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Ota KHUTA SBISETCS PENPUHTOM OPUTHHAJA, KOTOPBI MbI CO3[ai CHEIUATBLHO
nuist Bac, WCTIONB3ys 3allaTeHTOBAaHHBIC TEXHOJIOTHH MPOU3BOJICTBA PETPUHTHBIX
KHUT U TI€YaTH 1Mo TPeOOBAHUIO.

CHavana MBI OTCKaHHPOBAJIM KXyl CTPAHHUILy OpPHUTHHATA 3TOH PENKON KHUTH
Ha Ipo(heCCHOHANBEHOM 000PYIOBaHUH. 3aTeM C MIOMOIIBIO CIELHaNbHO pa3pabo-
TAHHBIX IIPOrPaMM MBI IIPOU3BEIIN OUMCTKY M300pa)KeHHs OT ISATEH, KIISIKC, Iepe-
TrHOO0B U HOMBITAINCH OTOENNTH W BEIPOBHSATH KaXIyl0 CTpaHMIly KHUTH. K coxa-
JICHUIO, HEKOTOPBIE CTPAHUIIBI HENIb3s BEPHYTh B H3HAYAIBHOE COCTOSHHE, U €CITU
nx OBUIO TPYIHO YMTATh B OpPUTHHAJIE, TO JaKe IPpH IU(POBOM pecTaBpaluyl HX
HEBO3MOXKHO YITyUIIHTh.

Pa3yMeeTc;{, ABTOMATU3HWPOBAaHHAA NpOrpaMMHast 06pa60T1<a PCOPUHTHBIX KHUT —
HE CaMO€ JTYYIIEC PEIICHUE 11 BOCCTaAHOBJICHUS TEKCTA B €T0 IIEPBO3JAHHOM BHUIEC,
OJIHAKO, Hallla HeJib — BEPHYTb YUTATC/IIO TOYHYIO KOIINIO KHHUI'U, KOTOpOfI MOXKET
OBITh HECKOJIEKO BEKOB.

IToaTOMy MBI IpEAyNpPEXIAEM O BOBMOXKHBIX MTOTPELIHOCTSIX BOCCTAHOBIIEHHOIO
PEIpUHTHOIO W3AaHus. B M31aHMM MOTYT OTCYTCTBOBAaTb OIHA WJIM HECKOIBKO
CTPAHMI] TEKCTA, MOT'YT BCTPETUTHCS HEBBIBOAUMBIE IIATHA M KIIKCHI, HAIIIMCH
Ha MOJISIX WIIM MOJUEPKUBAHUS B TEKCTE, HeUUTaeMble ()parMeHThI TEKCTa HIIH 3a-
ruObl crpanull. [Tokynars wim He MOKynaTh nogo0HbIe H3aHus — pemmars Bam, Mbl
JKE JIETacM BCE BO3MOXKHOE, YTOOBI PEAKNE U IICHHBIE KHUTH, €Il HEAABHO yTpa-
YECHHbIE U HECIIPABEUIMBO 3a0bIThIE, BHOBb CTAJIM IOCTYIHBIMU JUIsl BCEX YHTATe-
nen.

ﬁ(epvm KHmxHbIN PeneccaHc

www.samizday.ru/reprint






Yactp nepBasd

OBUIME CBOMCTBA MUPOTEXHUYECKUX
- COCTABOB U UX KOMIIOHEHTOB

I'VTIABA |

OBLULEE NOHATHUE O NTUPOTEXHUYECKHUX CPEACTBAX
H COCTABAX

CnoBO «MHPOTEXHHUKA» NPOU3OLULIO OT NPEYecKUX CI0B: Mmup —
ONOHb Y TeXHE — HUCKYCCTBO, YMEHbe.

[MupoTexuuka — 37O Hayka O 0BOHCTBaxX MUpPOTeXHHYecKux (or-
HeBbIX) COCTABOB U M3JeNuH M3 HUX U CIOCO6aX UX U3TOTOBJEHHS.

ITnporexHuyeckye coctaBbl NMPH CXKUTaHHH (WM B3phiBE) AAIOT
CBETOBOH, TEIIOBOH, IBIMOBOH, 3BYKOBOH WJIH peakTHBHbI 3ddek-
THI, HCIIONb3yeMble B BOEHHOA TeXHHKE U B paKeTaX PasjIUYHONO Has-
HaveHus.
- TlpumeHeHu10 MUpOTeXHHYECKUX COCTABOB B HaPOJHOM XO3sficTBC
(B NPOMBILLIEHHOCT™, Ha TPAHCIOPTe, MPH HAYYHHIX HOCAeJ0BaHHUAX
# 1p.) noceawmeHa XXI riaBa; Tam ke cooOGIIAIOTCS HEKOTOpbie cBe-
JeHust 0 dbefiepBepOUYHBIX COCTaBaX.

§ 1. KIIACCH®HKALLHA

[Iuporexunyeckumy COCTaBaMu CHapsXaloT CAeRyiolliue BUIH
CPe/CTB (BOEHHOTO Ha3HAUEHHUS:

1) ocBetutenbHble cpencrBa (aBHabGoMObl, apTHIAJAEPUACKHE CHa-
PsAABI, aBHaHOHHBle daKesbl W Ap.), UCHOJb3yeMble AJ51 OCBelleHus
MECTHOCTH B HOUHBIX YICJIOBHSIX;

2) ¢doroocBerutenpHbie cpencrsa (Goro6omOb:, GOTOMATPOHBI),
HCMOJb3YyeMble [PH HOYHOH a3podOoTOCHEMKe W IJS APYIHX Ledei;

3) Tpaccupylomue cpeicTsa, JeJalolllye BUEUMOH TPaeKTOPHIO
nosneTa MyJdb ¥ CHapAAOB (M JAPYTHX TOXBHXHBIX OOBEKTOB) H TeM
caMbiM o6Jergapiue NpUCTPEJNKY N0 OLICTPO JBHXKYUIUMCS LEsIM;

