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Beeaenne

Cosepuenno ceKpemno. FOcmac Arexcy:

UHPOPMAUUSL K, PASMBIUACHUIO

qysypn}{ Anexcauap Buxrtoposuu B gercrse Obul HOPMallbHbIM
PEOEHKOM: NOBOPUTH, XOAUTh W 3aHUMATbCA MHPOTEXHUKOH Ha-
ja7 OgHOBpeMeHHO. biaronaps naronorvyeckoil Tare K cnvukam, KOCT-
paM, B3pbiBIaKeTaM U PAKETHOMY MOJETUPOBAHWIO PRHO MO3HAKOMMIICA
¢ xumueil. [TapaluloTHCT-UHCTPYKTOP.

JlokTop XuMHUecKux Hayk, KaHauaart dapmalleBTHIecKUX Hayk, aB-
7top 150 HayuHbix nybnukauuii, 120 cBuaeTenbCTB ¥ ATEHTOB Ha HU30-
Operenus, 6 opuru-
HaJIbHBIX CHHTETHHE-
ckux (apmiipenapa-
TOB. YcUeN CUHTE3H-
poBaThb M MORPOOHO
u3yuuTL cBbiie 800
He OMUCAHHBIX paHee
OpraHH4eckHx  co-
enuHeHuid. Brnepsbie
10ApoOHO  KcCcneno-
BT KWHETHKY, Tep-
MOOWHAMUKY H Me-
XaHW3M [POTEeKaHHs
1BYX AECATKOB OpH-
PUHANTBHBIX  XUMHYe-
CKUX peakLui.

Bce npennarae-
Mbl€ B KHMIe ONbITh
B OUPOTEXHUUECKUE
dburypol ocsonn emé
B MEPEeXOQHOM BO3-
pacre 0e3 KepTBO-
NPUHOWICHUH, [0TO-
My HTO CTPOro co-
Bmozan Texuuky Ge-
30MACHOCTH W THIATEJILHO MbLJ1 PYKH fepe eaoil.
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K uumamearo

K OHEUHO e, Bl ApKas NM4HOCTh, HHave BaM He CTOMO Obi MO-
KynaTh 3Ty KHWFY W, BEPOSTHO, Bbl cepb&3Hbii uMTaTENb, [O-
CKOJILKY 3ariisiHyJIM BO BBejeHHe. Sl HaferoCh, UTO Mbl He paccTaHeMcs
JI0 MOCneaHed CTpaHUMbI, a MaTepuan KHUrM nojckaxeT Bam uHTepec-
HOe yBJieUeHUe Ha JOJITHE IrOJibi.

Heno B ToM, uTo ecTb J10au, Opocaroulue TeHb Jaxke B MOJTHONH TeM-
HOTe. D710 NUpoTeXHUKH, XoTHTE CTaTh oAHKUM K3 HUx? Toraa noexanu.

B kHure nogpo6HO onvcaHo OpUroTOBIEHHE OKOJIO ABYX ThiCAY MH-
POTEXHUUECKUX COCTABOB W MHIUBUIYATbHBIX BEUIECTRB OT AOUCTOpUUE-
CKHX MPOTOTUIOB MOPOXa 0 KOMIIOHEHTOB COBPEMEHHBLIX TBEpPAOTOIlN-
JuBHbIX paker. [IpUBOAATCS COTHU IKCTPEMATbHBIX XUMHUECKHUX OIbi-
TOB.

Bbi y3HaeTe, KaK C MOMOLLK XUMHUECKHX MOpPEBpalleHH MOKHO
C/I€NIaTh MCKYCCTBEHHbIM BYJKAH, KOMHATHYIO MOJIHHUIO WIW LBETHO
TymaH. Kak pasBect#t oroHb 06€3 ChiMUEK W 3a)KUIajiKW, 0OJb30BaThCA
3NEKTPOCBapKoii Oe3 aneKkrpuUecTBa U [axe UMHUTUPOBATh 3BYK I1afalo-
uiei aBnadbom6b1. Kak nokpacurs mnams B 060t user. Kak 3actaButh
ropeTs XKeJie3o, Meb uiu cBuHell. Kak rnopsxkeub BUHO, recok wid gaxen
noa sogoii. Kak M3roToBUTL BeTMKOJIEMHbie OPUITHAHTBI, KOTOPLIE CBe-
TATCS B TEMHOTE W 3aropalporcs fpd ayHoBeHuu Bosgyxa. Kak caenathb
[TUCTOHBI WK XJIOMYLUKYW W3 apceHala MeJMKaMeHTOB JloMalliHe#t anTey-
ku. Kak Bozoii pazxeub KocTép. Kak OpUroToBUTL CaMOBOCILIAMEHAIO-
LIMecs COCTaBbl U3 MYKH WIH oTpyOeii, a caxap, Kpaxman Wik Bary npe-
BpPaTUTHL B IOPOX.

Jns mofo3HaTenbHBIX W TPYJ0TIOOHUBBIX BKIIIOUEHO MPaKTHYECKOE
PYKOBOJCTBO M0 U3rGTOBJICHHIO B KYCTAapHBIX YCJIOBUAX (heliepBEpKOR, B
TOM HHCJIE HU3OBbIX, BEPXOBBIX, BOJHBIX W JAXe KOMHATHBIX, HalpuMep,
Ha Opa3sgHUYHOM CTOJIE WIK Ha WOKONaAHo| TloBepxXHocTH 100uneiiHoro
TopTa.

N3 cBoero gercTBa s NPEKPacHO MOMHIO, UTC BO JBOpe He ObLIO HU
OJIHOT'0 HOPMAJIbHOTG CBEPCTHUKA, HE MeuTaBluiero Obl cenarh W 3anyc-
TUTb PaKeTy Ha OTCIYKUBIUEH KWHOMNEHKE WIH XOTS Obl KOHCEPBHYO
DaHKy ¢ nomowblo kapbuaa, a tem Oosee DOANATUTL  MarHWEBbIH
B3pbIBIIAKET HA BU/Y Y OAHOKJIACCHMUL.




Bpenenue 5

A nomory BaM W3roToBUTH CKa304HO kpacuBbiil deifepBepk cBOUMU
pykamu, ga ewé tak, 4Tods! 0T Baluero ycepaus HUKTO HE NocTpajan.

CoBpeMeHHas NHPOTEXHWKA Wardyya ganeko Bhoepén, U AorHarte eé
Hallla 3ajava.

JIudHO 9 He cMor Obl OTJIOKHTE 3Ty KHHMI'Y B CTOPOHY, HE MPOYHTAB
€€ OT KOPKHW [0 KOPKH, HO, BO3MOXHO, y Bac bonee kpenkas cuna Bosu u
ceifyac ecTh UIAHC 3TO POBEPUTH.

Dasaiime 002080pUMCSL

E cnu Bl 3ax0THTE OY€Hb OBICTPO M3YHUTH MaTEPUAS STOH KHUTH,
npoyuraiite €€ ornaBlieHUE.

Ecnu nonsiTaerech HalTH OTBET HA MHTEPECYIOLIUI BOMPOC, NocTa-
pailiTech cpasy nonactb B Hy X Hbii ans Bac pazgen.

Ecnu xe noka Bel He poragbiBaetech 0 4yéM CHPOCHTH 3TY KHHUTY,
MOit coBeT: npodyuTaiite €€ 0T Havyajla M 10 KOHUA.

Ecnu Bawm B rojioBy nomne3yT ONacHbi€ MBICIH — cCaMO€ BpeMs 03Ha-
KOMHTBCS C TEXHHUKOMH Be3onacHoCTH.

3anoBenu MUPOTEXHHUKA BbLyYHTE HAU3YCTh ¥ CTPOTO WX BbINOJIHSAHTE
— B 3TOM Baua crpaxoBska.

Haiite cnoBo, uto He OypeTe yBENUUYUBATL 3ArPy3KH NPHBOAUMBIX
NUPOTEXHUYECKUX COCTAaBOB - OCTaBbTe cede IIaHC JoUUTaThCs OO0 M0-
ClieAHEN rnaBsbl.

Ecnu Bei Bcé ke mobepérech A0 AeMoHcTpauuK cBoero eifepsepka,
NOMHHTE, UYTO HCKYcCcTBO TpebOyeT KepTB, HO Jiydlle YycaauTb HX MNO-
Janbuie.

Kak 6s1 ne nosén cebs nepen spurensmu Baw deitepsepk, penalite
BHJ, YTO UMEHHO 3Toro Bot u gobuBanuce.

CnoBoM, aenaiite BCE, UTG XOTHUTE, HO TaK, 4YTOObI HE JIMIMKTBLCS I3TOH
BO3MOYXHOCTH. |

Cosemwt bviearozo

@ N obneruenus paboTbl C KHUrOH s no3BoMO cede BOCMOb30-
BATBCS MPOBEPEHHBIM MPUEMOM — PAJOM CHUMOATHUHBIX MHKTO-
CpaMM, 4To-To B BHE AOPOKHBIX 3Aak0B THNA: «Ha 3TtoMm yyactke AU
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HeT», «llpoeskait ObicTpee» wnu Haobopor «CtouMocTs nipoesna 20
rpH».

Uurarh KaTeropMueCcKM 3alpeIEeHO
He Bnesait — yosér

Hudopmarius K pazmbliIe HHEO
Cnacaiics, KTO MOXKeT

Muag onacHocTh

Paborali nop taroi

OCTOpPOKHO — CUHTE3 Boibpoc matepuanos
Tebs npeaynpexaanu OOpaty BHUMaHHE

bbb PEI6O

Yacersw 1. OnacHoe 3HAKOMCTBO
I'nasa 1. [lo3BosbTe NpeacTaBUTHCH

1.1. 9Ilexnuxa oeHs

% Mepuarolas cBeua, ¥ BCHbILIKA MarHUs, U MOLHbIA B3pLIB, CO-
Kpywaoiui sapedesru ropy, uMelor odiyto npupony. Hayka,
W3yYarouias 3TH MPOLECCh], NOJYyUYHIA Ha3BaHHE «ITHPOTEXHUKA», UTO B
NepeBojie ¢ TPeUECKoro f3blKa A0CA0BHO O3HAYAET (TEXHUKA OTHA».
Oruém, Kak CpeacTBOM 3alUTLI OT JKUBOTHBIX, @ MOTOM U OT JuoAei
HAIIW MpeKy HAayuWwuch MOJb30BaThes ewé B riyOOKoi apesHOCTH,
[pOCTO OHU HE 3HAU, KaK 3TO Ha3piaeTcA. CaMm Ke TepMUH «IUpOoTeX-
HHMKa» B CBOE BpeMs BKIIIOHaN Oojiee LIMPOKOE MOHATHE U 00be AU HSIT BCe
o0JlacTH 3HaHMS, HMEKOUIME OTHOLICHUE K OrHIO U B3pPbIBaM. Tax, UTANb-
SHCKMH anxuMuK BUpHMHrydy4uo B 3nameHHTOH KHure «llupoTexrusy»
(1540) onmcbiBaeT gaXe OCHOBbI METAJLTY prdeCcKOro MpPoU3BO/ICTEA.
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Jo cepeaunnl XIX B. K THPOTEXHHKE OTHOCHJIUCH CBEACHHS MO M3-
FOTOBJICHHIO 325KHIraTesIbHBIX M OCBETUTENBHBIX COCTABOB, B3PbIBUATHIX
BEIIECTB, pa3lM4HBIX BUAOB IOPOXa U, KOHEYHO, (dheliepepkos. B nane-
HEHILEeM B XOJie¢ HAyYHO-TEXHHUYECKOrO Mporpecca 3TH OTpaciy Mojlyyu-
JIU CAMOCTOSITESIbLHOE DPA3BUTHE.

CoBpeMeHHas MUPOTEXHHKA BKJIIOYAET BOCHHYIO U MUPHYIO 067aCTh
npuMeHeHus. [loag TepMUHOM «MUPOTEXHUYECKUIT COCTaB» Mnojapasyme-
BAIOTCS BELIECTBA WM UX CMECH, CIIOCODHBIE pearuposarh ¢ 0Opa3osa-
HUEM IUIaMeHU, AbIMa Wik O00nbWoro o0nEMa ras3os, a UX pa3lioKEHHE
CONPOBOXAACTCS TEIIOBBIMU, JbIMOBBIMH, PEAKTHUBHBIMH W 3BYKOBBIMU
s dexTamu.

nupomexuusaff | IMipoTexnuka
A [TipoTexnukaf] d1a A

119
AeGHIoB

uduonos AeblioB

RHPOTEXHHKA
ans
NBOCHHHKOB A
YMCTBCHHO

OTCTANDLIX
NHPOTEXHHKA

i
ABOCHHUKOB §

[TonobHble peakUUu UHULIMHPYIOTCS B Pe3yjibTaTe HArpeBaHus, yaa-
pa, TPEHHs, CHIBHOrO OCBEIUEHHS WIW MEPBHYHOIO B3pbIBA APYroro
B3pbIBYATOrO BELLECTRA.

ITo ycnoBusM mepexona ropeHus B AETOHALUMIO B BUJIE YIapHO BOI-
Hbl B3pbIBYATbIE BELICCTBA AENAT HA HHUNHHPYIOLIHE, OpH3AHTHDBIE U
MeTaTe/IbHbIE WK MOpoXa.
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Hano npusHarh, 4To oTHeCeHHe BEUIECTB K onpeenénnoi rpynne Bo
MHOTOM YCNOBHO. MX moBegeHue npu ropeHuy 3aBUCUT OT MHOroOYMC-
JieHHbIX (PAKTOPOB: TeMMepaTypHOro pexuMa, pa3BUBaeMOro IaBleHUS,
CTENEeHW AMCNEpPCHOCTH COCTaBa, WIOWIAAM MOBEPXHOCTH TOpPEHUS, Ha-
JHYUs aKTHBHPYIOIIMX WM UHIMOHPYIOmMX MPUCaoK, Xapakrepa nep-
BUYHOIO UMIMYJIbCA U JaKe MACChl pearupylolero BeiecTsa.

Tax, MOXHO C IOMOIIBIO ABIMHOIO MOPOXa CAeNarh MEIEHHOrops-
(KM, UCKPUCTBLI OCHranbCkuMid OrOHbL W B30PBATh I'PAHWUTHYHO CKaNy;
CBEpXB3pbIBUATBLIN HUTPOrIMUEPUH 3aCTaBUTL pabOTaTh, KaK METaTelNb-
Hbifl COCTAR W JBUraTh CHAPSbL, a TPOTWI, NUKPUHOBYIO KUCIIOTY U OU-
POKCWIIMH UCMONIb30OBATL B KaueCTBE roproUuero TREPAOTOMIMBHBIX pakeT.

Hanpotue, MHOr1e NUpoTeXHUUECKUe COCTaBbl OrHEHHbIX (POHTAHOB
W paKeT, CKUraeMble POCCHITbIO BHE KOpIyca, BOCIUIAMEHSIOTCS C Tpy-
JIOM W ropsaT o4eHb crnabo WM JlaXke TYXHYT. 3aTo MoryT caMoBO3ro-
parbCst OpH HeNMPaBWIbHLIX YCNOBHMIX XpaneHUs B OonbLIOH Macce co-
BCEM HEOXKMAARHBIC MaTepualTbl, HAlPUMEp, Yrosb, 3€PHO, OTNUIIKH, ce-
HO, MAKJIA, TOpd, pa3mUuHbIC JKUPBL.

H3zeectHo nu Bawm, uro kunorpaMM TpoTuia 0Opy B3pbiBe AaéT
SHEpPrud B JIBa C JIMIIHWM pa3a MeHblle, ueM Takas ke Macca
OeH3una, croparoias B JIBUraresie aBTOMoOus.

IToBeneHue NUPOTEXHUUECKMX COCTaBOB OyaeT ans Bac HacTolibko

ke be3onacHo, HaCKoNbKo Bbl cymeeTe UX NMOHATb U NPUPYUHTD.

1.2. Hauném cHauara

€CTONKOBbiE MOJIb30BaTENIM KHUIM 3TOT pa3enl MOryT MpomnyCTUTb.
Bawm xe, noporoii umtarens, npuaércs rnpopadoTarh JaHHbIH Mare-
- pvaJ oBHUMATENbHEE. _

Yrtobel Bam He npuxoauioch cnbilliaTh O NUpoTexHuke, deiieprep-
Kax W reHuaibHBIX CcaMoyukaX, W3YUMUBIIMX [IPeAMET TONbLKO Ha
COOCTBEHHBIX OIKOKAX, — HE BepbTe. 3allOMHUTE, YTO O€3 IIIEMEHTAPHBIX
3HAHWH XMMuM B 3Ty oONacth Jiyullie HE COBATBhCS, a W3y4aTb CTONb
WHTEpECHbIR NOpeAMET BO BCEX OTHOLICHWSX BbIFOJHEe Ha OMIHOKax

JIPYrHX - UX yiKe JJOCTAaTOYHO yclielld COBepUIMTh (Ge3 Hac.
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Hrtak, ropeHue MUPOTEXHUUYECKHMX COCTABOB MNpeiCTaBnseT coboif
OKHCIIUTETbHO-BOCCTAHOBUTENBbHYIO PEaKUHIO. AKTUBHOCTD TaKoi cmecH
00YCNIOBJIEHA XUMUYECKUM B3auMozeii-
CTBHEM OKHCJIMTEJIS U IrOPIOYEro.

B uuciie Haubonee npUMeHSEMBIX
B HauleMm jelie OKMCIUTeNeHd Comu KH-
CIIOPOACOAEPKAUIUX KHUCIOT, B aHUOHE
KOTOPbIX MPUCYTCTBYET 3JIEMEHT Mak-
CHMAJTIBHOIT CTENEHH OKUCIICHHOCTH!
xnopatet —~ KClO; Ba(ClO;),;
nepxnoparbi — KClO,4, NH4ClOy;
Hutpatsl — KNOj3;, NaNO;,
Ba(NOs),, St(NO;)s,
NHNO;, Pb(NO3),,
nepmaranatsl — KMnQO4, NHMnOy;
xpomatst U 6uxpomatbl — KyCrOy, KoCryO5, (NH),CrO;
cynbhare — BaSOy, CaSOy, SrSOy;
a TaKxKe OKCHB! U epoKcUabl MeTaunos — Fe,0;, FesO,, PbO,, PbyO4,
MHO;), BaOz, CI'O}, WO3
ApceHan roprouux cpeacts el 6onee BHY LLIUTENEH:
METAJUIbI — MArHUH, aIOMUHHIA, KeNe30, LIMHK, MEJb, CyPbMa;
MeTannouasl — cepa, hocdop, KpUcTanIHuecKrit Hoj, TeXHUIECKU
yIJIepoa B BUAE APEBECHOTO YTl UIIH CaxH,
cynbdubt — cypbMbl (aHTUMOHHI Sb,S; 1 SbaSs), onosa (SnS), me-
v (xaneko3uH Cu;S 1 koBenuH CuS), Mmbitibska (pe-
anbrap As,Squ aypunurment As;Ss), dhochopa (P4S;);
YIrIEBOAB! — JIAKTO3a, CaXxapo3a, KPaxman, JeKCTPHH, APEBECHbIE
ONUIKH, MULIEHUYHAS MYKa, HUTPOLE/ITHOI03a;
YIr1eBOROPOAbI — MapaduH, BOCK, LIEPE3UH, aHTpaueH, HApTaNIUH,
HeTENPORY KThI;
CMOJIBE U KaMelu — KaHWdOJIb, IeNNaK, Pe3UHATHI, MACTHKC, I'yM-
Muapabuk, denonbopManbaertiHbie CMOJb
(uauTon u Hakenur);
KayuyKu — [OJIHY PETAHOBBIH U pazinyHble Oy TaJUEHOBBIE;
TepMomiactbl — noauuaUIXIopuA (IIBX) u nonuakpunamug,.
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Cwmounbl, kKameau, kayuyki, I1BX, nexcTpHH u onuda TakKe HComb-
3YIOTCSl B KAUECTBE CKIEHBAOLIUX BEUECTB — EMEHTATOPOB.

Kpome 1010, B NMpOTEXHUYECKHE COCTAaBbI MOTYT BXOJHTb «KPacH-
TENnW» [IAMEHH, IbIMOOOPA30BaTENM, BOTOHACMbIE AbIMOBBIE KpacHTe-
JH, (NerMaru3aTopsl, CHUKAWHE 4YBCTBUTEIBHOCTh K MEXAHHYECKHM
Y TEII0BbIM BO3JEHCTBHAM, CTA0WIIM3ATOPHI, yREIUYUBAKOIIME XUMHYE-
CKYIO CTOHKOCTb, aKTHBATGPbl U HHTHOWTOPBI FOPEHHA. ‘

1.3. Coeaaiime ymHoe Auyo

ﬂe UMes TOYHOTO pelieliTa, He Kakdas Xo3sHKa pUCKHET NPHroTo-
BUTb HOBOE KyJlHHapHoe O/100. A 4YTO TOr/a rOBOPUTL O MHPO-
texHuke. [Ipexae Bcero, s onpeaeNeHUs COOTHOLUCHUS KOMIOHEHTOB
Bam HeoOxoauMo 3HATH ypaBHEHHs MMPOTEKAOIIMX poiteccoB. Ecin Bh
ycnend noa3albiTh XMMHIO, OBNErYUTL COCTABIEHUE CYyMMAapHOI peak-
LUH [TOMOTYT HEMY APEHBIE [IpaBHIIA:

a) HaMHCaTh PEAKLMIO B3PbIBHOTO Pa3/IOKEHUST OKHCITHTENS,

0) OpeacTaBuTb PEAKLHIO rOPEHHS BOCCTAHOBUTENS B KMCIIOPOZE,

B) YPABHATb KOIDHDHUUUEHTH! Y aTOMOB KHCI0OPOAA,

') IPOCYMMHPOBATE [10J1y YEHHbBIE PABEHCTBA.

K npumepy, cocraBnenre OuHapHOH cmecH u3 OeproneroBoit conu u
CBEKJIOBHYHOTO caxapa, Oonbiie M3BECTHON B Kpyrax TEppOpHCTOB Kak
«zaman Kuéanbuuuay, Oy IeT BblMIsAETH TAK:

a) KCl0; —» KCi+ 30

6) C1,H»0,, + 240 — 12CO,+ 11H,0

B) 8KCIO; — 8KCI+ 24

I‘) 8KCI0; + C;:H»O — 12C0O, +1 1HQO +8KCl
M=123  M=342 :
Kak Bbt yxke porajganuch, Hy»KHOE HaM YPAaBHEHHUE NMOJYyHHIOCh HA
OYKBY «I», HO NOJIb30BATHLCS UM MOKHO.
3Has MOJEKyJSpHbIE MACChl pearupyromMx BELIECTB U CTEXHOMET-
pu4yeckue Ko3PQULMEHTb peakuuM HX BIAWUMOAEHCTBUSA, HECIONKHO
paccUUTaTh HEOOXOUMBIE COOTHOUIEHUA UHIPERHEHTOB!

anClO;:w ~ 74% MCaxapo3sl :—33& ~26%
8-123+ 342 8-123+ 342
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INoxedb TaKyKO CMECH MOXKHO Karjiel KOHUEeHTPHPOBaHHOMN cepHOil

KHCIIOTbBI.
(#-9°) || wucrbiTaAHMAX 3TOTO COCTAaBA BMECTE C HAPOAOBONBLAMH, HO TaK
H He ycnen ero onoGpurs.

B nupoTrexHuke 4atile BCTPEUaOTCsl MHOMOKOMIIOHEHTHBIC COCTABBI,
Hanpumep, TPOHHasa MOpoXoBas CMECb M3 KaTMHAHON CEMUTpPsI, CEPLI U
ApesecHoro yrag. JIrobolt xopoluuit XuMMK 3HAET, YTO CKOpPOCTH OMpe-
NENFIOoIeR cTagueit cnoxHOU peakuuu sBnsercs Haubonee MeaneHHas.
[MupoTexHuyeckMe ke COCTAaBbI HAa MEPBLIA B3rfsg BexyT cebs  ado-
manbHo. CKOpOCTB CropaHus CMECH CelUTpa-yroib 2-5 MMm/c, a CocTas
cenuTpa-cepa B 0OBLIKHOBEHHBIX YC/OBHSAX COBCEM HE BOCILIAMEHAETCA U
b cnabo roput B Harperom no 100°C cocrosumu. Tpoitsas xe nopo-
X0Bas CMech OBICTPO CropaeT B OTKPBITOM BHAE €O CKopocThio 10-
15MM/c unu B3pbIBACTCS B 3aMKHYTOM NPOCTPAHCTBE.

310 ABAeHUE OGBACHAETCS CONPSDKEHHOCTBIO peakliinit, koraa Bbie-
Jiaoleecs B Xxoae OHHApHOro B3aWMOACHCTBUS TEIUIO YCKOpSET MpoTe-
KaHUE MapaijejbHOro npouecca ropeHus, NPUMEPHO Tak XKe, KaK fajib-
11aM B pyKapuliax Tenjee, 4eM B fiepqaTkax.

HssecTHOE Jaxke LIKOIBHHKY YpaBHEHWE FOPEHUS MOpoXoBoil cMecu
NMus npubIM3UTENBHO OMUCHIBACT [IpOLECC:

2KNO; + S +3C —> K;S + Ny +3CO,; + 148,3 kxan

B nelicTBUTEABHOCTH peakuus B OaA/LTUCTHYECKOM PEXUME NPOTe-
kaet no Oosiee cloxHOMY MyTH ¢ 00pa3oBaHUEM euié HEKOTOPHIX TBEp-
IbIX MPOLYKTOB, IO3TOMY B ra3 npespataercs okoio 43% nopoxa, a He

- 59% kak crenyer H3 ypaBHEHHUA.

Ewg ¢panysckuit xumuk Mapcenen beptno (1827-1907) ycraHo-
BIJT, 4YTO pasJioKeHHE JBIMHOIO HOpOXa COMPOBOXKAAETCH KOMOMHALMEH
AOTONHNTENbHBIX peaKUui, Ha HalPaBIEHHE KOTOPBIX OrpOMHOE 3Hae-
HHE OKa3biBacT NABIEHUE pearupyroileil Maccht:

4KNOQO; + 5C — 2K,CO; + 3C0O; + 2N, + 182,3 kkan

(Vo= 240 n/kr, t=3068°C)

2KNO; +2S — K580, +SO; + N,

(Vo= 160 w/kr, t=3171°C, Q = 658 kkan/kr)

2KNO3 +3C — K,CO;+ COZ +CO+ N, + 161,2 kkan

2KNQO; + S +2C — K;S04 +2CO + N, + 158,5 kkan

2KNQ; +S+C  — K804+ CO; + Ny +200,1 kkan

Kcraru, pycckuii napb Anexcasap Il anudo npuHAn y4yactue B
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rae: V, — BeaenseMsrii 00bEM raza, t — TeMNepaTypa peakiiu,
Q - tennota npouecca, f — pacuéTHas CUila B3phiBa.

OnHo M3 mpemnlaraeMbix cyMmapHeix ypasHenuii (Cappo) npote-
KaIOHIEro Npouecca MMeeT BUJL:

10KNO;+4S+12C — 8CO, +3CO +5N, +K2CO3 +2KQSO4+2KZS

(V,=279,5 n/kr, t = 2660 °C, f = 3100 kr/cm®)
To ecTb, MONAPHOS COOTHOHICHHE PEArMPYIOIMX KOMIOHEHTOB PABHO
2,5KNO; : S : 3C. Pacuét noxasmiBaeT, 4TO B 3TOM CJlyyae BecC Bbile-
AsoWMXxcs rasoodpa3HbX OPOAYKTOB cocTaBiser 53% , a M3 Kaxkaoro
KUJlorpaMmMa nopoxa obpasyercs 280 1 rasa.

VYpasueuue JIeOy COOTBETCTBYET pasloXEHUIO aHITMICKHX BOCH-
HbIX IbIMHBIX MOPOXOB, Cropalomix ApyH NOBLILIEHHOM JaBIeHUU ¢ 00-
pa30BaAHMUEM HOIUCYNbOHUAOB:

16KNO;+7S+21C— 13CO, +3CO +8N,+5K;,CO5 +K;,S0,+2K,S,;.

T0 ecth 2,3KNO;: S: 3C (V, =225 n/kr, Q =740 kkan/kr)

[Tpu >TOM TBEpABIA ocTaTok cocransgeT 57,8%. Ero konuyecTro yBenu-
YWMBAETCS MPH CHKUIaHMM NOPOXa Ha OTKPBITOM MPOCTPAHCTBE.

B croé Bpems Anbdppen bepxapn HoGenb (1833-1896) u Dpunpux
AGenb, YCTAHOBUB, 4TO B IIPOAYKTAaX TOPEHHUS AHIMHMICKOro MHHHOIO
1I0poXa OTCYTCTBYET cynb(aT Kaius, NpeanoKUau CHCI[yIOLU,CC ypaBHe-
HUE ero pa3floxeHN:

6KNO3 +4S +15C— CO, + 13CO +3N, + K’)CO} + 2K’JS’)

(V, =360 n/kr, Q =516 kkan/kr),
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YTO BIIONHE COOTBETCTBYET COCTaBY: ceautpa 66%, cepa 14%, apesec-
Hbiit yrons 20%.

Kak npasusio, B 60nbIMHCTBE HOAOOHBIX ypaBHEHMI HE yHHThHIBa-
I0TCS YINIEBO/AB, BXOASIIHE B COCTAB IPEBECHOrO YIJIA, a BeIb COAepKa-
HMe yriepoaa B HEM COCTARNAeT Bcero 72-96%.

Pasznosxenve TpoilHOW cMecH, pacCUMTaHHOH Ha I0JHOE ropeHue
(bepTno), cooTBeTcTBYET cocTaBy 84: §: 8 U MOAXOIUT 0] ypaBHEHHeE:

10KNOQO; + 3S + 8C— 6CO; + 5N, + 2K,CO3+ 3K,S80,

(Vo =204 n/kr, t = 3354°C, £ =2804)

Takoit nopox npu cropaHuu AaéT HeboapuioN 00BEM razoB, HO
OUSHb BBICOKYIO TEMMEpaTypy B3PhiBa BCIEICTBUE [10JIHOIO CHKUIaHUs
yriaepona. Ha OoTKpBITOM NPOCTPAHCTBE KOMWYECTBO HINAKOB OT 3TOrO
MOpoXa TakKe YBENUUUBACTCH.

B nmupoTexHuke npHMeHSOTCH OOMbUIeil HACTBIO cMecH, UMeIOLIHe
HEJOCTATOK OKUCAMTENS, TO €CTh, C OTPULIATENBHBIM KUCTOPOIHBIM Da-
JAaHCOM, MO3TOMY pPacuéT KOMIOHEHTOB [0 NEPBOMY TPaAULIMOHHOMY
ypaereauro (2KNO; + S + 3C) ans Hac Bcé sxe Oonee npeafovTHTENEH.

O06BEM BBLIENAEMOrC rasa B NOPOXOBOH CMECH MOXKHO YBENHUHUTD,
CMECTHB HallpaBEHUE PEAKIMM Ha BbLIEIEHUE OKUCH YIiepoa:

2KNO; + S + 6C— 6CO + Nyt K,S

Kaxk BUgHO 43 YpaBHEHMS, 11 3TOro. Hago B/BOE YBENUUUTH CO-
JepaaHue B COCTaBe JIPEeBECHOro YIilsf, To ecTh, Ha 13% oT obled mac-
cei. TeMnepatypa peaxkiuyu, NpaBaa, npd 3TOM CHU3UTCH, Oa U Takas
cMmech OyaeT Bectu cebs nocrokoiiHee, HO UMEHHBO OHa JIEXKHT B OCHOBE
OOBLUIMHCTBA PEAKTUBHBIX COCTaBOB (PeHepBEPKOB.

: B naneHeiinieM npy U3roToBlEeHUU pakeT, LWIBEPMEPOB, MUENOK,
’KaBOPOHKOB U Pa3lH4HbIX (DOPCOB MBI K HEH BepHEMCH, a MoKa
3aNOMHUTE Mariueckylo uudpy «13».

1.4. Ymo bwt 3mo 3HaUUA0?

@ 75 NIOBBIUIEHUS BBDKUBAEMOCTY aaBaiite pazbepémcs. basy nupo-
TEXHUKH COCTaBASIOT BeileCTBa, KOTOPHE HE TOJBKO KPacuBo
ropaT, HO W NIpU 0COOBIX YCIOBUAX ciocoOHBI B3phiBaThes. UToOH 3T0
vHTepeCHOe CBOMCTBO He 3actaio Bac Bpacnnox, nns Havana Hamo noj-
FOTOBUTBLCA XOTH Obl TeOpeTUUECKH.
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B3peiBuaThiMM Ha3biBAIOTCS BEUIECTBA (Ui MPOCTOTHI HANMCAHUS
«BB»), cnocobHbIe TIpK BHEIUHEM BO3ACHCTBUM MFHOBEHHO pa3naraThcs
C BbLAE/IEHMEM OrpOMHON MEXaHHYECKOH, TeraoBoO# i CBETOBOH 3Hep-
ruu. OGBIYHO, IPOLECC TAKOTO Pa3NOKEHUS] Mbl HA3bIBAEM «B3PBIBOMY.

PaznoxeHue ¢ MakcUMAaIbHOH TIOCTOSHHON CKOPOCTHIO He HIbKe 2
KM/c, MOYy4MIIO HAa3BaHHe «1eTOHAHMAY. DTO CJIOBO NPOUCXOIUT OT Na-
TUHCKOTO «detonarey (JOCIOBHO (TIPOrpeMeTh») U 03HAYAET oueHb Obl-
CTpOe XHMMUUecKoe mpeBpameHHe BB, pacnpocTpaHseMoe co CBEpX3BY-
KOBO#l CKOpPOCTBIO M COMPOBOXKIACMOe BblACHeHHeM aHepruu. Cober-
BCHHO, 110 criequryecKoMy 1IyMYy Mbl ¥ OLICHUBAaeM, MPOU3OINEN B3PbIB
WIH HET. o

Iog MHUTHAPYIOWHAMH UM TePBUYABIMYA B3PbIBHATHIMH BEIIECT-
BaMH{ TIOHMMAIOT TAaKHE, KOTOPhIC B3PBIBAIOTCS OT TEIIOBOrG WIM MeXa-
HUYECKOro BO3AeHCTBUA (MNams, UCKPa, yaap, TPEHHE) U CHUJIOH CBOEro
B3pbIBA BHI3BIBAIOT NETOHALMIO IPYroro MeHee 4yBcTBUTENbHOrO BB. K
HHUM OTHOCSTCS IpeMyuas pTyTh, asuj M cTH(hHAT cBUHLA (TeHepec), TeT-
pazeH u apyrue. OHM NPUMEHSIOTCS B KarlCIONAX-IETOHATOPAX M KalClo-
J8X BOCTUTAMEHUTEN AX.

BpH3aHTHBIMH HA3bIBAIOT B3PbIBUATHIC BElleCTBa, KOTOphiE YCTOM-
YMBO JETOHUPYIOT ¢ DOMABIIOH CKOPOCTh M APOOAT OKPYIKAOU{Ue Marte-
puaiel. B ux uucne: Tporun, okroreH, rexcored, TOH, retpun, menunur,
IHHAMUTH, aMMOHMIHO-cenuTpoBble BB U Bes rpynna uHUMIMUpyO KX
BEIECTB. '

K cuactbio, GONBIIMHCTBO COCTAaBOB /i (peilepBEPKOB Jake BO
«B3PBIBHOM» PEXUME Pa3NaratoTcs 3HAYNTENBHO MEJIEHHEe H OTHOCHT-
CAl K rpyTiie Tak Ha3biBaeMbiX MeTATEJbHLIX BEWECTB UK NOPOXOB.

B3peiBuarbie CBOHCTBAa MHMPOTEXHUYECKUX COCTABOB XapaKTepH3y-
10TCH CKOPOCTBIO ACTOHALMK, OPH3AHTHOCTBIO M (pyracHbiM JAcHcTBHEM
(tabn. 1, 2).

CKOpOCTh NeTOHANMH — DTO CKOPOCTH, ¢ KOTOpOH Hano vberars ¢
MECTa B3pPbIBA, YTOOBL OCTAThCA B MHUBBIX.

Jis nupoTexXHUYECKUX KOMMO3ULMH Ha OCHOBE KAIWIHON CeauTpsl
0OBLIUHO OHa He fipeBbiliaeT 1 KM/C, A XJIOPATHBIX COCTaBOB — 2,5
KM/C, B TO BpeMsl KaK /Ui HEKOTOphiX Opu3aHTHHX BemecTs (TDH, rek-
COreH, HUTPOrIULIEPHH U Ip.) CKOPOCTh PaclpOCTPaHEHUS Y JapHOH BOI-
Hb! JOXOAMT 10 8-9 kmM/c.
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CkopocTts geToHauun Maorux BB, B uactHocTH, TpoTUNIA, BO3pacTa-
€T C NOoBbiEeHHEM ero miaorHocTd. [lpaBna, 3Ta 3aBUCUMOCTE Habmoa-
ercs [0 ONpelneéHHBIX fPpe/erfloB, Bblile KOTOPbIX B3phIBYATHIE CBOHCT-
Ba MOTYT BLIPOXKIATHCH, HANPUMEp, KaK Y NMUPOKCWIHHA, KOTOPLIH MNpe-
BPALLAETCH B MOPOX.

Tabnuna 1. Koncmanmel 83ppleHoz0 PA310XHCEHUA HEKOMOPLLX 83DbIE-
YAHILIX 8eleCme

Make. cko- | Bpusantsocts. | PaboTtocmo-
Ne BipbiguaTnie A, | POCTH HE- CKATHE CTafb- | cobHocTy B Vo,
n/n BEIECTBA MM TOHALMH. Horo kosapua, | 6omode Tpa- a/Kr
KM/C MM YL, em’
1§ Avmouut AT 10-20 3.8 7-8 270-285 930
2 ¥ Ammoruit IDKB-20 28 4.35 13 265-290
3 | Asimonur 62XKB 10-12 4,5 14-16 360-380 895
4 1 Ammonan M-10 10-12 4.5 15-18 430-440 780
S | Ammotian ckanbH. Ne3 8-10 4.6 18-20 460-480 810
6 | Axsaiut AP3-8H 100 3.5 22-25 400-410 822
7 1 Axsarca T-20 110 5,0 24-26 350 987
8 | Axmanan A-10 290 4,2 . 23-25 430 812
9 ] Amomoron 10-20 5,0 28-30 675
10 } Acrpanur 8.0 995
11 | BBBT-18 120 5,0
12 | Tekcoren 1-1,5 8.8 475-495
13 | Fpaymonur 79/21 40 4.2 20-25 360-370 895
14 § Ipanuron-1 40 5.5 26 345 820
{5 § I'panntoa 7A 40 5.3 26-28 400-420 800
io | I'panynur AC-8 20-25 3.3 22-26 400-420 990
17 § I'pammonnr 50/50 38-42 4.15 430
18 § [panynur M 15-20 3,6 18-22 320-330 980
12 } I'pasyncton (Boa.) 25-30 5,5 32-34 1045
20 | AuuamoH (apes.) 3,6 350
21 | Hetonutr M 4-5 52 18-22 460-500 832
22 1 HNuuurponadranun 1,15 100
23 | JuuamuT 75% Kuseanr. 6.0 440 535
2 Houur 1.8 5-6 95-125 580
25 § Hrnanur 25-30 3,76 15-20 320-330 980
26 § KapGoton IJ1-10B 150 5.0 28-30 450-470 844
27 | Hutpornuuepux 1-2 1.7 550
28 } Hurporaukons 74 650 734
29 § Hutpomurndkonas 425
30 § Hoptpomeian §-10 6,5 14 410 930
31 § Oxtoren 18 9.1 415 782
32 | Tportun 8-10 6.7 7-16 285-310 750
33 1 T3H 1-1.5 8,6 500
34 1 Yraeuut 3-6 7-9 2,2 7-11 130-170 560
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Tadanna 2. Koncmanmy! 83pbleHo20 pazioxcenus HeKOMOpsIX
HUDOMEXHUYECKUX COCINAB08

Make. cko- | bpusantHocts, | Paciuupenue
No "
Cocras, % POCTG | CHATHE MEAHOTO| HaBECKH B
n/n AETOHALHH, LHIHHAD2 6amoe Tpayu-
KM/C 7 X 10,5, mm M, e
1 [ Ba{C105), 88,  wautosn 12 3,08 0,3 108
2 { Ba(ClO;), 81, akapouanasa cmosa 19 1,56 2.9 155
o) ’ 52
3 Ba(ClOs); 25, Ba(NO;), 25, KCIO; 25, 245 3.1 110
aKapouaHas cmoita 21, nekctpus 4
4 | Ba(Cl0s;), 85, wennak 15 2.5
Ba(Ci0;), 25, Ba(NO;); 62, akapougHan Henonubii
5 1,95 70
cMosa |3 B3pbIB
6 § Ba(NO;),60, Al13, Mg 14, souton 13 2,48 0,2 22-75
7 Ba(NO»), 66, crutas Mg-Al 22, kactopo- 2,53 Henonubiii 37-113
BOE Macno 3,  uauton 9 B3pbIB
8 | BaNOy), 73, Al27 Henoniibiii 34
B3pbiB
9 § KCIO; 66, SrC,0; 20, wuauron 14 2,68
10 KCIO; 26,  Sr(NOs;), 56, akapounHas 22 Henonusiii 90
cmona 18 B3pbiB
1 KCIO; 63, CuO-2Cu{(CH;COO), 21, 1,65 1.9 143
kanudons 10,  mexkctpuu 6
12 KCIO; 60, Na;AlFg 24, wennak 13, aka- 1.45 Henonusiii 100
ponaxag cMona 3 B3pHIB
13 § KCIO; 75, Al125 1,5 3,2 160
14 | KCIO; 69, Mg-Al3l 7.0 175
15 ]} KC1O, 87, apesecHsbili yroas 13 1,62
16 § KCIO; 87, rpadur 13 0,5
17 { KCIO, 91, kepocun 9 (xnopatur-3) 3.6 5,5 255
18 §J KCIO; 90, napadun 10 (weanunt ONed) 5.1 365
19 | KCIO; 75, apeBechas Myka 25 2,6 3,8 220
20§ KCiO; 72, cepa 28 1.6
21 { KCI0O; 90,  caxaposa 10 105
22 | KClO, 66, Al34 0,76 172
23 MopoxoBas Makoth 89, apesecHbtd o 0.4 Hewssepumo
yroab |1
Henoauoiit
2 Hl -
24 | Heimpbtii nopox Do 1.0 —_—
25 1 NH;NO, 195-3.4

DTOT TmapamerTp IOCTUraeT MaKCHMyma IpH B3pbiBE BEIIECTBA B
OUeHb MOTHOH 000J104Ke, HanipuMep, B CTAILHOMN WM HenocpeCcTBEHHO
B Iy pe B KpenKko# nopoze.

B cBOE BpeMs B uycne Haubonee MpUMEHAEMbIX crocoboB onpene-
AleHUs CKOPOCTH NeTOHALMH BelecTs Obi1 MeTon Jlotpuina.
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Bpu3aHTHOCTH BEIECTB — UX MOLIHOCTH, KaK U MOLIHOCTh [ABUXKY-

Hierocs noessa, OUCHUBAETCS KOAUUECTBOM BO3MOXKHOM paboTHl B eau-

HHULY BPEMEHHU WIH, IPOIIE rOBOPS, paspyUIHTeAbHOH CUNoi (npobamnum

: spdexroM). g sKkcOCpUMEHTATIBLHOrO ONpeneneHus OpU3aHTHOCTH
npoeonaT npoby Ha «obxarne» CBUHLOBBIX cTONOUKOB (Ipoba ['ecca),
B3pHIBASA Hal HUMH HaBeCKH OOpa3LOB M OLEHHBAS yposeHb nedhopma-
LMY MO pasHOCTH BHICOT. BemiecTna, He cnocobHbie YCTOHUHBO NCTOHH-~
poBaTh B 3THX YCIOBMSX, UCCAEHYIOT, UCTIONB3Yd 6onee 0OGBEMHBIE
CTaIbHBIE KOJbLIA MW MeAHble UHAMHAPHL (Kpewepbl) Ha «Opu3aHTO-

-- Metpe» tuna Kacra. )

BaxHpiM nokaszarenem OpH3aHTHOCTH CIYKHT TECT HAa KOIHYECTBO

ApobnéHoro necka oT ETOHALIMH craHzapTHOU HaBecky BB.

) ®yracHoe aeiicTBHe (paboTOCTIOCOOHOCTD) MUPOTEXHHUECKHX CO-
CTAaBOB XapakTepH3yeT WX CNOCOOHOCTh pacwiupsaThes B 00BEMe NpU
B3pbiBe. OOLIYKO, AJIS OLEHKU 3TOro napaMerpa NpuMeHsoT npoby Tpa-
VIUIs 00 paclidpeHHI0 BHYTPEHHEH MOAOCTH CBHUHLOBOH «OOMOBD, B
KOTOPOM MPOU3BOAUTCH B3PHIB HABECKH, a TAKOKe MeTO] HanlucTHUECKO-
ro MasTHHKA, M0 €ro OTIIOHEHWIO NoA ACHCTBHEM YAApHOH BOJIHBIL.

B upcie OCHOBHBIX XapaKTePUCTHK B3PbIBUATHIX BEIECTB IHEPrHs
r3pbisa E (kIbx/kr), ero temsiota Q (xWkr wan kkan/kr), o6bémMHas
sHeprus (xJ[x/n), o6uEM BbiNEIsEMOrO rasa V, (J/Kr), TeMneparypa pe-
akupn t (°C), pasnenvie peroHaunn (FTla vnm krfeM?), KUCAOpPOIHBI
Bananc (£ %).

U3 pacuéTHBIX TapaMETPOB B CBOE BpEMS TAKXKE LIMPOKO HCHOb-
30BAJIUCH MOKA3aTesH CuIbl B3pbina f (KF/CMZ) 4 ero noreHuuain P (1/m).
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DTH KOHCTaHThl HAM TOXKE MPHTOASTCH A8 OTHOCHTEIBHOIO CpaBHEHHUS
BB, MHOrve U3 KOTOpBIX B HACTOSALIEE BPEMS He NPUMEHSIOTCH.

BaxHolt xapakrepuctuxkoil BB sBnsercs kpuravecknii apuamerp —
MHHUMANGHBIA qHaMeTp BELLECTBA, MIPH KOTOPOM e BO3MOMXKHO YCTOH-
yuBOE pacnpocTpaHenue aeronauuu. OH cocraBaser oT 0,01 mm gng
azypa ceyrUa g0 200-300 MM 1A% HEKOTOPBIX BOaOHanonHeHHbX BB
(aKBaHAIOB M aKBaToNIOB). B MpoTHBHOM ciyuae yiapHas BOJHA MOXKET
yracHyTb M O0biIasg 4acTh B3phIBUATONO BELLECTBA HE NIPOpearupyer.

IMeHHO 4YacTHipl HMCXOAHBIX TPOAYKTOB Ha MECTe B3pblBA dafie
BCEro MO3BOMSIOT 3KCMEPTaM OLEeHUTh BUA MpuMensemoro BB.

Tporunosplii 3xBHBANCHT (0,) ABASETCA PacOpPOCTPaHEHHON  Be-
JHYHHOM oueHKW MouHocT BB uepes paborocnocobhocth TpoTHaa. 3a
STAJIOH MPUHAT TPOTUA ¢ OTHocUTenbHOH maoTHOCTRi0 (d) 1,5 1 Teno-
toii B3pbiBa (Q) 4186 x/[x/kr (1000 kkan/kr).

C noBbllIeHHeM TNAOTHOCTH JETOHALMOHHAA 4YBCTBHUTE/ILHOCTD
muorux BB (impokcunvHa, TPOTH/IA, MUKPUHOBOH KUCTOTHI M JPYTHX)
CHHIKAETCH, & B3PbIBHBIE XapaKTepUCTUKA yiayuimaioTes. C 310l 1ensio
HEKOTOpbie B3PbIBUATHIC BEWIECTBA MPUMEHSIOT B TIepellIaBIcHHOM Biije
(naripiMep, MeIMHUT — IUIaBieHas NMOoJA JaBIeHHEM MUKPHHOBAsS KHCIO-
ta). Ho nanHoe npaBuno AeHCTBYET JMLLUbL OTYACTH: MPH OUCHb BHICOKOM
NABACHUM HEKOTOpble BEWIECTBA M NHUPOTEXHHYECKHE CMECH TEPSIOT
B3pbIBUATRIE CBOHCTBa. DTO MX KaueCTBO WHOTAA HA3bIBAIOT «CKIOHHO-
CTBIO K MEPENPECCOBKE. -

Hnorpa »tuM moap3ylOTCS cneudalbHo. B dacTHocTH, mnoseiiasn
[OTHOCTH TMHPOKCHAMHA C TIOMOLUBIO pacTBOpuTeieii, A00HBaIOTCH
CHW)KEHHS CKOPOCTU ere AerOHallMM, TEM CaMbiM, YMEHbiNas Gpu3aHT-
HOE W yCHUIUBas MeTrarelbHOE ACHCTBHE, MpEBpaias rpo3HOE B3pPblBYA-
TOE BeuleCTBO B MOpoX. B TexHonoruu ¢gefiepBepkos UMEHHO NMpeccoBa-
HUe M03BONSeT NpeppatuTs MHorue BB B apdexrusnoe roprouee. Cmecu
s poToBcnbliiikk, obpaboraHHbie moa AaBAeHHeM, NpeBpallaroTCs B
CTIOKOHHOrOpsHe 0CBETHTENbHbIE COCTaBbI.

K cuactbio, 60JBHIHMHCTBO MUPOTEXHHUIECKUX COCTABOB, HPUMEHSE-
MBIX 1S QelepBepkos, Mo cuile OGpu3adTHOro AeHCTBUS M paborocno-
coGHOCTH 3HAUMTENLHO YCTynaoT coBpeMenHbiM BB. Onnaxko He Hano
3a6bIBaTh, 4TO HEKOTOpbIC M3 HUX B CBOE BpeMA aKTHMBHO HCIIOJb30Ba-
JUCh B TOPHOPYAHOM H BoeHHOM aefe. Ocobylo onacHocTe B MHPOTEX-
HUKE NpeACTaBAAIOT XJIOPATHBIC CMECH C OPTaHUYECKUMH BELECTBAMMU.
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1.5. Kmo ne cnpamaica - s He 6uHo8aMm

YA 10 TOMY, Kak Bbl HHOIIa HeneH3ypHO YAMBJsSETECh, Nepenep-
KaB 3aXOKEHHYIO CIIMUKY B pyKe, BbI yxKe B Kypce, 4TO HHPOTeXHH-
YyecKHe cMecH CropatoT ¢ BblaesieHdeM Terta. Ho He Bce 3HatoT, 4To npu
3TOM MPOLECC PA3IOKEHUS OKUCIUTEN MPOTEKAaeT KaK C MOrJomeHneM
sdeprun (3HIO0TepMuYecKHH), Tak U ¢ €& BblIEHCHUEM (3K30TepMHYe-
ckHH). B peakuuax nepBoro Tva NPUHHMANOT YUYacTHE [IEPXJIOPATEI,
" cyabbaThl, OKCUBL, NEPOKCH/BI, NEPMAHTaHaThl U [1I0YTU BCE HUTPATHI.
Ko BTOpoil rpyniie oTHOCATCA BCe XA0PaThl 0 HUTPAT aMMOHHA, NO3TOMY
3a cuéT NOCTOAHHOrO NPUTOKA TellJa CKOPOCTh UX pa3loXKeHHs Npo-
IPECCHBHO YBEIWUYMBAETCS, M MOXKET MPUBECTH K B3PbIBY. DTO He0oOXO-
JUMO YUWTBHIBaTh [pU KOMIIOHOBKE COCTABOB, TaK KaK 3TOT (axkTop
CHIIBHO BITUAET HA UX «HYBCTBUTEILHOCTHY, AETOHALMOHHbIC CBOHCTBA 1
TEMIIEPATYpy FOPEHUS. -

JU1d Hauana peakuyd ropeHus HeoOXOAMMO MeCTHOe MOBblilleHHe
TeMreparypbl cOCTapa (TellJIOBOH HMIIYNIbC), UTO JA0CTUraeTCs BO3ICH-
CTBUEM ropsuvx MOPOXOBBIX a3oB, 3AEKTPO3aniaia UM XK€ NpUMeHEeH -
€M CIIeMATbHBIX BOCTLUTAMEHHUTENbHBIX cpeacTB. HakoHew, ecaM s cimox-
HO BBIPa3uiics, BOCNOJB3YHTECH 3aXHUTAIKOHK.

A BOT [Is MHHUHPOBAHUS B3PbIBA APUMEHSIOT KarlCiofb-aeToHa-
TOP, YAap MU JaXe TPeHHe, TaKk KaK CKOPOCTh Pa3fosKeHUsl NUPOTEXHH-
4eCKHX COCTABOB HANPAMYIO 3aBUCHUT OT XapakTepa UMIYJbCa, UCMosib-
3yeMoro ans Bo3Oyxaedus peakuuu (tabda. 3).

Tabnuna 3. 3asucumocme 63psl8HAMIBIX CEOHUCHE NUPOMEXHIIUECKUX
COCMAB08 OM HAYAABHO20 umnyasca no A. Lluonoecromy

Ne c o Pactunpesme Hasecku 20 r 8 66MOe Tpayuns, oM’
acTas. %
n/n bukdopros wHyp Karicions-netosatop Ne§
1 Kanus nepxnopar 85, yrosb apes 15 198 318
2 Kaaus nepxnopat 59, maruuii 41 49 88
3 Bapus untpar 86, unauten 14 0 120
4 Tpotust (d =1,55) 0 718

Ecnu  peakiyoHHas cMech HHULIMUPYETC OTHEBBIM UMIYJbCOM H
- €€ pasfloXKeHUe TIPOUCXOAHT B OTKPBITOM MPOCTPaHCTBE, TO CKOPOCTH
ropeHus u3MepseTcs, Kak NpaBuno, CaHTUMETpaMH B cekyHay. Ecnu xe
pazioKeHue NpOUCXOANT B 3aMKHYTOM 00BEME, UNU B KauecTBe HCXOX-
* HOrO MMIyJbCca UCTOML30BAH AETOHATOP, peaklys 00epHETCS B3PHIBOM,
CKOpOCTh PaciipoCTpaHeHus KoToporo Oyaer B Thictdu pa3 Gonblue.
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Tabnuua 4. Temnepamypa ecnoiiuiki (Lo, ) HUPOIMEXHUYECKIX CMecell
Hpu nPOZPecCcleHOM Hazpese 5 2pad/sun

Kanus xnopar

Kanua nepxnopat

Foprouee % okucnurens | TemnepaTypa §% okucnutens u| Temueparypa
FOPIOYETD BCMbIIKH, °C rOpIoUEro senuiky, °C
C rpoHLts okcanat 19/81 350 17/83 440
Cypemsi [11 cynbsdun 54/46 290 48/52 420
MarH{eBble OITUAKH 63/37 560 59/41 460
AnoMuHueBas myapa 75/25 785 77/23 765
Cepa 63/37 200 68/32 540
Yronb ApeBecHblit 87/13 325 85/15 460
I"papur 87/13 >890
JlakTo3a 74/26 185 71/29 315
1ennax 77/23 240 83/17 385
Wauton 77/23 280 81/19 430
Kanugons 82/18 335 86/14 435
Jlekctpusx 60740 210 72/28 310

Kanus surpar

bapus uurpat

Fopiouee % okucnutens uj Temnepatrypa |% okucnutens u| Temoeparypa
FOPHOHETO Benbiiky, °C roproYero BCnbilikH, °C
AHTUMOHUT 55/45 450 58/42 >450
MarHHeBble OMUIKN 63/37 565
ANOMHHUEBad My apa 75125 >890
Cepa 61/39 450 77/23 >450
Yrob ApeBecHbIf 87/13 415 90/10 >450
JlakTo3a 77/23 430
1lesnax 86/14 415
Hauron 86/14 >450
Kanudgons 90/10 >450
JIeKCTpyH 80/20 395
Cocras, % Toen. °C Cocras Ty, °C
KCIO; 66, 'SrCzO4 26, akapouadas CMOJ1a 2, nak- 225 Jusamur Nel HoBens 210
1032 2, NeKCTPUH 4
KCIO; 26, Sr(NOs), 56, akaponasas cmosnia {8 290 ['ekcoreH 225
KC10; 63. Cu(CH;CO0)»-3Cu(AsO:); 21, Kanu- 215 Oxtores 290
¢dons 10, aekcTpuH 6
Ba(ClO;), 81, axkapornHasg cmoia 19 248 83p.} Auuurponadrammi 310
Ba(ClO;), 25, Ba(NOs). 25, KCIO; 25, akapounHas 218 Tporus 295
cmona 2, nexcrpuu 4
Ba(ClO;), 25, Ba(NO3), 62,5, akapouaH. cvona 12,5 293 Terpun 187 B3p.
TTopoxoBas mMakotTs 88,5, yrons 11,5 312 T3H 220 B3p.
J{biMHEHT TOpoX 285 A3l CBHHLA 327 B3p.
[TupokCHanH cTabUNH3HPOBaHHBIi 185 pesyuas pryTs 180 B3p.
AMMOHHT CKaabHbI# No3 345 HoaucTeiii 2307 26 B3p.
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M nupoKCHNHH, ¥ TPOTHA, U JaXKe HUTPOTIAHLIEPHH, MOAOIOKEHHBIE B
HeOONbUIOM KONWHYECTBE Ha OTKPLITOM BO3AYXe, YCTOHYMBO rOpAT, HO
JIOCTAaTOYHO PSJIOM B30OPBATLCS KalCHJIIO MM MX CHILHO YAAPHUTh, YTO-
Obl Nporpemet B3phIB.

Kak BuaHO M3 TaOnulpt 4, TeMueparypa BCHBIUKH (tgen) 00Jb-
UIMHCTBA XJIOPATHBIX MUPOTEXHUIECKUX cMeCelt 3HAYMTEILHO HUXKe, YeM
NepxJiopaTHbIX U HUTPaTHBIX. IMEHHO MO3TOMY NMoA00HbIE KOMTIOZUIMH
MPUMEHSIIOT SISl M3rOTOBJIEHMS M3lenuif, TpeOyrolux ObICTPOro BoC-
NiaMeHEeHHs, B YACTHOCTH, BCEBO3MOXKHBIX 3BE3JIOK.

Huskasa temnepatypa senbiiikd nupokcuiuna (160-170°C) raxxe

MO3BOJISIET UCIOJIBL30BATh €F0 B aHAIOMMYHBIX TexHonorusx (oruu [ope-
joBa). I[lnoxo CTa6HHH3MpoBaHHblM MTUPOKCHIIMH BOCIIIaMeHseTcs elnd
nerue (135 -140°C).
| Temnepatypa BocflaMeHeHUs OOJBHIMHCTBA PEaKTHBHBLIX COCTABOB
" Ha OCHOBe ABIMHOIO MOPOXa NEXHUT B npeaenax 300-320°C.
) UyBCTBUTE/ILHOCTb OMHAPHBIX cMecell 0coDeHHO Bbicoka AJS TMpo-
nuced, coAepkKallluX OpraHUveckoe roprovee: JakTo3y, WeIak H WiaH-
toi. Kauudons B OONBUIMHCTBE COCTaBOB, KaK W3BECTHO, 3aMelIsieT
CKOPOCTb FOpEHMs, Ja ¥ TemIepaTypa BOCILIAMEHEHWA TAKUX cMecei
HECKOJIBKO BbiLLE.

Hns nupoTexHHuecKuX cMecell ¢ OKCHAaMH MeTa/uIoB XapakTepHa
- Gonlee BbiCOKAs TeMIepaTypa BocljameHedus. Tak, A HHUUMALMHK XKe-
neso-amomuHueBoro Tepmura (1300°C) npuMeHsoT «ycuiieHHble» 3a-
AKuraTesibHble COCTaBbl, Halipumep, MarHuesbtid TepMuT (Fe;O4 + Mg) ¢
TeMnepatypol Benbiku 575°C.

Hau6onee BbICOKOH uyBCTBHTE/ILHOCTBIO K HArpeBaHWIO OTIAHYAIOT-
¢ uHMUuMupyrowme BB, k npumepy, rpemyuast ptyTh, a HOQUCThIA a3oT
B3pbIBAETCA AaXKe MPH KOMHATHOH TeMIiepaType.

