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BBEJAEHHE

YueGnoe nocobue 110 H3yyeHnio aucuunanubl «DH3MKa HedTsHO-
TO M Ta30BOTO IUIACTA» (PEHA3HAYEHO IS CTYJEHTOB CRELHATbHOCTH
«I'e0/loTHs M pa’Be/Ka NONEIHBIN HCKONACMBIXY, CHELHATH3HPYIOLIMXCA
N0 He(TAHON I'CONOrHH, U JUIS CTYICHTOB CIELHATLHOCTH "PaspaGorka
NoNe3HBIN HekonaeMbIX". 13 nocobuu nmocnesoBatebHO H3naraeTes Mate-
PHAT'TIO (PH3MYECKHM CHOMCTBAM NOPOY HETAHBIX M Fa3OBBIX KOMIEKTO-
POB: CBOHCTRAM He(TH. 1438, KOHACHCATA H M1ACTOBBIX BOJ: (pa30BOE CO-
CTOAHHC VITICBOJAOPOJIHBIX CHCIEM M (DH3UYECKHE OCHOBbI BHITECHEHHS
HeBTH M ra3a U3 NOPHCTIX cpest. B KoHIe ka0l ry1aBbl TIPUBOASATCS BO-
TIPOCHI JUIS CAMOKOH IO CICIEHH YCBOGHHS MaTepHana. Y4eGHoe moco-
Gue npeuasiavao  ans ciymateneli MHCTHTYTa noBbitieHus KB&/TH bH-
KallMH H NEpenoAroToBKH KaapoB 3a0uHoM (opmbl obyuenus. B cBssu ¢
9THM pa3paGoTaHLl BAPHAHTH KOHTPOJIBHBIX PaboT, KOTOpbIC PHBOISTCS B
KOHLE N0cOOHA.

Du3NKa MIACTA - HAYKa, H3YHalomas (U3HYECKUe CBOMCTBA 110~
POZL HETAHBIX M Ta’0BBIX KOIEKTOPOB, CBOMCTBA MLIACTOBBIX KUAKOCTEH

¥ Ta30B, MA30KOH/ICHCATHBIX cMecei, METO/Ibl HX aHAMH3a H BO3MOKHOCTD

BO3/ICHCTBHS Ha TJIACT.

DKeniyatalna ViJIeBOAOPOAHEIX MeCTOPOKICHHH npeanoiaraeT
3HaHKe CBOHCTB IIOPUCTBIX CPEi KOMLIEKIOPOB WX B3AUMOICHCTBUS © yrie-
BOZIOPOAAMH PsHYHOIO (A30BOTO COCTOAHMS, BH3HKKU DUITBTPALIHK yriie-
BOAOPO/IOB ¥ BOAbI B MOPHCTBIX CPeiaX, ONTHMAILHBIX YCIOBHH H3Bleve-
HHA yT1eBo10poA0B. Iporekatomme B 1U1acte npoueccs paccMaTpHBalOTCs
Ha OCHOBAHWM 34KOHOB /15l HACATbHBIX XKHIAKOCTEH M ra30B. OHAKO KOM-
TIOHCHTBI CHCTEMbI 1IOPHCTas CPEAd- JKHAKOCTB-TA3 He SRIAIOTCS Milealb-
HBIMH, 1103TOMY BO BCeX CIIYYasX ClIEAYET YUHTBIBATH PealbHbie YCIOBHS,
YTO 3HAYHTEJILHO 3aTPYHACT AHAH3 [TOBEJCHUS CHCTEMBI

B npuponuol cuereme nopucras cpefa HeoaHoponHa. Teepaas
asa npeacTariena padTHUHLIMK MHHEpAIaMH AJIS OZIHOTO ¥ TOTO Ke Me-
cropoxkacHus. JKusikas u ra3oBas $pashl SRITIOTCE CMECHIO PavIHYHBIX XH-
MHYCECKHX KOMITOHEHT, HaXOJISIIMXCA B ONPECNCHHBIX TePMOGAPHYECKHX
YC/IOBHAX, HENPEPHIBHO MEHSOIIHXCS TIPH HKCILTYATALIAM MECTOPOXKICHHS.
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B TaKiX ycnoBHSX MHOMO3HYHOCTh MOBEACHHS CHCTEMbI TIOPOAA — Yrile-
BOJIOPO/ibl 3HAYMTEILHO Bo3pacTaeT. OTIVIOHEHUS NOBEACHHS CHCTEMBI OT
H/CATLHOTO PacieTHOrO COCTOAHHSA MOXKET JIOCTHTaTh ICCATKOB MPOLCHTOB
M YaCTO pealbHOE IMOBE/JCHHE CHCTEMbl NPOTHBOIOJOKHO HEATLHO-
pacyeTHOMY. 3T0 0OYC/IORICHO MHOrOQAKTOPHOCTHIO CBSA3EH KOMMOHEHT
CHCTeMb! 6OMIBIIIONO MPOCTPaHCTBEHHONO 00beMa. 3/ech HE3HAYHTE LHbIE B
OGBIYHBIX YCTIOBHAX MPOLECCHl, MOTYT NPHOGPETaTh MEPBOCTENEHHOE 3Ha-
4eHHe.

DKCILTyaTalMs YIJIEBOJOPOIHbIX 3a/€kKeH IPUBOJHT K H3MEHEHHIO
MX YCIOBHH 3aneraHHs B miacte (BOJOHACHIIEHHOCTH, HedTerasoHachl-
IICHHOCTH, TEMIICPATYPhI, J8BJCHHSA H APYTHX cBOHcTB). M3mensiommecs
YC/IOBHSA 3a/leraHis YIJIEBOAOPO/IOB TPEOYIOT KOPPEKTHPOBKH PEKMMA FKC-
IUIyaTanus 3anexeh.

Y706bl ycnemHo pemarth 3aa4¥ SKCIUTYATALUMH MECTOPOXKIECHMI
VITIEBOJIOPOJIOB, ClIE/IYET OPHEHTHPOBATHLCSA B 3AKOHOMEPHOCTSIX 110BEICHHS
CHCTEMEI MOPOZ@ — YIVICBO/IOPOAbI JUIA HMCATH3HPOBAHHOH CHCTEMBI,
TIpe/IBH/ICTh BO3MOJKHBIC OTKJIOHCHHS CC HOBCIACHHA B PEAIbHON MpPHPOX-
1ol 06CTRHOBKES ¥ YMeTh MCNOML30BATH CROM 2HAHHS /NS 3a1aHug ONTH-
MAJILHONO PEXMUMa IKCILTYaTAIlMH MECTOPOACICHMS.

B mupoBoii npakTHKe 100bIYH-YIIEBOLOPOAOB IKCTUYATHPYIOTCH
MECTOPOXK/ICHHS ¢ MHHHMATbHBIMH 3aIacaMH, Ha TpaHH penra6c:mu9f:m
ux paspaGorku. OfHAKO BCTpEYalOTes M MecTOpoxaenus ruranthl. Tak,
mectopoxkaerne Kapagaranak 8 Kasaxciawe s 150 kM K BOCIOKY ©1
r.Ypaibeka XapakTepusyercs pasmepam 30x15 kM ¢ BbIcOTOH Ta3oBoi
saiekun 1450 M 1 HedTaHoM — 200 M, ¢ 3amacamyu yrieBojioposoB B 1,2
Tk, Y rasa 0 TMIH. T KWAKHX YITIEBOAOPOIOB. Tem He MeHee, MecTopo-
HJLCHUS JIOOBIX pasMEepOB XapaKTepU3YIOTCA CBOMMH 0COObIMH YCIIOBHSMH,
HEOUIOPOJIHOCTAMH NEOIOTHYECKOIO CTPOCHHA H KOJLIEKTOPCKMX CBOHCTB,
COCIUBOM YI1IeBOZIopooB. Bee 310 TpebyeT yueTa Beero koMmiuiekea ¢ak-
10poR 11pH paspaboTKe MECTOPOIKACHHS.

13 uedrerazonocHoli npouniyK Benapycu «IIpunstekuit mporu6»
QIKPLETO 66 MecTOpoXAeHHH, HMetommX Goneel190 3anexeit, go6biTo 104
Mt 1on nedru, passeaHHble pecypebt coctapasmior 47,7%. M3 o6bema
ICKYIIMN PASRC/IEHHBIX 3anacoB 44,5% TpyaHO H3B/IeKaeMbie, 8 0OBOAHEH-
HOCTL WIWIOKACMOR NpojlykiHK cocTtaniser 70-90%. Ilpupenenusie wud-
P HOKICLIBRIOT CI0KHOCT] IKCTUTYATAIHK MECTOPOX/ICH!H benapych, uTo
1pehyer tiyGokux suanuit cnenuamicTaMu HedraHoro npoduis Gpuuku
HEDIHIOTO 1 EOROTO 11U1ACTA.



1 KOJUIEKTOPCKUE CBOMCTBA I'OPHBIX ITOPOJ{

Hedprsinoli win rasosbiii 11acT xapaktepusyeTcs MHOrooGpasHbIMH
CBOHCTBAMM. ()CHOBHLIC W3 HUX Clieayompe: AeOpMalHH NP BO3JEHCT-
BHH HArPY30K, I'DAHY/IOMCTPHYECKHH COCTAB MOPOJ, TOPHCTOCTh, IIPOHH-
LAaeMOCTh, KANHIUIAPHOCTL. YieNbHAS NOBEPXHOCTb, YIIPYIOCTh. [LIACTHY-
HOCTB, HACBILUEHHOCTh BO/IOH, HE(DTHIO H Ta30M.

I'opHbie 110pojisi pa3iesIoOT Ha TPH OCHOBHBIE TPYTINEL MAIMATH-
YeCKHe, 0CAI04HbIE U MeTAMOPPHYIECKHE,

Marmaruueckue ropHbie nopo/bl 06pasyioTes B pe3yIhTaTe OCThI-
BAHHS M KPUCTAUIM3AUMH H KPHCTAUIH3AIHM W3BEPXKCHHONO HA MOBEpX-
HOCTh HJIH BHCIPEHHOTO B 3¢MHYIO KOPY MarMaTH4ecKOro BEIIEeCTBa.

Ocajiounbie ropHbie TOPOAB! 0Gpa3oBaHbl MPOAYKTAMH paspylie-
HHA TMTOCREPbl N0A ACHCTBUEM Pa3THYHBIX ar¢HTOB U (AKTOPOB: TeMre-
PATYpbl, BO/Ibl, AEATCILHOCTH KHMBBIX OPraHH3MOB, PacTeHHH U MHKPOGOB,
XHMHYECKUX peaklni u T.1.

Tlo yenosnsm o6pasoBanns ocanouHble NOPOABI A€ATCS HA TEPpH-
TCHHBIC (OG/IOMOUHBLIH MaTepHa). XeMOreHHWe (Pe3ViIhIal XUMUKO-
GHOXHMHUCCKHX peakiiit B BOAHBIX OaccelHax), OpraHOTCHHbIE (OCTAHKH
JKHBOTHbIX, pacTeHHit). K TeppHreHHBIM MOPOJaM OTHOCATCH MCCKH, Mec-
HAHHKH, &ICBPHTHI W ATEBPOTMTHI, APrHUTHTEL, IVIHHBI, K XEMOr€HHBIM —
KaMEHHbIE COJIH, THIIChI, AHTHIPUTHI, IOJIOMHTbI; K OPraHOTEHHBIM — MeJl,
HIBECTHRKH,

Meramopuueckye ropHbie Opojsl 00pa3yIOTCs W3 OCAIOYHBIX H
MarMaTHYeCKMX B pe3y/ibTaTe M3MEHEHHH 10J] AeHCTBUEM BHICOKMX TeMrle-
PUTYp, ASRJICHHA. UMPKYJIHpPYIOMMX (uionaoB. B Bemectse npoucxonst
XHMHYECKHE peakiHH, H He cocTaBa TOB, NEPEKPHCTAILTH3A-
uus.

Jhiobas ropuas nmopoza 061a1a€T KAMHJLIAPHBIME CBOHCTBaMH. B
KAIM/UIAPAX MOTYT HAXONHUThCS (UTIOH/BI, HA KOTOpbIE BO3ACHCTBYIOT pas-
JHuHble CHIBL. OHH M3 KOTOPBIX GyayT yAepkKuBaTh QUIOHABL, & APYTHC
BbiTaIkuBaTh. H3 Beero HaGopa BO3AEHCTBYIOMX CHII HeKoTopeie Gyayr
onpeaensiomymi. Tak, B cBEpXKANMH/UIAPHBIX NMOPOJAX ONPEAE/NIOMUMH
ABJAIOTCHA IPABHTALHOHHBIC CHIIbl, B KANM/UIAPHBIX — OCHOBHAA CH/IA 06y-
CJIOBJIEHA KAMHJUIAPHBIM JIaBIIEHHEM, CYOKANHUIAPHBIX — 87COpPOIHOHHbIC
H NOBCPXHOCTHO-MOJICKY/ISPHBbIE CHIIbL. CyOKANWUIAPHBIC NYCTOTHI MpaK-
THYECKH HE ABJIAIOTCS KOJUIEKTOPAMH, OHH IMPOYHO YAEPIKUBAIOT (QIIIOMIbI.
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1.1 TPAHYJIOMETPHYECKHUH! COCTAB IIOPOJ|

MHOrHe NiacThl rOpHBIX MOPOJ CJIOKEHH PA3IUYHOIO BHAA OT-
JENbHBIMH YaCTHLAMH, IpaHyfamMu (neckH, mebeHb, ranbka, rpasuii). Co-
JIcp)KaHHe B NOPOJIC PaxIMYHBIX N0 PA3MEPY IPaHy.I ONpeesseT ee rpaHy-
JIOMETPHYECKHI COCTaB, OT KOTOPOro 38BMCHT MPOHHUAEMOCTb, MOpHC-
TOCTb, YAC/IbHAA MOBEPXHOCTL M JP. O4€Hb BAXHbIC CBOACTBA JUIS OMpese-
JIEHHA XapaKTepPHCTHK IKcruTyatauuu mnacra. Tak, yem Gonmblue mosepx-
HOCTb 110p (3epeH), TeM Gombine HedTH OcTaeTCs B IacTe Noc/e SKCIya-
TalHH,

Bapuauun BeHYHH YaCTHIL TOPHBIX MOPOA  HeoOhiyalHO MmMpOK,
OT MHMKPOHOB JI0 MHJUIMMETPOB H CAHTHMETpOB. [l onpejiesieHus mpo-
LICHTHOIO COACPKAHHUS B MOPOJIC Pa3THYHBIX MO PA3MEPY YACTHI| MCTO/Th-
3yeTCA METOJ POCCHBAHHSA YEPE3 CHTA M METOA CeAMMEHTaUMH. PesybTa-
Thi MpeACTaRNAOTES rpadukoM (puc. 1.1).

Cymmapuas
PR P\.{accnnan
100% ‘r KOHIIEHTPAITHS - 100% “ KOHLEHTpauua
60
10
0 >
T L e, &
0.01 0.1 1.01gd 0 0.5d
Puc. 1.1 Kpupas rpaHyToMeTpHIECKOr0 COCTaBa MOPOLL.
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CHTOBbIN METO/L 38KMOYAETCS B MPOCEHBAHMH H3BECTHOIO Beca
WM 00beMa NOPOjikl Mepes HaGop CHT C PAITMYHBIMHM Pa3MEPaMH OTBEp-
crHit. Cura pacnonaraior cTonkoi Tak, 4To 6osee BepXHHE HMEIOT HaHGO-
Jiee KpYIHbIC pasMepbi oTBepcTHi. OCTaBLIYIOCS HA Kak/IOM CHTE MOPORY
B3BCLUMBAIOT W 3AIUCLIBAIOT pe3y/bTathl B KypHas OGbiuxo Gepyt 10-11
CHT, ¢ pasMepaMi oTBepeTHit ot 0,053 10 3,36 Mm. PasaerneHuble YacTHIbI
B3BEIHBAIOT.

CeAMMEH 1aLMONHBIA METO/L 3aK/I0YACTCS B PA3IC/IEHHH YCTHLL O
PpaKLHSM IPH HX OCERHHU B BA3KOH JKHIKOCTH. CKOpOCTh ABUAKCHHS H
OCE/IAHHA YACTHIL IOPO/IbI OIMHAKOBOH NIOTHOCTH B OJHOMH KHaKOCTH Gy-
/€T 3aBHCETL OT pasMepa 4acTHil. Mcnonb3yioTes pa3iuuHble BUABI 3TOMO
METO/Ia: HEIO/IBUAKHAS KHIKOCTh, TEKYIIAA KHUAKOCTh, B3BELMIMBAHUSA MO~
Horo obbema (pakuuii, HeNnpepLIBIbe BIBEMHBAHHA TPH OCAKICHHH
dpakumit,

B Henoapuxuyio %uAKOCTh BIMBAIOT NPoGY ONMpeAeNeHHON KoH-
LEHTPALMH YacTHLL. | IMNCTKOM. Yepe3 onpe/ie/leHHbie HHTEPBATEI BPEeMEHH
Ha onpejencHHol raybune. GepyT npoby W onpeaensior Bec wactu, Ilo
Jopmyie CTokes wbiMHCTINIOT BEC SACTHI| OMPEEICHHOTO Auvametpa. Ce-

AUMCHTOMETD J0JIKeH GhiTh MPOrPaYHPORAH, H MMETh MHCTDYKITHIO MO -

METOIHKE TEXHHUYECKHX H3MEPEeHHUIA.

PesyabTathl rpanyJIOMETPHHECKOrO aHaiM3a 10pPOA M306paKaloT
rpaduKamu:

) CYMMapHOT0 I'PaH Y/ IOMETPHYECKOIO COCTaBa,

6) pacnipe/ieielu 3epeH MOPOJILI 110 pasMepaM.

Orxotnenne auametpa yactuyy dgo / dj, XapaKTepu3yeT CTeIleHb
HEOJIHOPOHOCTH YacTuL B npobe Heenenyemoi noponsl, rae ds; - Aua-
METp YacTHIL, lIPH KOTOPOM CyMMa Macc (pakii IHAMETPOM OT HYJIS JI0
AHHOro fuameTpa coctamiuteT 60%, dy, -10% - Macenl Beex dpakumit. ITo
AHAMETPY HacTHIL OT HyJ14 10 90% macchi Qpakimii NOAGHPAKOT OTBEPCTHS
3a00HHBIX PHIIbTPOB CKBAKHH.

Kod¢duumenT HeoqHOPOAHOCTH 3ePeH MOPOAL! HAXOAUTCA B Npe-
Aenax 1,1 — 20,0 ans GonbLUMHCTBA BCTPEHAIOMMXCS B NPUPOAHBIX YCIO-
BUAX MOpoA. IIpu McereoBAHUM IpaHYIOMETPHYECKOrO COCTABA TOPHBIX
TOPOJL C/ICAYET Y4HTHIBATL, NIPH OMPE/C/ICHHH CPEAHMX 3HAuEHHH, Mpo-
CTPaHCTBEHHYIO HEOIHOPOAHOCTh NEO/IOTHYECKUX TOPH3OHTOB.

1.2 NOPUCTOCTD I'OPHBIX [IOPOJ|

Hanmmyue nmyctor B ropHoit nopose onpenenser ee NOPHCTOCT.
TlepBuunbie MOPLI BOHHKAIOT NIH 06Gpa3oBaHKH TOPHO# TOPOABI, BTOPHY-
HBIC TIOPEI BO3HHMKAIOT B PE3y/bTATE MEXaHUUECKOrO, XHMHUECKOTO, TeK-
TOHHYECKOrO, TEVIOBOIO H T./1. BO3ACHCTBHS Ha NOPOAY.

ITo BenMyKMHE NOPOBLIX KAHATOB NTOPOJBI MIOAPAIAEISIOT: CBEPXKa-
THIUISPHbIE — pa3Mep KaHaioB Gonbme 0,5 mam, kanwwisphbie — 0,5 —
0,0002 an (0,2 mxmj, cyGkanmuispubie — Menbie 0.2 mkm. Yem MeHbIme
TOPOBRIC KAHA/ILI, TeM Gonbinee OKA3bIBAETCH COMPOTHRICHHE JBHKEHHIO
HedTH, Bojie, rasy. ITpH cyOKaMMILIAPHBIX KaHAaX Aaxe TIPH BBICOKOH 110~
PHCTOCTH MOpoa GyJeT HeNpoHKIIaeMa /115 JKHIAKOCTH H rasa (rauna). Ilo-
POBBI COCTAB HECLIEMEHTHPOBAHHBIX OGJIOMOYHBIX TIOPOJ] B OCHOBHOM 33~
BHCHT OT IpaHy.JOMETPH4ECKOro cocTaBa. ¥ rpy6o-, KpynHo-, cpeaHesep-
HHCTBIX C1a0OCLIEMEH THPOBAHHBIX TIOPOJ( NPEOGIANAIOT KPYITHBIE GIH3KHE
110 pasMepaM MOPEL. Y MeITKO- M TOHKO3EPHHCTBIX NOPOJ — MEIIKHE NOpbI.
Y kapGoHaTHBIX MOPOJ NMOPOBLIA COCTAR PasHOOGpaseH. PakymeyHuk, Bo-
JOPOCIIEREIE HIBLCTHIKH MMEIOT KpynuLie nopyt. Masectuawn » monovuts
\EMOICHHONO NIPOMCXOAICHHS — TOHKO-, ME/IKO- H CPeAHEIEPHHCTIE. TIpu
O/IMHAKOBBIX pa3sMepax 3epeH, HAHMEHbINEH MOPHCTOCTHIO O0AANAIOT [0-
POJIEI € OKATAHHBIMH 3¢pHAMH, HaHGOTbIEH — ¢ YIVIOBATEIMU M TUIOCKHMM.
HopueroeTs TaKOKe 3BBHCHT OT yKIRfKky 3epel, NpH PLIvIoN YKIazKe mo-
PHCTOCTD MOKCT COCTaBTH 48, pombiticckol - 20, napavicinion 12%.
I lopucToCTE P/IMH H IIIMHUCTBIX [IOPOZ MOXKET CYIIECTBEHHO 3ABHCETH H OT
/AniieHHA B iiacTe. FisBnederue THX MOPO HA NOBEPXHOCTE 3eMTH NpH-
HOJUT K HIMEHCHHIO WX TIOPHCTOCTH Ha 7 — 50%, 410 crieiyeT yanThiBath
1PH CPABHCHUH MIOPHCTOCTH ITOPOJ ONPEEICHHON B CKBAKMHHBIX YCIIOBH~
AN M 1A NIOBEPXHOCTH 3eMITH.

llopuetocTs mopozsl MosKeT GbiTh BHICOKOH, HO HacTh 1TOp MOXET
HUMC T SAMKRYThIA XapaKTep, 4TO HCK/IIOUAET BOMOKHOCTL I1EPEIBUKCHHS
1 1MN KHJIKOCTH H ra3a. B cBA3K ¢ oTHM paumyaioT nonHyio (a6comot-
VIO, OTKPBETYRO. 9OPEKTHBHYIO H 38KPBITYIO IOPHCTOCTS,

IMo.mas noprcTocTs BKUIOYaET 06BEM Beex Nop B MOpoje, Kak
coobliiomuxes MeAly coboi, TaK M H30IHPOBAHHBIX.

OrkprITas HOPHCTOCTS BITIOYAET 0GBEM TONBKO CBA3AHHBIX Me-
ity cobolt 1op. PasiocTs MexAY TIONHOM W OTKPBITOM MOPUCTOCTHIO A8eT
NCIEIIY MKPRTOR HOPHCTOCTH.




IpdexrnBuas (1MHAMHYECKAR) MOPHCTOCTH BKIIOYAET OOBEM
TOJILKO TeX 0P, 110 KO TOPbIM MPOUCXO/IHT BHXKeHHe (iiouaa, 6e3 3acTok-
HBIX 30H MPH ONPENENCHHOM IPajMeHTe JaBneHHA. JIHHAMHYECKas NOpHC-
TOCTh XAPAKTCPU3YET HE TOJILKO NOPOAY, HO M (PH3HKO-XUMMYECKHE CBOMN-
CTBa HACHLINAIOUMX e¢ YIIIEBOJOPOOB H BOAbl. BennunHa quHamudeckol
TIOPHCTOCTH  XapaKTEPH3YCT M3BICKAEMbIE 3aNachl YIIEBOAOPOLOB NpH
BLITECHEHUU UX BOJIOK. Jl1s 0aHODA3HOM CHCTEMBI AMHAMHYECKAS H 3¢-
(GCKTHBHAA TOPHCTOCTH TOAIECTBEHHBI.

TTopucTocTh H3MepsieTcs B MPOLEHTAX WM JONAX eAMHMIBL Ko-
3¢PHUHEAT NOPHCTOCTH m OMpe/ieAeT OTHOLEHHE 0GHeMa op B nopo-
ae Vi k 0Gbemy obpasuia nopozsl

m=Vypop/ Vogp

COOTBETCTBEHHO MOKHO OMPEACTHTL KOS(DQHUMEHT OTKPLITOMH
nopuctocTH. O/HAKO, He BCe MOPHCTOE NMPOCTPAHCTBO, KPOME 3aKPHITOH
TIOPHCTOCTH, MOXKET ObITh 3aHATO HEPTHIO HIIM ra3oM. B CBs3M ¢ 3THM BRO-
[TCE nonmTEE SpexTnpHON (HoJe3nvil) nopucTocTH nuacta. B sToM

caydae npu pacvete kodpduumenta ek TMBHON nopucTocTH 0T 0GBEMa |

TIOPHCTOrO MpocTpaHcTBa o0pa3ua NOpoisl ClEAYeT BbIYEcTh OOheM 3a-
KPbITOH IIOPHCTOCTH M 0GbeM MOP 3aHATHIX OCTATOUHOH BOAOH.

Tlpn MHAMHYECKHX HATPY3KAX, CO31ABAEMBIX /1A ABHKEHHS Hed-
TH 1 1a3a B IUTACTE B 38BHCHMOCTH OT NEPENa/iOR aBJICHHS. CBOHcTRA Hed-
TH, IBYX HTH TPeX(asHOCTH CHCTEMEI, KATHLIAPHBIX CBOHCTR MOPOABI H
ApYrUX NPHYHH YacTh HE(TH MOXKET He nepeMemathes. JU1s yyeTa H OLeH-
KH YC/TOBHH, CYIIECTBVIOMIMX B IL1ACTE, BBOAMTCA NOHATHE JHHAMWYCCKH
11071€3HOH €MKOCTH KOJLIEKTOPA H THHAMHHYECKOH NOPUCTOCTH H PACCHHTHI-
RaeTes Ko prIuenT TEHAMEIECKOH OPHCTOCTH.

C yBenuuenueM riyGMHBI NOJHAs MOPHCTOCTH Bee Gonee u Gonee
TIPCBLILIAET OTKPHITYIO MOPHCTOCTh. B neckax Mo/HAs M OTKphITAX NOPHC-
TOCTb NPAKTHYECKH PaBHbI. B MIHHAX OHH 3HAYHTEILHO OTIHYAIOTCS, NOJ-
Had NOPHCTOCTh BEIHKA, & OTKPHITAS HEIHAUHTENBHA MM JaKe OTCYTCTBY-
erT.

Ans onpenenenus ko3(pHULHEHTOB NOPUCTOCTH NOpOJ, HCIOMb3Y-
CTCH MemoO 636euueanus B KHAKOCTH (0GbIYHO KEPOCHHE) M BO37yXe 06-
paslia HaCKIEHHOTO TOH K€ JKHAKOCTBIO.

M= Voop/ Vogp) = (P2=Py) / (P2 - Py, 20
10

i
|
|
{
|

P; - macca cyxoro obpasua B Boanyxe, P; - Macca obpasna c 3anosn-
HEHHBIMH KCPOCHHOM 1OpaMH, P - Macca HachlIEHHOTO KEPOCHHOM 06-
pa3siia B KEpoCHHe.

OGbem mopozsl HaXoAMTC MO OGBEMY BbITECHEHHOH HHIKOCTH,

'€C/H NIPC/BAPHTENILHO HACITHTL obpasel] 9Tol xe kuakocThio. MHoraa

TIPUMEHSIOT NapaHpPOBAHHE 0OPa3la WM PACCUHTHIBAIOT €r0 OGBEM npH
NpaBHIBEHOA reoMetpuueckoli dopme. TIpHMeRsIOTCS H JpyTHe pa3Ho06-
PA3HLIE METO/ILI ONPe/ieNeHA s TIOPHCTOrO NIPOCTPAHCTBA OPOB.

i ‘TTopHeTas cpesia COMEPIKUT NOPh PANTHYHOIO pasMepa. Baxuo on-
PEACTHTL H3MEHEHHE 0GbeMa NOp, NPUXO/NITICECS HA EAMHMILY H3MEHEHHS
HX pagnyca (puc. 1.2).

#. KL F(r)y=dV/dr.

dVidr . i 7™\

\,

R

»
T —

.Puc 1.2. ludpdepennnansuas KPHBAs PaclpeAe/ICHHA op
TIo pasmepam

1.3 MPOHULIAEMOCTB I'OPHBIX IIOPOJ

TlpouuuaemocTs. XapakTepusyeT crocoGHOCTs macTa NPOIYCKATh
MOALY. HEDTH | ras. AGCOMIOTHO HEMPOHALAEMBIX niopon Het. Ho u3-3a Ma-
1N pA3MCPOB MOP, BA3KOCTH BOABI, HEDTH W rasa, ancopOIHOHHBIX
Chofteli 10pOIbl M APYTHX YC/IOBHH NOPOABI MOTYT GbiTh c1a6o TNPOHH-
'HCMLE WK HerpoHuUaeMbl. TIPOHHLAEMOCTE 38BHCHT OT CTPYKTYpHO-
1CRCTYPHLIX 0coOeHHOCTeH iacTa. BAonb HamiacToRaHUs NPOHHIIAEMOCTD
Moact Onin B 3-10 pas Bbille, 4eM MONEPEK HAILIACTOBAHHS.
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Pasnnyaior nponnuaemocts aGeomornyio, appexTHBHYIO (¢azo-
BYIO) H OTHOCHTE/TLHYIO.

ABCOTIOTHAS TPOHHLIAEMOCT XapAKTEPH3YET MPOHULIAEMOCTH TT0-
POAbI 1A O/iHOH a3kl XHMHYECKH HWHEPTHOM K mopoje. AbcomoTHas
TIPOHALACMOCTD OIIPC/IC/ISCTCS IPONYCKAHHEM Yepe3 Mopody rasa (asora,
Te/Hs) MM BO3YXA NPH M3BECTHOM JABICHHH (UILTPATA HA BXOAE U Bbi-
xoze. TlpoHuuaemMocTs OnHOH H TOH e MOPOABI MOXKET GbiTh pasM4HoH

ANS BOAKI, HE(TH, rasa, COOTBETCTBEHHO 1S PasHOro (asoBoro cocrasa. -

CniocoGHOCT NOpO/IB MPOMYCKATS ORMH QITIOH B NPHCYTCTBHH ZiPYroro
HaspiBacTes dazopolt (>ddexTuBHON) NpoHHuAacMocTbIO. DddexTHBHBIE
TIPOHHLIACMOCTH XAPAKTEPH3YIOTCH KOIDPHUMEHTAMH 1A 1838 Koy, BOIBI
Kipo., HepTH K. VX 3HAYCHHA 3a8BHCAT OT OGBEMHOrO COOTHOIIEHHS
KOMITOHCHTOB 1'a3a, Hedyii, Boabl B QUIBTPYIOMMXCK cMecsx. Mecaeaopa-
HH3 NI0Ka3aTH:

1) IIpu BopoHackimenHocT! a0 20-50 % Kop.. 113 x17KOCTH
G/IH30K K HYJTIO; BOJIA YICPKHBACTCS M HE YYACTBYET B (HILTPALIAH, & OT-
HOCHTe/IbHAA NpoHHUaeMocT Jis rasa Oyaer 0,9-098. M3 ckeakumbi
MOXKHO J0ObIBaThH YHCTHIN a3,

2) ITpu BogonackimentocTs Gonbine 75-90 %, K pp. 6MH3KO
K HYJIIO

3) B 3aBUCHMOCTH OT CTENEHH BOAOHACHIIEHHOCTH BO3MOXKEH
ABYX ¥ 01HO(pa3HBIH MOTOK.

4) DuibTpauns HeBTH, Kak 0AnOPAsHON KUAKOCTH, BOIMOK-
Ha TOJbKO 11PH BOJOHACKLILIEHHOCTH MeHbine 10 %.

5) 3navenme Ky, B 0cHOBHOM onpeaesercs K, u npaKTHYe-
CKH HE 3aBUCHT OT COOTHOLIEHHUS B 110PO/ie-KO/LIEKTOpe HehTH H raza.
6) Ilpn rasoHachlneHHOCTH necyanbix nopoa Ao 10%, a us-

BECTHAKOB 210 30% Ia3 0CTACTCS HETIOABHKHIM, YXYAIIAIOTCS YC/IOBHS H
A GunbTpanuH HedTi M BOAbI. Brijensiomuiics B niacte ras npU CHU-
KCHWH JIARVICHHA OKA3BIBACT OTPHUATENLHOC RIMSHHE Ha OUILTPALMIO
HedH.

OTHOCHTe/TbRAS MPOHHUACMOCTL NIOPHCTOM CPEILI OMpeENseTcs
oTHOmeHHEM ee ddpdekTHEHOM TPOHHLAEMOCTH K aGComOTHON, A1 Aan-
Ho#M asbl.

TIpoHMIEEMOCTh TOPHBIX OPOZ, ONPEAENIIOT MO 3akoHy Jlapcu.
CkopocTh GHIBTPALMK V  MPONOPUHOHANBHA K03 PHIUHEHTY NpOHHLAC-
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MocTH 1opoibl K, TpajHenty sarneHus Ap u o6paTHO NPONOPLUHOHATEHA
AHHAMUYECKOH BA3BKOCTH KHIKOCTH 4 M JUIMHE NOpUCTOi cpenbl L :
: v=K-I/u-Ap/L=Q/F

B 710 ke BpeMs CKOPOCTh (HIILTPALMH ONPE/ICAETCS OTHOMEHHEM
ofbeMa pacxofia KHIKOCTH B eAMHMIY BpeMend @ K IUIOmANH ¢unbpa-
uuu F.

Eaunuua npounuaemocty - napeu (J), ee ThiCAUHAS JONS — MHI-
nmpapek (waf). Tlopuetas cpeaa obnaxaet nponnuaemMocTsio 1 gapeu ans
OAHO(pA3HOrO GMIOHIA ¢ BA3KOCTHIO 1 CAHTHITYA3, MONTHOCTBIO HACKILAKO-
mero NOPHCTYIO cpedy Npu GHILTPaUMK Yepes Hee co CKopocThio 1 ew/e
(pacxon 1 ca’/c) npu niomany monepeuHoro cevenns 1 cw’ H rpaHente
nasnerus 1 amm. (1 7=10" 7).

