBbIIe ITUX YIIEBOAOPONOB, 9eM HajTeHoBHe HedTm, T[e
cojlepikaHNe MX B HeKOTOPHX ciaydasx gocturaer 80% Opm culbEO
COKpAMIEEHOM KO0JuYeCTBE METAaHOBHX YIIeBOZOPONOB.

YgenbHuii BeCc UOIMMOTHJIEHOBEIX YrIeBOJOPOJOB 3aBHCHT ISy
ONHOMMeHHHX ¢parmmii or tuma Hedtu. Jlerkwme HedTu copmep:KaT
DOJNMMETHJIEHOBEIE YIJEeBOLOPOAK ¢ 0olee HU3KHM YJeJbHEIM BeCOM.

Ha puc. 12 marnapgso usobpakeHn CcyIlecTByIOmupe 3[0eCh OTHO-
menusd, JlanAne aTol mumarpaMMBI He MOTYT, KOHeYHO, IPETeHIOBATh
HA GOJBMYI0 TOTHOCTH, TAK KaK IOJMHAQTEHH BRIEJAJIACH Pasnnd-
HLIMM METOJlaMy, TeM He MeHee IOPALOK BeXwduH Oojlee HIM MeHee
cooTBeTCTRYeT peiicTBuTenbHocTH. Hakoi-Hubyae CAIuKITIeCKHA yrI-
aesogopor paga C,Ho, o MomeT comep:KaTh HeCKOJIBKO METAHOBRIX
paguKanoB, 4TO NOMKHO, KOHEYHO, YBEJIMYUTH ero TeMmeparypy Kda-
OeHnA, U B TO 3Ke BpeMA IpH 3TOH JKe TeMIepaType KHIEHUA MOKeT
IePeroHAThCH TPULHKIUIECKUH YTAeBOZOPOJ, COMepHKAluil MEHbB-
Dlee KONUYECTBO pajMKaJoB ¥ MEPeTOHAIUICA B TeX JKe Ipefelnax,
9To U OMOUKIHYeCKHid, Ho oOnagaomumii Oojee BHICOKHM yAeIbHRIM
BECOM,
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Jna nanocrpanmu 9YHNCIEHHEKX BEIWYHH W XapaKTepUCTHKE
PATOB BHCOIRX [OJAMETHJIEHOBHX yILJEBOJOPOJOB I PHBOTATCA
Tabn. 28, cocraBieHHaa Ha ocHoBe uccaegoBaHuA I'posHUM.

9ta Tabaupa DOKasHBAaeT OUKIMIHOCTh HOJIAMETHICHOBHIX yTIie-
BOJOPOJOB B 3aBUCUMOCTH OT Kiacca HepTH, U3 KOTODOH 3TH yIieBo-
moponasl Gum Beiesensl. Jfpo6uEe mokasaTend B GopMmyliax W PAR
YTJIE€BOXOPOAOB BHIBEIEHEl M3 HIEMEHTaPHOTO COCTaBa U 00bACHAOTCH
T€M, 9TO HCCHENOBAHHLIC YTIEBOTOPOAR MOFIHM HPENCTaBIATHL coOOH
CMECH YTJEBONOPOAOB PA3NHIHAON MUKIMUIHOCTHU. ‘
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Puc. 12. Yaeanuuii Bec BLICHIEX TOJAMETAICHOBHX ymesoﬁopo;(on H3 pas-
JUIHHX Nedreii.

Hegpmn: 1 — Hanudoprun; 2 — JIyusmane; 3 — Texaca; 4 — Oraito; 6§ — KaJIyHCKad; 6 —
IlencunbBaHuM; 7 — FPO3HEHCKAaA NapaduHUCTAA; & — JOCCOPCKaA;, 9 — MalKOIICKafA.
Pacuopenenenue monmMeTHIEHOBHIX YINIEBOTOPOAOB Mo (paxkmuAM

gedrTu B IpoleHTaX IMoKazano B Tabua. 29.

XoTa pauHbie 9TOf TaGAMIBI @ HE BINJIHE TOYHH, TEM He MeHee
MOPANOK BeINMYNH W WX IMOCHE0BATEILHOCTD MIA Kakaod HedTn
COXPaHAWT CcBOE 3HadeHnue. IIpexkne Bcero caegyer oTMETUTH 3HAYH-
TEIbHYI0 PaBHOMEPHOCTh COAEp:KaHWA MOJUMETUJICHOBHX YIIeBOO-
pojoB 0 BceMm PpaKImAM, JANIh HEOONbIIOE MOBLIMEHHE UX B 00/acTh
caMBIX BLICOKOKuOAMMX (pakomit meftm, a TaxyKe CXOLCTBO B ITOM
OTHOIOCHHWH BCEX THIOOB Heq)'l_'ef{; HCHKIKYEeHNuEe COCTAaBIAAKT TOJBKO
et Broporo Baky. To mocrosBcTBO copepskaHHA IOJMMETHICHO-
BHIX YTIJIEBO/[OPOZOB OOBACHASTCH TeM, 9TO, KaK NPaBHIO, BO BCEX
HePTAX cojeprKaHne METAHOBHIX YIJEBOJLOPOAOB C IOBHINICHAEM TEM-
nepaTypnl oT6opa $paknuil magaer GRCTPO, CofepKaHHE e apoMa-
TRIeCKHX — MeJJeHHo Bospacraer. Ilosromy, ecam paccmaTpmpaTh
TOJABKO TPH TAOOBHIX KOMIOHEHTA Hed)'l‘]d, T. €. METaHOBHIE, DOJH-
METAJICHOBEIE H apoMaThYeCKHe, CogeprKanmeé TOJAUMETHJIEHOBRIX
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Tabauya 28

CroiicTBa MONMMETHICHOBBIX YrI€ROXOPONOBR, BhIleIEHHHLX H3 BHICIIAX
dpaxunii HexoTOphX HedTei

Pap, ycra-

Mouae- ' -

®paryas 20 gvisip- | Pacgernas | HOBJICHHHH

Hedrs P R ' dj iuﬁp Ho pacder-
C dopmyaa HOT

Bee dopmyae

333—363 | 0,864 24 | Cyy5Hass | CaHano g
363—393 0,866 277 Cig,9Hs7,7 | ChHans,q
Kany:ckan 424—453 0,882 341 Coy,6Hus CoHopn 3.9
453—483 | 0,899 | 390 | Cpg Hgpo | CHyy 4
483—512 0,908 413 Cog,sHs4,9 | Calon_4,7
328—370 0,851 241 Cin1Has,r | ChHgn_q,3
BanaxaHnckasa 426—468 0,889 336 C, il H, 5.5 CoHypn 5.9
482—526 | 0889 | 400 | CgeHisgo | CiHyp ,
320—363 | 0826 | 262 | Cig,Hsps | CnHyp
I'poanencrasn 363—405 0,839 292 Co0.0Hst,2 | CaHlan—o,6
napadurACTasn 420—461 9,862 363 CyeHso,3 | CaHopn_q.7
461—504 | 0874 | 392 | Chg Hyg, | CoHyn o s
339—387 | 0841 | 218 CooHgy g | CoHgn_y
Majixonckas 436—485 0,872 379 Coq sty s | CoHop sy
485—526 0,889 437 Cay..Hso CHopn_as

Tabauya 29

CofepikaHHe HOJIUMETHISHOBBIX YINIEROJOPOOB B HOCAeX0BATEAbHEIX
dpaxunAx HekoTopuix HedTeir, Bec. %

$a | &
3 & B °
2| 8 | g8 |25 B 8
o =)
Opakunu, °C o = E 2 2 5 & g 2 & 2
[ ] 2} o S Q =] N 4 =
&1 5 |25|_%| S | E|E | 2| E
S R =8I & " | = = = =
95—122 81 68 48 37 63 29 35 23 37
122—150 51 66 45 30 67 24 23 21 30
150—200 66 59 35 29 69 28 33 29 28 -
200—250 66 74 63 36 72 33 35 42 34
250—300 70 78 59 44 78 28 38 41 44
300—350 70 78 65 54 80 30 38 40 54
350—400 74 76 62 62 83 40 54 — 57
400—450 78 74 57 " 83 33 87 33 44
450—500 81 74 56 70 80 30 86 35 34
500—550 78 76 56 G 82 30 84 28 24
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yrIeBOlOPOXOB MoXydaercs Kak pasmocTb Mexay 100% u cymmoit me-
TAHOBHIX ¥ apOMATHIECKNX YIJIEBOTOPOROB; KORIEATPAluA MOTUMETH-
JEHOBHIX HOJKHA OCTaBaTbCA BO BceX ¢pakmmaAx Goiee miam MeHee
MOCTOAHHON MM MEJJIEHHO BO3pacTaTh.

§ 18. MusuyeckHe cBOHCTBA MOINMETHIEHOBBIX YIJeBOXOPOJOB

ITo Bcem puanuecKuM cBOMCTBAM HOJUMETHJIEHOBHIE YIJIEBOIOPOME
0an3Kn K METaHOBBIM; Y/€JIbHEE Beca NPUOJMBUTENLHO ABIAIOTCA
CPeIHUMH MEKAY METAaHOBRIMH H apoOMaTHYecKMMHN YINIeBOLOpoOAaMu,
TeMIlepaTyphl NJaBJIEHHA JJA BCEX HHU3IMHUX YJIEHOB JI€KaT OYCHb
gusko. Ilapamerp pedpakinum AIA MOHONHAKIMYECKAX M NOJUNHAKIH-
YecKUX NOANMETHJICHOB ClIeyOmMi:

MOHODUKAATECKAR . . . . . + « + « « « « . 1,0395
BHOEKJIATIECKHE . . . . « . . o . oe .. 1,0326
TPAOUKIARICCKHE . . . . . . . . < . . . . . 1,0242
Tabauya 30
CrolicTBa MOJMAMETHIEHOBLIX YIJAEBOJOPOAOB
Temmne- | Temme-
parypa | patypa 20 20
Yraesogopoan nranne- | kmxe- d; rny
HusA, °C | Hma, °C
lukaomentas . . . . . . . . . .. —94,4 49,3 0,7454 | 1,4064
MeTuiuukIoNeHTaH . . . . . . . . . —142,7 71,9 0,7488 1,4099
ITHANUKIONEHTAH . . . . . . . . . —137,9 103,4 0,7657 1.4197
1,1-[uMeTHANUKIONEHTAaH . . . . . —176,4 87,5 0,7523 1,4126
1,2 » , yue .o, . —52,5 99,2 0,7723 1,4276
1,2 » , mpanc . . | —120,0 91,9 0,7519 | 1,4120
1,3 » —136,7 90,7 0,7456 1,4076
IIponnanukiaonexnran . . . . . . . . —120,3 130,8 0,7756 1,4265
WNaonponmanukaomedtan . . . . . . —112,7 126,8 0,7766 1,4265
1,2-MeTHIaTRINURIONEHTAH, YuUc . . 128,2 0,7850
1,2 » , mparic 121,4 0,7691
1,3 » 120,7 0,7669 1,4210
ByTHImURIONeHTaH . . . . . . . . —108,2 | 156,8 07843 | 14,4315
N3oamuauukionenara . . . . . . . 169,0 0,784 1,432
Huxoiorekcar . . . . . . . . . . .. —6,5 80,8 0,7781 1,4264
MeTnauuKJIOreKcaRn . . . . . . . . . —126,3 100,8 0,7692 1,4230
dTunumraoreKkcan . . . . . . . . .| —114,4 132,0 0,7772 1,4324
1,1-JIuMeTHINUKIOTEKCAR . . . . . . —34,1 120,5 0,7840 14,4293
2,2 » s Yuc ... —50,1 128,0 0,7965 1,4333
1,2 » y mpauc . . —89%,4 125,0 0,7760 1,4303
1,3 » y Yuc ... —86 121,0 0,7835 1,4260
1,3 » , mpane . . | —79,4 | 119,0 0,762 1,4254
1,4 » y Yuc ... —85 121,7 0,7671 1,4230
1,4 » , mpauc . . —33,5 119,6 0,7655 1,4205
IIponnanukJIorekcas . . . . . . . . —94,5 154,7 0,7932 1,4371
Haonponnanmeaorekcam . . . . . . —389,8 154,5 0,7992 1,4410
1,2-MermasTANnAKIOreKcan . . . . , 153,6 0,805 1,4400
1,3 » 155,5 0,791 1,4344
1,4 » 151 0,789 1,4343
Byraiguxaorekcas . . . . . . . . . —178,6 179 0,7997 1,4412
AMUILAKAOTERCAH . . , . . . . . . 204 0,804 1,4428
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Opuaro Ha mapaMerpe pedpakIiHH CANLHO CKa3HBAGTCA XapaKTep
OHKIOB MONAMETHIEHOB, 4TO HE HO3BONACT HAJEKHO HMCIOIb30BATH
9Ty BeJAMUMHY B AHAJHTAYECKAX IIENAX, TaK Kak B HePTAX B CPENAMX
(bpammﬂx NpUMEPHO ONMHAKOBO HIMPOKO IpenCcTaBJIC€HBl KaK IeHTa-,
TaK A I'eKCaMeTUulleHOBLIE yI‘JIeBOJJ(OPOJlLI.

I'iaBaire dusndeckne ¢cBoHCTBA IIOJMMETUICHOBLIX YIIEBOZOPOJOB

npusefenul B Taba. 30.

§ 19. Xummueckue cBoiicTBa NOJMMETHICHOBBIX YriICBOAOPOACH

Mpuorme XmMuYecKue CBOMCTBA IOJAMETHJIEHOBHIX YIVIEBOXOPOJOB
HAOMHHAIOT CBOHCTBA METAROBEHIX.

Hpenxas cepHasd KucjoTa NPaKTUYECKM HE PacTBOPAET IOJHMME-
THIEHOBEIE YIJAEBOXOPOAL, HO NHMAIMASACA YaCTATHO PACKHCIACTCHA
3a cUeT BOJOPOJHEIX aTOMOB, M IOATOMY B IIPOAYKTAX PEAKIUH MOIKHO
HafTH apoMaTm9eckue CyIbQOKMCIOTH, NpHIeM 3aMemalomue Kup-
HEle paguKajinl cropaior. Y3 [guMeTniaOuRIOreKcaHa NOJydaercd,
Haupumep, Germsoncyabdoxuciaora.l IIpu o6rranoit o6paboTke HedTa-
HEIX (paKNuil cepHOl KMCIOTOH MJA yHaldeHusaA apoMaTHIecKuX yTie-
BOJOPCHAOB IOJMMETHJIEHOBHE IPAKTUIECKH HE 3aTParmBalTCA.

XaopcyabdonoBasg KHCIOTA IHEPrEIHO pearmpyeT ¢ NOIUMETH-
JICHOBEIMM YTJEBOJOPOJAME ¢ BHIEJICHUEM CEPHUCTOr0 rasa, mpumieMm
yCIEBONOPOAH IIOJHOCTHIO PACTBOPHIOTCA ¢ o6pasoBammeMm Olimike
He M3YYeHHEIX HPogyKToB. HecMoTps Ha HeckoAbKo paGoT, aHAJNTH-
4GCKO€ 3HAYEHWE HTOYW PEARIHH JJIA OTHENeHus OT 6ojiee MHEPTHEIX
METaHOBHX YTIEBONOPONOB HesacHO. Bo BeAKoM cirydae, METaHOBEIE
yTIE€BOXOPOJIEL ¢ U30CTPOCHHEM Pearupyior ¢ XJI0pcyab(oHOBOH Kuc-
JOTOW IOYTH TAKKe HHEePTHIHO.

JeiicTBue a30THOW KMCIOTH RAa OONMMETHIEHK U3Y9€HO TOBOJBHO
XOpOIN0, TaK KaK 3Ta peaKNus MHOTO pa3 IPUMEHANAch HJA ycTa-
HOBIeHUA HX cTpoeHus. llepeudniie murpocoenunenns o0pasyioTcs
TOJBKO DU HATUIMHA METHNBHON Ipylnsl B 60KOBOH Ijenm, a Tak Kak
HUTPYeTCS OHa TPyAHEe, IeM YTIepOIHhe aTOME BTOPHYHOTO XapaK-
Tepa, BHIXOJ HePBUYHEIX HUTPOcoeguaeHnii HeBHCOK. CROPOCTL HATPO-
BaHAA TPETHTHOrO YIJIEPOXHOrO0 aroMa BEIOIE, I6M JJIA BTOPAYHOTO,
a TaK KaK B IIOJMMETMJIEHOBOM YIJIEBOMOPONE CONEPMKHTCA HaPANY
¢ TPeTWYHBLIMH ATOMaMH YTIJI€POa MHOTO BTOPUYIHBIX, O0OKIYHO MONY-
43f0TCH BTOPHIHEIE ¥ TPeTHYHBIE HUTpocoenuHenusa. OXHOBDPEMEHHO
UAYT PeaKNul OKHCIEHUA ¢ Pa3PHBOM KOJBIA 1 00 paszoBaHneM IBYXO0C-
HOBHHEIX KucaoT. U3 nmenorexcana moaydaercd aTMM METONOM afuIIH-
HoBax Kuciaora. J{ia mosydeEmA JBYXOCHOBHEIX KHCIOT yHoOmee
[OJb30BAThCA KPemKoll azoTHolt Kmcaotoit (ymeabmurit Bec 1,40—1,45)
npu 100°. IIpu aTom ofpazoBaBmascA aguIRHEOBAA KACJIOTA IaCTHTIHO

1 Dra peaknua Omma uccaemoBada b. H. Menmyrtkuunuim. Peaxumsa upore-
#aeT CIOMKHO: 06¢ MeTHIbHLIE I'pynial Cropawrt, 06p33yﬂ YrIACKHACIOTY ¥ BOAY,
HPpOMe TOr'0, OKMCIAKTCA TaK¥Ke mMeCTh BOAOPOAHRIX aTOMOB METHJINUKJIOI€KCaHa.
Bee 510 NPOACXOAUT 38 CYET BOCCTAHOBIIEHHUSA CEpPHOTr0 aHrugpuaa A0 CEpHUCTOTO
rasja, IIpHYeM BLIXOJ CyJIBq)OK}ICJIOTH He3HATUTeJJeH.
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OKHCIACTCA [adbIIe B IIyTapoBylo, ApTapEyn m T. A. C momomsio
peaxknmy AecTPyKTHBHOTO OKHCICHAA HE YAACTCA HOJNYIHTh HAJOHKHAIX
XAHEHX O COfleDKAaHAd [OJMMETHIEHOBHX YTJIEeBOZOPOJOB B CMECH.
3aMemeHHHe MOHOMUKANIECKHE MNOJUMETHJICHH® HOPH OKHUCJIeHUN
OTIMEMIAT GOKOBHE L(ENH, Cropaomme A0 yrIeKUCIOro ra3a m BOJEL,
M03TOMY NPHMEPHO OfUHAKOBHE BHXOAH aJHIHHOBOM KACIOTH MOKHO
HONYYNTh TaK/Ke H3 HOJAMETHICHOB CJIOKHOTO CTPOCHHS, BEIEJICH-
HHIX H3 KepocHHOBHIX ¢parmmi.

Oxmeneane BO3JyXOM IOKAa3HBaeT, UTO CTORKOCTh IOJMMETMHIe-
HOBHIX IMKJIOB HEAE, 96M Y apoMaTHIeCKuX, W CIle HOHMKAeTCH
¢ yBeAMYeHmeM MOJIEKyJAsSPHOro Beca 3a CYET 3aMeCTHTENeH. ITpoxyx-
TaMi OKUC/JAGHHS SBJIAOTCA KUCIOTH M OKCUKHCIOTH. Jlermgporenu-
3aquA NMOJAMMETHICHOBHX YIEBOXOPOXOB JIETKO IPOTEKAeT ¢ MiaTd-
HOBMIM WJIE DAaAJajmeBRM Karaamsatopamm. IlpepnosxeHo TaK«e
MHOTO KATAJM3ATOPOB CMEMIAHHOTO THIA, DPaboTalmuX IpPR TeMIe-
parypax Goliee BHICOKHX, I€M B CIyUae IIAaTHHH, B peayiabraTe Yero,
KpoMe IPOXYKTOB JIeTHPAPOBAREA, MOJYIalTCH B HeGONBIOM KOJId-
qecTBe apoMaTHUECKme yTJAEBOLOPOAH, 00pa3oBaBIMMecH BCHE[CTBHE
neryaponmiausanuu. CMemamanil IIAaTHHOBO-KENIE3HBIH KaTald3a-
TOP CHU/KAeT poJb peakOuil permpponmkimsannu. [lermppuposanme
MO3BOJAET KOJXAIECTBEHHO NEPEBECTH IMeCTHIIEHHHE IOJINMETAJEHO~
BHE YIJEBOJOPOAL B apoMaTHiecKme, lUpHIeM, NATHLICHHEC H30-
MepH, a TakKe reMsaMeleHHne ocTaloTca HezaTpoRyThiMu. [lraruno-
BHIT KATAJIW3aTOD MMEeT 3HATeHNe He TOIBKO B aHAJNNTUIECKONH XuMum,
HO OPHMEHSETCHA TaKXe B 3aBOACKHX Ipoleccax apoMaTH3alum Cpef-
HEAX HeQTARHX ¢paxnmil, IpeBpamlauXcAd NOpA TedIeparype
oromo 400° B cMech JerkEX yrJeBOJOPONOB, copepkamumX Goxbmoe
KOJHIECTRBO apoMaTHIecKux.!

IHecTudneHEOE AP0 HOIAMETHIEHOBOIO YIVIEBOAOPOAA IPH IIOBHI-
HIeHHO#l TeMIIepaType M30MEPH3yeTCA B 3aMeleHHoe NATHIIEHHOE,
9T0 CJEyeT N3 COOTHOMEHHsS CBOOOAHOH 3neprmn. Jta maoMepm3anas
XOpOmI0 M3yYeHA [IA CHCTEMHl IHKJIOTEKCaH | MeTHINHKIOIeHTaH,
A yCTAHOBJEHH DAaBHOBECHHE COOTHOIIEHAA THX YIJIEBOLOPOJO0B MPH
pasanuEMX Temneparypax. Msomepmsanmma mpoTeKaeT UpPH Topaspgo
foJee HA3KHX TeMOEpATypaX B IPHCYTCTBHH aJIOMOCUIHKATHHIX
KATaJm3aTOPOB M PACHPOCTPAHAETCA HE TOJHKO HA MOHOIMKIUICCKAE
MOJAMETIIeHK ¢ 6 aToMaMm yriepofga, HO H Ha BHcmme GullMKInTe-
CHKEe IIOJMMETHJIEHOBEIE YIJIeBOZ0POAH.

PasHoBecHOe TIpPEBPANEHHe MMIECTATICHHOTO TOJRMETHIEHOBOTO
yIAeBOfiopoaa LUKJOTeKCaHA B NATHIICHHHIE MeTHINUKIONEHTAH

1 B ¢BA3HW ¢ BONPOCOM O BO3MOMKHOCTH 00Da3sOBaHMA apoOMAaTHYeCKUX YriIe-
BOJOPONOB M3 NATHYNCHHHX 33aMEM[eBHHEX HAaQTeHOB HATePeCHO HCCIefOBANHe
®paiteca, KOTOPHIT TOLBEPrajl feTNPOreHU3aNul CMeCh U3 METHJIUHKJIOTeKcana,
cofep KaBmero MeqeHslif aroM C14 TUMETIVINAKIONEATAHA JI HOPMAJIbHOIO TelTaHa.
JlernmporemuzanuA Bejach Ia aXOMOMOINGIEHOBOM KAaTalm3aTope, KOTOPKI
He AeHCTBOBAI Ha TrelTaH B CTOPOHY AETMAPONMKIN3ANUN. BHACHWIOCH, 9TO
TOJBKO ITOJNOBRHA DOIYIeHHOrd TOIYoJda o0pa3soBalach M3 MeTHINHKIOTEeKCAHa,
OTKY/JA cIefyeT, 94TO JpyraA HOJOBHHA MOIJAa 06pasoBaThCA TOJNBKO U3 JUMETHII-
OUKJIONeHATaHa 38 CIeT PaCcIIApeHHA KOJIbIa ¢ 00pa3oBaHueM MeTH/NUKIOTeKCaHa.
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nano moeox A. B. ®pocry m C. H. O6psagankosy paccanTaTh Ha OCHO-
BAHME COBPEMEHHOIO COOTHONMEHHA MEeXAy 3TAMHA YTJIeBOJ0POJaMH
Te TeMOepaTypPH, IPH KUTOPHIX IPOMCXONANI IPONECC IpeBpalleHus
peprr. Oxasanocy, ofmako, 4To opm He mpeBmmaxm 250—300° C
A B HEKOTODHIX cixydaaXx Geurm gake mmwke 90°. Ogue u3 yKazaHHHX
aBTOPOB CUMTaeT, YTO HedTH MOKHO pa3[eIMTh Ha JBa KJacca: OfHU
o6pazoBanuch mpm remmeparypax jo 150° m B mmx mpeo6irapgaior
reKcaMeTuJeHoBrE Gopme, apyrue — obpasoBaBmmeca npm 250—
300°, copepsaT BaMeTHEI®E KOJMYECTBA IEHTAMETHICHOBLIX IAKJIOB
I HOpMaJbHbHEe HapaduHOBEE yriaeBogopoan. Takoro poga momcyeThr
Oniy G5l NPAaBUIBHEIMA, €CJIH MOXKHO 6BIIO 6B roBOpHTH 06 OTCYT-
CTBUM TNPUTOKA MNPOCTEHMAX MNOJMMETHICHOBHX YTJIEBOLOPOIOB
u3 Goee BHCOKOKMIAMAX YIIeBOXOPOHoOB. Mexny TeM odeHhL BO3-
MO’KHO, 4TO 0CBOOOKNEHHE NPOCTEHIIMX MHEKIOB MOTJIO IIPOTEKaTh
H N0 TeMmepaTypH M30MepH3alHHl, a TaK KaK BEICIINE IOJIAMETHJIe-
HOBHI® YIJEBONOPOAH COAEpPKAT TJAaBHEM 00pa3oM WMEHHO IIeHTa-
METHJEHOBLIC IWKJIE], DOABJIEHNE METHIAKIONEHTaHA MOTJIO 11 He OHITD
pesynbTaToM H30MepH3alum. JTO, KOHEYHO, PE3KO HapyMaeT TepMo-
AAHAMNYECKY0 CTPOMHOCTD PacCyXAeAnH 1 NpH BHYNCIEHMAX MOKET
IPHUBECTH K HEBEDPHHIM pPeayJabTaTaM. .

Ilpm TepMuveckoM pasioemMEm HONUMETHIECHOBHX YIJIEBOXOPO-
0B, Opm Temueparypax mopapka 600—650° mpomexogmT pacmemre-
HAE ¢ pacKpuTheM Hakina m o0pasoBaHMeM B KadecTBe YCTOMYMBEIX
dopM HempenenbENX YrIEBONOPOAOB.

I'azoofpasHne NPOAYKTH COREPKAT 3HAYATENHHOE KOAHIECTBO
AUBMANIA, Najaioliee ¢ yBeINYeHMEM TeMIepaTyphl KAIEHHS paspy-
maemodi ¢pakuuu. Iluknorexcam mosker o6pasoBaTh INpE 3TOM
Ao 20 MoJexyJNApPHHX INPOLEHTOB AWBREMIA. OJHOBDPEMEHHO obpa-
ayercst oneduaoBki yrieropopog. Bo Bropoit daze peaxumu mmone-
$ur n onedun KOHAERCHPYIOTCH ¢ BHIEICHEEM BOLOPOJA I obpasoBa-
HieM GeH3zola Mo ypaBueHMIO:

CH—CH CH cH
V4 N\ —

CH, CH, — HC</ >CH+2H,.
CH,=CH, CH CH

CorsracEo aTo0it cXeme AWBHEMT M TPONEIEH JAIOT TOJXYON, a GyTH-
JIEH — COOTBETCTBEHHO KCWJIOJ, MMCHHO OPTOMSOMED, Cpa3y iKe H30-
MepU3YIuiicA B TepMOAMBaMHIeCKu HamboJee yCTOHImBHIL MeTa-
kcmron. O6pasoBamme apoMaTH9eCKHX YTIEBOJODOZOB LM YHCTO
TePMUYECKOM Pa3M0KeHAM HE ABJIACTCA BEAyIIedl peakuueil, u mpak-
TAYECKH OAMHAKOBOE KOIUYeCTBO Gen3ona MOKHO MOJYIATH M3 yrie-
BOZIOPOJ{0B, HE COlEPAAMAX KOJAbLA MOJUMETHICHOBOTO TUIA, HANPH-
ME€p W3 METAaHOBHIX YIIAEBOZOPOHOB, CIOCOOHHX TaK:ke 06pa3oBaTh
muBuEuI. Takmm o6pasoM, DOAUMETHIEHE 00pasyT CpaBHUTEILHO
MHOT'0 apOMaTHIECKWX YIIeBOJOPOUB HE IOTOMY, 9TO B HHX COJep-
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HHUTCA KOJbHEBAaA TPYIONBPOBHKA YIJIAE€POAHRIX aTOMOB, a IOTOMY,
9T0 OHM IPH pacmaje AanT MHOIO MUBUHHANA, COTTAacHO yPDaBHEHHU!O:

H — CH
] ARG . 2———~CH4? Q‘CHZ-kHZ
X, —c, 7 CH,= CH,

TepMokaTanns WOJMMETHIEHOBLIX YIJIEBOAOPOLOB HAaJ AaJIOMOCU-
JUKATHREIM KaTalm3aTopoM mpum Temmeparypax no 300° mpexpae scero
OPUBOAUT K M30MEPH3ANUM MIECTALIEHHHX HUKJIOB B IATUIIEHHEE,
oOpuieM 9acTH9IHO uponcxoaut OTIHIEIIIEH e 6OKOBHX nenen ecJiy OHMU
AMEIuch B JMCXOAHOM YTIEBOJOPORe; TaKe Ipu 3TOM o6pasyoTcs
HeGo/IbIIEe KOMHICCTBA apOMAaTHIECKNX YTIAEBOJOPONOB, CKODee BCEro
3a cuer paermjgporemuzanmu. Ilpu Gosee BECOKMX TeMmepaTypax,
XapaKTepusylommX KaTAIPTNIeCKMA KPEeKMHT, OOINMETHIEHOBHE
IWKJIH paspymaTcsa ¢ 00pa30BaHNEM HEIPENeNbHHX YTIEBOA0POLOB
¢ OTKPHITOH Iemblo, NMpeBpalfalolnXCcA 3aTeM BCJENCTBAE JUIPOIOP-
IIMOHUPOBAHAA BOJXOPOJA B METAHOBH® W APOMATHIECKH® YIJIEBO-
JIOPOTHL.

Ilpm TepMokaranmse acTo HaOMIONAKTCA peaklum m3oMepm3allum
MOAHMETAJIEHOBRX 3aMEMENHKX YTIEBOAOPOIOB C oﬁpaaonannem Had-
Gomee ycTONYUBHIX M3OMEDPOB. §

B atoM otHOmenumy mabiaomaeTcA HEKOTOPHI MapajieIn3M B nen—
CTBUN aJKOMOCHIHUKATOB H XJTOpI/ICTOI‘O aJlIOMUHUA, IIpPAYeM lIOGJIe}IH]?II/I
gedictByer mpu 0ojgee HM3KHX TemmepaTypaX (make mpH KOMHAaTHOM
B HEKOTODHX caydasx). Ognaxo, mo gabuwogerusam Typopoi-Ilonnak,
METUANUKIOTeKCAH HUKAKMM M3MEHEHHMAM HE IOJBEPraeTcHd IIPH TeM-
neparypax go 70° (AlCls), oTkyna caenyer sakaoumnTh 06 ocobennoit
ycToiiduBocTH 3T0TO yraesomopoma. M. E. Cocaumma mamia, 9To
punakiaonentun () w puourxmomentmamerarm (I1)

N N,
TN _ s

¢ xaopuctaM amiomuamem npu 20—30°, myTtem pacmupeRuA IATH-
YIEHHOTO IEKJIA [0 MeCTHLIEHHOTo, IPeBPallaloTcs COOTBeTCTBEHHO
B perarmaponadTanun (III) m merunpexarmaporadraama (IV)

NN VAV S
)

Ilpu stom obpasyercas ms (II) mpauc-mermagexarmaponadrannm.
Touro Tarke, Kak yuc-ruppusfan (V) msomepnsyerca B Tpancopmy.
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Hccaegoparna W. E. CocruHoit mokasanm, 9T0 m30MepH3anus CeMH-
WICHAHX I JeCATUYLISHHHX OUKJIOB TaKKe IPUBOMAT K 06pa3oBaHAIO
COOTBETCTBYOINUX AeKanuHaoB. Xorta ammmkiaoueatma (I), mmnuario-
oearnameran (II) u Tem Gomee mmrmur ¢ wmeaom aTomMoB yraepoga
B ofHOM IuKie Gombime 6 B HedTH He CYMECTBYIOT WIH, BO BCAKOM
cillydae, He HAUJEHH, [eKalWs ®W ero TIOMOJOTH PACIPOCTPAHEHEH
IMUPOKO, 9TO [JOKA3HBAeT YCTOWIMBOCTh MMEHHO OWOUKINIECKUX
HOIMMETUIEHOB, B KOTODHX CBfA3b IMKIOB OCYIIECTBISETCA 9epe3
OBa yriaepogHHIX aToMa.

§ 20. Pacopenerenne u30MEpOB IOIHMETHICHOBBIX YIIEROJOPO/IOB

Copep:ranue IpocTefimuX IO.IEMETHICHOBHX YTIeBOLOPOLOB B pa3-
JUYHEIX HeTAX HEONMHAKOBO, I MeTaHOBhIe HedTH BoOOIME cogep;kaT
MEHbIE TOJMMETHJICHOBEIX VIJEBOLOPOJOB. JaT0 OTHOCHTEIHHOE
coflepKaHue OTAeIbHLX HPeACTasATeNed BEaPTeHOB YAABATEIBHO OO~
oOpasno (tabax. 31).

Bo Bcex medrax, mesaBmcMMO OT TeOJOTHIECKOrO BO3pPAcTa HIH
Tuila HeIH, Pe3Koe BRAENAITCA CBOMM CONEP/KAHEEM MeTHI3aMel[eH-
AbI6 MAKIOMCHTAHA M IMKJIOTEKCAaHa. 3aTeM, Ha BTOPOM MecTe, HaXo-
BATCA COOTBETCTBYIomue srunsamemennse. [[ponmn- » m3ompommiuo-
BL€ T'OMONOTA 060X PALOB TOAAMETHIEHOB HE HTPAlOT 3aMeTHOH
poun, He rOBOPA yiKe 0 romonorax c 6oxee gamunoi mensio. M3 npyx-
3aMEIEeAHHX MUKIOMNEHTAHOB mpeobiagaer mpawnc-1,3-Tumernnmukio-
IeHTaH, 3aTeM mparc-1,2-1aAMeTHIUKIONeHTaH, IPAIEM COfep/Kanne
OepBOTO MPUMEPHO TOTO Ke HOoPALKAa, 9T0 B METUINMUKICUEHTAHA.

Takaa e 3aBUCHMOCTH 3aMerTHA M JJAA FOMOJIOTOB IHKIOTEKCAHA.
Hocae pesko mpeoGiagaiomero MeTHIMHKIOreKCAHA CPELE ABYX3aMe-
ImerHbx Hambomee pacupocrpamen 1,3-muMermanumkIorexcanm, 3arem
1,4-n30Mep, w Ha Tpertem mecre 1,2-m30Mep, XoTa mAuaA 3Toi Tpynms
FOMOJIOTOB M M30MepOB 3aBHCHMOCTb HE TaK APKO BHPa’keHa, Kak s
HU3MuX npegcrasatened. Mmeerca eme Mano JaHEHX A yCTaHOBIe-
HAA DOoRO0HBIX K€ 3aKOHOMEPHOCTed Jad TpeXsaMeI[eHHEX IOJMMe-
Tnienos. [lo-Bagumomy, mpeo6aajaer m3 ToOMOJOTOB NUKIOTeKcama
C TPeMa MCTHABHLIME rpyunamu m3omep 1,2,4, torpa kak maomep 1,3,5
pacupocTpanes MeHbIIE.

Has roMooros ¢ ByMAa 3aMeCTHTENdAMH, T. 8. METHAOM W ITHIIOM,
OTHOCHTENBHO 0OJBMEM DACHpPOCTPAHEHHEM HOIb3YETCH METAH30OMEp.
B coormomennsx romomoror mukiorexkcana, B 06IeM, HaMeYaoTcsH
T¢ e TeHJCHI[UH, YTO W AJA paAga O0ens3olla M 6ro TOMOJOTOB, KaK
ME YBUIHM HiKe.

B Taf;. 32 nomemens HeKoTOpHE JaHHLIE 1O COJ[ePKAaENI0 TPO-
CTedINAX TOMOJOTOB IUKJIOMEHTAHA W IHKJIOTEKCAHA.

IIpn amanwse gammbIx 9T0it TAGIWOL caefyer mMOTH B BUIY, 9TO
Aas coBeTcKkux Hedred B mccaencsanue Gpaica GeHaWH ¢ TpaHAAME
Kumenna go 150°, pas amepuramcknx 36—117°, B wactmocTm pmiaa
metn [lomka — or 40 o 180°, mosromy abcomioTre mugpr copep-
JKanusA He MOryT OWTh CPaBHHB&EMEL.
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Tabauya 32

Conep:xanme roMooros DURICNEHTAaHA N LHERIOreKcaHAa B Gemamme 36—117°
medredi CIIA, Bsec. %

S |8 - &

g | B o | & |s o | B &~

ELS 18 58|55 158 |25

VYraesogopons .|l g g = |5 |&8 Egl= |2 o«

@ =] (@) - o] H o =) P - -~ I

21 E |z [§|2|82(85] 8 || 58

] 2| o Qo =yl <z

& |5 |8g| B | & |ge 8B 8 | a5 | &

L | X 0RO |6 2B S | &S | =8

Hnrnonmenran . . | 0,96) 1,23| 4,85 1,08 1,25| 1,76 | 0,67 | 0,73 1,07 | 0,15
MeTainurioGen-

TaH . . . . . . 6,01 7,42 5,42 6,40 7,52 (10,27 | 5,01 5,52| 6,70 | 2,90
drnnnukdonentan | 2,09 | 3,58 | 3,48 2,70 3,65 | 4,38 2,34 4,09 3,22 | 0,60
Iluknorexcan . . [10,40 [13,66 { 7,20 | 9,64 | 4,68 |17,63 | 7,13 [15,07 | 10,94 2,30
MeTHINURIOre-

cal . . . . . . 22,00132,39 |17,20 121,58 (12,29 14,55 [18,07 I37,-’18 23,02 | 5,39

OTmeueHHNIe HBMINPAYECKNE 3AKOHOMEDHOCTH COLCPKAHMUA OTHENb-
HHIX TOMOJIOTOB B A30MEPOR IOJUMETHIIEHOBLIX YIIEBOKOPOKOB CTAHO-
BATCA BHOJIHE AACHRIMH, €cn 06paTRTECA K PACCMOTPEHMI0 MPUCYIUX
UM BenmIna cBoGouHOE auepriy.

Ipupamerne gaues nenn ma ogny rpynny CH: npmeonut k Boa-
PacTaHUI0 BenXwYmHEl cBoGoxmoit smeprum ma 2,053 mpm 300° K
u 6,882 xkas ma atom yraepopa mpm 500° K (rabm. 33 u puc. 13).

B coorsercrsun ¢ o6mmm npasmiom B HePTAX, BAMBKAX K COCTOA-
HU0 PABHOBECHS, 1IPeobiIalaloT M30MEPH ¢ MUHUMAIBHON BeIMIAHON

Tabauya 33

CroGojnast dHepras 00pa30BAHNA I0JUMETHICHOBBIX yriaesoqoponos

Ceobognan sHeprus,

®aopmy- kkaa/moav npm T°K

CoepgnneRue
na

300 400 500
urnomenrann . . . . . .. . ... CsHyy 9,40 19,06 29,25
Mermanuraonentan . . . . . . . . . CoHyq 8,76 20,59 33,00
OTUNUMKIONEHTaH . . . . . . . . . C,H,, 10,91 25,08 39,91
1,1-TuMeTHIIWKIONGHTAH . . . . . . C,Hy4 9,58 24,26 39,58
1-yuc-2-JInMeTANIOUKIONEHTaH . . . . » 11,18 25,67 40,83
1-m panc-2-JluMeTHINAKIONSHTAN . . » 9,42 23,90 39,04
2-yuc-3-IuMeTHIL MR IOIEHTAH . . . . » 10,10 24,64 39,78
1-mpane-3-JluMeTannukiaonenTan . . » 9,62 24,10 39,24
w-Ilponmamaknonenran . . . . . . . CgHye 12,85 29,41 46,68
K-Bymnaguxaonenram . . . . . . . ., CoH 4 15,01 33,94 53,67
K-JlenmauuraonesTad . . . . . . . . Cy5Hgo 27,33 60,53 94,96
n-l'excagenmamikionesrag . . . . . Cy Hyo 39,65 87,11 136,25
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cBobopHOlt sEeprmu. Mermanmmkironmentana 6oxbme, YeM NUKIOIEH-
raHA, a HocJaefHero 6oJabmme, 9eM 3THINUKIONCGATAHA. Dolee NIuBHHE
Henu, 9eM STHIbHEE, He3aKOHOMEDHH M B Pe3yJbTaTe Heperpymnuu-
POBOK LEPeXOfAT B M30OMEPHEE JBYX- W TPeX3aMemEHHEE, KOTOPHE
CTOAT HuKe Ha mKajxe cBoboasoit smepruu. Cpexm OByX3aMelMeHHHX,
B CTPOTOM COOTBETCTBAM C HPaBUJIOM, IPeobiafaioT TPaHCIPOU3BOJ-
HEe, TJIaBHEM o0pa3om B nonoskesnu 1,3, me:enn B monoxkenun 1,2.

o~
Co

-
S

~
N
N

L8068, swepeur wa t amom Y2nepoda, kxan
© S
'
N

0 4 b + L
i 5 7 9 7 13 5

Yucno amomol yenepoda 8 monexyne

Puc. 13. CnofopgmHe HeprHu I'OMOJOroB muUKIorexcana (I)
H OaKJIomeHTtaHa (2) B 3aBHCHMOCTA OT 9ucia YIJIepoj-
HEIX aTOMOB.

1— pAR IUKIOrexcara; 2 —pAd UUKIOMeHTaHa.

ABanTornI8ne B3aMMOOTHOIIEHAA BeIMYMA cBoGOgHON aHEpPrum
CYIEecTBY 0T U JJIA yIA€BOAOPONOB PAfa NUKIOTEeKcaHa. 1ak e, Kak
# B pAAy LIUKJIONEHTAHA, CBOOOAHAS SHEPrud METHILIKIOTEKCaHA
MEHbOIe, 9YeM JUIA IUKJIOTeKcaHa W 3THALUKIOreKcaHa, W /Aajbloe
BO3pacTaeT ¢ mepexomoM K BhicmuM romonoraM. CeoGogmas smeprus
TPAHCU30MEPOB MEHbIIEe, IeM [JIA OUCIPON3BOJHEX.

B cooTsercTBHM ¢ B5THM HAXOQATCA H BCE 3aKOHOMEDHOCTH COJiep-
JKaHHA HM30MEPOB M TOMOJOTOR YTJIEBOJOPONOB PAZA IUKIOTEKCAaHA.

§ 21. Beicmme nmOIMMETHICHOBBIE YIIEBOAOPONBI B HedTH

Bompoc o cTpoennm BHCIMX DOXMMETHIEHOBHX YIIEBOJOPOAOB,
IPACYTCTBY IOIIUX B CPeMHUX I MacJAHKX paknuax aedTa, A0 CUX 0P
pemed Tonbko npubiamamrenbuo. [IpuMerAa MeTOX SKCTparmpoBaHAs
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WUIKUM CEPHHCTHIM aHTHADPHAOM, a 3aTeM ajAcopOOuI0 CHIdKa-
rejieM, ¢ IOCHERyIomed TIAaTelbHOM IeperonKoil u JOHmOJHWIeNb-
HOH DKCTpakImed Jjas moayderus 6Golee ONHODPONHEX ¢paKImi,
Poccmum wccaenosam me¢re ms Ilomka m mamexn, uro 32,2% or Bas-
TOT0 B HCCIEHOBAHME MACIAHOTO CHPbA HPHXONMJIOCH HA Pa3JIAIHAEe
CIIO}KHHE HOJIUMETHICHOBHE YIMIEBOTOPOAE ¢ OOKOBHIMA METaHOBHIMU
nenamun. IlpeoGnafanu yraeBojopofH ¢ ABYMA M TpeMA IMKIaMA
(15,7 m 11,2% Ba macamHOE capbe). B akcTpakTax Homydems: pas-
JUYIHLIC rnﬁpn,umﬂe yI’JIEBOIIOP()HH o ABYMA, TpeMA M g0 OATU I HK-
J0B, U3 KOTODHIX YacTh OpmHajjescala HOJIUMETHIEHAM M YacTb
K CIOMHOMY apUMaTAYECKOMY PANY ¢ PAa3JuIHbBIMU KOJHYeCTBAMH
PATAKAIORB.

Pax BonpocoB o Tuile BHCIMX HOJIAMETUIEHOBHX YIJIEBONOPOIOB
elre ne MOJydInJl OFHO3HAYHOro pemennsa. Hanpumep, BeT eme TognLIX
DAHHEIX O TOM, OpeobiagaloT IM B BHCmAX (paknuax OATH- WIK
mecTnuneEHne qukae. He scmo Tawse, kax cnazamn Mexpy coboi
UKL 9epe3 OfHMH NIX Yepe3 aABa yraepoguuix atoma? Ilpexcrasasaer
MHTEpeC W BOIPOC O JAJIWHE W IuCie PAafuKaliOB B MOJEKyJaX BEICIIAX
noxuHadTeRos.

ITeprurt Bompoc, MO-BUAEMOMY, PemAaeTcs B MOJAb3y TATHIICHHEX
OUKIOB MIM, BO BCAKOM Ciydae, 3TM IOuUKIH Opeobuaamaior. Metog
AerupupoBAHNMA MIECTHYICHHHX IOUKIOB B apOMaTHYeCKHE YKa3H-
BACT HA 3HAYATENBAYIO POJb OATHIICHHHX IIMKJIOB, M ONyGIHNKOBAR-

Tabauya 34
Coctas ¢parunii HefpTm M3 Yaberepa
ITpegens kunemms ¢paxumi, °C
Xumugecknit cocTan -:I;Q c]pq u’l:,O_ Cllm' ul;o_
<O [ BTel 10D - -0 O N
SO O -t -l b= ~a o o0
NN N m M RS ~f s
Yraesopopoau, Bec. %:
ApoMaTnuecKue e v e e e e e e 1T | 225 26 32 35
MetasmoBare . ., . . ... .. ... .. 8 7,5 1,5 0,5 —
IToMuMeTHIeHOBEI® MOHOIMMKANIECKRE . . .| 42,5 | 36,5 31,5 | 17,5 7
» Gnumxmuveckme . . . .| 29,5 | 26,5 | 30,5 30,0 19
» TPAUHKJIHIECKHE . . . . 3 7 95 | 13,5 | 25,5
» TeTPAUAKINIECCKHE . . .| — — 1 5 8,5
» MeHTalMKJIAAIeCKHEe . . .| — — — 1,5 7
» TeKCAUMKJIAYEeCKH: . , .| — — — — 2
HoaudecTBo yraepogdux aToMoB B GOKOBHIX Uemgx Ha MOJIEKy Iy
ApoMatugeckme . . . . . . . . ... ..| 4 4 6 7 10
Meranosrnie . P — — —_ —_
[TonumMeTHIEHOBHE MOHOLMKINYOCKH® . . . 7 10 14 20 28
» GUIUKINIECKHE . 3 6 9 15 23
» TPULUKIHICCKAE . — 3 6 12 20
» TeTpalUKIMIeCKHe . . .| — — 3 9 17
» MeHTAlAKAAYeCKae . . .| — — — 5 13
» reKCaAKJIAIeCKAe — — -— — 9
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HHE [aHHHE MNO3BONANT NPHHATH aTo IOJOXKeHume Kak Hamboxee
BepOATHOE.

Bompoc o ToM, KaknM 06pa3oM CBS3aHH MEKAY C000i mOdmMeTH-
JepoBHE OUKIL, pemaerca He Tak npocto. CoekTpanbHLIE MCCIERO-
BaEMA TOBOPAT B TOJH3y KOHACHCMPOBAHHHIX CHCTEM, XOTA U3 HEKO-
TopEX HedTedl yXAJoCh BEIAEINTH M HEKOBJPHCUDOBAHHEIE YIIEBOJO-
PoaE TAIIA OIUINKJIOTeKCuJIa.

Ponb GOKOBEIX Ijemeil BHACHAETCA MCCACNOBaHNEM HHPPaKPacHHX
COEKTPOB, I03BOJAOMUX onpeneants cpegmee wmcao rpynn CHs
u CH:. Tar Kak HaaImyme MeTHJIBHOH TPYIOH, BO BCAKOM cay4ae,
TOBODHUT O CYIECTBOBaHWYU LENX YINIEPONHHX ATOMOB, IO KOJNIECTBY
9TUX TPYII MOKHO CYIMThH W 0 ducie Ilenei, ecim, KORCIHO, IPHHATD,
9o menu He mMeloT uaocTpoenmA. Jlunkmma, Maprmr u Xodexkep
OpoBeIM MCCAERO0BAHME Tazoiid W MacHAHHX (pakumi wedrm
n3 Yabcrepa M DOXyYWIM PpeaydbTaThl, IPHBefeHHHe B Talm. 4.

Corzaceo 3THM HCCAENOBAHMAM OKa3HBaeTcd, 4YTO B BEICIOHX
PpakouAX HEPTH MOIYT MPHUCYTCTBOBATH MOHOIMKINYCCKHE IOTHMe-
THIIEHOBHE YTIeBOMOPONH ¢ 28 aromamu yraeposa B nemu. Homeuno,
9T0 ellle He 3HAYMT, 9TO BCe YTIEpOJHHE aTOMH HAXOZATCH B OJHOM
Henm, 3TOr0 U HE MOMeT OHTh, TAK KAaK IOHOGHEIA yrieBOIMOPOX [(OI-
7KeH ORITL TBEP/BIM M LIPH MCCHENOBAaRME HomacTh B mapadme. Peub
MO’KeT MATH TOJBKO 0 HeCKOJLKHAX IeIAX, HAIpuMep, o AByX ¢ 14 aro-
MaMHn yIjepoga B KaKgodl umam o Ooxbmem gycie Goiee KODOTKUX
1enen.

Mosxro npusectu eme pamsse (mo I'posHUU), ecsupgerensctByio-
mpue, 970 Opn OAM3KMX MOJEKYJIsSPHRIX BecaX M O[MHAKOBOM Temme-
paTtype Kunenuda paKOuy TAKeNhe HePTH IOKas3HBalOT Goiee BEICO-
KV ODHKIXYHOCTh MOJMMETHIEHOB, YeM HedTu Goee HH3KOTO YA eib-
moro Beca (tabm. 35).

Tabauya 35

CpaBHEHHE OHOMMEHHEIX IO TemMnepaType KHueHHA dparmmit
B OTHOUIEHAM IMKINTHOCTH

Mouaexy-
Hedts Yo. sec anpumdi Bec Pag
Qpaxuna 500—550°
Kanysceran . . . . . . .. ... 0,918 4271 C,Hy, s
OMOBHCKAA ¢ « ¢ v v o o o o o 0,877 469,2 C.Hy, o4
®paknua 450—500°
KHagymeram . . . . . . ¢« ¢« o 0,911 357,8 C"HZR_,“&
OMBOHCKAA o + v & v o o o o o & 0,873 372,4 CoHop oy
@paroua 400—450°
HanymeKad « « ¢« o« o o ¢ o « o 0,898 316 C,Hy, 4
OMOBHCHAR 4 o o o 4 4 0 4. 0,867 3185 CoHop_y,7
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Bricmme ¢ppaxumn medrn comepskar Om- u TPHUNUMKIAIECKHE YITe-
BOTOPOXEI, 3aMeMIeHHEIe OHOM UIH HECKOMBKUMH KOPOTKEMM IeNAMH.
Takaa cTpyxTypa BHCHEX DOJIAMETHIEHOB BEIBOXUTCH M3 JAHHHX,
OOJIYy9IeHHAIX NPM IOMOIU CTPYKTYPHO-TPYNNOBOIO aHAJM3a, OXHAKO
HHU OJ{HH IOJMMETRJIEeHOBRIN HOMANUKINIeCKAH yraesomnopos us Hedrn
B0 cux Iop He OhLI BHIIENeH (MCKIKYafd JEeKaluH W ero OmmKaimume
romosorn). KHax yke yxasmBanmoch, 3Ty BHCIIME DOJUMOTUICHE
3aKJT09a10T IIIaBHEIM 00pa3oM nATHYIeHnse qukit. He pas genannch
HOTBITKN INOAOUTH K PpeIeHKI0 BONpOCA IyTeM CHHTE3a BRICIIUX
HOJMMETHICHOBEX M apOMATHYeCKMX YIIEBOLOPOXOB U CpPaBHEHUA
HX CBOMCTB ¢ yINICBOZOPOJAMH, BHICICHREIMHE K3 He(TH B B/ 0YOHB
y3kuX ¢parnuil, drta rpomaguan paoTa HE oKasajJa CyIIECTBOHHOTO
BINAHNA Ha HalDM IPEACTaBJEeHAA O CTPUEHHUH BHICIINX MACHAHHX
YTJIeBOXOPO/IUB, XOTA OHA u OLuIa IOJe3sHA [JIA yCTaHOBJICHHA CBAAU
MY TeXHNIeCKAMH CBOHCTBAMM MAacel M MX CTPYKTypoOH.

Inanc, Xubbapx n Iloysmn wamam, 9To B omEOM aBHaMUOBHOM
macae dmeqo rpynn CHs okasamocs or 2 mo 4, Torma Kak 49ucio
rpynn CHz or 15 no 24. Ua aroro caegyer, 9T0 B Kasqoi memn MOTJI0
HaxopuTbesa OT 7 fo 12 yruepopmMX aToMOB, eclIu 7Ke Ymclo ILemeit
Oro 4 (M0 MaKCHMAJBHOMY YHCIY METHJIOB), TO 9TH I(€IN He TOJKHEL
Ourb B cpennem anummee 6 aTomoB yraepona. Bee atm cooGpaskenus
MOTYT MMETh 3HAUeHHEe B BOIIPOCE 0 IPOMCXO(eHHA mapaduEa IyTeM
OTIIENNEHUA y’He FOTOBOM NJIMHHOH Ilem:M OT LUKIMYECKOTo yrIie-
Bopropoga. OueBmgHo, 3TOT cmocof ofpasoBamms mapaduHa MCKIIO-
gaercAa. G [pyrofl CTOPOHE, PACHPOCTPAaHEHHME MMEHHO 0oJee KOpoT-
KIX IeMeil B CaMblX BHICOKOKUIAMMUX MOMMMETHICHAX H, Ha000pOT,
YATUHEHAE 9TUX HeHedl B MOJUMETHICHAX M3 HUKEKUIAMHX dparmmit
roBOPUT O TOM, 9TO, HANPHMED, TETPANMKIMICCKHE IIOTMMETHJICHEL
Moryam GH aTh Ha9alo TPUNUKINIECKHM, a OTH MOCJIEIHAE — GHIIIK-
audecknM noxumerniaenaMm. Eciu 6w aToT mponecc packpurma mocie-
AIOBATEJIBHO OJHOrO HUKIA 33 APYTHM IPOMCXOXMJI (€3 OTPHBA pajind-
Kaloe, T. €. TPH COXDPAHEHHH MOJEKYyIADHOTO Beca, LEPexoy
or paga C,Hy,_, & pagy C,H,, nomxen 651 COIPOBOKAATHCA HMEHHO
YATUHCHAEM [en OPU COXPAaAeHUH TOTO Ke YHCIa METWIBHAIX [Py,
KaK 3T0 TpeGyeTca B COOTBETCIBHM G TONLKO YTO YKA3AHHBIMU GO0G-
pamenuamn IBauca m XubG6apra. Bo Besxom ciaydae B BHICHIeH cTe-
UeHU WMHTEPECHO, YTO HOJMMETHICHOBHE YIIEBOXOPOLH CIOCOGHH
yAep:KuBaTh ropasgo Goxee JANHHEE Ienn, 4eM apoMaTmieckme.

XoTA MOMyuYenHLl MaTepuan eme u HeJOCTATOIOH IS LIADPOKAX
obobmennii, MOKHO BCe-TaKu CKa3aThk, 9T0 HalmYme OFHOH IIMHHOI
Henu B BRICUTEM IUKJIHICCKOM yIIeBOJOPONe YIyImaeT TeXHHYECKHe
CBOMCTBA MAaces II0 CPaBHEHMIO ¢ YIJIEBOZOPOLAMH, COlepIKamnMu
BMECTO OTHOU ANMHHOH I[EIIH HECKOXbKO KOPOTKHX C TeM Ke YHCIIOM
yraeponuux aromoB. Hpupoma axpa (ymxmomenramororo mmm mmkio-
PeKCAHOBOI'0) MMEET MEHbNIee 3AAUCHUE JJIf HHJIEKCA BA3KOCTH (TEM-
uepaTypHodl KpuBoll BaswocTw). Passeriemmas MerTamoBam mems
HOCKOJIBKO NMOBHINAET BASKOCTh YIAEBOL0PO/A U MOAMKAET ero TeMme-
paTtypy niuaBienusa. CpaBHEHRE TOKJECTBEHHHX OO CTPYKType yrie-
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BOIOPOAOB, coOAep:KamuX NOJIAMETHJIeHOBOe HJIU apoMaTHIECKO®
KOJbOO, IMOKAa3kBaeT, 9YT0 BA3ZKOCTb I'MIPHPOBAHHEIX YTJAEBOJOPOJAOB
BEIIIE, 9Y€M Yy HEI'WJIPHPOBAHHHX, 3aMe€Ha OnKJaa METAaHOBOH IEOBIo
Pe3K0o IMOHMKaeT BA3KOCTh 1 T. II. Bce aTn BHBOIH HE MOTYT, OJHAKO,
c4uraTbcAd YCTaHOBIEHHLIMMA TBEpAO, M, BO BCAKOM CJIy4ae, aHaJormp
MeKny HeQTAHKMH MacCISHEIMEA YTJIEBOAOPOfaMHA U CHRTETUICCKUMU
opoayKTaMu MAalo yﬁep,MTeJIBHH opesx e BCero moToMy, 94To CTPOEHME
CHHTETHIECKHX YIJIEBOZOPOHOB, 6E3YCIOBHO, 09€Hb JaleKo OT CTpoe-
HAA HePTAEWX YIAEBOJOPOROB, INPEICTaBAAIMUX CcO60H TIIaBHEIM
06paSOM HOINAUKINYEeCKHe THOPHAHEE TONMMETAIEeHOBO-apOMAaTH-
YecKue yrieBOogopPoOARl ¢ 2—5 OuKXaMH M KOPOTKRMH METAaHOBHEIMM

nenAaMu.
B medrm m3 YexocmoBakum 00HApYKeH MHTEDECHHH MOJIMMETHIE-

HOBEI YIIIeBOLOPOJI, AfaMAHTAH, ¢ TEMIEPATy POl KNIeHAA 0K0I0 268°,
yreabEaiM Becom 1,07 m moxasaremem mnpemomiesus 1,568. Yrae-
BOJOPOR HpejcTaBIger co60il KOMOMHAOUIO ABYX HUKJIOTEKCAHOBHIX
fAfep, CBA3AHHKX 9Yepe3 TPm oOIUX YrIepOAHHX aTroMa ¢ MOCTHKOM
m3 opmoil mMetmaenoBoi rpymunt. Crpoerne ero caegylomee:

CH,——CH——CH,

| | I
~CH CH, CH—

| | I
CH,— CH——CH,

CH,

IIpr TakoM cTpoeHMH B YIVIEBOLOPO[e HET HAKAKOTO HAIDAKEHHSA
cBA3eil m Monenb ero umeeT mapoolpasuylo dopmy. Popmyna yrie-
BOZOpOja TaKas e, Kak y Tepnenos G, H,,. Hasparne cpoe om momy-
9@ OT CJIOBA ¢ajaMaHT» — ajiMa3, TaK KaK MMeeT pemeTKy ajMasa.

§ 22. Ilpoucxo;kpeHme MOIMMETIICHOBBIX YIVIEBOJOPONIOB

OCHOBHKIM MaTePHAJIOM A 06pa30BaHUA IOJIMMETIIEHOBEIX yIIe-
BOAOPONOB He(TU HBIAKTCHA, BO-NEPBHX, THOPUIHHE TOIAMETHI6-
HOBO-apOMaTHYECKHe YTIeBOXOPOAH He{TH W, BO-BTOPHIX, HPOAYKTH
CHHTETHIeCKHX PpeakNuil, HaNOMHHAKOYE B KOHEYHOU CTagum IIpo-
mecckr NoauMepusanun oaeduaos, oo tTany peaxnmu Jlmabca — Anjepa.

Hanpumep:

CH, CH,
Va AN
CH CH, CH CH,
I + 1 =
CH CH—R CH C—R
N N\
CH, CH, H
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rae R axkraBupoBanHaAa Kap6ommabsraa rpyuna. IIpm B3anmopeficTBun
3J1€0CTEaPHHOBOI W KPOTOHOBOH KHCIOT MOKHO OKHJaTh 00paso-
BaEUA LUUKIAYECKHX LPOAYKTOB, Hanogobme CIefyoImero:

CH,— (CH,),COOH CH,— (CH,),COOH
| |
CH CH
4 AN
CH cH CH—CH,
o
b CH CH—COOI
N N\
CH CH—CH, CH
|+ l
CH CH--COOH CH
A 7
CH CH
I |
CH CH,— (CH,);—CH,

|
ClI,— (CH,);CH,

Peaxuna /{mabca — Angepa Moker mporexaTh m B BOAHOH cpepe.
OGpasoBaBmuecs KACIOTH MOTYT OTHICILIATh KapPGOKCWIbHY O TPYIITy
¢ o0pa3oBaHneM HEHACHUIEHHWX YIJEBOXOPONOB, BOCCTAHOBIEHHE
KOTOPHIX B MOPAJKe NUCIPOHOPIUOHUPOBAHUA BOJNOPOJA BIIOJHE BO3-
MOJKHO.

Ecan 6b MeranoBhie yrieBOHOpORH HePTH BO3HMKAIH TOJBKO
JHITh OyTeM pa3pylIeHWsA HOJIMMETHIEHOBHIX IMKIOB, CJIEZOBAJO OH
OKHJaTh, 9T0 CHJIBHO NPEBPAIICHHH® MeTAaHOBHIE HEPTH JOJNKHE
COZePKaTh* Mald0 NOJHMETHICHOBRIX YIIeBOHopoxoB. Menyy Tem
BO BCEX METaHOBEIX HepTAX COJePKaHMe IIOJMMETHJICHOB NOCTATOTHO
BeIcOKO. MosknO maske paccumTaTh, 4TO KONHYECTBO NpoCTEMImmX
MOJUMETHICHOB B GEH3WHOBEIX PPaKMINAX HadTEHOBHX W METAHOBHIX
HedTeH, B pacueTe Ha HeTHb, NPHMEPHO OfHHAKOBOE, HeCMOTpA Ha To,
9TO METaHOBLIE HE(TH COJePyKaT Iopasjfo Goubine GeH3NHOBHX (pak-
wuit. Meranusanus medru He ABIAETCA, CIEMOBATENBHO, PE3YIBTATOM
OJ(HOTO TOJBKO WCIC3HOBEHHA MNOJMMETHICHOBHX YIJIEBONOPOIOB.
Dbes coMEeHuA, 9acTh UOIUMETHIICHOB IIPEBPAMAETCH B METAHOBHIE
yII€BOTOPOMK, RO NP 3TOM NPOTEKAIOT PeaKInd, KOMIEHCHPYIOMHe
aty yOmub. B To e BpeMsa MeTaHOBHE YIJIEBOJOPOLH MOTYT BO3HH-
KaTb W [(pyrumu oyTtamu. JlaGopaTopHBIe MCCAEIOBAHMA M TEPMOTM-
HaMuIeCKWe pacYeThl IMOKA3HBAKT, YTO OPM TepMOKaTalm3e HoIuMe-
THJACHE He MOTYT BO3HMKATh HaIpuMep u3 mapadumHa, 34TO O4eHb
MHOro mpocreiimmx moaumerniaesos psaga C,H,, o6pasyorca mnpm
TepMOKATaIu3e CaMHX BHCOKUX ¢pakumil HefTH, NIpegBapHTETHHO
0CBODOKICHHEIX OT apOMaTHYECKHX YIIEBOXOPOXOB. B mocaenmem
caydae O4eBujeH mpohecc o6pa3oBaHMA HOJAMETHIEHOB 13 Tulpma-
HEX YIJIeBOAOPO/0B.
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Hax M Bufeau BHIIE, CHHTE3 HOJUMETHIEHOB H3 METAHOBEIX yTiIe-
BQIIOPOXOB TePMOAUHAMUIECKH HEBO3MOYKEH. Kpome toro, odensb
BEPOATHO, 9TO TNEpBOHAYANBHO OGpasylommecs ojneQuHE He MOTYT
HPEBPAmaThcd B MOJMMETHICHOBEE yIJIEBOJOPOEL eIle ¥ IO KUHEeTU-
gecKunl OpPWINHAM, MOTOMY 9TO CKOPOCTh NUKIM3aluu ojepuHOB
B HONMMETHJIEHH HUKE CKOPOCTH THAPUPOBAHMA B METAaHOBHIE yIye-
Bogopoxsl. IIpHANMOHANBHO BO3MOMKHOCTb 00pa3oBaHMA MOMUMETH-
JEHOBHX YIVIEBOOPOioB H3 oledmmoB He uCKIkdaerca. MUwmeerca
MHOT¢ yKa3aHmii Ha TO, 9T0 TaKde areHTH, KaK cepHad, $pocdopuas
KUCJOTH, OKNCh allOMAHNA, QIOPHMH U AKTHBHEIE [NIMHE YCKOPAIKOT
mpollecc HOJHMEPU3ANNY HPOCTEHmEX 0JePUHOB ¢ TaCTHTHEIM o6pa-
sGBaHKEM HOJMMETHIEHOBHX QA [a’Ke apOMaTHYECKHX yIIeBONOPOAOB.
Yperuiil 9THIIEH ¢ XJOPHCTHIM aJIOMUHHEM AAeT HOJNMepPHEE Macla
¢ popmyiaoit CoHon o, Tie z paBem 8—15. JleapomarusupoBamanii
OPOAYKT UMEET COCTAB, ABHO FOBOPAINUIA 0 TOM, 9T0 B HEM COAEPHUTCA
MHOTO BHCHIAX TOJAXMETHJIEHOBHX YIJIEBOJOPOAOB.

NasBecTHAas aHAJOTMA MeKIAy JefcTBHEM allOMOCHINKATOB M XJ0-
PHCTOTO AJTIOMHHMA OTKPHBAeT IIMPOKHE BO3MOJKHOCTH A Pas3irud-
HHX Ipepmoloskenmil. Jlermgparanus 3TUIOBOrO CHHPTA HaX OKMACHIO
amomuana opu 450° faeT B OCHOBHOM 9THJICH, HO OJHOBPeMeHHO ofpa-
ayerca HeGOJBINOE KOJIHIECTBO I'OMOJOIOB HOJHMETUIEHOBHIX YIJICBO-
moponos. Ilpommaen mpm marpesammm o 330—375° mop jaBaenueM
o0pa3oBal KuQKUe HPOXYKTH, Bce PaKmduy KOTOPOTO, KPOMe HUBINUX,
comepsKaan moauMmeTniaeHossie yriaesogoponsl. Ilogo6unre swe HabmI00e-
HuA N3BECTHH NIf usobyruaeHa (450°, napaenme 47 amm, HPONOIAKH-
rexbHOCTh peakuun oT 3,5 1o 4 wacos). VI3 mpogykToB DOJMMEpU3alUH
pogenen 1,1,3-rpumernanukiaonentan. B aToMm cayiae moamMeTHiIeH
obpasopalica He n3 HuMepa W306yTUICHA, M aBTOPH NPEAHOJIOMKHIIN,
9TO0 ciepBa oGpasyerca cBoeobpasmiil Mukiaudecknit yumep 1,1,3,3-rer-
paMeTHANUKI0GyTaH, KOTOPHU pacmagaercA Ha OWBalleHTHRE pagu-
KaJl, E30MepU3Y IUTHECS B APYTOM, CIIOCOOHEINA MUKIN30BATECSA B HOJA-
metniaen. A. . Boromosos mory9usl DOJTAMETHICHOBEIE YTIIEBOLOPOJIE
TEPMOKATAIM30M SKUPHHX KmeaoT opu 200° mam aaloMOCHIHKaTAMH.

TakuMm o6pasoM, B ONpeJeleHHHX YCIOBHAX HEIb3sA OTPANATH
BO3MOMKHOCTh 00pa3oBanusd MOJUMETHICHOBHX YIIEBOAOPOOB M3 KIC-
JIOPOAAHHIX COGAMHEHWH ¢ HPAMOH Lemblo aTOMOB yTrJIepojaa.

Baecte ¢ TeM, 09€BUI[HO, YCIOBHA JABICHAA M TeMOEPATyPH 60Jb-
MUHCTBA HePTAHNX 3ajieKedl He MO3BOJAIT PACCYNTHBATLE HA HPAMO®
IpeBpameHue METAHOBHX YTJIEBOAOPOAOB B MOJMMETHIEHOBEIE.

B camom pene, upamas peaknnd AerugpPONUKIA3aNHH

CH, Cii,
H,¢” \cH, H,c” NCii,
H,C\_,CH, HC\ JcH,

CH, CH,
CTaHOBATCA BEPOATHOI, TONbKO HadmHasA ¢ Temmepartypst B 797° C.
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Toano Taie, Gamanc cBcGogHOR dEEPrHEM NIA CEPHH IIPOIECCOB,
BKII09aA NOpepBapaTenbHoe o6pasoBanme ojlepuHEA U3 METAHOBQLO
YIMIEBOZOPOAA W MOCHEAYIOMY 0 OUKIU3AONI0 B MUKIOMETUIEH

CHyq ~ Cgll1p+H,

CH CH,
H,0” NCH, H,CO NCH,
—
IL,C\_CH, el o,
CH, CH,

HeOJaronpnATeH [JuA Bceil obmacTm TemmepaTyp CyIMECTBOBAHUA
HePTHHEX MECTOPOIKICHHH.

B 10 ke BpeMA mpeBpamennsa He YIIEBOJOPOJOB, a KUCIOPOTHEIX
IPON3BOIHLIX METAHOBOTO pPANA, B JACTHOCTH KMCJIOT, KETOHOB H JAPY-
r'mX B TOJUMETHJIEHEl B JIAPOKOM HHTEpBaJe TeMOepaTyp co-
OpOBOMKJAeTCH CHIUVKeAmeM c¢BoGomuoil ameprnm. IlpsMble ODKITEH
A. W. BoremomoBa IO TePMOKATANNM3Y JKHUPHBIX KMCIOT M TEPMOXH-
HaMUIeCKUC PACYCTHl IIPOIECCOB IIOATBEPIKAAIOT 3TOT BHIBOJ.



laasa VI
APOMATUYECKUE YIJIEBOJAOPOIbI

§ 23. OGwee conep:xanue B medTH ‘

Ilog apomatmieckumu yraeBogopojamm HeTH IOJPa3yMeBaiOTCH
YTHAEBOZOPOAKI OTHOCHTENbHO OONBMIOTO YAEIBHOIO Beca, PacTBOPH-
MEIe B KDemKoil cepHO#l kKmciore, cmocoGmue faBaTh GOPMONHTOBYHD
PeaKnuio ¥ wuMelmue 3JeMeHTAPHHIE COCTaB, COOTBETCTBYommit
dopmymram C.H,,_ ., roe x me menee 6.

AHAIOTHIAO HA(GTEHOBEIM, apPOMATHIECKH® YFIeBOLOPOAL B HePTH
OpEACTABICHE DA3HLIMKW DHAJAMH, COOTBETCTRYIOIIAMH MOHOLMKJIIIe-
CKHM yrieBojlopoiaM psapa 6Gemszona, Omnmukiamdecknm paAza Hadra-
auHa, Tpu- ¥ TerpanukamiecknM. Hax o6mee mpasmmo, copmep:xanme
4POMAaTUIECKUX YTIIEBOJOPOJOB BO3PACTAeT BMECTE C TeMIepaTypoil
KumenuA HeQTAHRMX ¢paxnmit m, B cpegmem, cocraBaser ;o 25%
B CaMbIX BHCOKoKnDAMAX ¢paxnuax. Tak kax Bo Mmormx medrax
MeTaHOBHI® YIIIeBOJOPOALI BHKIAHABAIOTCA B ofiacTn BhicIIMX Ppak-
Iuil, TOCHeIHWE PACCMATPHBAIOTCA KAK CMECH M3 MOJIMMETRICHOBHX
U apoMaTHIECKHX YINEBOLOPOJOB.

AnanmTHieckoe ompejeneHume, WM Tio Kpalireil mepe yjaieHme
apoMaTUIECKUX YTNEBOAOPOJOB, BO3MOJKHO HECKOJADKUMU He3aBACH-
MBIMII METOJaMu, B CHIY 9Yero MPEe[CTABICHHA O KOJINTIeCTBEHHOM
COAePKAHUN aPOMATAICCKUX YIAGBOJOPOLOE BechbMa OamaKu K jel-
CTBUTEIBHOMY.

Ilo copepmxannto apoMaTmieckux yIaesogopofoB Bo QpakIuAx,
B NDOUCHTAX Ha BCIO HePTh, MIBECTHHIE K HACTOANIEMY BpEMEHH
HepTH MOMKHO pa3éuTh HA TPH Kiacca.

Hepnrii xmacc XapaxTepmsyercs Tem, TTo apoMaTHIECKne yrie-
BOJLOPOALI KOBNCHTPUPY (0TCH IIPEUMYINECTBeHHO B BRICIINX (paKimaX.

9TOMY KJIACCY OTHOCATCA HeQTH ¢ yaeabmnsiM BecoMm okoao 0,900.
B arux medrax apomaruueckme yriaesogopomnt Ipe)(CTABJIECHL TJaB-
HEIM 00pasoM HONMIUKIMIECKUMU COEHHECHN M.

Bropofi xmacc oxsartwBaer medrm cpegmero YOeIBHOTO Beca
or 0,85 o 0,90. Apomaruzeckme YIIIeBOLOPOALI pacupenenent Oolee
PaBHOMEPHO 1O BCeM (paKnuaAM, HOpPEIEM MaKCHMAILHOE COLepia-
Hue nmpuXogurcA Ha cpepaue $paxumm 250—450°. Hedru mepsoro
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M BTOPOTO KJACCOB OTHOCATCS. I'IaBHHIM 00pasoM K Ha@TeHOBEIM M
HapTEeHOBO-apOMATAIECKAM.

Tpernit knacc medTell xapaKrepmayeTcs OTHOCHTEIbHNM mpeolia-
RAHIEM apoMaTAIecKuX yIJAeBOoJOPOXOB B Jerkmx Ppaxnmax o 300°.
K atomy Kiaccy oTHOCATCS B OCHOBHOM MeraHOBhie HedTm. Tak Kak
B BTHX He(TAX MOYTH BCerja MHOTO GeH3MHOBHX (PAKIOWA, MOMKHO
cKaszaTh, YTO A 9TOr0 Kjacca HpeobiIafaloT MOHONUMKJINIECKUe
U OMIUKIMIecKue apoOMaTAYECHHEe YIJIeBOLOPOJEL.

Takoe pacupepeneEme apoMaTHIEcKEX YIIEBOLOPOAOB IO $pax-
onAaM He(iJTI/I HEe HABJAETCA TOJbLKO pPe3yJbTaTOM BO3pacTaBUA KOJIH-
gecTBa JerkuX ¢paxguit B ymeabHo-jierkux medrax. Oxo rayboxo
CBA3aHO W ¢ Ipupojoil HeapoMaTudeckoi TacTn Bedru. OHOMMOHHEIE
neapoMaTuaumpoBaHELie ¢paknum medrTeil pa3HEOT0 TUIA AMEWT pas-
JuvHbE yIeJbHBE Beca M, CAe[oBATeNbHO, PA3dHTHOE paclperelesne
METAHOBHIX ¥ HOMMMETHICHOBHX yriesogoponos. Hanpumep, yieabro-
TSAKENEE HeTU CONEePKAT COOTBETCTBEHHO 0oiee TAKeNki, T. e. coaep-
smalyit 60JIbIIe IOJIMMETHICHOBHIX YVIJeBomopomoB Gemsmu. To e
camoe OTHOcHMTCA M K ApyruMm ¢paxmusam medtu. Ecam 6rr Brcmne
apoMaTH4ecKkue YIJIeBONOPOMH WMMeIH He IePBUYHHN XapaxTep
A monydanmch OB B PeaynbTaT# KaKMX-TO JPYTHX peaknuil (oKmcie-
HEe, OaKTepmanbHAA [AEATEIBNOCTb, HermAporeEm3anus M T. IL),
yKa3aHHas TOJBKO 9TO 3aBUCHMOCTh HE MOTia Ob HMETh MecTa.