4) cpencrsa uHdpPaKpacHONO U3JIYU€HUS, UCTIOJNb3yeMble JIJIs Ce-
MeHuUs 3a [IOJIeTOM PaKeT U B KayecTse JOXKHKX Lesei (23];

5) HOuYHHle CHTHAJIbHbie CPENCTBa (TIaTPOHBI H Ip.), MpHUMeHse-
Mble 1151 TOJAUH CUTHAJIOB;

6) mHeBHBIE CHrHaJbHble CPeXCTBA (MATPOHBI M Ip.), HCNOJb3ye-
Mbie 1J151 TOH JKe ileJIH, HO B JHEBHBIX YCJIOBUAX,
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7) 3axuraresqbHble ¢pexcrBa (GoMOHI, cHapsiAbl, MyJd ¥ MHOMME
op.), COyXaiude s YHHYTOMKEHHsS BOEHHBIX OOBEKTOB INpPOTHB-
HHKA;

8) Mackupylomye cpeicTBa (IbiMOBHIE LIAIKH, cHapsigbl H Ap.),
ynotpeGusieMbie JUIs1 HOMYYeHusi IbIMOBLIX 3aBec;

9) pakerhl pas3TUYHOIO HA3HAYEHUST M NaJbHOCTH MOJeTa, Hc-
[OJb3YIOlllHe TBepIOe NUpOoTeXHHIecKoe TOILIHUBO;

10) ydyeGHO-UMHTaUUOHHBIE cpelcTBa, YmoTpebisdeMble KaK Ha
MaHeBPaX H y4eHbsiX, TaK U B 6oeBoil ob6craHoBKe. OHH UMUTHPYIOT
JeficTBHe aTOMHbIx 60mMOG, GYyracHelx cHapsgoB H 60M06, a Takxe
pasjuyHble sIB€HUA Ha moJe 6osi: OpymuHHbIE BHCTPEIH, MOKaphl
M Ip., H MOTYT 3THM [Ie30PHEHTHPOBATb cAykOy HaGMIOZEeHHs MpO-
TUBHHKA;

11) meneykasarteiabHble cpencrsa (cHapsabi, 60MOBI 4 1p.), yKa-
3BIBAIOLIUE MECTOHAXOXKAeHHe 0O beKTOB IIPOTUBHHUKA;

12) nupoTexHuYeckHe ras3oreHepaTophl, HCIONb3yeMble IJIS pas-
JINYHBIX Lened.

IMuporexuudeckue cOCTABLl HCIOMB3YIOTCA TaKXKe U B DA3THYHBIX
o6/acTAX HapOXHOro xo3siicrBa,

K nupoTexHHUecKHM cOCTaBaM BOEHHONO HAa3HAYEHHs MOXKHO OT-
HeCTH clefylolliye:

1) ocBerTuTeNbHBIE;

2) ¢oroocserurennHbie (poroomecH);

3) Tpaccupylouye;

4) uHdpakpacHOro H3yYeHHs;

5) 3aKurareabHbie;

6) HOYHBIX CHTHAJILHEIX OTHER;

7) uBeTHBIX CUTHAJbHBIX ALIMOB;

8) MacKupyroLUuX JLIMOB;

9) TBepmOE UPOTEXHUYECKOe TOMJIUBO;

10) Ge3naszoBbie (mas 3amelnureneii);

11) rasoreHepupyoumue;

12) BocmiaMeHHTeNbHbIE, (COTepKalllhecs B HeGOMbIOM KOJIHYe-
CTBe BO BCeX IHPOTeXHHYECKHX CPeJCTBaX;

13) mpoyHe: UMUTALHOHHBIE, CBHCTALLHE H AP.

MHorye cocrasbl HPUMEHSIOTCS B CaMbiX PAasIH4YHBIX BUEAX
cpelcTB; Tak, HampHMep, OCBETHTNIbHEIC COCTABLl YaCTO HCNOMB3YIOT
B TpacCHPYIOIIHX CpPelcTBaX; COCTAaBbl MACKUPYIOIHX KEIMOB ‘MOTYT
ObLITb UCIONb30BAHLI ¥ B YueOHO-HMHTALUOHHBIX CPeNCTBaX U T. N.

TupoTexHudyeckue coCTaBbl MOXKHO TakkKe KiaaccHGHIHPOBATH IO
XapaKrepy Hpoueccos, HPOTEKAIOUHX MPH HX FOPeHHUH.

INnaMeHHbIE COCTABH

1. Besomtamenyble.
2. 1IBeTHOMI AMeHH bIE.
3. CocraBbl HHPAaKPACHONO H3JYYEHHS.



TenaoBbie cocTaBb

1. TepMUTHO-3aXKHr aTEJAbHbIE.
2. BesraszoBble (MalorasoBble).

JIbIMOBBIE COCTABRL

1. Besoro u 4epHOro gbpima.
2. llBeTHOro aeiMa.

BeulecTBa H cMecH, cropaioliie 3a cyeT KHCJIopoja Bo3jlyxa

1. Merannsl ¢ ClTaBbl METaJJIOB.

2. ®oodop, ero pacTBoOpsl U CIJIABHL

3. CMecu HedTeRPOLYKTOB.

4. Pa3nuynble BellecTBa M CMecd, 3aropaloliuecs Ipu colpUKOC-
HOBEHHH € BOXOH HJIH BO3LYXOM.

§ 2. TOPEHHE COCTABOB

B ¢opMe ropeHus MOryr mporeKarb BHICOKO3K30TE@DMHYECKHE XH-
MHdYeckue peaxnud. HaGmomaemoe nmpu 3ToM B GOJbLIMHCTBE CITY-
yaeB o6pa3oBaHue NJIaMeHH (HIH cBeYeHHe) He sIBJsSETCH, OMHAKO,
HepeMEHHBIM [IPH3HAKOM FOPeHMf; TaK, HampuMep, INPH TODEHHH
JBLIMOBBIX COCTABOB TIAMEHH H BBIAEJEHHS CBeTa He HabMlomaercs.