B crcreme CH 3a eauuuuy npoHuuaemocts npunumaior L’. Tlpn
GrnbTpawmio vepes obpasen miomaabio 1m°, AMHOM 1M U nepenaje aas-
nenus 177a pacxos kuzkocT Bskoctio 1 [Ta*c coctarnser 1a'/c,

Jluelublit 38KOH (HILTPAUMM HUAKOCTH ARLIETCA HACATLHLIM
ciyyaem 3 obinel 3aKkOHOMEPHOCTH (uIbTPaLMH. OH HAPYIIAETCS B CBA3H

M cxopocTH $UILTRAUMM, PRIMEPOB I xondurypaunu nop,

3epeH, COCTABA II0POJIBY, CBOHCTB XUAKOCTH H APYTUX Ye/oBHA. [ins nedrn
W ra3sa HapylleHHe JHHEHHOIO 3aKoHa ¢wibTpaluy ofkiYHOE SBICHHE, KO-
TOpoe OBYCIORIEHO PAATHYHBIM (ha30BBIM COCTABOM MOTOKA, €r0 usmye-
CKMMH CBOHCTBAMH, CBOHCTBAMH NOPHCTOM CPE/ibl, HACKLILIEHHOCTLIO Cpe-
Abl BOOH ¥ T.A. JU1s aHAK3a MPOHMIAEMOCTH CPS/bI NOJib3YIOTCH 3aBUCH-
MOCTSAMH OTHOCHTE/IbHBIX MPOHHLACMOCTEH OT CTENEHH HACHINECHHOCTH
1IOPOBOrO NPOCTPAHCTBA pasnHYHbIMKM (asamu. [To Takum 3aBHCHMOCTSM
JIC/1AFOT BBIBO/IbI O MPHTOKAX HETH, BOMbI W 1434 B CKBAKMHY, OlIPEEIAIOT
ACOMT CKBAXHHBL H PELIAIOT TEXHHYECKHE 38/1a4H JKCILTYaTallHH MecTopo-
HKJICHHI.

1.4 3ABUCUMOCTb OTHOCHUTEJIbHBIX IPOHULIAEMOCTEN
OT HACBIIIEHHOCTH BOJIO} ITOPOBOIO ITIPOCTPAHCTBA

llopHcTeie cpe/ibl COAEpKAT ONpeAEeHHOE KOMHYECTBO BOBI, T.¢.
OLIIIO T RIAXKHOCTHIO U XapaKTepH3YIOTCA B/IANOEMKOCTBIO.

Bu1aroemMiocTs — cnocoGHOCTh MOPO/IB! YACPAHBAT TO HIIH HHOE
KOUHICCTBO RIIATH.
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Tosas B1aroemMKocTh — CrIOCOGHOCTH TIOPOX YAEPKHBATH MaK-
CHMAILHO BO3MOXHBIH 0Obem Boawl V, Ha onpe/iesieHHbIH 06beM cyxoii
nopoast },. Ycrawosneno, uto eciu B necke copepxuTes 10 20% Bojwl, TO
OHA OCTACTCS HENOABUKIOH, T.K. YACPKHBACTCA B MENKMX H TYIHKOBBIX
Topax W B BHJIC 1UIEHOK. OGBeM YACPAHBAEMON BOIBI MOKET NPEBHITIATH
00BeM cyXoli noposl.

Ha rpanuie Bojta - nopoaa nporekaior ANEKTPOXHMHYECKHE TIpO-
ueccrl. ITo 06c cropons! cosnaetcs Bottuoi eKTpHYECKHii cioi (JI3C) —
0c0Goe pacrpesencHie MMEKTPUYECKHX 3ap4/I0B. B [IPHIPAHHYHEIX oOnac-
TAX conpukacaiomuxes pas. IIC MoxeT GbiTh HOHHBIM, aJIcOPOIMOHHBIM,
OPHEHTAUMOHHLIM. B 1BOHHOM 3/1IEKTPHUECKOM ¢J10€ CBOHCTBA BOJIbI OT/IH-
HaloTC 01 e€ cBOHCTB B cBOGOAHOM MpocTpancTBe. J1a Boja B ABa pasa
T0THee cBOGOAHOH, HMeeT Gonbluyio BA3KOCTH, YIPYIOCTh, MEHBLIYIO
*3ICKTPONPOBOAHOCT, 3aMEP3aeT NPH Temmepatype Mukye 20 °C, a B Mou-
TMOPH.LIOHHTE - ipu MuHYye 193 °C.

Da30Bas MPOHHIAEMOCTD 415 HE(TH B TAKOM IUIaCTe, TOCe Haya-
12 YBE/MYCHHS BOJOHACHIIEHHOCTH, GbICTPO yMeHbmaeTcs. 3T0 3HAYMT,
4T0 00BOAHEHHE NJaCTA, NPOHHKHOBEHHE B HEro OypoBoro (uabTpata
NIPUBOAMT K YMCHbLIEHHIO OTHOCHTENbHOH TMPOHHLAEMOCTH NMOPOX A8
HE(TH U NOHMKEHHUIO JIeGHTA CKBAXKHH, DuIbTpaTh! CrienuatHo He oGpa-
GotanHoro Gyposoro pacTopa MpouHo YACPAKHBAIOTCS TTOPOJOH. M yaae-
HHE UX 3aTPVJIHEHO.

K A k
10 t e o
0 ~ 10

Booonacwiyennocms
Puc.1.3. OTHOCHTe IbHAS NPOHHIIAEMOCTS Mecka /Ui HedTH H BoakI

W3 pucynka 1.3 cneayer, 4To IpH BOJOHACHILUEHHOCTH MOPOJbI
75 % OTHOCHTETbHAA IPOHHIIAEMOCTD /LT HehTH CHIDKaeTcs A0 Hy:s. [Ipn
HH3KOH BojOHachIeHHoeTH A0 10 %, OTHOCHTE/NbHAS NPOHMUAEMOCTH
nopozas! 418 Hedyt cocTaBHT okono 0,8.

VBenuueHne coiepKaHK KHAKOCTH B nopode Ao 50 % ot o6be-
Ma [10p MOYTH He BTHAET Ha (HILTPALIHIO ra30B. ['a30HACKIIIEHHOCTD TIecKa
H necyanuka 6onee 10 %, uspecTHska Gonee 30 % MNPUBOAMT K yXyjuume-
HHIO (DHITBTPALMH JKMAKOCTH H 3HAYMTEILHOMY CHHXKEHHIO JUIS HEe OTHO-
CHTE/TbHO! NMpPOHKHLAEMOCTH cpefibl. CBOGOAHBIN ra3, BhLACHMIOMMUICS M3
TIeCKA B 0POAY, YMEHbIIACT GUILTPALHOHHBIC CBOHCTRA Cpeibl LA Hed-
TH.
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a
Puc.1.4. 3aBHCHMOCTh OTHOCHTEIBHBIX NPOHKLAEMOCTEN LIS KU~
KOCTH Mra3a OT BOJOHACKIIICHHOCTH.
a — NecYaHuK, O — H3BECTHAK U JJONOMUTHI

Tpexdpasublii NOTOK HedTH, BOABI U rasa BOIMOXKEH TONLKO TpH Ha-

CLINCHUH TIOPoAIb! HedThIO B nipeaenax 23-50 %, Bojo# -- 33-64 %, rasom
1130 % (puc. 1.5).

IIpoHKIIaeMOCTh MOPO 3ABHCHT OT pasMepa MOPOBBIX KAHAJIOB.
| K 1JIMHbI KMEIOT BBICOKYIO NMOPHCTOCTb, HO HEMPOHHLAEMBI IS JKHIKO-
cicll W rasoB. TpemuHOBaThIE MOPOABI Mo MOPHCTOCTH OG/AZAIOT
OOLINOR IPOHUIIAEMOCTBIO. JIBHXKCHHE XKHAKOCTEH TIPOHCXOAUT B OCHOB-
HOM 110 HopaM paauyca 5 —30 mxar.
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Prc. 1.6, O6aacts pacnpocTpaHeHHs ofHo-, AByX- K Tpexpasnoro
TIOTOKOB

JleBepeTTOM npeasiokeHa IS BeeX NOPOA (VHKIHS 3aBHCHMOCTH
KAMW/UIAPHOTO JABTCHUA OT BOXOHACHINEHHOCTH ¢ YYETOM [IPOHMLAEMO-
CTH 1 mopucTocTH (puc. 1.7):

J(Sw) = (px/ ocos ) Vi/m,

TJie - YTO/I CMaUHBAHHS, O - IOBEPXHOCTHOE HATSKEHHUE, Jy - Ka-
MHUIPHOE JaBJICHHKE, K — IPOHKLIAEMOCTb, /12 — [IOPHCTOCTS.

Onnako A1s BeeX MOPOJ 9Ta (YHKUMS He SBISCTCS YHHBEPCATh-
HO#. :

Pacripenenenne nop no pasmepam HeclaeayeTcs METOJOM BIABIH-
BaHHA PTYTH B NOPHCThIH obpasen. [laBnenne B kamepe, KyJa NOMEICHbI
TMOpOZibI, MOCTENEHHO NOBLIIAIOT, OAHOBPEMEHHO perHCTpHpys obbeM
BJIAR/ICHHOH PTYTH. PTyTh BJaRTMBAETCS, Npeoo/leBas KANMIUIAPHOE Jan-
JICHHE MEHHCKOB PTYTH, KOTOPOE 3aBUCHT OT pasMepa nop. [IpuMensercs u
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METO/, LUCHTPOOEKHOIO yAaNeHUs KHAKOCTH U3 nopoasl. Ilopoay mome-
AIOT B LUEHTPU(YTY H H3YYAIOT 3aBHCHMOCTh BbITEKAIOIMETO 0GbeMa JKH/1-
KOCTH M3 MOPOBI NPH COOTBETCTBYIOLIEH CKOPOCTH BpAIEHHMH, KOTOpas
00ycaBnMBaeT LEHTPOGEXKHYIO CHITY, CO3ARIOMYIO KAMMIIAPHOE Jamie-
HHC. YCTAHARITHBACTCS 338BHCHMOCTD «KANM/ULAPHOE AABIEHHE — BOJOHA-
CBIEHHOCTD NOP KHAKOCTHION. T4 3aBHCHMOCTD HCMONb3YETCS VIS OLCH-
KH OCTATOYHOM BOJOHACHIEHHOCTH NMOPOX M H3YYCHHS NMEPeXOaHOM 30HbI
«HedTH — Bojiay, «Bozia — ras» (puc. 1.6 ).

Pr ks k3 kg J

»
~y .

Bodonacwuyennocms S, Bodoracwiyernocnts S,,% om V u,
Puc. 1.6. 3apncumocts, «kanin- Puc. 1.7. ®ynxnus Jeeperta
P - - JUIA NIeCYAHHKA
CHIMEHHOCTL" MOPHCTLIX Cpet.

1.5 YAEJbHAS NOBEPXHOCTH I'OPHBIX IOPOJI

VienbHas NOBEPXHOCTh TOPHBIX MOPOJ SBJSETCH CYMMOH mo-
NCPAIOCTH YACTHIL HITH TIOPOBBIX KAHAJIOB B €IHHHLE 00beMa Nopoasl. D10
ot wy RAKHEHIUIHX XapakTepPHCTHK MopoAbl. BemuuuHna yaensHo#t no-
NEPXHOCTH TI0POJL IPOTIOPLIMOHANBHA CTENEHH JHCIEPCHOCTH YacTHIL 110~
ot em Melbie pagHyc MOpOBbIX KAHATOB H TPOHHIAEMOCTH MOPOJL,
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TeM Gonbe €& y/ienbHas HoBEPXHOCTb M MeHbLe HedTe-H rasootaaya. Ot
napameTpa yACIbHON 1IOBEPXHOCTH MOPOJ 3aBHCHT NPOHHMIBEMOCTD, aj-
COpGLMOHHBIC CBOMCTBA. CONEPIKAHME OCTATOUHOH BOZbI, MONEKYIAPHO —
NOBEPXHOCTHBIC sBIeHUS. W dem Gonblue yaenbHas MOBEPXHOCTh, TeM
Gonbiie HEraTHBHOE BIMSHWE HA DHIBTPALIO HEYTH M BOIKI OKA3BIBAIOT
YKa3aHHbI€ Bbile GaKTOpbI.

OueHb BAXHO 3HATH BE/MUHHY YICIbHOM MOBEPXHOCTH B CBA3H C
GornbIIHM BIMSHHEM MOIEKYIAPHO-TIOBEPXHOCTHBIX OMJ HAa TpPOLECCHI
GuabTpauMK HedTH. YCTAHOBIEHO, YTO KpoMe 0GBEMHBIX CBOHCTB JKHAKO-
cTelf M rasoB (HanpuMmep. MJIOTHOCTH, BA3KOCTH) HA 3aKOHBI (DHIBTPALIMK
BIHSIOT €I M MOJIEKYIApHbIC ABJICHHS, MPOUCXOASIIME HA KOHTAKTAX
KHIKOCTH ¥ 1OPOAbl. DTH MONEKYIAPHO-TIOBEPXHOCTHBIE ABICHUSA MOTYT
CYINECTBEHHO HW3MEHATh XapakTep ¢uibTpaumn. O6biunbsie oGneMuble
CBOHCTRA KHMAKOCTel (BA3KOCTL, MIIOTHOCT) O6YCIIABIMBAIOTCS MOJICKYIa-
MH, pacrpoCTPAHEHHBIMH BHYTPH XHAKOH da3bl. [losToMy B KpynHO3ep-
HHCTOH IOPO/E € OTHOCHTENILHO HEGOMbIION YAETLHON MOBEPXHOCTBIO MO-
JIeKyIbl, HAXOAIMECS Ha MOBEPXHOCTH, MOYTH HE BIHAIOT Ha MpoLece
(uibTpaIMK, TaK KaK HX YHCIO BEChMA MATIO 110 CPABHEHHIO C YHLIOM MO~
JIeKYJI, HAXOAIIHNCSA BHYTPH o0beMa skuakoeTd. Ecru ke nopuctas cpena

UMeeT 60.’1l>lllyl0 VACIbHYIO NMOBEPXHOCTb, TO YHC/IO MOBEPXHOCTHBIX MO-

JIEKYJ1 JKHJKOCTH BO3PAcTaeT M CTAHOBHTCA CPaBHHMbLIM C HHCIIOM 0GBEM-
HBIX Monekyil. [103ToMy MOBEpPXHOCTHBIC SBICHUS B MAJIONPOHHIAEMOH
NOpoziec MOTYT OKa3aTh Gonee 3HAUMTETLHOE BIMSHME HA Npouece QUILT-
PalH XKHAKOCTH, YeM B XOPOLIO IIPOHHIAEMOM KPYITHO3EPHUCTOMH nopoze.

Takum oGpasom, yaenbHas NMOBEPXHOCTh MpEACTABISET OAHY M3
BAXKHEHIINX XapaKTePHCTHK TOPHOH MOPOJBL. )

CiieptyeT OTMETHTb, YTO, HECMOTPA Ha KaXYIIyIOCH IIPOCTOTY TO-
HATHS YA€BHOH NOBEPXHOCTH, TOYHOE ONPEe/ICHUE ef BETMYHMIEI - CIIOK-
Has 3a7a4a. Jles10 B TOM, YTO [IOPhI B IOPHCTOM CPEAC NPEACTARICHb! KaHa-
JIAMH OT JECATKOB W COTEH MHKPOH (ITO JHAMETpY) /0 BEJIHYHH, CPABHH-
MBIX ¢ pa3sMEpamMH MOJIEKY.I.

TIpu mapooGpasHoit opme HacTHI TOPO/BI BCS HX MOBEPXHOCT |
’ opoas! cocTaBuT

S=6(1-m/d

re: S — yaenbHAs NOBEPXHOCTs B M7/M’, Mt — IOPHCTOCTH B JONAX
CAMHHLIBL,

d — MaMETD YACTHIL B M, 6 — 3Ha4eHHE KOIDOULMEHTA HIBHITHCTO-
CTH.

18

Jl1st nieckoB yeNbHAS OBEPXHOCTh BEINHC/ISCTCA CYMMHPOBAHHEM
€€ BEHIHH N0 KaxX(I0H (PpaKiMu rpaHyOMETPHYECKOro COCTABA MOPOJL:
S={6(1-m)/P]ZP/d,
rae P — macca nopoasl B kr; P, — Macca JaHHOM (dpakuuu B x2, d;
- CPEe/IHHE IHAMETPhI (pakUuil B A, OnpesenseMsie 10 Gopmyie:

I/d, =% (I/d{l + I/dgl),

rie di'u d" - cTanzapTHBIe GMuxKaliiie pasMepl OTBEpCTHi CHT.

ITo 3KenepUMEHTANBHBIM AaHHBIM IIPH ONPE/C/ICHHH YACTHOM M0~
BEPXHOCTH 110 MEXAHHYECKOMY COCTABY CIIEAYET BHECTH MONPABOYHBIA KO-
opduument, (BemuumHa KoToporo a=1,2+14) yuaThiBaIOUMit NOBHIIEHHE
YAC/ILHOH TOBEPXHOCTH BC/IEACTBHE HE WIAPOBHAHOCTH (DOPMBI 3EpEH.
Mensinue 3HaueHHS KO3QOUUMEHTA OTHOCATCS K OKATAHHBIM 3epHaM,
6osIbIIHE — K YIJIOBATHIM.

Dopmyna 32BHCHMOCTH KODOHIMEHTA IPOHHLAEMOCTH OT NIOpPHC-
TOCTH, YACbHOMH MOBEPXHOCTH ¥ CTPYKTYPhI NIOPOBOTO NMPOCTPAHCTBA HME-
€T BUA ‘

k=ual /¢S TH

TAe m — NOPHCTOCTh MOPO/BI (XapaKTepH3yIomas AMHAMHUECKYIO,
NONE3HYIO eMKOCTh KOJLIEKTOpa), S - yaelbHas NoBepxHoceTh; T — W3BK-
JIACTOCTL MOPOBBIX KaHATOB (OTHOIICHHE CPEHECTATHCTHYECKOH ITMHBI
KaHIOB K JUTHHE KepHa). BeinunHa usBuanctoctd T MOKET ZOCTUIATH 6 U
Goutee, f — kKo3(pUILHMEHT, YUUTHIBAIOUMHA (POPMY OPOBBIX KAHATIOB (H3Me-
Haeres or 2 1o 3).

Jlis onpenenienst yaAebHON TMOBEPXHOCTH NPUMEHSIOT (BHAbTPa-
HMOHHBIA METOJ, OCHOBAHHEIH Ha M3MEPEHWH CONPOTHBICHHA TCUCHHIO
PA3PEHKEHHOTO BO3JyXa Yepe3 MOPHCTYIO MOPOY; aACOpOLMOHHLIN, OCHO-
BanHbI Ha onpeneneHuu o6beMa ancopOLMKH PAIHOAKTHBHBIX HHAHKATO-
OB NOIVIOMIECHHBIX NOPHCTOM CPeioi H APYTHE METOABI.

- 1.6 TPEHJMHOBATOCTb H KABEPHO3HOCTb N'OHBIX
norPoa

I'pettHOBATOCTE TOPHBIX MOPOJ OKA3LIBAET 3HAYMTENBHOE RIHS-
1 10 WX HeTe-ra30coepXKaHAe H GHIIbTPALIHOHHbIE cBOHCTBA. Bo MHO-
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THX CJly4asX 3anachl HepTH onpeaesioTes 0OBEMOM TPEIMH B NOPOJeE, a
HE €€ MOpUCTOCTHIO. TPEelHHOBATBIE H KABEPHO3HBIE KOJLIEKTOPbI NO/Apas-
JENSIOT:

1. KosutekTopsl KaBepHO3HOTO THIIA, pa3BHTHie B KapGoHat-
HBIX NIopozax. Kapepiibl cBs3aHbl CHCTEMOM MHKPOTPEIIHMH.
2. KonnekTops! TpemuHOBATOro THIIA, PasBHTHIC B KAPOOHAT-

HBIX MOPOJIAX, & TAKKE MEeCYaHHKAX. 'PAHHTAX, METAMOP(HYECKHX MOPO-
Aax.

- & CMelnaHHBIE  TPEIMHOBATO-KABEPHOSHBIE  KOJLIEKTOPBI.
OHH LIHPOKO PACTIPOCTPAHEHBI.

TpemwHel B nOpoaax UMEIOT NPEHMYIIECTBEHHYIO OPHEHTHPOBKY,
00yCOB/IEHHYIO HANIACTOBAHHEM, CHCTEMOH CKIIaKOOGPA30BAHHA TEKTO-
HHKOH, CBOWCTBAMK Mopoas!. TpemuHOBATOCTL XapaKTepusyeTes HanpaB-
JICHHOCTBIO. PACKPHLITOCTBIO, OOLEMHON M MOBEPXHOCTHOH IIOTHOCTBIO,
rycrotod. Haubonee nuopmMaTHBHEIM napameTpoM siBiseTcs obbeMHaas
IWI0THOCT T, KOTOpasi pABHA OTHOLICHHIO MOJIOBHHBI [IOMATH NOBEPX-
HOCTH BCeX TpeUMH K o0heMy nopoast V. OOGbeMHas MIOTHOCTh TPEUIMH
MOXET K3MEHATLCA B IHPOKUX mpeenax Ao 60 u Gonee [/w . IIponu-

LaeMOCTh TPELIMHOBATLIX ITOPOA 3aBHCHT OT NPEUMYINECTREHHOTO MPOCTH-

PaHHS CHCTEMBI TPEIIMH H HANPAB/ICHHS DUIBTPALIMH.

KapGoHarHbie TOPOJbI B CHITY CBOX (PH3MKO-XMMHYCCKUX CBOMCTB
TNOIBEPIKEHbl  PACTBOPEHWIO,  BBHIINE/AYHBAHHMIO, I[1EPEKPUCTAILIM3ALHNH,
TPENMHOOGPA30BAHHIO H NO3TOMY (OPMHPYIOT CIOXKHYIO CHCTEMY Myc-
TOTHOTO NPOCTPaHCTBA. BO3HMKAET TPEIHHHO-KABEPHO3HO-IIOPOBOE MPO-
CTPaHCTBO. B CBA3M ¢ 3THM B TAKHX KOJUIEKTOPAX TMpH SKCTUTyaTallHH pas-
BHBACTCS /(B THNA (QHIIBTPAILMM: IO MATPHLIC M 11O TPEIIMHAM H KaBEDHAM.
D10 creayeT YUHTBIBATL NIPH MOACYETE 3aMacoB YIMEBOAOPOJIOB M TLIAHH-
POBAHHY TEXHONIOMHY Pa3pabOTKH MeCTOPOXKIAEHHH.

TpemuHOBATOCTH M KABEPHOSHOCTH NOPOA BCErA@ COMYTCTBYET
TOPHCTOCTh. T1Oph! M KABEPHBI CBA3AHBI MEXKY COBOH CHCTEMOH TpEIMH.
TTostomy ko/IeKTOpEI HETH H rasa B 3TOM CJy4ae Ha3hIBAIOT TPCIMHOBE-
TO-KABEPHO3HO-MIOPHCTHIMH. [TOpANOK C/IOB B 3TOM HA3BAHWM 38BHCHT OT
TNOCEOBATE/ILHOTO NPEHMYIIECTBEHHOTO MNpeobajanus Buaa cBOHCTBA
KOJUIEKTOPCKOIO MPOCTPAHCTBA.

TpemunoBatocTs H3yyaeTes Mo KepHaM M LumAdaM, reodusuyc-
CKHMH, THIPOAHHAMHYCCKHMH METOAaMH. I'€ODU3HYECKUMH METONAMM
TPEIMHOBATOCTh OMNPEENAIOT MO 3aBHCHMOCTH BETHYHH YAETBLHOIO ICK-
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TPHYECKOrO COMPOTHB/ICHHS, CKOPOCTH PACIIPOCTPARHEHHS BOITH, IIOTHOCTH
TIOPO/Ibl OT TPELIMHOBATOCTH.

TunpoauHaMuYecKue METOIBI OCHOBAHBI Ha 3aBHCHMOCTH J1e6HTa
KHJKOCTH OT 3a00HHOTO IaRICHHU S, CKOPOCTH BOCCTAHOBJICHHS JIaB/ICHHA B
CKBaXKHHE.

1.7 HACBIIIEHHOCTb ITIOPOBOI'O IPOCTPAHCTBA
®JIIOHIOM

B noposom npoctpanctse nopos Heds, Boaa ras MOTYT NIpHCYT-
CTBOBATL B PANTMYHLIX COOTHOMEHHSX. PasmuuHoe pacnpenenenue (a3
38BHCHT OT CIOCOGHOCTH MOBEPXHOCTH TBEPOH YACTH NIOPOJILI CMAYMBATH-
¢4 BofioH. KoauumeHT BOJOHACKIEHHOCTH, HEPTEHACHLIIEHHOCTH |
TA30HACHIMECHHOCTH XAPAKTEPH3YIOT COfePkKaHHe JaHHOrO (BIIOHIA B e1H-
HHLE 06beMa OTKPBITIX MYCTOT.

KospduuuenT BogoHachimenHocTH. HedTeHACKITIEHHOCTH H Ta30-
HACHIMENHOCTH XApAKTepHIYeT conepiane fannore duoHIZ B SRMHuNC
0DBeMa OTKPBITLIX MYCTOT.

ITp1 nonHOM BOJOHACKITIEHHH TIOPOILI CO CMAYHBAEMON 110BEpX-
HOCTBIO Bech 00HeM Mop 3amonHeH BoaoR. Paimuaior ruapogodueie u
"HAPOQHIbHBIE NOPOAL. Y rHAPopOSHBIX (He CMAYMBACMbIX BOJOH)
ROILICKIOpAX, BO/A HAXOAHTCA B ICHTPS T1OPBI, & ¢C [I0BEPXHOCT IIOKpbITA
nehthio. IIp  yMCHbIIEHMH BOJOHACHILIEHHOCTH COZICPXKAHHE  BOJBI
YMCHBIIAETCSA 210 TOHKHX JKHIIOK B LIEHTPaX KPYIHBIX 110p.

Y rHapoguiibabIX (cMauMBAEMBIX BOZOH) KOJUICKTOPAX C YMCHb-
11ICITMEM BOJOHACKILICHHSA OGMACTb, 3aHHMAaeMas HEe CMaYMBAEMBIMH (asa-
A (HedTs, ras), BospacTaeT 40 06pa3OBaAHMSA IUIEHKH Ha NOBEPXHOCTH 110p
HIIH COXPaHCHHA €€ Ha OTAC/ILHBIX YYacTKaXx.

B npipoze npeumymecTaen o pacnpocTpaneHs KOJUIEKTOPBI Y KO-
1OPLIN BOJA CMauMBACT TBepAYIO dasy. OfHako colepxamuecs B HedTsX
OPHUHYIECKHE KHCIOTHI IPHAAIOT WM NIOBEPXHOCTHO-AKTHBHBIE CBOHCTBA
C10COGHOCTH K CMAYHBAHMIO TBEPAOH (asbl.

OueHKy CTeNeHH HACHIEHHS NOPOBOro NPOCTPaHCTBA onpeaens-
101 KOWpPUUHEHTEI HeTE-ra30-H BOJOHACHILIEHHA.

K, +K, +K,=1

Ve kos(pduunent Hedrenacsimenns nopon gocturaet 95 % u

furice. 10 10poja 0TAaT YHCTYIO HeTh. B GraronpusTHLIX yeaoBHSX
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HHCTYIO He)Th MOTYT OT/IaBaTh MOPOALI H NPH HedTeHackmennu S0-60 %.
30HBI NPEIC/ILHOIO HACHILICHNS W HEOHACBIICHNS pas/ieseT BOAOHePTS-
HOH um Bojorasosblit koHTakT (BHK, BI'K). 30Ha nepexoaa ot noaHoro
BOJIOHACBIIIEHHA /10 NOJHOr0 He(PTCHACHILICHUS MOXET JOCTHraTh OT J0-
Jielt Metpa a0 30-40 M. u Gonee.

1.8 HCCJIEJOBAHHE ITOPOBOI'O NIPOCTPAHCTBA

INoprcTocTh MNacTa M €ro KONIeKTOpPCKHe CBOHCTBA HCCIEAYIOTCS
TOJILKO B OTA€/IbHBIX TOUKAX I18CTa, BCKPhIThIX CKBaXXHHAMH. Mesxay Tem
IUTACT XapaKTepU3yeTcs HEOJHOPOAHOCTLIO B CBSA3M C Pas/IMuHEM YCIOBHI
OCA/IKOHAKOIUICHUS 10 BPEMEHH M IUIOLIAJH, Pa3THYHLIM BO3JCHCTBUCM
HANpSUKEHUH, TeMINEpaTyp, pacTBOPOB, HEOAHOPOJHOCTLIO MHHEpATOrHYe-
CKOTO COCTABA NO BEPTUKATH M TOpPH30HTaM. M3MeHeHHs (Hindeckux
CBOMCTB KOJLIEKTOpA HOCSAT DNIEMEHT Cay4alHOCTH. B cBA3M ¢ 3THM, Wis
XapaKTePHCTHKH Pa3IH4HBIX KO/LTEKTOPHBIX CBOMCTE TLIACTA, H3MEPECHHBIX

: oy TaYAT AvrTamaT ssamansaTii e B i
B OTASALHLIX 10 TO'IKAX, NPHMEHAICT aniapat MartMaTHICCKOn CTaTHTTH

KH, TCOPHH BEPOATHOCTEH, TEOPHH CayyalHbIX QyHKUHMA. B 3ToM cayuae .

YARETCS NOCTPOUTH CTATHCTHYECKYIO MOJAE/b (PHIIbTPAaMOHHOTO MONIA He-
OIHOPO/IHON MOPHCTON CpeIbl.

[lpumenenne reoPu3HYECKUX METOJOB M3YYEHHS KO/LIEKTOPCKHX
CBOHCTB MJlacTa, MO3BOSCT (TIO CPABHEHHIO C HCCIICOBAHHEM KepHa) yBe-
JHYHTh 0GBEM 1OPO/IBI, MOJABEPKCHHON MCCIIENIOBAHHIO. DTO YBEIHYMBACT
HARJEKHOCTh ONpE/E/IeHHs NapaMeTPOB M71acTa, MMO3BOMIAET HCKIIOUHTH
OIMHOKH 34 CYET WIMAHHA MHKPO HEOTHOPOAHOCTEH.

OHHM M3 METOJIOB H3YYCHHS KOJLIEKTOPCKHX CBOHCTB NOPOJ SB-
JISETCA METOJ| SICPHOTO MarHMTHOro pesoHanca (SIMP). Slapa Bogopona
SBIAOTCH MHKPO MarHHTHKaMH. OHH 0G/1aJal0T MATHHTHBIM MOMEHTOM.
Ecnn Takoe BEmECTBO MOMECTHTH B CHILHOC MCKYCCTBEHHO MOJISPH3YIO-
liee MArHUTHOE 1107, TO Bee S/Ipa BOZOPOAA NMPHOGPETYT ONpEnesCHHYIO
OPHEHTHPOBKY NOJ AeHCTBHEM HAINPAKEHHOCTH MarHWTHoro mons. Ilocne
BHIKTIOYEHHS TONAPH3YIOIEro MO MHKPO MarHMTHKH (A4pa BOAOpOA&)
OyZyT B MArHMTHOM Tone 3eM/IH NpPOLECCHPOBaTh, BPAIATHCA MOAO6HO
BO/TYKY, BOKPYI' JMHHH HANpPABICHHS HANPSIKCHHOCTH MATHUTHOrO MOJIN
3eMiH ¢ onpeseNeHHOM YacToTOM. MIHTeHCHBHOCTb NIPOLIECCHH SIep BOLO-
poia MOXHO M3MepsTh. Ona GyAeT MponopUUOHATbHA KONHYECTBY MPo-
ueccupyromux siep. CBa3anHas H a7icopOMpoBaHHAA BOJA NPAKTHYECKH HO
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nojieepxena sddexty snepHOro MarHHTHOro pesonanca (SIMP). 1o aaer
BO3MOXHOCT ¢ noMompio SIMP onpezienst HaXoASITyIOCs B TOPHOH no-
poze cBoGOHYIO BOAY HIH He(Th.

Obbem cBoGoaubIX GmonnIoB onpeenseTes 0GbEMOM NOPHCTOro
MPOCTPAHCTBA, T.€. KO/UIEKTOPCKMMH CBOMCTBAMM M1acTa.

JIpyruMu METOZIaMH ONpeaeNeH s IOPHCTOCTH ABISIOTCH METOAbL.
OCHOBAHHbIE HR 38BHCHMOCTH Y/E/TBHOIO 3/IEKTPHYECKOrO CONMPOTHRICHHS
TIOPOZL NPH MOJHOM HACHIIEHHH BOLOH M3BECTHOTO YAENBHOTO CONpPOTHB-
JICHHS, OT KO/THYECTBA BOJIbl, 3aMO/HAIOLIEH MOPHCTOE MPOCTPAHCTBO, ITO
MeTo/ibl GOKOBOTO KapoTaxHoro 3oHuposanus (FK3), Gokoporo KapoTaxa
(BK), MHKpO30HAHPOBAHHS.

TIpumensioTCs MCeNeI0BaHHS 3aBHCHMOCTH CKOPOCTH PACTIPOCTpa-
HEHHS YTIPYTHX BOJIH OT MOPHCTOCTH IUIACTOB, METOJ aKYCTHUYECKOI'O Kapo-
Taxa (AK).

IlHpokoe MpUMEHEHHE HAIIE! KOMIICKC METOIOB PAIHOAKTHBHO-
O KapoTaxa: HeATPOHHBIA ramma kapoTax (HI'K), HeliTpoH- HeHTpOHHBIH
KapoTai 110 TEIUIOBBIM H HajTennoBbM Hefitporam (HHK, , HHK,, ). Heii-
IDOHHEIC CBOHCTRA ITODOJL 3ABHCAT OT CYMMADHOID BONOCOTEPKAHUS.

TIpu M3y4eHHH KOIIEKTOPCKHX CBOMCTB TOPHBIX MOPOJ CIEAYE1
WMETh B BHLY, YTO TIPH M3BJICYEHHH HA IOBEPXHOCTL 3eMJIH KEPHOBOTO Ma-
TepHaia MOPHCTOCTL H [POHHLIAEMOCTE NIOPOZ MOXET YBETHUMTLCA 10 2 —
50% B 3aBUCHMOCTH OT JIHTOJIOTHHM FOPHOH MOPO/ILI H B CBA3M C H3MEHEHH~
oM aamnenns. [Ipn paspabotke MECTOPOXKACHHS MEHSETCA MUIACTOBOE JaB-
JICHHE, YTO BieYeT 3a COOOH H3MEHEHHE COOTHOLIEHHS NEOCTATHYECKOTO U
IL14CTOBOTO JARJICHHS, PACUIMPEHUS TBEPIOTO CKe/ETa FOPHOH MOPOABI.
()TMEYCHO H3MEHCHHE OPHCTOCTH Ha 2 — 6%, MPOHKIACMOCTH Ha 2 — 15.5
“o upu nageHuu JasieHus Ha 10 MIla. HauGonblime usMeHeHus Habmo-
JWIOTCS B TPEMHHO-KABEPHO3HBIX KOJUTEKTOPAX.

Bonpocs! 15 caMOKOHTpOIIS K Teme 1

I Onpejenenne rpanyIoMeTPHYECKOro COCTABA MOPOJ.

" Mc1oabl OnpeeneHus rpaHyJIOMETPHYECKOro COCTABA NOPOJL.

! OupejienieHue NONHOM, OTKPBITOH, 3aKpITON, 3¢ deKTHBHOM
AMIAMHYCCKON IIOPUCTOCTH.

I Mciojw onpeaeneHus KoappHIUHEHTOB IOPHCTOCTH.