B rtabx. 36 mokasaHn OTHOmMEHMSA KOJAHISCTB aPOMaTHIECKHUX
yraesogopogos Bo ¢parkmum 400—450° k ¢paruumm 200—250°, Bee
B pacdere Ha He(Tb.

Q6ob6uaa ganrne Tabaunsl 36, MOYKHO MOKa3aTh, YTO OTHOMICHHO
COAeP/KAHNA apOoMAaTHICCKUX YIIeBofopofdoB BO ¢parkumm 400—450°
K TakoBomy Bo ¢paknum 200--250° mo rpymmaM HedTell MeHSeTCH
cllefiylomuM o0pasom:

I'pynoa ¥Yn. eec OTHOmMERMe
1 0,86—n,93 2—11
2 0,84—0,87 0,7—1,5
3 0,82—0,85 0,2—0,6

BennunHu OTHOmMeEHWS BHICIIMX apOMaTHYeCKMX YIJIEBOTODONOB
K HHE3MIEM TOBOPAT O TOM, 9TO IO Mepe PAa3yKPYIHECHHSA MOJEKYJ
co0cTBeHHO apoMarndeCKHe fAfpa H3 BHCIMAX HeQTAHMX Qpargmit
Kax Owl MepexofAAT B Hu3mue. BBujy Toro, 910 apoMaTHiecKoe AXPO
He cooco0HO pacmajaTbCA U MOJKeT TOJNBKO COXPAHAThCA 0e3 uaMe-
HeHWI HNIM DPUHUMATh yJacTHe B 00pa30oBaHWM CJOKHEIX IIPOJIYKTOB
KOHJleHCAL[U¥, MOHATHO, YTO pa3yKpYIHEHWE MOJEKYJNE BLICIIMX
apoMaTHYecKUX YTIEBOLOPOXOB HMIET MCKIKNYUTEILHO IO IYTH OT-
WEIUIGHUA pPa3IMYENX TPYON, 3aMellaloMuX B HAX BOXOPOJLHEE
atoMbl. Taxkumu rpynnamMu MoryT OulTh He TOJBKO JKMPHEHE PaJMKAJE
pafa MeTaHa, HO TaK/Ke M 1IOJMMETHJIEHOBHE IPYNNMPOBKH, DPHME-
Kaollue K AAPY Yepe3 ofUH UJIH depe3d ABA yriepofHHX aToMa. [leii-
CTBHTENBHO, ODHTH IOKAa3HBAIOT, UTO OPH TepPMOKATaaM3e apoMaTH-
9eCKHX YIVIeBOJIOPOJOB, BH/ICIeHANX N3 HeTAHKIX BEICIAX (paKIuid,
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Tabruya 36

OTHOmERRE COfep:KAHAA APOMATHIECRAX Yriaesoaopojos B0 dpakumm 400—450°
K ¢paryan 200—250°

HedTs, MecTOHAXOKACHUE ¥a. Bec npu 20°| Ornomenue
Kagymcekaa . . . . . . . . .. e e e 0,955 2,3
KHyacaper . . . . . .. ... ... ... 0,930 5,8
Kocaaratm - . . . . . . . ... .. ... 0,920 34
CaXxalMlmH . . . . v v v v v v e e e e 0,911 10,0
VYxra . . . . . ..o s e e e 0,911 4,0
HOHIeABTH . . . .+ .+ . e e e e e e e . (,901 11,0
MaKaT . . v . v v v v e e e e e e e e 0,900 3,0
KOCTATHI . . + v e e e e e e e e e 0,900 3.3
CaTH3 . v « v v v v e e e e e e 0,900 10,0
Hewxwre . . . . . . . . . . .. . ... 0,900 2,2
Bu6u-3it6ar . . . . . . . ... . .. .. 0,865 2,3
Carms . . . . . . v v i e e 0,860 7,9
Oxa . . . . v v . o e e e 0,930 3,7
T'posunit, 6ecnapadunoran . . . . . . . . 0,862 1,0
Bamaxag . . . . . . . . . . . . . ... 0,876 1,0
Hoceop . . . . . . ..o 0,862 0,7
Kom . . . . . ... . L 0,853 0,7
OXa . . . v . v e e e e e e 0,867 0,7
Bafigaywac . . . . . . . .. Lo oL L. 0,880 0,9
Hocgarsr . . . . . . . . . .« .« . .. 0,845 0,9
Uerkmae . . . . . . . . . .. ... 0,843 0,8
AMaMAIMHIK . .+ . . & v v v e e e e e . 0,837 1,4
IOMfop-Cy . . . . . . . v v oo o v 0,832 0,2
CypaxalHREL . . . . . . v v v v o v 0,848 0,3
JowkawcmMait . . . . . . .. L L L L. L 0,843 0,4
Wegmae . . . . . . . . . .00 0,824 0,6
I'posumii, mapadmaucras . . . . . . . . . 0,814 0,2

paccuUTaHHOEe KOJIMIECTBO CBOGOHKEX apOMAaTUIECKUX Sflep He YMeHb-
maeTcAd W JAME cn1afo yBeaudMBaeTcs 3a CYeT HOBOOGpa3oBaHMA
M3 MeTAHOBHIX.

OdgeBupHO TaKiKe, ITO HOCKOABKY HapalluBaHUE 0COOCHHO IOJIHME-
THJIEHOBHIX HEAapPOMATHYECKUX T'PYII B apoMaTHIECKAX YIJIeBOJ0pPO-
Jax B mpomeccax mpeo0pasoBaHus Hed)TM HEBO3MOMKHO, IIPOCTeRINHO
apoMaTHYecKue YIJEeBOJOPOAK HBIAKTCA IJIaBHHM 00pa3oM BTOpHI-
EHME OPOAYKTaMM ¥ 9TO BHCIOHE APOMATHIECKHE YTIEBOLOPOMEL
ABAAOTCSA ONHUM U3 HAYaJbHHX OTANOB NPEBPALICHUA MAaTepHUH-
CKOT'O OpraHMmYecKOro BeIecTBa B HedTh.

B cBA3u ¢ 3TEM BOIPOCOM He JIWIIEH MHTEpPECa MOACUET YASIBHOTO
SHAYeHHA apoMaTWiecKUX A/ep B He(TAHHX apOMaTHIECKAX yrie-
Boflopofax. Tako#i mojcueT MOMKHO CHelaTh, HCXOLI M3 UPUOIMKeH-
HHX IIPefCTaBJeHNN 0 ToM, 9T0o npumepHo o 200° B HedTu cogepxarcs
romoJiorn Gersona, or 200 mo 350° romosmornm magrasmea m ot 350
70 500° roMosors TpexsfepHHX YIIeBofOPOKoB, %:

150—200° , . . . . ... ... 65
200—350° . . ... .. ... L 35
350—500° . . . ... 0. 45
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CMmemaHEKE [OJAMMETHICHOBO-aPOMATAYECKHE YIIEBOAOPOAH B
O PHPORHHX UPOAYKTaX KHSHEAEATeIBHOCTH pAacIpOCTPaHEHH TIo-
pazgo caabee, wem B me1ax. Ilomo6EEe yraesomopods He 001afaoT
00JBImOH YCTOWYHBOCTEID M B YCHOBMAX BOCCTAHOBICHUA IEPeXONAT
B YHUCTO OOJIMMETUJIEHOBRIE nin
apomatmdeckme. Tawum oOpasoM,
OHI MMeI0T IPOMEKYTOYHHIH Xapak-
Tep. SHAYMTENbHEIX KOHIEHTpaIuii
rnOpujHEe  YIIeBOXKOPONEL IOCTH-
TalwT B BHCIINX (paKIuax RHedTA
A ABIAKTCA OfHUM M3 HepPBHX
yINIeBOHOPOXHEIX IPOLYKTOB IpeBpa-
INeErA OpPTaHUYECKOT0 WCXONHOTO
Bemecrsa. I'MOpujHHS YIJIEeBOJKO-
POAH ABIAKTCH, CHEJ0BATEIbHO,
O[[HAM K3 NIIaBHHX HCTOYHHKOB BCEX
OTAENBHHX YTJeBOLOPOJOB MeHb-
OIero MOIEKYJIAPHOI'O Beca.

Panee wmpusepenAnie AmarpaMMel
pacupepeieHAs apoMaTHIeCcKHX
YTIEeBOLOPOKOB 0 dpaKknuAM HedTH
ACHO NOKA3EBAaKT 3aBHCHMOCTH OT
ynearHOro Beca Hedra. Takymw 3a-
BHCHMOCTh MOMKHQ IpefmoJaraTh
I B OTHOIIEHHH BHXOfa JETKHX
dparnuil ¥ cofep:KaHEA B HEX apo-
MaTHYEeCKUX yriaeBogopopos. He-
VHNYTOAEMOCTE  apPOMATUYECKOTO
Afpa KONYCKAaeT BO3MOKHOCTE [0-
CTATOYHO TIYGOKOr0 IpeBpamieHHA
FPUOPUIHKEIX YTIEBOLOPOAOB, I0O3TOMY
Mey BLIXOIOM JIerKHX (paKImil
1 coflep/KaHNeM B HUX apoMaTHYe-
CKUX yIJIEBOAOPOJOB [OJUKHA cymle- ~
CTBOBATH IPOCTAA 3aBHCAMOCTD.

1 234 65678 370 Ha nmarpamMme pume. 14 mokasano

Borx0d gparxyus 750-200°  COJlep/KaHNEe apoMaTAYeCKUX yTie-

wa wegms BOJOpPOAOB B nNpoleHTaXx Ha Qpax-

Prnc. 14. CooTHOMeEHNE ME3KAY BEIXO tno 1 BX0R ppariuim 1502007

mﬁ\a'cbpakunn T Hl;ymd’)im Ha He(Thb. 36'ra )(i)paI(IlI/I}I BHG};)aHa

W cojiepikanmeM B meii apomaruye- LOTOMY, 9To Goiiee Jerkue ¢parnun

CKIIX yrJeBOJOPOAOB. JeTydyu u MOryT TepATLHCA enle B He@-

TAHOM miaacre. XoTHA BEIXOX (pak-

unn 150—200° onpepenseTca ¢ OTHOCUTEIBHOH TOYHOCTHIO, TeM He

MeHee 3aBucuMocTh odeBupna. Ciaboe upeBpallenne HedTH JaeT

HeGoJbIIMe BHXO/AK (paKkuum, TOrla Kak ray0oKue ero $OpMEl HEU3-

GextHO MePeBOJIAT B JerKue GPaKIUH IacTh apOMATHIECKAX YTIEBOJO-
PofioB, paXee HpeficTaBIABMMX c000i KPYHOHEIC MOJEKYJIH.
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TepMopuraMageckn nponecc pacmaja CIOKHLIX MOJEKYJ ¢ paciie-
IleHMeM DOJAMETUJIEHOBHX NUKJIO0B, JaJbHeAIINM OTINeNIeHNeM
AJUHHEX METAHOBHX Lemedl W o6paszoBaHUEM HM3KOMOJEKYJIAPHEX
roMo/oroB GeH30Ja HPHU JIOOHX TeMIepaTypaX ABIAETCA NPHHIH-
OHalbHO JouycTUMEM. Yem Goslee ciaoHa wmCXOfHAA MoJeKyia,
TeM GiraronpuaTHee GanaHc ¢cBOGOfHOI aHEPrUM 1 TeM GOJBIIE BO3MOIK-
HafA 11y0uEa npeBpalieHnA.

Tounse mogcuersr muas BEICOKOMOJIEKYJIADHEX CoefUBeHUIl moKa
€Ille HeBO3MOMKHEI, OHAKO 3KCIePUMEHTAIbHQO YCTAHOBICHHAHA JETKOCTh
TEPMOKATANATAYECKUX DOpeBpalleHUii TOBOPAT 3a TepPMOAMHAMH-
HeCKYI0 3aKOHOMEPDHOCTh H HEBHCOKYK BHEePTUI0 aKTHBALAA STHX
uponeccos. TakuM o6pasoM, w TepMoAMHAMUYeCKHe M KEHETHYCCKUO
¢axTopm ABNAKTCA BechbMa ONATONPUATHHIME [JIA pasBHTHA IpoO-
IeCCOB eCTPYKTUBHOTO NPEBPAINEHAA BHCIIKX Y I€BOLOPOAOB C apo-
MaTH%eCKOME IAKJIaMi B YCJIOBUAX CYIeCTBOBAHUA HedTAHEIX 3alle-
Heli.

§ 24. MDuamueckne cpoiicTea apoMaTHIECKHX YIII€BOJIOPOTOB

Duamgeckne cBoHCTBA apoMaTmIecKmX YIIIeBONOPOLOB CBA3AHK
C X 3.TeMeHTaPHKIM cocTaBOM. Bricoxoe copepxranne yrueposa B quxne
OPUBOMUMT K TOMY, 9TO TOJBKO NepPBHE WIEHH apOMaTHIeCKHX PALOB
00/1a/1a10T MaKCEMAJbHEIMEA yeibERME Becamu. Ece romonoru, o6pa-
S0BaHHEE AQJIKWIBHEIMU Ilensamu, OoraTeIME BoHOpomoM, obxamaior
MEHbIIMMI y/iebHEIME Becamu. J[1s romoiaoros 6emsoua, cojiep:Ka-
mux & yriepofHEHX ATOMOB B GOKOBLIX IOenAX U MeHbIIE, yelbHEIH
BeC KoJebIeTcAa B JOBOABLHO Y3KAX npepenax 0,85-—0,87, 3a ackuamoge-
HEEM 0COOKIX CIy9aeB CTPOSHUS ¥ PACHONOKEHMS PajAMKamoB. ¥ elb-
HEIl BeC BCErJla BHINE y TeX TOMOJOIOB, B KOTODHX OJUWHAKOBEE
PaJIK QIR 3aHUMAIOT CMesKHoe moaoxerue (1,2, 3 umu 1, 2,3, 4 n ap.).
Touyno rTakse Hawmboubmmit VAGABHHI Bec HMEKT OpPTO3aMeIleHHHE
U caMulfl HUBKMH — cHMMeTpmyYecxue.

ApoMaTtnueckue yrieBonopofE IIaBATCA TeM BLIIIIE, 9eM CHUMMETPUY-
HE€ pACHON0KeH: 3aMellalomue pagukann. Ilapaxcmion, HampmMmep,
unasurca mpm +13,2° Torma Kax MeTarcmion npu —47,6 1 opro-
kemiaonr mpu —25,0°. B papy Tpexsamememmurx YIIeBOA0PO7OB
HabII0jlaeTcsA TaKasd e IpaBmIbHOCTH (raba. 37).

ApoMaTuveckue yriaeBomopost Pe3K0 OTIMYAITCA OT Apyraox
YIJIeBOIOPOXOR JJ0BOJABHO CHIBHO BREIPAsKEHHOH CeJIeKTHBHOCTHIO pac-
TBOPEHA: B HEKOTOPHX BemecTBaX. K wmeay rtakux pacrnopmreseit
OTHOCATCA METWIOBHH COMPT, HACHNIEHHHN Ha XOJOAY CePHUCTHIM
AHIMADUIIOM, CaM CePHHUCTLIE aHIHAPHN, [(UMETHICYAb(AT, XJI0peKc,
AMETOH. AHMIUH M MHOTMe APYIMe BellecTBA, 9eM II0JL3YIOTCA B TeX-
HURE JLTA BEUICNCHNA apoMaTHIeCKUX YTIEBOJOPOLOB, a TakKiKe opu
QHaNIn3e yTIACeBOLOPOINHKX cMeceil.

Apomarnueckne YrIeBOAOPOAK JerKo afgcopOupyroTcs  Koamde-
CTBEHHO CHIIMKaresieM, aJlOMOTeJeM M T. H. BeNIeCTBAMH, 9TO IOZBO-
JAeT BRUIEAUTD UX U3 CMECH C IPYTEME YIiIeBofopoaMi, He Hapymas
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) Tabsuya 37
®n3ngeckne cpoiicTBA APOMATHYIECKEX YriIeBOOpOAOB

Temnepa-| Temue-
Typa aTypa 0 20
YraeBogopoakt nnzgne— l?ﬂngl-lljﬂﬂ. dz "b

aug, °C °G
BEeHBOM & v v v v v « o o o & o o 5,51 80,09 0,8789 1,5012
ToryoXr . . « o o v ¢ o v o e 0. . —95,5 110,8 0,8670 1,4969
-KCHIIOM v . v v v ¢ v ¢ v e v —25,0 144,0 0,8801 1,5055
MD e e e e e e e e —47,6 137,0 0,8641 | 1,4970
R S 13,2 138,4 0,8610 | 1,4962
BTUAGEHBOL . « o o o o « o« o o « =« —94,4 136,1 0,8669 | 1,4959
w-TIPOMMAGEHB30T « & « + « « « « o+ & —g9,2 158,6 0,8628 | 1,4919
Mzonponunbensosd . . . . . « « . . —96,9 152,4 0,8581 | 1,4922
o-METHIASTHIOEH3OA .« « « - « « = -« 164,9 0,8810 | 1,5042
M S 161,4 0,8690 | 14,4975
n P e e e e e e e 162,4 0,8619 1,4946
1,3,5-Tpumeruabenson . . . . . . . —52,7 165,0 0,8653 | 1,4990
1,2,4 S S —44.9 169,4 0,8762 | 1,5048
1,2,3 » e e e —25,4 176,2 0,8944 1,5130
n-Byruabesson . . . .. . . .. - —88,5 182,6 0,8668 | 1,4880
emop-Byrtaafenson . . . . . . . . . —82,7 173,5 0,8618 1,4901
mpem-Bytunbenson . . . . . . .. —58,1 168,9 0,8669 | 1,4925
H-AMHAGEHAOM . . « « + « « « o« « o —78,2 204,5 0,8618 | 1,4920
1,2,3,4-TerpaMeTHIGEH3OE . . . . . —G6,9 204,5 0,9014 | 14,5185
1,2,3,5 e —24,2 196,0 0,8906 | 1,5104
1,2,4,5 D 79,5 196,0 — —
IMeHTaMeTHIOGH30M + « + « « « « + -« —13,6 210,0 0,8890 | 1,5075

CTPYKTYpH. [l BHICOKOMOJEKYNADHHX apOMATHYECKUX YIIeBof0-
POMOB Da3IMIHHIX PAAOB afcopémua u obpaTHoe BHMEIBaHUe U3
CUJHKArelA MPOUCXOAUT ¢ HEOJMHAKOBOH JIETKOCTBbIO, 9TO IO3BOJAET
pasfenuTh apoMaTHYeCKHe YIJIEBOAOPOAH HAa HECKOJAbKO IDYMI.
HekoToprle JaHHEE 0 TEPMOZMHAMUYECKHM CBOHcTBaM apoma-
TUYeCKHX yrieBodopofoB mpeAcTaBiens B 1a6a. 38 u 39 u Ha puc. 15.
B pagy samelnerHEX OeH3o/a MUHNMAaIbHEE 3HaYeHAA cBOOOJHOI
sHeprmm npuxopArca Ha 1,2,4-rpumermnbensoxn. Ilpm mepexone
oT GeH30Ja K TOdyody HabIIOMaeTcA J[OBOJBHO 3HAYUTENbHOE CHHKE=
Hie cBoOOMHON 3Hepruum. JTUIOEH30N CTOMT Y)Ke BHINE TOJYOIa.
B pagy nByX3aMeIleHHHX MeTUIHPOBAHHHX GeH30I0B MUHEMYM
cBobofHOll aHepruM OPHXOQUTCA HA MeTauaoMep, B pPAAY Tpexaame-
menEHX — Ha 1, 2, 4-rpuMeTunbeHson. YAnuHeHuHe OQKOBOH NeNH
NpPABOAHUT K POCTY 3HEPreTHIeCKOro ypPOBHA B cpepHeM Ha 1,5 rxas
Ha Kakpylo rpyony CHa. Msomepusamma 3aMelnaloliero paguKaina,
BMECTe ¢ HAKOIJIEHUCM METHALHLIX TPYON, IPHBOAUT K CHIJKEHHIO
cBo0oHOH 9HEPIHM.
NuTepecto oTMeTHTH, YTO C JIOBRIIEHUEM TeMIepaTypPHl AJA CaMOIo
GeH301a M €ro MeTHIMPOBAHHKIX BYX3aMeMeHHLIX TOMOJOroB Habmio-
AaeTcs He POCT BeIMUNHH ¢B06O{HOH SHepruy, KaK AJAA yriIeBod0pog0B
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Tabauya 38

@dnanvecKkHe M TepMO[MAAMHYECREE CBOHCTBA YraAeBolopofioB paAna Genzoana

‘ é CrofopHasa 2HEpPruA HPH
SEQ v T°C, kxar]/morv
Coepnienue Mopmyna| & =° A-

T2 | ™ | g000 | 5000 | 7000 |52 1

&2l atoM G
Beusom . .. ... .. C¢H,4 80,4 | 0,879 22,62 13,12 17,45] 3,79
Toryom ., . . . . . .. C,H, 110,8 | 0,866 | 21,37 | 18,28 17,27 | 3,06
YruafieHson . . . . . . CgH,o 136,2 | 0,867 | 22,84| 21,22 | 20,89 | 2,86
1,2-umeTnnGenaon » 144,0 | 0,881 24,36 20,48 | 20,46 | 2,67
1,3-fumeTnaGenzon » 139,3 | 0,867 20,80 | 20,06 | 20,3 | 2,60
1,4-JlameTnnOeH30T . » 138,5 | 0,861 | 21,20 20,42 | 20,48 | 2,65
u-Ilpoownbenson . . . CoHy, 159,5 | 0,862 24,03 | 24,02 24,43 | 2,67
Hsouponnibenson » 152,5 | 0,862 23,99 | 24,24 24,77 2,66
1-Me1nn-2-atnaben3oxa » 164,3 | 0,882 22,96 | 23,381 23,97 | 2,55
1-Metni-3-3TunGen30 » 158,9 | 0,869 | 22,15 22,82 | 23,53 | 2,46
1-MeTuiI-4-3TRIGEH30J » 162,5 | 0,862 22,201 22,96 | 23,73 | 2,46
1,2,3-TpumeTninGen3on » 1764 | 0,894 21,50 | 22,75| 23,73 | 2,39
1,2,4- TpameTnnGenson » 169,3 | 0,876 | 20,47 | 22,02 | 23,12 2,27
1,3,5-TpumMeTnnGenaon » 164,6 | 0,865 20,67 | 22,39 23,57 | 2,29
n-ByTunbenson CioHyy | 183,41 | 0,862] 25,36 26,92 | 28,08 2,53
n-Tenuabenson CieH,yg 34,30 | 44,94 | 50,36 2,13
n-TexcanenuiaGensoln 9 P 43,221 62,99 | 72,67 1,95

Tabauya 39

Tepuozmuamuqecune cBoiicTra OeH30Nma A OOJIHIIHERIHAY€CRAX
aApOMATHIECCREX YriIeBo/0pO1oB

CpoGoguas sHepruy npu 298°C
Coeunenne ®opmyna KKaa Ha
EKan HA  |eIUHUIY MO-
KKQn/moas 1 atom C JIEKyJI);Ip-
HOTO Beca
BeHzol . . .. .. .. CeHg 22,11 3,78 0,29
Hagromgmu . . . . . . . CioHg 47,41 4,74 0,37
AuTpaizen . . . . . . . CiaHyg 62,95 4,50 0,35
QenauTpen . . . . . . CiHyo 63,77 4,56 0,36
Cruanfen . . . . . . . G, Hyp 66,59 4,75 0,37
HOubenaman . . . . . . . Ci Hy, 62,15 4,44 0,35
Mudenum . . . ., .. CraHyp 61,26 5,10 0,40
Jndenunmeran CysHyg 66,12 5,09 0,39
Iapen . . ... ... CieH1o 64,25 4,02 0,32
1,3,5-Tpudennnbenson 2aH1g 119,7 4,99 0,39
Fpagme . . . . .. .. —_ 0 0 0
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MEeTaHOBOT'O0 ¥ MIOJUMETHAJEHOBOTO PAAOB, a CHUKeHHe, J(OBOJBHO
3HAYATEIBHOE JJIA IePBHX WIEHOB pAJa M MOCTeNeHHO YMEHbIIAI0-
meecA ¢ HaKoIIeHWeM MeTHABHKX rpyni. (i moamsaMemeBHEIX Gen-
3070B, a TaKKe ¢ POCTOM YTIeBOJOPOAHON Iemu, HaduBad ¢ OyTwmi-
GeH3ona, NOBHINEHHE TeMIepaTypH HPABOMUT YKe K YBeIHICHUIO
cBoOogHOI 3HEPrUH.

B pacueTe Ha oguH aToM yriepofa HaKOIIeHHe MeTIJIBERX Ipynn
op; apoMarmieckoM Aape, HaduHad ¢ OeH3ola, CHCTeMaTHYECKd CHM-
jKaeT ypoBeHDL CBOOOAHOM 3HEpTHM.

L0068 swepeus e 7 amon yerepoda, xwan

2

& 8 10 12 1% 6
Yucno amomol yerepoda 8 mosexyne

Puc. 15. CBoGoHEIe 3HEPTMN apoOMaTUYeCKUX YTJieBO-
AOPONOB.

1—pAn: Genson— HapTAIMH—aHTPaNeH; 2 —pAx: GeHson —06y-
TUNGCIB0I; 8 — PAL: GEHBON — KCMIION — TPHMETHIGEHB0II.

Tak xak MeTaHOBHe YIIIeBofopofs obnagaoT Golee HUSKAM ypOB-
HeM cBOGOLHOIA sHeprum, IeM apoMaTHiecKHe, TO yAJHHEHUe B6oKoBOH
nenm B pacdeTe Ha aTOM Yriepofa UPMBOSUT K CHUKeHHIO dHEPreTH-
deckoro yposas. IlocTemeHHO yTieBofopos HIPAOOpETaeT «METAHOBEIIY
XapaKTep 3a cYeT CHUKEHNf POIM apoMaTHIECKHX aTOMOB YTriepoAa
B rubpumBoit Monexyne. B To jke BpeMa B pacdere Ha BCIO MOJEKYIY
BeJIWYnHA CcBoGOJHONW BSHEPTHHM BO3pacTaeT.

Jlaa MeTaHOBOApOMATHYECKOH MOAEKYIH ¢ OJHEM GOJNBIIHM 3aMe-
MAIOMEM pajuKaioM cBoOofHAA 9HEPI'MA MOJEKYJIb HOYTH B TOYHOCTH
paBHA CyMMe SHepTMU METaHOBOH IleM W apoMaTHIecKoro sAxpa.
C mepexopioM Kk Gojlee KOPOTKUM IeIAM 3TO IPAaBUIO yike He co6axo-
[aeTcH, M MOJIEKyJda B HTUX CAYIaAX HMeeT yPOBeHD dHeprud, OnuaKui
K GeH3souay.

Jlas yraeBogopomoB, cofep:kamux Goaee OJ\HOr0 apoMaTHIeCcKOro
Afpa Ha MOJEKYyly H CBASAHHWX MeKay coGod depes OJUE aToM
yraepoxa, HanpuMep, B pAARY: '

Benson— [[nperni —Tpupernnabenson
galIiogaeTcsi 3HAYMTENbHEIA pocT cBOOONHON 3HEPIHM HA MOJEKYTY.
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B pacuere ma opmm atom yriepoma sfeprma pesko Bo3pacTaeT HpH
mepexofe oT OeHsona K AupeHMIy W Jajiblle 0CTAETCA NPUOIM3H-
TeJbHO Ha OJHOM U TOM ’Ke YpOBHeE,

Ecau cBA3b MeXKAY apoMaTHYecKMMu NUKJIAMH OCYIIECTBIAETCH
depes JBa COCeAHMX YIIepPONHLIX aToMa, HaOpHMep B PALY:

Beuszon ~Hagramnu->AnTtpanen (Pemanrpen)—Ilupen—Ipagur,
TO cBoGojHAA DHeprus HA MOJEKyJy Bce BpeMs BO3pacTaeT,
a B pacieTe Ha OJ\MH aTOM Yriepoja pacTeT TOJBKO 0T OeH301a K Had-
TalnHy, a B JajdbHedllleM IOCTEIIeHHO LIafaeT, ZOoCTUran AuaA rpapura
HylleBLIX 3HA9eHWH.

§ 25. Xumnueckiie csoiicTBa apOMATHIECKUX YIIIEBOIOPOAOB

ApoMmaTudecKne yrieBoTopofkl X0TA U ABAAITCHA HeHaCHIEHHEIMH,
C TOUKHU 3peHHs CojleD;KaHUWA JuUCIa ATOMOB BOJOPONA HAa ONUH aTOM
yraepoja, TeM He MeHee 3Ta HeHACHINEHHOCTh PeK0 OTIMYaeTcH OT He-
HACEHIIIEHHOCTH, HAIPUMED, 0JlepMHOB. ApOMaTU%eCKre YIJIeBOLOPOIEL
H03TOMY OosTee CKJIOHHB K PeaKUMsAM 3aMeleHNd , 9eM NPACOeAHeHAS.
IlonpobrocTE mO 5TOMy BOmpOCY OTHOCATCA K OPraHmYecKOd XUMHUH
U 37eCh He PACCMATPUBAIOTCAH.

CepHas KucioTa pacTBopAeT apoMaTHecKHe YTIeBOXOPOAH!, Iiepe-
BOJIA UX B CyNbpokucIoTH. MeTunsman rpynna nanpasiseT fefcTBUe
CePHOM KHUCIOTH B Iapa- U OPTOIOJOKeHHE, IDH ITOM 3aMelleHEe
BO/l0pOfia B OPTOLOJOKEHUY NPOUCXOAUT TPYAHeE, YeM B IapaloJio-
REHUM, H eCNTM OHO 3aHATO, KAK HAPAMED, B MapAKCHIOIe, CyAb(upo-
BaHue IPONCXOAWT TPYAHee. Y IiIeBOLOPOMHbI, B KOTOPHX HAXONATCA
IeCTl 3aMecTHTeNel, BoBCe He Cyabdupyiorca. U3 mepBHX dieHOB
pfAifia Jerye Bcero CyabGupyoTcA Toxyoa n Mesmraiex (1, 3, S-tpume-
TUA6eH301). CyIbYOKUCIOTH NPH MeperoHKe ¢ BOAAHNM IIapoM CHOBa
IpeBpamanTcA B MCXOQHEE YIJeBOXOPOILl, OMHAKO Oojiee UAW MeHee
PIafko aTa peakNNs MPOTEKAET TOABKO ¢ METaKCHIOJOM W HEKOTO-
PRIMHI APYTEMA FOMOJIOraMH, HOITOMY AHAJIATHY9e¢CKON HEeHHOCTH 3TOT
MeTOA HEe HMeerT. .

Jlerko geiflcTByeT Ha apoMaTH9ecKHe yIIeBOLOpPONH HUTpyIOmas
CMech U3 a30THOW W CEPHOH KMCIOT, HmpHYeM MOOJAy4alOTCH MOHOHH-
TPON[ OM3BOJHEIE, & IPU H3OKITKe CMeCH, MW IPH NOBHIIEHNH KOHIleH-
TPAlKA B3ATHX KHCAOT, 00pasylTCSA [U-H TPUHUTPONPOMBBOIHELE.
Tak kak cTpoeHHe MONeKYJNH BANMAET HA JEIKOCTH HATDPOBAHUA,
o6paloTKa cMecu TroMoJIOroB 6eH301a HaeT W MOHO- U JRHATPOIPO-
U3BOJ(HEIE, BCJECTBME TeTr0 aHANHTAYeCKOe 3HAUeHHEe METOAAa HATpO-
BaHUSA HEBeJUKO.

Ornucnenne roMonoros GeH3osa XpoMoBO# KHCIOTOM 1 Maprafnero-
KHCIbM KalueM B MIeJOYHON MM KUCJIOH cpefie IPHBONAT K oGpaso-
BaHUK) COOTBETCTBYIOINX TaNeBEIX KHCIOT, KOTOPHE JerKo XapaKTe-
PH30BATh COOTBETCTBYOIUME METHIOBLHIMH 2QUPAME IO TeMOepaType
LIJIaBleHAA.

B apucyrcyruu naaTuam n HEKOTOPHIX [PyTHEX KAaTaJn3aTOPOR apo-
MaTAvYecKue YIriIeBOJOPO/K THAPAPYIOTCA 10 TOMOJIOTOB IIMKIOTeKCaHA.
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JlerkocTh rmppEpoBaEAA HaXofmuTcs B oOpaTHO# 3aBHCHMOCTH OT
MOJIOKYJIAPHOTO Beca.

C ¢popmManuHEOM M cepHOH KHCIOTOH BCe apoMaTHIeCKHe YIIeBOJO-
POAEI, HMMelOmMme XOTA OH OflMH He3aMEMEHHKH BOZOPORHEIA &TOM,
06pasyloT TaK Ha3KBaeMble HOPMOIHATH — BEIGOKOMOJIEKYIAPHEIE IPO-
IYKTH KOHjeHCAIlMM, HC pPACTBOPHMMEE B apoMaTHYeCKHX W APYyrux
yriesofiopofax. HonudecrsemRoe 3HaveHue 9TOH peaKIMM HeBeJIHKO,
3aTO AJIA KaYeCTBEHHOrO OTKPHTAA AapOMATHIeCKUX YITeBOAODPOAOB,
He3aBUCHUMO OT HX MOJIGKYJSAPHOI'o Beca, d)OpMOJIHTOBa}I peariuasa
ABNAeTCA Hanbosee ynoOHON u yOeXUTeNBHOI.

IIpr TepMudeckKoM pasio:KeHWH apOMATHIECKHX YIJIEBOLOPOJOB,
IpE BLICOKHX Temmeparypax (650—750°) mpomcXogut mpexie BCero
H30MepH3anus, HpeuMyeCTBERHO B MeTAOJIOMKenMe LA [ByX3aMe-
meHHKX TroMmotaoroB Gemsonma. Ilpm 3ToM [AJAS roMoOJIOTOB ¢ UemAMHU
IJuHHee MeTHIa HabTiofaeTcA oTIleIeRne Nemeit u oOpa3oBanve GeH-
30;1a. 9T0 HampaBJeRUe He ABIAeTCA IpeolaaalomuM BCJIeJCTBHE Das-
BUTHS peaKkiwil KoEJeHCANHHW, npudeM o0pasynTcs OH- M TPMIMK/IH-
YecKue, CBOGOJHRIE OT pafuWKAJIOBR apoMaTHUecKue YriIeBoJLOPOAH,
IIpespamesne romonoros Gemaona m3yUeHo HOBOJBLHO NOAPOGHO, MpH
9TOM YCTAHOBJEHSH Cleylolue 3aKOHOMEPHOCTH.

1. 3ameuiennne GemsoJinl, cofep:Kamue OpAMylo O0KOBYIO Iledb,
pasnaraforcs TakuM o0pasoM, YTO WOJYIAaeTCA TOJNYOJ M CTHDOIL,
Hanpumep, mpommn6emson ofpasyer raaBHeM 06pa3oM ToJNyod
H CTAPOJ:

/_,C H;.CH,+CH,=CH,
C,H;—CH,—CH,— CHa\
C,H; - CH=CH,+CH,

drnabenson obpasyer TarxKe Toayoa u ctapon. OdeBEaHO, GoKOBaA
Uenb NPH 3TOM YaCTHYHO pacUafaeTcs.

2. DeHBonH, 3aMeINeHHKE H30IENbI0, HANpAMEp H3ounponuaben-
304, OpU DHUpoiu3e 00pasylT IIaBEMM 006pa3oM CTHpOJ 3a cUeT
OTHICIVIEHUA OJHOM METHABHOH T'PYHIK:

C,H, CH<CH  C,H,—CH=CH,CH,

IIpu ypnumerEnu GoxkoBo# M3omenu, HanpHMep B caydae u3o0yTmi-
Gen3oa, 00pas3yoTCA TOMLYOH W CTHPOJ NOYTH B PABHEIX KOJAMIECTBAX]

CH, ,C,H,—CH=CH, | 2CH,
CH,—CH,—cu ¢ °
\CH, ¥C,H,—CH,--CH,— CH=CH,

3. Tpernumnit pagukan ormenisiercs ¢ oOpadoBauneM OGeH3oia
K COOTBETCTBYIOMETO naoone@uﬂa:

CH,
CH c/ CH — C,H,+cZcH,
\CH, \CH,
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Texum oGpasom, ansa romomoros Gemsona XapakTepro o0pasoBa-
HEe Toayona u crupona. OnuE M3 NPOMHINIEHHLX CI0COGOB IOTyYe-
HHUA CTHPOJA, HEOOXO/MMOTO IJIA CHHTe3a CHELWAJILHEIX COPTOB Kay-
9YyKa, COCTONUT B oupoaunse 3THH66H3OJIEI Hajd XpOMOBRIM KaTajau3aTopoM
U OpU TOHMKEHHOM AaBJCHHH.

Benson m magrannn mpu BrCcokux Temmeparypax ofpasyloT cooT-
BETCTheHHO JupeHu1 u pumaadrua. lomonorn magramuma maio-
YCTOHIUBE ¥ NHpH NHPONU3e [OBOJIBHO I6TrKO CTIEIIAIOT OOKOBEE
menn ¢ o6pasoBaHMeM 3aTeM puHadTAIA.

Karanntugeckunii pacnmay mox BIMAHEEM anIOMOCHIMKATOB apu
HU3KHX TeMIOeparypax, nopajka 300°, uger He TaK, Kax Ipyu DHpPOJN3e,
OcnoBHOe HampaBileRNe peaKLuN COCTOMT B IePePACHpPeeJcHIN Pal-
KaJIuB, IIpUYeM U3 NBYyX MOJIeKYJ 3aMeIUeHHOTro OeH30/a, U B MeHbINEH
CTeMOHUM — HadTadMHa, NONYTIaeTCHA OfHA MOJEKyJda HU3IIeH CTemeHN
3aMeMEnus W of{Ha — BLICIIeH cTemeHM 3amemernsi. Toiyon, Hanpu-
Mep, o0pa3yeT GeH301 M KCHIOJ:

2C,H; - CH, — C,Hg+GoH, (CH,),,

U TaKaM ke o6pa3oM KCHI0a JaeT Todyod m TpuMermiaGeraon. ra
CXeMa peaknuu COXpaHAeT 3HaYeHHe JJIA BCEX 3aMeNleHHHX DeH30a,
Cofiep:RamuX pajuKan He Anuueee ammia. Boxee Buicokme romomoru
OTIEIIAIOT GOKOBhe LeUH ¢ 00pa3oBaHMEM METAHOBHIX WJIH oaedu-
HOBRIX yTIeBOR0PoRoB. Tak Kak cKOpOCTh peaknnu AHCIPONOPINOHU-
POBAHMA pajuKaIoB ropasio Huse CKOPOCTh OTIIeIIIIeHIA WIN pacile-
IVIEHUA X OPH BRICOKUX TeMIeparypax, BHCOKOTEMIIEDATY PHHI Kpe-
KIHT TOMOIOTOB GeH30Ja J{aeT COBCEM APYTHe HmpPOJYKTEL.

Peaknust pucmponopummonuporarns paguranos apoMaTHIeCKHUX
YUICBOTOPOAOB  ABJIAETCH ONHHM K3 YaCTHHIX clydaeB OHHOTO M3
HanGo.1ee oGMNX 3aKOHOB, yOpaBIAIOMAX IopolieccaMn B Opraaunde-
CKOM XMMHAN. DTOT 3aKOH MOKET OHITH cQopMyNNpOBaH CIelYIOmUM
00pascM: peakumm caMoNpPOHSBOJBHOIO [IpPEeBpalieHUA OPraHHICCKUX
MoJleKyiT, Ge3 yuacTusa MOCTOPOHHUX CoeAUHERHi, Bcerja ugyT B CTO-
POHY HAKOINIEHHA B OJHON YaCTH CHCTEMH MaKCAMAJBHO 06YIdepo-
MREHHAIX MOJEKYJ MM dacTell MONGKYIH, a B {PVIOH — CoeNUHeHM
WM SacTefl MONeKyasl, oGOrameHHHX BOLOPOKOM, KHCJIOPOROM,
CepOil M a30TOM; opraHmYecKas MoJeKyia CTPEMUTCA K COCTOSHHIO
MUHHMAJBHOTO YpPOBHA CBOGOAHOE 3HepruM, NepecTpaumBas "CBOIO
CTPYKTYpy B HaNpaBJeHHN BO3HUKHOBOHUA TI'DYIIMPOBOK AaTOMOB,

JUSKUX K yINeKHCIoTe, Bofie, MeTamy, rpadu”y, CepoBOZOPONY,
AMMHAIKy U IPYTUM BEIIECTBAM, T. €. K COeMHEHUAM ¢ MAHUMAJbHBIM
YPOBHEM TEPMOJMHAMHICCKOTO XUMHYeCKOTO MOTeHIHAJa.

ITH TPOLECCH MOIYT NpPOMCXONUTH KaK BHYTPY ORHOM MOJEKYJHI,
TdR 1 MeIKMOJIeKYIAPHO M COHPOBOMAAITCH OOLUIM CHIDKEHHEM CBO-
GopEoli aHEPIUM MCXOAHOH CHCTOMEL

B cuny wumerwseckux mpuanm OPOUECCH JUCOPONOPIUOHUPOBA-
HUA aTOMOB U BHEPTHH MOTYT 3alepKaThcA Ha OamKaimeM ypOBHe
I MaTepnanusyloTCd B BHAe KUHETHYECKH YCTOHIUBHIX COeAUHEHUH
B yCIOBUAX peakiuu,
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IIpn m3MeHeEWYU BHEMHWEX YCAOBHHA B CACTeMe BHOBb MOTYT B03-
HHKEYTh DPONECCH, CTpeMAMuecs IepeBecTH ee B COCTOAHH® dHepre-
THYeCKOT0 MEEEMyMa BILIOTh J0 pacmafa ¢ oOpasoBammeM Raulonee
YCTOHUMBEIX coefuHeHmid. XapakTep 9THX KOHeYHHIX coeuHeHNH
onpefelAeTcsA COCTABOM WCXofHON Monexynn. IIpum HamuImm KHCIO-
pona ofs3arenbHo 06pa3ylOTCA OKHCIH yriepoga # BOJa, u30RITOK
BOJIOPO/JA BLITEJAWTCA B BHje MeTaHa, a M3JIAMeEK yriepoia gepeineT
B cocTosHMe rpadura.

Cepa o06pasyeT cepoBOXOPOJ, OKMUCJK CepH, CEPOYIriAepox, dJe-
MeHTApHYK Cepy; a30T XaeT aMMMAaK, IpoCTedMUe aMMHELI MM BHIZO-
ANTCA B BHE JJIEMEHTADHOro. YTJIeBOLOPOAL AAT TOJNBKO MeTaH
u Tpadur.

OpHuEM U3 ciefictBUit ofmero saxkoHa ABJAETCA MPHENUI HeYHH-
9T03<aeMOCTH METHIBHEX TPYOO B apOMATHYECKUX IMMKJIOB IPUA XUMU-
9eCKHX IPEeBPAlleHuAX opraEMYecKuX BemecTs. VcKiao9enus U3 3T0ro
IpUHNWOA 0YeHb PefKH W BCErja HAXOAAT CBOH 00BACHEHHHA.

§ 26. Pacupenerenne M30MEpoB apoMaTHYECKMX YIIIEBOJOPONIOB

B medTAX HaiiaeHN Bce roMoiaoru Gemsdona, komuag Ce, T. €. ¢ an-
KHJIbLHHMEA IPyNIaMd B Buje OJHOM, ABYX miu TpeX Iemeit. Haiinern
TaK/Ke OMH WIu ABa Oyrmabersona. [lo-BuguMoMy, FoMOJOTH, COXEP-
kamue B offHoil memm 6ojee 4 aTOMOB yriiepojia, He UTPAlT B HeTH
3HauATeNbHOE poam. Heummoasr mpepcTaBieHER B He(TH TIJIaBHEIM

Tabauya 40
CofiepskaHue M30MEPOB KCHJOAOB B HEKOTOpBIX HedTAX, % Ha cymmy C,
5 Kennoau
TAI-
Hedrs, MecTroHaXO0KCHAE P ———

Mmeta opTO mapa

Kazanfynmak, rmkerag . . . . . . . 60 18 22 —
KasanOymak, jgerRas . . . . . . . . 44 50 6 —
CypaxanH, or6opHasg . . . . . . . . 45 31 5 19
Cypaxadbl, MacOdHAA . . . . . . . 28 37 20 15
TyAMa3BRL . « . . . v v e e . 29 45 21 15
Mmambait . . . . . . . . . . . .. 34 42 19 5
KHocgarmtr . . . . . . . . ... .. 5 52 24 19
PoMamEmuo . . . . . . . . . . .. 21 43 21 15
Hepranwe Kavem . . . . . . . . . 40 25 15 20
He6ur-Jar . . . . .. . .. ... 21 43 22 14
ITonka, OknraxoMa . . . . . . . . . 18 48 25 9
Bocrounni Texac " . . . . . . . . 18 48 25 9
Bpendopn, Ilencuaneasma . . . . . 8 57 19 16
I'puapans, Magurad . . . . . . . . 16 o1 21 12
Bmukanep,Texac . . . . . . . . .. 25 26 10 39
Mupyait, Kaampopuma . . . . . . . 23 39 22 16
Kompos,Texac . . . . . . . . « . . 56 19 16 9
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obpasom MerauaoMepoM. Pamee ony0nnKoBaHHRG JaHHKE DO COOTHO-
MIeHHtO H30MePOB, NOATBEP/KAeHHENE 1 6oee cOBPeMEEHMH JaEHEMA,
He I03BOJIAKT OTMETUTh KaKue-In00 3aKOHOMEDPHOCTH B pacupefielne-
HUM OpTO- M [apaM3oMepoB KCWJIOJA, 3aTO CojlepkaHue sTuIbenaona
Bcerga 7o0BOAbHO BricOKo. Tabum. 40 cofep:sur HEKOTOpHE JAHHE®

Mo 2TOMY BOLIpPOCY.
Ilpeobaaparme MeTakcmiona B OoJBMUHCTBE WCCICHOBAHHLIX

He drei 00BACHACTCH YCTOUYMBOCTBI0 3TOrO0 HM30OMEpa M YACTAYHBIM
Iepexoj0M B HEro OpTo- W Iapayd3oMepoB.

Vi3 gucara MoHO- ¥ OMOUKIMYCCKHX ANKNIMPOBAHHEIX apoMaTnde-
CKHX YIIeBoZOpoJioB B HedTH oOHapyKeHEI HEKOTOPHE IIPeICTABU-~
TeJH, HO TAK KaK MCCIefoBaHWil B 3TOM HampaBJIeHUM Mano, HeT BO3-
MOMKHOCTH YCTAHOBHTH B 3TOM OTHOUICHMHM KaKue-JTubo 3aKOHOMED-

voctu. Tax HampuMmep, HaWJeHH:

2,3-TpumernaGenaon
4-TpuMeTHIOEII30T
,5-TpumerunGenaon
,3,4-TeTpameTnnGenson
,3,5-TerpamMeTnaGens3oa
TaIMH
-Merumnadramu
-MernanadTaloH
6-Jumersnnadrannn
2-nMeTnnHadTaIUd
7-JumernanadgTaaini
6-TumeTnanagpraaun
-Tpumerununadprannu
-Tpumerunnagranun
-Tpumernnunagraluu
,7-Terpamernnnadraniun
6-TerpamMernanadranun
,6,8-TerpamMeruanadTaaun
3,6,7-Terpamernmiagrannn
drunHadrannn

?
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Mzorue nBy- m Tpu3aMemeHEHLe HagTaIMHE BCTPEYAIOTCA B HOPTAX
HapAAy €O CBOUMHM THADVDOBAHHEIME (OpPMaMy TOrO jKe CTPOCHHA.
Bonpnmucrro saMeniensnX HadTannHOB o6HApy»<€HO B BHe MUKPa-
TOB UM CHEKTPAJLHEIM MeTofoM 0e3 yJeTa KOJIMTECTBEHHOLO COREp-
JKaHNA UX B He(TH.

3aKOHOMEDHOCTH B pacIpefeleHAN apOMaTHYECKHX YTIeBOLOpPO-
AOB B HACTOANlee BPEMA MOKHO IIPOCIEAUTH TOJILKO HA HU3KOMOJe-
KyTADHHIX HOPEJCTABUTENAX, KAK TaK WNHAUBWIyAIbHAd NPUPOAA
YTJIeBOJIOPO/ioB M3 BHCIIUX (pakOuid Hem3BeCTHA.

Ilpespme Bcero cieiyeT OTMETUTH, 9TO pacupeleleHHME ITePBhIX
mpefCTaBUTENEl apOMATMYeCKOro pAfA MAal0 B3aBHCHT OT CTemeHu
npeBpailleHnsd HegTH, a MeJUKOM NoXYnmHAETCA 00mIeil TepMoamHamu-
deckoli BepoATHOCcTA. Bo Bcex HeTaAX OeHsona comepuTCH MeHbIme,
9eM TOJyoNa, a oblee KOJIMYeCTBO BCEX TPeX KCAIOJIOB IIPeBHIIIAET
cofiepiiaEAe TOJyola.

B Taban. 41 npuBefeEm /[aHHEEE JAJA CONOCTABJCHMA KOJM-
9YeCTB OTAEJBHHX apOMAaTHIECKHX YIIeBOJOPOAOB, HO TaK Kak
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Tabauya 41

Conepxanme HEKOTODHX APOMATHIECKHX YrIeBOAOPOfoB B HeTAX, Bec. %

Kcunonn Py—
Hedrb, MecTOHAXOMACHUE CeH,e | CeHCH,4 —————| Gen-

opTo | MeTa | mapa 3ox
Kaszanfiynak, Tokemag . . . . . 0,20 0,41 007 | 006 | — | 020
Kazau6Gysak, Jerkag . . . . . . 0,45 1,42 049 | 1,62 | — | 1,42
Cypaxanu, ot6opsag . . . . . . 0,04 0,20 0,03 | 0,20 | 0,43 | 0,30
CypaxaHum, MacisHag . . . . . . 0,88 1,00 0,32 059 | 0,25} 0,45
TYRMAZEL . . « « o« o « o o o 0,53 1,85 059 | 1,26 | 0,42 | 0,53
KocuarBd . . . « o « « < 0 o« 0,04 0,54 0,54 | 1,8 | 0,42 | 0,12
ITorra, OxmaxomMa . . . . . . . 0,46 1,53 0,80 | 1,53 | 0,29 | 0,56
Bocrounmuit Texac . . . . . . . 0,21 1,73 0,88 | 1,93 { 0,50 | 0,68
Bpendopn, Tencunspanua . . . | 0,19 1,52 0,63 | 1,83 | 0,50 | 0,26
I'puegans, Muanras . . . . . . 0,63 1,77 0,52 { 1,20 | 0,28 | 0,36
Buuxaep, Texac . . . . . . . . 0,13 0,26 0,09 | 0,24 | 0,30 | 0,23
Munysit, Kanupopuna . . . . . 0,20 1,28 0,63 | 1,08 | 0,44 | 0,66
Konpos, Texac . . . . . . . . 1,28 7,37 2,04 | 640 { 1,78 | 0,93
Hedtanse Hamyam . . . . . . . 0.78 0,79 0,49 | 0,23 | 0,44 | 0,38
Dxabm . . . . . . .0 e 0,6 1,7 0,4 0,8 0,7 |07
PomMamkwno . . . . . . . . . . 0,28 0,98 0,40 | 0,82 | 0,30 | 0,40
Hefur-Jlar . . . . . . . . . . . 0,28 2,22 085 | 1,65 0,55 | 0,83
Kapa-Uyxyp . . . . . . . . . . 1,03 5,62 1,96 | 3,93 | 1,37 | 2,46
Keua-TyMmys . . . . . . . . . 3,67 5,48 1,02 | 1,02 | 0,25 | 2,29

uccaenoBaauch OGeHsMHOBHe (paKiuy, oToOpaEHHE B Pa3HHX TeM-
HepATYypPHHX IpejenaX, aGCcoMOTHEE IU@PH COJep/KaHHA CONOCTAB-
JIATh HeIb3A.

PoccuHn ¢ COTpyAHEKAMH HAILIM, 9T0 KOJHYECTBEHHE® COOTHO-
IMeHnA apoMaTAYeCKUX YIIeBOJlopofoB ¢ 8 m 9 aTomMamm yriepoja
MOKA3HBAIOT CXOACTBO NIA PasinYHLX HedTedl m mpUOIMIKEHHO COOT-
BeTCTBYIOT yCJOBHSAM paBHoBecusa mpu 455°.

B ra6n. 42 mpmBoJATCH RaHHAKE [0 COAEPIKAHUIO HEKOTOPHX H30-
mepoB Co apoMaTHYecKOTO PAAa, a MOCIEAHAA rpada cofepKuUT RaH-
Hhle, BHYACJeHHEE JJA pasHoBecuA mpu 4505°K. Xora cemb Hedrel,
K KOTOPHIM OTHOCATCSA 3TU JaHHEE, BEChMA DPA3JHIHE 110 CTeNEHN IIpe-
BpallleHuA, TeM He MeHee BO BCeX caydaax mpeoOmamanme 1-merun-3-
sranbensona, 1, 3, S-rpuMmerunbensona u 1, 2, 4-TpuMeranOeH30Ia
oveBngHO. To9HO TaKKe XOPONIO BUJHA He3HAYUTEJbHAA POINE pa3BeT-
BIeHHOI0 TpotminoOyrunbensona. UnrepecHo, 4T0 cpejjHume Lu$PH
pacupefielieHNsA U30MEPOB OHOTO MOPA/KA ¢ TeOPeTUIeCKN BLITHCIICH-
HEIMA Iu@paMu.

[Ipu paccMoTpeHUE JAHHLX 3TOH TaOMUIL MOKET IIOABUTHCA HIeA,
q9t0 GOKOBHE IleIM YrJIeBOXOPOJOB NPECTAaBAAIT co00H OCKONKM TeX
pajuKanoB METaHOBOTO MM MOJUMETHICHOBOTO PAAA, H3 KOTOPHX H
Opou30NUIE yKasaHHEE YIIeBOAOPOALI, M YTO pacipejeleHne paguKa-
JIOB B KOJbI[@ IMeeT, TAK CKa3aTh, yHACIeJ0BaHHKA XapaKTep, KOCBEHHO
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Tabauya 42
OTHocHTenARHOE coflep:kaHne C,-amxmnaGenzonor m TpeT-0yTAAGen3ona
B GenamHax, Bec. % OT OGU[Ero CONEPRAHAA AJNKHAOEHIOLOB

' ] . &
g B 2 [ .
S E £ § é‘ | e -5 & 8
Yraerogopoanr g E SS|281 8. qE g 5
e | 28 |ED | BEE | 28 >0 I =]
EE | g (gl | HE | Ew Ry = g
==} oo L Q =% B o = Q o]
BEx | AE | KE | &S | A= p=3= o /m
N3sonponunbenson . 6,4 4,3 3,4 7.3 | 10,0 9,5 48 1
H-HpgﬂﬂﬂGEHEOH 8,4 9,5 5,9 8,1 5,6 10,3 6,5 3
1-Merun-3-aTmabenson | 150 | 19,0 | 16,8 | 20,2 3.8 12,4 21,0 [ 19
1-Merun-4-atnabenzon | 5,5 8,6 6,1 7.3 | 15,3 8,1 69 | 11
1-Metun-2-arunferson| 8,5 8,0 3,3 9,6 1,8 8,1 4,5 7
mpem-ByTanGenson 1,0 0,38 0,2 0,7 0,7 0,7 07| —
1,2,4-TpamernnGenson | 45,0 | 39,2 | 42,3 | 347 | 44,2 | 356 36,0 | 43
1,3,5-TpumernnGenson | 10,2 | 10,7 | 22,0 12,4 | 18,4 15,3 191 16

YKASEBaA HA paHee CYMECTBOBABNINE CBA3HW apOMAaTRIECKOTO KoJbIa
¢ TOMMMeTUIeHOBKMH sfpaMu. Ofdako efBa Ju 310 Taxk, IOTOMY 4TO
B pAAY roMoJoroB GeH30Jia 09eHb JIETKO IPOXO/AT pa3iudHEe Iepe-
IPYNINPOBKA U AUCAPONOPUHOHMPOBAHAE PAgMKAIOB, opuYeM CTpoe-
HAe HOBOH MOJIEKYJIEl OTBeYAeT, C OJ(HOIL CTODOHHK, IPMHNNMIY HAAMEHb-
IInX u3MeHEHWHA, a ¢ Apyroil — ofpasoBanmio Te DMOAMHAMUICCKHA
Haubojdee ycToHIMBOTO yraesoiopofa. IloatoMy me Bcerma moskmo
CYAUTD O CTPYKType UCXOAHOHR MOICKYIIH 10 ee Pas3pymeRAd mo cTpoe-
Huio o0pasoBaBuierocs mpocreiimero apoMaTAYecKoro yrieBoAopoja.
Tax maopmmep, B onmrax mo TeéPMOKATAIMTHIECKOMY IIPeBpameHuio
TOTyoJla JIETKO MOKHO o6Hapy:xurh oOpasoBamme IpeuMynIeCcTBEHHO
MeTaKCHUIIoNIa, Kak Hanbosee yeToAYnBoro n3oMepa, u 060X TpuMeTUI-
Gensonon (1, 3,5n 1, 2, 4). C gpyroii CTOPOHEHI, N3BECTHO, UTO Mapa- O
OPTOKCIIIOJIH IIPU BLICOKUX TEMIIePATypax W30MEPH3YIOTCA B MEeTaKCH-
JI0J, M, BEPOATHO, 3Ta Ke PearUds IpOTeKaeT npu Goidee HuzKHX
TEMLEPATypaX B NPUCYTCTBAM KATaJM3aTOPOB CHIRKATHOTO THIIA.

BTOH TOYKM 3PEHHA CTAHOBUTCA TOHATHEIM COOTBETCTBHE MEKIY
BEITHCICHHRIMU JaHHEIMH ¥ 3KCIIe PIMEHTATLHO Hall/lcHHEIMY B HehTAX,
TaK KaK B.yCJI0BUAX npe6GLBaHuA HeTH B HelpaXx ee yINIeBOLOPOJIHKI
COCTaB NOJIKeH ORI TOCTUFHYTH COCTOAHHS PaBHOBecus, ompeye-
JAeMOT0 BHOMIHMMH YCIOBHAMU. XOTA BHIUCTCHHEIe TeopeTUYeCKH
B3aUMOOTHOMEHUA H30MEPOB OTHOCATCA K 455°K, 1. e. K TeMIepaType,
BO3/ieliCTBHIO KOTopoil He)Th HUKOTHA He OoABepralack, TeM He MeHee
KaKeTCSl BO3MOKHEIM PACIPOCTPAHATD 3TO IKe PaBHOBecue U Ha Golee
HHU3KMe TeMIepaTypH, XoTA Ok B Ipegenax nopanka senugns. Hanpn-
Mep, TNOKasaHo, €YT0 AMCUPONOPLUOHHMPOBAHUE H3onponunlbeHsona
Ha GeH3oN M AMU30TpommGeH30N npotekaer yxe npu 100°C mpm

AULITEILHOM HArPeBAHUM C KATAJM3aTOPOM M emie Jrerde OPOHCXORHT
Aaa rTpeTnIHOOYTHIAGeH3014a.,
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3HaYNTeNbRHE OTKIOHEHHA TEOPETHYCCKHX BeJMYAH KOHCTAHT
paBHOBecusi 0GBACHAKNTCA JPYTHM HalpaBjieHHeM npeo6pasoBaHmA
apoMaTHieckuX yriaeBogopopoB. Hapaay c mnepepsmienumeM dwacta
apoMaTuIecKUX LUKJIOB U3 THAMNENBIX B Jerknue HedTnm Apyrad 9acTb
Ioj(Be P ieHA CAMOUPOM3BONBHON KOHAeHCAllHN ¢ 06pasoBaHneM IOJIH-
HUKIMIECKMX COeMMHEHMH, YCKOIb3aloIUNX IIPH aHajJH3e Jerkoi
yriaeBonopogHoil dYactu HepTu. B peayabrare B Jerknx ¢paxumax
HeJ0CTaeT apOMATUYECKUX IUKJIOB, H 3TOT Ae(UIUT, IPH pacieTe KOH-
CTaHT paBHOBECHA, NPHBONUT K Ka/KyIieMycd yBeJIM4YeHHIO TeMIlepa-
Type o0pa3oBaius JAHHON CUCTEMEL.

7/

™~
N

Codeprconve smunbenzora , %
N
S

¢ 2.0 40 60

Codepwanwve memarcyrona, %

Pnc. 16. CooTHOolreHme MeKAy MeTaKCUIQIOM X
STHI0EN30JI0M B HOKOTOPHX HeiTAX.

YcTaHoBIeHHbIE AMOUMpUYECKHE 3aKOHOMEPHOCTH HaXogAT cele
AcYepURBaoLne 00BACHeENA IPH CONOCTABICHNM Te pMOJUHAMIIeCKIX
CBOMCTB apoMaTHYeCKUX COeJ|HHEeHMH.

KHak BuaHo u3 Tabu. 38, poeT MeTaHOBoil Ieum B 3aMelaoIIeM
PaAMKale COUPOBOAIAETCA BO3PACTAHIEM BEIHIMHEI CBOOOAHOI aHep-
run. O9eBUfHO, YTO PAHO WIM LO3GHO HOJKeH HACTYNUTHh KHUHeTHYe-
CKuil Iipepeil yCTOMYUBOCTH YCIO0/KEAIIEHGA MOIEKYIE B CYIECTRYIO
mAX yCAOBHAX. 3a THM IpelelOoM CIOM{Hasg MOJeKyla myTeM BHY-
TPEMOJEKYIAPHEX IIeperpyUnBpOBOK MM MEKMOJEKYJIAPHOT'O B3a-
UMOfIefiCTBMA MOMieT UPUHATH dHepreTmyecK:m Oojiee BHTOLHYIO KOH-
durypanmo.

Ecnu o6patuthes k faBHEM Tabi. 41, rie npexcTaBieRH cofiepska-
HuA 2TnabeH307a B H30MEPHEIX KCHUAOJI0B, TO MOYKHO BT, YTO TH
BeIUYUHE CBA3aHH o0parHOil 3aBucuMocTBbIO. OCoGeHHO HATIATHO
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9TO IpeACTABJAETCA HA KPUBOM puc. 16, coCTABIeHHOH mO TeM 3K
MaHHKIM.

OueBupHO, B YCIOBHAX CYIECTBOBAHHA He()TAHHX 3ajexed 5TH
H3oMephl B 00mieM CBA3AHH MexAy co0oif paBHOBeCHEIMH T'eHETHYE-
CKHMU COOTHOWeHUAME. JTuiaGeH301 uMeeT cBOGOJHYI0 dHEPTHIO TIpH
300° C + 22,84 kkaa/moan, a meraxcmron --20,80 xras/moan. Oue-
Bu/{HO, 9TO PaBHOBECHE [OJIKHO OHITH CABHHYTO B CTOPOHY MeTaKCH-
aona. Ecau xe B Hegru npeobnagaer aTUIOEH30J, TO TO 3HAYUT, 9TO
KOIm4eCTBO 3TOr0 HM3pgMepa HONOJHACTCA M3 KAaKOro-TO HCTOYHUKA
U DaBHOBECHE ellle He yCTAHOBMJIOCHh. AHANU3 reoJorndecKnX ycJOBHi
MOr OH JaTh MHOr0 HHTEPECHOro AJA H3yUYeHHA reoXuMudecKoil
ucropuu Hedreil npuBeneHHnX B Tabm. 41 MecToposIeHNH.

B cBasu ¢ stuM orcyrcrBue B Hedrax aMmiubeH30N0B ®W Majgoe
cofiepikaue OyTuiGEH3010B FOBOPHT O TOM, 9TO MEKIY HUMHI HpPOXO-
AUT TpaHrIa KUHETHYeCKOH yCTOHYMBOCTH METAHOBO-apOMATHYeCKHX
YIIeEOJOPOROB IJIs HedTeil. ,

Cpenu KcumolZoB MeTawsoMep ofiagaeT HaWMeHbImell BeamIMHOf
cBoGoAHOl DHEPruM, YTo He MOKET He IPUBOLUTDL K ero OTHOCHTeNb-
oMy HAaKOINIEHHIO B o0mell Macce KcmionoB. OpTo- U MapaKCHIIOIEL
OJUBKH JIPYT K APYry [0 DHEPreTHIECKOMY YPOBHIO, B CHJIY 9ero ux
COOTHOWEHUA MOJKHEI HOCHThH CAydaiiHHI XapakTep, 9T0 W IOATBep-
mpaercad (QaKTHIECKHM MaTepualioM.

§ 27. Berciue apoMaTiueckHe yrieBozopossI B HegTH

Brcmue apomarunzeckue YTIeBOROPOAN M3 HedTAHMX $parimil
IpefcTaBIeHL pAa3jiMYHRIMU IUKIAYECKHMH cHcTeMaMmu. MX MoKHO
BLIEJUTE U3 GoJlee WM MeHee y3KAX He(TAHREIX QpaKiuii 11D TIOMOIIIH
Xxpomarorpagudecknx merogos. [locae upomyckauus pacTBopa Maced
WIM CAMAX Maces 1epe3 CHIMKAareab Bce YrJeBOLOPOMH, CONePIKAIIHe
dpoMaruieckue A[pa, HOIIOWIAKTCA M 3aTeM MOrYT OHTH BbIJeJeHE
BRITeCHEHHEM pacTBopuTenaMu. Eciu moar3oBaThed B KadecTBe BiiTe-
CHAIOMEN KUAKOCTH JerkuM GeH3UHOM, He COfepIKallimM Fpomarunge-
CRHX YIJIEBOROPONIOB, U COONPATE MOCTe[0BATENbIAE TIOPIIHM APOMATH-
MECKHMX YTIEBOROPOJOB, MOKHO, YIAluB JIerkuil OeH3uH, yGeguTbes
B TOM, 4T0 CBOHCTBA BHIJEJEHHHIX apOMaTHIECKUX YI1eBOAOPOLOB LO-
Cle/oBaTe pHO U3MeHALTeA. CHepBa ujeT ppaxiys, Ha3sBaeMad Jer-
UMY apoMATH9eCKIMU YIIeBOAOPOAAMH, 00/Mafal0Ias yielbHEM
BecoMm ot 0,87 1o 0,89 u nokazarteaem npenomierus ot 1,485 no 1,498.
Caenyoman ¢parumus — cpeguux 4pOMATHYECKHX YIIeBOAOPOLOB —
uMeeT yjeabani Be¢ o1 0,89 1o 0,96 u moxasartesnn npesoMaeHHH OT
1,500 mo 1,540. Haxomern, mocxenmeii manaexaeTcs ¢pakmua yupeab-
moro seca 0,97 no 1,03, ¢ nokasaTesnem npexomaenus ot 1,55 go 1,59.
JTH npefesL KoAeGMIOTCH B 3aBHCUMOCTH OT copTa He)TH U TeMIe-
parypil KUIEHUSA UCCIeAyeMOll paKIuy m DpUBEHeHH 37€Ch TOJNBKO
B Kavectse minriocTpanun. OueBupHO, YTO apoMaTHUeCKHe YTIIEBOAO-
DOJBI NMEIOT COBEPUIEHHO Pa3IuYHYI0 CTPYKTYDY 1 HepeMeHHOe COlep-
#anue GOKOBHIX LeIell MeTAHOBOH WM HOJIHMETMJIEHOBOI TPHAPOAEL.
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ConiepKaHrMe He3aMeIeHHHX apOMAaTHYeCKHX YIVIEBOJOPOAOB B
HedTH COBepIIeHHO HAYTOKHO, 32 UCKIYeHNeM Haf)TadWHA, KOTOPHIA
He pa3 BHAEMNANCS U3 TeX WiIH UHHX dparuuii mepru. Tax Onum
BEIZIeJeHEl METO/[OM MHKPATOB caM HAQTAJMH U ero pasJudHEe MeTUIH-
pPOBaHHBIE TOMOJIOTH ¢ OAHUM WJIN ABYMA METUIBHLIMHA rpynaoaMu, U,
MoseT OHITh, C OJHOH 3THABHOH rpynmoil. AHTpaleH W (eHaHTpeH
B HedTnm He OLUIM OOHADYIKEHH.

B nocnennee BpeMa m3 HEKOTOPHX HedTell GLLIN BLIeJeHE U 6oIee
CJLOKHLIE IIOJMIMKIUYECKHEe YIJIeBOAOPOALI, HAINpUMep IepWieH,
M [oJyYeHHl IIpeABapMTeNbHLIE YKa3aHMS HA Hanudde emie Gosee
CIOKHHX cTpyKTyp, msyuaemuX JI. JI. Meuauxagse. OGpasoBanme
AX MOKHO HDeJ[CTABUTH, KAK MOCJIeA0BATeIbHYI KOHJeHCAlLul0 Had-
TalMHa MK €ro HPOM3BOJHBIX:

TN SN TN SN )
o' N/ L, N__ /T N/ N/ S
SN SN 70N S N
N NS N AN \ /
HaygTanun HitnadTisT ITepunen inT. .

ITukpartaseii MeTof AasA BLjje/leHns BHCIINX apoMaTHIeCKAX yriie-
BOAOPOJOB 13 HeTH HEIPUMEHIM, TaK KaK 3TH YIJIeBoJOPOLE MAKpa-
ToB He ofpasylor. Xpomarorpagusa, BO BCAKOM caydae, IO3BOJASET
BRIIEIUTDh B3 HeQTARHX (Ppaxnuil IMCTHE apoMaTHYeCKHE YIIeBoo-
pofLI, 0COOCHHO IIPU MOBTOPHOM XPOMATOrpadupoOBaHMH. AHAJU3 ITHX
YTJIeBOA0PO/OB NOKA3KBAET, 9T0 C POCTOM TEMIEPATy Phl KAIGHU INK-
AUYHOCTL yBeInUnBaeTcA ¢ 2 0 4, game 10 3. leMeHTAapHHIA cOCTAB
TAKKe 1I0Ka3KBaeT IIOCTeHMEeHHHIl pOCT cofepyKaHuWs Yriepopa, 9To
HapAALy € onpefielleHHEM MOJEKYJIAPHOrO Beca I03BOJAET OTHECTH
BhIIeTeHHEe yTieBofopoan Kk kKaaccam oT Co,Hon_ (s mo C,Hopu_is.
Hak npasmio, monyqaiores sMuupugeckue ¢opMys ¢ ApoGHEIMA TOKa-
sarexsamu, Haupumep, C,Hon 174 mnam CpHon_y9s u 1. mw,
TaK Kak XpomaTorpagupoBaHNe B ero o0IIeNpHHATON §opMe He Ho-
3BONIAET CPasy BEJEJIUTh WHAUBUAYAJIbHLIE BEIECTBA WJH Lake Bele-
CTBAa OJ{(HOr0 apoMaTmueckoro papa. Bcerma mokmo mpemmomnarats,
q9T0 HolydeHHaA y3Kad Qpakuusa mpemcTaBiaseT coboll cMecH G6IH3KUX
KJIaccoB, HaupuMep HaTalIMHA U aHTPAlleHA B NEPEMEHHEIX OTHOINO-
HUAX,

Peaxiuu rujporeanaannn u geragporeHn3anun I02BOJAKT BIOIAe
o0peae;IeHuo I‘()BOpIITb 0O TOM, 9TO BEICIIIIE apoMaTn‘Ie(:Ime yI‘JICBO,IIO-
POZALI HMEIOT B GOJBIMNHCTBEE cIydaer rulpuaublii XapakTep, T. . IpPex-
CTaBJIOT co00i KOMOUHAIINIO apoMaTWIECKNX KoJel ¢ HahTeHOBRMH,
HpeuMyl[eCTBOHHO NATHYIERHEMH. Hpome Toro, B MolleKyJie Haxo-
AATCA ele MeTaHoBEIe Menu. Takum 06pa3oM, 5T yrIEBOLOPOALI JIUIb
dopmMaabHO MOryT GHTH OTHECEHH K apoMaTUIecKOMy Kiaccy, HalpH-
Mep, 10 pacTBOPUMOCTH B cepHoil kuciore. I3 meiictBmTeIbHOCTR IKe,
COOCTBEHHO apPOMATHYECKUX YINIEPOAHHX aTOMOB B HuX MOMKeT GHTbH
MeHbIlle, YeM BMECTe B3ATHIX IOJUMETHJEHOBLIX M METAHOBBHIX.
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Tia6pnjiasie yraeBogopoAbl CPAaBHATENBHO JIEFKO TEPAIOT T€ yrie-
PONHLIE ATOMB MJH 9aCTh AX, KOTOpHE 00pa3yloT HEapOMaTUReCcKyIo
9acTh BCEH MOMEKkyJHl. ¥YiKe yOOMAHYTOC YIPONIEHWE COCTaBA BHICIINX
apoMATHIECKNX YIJ1€BOJOPOXOB IPu IpeBpanierua HeTu n HAZO0 NOHU-
MaTh B CMbICJE NOBLIIOEHUA KOHIfenTpallny yrnenonopona, B KOTOpI\[X
NPOMCXOAUT OTHOCUTENBHOE oforauleEme apoMaTU4eCKUMHU YINIepori-
HBIMM aTOMaMH. 3’1‘0, 09€BUIHO, BO3MOMHO 3a CYET CHIWKEHuA MOoJjie-
KyJAPHOTY Beca, 9TV O 3aCTABAAET COOCTBEHHO apOMATHYECKUe I{MKJIIK
TacTH MOMEKYT Kak Obl HepeBUraTbcA M3 BhICIIUX Ppakuumi HeQTu B
CPeNHHe WIM Hu3lme. JTO PaBHOCWIBHO JOMYIIEHWI0, IT0 NpOCTei-
[IHe apoMaTHIecKue yTIAEeBOJOPONbI ABIAKTCH HPOSYKTAMH M3SMEHE-
HUA RHCMUX Il pPHAHLIX YIIEBOZOPOKOB.

Jlpyraa 9acTh apoMaTHYECKMX IMKIOB B DPesyjJbTaTe IIPOIECCOB
YIIOTHEHHA TePeXOAuT B MOJUNMKIMYICCKHEe CUCTeMBI, THIA IepH-
JIeHA U €T0 T'OMOJIOTOB, BILIOTH A0 rpaduTa, 1 TeM caMbIM BRIBOJUTCH
u3 cocraBa medru.

XapaKrep CBASKM OTHEIBHHX apoMaTHYecKuX sAgep B rubpujarX
yINICBOLOPOAAX H¢ PEMAaeTCA COBPEMEeHHBLIMA METOJaMH MCC/eNoBaRuA.
HenzsecTHo, manmpuMep, mMeeT Id CBA3b B OUINKINIECKUX apoOMaTi-
YecKuX yTJEBOLOPOJaX U3 BeiCIIuX TrulpujHeix ¢paxuuit Tun HadTa-
JunHa uiap auderuna, cBA3nBaeT a1 ofa apoMaTUIECKHX LUKIA MATA-
gieHH0e Koablo m T. u. Hafraanm n ero Gamkaiimae romosorn, a
TaK/Ke TETPalnd ¢ COMOJOTAMH MIOTO pa3 Ompefensauch B HePTAX,
B ux cpeppuX gpparimax. Ecth yrasanus Ha mpucyrcrBue QeduIIHK-
Jgorekcana, audednia u 3J-mermiiadenuna. Hanwane amTparnena m
¢enanTpeHa B OpPOAyKTaX Oupoausa Hedrd, Harke ¢ yIeTOM BHCOKOMH
HpPOYHOCTH 3THX TPHOUKIMIECKAX CHUCTEM, HUUEro HE JOKa3kRaeT,
OOTOMY YTO 3TH K€ YTJEBOMOPOAK MOTLYT ORITH 1I0JYIEHH IHPOJIM30M
JayKke GeHsMHBOBBIX (pakUmil, T. €. OHA ABHO HMEIT BTOPHYHOE IPO-
ucxongexne.

CortacEO COBPEMEHHBIM MPENCTABICRAAM, Brcmue ppakunn medru
cofep:Kar TiaBHEIM 00pasoMm THOpUAHEIE YTJIEROZOPOJE HPA COBEP-
OIeHHO He3HAYUTENBHOM CONEPHaHUM CBOOOJNHBIX METRHOBHIX M M3GMG-
ranoBHX. CIPDYyKTypa aTUX rnGpumHbBIX YIrIeBOZOPOAGB MOMET OHITh
pa3iIniHOl B 3aBMcHMOCTA OT Tuna Hedrd. B KavecTBe musmmocTpalnum
MOHO [PHBECTH, HaOpuMep, cocraB ¢paKkmuM apoMaTAIECKHX yIie-
BogoporoB 227—=563°, moNydYeHHHX H3 3amafHOTeXaccKod HedTH
(rabu. 43).