ITpouecc ropenys xapakTepHayercs:

1) Hann4¥eM NOMBMIKHOH 30HBI (PeaKilud, UMl BBICOKYIO
TeMIepaTypy (COTHH M ThICAYH rpagycoB) H OTAEIAIOIEH elle He
npopearuposaBilive (XOJOJHBIE) BELIECTBA OT MPOAYKTOB PeaKLHH;

2) orcyTcTBMeM CKayKa DaBJleHMS B 30HE :peakuuy (B maaMeHu);
3THM NIpouEccH IOPeHHS CYLIeCTBEHHO OTJIHYANOTCA 0T TPOLECcoB
BapbiBA.

l'openyie MUPOTEXHUYECKOIO COCTaBAa — 3TO OKHUCJIHUTENbHO-BOC-
CTaHOBHTEeJNLHAsA Peakitys, B KOTOPOH OKHCJIEHHe TOpIOYHX HAET OJ1-
HOBPEMEHHO ¢ BOCCTAHOBJIEHHEM OKHCIHTENeH.

Mo cTemeHn rOMOreHHOCTH HAaYaJbHOU CHCTEMBI Pas-
AHYal0T HECKONbKO BHJAOB NODEHHUS: NOpPEHHe TB&PIOrO I KHUAKOro
TONJHBA 3@ cYeT KHUCJIOPOLA BO3LYXa — 3T0 2eTePO2EHHOE I'OpeHue,
T'openye B3pHBYATHIX NA30BHIX (WM KUIKHX) CMecedl HIH HHAHBH-
IyaJbHBIX B3PbIBYAThIX BEIECTB — 3TO TODEHHE 20MO02eHHOe.

IMuporexHudeckue cOCTaBEl — MeXaHHYeCKHe CMeCH TBEPABIX,
TOHKO U3MeJbY€HHBIX KOMIIOHEHTOB — IO CTNeHH I'OMOTeHHOCTH Ha-
XO#sATCs NOCcCepelHUHE MeXIy KOHIEHCHDOBAHHBIM TOIUIMBOM H
HHAMBUAYAJNBHEIMH BelllecTBaMH (WM NDOMOIEHHBIMH CMeCsMH).

CTelleHbI0O OMOTE€HHOCTH ONpeNeNsIoTess MHONHE CBOHCTBA NMHPO-
TeXHUYSCKHX COCTaBOB.

[openve nupOTEXHHYECKHX COCTABOB OCYUIECTBJSETCH T emJ o-
Nepepaved U3 30HH PEAKONMU K CJAOAM, B KOTOPBIX HIET MOA-
DOTOBKa K Ipoieccy ropesuss. Ha Tom ke npunuiune ocHoBaHo u BoOC-
NIaMeHEHHE MHpPOCOCcTaBOB. [/ BOSHUKHOBEHHS TOPeHHUs Heo6Xo-
AUMO cO3J1aTh MeCTHOE HOBbIUIeHHe TeMIepaTyphl ;B COCTaBe; 3TO JO-
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CTHTaeTCsl OGBIYHO HEMOCPeACTBEHHHIM BO3JACHCTBHEM HA COCTaB
ropsyiX NOpOXOBLIX ra3oB WJIH MpPHMEHeHHeM clelHaJbHEIX BOCIHJIA-
MeHHUTENbHLIX COCT ABOB.

Koria nupococras NpHBOAUTCS B HEHCTBHE OTHEBELM HMIYJbCOM
H ropeHue ero NpOHCXOAHT B OTKPHITOM NpPOCTPA@HCTBE, TO CKOPOCTh
ropeHHs €ro HeBe/HKa (OGBIUHO HECKONbKO MM/c).

Ec/lH e ropeHHe IPOHCXOAUT B 3aMKHYTOM MPOCTpaHCTBE UM
ecsqu B KauecTBe HHHIMATOpPA HCHOJAB3YETCS! KalCHO/b-AeTOHAaTOp, TO
MOJXKET BO3HHKHYTb B3PblB (CKOPOCTb KOTOPOTO H3MepSIeTcsl COTHAMH,
a HHOTJa M ThicsIYaMHu M/c).

B HeKOTOpHIX C/IyyYasix yCKOpeHHe MopeHus1 HalJalofaeTcs H NpH
CrOpPaHHH B OTKDHITOM HPOCTpaHCTBE OOJBINOro KOJHYECTBA [LHPO-
TeXHHYeCKHX COCTaBOB.

Jnt M3rOTOBJIEHHST CcOCTAaBa M CHApSIXKEHHS HM H3NeJHs MU
cpelcTBa NPOBOAATCS CASAYIOIHe ONEpalHy:

1) moarotoBka KOMNMOHEHTOB (H3Me/bYeHue, cyLIKa);

2) npurorosJienye cocraBa (cMellieHHe KOMIOHEHTOB) ;

3) ynjioTHenHe ¥ GOpPMOBaHHE COCTaBa (MpeccOBAHHEM HJIH HHBIM
crnoco6oMm);

4) cuapsiKeHHe UM H3TeJIHS.

[ns yopmanbHOro medcTBHS coCTaBa HEOOXOAHMO, UTOOB KOM-
MOHEHTH! ero OblTH TOHKO HM3MeJbYeHbl H PaBHOMEpPHO CMellaHbl.
B Xopoio H3roroBleHHOM cocTaBe, 3a HCK/IIOYEHHEM TeDMHTaA, ua-
CTHIEI KOMIIOHEHTOB OOBIUHO YiKe Hepa3THUHMHI TPOCTHIM TJ1a30M.

YnnotHeHHeM €OCTaBa JOCTUraeTcsl 3aMelJiente ropeHys, yMeHb-
[eHHe o6beMa, 3aHUMaeMOr0 MM B H3[AEJIHH, H COOOIIEHHE COCTaBY
GoNbILOA MeXaHHYecKOH MpouHocTH. B GoabluuHcTBe HM3/eaHi €O-
CTaBbl HCNOJb3YIOTC B YNJOTHEHHOM (ICpecCOBaHHOM) BHIe.