* Abwomornas u 3pdekTHBHas (PasoBas) NPOHKIAEMOCTD, €AHHULA
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H3MEPEHHA.
6. Xapakrep BIHAHHS BOJOHACHILIEHHOCTH FOPHBIX TIOPOJ Ha ko3 drIm-
CHT OTHOCHTEJILHON NPOHHIIAeMOCTH. J[HarpamMma TpexasHoro roToka.
7. Y nenbHas NOBEPXHOCTL TOPHBIX NIOPOJ H & RIMSHUE HA IIapaMeTpbl
TIOPUCTOM Cpe/ibl.
8. BMsHHE TPEIMHOBATOCTH H KABEPHOSHOCTH Ha NIAPAMETDHI
TIOPHCTOH Cpebl.
9. I3MeHeHHE COCTOAHHA (PTIOHAOB NPH HIMEHEHHH BOZIOHACHILICHHOCTH
rIpOGHIBHBIX H MUAPOPOGHBIX OPUCTHIX CPEA.
10. BoZoHACHIIIEHHOCTh, HE(DTEHACHINIEHHOCTb H ra30HACHIIEHHOCTH
NOpoA.
11. MeToapl HceeloBaHHA MOPHETOrO NMPOCTPAHCTBA: nabopatopHble u
reopH3HYECKHE CKBAKHHHbIE

2 MEXAHHYECKHE M TETUTORKIE
CBOMCTBA MOPOJ

HeycT0/unBOCT, CKBAKHHBI PA3BHBACTCH, KOTAA CHIBI FOPHOrO
AABICHHS MM B3aMMOJCHCTBHE NMOPOAbI M OYPOBOIO PacTBOpa CO3AAIOT
BBLIARTHBAIOIIME, PACTATHBAIOLUME WM MOBbIE JIPYrHe CPeMeIeHHs cTe-
HOK CKBaKHHBI. TToc/ieacTBUS HEYCTOMUHBOCTH CKBAXHHBI - IPUXBATH Gy-
PHIILHBIX TPYD, MOTepH pacTBOpa, HHCTPYMEHTA, TUIOXHE VCIIOBHS VIS Ka-
POTAKA M 1IEMCH THPOBAHUS CKBAXHH,

YPpOH, HAHOCHMbIH HEYCTOHHYHBOCTLIO CKBAXHH 110 BCEM TIPOMBIC-
JlaM MHpa, COCTABIINCT OAWH MIIPA /l0/L1apoB €XKeroAHo. B pacuere Ha o-
HY CKBaXHMHY — 1,5 M/IH Jonn1apoB.

HanGonee BaxHble MeXaHHYCCKHE CBOWCTBA TOPHBIX IIODOZ,
BITMAIOIIHE HA NMPOLECCHI, IPOUCXOAAIME B TUIaCTe NpH paspaboTke U Kc-
TUTyaTAUHE MECTOPOXNICHHAN — YIIPYIOCTh, IPOYHOCTh HA CKATHE H Pa3phib,
TUIACTHYHOCTh. YYeT 3TUX CBOHCTB MpH GYPEHHHM CKBAXHHEI MOXET Npe-
AOTBpaTHTE Pa3IHYHBIC BO3MOXKHbIC aBapHiiHbie cHTyaunn. C 31Ol ueabio
38/1A10TCS ONTUMATIbHbIC CKOPOCTH GypeH, IUIOTHOCTH M cocTas GypoBoro
pacTsopa.
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2.1 HAIIPSKEHHOE COCTOSIHME ITOPOJ|

HanpsiskeHHoe COCTOsHME, 3aBHCAMCEE OT ryOHHBI 3alleraHus ¥
XapakTepa caMHX NOpOJ, YPaBHOBEIIMBACT Bec BhllnenexkalneH Tommy. TTo-
Jie HaNPSOKEHHS: MOXKHO PACCYHTATH: !

no BepTUKATH 6, =p g H,

1o ropusoHTanu 6, =6, =np g H,

rae 6. 6, 6, - BepTHKATbHBIC H TOPH3OHTATHHBIE COCTARIAIOMIME
HaNpSKCHUH, p — IIOTHOCTh NIOPOA, g - YCKOPEHHE CHibl TaxecTH, H —
riyGHHa 3aneraHus nacta, n — koapguuueHt GokoBoro pacropa.

Kosddpuument GokoBoro pacnopa, Ais MASCTHUHBIX H KHAKHX
TNIOPOJl, PaBeH €AMHMIIE. & JIA TUIOTHBIX M KPenKHX — JI0NH €IHHHIbL. B
BCPXHEH 30HE 3eMHOH KOPbI COOTHOUIEHHE MEXY BEPTHKAILHOM U FOpH-
SOHTA/LHOM COCTABIAIOMWMMHM HANpPSKEHHH HAXOAMTCS B mpeaenax
0,=0,430, Ha 3HAUMTENBHBIX IIYGHHAX NPOMCXOAMT BhIPABHHBAHHME Ha-
TIPsOKEHHH, TAK KaK 38 JUTHTENLHOE IeOIOTHYECKoe BPeMs MOPOLI HCThI-
THIBAIOT TUIACTHYecKHe aedopMaumn. O/HAKO TEKTOHHYCCKHE NpPOLECChl
MOI'YT BbI3BaTh 3HAYMTE/IbHbIC TOPH3OHTATLHBIE HANPKCHHA. [IDCRBI-
HAOIIHe BEPTHKATbHbIE B 2-3 pasa.

HanpsixeHns B N7I0THOR M TOPUCTOl nopojie Moa JelcTBreM 0]1-
HHX H Tex xe cu SyayT pasmuunbl. Ha miiomaas sanstoi nopamu Hanpsi-
KEHHA HE BO3HUKAIOT. OHM KOHLICHTPUPYIOTCS TONBKO B 00/1aCTH KOHTAKT!
MHHCPaIbHBIX 3epeH. C YBE/IHUEHHEM NOPHCTOCTH, TPEIHHOBATOCTH, Ka-
BEPHO3HOCTH HAINPSKCHU B 110POAE BO3PACTAIOT.

B moGom kyGHKe ropHO# 110poibl MOKHO BbLIEIHTh JCBATH KOM-
TIOHCHT HATPS/KCHHSA — HA KAXKAO0H rpaHH KyOuKa 1Ba KacaTe/lLHBLIX ¥ OJHO
HopmasibHoe, HanpskeHHs B NOpOJaX MOTYT BO3HMKHYTH HE TOMLKO TIOX
ACHCTBHCM BHCIIHHX CHII, HO M 10| ACHCTBHEM (QH3MuecKHX noseit: Tep-
MHYECKOI0, 3/IEKTPHYECKOr0, YCAI04YHbIE, OCTATOYHBIE H Ap.

BypeHue CKBAXKHH MPHBOAMT K H3MEHEHHIO €CTCCTBEHHOTO MO
HAIpPAXKCHHA NOPOJL. B ropHoM MaccHBe BO3HMKAET CJIOXKHOE 110JI€ HANPS-
xeHuH. BAaau oT cKBaXHHBI NOPOJIbI BCECTOPOHHE CHKATHI, a NPH NPHOTH-
HCHHH K CKBXKHHE OHH HaXOJIATCH B YCIIOBHAX OJIHOOCHOrO CXaTus. B pe-
3yNbTATE 5TOr0 ILIACTHYHbIE IOPO/bI YACTHYHO BBIIABIHBAIOTCS B CKBAXH-
Hy. Haubonee CNOXHBIM SBISETCA MHTEPBAT NPOXOMACHHS TIHHHCTBIX
nopoa. BosHukaiomas npu GypeHHH pesiakcallisi MEXaHHYECKHX HAMpsKe-
HU# BEJIET K OChINAM, 06BaaM, MON3Y4ECTH NOPOA. YMEHbIIEHHE pasMepa
YACTHIL [VIHH BEACT K 3HAYHTEILHOMY H3MEHEHHIO SHEPreTHYECKHX Xapak-
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TCPHCTHK HX NIOBEPXHOCTH, YBE/IHYHBACT HX CTIOCOGHOCTH K 06pa3oBaHMIO
a71copOIHOHHBIX CJI0€B.

AHOMa/TbHAS 30Ha, BO3HHKAIOMAS NPH GYPEHUHU, B HECKOIBKO pa3
NPEBOCXO/IUT pasMep ropHo# BbIpaGOTKH, NO3TOMY /I CKBAXKHHBI OHA OT-
HOCHTE/IbHO HEBEI/IHKA, HO OKA3bIBAET CYMECTBEHHOE BIIHAHHE HA TEXHHYC-
CKOE COCTORHHE CTBONIA CKBAXKHHBI M (QWIbTpaUHOHHBE cBOMcTBa. Ha
CTCHKH CKBAXHHBI OKPYKHBIC CHKMMAIOIIME HAMNPSKCHHS MOT'YT JIOCTHTATh
ABOHHOrO FOPHOrO JABMEHHS, 4TO MOXKET BbI3BATH PA3PYLICHHE NopoJ npH-
3a6oiHo 30HBI NOA JAEHCTBHEM TAHICHIHATLHBIX HAMNPAKCHHH U 3HAYM-
TeNbHO YXYAUIHTL (QHIIbTPALIHOHHbIE CBOHCTBA MOPOJL B 30HE CKBAXKHMHEL

2.2 AE®OPMAILIMSI T'OPHbBIX MTOPOJ

Jleopmanst rOpHBIX MOPOJL 3aBHCHT OT NPOAOIKATETLHOCTH H
BEJTHYHHBI HATIPSOKEHUS BLI3BAHHOIO HAMPY3KOH.

TIpu MeATIEHHOM HArPY)XEHMH JehOPMaLUs OTKIOHSETCS OT 3a-
KoHa I'yka npsmo# nporopunoHansHocTH. TIpH /uTHTeNsHOM TeHcTRIM Ha-
TPY3KH rOpHas opoJia 0GHApYKHBAET NON3YYCCTh H ACPOPMHpYETCS.

Tpu GeicTpbix Harpyskax 10 — 15 % oT paspymaiompy, He Bo3-
HHKAET OCTATOUHOH Aedopmauyu y Gonbmedt gacTu mopoa. Teepbie rop-
HLIC MOPO/BI COXPAHSIOT YIIPYTHE CBOHCTBA H IIPH HAIPAKEHHIX COCTAB-
asiomux 70 - 75 % 0t paspyluaommx.

TopHbie MOPOBI YCNIOBHO pasiensioTes Ha TBepble, IIACTHY-
Hblc, Chimyune. OJHAKO 3TH CBOHCTBA 3aBHCAT OT YCTOBHI NPHIOMKEHHS
Harpysku. Tak npu pacTsxenuu, uarube, OHOOCHOM CXATHH IIACTHYC-
CiHe CBOKCTBA I0POJ N0YTH He npossiores. Ho npH BeecTopoHeM coxa-
THH MHOTHE XpYIIKHE NOPO/Ibl IIPHOOPETAIOT NilacTHYECKHe cROMCTRA. J{TH-
Te/ILHOCTh BO3/ICHCTBHS HAMPY3KH TaK ke CIOCOGCTBYET NPOSRICHHIO T1ia-
cTuucckux AeopMauuit. JacTo HaGMOAAIOTCS NCEBAONACTHYECKHE Je-
(opMalliH B pesy/ibTaTe BOSHUKHOBCHHS MHOTOYHC/IEHHBIX MHKPOTpPEIIHH
H CKOJIbJKEHHUS IIOPOJIBI 110 MX ITTOCKOCTAM.

Ilpn ysenuuennu nanpsokennit 6ymyT Habmonatses Tpu obnact
Aeopmauuit: ynpyrue, IIaCTHYECKHE, paspyITHTETLHEIE.

TTpoYHOCTL NOPOX HA PACTSIKEHHE 3HAUMTEBHO MEHbIIE, YeM Ha
CHKATHE. B yClI0BHSX BCECTOPOHHETO CXATHS MPOYHOCTH MOPOZ YBETHYU-
Baetcs B 10-20 pas. 3a npefenamu yIpyrocTH Tejo HaYHHAET IIACTHYECKH
TeYb.
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BelcokonpoyHble HO XpYNKHE NOPOAbI 3HAYMTENLHO Jerye Moj-
AAI0TCS IMHAMUYECKOMY paspymenuio. Hanwune KBapieBbiX 3epeH U ro-
JICBOTO LNNaTa B MOPOJC YMEHBIIAIOT €€ MmacTHYHOCTS. [lnacTuueckue ne-
(opmaiuK Y H3BECTHAKOB H ATIEBPOTHTOB NOARISIOTCSH TIPH BCECTOPOHHEM
napnennd 500 at™, anrnaputos — 1000, necyanukos — 4000 at™.

VYBnaxHeHHe NOpoj| NOHHKAET HX NPouHocTs. Boxa nponnkaer B
camble MEJIKHE TpelMHbl. OHK HE MOryT COMKHYTBCS, H KOTHYECTBO pac-
KPBITHIX TPELMH Bo3pacTaeT. IIOBepXHOCTHO-aKTHBHEIE BEINECTBA B BOAE
YBETHUMBAIOT €€ MO/ABH)XHOCTb, & 3HAYMT, CHHKACTCS IPOYHOCTH MOPOA.

['AunHucTEIE OPOLI, NOITIOMAS BOY VBEIHYHBAIOT cBOl 06beM B
1,5-2 pasa. 310 cBOMCTBO HOCHT HasBaHWe HaGyxanus. Boja mpowmkaer
MEKIY MAaKeTaMH KPHOTA/UIHYECKHX DPEIIETOK IIIHHHCTBIX MMHEPATIOB W
pasjiBuraeT ux. IIpOYHOCT MIMHHMCTBIX MOPOJ H3MEHSETC BO BPEMEHU OT
Hau@IbHOA B JAHHBIX YCIOBHMAX 0 YBIAKHEHHON MOPOABI, TAKKE KAK
M3MCHACTCS (PU3HKO-XMMHYECKOE H MEXaHHYecKkoe cocTosHue. JUia npey-
TNPEHKACHAS HETATHBHBIX SBICHWH B OYpOBbIE PacTBOPbI BBOJAT HMEKTPO-
/T, MPHTOTARIHBAIOT €10 HA YIVIEBOJOPOJHON OCHOBE, NMPHMEHAIOT H3-
BECTKOBO-OMTYMHBIH pac1BOp.

TopubiM  nopojaM NpPHCYIA  aHU3OTPONHA  MEXAHHYECKUX
CBOHCTB. OHM Pa3IMYHO PearnpyioT BIO:b H NIONEPEK HAMIACTOBAHHSA, NPH
CIKATHH M PACTSKCHHH.

2.3 YIIPYT'ME UI3BMEHEHUS KOJUIEKTOPOB

Ynpyrocts. NpouHOCT, Ha CHKATHE, Pa3pbiB. CKHMAEMOCTh, Tiia-
CTHYHOCTb, TBEPAOCTh — MEXAHHYECKHE CBOWHCTBA NOPHBIX MOPOJ, OKa3bi-
BAIOIIME CYINECTBEHHOC BIMSHHE Ha MPOLECCHI, POHCXOASINHKE B MacTe
NpH pa3paboTke H HKCILUTYATALHH MECTOPOIKACHHH.

Hanpumep, npH CHHIKEHHH JaBieHHS 0cBOGOXKIAIONMICS 3amac
YIPYroi SHEPrHH NOJVIEPKHBACT ABHIKEHHE HETH 110 MIIACTY K CKBAXHHE.
Bojta u HedTh pacmmpsioTcs, & NMOpOBbie KaHaIb CyKaloTes. XOTd ynpy-
rOCTb MOPOA H JHAKOCTeH Mana, HO Gonbmo# 0GbeM I1aCTOBOM CHCTEMBI
HAKATIHBACT 3HAYHMTE/TbHbIH 3anac 3Hepruu. J/lapicHKe B IUI4cTe nepepac-
TIpe/ieNisieTcs OCTENEHHO, NO3TOMY PEeXHM paboThl CKBAXKHH H3MEHAETCH
TaK e MeieHHO. Takum 06pasom, npH GONLLION EMKOCTH I11aCTa U BHICO-
KOM I71JaCTOBOM JIAB/ICHHH B Hauale SKCILTYATallMH MECTOPOXACHHS XapaK-
TepHbl JUIHTENbHBIE HEYCTAHOBMBINHECS TPOLECCHI TEpepacipeae/ieHus
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TUIACTOBOrO JaBieHHs. CKOPOCTH STHX IPOLECCOB 3aBHCAT OT YNPYTHX
CBOHCTB NOPOA M XKHiKocTelt. IIpouHOCTh MOPOA M YNpyrde CBOHCTBA
BaXKHBI MPH BO3JCHCTBHM HA NJIACT TOPNEAMPOBAHHEM IS I'MAPOpPA3phiBa
11acta, OOBOJAHEHHS W T.J.

BeptukaiibHbie M TOpH3OHTATbHBIE HANpSXKEHHS B NOPOJAE He
PABHbI M pealibHbifi XapaKTep X paclpele/IeHHs HEH3BECTEH, T03TOMY LTS
rIYGOKHX TFOPH3OHTOB HANPSKCHHS OLEHHBAIOT CPEAHHM 3HAYCHHEM I1O
38KOHY F'MPOCTATHKH.

Mo wayana SKCITyaTAUMH 3aeKH IIACTOBOE JARNCHHE JKHKO-
CTH YMEHbINACT HAarpy3Ky, MEPEAIOMIYIOCs Ha TBEP/bIH CKeseT Mopozisl OT
BbileseXxaux nopoa. Ilpu u3BnedeHHu HedTH MaacToBoe JAaBleHHE Na-
AlacT, H JIARICHHUC Ha CKeJIeT NIOpoAkl yBenHunBaeTes. [Ipu s1oM 06neM no-
POBOIO MPOCIPAHCTBA I1ACTA YMEHBIIACTCA BCICACTBHE PACUIMPEHHS M10-
POZBI H BO3PACTAHHMS CXKATHSA OT BhILIENEKAIIMX NOPOA. ITO NPOLECE CxKa-
THS MoxeT ObiTh oGpatumbiM. HeoGpatiMbiMH sBisetcs apoGneHue,
CKOJIBXXEHHE M MEPerpynnupoBKa 3epeH. 3HAauMTeNbHAd OCTAaTOYHas Jle-
bopmaums ymenbInaeT NOpUCTOCTh NOPOA. IIpH GLICTPOM H SHAYMTETBHOM
CHATHH JIaBVICHHA BEPOATHOCTh HEOOPATHMBIX IIPOLIECCOR RO3pAcTAET
(cxzonwiBanKe nop).

XapaKTepuchy NPOTCKAIOINX B IIACTAX NPOLIECCOB JAIOT KO-

spuumentst cxumaemoctu f, P, Pr, f. - noposst, nop, TRepok dassl u
o0BEMHOM YIIPYIOCTH 178cTa:

Be=mpip.  20¢ m— OTKpPHITAY HOPHCIOCTL KOILIEKTOPE.

Mexay napameTpamu cymecTByet cBsis: f=mfy + Pr.

Koadduument f. onpenensior npu ussectiom f 4 m u3 ja-
G0paTOPHBIX HCIILITAHKH,

B npakTnyeckux pacuerax 3HaueHueM kodpduumenTa cxuMac-
MOCTH TBepAoH (a3l fr npeHeOperaloT u3-3a ero HeGO/BIIONO 3HAYEHHUS
(0,1-0,3) 10" M'n. B aToM cayuae KOSpQUIUHEHT CHMMAEMOCTH MOPOAbI
TNPaKTHYCCKH paBeH KodpuIMenTy 0ObeMHOH ynpyrocTH f. 3epHHUCTBIX
KOJUIEKTOPOB H3MEHSAETCA B IAPOKKX npeaenax (0,3 - 3)10 »*/n. Coxnmac-
MOCTE KAPGOHATHBIX TPEUMHOBATEIX KO/UIEKTOPOB BBIINC, Y€M 3CPHHCTHIX
04-22) 10’.u"'/n, a ko3 dunHeHT obbeMHOM ynpyrocTH cocTamnser (1,4
~2.510" a/n,

IIpu H3MeEHEeHHH NABIEHHS KO/LIEKTOPCKHE CBOHCTBA TOPHBIX 110-
pos H3MeHSIOTCS. TIosToMy npH ONpeneneHHH KOJLIEKTOPCKHX cBOMCTH
TIOpOJ{ Ha NOBEPXHOCTH 3eMIIM, BBOAAT MONPABKH Ha MX M3MeHeHue. Tax
JJI8 NECYAHUKOB YMEHbUICHHE MIOPHCTOCTH TIPH YBEIHYEHHH JIABICHHS JI0
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150 MIla moxer aocturuyts 20%, nponunaemoctd 10-40%, /1S MIOTHBIX
apruJuTMTOoB — 10 6%.

TloBbimenne JieOHTOB JOGLIBAIOIIMX H HAMHETATEAbHBIX CKBAXHWH
4acTo JocTHraloT 06paboTkol npu3aGoMHON 30HHI ILTACTA AKYCTHYECKHMH
BuOpaTopamy, BO30YXKIAIOIMMMH B KOJUIEKTOpPe BOJHBI JIaBACHHH. DT0
MIPHBOJMT K PACKPBITHIO HMEIOLIHXCS B MOPOJiE TPELIMH U BO3HHKHOBEHHIO
HOBBIX, YTO YBE/IHYHBAET NPOHHIAEMOCTh NMPHCKBAXKHHHON 30HBI MIacTa.
AKycTHYeCKHE BOMHBI MCMO/MBb3YIOT TAK XK€ /UL BO3ACHCTBHA B LIEIOM HA
SKCILTYATHUPYEMBIH IUIACT ¢ MENbIO YIYYIHTbL KCIUIyaTALHOHHbIC napa-
METphI, YBEIHYHTEL HeTeOTAAUY NIACTa M H3BJIEKaeMocTs Hepy. Jlna oTo-
ro NPHMEHSIOT B3PBIBbI PA3THYHOK MOINHOCTH, BKIIOYAS ATOMHBIE, MOII-
HbIE MIOBEPXHOCTHBIE BHOPATOPHI.

JUIs nnaHUpOBaHMS VKA3aHHBIX BbllNe BO3ICHCTBHIA Ha ILIACT He-
06X0MMO 3HaTh aKyCTHUECKHE NapaMeTphl 1J1acTa; CKOPOCTh PaciipocTpa-
HEHMS YIPYTUX BO/H, KOSDPHUMEHT MOITIOMIECHHS WX HEPIHH, BOTHOBOE
CONPOTHBIICHHE, CNOCOGHOCTL OTPAKATL M MPEOMIATH BOMHBL. [Ipumens-
KOT BOJIHBI PARIHYHBIX YacToT: 6onee 20.000 'y — yanTpassykossie, 20.000
-- 20 I'y - 3pyxosste, 10 20 I'y - uudpazryronkre.

Bubpatopsl co3pai0T NpoonbHBIE M IOMEpeyHbie BOMHLL. Pac-
1POCTPAHSACH B NIOPOAE NMPOAOIBLHbIE BOMHBI COFIAIOT AedopMaLu noie-
peMenHoro oGBEMHOrO CKaTHA M pacTskeHHs. [TormepeyHsie BOMHBI CO3-
JQIOT TonepeyHbie Acdopmannu cBura B nopogaX. CKOpoCTH BOJIH 3aBH-
CAT OT IIOTHOCTH MOPOAY H €€ YHPYIHX 11apaMETPOB. MOAY/IS TIPOAC/ILHON
yupyrocrd Oura, Monyns casura n koaduunenta [yaccona.

HecuemenTHpOBaHHBIE TeCKH 00aa10T ¢1aGbiM BHYTPEHHHM
IPCHHEM H TI03TOMY OKA3bIBAIOT HEGO/IBINOE CONPOIHRICHHE CBHIOBBIM
VeHIMAM. B HHX, KaK U B XHIKOCTH MIPOXOZST TOJIBKO NPOAOTLHEIE BOTHAL.
13 KCCTKHX TOPHBIX NMOPOJaX MPOXOAAT KaK IPONO/IbHBIE, TAK H MoTepey-
11LIC BOJIHBI C COOTHOIEHHEM CKOpPOCTeH paBHLIM B cpeateM 1.5 — 14, Cko-
POCHL YIPYTHX BOJIH B TOPHCTBIX MOPOJIaX 3HAYMTENbHO MEHbINE, YeM B
HIOHHBIX.

ITornomenue ynpyrux BOJIH, MX OTPaXKCHHE H NPEIOMICHHE Xa-
PR ICPHIYETCH YORTbHbIM BONHOBYIM CONPOMuUETENteM I = vp, IIPOU3BELe-
HICA CKOPOCTH BOJIH HA IUIOTHOCTH nopoi. Yem Gosnbile COOTHOLICHHE
NOIORKN CONPOTHBIIEHHH TOPH3OHTOB HITH KOHTAKTHPYIOLMX cpejl, TeM
(wiLINe MIEPIHK BOJIHBI OTpaxkaeTcs OT rpaHuipl pasaena. IIpu nepexone
mykonoft noJHL1 ¥3 HeTH WM BOABI B OPOAY OTpaxaercs A0 85% SHep-
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THH BO/HbI. PasnHume BOIHOBLIX CONPOTHRICHHH TOPHU30HTOB € Pa3IHYHON
IIOPHCTOCTBIO H (/IIOHIOHACHINIEHHOCTBIO HenobayeTes npu TUC.

2.4 TEIUJIOBBIE CBOMCTBA I'OPHBIX IIOPOJ

H3yuenue TEXHHYECKOrO COCTOSHHA CKBaXXMH H 0OCAIHBIX KO-
JIOHH, PAcY/ICHEHHA T'eOJIOrHYECKOro paspesa, OMPEAC/TCHHUS MEPCneKTHB-
HOCTH TOPH30HTA, I/IAHHPOBAHWUA TEPMHYECKOro BO3JeHCTBHA, TpebyeT
3HAHHS TEPMHYECKHX CBOWCTB FOPHBIX II0POAL: TEM/IOEMKOCTH - C, K0adu-
UHEHTA TENIONpPOBOMHOCTH - 4, KOADOHIHEHTa TEMIIEPaTYPONPOBOAHOCTH
- @ rpajuenTa Temnepatyp - grad T.

TensonpoBonHocTh, TENIONPOBOAHOCTb CPe/ibl XapaKTEpPU3yeT
€e CrocoOHOCTL MepesiaBaTh TEMIOBYIO SHepruio. Koapduument remo-
TIPOBOZHOCTH XapaKTepU3yeT KONHYECTBO TEILIA, POXO/SIIEro B EAHHHLY
BPEMCHM 4epe3 CAMHKLY IUIOIAAH NpH rpaiueHTe Temnepatvphi 1°C Ha
CMHHILY LTHHBI.

A=Q/gradT , A=aco, Bm/(nC),

TJIC 4 - TCMIICPAaTYPONPOBOAHOCTb, € - TEMUIOEMKOCTh, O-
TJIOTHOCTH TTOPOA.

TemnepaTyponpoBoIHOCTD - CIOCOGHOCT NEPeaBaTh TeMme-
paTvpy ¢ Sonkmed unu Menrmelt ee noTepelt ua enununy mmny, Eausunae
H3MepeHHS TeMIIEPaTYPONPOBOAHOCTH — M * /cex: a = M(co).

Bona, HedTh 0011a7a10T MAJIOH TENONPOBOAHOCTLIO H TeMIepa-
TYPONIPOBOZIHOCTRIO, HO 3aT0 GOBITON TeMIoeMKOCThIO. Tell10eMKOCTh
BOZbL B 5 pa3 Bblille TEMIOEMKOCTH TBEP/BIX MOPOA M B 2 pasa Bbille Tell-
JIOCMKOCTH HeTH.

Tew10eMKOCTb - CHOCOOHOCTh CAMHMI( 00BEMa BelnecTBa Mo-
IJIOWATH WiIM OTAaBaTh TEIUIOBYIO sHepruio. KoodpuuueHT TenioeMkoct
YHUC/ICHHO paBeH BeNHYHHE TEMJIOBOH SHEPrHM, KOTOPYIO Halo coobmuTH
euHHLEe 00beMa BemmecTBa, YTOObI OAHATH €ro Temnepatypy Ha 1°C. Ua-
MepseTcs yaeabHas TerioeMkocTs B Jowc/(ke C).

Tennopusnueckue napameTpbl rOPHBIX MOPOA 3aBHCAT OT CO-
CTABNAIONHX HX MHHEPAJIOB, CTPYKTYPHO-TEKCTYPHBIX OCOGEHHOCTEH no-
PO/, IVIOTHOCTH, MOPHCTOCTH, AARIEHHS, TEMIIEPATYPHI, RIATOHACKILICHHO-
cti. OfiHa ¥ Ta e NMOPoJia MOXKET HMETh Pa3HbIC BEJMYHHBI TETUIOpH3HIo-
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CKHX NapaMeTpOB, B 3aBUCHMOCTH OT MECTA M HANPABJICHUS H3MEPEHHS,
470 06YCIIOBIEHO HEOIHOPOLHOCTBIO NTOPO/IBI H €€ AHU3OTPONHEH.
B nopoaax 3eMHOH KOphl nepeada Teria NPOHCXOAMT MoJIeKy-

JIAPHOH KOHJYKTHBHOH TeILTONPOBOAHOCTBIO H KOHBeKlHel. Monekynsp-
Hasl TEIUIONPOBOAHOCTL ONPE/EAETCA HIEKTPOHAMH TIPOBOMMOCTH H KO-
7eGaHusAMM 8TOMOB KPHCTAUTHYECKOH pemeTkH. KoHBeKTHBHAS Tenonpo-
BOJHOCTb 38BHCHT OT 00beMa NOPHCTOrO MPOCTPAHCTBA, CKOPOCTH (HITBT-
PALHH JKHIKOCTH, ee BA3KOCTH. ITpu Masiolt CKOpOCTH ABHIKEHHS HHAKOCTH
TIONEPEeYHas H NPO0TbHAS TEIIONPOBOIHOCTH PABHEI.

BenuuuuE! TennodH3MYecKuX napaMeTpoB- OCHOBHBIX BUJIOB fIO-
PoA MpHBOAATCA B TabHLe, U3 KOTOPOH BHAHO, YTO OTAENBHBIE MOPOIbI
MMEIOT Pe3KO OTIMYHbIE TeMIopH3MYEcKHe napameTpbl. BrICOKOH Terwio-
TIPOBOJHOCTBIO H TEMIIEPaTYPONPOBOAHOCTRIO 06/1a810T KaMEHHbIE COJH.
& HU3KOH TEMIONPOBOAHOCTLIO - Bojia, HeQTh H BO3AYX. B To e Bpems
BO/Ia 00NaJIacT BHICOKOH TEMIOEMKOCTBIO, [IO3TOMY €€ Pollh B KOHBEKTHB-
HOM TEIIoNepeHoce OYeHs Gonbias.

Tensoduangeckue napaMeTpLI rOPHLIX nopon

| Tlopoaws };., Br/m °C ‘c, Klnc/kz"C | a10-6 m2cex |
|

{ Tpanut 2,541 0,67-0.96 0,610.76 i
j bazanst 2,1-28 0,84-1.1 0,66-12°
| Mpasmop 2,0-3.5 0,8-1 0,86-5.3
! Tomna 0,6-2,7 0,79-0,92 -
} J\oNoMHT no4.6 - 022
| Mmectnax  0,81-4,1 0,77-1,0 0,5-2.0

Kamen. 72 0,84 4,1

COIL
| Hecok 03535  0,71-0,84 2
‘w Heewannk  0,7-5,8 0,79-1,0 04424
| Boja 0,58 4,18 14

Hep 224 2,09 .
[ Hedn 0,140 2,09 0,69-0.86
| ROy 0,026 1,01 19,7
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Beicokoit TennoemkocTbio o6iagaet u HedTs. IT0 CIIEYET Y4HThI-
BaTh NPH TIAHHPOBAHHH Pa3paGoOTKH MECTOPOXKICHHI HArHETAHHEM rops-
Yel BO/IbI MK rasa.

BrIcoKo# TeMNIONPOBOAHOCTBIO OTMEHAIOTCS BCE THAPOXHMHYE-
CKHE OCAJIKH H NOpO/ibl, 06nanaiome eKTPOHHOMN COCTARNSBIIEH Tero-
NPOBOHOCTH: TPAHT, KeNesHble W MOMHMeTALTHYECKHE Py/bi. C yBemm-
HCHHEM BIAKHOCTH nopost oT 0 Ao 40% TensonpoBoIHOCT, NOPO YBe-
NIHYHBaeTCA B 6 - 7 pas.

2 C  yBenueHHeM TeMmmepaTyphl TeMIONPOBOAHOCTH 1opoA
ymenbiuaetes. Tak, B npegenax a0 500°C B ocanounsix Nopojax, FPaHHTAX
1 GasanbTax TEMnIONpoBOAHOCT: YMeHbIaeTes Ha 20%, a Y/IbTPAOCHOBHBIX
nopoxa — B 2-2.5 pasa.

TennoemkocTs nopox yBeIMuMBACTCS ¢ POCTOM NOPHCTOCTH,
BIAKHOCTH, TeMrepaTyphl. Mi3MeHseTCs OHa Takike OT H3MEHEHUs MUHEpa-
JIOTHYECKOr0 COCTABA, PACTBOPEHHBIX B BOJIE CONCH M X KOHLEHTpAIHH.
OnHaKo npe/ieTbl H3MEHEHHS TEMITOEMKOCTH HEe3HAYHTE b HbIE,

Koapduuuent rensionposoanocT nopos Bospactaet ¢ VBeIHYe-
HHEM HX VIOTHOCTH M BIAXKHOCTH, & C POCTOM TOPUCTOCTH YMEHLINAeTed.
Off YMCHBIUACTUH W ¢ YBE/IMYEHHEM HETEHACBILEHHOCTH M MAJIO 3ABHCHT
OT MUHEPAIH3AIHH.

T'eotepMHUeckie MapaMeTphl IOPOJL CBA3AHKI 3aBHCHMOCTBIO:

i=aCp

Baxtoe sHaucHue U1 reotepMuteckol XapaKTepHCTHKM CpPeAb
HMeeT reorepmndeckuii rpagment. OH onpeensercs KaKk OTHOLICHHE
Pa3HOCTH TeMnepatyp K pasHOCTH IIyOMH Ha KOTOphIX Obina M3MepeHa
TEMICPaTypa M XapaKTEpH3YeT YBEHUCHHE TEMIEPATYPbl HA CAMHHMLY
rayGuus, °C 7 100 .

I'paauent Temnepatyphl Hemomb3yiorT s NIPOrHO3HPOBAHUS
TeMnepatyp no riyGuHe npeanonaracMoi Kk pasOypHBAHHIO TOMIH, IS
CPABHCHHS H MPOCIICHKHBAHHSA OJHOMMEHHBIX NOPU3OHTOB 11O IIOMAH, I
PAactICHEHHS ICONIOrMYECKOr0 paspesa, BbUIECCHHA NPOHHUAEMBIX IOPH-
30HTOB.