B opmoit ma amepukanckux medreit ([lomxa) macaamaa dparins,
oTBeIawman cofgep;xarunio yraesogoponos C,,—C,. 6r1ma pasgenena ga
pafpuHAT M DKCTPAKT (CEPHUCTHIM AHTHAPUIOM), IHOCIE YETO IKCTPAKT
6bI1 pasgeneH Ha Ooasuioe KoamdecTsBo ppaxuumit. Pesyabpratsr mccme-
AOBaHUA IMOKAa3ajd, 9TO OKOJO MOJIOBUAK HPUXOIHTCA HA TOMOJOLH
HOJHMETUICHOBHX YTIEBONOPOIOB 11 oKoxo 20% Ha rubpugHbe yTie-
BOJOPOJEL, 3aKdIogalomue apoMaTudecKkue Koabla (Tada. 44).

Jdta gaHHBIE OTHOCATCA K NapadurmcToil HeQTH, B KOTOPOH cojep-
mamocbh MHOTO Hapadmma m uepesumna (T. €. TBEPHEIX METAHOBEIX
yraesomoporos). HecoMmenmo, B nmeprAXx HapTeHOBOrO THHA
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Tabauya 43

CTPYKTYpa apoOMATHYeCKHX YriemonopofoB w3 ¢gparnmm 227—563°
3anmanHoTexacckoi HedTH

% OT CyMMBL
Crenenn KOHJeHca- BCeX apoMaTH-
Tun yraesofoposion oMM Afep 9ecKHX yrieno-
AOpOMIOB
T'omonorn GeHzona 1 ROJBIO HEe KOHZAEH- 30
CHpOBalHOE
Tomonorn madranuua 2 KOHJIelIICHPOBAHHKEIX 30
KOJBIA
T'omonorn ¢eusantpena 3 KOH/IEHCHPOBAHIIKIX 20
KOJbI[a
I'omonorn xpmaena, GensdeHaHTpeHA, |4 KOHJEHCHPOBAHHEIX 10
nupena u GeHsanTpaleHa KOJBLA :
I'oMonOrH BHCOKOKOHJEHCHPOBAHHHX |5 Kojenw u Gonee 10
YTaeBolopoOJOB
Tabauya 44

Copepsxanne pasamIHBIX rUOPHAHBIX YTIeBoA0poAoE B HedgTn Ilonka

Tun yraesogoposos Bec. %

MeTaHOBHe H H30METAHOBLIC 22,7
1 HadreHoBoe KOALIO 5,3
2 Ha@TeHOBHIX KOJbIA .. 29,3
3 na@TeHOBEIX KONBIA . . . . . . . ., . . 11,2
2 nareHOBHX M 1 apoMaTHYICCKOC KOJBI{O 5,5
2 HaTEeHOBHX U 2 apOMaTHYCCKHX KOJbIA 8,1
1 HagTeHOBO® M 3 apOMATHYECKHX KOJbIA 6,6
AcganbToBre BeulecTsa C e 11,3

pacnpejesieHu€ N0 THIAM YIJEBOJOPoAoB O6bulo OH mHEHM. Tak
Banpumep, 1o wuccaegoBaruamM P. C. Cepruemko, 60JBMIMHECTBO
Hedreli MeTaHOBOTO Tuha H3 3aBOJKBA IOKAZALO0 IUKAMIAOCTD
MeTaHOHAQTCeHOBHIX yraepogopogos or 0,3 spo 1, torga Kak HedTu U3
He6ur-/lara u ropranckas oTBedanu Beaudumue 2,4.

B CBA3HU C 3TUM coep:ranue yriaepojga B MET&HOBHIX IIEMAX B 3TUX
ABYX HOCHEAHNX HE(PTAX OKA3ad0Ch rOPasjo HUIKE, 9eM JJIH BCeX Ipo-
9uX ucclegoBaHHNX HedTell 3aBOIKbA.

BBugy HeposmosKHOCTH BEIIEIATH HHAMBUAYAIbHbE THOpUIHEE
YTIeBOLOPOIK HAQTEHOBO-apOMaTHYECKOIO THIIA HEKOTODHIE ABTOPHI
BHIHY(€Hb GRLIN TOIOATH K PemeHnio 3aasu o MPHPOJie 3THX yIle-
BOZOPO/IOB APYFMM IIyTeM, 8 NMEHHO CHHTE30M MHOKECTBA yTIE€BOHO-
POJOB, TNpEUMyYINeCTBEHHO 3aKillodalmuX HadTajiuHoBoe sppo. B
0OJBIMIHCTBE ClyYaeB CHETE3HPOBANUCL TOMOJOTH HAPTalmma, B
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KOTOPHX fgPO0 CBA3aHO ¢ METAHOBOM LeNblo, HECYINEHd TOT mJAM MHOX
nuxamdeckuin papmkan. Ilpakrudeckm coBceM He CHHTE3MPOBAJACH
HacTOAIMEe TulpUAHEe YTIEBOLOPOJAE, B KOTODHX apoMaTHYIECKOe H
OAMMETHICHOBO® AAPA HMEIOT OFMH MM ABa OO0MHUX YTIePOXHEX
aroMa. Meskny TeMm Bce TOBOPHT B LIOJIb3Y MMEBHO TaKOM CTPYKTYPH
BHCIKUX TubpuuHHX yraesomopoaos. IloaTomMy OOJBIMHCTBO CHHTE-
SHPOBAHHLIX YINVIEBOJXOPOJOB, XOTA U NO3BOJIAET A0IMETUTh HEKOTOPHIO
3aKOHOMEDHOCTH, TJIAaBHHM 06pasoM TEXHMYECKOTO 3HAYEHNS, BPOJe
BA3KOCTH M HHJEKCAa BA3KOCTH, MAaJ0 IOMOTaeT HOHMMAHUIO CTPYK-
TypH He(QTAHEIX KOMIIOHEHTOB.

TMocne TmarTenbreil MePeroHKN OfHON Macaanoil ¢pakmuum u Apos-
HOT'O 3KCTpParnpoBaHusa ee aneronoMm Poccurm yjanock BHAENUTh DAL
¢paxumii, focTaTOYHO GAM3KMX K WHAMBAyaJbHEIM BelilecTBam. Bce-
CTOPOHHEM aHAJIKU30M 3TOH (pakium mHo meroxy M-d-n m gpyrumm
dE3nIecKkuMu MetofaMu OBIJIO YCTAHOBIEHO, YTO BB 3TOH paKImgd HAXO-
OUTCA YTIEBOMOPO)[, CONep:Kaluil [Ba apoMaTnIeCcKuX IOUKJIA, OfAWH
OUKJIOTeKCAHOBEIH, KOBJEHCUDOBAHHHIA € apoMaTHYeCKHM AAPOM, X
OMH IMUKIONEHTAHOBHH, KOHIEHCMPOBAHHKI ¢ APOM IMKJIOreKCcaHa.
OcTanbHble YTIAEPOHLIE ATOME NPHHAIJIGKAIM METAHOBHM paguKa-
aam. Tak Kak cKoNbKO-HAOYIb AAMHHEIE METAHOALE PAJHKAJIL B BHIC-
mUX yIJeBogopojax HedTu, AMEIOMKUX NUKINTECIY0 CTPYKTYPY, Mallo
BepoATHH, Poccuuu Npemioskus uzo0paskaTh CIPyKTypy 3TOro yrIJe-
Boopoaa Gopmyoii:

- GH,
GZHS/<::>
ca,l D

N7 \__CH,
N/

3
JoHo

W3 s10it popmyasr BuIREO, YTO yIpOIeHKe e€ cOCTABa MOTIIO ORI TaTh
B KOHEYHOM WMTOre IIOCJe IPEBPaIleHus CMeCh CaAMBIX Pasm000pasHEIX
yrieBofopofos: HaTalwmH M €ro mpoeTelmue 1'0MOJIOTH, IHUKJIOTIEH-
TaH U eI'0 TOMOJOTY B PAxA 6oJiee uau MeHee CIOH{HEIX METAHOBHIX yIjIe-
BOROPOJIOB HM30CTPOCHUA B CAy4Yae PACKPHTAA OHKJIOIEHTAHOBOTO N
LUKIOTEKCAHOROro Koabla. Odenb MHTEPCCHEIN pacderT, IPOBEEHHEIH
Poccumm, mokaskzaer, 970 BO MHOTHX cIyd9asX BO3MOMKHO TOJXYYATH
0omee nam Menee TOYHOE LPE/CTABJICHME O CTPYKTYPe yIIEBOLOPOAA,
€CJIM H3BECTHH I'NIaBHLE €10 (u3niecKne KOHCTAHTH (MOJEKYJIAPHEIN 1
YAEIBHEII Bec, II0Ka3aTeab HPEJOMICHUA, BAZKOCTL) W JIeMeHTaPHEIR
COCTaB. JTH MOJCYETH IOKA3alH TaKyiie, 9TO MOYTH BCH Macca apoMa-
THICCKUX YIJIEBONOPOJAOB OTHOCHTICH K COequaeHuAM TubpmngHOro
TRI2, T. €. 9T0 apOMATHICCKUE YIIeBOJOPOJLEl, HE COLEPKAlNHe MOInMe-
THJACHOBHIX LMKIOB, B HeTH IPAKTUYIECKH HE BCTPEYAIOTCH.

peoSnananue madrannmoBoit CTPYKTYyDH B BHICIIMX apoMaTHde-
CKUX YIJEBOAOpOAaX NOJNTBEPIKNAETCA BHCOKAMH BHIXOZaMu IIpH
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nupoamse HedTu — mmerno CioHs, a me TpMOMKANIECKUX YTIICBONOs
POJIOB, CPe[[H KOTOPLIX, M&XKAy IPOYAM, aHTPANeH He UTPAeT 3aMeTHOI
poJin, B TPOTHBOIOJIOKHOCTL penanrpeny. Memxay Tem croiikocTs Tpu-
OUAKIMIECKUX YIIeBOJOPONOB Aoa:KHA Onra Onl cKaszaThcA Ha ROIM-
YEeCTBEHHOM pacnpeneneﬂnu BRICTOUX apoma'rnqecrm‘( NOIMOUKIOB.

He nmmeno uaTepeca T0 06CTOATENBCTBO, 9YTO HM KOHJEHCUPOBAH-
HEIe, HM CBA3AHHHE TIePe3 ofuH YLIAePONHHH aToM apoMaTHiecKne
CJIOIKTIBIE YIJIEBOJLOPOIEI HE CI0CO0HK 060¢o6aATE 6EH30IbHY 0 CTPYK-
Typy A IPH TMPOIn3e, Hu OpH TepMOKaTalduse, KoHedHo, 0e3 mpefn-
BAPUTEIBHOTO I'HIPHPUBARUA, M 3TO J(€JaeT 0COOEHHO MHTEPECHHIM
BOLIPOC 0 INPOMCXOKAEHHA HAPTATHHOBOX CTPYKTYPHI, paccMarpu-
BaeMbrii B TIaBe O NPOMCXOKIEHUM apOMAaTHYECKHX YIrJAeBoJOPOIOB.
Peaknuy conpsyKeBRHOT0 TUAPHPORAHMSA, B pe3yabTaTe KOTOPHX
OQHO M3 apOMaTUIECKHX KOJel HPeBPaTHIOCH Okl B IOJAMETHIEHO-
Boe (410 Morao Onr mpu Ipespalledny Hedprw HaTh OEH30J U3 TOJMU-
MAKIAYeCKHX aPOMATHYECKHX YTIEBOJOPOMOB), 6lle CIUIMKOM MAalo
N3y9ensl Ha IpEMepaXx CHOKHKX yTIeBOLOPOIOB, U B HACTOHINEe BPeMA
HET BO3MOMKHOCTH IPHBIEKATh 3Ty peaxiuio K 0OBACHEeHMIO HEKOTO-
PLRIX OTHOCAIUXCHA CIOOA BOIIPOCOB.

Yapaer, Jlauno u J{oHc Hamiaum cpegu KOHIEHCHPOBAHHEIX apo-
MaTH9ecKUX yTIJIeBOXOPOOB, Kpome madrammpna M €ro TOMOJOTOB,
roMonoru deHaHTpeHa, Xxpusera, OensdenHanrpena, OGemsanTpalleHa o
unpena. Bee st yraesogopombl OTHOCHTCA K KJIACCY KOHIEHCHPOBAH-
HhX 9epe3 2 00IUX YyTJUePONHEX aToOMa, H XOTH B HedTH Onlnn HalfeHb
pudperun wm  I-MeTmagudenws, cBsasaHEee depes 1 yraepomumid
aToOM B KAKIOM KOJIBLE, OQHAKO YTJIEBOJOPOJE 3TOTO THHA HC UTPAIOT
B _Hedru Gosbmoli posu.

Wccanenosannsn Xub6apaa moxasand, ITO B rasoiireBoil gparmunm
HEKOTOPHIX HCCIENOBAHHKX HePTed HaXOoguIuUch AapOMaTUIECKU®
yraesogopont ¢ 2—3 rpynnamu CHa npn 3—4 CHe -rpynuax, otkyzna
ciaenyer, 9To camm Oenu Guimu He MauuHee atuaa. Yapaer, Jlammo n
APyTHE HccaeqoBaTe]u TakyKe Hamuim, 9T0o nanboasmee unciao C-ato-
MOB B OOKOBHIX IlesfX XapaKTepHO JJIA romoaoros 6emaoxa (oT 3 mo
12 B cymme Bcex Iemeii), Torja Kax ¢ KoabOoM HadTaluAa CBA3AHO HE
6omee 2—7 aToMOB yriaepoga m B TOMHIHKIMYECKHX apOMaTAYECKHX
yraesopoponax ot G go Ca. -

ITu maburomennsa Kak GLI TONTBEPIKAAIOT IIPEIOJNOKEHHe, YT
9acTHYHOE THAPHPOBAHME OJHOTO M3 KOJIEIl ¢ ero MOCIeAyIIAM pac-
OIEILIeHNOM MOMeT CHU3HTL CTeNeHb I[MKJIMIHOCTA apOMaTHIecKOi
MOJIKYJILI 3a cdeT 0Gpa3oBaHNA HOBHIX Ileneil M3 0CTATKOB pa3pyIleH-
HOT'O INKJa IO CXeMe:

Yucao Yuncao Yneno ato-
rpyon CH,; rpyno CH, moB C
B OEUAX
CyyHg (CHy)y v . o L v L 2 0 2
CioHg (CH,CHy)y . . . . . . 2 2 4
CoHy (CH,CHSCH CH,), 2. 6 8
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FuppupoBanme TPeXKoMBYATEIX apPOMATHIECKHX YTIEBOLOPOLOB
OpU  BBICOKOH TeMIepaType IOATBEep;KHaeT BO3MOMKHOCTH Nepexofa
TPUUUKILICCKOro yTIeBojopona B GUIUKInYecKuil , HAKOHEeI, B MO-
HOUMKJINTECKN A, HO 3TOT Npollecc, KaK HAYLILiA NPI BEICOKUX TeMIepa-
TypaX, e clocofcTBOBAI COXPAaHEHKIO BHOBD 00pa3oBaBmMUXCs LEIeH,
KOTOpEIe OTIHIEINIAJUCH 10 Mepe WX BO3HHKHOBeHmmsA. Boipoc o Bo3-
MO’KHOCTH COXPAHEHUA BleX Ijermeil 0pu HU3KMX TeMIEpaTypaX TH/pH-
POBAHUA OCTAETCA eINe OTKPRITHIM.

Uurepecno, d9T0 MBOTHE BRIJEJCHHLIE Pa3TUIALIMH cIocofaMm
BLICIINE aPOMaTHIECKHE YTIeBOJOPONH JacTO IOKASKBAIOT HEKOTOPO®
cofiepAaHue cephl M KHCIOPOAA B BUJE COCMUHEHHI, HE BRIJEIAEMBIX
xpomatorpadudecknM ucciegoBanueM Ha cuiukaremse. M3 medprn
T'Geant 8 Yexocaonakum GHIIM BHJEIEHH APOMATHIECKHE YTJIEBOIO-
POMILI, COCTAB KOTOPHIX IpHBeAeH B Tabiauie 45.

Tabauya 45
OneMeHTapHBIA COCTAR ApPOMATHYEGCKHX yriesofopopoB ma I'Geanr, Bec. %
®opmyaa Mouexy- C H 4]
puyJa. JAPHHIL Bec
Co3 400,56 316 87,34 9,57 3,09
Co H:500 43 P | 86,56 11,08 2,36
Co3H,000,06 317 87,01 12,72 0,27

Ilep6e m Qoabkenc Tarke HAaOIM KACIOPOX BO BceX Qpakmmax
apOMaTHYECKHX YTAEBOL0POI0B, BRIIEJEHHRX dKCTPAKIHEH CePHICTHIM
anruapuaom. CofeprkaHne KHCI0PoAa HAJalo ¢ TEMIEepaTypod Kume-
aua ¢pparmun ot 5,9 mo 1,3%, comepixanne ke cepu pocio ¢ 2,1 xo
4,1%.

PaGotapkn T'posHUW Bupensanm apomMaTmuegkme yriieBOmOPOAEH
PACTBOPOM CEPHUCTOrO0 AHTHUAPUAA B METAHOJE M TO'KE HAXOQHIH B
apoMaTHYecKuX yraesogopomax ms ¢paruuit 300—550° or 3 no 5%
KUCJI0DOa, TpUIeM COf[ePRAHHE ero MOBLIMIANOCH ¢ POCTOM TeMIIepa-
TYpH Kulerud Gpparki{uu.

Mosnexkynapualii Bec m 31E€MEATAPHEIA COCTAR BHICIINX apoMaTmie-
CKMX YIIEBONOPOHOB YACTO HOKA3KBAKT GONBHIYE GIN30CTh K COCTaBY
cMonmcTRIX BemecTs (Talm. 46).

JTOT KMCIOPOL MOKHO paccMaTpmBaTh, KaK OCTATOK TeX reTepo-
FeHHHIX COGQUHEHNH, U3 KOTOPHX NPOU3ONLIA BHICIIME aPOMATAYECKAE
YIJeBOHOPOALI, MIAX KaK HPOAYKT OKUCIEHHUA 3THX YIJAEBOFOPOXOB.
Ilepsoe npeanonoxienne yBA3kBaeTcA ¢ o0mell KoHUenune, 970 Hus-
mue yriaesogopoasl B HeTH MPOUCXOAAT U3 BEICLINX, a BEICIIAE TEHE-
THYECKN CBA3aHH ¢ MCXOHHM BemecTBoM Hedrtn. Bropoe mpegmodo-
MEHue, 096BAJIHO, CBA3LIBAGTCSA ¢ BEChMa HOMYIAPHON IMIOTe30H OKH-
ciernda medrm B meapaxX. B macToAmee BpeMAa 3TH BOUPOCH HOKA HE
HAXONAT pa3permenust.

123



Tabauya 46

ConocTaBlIeHRE 3/IeMEHTAPHOr0 COCTaBa apOMaTHYECKHX Yri€BoJOpooB
. H CMOJMCTBIX BEHIECTB

\ Mouxaexry- Mounexy-
Hedrs ApoMaTnieckue AstpHB CMoseThe AApHBH
YTJIEBOXOPOJIKL BeG BellecTsa Rec
Lakunckas Cao,63M04,5500.96 292,7 CoaH,30 295
G, HQ'n—“JO CnHan 120
T'poanencrasn Cigty7,5200,7 267 | Cog,90My9,7600,74] —
CopHon _10,400,7 CoHon10,704,7

§ 28. Ilpoucxomyienne apoMaTHYECKAX YII€BOJAOPONOE HedhTH

ApoMaTuieckue yriaesogopofsl HePTH MOTYT UMETh pas3andHoe
upoucxoxgenne. Bo-mepsux, apomaTudecKkne rpylmupOBKH CoOpep-
JKaTCHA yiie B caMOM CallpooeaIuTOBOM MaTepuaJJge Ha Gomee HJIn Mmenee
ryGoKHX cTafuAX erc wameHenus. B Keporeme »CTOHCKUX ClIaHIER
X. T. Paypcennn mamen mo 26% apoMaTHUeCKUX CHCTEM, KOHEYHO
ellle He YTIeBOAODOJRHOr0 XapakTepa, a Tak KaKk apoMaTHYecKue
KOJIBIa He YHUITOKAIOTCA, OHM IIEPEXONAT U3 OJHOI0 Kllacca OpPTaHi-
 9eCKMX COejuHeHuil B KaKoii-TO APYroil Kiacc M B KOHIE KOHIOB
B apoMaruieckme yriaesogopopsl. llocrosmmoe copepmcanue Kuemo-
poaa (4acTo m cepe) B apoMaTuYeCKHX VIIEBOJOPOAAX, BLIEJCHHEIX
13 HepTH QHIUIECKUMH METOZaMH, ABIAETCA BO3MOKHO IPH3HAKOM,
YHACHEl0BaHHLIM OT ucXopuoro Mmarepuana. Ilociegnuii mor comep-
MaTh apoMaTHYeCKue CUCTEMEl IUTHHHA BOXAHLIX pacienuit. Ilomanas-
mye B CalpoIeeBbie MK B BUJAC PACTUTENLHOTO HETPHTA OCTATKH
H23eMHOH (JIOPH TaKsKe MOIIM IOBLICHTh PECYPCH apOMaTHIecKaX
CTPYKTYpP. JHAIATCILHOE COJCPHIQHHE apoMaTMYECKHX YIJIEPOJHHEIX
aTOMOB B T'YMYCOBBIX yrasax, HECMOTPA Ha TO dYTO KleT4YyaTHKa UX He
COLEPIKUT, MIIIOCTPHPYET BOSMOKHOCTD 3HAYHTENLHOTO COJEepIKa-
HHfL aPOMATHICCKUAX CHCTEM M B MCXOJHOM Marepmaine Hedrn. Bo Bes-
KOM cjydYac peub MOJKeT MATH TOJNBKO O HOJALUKIMIECKHX apoMaTH-
UeCKUX CHCTeMaX, a, CAefoBaTeJbHo, H 006 yriIeBogopogax 3T0I0 pAga.
C aroit TOUKM 3peHms cogepKaHMe KWCAOPOJA HMEHHO B BLICIIEX
4IeHaX apoMaTUTIecKOro PAfla, BLI(CACHHBX M3 HePTH, MOKA3aTEAbHO
B TOM OTHOHIEHI1M, YTO 3TU YIJesoaopognt GHH}{CO K IIa493JbHOMY Bele-
CTBY He{TH, 9eM YTIJIeBOJOPOJK HPOYHX DSANOB, 0COGEHHO CpPEHETO
U HH3KOIO MOJCKYyIApuolo Beca. Iimecte ¢ Tem wuogxpemmsiercs
L1003 eHIe, YTO BO BCeX HehTAX 6AM30CTH IPYNIOBOro COCTaBa XapakK-
TCPHA MMEHHO MO BHCIMHX (paKmuii BRICOKOTO MOJIEKY A PHOT0
Beca. Pasmuambie Tumnl neTi B OCHOBHOM 3aBHCAT 0T MO3THEHANIAX €6
npespaitenuii. PasykpynHenue BeicmaX ru6pmmgHEX YyTIeBOZOPOAIOB
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AaeT B KOHIE KOBIOB Goyee MenKHe MOJEKYJEH apoMaTHYECKHAX
YriIeBOKOPOAOB, pacnpefelAninuecs oo Bcem ¢pakumam wHedTH.

JpyraM MCTOYHMKOM apOMaTHIECKAX YTIEBOJOPOLOB MOTJIM GHITH
PeakIun JucoponopinoHNPOBAEAA BOZOPOAR, a TAKIKe peaKIny NOoau-
Mepusalnun ole@uHOB W, HAKOHEN, IIPAMOE 3aMHKAaHME LM MeTaHo-
BHX yraesofopopos. Ilocaegnsas peakiumsa mpoTexaeT, KaK M3BECTHO,
MUHYA CTajnn IOJMMETHIEHOBEIX YIJIEBOJOPOOB, TEPMOKATAIATNIE-
CKOe jKC NIPeBPalCHUe ITUX HOCHEIHHX B apOMATHYECKHE YTJIEBONO-
POALL MpOTeKaer B Takoi caaloil cTemeHm, 9YTO €gBa MM BO3MOKHO
BHJCTh 3HATUTEJbHHI HCTOYAMK apOMAaTHIECKHX YTJIEBOJ0POIOB
B peaknuAX IerugporeHusanuad. ITOT BOIPOC CIIe HE MOKeT CUn-
TAaThCA PEIIeHHLIM OKOHYAaTCIBLHO. BTOpH‘{HMM HCTOYHNKOM BHICHINX
4poOMaTUICCKNAX YIDIEBOUOPOLOB ABJIAITCH Pa3JIp9IHLI€ THILI KOHJ{€H-
callud IPOCTEHIMUX IPefCTaBUTCNe B BHCITHE. JTa peaknus o6mIHa
B ciIydae TepMOKaTajau3a pasnndHuX HedTaHmX ¢paxnuit. Hanpumep
43 Kepocnua, npn temueparype 300° GrI molydeH ¢ amoOMOCHIAHKA-
ToM aHTpauen. Bce aTu BTOpuYHEIE pecypch apoMaTHIECKHX yrie-
BOOPOZIOB, NO-BUNUMOMY, HE€ SABJIAKTCA TAKEMH KPYIOHHMH, KaK
MPOUCXUIKCHAE W3 HCXOJHOTO MaTepmala HePTd.

HonamuxIuIHOCTS BHCIINX apoOMaTHIECKHX YITIEBOLOPOTOB MOMKET
OHTb PAa3MMIHOH B 3aBHCHMOCTH OT TOT'O, CBSI3AHH JH KOJBIA- qgepes
OfMH yrJepofHklii aToOM MJIHM 9epe3 JBa. Y IeBOojopPOALH HepBoIo THIA
Ha3hIBAOTCA COWIEHEHHKIMH, BTODOr0 THIA — KOHJCHCHPOBAHHEIMH.
IIpumepaMn MOryT caymuTh HadTagme n audenn.

4

VRS VAR VAN
N N NN
N
Hm(JIbl COYJIEeHCHHRKIE IIHHHH KOHJAeHCHNDOBaHHLIE

B medrn mpeobiagaior GHKIH KOHIEHCHDPOBAHALE, B 0COGEHHOCTH
TakuC, B KOTOPHX OJMH WU HECKOJIbKO IMKJIOB OTHOCHTCA K TOIIH-
MeTmiIeHoBomy psapy. Marepecmo, 4t0 mpm HusKux TemmepaTypax
TePMOKATANN3a COYNCHEHHBIE YIIEBOJOPOLE, B KOTODHX sApa CBA-
BAaHBI HEIIOCPENCTBEHHO, He MOJBEPraloTCH HUKAKUM H3MEHEHHAM, 9TO
Ges coMHEHMS TOBOPUT O IPOTHOM CBASH YIAEPO — yraepona. Ongrako
€CIM OMBO KOJBIO OTHOCHTCA K IIOJMMETHICROROMY PAAY, HaIpH-
Mep B cyvae LHKIOreKcHAOEH30la. TpeBpaIenie MEKIY KOAbIlaMu

TN TN
N NS

IPOMCXORMT JIerko ¢ 0Gpa3oBaHmeM AHIMKIOTEKCHIOCH30IA WK TIPO-
AYKTOB ero msomepmsanuu. CowieHCHHHE YIIEBOJOPORE Thma Aude-
Hui1a 00pasyloTcs B Pe3ynbTaTe IIPIIIOMKEeHITS 9HEPrud BRICOKOTO IIO-
rennuana. Tak maupumep, amdpemnnn nerxo momywaerca mpm mmpo-
nuze Gensona (mpm TemmepaTypax mopsaaka 800°). Ilostomy momoGmie
YIIeBONOPOAK HE UTPalT 3amersoil ponn B mepru. Kommencuponan-
HEI@  YTJIeBOJOPOAK  TaKKe XapaKTePHH [JIA IAPOJIHTHICCKUX
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OPOAYKTOB ¥ HX TakXke Mamo B medru. OTcioma caemyer, 9TO BEIC-
mue apoMaTHIeCKUe yTriIeBOZOPOAHN HefTH MOTYT OTHOCHTBCA TOJBKO
K Kiaccy rEOPHIHHIX YTJEBOJOPOLOB. JTH BEIIecTBA HACTOJLKO BOC-
IOPHUMINBE K J€HCTBUHIO TEMIEPaTyphl, YTO MABJIAITCA HEycTOHIH-
BEIMH garkeé B YCJHOBHAX HU3KOTEeMIEpaTypPHOIro XaTaJaluia, HE ToBOpA
y)Ke o TeMmIepaTypaXx Kpermura umiam umpoausa. Bce ato rosopart,
910 ru6pmHEE yTrIEBOLOPOAL CCTh HH3KOTeMIepaTypHOoe 00pasoBa-
HHUC, I TO, 9TO UX B HEPTH MHOI'0 — ABIAAETCA ONHHUM U3 JJOKA3aTEILCTB
TOMYy, 9TO He(Th B Tpupope u o6pasoBanach W IpeBpamalach IIPH
HEeBLICOKMX TemmeparypaXx. B c¢BA3m ¢ aTuM upepcraBiser muTepec
npoucxopeaue B HedTu nadramnHa.

IIpoucxonaenne MOMMOUKIMIECKMX apoMaTMIECKHX YIIEBOJO-
pofoB 0OKYHO paccMaTpuBaeTcsd Kak pesyJsibTaT JHOPTO-KOHMEHCAINU
romojioroB 6Gensona. Tak mampumep, Tolyoa Mor 6l of6pa3oBaTh
aHTpalen:

CH, CH,
VAV 2N VAVAVAN VAV VAN

VPN VIS MYV

3 2

ITomo6HEIe peaKIuu HECOMHEHHO MMEIOT MECTO IIPH BHICOKHX TeM-
nepatypax mnmpojmsa He@TH, KaMEHHOTO YT, TOpPIOYAX CJIAHIEB
n 1. . Oprako BO3SMOKHOCTH TmofoGHOI e peaklun JIA 06BACHE-
mEs o6paszoBannsa HATaIUHOBOTO ANpA CHJABHO OrpaHmdeHa, XOTH
HMEHHO Ha)TaIMHOBOE ARPO ABJIAETCH B HedTH IpuMepoM Hamboiee
PacOpOCTPaHEHHOM HOJMINKTHIECKOH cuctemu. Hadranun Jerko
obpasyerca mpu KonjgeHcanum GeH3oxa ¢ OTUBUHWJIOM, aleTHJICHOM
0 flajke ¢ 9TWICHOM, U 9Ta PeaKdus BOIUIA BO Bce yueGHUKN:

CH
(,%JH N

2N VN

CH

CH
Opnmako B ciywae medTu mogobnrie peaknum, Tpedyiouue BEICOKOI
TEMOEPaTyPhl, HEBO3MOMHH. JacTo mHadTaluH paccMaTPUBAeTCS KaK
HPORAYKT RETHAPOTCHU3AIUM YKC TOTOBHX OMIUKIMIECKHX CTPYK-
TYP NOJIAMETUIEHOBOTO psAjxa. B srom ciywae gexamumn n rerpatmn
Morad Ob CHYy3KATh NCTOYHHKOM HadTaiumpa. IIposepka germgporenn-
SallM{ 8THX YIJAEBOZOPOOB mpuM Huakux (go 250°) remmepatypax
B HPUCYTCTBMM anIOMOCHIMKATa IOKasajla, 4TO HA ACKAJHMH, HU
TETPaJnH B AEHCTBHTENbHOCTM HadTanuua me ob6pasyior. K. Il Jlas-

POBCKMH MOJyYua Bce e HaQTalImm u3 TeTpajgHa M JIEKaJmHa,
HO Iipm ropasjo Gosee BHICOKMX TemmeparypaxX mopsagka 450°, xorpa
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CTAHOBATCA BO3MOKHHIME Pa3jiiMInke peakuuu Iiy6oKoro IpeBpa-
menrusa. HepoamomxmocTsh nomo6Horo npeppanieRAA NpPM HA3KHX
remnepaTypax o0bAcHAETCA, BEPOATHO, BO3MOMKHOCTBIO IIPeIBapH-
TeJIbHOH M30MEpPH3alHM IIECTUYICHHOA CTPYKTYPH B 3aMeIeHHYI0
NATHYIEHHY0, II0Cde Yero apoMaT3allis CTAHOBUTCH HEBO3MOYKHON
KaK MNepBUYHKE IpoIlecc:

A NS NP AN
CH, R,
’ \ R,

JleiicTBUTeNEHO, TPM HATPEBaRWE JCKAJHHA C AJIOMOCHIMKATOM
IpH HASKAX TeMIeparypaX HalaiofaeTca n30Mepu3alils €ro B THPAHE-
JlaH, HecylIMid MeTHABHYI TDyONy, WIM fa’ke B TUMeTHAOMIMKIO-
OKTaH. AHAJOIMYHYI0 PeaKOUI0 MOKHO IDHHATh M JJIA TeTPajHHa,
49T0 JOKa3LIBaeTcA ofpa3oBanmeM NP PACHIENIEHWHE OFHOTO U3 I[MK-
JIOB Pa3aluYHKX TOMOJOTOB OeH3zona:

-7 -0
l\/\/ K '\/\/ K ‘\/

Peaxnus mpumsikanusa GOKOBOH Wemm cBOMM KOHIOM K apoMaTi-
9eCcKoMy AAPY m3ydeHa mioxo. Bosmomuocts ofpazoBamusa, manpa-
mep, Hapranusa m3 GyTmaGensona, XoTA m Gmaa ommcada B JuTepa-
TyPe, OIHAKO 3Ty peaKIHI0 He yAaJ0Chk BOCIIPOA3BECTH NPH IOBTOPeHAN
OIKITA.

R,
R,

CH, CH,
"/\\[// \CHZ '/\CHQ’_, V4 /\
$9-8300-804
H, CH,

Taxum o6pasom, B macToamee Bpema mauGoiee BEPOATHHIM HCTOY-
HUKOM HarajiumBa siBifercA 06ocoGremme ero rpyimnpoBKu, conep-
MKamelicA B pasAuIAWX TubpupHeIx HOJIIMETHICHOBO-apoMaTuie-
CKHUX YIJIeBOlOPOfAX, HANDUMEDP IO CXeMe:

NN 7 \R,
YUV
NN NN
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B sToM ciydae npefcTaBIAETCA BO3MOMKHOCTh DPACUPOCTPAHEHUS
3Toi peaKOum M Ha 00pasoBaHHe TPUIUKINIECKHX apoMaTHIECKHX
‘ yTIeBONOPONOE, He MIPaoUIMX, BIpPOYeM, TAKO#d poiau B HePTH, Kak
yrureBofgopoasl paga mafraamHa. Camoe oGpasoBamme TulpUIHBIX.
YIJI€BOZOPOSOB IPUXOAUTCA OTHOCATh HA PaHHHE 3TAllBl IIpeBpaine-
HEH UCXOHOTO OPFaHAYECKOTO BEIeCTBa, IpUIeM HeT HeoOXOMuMOCTH
J{OIIYCKATh MCTOYHMKOM YK€ TOTOBLIE YTIeBOJOPOAHEIE CUCTEMEl, TaK
KaK pasiIHYHLIe TeTepoCOequHEHHus B YCIOBHAX KOHTAKTHOTro HegrTe-
06pa30BaHm{ TaKKe MOrJam Ol AaTh CJHOZKHbIE I‘I/[6p](lIIHBIe yraeBsomo-
poaur. Hocroaunoe cogeprkanme KUCIopoga B BRICIIUX HEPTAHKIX apo-
MaTHIeCKAX YIJIEBOAOPOHaX MOKET ORTh ABJIAETCA YHACHEHOBAHHEIM
IIPH3HAKOM OPraHKYECKOTO MCXOJ[HOT'O BEIIECTBA, KAKUM MOTTU OHTH
JIATHUH, Pa3JnIHEIE CTEeaPHHOBHE BelleCTBA, TYMHHOBBEIE KHCJIOTH U
Apyrue IuRIndecKkde KommoHeHtsl pacrenuii. IlomoOubie mpesparmme-
HUA €ABa JU MLICANMEL Ge3 o0pa3oBaHUS TaK/Ke W BHICOKODOJIUMEpPU-
30BAHHRIX MOJEKyIH, o0pasyomuX TIepBuInbie HePTAHLIE CMOJIH,
6aM30CTh KOTOPHIX MMEHHO K aPOMATHYECKUM yTiIeBopoposaM HedTu
nasHO yke Orura mogmedena. Ha craguu mperpalneduns yKe yrieBomo-
POEHEX MOJMAIUKINIOCKHX CHCTEM B JaCTHOCTH M TUOPUAHEIX yTJe-
BOLOPOMOB BO3MOKHO o0pasoBaEMe CMOJ JPyroro Tuma, He COpep-
JKAIIMX TEOTEePOreHHLIX 9JIEMEHTOB. JTH CMOJEI, CMEMAHHEE CO CMO-
MaMu, 0 KOTOPHIX TOJAbKO 9TO TILTa peyb, 1 00pasy T MPUPOAHEIE CMO-
JNCTHE KOMIOHEHTH HedTeidl. 9T0 m JaeT OCHOBAHHE PaccMaTPuBaTh
CMOJIHCTHI® BemecTBa HepTHm Kak orxon HedreoGpazoBaTENLHOTO
mpollecca, a BOBCe HE KaK DPOAYKT HEBEPOSTHOTO OKHMCICHMA HedTu
B Hefpax KucJopojoMm Bo3ayxa. bymyan orxomgem medreobpasoBarensb-
HOTO IpoHecca, CMOJH YyKe He MOryT o0pa3oBaTh 3HAYUTEIBHEIX
KoamdecTB 0oJee IMpOCTO NMOCTPOEHHLIX YIJIEBOXOPOJOB, [0 KpaiHei
Mepe NpH HHU3KEX TemMIepaTypax.

Tarxum obpasom, ofmas cXema IpeBpameHNA HCXOJHOTO BEIeCTBA
HeTH, YyiKe TOJBEPrUIerocs COOTBETCTBYIOIEH IpenBapuTeNbHOM
o6pafoTKe B yCIOBUAX HAKOIUIEHHA ODPIaHHYECKOTO BEIIecTBAa, MOMKET
OniTh IpepcraBieHa CaeqyoIuM o0pasoM:

Hcxopnoe nemecTno

T'eTeponoMMIURINIECKUC
CoeMHEHUA
)
I'nGpunune yriaesomopogu— CMOJIE KOHJIEHCALUK
¢

— [lepBuynEe CMOIH

Honnnukangeckne
apoMaTA9ecKHue
YIJIEBOJIO POJE



Taasa VII

KNCJIOPOJIHBIE COEJJMHEHNA
. § 29. O6wee conep:kanue

dneMeHTAapHE amaiapu3 He(pTH IOYTH BCerja NOKA3HBACT, ITO
cyMMa yriepoga m Bogopofa coctasaser membme 100%. 9to mpome-
XOANT IOTOMY, YTO B HE(TH 9TaCTO COAEPHKATCA cepa U KUCIOPOZ,
a Takyke a3oT. Ecuu He cumTaTth cepy, TO Ha JOJI0 Kucjaopoja Ipa-
XOQUTCA 3HAIUTeNbHAsA noasa pasmunsl Mexgy 100% um cymmoit yrue-
pona m Bomopofia. OGHKHOBEHHO STOT KUCIOPOXK OTHOCHICH 3a c4eT
EadTEeHOBHX KHMCIOT, 970, OJHAKO, HENPaBUJIBHO, TaK KaK B JICHCTBH-
TeJNbHOCTH CMOJECTHE BeMeCTBA SABAAKTCH TIaBHHM HOCHTENEM KHC-
nopoja.

B ta6u. 47 nmpuBeleHH HEKOTODHE MAHHHE II0 3TOMY BOIpOCY.

Tabauya 47
PacopeneneHnne kmciopona B Heprax, nec. %
Briancnennoe copfjepma- s
Hedrs, HHe KAcJoposa Hillll(eH.HOB
MeCTOHAXOK/ICHHAe Cyma KOIATECTBO
B RHCJIOTaXl B CMOJIaxX RHcCJopoja
Banaxauel . . . . . . . 0,17 0,25 0,42 0,44
Bu6u-diibar . . . . . . 0,12 0,50 0,62 0,45
Bumaaragar . . . . . . . 0,15 0,58 0,73 0,54
TposEmtit . . . . . . . . 0,12 0,45 0,57 0,74

Kuciropogom Bcerga oTHOcuTenbmo GoraTar HedTH, COfepamue
MHOTO CMOJHCTHX BeIecTB, B KOTOPHX 3akiaiodaerca o 6—7% xuc-
mopoma. Hpome cmomucTeXx BemecTB OausKe HE OIpE[eNeHHOH IIpH-
POAEI, KHCIOPOJ MOKeT IPUCYTCTBOBATH B BHAE HAPTEHOBEIX H KUP-
HHIX KHCJOT, BOCKOOOpasHWX coequnenmil u ¢$emonos.. Yacrp Kucio-
poja, HECOMHEHHO, TIPYCYTCTBYeT B Bue IPUMECM K apOMaTHIeCKAM
YIJIeBOJOPOjaM BECOKOTO MOJEKYJIAPHOTO Beca, HEKOTOPOoe KOIU-
9ecTBO KOTOPOTO, BO3MOKHO, IIOIaJaeT B Pe3ylbTaTeé OKACIUTOAbHEIX
peaknuii mpm amagmTHIecKoil o6paboTke apoMaTHYeCKHX YTI€BOAO-
PO/IOB.

9 A. ®@. JoGpaHCKUiL. 129



Cpenmee cofep)KaEme KHCIOPOZa B KHCIOPONHHIX COeJHHEHHAX
caepyomee, %:

HaTeHOBHE KHCAOTEL . . . . . « « « - « + - 10
MEHOMBL . « v o v v & e e i e e e e e e . D
CMOIH T ¢

OTcrofa MOKHO PaccuuTaTh, IPUHUMAA cpeHee cogep:Kanme Had-
remoBuXx Kucaor 0,5%, demomor 0,05 m emox 15%, 9ro B cpemmem
95% Kpmexopoma TNPEXORUTCA HA CMOJEL.

Hepenaxo smadesume Kucaopoga TipW SJIeMEHTADHOM aHAAUW3€ OKa-
3HBAETCA IPeyBeInICeHHHIM, TAK KaK OH OIIPefesseTcd IO PasHOCTH,
f, CJAefOBaTeIbHO, HA HEro MajgaloT Bee ommlOKa ananamaa. OFHAM M3
[IABHEIX HMCTOYHHKOB AHAJIHTUIECKUX OMUGOK ABJIAETCA HELOJHOE
CropaHme MeTaHa, O00pasyoIerocsi NPy pPasIoKeHWH CHKHTaeMoi
npu amaamse HedTH. .

§ 30. HagrenoBsie u Apyrue KUCAOTEI

HadTenoBbie KMCJIOTH OpaKTHIECKU COAEP;KATCA BO BeeX HedTAX,
B TEpPeMeHHEIX KojmdecTBaX. BBujy pasjingHoro MoJexyJIAPHOTO
Béca YHMCJO HeWTpaamsalluy €Ime He [aeT PeaJbHOTO Ipe[cTaBIeHnA
0 copgep)kanu;m COGCTBEHHO HAQTEHOBHX KUCJIOT, I03TOMYy NIpPHXO-
OUTCA YCIOBHAO IIPUPABHUBAThR MX K KHCJIOTE CPeIHero MOJEKyJIap-
goro Beca. CymiecTBYIOT MOBOJBHO CJIOKHEE METOIE IOfcIeTa COfep-
aguA HAQTeHOBHIX KunCI0T, HO OHHM BCe jKe HOCAT YCJIOBHHIT
XapaKrep. ‘

B rabxa. 48 npmBemeno comepskanme HaQTEHOBHIX KHCJIOT B HEKO-
TOPHIX COBETCKHX HedTAX; B Taba. 49 upmBement aHaJormImEHe JaH-
HBIC B OTHOIIEHMM HEKOTOPHIX aMEPHMKAHCKHX HedTei.

Tabauaabie JaHHEIE IOKA3HBAKT, 9TO 3a HEKOTOPHIMH MCKJIOYE-
HHAMHA COHCP/KaHNe HAaPTeHOBEIX KNMCIOT HajJaeT BMECTE C IIajJleHHeM
yaeabHOro Beca medreil m ¢ ymembmenueM uX cmoiamctoctu. llanenne
yAeabHOTO Beca medTell cBABamO ¢ TOABIEHHMEM B HuX Hapadumra,
M, CJEe0BaTeIbHO, MOYKHO CKa3aTh, IT0 HAPTEHOBHEe KHUCJOTH XapaK-
TepHE IaBHEM ofpasom A madremosux medreir. Hax mssectwo,
AKOM3HEIE CMOJH B KaKOH-TO cTemeHM OTOOpa’KawT CcoxepKaHme
B HedTAX apoMaTmdecKuX YTJIEBONOPOMOB B BHCIIHMX (paKUuAX,
a TaK KaK 3TO copep:KaHue IaaaeT B cjydae MeTaHOBHIX Hedreli,
HOHATHO, 9TO MKy apOMaTMIeCKUMM BHICIIMMHU YTJEBOOPOLAMHA
¥ HAaQTeHOBHIMHE KHCIOTAMM CYLIECTBYeT KaKafA-TO 3aBHCHMOCTb.

CripaAa me)Th, HECOMHEHHO, COMEPIKHT yIKe roTOBHE HaPTeHOBEHIE
KACJOTH, HO KOJWIECTBO WX TOPa3[0 HmKe, IeM KOJIRYeCTBO KHCJIOT,
OOJYYeHHHX M3 JUCTHILIATOB TeX ke Hedreli. BrickasnBanuch upen-
TOJIOKeHUA, 4T0 B HedTm dacTh HAPTEHOBHX KHCJIOT IHPHUCYTCTBYEr
B BHJ€ aHTUADHAOB, KOTOPH® TMIPATHPYIOTCA NPn IIePETOHKEe HeTH
¢ MeperpeTuM BOAAHHKM Iapom. Hpome Toro, msBecTHO, 9T0 HadTeHO-
BEI€ KUCJOTH, BHAeNeHHHE u3 HepTn 0Ge3 meperonk:, UMerT 0oiee
BHICOKHHA MOJIEKYJIAPHRIA BeC, I€M KHCJAOQTH, IOJYYCHHEE M3 JHCTHJI-
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Tabauya 48

Conep:xaune HagTeHOBHIX KACIOT B HEKOTOpHIX Hedrax CCCP

Hadreno-
Hedrs, VL. Bec BHIE Hapaguu, Al;t:::)?;;me
MECTOHA XOKACHAE xgggo'ﬁz:, Bec. % oGBeM, 9
O-B Aprema . . . . . . 0,9241 1,9 0,62 38
Banaxaum, rtamelas . . 0,9190 1,76 0,62 38
Bu6u-Jitbar, TAKenan 0,8927 1,18 0,70 25
Bunarager . . . . . . . 0,9115 1,61 0,34 30
Jlok-Bartam . . . . . . 0,9018 1,50 0,98 27
Tposusii} 6Gecnapaduno-

Bag . . . ... . .. 0,8625 1,00 0.50 24
Bopncnas, Gecnapadmeo-

BaA . . . . . . . .. 0,9055 1,00 0,58 —_
Kanymexkaa . . . . . . 0,9580 0,80 — 72
Hoceop . . ., . .. 0,8620 0,80 0,20 5
Bn6u-ditbar, merxkasm 0,8716 0,78 0,50 18
Cabynun . . . . . . . 0,8700 0,73 0,93 14
Cxogupua . . . . . . . — 0,47 — —
Maijikon , . . . . . . . 0,8931 0,40 0,60 20
Pamawnst, tsmxenan . 0,8680 0,40 1,17 12
Cypaxausl, orGopuag . . 0,8528 0,28 4,1 8
CypaxaHr, napadunucrasn 0,8682 0,25 3,0 10
T'poanmit, napaguumcrasn 0,8432 0,20 9,0 12
Cypaxadsl, MacagHas . . 0,8798 0,20 0,90 13
T'poaumtit, cnaGoumapagu-

HHCTAH . . . . . . . 0,8354 0,18 2,3 16
Kama . . . . . ., ... 0,8732 0,13 1,4 15
Pomguka . . . . . .. — 0,12 — —
Mop-Cy . ... .... 0,8686 0,10 3,5 32
Bopnenas, napadunancran — 0,07 — —

Tabauya 49

Conepsxanne madrenoBLIX KacioT B aMepAKAHCKAX HeTAX

Hadreronue
Hedrs, Mecromaxompacime KHCJIOTH,
Bec. %
Hencmaesamma . . . . . .. ... 0,03
Mosmniue Cafipmar, Kawaga . . . . . . . .. 7 0,07
Bocsennt, Kamapa . . .. . ... . """ 0,16—0,46
Herpoma, Kamaga . . . . . . ..., .. . .. " 0,11
Mup Komrmmenr . . . . . . . .. ... . " 0,03
Cmekosep, Apkamsac . . . . . . . ... ... ... . " 0,03
Ramugopnna, Can-Tpwoawnma . . . . . . . . ... .. 7~ 0,1—0,3
Bewecyama . . . .. . .. ... ..., . . ... . 1,0
lloGepemnbe samnea, Mexcuka . . . . . . . .. ... . | 0,6
Xyeron, Jlymamama . . . . ... ... ... .. . . " 0,7

9%
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saaros sedpra. Orcioffa BO3HAKACT NPeANOJIOKerne, 9T0 IPH Neperonke
HadTeHOBHE KHCIOTH, COXpaHAA KapOOKCMIBHYI0 Tpymmy, IOABep-
rafTcA paclielyieHdlo, B peayJbTaTeé KOTOPOI0 MOJIEKYJIAPHHH Bec
magaer. Bce atm Bompoch eme MAyT paspemieHdA.

Tabauya 50
Conep:xanne HAQTEHOBLIX RHCIOT B AHCTHINATAX HedTH, Bec. %

b o ~ p|

a | = -] 5 E

AHHER IR

He¢drs, MecTORAXO0KACHHE e ] S| 5 ) E 2 :
« = ] o -4 Q B 1=

2 2 5 @ =3 <)

o S| « @ « 2 L2

O = | > —~ |Aa [m = =

Hanaxade, TAKeIAA 1,76 | 0,69(2,48{ 1,60 | 2,98| — | 2,68 | 1,90
Tpogumit . . ... ... .| 10 1,6 4,10 | 4,00 — 3,0
Hu6u-Jigar . . . ... .| 0,78 0,5 0,80 | 1,10 — 1,10
[poanmil, mapadmancras 0,20 0,01 0,02 | 0,04 0,05 0,06
«CypaxaHH, MacIsHag . . 0,20 0,15 0,45 | 0,46 017 0,26
Hamymekaa . . ... .. | 080 0,60 2,60 | 5,30 4,30 3,20
Joccop . . ... .. ...]| 080 — 0,80 | 1,10 2,70 4,60

Pacopeaenenne nBadTeHOBHIX KMCIOT IO JACTAAIATaM HedTa
(rabx. 50) mokasnBaer, 9To ITaBHAA Macca WX IPAXOMUTCH HA COIA-
poOBLI® Macla B JUCTHINATH JErkuX Macel. DeHsmH mpaxkTaueckn
He CONEeP!KAT KHUCIOT, B KePOCHHE MX TAaKKC Mallo, HO B CONAPOBEIX
JAACTHANATAX KoJXEIecTBo mX aocturaer 2% m Goxpme. [Mocaenyomue
MUCTUANATH COJEPKAT BCE MEHbINE KOIMIECTBA HAPTEHOBHRIX KUCIOT,
X0THA B ryapoue eme mMoxeo gaiitu go 0,3%. Onyb6ankoBaEBLIe HaH-
HEE 0 cogepKaaun HaTEeHOBHX KHCIOT B AHCTHIJATAX elle He TOBO-
PAT 0 ACHCTBUTENBHOM PACTPEJeNeHAN KHCJIOT, TaK KaK He IIPHBO-
JAATCA JAaHHRE O BHXofaX camuX gucTmiuiaTos. OpHaKo, HECOMHEHHO,
YTO € YBEeJMICHMEM TeMIEpPaTyps KUIEHHA COJepKanme KHUCIOT
Omajjaer, MoeT OHTh BCAEACTBHE Pa3pylIieHns OPH BHICOKAX TeMIepa-
rypax neperoaku. HadremoBuM KmeaoTaM NIpMOHECHBAIOCH Pas3imd- -
HOe CTPOeHWe, BHICKA3LIBAIMCL J[[ajKe NPeJHoloKeHnd, 49TO OHM He
ABAAIOTCA HACTOAIMEMHA KapOOHOBHIMM KHCJIOTaMM, TAK KaK HX HEKO-
TOpHeEe NIpouaBogHEE OyaTo Ol HE COOTBETCTBOBAJM IIPOM3BOJHEIM
xapbomosux kmenor. O6man popmyna madrerosux xucaor CoH,,0,,
# echAu BHAEIUTh B Hell KapOoKcmIbHYH Ipynmy, modydaercs gop-
myna C,H,, ;COOH. Panuran KucioTi COOTBETCTBYET, TaKuM
o6pasom, yraesogopony C,Hz,, 9To 11pm HacmmenHoCTH HapTEHOBHX
KUCAOT NPAMO TOBOPAT O WUOJMMETHIEHOBOH mpmpoxme. llomumernme-
HOBaA Npupofa HaQTEHOBEIX KUCIOT yKe JaBHO OhiJIa JOKa3ana PAROM
fIpOM3BOJHKEIX, HAUDUMED aMHHOB, Xaopaaruapugos u aAp. Ocrasa-
II0ch HEACHHIM JMINb CTPOCHHE caMOTO paguWKaia KUCIOT. ,

B arom orHOomemum Gonsmoe 3mavenwe mmenam paboTH AcXxama,
DOJYyYMBINETO M3 KACHOTH C 8 aTOMaMd YTrIepofa BOCCTAHOBIOHHEM
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mopuctThiM Bogopofom yraesogopon CsHie, He npmEcoepmEABMMIF
GpoMa M [03TOMY HMMEBIIHMIl IpejlebHEIA XapaKTep, T. €. HEKIWYe-
¢Kyl rpyrmapoBky. OZHAKO TeopeTHIECKHE BO3MOKHO CyIIECTBOBA-
gue oxoxo 20 GOpMyJ AJNH TAKOPC yTAEBOLOPOAA, ¥ BOIPOC O TOTHOM
crpoennm AcXagy pemuTh He ygaixoch. HeommokparHo pemaruchk
DOLEITKY CHHTE3UPOBATL MpocTeiimyio nadTeHOBYI0 KHCIOTY, UMeEo-
myo dopmyay CeHuCOOH. 7. ¢. rexcarmgpobensoiinyio, KoTopas,
KaK O0Ka3aJoCh, CHJIbHO OTIWYI4eTCA OT NOPAPOAHOA HadTeroBOH
KHCJAOTH ¢ Toit e dopmynoit. Tarum o6pasom, IPAMIOCE 0TKA3aThCH
OT ueH CyIMeCcTBOBAHMA B KHCJIOTe IeKCAMETHJIEHOBOIO KOJNbHAa B
0CTABAJIOCH TOJBKO IIPENIOJOKEHHE, UTO BMECTO MIECTHHICHHOFO
B KMCJOTE COAEPKAUTCH METHINMAKIONEHTAHOBO® KOJBLEO, a BTO JoMOy-
CKallo BO3MOMKHOCTb MM METHIOUHKJIONCHTAHKAaPGOHOBOH KHCIOTH
crpoeuna CHaCsHeCOOH miam OuKIONEHTUITYKCYCHOH CTpoeHuUsA
C:HsCH2COOH. O6e kucaoTs Taxske ORUIE CHHTE3MPOBAHE H CKasa-
Juch OTINYHEIMEA OT NPHPONHOGH KHCIOTH W3 HedTH, XOTH HPUIHUHBE
pacXoIEeHHA B HACTOAN[ee BpeMsA YCTAHOBMTH TpyAHO. Bo Bcaxom
cayiae, Bropaa gopmyla OKasaiach, KaK BBHICHHJIOCH II03ie, Opa-
BHJIBbHON.

H. I. 3exmucknii BOCCTAHOEMJI METHJOBHH 3QHD KHCIOTH
CeHuuCOOCH3 merainmyecksM HaTpueM B CIMPTY H OOJY9ad COOT-
BeTCTBYIOIMUA COMPT, KOTOpH# O 3aTeM HepeBejed B uofupg, a IO~
clefEMii BOCCTAHOBJIEH B YIIEBOJOPOJ LO yDPaBHEHHAM:

C,H,,COOCH, -+ 2H, =:C¢H,,CH,OH + CH,OH;
C,H,,CH,0H-+H1J=-CH,,CH,J +H,0;
CgH,,CH,J +H,=-C.H,,CH; +HJ.

IMonygennnit yriesogopox OpPH HeTMAPOreHA3aUdA HAJA IIaTH-
HOH He JajJ oM@maeMoro apoMaTIf4ecKoro yriaepogopopa (Toayoma),
OTKyJIa MOXKHO OBLIO coeJaTh BHBOX, ITO AP0 HUCXONHOH KHCIOTH He
COMlePIKalI0 MEeCTHILICHHOTO KOoJAba. JTOT BHBOA, Boo0IMe roBopH,
A€ O0UYEeHb CTpOl‘Kf[, OOTOMY 9TO B D'porecce BOCCTAHOBJIECHMA HOXHCTHIM
BOMOPOJOM IMECTHYIEHHOE KOJBI[0 MOTJI0 M30MEPUPOBATHCA B HETH-
YIeHHOE ¢ BRIHOCOM OfHOTO YIJIEPOJHOTO aToMa B 0OKOBYIW Ienb.
Upnmm caoBamu, BadTedoBas KMCJIOTA 3aKI0YaeT 3aMeEINEeHHOE
MATHYJIEHEROE NOJAMETUICHOBOE AAPO M Iellb, B KOTOPOH Memuy
HOIPOM H KapGOKCEJIOM HaXOAATCHA OJUH MNIN HECKOJbKO YIJEepPDOJHHX
aTOMOB, 4YTO oOpeaeldAeT IOMOJIOIdI0 IePBHIX WICHOB PAIa Had’lTCHO-
BuX Knciaor. Hampumep, B cnyvas pexamadTeHOBON KUCIOTH MOMKHO:
paccygaTh cixejylomuM o0pasom: M3 JeCATH aTOMOB yIJepoia Ha
OATALJIEHHO® KONBI0 NMPUXOAMTCE O aTOMOB YrJepofia W Ha Kap6o-
KCHJIbHYIO TPYNOy OfKH, A €lle OfAH Ha CBA3b MEKAY APOM ¥ Kapbo-
wcmiaoM. Ocraercs eme Tpu aToMa yriepofa, KOTODHe pacHpefeeHnkt
B AfpPE B BUAE PafuKaJgoB, HO BU3MOKHO 16 BapuaHTOB cTpoeHus,
OTBEeYalIero Kucjiore, u BHﬁOp MEeXy HUMMA MOKHO CAeIaTh TOABKO
HA OCHOBE RNCCIENOBAaHMA CcaMoI'0 Apa OKUCIACHUEM M JPYyTuUMM
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peakuuamn. Uzomepns madTemoBHX KmemaoT OLpefensaeTcs NMEEHO
PacIoI0KeHNeM aTOMOB yriepoga B GOKOBWX LemAX sjpa.

Bpayn npunumcmbaer Xxapakrepmoe reMpaciloNoKeHEne MeTuab-
HHIX TPyOI B Afpe BceM KACIOTaM, umeomaM ot 9 no 14 aromos
yraepoxa, m CIuTaeT, ITO HeNb, HeCylas KapOOKCHII, MOMKET cojep-
#arb or 1 o 5 yraepogumx aromos. Ilpencranienms Bpayma moryr
GHTH PacHpPOCTPaHEHH ¥ HA KHACHOTH ¢ 7 u 8 aToMaMH yrJiepopa,
HO B 3TOM cCJIyYae 9ACHO PafHKAl0B B AAPE NOJKHO OHITh MERbLIIe.

B medpru copepsxarcs m Bomee BEICOKOMOICKYJISPHLIE KHCJIOTH
obmeit gopmynns CoHyn40,. Jas Taksx wuemor HeoO0XoguMo mnpu-
OATH  CyLECTBOBAHA® ONUMKIMYECKOTO MOJHMETHICHOBOTO AApa,
HO CTpOeHue HNOJODHEIX KUCIOT €lle He YCTAHORIGHO. JTH KHCIOTH
BIIepPBEIE GRITH BLI(CXCHH AIEMaHOM M3 TEXaCCKAX HedTel, KOTopPHI
IIoKasall Takke cymecrBoanne Kucnoth papa C,Hy, g0,.

Hadranu sugennn uz mereit Pymuanu u 3amagmoit sacta YCCP
KHCJIOTHL:

CH,C,HsCH,CH,CH,—COOH;
(CH,),C,H,CH,CH,—COOH;
(CH,4)4C;H,CH, —COOH.

JloxTe ¢ corpygaukamu mamin cpexu HaQTEHOBHIX KUCIOT U TaKue,
KOTOpHEe CcofiepkaT mecTHwienHoe sanpo. Ecmaum s10 Habmonerne
UOATBEPAUTCA, HPEACTABICHUE O NATHLIEHHOM ALPE OKAMKETCH HE
©/IUHCTBEHHO BO3MOKHEIM.

JloxTe malizenn CIeyIolue KACIOTH:

IfuxnonenrankapGorosas
2-MeTunnurnonenTanKkapbonOBas
3-Merunnuknonenrancap6onosasn
Hurronearnnyxcycnas
3-MeTHAINKIONCATARYKCY CHAS

2, S—ﬂ,nmem.nunn.noneHTaHchycnaﬂ

1,2, 3-TpPIMGTPIJIIIHK.HOIIGHTaHKap6OHOBEH
Huknorexkcankap6onoras
3-Mernanuknorexcankapb6onoBas

Hue-n mpanc—z,2,6-Tpnmemnunknoreucanxapﬁononaﬂ

Hyrem srcrparmposamms CePHHCTEIM AHTAADHAOM H3 HPaKCKOH
HedpTi OLUM NoOXy9eHs TBepme Ha@)TeHOBHE KHCIOTH CocTaBa
CoH,0,, KoTOpRIM IPUOACHBAJIOCE CTpoenue:

CH,
H.C. CH

Ne \COoH
H,C” \CH — CH,

[
CH,

Cuures aToit kucmoTH, nporepennnil Ilatisom u Jloxre, mexops
3 KaM(opHOl KHCIOTH, He DOKa3al COBOAJEHUA CO CBOHCTRAME
BhICNEHnoil TBEpoil KHCIOTHL.
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OxomYaTenbHOE pPeImeHne BOUpoca O CTPOeHHHd HAPTEROBHIX KMC-
J0T OpUHALIEKMT DBpayny, KOTODHIl yCTaHOBHI HIpeK[Ie BCEro,
yT0 Ha(TeHOBHE KHCIOTH IOCTPOEHEl TakmM o6pasoM, 9TO xapbo-
KCMJIbHAA I'PyNNa NPUMEHKAeT He HENOCPEJCTBEHHO K MOJMMETHICHO-
BOMY IMKIY, a OT/IeJeHa OT Hero MeTUIeHOBHMM TPyNNaMH, obpasyio-
UMY MOCT MEKAY KapGOKCHIOM W ANPOM IO THIY:

CH,
N\
cH, CH,
I I
CHy—CH— (CH,)»—COOH

GpayH moib3oBazcs TpeMs METOfaMyu J0Ka3aTelbCTBA, M3 KOTO-
pLIX 3fech TPHBOJATCA TOJBKO [Ba HanbGolee Ba’KHRIX — aMHHO-
onepuHOBHHE W cO0cO0 NOCTENEHHOro pacIlelyIeHns Lenu, mecymeit

KapOoKcHI.
AMuuo-onedpnuoBuit merton HadremoBad kacaora

06GpabaTHBACTCA A30TACTO-BOJOPOHON KMCAOTOH, mpuieM NOJy-
9aeTcd aMuH, B KOTOPOM COAEP/KUTCA Ha OFUH aTOM yriepoja MeHbIne,
geM B HCXOZHOH KuCJIOTE:

N C/OH /()
R—COOH+HN; — R‘\N/~}—N2 - R——C\N/ -
OH
— RN=C=0 - RNH,

McuepnmBaomuM MeTUIMPOBAEEEM €T0 MOKHO IepeBecTd, Hocie
pasnomenns, mo Lopmanmy, B oxepun. Ilpn okucienmm onedumxa
030HOM NOJy9aeTci KHUCIO0Ta, B KOTOPOil YHCIO aTOMOB yTiepoaa
Ha 7Ba MEHbINe, 4eM B ucXofwoii. B 3aBucmMocTH OT JJAMEH Ijenu
MOMKCT MOJIYIHMTHCS TaKKe KeTOH, B KOTOPOM TOKe HA JiBa aToMa yrie-
poja Mesblie, 4eM OBIIO B KHCIOT?2:

R—CH,— CH,—COOH R>CH—CH,—COOH *

} '
R—CH,— CH,—NH, R>CH—CH,—NH,
1 } !
R—CH=CH, I rocZcm,
N \
R—COOH R>CO

Tak kKak pasfenenne KeTOHA OT KUCJIOTH He IpeJCTaBIAET TPY/a,
BOIIpOC pemaercA mpocTo. DBo3wMo:KHO, OfHAKO, OJHOBPEMEHHO®
HOAyUeHMEe d KeTOHA M KHCJOTH, YT0 TOBOPUT O CMECH KHCJIOT B ACXO/l~

HOM BeEImecTBE.

* 3ngecek R > cOOTBETCTBYeT YaCTH UHKJIA.
135



Meroxg mocrememmoro pacmennennsa Cnocob
8aKJMI0daeTcA B TOM, 9YT0 HPOBOXHMTCA IOCTENEHHOC pacHieniieHne
GokoBoil memm ¢ xapbGoKcmaoM, IPHIEM IOJyYaercd KHUCJI0Ta, cojlep-
JKamad HA ONMH aTOM yriaepoja Mesbme. VcXonHaa Kucaora HpPExIe
Bcero sTepudpummpyerca B sTUNOBHI 3¢mp, KOTOPHHE pajnee BoccTa-
HABIABAETCA HATPHEM B COOTBETCTBYIOIMA CHOUPT C TEM JKE TUCIOM
aTOMOB yTiaepoaa. 3aTeM COUPT UepesofaTca B OpoMuy oORYHKMA
cuocob6amu, u Gpommy obpaGareiBaeTcs TpuMermiaamuuoM. lloaywen-
HOE YeTBEPTMYHOE OCHOBAHHO pasjlarae€rcs ¢ o6pa3oBaHMEM TpHMe-
THJaMAHa, oxepmHa @ Gpomucroro Bogopoma. Ilomyuemmmit onedmn
OKHACJAACTCA B KHCJIOTY, COAEPIKAMYIO Ha ONMH aTOM YIIepoja Menhime.
Hucaory Mosno croBa o6paGorats mo onmcaHHON cXeMe W IOXYYHTE,
B KOHI® KOHI0OB, HIHW HOBYI KHCJIOTY WIH IUKJINYECKHAH KeTOH;
B IOCIefHeM Clydae NoJydaerTcsa JOKasaTeJIhCTBO, YTO MEKAY KapGo-
KCHJIOM H AAPOM OBJIO BE METHJIEHOBHIE TPYUIEL:

R—CH,—COOH -~ R—CH,—C0—O0C,H; -~ R—CH,—CH,0H;
R—CH,—CH,0OH - R—CH,—CH,Br — R—CH,—CH,—N (CH,), Br;
R—CH,—CH,—N (CHy)g Br -~ R—CH=CH, + (CH,); N-+HBr;
R—CH=CH, - R—COOH.

Honbayacy arumm merogams, Bpayu nokasan, 9ro Emamme madre-
HOBBIe KuCJOTH H3 He(Tm 3amajgmoil dactm YCCP ppumagnexat
K Tpyune MoHOLUKIMYecKuX KuciaoT ¢ ¢opmymaoit C.H,.COOH.

Ws oTux xkucaor Bupemenma 6muta  Kueaora C.H,,CH, . COOH,
CTPOEHHH:

|
CH,—CH. CH
L e
COOH—CH,—CH,”  \CH,

A TaK:ke B 0O0JbIIOM KOJHYECTBE ee uaoMep

CH,—CH
| 2 2\C/CH3
COOH—CH,—CH—CH,” \CH,

B Bucmux ¢ppaknuax pyMuHCKAX Ha@TEHOBLIX KUCIOT COfepPRATCH
Oanuramieckoe smppo C,H,, Touman CTPYKTYPa XOTOPOTO HEH3-
Bectra. Bpaymy ypanoch Takse cmuTesmposats oJlHYy M3 HadTeHO-
BAIX KHACAOT, XA 9ero aBTOpP HCXoAmdI u3 3,3,4-TPUMETHINEKIONEH-
TagoHa-1.

Takam o6pasom, GrI0 mOKasaHo, 4TO GONBIIMHCTRO HCCIe0Ban-
HWX HaQTEHOBHX KMCJIOT 3aKAKYaZ0 OLHO AP0, B HEKOTOPHIX HaH-
ReHH ABa Ajapa. Bumkaugeckne kucnoTw mMoryr COZep:KaTh WM OAHO
OHIEKINTIECKO® ALPO CO CBA3DBIO MEeXy Afpamm 9epes fBa YIIEPOJ-

136



HHX aTOMa, HIAM [Ba AApa, CBA3AHHHE 96pe3 OfMH aTOM Yriepoaa
B Ka/KAOM (B mEpBOM ciaydae, HaOpgMep, 0O TANY AeKaJddHA, BO BTO-
poM — Ho THOY AEOMKIOTEeKcuiIa). BpayH ckiomen cumTtaThk G6ouaee
BEPDOATHOH BTOPYIO CTPYKIYPY.

Ynenbpnit Bec HaQTEHOBHIX KACIOT ¢ NOBHIMEHMEM MOJEKYJIAp-
HOTO Beca NajlaeT, Kak 3To BafHO u3 Taba. 51, rge npupenenn nanHke
IIA KUCHOT, BRIGJCHHHIX M3 TeXHAYECKHX (pakumit medru.

Tabauya 51
XapaxTepucrara BadTeHOBRIX KHCIOT W3 PA3IWYHKIX NCTHIIATOR HedTH

¥Ya. secupu| HMopuoe | Kmcmornoe

Aucramiar 15°C P 9HCII0 YHCIO0
Hepocmmopmdd . . . . . . . .. .. 0,9650 0,9 55
ContApoBulidl nerkuit . . . . . . . . 0,9513 2,42 170
BasemmnoBmrit . . . . . . ... .. 0,9471 — 152
Conaposuit Tamensst . . . . . . . 0,9418 2,50 136
Beperemmmit . . . . .. ... ... 0,9358 6,17 108
Mammssmit . . . . . L . . . .. . 0,9350 7,18 87
Uaavepposmit . . . . . . . . ... 0,9294 11,36 32

Hccnenopanme madremoBHX KmemoT, BLIENEREHX U3 PasIMIHHX
HejTell, MoKa3mBaer, 4To B HEKOTOPHX ciaydadaX HMX YASIAbdH Bec
¢ HOBHINEHWEM TeMOePaTypPH KuIeHHs He HafaeT, a NOBHIIAaercH,
HO 6apxafimue UPUYMEE 3TOIC HET3BECTHH, M CAMO ABIEHUE TPEGyeT
eme NPOBEpKN.

Temueparypa sacteBamms BadTeHOBMX KmcaoT oueHb Hm3Ka,
ororo — 80°. Tak ke HUSKO IIABATCA 4 METHIOBHE HUPE KACJIOT.

Pacteopumocts B Bome ouenwn mmaka: s KHCIOT, BLMEMEHHEX
u3 rasoiliifd, KepocuHa M COIAPOBOro Macia, npm 20° B ofEOM AHTpe
BOJEI pacTBopAerca coorsercTBeHHo 37, 22 u 7 M2, OTKy[a cienyer,
UTO BLICIIME KHUCJIOTH B BOZle LPaKTHIECKA HE pacTBopuMel. Onrm-
9eCKaA [eATeNBHOCTh KHCJIOT PaBHA HYJIO.

Xumpueckne cBoficTBa HaPTEHOBWX KuCIOT AOBOJBAO O6Iu3KM
K CBOHCTBAM JKUPHWX KHCJIOT, HO MX COJE THADOIMBYIOTCA 3AAYH-
Teasno TpypHee. HagremoBme kmeaotnt cnocobmm o6pasoBats Bce
XapaKTepALe NPOM3BOMHLIE, HalpaMep TIaloORfaHTHAPHIN, AMUIH,
AHTRAPAARL, chnoxkHbME 3¢mper g T. 0. Merunosme adupu ocoberno
94CTO HPEMEHAIOTCH AJIA OYUCTKH CHPHX HaPTEHOBHIX KHUCIOT, LO-
TOMy 9TO OHM KmOAT upuMepEo Ha 40—50° mmske, uro mO3BoAmeT
H0ab30BaThCA GPAKIMOENPOBARHOMH IePerouKoi, 0co6eHno Opyu OOHA-
KEHHOM /[{ABJICHAWN.

Coxm madremoBnX Kucmor, Kak mpaBmmo, He KPHCTANIHA3YOTCA
M MMEIOT KOJJIOMJHKMA XapaKTep, HCKOTOPHIE COJR EMEKT HNake Ma3e-
00pasHyI0 KOHCHCTEHIEIO.

Coau menovnmx MeTammoB Xopomo PacTBODEMHE B BOAE, Ha 9eM
OCHOBAHO NpEMeHeHHEe HaQTeHOBHX KHMCIOT B MEUIOBAPeHHH [JdA
SAMEHEI NAMEBHIX JKAPOB M AJA paspymenns HePTAHKX dMydbCHi.
B 6ensume menounme comm PacTBOPAMEl MaJo.
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IMlenouno3eMeabHEEE COJNM KHCIOT JOBOJHHO XOPOIIO PAaCcTBO-
paioTca B HePTAHEX AUCTHIIAATAX, 00pa3yd KOJJTOWAHEIE PACTBOPHL.
B rakmx pacTBopaX Jerko JUCHEPLHPYIOTCA MUHEPaJbHEIE Maclia.

Conu amiOM7PHEA U JKelxesa, a TaK/Ke XpoMa B BORHOI cpefe peak-
mueit 06GMEHHOTO pPA3lOMEHMS C HATPOBHIMU COJAMH HA(TEHOBHIX
KUCIOT 00Pas3yioT TOALKO OCHOBHBIC COJM. OTH COJM HE PAacTBOPUMEI
B Bofe, HO Ha0yXaloT B MAHEPANbHEX MacaaX, coobmas uM 60JbIIyI0
BAIBKOCTh, HMEIONIyI0, BUPOYEM, TOJBKO CTPYKTYDHHIA XapakTep.

Mepnare conm, APKO-3€IEHOIO LBETa, INPHMEHHIOTCA ANA IIPO-
OUTKY TKaHeldl KaHATOB M JPYTHX MaTePHMaJOB ¢ IeJhI0 CJeaaTh
X He ImojfallUMucHA BoajelicTBuio GaxTepuit, HO ANOM JIA MOCIEA-
HUX SIBISAETCA TONBKO MCADL.

Conm UWHKA [PUMEHAKTCA B PpAa3iWYHRIX HPOTHBOHATAaPHLIX
nprcajKax K MaciaM, a TakiKe AJd AHTHKOPPO3MOHHEIX HOKPHITHM
B CMeCH ¢ OYHUIIEHHKLIM M HeHTPAJILHEIM Ba3eJIHHOM.

HadrenoBore KucIoTH, T0f00HO JKEPHEIM, IOJBEpPralOTCA KETO-
HA3aMMY TPH OOBLHIIIEHHHX TeMIOepPaTypax B IPUCYTCTBHM KaTajn3a-
topoB. Herormu, nmeromue obmyo gopmyny C,Ho,_y COCH, Opnm
wonygenst H. J{. Sesmunckum u E. PAxuno#t npnm coBMeCTHOM KaTa-
JH3e YKCYCHOH N Ha@TEeHOBRIX KUCIOT.

Cirokaple 3¢upr HadTeHOBHX KHCIOT UMEIOT QpPYKTOBHE, HO HE-
npuATHEle 3anaxu, CaMu KmCIOTH Takke 0061a7alT NPUIHITIABEIM
3a0aX0M, CBOHCTBEHHBIM, MOKeT OHTH, MPOAYKTaM OKHCIeHHA KHC-
I0T; BO BCAKOM CIyJae, XOpOMQ OYHIIEHHLIe KHUCIOTH He HMeloT
HEIPUATHOTO 3alaxa, HO DpuoOpeTarT ero mpU CTOAHUU.