BocnpuuMYMBOCTL PeaKIHOHHBIX COCTABOB K MeXaHHYECKOMY BO3-
JeficTBHIO OOBIYHO OUEHMBAIOT MO OTHOLWIEHHIO K TPEHHUIO M HA yaap ¢
NMOMOLIBIO HEXHTPLIX NMpubopos — konpos (vaie Jlenua 1 Kacra).

Ilpu xenanuu B m060#H MoMeHT Bl cMoxkeTe 6e3 Tpyaa npu-

oo crocobuTh ux AN HAaHECCHH A LITeMITE]isI Ha MOYTOBbIC KOHBEP-
Tbl, NOTOMY 4TO HEIIOBEK HEHCKyLUéHHblﬁ UX C¢paszy H€ Bcerpa
OTANHHT.

Uy BCTBHTEILHOCTS K yaapy (Tabn. 5) ysenuuuBaercs B psigax:
HUTpaTbi —> TepxJIopaThl —> XJIOpAThbl;
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ATIOMMHHAN — MarHuii —> cepa —> napaduH —> pogaHMAbL

Tabnuua S. Hyscmeumensvnocmb K yoapy (ke/cm’) cmexuomempuue-
crux ounapustx emeced no A. Hluoaoeckomy

o ) Foprouee
KHCAHTEND o
Cepa Jlakvosa Yioab apes. | Maruuit {(mop)- | Amosuinudt (nyapa)

Kanus xnopat i.! 1.8 3.2 4.5 4,5
Kanns nepxnopar 1.2 2.9 4,2 4.4 5
Kanus untpar 3,6 5 5 4.6 5
Kania xa0par Kajus potavun Pcanbrap [lapagun Hadraand

0.5 0,6 i1 1.3
Kansts xnopat Kposanas cons aénr. | Cyposst (HI_) cyabpua pacut

2,2 3.5 >10

Jlnst cpaBHeHUs JABIMHbIH MOPOX BbLAEpHBaeT yaap no 2,8 kr/cm’, a
TPUHUTPOTOYOJ — OKO- -
no 10 kr/cm®. Tak uto
MOKeTe CMeAo TpOoTH-
JIOBOH LUALIKOW KOJOTb
opexu Ha KyxHe. UTtoObl
B30pBaTb HUTPOAMIIH-
KOJlb, Hajo cAydadHo
YPOHUTb Ha HEro rUpio
Maccoil B 2 KI' ¢ BbICOTbI
180 cM; rpemyuas pTyThb
JeTOHUPYET Tpu Maje-
HUM TOTO K€ rpys3a ¢
BbICOTHI 5 CM, HHUTpO-
FIMLEPHH — 4 cMm, a Td
B3pbiBa HOQMCTOrO a30-
Ta WHOrAa HOCTaTO4HO
Ha Hero CHJILHO MOy Th.
Bbl 5Ke MOXKeTe MCMbLITATL COMHMTEbHBI COCTAB MOJIOTKOM Ha Me-
TAVIMMECKOH MnacTuHKe TNpexne, YeM HavyHETE UM HabHBaTb KOPIYC
pAaKeTb! WM OTHEHHOTC $HOHTAHA.
Haxe ecin Bam 370 oueHs NOHpasHTC, HE YBenuuusalite Ha-
BECKy HCMbITYeMoro cocrasa 6oniee 50 mr, a urobsi He OblLiTO
MYUHUTENBHO GOJABHO, He MOACTABAANTE Maibiibl,
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H3BeCTHO, 41O MOPOLIKOBbIE MUPOTEXHHYECKHE cMecH 00bIMHO Go-
Jee yyBCTBWTENbHBI K Y/apy, 4eM cIipeccoBaHHble . wiH 00paboTaHHble
LLEeMEHTAaTOPOM.

CnocobHOCTh COCTABOB pearpoBaTh Ha MEPBHUHbIN TEMIOBONH UM-
NyJIbC, KaK ¥ UX AETOHAUHOHHBIE CBOMCTBA BO MHOIOM 3aBHCST OT Ha/IM-
4usl B CTPYKTYpE pearupyoiiuX BEIeCTB ONpeAeEHHbIX MOJIEKY IS PHBIX
thparmeHTOB: .

—C=C—, —C=N, —N=0, —ONGQ,, —O0O—O0-—, —N=N—, >N—NK<,
—S-C=N, —0OCl0,, —0OCIO;, —0-MnO; ‘
31y 3akoHOoMepHOCTb 0OHapyxnia ewé B 1900 r. nepemii HoGeneBckuii
jlay peat 0o xuMuu nuaepiaavaey ko6 Baut-I'obd (1852-1911) (npouy
He MyTaTh C €ro 3eMJISIKOM »xHBonucueM BuuceHrom Ban-Iorom, He go-
SKUBLIMM JI0 3TOrO ciaBHoro cobbitus 10 ner),

Ecnu TakHe OCTaTKHM COOEpKaTCsl B CTPYKTYpe OKHUC/IMTENS W BOC-
CTaHOBHTEJIS, TO UYBCTBHTENILHOCTL pearupytolieii cMecu pe3ko Bo3pac-
Taer, k npumepy, coctaB KCIO; + KSCN (56:44) ouens B3pbIBOOTIACEH.

Ewmg arpeccusHee BenyT ceds BemiecTsa, COAepkaliHe B OHOM MO-
JleKyJie HeCKOJIBKO NMOAoOHBIX dparMeHTOB, HanpuMep, TPHHHUTPOTONY-
OJ1, HUTPOTJIMUEPHH MK TIEpOKCH alleTOHa.

Ha wu3MeHeHuWe uyBCTBUTE/LHOCTH MMPOTEXHHUYECKHX COCTABOB H
CKOpOCTb HX TOpEHHs CYIeCTBEHHOE BIIMSHHME OKa3biBalOT (PUBHKO-
. XMMHYeCKHe (HaKkTopbi.

Tak, DoBbILIEHKHE JMCNIEPCHOCTH KOMIIOHEHTOB 0 ONpeaenéHHOM -
cTeneHu crnocobcTByeT 00JIerYeHHIO BOCTJIAMEHEHHUIO TFOpHOYeil CMecH.
A npeccoBaHue WM BBeJAeHHE TEIJIOTPOBOAHBIX M TEMAOEMKHX KOMIO-
HEHTOB (B YACTHOCTH, METAIIOB) HATIPOTHB Je1aeT COCTAaBbl MeHee BOc-
MPpUUMYMBBIMU K TEMIIEPATy PHOMY MMITYJIbCY B CHJly OTTOKAa TemJIOBOM
3HEPrUM U mepepacrpeae/ieHuio e€ Ha OOJbLIYIO Maccy pearupyroiero
BelllecTBa. '

[peccoBaHMe CHUMMKAET CKOPOCTL FOPEHHS] KOMMO3ULMH, TaK KaK 3a-
TPYAHSET MPOHHKHOBEHHE pacKaNEHHBIX Ta30B Yepe3 WX NOBEpXHOCTh. B
3HAYUTENIBHON CTeMEeHH 3TOMY CTNOCOOCTBYET BBEJACHHE B MHPOTEXHHYE-
CKHE CMECH MIaCTHYHBIX CMON THOA KaHWPOU Wi FOPHOYHX Maces.

Bxmouenve dnerMaTH3aTOpOB ¥ NIAacTH(PUKATOPOB THINA Ba3esMHa,
MHHepanbHBIX Maceil, nmapaduHa, cTeapiHa ¥ pa3/iMuHbIX CMOJ, KpOMe
TOrO, yMEHbLIAET 4yBCTBUTE/IBHOCTE PEAKLIHOHHBIX COCTABOB K TPEHHIO.
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HHepTHble BewecrBa, I[UIaMEHHbIe KpacHTeNH, XHUMHYECKHe CTa-
Ouiuzatopbl (pazjiHuHble KapOOHATHI) TaKXKe CMOCOOCTBYIOT CHHKEHHIO
MeXaHUIECKOH YYBCTBUTEILHOCTH MUPOTEXHHUUECKHX CcMecei,

HarnpoTtus, npuMecH TBEPABIX BewecTB (Haiue necka HiH ApoOnéHo-
ro CTeKJIa), KaK, HAIPHMep, B CIIHYKAX, PE3KO MOBBILAIOT HYBCTBUTE b~
HOCTb MOAOOHBIX M3AENHIT K TPEHHIO.

TMoBblIeHHEe HCXOMHOH TEMMepaTypbl COCTaBa, a TAKIKE BHELIHEro
JIaBJIEHUs], WM rOpeHHE B 3aMKHYTOM MPOCTPAHCTBE PE3KO YBEIHYMBa-
I0T CKOPOCTb CrOpaHMf CpaBHUTENLHO 0e300HMJHBIX BEECTB M 4acTo
criocobcTBYt0T MX jaeToHauuu. [TomoOubiil »hdexkr Habmopaetcs npu
BO3rOpaHHH Aaxke B OTKPHITOM COCTOSHMH OOJIBIIOro KONH4ecTBa MUpo-
TeXHH4ECKOM cmecH (>10 Kr), NpHBOASILETO K B3PHIBY.

1.6. Xpanume denveu 6 cbepezameavnoil Kacce

E C/lM, BHSB COBETY IOCYAAPCTBA, AEHbLIH KTO-TO M XpaHUT B cbepe-
ratesibHOH Kacce, TO, Kak MoKa3ana MHOrOBEKOBas MpaKTHKa, MH-
pOTEXHHYECKHE COCTaBbl JIy4llle COXPaHATb B BHJe OyMaXKHbIX MponH-
ceii, yeM CMELUaHHOro NopoLIKa.

JeHCTBHTE/IBHO B CHILY XHMHUYECKUX H DH3MUecKMX (AKTOPOB rpos-
Hbi€ KOMIOHEHTbI CTAPEIOT U Jaske MOTYT CTAHOBHTLCS OMAcHbIMH.

[MocTosiHHble KOoNeGaHUs TeMnepaTyphl H BIXHOCTH BO3/AyXa H3-3a
HabyXaHuss M pPacTPECKMBAHMS COCTABOB MPHUBOAAT K H3MEHEHHUIO HX
MJIOTHOCTH M CTPYKTYpbl. [Topoii 3TOro A0CTaTOMHO [jisi B3pbIBA PaKeThI
Ha cTapTe.

HekoTtopbie «paboune BewecTsa» B MHTEpBaje KonebaHHs TeMnepa-
TYp MEHSIOT arperaTHoe cocTosiHue. Tak, HMTPOTIMUEPHH, BXOASLIMI B
pasHble KOMMO3HMUHH Oe3AbIMHBIX TMOPOXOB M ABISIOMACA HACTbIM
KOMMOHEHTOM TBEPAOrO paKeTHOro TOIVIMBA, 3aMep3acT MpH TeMIepa-
Type Huxe 12°C u npuobpeTaet 0coOyl0 HyBCTBUTEIbHOCTb K MEXaHH-
YeCKHM BO3ACHCTBHSM, a B OTTAsBIIEM COCTOSHMH pa3pbiXJseT COCTaB,
pe3Ko yBenuuuBas niaowaib ero ropeHus. [loatoMy B TBEpAOTOMIMBHBIX
pakeTax, CTOSILIMX Ha GOEBOM JIeKYpPCTBE, CTPOTO MOAAEPHUBACTCH Oll-
peaecénHas TEMIIEpaTypa M 3Ta CTaTbs PaCXOAOB 3HAUMTEIILHO (IPEBHI-
l1aeT 3aTpaThl Ha OXpaHy Mogo6HbIX OOBEKTOB.
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B cuny rurpoCKOMMYHOCTH KOMIMOHEHTOB M CKJIOHHOCTH HX K T'MJ-
paroobpazoBaHulo, HEKOTOPbIE COCTaBbl MPH HENpaBUALHOM XpaHeHWH
TEPSIOT FOpIOYHE CBOHCTBA.

Jns 3almMThl NUpOTEXHUYECKUX M3AeNnMil oT AeHCTBUS Bharu MX
4acTO MOKPBLIBAKOT 3aIUMTHOMN MEHKOH M3 napabuya, onudbl UM naka.
Ewg s>pdexrusHee BreseHHe B MX COCTaB 'MapoGoOHBIX LEMEHTHpYO-
LI¥X KOMITOHEHTOB.

Bo Bnaxuo# cpege BO3MOMKHBI caMble HexellaTe/bHbie XMMHYeCKHe
npespaileHus MUPOTEXHHUIECKUX KoMIMoHeHToB. Tak, Bxoasiuude B CO-
CTaB aKTHBHblE MeTa/ljibl MarHui M alMIOMUHUA 00pa3yOT FHAPOOKKCH C
Bble/ieHHEM BOoAOpoa. Bo3MoXHO, pasorpesaHuie U Jaxe BocliaMeHe-
Hue nogoOHbIX u3genuii, ocobeHHo coaepkamux Maruui. OObiYHO, TY
PeakL|Io YCKOpAKT, NMPHUCYTCTBYIOIIME HUTPATHl M TOTAA pas3fiodKeHHe
COMpPOBOK/1a€TCS BBIAENEHHEM aMMHaKa.

CTolKoCTb K Bliare KOMIIO3UMUHKH, coaepKalux KoMOMHaLMKU MeTa-
noe Mg+Al Cu+Zn, Al+Fe ewwé menbuie B cuny rajbBaHUYECKOro pas-
pyweHus 3alUTHOH OKCUAHOM MNEHKY HA MX MOBEPXHOCTH.

XnopaTHble ¥ MepxJOpaTHbie CMeCH MarHusl TeM OoJjiee HE pPeKo-
MEHAYIOTCSA K JUIMTEbHOMY XpaHEHHIO B CHJY JIOMOJHHUTENLHOrO KaTta-
JIUTHYECKOro BO3JEHCTBUS DTHX oKuciaurteneit. Beepenue B nmopoOHbie
cocTaBbl aMMOHHEBBIX coneit aenaet ux eul€ 6onee HeCTaOUALHBIMMU,

Komnosuumu amoMUHUS C NepeKHCbio 6apust B MPUCYTCTBHM Bilaru
pa3orpeBaroTcs A0 KUTIEHUS.

Ecnu Ber noburtend 3umHed pbibaiiku, To NoaoOHBIR 3dhdexT
CMOXM€eTe MPUATHO OLIYTHTb, W3FOTOBUB HEXHUTPYH) Fpenky H
CHapsMB €€ CMeChIO aTIOMHUHHEBOH MyApbl C MEHBLIM KYTOpo-
com (1:10). JToctatouHO B He€ MAECHYTb HEMHOIO BOJAbL, U OHA
HecKonbKo yaco OyaeT corpesaTh Bac cBoMM Tennom.

CocTaBbl ¢ xKeJe3HbIM MOPOLIKOM TaKXKe SBJSIOTCS HecTolkumu. B
MPUCYTCTBHH CJIENOB BJard ¥ OKHCIIMTENeH AuclepcHoe xene3o ObICTpo
KOPPO3HMPYET, @ AOMNOJHUTENbHOE MPUCYTCTBHE Cepbl JeiaeT HeNpuro-
HBIMM TaKHe CMECH yIKe uepe3 HECKOJIbKO Hefenb. JIns MpoanieHus Ku3-
HHM 3THX KOMIIO3HUMI Kene3Hbll MOpOUIOK MpeABapHTeNbHO MMaCCHBH-
PYIOT, HarpyMep, OKCHAUPYIOT B LUENOYHOM PAacTBOpPE CEIMTPbI, BOPO-
HAT 1100 MOKpbIBAIOT NapapuHOBOH MNEHKOH.

Onucanbl MHOTOYMCIEHHbIE ClydaH CaMOBO3FOpPaHHUs XJIOpPaTHbIX
MOpOXOB, COJiepkKalluX OepToNeToBY colib U cepy. Jeno B ToM, uTo naxe
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4yepeHKoBas (KpucTa/uylMyecKas) cepa B MPUCYTCTBHH OKHCIUTENEH H
BJlary crocoOHa rocTeneHHo peardposarb A0 cepHUcTOi KucaoTel. Cep-
HbI JKe LIBET W/IM KOJUIOHJabHasg cepa B CHIIy OOJIbLIOH AUCIEPCHOCTH
OKHCIAIOTCA ewé jlerde, 4To NOKa3biBaeT JIAKMYCOBas Mpoba Ha KUCIYIO
peakuuio. Bee XjiopaThl B KUC/IOH cpejie B3pbIBOONACHbI (BCIIOMHHUTE 34a-
nan Kubanbunya). Kak ycranoswi xumuk FOnk (1913) onacnocrb camo-
BO3rOpaHys TAKUX NHUPOTEXHUYECKHX COCTABOB PE3KO BO3PACTAET C BBE-
JEHHEM B pPeuerTypy HUTpara CBMHLA WM CYJIbhHaa CypbMbl (aHTHMO-
Hus).

Jnst crabunuzauus noaoOHbIX COCTABOB B KA4YECTBE pacKUcCIUTEeH
BBOAAT Kapbonatel. [1o 3TOM ke npuyuHe WHOrAa WX J00aB/IAIOT B KOM-
NO3HULKH, COAEpKAIUE OpraHuiecKue HUTPONPOU3BOAHBIE.

CoBMecTHOE npUMeHeHHe aMMHadHo#i ceiuTphl ¢ OepTosieToBoil co-
JIBIO 3afpelieHo He TOIbKO MPH W3rOTOB/EHHH «MHPHOM» MUPOTEXHHUHE-
CKOH NpOAYKLUHH, HO W TNPOU3BOACTBE OOEBbIX B3pPbIBYATBIX BEILECTB.
CrexuoMeTpHyecKas CMech 3THX MPOayKToB B3pbisaeTcs npu 120°C. A B
xoae 0OMeHHOH peakuuu Me)XAy BXOASIUMH B COCTAB consMu obpa3sy-
eTcs XJI0paT aMMOHHH — 0co00 B3pbIBuYaroe BelecTso. OnucaHbl ciy-
4auy ero camojieToHauuu gaxe npu 30-40°C!

Ciyuan caMOBO3ropaHMs JIbIMOBBIX CMecel, COoAepKailyX XopH/
aMMOHMsL U O6epTo/IeTOBY COJIb, K CHACThIO, He ONHUCAaHbl, HO TEOpeTHHE-
CKHe TpeanocbulKM U1 3TOro ecTh.

B kauectBe cTabuin3aTtopoB XHMHHYECKHI CTOHKOCTH NHUPOKCHIIM-
HOBBIX TNOPOXOB HCMNOAL3YIOT AUDEHWIAMUH ¥ LEHTPAIUTE — CUMMeT-
pHUHHble MHATKMIAM(DEHUIMOUEBHHBL. OTH BEIECTBA CBA3LIBAIOT BbLe-
JA01YIOCS PU XPAHEHUH a30THYIO KHCNOTY, MPEMATCTBYS CaMOBO3TO-
paHuio 6e3bIMHBIX [TOPOXOB.

I'nasa 2. /IbIMHBIH ABUraTE/Ib POrpecca
- 2.1. Jlynue nopox 6 nopoxo8Huuax, Hem
- Opobb 6 az00uuax

ak Bp yxe 3HaeTe, KanuilHag cenuTpa ¢ He3anaMsTHbIX BpeMEH
Hauina npUMeHeHue He TOJIbKO /151 KOHCEPBUPOBAHHUS KOMYEHOM
xonbackl, HO M B POU3BOJICTBE YEPHOIO (ILIMHOIO) MOPOXa, MpeacTas-
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Jsomero cobofi TOHKYIO CMeCh HHTpara Kaius, JIpeBeCHOro yris u
cepbl, B3PLIBAKOIYIOCS MpH TMOA-
JKUFaHUM B 3aMKHYTOM MpOCTpaH-
cte. CocTaBbl TaKOro THMA ObUIH,
Mo-BUAMMOMY, U300peTeHbl OKOJIO
100 r. no H. 3. B Kurae. Ouu
TPAKTOBAIUCL KAK pe3yJibTaT Co-
eAMHEeHHUs MPOTHBOMNOJIOAKHBIX
Havya , «MHb» U «IH» — CEJIMTPbl H
cepbl, a cepa MO TeM BpeMeHaM
Obl1a BOIJIOLIEHHEM MOJ3EMHBIX
CHJI ¥ acCoLIMMpOBaIach C BYJIKA-
HHUYECKOH AesTeNbHOCTLIO.
A Bam He mnpuxoounroce 8u-
Oemb, KAK y20/b UlU cepa
eopam 8 NAABleHou ce-
2N qumpe? Bpocome xycouex
YepeHKOBOU cepul @ NPOOUPKY C
pacniaasaennHuim Humpamoal kaaua. Cepa 3a20pumcsi 0c1enumenvio sp-
Kum beibia niaMeneM ¢ 201yb08amulM ONMMEHKOM U MOICEM NPO’CEUD
cmexno.
" He 3a6yvm>Te MoACTaBUTL MO npubop EMKOCTb € MECKOM H,
no;kanyicTa, yianuTe ¢ KOBPOBOFO MOKpPbITHA.

[Tepsoe onucanue NopoxononobHbIX cMeceit i1 deliepeepkoB laHo
kuTalickuM yuéubiM CyHb-Coimsio B 682 r. B BoeHHbIX HelsX nmoHayany
MOopox NpHUMeHsUIcs 0oJsiblue [T YCTpaleHus! rpoxoToM B3pbisoB. OnHa-
ko yxe Kk 1259 r. B «nogHebecHON MMMEPHH» MM CTATH 3apsDKaTh «OF-
HEHHblE KOMb» — MpooOpa3 OFHECTPEbHLIX pYKel U pakeT.

He uckmioueHo, 4To naspbl MEPBOOTKPbIBATENS MOMAHM Obl MpHHAaj-
nexars U Bawm, sxusd Bol Ha napy Toicsay sieT panblie. Beab ceroaus mo-
00# WIKOJILHUK 3HAeT, yTO MOJIYYHUTb JIbIMHBIA [OPOX MOMKHO, CMeulaB
TUlaTesIbHO M3Mesibu&HHbIE HUTPAT Kajlhs, HEPEHKOBYIO Cepy M JpeBec-
HbIH yrosib B cooTHowenuH 7:1:1. Ecnu y Bac mosiuTes iesianue y3-
HaTb, KaK H3rOTOBJISIIOT NMOPOX NpoteccHoHabl, HabepuTech TepreHus 1
JIOUMTANTE KHUTY 10 KOHLA.

Kak roprouas cMech 4EPHbI MOPOX BMEPBble OMUCAH BU3AHTHICKHM
nupoTexHukoM Mapkom I'pekom B 1250 r. Ero peuent skmouan 77%
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Kanuiino#t cenutpbl, 7,7% cepbt u 15,3% npesecHoro yras (cocr. 1,
Ttabn. 6). Ilo-suauMomy,
OH K€ NpPeAIOKHI CMecH
Ha OCHOBE KaJIMHHOH ce-
JIMTPbI B HEKOTOpBIX CO-
cTaBax «rpe4ecKoro or-
Hf». DTO 3aXUrartelibHoe
CpeAcTBO B BHAE cepbl CO
CMOJIMCTBLIMH BELLlECTBAMH
ObUIO U3BecTHO ewwé B VII
B. ECTb MHeHue, 4TO CTO-
netue crnycts apadbbl BBe-
JIH B €ro COCTaB CeJUTPY.
Ilo kpaiineit mepe, x 1290
I. Ha BOOpYEHHH MaBpOB
NOMUMO  KatanyJlibT H ?s
fasIMucT yXKe COCTOSAAHU
nepBbie MOPTHPHL — KO-
POTKOCTBOJIBHbBIE MYLUKH,

CTPENSIOIUHE KAMEHHBIMH .o SR
=

sApamu.

-

‘Tabauna 6. PaznoguoHOCKIU ObIMHO20 NOPOXA H OCHOGE HUMPAMOE

Ne 1 2 3 4 3 6 7 8 9 10
c = «
% s | 2| £ 82| 8| & | ¢ 55
EE| E| s || Bl & | g g%
2al 58 |82 © - ° g
= = | 2 l<E| E|F = =5
= it
Kajus Hiipat 71 48 84 66 79 77 65 13751706 | 30
Hatpus Hutpat 27.3 40
Cepa 7.7 [ 95 8 14 10 ii 18.7 123,5 12
CypbMa 6.3
Cypomat (1i1) cynnduin 5.9
Yroie apesectintit i53 {152 8 20 i1 12 10 8
JlpeBecHble ONUNKN i0
Jluruut 4
CerueTtoBa colib 6
KpoBsnas cons xméntas 15
Kpaxmaa 37.5
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Tabnuna 6. Ilpooonrcernue

Ne 11 12 13 14 15 16 17 18 19
j=N I
% = = | =g cz| B | Ex
& g |52 | & |TE
= = |22 SR
= @]
Kanus HATpaT 70,4 80 64 70,6 32,7 2
Hatpus nutpat 52.5 75 16,3
Hatpusa cynsdar 10.2
bapus HATpat 75 76
Cepa 194 12 20 9.8 10 i83 1 125
" Yrons JpeBecHblii 11,8 32,7 12,5 22
Caxa 7
JipeBecHbie OnHIKH 17
Jly6osas Kopa 27.5
JInrHuT 7.8 15
Caxapo3a 20

OnHo U3 MepBbIX CBHIETENILCTB O IPUMEHEHHH MOpOoXa B KadecTBe
B3pbiBuyaToro BewlecTsa (1242) Mbl HAXOAMM Y BBLJAIOILETOCH AIXMMHKA
aHryuiickoro MoHaxa (paHuuckasckoro MoHacTeips Pomkepa Bekoua
(1214-1294): «MoXHO NpOM3BOAUTL B BO3AYXE I'POM M MOJIHHIO, FOpas-
110 6osiee MOILHbIE, YeM ecTecTBeHHble...». OH Onucal NpUMeHeHHe MNo-
poxa B Kurae B X B. [UI1 M3rOTOBJIEHHS] PAKeT ¥ 32KHUraTe/IbHBIX CTpPe,

NpeanosioxmT MosIBjIEHHE B
OyaylieM ¢ ero MOMOUIbLIO
«KonecHul, ©Oe3 Jiolwajaei,
Kopabiieit 6e3 napycoB U BE-
ceji, JietarejbHbIX CHaps-
poe». B cBoboanoe or oc-
HOBHO# paboTbl BpeMs 3TOT
MOHACTBHIPCKUH MMHPOTEXHUK
pazpaboTan  4TO-TO  THUMNA
MEeHCHe, ONepearB Ha CTolle-
THS OTKPBITHE yBEMYUTENIb-
HbIX JIMH3. :

B 1354 r. Bocnpoussén
pelienT Nopoxa v U3y4uusi ero
MmeTarejibHbie CBOHCTBA elé
OJWH CMMpeHHbIi cilyra 6o-
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xuii Bepronpa LBapuy, Oonblie H3BeCTHBINH COOTEeYeCTBEHHHKAM IO Gec-
cMmepTHoMy npounsBenenHio M. Mnwpa wu E. Ilerposa «12 cTynbes»
(O6wexuTe CTY JIEHTOB-XMMHUKOB MMeHH MoHaxa Bepronbaa llBapua. ..
TNMourytun. Mimenn tosapuina Cemauixo). TTo kpaiineii mMepe, oaMH U3
NepBbIX BUJOB MOpOXa YBEKOBeHHsI ero (amuiuio (cocT. 2), a Ha €ro
poauHe B I'epMaHHM nake BO3ABUrHYT MaMATHUK 671arouecTUBOMY CO-
OTE4YECTBEHHHKY.

IepBoe u3obpaxeHue cTpendiolledt Mywkyu NosBHiIocs B EBporie Ha
NoJIoTHe OaTanbHOMH SKHBOMMCH, 3anevyaTsieBlieli nobedy aHrIM4aH Haj
(hpanuysamu B 6uree npu Kpecu (1326), ontako 6oeBas fieTOMMCh TOFO
BpeMeNlH 9TOT (haKT YNOPHO 3aManyuBaeT, YTO MOXKET YKa3biBaTh Ha 60-
Jiee no3aHee NPOMCX0XK/IAEHNE KapTHHBI.

Hauano npumeHenus nopoxoBbix paker B Poccuw, mo-BuanuMomy,
cneayer otHectn X-XII BB. Cormacho ynomunanuio B MinaTkeBckoii
JIETOTIMCH O (GKMBOM CrHe» OOeBbie paKeThl MCIOAL30BAIUCL B OUTBE €
nonosuamu {1184), X012 peub MOria UATH 00 OrHeMETHLIX CHapsiiax ¢
3KUTATENLHOH CMECBIO, CEKPET H3rOTOBAEHHSA KOTOPBLIX PYCHHMH YiKe
3HAIH. _

flepBbie B 3anmaguoii EBpone orHectpenbHbie OpYAHsl, OCHOBaHHbIE
Ha OALTHCTHYECKOM MPUMEHEHHH JILIMHOIO MOPOXa, NOAPOOHO ONMUCaHb
B cepeauHe XIV B. 8 ['epMaHHH, rAe K TOMY BPEMEHH YKE CIOXKHIACH
ceTb MaHyhaKTyp Mo NpOoU3BOACTBY FIOpOXa.

Ha Pycu nmopox anst BOeHHBIX ugjieit cranu M3rotaBnuBath ¢ 70-x
ropos XIV B. Kak ykazwiBaroT McTOpHuecKHMe AokyMeHTH (1389) npu
JMuTpuu JJOHCKOM yiKe ObilT HajayKeH BbITYCK ABIMHOFO OTEHECTBEHHO-
ro nopoxa («B3pbiBYATOro 3€Nbs» }, KpOME TOr0, MHOMMe ero CopTa 3aBo-
3WIKMCH M3-3a FPAHHUILBI.

«Hymkapckoe cociioBue» mnogeBunock npu HMeane I, a nepBbiM
TOPKECTBOM pYCCKOM apTuiliiepuu Obuio B3sATHE kpernocTH Kazauu nop
npeaBoauTensctBoM Mpana IV, Gonblire W3BECTHOTO Moj MCEBAOHUMOM
«I'posnstiin. U paxe A. C. IlymikuH, no-BuauMonmy, o6sa3aH cBoeli 3Ha-
MeHuTOH (amunued aailékomy npanpaaeny — 6ombapaupy ['puropuio
IMyuike, JOCTOMRHO ciloxHBIIEMY rofoBy Ha KyJIMKOBOM Mosie ¥ Mylka-
pam IlyuikuneiM, oTnuuuBIIMMcS 0c000i XpabpocTbio H METKOCTBIO MPH
ocane Kazanu.

TTopox B To BpeMs Ha3biBaiCa «3esibeM», a apTWlilepuiickue Bolicka
— «Typom». X039MCTBEHHOW HacTbi0 B HUX 3aBefoBall «NYyUIKapckuii
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NpHKa3», B KOTOPOM 3acefanu OoApe u JAyMHbie AbAKH. B nomomis
My LKapAM Ha3Hayasicsd KOPryc pabouHX — «TIOAaTHBIX Apsir». B MupHOe
BpeMA BCE OHW MPOXKHBAIM B KITYLIKAPCKHX ¢jlo0oaax».

TlepBoe mpuMEHEHHE /ILIMHOTO MIOpOXa B rOPHOB3PLIBHOM JIENIE€ OT-
HocaT k 1627 r. mpu paspaboTke WITOJLHH B ClOBaUKoM pyiaHuke. C
1632 r. aHanoru4Hble B3pbIBHbIE pabOTHI CTalli NPOBOJWTLCA Ha cepel-
pAHBIX pyaHukax B LlBeuun. ' .

Haubonee Bbuiatommeca B3pbIBHbIE padOThl € MOMOLIBIO TIOPOXa
OBpUIH BBLIIONHEHE! BO BTOpOI1 nonoeude XIX B. B kapbepax nopta ®pu-
yiabL Bo3ne Mapcend U Ha pyaHukax CuctvaHa Hepmaneko ot Tpuecra.
Momneitinne munbl Bo Opuyle Ovbii B3opeansl B 1851 r. u 1857 r. B
npucytcteun Hamoneona 1T u Benmkoro pycckoro khaza KoHcraHTuHa
Hukonaepuda, DTh MHHBE coztepkanu 32470 kr {bIMHOIO r1opoxa H Jalii
npu KakaoMm e3peiee Oonee 100000 kyOudeckux MeTpoB KamuAa. M3 Mun,
B3opBaHHblx B CucTHaHe HauOonee 3ameuarennHel: Nel6 ¢ 3apajgom B
13100 kr nopoxa, Nel8 maccoit 17700 kr u Nel2 ¢ daHTacTuyeckuM Be-
com 30000 «r.

lecTs BEKOB MPOAQIIKANIOCH IOCIOACTBO YEPHOTO MOpoXa B BOEH-
HOM JieJie, MPH 3TOM €ro COCTaB, MOJYUYEHHbIH B CBOE BpeMa 3MITHpHYE-
CKMM MyTéM, n3meHWiIca Maio: mopox Beprio (coct. 3), AGens (cocT.
4), Cappo (coct. 5), dedy (cocT. 6) u apyrue (Tabsn. 6).
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JleIMHBISE IOPOX — OAHO H3 BbLIAIOIIMXCA M300peTeHui, OCTaBHB-
mux riiyGoKHit ciiell B HCTOPHU YeaoBedecTRa.

Takoit Mopox W CeroaHa TpUMeHsieTcd A1 CHApAXKEHHA OXOTHHYb-
UX TATPOHOB, MPOHM3BO/ICTBA OTHENpPOBOAHBIX (OMK(OPAOBLIX) HIHYPOB,
B FOpHOpPYIHOM A€fie U, KOHEYHO, B IUPOTEXHUKE.

B 3aBHCUMOCTH OT HAa3HAYEHUsA H YCJIOBHIH cropaHus cocTaB J{bIMHO-
ro nopoxa MOXKeT He3HauuTelAbHO Konebarhcsi. MHpoBble cTaHAapThi
YEPHOTO NOPOXa CHOXKMBLIMecs K Hauany XX B. MpeJCTaBicHbl B TabH-
ue 7.

Taéauua 7. Mupoegste cmandapmyt uépnozo nopoxa k nauaiy XX e.

Crpaua, Poccus Aurnns T'epmanua
%a 2] 20 21 22 | 23 24 | 2 25 26 | 23
Kajiua HuTpat 75 75 66,6 78 78 75 62 74 78
Cepa 12,5 10 16,7 10 3 10 15 10 10
Yronb 1peBecHblii 12,5 15 16,7 12 19 15 23 16 12
Tun apepecHubt Kpyuuna
- = = — =
Hazgauue %2 3 I z é § 3 z 5 =
E2|l & | = | E|FEl & | 2| & | Z
= o = C
Crpana, Opanuus ) ABpctpHs
% ef 20 § 27 | 28 | 21 | 29 | 30 | 31 {2t | 23 32
Kanus nupat 75 74 62 75 64 60 58 75 78 72
Cepa 1251 10,5] 20 10 18 22 24 10 10 14
Yrosnb apesecnniit | 12,5 1551 18 15 13 i3 138 15 12 14
Tun apesecunst benoe aepeso Onpxa Benoe aepeso Onbxa
= = | (=3 {=3{=3{33(¢ = =
= T |25 221252312318 ] E z
HazpaHue 2 z |zelzs|z3] =251 25 2| E 3
5| 8(5Else|S5{s2(55(F | 2| &
>} o) = é = ) > al= o] Q
@ 3 gl 5| B
=]

Haubospliero eqMHOMYIHA pa3iHuHble CTPaHbl OCTHLJIH B HpOU3-~
BOJICTBe BOeHHOFO ropoxa (75:10:15) (cocrt. 21, 27), Toabko B ABCTpo-
BeHrepckoii HMITepHH OH OTAMYAICA HECKOJIBKO DOALLUIMM COflepiKaHUEM
cepol (72:14:14) (coct. 32). B OXOTHHYLHX COPTaX MOBIMHOTO MI0pOXa
MIpOTIOpLvA CEUTPBI, Kak NpaBiwio, bitie (78:10:12) (cocT. 23). Hanpo-

THB, BO BCeX MMHHBIX BHW/IaX MOpOXa COepKaHHe HUTpaTa Kajust TIOHH-
xeho (cocT. 22, 25, 28-31).
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BONbIUHCTBO BUAOB ABIMHOIO MOpoXa BKIOYAIOT Y€pHBI apesec-
HbIH YoMk ¢ BBICOKUM coaepikaHuem yriaeposa (>85%), onHako uzsect-
HbI crieyManbHble BMAbl Mopoxa, Hanpumep, Oypbiii npu3mMarnyeckHii
(moxoaagubiii) (cocT. 24), B TeXHOJOrHMM KOTOPOrO MCIOJIB30BaH TaK
Ha3bIBAEMbli KIIOKOJIAMHBIH YIOJIb» HU3KOH TemnepaTypHoil 06paboT-
kit apesecudnl (150-180°C). Coaepxxkanue cepbl B €ro cocrase MHHHU-
MayibHOe (3%) Tak Kak BXO/ALIMIT Yroib BK/OYaeT MHOIO ropiodux op-
ranuueckux BeillecTB. Cuna B3pblBa 3TOr0 M0poxa MOBLIIEHA, Yero
Henb3% CKa3aTbhb O CKOPOCTU €ro cropanusi, KoTopas B 7 pa3 HUXe, 4eM
pyxeitHoro uépHoro M KpynHoro oxoTHHusero. Ilopoxa Takoro Tuna
yJla4HO UCTOJIb30BATTUCH B KpYNHOKANMOEPHOH (npexae Bcero Mopckoii)
apTUIIE pUH.

K konuy XIX B. Poccuiickas nMmnepus oOnajana 0onblioit CeTbio
Ka38HHBIX 3aBejieHWil MO BblAeSIKM O0pOXa M B3PbIBYATHIX BELIecTB Ha
ero ocHoBe: Muxatinoscko-ll{ocTkuHCKUt 3aB0Z B YepHUIOBCKOH rIy-
6epnuu ['nyxosckoro yeszaa, Kazanckuii, llnuccemsOyprekuit u kackan
OxTUHCKHX 3aBoA0B B Dacceiite Hessl. Kpome Toro, cyiecTBoBaiu ua-
CTHBIE 3aBO/ibl, B OCHOBHOM NMpou3BOAsuibe oxoTHHuui nopox: Typna B
Ounnauann, ExarepunuHckuii, oTCTaBHOro reHepana BuHuepa 6nu3

cranumuy CabmuHo v apyrue.

v IbIMHBI§T NOPOX - DASHUEBLIN (PEXKC MATOBLIR) FPAIY THPOBAHIILIA NPOAYKT, €
paszepom 28pes 1-10 MM 4€PIOTO UBCTA ¢ CU3LIM, FOTYOOBATLIM, CEPOBATBIM
UM OypoBaTeIM OTTEHKOM, B 33BHCHMOCTH OT CTEMEHM OTRUIA VIAL drpapuver
0,91- 0,98, duscamor 0T 1,6 510 1,88, typens ~ 265-315°C. lpu nporpeccusuom
Harpese t,, ~ 280-290°C. Passusaenas temneparypa ropenus 2730-3400°C.
YyBCTBUTEABHOCTh K YAApy He3Hauutenbua (2 kr/en?). MakcivanbHas cKo-
pocth aetoHaumy Ao 1,0 KM/c, Pe3Ko  BO3pacTaeT B NPUCYTCTBUM XJIOPATOB.
Turpockotuact. Konuvectso nornomaesmoit Braru 1o 15%. BeaviuepOHas pe-
relepauMs BBICYIIMBAHMEM BO3MOKHA IPH COASPXRAHMU Biaru He Gosee 5%.
Benécehlii Mopox OT «BBULEAAMHBAHMSY CEAUTPDI, KAK HPABUIO, HU3KOKAYECT-
BEUHbII.

MmeiiTe B BHy: xopowuil uépHslif NOpoX He pasznaBiuBaeTcs
najislUamu Ha JIaJOoHHW, HE NaykaeT Oymary npu nepechinaHiu;
cropaeT ObICTPO, He OCTaBngf Ha ruUloTHOH Oymare oT manoii
Kyuku TEMHOro obropesioro naTHa.
Ilo pasmepy rpaHys AbIMHbIH OXOTHHUMIT MOPOX BLITyCKaeTCs OTe-
YeCTBEHHO{l MPOMbILUIEHHOCTHIO TPEX MapoK OT Mesako3epHHcTOoro Nel
J10 KpynHo3epHHcTOro Ne3.
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Tak nasplBaeMas «mopoxoBas MAKOTb» (cocT. 20) — He3epHEHHDIM
JbIMHBIA 10poX, GoJiee YyBCTBUTE/IbHA K BHEIUHHM BO3AEHCTBHAM H IIIH-
POKO MPHMEHAETCS B MHPOTEXHHKE.

IpombiulieHHOE IpaHyIHpPOBaHHe NMOPOXa BKIOYAeT CTajuu Tpec-
coBaHug ¢ gobasneHnem o 5-8% Boapl, ApobreHus, nonuposanua (OK-
pyrnenus) 3épeH, cylKkH 1 copTHpoBkH. Ha nopsiiok jelesne npuroro-
BWTb TaKOil NpOoAYKT camoMy. Ts 5T0r0 Halo OTAENbLHO H3MebuEHHbIE
U TIUATESIbHO MpOCesHHble KOMIIOHEHTHl MOPOX0BOH MAKOTH CMeliaTh ¢
CHNIBHO pa3BeASHHBIM HUTPOIakoM (3-5% OT Maccel) U NpoTepeTh CTeK-
JsiHHOM npo6koii uepes cuto. Mcnosnb3oBaTh Tako# 3p3al-NMoOpox MOXKHO
nocJjie OKOHYATENBHOrO yIeTyuHMBaHUs 3arnaxa pacTBOPHUTENS.

YyTh He 3a0bli, 3HaMeHUTHIH 3anax YEPHOro Mopoxa, Kak M ero /biM,
OOBACHAIOTCS MPUCYTCTBHEM B COCTAaBE B3PBIBHBIX a30B B3BECH CYJib-
thHaa Kanus, THAPOAM3YIOULErocs C BhlAeIeHHeM cepoBogopoxa. Ilpu-
Mech obpasytomuxcs nonucynspuaos coctasa K,Sy (x=2-8) gonosnser
KOMIIO3HLIMIO 3ariaxa, NO3BOJisist OTIHUHTb €0 OT HeCBEXKHX SHLL

A BOT u3BeCTHBII B CBOE Bpems raslIOKCHJAHHOBBIN mopox (cocT. 7)
Obl nosnyven 3aMeHOif cepsl Ha CMech APeBECHOM MYKH ¢ KelTo# Kpo-
BsiHOH conbto [KyFe(CN)g] 1 TpamHuHOHHOrO 3anaxa He HMeeT.

HekoTopsle BHABI JBIMHOTO MOpOXa AOMOJHHTEIBHO COMepxXaT He-
opraHndeckne a06aBkH: cypsMy (cocT. &), eé cynwhun (coct. 9), cerne-
toBy (coct. 10) 1 gaxe riaybepoy conb (cocT. 11).

H3secTHB MHOTrOYHC/IEHHBIE BapHALHH JIBIMHOTO MoOpoxa, Npeacras-
JSOIIKME CMECH HUTPATOB C TOPIOYMMHM BEIUECTBAMM: IPEBECHBIMU OIMII-
kamu (cocT. 7, 13), ny6Gosoit kopo# (cocT. 14) u naxe cyxumu oTpyOsMu
(tabn. 6). Ipuuém, He obOs3aTenbHO, YTOOH NMOpox Gbul uépHbiM. Heko-
raa Bechbma 3HAMEHUTHIM Obil Gesiblif mOpPOX, cojepXauimil Kpaxman
(cocr. 8) n1bo cBeKIOBHUHBIN caxap (cocT. 12).

Hnoe0a Manbyuidki-xXyaueanst. cOmogant Uz maro2o KapamenbHo-

20 cocmasa 20pIoNUe WAPUKY U HOYBIO KAMAIon! ux no acgatomy,

nyzas npoxodcux. [Ans 5moz20 Oy OCMOPOACHO NOONAAGAIOM CA-

xap, oonewusaiom ceaumpy (1:4 unu 1:3), cxamvigaiom zopsuue

WapuKy u, He 008005 00 NOIHOSO 3ACMBIBAHUS, BCIAGASION 6 HUX
cnidry 00 YpoBiis 20106KU, ¥mo obrecuaem gochiavexenue yzoeaui. Ho
Bei max we oeraiinie!

B npoussoactse mopoxa- Ileiimeiiepa (cocT. 15), Progonbepra
(cocT. 10) u apyrux (coct. 16) ais MHHHPOBaHHS U B3PHIBHBIX paboT B
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cBO¢ BpeMs UIHPOKO HCI10Ab30BasICA Oypblit yrojb (JIMCHWUT), NO3TOMY
_TAKOM MOpPOX TAK:KE HAa3bIBAIH «OYpPBIMY.

HekoTopsle COBPEMEHHbIE COPTa JIBLIMHOTO NOPOXA YCHAEHBI B3pbiB-
YaThIM BEWECTBOM — HUTPaTOM ryaHuzauna (coct. 372, 373, Tabn. 21).

3aMeHa KanuiiHON CeNUTpbi HATPHEBOH yBEIMYMBAECT MOLIHOCTb MO-
poxa M CHHXaeT ero
ce6eCTOUMOCTL: TOPOX
Ilsapuna (coct. 2),
MuHHBIH nopox KroHa
(coct. 17), cxanbHbLi
nopox Progounbepra
(coct. 10), nopox Axasn
rOpHBbIX padoT «MHPO-
non» (coct. 14). Onna-
KO TaKHe COCTaBbi IMI-
POCKOMHYHBI,  HMEIOT
OrpaHHYEHHBI CpoK
XpaHeHHA M WHCMO/b3y-
1oTcst 00BIYHO B Mpec-
COBAaHHOM BuUJE, WTO
orpaHHYHBaeT MEXaHH-
3UPOBAHHYIO 3aKJIAfAKy
B LTy pBI.

3aro, Gnarogapsa csoel rHrpocKONMHYHOCTH, HAaTpUEBas H KallblLue-
Bas CEJMTpa B CMECAX C aMMHa4HOHi HALM NPHUMEHEHUE B MIPOU3BO/CT-
Be Bogocoaep:kamax BB. DTu coBpeMeHHbIe B3pbIBUATBHIE CPEACTBA
OTHCaHb! Hipke. B oTiiMuKe 0T NpeicTaBACHHbIX MOPOXOB OHU Oo0JblIe
HaMOMHHAIOT YCTOH uWIaMMyHb H HE ropaT, HO NpH AelicTBUKM  Kancrons
MOUIHO AETOHHPYIOT, [IPHUYEM, BXOASILAS B UX COCTaB BO/IA TONBKO YCH-
JTHBAET B3pbIB.

Harpuesas cennTpa Taioke BXOAWT B COCTaB NpeAOXPaHHTENLHBIX
BB, npensrcTBYOIHX BO3rOpaHHIO 38 CUET HU3KOH TEMIIEpaTy pb! B3pbI-
Ba 1 niameracsuero 3¢ dexTa.

Tak, yraeanrst 121{B v 3-6 conepxaT CMeCh HATPHEBOI CEIUTPDI C
KapoaMHIOM, HHTpo3(upamMH (CeHCHOMIHM3ATOpPLl, obieryatoummne AeTo-
HaUMIO), XJTOPHCTBIM HATpueM (MIaMEracHTENb) H HaTpuiikapOoKcuMe-
THIUeUon030i (kenaTHruzaTop). OHH HMEIOT HU3KYIO TEMUIOTY B3pbl-
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Ba (Q) 2300 kx/kr, orpaHuYeHHYIO CKOPOCTh aeToHauuH 1,9-2,0 km/c,
U IPUMEHSIOTCS B YTOJIBHBIX IAXTaX, ONACHBIX 110 COAEPKAHKIO METana.

OteuecTBeHHBI HOHHT, repMaHCKHIl BeTTep-IHEPrHT A | BeTTEP-
xapbouur C conep)kar HUTPAT HATPHSA, XJOPUCTLIH aMMOHKH U HUTPO-
KJIeTYATKY, MPHYeM HOHHT MiacTHGHUUMPORAH KOJoaHeM. AHrauickuil
KeppH$pexe U JaliHagKeKe UMeIOT aHANOMMUHbI COCTaB, HO YCHIICHBI
ammuauHoi cenuTpo#. [1pu B3peiBe 3THX COCTaBOB B X0/ OOMEHHOM
peaklHH 06pa3yercs yabTPaauCnepCcHblil XI0PHCTHIH HATPHil C CHIIBHBIM
nlameracsiyMM JefiCTBHEM.

Hount 1meer HH3Kylo TemsoTy B3peiea (1930 k/a/kr), HebGosb-
Wyl cKopocTb aetoHauuu (1,6-1,8 kM/c) u npuMeHseTcs B BHIe Ha-
KNaJHbiX 3apsao0B 11pH apolbrieHHu HerabapHTHBIX KYCKOB NOpO/ist B 3a-
rasoBaHHBIX axXTax, Mg pa3pylleHHs [ePEBSHHBIX CTOEK H B3PLIBHOIO
pacrnsUIeHHs BOABL. .

B cBog Bpems HaTpueras CelIuTpa BMeCTe C MepXjaopaToM aMMOHHS
WIHPOKO HCIOJIB30BANACH I/ M3TOTOBICHHS (PpaHLy3CKHX KAHTHHHTOB
1 GenbruiickuX HOHKHTOB, BBIACISIOUMX NPUW B3PLIBE XJIOPHCTHIA aMm-
MOHMI. B WOHKHMTBL! AOMOJHHUTENLHO BBOAMTCS racHTeNb MJaMEHH —
XJIOPUCTBI HAaTpR. ‘

Hutpar Hatpus Gbis1 4aCTbIM KOMSTOHEHTOM B COCTaBE TaK Ha3biBae-
MbIX «IIOPOXOBBIX AHHAMHUTOBY C MOHIWKEHHbM ApobaMM 3¢ derToM:
KaaMuT, HerposadT, puamut HobGean Ne2 A,

BapbiBuaThlie BellieCTBa Ha ocHoBe HuTpara Oapust Ba(NOs), obna-
naroT 6071b1I0H NPOrpecCHBHOCTHIO ropenus, oGpasytoT nNpH BuICTpene
MeHbIUIHH Harap W 3Ha4HTebHO MeHblIe AbIMAT. DTH MM0JIe3HbIE KaYecT-
Ba MO3BOJIMJIA B CBOE BPEMs LUHMPOKO HCIOAL30BaTh UX B TEXHOJIOTHH
«MaJoABIMHBIX» NopoxoB. OaHAKO BbICOKas TeMmIlepaTypa BOCIiame-
HEHHUst ¥ OTHOCHTEJIbHO HH3Kas MOIHOCThH B3pbiBa 0TYACTH OTrpaHHUHIIH
npuMeHeHHe GapHeBBIX «mopoxoB». B ux uyucne aprasuiepuiicknii
BN, nurogpaxTtop {cocr. 18), cakcugparnn {coct. 19). Hurpar dapus
HHOTAA UCTIONb3YEeTCst B KaueCTBE OKHCIIMTE/NLHO NpHCagKH B HEKOTO-
pBiX CcOpTax NHPOKCUIHHOBOrO rMopoxa, HanpuMmep, Qpannyscknii
oxorHnunii mapok R, S u M.

Hutpar cennua Pb(NO;)» Hanén npHMeHeHue B KauecTBe CMEeCeBo-
ro B3pLIBYATOrO BELICCTRA MAKApHTA. B HEKOTOpbIX CTpaHaX OH U Cero-
[HY WCNOJB3YeTCS B MPOM3BOACTBE AETOHATOPOB, HO COCTaBbI Ha ero
OCHOBE NJIOXO XpaHATCH BO BiaxHOH cpeae. Hanbonee mimpoko oHM
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BocTpe6GOBaHbl B MUPHOW NMUPOTEXHUKE U, NPEKAE BCEro, B yCTPOICTBE
teiiepBepKkoB, B YaCTHOCTH, AJS W3rOTOBNEHUS OTHEHHOrO ACXKIAL WM
30JI0TBIX KOJIOCHEB.

bauskuii no B3psiBYaThIM cBOHCTBaM HuTpat osnoBa Sn(NO;), cxno-
HeH K ruaparoolpa3oBaHHIO, NMOITOMY B MMHUPOTEXHUKE OOBIYHO HE MpH-
MEHfeTCA, OJHAKO B CYXOM BHAE OH JETOHUPYET NpH PE3KOM Harpesa-
HUKW W npu yaape. Kass, 4To NOPOX Ha ro CCHOBE JaXKe B MOPOXOBHUILE
BpAJ W MOXXHO COXPAHUTD CYXUM.

2.2. bepmoremosnlil Koumap

ﬂZJOT nedb 12 mag 1899 r. He npeggewian pns xureneid Cenr-
["anenca 6an3 Jlueepnyss HUUEro MOXOro, HO CAYUYHJIOCH He-
npeaBHIeHHoE. ..

Kaknum-to o6pasoM uckpa oT O0YKH, KOTOPYIO 3aKaThiBalld B LEX,
nornasna Ha Cyxyo JEPEeBAHHYIO pamy KpuCTaiu3aTopa, NporvTaHHYIo
6epToneToBO CONpIO. MFHOBEHHO BCIBIXHYJIO MJ1aMst U YXKE 4epes He-
CKOJIBKO MHUHYT 156 T AparOLEeHHOro MpoayKra OKa3ajiocs BO BIACTH
CTHXHHU.

byurytounii oroHn oxpaTui BCE 3jaHue 3aBoaa. HeseposTHslit xap
BbI3BAJI padioKeHUe OepToneToBod COJH, pacrulaBieHHbie MOTOKH KO-
TOPOMH Cxxurany BCE Ha cBOEM NyTH. OT BbIASAMBWIErOCs KMCIOpoa 3a-
BOJCKHE MOCTPOHKN packanuiuce go6ena u Gosplie HANOMUHANU  Nbl-
faroulyo 10MeHHy1o neus. OrpoMHoe niaMs BeicoTOH cBblie 200 M ¢
pEBOM YHOCHIOCH B y&pHoe HeOO. MIHOBEHHO, KakK CIHYKW, Cropeiu
OosplIKe NEPeBUKHBIE MONBEMHBIE KPaHbI. ..

W supyr Bcé B3opsanoch! J[poliHol yikacawomieh Cusibl B3pPBIB CO-
Kpyuina Bapebesryu 3aBoj, CPaBHAM € 3eMAEH OKPYXKatOWiUe NoCTpoiku,
B TOM yucie $pabprKy o Npou3BOACTBY CepHOM KUCJIOTHl U paspymui
COCeIHEE ra3OXpaHuiInILE, [IPEBPATUB €r0 PYUHbI B I'PaHIMO3HBIA (a-
ken. Tagarourue o610MKH NOJOXKIAN yUETAEBHIHE IOMA.

Ot cTpamiHOro yaapa 3emiis BCKOJIBIXHYJACh KakK MpH 3emieTpace-
Huu. K HecyacTeto, BaroHbl, NMPOXOAMBLIEr0 BJAJIEKE MACCaXUPCKOTO
noe3ja, CoULIN € peisc, YTo ewé Gosbuie ycyryouno karactpody...

A Kak BCE xOpoilsc HayuHanock... B 70-e roast XVII B. dpanuys-
CKHe XMMMKM n 6nuskne dpy3es AnTyaH JlaByasse (1743-1794) u Knog
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bepronne (1748-1822) n3o6peny B3pblBUATYO CMECh HA OCHOBC HMU JKE
OTKpbITOro xaopara kaidus (1785) u oprannsosanu eé mpow3BOJCTBO.
Cosib CKPOMHO Ha3BajlH «BGepTOJIeTOBOIY.

Cynpba asakasl cracajla 9THX BEMKHX usobperaresed or BepHOH
CMEPTH BO BpEMsi TPaHAHO3HBIX B3PHIBOB Ha mo/fuiedHbIX OepTONETOBbIX
3aBogax. OaHako A. JlaByasbe peminn pUCKHYTb TpPeTHil pa3 u B yuepd
XUMHH 3aHAICS OObIoN MoaHTHKOH, a Bckope (1794) ObL1 «a3HEH KO-
OUHLIAMH.

Ceroans OeproJjieToBa cOfb CTalda CBOeOOpa3HBIM CHUMBOJIOM
NMUPOTEXHUKK — HE 3pst Haubosiee MPOIBHHYTHIX €€ CITyXKHTE-
Jsieti HHOTAA APAsHAT «DepToseTaMuy.

ée

3HamennThiil mopox Beprone (cocT. 33, Taba. 8) 6uu1 pazpaboTan
(1786) na base nopoxoBoit MskoTH (75:12,5:12,5) myTéM 3aMeHbl CEJIUT-
pbl Ha xnopar Kanus. [lo cuile B3pbIBa HOBLIN MOPOX MPEBOCXOMI BCE
W3BECTHbIC Ha TO Bpems. OQHAKO €ero WHMPOKOE pacnpocTpaHeHue orpa-
HUUYMBAIOCh MOBBLILIEHHOH CKJIOHHOCTBIO K JETOHALHW M OMacHOCTHIO
BO3rOpaHist NPH XpaHEeHHH BO BJIAXKHOMN Cpe/ie.

ITonHoe ropeHue Takoro nopoxa, Kak yCTaHOBJIEHO, TPOTEKAET B
JpYrom cooTHouieHHn uarpeguentos (82,4: 8,8: 8,8) (coct. 34, mopox
Koccnubn). YpaBHEHHE ero B3pbIBHOTO PA3JIOKEHHUS HMEET BUII:

22KClO; + 9S8 + 24C — 24C0O; +9S0, + 22K C1

Vo = 225 /kr, t = 3866°C, f = 3547 kr/cm’, P = 406,2 T/m

Ta6auna 8. Cocmaget xnopamusix BB

Ne 33 34 35 36 37 38 39 40 41
= g -
2 w = z w g
SE|l 2o 22 2=
% =S|l Fo | ©E =0
2] 4 =3 =4
=
Kanua xnopat 75 82.4 | 71,7 87 90 75 49 56 60
Kanna poaaHua 44
Cepa 12,5 8,8 28.3
Cypbmbl (I11) cyabdux 25
Yronib apeBeciiblii 12.5 8.8 13
Caxa 10
KpoBsias cosb xénT. 28
Caxaposa 23
JleKkeTpitH 40
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Tabauna 8. Ilpoooascenue

Nel a2 ] 43 | 44 | a5 [ a6 | 47 | a8 | 40 | 50 | s1
« TonnusHbiec BB BB Crpurra
_ = s 5| (wexmint)
% ;g g SE| T |E,
& 2 =l g fes
b @) @]
Kanaur  xnopar 74 1742 S0 75 91 90 90 81 80 80
Mapraunua AHOKCHA 9
Hutpodenzon 5
Hutpouad ranuu 12 13
JInuTpoToay o 2
Jlpesecubic OnUIKH 25
Caxaposa 25,8 10
JlexTo3a 26
Kacroposce mMacsio 8 5
Hedrb 3
Baze;iun 10 5
Bock 5
Crunnaap 2
Kepocuu 9
Bipbreuateie Bewecrsa Crpurta (IHEAANTHE)
No al 3 o RS 3 - 5 b 5 %
% 3 3| 5 |&=|5°|5°|8°| 5| 2
52 53 54 55 56 57 58 59 60 61
Kanna xnopar 79 90 90 90 89
Harpusa xnopat 79 79 90 90 | 58,6
Hurponadraaun 1
JnunTpoToavos 15 16 2
Tpunurporoiyon 14 41,4
Kacroposoe Mac1o 5 5 5
Bazesnnu 3 4 3
Hedtb 3
[Tapacun 10 7 7 5 7 10
burywm 2

[To cpaBHEHHIO C aHAJOTHUYHBIM TIOPOXOM Ha KaJMHHON cenuTpe
3TOT COCTaB UMEET MOUTH B /[Ba pa3a OoJiee BHICOKMI MOTSHUMAN M 3Ha-
QUTENLHO NPEBOCXOAMT €ro HO CHJIE B3PLIBHOTO JeHCTBHS.

B npucyrcrauu BoccTtaHoBurteneit (SbyS;, As>Ss, AsaS;,CusS, C, S,
P, Mg, Sb, Zn u npyrux), a Takke MHOTMX OPraHUYECKUX BEWIECTB, XJIO-
paT KajiuA B3pbiBAETCA OT TPEHUA UM yaapa (cocT. 35-38).
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K. Bepronne co ceoum yueHukoM M. Beptno nobuics cHapskeHHs
(dpaHily3CKUX TopreJ U rpaHaT CMechld OepToJIeTOBOM COJH ¢ cepoil
(coct. 35), XOTs MCTOpUA COXpaHWIa aJis Hac 3TOT B3pslBUATHIA COCTaB
Kak «cMech Martwkesn4ua». CKOpOCTh ero geToHapuu coctasiseT 1,6
KM/c.