[pazuenTsl TeMIepaTyp B 3eMHOM KOpe M3MEHSIOTCS B LIHPOKHUX
npeaenax ot 0.9 10 6,0 °C/100 m. HanGonbImMMK BETHYMHAMH IPaJIHEHTOB
XapakTEpH3YIOTCH 30HbI MHTCHCHBHOH TEKTOHHYECKOH aKTHBHOCTH, BYJIKa-
HUYeCKOH JesTenbHOCTH. Kak npaBHiio Bee HedrenepeneKTHBHbie reono-
THYECKHE CTPYKTYpbl OGJIaZIAlOT MOBBIMIEHHBIMA 3HAYCHHSMH TEILTOBBIX
TMOTOKOB H IPajIHEHTOB Temrepatyp. B cBa3u ¢ 5THM reoTepMuyecKue He-
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C/IEZIOBAHHA TPOBOAATCA © Le/b OLEHKH HedTe M rajoneperekTHBHOCTH
TEPPHTOPHH.

Jins Tlpunsitckoro nporuba cpeanee 3HaUCHHC /rpa,'mcmon ‘I'C'M~
NepaTyp cocTamiseT BeqMyHHYy Gnuskyio k 2,5-3,0 °C/100 m. Crepyer
MMeTh B BHAY ,4TO 5Ta BeJH4MHA GyJeT pasuyHa A/is CEBEPHON H IOXHOH
30H nporu6a, a TaKKe PA3THUHA JUIS TOPH3OHTOB pasHbIX riyOuH. Tak, B
1oxHOM 30He oHa Gyaer 6nuska k 1,5 °C/100 », a B cepepHolt Gombiue 3.0
°C/100 m.

Ha npakTKe 4acTo BMECTO IPaHEHTOB TEMIEPATYP HCIOMb3YIOT
06paTHYIO BETHYHHY, KOTOPAA HA3BIBAETCS NEOTCPMHYECKOH CTYNCHBIO.
leoTepMudeckas CTYHeHb [OKA3bIBACT CKOMbKO METPOB He<:6xozmmo
NpOHTH CKBAXHHOM, 4TOObI TEMIIEpaTypa Nopojl HameHunach Ha 1°C.

Bonpock! 471 CaMOKOHTPOJIS K TeMe 2
1. ®aKTOpHi, ONpeIENAIOLIHE HANPAXKEHHOE COCTOSHUE TOPHBIX MOPOJL.
2. BiusiHue TOPHBIX BhIpabOTOK HA XapakTep pacripe/ielieHns HanpsaKeHHs
B FOPHOH 1opoje. >
2. Bunw neopmanuii mopol.
3. XapaKTep BO3ZiEHCTBHS YIPYIHX CBOHCTR NOPOJL HA ABHKEHHE HedTH N0
IL18CTY. - :
4. 3aBHCHMOCTh OOBEMHOM YNPYTOCTH MJIacTa OT KOA(HIHEHTOB CoKi-
MaeMOCTH [10POJibl, TIOp, TBEPAOH (pasbl.
5. ['eoTepMHUECKHE 1apPaMETPhl OCAJ0YHON TOMLIH.
6. l'cotepmuueckue ocobennoctn ITpunstekoro nporuGa.

3 CBOMCTBA I'A3A, KOHAEHCATA, HE®TH M
TLUIACTOBBIX BOJ

B 3a8BHCHMOCTH OT COCTaBa, JABICHHA H TEMIIEPAaTYphl NPHPOAHBIC
VIJIEBOZIOPOALI MOTYT HAXOAUTHCA B Ia3000pasHoM, KHUIKOM HIIH CMeLIaH-
HOM COCTOSHHH. CaepXy HeTAHONO MECTOPOXKICHHS HAXOAMTCA razosas
manka, B KOTOpOHf pacTBOPEHO HEKOTOPOE KOMHYECTBO JICTKHX YI/IEBO/O-
pozos. UacTs rasa GyZeT pacTBOPEHO W B HE(QTH. A MpPH OMPEAETEHHbIX
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YC/I0BHSAX (BBICOKOM NaBJICHHH, HebONbIIOM 06beMe rasa) ras Gyzner non-
HOCTBIO pacTBOpeH B HeTH.

3a1eXH YrieBoJ0POIOB MOAPA3AEIAIOTCS HA ra3oBble, F30KOHICH-
caTHbl€, ra3oHe(TAHbIC, HeTAHBIE, FA30rHAPATHBIE.

B rasoruipaTHbIX 3aieXax ra3 HaXoAMTCs B COCAHHEHMH ¢ BOJIOH,
ofpasys TBepaoe BeiecTBO. I'a30rHAPATHBIE 3A/1€XKH NIPHYPOUEHBI K pai-
OH&M BEYHON MEP3TTOTHI HITH TTYOOKOBOJHBIM MOPCKHM KOT/IOBUHAM.

3.1 COCTAB HE®TH H NPHPOJAHBIX 'A30B

He¢n — xuaxoe noje3Hoe HCKOMaeMoe, COCTOSAIIEE B OCHOBHOM W3
YIIEBOAOPOAHBIX coeaunenuit. Hedrh Mo BHAY Mac/IsHHCTAS KHUAKOCTh OT
CBET/I0-)KE/TOrO /10 YEPHOTO IBETA H MO KOHCHCTEHIMH OT BOAAHHUCTONO JO
CMOJIHCTOrO BH/A.

B Hedn Bceria NpHCYTCTBYIOT TAKHE 371€MEHTHI Kak, YIIEpo, Bo-

JOPOJ, KUCNODOA, cepa, a30T ¢ n;vv\ﬁnnnggv{:u YTIIepORa ¥ BONCPOXA. B

Heq:m BLIICICHO 60:1cc 500 xuMuveckuX cosaMueHHE # OTASIbLHBIX 37e-

MEHTOB, TAKHX KaK HUKC/Ib, BaHAIHU, HATPUH, cepeGpo. KaibLHH, amioMH-~

HUH 1 JIp. B 3aBUCHMOCTH OT XHMHMYECKOTO COCTaBA HE(TH H ra3a H3MEHs-
1OTCS HX CBOHCTBA B IL1ACTAX H 38KOHOMEPHOCTH JBHIKEHHS.
B HedTH npeacTapIeHb! YIVICBOIODOIbI METAHOBOTO Wit napadmHo-
BOro psiaa  Collz,.; M TOTHMETHICHOBBIE YIJIEBOAOPOAL! MM HadTEHbI
(CaHz,), a TaKKe apOMATHUECKHE YIUIEBOAOPObI H JAPYTHE OPraHHYecKHe
COCJMHEHHA, B COCTAB KOTOPBIX BXOASAT YIVIEPOJ, BOAOPOJ, KHCIOPOA, Ce-
pa a30T U pyrue leMenTsl. Hi3pecTHb HEPTH ¢ cogepkaHHeM cepbl 10
7%, acanbTo-cMONHCTHIX BeecTs A0 40%, napaduua j10 35%. IpucyT-
CTBHE STHX 3/IEMEHTOB W BEINECTB CYINECTBEHHO BIIMAET Ha CBOKMCTBA MO-
BEPXHOCTH pasjiena, Ha pacnpe/ic/ICHHE JKHAKOCTEH H ra3oB M B LE/IOM H
38KOHOMCEPHOCTb JIBHXEHHS HEDTH. B He(TAHOM MECTOPOKAEHHH Beeraa
COJIEpXKATCA rashl B paCTBOPEHHOM COCTOSHHHM (KHenopox Ao 1,5%, asot N,
a0 2,2%, , cepoofopoa HsS, yraexucnora CO,, Y/I€BOZIOPOAHbIE rashi W
Ap.) ¥ B BHIE ra3oBol manku. I'askl, conyreTBylompe HedTAM, NpeaCcTan-
JICHBI CMECAMH TpeJIe/IbHBIX YIiieBoaopoaos: meraHa CH, (10 45%) u ero
roMosioroB (C, Hays) - 218HE (A0 25%), nponaua (a0 25%), Gytana u nen-
TaHa (o 15%).
TpupoxnLIe rassr ra’oBBIX M [A30KOHACHCATHBIX MECTOPOXICHHA
COCTOST H3 YI7IeBOA0POAoB pana MeTaHa (C, Hysz), 8 TAKKE HEYTNEBOAO-
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POAHBIX KOMIOHEHTOB: a30Ta N (10 40%) yrnekucnoro raza CO, (a0

2%), cepopofioposia  H,S (10 25%), MEPKANTAaHOB, HHEPTHBIX ra30B (re-
JIHs, AProHa, KPUIITOHA, KCEHOHA), PTYTH. MeTan. 51aH, 3TieH npH o0bly-
HBIX JIABIICHHAX H TeMIepaTypax ABAfIOTCA rasamu. IIpomaH, mponuieH,
u300yTaH, GyTaH, GyTHIIEH NMPH aTMOCQEPHBIX YCIOBHAX HAXOAATCA B ra30-
06pa3HOM COCTOSHHMH, & TpH NOBHIUEHHBIX JABTEHHSX — B XKHIKOM CO-
CTOSHHH. UMCIO YrIepoaHBIX ATOMOB B MOJICKYJIC YTTICBOAOPOJOB MOXKET
6rite Gonee 18. YryieBozopoasl, B MoJieKy/le KOTOPEIX 8TOMOB YIJiepoaa
Gonee 5 npu aTMOCGEPHBIX YCNIOBHSX HAXOAATCS B KMIKOM COCTOSHMH,
Gosee 18 — B TBEPIOM COCTOSHHH.

OCHOBHBIM KOMIIOHEHTOM Ta30BbIX MECTOPOX/CHHH SBIIETCS METaH
710 98 %, apyrue rashl HaXoAsATCA B HeGOMBLIMAX KonWYecTBax. B rasosoi
CMeCH MOTYT NPHCYTCTBOBATHL CEPOBOJIOPO/L M yriekucbii ras. Conepka-
HHE ITHX ra3’oB MOXeT jAocturats Gonabuioro ofnema. Tak, B AcTpaxaH-
CKOM Ta30KOH[IEHCATHOM MECTOPOXKICHHH CEPOBOZOPOAA Gonee 25%, a
yruiekuesoro rasa Gosiee 12%. OHM HHTEHCHBHO BIMSIOT HA POCT KOPPO3HH
METAJUIOB H YXYALIAIOT TOIUTHBHBIE Kauectsa rasa. Kpome 31oro cepoBojio-
PO SUOBAT. YKA38HHBIE IIPHMECH YAQISIOT M3 ra3’0BOH CMECH nepej
IPAHCHOPTMPOBKOH HEQ 1M H0Tpeln Tesiv.

CBolicTBA H COCTOSHHE ra30BOH CMECH ONPEICISIOTCS HE TOJILKO CO-
CTABOM, HO JlaBNICHHEM 1 TemnepaTypol. Ilpu paspaGoTie MecTOpOXKICHMH
¥ TPAHCIIOPTHPOBKE ra3a 3TH 0cOBEHHOCTH CleiyeT VUHThIBATS.

IIpupoasbie rass! NOAPa3AENSIOTCS Ha CIISAYIOUIME TPYIINbI:

1. I'a3bl ra30BBIX MECTOPOXEHHH, CBOGOIHBIE OT THKENBIX YITIERO-

JIOpO/I0B. DTO METAH. 3TAH M STHJICH — CYXO# ra3.

2. T'a3pl conyTcTBYIOIME HEPTAHBIM MECTOPOXKICHHSM. DTO cMech
CYXOro rasa, #uaKoro (nponau-6yTaHoBo# ppakumuu) ¥ razosoro GeH3uHa
(nponaxa, mponunena, u3obyrana, Gvrana, GyTiiena).

3. I'a3bl ra30KOHIEHCATHBIX MECTOPOX/ACHHH. DTO CMECh CYXOro ra3a

¥ JKHJKOIO YIJIEBOJIOPOAHOIO KOH/ICHCATA, COCTOAMIEro U3 GoJIbImo-

'O YHCJIA TAKEITBIX YTIEBOJOPOOB.

3aKOHOMEPHOCTH B cocTaBe HepTH H YI/IeBOJOPOIHBIX ra3os. B
\IMHYECKOM cOcTaBe HedTell MMEIOTCA 3aKOHOMEPHOCTH TMO3BONAIOMIME
NLUICAWTE TPH CPYNITTBI 110 COACPKAHHIO B HUX JIETKHX QpaKiuit:

1. Hepu, nerkue ppaxiupm KOTOPHIX COCTOSAT B OCHOBHOM. M3 mapa-
(muonsix yraesogopoznoB. Takue Hedtn Goratsl Gensunamu (mo 15% u
(anee) co 3HAYMTETbHBIM KOMHYECTBOM 8POMATHYECKHX YTJIEBOAOPOJOB.
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T'a3, pacTBOpeHHbil B HEPTIX Gorar >TaHOM, NPONAHOM H 6yranom. Han
3aexam Hedel HaGaopaloTes GobInKe ra30BbIC MAIKH.
2. Heu, neriie Gpakiuu KOTOPBIX COCTOAT B OCHOBHOM U3 Hadre-
HOBBIX YIJICBOJIOPOJIOB C OJIHMM LHIUIOM B MOIEKY.1€, ¢ HeGONbIIHM
KO/IHY€CTBOM NapaUHOBBIX YI7IEBOAOPOAOB. BeH3nHOBLIX dpakimi
B 9THX HE()TAX MeHbLIE, YeM B HeTAX NepBoro THna. PacTBOpeHHbiH
B HeTAX ra3 — cyxol. 3anexn Hedrelt 3TOro THIA OGHIYHO HMEIOT
HeGOob e ra30Bbie ANKH.
-3. Hedru, nerkue $pakuuu KOTOPHIX COCTOAT B OCHOBHOM M3 OH-
UHKTHYCCKHX HA(QTEHOBBIX H 110 15% apOMATMYECKHX YIIIEBOAOPO-
70B. B HedTaX OTCYTCTBYIOT GeH3MHOBEIE PPAKUKMH H YACTH KEPOCH-
HOBBLIX, HE3HAYHTEILHOE KOIHYECTBO PACTBOPEHHOrO ra3a MeTaHa.
Hegri MoryT GhiTh BBICOKO H MATOCEPHHCTBIE, BHICOKO M MAMONA-
PadUHHCTEIE, BHICOKO H MATOCMOJTHCTHIE,
Jl1st MeCTOpOKIeHHH ra30B Tak Xe YCTAHARTHBACTCA TPH THIIA, CBS-
3aHHBIX ¢ MTYOHHaMKU UX 0GpasoBaHUs:
1. T'a3bl rayBokux Bnaguy ¢ MouHoN 0CazoyHOM Tonime#t. Taspl xa-
PAKTEPU3YIOTCA BBICOKHM copeparuem Metana (90% u Gonee) u HesHayu-

TE/LHBIM CONCPHKAHHEM THKETHIX YIVICBOZOPOZOB M Apyrux rasop (IO-

Kacnutickas Biajuua).

2. Ta3bl BajMH €O cpeiHell MOIHOCTBIO OCAZOYHON Tommy. Oy
COZIEPHKAT MEHbINE METaHa, a TSHKETBIX YITIeBOAOPOAOE GoMbine, YeM rassl
nepsoro Tuna (J[Henposo-)loHelKas BnajguHa).

3. T'a3kl JApeBHHX OCAZOYHBIX TOJIL ¢ MOLIHOCTBIO 4O 3 k¢

Konaencar — yr1eBoopoasas uaAKOCTh, HAXOAIIASCS B L1ACTO-
BbIX YC/IOBHSX B ra3zo00pasHOM COCTOSHHH H PacTBOPEHHas B VIJIEBOJO-
PORHOM rase.

Chipolt KOHIEHCAT CONEPKHT KUAKHE YIIIEBOIOPOIH H rasoobpas-
HbI€ FOMOJIOTH METaHa.

CraGHIbHBINA KOHACHCAT COCTOMT H3 CMECH KUIKHX YIVIEBOZAOPOJOB,
KOTOpbI€ MOXHO I10JIy4HTh NIPH J€ra3alid KOHJCHCATa.

Konzencar conepxat rasokoHieHcaTHble, ra30HEdTAHbIE H ra30-
BbiC 3a71€KH. CKOILICHHE TONLKO KOH/IEHCATA B OTAE/BHEIX 3A/IEXAX B NPH-
POAe He BeTpeyaeTcd. PacTBOpsich B rasaX KOHACHcaThl, 06pasyioT raso-
KOHJICHCATHBIE 3aJICKH, HAXOASIIHECS B ILTACTAX B ra3000pasHOM COCTOS-
HUH (CMeCh YIVIEBOAOPOJOB C HHC/IOM aTOMOB YIJIEPOAA MSTh M Golec).
TlpH CHH)KCHHH IIACTOBOTO JIABJIEHHS YACTb YTIIEBOLOPOJOB CMECH nepo-
XOJHT B XKHIKYIO (a3y.
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Coctas HedTH M rasa BHIPKAIOT B BHAE MACCOBOH MIIH 0GBbeMHOM
KOHIIEHTPALHH KOMITOHEHTOB B MPOLEHTAX HITH MOJILHBIX J10MsX. Maccosas
KOHUEHTPALUA KOMIIOHEHTOB PABHA OTHOIICHHIO Macchl 3TOr0 KOMIOHEHTa
K Macce CMECH:

M%), =(W,/Z W)100,

rae Wi- Macca i-ro komnoHeta, ZH;- cyMmapHas Macca cMecH.

Tlo TaKoMy e NPHHUHMITY MOXKHO ONPEIETHT: ¥ OGBEMHYIO KOHLIEH-
TPALHIO KOMITOHEHT.

V%), =(V,/Z V) 100

3.2 CBOMCTBA HE®TH

OcHOBHbIE CBOHCTBA HE(DTH: IUIOTHOCTH, BAKOCTH, CIKHMAEMOCT,
obbeMHbIH KOYPPHUMEHT, JaBTeHHE HACKILICHUS rA30M.

TlroTHOCTH MIACTOBOM HedTH ONpenensercs eé Maccoll B exuHuIe
ofvema B cicteme CH- k23’ . TToNb3y10Tca OTHOCHTENBHON TIOTHOCTBIO,
TIPEAICTABNAOIICH OTHOLIEHHE MIOTHOCTH HedTH NpU Temnepatype 20 °C k
TUIOTHOCTH Bojibl 1IpH 4 °C. OtHOCHT€lbHas MI0THOCTS HeTel HaXoUTCS
B nipeaeiaax 0.5 — 1,1. IL10THOCTS HEYTH 34BHCHT OT COOTHOIICHHS JIETKHX
W TsKebIX (pakuuii yriieBogoposoB. Hedr niotHocTbio Gosbine eauHu-
L1bl HA3BIBAIOTCA MATBTAMH. B N71aCTOBBIX YCNOBHAX PacTBOPEHHBIH ra3 H
feMIepaTypa NOHHXKAIOT MIIOTHOCTE HehTH. ILToTHOCTL cenaprposanHOi
nedtH okono 800 ke/m’, a B IUIACTE OHA MOXKET ObITh MeHbime 500 x2/ar
AloBblineHne faBNeHUs MPHBOIHT K PACTBOPEHHIO B HETH ra3a  YMeHb-
INCHHUIO €€ IUIOTHOCTH. PasHBIC raski HC OAMHAKOBO BAMSIOT Ha H3MEHEHHE
110THOCTH HeTH. Hackinenne HedTH a30TOM H YIVICKHCIOTOH MPHBOIHT
K POCTY IUIOTHOCTH TIPH TIOBBIINCHHH JaBleHUs. POCT 1aBneHus BhllIe JaB-
11 HACBIIEHHUS CIOCOBCTBYET YBEIHYEHHIO IUIOTHOCTH HE(TH.

BsiskocTs HeTH. BA3KOCTL — CBOMCTBO XKHAKOCTH HIIH I'a3a OKasbl-
Wil COMPOTHBIICHHE NEPEMEIICHHIO YACTHI| PH JABHKEHMH. BiskocTh —
"10 CBOHCTBO MaTepHasia MOITIOMATh MEXAHHYECKYIO JHEPIHIO, HE paspy-
1nsich., Pa3nuyuaior auHaMuyeckyio (abcomoTHyio), KMHEMATHYECKVIO H
OIOCHTENBHYIO BA3KOCTh ,

lunamuyeckas BA3KOCTh ( M ) ONPEREISETCS BETHUHHON COMPOTHB-
tenus B [a*c, mxlla¥c (myas) B3aHMHOMY NEPEMEINEHHMIO JBYX CIIOCB
MWIKOCTH C TIOBEPXHOCTBIO | M, IPH OTHOCHTEIbHOM CKOPOCTH TepeMe-
menns | ow/c nox aedicteuem cuikl 1 H. Bsiskocts HedTH HaXoauTes B
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npeaenax 0.2-2000 mxlla*c. HauGonee pacnpocTpaHeHbl HEBTH ¢ BA3KO-
¢1i0 0.8-50 MxlTa*c. BA3KOCTb AMCTHIUIMPOBAHHON Bl pH 20 °C paB-
Ha 1,001 mxlla*c.

Jlunamuueckas BS3KOCTh M3MEPSETCS B TEXHHYECKOH CHCTEME €M~
HHL B (k2*cex) / a”. B cucteme CGS BA3KocTs H3MEpAETCs B 2/ (cam*cex’)
Y Ha3bIBACTCH MYa3zoM.

KuHemarnyeckas BA3KOCTS (V) = 3TO OTHOLIEHHE JHHAMHYECKOH BA3-~
KOCTH AHIKOCTH K €€ IUIOTHOCTH: v =y /p. EJMHHLA KMHEMATHYECKOH
BA3KOCTH B TEXHUUECKOH CHCTEME eMHHIL — M°/c, B cucTeme CGS - car’ /
cex (cmokc).

OTHOCHTE/bHAS BASKOCT (#4,) BBIPAKACTCS OTHOLICHHEM JHHAMHYC-
CKOH BA3KOCTH HE(TH K BA3KOCTH BOIbI: Bo=4! p,

Hanpumep:  u =4.0; He= 04 mxlla*c Mo =10;
M, -50; He= 1.7 axlla*c ; Mo =30,

B nprBesieHHOM NpHMepe BHIHO, YTO HECMOTPS Ha GOMLLIYIO BSi3-
KOCTh HedTH BO BTOPOM CIyuae, OTHOCHTENLHAS BAKOCTL €& MeHble Go-
Jlee 4eM B TPH pasa, a 3HAYMT YC/IOBMS BhiTeCHeHMs nHedru Ovavr Gonee
ONIaronpusTHeIe.

Bazkoems, u Bazxoemw, Mlla ¢
A a)
6)
0,3
100
40
4 10
|
Pn 20 \\
5 T T T T
Haénenue, p g 80 120

PHc. 3.1. 3aBHCHMOCTD BA3KOCTH ILTACTOBOM HedhTH OT
a) NaBJIHHS,

6) pacTBOPEHHOr0 ra3a H TeMIIepaTyphi
(Lu¢psr 0603HATAIOT NaBIeHHe HACHIEHHS)
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Hanmensmedt Ba3kocTbio 06afaloT napaduHOBbIe, HaUBOIBIICH -
HaQTCHOBBIE YIIIEBOAOPO/bI. BA3KOCTh HETH yMeHbINAETCS ¢ MOBBIIIEHH-
€M KOJIMYeCTBA PacTBOPEHHOIO rasa, YBEIHYCHHEM TEMIEPATYpbI, MOBBI-
INCHHCM JIABJICHHA J0 JaBlIeHHs HachilieHus (puc. 3.1).Bsskocts Hedtn
3aBHCHT OT COCTABA W IPHPOJIBI KaK caMoif HeTH, TaK H PAaCTBOPEHHOTO B
Heli rasa. [Ipn pacTBOpeHHH 230Ta BA3KOCTb YBE/IMYHBACTCS, YITIEBOJOPOL-
HBIX T230B — YMEHbINAETCA. B MIIaCTOBBIX YCIOBUAX BA3KOCTL HedTH B e~
CATKH pa3 MeHbIle, YeM CeNapHpoBaHHON HedTH. BaskocTs HedyTH onpeae-
NS0T BUCKO3HMETPOM.

CxumaemocTs HeTH. [Top AelicTBHEM BHEIIHErO JaBjieHHs HETH
u3MeHseT cBoil 06bem. KoapuuueHT cxximaeMocTd (Ypyroctd) £, Xa-
PAKTEpH3YeT OTHOCHTE/ILHOE H3IMEHEHHE eIMHUIbI 0GbemMa HepTH npu u3-
MEHCHHH JIaB/ICHHS HA CIHHHULLY

Ba=(-1/V) (AV/ p),
20e: V-ucxonusiit o6beM . AV -u3MeHeHHe 06beMa. Ap -H3MeHeHHe
JaBreHAsA HeTH

KoodduimenT cxumaeMocTi HepTH 3aBHCHT OT e COCTaBa. Temiie-
paTyphl M aasjicHus. Hedy. He conepxkalime pacTBOPCHHOrO raza. UMEKOT
HU3KH KOXDOHUEEHT CoRUMaeMocTr oKoilo (4-7) 107" a/H. Jlerkne ned-
TH C PACTBOPCHHBIM Ia3oM uMeroT f, paubiii 140 -10 ™ a'/H. Koodu-
[IHEHT CKMMACMOCTH YBE/HYHMBACTCA C YBEJIMYCHHEM TEMIepaTyphl H
VMEHBIICHHEM TUIACTOBOIO /IaBjleHHA. B YCIOBHSAX OJAM3KHX K KPHIHYE-
CKMM, HeTH 061a1810T BLICOKMMH KOYPOHIHEHTAMH CKUMAEMOCTH.

O6bemupiif koagdunnent (yeaaka). OlUeHKa KOJIMYECTBA PACTBO-
PEHHOro B HeTH rasa onpezensercs oGbeMHbIM K03 duunentom b, ko-
TOpbIH OlpefieiseT oTHoeHHe 00beMa HedTH B iacte 1, K ee o0beMy
11pH aTMOCHEPHOM JABIICHHH ¥ JAerazauuu V), :

b =Vi/Vie

TTpu cHWKEHHH NNACTOBOrO AaBICHHS OOBEMHBIN KOIPOHUHEHT He-
3HAYHTEILHO YBEIHYHBACTCA B CBA3M C PacIIMpPEeHHEM KHAKOCTH. B Touke
Haya/la BbIAC/CHHA ra3a 00beMHbIH KOIPOHIHEHT MAaKCHMAIIEH, Jalee OH
YMEHBINAETCS NPH JaTbHEHIIEM NaJeHHH JIaBICHUS.

Yeanka HedTH — 370 yMeHbiueHHe oGbema MiacToBoli HedTH NpH
H3BIICYCHHUH €€ Ha MIOBEPXHOCTD.

U=®-1)100%,b=V,/ Vier
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20e b -06beMHbIt KOX(PDHUNEHT, XapaKTepH3YIOMH OTHOLICHHE
o0beMa HeQTH B MIACTOBBIX YCHAOBHSX Fp, K 0ObeMy HedTH NOCIE OT/C-
JIEHH s ra3a Ha NOBEPXHOCTH V.

Yeanka HepTH MOKeT AocTHTaTh 45-50%.

PacrBopamoctnb razoB B HedTH HMeeT Go/ibIIoe 3HAYEHHE, T.K. OT
KOJIHYeCTBA PACTBOPEHHOTO ra3a 3aBHCHT BA3KOCTb, CHKHMAEMOCTb, TLIOT-
HOCTB, TEpPMHUYECKOe paciunperue HeptH (puc.3.2.).

Y’ T [
400 yr.rai
/ /f" ITHICH Puc.3.2
300 s PactBopu-
/ // MOCTB 8308
200 / |~ MeTan SiEppo
/ j/ /,/
100 1///
e — asor
//
0
| 1]

0 10 20 40 [abxenune, MIla

PacTROpPHMOCTL r230B 3aBHCHT OT JAB/ICHHSA, TCMICPATyphi, IPHPO-
JbI 1232 ¥ cocTaBa Hodu.

OueHb MI0X0 PacTBOPAETCSA 30T, HECKOILKO JTyHIIe METaH.

Ilpn HeGonmbIuMX JABICHUAX M TEMNEPATYPE KOJMYECTBO PACTBO-
peHHoro rasa V, B eaunuue otbema HedptH V,, mponopuHOHATHHO AaB-
JICHMIO p Ta3a Haj NOBEPXHOCTBIO HeTH: :

V.=apV,, r1ae a -KodpPULHEHT pacTBOPHMOCTH rasa.
B npakTHYecKHX Le/SX HCMOMb3YIOT NApaMeTp KAKYIIErocs YAe/b-
HOro oGbeMa pacTBOPEHHOTO rasa.
Ve=A4V/G, rae G - Macca pacTBOPEHHOIO rasa.
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VBemuueHue o0beMa KHAKOCTH V,, paBHO OTHOLICHHMIO TpHpale-
HHs o6beMa KUAKOCTH AV K pacTBOpeHHIO B Hell ] ke rasa.

KooddpuumenT pacTBOPHMOCTH 3aBHCHT OT JAB/ICHHA H Temrepary-
Phl, C YBETHYEHHEM JABRICHHS yMeHbIIaeTcs, HO O0beM pacTBOPEHHOro
rasa ypeuyuBaetes (V: =ap V). PacTBOpuMOCTh rasa 3aBHCHT TAKKE OT
coctapa HedTH. JIydine pacTBOPSIOT ra3 METAHOBbIE YIJICBOIOPOJIBI, 3aTEM
HadTeHOBbIE H XyKe apoMaTHyeckue. Uem Gobiie aTOMOB yTIEpozia B MO~
nekyne HedTH, TeM MeHbIUE ra3a OHM PAaCTBOPAIOT MPH NMPOYHX PABHBIX
yenosusx. T.e., yem Gonbie JerkuX Qpakumii cORepAHT HedTh, H ueM
Bbillie MOJIEKY/ISPHbIH Bec 1a30B, TeM GOIbIce KOTHYECTBO rasa crocobHa
PacTBOPHTb He(Th.

C yBenMueHHEM MOJICKY/IAPHOH Macchl rasa KOIQQHUMEHT pacTso-
PHMOCTH €r0 BO3DACTAET.

PacTBOPHMOCTb YIVIEBOJIOPOAHBIX N30 © MOBBIINCHHEM TeMIICPaTy-
phi ymenbimaetcs. Hanpuwmep, npi 40 °C pacTBopeHo 59 M raza B 1M
HedTH. a npu Temnepatype 60°C - 53 M razaB | M HedTH.

OGnem rasa V, pacTBOPEHHOTO B €HKLLE 00beMa IL1acToBOH HedTH
J,, HOCHT HasBanue rasosoro daxtopa. S = I,/ V. Jlns Gonpimmucrea
Hed el rasoBbii (axtop cocTaseT (30 — 100) ;wiar’,

Jlapnenne HachimenHs HedTH razom._Hauano BhiIe/eHUS rasa u3
JKH/IKOCTH HOCHT HA3BAHME JABICHHE HACHILICHHS. DTOT NapaMeTp 3aBHCHT
01 cooTHOmeHHR 00beMOB HEYTH W PACTBOPEHHOrO raa, OT HX COCTaBa.
Temnepatypsl. C VBE/IMUCHHEM ILIOTHOCTH HE(TH M TEMIIEpaTyphi Jasie-
HHe HACHINEHUA YBETHYHBACTCS. BbICOKMM JaBJICHHEM HACHIICHHS Xapak-
Tepu3yloTest He(bTH, COAEPKAILIME 3HAUHTENbHOE KOHyecTBo asota. lia-
CTOBOE JIARTEHHE MOXKET 3HAYHTEIbHO OT/IMYATLCS OT JABJICHWS HACHIME-
HHA.

Jins TTpunsrckoro HedTerasoHocHoro GaccefiHa XapaKTEpHO mpe-
BBIIICHHE [IACTOBOIO IABNICHHA HAJl AaB/IEHHEM HACHIIUCHHSA

OGparnas . (perporpainas) pacTBopumocTh. B obmacTi mombi-
INEHHBIX JARMEHHA CMech YIIEBOROPOIOB, NMPOHAA XHAKYIO (asy npw
AaibHeleM TOBBIICHHM JaB/ICHHS, NEPEXOANT B NapoobpasHoe cocTos-
uue. QBYC/IORNEHO 3TO TeM, 9T0 NpH GonblioM 06beme razoBok basbl Hal
KHAKOCTHIO NMPH TOBBILICHHH JABJCHUS KMAKOCTh PAacTBOpAeTCA B rase.
ITepexos ra3oBoA CMECH MPH NOBLIICHHH JARICHHS B KHIKYIO a3y, a
3aTeM B Napoo6pa3sHOe COCTOSHHE M BHOBb MPH MAJCHHH JABICHHS B KHA-
KYIO TIO/Ty4HI1 Ha3BaHHE PETPOrPaAHOro. B Hejipax 3eMIH NPH NOBBILICHHH
JlaR/eHHs YACTH ra3a NPEBpPAlIAeTCS B KHMAKOCTh, & 3aTeM IPH JalbHeHmeM
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NOBBIIIEHUH JaBNeHUs, 00pa3oBaBINeecs KHAKOCTh MOXET NEPEHTH B ra-
30BY10 (asy. JKuAKHE YIIIEBOAOPOARI, COAEPKAIIMECS B NPHPOAHBIX YCIIO-
BHAX B PACTBOPEHHOM BHJIC, B ra3ax Nolyuyu1u HassaHue Kowaencata. Co-
JIepXKAHHE KOHJEHCATA B Fa30BbIX 3a/lekaX N0 06beMy MOXKET COCTAB/IATH
3-5%, a no Becy 25%.

PeostormveckHe XapakTepHCTHKH Hedreif. Peosorus — Hayka o
TeYeHUH cpell Noj ACHCTBYIOIAM HanpskeHHeM. Peonornueckoe ypashe-
HHE YCTAHABIMBACT CBA3b MEXLY HANPKEHHEM H CKOPOCTHIO CABHIA:

T=p (dv/dy), TAC: T - KacaTe/IbHOE HAPSUKEHHE, / - BA3KOCTb, (dv / dy)
- TPAJHEHT CKOPOCTH.

VY HbIOTOHOBCKHX JHJKOCTEH CKOPOCTb CJBHra MpONOpiHOHATbHA
KaCcaTe/TbHOMY HaNpsXKEHHIO T H OOpaTHO NMpOMOPUHOHAILHE BA3KOCTH:
(@v/d)=(t/p

ITposoiumocTh TOPUCTBIX Cped, He(pTeOTAaua, HEPABHOMEPHOCTH
npocuneit npuToxa, OGBOJHEHHE CKBAXHH, BO MHOrOM 00YC/IOBIEHBI peo-
NoruYeckuMu coifctBaMi HedTH. B cBasH ¢ oTHM Gombimoe 3HaveHue
MMeeT BO3MOKHOCTh VYETA PEONOTHYECKHX CBONCTB. HPH HKCILUTyATALMH
MECTOPOIKACHHSA.

Onravyeckne cBoiicTBa Hedeii.

Llser nedrn. ImeT Hedprelt M3MeHseIcs B MMPOKMX Npeaeaax ot
GECLIBETHOIO /10 CBETJIO-XKEITOr0, TeMHO-KOPHUHEBOTO M 4YepHoro. Yrie-
BO/I0POAb HedTH OecLBETHBL. IBET HETEH ONpejesseTes IPHCYTCTBUEM B
HX cocTaBe acdasibTHO-CMOJMCTBIN BEILECTH, YeM HX GOllblue, TEM TEMHee
Hedyb.