Pasnudnnie kxavecTBeHHme PeaKIUH, UPCANO/KeHHHE JJIA XapaK-
TePUCTHKY HaQTeHOBRX KUCIOT, PN yrayOleHHOM N3Y9eHHM OKasa-
auchk He crnenudnunmmu. Hanpumep, pacTtsopuMocTs MefHOH coln
HaTeHOBHRIX KHCIOT BOBCE He TAMUTHA, HOTOMY 9TO ’KHPHEE KUCIOTHL,
HauyHHAaA ¢ BaJdePLAHOBOM, Takie 00pa3yloT MeJHKE COJNM, PACTBOPH-
MEIC B YrIeBOJOPOAHHX KHZKOCTAX,

Hoseiinme wccnegoBaHust Ha@TeHOBRIX KHCJIOT ¢ TOYKM 3peHHA
UX XUMHUYeCKO# CTPYKTYpH B o0meM IOATBEpAMJM IIDE)KENE NDefi-
CTaBJIEHMA O NOJINMeTUIEHOBOR CTPYKTYype Coflepskamllero B HUX AApA,
[0 pacmupmiIn Ham¥ TpPefCcTaBIeHHA O caMoil mpupofie sAgpa. Tak
HampuMep, CTaj0 H3BECTHO, YTO B KHCIOTAX MOKET CYIECTBOBATh
JBa, TPW WIU J{asKe YeTHIpe AAPA, OTBEYAIOMMX JeKaIUHY, WiaKu Boobme
CBA3AHHHX Yepe3 ABa yraepoia. W3 Benecyanbckoil HeTH BLiiedeHH
Ounukandeckne HapTeHOBLIE KNCAOTH ¢ popmynamn fas Anpa CoHon—y
no CnHgn—g. dermaporenumsaius yrieBoqopofoB, BOCCTAHOBIEHHEIX
JUTHI-aNIOMUHUATHADIAOM 13 30MpPOB KUCIOT IOKas3axa, 910 Goab-
MHUHCTBO KHCIOT, HO-BAAMMOMY, COJEP/KHT MAaJ0 OJTMMETHJIEHOBHIX
OUKIOB, CHOCOOHHEX HPEBPAINATLCA B apOMATHICCKHEe YINIEBOLOPOJEL.
Burxon mocmepsmx me mpeBmman 5—8%. BosMoskHO HpucyTCTBHE
TUOPUHBIX UKIOB, CBA3AHHLX C PA3NNYHEIME paguKanaMé u Kap6o-
KCWIBHOU rpynmoi. ,

HKpome madreHOBHX KHmCAOT, MHOrME aBTOPH YKAa3HBAJAM Ha IPH-
CYTCTBHE B He(TU Talke KUPHLIX KHCHOT. OOLHIKHOBEHHO 3THX KHC-
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0T OhiBaeT GObIIE B TAMKENMX, CMOMMCTEIX He(TsIX, TAK 9TO UMeeTCA
HEKOTOPLIA Napa/ieausM B COXeD/KAHMH KUPHKIX | Ha@)TEeHOBRIX KHC-
JIOT, XOTA reHeTH9eCKUe OTHOLIERUS NOKA HesACHH. B cBoe Bpemsa Dm-
J€p HOKa3ad, 9T0 IpH AIUTebHOM B3aUMOAEHCTEHY ¢ BO3LYX0oM TIIa-
TeJBHO HeHTpaiu3oBaHHAA HedTh npmoGpeTaeT KUCIEI XapaxTep,
OAHAKO 9TO HEJIb3A NPUIOHCHBATE TOJNBKO O00Pa3OBAHUI0 HMEHHO
JRUPHLX Kucxor. Husmme xucaors, Bpoje MYpPaBBHHOH M YKCYCHOIL,
9acTo RAXOAUIH B IPOAYKTAX NePeIOHKH U KpPeKMATa "epTH, 0coBeHHO
OKNCIUTENHHOTO KPEKUHTR, M BPSAJ{ MU MO/KHO COMHEBATHCHA BO BTO-
PUYHOM IIDOUCXOJK/[¢HAHM 3TUX Kuc.I0T. Bmecre ¢ Tem B HedTH Hali-
JeHB B HE3HAYHUTEJBHLIX KOJBYeCT3ax HEKOTOphie BbICOINE KHCJOTLI.
He Bce zedru onunaxoso XOpOIIo HGYIEeHHl B 3TOM OTHOIDEHUH, OKHAKO
HE UMEETCH [I0CTaTOYHBIX OCHOBaHME JyMaTh, 9T0 KUDHHEE KHCJIOTH,
BLIICJICHHEIC U3 O}HOM HedTH, He GYyQyT HalIeHE M B KaKoH-HuOyab
ApYroli, IOSTOMY B HaCTosINee BpeMsA IPUXOJUTCS YH0BIETBOPATLCA
IPOCTLIM [epeYHCICHHEM HAHJIEHRHX B pasHEX HePTAX KHCIOT.
Ocobennoe 3HAYEHNE B 3TOM CMEICIO HMEIOT paGotu Jloxte u corpya-
HUKOB, o0Hapy;KmBmmx =B KanngopEniickoll Hedtn caegyomue
KHCJIOTHI:

MypaBbumag n-Banepeanosas
YrcycHas 3-MeTtunpanepsgHoBag
IIponnonosan 3-MeTnakanponosas
2-Mernuimponnonosan 4-MernnxanponoBasn
x-Hanporosas 9-MeTuikanponoBas
2-MeTHakanpoHoBasn H-OHaHTOBaA
3-Mertuamacisauas r-Hanpunosasa

n-Macinanasg H-YHAeumiIoBasa

Hpyrue aBropn ykasmBaroT Ha CoJiep;kaHie B SNOHCKOH HedTn
MHPHUCTUHOBOI, CTeaDHHOBOW W MANbMUTHHOBOH KUCIOT ¢ mpeobia-
Aanuem TJocaefHeir. CyMMa 3THX KHCIOT COCTABASIA OKONO 8%
OT BCeX KHCIOT B He)TH, U, CIEAOBZTEIbHO, copep:;anue coOCTBeHHO
KUPHRX RHCIOT He MOTJIO IPEBLINIATh COTHIX HOJeil nponenTa. UnTe-
PecHO, 9TO B ciraHLEBOl reHepaTopHOI cMoc JKHPHBIX KHCIOT IpaK-
TWYECKU HET, 3aTO M3 TOHHEJNBHOH CMOJIH, nonyvaoueiicA mpu HA3-
KX TemOeparypax (ge Beime 450—500°), maiineHo MHOro U PHEIX
RUCIIOT OT HHU3MIAX J[0 KUCIOT ¢ 16—-18 aTomamu yraepoga. Opgaako
UMEIOIHECA CBe/IeHusA He FOBOPAT 0 IPUCYTCTBUH KaKMX-IUO0 KUCHOT
usocrpoenns. He porasamo ramwme orecyretBue kucior c HEYETHHIM
dHucIoM aTomoB yraepopa. Jloxte ¢ coTpyqEMKaMu HaXxoAsAT, 49To
B HCClefloBaBnOM uMu KanupopHuiickoi HedTn opeo0aafaiu KACIOTH
C METHLIM 9HCIOM ATOMOB Yriepoia, mpudeMm HOpMaJibHEIE Ipeolia-
AT Haj usoxucroramu. Haiinena, mempy npoIuM, MeTHJIMAJIenHO-
Bad xucnora » Bupge amrmppupa. Boupoc ¢ apoMaTHYeCKUMH KUCIO-
TaMu ellle HeAceH M3-3a HELOCTATKA OpOBEePEeHHKX [aHHEHX.

IIpoucxompenue KHPHRIX KHCIOT, HO KpafiHell Mepe Bhcmux,
OOEIKHOBEHHO CBA3HBAETCH C HUpaMd, KOTOPHEE OPeNoJioKUTENbHO
COJCPANNCE B MCXOAHOM Marepuaie HedTH, U C HTUM IPeOOJIOMKe-
HUeM Xopomo coriacyercs (aKT IpPUCYTCTBUA YUPHHX KHACJOT
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B IepBUYHHX UJIH MaJoUpeBpameHHBX Hed)'l‘ﬂx ¥ NPaKTHAIeCKOr'o
OTCYTCTBHA NX B METAaHOBHX BRe(TAX, TIfe OHH, IO-BUXUMOMY, pas-
AeduiM y9acThb TIeTepOTeHHHIX COENMHEHMH.

UMeionuecs B IaTepaType cBefleHHs He HO3BOJAIT laXke B caMoil
OTJIaJIBHHOfK CcTeneHn pacCcMaTpuBaThL BRICIIUE KHUCJIOTHL KaK BelecTBa,
cooco6HEE Ha KaKOM-TO 3Tame NpespamennsA HedTu o6pasoBaTh TBEp-
Ane MeTaHOBHE YIJIEBOMOPOAE.. OTO B paBHOH CTeNeHH OTHOCHTCH
A K BoCK0OOpa3HWM coe/\MHEHUAM HeTH, IPAKTAYECKH NOYTH HEuU3-
yaerHuM. CofepsKaHUe 3THX BOCKOOODA3HHIX COeUHEHUA BO BCAKOM
cIydae ropasfo HUKE COJiepKaHUA CBOOOJHHIX JKMDHHIX KHCJOT.

YkasnBajoch TaKme, 9T0 HEKOTODhIe KUPHHE KHCIOTH MOTIH
AMeTh He TOJNbKO JKApPOBoe, Ho H GelJKoBoe IPOHCXOKJieHBE, 3a CUCT
Ae3aMUHUPOBABUA AMMHOKYCIOT.

Bech aTOT BOHpOC 0 KAPHHEIX KUCJIOTaX uMeeT GoxbImoil TeoperH-
9ecKHH MHTEpeC, M BO3MOMKHO, 9TO O9TH KUCJIOTH JeHCTBHTeNILHO
ABIANUCH MCTOTHUKOM TBEpPAHX YIJeBOXOPoHoB HedTu (4 He TOIbKO
TBEPJLIX METAHOBHIX), HO JJ1A 3TOr0 OPEXOSMUTCA AONYCKAaTb 0COOLI
XapakTep MCXOAHOro MaTepmana HedTu (3KupoBoro). B atoMm cayuae
Hajo eule O6bLACHATH, NOYeMYy MeTaHOBHE He(TH, Cofep:Kallue MHOTO
napadpuHa, IpaKTUYEeCKH He COfep;KaT JKUPHHX KHCIOT, OCTATKH
KOTOPHX MOTIH OH HOAb30BATHCA 3HAYMTENbHO OONBIMM pacmpo-
cTpadeHHueM.

BockoBnie coefuEeHus B HeTH ONpEAEAANUCH INIaBHKEM 06pa3oM
00 YHCJY OMEIIEHUA, MEKMY TeM 3TOT MeTo[ o CyINecTBy HelpaBHU-
NeH, TaK Kak OMBUIATBLCH CHOCOOHEL HE TOJNBKO aHpH, HO TaKke aH-
CRAPHUAE KHCJIOT M JAKTOHH.

@Denonn Taxke HalifeEw B HeiTax cmonmcroro tuma (Kammdop-
HEA, ANoHcKEe Hedru ¥ T. 0.). B MeEpmuX koJmdYecTBaXx oHH IpH-
CYTCTBYIOT H B METAHOBHX HeTAX, I'ie OHU COCTABJAIT MeHE® ONHOMH
HAecsaroli foam OT cofepaHmA HadTeHOBHX Kuciaor. Denoan dacTo
OTKPHIBAINCH B LIPOJYKTaX KpeKuHra HeTH, I'lle OHU HMEIT, HeCO-
MHeHHO, BTODUYHHIH XapaKTep u o6pa3yioTcda B pe3yJbpTaTe BaauMojei-
CTBHA C BO3JYXOoM, HODARAIOMMAM OpH IEepPEeroHKe ¢ BOAAHEIM LapoM,
BCEeTrXa COJepIKalluM BO3AYX.

U3 medTed BhpedeHH rIaBEHM 00pa3oM (eHOJH CpeHETO MoOJe-
KyasapHoro Beca. HalijleHn caegyrouge IoMoOJIOCH:

o-Kpeaon
#-Kpesoxn
n-Kpeson
1,2,4-Heuneron
1,3,5-Kcunenox
1,3,4-Kcnnenon
1,2,3-Kcmaenon
o-dtnadenon
Juatundenon
- 2-Hadrox

B nmreparype umeeTcAa Tak Mano AaHHHX 0 KOIMYeCTBEHHOM
CojlepKaHuy M30MepOB, 4YTO HET BO3MOKHOCTH YCTAaHOBHUTE KAKHe-
nulo 3aKoHOMepHOCTH. Eciu NpmEATH DepBUYHOE MPOHECXOKICHHE
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$eHONIOB, HCTOYHHKOM HMX MOIMHA OH OWTE OelKOBHe BeIIecTBA.
BHCKHBHB&JIHCL TaK¥Xe JA0BOJBHO ChIpHIe HJied O IPONCXOIKAeHHR
d)eHOJIOB U3 DNOJAMETHUIECHOBHX COAPTOB THIA HUKJIQIeKCAaHOQJIa HJIHd
Jaxe u3 KeTOHQB, OAHAKO IIO,IIOGHB[B peakKnui MOKHO BOCIIpOH3BeCTH
B nafoparopud, B YCIOBHAX, KOTOpPhIe HEBO3MOKHO PacIPOCTPAHHUTE
Ha OpUpPOAHYI0 OOCTAHOBKRY.

§ 31. IIpoucxoxerne HAPTEHOBHIX KHCIOT

Horma cramo wusBecTHO, 4YTo HaTeHOBEI® KHCIOTH COXEPIKAT
OeHTaMeTHJIeHOBOE AAPO C XapaKTepHO# IpyNmupoBKO# 3aMemalomux
MeTuabHEX rpynnm (1,1- uam remMaaMelleHHEIX), BOBHHKJIO IPeAIOJIO-
JKeHUe, IT0 KUCIOTH MOIJH 06pa3osaTbCca OKUCJICHAEM COOTBETCTBYIO~
mMEX YriaeBofopoOKoB. Y INI@BOAOPOJ(H C TAKMM CTPOCHHEM W3BECTHHI
B HedrAX: ObiM U30AMpoBaHM, HAanpumep, 1,1,3-rpumernanmuiio-
nentaH, 1,1,2-rpuMeTungukironenran, 1,1-guMeTrInUKIOreKCaH U AP.
Takum o6pasoM, YIIeBOJOPOAH C HOAXOAANEM CTpoeHAEM B HedTH
CYIIECTBYIOT.

Huorrepyc, wmaydad HadTeHOBHE KUCHOTEH U3 BeHECY3IBLCKOM
HedTH, Hames fake, 9T0 CTPOEHME KUCIOT CXOAHO CO CTPOEHHEM TeX
yraeBoAOPOJHHX Maces, M3 KOTOPHX KHCIOTH OBUIM BEIIeJIeHE.
Opaako oxuciaenne HeTH B HeApaX IpefcTaBiaderca Booblme Maio-
BepoATHRIM, TeM Ooxee, 4T0 AAA monyJeHAMs HaQTeHOBOH KHCJIOTH
Heo0XoiMMO HANpaBH1h OKHCJAONIEe [JefiCTBHe ero Ha MeHee yA3BH-
Mo y9acTox MoJekyiel. IlpAMuie onmTh oKuciIeHms KepocuHa I
Apyrux He(TAHBIX HpPOAYKTOB BO3TyXOM IOKAa3aaW, 9TO IIPH BHTOM,
OpU HA3KUX TeMIepaTypax, HoJdyJaloTcs KAKUe-TO KHCJIOTH, HA3BaH-
mpe H. B. Xapuukonum acdanproredoBniMu u He MoKA3aBIINe CXOLCTBA
¢ HapreHoBEMn. OKHCIEHVNE B IPUCYTCTBUM IlelloWd, (e3 KoTopoi
0HO B0ooOlle coBepmaeTcA CIMIIKOM Me[JIeHHO, [alo B ciydae Golee
JIETKMX [UCTWIJIATOB KaKMe-TO KHCIOTHL, Coflepiallge, OXHAKO,
4 atoma kuciopopa. B. TworioHHEKOB, oKHCHAA HedTAHEE Pparunm,
TaKjKe HONYIMJ KHCJIOTLI, KOTOphie, IO €ro MHEHHIO, ABJAKTCA 3CTO-
IU/aMU OKCUKHCIOT, XOTA aBTOP U JIONYCKAJI BO3MOMKHOCTH BO3HMKHO-
BeHus HA(QTEHOBLIX KHCIOT OPH OCTOPOKHHIX YCIOBHAX OKMUCIGHH.
B nuTepaType uMeeTcs He Mas0 yKa3aHUA HA BO3MOKHOCTH 06pa3oBa-
HUA HaQTeHOBHX KACIOT OKHCJICHUSM, HO HA B OJHOM cJydae 3TO HO
Onu10 70Ka3aHO B CKOMBLKO-EMOyAL yOeamTembHoit gopme.

Pacopoctpanerue HadTeHOBRX KucaoT B HedTAX pasiIMUHOTO
TUOA DO3BOJIACT BRICKA3aTh NIPeIoJ0KeHAe, YTO COfep/Kanue KUCIOT,
HECOMHEHHO, Kak-To cpA3ado ¢ TumoM nedran. C. P. Ceprmenko
OpUBOIUT 10 ITOMY IOBOJy MHTEpecHLe AaHHBIe (Taba. 52).

W3 aroii Tabaunsl BujHO, 9T0 BadTeHOBHE KACIOTH pacIpocTpa-
HEHE B TAMeNHX HedTAX HadTeHoBOro TuHa, TOTJa KaK TUIIMYHEE
MeTaHOBEIe He(TH UPAKTUYECKH TIOUTH JIMIIEHH HadTeHOBHIX KHCJIOT.
Taxum 06pasoM, KUCAOTH NPUYPOIHE K HePTAM MOJOLOTO [EOTOrHA-
9eckoro BospacTa. CTODOHRHKE OKHC/IeHHA He(TH CUMTAIOT MO3TOMY,
910 HedTu MeHee ray60KOT0 3aneranud uUMead GoJblle BO3MOKHOCTeI
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Tabauya 52
Conep:xanHe KHCIOT B Pa3IHUYHBIX HedTAX

r Hadrenosne
PYO= | ucmotw Ha MecTopomnaenue nedtu

na Hed1b, Bec. %
1

1 Meunsme 0,1 Bopucnas, napaguaucras, Texac (Xopapx u Panme-
exc).

Nzn-mraﬂ, Hencunnpanus, OPT, Bonkenpone, Hpax,
Iepy, 9xBagop.
2 0,41—0,50 Bu6u-dii6ar, Pamauw, Cypaxaus, TI'posHmii, cme-
mannad, Pymuuus, napagunucras, Texac (Bunkaep),
Apkansac (Cmakosep), ®PI' (Hueuxaren u [lexein-
6pow), Ioxema, Ilepy (/To6uroc), 9kmanop, Beme-

cyauna.
3 Bamaxamu, Bunarags, o. Aprema, Jlyusumama, Ka-
aungoprusn, Koaymbusa, Mepy, Hoxbma, IoToMak.
4 Boarme 1 Banaxaws, LBopucaas, Pymunnsa, acdanvrosas,

Kauudopuusa (Keramen-Xunnc), Benecyana.

No/BePTHYThCA oKuciaenuo. G pyToil cTopons!, HagTeHOBEIE KUCIOTH
OTHOCATCA K TETePOTeHHBLIM COEJHHCHUAM He()TH, KOTODHIMH Bcerja
OemHbl MeTaHOBEHE He)TH, 9TO HaXopuT cebe 00'bACHEHNe B OoTHOCH-
TeIbHO MaJiol YCTOHYUBOCTA TreTepOreHHEIX coeiuAennit, GricTpo
HCYe3aIUX B nmporecce MeTaHu3anun Hepru. HadreHoBHEe KmCTOTEH
AOJKHBL MCIBITATH, O4Y€BUOHO, Ty Xe Cyabﬁy

Tunwdaas cTpykTypa HaTeHOBEIX KuCIOT, BO3MOYKHO, YKa3H-
BaeT Ha T0, 4T0 B OPOUCXOQIKACHUHM MX NMPUHAMAIN YIacTHEe CpaBHH-
TeJIBHO pe[Kue BellleCTBA PaCTUTeNBHOTO MHpa, 9eM 00BACHAITCA
He3HATHTe/bHEE KOHIEHTPANUA HapTEeHOBHX KUCIOT B HeTAX,
B cBsan ¢ atum B «Teoxnmun He(TH» MK YKa3bIRAINA Ha HHTEpEeC, KoTo-
PHIH IPEACTABIAIOT AXPA IPYNOE KaMbaHa H30KaMpaHa, pacKkpeITHe
ONHOI0 U3 UAKIOB KOTOPOLO MOTJIO GBI JaTh THIMYHYIO A7 HadTeHO-
BaX kuciaoT crpykrypy. C. P. Ceprmenxo passma ator B3TJIAN, VKa-
3aB, 4T0 KaMdopa uUpu oKmCIeHHH obpasyer KaMQOpHYI0 KUCIOTY,
Koropas, repAsd KapOOKCHIBHYI TIpynmy, B modoikemuu 3 Jaer
1,2,2—TpnM9Tnmm1cJ10ueHTaHRap()OHonon KHCJIOTY, UAeHTUIAYIO C KU-
CJOTOU, BEITEJIEHHOH u3 KanugopHNACKoit HedTH:

CH,
CH,—CH—CH—CI, CH—¢ °
| / \COOH
CH, ~ CH,
I AN
CH,—CH—C—CH, CH—C—CH,

l | AN
CH, COOH CH,




Laasa VI :
CMOJIUCTBIE BEIIECTBA

§ 32. OGmee conep:xanue

Hedransie cMonE DpefcTaBaAior coGoil BLHICOKOMONEKYIAPHELE
BelleCTBa TeMHO-Gyporo mpera, KOJIOHMIHO PacUpe/CieHLE B HedTH
I [pPaKTHYecKH He Nepexoidliue B ee JUCTHILIATH NPH IeperoHKe.
CMoubl IpUCYTCTBYIOT BO BeeX HeTAX M KOJUMIECTBO MX MOMKET JOCTH-
raTh B HEKOTOPHIX Ciydanx 25% u Bple, HO B HEKOTOPHX CIydaaX
MosceT OBITH CBA3AHHUWX ¢ (QuibTpanueil HedTH, copep:KaHUE CMOJ
MOKeT HajjaTh 0 HEeCKONbKMX npoueHToB. CMOJIB BCEra Cofepskat
KHCJIOPOX, Cepy W a30T, B IEPeMeHHLIX KOJMYecTBaX, B CUIy 9Yero
He MOryT ObIThb OTHECeHHl K YFRiaeBojopoiaM. Tak Kak yKa3aHmble
FeTepOreHHbBIe 2JICMEHTEl NPUCYTCTBYIOT B HedTAX B CBA3HM ¢ O0YeHD
TAMNKEJIBIMA YIIEBOJOPONHBIMY PAJIUKANAMHU, TO UPM J[OCTATOYHO BEI-
COKOM COJiep/KaHMU CMOJIUCTEIX BEINeCTB HeNb3fA CYUTATh HedTh TOdb-
Ko YIIeBOJOpPOAHOH cMechio.

Bhicoknii MoJeRyJADHEIA BeC CMOJMCTHX BENIECTE NPHBOJUT
K TOMY, 9YTO IpH IepPeroHKe IOYTH BCE CMOJH OCTAITCA B Hemepe-
FOHsIONEMCA  0CTATKe — ryfApoHe. I'eTeporennme siaeMeHTHI cojtep-
JKATCA B CMOIMCTHIX BeHieCTEAX B BHJE COSNHHCHHI HeH3BECTHOI
cTpyKTypHt. lpn neperonke cmoubl paspymaiorca u oGpasyioT coefn-
HeHUA, HpejlcTaBiAlIIne CO00H M3MeHEHHEIE OCKONKH HCXOIHBIX
CIOMKHBIX MOJIeKy.a. CoOCTBOHHO OHM W M3BECTHH 0] HASBAHMAMHA
CepHUCTHIX H a30THCTLHIX coefunenmii Hedru. IIpomecc camompons-
BOJILHOTO PA3YKPYUHEHNs CMOJICTHX BelleCTB B o0lieM CIydae MOT
OpOUCXOAUTh eille B HeApax.

Hecomuenno, cMonm mnpepcraBasior coGoii cMech U3 MHOIUX
BENIeCTR, CXOJCTBO KOTOPLIX oupejleifeTcA OGLMM ILIAHOM CTPOEHHA
U BHICOKMM MOJKYJNAPHEIM BecoM. Cpefin CMOJUCTHX BEUIECTB HAXO-
HATCH BellleCTBA ¢ MOJIEKYIAPHLIM BecoM Goxbme 1000 napaay ¢ Gosece
Hu3KoMoJeKyusApabiMU. B cunmy »T1oro pacrsopmmocts cMoamcTHIX
KOMIIOHEHTOB Pa3jINIHA, 9eM II0Jb3YITCA A YCIOBHOTO PasfelcHUA
CMOJI HAa HEeCKOJBKO rpynil. B XuMn4ecKoM oTHOIIeHUH CMOIUCTLIO
BeNleCTBA HEAKTHBHLI, YTO He NO3BOJSAET PasfelATh HX C IOMOIIBIO
GyHKUUOHATLHBX peakTuBoB. B To e BpeMa HOBONBHO BEICOKUE
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HOJMApHEE CBOHCTBA CMOX JalOT BO3MOMKHOCTH afcop6EpoBaTh
HX CHJAMKareJeM H J[pPyrUMH OOBePXHOCTHO-aKTHBHRIMH Belle-
CTBAMH. ‘

Ian paspeleHMA CMOJHUCTHIX BeIECTB B CPaBHUTeNbEHX HeafX
HpHUMeHAeTCHA clefyloman MeToguka. Clepsa HaBecKa He@Td pacTBO-
pfieTcA B lleTKoM Oensmuue (RedraHOM 3dHMpe MIN meHTaHEe), He cofep-
JKallleM apoMaTHIecKuX yriaesogopofos. Hoxmaecrso RedgTaAnOrO 3dupa
LOJIKHO OHTH He Menee dem 8B 20 pas Gonbme Haseckd. IIpm crosanuu
{3 pacTBopa BhIOAafaeT HepacTBOPUMasA YacTh, TAK Ha3kBaeMule acdaib-
TeHH, KOTOPYI0 MOKHO OTQUIBTPOBaTH u BsBecuTb. B ¢uabtpare
OKA3LIBAIOTCA BCE YIVIEBOLOPOALL HeTH M IaCTh CMOJ, He OCarKleHHAA
BeprauuM adupom. Ilocne 3Toro cMoas M3 pacTBOpPa HOIIOIMAKTCA
CHIEKATeNeM, aJloMOre]eM WA akTMBHEME rauHamu, Cuinkareas
spjsieTcs Golee HMOAXOMAIMMAM, IOTOMY 9TO Ha XOJMOAY He BHI3RIBAET
CymecTBeHERX maMeHeHMit B cMonax. IlorioTmTesnkb co cMoJaMH XO-
poIIO0 NpoMHBaeTCA HeQTAHEIM 3QHPOM OT 3aXBaTeHHHIX YIJIEBOJOPOA-
HEIX MaceJ, JOcJe Yero CMOJR MOryT OHTH BHTeCHEHHE M3 CUJINKAresIA
couprobensoxoM. llocie memapeEma pacTBOpUTelf IOJYYAlOTCHA TaK
Ha3kBaeMele HeHATpaJbHLe CMOJH, Pe3K0 OTIMYaloliuecd IO CBOM-
CcTBaM 0T ac(aabTeHOB. JTa NpUHNUNUAJIbHAA METOAMKA IofiBepra-
JIach yCOBEepPIIEHCTBOBAHUAM, TJIABHHIM 00pa3soM B YacTH OCaM/eHUA
achanbTeHOB. BHUIO yCTaHOBIeHO, 9TO KOJHMYECTBO BHACIAIMIUXCA
acarbTeHOB TpPAMO CBA3aHO ¢ HpPHpPORoi ocagurens. TodHo Takike
mas fecopluum BeHTpaJbHHX CMOJ C CHIMKAredA MOJB3YHTICA He
TOAbKO cOupTo0eH30J0M, HO U APYIAWMH PACTBOPUTEJSIMHA, U3BJIEKal0-
muME ApoOHbIe pAaKUmd CMOTHCTHX BemecTs. Ilpm aToM dYeTKoro,
pasjeneHus, ofHaKo, He IOJydaeTcs I BhfeleHHHe ¢paruum obiaa-
JaloT mepexofAmuMu npusHakaMu. M Horja pasiudYHEIME PacTBOPHTe-
aamMu oOpabaThBaIOTCA yrKe BHJEJCHHEE COUPToOeH3070M HeATpaib-
HHe cMoin. Hexoropme wucciegoBatenu oOIMnO0YHO I PHIMCHBAKOT
3TAM AaHAJMTHYCCKMM (PpaKuusM TreHeTWdecKMe B3aMMOOTHOIICHMA,
970 0GHYHO 3aBOANT B TYUHWK BCK Impo0jieMy reHE3WCa CMOMHCTHX
BemecTe HedTH.

CymecTtByer ellie ofuH cuoco0 ompefieeHAA CMOJUCTHX BEILECTB
B HedTu. OH mosy9ms Ha3BaHUE aKIN3HOro, TaK KaK IPHMEHSAICH
paHbIme AJafA XapaKTepDUCTUKH HeTH WM ee AUCTHIIATOB B IeafX
p3uMaausa Hajgora (akou3a). CoocoG cocToMT B TOM, 4T0 B cHenmalb-
HOM MEpPHOM COCYJe OIpefieleBHHI 00beM HedTm, CMemMaHHEIA ¢ IO-
CTOAARKIM o0beMoM OcH3WMHA WJIM KepocuHa, oGpabaTHBaeTcA cTaH-
HapTHHM oGbeMoM cepHOM Kmcaoth. llocne BcTpAXxmBaHWA U oTCTau-
BaHUA CMOJIMCTHIE BeINecTBa IEepPeXofAT B pPacTBOpP B CepHOH KHCIOTE,
0T9er0 o0BbeM HocjaefHelt yBeamdmBaercf. JT0 yBelWdeHHe obbeMa,
BHIpasKeHHOe B HPONEHTAX, IPUHKMAETCH 34 BeJUIMHY, XapaKTepHayIo-
IIYI0 KOJHYeCTBeHHOE CONEep/KaHMe CMOJHMCTHX BelileCTB B He@TH.
310t cnocob B HacTofAMmee BpeMA OCTaBJeH, TaK KaKk OH He HO3BOJSET
BBEIIEJNTEH CMOJHMCTH BellleCTBA B HeHM3MeHeHHOM cocTosiHnA. B yumenm
cJydae, BeJIMIMHA BRX0JA aKIM3HHX CMOJ TOJIBKO IPONOpIHOHAIbHA
UCTUHHOMY COHEPIKAHMI0O CMOJHCTHX BelecTB.
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B r1a6n. 53 npuseneno copepranne Pa3IHYELIX CMOJ B HEKOTOPHIX
COBeTCKAX He}TAX,

) Ta6auya 53
CojiepikanAe CMOMHCTHIX BEHIECTE B Hexoropeix medprax CCCP, mec. %
I} ] ’é 1]
: | g 3] g%8
) 3 ) N ©
o 5 & 8o EHo
Hedro 2 | &g B g |84°) EEZ
« |83 % | & |55 | EEB
> | md | < S |<8 | SF«
Bemoit . . . .. .. ... .. 0,821 2,0 0 2,0 5,0 2,5
AurCy .. ... ...... 0829 | 6,45 0,5 6,65 14,0 24
I'poanmii, crabomapaguropan 0,835 | 6,1 1,2 7,3 16,0 2,2
I'posanit, napaguuncras . . . | 0,844 | 4,5 0,9 54 | 12,0 2,2
Cypaxamm . . . .. ... .. 0,848 | 4,0 —_ 4,0 8,0 2,0
Maitkon serkag . . . . . . .| 0,848 6,5 0,3 6,8 14,0 24
Hpacrnoxamer . . . . . . . . 0,857 | 10,8 0,6 11,4 | 23,0 2,0
Bn6n-d#i6ar . . . . . . . . . 0865 | 9,0 0,3 93 | 18,0 1,9
Hmambaeso . . . . . . . . . 0,869 | — — 12,8 | 29,0 2,2
Nmumbaeso . . . . . . . . . 0,870 — — 13,6 | 30,0 2,2
Mop-Cy .. ... ...... 0,872 | 13,0 1,6 146 | 30,0 2,0
Cabymam . . . . . . .. ... 0,872 1 49 | Cnegm| 50 | 12,0 24
Hocecop . . ... .... .. 0873 | 4,7 » 4,7 9,0 1,9
Bamaxagpmr . . . . . . . . . 0,876 | 6,4 0,5 6,9 13,6 2,0
Pamasmt . . . . . . . . . .. 0,878 8,8 | Cnegur| 89 15,5 1,8
CraBpomois . . . . . . . . . 0,881 | 14,5 2,5 17,0 | 34,0 2,0
I'poanurif, Gecmapagumnosas . . | 0,887 | 10,0 2,0 12,0 | 24,0 2,0
Nmmmbaeso . . . . . . . . . 0,894 | 12,0 1,8 13,8 | 28,0 2,0
Makar . ... ... .... 0,805 | 5,0 | Caearr| 5,0 | 1 1,0 2,2
Bumaragmr . . . . . . . . .. 0,918 | 11,9 0,6 12,5 | 30,0 2,4
Byrypycnam . . . . . . . .. 0,920 | 16,5 3,9 20,4 | 45,0 2,2
O. Aprema . . ... .. .. 0,924 | 15,8 0,5 16,3 | 38,0 2,3
Caxamum, Oxa . . . .. . .. 0933 | 17,5 1,3 18,8 | 40,0 24
Kuopmary . . . . . ... .. 0,948 | 10,0 0,5 10,5 24,0 2,3
Xaygar . . .. ... .... 0,952 | 28,4 2,8 31,2 | 69,0 2,2
YycoBckaa . . . . . . . .. 0,954 | 18,0 5,4 23,4 | 54,5 2,3
Haaymeran . . ., . . . . . 0,955 | 20,0 0,5 20,5 | 44,0 21
Va-Hastm . . ... ..... 0,962 | 34,8 3,9 38,7 | 92,0 24
Cpegree ., . . . . .. 24

Uz aroit TaOIAOE BUIHO, 9T0, BO-IePBHX, KOJIUIECTBO acaibTe-
HOB HG HAXOAUTCA B KAaKOM-IH00O OTHOMCHEY K HeHTPAJBHRIM CMOJIaM,
MOXeT OHITh MOTOMY, 9To acdaibTeHH Jerde ancopbupyoTca mopo-
AaMU OpH MHUTpal{in HEd)TH; BO-BTOpI:IX, KOJIHXYeCTBO AKIIN3HBIX CMOJI
B Cpe/iHeM B 1Ba pa3a NpPeBLINAeT KOAHIECTBO HEHTPANBHHX CMOT H
achaneTeHOB. IT0 0COGEHHO fACHO CBHJIETEJNBCTBYET 0 NpUOIM3ATEN-
HOCTH AKI(I3HOIO MeToda. Jla.nee, ICOHGTaTprBTCH Bo3pacTaHHue
KOJIMYECTBA CMONHCTHX BeMECTE mo Mepe yBelwdeHHS YHEJIbHOTO
BeCa He(TH, 9TO COBEDPIIEHHO NIOHATHO, HOTOMY YTO YJAeJbHEIA Bec
HeTH ompefensercd, B 4mCIe ApPYyruX (aKTOpoB, M KOJIHYeCTEOM

10 A. @. Nobpanckmit, 145



yAeAbHO-THMKENNX CMONHCTHX BemecTB. IloCToAHCTBO OTHOMeEHUSN
KOJMYeCTBA aAKLHU3HEIX CMOJ K CyMMe CUWINKATeleBLX Mol u acdainb-
TeHOB MHOrNla 00BACHAETCH TeM, 9TO IO MeToJy ajcopOIuu HA CAIU-
KareJjie BLIIEJXAIOTCA He BCe CMOJMCTHE BellleCTBa, & TOJbBKO IPUMEPHO
moxoBuaa. TaKoe IpefIoioXKeHlle COBEPIIEHNO HEBEPOATHO, Talk KaK
Macaa, IHoaydeHHe uocie oGpalorku ajcopOenTaMm, CMOIHCTHIX
BeIecTB Booblle He coeprar; Oojlee BePOATHO, YTO AKIU3HBIE CMOIILE
H3BAEKAIOT U3 HeTH He TOJBIKO CMOJUCTHE, HO ellle U KaKkue-To Apyrue
BelllecTna. JT0 ¢cKopee Beero MOTIH O 6uTh apoMaTHdecliue yriaeBogo-
POJBI, JJISI TOJHOIO PACTBOPEHUA KOTOPHIX HENOCTATOYHO TEX KOJH-
YeCTS CePHOIl KUCIOTH, KOTOPhe IPHMEHAITCH B aKUH3HOM cHocole.
HO KOTODHIX BIIOJHE XBaTacT JJIfA KCHAGHCAUMY CMOJUCTRIX BEINECTR
¢ apoMaTHuecKnMH yTiaeBojgopojaMu. BoamorkHo Takike, 9To CepHO-
KHCIOTHLIT PacTBOp CMONUCTHX BellecTB H3bupaTelbHO H3BJeKaeT

9acTh apoOMaTHUeCKUX YTIeBOJ0PO/IOB.

§ 33. HeiiTpanbHabie cMOIBI

Hefirpanbune CMOXLI MMeIOT BHJL TYCTHIX JKUAKOCTEH WIM BA3KUX
OpOiyKTOB B 3aBHCUMOCTH 0T TOr0, I3 Kakoil Hedtu miam ¢paknun
HedTu oHU moaydenn. Hedrsaase reiiTpanbase cMONE 0OYHO BMEIOT
Gyphlii qBeT pasaunyHoll UHTeACUBHOCTH. CMOJIH U3 Be@TAHBIX JHCTHI-
IATOD cBeT/iee U IOABHYKHEE, O(HAKO ¢/(BA JIM MOJKHO TOBOPHTH O TOMK-
IeCTBE CYMMLI ¢MOQJ M3 He)TH M U3 e¢ QICTUILIATOB, TAK KaK CMOJIUCTHE
BEIECTBA TepPMIYeCKH HeyCTOWIMBEL, M, BePOATHO, He3HATHTEIbHOE
KOJHMYECTEO CMOJ, HepeXOosiMiX OpU Neperomnke, He UpepcTaBifer
cofoil ppakuum NpUPOTHLIX cMOJ He(TU. Y HeNbHEIH BeCc HeUTPAIBHEIX
cMoJI cocTaBaser okoao 1,1. Monexynspumii sBec B cpenmem 600—800,
MHOTIA BLIIE.

Hefitpanbanie cMoibl, HECOMHeHHO, IPEICTABIAIT co00d cMech
PASIUYHEIX BEILeCTB, M I0ITOMY BCHKOE N3MeHeHUe B COCTaBe TeX
pacTBopHUTeNlell, MpU MOMOIM KOTOPHIX 9TH CMOJILI M3BIEKAKTCH U3
cHIuMKAavrels, CKasnBaercAd Ha cocrase cmount. Jlaxke yraesogopomu
B 9TOM OTHOLDICHMH BefyT ce0s mo-pasmomy. bBpeii momasan, uTo
SREAKUA 3Tal ocazkgaeT GoJblle BCETO CMOJHCTHIX BellleCTB, HO B HUX
GOMBIIYI0 poJNDL UTPAT HEKOTOPLIE YIVICBOAOPOAH. Bmjemennnie
3TAHOM CMOJB MMEIT RUNKyI KoHcucreryuio. Ilpomanm ocasmaer
MeHLINE, a BEICIHEEe I'OMOJOTH ellle Mcmbmie. llenram Boptensier mMaio
CMOJIMCTGHIX BEIECTB, HO 3ATO OHM II0JYYAKWTCH IpaKTHIeCKU cBoOoJi-
HBIMH 0T IpHMeceil yriaeBoJ[opojioB i IPelcTaBasoT coboil Bemec1na,
mrapAnuecs uHorna seime 100°,

WNccnegoBanme HeliTpanbHBIX CMOJHCTLIX BeIleCTB B CyMMe He
3G PeKTHBHO, H TOITOMY CMOJELL LOCAEAOBATEIDLI0 U3BIEKAIOTCS TEMH
WU UHBIMA PACTBOPUTENAME, 9TO IPUBOJUT K 1OJYYeHHI0 paKmnit
¢ PA3NIMYHBIMA MOJCKYJIHADHBIMU BeCAMU I 3JCGMEHTAPHLIM COCTABOM.
Hampumep, 9acto moanayiorca HalopoM TaKHX pacTBopHTeNei, Kak
9eTLIPEXXJIOPHUCTHIT YIIepof, aueToH, OeH3on, cuuprobeH3os M AP.
Wyorpa wmoxydesHsle BSKCTPAKTHI AOMOIHNTeNBHO o6pabaThiBaloTcs
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d)eno.nom HT. I EllBa JIA MOXKHO COMHEBATBECA B TOM, UTO BCE HTH pac-
TBOPUTENV He 00J1a/1al0T PO3KO CeIeKTUBHEM NeiCTBUEM I ITOTOMY IIOJIY-
YEHHBIC OIKCTPAKTH 06afanT HepeXoffANuMU , DPH3HAKAMHA. DTo
Xopoumo BuaHO u3 Tabx. H4.

Mcixao, mampuMep, 3aMeTHTB, YTO KUCIOPOLCOfeprKalae pac-
TBOPUTETH, TaKUe KaK alleTOH ¥ COUPTOOEH30J, M3BIEKAKT U3 CMOJ
¢paKkuuy, OTHOCUTENABLHO 06GOTalieHHE® KHUCJIOPOAOM W Cepoii u, cie-
AoBaTenpHO, MeHee GoraThie yriieponoM. YieabHLIL Bec 9THX $paruuit
Bame. Yto ke Kacaercs MOJIeKYJIAPHOTO Beca, TO B3JeCh Hedb3s
3aMeTHTh KaKuX-Iubo 3aKOHOMepHOCTeIl.

Caenyer eme ykasars, 9ro gpariuu HeHlTpaJbHEX CMOJI, BEIHEJeH-
HEIe TCMH MJA UHKMY PACTBOPHTEJAMH IIPU LOBTOPHOU ajcopOmmm
CHITUKAreeM i BHIMHBAHUM 0€H30J/I0M MM APYTUMHU DacTBOPUTENAMH,
AalOT BEIeCTBa, OTIUTAIOMMECH 0T HCXOXHHIX, M0-BUAAMOMY, BCJIEJICT-
BHe (ONBMOH CRIOHHOCTH CMOJ K QMKCHPOBAHUIO KHCJIOpOAa BO3AyXa
M K IOJUMepH3aIuy,

BecoBste xonwmaecTsa dparumii, mspexaeMux Pa3HHME pacTBO-
pUTeNAMA W3 CYMME HeMTDPANIbHEIX CMOJI, pasnmyHs (Tabm. 55).

Cunproben3onpnan cMech U3BITeKaeT MeHbIIE BCOTO, I DTO OPUBOJUT
K TOMy, 9TO CBoHCTBA CUHPTOOEHBONBHOH (GpaKOUM 3aMeTHO OTIH-
Mal0TCsL OT APYTAX 3KCTPAKTOB, TaK YTO B OTHOIICHUHU cIpToGeH301a
elle MOKHO TOBOPUTH O KaKOH-TO aHalIMTHYECKOH CeleKTHBHOCTIH.
Ha Bropom Mmecre B 5TOM oTHOmemmuM cromt aleToH.

Heiirpaneanie cmoan ne Cofep:KaT XUMMIeCKM AKTHUBHEIX TpPyI,
XOTA MMEIOTCA yKa3aHNA Ha HeGoJbINoe CofepsKaHue aKTUBHOIO BOHLO-
Poja, oTKprBaeMoro mo Metofy IlepeButunosa-Uyraeea. Heitrpans-
HLIE CMOJILI JIETKO LOABEPTAIOTCA JIeHCTBUI0 KPeNKHX KUCIOT, CBeTa
1 DOBLIUEHHOA TeMIlepaTyphl, HePeXOfsA IIpi 9TOM 9aCTUIHO B acdaab-
TeRn. HeogmopogHocTs HeiiTpanbumx cmon BuHAa He TOIbLKO uU3
9IEMEHTAPHOLO COCTaBAa (paKuumil, BHIEJeHHHX paSHEIMA pacTBopH-
TeJLAMY, HO U M3 TOTO (JaKTa, YTO NPH HEFOCTATKE CHIMKATENS B Ka-
1€CTBe IOTJIOTUTeNR  afCcopOUPYTCA ToOBKO Haubolee TReDIEIE
CMOJIBL C HOBLIMEHHLIM COJEpIKanNeM KHCaopofa. Bropas agcopbuus
AA6T yjlié COBCEM He Takue CMOJUCTHE Bemecrsa. OTciofia cienyer,
UTO0 OpPH aHanuse HeoOXoIMM H3OHTOK cuimkarens., Hpr rakmx
YCIOBUAX €lBAa NI CIeIyeT MePEOUeHHBATD IMONPUIECKRE QopMyEl
116 TOJLKO JUIA CYMMAapHHX CMOJ, HO Jiaxie U Axs gpakumit. Bee ato
UPE3BEHYAUHO  BATPYAHAET XHMHIECKYI0 WHTePOpPETALHI0 BEIIECTH
3aTOTO KJacca.

Hpu ruppuposannn medraumx cmou, copepatamux go 8% rete-
POIJIEMEHTOB, NOJAyYalOTCA UPOAYKTH, HPAKTUIECKH JIMIMEHHLE IeTe-
POATOMOB, HpUYeM MuJIEKYJsIDHAE BeCa CHIKAIOTCH He3HAUNTEIbHO.
Hoatomy mosxHO AyMaTh, UTO ¢epa, KUCIOPOJ U a30T BXONAT B IHKJIBE
MoJieKyd, a He B GoKoBule menm wim anudaTuieckue IPYNOUPOBKU.
ITO cIeyeT HOCTABATL B CBA3b ¢ XUMHIECKOI HEAKTHBHOCTLIO CMOJIH-
CTHIX BelIEecTs,

Hpu obcynsmennu Bompoca o XuMugeckom XapaxKTepe CMOJHMCTEIX
BEIECTE 1pesidjie BCETO HAf0 MMeTh B BUAY apoMaTHuecKuil XapakTep
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Tabauya 54

CpoiicTsa HefiTpambHEIX cMon Hexoroprix Hedreit CCCP
(oo magEmM C. P. Ceprmenro)

CroficTsa 1K PacTnoparean
BhIMEIBAHUH H3
Hedrs cUIHNKaress Cumpro-
pactpopTe” CCl, CeHs CH,COCH, | 6enzon
Unnckasn | Mox. Bec . . . 532 512 566 612
Vn.sec . . . . — —_ — -
C,% .. ... 83.83 81,83 80,41 77,09
H,% .. ... 10,26 10,05 10,47 10,24
S, % .. ... 1.61 1,61 2,79 4,83
0, % ... .. 4,30 51 ) 6,63 7,89
Qopmyia . . .| Cpop og | Callon_yg | Calan—y7 |Callan—qg
Burkos-| Moa. Bec . . . 510 989 878 897
CKasfg Va. Bec . . . 1,0214 1,0364 1,0311 14,0423
C, % .. ... 84,30 84,78 84,76 80,71
H,% ... .. 10,36 10,16 10,06 10,11
S, % .. ... 2,79 2,19 344 2,93
0, % ..... 2,55 3,08 4,74 6,25
@®opmyna . . . | Caly,_4q CnI-IZn__?]9 CpHap 3¢ (CyHa, 30
He6ur- | Moa. Bec . . . 594 644 733 465
garckas | Ya. sec . . . — — — —
C, % .. ... 85,57 84,99 81,37 78,73
H, % . ... 9,79 9,98 11,02 10,90
S, % . . ... 1,15 0,82 1,28 2,24
0, % .. ... 3,49 4,21 6,33 8,13
@opmyna . . . | CoHyp_ 97 | CoHon_p7 | CHon_yg | Callon g3
Tyiima- | Mox. Bec . . . 725 889 643
BHHCKag | ¥Ya.bec . . . . 1,042 1,058 1,048
G % ... .. 84, 82,7 79,9
H,% .. ... 9,8 9,5 10,2
S, % . .... 4,0 4,0 5,3
o, % ..... 21 38 4,6
Qopmyaa . . . | CuHyp 3o | Callan_gg | Callan oy
Caraii- | Mox. Bec . . . 769 1221 922 877
JaKkcKag| Y/JI.Bec . . . . 1,0334 1,0376 1,0425 —
C, % ... .. 86,4 86,83 83,4 82,79
H,% .. ... 10,01 10,45 10,36 9,97
S, % ... .. 1,8 0,83 2,63 2,3
0, % .. ... 2,31 2,19 . 3,61 4,93
Qopmyana . . . | CHy, g0 | CHgp 38 CoHyp_ 9y |Calg,_gy
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Tabauya 55
Brixoa ¢parnuii HeHTpaAbHOH CMOIBI, H3BAEKaEMbIX
pPasHbIMR PaCTBOPHTENAMH, Bec. %
(mo mampum C. P. Cepruenko)

Hedtn CCl, CeH,q Aneron Cg:;glo?ﬂ
Uabckas . . . . . .. 33,0 47,0 16,0 40
burkopekas . . . . . . 22,6 321 42,0 34
He6ur-garckas . . . . 20,2 47,5 27,3 5,0
Tylimasmuckag . . . . . 45,7 33,0 17,9 3,1
Caraiijjilakckast . . . . . 7,7 58,0 32,0 2,3

yriepoHuX aToMoB. CHeKTPH HeHTPAJBHBIX CMOJ OMH3KA K TAKOBHM
s apoMaTHdecKuX YIVIeBollopodoB HedTH M, KaK YKe YKa3HBaloch,
CBABD MEKAY 9TUMH COCOMHCHHWAMH OIN3Ka W, BeposATHO, HMeeT TeHe-
Trdecknii xapaxtep. CTPYKTypHO-IpynmoBoil aHamm3 ACHO TOBOPHT
0 HaJu9HK B CMoJaX 3—4 apoMaTMIeCKEX HMUKIo0B, oT 1 go 2 HadTeHO-
BHX M MeTaHOBHIX Iemeii. Ilo-BmanMoMy, OCHOBHHMU CTPYKTYDHEMH
dIeMEHTAME CMOIUCTHX BEIIECTB ABJAKTCA KOHIeHCHDPOBAHHBIE IU-
RINdecKUe CHCTeMBI U3 apoMaTHYecKHX M Ha(TeHOBRIX KoJell,
a Tak)ke TeTePOUHKIHYIECKHMX CHCTEM, CBA3AHHHX JpPYL C /JpYyroM
KOPOTKMME anu@armyecKUMH LensamMu. B auTepatype MoiKHO HAlTH
HEeCKONbKO HPHMePOB HOJXOGHHIX (opMYyJN, B KOTOPHX IPHHUMAIOT
yJacTue M3 reTepOreHHBIX 3JeMeHTOB Cepa M KMCIOpOX. XOTA 3TH
$OpMYIH CTPOEHUA He MOTYT OBITH JOKa3aHHK, TeM He MeHee B HUX
CofleprKaTCH BCe CTPYKTYPHO-TPYHIIOBHE KOMIOHEHTH NPHPOJHEIX
CMOJIHUCTEIX BelllecTB. Jlnf cXeMul, NpUBOJAMMOA HEie, BEIYUCIEHHEIH
MOIeKyIAPHHE Bec cocTaBider 750); sileMeHTADHEIT aHaIn3 OMHB0K
K peanbunM cMomam: C — 83,20%, H — 10,40%, cepa 4,27%,
Kuciopor — 2,13%; romomorwueckmit pag Cnlion_og:

) .
(CHp)»— \—R
LT

// \\/ \\\,/\\S/

|
(CHo— >

Jasa arofi gopmynnm Ha 4 paguxana R u ma 2 coegqurmnTenbHBIX
Uend NPHXOLUTCH OKOJIO 32 aTOMOB YIIepoja wiau, B CpejHeM, IIo
3—95 aTOMOB yriiepoja B PafMKAIaX M HEUAX.

§ 34. Achanprenm

Achanrrens He HrpawT Guabmoil poan B coctaBe Hedru. O6nuHOE
cojlep;KaHNe UX COCTABJIACT MeHee OJIHOrO IPOLEHTA M TOJBKO B CHJIBLHO
CMOJUCTHIX, TSKeJNBX HedTAX pocruraer 2—4%. o BEemueMy sy
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acanbTeHH CHIBHO OTANYAIOTCA OT HeETPAJBHHX CMOJ YePHHEM IiBe-
TOM, 49acTO XpYyNKoH KoHcHCTeHImeil.

AcdanbTeHNI pacTBOPUMH B 0eH30J€, BHICIIMX YTJIEBOMOPOHKAX
He)TH, B XJOpOPTaHMYECKHX PACTBOPHUTENAX M B CEpOyrJepojie, HO
HEPACTBOPUMEI B JIETKOKMIAIMX METAHOBHIX YIJAeBOLopOlaX, KOTO-
PHIME OCKIA0TCA N3 pacTBOpoB B Maciax. Taknm ob6pasom, acdamnb-
TCHH JAUOQUIbHEL 10 OTHOIEHMIO K OXHONH Ipymnme pacTBOpHTeeil
u samoobHn — K Apyroi. B amopmabEmX pacTBOpHTENsAX acdann-
TEHL ClepBa Ha0yXaloT, KaKk Kaydyk, 3aTeM QUCOCPTHpPYIOTCA o Beeil
Macce pacTBOpHTeNA, 06pa3ysa KOJIOMAHKIN pacTBop. Bo3MoKEO, 4TO
nepeMeHHoe Cofep:KaHue acalbreHOB B He(TAX CBH3AHO ¢ IMIOXOil
paCTBEOPHMOCTREI0 B METAHOBMX YIJAEBOAOPOJIaX U Boobule GoJbluoit
PUIMKO-XAMUIECKOE CJI0KHOCTBIO CTPOEHHUA PACTBOPOB acdalbTeHOB.
Bo BesikoMm coryuae HeT HuKaKo# 3aBMCHMOCTH MEKAy THHOM HedTH ¥
cofiepyanueM B Heil acanbreHon. Jlerkas rposnenckas Hedrhb yneib-
soro Beca 0,84 copepreut 1o 1,5% acdanbteHoB, TOrga Kak CMOJIHCTASN
He()TE ¢ yjedBHEIM BecoM okodo 0,90—0,95% rtomeko 0,5%.

Bensonbuiie pactBopsr acdanbTeHoB Ha CBETy BHIIENSIOT Hepac-
TBOPUMEIH 0CAJ(0K, TaK KaK M3MeHAeTCA caMas IPHUpofa achaabTeHOB.
Her ramre saBucHMOCTH MeIy COAep/KaHMEeM B HeDTH HeHTpabHHX
CMOJ U acaNbTeHOB, HO HOCIE[HUX B He)TAX BCeryia ropasio MeHbIIe,
opuMepEo B 9—15 pas. ‘

AcdanbTenn He IIaBATcA Oe3 pasgoxeHns u okoixo 300°Bemydu-
BAIOTCS, BBHIIEJNAIOT rashl W HPEBPAIAlOTCA B XPYOKHI KOKC.

Mounexyasipurit Bec acdalbTeHOB 3aBUCHT OT IPHMeHEHHOTO IPH
Kpuockounu pactBopmTens. HeKoTopsle ms HHX BRSHBAIOT ABJICHUA
accommanuu Mouxexyn. Hanpumep, achansrern us medru Berecyainn
NOKAa3aIN MOJICKYJsAPHEIA Bec B OeH30Je METOXOM KPHOCKONIHE OT
2000 no 4000, mo moHWkeHMI ympyroct:m mapa okoxo 12 000, mmo
IpyruM MeTofaM emte Bume. Monekyaspumil Bec B Kampape oKazalcs
Aasg atoro obpasma mopsgka 600, B muTpobensome oxomo 800.
C. P. Cepruenxo mames, 9To Gollee MM MeHee HOCTOAHHEE BeJTHIMHEL
MOJy4aloTCA B IIMPOKOM HHTepBajle KOHUEHTpanuii B HadTaamHe
(ot 1 go 15%). Beanunua maiinemnoro mo sToMy MeToxy MOJIEK Y AD-
HOTO Beca acalbTeHOB W3 POMAUIKHHCKOMH HeTH nekana B mpefeax
ot 2075 po 2236, 1. e. mpuMepHO B ABa-TpH pasa BLIle, 9eM y Heil-
TpaJdbHBIX CMOJI.

JJIeMeHTADHHIN COCTAB acalibTeHOB M CONEP/KAHAE HX B HOKOTO-
puX HeQTAX IpmBefeHO B Tabm. 56.

Hopo6uo mefiTpanbHEM cMomaM acdanbTeHH He IpefCcTaBAAIT
coboil MHEUMBHAyaNbHBIX BemecTB m ApoGHOE OCAIKEHMe CMeCAMH
TenTaHa ¥ TOAyodaa B pa3INYHEX COOTHOMEHHAX [aeT BeMeCcTRa ¢ pas-
JANYHEIM 9JIEMOHTAPHEIM COCTaBOM, a TaKiKe MEHAKIIMHACH TeMIepa-
TypaMu IJIaBJCHUA.

IIperpamenne HeATPAILHEX CMOT B acalXbTeHE IPOHCXOLHT opu
HArpeBaHu, LOJ [edCTBHEM CBeTa, aKTHBHHX a/COPGEHTOB, KPeIKHX
KHCJIOT M T. 1. Bce 310 roBopuT B monb3y mpAMoil reneTndeckol cBA3M
MeKpy cModamu ¥ achaxbremamu. Taxk Kak MoJeKyaapHHE Bec

150



Tabauya 56

Coptepixanne @ dIeMeHTApHBIH cocras acdanbTeHoB
3 HEKOTOpPHIX HediTeldl u achanbToB

Auementapuniii coctan, %

MecToHaX0MaCHTE Bec.
% o H \ S N [O*
1
Hedrs
Benecyaga* . . . . .. .. .. .. 831 | 7.6 46 | 04 | 1,8
Hpax* . . . . . e e e e e e e 83,5 | 7,3 7,3 0,6 0 )
Mekcrga* . . . . . . . . . . . .. 84,4 | 8,0 8,3 0,6 0,6
Mekcrka* . . . . . . A 80,4 | 7,9 8,3 0,9 1,5
I'poanedcras 6ecnapaq)nnonaﬂ B 852 | T4 0,7 | 67
WUnbcras . 1,6 | 83,70 8,38 | 1,33 | 0,91 | 5,68
K asL rymyncnaﬂ 57 1 78,48 9,006 | 7,81 ; 0,83 § 2,40
BaBauHCKasA 2,0 | 83,50| 7,76 | 3,78 | 1,45 | 3,81
PoMarTKMHCKAA . 3,8 | 83,61 7,87 | 4,52 | 149 | 2,76
TyliMasuHCKAA 3,9 | 84,40 7.87 4,48 | 1,24 | 2,04
BUTKOBCKAA 2,2 | 85,971 8,49 1,65 0 3,99
Carafijakckas 0,2 | 85521 9,37 1,38 0 3,73
He6nr-garcrasa 1,3 | 86,36 | 8,50 113 | 1,45 | 2,56
Hopuiickasn - 1,6 | 83,04| 7,44 | 0,56 0 | 8,96
AcdaneTa

IMemens6pou e e e 81,7 | 7,3 1,9 9.1
TPAHBARL . - - - = - - - o . 820 | 7,8 10,2 (0+N-+8)
Mexcuxa . . . . - e e 79,6 | 7,8 8,1 3,9
MexcHEa e e e 81,5 | 7,5 0,7 8,6
'masconur . . . e 85,5 | 7,5 0,5 3.7
T'posnmi, ouucnem{mu ryupon - 85,3 | 6,4 0,6 1,7

achaJabTeHOB, KAK yKe YKAa3HBAaJIOCh, B 2—J pa3a Bullle, 9eM Y CMOJI,
MOJKEO IyMaTh, 9T0 ac(ajbTeHH SBIAITCA OPOAYKTOM KOHAEHCAIMH
OpUMepHO [ABYX-TpeX MOJeKyd cMod. OpHaxo, cogeprhaHue KHCJI0opPo-
Aa B acambTeHAX HEe HEMMKe, YeM B CMOJaX U MOKHO HpPemuoJaararh,
9T0 KOHJEHCAUA NPOUCXOMUT HE MO YILIEepOJHEIM aTOMaM, CBSA3aH-
HEM ¢ KuclopofoM. CBA3E CMON ¢ apoMaTH9eCKUMM YTIJIEBOKOPO-
HaMH DO3BOJAET HAMETATh TeHeTUICCKHMU pPAM:

ApoMatadecknme yraeBogopofmsl — CMoinel — AcdalbTeHw.

Tarum 06pa3oM, achanbTeHH MOKHO CIATATH BTOPUIHEIM HPOAYK-
TOM IIpeBpallleHnsA CMOJ, 9TO jKe KacaeTcA COGCTBEHHO CMOJ, TO HX
MOKHO paccMaTpPHUBAaTh U KAaK IPO;IYKT NpeBpaIlenusa apoMaTUYECKUX
YIJIeBOOPOAOB, M KAK INPOAYKT, JAIOUA 3TH YTICBOTOPOLL.

Hekrortopnie mpegnojosReHus 0 XUMHIECKOR CTPYKType acanbTre-
HOB Onuim BhicKasaeel XmiMeHoM u bBapmeroM, mucxogmpiimMm us,
HECOMHEHHO, NOIMIMKJIMIECKOH CTPYKTYpPH OCHOBHHIX 3J€MEHTOB
Mo.ne;[cy.nm anJaJII:TeH()B. CpaBHHTeJIbHO BBICOKOE conepmaﬂne BOIO~
POSa 3aCTABUIO 3TUX ABTOPOB LPEJNOIOKUTh B achalbTeHAX HANHIHE

* Nononmerue 10 100% cOOTBETCTBYET MHUHEDAJLEHM HPUMECAM.
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rEGPUAHEIX NUKIHYECKMX CHCTeM, CBA3AHHHIX 4Yepe3d YIiepojHHS
aTOMEI, a TaK:Ke 9epe3 aTOMH CePH U KHejopoga. Boobme mioxas
PacTBOPUMOCTE BHCOKOKOHAGHCHPOBAHHEIX aPOMATHYECKHX CUCTEM
B Genaode m Xopomasa B ciaydae acaibTeHOB Kak GYATO FOBOPUT
0 TOM, 9TO B HOCJIeJHEM cjydae CTeIeHb KOHACHCHPOBAHHOCTH ApOMa-
TAYECKUX Afep He MoJKHA OHTH CJIHIIKOM BHICOKOH. ABTOPaMH ORLIH

UpeJiI03Ke Bl CXeMaTHIecKHe CTPYKTYPH acdalbTeHoB:
CH, CH,
7NN N\

YRS

ﬁ/\/ \/\/

CH, CH,
CH, CH,
__//4\\’/'\_’__'/’\\”/\'__
I
_\/\J\/\/\/\/“
0O S

Tax e wak u gAA cMoOJ, BT CTPYKTYPH IpPEACTABIAOT coboil
TONbKO Hauboslee BeposATHHE QPATMEHTH CJIO0JKHOIM MOJIEKYJIH M elle
He MOTYT IpeTeH/0BaTh Ha BceoOlllee mpHU3HAHHEE,

AcanbTOreHOBLE KACIOTH HABJIAITCH HANMOHEe U3yYeHHHM Kiac-
COM CMOJIMCTHX COCAUHEHMH HeQTH. ITH KUCTOTH HOIyTal0TCH SKCTPAK -
[uUed Hpu HOMOINM CHUPTA OCAJKA OT OCA'KIEHHH CMONHCTHX BEmlecTs
HeTHHLIM 2upOM miu meHTaHOM. Ilpu sToM acdanpTenm B pacTBop
He mepexonar. llpmpona acdanproremoBrux kuciorT uparTEIeckm He
usyvena. llpepmomaraercss, uro B EHuX copepsxarcs TPH AKTUBHLIE
TPYIIEL, CKOpee BCETO IMIPOKCUJABHEIE, HO OQHA H3 HMX, BO3MOKHO,
HMEeT KHCJOTHHIN XapaKkTep. AcQa/lbToreHoBEE KUCIOTE MMOIOT BhICO-
KUH MOeKyasApHEI Bec (Bo 800). UckycctBenno BellecTBa mofo0HOTO
popa 6rum momyvenn K. B. Xapuaxosrm LOpH OKHCJEHIH BO3TYXOoM
HEPOCHHA B OPUCYTCTBUY IIEJIOYH, OJHAKO OPHBOJUMAsa WM (opMyia
TOBOPHT O TOPAa3[g0 MEHBIICM MOJEKYJIADPHOM Bece, TAK ke Kak W
dopmyiaa Foxbre. AcpanbrorenoBrie KucioTh XapaKTepHE He CTOJIBKO
I HeQTel H HX CMOJI, CKOIBKO A acdaabTos, 00pasyomuXcs B Ipy-
POJ® ILyTeM UCHAPEHUA U OKUCIeHUA HeTu HA MOBEPXHOCTH, I0ITOMY
BOSMOIKHO, 9T0 KHCJOTH U3 AcQalbTeHOB IPOMCXONAT B Pe3yabTaTe
OKUCJIUTONBHEIX IIPOUECCOB, 9TO He IO3BOJIAET, BIPOYEeM, OTOKeCT-
BIATL UX C KUCAOTAMH, BHJICJEHHLIMA U3 HeTAHMX cMOX. AcdarbTo-
TEHOBLI® KUCIOTEl JAI0T CJIO/KHHE 3GUPH € YKCYCHHM aHTHJDUOM,
9T0 BO BCAKOM Clydae TOBOPUT O HAIUIMM B HUX THAPOKCHIbHOMN
TPYLLOE, NPH HATPEBAHAN OCMOJAITCA W LPeBPallaloTCsA B acdanpTo-
oOpasuuie BemecTBa. CBOMCTBA CoJlefl PTHX . KACIOT JaJleKH 0T CBOHCTB
cosieit HaQTeHOBHIX KHCIOT.
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CremyeT o6paTuth BHUMaHMe Ha NOBHIMEHHYI YyBCTBETEALHOCTH
CMOJIKCTHX Bell[eCTB K 3JieMeHTapHoMY Kuciopony. Ilomsiriu IT. @, An-
JipeeBa LOJYyYuTh GECKUCIOPOAHEE CMOJLI IPU TePMOKATAIN3e YACTHX
MeTaHOBO-HagTeHOBHIX YIVIEBOAOPOAOB, B YCIOBHAX MaKCHMAaJIbLHOIO
IpejoXpaHeHEUs OT Bo3JeHcTBUA Bo3[yXa, He JOCTUTIM LeJH.

YononiHeHNeM anmapaTypsl M MeTOAMKH IPOBeleHHUA TepMOKAaTa-
JAu3a W PasdfeleHUA OPOAYKTOB PEAKIMH YAAlL0Ch CHUBHTH Cojlepiia-
HHE KHUCJA0POa B CMOJIHMCTHX BelleCTBaX TOJAbKO [0 BEeJNYUHE, He-
Muoro Menbmeit 1%. OveBunno, BosEUKkINe B GeckueaopoaHoii cpege
CMOJHMCTHe BellecTBa 0043fal0T KAKMMHU-TO AKTHBHEIMH LEeHTDAMH,
GRICTPO UPACOSTUHAIOIUMA K cefe KUCI0po], IPH IePBOM 3Ke KOHTAKTe
C BO3I(yXOM, HaNIpuMmep, Npd NOArcTOBKE K 9JIeMeHTapHOMY aHaJjiHu3y
O ApyIuX omepanuiax.

OcofadA CKIOHHOCTH apOMaTUYeCKUX CHCTEM M CMOJUCTHIX BeIIECTB
K B3adMo/JelCTBII0 ¢ OKHCIMTEJAMH IIOATBEPIKIEHA TeM iKe aBTOPOM
MeTO[0M B3aNMOAeHCTBHA CO cIa0KMM BOZHBIMH PACTBOPAMH IIEPMAaH-
raHaTa KaJusi,

§ 35. AcdarsTo

ITom acambraMm moppasyMeBalOTCA YepHHE, CMOI000DA3HEE W
TBEPEIe BelllecTBa, BCTpedaloluecs B Tpupojle oOLIKHOBEHHO B 0Ye-
BH[{HO! CBA3K ¢ BuXofaMmn Hepmu. B GoabmusncTBe caydaeB achambTh
NPONUTHBAIT HOPHCTYH O0CAJ0YHYK IIOPOAY, HO BCTpedalOTCA W
KOHLEHTPHUPOBAHHKE BHJH, 3aNOJHAKINE IYCTOTH M TPEI[HHLI
B mopoaX (RuNbHHI acdanbr). HecMoTpsa Ha TBepAYI0 KOHCHCTEHL(MIO
acanLTEl OTIHYAITCA BEICOKOW ILIACTHYHOCTBIO, MOBBOIHIONMIEH MM
B HEKOTOPHX ¢JIyYasaX OPUHEMATL OPMY T€X NYCTOT, KOTOPhE OHH
3aWOMEHAIOT.

BoabmunrcTBO KPYUHEIX acalbToBHX MecTOPOMXIHMN HaXOXATCH
B OTIOKEeHHAX TPETUIHOM W MeJOBOH CHCTEMHI, W 3TO MOofYepKMBaeT
PORCTBO acanbToB ¢ HeBTAMM, M3 KOTOPHX OHI HECOMHEHHO 06pa3o-
BaJHCE OyTeM HcHapeHHMH HedTH. ITOT LpoOLecc CTaHOBHUTCH 6ollee
BePOATHAM B MeCTaX BEHIX0Jla He()TH Ha IOBEPXHOCTh. TaK KaK II0YTH
BCAKaA He()Tb COJAePKAT B CBOEM COCTaBe PAa3HYHEE BBHICOKOMOJIE-
RYHIApIIEIe CMOJHCTHE BelllecTBAa, He obJgagaoilue CHOCOGHOCTHIO
HCUAPATHCH, ac(aibT MOKHO PACCMATPHBATG KaK HPOAYKT MCHapPeHU
Hedru. Ho a10, HO-BUAMMOMY, He eIMHCTBeHHLIH cHOCOO ofpasoBanusn
acanbTa, IOTOMY YTO OKHCHAHUTeNLHEE PEaKIUH TOMKEe MMeT MecTo
OpH AcNapeHud He)TH W DTH PeaKluy, C OJIHON CTOPOHEI, YBEJINIABAIOT
KOJu4ecTBO acdanbra, a ¢ Apyroil — coobmanT achaabTy HoBmE
CBOMCTBA, HE TPUCYIEe CAMUM He(TAHKIM CMOJIaM, HaIIpuMep, KUCIOT-
HOCTb,

Ac¢albTH cOlepiKaT TaKKe NOPPHPAHOBLIE BellecTBA M TO MK
HHOe ILOJMYeCTBO YIAEBOJOPOAOB, OCTABIIMXCA IOCJHe MCUAPeHHA
IIIaBHOH HMX MaccHI.

Ilo xmMudeckoMy cocraBy acdanbTH, B 0C0GeHHOCTE 0CBOGo-
KJeHHLIe OT MAC/IAHUCTHX YIeBOJOPOf0B, MpefcTaBIAnT coboil
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HOJNAIMUKIAYECKA® YIIeBOJOPOAHKE® COeAAHEHUHA, COlepKamue JacTo
KHCJIOPOA, a30T B cepy, T. e. BCe Té COeMHOHHA, KOTOPbe XapaK-
TepHH W AJIA HeTHHRIX CMOJMCTHIX BEIIECTB.

AchanpTH O0TIMYAKTCA CAMEIMH DPa3Hoo0pasHHIMU TeMIepary-
paMu gJjiaBJIeHHA: CyLecTBYIOT Talk Ha3bpIBaeMBI€é MaJdbThl, DOJYHUAKNE
BelecTBa, HO eCTh M TBepAhe acdalbTH, NJIaBAMMECH TOJNBKO OpPH
warpesaaun 10 80—100° u sume. Haxonen, ects BuAn acdannros,
KOTOpHE ILIABATCA C PANOMKEHMEM Vike HPH 150°, d9r0 TOBOPHT
0 TepMuYecKoili HEYCTOHIMBOCTIL BXOAAIMX B ac@anm COEVHEHMIA,

Ruaccuduranuna achanbroB /10 cHX HOp He yCTAHOBJIeHa U B GOJb-
ITUHCTBE CAyd9aeB OCHOBEIBAETCS Ha TeMIepaType IJIABIEHUA HIXA HA
pacTBOPMMOGCTH B TeX MJAM HKHMX OpPraHu%ecKuX pacTBOPHTeNAX,
11aBHEM 0GpasoM, B GeH30Je WIn cepoyriepofie. deMeHTapHLIH COCTAB
achaJbTOBRX BeIIEeCTB He IO3BOJAET HPOBECTH TaKAE pasimind,
1KOoTOpEe MoT/iu OH Je9b B 0CHOBY Riaccudpuranum. ['pymnosoit ama-
JH3 Ho PAa3IMYHON pacTBOpUMOCTH acalbTOBEIX KOMIOHEHTOB IIOKAa-
4bIBAET, UTO MJIA achaabTOB XapaKkTepHO cofep:KaEHe acdalbTeHOB
(BellecTB, HE PAacTBOPAMEX B HedTAHOM GeH3HHE, BHIKMLAWIIEM [0
75°). TemnepaTypu niaBleHuA acalbToB TeM BLHINle, YeM BHINE CO-
HepasaHue B HuX acdaabTeHOB, Kak aTo BURHO n3 Taba. o57.

Tabauya 57
QOCHOBHEIE CBOHCTBA MHHEpPadoB acaibToBoil Ipymohl

Munepaas
CpoiicTBa 'mie- Wmunco- | AxasGep-
Acdansr comnr | TPEeMHT — 0T
Teeppocte . . . . 0—1 2 2—3 2—3 2—3

Temmeparypa ]]JI&B.TIeHHﬂ, oG 0—110 |110—175 | 175—320 pasnma- | pasia-
raerca raercs

Vaeabuni Bec d20 o1 09—10 | 1—14 [ 1412 | 11—1,2 | 1,1—1,2
Acfanbrenn, Bet, % . .| 30—40 | 40—70 | 70—90 | 80—95 | 80—95
PacTBOpPHMOCTE B cepoyrne—

pome, % . . . . .| Ho 100 | mo 100 | 45—100 4—6 0—5

aélemggmpﬁmﬁ cocTaB  acaJbTOBHIX MAHEPAJOB IpHBe/leH
B taba. 38,

Tabauya 58
dnemenTapHsIil cocTaB acalbTOBKIX MHHEPATOB
Musepais C H 0 ) N
Acamerar . .. .. ... L. L |84—87) 10—12 | 0—08] 1—10 0,5—1
I‘I/IJIBCOH'E[TI;I C e oo oo oL 8285 8,5—9,5 1 0,5—7 10,57 1—2
Ppeemuta . . . . . . . . . ... . /80—8 7—8 2—8 0,57 1—2
Wmmcommtar . . . . . . . .. .. .|87—91 5—6 2—7 [04—3 1—2
AnsGeptatt . . . . . . .. . .. .|8—87 7—10 | 2—9 | 1--3 1—2
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CpasrmBas ofe Tabaumuur 37 u 58, MoKHO cHesaTh 3aKiaKOYeHUe,
4To ac(anbTel ABIAITCA OPOAYKTaMU, HauGodee GIU3KUMU K HeQTAM,
M3 KOTOpHX oHM obpasoBanmch. Bee ocranbrme acpanpToBRIe MuHe-
paJjnsl NOKAa3RIBAIOT IIOCTEeIIeHHO® IIaJleHue COoAepraHuA BoJlopoaa
1 BO3PACTAHHE COMIeP/KAHUA KUCIOPOMA M JOJIKHEL PACCMATPUBATHCH
Kall UpOAYyKTH [aJbHelInero MCOapeHUA U OKUCIeHHA acalbToB,
Hpﬂqu 3TOT HpOHeCC O0-BUNMOMY COIIpOBO'}KﬂHJ{Cﬂ pa3JI]/IqHHMH
pearunamMu noJInMepuBaunn n KOHJleHCElI.UJH.