Jyuuie noname owyuenue agmopos Bul cyodceme, ocmopodicHo
A pacmupas cmece | 2 xaopama xanust u 0,5 2 uepenxosoil cepul 8

cmynxe. [lpeoynpeoicoaio, umo smom onvlin He 0N C1AOOHEPEHDLX,
@ MAK Kar 8Cs npouecypa cOnposoNcOaenicsi KAHOHAOOI 8vicHpe-

108. [Iposodums €20 ciaedyem nod msacou u 6 3auyumuoil macke.
He pexomenoyio ysenuuusamo 3azpysxy, umobvt shgpexm uz axy-

CMUYECKO20 He npespamuics 6 xakodi-nubyow opyeoi. Aii oa Ma-
mioxeauy!

3HameHuThle «cnuukH Beprosaney npeacrasasiu coboit cueMeHTH-
pOBaHHYIO cMech DEepPTOJIETOBOI COMM 1l Cephl Ha ICPEBAHHbBIX MAIOUKaX.
OHM 3aXMrajluch MPUKOCHOBEHHEM K MpujlaraeMoMy B KOMIUIEKTE ac-
fecTy, NPONHTAHHOMY KOHUEHTPHPOBAHHO CepHOit KHCIOTOMH.

[Ipencrapnsito, Kak HOCHTb Takue CIHUKH B 3aJiHEM Kapmade
OploK.

Csmecu xJs1opaTta Kajus ¢ sxenroit kpossiHoit consto KyFe(CN)g (cocT.
39) wnu posanugom kanua KSCN (coct. 40) B ¢BOE BpeMst  MpHMeHSI-
JIUCH B KaueCTBE MHUHHBIX U CKallbHbix BB GoMbuIoil MOIHOCTH, HO OT-
JIMYANIHCH TIOBbILIEHHOI B3PBIBOOMNACHOCTHIO.

PaspaGoraHHble B KOPOTKHiT Cpok xJioparTHble nopoxa Fopesn, Io-
as, I'agdenerrepa, I'ana, kak u camoro Beproane, no Gannuctuye-
CKHM XapaKTepHCTHKaM He yaoBIeTBOpsjiu apTWinepuickum TpeboBa-
HUSIM W3-32 OYEHb BBICOKOIt CKOPOCTH rOpeHHs M upe3sMepHO pa3BlBae-
MOro AaBeHHA B OpyJauH. BeiCokass 4yBCTBMTENILHOCTH K yjapy orpa-
HUuYWBaa ux NPUMEHEHHe B FTOPHOPY AHOM JeJie.

BMecTe ¢ TeM, XJIOpaTHble M10poXa LIMPOKO NMPUMEHSIMCH Ha Kaluid-
HbIX Kapbepax B [ 'epMaHuK.

Jlns cHu>KEHUSt OPH3AHTHBIX CBOMCTB 3THX MOPOXOB HCIMOJIb30BATHCH
NOMNBITKH YaCTHYHOH 3aMeHbl XJI0paToB KaJIMHHOM cesuTpoii, Hanpnmep,r
nopoxa Jarapaa, Kanadpdena, Bpuasa, Huccepa, lllapna 1 CmuTra.
Pysxeiinpiit mopox Mesuio npeacraBnan coboil GymaxkHsle MOJOCKH,
npornuTaHHble XJOPaTHbLIM cocraBoM. Moxkere nompoboeaTs. DTOT
MOLIHbIN TTIOPOX FOTOBUTCS abCOIIOTHO HECIOKHO.
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OTHOCHTENLHO «CNOKOHHBIN» mopox Asoinoro aeiicteus E. Trop-
HeHa COCTOSJ M3 CMECH OKHUCIHTeNel Xjopara W HUTpaTa Kaius C ABY-
OKHCBIO MapraHua, mnia- ,
CTHOULUHPOBAHHOH  TIya- *g X 4
poHoM. Takoii «mopox» =
MpH MOMKHIAHUM JHep-

" TMYHO TOpHUT, a NOA AcH-
CTBHEM  KarCHOAS-AEeTO-
HaTopa MpeBpallaeTcss B
rpozHoe OpH3aHTHOe Be-
IECTBO.

MouwHocTh  XNopart-

HOM cMeCH MOXHO 3Ha4H-
TEABLHO YBEAUYHUTH, HC-
nojp3ys B Ka4eCTBe ro-
plodero marepvana aek-

- cTpuH (coct. 41), nakrosy

" (coct. 42) unu cBekio-

_ BUYHBIIf caxap: HOpOX

. B’Oxanga (coct. 39),

" 3anaa Ku6aabunua unu 6easbtii mopox (coct. 43, 44).

IMpuMeHeHHe B NofOOHbIX COCTABaX JPEBECHOMN MbLIH NO3BOASET MO~
BBICUTb CKOPOCTH AeTOHaUUU 10 2,6 kMm/c (cocT. 45), a KUAKHX YIriaeBo-
¥ IOpOJOB, HANpHMep, KepocHHa — A0 3,6 KM/c (xJ1opaTaT-3, COCT. 46).

' Ha yposHe xsopatuta-3 Hap&kHo paboraeT e OgHO NMOMyIspHOE
«ronausHoe BB», conepxauee Bazenun (coct. 47). HecmoTps Ha npo-
CTOTY MNPHTOTOBACHHS (NOCTATOYHO fepeMeliaTh KOMMOHEHTh! B Ijia-
. CTHKOBOM MELUKE) W ApHIMYHBIE AETOHALHOHHBIE XapaKTePHCTHKH, ero

NpHMeHeHHE OFPaHHYEHO OTHOCHTEIHHO HHU3KOMH XUBYUECThIO (B JKapKoe
' BpeMs roaa, Kak MpaBHJjIo, HECKONbKO CyToK). [l Haa&xHOH AeTOHALUH

310 BB nomMeuiatlor B xEcTkuil KOHTEHHED.

Bosee cTaduabHO NpH XpaHEHWH xJjiopaTHOe TomBHoe BB ¢ pobas-
JieHHeM BocKa (cocT. 48), KkoTopoe HHOTAA 32 BHElIHEee CXOJCTBO HA3bl-
BalOT «MJACTHKOBOM XJiopaTHOH B3pbiBUATKOM». DTa HechoxkuHas

. KOMAO3HLHA HMEET OTHOCHTENBbHYIO MaoTHOCTHL 1,3, moartomy OblcTpo

TOHET B BOAE, HE OOUTCA NNUTEABHOrO KOHTaKTa ¢ Hel, a no 6pu3aHT-

HBIM Ka4eCTBaM HE yCTYNacT MHOI'MM HU3BeCTHBIM BB.
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s eé npucomosnenusn 80CK u 8azenun pacmeopsiom 8 benzune u
IO JHCUOKOCHBIO NPONUMBIBAION UIMENbYENHYIO bDepmonemogy
cone. Pazmeutusaiom maccy 00 0OHOPOOHO20 COCMIOSAHUS U OC-
masALiom HA HeKOMOpoe 8peMs HA G030yxe ONsl UCNAPEeHUs pacmaopu-
meis.
[To koHCHUCTeHUMH 3TO TomnuBHoe BB cierka HanmomuHaer
rmactuinHd. K coxaneHuro, 60ipilie OHO HUYEM €ro He Haro-
MUHAaeT.

B 1881 r. 3anareHToBaH B3pbIBYATHII COCTAB PIKAPOK, NOTyHaeMblif
MPOMUTKON XjiopaTta Kaius B XJonm4ato0yMaKHbIX MeilllKax HHTpoGeH30-
oM AMdO pacTBOPOM KaMEHHOYTOJLHON CMOJIbl B cepoyriaepoae. bosee
100000 kr atoro BeuecTBa OBLIO UCMOAL30BAHO I B3pblBa 3HAMEHH-
Toro Heto-Hopkekoro puda.

[pocnaBaenunnlit anrauiickuii «Ilpomereii» I'. Llnpenrens (1871)
npeacTasasn cobol MpeccoBaHHYIO CMech XJlopara KalHs ¢ ABYOKHCHIO
MapraHua, MpONHTAHHYIO HEMOCPEACTBEHHO riepes  yroTpebieHHeM
«KOKTEMIeM» H3 HHTpoOeH30/a, ckunuaapa v HepTH. 310 BB BO ®pan-
LHH HaUUIo npuMeHeHHe noa HazBanueM «ONed» (coct. 49).

- B cBoé Bpems u3 xnopatHeix BB Haubonee ynorpeburenbHbl ObLin
pemectsa CTpurTa (3HAMEHHUTHIC IEAHTHBI) — CMECH MOPOILKOOOpa3-
HbIX XJIOPAaTOB KajHs M HATpHA C pacTBOPOM HUTpoHadTaluHa UM Ad-,
TPHHHTPOTOJYOjIa B KaCTOpoBOM Macie. B kauectBe muacTHdHKaTopoB
BMECTO KaCTOpPOBOrO Macjla TarkKe MpUMEHAIOT Bas3enuH, napapuH 4
HedTsHble Macia (coct. 50-60).

Iti BB no MowHOCTH 3KBHBaJeHTHB! AMHAMUTaM, Ho Dojee ycToil-
4YUBbl K yaapy H He fosatcs nelicTBHs xonoaa. BapbiBaloTca oHW OT Karl-
ctong-aetoHatopa. Bemecrso Crpurra «ONe2» (coct. 52) umeer
B3pbIBHOI noTeHuuan 5920 /M W cpenHow0 CKOpocTk AeToHauuu 2,75
KM/C.

HleaauTbi, H3roTOBACHHbIC Ha XJjopaTe HaTpHs, obnajator 00sb-
el MoHoCcThIO (f<7360). MX cebecTOMMOCTb HECKOABKO HHXe, OAHA-
KO, OHH THIPOCKONHYHBI H TpeOyloT TiuarenbHoro napadUHHpoOBaHHS
3apsanoB (cocT. 54, 55, 59-61).

Haubonee mupoko Bo @PpaHUHH NPUMEHAIHCE COCTABbl MapKH
«ONe5» (cocT. 54, 55) u «ONe8» (coct. 60). Mx ucnone3oBanu B iaxrax
1 Kapbepax, He coaepXKaliiX pyAHHYHOTO rasa, a TaKkxke A PaKeT, pac-
CEMBAIOUIUX TPAJOBbIE TYHUH.
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HCKOTOpble XJnoparbl CriocOOHbB! ACTOHHUPOBATh fpH HarpeBaHWM H
yaape. Oco60 B3pelBoonaceH xaopar ammounsa NH,ClO;, 6ecusetHbie
UIbl KOToporo camoaetoHupyrotr npu 102°C (B cMmecdax 3Ha4HUTENBHO
Huxe, BInoTh g0 30-40°C) n MexaHH4YecKoM BO3AeWCTBHH. DTOT Mpo-
AYKT MOXET HaKaruiiBaTbCd MpH HENpaBHUABHOM XpaHCHHH B MMTHPOTEX-
HHYECKHX CocCTaBax, COACpXKaAUMX OZHOBPEMEHHO 6€pTOﬂ€TOBy H nro-
Oble aMMOHHIHbIE COJTH (O'-leHb OHaCHO NpHCYTCTBHE aMMHa4YHOH cenuT-
phbi). '

v Konuenrpuposauuas xjaopuosataa kucnora HCIO; — rycras GecuserHas
wuakocte. OHa OypHo pasznaraetcd yxe npu 40°C u SBAseTCS HACTOBKO
CHJIBHBIM OKHCIMTENEM, 4TO B KOHTaKTe ¢ Hell Oymara, Bata, caxap, cepa, doc-
({op ¥ MHOrME OpraHHYeCKHe BELWECTBA BOCILIAMCHSIOTCH (MHOTAA CO B3pbl-
BOM). 2TO K¢ MPOUCXOINT npu 00paboTKe n000ro X:I0paTHOro COCTaBa KOH-
{[EHTPUPOBAHHOI CEPHON KHCAOTOM.

v Bpomat ammonua NH;BrO; — GecliBeTibic rekcaroHanbHbie KpUCTanibl, pac-
TBOPHAMbIC B BOAe H cilupraX. Ouerb B3PLIBOOMACEH, NETKO AETOHUPYET [IPH
HArpeBaHUM WK BO3ACHCTBUM KalCIONS.

2.3. Arvmepuamuea - 3mo XopouLo

C NEepBOro JHA MOSBAEHHS OEPTONETOBOU CONM YUYEHBIC NTOMATH TO-
J0BY, YeM Obl e& 3aMeHHUTD 32 HeoOy3AaHHbIiT HPaB.

B 1885 r. A. Hob6enb nony4un naTteHT Ha NPUMEHEHIHE NepXopaToB
s apTHANepHHCKHX NOpoxoB (cocT. 62, Tabi. 9).

Heno B ToM, 4TO COCTaBbl, COAEpKalHe BMECTO OMACHON Geprone-

. ToBO# conu nepxnopat kanus KClOy, 6oaee cTabunbHb NpH XpaHEHHH U
 MeHee YYBCTBHTESIbHBI B cOpauweHHH. OHH BbIACNSAIOT NPH FOPEHHH HNH

B3pbIBE DonbIIHI 00BEM ra3oB, HO H TpedyloT Gofee MOWHOW AeToHa-

Y.

B uncne takux BB nmopox Iay3nana (coct. 63), nepMOHHTBI, HHPO-
AyaqanTthl 1 BeilecrBa XKnpapa, KOTOpbie B HacTosUIee BpeMs MpaKTH-
4eCcKH He npuMendroTces (cocT. 64-66).

Euié nonesnee ajisd AMPOTEXHHKH OKa3ajloCh OTKPLITHE Aepxjopara
ammonns NH4ClO4. Ero crexunomerpuveckue cmecu ¢ tpotuiom (Q =
5550 xdx/kr, coct. 67) u ¢ napaduuoM (Q = 5230 kJIx/kr, cocT. 68)
3HAYHTENBHO GOsEE «IHEPrOEMKH», YEM aHAJIOTHYHbLIE COCTABbI ¢ aMMH-
a4Hoit ceautpoit (4190 xJx/kr u 3770 kJx/kr coorBeTcTBEHHO). M3 BB
Ha ero OCHOBE 3acC/ly)KHBAalOT BHHUMaHHUA KapGoHHTLI, mopoxa Keanoy



44

Hacrb 1. Onacnoe 31aKoMCTBO

(coct. 69), Kannens, BeurecTBa ANbBH3H, NMEPXJIOPATHbIE IEIIHTHI
(coct. 70, 71), moakuThI (CocT. 72-74), BemecTra JIépa, KAHNHAHTLI

(coct. 75, 76), kapGorenn v xapanTsl (cocT. 240).

Tab6anna 9. Cocmaent nepxnopamuvix BB

Nl 62 63 64 65 66 67 68 69
v = P3 2 PEES
23| 28 g2
K Ei|cs £2
Kanung Hutpat 5.8 50
Kaaua nepxsiopart 85 69.2 71 72 70
AMMONNA fIepXnopat 68,5 91 25
TpuHUTpOTOAYO] 31,5
Cepa 12,5 12,5
Yronb ApeBeCHDI 15 12.5 12,5
Caxapo3a 30
JlakTo3a 29
JlekcTpun 28
Iapadun 9
Nel 70 | 7t [ 72 73 [74 |75 |76 | 77 [ 78] 79
enantpt WoHKHTHI Kaunnuutht
% sl sl2|213|32]3
AEHEIEHEEE
Hatpns nutpar 30 30 58 58 28 31
Hatpus xJjopia 5 4 4
AMMOHHA HUTpAT 17.5
AMMoUHa nepxnopar 82 50 I5 8 18 38 41 86
bBapua Hutpat 10
Marnus nepxaopat 65
["uapasuna nepxaopat 75,4
Junntporonyo 13 15 .
TpuuiTpoTonyosn 2251 20 10 34 24.6
Tpauutpoxadyranuu 10 28
JIpeseciibie onmuIKH 35
KacTtoposoe macio 5 5
AcdanpT 14

IHeaauThl C nepxjopaToM aMMOHHS ObIBAlOT ABYX THIOB U obia-
JaoT MoryuuM OpwusantHeiM pefictBueM. Ilo cune B3peiBa «THm 1»
(coct. 70) 6au30K K nereHpapHoMy «rpemydemy cryanion (f = 9576
Kr/cm’), CKOpOCTb ero AeToHauuy gocturaer 4,02 KM/C NpH OTHOCHTEb-
Ho#l rutotHoctu 1,04. Ero npepensHas nnotHocts — 1,33) 3a kotopoi
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JEeTOHAUHOHHBIE CBOHCTBA BBHIPOKIAIOTCA. DTOT MOKA3aTENb HUXKE, YeM
s semects CTPATTA, COAepKallUX Xa0paThl.

K coxaneHuto, npy JJIHTENbHOM XpaHEHHH U3-3a YCAAKH U CAleKaHHs
TJIOTHOCTH TAKUX COCTABOB CHABLHO YBENHYHUBAETCs, MOITOMY CTapble
HHCTPYKUHMH JaKe MpexycMarpHBajid HEoOXOAHMOCTh TUIATENIbHO pas-
MUHATb PyKaMH B3pbIBHBIE MATPOHBI MEpe] YNOTpetieHHEM.,

IMpumeneHue nepxiopatHbix BB B waxrax orpaHuuiMBaercs Bblle-
JeHueM- xJopucroro Bogopoaa (1 kr weaaura tdma 1 ofpasyer mpu
B3psiBe 156 1 aToro rasa).

HaobopoT, B cBOE BpeMs, AaHHOE CBOHCTBO HALIO NPUMEHEHHUE NPH
pa3paboTke Ha Ga3e nepxjaopata aMMOHHUS MEPBBIX NPEJOXPAHHTETbHBIX
BB — Geapruiickux HOHKHTOB (cocT. 72-74) 1 PpaHny3CKHX KAHIH-
HHTOB (COCT. 75, 76). DTH cOCTaBsl NONONMHHTENLHO COAEpHKAT HaTpHe-
BYIO CEAHTPY H BbIAEJNSAIOT MAPH B3PbIBE MENKOAHCHEPCHbLIH MiaMeracu-
Tesb — XJAOPHCTLIN HaTpuil. IToHauany MOHKHTEI ycunnaanu XNIOPUCTHIM
HaTpueM B CBOOOAHOM BHJE.

B Hactosulee BpeMs mepxjlopaT aMMOHHS LIMPOKO MPHMEHSETCS B
NpOH3BOACTBE refieoOpa3HbIX BOAOCOAEPKAILHX aMEPUKAHCKUX Kap0o-

“renos Ne5, 10 15, a Takke npeaoxpaHHTeNbHbIX SANOHCKHX KAPJIHTOB,
copepXallux B KauecTBe OCHOBHoro BB aMMHauHy 10 ceuTpy.

Kcratu, nonynspHslil y AMOHCKUX FOPHAKOB 3eJIEHBIH KapJHT O
cocTaBy Mano oriH4aercs ot nonkuTa ONe9, ucnonssyemoro Bo Opan-
uMH ¥ B benbpruu ewé 1o nepeoit MUpoBOH BoitHb! (cocT. 72).

Boo6uie, Npy HAIMYHH AepxsopaTta aMMOHHS NPHTOTOBHTH B3pbIB-
4aTOe BELLECTBO HECJIOKHO, JOCTATOYMHO OCTOPOMKHO CMEWATh ero ¢ ac-
dansTom (6:1) (coct. 77).

-

Bcé Oosbiie HaxoAAT MpHMEHEHUE «HOBbIe» MepXJopaTHblE COJH.
Taxk, nepxaopar ragpasana (N>HsClO,), cencubunusupoBanHslil Tpo-
TuioM (24,6%), ctaHoBUTCS 3D (PeKTHUBHEE MOC/IEAHETO B YUCTOM BUAE B
nostopa pasza (Vo= 795 a/kr, Q = 6090 kJlxa/kr, coct. 78). Tlepxaopars:
- nurpo3naa (NOCIO,) u marponns (NO,ClO,), conepxauine 62,2% u
66,7% CBA3aHHOrO KHCJOPOJA, HAPAAY € MEPXNOPaTOM aMMOHHS SBJA-
. JOTCSl TJIaBHBIMH OKHCIMTENBbHLIMH KOMMOHEHTAMH COBPEMEHHBIX CMe-

: CeBbIX TBEPJOTONIUBHBIX paKeT.

HekoTtoprle HeopraHuuyeckue nepxioparsl 001analoT B3PbIBYUATEIMH
" cpofictBaMu. Tak, nepxmopat marnna Mg(ClOy), (amrugpon), He-
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CMOTpsl Ha BBICOKYIO THIPOCKOMHYHOCTb, B CYXOM BH/AC B3pblBAacTCA OT
CHJIBHOTO y aapa (lp,;, 251°C), a B cMecH ¢ npeBeCHBIMH OMHIKAMH Mpea-
CTaBJSET HEMIOXO0e B3PhIBYATOE BEUIECTBO C HH3KOH CKOPOCTLIO JAETO~
HaLHH, KOTOPOE, K COXAIEHHIO, [UTHTENBLHO He XpaHuTes (cocT. 79).
INepxnopath! TaxeNbIX META/LIOB ewé 6oiee CKAOHHEI K 1eTOHALHH.
BoaBIIMHCTBO OpraHHMYECKUX PacTBOPOB MEepXJIOPATOB TAKKe B3pbl-

BOOMNAaCHBEI.

v [lepxnopat cepebpa AgClO, XOPOLIO PACTBOPUM BO MHOTHX OPraHMYeCKHX
KUIAKOCTAX (rAMLEPHHE, HUTPOOEH30/e, HUTPOMETaHe), 00pa3ys Nerko AeTo-
HUPYIOUWME PacTBOPLL. BOALLIMHCTBO €ro KOMIEKCOB C OPraunyecKUMU Be-
wecTBaMu OueHb B3phiBoonacHel, Hanpumep, AgClO4C¢HsNO, AgClO,-
C6H5CH3, AgC)04-C6H6,

v I[lepxiopar KpeMHHa BBULY KpaHell HEYCTONUMBOCTH B HHAMBHAYANLHOM
COCTOSHHK HE MOJyHEH, HO Obil BuifE/NEH B BUAE HCKIOUMTENLHO B3DhiBua-
TeiX  JBoHHbIX coneit ¢ nupuanHoM Si(ClO,),C¢HsN 1 auetoHuTpHIOM
Si(C10,4),-2CH;CN.

v'XnopHas xucaoTa 6essoanan HCIO, otkpuita CranioHOM 1 uccnenosana
Pocko. becupeTHas noaswkHag feTyqas ®UAKOCTH, ALMSAWAS HA Bo3ayXe (d
= 1,78), mano ycToii41Ba, HHOTAA B3PLIBAETCS NPOCTO IpU XpaHeHnuH. Briue
92°C MOWHO AETOHUPYET, TAKKE B3PLIBAETCS OT CONPHKOCHOBEHUSA C YITeM,
Oymaroi, ApeBeCUHOM 1 MEAUIIMHCKUM 3UPOM.

v Xaopuoit kucnorsl monoruapatr HCIO,H,0 (1, 50°C) Gonee crabunen
(uHora ero paccMmarpusarot kak nepxiopat okcoHus [H;O1ClO,), onnako B
NPUCYTCTBUH OKMCIAIOWMXCA BEWECTR OH AETOHUpYeT.

v ®T1opnepxaopat FCIO, u xaopnepxnopar CICIO,, nosyyaeMble B3aUMO-
AeHCTBUEN COOTBETCTBYIOIMNX MANOTEHOB C XNOPHON KUCHOTOH uiu e cond-
MM, KpaiiHe B3PbIBHATHIC BEUIECTBA JIXKe NPH HU3KKUX TEMIepaTypax.

v'O6paboTKkoll 1epXaopaTHLIX CONeH THKEBIX METainoB  XJ0pohopMOM B
NPUCYTCTBUM XJIOPUCTOTO BONOPOAA MOAYHAIOT OECLUBETHYIO B3pLIBYATYIO
xuakocts cocrasa ClyCClO; (t,, -55°C), ReTOHUPYIOWYIO NPU BCTPAXMBA-
HUM 1 HarpesaHuu Bbie 40°C.

v'TepxaopaT XpoMuaa (anokceua-aunepxaopat xpoma) Cr0,(ClOy); —
KpacHas TAXERAA KUAKOCTS, t,,-1°C, Buire 90°C Ha BO3ayxe B3phIBacTCH, B
[PUCY TCTBHM rOPIOHUX BELECTB AETOHUPYET.

CK/IOHHOCTh K JETOHALWH TakKe MpOABJIAIOT MHOTrHe coiaH H6pom-
HOM, onHOMH H XIOPHCTOMN KHCAOT 0COOEHHO C TAMENBIMH METAITAMH.

Tak, xJI0pHT cepebpa H XJOPHT cBHHNA (COMH XJIOPUCTOH KHCITO-
Tbl HCIO,) 04eHb B3pblBoonacHbl. OHH fIerko AETOHHPYIOT IpH Harpesa-
HHUH WM yaape.

JUis B3peiBa nepionaTra aMMOHHSA HIH OpPraHHYecKHX HOJOKCH-
NPOH3BOAHBIX JOCTATOYHO HX HArpPETh. '
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v Xaoput cBunua Pb(ClO,), ~ KenThie TETparouaibHBIe KPUCTANNABIL, Mano
pacrsopuMsle B Boze (0,095% npu 20°C u 0,42% npu 100°C). Pearupyer co
wénousnio. deronupyer npu 126°C, TpeHun uiu viaape.

v Mepiiogat ammonusa NHJO, p3pbiBaeTcs npu HarpeBanud | MpeICTaBiserT
coGoii GecupeTHbie TeTparonaibHbie KpucTaint (d = 3,056), pacTBopuMbie B
Bone(2,7% nipu 16°C).

v Hopoxcubenson CgH:JO, - urast U3 BOILL, JAErKO pactBopuM B OeH3one,
xnopodopme, YKCYCHOM KMCHOTE, He pacTBOPUM B 3TaHone. JIeToHupyeT npu
236-237°C.

v Mopo3obenzon CeHsJO - KENTHLT MOPOLIOK, PACTBOPUMSBIA B BOJE H ITAHO-
ae; npu 210°C s3pbisaercs. ‘

I'napa 3. B nomMob oropoIHUKY

3.1. Y0obpenue npomue copHaKoe

O Ka3bIBaeTCs, OC/e HEXHTPOro YCOBEPLISHCTBOBAHHA MOXKHO MpH-
crnocobuTh aMMHAYHYIO CEUTPY HE TOAbKO B KayecTBe yaobpe-
HU{S, HO H HAL YHHUTOKECHHUA COPHAKOR, NPABHA... CAMBIM PafHKATBEHBIM
cnocoboM. .

Jeno B TOM, 4yTo HE BCE OOPOAHHUKH-AKOOUTENH, XOTb pa3 Yao0opsB-
WHE 3eMJTIO M JepKaBiine B pykax 3Ty ceautpy (NHyNOs), 3HaroT, uto
CMECH Ha e OCHOBE Ha CErojiHAILHUH JeHb ABAIOTCS Haubosee pacmnpo-
CcTpaHEHHBIMH MPOMBIILJICHHLIMY B3pPBIBYATHIMH BEUICCTBaMH, a 000
UBETOYHbIH MarasuH, I/ie OHa CIOXKEHa MEIKaMH, MpeCcTaBaseT peaib-
HY IO Yrpo3y A KUTelell CoceqHero Kpaprana.

JlaHHast conb B 4MCTOM BHAe BrnojHe ctabuibHa U B3pLIBACTCH TOJIb-
KO noJ AeHCTBHEM OYEHb MOLIHOIC AETOHATOpa, OJHAKO HWHOTJa Tpare-
aus ciydaetcs W Oe3 Hero. BoicTpoe HarpeBanue HHUTpaTa aMMOHHS
Boiiie 220°C MOXeT 3aKOHYUTCS KaTacTpodoii.

Taxk, Bo BpeMs KkenesHonopoxHoi aBapuu (Tpackeya, CLLA, 1960)
3aropesics BaroH ¢ aMMHAYHOMN CENIMTPOid, yaKoBaHHOH B MelLKH. I'pan-
AHO3HBIA B3PHIB B IOJIM CEKYH/bl pacrpaBUiCs ¢ OCTaJIbHBIMU 23 Baro-
HaMH. B

[MeyanbHO 3aKOHUMIICA MOXKap B YNaKOBOYHOM OTAENEHUH aMMHad-
Hoil cenutprl (Owiaxoma, CHIA, 1973). Ipoaykt XpaHuJcs HachlNOM B
rioMeileHHH, obwMToM (aHepoil u ro@pUpoBaHHBIM ANIOMHHHEM. TO
30aHUe M0 CBOEMY cOocCTaBy Oosblie HanoMMHAAO OFPOMHbBIN 3apajn
B3pbIBYATOr0 aMMOHAJIa, YTO H JOKa3all OroHb.
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3aropaHue CENUTPBl B OTAC/ICHHH rpaHyasluH ¢pupmMbl «Atnac [lay-
aep» (CIUA, 1974) Takoke crnpoBOLMPOBANO MOLUHEHILIHI B3PbIB.

BmecTte ¢ TeM, B3opBaTh aMMHaYHY IO CETIUTPY AAXKE C NOMOLWBIO Ae-
ToHaropa - naeno HebnaropapHoe. Cyxoit OpukeT cenuTpel B OyMaxHOH
obosouke, 3anpeccoBaHHbli B GopMe uuiHHapa guametpom 80 MM H
naotHocThi0 0,8, yCTOHUYHBO NeTOHMpYET TOJBKO OT 15 I rekcoreHa.
Pa3sBuTk Takoe JaBJIeHHE C MNOMOWIBIO MOAOTKA TeM Oojlee. He peanbHO.
Ilpy xenaHuH BCE e MOXHO CrpOBONHUPOBAThL B3pbIB aMMHAYHOM ce-
JUTPBl faXKe CTaHAapTHBIM AeToHatopoM Ne§, npaBpa, A4S 3TOMO HYXHO
3arpeccoBaTh e€ HaBeCKy B 0TBepCTHe cTanbHO H0JIBaHKH.

Ilpowe 6ceco ammuauHyio ceaumpy nodxceus, NPUuuéM, KAK HU
A CMPAHHO, C NOMOWbBIO B0OL. {1 5MO020 NpuU2OMOGbMe CMECh,

cocmosuyyio u3z 5 & ammuaydnou ceaumpnl, 1 2 xaopuoa ammonua u
& 0,5 2 yunurogot nvuiu. Chopmupyiime u3z 3mo2o cOcmasa KOHYC u

KANHUme Ha He20 HeCKONbKO Kaneab odvl. Haunémes Oypuas pe-
aKyus ¢ 20nyObIA UCKPUCTNBIM NAAMeHeM U ODUTbHBIM 8bLOeNeHU-

er eycmozo benozo duma. Dmom cocmas 4acmo NpUMeHSIOm @
Kavecmae 3anana (cocm. 766), noamomy Xpanume mMAxKyilo cMecb Kame-
copuyecku 3anpeuyeno!

Temnepatypa B3pbiBa aMMHauHO ceaHTphl, paHas 1051°C, sgas-
eTcs, noxanyi, Haubonee HU3KOM M3 BCeX W3BECTHBIX [ B3pbIBUYATHIX
BEUIECTB. 3TO MO3BOJMIIO CO3/1aTh Ha €€ OCHOBE OFPOMHBIH apceHan Tak
Ha3blBa€MbIX «AHTHTPH3YTHBIX» cMecell («TpH30H» B CTapHHY Ha3biBa-
JIH PYAHWYHBIA Ta3), He BBHI3BIBAIOIIMX BOCMJIaMEHEHHE FOPIOYUX ra3oB
WU B3pbIBoonacHoi neiid. TepmuH npuHat KoHrpeccoM npuiiapHoi
xuMuH B 1906 r., xots B PoccHH OH WIMpoKo Hcnonb3oBaics emwé B KOH-
ue XIX B. '

brnaropaps pabotam Manspa u Axpu Jle llatense (1850-1936) 6bi1-
JI0 YCTaHOBJIEHO, YTO HCMO/B30BaTh OrOHb B 3ara3oBaHHbBIX LITOIBHAX
3Ha4YHUTENBHO OMacHee, YeM MPOU3BOAHTHL MJIAHOBbIe noApbiBei. [leno B
TOM, YTO TeMMepaTypa BOCIUIaMeHEHHS WIaxTHBIX razoB obpatHo npo-
MOPUHOHAJILHO 3aBHCHT OT NPOJOAKHUTENBHOCTH TEIIOBOTO BO3aeHCT-
Bus. Tak, nipu 650°C koHTakT mo/keH cocTaBaaTe 6onee 10 cexyHa, a
npu 1000°C — okoso | cekyHabl. YUUTHIBas KOPOTKHH NepHoOR AETOHA-
LHH, B 3aTa30BaHHBIX pY/HHKAX BriojHe Oe3BpeaHO MOTYT NPHMEHSTh-
cs BB, pazeurarouide temmnepatypy He Boine 1500-1900°C. Jlas cHuke-
HHS TeMmrnepatypbl B3pbiBa B CBOE BpeMs NPHMEHAIH «BOJAHYO 3a0WB-
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KY» CKBaXHH, N00aBAAAM COMH ¢ KPUCTALIN3AUMOHHON BOJOI, HO ca-

MbIE JIYYilIMe pe3yJIbTaThl IOKa3adl COCTABRI C AMMHAYHOMN CETUTPOI.
Oka3blBaeTcs, 4To AeTOHAUHSA aHTUIPU3YTHBIX BellleCTB B 3ara-

30BaHHO waxTe Hosiee Ge3onacHa, ueM KypeHHe B MecTax, He
NpeAYCMOTPEHHBbIX AJIsl 3TOrO, U TeM Oosee, eciau psaaoM HeT
YPHbI 4719 OKYPKOB.

CTosb HIMPOKOE HMCMONBL30BAHHE B3PHIBYATHIX BEINECTB HA OCHOBE
HUTpaTa aMMOHHS CBSI3aHO C JIOCTYMHOCTBIO U HU3KOM ce0ecTOUMOCTEIO
caMolt cenUTphbl, a Takke 6€30MacHOCTBIO ITUX COCTABOB B rniepepaboTrke
1 obpawenun. Kpome toro, 3t cMecH omiH4atoTes BONBIINM 00BEMOM
BbIIEAIOLIMXCA HEAMOBHTBLIX ra30B MpH HU3KOH TeMmepaType B3pbIBa,
YTO €NaeT UX He3aMEHHMBIMU B rOPHO0OBIBAIOLLEH NPOMbBILLIEHHOCTH.
Mogobubie B3pbIBYaTbie KOMMO3HUMH MOXHO CrpyNIHPOBaTh CAEAYIO-
wnM obpazom (tabs. 10-15):

- C TOPIOYHMH HEB3PBIBYATLIMH BELIECTBAMH, B TOM YHC/Ie IpaHyMpo-
BaHHbie («mpocTeiimne BB», AN-FO unn AC-AT, aunamMonbl,
HIJAHHTbL, TPAHYIHTHI U ApYTHE);

- C AIIOMUHHEM WAH JPYTHMH MeTa/UIaMH (AMMOHAIbI);

C TPOTHJIOM HJIH APYTHMH HHTPOCOSAHHEHUAMU (AMMOHHTbI);
rpaHyJHpoBaHHble aMMOHadabl (rpaMMoHanbl) W aMMOHMWTBI
(rpaMMOHHTBI); ,

- BOAOCOAepKalHe COCTaBbl, MIACTHOHLHUPOBAHHbIE BOIHBIM reneM
(aKBaTO.Ibl, AKBAHHTLI, AKBAHAALL, SlUrry).

B3pbiBuaTbic BewlecTBa Ha OCHOBE aMMUEAYHOM CEAUTPbI Obinu
TIPEJIOMKEHBI NNOYTH OJHOBPEMEHHO ¢ fMHaMHTaMH wiBexamu M. Hop6u-
HoM U M. Onbcenom (1867). OcHoBHas peakuusi pasfioXeHHs CEeNUTphbl
MPOTEKAET C MOJOKUTENBHBIM KHCIOPOAHLIM GanaHcoM:

2NH;NO; — 4H,O + N, + Oy + 57 kkan

3TO0 No3BOJSET BKIIOUATH B NOXOOHBIE COCTABLI MOPIOYHE BELLIECT-
Ba, KOTOpble YBEIHYHBAIOT OOBEM BbiAenseMbIX MpH B3pbiBE rasos, H
obaeryaroT ASTOHALHIO.

IlepBoHauyanbHO TakHe CMECH NMOMHMO CENWTpHI BKIIOYAIH Ape-
BecHbI yronb (coct. 80, 82), yacto B koMOuHauuu ¢ cepoii (cocT. 83),
cynbgatamu (cocT. 83, 84) unn okcanaramu (coct. 85). Llupoko wc-
T0JIb30BAIMCh FOPIOYHe opraHvveckde nobasku: topd (coct. 81), ape-
BeCHble onuiiku (coct. 86-88), pxanast Myka u kpaxman (coct. 89, 90), a
TaKKe pasiuqHble CMosbl (cocT. 93-97) (taba. 10).
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Tabmuna 10. Hpocmeituiae a3psiguamste cMecu Ha OCHOGE
AMMUAUHOH CEAUNPDI

% Ne

8¢

81

82

83

85

86

87

88

89

90

AMMOHUS HUTPAT

88

88

93

64

38

60

85

75

73

65

Kanus Hurpar

35

29

bapus _HuTDar

19

Ammonya cynedat

Menu (1D cymedar

AMMOHMS OKCA)aT

Cepa

Yroae npesecHbiii

Lo

20

Onunxu apeseclibie

Kpaxman

Hapadnn

Topd

12

AHuaANA r/X

20

% Ne

91

92

93

94

95

96

&7

98

2

100

101

AMMORHA_HHIPAT

80

90

S0

95

70

70

o1

94

92

80

95

Kams Hutpar

Kaaa xnopar

20

Kanus Guxpomat

Harpus nutpar

25

VYronb ApeBecHbLT -

Hadranuu

Cwmona

10~

MoueBhHa

20

[apajuu

% No

102

103

104

105

106

108

106

110

i1

112

AMMOHHSL HUTpaT

94

90

90

48

44

75

80

80

78

60

72

Hatpus Hutpar

49

45

Yrones apesecubtii

Cepa

Asnomuiii

40

Deppocuaninit

CBUHIA AHOKCHA

YpoTpornux

AbBueTHroBas K-1a

Kanbuus dopmuat

25

AMMOHHSA CTeapar

AHRANHA T/X

Macno MaluuHOe

w

JinzenbHoe TomiBo

(=

H3gects Herawen.

Crexsio (Mopouiok)
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Tadaaua 10. Hpeocrsiceriue
% N 113 {194 L 115 [ 116 | 117 ) 118 | 119 | 120 | 121 {122 | 123

AMMOHUSA {HTPAT 86 72 75 1. 72 81 86 80 88 90 { 70 94
Kanus Guxpomat 3
Yrone AperecHbs i 6 20 3 4 3 2 4 6 20 3
ASOMUHUA 8 22 5 25 {5 8 18 8 4 5 3
| Husxk 5
| Creapus 6

Vxe k 1869 r. 'epManus npuCcTynuila K NMpoOU3BOACTBY HEKOTOPBIX
M3 3THX BEWECTB Moj OOIUUM Ha3BaHHEM «AMMOHKPYT». UyTb nosxe
Opadunsg v Poccus Hanagunu BHIMyCK «AMMHAYHBIX» H «AMHIHBIX»
HOpOXOB.
Jns obaeryedus B3pbiBa B HEKOTOPBIE TaKHE COCTABbi HONOIHH-
TENBLHO BBOAWAH CHIIBHBIE OKHCIAHTENH (HUTpaTsl, SHXpPOMATHI, XJopa-
Thi) (cocT. 85, 86, 95-100). K npumepy cka3aTh, BecT(hainThl NPEACTAB-
JIJIH CMeCcH aMMHMAa4YHO#l ¥ HAaTPHUEBOH WIIM KaMEBOH CENHUTPbI C pe3H-
HO#. BeuiecTBo NMpONUTHIBANM CIIMPTOBLIM PAcTBOPOM HHUTPATa HATpuf,
TUIATENIEHO NEPEMELIHBAIN U CYXYIO, H3MENBUYEHHYI0 Maccy (hacoBanyu B
napaduHUpoBaHHbIE TATPOHLL. Bonee no3nHue cocrassl coaepxkanu oep-
TONETOBY COJIb.
H3BecTHO BeCbMa NMPOCTOE B H3OTOBIIEHHH, HO OY€Hb IPO3HOE

BB u3 aMMua4HO# cequTphl ¢ GepToaeTOBOH CONMBIO (COCT.
100), ogHako B cwily KpaHHE BBICOKOH 4yBCTBUTEIBHOCTH (tyyp =
120°C) » HEOmHOKpATHBIX CaMOMOAPHIBOB €r0 MPOH3BOACTBO
NOBCEMECTHO 3alPEeILCHO.

C 1900 r. B ABcTpu# Hauany MPOU3BOAUTH B3PHIBYATOE BEWIECTBO
OMHAMOH, COJIEPXABILHH B KAYECTBE TOprHOYEro Oypelil yros.

B 30-e roasi XX B. B CLHA Hamamunu BeIyCK AUCNEPCHOH aMMMay-
HOil cenuTphi ¢ napaduHOM NoA HasBaHUEM «HHTpeaMon» (cocT. 101).
AHanorv4ydsle B3pbIBYAaTbIE cMECH NMpHMeHAMMcEH U B EBpone (coct. 90).
B HEKOTOpHIX M3 HUX B KAYECTBE OPIOMErO KOMIOHEHTA WCHOIB30BAICH
Hadranvu (cocT. 99) u anwiun (cocT. 84, 88, 102).

Xopouio 3apekOMEeHZOBAINA ce0f B3PBLIBYATBHIE CMECH CEJIMTPHI ¢
dopmuarom uatpus (cocT. 107) n moueBunoil (coct. 91, 92). TemnoTta
B3pbIBA TakuX cocraBoB He mpeebiiaeT 3000 k/Dx/kr. [otoBuTb >TH
cMecH METOJOM CIUTABJIEHHS HENb3s, TaK KaK B UAKOM COCTOSHUH KOM-
[IOHEHTbI PearupyroT APYT € APYTOM.
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HApyroe neno - B3pbiBYaThle KOMIMO3HUUM aMMHAYHOH CEJMTPhI C
yporporniHoM (coct. 103, 104). HUx Harpesatot 5o 145°C u rpaHynupy-
1o1. Cocras 104 npu otHocuTeabHOH TWIOTHOCTH 1,4 HETOHUpYET €O CKO-
poctsto 5,0 kM/c. obapnenne k stomy BB Bcero 1% abueruHosoit ku-
C/IOTbl 06J1er9aeT NNaBNeHUE H FPaHYASUMIO CMECH, a TAlOKE MOBbLILLACT
€€ B3pbIBHbIE XapakTepHCTHKH (cocT. 103). 3apsag 3TOro BellecTBa JHa-
meTpoM 38 MM u AnuHO#R 30 cM gaxe B 6yMaxHOIl yaKOBKe ZETOHUPYET
€O CKOPOCTHIO 5,7 KMm/C.

B cBo€ Bpema Ang WaXTHeIX paboT WHPOKO MPUMEHAINCH POMHTBI —
CMECH aMMua4yHOH CEnUTpbl ¢ OepTOJeTOBOH COBIO M HA(TATUHOM,
TIPUTOTOBIIAEMBIE HA MECTE B3PbIBA MEPEX Yy NOTpeOIEHUEM.

Iog pyxosoacrsom b. 1. Poccu B 1936 r. B CCCP 6611 0CBOEH Bbi-
nyck amaamMona K, copepxaBuiero Myky coCHOBOH KOpbI. DTOT HEJO-
poroif cocTaB LIMPOKO MPHUMEHSAICS As B3pbIBHBIX paboT Ha pyJHHMKAX
Kpusopoxba. B rogst Benukoit OreuecTBEHHO BOHHBI JOMONHUTENLHO
6511 pa3paboTaH i CPOYHO BHEAPEH B MPOU3BOACTBO PAJi AUHAMOHOB Ha
MECTHOM OPraH{ueCKOM ChIphE, BKIII0OYas XMbix ¥ Topd (amHamonnl K
u T, coct. 81).

v unamon T (anuuamon T) — cepo-Gypoe BB, cocrosiee Ha 88% u3 amvuad-
HOH cenuTphl ¢ AobasncHueM 12% rtouxousmenpudnuoro topda; d = 1,0. O6-
AaAaeT HU3KoH cebecroumocTtrto. Io cuse dyracHoro Jefcraus MPEBOCXOINT
TPOTHI, YCTYHas eMy O OCTalbHbIM NOKa3aretaM; edopMaliug B TecTe obna-
THS CBHHLIOBOTO LIMJTHHAPA — 13 MM; paciiupedue CBHHiOBOH 60MObI 340 M,
MaKcHMaNbHas CKOpOCTb KeToHaumuu 2,9-3,5 km/c. He dyscTBHTERECH K YAapy.

. BapeiBaercs Tonsko ot cunbHOro nevowaropa. besonacen 8 obpawenuu. fpu-
MEHAETCA A7is MOAPHIBA MIACTOBBIX MOPOL.

K cospemennbiM «npocTeiintnm BB» Ha ocHoBe HHTpara aMMOHHS
OTHOCATCA CMECH paHyJMpOBaHHOM CEMUTPBl C KUIKUMH MIH JIETKO-
MIaBKUMH He(TENPOoYKTaMu, MHOIHE U3 KOTOPLIX MOXHO HECJO0XKHO
MPHUrOTOBUTL Ha MECTE MOAPLIBA. B HX uncie: rpaHy ATbE ¥ ATA3HHTHL
OTEYECTBEHHOro TMpPOW3BOJCTBA, aMOHeKe, aHaeKe, aekamon (['epma-
HHA); NDEeJJHT, AJNIOBHT, aJIOMeKe, TeMOPHJI, ayCTeHHT, HRAJIHT
(CLA); annomeT, ameke, meramut (Kanana); anaben, aponpni, Ho-
OennT, rpanyiexc (BenukoOputanus); (eppojRT, ceaTHT, HHTPAT
Pyaa (Opanuus); nepmon, nepmonekc (Uexus u Cnopakus); 3Hepre
(Mnpus); npaaasr (Usenus); antpexe, narpos (lOrocnasus); auke-
rpan (Beurpus);, coaerpoa (Ilonsina);, sadrennt (boarapus); anod,
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amesien, naTpamon {(PyMbinus); sHarosmrt, agsadr, naypmr (Mcoa-
Hus); mabpat (ABcTpus); anguT (OunasHans) n Apyruve (Tabn. 11).

Tabanua 11. Hpocmedwue cpanyauposanssie BB na ocrtoee
AMMUAYHO Ceaumpbt

epmanns [Toaswa
o Ne 124 | 125 | 126 127 128 | 129 | 130
(]
- - - Q o =
g | ¢ | ¢ $ g | E|¢8
E | B | s g-| 5 | g=
0 = =z = =
= | 2| 5] 2 |z |&]S
AMMOHHS HHTPAT 94,5 92 89 93 94.5 95 95
HpesecHan Myka 7 3
AmoMitHileBas mryapa 4 3 2
Husenesroe oo 5.5 4 4 5
Maumnnoe sacio 1
CoaspoBoe Macno 5.5 3
Beurpus {Orocnasua] Yexus CCCP
. Ne 131 | 132 | 133 134 135 | 129 | 128
% e E o — -
= = = = = & =
- Ba | 5% = g z 2
£l | 5| =< E 3 g | £=
= = = = 2 = | &
AMMOHHA HUTPAT 94,1 94 92,5 90 94 95 94,5
Yroae apepecHstil 1,9 7
padur 2
AsioMiHiesas nyvapa 35
JH3enbH0€ TOMIHBO 4 4 4 [ S
MauHioe Macao 2
Consposoe macno 5.5
Na-kapSoMeTHALeN1i0N03a {

CMecu rpaHy/IMpOBaHHONH aMMUAUHON CENUTPbl ¢ AHU3EILHBIM TOM-
ausom (AC-JAT) Hauanu axkTUBHO mnpuMeHsaTs B 60-e roasl XX B. Ten-
JI0T2 B3pbiBa Mo00HBIX Beulects coctasiseT 3800-5200 x[{x/kr. B oT-
JlM4He OT TOHKOAUCTEpPCHBIX AHHAMOHOB OHU He CAeXUBAIOTCH, MeHee

 FUFPOCKOTMYHBI, O6JaJal0T XOpOoLUeH ChITyYECTbiO, YTO YTIPOLLAET Me-
XaHH3HMPOBaHHYIO 3aK1afKy, H Haubosee OezonacHsl B oOpauieHuy. Of-
HAKO OHH MeHee BOCMIPUMMUIBBI K IETOHALUMM W TpebYIOT A% nOAphiBa
6oJiee MOWHBIH MHHUMUpYIOWHH 3apan. B HacTosiuee BpeMs [04 M0-
Tpebnerus nonodHeix BB B CLLA npeblcuia 85%.
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Mpocreiiinas oTeuecTBeHHas OuHapHas cMechb pPaHyJIMPOBAaHHOMN
aMMHaYHOH CEeNMTPbl C JAU3eTbHbIM TOIMUIMBOM, cOalaHcuHpOBaHHas Mo

KMCIOpOaY, MOy ynila Ha3BaHHe «ArAagu (cocT. 129).
v Usrnanut - Gesas ¢ KEATHINON rpany MpOBaHHas Macca, KuPHas Ha Oy b
H C 331axoM Hﬁ’:(l)TCﬂpOIl}’KTOB. He ObLAUT, HE DNCKTPUIYCTCA, ChiNYY, JICTKO
VIAOTHACTCA [TPH NMHCBMO3apaake. Buiro;111o0 oTanuaeted HU3IKOH cebecrou-
MOCTBIO, ﬂpOCTOTOﬁ H3rQTOBICHUA, & TAKKE HU3KOM HYBCTBHUTEJIBbHOCTLIO K
MCXaHHYCCKOMY U TEINOBOMY BO3ACHCT BUIO. B3pblBaCTCSl TOJIBKO OT NpoMe-
AHYTOUHOrQ ACTOHATOpA. ToroButea Ha MecTe OPUMEHCHUA.

HUrpanur B GymaskHeiX naTpoHax auamerpom 150 MM geToHHpYeT co
CKOPOCTHIO 1,54 KM/C, a B CKBaXKHHAX TOTO >KE AMAMETPa B KPENKOM H3-
BecTHsike — 3,76 km/c. Tertora ero 3psiea 3700 ka/Kr, a OTHOCHTENB-
Hag roTHocTs 1,1. '

BpuszaHTHOCTE WITaHNTA BO3pPACTAeT ¢ YBENWUYEHHEM IUIOWANH €ro
noBepxHocTH. Jlig WraaHuTa Ha MHKDPOIIOPUCTO# CEeNUTPe KPUTHYECKHH
AMAMETp MYPOB YMEHbINAETCA OO 16 MM, CKOPOCTS AETOHALMH IPH
aamerpe 28 MM cocrasiseT 2,8 kM/c u 4,5 kvm/c npu guametpe 50 MM,
@ 310 3(Pp¢eKTUBHOE B3PLIBYATOE BEILECTBO MOXHO MOJYy4HTb

ciyyaiiHo, eciii 0ONNTh oCTaBliMica Ha TI0JIe MEIOK aMMuay-
HOii CeNnuTpbt TPEXJTUTPOBOI OAHKOH CONAPKH.

YeM cylie rpaHyTupOBaHHas aMMuadHas celHTpa, TeM OoJiblue OHa
MokeT BnuTaTh roproveit foGaeku. Tax, npu BiaxdocTy 0,19% oTeye-
CTBeHHAs cejuTpa Mapku «by» nornoniaer 13,3% au3enbHOro TOTUIHEA,
18% crummpapa wiu 12% rnuuepuda, Toraa Kak npu siaaxdoctd 0,26% —
Tonbko 1,5% IAT.

Jlns Gonsuieit GuzuuecKoil cTaGHIBHOCTH MOA0OHBIX COCTABOB H
obecniedyeHus HyJIEBOTO KMUCIOPOAHOro OajaHca MpUMEHSIOT MUKPOMO-
pUCTY1O cenuTpy Tvna oreyecTBeHHo Mapxi «II» unu snonckoil «Aca-
xu», Takoit npoaykr cnocobed BnuTsiBaTh 10 12-17% nuzenvHoro Ton-
JIMBA U XOPOIO yAepkuBaeT 6ojee BA3KHE Macna (B OCHOBHOM COJISpO-
BOE W WHAYCTpHaTbHOEe). CMOUYEeHHbIE [PaHy/abi UHOTAA MPUTlY IPUBAIOT
TBEPALIMH TOPIOMHUMU MaTepuanaMu: APEeBECHOW MYKOil, yraem wiH ca-
xel.

C uenvlo TOBBILICHUS BOJOYCTOHYMBOCTH B COCTaBbi BBOAAT COJH
YKUPHBIX KUCIIOT (CTeapaTst H NajbMUTaThi) Wi NOJHaAKPUIaM U,

B Haiueil cTpaHe HIMPOKO UCIMONB3YETCS BOAOYCTOMYUBAsA MOPUCTO-

KarmumspHas cenutpa Mapku «XKB» H.M.ltlecrakoga, TexHonorus us-
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 TOTOBJIEHHst KOTOpOH NMpegycMmaTrpHBaeT BBEICHHE Ha CTalAWH KpHCTaj-
© AW3aLMH JKEJIE3HbIX coNel XUPHBIX KUCIO0T ¢ napapuHoM (no 1,5%).
' B Kanane u CIHA Boinycka-
eTcs cenuTpa ¢ Ao0aBKaMH  TO-
BEPXHOCTHO-aKTHBHBIX BEHICCTB,
Q ‘o TIpUITY ApeHHas TIOPUCTLIM AHATO-
: 0 muToMm (10 3%).
o CkopocTb AeTOHAUHH YHCTOM
' aMMHayHON CEIMTPbl MapKH «A»
B MeTanueckoi Tpybe avaMer-
v pom 40 MM cocTaenser 1,95 km/c,
a e€ BOAOYCTOHYMBOW Mapku
: «KBK» — 2,6 xM/c. DTOT *Ke 1o-
Ka3zaTe/lb 111 BOJHBIX PacTBOPOB
CETUTPBI B 3aBUCUMOCTH OT TeM-
/.§ nepatypsl 4 KOHUEHTpauHH Jie-
o < xuT B npegenax — 1,1-2,1 ku/c, a
- - \% opocreiimux BB Ha €€ ocHoBe B
7w Q N4 , z 3aBUCHMOCTH OT YCIOBHii B3pbIBa
e (nvamMeTp uIypa, MAOTHOCTL 3a-
OHBKH, NPOYHOCTH MOPOABI, THI
o6onouku) 1,5-4,0 km/c.
X I'panyant M (coct. 128) us-
= s rorOBNgETCH HA TMOPUCTBIX cOpTax
CENUTPbl MyTEM TPOTUTKHM COMfA-
poBbiM MacioM. CocTaB QU3HYECKH CTAa0uWIIeH, NMPaKTUYECKY HE CJIEXKH-
BaeTcs, XapaKTepu3yeTcs HU3KOH 4yBCTBUTEALHOCTHIO K MEXaHHUYECKUM
Bo3aeciicTBuam. MimeeT GoJiee BICOKYIO AETOHALMOHHYIO CIIOCOGHOCTD,
yeM OObIYHBI HLAAHHT, HYTO BBIPAXKACTCHA B MEHBLUEM KPUTUYECKOM
puameTpe. CKOpOCTh A€TOHALMY rpaHynuta M B npeaenax 2,8-3,8 km/c.
o adreKTUBHOCTH B3pLIBAa OH NPEBOCX0AUT aMMOHRHAT 67KB.

OfHuUM U3 HOCTOUHCTB cMecei THNa HIJAHHTA WIH FPAHYJIHTA SB-
JISETCA UX CMOCOOHOCTD JIETKO YTUIOTHATLCA B CKBa)KMHAX NMPW MHEBMO-
3apaaxe, Gnarogaps 4emy 0o >(Pp(QEeKTHBHOCTH B3pbIBA OHW Mpubiuxa-
10TCA K HanboJiee MOLIHBIM AMMOHANIAM 1 JETOHATAM.

JLi1st NOBBilIEHUs DHEPreTHUECKUX XapakTepUCTUK npocTeiimux BB
B UX COCTaB BBOIAT ATIOMUHHIH, LUMHK (coct, 122), a Tawke amopdHbiii

4,

J
b
-~
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KpeMHuUit wiu deppocuanumensie cruiasbl (cocT. 108). YeraHorneHo, uto
BIJTIOYEHWE B TakWe cOCTaBbl 4-8% alOMUHMEBOI My pbl YyBEIUYUBAET
Tenaoty B3phiBa Ha 20-40% (cocT. 109-123).

}
;

IlepBbie B3pbIBUATHIE CMECH, COACPXKABILIUE alOMUHHH, NMox Ha3Ba-
HHEM «aMMOHAabI» npeatoxunu ewé B 1899-1901 rr. Hemeukue yué-

Hbte P. Dckanec u . Kacr.

v AMMOHAJIBI — CMECH AMMHUAYHOI CCAUTPL C ANIOMUHHEBOH NyApol H ropio-
UMMM BEilleCTBaMH (IpeBECHbI yronb, ApesecHas Myka U T. 1.). Cepas ¢ Me-
TaAAHYECKHM OTIHMBOM MOPOLIK00OpasHas Macca skupHas uad owyns. He uys-
CTBUTENBHBL K YAapy, TPEUHIO U uiekTpUueckor uckpe. [Tpu ruotdocru 1,0-
1,3 cxopocts ux aertonaunu 3,5- 4,5 km/c. Kpurnueckuit amamMerp oTKpbiTo-
ro sapsia — 28 mM. Bpusantiocts 13-15 Mm. @yracrocTs 480-550 o’ Tpo-
TUAOBLINA 3kBUBaNEHT 10 [,4. BblliyCkaloT B NaTPOHMPOBAHHOM BHAE MACCOM
200 r, 250 r u 300 r. [lepeaua ASTOHAUMM MEXKIY CYNHMH HATPOHAMH Ha
paccrosttiun 31-37 mm. TIpUMEHSIOT B OTKPBITHIX Kapbepax W inaxrtax 0e3o-
NacubIX 110 razy. ) '
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Haubonbuieit «3HepreryyHoOCThIO» o0nanaer OuHapHas cMech aM-
MHaYHOI CeTUTPbI ¢ amioMuHEEBOH nyapoi (60:40, coct. 111) — 9200-
9750 kIx/xr. E& Tporunosslii skBuBaieHT coctasnser 0,9. OHa «3aBo-
JUTCS» OT rpeMyueit prytu Maccoi He MeHee 0,3 I, OZHAKO M3-3a HU3KUX
JETOHALMOHHbBIX CBOWCTB B HACTOfLIEE BPEMs MPaKTHYECKU HE MpuMe-
HAETCH.

Tak Ha3biBaeMblii «panny3cknii aMmMonaa» (cocrt. 113) B kavecT-
Be roproueit gobaBku BriouaeT 6 % cTeapHHOBOH KHMCIIOThI, YTO AeNlaeT
ero focTatouHo BraroycroiiuusbiM. [IpaBaa, geTonupyer oH MeHee >¢-
(PEKTHO, YEM HEKOTOPBIE aMMOHAJIBI ¥ TPOTHJI aHATOTHYHOI Macchl.

OreuecTBeHHbIH rpagyuT AC-4 COOEPKUT AWIIOMUHUEBYIO MYAPY
(d = 0,8-0,9) ©¥ no 06BEMHOI KOHUEHTpPALUH DHEPTHU TPEBOCXOAUT
MotiHsble aMMmoHuTel: Q = 4520 xx/kr, V, = 907 CMz, ¢pyracHocTs 390-
410 CMz, OpU3aHTHOCTD B CTAIBHOM KOJIbLE 22-26 MM, CKOPOCTb IETOHA-
uny 3,5 kM/c, TporuiioBslii skBuBaneHT 0,96. OH npyUMeHaETCS B CyXUX
wiu cnabo o6BoAHEHHBIX 3a608X ¥ HAREXKHO OETOHUPYET OT MPOMEXY-
TOYHOTO IETOHATOPA.