TlonroroBKa KOMIOHEHTOB Yallle BCEro HeollacHa, TaK KaK Ba3si-
Thie B OTJIEJBHOCTH KOMIOHEHTHl COCTABOB B '00JbINHHCTBE CIYYaes
HeYyBCTBHTENbHBl K ME€XaHHUYeCKUM BO3A€HCTBHAM (VIapy, TPeHHIO)
1 He 006/1agafoT B3pbIBYUATHIMH CBOHCTBAMH.

OnyaKo 3TOTO Hesb3s1 €Ka3aTb O IOPIOYHX, paccesHHLIX B BO3RY-
Xe B BHde Nbliu. M3BecTHB! ciyyad B3pBIBOB QMIOMHHHEBOH IBLIH.
B HekoropbIx lyyasix ymap WJIH TpeHHE MOTYT BHI3BaTb BOCIJaMe-
yeHue roprounx. Tak, HanpuMep, HaBJOAaN0Cb BOCIJIAMEHeHHe Kpac-
HOTO ¢pochopa npy TpOTHPAHHUH €ro yepe3 MeTaNIHuecKHe cHTa.

HcknrouenneM sIBASIIOTCA TaKXe OKHCIHTeNM — TepXJopaT aM-
MOHHS, HUTPAT aMMOHHS M XJIOpaThl MEeTaJuloB, KOTOphle Jaxe B UH-
cTOM BUIe €3 ropiouHx IpHUMeced NPH HaJHYHH MOIIHONO HayaJb-
HOI'O MMMYJbCa MOTYT 1aTb B3phIB.

CMecH OKHclHTeNel ¢ TODIOYHUMH, T.,€. NUPOCOCTaBbl, YYBCTBH-
TeJbHB K MEXQHHYECKHM HMNYJbCaM H NPY YIape WIH TpeHHH MOryT
3aropetscs. Muorna mpu yXape WJIHM TPeHHH MOXET BO3HHKHYTh
B3pbB. [loaroMy npHrOTOBJIEHHE H JpeccOBaHHe cOCTaBOB, KaK
[paBuJIO, ABISIOTCA ONACHBIMH Olep ALHAMH.
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§ 3. TPEBOBAHHSA, NPEADABJIAEMBIE K MTHPOTEXHHYECKHUM
CPEACTBAM H COCTABAM

OcHoBHoe TpeGoBaHue — 370 NOJYuYeHHEe NPH IeHCTBHH MHpOTeX-
HUYECKOIO CpelcTBa MaKCHMaJbHOTO chenuanbHoro sddekra Jas
PasJIMUHBIX CpencTB cllepdaJdbHblil 3¢ dexkT obychnaBiuBaercs pas-
JMYHBIMH ¢aKTOpaMHu. DTOT BOnpoc nNoxpobHo pasbupaercs INpH
ONMCAHUH CBOHCTB OTHEJbHEX KAaTeropHil COCTaBOB H CPeLCTB. 3ech
e NPHUBOJHTCS TOJIBKO HECKOJIbKO MPHMEDOB.

Jns TpaccupymoOLIMX cpelCTB ClieUualbHbIH 3¢hGheKT onpexens-
eTCsl XOpOoIlell BUIMMOCTBIO IOJIETa NyJNU HJH CHApAna. BHIMMOCTD,
B CBOIO Ouepe/lb, ONpelessieTcss CHJAOH ¢cBeTa IJIaMeHH H 3aBHCHT Tak-
Xe OT 1BeT4 IJIaMeHH.

Jnst 3aXuraTeNbHBIX CpelCTB XOpOIUMH crenualbHbll 3¢ dekT
obycaaBauBaercd (NpH HaNMUUH NOAXOMSIILEH KOHCTpYKUHY Goenpu-
nacoB) CO3jaHHeM IOCTATOYHO GOJMLLIONO oyara I0XKapa, BbICOKOH
TeMIepaTypoll mJaMeHH, NOCTaTOYHLIM BPEM@HeM TOpeHHs COCTaBa,
a TaKXe KOJMYeCTBOM U CBOHCTBAMHM INJIaKOB, NOJY4aloUIAXCS TpH
rOpeHHUH.

JI18 MacKUpYIOUIHX JBIMOBBIX CPEICTB CNeLHaJbHBIH 3PieKT
onpeneiasercs co3TaHueM BO3MOXHO GO/blUel, TycTOA U YCcTOHYMBO#
IbIMOBOH 3aBechl.

[MupoTexHuueckue CPeiCTBa He NOJMKHBI NPEACTaBASATb OMNACHO-
CTY mpy oBpallleduy ¢ HUMH U XpaHeHuu. [losyyaeMblil mpu uX 1efi-
CTBHH 3dGdeKT He JOJKeH yXyauaTtbecs MOCA€ JJINTEIbHOTO Xpa-
HEHHUS.

Marepuainsl, ucrnonb3yemMble 11 H3TOTOBJIEHHUSA NUPOTEXHHYECKUX
CPeLCTB, AOMKYbI BBITh 110 BOZMOXKHOCTH HeAedHUUTHH. TeXHOJOTH-
YecKUH Tpolecc M3TOTOBAECHHS HOJIKeH ObITh MpOCThiM, 6€30nacHbIM
H IONYCKAaIOIUM MeXaHH3auUIo ¥ aBTOMATH3aUUIO NPOU3BOJCTBA.