§ 36. IlpoucxoieHHe CMOJIMCTBIX BelecTE

OfL9HBEe TpefcTABIeHNS OTHOCUTENBHO 0GpasoBaHMA CMOJMCTRIX
KOMIIOHeHTOB He(TH CBOAATCA K OKHCAMTelnpHod rumoTese. Heco-
MHEHHO, 970 He)Th, HAXoAALlaAcA B KOHTaKTe ¢ aTMocdepoii, Tepser
CBOM JIeTKHEe COCTaBHHE YacTH B pe3ylbTaTe 9IHCTO (GU3NIECKOTO
nporecca. Hpome Toro, HeCOMHEHHO, IIPOTEKAIOT H XUMHUYeCKHE IIPO-
1eCCH JeTH/IPIPOBAHUA, a TaK:Ke BHE[PEHUA KHCJIOPONA B MOJEKYJIE
YTIeBOA0POOB, NPeMMYLIIECTBEHHC BHICOKOMONEKYIAPHuX. TexHm-
YecKkue MeTo/IH HodydeHusA achanbTa u3 HeTAHEX 0CTATKOB ABJIAKTCA
npuMepoM moAo0HOTO Impolecca, HpaBAa, HAYIEro NPH TeMIeparypax
nopaaka 250—300°. Oxucienne HeQTAHKX JUCTUINATOB UPHA OOHKHO-
BOHHOI TemIepaType Tak:ke HPHUBOSUT K HaCTHIHOMY 00pasoBaHUIO
KUCAOPOMHLIX COe[MHEAWH, BHaYaJle IEePeKHUCHOTO, a B JajbHelmeM
[penMyllecTBeHHO Kucaoro Xapakrepa. EcTecTBeHHEE BRIXOK HedTH
HA H0BEPXHOCTDH YaCTO CONPOBOKAAIOTCS TREPRIMHA WY IOy TBE P/LLIMU
MaccaMu, OJIM3KUMH 10 BHEINHUAM IIPU3HAKaM K acalJbTOBHIM Bellle-
CTBAM, XOTA M He MMEeTCHA HM OJHOrO aHATN3a, KOTOpLIl NoKa3ad OH,
9TO0 3T0 BHENIHee CXOJCTBO pAaclpoCTPaHAETCH M Ha XUMHIECKYIO
O0IH30CTh K HedTAHHIM CMOIaM.

Oxucnenue Hepry B Hegpax, Ha GoIbIIUX r1yOnHaX, aTMochepHEIM
BO3(yX0M MAaJOBepOSTHO, MOTOMY YT0 He(Th, BCerja 3ajleraeT B ycio-
BAAX BOCCTAHOBHTeNbHOH cpennl. Ecam Ok BO3AyX MOr IIPOXOAATEH
TOJILY IPAKPHBAKMUX HedTh MOPOX, KACIOPON €T0 U3PAacXOX0BaJICH
OH ellle 10 momajJaHuA B caMyl0 He()Th HA PA3JIMIHEIE OKHCIUTEJLHEIE
peaKkndyd MUHepaJbHOTO0 XapaKTepa H HAa OKHUCJHeHHe pacceAHHOro
OpraHmIecKoro BeligcTBa, Beerja CofepsKallerocsi B 0Caf0YHHX IOPO-
nax. B ¢BA3u ¢ 9TMM mHTepecHO, 9TO BRIBETPMBAHNWE KAMEHHOLO yIJd,
CKaseIBalolieecd], HAaIpUMep, HA NoTepe TeIUIOTBOPHOH CIOCOOHOCTH,
He pacipocTpaHfeTcAa rayome 50 a,nasKe B cjydae BRIX0[4a ILIACTA
YIJA 1Ha HoBepXHOCTh. V3BecTHO TaKMXKe, YTO B IIOBEPXHOCTHHIX CIOAX
MO4YBR HaOII0aeTcA IOJIHOE OTCYTCTBHE KHCIOPOAa HAa COBepPIICHHO
He3HauMTeNbHHX riyOmHax. OcafoyHEe NOPOJE HBJIAKTCA CBOETO
pofia (pUIBTPOM, He HPOMYCKAIOMMM KUCJIOPOJ Bo3jlyXa B 0olee riy-
Gokue cinon. Bee aTm Xopomnio m3BecTHBIE 0GCTOATEIBCTBA 3aCTaBUIM
HMCKaTh MHHE IYyTH 3aHOCA KUCJIopoja B He[pa, XpaHAllue HedThb.
Mgoro sENMaHus ymenAsoch B 9TOM IUIaHe 0aKTePHANBHOI HeATeNb-
Hocta. [Ipeguonaraerca, uro HexoTopse BUAH aHA3poOHHX GaKTepwuii,
KUBYIGHe B HefpaX, 3aUMCTBYIOT HeoOXOZUMHEI MM KHCIOpOA u3
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cyaedaToB. 310 AOKas3aHHOE IOJOMEeHHMe BCTpedaeTcsd, ORHAKO, ¢ He-
KOTOpHIMUM 3aTpyAHeHuAMu. Eciau GaKTepuaM HYKeH KUCIOPOA, TO
COBCPINEHHO HENOHATHO, KaKuM oGpa3oM ¥ 3a9eM OHM HepeflaloT 3ToT
C TPYAOM NOJyYeHHHI KUCIODOJ, yriIeBOZOpoaaM HedTH.

9dTo saTpyRHeHMe 00XOJUTCA TeM, YTO NPNHUMAETCA Ge3 BCAKNX
AOKA3aTeNbCTB, 4T0 OaKTepuy BHIPAGATHIBAIOT CMOJMNCTHE BelleCTBA
0T6pPOCHOTO XapaKTepa, B KOTOPEHE MONafaeT HeKoTopasd 4acTh KUCJIO-
pofa. OmHako OpAMHeE ONETH LOKAa3HBAKOT, 9T0 B 1a60paTOpHOIL
06CTaHOBKEe, HACKOJIBKO BO3MOYKHO HpPUGIMKEHHOH K €CTeCTBEeHHEIM
ycaoBusnM, GakTepuu BLIpaGaTHIBAIOT CMOJHUCTHE DBellecTBA caabo.
C npyroit croponk, B o6aacTu KpaeBHIX BOJ He(TAHEIX MECTOPOMIe-
HUI MHOTO pa3 oTMeYasoch Ha HeGoJNbIIYIO IyOHHY 10 He@TAHOMY
OJacTy OCMoJleHMe U HOBBHILIEHWE yAeJbHOro Beca Hedru. Mexons us
3THX [OBOJNBHO CKYAHLX ¥ IIPOTUBOpeduBLIX (aKTOB, THIOTE3Y
OKUCJIEHUA HeTU B pe3yNbTaTe MHKPOOHOIOTHYECKOH eATeJbHOCTH
MHOTHE CUYNTaIlOT BEepPOATHOM.

Ha xaxme o0beKTH pacmpocTpaHAeTCH paspylIMTeNbHAS AT b-
HOCTh OakTtepuii? ITo aToMy Bompocy HeT eIMHOTO MHEHHA.

HexoTopsie aBTOpH mosaraloT, 9To TAaKIME 00BeKTaME ABIAKNTCA
METAHOBHIE YIVIEBOJOPONH M, B YaCTHOCTH, TBEpHEE NapadMHOBHIE
YII€BOOPOAK. Jlpyrue c4mTaoT, 4T0 B OHOJOTMYeCKOM MOpOIEcce
OpAHMMAKT yYacTue apoMaTHIeCKHC YIJNeBOJOPOAH, HO Bechb 3T0T
BOIIPOC 3KCIEPHMEHTAJILHO XOTA Y IPOBEPANCH, TeM He MeHee OImpe-
AeJEHHOT0 OTBeTAa, WOATBepHJAOIero Ty MIH HHYI TOYKY 3peHHA,
He II0Jy4YeHO.

Ortkyna Gui Hu DpaXout B HedTsAHEe HeApa KUCJIOpPOM, HeoO0Xogu-
MHEA [1A 00pa3oBaHUA CMOJMCTHIX BeMICCTB HeTH, €CTECTBEHHO
Hpeamoaarark, Yro COpepsKaHne CMOJHCTRIX BEUIECTB SIBJAAETCA Mepoi
3TOI'0 OKMCAMTeNbHOro xeiictBud. Hedru, odemp Gorarne cmosamu,
CIATATCA m0aTOoMy GoJlee OKHCIEHHBIMH. JTO NOJOKEHHEe OGRYHO
WIIICTPUPYeTCs GOJIbIMUM CXOACTBOM apOMAaTHYECKUX YIJIeBOLOPOLOR
HeTAHNX ¢parnmit co cMoaumcTEIME BemecTBamu. ILocToAHHOE npu-
CYTCTBHE KHCJIOPO/la HE TOJbKO B HEMTPAJIbHEX CMOJIaX, HO M B apoMa-
THYCCKUX YIMeBO/0POAAX BHCIIMX HepTAHWX ¢paxmmit, Kak 6yaTo
yKa3nBaeT Ha 0CO0YI0 BOCHPUHMYHBOCTH UMEHHO 3THX YTIEBOLOPOLOB
K ¢urcupoBanno xucmopona. IlpaxTuyeckn Bee reTeporeHHbie COe/H-
HEHUA He)TU CKOHNEHTPUPOBAHL UMEHHO B Helle peroHAIOMUX S 0CTaT-
Kax, T. ¢. Bee CMOJHUCTLIX BelllecTBaX, OlHAKO B CMOJXaX IPUCYTCTBYET
He TOJABKO KICJIOPOJ, HO M a30T H cepa, B JaCTHOCTH HOPGHHpPUHOBLIE
KoMmiutexcst. loatoMy, B ciyuae oxuciaenua atMocdepHEM KHCIOPO-
AOM, TPUCYTCTBUE B CMOJAX a30Ta Haf0 OGBACHUTL MIU (QUKCHpPO-
BaHNMEM 3TOro a30Ta, 9TO HEBEPOATHO ¢ XUMHYECKOH TOYKM 3peHms,
HJIH IOMYCTATE, 9TO a30T B CMOJAaX He CBA3AH ¢ aTMOCHEPHEIM a30TOM.
B nocrepmenm cayuae asor upmxoiutest paccMaTpuBaTh KaK BeIIeCTBO,
YHACTIe/0BaHHOE OT MCXOAHOr0 MaTepnana Hegru. Ecuau crats na arty
TOYRY 3peHus, ropasjo JOruyHee AONYCTATH TaKoe Jke NPOUCXoLeHne
U CBA3AHHOTO KUCIOpPOfA B CMOJAX, T. €. UPHAETCA OTKA3aTheH OT
TUNOTe3H BHEAPeHHA KMCIOPOAA B CMOJEL yiKe mocke YopMHPOBAHMS
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erIeEROJIOPOI[HOﬁ JacTn He(bm M paccMaTpaBATH KUCJIOPOJ TOHeE KakK
yHacJleJOBAHHKI OT MCXOZHOTO MaTepuajla KOMIOHEHT.

Hepepxo MoiKH0 BCTpeTHTH B JIUTepaTrype YKa3aHUA HA «TAKEIYIO,
OKWNCJeHHYI» HedTh. ITOT TepMHWH dYacTO NPuUMeHAETCA IO anpecy
HedTell BEICOKOTO YHEeJbHOTO Beca, cojep/KallyX Malo JerkuX ¢pax-
Uil 1 6oJBOIOE KOJMIECTBO CMOJIUCTHIX BellleCTB., JTO KaK Ol Mpejuo-
JlaraeT BO3MOYKHOCTD [[JIfA BCAKOHM HeTH OIPH COOTBETCTBYIOIIAX YCJIO-
BUAX NPEeBPATUTHCA B TAKENYIO HeTb.

B peiicrButensuocTn Aen0 BoBce He Tak mpocTo. B Tamemoit medTH
BRICOK He TOJBKO ee YAeABHHIN Bec, HO TaKie M BceX ee {pakpuii.
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Yoensnsii Bec pparyuy 200-250°

Puc, 17. Ynensuuii Bec ¢ppaknun 200—250° B 3aBUCHMOCTH OT YHeILHOTO Beca
medrH.

Ha puc. 17 umokasaHa 3aBHCAMOCTD yAeAbHOTO Beca (pPaKkoum
200—250° ot mmotHoct: HedrH. JTa PparuuA BHOpaHA IIOTOMY, UTO
OHa He OTIAWYaeTcA O0JbINON CKJIOHHOCTBIO K McOapeHHO. Puc. 17
ACHO 1IOKA3LIBAET, YTO B CAydae TAKeJHX HedTell IPHXOMUTCA KOH-
CTaTHPOBATh U BHICOKHIT ynenpHEi Bec paxmuu 200—250°. B cayuae
TAKE.IEIX HedTeil, B 5Toil ¢paknum mpeobirafaloT yaeabHO-TAKEIHE
noaunadTeHOBEE yriaeBopopoAbi. Tak Kak yaeabHHH Bec HedTH
B 3HAYMTENBHO# CTeIeHH 3aBUCUT OT ee CMOJUCTOCTH, MOKHO TaKmKe
cflellaTh 3aKIK9eHUe, UTO0 yAeabHEHI Bec ¢parmmu 200—250° pacter
napalieIbHO ¢ copepikanneM cMmoi. C TOYKH 3peHUS CTOPOHHHKOB
OKMCJIMTeIBHOR THIOTE3H 00pasoBaHNA CMOIUCTHIX BEIIECTB, OKMCTe-
HUe HeTV mpUXOAUTCA PAaclpOoCTPaHUTH HA Bee ee paKiuu H, B mep-
BYI0 0YepeRb, OPUHATH 33 PEAJbHHIN IPOLECC MCIC2HOBEHUE METAHO-
BHX YIJeBOJOPOJA0OB, LPHYEM B3TOT NPOLECC HEPa3pHBHO CBA3aH

157



¢ moABJIeHHeM M CMOJHCTHX BeltectB. Ilocaesipue, TakuM oGpasom,
npuobperaloT BTOpuYHHE Xapakrep. Tak Kak B THmeanX Hedrax
Bcerja ropasmo Golblle reTeporeHHHX COSMHEHUI, YeM yTIeBoIopo-
[0B, TO NIPUIMHY UX NOABIEHUA TOMKE HPUXONUTCA CBABEIBATH C OKH-
CJIEeHneM, XOoTA MeXaHHu3M ux OGPHBOBHHI&H n npegHoJgaraeMnle MCTOY-
HHAKH COBEpPIIeHHO HEU3BEeCTHHI.

K ToMy jKke menn3s mpepmonarath, YTO MeTAaHOBLIE YTIIEBOAOPOMH
nCYe3a0T BO paKIuUAX TAMKeIbX HedTedl B CUIAY IHCTO QUIUTECKUX
LPOLECCOR BPOJie NCIIapeHHA, NPpHIeM OCTAIOTCA APYTHE YIIeBOX0POIHI,
KHIIAM{Me TIpU TeX ke TeMmepaTtypaX. fIcHo, 910 B 3TOM ciiyTae pedusb MO-
JKET UITH UM 0 XMMHUIeCKOM NCIe3HOBEHUH METAHOBLIX YIJIeBOJIOPOJIOB,
MM O TOM, 9T0 UX BooOme ObI0 Majao B 3THX QpaKmuHAX ¢ CaMoro
Hadana oOpasoBanns Heftu. Hpome Toro, HEeBO3MOMHO NONYCTHTH
[IPOHMKHOBEHHe aTMOocPepHOTo Bo3AyXa B HeTAHOH TOPHA30HT, B KOTO-
pOM HaXofWTCHA Tra3 oy OoibmuM pmaBieHueM. Ecam OB Bo3myx
OpPOHAKAI K HedTH o KaKUM-TO HEBEAOMHM KalajaM,TO IovYeMy,
CIlpamnBaeTcd, O 3THM e KaHajlaM HeTRHOM ras He yIlel B aTMO
chepy?

B OpoTHBOMONO¥HOCTE OKMCIMTENHHOH TumoTese o0pa3oBaBHmMs
CMOIHUCTHX BeliecTs OLIIa BRABUHYTA ADPYTad TUIOTe3a, KOTOpasA pac-
cMaTPHBaeT 4acThb MMEIOMIUXCA B HANNYMH CMOJHCTHX BellleCTB Kak
NepBHYHHE IpogyKT HedreobpaszoBauus.

CMonucTHe BellecTBa, COTAACHO ITOMY B3TIANY, €CTh, TaK CKa-
3aTh, eme Hejopaborannasa HedTh, MAW PACTBOPUMEIE OCTATKH HedTe-
MATePHMHCKOTO BellecTBa. MHOTHe HesICHEE BOOPOCH pEIAKTCA
B 00lleM niaHe ¢ MPHHATHAEM 3TON TOYKM 3PEHUS AOCTATOYHO IPOCTO.
[Ipucyrcrayroinue B HedTn TeTepOreHHEIE COSJHHEHMS, KACIOPOACO-
jlepriale apoMaTHYecKue YTIeBOAODOfiEl, TubpHjHLIE GOPMBI yrie-
BOJOPOROB ABJIJIOTCA NPOAYKTAMH PpAHHEEX CTaj(Uil IpeBpalieHusd
OPraHAYECKOTO BEMeCTRA, a BRICOKKUE yjelbHLEe Beca HePTAHLHX palk-
HEZI‘Z[, paBHBIM OGpElBOM 1 oOoTHYecKas AeATeJbHOCTL, CBUACTEIBCTBYIOT
0 HeUOJHOU 3aBCpHIEHHOCTH HPONECcCOB MpeBpalleHus OPTAaHUYECKOIo
BellecTBa. BhICOKOMOJEKY/IADHbE COGAMHEHUS CMOJMCTLIX BellecTs
B XOA@ NpONecCoB pasyKpyNHEHUA MoJleKyl o0pasyRT YIIeBo[opoj-
IBle BellleCTBA MUKIHYECKOH CTPYKTYpH, HepeXoffllye H3 BHCUIAX
¢paknuit B cpeiuHe W HW3MUe, BCIEACTBUE 4ero OeH3MHOBHE M Kepo-
CUHOBEIEe PaKIHH TAMKEJIHX HedTell MMEIOT BHICOKME y/edbHLIE Beca.
Takum o6pasom, oTa XapaxkrepucTEKa (paKUmMil HEIOCPE/CTBEHHO
CBA3aHA ¢ HOPUPOJOH CMOJMCTLIX BemecTB. lIpMHNUN HauMeHbIIEro
M3MEHEHUA MOJeKYJ He I03BOJSeT ,[yMaTh, 9YTO pasyKpyuHeHue
MOJIeKYJI CMOIUCTHIX RellecTB cpa3y jiaeT TOIbKO Y/[eJHHO JerKkue
OCKOJKHW, KOTopble MOTJIH Ow 06pa3oBaTh Gpakiuum ¢ TeMH HN3KHMH
YAeJbLHRIME BeCaM#, KOTOPLIe XapaKTepHL OO He(i)'reﬁ 3HaAYNTCIb-
HOr0 UpeBpaIleHus.

[IpoTuB rumoTesk ucmapeHWA JerkuX Qpakuuii HedTH, B pesyiib-
Tare 9ero obpasyeTca TAxeaast HedTh, TOBOPHUT TakiKe TO, ITO MOKHO
1000 paTh HeJIHl PAA Nap Hedrell pesko pasiamdHOTO YHeABHOIOo Beca,
HO AaiouX OfMHAKOBEIE BHIXOJK OJHOMMEHHHX dparmui. Uem Brime
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yIenbHEI Be¢ HCXONHHX HedTelt, Tev 60JbIIe U MIOTHOCTE O{HONMEH-
HHX (Qpaxmuii. 9T0 ABIeHHMe HIICTpApyeTcA NaHHEMHU Tabm. 59.

Tabauya 59

CpaBHeHHe YIeJBHBIX BeCOB OHOMMEHHMX (paxnmii
Hedireil paznaMYHOrG yAeabHOTO Beea

§ . | Baxox Ba nedts
Hednt Ya. nec Vi - q’PaZf"““ dpaknun
200—250 200—250°
0. Aprema . . . 0,9241 0,8396 6,9
Tyiimazer . . . . 0,8990 0,8164 7,0
Cyny-Tenme . . . . 0,9115 0,8510 9,4
Pamansi e 0,8598 0,8274 9,8
Jlok-Baran . . . 0,9261 0,8530 8,0
Nmumbseno . . . 0,8540 0,8282 8,0
Kapa-Uyxyp . . . 0,8510 0,8350 9,9
Hexpme . . . . . 0,786 0,7957 10,4
Bunarajga . . . . 0,9115 0,8530 8.2
Mupaaagsl . . . 0,8850 0,8308 8,2
Cypaxaust . . . . 0,8680 0.8371 11.2
JmaxcnmMalr . . . 0,8400 0,8162 11,5
Oxa | 0,9490 0,8990 12,6
Cypaxaunl i 08737 0,8407 131
WyGanu . l 09233 0,8580 _ 7,5
Ilop-Cy ' 0,8700 0,8322 7,2
Cypaxano . . . . 0,9100 0,8529 6,9
Hlop-Cy . . . .. 00,8700 0,8322 7,2

Huraxoe okxucieEue HedTd He E COCTOAHMM 0OTLACHUTL, MoUeMy
OJTHONMCHHEIE paKIHH TSKeIBX U JeIKuX HedTeil HMeRT COBEPIIEHHO
pasiugdbie ygeldbHEEC Beca, Beersa Oniiee BHICOKME B CIyvae TAMKEIRIX
negreli. Oxkucaenne, HapuMep, METAHOBHX YIJIEBOOPOLOB HUKOIAa
HE MOieT 1aTh MOJEKYJbl HONMHAQTEHOROTO M TeM OoJiee, rabpi-
HOI'0 XapaKTepa, BO BCAKOM ciayuae I0400lLe PEaKNMuu B OpraHnye-
CKOIl XUMWU HEU3BECTHEL.

Cumoresa ¢usuveckoro ucnapennsa Hedreil Takmke OeccmnbHa
00BACHIATL, NOYCMY TA:Neabie HepTH coiep:kaT Bcerga odYeHb Majo
MeTaHOBLIX YIueBojopofoB (Tabm. 60).

Hesosmoskno mpepcraBuTh ceGe, uToOn u3 HedTH HCNAPANRCH
TOJIBKO METAaHOBBEIE YIIEBOLOPOAR, TeM Oojiee, 9T0 Apyrue HedTu
TEX ke PafiOHOB COJAEPHLAT UX HOCTATOYHOE KoJudecTBo. T09HO TAK iKe
XapaKTepHo, 4T0 TAeNne HedTH He cofepskar napaguna, 9T0 ¢ TOIKU
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Tabauya 60
HeroToprte cpoifcTBa M rpymmomoii coctam Ta:kexmx Hedreit

I'pynnoBoit yrieBoopofHHIl
Brxop cocTaB, %
Hegrs, ¥Ya. sec | masyTa,
MCCTOHAXOM/ICHHO Bec. % | meTaHO- | HadTeHO-| apoMaTH-~
BHE BH® qecKne
Oxa, 7 ropusoar . . . . . 0,929 62 I 0 65 35
Hanymerkaa . . . . . . . . 0,955 66 0 70 30
Fyaex, Texac . . . . . . . 0,936 78 0 75 25
Kupmary . . . . .. .. .| 0948 70 1 74 25
Bmmarager . . . . . . .. 0,921 65 11 63 26
Makatr . . . . . . . . .. 0,905 75 10 78 7

3peHns CTOPOHHMKOB OKUCIUTEJBHO-UCIAPUTENHHON THIOTe3H CoBep-
IIeHHO HeoOBACHEMO, TeM G6ollee, 9TO HMCKYCCTBeHHOE OKHCISHNE
HedTAHKX OCTATKOB, KaK 9TO IOKA3aIM TIpPO3HEHCKNE XUMUKM, a
B HOCJe/Hee BPeMs U OUHTH 0 GaKTepUuasbHOMY OKUCICHHIO HepTH,
He yMeHbINaeT COoflepsKaHUA HapaguEa, TaK KaK KHCIOPOX pacxo-
AYeTCA upek[Ae BCero Ha OKHCIeHHe Haubollee BOCIPHUMIUBEIX
K HeMYy YTIIeBOoAO0pPONOB, a MapaduHOBLIE YIIeBOLOPOAH He OTHOCATCA
K Y4CIy TaKOBEIX. ¥YCTAaHOBJIEHO TaKiKe, 9TO OHOXMMHYECKOE OKHCIO-
HUe mapaduHa He JaeT CMOAMCTHX BellecTB, HakoHeI[, OKHCINTEIb-
HafA I'UnoTe3a He B COCTOAHNH 00BACHUTH TOro PaKTa, 9TO ecIu TANKe-
ane HepTH M TAIOT HEKOTOpPOe KOAMYeCTBO GeH3MHA, TO 3ToT OeHAWH
HCKIIOYATENbHO (OraT M30METAHOBEIMH YIIEBOZODOAAMH H HadTe-
Hamu. I'mnortesa caMompomsBoIbHOTO pacmaa CMOJMCTHX KOMIOHEH-
TOB HeQTH U TSHKeNWNX TrUGPWIHKIX YIIEBOTOPOJQB JECKO MOKeT
0OBACHUTDL 3TO ABJEHUE OTPHBOM PajMKAIOB M30CTPOEHHS W 0CBOGO-
JK[leHNeM TOTMMETUICHOBEIX fAjep B pe3yiblaTe TepMoAUHAMUYECKH
3aKOHOMEDHOI0 YNDOINEHMA CIHOKHBIX MOJEKYI.

Usygenne cmexTpoB moraomenns B mHGpPAKpacHod 06IacTH MoKa-
BHIBACT 3HAYUTENBHYI0 (IM30CTH MEKAY CHEKTPAMM BHICIIHX apoMa-
THIECKUX YrieBOZOPOLOB M CMOJ, He IOXBEPraBUIMXCA HI OKHCIEHHUIO,
HY TepMuiecKuM BosjelictBusm. HabmiogaloTcs MakcuMyMsI, oTBe-
satomue 6u-, Tpu- u Golee QUKINTIECKUM apOMATHYECKUM YIJIEBOLO-
pogam. C apyroil CTOpOHBI, MAKCUMYM, OTBeYaloU{dil KapOoHMIBHOM
rpyumne, IPaKTHIeCKH OTCYTCTBYeT B IIPUPOJHHX He@TAHEIX cMoJax
U apoMaTU9eCKUX YIJIEBOJOPOAaX, HO OH BIOJHE Pe3K0 OTMeYaeTcs
A OKUCIEHHRX HNPOAYKTOB, J0JII0e BpeMs MofBepraBIIUXcs geilcT-
Bulo Kuciopoaa Bosgyxa u ocsemernuio. C. P. Cepruenkxo Hamreu,
9T0 HeQTAHEE NPORYKTH, HE HOJBEPTaBIIMECH OKHUCIHMTEbLHEM
OpoLeccam, He MOKa3bBAIT MAaKCHMyMa, XapaKTePHOTO AJA TI'PYIIH
CG=0. Qyxc n HerecreilM TaksKe HauLim, IT0 pasindEse 00pasis ABHO
OKUCIIEHHOTO acdanbpTa, pasfelleHHEe PACTBOPHTENAMM Ha (paKIuH,
IoKa3aau pesKoe yCUleHNE MOMOCH, CO0TBeTCTByIOIeil rpynne C =0,
Bruno raksse mokasaHo, 9T0 BeAKHe TepMuUeCKHe BO3UEHCTBHA BHOCAT
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CyMeCTBeHHEIE U3MEPeHUA B COeKIDhl, TOBopAMUe 00 yBeJHYeHHOMH
nukan3anun. Crefyer moaToMy uMeTh B BUAY, YTO BEITeJNeHHe HedTA-
HHIX CMOJI He XOJOAHBIM IIyTeM He MOjieT faTh IPaBMIBHOTO UpecTa-
BJIeHUS O XUMAYECKOM XapaKTepe 5TmX BeNecTB.

Pasmudna B xapaKTepe mpupoHEX CMOJI X TOJYICHHEIX OKUCJIO-
HyeM HedTH Ha BO3[yXe JOCTATOYHO BeJUKH U JeTKo 0GHApyKUBAIOTCH
HEQPAKPACHHMI CHEKTPAMY, HECMOTPA Ha GOABINYI0 GAU30CTH XMMHA-
9eCKOro cocraBa, HEKOTOPHX QuaudecKux cBoiictB u t. 1. Iloatomy
HeJb3A TOBOPUTD 0 TOMAeCTBE IPUPOJHKX HePTAHLIX CMOJ U BEIAeIeH-
HHX M3 OPOAYKTOB aspanmuy HeTeOPOAYKTOB M TeM Gojiee HeJb3sA
TrOoBOPHUTE O TOM, 9T0 HePTAHEE CMOJK 00pa3oBanuCh U3 YIIEROXOPO-
J0B 'yTeM NX OKHCICHAA B YCJIOBHAX MOA3eMHOr0 HaXOKAeHAA HedTH
B 3anexax. [lpupopmnie HedTAHNE CMOJKI M CMOJH, OOAYIeHHEE
aspanueil yriaeBofopofios, IPefCTaBIART co60i pa3IAYHEe BelecTBa.

Haxonmern{, Henb3a He o0paTd1hb BHAMAaHHA, YTO NOOBEPXHOCTHOE
oKncJieHHe Hern He JlaeT 00BACHeHUA 00pa30BAHUI0 IOPPUPHHOBHX
BEINECTB, KOTOPHX H He OKAa3hBAeTCA B TAKWX OKHUCIGHHHX MPOXYK-
tax. C Apyroit CTOPOHH, HOCTOAHHE(OE COACPKaHAe NopPUPHEOB B IpH-
POAHNX HeTAHKHX CMOJAX ¢ TOUKM 2BPEHHA IOJ3eMHOI'0 OKHUCICHHSA
Mano0OBACHIMO, TaK KaK HEBO3MOKHO LpeRIoJaraTh, 9T0 CIIepBa
GeccmonpHaA HeQTh cofiepKajta y;Ke MOOPOUPHHOBHE BeMeCTBA
M BIOCHeACTBEA 00OraTHIach CMOJECTHIMY BEINECTBAMHE B Pe3yiIbTaTe
oxuciternn. HaaGopor, Bce roBOPHT B M0JIB3Y TOrO, YTO MOpP(MPHHE
reHeTH9eCKM CBA3AHEL ¢ MNePBHIHEIMM CMOJAMH.

Copepssamuecs B CHPHX HedTAX CMOTHCTEHC BEMECTBA MOTYT
uMeTs, B o0meM ciaydae, JBOMCTHeHHYI mpmHpofy. JacTh u3 HHX,
HeCOMHEHHO, ABJIAETCA OPOMEKYTOYHEIM NPOJAYKTOM HAa MyTH NpeBpa-
LIeHAA OPraHAYecKOro BemecTBa B HedTh.

Hpyras qacts mpeAcrasiser coGoil cMech mpoxyKTOB, 06pa3zoBaB-
IMUXCAH, ¢ ONHON CTOPOHH, I3 MePBUYHLIX CMOJ B pe3yIbTaTe OTHIOILIE-
HUA YIIeBOZOPONHHX HPOAYKTOB. B cymecrBylomux ycaoBuax omu
yie yTpaTuin HoTeHIMAIbHYI0 clI0COGHOCTD K TeHepali yraeBodopo-
/0B, HO NIpY MHTeHCHQUKANNMA BHENIHHUX YCIOBWH eIle B COCTOSHUU
AaTbh U3BECTHEIE KOJIMYI6CTBA LPOLYKTOB 0GOrallleHHEX BOJOPONOM.

C apyroit cTOPOHEI, B COCTAB BTOPUYHKIX CMOJ BXOXAT M TIPOAYKTH
00yrnepo;KuBaHuA CJIOKHHX T'HGPHAHLIX YIVIEBOHOpPOLOB, cofiepKa-
muX apoMarudeckue HUKJIE. TeHNeHOueldl pa3BUTHA 3TUX BediecTs
ABNAETCA [ajJbHElIlee YNIOTHEHHe WX [0 CTPYKTYDH rpagura
¢ mocrememnoii morepeit Bogopopa. Ilpm aTom atoMm Bogmopoma He
DepeXOAAT B MOJEKYIAPHOe COCTOAHWE, A DACXOAYKTCH BHYTDH
CUCTeMEl Ha TH[PHPOBAHHE NOJMMETHIEHOB [0 METAHOBHIX yIVIEBO-
JA0pOAOB.

11 A. @. Jo6pasckutt.



lraasa 1X
A30TUCTBIE COEANHEHNA
§ 37. Conepwanue B HeTAX

[Tomo6Ho mpouuM reTeporeHHLIM COeNMHEHHAM, a30THCTHE COCIH-
HeHUA B HedTM CBA3aHb [JIABHHM 00pa3oM cO CMOIMCTHIMH KOMMO-
HEHTaMH, N MO3TOMY CYINeCTBYeT ABHHH NMapayeln3M MeKAy coaep-
JKAHHEM a30Ta B He(TH n ee yAeldbHRIM BecoM, 3aBHCHAIINM B OoJblrei
CTelleHH OT KonmdecTBa cMon. B talmn. 61 mpuseneH HeKoTOpHIiT MarTe-

puMax OO 3TOMY BOIpOCY.
Tabauya 61

Copep:kaHne B HeTAX CMOAMCTEIX M A30THCYRIX coOe/HHEHMH

Axnns-

Vn. Bec R Aot

Hed y

s B 207 | 0T | e 5

%

CypaxaHR . . . . . . . . . o ... 0,8336 4 0,03
Baiigymac . . . . . . . . . . . ... .. 0,8710 7 0,05
Pamammr . . . . . . . . . . ... ... .. 0,8517 9 0,06
Banaxaum, mMacasman . . . . . . . . . . . . 0,8671 13,5 0,11
Kama . . . . .. ... . . ......... 0,8732 15 0,17
I'posnmii, Gecnapad¢muosBass . . . . . . . . . . 0,8620 24 0,20
Banaxaum, t/enasg . . . . . . . . . . . . . | 09190 26 0,23
O. Aprema . . . . . . . .. ... 0,9160 33 0,24
Kepres . . . . .. . . ... .. ... ... 0,9318 58 0,26

B cBasn ¢ 3T0off 3aBMCHMOCTBIO 0TMeUYaeTCA TaKiie HMajfeHue Cojep-
JRAaHMA a30Ta BMeCTe ¢ yBeJMIeHHeM Bo3pacTa HeTH MIM CTEHEHBIO
e¢ HpeBpallleHmA.

Cogep:xaHue a30Ta B He(TAHHX QpakUuAX pacTeT BMeCTe ¢ TeM-
mepatypoil KumeHus ¢pakmuil @ abcoyioTHO U oTHocHTeAbHO. (Oue-
BHJ{HO, A30THCTHE COelMHEHHMA HedTH cofiepKaTcA B KAKHX-TO
BRICOKOMOJIGKYJISIDHBIX COEUHEHHAX, JACTUIHO PA3PyMAIMAXCA UPH
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meperonke. K. II. JImxymun moxasan, 4ro copepskanue a30THCTHIX
coeuHeHHil OCHOBHOTO XapaKTepa BhIIIEé B NPOAYKTaX TeperoHKu
He(T, 9eM B caMoil HefTu o ee meperoHku. B mepBmuHoit gopme
a30TUCTHIe COEJMHEHMS MOTYT W He HMeTh OCHOBHOTO XapaKTepa H
opuoGpeTaioT ero TOAbKO TOTHA, KOIYia B pe3yTbTaTe paclmaja BEICOKO-
MOJIEKYJTAPHHX CoefjUHeHNil ocBoOoMmaoTca 0Oolee HpocToie GOPMH,
yiKe HMeoIiyme OCHOBHOH XapakTep.

A30THCTEe Coe[lHHEHHA Jy9YIle BCEro U3BIEKAOTCA B Buje -Coleil
npu o0pafioTke CMeChI0 U3 CepHON KHUCJIOTH U CIHpTa, IPH CONepIKa-
HuH B Kuciore 40% MoHormwjpata u mpu TemiepaType MOpAAKa 50°.
TaKaﬂ CpaBHUTEIBHO caabasa xKuciaoTa IpaKkTUYeCKH He B3aumMoJien—
CTBYeT ¢ APYTUMH KOMIOHEHTaMH HedTi.

§ 38. Tunst a30THCTHIX CoOEAUHEHUI

IIpupoma a3oTHCTHX coeAMHEHMH OCHOBHOTO XapakTepa Onlna
BHIACHeHA YiKe /laBHO. JTO, B OCHOEHOM, TOMOJIOTH TWpPUANHA, XIHO-
IMHA, TUAPONHPUMHA ¥ TUJPOXHHOIUHA. A30THCTHE OCHOBAHHA
HedTu Cc1OCOGHH 00pa30BHBATH XIOPOILUIATUHATH, AHAJIH3 KOTOPHX
Ha IWJIATUHY, YTIepoj, BOJOPOJ M XJI0p MO3BOJAET OIpeflelieRHO T'OBO-
PMTb O OpHpOfEe A30THCTHX OCHOBAHRIL.

Ilorr ¢ corpyaHuKaMu DOBTOPUIM Npe)KHUE HCCAeAOBAHUA
@, Baugposckoro, K. dmraepa, C. Bamozenkoro, B. E. Tumenko,
I'. B. Xnonuna u ap. ¥ nonydunu o6paborkoil GOIBIOTo KOMEIECTRA
OKCTPAKTA CEPHUCTHIM AHIHAPHACM W CEePHOH KHCIOTOH oKomo 50
AUTPOB A30THUCTHX OCHOBAHWIl, KoTophe OLLIH TIIATeNbHO pacPpax-
OUOHUPOBAHE M MccaefoBaHbl. B pesynbrate aToii Goasmoit paGoTsi
OHLTO BEIZiEICHO H J{oKa3aHO Goaee 12 roMoaoroB XuHOMMHA ¥ 7 TOMO-
J0roB nupuaunaa. JlaA BceX B3THX TOMOJIOIOB HOXYYeHH THKPATEL
U M3YUeHE! QU3NIECKHe KOHCTAHTH. [OMOJIOrE NHPUAMHEA M XAHOJKHA
00pa3oBaHbl TMOYTH HMCKIIOUATEILHO METHIbHEMU NPON3BOHLIMA,
Bupenenr coeguuenns, zaxmovaonme xo TpeX MeTWIbHHX TPYI,
4 TaK/Ke TOMOJIOTH C 3THILHEIMH, IDONAIBGHEMA ¥ OyTHIBLHEIMA Pajin-
Kanamu. Murepecno, aro 3amemenue pajuKalaMu OLIBaeT B TOJMoMKe-
HHH 2, OYTH BO BeeX 6e3 MCKIIOYeH) s cIydJasx, 3aTeM B IOJIOMKeHHR
3, 4 u 8 (cm. Tabu. 62).

4 S 4
T 1)
v
[
N2 NP
N 8 N
IIupunuu Xunonun

B monoxenum 5,6 u 7 paguxanm pacmoyaraloTcA TOpasji0 peske.
Ho-Bumumomy, Beamunma pajnKaioB W IOJ0EHHe X KAK-TO CBf-
JaHK ¢ HMCXOAHOH CTPYKTYPOH- MOJEKYJH a30THCTOTO COEJ{HHEHHA.
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Tabauya 62

XuHOMMEGI A DHPHAMHLI, BhiTeleHHble H3 Hedreil Kaandopuuu

n Texaca
Temneparypa, °C

q | nnasae-

alfMCHOBAHHE S — nn::::lle HEG 1H-

’ Kpara

XUHOINHEL .
XHHOMIME . - o o e e e e o e e e e 2384 — 203.5
XHHANLANH 194 — —
O-METHIXMHOIMH  « + o o« o o =« o o o v o s 247,6 — 191
2,3-JIEMCTIIXHEOIAE . . . . . . « .« « - - 273 67 231
2,4-JITOMETUAXARONAR . . . o .« « « = - « -« = 274 — 194
2,8-JIAMETHIXAHOIUH . . . .« « « « -+ - - - 252,4 24 —_
2,3,8-TpUMETANXAHONNH e e e e e e e e 280 56 —_
2,4,8-TpUMETHAXAHOMAH . . . . . . - . « - - 280 — 193
2,3,8- I MMETHJAATIIIXHEOAAN . . . . . . . . - 284,6 36,5 220
2,2,4,8-TpAMeTRIASTAAXMHOIUH e e e e e 320 23 216
2,3,4,8-TpUMEeTHANPONMAXAHOINE . . . . . . 330 70 211,5
2,3,4,8-TpuMeTna-6/mop-6y TMAXHHONAL . . . . 310 — 150
IMupranan

O-MeTRANUPHAMHA . . « « « « - « « - « + + = 129 — 165,5
4-MeTAAMADHAAL . . . . . . .« « .« . o .o 145,3 — 167
2,6-TUMETHIOUPHARE . . . . . « « « - - « = 144 — 163
2,5-JIAMETAIOHDPHARE . . . . « . « o . . . . 157 — 169
2,4-JIUMCTHIOADAAAE . . « « « - « « « « « - 158 - 183
3,5-JIuMeTHIONUPHAAH . . . . . . - - - - . . 171,6 — 245
2,4,6-T pAMeTHINAPUAAUH e e e e 170,3 —_ 156

B ranudopuuiickoit ey, Bo ¢paruun 210-213°, pafiffenn 3-nuKI0-
HeHTAAMAPALNE H 4A-OUKIONeHTHJIIUpHAUH. [IpojdyKTs meperonxu
TOpPIOYMX CIAHIEeB TaryKe COlePaT XHMHOJUHOBHE M IHPVIHHOBEE
OCHOBAHUS, HCCOMHEHHO BTOPHIHOH mpmpons. EcTh ocHOBaEMH mpeji-
moaaraTh, 4To B HeTH HalfeH variKe CJIOMHWE UHpPUAVH, TO-BHAT-
MOMY, MMeKMAi cTpoeHne 2,3, 6-TpUMETANINMPU/UHA, 3aMEIIEHHOTO
B HOJQ/KeHNH 4 IEKJIOMEHTHJIOM HJIM LHKJIOTEKCHIOM. JTOMY COe/iH-
HeHHUIO palee NpPHIHCHBaTach Oojee cioskHam GopMmyna MHPHH[A-
3MHOBOTO NPOMW3BOMHOLO, 9TO He IOATBEPANIOCH IIO3AHOHIIAME HCCIe-
NOBAHHAMH.

B Bompoce o0 IIpOUCXOX{IeHHH Aa30THUCTHIX COGAMHEHHI uMeeT
GoilbIHoe 3HAYeHHe Hajudue B HeTAX U ee IPHPORHKX IPOU3BOLHEIX
coefuleHUI TANA reMuHEa # Xiopopmina (moppupurs). Onm Guim
obmapysennt TpeiiGcoM mo XapakTepPHEIM CIEKTpaM HOIIOMIeHHA
COMPTOBHX DHTAKEK N3 HedTeil. PacTBopH HOPPUPUEA MOKA3LIBAKT
geTwpe fCHEE IIOJOCH IOIIOMEHMA B BHAMMOH JacTH CHOEKTpPa H
0By — B yabTpadmoneroBoii. Ilopdmpunsr 06pasyioT KOMIIEKCHEe
COeMHEHMA ¢ MeTajuiaMu, YTO BH3MABaeT HOABJAeHUEe HOBHX I0JIOC
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norjomenud. Tpei6c wuCcaefoBAT MHOTO PpAa3NMYHHX HedTei,
9 acdanpToB, 4 o30KepuTa, 17 cladmeB W HECKONbKO Yriaell pasHEX
KaaccoB. Temepp 9mcao HOAOOHHY HCCHeJ0OBAHUE elle YBEAMIUIOCH,
Bo Bcex caydanx, KpoMe 030KepHTOB M MeTAHOBEIX Hedreil, yiamaochk
moKasarh mpucyTcTBme nopdmpuEoB. MHorma uX KoamdecTBO A0CTA-
TOYHO BeJHMKQO, H YAAlI0ch, HAIPUMEp, II0KAa3aTh, YT0 B TPHHM/AACKOM
sedTu copepsurca 0.04% nopdupnua. B ofEOM n3 craENeB HaiieHO
name 0,4%. .

Ioppupunasl TPOMCXOAAT WIM M3 KpAacAllero BeLIeCTBA KPOBH
(reMoXpoMoOTeH) IIyTeM mOTepH BXCAAIIET0 B €r0 COCTAaB jKeje3a Win
U3 XJopodniia Imocie moTepn Marsusa. B Herax comepmarca mopdn-
PUHE B BHfe COeJMHEHWI C KeJe30M WM BaHaJueM.

Bo Bcex mcciesoBaEHEX o0pa3sifax Onuiy HaljleHEl IIPefiCTaBATENN
nopdupnroB ¢ ¢opMymsamu:

1. Mesoxcopuanapurpostnonopdupun CaaHgoN .

2. Nesoxcopunaapurpun CyH,aN,COOH.

3. Mesoatnonopdupur CaHagN,.

4. Mesomoppupun CgH 46Ny,

H,C—CH,  H,C—

AN O N

.~ NH . NH Ny
CH CH
N N N //

N .
AN N BN

Hﬁcj__‘CHz H5CJ—’CH3

ATuonoppupuH

[Moppupunn 1 u 2 oTHoCHTCA K OpPOAYKTaM DPacTHTeIBRHOTO IpPQ-
MCX0sIeHNs, 3 1 4 — mmBoTHOTO. Yallle Beero BCTpedaeTcA HOPPUPHH
1, npnYeM He TOJBKO B HeTAX, HO M B YIJIAX, 0C0GEHHO KeHHEJbCKUX
anu canpoleauToBux. Hucinre mopdupuHEL He BHEP:KUBAIOT Harpe-
Banus Beime 300° ¥ DpeBpamaloTCH B HeNTPAJIBHEE MPOAYKTH, OTKYAa
BHEOJMTCA 3aKJIKYeHUe, YT0 HedTH HAKOrAa He HarpeBaluch B Tede-
nue csoeit meropun Bume 300°. JeroHcKnMiT cilaHel cofepsRAT KACITLIA
nopdrpul U, CTef0BaTeNBHO, TAKAE HUKOINA He MCILITHBAN JIeACTBUA
BHCOKUX TeMmepaTyp. OZHMM M3 IPOAYKTOB pa3pylleHnsA HopdupuHa
ABaAeTcH mumppoa, n KysHemora ofHapy:kmia 9T0 coeiMHeHRe IYTEM
CHEKTPOCKONUIECKOT0 M3YUeHWHA HEKOTOPLIX Hedrell (Omo HaiijgeHo
coefHEHAEC ¢ MPOCTHIM IMPPOJLHEM KOJLIOM),

Becs Bompoc o mopdupuHax uMeeT Goabiioe 3HadeHme mpm obcy-
AleHMM TpobneMul Ipoucxosnenua Heptu. CoBeplleHHO OYeBHIHO,
9T0 TAKNE CJOXKHEE COeJUHEeHUA He Moram o0pas3oBaThCA B pe3ylb-
TaTe MHOHEPATBHOI'O CHHTe3a, HOCITOMY DNOPQUPHHE [JOKA3HBAIT
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OpraHuTecKoe NpPOUCXOH{IcHHEe He(TH, XOTA M He TOBOPAT HHUYOro
B [0Jb3y FKHBOTHOTO WJIH PAaCTATeNLHOTO NpoMeXoxgennA. Brcka-
ALIBATUCH, OfHAKO, ¥ IPyrue B3[IAALI, 4 HMEHHO — IIpejnojiaraercs,
4T0 NOpPUPUHBL MOIJY OBITH M3BJIEUCHK U3 0CAJOIHBIX TMOPOJ HedThio
MUAHEPAJDbHOTO IIPOUCXOA{ICHNA B mpouecce ee Murpanuun. Hpe;mona—
TajJdoch Taxe, 4TO HOp(i)I/IpHHI)I MOI'JIH HpOHCXOJ.U(ITB U3 MHKpoopra-
HU3MOB, KUBYIIAX B HedTAHHX BoZaX, CONPOBOKAAINMX HedTh W
OTHAOIKX ¢Boi nopdupus HedTH nocle IubeJH OPTAaHU3MOB. It
BONpOCH MOfipo6HEe paccMaTpuUBAIOTCA B TiaBe 0 IIPOUCXOMKAEHUU
Hedru.

B auteparype mer yka3aHmii, Io KpaiiHell Mope J[OCTOBEPHLIX,
0 TpUCYTCTBHM B Hed)TH aB0THCTLX COeXHHEHHH APYTHX QYRKOUI.
3ato He pa3 B HeQTAHHEX BOJAX OIpeAeTaAicA, WHOrja B GoabmAX
KoJuyecTBaX, aMMMaK B BHAe YIIeaMMOHMAHOM coidum. AMMHaxr
B Buje coleil HaXOOWICA HEOJHOKpaTHO B acdanbrax M 3aKupoBaH-
HEIX MOPOAAaX, HalijeH OmJI U CyabaT aMMOHWA.

§ 39. Ilpoucxo:aeHue a30THCTHIX COEUHEHU

CoBepIleHHO 0UYeBHIHO, UTO A30THCTHIC COeAUHEHHMA NMEIOT OHOreH-
Hoe mpoucxoxieune. BecbMa BepoATHO, 9TO MOPPUPUEOBEE IpyI-
IIMPOBKH CO3JaBAJMCH €Ile ;KUBLIMU OPraHM3MaMy ¥ [epeluin B HeQTD
B KadecTBe yHacheqoBaHHOTO npopykra. C mpyroit cTopoHBI, HCTOU-
HUKOM a30THCTHX COeJunHeRWi Morum OWTh OeMKOBRE HeIeCTBa,
motoMy uTo Genku copep:at yio 15—19% asora. Tax war Oenxu
XapaKTepHH IJIaBHBIM 00pa3oM [AJifA 'KUBOTHHIX OPraHW3MOB, UMEHHO
aTH IOCJHeJHUE PACCMATPUBANMCHL KAK WCXOLHLIA MaTepuan HeTH.
B pesyasrate pacumaza Geaxos oGpa3yoTes pasauyHble AMHHOKACIOTLL
€ OflHOH maIu ABYMA KapOOKCHUJIBHEIMY TPYNUIIAMH, €CIH paciafi 0elKos
IpOMCXO/AUI B aHA3poOHuX yenonusx. B crydae aspofuoro pasmosce-
HuA OelIKOB a30T BHJICAHETCH B Buie aMMmaka. Auaspo0Hoe pasio-
eHre GelKOB JlaeT KPoMe AMUHOKHCIOT HEKOTOphle LUKImdecKue
COCAMIERNA, COAep:;KallMe OUPOIJIOHOBLIE NJIM IMPPOJHI{OHOBLIE
nueasl, Eenm mexogusiii MaTepman HedTH cofep:Kal IIoauMCaXapuis,
BO3MOKHA PeakiusA MX aJbJerdHOA I'PYNNH ¢ aMHHOTPYIHION amu-
nHoxucaor. [lpu aToM ofpasyroTcs TeMHLIE TPOXYKTH KOHAEHCAIWM.
910l peakuM OpuUmUCEBaerca OolbplIaf polib TpH o6pa3oBaHUH
yrieil u3 CMENIAaHHOTO IIeJIII0JIO3HO-TUTHUHOBOTO MaTepmana. Ilpo-
JIYKTH KOHACHCALMN aMHHOKHUCIOT ¢ LEJIIGA03HAM MAaTePUAIOM, TaK
HA3LIBAaGMbIe MeJAHOMIUHEL, BO3MOIKHO, MOINIM ORI [aTh HUKINIGCKHC
a30TUCTHE COeJJUHEHHUHA, II0 CBOEMY CTPOCHHUI0 [[OCTATOYHO JAJCKHO
oT ucxXofeHX ¢opMm. OfHAKO BCe HTH NPEANONOKeHUud TPefylT ele
OpAMBX [OKa3aTeJbCTE,

Bce nemro sarpynusercd tem, 970 Mal, COGCTBEHHO rOBOPS, He 3BHaeM
THIA OepBUYHEIX a30TUCTHIX COeAMHEHMH B ChIpOH HedTH, 3aKII09alo-
MUXCA B ee HeJeTydeM OCTaTKe, a IOTOMY He MOKeM IIpoCIefuTh
OYTh M3MeHeHMSA NX B CPABHHUTEJNLHO IPOCTHE (OPME MHPHAMHOBHIX
M XUHOJMHOBHX OCHoBaHUiI. B 8TOM miaHe 9pe3BnYailHO HHTEpeCeH
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ounnr Ilapkepa M Apyrux mucciefoBaTeleil, MoJBepraBIIAX HKMBIXH
XJIOIIKOBOTO CeMEeHH, CO/Jep:Kallne MHOI0 0eJIKOB, YIVIEBOOB U KN POB,
meperoHKe ¢ MHUHepPAJbLHHIM MAaciaoM, He cofiepskamuM asora. Ilomy-
YeHHIIe IIPpH HOeperoHke A30THCTLIeé OCHOBAHHUA OKAa3alHACh TaKoil ’Ke
CIOKHOI CMEChK, HaK H He(bTHHLIB a30THCTHIE COEINHCHUSA. Hnsmume
¢paKguu OPOAYKTOB IEPeroHKH COAep’xaju OHPUAUH M €ro roMo-
JOIr'n, XHHOJNH U MU30XNHOJHNH, T. €. IPOAYKTH, AaHAJOTrudIHbie
BEIJle.IeHHEIM U3 HedTell. ABTOpHI, BIIPOYeM, He CUNTAIOT BO3MOKHEIM
OONYCKaTh KakMe OH TO HU OLLIO BRICOKOTeMIEpaTypPHEIE peaKIuu
B HCTOPHU HedTH I CKIOHHBL CYUTaTh OoJee BepoATHHM GaKTepHailh-
Hoe pa3fioKeHUe OeNKOBHIX BeIlecTB.



Taaga N
CEPHUCTBIE COEJNHEHNA

§ 40. O6mee copepskanne cepol B HEPTH

BoavmuecTeo paHee useectamX Hedreit B CCCP oTnuwanoch
He3HATHTEeJBHRM cofiep/KaEuHeM ceph. HaBKasckue medTH, Kak mpa-
B4zI0, cofepsar, He Gomee 0,1—0,2% ceprr, n 310 He ABIAALOCH Hpe-
UATCTBUEM [Js MONYy4eHHA BHICOKOKAYECTBEHHRIX He(TAHHIX NPOXYK-
“TOB. 3aTeM, IOCIe OTKPHITAA 3aBOJHKCKUX He(Tell, MONOKEHNE Pe3KOo
H3MEHHUIOCh, TaK KaK HOYTH Bce HedTH 9Toro ob6mmpHOro paiioHa,
Xapouero B HacTosmee BpeMA OGoaee 70% Bceil cowsHOl HedTH,
comepar 0 3% cephl, 9To BHI3Bal0 He0OXOAUMOCTh B CIEIHAJIBHOM
nepepaborke. IlomaTHO mnosTOMy TO BHAMamme, KaKoe YHeaseTcs
B Hacrosimee BpeMa mpoGreMe oGeccepuBaHus He§TeIpOAYKTOR, 4TO,
B CBOK OYepefb, NPHBIEKJIO BEHMAHNE HCCIEA0BATEJbCKAX OpTaHU-
3alMidl K M3YTeHMIO UPUPOMH CEPHUCTHX COefHHCHHH HedTH.

Jda HeGonBMEMM WCKINOYEHHSME MOMKHO OTMETHTH IPEXAe BCEro
TO, 9T0 CePHUCTHI XapaKTep Redreil ABIASTCA TUNHIHKM JAA oGmup-
HEX pernoHoB. TakoBu, mampuMmep, ofmmpHas o6aacts Broporo
Baxy, Cpepmeit Asum, paiionn oro-sanaamoit Asuu (Mpam, Upak,
Kyseiir, Caynosckas Apasus u ap.). C apyroit cTopoHs, HedTAHE
paifoun cesepo-BocToka CIIA paror medrh npakrTmdeckm GeccepHu~
cryo (IlercunsBamunsa, Muuuran, 3anaguasn Buprunun). B zaumagmom
Honymapuu CepHHCTHE HeQTH pacIpocTpaHeHHW Ha moGepe:xsn Mek-
CUMKAHCKOro 3anuBa, B Hanudoprun, a tarxe B Mexcuxe. Hedranne
MECTOPO;K/IeHUA CEPHUCTEIX HedTeit HPHYPOUEHH K CAMBIM Pa3iMIHEIM
PeOJIOTHIECKHM CUCTeMAaM, Il HUKAKOI CBA3H MeKAY CofiepKaHueM cephi
1 Bo3pacToM HedTu He nMeeTcs. Hedtu 3aBomsxpa oTHOCATCA K mameo-
3010 W cofiepKaT MHOTO CePHI, B TO BpeMA KaK Oaleo3oickue He()TH
CHIA mourm Geccepructa. Bee ato rosoput o ToM, 910 He ciay4aiiHne
OpUIMHRL BRI3BBAJNH OCepPHeHHMe HedTH, a KaKne-To 00CTOSTeabCTBA,
XapaKTepHEe A OOMHPHEIX PeruoHOB, HAIpuMep, cHemupuIecKasn
reoJorudeckas 0GCTAHOBKA WM TOKAECTBEHHOCTh HCXOLHOTO MaTe-
puana HeTi, yKe 3aKII0YaBmero B cefe IPUIMHE ocepHeHUA Gyj(y-
mux HedTel.

HeopBokpaTHo BHCKa3mBagmCh B3MIAfH, YTO coflep:KaHue B
He)TH CepHl CBA3AHO ¢ HOKOTOPHIME 0COGEHHOCTAME ee cocraBa. Tax
Hampumep, YKa3HBAJoCh, 9TO CYWIECTBYeT HEKOTOPHIH HApaJiiei3M
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MEKIy coflep:HaHueM B He)TU CepH. H a30Ta, a TaKiKe CepH H CMOAM-
cTHX BemecTB. Tak Kak CMOJRCTHeE BeIleCTBA M FeTepOTeHHLe COefm-
HeHHA BooOmle XapaKTepHEI JIAH reoJIOr#IeCKH MOJOAHX Hedrei,
BEICKA3EIBAJIOCH IIPEAIOI0KeHUe 0 TOM, YT0 APeBHAe HeTH NAJIe0304,
yTpaTRBIIHe TeTepPOTeHHHE COeNMHEeHUsA, JOJJKHEL COAepKaThb Malo
ceprl. OgHAKO HEBO3MO;KHO COPOCHTEH CO cdeTa 0OIIUPHYIO TePPUTOPUIO
3aBo/KbA, IMe mogobGHEI Dponecc odeccepmBaHMA NOYEeMY-TO He
nOAyYua passuTus., Bo3aMomxHO moaToMy, UTO ocepHenHe HeTH HABIA-
eTCsA BTOPUYHBIM HIPOIECCOM M 4TO OCEePHEHHEe MOKeT NPOUI0UTH CO
BCAKOM HedThIO, AJIA 9eT0, HOHATHO, HeoOX0ANMO HAJMINEe CHellmalhb-
aex ParTopos. TaxuM o0pa3oM, OPHXGAHTCA AeJaTh BHOOD MEMIY
ABYMHA IIYTAMHKA BHEAPEHUA CEpPhI: nIepBMYHOE OCEepHEeHUe, ABJIAKOIIIEeCH
pe3yabTaToM CHeuu(uKM OPraHA3MOB, ¥ BTOPUYHOE — Pe3yJIbTAaTOM
Ho3Heilmero BEePeHUs CepLl B HepBOHAYANbHO GeCCepHUCTYIO HeTh.
B roM m B Apyrom ciaydYae CBH3b CEPHL CO CMOJIHMCTHIME H BooOIIe
BHICOKOMONEKYNADHHME CoefuHeHEMAMU HedTH Oojee HIM MeHee
HOHATHA, HOTOMY 9TO Cepa ABJAETCA NOCTATOYHO MOIIHEM areHTOM,
BEI3HIBAIOIIEM ABJAGHAA AeTHAPOTeHU3aLUN ¥ HoJuMepusanuu. YTo e
KacaeTcsl MEePBHYHOTO OCEPHEeHMS, TO MEL AMeeM XODOMHMH HpuMep
cyliecTBOBAaHHA IOPCKMX ClaHIEB, Bcerfa GoraTHX cepoii, BXo/AmeR
B €OCTAB He TOJILKO MUHEPAJALHEX IOPOJ, BKJIIYAIOMUX KEpPOTeH,
HO M B caM KeporeH, B BHJE¢ CepOOPTaHHYECKHUX coefuHeHmi. Mume-
paJbHEEe CEePHHUCTHE COSJJUHEHHA (OUPAT) MOKHO PACCMATPUBATE KaK
BTOPHYHE IPOAYKT, 3aMMCTBOBARBIINA Cepy M3 OpranuYecKoro Bellle-
CTBA KepoTeHa.

Copep:Kanue cepnl B COBOTCKHX HedTAX moKasamo B Tabu. 63.
3nechbe e NPUBOAATCA BEeJMYHHH COJOPHKAHMA AaKOH3HEIX CMOJ,
OpAMO OpPONOPNUOHANBHHE, KaK MuEl BHAENU BEINE, COJEPIKAHHI0
CMOJHUCTEHX BellecTB, OMNpeAeifeMHX OCaKIAeHHeM u ajcopOuueit,
M3 Tabmune BUAHO, YTO CMOJHCTOCTh M CEPHHCTOCTL HedTH IPAMO
cBA3aHK MeAy coboif, OTKyxa ciefyeT, 4To cepa AOJDPKHA 3aKJIO-
d9aThcA TAABHEM 00pa3oM B HeleTyIWX DOPOAYKTaX MEPETOHEH M
49T0 B HHX OHA HMMeeT NepPBUYHKH XapakTep.

Pacopepenerre cepr no ¢gparunaM HeTu H3y9anoch HeOLHOKPATHO,
U IO 3TOMY BOIPOCY HMMeeTCHA 3HAaYATEAbHEIH IHGpPOBOH MaTepmal
(ta6a. 64). B ofmen MoKHO CKasaTh, 4TO B OCTaTKe He(TH, KHIALIEM
Brme 350°, 3akmiouaerca Gosee 75 % Beeil cepr, mMelomeicsa B HedTn .
[Ipu arom, Bafio emme HMeTsh B BuAY, 9TO 9aCTh HePBUYHHX CEPHUCTHX
COe[IMHEHMIT pasjaraeTcsa IpHM HeperoHKe M MomafaeT B JHCTHJJIAT-
HEle paKknKu yike B BUAe BTOPMYHHIX NPOAYKTOR B KaYeCTBe Heela-
TeJbHOH TMPUMeCH U eABa JU OTPAKAOINUX COCTOAHUE CEPH B IepBuY-
HHX ee ¢dopMax.

TarknM o6pasoM, XuMusA CePHUCTHX COEMHEHHI JOMKHA MMETh
¢BouM 00BeKTOM BpicIIme Ppakiuu HedTH, MOJAydYeHHLE HeperoHKOi
B r1yGoKoM BaKyyMe ¢ IeJbl0 u3bekaTh paspyileHMA WX OPH AelCT-
BHM NOBHIICHHHX TeMIepaTyp.

B raGx. 65 mokasano comepskamne cepsl B HeTH [0 M IOCJe Hepe-
rouku. B ocHOBHOM W3MeHeHHA NpPE HeperoHKe BHPA3WIHCH B
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Tabauya 63

Conepmaune B HEKOTOPBIX ued)'mx cepnl H AKUH3HBIX CMOI

Axua-

Cepa Hnie

Hedts, MecTOHAXOKTeHHE Y. Bec g CMOJIHI,

¢ A 8 sec. % o6beMil.
%
Omuoe Uckmue . . . . . . . . . . . . . .. 0,786 0,05 2
BEIX . .o 0,828 0,07 6
Hoccop . . . . . . ... 0,862 0,11 4
CypaxaHsl . . . . . . . . . ... ... . 0,833 0,12 8
Kapa-Uyxyp . . . . . . . . . . .. .. .. 0,858 0,13 9
Bamaxasi . . . . . . . . . . . .. o 0,871 0,14 13
I'posnuit, mapadunmcrag . . . . . . . . . . 0.843 0,20 12
Kama . . . .. . . ... . ... .. .. .. 0,873 0,23 15
Hebur-Jlar . . . . . . . . ... ... ... 0,884 0,24 32
BamaxasBl . . . . . . . . .. .. ... 0,919 0,30 26
Cypaxamw II. K. . . . . . .. . ... ... 0,910 0,30 28
Keprea . . . . . . .. ... ... .... 0,922 0.32 51
BuHaTagBl . . . . . . . . e e e e 0,911 0,33 30
Boasecenckan . . . . . [P 0,921 0,33 36
Cyny-Tene . . . . . . . . . . . . . . ... 0,911 0,40 38
Maarobex . . . . . . . . .. ... ... 0,922 0,45 32
HpacHokaMck . . . . . . . . . . . . . . .. 0,857 0,58 28
& T 0,93 1,24 41
TyiiMasnr . . . . . . . . . ... 0,850 1,50 40
CHBpaHL . . . . . . . . . ... 0,863 2,07 41
Hmembait . . . . . . . . ... ... . ... 0,876 2,9 34
Xaymar . . ... ... 0,931 3,2 60
Kycaxnymoso . . . . . . . . . .. . .. .. 0,908 3,0 60
Ya-Kamm . . . . . ..o 0,966 5,10 * 60

Tabauya 64
Coaep:xkanue cepnl B He)TH M ee JHCTHJLAATAX
CogepkaHHe cepH, Bec. %
Hegtn

Hepre | bensun | JIurpomn| Kepocun| MasyT

Iposmmit . . . . . L. 0,32 0,04 0,03 0,06 0,07
Maaro6ex . . . . . . .. 0,45 — 0,06 0,10 0,60
Anmmeposckas . . . . . . 0,22 ‘ 0,004 0,006 0,032 0,27

yBenudeHUU CoJep>KaHUMA CEpPOBOMOpOAAa H B 3aMETHOM IaJeHHu Co-
Aep:aHuA JUCYJAbQUAOB. Yike Ipocras HepPeroHKa B 3HAYMTENbLHOI
CTCHeHH M3MEHAET XapaKTep HNePBHIHLIX CEPHUCTLIX COeJUHEHUH.
Bepositho, atn namenenmsa xacaiorca He ToaBKO o6pasoBaHusA JeTy-
TUX CePHMCTHIX COGAHHEHHI Bpojle CEPOBOAOPONA MIU MEPKALTAHOB,
HO 3HAUUTEJbHO BHEOM3MEHHAIOTCH U CePHUCTHI® COSIUHEHUA B OCTATKe
OT HEePEeroHKM, YTO MOKET M He CONPOBOMAATHCA BHIIEACHHEM CepPHI

B BuJle HH3KOMOJEKYIAPHHX COCNUHEHNIH.
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Tabauya 65

Cofep:raHHe CepHUCTBIX COe/lAHEHHH B He)TH Jlo W Woclde
neperoHkn, Bec. %

. o nepe- ITocne
BHIB CEpHACTHX COeJUHEHMH FOHKI neperoHKn

Cepomogopox . . . . ... ..o 0,023 0,17
CBOGOJHAH €CEPA . . . . v v o i e e e 0,06 0,06
MepraaraHHAg cepa . . . . . . . . .o i e ... 0,12 0,13
Auocyaedmper . . . . . . . L Lo oL 0,17 0,06
Cynsdrpgat .. 0,28 0,28
OcrarouHag cepa 2,15 1,77

§ 41. Tunm cepuucThIX coequnrennii B nedTH

B medTAX cepa MoskeT cojleprkaThCA KakK B cBOOOJIHOM BHNle, TaK U
B Bujle Pa3sNuUIHEIX COEJUIHEHHI, 13 KOTOPEIX MOKIIO OTMETHTD IPEKAe
BCEeTo CepOBOJOPOJ, MepKAUTaHHI, CYJIbOUAR, AHCYAbGUALI, THO(EHE!
u Truo(aHHL. '

Csofoguas cepa HeoJHOKpaTHO Obuia oO0HApyKeHa B CEIPHX
HeTAX 1o o6pa3oBaHmMI0 9epHON MoAupHUKAIMY KUHOBADH IPH BCTpA-
XxuBaEuM co pTyThio. HeKoTophe HedTH cofeprKaT KOCTATOYHO (0JIb-
He KOJHMYecTBA CEepoBOJ0Pofa, KOTOPHIA IpM B3amMofedCTBHH C
KHCJIOpOAOM BO3AyXa, IpeBpallaeTcsi B 3JeMEHTapHYI0 cepy, 4TO,
BO3MO;KHO, ABIACTCA UPUYMHOW BOSHUKHOBEHHS CEPHHX MeCTOpO-
mpeunit. Haamaue cepwr B AUCTHIANATAX He@TH MOKHO OOGBACHATH
MMEHHO dToll peaKiuell, TaK KaK meperpeTslii BOZAHOM map BCerna
COiepsKUT CBOOOIHLIH KUCIopoy (U2 BO3LYyXa, pACTBOPEHHOTO B BOXE,
npespamaeMoii B map). CnoGopgHad cepa TpH TPOROKATEIBHOM
B3aMMOJENCTBUM C YTriaeBojopodaMu, NpM HarpeBanuum oOpasyer
CEpOBOLOPON. -

CepoBofopof Mo:KeT UMeTh B He(TH BTOPHUYHOE NPOUCXOKAEHME,
H0-BUAMMOMY, U3 MePKANTAHOB, HEKOTOPHE U3 KOTOPLIX pa3pyImalnTcsa
yike upm neperouke. Ilo HekoTopuM HaliOfeHUAM CepHHUCTAA HedTh,
ocHo00iIeH A 0T CePOBOLOPO/ia PO YyBaHMeM Bo3IyXa uin o6paboT-
'KOI 1NeN09HEIMYM DPACTBODAMH, IPU HAarpeBaHMU CHoBa o0pasyerT cepo-
Bonopox. Hauamno ero oGpasoBanns He TpeGyeT BRICOKHX TeMIIepaTyp.

HexotoprMu aBTOpaMm Ha6JII0MANOCh HAYANO BHEJICHHSA CEPO-
Bofloposia y:ke mpu 95°, Apyrue aBTOPH YKA3HBAKT TeMIEPaTypPH
B 180°. OpHaxo, UpM TAKUX CPABHHTENLHO BEHICOKHX TeMIlepaTypax
BO3MOXHA peaKnud Me:KAy YIriaeBofopogaMu u cBoGOTHOU cepoH,
OpoTeKalmomiaa CJ0KHO W CBA3agHAfA ¢ 00pa3oBaHHEM pAa3JIAIHHIX,
6nmsie He MCCIENOBAHHEX LPORYKTOB, 3akayanmux go 40% cepsr,
a Tarike GOJNBIIMX KOJUIECTB CEPOBONOPOZA.

UccneqoBanns nokasniBaloT, 9TO0 cepa, BBeJ{eHHAsA B HedTh,
yate npu 150° GeicTpo ucdesaer Kal TakoBasd, 00pasys cepoBoXO-
POl W CHOKHEE CEpPHACTH® coefmHeHMA (IPIMEPHO B paBHEIX
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xomudectBax). P. J[. OGoxenner moiaraer, 4T0 CePOBOJOPOA B 2TOM
cTydae He ABAAETCA NEPBHIHEIM IPOAYKTOM U ofpasyeTcA U3 cepHH-
CTHIX COeJMHEHMIl NepBMYIHOT0 XapakTepa, KOTOpHIe, paslarafch,
o6pasyioT cepoBOlOPOA.

MepKanTaHm ABJAKTCA aHajoraMy CIOApPTOB M uMenT 06Lﬂy10
dopmyny C,HnSH. Bogopox B rpynne — SH crocoGen 3amMemarbes
MeTaliaMH ¢ oOpasoBaEmeM coleoOpasHex Mepkantuos. Mepkan-
TMAR INEJOYHWX MeTAaJJ0B pas3jaraloTcd BofioM, MO3TOMY IOJHOE
yAalJeHye X IPOMBBKOM MEI0IbI0 He NOCTAraeTcH.

ITepBre 9ieHH pAfAa MePKANTAHOB HPEJCTABIAIT co0oif Jerko-
KAOAMAe KUMKOCTA C HEeNPHUATHRIM 3allaXoM. B HedTH MepKaNTAHHI
paCIpoCTpaHEHE 3HAUMTENBHO MEHBIIE CePH H CePOBOJOPOAA. Bos-
MOKHO, UYTO Ha BO3JyXe MePDKaNTAHH OKUCIANTCA B AucyABOUAL MO
YpParHCHUIO

R—SH R—S
+0 — | +H,0
R—SH R—S

IIpomcxosenne MepkanTaHoB He AcHO. G 0f{HOH CTOPOHH, OHE
MOram 06pa3oBaThCca U3 AUCYIbYU0B BOCCTAHOBIEHUEM, HO 9Ta peak-
muA MaJONOHATHA ¢ TOYKM 3PeHMs BO3MOMHEIX B HeJ[paX IPOIECCOB.
C npyroil CTOPOHE, MeDKANTAHE MOIIE 00pa3oBaTbCH LUPAMBIM Jei-
CTBHEM CepE Ha yIIeBOZOPOAH NPH UPOACIKATENbHOM KOHTAKTHPO-
Bapua. B »ToM ciyZae, cepa OTHAMAeT BOJAOPOJ OT YIAeBOZOPOAR,
o6pasys cepobofopoy u oxeduusl. O0a 3Tu BellecTBa MOTYT CO€fH-
HATHCA ¢ 0GpasoBamueM Mepranrana ([skomc w Peiin)., Taxum oGpa-
30M, 3TA peakOuA IO CBOMM KOHEYHEIM pe3yjbTaTaM aHaJIOrmYHA
OKHCJIEHHI0 YIIeBOJOPOLOB B COUPTH IPH HA3SKOM KOHIEHTpanuy
RHCJIOpoOfia B BO3AyXe.

Bo3MOKHEIME B YCHOBHAX CYIIECTBOBAaHUA He(TAHEIX MeCTOpO-
JKIeHUH MOTYT OHTH IPONECCH OMEUICHHS CIOKHHX agupoB rapGo-
HOBLIX KHCJIOT CYJIbQUAPUIBHKMM COJIAMH:

R’—COOR-+KSH -+ R'—COOK +R—SH.

JTOT mpollecc MOT TPOXORHTH elle B cefuMeHTalmoHHOM Gacceitue,
oforamana cepoit oTaaramomeecs opranmdeckoe BemecTBo. OUdeBupHO,
910 mous — SH uMeloTca B 1puA0HHOM BOAHOM CjI0o€ HIH B OCafiKe,
a IPYNNOE CIOKHOTO 5dUpa — B OCAKJANWIIENHCHA OprafuKe.

B panpmeiimeM HecTolikue MepKANTAHK MOTYT JaTb CyJabdusr,
KaK DOKa3aHO BHIIE, a BTH MOCJefHHe, B3aMMOReHcTBYA ¢ U3GHITKOM
cyIb)TUIPUWILENX WOHOB, JAKOT CHOBA MEePKalTAaHH:

R—S R—SH
| +2(—SH) - -+28"
R—S R—SH
['pynnumposka S’ ofyciaBimBaeT obpasoBaune NAPATA B JOHHBEIX
ocajlkax B IpoleccaX AMareHe3a OCajKa.
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Komedro, Bce 3T0 ToJbKO BO3MOIKHAA CXeMa, JOCTOMHCTBOM KOTO-

poit ABnAeTcA oGbACHEHNE IPONECCOB BHEJIPOHNA CePH B 0pranmieckoe
BemecTBO W 06pasoBaAMA nupuTa Oes NpoTHBOpeddit ¢ OCHOBHEIMH
BaKOHAMH OPraHAYECKNX peaKiui.
B medTn, mo-BuAEMOMY, HeT MEPKAalUTAHOB, KUMAMAX BRIMIE 200°,

M TO 3TH IpefCTaBHTeNu ObLIM HANZeHH TOJBKO B NPOAyKTax mepe-
rOHKY HedTH ILIA [PH €e KPeKHHTe, KOrAa CTAHOBHTCA BO3MOKHEIM
pacmemIende JucyIbQUI0B HA Cepy M MOHOCYIbOHU/ WIN Ha MepKam-
TaH, oleduB H cepy:

R—CH,—S B—CHz\

| — /S+S
R—CH,—S R—CHy”
R—CH,—CH,—S R—CH,—CH,—SH

| -
R—Cil,—CH,—S R—CH=CH,

CpaBHATENBHO XOPOIIO HCCJIE0BAHH MepPKAUTAHE, IPUCYTCTBYIO-
e B GeH3mHAX CepHMCTHX Hegreil. B aroil ¢parmum, BLjleTeHHOH
u3 pasHEX HedrTeil, HalileHE ClefyloNipe AlUKIAYeCKEe U MUKIMIe-
cKnMe MepxamTamm (Tabm. 66).

Tabauya 66
R MepkanTaHsl, BoiAedeHHse u3 HedTeid

HaumeHnosanue Tgxl'é‘fgf’ygé
METHAMEPKANTAH . .« . « & « = & o+ = = = « o = = s o« o s 5,96
DTEAMEPKATITAH . . « « o « « « « &+ « = &+« o o« o o - 35,0
#-TIPOMMIMEPRAITAH . . - = « « « « = + = + « « = « & o« « « 67,5
M30TpONEAMEPKALITAIE . « = & « « o« ¢ &« o o o 0 0 o o - 52,56
H-BYTAIMEPRANTAH . . « & « « . o o« o o e o e o o o 98,4
M306yTHAMEPRATTAH . . .« . « « « + v = = « « o e o e .. 88,72
emop-BYTAAMEPKANTAH . « « . = « « & « + v« o 0 o o o s 85,15
mpem-BYTAAMEPRANTAH . . . . « o o o o & v o 0 v 0 o 0 o 64,22
H-AMBIMEDKANTALL . . . . « « « « « o o o o o v e o v oo o 113,9
emop-AMANMEPRAITAH . . « « « « « o = = & & o & & o 0 a0 112,9
mpem-AMAIMEDPKALITOH . . . « = « = « « « = « « « « « « « . 99,0
#-PORCHIMEDKAOTAH . . . « ¢ « « o ¢ v« = &+ oo . 138,9
LURIOTEKCHIMEPKAITAH . . . « « « « « - - « = « + « « < =« 158,8

Troaduph, HIu MOHOCYJIbQUAE, MPEACTABIAKNT cO00H JKUIKOCTH,
He UMeoIHe HENPUATHOrO 3amaxa, COBepPIEHHO HeHWTpaJbHEE,
Ho cnocoOHbe 00pa3zoBaTh KOMIUIEKCHHIE COIMHEHUA ¢ HEKOTODLIMHE
conamu Merawnos (HgCl,, comn xagmus m np.).