Baaroycroiiunsble rpanyantel AC-4B u AC-8B B kauectBe op-
raHuyecKOro roproyero copepxar Jerkonjaskuve Hedrenpoaykrel (ma-
pauH, BOCK) M NpPEACTABIAIOT IPaHylibl, «HANyApEHHbLIE» TOHKOZUC-
nepcHbIM anioMuHveM. OHH YCTOHYMBO AETOHUPYIOT Oaxe nocne 4-x
4acoBOro npebbiBaHWA NOJ HEMPOTOYHONH BOxoi Ha ryGuue 1 M, HO yn-
JIOTHAKOTCSA B IUMypax HECKOJbKO Xyxke. Kputnueckuii guamerp stux BB
B Gymaxuoii o6osouxe 70-110 MM, a B cTanbHoit o60ouke — 15-25 MMm.

B 70-x rogax XIX B. B AHraud W llIBeuuu nossuics psa nateHToOB
Ha B3pbIBYAThIE BelIECTBA, U3rOTORJICHHbIE Ha Ha3e HUTpaTa aMMOHUSA,
CeHCUOHIM3UPOBAHHOIO HUTPOIIIMUEPUHOM. ITO ObIIH NEepBbIC JeTOHH-
Thl (TabGn. 12). Bekope nx Bbimyck Obul HanaxeH B Poccuu. CpaBHu-
. TEJIbHO HeBbICOKas TeMmmepaTypa B3pbiBa TakuxX cmeceii (1450-1850°C)
. MO3BOJIMJIA MCTIONB30BATh UX BMECTO MEPBHUYHBIX JUHAMHTOB B [OPHOM
aene Brjioth 10 60-x rogos XX B.

HexoTopble ©3 HYX NpPHMEHSIUCH B KAyeCTBE aHTUIPU3YTHBIX
cpenctB (cocT. 136-157): rpn3yTHHbI, PH3YTHTbI, TPU3YTHHAHHAMH-
Thi, AHTHTPU3YTHHBLI APEHIOHKA, GOPCHTHI U APy rHe.

Ilo conepkanuio HUTPOrNMUEPHHA ORY MOAPA3NENAIHCh HA ILJIACTO-
Bbie (coct. 136-141), HanpuMmep, JHrHAMHTLL, rpuleaursl (cocT. 138),
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u 6onee MoOwiHbIe CKaababic (cocT. 142-149), B 4acTHOCTH, TOJAMHT,
YCHJICHHBII# AHHUTPOTONYONOM (cocT. 144).

Tabanua 12, Cocmagst HekOMOPLIX BeHIOHNOE,
ZPUSYHUHHOUNAMIUNOE U AMMOHIMO8

No
%

136 | 137/138 139 {140 | 141 142143 144155 | 146 [ 147 | 148

-
LS
-]

I pH3yTHHAHHAMUTB

TlnacToBuie

CransHeie

Ppuuennt

Jlurnamut

Tomamny

CTYACHb

Ppemy it

Kanns nutpat

Hatpua untpar

30

Harpus xnopiin

15

AMMOLHA tHdTpart

87.5

82.5

59

65

68

32

30

23

AMMOHUSI OKCAIAT

10

Bapua cynedart

JunrpoTosiyen

Hutpouennionosa

0.5

0.5

Q9.5 1 i

JHHATROIMIK b

94

Hurporauuepii

"~

9.5

8.6 29

24

Yronb ppeBecHbiil

HpeBeciias Myka

Pyatias MyKa

17

Bazeaun

B

3

Metito

10

%

150 | 151 152 | 153 | 154 | 155 |

156 | 157

158

159 | 160 | 161 | 162

Hetornutet

AMMOHW1bE

Kaaus nyrpar

34

Kanua xnopun

15

Hatpiia x10pia

15

20

21

AMMOHUA HHYpAT

67

68

80 8|0 § 62

80 ¢ 64

AMMORHA cyiibdaT

AMMOHIIS \AOPHI

Bapus cyibhar

Tpunporoavo:n

(7

N

Hurpouennonosa

20

Hurtporauuepnn

Litn

Terpun

Yroas apeBeciisblii

€BCCHAA MYKA

Pranas myka

Hexcrpuu
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Tabnnua 12. Ilpoodorcenie
163 | 164 | 165 | 166 | 167|168 [ 169 [ 170 [ 171 172 [ 173 [ 174 175

AMMOYHTbI

%

/

Katua Hutpar 24 29,5
Kanus nepxnopar 6
Hatpus Hurpar 33,3
Ha rpus xsopiia 5 10 20,2 15 21
ANMOHHA HuTpAT 66 176 183 |66 |81 78 | 85 1343188 | 61 {47.51 57 1385
AMMOHMS XJ0PHL 14 18.5 22
TpimuTporonyos 15 116 | 5 15 117 8 15 11221 8 15110 {15 10
Hitrrponadranuy 4
Tpadut 7
PxaHas aiyka 6 9 2 9
HpepecHan nmyka
Kastbums cunnlini 14

Ne 176 {177 | 178 | 179 | 180 | 181 [ 182 {183 | 184 | 185 | 186 [ 187

AMMOHITBI

15

%

Kanus nutpar 35 33
AMMOHIIA HITPAT 75 30 | 89 88 78 | 70 75 55 70 | 72 | 35 [785
AMmvioHIa okcanar 1
AsMorg Xnopua 20 20
AMMOHUS 11KpaT 30
Tpunutpotoiyon 20 1S 10 10 | 22
Tetpin 28 | 12 [215
TOH 10
ekcoren 15 1 42
Hunutpobenson 50
pagur 2
AmomuHirii 5 20
Kanbuua creapat 3

Cocras nOIIO6HbIX TPH3YTHHOB YCJIIOXKHAJICH IIO6aBKOﬁ JETY4YuX
cojieit (kapGOHHTBI, TeJIMTHUTHI), APEBECHOI ¥ PKAHON MYKH (CeKypo-
dop, prammuBop) WK HUTPOKIETHATKH (rpeMydHe cTyAnH, cocT. 149)
JUTS MOBbLILIEHUS (PU3HYECKOil cTabunbHOCTH. [II% CHU KEHMS TeMnepa-
TYpbl 3aM€p3aHUA B HCKOTOPbLIC IPU3YTHHAMHAMUTLEI BBOOAT AHHHUTPOT-
nukons (coct. 141).

Hey>xuBuuBbIi Xapakrep, HU3Kas ¢u3u4ueckas crTabUIbHOCTL o
CIOXHOCTb XPaHCHUA noao6HbLIX COCTABOB CAOCOOCTBOBAIM HX MOJHO-

My BbITECHEHHUIO npocreiimu BB.

B 1884 r. so @panuuu 1. Dasbe pazpaboTan npeaoXpaHHTEIbHbIE
B3PbIBYATBIE BEILIECTBA /I3 YTONBbHBIX 1HaXT HA OCHOBE aMMHA4YHOMH
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CeNUTPbl ¥ MOHO-, U - WM TPUHUTPOHaPTaNHHa (BemecTBa TANA «N»,
6c3onacuble nopoxa dapbe, TPHHAPTATHI, HAPTAIMTHI, TPAYHH-
Thl). HeCKO/IbKO MO3Ke NMPOU3BOACTBO ITHX «TIOPOXOBY ObUIO pa3BEpHY-
T0 B Poccuu (Tabn. 13).

-Cocrasbl daBbe aKTUBHO BbIMYCKAIUCh B PACCHIMHOM BUAE ACHCT-
BUTEIbHOM MIOTHOCTHIO 1,4, rpaBrMeTpuyeckoii (HachlMHO#) MIOTHO-
cTeio 0,65, BnaxHocThiO 0,2%, ¢ yuciom 3éped 1200 va | r, a Taoke B
BUJE TPECCOBAHHBIX fIATPOHOB HapaUHUPOBAHHBIX CHApPYMXH U C Ka-
HaJIOM 51 A€TOHATOpA.

Mo xapakrepy nmpumeHeHus B pyAHuKax coctas Nn°lb HaswiBascs
«cKaJabHbIH rpm3ysadTannTt roche» min  «ammadTHT» (CocT. 195).
Csmecu Nn°4 — naacroeblit rpuzynadraaur (coct. 197) u Nn°S — tpn-
sadramnt (cocr. 198) ynorpebisnnce B yroisHeiX uraxrax. Haubonee
cuapHblii mopox ®aBbe Nn°1Cys (rpm3ymur cuche) noa umeHem
«mpelinepHTa» UCHOIL30BANICS [JIS 3afIPECCOBKH apTHILIEPUHCKUX CHa-
panos (cocr. 191). Ero B3phiBHOE pa3noxeHue NMPOTEKAET [0 ypaBHe-
HHIO: .
I9NH4NO- + C;QH5(N02)3 —> 10CO; +41H-0 + 20N,
Vo= 912 s/kr, t = 2163°C, f = 8405 kr/cm®, P = 415 /m,
[pH cKOPOCTH AETOHALMH ~ 5,5 kMm/cC.

Tabnnua 13. Hadunanumet, zpusynamst, Mot 4 aMMOHAIbE
BCOVULUX CHIPDAH MUDA

Dpaiiuiis
Ne 1r1sg | 189 ] 190 ] 191 | 192 | 193 | 194 | 195] 196 | 197 | 198
BspbiryaThie BeluccTsa ®apne
E = ] [
st &1 825 g2t g lg=l v
z SIE|E|EE 2| % 7|25 2 |EE ¢
TlEpEEE E | &lae] T
= [ -
Kanns uvtpar 5 5 5
Harpha Hirrpar 18 137.5 58
AMMOHUR HUTPAT 79 { 885718751955 88 67 | 44 [ 91,5)1 15 | 90 }865
Tporun 21 6,5 1125
MoHoHHTpOHAD TANTHR 15 }18.5
Junurponadraniin 12 8.5 8,5
Tpunxrponadraniii 4.5 27 5
JlpeBecHas myka
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Tabauua 13. IIpooo.cenue

DpaHun AN Monvuwa Yexns
Ne 1199 [ 200 | 201 | 202 | 203 | 204 | 205 | 206 | 207 | 208
BB dasse o
0 ]
NSRS - R N
c | o] S 158 | g 5| 5] 5| ¢
El el E|E5| Flz] 2| 2| 8| ¢2
% = £ E|lE2l ~ | < z z z z
= = = | 23 < < < 53
- — = - fomy
= =
AMMOHHA HUTpaAT 8791 79 815 | 874 | 82 83 90 85 1835 | 824
JlunidtpoTtonyos 2 2
TpoTun 5,5 15,8 18 12 10 11,5 ] 7.5 10.6
Jlwnutponagraang 12,6
Hentomnr 11,5
JlpeBecHas Myka 6,6 1.7 1.5
AmoMuiiii 8.5 . 5 7 6
[Mapadnun 0.5
Creapun i 1 0.5
Boarapnsa Hipeuus Cepmauna
Ne 1209 [ 210 | 188 | 211 212 | 213 | 214 | 215 | 216 | 217
sl lelelcele]lele s
= = = 5 = = =Y o o
% = = é < = -9 [
AMMOUUS 1Inpar 92 89 79 8351 74 82 18.5] 78 86 77
Tpona 11 21 4 16 1105
JtHiTpoOeH30 16.51 26
Xaopaunutpodenion 17 14 °
Kcnsiin 23
Ccpa . 5
JIpeBecHas Myka 2
Ne Poccus CWA bensr
218 | 188 | 219 | 220 | 221 | 222 | 223 | 219 | 224 | 225
c— bl E -
El:_|2 |8 |2c|2clB88|52| 5| E
2 12al8g|22|e28|eS[E8z|EQ| & | £
s |zg|z2=(s=|sS|228|25|2| 2| ¢
% SlE | < |2 < (<22~ < | &
AMMOUNA HUTPAT 72 79 80 83 40 60 79.5 80 54 90,5
ANMOHUS IHKpaT 28
Tpotun 21 20 9 60 40 15 20 20 9.5
JlpeBecHas ayka 8
AnoMinii 4,5 16




62 Yacro 1. Onacoe 3HaK0MCTBO

KosnuuecTBo rpeMyueii pTyTH B AeTOHATOpe, HEOOXOAUMOe Afs Ha-
AEXKHOTO B3pbIBa HAPTATUTOB OBICTPO YBENUUUBAETCH [0 Mepe Mpecco-
BaHug MnaTpoHoB. Tak, coctaBel Ne 1A u 1C npu mnorHoctd 1,0 nerko
B3pPBIBAIOTCS MOCPEJACTBOM Kamcions, cogepxauero 0,75 r rpemyueit
pTYTH, 2 OpH ntordoctH 1,25 tpebyercs yxe 2 r 31oit conn. TTostonmy,
U1 BepHOH JleroHauuy nopoxoB Papee NPUMEHSIOT IPEMYUYEPTY THhIE
aetoHatopst B 1,5-2,0 r.

Bce HadTaduThHI HedyBCTBUTEAbHL K yaapy. Tak, HampuMep, Hau-
bonee mownbie copra 1C (mueigepnT, coct. 202) u 1B {cocr. 195) He
B3PbIBAIOTCH Jaxke MpH MaAeHHH Ha HHUX CTAJIbHOTO Tpy3a BecoM 4 Kr ¢
BbICOTHI | M. Kpome Toro, oHu He 4yBCTBUTENBHBI K TeMIepaTypPHbIM
kofebannsMm, 6e3 yuepba nepeHocaT 3aMopo3ku, Onarojaps yeMy HMe-
10T fBHble MPeHMYILEecTBa neped AMHAMHTAMH, He YCTYNas UM 10 CHIe
aeiicransg. BapbieHoli noteHuMan coprop ot Nel go Ned nocrenedHno na-
jaer.

Ineipeput npeacrapaser coGolt cTeXHOMeTPHYECKYIO CMeCh aM-
MHauHO# cenuTpbt ¢ guHUTpoHadTanHoM. T1o AeTOHAUMOHHLIM Xapak-
TEPHCTHKAM OH OJM30K K AMHAMHTY C COAePXKAHHEM HUTPOTIUUEepPUHA
75%. Ipu atom Temstora ero B3pbiBa coctasaser 4100 kDw/kr. Oteyter-
BHC TOKCHYHbLIX Ta30B M HU3Kag TeMIiepaTtypa B3pbiBa (4fd TPHIVHHTA
roche — 1875°C u couche — 1445°C) B cBOE BpeMs ¢aeilanM 3TH coCTa-
Bbl OYE€Hb YAOOHBIMM 718 [TOA3CMHbIX B3pHIBHBIX pador.

Oanako MaccoBoe MNpuMeHnsHHe noaodHpXx BB orpasxuuBanoch
HU3KOH HachIMHOH AIOTHOCTLIO, YTO TpeboBano 00BEMHBLIX OypoBbIX
CKBaXHH, a TBEpas KOHCHCTEHUHMS MATPOHOB 3aTPyAHANA 3allONHEHHe
wnypos. KpoMe 10oro, cocrasbl OKa3ankch BeCbMa YyBCTBHTENbLHbBI K CO-
Aepikauuio Biard. Yxe 1% nornow@HHON BOABI JOCTATOYHO, YTOOLI
KpaiiHe OrpaHUYUTh UX AETOHAUHUIO.

['nagHeifi HEAOCTATOK UIHEHAEPHTA, GPUMEHAEMOIO AN BOESHHbIX
ueneif, oKasaics B OYCHb HE3HAUUTENbHON pasHHle MEXAY MUIOTHOCTHIO
3aK1agKyd B cHapsaa (Bo H30exaHHWe CMeleHHs MpU BoiCTpene) H ripe-
AeJAbHOU AIOTHOCTLIO 32paja.

v Aunadranant 1c (wreitaepur, coct. 202) — GAenH0-KEATHIA Yaiue ¢ CEPBIM
OT/MBOM B3phiBYATHIH NOPOWIOK C MOHIHBIMHA JETOHAUHOHHBIMM XapaKTepu-
crukanmn: d = 1,15; obxarre cBMHUOBOrO (MaMHApa — 15 MM, pacuivpenne
ceuuioBoil 6omGut Tpayuns ~ 340 a; ckopocte ActoHaumu 3,5-3,8 km/c.
Masno gyBcTBHTEACH K YAapy. B cBo& Bpemst 3aMEHHA MHOIME IWHAMHTHI.



aaga 3. B nomoutb oropoannky : 63

AHTHTPH3YTHOE B3phiByatToe cpedctso. HInpoxo npHMeHANCs B CyXHX
IITONALHAX A8 NOAPLIBA KPENKUX NOPO, 4 TAKAKE B BOCHHOM Jene, 0CoDEHHO
ANSl CHAPMXECHUA MUH B NEPHOA NEPBOIt MUPOBOI BOKMHLL

B 1886 r. [1.M. YensuoB pazpaboran nepssiii OTe4eCTBEHHbIH aM-
MOHMT 110/] Ha3BaHUEM «IPoMoGoi», COAEPKaBIIHHA aMMHAYHY IO CESTUT-
py u nukpar amMmoHus (cocrt. 218, Taba. 13). BapeieHoe pa3znoxeHue
3TOTO MOTYUuero COCTaBa, PACCYHTAHHOE Ha MOJIHOE TOpEHHUe, OMUCHIBA-
€TCs YpaBHeHHEM:

NH,OCH»(NO;); + 8NH:NO; — 6CO, + 19H,0 + 10N,

Vo= 881 51, t = 2273°C, f = 8544 kr/cm®, P = 435 t/m

Beuiecrea 3toro tina o ®paHuuyu B CBOE BpeMs BBINMYCKATUCh C
nuTepoit «Cx» (cocr. 184).

HU3ipecTHbl ypaudHble MOMBITKY MCMOAL30BAHHS B «AMMHA4YHBIX»
B3pPBIBHBIX cocraBax auHHTpobeHzona (cocr. 182). Tak, lliBeuus u Aur-
Jig HalasuSid Ha ero OCHOBe TIpOU3BOACTBO OemanToB {cocT. 211, 212)
C HeBBLICOKOW Temileparypoii B3psiBa (t+~2190°C). 3HameHuTHIE repmaH-
CKHe POOYPHTBI TaKXKe BKJIIOHAH U30MEPHbIE CMECH XJIOPAUHUTPOOEH-
3osa (cocr. 215, 216).

Hns noBblueHUs 4YyBCTBHTENBHOCTH H YCHWIEHHUS HETOHALMOHHbBIX
CBOJCTB B HEKOTOPbIE COCTABBI C HUTPATOM aMMOHHS BKIOYAIOT TeTPHII
(cocr. 157, 185-187), puuurpobenson (cocr. 182) unu xemana (NX,
cocT. 217). TociaenHee BewecTBO MMEET BHYLUHTEsbHbie B3phiBUaTbie
XapakTepucTHKH: V, =990 n, f = 8129 Kr/cMm?. CKopocThb ero AeTOHAUMUH
npu nnorHoctd 1,47 cocraenser 5,7 kM/c, a ipu miordHocTu 1,68 gocru-
raer 6,075 km/c. OnHako, sanbHeiiiiee NpeccoOBaHKHE ITOTO COCTABa MPH-
BOJHUT K BhIPOXKIAEHHIO €10 OpHU3aHTHBIX CBOMCTB.

"C OTKpBbITHEM M NMPOU3BOACTBOM TPOTHJIA K Haualy XX B. IOABM-
JIUCh €r0 MOTYYHe B3phIBYAThIE CMECH C aMMHMaUHOIt cenuTpoii (tabn. 12-
15). Ony cpa3y Haliay NpUMEHeHHe Kak i rOPHBIX paboT (aMMOHH-
ThI), T2K U A7 CHapsKeHHs Goenpunacos (aMmoToabl). Yxe k 1910 r.
npou3BoAcTBO aMmmoHHTOB B ['epmanuu cocrasuio 30000 T.

v AmmonnT Ne9 (coct. 220) -- cBetno-cepbiii nopouuek, coepxawui 83%
amauadiol cenntpbl, 9% Tpotina n 8% apesechoil Myxu. Ob6nanaer BecrMa
HH3KOH nnotHocTsI0 0,9 ¢ HEBHIAAIOWIMMHCS B3PLIBHLIMH XAPaKTEPHCTHKA-
Mu. Jdedopmauns cBUHUOBOrO UMIMHAPA He TpeRbilaeT 11 MM; cKOpocTh
JetoHauuu — 2,5 km/c; paciudpense cBHHUOBOH 6oMOb1 Tpayuns — 310 mu.
Brnaroasaps He BeicoxkoH TEMNepaType B3phiBa WHPOKO NPHUMEHANCH A4 T04-
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3€MHBIX MTACTOBBIX BIPhiBHEIX pafoT. C HEGObIMMY BAPHALUAMH HCNOAL-
3oBancs B Poccuu, Iepmaiinn, @paHuuy ¥ apyrux crpanax (coct. 199, 201,
206, 213). B HacTosuMit MOMCHT TOT AMMOHHT 3aMEHEN rpaHyHPOBaKHbi-
MH COPTaMH.

v’ Ammotoa 40/60 (coct. 221) — cBeTno-*ENTHIA MOPOLIOK WM NIABNEHBIH
npoIyKT. COCTOMT M3 aMMUauHON CEABTPLE ¢ TPOTHAOM B COOTHOIEHMH 2:3.
Mouoe GpusantHoe cpeacrso. Ilpu ninoriioctu 1,45 pa3sBuBaeT cxopocth
HeToHauuy 10 5,0 km/c; aedopmauus npu oOxaTiy CBUHLOBOIO LUIHHIDA
coctaiset 20 M. PyracHeie CBOHCTBA OCTaBJIAIOT KEJAaTh JNy4lIero: pac-
iMpenne cBHHUOBOM GomObl B Tecte Tpayusis He npenpiwaer 310 M. Bax-
Hefiniee Goesoe BB nepuoaa nepBsoit u BTopoi MupoBoii BOKHBL

v AmmoTon 60/40 (cocy. 222) nposBASCT NOBLIUCHHBIE GPU3AHTHBIE CBOKUCT-
sa. PazBnsaet ckopocthb aeToHaluy 10 6,5 kM/c tpn maoTHocty 1,5. [pume-
HAIOT ANS 0APbIBA OYEHB KPEIKUX CKaNbHBIX OPO] # CHapskeHHs Gocnpu-
11acoB.

Bnsore no noss-

JIEHHs1 FPaHyJIUPOBaH-

HBIX npocreitinx BB

3TH NMOPOLIKOBBIE CO-

craBbl  ObUIM  TMOM-

DYICIIMMH B apceHane

ropHopobuiTinkos. B

HX 4uCJie: CeKYDHT,

JOHAPHT, podypHT ¥y

(FepMmaHus); HETpam-

moBHT  (Py™mbInus);

amartoJ (CLLIA); 6an-

KaHHT, BepHHUK (bon-

rapus); naxcurt {BeH-

rpus); 6adaunnT (be-
nerusy; maygep (Adr-
5ius); HUTpaTel Nn°QOa

1 Nn°Ob (Dpanuus);

OTEUECTBEHHBIH aM-

monruT 62KB 1 apyrue.

Hekortoprie ammonnTbt (BuTpar Nn°31R, ®panuus, cocr. 200)

COAEPXAT HeHTOJHT — cruiag TpoThiaa ¢ TOHom (TpunurponeHraspur-

PUTOM).

OaHUM M3 NIyTEH NMOBbIWIEHUS IHEPTOEMKOCTH AMMOHBHTOB SIBJiS€T-

C4a BBE€JECHHC B HX COCTAaB aJlllOMHUHHUSA HIIH bosnee AECWEBBIX MeTalinde-
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CKUX MOPOLWKOB, COASPKALMX KPpeMHUH: GeppOCHANIMA H CHIUKOKDIb-
uui (amMMoHaAJBI U nepMoHaJaBl). Hanpumep, Oonrapckuli aMMOHHT
®C 8 KauecTBe rOPIOYETO COASPHHUT heppoCHAHLIMA U XapaKkTepU3yeTCs
TemoTo# B3pbiaa 6130 k/Ix/kr, ckopocTbio geroHauud 3,5 kM/c (npu d =
1,1), KpuTHYSCKUM AUaMeTpoOM 9 mMm.

Hns moapeisa kpenyaimux nopoa ao cepelutst 80-x rogos XX 8.
BLIMYCKAJICH OTEUYESCTBEHHbIH MIPeCcCOBaHHbIN CRAIBHBIH aAMMOHHT Nal,
CCHCHOUIH3HPOBAHHDBIH TeKCOTeHOM. DTOT NPOAYKT OTIUHAETCH MOBbLI-
teHHOH OpU3aHTHOCTBID, MPU OTHOCUTENLHOH MIOTHOCTH 1,5 cKOpPOCTH
ero jeToHauuu gocruraer 6,0 km/c.

BBeaeHue B aAMMOHHTBI U amMMoHAABI 6-15% rexkcoreHa (cocT.
182, 183) uau T3Ha (cocr. 181) mo3songeT yMEHbWHTL WX KPUTHYE-
CKUif gHaMeTp A0 4 MM, 4TO UCMONL3YETCH AN KOHTYPHBIX B3PHIBOB.

CospemeHHble NOPOLIKOOOpa3Hble AMMOHHMTBI 1 AMMGHAJBI HC-
NOJIL3YIOT B OCHOBHOM B MAaTPOHUPOBAHHOM BUjE A8 BTOPUYHOrO MHH-
uMuposanus Oosee ynoOHbIX B pabore rpaHy HMpOBaHHLIX ¢ BOJOHA-
nonHeHHbIX BB.

OTedecTreHHBIC BAPUAHTHI MTOPOIIKOOOPa3HbIX AMMOHHTOB BLITYC-
KalTCs TOALKO B BOJAOYCTOHYNBOM BapuanTe Ha Oasze rugpodobHoii am-
muayHo# cenutper JKBK. '

Tak, ammount 67KB npejcrasnser coboit 6HHAPHYIO CMECh aMMU-
auyHOM CenUTpPhl ¢ TPOTUAOM, B amMoHaa M-10 sxoguT amoMuHHeBbIH
NOpoLoK, a B CKanbHBIE amMmonan Ne3 pnoGaeneH rekcoren. CKopocTh
WX ASTOHAUMH COoCTapisgeT 3,6-4,8 kM/c, a KPUTHHSCKUH AUaMeTp Npu

HachIMHOM MIOTHOCTH 8-13 MM.

v AMMOHAJI BOAOYCTOHYMBBLIHA oTeyecTBeHHbIt (coct. 223) — cepebpucro-
cepblif NOpOILOK, Coaepxamki 79,5% avMuauHol MUKpPONTOPHCTON CEMTHTRLI
mapku «I», 15% tporuia u 4,5% amomunus. [lo cocraBy npubmukaercs K
aHrjMAckoMy amMoHaty (coct. 204, taba. 13). Obaanaetr mMowHsiM (yrac-
HbiM JeHCTBHEM, HE 4YBCTBHUTENEH K yapy, IpW XpaleHuy cnéxupaercs; d =
1,0; obxaruc CBHHLIIOBOrO UHAMHAPA — |7 MM; pacillMpenue CBHHUOBOW OoM-
6nt B Tecre Tpayuns - 400 mMn; MakcuMansHas cKopocTs jJeToHauuu 4,0-4,5
km/c. Hiupoko npuMensicst B 00BoaAHENHHbIN 3a604x. B HacToswee Bpems yc-
TYWI MECTO rpady THpOBaHHbIM (JOpAar:.

- TonkoaucniepcHas CTPYKTYpa HOPOIIKCOOGPA3HBIX AMMOHHMTOB, C
OfHOH CcTOPOHBI, 00ycnoBAUBaET UX Oosiee BBICOKYI ASTOHAUUOHHYIO
crocoBHOCTL: 418 MOAPbIBA AOCTATOUYHO Kanciog-aeToHatopa. OaHaKo
BO3HUKaOT MHOTOYUCJIICHHbIC ﬂpO6ﬂeMbl B IpouccCe UX IKCIlayaTaluH.
TaK, [IPpU XpaHCHHUH 3TH COCTABbI NMOCTCIICHHO CIACIKUBAIOTCH, UTO MIPHBO-
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JUT K PE3KOMY MaaeHHIo B3pbIBYaTHIX cBolicte. [TogoOHbie BewecTaa
MaJlo APUTOAHBI AT MEXaHHU3UPOBAHHOH 3aKIafKH: OHU MbUIIT W, [Jas-
HOE, 4yBCTBUTEJILHbI K MEXAHHUYECKHUM BO3AciHcTBHAM. HakoHel, oHuU He
AOAX0AAT il OOBOAHEHHBLIX CKBAXKUH: IIJIOXO TOHYT, GIOTHPYIOT,
thierMaTH3upyoTes BooH.

Hz6exare 3TUX HEZOCTATKOB MO3BOIOT TPAHY/JIHPGBaHHBIE aM-
MOHHTBI: TPAMMOHHTBI, TpPAMMOBAIBI U rpaunToasl. Ha ceroans
YCTaHOBJACHO, UTO NPU MOAPLIBE CKBAXHH auamerpom cabie 150 mm
HeT 0cob0M pasHULbl B CKOPOCTH JSTOHALMH MENKOAHCAEPCHBIX H Tpa-
HYJUPOBAHHBIX B3PLIBYATHIX COCTABOB. \

Jlo HenasHEro BPEMEHH BhIMyCKANOCh HECKOJBKO MApOK GTedecT-
BE€HHLIX TPAMMOHMTOB ¢ cogepakanuem tporuna 21-70%. B nHacrosamwmii
MOMEHT MAPOM3BOAUTCS TOJILKO rpamMMoHuT 79/21 (OuiBuivii aMmMouuT
Ne6, TORBKO B IPaHyIMPOBAHHOM BHAE), NPEACTARMIIOIMMUI MeXxaHuye-
CKYIO CMECh aMMHa4HOH cesuTpel ¢ vewyiyarsiM TpotunoM. Cocras
COXpaHseT ASTOHAIMOHHYIO CHOCOOHOCTL APHU COASPKaAHUM B HEM [0
25% Boabl. CKOpPocTh ero AeroHauuH 3,2-4,6 kM/c npd niordHoct 1,0-
1,35 (uame 4,2 km/c), a rerora 3puiza 4000 k/Ix/kr. [Tpuuém, npu co-
gepxkanuu 8 HEM o 10-12% Boant addexTusHOCTL B3pHIBE AAXKE BO3-
pactaer. ['paHyjinpoBaHue 3TOro APOAYKT2 APHBOAMT K YCHICHHIO €r0
Opu3aHTHLIX CBOHCTB: B TECTE Ha 0OOarHe CBUHLOBOrO UWIHHAPa Je-
dopmauus pozpacraet ¢ 14-18 mm o 20-25 MmMm.

I'paMMoHaNBI TIPEACTABASIOT COOOH rpaHYyINpPOBAHBBIE AMMGHA-
Jabl. X0pollo 32peKoMeHA0BaNH ¢e6s rPAaHNTOIBI — BOAOYCTOHYHUBLIE
COCTaBbl, B KOTOPbIX THAPOM3OISLMS aMMUAYHON CeNUTPbl JOCTUTASTCS
B peaynbTare 00pa30BaHus 3MyJIbCHU OKUCIKTENCH B TPOTUIIC B NPUCY T-
CTBMHU MMOBEPXHOCTHO-AKTUBHbIX BSLIECTB.

OreuecrBeHHbIE TPAaHATOABI Mapru «1» u «7A», coaepkaiuue
anroMuHui, 6e3 yuiepba BbIASPKUBAIOT AauTeNbHOE NpebbiBaHue MoA
sog0i. Ckopocre ux aetosamuu 5,0-3,5 km/c.

Ewe 8 nauane XX g. 6bi10 ycraHosIeHO uHrubupytouee aeicraue
HEKOTOPbIX BEUIECTB Ha PEAKLMIO B3PLIBHOIO OKHCICHHUS PYAHLIX rasos.
Brauane stor 3¢ ekt Obi1 00HapyXKeH y coNnel weIouHbIX MeTansios. B
YHUCIe COBPEMEHHBIX A002BOK ¢ NMOA0OHLIM AeiicTareM XJopua, Hurpar
u hopMuar HaTpHg; XaopUa, cyisdar U oKcalaT aMMOHuUs; cylsibipar Ha-
pyst u apyrue conu. Mx aHTUrpU3yTHOE BAMSHHE CB3aHO KaK C MOHH-
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KEeHHEM TeMOeparypbl B3pblaa, TAK H APAMbIM [JIAMEracsliuM JeHCTRH-

€M, 4TO MO3BOJWIO CO31aTh Ha 6a3e aMMHURUHOH CeANTPbI Leblid apce-

Hal npepoxpaunrtenabubix BB (tata. 14).

Ta6anua 14. IIpedoxpanumesnvie BB ¢edyuiux cmpan na ocnoee
AMMUAYHOLL CeUmpbl

CCCP! boarapus Hexocnopakhs I'epymanns
N $226 | 227 | 228 | 229 | 230 | 231 { 232 [ 233 | 234 | 235
= T_' £ £ £ = S R I s
I z S |8l ElZ22l5cl5c 88| SE
o S| 8| 2| £ |E8|E|55lEg|Eg
: g 51 8|5 | 2|7 |=E|2E[28|88
B =
Kanhs HHTpar 6
Hatpus xnoptua 20 20 15 18 20 | 5981 23
AMMOHHA HHUTpaT 64 62 69 | 66.2 1645 | 2451545 {305] 765 77
AMMOI13 OKCaiaT 15
AMMOHNS XJ0pHA 40
AMMOHHs cyibdaT 17
bapna cyasgat 3.5
Tpotiit 16 10 IS 1471 7 14 8.5 6
Hutpouenmo.ioza 7 1 7 27.5
Yronb ipeBecHblii 1
IlpesecHan Myka 1 | [ 1.5 1.2 1,5
[Tpoune q06aBKkH 2
Dpanina SInouns Asria
No 236 | 237 | 238 | 239 240 241 | 242 | 243 | 244 | 245
— O Q 2]
TEl82|2E S| == |, s| 2| 5 3
” s2|Ze|E5| £ E2)sg1 ¢ 2| & 2
° 2:|8nlzd) £ E2 |53l 81 5 &) £
EE|I==as 2|28 |F | 2| S| & 3
< - B =
Hatpns sarpat 4 46.8 [ 15.1
Haypusa ¢opmHat 25
Harpna xaopix 8.5 18 49 36 16 2461 27,1255
AMMOHUA HHTPAT 735 { 67.51 33 37 63 4271 20 14654 99 30
AMMOHHE NepXAopaT 9
AMMOHIIA XJIOpHA 279 | 156
bapus cynbar 9.7
Hurpotosyon 3.5
Tporun 15 9.5 6
Hurpouesiaonosa 12.3 25 26,5 ) 394 16 8.7 11
Yrosib ApEBECHBI 3.8
JipeBecHas myKa 3 5
Topd S
[1poune n06aBKkn 0.7 2 2 24 1 38 1 85 6.7 | 33
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OreuecTBeHHbIE NPEIOXPAHHTENbHbIE AMMOHATBI, B OCHOBHOM
COCTOSILIME M3 CMECH aMMHa4YHOH CenHTphl, TPOTHNA U OOLIUHON MoBa-
peHHoil conu, npeacrasneHbl Mapkamu AII-52KB u T-19. Temneparypa
B3pblBa 3THX cocTaBos aocturaet 2230-2520°C, Teora B3puiza — 3410-
3500 kJx/Kr, CKOpPOCTL ASTOHALIMHK [TPH OTHOCUTENBHOM mioTHocTH 1,0-
1,2 cocrasnser 3,6-4,6 km/c, kpurHdeckui auamerp — 10-12 mm. B cBog
BpeMs A 9THX Lesiell akTHBHO NpHMeHsJICH HpeRoXpasuTedbHbIl
ammonnT ITPKB-20 (cocr. 226).

BpuzanrHocTs yriieauroB Mapok 3-6 u 12-IB, cencubunusupo-
BAHHBIX HUTPO3(HPAMH, H HOHMTOB, B KOTOPLIX aMMHauyHas CeluTpa
3aMeHeHa HaTpHeBoH, B 2-3 pa3a HHXKE, HO OHHU HMEIOT Donee HHU3KYIO
reMmmepatypy B3pbiea (1790°C), uro aenaer ux GezonacHee 8 3ara3zoBaH-

HbIX [IaxTax.

v Ammonut TKB-20 (coct. 226) sknoyact 64% Hutpara ammoHud, 16% tpo-
tina u 20% xnopuna Hatpus. Ero HeBbICOKME JeTOHAUMOHHEIC XapakTeprCTH-
ki1 (yracHocTs B CBUHLIOBOH O0MGOe — 265 a1, obaTie CBUHLIOBOTO IHIHHI-
pa — 13 MM) BOJINE KOMIOEHCHPYIOTCS HA3KOH TeMreparypoii B3psiBa U fjlame-
racsiuy dGdextoM. [Tpy nnoTHocTH 3aknagké 1,1 cKOpOCTh ero AETOHALUA
coctaBisier 2,8 - 3,4 KMm/c, a B cTanbHoM wimype 10 4,35 kM/c. [Npumeredne He-
CKOJILKO OrpalvuMBactcs OOnblINM Kputudeckum anamerpoMm — 28 mm. Hiu-
POKO ACTIONL30BANICS B KAMEHHOYTOILHBIX HIAXTax.

HecMmortps Ha BHywMTeNibHblE ASTOHALMOHHBIE XapPaKTEPHCTHKH
HUTPaT aMMOHHA MOXXHO 3aCTaBUTh ropeTh nocnokoliHee. Tak, oM npu-
MEHSIETCsl B KayeCTBE PEaKTHBHOIO CMECEBOIO I'OpHOUEro B HEKOTOPBIX
cHCTeMax TBEPAOTOIUIMBHBLIX paket (Hanpumep, [Mongpuc unu Fillips
petrol, coct. 1687).

Kcratn, ponuoit Opar amMMuauHOH CenUTPbl HHUTPHT AMMOHHUS
O4EHb B3PLIBOOIIACEH U JIETKO pa3jlaracTcs CO B3PLIBOM Ha a3OT U BOAy
npu 6vicTpoM HarpesaHuu Boitiie 60°C.

B HekoTOpbIX PYKOBOJCTBAX €0 A2Xe PEKOMEHAYIOT Ais Mo-
JAydyeHus azora B jabopaTopHbIX ycnoBHax. A30r aeicTau-
TENbHO MIoJyUaeTcs 6blcTpo U APOCTO. Ho But 3T0r0 syutue He
nenaiire. Tem Oosiee He GepuTe B paboTy OONbLILIYIO 32rpy3Ky
aroro Bewecrsa. Kyna 6ezonacHee Ha koCTpe kedb aMMOHaJ,

B npox3s0aCTEE B3pLIBYATHIX BELIECTB HUTPUT AMMOHHS ODBLIYHO HE
OPUMEHAETCS H3-32 BLICOKOH CKJIIOHHOCTH K CAMOJCTOHALHH, 3210 OH
yCIien He pas MoatlyTHTh Haa H3YHaBlUHUMH €70 XUMHKaMH.
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v Hutpur ammonns NH,NO; — Oenbiif KpUCTALTMUMECKHI TOPOLIOK, XKei-
TelowWu# Ha cBety, d = 1,69, t5,,, 60°C co BipuisoM, pactBopuM B BoJe (180%
npu 20°C), sTakoae, He pactBopuM B 2Qupe. Paznaraercs npu Xpaueiind Hin
OCTOPOKHOM HarpeBanu. JIETOHRMPYET OT TPEHUS HAH Yaapa.

3.2. Bapuvieuamxa u3 600o.

ﬂ"oxome, KTO-TO KW BAPSMb MOBEPHUII, YTO «Kaljisi KaMeHb TOYHUT» U
PELIHI 3alIOSIHUTD BCE AYCTOTHI B CHIYYHX B3PbIBYATHIX BELIECT-
Bax BOJOH. Pe3ynbrarThl NpeB30olWIH BCe 0XKHAaHUs, Hy NMPAMO Kak Kalla
U3 TOMOopa.

Tax, Ha ocHoBe BCE TOH Ke aMMMaYHOW CeMTPhl M BOJB! MOSBHIICS
uespld Kaace BpICOK0IDhEKTUBHBIX OPHU3aHTHRIX KOMAO3UUUA — BoHO-
cogepxkamux B3puiBuathix BemecTB (BBB). B kauecree sxuakoro Ha-
AOSHUTERS W MUacTUHKaTOpa OHM BKIIOYAIOT BOJHBIE T'ejiH C PacTBo-
pOM aMMuauHoi cenuTpsl (Tadn. 15).

Tabauua 15. Ilpombruaennsie 6odocodeprcauitie BB

[epvanns lreuus Benrpis
Nel 246 | 247 | 248 | 249 | 250 | 251 | 252 | 253
o, Xabnactat Peoant Peomerc A ["aGpo-
Kumur 3T
NelO NoBS | NeP-251 NeA-2 Taépa.| Kunk.| Noi§
Hatpus nutpat 25 10 13
Hatpus unipur 2,5 1,6
AMMOHIIS HUTPAT 40 48,8 62,6 28 57 89.6 37 67
Kanbuua nirpar 26,5 21.7
MeThnaaMnHa HuTpat 35
Tpotun 25 23 18
DTHACHTAHKO b 5 2 4
Boaa ] 15 10.6 11 15 16 14,5 15
Anrtomunuii (myapa) 1.7 10 7.5 8 5.4
Jluseabroe Tonanso 2.3 5
Trépaoe roprouee 3.5
Kpaxman 2
['vap (ryaprav) 1.3 1.5 1.45 0.45
Cusbconyt 7.3
CitHbka 0.1
ITurmenT (ny Apa) 3
Csra ) 0.05 0,05

D710 MO3BOASET NOYTH B/IBOE YBE/IHUNTH OTHOCHTEIIbHYIO IIOTHOCTH
nogobHeIx cocrasos (1,5-1,6), npHaars HM BOAOYCTONYHUBOCTE M TEKYy-
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YECTh IS MEXaHM3UpOBaHHON 3arpy3kd no TpyOonpoBoaaM, a TaKKE
CHH3UTDb Uy BCTBUTEIBHOCTb K MEXAHHUECKUM BO3ACHCTBUAM.

AKBATOJBI [PEACTaBISIOT coDoi MoTHRIE yCTOHUHBLIC CYCHEH3HH,
Te€paoi da3oil KOTOPBIX CAYXKHT CMECh IPaHy/IMpOBAHHON aMMHauHOH
CEJIMTPBI ¢ TPAHYIOTOJAOM Wi anfomoToqdom. Fenesas daza npeacras-
JICHA HACBIICHHBIM PacTBOPOM aMMHAaYHOH CEAMTPLI B COUETAHUM C Ha-
TPUECBOH UAM KanbUUeBOH, MOBBIUAIOUIMX KOHUCHTPALMIO OKHCAMTENS.
Pacteop 3arymaetcs ryapramoMm (ryapoM), KpaxmanoMm nubo colsMu
KapOOKCUMETHITLEUTIONO3bl M CTPYKTYPHPYETCS CIUHBAIOUIMMU peareH-
TaMu.

B umMcie TakUX OTEUECTBEHHBIX CocTasos akBarto T-20, ugsann-
ThI ¥ paznvatouiMecs s ropsueM suae BBB mapku I'JIT.

A

(HUATAPA

BN (N

Kap6oroasl — BBB, 3acTolsalomue ROCAC 3aNUBKH B CKBAKHHY.
[Mpencrasnsor coboli HU3KOMNABKYIO CMECh aMMHAYHO CEHIMTPLI H Kap-
Bamnaa, yeunennyto tpotusnioM. CozepkaT BoaHbIH pacTsop coneit kap-
OOKCHUMETHIILIESTIONO3bI, «APOLUKUTHIH» OuxpomaTamu. OHH He UyBCTBH-
TeNbHbl K MEXAHHUYECKOMY BO3ACHCTBHIO, B TOM UMC/E JAa)Ke MpU Harpe-
BAHMWHU, U MOryr 0e€3 yuiepOa HaXoauTbCsd B CKBaKHMHE MOA BOAOH B
TEUCHUE MECHLa.

Mx 83pbis 00ecrieunBacTcs MOUIHBIM NPOMEXYTOUHBIM ACTOHATO-
POM H MPOTEKACT MO Y PABHEHHIO! ‘
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3INH,NO; + CO(NHz)z — CO; + 4N, + 8H,0
Vo= 968 n/kr, Q = 3810 k/Dx/kr

OteuectBeHHEI kKapboToa mapku I'JI-15T BrirovaeT rpanysoroa.
Kapb6oron I'JI-10B ycuieH amiOMHHUEBBIM MOPOLIKOM. A KapfoToa
DT-10 coaepxut ¢eppocrnnumii. Hx NpUroToBAAIOT Ha MECTE NOAPbIBa
W3 OTHENbHBIX KOMAOHEHTOB.

AxBanan A-10 npencrasnser co0OH cMech METalIM3HPOBAHHOM
(azbl (MeJIKO TMCIEPCHOro aJlOMHHHUSA UM QeppoCHIMLHA) C HACBILIEH-
HBIM PacTBOPOM aMMHAYHONH CEJIUTPbl U U3rOTOBJISETCS HA MECTE MpH-
meHeHus. Ot npyrux BB oTnuuaerca pexopaHo 601b1IHM KPUTHYECKUM
nuameTpoM netoHauuu Ao 300 mMM.

AKBaHHTBI Pa3iebHOI0 3apAKaHAs COYETAOT JOCTOMHCTBA Ipa-
HYJHUPOBaHHBIX W Bojocodepxkaniux BB. OreuectBenubie copra npen-
craBneHbl MapkaMu AP3-8H u AP3-811. Ouu npuMeHAIOTCSA B MOI3EM-
HBIX yeAoBuaX. COcToAT U3 CMeCH aMMHavHol CENUTPLI, alFOMUHHEBOTO
nopouika, Boabl W 3aryctutens. [lpuroroBnftorca no 3MyibCHOHHOH
TEXHOJIOPMHM W BHIMYCKAIOTCA B BHAE FpaHyJsi, KOTOphIE Mi1acTUQUUHpY-
HOTCS BOOH B MpoLecce MHEBMO3aPANKH.

Apcenasn noxoOHbiX uMnopTHeix BBB ouenb BHyLLlMTeJ]belH

- LIBEACKHEC PEeOJINThI U peoMeKe A (YCUJICHHBI aTIOMUHHEM);

- KaHaJCKHC AKBAMEKChI, HHTPEKCHI, THAPOMEKCHLI H MoBepreJ
(oTnnyaroTcs  Xopowed TEKydecTblO, CKOPOCTb ACTOHALMHU
3,5-5,2 kM/c nipu niAoTHocTH 1,25-1,58);

- aMepHKaHCKHE MacTooOpa3HbiC TOBEKCHI, CJAapPHUTLI, CJapaH,
TpOrejibl, ciaapbl W rescodOpasHble KapHoreibl, yCHICHHbIE
nepxJyioparaMy (CKopocTh AeToHauun 3,4-6,8 KM/C nmpu AAOTHO-
cru 1,1-1,5, Q = 2770-5710 kx/kr);

- noasckuil Barepren (ckopocTh AeToHaUUH 4,5 KM/C 1PpU ANOTHO-
ctn 1,4, Q = 3650 x/Ix/kr);

- BeHrepckue radbopoznrnl naactuyeie (d = 1,4-1,6) u cycnensu-
outiste (d = 1,3-1,4) (ceHcHOMAN3ZMPOBaHbl TPOTHIIOM, YCTOHYH-
BO IETOHHUPYIOT B CKBaxHHAX nuameTtpom 50-120 mm, Q = 3280-
4120 kJx/xr);

- HeMeukue XabaacTHThl (A6 TOHAUMOHHAA YYBCTBUTE/ILHOCTE MO~
BbilIEHA BBE/ICHUEM B COCTaB HMTPUTA HATPUs).

OmyabcuoHHbie BB (3MyanTel, aMynanbl, KeMuThI, peoreiin) ce-

rogHs ABISAOTCA, NOKalyH, HanboOee MepCreKTUBHBIMH AJi1 OPHOIO-

/
7
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GpiBaromeli npoMbilieHHOCTH. OHM NpeacTaBasioT HEJOPOrHeE, BOJOYC-
TOHYMBBIE IMYJIBCHH BOJHBIX PACTBOPOB aMMHMa4yHON CENUTPBI, YCWICH-
Holi HaTpueBoil Mnn xaneuueBoil, ¢ Heprenpogykramu (T, mazyrom,
He(TAHBIMY MaciaMu UM napaduHoM). Jlis nOBbILIEHHA NETOHALHOH-
HOM 4yBCTBUTENBHOCTH B HHUX BBOJAT MHUKPOIY3bIPEKH RO3AYXd B NOJIM-
MepHoil obonouyke. B kauecTBe 3MyNbraTopoB HCMONB3YIOT NOBEPXHOCT-
HO aKTHBHBIC COJIM XKUPHBIX KHUCJIOT, 3Hpbl cOpOUTa, NOJIHMEPHLIE OK-
Ca30JIMHBI, MOTUITHIEHOKCHIB! WIIH HOJHITHICHITHKOIIH.

OTedecTBeHHbIE Ma3yTcOAeP/KaliHe IMYJIHTHI MMEIOT OTHOCH-
TenbHYIO fIOTHOCTH 1,2-1,3 ¥ XapakrepH3ytoTcst CKOPOCTHIO TE€TOHALUH
4,9-5,2 xm/c. Tennora ux B3puiBa 3500-4100 k/x/Kr, a KPUTHYECKHI
OUaMEeTp OTKpbITOro 3apana 29 mM. OHM YCTOHYMBO JETOHHPYIOT OT
0OBIYHOr0 Kancrons-eToHaropa.

I'naBa 4. /luHamMuT — 310 3BY4UT ropao

4.1. Dero He 6 warane

E cnu Obl B cBOE BpeMs wranbauckuit xumuk A. Combpepo (Cobpe-

po) nepenyTal W BMECTO a30THOH KMCJIOTHI B3l B peakuuio doc-
dopHyt0, ¢ Hero nony4ywica Obl Heroxoil GapmaueBr, ¥ OH cTan Obl
NEPBOOTKpLIBATENEM Mpe-
napara «rnuuepodocdar,
NPUMEHAEMOro MpH  HC-
TOUWIEHUH oprauusma. B
KOHILIE KOHLIOB, Ny yllie Obl
OH M300pén 3HaAMEHUTYIO
wnany. OpHako cynpba
pacmopsAguiack HHaye M
UMEHHO OH B 1846 r. B na-
boparopun [lenyza cuH-
TE3UpOBA CaMOE H3BECT-
HOE B3PBIBYATOE BEILECT-
BO TPHHHTPOIJIHLEPUH
(3HaMeHUTHIIT HATPOJIeyM
WM ApOCTO HHTPOIH-
nepPHH).
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[Tonauany Hlapns Bropn (1817-1884) npunucan emy xuporo-
nobuyto cTpyxtypy (1854), npaBna, Kak MOCYWTAIHN COBPEMEH-
HHKM «ownboyHytoy. Bpems Bc€ paccraBniseT Mo cBOUM Mec-
TaM M CErOfHA TOYHO YCTAHOBACHO, YTO HUTPOTTHUEPHH AeH-

CTBHTE/IBHO SABNAETCH He HHUTPOCOEIMHEHHEM, a CIIOKHBIM
3¢pupom a30THOMH KHMCOTLI. [To3TOMy rpamMoTHee Ha3bIBaTh €ro
«rJIALEPHHA TPHHHTPATOM).

B mMeanuWHCKOH NpakTHKE B Ka4eCcTBE CEPACYHO-CACY ANCTOTO Cpesl-
CTBA HUTPOTJIMLEPHH, MO-BHANMOMY, CTAT MPUMEHATLCA MOCHE TOro, Kak
ero u3o0peratesib ¢ GONBIO B CepAlUE MOHAM, YTO XKHUTh acTalicd ciydaii-
HO.

v Hurporauuepur (ravuepuHa TPUMHUTPAT, TPHHHTPOLIHUEPHH, HNTPOae-
¥M, TpuHuTpul, riaonond) O, NOCH(CH,0ONQO,), - Gecusertias MacisHu-
CTas KHUAKOCTh CO CNAAKOBATO-KIYUNM BKYCOM, MPH KOMHATHON TeMnepaType
oc3 3anaxa. Heorpanuuenno pactBopuM B aHpe, XOpoulo pacTBOpuM B XJ0-
podopme u aucToHe, pacTBopuM B 3tanone (25%), Meranoae (7%), GeHzone u
YKCYCHOH KHCROTE, MANO PACTBOPHM B CEPOYTAEPOLE, TUrpOHHE, NEeTPoIcHHOM
pupe u Boae (npu 20°C — 1:800 uam 0,14%, npu 50°C - 0,25%). Behue 50°C
JNETHT © XapaKTepHbIM 3anaxoM. JICTOHHPYeT OT TPEHHs, YAapa Win PE3Koro
narpesanus. Baxneiuini komuoneHr Miorux BB, nupokcuianiossix nopoxos,
KONNOWAANLHBIX BHAOB PaKeTioro tormmba. CepacuHO-COCYAHCTOE CPCACTBO
(cycTax, HUTPOHT, TPUHHUTPOAOHT i Jp.).

Kcrarn, ecnu, "He nait 6or, y Bac HauuHaeTcs npucTyn cTeHokap-
IMH, a B aNTeKy WATH najlexo, Bel MoxeTe CHHTE3UpPOBATh HUTPOITIHLE-
PHH Jaxe Ha cOOCTBEHHON Ky XHe.

Jaiite ci1oBo, 4TO UCNob3yeTe Nnpenapar TOIbKO M0 MEAHLMH-
CKOMY Ha3HAUYCHUIO, W HE 3a0yAbTe MOMPOCUTH BCEBBILIHETO O
Munocepanu!

M3 MHOrouncneHHbIx crnocobOB MONyYeHHs 3TOro HyJAECHOro Mpo-
aykra (Hobenda, Konna, Hatana, [lmuaa, bytmu-®oue u np.) 3aciayxu-
- BaeT BHHMAaHUA «KyXOHHbIH yHuBepcanbHblit Nel». IlpaBaa, metoa byT-
mu-Doue (1872), Bruttouarolunii MpeaBapHTeNbHYO CTaHIO 00pa3oBa-
HUSA MIHLIEPUHCEPHOT KMCIOTBI TOXKE 3acyKHBAeT BHUMAHUSA, HO MOCJie
COKpYIUHTENBHOTO B3pbiBa B JlemMbepe (Aurnus, 1882) 1 61 ero Bam ne
COBETOBAI. )

C momenTa u300peTeHns HHTPOTFNMUEPHHA 3aBOJBl MO €0 MPOU3-
BOACTBY C MOPazUTENbHOH HACTOHYHMBOCTBIO OfHH 3a APYTHM [0JIroe
BpeMs_ B3JieTalld Ha BO3IYX.
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I Ecnu y Bac ¢ mepBoro pasa Toxe He NOAYUYMTCH, 3HAYMT, 3TO

yBjieueHue He ais Bac!

Q Ouenv arkypamuo 8 mepubiii yuiundp Ha 75 yn gretime 15
M Ovimswgen azomuoii (98%) u 45 ma konyenmpuposanHoii cep-
nou kucaomol. Codepacumoe YuruHopa OXAAOUME 6 HAULKE CO

@ aboo 00 0°C. Iunemkou oueno OCMOPONCHO RO KANAAM MeO-
JACHHO K HUmpyioweu caecu oobagome 5 ma eauyepurna. Cnedume,
4mobel mesnepamypa peazupyouei cmecy He npesviwaia 20°C

A (ues Hudce, mea b6ezonacHee!).

Ecnu Bul gcé ace npocnanu u memnepamypa noOHs1ACH @bi-
wte 30°C, ocmoposcro caetime codepocurtoe Ha 1€0. Tak Ber u3-

& beacume Henpusmuocmet. Cpazy 00 @3pbi8d, KOHEYHO, He O0U-

0ém, no yoce npu memnepamype oxono S0°C naunémcs GypHoe HexoH-

mpoaupyemoe OKUCTeHUe 2AUYCPUHQ C gblOeNeHUell KPAcHO-6ypblX na-

POG 08YOKUCU A30ma C ewé boavuum cavopaszozpeganiem. B smomn cny-

yae y Bac oeticmseumenvrno ocmanymces HECKOIbKO OpacoyeHHblx

cexyno, 4modbr NOKUHYMb nomelyerue 00 e2o paspyuienus!

!

H He 3abwiBaiiTe oueHb BaKHbIT MOMEHT: B 3TOM CHUHTE3E€ MOKHO
HCHOJIb30BATh TOJIBKO YUCTHIE PEAKTUBBI!
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IMpu cobaroaeHun TeMAEpaTypHOro pexuMa M OCTOPOKHOM AOMeE-
IMBAHUH MHWHYT uepes 20 HuTporiMuepuH chopMupyercs B BEpXHEN
- YaCcTH UWIMHIpPA, TAK KaK ero yAesbHblil Bec (~1,6) HECKONBKO MEHB-
wuii, yeMm y Hurpyrouleii cmecu (>>1,7). C noMowpo MUACTKY aKKYpPaTHO
nepeHecHTe €ro B koAdby ¢ oXJakAEHHOH BoAo#H. B aToM ciiyuae on ocs-
IET Ha [HO, 4 HE MPOPEarupoBABIINI FIMLEPHH H €r0 MOHO- H AMHUTpA-
ThI pacTBOPATCA.
OcHOBHOI NPOAYKT peakuMu, TAKENYIO MACAAHUCTYHO KHIKOCTD,
TUWaTe/IbHO NMPOMOTE pacTBOPOM HHILEBOH CO/ibL, @ 3aTeM BOJOH 10 OT-
puLaTeNbHOH peakuiu Ha cuHel nakmycoBoi Oymare. Ilpumecu kucno-
Thl MJI0XO BJMAIOT HA cTaGWIBHOCTH HWTPOIJIHLEPHHA, BEAb 3TO CJIOXK-
HbL#A 3hup.
BoiaeneHHbIA NPOAYKT JIyULI€ CYWWTh He Haa ra3oBoii neykow, a B
JIKcuKkaTope Haa cepHoii kucaoToi. [ o4lcTKHW Ha APOM3BOACTBE €ro
JONONHUTENBHO KPUCTALMH3YIOT 13 oxnaxaénHeix (0°C) cnuproB.
Jlng apoBepku: Kanig YUCTOro HUTPOIJHLUEPHHA Ha MeTarIMIeCKOH
MJTACTHHKE CrOpaeT CBETJIbIM FOy00BaTO-3eNEHBIM TI1aMEHEM, BbIACAAA
OKHCJIbl a3074.
ObHapy»uTh aaxe cleapl HUTPOrIHLEPHUHA MOXKHO npoboii

Bepbepa: npu gobaBieHMM aHWIMHA M KOHUEHTPHPOBAHHOIA
cepHoit KucnoTel obpazyercsa nyprypHoOE OKpAaLiMBAHHE, KOTO-
poe npu pazbaBACHHH BOAOH cMEHAETCS 3€NEHBIM.

B npucyrcTBuu audeHNNaMMHA U KOHLEHTPHUPOBAaHHOH cepHOIT Ku-
CJIOTBI HUTPOTJIMLEPUH, KaK U BCC HUTPOMPOU3BOJHBIE, NAET CHUHEE OK-
paliuBaHHe.

Ero narpeBaHue ¢ pacTBOpoM wIEnoyu u Oucynbparom kamus
ée | || MPMBOANT K BBLACNCHUIO aKPONCHHA — TOLHOTBOPHOTrO €IKOro
NPOAYKTa ¢ 3alaxoM POXKJIECTBEHCKOrO rycs, cropeBlUEro B
| JLYXOBKE.
. KayecTBeHRBI HUTPOTrIHLUEPUH AOJIKEH BbLICPAKUBATE NMpody Abe-
ns: npu 65°C He monkHA OKpalwMBaThcA HoOA-KpaxmaibHas OyMara ot
BBLICSAIOUIMXCA NPH pazniokeHUH OKUCIIOB a30Ta.