[TuporexHuueckHe cocTaBbl JOJKHLI 06/MafaTh CIEAYIOMHMH Ka-
4eCTBaMHU:

1) maBaThb MaKCHMaJbHBIM clnemydaNbHbIE 3QdekT! npy MUHH-
MaJbHOM pacXxOA0BaHUH COCTABA;

2) uMerb 10 'BO3MOXHOCTH GOJIBINYIO MAOTHOCTb (M B IOPOILKO-
06pas3yoM, U B MPECCOBAHHOM BUAR) ;

3) cropaTh paBHOMEPHO C OIpele]eHHOH CKOPOCThIO;

4) obmazatb XHMHYECKOH H GH3HYeCKOH CTOHKOCTBIO NpU MJIH-
TeJBHOM XDaHeHHH;

5) uUMeTb BO3MOXKHO MEHBIIYIO 4YBCTBUTEJNBHOCTb K MeXaHHye-
CKHM HMITYJIbCaM;

6) He ObITh Ype3MEpPHO YYBCTBHTENbHBIMH K TENJOBLIM Bo3neil-
CTBUAM (He BOCIJIAMEHATbCS MPH HEGOIBILIOM TIOLbeMe TeMIepary-
pbl, IPH NONagadyy HCKpH U T, 1.);

! DpdekTHBHOCTD AEHCTBHS ONpejelsercss He TOJbKO PeLEnToM CcOoCTaBa, HO
TaKXKe KOHCTPYKIMel H3Je/NHs H BHEIIHUMH YCIOBHAMH (AaBjeHHe, TeMIepaTrypa),
npU KOTOPHIX MPOHCAOLUT CrOPaHHe COCTaBa,
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7) uMeTb MHHUMAaJbiHble B3DbiBYaThle CBOMCTBA; pedKue CaAyuaH,
KOTZla HaJIM4He :B3PbIBUATLIX CBOACTB HEOOXOIMHUMO, 6ynyT oroBOpeHbI
HHXKe;

8) uMerTb HeCNOXKHBbIA TEeXHOJOrMYecKH#l Ipolecc H3TOTOBJECHHS;

9) He corepxartb B cefe KOMNOHEHTOB, OKa3bIBIAIOIUX TOKCHYE-
CKoe JeficTBUe Ha Y€OBeYecKuil OpraHusm.

Haneaus 3 NHpOTexHHYeCKHX cOCTaBoB (LIAUIKH, ¢aKesnl)
IOJXKHBL 06Ja1aTh JOCTATOYHON MEXaHHYECKOH NpPOYHOCTBIO, OTBe-
qamoueil Tpe6oBaHUAM IKCIIyaTalHH.

I1pu pa3paboTke HOBBIX COCTABOB HEOOXOAHMO B KaXI0M OTAe/b-
HOM cJydae TIATeJNbHO NPOAYMAaTb BbIOOpP rOPIOYEro ¥ OKHCAUTEAR
# paccYHTaTh KOJHYECTBEHHbIE COOTHOLIEHHS MeXIYy HHMH, NIPH 3TOM
c/IeLyeT YYHTHIBATh U HX HU3UKO-XHMHUUYECKHE CBOACTBA.

PaspaboTka cocraBoB 3HAYUTENbHO YCHOXKHSETCS ellle H TeM, 4To
IJIsT YIOBJIETBOpEHHsS BeeXx TpeOoBaHUH B GOJIBIIHHCTBE cJydYaeB K
ABOHHON cMecH (OKHCJIUTETb — TOpIoYee) mpHXOmUDPesl H06aBJafATh
ellle H Apyrue KOMINOHEHTHI.

§ 4. HASBHAYEHHE KOMITIOHEHTOB

B nu#porexHudeckue COCTABbl BXOMAT CAEAYIOUIHE KOMMOHEHTH:

a) ropiouye;

6) OKUCIUTENH;

B) oOBA3yOIlHe (L&MEHTATOPbl) — OpraHHuyeckhe IMOJHMeEpH,
obecneyyBalolue MeXaHHYECKYI0 NPOYHOCTb YIVIOTHEHHHIX (cnpec-
COBaHHhKIX) COCTABOB;

I') YCKOPHTENH U 3aMeJJIUTENH NOpeHHus;

I) ¢aerMaruzaTopbl — A06aBKY, yMeHbLIAIOUIHE YYBCTBUTEJ]b-
HOCTb COCTABOB K TPEHHIO HJIH yIapy;

€) BelllecTBa TeXHOJOrHYeCKOTO HasHaueHHs (XKHpylollue Jo-
0aBKH, PaCTBOPUTENH IJs CBA3YIOUIUX U Jp.).

KpoMe TOro, B €OCTaBbl CHrHajbHBIX OTHeH BBONATCA BElIeCTBa,
coobllamiye OKpacky IJaMeHH, a B LbIMOBble COCTaBbl — JBIMO-
o6pasyolye BellecTsa.

B HeKOTOpBIX C/Iy4asix OLHH U TOT K€ KOMIOHEHT MOX{eT BbLIOJ-
HATb B COCTaBe HECKOJbKO Pa3iuuHbIXx Gynkuuil. Tak, Hanpumep,’
CBA3YIOIlYe Bcerfa BLINONHSIOT B cOcTaBe (YHKUHH FOPIOYHX, a UHO-
rma ¥ 3amelJuTesel ropeHus.

B curHajapHBIX cOCTaBax HUTPAT CTPOHUHUA SBASETCHA OKHCIHTE-
JeM U OXHOBpEeMeHHO Co00llaeT KPacHYl OKpAacKy IJIaMeHH,

§ 5. BO3MO)XHBIE BbICOKO3K30TEPMHUYECKHE
PEAKILHH

Jlio6ass xuMuyeckasi peakls NpOTeKaeT ¢ paspbiBOM cBs3eH
MeXAy aToMaMH H 06pas3oBaHHeM APYTHX HOBHIX CBsA3ell.

OueBupHO, Tem10 6yAeT BHLEJAATHCS B TOM cayyae, KOTLa pas-
pbiBaemble CBsi3u GymyT caabbeiMH, @ BHOBb OOGpasyembie — 6oJiee
IEDOYHBIMY,
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HauGomee npouHble ¢BsI3y 06pasyloTCs NPH CcOeLMHEHHH aTOMOB
2J1€MEHTOB, TPOTHBOMOJOXKHLIX N0 CBOUM CBOMCTBAM, T. €. THIOHYHBIX
MeTas1oB ¢ THNHYHBIMHM HeMeTalJaMy, Hanpumep, ¢GTOPOM HJIH
kucaopogoM. Ilpu B3auMomeiicTsun MX o6pa3yloTcss HOHHble COELHU-
venps. [pu coeuHeHHU Mex Ay coGOi HeMeTa 0B (31eMeHToB VA—
VIIA rpynn nepuonuueckofi cHCTeMb) HMeEM TOJSPHEIE COEMNH-
HeHHst M GOJbiled 4acTbl0 3HEPreTHYeCKH MAaJONpPOYHbIE CBA3H.