KonopumeTpHueckue (ONTHYECKHE) CBOHCTBA HETH 3aBUCAT OT CO-
JAcpKanus acaTbTHO-CMOTMCTBIX  BEWECIB, M3MEHEHHE KOHUEUTPAUMH
KOTOPBIX M3MEHHT BA3KOCTh, IUTOTHOCTL M APYTHE CBOWCTBA HeTH. B cBs-
3H C 3THM B IPAKTHKE HCC/IEA0BAHUH CBOMCTB HE(TH LIMPOKO NPUMEHSIOT-
csi oroKonopuMeTpUteckue MeTobl. CyTh METOAR 3aKTiouaeTcs B onpe-
AenennH koddduuHeHTa cBeTonoromenns Ke, HepThiO, KOTOPhIH 3aBH-
CHT OT JUTHHbI BOTHBI [13/810IIEr0 CBETa, COCTaBa He()TH U ee Temmepary-
pui. JITMHy BONHH CBETE M TEMIIEPATYpy HE(TH YCTAHARTHBAKOT OAHHAKO-
BOM 18 moGkIx HedpTel H uX pacTBOpoB. DOTOKONOPHMETPHYECKHE METO-
bl IHPOKO MCMOTb3YIOTCH HA TPAKTHKE BBHAY X NPOCTOTHI M ObICTPOTHI
onpeeneHns KoapGUIHEHTa MOMTOWEHAS CBeTA.

Jhiomunecuenuys. Heti npu nonajaHuu Ha HHX CBETA 4YacTh €ro
OTPAXKAIOT, APYTYIO YaCTb NOIMOMAIOT, ¥ CAMH HAYHHAIOT CBETUThCS, JIIO-
MHHECUMPOBATL XaPAKTEPHBIM cBedeHueM. [Ipumenss ynbTpaduonerosoe
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OCBELIEHHE MOKHO OOHAPYXKHTh JiaXKe ThICAYHbIC JIOH TpolieHTa HedTH B
FOPHBIX MOpOJax M pacTBopax. JIOMMHECUEHTHbIH aHaTH3 WHPOKO MpUMe-
HSAETCS TIPH MOMCKAX H Pa3BeiKe HEPTAHBIX MECTOPOKACHHH LA HCCIEN0-
BaHUA NpHCYTCTBUA HedTH B GYpoBOM pacTBOpe, IJIAME H KEpHE. ITOT
METOJl PHMEHSIOT H [ ONPENE/ICHHA COCTaBa, CTPYKTYPhl M KOJIMUECTBA
CMOJTHCTO-8C(haIbTCHOBBIX KOMIIOHEHTOB.

Ontuueckas aktuBHocTh Hedtu. IIpu mpoxoxaeHuu uyepes Hedts
MOMAPH30BAHHOTO JTy4a CBETa €ro MJIOCKOCTh MOAPH3ALHH CMEIIAaeTes Mox
JeiicTBHEM nonuuuKIMYecknX HapreHos. Hedtu Gonee aperHuX oT/i0sKe-
HUI MeHee ONTHYECKH AKTHBHBL, YeM He(TH W3 MOMTOJLIX OTIOXEHHH.

TepmoauHaMEYecKHe cBoiicTBa HeTH.

Temneparypa kunenus. TemnepaTypa KMIEHHS VIIIEBOAOPOAOB 3a-
BHCHT OT MX CTpoeHus. YeM Gosblue aTOMOB YIZIEpoia BXOJHT B COCTaB
MOJIEKY/TBI, TeM Bbillle TeMMepaTypa X KuneHus. IlepBuie yrieBopoposbi
(C1 - C5) Haxoastcs B ra3oobpasHOM COCTOSHHH B OOBIYHBIX atMochep-
HBIX VeToBHSX. DpakKiui. BhKUHaloNHe 10 60 °C, naswiBatotes nerponeii-
HbIM 2¢Hpom; 10 200 °C — GeH3MHOBBIMEL 10 300 °C’ - KepPOCHHOBBIMH; 10
400 °C’ - rasoiteBbivu: 10 500 °C emazoun Maciamu: shime 500 %C - ac-
$asb TOBBIMH.

Temwiora cropanns Tennoroli cropains HashbiBaC1CA KOIMYCCIBO 1¢-
NNoTH, BhiieasemMoe | x2 HedyTH MPH CropaHuM 710 o6pa3OBAHMA VIVICKH-
cnotsi v Bobl. Teruiora cropanus Hedyiu cocrapser 1091510430 kraa. C
VBCTMYCHHEM TLTOTHOCTH HePTH TEILTIOTA CrOPaHHs YMEHBILACTCA.

TensoeMKkooTh He)TH 3aBHCHT OT TEMIEPATYPbI. NABICHHA H KO/H-
YeCTBA PACTBOPEHHBIX rasoB. TemoeMKOCTh HETH W ras’a 3HAYUTENbHO
BLILIE TEILIOEMKOCTH TOPHBIX NOPoA. BeruunHa TCMIOCMKOCTH 0/1HO(pA30-
Bt He)TH MeHbLUe, YeM rasa H HedrerazoBoi cmecu. TeruioeMkocTs Hed-
TH YBEJTMYMBACTCS C YBEJHYCHHEM TEMIEPATYPbl M JABICHHUS, TPH TOM
H3MEHEHHEe TeMINEpaTyphl OKasbiBaeT GONbIICE BAMAHHE HA TEILIOCMKOCTD,
YeM H3MEHEHHE IaBIICHHS.

Tennon ocTh HepTH HaxomuTCs B npeaenax A = (15-83), rasa
— (0,0016-0,116) Bm/(m 2pad), 410 B HECKO/IbKO Pa3 MEHbIIE, YeM Temio-
TIPOBOJHOCTb NOPHBIX MOpoA. Jina HedTH 1 rasa Gosbluoe 3HAYECHHE HMEET
KOHBEKILIMOHHAS TeTUIONPOBOAHOCTh B PE3yNbTaTe MX JABHKECHHS H NEPEHO-
ca MMM TEIUIOBOM SHEPrHH.

DHTaIbNHA (HarpeBaHue) — TEIUIOBas SHEPrus, KOTopas 3aTpauHBa-
€TCs Ha YBE/IMYEHHEe BHYTPCHHEH SHEPIHH CHCTEMBI. DHTIBMHA - 3T0
(YHKUMS COCTOSHHS CHCTEMBI, €& MOMHAS JSHEPrusl, DHTATBIHIO MOXHO
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ONpefIeHTh KaK KONHYECTBO TeMla, KOTOPOE HYHKHO 3aTPAaTHTL A1 Nepe-
Xoia Tes1a GeckOHEYHO Maoro ofbeMa K JAHHOMY COCTOSHHIO NIPH NOCTO-
SHHOM JIaBJICHHH.

OuTponus (MpespalleHye) — 370 Mepa 0OeclieHeHHOM dHepruu, Gec-
TIOJIE3HOTO TeIl/Ia PACCESHHONO B OKPYKAIOMIEM NMPOCTPAHCTBE HE MpeBpa-
MEHHOTO B MO/E3HYI0 paboTy. DHTANBNMA M SHTPONMA H3MepseTcs B
KKan/Ke.

C NOBBINCHHEM SHTAIBNHH M JHTPONUM HeDTErasoBoH CHCTEMbI
VIyulnaeTcs TEepPMOJHHAMUYECKOE COCTOSHHE 3aCKH M YBEIHYHBACTCH
He(hTe0TAaYA KO/LIEKTOPOB.

CpoiicTBa HedTH B mpeesax 3ajexu. B sanexu cBolictBa HedTH
H3MEHSIOTCS OCOOEHHO 3HAUMTE/ILHO € POCTOM IU1yOHHBI, PacTeT INIOTHOCTh
H cofiepikaHHe CMOJL. BA3kocTh HE(TH yBeTHUHBAETCS OT KyNona K Kpbiib-
aM 3anexu. J[aRTeHHE HACBINCHHA Ta3oM M KOJMHYECTBO PACTBOPEHHOIO
ra3a yMEHbINAIOTCS K BOJAO-HE(PTAHOMY KOHTAKTY. K KpbibsM CKIAZKH
yMeHbiaeTces ooneMublil koapdunmenT HedTr. B NPUKOHTYPHBIX HacTAX B
He(TH CONCPAKMTCA MEHBINIC a30Ta M JICTKHX YTJICBOAOPOIOB.

TIpuunHaMi W3MEHEHHA CBOWCTB He(TH B 3anexax ABISIOTCS Ieoso-
rHYecKHe, CTPYKTYPHbIC, TEPMOJIMHAMHYECKHE YC/IOBHA, & TAKXKe Mpouec-
Chl, IIPOHCXOAAIIME B MyiacTe (XuMuyeckue, Gakrepuonornyeckue). B 3a-
NeKax MPOHCXOIAT OKHCIHTE IbHBIE TIPOLECCH, YBETHYUBAIOIMECS B NIPH-
KOHTYPHOH 30HE WM B 30HE BBIXOJA MJIACTA 1A JHEBHYIO MOBEPXHOCTD.
H3pecTHO, 4TO ¢ rTyOHHON MEHACTC TeMIepaTypa, JaBiICHHE, CHIa TAXe-
CTH. YC/TOBHS MHTPALHH HEMYTH K MECTY 3aJIEHKH.

B cBsi3H ¢ pazyiMuueM CBOACTB HeyTH 10 0ObeMY 3a1€XKH, JaHHbBIC
HeesieoBaHH| napaMeTpos HeQTH NoABepraioT crartucTHyeckol oGpabor-
K€, C ONpe/IC/ICHHEM CPEAHHMX NapaMETPOB H OLCHKOH CpeHeKBaJpaTHYC-
CKHMX OTK/IOHEHHH 3HaueHuH napametpos. Mccnenoanus B Tatapuu rnoka-
344, YTO JUIA ONPCACICHHA YCTOHYMBLIX 3HaUCHMit napaMeTpoB HEDTH B
3QJI€XKH JOCTATOYHO aHATH3UPOBAaTh oGk 110 20 CKBAXKHHAM, PABHOMEPHO
PACTIOIOKEHHBIX O TUIOMAAN MECTOPOXICHHS, AalbHEHINee YBETHUCHHE
MX HE MOBBIIIACT TOYHOCTH ONPEIE/ICHHS CPEHHX 3HAYCHUMH,

CTpyKTypHO-MeXaHAUYECKHe CBOHCTBA aHOMA/bHO-BH3KON Hed-
TH. B Ba3kolf HedTH NPUCYTCTBYIOT acQambTeHbl, MapaduHbl, CMObI,
Npe/CTARNAIOMHE  BBICOKOMONICKY/IAPHBIC COCAMHEHHSA YTJIEBOJOPOAOB.
Takne COCAHHEHHS NPHAAIOT HETH KOJVIOMIHbIC CBOMCTBA M BIIMAIOT Ha
H3MeHEeHHE cTabHIbHOCTH Kod(¢ummenTa BaskocTH. Hedrs npuobperaet
CBOHCTBA HEHBIOTOHOBCKOH JKHIKOCTH B CBS3H C BO3HHKHOBEHHEM IIpO-
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CTPaHCTBCHHBIX CTPYKTYP. IIpH BBICOKMX TeMmmeparypax CTpPYKTYpHO-
MCXaHUYECKHE CBOHCTBA HE)TH NPOSB/SIOTCS cnabee. a NP MOHHAKEHUH
TEMNCPaTyp BC/ICACTBHE 38KAYKHM BOLI HITH H3RNCYEHHS HETH Ha TIOBEpX-
HOCTb €€ TeMIepaTypa MOHHIKACTCS HHXKE TEMIEPATYPh! Hauata KpHCTall-
JM3AUMH NapadHHA W [IPOHCXONHT HHTEHCHBHOE H3MEHEHHE CTPYKTYPHO-
MEXaHHYECKHX CBOHCTB HedTH.

Ha cTpykTypHO-MeXaHMuecKHe CBOHCTBA HETH RAMIOT CBOHCTBA H
CTpocHHe nopuctolt cpebl. Ilox BMAHHEM MaTepuana ckeneta nop obpa-
30BAHHE M YNPOYCHHE NPOCTPAHCTBEHHBIX CTPYKTYP NPOHCXOTHT TEM HH-
TCHCHBHEE, €M MCHBIIC MIOPHCTOCTL M TIPOHHMIAEMOCTS Nopox. Ipu aBH-
JKEHHH HE(TH NIPOYHOCTb NPOCTPAHCTBEHHBIX CTPYKTYP YMEHBLIAETCH, & B
TIOKOE — BO3pacTaer.

Onpejesienne cBoiicTB miacroBoit HCPTH noapasiesnsiorTes Ha
PACUCTHBIC M SKCIEPUMEHTANbHbIC. TIpUMEHAIOT KoMMeke mnpuGopos
ACM - 300M ans MCCNENOBAHUA PasTa3HPOBAHHS HedTH. onpeaenenus
JABHCHMOCTH JIABTIEHHE - 0OheM, OMNpeeNeHus BAIKOCTH, TEMIEPATYDHI
Havala KpueTaLMsaluK napaduna. [lo enpeaencHibiM JaHBLIM paccun-
ILIBAIOT JARICHHE HACKINCHHS. KO3(dUIMenT caumaemocTty, rasoconep-
KAHNC, MIOTHOCTh, OOBCMHbIH Koa(uieHT u yeauky. Kod(dHLMenT
PACTBOPHMOCTH Ta3a B HCTH. BA3KOCTh ONPEAENAIOT BHCKOIHMETPOM 110
BPCMEHH KAYCHHUA LIADHKA BHYTPH HEMATHUTHON TPYOKH 3an0NHEHHOM He-
CIC/YEMOl JKHAKOCTBIO. 18 KaTHGPOBKH BMCKO3HMETPA HCIIONB3YIOTCS
HKHJIKOCTH C M3BECTHOM BA3KOCTHIO. '

JlapieHne HachiEHNS, KOIDUIMEHT CHUMACMOCTH ONpEAEISIOT
110 3aBHCHMOCTH MEXAY JlaBlicHHeM H oGbeMoM HedTu. [TpoGa HedTy pac-
IIHPSETCA B MOJIOCTH TIPECCa NPH CHHKCHHH JARICHHA O HAYANE Bbife/ie-
i3t rasa. JlaR/eHHe HACHIEHHS ONPEAENNOT N0 rPAdUKY 38BUCHMOCTH
1IpMpalieHHs oGbema OT JarieHHs B HeTH. Hauany BbiaeneHus rasa cro-
coleTByeT Touka nepesiomMa rpaduka. o 3aBHCHMOCTH MesKIy oGbemoM V-
W JIARICHUEM BbILIIE 1ABICHHS HACHILICHHS Ap, ONPEAC/SIOT KO(PDULHEHT
CAHMAEMOCTH

Pu=-AV/(VAp), rtae AV —u3meHenue obbema HePTH.

OObeMHBIH KOIpOULUHMEHT, TA30CONCPKAHHE M MIOTHOCTH HedTH
OOneMubIH KOIPOUIMEHT 6 = Viay / Vieons rasocofiepxaine G=V,/ V.,
W IIOTHOCTS HEDTH Ppen = Musw / Ve OINpesie/ifAOT MO JaHHBIM OJIHO-
KU TIOTO pasra3HpOBaHHS HEDTH M onpeaeieHns obbeMa BbIAE/HBIIErocs
11 JICra3sHpOBAHHOM He(TH, Macce H IVIOTHOCTH HepTH.
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3.3 CBOMCTBA IIPHPOAHBIX I'A30B

Xumuyecku#t cocTaB MPHPOJIHOTO rasa ONpeAenseT ero Gu3nyecKue
cBoHcTBA. OCHOBHBIMH NMapaMeTpaMH NPHPOAHLIX [A30B SBJIAIOTCH ILIOT-
HOCTb, BA3KOCTD, CKHMAEMOCTb., KPHTHYECKOE JABIICHHE M TEMIIEPATypa,
Anddy3us, pacTBOPHMOCTb.

ILnoTHOCTH rasa Ha NPAaKTHKE ONpeNeseTCs MO OTHOMEHHIO K Mac-
ce cyxoro Bosayxa (1,293 xe/x’ ), 3aKTI09€HHOrO B ToM e 0bbeMe npu
HOPMATTBHBIX YC/IOBHSX, T.€. ONPE/IeNSeTcs OTHOCKTENbHAS IIOTHOCTh rasa:

d=p,/p, .rae p. - NIOTHOCTL rasd, p, - BO3AYXa.

OtHocHTesbHAs IOTHOCT, MeTaHa — 0.554, a1ana — 1.038, nponana
- 1.523, Gyrana - 2.007

TL10THOCTE ra30B 3ABHCHT OT JIABICHHS M TeMnepaTypel. OHA YBETH-
YHBACTCS C YBEIMYEHHEM JABJCHHS M TOHHIKCHHEM TEMIEpaTyphl
(puc.3.3).

TTnomuocms, ep/em’

0.5 18°C
— 149"
0.1 / ~
/ Puc.3.3
0.05 Homorpamya
t oIpe feenus
IVIOTHOCTH
rasoB
0.01 4
L4
0.005 -
1,0 5,0 10,0 50,0 oaenenite, Mlla

E& onpenensior Mo M3MEHEHHIO CKOPOCTH HCTEYEHHS U3 OTBEPCTHA.
KBazipathi ckopocTelt HCTeueHHs ra3a U3 oTBepcTHit OGPATHO PONIOPIHMO-
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Ha/IbHbl TUIOTHOCTAM, NPSMO MPONOPLUHOHATbHBI KBaJjpataM BpEMCHH HC-
TEYEHHS OHHAKOBLIX 0OBLEMOB ra308.
'/ Vi=p:/p1=t7 /47
B ra3oBoli cMecH onpeaeseTes CpeAHss Kaxymascs MoJIeKy/1pHas
macea:
My =y Mty Mt +y. M, =ZyM,

rae M; M; M, - OTHOCHTE/IbHbIC MOMEKY/ISPHBIE MACCHI KOMIIO-
HEHTOB, J; J) ¥a - MOJIbHbIC JOJH KOMINOHEHTOB. OHH KHJIO MOJIb TI060ro
rasa 3aHMMaeT obbeM 22.4ar’. 3Has CPEHIOI MOJEKYIAPHYIO MAcey Ta3oB
MOJKHO ONPE/IETUTh WX NIOTHOCTD 110 OTHOLIEHHIO K BO3AYXY

d=Mp/ M =M/ 28,97.

TTo u3BECTHOM NJIOTHOCTH Py T34 NPH HOPMAJIBHBIX YCIOBHSAX, MO~

HO ONPEJETHTL €10 MOJICKY/IAPHYIO Macey
M,=224p,

Ilpu paGote ¢ ra3om CACAYET YYHTHBATL €10 GOABIYIO IIOTHOCTD,
cM BO3JYXa, & 3HAYHT, OH MOJKCT HAKAILTHBATLCA B IOMEIICHHSX M KOMIOA-
1ax M cO3/aBaTh OMACHOCT.

BA3KOCTH ra3a XAPAKTEPH3YET €0 COCTOSHHUC M 3aKOHOMEPHOCTH
/IBHIKEHHS B 11J1CTAX — 3TO CH/IA BHYTPEHHCIO TPEHHS MEXKLY ABYMS CIIOA-
MU rasa.

Bsskocts, Mk I1a ¢
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I’uc.3.4. 3aBrcHMocCTDb K03 PUIMEHTa THHAMIIECKON
BA3KOCTH METaHa OT JARVICHHS M TEMIIEpaTyphl.
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Bsskoets cyxoro rasa npu 0°C 13*10™ ITa*c., Bosnyxa — 17%10°
ITa*c. lunamuueckas BA3KOCTb ra3a CBA3AHA C €r0 IUIOTHOCTBIO Pep, CPEA-
Helt JUTMHOH CBOGOAHOTO IYTH MOJIEKYJT A CPEIIHEH CKOPOCTBIO MOMEKYT:

n=(pVapig)/3

W3 npuBeIeHHOM 3aBHCHMOCTH CJIEYET, YTO MNPH TOBHIICHHY J1aB-
JICHHS MIOTHOCTH Ia38 BO3PACTAET M YMEHbINAETCS CPEIHSAA JUMHA cBOGO-
HOro npoBera MoneKys, HO CKOpoCTh MX MpoGera He HaMensetcs. [Toatomy
€ YBE/IHYCHHEM JABICHUA AHHAMHYECKAS BA3KOCTh MPAKTHYECKH OCTAeTCs
nocTosHHOM. C YBE/IHYCHHEM TEMNEPATYPhl CPEAHSS CKOPOCTh MOJEKY.!
Bo3pacTaeT (0 H A, NOCTOSHHEI) H NIO3TOMY YBEHUHBAETCS BA3KOCT (PHC.
34).

PaccMOTpeHHAA BbIlE 38KOHOMEPHOCTb HAPYIAETCS, KOrja jaie-
HHUE MOBLIIACTCS 3HAYMTENLHO. ITIpH BBICOKMX JaBJICHHIX C YBETHYEHHEM
TEMIIEPATY bl BA3KOCTh ra3a MOHHKAETCS, aHATOTHYHO H3MEHEHHIO BA3KO-
CTH XHKOCTH.

Caeayer yUHTBIBATL BIMSHHE 23072 HA BA3KOCTH Iasa, NPH €ro co-
Aepxanun Gonee 5 %.

Jina onpeneneHus BA3KOCTH Ta30R MCMOL3YIOT METOJMKH W3Mepe-
HHS CKOPOCTH MaJIeHHs IIAPHKA B rase, 3aTyXaHHS BpamarelbHbIX Koseda-
HHH HCKA M JIp. B NJIACTOBBIX YC/OBHAX MCMOIBb3VIOT KANMIUISPHBIH Me-
TOL.

Kparuveckas Temnepatypa n aapienne. [[1s kaxz10ro rasa cyne-
CTBYET TeMIEPATYPa, Bbillle KOTOPOH OH HE MEPeXOAUT B KUKOE COCTOH-
HHe 1pyH MoObIX JaBneHUAX. [INA MeTaHa KpHTHYECKas TeMIEpaTypa paBHa
-82.1°%, TIO3TOMY B HEJIpax 3eMHOH KOpbl METaH He MOKeT OblTh B HKHI-
KOM COCTONHHMH. 31aH 1 [pounaH B 3EMHOM KOPE MOL'Y T HAXOMH I'bCS B XKW1~
KOM COCTOSAHHH [IPH JABNEHHUSAX BhIIIE KPUTHUECKOIO, HHIKE KOTOPOro KaK
Gbl HU Gbl1a HU3KA TEMIIEPATYpA , a3 HE NIEPEXOMT B KHIKOE COCTOSHHE.

Andpdy3us — B3aHMHOE NPOHHKHOBEHHE OJHOTO BEIUECTBA B APYTOe
TIPH HX CONPHKOCHOBEHHH, 4TO OGYC/IOBNEHO JBHIKEHHEM Monekys. ng-
(y3us rasoB B MJIACTOBBIX YCIIOBHSAX MPOHCXOJUT Yepe3 BOAOHACHIEHHbIE
TOphl ¥ TPELUMHBl NOPOA. SIBieHMEe AUDGY3HH rasoB HIpaeT CYIIECTBEH-
HYIO polib IpH (POPMHPOBAHHH H Pa3pyLICHHUH 3aIexei rasa.

PacTBOPHMOCTH Ta30B MpH HEGONBIUMX AABIEHHSX MOAYMHACTCH
3aKkoHy I'eHpH, COr/IacHO KOTOPOMY KONHYECTBO PACTBOPEHHOIO rasa mps-
MO TPOMOPLMOHATBHO JARIEHHIO H Koa(uiumeHTy pacTBopumocTH. Ko-
3¢QUIMEHTHl PACTBODHMOCTH Ta30B B BOJAC 3aBHCAT OT TEMMEPATYPhl H
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MuHepanusauus Bojsl. [Ipu Temnepatypax 10 90 °C 31a 3aBHcHMOCTL 06-
paTHas, npu Gone BRICOKMX TeMrepaTypax — npsamas. C pocTtoM MUHepaIu-
3alMH BOJbI PACTBOPHMOCTH Ia3a najiaer.

PacTBOpHMOCTb YTIIEBOIOPOIHBIX Ma30B B HehTH mprMepHO B 10 pas
Gonbine, 4eM B BoAe. Yem Gonee supHBIiA ra3 u Gosee nerkas HedThb, TeM

Gonbine pacTBOPHMOCTb B Heif rasoB. PacTBopeHHbIl B HedTH ras
yBeMuuBacT o0beM HeTH M YMEHbINAET €€ IUIOTHOCTh, BA3KOCTh H MO-
BEPXHOCTHOE HaTikenue. Ecim obbeM rasa sHauKTeAbHO NpeBbiluacT 06b-
eM HedTH, To nIpu AaBnenuu Gonee 25 MITa u Temnepatype 95 °C nactyna-
eT ofpaTHas pAacTBOPHMOCTh — KHKHE YTIICBOAOPO/bI PACTBOPAIOTCA B
rase H MOTYT MOJIHOCTBIO NMPEBPATHTBCA B ras. IIpH NOHMKEHUH JaBRNCHHS
13 cMecH GyzieT BhinazaTh KOHAEHCAT (KHAKHE YITIEROI0POIbI).

Murpaius HedTH Yepes MIIOXO TIPOHKIAEMbIE MOPO/Ibl HEBO3MOXKHA,
HO Hed)Th, PACTBOPCHHAS B rase, MOXET MHTPHPOBATh. D10 CBOMCTRO Crie-
JIYET YYHTHIBATh TPH NPAMBIX M NEOXHMHYECKHX METO/8X MOHCKOB MECTO-
POXACHUH HepTH M rasa, a TaK xe NpH paspaloTKe MECTOPOKACHHIA.

YpaBHeHne cocTOAHHA rasoB. COCTOSHME rasa XapaKTepH3iyeTcs
JannenHeM p, Temnepatypoik T, ofbemoM < I YpaBHEHHE COCTONHHA pe-
WIbHAIX T430B OTIMYACTCA OT HICATbHBIX. & YETKHE MATCMATHYECKUE ypaB-
1ICHHS ONHCHIBAIOT COCTOSHHE MICATbHLIN Ia30B. YPABHCHHE COCTOAHMA
Ban-aep-Baanbea U151 peaibHbIX 1'a30B UMEET BUL:

+a/V)(V-6)=RT,

TAS P - RaBiSHMS, @ - CHIA NPHTOKSHUA Monexyn, € - ofnem mone-
Ky rasa, V' —o6bem rasa, T — temnepartypa, R — razoBas nocTOsHHas.

OHAKO B TIPOMBICIIOBOM J1€71€ HMEETCA CMECh I'a30B, YTO 3aTPYAHSCT
IIpHMEHEHHe ypaBHEHUS. Pa3paGoTaHe! Apyrye ypaBHeHus I8 HTOrO ciy-
nas: buttH — Bpumkmena; BeneaukTa, Barta, Pabuna. Jl1a npakmiueckux
PRCYETOB NONL3YIOTCs ypaBHeHHeM Knanefipona, vuutsipatommem kosddu-
1HENT CKMMAEMOCTH (CBEPXCKMMAEMOCTH) Pea/lbHBIX [a308:

pV=ZmRT,

re, z- Koo HIHEHT CHHMAEMOCTH, M1 — Macca.

PeanbHbll ra3 no cBoicTBaM NpUOIHKAETCH K MICATHHOMY MPH HU3-
xuX jaieHusx. C MOBbINCHHEM JaBTCHHA MOJEKY/Ibl raza cOnmHKaoTes,
INYIPACTAIOT CHITBI IPHTSKEHHUA MEXTY HUMH, H MA3KI CKMMAIOTCS CHIIbHEE,
ko MpOHUMEHT CKHMAEMOCTH YMeHbInaeTcs. C pocTOM J18BNIEHH S, CBOHCTBA
1 MPHOMMKAETCA K CBOHCTBY JKHKOCTH, HAYMHAIOT NPOSBIATLCA B3aH-
OO T 1A/IKHBAIOIIHE CHJIBI MEXKAY MOJICKYIaMH, M KOIDOHIMEHT crxuMae-
MOCTH BHOBB BO3DacTacT.
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KooppumuenT CREMAEMOCTH rasa — 3T0 CTENEHb U3MEHEHHS ero
00BeMa PH OTIHYMH TEMIEPATYPhI H JABICHUS B A0AX OT KPUTHYECKHX
3Hauenul. TepMoauHaMUYecKkHe CBOHCTBA a30B, ¢ PABHBIMH NpPHBEZEH-
HBIMH TEMIICPATYpOl M JaB/ICHUEM, NPAKTHYECKH OJMHAKOBBI, T.K. TA3bl
HAXOJATCA B OJMHAKOBOM MPHO/IMIKEHMH K AHIKOMY cocTosHMIO. Ipaduknu
KOIpPHUAEHTA CKUMACMOCTH Fa30B B NPHBEIEHHBIX KOOPAHHATAX © npak-
THYECKOH TOYHOCTBIO COBNIANAIOT M MCMOMB3YIOTCS /A BBIYHCICHHA
VACTBHBIX 0GBEMOB H IPYTHX NapaMeTpos mooro rasa,

. P,,.p/(Z'_v,p,,,), TV=T/(£_V'T¢9).
) rae p,T - AaBeHMe U TEMIEPATYPa ra3a, ;- MOTbHAS KOHLEHTPALHS
#-TO KOMIOHCHTS rasa. Puy, Thy - BBIPAXAIOT JaBTCHAE H TeMnepaTypy B
JOIAX OT KPHTHYECKHX BE/THYHMH.

Jins uaeansHoro rasa  f=p, 1% peanbHoro y = f p.rae y - koag-
uuHeHT neTyvecTH, p — nannenne. IIpuGnxenno f=zp
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Pue. 3.5. 3aBHcHMOCTS KoodbuumenTa CBEPXCKHMACMOCTH
TIPHPOAHOTO Ia3a OT NPHBE/ICHHOI O IABJIEHHS H TEMIIEPATYpPhI
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MunnmyM ko HLHeHTa CBEPXCIKHMAEMOCTH ra3a o6yClIoBIeH ne-
PeXOIoM OT CHJIBI MPHTSKEHHA MEXKLY MONEKY/IaMH K CHJIAM OTTa/IKHBa-
HHS C yBe/HYeHHEM JaBneHus. [Ipn BHICOKHX TeMMepaTypax MHHHMYM OT-
CYTCTBYET, paGoTAIOT CHIIb OTTAIKHBAHHSA. C YBETHYEHHEM TEMIIEPATYpPhl
K09 DHLKEHT CBEPXCIKUMAECMOCTH ra3a YBETHYHBACTCA.

C noMoupio Koo(pHIHEHTa CHKHMACMOCTH ONPEEAIOT 00beM rasa
B PA3THYHLIX YCTIOBHAX

V=V,Z(T/@273p); V/Vo=(Z/p) (I/273)

OTKIOHEHHE 3aKOHOB COCTOSHHS PealbHbIX ra30B OT HJIEATbHBIX
VYHTHIBAIOT HCMONb3YA (QYHKUMIO AaBnenus f - netydects ((yrutms-
HOCTB). DT0 QYHKIHS HCTIPABJCHHOTO JARICHHS, NMOCIE YdeTa BEIHYHHB
ero GopMyJTbl HACATLHOTO ra3a, CTAHOBHTCA NPHTOAHBI ISt ONPEAC/ICHHS
COCTOSIHHS peanbHOro rasa (puc. 3.5)

3.4 CBOMCTBA IJIACTOBBIX BOJ

Crpocune MOASKYILI I CTPYKTYpHEIe ocofemnoctn poaLL Macca
Bo7bl cocToMT M3 11.11% Bozopoaa u 88,89% kueinopoaa. 310 mpoerei-
1ee XHMHYECKOE COeMHEHHE OHOTO ‘ATOMA KHCIOpOJa H JBYX aTOMOB
no;10pojia. M3BecTHO TpH M30TONA BOZOPOAA — NMPOTHH, jJelTepuid, TPUTHH
" 1MecTh M30TONOB KUceaopona. 1103ToMy B MPHPOHBIX VCIOBHSX BBISBIC-
10 18 pasHoBuAHOCTEH Mouteky)l Boabl. [IppoaHas Boaa B OCHOBHOM CO-
crout 3 Monekyn 'H,'°O. a ocTanbHble pasHOBMAHOCTH NPUCYTCTBYIOT B
1M TOXKHO MaThIX KONIHYECTBaX.

llpuponuas Boja 061ajaeT MHOTHMH AHOMATILHBIMH (DU3HUECKHUMU
CHOHCTBAMH!

1) maB/eHHE JbIa COMPOBOXKIAACTCH CHKATHEM BelecTBa (KHAKOH
10;1b1 ), KOTOpOE JJOCTHTAET MAKCHMYMa NPH TemnepaType 4 ‘%,

2) Boga uMmeeT aHoMasibHbie GoJiee BLICOKHE TeMIEpaTypsl IiaBjie-

HUS H KHNICHHA,

3) Boaa ofnagaer BICOKOH VACTbHON TENIOEMKOCTBIO, TEIUIOTOR

IUIABTICHHUS H HCTIAPEHHS,

4) Bosa HMeeT aHOMaTbHYIO PacTBOPAIOLYIO. CllocOGHOCTL AU CO-
iclt 1 BBLICOKYIO JIMBIEKTPHYECKYIO IIPOHHLIAEMOCTD,

5) BS3KocTb BOZiBI TIpH MOBBIMICHHH JaBICHUS B MHTEPBAJIE TeMIepa-
1vp 0-30°C ymenbinaetcs, a npu Gollee BHICOKMX TEMIIEPATYPaX YBEIUHH-
nmeies
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AHOManbHEIE CBOHCTBA BOJIB 38BHCAT OT €& CTPYKTYphI, KOTOpas
00yc/IoBNeHa HATHIHEM 0cOGOro THIA MOMEKYJIAPHON BOJOPOAHOMN CBA3H.
ATOM KHCTOPOJIa HAXOAMTCS B LIEHTPE MOMNEKYJIbI. Sipa aTOMOB BOZIOPOA
110 OTHOLIEHHIO K SAPY ATOMA KMC/IOPOAA COCTARIAIOT MeXIy coGoH yron
105°3" B xuakoi Bone u 109°30" o /mbay.

TIpoCTpaHCTBEHHOE PACNONOKEHHE OPGUT BPAIICHHS JMEKTPOHOB B
MOMeKy/le BOIbI CO3IACT AMTONLHOE PACTIPEAETIEHHE SMEKTPHUECKHX 3aps-
[108. Monexyria BOAbl HMeeT TETPAIIPHYECKOE CTPOCHHE C JABYMSA MOOKH-
TE/ILHEIMH H ABYMA OTPHLATENLHBIMK ToMocamH. Kajias Moneky.a Bobi
B3aHMOCHCTBYET C HETLIPbMA APYTHMH MOJIEKY/IaMH, CO31aBas JbAOMO-
1o6uyto pemeTky. Takas YNOpsAOuUEHHAX CTPYKTYPa B3AHMOCBA3H MOTie-
Kyl BOAbI IPHAACT eif CBOHCTBA TBEPIOTO TeNa ¢ HATHYHEM 3HAYHTETLHOIO
TPOCTPAHCTBA MeXY MOJEKy/TaMu. Mosiekyna BOALI cOBepiIaeT OKONO
1000 xoneGaHmii B CEKYHAY.

Tlo oaHOlM #3 Mozenel CTPYKTYPEI BOJBI CBSI3b MEAKLY MOJIEKY1aMH
BOAbl W JPYTHX KHAKOCTEH C BOZOPOAHBIMH CBA3SMH OCYINECTBIACTCS

- 4epPe3-BOAOPOAHBIC - MOCTHKH, -00PasyIOLIHX KOAbUEBbIC CTPVKTYPhI. Co3-

A8I0TCA arperathl MOJICKY/T B3AHMOCBAZAINLIX MEKAY coboit. AnoMaiLHLIe

CBOHCTBA BOJIbl YYWTHIBAIOTCA NPH PELICHHH BONMPOCOB HedTAHON Ieono- -

rid. Ha o710l ocHoBe mMoryt GhiTh pa3paGoTaHbl pasdiHuHbIC MOZCTH HC-
TIONb30BAHHMS BOABL.