Tuoadupu cojiepskaTcd He TOJBKO B INPOAYKTaX IEperoHKH,
Ho B B cupoil Hedpru. [lo mpexnosxemmio MeGepu, HedgTp Mium ee
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¢paruun obpaGaThBatoTcs cepHOMl XKucaoroir (93-mpomenRTHOH u
BHIIIE), HOCTe 9ero HeHTpatu3anueil KUCIOTH U3BECTLI0 M IIePErOHKOM
¢ BOJAHBIM IIapOM MOMHO NOJVYIHUTH CMeCh MOHOCyJII:(I)H}[OB B BUOeO
Maciaa, pasjeaseMoro xajee NeperoHKoid Ha (Qpakiud.

B pasaumubnx HepTAX HalfieHsl cilexylomue CyJabQuAH, IIoKasaH-
Hele B Tabua. 67.

Tabauya 67
Cyandnasl m Trodansl, BrieaeHHbIe N3 HehTH
HaumeHoBanne iiﬁgﬁgﬁy Eé
Oumeruncyasdum . . . . o . . . . L. 37,31
Mermaaruacyasduy . . . o .. L. L L L oL oL L 66,65
Huatmmcyasdng . . . . . . . L L. e e e 92,10
Meruausonponmacyasduf . . . . . oL .. L. ... 84,81
Mernauponuacynedog . . . . ... ... oL . oL 95,52
Jumzonponuiacynbus . . . . .. L L L L ... L. 120,02
arna-mpem-Gytnacyasdug . . . . . e e 120,41
MetnaGyTuaCYaAbQHT . . . . . . . . . e e 123,2
[IporHan30IpOMMICY bR . . . . . . . « . « « . . . 132,05
drux-emop-Gyruancynbdug . . . . . . . ... Ce 133,65
Hduoponnxcynedmn . . . . . . . .. e e e 142,83
Jruadytuacyasdug . . . . . . R 144,24
Tnopar . . . . . . e e e e e e e e 121,12
2-MetmaTHOPAH . . . . . . . ..o 133,23
3-MeTnatuodan . . . . . Ce e e e 138,67
Ilewramernaercyasdoy . . . . . . . . . . . . .. .. 141,75
2,5-Jumermartaodan . . . . . . . . .. e e e 142
2-MernwrmentaMetunencyasdagy . . . . . . . . . . . 153,04
3-Mernnnenramerunencyasdug . . . . . . . . . . C 158,04
4-MerunmenTamMeTHineHcyabduy . . . . . . Coe e 158,64
3-Byrwarnodan . . . . . . . e e e e 210

Monoampsr, Ho-BuguMoMy, [10CTATOYHO NPOUHEE B TePMHYECKOM
OTHOWeHUH BemecTsa. BoaMosnHo, MoHOCYIBGUAN ABAAITCA NPOAYK-
TOM, 00pasyloiuMcsi U3 APYTUX CEePHUCTHX COAUHEHMH C OTKPHITOM
nenepio. Jlutmoadups, uiam AUCYIBQUAL, NOCTPOEHE HO THIY
R —S — S —R u mpepcraBusmor cofoil TakiKe HeHTpalbHEE Be-
LIeCTBA ¢ BHICOKHMH TeMOepaTypamu EKunenus. Hucynnduan aerxo.
BOCCTAHABJIMBAIOTCA /10 MePKaNOTAHOB, Ha YeM OCHOBaH cmocol ux
onpejenenua B HedTu. IIpomcxosspmenue pucynndumoB, mo-BUH-
MOMY, CBS3aHO C OKHCIeHHWeM MepKamranoB. [lpyrod unytn oGpa-
30BaR¥A — Yepe3 MepPKaOTHAH o' IHOJUCYIsPUIH IIETOYHKIX Me-
TaJJI0B:

R—CH,—SK R—CH,—S$
+K,S, - | --2K,S
R—CH,—SK + R—CH,—$
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Jucynsdunsr HOYCTORINBH B TepMATECKOM OTHOINGHUH U I peBpa-
MAITCs OpH AeiCTBNU BHICOKMX TeMIepaTyp B MepKaNTaHH, Cepy H
oJeuHEL.

Tuopasamu HA3EIBAIOTCA IHKIUTECKUE MOHOCYJIBL(UAK, MMeIoIue
CTPOCHHE INIaBHBHIM 00pa3oM HATH- ¥ IMeCTUWIeHHHX LUKIOB ¢ cepod,

BXOAAME A B IUKI:
)
AN

S

Tuodann npencTaBifgor cofoil KUTKOCTH ¢ HENPUATHEIM 3a11aX0M,
OHK J0OBOJBHO YCTOIYHBH NIpH IeperoHKe ¥ He 06IafaloT KOPPOAH-
pYyoOIIuV e ACTBHEM Ha MeTaJibl. TuodaHs BIEepPBEE OTKPHITH OBLIH
MetGeps n Kaitmem B 1905 r. B kaHajgckoil HeTH IpH palioKeHHA
BOJIOfl KHCJOro TyApOHAa, B KOTOPOM TuopaHK HaXOAWJIHCH B pac-
teope. Husmue npejcrasurenn, mofo0HO aNUKINIECKUM CYIbpuLaM,
KaloT KOMIJIEKCHHE COeJUHEHUA C COMAMH TAKeIHX MeramwaoB. Tuo-
dansl, Bugenenare MeGepu, 001aqal0T HECKOIBKO OTINYHEIMU (3N~
YeCKHMHI CBOMCTBaMH II0 CPABHEHHK) ¢ CUHTETUYCCKUMM BellecTBAMH
H BepoATHO He SABAAKTCH HHANBHAYaJIbHHMH BeIleCTBaMH., 3arTeM
OmIu BHIeNeHH H3 pasHHX Hedreil Hu3mue THOdaHH, B CTPYKTYpe
KOTODHIX He MosKeT ORITH comHeHnil (tabu. 67).

Kpome 3THX ycTaHOBIEHHHX NpeAcTaBUTeleill psAfa THOPAHOB,
BHJIeJIeHO ellle HeCKOJIbKO THOPAHOB MOIMOUKINTIECKOTO THIIA ¢ Ipej-
MOJIOKUTEIBHEM CTPOCHUEM:

s

N

sulsninn
\/\S/ \S . \/\_S/
T

NS “‘-\S/\/ \S/'\/ NS

IIpoucxosxpenne tnodanos He acHo. @puaMan LoKasad, 9To HoOp-
MaJbHEIl TelTaH IpU HaTPeBaHUE ¢ cepoil fo 285° obpasyer maATH-
WICHHbIT TAO(AH, IpU JaabHelMeM HarpeBaHNU DepeXofAIuii 3a cIeT
HeTH/POreHN3YIONMEro JeifcTBUA ceph — B TUOQEH M KaKhe-TO MOJH-
cyIbduabr. :

Ilo cBoMM XuUMWYeCKHM CBOiicTBaM THOQAHH HANOMHHAIOT MOHO-
cyabguakl, uan tuoadupsl. Ilpn oxuciaenun ux moaygawrea cyasdonH,
KpucTannuiecKkye BeldecTBa, 0OYHO IOJyUaeMble IPU HCCICLOBAHAM
KOHLIEHTPaToB TROYAHOB BMeCcTe ¢ aPOMATHYeCKEMH YIJIEBOLOPOLAMH,
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OT KOTOPHX IpH IOMOILH XpoMaTOrpadum OTAeNAUTH THOGAHH TPYAHO.
TnodaHH RAal0T KOMIJAGKCHEHS COE[MHEHHA C HOKOTODEIMHE COJAMH
TAMKEIHX MOTALI0OB, HAIPAMED CyJleMol, i dTOT METO/ HO pa3 HCIOJb-
30BaJICA A BredeHEA THoGaHoB. OfHAKO TOJNBKO HHE3MMe Hpe/CcTa-
BATeNUM psjga o6pasyloT TBepALle BellecTBa €O PTYTHRIME COJAMH,
BHCIIH® Jal0T TyCTHe MacloofpasHble MKANKOCTH, RONYCKAalomue,
BOpoYeM, pasroHKY NpE HUBKMX faBieHHAX. MeGepm BLyiesmI THO-
daHEl, KoHYaA OKTomenmITHOPAHOM, HO CBOHCTBA HX HECKOIDBKO
OTINYAIOTCA OT CHHTETHYeCKHX BeIlecTB.

Pasip9geME aBTOPAMHA GELIM BHIeJ€HH: U3 MEKCHKAHCKOH HedTH
[lanyko terparmapornoder, C,H,, menramerniency1bdun CsH o,
MOTHIATHOPEH, 1 A-gamerunanerTamerniencyanpun CoH,q, oOXTHI B
H300KTHATHOPAHH. THOPAHE BheNeHH M3 TyCOoBCKOH HeQTH.

Cepreesa u3 medn IQmoro Y30erucrana BHONHIA TOGOMHTHO®
CepO-a30THCTOe COEAUHEHHE, KOTOpoMy OmIa mpumucaHa ¢dopMyna
METHITHA30J14a.

TuodeHE HMEIOT CTpOeHMEe NATULICHHOTO IMKIA ¢ JBYMA ABOM-
NLIMA CBA3AMU M CEPOH, BXONAMEH B IMKI:

i
|
N
. S

Ne——==lI

{ Tabauya 68
Croiictea THOdEHOR

TemnoepaTypa .

HaumenoBanne KMBEM'Y}’C Va. Bec
Tmoden . . . . . . . . ... ... 84 1,066
2-Merantaodenr . . . . . . ... .. .. 112—113 —
3-Mermatnodger . . . . . . ... .. .. . 114 1,025 (16°)
2-9rmatmodern . . - . . . . ... ... 132—134 1,990 (24°)
3-9taatmoder . . . . . - . . ... 135—136 1,001 (16°)
2,3-Immetnatuoder . . . . . . . . . .. 136—137 0,994 (71°)
3,4-AmmermaTaodes . . . . . ... L 144—146 1,088 (23°)
2, 4-Jlaveraaraoder . . . . . . . . . . 137—138 0,996
2,5-IameTmaTAOded . . . . . . . . . . . . 134 0,992 (13°)
Terpamermarnodper . . . . . . . . . . . . 182—184 0,994 (21°)

CaoiictBa Tnodenos (Taba. 68) odeHb OMU3KA K CBOMCTBAM apoMa-
THIeCKUX YIIEBOJ[OPOJIOB — OHH, HALPEMED, cyIbHupyioTcs mogo0Ho
GeH3041y, HO IpH JAeHCTBHN a30THOH KHCIOTH CTOPAIOT B YTrIEKUCIOTY,
BOJY U CePHYIO KHCIOTY, He 0o0pasysl THIMYHHX HHUTPOCOEJHHEHHWI.
TuoeHH He WMeIOT HENPHATHOI'0 3amaXa U JEerKo OTKPHBAlTCA B
GeH30Jie M30THHOBOH pearumeil ¢ CepHOH KHUCIOTOH (CHHee OKpAIlH-
Bsume). TmodeHn uUpeAcTaBIAlT COOOH TUIMYHLIE NAPOreHHEE DpPO-
AYKTH, I0TOMY HX MHOF0 B JerKHX (pakmuAX KaMeHHOYrOJLHOH
CMOJIH, CJAaHI[eBO# U APYTHX; HAWJCHH OHA H B IPOAYKTAX MUPOJIH3A
medtn. B nmreparype EMelOTCA yYKa3aHMA HA OTKPHTHe THO(EHOB
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BO BceX GpakuuAX mpupofHOl HedTH, OXHAKO 3TO TOJBKO €lHHAYHEIO
HabaigeHus, Tpefywoline eue HoATBep:KaeHEA. Bo BeAKoM ciydae
GeHanHOBHE QpaKnum HeTell He JAT M3ATHHOBOHM DeaKHUM, HECMO-
TP Ha ee IyBCTBMTEJNbHOCTH. IIpm BEICOKMX TeMmepaTypax THOQEHEL
06pasyioTcsa MpH B3aUMOpeHCTBMM aleTW/IeHA WK AWBUHWIA C Cepo
uay ¢ umpurom. [loaromMy THoeHH 9acTo copeps;KaTcA B HMPOAYKTaX
KpeKMHTa CePHHUCTHX HedTel.

Hccnenosanue o0eccMo/ieHHON BHCOKOMONEKYIAPHOR TacTu HeTH,
paspgesenHoit Ha ¢parkumum Xxpomartorpadueii, moKasalo, 9T0 IOPAKTH-
YecKU IOYTH BCHA cepa HaXofuTcs B HeyTH B BHJe COeSUHEHUH, GJam3-
KHX WIH CBA3AHHLIX C APDOMAaTHYECKUMHA YTIeBOHOPONaMU, TIJIaBHEIM
o6pazom ¢ Ounukamdeckamu. MeTaHOBO-IOJHMETAIEHOBAA 9TacTh
BRIcMKX QpaKiuil HedTH cephl MPAKTUIECKH HE COJIepIKUT.

CEa3b MLy cepoil 1 apoMaTHIeCKIMH yrIIeBOAOPONaMHA HACTONBKO
OpoYHa, 9T0 XpoMaTorpaduIeCKUMO MeTO}aMy Pa3JelUTh CePHHUCTHO
U BHCIIMe apoMaThYecKHe yrieBOHOPOAH HeBoaMoxHO. Cepa B 3THX
COeMMHEHMAX MaJOaKTHBHA M CKOpee BCEro BXOAWT B IMKI, KaK
B THOJ)eHe K T. H. coefiuHeHAAX. Cepa B ITHX COeIUHEHNAX JBYBAICHT-
Ha, HO eCJH [epeBeCTH ee B IecTHBAJEHTHYK OKHUCIEHNEM HepeKHChIO
Boxopoaa, o6pasyiores cyabsdons. CynsdoHH, HonydeHANE U3 COPHH-
CTHIX COeJUHeHUii, OTIMIANTCA BBICOKOH afcopOIUOHHOE CI0COG-
HOCTBK, TaK 9T0 [IOCJEe OKHCJeHUA BO3MOIKHO (oJiee Wi MeHee IIOJHOe
xpoMarorpagmieckoe pasfelieHHe CePHHUCTHIX COoeJUHeHUWHA W apoMa-
THYeCKUX YTIJIeBOJ0POOB.

Ceaab cepH ¢ OULMKINIECKAMM apOMATUIECKUMH yrieBOLOPOKaMH
HO3BOJAET CAeJaTh Koe-KAaKHe OpefUoJoKeHHA O XapaKTepe 3THX
cepHuUCTHX coeguHeHmiA. [lomaranoT, 9T0 OCHOBHEIMU THNAaMu HBIA-
orca Genstuofen (I), gubematuoden (I1) u moxer GuTs HadroTHO-

der (III).
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coeguneHue ygobHee paccMaTpMBaTh KaK AuQeHNI, B KOTOPOM BO3-
HHUKJIa CBA3L Uepes cepy B pau-opromojokennu. llogoGare cyandumrr,
HO-BUANMOMY, HTPalT GOJBIIYK POJb B BEICIINX CEPHACTHIX COEIM-
HEeHUAX HePTH.

12 A. ®. Oo6panckuit, 177



§ 42. Ilponcxoxyienne CepHHCTHLIX COEXMHEHMI

CepRucThie COENMHOHHA ¢ OTKPUWTON DEelblo YTJIEPOAHKIX A4TO-
MOB, II0-BUJHMOMY, BCE MMEIOT BTOPUYHLIN XapakTtep. Hesmaumrens-
Had POIb NX B HEPTH IO CPABHEHRIO ¢ BEICTKOMOJEKYJIAPHOH 4acThio,
cofiep:kameil cepy, BHEPEHHYI0 B IMUKINIECKAE CHCTEMEI, 1I03BOJIAET
paccMaTpPUBATH IOCHENHAC KaK OEepBUIHYI0 (OPMY CEPHHCTEIX CO-
eluHennit, 06pa30BaHAKX YIIEBOAOPOJAME MM APYTUMH Oprammde-
CKMMU BelllecTBaMu, NPAMEAIINMM BO B3adMojeiicTBne ¢ cepoil.
CnenoBaTebHO, JIOJIKEH CYIMECTBOBATL KAaKOH-TO MCTOYHMK CEpHI,
Kotopotii OH Mor ofecmednTp mo3jHeANmAE peakmuy ¢ YIIEBOJOPO-
maMp. 9TOT OCTOYHHK COPHl Yalle Bcero BuAead B Ipoidecce BoccTa-
RoBACERA CcyabdaroB, CONPOBOKIAIMUX MHOTME RNeTAHEIE MECTo-
po:xpenns, I'IaBHEM ofpasoM B Buje rumca. llpegmomaramoch, 9TO
OpU B3aMMOJEHCTBAM ¢ YTJAEBOAOPOMAMU BO3MOKHO BOCCTAHOBIIEHNE
cyabfaros ¢ ofpazoBaHmeM yINIEKUCIOTQ Ta3a, CEPOBONOPOAa M BONEL.
dra peakuusa, M3BECTHAS B TEXHUKE B BHAE COROBOTO Npolecca, IO
Jle6namy, maer oOfBAKO TONLKO IpM BEICOKMX TemmeparypaX, Hepe-
aniLHEX B HeQTAHHX MECTOPOK/IEHNAX. 3aTeM OHIM OTKPHIThi Pas-
andgne 0axkTepmu, KoTOpHE Ipn o6LKHOBEHHUW TemmepaTtype m Gea
JOCTyna BOBAYXa MOTYT BOCCTAHABJINBATH cyiabdaTH KO Cylnbduios,
ruapocyiabduoB U cepoBomopoya. Mexammam 3TOH peaxnmm HOHA-
MaeTcsa TakuM 00pa3oM, 9TO MIKPOOPraHU3ME, HYKIAKMUECA B KH-
clIopofie JJA CO3JaHHA KABOTO BeUIeCTBA OaKrepmil, 3aMMCTBYIOT
HEOOXONAMEI WM KMCAOPOX us cynnhdaTon, OEPEeBONA UX B PA3IUIHBIE
CynbduALl, A0MME ¢ BOLOH CEPOBONOPO;I ¥ KHCHHE CYIbPHIE IO
YPABHEHHAM:

Na,SO,+4H, = Na,S-+4H,0;
Na,S+H,O0 -» NaSH+-NaOH;
NaSH-H,0 - NaOH+-H,S.

10T GaKT MHOrOKPATHO IpOBepsJicA B 1a60OpaTOpUAX, m TaR Kak
MHOTME HepTAHHE MECTOPOKAEHHA CBA3AaHW € BOJOH, B KOTOPOIf
MOTYT HUFb cepo0aKTepuu, BOIMOKHOCTh OHOIOTMIECKOTO BOCCTA-
HOBIEHAA CYyAb(YaTHMOHOB HE BHI3KIBAT COMHEHmil. DBrru pgaske
TNOCTABJIEHK ONKTH B MPOMHIOLIEHHHX CKBAJKHHAX, B KOTODHIX MC-
KYCCTBeHHO BBEJGHHHI cyabgar OLICTPO MCYe3ad, KaK TaKOBOII.
B cBasn ¢ atam HaxoguT ceGe o0bACHEHHE W OTCYTCTBHE CYAb(ATOB
B HeprAHMX BogaX. CynbdaTBoccTamaBiauBanImue GaKTePUH IKUBYT
UpH pealNbHHEX TeMImepaTypaX HeQTAHOTO OPU3OHTA W XOPONIO pas-
BUBAIOTCA Jake IpH TemMOepaTypax mopsagxa 60—70°.

CepoBoiopoyl ABIAETCA OJHAM M3 NEPEMYHHX OPOTYKTOB OGROIO-
FHYEeCKOTo mpolecca. XOTA CEPOBOJOPOJ M MOM(ET PearmpoBaTh ¢ He-
NpefiedbEEIMA  YTIAEBOAOPORaMU, 00pasysA CEePHUCTHIE COGNUHEHUA,
TeM He MEHEee TAKOW IyTh ocepHeHnNsa HePTA HE KAMEeTCH BEPOATHEIM,
TaK KaK CaM0 CYMeCTBOBAaHWE HENPEMeNbHHX YIrIeBOJODOLOB Ha
KakoM-ambo 3Tame mHeTeoOGpasoBaHUA TEPMOMHAMAYECKA HEBO3-
MOJKHO.
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B xorTaxre ¢ KHCIOPOAOM BO31yXa CEPOBOOPOA JIE€TKO OKHCIAETCH
¢ BEUIGIEHHEM Cephl. JTa cepa, Pearupys ¢ yIJIeBOJOPOAaMm, MOXKET
Taxxe o6pasoBaTh ceprucTHe coegmuenus Hedrn. JlaGopaToprne me-
clenOBAHUA TOKABEIBAKOT, 9YTO BTOT NPONECC HAET CPaBHATEIbHO
JerKo Opm TOBHINCHHHEX TeMOEpaTypax, W ecld paccMaTpuBaTh I'd-
HOTe3y OCePAEHHSA B 3TOM IIaHe, HEOOXOAMMO JIONyCTHTh, 9YTO B Te€-
qenpe MIUTENbHEX IPOMEKYTKOB BPEeMEHM OCEPHEHHe MOYKeT IIpomc-
XOAMTh N IPX PEajJbHHX TeMIeparypax HeQTAHOTO MeCTOPOKAeHWA,
ocofenno B IPHCYTCTBUM KaTaJAATAYECKHUX BeNmIECTB, OXHAKO [asA
HTOr0 HAZO [ONYCTHTb, UTO OCEPHEHME MOKET LPOHCXOJUTH 3a CYeT
CepoBOIOPOAA MIM 9TO CEPOBOROPOJ TPEBAPUTENbHO WM ONHOBPE-
MEHHO OKRCHAeTcA [0 BIEMeHTAPHOH CepH, IOTOM pearmpylomeid
¢ YrIeBOZOPOJaMH. :

Takum o6pasoM, o0pasoBaEMe CePHHCTHIX COeMMHEHHH MOKHO
HOHUMAaTh KaK BTOPMYHEIA Ipolecc, HE cBA3aHHLH ¢ HepreoGpasoBa-
HAGM ®, TaK cKa3aTh, IapajleabHE emy. BrickasmBammes m mpo-
THBOIIOJI0’KHEE THUIOTE3H, COTJIAacHO KOTODHIM cepa fBiasercA B Hed-
TAX YHACTENOBAHHHM KOMIOOHEHTOM M YTO NePBOHAYAALHO 06paso-
paBmuecs Re(TH copepKaT cepy KaK o00:A3aTelbHHHA KOMIIOHEHT,
ACYe3aIIuil BOOCIHENCTBMH HA JJAHHOM IyTH €€ IIPEeBPAIlenus.
U3z storo rax GyaTo caemyer, 910 cepoii [OJKHE OLITH GOTaTH Teoso-
rudeckne Moiojue mepTn, Gosiee uam MmeHee OJIM3KHE K MCXORHOMY
BemecTBy HedTH, TOor)a Kak He(TH JPEBHHE, METAHOBEE, MOTYT CeDH
M HEe COmep)KaTh. 3T0 coofpa’keHue IJIOXO BAYKETCS C TeM, 9TO
049eHb MHOTHE TpeTHiHHe HepTu LPAKTUYECKH CEDH HE COfep:kar,
TOTAA Kak mHOTAA jpesHue medrtu, HaoGopot, Goratel cepoii. IIpume-
paMu IIepBHIX MoTyT cayxuth medTun Bary, I'posmoro u psma jgpyrux
MECTOpPOKAeHuil, NnpJMepaMiu BTOPHX MOTYT CJyXUTb CEPHUCTHE
neptu Broporo Baky. Bmecre ¢ Tem uckiaiogenmsamm KpyHoHOCO Mac-
mraba #BaATCH Kalinosofickue medru Hanudpopuwu, Mexcurum m
APyTHEe, cofep:Kallye MHOTO CepH W G(ecCepHHCTHEe IaJe030iiCKne
Hepru cesepo-Bocrounkix mratoB CIITA. Ceass mexnqy cepoil m yrie-
BOgOpogaMm HeTH dYacTo UOHMMAZACh TaKuM o6pasoM, 9TO cepa
uMeeT GeJIKOoBOe HPOHCXOMKAEHHE M [OJKHAA HPUHAMATH ydacThe:
B TeX Ipoleccax, KOTOPHE HEePeBONAT ;KHBOE BEmecTBO B He(Th..
Mexny Tem Xopomo m3BecTHO, YTO Pa3joiKeHue 0elKa CBASAHO ¢ BE—
JIeJICHREM CepPhl B BHJE CEPOBOAOPOJA, HE HPUHMMAKLIET0 yYacTis
B HOCHEfyIOMAX OPEBPAllenAAX OPraHUYecKoro Bel(ecTBa. BBuxy
TOTO0, ITO CEPOBONOPOJ MUHEPANLHOTO IPOMCXOICHUA MOKET BHEI-
PATBHCH B YTIEBOAOPOAK, IPOXOAA 9€Pe3 CTAAMIO BIEMEHTa PHOM Ceph,
HeT HHKaKoil HEOGXOAMMOCTH OTBOAMTL OEaKOBOH cepe 3aMETHYIO
pouas. Bee mopo6ueie ruoTess OTIMIAKTCH TeM, 9TO HE 0OBACHAIT,
noyemy ocepaenwe nepru He ABNAETCH O0A3ATEILHEM I1IPOIECCOM,
HOCKONBKY B HPAPONE HMEITCA 3HAYMTENLHEE MECTODOKieHusa Oec-
cepancroii negrn. Kpome roro, 3 mopasnsgomenm GoabmuuncTse ciayyaen
CEepHACTOCTb HePTH €ecTh ABJICHHe PErHOHAJbHOE, OXBATHBAKIIEE
rpoMapaEe o6iacTa, 9TO TOBUPAT O Kakoifi-To o0mieit mpuuupe abie-
gua. Dakr BoccTaHOBIEHHA CyabYaTOB MEKDPOOPTAHM3MAMH €CTH
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ABNeREe o6mero DOPAAKA, N Heu3BecTHAa HedTh, B COMPOBOKLAIMUX
BOJ(aX KOTOPO#l HAXOAWJINCH OB 3aMETHHIE KOJMYEC1BA PACTBOPUMHIX
cyab(aToB, TEM HE MEHee JaJeK0 He BO BCEX CIAyJasAX 3TO UPUBOAUIO
K ocepreHnio HedTu. BeaexctBme aToro 3aTPyAHATENBHO NCKATh
OpuunHLEl oceprenna HedTm B camoit medTm Ha Toif MM MHOH cTAaAMM
ee pasBHTHA; NpaBHIAbAEE OBLIO OH MCKATh OPUYMHY OCEPHEHAH B pe-
TMORANLAKIX ABJICHUAX, BHEAPAOMAX CEPY M3BHE, BHE BCAKOW 3a-
BUCAMOCTH OT MCXOJ(HOTO MaTepuala uim OMOJOrydecKuX IIPOIECCOB.
B sTom ciaydae MexRIy OMOIOrMYIeCKHM BOCCTAHOBJIEHMCM Cyab(aTos,
Bo0oOme OuoornIecKold HeATENbHOCTRI0 M IpoNeccaMhd, OUPEeNendaro-
muMH cBoHcTBA HedTH, HAIO BY;eTh ABJIEHHAA HapareHeTuIeckoro, a He
npiauugRoTo xapakrepa. Mmmmm caoBamm, mobas nHedhTh mpU HONI-
XOAANIMX YCIOBHAX MOJKET IIOJ\BEPTHYTbCH OCEDHEHHIO, eCIM 3TOMY
6raronpuATCTBYer reoJormyeckan oOODCTAHOBKA, uHaOpuMep COBMECT-
HO€ omIoKeHne medTeobpasyomero MaTepnaia @ cyiab@niuoB >Kele3a
B akTmBHO# dopwme.

Qaxropul ocepaeRnA He(TH €Ie HEZOCTATOYHO HNCCIEJOBAHH.
UsBecrno, opHako, 4TO CYIIECTBYIOT PErmoHH, Oorathie cepoBOAO-
POXHLIME BOAAMM, XOTA HepTM M3 3TdX PErmOHOB HETh3d OTHECTU
K cepEucTuM (3amagnag vacts YCCP). A. A. Hapmer cunraer,
4YTO LEepROEe 3BEHO B Ipomecce OcCepReHMA HedTH COCTOMT B BOC-
CTaHOBJIEHRNY cyIh(paToB, BEPOATHO, MUKPOGHOTOrHYECKHM Ty TeM. BTo-
poe 3Bero — o6pasoBaHMe CEPOBOAOPONA U3 TMAPUCYIbEMIHOrO MOHA

'MeHS-+H,CO, — H,S+MeHCO;,

BO3MO’KHO B INeNoYHOM cpege. Tperne 3BeHo OCepHEHMs, WO
A. A. Kapuery, — 2T0 okmcienme cepoBolopofa B cepy. Tak Kak
ABHO BOCCTAHOBUTENILHAA Cpega, cojeps;Kamas CepoBOJOpPOd, HE
B3KETCH ¢ OKUCJAMTENbHOH cpegolf, meo6xoaumol fqnaA ImpeBpamennst
CepPoBOIOPOA B CEpPy, aBTOP HAXOAMT BHIXOX B PeaKIuu B3amMmopeii-
CTBUA CEPOBOJ(OPOJA C OKHCIaMH JKejJe3a:

H,S-+Fe,0, — S-+-2Fe0-H,0.

Jamee mpexmosmaraercs BHEJpPEHHE CEPHl B YLI€BOLOPOAH ¢ obpa3so-
BaHMEM CODHHUCTHIX COCTUHEHHII. '

HMasecrdao, 910 0camounLie Mopoaks, comepskammue HedTh, cogeprxar
JIBYBAJICHTHHE OKHCIH M HOPOJIEI MMEIOT I03TOMY 3€leHOBATHIH OT-
reaok (manpumep, B [lemennGponne BoccTamoBuTENBHOE JeiicTBHE
HedTH pacmpocTpanserca Ha pacctoAnue Gomee 1 m or Hemocpesn-
CTBEHHOTO KOHTaKTa ¢ HePTb10). Mesxkay Tem MBYBaJeHTHAd 3aKNCh
Aeae3a pearmpyer ¢ CepoBOROPOAOM 0e3 BEIeNEHHA CepEl

H,S+FeO —~ H,0+FeS.

ITogo6roro poma coo0plsKepusA TPHBOLAT HEKOTOPHEIX ABTOPOB
K MHEICIW, 9TO cepa B HedTM MMEeT NEePBORAUAJBHLIA XapakTep H,
CIe0BATENBHO, CPENAa MOrIa MMeTh I BOCCTAHOBHUTENBHBIH M OKMCIN-
TeALRHH XapakTep, XOTA WCKIIOYATENbHO [OBYBAJeHTHAA LpPHPOJa
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CepH B €0 COeMHeRuWAX B HepTH COBEPINEHHO ONPE/leIEHHO fOBOPRT
o BoccraHoBumTeabHoll cpeme. CMeHa ee Ha OKHCIMTENBHYIO Cpeay,
CBARAHHYIO ¢ KMCJAOPOJ{OM BO3AYXa, COBEPIICHHO HC BAMETCA C HAJIA-
gpem B HedTu rasa, IacTO HE COAEPHANEro asoTa, a TaKke cBOGOA-
HOTO CEPOBOAOPUAA.

Bee 3To mokasmBaeT, 9To Bompoc 06 ocepuenum HePTH [falleK OT
paspeinenus, 32 NCKIIYEHUEM TeX CIydaeB, KOIJja CEPHUCTEI® COen-
HEHRNA MOLJIA AMETh yHACIeLOBaHHHI Xapaurep (n3 6eaxos). Ilocaen-
Hee J0IMyIMenue 0JI0X0 YBH3EBAGTCA C MACIITA0aMu I PETHOHANBEOCTHIO
pacupocTPaHeHHA CEPHHCTHX HedTeil.

B rnase o upnpoAHHX HePTAHKX rasax 6mUI0O OTMEIEHO, ITO CO-
AepIKaHUe CePOBOAOPOAA HCIKTHBACT cHydaiinble H3MEHeHWA H He
CymecTByeT LUPAMOH 3aBMCAMOCTH MEKYy BO3DACTOM, THIOM medTH,
CONEBLIM COCTABOM BOA ¥ HaamdmeM cepoBopopoaa. Hpome Toro,
H. A. Epevenko HeaBHO YCTAHOBHMJI, 9TO H3OTOIHEI COCTAB CepH
geTel yANBUTENbHO XOPOMO BHAEPHUBACICH B OJHOBO3PACTHRIX OT-
JOMEHEMAX Ha OGMAPHHX IIOMARAX M [fa’ke PerdoHaX M PesKo pas-
AudaeTcA MeKAy PasHOBO3PACTHEIMU HeQTAMM OJHOTO H TOI'O Ke pe-
ruoHa.

dtu dakTH Bce Goablme CKIOHAKT K MHCIA, 9T0 OPUYHHA OCep-
HEeHBcCTH HedTell JeKUT B PerMOHAJBHEIX YCH0BHAX Gacceiina cenm-
menTaguu. MoKHO AyMmaTb, 9TO CEPOBOAODORHOE 3apayKeHne OTHeNb-
HHX y9acTKOB BOROTO GacceliHa IPUBeJO emie Ha HaYajlbHHX CTafUAX
ceuMeHTalna K BHEJ|PEHNIO CePEHl B OPraHNYECKOE BEIEeCTBO CO BCEMH
BHITeK3IOIMuMu 0TCIofa NocaeicTeaAmu. JlokaabHOe CEpoBOAOPOLHOE
3apa’keHue OTHEIbHHX Y4acTKOB faie OfHOT0 o0mero Mopckoro bac-
cefina B Ompe/eJeHHEe NePHOAL BpeMmern Bmoane Boamoxkao. Cocem
HEaBHO CEPOBOJOPOJHOE 3apa’keHMe OTKPHTO B ApaBuiickoM Mope,
naleko or Geperosoit 4epTh. Bce 9To Moker Xopomo 0GBACHATEH pe-
TMOHAILHHIA XapakTep OCepHegHOCTH Hedreil. :

OueBumEO, YTO CEepHHCTHE HeTH HE HOABEPrajuch BTOPAIHOMY
ocepHeHUI cyabdaTamu 6Godee MOJOIHX BOF, TaK KaK H30TOIHEIMA
cocrak cepel HedTell Torma 6W m3MeHwiCA, He cTasx OH Tak Xopomio
BHIEPAUBATLCA B UpefesaX GoJbIIMX pPeTWOHOB M PE3KO pasid-
9aTLCH B OXHOM M TOM ’Ke DPETHOHE AJIA PasHOBO3PAacTHMX Hedreil.
O6 oTcyTcTBUI PECHMOHANBHOIO OcepHeHad HepTeldl TOBOPAT H JAHAHE
0 HE3aKOHUMEDHO MEHAIEMYCHA COLEPKaHMI0 CEPOBOJIOPOfia B IIO-
OyTHHMX TasaX.



T'aasa XI
MUHEPAJIbHBIE KOMIIOHEHTbBI HEDOTN

Ilox MumHepadbEHIMM KOMUOHEHTaMPA HepTH NOAPa3yMEBAIOTCH He-
Oprasmd4ecKne BemecTsa, oIpelensieMHe B Hell Iocie BLICYIINBa-
HU#, orcramBaHuA ¥ (uaerposamua. MunepaabHEe BemecTBa Co-
Aepskarca B HeTH B BHAE PacTBOPOB COJEA OPraHMIOCKHX KHCIOT,
BHYTPUKOMILTEKCHEIX COCIIMHEHMH HJIUM B BHAS® KOJIOUIHO-TUCHED-
THPOBAHHKX MIHEPAJbHRIX BeNiecTB.

O6miee copepxamiie MEHEDPAJbHHX KOMOOHEHTOB B HepTm oIpe-
AeIAerca C/KUTAHMEM ¥ TIPOKAJTMBAHHMEM CMOJIHCTOTO OCTATKA OT Iie-
peroaru Bedru. Tar Kar 5TOT mpolece CBA3AH ¢ BHICOKMMIE TeMIiepa-
TypaMi, IOHATHO, ITO MOJyYEeHHAS 30Ja U €€ COCTAB HO MMeeT HUIero
06IMero ¢ TeMU COSMUEHIAMH, B BAe KOTOPLIX MAHEPAJBHEKIE BEIECTBA
gaxopmauch B nedru. Muorme kapGomater, cyabdarTh, I'aJOreHMIL
U OpyTie coeguHenus HOpPm HPOKAJAKe MM pasiiaraloTcs, Wim yJeTy-
9uBaloTcA. BejrefcTene aTOrO CBEJEHANA 0 HaJAMIMHA rallogfioB, CEIEeHN-
CTHIX M CePHHCTHIX COeMHeHUH# He NMOJTHLL U, BO BCAKOM Cilydae, He
TOYHEI. '

Pearupys cBodMM aKTHBHBIMHA COEJHHEHUAMY, HE(PTb 3aUMCTBYET
¥3 BMEIAOIUX OOPOA Kaabluil, maTpni, ’Keieso, aJIOMAHUIA B He-
' KOTOpHIe ApPYyTHEe ITUPOKO PACIPOCTPAHEHHKIE 3IEMEHTH. JTH dJIeMeHTh
Bcerga IPHUCYTCTBYIOT B HePTAHOW 30J€.

O6mee comepxanue 30IbHLEIX IJEMEHTOB OOL[IHO OYEHb HHU3KOE.
OHO He IPeBOCXONAT COTHIX, peKe JNecATHX HoJell MpomeHTa Ha
vedrs. Cmoamcrire EHedTH, BooOme roBopdA, Gorade 30IbHEIMU 3JIe-
MenATaMu, OfHAKO0 HaOmwpalorcs u uackawTenusa. Haupmmep, medrn
yrenbmoro Beca 0,939 us DBmmaramos comepsur okomo 20% cmo-
aucTax Bemects u 0,0138% somm, Torna kak menee cMonucraa HedTh
n3 PamanoB ypeabmoro Beca 0,8640 ¢ copgepxaHMeM CMOJUCTHIX
BemecTB okoxmo 12% mnpu cxxmrammm octasaser 0,15% 3oam, T. e.
B fiecATh pa3 GoJbime.

B cocraB medrsanoit 304K BXOMHT, MIN MOMKET BXOAUTH, 00JbmIoe
ameao anemedToB. Haupumep, choeKTpockonm4ecKkue wncciemoBaBdA
9ycoBcKoil HeTH IOKa3alu CAJBHE® JMHAHA, Xapakrepane mias Ni,
V, Na, menee cunbunte gas Ag, Ca, Al, Cu u ciabue gaa Zn, Ba,
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Ti, Fe, Sn, Pb. B nateparype nprBoAsTCa CaeAyomue CBOAKA U3 aRA-
an30B HepTAAOH 30K

Si0p . . . . . . . 543—6049 KO « o .. ... 0—1,83
FegOp . . . . . . T,11—48,87 NagO . . .. ..08—1236
ALO, . . ....751—3882 LisO . . . . ... 0—044
MnO . . .. . .016—047 POs . .. .... 0—002
NiO . . .. ...003—435 VoOs . . .... 0—507
CaO . . ... ..109—11,05 SO, . . . . . ..1,4—2104
MgO . .. ...078—426 Cl........ 0—020

Mirorue u3 21eMeHTOB, HalijleHHHX B He@TAHOH 30Je, IPUCYT-
CTBYIOT U B OpraHM3MaX, ¥, ecan HepTh UMeeT OpraHuIecKoe Hpouc-
XO/KICHNE, MOKHO OKHJAATh, YTO 9aCTh IEMCHTOB KUBOTO BENIECTBA
mepexoauT i B HeTh B BY/e KAKMX-T0 MAJOM3BECTHRX COEIMHEHKM.
B ar0M OTHOIIEHHMYM MHTEPECHO COIOCTaBJIeHMe HedrAHOM 304H ¢ Ka-
MEHHOYIO0JbHOH, B KOTOPOM TaKKe€ MHOr0 PpasjauIHEIX BIEMEHTOB,
OPUTOM B KOHRILEHTPAIUAX, BO MHOTO Pa3 NPEBLIMANMuX KOHIEHTPA-
HuM aTMX 2JIeMedTOB B 10YBaX, HA KOTODHX pasBuBaeTca ¢Jopa.
Tax manpumep, Gepuianii KoruerTpapyercs opranuamavu B 500 pas,
repmaunit B 2800, ckammmit B 130, oxoBo Tosbko B 10 pas m T. A
CymecTByeT méKoTopaA GJIHBOCTh B COCTABE 30JH HePTH M 30JH KH-
BHIX OPraHM3MOB, 1TO fajo IoBOf ['ekfopay pacmoyoKHTH 3J1EMEHTHI
HeTH M JKMBOTO BEIIECTBA IMOYTH B aHAJOTMYHEIE DAL, M3 KOTOPHIX,
ONHAKO, W3BECTHO MHOTO HNCKINYeHmil.

OpraEmsMel 061agafoT cHocoGHOCTbIO KOHIEHTPAPOBATh B cebe
He TO.IbK0 HeoOXOJMMEE MM MAKPOKOJIMIECTBA DIEMEHTOB, HO TaKiKe
¥ BOBCE HO HYJKHEIE B TeX CIy4aAX, eclH 3T BJEMEeHTH Bcerja lIpu-
CYTCTBYIOT B BOZ€ MAW XI0o9Be. TaK HAOpuMep, MHOTUE DacTeHMS,
pacTymue B pailionaX, B KOTODHX 00YBa CONEPKUT HAKENAb, 3aWM-
c1ByloT ero. To e camMoe OTHOCHTCA 4 K BaHaauio. 9Ta 0c0GEHHOCTH
HEOJMHAKOBA [JA PAsHEIX BUAOB OPTaHM3MOB, IO3TOMY, B IyTOmIeM
caIyTae, MOKHO TOBOPHTH TOILKO O KAKUX-TO cpenHuX Hudpax o 60ab-
muM pasbpocoMm, YTO MemAaeT YCTAHOBATH B3aMMOOTHOMIEHUSA MEEAY
AeHCTBUTENbRO HEOOXONMMEIMM 3JE6MEHTAMA W CAy4alHO IONABIIMMH.

U3 Bcex saemenToB, HaljenHwX B HedTAHUE 30Je, HanGoabmui
UOTEepec MPefcTaBAgIOT HuKeAb m Bamajgmii. O0a atux sjementa OT-
HOCHTCH K KJIacCy MUKPOIJIEMEHTOB, MEKIY TeM B HE(TAX MOBHIIEHH(®
cofep:Kanue MX YCTAHABIMBAETCA BO BCEX IOYTH CIyIasX.

Huxens B meframoit 3ome obmapyken Bmepseie PamcaeM, mccie-
nosapmuM Goxee 20 medreit m acaaproBux BemecTs. Ilocie aToro
HUKEIb MHOTO Pa3 OTKPHBAICH IPAaKIWIECKM BO BCEX NCCIENOBaH-
HHX HeTAX B KOJMYECTBAX, CUMTaA Ha soay medrm, ot 2,5 mo 36%.
Ecan paspenuts cmonmcThe BemecTea nedTn ma melTpanbmue (yriae-
BOJIOPOJHIE) Macia, HeATpajabHLHIe CMOJH M acaJbTEeHH, MOMKHO
YCTAHOBUTH, UTO HAKEIb COAEPKMTCA IJIABHHM o0pasoM B HeHlTpamdb-
HEIX CMOJAX U MacjaX, Torjja Kak BaHafiuil CONeP:KUTCA HOITH MUCKIIIO-
9uTeNbHO B achalbTeHAX M, YACTHIHO, B HeATpaabHHX cmoxax. Or-
HOINEHWE HUKEIA K BAaHANMIO HE MOCTOMHHO U KO0JeGuerTcs B ITMPOKUX
opeferaX AJA PasAmYHHIX PpadOHOB pacunpocTpaHeHdns HeEPTH.
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Bamangnit ABHO KOBIOEHTPHPYETCA B CMOJMCTHX YacTAX He]TI.
Tax Baupmmep, B HEKOTODHX acanbTaX BaEafgmil coCTaBIAET O
75% ot Beca somul. B 3oae ommoit apremTHECKON HePTH HallgeHo [0
64% Bapagusa. Meramosnie HedTn OGHYHO CONEPIKAT OYEHb MAJO Ba-
Haguda, 9T0 MOMKHO HOOCTaBUTh B CBA3bh C HEBRICOKMM COXEpHaHUEM
CMOJIUCTHIX BeIecTB.

Ilpoucxokaenune Bamagusa B HeTH HE BCErJa MOKHO CBASKIBATH
C BBICOKMM COXEpKaHueém €ero B HEKOTOPLIX MOPCKHX OpraHusMaXx,
XO0TsA B HEKOTOPDRX cJyd9asgX OHO B HRX 09€Hb BRICOKO. HeKOTopHe aB-
TOPBI CYNTAIOT, 9TO BaHAXRHA Domazaer B HePTh B KAaYeCTBE BTOPUIHOIO
ajeMeHTa Yyke mocae opmMmpoBaHMsA caMoii pedTm u 9TO BaHauui,
TaK e Kak Hukenab (Mefb), BCTyOaeT B NOPPMPHHOBHIE KOMILIEKC,
TaK)ke B pe3yNbTaTeé BTOPMIHHX IPOIECCOB.

Bour oTmeden meKOTOpHIl HapaliennsM MEKIY OCEPHEHHOCTHIO
meTH W comepKammeM B Heill Bamagna. Ha ocHOBaHEH 3TOT0 MOMKHO
moJiararh, 9T0 cepa M BaHAAMH ABIAIOTCA (NEPBRIHEIMEY DJIEMEHTAMMA
M IoNaxd B HepThH eme Ha CTag UM JOHHAIX HIOB.



raaea XII
ITPONCXORIEHUE HEOTHN

Paspemenne 3arafky mponcXoxmaesus HedTn ABIAIOCH H ABIACTCH

MPEeNMeTOM MHOTOYMCIEGHHKX MOPEeANoJOKeHul, TIaBHEM 06pasoMm
YMO3PNTEIbHOr0 XapakTepa. T'a mim mHAA cyMma (aKTOB MiIn Ha-
Onropennit MCTONKOBHBAZACH B JyXe HOBOH THIOTE3H, KOTOpad
moaxHA OBLIa 3aMEHMTh IpPE;KHHE NPEACTABICHUA, KAaK HEBePHHE.
Taxk xak ata cyMMa $aKTOB HAKOILIAETCA B CBA3M ¢ OOIIMM Pa3BUTHEM
u yrayGieHmeM Hay9YHHIX IpE€JCTaBJAeHUH, IOHATHO, 9TO Kamgas
HocHeRyomas THOoTe3a Jydile IIPeRjiyIned, XOoTA, HECOMHEHHO,
HA CMEHY 3TOH HOBOH rumoTeie Hem30eHHO NOJKHA HABATHLCA HOBad,
eme Oonee cosepmenHad. BepoATRo, BOIpPOC 0 NTPOUCXOIK[ECHUH
neprn 6 GH yixe pemen, ecam 6ol BMECTO YHCTO YMO3PHTEIHHEX
OpPeATION0KeHNA B OCHOBY THLOTE3H ORI TOJOKeH IIPaBWILHEIA
TeopeTHYecKNil pacuyeT M MpaKTUdIecKuil sxcmepument. K coskanennio,
mo49TH BCce IpPEeAJOKeHHEe THIOTEe3Rl 0 HpoucXo:xgeHwmnm HedTHm pac-
XOSTCA C TEOPETHYECKMMU pacyeTaMH M He BLIJEDIKHBAKT IIPOBEPKHU
SHCIICPEMEHTOM, XOTA JaKe OTpHmUATeIbHEIE DPe3yJbTAaTH B 3TOM Ha-
OPaBJIe€HAN AMEIT U EeHHOCLTD, OTBEPrasd Te WM HMHEE MPeN0oJ0KeHnA
KAaK HEBO3MOM{HEIC,
_ Mexny Tem mpaBmabmoe pemenue BOIpOca O HPOHCXOMKEHAR
medrn Morio 6Bl 06AErYWTH MOMCKY MECTOpPOXKIEHMH, MOrIo Gu 00b-
ACHUTE HEKOoTopHe ocobennocTu medT, BEPOATHO, RaydwIo OLI cuH-
Te3upoBaTh He(GTH M3 HPUPOJHOTO CHPBA U, MOMKeT OHTh, IPHBEIO
6B K TONYYeHHI0 CHHTETUIECKHX HPOJAYKTOB 60Jee BEICOKOTO Ka-
9ecTBa, HEMEIN n3 IPUPONHHX HedTeil.

I'mnoTessr o mpomcXosknennu He(TH paclafaloTcsA HA JBe KaTero-
pui: daHTacCTHIECKME MM jaXke HeJellkle W O0OCHOBAHHHE TEMH WIH
MHEIMA HayYaumn ¢axtamu. Yo e KacaeTca BTOpo#l KaTeropmw,
OPUEATO pa3buBaTh UX HA THOOTE3H HEOPTaHWYECKOTO XapaKTepa,
COTJIACHO KOTOPHIM HC(PTH ABIAETCA IPOMYKTOM YHCTO MHHEPAIbHBIX
PeaKIMid W TIUOOTe3H OPTAaHMYECKOr0 XapaKTepa, TPUBOAAIIUE
B CBA3b HePTh ¢ PaCTHTENbHEIME, KABOTHEIMH WJIH CMENIAHHHIMH Op-
raunsmamu. Hpafinum BHpaKeHWeM THIOTe3H IIEPBOTO pOja ABIA-
IoTCA BapMaHThF TaK HA3HBAaeMOM KOCMMYECKOW I'MIOTE3H, MEPenocH-
meidl ofpasoBaume HedTM B Te OTHAJNEHHHE NEPHOAH, B KOTODH®
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dbopMupoBamach semis miam Apyrue mrarers (rumoreaa B. J[. Coxonosa
u ap.). Herpynmo Bumpers, 910 mopo0HEe T'EHOTE3R! HOCAT B BHICHIEH
CTEemeHHM YIPONIEHHH XapaKTep M, B CyIIHOCTH, CHHMAOT ¢ ofcy-
JIeHNA CaMBlii BOOPOC © NPOUCXOKAERHUM He@TH, LlEepedocs ero
B ofgacTu, HEJOCTYIHEE MCCIEN0BAHNIO BO BPEMEHH I IPOCTPaHCTBe.
3emuas HedTh ABNAETCH, COTIACHO dTHM THIOTE3aM, B JydnleM CIy-
9ae TPOAYKTOM IpeBpAINeHHs WJIA W3MEHEeRus NePBUYHHX yIaeBo-
HOPOOB KOCMOCA, IONABINIMM HA 36MJI0 BMeCTe C PA3JIMIHEIMU JIPY-
ruMu popMaMU KOCMHUYECKOTO BemecTBa. HocMmueckas rumoreda He
ommpaercA HM HAa Kakpme QaKTh, €clln HE CYATATH HAJNHIMA METaHa
B aTMocepe HERoTopHX Goabmux mianer. Haauume merama ma fa-
AKX NJAHETAX COJHEYHOH CHCTEMH YCTAHABIMBAETCSA  TOIDBKO
CIIEKTPAaXbHLIM aHaImaom Ge3 ydera TeX $aKkTOpOB, KOTOPLE MOLYT
H3MEHHThL CIHEKTDP BeINecTB, IpHaB eMy YIJIeBOJOPOAHHIA XapaKTep.
CoBEPIMEHHO fCHO, YTO IPHHATHE KOCMHIECKOHR Immorean ocBobo-
KIaeT Hay9EYI0 MHCIb 0T Beo0XOZMMOCIH KaK-TO COrJacoBaTh Ipo-
HCXOoKeHue HedTH ¢ 3eMHRIMM YCJIOBUAMM.

Topasno yGenarenbHee BEIMISIENW B CBOe BPEMA THNOTE3h HEOP-
raHmdecKoTo NponcXokaenna unedTm, NDOAKPEIIEHHANE MaloyGenn-
TeJbHEIMHN onurTamm. MeXoma W3 M3BeCTHOH pPal3HUIE  YACGIbHHX
BECOB 38MHOTr'0 lIapa B I[€JOM i YAeIbHOTO Beca IOPOJ, CIaralomux
060m04Ky (TaK Ha3HBAEMYI0 MAHTHIO) 3eMJH, cheJXaHo OBLIO 3aJio-
Yepnme 0 TOM, YTO BHYTPEHHHE 94aCTH 3€MHOTO Mapa JOJIKHEL HNMETh
ropaago Goxee Brrcoxkmil ymeabnuii Bec (8,9). OTciona ABMIOCH Mpen-
CTaBIGHHE, YTO 3E6MIA AMEET METAJJAHYIECKOEe sj[P0, B KOTOPOM Ty MIH
NEYI0 POdb MIPalOT KapOmasl, KAk M3BECTHO, BHAGAAIOMNE ¢ BOZOIl
yraeBofopoftase BemectBa. OfHaKo BEICOKaA INIOTHOCTL BHYTPEH-
HHUX ga¢TeHd 3eMJIH KaRK ILIaHeThl He OGHBHTGJIBHO JOJI:KHa 3aBHCETh 01
HAJINIAA CBOOGOJHKEX MeTaJJOB NIH YAEAbHO-TAKEeNHX KapOuaoB.
Bricokas 1I0TAOCTE, NIPHM BHICOKOH TEMIEpaType, MOMKET 3aBHCETh
OT YIIOTHERAA MMOPOJ{ BCIEICTBAE 0UEHb BHICOKMX faBienui. Bo Bes-
KOM ciydae, BOIPOC O CTPUEHMM ANpa 3eMIM ¢ XHMHIeCKOH TOoYKH
3PEHMA €Ole He pelleH OKOHYATeNIbHO, XOTA CyIeCTBOBAaHUE Kele3-
HHIX METeOPHTOB, PACCMATPHBAGMHX KaK OCKOJKM MAaIHX ILIaHeT,
Kak OGyATo MAlT THOOTE3e 0 METaJIMIeCKOM sipe HeKoTopue ofo-
CHOBAHHE.

B anreparype mMeerca HeCKOALKO paloT 1o AEHCTBUIO BOXEH HIH
BONHLIX PpacTBOPOB colieil ma cBoOogmire KapGuasl M Ha XapOmnjEl,
pPacTBOpPEHHHE® B METaljaX, B IepByl odepens B jkejese. dmcTne
Kapbuaer Goabmed 9acThio ¢ BOgoll 06pasyT AaLETHIEH WA METaH.
Nmeerca, ogaako, yxasanue, 970 Kapbumn ypana Oyaro 6n mpu feid-
CTBUH BOALI BEAENAIOT Gojiee CIOKHEE YIIE€BOLOPOMEI, COCTAB KOTO-
pHX He OHI mcciaeqoBaH. Dhurm Takike HOJAyIeHH KaKHE-TO YIJIEBO-
JOPOAHEE >KHAKNe BemecTBa M Ipd AeHCTBMM BONLL HJIH KUCIOT HA
9yryH, copep:amuii ;o 2—3% yraepona, acTu9Ho B BHje KapOmaoB.

3TAX ONBITaX, OMMCAHHEIX, K COKATEHUI0, 663 JOCTaTOYHHKX 10/ pob-
Hocrell, ocTaeTca HEeSACHEIM, He OWIW JW aTH KMAKae YIJIeBOXOPOJI
TeM CMa309HEIM MACJOM, KOTOpPO€ MPHMEHAJI0Ch IPH CTPOTaHHM WIA
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uaMenpueHnn IyryHa? XoTa B HEKOTOPHIX Cly9adaX ¥ FOBOPHUTCA O 1IPo-
MLIBAHMH H3MOJIbYEHHOIO0 MeTasta 3QupOM, COBEPUIEHHO SICHO, 9TO
H3 BOJOCHAIX Tpemﬂﬂ HeIr BOSMOM{HOCTH DTOJIHOCTHK H3BJIeKAThL IO-
HaBmee B HAX cMa3oyHoe Macjo. HekoTopue aBTODH, y4Ts 3To 06-
CTOATLNBLCTBO, HPEIBAPATENLHO IOABEPraJy JOUCTBUI0 BHICOKOH TeM-
meparyps TOT MeTajj, U3 KOTOPOro 3aTeM IPeqmoJiarajloch MOAYIUTh
yraenogopoyase semectsa. H cokamennio, B aTmX ycaoBmax ofpa-
foTka uyryHa Bogolfi DpM BHICOKHX TeMIepaTypaX MJIM Ha XOJOAY
KHCIOTaMU He NPHBOAMIA K 00pasoBaHUI0 JRHAKHX YTIEBOLOPOSOB,
HOJy9eHtl ORJIM TOJIBKO BOAOPOJ, METaH, a HPH BHICOKAX TeMIepaTy-
pax okuch yraepoga. Takmm 06pasoM, HCCIHOBAHMA DasI0KEHMUA
xap0a0B METAILICE HE Iajd HOJOKUTEIBHOr0 OTBETA HAa BOIPOC O BO3-
MOSHOCTH HONYICHEA JKHUAKHX YTJIeBOROPOJOB.

Bcee st meyremntennasie Gpaxtel He Onrrm masectus JI. U Menpe-
JIeeBY, CO3/aBIIEMY HEOPI'AaHMIECKYI0 THIOTe3y IPOMCXOMIEHU
medmn. O Mor omupaThes ToabKo Ha pabote Myaccara, [e-Hmoesa
I APYyraX aBTOPOB, HE CIAUUILOM KPHTUIECKM OTHOCHBIIMMCA K Ha-
oaonaemeiMm Paxtam. 1. U. Mennenees, mocetrns GaKkmHCKHE H IieH-
CUILBAHCKH® MECTODOKAeHMA He( M, OTMETHN, ITO 3TH MECTOPOKIe-
HUs PacOoJIaralTCA BIOJb FOPHEX Kpsmwxeid. Ha atom ocroBaEmn: GuLIO
BLICKA3aHO IPeANoNOKeHne, 9TO CYIECTBYEeT CBA3b MEIKAY HpOsBJe-
guamMu HeptH u penbedom mectHocTH. CBA3L 3Ta HpeAcTaBIAIach
L. U. MenjieneeBy Kak clefcTBHE NPOHUKHOBCHHS BOAH ¢ HOBEpX-
HOCTY 36MJIM OO TPemIMHAM, KOTODHE JIOJKHH ORJIM BOSHUKHYTDL P
u3ruaguy ODBEPXHOCTH 3eMJIE B ropHeie memn. [ge-to B rayGmme
BOJa pearspoBalla ¢ KapOugasiMu Maccamu, ofipasysa medts. Ianee,
J{. . Menyieneer pgyman, 9TO BCIECTBHE BHICOKOH TeMIIEPaTypH
Hepp HedTh mcoapamack U B BWje Oapa cTpeMmiack B 00aacTh
MEHbIINX JAaBieHull, B Hapy/KHYI0 XOJOOHYK 06O0I0OYKY 3emam, CIO-
JREHHYI0 OCaJ0YHWMHU Nopojamu. 3jech u ¢opMmposanuch aedTs-
ue sanexus. Hamo, opmako, ckasath, wro J1. M. Meugenees momy-
ckanx axA 6GaxuAackoil HedTH W oprammueckoe mpomcXoskpeane. B atom
caydae OH He MOT He IOCTABUTH B CBA3L HEPTh ¢ GECUYMCIGHANMN OKa-
MEHEeJOCTAMH DHO, PAKOBHH H TOMY IOJOOHHIMH ABISHUAMH, 9aCTO
BCTPETaeMHMH B HeQTAHKX TODM30HTAX MJAM B HEMOCPENCTBEHHOH
61u3zocTu OT HuUX.

l'umoresza JI. U. Menpgeneesa B csoe Bpemsa spaamach HamOoiee
apryMesTHpOBaHHOM, 1 I03TOMY Ola BONIIa BO BCE y4eOHMKM U Py-
KoBosictBa. VI B pacrosmee BpeMA OHA HAXOAUT €MUANIHEIX CTOPOH-
HOKOB, XOTH IIOfaBIMAKIMIAA MAcCa I'e0JIOT0B M XMMUKOB [JAaBHO OTKa-
3aj1acb OT Hee.

OcroBHEIME Bo3parkemmaAMu npoTus runotesnr [[. M. Mempeneera
ABIAAIOTCA CIemyomue,

1. Ha ray6ume yme B 40—50 kM BeIOe[cTBHE NIacTAYHOCTH
FOPHRIX MOPOJi HE MOKeT CyMecTBOBATh HUKAKUX TPENmWH, IT0 KOTO-
PHM Bofia Moria O OPOHHMKATH B HeEZpa.

2. BaaumopeiictBys ¢ Bomoi, KapOuAE METalIOB, TaK K6 KaK I
APyrhe COeJMHEHHA YTIEepoja, OCYUIeCTBIAKT H3BECTHYIO PEaKIHIo
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06pa3oBaHusI BOAAHOTO Tra3a, T. €. OKMCH Yriepofia W BOJOpofa.
Boamoskna mHefoapmadg NpHMECh MeTaHa, KOTODHE, €CTeCTBeHHO,
HAKAKAX CJIOMKHHX VIIEBOLOPO;\0B 06pa3oBaTh HE MOKET.

3. HedTs BcTpegaerca HE TOJBKO B CKIAAYaTHX 00nacTAX 3emid,
HO Topasjo dame ofpasyer mnaTgOopMEHHEIE MECTOPOIKAEHHA, TIAe
HEKaKnX TOpHEX Xpe6ros me mmeerca. Ji. V. Menneneery B ero spems
3T0 0OCTOATEJLCTBO HE MOTJO OHTH H3BECTHO, TAK KaK IIaTdopmMeH-
HHE MeCTOPUMKICHUA TOrJa eme He OBUIM OTKPHITHI.

4. ConepmeHHO HENOHATHO, KAKWe NPUYMHE MOTJIH 3acTaBHTH
BOjMy HomajgaTth ma 00JacTH HU3KHUX JIABJCeHNH Ha ITOBEPXHOCTH B 00-
IacTh BHCOKHMX [aBleHM# B HeJpax.

5. HenousarHo, Io9eMy BaammojeiicTBue kKap6umoB ¢ Bojodl IpH-
BOAUNO K CHHTE3y BechbMa pas3HooOpasmuX medrei.

6. [umoTesa HEOPTAHMIECKOTO TPOUCXOKNEHMA HeQTH HE MOM(eT
o0BACHATE HH ONTAYECKONl JEATEIBHOCTH HePTH, HH NPHCYTCTBUA
B Hell TAKMX BHICOKOOPTAHMBOBAHHEIX MOJEKyJ, KaK MOPQUPHHE X
BooOILE TreTeporeHHLI® COENMHEHHS.

7. Heoprammueckaa rumoTesa He o0BACHAeT, moieMy HeTh
BCerjga HpUypoYena K OCafOTIHHEIM IIOPOJlaM, a He K KPACTAILINIECKUM,
XOTH# TOCJHENHHE TOPAa3fo 6amKe K odaram HpejIoaraeMoro Hedre-
ofpasoRaHuA.

BBuny Bcex »TuUX 3aMe9aHW CTOPOHHMKM MAHEPaJIbHOU IAMOTE3EH!
HONMyCKaNd, HAOPUMEP, 9TO OHTHYECKAA [eATEJbHOCTh M TeTepOTreH-
HbIe COMHEHHA MOIJIH HONAfaTh B TOTOBYI HE(PTh M3 0CAf0YHHX
HOPOJ WJu B peayabraTe GaKTepHaIbBOl J@ATEIBHOCTH yXe Ha HO3J-
HeHImnX HTAllaX ee MUTPalliH. JKCOePUMMEHTAIbRO HOJ00HaA BO3MOM-
HOCTH muKeM me Onura fokasaHa. Jlamee BHABUradgmch NIPefIoOJoie-
HUMA, 9T0 oYarm HedprTecOpa3oBaHuA MOTIH HAXO[UTHCA W HA CPaBHHU-
rTenbHO HeGodbmMuUX raybumax mopAnaka 90 xm, roe BO3MOMKHO AONY-
¢TATh NPUCYTCTBHE OTAECNBHHX HN30JAMPOBAHHHX Macc KapOmpoB.
Opuako TpaBOMeTpHYECKas CheMKa HOKa3aja B ANIIEPOHCKOM paii-
OHE He TOJbKO OTCYTCTBHE NpeJuojaraeMbiX KapOmgHEIX Macc, HO
Harke aHOMAIWU OTPUIaTEIBHOTO HOPsAAKa, T. €. Boobme yHaleHue
B 9TOM pafiOHe Y/(eIbHO-TAXKEIRX MacC OT IOBePXHOCTH.

K umcny mMuHEpaJBHHX THIOTE3 HAJO OTHECTH elllé M THIOTe3y
H. A. Kyapasuesa, corsiacHO BO33DPEHHAM KOTOPOTO KUAKadA HePTh
M3HAUAJLHO CONEPIKUTCA B MarMe B HE3HAYMTEIBHHX KOHIEHTpa-
nuax. Pealbro 3TO BEIpaKaeTCH BO3MOKHOCTBIO M3BIEYb Pa3IUIHEIMA
pacTBopuTensiMu nedreobpasame KUAKOCTH M3 pasgpoOIeHERX 6a-
3aJIBTOB, OGCHANAHOB U ToMy HOZOGHKX Hopox. MexanwsM Bh€ICHUA
pedTH M3 MATMATHIECKHX HOPOX AJAA o0pa3oBaHHA IIPOMLINLIEHHEIX
sane;keii He paspaboraH, XOTA B STOM ciaydae BCTpedaloTCA eIle
Goxpmue 3aTPYAHEHNA, YeM B CJIydae aKKyMYJIUPOBAaHNA PaccesHHOd
EedTH M3 ocamounnX mopog. OcHoBaHWeM A HOCTPOCHHA THOOTE3H
H. A. Kyapasuesa sBasercd HaXOMJIeHHe HEKOTOPHX, MHOTAA
AasKe 3HAIMTeNbHHX Mace HedyTu Ha rpaHmOe KPHCTANLIHICCKHX H
ApeBReAmuX OcajouHEX mopox. Takoro popa crylam ONHMCHBAIHCH
HEOXHOKPATHO, OfHAKO OOJBIIMHCTRO Te0JOTOB DPa3bACHAET HX MO-
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magadgneM He)Ta BCAEACTBHME MUT palay 13 BEPXHAX IOPA30HTOB B pas-
JINYHKIE HEPOBHOCTH (KapMadhl) HIM TPEI(HHOBATHE KOJJIEKTODPH
Ha HOBEPXHOCTH KpUCTalamdeckuX mopoxp. Ilayepc meranbro maydma
nmonofHKEe MecTopoKaeHnd HedTH m Hamenx, 4TO BO BceX clIydasx
HaXOKNeHNe HeQTH MOMKHO 0(BACEUTDh HONAJaHHEM ee M3 0CaJ0IHOX

etonmu nopox. Hanuaue Merana B ByJTKaHMIECKAX ra3ax, OTMEUYEHHO®
yixe gasHo (CuabBecTpu), MOKHO 00BACHHTh KOHTAKTOM JIABH ¢ 0Ca-
JOYHKMM IOPOfiaMu, CONEPKAMMUMK YI'0Jb WJIA BooOINEe OpraHmIecKue
pemecTBa. IlpuaumMas Bo BHMMAaHEE, YTO METAaH BHEDKUBAET B OTIH-
qge OT APYTHAX YIIeBOZOPOAOB TemuepaTypsl mopagxa 1000—1100°,
TaKoe¢ 00'bACHEHME TpuoOperaeT FePOATHOCTH M BMECTe C TeM HOKa-
3EIBACT, YTO ydacTue B HedTeoOpa3oBaTeIbHOM IPOIEcce CKOJBKO-
HuGy/ib BEICOKAX TeMIepaTyp SBAAETCA HEBO3MOKEHHEM. Bosmmkawr
TaK/Ke COMHEHMA B POAaJbHOM CyHIECTBOBAHMM KMAKHUX YIIEBORO-
pojor B Pa3AHYHEIX MAarMaTH9ecKHX IOpofaX, MU3BJIEKAaeMHX HpH
IOMOIIM pacTBopHMTeNeil, MOTOMYy 9I0 9YpPEe3BHYAfHO JIHTENLHO® IK-
CcTparMpoBaHHe, B KOHTAKTe ¢ MAUHEDAJbHEIMA IOPOLAMH M BO3LYXOM
MO’KeT MOBECTH K INPeBPAlNeHuio €aMoro pactsoputens (cuuproben-
30JI HJIM XIA0PoQOoPM ¢ TPHEMECHIO CIHPTA) B Pa3dnTHEE CIOKHEIO
OpraEu4ecKne CMecHm, NPUHHMAEME® 3a WM3BJIEYEHHOe BeNIeCTBO.
Boof6ime meroguka BEj(EJeHHA PAacCessHHOH HeTH M3 MUHEPaJILHEIX
nopoy, oco0eHHO TIMHHUCTHX, pazpal0oTaHa AajleKo He Ge3ynpedHo,
H 3[ech Bcerja BO3MOMHE omm6Oku. HeoOxogmmo Taxe IpOBOXUTH
PasTPaHMIMTONbHYI0 JIMHHIO MEMIY YIVIEBOJOPOJAAMHM BOOOIEe n
HePTBIO, IOTOMY YTO TOAbKO He(Th o0jafgaeT cHemuPpHIeCKUMH OCO-
fGegHOCTAMHA, TMOMHMO HAJAMIMS TETEPOTEHHHX coepuHennit. Hampu-
Mep, TuOpUEHEE YILIEBOJAOPOfiRl, MHPOKO pACIPOCTPAHEHHHE BO
BeceX ae(TAX, HO COJep:KaTCy B Pa3auIHEIX NUPOTEHHEIX OPOIYKTax,
Xotd OH W YrICBOSODPORHON HPHPOMIH.

Opranndeckue TUOOTE3bl IPOUCXOKACHAS HEPTH 3aCIyHHBAIOT
BHUMAHUA,  IOTOMY 9T0 B MOJIEKYJH >KRBOTO BemEecTBa BXONAT Go-
JIe® MiK MPHE® KPYIHLIE rPYyNNUPOBKY YIIEPOLHEX aTOMOB, XapaKrep-
HHe ¥ JaA yraesogopopgoB. Hanmpumep, B xmpaX comepkarca Ku-
caorsl ¢ 15—17 atomamu yraepoma, a B BocKaX uX emje OOJbIIe.
Benkm copepiar Memee KpymlHele TDyNTMPOBKE, a B JUTHHHE Kpe-
BeCUHRKI HMEIOTCA TPYNNHPOBKN MUKIMYECKOro Xapakrepa. HioerdaTka
M TPOAYKTE e TCOApolu3a ABIAKTCA B OOKYHOM TPeCTaBICHUU
HENOAXOMAIAM MAaTEPHAJOM IJIA ofpasoBanwA HeTH BBUAY MaJoi
CTOWKOCTE K Pa3iIMIHOTO POJa OKUCIMTEAbHEIM BO3JEHACTBHAM, B TOM
9ucie U OHOXMMUIECKOMY.

#Hups Beerga cumranuch HauGoNee MePCHEKTHBHAIM MATEPHATIOM
IoTOoMy, 9TO OZHO TOJBKO IIPOCTOE OTHIEIISHWE YTAEKHCIOro rasa
UePeBOJUT MOJIEKYJly KUPHMX KHCJIOT B yriesogopopsr. OqHako »up-
HBI® KICIOTH B TaKOH NPOCTON peakiuu Morau Gu 06pa3oBaTh TONBKO
METAaHOBLI® YTAEBONOPOALI, IPUTOM OFPAHMICHHOTO MOJEKYJSPHOIO
Beca, TOTa KaK B HePTAX BCTPeYalOTCA METAHOBHE YIJIEBOHOPOMAL
¢ ducyom aromoB Gomee 50. Taxum oGpasom, mpespalenne >KNPHHX
KHCJOT B YINIEBORZOpoAR Tpebyer eme KakmX-TO JOIMOJHUTEILHHEIX
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ycmopmil W fieIo eIme aaTPyAHAGTCA TeM, UTO meo6XoqAMO eme HalTh
IyTH LHKIK3AIUA METAHOBHIX YIJIEBOLOPOAOB B HedTEHOBHI®, ABIAI-
mueca TUOWIHHIM KOMIIOHEHTOM BceX HedrTeil w, BMECTe C TeM, Mo
pacHpoCcTPAHEHHHX B JKABOA IpEPOJE.

HauGoiree ApKuM BHpasuTejeM HAedl 0 KUPOBOM IPOMCXOMICHAN
meprr Ger Juriuep. Ileperonsas mox fapieHneM B 10 amm u Opu TeM-
mepartype 420° BopBaHub, JHIIEp HOTYIHI 13% KOKca M CMOJMCTHIX BE-
mecrs, 18% Boxgm m rasoB, B KOTODPHX HAXOAMJIOCE MHOTO HeHpe-
JeIbHNX YTIEBOJOPOfOB u okmcu yraepopa m 69% macanmmcToro
AACTHIIATA. JTOT RUCTHJLIAT 1pH AOMOJIHMTENBHOX MEpEeronke jan
26% no 150°, 58% no 300° 1 16% murme 300°. T'rarmylo Maccy aTHX
NerKmX JUCTIIIATOB COCTaBJIATH HENPEefedbHEIe YTICBOLOPOA, HO
He)TeHH OTCYTCTBOBANM IOJHOCTBIO. Ilpepgnomarast, 9t0 He(TEHEH
Mornu 0o6pasoBaThCcs 3aMEIKAHHEM onepuHOBON LeNN B KOJBIO, dm-
IIep JONOJHUTEIbHO 06 pabaTBal HeNpPeesibHbI AUCTIIIIAT HOIUMe-
pUAYIOMUME areHTaMA, HANDUMEP, XJOPUCTHIM AJIOMUHUEM, CHAKO
¥ B 5TUX YCIOBUAX [OKA3aTh IPHCYTCTBHE HedTeROB HE YAaXOCkh.
Juriaep cYMTAA CBOM ONKITH BecbMa yOeJuTeNBHHIMHU, M OHM IPOU3-
penm Goxpmoe BIedaTneHme Ha Muormx uccaeposarenedd. Iloasmmack
Haske Iejas IIKOJa XMMUKOB, pa3pafaThHBaBIINX HAen JHriIepa u me-
PErOHARNIMX CaMbi€ PasIWdHEE HKUDHI, 9TO, BIPOIEM, B 3Ty TEOPHIO HE
npu6aBuno mudero mosoro. Hamuck pasxe Taxue gamaTnieckme CTO-
POHHWEM B3[IAJIOB OHIVICPA, KOTOPHE MOACIMTANHN, CKOJbKO HaJL0
cembjeil, 9To6u 06pasoBanach ckpomHas saieks HedTu. B macros-
mee BpeMsA runoTesa JHIVIEPA HMECT TOJILKO MCTOPUYEcKoe 3HaIeHHE,
Mo Kpajimeit Mepe B TOM BapMaHTe, KOTOPHHA OB MpeIoeH Jurae-
POM: KHPE, BHICOKAs TeMIepaTypa HeperoHKH u, KOHEIHO, IpejBa-
PHTEIBHOE CKOMJICHNE B OJHOM MECTC KOJIOCCAJIbHAIX 3a0aCOB KUPOBOTO
marepiaga. IHecocToATEIHHOCTh TUIOTE3L OHIJIEPA 3aKJII09aeTCH
B CJeNyIOILEM.

1. B cocTan BHCIHX OPraHM3MOB, 00uTarIMuX B MOPAX, BXOJAT
Boga B Koamzectse 80% u Goxbme. Copepskanne >KUPOB COCTABIACT
B cpefiHeM okoXo 7% oT jxuBoro Beca (pu6). Ecau mpencraButh cebe,
9T0 9TH JKUPH HpeBpaTuiIuch B HePrb XoTa Obr Ha 50%, moaydaercs,
410 uA of6pazoBammsa OfHOH ToHHH HedTH HEoGXogumo okoxo 140 m
JKUBOTO BemectBa. Mesxay TeM Hurje B IPUPOAE He IPUXOAMIOCH
Ha6JIIOlIaTB TAKOI'0 MaCCOBOI'0 CKOILIeHHA XKXHBOT0 BelecTBa. EC.TIPI
rae-1m0o 1 HabalomaeTca maccoBas rmnOenb peib, HampuMmep, BCJef-
cTBHE IOJBOJHHX BYJIKAaHHIECKUX M3BepPsKenuil, OTPABJIAIMUX BOAY,
a Tax/ke SMUAEMMIT WM CMEHH COJEHOH BOQH IpecHO#, TO mormo-
mne pHOH CTAROBATCA NUMIIEH A pPasIMIHEX MUKDPOODPLaHH3MOBE,
GRICTPO pPA3PYIMAKIMUX OCTATKH OPTaHM3MOB.

2. Meperonwa upum 420° ABHO HE COOTBETCTBYeT IPHPOLHEIM
yCI0BUAM HEPTAHKX MECTOPOKICHUH, Iie TeMuepaTypa BpAj Jm Ipe-
BEIIAJa Korga-nmbo kakmx-gmOyne 200—250°, kak MaKcuMyM.