OTOp W KHCJAODOA SIBASIOTCA JILPH OOBIYHBIX YCJIOBHAIX TasaMy,
41O UCKMIOYaeT BO3MOMXHOCTb HX NPUMEHEeHHS B NHDOTEXHHYECKHX
uagenusx. B Kauecrse okucauTesed MOXKHO ObLIO OBl HCHOJb30BATb
COeNMHEHHUs, B KOTOPBIX KHCIOPOH Hau ¢Top Obliu Gbl c1abo cBA3a-
HBl ¢ ApYruMH HeMeraidiaMyu. OgHako GOJNBLIMHCTBO TAKUX COeNHHE-
HHUR SBAAIOTCA HJIH Ta3aM¥ HJH HUSKOKHISIIUMH KHUAKOCTAMH,
kaK, Hanpumep, CIF;, OF,;, NF; NyF;, SFg Cl:07, ClO;, NOg, N2O,
H Ap.

3TO 06CTOATEJILCTBO, @ TAKXKe TOKCUYHOCTb M CJAUMKOM GoJibllas
XUMHYecKasi aKTUBHOCTb 3THX BellecTs B GOJNbLINHCTBE (CJAYydaes npe-
OSATCTBYIOT UX MPAKTHUYECKOMY NPUMEHEHHIO.

DT0r0 B 3HAUUTENbHOH CTENeHH MOMXHO U36€XaTb, ec/lH OKCUAB
HeMeTaJvioB (aHTUIPHIH) COENUHHUTh C OKCHIAMH MeTalJoB, Ha-
npumep, CloO7+Ko0=2KClO4; NyOs+ K2O=2KNOs 1 T. m.

[Tpu srom oGpasyioTes COJM, MO CBOMM CBOHMCTBAM BIOJMHE NpPH-
FOLHBle IJs UcNOJAb30BaHUS. OHU MeHee XUMUYECKH aKTHUBHBI, IIO-
polKy HX npu o6BIYHON TeMmepaType MOTYT OHTb -CMelIMBaeMbl
C TOPIOUHMY, H CMECH 3TH SIBJAAIOTCA AOCTATOYHO XUMHUUYECKH CTOH-
KuMH. TakoBhl OOBLIYHO NMpHMeHsieMble B NMUPOTEXHHUKE OKHUCIUTENHU:
NepxJopaThl H HHTPAThl INEJNOYHBIX (UJH IlIeJOYHO3EeMeJbHbIX) Me-
raaios, HanpuMep, KClOs, KNOs, Ba(NQO;)2 u ap. Onu yno6Hsl pas
HeNoMb30BAHUS, HO, KOHEUHO, 3HAYUTENLHO MeHee SHepreTHYSCKH
BBITOJHEI, YeM 3JIeMeHTapHbIH KUCAOPOL.

Jlpyroil Tun okucauTesell — 3TO OKCUIAbl MAJOAKTHBHBIX MeTaJ-
JoB. Peakuiu sbiTecHends ux Gojiee aKTUBHBIMH MeTaaJaMy (cTOst-
LIUMY Bblie B PSAY HANpsKeHHHA) MPOTEKAIOT ¢ BblAEJIEeHHEeM 3Ha-
YHTEJIBHOTO KOJIMYecTBA Temnia. TakoBa, HanpuMep, peaKIUs rope-
HUSI XKeJIe30aJIOMHHHSBODO TEPMHUTA:

Fe,034 2A1=Al,03+ 2Fe + 205 kkaa (859 xJIx).

AHaJIoTHYHO MOXKHO 6bLI0 6bl OXKHAATL UCNOJb30BAHHS cMeceil,
B KOTODBIX 60Jiee aKTUBHBIH MeTaJ BbITeCHsJ Obl MeHee aKTUBHBIH
M3 ero ¢ropunos. Ho, kpoMe 3KOHOMUUECKHX COOGpaXKeHHH, npuMe-
HEHUI0 B NHUPOTEXHHKe (TOPHIOB B KayecTBe OKUCIUTEJNEH Npensr-
CTBYET ellle H TO 06CTOATEILCTBO, 4TO ‘HTOp (3JEeMEeHT 4pe3BbluaiiHo
aKTHBHHIH) pefko 0oOpasyer TBepible COSNHHEHUS ¢ MaJONPOYHBIMU
CBSI3AMH |

B npunuune 6bw10 Gbl BO3MOXKHO HCIOJb30BaHHE B KayecTse
OKHCHIUTeNeH TaKHX OKCHIOB MeTalJoB, KaK, Hanpumep, MngOy,

1 HcxmouenneM sBasiotcs ¢ropuisl KceHoHa: XeF,, XeF,, XeFs u XeF; [77].
11



CrOg H Jp., HO CBOKCTBA 3THX COENHHEHH! He B6J1arompHsTCTBYIOT-H#X
npumeHeHul0; Mn,O7 — 3T0  XHMHYECKH ManoycroduuBast KBA-
Kocerb, CrOs — XpOMOBBIY aHTHAPHA, CHJIBHO DHNPOCKOIHYEH.

Baanmonedicteue MngO7 wim CrOs ¢ OKCHIaMu MeTasJsioB NPH-
BOOUT K OOGPa30BaHHIO NpHEMJEMbIX LIS IpakTHYECKOro mpHMeHe-
HHsI cOJleH, HampHMeD:

CrO;3+ Ba0O=BaCr0O4; Mn;074K20 =2KMnO,.

[Mepoxouabl METaliOB BHICOMHE MO GOJbIIEMY (IO ODaBHEHHIO
C OKCHIAMH TeX e MeTa/UlOB) COXEPKAHHI0O B HHX KHCJIOPOAA, HO
MHOTHE H3 HUX MaJoycTOHuHBEI MpH HarpeBaHuu (Hanpumep, CaOz)
HJH MO OTHOWIEHHIO K BojAe (HampuMep, Na,0O,). Ilpakrudecku noxa
H3 MepOKCHI0B B MUPOTEXHHKE HOMOAb3yloTCs ToJabKO BaO:z u B pea-
Kux caydaax — SrO; u nagnepekuch — NaOa.