B npHPOIHBIX YCIOBHAX BCTPEHAIOTCH CEAVIOMNE BHAbI BOIbI: KOH~
CTHTYLIHOHHAA M KPHCTAIM3ALMOHHAN, IPOYHO-CBA3AHHAN, KAIW/UIAPHAN:
,ocTaTOYHas: cBOGOAHAsS (rpaBMTALMOHHAN). Bee ykasaHHble BHbI BOIBI
00najal0T pa3THYHBLIMH® CBOHCTBAMH, YACTO NMPOTHBOIOIOKHBIMM, H YAEp-
AKHBAIOTCA B [TOPHCTOH Cpe/ie PasTHIHBIMU CHIIAMH.

Bosa B He)TAHO#M 3a7€kKH 38HHMAET MOHWKEHHBIC 30HbI H HAXOAHMT-
¢ B GONMBINMHCTBE C1y4aEB MO 3aNMCHKbIO H BOKPYT HEE H HA3BIBAETCA IO~
JIOMBEHHOR WM KpacBoH. Boja, HaXoasmascs B MPON/IACTKAX HA3bIBACTCS
NPOMEXYTOYHOH. BepXHHE W HUKHHE BOZbI 34JIETAIOT BbILIE U HHXKE Hed-
TAHOTO NacTa. B NpOJYKTHBHBIX NJIACTAX 3ATEKH BMECTE C YIIIEBOAOPO-
JlaMH TAK)KE COJIEPIKHTCS BOJA, OCTABINAACA CO BpeMEeHH oOpa3oBaHHA 3a-
JICXKH, MOITOMY ©€ HA3bIBAIOT OCTATOYHON.

BOJOHOCHBIE W TIPOAYKTHBHBIE YacTH [UIACTOB SBASIOTCH EJMHOH
CBSA3AHHOH HAPOJAMHAMHYECKOH CHCTEMOH. .

) OcTaToqHasi BoJa B 3a/IeXH HAXOJMTCS CO BpeMeHH 0Opa3oBauus
3aiexxd. B nopHeToi cpejie ocTaTouHas Bojia CYINECTBYET KaK KalHWULAPHO
CBA3aHHad, afIcopOIHOHHAS, TIeHouHas, cBoGoaHas. C yBenHueHueM npo-
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HHLAEMOCTH CPE/ibl KOIIMYECTBO OCTATOYHOM BOABI B TOPO/IE YMEHbIIAETCS.
Cosepxanne 0CTATOYHOM! BOZBI B MOPOAAX MOKET MEHATHCS OT HECKOIh-
KHX npoueHToB 10 70% u Gonee oT cymMmapHOi eMkocTH nop. Haumenn-
[mee KOIHYECTBO OCTATOYHOM BOJbI OTMEHAETCs B IUIACTAX CO INENOYHOH
BOJoH M Haubolbluee — B NPHCYTCTBHY MpecHOM Boabl. MuHepatn3anus |
OCTATOYHOMH BOALI 32BHCHT OT JIHTONIOTHH TIOPOJ, KOJ/LTEKTOPOB M HAXOAKTCA
B npeaenax 15 — 22%. OcratoyHas Bofa MMeeT nioTHoeTs 12-1.4 2/em’
o61a18eT BBICOKOH NPOBOAMMOCTBIO, HM3KOM AMANEKTPHUECKOH MpPOHH-
1aeMocThio 2-2,5, Temnepatypoii 3amep3anus muxyce 20-193 °C, KoHLeH-
Tpaumeli conelt 100-300 2/7, HOBLINEHHBIM COAEp/KAHHEM XJIOpa M
TOBBILICHHON PaJIHOAKTHBHOCTBIO.

Pacnipenenchue HedTH, OCTATOYHOM BOIbI M Ia3a B 3aJICKH RIHAET HA
(asoBbie NPOHHIACMOCTH. & 3HAYHT H Ha MpoOLlecchl ABHXEHHA HedTH. B
11aCTe OCTATOYHAS BOAA MOXET HAXOJMTHCA B BH/E IUICHKH, MOKPHIBAIO-
1iefi IOBEPXHOCTb NOPOBLIX KAHANOB (THAPOGUILHAS TOBEPXHOCTh) HIH B
BHIC OTACTBHBIX JKHJIOK BKTIOYCHHH B LieHTpax nop (ruapodoGHas ro-
BCPXHOCTb cpeAibl). B nocnennem cayuae uepTh cMauynBaeT MOBEPXHOCTH
uop. OT NepBoHSMATLHOMO pacnpefeieHHs KHAKOCTEH 1 rasoB B miacIe
WIBUCAT XapakTCPHCTHKM I1/14CTA: CMAYMBAEMOCTh MOPO/] BhITECHAOUIHMH
KMIKOCTAMH, KOIHYCCTBO OCTAIOMEHCS HETH, HHTCHCHBHOCTD KalH/LIAp-
11bIX TTPOLIECCOB.

OnpefieieHHe KOTHYECTBA OCTATOYHON BOIbI B I0PONE NDOBONST HA
W IBJICYCHHOM KePHOBOM MaTepHane. Kepn nomewmaor B pactBoputes (To-
IIyo), Janee Npu KUMNEHHH PaCTBOPHTENS oTAenseTcs Boaa. Onpejensercs
10,10-HeTe- ra30HACKILIICHHOCTH MOPOJILI.

BeICTpBI# METON OnpesieneHns OCTATOUHON BOAbI B KEPHE — IEHTPH~
(vruposanue. C yBemHuEHHEM CKOPOCTH 0GOPOTOB LEHTPHYTH HKHAKOCTH
1Ll IECHACTCS ¢ NOP Bee MeHbInero nuamerpa. C HEKOTOpo# CKOPOCTH Bpa-
WEIHA  YBEIHYCHHE CKOPOCTH MPAKTHYECKH HE BIHACT HA OCTABINYIOCH B
10pax BOAY, €& H CYHTAIOT OCTATOYHOK. M3MeHss CKopoCTh 1eHpHGyrupo-
WKL W ONPENeNas KOJHYECTBO BhIACTHBIICHCA BOABI, MOXKHO TOCTPOHTH
WMIHCHMOCTh «KATH/UIIPHOE JIABJIEHHE — BOJOHACHIIEHHOCTb» H MO HeH
OIPCJICIHTD CPEAHIOI0 OCTATOYHYIO BOZIOHACKHIIIEHHOCTh MIOPOJ HeCeaye-
moto naacta. [IpHMEHSIOT TaKKe M METOA MOMYNPOHHLUAEMBIX MeMGpaH
(1ePCrOPOAOK) BbITECHEHHS BOJIbI M3 KEPHA A30TOM, BO3AYXOM HIIM Hed-
thio, MCTOZL BAKYYMHPOBAHHA H Jp.

Iepexoausie 30861 HedTh-Boaa HBK, nedrs-raz HI'K, Boxa-ras
WK BooHedTaHas 30Ha HMEET PaTHYHYIO MOIIHOCTb B 3ABUCHMOCTH OT
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CBOHCTB H COCTaBa NOPOJ ¥ (PU3KUKO-XMMHYECKHX CBOHCTB BOABI H HEeTH.
B necuanukax BbICOKOH NMPOHHIIAEMOCTH MOLIHOCTS MEPEXOAHON 30HBI HC-
YHC/IAETCH CAHTUMETPAMH, B MEJTKO3EPHHUCTBIX — MeTpamu (6-8) m.

JUnst OLEHKH BETHYHHBI MEPEXOHOM 30HBI HCMO/B3YIOT reodH3uye-
CKHME METO/IBI M SKCNIepHMEHTaTbHblE. B nepexonHoii 30He pacnipeeneHne
HeTH M BOABI OYEHb CJIOXKHOe. JUIS aHATH3a MCNONB3YIOT 38BUCHMOCTH
«KAMHUIIAPHOE JABICHHE - BOJOHACHIILICHHOCTD Y.

Ilpu BhiTecHEHHH HedTH BOZOH BO BpeMs IKCILTYATALIMH MECTOPOXK-
JeHHS Ha CTPOCHHE BOJOHACHIIEHHOTO KOHTAKTA BJIMSET MPHPOCT JaBie-
HUit © (Pa30BBIC MPOHHIAEMOCTH CHCTEMBI, TPOHHLAEMOCTb, KAIH/LUIAPHBIH
NoABEM, GH3MKO-XHMHYECKHE CBOHCTBA KHAKOCTH.

MuHepaIn3anus IIaCTOBBIX BOJ HEDTAHBIX MECTOPONKICHHH KO-
nebneTcs oT enMHULL /4’ 0 cOTeH x2/m’. MUHEpa/IbHbIE BeleCTBa Npeji-
CTAB/IEHBI COMAMH HATPHA, KalblkdA, MarHus M Ap. OCHOBHBIMH CONAMH
SBIAIOTCS XJIOPHAB! M KapOoHaTsl, cyibdarst. [ToMMMO 2TOrO B Bogax Mo-
KeT ‘cofiepkathes Hon, SpoM, peakoseMenbHLIE dNeMENThI, OpraHuveckue
BEINECTRA .

Hedrauste sanexy B GoNbIMHHCTRE CTYUAeR HANOAITCS R 20HE 3a-
TPYAHEHHOTO BOI00OMEHA, HO HHOT/Ia PUCYTCTBYIOT M NPECHBIE BOIbI.

TLI0THOCTS IVIACTOBBIX BOJ BO3PACTAET C VBENHYEHHEM MUHEpa-
M3ALMM ¥ MOXKeT J0cTHraTh 1.5 2p/ea’ np KouneHTpauny coneii 642.8
kst

CXHMAeMOCTh IVIACTOBBIX BOJA H3MeHseTcs B npegenax (3,7-
5,010"°%%/H, a npu namuunn PacTBOPEHHOIO 1a3a MOXKET 3HAYMTEIbHO
YBETHYHBATBCS

ﬁa =ﬂl (1+0:05 ¥).

20e: P~ KOIDOHUIHEHT CIHKHMAEMOCTH BO/IBI C PACTBOPEHHBIM I'a-
30M, fB, — KO3pPHIHEHT CHHUMAEMOCTH YHCTON BOJBI, I, KOJIMYECTBO rasa,
PACTBOPEHHOTO B BOJIE, M /M.

Tepmuveckne pacmapenns Bonsl E = AV / (V AT) konebnetcs ot
18 10° 1m0 90 10° 1/zpad, Bo3pacTaeT ¢ yBETHUEHHEM TEMIIEPATYDHI H
YMEHBIIAACH C POCTOM TLTACTOBOTO JARICHHSA.

BSI3KOCTE I/1ACTOBBIX BOJ 38BHCHT OT TEMIIEPATYPhl H KOHLEHTpA-
LMK PACTBOPEHHBIX COJIeH, RTMAHHME JaBICHHA He3HAUHTebHO. C yBenuye-
HHEM TEMIEPATYPhI BA3KOCTh BOJbI YMECHBIIACTCS, & C YBEIHUCHHEM MHHE-
PIH3ALHM - NOBbINaeTcs. Ha BeMuMHY BA3KOCTH BOJbI BIHSET HE TOJILKO
MHMHEPATH3alMs, HO M cocTaB conell. HanGonbinelt BA3KOCTHIO XapaKTepH-

54

3YIOTCA XJIOPKATbLUMEBbIE BOAbI B 1,5 — 2 pasa Gosbine, yeMm yucTas Boja
(puc. 3.6). T'asbl B BOAC pacTBOpeHbl B HEGONMBIIMX KONHYECTBAX H MAJIO
BIHSAIOT Ha BA3KOCTb.

ﬂk
T°C
Puc.3.6.3aBHCHMOCTD
160 BA3KOCTH oT
TeMMepaTyphl
a) MOpcKol H YHCTOH
1 BObI
6) XopKasIbLHEBON
80 | BOJIbI
0 ~ >
I T I I | Rl G AR |
0,1 0,7 13 1.9

Basxocmb, mllac.

PaIHOAKTHBHOCTH TUIACTOBBIX BO OOYC/IOBIEHA COACPKAHHEM B
1HX YpaHa, pajus U panoHa. [IpakTuyeckyu Bee NOA3eMHbIe BOAbI B PadIHy-
HO# CTENEHN paguoaKTHBHbL. I1pH 38BOJHEHHH 3a/1€KH TOBEPXHOCTHBIMH
nOlaMH, BOKPYT 3a1exy ofpasyeTcs OTOPOYKa PazHOAKTHBHLIX BoJ, ofy-
CIOBJICHHAS KaK PaJMOaKTHBHOCTBIO OCTATOYHBIX MOA3EMHBIX BOj, TAK H
NLINETAYHBAHHEM M3 TOPHBIX OPOJ PAJMOAKTHBHBIX JeMEHTOB. Takas
]IHOAKTHBHAs OTOPOYKA BOJ ABISCTCSA HALEKHBIM KPHTEPHEM IPOXOXKle-
1S BOJ0-HETAHONO KOHTAKTA.

D/1eKTPONPOBOAHOCT 1ACTOBbIX BOJ HAXOAMTCA B MPAMOH 3aBH-
CHMOCTH OT HX MHHCPAIH38IHH, TaK KaK COJTM B BO/IC HAXOAATCA B HOHHOM
COCIOAHHH, & TIOJIOKUTEIBHO ¥ OTPHLATEILHO 3apAKCHHBIC HOHBI ABIAIOT-
¢ ¥ 1ICPEHOCUHKAMH 3IEKTPHUYECKHX 3apsjoB. BenmuunHa yaenbHOro conpo-
IIVICHHSE IO 3eMHBIX Boj H3MeHsercs ot 0,02 xo 1,00 Om m. Juctwium-
POMIHHASA BOJIA W JIE/ He SBJSIOTCS NPOBOAHHKAMH 3/IEKTPHYECKOro -TOKA.
lnx kak HeQTh ¥ ra3 UMEIOT HU3KYIO 21€KTPOIIPOBOJHOCTb, & MHHEPAIH30-
WL TOA3EMHBIE BOAbI BLICOKYIO 37EKTPONPOBOHOCTh, TO 3TH CBOACTBA
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HCTIONB3YIOT ISt KOHTPOJIA 38 IPO/BHACHHEM BOJO-YITIEBOAOPOIHBIX KOH-
TAKTOB. DCKTPONOBOAHOCT, M MONAPHOCTH MOJEKY. BOMbI HCNOMB3YIOT
A/1A ONPEACICHUSA NOPHCTOCTH H BOJIO-Ta30-HE(TEHACKINIEHHOCTH KOJUIeK-
TOpOB.

PacrBopumocTs rasoB B Boje. PacTBOPHMOCTS ra3oB B BOAE He3Ha-
uuTebHE. TeM He MeHee, NIIOMALL KOHTAKTA ra3oBOH 3a1eXH ¢ MOACTH-
Aaiomedt BOLOH oueHb Gombimas M NpH BLICOKOM AaBieHHH Bota Gyzer co-

Aepkath Gonblive o6beMbl rasa (puc.3.7). C yBenHueHHeM TEMIEPaTYphl -

PacTBOPHMOCTb ra30B CHAYATA YMEHbIIACTCS, A 3aTeM Bo3pacTaeT. C yBe-
IHYCHHCM MUHEPATH3AIHA PACTBOPHMOCTD ra30B B Bojie YMeHbluaeTes. Ha
PacTBOPHMOCTH ['a30B B BOJIE TAK XK€ RIMAET pasMep MOJIEKYI rasa.

Ve/Ve, m/n®

3.0 6)
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20 /
/ =
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Puc. 3.7. 3aBHCHMOCTb PacTBOPHMOCTH Ia30B OT JABICHHS

B nosemubix Bonax HanGosee pacnpocTpaHeRHBIMH rasaMH ARISeT-
CAl KHCIIOPOA, YIVICKHCIIbIH Ta3, CepoBOAOPOA, BOAOPON, a30T M Gnaropos-
HBIC [a3bl, & TAKKE METAH H TAKEIIbIE YITIEBOAOPOABI.

BobinazeHne 0caakoB H3 ILTACTOBBIX BOJX MOXET IPOHCXOAHTH M3
TONYTHO M3B/ICKAEMOH BOAbI B He(TenpoMbIcToBOM 0GOPYIOBAHHK H Ha
PANIHYHBIX YIACTKAX ILIACTA. DTO OTNOXKCHHS KapOoHata Kanbius CaCO,,
cynsdara kambuus (CaSO, 2H,0 runca, CaSO, aHrupuTa), cynbdara Ga-
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pus BaSO,. TIoMMMO 9TOr0 MOTYT OTJIAraThesl APYTHE COMTH, MEXAHHYECKHE
TIPHMECH, NIPOAYKTHI XKH3HEACATE/LHOCTH GakTepuil, yacTHLbl HedTH, CH-
NHKaTHl, napapuHbl. BOILIMMHCTBO OT/IONKEHHH HMeeT KPUCTAILTHYECKYIO
CTPYKTYPY, COPMHPOBAHHYIO B CIIOKHBIX THAPOAMHAMMYECKHX YCIOBHAX
UIHPOKOTO HHTEPBA/A TEMNEPATYP H MEPECHINEHHH PAaCTBOPA COJAMH.
npumecsmi. IIpeckimennbie pacTBopb! 00pasyioTes NMpH 3aKauke BOJ, XH-
MHYECKH HECOBMECTHMBIX C I/TACTOBLIMM MIIH B CBA3H C M3MEHEHHEM Tep-
MOJWHAMHYECKHX YCIOBHH, XMMHYECKOrO COCTaBa IIACTOBBIX BOJ. CMe-
UWICHHEM BOJA pPa3HBIX TOPH3OHTOB Ha 3a00e, a TAKXKE BIHSAHUEM JPYTHX
¢axtopos. [l GopbObl ¢ OTNOKEHHAMH COMCH HCNONB3YIOT PaxTHYHbIE
upeoGpasoBatenn cone#t, pacTBoputenn. Hanpimep, pacTsophi kapGoHara,
GukapGoHaTta HATPUS M KATMA, COIAHYIO KHC/IOTY, IHIAPOOKHCH HATDHS H
KM, KAYCTHYECKYIO cony (€AKHH HATpHIA).

Bonpock! 115 caMOKOHTpOINS K Teme 3
1. OcHoBHoI cocTaB HeTH H rasa.
2. BausHMe NPHMECHBIX S/IEMEHTOB HA CBOHCTBA HedTeH U ra3oB.
}. 3aBMCHMOCTD IIOTHOCTH TA30B OT AABICHUS H TCMIIEPATYDBI.
|, 33BUCHMOCTB BA3KOCTH a30B OT JABJICHUS ¥ TeMIEpaTyphi.
5. YpaBHEHHE COCTOSHHSA ra308. .
6. KosppuuMEHT CHRUMAEMOCTH 1a3a W ero 3aBUCHMOCTh OT JIABJIEHHA H
TEMIIEPaTyPbl. 3
I UKUMAEMOCTE Hed il ¥ ed 18BUCUMOCTL 0T COC1ana, feMIepaTyphbl ¥
JaBlIeHHs.
R Jlannenue HaCKIMEHNS HePTH rasoM.
) PactBOpUMOCTS 8308 B HeyTH U ee 3aBHCHMOCTS OF JupieHus. Biusuue
PACTBOPEHHOTO ra3a Ha MapaMeTpbl HedTH.
10. Yeaaxa Hedra.
|| 3aBHCHMOCTB IVTOTHOCTH HEQTH OT PACTBOPEHHBIX I'a30B.
1.7 333K0cTh HETH M €€ 3aBUCHMOCTh OT PACTBOPEHHbIX 4308, aRIEHHS,
1CMIICPATYPBI.
I} H3menenne caoficTs HedTH B npeaenax 3alexH.
Il KonoprMeTpHuecKHe METObI ONpe/ie/ICHHS MapaMeTPoB He(TH.
15 lepMoarHaMHuecKue CBOHCTBA ra3oB U HedTH.
16 TouATHE SHTATLITHY H SHTPONUH.
I/ OcraTouHasi BOAA B 38/1€XKaX U e€ BIHAHHE Ha PUIBTPALIHIO HeDTH.
K Munepanu3aius, IIOTHOCTh H CKHMAEMOCTD ILTACTOBBIX BOJI.
17 P'nsmep nepexoHBIX 30H HedTh-BOAA, BOJA-Ta3, HedTb-ras.
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20. 3aBHCHMOCTL BS3KOCTH IIACTOBOH BOJBI OT TEMIIEPATYpI, AaBJICHUS,
MHHEPATH3ALHH.

21. 3aBMCHMOCT PACTBOPHMOCTH T'430B OT AABJICHHS B JHMCTHILTHPOBAHHOMN
M CONEHOH Bojie.

3 ®A30BOE COCTOSIHME YIJIEBOJAOPOAHBIX
CHCTEM

B 3aBHCHMOCTH OT cocTaBa, JamneHus u TEMIIEPATYPhl YTIIEBOAO-
POMBL MOTYT HaXOAMTLCA B ra3o00pasHOM, XHAKOM WIH CMELIAHHOM, &
TAKKE B TBEPIOM COCTOAHHH. CBEpXY HE(TIHOrO MECTOPOKIEHHS HAXO-
AUTCA ra3oBas Wanka, B KOTOPOH PacTBOPCHO HEKOTOPOE KOJIHYECTBO Jier-
KHX yr7ieBOA0POAOB. YacTh rasa pacTBOPeHO B HeiH, & npH onpe;ieneH-
HBIX YCTIOBHSAX BECh ra3 MOXKET MOJHOCTBIO GLITh PACTBOPEHHBIM B HEedbTH.
3aexHu YrIeBOJOPOOB MOAPA3AENAIOTCS Ha ra30BbIe, Ta30KOH/ICHCATHbIE,
He(TAHBIC H ra30rHApaTHbIC. B ra30rHAPATHBIX 3aneKax ras COE/IMHAETCS C
BOZIOH, obpasys TBeproe cocTosnne. Takue 3anesxu NPHYPOYEHBI K paii-

OHaM BEYHOMH MEp3NIOThI. B TFA30KOH/CHCATHBIX 3a7€XaX cMech Yri1eBoso- )

POJIOB HAXOUTCS B rA3000pa3HOM COCTOSHWH, T.. BbIE KPHTHYECKHX TO-
HCK JARICHUA H TCMNIEPATYPhI NPH KOTOPHIX KHAKASA H ra3000pasHas (asbi
OZIUHAKOBBI 10 cBoHcTBaM. |LtoTHoCTh rasokonaencara 0.6 — 0.82 2/'ew .
Tlpi CHITRCHHH TUIGCTOBONO ABICHMS U3 [A30KORACHCATA BhITIAIAIOT VIJie-
BOZIOPOAL! B BHAC JKHAKOCTH, YTO OTPHLATENLHO BIMSCT HA TEXHO/IOIHIO
1066191 HedTH. :

@a3osie npeppamenns. B npouecce paspaboTkH MecTopoXae-
HHUH B IUTACTE H3MEHSETCA JIaB/ICHHAE, TEMIIEPATYPa, COOTHOLIEHHE 0GbeMOB
He(TH M rase, TeMmepaTypa, YTO CONPOBOKAACTCS TICPEXOZIOM YIJIEBO/I0-
POI0B U3 OfiHOM a3kl B APyTYIO. B cTBONE CKBANXMHBI NPH Nepe/IBUKCHUH
HedTH AaBiieHHe GLICTPO MEHSETCS, U3 HedTH BbIZENseTCA GOMBIIOE KOMH-
HeCTBO rasa W JpYrux KOMIOHEHTOB (mapadmHa, cMmo, cepel W ap.). Jina
AanbHEReH TPAHCNOPTHPOBKK HETH K MOTPEGHTE/IO HIRIEKAIOT MaKCH-
MabHO BO3MOKHOE KOJIHYECTBO ra30BOH ¢asbl.

YI7IeBOIOPOAHBIC Ta3bI H3MEHSIOT OGBEM B 3aBHCHMOCTH OT TeM-
TNepaTypbl M AaBNeHHs (puc. 4.1a), HAXOLSCh B KHIKOM, ra30BOM WIH
ABYX(a30BOM COCTOSHHH.

38BHCHMOCTL 0GbEMA YIVIEBOIOPOIOB OT AARICHHS H TeMIIEpaTyphl
MMEET KPHTHYECKYIO TOYKY C- TOYKa PoChl MM KOHAEHCauH. B touke C
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KpHBhie 06718cTH napoobpasoBaKHs (71eBas) H KOHJIEHcalHH (NpaBas) ciu-

BalOTCA. DTa TOYKA Ha3bIBaeTCA KpuTHUCCKOH. Kaxias U3 KpUBBIX H3MEHe-

HHA 06beMa YIJICBOJIOPOZIOB OT JABIEHHS M TEMIIEPATYPbI HMEET TPH yua-
cTka. JleBas yacTh COOTBETCTBYET XXHAKO#H (ase, npaBas — ra3oBoH, a LeH-

TPTbHBIA NOPH3OHTANbHBIR YYacTOK — ABYX(Ha30BOH ra30XMAKOCTHOH 0O~

nact. C nprubamxkeHneM rasoBot Wi XHIKOH da3bl kK KpuTHUecKOH Touke

cBoMcTBa (pa3 CTAHOBATCA OAWHAKOBEIMH, MEXIY HMMH HCYE3aeT MOBEPX-
HocTh pasfiena, Kpupbie mpoxosuiue Bbitne KpuTHueckolt Touku C Xapak-

TEPU3YIOT COCTOSHHE HETPEPBIBHOTO H3MEHEHHS CBOMCTB YIVIEBOLOPOJOB
Ge3 pasjienieHns Ha XKUAKYIO M Ta30Byi0 (ha3bl, MOBEPXHOCT pasjiena Mesk-
ZY HHMH HCYE3aCT H IIOTHOCTb CPE/ibl HENPEPHIBHO LIABHO H3MEHSACTCS.
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Puc. IV.1,. Jinarpamsa $830BOr0 COCTORANS ¥HCTOTO STAHR

XapakTepHO IOCTOSHCTBO JaB/cHHA B ABYXda3oBo# obnact 10
1ONNOTO PEBPAIIEHHs Ia3a B JKHAKOCTh WM XHAKOCTH B ra3 (4.1a). O6e
(sl IPHCYTCTBYIOT B CHCTCME MPH JAHHOM TCMIIEPAType, eciii AaBICHHS
MINO YNPYTOCTH HACKINIEHHOrO Napa 3TOH KHAKOCTH.

a3oBele NPeBpPAIEHHs YIIEBOIOPOAOB NPEACTABIAIOTCS TAKKE B
KOOP/IMHATAX (IaBJIEHHe — TemnepaTypay. JIis OAHOKOMIIOHEHTHOH CHC-
1eMILI KPHBAS TOYEK MapoobpasoBaHUs M KOHZCHCALMH CIIMBAIOTCS, 3aKaH-
“imnsch KpHTHYeckod Touko# C. OTa TOYKA XapakTepH3yeT HauBBICIIHE
WIICHUS TEMITEPATYPhI W JABICHHS, IPH KOTOPLIX €lIe MOTYT CyIIecTBO-
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BaTh B¢ (asbl ONHOBPEMEHHO. AHAJIM3HPYEMas 3aBHCHMOCTh TIOKA3bIBAET,
UTO OZHY (asy yrJIEBOJIOPO/ia MOKHO NIEPEBECTH B APYTYIO, MHHYS JBYX-
asHoe cocTosHME, YTO HILTIOCTPUPYETCH rpaukoM (puc. 4.1.6) mo THHH-
sm ABJEF. Ot T04KkM A ra3 HarpeBaioT 10 TeMneparypsl Touku B, yse-
JHIHBAIOT JABNEHHE 0 TOYKH /], 3aTeM CHHIKAIOT TeMIEpaTypy A0 TOUKH
E w nonnxaiot nasienue 1o F. Tak no ykasaHHO# uenoyke TIPOHCXOAUT
HEMpPEPLIBHOE M3MEHEHHE CBOWCTB rasa, U BELIECTBO NpHOGpeTaeT cBOKCT-
BA KHIKOCTH.

Ecnd cHcTeMa MHOTOKOMNOHEHTHAS, TO OHAa NOAYHHEHa Gonee
CJIOKHBIM 3aBHCHMOCTSM.

MHoroko b e Hble CH HMEIOT, Mo-
Jno6HbIe HA OJJHOKOMIIOHCHTHYIO, 38BHCHMOCTH (a30BOr0 COCTOSHHS B 00-
JIACTH KUAKOH M rasoBoli (as. FIMEIOTCH OT/IHYHS B 30HE JBYXKOMITOHEHT-
HOTO COCTOSHMA. 37ech JaB/ICHHE HE OCTAETCA MOCTOSHHBIM. B TOYKe KH-
TICHAS OHO BBILIE, YeM B TOUKE Hauana KoHjeHcalnu (puc. 4.2a).

a J
5,0 1] >3
45 ¢F g
40 & 7
s 35 e’r ¥
& z 5 g \
* 30}-VERND |- 2 \
A g 5|
£os g il
S ¥
8 2ol o 7
L el 7 \\v s 7 <,
o2 A A/
L % S $sid 744, 2
; =z
T e s g A
— i ) A8 2B W
55 10 185 70 35 "ZJ" o S0 w3 s 200 250 300

Soenvnoni obven,dm/xe Temnepamypa, °C

Puc. 1V.2: Jnarpanmn ¢ ae: THHX CHCTEM.
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KprTHyeckas Touka TeMnepaTyp! cMeceif ra3oB HAXOAUTCS MEXKAY
KPHTHYECKHMH TEMIIEpaTypPaMH YHCTHIX KOMIIOHEHTOB, TAKXE YBeHYHBA-
€TCH KPHTHUECKAS TOYKA JARICHHSA, OHA BbIINE, YeM VIS YHCTHIX KOMIIO-
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HeHTOB. KpHTHUecKoe JABICHHE CMeCH MOBHIAETCH C YBEAMUEHHEM ee
MOJIEKY/IAPHOM MaCcChI.

Tak xak aHaITH3 MHOTOKOMIIOHEHTHBIX CHCTEM JOBOJILHO CJIOXEH,
Ha [PaKTHKE pacCMaTpuBaeTcs OHHApHAA CHCTEMA ¢ MCTAHOM M OCTAIbHbI-
MH KOMIIOHEHTAMH COBOKYTIHO.

Y MHOPOKOMIIOHEHTHBIX CHCTEM HA AMarpaMMax «IaBleHHe - TeM-
NepaTypa» KPHBbIC TOYEK HAYana KUIMEHHA W TOYEK POChl HE COBMAJAIOT H
obpasyior da3oByio guarpammy (puc. 4.26).

B obnacty Beline KpHTHYECKOH B MHOMOKOMITOHEHTHOH CHCTEME ¢
M3MEHEHHEM TEMINEPATYPhl H JIARTEHHS NPOHCXOAST 0cobbie (pajonbie mpe-
BpalicHus. Bee KpHTHYECKHE TOYKH KOMIIOHCHTOB CMECH COCIMHSAIOTCA
obmeif orubaromedt TuHMEH.

B cBsI3H €O CJIONKHBIM COCTABOM KOHZIEHCATHBIX CHCTEM M 3HAYH-
1¢/bHBIM NPeo6/1alaHueM B HUX METaHa, 3aKOHOMEpHOCTH (ha30BOro co-
CTOSHMS U3Y4aloTCA Ha GMHAPHBIX cMecsaX. PaccMaTpuBaloTes JuarpaMmbl
JIBYXKOMTIOHEHTHBIX cucTeM. C TOBBIIICHHEM TEMIIEPaTyphl CMeCh JOCTH-
14€T TOYKH KHMIIEHHUA, Janee B cMecH oObem rasoBoif ¢asel yBenuuuBaeTcs
1O, IOCTHTHVR MAKCHMVYMA . HAUWHAET VMEHRINATLOS 0 TOUKMW HAUATA KU-
IICHHS JIPYTOro KOMIIOHEHTa, T.¢. /B¢ TOYKH fiapooGpasoBanus. Tak xe u
IIpH M3MEHEHHH JIaBNCHUA NPH OJMHAKOBON TeMrepaType HMeeTCs ABe
10YKH POCHI, MEXKAY KOTOPhIMH CYISCTBYET ABYX(asHas cMech (puc. 4.3).
PPaceMoTpeHHbIe ipoliecch! (Ga3oBbIX MpeBpaIIeHHH Ha3bIBAIOT MPOLICcCaAMH
| 1POI'PAJHOTO MCTIAPEHHA M KOH/CHCAIMH, & 3Q/ICHKH HA3LIBAIOT ra30KOH-
JICHCATHBIMH.

BinsiHMe Biarm Ha (asoBble IPeBPALICHHAN YITIEBOJOPOIOB,
| lpuposusie rasel B IIACTE KOHTAKTHPYIOT ¢ OCTATOYHOH BOXOH B KOJUICK-
10pHX, & TAKKE ¢ MOACTHIAIONMMH M KPAcBbIMH BOJAMH, TIO3TOMY COZEp-
A1 napbl Boibl. OTHOCHTEIbHASL BIAKHOCTh Ta3& OINpeAenseTcs OTHOLIe-
1HCM KOJTHYECTBA NAPOB BOJIbI, HAXOAAIMXCA B ra3e NPH JaHHBIX YCIIOBH-
W\ K MaKCHMAJTbHO BO3MOXHOMY MX KOJIMYECTBY MPH TEX XK€ YC/IOBMSX.
AUCOMIOTHAS BNAKHOCT ONpPEENACT KONMYECTBO BOASHLIX MapoB, HaXo-
JNIMXCA B EAHHALE OGbeMa rasa, 2/x’, Z/ke. C NOBLIIIEHAEM TEMIIEPATY-
|1 IVIAPOCOAIEPXKAHHE a3a PacTeT, C MOBBHIMCHHEM JaBICHHS CHHXKAETCA.
IfinrocoaepXaHue rasa YMEHBLIACTCS C POCTOM KOHLEHTpAUMM conelf B
nojic, 1.K. OHH MIOHHIKAIOT NapliaibHoe JaBRNeHHe MapoB BOAbl. YBeanye-
1e MOJICKYZIAPHOM Macchl ra3a HE3HAYHTE/BHO RIHACT Ha BIAXKHOCTD a3a.

BiaxHOCTh rasa BIMSeT Ha (ha30Bbie NPEBPAIICHUA YITICBOAOPOA-
NN CHCTEM, M3MEHAA TOYKY KHTICHHS M TOYKy pochl. [laBneHHe Hagana
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KOHACHCAUMH YBenuuiBaeTcs. IIpH CHHXEHHH JaBJICHHS ra30BON BIATOCO-
ACPXKAINEH CMECH NPH H3OTEPMHUYCCKOM COCTORHHH BBIIENAETCH KOHAEHCAT
H BOJla.

®a3oBoe COCTOSHHAE CHCTeMbI «uedTh - ra3», B saBucHMocTH o1
COCTaBA rasa W HEQTH, N1ACTOBOrO AABNEHHS U TEMIICPATYPhI a3 B ra30Boi
LATKe MOXET Obi1h LYXUM, KHPHBIM HIH KOHJCHCATHBIM. C YBE/THYCHHEM
ryOMHBI 3aneranns ymc/io MECTOPOXACHHH C ra30KOHJeHCaTHON mankoi
YBETHYHUBACTCA.