3. IMonygaeMue IpM TeperoHKe >KUPOB Ta3H COLEP:KaT MHOIO
onedmrop m oxmem yraepoua. Ecam marke mpegcraButh cebe, 4T0
ontefuHEl MOIVIM TOJUMEPU30BAaTLCA M HOABEPraTbCcA 3aTeM JUCIpO-
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THOPLUMOENPOBAHMIO BOXOPOAA, TO BCE € OKHCh YIiaepoja HUKOTAA
eme me ObIa Halij(eHAa B NPHPOLHHX rasax.

4. IMonyvennre Juriepom m APYyTAMU HCCAEKOBATENAMN YIJIEBO-
JOPOJHEI® ANCTUINATH, HE MMEIM HUKAKOTO CXONCTBA ¢ HEPTAHBIMH.
He Bcakme yraesopopopamnie cMecm ABIATCA HePTHIO, W yKaszaHUe
3HI‘JIEpa, qTo HEKOTOophIe OOJY4YCHIILI€ UM JUCTRJIJIATH «ropean
B JamiaX», UMEWT HE CTOJBKO [0KazaTeJbHHI, CKOOBKO AHEKKOTU-
gecKuil XapaxTep. ‘

9. OfpasoBaHge MPH UEPETORKEe KUPOB KOKCA HE BCTPEYaeT HH-
KaKuX aHaJOruii ¢ MPHPORHKMU YCIOBUAMH HEPTAHEIX MECTOPO:NJe-
HA.

T'opaspo yOeamTenbHee OOBITHI ANOHCKNX XMMHAKOB, HOJBEpPran-
myX MNOepPeroHKe »KUDPH B TPUCYTCTBHA TAaK HAa3LBAEMON «Kucaoi
TJIMHBD, T. €. aKTHBHHX allOMOCHAAKaToB. B aTmx ycmosmax mpo-
OYKTH Ieperowks Owam ropasgo Gamke K HedTH IO CBOMM CBOM-
CTBaM, 9eM DPOXYKTH, HOJYIeHHLIE JHTAEPOM, KPOME TOr0 W TeMIle-
paTypa Ieperomkd OIIa ropasgo Hm:KE. lemepsh yske sKcOepHMeH-
TAalIbHO MOKa3aHO, ITO, HAIPHUMED, CTeapMHOBAA H JAPYTHE KHUCIOTEL
IpA TepMOKaTaluie ¢ AJTIOMOCHIMKATAMH CIOCOOHEL 00pa3oBaTh
CIIO}XBRIC YINIEBONOPOAHEIE CMECH, He CofepKaniue 0JednHOB, HO
BKII09al0IlNe B CBOHf COCTaB pa3nniHbe MeTaHOBHE, RaTeHOBLIE
B apoMarmdeckue yraesogopopnt (A. U. Boromomos). Komewrno, u
B 9TOM clydJae IIPefCTaBIAETCH COBCPIIEHHO HEOOXONWMEIM KAK-TO
000CHOBAaTh MacCOROe CKOIUIEHHE >KMBOTO BENECTBA, COJEP/KAI(Ero
B CBOeM cocTaBe ;KupH. JacTudHo 9T0 TpeGOBaHmE yHaJOCh yIOBJIET-
BODUThL NPUHATUEM FUIIOTE3El ¢ yYacTWeM JUAaTOMOBHIX OPraHA3MOB,
HHOTa OTIAMYAIOMAXCHA BHICOKMMA KOHIEHTPALMAMH JKNPOBHX Be-
IIECTR.

Jreppr m I'yn memaBmo mamam, 9T0 MOpckam Boja COLEPKUT
okono 0,9 2 oprammuecknx BemecTB B 1 4 MOBEPXHOCTHON BOJHL.
XpomartorpadudeckuM METOZOM YCTAHOBIEHO, 9TO B TOM OpPraEMYe-
CKOM BemmecTBe mMpucyTcrBywor, cuuTad ma 100 2 Kmcamx KoMmmomen-

ToB,” %:

JlaypnmaoBas xmemora . . . . .. .. ....C,H,CO0H ¢
MupncrudoBags  » c e e oo ..o ... C,H,,CO0H 14
NaneMaTHHOBAg » -« - 4. ...CH;;COOH 28
CreaprHOBag » « e+ e« ... .. .CuyHuCO0OH 10
Terpagenenosang » C e e e e e o e oL L Gy HyCO0H 8
lercanenienosan  » e e e o v oo ... CH,,COOH 24
Jluneaenana » -« v+ oo Cy,H,CO0H 2
Ocrarox . . . .. ... ... ... ...........8

JdTo HeoKHAaHHOE HaGNIOfEHWe aBTOPOB He JIMIIEHO WMHTepeca,
TaK KaK BTN KHCIOTH MOrau Onl OHTH OfHMM U3 pecypcos medreobpa-
30BaHMA, HO MMEKIMXCA MOKa CBEJeHNi He0CTaTOYHO.

B npupoge nurge He BCTpEYalOTCA 3HAYUTEABHHE MACCH 0TMep-
IIEro ;K TBOTHOTO BEIECTBA, 3aTO J1060€ KAMEHHOYT0JIBHOE MECTO PO/ e~
HHIE MOIKET CJYKATh HPEKPacHHM NPUMEPOM CKOIUVIERWA OTMEpINmX
pacTUTeNBHHX OprammaMoB. Ilo coBpememHEIM mpexcTaBIeHHAM,
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HaYalo TyMYCOBHIM YIJAfAM faeT Topd, MeXaHuaM o6pa3oBaBAA KOTO-
POro M3BECTEH ZOCTATOYHO XOPOMO, MOTOMY HYTO obpasosarue Topda
NPOXOAMT Ha IJIa3ax YejoBeKa. Topd upespamaerca 3ateM B Oyprre,
HOTOM B KAMEHHHE M, MOKeT OEThb, B aHTPAllUTOBRIE yrid. MecTo-
POMKIEHMA M 3alachl yriaeid Bo MHOrO pa3 HPEBOCXOMAT samnackl HePTH.
Ilogcaurano, 4ro Ha ONHY TOHHY gedTn B pasBefaHRHEX 3amacax
npuxoguTcs, no kpaiigeir mepe, 600 m pasTMIHEIX TyMyCOBEIX yruei,
®, TakuM 00pa3oM, B OTHOIIEHANW 3aNacoB AEN0 BRHITIAUT BIOJHE
Gaaromoaydno. Eciu 6m jarke HesHaYuTeNbHAA 9acTh yIIed Moria
upeBpaTUThCA B He(Thb, MPOMCXOMKAEHHE IOCHefHed He Kaszaloch OHI
saramounsM. [103TOMy He pa3 BHICKa3hIBAJIWCh FHIOOTE3El O IIPOMC-
XOICHNH HedTH M3 KaMEHHEIX yIjeil H ToMy nogo0HOTO MaTepHaia.
Tak kak yram He cofep:ar HedhTemogoOHEX yriaesof0poj0B, Ipea-
Momaranoch, 9To LOA3eMHAA TeperoHka Moriaa O jaTh HEKOTOPHII
amaior HeTH, T. €. KAMEHHOYTOIBHYIO CMOJY. 9TH TUTIOTE3H TaKKe
He BHICPIKABAOT KPUTHKM, NOTOMY 9YTO Jla’ke B HUSKOTEMIIepaTyp-
HEIX CMOJAaX, HodydeHusix mpm 450—500°, a me mpu 1000—1200°,
COEP/KUTCA MHOTO TaKuX BELIECTB, KAKHX HET B pedptu. Hpnrura
ommpaeTcA Ha CJAeNyOHHe MOMEHTEL.

1. Vromsase cmomxn coaepxar mo 20% denonos, cogepikanme
KOTOPHX B HeTH He IPEBOCXOJHUT COTHX [oieil MPOLEHTA, HpUTIeM
$enoan B HedTH, BOSMOIKHO, 06pa3yioTcA 3a C1€T BTOPUTHEIX Iporec-
COB 1 He ABIAITCA 00A3aTENbHONE COCTABHOU YACTBIO.

2. lleperonka yriueil HE0OXOTHUMEIM o6pasom cBssaHa ¢ oGpaso-
BAHMEM TEX WIW MHKX BMIOB KOKca, B KommdecTse me memee 70%,
TOTJla KaK HMKAKOro KOKca B HEPTAHBIX MECTOPOIK/\CHUAX HE OTMe-
qepo. Boofule, KOKC KaKk MMHEDAJIbHHEI BUI B HayKe HEH3BECTEH,
3a MCKIOYeHMEM ABHHX 30H KOHNTAKTHOTO MeTamopdosa mpu BCTpede
IaB ¢ yriagMmH.

3. Bce KaMeHHOYTOJBLHEIE CMOJE COAEP7KAaT GOXbIIHe KOMM1ecTBa
oneduHOB, TETEPOTEHHEIX COeAMIesni U APyTruX BeLIeCTs, HE HIpalo-
mMux B HePTAX 3aMETHON poJdH.

4. Ta3sl OT HeperoHKM KaMEHHHX YIJIedl COfep;KaT MHOTO BOJIO-
pOjla M OKMCHU YTI€pojia, OTCYTCTBYIOUIMX B NPHPOAHBIX rasax.

5. BoicokoremmeparypHas Ileperomka  yraeil gaer okodo 3%
CMONH, IpefcTaBasiomell B OCHOBHOM CMeCh apoMaTHYecKmX
MOJNAOMKINIECKUX YTIEBOJOPOMOB, TOTAa Kak B HepTu poIXb ITHX
YTIeBOLOPOAOB OTHOCUTENBHO -HeBelmka. B mHedTax npeobaaganT
TepMupdecKs HeycroiumBhie THOpMAHBE HaQTeHOBO-apoOMaTHIECKHE
YIIEBOAOPOJEI, KOTOPHX BOBCE HET B KAMEHHOYTOJNBHEIX CMOIAX.

6. Huxaxoii TeHeTHYecKod CBA3M MEKIY KaMEHHRIMH YTJAAMA
1 HehTHIO B TIPHpOJe He HAOMIONALTCH, €CJIU #e B HEKOTOPHIX CIydaAX
M YAAaeTcA KOHCTAaTHPOBATh HEIOCPE[CTBeHHY 0 0nusocts HedTH
W KaMEHHHX YTJeil, To IpupOAa 3THX yIJedl BOBCE He HOCHUT KaKuX-
auGo Upu3HaKoB TepMudeckoil 06paboTkm, HanpuMep B OTJIOKEHUAX
rxapbona Boaro-¥ panbckoit obaactu.

Takum o6pasoM, MPEACTABIACHUA O CBA3HM MOA3EMHOH IEepPeroHKH
yraeil, OpuIuHbl KOTOPOi, KCTaTd, COBEPIIEHHO HEMOHATHEI, M IpoMAC-
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xoxpenueM HedTn IHMmMeHH KaKoro GH To EHE GHIO TmpaBpomonobmA,
A N0J0o0HHE BarAAJK y/Ke HUKeM He pasfelsiorca. TeMm He meHee
UMEIOTCA CTOPOHHAKE LPOMCXOKJeHMA HedTH IyTeM OTAaYdm MiId
M3BJIEYeHNA M3 KaMEHHRIX yIjefl HAYTOKHOTO KOJNWYeCTBA BEIIECTB,
KOTOpEIE MOARAKTCA SKCTpakUum B JafopaTopHOll obcTamOBKE.
JTH SKCTPaKThi, BO BCAKOM cilydae, He ABJAIOTCA YIJIEBOXOPOJHEIMA
HIK TOJABKO YTJAEBOMOPORHLIMM BeIlecTBAMH, TaK KaKk B HHX COfiep-
AUTCA KUCIOPOJ 1 pyrae rerepoaToMsl. HOHCHCTEHINA 3TUX SKCTPAK-
ToB B GOJBOIEHCTBE CJIyYaeB MaJONOABMKHAA wiau TBeppas. Murpa-
MUA BTHX 3KCTPAKTHBHHIX BemecTB, ee /[BUTaTEeJbHREIE NPHIAHK
I B0OOIE MeXaAmusM AIUMHHMPOBAHMA MOROOHLX BEMECTB M3 yTiei
copepmeHno HeumzBecTHn. OORYHO BCA MATEpPIpeTallud BOIpoOca
CBORMTCA K HopakalommM BooGpamenme GoabmuM IudpaM IOTEH-
muaanEoit medru, comepsxameiica B yrasax. Ilpm atom cosepmieHHO
NTHOPUPYETCA BOIPOC O TOM, 4TO HedTecGOPHHE MOMAAu JOJKHE
mpuo(peraTh B 9TOM CJIy9ae COBEPIICHHO HEIPaBRONOf00HRIC BEIH-
9EHLE [0 IPOTA/KEeHHI0 (COTHH KHIIOMETPOB).

Ha cMery yroabHOH TrumoTese HPOUCXOKAeHHA HedTH ABHIACH
campconenesad. acTHIHO €€ MOKHO PacCMaTPUBATh KaK BHJ YTOJbHOR
TUIIOTEe35], HO 3Ta TAIOTE3a MMEeT B BULY He TyMYyCOBHIE YTIilH, & Calpo-
peanroseie. Ilponcxoaenne nedrtu 3gech He NPUYPOYMBACTCA K CTa-
Aum (OpMHPOBAHHA W3 CANPOIENA COOTBETCTBYON[AX YTAei, T. e.
I'HI0Te3a npeguojaraer, aro Hedreod pazyomuii Ipomece MOr Ha4aTbCA,
Mosker OITh, €Ie 0 NpeBpallleHusA CalpomeNdA B YIJIHUCTHE MAaccEH.

JneMeHTapHHM aHAJNH3 T'yMyCOBEIX W callpOTIeJeBHX yTrieil Hmoka-
3uBaeT G0AbIIYI0 PasHAIY MeKAy uuMu. Eciau paccMaTpuBaTh OpeBpa-
IeHMA PACTUTENLHEX OCTATKOB B TOP(H, 3aTeM B Oypsle B KaMEHHLI®
yIon, cpasy BHZHO, 9TO JeJ0 B 3TOM cJydae sakiiodaerca B obora-
IMeHu) MaTepmaja YTIepofoM, B CBA3M C 9eM CONEepIKaHUEe BOJO-
pona nagaer. B ciydae canponeneit Habmogaercs obpaTauii 1mpouece:
[0 MEpEe HAKONJIEHUA B CalpOIeJeBOM MaTepHaje yIiepofa COJep:Ka-
HHe BOJZOPOJla OCTA€TCA MOCTOAHHHM HJIW Jla’ke BO3PacTaeT, KOHEYHO
OTHOCHATENBHO, 33 CYET PAa3PYIIEHNA YaCTH CAIIPOIEJICBOr0 MaTepHaJa.
9T0 X0pomIO BHAHO Ha jumarpamme (pumc. 18).

Taxum o0pasom, ecam AJas YyrolbHOTO PAR4 XapaKTePeH LPOIecc
HOCTEIIEHHOTO 000TalleHusA YyriepoioM, T. €. mpoIece KapboHmraluy,
TO JJ4 calpolleeBOTO PANa XapaKTePHEIM ABIAETCH IPOIecC THApo-
reansatuyu. UaTepecno, yro B 06oux npomeccax sjeMEeHTAaPHHIE cocTan
HadanbHol cTaguu odeHb OJM30K, a 310 JaeT OCHOBaHWE AYyMaTh, 9TO
CYIIeCTBEHHEI® U3MEHEHUA OIPN MPOTPeccCupyIoMeM LIpeBPall[eHNN 3aBU-
CAT HEe TOABKO OF coeMu(MKHE OPramMsMOB, HO U OT TOH 06CTAHOBKH,
B KOTUPOHl IpOTeKadu NpeBpalleHUs MCXOXHOTO BellecTBa.

CanponeneBasi THIIOTE3a OIPOMCXOMIEENA HedTH B OTIHINE OT MHO-
r4X JpyruX MHTEPEcHA, BO-NEPBHX, TeM, 4T0 calpoileab 9acTo obpa-
3yeT MOIHEE OTJHOeHusA. BosHumKaer campomenh M3 IIaHKTOHHEX
OPraHd3MoOB, XOTA HEJIb3A OTPHLATh BO3MOKHOCTA IONaRaHUA B HErO
A OCTaTKOB Ha3eMHOH miam Bopmodl pacrmrexbrocTH. OTMEpaoImuit
IJIaHKTOH OIyCKaeTcsa Aa AHO BOAOEMOB, B 34eCh HAYUHAIOTCA PEAKIHH
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npespamennsa ero B campouenb. OdYeBmgHO, pedb MOMKET HATH
rIaBHEIM 06pa3oM 00 OTIOKEHEAX B JaryHax ¥ APYTHX IpnlpexHbX
paiioEaX, B KOTOPHX 3aTPyAiHEH KHCIOPOXHEI 0OMEH. Opnnoit us mep-
BLIX PeaKIuil Pasoennsa INIAHKTOHA ABAAETCH Pa3pymeHne Genkos,
npuueM 3HaYnTENbHAA TacTh 0eIKOBOHl cepsl Bhigeadercd B Buje
cepoBogopona. Ilocaemnnii ABAAETCH CUIABHEIM AAOM JaA GoXbINMH-
¢TBAa OPraEM3MOB, KOTOPHE B HOPMAJIBHEX YCJAOBHAX aspalluy Ipespa-
tuan 6K NUIAHKTOH B CTafuy IeJOTeHa B MWHEPAJdM30BaHHEE Belle-
ctBa. Kpome Toro, cepoBofopojy co3qaer BOCCTAHOBUTEIBHYIO CPeny.
Itr o6CcTOATEABCTBA B 3HAYMTENLHOW Mepe BHIOU3MEHAT KapTUHY
npeBpameHns [ejloreHa, NMpeBpalleHuA KOTOPOro COBEPIIAKTCA yrIe
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~
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Codepxcanue bodopoda,
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55 60 65 7 75 80 45
lodepwcanve yenepada , %

Puc. 18. dneMenTapHLl cOCTas CalpPONENUTOBHX M TYMYCOBRX
TOPKYUX MCKOMAaeMbIX.

HE 0 YroAbHOMY THIOY, a 1o canpomeneBomy. IloTombe mepBmiit
BRICKA3aJ MEICJTb O TOM, 9T0 HEePTH IPONCXOUT UMEHHO B3 CAIIPOTIeNs,
OHAKO OH He MOT eIllle OTKA3aThCA OT TeX MJIU HHEIX BU{OB IHPOTEHHEIX
OpPOLEeCCOB, T. €. OT TOM e MeperOHKH, KOTopas ¢urypuposaJa B UG-
reze Jmriepa. Ilo muenuo Iotowre, weoGxogumas mus meperoHKn
BEHICOKasg TeMIepaTypa MOIJa NOoJyJaThbCsA BCJIEJCTBHE KOHTAKTA
¢ MHTPY3uAMMA AnaGa30B M APYTHX MarmMartmieckunX uopox. Ommako,
eciad BooOIe MHTPY3HH M BCTPEYANOTCA B IIPUPOAE, MX HEBO3MOJKHO
pacupoCcTpaHATh HAa TaKme PermoHAJLHLIE SBJEHHA, KaKk o6pazoBaHue
mediTh, HE TOBOPA YK€ O TOM, YTO KOHTAKT CAIPONIENA ¢ UHTPY3HAMHU
ecTb ABJIEHME COBePIIeRHO McKuantennsuoe. Takum ofpasom, 3acayra
Ilotonbe e B TOM, 9TO OH HOAJEP!Kad B KAKOH-TO CTEIEHM THIIOTE3Y
JHriepa, a B TOM, UTO OH IPAaBHILHO YKa3al HAa NEpPBOHAYAJBHOE
caIpoIieieBoe BelecTBO, KAK HAa MCTOYHUK Oymymeil medTm.
Camponenn mpeAcTaBAAKT c000d TecHYH cMech pasHooOpasHEIX
coejuHeHuil, ORICTPO TEPANIUX CBOM QYHKIMORAIbHEE CBONCTBA 1IpH
crapenmu. B cpegEeM OpecHOBOOHOM calpolielie  Cojlep:KUTCA
no 8% BOCKOB U APYrmX COEUUHEHHH, Jajee B HEM COJIePHKHTCH

S/

mo 40% mnemTo3amOB M KierdaTKm, A0 35% TIyMHHOBEHIX  KHCJOT
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H HEMHOro JurHuHa. Bee atm KoMmnomemTw OLICTPO W3MEHAIOTCA?
YacTh TYMHHOBHIX KMCJIOT NEpPeXOoAuT B T'YMUHOBHE BeOIeCTBA HOMH-
TPAJIEHOTO XapakTepa u GegHEI®e KHCJIOPONOM, KIETIaTKA TaKkKe
paspymaerca. Ofuu ToNBKO GUTYMHMHO3HHIE BENIECTBA IHepPEXUBAIOT
OpeBpaljeHne Caupouenda u LOTOMY KOHIEHTPHPYIOTCH B OCTaTKe.
HeKO’I‘OpHe aBTOPHI OpeamnonaraiT, 9TO Macca caopomensa Yye Ha nep-
BBRIX CTagusax TepAer BHHHHTBJIBHyIO qacTh, Hepexonﬁmylo B MuHepa-
Au30oBaHHEIC BemecTsa. Ecan cam canpomens me mpexcrasaser coboi
BEINeCTBA, NEPCOeKTHBHOTO B OTHOMEeHUN HedTeoGpasoBamud, To mpo-
U3BOJHLIC CallpOMeJA, BOSHHKAKIIHe HA MOCACHYIOUNX CTAAHAX ero
OpeBpalleHusa, HMelT y:ke CoabIOUH HETEpec, TAK KaK YaJCHHO
KHCJIOPO/Ka B BUJ BOJABI U YINIEKACJIOTH TePEBOANT CANPOIEb B KaTe-
TOpUI0 BellecTB, COAepalluX yIJIepox i BOAOPOX B 6oiee BRTOXHOM
OTHOIIEHAN AJs 00pazoBaHna yraesogopoaos. Il pespamennsit canpo-
OeJas COBEPHICHHO TepaeT Mop(PoNOormdecKme WPH3HAKH OTMEpPIIAX
OPTraHM3MOB, XOTA MOYTH BO BceX 06pa3ifaX MOKHO TIOJ MEHKPOCKOIIOM,
B madaX o0HapyKuTh CHOPH pacTenumil, KyTHHE 0 TOMYy OOfUGHEIE
HCKIIOIUTENBbHO yCTodduBLEe BemiecTBa. IIpumepHO Te ke ABMeHHSH
HalXI0MaloTCA U [UIA MOPCKHMX CaIlpolelneil, ocasKmalomnXcs B Jary-
HaX 1 3aKPHITHX 3aJMBaX. 3JeCh OCHOBHHIM MATEDHAIOM ABIAKTCH
r1aBHAM 00pas’oM OHATOMOBHE BOJOPOCIH, 9aCTO OYEHL GOTATHE
KMPaMn, HapARY ¢ XI0POPUIIOM, QYKOKCAHTHHOM M KapPOTHHOBHIMH
pemtecrBamMu. HeoOrKHOBennasn clOCOGHOCTD JMATOMOBHIX Opranma-
MOB K PasMHOKEHHI0 B KOPOTKHE CDOKM, COIVIACHO IojcdeTaM Jpen-
Oepra, moaBoxuna GH 3TUM OpPraHWSMaM, eciu O HUYTO HE MELIaio
NX DasBUTHIO, T. 6. IPU HAJIHIUM HOCTATOYHOTO IMNTATEIBHOTO MATE-
puana, B rTewenne 8 jmmefi naTh Maccy MBOTO MaTepuaJa, pasnyio
36MHOMY WIapy, W B TeTeHHEe CJAE[YINIero OAHOro Yaca elle yIBOATh
aror o0bem. Takum o6pazoM, puaTtoMoBas ruroTesa, KakK YacTHHRIA
caydail caupoLeNeBoll, MMeeT IPEHMMyLIECTBO TPEKAE BCETO B MAc-
mrabaX BaKOIUIEHMs JKUBOTO BeIECTRA I, CNeJoBaTeNbHO, JKIPOB.
9Tn MacmTalkl He TONLKO CPABHUME ¢ MACIITaGaMu HeTAHKX MecTo-
POAIeHHI, HO M IPEBOCXOJAT WX B HECKOJBKO pas. JluaTomoBrie
MOHTEPeiiCKIe CTaRMBl M HEKOTOPHE CAaHILI Raandopuun gocruraior
momocta B 600 #. Huxe npoxykrusmoii Tommn allepPOHCKUX HedTA-
HEIX MECTODPOKJICHHIl TaKKe 3alleraeT MoIMHAS AMATOMOBAf CBHTA,
xoropyto . M. I'y6kun cauran matepummcroir nopopoit nedrn. Boobme
AUATOMOBLI® CIAHIH, TAK K€ KaK M MX Pa3HOBUZHOCTH — GOpaMAHM-
depoBuie CAaRUL, OYeHB YacToO CONPOBOMAANT HEQTAHHE MecTo-
POMIeHUA ¥ B HEKOTOPHX CJIydYadX HENoCPEeJCTBeHHOr0 KOHTaKTa
B 3HAYMTENLHOH CTENend MeHHIOT COCTAB nefTn.

Tar nasuBaemue Ganxamur, KYPOHIUT U MaparyHUT MOTYT CJY-
UTE IPUMEPaMu HOPUPOJHOTO CKOIVIGHMA >KHPOBHX BeIECTB paa-
HBIX Bopopocxeil. Hx smementapmmii cocran:

C H 0 (N+-S)
Bamxamur . . . ., . .. ... ... 79,8 10,9 15,3
Rypomrnr . . . . . ... ..... 1797 12,0 8,3
Maparyumr . . . . . . ... ... 72,3 10,7 17,0
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Ipespamenne MCXOXHHX KHUCIOT, AABMHX HAYaio dTAM MHEODA-
nam, manoxeno y I'. JI. Cragaukosa.

OcpoBHoe HaIpaBjeHue IPeBpalleHnsd morpe6eHBoro OpraHuYe-
CKOTO BeIecTBa CaHpOIIeJIBBOI‘O TUlIa COCTOHT B IOoTepe KucJjopoxga
B Bupe yraexmcnorTst u Bogsl. Camo co6oit paszyMeeTcsa, 3TO HE eJUH-
CTBEHHOE HaHpaBJIeHEe peaxnuy, a TOJIBKO npeoﬁnanammee, IIOTOMY
YTO O/{HOBPEMEHHO MOKET IPOMCXOHUTH 00pasoBaHWe MeTaHa, Cepo-
BOJOPOJA M aMMuaKa, 9T0 He yBEIWINBAeT, a CHUKAET 3aMackl BOJO-
poia M ¢ 3Toll TOYKM 3PeHHA ABIAETCA HPOLECCOM, HEBEII'OLHHIM
B cMuicae 06Gpa3oBaEMA yIIEBOXOPOJIHEIX CMecei. Brijenenue merana
B HauaJbHKX CTAAMAX NPEBPAIEHHA BEecTBa CalpONEeJeBOro THIA
mpoucxoauT GakTepHaNbHLIM HyTEM B HE COIPOBOKAALTCA ob6pasoBa-
HUeM MOMOJIOTOB METaHa. JTH IIPOLECcCH NPONCXOAAT TAK/Ke U B NOCHE-
Ayomue CTafiud OpeBpalenus o6 pazopasmeiica nedrn. bumomormie-
CKO® IPOMCXOKAEAMe MeTaHa CBf3aHO, BeDOATHO, C morepeit
KapGOKCHALHOIT TPYNNEL M 06A3aH0 CONPAMKEHHNM OKMCIUTEIbHO- BOC
CTAHOBHTEJILHLIM OMOXHMHMYECKHM [poIeccaM, AYIIMM B TOTHOM COOT-
BeTCTBMM C 33KOHAMHA TEPMOJMHAMMKH. OJKCIOEDUMEHTAJbHO MOKa-
3aHO, UTO MEYEHHI YIJAEPOJHLIA aTOM, BBCIEHHEIA B KapOOKCHIBLHY 0
TpyINy, BHCAAETCS B BHAE YIJIEKACHOTH M METaHA, U I0ITOMY,
OYeBHAHO, OAKTepHH HE MOTYT CO3[aTh Oojee CIOKHEIE TOMOJOTI,
peskenu MmeTan. Ilpomecc gexapOokcmIupoOBaHMA MOMKET HPOTCKATh
A OPH BE3KUX Temueparypax 0e3 ydacTmsA OpPraEM3MOB, HO Ipu HaJIu-
9UE aJIOMOCHJIMKATHEIX KaTalusaTOpPOB, YTO HPOBEPEHO M OLLITHRIM
nyTem. [Ipu 370M BO3HMKAIT HOBLIE BEMIECTBA HefiTpanbHON NPIPOAH
KaK cojepkamme Kucjopop (KeToHLI), TaK M COReprKamue TOJBKO
MeTanoBue, HapTeHOBEIe W apoMaTHYeCKHe YTICBOTOPOJEL. Yacts
BOjLl 00pasyercda IpH 3TOM 3a cYeT aHCHJPUAH3allul KUCIOT, a TaKKe
IpM JadbHEAMEMX OpeBpam[eHnAX HeHATPaJbHBIX KHCIOPOJHBIX — CO-
equuenuii. TepMokaTanmTHIECKoC UPEBPAIERNe KHCIOT MOMKET CIy-
JKUTH, CHEJOBaTeIbHO, JCTOYHHKOM yIJIeBOAOPOJHEIX cMecell, Xapak-
tepunix pia nepra. HHuposoil” maTepman mociue rubegn OpPraHUm3MOB
mpeskje Bcero uojsepraerca (epMEHTATHBHOMY THJPOJTH3Y C o0pa-
30BaHMeM [JAMIlEDHHA M JKUPHLIX KUCIOT, BGPOATHO, TAKKE M OKCH-
KECIOT, €cIW HAYadbHEE CTAii H3MEHeHHS LPOTEKain B JOCTYIROM
KHCIOPORY BOAHOH cpexe, dro Goixee un Memee BEPOATHO NIpu Mel-
JAeHHOM HAKOIJIEHWW JOHHHX OcagkoB. B ganpHeiimeM OKCUKACIOTH
TepAIOT BoAy W IPEBPAmaloTCA B HENpe/leJbHAE KUCIOTH, BCTY Ak~
mee B pasuoofpasHie peaKNum 10 JBOMHEIM CBABAM 4 pexapboKcH-
aupoBarus. Bo BeAkoM ciydae HeBO3MOIKHO IPEANOIaraTh, 1T0 ACKap-
GOKCHIMPOBAHME MOYKET Cpasy J[aTh YIJIEBOAOPOJE, COOTBETCTBYIO-
mpe Ieny yriaepoaHbX aTOMOB UCXOMHOMN MUPHOA KUCIOTLL. Vuoponien-
HHE NpeficTABMeHAA O MeXaHm3Me o0pasoBaHUA TBCPALIX napaduHOB
AN KANKAX METaHOBLIX YTIIEBOJIOPOJOB, KakK 0 Ipoliecce nexapOoxcu-
JAUPOBAHMA FKMPHLIX KUCIOT, MOMKHO NPHHNMATE TOABKO € 60N LIIUMHU
orparudennamn. [loTeps Kuemoposia B Baje BOAH U YTIEKHCIOr0 rasa
s orsomenun 1 : 1, 1. e, motepsa H,CO,, nensfe;kao NpuBOAUT K OTHO-
CHTEIbHOMY 000raleHnIo BOZOPOJAOM OCTATKA OT 3TOre HpeBpalleHudA.
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Ormennenne GoraToro BOROPOOM METAHA B JAHHOM CAyJae He HMEeT
Goabiooro agadeHns, MOTOMy 9To 6aKTepnalbHOE 06pa3oBaHMEe METaHa
B KaKOM-TO 9acTH MO’KeT OpOHCXOAUTH IIyTEeM BOCCTAHOBIEHHA yrie-
KHCJIOr0 Tasa H, CIEJOBATENLHO, HE TOJbKO HE yXyAmaer 6alaHC
BOoaopomxa, HO, HHOGOPOT, yay4dnoiaer ero 3a cUer YAaJleHnA aTroMa
yraepopa. [lpmBoguMnie ganee ypaBHeHMA CXeMaTM9eCKH ITOKas3bl-
BafT, KaKk NOCTeNeRHaA IOTeps MoJekyJ yroabHo#l kmcaotst H,CO,
H3MeHdAeT cocTaB ocraTouHoro mpoxykra. Cpegmmit campomenb mmeer
saemenrapunii cocraB (CyoH,40,)r. Otnatue H,CO; cosepmaercs,
KOHEYHO, LIOCTEHeHHO, T. €. HE BECh NOTEHHHMAN YTOJbHOH KHCJIOTHI
BLITEJASETCH cpa3dy, 9T0 o00bAcHAET mepeMeHHHE K03GPuImeaTs:

2C,oH,§04—3H,C05 =CypH3yO4; (1)
C12H1806—Hzcos = CnHluOs- (2)

OcraTognsie IPOXYKTEH MMEIOT COCTAB, BeCbMa GIM3KHA K COCTaBY
HEKOTOPHX GOTrXejoBEIX yriaedl Wam IOpIOYHX CJAAHIEB:

C H (o]

7 CyyHzoO4 - Y | 14,6
Keporen acTOHCKOrO ciragmia . - . . . . . 16,6 9,1 14,3
L T N 1 - 8,0 24,7
Keporex ciamia O6mmit Cupr . . . . . . 67,2 8,0 24,8

B nmpepene nomnaa morepsa H,CO, nana 651 B pesyabraTe BemecTBo
¢ gpopmymoit G, H,, ¢ smemenrapanm cocranom: C — 89,5% u H —
10,5%, 9To cooTBETCTBYeT HOMUIAKIHIECKAM YIIeBOfopoAaM (Hanpa-
mep, aaa rubpmpamoro yraesogopopa CygH,, ¢ ogrmm 6emsoabmum
n Tpemsa Hadrenopumu mukaamm umeem C — 90%, H — 10%).

Moxno cebe mpeycraBaTh, 9TO HaYalbHEIE CTAfAU TIPEBPANlCHAA
canpomesii COCTOAT B OTIMENIeHAH YLJACKHCAOTH W BONH 3a CYeT
paspymenna KapOOHWIBHKX @ TUAPOKCHIbHHX rpynn. Oxmako, Bos-
MOKHO, 9TO HA IOCAEJHHX CTAJNAX NPeBpallennus, KOrjja UpaKTHYeCKH
YAQIEHH BCE THJPOKCUJEI B BHJEe BOJEI, OTIEIUICRHE YTIEKHCJIOTEL
npuoGperaer mpeobnagaiomee spadenue. Hampmmep, B ciaydae pas-
aoxenns octatka Gy Hy O, myTem oTimemmenus Tonbko yriexmeaoro
rasa NOJydYaeTcs:

205, Hgy03—3C0,=CygH g0,

910 OoTBegaer amememTapHOMy coctaBy C — 88,6% umw H — 11,4%.
~ Mus 6GamxammTa m KypOHrWTA TNoJMHAS HOTePA KUCIOPOAA
B Bune CO, nama GE B oCraTKe BEIIECTBO TEOPETHYECKOLO COCTABA
cooTBeTcTBeHHO: W3 Oamxammra C — 86,1% uw H — 13,9%; pasa
kypouruta C — 86,5% w H — 13,5%, ma maparymnra C — 84,8%
u H - 15,2%, r. e. cocras medru.

Honobure pacdeTsr mMelT LeXbio MOKA3aTh, YTO CANPONENEBOE
BEIIeCTBO yiKe PaclosaraeT JOCTATOYHBIMH PECYPCaMH BONOpPOXa A
OPEBPAleENA B YIIAEBOJOPOAE, OCOGEHHO CIOM(HOTO MUKIMIECKOTO
crpoenns. Bmemmum ¢axropoMm mpespauiemus campomenedi B 5TOM
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HalOpaBIeHHA MOTIM OW ABATbCA KaTaJHTHIECKHEe CBOHCTBA MmHe-
paJbHEX, PEUMYIIECTBEHHO MMIMHUCTHX, COCTABHAHIX YacTeil campome-
auroB. Ilpegnaraemas cxema oueBumgEbiM 00pa3oM cBfizaHAa C IOJH-
HuRInIecKodl mpupomoil mepsmuHmX ¢opMm HepTAHOro BelmlecTsa.

[locaegoBaTenbHoe OTIHEIIEHNE YTIEKUCIOTHI U BONEL ABJIAETCA
E€MUHCTBEHHO HBO3MO2ZKHEIM MEXaHu3MOM CHUKEHNA 9HEPreéTAYeCKOoro
YPOBHA OPraHMIECKOr0 BeIecTBa B 0OCTAHOBKE OTCYTCTBUA OKHCJIK-
Teneii. CxeMaTHIHO 3TOT Ipolecc BKIKIaeT B ceGs IIepBOHAYANLHO
CTafHI0 KOHUEHTPUPOBAHUA KHUCIOPOHA M BOAOPOZA B OTJAEIbHEIX
yJacTKax CIOHOH MOJIEKYJEl, T. €. CTAAWI0 BHYTPHMOJEKYJIAPHOIO
CONPSIKEHHOI0 OKUCHEHUA — BOCCTAHOBICGHHA WJIM JUCIPOIOPIHO-
HUPOBAHUA.

CneqoM 3a HEd MoIKeT MATH CTAJMA MEKMOJEKYJIAPHOr0 AUCIHPO-
HOPUMOHUPOBAHMA, HPUBOAANIANA K HAKOILIEHUIO OKUCJIEHHHX H BOC-
CTAaHOBJICHHKX MONEKYJ, WAM BCE OTPAHWYATCA IeperpylnunpoBKaMu
BHYTPYU OJHOH MOJIEKYJIEL.

ITeperpysteHHbIe KHUCIOPOXOM MOJEKYJH WJIH OTIEIbHEE YIaCTKU
CIOKHOR MONEKRYJNEH OTIENIAT ero Wiy B BuAe YIIEKHUCIOTH, WIA
B BHJE BOJK, B 3aBHCHMOCTH OT TOTO, B KaKuX QYHKIMOHANBHEIX
rpynnax KOHI[EHTPUPYETCH KHUCIOPOL. -

Hasa yroasporo BelmecTBa KHCJIOPOJ, HPEHMYIIECTBEHHO 00pasyer
THAPOKCUIbHEE ((feHonrHbIe) rPyNisl, 4 Qi CANPONENeBOr0 — Kap-
OokcuabHBe. B cuay aTOro, OTOIEIUICHHE BOAOPOLA OT HEPBOTO INPU-
BOAUT K OTHOCUTENLHOMY HAKOIUICHHMIO B OCTATKE YIraepoma, a Jis
BTOPOI'0 — HAKOILIEHHE BOZOPOJA.

Otnenenme oT MaTepMACKONH YacTHUH NEPErpysKeHHBIX BOLOPOJOM
9acTeil MOJTeKY.Ib IPOUCXOIUT BO BTOPY O OYepenh BBUAY 3HATUTENHHO
MeHbIIero sHeprermdeckoro osddexra, HeXeMd NI YIIAEKUCIOTH
# BoAn. JluA yroabHOro BemiecTBa BOZOPOX OTHIEIIAETCH DPEHMY-
DIeCTBEHHO B BujI€ MeTaHa, a JJIA canpomejeBoro — B fopme Goiee
CIOHHBIX YIIeBONOPOAHKX MoJeKkyd. B ocHoBe atux pasnuduil jpesxar,
KaK CTPYKTYDHEIe, TAK U IHEPreTHIECKHe IPUIMHEL.

B gacrmoctn, oThmienieEme 5HepreTHYECKHI MAJIONEHHOT0 METAaHa
ABJIAETCA NPEIOYTUTENbHEM AJA OTHOCUTEIbHO OGegHEHHOTO JHep-
rpeil yroabHOTO BemecTBa. B To e Bpema, Gomee Goraroe apeprueit
CATPOLEIEB0E BEleCTBO CHMIKAET CROM SHEPreTUYECKMe 3alachl OTIIe-
IIeHWEM JHEePTeTWYeCKH HACHIUIEHAKX CIOMHHX yTIEBOJ0POMIOB.
Ta u gpyras cucTeMH cIeayIOT M3BECTHOMY NPHHINIY MIHUMAJbHEIX
H3MEHeHHIl, pacHojaras TOJbKO MMEIOMUMHCSA BHYTPEHHAMH Ppecyp-
caMu CBOGOTHOH 3HEPTHH.

Oprauudeckoe BEeLIECTBO MOMeT HAXOQUTHCA B OCAJOYHHIX MOPO-
AaX B DPA3sNHYHHX KOHOEATpauuAX. Tak HassBaeMoe PpAacCesHHO®
OPTaHNMTECKOe BeMEeCTBO IPUCYTCTBYET B HE3HAYUTENbHHIX KOHI[EH-
rpanuax, ot 0,1 no 0,5%, umorna meckoabko Goabme. MaBneraemsre
us Hero Gemsonom GuryMbl o6EIKHOBeHHO He mpessimalor 9—15%,
HO 3TO elle He yIrIeBOJ0POH, KOJINIeCTBO KOTOPHIX Jalle BCero He Ipe-
Brmaer 15—25% na Gutym. Taknm o6pasom, comepskaHue yIaeBopo-
POOB Ha Hopoxy He focrmraer B GombpmuucTse caydaes 0,01%.
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Bonner HegaBHO MPoaHANIM3MPOBAN OPraHMIeCKHil IKCTPAKT M3 HEKO-
TOPHX AHTIWACKHX TJIMHACTHIX OCAJKOB M HAIIeJ, 4TO KOJIHIECTBO
ero B mcciegoBapHEX o6pasnax cocrasaaxo ot 0,01 mo 0,58%
Ha TopoAy. B moOTIaHACKOM CJaHIE COfep:KaHue YriIeBOoJOPOLOB
cocranisio Ha 100 4. mopopm oxomo 0,329 4., KO 3T0 0RO MaKCH-
MAJIbHOE COJlep)KaHme, UYTO W IOHATHO, €CIM HPHHATH BO BHUMAHUE
BEICONKOE COJEpYKaHme OPraHmYecKUX BeUulecTB B cianme. B mpyrux
nopojiax copep:Kapme yriesojopogoB magaixo mo 0,004%. B 6oxan-
MUHCTBEe cjy9aes MpeoGiagajid apoMaTuiecKue yTJIEBOLOPOJH,
a TAKME€ CMOJIMCTHIE BEM[ECTBA, HO IO MAJIOMY YHCIY MCCIEJOBAHHKX
o6pazmos (14) HEBO3MOKHO IIPOCJEIUTh 3aBHCHMOCTH FPYNIOBOTO
cocTaBa YriIeBOJOpOAOB OT BOo3pacTa.

3ameueno, 4TO COfEpKaHMe YTIEBOJOPONOB B BEN[ECTBE, WU3BJe-
KaeMoM GeH30JI0M T€M BHIIE, YéM MEHbIIe cogep:xaHme BooOIe opra-
Hugeckoro semectBa. OTcloga cJIefyeT, YTO NOBHINEHHE KOHIEHTPAa-
Iu;n  yIJAeBOAOPOHOB, BEPOATHO, MMEeT OTHOCHTENbHHIA XapaKTep
M 3aBUCHT OT paspymenmsa Heyraesogopoguoil dactm. OpgHako ato
gaGmiogaerca He Bcerga. TOYHO TaK 3e 3aMeIeHO, UYTO COAEp:KaHHme
YTIEeEOJ0POIOB PAcTeT ¢ yBeTudeHWEeM TIIyOMHH 3alleraHusA u3yTae-
moro obpasna. K coskanennio, Kakue-an6o olpejeIeHHEEe 3aKOHOMEP-
HOCTM B 3TOM OTHOIIEHHM YCTAHOBHUTH TPYAHO, TaK KaK IPaKTHIECKH
HET BO3MOMKHOCTH OCBOOOJUTH PACCEAHHOE OPraHMIECKoe BeIecTBO
0T MUHEPaJbLHON Noponkl, e npuerasd K NIAaBUKOBOH WMiIM COJAHOM
KHCJIOTE, WHEPTHOCTb KOTOPHIX II0 OTHONIGHMIO K OPTaHMIECKOMY
HeyI[JIeBOJOPOLHOMY BeIm[ecTHy eime Tpefyer goraszaTeabcTB. Bo BeaA-
KOM CcJIydYae MOKHO CYMTaTh YCTAHOBJEHHEM, 9TO0 OPTaHHIECKOe
BEIIecTBO B OCAMOTHHIX IIOPOfaX II0 3JEMEHTaPHOMY COCTABY TOPa3sio
Oorade yraepomoM, ueM Mojopguie canpomenu. lloatomy caegyer caum-
TaTh, 9TO OHO Yy’Ke IIPOIIIO0 KaKoH-TO HyTh NpespalleHuil, IIyTeM
IOTEPH YacTH KHUCJIOPoja, BOLOPOAA, CEPH M asoTa.

Hauanbueie sTansl nNpeBpameEus COCTOAT B TOTEPe 3JJIEMEHTOB
yraexmcaoTel. VATepecHo, YTO NpH HATPEBAHAHN CANPOIEIHTOBHIX
nckonaemux yxe npm 250° madmnaerca rasooGpasoBamme, MPUIEM
rasel COCTOAT IOYTH HCKJIIOYUTENLHO U3 YLIAEKHCJIOro rasa, a B JKHl-
KX KOHJEHCAaTaX NPaKTWIECKH CONEPKUTCH TOJBKO BOJa, HO HHKA-
KOI'0 cM0JI006pa3soBaHuA IpH 3THX TemOepaTrypaXx em(e ger. Ilpu Goiee
BEHICOKMX TEMIEepaTypaX B OPragEMYecKOM BeIIeCTBE IIPOMCXONAT 3HA-
9UTeNbHAE W3MEHEeHNA, BHpa/kaiguecsa B 06pasoBaHum Bee GoJbmmx
KOJIHWYECTB PACTBOPMMEX BEIECTB. JTOT IPOLECC HOCTUTAET MaKCH-
masbnoll Bemwauman npumepro npum 350—3907, korma oprammgeckoe
semectso yike Ha 80% muau Goiblme mepexoguT B pacTBop Gemsona
mpum sKerparmpomanmm. Ha sToM 3Tame memecTso yike Tepaer Goib-
MyI0 9acTh KHUCJIOPoJa B BHAE YIJIEKHCJIOTH W BOMH, HpeBpamasich
B Maccy, OoraTywo yriaesomopogaMu. HoHeuwo, 9T aHajgoruu Mexmy
PO ECCOM ©CTECTBEHHOTO IPEeBpAalleHusA OPraHMIECKOTo BeIIecTBa
H HATPEBAHUEM [0 TOBOJBHO BHICOKNX TEMIEPATypP HE MOTYT ABIAATHCH
J0Ka3aTeJIbCTBOM 0OOIHOCTH IPOIECCOB IPEeBPAMleHnsd, OTHAKO 3aCay-
JKMBAeT BHMMAHHA BO3MOKHOCTb IIEPEBECTM IPAKTUYECKH BCO
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opraEWYecKoe BemecTBO B pacTBopmmyn ¢opMmy Ges obpasoBanma
kokca. IloTeRnmanbAHI KOKC 0CTaeTcA B OCHOBHON Macce mMpeBpalieH-
HOTO OPraHAYECKOro BEMecTBa B BHJle, BEPOATHO, PACTBOPEHHOH JacTH
qr0o MOMKeT 06’BHCHI/ITL, Io9YeMy OOIILITKH HaAuNTHA YIrJUACTLIe «0OCTaTKN
HedTeo6pa3zoBaTeNbHOTO IpoNeccay OKaskBAaKTCHA, KaKk IpPaBUjo, He-
YAAYHEIMA. OTH OCTATKE IPUCYTCTBYIOT B HepTH B BHAES CMOJIHCTHX
BemecTB NepBHYHOTO XapakTepa, a MOTOMY HX He3aYeM NCKaTb
rae-To BHe He(TH LI €e MEeCcTOPOKICHMS.

TosknecTBeHHOCT: HAN GJH30CTH TpolectoB o0pa3oBaHuA W IIpe-
BpameHus paccesnHoil m KOHIEHTPHPOBAHHHWX $OPM OPraHuvIecKoro
BEOIECTBA B BHAe CANPONENeBuX yrieil o0bACHAET, MOYEMY 3JEMEH-
TapHHH cocTaB 3TMX 00pa3oBaHWil M KEPOreHa CJIAHIEB 9acT0 COBIA-
AAIO0T.

B ta6a. 69 npmBeperk A CpaBHEHHA HEKOTOPEI® aHANH3H, MOKa-
BEIBAIONIHE MOJHEOE CXOCTBO HEKOTOPHIX KEPOTEHOB CJIAHIEB ¢ Oy PhIMA
YrIAMH CAaDpONEJHTOBOTO THOA.

Tabauya 69

ComocTamiicHAe dNeMeHTAPHLIX AHAIA30B OPraEAYECKOro BemecTna
cranies B OypuIx yriaeid

Mune- Bec. %
aJbHLIE
Haycro6moaaTa pqac'm,
% C H |O(N+S8)
JIEKTHONEeMOBRI cioander; . . . . . . 80 58,3 6,3 35,4
Canponens o3. Ceamrep . . . . . . 16 58,3 6,9 34,8
JCTOHCKHY CHaHED . . . . . . . . . 55 76,6 941 14,3
CyxokyAaTcKmii forxem . . . . . . . 8 76,8 8,9 14,3
Cnanen Komranxos, YCCP . . . . . 76 82,7 10,3 7,0
Topbaumr . . . . . . . ... ... 20 82,6 10,1 73

Hax npasuio, canpomeIuToBHE YIim IOpazji0 MEHEE 30JhHH, 9eM
ropiogune ciaaninu. CoGeTBERHO TOBOPA, 3TO W ONPEHENAECT OCHOBHHIO
pa3na9uf, TOCKONBKY HMX HET B 3nementapmom cocrabe. Mcropma
OPOVMCXOMEHHA CANPONENUTOBRX yrieid m clanmeB OmIa pasimdyHa.
T'pomapsan pacopocrpaHeEHEOCTE PAaCCEAHHOrO OPraHUYECKOI'O BeINe-
CTBA HE WJEl B CPAaBHEHHE ¢ KOHIEHTPUPOBAHHKMHU GOPMaMH TOrO e
maTepuana B Bafie yraeH.

BepoaTtuo, 210 06CTOATENBCTBO CHAYKHMIO OXHOX W3 OPUYHH,
IoYeMy pacCeAHHOE OPraHMIecKOoe BEIeCTBO, O0COOGEHHO B KOHTAKTE
¢ IIMHAMK, NOJHEe NPOMIIQ STalkl NDeBpAMleHnsl JacTH €r0 B yrije-
Bogopoxubie BemecTBa. C TOYKE 3PEHHS KATAJIHTHIECKHX ABJICHHN
HECOMH¢HHO HU3KNe KOHIEHTpalmyW OPraHMmYeCKOro BEIIecTBA CO3Ma-
Basau Gojee 6AaronpHATHHIE NPEJNOCHUIKH JJA 3aBEPINEHHOCTH Ope-
BpameHusa, HO 3T0, KOHEYHO, HE eIMHCTBEHHAsA NPHIMHA, TaK Kak,
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BEPOATHO, AMEIX 3HAYEHWE TaKKe M TeMOepaTypHEe yCJIO0BHH, JXaB-
aeawe u T. 0. Ilo MHeHHI0O TeoJ0roB, CTOPDOHHUKOB OpPraEHYecKoro
OpoMCXoMKNenun HefTH, KIMEHHO DT0 PACCEAHHOE OPraHMYecKoe Beme-
CTBO CANPONEIUTOBOR HPHPONE MOTIO JKaTh HavYasio HePTAHEIM 3aie-
KaM. TaK KaK B paccesaHHOe N KOHIOEeHTPUPOBAHHOE OpraHuvecroe
BEMECTBO MOTJIO JaTh OPH HOAXOJAIMHX YCIAOBUAX HedTh, TOUHEE
ee HavaabHbheE (QOPMEI, COOP O COCTOAHHE OPraBRMYeCKOro BeIlecTBa
KaMeTca 6ecriio/igaIM.

IlpencraBnennaa B HacTOAINEH IiaBe cXeMa OTHOCHTEIBHOTO 00o0-
ralleHuA BOJOPOAOM, KOHEYHO, He BCKDHIBAeT Jerajeil peaxuui,
HepeRoJAMNUX CalPONEeIUTOBHE MaTepual B HeQTh WiM medreobpas-
Hble BemecTBa. JTa CXeMa WoJYepKuBaeT, OXHAKO, DOCTENIEHHOCTEb
peaknpii Opespaliesusa H COBEPIIEHHO OTBepraeT KaK XHMHUYECKH
HEBO3MOMKBHHE cJayYali BHE3anHOTO NpPeBpalleEnA CalponeNd HIK
€ro 9YacTH B YTJEBOJAOPOJE, MUHYA PpPasJInIHHE IPOMEKyTOYHhIE
craguu. OTmennedne yIJIEKHCIOTO rasa M BOJR JOJKHO CONPOBO-
sAaThcA 06 pa3oBaHNEM Ha KpaTdalimee BpeMA 09€Hb aKTUBHBEIX COEH-
HeHuli, KOTOpHE BCTyNAalOT B pasHOOGpPa3HEE IPONECCH B3aUMONei-
CTBHA, a H02TOMY HadalmbHafA He@TH HOMAHA AMETh NPEAMYINECTBeHHO
HEHACHIIEHHY 0, OOMMIMKIMIECKYI0 NPHEPOALY, W TOJBKO BTOPHIHLIE
peakuHE NepeBOAAT 3TO HATaJbHOE BEMEecTBO B HACTOAIMHAE apOMaTH-
geckue u TACPUAHEE YIIEBOLOPOME, A TAKKe B MeTaHOBEE, ocofenno
H30METAHOBHEIE YIJIEBOMOPOAL, XapaKTepHLE IJd MOIOJRX, MAaJo
npeBpamerEsnX Hedredi. ITH OTHOMEHNA BHEHH TaKiKe M3 NOCTENCHHO
MEHAIETOCA COCTaBA CAIPOIeNH U ero HPON3BOJHHX, HOAYyIal0MUXCH
myTeM IOTepH yIJeKueaoro rasa m Bofgu. Ilosmas morepa Bcero
KHCIopoaa Moria OH JaTh:

CygH;504—2H,CO3=CH,4  papa  Callon_g-

OdgepngrO, peayNbTHPYIONIAA MPOIYKT MOMET HMETh TOJBKO HEHA-
CHIeEHEN XapaKTep II0 KOJWYeCTBY BOHOPORA, YTO IPH OTCYTCTBHHR
KPaTHHX CBA3EH BO3MOKHO TOJBKO JUIA CHIBHO HHUKJIE30BAHHKX CO-
emuacHnd rmbpuaEoro XapakTepa. )

Canmponenesas rumoresa mpoucxXoxaenwsa HedTH HE JaeT IPAMOTO
OTBeTa Ha BOIPOC, KOTRA H B KaKUX YCIOBUAX CapONeab MJIH OPO-
AYKTH ero HocaefylommX NpeBpallenni mnpespamaercd B HedTb.
Moo, KoHedHO, OPEANONOKETL, 9T0 HA HAaYaJbHHX CTAZUAX H3Me-
HEHUA OPHHEEMAalH yiacrae Gmosoruueckue gaxrtopr. BosMoxmo, 9TO
fepMenTaTHBHOE pasjiodKeHue B KaKOW-TO CTeHeHd NOJATOTOBIAET
caDpole/eBuii MaTepuaJ K npespamiesuio B medrb. Opmxako mocie
norpefeHns OPraHUYECKOro MaTepuanaa u B 0co6eHHOCTH IOCIe CMEHH
OpeuMyIIeCTBeHHO BOJXHOU cpeasl Ha Cpefy, cofep:Kallyl He3Hadu-
TeJbHOe KOJUIEeCTBO BOMH, BCAKHEe GHOIOTMIecKHe IPOIECCH HOJKHLI
Pe3Ko COKpATUThCH, W B 3TOT mepuoj OuojiormyecKuii GakTop Tepsaer
cBoe snadenme, OCHOBHYW poJab A0JEHH DpuobperaTs HeO@OTeHHEIE
PeaKl(uy JuCHpONOpPIUOHEPOBaHUs cBoGOmHO# smeprmu. B axcnepn-
MEHTAJBHOM OTHOIIEHAH OCTaeTcA COBePOIEHHO HeM3yYeHHHM BOIPOC
0 BOBMOKHOCTH IIepepPOKIeEAA HorpefeHHoro OpraHuIecKoro BeIecTsa
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B BemecTBa, ropasgo Ommke croAmue K YTIEBOXOPOAAM, deM -
K UX reTepONPOU3BOAHAEIM, XOTH TEOPETUIECKH 3TH IIPOI[ECCH ABIATCA

BHoJaHe 3axkoHduMu. Hartamutmieckomy $GakTopy B 3TOM IIaHE HAJO

OTBECTM OJHO W3 TAABHEIX MECT.

OpraanuecKkuil campoIeseBelii MaTepual Ocaskjaerca Tropasfio
MeJlJIeHiiee nmecka, HO NIMHUCTHI MaTepuaJ, KakK ysyke ObLIO IoKasaHo,
cmocofen JIuTelbHOe BPEMA HAXOAUTHCA BO B3BENIEHHOM COCTOSHUM,
¥ T03TOMY IOHATHO, II0YEMy OprammdecKuil Marepuaid W TIHHUCTHE
qacTADE MOT'YT OCa’KEaThcf COBMECTHO, €ClH BOOOIE MMEI0 MECTO
IOCTyIIIIeHUe TUIMHUCTOTO RBemecTBa. Tak Kak INIMHE, aXe B HEaKTH-
BUPOBAHHOM COCTOAHWH, CHOCOOHE! IIPEBPAIATh ONHU MOJEKYJEl
B Ipyrue, faje B Ipegenax yIIeBOJOPOAHHX KIACCOB, BOOOIE MeHee
CTMOCOOHEX K IIPeBPAMEHHAM, YeM COeJMHEeHHA T'eTePOTeHHOro Xapak-
Tepa, 06pa3oBanue yriaesogoPoA0B 1 OMU3KAX K HAM BEIECTR CJIOHHOM
HOMUIUKIMIECKOH CTPYKTYDH KaKeTcA ¢ XUMUIECKOH TOYKH 3peHud
BeposTHbIM. C ipyroli CTOPOHEL, IECOK M KapOoHATHEIE MO POAK JUIIEHE
APKO BBIPAKEHHLIX KAaTAJIATHYECKHX CBOUCTB, a IOTOMY COBMECTHO®
OCAKCHHE OPraHWYeCKOr0 BeIIecTBa TeoperndecKd He obecledn-
Baer  OmaronpumATHOd  00CTAHOBKM  AiaA  HEQTEOPOM3BOJAIIMX
oporeccoB. HapGouaTHse mopojib, cofep:kamue opragnieckoe Bere-
CTBO, ABIAKTCA MPOLYKTOM HpeBpalleHuWil CKeJIeTHHIX dacTeil opra-
HH3MOB, I, CJIEOBaTeJILHO, HEBO3MOKHO KAaK-TO DPA3BEIHHATH IPO-
IECCHl OTI0KEHAA 0PTraHUIecKOro BelnecTBa u kapGonarton. BeposaTno,
HaJmiue KapOoHATOB JOJIKHO NPENATCTBOBATE 00pasoBaHUK HeQTH.
Takum oGpasoMm, OpUXOAUTCA ONMPATHCA TJIABHEIM 00pa3oM Ha Iin-
HHUCTEIE IIOPOJHI, (®ep:Kallue opragudeckoe BeEIEecTBO, KaK Ha Ola-
TONPHATHYIO cpeRy AJA HedTeoOpa3oBaTENbHEX IIPOI[ECCOB.

Daxkre, ogHAKO, MOKA3KBAIT COBCEM MHYI0 KapTHHY: HepTh OUeHb
9acTo, [aKe MOMHO CKasaThb B MORABJIAKIEM GOJBIIHHCTBE CIyIaes,
BCTPEYAETCA B lieCYaHHX M KapOOHATHHX IOPOfaX, YTO ¢ XUMHIECKON
CTOPOHBI 3aCTABJAET CUMTATL ITH IIOPOALI TOABKO BTOPWIHKEIMH KOJI-
JexkTopamu HedTH.

Bee cnoskmpre 6mocmaTeTHYeCKHMEe BeIecTa 06pa3yloOTCA M3 IIPO-
cTedmmX Xumiieckmx coemunenuit spoge CO,, H,O, NH; n gp.
tHusHeHHbI MpoIlecC NEPEBOAMT OTH COENUHEHHS B CIHOKHEAMIHE
BEIecTBa, XapaKTepU3YIIIMe KMBOE BEIIeCTBO, HAIIPUMEP, B KJIer-
uaTKy, OeJNKM, KUDHI, JNTHWH, UOPQUDHHH M XPYyrue BeIIecTBa,
CymecTByIOne W DPa3BHBalOIUecAd B Pe3yibTaTeé OJHAKQH HaIpas-
aennoro OmocumATesa. ['mGemp >KMBOro BellecTBa IDEKE BCEro pas-
PyImaeT Te CBSI3M MENKAY 3JIeMeHTaMM, KOTODHE, COOCTBEHHO TOBOpH,
U ABIAITCH IPHU3HAKOM JKH3HH, M TOrJa HAYMHAETCH DPepTrorpagHaf
3BOJIIOIUA B UCXOJIHLIE IPOCTEIE XHEMAIeCKHe coequHeHnA. Ecau medTh
IPOMCXOAMUT H3 KMBOTO BEmIECTBA, TO €e YTJIeBOZOPOMHLIA XapaKTep
AIBIAETCA IHUIOb OJHMM M3 HaYaJABHKX 3TAll0OB OPEBPAIEHAA CJIOKHARIX
FeTepOreHHLIX COCJMHEHNd B Gojee IPOCTHE M OTHOCHTENbHO yCTOM-
YUBLIE COGHUHEHUA YTJIEBOTOPOZHOTO THIA.

Paspymenue cioHHX OpPraHmiecKMX BEMECTB HAa HOBEPXHOCTH
3eMJIM B YCIOBHAX aspaliui AeACTBHTENHHO HpEBpallaeT oprammye-
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CKHUe Bell[eCTBAa B Bel(ecTBAa, U3 KOTOPHIX OPMUPOBAINCH OPraHW3MEL,
raaBueiM o6pasoM B CO, m H,O. Boccramopurenbnan cpepga medra-
HHX MecTOpPOMACHUI IpHiaeT 3THM NpeBpalleHnAM ocoOuii Xapak-
Tep: B HEAPAaX HOT KUCAOPOJA M CJEJOBATENbHO HET YCJOBHE JaA
o6pa3oBaHNA TaKuX TPOCTHIX COGMUHEHMIl, KOTOpHE Bcerga obpa-
3yIOTCA HA TOBEPXHOCTH; NIpeBpalfeHuns 3aMHPAIOT HA CTaXud yrie-
pogopogos. ONHOBPEMEHHO TeTeporeHHEEe 3JEMEHTH, pPaHee BXOJMB-
mKe B cocTaB oprammdeckoro semecrsa B Buje rpynnsr OH, NHs,
COOH u ppyrux, mDepexogsT B MAJOAKTHBHEIC GOPMHI: a30T BHEH-
pAeT¢a B LUKIMYECKYI TPYNIEPOBKY, KHMCJIOPOA u cepa mpuobpe-
Tal0T WHePTHHH XapaKTep MOCTHKOBHIX cBs3eil, o0pa3ysa TDOYHbIE
COBIMHEHNA; IePeKuBatolme npeupameﬁuﬁ Hed)TI/I Ha 3HAYUTEIbHOM
oTpezke ee ucropuu. IloaToMy IpeBpauleHHA HOTpefeHHOTO OpPraHm-
9ecKOro BemEecTsa B BOCCTAHOBUTENBHOI 06CTAaHOBKE MOTYT HpOTe-
KaTh U IPOTEKAlT TOJHKO B HANPABICHHH OT CJHOKHHEIX MOJEKYI
K Gouee mpoctsim. B. WM. Beprmagckmii, ropopsa o ToM, 410 CBOMCTBa
HeTH 3aPOXTAITCA B OPraEnaMaXx, OpaB TOJAbKO B OTHOIIEHUN HE3HA-
YUTeJNBHOTO COfEepH#aHuA 0co60 yCTONIMBHX COeQUHEHHH Bpoae mop-
¢upunoB. YTIeBOAOPONHHI K6 MaTepual [0 TaKOil cTeleHu mepepa-
foram, 9T0 y/Ke HC COXPAHWI YHACJHeIOBAaHHEIX IPA3HAKOB MCXOJHOTO
BeIecTBa. JTO I0JOMKEHne, cOOCTReHHO TOBOPA, He JaeT BO3MOKHOCTH
UPOBOAUTD KaKme-1n6o aHAJOrMM ¥ CBA3M B cBoiicTBaX HedTu m pas-
JMYHHX OPTagmIecKHX HMCXogHuX Matepumaios. [lostomy Bech Bompoc
o6 mCXOAHOM OPraHWYeCKOM BellecTBe He(TH [OMKEeH pemaTrhesd
HEe CTOJIBLKO MPHPOMOH 8TOT0 BENIECTBA, CKOJBKO €0 IOTEeHI[HAIbHEIMU
3amacaMu M TeOXMMUYeCKUMU YCIOBHAMM €r0 CyABOLHI B 0CamOYHEIX
mopo;jjax.

CurosxHbie TeTepolIKINYeCKHe COeANHeHNA, MEOT000pas3HEre opPMEL
BeIIeCTB CO CMEMAHHEMM QYHKIHAME SBIATCA HepBUYHOH (PopMoii
OpeBpaleHusa IMOrpeGeHHoro OPraHmIecKoro BemecTsa. JacTs cMo-
JAHCTWX BEINECTB He()TH SBJAETCA UPUMEPOM IOxoOHOTC pofa coefu-
nenuti. OHH, ¢ ofgHOH# CTOPOHH, HPEeBpAaIlalOTCA B Gojee IIPOCThHE
YTIEeBOXOPONHEIE, cIIepBa TaKe OYeHb CIOMKHAHE COSNUHEHHH, ¢ IPY-
roif -- HepexoAaT B Pe3yNbTaTe MUCIIPOINOPLHHOHMPOBAHEUA BOXOPOHA
B eme 6osee CJIOMKHEIE HOJWUUKIHIECKHE COCHUHEHAA, ABIAKIINECH,
TaK CKas3aTh, OTXonaMu medreobpasosarenbHoro npouecca. C xumu-
9eCKOl TOYKM 3peHms OfMHAKOBO HEBO3MOJKHO IIpeAcTaBuTh cebe
HM DpAMOE HpeBpalleHWe IOTPe0eHHOT0 OPranmiecKOoTo BellecTBa
B YIJIeBOJOPOAH, HU 0o6paszoBamme NPH 3TOM METAHOBHIX YTJEBOM0-
poyon. llocmennne 3mamenyroT coGoil He HaYalbHEIC, a KOHETHLIe
cTaJuy NpeBpPalleHUs, NOPEJIIeCTBYIOIUe OKOHIATeNbHOW rubenn
nepTH 1 npeBpalmenuio ee B Metan u rpadur. NHoit mopsagok mpespa-
mexua KCXOMHOT0 MaTepuaia B He(Th, T. €. Iepexo] OT MPOocTeNmux
METAHOBHIX YTJIEBOJOPO/OB B CIOKHEE NOJNIUKINYECKUES CHCTEMEI
XAMPYeCKH HEBO3MO'KeH B ycaoBuAX medreodpas3oBaTenbHOIO IIPO-
mecca.

Ha Bcem ncTopuieckom myTm mpeBpalmernit HCXOQHOTO MaTepuana
BepTn ®m  camoii HepTm BeTpedarTcA cayydam, OTKIOHAMHAE
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HopManeRHIl mpomece, BauAlomme Ha coctaB Hedrm. Cioma caenyer
OTHECTA HE33KOHOMEpHHI KOHTAKT HePTH ¢ KNCIOPOAOM BO3AYyXa,
MuKpoGuonorndeckne $arTope, ¢(us3nIECKHe MBMEHeHNMA @paKIuoH-
HOTO COCTaBa M LPYrue MHOT00ODAsHEIC SBJIEHHMA, 3KPaHMpYIOMnH
adPesT KOTOPHX HEKOTOPHIMH ABTOPAMH PacCMaTPUBAETCA KaK 3aKo-
HOMepHOe pasBmine Meramopdusma Hedru. Ecu nemosmoxuo cGpo-
CATH €O c4eTa Bce 3TW TIPHUBXOAAMME 0OCTOATENBCTBA, TO BO BCAKOM
caydae neobXoIuMMo OTBECTU MM JIOJKHOE MECTO MMEHHO TAKHX Ipu-
BXOOAUUX 0OCTOATEIBCTE.

B npoTrBononosEOCTh YRA3AHHOMY NOPANKY OpPEBPaLeara HCXO0)-
AOTO BemecTBa HeTi OT CJIOKHBIX COENMHEHNH K IPOCTHIM HEKOTOPH®
asrops (B. A. ¥Ycmencrmii n O. A. Paguenko) BujBauynu nroif nopsa-
nox mpeppamenwit. McXomaniM MaTepuasoM He@TH CYHTAOTCA YiKe
rOTOBLIE YIJIEROJOPO/IE, IIPEAMYIECTBEHHO METAHOBOTO PAJa, U B 9acT-
HocTu mapadunpol, comepKamiuecd B HE3HAYUTEN6HWY KOTA9ecTBax
B OpragU3MaX, TI4BHLIM 00pa3oM PacTUTCIBHEC M KMPHLIE KHCIOTHL
mAM HX HPOMBBOJHHE, MTOCHe [eKapOOKCUIMPOBAaHAA INPEBpamaln-
muecHd B MeTaHOBHIE yraepogopoxaki. Taxmm o6pa3oM, aBTOPH BIpaBe,
co cBoefl TOYKN 3PCHMA, HA3HBATh napadnHOBYI HedTh Pa3HOCTHIO,
gaubolee coxpaHumBIEdl Yeprul DepBmIHOro Tdila. DecmapadmroBrre
pedTl DpegcraBaAlor cobolf, D0 MHEHHIO 3THX ABTOPOB, BTOPHIHHIA
OPONYKT OKACAMTENbROTO Meramopdmsma. B wactrocTm, muwinge-
CKHMEe YIIeBOJOPOIEl, XapaKTepnaylomue HagTeHoBRE HEPTA, ABIANTCH
Pe3yIbTATOM OTHOCHTEABHON KOHIEATPANMEH TOX HHKIMYECKHX YIJe-
BOLODOJ0OB, KOTOPHE NPHCYTCTBOBAJNM eIle B «Pa3nocTy, Hamboiee
COXpaHHBMER YepTH NEPBMYHOTO THIAY M HE WUTpaBIeld TaM sHAYu-
renbAOA poan. VcuesHoBeEme MeTaHOBHX YrA€BOXOPONOB ABTOPH
BUOAT, BO-IEPBHIX, B YHAUTOKEHAM MHMKPOOPTaHA3MAMH H, BO-BTO-
PHIX, B IIpeBpamieHnd X B NuKIadecKae yraesomoponn. Jomyctnw,
9ro mepBudman Hedrh copep:kama 80% MeTamoBHMX YraeBofOpPOAOB
u 20% nuranueckux. [{aa Toro, 4To6H NOMYIRIACH I1PEUMYIIECTBEHHO
nukaugeckas wedrs ¢ 80% cooTBETCTBYWOMMX YTIEBOJOPONOR, HEOH
xouMo, 9T0GH HedhTh morepsana okoino 94% cBOMX METaHOBMX yIje-
BOJIOPOIOB MiM OKoXo 79% cBoeit maccw. Tak kak 310 BechMa Mano
BEPOATHO, CAeyer IPeuoiaratb, YT0 Bce [el0 He CTONBKO B YHHITU-
JKEHUM METAHOBHIX YTJEBOXOPONOB, CKOJBKO B OKHCIAMTEIbHOM MeETa-
MopduaMe, DEePEBOLAIMIEM METAHOBH® YIJIEBOZOPOAH B INuKJIMIecKHne,
B yactoocTa B HapreHoBre. Onmaxo B OpPramudMecKod XuMuu cCOBEp-
IMEeEHO Hed3BEeCTHH CHOCOOH IMUKIN3allu¥ METAHOBHIX YTIEBOAOPOLOB
B HaTenoBhie, 00 KpailiHeid Mepe B YCIOBAAX, MLICAAMEX B NOA3EM-
BO#t mafoparopum, He TOBOPH yKe 0 TOM, 9TO Hogobuas peakmus
nporusopednsna GOu Tepmogmramuke. IloatoMy ymop B atoM caywae
JenaercA HAa PasNMUHEE MUKPOOMANBHEE IPOIECCH, MEXaHM3M KOTO-
PBIX, BOPOYEM, OCTAEICA COBEPUIEHRO Heu3BeCTHHIM. [Ipsameie ommITH
MEKpo6uoJorndeckoir o6paboTkd HePTH B YCIOBHAX, MAKCUMANBHO
OpubINKEHHHX K YCAOBUAM HeQTAHOTO TOPU30HTA, [0 CAX ITOP HE AAIH
pesyabTaToB, MOMTBEP:KAANIOUX NPEAUONOKEeHNs, CKopee JaMe 3TH
pe3yabTaTe OPOTHBOPEYAT T'HOOTETMYECKUM TIPECTABIEHUAM CTO-
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POHHNKOB MHEKpOOmAnbHOH pesrenbnocTH. MaBectHO Takie, uTO
KONW9ecTBO IUKIMIecKmX HepTedl TpeTHIHOrO BO3pacTa IPUMEPHO
B Ba pasa IpeBHmaer KOJIHYeCcTBO Hedreld METAHOBHIX, XOTA ¢ TOYKH
3peHUA UCIE3AVBEHHA METAHOBHEIX YIJIEBOA0POMOB CIELOBANO Obl 0Mu-
xKats obparHoro ormownesnA. Orucaurenbasit Meramopdusm, axe
ecJI OTBJEeYbCA OT Kpaime JKeJaTeJbHOI'0 €ro WCTUJKOBaHUA, Tpe-
fyeT Kmcaopoja BO3iyXa, KOTODOTO HE HMeeIcA B HEAPax jaske
Ha HEe3HAYMTeJIbHHX ray6mEaX, Tak Kak cpega HedTaHOro mJIacTa
BCer;a HMeeT fABHO BOCCTAHOBHTENLHEIM Xapakrep. Bech Bompoc
0 IpoHCXoAeHnn HedTH M3 PacCesHHOro OPraHMYECKOTO BelecTBa
npuobperaer ocofeHEoe 3HaYeHMe UMEHHO BBUAY Goabmoidl pacmpo-
crpanennoctd ero. B. A. Vememckuit m O. A. Pangyenko cumraior
O03TOMY, 9T0 MMCHHO PACCEAHHOE OPraHAMYecKOoe BEINecTBO ABUIOCH
gadaabEEM ucTounmKoMm Heptu. Ha crp. 198 Ommo yske moKasaHo,
49T0 copepKaHKe yrIeBOZOPOAHOH WacTM B HEM KpailHe He3Hadu-
Tensno. O4eBARHO, BLIIEEHME 3TUX YTJEBOLOPONOB U HOCHENYIOIIee
AKKYMyJIHPOBAHUE HX B HOPOMHNICHHOE HEQTAHOE MECTOPOIKIEHU®
Tpe6GyCeT IIOACHEeRMt OTHOCHTeNbHO HPUIMH W BO3MOMKAOCTEH momol-
HOI'0 aKKyMyaupoparpma. Ilpegmoaaraercs, 9T0 Ta3nl, 06pa3yonigecs
NpH HAYANAHHHX H3MEHEHHAX OPTraHMIECKOTO BeIIECTBA, CIOCOGHH
HepPenoCuTh JKMAKHE YTAEeBOZOPOXH M OTJIarars MX BO BTODUYHEIX
KOJLIEKTOPaX B NopAjke ofpaTHO# pacTBopumocTH HedTuH B rasax.
EnBa 1 MO:KHO COMHEBaThCA B 10M, 9TO B IpPHPONe HOA0GHBIE IpO-
IMeccH MMEIHM MECTO, HanpuMep npu o6pasoBaHHM TAK HA3KBAEMHEIX
rajoKOH/IEHCATHBIX CKOILIeHu#l Jerxkoi uedTm, ONHAKO TOKA He
umeercd OCHOBaHME DaclpocTpapATh fABJeHHe 06paTHLI pacTBOpU-
MOCTII Ha BCe HeTAHLE MecToposkHeHma. HpoMe Toro, HAYTONKHOE
COjIe]’KaHUE PACCeAHHRIX YTIE€BOLOPUNOB B IOpomaX meobXoXuMEIM
o6pazom Tpefyer momymeuns o6 oMedb manekodl Mmurpanum BedTH,
B IpPOTUBHOM cJydae 3allacoB 3TOM MOOTEeHUUAJbHOH HedTHm sABHO
He Xparaer AaA o0OpasoBamus KPYHHHX HedTAHUX 3ajeked. ITo
3aTpyHeHne YacTuiHo obxopmrca B. A. VYcmencKuM NpeRmojoske-
HpueM, 49TO YTJAEB)[OPOXHI HE TONbKO BHAGAAKTCH U IEPEHOCATCA
B TOTOBOM BHAE, U0 TaK/Ke B KaKofi-To cremedm o6pasyiTcs m3 opra-
HNYEeCKOTO BemecTBa, MO-BHAAMOMY, B GOpMe METaHOBHX YIJIEBOLO-
pPOMOB, XapPaKTePU3YIONMX, COINIAaCHO JTOMY aBTODY, HadalbHYIO
mete. Bo Bcakom caygae xapaxkTepuoil Weproil B THiIOTE3€ IponMC-
XO/KleHi A HedTH 113 OPraHu9ecKoro BellecTBAa SBIAETCA PAaCCEeAHHOS
COCTOAHNE HTOTO BEIIeCTBAa, IPUYEM yTJIEBOAOPOMB HAXOJATCS B HeM
ViKe I TOTOBOM BHJE, BCIEACTBME 9ero camoe oGpasoBaHue IPOMbI-
IIEHHKX MECTOPOMKIERUM HAJ0 PacCMATPUBATH C HTHX TOYEK 3PEHMA
He KaK XuMmdecKuil mpomecc mnpeolpasoBaHusA OPraHUIecKoTo Be-
ImecTBa, a Kak YMCTO MEXaHMIECKuH MpPOoIecc MEPEeH0ca M CKOIJICHUH
STHX YTJIEBOROPOROB. B 3TOM 3aKiaiogaercd OCHOBHOE OTIMYYME PAC-
cMatpuBaemoi rumotesst B. A. ¥Yememcroro m O. A. Papgenko or
IpecTaBIeHnd O TePMOKATAIMTHYECKOM HOpEBPAlleEMn Oprannde-
CKOTO BeIecTBA B YIIeBONOPOAH, NepeXoAd depe3  pPa3iIuTHbO
CTa[uM BHENEHHA KUCIOPO#Za C 00pasoBaHMEM BC@ HOBHIX W
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HOBHIX NPOAYKTOB, HpuOamkalomu@Xcd HOOCTENeHHO K YIIEeBOZOPO-
mam. Jlpyroe pasmngme 3aKIH09aeTca B TOM, ITO COINIACHO TEPMOKaTa-
JATHIECKOH THOOTe3e, a TaKKe TePMONMHAMEIECKHM CoOOparKeHmam,
HavdYaJbHAA HE(bTL JAOJI)KHA& COCTOATH M3 BAICOKOIUKIN30BAHHBRIX
BeImEecTB, a Hé METAHOBEHIX YyIJIeBOAOPOOOB.