O6paruMcs Tenepp K paccCMOTPEHHIO roplouydx. Kipome Merannos,
NpoyHbIe €BSA3H ¢ GTOPOM M KHCIOPOAOM.JaeT BOI0POL; AOCTATOTHO
IPOYHEIE CBA3H ¢ KHCJIOPOAOM '06pa3yloT makxke Gop, yIyepol, KpeM-
HuH, ¢ocdop. 3HAYHUT, 3TU NPOCTHIE BEllleLTBA /(JIEMEHTh), a TaKXkKe
HEKOTOpHIe UX COefUHeHHS (YIJIeBOmOpOnbl, OBGOPOBOAOPOIAb H IP.)
MOTYT GbITh HCMIOJIb30BaHbl B THPOTEXHHKE B KayecTBe roplouux.

Ho Tyr e HeBOJBHO BO3HHKAET BOIpPOC: TaK KaK HeKOTOpHE He-
MeTaJJibl (a30T, XJOp) LAaKT ¢ KHCJOPOLOM, a TaKkKe C BOZOPOIOM
H 'yIJIEPOJIOM MAaJOMpOUYHBEIE CBS3H, TO NOYEMY XKe He OODbeAHHHTDb
2TOMBl 3THUX 3/JeMEHTOB B MOJEKYJY TakuM 06pasoM, 4TO6b a30T
(uaM XJ10p) BHIMOIHSNI B Hel poib Gybepa, onaenss C 1 H or Kue-
Jopona?

C u H|NJ|O.
(6ydep)

I1pu BHelIHeM 3HEpPTHYHOM BO3ZEHCTBHH HA TaKyl0 MOJeKyJay
6ytdep Gymer BhiGpouen, a npu coeauHeHun C u H ¢ xucaopomom
¢ o6pasoBanuem CO, u HoO BbigenuTcs 60BIIOE KOMHYECTBO TelJa.
CilenoBaresibHO, BeCbMa 3K30TepMHYECKHMH MOryT GHTb H peaKIHH
BHYTPHMOJIEKYISIPHOrO TOPSHHUA.

dra MbICIb COBEpPLIGHHO CIpaBeyiMBa M NaBHO pe&ajH30BaHa.
Bemecrsa, cogepxainye 8 Mosnekysie mexay C u H, ¢ ognoft cropo-
nol, u O, ¢ apyrofi, 6ydep — asor (WIH XJOpP), JABHO H3IBECTHH:
3TO HHTPOCOENUHEHHUS HIH 3(PUPHl a30THOH (MM XJOPHOH) KHCIOTHI.
Bemecrsa 3TH cnocoGHH K BHYTpHUMOJIEKyasipHOMy ropenuto. Ho y
HHX HMMEeTcsl, ¢ TOUKU 3pEHHss NMHPOTEXHHKa, ONHMH BecbMa CYIIeCT-
BEHHBIN HeJOCTaTOK. ['OMOreHHOCTb CHCTEMEBI, Majoe [pacCTOsHHe
MEX1y aTOMaMH B MOJ€KyJe NPHBOAUT K TOMY, YTO MPH 3HEPrHYHOM
BO3eHCTBUY M3BHE HA BEIIECTBO PAa3pyllIeHHE er0 MOXKeT NMpOoTeKaTb
¢ 60ablI0l CKOPOCTHIO, B opme B3phiBa. HMnaue rosops, 310 Belye-
CTBa B3pHIBUATH € (HgaJjee cOKpalleHHO BB).

HcnoabsoBanue BHYTpuMOJeKyasipHoro ropenuss BB B muporex-
HHKE BO3MOMHO, HO COMPSIXKEHO BO MHOTHX CJYYasix €O 3Ha4YuTelb-

12



HBIM PHUCKOM: NMpH HapYIIeHHH PeXHMa TOpeHHs MOXeT IPOH30HTH
IepeX0;1 ropeHHst BO B3pHIB.

BMmecte ¢ TeM MeXIY MUKPOTreTepOreHHbIMH CHCTeMaMH — IHpo-

TeXHHYECKUMH CcOCTaBaMHy, € OLHOH CTOPOHH], ¥ NOMOTEHHBIMH CHCTE-
MaMH — HHIYBHJYaJabHbiMH BB, ¢ Apyro#, BO3MOXKHA HPOMEXYTOY-
Has CTYNeHb.
" Ecsau B MOJIEKYJle KaKoro-a100 BellecTBa, coaepxamero dypep—
aszor, Gymer M aJ O aTOMOB BOLOPOAA Y yriepoja U H3GHTOK (KO-
HEYHO, 10 M3BECTHOrO Ipejesa) aTOMOB KHCJIODOAA, TO TaKoe BElle-
cTBO GyAeT cnocoBHO K (PE&AKUMH BHYTDHMOJCKYJISAPHOrO ropeHus, Ho
TeILIO TaKoH peakuMu HeBeJHKO, TeMmnepaTrypa [OpeHHs HeBbICO-
Ka, U BEPOSITHOCTH Nepexofa TOpeHHUsi BO B3DbiB OGyAeT 3HAYHTENbHO
MeHble.

HMeHHO TaKHMM BellleCTBaMH SIBJISIOTCS, HallpUMep, HHTpPAT HJH
nepxyaopar aMMoHHsl. [IpH rOpeHHH 3THX BelecTB BbileasieTcsl CBO-
GONHEIH KHCIOPOJ, a TeMVIOTa ¥ TeMNieparypa NOpeHHs CpaBHUTENLHO
HeBeJIUKH:

2N'H4C1’O4 = 4H20 + Nz +IC12 + 202,

2NH4NO3=4H20+ (1 — x) N2+ (l —_ x) 02+2xNO

OnHako 3HepreTHKY 3THX BellecTB JIETKO IOBLICHTb, JOGaBHB K
HHM HeKOTOpoe (IO pacuery) KOJHYEcTBO ropioyero (MOXKHO HCIOJb-
30BaTh OPraHHYecKoe cBsi3yioulee), uTOOH LEJHKOM HCNOJB30BAaTh
H30BITOYHHH KHCAOPON 3THX BelllecTB, EcaH go6aBka ropioyero aHa-
YHTeJNbHA M HapylaeT TOMOTE€HHOCTb CHCTEMBI, TO ONACHOCTb Iepe-
XOMla FOpEeHHUsI BO B3PLIB GYIET YMEHbIIEHa.