- C nosbimennem AaBneHns npu noctosHHoOH TemnepaType rasobas
¢asa oboramaercs komnoHeHTamu HE(TH, NIOTHOCTL H MOJIeKyApHas
Macca KOHACHCATa BO3PACTAlOT. C pOCTOM TeMNEpaTyphi NPH MOCTOSHHOM
ABRICHHH YBEIHYHBACTCS CONCPKAHUE KOHACHCATA B rasoBOH daze. Ilpu
ONMHAKOBBIX YCTIOBHAX B ra30Bo# (ase 6o/ibile pacTBOpsercs erkux Hep-
Tei.

PacTBOpHMOCTS rasa B HedTH 3aBHCHT OT €ro cocTapa 1 NPHPOIHI,
BO3pacTas B MOCNE/0BATEIbHOCTY METAH, — TaH — THNIEH — nponan. Kpu-

THYCCKHE N1apamMeTphl HeTerasoBbiX cMecelt SHAUMTENLHO BBIIIC, YeM ra-
30KOHIeHeaTHIIY Ha BEMUUKHY KPUTHUECKUY 2pAMETNOR BiugeT noposy;
TIACTA, B CBA3H ¢ ancopOUMer acaibTo-cMONHCTHIX KOMIOHEHTOB MO-
BEPXHOCTLIO TBEPAOH NOPO/bL, 4TO CnocoGeTBYET OGOraIEHUIO KM Kok
aspl nerkumu dpaxuuamu. Octatounas BOZIa CrI0cOBCTBYET VBETHUEHHIO
KPHTHHYECKOrO JaBIICHHS,

Tazormaparnste 3ane:xn. B onpeaencunbix TEPMOAHHAMHYECKHX
YCJIOBHAN NIPHPO/HLIN Ia3 B IUIACTE BCTYNAET B COSAMHEHHE C M1aCTOBOH
BOLOH, 06pasys TBep/ibie COCHHEHS - MMAPATEI ra3a, B KOTOpBIX MOJIeKy-
/Ll Tasa 3aNOMHAIOT MYCTOTh KPHCTA/LTHYECKOH PELIETKH BOJb ¢ MOMO-
UpIO0 MPOYHBIX BOAOPOAHEIX cBA3eH. TLIOTHOCTL MPHPOLHBIX rasoruipaToB
cocrariset 0.9 — 1,14 2/cm’, YnenbHbil 06beM BOAbI B THPaTHOM COCTOS-
HHH Bo3pacTaeT 10 1,26 - 1,32 cm’/2 (nbpa 1,09 cm'/z). Onus 06veM Bo-
Abl, B 3ABHCHMOCTH OT NIPHPOJBI ra3a, cBs3biBaeT oT 70 10 300 obbemoB
rasa. [HApaTeI ra3oB XapakTepusylores YIPYTOCTBIO 38 Ha MOPSAOK HHKE
YNPYTOCTH napa 4HCTOro rupatooGpasosatens. IIpouece obpa3zoBaHus
THAPATOB NPOMCXOAMT C BbIAC/ACHUEM Tela. Kprerannornaparsi rasos
XapaKTepH3yIOTCs BBICOKOH YNPYrOCThIO, HH3KOK MIPOHHLIAEMOCTBIO, Ha 60
—100% Gosnee BhicoKHMH CKOPOCTAMH TIPOXOKACHUS CEHCMHUYECKUX BOSTH

Tasoruzpathble 3anexu Moryt (opMupoBaTECS M3 HETOHACKImEH-
HBIX ra3’oM ILIACTOBLIX BOA €3 HAIMYUA JTUTOIOTHYECKHX TTOKpBIIIEK, TOZ,
HHMH MOTYT HaKal/IMBaThbCS 3a1€XH CBOGOJHOrO rasa M HepTH. ['asorua-
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paTHble 3alekH NMPHYPOUYEHB! K PaliOHAM PAacIpOCTPaHEHUS MHOI‘OJ'ICTl"l:
Mep3IBIX MOPOJ, K OXJIaXKACHHBIM TO/INAM 3€MHOH KOpbl HAa MATEPHKax
a.

axmrop;;xoix“;a:am obHapyXeHbl B OT/IOKCHHSX BEYHOH Mepzn.om B
apkTHYecKHX 30HaX Pocenn, Assicku u Kanage! M Ha npnOpeKHBIX MO{‘::
CKHMX TUIOIIAASX MHOTHX cTpaH. K HacTosIneMy BpeMEHH, MOMHMO 30H ne"ﬂ
HOM MEp3/oThl, ra30rMApPaThl MO J8HHBIM MEOpH3NYECKHX uccnenO::: .
o6HapyxkeHbl B 100 paloHaX. PacnoioxKeHHbIX B0/Ib BOCTOYHOIO H K:.:‘
uoro nobepexuit CesepHoit  IOxnoH Amepukyu n EBpoazuaTckoro o
THHeHTa, B ABcTpanuu, Unaun, Snonuu, B Yeprom, Kacnuifckom 1 Cpe
JM3eMHOM MopsX, osepe Baiikan u ap. B 20 u3 ykasaHHbIX paiOHOB %aml-
YHe Ta30rMAPATOB YiKe MOLTBEPHKACHO OTOOPAHHBIMH M3 CKBAXKHH O K
namu. B Coeaunennnix [IITatax 3anacel MeTaHa, cojaepxainerocs B
rHjipaTax, OLEHHBAIOTCS B 8,1 mblc TPHILTHOHOB KYOMUECKHX METPOB. B

lasoruparel He OTHOCATCS K yCTOMuMBhLIM BemecTBaMm. OHu
cTa6UILHLl B YCAOBHSX OMNpEENEHHOro, JOCTATOMHO Y3KOro AHANasoHa
TemiepaTypbl W AaBienus. JIpyras npo0rema cBS3aHa ¢ BIMAHHMEM raso-

remusmenrorrnns amanee Tlo soranrs sanores nosnanonarenedt
THAPATCD HA O AAROL » O Y. 1.0 MIOSHAIC MEOTHX HOCASAOLE :
THAPATOD HA OKPYRAIGULYIC TPTA)

ra3orupaThl, 0COGRHHO 3&/Eralomue Noj AHOM OKEaHOB M MOpeH. ‘xnnz-
IOTCA OCHOBHBIM MCTOYHHKOM MeTaHa B-aTMochepe. JlekoMno3uilis ruapa-
TOB Ha GOMbIIOH NIOMA/H, BBI3BAHHAS HHTEHCHBHOM FKCILUTyaTALMEH. MO-
KET CIIPOBOLMPOBATh HEKOHTPOIMPYEMOC BhIACTCHHE METaHa B am_occbg-
py. YUHTBIBAS, YTO METaH CHOCOOCTBYCT BOSHHKHOBEHHIO xxapHv{ho::t
s¢dekta noyTH B 25 pa3 CHIbHEE VITIEKHCIONO rasa, Takas BO3MOXKH
TTOKOMT KOJIOrOB.
cepbem;ls;funne XaPAKTePHCTHK YI/IeBOJOPOAHbIX 3anexed. s sx;:
Gopa pexxMMA SKCILTYATALMH MECTOPOAICHHS HEOOXOAUMO ol;ﬁ}lf;:w
TIAPAMETPEI 3AIEXH: COCTAB ra3a H CONCPKAHHE B HEM KOHJICHCATa, e
BOC COCTORHHE CHCTEMBI, H30TCPMbI KOHJICHCALH rasa, KOJIHYECTBO o
CTaB KOHJIEHCATa BbIAC/IAIOMErocs U3 1 aM° rasa npu pasiudHbiX m?nneﬂ k
SX M TeMIepaTypax, BO3MOJXHbIE NOTEPH KOHACHCATA MpH 3xcmysg:)11x:lm
MECTOPOXK/ICHHS H NaJCHHH T1aCTOBOrO JAB/ICHHS B YC/IOBMSX paspa
THPOBKH.

! Wﬂll(?;mﬁ:n na6opaTopHOro 060pyI0BaHHS NIQ3BONISET nponccmnscc
HCC/IE/I0BAHHS 1O ONPEAENTCHHIO HEOOXOAMMEIX XapaKTePHCTHK rasa. pif
9TOM JARIEHUE ¥ TEMIIEPATYpPY ra3a MPHHHMAIOT COOTBETCTBYIOLIMMH nna-
cToBBIM. OJIHAKO HEBO3MOKHO COO/IIOCTH BCE YCIOBHA Ma30rHIPOAHHAMH
yeckoro nofo0Hs mpoueccoB (GUILTPALMK Ta30KOHACHCATHOM CMECH B
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TI1aCTe, y4ecTh BIMAHME MOPHUCTOH cpebl Ha (hasoBble TIPEBPALICHHS,
YdecTh Tpoliecchl NMOArOTOBKH rasa K TpaHCHopTipoeke. ConocTapnenne
AGHHBIX' OKCTITYaTALMH MECTOPOKIACHHH U naGOpaTOpHLIX 3aKTIOYEHH
TIOKa3a/10, 4T0 OTIHYHUS MOTYT cocTaBuTh 30 — 40 %,

®Da3loBbie paBHOBECHS YI/1eBOIOPOAHBIX CHCTeM. JUIst [IPOrHO3H-
poBaHHA (asoBLIX MpeBpalmeHui YIJICBOZIOPOAOB NMPH SKCIUIYATALIMH Me-
CTOPOXACHHA HCMONL3YIOT NPHOHXKEHHbIE METOABI pacueTa Mo 3aKOHY
JanbToHa-Payns:

. PY=X,Q,
rie P - nasnenue cmech, X; ;- MonspHble KOHLEHTPALHH KOMIIOHEHTOR
B 11apoBoH W kuaKoH (asax, (;— 1aBACHHE HACHIMEHHBIX 11apoB KOMIIO-
HCHTOB CMCCH B YHCTOM BHZe, P ¥, - napuuatbHoe JarieHHe KOMIIOHEHTa
B napoBoit dase, X; Oy - B KuAKOH Pase TOro jke KOMIOHEHT,
HCTAHTOMH BOI'O paBHOBeCHS (KO3(pduumenToM pacnpenerne-

HHS i-TO KOMIIOHEHTA B NIAPOBYIO U HHAKYIO ‘a3l K;) Ha3biBaeTcs OTHO-
LEHHE MOILAPHOM JI0/H i-ro KOMITOHeHTa B napoBok dase ¥; k MOSpHO#M
ZIOTTH ero B Auakoit dase X,

K-V, /X,

Konctanty paBHoBecus onpezensior 9KCTICPHMEHTATHHBIM H pac-
HETHBIM MyTeM. DKCMEPUMEHTALHO OTIPEACTHTE KOHCTAHTbI PABHOBECHS
AOCTATOYHO CIIOKKHO., PBC‘!CTHHH METOX COCTOMT B NPHMCHCHHH ypasHe-
HHMH COCTOSHHA PEabHBIX Ia30B, KAK OTHOMIEHHE JIETY4ECTH KOMIIOHEHTa B
TapOBOH (ase K ero J1eTy4ecTH B KHKOH dase. .

Kak7pii KOMIOHEHT MMeeT 1Ba 3HayeHus A8BICHHA, TIPH KOTOPBIX
KOHCTAHTELI PABHOBCCHS PABHBI CJHHHLIE P JIABTEHHM HACHICHHBIX Na-
POB KOMIOHCHTOB Q  paBHOM oGiuemy JamieHuio cmecH P Q=P us
TOUKE HX CXOXKACHHS (B TOYKE JABIICHHS CXOXACHUS) (puc. 4.4).

Kaxymeecs jaBneHue cXokICHHS BeeX KOMIIOHEHTOB Hedrelt co-
crannser 34,5 - 35 Mlla. [lapnenue CXOXKACHHA 3aBHCHT OT TEMIEPATYPhI
cmeck. Ecnu remneparypa Gyner KPHTHYECKOH, TO M JaB/ICHHE CXOKACHHA
KpHTHYeckoe. [IpH SKCTUTYATALIMH MECTOPOKICHHS COCTAB CMECH HeTpe-
PBIBHO MCHACTCS, NI03TOMY KOHCTAHTHI ()a3sOBOTO PABHOBECHS TAK JKE Me-
HAIOTCA M MX PACCYHTLIBAIOT MO ypaBHeHHAM. Mcnonbiopanue VPaBHCHHIA
A1A ONIpeIeNIeHHs NIapaMeTPOB PEAbHBIX Ta30B, TPEOYET BBEACHHS nonpa-
Bok BBezieHo noustHe wierygects», f— HCTIPaB/ICHHOE JIaB/ICHHUE,

F=zp, rae z- kospduument CIKHMAECMOCTH, p — JaRJICHHE.
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Yucno kutomone#t sxkuaxod L u rasoBod V' das B cmecH paBHa
CAMHHLIC TIPH JIAHHBIX JIABTEHHH H TEMIIEPATYpe, €C/IH COCTAB CMECH H3BeEC-
TeH H CyMMA X KOHIEHTpaLMit paBHa eIHHHULE.

INi=l, L+Vv=1

K — KOHCTaHTa paBHOBECHA
54 3 2 1

”

N \ 1 - MeTaH
2 - 9TaH
3 - nponasx
1 \

4 — GyTan
\ 5 - neHTaHBI
6 ~ reKcaHbl
7 - renraum

L,

0

| -
0l

100 Hasnewue,

Puc. 4.4. KoHCTaHTE! paBHOBECHS
npu 7=93,3 °C nnst vedreli ¢ HH3KOH ycakok
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Bonpock! 217151 CaMOKOHTPOIIS K TeMe 4.
1. Tunsl 3anesxkelt 0 Ga3oBble COCTOAHMUSA B 3aTeKaX.
2. ®a30Boe COCTOSHHE FA30B C H3MCHEHHEM AARIEHHA H TEMIEPATYDHI.
3. OcobenHocTH (a30BOro nepexosa KOMIOHEHTa YTTIEBOIOPOJIA.
4.0a30B0E COCTOAHHE ABYXKOMITOHEHTHBIX CHCTEM.
5.0cobeHHOCTH (a30BOTO COCTOSHHSE MHOTOKOMITOHEHTHBIX CHCTEM.
6.AGcomoTHAS H OTHOCHTE/LHAS BAKHOCTb rasa i e& RTHAHHE Ha (paio-
Bbl€ MPEBpAIICHHS.
7.Da30B0€ COCTOSHHE CHCTEMbI «HEDTH - rasy.
8 I'asorusipaTHble 3a1eXH, UX CBOHCTRA.
9.(a30BbIC PABHOBECHS YIIIEBOZIOPOAHBIX CHCTeM. KOHCTAHTLI paBHOBECHS.

S5 BBITECHEHME HE®TH HT'A3A U3
TNOPUCTBIX CPE]

HC¢TB MM ra3 HaxousuTcs B NYCTOTHOM NPOCTPAHCTBE I'OPHLIX
!IOPOL‘., xc_\‘ggpr_\g nnencTarnger OrpoMHOS CKONITIeHUE KAHANOR NATHUHOND

$iopli b MIOC CHOIUICHHE KaHaoB PAnMuHOr

ceyerms. TTOBEPXHOCTL KRHAIOB OIHOIO KYOHY€CKOTO METpa NOPO MOXKeET

3aHHMATh OTPOMHYIO TUTOMA/b B HECKOLKO COT METPOB. Mexay cTeHkamu
NIOp FOPHOR 10poAbl HedThIO, ra30M WIH BOAOH BO3HMKAeT B3anMozeHcT-
BHE, BC/IMYHHA KOTOPOI'O 3aBHCHT OT CBOHCTB JKHIKOCTH H ra3a M ropHOH
TIOPOALI €€ COACPIKALICH, A TAKKE OT IIOMANH CONPHKOCHOBCHHS.

5.1 NOBEPXHOCTHO-MOJIEKYJIAPHBIE CBO“CI‘BA
CHUCTEMBI
IUIACT-BOJJA-HE®Th-T'A3

TToBepxHOCTHbIC ABICHHUSA H CBOHCTBA IJIACTOBBIX CHCTEM OKa3bl-
BAIOT BJIMAHHC HAa (POPMHPOBAHHE HEQTAHBIX M Ta30BBIX MECTOPOXNACHHH,
OHH TaK )K€ OKa3bIBAIOT RIMIHHE HA NPOLECC M3BIICHCHHS YITIEBOLOPOAOB
H3 IU18CTa, HedTeoTaauy niacTos. JUnd XapaKTepHCTHKA MOBEPXHOCTHO —
MOMEKY/IAPHBIX CBOHCTB CHCTEMBI HCMONb3YIOT NA&PAMETPhl: MOBEPXHOCT-
HOC HATSOKEHHE, CMAYMBAHHE, KPACBOH YIONl CMAuMBAHHUS. y

TloBepxnocTHOe HaTsuxenne. [10 MOBEPXHOCTHOMY HATSKEHHIO
AUIKOCTH B IIACTE-KOJUIEKTOPE MOXHO Je/aTh 3aK/IOYeHHe O CBOMCTBAX
conpukacalomuxes (as, 3aKOHOMEPHOCTAX HX B3aMMOZAEHCTBHA, Mpollec-
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cax a7copOLMH, KOJTMYECTBEHHOM H KAYECTBEHHOM COCTABE MOJIAPHLIX
KOMINOHEHTOB B XHAKOCTH, HHTCHCHBHOCTH KAMWUIAPHBIX cuil. TToBepxHo-
CTHOE HATSKEHHE HKHIKOCTH 3aBHCHT OT €& TeMIepaTyphl M JaBlCHHS, &
TaK JKe Cpe/ibl OKpYXKAIOWEH JaHHYIO KHAKOCTD (a3, Apyras XUAKOCTS).
Li=0,(1-7T),
TI€ Oy H Oy — IOBEPXHOCTHOE HATSXKEHHE cHcTeMbl npH Temnepatype T u
0°c,
¥ — TeMnepatypHbilft K03)HIHEHT NOBEPXHOCTHONO HATAKEHHUS.
[ToBepXHOCTHOE HATSKCHHE XXKHAKOCTH Ha IPaHMIIE C rajoM ¢
VBEJTHYCHHEM TEMMEPATYPhl H JABJICHHS YMEHbIIAETCS, YTO CBA3aHO C OC-
nabieHHeM MEXKMOEKY/IAPHBIX CHJI, YMEHbIIeHHeM cBOGOIHON MoBepXHO-
CTHOM SHEpTHH, PACTBOPEHHEM rasa B skuaKocTd (puc. 5.1). Jlna HedTu ot
XApAKTEPHCTHKHM TAK )K€ CIIPaBeJJIHBBI, OIHAKO OHH 3aBHCAT OT COCTaBa
nedyTH, KOTHYECTBA PACTBOPEHHOTO B Hell rasa M ero coctaBa H MOryT ObITh
Gosniee HHTEHCHBHEI, YeM U1 BOJLI, B CBA3M ¢ Gonbiuell pacTBOPHMOCTLIO

ra3a B HedH.

Pre. V1.4, Qopua xamwny, ofycaoBaemBam
P HO PAa3AmY-
ENX IPAEMHAX COOPEKacawmuxcs ¢aa,

TIoBEpXHOCTHOE HATSXCHHE HE(DTH Ha rpaHuile ¢ BojoH crabo
MIMCUT OT JABTEHHS M TEMIIEPATYphbI, HO MOXET YMEHBIIATLCS C POCTOM
ANWICHAS U TEMIICPATYpPhbi, BOJICACTBHE PACTBOPCHHA B BOAC KOMIIOHEHTOB
nedun [ ToBepXHOCTHOE HATSKeHHE HE(TH Ha rPaHMLIE C ra30M yMEHbNa-
VIOH ¢ POCTOM JABJICHHA H TEMIEPaTypbl HHTCHCHBHES, Y€M JIs BOJBI, B
v ¢ GonbIIei paCTBOPHMOCTBIO rasa B HepTH.

CvavHBaHHe H KpaeBoil yroJi, BeqHuuHy NOBEpXHOCTHOrO Ha-
|WACIHY KHIKOCTH OLICHMBAIOT 11O BEMYHHE yria @ KacaTenbHOM, npo-
weeninol K Kamie XHAKOCTH, Y e OCHOBAHWA, HAHECEHHOM Ha mopoay
t{pwe 5 1) Yem Bhillle cMauMBaOMmas CocoGHOCTL JKHIAKOCTH, TEM MEHbLIE
Vo )
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Yro: 8 cayKuT Mepolt cCMauHBAHHS KUAKOCTAMH TBEPOTO Tea.
Yroin He 3aBHCHT OT BE/TMYMHBI KAIUTH H ONPEIENAeTC MOMEKYIAPHBIMH
CBOHCTBAMH MOBEPXHOCTH TBEP/IOTO Te/a M CONPHKACAIOEHCS KHIKOCTH.
BbIcoKOMONAPHBIE KHAKOCTH C BHICOKHM TOBEPXHOCTHBIM HATSKEHHEM
XYK€ CMaYHBAIOT TBEPAYIO [OBEpXHOCTh. Hanpumep, pryTs cMmaumBaeT
TObKO HEKOTOpbIE METAILThI; BOJA, KPOME META/LIOB, CMAYHBAET MHOTHE
MuHepasl. KBapl, H3BeCTHAK U ApyrHe Hedrecoiepikalnme MOPOIL! THA-
poduabHer (cMaunBaeMbl BooH). OZHAKO NPHCYTCTBHE B nopojax HedpTH
AenacT MopoAbl HAPOPOGHBIMH (HE CMAYMBACMBIMH HIH M/IOXO CMaYH-
BAEMLIMHU BOJOH).

Bozty B He(TenpoMBIC/IOBOH TEXHOIOMMH NPUMEHSIOT LI BbITEC-
HeHHS HeTH. TT03TOMY OHa JO/DKHA MMETh BhICOKHE He(TEOTMbIBAIOLIHE

CBOHCTBA M XOPOIMIO CMaYHBATh MOPOAY. BelMuMHA YT CMAYHBAHKA 34BH- |

CHT OT MEXAHHYECKOrO CTPOEHHS MOBEPXHOCTH, AICOPOLMOHHBIX CBOKCTB
TIOpO/IbI, COCTABA H CBOACTB KHAKOCTH, 3arpA3HEHHA, WIEKTPHYECKOTO 38~
pana. C yBe/MYeHHeM JIaB/ICHHS H TEMIIEPATYPhI YTON CMAYHBAHUS H3Me-
usetca. IIpH 5TOM M3MEHEHMS JAB/ICHUS W TeMmepaTypsl GyayT mo-
PasHOMY BO3/EHCTBOBATE HA CMAYHBAEMOCTh I1OPOJIBI.
Ilpu nonmHoM cMauMBAHMY NPH OTPHIBE XHIKOCTH OT CMavUHBAe-

MOTO TeJla, IPOHCXOJHT PA3PhiB KHAKOCTH, & HE €€ OTPHIB OT [IOBEPXHOCTH.
Tlpu no/HOM HECMAYHBAEMOCTH JKHAKOCTBIO TIOBEPXHOCTH Te/ia, Ha OTPhIB
KHIIKOCTH He 3atpaumsaetcs paGota. CienoBatelnbHo, M0 BeTMYMHE pato-
TLL, HeCOXOAMMON IR OTPLIBE KHMAKOCTH OT MOBEPXHOCTH TEila, MOKHO
CYAUTb O CMAYHBACMOCTH WM HATHKEHHWH cMaunBanus. Takas paGora Ho-
CHT HasBaHHe paGoTel aaresuu. [IpH cMauMBAHMM TBEPAOro Tela HKUIKO-
CTHIO BBLICIIAETCA TEILIO, TEIUIOTa CMAYMBAHKS.

AJITE3HIO K TENJIOTY CMBYUBAHHS OTIPEAEAIOT IKCTIEPHMEHTATBHO,

Tpu HeycTAaHOBMBITHXCA MPOLCCCAX HAa MOBEPXHOCTH pasiena

¢a3 yron cvMaunBaHKA GYIET 38BHCETb O1 HANDAB/ICHHS ABHXEHHS U CKO-
POCTH B KANH/UIAPHBIX KaHanax (puc. 5.2).

Tlpu nepeBueHIM O TBEPIOH TOBEPXHOCTH TPEX(A3HOM rpaHH-
Ll pasfiena a3 CMaUMBAEMOCTh XADAKTEPH3YIOT KHHETHYECKHM THCTEpe-
3UCOM CMAYMBAHHA (W3MEHEHHEM YINa CMauWBaHWs). IIpM BHITCCHEHHH
HedTH BOIOH Yro 6, HA3IBAIOT HACTYTIAIOLIMM, BHITECHEHHH BOIbI Hed-
ThiO - 0, oTeTynaiomuM. C yBE/IHYEHHEM CKOPOCTH BLITECHEHHS HE(TH
BOJIOH HACTYTIAIOUHH YTON CMAYMBAHKSA BO3PACTAET H MOXKET CTATh 3HAYH-
TensHo Gonbme 90° .

68

I
1
I

111
!

Pre. VL5, Cxesa mamememms Y108 oMa-
WHBANMA NDH MMEHCHEN HANPABNGHMA IBH-
IKOEMR B P

Tucrepesuc OGYCNOBIEH MPOYHOCTBIO  CHETUICHHA  MOJEKYJ]
conpHKacalomuxes ¢as.

TIpu BbITECHEHHH M3 MOp He(TH, BOJE NPHXOAUTCS YIAIATH aj-
cOpOUPOBAHHbBIC TBEPAOH MOBEPXHOCTHIO MOPO/Ibl MONAPHBIE KOMIOHEHTHI
e TH, Ha YTO HeOOXOAMMA JIONONHHTEIbHAS SHEPrus. D10 U obycaBau-
HACT PA3HOCTH HACTYMAIOINErO H OTCTYTIAIOIIETO VIVIOB.

CpoiicTBa NOBEPXHOCTHBIX C/10eB KHAKOCTH. CIOH KHAKOCTH
\ 1IOREDXHOCTH paszaena das OLIMYalICs 110 CBOHM CBOMCTBAM OT OCHOB-
Mol Macehi KHAKOSTH. DTO 06VCNOBICHO MONAPH3ALMEH MOICKY AKH/IKO-
¢ ¢ 06pa3oBaHHEM OPHEHTHPOBAHHBIX MOJIEKYI. DTH CJIOM OTIHYAIOTCS
CIPYKTYPOH, TJIOTHOCTHIO, TOBHINIEHHON BA3KOCTBIO, YIPYIOCTHIO Ha
cmr. OHA MOTYT 06pa3oBbIBATH releo0pasHbie CTpYKTyphl. B coctas no-
NCPAHOCTHBIX C/I0CB HE(PTH BXOAT HAQTEHOBBIC KHCIOTHI, HHIKOMOIEKY-~
IMPIBIE CMOITBI, KOTUTOWAHBIC YaCTHIIbI, MHKPOKPHCTA/UTLI Napa(uHOB, yac-
111 MHHEPAJILHBIX H YTJIEPOAHBIX CYCIECH3HH.

Ocofble CTPYKTYPHO-MEXaHHUECKHE CBOHCTBA MOBEPXHOCTHBIX
CIOCK CHCTeMbl YYHTBIBRIOTCA TIPH M/IAHHPOBAHHWM TCXHOIOIHH BHITECHE-
1 ey BOJOM HITH CEUMATbHBIMUM OTMBIBAIOIIIMMH COCTABAMM.

5.2 BBITECHEHHE HE®TH BOJOH H T'A30M
M3 MOPHCTBIX CPEX

Ciutbl, JeHCTBYIOIIHE B 32J1€7KH. Hpnmk.netbm, BOJIbI M rasa K
vinnaiiiiaM oOycraB/IMBACTCA: HATIOPOM KPAaeBbIX BOJI, JARTICHHEM rasa B
1nwonoll manke, SHepruel pacTBOpeHHOro B He(TH M BOAE rasa, YNpyro-
+1Lio CKATBIX TTOPOJL M KMAKOCTEH, rpaBHTALHOHHOM SHeprueii. B saBucu-
Mo o1 nipeoGiafalommeR CHITLL peXXHM paboThl 3a/IEKH Ha3bIBAIOT. BOJIO-
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HanopHbI#, ra3’0HaNopHeIi (IIANKH WM PACTBOPEHHOrO rasa), ynpyrui,
YIIPYro-BOJIOHANOPHBIH, FPABHTALIHOHHbIH, CMEIIAHHBIHA.

3anachl M1acTOBOM SHEPrHM PACXOJYIOTCS Ha NMPEOJOICHUE CHI
BA3KOTO TPEHHA MPH NEPEMEIEHHH XKHAKOCTEH U ra30B CKBO3b MOPHCTYIO
cpely, Ha NPEONOIeHHe KAMUUIAPHBIX H AAre3HOHHBIX CH/I. I'MapaBmnye-
CKOE COTPOTHR/ICHHE ABHKCHHIO JKHIKOCTH WM ra3a NpOMOPLHOHATLHO
CKOPOCTH MOTOKA M BS3KOCTH XHAKOCTH. B o6nacTi BoJOHE(DTIHOIO KOH-
TaKTa 0Opa3syercs cMech BOJbI H HE(TH, a He 4eTKas MOBEPXHOCTL pa3fea.
B KanuApHEIX KaHANaX KHAKOCTh pa3OMBAaCTCA HA LIAPHKH W CTOJIOHKH U
3aKynopusaeT nopsi muacta. Kanis HedTH CTpeMHTCA MPHHATH IIApoos-
pasnyio gopMy. Taxo#t MeXaHH3M NMOBECHHS HECMEIIHBAIOIIMXCA KHIKO-
CTe COo3/1aeT JOMOTHUTE/IbHOE CONPOTHRIICHHE ABHXXEHHIO a3,

ToBepxHOCTHBIE SBNEHHS NPH PHALTPAaHH KuAKocTel. Ha
38KOHOMEPHOCTh (UILTPALWM JKMAKOCTEH M ra3oB B MOPHCTOH cpene
BIHSIOT HE TOJIbKO IPaHMIlbl pasjienia HedyTb-ra3-Boja, HO H TOBEPXHOCT-
Hble smicHus. Ha rpanuue HedTh-nopona Bo3HHKAET AXCOPOLHOHHBIN
cnoit. Hed1b 3a 1utenbHbI# NEpHOA NOABEPracTCs CTPYKTYPHOH U XUMH-
4ecKol mepecTpoiike. B 30He KoHTakTa hODMMDYETCA TBepIas ILUICHKA M3

KkapGeHo-kapGOHAHBIX NPOAYKTOB NpeBpatickns HepTH. CropocTh QHIBT-

pauuy ¢ TCYCHUEM BPEMCHH MOHHXKALTCA B CBA3H C q)ldKCaHMCﬁ Ha 1oBepx-

HOCTH TOPOAbI KOMIOHEHTOB HE()TH B pe3yibTare JeHCTBHA acOpOLMOH-

HBIX CHJI, MOBBINIEHHEM COEPXKAHHSA B HepTH MOBEPXHOCTHO-8KTHBHBIX
semects. [Tonmxenue GuibTPALMK MOKET HAPAcTaTh AC MO/HOH 3aKynop-
KM [OPOBBIX KAHAJIOB. DTOT HEraTHBHBIN Mpolece MOXET OblTh YCTpaHeH
NOBbILIEHHeM TeMrepaTypsl HedTH 10 60 — 65 °C u yBenHueHHeM nepena-
ng AapieHHs. [IPOHCXOJHT CPbIB BOHHKIIMX 8JCOPOIHCHHO-CANbLBATHBIX
CJIOEB.

CHuKeHHE (PUIbTPALMH MOXET HaOMOAATHCS HE TOJIBKO HE(TH,
HO M BOZbI. DTO CBA3aHO C OTKIOHEHHEM 3aKoHa Jlapcu MpH ONHMCaHUU pe-
IBLHBIX JKHIKOCTEH ¢ AHOMATbHBIMH OTKJIOHEHHAMH. B Bozge mMoryt obpa-
30BBIBATECA KBA3HKPHCTA/UTHYECKHE PEINETKH KOJUTOMAHBIX YacCTHI| HIM
MOJIEKY/IAPHBIX IIPOCTPAHCTBEHHBIX CTPYKTYP. Boaa sBiseTca aHoMabHOM
TIO/ISPHOMR JKHIKOCTBIO B CBA3H C €& MOIEKY/IAPHBIM CTPOCHHEM.

JNeKTPOKHHeTHYecKHe sBjeHHs. Ha ¢uibTpauuio Ttak e
BIHAIOT IEKTPOKMHETHUECKHE SRICHHA, OOYCIOBIEHHbIE OCOOEHHOCTHI)
JIBH)KCHHA MOHOB B XHAKoCTSX. Ha rpanuue pasjiena BO3HHKaeT ABOHHOM
anexTpudeckuit cnodt. JKHAKOCTL CKOMB3UT HE MO TOBEPXHOCTH TBEPAOIO
Tesa, 8 HA PACCTOSHHH OOYC/IOBJICHHOM JBOWHBIM JNIEKTPHYECKHM CIIOEM.
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[IpH Teuenun HOHHOM KHMIKOCTH BOSHHKAET aMeKTpHueckue none. Ecn k
1IOPHCTOH CpeJie © HENOABHKHOM XHIKOCTBIO MPHIOKHTH SIEKTPHYECKOe
T071€, TO HOHBI MPHAYT B ABHIKCHHE H YRIEKYT 3a COBOIO BCIO HHAKOCTH
(amekTpoocMoc, snekTpodopes).

Apoccenbusii ddpdext. IIpu NpoXokIeHUH uepes MOPUCTbie
CPe/lbl BC/ICACTBHE A1MabaTHYECKOTO paclUMpeHHs ra3oB HabaiopaloTcs
IepMuuecKie IOPeKTHI, BLLIETEHHE H NOMIOmeHHe Tena. Pacimupenne
1IO/IBHXKHBIX CPeJi TOHHIKAET UX TEMIICPATYPY, & CKATHE — ITOBBIINAET,

S¢dexT pacmmpeHHs ra30Boro NOTOKA NPH €ro ABHKEHHH N0C/Te
CYKCHUS B KAHANAX HA3blBAacTCA ApoccenupoBanneM. B nopuctolt cpeae
MOT MPOLECC HE3HAYHTELHO BIMACT HA TEMIIEPATYpy Cpeabl, TAK Kak
CIHOKCHHE TEMMIEPATYPhI 38 CYET APOCCETLHOrO adekta KoMneHcupyercs
¢l YBENHYCHHEM 3a CYET PabOThI CHII TPEHUS. 3210 B CKBKHHE H3MEHEHHS
1eMiepatypbl GYAYT 3HaunTeNbHBI (ApoccenbHbli addext). [TocTynenne
1134 COMPOBOMKAACTCS OXJIANKIACHHEM NPHEMHON 30HBI CKBaXHMHbBI. Mosket
HOSIHKHYTE Tipoliece 06pa3oBaHMs rasoruapatoB. JlpoccenbHbiit sbdext
NOSIHKAET HE TOMLKO NMPH SKCIIyaTALlHH TA30BBIX CKBAKHH, HO M MIPH 3KC-
IIYATALHA HeTAHBIX CKBAXKHH, TAK KAK B He(TH CONEPXKHTCA DACTBODCH-
1l ras. Ha 3a6oe B CBA3M CO CHUKEHHEM JaBNeHHA GYACT NMPOHCXOAMTE
MLICICHKE W3 HeTH rasa. OcTaTouHas BOa U 0GBOJHEHHE J10GHIBAEMOIE
e GYAYT CrocoGeTBOBATE B VCIOBHAX HU3KHMX Temniepatyp oGpasoBa-
IO TA30THIPpaToB,

Ha 3a60e npy mocTyivicHHH BoAbl WM HeTH HaBmoaaetcs pa-
Wi pen paGOTAIOIIEN0 HHTEPBAIA CKBAKHHBL. 3a CYET TPEHHS BhIACTIETCH
(mvinine rena, YeM NorvolmaeTes 3a cueT paciuperus. Tensosas sHeprus
MLUCHHCTCS U TipH paboTe aMeKTpo-LeHTpobexubIx Hacocor (DITH). Tax
o kM paGoTst cksaxuH [TpHnsTekoro nporuGa 3a cuet paGoTl Haco-
cn DI remniepaTypa KHIKOCTH nosbiaetest Ha 10-13 °C. D10 npuBoauT
W CUHIY TOYKH OTJIOKCHHS acalbTO-CMONKMCTBIX M NapadHHOBBIX OT/IO-
st (ACTIO) BBepx Mo THOTY Ha HECKOMBLKO COT METPOB M He Habmioa-
v1on omokenuit (ACTIO) B npusaGoitHoii 3oe.