B cBoé Bpema (1872) ¢paHiry3ckue XUMHKH-u30bpeTarent bytMu n
dolle NPENIOKHIH OPUTHHANBHbIH CrMocod YMEHBLIMTE caMapaszorpe-
BAHUE B CHHTE3€ HUTPOTVIMLEPHHA W APEASIOKHUIN NPEBAPUTEIIEHO I0-
TOBWUTh JBE CMECH: CEPHOKHUC/IO-TIMLUEPHHOBYIO W CEPHO-a30THOKHCYIO.
Janee ux cMEWWBaIH B OXJIaXAEHHOM BWAE, IPH ITOM, BPEMS OCHOBHOMH
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PEaKLMH PacTArMBAIOCh HA CYTKH. DTOT METO/ CpPOYHO BHeApHAHN B Bo-
mxe (Ppanunn), Hamrope (benbrus) n lembepe (Anrnng). Kak nokasa-
Na NpaKkTHKa, JaXe HU3KHH BBIXOJ KOHEUHOrO APOAYKTa ¥ pacTIHYyTOCTh
onepauHii BO BpeMEHU HE CMOITH FapaHTHPOBaTh OE30MACHOCTH TaKOro
cHHTe3a. JlnuTebHBIA KOHTAKT 0Opa3syrollierocsd HUTPOrIMLUEepHHa ¢ ar-
peccuBHOI cpeoii MHOrOKPaTHO yBeJIWuMBall ONACHOCTh €ro CHOHTaH-
HOIG OKMCJICHHS, 4TO 4 MPHUBENO K OYepelHON CEpHH NPOU3BOJACTBEH-
HBIX B3pPBIBOB.

BaxHpiM MOMEHTOM /11 MOBbIIEHHA De30MacHOCTH CHHTE3a HUT-
poriauuepuya CTano npHMEHEHWE NPOAYBAHUS PEaKLUMOHHONH Macchl
cKaTbiM BO3AyXoM. Takad omepaius BnepBble Oblia BHempeHa Ha ¢(ab-
puke MoBGpea B MaccavyceTrce u xopoluo cebs 3apekoMeH0BaNa.

C 1880 r. GO/IBLIKHHCTBO HUTPOIJIMLUEPUHOBBIX 3aBONOB MEPELLIO0 Ha
TaK HasbiBaeMblil MeTox Hobend, B 0CHOBe KOTOPOro JIeXHUT MPOBEPEH-
HbIW ¥ HAAEKHBIA Hall «KyXOHHBII YHUBepcanbHbiH Noly,

3TO aHOMAaNBHOE BELIECTBO HMEET cpa3y /iBe TeMMepaTyphl niasiie-
aug 13,5°C u 2,9°C ans crabuibHoli M NabusbHOI KPUCTAITHYCCKOH
MoauduKkagui. OTHOCHTENBHAA MJIOTHOCTh €r0 B XKUAKOM COCTOSHHM
1,6017 u 1,593%, yaenshblii Bec kpucTamnos 1,735. IIpogykT ckIoHeH
K nepeoxnaxaecHuto. Kpucranner nabunbHolt Momudukaumy wuMeror
TPUKITHUHHYIO (QOpMYy, cTabuibHON — OnmMpaMugansHO-poMOGHUECKYIO.
HutpornuuepuH nerko nepexomuT M3 NabUALHOMO COCTOSHHWS B CTa-
HuiapHOE NpH NOBBIWLEHUM TemnepaTypel Ha 10°C.

HuTtporauueput peToHUpyeT npu ymape (0coOEeHHO MEKAY Kejes-
HBIMM mpeAMeTamit), ObicTpoM HarpeBaduu Bseille 200°C uau oT npu-
KOCHOBEHUS packanéHHOro npeaMera:

4C;Hs(ONOy); —> 6N; +2C0O; + 0O, + 10H,0
[Tpu 3toM u3 1 kr HuTporauuepuHa obpasyetrca 650 1 razoobpazHbix
BELIECTB.

3aMeueHOo, 4yTo ero CKJAOHHOCTh K ACTOHALMH HAa YAap 3HAYMTELHO
CHM)KaeTCd Npu WCAONL30BaHWMH B MpPOU3BOACTBE 0OGOpYAOBaHHA M3
CBHHLIA WIH Me/H.

[llaMH#OH nepBBIM Hcce0Ball TEMMAEPATYPHYIO AECTPYKUUIO Ma-
JIBIX KOJIMuEeCTB HuTpormuuepuHa: npu 185°C oH akTHBHO BhAEaseT Oy-
pbie napsl, npu 194°C — MeanenHo ynetyuusaercd, npu 200°C — ObicT-
po ucnapdgercda, npu 218°C — BeicTpo cropaer, npu 241°C — tpyaHo
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B3pbiBaeTcs, npu 257°C — cunbHo aetoHupyeT, npu 267°C — B3pbIBaeTCA
6onee cnabo, a npu 287°C cnabo geToHUpyeT ¢ naaMeHeM,

MoxeTe npoBEpUThL CAMH: KaNHWTE HUTPONIMLUEPHH Ha packanéH-
HY10 TOKpacHa KOH(OPKY NEYKH WM CKOBOPOJKY — Karjis npuMeT KpyT-
Jyto popMy, 3aLIMNHT X MEIUICHHO UCMAPUTCA.

, " Hmelite B BUAY, €CM OMBIT HE MOJYYUTCA, MOHaRoOMTCH 3a-
nacHas neyka.

Brpouem, KoHH B cBOE BpeMs yCTaHOBHII, YTO OT yAapa HUTPOTI/IH-
LEPHH IETOHHUPYET HA MOPAOK MOLIHEee, YeM Ha pacKaaéHHOH MeTalu-
yecKoH MIacTHHKE, TIIE B3PbIB MOXKET UMETb BUJ /1200 BCIBILIKH,

bosiee KOBapHO MOCTYNAacT HUTPOTJIHLIEPUH, HATPEBAEMbIil HEe MO Ka-
M, a B Macce. Ero pazorpepanue no Hauyana kunenus (~180-184°C)
3aKaHYMBACTCH MOLIHBIM B3PBIBOM.

, Bonpeku coXxHBUIEMYCS MHEHHIO, HUTPOIIMUEPHH BOCTIAMEHACT-
cA TPYIHO.

MoxeTe Ha crnop noracuTb B HEM TFOPALLYHO CAMYKY, TOJIBKO
nepen 3THMM He 3abyabTe TUIATENLHO MOTPEHUpPOBaThea 0e3
cBUACTENCH.

3a¥OKEHHBHI  HUTPOIIU-
UEpUH MOCTENEHHO Cropaer,
roka TeMmreparypa Macchbl He
npesbicuT 180°C M He mpo-
IpPEeMHUT B3pbiB!

Hutpormuuepun apnset-
cqd OHUM M3 Haubosee Mory-
yux BB. O umeer nosnoxu-
TenbHbIH KHCIOPOAHBIH ©Oa-
naHe (+3,5%). Ckopocts ero
JeToHauMu pocturaet go 7,7
KM/C, XOTA W3BECTHbI HMU3KO-
CKOPOCTHBIE  PEXKMMBI €70
B3pbiBa, HE MPEBbILLIAIOLHE
1,5 km/c. Tennota B3pbiBa HU-
Tpornuuepyna 6220 kJx/ kr, a
paboTocnocobHOCTL B CBUH-
1oBoit 6ombe (npoba Tpaywia) 550 ma. Ero neToHauuio BbI3LIBACT Ipy3
Maccoil 2 Kr, nagaroilmii ¢ BbICOTh BCETO 4 cM.
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VIMeHHO B TaKOW MHTEpecHHBI NpPOAYKT OH W MpeBpaulaercs,
ecnn 3a0bITh 3aKpbITh MPOoOKOH ero MemMUMHCKHI npenapar B
suze 1% cnupToBoro pacrasopa.

3amép3mmil HuTporanLepud nouty B 3-10 pa3 MeHee YyBCTBHUTENEH
K yIapy, HO OYEHb KanpHu3HO MEPEHOCHT TPEHHE W noroMy ewé Oonee
onaceH. JIyulimM cpencTBOM A ero Hal&XHOH neToHauuu sBaAsSeTCA
Kanctonb ¢ rpemyucii pryteio (0,1-0,3 r s skunkoro v L-2 r pas 3amo-
poxeHHoro). IMEHHO B TBEPIOM COCTOAHUM HHTPOITIMIIEPHH pa3BUBAET
PEKOPAHYIO CKOPOCTh AeToHauuu 9,15 km/c.

OHn xopouio pacTeopseT B cebe HEKOTOpbIE OpPraHUYecKHe BELIeCT-
Ba, HanpuMep, KaM(popy W «pacTBOPUMBIA MUPOKCHIMHY (KOJJIOAMHA).
bnaronaps 3ToMy LHEHHOMY Ka4yecTBY W MPEKPACHBIM FOPIOYHM XapakTe-
PUCTHKAM HHUTPOIJIMLUEPHH LIMPOKO MNPUMEHSETCS B MPOU3BOLCTBE CO-
BPEMEHHBIX BUJIOB NOPOXa U TBEPAOrO PaKeTHONO TOMJIMBA.

Hutrpornuuepn B OosbliIoil 103e NpoOABIACT SIOBUTHIC CBOWCTBA.
CBo60OHO BNMTHIBA’ACH YEPe3 KOXY, OH BbI3bIBaeT FOJIOBOKPYKEHHE M
CHIILHYIO TOJIOBHYIO 60JIb, YCTPAHHTH KOTOPYIO MOXKHO TOJBKO HalLKOH
Kpenkoro kode, xenarenbHo ¢ aHainsruHom. MHTtepecHo, yto GoiBanbie
paboyne nepeHoCAT KOHTAKT ¢ KOBapHOH XMAKOCTHIO 6e360J1e3HEHHO. A
BOT ¢ 1030i1 Gonee 10 r, npUHATON BHYTPB, KaK H3BECTHO, MOKA HE cApa-
BWJICS HUKTO. : ) .

4.2. Kpymuvie 3ameHumeAl mocord

%‘ BIBAET )K€ TaKoe, )XUBEWIb PSJIOM, CTAJIKUBACLIbCS KaKIbIH NEHB, a
00 MCTHHHBIX repoAX XHU3HH WU He JoraneiBaenibes. Takke W B Xu-
MHH.
HagepHoe, He Bce 3HAIOT, YTO ITHIEHIVIMKO/bL, NPOCTEHLINI ABYX-
aTOMHBIA CAMPT, BOIHBIH PacTBOpP KOTOPOFO MCMONL3YETCA B KayecTBe
antugpusa (Tocona) 1ng aBroMoOunei, CyKUT OCHOBOH 1715 APOU3BOI-

CTBa 0YeHb rposHoro BB uurporaukons.

v’ Hurporaukoas O,NOCH,CH,ONO; (3TH/IeHMIMKOILAMMMTPAT, ITH-
JIEMMMTPAT) - MACIAHHCTOE JKENTOBATOE BEILECTBO, pACTBOPUMOE B CIIMPTAX,
3dupe u Genszone, cnabo B Boxe U YeTHIPEXXAOpHCTOM yrnepoae. Temmepa-
Typa ero kpucranmuzauuu —21,7°C, orHocurenshas nnorHocTs 1,489, Ku-
NCHHE 3TOro [IpoAyKTa HauuHaercs rpu Temieparype 114-116°C u 3akan-
4HBAETCS B3pLIBOM. [leTOHUPYET OT Kariclons 1 yiapa. ’
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[MonyuatoT 370 BelecTBO, NPHINBAA STUACHTAUKONL K HUTPYHOmEH
CMECH U3 KOHUEHTPHUPOBAHHON CEPHON M a30THo# kuciaoThl. Ecnu peak-
- UMA npoTekaeT 6ypHo, To obpaszyeTcs waseneBas KUCAoTa, ynorpebasaTh
KOTOPY0 B MHUILY S HE PEKOMCHIYIO.

D

")

(L ¢

B3pbiBHOE paznoskeHHe HUTPOIJIMKOIA COOTBETCTBYET €ro MOJIHOMY

cropaHuto (kucaoponHetil 6anaHe 0%):
O,NOCH,CH,ONO, — 2CO; + N, +2H,0

Vo= 734 s/kr, t = 3196°C, f= 9676 kr/cm” , P =672 t/m
Tennora ero B3peiBa 6640 kJx/kr, paboTocnocoBHOCTL B CBUHIIOBOIA
Hombe 650 mn, MakcuMaleHas CKOPOCTh peToHauuu 7,4 kM/c. Kak Bu-
auM, 3T0 MomHeHlee BB npeBocxoauT 3HaMEHHUTRIN HUTPOTIHUEPHH
No YyPOBHIO 3HEPrUM B3pbiBa Ha 7%, no QyracHoMy aeiicTBuio Ha 18%,
00nagas MeHbIIMM KPUTHUECKHUM MAMETPOM W MposABasid B 5 pa3 MeHb-
WY 4YBCTBUTENbLHOCTh K YAapy. B3peiB Bbi3biBacT rups maccoit 2 kr,
ciyvaiiHo najaromas Ha HUTPOTAUKOIb C BEICOTEE 20 ¢M.

IMpoaykr obnagaer ToKCHUHBIM OeHCTBHEM, NPH XPOHUUYCCKOM KOH-
TaKTe MOXET BbI3bIBATH MOPAKECHNE HEPBHOM CHCTEMBL,

Hurpornukons UCnob3yoT KaK KOMITOHEHT TPYIHO 3aMep3aloLuxX
auHamuroB. OnHako, Gonee BbicOKadA, 4eM Yy HHUTPOTAHLEPHHA, JETy-
4yecTh OrPaHHYUBACT €r0 WHPOKOE NPUMEHEHHE.
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Meunee JAETYY HHTPOANIIHKOJb, BXOMSALIUNA B COCTAaB MHOTHX
B3pbIBUATLIX BCLIECTB, HANPUMED, YIVIEHHTOB H AC€TOHHMTOB OTCYCCT-

BCHHOIo npomaoacma.
v’ Hurpomurauxoas O(CH,CH,ONO;); (AM3TIIEHIAUKOALAUHUTPAT) -
Bs3kas Gecuperuas wuakocts. O6pa3yet nse kpHcTanmueckue Monnduka-
uun: crabuisHyo (t,, 2°C) u nabuashyio (t,, —10,9°C), d"¥ = 1,39. Pacrso-
puM B aueroHe, 6eHzone, 3upe, NIOXO PacTBOPHM B CMpTax u Boxe. Bapoi-
BAETCS OT IETOHATOPA U O4EHB CHITLHOTO Y Aapa.

[TosiyyatoT HUTPOAMIIUKOIb HHTPOBAHHEM AHITHICHTIIMKOMA (au-
rnukons). Terjora ero B3peiBa 3980 x/x/xr. Kucnoponuviili Ganawc
HuTpoaurankons —40,8%, nosromy MnpH B3pbIBE OH CWILHO KOMTHT. Ero
paboTocnocobHOCTE B CBMHIOBOM GoMbe 425 M7, TO eCThb, O (hYracHbIM
XapaKTEpUCTHKAaM OH 3aHHMAacT MPOMEKYTOUYHOE MOJIOKEHHE MEKAY
reKCOTEHOM W OKTONEHOM.

YyBCTBUTEIBHOCTE HUTPOAUTIINKO/S K MEXaHUYECKUM BO3ICHCTBU-
AM Ha HECKOJIbKO MOPAAKOB HHXKE, YeM y «DAM3KNX pOJCTBEHHHUKOBY:
JIETOHAUMIO BBI3BIBACT rpy3 Maccoli 2 Kr, nagarouui ¢ BeicoTsl 180 cM.

BspbiByarbie CBOMCTBA TarkkKe IMPOABASIOT JUHHUTPONPON3IBOAHBIC
rivyepyHa, NnpruuéM, B OTIUYHE OT CBOETO 3HAMEHHTOr0 pOACTBEHHHKA
' OHM ManoYyyBCTBHTEIbHBI K MCXaHHYECKHM BO3eHCTBHAM. DTH BeLlecT-
Ba obsagaroT Dosiee CKPOMHBIMH J€TOHAUHOHHBIMH XapaKTepUCTHKAMMU,
O/1HAKO 1IMPOKO NIPHMEHSIOTCS NIPH M3roTOBJACHUHU Mopo3ocToiikux BB.
3a crocobHOCTE PacTBOPATL MUPOKCHINH HX YACTO UCAOAB3YIOT B TEX-
HOJI0THH Oe3IbIMHBIX TTOPOXOB H KOUTOMIIHBIX BHAOB TBEPIOrO PaKeTHO-
ro TOILTHBA. \

B navane XX B. 1/ W3rOTOBJICHHS «HE3aMepP3aloLnXy» THHAMHTOB
LLIMPOKO HUCTOB30BAICA ANHATporinuepnn. OnHako cieayeT UMeTh B
BUIY, YTO 3TOT INPOAYKT CKIOHEH K runparaunn. [lpurotoeneHHblil Ha
€ro OCHOBE IHHAMMT CO BpeMeHeM MOrIoiaeT U3 Bo3ayxa o 3% Bojbl,
YTO MOBbLILIAET TEMOEPATYpPy €ro MpPOMEpP3aHUs U MOMKET CTaTh MPHYH-

HOW HEMPUATHOCTEMN.

v IuvuTporauuepun (NpaBuiibHee FIHUEPUHAHHUTPAT) 105 B3IPHIBYATHIX pa-
60T rpeacTaBAseT IBTEKTHYECKYIO CMech ABYX 1,2- u 1,3-auHurpousomeposn
CH;OHCH(ONO;)CH,0ONO; 1 O,NOCH,CH(OH)CH,ONO;. [1epsbiit uz
HHUX - KWIKOCTb ¢ Temreparypoit xpucraumsauun —50°C. Bropoii usomep,
o0pasyloiniicss B ManoM KOMMYECTBE, B YHCTOM BUAE MPEACTABNSCT HpU3Ma-
THYECKHE KPHCTA/IBt € TeMrepaTypoit nnasnenns 26°C wu pasznoxkenns 148°C,
[lpumeHsioT Kax B3pbiBYAThIA «@HTHGPH3» AN TPHHHTPOTTHLCPHHA.
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JIMHUTPOIJINUEPUH MAJIOHYBCTBUTENEH K Yapy M ero MpUroToBiie-
HUE OTHOCHTebHO OesonacHo, ecnn Boi He moaymaerech B KauecTse
MeLlaiKi UCMOoAb30BaTh AETOHATOP.

IIpodyxm nempyono noayuaemcs nymém opobno2o erueanusa 15 vn
cauyepuna Kk 35 ar oxnaxcoénnon (0°C) 94% azomuoil kucromol
(6e3 oxucaos asoma). Tenepamypa peakyuu He O0IdNCHA npe-
sotutame 20°C. Yepes 6 wacos x pacmeopy oobasasiom 20 mn
60061 U ocmopoxcHo (1) netimpanuzyiom usObmMox KucA0mpl KOH-
YeHMPUPOBAHHBIM PACHBOPOM COObl UL WEROYYU (Ha NPOU3BOO-

. CBe UCNOMb3YIOm U3BeCmy). Junumpoziuyepun Gcnivigaem @ 6Uoe Mac-

aa. Hpodyxkm mugameavno npoatbieaiom 80001LL, NOMHS, YMO €20 PACMBO-
pumocnme 7,7%. Obpasyrouulics nonymuo MOHOHUMPORAUYEPUH OCHIA-

émca 68 pacmagope.

Ou Jerye TPUHUTPOMIHUEPUHA JKeNATHHU3UPYET HHTPOKIETHATKY,

. 4TO MO3BOMAET MOJyuYaTh CTAOWIBHYH [UIACTMHHYK) Maccy, coAepia-
“uyrwo 75% nupokcwinHa W 25% AunuTporauuepuHa. B cesa3u ¢ aTuM

NnoJie3HbIM CBOHCTBOM AUHUTPOMTUUEPHH MPUMEHACTCH Q1 U3rOTOBJIE-

' HUS COBPEMEHHBIX 0e3AbIMHBIX MTOPOXOB.

3

v «Canuepuuanuurpomosoanerun»  CHCOOCH,CH(ONO,)CH,ONO,
(ranuepnn-2,3-1uHUTPOAETAT) — MaNO YCTYNAET TPHHHTPOITHUECPHHY 110
cHiie B3phIBa, 06712181 MCHBILEH YyBCTBUTENBHOCTLIO K yaapy. [loayuator B
Be cTaauu Harpesanuem 1o 100°C rauuepuHa ¢ nelsHoll YKCYCHOH Kucio-
TOM M NOCAEAYIOLIMM HUTPOBAHUEM 0Opa3yIOMErocss MOHOAUETATA CMECHIO
KOHLEHTPUPOBAHHON a30THOH KUCIOTHI C OJeyMOM MPH KOMHaTHOMN Temrie-
patype. [pucanka no 10% storo npoayxra k HuTpo>dupubiM BB nossoaser
CHU3UTHL TeMMNeparypy MX npoMep3anus Ro —20°C. [lpuMensiercs B npous-
BOJICTBE MOPO30YCTOHYHUBRIX AMHAMUTOB.

vV« MMUePUBANHATPOXJIOPTHIPUA  HECUMMETPHYHBbID)  (rInuepuna-2,3-
ausutpoxaopruapus) CH{ONO,;)CH(ONO,)CH,CI - rycras xenrtosa-
Tast )KUIKOCTb, MONyyaemas AeHCTBUEM HUTPYIOmiEH CMecH Ha MIMLUEpPHHA U-
XNOPTUAPHH (APOAYKT TUAPOIM3A IMXA0prupuna). Bipuisaerca npu aei-
CTBHH Kanclofs-aeToHaropa. MHoraa Mcnone3yerca Ans npoM3BOIACTBE «HE-
3aMep3aloIMX» AHHAMHTOB,

v Tanuepusa tpuuutpur ONOCH,CH(ONO)CH,ONO - >xenrtas Mac.ti-
HUCTast XKUAKOCTL € OTHOCHUTENBHOH 1i10THOCTRIO 1,23, He pacTBOpHMas B
BOZe, pacTBopsercs B 3pupe u xnopodopme. Kunut npu 150°C ¢ paznoxe-
HHCM. JIETOHUPYET OT KANCHIONA-AETOHATOPA.

H3BecTHO, 4TO HHUTPO3(DUpHLI HU3IIKMX CMUPTOB Takxke obnajarT
B3pbIBUATHIMM CBOMHcTBamMu. M3 HHUX Haubonblluil uHTepec npeacTasiis-
0T METHJIHHTPAT W YTHIIHHTPAT, COCOOHBIE AETOHUPOBATE OT Karcko-
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Ji51, TIPU HarpeBaHMU W JIae NPH MEXaHWYeCKOM yJape. B3pblBoonacHsl
Jaxke napbl 3THX COeMHEHUA.

MexaHnyecKkas 4yBCTBHTE/BHOCTH METHJIHHTPATA HECKONBKO BbI-
ure, oHaKo oba >upa MeHee YyBCTBUTENbHBI K Y/Japy, YeM HHUTpPOIJIH-
LepuH. MeTWIHuTpaT — o4elb MOLHOE OpHU3aHTHOE BELIECTBO, NpeBOC-
XOsiliee TEKCOreH, MMeeT BHYLIWTESIbHble B3PbIBHbIE XapaKTepUCTHKH:
V, = 869-875 n/kr, Q = 6690 kJx/n, t = 2809°C, f = 10511 kr/cm?, P =
603 1/m. Ero ¢yracHocts B 6omOe Tpaywis cocrasiasetr 657 mi. bosee
HHU3Kas BA3KOCTh METHJIHUTPATa B CPaBHEHHH C HUTPOMIHLEPUHOM 00Y-
CllaBauBaeT npu cnaboi o6ojouke ero Gosblllyro GpusaHTHOCTH. Me-
TUJIHUTPAT UMEET OTpHLATeNbHbI KuciopoHbii Ganauc (-10,4%).

Honyuarom memuanumpam no cmapuuke smepugpuxayuen me-
& MUNOBO2O ChUpmMa azomHot xuciomot (66-68%, d = 1,4) uiu

CEPHOKUCAO-A30MHOKUCA0N cmechio. Ha neoanon 6ane x 3,6 2 ox-
A aadcoénnou (0-3°C) numpyroweil cmecu, cocmosueti us KoHyen-

MPUPOBAHHBIX A30MHOU U cepHOU kucaom (2:3) npu suepeutdHoM
@ noamewneanuy npurusaiom 1 2 memanona. Yepes nonyaca me-

MUWIHUMPAam Omoersion Om KHUCIOMHOU CMECU HA OeauUmenbHol
sopounre. Hpombiearom e2o co0o8eim pacmgaopom u 80001.

B npoMBIUIIEHHbIX YCJAOBUAX peaKUHIO MPOBOJAT B M3OLITKe MeTa-

Hoja. OTrouss B KOHUE cHHTE3a JAErkue (PpakuMu, MOIYyYalOT PacTBOp
MeTHJIHMTPATa B METaHO/e. 3Ta B3pblBUaTas xHAKOCTh, coJepxatias 72-
75% ™eTwiHMTpaTa, Nogy4Yuia BMOAHE MHpOJIOOGHBOEe HazBaHWe «MHu-
ponb». OHa MeHee 4yBCTBUTENbHA K BCTPACKE, 3aTO MPH OTHOCUTEABHOMN
miotioctd 1,06 cxopocTh e€ JeToHauMH JocTuraer 6,3 km/c, 06bEM ra-
3000pa3Hblx NpOAyKTOB B3pbIBa cocTaBiser 1075 n/kr, Tensora B3pbiBa
4620 xJIx/Kr 1 ¢pyractocts — 370 M.
CrnenyeT NOMHUTH, YTO Mapbl METWITHUTPATA BbI3bIBAIOT FOJAOB-
Hy10 60Jib U YAYLIBE BCJieICTBUE HeoOpaTuMoro o6pa3oBanus B
KpoBH MeTreMorioOuna. He paccrpauBaiitech, npusTHeiil py-
MsiHEell Ha llekax Npu 3>ToM coxpausercs. Kak Hu cTpaHHo,
TpeHHpOBaHHble afKOTOIMKH CTPajaroT OT 3TOrO BelIeCTBa
MeHbllle, a OMH U3 PEKOMEHAYEMbIX aHTUJOTOB MpPH MOA0L-
HOM OTpaBJIEHWU — POMKA BOAKH «Ha KOHS».

v Metuanutpar CH;ONO, — GecuseTHasl MOABWKHAS KUIKOCTL € 3aMIAXOM
xnopodopma. Mano pacTBOpUM B BOZIC (3%, xopoiuo pacTBOpHUM B CIIMp-
Tax U 3QUPE; ty, 64,6°C, d? = 1,21. B3pbiBaercs npu yaape, napbl ACTOHU-
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pytot nipu 150°C. [TonyuaroT aeiicTBHEM CEpHOIl KUCIOTBI HA CMECh METAHO-
n1a M HUTpaTa kanus npu Temneparype 15°C B npUCyTCTBUH MOYEBUHBI, A
npenoTBpamenns oGpazoBaHus HUTpuTa. XKuaxoe BB.

v Ituauurpar CH;CH,ONO, - Gecupernas KHUAKOCTb, KMIAWAA [IpH
87,2°C, d*= 1,11. ITnoxo pacTBOpUM B BOJAE, XOpOWIO — B CIUpPTE U 3¢upe.
[Tapu aetoHupytot npu 140°C. [Toayuaior aefCTBUEM KOHUSHTPUPOBAHHOM
A30THOH KMCTIOTHI HA ITAHON ¢ nociaexaytoueil pasrokoit. Jns paspywedus
o6pasyionieiics a30TUCTON KUCIOTH A00ABAIOT HUTPAT MOuEBUHBI (2%). OT
IeicTBUA RETOHATOPA B3PBIBACTCA.

4.3. Manna nebecnas 0rs 80eHHbIX UeALTl

ﬂocmnaﬂ Ha 3eM/II0 MaHHY HeOeCHYH, BCeBBIIHMH CrnpaBeAMBO
nojaran, 4to CTpaxayume ¢ e€ NOMOUIBIO YyTOMAT rojod. OnHako
JAIOOM TIOWAM HAa MHOrO Janblie W MPUrOTOBWIM M3 3TOTO BelecTBa
B3PbIBUATKY . .

B 1843 r. JlemoHT ¥ MeHap CHUHTe3UpOBAIM MOJHBIHA a30THCTBIH
3(up 1IECTHATOMHOIO CIMPTa MAHHUTA — FeKCAHHTPOMAHHUT.

Haubosee noapobHO uccienoBan 3TO CU/bHellllee B3pblBYATOE Be-
wectso npodeccop H.B. CokoJioB, KOTOPBIH Aaxe NpeioxKnuil 3aMeHUTh
WM IpeMyudyIo pTyTh B KarClOJIsX.

Jns npurortoeneHMs 3TOro rpo3HOro NpoiyKra Jydllle HCMOJB30-

BaTh YUCThIH MaHHUT. OH MPUMEHAETCA B MEAULMHE B KayeCTBe HUype-
THKa, a TAK:Ke KOMMNOHEHTa KOCMETHYECKUX CpelCcTB. MoeTe BOCNO/b-
30BaThCsl TAK Ha3bIBAEMOH «MaHHOMN» — HaIIbIBAMU M3 3aCTHIBILETO COKA
Ha sceHe WM, el€ Jydlle, rJjarade, Kotopele cogepxar 50-90% maHn-
HUTa. _
B azamosoii cmynke pacmuparom 1 2 manHUma 1 NOCMeENneHHo
npurUBaiont 4 Ma KOHYEHMpUpOBanHOU A30MHOL Kucaomel (d =
1,52). Ocmulguuti pacmeop nepeHocam 8 XUMuieCKuil CIaKan i
ocmopoxcHo dobagrsiom 6 i KOHYEHMPUPOBAHHOT CEPHOL K-
ciomet (d = 1,84), nomewuesas cmexnannon narouxoi. Buinaoa-
em Genas meopodcucman macca. Hadocadounyro scudxkocmo
akxypamno caugarom. Ocadox muiameibHO NPOMbIGAION!, pac-
mupas e20 8 CmynKe CHauala 8 yucmoi 8ode, a samem 6 1%
pacmeope nuujesoll codbl, u, HAKOHEl, 0OpamHo @ ode 00 Heli-
mpaivnoit peaxyun. Om@uibmposanteli RPOOYKM KpUCmaiii-
3y10m U3 CRUPMOGLIX pacmeopos u cyutam npu 35-40°C.

Hepp
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v TCekcauntpomanunt O,NOCH,(CHONO,),CH,ONO, (D-manuuTa rekca-
HUTPAT, HUTPOMAHHUT) - TOHKHE LIEAKOBUCTBIC UTTTBI U3 3TAHONA, XKUPHEIE HA
owynb. Conepxanue asora cocrtaBiset 18,58%. [lponyxr ferko npeccyercs B
nnotHuie kycku (d = 1,604-1,806). B Bone ve pacTsopum, yMepeHHO pacTBOps-
eTcs B 3TaHoIe (2,9%’3) u aupe (2,86%°). IIpu 112-113°C naasutes, Men-
NeHHo pasnaradice, Bbite 120°C v npu yaape LeToHUpyeT.

B ManblX KoJMMYecTBaX HUTPOMAHHMT BHauaje [UIaBUTCH, a 3aTeM
B3pbiBaeTcs. OaHako, HarpeBaeMblif B Macce, Kak H 6osasiinHCTBO BB,
aetonupyer 6e3 npeaynpesxaeHus. Ha cBeTy npu noesiuleHHOR Biax-
HOCTH, a TaKke Npu AJUTeAbHOM Harpesanuu Beile 50°C oH nocreneH-
HO paszjaraeTrcs, Beifesss OKuMchbl azota. OT yaapa MOJSIOTKOM HUTPO-
MaHHHUT AETOHUPYET C CHIbHBIM B3PLIBOM.

Hccnenosanus H.B. Cokonosa, bepmio, Beens u Cappo nokasanm,
YTO JTO BEWIECTBO MMEET OuYeHb BHYLUMTE/bHbIE B3PbIBHbIE XapaKTepH-
CTHKU. YUHUTHIBAsi BBICOKYIO CKOpPOCTH AeToHauuu (6,9-7,8 kM/c), HuTpo-
MaHHWT [PAKTUUYECKU He yCTYNaeT HUTPOrIHLIEPHHY:

O,NOCH,(CHONO,),CH,ONO; = 6CO,+ 4H,0 + 3N, + O,

Vo= 691 a/xr, t=3247°C, f=9247 kr/ecm’, P =616 /™

Ero B3pbiBHOE paziioiKeHHE MPOTEKAET ¢ MOJOXKUTEILHBIM KHCIO-
poaxbim OanaHcoM, nosToMy aobapBieHHe K peardpylonieil Macce HEKO-
TOPBIX FOPHOYHX BEUIECTB MO3BOIAET YCHIUTb (pyracHoe AeHCTBHE.

Kancros ¢ npeccoBaHHbIM MeKCaHUTPOMAHHHUTOM MO cwile nepena-
BAEMOr0 MMITyJbca He YCTYMalOT FPEMyYepTyTHBIM W 3apsga 8 1-2 r
AOCTaTOYHO A1 YCTOMYMBOH AeTOHALMK MUpOKCHIMHA. OQHAKO, BHICO-
Kas MexaHu4eckas HYBCTBHUTEJIBHOCTb M, MOPOH, HEHAAE)KHOCThL TAKMX
Karicrosiel OrpaHWYMBAIOT WX MPOMBILIIEHHOE W3rOTOBIEHME, a TaKKe
BB Ha ocHOBE rekcaHUTPOMaHHHUTA.

4.4. Ocmopoxuo, JIIOH

q eThIPEXATOMHBII CMUPT DPUTPUT, KOTOPLI COAEPIKHTCH B HEKO-
TOPBIX BOJOPOC/AX W JWLIAHHUKAX, HALUET MPUMEHEHHE HE TOJb-
KO JJIsi H3rOTOBJIEHUS dMYJILIaTOPOB M ObICTPO BBLICHLIXAIOUIMX Maces, HO
H JJIs NOJIyyeHHs JETOHUPYIONIUX MPH yJape U HarpeBaHWW HUTPOI(Hu-

poOB.

v Terpauntpoaputputr O,NOCH,CH(ONOQ,;)CH(ONO,)CH,0ONO, — Ge-
Jibl MEIKOKPUCTANIIMUECKUH OPOIIOK HE pacTBOPUMBIH B Boje. Jlerko kpu-
CTANNU3YETCA B BUAE MPO3PAYHBIX MIACTUHOK W3 3TAHONA UAH MEAULMUHCKO-
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ro >dupa; t,, 61°C; npu npansHeiilieM HarpeBaHuu B3pbiBaeTcs. [Ipomsii-
JEHHOE NPHUMEHEHHE OFPAHMYEHO BBICOKON MEXaHM4ECKOH 4yBCTBUTENBHO-
CTBIO M CKJIIOHHOCTHIO K ACTOHALIMH.

3Ha4yUTESIbHO OONBLIYIO MOMYISPHOCTL NPUOOPEN ero Omuxaniui

- FOMOJIOT TeTPAHHTPONMEHTAIPUTPHT — 3HaMeHUThI «TIH». 310 Mo1lL-

Heiinee OpuzantHoe BB cunresnposanu Tonenc n Buran (1894) uepes

cTafguio o6pa3oBaHus NEHTAIPUTPHUTA, KOHAEeHcauueit popmanvHa ¢ aue-

TanbJeruAoM B IICJOYHON cpesle, U MOCHeAYHOIIUM HUTPOBAaHHEM MpoO-

Ay KTa KOHLEHTPUPOBAHHON! a30THON KMCIIOTOM.

v Terpanurponentaipurput C(CH,ONQ,), (menTaspuTpoTeTpaHuTpar,
neutput, vuneput, T3H, 1ou) — Oeasle ¢ KeATOBaTHIM OTTEHKOM KPUCTa-
Jibl: TEeTPAAPUUCCKHE H3 AUETOHA HIH NpU3MAaTHYeCKHE H3 ITaHona; ty, 140-
141°C ¢ MennenHbim padnoxeHneM. OTHOCUTENbHAA MNOTHOCTh KPUCTAILIOB
1,773, MakcuMaibHas MAOTHOCTL fipeccyemoro T2Ha 1,6. [Iporyxr TpyaHo
pacTBopuM B BOJE (0,01%"° 1 0,035%'"), sranone u 3(Upe, pacTBOPUM B
auetone (58,8%%) u numerundopmamune (70%'®). Xumnuecku Becsma yc-
ToHuuB. PasnaraeTcs nMpv KUMAYEHUU € BOJOH 710 RMHUTPONEHTaIPUTPUTA,
0c0o0eHHO NpH MOAKHCIACHUN WTH MTORHICIaYUBAHHH. IIBTOHHP)/CT OT Kancro-
a5 1 CUAbHOro ynapa. llpumexserca B MeauLHe.

TOH 6osiee uyBCTBUTENlEH K MeXaHUYECKOMY BO3JACHCTBUIO, 4YeM
‘TeKCOTeH WIM OKTOIEH, HO B OTJIMuMe OT HuX Dosee crabuieH npu xpa-
HeHuu. YHCThIH NPOAYKT Majio 4yBCTBUTENIEH K TPEHHUIO, 3aTO HAAEKHO
pearupyeT Ha yaap. Ero ycroftuuBas aeToHauusi fOCTHraeTcsi B3pPhbIBOM
10,03 r asuaa cBunua nan 0,17 r rpemyueii ptytn. TemnepaTypa Bcnbiui-
ku TOHa 205-225°C, Q = 5760 x/Ix/kr, ckopocTb AeToHanuu 6,11 km/c
(d 1,17), 7,52 xm/c (d 1,51), 8,35 xm/c (d 1,72).

B nemnotHoit macce TOH ropur cinabeimM nyraMeHeM. OaHako
He yBIeKaiiTecb: ero HeycTOHUMBOE TOpeHWe uaile Bcero 3a-
KaH4yuBaeTCs AeTOHaUMe, MpHYEM, KaK Bcerla BHe3arHo.

Jns nomyvenus TOHa Hy»xHa camas MaJlOCTb — HalTH MEHTA3PUT-
PUTOBHUII CIIHPT, KOTOPbI K ToMy e 00JafaeT HapKOTHUeCcKUM aelicT-
BUEM. )

@ K 30 2 asomuoit xucnomel konyenmpayueir 93-96% nocmenen-
HO Rpu NOMEWUBAHUY NPUCLINAIOM 6 2 ReHMAaspumpumnd makx,
& Ymobbl meMnepamypa peakyuonHON Maccvl HE NOOHUMANACH
eoiue 20°C. Pacmeop evioepacusaiom 30 munym, ROCMOSAHHO
nepemewisasn 1 KOHmpoaupysa memnepamypy. Bekope nauunaem
A suinadame ocaook. Ezo omgunvmposvieaiom u npomvreaiom 6o-

0011
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Buumanue! Pazsooums peakyuonnyro cmece 6000t @ OGHHOM CRy-
& yae gecvma onacuo. Kowyewmpuposannas nHumpylowas macca
MOJICEM pa302PeeamevCs ¢ BblOCIeHUEM OKUCROE da30ma, pasno-
arcenuem TOHa u dadice ezo gocniamenenuem! [Ipasoa, nooobuas yzposa
uMeem MeCmo Npu npomblutrenHbiX 3azpyskax. B mobom cayuae npa-
BUNILHEE BLIAUBAMb PEAKYUOHHYIO MACCy 8 DoAbuiou 00béM XON00HOH

.800uL. Ewé 6esonacnee omgunomposuiganiv 0cadox Yepes CUAUKOHOBbLE
duremp, ne pasbasinig HUMPYIOWYIO CMeCo.

' 3ament snadxcnuiit Npodyxm pazmewusarom ¢ 1% pacmeopom nuye-
801l coObl U OCMOpPOXICHO Hazpesaiom oo 70°C, nosmopno omgurempo-
BLIBAIOM, NPOMBLBAIOM B000L U CYULAm.

Hpogu ons nywweit ovucmrxu u cmaburuzayuu pacmeopsiom TIH 6
ayemone, 006agIAOM K HeMY WenomKy Kapbonama amMonus, Quibm-
DYIOm U 0caxcoaiom u3 2opade2o Puabmpama o001l

Hesno B TOM, 4TO NpH XpaHeHUH GOMBLIMX KOJWYECTB MI0X0 cTabu-
JusupoBanHoro TOHa BO3MOMHO ero crioHTaHHoe paszjoxeHue. Bolje-
JeHUe OKMUCJIOB a30Ta COMPOBOKAAETCS MOBBILIEHUEM TEMIEpaTypsl U
3aKaHYMBACTCA B3PBIBOM.

3TOT CUHTE3 MOXKHO cJierka BUAOU3MEHHTD. 7,5 2 cyasghama nenma-

spumpuma pacmeopsiiom 8 20 M 0XraxcOSHHON KOHYEeHMpupo-
A eannoit asomuoil kucaomsl (d = 1,51) max, umober memnepamypa
peazupyroueil Maccel e NOOHUMALAChL Gbiuie KOMHamuou. 1lpu
& bonee HU3KOU KOHYyeHmpayuy Kuciomel, a mexm 6onee npu NOGbI-
WeHU MEeMNepamypel peakyus, OCAONCHIemcs 06pazo6anuem
@ cMect MaroCmadulbHbIX HUMPOIGUPO8 U NPOOYKMOG OKUCREHUS
nenmaspumpuma,

Yepesz 20 munym @ peaxyuonuyro maccy oobasnsiom aéo. Kpucman-
AUNECKULl 0CadoK om@uUILMPOBLLEAOM, NPOMBLEAIOM 8OO0, 3amem mé-
navim pacmeopom 1% 6uxapbonama nampusa. Horyuarom oo 11 2 TOHa.
Jnsa cmabunusayuu e2o KpUucmaniusyion u3 GOOH020 Ayemona Kax on-
CaHo gulue.

Manpiif Kputuueckuil guametp geroHauuu (1-1,5 MM) nosponser
ucnoib3oBath TOH /I M3roToBJIEHUST AETOHUPYIOUIMX LHYPOB, CHaps-
HKEHHUS Karclosiel-1eTOHaTOPOB B KaiecTBe BTOPHUYHOrO 3apsijga, poMe-
HYTOUHBIX JAETOHATOPOB, @ TaKKe B MPOU3BOACTBE MJIACTH()PULIHPOBAH-
Helx BB. Kancrons-geToHatopsl Ha ero ocHoBe 00MagaloT 3HAYUTENBHO
SoJiplieidl MHUUMMPYIOWEH CHOCOOHOCTBIO, YeM rpeMy4HepTyTHble WIAH
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a3uA0TETPUIIOBbIE, OJHAKO H3-3a BBICOKOH YYBCTBHTEIBHOCTH B YMCTOM
sude TOH ansa cHapsxkeHus Ooenpunacos NPUMEHAETCS OrPAHHYEHHO.

Cnnag TeTPAHHTPONMEHTA3PUTPHTA C TPUHUTPOTOJIYOJIOM, MEHTO-
JINT, 1Wupoko npumensemMslii 8 CLLIA, o4ens MomHoe OpuzantHoe BB.
Ero ucnonesytor 8 Soenpunacax ¥ NpoMexyTOUYHbIX JeTOHaTOpax As
No/JipbiBa aMMOHHTOB. .

Cnellyer uMeTb B BUAY,
4YTO 3TO TOKCHYHOE BENECT-
BO Bbi3bIBAaeT pa3apakeHue
BEPXHUX [bIXATENbHBIX [y-
Teil, runepemuio (nokxpac-
HEHHE) KOXKH W CIM3UCTOH
000noUKH.

TOH saBnsercs HeOThb-
€MJIEMBIM KOMITOHEHTOM MHO-
rdX  CcoCyZaopaciidpsonX
npenapaTtog (IPHHHT, HHT-
PONEHTOH, HHTPHHAJI), KO-
TOpble, Kak Bl yxe goraga-
JIMch, Takke obnajgatot Gpu-
3aHTHBIM paeifcTBueM. Ecnu
Bam He ynanochk BOCMNONb30-
BaTbCs [EHTA3PUTPUTOM, TO

a
C N yXK [puodbpecth B anTeke

3TH JleKapcTBa MOXHO 0e3
] peueriTa. .

» Tabaemxu 3punHUmMa pacmuparom @ cmynke U 3aausalom ayemo-

A nom. Ha 100 mabremox dobasasiom 70-80 mn ayemona. Maccy

MYameibHo nepeMemusaom, Cnecka Hazpesam 8 2opadei 8o-

@ oe, ne 008001 0o xunenus u gursmpyrom. K gpurempamy npunu-

sarom 0,5 1 6odel. Ha nogepxrnocmu dcudkocmu cobupaemcs cmeapit, a

8 ocadox epinadaem orxoao 2 ¢ TOHa. Cmeapun u 6onvuiyio yacme Ha-

Qocadounol acudkocmu crusaiom, a enoane yucmotii TOH om@gunsmpo-
8bIBAIOM U CYULANT.

Tlpexnae 4ueM B3ATH TOTOBBIA MPOAYKT B PYyKH, HeoOXOAMMO

3HaTh, YTO B CYXOM BHAE OH CHJBHO DJIEKTPHU3YeTCsd M 3TO

BechbMa ycsioxkHAeT paboTy ¢ HuM. [lpu cyuike GonblIMX KOMU-
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YECTB 3TOro BeulecTBa OOsA3aTe/bHO 3a3eMsioT Beé obopyo-
(6o BaHMe, 4TOOBl cilyuaiiHas 3/eKTpocTaTH4YecKasd McKpa He Ha-
NOMHMJIA, YTO 3TO AeicTBuTensHo TOH.

4.5. Kax pyccKyro pyAemKYy 3aHecAO 8
1lseyutro

j{ aj0 cKa3aTh, YTO C/laBa — JOCTATOYHO TXKENOE MCMBITAHUE Ui
M0Aei, MUMO KOTOpPBIX OHa Mpolia He3aciyxeHHo. B 1853 r.
akaaemuk [TerepGyprekoii akagemuu Hayk Hukosait Hukonaesuy 3unnd
(1812-1880) u nopyunk apTusiiepud, a BMOCAEACTBUH TreHepas-ieii-
TeHauT Bacunuit ®omuu [Merpyerckuii (1829-1891) nepsbiMu B Mupe
MpPeAIOXKKHITM HUTPOFTMLIEPHH 11 apTHIUIepuiickoro cHapsbkeHus. OanH
M3 yJa4HbIX cocTaBOB AnHaMarHuT (xuuamMut Ilerpymenckoro, cocr.
254, taba. 16) B kayecTBe abcopbeHTa (MOrIOTHTENT) COAEPIKaA MOPHC-
ThIit MUHepan Mardesut (MgCO;) W oTuuancs BbICOKOH CTabHABHO-
CThiO H Oe30MacHoCThIO B 06panieHHH. OH He B3pbIBaJics OT yMEPEeHHOro
yaapa, TpeHHs W [aKe 3aKHFaHus, Ho cTaOWIbHO AETOHHpOBAN OT He-
00JBIIOTO KOJHYecTBa rpeMyudeil pTYTH B METAMIMMECKOM Karcloe.
Kpome Toro, ero xumuueckas yCTOHYHMBOCTh MPH XPaHEHUH OKa3anack
3HAYUTEIBHO BBILIE, YeM CBOOOAHOIO HUTPOIJIHLIEPUHA, TaK Kak KapOo-
HaT CBS3bIBAET CMOHTAHHO BBIAE/SIOLIMECS OKHCIIBI a30Ta.

Tonsko 3a 1866 r. B Poccuu Op110 npoussenero 3000 kr HUTpoOrIN-
ueprHa. Ha BoOpyxeHHM pycckoil apMHM yxe MOsSBWIHCH CHapsabl C
JeCATUKUIOIPAaMMOBOH HUTPOMIHUEPHHOBOH Ha4YyWMHKOM, KOraa XUMHK-
nxenep Anetpes Hobens, npoweninnit HakaHyHe B [leTep®ypre cra-
»kuposky Y H.H. 3ununa, noayuun natedt (1864) Ha cnoco6 usrotosse-
HUSl HUTPOIJIHLIEPHHA B Ka4eCTBE B3PbIBYATOrO BENIECTBA.

Jlesno B ToM, uTO MPOMLILLIEHHHKU-U300peTaTeny WBEACKOro
npoucxoxaenus Hobenu (oTew, cbIHOBbS M BHYK) xuin B Poc-
cuu. Crapunit Hobens — Dymaunyosis (1801-1872) 6l u3zo-

Opertatesib NoABOAHLIX MUH W ocHoBan B C.-TletepOypre mexa-
HHYeCKHI 3aBoj, MepeWMeHOBaHHBI HBIHE B «Pycckuit au-
3eqby. Jltonsur (1831-1888), poaHoii Opar 3Hamenutoro A. Ho-
Ocs, OpUT TaNaHTAUBBI KOHCTPYKTOp CTaHKoB, a ¢ 1879 r.
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BMecTe C OpaThsMU H ChIHOM co3gan HedrenepepadaTbiBaio-
u uuii 3aBoj B baky «ToBapuuiectBo 6patbeB Hobeneit».

Ansdpen Hobenpb, BOOpYKHMBILHCE ryOOKHUMU [MO3HAHHAMH, CyMeS
PacKpbiTh CBOI OrPOMHBIA OPraHU3aTOPCKUIi TANaHT, AL [epeexar Ha
UCTOPUYUECKYIO pOAMHY, co3aas B lilseuuu, Nepmannu u AHrauu umne-
PUIO 3aBOJIOB MO MPOU3BO/ICTBY B3PbLIBYATHIX BEUIECTB.

[ToHawany, Kora MCNOAL30BAHHE YHCTOrO HUTPOMIHLEPHHA BCNEd-
CTBHE MHOTOYHCJIEHHBIX HECHACTHBIX cllydaeB OblIO 3arpenieHo B O0ib-
WIHHCTBe cTpaH mupa, A. Holenb npeasoxun aias ero XpaHeHus W
TPaHCMOPTHPOBKH MCNOJIb30BaTh PACTBOP B JAPEBECHOM CIUPTE, HE UyB-
CTBUTENBHBII K MexaHuueckuM BozaeiicTBusM. Ilepea B3pbIBHBIMU pa-
0oTaMH HUTPOFJIMLIEPUH OCAXKAANIU BOJOMH.

" Sl Hajeoch, 4TO MEAWUMHCKMIE HUTpOrIHMuepHH Bauueit Ga-
Oy1uku He K AET Ta XKe Yy4acThb.

B 1867 r. A. Hobenb
ucnoJp30Ban dosee yaay-

HBIf  HanoJIHKWTEAb /1% AT
HUTpOrAHuepHHa amopg- O@
HbII KpeMHE3EM «KH3eJb-

ryp» — npoayKT OTMHpa- } g :
HUS JUATOMOBBIX BOJO- ) ‘
pocieit  (pagnosnspwuii). Y,

OTOT  MHHepan  wvaule
BCTpeyacTCcsa noja Hasea-
HHeM «H(Y30pHAd 3eM-  KTO UrpaeT ¢ JUHAMHUTOM,

i», @ Ha TOT MOMEHT 1o1 nomoit npuaéT yOUTHIM
BPEMEHH OH B OrPOMHBIX
KonuuecTBax paspadatbl-
Basics B "aHHOBepe.
B tom xe roay (1867) HoGenb 3anaredroBan nepBblil AUHAMHT
noj UHTEpecHbIM Ha3BaHueMm «besonacHblit B3pbIBUATHIH MMO-
powok HoGens».

Mo uccnepoBanusm bekepritHa ku3enbryp Ha 95% COCTOHT U3 JBY-
OKHCH KPEMHHM$, a OJIHA €r0 BECOBafl 4acTh BMHTHIBAET YETBIPE HACTH
HuTpornupepuna. [To TexHonoruu kusenpryp npokanuBanu g0 500°C
AJIA BLDKMMAHMA MPUMeEceit, NPH 3TOM COoflepiaHue KpeMHe3éma MOBbI-
wanoch A0 98%. MamenbuéHnblil H NpocesiHHbii NPOAYKT CMELIUBANH B
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MPOCBUHIOBAHHBIX [EPEBAHHBIX SMHKAX C HUTPOTJIHUEPHHOM H HaOu-
BaJii B MEpraMeHTHbIE MaTpOHbl AuaMeTpoM 2,5 cM u 5 cm. B kadecrre
XHUMHYecKoro crabuiuzaropa 406aBaAIN 06E3BOKEHHY IO COAY.

Hopmanpublii kuszeabryp-nuuamMut HobGeas Nel (coct. 255) co-
aepxan 75% HUTPODIHUEPHHA, HMeN TIACTHUHY IO TECTOOOPA3HY O KOH-
CHCTEHUMIO, JKHPHYIO Ha OUIyMb, Yalie KpacHOBaTo-Oyporo usera M3-3a
NpUCYTCTBHUs cosleil xese3a B nomtotutee. Ero ynenbHblil Bec koseban-
ca B npegenax 1,59-1,65 (V, = 535 n/kr, Q = 4632 xJw/kr, t = 2940°C,
CKOpOCTh geToHauuu 5,0-6,0 km/c).

IIpy xpanenun B onTMManbHbIX ycloBusX (De3 meperpeBa W Tpo-
Mep3aHus) TakoH AuHaMUT 6e3 CyIeCTBEHHbIX M3MEHEHUI XpaHUuTCa Je-
CATHASTHAMH, HEOOXOAUMO TOJIBKO NEPHOAUYECKH KOHTPOJIHPOBATH €r0
KayecTBO Npoboit Abesist Ha HUTPOFJIMLEPHH,

JrHaMHT JIeTKO BblAEPXKHUBAET yMepeHHOe HarpeBaHue W naxe Nnpu
100°C nauunaeT paznaratbCs TOJABKO Hepes yac.

Ha oTKpbITOM BO34yXe MaTpOHbl NMPH MECTHOM TOMXKOre MeIeHHO
cropaioT 63 B3pbiBa CUHEBATBIM MJIaMeHeM, eCJiM ToJIbKO Bbl He pernTe
caenath W3 HUX MHOHEPCKHI KocTép. 3axuraHue B 3aKpbITOM COCYAE
WM B Macce Gosee 25 Kr 3aKaHYHBAeTCs BIPhIBOM.

Jng B3pelBa guHaMuTa B LINype AOCTATOYHO MPOCTOrO BOCILIaMe-
HEHUS NOCPEACTBOM YEPHOTO Nopoxa.

Bocnpuumuusocts pumamuTta Nel k getoHauuM TakoBa, 4To Ma-
TpoHsl Maccoit 100 r B3peIBatoTCs Ha pacctosHuu 1,8 M apyr ot gpyra.

Jns Hap€xKHOCTH W MOJMHOTHI B3pbiBa Jyullle Mob30BaThCs AeTOHA-
TopoMm cuiaoi B 1-1,5 1, a mng npomépsiuero quHaMuTa — 40 2 F, TaK Kak
OH MeHee 4yBcTBHTesIeH. OQHaKo 3aKpHCTALTM30BaBLIMIACS COCTAB MO-
JKET B30OPBATbLCH BO BpeMs 3a0HBaHWs B LIMYp W JaXe CBEp/eHUs OTBEp-
CTHs 1151 3aKJIadKH JeTOHATOpA.

B HOpManbHOM COCTOSHUM OH Malio 4yBCTBMUTEJIEH K yaapy, a oT
noragaHus My AeTOHUPYeT TOAbKO Ha GJIM3KOM PacCTOSHHH.

3aMopoxeHHbIH AHHAMUT CropaeT MeJieHHee, HO Beaér cebs onac-
Hee M MOXeT B30pBaThCs jJaxe B HEGoMbLION Macce.

OtrTauBaHue AMHAMUTHBIX MATPOHOB Jyylle NPOH3BOAMTbL B TEMIOM
MOMEUIEHHH, HO MOXHO MCMOJIB30BaTh H Tasuk ¢ Térmuioit Bogoit (30-
35°C!). Boga 4acTuuyHO BbITECHNET HHTPOTVIMUEPHUH B Buae IKCCyAaTa,
H3MEHsIsl CTPYKTYpY AHHAMHTA, MO3TOMY XpaHHTb ero nocje Takoi o6-
pPaboOTKH HEXEIATENBHO.
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Ta6auna 16. I'ypounamums 4 cHeMannsie QuHaMumst
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Pxxanas Myka 40
Men 1.5 1
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Kuszensryp 24,5 1 49.5 | 69.5
PangaHuT 20,8 1
KpenmHe3ém Brep3oHcKkHil 3.8 48
KpemMHe3ém narmyaHckuil 60
KpeMHe3EM HCKYCCTBEHH. 8
Maruesur 75 0.4 1
1 sak 4
Oxpa 0,5 5
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Kanus nutpar 38 71
Harpin nutpar 40 35 69
AMMOHHA HUTpaAT : 75
Hurpornuuepun 26 30 20 55 40 35 20 18 18
Cepa 10
Yrons ApesecHslil 15 4 3 10
Koke 40
JlpepecHan mMyka 20
P:xanas MyKa 36 30
Men 1
Copna 0,5
Caxapo3a 59
[Napadun 7 4 1
Kusenpryp 64.5
LLnak 5
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Tadauna 16. IIpooonscenue
% Ne | 272 | 273 | 274 | 275 | 276 | 277 | 278 | 279 | 280

Kanus Hutpat 66 33 26
Kanus xsopua 45
Hatpis HutpaT 63 37 70
AMMOHHS oKcanaT 1
bapus Hutpar 70 15,2 5
HurtpornuuepuH 20 55,8 22 42 26 15 35 25 18
VYrosnb ApesecHsbIii 10 2,8 12
JpeBecHas Myka 41 21 27 34 5.5
Maruus cynsdar 47
Cona 1 2
Kpaxman 10
Kuzenbryp 26.2
Tpenen 11

% Ne 281 282 283 284 285 286 287 288

Kanua nurpar 32 27,5 9
Kanus xnopun 72
Hatpus HuTpat 45 223 32,6 56
Harpua cynepar 44
AMMOHHA OKcanar 10 0,4 8
bapus nuTpar 32 4
HutporiuuepuH 26 44 24 40 30 50 23
JlperecHas MyKa 40 12 34 15 40.5 17 _37
Mexn 0.5
Cona 2

%]

[
=

=]

[lepBble 3aBoABI MO NPOU3BOACTBY AMHamurta A. Hobesib noctpous B
T'epmanun, a uyth nozke B llpenun. Ero ammammar Nel Beinyckancs
TpEX COPTOB C coaeprkaHueM nurpornuuepuna: 75% (Tan 1, coct. 255),
50% (tun II,-coct. 256) n 30% (tun III, coct. 257).

3a KOpOTKHI NMepHoj BpeMeHUW B MHPE NOSBHIUCHL COTHU BHJIOB
nunamuTa. X MOKHO paszfesiuTe Ha JBe 00JibIINUE CPYIHIbL ¢ HHEPTHBLIM
(tabs. 16) u akTUBHBIM NorjoTHTeNeM (Tabn. 17).

[lepBbie nosyuyuin Ha3BaHue «TYpPAAHAMHTBLI». B uucne pacnpo-
CTpPaHEHHBIX COpPOEHTOB M1 MX M3rOTOBJEHUSA IOMUMO KHU3eJbrypa
MPUMEHAIOT PaHIaHUT, TONOMMT, MarHe3UT, OTONOKEHHYIO cloay (Bep-
MUKYJIUT), KAOJIUH, TATbK, THIC, OXPY, LJAAKH U JaXKe TOSYEHBIH KUp-
nuy.

Ouenb nonysspHbii B CBOE BpeMsi KPACHbIN T'YPIMHAMHT COJEp-
xan uHoyY30pHbINA KpemHeséM — Tpenei. B konne XIX B. 3T70T BUA AuHa-
MHWTOB WIMPOKO TNPOM3BOAMNCA BO MpaHuMM Ha npaBUTENLCTBEHHOH
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thabpuke B Bomxe. B kadecTBe MOrnoTHTENs HCNONbL30BANIH MECTHOE
ChIpbE: BbeP3OHCKMIT M NanyancKui KpemHe3Em, paHAAHWT, MEAOHCKui
Mmen W oxpy. 1o cogep)aHHIO HHUTPOIIHUEPHHA OHHU COOTBETCTBOBAIIH
auaamutam A. Hobeaa copres Nel-III (coct. 258-260). Haubonee
CUMBHBINA (hpaHiy3ckuil rypaunamMnT cnennanbubii Mboca conepxan
90% wnuTpornuuepuna, adbcopOUPOBAHHOrO0 HAa HCKYCCTBEHHOM KpeM-
Heszéme (cocr. 261).