Hapsany ¢ atum MoxXer 6HTL peasu3oBaH H Apyrodl BapHaHT.
Hmelorea BemmecTBa ¢ GydepoM — a3oToM, COAepXKallHe M aJio
aToMOB Kucaopona M H3burrok aromos C u H. Takue peliecTsa Toxe
OynyT cnocobHbl K peaKuusM BHYTPUMOJEKYJISPHONO T[OPEHHs], HO
TENIO0 U TeMnepaTtypa TaKuX peakKuuil Oyiyr HeBeJaHKH, a cie-
IOBaTeNLHO, Oyfer Majla M BEpOATHOCTb IepexojJa TOpPEHHA BO
B3pbiB. K TakuMm BelllecTBaM MOTYT ObITb OTHECEHH HUTPOrYaHUIHH
CN4H,0,, nuaurporoayon C;HeN204, mOMHHHDPOYpETaHEl, IOJHBH-
HUJAHHUTDAT d AD.

DHepreTUKy 3THX BEIIeCTB TakKXKe JIerko [OBHICHTb 100aBjeHueM
K HUM HEKOTOpOrO KOJHYEeCTBA OKHCJIUTEJNS (M3 uMCJIa BellecTs, He
CNOcOOHBIX K 3K30TEPMHYECKOMY MpOLEccYy pasnoxenus). B asrom
clydae NPOUCXOMUT HAPYIlIeHHe rOMOTEHHOCTH H TeM CaMHM 3Hayu-
TEJBHO YMEHBIIAeTCsl BO3MOMHOCTL BO3HHKHOBEHHSI B3PHBA.

§ 6. CHOCOBHOCTb K F'OPEHHIO PA3JIHYHLIX BELUIECTB
H CMECEH

B coorsercrBuu ¢ npuHHnoM Beprao (oH, 6e3yci0BHO, ClpaBef-
JIUB )15 BBICOKOSK30TEPMHYECKHX peakIHH, MpOTeKaloluX IpH KOM-
HATHOH TeMmepaType) BecsiKkas XUMHUYecKas cHcTeMa, IJsi KOTOpoi
BO3MOXHA 3K30TepMHYyecKas -peakuus, npd noabope COOTBETCTBYIO-
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WYX BHEIHHX YCJIOBHH TOJKHA 0KasaThes CNOCOGHOM K paclpoct-
paHeHHIo B HeHl mpouecca ropeHHUs.

s noITBEepHKAEHUA 3TOrO MOJOXKEHUS aBTOP KHUMY MpOBET PSA
TOPMOXHMMHUYECKUX PacyeToB, a 3aTeM [J0Ka3aJ SKCIePUMEHTAJbHO
CIOCOGHOCTE K TOPEHHIO HeKOTOpPbIX HHIUBUAYAJBbHBIX BellecTB H
NBOHHEBIX cMecef.

K uncny Takux BelllecTB OTHOCATCS aMMOHHHHBIE COMH MHODHX
kucaor [98, 90], muorue conu ruppaauHa M HAPOKCHIaMHHA, KOMI-
JIEKCHBI€ cOe IMHeHHSl — aMHYbl HUTPATOB MeTaJJIOB.

Takxe cnocoGHBHIMH K NODEHHIO OKaszajUCb NBOHHBIE CMeCH BhI-
coKokanopuiinuix meramtos (Mg, Al) ¢ somoi {29), xapGonatamu
MeTaJJIOB, OpraHHYecKHMH COCJMHEHUSMH, CONepKALlUMH KHCIOPOA
(cmupTamy, yraesonamu 4 ap.) [30].

B HekoTOpHIX cllyyafx TepMOXHMHYECKHH pacyeT pPeakuuH HMeer
y3Ke JADYTro#i CMbICA — OH NPOM3BOLHTCA € LEIbIO OUEHKH I0XKapo-
OMacHOCTH (W/IH B3pPBIBOOMACHOCTH) cHoreMbl. Tax, HanmpuMep, ycTa-
HoBJedHasd B 1957 r. B pesy/bTaTe HecyacTHOro cjayyasi B3pelBOOMAc-
HOCTb [fepxJopata cepefpa Morja ObThb fipenckasaHa 3apaHee Ha
OCHOBAHHMH TEPMOXHMHYECKOINO pacyera:

AgClO4=AgCl+20,+22 xkan (92 x/1x).

BemecnBa #1u cMecH, IpaKTHYeCKH He €IOCOGHEIE K TOpeHHIO
UM B3pHIBY NpPH KOMHATHON TeMmIeparype, TakK KaK IDH pasloxe-
HHH MX BbLIEISETCH CJAHINKOM MaJo Temaa, NpHOGperaloT 3Ty Chio-
COGHOCTL TIPH TMOBBLIEHHH B HUX 3amaca 3HEpIHH, T. €. B YCJIOBHIX
TOBHIILEHHOH TeMneparyprl. [IpuMepoM 3TOMY MOXKET CAYKUTh IpaH-
OMO3HBIH B3pPHIB pacniaBsa xJopara Kanusa (JIusepmysas, 1899 r.).
Io6aBka K XJopaTy KaJHsf MaablXx KoJuuects ropioyero (1% wuauro-
na+5% karamuszatopa MnO;) nenaer €ro ¢mocOGHEIM K TOPEHHIO
npH KOMHATHOH TeMllepaType (npu atMocdepHOM nasienuu). [Toses-
HHH MarepHas [0 BONPOCY O HEOXKHUAAHHBIX II0XAapax H B3pblBax
HMeeTcs B cTaThe [144].