Ecau npunaTh rumoTesy o TepMOKATAIHTHIECKOM TIPOMCXOKICHAR
Hed)TIfI n3 OpI‘EHI(I‘IEGKOI‘O BelmecTBa, TO UMEHHO PAaCCeAHHO®e ero cOCTosA-
HHe ABIAeTcA Gomee GraronpuATHHM, TOTOMY 9TO 3TO ofecmeduBaer
TpOMalIHHI.;I u30RITOK RaTaaTHTHI€CKOr'o areLTa, T. €. NINHACTHX HOPOJ.
Takum o6pasom, paspaboria Ba’KHOTO BOIpoca 06 aKKyMyJIUPOBaHUH
paccedHHOH 1eTH B NPOMHILIEHHHE 3aJ€KH MOIIa OH pemuTh
OCHOBHOIl Bompoc HedTeo6pazoBaHMA M TOTAA CYLIECTBEHHHIM pa3im-
9peM MEXKAY pacCMaTPHBAEMHLIMH TUIOTE3aMu OcTalach OR TOXBKO
npupofia HaJaAbHHX YTIeBOJOPOAOB.



Laaga XIIT
I[IPEBPAIIIEHVIE HE®THI B NIPUPOJE

Ilpeske 4eM mepeiiTH K MB3IO0KEHHIO POJIM TepPMOKATAIUTHYECKHX
OpONeccoB B NpelpalleHHd HedTu, HeoOXOAAMO CKAa3aTh HECKOIBKO
CJIOB 0 CYIIHOCTH STOTO fABJIEHMSA M 00 XapaKTepU3YIOLHX ero NpH-
3HAKAX.

OOBIYHO U0/ TCPMHYECKUM PABIOMEHHEM LOAPA3YMeBAIOTCSH peaK-
HuH, IPOTeKAKIIpe UpH BLICOKHX TeMllepaTypaX: oOWYHELIA KpeKWHT
sedi mpn 490° n mupomus mpu 700°. Temmopas sHeprms Takoro
BEICOXOr0 HOTeHUHaJa B GOJBLINHCTBE CIyYaeB OKA3LIBAETCH [0CTA-
TOYHOH [JA Dpas3puiBa CBA3H MEKAY YIUEPOJHEIMA aToMaMy, 4YTO
OPUBOJUT K PasykpynHeHnio OoJBIIAX MOJNEKyJ B MeHbIIMe. SHAYU-
TeIbHO 60Jee HM3KME TeMIepPAaTypH HEJOCTATOYHH [JS TaKOro Iy-
60KOI0 MBMEHEHHA MOJEKYJB U WU3MEHEHMA HANPABIAIOTCH IJab-
HuM 00pasoM B CTOPOHY JAMCHPONOPHHOHHDOBAHUA pPAIHKAIOR,
B CTOPOHY M30MEPH3AalMH MOJCKYX B (ollee yCTOUdHBEIe (HOPMEI
I K OTIICIVIEHUI0 DPajiiKkaloB MU Jiaske PacHlelIeHUuI0 MOJEKYJ, eClIu
9TOMY CLOCOGCTBYIOT CTPYKTYPHEE 0COOCHHOCTH mX.

TepMokaranuTiuveckne peakumum TpPOTEKAIOT CopepIieHHo HHAve.
XapakTepHOil 0COGEHHOCTBIO UX ABIACTCHA MPENLIe BCEro cobuoeHne
OpUHITUIAa HaHMeHUbOINX BO3MOKHHX ]{IBMGHGHI/Iﬁ, YTO HaXOJAUTCH
B COOTBETCTBHH ¢ TPeCOBAHHAMHM TePMOIMHAMHUKA M IOJOMKEHMI
0 ¢BoGojHON SHEPIUM MOJNEKYHN. JTH IpeBpalleHus TpeGyIOT ydacTus
RarajsuTHYeCKUX BeIECTB, TIaBEEM 00pa3soM aloMOCHIHKATHOLO
mana. llpu sToM pesynbraTer TepMmokarammTHUecKoro IPeBpAaIleHAA
MOTYT 4 He COOTBCTCTBOBATH LPOCTHM TePMUIECKHM IIPeBpAINeHUsM,
KOTOpHe MOriu Gbl NPOTeKaTh 1O BANAHMEM TOABKO OHOTO TeMIe-
patypHoro ¢axropa. TepMmokatanmtuueckue peakuuu Opn HMBKHX
TeMIlepaTypaxX, Boollle ToBOps, OPOTeKAaKNT MENIeHHO B OTINYHE
OT MHCTO TePMUYECKHX pPeaKUUi HPH BHICOKUX TeMIepaTypax.

Cymiectsyer MBOTO Teopwmit, 06BACHAIOLMX NeACTBIE aJlIOMOCHIIH-
KaToB NpU TepMOKaTaluse, M BeCh 3TOT BONPOC emie He mpuobpes
Xapakrepa TOYHO YCTAHOBJEHHOTO NpuHIuNa. B 0CHOBHOM Jieqo
CBOAUTCA K TOMY, YT0 B KaTaJAM3aTOpax 3TOr0 THHA UMEETCS OJ(UH
UM HECKOMIBKO BOJOPOAHEIX aTOMOB, CHOCOGHHX 3aMeIaThCH YIIEBO-
AOPOJAHBEIMU MOJIEKYJIAMH 32 CUET OTINeNJIeHUsA IPOTOHA, YIACTBYIONICTO
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B menHo# peaknua. [loaToMy Heo6XoAUMEIM yCIOBHEM ABIASTCA HAIU-
que B KaTajgum3aTope yCIoBmil, of6ecmeYmpalIuX BCIO CyMMYy IIpeBpa-
merunii. He Bce anioMocuMIMKaThl OKa3HBalOTCA AKTHBHHMH, B U3
HPUPOJHEHX HPOAYKTOB TAKOBHIME FABIAITCA PASTUIHEE CHANKATH
THOA OEHTOHUTOBHIX INIMH ¥ B YacTHOCTH cofiep:Kaliiue CTPYKTYPyY
MOHTMOpHJIJIOHETa U OTHocANMecd K rpynue KHCJIbe CHJIHKATOB.
CormacHo TeopHy YHTMOpA, HON0ABAA KHUCIOTa PACCMAaTPHBAETCA KaK

mouop npotonos. Kucmora HA cocrout us nporona H7T u cBasausoro

¢ HuM ocHoBaHMA A~. Bo BpeMmA KaraauTunYecKoil peakmuu KUCJIOTA
oT/aeT CBOM HPOTOH pearupylomeid MojieKylje, HEPeBOAA ee B CIOK-~
HEli moH. B 3ToM COCTOAHMH CJOKHEIH HOH HCURTHBAET ONpeAeIeH-
dple WaMeHeHUs, mocle 9ero OpoToH CHOBA OTXO[AHMT K allOMOKpeMHe-
Boll KuCJIoTe W TakuM o0pas’oM KaTalms3aTop pereHepapyercsa s
HOBEIX MOMOOHRIX jKe peaKIHid. AJOMOKpDeMHeBadA KHCIOTa HMEeeT
dopmyay (HAISiO,)x, corzacHo KoTopoil cofiepiKaHme OKHCH alio-
MUEHRA [oJuKHO cocTaBiaATh 28,3%, a KpeMHEeKWMCIOTH 66,6 %. Cun-
TeTHYeCKHe KaTajxn3aTophl cofep:xar or 85 no 90% KPeMHEKHCIOTEL,
TaK 970 HX MOYKHO PACCMaTPUBATh KaK CMeCh U3 KPeMHEKUCIOTAl € DpU-
MeChIo alloMoKpeMHeBod Kucnaorel. B aToll cMecu aKTHBHOII ABJIACTCA
mocsaefHMAA, TAK KAk HA OKACh ANIOMMHHA HH KPEMHEKHCJOTAa CaMi
mo cefe He HBIAIOTCA KaTaJIn3aTOpaMu.

Ecan axkTuBHHI BOJOPOJ B aJIOMOCHINKATHOM KaTalH3aToOpe
3aMenicH KakuMu-Iu00 OCHOBAHWAMHU, KaK 3To M OmlBaeT B ciydae
MHOTUX OPUPOAHEX BellecTBaX Tula O¢eHTOHHTOBHX IJIMH, aKTHBHOCTD
KaTaausaTopa CHABHO Tajaer, HoaToMy HeoOXomuma OnBaeT ofpa-
GoTka mof06HOTO MaTepHalla KHCJIO0TOM, 3aMeHAIoNeil MeTalll Ha BOO-
pox. Mumepann Tuoa GeHTOHUTA, acKaHMTa, TyMOpuHA H JApPYyrux
HOCJe KUCJIOTHOH 00paboTHu OKa3HBAKTCA XOPOIMUMH KaTalms3arTo-
paMi, XOTH ILIOXO pereHepupylTcA u B OOJBIIMHCTBE CIydaeB He
BLIIEDP/KUBAIOT LOBTOPHOTO HAarpeBaHms  BCJIEJACTBHE  CIICKaHHA
U yMeHBIIEHHA BHYTpeHHed monepXHocTH. XOTA AMIOMOCHIHKATEH
ABIAIOTCH KaTalu3aTopaMu B 0OLIYHOM HOHUMAHUHW 3TOLO CIO0BA,
TeM He MeHee B Ipoliece PeaKIME C YIIeBoA0PoJaMHu KOJINIecTBO KaTa-
agaaropa gMeer Goabmoe aHadedue. OObACHASTCA 3TO TeM, 9TO B IpO-
LEHTHOM OTHOIIEHHH Co[epKaHie AKTUBHOTO BOAOpOfA HEBEJHMKO,
M eC.aH KaTaiusaTop 3arpA3HAETCA CMOJUCTEHIMU BellecTBaMH, 00bII-
HEIMM CUYTHHKaM# TEePMOKATAJINTUTIeCKNX IpeBpamleHuil, [edcTsHe
KaTaju3aTopa NpeKpamaerca. Bamsane KoaumdecTBa KaTaiamaaTopa
XOpoIIo BMIHO Ha IpuMepe HpeBpaieHus napaduua. Ecan napagur
¥ xaraausarop B3ATH B ortHomexmu 1 : 1, Buxod merkax ¢paxiui
mocde 2 4acos peakuuu mpu 275° MOMET COCTABIATH HE 6oaee 5%,
Torga Kak eci KaraiuaaTopa B3fATo B 5 pas Goxsile, 9eM mapadusa,
TO BuXof ToBrmaered fo 15—25%, mpu opmoBpeMeHHOM 00pasoBa-
HUH CMOJUCTIWX Bel[ecTB, OJOKHPYOIINX KaTalusaTop.

C Touxm spenus xuMud HedTu 0coOCHHEI HHTEPEC UPE/ICTABIAIT,
KOHEYHO, IPUPOHEE BelleCTBA TUNA [VIMH, B KOTODHX KaTalUTAYeCKH
AKTUBHME BEllleCTBA MOTYT COLEPHKaTheA B Bume €e00JbIWON IpUMecH
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yie B rotoBoM Bujie. [loaToMy, xoTa 0GHYHEE IIMHN, HADpAMep Kao-
JAHHETOBLI, HOAKTHBHE, HE0OIbINAA IPEMECh AKTHBHLIX (GOPM INIEHH
MosKeT ofecneduTh KaTanmTmIecKuid addext, Tem Gonee, 4To B mpu-
POAHHIX YCHIOBUAX COOTHONIEHHE MeXAY HEePTHI0O M KATATATUICCKUM
BeIIeCTBOM MOKeT OHTH 0YeHb BEHICOKHM B IOJB3Y IocaegHero. OmerT-
HEIM JyTeM HOKa3aHO Ha PEaKNUAX HOJHMEePU3aLMA H Ha IpeBpalle-
HUU He@TAHHX ¢GpaKimid, 9TO 3aMETHHE NpeBpaleHMA BEIBEIBAKTCH
He TOJLKO OORYHLIMA TIIMHAMH Hocle 06paloTKE MX KMCJIOTOH, HO
Aae OPOCTHIMH, ChIPHIMH I'NIMHAMH, B TOM 9HCJI® ¥ MKUMH, KOTO-
phie 9acT0 COOPOBOKAAWT HedTAHEe Mectopoxaenus (B. Bpykc,
A. B. ®pocr, A. U. Boromonos r pp.). C Touxu 3peHms mpeBpame-
HEA He)TH B Opupoje cieAyeT oOpaTaTh ocofeHHOe BHUMAHUE HMEHHO
Ha HU3KOTeMOepATypPHHE peaKIu: ¢ aJdIOMOCHJIMKATaMd, TaK Kak
HEBO3MOKHO JOHNYCKAaTh B YCIOBMAX HePTAHOTO MECTOPOKICHMA TeM-
mepatyphl, OpeBmIIapmuc npuMepHo 250°, XoTA 00HYHO 3TH TeMie-
patyps ropasgo mmke (1o 150°). C gpyro#i cTOpOHE, yCTOHYHBOCTH
PAa3IVYHBIX YIICBOAOPOAOB, He T'OBOPHA yiKe O TeTepoTeHHHX COelH-
HEeHHsX, BooOme roBopsA, pasnuYHA. Y Ke YKa3KBAJIOCh, 9TO HEKO-
TOPHE YTIE€BOAOPOAL, HaOpHMep (eHmINUKIOreKcan, mpem-Gyrmi-
GeHaon, m3onpoumiaGeH30N m Apyrue 3aMeTHO IPeBpamaloTca  yike
opr 100° ecam mX BarpeBaTh C KAaTAlIH3aTOPOM JJIATEIbHOE BpeMS,
a WHOITIa BeChMa KOPOTKOe. YCI0BHA, CyHmIeCTBYWI(He B HeTHHEIX
MECTOPOKJEHUAX, B OTHOWIEHHA NPOAO/KHTENBHOCTE peaKIUH
(MHOTHE MUINHOHEI Je1) B naoparopuu He OCYIECTBHMEI, H IpAXO-
AUTCA TOAb30BaThecA OoJiee BHICOKHIMH TeMIOepaTypaMH, YYHTHBAfg
BO3BMO3KHOCTh OTPaHUYeHHEOHN aKCTPAIONALNE B 001acTh 60jlee HUMBKHEX
TeMIepaTyp.

TepmoraTanuTiieckne mpeBpaleRus yrieBoX0POOB PA3HLX KIAC-
coB, HeQTAHHX (paknuii, mapaduua m ToMy IOAOGHEIX BeIleCTB UBY-
danuch ¥ u3ydaiorcAd B aabopatopuax Jlemmurpagckoro ymmBepcH-
Teta 1 Texmonoruueckoro wHCTMTYTA, a Takxke B HeramoM reomoro-
passejloinoM uHCTUTYTe ¥ Jlemmmrpame. B mactoamee Bpema yixe
MOKHO BBIBECTH HEKOTOPLIe 3aKOHOMePHOCTH NPeBPAIeHHA HedTH
¥ OPHMEHHTb UX K PealbHOMY YIVIEBOAOPOXHOMY COCTaBy Hedreil,
ocofenHO K HX JerKuM (pakoumsaM, OMYCKAIOMEM MHAUBHYAIb-
HO® HucclefloBaHHe COCTaBa. JTH 3aKOHOMEDHOCTH OH/IM MOKAa3aHE!
B COOTBETCTBYIOMMUX MECTaX KHATH HPH ONUCAHWE YTJIEBOJODPOXHHX
KIaccoB.

XoTsa w3yYeHHe HPOAYKTOR TePMOKATAIMTHIECKOTO OpeBpameHus
9acTo HOKA3HBAET 3JHAYUTENBHOE COBIAJeHNe CO CBOHCTBAME WM COCTa~
BOM HeQTAHEIX (ppaKknuif, TeM He MeHee TePMOKATAIHTHICCKOMY ¢pak-
TOPY Helb3Ad OPUIECHIBATH POJb efUHCTBeHHOro. CaMOIpOU3BOIBHO®
npeBpalleHAe KOMIOHEATOB HeyTH, OpOoTEeKaiomee B TeYeHHe MUJLIHO-
HOB JIeT, MOeT GHTb CJIeJCTBMEM AUCUDOIOPIHOBHPOBAHAA CBOGO-
HOM BHEPIHU B CTOPOHY CO3AaHHA (0Jiee YCTOMYMBHX CHCTEM M B DTOM
Clyiae OpUpPOJHEE KATaAW3aTOPH TOABKO ofJerdaior mpomece,
He co31aBad OPH 3TOM HEYero IpHHIANMAILEO HOBOTo. B cBA3: ¢ aTAM
Onno 6 KOHEYHO MHTEPECHO BHIACHETH, HA KAKOM HTaIe HCTOPHH
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nedTE mofoGHEE HpeBpamieHusA ABAAKTCA Hambosee BEPOATHHIME.
Hexonuoe BemecTBo HedTd 0CAMKZASTCA YACTO BMECTe ¢ INIMHHCTHIMHA
qacTHIIAMH, He 00pa3ysa TAKHX OCAJKOB, B KOTOPHX OpPraHM9YecKoe
BOIMECTBO ABJIANOCHE OH HpeobiafalomuM, ACKINYEHHE COCTABJAIOT
HeKoTOpHe cinaHmu. Taxum obpasoMm, y:e € CaMoro Hayaja cCo-
anaeTca o6cTaHOBKA, OaarompuaTHAA AJA KaTaJlMTHIECKHUX OpeBpa-
mernit. OpEako mofo6HEIe ocago9Hne 0o0pa3oBaHuA Beerja Haxo-
AATCA B YCJIOBHAX, OIM3KUX K TeMOepaTypaM, XapaKTepHKEIM JJIA 3eM-
HOH HoBepXH&CTH. ¥ TAeBOLOPOAHOE DNepeporkjeHue NOrpeGeHHOro
OpraHMYEeCcKOro BemecTBa BO3MOIKHO JNMIL TOrja, KOrfga cMech OpraHm-
YeCKOTr'0 BellleCTBAa ¥ TIIMHHCTHX BelleCTB MONafaeT, B CUIY HOTpyKe-
gasA, B obaacTu Gojee BHCOKHX TeMHePaTyp, B TaK Ha3hHBaeMylo
obxacTh kararedesa. M3 aToro ciaenyer, 4to HedTh He obpasyercsa
HETIpepHBHO U3 IOCTOAHHO HAKOIVIAKONIMXCA OPraHMIECKHX OCTAT-
KoB — HeoOXofilmMa CMeHa reojorudeckoil obcramoBku. Takum obpa-
30M, oOpasoBaHuMe YIJIEBOROPOJAOB cleyeT OTHECTH Ha KaKue-TO
Apyrue aTams, Boobme rosops, oTAAJeHHHE OT TANOB 0CAZAKOHAKOI-
aenus. Jlajee cyapba oprangyecKuX BelleCcTB, B YaCTHOCTH YIieBO-
AOPOAOB, IUKTYeTCA yike He XuMudyecKuMu Qarxropamu. IIpomMumaues-
HHe He(TAHHEe MeCTOPOKIEGHUA KOHUPHTPHDYITCA HO B TIIHHAX,
a B Gollee MOPHCTHIX MOPOAaX, AKTUBHOCTH KOTOPKIX B OTHOMEHUH Ipe-
BpalieHdsl eJBa Jd ABIAeTcA BrcoKoid. OpHako B mpumpoje Bce oca-
NOYHLIe MOPOJEl, B TOM YACJAE MECKU 4 KapOOHATHEIE OPOAH, JACTO
COIepyKATh IpUMech W TIMHUCTHX BEIIECTB, KOTOPHE MOIJH HTpaTh
poib B IPeBpaImCHUM He(pTH, IOUABIed B HOPHCTHE HOPOJE BTOTO
tina. lloaToMy npespanienne HeTH MOMKET DPOTEKATh M BO BTOpHY-
HHX KOJJIEKTOPaX, €CIA K 3TOMY MMEIOTCH COOTBETCTBYIOIHE YCIOBHA.
B macrosamee BpeMA Bce mOf0GHEE BONDOCH JaleKHd 0T pa3pemeHHA
rJIaBHENM 06pa3oM HOTOMY, 9TO HaM HEHM3BECTHH CIOCOOH MUIpandd
He)TH M caMoe ABJIeHWE MHUTDANUM He OYeBMIHO B HEROTOPHX CAY-
qaAX,

Ecnm mcxopnTh m3 coBepmIEHHO HelpaBHoMomo0HOTO HOOyImNeHHA,
9T0 YIrAEeBONOPOAH HedTH c¢pasy, HENOCPEACTBEHHO BO3HHMKAKIOT U3
HOrpe0eHHOT0 OPraHKYecKOTO BellleCTBA, MAHYA BCEBO3MOMKHEE IpO-
Me)KyTOYHEIE CTAUK, IpeBpamieHHe HeQTH OTPAaHAIHBACTCA Ne PeXo oM
OJHHX YrieBomoponoB B Apyrue. Copa ke HYMHO BKJIIOYUTE He
TOIBKO M3MCHeHWE pAaCIpefeleHUsS U COOTHONMEHHS KHACCOB YIJje-
BOJOPO/IOB, HO M M3MeHEHHA MOJEeKYIAAPHOIO Beca, T. €. oGpasoBannme
HU3KOMOJGKYAADHKX YIIEBOLOPOJOB H3 BEICOKOMOJEKYJIAPHHX.
Taxoe ponmylieHne HaXOQUTCA B HACTOJBKO IOJHOM IPOTHBOPETHA
¢ OCHOBHHIMH XNMHWYECKMMH 3aKOHaMd, YT0 O HeM HEBO3MOYKHO
roBOPUTH Jlake B IPeANONQKHTEJbHON ¢opMe.

C XuMuYecKo#l TOYKU 3peHUA HEBOSMOKHO O0OATH pa3iwdHEe
npoMesKyTodEsle PopMu Gypyniei Hedtu. OTCIOa BO3HUKACT NpefcTa-
BiIeHUe 0 NepBuYHOM Hedtu. llpoBecTn rpaEnny MexIy yIieBoAOpOA-
HOU He)TbI0 M HEYTJEeBOJOPOAHEIM MCXO/IHEIM BeIIEeCTBOM, faxe B TOH
¢opme, KoTOpasd HeEIOCPENCTBOHHO LpeJMecTBYeT cTagmd HedTH,
COBepIIeHHO HeB03MOkHO. UT0OH 3T0 chenaaTh, HeOGXOAAMO ¢ CaMOro
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HaYaja 3afaThCA KAKAMH-TO OIpPefleJIeHHHIMA KDPATEPHAMHA pa3adIMI
Mex1y HeQThI0O M IPeAMeCTBYIONMMY eil ReYIIeBOJOPOAHEIME Belle-
crBaMu. Taxylo rpamuuy NIpoBecTHn, OQHAKO, HET BO3MOMSHOCTH.
Haxnas HedTh CONEpPKHT TO MIH MHOE, MHOIMA Jake H3MepHeMoe
JAecATKAMH IpOLEHTOB KOJAUYECTBO TeTEPOTEHHHX COGAUHEHHHA, HO
OT BTOro 0oHA He HepecTaeT OKTH He(ThI0. TeXHOMOrNIECKHE KpUTEpUI
3/lecb He HeNCTBUTENBLHE.

Bonpoc, o ToM, rge KoHYaeTca BemecTBo, cmocOGHOE NATH yrile-
BOZIOPOAKL, ABJAAeTcH GecupenmeTsmM. YacTb opraHHmYecKoro Beme-
CTBA MOOT, B CHIYy CBOeH XHMUJeCKOH CTPYKTYpH, 1ATh HACTOANIHE
YyIIeBOJOpOJHEE CMeCH, TOTAa KaK Apyrad 9acTh, XMMHUIECKH MeHee:
AKTHBHAMA, MOKET OJHOBPEMEEHO IPUCYTCTBOBATE B TaHHKHX YCIOBUAX
B HOU3MEHHOM cocroAHuu. MoOKHO, KOHEYHO, JOIYCTHTH, YTO KHPO-
BOoM MaTepHmal, CofepKaImiaii TOTOBYI0 lemb YIIEPOAHEIX AaTOMOB,
CHoCo0eH CPAaBHUTEJBHO JETKO HepedTn B MeTaHOBHE YTJIEBOJOPOMLI
wiy BooOme — B yraeBofopoxu. Ho 5To ToIbKO YacTh BelllecTBa
6ynymeit HedTH, OCHOBHAs sKe Macca ero NpeBPAIAeTCsH, MPOXoxA
MOCJHIe/l0BATeIbHEIE 9TAIIK, B CIOKHYIO CMECh BEIECTB BEICOKOIO MOJe-
KyJApHOTO Beca, o0xafaloIuX OUKINIECKEM CTPoCHHEM, a TaKiKe
Cojlep:KalfUX HEKOTOpoe KoJAn9ecTBO reTepoaToMoB. [loTeps sTux rere-
POATOMOB CO3[aeT HPeANOCKIKE AXA 00pa3oBaHuMA AKTUBHHX COEHNH-
HeHWi, CHOCOOHHX K HOCHeAyIoliell HoJMMepH3aquu X KOHAEHCAIUR
Mouekya. [losToMy mauanpHasa yraeBofopofHAfA cMech KOMH{HA MMETH
CILOKHHY HOIUIUKJINIECKUH XapaKTep; B 9TOM CMECH HAPARY C IOJIH-
MeTUICHOBHMA LUKIaMH OyAyT cofep:KaTbCA apoMaTHYecKue, a
TaKke uX pasnnvdsie KomOuuanmu. HazanbEme craguu HedreoGpa-
30BaHMA, eCJAM HO/[Pa3yMeBaTh WO/l 3THM TePMHHOM CoOCTBEHHO o6pa-
30BaHHE YrieBOJOPOJOB, XapaKTepu3yITCA COBMECTHLIM COJle D AHUEM
BHCOROMOJIGKyJIHpHHX yI‘JIeBOJIOPOIlOB B OCTATKOB reTeporeHHEX CO-
elUHeHU. JTH XUMUYECKHe CBOMCTBA OGBACHAIOT BEICOKHH MOJEKY-
JAAPHHA ¥ yIeAbHHH BeC MePBUIHON HeTH ¥ 3HAYMTENHHOE copep:xa-
HUe B Heli CMOJIUCTH X BEllleCTE, He HIeHTHYHKIX CMOJHCTEM BeIleCTBaM,
BO3HMKAIOMuM NIpH BTOPHIHHIX IIpoleccaX wuaMeHenusa Hedru. Iloxa
CIOKHEI® MOJEKYJIH ellle COXPaHAIT KaKyo-To GIM30CTh K CTPYK-
Type HCXOAHOTO MaTepuasia, 09eBU/HO, HE UMEeTCA HOCTATOUYHKX OCHO-
BaHWH NOPeANOJNAraTh B TAKMX HeTAX BHICOKOE CONEPIKAHHE JETKHX
YIJIeBOAOpOAOB M rasa.

Haree Haunnaerca nmocremenEwit nporece Tparchopmanuu. C oo
CTODOHEI, CHOKHEE MOJEKYJIADHEE CHCTEMhl IIPeBpallaiTcad B Golee
OPOCTEE ¢ OTUEIJIEHUEM TeX MIM HHHX PafuKalioB, cyIIECTBOBAHHE
KOTOPAIX MOIKHO JOIYyCTUTh B FeTEPOTCHHHX COelUHEHHAX M3 yHacJe-
AOBAHHHX CTPYKTYD, HO KOTOPHE, B CHIY HPOCTPAHCTBEHHEIX 3aTPYA-
HeHUH M CHWKEHHA DHEPreTHIeCKOT0 YDOBHA, yiKe HEBO3MOIKHEL
B YOPOHIEHHEIX CTPYKTYpax yriaeBofopomoB. C Apyroii CTOpoHH, 4a¢Th
apoMAaTUYECKUX CHCTeM, OTIIeNUBINAsA OT ce6a MeTaHOBHE M HadTeHO-
BHE paJuKa/lH, B CHIY JeUINTa BOZOPOKA B CHCTeMe, YILIOTHAETCA
¢ 00pasoBaHMEM BLICOKOMOJEKYJADHEX HOJUIHKINYECKUX, BCe
Goabme rpajurusupynomumxcsa Monekya. Peaxbmo 3ro BHIPARaeTcA
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B 006pa3oBaEMM HE3HAYHTENbHHX KOJIATECTB 6eH3MAa, - DperMymie-
CTBeHHO M30METaHOBOT'o XapaKTepa. Ila aToM sTanme MaloRepOATHO
Tak:e 00pa3NBAHUe WIH BhyeJeHAe TPOCTEHIEX OPM HUKIATECKAX
coeiMHeHUI. Y eabHO-TAKeabe HedTH, GoraThle CMOJUCTEIMU BeINE-
cTBaMu, He COA@p/AAT IMIUIOUeHTaHa, IWKIOTeKcaHa HIn Oemsona,
3aTo BCErJ[a IPHCYTCTBYIOT WX TOMOJOTH. JTU IpocTeilillue yraesoo-
PoAH TPAOOPETAOT 3HATCHNE TONBKO HA HalpHeHMAUX 3Tanax npespa-
meuds, cKopee BCero B peayJbTaTe JACLPONOPUMUHAPOBAHUA Pajy-
KaJ0B, 9TO BeIeT, B CBOIO odepe/s, K 00pa2oBaANi0 CoBePIMEHHO HUBRIX
CTPYKTYp, yike BOBCE He COXPAaHAIMHUX YHACTENOBAHHLX UPUIHAKOB
c1poenus. Tar, HanpaMep, SKCHEPRMEHTANBAO HOLA3AHO, TTO TOAYOH
o6pasyer NpaKTHIeCKU DKBUMOJIERYTAPAYIO CMeCh Gen3olia @ KCWIOJA,
2 KemIoa — roayoda (a caefoBaTenbHo, Gemsona) u TpuMeTuNbeH30MNA,
uuKiIorekcuabensoa obpasyer pmaiIorekcunbensos n Genson, Npu-
veM OJHOBPEMEHHO OTI{EMIAeTCA MAKIOYeKCaH, YaCTHIHO NpeBpanian-
apics B MeTUIUKIONCHTAH W T. IL. Bce momo0Hbe mpollecCH BCerga
WAYT B CTOpPOHY 0OpamoBaHMA TAKHX CORJMHEHMH, KOTOpHE obma-
IAlOT HANMCHLIINM SallacoM SREPIUM, QTO U BEIPAKaeTcsH PANOM 3aKo-
HOMGPHOCTEH, 0 KOTOPHIX ysKe YHOMEHAJOCH OPH MIIOMEHUM Mare-
puaia o KjaccaX yIIeBOJ0POJOB.

IIporpeccnpyoimee upeBpamenne HegTy NPEBOAAT B KOHIE KOH-
OB K TOMY, 4T0 00paxyloTCH yIIeBOAOPOAH, YiKe HATCM He HAmOMU-
HAIOMEe UCXOJHEE CTPYKTYpPh! OPraHMJecxoro BelleCTBa Ha IIOCJIeA-
HUX TamaX ero mpeBpameuns. lloaromy ciepyer ¢ Goabmoil ocTo-
POMCHOCTBIO 1IPHHUMATh T¢ THIO1e5hi. KOTOPEE pacHpOCTPaHAIOT
Ha HedTh CBOMCTBA MCXOHOTO MaTepaaia, OyaAb TO NUTHAH, MKUEPH
nan enie Kakue-EMOyAh KOMOOHEHTEl KMBOIO BeINECTBA. Bricokas
yCTOMYABOCTh YrIeBOJlOPofoB ® Heloxbmasg YCTOHIEBOCTE HOYTH
ECeX reTepOTeHHHIX COEMHCHMI OCTaBIISIET BO3MOKHKIM TOJIBKO O/IMH
OyTh: OT TeTepoleHHKX COEMUHEHME K YTIeBOLOPOHaM.

IIpu TakuX ycioBMAX MCXOTHLIA MaTepuan HedgTn He HI'paeT Cymie-
CTBEHHOI pojim ¢ XuMmIeckoil Todxm spemms. OH Mor OBl OKa2aTh
U3BECTHOE BJIXAHHE TOJBKO B OTHOMIEHAW KOMIOHEHTOB, YCTOHYWBHIX
MMEeRHO TOTOMY, YTO OHH COEPMKAT TDYNIHPOBKY ATOMOB. Oau3KHX
K TAKOBOH y Yra€BOAOpPOAOB, HAIIDEME[ B CIy4ae MHDOB M BOCKOB.
Moxuo DpefcTaBnTh cefe Takie JACTHYHO yHACHAeJOBAHHEBE TPYLIH-
POBKR, 4aC1o0 TCpENBalOIlMe TPOMAjilF OTPe30K B MCTOpPUM HeTH
(nopgupun). Bindaue acXoaH0I 0 MaTepuaia CymecTBeHHO HE CTOMhKO
¢ XuMudgecKoil ToUKH 3peHHA, CKOIbKo C TOYKH 3DEAMH 3allacoB
MCXOTHOTO MATEpHads W yCJOBHIl- ero IMOTEHIMAJBHOLO IpeBpalle-
HuA, T. €. ¢ DAEPrerd4ecKol TOYKH BPeHUA.

B ocuoBHOM umMemoTCA j|Ba NNIaBHHX HaupaBJeHAs W3MeHeHHA IIIy-
Goko IpeBpaMeHHOTO CanpoleneBoro BelecTsa: 1) moreps rerepo-
aToMOB ¢ o0pa3oBaHmeM YTJeBOXOPOMOB M 2) IpeBpallieHNe CaMuX
yraesofopofos. Ofa HampaBlIeHUs, 0IeBHHO, ONKEL UMErb HOCIe-
foBATEABHBII XapaKTep, ofHAKO B ydeTe CJIOKHOCTM HCXOJHRIX Be-
IMecTB M pasHo0Hpasna THIOB OPraHMYECKHX CoeJlHHEHRH, ClIAraomux
9T0 BEIeCTBO, HEBO3MOMKHO IpeLCTaBHTh cele, YTO CKOPOCTH HX Ipe-
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BpallieEUA B YIJ@BOKOPOAK JOMKHH ORTb OAUHAKOBHI. Iloatomy
YacTh MOJIEKYJ OHOTO TRIA yCIeBaeT LPeBPATATHCH B YIIE€BOAOPOAH,
apyras, Oolee ycroiiuuBasg, TONBKO HAYMHAET CBOW IPEBpPAILECHHA.
Kopoue rosops, of6a HanpaBieHuA H5MEHeHHA MOTYT UMETh KOFKY-
papyiomuii Xapaxtep. 910 KOJAHO HPUBOPUTL K TOMY, 9T0 B 00pa-
30BaBIIelics HedTM HA PAaHHUX drauaX IpPeBPAMIEHHA MOFYT HPUCYT-
CTBOBATH B PACTBOPEHHOM COCTOAHHM reTeporenHLIe BelllecTBa, mOTe-
pABIIMe 3HAYMTE ) bHYI0 HacTh reTepoaToOMOB, HO elie de AOME/OUX
0 cTagmy yriesofopoRoB. 9To MoryT OLITH pasjMYHEE CTPYKTYpPH
HOPPUPUHOBOTO THOA, HEKOTOPHE KJIACCH CEPHUCTLIX COefWHEeHMil,
a TAKe KUCIOPOHEE COeNUHEHUA ¢ dUPHOCBASAHHLIM KACIOPOAOM.
HmenHO TaKHe CUCJJMACHUA U COMEP/hATCA B CMOJHCTBIX KOMIIOHEATAX
nedTell, ecu 9TW KOMIOREATH He BOSHUKIY B pe3yibTaTe H0BePXHOCT-
HOT'0 OKHCJeHHA. :

Ecau HedTH BCOHTHBAIOT B IPUPOJAHHX YCIOBHSAX NpeBpalleHne
B CTUPOHY pasyKPYHDHEHNA MOJeKys 1 o6pasoBaHHA METAHOBHX yIile-
BOJIOPONOB, CJIe0Bai0 OHl 0MHAATb, YTO jPpeBHUE B TIe0JOI'HMIecKoM
OTHOUICHHH He@TH, HMeBUIOe BO3MOKHOCTH CHI€J0BaTh YyKa3aHHOMY
IpeBpalleHnio, JO/’KHE MMeTh NPEUMYIeCTBeHHO MeTAHOBHIH XapakK-
tep. logcaert B. A. Ycumenckoro u O. A. Pajyenko feiiCTBHTEIBHO
noATsBepKRaoT 3ro (Tadn. 70).

Tabauya 70
CroiicTsa HedTell U3 MeCcTOPOKACHHI PA3NIAYHEIX re0JOrAYecKAX
nEepHOAOR
Buxox, %
Bospacr Yao. sec
ITapadun Bensnn Kepocun
Kaitnosoit e e e 0,888 1,9 19 17
Mesogoit . . . . . . . . 0,872 31 21 12
MMajgeosonr . . . . . .. 0,848 4,1 26 15

IIpuBenennsie 306ch JaHHBIE YTO9HEHH M COOTBETCTBYIOT Cpe¢Be-
B3BeNIGHHLIM BeJWIHHAM HA 0CIO0Be 00JBDIOT0 CTATHCTUIECKOTO MaTe-
puaga. YKasaHdbe aBTOPH OOLACHHIOT 2TW JANHEE CO CBOeHl TOYKH
3peHUA H CYHTAIOT, YT0 HajleosoicKue Hedru sABaAlOrcs Gosee Gaus-
KUMHA K OepBUIHOMY TUIy Hed'Td, T. €. IPAAEPHUBAIOICH TeX o0bsac-
HeHUii, KOTOpEE yyke paccMaTpuBAJHCh B ROEIE 1JABLI O LPOMCXO-
penun nedru. Memny TeM ¢ TOUKH 3pEeHHA TePMOKATAJIMTHYECKOH
TATOTe3H BO3pPACTAHWME COflep’KaHusd JeTlKMX YINeBoZOponoB L OeH-
3uHe W YacTMIHO B KepoCuHe, a Takdie HafleHNe YHeibHOIO Beca
H BO3pacraHue cofepxaHud napaduHa clejyeT paccMaTpHBAaTh
Ka; 3aKOHOMEDHHI NpoIece pPasyKpyUHeHHA MOJeKyJd HAYaIbHOIH
BedTH.

i
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A. A. Hapues morasax, 410 ¢ yBeandeHueM ITyOHHE 3ajeranmn
"edTH, T. e. ¢ yBeJH9eHAEM TEeMIePATypPhl IJIacTa OTHOMEHNe NoJIAMe-
TJIEHOBHIX YIJIeBOXOPOROB K MeTAHORHM IIafaeT, 9T0 aBTOD CTABHT
B cBA3L ¢ mpeppamerneM HedTu. B tabn. 71 mpmBogures atoT MaTe-
puai.

Tabauya 71

COOTHOMeERN¢ MEKAY DONMMETHICHOBBIMA U METAHOBHIMM YTJIEBOAOPOJAMK
B pMcTHAAATAX HedTeil go 550°

Iny6una,
Boapact 2000
Io 500 | 500-—1000| 1000—1500 | 1500—2000 H BhIIe
Kaiirgosoir . . . .| Bonee 30 5 2 1 0,9
Mezoaoit . . . . . 5 2 1 0,3 0,15
MManeosoit . . . . 1 1 0,8 0,5 —_

ABTOp I0Kasal Tax:Ke, 4TO ¢ yBedudeHHEM IiyOMHLI HeTAHOTO
IacTa B JerKoRUOAIMMMX @paKnusax HedrTell Bo3pacTaeT CofepsKaHUe
apoMaTRIeCKHX YIVIeBOJAOpPOHOB, IpuieM 210 SIRIeHHE HAOII0JaeTcd
AnA HedTedl BCeX TreoJornYeCcKUX BO3PACTOB.

Ha puec. 19 yciaoBHO mokazaHK mocJeoraTeJbHKE TAlL IPeBpa-
meHuA ucxoAmoro Bemectia. o ocu abcuuce OT/IOMKEHR! LPOLERTHE,
a o OCH OPJMHAT YCJOBHEIE 3Tanbl IPeBpamleHnsa. BRepXy AmarpaMmu
pacnoJjiaraloTcsA Te TeTePOFeHHEIE COeUHEHWA, KOTOpue COGCTBEHHO
u ABaAwrca uctoTaaroM Hegra (Ne 1). Ilo Mepe moTepyu retepoatoMcs
ofpasayorca pasiuvdee CMOJIMCTHE BeI[eCTBA, ele CojleprKamue
rnaBHeM 00pa3oM HeyraeBogopojiubie coegunenus (Ne 2). drtu cmo-
JMCTHIE COCHUHEHN NOCTeNeHHO UPeRpallaloTCA B YIIeROAOPOEL, 910,
OfHAKO, COIIpOBuUKfaeTcd o0OpasoBaHWEM OTXQI0B HpolLecca, Couep-
JKAUUX OTHOCHTCJALHO YCTOHYHBHIE BEIIECTBA, LEPERUBAN[Ae 3HA-
9nTeJpHHE LpeBpallgHHA He(TH. B KOHIe KOHIOB 3TH BemecTRa
00pasyioT cMech ¢ PA3IMYHEIMM OPOAYKTAMU YIUIOTHEHHA U JACIPO-
LCPUUOHNPOBaHUA BOJOpPO/(a BTOPUYHOI'O Xapakrtepa. XoTA 3TH BTO-
PUYHEE TPOAYKTH TEOPeTWIECKUM He TOIUKHE COAePIKATh KUCIOPOK
K cepy, TeM He MeHee 3TH 3JeMeHTH LDHCYTCTBYIOT BO BTOPHYHEIX
cMmonax (N: 9), Tak kar oT/edeHne WX OT MEePBUIHHIX CMOJHKCTHX Be-
mecTs HeBO3M2KHO. Buicokuil MoeKynApHEI BeC NEePBRX OpPOAYKTOB
HpeBpalleHusA NPHBOZUT K BO3HUKHOBEHHIO COEpPRA CIOMKHHYX ru0-
PRIHBEIX AapOMATHIECKHX YIIEBOAOPOJAOB, MOCTEUEHHO BHIAeIAOIMUX
romMoaoru Gemsona (Ne 3 u 4). Ilagenne copep:kanuA BRHICIIEX apoMa-
THYECKHX YIIeBOMOPOJOB B pedylibTaTe MeTanusanun HedTu yke yka-
3HBaymoCch B mase of apoMaTR4eCcKHX yriaeBofmopojax. Pa3pymenne
rEOpUAHEX Ba@TeHOBO-apOMATUYECKNX  YTUCBOMOPOLOB HIPHBOJMT
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TalKe K BOSHAKHOBEHHIO CIlepBa CJIOKONX MONMHAQTeHOBHX yrie-
BogopogoB (Ne 5), a 3aTeM m Goxee MpocTEX GopM ¥X (Ne 6). lanee
HaygHaeTcA Ipouecc 00pa3oBaHEPA METAaHOBHX  YTJ€BOAOPO/IOB.

b

o
I
)
(S
\\

=T 11
TTTT
~3

Ycnobrsre amanst npebpawenun we@pme

)
~

.9 ”: T T /I y 0 ‘> T Y

1] 19 20 30 40 50 50 72 680 90 1090

Codepwanuve, %

Puc. 19. UsMenenue rpyunmonoro cocrana Hefru B 3aBECHMOCTH OT CTeHeHE
TpeBpamenus.

I —TeTepOreHHEe COEUHEHNA WNCXOQHOTO BEHeCTBA HEQTH; 2 — NEPBAYHEE CMOIMCTHE Be-

mecTsa; 3 — BLICIINE APOMATAYECKIIe PHOPUIHBIE yrIEBOLOPOIE; 4 —HU3MIe 3 pOMATHHECKNE

YTJIEBOOPONKL, § — BLICLINE [OJNMETUIICHOBHE YMIEBO[OPOK; 6 — Hu3LMe noNMMeTHIIEI0~

Bbie YIIEBOLOPOE; 7 — METAHOBEE YIIEBOLOPOAL; & — MPUDORHHIA Tas; 8§ — BTOpPUYILIE
CMOJMCTRIE BEINECTBA.

CmepBa HX MCTOYIUKOM FABJIAIOTCA PAJHKAIEL CIOKHLIX HHKIAYECKAX
MoJleKyJd, a4 3aTeM paspylueHue MOJUMETHIEHOBLIX LUIKJIOB. Iostomy
rayGoko IpeBpalieHHEe HeQTH CONEp/KAT yiKe CPaBHUTENbHO MAJo
BRICILMX HUJMMETHIGHOBHX YTAeBoA0PojoB. HoaudecTBO METAHOBLIX
YENEeBOOPONCE PACTET 10 Mepe NpPeBPAIleHKA HeTH, M JUIIE B CAMOM
KOHI|E 9TOr0 HpoIlecca MeraHOBble YIJIEeBOAOPO[H IpeBpAIAloTCH
B razet (Ne 7 m 8). Tak Kak rassl B OCHOBHOM COCTOAT M3 METAHOBEIX
yIJIeBOlOPOZiOB BH3KOTO MOJEKYJIAPHOr0 Beca, MOMKHO CKadaTb, 4T0
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eoffepKaHMe MOTAHOBHX YTrieBOKOPOZOB BCe BpeMA pACTET, TAK e
KaK H COfep:;KaHHe BTOPHYHHX HOJHNWKINYECKHX BemecTts. Komeu-
HEA 9Tal NPeBPAEHHA MOCIEHUX OPUBOAAT K 06pa3oBaHHI0 Ipa-
¢ura. Takmm oGpazom, B camoii ofmeii dopMe mpeBpameEme HediTH
COCTOUT B TOM, UYTO BeChb BOAOPOJ YXOAMT B Traskl, a YTIepPoS
B rpagur.

Ha BTOpoM arame mpeBpaljeHus BemecTBO CONEPIKAT MHOTO mmep-
BUYHBX CMOJMCTHIX BENIECTB M CTOJNBKO jKe BOSHHKIIUX TAOpPHAREIX
yraesonopofoB. TpeTbeMy atamy mpu6au3mTesibHO OTBEYAlT HeKOTO-
puie riyOuHHBE CMOJMCTHE He(TH, B KOTODHIX COMEP/KHTCA yiKe
oxoxo0 20% cmox, 25% ruGpumHLx yraesomopomo®, okoao 20% EBric-
MUX apoMaTHIecKuX ¥ oKoa0 30% HOMNMMeTHNeHOBHX IOJAINKJUTe-
CKUX yraeBojopopoB. Hacrosmue madremoBrme Bedtn BosEmKaIOT
Ha YeTBePTOM arane. 3Mech ke HOMBIASETCA Tra3, CONYTCTBYONZi
HepTH u 00sA3aHHNIE CBOMM LPOHCXOMHJIEHHEM OTIIENVICHMIO PagBKa-
J0B ¥ YACTHYHOMY DPA3PYWIeHHI0 HOJTEMETHIEHOBBIX IHKJOB. Jlaxb-
Hellline 8TamBl COOTBETCTBYIOT HadTeHORO-METAHOBLIM ¥ MCTAHOBO-
Ha@TeHOBEM Hedram (a7amm 5 n 6). [lanpmeiimue npespamesus npo-
ACXOAT IPeHMYMeCTBeHHO [0 BTOPOMY HANPaBJIERUIO, T. €. 110 JHHWA
U3MeHeHnsA caMnX yYIIeBOJOpOjIoB.

Wamerenns MeTaHOBHX yrieBofopofos coctonT, ¢ OfHOM CTOPOHE,
B PasyRpyOoHeHHH MOJIEKYJ, HO 9aCTHYHO BO3MOKHA JeTH/IPONHKIN3a-
IuA uX B apoMarndeckme. Hampumep. TepMokaTanuTuyeckoe upeBpa-
IeHMe NapaduHa W Nepesuna JaeT MEPOKYH TaMMy apoMaTHYecKHX
YLIeBOAOPOJIOB, CofiepKamuxcad Bo BCeX (paKNUAX B KOAMYECTBAX,
BospacTalomuXx BMecre ¢ TeMODepatypoli kunmenmsa. Popmanbvro apo-
MaTU4eCKHe yrieBofopoAk o0pasyloTcsA, TaK CKasaTh, BMeCTO yIie-
Polla, KOTOPHI JNoJxKeH ORI OR BLIIEIWTHCS 3a CYeT GOJBINOUO pac-
X0/la BOOposia Ha 00pa3oBaHWe HH3IUMX METAHOBHX YTIAEROMOPOJLOB.
HoneunnM mnpogyktoM mnpeBpamenua MeTaEOBHIX yIrIeBolL0ponoB
ABISIETCA METAaH. & TaK KaK METaHOBHE YIJIEeBOJLODOJH, ¢ CROK ode-
PEAb, MOTYT BO3HRKATh U3 APYTHAX KJIACCOB YIIERONOPOLOE, TO MOMKEHO
CKa3aTh, 9To MeTaH eCTh BOOOIle KOHeUHHI IPOJAYKT HmpeBpam(enuii,
88 NCKII0YeHHeM apoMaTHYEeCKHX YTIEeBOZOPOROB, IOBEPrarIluXcsH
HporpeccHpyOlledl HOIANUKIUZANNN, KOHEYHHM De3yIbTaToM KOTO-
poil moseT OwTb rpaduT, mEpoKO OpepcTaBieHERA B  0Caf0YHLIX
HOpOJAX JIpeBHUX BO3pacCTOB.

UarmMu caosamu, ofmas temnermus npeBpameHnA BCEX YIICRBO-
M0POJloB HedTH COCTOMT B mepepaclpefieleANA BOJOPOAA U yraepogja.

KOHIIe KOHI[0B BeCh BOJOPO/l OlXa3HIBAETCA B METaHE, & YrJAepof —
B rpadure.

I'nGpunanie yraesomopofs, T. e. cMemaHHLE HajTeHOBO-apoMa-
THIeCKne, CoAeDIKAT HEYHUITOMAEMOE apOMaTHIECKOe KOJIbLO W MAJIO-
YCTOWIMBOR IOMMMETHIEHOEOe, L03TOMY H3MeHEHHE MOJIeKynH Trub-
PUJTHEIX yTIeBOZOPO/OB, B IepPBYK ovepelb, KacaeTCsA MOAMMeTHJe-
HOBOTO Koabna. OHO MOMKeT WIH OTIUENIATHCS, eCiId CBA3b ocyme-
CTBIANIACH Yepe3 OfiUH aTOM YTIJIepOAd, WIH PACHAAAaThCA, eCJM CBA3E
¢ apoMaTHYeCKUM KOJABLOM OCYMECTBIACTCA epe3 ABa OGMEX yIie-
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pPoAHEX aToMa. B mocaemmeM ciydae MOJKHE 06pa3oBHBATBCA 3aMe-
MeHHHe TOMOJOIM AapPOMaTHYeCKHX YIJIeBOLOPOAOB, COMePKaIfAX
OCTAaTKH HOJMMETAJeHOBOro KoJbIla B BHAe pPafUKkanioB. JTHA pajh-
KaJan efBa am MoryT 6urhb gnwaHee C, — C, Tak Kak Golee [IIMHHEE
HIH PaclemiATCA B CBOI0 odYepelb, HIM DPOCTO OTIMENIAKTCA.
B raaBax o6 ImOJEMETAJIEHOBHIX M apoMaTMYecKUX YIIeBOFOpofxax
y:ie OLIIO DOKA3aHO, 9TO CUEKTPOCKONMIecKHe HAOGIIOMeHMA BIOJHE
HOATBEP:KAAIT 9TH NPEANON0KeRUA. [[AMHHHE 3aMeINaoIIue Ienu
HE33KOHOMEPHH ¢ 9Hepreruieckoil toukm spemmsi. OGpasoBanme npo-
¢TefIuX IOJAUMETAJEHOBEIX LNKJIOB COHPOBOMAAETCA UX H30MEPHU-
sanmeil B IATHIIeHREe. MHOrRE MeTaHOBRe HEQTA MOKA3HBAIOT OTHO-
cuTellbHOe IpeobiajjaHde UATAYIEHHHX NOJUMETHICHOR HaJl INECTH-
9IeEHEIMY, XOTA HEBO3MOKHO YTBEDIKJATH, YTO 3TO TOJBLKO pe3yibTaT
M30MepHIAnMU (CM. IpH HOXEMETHIEHOBHX yriaepojgopofax). Mccaemo-
BaHUA TOKa3HBAlT, YT0O B YCIOBHAX TEPMOKATANM3a IOJHMETHIE-
HOBLIE YIJIeBOHOPOAH HCIBITHIBAIOT pasiuYHEHE HpeBpalnesdd, T. €.
mepeMellgnne PaAUKaJIOB B MeTamOJOMeRNe, BHHOC BHYTPeHHeH Ienwu
OEKJIAa HAPY/KY B Bue pajuKaia ¥ T. I.

ApoMaTudecKHe YIVIeBOAODNOAR Ipu BceX 0OCTOATENBCTBAX, 3a
ACKII0YeHNEeM 0YeHb BRICOKHX TeMIEpaTyp, He COOCOOHH K pacuagy,
34TO B HAUX ACHO BHIpajkeHa COOCOOHOCTh K KOBAEHCAIWY B MOJIUIH-
KiauuecKne coefaHeHnsi Cojiee BHICOKOTO Kiacca. THNAYHHIMM peak-
OEAMY OpeBpAaMleHUA apOMaTHIECKMX YIIeBOZOPOJOB ABIAETCH JNC-
OpPONUPHUOHHPOBAHNE PAAVKAI0B M OTHICILIeHAe HX B TOM Cjaydae,
KOIjJla UX AJWHA HE COOTBETCTBYET IIPOYHOCTH CBA3M ¢ AfpoM. OGHIHO
pPajuKkannl JJAUEHEE aMEJa yiKe He YHEP/HUBAIOTCA AADPOM K OTIIE-
OIAITCH B BUAE 0JepMHOB, KOTOPHE IIPeBpamalTCcHd 3aTeM B MeTa-
HOBHEG YIJEBOAOPOAR BCJENCTRHE ITHUCHPONIOPINOHMPOBAHUA BOKO-
poaa. MoHO ZyMaTh, 9TO YeM BhHIMIE YUCJ0 UUKIOB B apOMaTAYECKOM
yIJIeBOJOpOAe, TeM MeHee NIPOYHA CBsI3b ¢ pagmiKamaMm. IloaToMy
BEHICIIME ApOMATUIECKHE YIJNEeBOXOPOoAH HedTH, KaK NpaBmio, He
coflep/KaT IJIMEHKX [eleld B BUe PaJUKaOB M BO BCeX CAyZasax Ipeji-
mo4TATeNbHEe paclipefielleENe METAHOBEIX YIVIEPOLOB B BWjie HECKONb-
KHX KOPOTKUX Ilened,

JucnponopnuoEnpoBaEMe pagUKaioB, € OJHOH CTOPOHHL, BeEJeT
K 00pasoBaHNI0 HMAMMX TOMOJIOrOB, C ApYyroii — Bmcmmx. HKpome
TOT0, BO3MOKHO KOMOUHNPOBAHNE QUKIOR B CUIMKINYECKYIO CUCTEMY .
Tak, manpmmep, ammauadranua ofGpasdyeT IpH TepMOKATAalu3e He
TOJABKO HaTaAWH, HO TAKKe AMHAQTHI, XOTA AJA roMoJIoroB GeH30ma
nopobunas pearnua He Habmiomamack. O0e¢ peakmum KoHAeHCAIMH I
00pa3oBaHMA BRICDIMX I'OMOJOrOB (MHOrO3aMemeHHHX), Boolmie ro-
BOPA, AOMKHH YBeJRUNTh B KaKOH-TO CTemeHM OajJaHC BHCIMMX apo-
MaTHYECKUX yTJieBojopofoB B Hedru. [leso B aToM ciyuae cBopuTes
K NepepokJeHNI0 apoMaTAYeCKUX YIJEeBOTOPOJOB B Takue GopMel,
KOTOpPEE¢ MOTYT R OTCYTGTBOBATh B MCXONHOM BemecTBe HeTh, a HO-
TOMY e/iBa JU MOAKHO pacCMaTpUBaTh BCe BHICIINE apoMaTHYECKHAe
YIieBoloPOJiEI, KaK COXPaHUBIIN® YHACHEJOBAHHYIO CTPYKTYPY.



Taaea Xf Vv

[JTABHBIE HEOTAHLIE MECTOPO;RJIEHUA CCCP
N 3A PYBEKROM

C TouKE 3peHHMS XHMHATECKOTO COC1aBa BCe HO(PTA MOMKHO paccMa-
TPRBATh KAaK OPraHMISCKUil MaTepual, HeUPepHBHO B TeYeHHO BCel
CBoeil MCTOPME HAXONANMACH B CBA3M C re0JOTHIECKAMHA M (U3HKO-
XUMUISCKMMHA YCJIOBUAMU BHeMHeiH CcpeAn. JTO PaBHOCHIBHO Hpej-
CTABJIEHUIO, ITO CBOMCTBA HeTH 3aBHCAT B OCHOBHOM He OT Pasnuduid
B COCTaBe MCXONHOTO MaTepHasia, a OT TeX YCJIOBH, B KOTOPHRX IIPO-
TeKado mpeepanieane Hedra. TaKoe obImee moxosKeEMe He OTpHILaeT,
BIIpOYEM, ITO HEKOTOpHE, IIaBHHEM 00padoM KoJndecTBeHHLIE paa-
AMYAH B cocTaBe He(TH, MOTAM 2aBHECeTh OT HEKOTOPHIX pasnuduil
A B COCTaBe MCXOAHOro MaTepuaja. Tak Kak kce HepTH cofepiKar
OfHH W T e YTIeBOJOPOAH M TeTepoTe¢HHE® COeJUHEHHA, 3TH pas-
JUIHA CKA3RBAKTCA TONBKO HA IpeoQlIafaHUE B OfHHX HedTAX TeX
KJIacCcoB COoeJ\MHeHHIT, KOTOpHe He ATPAIOT CYIeCTBeHROH POJH B Jpy-
' ruX He@TAX.

Tpynao npencraBaTth cebe, uTo Ha KaKOM-TO IIOMAgm, B TOXKHAe-
CTBEHHNX YCIOBHAX 3aX0DOHeHUA OPTaHAYeCKOro HCXOJHOLO MaTe-
pHaja M B mpejelaX OJHOT0 H TOr0 ’Ke le0JOTHYECKOro BO3pacra
A TIyOMHE 3ajeraHud MOIVIM BOSHHKATH He(TH COBEPIICHHO DPa3imyi-
Horo TMOa. B »ToM cMEicie MOHO TOBOPHTH 0 THOAax Hedrell, HaXO-
JAmEXcA B ONOpefedeHHHX pailoHax (apeanax). C gpyro# cTopoHH,
BO3MOJKHO, 9TO Onarofaps TOKAeCTBY YCIOBUI HpeBpalieHHA HCXO[-
HOr0 MaTepuajia HedTH B COBepmIEHHO pPA3AMYHHX paiioHAX MOTYT
CyINecTBOBAaTh 9Ype3BHYailHO Onusxkme o cBoiicTBaM Hepru. CoBep-
OIeHHO MHad9e BHIPACOBHBAETCA XHMHYECKHH cocTaB medru B TeX CIy-
4anaXx, Korjfa Ha oflHOd U Toil sKe reorpadudeckoil mmomaau, HO B Ipe-
HejaX pasIMYHHX II0 BO3PacTy OTIOKeHUH NPOTeKAlT H3MeHeHWHA
HeTH: B OTHX CIy4YadAX, 09eBH/(HO, He()TH MOryT MMeTh pPasaMIHEI
xapakrep. O0sgHa, HApUMep, KAPTHHA, KOT/A IO Mepe yBeJAMICHUSA
rayOnHEI 3ajleraBusd He()TH MafacT yHeJbHE BeC, HOBLINAETCA COLEep-
JHaHme MEeTaHOBEHIX YTIEBOAOPONOB u T. m. Bcee 3TO ACHO TOBOPHT
0 TOM, 4YTO CBOMCTBa He)TH B OCHOBHOM 3apOKAAlOTCA He B Opra-
HH3MaX, a B ycJH0BHAX IPOoTeKaHMA MpoleccoB HedTeoOpasoBaguA.

B cBere s1ux coofparienuit MOKHO TOBOPHTH 0 GAKHHCKOM THII®
He()TA MIM O I'PO3HEHCKOM M T. &. XoTA mofoGEas KiaccupaKanas
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JI¥MmeHa HayIHOro 3HAYeHHA, TeM He MeHee oHa yHo0HA B TeX CIyYafXx,
Korna He Tpelyerca Oolee ToYHAA XapaKTepPHCTHUKA.

B CCCP, samumammeM BTopoe MecTo B Mupe mo fo0wde HedTH
U mepBoe IO pasBeJaHHHIM 3amacaM, BCTpeJaKTcd He(TH caMuX pas-
JIHIARX THIORB.

Bakuncknii paiion. B atoM paitoHe mMeeTcH MHOro KpYOHHIX Hed-
TAHEX MeCTOPOJKAeHMI TpermyHoro Bospacra. Clfga O0THOCATCA
Cypaxans, Banaxams, Bu6u-dii6ar, Bbunarags, Hanxa, Jlok-Baras,
Hedraame Kamuu u ap. Bee atu HedTr orHOCATCA K HadTeHOBOMY
THOY, cofep:KaT Majo napaguHa ¥ cpefHHE KoumdecTBa OeHlumHa,
MHOT'0 KepOCHHOBHX PpaKmuil, vkoao 8—15% aKIM3HLIX CMOJ U 09€HB
MaJuo cepu. Mcxaogenne cocTaBiseT Kapa-1yXypckasa HedTh, B KOTO-
poii Ipu coXpameRmHHM HaQTEHOBOrO THIA COMlePRUTCA MHOTO IapaduHa
(1—10%).

I'posnencknii pation. Hedru s3Toro pajioHa Tak:Ke OTHOCATCA K Tpe-
THYHOH cHcTeMe, OJHAKO MHOTHEe M3 HHX CYIeCTBEEHO OTANTAKNTCA
oT GaKMHCKHX HedTell m BXOAAT B KaTeropuio MeTaHOBO-HAQTEHOBHIX
pedreit. HedTh uz Tak HA3HBaeMHIX CTapHIX IHPOMEICIOB, Teleph yike
He mMermad GoJLIIOr0 HPOMBINLIEHHOTO 3HAYeHHA, OHJIA JOBOJBHO
6n11u3Kka K GaKMHCKEM, ocoOeEHO K Ombm-siibarckum medram. Hedrn
HoBuX npomeicioB (Bemoit, Osex-Cyar, Manrobex n fp.) OTIRYATCA
BEICOKMM COJlepKaHMeM OeH3MHOBHIX (ppaKuuil, GOTATEIX METAHORBIMH
yraesogopogamu. HpoMe Toro, rpodEeBcKue HedTd COMEPIKAT MHOTO
napapuna (B HexoTopuX medrax o 20%). B GoapmuHcTBe caydaes
FPo3HeHCKNe HedTH Ccofep:KaT MeHbBIIe KeDOCHHOBHIX (paKHui, 1eM
GaxmuCcKHe, 3aT0 B HAX Goiblle aurponsoBHX. VHTepecHO M0BOJILHO
BHICOKOE Co/J(ep:KaHHe NpoCTedlIMX apoMarTHIecKUX YIJIEeBOLOPUAOR
B GeH3MHOBEIX paKIuAX; OHO ropasfo BuIe, 4yeM B OeH3uHaX OaKuH-
CKOTO pailoHa.

Ky6auo-Yepuomopekuii paiton, Mectoposknerna Maiikona, Amme-
poHcKoil, XagrpKeHCKONH CTAaHUI[ W ApYyrue ganT Hedrb, OAU3KYI0 IO
CBOUCTBAM K TI'DO3HEHCKOH.

Kepuencruii paiion. Paiion He mMeeT 00ABIIOr0 IPOMHINIEHHOT'O
3HAaYeHNA, HO HHTepeceH TeM, 9T0 HedTH 3TOr0 pailoHA 3HAYUTEJILHO
pasHATCH 0T HedTell rposHEeHCKUX ¥ KyGaHO-IepPHOMODPCKUX.

Yxro-Iledopekmii pation. Paiiom pacmonoxen na CeBepHOM
Ypauxe. 3pech vedth fo6uBaerca B Apere, Yubrwo, Cegrone u Apyrux
MeCTOpOKIeHUuAX IeBoHCKoro Boapacra. Hedrnm cmomuctiie, copep-
#at ceume 1% cepor u mano mapaduana (1o 1,5%). Comeprrkadne akins-
HBHX cMoJ poctaraer 50%. V3BecTHH HaXoZKH Liepe3mHA.

Paiion Broporo Baxy. Pajion sammmaer rpoMagmyl miolmafb
B upenesax Tarapum, bamknpnu u gp. Hedru oTHOCATCA K [€BOH-
CKOMY ¥ KaMeHHOYroJabHoMy Boapacty. Pailom B Hacrosilee BpeMs
naet cBrie 70% oOmecorw3soi jo0mau. VI38ecTHO MHOECTBO MECTO-
pogernit B Wmumbaese, Tyiimazax, Pomamxunno, byrypycname,
Coiapany u ip. XapaKTepHHM ABIAETCA BHCOKOE COAEP:KAHHe Cephl
(m0 5%, HO B ceBepumX MecTopokaeHEAX o 2%). Hedru GoraTn Gen-
BMHOBHIME (paxmuAME, mapaduaoM (Ko 5%) M CMOJMCTHIMH Belle-
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crBaMi. YycoBCKoe MeCTOPOIK[EHHe RAaBajll0 HE3HATATONBHO® KOIH-
9eCTBO HeTH, COBePIIEHHO MCKAKIATENILHO (OraTodl apoMaTHIeCKAMHE
yraesogopogama (1o 50—60%).

Imbenckuii paiion. Pajion Tax:ke oXBaTmBaeT GOIBIIY0 ILIOMA/b.
Heru oTHOCATCA K mepMCKOMy, TpHAcOBOMY, IOPCKOMY BO3pacTy.
Hedru comepskar B GoabmmHCTBe cilydYaeB Malo mapaduHa M cep,
MaJi0 CMOJMCTHX BemecTB. Muorue HedTH 3TOTO paiioHa ABIAKNTCA
HPeKPACHHM CHIpbeM /Il BEIpaboTKA cMa309HEIX Maced. Tun Hedru—
Ha@TeHOBHIH, OKHAKO OTHeCeHHe He()Tell K PA3INIHEIM TeoJOTHIeCKAM
BO3pacTaM 3aTpyjHseT o0mylo XapakrepucTuky Hedreidl. I'maBHHIe
mecropossfierua: Hoccop (ropa), Makar (1opa u mepmorpuac), Kocua-
ruain (flopa u Mea), Ucknre (mMen), Carus (fopa), llly6ap-Kynyx (uepmo-
Tpuac) u Jp.

Typxmencknii paifon. 113gectHo KpynHoe MecTopoxkmeHume B He-
6uT-/lare (TpetnuBoro Bospacra) u Yeaerene. Hedrn G6ansku mo cBoii-
cTBaM GaKMHCKUM, COfleP/KaT Malo CePH, Majo mapaduHa U JOBOJHHO
MHOTO cMon. YenexeHckas HedTh Ha ocTpoBe UellekeH 3HAMEeHHTA
CoflepKaHMeM O030KepHTa, K3 KOTOPOTO HAOOHBAETCS IlePe3WH.

@eprauncknit paiton. IToT paiton ¢ MecToponsnenuamu 8 Yumuone,
Mop-Cy, Cenn-Poxo TpeTuyHOro Bo3pacTa XapaKTepH3yeTca BEICO-
KOH CMONMCTOCTLI0 HedTH, cofep:KammeM mapadmma po 5% m cepm
mo 1% . Hedra cogepsxar go 15% GenznmoBux ¢ppaxmuit. [lo rpymnno-
BOMY cocTaBy HeTM HaTeHOBOTO N HaTeHOBO-MeTAHOBOTO THIIA.
Conepatanme apoMarudeCKUX yIJeBoJOPOAOB JOBOJABHO BHICOKO®.

Caxamanckuii paiion. Paifion ¢ mectoposeruamu B Oxe, 9xabm,
Karamrau rtperuusoro Bospacta XapaxTepmsyercs Ha(TeHOBHIMA
gedramu. Ilo cBoiictBaM 3T HedTH HOBOABHO OAN3KM OaKMHCKHM.
Ilapaguna copmep:aTr Mmaio, Cepsl TakMe Majo.

Kpome yxasaummx paitoroB 8 CCCP w3BecTHH IPOMEIILICHHHE
MECTODOIKIERNA B 3anafHOd YKpamHe (TpermdHOro Bo3pacTa, 6am3-
Kune k negram I'posnoro), a Tax:ke menkue mectopokaerua B I'pysun
Mnpzaann, Hopuo u npyrme). Haiinems:, o eme mano pasBenambl
negtn B Pommax ma Ykpaumme, B Enncke B Bemopycemu,’s Cubupn
(Hopasuk, Omnemex, BepesoB u pgp.). .

Hucino sapyGesEKX MecTopoxkaeHn HedTH 0UeHb BEIHKO, I 3ech
NPUBOLATCA TOJBKO FiaBHeHmue, cHrpasmue GoJbIIyKX pOJb B pas-
BETHH HePTAHON NPOMLIIIICHHOCTH.

Eppona. Hedrsanme wmectoposknmenna pnaBHO yKe H3BECTHH B
Honbme, Pymuann, Asctpun, Uranum. 91n MeCTOPOKIEHUA HE BEINKH
Ho MacmTaly M OTHOCATCA K OTJIOIKEHHAM TPETHIHOTO BO3PacTa.
Hedrn ornmuamorest BhcokuM comepanueM JerkuX ¢Gpaximuii u mapa-
¢puna u HUBKEM copep;KaHmeM cepi. 3 ofmem omu moxoyxu Ha HedTm
I'posroro m Hy6amo-UYepromopckoil obaacTa. :

A¢puka. Hed1r B mesmauuTe nAEX KonpuecTBaX n3BecTHAa B Erm-
ore, rje OHA HaiileHa B TPeTHYHHX ¥ (ojee JPeBHMX OTIOKEHWAX,
B Amkupe u HefaBHO Haiigena B Caxape. Jl06kTa HeTH B 3TUX MecTo-
PO eHUAX cocTaBasgeT okoao 1—2% ot Beeil 3apy6esxmoil IpogyKIHNE
¢ GoapmmMp mepcnekTHBaMu Ha Kpynaylo mobudy (Caxapa).
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Asua. Haumbospmee 3madeHme MMeIOT MECTOPOMKMECHWA B IOro-
samanmoit gacta: B Upame, Upaxe, Hyseiite m ap. HedTe n3 mpmkac-
OuiicKOX ¥ CEBepPHEX HpOBMHUMIl mo cBoiicTBaM 6iauska GaKMHCKOH,
8 IO;xaomM Upane nafigensl 3HaYUTENbHRE MECTOPOKACHUA TPETUIHOTO
BO3pacTa.

Hedrts maiifena Tarse B Hurae, rge reneps passaBaerca cobcTBeR-
pas medremepepaGaTmsatomas npoMumuierHocTe. B Hurae medrs
NpHypoYera K OTIOMKEHHAM OT IOpPH [0 IepMu.

B Urnonesnm faseo paspabaTteBaloTcs TpeTmInne wedra Ha fBe,
Cymarpe u Bopreo. B mocienaem MecTopos/eHun BOEPBLIe ORLIa BCTpe-
geHa CHJIBLHO apoMarmdeckas HedTs. .

B fluommm ecTh HECKOAbKO HE3HATATEABLHHX MECTOPOKIeHHil,
uMeomuX B Jydimem caydae mectHoe 3madenme. Hegrm tperudmoro
go3pacTa, cMoamcTiie m Majxomapadmeosme. Haiinena medTh M B
Bupwme.

Amepuka. Hedrnb maiiera moutn Bo Beex mratax Cemeproil Ame-
pukn, a B IOxkmoit Amepure B Bemecyaue, Konymbnm, Mekcuxe,
Aprestae n B llepy. PasmooGpasmas reosormieckas olcTanoBKa
cosnana B Amepuxe, ocoGerno B CIIIA, Gonsmoe pasmooGpasue Heg-
‘el BceX KJaccoB, moaToMy ynao6mee paccmarpmBarth mHegrm CIIA
00 OTHeNbHHIM IITAaTaM, TPYHIEPYA MX IO HpeolJafaionieMy THILY
mo6uiBaeMpix  Hedrell. PasBefanHocTh HePTAHHX MECTOPOIK[CHUI
B CIIIA ouens BeauKa, U ceifgac yKe TPYLHO PAaCCYHTHBATh HA OTKPH-
1he KpynaEX mecroporpemmil B upegenax CIIIA, gem u oGbsacasercs
skcnarcnsa CIIA B apyrme mepremocrue crpamu. CITA n Mexcuxa
smecte galoT coume 60% Bceir sapyGesxmoit goOmrdm.

CeBepo-BocTOYHEIE MITATH, A mmerno llemcmapBamms, Bmpruamsa
n Kearykkm, a Tawke morpanminnie paioss Hamajger Onnmm korpga-to
BeyIIMMH, a Temeph HOYTH HOTepsanm cBoe 3Havenme. Hedrm Bcero
aTOr0 pafioHA OTHOCATCA K 9UHCAY JerkKuX METAaHOBHX IapadHHUCTHIX
gedreit. Ha maydenun stux medreil (u 6akuHECKOH) 3apOAMINCE OCHOB-
HEIE TIPeJCTAaBJIEHIISI 0 XUMEIECKOM cocrtaBe HedpTH Boobme. Bee medtn
9TOTO pailoHA IPMyPOYEHH K APEBHEHIINM re0I0THIeCKAM OTIOKEHAAM
OpROBMKA, cuiAypa u Aesoma. (mrat Muduran).

Ilenrpansrne mrater CIITA, a umenmo Oxaaxoma m Hamsac paior
gedTh W3 OTHOMeHM KapGoHA, JACTMTIHO IOPHL. 3JIECh BCTPEYAKTCA
pasanpugne HeGTH OT METAaHOBHX A0 HaQTEHOBO-METAHOBHX.

Eme omnee, n Texace n Jlyusmane, nedT Mos0Ke B reojormge-
CKOM OTHOmeEuWn. B GoiabmmECTBE caydaeB meTm copepsKaT MHOTO
CMOJHCTHX BeIIECTB W CepH, BamommeEad Mporme pedru Mexcukm.

B Kanudopuun HedTs B 60raTEIX MECTOPOA(ICHUAX, OTHOCAIUXCA
K TPeTHYHOMY BO3PACTY, OTHOCHUTCH K THUIYy CMOJMCTHX THZKEJIHX
Hedreii gadreronsoro tnna. Hedrn mexoToprx MecToposkaeHuit cogep-
JKaT OTHOCHTEIBHO MHOTO a30Ta M CCpHL.
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