®paHuy3bl MEPBbIMH HATAAMIH BbIYCK IPU3YTHHANHAMUTOR, TAaK
HA3bIBACMbIX (TPU3YTHTOBY», NPUMEHACMbIX B 3ara30BaHHbIX LMaxTax. B
COCTAB TAaKUX AUHAMMTOB JUTA CHIDKEHHS TeMMepaTypb! B3pblBa CTAIU
BBOAUTb HATPAT amMmmouMsa (Tabn. 12), a Take pa3nuyHble KpucTallno-
ruapaThi (TOPbKYIO ¥ aHTHICKY O COJIb, KBACLBl, COAY W Ap.).
B Hacroguiee Bpems TypAMHAMMTBI B Hallleii cTpane Mpo-
 MBILLJIEHHOTO 3HAYCHHA HE MMEIOT, HO MX MOXHO HCIOJb30-
BaTh BMecTO (Pisiry 471 NepeBO3KA HUTPOTNHLEPHHA.

JIMHAMHTBI, B KOTOPbIX HUTPOMTMLEPUH CMELUaH ¢ FOpIOYHM OCHO-
BaHuem, obfafaioT 0oJibileii MOLWHOCTRIO. B KadecTBe akTHBHBIX COp-~
OeHTOB MPUMEHAIOT ApPEBECHBIH Yrofb, pXaHyH MYKY (pazinunble Kap-
.6oHNTHI, cocT. 262-264), apeBecHble ONWIKK (Hanpumep, KAAMHT, COCT.
~ 265) n paxe kpaxman (coct. 279).
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en0/i03uble AMHAMMUTDI, COJIEPKAUIME B KAUYECTBE MOCJOTHUTENS
JPEBECHYI0 MYKY, OT/IMYAOTCH JAErKOCTHIO TPUrOTOBJICHUA U BBICOKOM
CcTabUNBHOCTRIO TPU HOPMAJILHBIX YCIOBUAX XPAHECHUS.

B cBo& Bpemsd, dpaHily3aMu UCTIONB30BATCS YEPHBLIA AMHAMMT, CO-
JepxauMit KOKCOBYIO MblUIb, MeJIKMit necok v 55% HUTpoOrauuepuHa

(cocT. 266).

B nepuoa dpaHxo-npycckoit BoitHel 1870-1871 rr. npu ocane Ila-
puka ¢paHuy3sl A8 BCKpbitud fbga Ha CeHe BBIHYKIEHbl ObiiM B
CMEUIHOM TIOPS/IKE W3rOTOBUTH WM MPUMEHHUTH CAXapPHBIH AMHAMMT C
MOrI0OTUTEAEM H3 KYCKOBOIO TPOCTHWKOBOIO caxapa, IMPOIIMTaHHOTO
HUTPOrIULEpUHOM (COCT. 267).

ITogobHblE JUHAMUWTHE OKA3AIUCh MEHEE YCTOHUYUBEL, YEM KU3esbry-
poBble. [11g Toro, 4TtoGbl NpU B3pbIBE roprOYMe KOMMOHEHTHI BBIrOpATH
TIOJIHOCTBIO U HE 00pa30BLIBAJICS YrapHblit ra3, B COCTaBbl JOMOAHUTE/b-
HO CTaJld BBOAMTH OKHUCIUTENU: HUTPAThl UK TIEPXJIOPATHL

Tlpu pazpabotke ropHseix 3ajieikeit, rae Tpebyercs nojyuenue 00b-
EMHBIX MAacc, MPUMEHSIOT B3pbIBYATHIC BEUIECTBA C MOHMKEHHbIM JAPO-
OAIMM W YCHUJECHHBIM METaTedbHbIM jeicTBueM. [{ng 3T0oro Xxopoiuo
NOAX0/IAT HOPOXOBLIe AMHAMUTEI C MOTJOTUTENSAMH HA OCHOBE JILIMHO-
ro fopoxa, KOTOPbIf CHUXXAET CKOPOCTh YJAapHOH BOJIHBI MOAOOHBIX
COCTAaBOB.

Knaccuyeckum nipejacraBurelieM TakuxX JMHAMMTOB  ABAAETCA
KENIbHCKHMIE mopox, npeactaBasiounit coboit 4€pHblii I'IOpOX nponu-
TAHHbIHi HUTPOIMLEPUHOM.

Hlupokoe npumeHeHue B CBOE BpeMms MOJYUYUIIA IHOPOXOBBIE AN~
pamnTel Hobensa Ne2 pasubix coptoB (A, B, C u D). Noprouum anemen-
TOM il HMX CIY)XHJ Yrojib, fIacTUUUUPOBaHHBIA napaduHOM, a
OKUCIUTENAMUN — a30THOKUCBle cou. CoepxaHue HUTPOrJIMUEPUHA B
3TUX AuHamHuTax cocrasigeT 18-20% (coct. 268-272).

B uMcne naubosiee U3BECTHBIX TOPOXOBBIX AHHAMUTOB, COAEpKa-
IUX HUTpAT HaTpus: KagMuT (Hutpornuuepun 20%, cepa, yrosb, ape-
BECHAA MbUTb, cOCT. 265), merpoiant (HuTpornuuepud 60%, yroJb, ape-
BECHAA Macca U cnepMmaieT — BOCKooOpa3HOEe BelIeCTBO M3 KUTOBOIO
xupa) U gauwHamnT Hogeas Ne2,A (nutrpormuuepun 20%, napadu,
yrofb, cocT. 269). D1Tu BenlecTBa OTJUYAIUCH HEBBICOKOH cebectormmo-
CTbIO, OJTHAKO, B CHJly TMIPOCKOIMYHOCTH UMENH Qoflee orpaHuueHHbIN
CPOK XpaHeHHUS.
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IlopoxoBble THHAMHTBI C KaTHMHAHON CeTMTPOH 0Kazanuch HaASKHee
B 3KcIUlyarauuMu. B apcenane Takux B3pbiBUaThiX BEWIECTB: PEHAPOK
(uutpornuvuepun 40%, apeBecHas Myka, napaduH), cebacTHu (HHTpO-
riavuepuH 68%, npeBecHbiii yrosb), amnamut HoGems Ne2,C (cocrt.
271), puaamut HoGess Ne3 (coct. 274) u ap.

YacTto as CHimkeHHs ceOECTOMMOCTH 3THX COCTABOB 4YacTh KaslMid-
HOH CeUTpbl TI0AMEHHBANACh HATPHEBOM: THTAHMT (HUTpPOIIULEpPHH
40%, npesecHas MyKa, yrojb), BHpAT 1 Ap. OueHb NOMYJApHbl TaKue
JUHAMUTHI ObUIM B AMepuKe, TJe UM NpUIyMasnih O4YeHb BbIUYpHbBIE Ha-
3BaHUS: ATJIAC-, [EPKYJIec-, TKTAHT-, [eKJa-, 3THA- U BYJIKAH-NOPOX.

JMHaMUTBI Ha OCHOBE aMMHAYHOI CeJIMTPHI TOJIYHUIH Ha3BaHHUe
AeTOHMTHI. B cBOE BpeMs B UX 4UC/e MPHMEHAINCh: AMMOHHAKKDYT
(nutporsmueput 14%, yrosb), ammgoren (HUTporjivuepuH 75%, napa-
tuH, yroap), cepannn (Hurporimiepud 18%, apeBecHbie OnuikH, DeH-
3041 Win kpe3osi), auaamMaT Hobensa Ne2,B (uutpornuuepun 18%, na-
pacun, yross, coct. 270). Oun 06s1aa310T MOry4uM pyracHbiM AeicTBH-
eM. Tax, ammonnakkpyT (V,= 879 a/Kkr) npu B3pbiBE BbIICIACT ra30B B
1,65 paza 6osbuie, 4eM HOPMAJIBHBIH Ku3eJblyp-AHHAMMT. BapbiBua-
Thie BELICCTBA 3TOH IPYIbl MPEKPacHO 3apeKOMeHI0Ban cebd B rop-
HOM Jejle ¥ MHOTHE U3 HMX M0cjie HebOJIbIIOro yCOBEPIIEHCTBOBAHUSA
IIMPOKO MPUMEHSAIOTCS U CEroHs.

OreuectBeHHbil geTonuT M npenctasiseT coboif nopolukoobpas-
HOE JKUPHOEe Ha oulyTlb B3pbiBYATOE BEIeCTBO HAa OCHOBE TPYAHO 3amep-
3afolled cMecH HUTPONIMUEpUHAa W HUTPOAMINMKOJs. BbiMyckaercs B
NaTpoOHUPOBAHHOM BUJIE, BOJIOYCTOHUMB, HAAEKHO AETOHUPYET B 3apsiax
Manoro AuaMeTpa (KpuTHYecKuili JuaMeTp B CTanbHOM 000J0uke 4-5 MM,
6ymaxuoi — 8-10 mm). IlpenHaznadeH afs MOAPbIBA Kperkux rmopoa u
KaK TpOMEXYTOUHBIH JeTOHATOp Jjis aMMOHUTOB. Teruiora ero B3phbiBa
5800 x[x/xr, V, = 832 n/kr, pabotocrnocobHOCTh B CBUHLOBOMH Oombe
500 M, cKopocTh JeToHauuu 10 5,2 kM/c.

s ocnabseHusi 4yBCTBUTEBHOCTH K MeXaHHUYECKOMY BO3JeiicT-
BHIO B COCTaB HEKOTOPbIX AMHAMUTOB C MOPOXOBHIM TIOMIOTUTEIEM TIPH-
criocobuiueh aobassath aMmopgHbid kpeMmuezéMm. Tak, e A. HobGenb
npeanoxui gaaamMuat Ne2,D (coct. 272) ¢ HUTpOOAPUTOBBIM OKUCIIUTE-
sieM, Bekope nocsie storo Ha pabpuxe Kpebea B6sim3u KénbHa Obin1 oc-
BOEH BBIIYCK OYepeHOI pazHOBUIHOCTH MOpoxa JHTodPAKTOpP aHano-
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FUYHOTO COAEpXAHHUA C KM3eJblypoM, HO Gollee YCTOHYMBBIH K yJapy
(coct. 273).

DTUM B3pHIBYATHIM BELLECTBOM MPYCChl HAUMHAIN pa3pblBHbIE CHa-
paasl B BoiiHe 1870-1871 rr. ¢ ®@panuueii. Tawke u3BecteH AHTOQPAK-
TOP, COAEPXNAIIMI Cepy U HATPUEBYIO CENUTPY. ’

BMeCTo HUTpaTHBIX OKUC/IUTEIeli B COCTAB HEKOTOPHIX B3PbiBYATHIX
BELIECTB 3TOr0 THUIAa BBOAMIIACK OeproseToBa conb. K npumepy, auna-
MHT Xopénen TIpEACTaBA] cO0O0il TOHKO H3MeNIbYEHHYIO CMECh 3TOM
COJIW, IPEBECHOrO YIS M 4EePHUIIbHBIX OpPELUKOB, PONMTAHHYIO HUTPO-
TJIMLEPUHOM.

[Mpumenspiuuiicad B cBOE Bpems pyaHHuHbLIA gHHAMHUT (cocT, 275)
BKJIIOYAJT 10 MOJIOBHHBI COCTaBa IPOKAIEHHO aurIMHCKOM COJIM, OJHAKO
TUIOXO0 XPaHUJICS M3-3a CKJIOHHOCTH K MrMpaToodpa3oBaHuio.

3aMeuatenbHOe CBOIMCTBO HHUTPOIJIMUEPHHA JeTaTHHHPOBATh HHT-
POKJIETYATKY T103BOJIMIO 3HAYUTEIbHO YAYHIIUTH (QUINKO-XMMHUYECKHE
Xapaxrepuctuku BB na ero ocHose (tabi. 17). :

Hnes mogobHbIX AUHAMHUTOB MpUHAUIEXMUT capy Ppuapuxy Abeitio,
xotopelid B 1867 r. B AHIJIMH B34JI MIATEHT Ha MPUTOTOBIEHHE IJIHOKCH-
JAHHA, TIONJIOTUTEIEM HUTPOTIMLEPUHA, B KOTOPOM SBJSETCH HU3KO HHT-
poBaHHag U3MenpYEHHAS XJIO0TIKOBast Oymara (coct. 294).

Hodrtu B TO Ke Bpems noaoOHbIT cocTaB Obisl Npe/UIoKeH aBCTpuii-
uem - Tpayuwiem. Ero gunamuT npeacrasiisil cMeCh HUTPOTSIHLEPUHA C
NUPOKCUIMHOBBIM TECTOM, cojiepxaBiiuM 15% Boapl.
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Tadanua 17. Keaamunupagansie Oundaimst ¢ AKHUGHLIM

aCHaedIeN
o |28 1290 [ 201 [ 292 | 293 | 294 | 295 | 296 | 297 | 297 | 299
- I"pemytie Ty, 1n KeraTHH-AHHAMHTB
Hobens £s é IeanrnuTel s | g
s = ) L Z
S E z £ |53
% Al B | cC|&F 2 Al B |8 |TE
Kaxua nurpar 9 16 15 3.5 23.5 | 28 34 19
Hatpist nutpat 27
AMMOHUA OKCAAAT 12
I InTponeonosa 7 6 4 1295 S 30 ] 25 | 38 4 3 3
Hu poriauuepiiu 93 82 70 70 75 165516251 65 60 57 57
Jlpceeciias Mywa 2 S 8 8 6 9
Pacaran MvKa 8
Cona 0.5 I
1{ennmionosa 3 7.5
Oxpa 0.2
No 1300 | 301 [ 302 | 303 | 304 | 305 | 306 | 307 [ 308 | 309 [ 310
Keaatin-amiamre
= £ = =
54 5 5|l g = a8 =
y AEHEY e
0 U U
Kanus nurpar 18 20 26 41 44 27
Kanug nepxaopar 27
Harpust nnrpat 28 | 545
AMMOoUila okcataT - 29 30 29
JunTpoTonyo: 12,51 40
Hurpoue:niososa 3 30 2 i 3 25107 1 i 0.5
Hurpornuuepuy S5 50 63 44 47 36 33 32 32 {225 | 60
Yro.1b peBecHblil 6
JlpesecHas MyKa 7 9 14 6 10.3 10 10
Kpaxya:i 50
Bazea 5.5
Llen:nonosa 10
Maruua cyasdar 17

TlepBoe MpOMBbILINEHHOE TIPOM3BOACTBO HUTPOLEIIIIONIO3HOIO qHHa-
MuTa Obui0 HanaeHo B 1869 r. lutmapom, kotopeiit B IlJapnoTTendyp-
re B lliBettnyn ocHoBan ¢abpuky Mo NpoH3BOACTBY B3PbLIBYATOrO AYaJH-
Ha ¢ abcopOeHTOM M3 CMECH HUTPOBAHHBIX JPEBECHbIX OIHIIOK H KaTHi-
HOH cenutpsl (coct. 301).
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Ayannn JInTmapa npeacrasiiseT cob0oit NIaCTUUHBIN NPOYKT MXes-
ToBaTO-Oyporo ugera. Ou Oojiee 4yBCTBHTE/EH K HarpeBaHUIO, YEM KH-
3e/IbIYp-AMHAMUT, HO BECbMAa YCTOMYUB K MeXaHWUYECKUM BO3/IeHCTBUSM.
3amep3zaeT ayanun npu Gonee Huskoi temneparype. [lpu anuresbHoM
npebbiBaHUM B BOAE TepseT HAacTh CEJINTPBI, HE BbIAEISA MPU ITOM IKC-
CyJat HUTPOrnuuepHHa.

BriocfieACTBUH «AyaJMHAMM» CTAIW HA3HIBATh BCIKUE JNUHAMMTBI,
cofepxallde o0paboTaHHYI a30THOH KHCJIOTOIl JApeBecHyi0 Mmaccy.
AMepHKaHCKne AyaJdHHbBI, u3rorossigeMbie B Can-Opanuucko, coaep-
xanu 60-80% uuTporivuepusa ¢ NpUMechio KanuiHoil cenutpel. Pek-
CHT, NPoOU3BOAMMBIA B ABctpuu dhupmoil Jusisiepa, npeacrassisii cMech
HUTpATA KaJHsl, HATPOBAHHOH APEeBEeCHOW MYKH, APEBECHOM rHUIIH, Mejia
1 62% Hutporavueprda. Benrepeckuil MeramuT, BhilTyckaeMbiit B Lljo-
punaopde, BKIIOYAN HATPUEBYIO CENIUTPY, HUTPOBAHHYIO ¥ OOBIYHYIO
ZPEBECHYIO Mblib, a TaKxke ot 7 A0 60% HUTpOriHUepHHa.

IepBonayaneHo Ha 3aBogax A. Hobesis ObL1 0CBOeH BBHIMYCK meJI-
JINJIO3HOTO AMHAMMTA, YCOBeplleHcTBOBaHHOro Tpaywiem (coct. 292).
[orsnoTureneM B HEM McnosibzoBaslach JpeBecHas Macca, oG6paboTaHHas
a30THON KucaoTOH. OH nMpeAcTaBssi Oypyro TecToo0pasHylo Maccy Of-
HOCUTE/IbHOM MiIoTHOCTBLIO 1,0, MpUTArdBaollyi0 Ha BO3AyXe A0 2%
Bnary. Jlaxe NpM AJMTEebHOM XpaHeHUM MOJ BOJOH 3TOT AUHAMUT HE
BBIAEG/ISIT 3KCCYAAT HUTporivnuepuna. OaHaKko, 40CTaTo4yHO ObLIO CXKath
ero MeJy JucTaMu mucueil Oymaru, yTtoObl MpH BHICHIXAHUM HA Heid
00pazoBanuch JKUPHbIE TIATHA, B3PHIBAIOLIMECH MPU CWIBHOM Yyjape.
D10t AMHAMUT He 3aMepzan npu 0°C, Obul yCTOHYMB K MeXaHMUYECKUM
yaapaM U JeTOHHPOBAR TOJILKO OT Karcrosis.

[MoxoxuMu cBoiictBaMu 00s1anan OesibMHACKUI AXHAMUT MAJIeHH,
npeasnioxeHublid JlangpeeM, u coaepxabiuuii 30% u 50% uurporinue-
puHa B U3Mesib4EHHONH BbICOKOHUTPOBAHHONH OBCSiHOII COJiOME.

B 1876 r. A. HoGesb 3anareHTOBaN ABYXKOMITOHEHTHbIH AUHAMUT —
rpemMy4nsi cTyJeHb, HHOIAA Ha3biBaeMBblil «3anaJibHbIH U/H B3pbIBYa-
Thi#H KesaTul» (coct. 289-291). Ou npeacTaBsisi KOUIOUAHBIA pacTBOp
HU3KOHWTPOBAaHHOMN KeTuaTkut (KOAJOAUS) B HUTPOMIMUEpUuHe. D10 ObLi
nepBhid OAHOPOAHBIA (TOMOreHHbIH) AMHAMUT, B OTJMUYHE OT MPEAbiIy-
IHX HUTPOUEIIIFOJIO03HBIX, COAECPXABIUMX B BBICOKOHUTPOBAHHOM IH-
POKCHW/IMHE JMILb ClleAbl PaCTBOPUMOrO KOJIOAWS M Mpe/ICTaB/SIOUINX
reTeporeHHele cMecu.
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Hopmanbublit rpemyuunii crygeub cogepxxutr 93,7-94,5% uutpo-
riduepuna. [To ety ¥ KOHCHCTEHUMH OH HAMOMHHACT ITOMY3acThIBLIUH
Ka3eMHOBBI KieH, >xupHblil Ha owynb. [lpoaykt 6e3 ycusnus pexercd
HOXKOM, 00s1azaeT yaeibHbIM BecoMm 1,6, Bocruiamensercs npu 240°C,
OH oyYeHb YCTOHYUB MpH OOBIMHBIX YCJIOBHUIX Xpanenus, He BblaesisieT
HUTPOLJIMUEPUN AaKe 1pH OOJIBLIOM AaBJISHUMU, HE TIpeTeprieBaeT H3Me-
HEHUS TMPH IUTEIbHOM KOHTAKTE C BOJOH, JIMLLIDb MOKPLIBACTCA GenéchiM
HanéroM. I'pemyunii ctyaenb Xopouo fepeHocur yaap. Ilpu npomep3sa-
HuM (Hmxe 12°C) od npeBpauaetcs B 6es10BaTyi0 TBEPAYIO Maccy, B OT-
JIMYHE OT KU3e/blypP-IUHAMUTOB, OYeHb YYBCTBUTEBHYIO K MeXaHMue-
CKOMY BO37eHiCcTBUIO. B 3TOM COCTOSHUU MIPOAYKT ACTOHUPYET AAXE OT
yaapa najikoit, He roBops 0 3a0UBKe B LUTTYP.

ITo onucanuro Pobepmca 01a npucomogienus HOPMAIbHOZO
Q epemyue20 cmyous K nazpemony 2opsiueit 8oooti (50°C) @ meo-
nou yawixe numpocnuyepuny (9,3 2) oobasasrom HeborvutuMu
@ ROPpYUSAMU NpU HOCMOSHHOM NOMEULUSQIHUU MOHKO U3MEAbYEH~
Heir koanoouit uz xaonxa (0,7 2j. Yepesz uac obpasyemes oono-
poonas, npos3paunasn, xcerdamunoobpaszuas macca. Hobagsrenue
Mauplx Koludecme cnupma, sgupa, ayemona ui Kamgopul
obaezuaem JcearamMuUHUIAUUIO U 0e.1aem ONnepayiio Menee ONAcHoll,

Yutute, npexKae YeM CMELaTh KOMMOHEHTHI, Bejiukuid A. Ho-
Oesb ycnen coctaButh 3aBewadue. C 1895 r. A. HobGesb opra-
HH30BAT (GOHJ MO MPUCYIKACHHUIO NpeMuil 3a Bblarouidecs 3a-
cAyru B objactTaX HayKM, JUTEpatypbl W 3audThi Mupa. Ba-
KAHTHbIC MECTA JlaypeatoB He Y KOMITIEKTOBaubl MO CEro/IHALI-

HUI AeHb.

VcTanoBseHo, 4To
BBEeZCHUE B IKejaTHH-
AUHAMUTH! HeDOIbLIHUX
Konuyects  kampopsl,
OeHzoMla WM HUTpPO-
0€H30/1a CHJIBHO CHH-
KaeT MX MexaHuue-
CKYIO 4yBCTBUTEIb-
HocTh. Tak uanpumep,
JflobaBieHue K rpemy-
yemy cryaHio g0 4%
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kamopbl JeaeT cocTaB HEUYBCTBUTEABHBIM JlaXke K YJapy NyaH c
6au3koro paccrosHus. [IpaBna, temnepatypa BocrjiaMeHEeHUS TakuX AH-
HaMUTOB MOskeT npesbiiate 330°C u ans uX noapbiBa TpedyeTes moul-
HBIH MPOMENYTOUHbI /IeTOHATOpP, Yaule HUTPOMIHUEPUH-MUPOKCHITH-
HOBBIiT (60:40).

[Tocneayrowme uccneloBaHUs MO3BONWNH YBEIHUUTL COMEpHAHUE
KOAM0AMs B MOAOOHBIX coctaBax Ao 50%, oAHaKo Ans B3pbIBHBIX paboT
OHM OKa3aJIicCh MallONPUIOJIHBIMU H3-32 HU3KMX JETOHAUMOHHBIX Ka-
4yectB. Mbl K HUM euré BepHEMCsH.

Vike k koHuy XIX B. MOABHAMCH MHOTOYMCAEHHBbIC KOJJIOKCHJIM-
HOBble IMHAMMTBI C TBEPABIMH B3PbIBUATBIMH BELECTBAMH, HaNpuMep,
aaranitcknii crygeanctoiii anHamut HoGeas (coct. 302, 303), co-
cTosulHil W3 rpemydero cryaHs (2,5% konnoAus) H NOPOXOBOH cmecH
(cenuTpa-peBecHas Myka 75:25).

B 3aBMCHMOCTH OT COAEpIKaHHUI HUTPOTHLUEPIHA COBPEMEHHBIE AH-
HAMUTBE TAKOTO THIA YCIOBHO MOAPA3AENAIOT HA HECKONBKO IpyI.

I'pemyque ctyaam, coctost Ha 70-94,5% kenaTWHMpPOBaHHOTO
HUTPOTNULIEPHHA MHOTAA ¢ J10DaBNeHUeM HUTPaTOB, XJNOPATOB, MepXsio-
paToB W uenmosio3bl. OHM M CEeroAHs sBNstOTCs Haubosiee MOUIHBIMH
BB. Knacenueckuii rpemyunii ctyaeds A (coct. 289) B 1,5 pasa npe-
BOCXOJHT HOPMAAbLHBIH KH3eALIyp-InHAMMT Nel 1o B3pbiBHHIM Kaue-
ctBaM (Vo= 710 n/kr, t = 3213°C, f = 9396 kr/em’ , P = 660 1/m). Takue
BELIECTBA MpPEJCTABNAIOT XKeNneoOpa3Hyto Maccy SHTApHOrO WM XKenTo-
ceporo upeta (d 1,5-1,6). llpu momxuraHuu Ha OTKpPBITOM NPOCTpaHCTBE
TOHKHM CJI0€M OHM OBICTPO TOPAT HE B3pbIBasicb. OHU He TUrPOCKOMHUY-
HbI H MOTYT MCMONB30BaThCs T MO/ BOAHBIX B3PbIBOB.

KenaTnH-AuHAMATHI (IJACTHYHBbIE JHHAMWTLI, [eJIUTHUTHI
COCT. 294-299) coaepsxaT OoJblie aKTHBHBIX HAMOJHUTEEH 1 okono S50-
70% nutpornuuepiiHa. B PoccHd mnacTuiHbIe JHHAMMATBI CTATH U3r0O-
TOBJATH €O BTOPOH nojioBHHb 70-x rogoB XIX 8. OHM npuMeHstOTCs
JUNs MOJApbiBA MOPOJ cpejiHeil TBEPJOCTH (IIACTOBBIE AMHAMMTHI).
[lepebie reJuranTbl BMecTo Gonee A0poroi KaTMHHOM cenuT-
pbl BKIIOYANH HatpueByio. OHU ObUTH BecbMa MMIPOCKOMUYHBI
M Zonro He XpaHunuch. OAHMH U3 NOAOOHBIX KenaruH-AHHa-
MHUTOB coaepxan 62,5% uurpornuuepuna, 2,5% KONNOKCHIH-
Ha, 27% wHuTpaTta HaTpus U naxe 8% JpeBecHoOil Myku (cocT.
2935).
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CocraBsl, cogepxauide meHee 30% HUTPOIIHLEPHHA, KaK IPaBUIIO,
AUHAMMTAMM HE Ha3bIBAlOT (A€TOHHUTHI, YIJEHHTHI, HOHUTHI, IPH3Y-
THHAHHAMHTBI, MADTHHUTKLI, cocT. 309).

JMHaMUThI, BKITIOUAIOUIME B KAYeCTBE OKUCIIMTENS aMMHAYHYO ce-
JIUTPY, RMMOHKETATHHIHHAMHTBI, ONUCAHbI BbILIE.

TtosBuMMCH, MHOTOUHCIEHHbIE PElLETIThl «He3aMepP3alomHX» JuHA-
MHTOB, COJCpXAIIUX B KauyecTBe aHTH(PU3HBIX 100aBOK HHTPOIPUPSI
MHoroatomHsix cnupTos (10 10%), pacTBOpAIOWNXCS B HUTPOIHLEPU-
He (HUTPOITIUKO/bL, HUTPOAUIMKOIL, AUHUTPOLIULEPHH, [HLEpHHIM-
HUTPOALeTHH, MMULIEPHHANHUTPOXTOPIU/IPHH HECUMMETPHYHbINR).

MHoraa B kadecTBe aKTUBHOrO OCHOBAaHUS OPUMEHSIOT KJaccuye-
CKHE B3pblBUAThIE BEleCTBA, K MpHMepy, O4YE€Hb CHJbLHBINA coctas 310
JUTSE CKallbHbIX paboT npeAcTaBifeT cMeCh HUTPOTJIHLEPUHA ¢ TMHUTPO-
toayonom (3:2).

CnenyeT OTMETUTDb, YTO AHHAMUTBI CKIOHHBI K CTAPEHUIO M DKCCY-
AALMH, BecbMa OflacHbl B M3rOTOBAEHUH H DKCIyaraiHH, TpedytoT Xpa-
HeHHs B TENMOM nomemeHMH. OHH OrpaHHYEHHO NPUMEHSIOTCA B rop-
HOM Jefle A 0OApbiBA KpenkHX 1opod, Ho ¢ 60-x rogos XX B. B OC-
HOBHOM 3amMeHeHbl 0e3onacHbIMM aMMOHHItHBIMH BB, B cocras KoTopbix
4acTO BXOAST B HEOONBIIMX KOMMYECTBAX BMECTe C HHUTPOKJIETYATKOM
N1 O0JIeryeHust AETOHaUMM.

I'napa 5. Ho HUKOIr0 He MO’KeT OH corperb
5.1. B nouckKax ucKyccmeennozo wéaka

@ axe 3aypaaHbIi 3aMbIcesl MOXHO BbINOJHWTL Omectsie. Paspa-
GaTbiBass cnocob MojydeHMsl MCKYCCTBEHHOro wénka, bpakoHo
(1832) u Teny3 (1838) Brepsble BblAeAUAn oOpasusl «B3pLIBYATOIM
HUTPONE/LTIONO03LD) (FPaMOTHEE — HUTPAT LEMTION03bl), TaK Ha3blBae-
MOH «HHTPOKJETYATKH» (KOJMMOKCHIMH W NHpokcmjaum). Tak yx
C/lydaeTrcs, UTO OTKpbITHE Jlerdye OCYIECTBHTh, YeM YTBEpAHTb CBOM
nipuopuTeT. HarepHoe, no3Tomy naTeHT Ha 3TO M300peTeHHe npuHajje-
JKUT HE UM, a HemelIKOMY XUMUKY XpHcTHany LlefinGeiiny (1799-1868),
NPeANoKHUBLIEMY 11POU3BOICTBO MUPOKCHIMHA U3 BaThl (1846).
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Ilpu xenanuy, Bbl mokeTe BOCIIPOU3BECTH MOABUI MIEPBOOTKPbIBA-
Tenel MUPOKCHIIMHOBOM B3pLIBUATKH, HO
naie ecnuy Bet He canép — 210 emi€ He
3HauuT, uto cyasrba paspewut Bam
OLIHOUTHCS NBAXAbL.

Hebonvuwoi kycox gamwl npoxuns-

A mume noayaca é npobupre ¢ 2%
pacmeope wyénoqu, miuyaineisvHo .
A npomoitime e2o OO0, OMO-
AHCMUME CMEKASTHHOU NAIOYNOU,
a  Hadocadounylio  HCUOKOCHb
caeltine.  3amem MeOneHHO U
oCmopoXdcHO npuieume 3 M1 KOHYEH-
MpUpoOBanHO A30MUOU KUCTONbL It 5 A
KOHYEHMPUPOBAHHOU CEPHOU KUCAOMDbL.
B cayuae pazocpesanus oxiaadume npo-
bupKy noo cmpyéii xon00noit 6oowv! He-
pe3 noauaca Humpylomyio ciecs ocmo-
POJICHO  cletime, 0CAOOK  MuamensbHo
npoMotine 600U U GbICYULLNLE.
" [TonyueHHbIH NPOAYKT MOXKETe CHkedb HA JIAZOHU. Eciu cuHTE3
npoLuEn yaauHo — oxora He 6yner!

[Tpu oBpaborke Barhi wWENOULI0 OOpa3yeTcs MapcepH3HpoBaHHbI
XJIOTMIOK, KOTOPbIH OpH B3auUMOAEHCTBUM C HUTpYHOILed CMechlo Nerko
npeBpalaercs B HUTPOKJIeTyaTky. CHHTE3 MOMHO OCYLIECTBUTHL W fpsi-
MbIM B3aMMOJeHMCTBUEM BaThl C HUTPYIOWIEiT CMEChiO, HO B 3TOM cllydae
peaklHs pOTEKaeT TPY/AHEE, a CTeNeHb HUTPOBAHUSA MOKET ObITh HUKE.

OcHosHas 3acnyra B pa3paboTKe TeXHOJOIHYeCKH «CTOHKOro mu-
poxcunuay (1848) npuHa;IeKUT HalleMy COOTEYECTBEHHHKY Allek-
canapy Anekcanaposuuy ®aneeny (1810-1898) (npoury He nyraTh ¢ ero
noJyiHbIM TE3KOM, aKcnpeacenarteneM coxo3a nucarenedl CCCP, asropom
pomaHa «Monojas rsapaus»).

B yucie MHOroYMCieHHbIX TEXHOMOTHH MOAYYeHUs HATPOKIIeTyar-
KM B CBOE BpeMs TakKe NpUMeHsaHChb criocoOsl: lllTenbeiina (1845),
Jlenka (1852), AGens (1865), HoGens, 3enssura, Pocko u MaHHa.

Orpomublil BKNaa B M3yUeHUE DTOro MpoOAYKTa BHECIH HALLM COOTe-
dyecTBeHHHKM: JmuTpuil HMeanosuu Menaenees (1834-1907), H.M. Yens-
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uos, I'.M. Yensuos, [1. PyOuos, C. Bykosnos, ®@. Bopoxeiikud u A. T pu-
ropoBUY. :

[lepBoHavanb,HO HUTpaTaM UE/UIIONO3bl IpUAMCHIBAY  (opMyay
CsH70,(OH);.x(ONOy)x, st KOTOPOH BO3MOXKHO TOJILKO 3 HUTPOI(HU-
_ pa. B nocneaytomux padortax Daep u

Bbenp nokazanu, 4TO 4HHCIIO TakHX
athupos 3HauMTeNLHO OOMbille H NO-
3TOMY HCXOAHYH GopMyNy KOppekT-
Hee YABOUTL C12H1404(0H)6_x
(ONOypx HaKM nake «y4deTBEPHTHY
Cz.;Hngg(OH)[z_x(ONOz)x. B COBpe-
MEHHBIX Hay4YHbIX TPYAax OpeaeiibHO
HUTPOBaHHBLIH MOUPOKCHIIMH Ha3blBa-
0T BcE emw€ Mo pasHOMY: H «TPH-
HHTPO-», U «TeKCAHHTPOKJIEeTYaT-
KoiD», a ¢ HenasHero BpEMEHU aake
«1ogeKaHHTpOKJeTyaTKOol». s
Hac jKe OYEHb BaXKHOI XapakTepu-
CTHKOH HUTPATOB UEJTION03bl ABJIS-
eTCs coAepKaHue B HHX CBA3aHHOIO
asora. llo 3ToMy nokasarento OHH
rpybo noapazaenstoTcs Ha KOJLJI0K-
cuanan (10,7-12,2%N) u nupoxcu-
aun (12,2-13,5%N).
w/Hquouemuonom — CMCCH NOJIMMEPHBLIN HUTPOM3OMEPOB KIIETHUATKM. Mo-
nexkyvisgplas macca cocrasagetT 38-500 Toicsd, OTHOCHTCALHAS FIAOTHOCTH
1,58-1,66, temnepatypa melieHHoro pasioxeHus 40-60°C, 1ennepartypa
pocruamenerus 160-190°C. TepaonnacTuvHa, pacTBOpHMA B alUETOHE, AM-
OKCAHE, TUXI0P3TAHE, CIIOXKHNbIX 3(])v1pax, ¢ pacTBOpHAE B BO.IC, paslaracrcs
B UPUCVTCTRUM KHUCIOT W wicnodel. 13 zagucHMocTyt o1 coacpkanus azora
pEXCTBOpHMOCTb, ]"OpfOLlCCTL H OCOOCHHO BprlB‘IaTHC CcBOICTBA CHUNLHO H3-
MEIIAI0TC.

Ilpu CONpUKOCHOBEHHUM C MJlaMEHEM WMJH JOKpacHa ’HarpeToﬁ me-
TAIMYECKOH OPOBOJIOKOH, MOXKHO OKYPKOM, CYXOH MUPOKCHIIMH B HE-
60/b1I0OM KONMYECTBE U Ha OTKPLITOM MPOCTPAHCTBE MTHOBEHHO Cropa-
€T, He Jgetonupys. [Ipu GbicTpom Harpese (5 rpaa/MuH) OUPOKCHIHH
BocmamenseTcst npu 185°C, a npu MenneHnom — 165°C. Temneparypa
BOCM/IAMeHEHUst TI0X0 cTabMaM3npoBaHHOIO NpoaykTa nouTH Ha 20°C
HUKe,
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XHUMHYECKH YUCTHIH TPHHHTPAT WeAJAIONO03bI, COAEpXauiMiil
14,15% azora - amopdHoe Seoe BewecTso, He paCTBOPHMOE B 3TaHOJE
u >¢pupe. HuTpokaeruarka c coaepkadueM asora 12,00-13,45% npen-
CTaBlseT cMecH Tpu- W auHWTpara. Dpaxkuun: nupoxenn (13,45%N),
¢pyasmuxoron (12,75-13,45%N), nupoxomnoamit (12,75%N) u nu-
poxcaann Ne2 (12,20%N) pacTBopuMsb! B alleToHe W 3TUnaleraTe. Hut-
pouenmonosa, conepxxamas 12,10-11,15% asora, pacrsopuma B auero-
He, CUpTO-2(UPHONU CMecH, dTUNALIETATE U HUTPOrIULepHHe. «lHHHT-
pat (11,15%N) ucronb3yeTcst A1 UITOTOBICHUS UCKYCCTBEHHOT KOXKH
u Hemnynouna. « MOHOHHTPATY MM KaK ero el HazplBatOT «XPyNnKas
HuTpokderdyarkay (6,80%N) nnoxo pacrBopsieTcss B OMUCAHHBLIX pac-
TBOPHUTENAX.,

HurpokneruaTka Bcex COpTOB He pacTBOpPHUMA B BOJe, HO MMIPOCKO-
MU4YHA, U TeM OONbllle, HEM HUKE CTelleHb e& HUTpaLUH.,

[pu conpepkanuu soaw Oonee 20% HUTPOKIETUATKA HE B3pblBaeTCs
Jaxe npu neiicTBuM Kanctons-aeToHaropa. B rakom ciydae ucrnonssytor
NPOMENYTOUHBIH CyXOH NUPOKCHAMH (0cOOEHHO MpH U3roTOBIEHUU
MOPCKUX MHH H TOprien).

Cuna B3pbiea nupokcuaana Nel (13,5%N) naxe Bbilne, yem HUT-
pOrfHiepHHa, HO ero noreHuHan ycrynaer: V, = 860 n, t = 2670°C, f =
9594 kr/cm®, P = 442 1/m.

B3pbiBuarsle cBoicTBa KOJLIOKCH/IHHA ciabee, OAHAKO, UMEHHO
€0 TIPUMEHSIOT A1 U3TOTOB/EHHS «I'PEeMYY€ero CTYIHS», TaK KaK TONMb-
Ko nmupokcuann Ne2 (12,2%N) pacTeopsercs B HUTpOriuilepuHe.

HecmoTpss Ha cTOMb BHYLIMTENbHblE B3PbIBHbLIE XAPAKTEPUCTHKU
DHPOKCHJIIH MOCNe chielyanbHoit 06paboTK MOXKHO 3acTaBuTh pabo-
TaTb KaK MeTaTellbHOe BEUleCTBO, 4 CO BPEMEHEM HAYUYMIMCh MCHOb30-
BaTh €ro B KauecTse TBEPAOrO PAKETHOro TOMIUBA.

5.2. Jlpupyuenue nupoKcUAUHOB020 36ePsL

O Kaswisaetcs, B Asctpuu B 50-x rogax XIX B. no merony JleHka u3
PHIXJIOrO «B3PBLIBYATOTO XJAOHKa» NPSIM M CYUMSIM HUTH, a U3
HHUX FOTOBHW/IN MJIETEHbIE [Ty CTOTENbIE LIMTHHIPUYECKUE LIHYPbI.

Bl yxe porapanuch: TaK HElpHBBIYHO BbIFNAAeNH nepBble 0Opa3ibl
0e31bIMHOTO NOPOXa.
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Hesio B TOM, uTO riaBHas TPYAHOCTh MpU pa3paboTKe MHPOKCHIN-
HOBOIO TNopoxa A/ GaNIMCTHYECKOrO NpUMEHEeHUst cOCcTosa B I0aB-
JIeHHH ero OpH3aHTHOrO W YCHJIEHHH MeTaTeNbHOro aeicreus. YactHuHo
3Ty 3a7a4yy ObITATHCH PELINTh MEXaHHYECKNUM YIITOTHEHHEM B3PbIBUATOf

Macchl.
Bonee ypauHbIMH OKa3alucCh MONbITKYH YMEHBIINUTL CKOPOCThL cropa-

HHS ITUPOKCHIIHHOBOIO MOPOXa CHHKEHHEM CTeNeHU HUTPOBAHHA TIpH-
MeHseMoli HUTPOKJIETUATKH, U 100aBIeHHEM K Hed CelnuTpbl, OCOOEHHO
bapuesoii (tabn. 18).

B 1868 r. lllynbLe niepBpiM  Ipeasioicia MOPOX TaKOro poja, rnosxe
BHeApEHHBI Ha BeTepeHckom 3asone B benbrun. Husko HUTpoBaHHYIO
apesecHyto wietyatky (10,5%N) npormuTeiBali HacblnieHHBIM pacTBO-
pom HuTpaToB Gapus v kanud (nopox Myaeue, coct. 311).

AHaNOrMUHBIA MPHHUKAIT aHTUACTOHAUNH, CMellMBaHUEM ¢ DapuTo-
BOI ceNMTpOH, HCIIOIBIOBAH TIPH BBITYCKE HEKOTOPBIX OXOTHHYbMX I10-
pOXOB, HarpuMmep, aHrauiickoro Sporting Powder u3 xnomnkoroii Hut-
pOLEIIIONO3bl, OKpalleHHOH aypHHOM B pO30BBIH 1BeT. bnnikne k HUM
10 COCTaBY W TEXHOJOTHH PpaHLy3cKHE OXOTHHYLM nopoxa Poudre de
chasse pyrofilea (12,5%N) n nnpoxcHiHHOBBIe Mapok «R» (cocr.
312), «S» (cocT. 313}, «M» (cocrt. 314) unoraa npoussositcs ¢ aobGan-
JeHHEM KOJUIOKCHJNHA U racTuuuuposansl napadgyaoM uit kamdo-

poH.

Tabauua 18. Maaodstvnbie u 6e30viaiHbIe ¢10bBI NOPOX(

Ne 311 312 | 313 314 | 315 | 316 | 317 | 318 | 319
= |E2|=2|f2| 5|52 gt -
2c| 2 =1 =T 1 zsF|1 =) 8¢ = =
SE|£% E{ZE(ZE1ZE1E5) < z
—_ = 2 siCelCa=s|Cg &= =

% e NN

Kanus nntpar 8 6 [ 3 48
Kanusa Suxpomar 3

AMMOHIS HHTpAT 59

Anmmouiis Guxpomar 14 18

bapus Hutpart 25 29 29 20 47.5
Ihipokecunny 64 37 71 83 82 41 52,5 52
Kojtmokcuiu 67 28

Hapadnu 1

Kangopa 5

Arap-arap |
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Tadanua 18. Ilpoodoasceinue

Ne 320 321 322 323 324 325 326 327
.E § £ = £ = = = ég :é §
551 55| 88|55}z 5§ |25 &%
ss| 28| 52| B8 55| 2 | 53| &z
S8 gL | G5 | 2% | = 2 2| 2=
e 3 [2=3 2o - o 3
%, jaxs — = ~ =
Harpus nutpat 41,5
AMMOHMS HUTpPAT 73
Liunka okcna 0,5
HurpodeHsos 40
TPpUHHTPOTOAYO: 3
TTHpokcHanH 375 37 60
KOonaoKCnaAnH S5L6 49.5 58
Hutpoxpaxman 50 15
Jlupenunamus | |
Hurpornuuepuu 48.4 49.5 42 57,4 57
Yro.ab apesecubtii 2,5
AJOMUNIMEBAs VAP 6
Coaa 1
BazeanH 5.1 5
MUNEPasbLHOE MACiO 1.5

Xopouwium cTabUIM3aTOPOM TOpPEeHHsT MHPOKCHJIHHA OKa3aics Ou-
XpOMaT aMMOHuUsI, NpUMeHsieMblit BO (paHIly3CKHX OXOTHHYHLHX MOPO-
xax Mapku «J» (coct. 315, 316).

[Topoxa Takoro THra MOXHO OTHECTH cKOpee K MaJdoabIMHBIM. [To-

TOMY, UTO TIpH WX cropaHuum o0paszytotcst TBEpasie npoaykTbl: K>CO;5,
BaCOj;, Cr;0;. bonbuie ocTanbHBIX ALIMAT COCTaBbl ¢ KaAMIiHON cemuT-
poOH, TaK KaK BblfessemMblit KapOOHAT Kanus pearupyeT ¢ napamu BO3ay-
Xa. OTH Nopoxa He HallIW [IPUMeHeHUs! B apTH/LIEPUH U3-3a OOJLLIOTO
pa3phIBHOro AeiiCTBUA M UCMONL3YIOTCA TOMLKO B Malbix xkanubpax B
OCHOBHOM B OXOTHHYbMX Ooenpuiiacax.
K coxaneHuto, TOUHOCTH cTpenbObl ¢ NMOMOUILK) MHPOKCHJIH-
HOBOI'0 MOpOXa [0 Hauyaly CUILHO 3aBHCENa OT TOroabl, Tak
KaK BJIAXKHOCTh 3TOIO MOPUCTOrO NPOAYKTA, CBi3aHHas ¢ Oaln-
(¢-®") || nucTuKoOM, ferko usmensercs. Jlng ycrpaHeHus nogoOHOIo He-
JIOCTaTKa MpHAYMATH TaK Ha3blBAEMYIO «IOTHPOBKY» NOpOXa.
ObpabarbiBasg ero 3épHa cnuUpTO-d(QUPHOI cMechto, Tpespa-
IMAKOT TOBEPXHOCTb IPaHys I0C/e BbLICHIXAHUS B [UIOTHYO
Maccy.
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Kpome Toro, cMecH BbICOKO HHTPOBAHHOIO MHPOKCHJIMHA C CEUT-
pamu B CBOE Bpems LIMPOKO MPUMEHANMCHL B rOpHomoObiBatomieil npo-
MBILLIEHHOCTH: NHPOKCHIHHOBbIE AMMOHHTBI C HHUTPAaTOM aMMOHMUA
(cocT. 317), TonnTeI ¢ HUTpaTom Gapus (coct. 318), MOTEHTHT ¢ HUTpa-
ToM Kanus (coct. 319).

5.3. Jlopox, Komopwiil He Obtmum

Hasepﬂoe, B aercTBe Bbl urpanu B pa3boitHHKOB uIM nuparoB. A
yem Bbl pucosann wpambi? Hactosumie aprdcTbl A/t 3TOM0 MC-
0Ab3YIOT KOJJIOZHH — MEAUMUMHCKMHE Kielt ans KpenneHus noBsi30K,
NIpEeACTaBASIOWMI cUpTO-3(HUPHBIH pacTBOp HUTpOKaeTyaTkH. OKasbl-
Baercs, BbICOXLIAs KOJIOHAHAS IEHKA 3TOro NpOJAyKTa SABIAsSETCHS Me-
ATbHLIM MHPOKCHIHHOBBIM IIOPOXOM.
Brepsbie 06 srom B 1884 r. noragancs dpaHiuy3ckiil yuénblii
Brhenb. OH mpenoyun TakHe MOIynpo3payHble, YIpyre,
@ NJIOTHBIE [JIACTHHKYW B KauyecTBe 0e3/bIMHOIO IOpoXa, yaA0B/e-
TBOPSIIOILEr0 OCHOBHBIM TpeOoBaHuAm OammucTuku. OHU OKa-
3aJMUCh HEMPOHHLUAEMBI [Ajif T'a30B BLICOKOIO JaBJEHUS M Cro-
pali B 3aMKHYTOM HOPOCTPAHCTBE MPaBHUILHBIMH Hapasiiesib-
HbIMH KOHUEHTPHUECKUMH CJIOAMH, HE JETOHUPYS.

s npurorosnenust Takoro nopoxa He o0s3aTeNbLHO MOIYYaTh pac-
TBOP HUTPOKJIETYATKH, @ JOCTATOUYHO C [IOMOLIbIO MHHUMAIBHOIO KOJTH-
YecTBa PAcTBOPUTENS NepeBecTH e€ B KpYyToe KelaTUHOOOpa3HOe TecTo
W npuaaTs emy dopmy npeccosaiveM. Mano toro, 6e3 ymep6a nis me-
TATebHBIX CBOMCTB 4acTb BOJOKOH HHTPOKIETYATKY MOXKET OCTaBaThCs
HETPOHYTOI pacTBOpHTeNeM, UL Obl OHU CKIEHIUCH PACTBOPUBIIMMCS
IPOJYKTOM.

IMupoxkcnanHOBbIH 6e31bIMHBIH OpoX Breas nossuics Ha BOO-
pYkeHUH Qpanuy3ckoli apmun B koHue 80-x ronos XIX 8., a ero TexHo-
Jiorvs ew€ MHOTHE oAbl SBAsIach NPEeAMETOM CTpoXKalweil rocynapcr-
BEHHOI TaitHbI.

Ecnu Bbl ofeuiaere HUKOMY He pacckasbiBaTb CeKpeT, TO 3HakTe,
4TO U1 IPUIOTOBIEHUS 3TOro nopoxa (Tuit «B») ObepyT uzMenbuéunyto
cMechb (Me3ry) BeicOKO HUTpoBaHHON (~13%N) KieTuaTku U KOJUTOKCH-
auna (10,7-12,2%N) B Takol aponopuHu, 4Tolbl coaepKaHue a3ora B
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KOHEYHOM fpoaykre 6b110 B npeaenax 12,0-12,75% (o6biuno 12,5%N).
KonuenTtpauusi pactso-
PHUMOH HUTPOKIIETYATKH
B 3aBUCUMOCTM OT NpH-
pOAbl pacTBOpUTENs 00bl-
4YHO BapbUpYeT B Mnpene-
nax 20-50% (and cnup-
To-3¢QUpHOi cmecu 1:2 —
40-50%).

Yaue Bcero rakoii
NpoAYKT MpeJCTaBsSET
coboii cMecCh KoMnoaus,
Noay4YaeMoro pacTsope-
HHem mHpoxcuauHa Ne2
B couprto-adupe ¥ nu-
poxcununa Nel ¢ Gonee
BBICOKMM COJEepXKaHHEM
a3oTa, OueHb 10X0 pac-
TBOPUMOI'O B OTOH cHUC-
TEeMe peakTHBOB.

Kenaruauzaunto HuTpoksieTHaTkd (HaOyXxaHde. M pacTBOpeHHe)
OpoBOASIT B IepMETHUYHBIX Mellajikax B TeueHue 2-4-X yacoB. 3arem
MIOTHYO Maccy MpeccytoT B BM/AE TOHKMUX MIAcTUH (KBAApaToB WM
JIEHT) H TaK HA3bIBAEMbIX «MaKapoH», U3MEHEHHEM TOMmHHBI U KOH(U-
rypamiy KOTOPbIX MOXHO PeryadpoBaTh CKOpOCTb ropeHus nopoxa. llo-
JMyYeHHBIH NPOAYKT CylIaT BHauasle IpU KOMHATHOI Temoeparype, a no-
Tom nipu 50°C.

Jaxe B roT0BOM NHPOKCHIHHOBOM HOpOXe OCTAKOTCA Clieabl pac-
TBOpHTENS, MNpuaaomiero emy creuupuueckuil 3anax. o BHemHemy
Biily MOpOXa 9TOr0 THAA HANOMUHAIOT POI [BETOM OT XENTOrO 10 TéM-
HO-3eJIEHOT0, OTHOCHTeNnLHOH mnotHocThto 1,6, [lpH mnurenbHom Xxpa-
HEHHUH B OTKPBITOM COCTOSHHH OHM noraowatroT a0 2% saaru. Takue
10poxa abCOMOTHO HEeYYBCTBUTENbHbBI K CHIIbHBIM YAapaM, monajaHuto
Mynu 1 faxe AefCTBIIO 0GBIYHOIO KamnCtos.

Jnd ux peroHanuuH HeoOXOAHMM MODYHBIH HUMOYIBC TPOTHUIOBOM
lamkH I aMAaamuta. Bocnnamenstores onu apu 180°C, Temneparypa
MX FOpeHUs B 3aMKHYTOM npocTpaHcTse nocruraet 2670°C.




I'sasa 5. Ho HHKOFO He MOXKET OH COrpeTh 109

Henoctarkom mmpokcninnoBoro mopoxa tuma «B», npurotos-
JIGHHOr0 Ha cnupTo-3QHpHOii cMecH fBAgeTCs NocTelleHHOe paccTpoii-
CTBO KOJIJIOWJANIbHOTO CTPOEHMS N0 Mepe YJETYUUBaHHMS PacTBOPHUTENS.
Orcroia BUAHO NpeuMYiecTBO NOA00HbIX NOPOXOB ¢ NpHUMeHeHUeM 00-
Jlee 10POroro aleToHa, pacTeopsiomero 06a Buaa HUTPOKIAETUATKH.

K 1892 r. 6naronaps uccieoBaHMAM Hay4HO-TeXHHveckoli nado-
paToOpUH POCCHIICKOr0 MOPCKOrO BEAOMCTBA OblIM HM3YyYEHb! YCJIOBMS
3aBOJICKOrO MPOM3BOACTBA HOBOIO 110 TeM BpeMeHaM TeXHHYECKOro BMaa
HUTPOKIETUATKH, HA3BAHHOIO IIHPOKOJLIOAHEM) C M/IeaNibHbIM COMep-
AxaHueM azora 12,5-12,6% pans u3rotos/eHHs Nopoxa. ITOT NPOAYVKT
NOJHOCTEK) pacTBOPSCS B COIMPTO-3(Upe, a (oayyaemsbiil Ha ero OCHOBe
IopoX oTarYancs 6obloit OAHOPOAHOCTBIO COCTABA U CTOMKOCTHIO MPH
XpaHeHHH. '

Hosblii nopox Tak il Ha3BalH «HHPOKOLIOAHEBBIM» HIM «THIA
T», 0AHAKO B HHOCTpaHHOH JiiTepaType CO BpeMeHeM OH [104eMYy-TO 10-
JyY U Ha3BAHUE «aMEePHKAHCKOI 0.

[TnacTuHuarbie PopMbl 3TOMO NOPOXA HACTOJBLKO HPO3PAUHMI,
4TO eC/IM MX MOMIOKNTL Ha ra3eTy, TO MOKHO JaXe 4uTaTh OVK-
Il b1, mpi ycnoruu, uTo Bet Xopoino BuanTe 6€3 04KOB.

[lpuMensemas B TeXHOJOrHH TAKOrO [OpOXa HHTPOKIeTHaTKa
JIOJKHA BbiJepxHBaTh Npoly Bbens — ObiTh YCTOHUMBOI K HarpeBaHHIO
npu 110°C He Menee 4 vacos.

OnacHbIM TPOH3BOACTBEHHLIM MOMEHTOM $BASIACH CYLIKA H3MESb-
YEHHOI Me3rH, MOCIYKIIBLIAK W3-3a PACHbLIEHNS B3PbIBOONACHOTO MPO- |
JyKTa OpHYHHOH MHOTHX KaracTpod). Bo u3bexxkaHue noskapa no meronay
MBana Muxainosuua YelbgoBa BAQKHYH HUTPOKIETUATKY Nepes cyil-
KoH cnabo npeccoBanH B AMCKM, HM3MeJibyaeMmble 6e3 0coObiX YCHJIHI,
HJIM 110 aBCTPHIACKON TEXHONOTMH CMayHBaIH CIUPTOM.

B 1890 r. npodeccop Hmutpuii UBanoBuy Menjenees, KoTo-
pblii B TOT MOMeHT noApadarbiBan Ha BOEHHbIH JemapTaMeHt,
~ || MpeToXH 3aMeHNTh CYLIKY [TOPOXOBOTO Chipbs 00€3BOXKHBa-
HUeM ero ankorosneMm. IpoMbiTbi NPOAYKT OTKHMAJIHM OT M3-
ObITka 95° 3THOBOIO cOMpTa B Ipecce WK Ha ueHTpudyre u,

He BBICYLi1iBas, KeJaTHHHU POBAITH.

Fomorennbie mopoxa »>Toro THNa npumMenstotcs W ceroaus. [lu-
pokeuaud Nel (13,2-13,5%N) skenaTUHHPYIOT A1eTOHOM; HHTPOKIET-
uyarky, cogepxamyro 13,2% azoTa, o6pabarsbiBaloT 3THIALETATOM MM
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aMunaneraroM; nupokomnoauit  (12,6%N) pacrBopsior B ciMpTO-
>¢upHOi cMmecH. Jfis NpoU3BOJACTBA HEKOTOPBIX MOPOXOB 9TOro THMA
NPUMEHSIOT HUTPOOEH3OJ1.

TonmMHa MOPOXOBBIX KO~
JMOKCUITMHOBBLIX [JTAaCTHHOK B 3a-
BHCHMOCTH OT Ha3HauyeHHs 0Obiu-
Ho sapbupyeT 0,25 MM 10 4,0 MMm.
ConepxaHue OCTaTOYHOIO pac-
TBOpPHUTENS MOXET COCTaBNATb 2-
7% (8 Oonbuwmuactee ['OCTos
5%), MO3TOMY A8 MOCTOAHCTBA
cocraBa TakOW MOpOX XpaHAT B
repMeTHUYHbIX YCITOBUSX. Y Aeb-
HBIT BeC MOPOXOBBLIX MJIACTHHOK
yBeMYMBaeTCA MO Mepe CHHXe-
HUsl KOHLEHTpaHH pacTBOpHUTENS
1 nexur B npeaenax 1,55-1,64.
KonuuecTBo nornomaemoil Bia-
TU JIAaKe NPy NOrpyKeHUY B BOIY
Ha HECKOJIKO CYTOK HE MpeBbi-
waet 3%.

Ilpu ObicTpom HarperanuH (5 rpaa/mun) Ha napaduHoBoH GaHe >TOT
nopox BocmnnaMensiercs B npedenax 170-175°C. [lpu ynape Ha cranbHOid
HAKOBa/IbHE NAJal0IMM KOITPOM OH cIOCOOEH AeTOHHPOBATH TONLKO MpU
MaKkcuMasibHOH BbicoTe noaHaTHa. Ha Bo3ayxe cropaer ObicTpo u Ge3
JbiMa, XOTs [1aMs OJHOI TakoH MIacCTMHKH 3aayTh Jaxe Jierve, 4yem
CBEYKM Ha TopTe toOinspa, ocobeHHO, ecnu OH B BO3pacte. Bocnname-
HEHHe TTOPOXOBLIX I1aCTHH MPOUCXOAHT A0BOJLHO Me//IeHHO, [103TOMY
NoHauany Jyuis MHULHALMK FOpPEeHUst B OpyIMax U 0oMOax nonoHUTE b~
HO NMPHMEHAIH AbIMHbIH OpoX. KonnokcHAMHoBBI nopox obnanaer
601bLIOH [IPOrPecCUBHOCTLIO, TO €CTh, €ro MOBEPXHOCTL MPHU FOPeHHU
yBEUYHBaAETCs, a ObICTpPOTa CropaHusi BO3pacTaeT MPONOPUMOHAILHO
noswlieHHo AasieHus. OCTaTOUHbII PacTBOPUTEND IMOHMKAET OBICTPO-
Ty CropaHus nopoxa.

[lepBble ke MacwTabHbie HCOBITAHUA B MOpPCKOM OTIeNle
(6@ || OxTHHCKOrO TMOAWroHa NO3BOMMAM YCTAHOBMTH, uTO O6IEr-
uyEHuble B 1,4-1,8 paza 3apaabl KONTOKCHIHHOBOIO HOpPOXa
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JAlT HauyajdbHYIO CKOpOCTh mMonéra cHapsaos Ha 20-25%
@ fosibLie, YeM Jyulluid Ha TOT MOMEHT HIOKOJaAHbIH npu3Ma-
THYECKMii JLIMHBIH HOPOX.
[lo cpaBHeHUIO ¢ Pa3HOBUAHOCTAMM ABIMHOTO MOpOXa KOJJIOKCH-
JIHHOBBII HMeeT pald NpeuMylIeCTB:
- 00bEM, BblaengeMoro raza Bbiwie B 3-4 paza (V.= 894 si/kr +
16,6-p),
- KONIMYecTBO BblaesngeMoH 3Hepruu Oosbiie 8 1,2-1,8 paza (Q =
3782 kdx/xr -110,5-p),
- no cusie B3pbiBa MongHee B 2,9-3,3 pasa (f = 9210 kr/cm” - 40-p),
- Temnepatypa ropedus B 1,1-1,3 paza ke (2454°C —- 60,5-p),
rie p-— conaepxaHue pactopurelns B %, Ho He Bblllle 5%.