BoiTecHennme u3 niacra megrr. Hedts u BuitecHsioumi arcHt
AMIAVICH OJIHOBPEMEHHO B MOPHCTOH cpesie. HO NMOMHOrO BEITECHEHMS
nein iic IPOHCXOANT. BBITECHSIOMAS KHAKOCTh MM 83 HMEIOT MeHb-
I KoeTh | Her3OekHO GYAyT co BpeMeHeM onepexats HedTs. -

xR 1IPOHHIIAEMOCTE MOPOALI HEMPEPLIBHO YBETHUWBACTCS IS RO-
AR CIK ¢ YBETHYCHHEM €€ BOJIOHACKIMEHHOCTH. Hedms Gyaer ue nui-
1IN QL YRIICKATBCS CTPYeH BOZBI.

71



S max 6000HACKIYEHHOCM b

4
‘-—
Se YCA0BHbIEL KOKMYP
BbIMECHEHUR
Sn
1
11 |11l -

—

Puc.5.3. FisMeHenue BOIORACHINIEHHOCTH 110 JTHHE IUIACTA TIPH
BLITecHeHUH HedTH BOJoN: /- 30Ha 600oHedmanoi camecu, 11-
nepexooHas 30Ha esimbieanus Hegmu, 111- 30na yucmoti egpmu

Io a/mue niacta obpasyercst HECKOILKO 30H ¢ PasTHYHON BOJO-
H&CHILIEHHOCTHIO (pHe. 5.3). DTOT npolece ARMAETCE CYMMOR NPOSRICHUS
KANMUIAPHBIX ¥ THAPOAHHAMHYECKHX CHIT.

BopoHackeHHOCT, N0 JUTHHE MUIACTA YMEHBINAETCS OT MaKCH-
‘M&TTBHOTO 3HAYEHMS, MPH HAYaTbHON CTAZHM HATHETAHUS BOJIBI, /IO MHHH-
MaIbHOIO 3HAYCHHUS BOJOHACHILICHHOCTH NOrpeGeHHOM BO/bl B 30HE Hed-
TAHOH 3a7esu. B nnacte MOXKHO BbIJICHTh TPH 30HbI BOAOHACKILICHHOCTH.
B'niepBoli 30He BOJIOHACHINEHHOCTh MJIABHO YMEHLIIAETCS /0 YCJIOBHOMO
KOHTYpa BBITECHEHHSA. 371€Ch HE(Th MOCTENEHHO BbIMbIBaeTCs. Bropas 30Ha
XapaKTePU3YeTCs PE3KHM YMCHbIIEHHEM BOAOHACKILIEHHOCTH A0 3HAYCHHH
BOJIOHACHIIIICHHOCTH OCTATOYHOM BOJIbI, TpeThst 30HA — 3TO 30HA JABHXKCHUSA
qucTOM HeTH.

AHaNOrHYHas 3aBHCHMOCTh OGpa3yeTcs NP BBITECHEHHH HeDTH
rasoM ¢ yYYeTOM pasu4Hs BA3KOCTH BOAbI M ra3a. BeiTecHeHue HedTH M3
I1CTa ra3’0M, BbIACISIOUIMMCS H3 PaCTBOPA, MOXKET NPOHCXOAMTD TIPH ra-
3OHACHIIICHHOCTH HeTH He Gonee 15 % ot ee o6bema. IIpu rasoHachimeH-
HocTH HeH Gonee 35 % ABHraTheA B niacte Gy/eT TONBKO OIMH ras.
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Ilpn BhITecHEHWHM He(TH BBIAC/IMIOMMMCS Ta30M MpPOSBIAIOTCA
cBoH ocoGenHocTH. CBoGOAHbIN ra3 BbUAEASETCS CHAYala Y TBEpHAOH Mmo-
BepXHOCTH. OObeM rasa pacTeT B BHAC Y3KHX JUTHHHBIX LEOYEK B MOpHC-
10# cpesie. B MaonpoHHIaeMOl 4acTH Cpezibl OAB/ISIOTCS ra30Bbie AYei-
KM, 38T€M OHH BBIPACTAIOT B JUIHHHYIO CTPYKTYPY, AOCTHIaloOIMyKO MecT
nLicoKoH mporuiaemocTH. Ilpouecc BbiTecHeHHs HedTH M3 miacTa mpo-
JloiKaeTes A0 06pa3oBaHMS CIUVIOMHBIX Ia30HACHIMICHHBLIX Y4acTkoB. C
TOr0 BpeMeHH 3(CKTHBHOCTL BHITECHEHHS HedTH najaeT, Manas BA3-
KOCTh 34 J103BO/ISET EMY NEPEMEINaThes K CKBaKHHE ObicTpee, YeM Hed-
H.

B 3anexax ¢ OTHOLICHAEM BA3KOCTH HeTH U BOAL MeHee 3-4, Ge3-
NI TIEpHOJ, SKCIUTYaTalHK HedTH npopomkuTensHbii. I[Ipu cootHo-
MmeHuK Bsi3KocTel HedyTH M BoAbl Goslee YeThIpeX MPOMCXOAUT ObICTphIf
poct o6BoJHEHHS. B CBA3K ¢ 3THM BBIAE/SIOT TPH NEPHOAA IKCILTYATALHH
wickH: oHTaHHas J06bIya, Ge3BOAHbIN MepHoa U BoAHBIA nepuon. Ot6op
nedii 10 0OBOJHEHHS MOXKET COCTaRATh 5-10% OT cymMMapHO 106bITOM
nedhiv 3a Bech NEPHOJ 3KCTUTYaTAIMH 3anexH. Tak Ais ITpunstekoro npo-
1100 OOBOZIHEHHOCTH NMPOAYKLIMK cocTasseT 70-80-90%.

5.3 HE®TE- H T'A300TJAAYA ILIACT OB

Hedreoraaua. Kospduunent HedpreoTaaun 1acta ~ pasHocts
MeMlY  HayadbHOH M KOHEYHOH, OCTATOYMHOH HEe(TEHACHINEHHOCTBIO.
OO0 3a 6e3BOAHBIA W BOJHBIHA NEPHOBI.

B nonorux cTpykTypax ¢ GonbmUMHU NIOMAAIMH KOHTAKTOB BO-
i e 1obeia 1 HedTeoTiaua B BOAHLIH nepHoz Goliee 3HaUHTEbHA
WOHIICILHA,

13bITeCHEHHE HE(TH KHUIKOCTHIO, XOPOIIO e¢ PacTBOPSAIOLIEH, Xa-
| 1eprIYeTCS BRICOKHM KoadduunentoM Hedreotaaun, Gmmskum Kk 95~
10"a Burechenne HedTH BOJOH MOXET JAOCTHIHYTH HepreoTaaun 60—
M. 1wsom M3 rasoBoit manku — 60-70%, rasom u3 pacteopa — 15-30%.

Koyp¢uunenT HedTe0TAAYH 3aBHCHT OT HEOAHOPOJAHOCTH CTpOe-

e nine i, (PU3HKO-XHMHYECKHX CBOHCTB HEQTH, TUTONOMHU MOPOA, CKO-
ow 0t mnicenicnus. OcTaTouHas HeTh CBA3aHA C YCIOBHAMM: KanW/Lisp-
W coacprmiua HedTH, HeTH B IICHOYHOM COCTOSHHH Ha MOBEPXHOCTH
mqmnll ||m bl HAIHYHEM MATONPOHHLIACMBIX YHaCTKOB M JIHHY o1jieicn-
WHN o1 mela HEMPOHHMIACMBIMH  NIepeMblukaMu. Makponcosmoponoe
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CTPOCHHE MJIACTOB OJHA U3 HaHGOJeE CYIECTBEHHLIX MPHYHH HEMOIHOH
HeTeOT/IauH MUIACTA, TaK KaK COIAIOTCS 30HBI HE IIPOMBIBAEMbIE BOIOK H
c1aBo ipeHHpyeMbIe razoM. A
" Ha HedTeoTAay GONbINOE BIMSHHE OKA3HIBAIOT KallWUISpHbIe
cHiIbl. OAHAKO H3MeHeHHe HX NTOAGOPOM napamMeTpoB BhiTecHslomeN K-
KOCTH He BCerla MPHBOAHT K OAHO3HAYHOMY pesyibrary. Hedreornaua
Bo3pacTaeT B ruapodoGHOM (He cMaYHBAaeMOM) Niacie ¢ GOMbIIMMH Ka-
NHTAPHBIMH CHNIAMH C YBC/HYCHHEM CKOPOCTH NpOJBHIKEHUS BOJOHE()-
THHOrO KOHTAKTA, IIpH cnaGbiX KANWUIAPHBIX CHAX, HH3KHX 3HAYCHHAX
TIOBEPXHOCTHOTO HATAKCHHA M GOJIBLIOH MPOHUIIAEMOCTH MOPO CKOPOCTH
BbITECHCHHA HOTH BOO He RIHACT Ha BETMYHHY HedTeoTaAYH. ITpu BbI-
TECHEHHU HePTH coGeTBeHHON MIacTOBOM BOXOH © HeHTpaqbHOH cMauu-
BAEMOCTLIO HE(PTEOT/aa Mallo 33BHCHT OT CKOPOCTH HE(TEBLITECHEHHS.
Hedgreotnaua yBemuuuBaetcs npu HCMonb30BaHHK METOYHBIX H TIPECHBIX
BOJL B CPe/ie ¢ MANIOTIONAPHBIMH HEPTAMH.
TIpH HCNIO/IL30BAHMH LTS BBITECHEHHS HE()TH BHIAC/AIOLIMMCS H3
CMCCH TIa30M, He()TeOT/Aaua NIACTOB PACTET, JOCTHrAET MAKCHMYMA M Ha-
HMHAET CHHJXATECA B CBA3M C PACXOZIOM SHEPIHH Ia3a W NOBbIIICHHEM BA3-
KOCTH HE(TH 110 Mepe BhULE/IEHHS ra3a. UeM BBIIE BI3KOCTH HeTH, TeMm

Menbiie HepTeotnaua. CaenyeT yuuThIBATL M abdekT yeanku HedTH ¢

YBEIHYCHHEM PacTBOPHMOCTH a3, 4YTO 3aHHMXKAeT HeTeoTaawy ILIacTa.
Pagjinune B BhiTecHeHHH HedTH BONIO M ra3oM 3akmowaetes B Gombuieit
BASKOCTH BOIBI H JIVYIIHMH MOIOIIMMH cBOMcTRaMH. 'a3 He cmauuBaer
TIOPOZLY M TIO3TOMY ILIIOXO BHITECHSAET HEDTh C KAHIIAPHEIX KAHATOB.
" OrtMeaiotes cneayiomme opmit CYIIECTBOBAHMS OCTATOYHOM
HETH: KAIWUIAPHO yiepkuBaeMas He(Th, MICHOYHAS He(Th Ha noBepx-
HOCTH TBEPIIOH (azbl, He(Th MATONPOHULACMBIX YIACTKOB IIOXO IIPOMBi-
THIX BOJOH. HE(Th B IMH3AX C HEMPOHHLAEMBIMH TEPEMBIMKAMH, HedTh,
38/1epKMBACMAN HENIPOHHIACMBIMH H/IH ILIOXO [IPOHMLIAEMBIMH SKPAHAMH.
T'azooraa%a maacTOB-KO/LTeKTOPOB. KOS dHIMEHT ra300T aTH
TUIACTOB- KOJUIEKTOPOB 3HAYMTEIILHO BhIME, YeM HedTeoTaaun. a3l ciabo
B3aHMOJICHCTBYIOT ¢ MOBEPXHOCTHIO TOPHCTOM Cpenbl, HMEIoT HeGombimyio
BaskocTh (B 100 u Gonee pas MeHbLue HedTH), 06axaIOT Sonpmoli ynpyro-
CTbIO W COOTBETCTBEHHO SHEprucH Heobxoaumolt s usibTpamuu. Taso-
OTiaua rasoebIX sanexed aocturaer 50-97%. [asooraada cyimecTBeHHO
38BHCHT OT OCTATOYHOIO JIAB/ICHHS B IU1ACTe B KOHEYHOH CTAIHM SKCILTya-
Tauuy. Benuunna $pakTHUecKol razo0TaauM Tak e 3aBHCHT OT ILTACTOBOTO
AaBiicHHA 3a71ekH. TIpH BLICOKOM ILTIACTOBOM JIaBNEHHMH T4300Taua Bhille,
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HeosHoponHoCTs nnacTa, HHM3KAS NPOHMLAEMOCTh, Pa3sphiBbl M IKPAHBI
CHHIKAIOT rasootavy 0 70-80%. 3aBosiHeHHe ra30BbiX H ra30KOH/ICHCAT-
HBIX 3anexeil 3QQPEKTHBHOE CPEACTBO NOAAEPKAHHS BBLICOKHX JeOHTOB
CKB&XXHH H Ta300TA84H.

5.4 TIOBBIIIEHUE HE®TEOTJIAYH

H3pnekaembie 3anachl HeTH M rasa MOKHO YBE/IHYHTH PALHO-
HATLHOM pacCTAHOBKOM CKBEXKMH Ha 3Q€XKH, C YYETOM IeOIOrHHEecKOro
CIPOCHHHA, PeryTHPOBAHHEM IpOIlecca 3aBOJHCHMA, BO3JCHCTBHEM HA 3a-
Goit cxBaxuH. C Henbio yBeIHYeHHs AeOuTa ckBaxuH, obecneunsaior Ga-
TOUPHATHBIC YCTIOBHA BO3JCHCTBHCM Ha IUIACT. Yy4IICHHeM HedTeBkITec-
HAIOMHX CBOKCTB 38KAYHBAEMOH BOJIBI. TMOJOIPEBOM ILIACTA MAPOM HITH
1opsYei BOJO#, HATHETAHHEM B ILIACT CHKMIKCHHBIX I'A30B, IEPEBOJAOM Yac-
114 VIVICBOZIOPOZIOB B Ta3oBYIO (asy. BHITECHEHHEM He(DTH CIIEHHAThHBIMH
1ICHAMM,, BBEJICHHEM YIVIEKHCIIOTH B ntacT(pue. 54, 5.5).
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TlpuMenseTcss SNEKTPHYECKOE, MArHHUTHOE, Y/ILTPa3BYKOBOE H
BHOpalHOHHOE BO3CHCTBAE Ha IUIacT, BHYTPHILIACTOBOE ropexne. Harne-
TaHHE B MJIACT IUIACTOBBIX BOJ YBeIHYMBaeT HedreoTaauy Gonbime, YeMm
HarHETAHHE TTOBEPXHOCTHBIX.

YriiekueabIi ra3 yiydimaer GU3MKO-XHMHYECKHE W QUIIbTpally-
OHHble CBOHCTBA M CMOCOOCTBYET YBEIHUEHHIO HeyTeoTauM IL1aCTOBOM
cHCTeMbl. BA3KkocTh HE(TH ¢ PacTBOPEHHBIM B Hell YITIEKHCIBIM Ta3oM
yMeHbIaeTcs. ITOMY CnocoGCTBYET MOBBIIICHUE TEMIIEPATVPHL H Janie-
HHA

TIpH BBITECHEHHH )€ 3HAUMTENBHO Gonee BA3KMX HedTel BOIOH,
3aKa4YMBaeMOH B IUIACT NPH TEMIIEPATYpE, CYIIECTBEHHO He MpeBblaloeH
IUIACTOBYIO TeMIepaTypy, HedTeoTaYa JO MOMEHTA OOBOAHEHUS HedTS-
HBIX CKB&XXHH MojTyyaeTcs HM3ko#. B mocneayiomem npuxoautes 106mi-
BaTh BMeCTE ¢ HEPTHIO CTHIIKOM GOJIbINOE KOMTHYECTBO BOABI, YTO BeET K
YBEJMUCHHIO 3aTPaT Ha pa3paboTKy MECTOPOKACHHS H HE MPHBOAMT K MO-
JY4EHHIO HEOOXOAMMOM HedTeoTia4uH. 3aBOAHCHHE ILIACTOB, COACPIKALIAX
HeTH nopsimenHol Ba3kocTH (cebime 20—S0 cII3), oxassiBaeTes Hedd-
(EKTMBHBIM €LUE H H3-33 TOTO, YTO BOAA ObICTPO MPOCKAIL3BIBAET 110 HAH-
Goslee MpoHUIIAEMEIM CJI0SM HITH TPELIMHAM, YTO TAKXKe NIPHBOJMT K Heob-
XOAMMOCTH TpPOKauyKH 1o niacty GoablMX 00BeMOB BOJIbl. MHOTOKPAaTHO
NPEBBLINAIOMNX 00beM H3B/IeKaeMoit Hed1H.

Briteciienye nedru ropsyeit roioli. Ozmum ua waubonee sddexun-
HbIX cn1ocoGoB pa3paGoTiy 3anesxei HedTeH NOBbIMEHHON BABKOCTH SB/S-
€TCs BBLITECHCHHE MX M3 IUIACTOB Harperoi («ropsuei») BOJOH. a TaKKe
napoM. BeiTecHeHue He)TH M3 IIACTOB ropsuei BOAOH 011HYaEeTCS OT BbI-
TECHEHHS. He()TH XOJIOJHOH BOZOH B NEPBYIO OYEPEab TEM, 4TO I[IPH 3a-
KayKe B (IACT IOpsiYed BOABI WM Mapa B HAarpeTod obnactd miacta
YMEHBINAETCSA OTHOLIEHHE BA3KOCTH He()TH K BA3KOCTH BOZKI, 4TO CHOCO6-
CTBYET YJIYYIICHHIO YCIOBHH W3BNeYcHHS HedTH M3 muacta. [Ipu stom c
POCTOM TEMIEPATYPhl YMEHBINAETCA BA3KOCTh HE TOILKO HE(TH, HO H BO-
Abl, ONHEKO BA3KOCTL HETH YMEHBIIACTCA 3HAUHTENbHEE, YeM BA3KOCTL
BOJbI.

Kpome ROHHKEHHS OTHOMICHHS BA3KOCTH HE(TH K BA3KOCTH BOJbI,
TNIpH 3aKAYKe B MJacT ropsyei BOJBI H/IM Napa PAcILIaBIAIOTCS CMOMb M
acQanbTeHbl, YACTHYHO NOKPBIBAIOLIHE OBEPXHOCTL MOPOA-KOJLIEKTOPOB,
H, CJIe[IOBATE/TLHO, MPOMCXOAUT IMAPOGUIM3ALMA TUIaCTa, PHBOAAINAS K
TOBLIICHHIO AKTHBHOCTH KANMIUIAPHBIX CHJI, YBENHYECHHIO CKOPOCTH Ka-
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NHUISPHOH NPONHTKM ¥ Gojiee NONHOMY H3RICYCHHIO HEDTH M3 JHMH3 H
6710K0B NOPOA.

ITpH COOTBETCTBYIOIIMX CBOMCTBAX HE(DTH, NIIACTOBOM AABICHHH,
TeMMepaType 3aKa4MBACMBIX B IIACT ropsiucit BObl WK Napa MPOHCXOIHT
AMCTHIUIALKA HedTH, T. €. BhijlesleHHe W3 Hee Gonee nerkux dpaxuuit u ne-
peHoc 3TuX (dpakuuit B razoo0pasHOM COCTOSHHWH B HANpPABICHHH BbiTeC-
HeHus. Brensiomuecs W3 He(TH NpH AMCTHLIALMH Jerkue (paxuuu
KOHZACHCHPYIOTCS Mepes HArpeToH 30HOM, CMEMUBAIOTCS ¢ NIACTOBOMH Hed-
TIO, Pa3KIIKAS ee.

BuyrpumiactoBoe ropenue. [IpOMBILILICHHbIE SKCIEPHMEHTBI BHYTPH-
11/18CTOBOIO FOpeHHs IPHMEHHTENBHO K A00biue Hed)TH HauaIH OCYIIeCTB-
nathes B 30-X roaax TEKYIero CTOMeTHS. DTOT METOJ BO3ACHCTBHSA Ha
iedTaHOM MiacT Ha3BABATH «NOA3CMHOM rasudukaumedt neptw». B Ha-
Cl051Iiee BpeMs B PA3THYHBIX CTPAHAX HMEETCs ONpeAe/ICHHbIN OMBIT MpH-
MCHCHHS BHYTPHIUIACTOBOTO NOPEHHUA B PealIbHBIX I/1acTax.

Jlis ocyimecTBIeH S TIOA3EMHOTO IOPEHUs B HE(DTEHACHILEHHOM ILIa-

Cle Yepe3 CKBAXHHBI B [UIACT HAYMHAKOT HATHETATh OKHCIHTEMb (00bIYHO
noywx). HedTs npu 370M 9ACTHYHO BRITECHSETCS M3 MJacia BO3AYXOM.
UKD BO3JYX H3-38 Ci'0 OO/bIICH HOABHIKHOCTH i
1y ObicTpee HeTH ¥ BCKOPE AOCTHTAET IKCILTYaTALHOHHBIX CKBaXHH. Ta-
win 00pasoM, MPOHCXOAMT coefHeHHe («cOoiikan) HarHeTaTeNbHBIX H
IKCIIVATAHORHBIX CKBAXKH. OIHOBPEMEHHO ¢ 3aKaUKOR BO3AYXa NOAOT-
ot 11acT BOIA3H 38005 HArHETATE/IbHOM CKBAXHHBI KakMM-THGO cro-
¢obOM (NPH TIOMOLIM 3/IEKTPOHArpeBaTesIeh, rope/iok, XWMHYECKHMH MeTO-
anu ¢ jip.). TeMmnepaTypa B CKBaXXHHE M Ha BXOJC B MUIACT IOBbLINACTCH,
M) W METO BO3PACTAET MHTEHCHBHOCT Peakuuy okucieHus Hedru. OnHo-
WPCMENTO TOJ AeHCTBHEM TEMIEPaTyphl IPOHCXOIHT BhIACTCHHE H3 HEPTH
nerkns (ppakUMA M MIEPEeHOC MX BHYTPh 1aCTa B HANPABJICHUH JBHIKCHHA
nouyxa. B pesybTare 5Toro BOIH3H CKBAXHHEI OCTAETCH KOKCONO00HbIH
wcintok et (koke). TemnepaTypa B CKBaXHHE B pe3y/ibTaTe Nojorpesa
W \CIICHHA PeaKIlMH OKHC/ICHHA HEe(TH BO3PACTACT HACTONBKO, HTO HAYH-
nne1es GypHOE OKMC/ICHHE KOKCA, T. €. €T0 FOPeHHE.

11140 TCMIONPOBOJHOCTH M KOHBEKIMH 30HA MOBLIMIEHHOA TeMrepa-
Iy epemeinaeTes BHYTpb Tnacta. Ilocme Bhropanms kokca BOmH3M
ki ARIL HAYHHAETCS €ro TopeHue B Goree yaaneHHoOH 3oHe. Takum of-
| 10N, 1011 FOPEHHUS TIOCTENEHHO nepemMemaeTcs B ryOb uiacta.

Itime GbIO OMMCAHO TAK HasbiBAEMOE MPAMOTOUHOE ropenue. Mine-
“10 1IKKE TIPOTHBOTOYHOE N'OPEHME, KOTJA 30HA TOPCHHS JIBHKCICH 01
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SKCILTYaTALMOHHAIX CKBAXHH K HAMHETATE/IbHBIM, HABCTPEYY MOTOKY OKHC-
uTess. MeToA BHYTPHITACTOBOrO rOpeHUs, OCYINeCTBASeMbIH nyTeM 3a-
KaYKH B MJIACT TOMBKO ra3006pa3HOro OKHCTHTENS, MOMYYHI B NocieaHee
BpEMA HA3BAHHC (CYXOTO» FOPEHHS B OTIHYHE OT «B/IAKHOTO» FOPEHHS,
TIpH KOTOPOM B ILIIACT BMECTE ¢ OKHC/IUTE/IEM 3aKaYHBaeTCes Boja.

CoriacHO SKCepUMEHTANEHBIM AaHHBIM PACTIPEIC/ICHHE TEMIIEPATY PHBIX
30H H HACHIIEHHOCTEH MOpUCTOH cpeiibl (MioMaaMM B Mpolecce cyxoro
Wi 00LIYHOTO BHYTPHIIIACTOBONO FOPEHHS B O/IHOPOAHOM M1acTe B Cy-
Hae fIPAMOMHEHHOrO JBMKCHHS MOKHO NMPECTABMTL CXEMATHYHO Clle-
AyromyM obpasoM. Briepean HaxommTcs 3oHa, B kotopol HaGmonaercs
BO3pACTAHHE: TEMIIEPATYPHI OT IIACTOBON B 30He ropeHus. B 3toit 3ome
JBHKYTCA HEDTH H POAYKTHI TOpEHHUS (a30T, YIVIEKHCIIOTA, BOJIA), & TAKXKE
Terkue Gpaximu HeTH, BbIE/MBIIHECH H3 Hee O NIOAXOIA 30HbI TOPEHHS.
JoHa ropenns ARIACTCH 30HOH GYPHBIX OKHCTHTEMBHBIX peaxuuif. Dxene-
PHMEHTA/LHEIC JaHHLIE TOKA3BIBAIOT, Y4TO 30HA FOPEHHS IIPH CYXOM rope-
HHM ABASeTCs y3KOH. [TosToMy M BBOAAT MOHATHE O «dpoHTe rOpeHu sy,
Y30CTh 30HbI FOeHHS OOBLACHAETCH CHILHOM 3ABHCHMOCTBIO CKOPOCTH

OKHCITH T€IbHOH PEAKUHH MEXIV KOKCOM H KHCJIOPOJIOM BO3/1YXa OT TeM-

nepaTyphl

C poctom abeomoTHOR TemmepaTyphi CKOPOCTh OKHCIEHHS HeTH U
CKOPOCTb BBIJC/ICHHA TEILIA Pe3KO BO3PACTAIOT H OKA3BIBAIOTCS HAMHONO
Gortbite CKOPOCTH. iepeMelUeHHS 30HBI TOPCHH.

Kueitopon Bosyxa, noetynaionmt B 300y ropeHHs, OTHOCHTEbHO Gbi-
CTPO pearupyeT ¢ OCTATKOM HE(TH, H BOSHUKAET «DPOHT rOpeHHs .

BritecHeHue He: 3 MJ18CTA PACTBO MH. Jl1g yBemueHus ned-
TEOTAaYH ILTaCTOB NPHMCHSIOT HATHETAHHE B ILTACT PaCcTBOPHTENEH: ClIp-
ToB, GeH30Na, XKHAKOTO Mponana. Tak KaK PACTBOPHTENH AOCTATOYHO no-
POrHl, TO H3 HUX CO3/IACTCA OTOPOYKA BOKPYT BbiTecHAeMOH HedTH. 3a oTo-
POUKOH HarHeTaeTcs Gosice ACIIERbIi BLITECHSIOWIMIA AreHT. PactBopuTenn
PacTBOpAIOT HepThb, HOBAS CMech HMeeT Gonee BbICOKYIO OJIBHAKHOCTD,
4TO CMIOCOGCTBYET YBEMHUEHHIO KOIDPHUIMEHTA W3R eHHUS, Hedreornaua
niactoB npubnnxaercs k 100%. Ilpu npuMenenny 1ol cXenbi BhiTECHE-
HHA HabmoaaeTcs OTCYTCTBIE MOBEPXHOCTH pasiena MEXAY HePTHIO U BbI-
TECHAIOMICH KHIKOCTbIO. BeneacTHe 3Toro Her u KANWLIAPHBIX CHJI,
YACPRKHUBAIOIMX HedTh. DpeKTHBHOCTL nMpoliecca BbITECHEHHS 3aBHCHUT
OT NapamMeTpoB I1aCTa, COOTHOMICHHS BA3KOCTEH He(TH M BhITecHsIOmOH
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KHJKOCTH, MIOTHOCTH HE(TH, CTENCHH OJHOPOJHOCTH ILTACTA H €ro A/TH-
HBbI, CKOPOCTH BBITECHEHHS H JIPYTHX (HaKTOpOB.

C yBeHyeHHEM COOTHOIICHHS BA3KOCTH He(TH M PACTBOPHTEIA
pacTeT HeoOXoAUMBIH 0ObeM BhITecHsIOMEH $a3bl /18 MOTHOMO H3BICYE-
HUS HeTH, YBETUUMBACTCA UTHHA 30HbI cMecH. [IpH MCNO/b30BAHMM B Ka- |
YeCTBE BbITECHHTE/SA-PACTBOPHTENA MPOMAHA, YBEIMUWBACTCS JaBNEHHE B
N7acTe ¥ ra3 JIyyIle CMEIIMBACTCS ¢ HEThIO.

Bonbinoe BIHAHKE HA YDPEKTUBHOCTL NPOLIECCA BBITECHEHHS OKA-
biBacT cocTaB HeTH. Bonee 3hHEKTHBHO BHITECHSIOTCS Jerkue HedTH.
I1pH HaMuHK B 3a7ekH CBOGOHOTO ra3a NMPOLECe BLITECHEHHS 3aMeIaeT-
¢ B CBA3H CO CMEIIWBAHMEM BbITECHAIOIIENO ra3a co CBOGOAHBIM H yXy/1-
HICHHEM Ka4yecTBa BhiTeCHsIoMEro rasa. CHHxkeHHE PPEKTHBHOCTH Bbl-
1ccHeHHs HaOlOI8eTCS U TIPH HAIMYHH B TIOPHCTOM cpesie BOARL, KOTOpas
(IIOKHpYET 4acTh HETH H TepseTCs KOHTAKT C JKHIKHM [IPOIIAHOM.

TIpUMEHSIOT JUIS BBITECHEHHS He(TH W CMEIMMBAIOIMECH C Hek
AH)IKOCTH, HO OT/IHYAIOIIMECS BA3KOCTLIO.

Bonpoes! 118 caMOKOHTpONS K TeMe 5

I Bumsnme TeMnepaTypbl M JIaB/ICHHS Ha [IOBEPXHOCTHOE HATHKCHHE
HedTH Ha TPAHHLAX C TA30M. = -

J C'MavMBaHHE W KpaecBOH Yroll, KaK napamMeTp BEIMUHHLI CMAYHBAHHS H
110BEPXHOCTHOTO HATHREHHS. ) 3

YA, FSMCHEHIAE YIViOB CMGNHBAHHKS TIPH Bhi IECHOHKH HEQTH BOOH
1 BO/tbl HedThIO.

| 'wsnn iue nipotiecca BbITECHEHHS HE(TH BOLOM.

O KIHSIOIHE Ha (DU TPALIMIO JKHAKOCTH B KAITUIAPHOH cpeie.

v 11mcelcine BOJOHACBIICHHOCTH 10 JUTHHE IU1acTa MPH BBITECHEHHH

nediu BOOM.
! Hpoteee BbITCCHEHUS HETH BhIAE/SIOMMM rasoM.
N Hedhiconiaua 11aCTOB NPH BHITECHEHHH €€ BOJIO], Ta30M.
1 lnmeimoc s kodpuLMeHTa HeTEOTAAYH OT HEOAHOPOJHOCTH M/1acTa,

(1 KO XHMHYECKHX CBOHCTB HE(TH H MOPOJL, CKOPOCTH BhITECHEHHS.
10 Jipoceemniit 3¢dexT npu ABHKEHHH GITIOHIOB.
11 Temnepniypunie ¢ dexTsl B CKBaXuHe NpH A00bI4H HedTH © pavinu-

1IN LI OBLIM (PAKTOPOM, ra3a
L1 L msoonna 1iac1oB -KOJUIEKTOPOB.
11 G nocobnn nonbliieHUs HedTeoT1auu.
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Kontpoasusie paboThl no AHCHHILIHHE
«®u3aKa wiacra»

Nel2
Konnekropekue cBofictea nopon. Ilapametpsl, onpeiensiomue
KoiiekTopekie cBorersa. Komnektopekue cpolictsa nopox Ilpunsrckoro
nporu6a Mo OHOK M3 KOHKPETHBIX CKBAXHH WM MECTOPOXKICHHH: a)
MCKCOJIEBBIX OT/I0KEHHUH, §) 1101CONEBLIX OTIOKEHUH
Ne3. 4
Ousuko-Mexannueckue cpofcrea mopoa. ITapametpel, onpeje-
wionwe H3MKO-XHMHYECKHE cBOHCTBA NOpo. CBOHCTBA MOPHBIX TOPO
Ilpunstekoro nporuGa nposmisiomerocs npu GypeHHH CKBAXHH H 3Kc-
1IYHTAIMH MECTOPOKACHHHA (Ha MPHMEPE KOHKPETHOro 00beKTa).
Ne5.6
Coctas H cBolicTBa rasoB. CBoHCTBA ra3oB MecTOpokeHHH [Ipu-
1 1ckoro nporu6a no KoHkpeTHOMY 00HekTy. MeTosikl onpesienenus.
Ne7,8
Coctas u cpoicTea Hedpreli. ColicTBa HedTelt MecTopoXACHHiI
Hpsiickoro nporu6a: a) MexconeBbIX, G)OACONCBLIX OTIOKEHHH.
Ne 9, 10
CaoifcTBa nuiacToBbix Boj. CaolicTBa niactoBbix Boj [Tpunsr-
Croto nporuba; a)MeKCONeBbIX, 0)0JCONEBRIX OT/I0KEHHH.
Neli
Da30B0€ COCTOSHHE YITICBOJOPOIHLIX CHCTEM.
(Da3oBoe cocTosHKE YrIeBo10pozioB [IpunsTekoro nporuba.
Ne 12,13
(Xema BLITECHEHHSA HE(TH H ra3a U3 MOPUCTHIX Cperl.
('xeMma BbITECHEHUS He(TH U3 NOPHCTBIX cpel IIpunsTekoro npo-
116O0 KONKPETHOTO MECTOPOXKIACHHS.
Ne 14
Anaius cxeM BbiTecHeHHs HepTH Ha MecTopoXkueHusX [Ipunst-
oo nporuGa.
lpurieyanue: HOMEpP KOHTPOTbHOM paGoThl CTYAEHT BhIGHpaeT
410 OPAIKOBOrO HOMepa B crMcke rpynmel ¢ 1 no 14, ¢ 15 o 28, ¢

RUNTITR
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