B rpou3BoacTBe COBpeMEHHbIX Oe3bIMHBIX TOPOXOB MPHUMEHAIOTCS
WHePTHBIEC M aKTUBHbBIE XKeaTuHU3aTopbl. [TepBble, a B UX 4uc/ie H OCTa-
TOYHbIE PacTBOPHTENH, CHIWKAIOT cuny nopoxa. HauGonee ynortpebu-
TeJibHbI TBEPAblE MPOAYKTHI, 00pa3yloilie IBTEKTHYECKHE CMECH C HUT-
pOKJIETYATKON: LEeHTpainThl {3amMellléHHble AU(MEHWIMOUEBHHBI), KaM-
thopa, ankuiranarbl, pa3jiMuHblec NPOU3BOAHble YpeTaHa. HekoTopsle 13
HHX TaKkKe BbINOJHAIOT (HYHKIHIO XHMHYECKHX CTabHIN3aTopoB, CBA3bI-
Basg BIAry M HeHTpanH3ys BbIAENAIOULYIOCS a30THYIO KUCTIOTY.

Haubonee wHpoKo ¢ 2TOH 1ENbI0 HCOOJL3YIOTCS UEHTPAIUTbl —
cuMMeTpHuHble N N'-guankun-N,N'-auheHUIMo4eBHHbl, NOJIy4YaeMble
B3aumoelcravem N-ankunaHunuHos ¢ docreHom. fpu rigponuse >tux
npoayktoB oOpa3yrorcs N-aiKWIAHUNUHBL, KOTOpbie CBA3bIBAIOT CBO-
00JiHY10 a30THYO KHCJIOTY, MPERPALIASACH B aKWI()EHUTHUTPO3AMUHbL:

PhN(AIK)CO(AIK)NPh —2 5 PhNHAIk —2% 5  PAN(NO)Alk
rae Alk = CH; (ueHrpanur Ne2, t,, =120°C),
C>H;s (uenrpanur Nel, t,, = 71°C)

B cBo& BpeMs a1 cTabuinu3aniy 6e3abIMHBIX NOPOXOB IMPOKO UC-
nonb3oBanca AndeHunaMiiH, aHHIMH H aMHIIOBbIA CNUPT (OPOX MapOK
«», «cAM» u ap.).

Ilnoxoe KauecTBO COCTAPHBIUETOCH «AH(EHHTIAMHHOBOIO»

. HOPOXA MOXHO OUEHHTbH MO KPACHOMY OKpallMBaHWIO COHPTO-

BOTO pacTBOpPAa LIMAHHCTOrO Kasnud. M, HAaPOTHR, ¢ MOMOILbLIO

Takoro nopoxa Bel Bcerja cMoXkeTe mpoBepUTh, He fionai Jiu
Cy4aiiHO 3TOT HHTEepecHbi npoayKT B Baiu Ookal.
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B cocTas 06e3ABIMHOIO MOpPOXa MOTYT BXOAHTE KaTanu3aropsl rope-
HHA: OKCHIB! H COJIH METAJIOB, Yaille CBHHUA ¥ xpoma. buxpomarsble
nopoxa 0oJsice 4yBCTBHTENIbHB] K YAAPY H TPEHHIO.

AKTHBHbBIE KeJIaTUHH3ATOPbl CaMH ABJISIOTCS B3pBIBYATBIMH BEIE-
CTBAaMH M B cocTaBe 0e3ABIMHOIO MOpoOXa YCHIIMBAIOT €70 JHEpreTHue-
ckue nokaszarenu. Tak, Haubosnee ynoTpeOGHTeNbHBI HHTPOOEH30M, AH-
HUTPOTOJIYON, HHTPOIJIMKOb, HHTPOAHINMKOIL, HEKOTOPEIE HHTpOMNa-

~ pathuHBI H, KOHEHYHO XKe, HHTPOTJIHLEPHH.

B 1887 r. ocHoBaresp umrepuy qHHaAMWTHBIX 3aBonoB A. HobGenb
npenIoXKuil HETPOTJINIe PHHOBBIH HOPOX, KOTOPBIH B OTIM4YUE OT BXO-
JAUMX B €70 cocTaB 0cOOOB3PHEIBHATEIX KOMIOHEHTOB HE IETOHHPOBAJ
Jaxce MpH CHWIBHOM yaape H obiagan npeKkpacHbIMH MeTaTellbHbIMH Xa-
pakrepncTikamMu. Yxe B 1890 r. noa HasBaHHeM «0aJUIHCTHT» B BHJE
JAMHHBIX NPAMOYTOJBHEBIX MPH3M W Ky0OB OH mogswica 8 I epMaHui H
Agctpun. Eé 6onee mMaccoBo aiis BOEHHOIT KOMMAHHH ITOT MOpOX B
BHAE CTPYH ((pHIIHTA) CTal NPpHUMEHATECA B MTanun.

TexHonorus ero opocra: Cyxoil KO/UIOZWIHBIA NMHPOKCHIINMH — KOJI-
nokcwnuH (~11,2%N) no-
FPYJKaloT B OXJIaXAEHHBIH
(8°C)  HMTpPOTIHUEPHH,
B3aThIl B u30bITKE. g
YCKOpEHHMS eJlaTHHH3a-
UMM W3 cocyaa MOMIOH
OTKauHBalT BO3aYyX. UYe-
pe3 BpeMs 0pOAYKT OT-
JKHMAIT Ha npecce HIIH
UEHTpH(pYre U rOMOIreHH-
3UpYIOT HarpesaHHeM [0
80°C. Xenarnuuznposan-
HbIN MPOAYKT BajbuyloT B
npo3pauHbic JIHCTbl TOJ-
muHo# 1-2 MM, W3 KOTO-
pBIX Hape3alwT T[OpOXo-

Bble (hparMeHThI ¢ nocieaytoule Cy KoM,
[lepBonauanbHO Obiil HanaxeH BbINyCcK OaslyiMcTHTA (3 BCHOMOra-
TeabHBIX BemecTB (cocT. 320). Uepés HEKOTOpOE BpeMs MOABHICH CTa-
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GUIN3HPOBAHHBLIN OAJIMCTHT, KOTOPbI comepxkan no 49,5% nupok-
cunHa Ne2 (12%N) u HWTpPORIMUEPHHA, a4 B KayecTBE KOHCEpBaHTa
srmouan 1% audennnamuna (cocr. 321).

BrocneacTBiM B KauecTBE CTAOMIN3aTOPOB LIHMPOKO MCMONb30BAJICS
aHWIHH, kKam(opa (kamMdpapa) H TAaHHHH (TaHHH).

Jlns ymenbllleHHs TeMnepaTypbi ropeHust yxe k koHuy XIX B. Ha
KénbHcko-Porseiiinbekux 3aBoaax Obl1 HankaXKeH BbIDYCK OaiiucTHTA
(coct. 322), ¢ NOHMKEHHbIM COAepxaHHeM HUTPoTHMuepHHa (42%).

®upma Makcuma u3z HopaeHdenbaa pake npeasioxuina BbICOKO-
croiikue copta Ge3abIMHOTO 1opoxa, BKovaromue 5-12% nurpornn-
uepuna, okoio 1% moueBHHbI H 00 2% Kactoposoro maciaa. OHu umenn

WHIIMHAPHYECKY1O (POPMY C TPOIOJIbHBIM KaHAIOM.

v Bassiuerut Hobeast - npoaykt Haine témMuo-Gyporo nsera, KyOU4ecKol Hitn
Opyckosoit ¢opabl, yaensHoro Beca 1,64, B ToHkOM cloe fpospauiiblit. OH
pexeres 6e3 ycuuit, noury He rurpockonuieH (1o 1% Baaxxocru). Temnepa-
Typa €ro BOCIUIAMEHCHHUS TIpH CKOPOCTH HarpeBa 5 rpan/mud okono 185°C.
Baxxuefiiunii MeTaTcnbHblil cOCTaB B apTUAICPUM U pYXXEHHOM aene.

DTOoT NOpPOX NPUMEHAETCS U CErojiHd, a B OCHOBE €ro TeXHOJIOTHH
npoucropuveckuit meron Jlynaronsma-Cailepca: K CyCHEeH3MH MHPOKCH-
nvHa NeZ B té€nuioit soae (30-50°C) npu 2HepruuHoM nepemMelllMBaHUH
CXKAaTbIM BO3YXOM ME[JIEHHO TNPHUIHBAIOT pacuéTHOE KOJM4ECTBO HHT-
porJiMuEpHHA U CONYTCTBYIOHE KOMNIOHEHTb!. [IpoKenaTHHHPOBaHHY10O
Maccy, Ha3bIBAEMYIO «raieToi» Ha HECKOJIbKO QHell ocTaBndloT «co3pe-
BaTb» 10 MONHON rOMOTeHM3auHK, OTXKUMAIOT OT BOAbl M BalibLYIOT 10
NpO3pavyHOro COCTOSTHHA ¢ Nocieaytomeif nepepaboTkoi.

DBe3abIMHbIE OpOXa C BLICOKMM COAEPIKaHMEM HUTPOTIHuUEpHHa 06-
J1a1at0T NOBbIEHHOH MowmHOCTbIO. TemnepaTtypa ropedns 6anjHcTHTOB
(~3380°C) 3nHauuTesbHO BbILE, 4YE€M NHPOKCWIHHOBbIX TNOPOXOB
(~2670°C), mosroMy OHH ObICTPEE BbI3bIBAIOT IMYOOKYIO 3po3HIO (BbITO-
paHue) opyauiHbix ctBosioB (Q = 5481-5711 klx/kr, V, = 808 n/kr, f =
10000 kr/cwm?).

Jns cHwkeHns temneparypb! cropanus 6e3IbIMHOIO Mopoxa cMe-
IAK0T HarpaslieHHe peakuly ero ropeHus a0 obpa3oBaHHs YrapHoOro
raza 3a cuér go0aBKH rOprOUYMX BelIECTB: yris, kamdopbi, apoMariie-
CKMX HUTPONPOW3BOAHBIX, Ba3eluHa R ap. Takue nopoxa nomyuqHsu Ha-
3BaHHE KKOPAHTHI»,
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[To BHeIHEMY BHAY KOPAMTHI Yaile HANOMUHAIOT YTO-TO Cpel-

" Hee MEKAy KpyIjbIMM LIHYPKaMi OT KPOCCOBOK M 2JIeKTpHyeE-
CKWM MPOBOAOM B KOpHUYHeBO u3onsuuu (aHra. corde — npo-
Bosioka). OcTopokHO, He nepenyTaiite!

D71oT nopox 6pl1 H300peTeH aHMAUNCKHUMH XHMHKaMH c3poM Abe-
JneM u npodeccopom JIptoapom (1889) u nocne Hagnexaiero ucnbira-
HUs MPUHAT B AHIIIMU, KaK JJ9 MEIKOKATHOEPHbIX pykeH, a 3aTeM u
apTuiepuu (cocr. 323).

Kax noka3zas aHanu3 cexkpeTHbIX 00pa3loB NEpBOro KOpAUTA W3
AHIIIMY, NpOBEACHHBIN pykOBOAUTENEM HayuHo-TexHU4eckol nabopa-
Topuu pocculickoro mopckoro segomcrsa I1II. Py6uosbiM «HOBBIH»
Ge3nbiMHbIE TIOpox cogepxkan 57,64% wuurpornuuepuHa (~18,3%N),
37,23% nupokcunuHa (~12,7%N) u 5,14% sazenuna. B nociaeayroume
BHbI KODAMTA CTANM BKIIOYATH B KAYECTBE XMMUUECKOro cTabunuzaro-

pa no 1 % pudenunamuda (Hanpumep, coct. 324, Tabn. 18).
v AHrauiicKuil KOpaHT - PasHOBHIAHOCTH MUPOKCHAMHOBOIO rnopoxa. Berpe-
yaercs B BUJAE KPYMHUHOK, 1IUTel Ui TpyGoueK ¢ OCTATOUHLIM 3anaxoM alle-
ToHa. M3-3a coaepxauus BascAHHA UMEET HEBBICOKUH yaenuHblit Bec (1,56
r/em?’). Crabunuzuposan anhennnavunon. B cpabuenun ¢ GanndcTutamu
umeeT Gosee HUBKYIO TEMNEPAaTypy cropauus (~2850°C), Beiaenset HMeubine
tenna (Q = 4929-5372 x/lx/xr), obnazaet Gonbuiel cunoii B3pwia (f =
10500 kr/em?) u diyracuoctsio (V, = 884 n/kr). Temnepatypa ero Bocrname-

HeHus rpu OpictpoM Harpese (5 rpaa/mun) 175°C.

an H3roToBJICHHN KOpAHTA AJ14 nepesoaa BbICOKOHUTPOBAHHOTO
NUPOKCWIMHA B KOJJIOWANbHOE COCTOSHHE MPUMEHSIOT apetoH (1/5
4acTh OT Beca NOpoXa) BbICYLUEHHbIH NUPOKCWIHMH Ti1aTe/lbHO B TeUYeHUE

2-3-X 4acoB mepeMelUHBalOT C PacTBOPOM HHUTPOIJIMUEpPUHA B aUETOHE,
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Tyna xe nodaBngloT pacnyaBleHHbIN BasesMH. B cBo& BpeMs mns 3Toit
npouenypbl B unapckoi Poccuu npumeHssn xieOOMECHIKH CHCTEMBI
BepHepa — nonpobyiiTe mpucriocobuth KyXoHHbIH KomOaliH «Mpis».
KenaTuHHpoBaHHYIO Maccy BBIJABIWBAIOT MPECCOM B BH/IE HeNpepbiB-
HBIX CTPYH. X HaMaTbIBalOT Ha KaTyLIKH, «NOABAJIHBAIOT» B €CTECTBCH-
HbIX YCJIOBUSX, Hape3alT HeoOXOAMMOM AJIMHBI M CyWAaT A0 [OJIHOFO
yaaneHHs pacTBOPUTEIA.

CoaepkaHHe HHUTPOTJIMUEPUHA B KOPAMTHBIX BHAAX MOpoXa He-
CKOJIBKO BbILIE, YEM B DaJSIMCTHTAX.

Ha otxpbeiToMm Bo3nyxe 062 BHaa NOpoxa OAJUIMCTHT U KOPAUT
CropaloT MeJjIeHHee AbIMHOro, BeIOpackiBas M3 ropsuleil no-
BEPXHOCTH TOHKHE, WHIIAHe Jy4H NIaMeHH.,

Be3asiMHble MHPOKCHIMHOBEIE MOPOXa ¢ HEDONIbUIMM COAepKaHHEM
HuTpornueprHa (20-30%) kelaTHHUPYIOT KakK JIETY4YUMH pacTBOpHTe-
JaMu (B OCHOBHOM apeTOHOM), TaK H HeJeTYUMMH (LeHTPaJIUThI, 3THII-
thranarel, ypeTaHbl 4 ap.).

3aMeHo HUTPOrMUEPHHA HATPOTJIHKO/IEM WIH AAHHTPOIJIHKO-
JIeM yaanoch [OJYUYUTh MUPOKCHIINHOBbIE MlopoXa, 6osee YCTOHUHBbIE K
npoMep3aHuIo. .

BaxxHyto rpynny B apceHane 6e3aBIMHBIX MOPOXOB COCTABIAIOT (1H-
POKCHJIMHOBEIE CMECH C HUTPOMPOU3BOAHBIMH apOMaTHYECKHUX YIIeBO-
JOPOJOB: MHUKPHUHOBOH KUCIOTOM, HUTpOOEH300M (HHAWOPHT H KHHe-
TAT, COCT. 325), TPUHUTPOTOJIYOIOM H JAHUHUTPOTONYOJIOM (HJacTome-
HHATBI) U Jp. )

Haubonee apesHiii
M3 HUX HHAWPHAT pas-
paboTaH aMepHKaHCKHUM
uzobpetateseM  Moh-
poe u BHeAp€H B Mpo-
HM3BOACTBO B KoHue XIX
8. B Hblonopre. «He-
pacTBOPHMBIT» MHPOK-
cunud Nel mpoMbiBaioT
JpeBeCHbIM CHHPTOM M
KeNaTHHUPYIOT HHUTPO-
GeH3onoM, kotoporo HepyT 90-180% ot maccel HUTpoKIeT4aTKH. Banb-
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LYIOT, pexyT Ha 3&pHa, oOpabaTbiBaloT uX ropsiuell BOAOH 1 napom Ao
TBEPAOTO COCTOSIHHSE H OKOHUATENIbHO JOCYIINBAKOT HA BO3AYXE.
v Ilopox MHAKPUT B BHJIC KPYMHHOK H NIACTHHOK pasiu4Hoi GopMbi npusT-
HO NAaxXHET MUHIANEM, TOpUT GHCCTﬂLLIMM naaMeHeM,; €ro cTa0UIALHOCTh He-
CKO/IBKO HHMIXKC, 4eM Y JpPYTHX KOJJNOKCH/IUHOBBIX NOPOXOB, XOTA OH {IPEBOC-
XOJMUT UX 110 OATIUCTUHMECKUM KAUECTRAM.

BosbiwiuHcTBO BUIoB 0e3abIMHOTO NOpoxa obnajatoT OTpHUuaTelb-
HbIM KHCJIOPOAHBIM OajlaHCcOM U B NpoayKrax uxX pasjioxKeHus npHucyTcT-
BYeT yrapHblii ras!

OX0OTHHYbH 6e3ﬂb]MHb]e nopoxa B OCHOBHOM NpHHanJeXar K nu-
POKCHIIHHOBOH rpynne M BKIOYAIOT OKMCIUTENH (HUTpar Gapus M ka-
s, 6uxpomaT aMMOHHA H Kaﬂlflﬂ). 3HaMeHuTbI <(COKOJl>>, paspa60TaH—
Hblif rexHepaioMm JluuieBbIM U BriepBble BHEAPEHHbBIN B NPOU3BOACTBO Ha
[nuccenbOyprckoM NOPOXOBOM 3aBOAE, 3a nocieanue 110 ner Hawero
3HAKOMCTBA NPAKTHYECKH HE U3MEHUIICA.

v Cospemennbiit 6e3abimubiit mopox crnocodeH 6e3 nepexosa B JeTOHALHUIO
ropeTh B LHUPOKOM MHTEpBale BuewHero nasilenus (0.1-1000Mna), suiaenss
Goabluoit 06bEM razoB (10 IM7/kr) ¢ Temuepary poii 1200-3700°C. Ou Guiga-
€T pa3noro 1BeTa 1 (JOPMBIL: HalIe 1TOXOXK HA CTOJApHBIH Kilell B BHAC TOHKHX

Sm—— neuT, NAACTHH, Kpynuiior, TpyOox, wuTCH WM iMinHApOs. Fasmep wiv

(hparMelITos CoCTaBIfLT OT A0ICH MHLIMMETPOB /10 HECKOJILKUX METpOB, B
3aBHCUMOCTM OT Hasltauenus. OCHOBHOM LBET OT TEMHO-3€EHOI0 10 CBETIO-
xE:1roro. 110BCPXHOCTD MOPOXa NpH I'OPEHKHH MOKET YMEHBIHATHLCS (Ierpec-

CHBIILII), \BEIUYURATHLCS (IPOrPECCHBHbIN) HAM OCTABATHLCA HEU3IMCHHOH.

Temneparypa BOCHIAMEHCHUA PA3IM4HBLIX COPTOB GE3ALIMHOIO 110pOXA JC-

JKUT B IUMPOKOM uiHrepBane Temnepatyp 175-600°C, Ttennota cropanus

2500-5400 g Ix/kr, a «cuna» B3pblBa MOKET A0CTUIaTh 10 140 T-M/KT.

5.4. Bapvieuamnlii Kucerb

ﬂpu KEeNaHHK W3 Kpaxmajla MOKHO NPUTOTOBHTb HE TOJBKO BKYC-
HbI{1 Ty IMHT, HO 1 TPO3HOE B3PIBYATOE BELIECTBO KCHIOMAMH.
Ecnu Bbl He OyneTe nblTaThCsl CBAPUTb M3 HEFO BHLIHEBBIA KHCElb,
s NOACKAXKY pelenT erc npuroTOBIEHUS.
IIpu kommamuou mexnepamype 1 2 kpaxmana, 8biCYUEHHO20 nPU
100°C, ~tedaenno mpucemaion x 7 MA KOHYEHMPUPOBAHHOU
A azomuol xkucionmel (d = 1,5), noviewusaiom 00 noinoco pacmeo-
peHus i oCmasisiom Ha Cymxu. Peaxyuonnyro Maccy ocmoposicHo
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pazgodsm xo0100noil godou empoe. YHepes noruaca evinaguilii

MOHKOOUCNEPCHBITL OCAOOK IMYamenbHO HNpoMblearom 6oooll,

samem 5% pacmeopor nuwyegou codvl u oname godoil. Purvm-

pyiom u cywiam. /1 OaumenvHozo XpaHenus U HadéxcHol cmabunuza-

Yuil €20 NPONUMBIEBAIONM HECKOMIbKUMU KAWIAMU CRUPMOBO20 DACMBOpa
AHUIUHA.

BbicylleHHBIH Gesblii NOPOLIOK He pacTBOpUM B BOAe M COUPTE,
TUTPOCKONUYEH, PACTBOPUM B aleTOHe, cnupTO-3QHPHON cMecH U KOH-
UEHTPHpOBAHHON a30THON kucaote. [lo croifilkocTH k HarpeBaHHIO OH
CXOJEH ¢ HUTPOKJIeTHATKON, TeMMepary pa ero camMoBocriiamMeHeHus 170-
175°C. .

INpoayKr XOpowio pacTBOpsieTCS. B HUTPOTJHLUEPHHE, HO MOXET
HIPUMEHATBCS. H CaMOCTOATENBHO.

BriepBble MOHOHMTpPOKpAaXMaJl M [Ba €ro AUHUTpOH3OMepa e B
1832 r. nomyuun Bc€ Tor xe bpakkoHo so @paHumn, obpabarbiBas Kap-
TodesIbHYIO MYKY H Kpaxmasl JbIMsiliei a30THOH KHCIOTOH.

Ascrpuey Yxauuyc (1861) npemnoxun ons BblaeleHHS HHTPO-
KpaxmaJjia 13 a30THOKHCIIONO PacTBOpa KOHUEHTPHPOBAHHYI) CEPHYIO
KMCJIOTY, 4TO O3BOJIHJIO CHHTE3HPOBATH B3PbIBYATbI NPOAYKT C MOBbI-
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{UEHHDBIM COEPIKAHKUEM a30Ta U MPEASOXKHUTDL ero B NPOH3BOACTBE NOpPO-
Xa.

[To3xe (1892) Otro Mionbraysep BuLACTWI B HUCTOM BHJAEC W onHcan
TerpanuTpokpaxman  (11,1%N) C;uH;606(ONO,)s, neHTaHHTpPO-
kpaxman (12,75%N) 4 jaxe rekcamutpokpaxmain (14,1%N). C no-
BbIILIEHUEM COAEPIKAHUA CBA3AHHOIO a30Ta NETOHALIMOHHBIE CBOWCTBA
HUTPO2(HUPOB KpaxMasa yCHIKBAKOTCS.

[lna nonyuenus cexcanumpoxpaxmaia 1.2 cyxoeo kpaximana npu
A NOCMOAHHOM noMewusanuu u oxaaxcoenuu 0o 20-25°C no vac-

msay pacmeopsiom 6 10 2 KOHYeHMpupOBAHHOU G30MHOU KUC10-
A muot (d > 1,5). I'onmoeennvlit pacmsop ocmagisiom HA CYMKU,

ROHMPOIUPYS, MeMnepamypy peakyorHOl AMdccel, KOMopas He
0012CHA NPEGBLUAMb KOMHAMHYIO. 3amem npopeazuposagutyio

HUMPOCMECH OCMOPONCHO sausaiom 6 mevenue 15 munym ¢ 30 ¢
cepHoil kucnromur (98%). Yepes nonuaca svinaguiitit Genvtit 0cadox om-
durempoguI8aion, NPOMeIEAIONT COO0BLIM PACHIBOPOM, BOOOH U CYULAM.
Hoayuarom numpokpaxyan ¢ codepocanuen asoma ~ 13,5%,

B uMnepuamicTHHeCKYIO TaKo#l HETPOKpAxmMan noaoGHO Nupok-
CWIHHY WHMPOKO MPHMEHAJICA B BUIE MNPECCOBAHHBLIX WIALIEK, a TAKXKe
JUT1S CHaps KeHUS aMepHKaHCKUX rpaHar u CHapsioB.

O6bI4HO, C 3TOH UENBI HCMONb30BAIH BLICOKOOPU3AHTHYIO CMECh,
conepxamyro 50% uurpokpaxmana (13% N), 47,5% uurpara HaTpus u
1% kap6ounara Harpus. E€ nponursiBasii MuHepaibHbIM MaciaoM (1,5%).
CxopocTb AetoHayuy takoro BB nocturaer 4,2 kM/c (cocr. 326).
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Hurpokpaxman BXOAWT B COCTAaB HEKOTOPBIX aMMOHaji0B (COCT.
327), rue ero cogepxaHue He npeBblaeT 15-20%. CkopocTh pacnpo-
CTpaHeHUd YJAapHOii BOJIHbI TaKHX COCTABOB JIGXKMUT B TeX xke npegesiax
(4,15 xm/c), HO OHU OTIMYAIOTCSH MOBBILIEHHON yracHOCTBIO,

Ha cerognsawHuil 1eHb HUTPOKpaxMasl cpeaHel CTeneHu HUTpalHM
LIMPOKO TOpUMeHSeTcS I NPOH3BOACTBA Ge3abIMHbIX NopoXxoB. Tak,
nosyvyeHue Haubosiee yaauHOro Aa4 37ToH LeiM TeTpaHHTPoOKpaxmalia
CBOAMTCS K CIICHAYIOLIEMY .

K 10 & pacmeopa kpaxmaia 6 azomuou Kucjaome npuiugaom ois

A ocaxcoenus 50 2 ompabomanHou Humpylowen cmect, Hanpu-

Mep, Om npouzgoocmea HUmpoyeamonosel. Hage npogoosim

A HUMPOBAHNUE KPAXMALA CMECHIO KOHYEHMPUPOBAHHOU A30MHOU U
. pocopnoir kucnom (1:4).

Hemanyto yrpo3y ans Ku3HH coceael MoKeT npeacraBjisaTh oObIY-
Hblit caxap, ocobenHo fiocne 06paboTku ero HUTpYomeH cMechlo. Tak,
HuTpocaxaposa (t;,~ 28°C) u HuTpomManesrosa (t,;, ~ 163°C) — momHele
B3pbIBYATHIC BELICCTBA, YYBCTBUTEIBHBIE K yaapy, ¢ TeMnepaTypoii Boc-
raMeHeHus okosno 135°C.

IMentanutporiwkosza CoH,O(ONO,)s nnasurca npu temneparype
10°C, a pmeronupyer okoso 140°C, xoTa eé B3pbIBHBIE floKa3aTeslid MO~
CpenCTBEHHbIE.

Ipu o6paboTke nopolukoobpazHoh kaHnbONU KOHUEHTPUPOBaHHON
azoTHo# kucnorToi (d = 1,5) Ha BoggHol GaHe obpaszyeTcsa TBEPAOE JIerko
JETOHUPYIONIEE BENIECTBO HHTpe3nH, kotopoe ewE B 1886 r. Ilynsue
MIPEeASiOKUI AfS W3TOTOBJEHUS COCUMATBHBIX NHPOKCHIHHOBBEIX OXOT-
HUYBEHX TOPOXOB.

I'napa 6. ApomaTnueckue rpoMOBEPKUbI

6.1. B naeny onacHvix 3abayKoenui

j{eT xyna 6e3 nobpa», — pewwnu I1. Byned (1771) u I'aycman
« (1788), xorga ycTraHOBMIIH, YTO Npu 06paboTKEe CHHEro Kpacu-

Tess MHAMIO a30THOM KUCIOTOM oOpasyerca x&nTad kpacka — HHKpH-
HOBas KMCJIOTA. ’
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CBoeMy Ha3BaHUIO 3Ta KHUCJI0Ta 06s13aHa (PPaHULY3CKOMY XUMU-

ky XKany barucry hioma (1800-1884), uneH-koppecnoHACHTY
Merepbyprckoit AH (McTopHuecKMX pOMAHOB, K COXAJICHHIO,
OH HE nucan).

E¢ u3yyeHueM B pasHoe BpeMs 3aHUMAHCh W3BECTHbIC XHMMKU
Benbrep (1799), M. Llespens (1809), KO. Jlubux (1827), XK. Hioma
(1836), O. Jlopan (1841), K.JO. @puuwe (1858). C 1849 r. nukpuHoBY10
KHUCJIOTY YK€ IIUPOKO HCMOJIb3YIOT KAK NPOMbIiIIeHHbIA kpacuTesb. ¥
Tosnbko 8 1885 r. 6naronapa uccnenosanusim [, Ilnpenrens 6buio 3ana-
TEHTOBAHO € NMpPUMEHEHHE B KAYECTBE MOIIHOIO B3PbIBUATOTO BEIECT-

Ba.
" Xopoiuo, 4To 3a UesIoe CToNeTHE He HAlITOCh WYTHUKA, 11010~
JKHUBILIEro Obl 1ETOHATOP B KapMaH Tako# KpateHoii pybaikH.
Hns nonyveHust NUKPHHOBOM KUCIOThE He 0053aTeNbHO NOPTUTD 10-
poroit uHaurosseiii kpacutenb. Ewé B 1841 r. O. JlopaH noayman takxke
1 pazpaboTas CHHTE3 NPSIMOTO HUTpOBaHUs (eHoTa.
Usnenbl kpyxkka «FOHBI XUMUK» 4718 OPOU3BOACTBA NMUKPUHOBOMN
KHCJIOTBI 00BIYHO HCTIOJNB3YIOT CyJIb(hodeHoNbHbI METOA.
/&\ Pacnaacaennwviti ghenon (1, 43°C) cuewusarom ¢ 0couneint 06bé-
=3 yont KoHyenmpuposanHotl ceproll xuciomul. Ipu meamepamype
& 95°C u pabomatougert MeuldIxke peaKyionHyIo MAaccy 8u10eplicuaa-
tom 4 waca. 3amex 8dgoe pazbasisiiom 6000l 1 OpobHO npuIUea-
I0m pasHblll 00bEM A30MHON KUCIOMbL (ACUOKOCHb HE QOANCHA
gekunams).  CopMuposaswiyIocs: NUKPUHOBYIO  KUCAOmY Ol
Guwibmposuiaalon, miyamespHoO NPOMBIEAIONT XOA00HOU 8OOV, CYuLam.
[Ipu xceianuu Kpucmaiausylom us 2opavent godvl, 8 KOMOPoU 3A00HO

MOJICHO NOKPACUNTL CBOI0 PYOAUIKY.

v Iukpnuosas kucaora (2,4,6 - TpuHUTpodeHos, MeJUHHT, JHIAUT, -
Mo3e, WHMO3HI, MUKPUHUT) - TUMOHHO-KETHIE [11a- OH
CTHHYATLIC KPUCTANNBI, FOPLKUE HA BKYC: tp, 122- O-N NO
122,5°C, tuy, ~ 200°C. TInoxo pacrsopsiercs & X004~ 2 2
Hoii Boze (1,22%, o ecthb, 1:166 npu 5°C), xopouo —
B ropaucit (1:20), aradone (4,91%), 2»¢upe (1,43%),
pacTBOPUMO B alleTOHe, Oen3one, yKCyCHON Kuciore, NO,
auxaopitade. Jlerednapoe BB, a¢toHHUpyeT OT CHALHOTO yiapa uix Kan-
croas. C HEKOTOPLIMH METaANaNK 00pa3yeT COMY, CKAOHHBIE K CAMOAETOHA-
UMM, AHATUTUYECKUI peareHT.

KpucTanibl NHKpHHOBON KUCIOTh! B3PbIBAIOTCA JIHiib NPH CHIBHOM

yaape Ha HakoBaJIbHe WK pe3kom HarpesaHuu sbliue 300°C, Hanpumep,
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MX Hesb3a OpocaTh Ha pacKafi€HHYIO neyky. Ha oTKpbITOM BO3ayXe npu
JIOKJLHOM MODKHUIAHHW BEMIECTBO CMOKOHHO TOPUT SAPKHUM IJTAMEHEM.
YyBCTBHUTEILHOCTD MJ1ABJAEHOI Macch! 3HAUHTESILHO HIDKE, OHA HE JEeTo-
HUpYeT B MOMEHT BbICTpeJsia CHapsa, B CBA3H, ¢ YeM B CBOE BpeMs ObLia
BaxkHelumM BB BoeHHOIro Ha3HaueHus.

JUia eTOHAUMH MOpPOLIKOOOpa3HOM MUKPUHOBOH KHMCIOTHI AOCTa-
TOYHO MMNyJhca OT Kanctois ¢ 1,5 r rpemyueil pTyTH, a pas B3pbiBa
NpeccoOBaHHOIO MPOAYKTa MOHAAOOHTCS YCHAUTL JETOHATOP KaK MHHH-
MyM BaBOe (3 I') M UCNOJL30BaTh €ro TOJILKO B XKECTKOH 000s10UKe.

IlepBbie nomnbITKH ¢ierMaTH3MpoOBaTh («yCMOKOUTH») MUKPHUHOBYIO
KHUCJIOTY Jijl8 apTH/UIEpAHCKOrO NpuUMeHeHHs ObUTH CBS3aHbl C MPOMUThI-
BaHueM e€ 3-5% pacTtBopoM KosuToaus B cnupTo-sdupe.

B 1886 r. Ha 3aKkpbIThiX BOeHHBIX cTpesibdax Bo Opanunu Tiopren
BIEpBble MPOJEMOHCTPHPOBAI pa3phiBHbIE CHApsdbl, HAUHHEHHbIE B3DbIB-
YaThIM BELIECTBOM MEJMHHMTOM, KaK OKa3aloch BMNOCIENCTBUM — IJ1aB-
JIeHOH MUKpHHOBOI KucnoTol («mele» — MEn).

Takue cHaps-
bl YCMEUWHO NnpH- /&f/f
MEHAJTUCh BO MHO-
rux cTpaHax MHpa
g cTpenbbdbl U3
opyauii ¢ Hayajb-
HOWM CKOpOCThIO
nosiéra go 600 M/c.
Jta ux petoHaumMy
HCNOJTh30BaIUCh
NpOMEXYTOYHbIE
«3anajibHbie» Mnar-
POHBI M3  CYXOro
NUPOKCUIMHA WU
JMHAMHUTA,

AHITIHYaHe BNEpPBble NPUMEHUTH NMHKPHHOBYIO KHUCIOTY NOJA Ha3pa-
HHEM «IHAZHT» B adpukaHckoit BoiiHe ¢ Oypamu B 1899 r. nportus 3a-
WHTHUKOB «OpaHXeBoro cBoOOAHOIO rocyaapcTBa», a 4YyTh MO3KE
(1900-1902) 8 Tpancpaase.

Ha BoopyXeHHH SMOHCKOH apMHMM MUKpHHOBas KHCjoTa Oblia H3-
BECTHA KaK «IIHMO3e» WK «IIHMO3H/I», a B PYCCKOH — KIMIHKPHHHT».
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CexperHasa repMmaHcKas TEXHOJIOrHA TMPHUIOTOBJIEHUA MeJHHHTA
npeaycMaTprBana OCTOPOXKHOE MylaBieHHe IMKPpUHOBOH kucaoTss (130-
140°C) na macsiaHoi GaHe W pas3JiMB €€ B MyCTOTE/IblE CHApAAbl MTOA [1aB-
JICHHEM YTJIEKHUCSIOThI.

ITo3zxe, pna ynpouEeHus TEXHOJOTMU MPOM3BOACTBA M CHWXKEHHA
TemMnepaTypsl IUIABJICHHS, K NMUKPUHOBON KHCOTe cTanu J00aBJATh
HM3KOIUIABKME AapOMaTHYECKHE HHUTPONPOH3BOAHbBIE. AWHUTpOQEHOI
(DD 60/40, coct. 328; MDPC, cocr. 329), aunurponadramun (MDN,
coct. 330), monouutponapranun (MMN, coct. 331), TpunuTpokpesos
(kpesmnaT Ne2, coct. 332), tpuaurporonyon (MTTC, cocr. 333), kcu-
st (MTX, coct. 338) 1 ap. (taba. 19).

B cBO& BpeMms Takike AKTHBHO MPUMEHSJIACh JKH/KAas B3pblBYATAas
cMeCh MUKPHHOBOH M a30THOU KHCJIOT HAa KW3EJIbIYPOBOM HArMOJIHHTENE
(okcomuT, coct. 359), He ycTynaroulas no Cwie B3pblBa MHOTHM [HHA-
MUTaM.

TMUKPUHOBYIO KUCIOTY MOXHO MCMOJIL30BATh A MAEHTH(DH-
KAalMHU CWILHOEHCTBYIOIIMX PACTHUTENIbHBIX BELIECTB aNKa-
JIOMJIOB, B TOM 4YMC/I€ HApPKOTHUeCKUX rpyni. HacbllueHHbIH
pacTBOp MUKPUHOBON KUCJIOThI 0Opa3y€eT XapaKTepHbIE HEpac-

TRnnuMLIP MENTKOKDUCTANIMULCKIS CCaAKY OpaiiRCBOro WBcTa
(Komnnexcu C NEPEHOCOM 3apsAja) C BELIECTBAMM, COAEpiKa-
UIMMH B CTPYKTYpPE TPETHUHBIN a30T, B TOM YWCJI€ MPUCY LHUH
ajIKanouaam.

Taoauua 19. BB na ociioge apomMamuiecKux HUMponpou3eoo0nvix

Ne 328 | 329 | 330 | 331 § 332 | 333 } 334 | 335 ] 336 | 337
Z 2.l = -
< £ S s=| & z
Tlelzlz iyl e |22|22] 82
| 8| S| 2|28 285|125 2 8
9 Q| =2 2|87 5 g8 & &
% [a) A = = > .
=%=F| 2| =
Kamis nntpat 65 [ 7441 46 | 56.8
Kanusa nukpat 2861 164
AMMOHHA NUKpaT 54 | 432
Tpuuurpokpeson 10 60 10
ITHKpHHOBAs KMCAOTA 60 55 80 70 40 55
Hunurpoderon 40 35
TpuuntpoTtonyon 35
MouonuTpoHadTanux 30
Juuutponadgranuy 20
Yronb ApeBecKbiii 6,4 | 9.2
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Tabanua 19. Ilpooorxncenue
Ne ]338 340 341 [ 342 [ 343 | 3

£y
~3

348

EN
E-S

345 {346 | 3

(7]
[
-

3

0

%

Maxkaput
Ocnbr.
Cocras

®dasne
fnacrur
C-4

MTX
1. ®ourcHa
Afipuren
Tpu-Tpunan
repM

4
(=3

Kaaua xnopat
Kanus nepxaopar 56
Kanus nukpar
Hatpua uutpar 75
CaiHLa H1ITpaT 719
Jlnuirpodenson 32
Kewnn 10
Terpiia 50 3
Tckcoren 20 77 1 91
[Cekcaunrpoanderiamiii 35
TTUKpUHOBaA KHCIOTA 55
TpunuitpoToayon 35 60 | 50 | 65 |28.11 66 4
JiHyTpoToyoa 10
MOHOHHTPOTOAY0.] 5
MownoHiTpoadTaniy 25
Jlsnitporadranin 12

Trnuunurnouahvannu
LpuRnTpoHa@TAINN 24

v
<

Hutpouennioiosa |
AnoMuieBas nypa 20
To:unizedyruaen 2.3
Jioki vnceGawnat 33
Texi10a. A00aBKi 1.4

JIaBHO yCTaHOBJIEHO, UTO MPH KOHTAKTE MUKPUHOBOW KHCIOTHI CO
MHOIMMH METAIIAMM M UX COJIAMH, OCOOEHHO BO BJIAKHOIN cpele, OHa
npuoOpeTaeT oueHb B3pbiBooMacHble cBoiicTBa. [Ipu 3TOM HEKOTOphiE
obpazytolimecs e€ coau CKIOHHBI K camoaeToHanun! 10 HEOTHOKPATHO
CJIY)KUIIO MPUUYMHON CHOHTAHHBIX B3PbIBOB apTH/IJICPUHCKHX CKIIAJIOB.
Tlo TEXHOJOrMH MHUKPUHOBYIO KHCJIOTY H3OJUPYHOT OT METALIMUECKUX
CTEHOK CHapAJI0B crneunaibHbiMU stakaMu. O1HAKO CTOsb ONMacHoe CROM-
CTBO CHJIbHO OrPaHUYWIIO MPUMEHEHUE MUKPUHOBOM KUCIOTHI B BOEH-
HBIX LEJTAX.

Cnoxkoiinee BenyT cebs Kanuiinag u aMMoHHUIHAA COJTb MMKPHHOBOM
KHUCJIOThI.

s noayuenus mukpara kaaug CeH,(NO,);0K ¢ xpymon wu-
A HAMOK NPU NOMEWUBAH UL BCHINQIONT CMECH DAGHBIX HACMEU NUK-
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PUHOBOU KUCKOmbl U nomauia (kapbovama kaaus). Kunamox cau-
gaiom ¢ obpazosasuiecocs ocdoxa. Ceemao-Hcéimuviii HOPOWLOK
OMPUILIMPOBLIGAIOM, NPOMBIEAIOM GO0, CYULAM.

Ero vcnosb3ytot B 3anpeccosannoM eujge (d = 0,5) nast curHaibHbIX
CBUCTKOB H CHpPEH, NOCKOJIbKY B NPUCYTCTBUH OKUCIMTEJIEN OH cropaer
¢ XapaKTepHbIM ¢BHUCTOM. OCTOpOXHO, MPOAYKT O4YEHb HYBCTBHUTEJIEH K
MeXaHHYECKUM BO3/1eHCTBHSAM W B3pbIBAETCA OT yAapa.

VYpaBHeHHE B3PbIBHOIO pa3jloKEHHs MMUKpaTa Kajus UMeeT BU/:
16CHA(NO,);0K — 4KCN + 6K,CO;+21COy+ 52CO + 22N, + 6CH, +4H,+7C
V, = 550 a/kr, t = 2780°C, f = 6352 kr/em’, P =332 1/m

[TpeameTtbl B 3mMuUEHTpE B3pbiBa KejnaTe/IbHO He OOJIM3bIBATH,
JaXKe ecju TaMm ocTajcs Ball HenoeneHHBIH 3aBTpak, TaK Kak
Npy AETOHAUMH NUKpaTa oOpa3yercs UHaAHUCTBIN Kajaui.

l'[mcpaT AMMOHHSA OTHOCHUTCA.K KaTe€ropvu 6C3OI'IaCHle, HO B TO XK€

BpE€Ms B3pbIBYUATHIX BELIECCTB. Taxyro CHUCXOAUTEJIbHYO XapaKTepUCTH-

Ky OH Mostyyust Ostarogapa paay NMoJie3HbIX cBOMCTB. B omiMuMe oT NHK-

pHHOBOﬁ KHUCJIOTBI OH HE pe€arvpyer ¢ METa/laMH C O6paBOBaHl/ieM

B3pbIBOOIMACHBIX CO.HCFI, HE€ 4yyBCTBHUTEJIEH K MEXaHHYECKOMY BO3EHCT-

BHIO B UMeeT DoJiee BRICOKYIO TeMreparypy BocryiameHeHus. Kpome to-

ro, o0béM BbLIEISEMBIX TA30B NPH €ro pazjioKeHUH 3HAYUTEILHO BhILIE,

a CKOpOCTh A€TOHALMH HWXE, 4YTO NMO3BOJIWJIO B cBOE BpEMdA aKTHUBHO HC-

MOJIL30BAThL €I'0 B [IOPOXOBLIX KOMMO3UHUAX.

v TIukpat ammonna CH,(NO,);ONH, (nukoHuTpaT aMmonns, Kap6aszoa-
Tom, Explosive D) — x&nro-opanieBble NpU3Mbl W3 BOAbI WM CBETIO-
KENTBIE pOMOBI U3 3TAHONA; TEXHUYECKUH NTPOAYKT MOKET HMETD 3€/eHOBa-
Ty10 okpacky: d = 1,719. [TonyuaroT aHanoryuo NUKpary Kajaus, pacTBOpAs
IHKPHMHOBYIO KUCIOTY B rOPAUYEM BOIHOM PACTBOPE aMMHaKa WM XJIOPHUCTO-
ro amvouns. He neToHMpyeT oT yJaapa, METTEHHO CropaeT KOnTAIMM Iuia-
MeHeM 11pH noaxuranuu. [1pu 6nicTpom narpesanny Bbiie 423°C B3pbIBacT-
cs. B coueranuu ¢ okucauteiammu oGpasyet 3iiekTHBHBIE B3pbIBUATLIC CME-
cu. [IpurcHAIOT 418 NPUrOTOBACHUM 1IHKPATHBIX MOPOXOB U 1IMPOTEXHUUE-
CKMX MMUTaUHOHHBIX ((CBUCTALIMX») COCTABOB.

HeToHauus nukpaTa aMMOHMS IIPOTEKAET MO ypaBHEHHIO:
2CH-(NO2);ONHy; — 2CO; + H,O + 11CO + 5H; + 4N,
OHo 6:1M3K0 OonKchIBAET Npollece, OJHAKO HA MpaKTHKE peakyus conpo-
BOK/IACTCS BbLACJICHHEM YIIEPOJAMCTOrO OCTATKA B BHAE CAXKH H OGBEM
B3pbIBHBIX Ia30B He IOTAMMBAET /10 TEOPETHYECKOro YpoBHA 998 sn/kr.
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nMKpaTbl TAHKENBIX MeTALIOB Oojlee CKAOHHDBI K ACTOHAUWMKHU U MHO-

e U3 HUX JICrKO AETOHUPYIOT NMpH MEXAHUYECKOM BO3,£[CﬁCTBMM.

v Mukpat ceuHua Pb[OC H(NO; )], HO — kEatbie uronbyatsie KpuUCTas-
abt (d = 2,831). Temneparypa nnaBnenns 6ezsoanoro npoaykra 130°C. [iao-
xo pactBopum B Boze (0,88% nipu 15°C). B3psiBaeTes npu HarpeBaHWM BbILLIE
TOYKH TJABACHUA, YAape U fake HeGOTbLIOM TPEHUH.

B3pbiBHOE pa3/ioKeHME BCeX apoMaTH4YeCKUX HHTPOMPOM3BOAHBLIX
NPOTEKAET C KUCTOPOAHBIM AeHHUUMTOM, MO3TOMY BBEJCHME B COCTaB
Takux BB cHiIbHBIX OKMC/IATENEH NoBbIIACT X nokasartesu. [Tukpuno-
Bas KMCJIOTA HE ABJISACTCS UCKIIOYCHUEM,

VpaBHeHHe JeTOHALUMM CMECH MUKpaTa aMMOHUA W KaluHHOH ce-
sutpsl (43,2:56,8), paccurTaHHOE Ha MOJIHOE F'OpeHUe UMEET BIA!

S5C¢Hy(NO1);ONH,4 + 16KNO; — 22C0; + 15H,0 + 8K,COs+ 18N,
t=3217°C, £ = 5700 kr/cm’, P = 432 1/m

[Tpy B3auMoacHCTBUM TropsiuMX pacTBOPOB MUKpaTa aMMOHUS H
LUMAHUCTOrO Kanus obpasyercs Kpacsllee BEUeCTBO MyphypHO-Kpac-
HOTO LBETa — «H30MYPNYPAaT KadHf», J1eTOHHPYIOLIEe NMpH yaape.

B coctaBe HekoTOpbix BB npiiMeHseTCa MHKpAT ryaHHIHHA.

HcTopua npliMeHeHUs NMUKPHHOBLIX cosleil B GajlmMCTHKE HAuamach
ew€ ¢ xoHua 60-x rogos XIX 8., xoraa Bo @paHuuu ObLT MpelToKeH
NHKPHHOBBIH mopox Je3nnvoas. Ero npurotossanu B Bye 113 cmecun
MUKpaTa Kalug, Yy U CEJTMTPbI, NPHYEM, OTAEILHO B pY)KEHHOM (COCT.
334) u nyweyHoM BapHaHTe (cocT. 335).

Bekope 3TOT B3pblBUATHI NPOAY KT yCTY W MecTo Dojiee MOLHOMY
nopoxy Bpioxkepa (coct. 336), cocTosimieMy M3 NUKpaTa AMMOHHUS U Ka-
JguiiHoit cesutpel (54:46), npubiu3UTeSLHO OTBeHas COOTHOLUEHUIO
CeH,>(NO,);ONHj, : 2KNO;. *

MoaepHu3anuelt 3Toro cocTaBa B CTOPOHY YBEIHUEHUS COJle pXKaHus
cesuTpbl ObuT paspaboTaH Tak Ha3biBaeMblil «3ea€u bl mopox». [Tpocro-
Ta ero MpUroTOBJIEHWS W XOpOLUME PEe3ysibTaThl MepBbIX cTpesibd nody-
auitn dpaHuy3ckoe npasuTesibeTso ¢ 1881 r. nauath nepeBoopyxeHie
CBOMX BOMHCK.

Takoe nHTepecHOE Ha3BaHME OH MOJYHYWT M3-32 OKPACKH TeXHHYe-
CKOro MHKpaTa aMMOHHS. B 3aBUCHMOCTH OT Ha3Ha4YeHUs, COOTHOLUEHHE
ero KOMMOHEHTOB MOMIO U3MeHATbCA {CocT. 337). OH oTsIMYajics BhICO-
KOH MeXaHUYeCKOH yCTOWIMBOCTBIO M OTVIMYHBIMU MeTaTe IbHbIMM CBOI-
CTBaMU.
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[To BHeuiHemy BuAY OH MpPENCTAaBAsd 3¢pHA 3e/MEHOTO LIBETa MpH-
OIM3KUTENLHO BJIBOE KPYITHEE, YeM Y JIbIMHOTO NopoXa, oueHb MIOTHLIE U
npouHsble, yaeabHbIM BecoM 1,85, DTOT mOpoX OTHOCHUTCH K KaTeropvu
MaJIoAbIMHBIX, & NPOJAYKTHI €70 rOpeHUs MpakTUYEeCKU HE TOKCHYHBIL.

HOBBIM METaTe/lbHbIM COCTABOM MOJEBbIX MylleK, HO ono3xana: Beesb B
UEeHTPaILHOH MapuXckoil nopoxoroii sabopaTtopun npemioxul dosee
NpOrpeCCUBHBIA MUPOKCHUIUHOBBINA MOPOX.

BMecTe ¢ TeM, B3pbIBYAThie BEeUIECTBA HA OCHOBE MUKPATOB [IH-
TelbHOe BpeMA LIMPOKO NMPUMEHINCH 113 Pa3pbiBHOTO JeHACTBUA.

Tax, nopox ®onTena (coct. 339), cocrosuuit M3 NUKpaTa Kaus U
OepronetoBoit cosu (1:1), ucnonb3oBancs uiis cHapsHKeHUs asuabomo.

HnakpnHoBo-amMnaunbiii nopox I1. M. YeasnoBa «rpomoboi»
(coct. 218, taba. 13) [CsH2(NO,);0ONH, @ 8NHNOs] Hamén nprumene-
Hue B Poccuu 119 HAUMHKY NONBOAHBIX MUH H Pa3pbiBHbIX CHAPSIOB.

Takum oOpa3zoM, MUKPUHOBAS KUCIOTA U MHOTHE e€ cosin o0aaaroT
BBIIAIONIMMHCA B3PbIBHLIMU KauyeCcTBAMM, OJHAKO B CHJIy BBICOKOH Me-
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XaAHUUECKOH 4yBCTBUTEJILHOCTH M CNOCOOHOCTH pearupoBarh C MeTajl-
JJaMU NPK XpaHEHUU ¢ 0Opa30BAHHMEM JIETKO JAETOHUPYIOLIUX BENIECTB, B
HACTOsI[E€E BpeMs € 3TOH LEJTbIO UCNOJIB3YIOTCH OTPaHHUEHO.
3aTo MUKpaThl HALLIA JOCTOHHOE MpHMeHEHHE B COBPEMEHHON
TEXHOJIOTUH CMECEBbIX BWIOB TBEPJOrO PAKETHOrO TOILIUBA,
HanpuMep, KOMNO3UIUMUS MUKPATA AMMOHHUS C HUTPATOM HATpUS
(1:1, coct. 1682, Tabs. 83), miacTubruMpOBaHHAA MUHEpPasb-
HbIM MaclioM W cueMeHTHpoBanHas (eHospopManbleruaHoM
cmostoll (NDRC-480).
Kpome Toro, nukpaTbl IMPOKO MPUMEHAIOTCS B MHUpHOW MUpoTeX-
HUKE 1151 HMUTALIMY 3BYKOBBIX CUTHAJIOB, B YACTHOCTH, 3BYKa NajaroiLei
aBuabomOBbl. ;

OcTansHble M30MepHbIE TPUHUTPO(PEHOJILI — BHLICOKOOpH3aHTHbBIE
BB, HO U3-3a HU3KOH XMMUYECKOH NOCTYMHOCTH MpeacTaB/IAlOT MeHb-

LKA UHTEpEC. OH

v -Tpunurpodeson (2,4,5-Tpunutpoderon) — xén- NO,
ThIE WML, t,, 96°C, X0powIo pacTBOpPUM B ITaNOIE,
adupe, ropsuem OeH30J€; TPYAHO PAaCTBOPHUM B BOJE.
JICTOHIHpPYET 01 y dapda nitn KalCrog.

v y-Tpuuurpodenon (2,3,6-rpunntpodenon) — xén-
Thie ULABL t,, 117-118°C, pacTBopuM B 6eHzoe, alte- OH
TOHE, ITaHONE, AMXJIOPITaHe, d(upe; TPYAHO PacTso- O, NO,
puM B Boje. BipsiBaeTcs Npu pe3koMm HarpesBaHdu
gpite 270°C unum or JeToHaTopa. NO,

Ilpu ocyuiecTBiieHHH peakUMU HUTpoBaHUA (eHosa B Gosiee KécT-
KHX YCIIOBHUAX YOaNOCh OCYLECTBUTb CHHTE3 ero TeTPaHHUTPONpPOU3BOJI-
HbIX, B 4ucsie KOTopblx nmpeobianaer 2,3,4,6-u3omep. OTO onacHoe Be-
1ecTBo No cuile OpU3aHTHOTO AeHCTBUS 3HAUMUTESILHO MPEBOCXOMUT TPO-

TWJT U NTUKPHUHOBYIO KUCHIOTY.
v 2,3,4,6-Terpauutpodenon — KEATHIC ULl U3 XJI0- OH

podopma; XOpOLWIO PaCTBOPUM B BOAE, TPYAHO B
OeH3MHE M IUTPOMHE; tn,y, 140°C, npu panbueliuiem O;N NO,
HarpeBaHUY B3peiBacTcd. [lpaxTHueckoro npumeHe- NO
HUg Jts w3rotosienus BB He naxoant seuay Buico- 2
KOH MEXAHUUECKOIl 1YBCTBUTECILHOCTU W ONMACHOCTH NO,
NPON3BO/ICTBA.
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Hcnosip3oBaHue B peaKii{i HUTPOBAHHUS BMECTO (PEHOJIA €10 MEt k-
JIMPOBAHHOTO aHajlora aHu30Jia, MO3BOJAMIIO CO3JaTh MoluHble BB, He
CKJTOHHbIE K coneodpa30BaHHIO ¢ BbIACIEHHEM CaMOJIETOHUPYIOLMX Be-
LIECTB B OTJIHYKUE OT MUKPHUHOBOI KHCIIOTHI.

Haubonee nepcnekTHBHBIM MPOAYKTOM B 3TOM PAy 0OKaszajcd mMe-
TRanukpar. Ilo cpaBHeHUIO ¢ MUKPUHOBOH KUCIIOTOM OH MeHee dyBcT-
~puTeneH K yfaapy. CkopocTh ero metoHauuu pasHa 7,5 xm/c. Tlo chne
B3pblBA METWINUKPAT NpeBocXoAuT TpoTHil. OH Ge3onaceH B XpaHeHHH

11 He 00pa3yeT ¢ MeTaslIaMH B3pbIBOONACHBIX COJIEH.
v'2,4,6-TpUHUTPOAHHU30A (METHANHKPAT) - OECUBETIBIE WTH OIEIHO-KENTHIC
MHOCOrpaHible MAACTUHKM M3 sranona: d = 1,408;
t,, 08,4°C; pacTBopuM B 2(pUpPE M ITAHOIE; HE PACTBO- OCH;
puM B Bozie. [TonyqaoT INTPOBAHUEM IUIIMTPOANN30:4, O;N NO,
KOTOpbIit 06pa3zyercs npu o6padoTke 2,3-anUTpOXNOp-
6eu3ona MeTaHonoM B LIenouHol cpeae. Momnoe BB.
Yrorpe6asercs B KauecTe hununmupyiomero BB, a NO,
TAKKE 118 U3rOTOBICHUA GPU3AHTIIBIX 3aPA10B.

IInkpaMBAHOBaA KHCJIOTA MMONaja B CMHCOK rposHeix BB Gnaroaa-
pa Twopneny. Ona Obina ciyuaiino nosyueHa Bénepom (1828) meiicteu-
€M SKEeNe3HOro Kyrnopoca Ha NMUKPUHORYIO KHUCROTY B APHUCYTCTBHU M3-
ObITKa W3BecTH. bepiienuyc Aake NpeasoXun Jjia HeE 3aMblcioBaToe
Ha3BaHHE «reMaTHH a30THOH KHcnoTe». Xupap paspadortan (1853) cno-
cof e cHHTE3a BOCCTAHOBJIEHHEM MHKPUHOBOH KHMCIOTbI CEPOBOIOPO-

JIOM B aMMHAU4HON cpee.
v ukpamuuoBaa Kuciora (4,6-auunrtpo-2-amunodenon) — npc.ACTaBmeT
€000t KpaCHO-KOPHYHEBBIE MHOIOTPAIHHKM U3 XJIO0PO- OH
dopma ¢ t,, 169°C (145°C), t,,, 205°C. Ilaoxo pacTBo-
puma B Bone (0,14%): pacrBopuma B cipTte, Ocizode, H,
YKCYCHOH kuciaore u Xxjaopodopare. [lpn narpeBanun u
MEXAHWUECKOM BO3IEHCTBMM B3pbiBacTca. B mpoMbiui-
JIGHHOCTH T10JTy 4akoT BOCCTAHOB!ICHHEM MTHKPHHOBOI KH- NO,
CAOTHI TUIPOCYABYUION HATPHSA, C NOCIIEAY IOUIHM PATIOKEHHEM TTUKpaMUHara
asoTuol kucioTod. lpumensercs B cuntese azakpacurenci. O6nazaet mout-
HbIM OpH3aHTHLIM jtelicTBUeM. OrpaHHHEniio UCHOIb3YETCH A% IPOH3BOACTBA
BB. .

v 2,4-Tunutpo-6-6yrundenon (DNBP) -- xéntniii kpu- OH
CTAlMMuECKUH TOPOLLIOK, HE PACTBOPHMBIA B BOAC, pac- b . o
TBOPHMBII B OOBIMHBIN OPraHUUECKUX PAcCTBOPUTEIAN. 9
Tlpumeusncs anepukanuamy Bo BheTuase B KayecTBe
repbuignaa  oxuraoulero Jaedcreus. BipeiBaerca ot
Kanclong-1eToHaTopa.

NO,

NO,
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H3 6 usoMepHbIX He3aMelIEHHbBIX AHHHTPO(EHO0/I0B NIPaKTHHECKOe
ripyMeHeHHe B MPOM3BOJICTBE B3PbIBUATBIX BELIECTB HALIEN TOJLKO HaM-
Oonee goctynHblit 2,4-punurpodenon. CamocTosTeNbHO OH HE  HC-
MoOJb3yeTCs BBUAY HEBBLICOKMX AETOHALMOHHBIX XapakTepucTHK. OaHaKo
3TOT FfIpOAYKT BXOOMT B COCTaB HexoTopslx Ooesbix BB: «DD60/40»
(cocT. 328), «MDPC» (coct. 329), nHK nprMeHeHHs KOTOPbIX NpHLLIENCS
el€ Ha NepBY0 MUPOBYIO BOIHY.

v 2,4-punurpodenon (DNP), EThiC KPUCTAMLILE KOTOPOrO TUIABATCS NPH
114-115°C. TpoaykT maoxo pactBopserca B Boae (0,56%), xopouio B ciup-
Te, aileTone, dupe. Oci3zone 1 ratoreHoBoopoiax. Bipuisaeres or nedict-
BHS CTOHATOPA M TIPH PE3KOM HAIPEBAHUH. B3pbIBHBIC XapaKTePUCTHKH T10-
cpeacTBenble. Ero cepelpsanas ¥ CBMHLOBAS COjib ACTOHUPYIOT OT Y.J1apa.
I"ep6uLnT CKUTAIOICTO ACHCTBUS.

v Octatbiibie He3aMeUEHHbIC AMHHTPOGMRHOTLI ~ WENThIC KPUCTALIMecKie
BELHECTRA, PACTROPHABIC B dTaHo e, 3hupe, Niopodiopyie u GeH30eL TPy IHO
pactBopuMsbie B Bole; d = 1,672-1,702; t,,, 2 3~-munurpodenona 144°C, 2,5-
annurpoderona 108°C, 2,6-amuntpodenona 63°C u 3,5-aunmtpodenoia
134°C. JleToHupy10T OT KalcCiols U pe3roro harpeBaHus. CamMoCTOSTE b0 B
kayecTse BB tie npumensiorcs.

CrnocoOHOCTLIO AeTOHUPOBaTh TaKKe 001aat0T HEKOTOpble MOHO-
HUTPONpOU3BOAHbIe eHona. X MOXHO B30pBATH C NOMOULLID CHIALHO-
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ro A€roHartopa ujih pe3Koro HarpesaHud, 04HAKO 6pM3aHTHOC neicraue

TAKHX BEUIECTB OCTABJIACT XKEJIATh JIYHLUECTO.
v 2,6-Auxnop-4-HUTpoheHon ~ KENTHC MIACTUHKK K3

stanona; d = 1,822; t,,,, 125°C; npu pe3kom HarpeBanuu OH
MM ACHCTBUM KAncioJis BIPLIBACTCA; pacTBOPUM B Ta- Cl !
Hone, 3pupe, Xaopodopme 1 Gen3oie; ue PacTBOPUM B

BOJE. B3pbiBHbiC XAPaKTEPUCTHKM HOCPEICTBEIHbIC.

BOCHHOro ¥ NPOMBILLICHHOrO IPUMEHCHHS HE HAXOAWT. NO,

B3phiBUaThle CBOWMCTBA HUTPOMPOM3BOAHBIX Kpe3oda Majlo OTjidya-
IOTCA OT COOTBETCTBYIOWMX (eHoNIToB U nukpaTos. HaubGonee rpo3Hblii
U3 HUX KPe3HJIMT HEMIoX0 3apekoMeHaoBal cedOs elié B MepByrO MUPO-
BYIO BOiHY. OH BXOAMT B COCTAB HEKOTOPLIX BB BOeHHOTrO HazHaUYeHHS:
MTTC (coct. 333), MDPC (coct. 329) u kpe3uaut Ne2 (cocT. 332).

BbICOKYIO YYyBCTBUTENILHOCThL 3TOr0 BelllecTBA K YAapy yaaloch
3HAYUTENILHO YMEHBIUINThL, NMepeBofs ero B aMMHAYHYIO COJib. ITOT
B3PLIBUATLIH MPOAYKT MOA HA3BAHMEM «IKPA3HA» BrepBble MPUMEHUIIA
Agctpo-Benrpusa. Cuna B3pbiBa 3TOr0 BeniecTsa Aa)ke NPeBOCXOAUT AH-

HamMuT Nel.
v'2,4,6-TpuanTpo-u-Kpe3on (Kpe3uaMuT, KpelHaart) - OH
NpEICTABAACT COOOR KEIThic HIOMBYATHIC KPUCTALIL, () N /L _NO,

u 3¢mpe. PactBopumocts B Boae 0,22% npu kosmuar- CH,4
HOU Tentneparype. JIeTonupyeT npu y.1ape. NO, -
v Kpe3unar amMouusi (3Kpa3na) npeiactaBaser coboit -
amMMHUa4Hyo co1b 2,4,6-Tpunmtpo-y-kpesona. On Go- ONH,
nee Oesomaced B odpawchun. Ero cunres asanornien o 0,
nonyueHuio nukparoB. Harponw) ¥ wamkm © yrum Be-
WECTBOM, MPUIOTOBICHHbIE CHIBHBIM MPECCOBAHNEM, CH;
HE JCTOHMPYIOT OT yJAapa W Jaxe pyokeHnol nymm, a NO,

B3PBHIBAIOTCA TOIBKO OT KANCIOiS-1eTOHATOPA.
v'4,6-Auanrpo-o-kpezon (DNC, DNOC, DOK, 2-

OH
MeTHA-4,6-aunuTpodenon) - KENTuIH Kpuctasinde- HaC o
CKHI NPOAYKT; ty, 83°C: npakTudecku He pacTBopuM B 3 2
soae (0,03%). pacTBopuM B aueToHe, criupre, 3gupe.

Jeronnpyet ot kancioids. CanoCToATeIbHOTO HPUME-
siennst B kauccrBe BB ue waxoawr. [lpumensncs Bo
BoernaMe B KauecTBe (pHTOAA.

3pecTHBI B3pbIBYaThIE HUTPONPOMU3BOJHBIE HAa OCHOBe MoJiHdeHo-
JioB. I'Monyuatorcs oBM aHAIOMMYHO NHKPHHOBOM KHCIOTE U HE YCTYNAIOT
eii no aevicTeuto. HekoTophkle cOJM 3THX BENIECTB OYEHb YYBCTBHUTEJIbHbI
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K MEXaHMYECKOMY BO3JeHCTBHUIO M OTHOCSTCS K KaTeropud WHHLMWM-
pytouux BB.

Haubonee BaXHbIM B 3TOM psfy ABAsSETCS 3HAMEHHTbIH Temepec —
CBHHIOBASA COIb CTHPHHHOBON KHC/IOTBIL

I'naBHbIf KOMNOHEHT A% CHHTe3a TeHepeca — pe3opuUH. DToT

JIByXarOMHbIH (eHos IMPoKo npuMeHseTcs B MeauuuHe. Ero cynbdu-
PYIOT, HUTPYIOT M HePEBOAAT CHayana B HATPHEBYIO COMb CTHHHUHOBOM
KHUCIOTbI, @ 3aTEM B CBHHLOBYIO.
K 10 o xouyenmpupogannoil cepHotl KUCA0mul npu nepemeuiu-
sanuy Opobro npuceinaiom 1 2 pesopyuna, nocmeneino nOOHU-
zasg memnepamypy 0o 70-80°C. Peaxyuounyio ataccy 0ogooam
00 2OMO2EHHO20 COCINOAHUA U GLLOEPICUBAIOM NPT MEMNepanty-
pe 80°C ¢ meuenue yaca. Honyuennvlit pacmeop cyivdopesop-
yuna oxaaxcoaiom oo ~40°C.

K ménnoany pacmeopy cyieghopesopyuna Mmedaenno npuxa-
noigaiom 2 an 80% azomuoit kucromel max, ynmobvt mesnepa-
mypa caecu ne npegotwaia 50°C. Jaom guidepacky 10 atunym
npu noatewiusanu U npukanvigaiom ewé 2 ua 80% aszomnon
rucaomu max, umoebiut MCMNCPpAMYPa PEGRKYUHCHICH MACTyl HG-
xodunace g npedeiax 60-70°C. B smort pexcune guldeparciigaiont
pacmgop oxoao yaca. IIpoucxodum ewidesenue Hcéamuvlx Kpit-
cmannog 2,4,0-TPHHUTPOPE3IOPUHHA, KOMOPLIE GCHYYUBHIOM
pearyuonnyio cpedy. Maccy oxaaxicoaiom 0o KOMHAMHON MeAnepamypel
U BbLIUBAIONT DEAKYUOHHYIO CMECb 8 XOA0OHYIO 800y (1:3). Buinusuue
KpUCIATbl OM@PUILRIPOGLIBAIOM 1 NPOMBIEAIONT GOV,

Ionyuennviir mpunumpopesopyun 3aaueaiom 50 an zopsueit 6odul u
muyameabHo nepemewaion. B obpazosasuyiocs cycnen3uio eausaom
pacmeop burapGonama Hampus, 6 maxoMm Koiuyecmee, umobul nocie
Pacmeopetita 0caora YCmano8UIACh  CAABO WeAOUHAs Pearyus cpedsl.
Bo usbexcanue o0bpasoganus ¢ nocaedyiouieli cmaduu OCHOGHBIX COACHL
noaydenHblll pacmeop CTHQHATA HATPHUS HOOKUCAAION HECKOALRUMU
KAnALMU YKCYCHOU KUCTOMbL.

- 10-15% pacmeop numpama ceunya NPUIUGAIOM NPU NOMEULUGAHUU

K pacmeopy cmugrama Hampus, nacpemomy oo 70-75°C. Io-

cAe OCMBlBAHUA CMECH GLINAGULULL HCETMBLIL 0CAJOK TEeHepeca
OMPuUILMPOBLIBAIONM, NPOMBIBUIONT OO U CYULANI,

> @0
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YyTb He 3a0bul. MMeliTe B BUAy, 4TO B CyXOM BMIC 9TO BELUECTBO
JIErKO DMEKTPH3YETCs, a HYBCTBHTE/ILHOCTL €ro TaKoBa, YTO TeHEpec 3a-
MPOCTO ASTOHUPYET Ja)ke OT MCKOPKHM CTaTHYeCKOro 3feKTpuuecTsal
TloaroMy B €ro mpoH3BOACTBE Ha MocieHel cTaiuy MPUMEHAIOT TONbLKO
TOKOMPOBOASAULYIO Mocyay (Halie MeTalIMYecKylo), 3azemnaroT obopy-
JIOBAHUE H JaXKe MepcoHan.

v'2,4,6-TpuHurpope3opurH (cTHPHUHOBAA KUCA0TA) — OH
KCITHIE TEKCATOHAMBHBIE NpHM3MbL M3 auetona; d = (N NO,
1,829; t,, 178-180°C (184°C); TpyaAHO PaCTBOPHM B BO- -
ae (0,6%) u >dupe; pacTBOpuM B ITaHonre. Xopouo OH
pactBopuM 8 auetone. Jleronupyer npu yaape. [lo je- NO,

TOHAUMOHHBIM XaPaKTePUCTHKAM NPEBOCXOANT NHKPH-
110BY10 Kuca0Ty. OBpasyeT oucHb YyBCTBUTE/IbIbie B3PBIBOOHACHBIE COMYU C
TAKEBIMUY METALTAMU,
v CrudHar cBunua (tevepec, THPC, 2,4,6-rpuHuTpOpe30pUMHAT CBHHUA) —
30JI0TUCTO-/KEATHIC UAX KPACHBIC KPUCTANIbLI, TEMHEIO-
e ua coancqiom cgere. d = 3,8 (3,09); 1,c,240-  O,N NO, Pb
250°C. He pacrropuyt B Boze (0,09%™) u OpraHMYecKux
pactBopureasx. PacTBopHaM B KOHUEHTPHPOBAHHOM
pacTBope auerara ammonus. He rurpockonnuen. He NO,
1 PEArdpyeT ¢ METALIAMH, XUMUUecky veroiiuur. Pazna- B
FAaCTCst MO NEHCTBUENE CBETA M MUHEpablbIX kuciaoT. Beiue 100°C tepser
KPUCTANAU3ALNOHHYIO BOAY Oe3 pasiaoxenus. Mimumuupyowee BB.

CtudHat cBMHLA MOYTH B /1Ba pa3a MeHee BOCIPHHMYMB K yaapy,
YyeM aHaIOTMUYHBLIN a3uj, XoTa OH Gofiee 4yBCTBUTEJNIEH K nyuy orHa. [lo
YyBCTBUTENLHOCTH K TPEHHUIO OH 3aHUMaeT fIPOMEXKYTOUYHOE MMONOKEHUE
MEeX/ly a3MI0M CBMHLA W rpeMyuei PTYTbIO.

CropocTb ero aetoHaumMu 5,2 kM/c, a 6puzantHocTs — 30 r apobné-
HOTO MMecKa Mpu CTaHJAPTHBIX YCAOBUAX B3pblBa. B maliom konuuectse
6e3 060noukM cTUdHAT CBHHUA AaKe MOXKHO nogxkeub. OH OueHb 3Hep-
TMYHO CrOPAET CO CKOpocThio 25-30 cM/c, ofHaKO W3roTaBaMBaTh U3 He-
ro 6UKGOpAOB LUHYP MOKA HUKTO HE PeLUUICcs.

Ctuduar cBuMHUaA nMpuMeHseTcs B kauyectBe nepeHyHoro BB ans
Kancrofei-qeToHaTOpOB M Kafictoneld BocnnameHutenei. OH Mcnonb3y-
eTC KaK B YHMCTOM BH/E (Hanmpumep, Afsl CHapsKeHHs MUPONaTPOHOB
HEKOTOPBIX THITOB MW BMECTO rpeMyuelf PTYTH), Tak M B CMeCH C asu-
JOM cBHHUA (cocT. 797, Tabn. 40) ans yaydllieHUs ero BOCIUIAMEHUTE b~
HBIX KauyecTBR.
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v 2,4-IUHHTPOPE3OPUHH - KENTHIE JUCTOOOPA3NbIE KPUCTAMIILL L, 147-148°C;
XOpOUIO PacTBOPUM B 3TAHOAC, ‘a(lmpc. ropsdenm X:iopodopme:

TpyaHo pactsopuM & Boge (0,63%" 1 2,029%%). Ilpu aeiicreuy OH

HNO; (1asme pa3basnennoif) npespamactcs B cTHHUHIIOBYIO KH- NO,

crory. Bipeisaercs npu yaape u peskosM HarpeBanuu. OOpasyer

B3IPLIBOOHACIYIO CBUHLIOBY10 cO:1b. Mcnoam3yercs B upoW3BoICT - Yo OH
1 p)

Be OpusanTublX BetnecTB. Muuumupyromee BB s kancoaeii-
NETOHATOPOB U KAaNCIoNEH-BoCM.1aMenuTeIeH. .

v 4,6-IuMHTPOPE30OPUMH — CBETIO-KCTILIE KPUCTAILILL, t,, 213,7°C: d = [,78.
Ipaktitccky ue pacrsopmua B Boe (0,008% 1 0,1%), nerko pacrsopsercs
B 00JIbIIMHCTBE OOBIYHBIX OPIaliMYECKHN pacTBopuTencit. OH
Jlerouupyer or yaapa, npy ObICTPOM 1ArPEBAMUN HA OT- O.N
KPLITOM BO3AYXE BOCIUIAMEHSECTCS (HAlIC CO B3PLIBOM). 2
Obpazyer JACrKO ACTOHUPVIOIIYIO 1PH  MCXAHHHCCKOM OH
BO3eHCTBIM CBUHIOBYIO cob. [Tomyyaior B Buxe conyr- NoO,
CTBYIOILETO HPOIYKTA NPK cHiTe3e 2.4-1UHKTPOR30MEDaA. -

Kak nepsuunioc BB npuMeHsiOT CBUHILOBYIO COJlh €3 paseciinst H30MepoB.
v Tpunutpodaoporaouny nojyvacrcs JAeHCTBHMEM uurpylomefi cMmecd Ha

TpéxaroMiibiii peron ¢ropormormu (1,3.5-rprorcuden- OH
301). llpeacrasaser coboit KEATHIC KPHCTANALI, B3pbI- O-N NO,
Batomuecst npu Temueparype 158°C. Ofpazyer ocobo- - -
B3PLIBYATBIC COIIM ¢ THKENBIMU META 1AM, Orpanigeno OH
NPUMENSIETCS B KAYecTBC HHKUuupytoniero BB. NO,

Onucadubie HUTpodeHONL! AatoT GHONeTOBOE OKpalUMBaHHE ¢ CO-
| NAMH XKese3a, MPoSBATIOT KUCIbIE CBOHCTBA, 06pa3yloT B3PLIBOOMACHbIE
CONMM C KOHTAKTUPYIOILUMMH MeTaljaMmu fpyd XpaHeHHH, 0CODEHHO MpH
MOBbILLIEHHON BMaXKHOCTH.

H, uro ocobeHuo BaxHO, 3TH BB 00nagaior npoTMBOMUKPOOHLIM,
APOTHBOrpHOKOBLIM, a TaKkKe AyOsuUM AeficTBHEM, NOITOMY B MOJEBbIX
YCAOBUAX MX MOXKHO MCO/b30BaTh AN 0OpaOOTKY MeNKHX CCajuH U
ne3uH(pekuun o0ysu. Tlpu oTpaBAeHUM 3TUMH BELECTBAMM MOJE3HO
yrnoTpebsisTh MOOKO.

6.2. COMHUMEALHAA PenymaAUUs

@ Jsi ero penyTtauuu Obu1o Obi nyulle, ecnu Obl ero He Uzodbpenu. Ho
BCE MPOM30LIIO € TOYHOCTLIO Ao HaobopoT. B 1863 r. U. Bunso-
paHAT fepsbiM fonyuun 2,4,6-TpHHUTPOTOaYOA. be3 comMHeHMs, ero
TeXHUUYECKOE HA3BAHWE «TPOTHJI» CTal0 CHMBOIOM M IKBHBAJICHTOM
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B3pblBUYATHIX BeulecTs. Bece 6 ero n3omMepos okazanuch BbICOKOOpH3aHT-

HbIMH COCAMHECHUAMMH.

v 2,4,6-TpuHuTpoToayoa (Tpotua, toa, Toaua, THT, TpUHHT, HHTpOTO.),
TAK Ha3bIBACMBIN «0» WAK «CUMMETPUYHBIMY H30Mep, NpeiIcTaBuseT codoit
pOMOUYECKUEe 13 ITAHOJIA WM MOHOK/IUHHBIE KPUCTAIIBI; H ,
ton 80,8°C; tyoens 240°C; d = 1,663; npakTuyecku He pac- 3
Teopry B Bofe (0,02%'° u 0,15%!%); pacrropum B ITa- O:N NO,
noite (1,99%* u 18,6%"™), >dupe (3,33%"), auerore u
ocuzone. MowmtHoe BB, xunsunyeckun croiikoe u desonac- o,
noe 8 obpatieHnn. B3pbiBaeTes OT ne10HaTOpA. -

v [IprcyTeTByioitMe B TEXHHYECKON TPOTHIE MUHOPUBIE H30MEPbI NpencTas-
ASOT coGoi:

v'2,3,4-Tpunutporoayon (B-u3onep) - TPUKAHHHbIE KPUCTAMALI U3 ITAHOAR
WM 1PU3MbE U3 aueToHa; ty, 112°C; tyyens 300°C;

v'2,4,5-TpUHITPOTOIYOA (y-H30Mep) — XKENTHIE pOMOUYECKUE MIACTHUKN U3
AUETOHA; ty, 104°C; tyoen, 290°C.

v 06a n3omepa UMEIOT OTHOCUTEbIIYIO MIOTHOCTL 1,620, He pacTBOpUMbI B
BOJE, TPYAHO PAcTBOPUAbI B ITAN0;1e, XOPOLUIO PACTBOPUMBI B 3upe U no
B3PLIBHBIA [TAPAMETPAM M0 OTJIMHAIOTCS OT 2,4,6-TPHHHTPOTOY0.1a.

v OcranabHeie 3 H30Mepa TPHHATPOTOIYOAA, HECMOTPS HA BRICOKHE AETOHA-
HUOUIILIC KAYeCTBA, B MPOM3BOACTBe BB He npUMeHsIOTCs B CBS3H C UX TPY-
JTOGMEKMM CHHTE30M M BbLICACHHEM.

Tporun BbI-
IMyCKaeTeas B KpH-
CTainMnyeckoM, ye-
wyH4atoMm HW rpa-
HYJAUpPOBaHHOM BH-
ne. B ceo€ Bpems 8
.3dBHMCHMOCTH OT CTEC-
MEHU YUCTOTHI Ero
pasinuain rno cop-
“Ttam: «D» (t, >
80,6°C) ana ycu-
JeHHBLIX Kafictoneii-
aetoHatopoB, «O»
(tn >79°C) ansa 3a-
JUBKH CHapsa108,
«Myn  (t., >78°C)
[Uist FOPHbIX padoT.

Jns monyueHns
TPOTHJIA nmoHago-
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OUTCS TOMYON, KOHUEHTPUPOBAHHAS CEpPHAsA U a30THas KUCOTA.

K 84 e ronyenmpuposaniioir ceprott kucromel (d = 1,84) npu-
basasiom 26 2 konyeHmpupoganitol azomuoi kuciomoi(d >1,5).
3amenr 10 2 npueomogienHon Humpyioweil cMecu ox.1axcoam
90 0°C u dpobHo npuausaiom x 10 2 ox.aaxcdéninozo moayoaa (0-
5°C) na aedsamnon bane. Hepes 5 munym obpaszosasutuiics pac-
meop npu nepesewuganuu nacpesaom 0o 50°C, dobuarsiom
ewyé 50 2 numpyrowett cmecu u dogodsim mexsnepamypy do 55°C.
Yepes 15 suiym xuciomitelit pacmeop ¢ GutQeTugue e Heéamo-
KOPUUHEBOL MACISIHUCITION JHCUGKOCINBIO NOMeYaiom 1a 1e0siyio
banno u oxaaxcoaiom do 45°C, npu smon MacisHucmolil Npo-
Oykm (MOHOHHTPOTOAYOJI) ONYCRACMCA 1A OHO KOADbL.

Kucaomuveiit pacmgop caugaionm, k MacasHucmoMy ocmamey npuit-
saiom ewé 50 & ocmaswenca numpyviowenr cyiecu. Tennepamypy noouu-
Ataiom 0o 83°C u guidepacusarom 30 yunym. Pacmeop oxaadxcoarwm 60
60°C u swidepiycusaiom ewé noavaca. Kucaomy causuiom, ocmagisns
MEMHYIO MACAAHUCTTYIO PParyuio AHHATPOTONYO0IA ¢ NPUMECHIO MpPo-
miia.

Ocmopoxco npurugaiom 30 2 KOHYCHIMPUPOBGAHIION CEPHON KU-
caomer. Mednenno vacpesaiom ymaccy 0o S0°C. Buocam i7 2 konyen-
mpuposannoil asomruoit u 13 & ceproit vuciomer (ayuute oaeya). Ilogwi-
wepom  mexnepamypy 0o 104°C u ewideporcugarom ¢ meuenite 3-x ua-
cog. 3amexm meatnepaniypy cmecu chuudicaom 0o 100°C u swrdepocusaron
ewgé 30 munym. Macio omdenstiont ont KucAomel U mMyameIbHo npovl- -
saiom, nepeaeuiugas @ Kunsyell gode, Oxiaxcoenue codepircuMoco Ko-
vt npu pabomaiowell Mewarke, a marxyce dobagienue Xon00HON 6o0bL,
cnocobemsyem Gopanipoganiio rpanyJ1 TPOTHIA.

H3-3a npuriecell, 6 0CHOBHOM GCUNMEHIPUYHBLY TIPUHUINPOINOIVO.108
(B- u y-), mexnepamypa naagienus MmexHuYecko20 Mmpomuia CHUNCACINCA
0o 75-77°C. Kpose moeo, npunecti 00pasyion ¢ OCHOBHBIAL 8EUeCMBOM
HUSKONIABKUE (IGIMERTNUYECKUe) CAleCt — MAK HA3bI8aesoe «MpPOnL10-
80€ MACAOY.

UncTeiil TPOTHIA B (JUIMYECKOM H XUMHHUECKOM [JlaHE OYEeHb CTOH-
Ko€ BelecTBo, Oe3onacHoe B obpalleHuH. B apucytersun wenoueii on
OKpallllBaeTCs B KpacHbIl LiBeT, a fIPH HarpeBaHUH ¢ HUMH NOJBepraer-
cs rnyOOKO# AecTpYKUUH ¢ BbijIENeHHeM aMMHUaKa.

BB O
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Ero conu co wenouamu (TpoTHAaThI) 001a8aI0T BHICOKOH MeXaHH-
4eCKO#H HyBCTBHUTELHOCTbIO,

Octopoxkno! [1pu anurenbHOM BO3AEHCTBUH COTHEYHOrO CBETA
TPOTHJ1 TEMHEET H CTAHOBUTCA Oonee BOCMPHUMUMBBLIM K yJa-
py. Takoff mpoayKT okpalluBaer BoAY B KpaCHblii LBeT. 3aTo B
Boze Oe3 yulepba KauecTBy OH XpaHWTCH aecatku ner. OOpas-
Lbl, MpoJIeXKaBLUKE B BOJAE ¢ MepBoil MUPOBOH BOHHLI, He H3Me-
HUIN B3pbiBYATbIX CBONCTB.

I'paBriMeTpHueckas
- MJIOTHOCTb  TPOTHAA
0,5-0,85, nepernas-
JIEHHOTO MPoAYKTa —
1,55, MOHOKpUC-
tanna — 1,66. Ero
CMrPOCKOMUYHOCTD
menee 0,05%. Tpo-
TUA  ManouyBCTBU-
TefleH K TPEeHUI0 H
MeXaHHYeCKUM yaa-
paM, B TOM uucne
npocrpeny  nynei.
Jna ero noapsiBa
npejenbHbii  UHU-
HHHPYIOLNI 3apan
rpemyuei pPTYTH
cocraBnger  0,26-
0,38 r, a asuga csuHua — 0,1 r. BocnpuuMM4KBOCTb NiaBieHOro M 4Ye-
LWyHYaToro TPOTHIA HMXKE, HeM Y MOPOLUKOOOPa3HbiX NPecCoBaHHbIX
odpasuos. Kpituyeckuii anaMeTp rpaHysnupoBaHHoro tpotiia 8-10 mm.
C noBbILIEHHEM TJOTHOCTH €ro AeTOHALMOHHAsE 4yBCTBHTEILHOCTD

CHHIKAeTCH, a B3PbIBHbIE XapaKTEPHCTHKH YJIyUllatoTCA.

[pu oTHocHTenbHOH MAOTHOCTH TpoThaa 1,55 (nnaBnewwit npo-
IYKT) CKOPOCTh AeTOHauMH jgoctraeT no 6,7 km/c, a apu 1,663 (Mo-
HokpucTan) — 10 7,0 km/c. Y yellyifuaThiX U rpaHyIMPOBAHHbIX COPTOB
3TOT noka3artens Hxe (4,0-6,0 km/c). DHeprud B3pbiBa TPUHUTPOTONYO-
Ja 4220 kJ/kr BnofiHe COOTBETCTBYeT amMmMoHHTam (Hanpumep, 6)KB).
JlaBneHue ero AeTOHAUMMH NpPOSBASETCS Ha YPOBHE HHTPOriuuepHHa
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20,5-21,0 I'Ma. HecmoTpst Ha BbiCOKMe OpHM3aHTHbIE XapaKTePUCTHKH
(19 MM B Tecte obxkatus) gyracHoe AeiicTeue TpoTHna (paborocnocod-
HOCTb) B LENIOM OCTaBJIfeT XKesiaTh ayuuiero (285 mia B cBUHLOBOMH 6oM-
6e). BaphiBHOoE paznokeHHe TPOTHIIA NPOTEKAET f10 yPABHEHUIO:
2CH3C(,H2(N02)3 — 12CO +2C + 5H,+ 3N,
Vo= 750 /kr, t = 3100°C, Q = 4330 xJIx/kr npu d = 1,6,
Q=3570 kIxx/kr npu d = 1,0

Temneparypa BCAbILLKK TpoTwna fpu ObicTtpom Harpese 290-310°C.
Temnepatypy 215°C oH BbiAepKUBaeT OKoJo 5 uacoB, a 225°C — 2,5 ua-
ca, fpH 3TOM rOPUT XKENTHIM KOMATALIMM fJIAMEHEM HE B3PbIBaACh.

TpoTun HaxoauT fipUMEeHEHHE U1 M3MOTOBIAGHMS ACTOHMPYHOLIHX
LIHYPOB, CHapsKeHUsT CHAPAAOB, MPOMEXKYTOUHBIX AETOHATOPOB U Kari-
ctoneif. Mcnonm3yloT ero Kak camoCTOSTeNIbHO B BUAE MPeCCOBAHHBIX
WM NIUTHIX LUALLEK, TaK U B cMecH ¢ apyrumu BB. OteuecTsennas Oypo-
Basi TPOTHIIOBAs LHALLKa AJIMHON 7 cM M maccoit 75 r umeeT auametp 3 oM,
4YTO COOTBETCTRBYET pa3Mepy CTaHAapTHOro Oypa AJis FOpPHbLIX MOPOL.

[1lupoko npuMmeHsieTcs TPOTHA B FPaHYNIMpPOBAaHHOM BHAE: I'paHM-
TO, TPARYJIOTO], TPAHATO, NETeTOoJ, HUTporea. B Tom uMcne B cme-
CU ¢ alloMMHHeBoO# nyapoil (rpaHaToa A, ajdlOMoOTOJa M Ap.), KoTopas
AOBBILIACT JHTANLMWIO UX B3pbiBa Ha 20-30% (a0 ~5300 k x/kr). Dtn
BogoycToiluMBbie BB, Kak 1 cycnieH3MOHHO-cMeceBbie TMAA «slurry» u
AKBATOJOB UCNOMbL3YIOTCA IS TOABOAHBIX B3PbiBOB.

Huzkas Temneparypa nnaBneHust TPOTHIA NO3BOJISET UCAONb30BATh
Ero J1% U3rOTOBJISHHS MHOTOUYHCIGHHBIX OPU3aHTHBIX KOMITO3ZHLMA.

Jns cHapsbkenust Topnen M Kafcronef-geToHaTopoB B cBoE Bpems
aKTHBHO npuMeHsics Jerkonnaskuil (65°C) cnnas TpoTHAA C TETPHIIOM
(1:1, coct. 341).

Euié Bo Bpemst neproil MUpoBOil BoitHbI HemelkHe aBMaboMObl Ha-
YUHSIUCH fIMIABICHOW CMecblo TPOTHAA C reKcaHUTPoJHeHHUIaMHHOM
nnbo ero ammonuiiHoi conblo — aypannueii (65:35, coct. 342).

M3BecTHbL MHOrO4HCEHHbIE B3pbiBUaThie CIUIaBbt TPOTUIIA C TMUK-
pHHOBOH KucnoTol, kpesunutom W kcunvaom (MTTC, MTX u np.,
cocr. 333, 338).

CocraBbt ¢ TOHoM (menTonuT) 1 rekcoreHoM («coctaB By, «cmecH
TI'», aiiparen) HaxoasT NpUMEHEeHHe B KadyecTBe MPOMbILITEHHbIX BB
st qpobnenust HerabapuTHBIX KYCKOB MOPO/ibt, celicMHueckoll pa3sen-
KW U CHapsKeHWst KYMYJISTUBHBIX 3apsA0B.
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B coBpeMeHHOM HCMOAHEHUM alipHres MpeAcCTaBAseT rpaHyHpo-
BanHoe BB, coaepkaulee TpoTun, rekcoreH M amomuHuil (3:1:1, cocr.
340).

KpynHorpanynuposaHHbie TpOTHAOBLIE BB rpaHy/1oTon u aaomo-
TOJ MIPUMEHSIOTCS AN OOBOAHEHHBIX CKBA’KWH, rAe MOIYT HEOrpaHH-
YEHHO A0ro XpaHuTbes Oe3 noTepM B3pbiBUATHIX cBOHCTB. [lepen «kyc-
KOBLIM» M 4ellyfi4aTbiM TPOTHIOM OHH HMEIOT MHOXECTBO fIPEMMY-
LECTB: ChIMY4YH B CYXOM H CMOYEHHOM COCTOSHHH, HE CIEXKMBAIOTCA,
XOpOLUO XPaHATCS W, IflaBHOe, yN00HbI 118 MeXaHH3MPOBaHHOMH 3aknaj-

KH.

v' I'panynoron - BB cserno-xéntoro upera; naorHocrs rpadyn 1,48-1,54;
auaMeTp chepHUeCKUX rpanyi 2-4 MM; TUIOTHOCT 3akAaAKH okono 1,0; Tem-
neparypa naaraeuns 76-78°C; remneparypa scnwuukd 310°C; rennora
B3pbiBa 3650 kJLk/kr. MomHoe SpusanrHoe BB nnst oTkpbiThix pador.

Jlns ero NpuroToBNEHHS ApeABapUTENbHO pacrnaBieHHbIH Yeunyii-
YaThtil TPOTHUN BBLUIMBAIOT B rOpAYYK) BOAY M MyTEM MepeMeilMBaHHs
pa3buBaloT Ha Kafau. 3aTeM fepefMBatoT rpybylo CyCrieH3UI0 B XOMN0ji-
Hyto Boay. [IpoayKT GbICTpO KpHCTANM3yeTCs, NpeBpanascsh B rpaHy-
bl

YcTaHoBNEHO, 4TO OpM3aHTHOE M ocoOeHHo ¢yracHoe peficTBue
3HAYMTENbHO MOBLILACTCS Yy BOAOCORep:Kallero rpanyiaorosa. Tak,
06BEM B3pLIBHBIX ra3os ysehauuusaercs ¢ 750 n/kr po 1045 n/kr (1), pa-
fota B3pbisa ¢ 3000 kJbx/kr no 3600 k/x/kr, OpH3aHTHOCTHL B CTAJILHOM
Koabue ¢ 24-26 MM 1o 32-34 mM, KpuTuueckuif auaMeTp B CTalbHOMR
obonouke ymenbluaetres ¢ 10-15mm 1o 5-10 MM,

AJIIOMOTO/1 W3rOTOBJAIOT, n00aBiss B pacrijaBieHHbIl TPOTUI
amomuuuesyo nyapy. OH Beiflyckaercs B BUAe cepUYECKUX TpaHy
ceporo usera auameTpom 2-4 MM U anotHocThio 1,52-1,68. Temnepaty-
pa ero Benntluku cocrasnser 310-320°C. BeeneHue B COCTaB aTlOMUHUS
noBhiUAET TeroTy B3psiBa a0 4740 kJHx/kr (ocobGeHHo g Bogocoaep-
x)atero antomotona 4930 kJbk/kr) u ero «pabotocnocobHoCcTL) (4270-
5080 xJIx/kr). [1pu 3ToM 0GBEM BHIAGNAIOLIMXCS [a30B JaKe HeCKONbKO
ymeHblaercs (675-815 a/kr). CKopocTh JeTOHAUMHU CYXOro anoMoTofa
HUKe, 4eM Y FpaHyioTosla U 3aBUCUT OT COACPIKAHUS aIFOMHHMA.

[pu naoTHOMR yKkiiaIKe rpanyn B LAyp Moxer BXoauTs o 30% Bo-
Abt. [lpeanonaraercs, uto allOMUHKUIA B MOMEHT B3pbiBa OOMbLIYHIO YacThb
3TOM BOJbt BOCCTAHABIMBAET [0 BOJOPOAA, a MOJIOBUHY 00pasyouierocs
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yrapHoro raza o cBobogHoro yrnepoaa. Ilo kpaiiHedt mepe, konTMT
aIOMOTONT  0IpH  B3pbiBe cHibHee TpoTHna. CKOpoCTb JAeTOHAUMH
BO/IOHAMOMHEHHOI'O aTIOMoTona Bo3pactaeT ¢ 4,0 kM/c ao 5,5-6,0 km/c.

M3sectHo, uto npu B3pbiBe 3THX BB obpasyerca Gonbuiok oObEM
OKHCH yrneposa, BOAOPOAA WM MeTaHa, CnocoOCTBYHOWUX BTOPHYHOMY
BOCIMIaMEHeHHIO (KUCAopoHbiii Ganane Tpotuna — 74%). IMockonbky
fpH UX JeToHAUHMH B BOJOHAMOJNHEHHOM COCTOSIHHUH COAEPIKAHHE Tropro-
4MX ra3oB yMeHbilaeTcs, rakue BB npHumeHstoT Ha OTKpbIThIX pabotax B
O0OBO/IHEHHbIX CKBAKHHAX MPH MOAPbIBE KPEMKHX MOPOJ.

MouiHOCTh TPHHUTPOTOAYO/Ia 3HAYHMTENLHO BO3pAacTaeT B CMecix ¢
OKMCAHTENSAMH, B KauecTBe KOTOPbIX Yalle BCero MpUMEeHSIOTCs HIITpa-
Thl.

B cBoé Bpems oudeHb u3BecTHbiM BB Obin Oenuruiickuii makaput
(cocT. 343), paspabotanuniii B 1899 r. ana soeHHoro npumeHenus. OH
rpeacTasiseT coboil cMech TpoTHaa ¢ HUTpaToM cBitHua (28,1:71.9) u
paccyHTaH Ha MOJHOE FOPeHHE: '
12CH;C¢Ha(NO;); + 21Pb(NO;); =& 84CO,+ 30H-O + 39N. + 21Pb

BorvuskuM cOCTaBOM H anaforHHILIME B3pLIBHATLIMYE CBOHCTBaMH
obnagaeT UTANbIHCKHI MAOMOHT (MIOMOHT), KOTOphIH B Hacrosulee
BpemMst Takye MPpakTHYECKH He MPUMeHSeTCH.

. BapbiBuaTbie KOMIMO3UUMH, COAepiKallie TPOTHA ¢ aMMHa4HOM ce-
JMTpoii noapobHO OMHCAaHbI Bbille, B UX YHC/AE! aMaToJIbl, aMMOHHThI,
AMMOHAJIbI, TPAMMOHA/IbI, NEPpMOHAJIBI, CKAIHHHTBI, GAITHHHUTHI,
HepHHKH, TOHAPHTHI, 6AJKAHHTBI, CHHTe3HTH! U ap. Takue BB obna-
JAOT MOBbILIEHHO OPM3aHTHOCTLIO M HCNONb3YHOTCS, NPeXae BCero,
J18 B3PbIBa KPENKHX MOPOS.

SnoHckue KapJHTBI B KayeCTBe OKWUCAHTENs TpoTHNa coaepxkar
CMeCh aMMHaYHOM CelMTpbl ¢ nepxyioparonm kanus (coct. 240, Tabn. 14).

K cuacteio, TpHHUTPOTONYON Hallén MpUMeEHEeHWe He TOMbKO B Ka-
uecTBe rpozHoro BB, Ho u Bbicoko addextiiBHOrO TBEpROTO CMECEBOrO
roptoyero s HeKOTOPbIX CHCTEM pakeT, K MpUMepy, aMepUKaHCKUX
«Rocket» (coct. 1683, Tabn. 83).

TerpaHuTpoTOayOabl mpeAcTasnensr 2,3,4,5- u 2,3,4,6-u3ome-
pamu, KoTopbie MOy YaloT AeHCTBHEM a30THCTON KMCAOTH! HA TPUHHUTPO-
TONYUIHHBL, CYCNeH3UPOBaHHbIE B a30THOM Kucnore, nMbo obpaboTkoil
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UX fepcynbdatom Kanui. HecMoTps Ha BbtaaroliMecs B3pbiBHbIE Xapak-
TEPUCTUKHU TETPAHUTPOTOJYOJbl HE HALUIM MPAKTHYECKOrO NpuUMeHeHHs
BBHAY HW3KON XMMHYECKOH ycToMYMBOCTH (pU xpaHeHUH. Jaxe B nabo-
paToOpHbIX YCNOBHAX HUX QJUTENbHOE HarpeBaHHe ¢ BOAOH B TeUeHUE Cy-
TOK OPUBOAMT K Pa3/IoKEHUIO MOYTH NOJOBUHBI MPORYKTA.

W3BecTHBI MHOTMOYHCAEGHHbBIE B3PbIBYATbIE AMHUTPOU3OMEPHI TOMYO-~
Aa. Dtu BeulecTBa ¢ ONM3KMMH IeTOHAUMOHHBIMUY CBOHCTBAMHU yCTY HAIOT
TPOTUAY Mo OPH3AHTHBIM M QYracHbIM KayecTBaM, OAHAKO BCE XKe fpej-
CTaBJSIOT I'PO3HVIO cufly. HekoTopbie M3 HUX ApUCYTCTBYIOT B BMje
IplIMECH B TEXHHYECKOM TPOTHJIE. -

CamocTosiTeIbHO BO B3PBIBHOM f€Sie OpPUMEHSeTCs Tolbko 2,4-
AHHATPOTOIYOJ, Kak Hanbonee XMMMUYECKH AOCTYNHbiA uzomep. bpu-
3aHTHblE KOMMO3KMLIKKM HA €0 OCHOBE W CETrO/iHsi LUWPOKO APUMEHSIOTCS B
ropHOROOBIBAIOUIEH APOMbBILINEHHOCTH. B 1X Yucne: ckaabHbill TOAA-
muT (cocT. 144), moabckue aMMoOHHTBI No2 1 NeS (coct. 206, 207),
maptHHEHAT (cocT. 309) 1 naxke HEKOTOPbiE BHU/bI nAACTHTA (cocT. 347).
MHorpa oH npuMeHseTCs B CMeCH ¢ MOHOHHTPOTONYOOM: aHTJIHMCKH I

IOHHKEKC (cocT. 243).

v'2,4-TMHITPOTONYON - KEATBHIH KPUCTALIMUCCKHI NPOAYKT, 1y, H,
70,5°C, t,;, 300°C. O11 1:10X0 PACTBOPHM B BO.IC: PacTBOPUM B NO,
cnupre, ¥pupe, OCH30/€; XOPOIIO DPACTBOPUM B MHUPHAMHE; -
B3pbIBoOTIaceH. [IpUMEHSETCA AN N3roTOBICHUS HEKOTOPLIX BB

¥ KaK KOMOOHEUT OAJVIKCTUTHRIX MOPOXOB. NO,
v 2,3-1UHUTPOTONY0N — KEATHIE UIIIbI U3 neTpolieiiHoro 3¢dupa, -
tn, 63°C;

v 2,5-1HHUTPOTOAYON — KEATHIE UIIbI U3 3TaHoA], d = 1,282, t,, 50-52°C;

v 2,6-TMHUTPOTOIYOSN — POMOUYECKME KTk U3 dTaHo], d = 1,283, t,, 65°C;
v'3,4-qunuTpoToayon — kéatkic urast u3 CS,, d = 1,259, t,, 60°C;

v 3,5-IMHUTPOTOAYOA ~ MHOTOrpaHHbIE UIAbl U3 BOAkL, d = 1,28, t,, 93°C.

Jaxe MOHOHHTPOTOJIYOJ, B3PLIBYATHIE CBOICTBA KOTOPOroO B UMC-
TOM BM/E He MPOCMaTPHUBAIOTCS, B CMECAX ¢ KOHUGHTPHPOBAHHOMN a30T-
HO# KHCNOTOH ApejcTaBnseT rposHoe opyxue. Ha ero ocHose paspabo-
TaHo Heckonbko xuakux BB: rensrodur (coct. 360) u renaut (coct.
361).

[Mpu okucAUTENBLHOM BO3eHCTBHH HUTPYIOLICH CMEcH HA TOMNyoJ
fAoMHMO TpoTHIa obpa3yeTcs He MEHee MHTepeCHbI cOMyTCTBYHOLIMIA
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NPOAYKT ~ CHMMeTpPHYHAS TPHHHUTpOoOeH3oiHas kucaora. Hecmortps
Ha MpUANYHBIC JETOHAUMOHHbIE Ka4eCTBa, CAMOCTOSTENILHO 3Ta KUCJIOTa
He NMpUMeHsIeTCs, TaK KaK At €€ CHHTe3a HysKeH TpOTHI, Nepell KOTOPbIM

OHa He MMECT CYWECTBEHHLIX NPEHMYUICCTB.

v 2,4,6-TpuniTpoden3ofivan KHCIOTA (CHMM-TPHHNTPOOEH30fIHAA KHCNOTA) —
AKEATHIC POMOHMYSCKUE HIMIbI H3 BOaB, t,, 221-223°C. Pac- 0OO0OH
TBopuma B Boae (2,05%), sranone (26,6%), >dupe O-N NO,
(14,7%). Oranuaercs HU3KOH MEXaHHYECKOH \VBCTBH- - -
TCABHOCTLIO, NpH JICHCTBHH KamncCIoas JIeTOHATOPA B3pbi-
BacTcst. CavOCTOATEHLHOIO MPOMBILLICIHOIO MPHUMCHE- NO,
st B kaweerse BB ne naxoawr. Obpasyercs B Buie npu- -
MECH MpH NPOM3BOJICTBE TPOTHIA.

6.3. DbABOALCKOE 3eAbe C 3ANAXOM MUHOIAL

3 TOT FPaH/IHO3HbIA B3pbiB ObLAO CILILIHO 32 COTHH KHaoMeTpos. OH
kics 40 cekyMa, noaHan B HeGo 207000 at' nopoabt 1 Bbi3Ban
CMIaHTCKYH MOPCKYHO BOJIHY BbICOTOM 60 M.

Tak B3jeres Ha BO3AYX CKalMCThid nouaBoaHbid pudy dPayn-Pok
mowanpio 3,5 ra. Bapuie oTkpbint npoxoa Xaaas-I'st B Heo-Hopreknit
nopT, cokpatus OoJiee yem Ha 12 4acoB BbIXOA B ATJIAHTHYECKHI OKeaH.
lMoaroroBuTenbHbie paboThl Ammkchk 16 aet. JInMHa nogsemMHbIx rajie-
peil cocraBuia 6,5 kM. B OypoBbie ckBaxHHbI 001el NPOTAKEHHOCTbIO
34 kM Obuto 3anoxkeHo 13286 3apsaoB HOBOro B3pPBIBUATOrO BElLECTBa
obuiei Maccoit 128000 «r.

PykoBoaHI NpoeKToM UHkeHep-reHepan HetoTton (2610K0 ynasio Ha
ero oaHodamMuaeua). 1o ero 12-netHas douxa B 11 uvacoB 13 MHHYT
3aMKHyJAa pokoBoi pyOnisHUK W 0oslee ueM 5 MIIH. 10JINapoB B3JIETENIO
Ha BO3AYX: HMEHHO BO CTOJIBKO OQOWIHCH HAJIOOMAATeNbUMKaM 3TH
B3pBIBHBIE paboThbi.

Hoxanyit, 3o 661 Hanbosee MouiHbid B3pbie XIX Beka: Tpu noa-
3eMHbIX TOYKA mpokathauck noa Heio-Hopkom, Ho ropoa dysom oc-
Tajica Ha Ape;KHEM MecTe,

Hxenepoi-uccneaoarenn A660oT n HboToH ucnofb3oBaan ais
B3pbiBa TOMbLKO YTO 3anareHToBaHHbI (1881) xyoparubiii nopox pIka-
POK, coaepxallnil OGEpTONETOBY COMb M OTKPBITHIA HakaHyHe Ballepom
(1874) unrpoben3zon.
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XOM T'OpPbKOro MuHzaans; se pacrBopuM B Boae (0,19%), xopowo
pacTBOpAETCS B OpranHyeckuX pacTBOPUTENAX; t,, 6°C, ty,, 211°C,
d® = 1,2; k uMcy B3pBLIBUATHIX BEIUECTR HE OTHOCHTCA JaXe C Ha-
THKKOH.

v Hutpobenion — 3eneHOBATO-KENTAS TOKCHYHAS KHIAKOCTD € 3alla-  NO,

OT0T AA0BHTHIH NMPOAYKT ¢ aNMETHTHBIM 3aNaxoM M BuaoM nuképa
«AMapeTTo» B CMECH ¢ KOHUSHTPUPOBAHHOI a30THOM KHUCIOTOM MouTH
cpazy Hauén NpUMEeHeHUe s H3MOTOBJIEHUS 3HaMEHHTOro renbrogura —
oaHoro u3 xuakux BB [Unpenrens:

CeHsNO, + 5HNO3 — 6CO; + 5H,0 + 3N,

[MoMuMo HennoXux (yracHbIX Ka4ecTB 3TOr0 KHUCJIOro cocTaea (NpH
B3pbiBe 00BEM yeenuuupaeres B 600 pa3s), BaXKHBIM JOCTOMHCTBOM SB-
JiseTcsl NErkoCTh €ro NPUroTOBRIEHNS U3 HEB3PbLIBYATBHIX BELIECTB HEmno-
CpeJCTBEHHO Ha «paboueM mecTey.

Ymobwr npucomogums maxoe BB, docmamouno akkypamto cme-
Q wame 1 w1 numpobenszona ¢ 2 a1 KOHYyeHmpupoS8anHoUu d30muoil
KUCTOMbL U 9MUM COCMAGOM NPORUMAMb OpegecHble ONUIKU UAU

GEeMOoulsb.

Hutpoben3on BXOAMT B COCTAB Hekorja oueHb M3BeCTHOMH Xxnopar-
Ho# B3pbiBuaToit cMecH Ilpomereii (ONe3, coct. 49). B kauecTee akTuE-
HOTO KEeNaTUHMU3ATOpa OH UIMPOKO MPHUMEHSUICS A/11 U3rOTOBJICHUS M-
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POKCHAHRHOBOro mnopoxa MOoOHpoe HHAWPHTA, a TAaKKE KHHeTHTA
(cocT. 325).

DTOT HUTPOYTIEBOAOPO U CEroAHA MCHoNb3yercd And ruiactudu-
kauuk BB u xkenatHHU3aunm Ge3AbIMHBIX MOPOXOB.

Hpyroe aeno auHuTponpousBogHble OeH3ona: MpH ACHCTBHH ACTO-
HaTtopa OHHW B3pbIBAOTCA. TaK, OCHOBHOM H30MEp B TEXHHYECKOM M-
HuTpobensone — 1,3-nHHRTPOGEH30J BXOAMT B COCTAB MHOTHX MpO-
mbilieHHbIX BB, Yauie Bcero oH npuMeHseTca ¢ aMMHauHoH ceuTpoit,
HafpHMep, B repMaHckux pobypmrax (coct. 215, 216), mBeacKHX H
aranitcknx Geanmrax (coct. 211, 212) ¥ HEKOTOPHIX aMMOHHTax
(cocT. 182). Takke ero HCMOAL3YKOT Kak aKTHEHbIHA 3ameHuTeNb Donee
Aoporoii kamdopbl B NPOM3BOACTBE MHUPOKCHIWHOBBLIX MOPOXOB M LE-
JyJjonaa.

1,3-/Iuanrpo-4-xa10pbGeH30a B cMecH € cepoil M aMMHadHON ce-
ﬂMTpOﬁ B CBOE BpEMA TaAKoKE IIHMPOKO HCNONL3OBAJICI B NMPOU3BOACTBE
OAHO U3 PasHOBHMAHOCTEN B3pLIBYATOrO poOypHTA.
v'1,3-AHHHTPOGEH30I — KEATOBATHIC POMOMHECKHE HINIbI HAM NO,

NNacTHHKH U3 3Tanona; ty, 90°C: t,, 303°C. PacTtBopuMm B sTa-

noite (2,6%). »hupe (6,7%), 6enzone (34,7%): Tpy.nio pacTso-

pinnt B Bose (0,05%' u 0,32%'%). Beweerso ¢ HeBbicokuMHU 0>

B3pbIBUATBIMKM CBOHCTBAMH; ACTOHMPYET OT CHAbHOIO Kanciomas. HeoThemie-

MbIH KOMITOHEHT B3pbiBUAThiX poOYpPHTOB U OC/1AHTOB.
v'1,3-anHnTpo-4-xJ10p0en30n HMEET TpH KpHCTAIAHUYECKHX MoauuKauuu, u3

KOTOpBIX AOMHUHHpYET cTaGuibHas u-(hopma: JKeNTbic por- NO

Gudeckde kpuctatibl u3 ddupa; ty, 53,4°C; d? =1,697. He N2

PacTBOPHM B BOJC; PacTBOPHM B criupre H dupe. Texunue-

CKHI AMHMTPONIIOpOEH30/ B OCHOBHOM COCTOMT M3 OflHcaH-

o 02

Horo usomepa W 1,3-auuutpo-2-xaopbenzona (t,, 87°C).

[TpoayxT BbutepkuBaer HarpeBative a0 315°C, o1Hak0 MO0 AETOHUPYET OT

TpeMYUEpTYTHOrO Kanciois. BXOAMT B cOCTaB HEKOTOpbIX pOGYpHTOB,

MzomepHbie TpRHUTPOOEH30IbI MO e TOHALMOHHbBIM XapaKTepUCTH-
KaMm HE YCTYMAKT TPOTUIY U NHUKPUHOBON KHCIOTE, 4acTo NpeBocxoas
uX no cwie OpusanTHoro aéicTeua. OaHako Oosnee HH3Kasg XxUMHUecKas
AOCTYNHOCTh H TPYAHOCTh pAa3ac/icHUS CONMYTCTBYIOWMX TIPOAYKTOB
OTOABHHYJa 3Ty NoTeHunanbHyo rpynny BB Ha gansHuit miax.

Haubonee nepcriekTHBHBIA M3  HUX cumMmerpuunbit  1,3,5-
TPHHHTPOOEH30/1, KOTOPHIH 00s1anaeT MOWHBIM  ACTOHUPY WM Aeii-
cteuem. CkopocTh ero B3pbisa goctHraeT 7,0 kM/c, a N0 CHAE JASTOHALMH
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OH MPEBOCXOAUT NHUKPUHOBYHK) KUCIOTY U MHOTHE u3BecTHbie BB. On-

HaKoQ €ro npakTH4eCKoe NpPpHMEHEHHE Mano peHTaGeano.

v 1,3,5-TpuunrpoGenson (cumm-TpHHHTPOGEH301) — SKENTOBATHIE JHCTO-
BWIHBIE KDHCTaNNbl M3 BOAbI MK poMOMuEcKHe M1a-

~ - o] NO7

CTHHKH M3 Oenzona; d = 1,688; t,, 123°C; pactBopuM B = -
ocnzone (6,2%), yrarone (1,9%); TpyY.aHO pacTBOpHM B
soie (0,04%); sbime Touky naasnenus odpazyer 1,2,4-
1 1,2,3-u30nepol. [Tonyuaior okucIeMEM TPUHUTPOTO-
1y01a GHXPOMATOM KajiMst B pacTBOpE CEPHoii KUCTOTLI C MOCACAYIOHUM fe-
kapbokcunpoBanyeM. BBuay orpaHHucHHOR XMMHUECKOR MOCTYITHOCTH B
npoMbillienioM npoussoactse BB nipakTuiecku HE UCTNOAL3YETCS.

v'1,2,3-TpuunrpoGenson (pad-rpuuurpolenszon) - KEaro- NO

o
& 3

3eAéHbiC MPM3MbI M3 3Tanona; t,, 127,5°C; ue pactBopuMm B NO,
Boae. [lpu neficTBum kancions-neTonaropa Bi3psiBaetcs. B -
npoussoacTee BB noutu He HPUMERASTCA U3 DKOHOMMYECKHX 0,

cooOpakcHuit.
v'1,2,4-TpnuurpoGenzon (Hecumas-rpunurpobenson), d = 2
1,73. 1., 61°C, pactBopum B yranoie (3,5%), rdupe (7,1%), NO,
ocnzoie (14,1%), tpyano pacrsopiM B Boje. BB ¢ Mouttbiv
O,

Opu3aHTHbIM AeifcTBreM. [IpakTH4ECKM HE HCMONb3YeTcs.
v'1,3,5-Tpnunrpo-2-x10p6en3on («XJIOPHCThIT NHKpHA») -~

KEATBIC MHOTOFpaHHbIC NPH3MBI M3 JTaHona, d = 1,797, NO,
t.2 83°C, pacteopum B 3tanone (4,48%). admpe (7.23%),
Tpyano pacrsopum B Boace (0,018%). BapbiBacrcs or

1

kancioas-aetonaropa. [lo B3pbiBuaThiM CBOHCTBaM fie 0,
¥CTYMAET TPOTHIY.
v'1,2,4-Tpunurpo-5-xaopbenson niasutes npu 116°C, pac- NO,
TBOPMM B TOPAYEM 3TaHOAE M OCH30JE, HE PACTBOPHUM B BO- (7] NO,
ne. UyBcTBHTEIEH K MEXanHYeckoMy Bo3acHcTBHIO. B3phi-
Boonacen. B xauectse BB npakruuecku He nipumensercs.
v'1,3,4,5-TerpanurpoGeH3on - xENThIC KpUCTALILY, ty, 129- 0,
130°C. Houydator AcHcTBueM a30THCTOH KHCROTHI Ha NO

N 2
NUKpaMua B a3oTHo# kuciaote. FlpoayKT 4yBCTBUTEAER K
ynapy. OH aKTHBHO pearupyer co CUPTOM, aHETOHOM U
2¢MpoM, @ B IPHCYTCTBUU BJIARH PA3/iaracTcs 10 TPHHUT- NO
0O,

podenosa. -

He ycnenu xumuku  cuntesdposath 1,3,4,5-rerpannrpobensol, a
NUPOTEXHUKH TYT K€ MNOMLITAIHCL CNENaTh W3 HEro Cynepe3pbiBYar-
Ky. UM 310 yxe noutu ynanock. Hoewtii npoaykT no dyracHoMmy aeicT-
BHIO MPEBOCXONMI 3HAMEHUThIH TpoTui B 1,6 pa3a, UMen BNOiHE NpH-
JIMYHBIA BHA... Ho, K CoXaJeHHIO, HA 3TOM MNpeHMYLUEeCTBa 3aKOHYH-
nuch. B npucyTcTBuM BRarn TeTpaHuTpoOeH301 ObICTPO Npeppauaercs B
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bosee ael€BYO MMKPHHOBYIO KHCOTY AA €ME C BbIJE/CHWEM arpeccuB-
HOW a30TUCTOM KUCJIOTHI.

6.4. J1000K0ume. Imo He 6cé

Tosopm: «Kawy maciiom He HCROPTHLLLY, - 3TO cMOTpS KakuMm. Ha-
fIpYMEp, KCHIIMIIOBOE MACO A 2TUX Ueneid aBHo He noaxoaur. U
ceityac Bol y3HaeTe noyemy.

Ewg B nepsyio MHpoOBYIO BOHHY B kauecTBe BbICOKOIP(DEKTHBHBIX
BB Hauui npUMeHeHHe HHUTPOKcHI0IBL. TexHomorus ux noayvyeHus
Majio OTAMYaNach OT NPoH3BOACTBA TPOTHAR, OAHAKO MO3BOSAIA pacIlH-
puTh apceHan BOeHHOM B3pbIBYATKH M 3aJ€iicTBOBATL AONOJHHUTEALHBIE
CHIPLEBBIC PECYPCHI.

OO0bIuHO, HHTPOBAHHEM TEXHHMUYECKOr0 KCHJIOa TOJyYyarOT B3pbiB-
YaTylO CMECh ero TPHHUTPOoH30MepoB. [locie oTAeNIeHUS HU3KOIUIABKO
IBTEKTHYECKON CMecH (KCHINI0BOT0 Mac/ia) BhACHOT TBEpaoe BeLé-
CTBO KCHJIHJI, B OCHOBHOM coaepikauiee 2,4,6-TpHHHTPOKCHIIO0 C TPH-
Mmecbio 2,3,5-n3omepa (10 20%). Takoil TexHHYECKHH NPORYKT MIaBUTCA
npu 165-170°C, uyto OrpaHHYHMBAET €ro NMPUMEHEHHE METOAOM 3ATHBKH.
Jns cruyokeHus TeMrepaTypbl fJIaBREHUA K HEMY 4acTO MPUMEILNBAIOT
TPOTHI THOO METUHMHT.

[Tpu GonbiuoM H3GHITKE HUTpYIOLIEH Macchl Bce CTafudl HUTpOBa-
HUS KCHJI0JZ MOXKHO COBMECTUTH B OAHY. B 14 o numpymiowyen cuecu,

cocmonyetl U3 KOHYeHMPUPOBAHHOU CEPHON 1 A30MH O KUCIOM

(3:1) pacmeopsitom 1 2 m-xcuwrona. Pearyuonnyto yvacey nacpe-

sarom do 140°C u ewidepoicusarom noauaca. 3amext ciecb ox-
aaxcoarom, pazeoosm 6000 (1:5), ewnasuwuit ocadox om-
Qduremposguigaom, RPOMBIGAM COO0BLLAL PACMBOPOM U CYULGN.

Yaie 3TOT CHHTE3 NpoBoAAT noctaauito. K 5 awr v-xcinona (25°C) npu
ROCIMOSHHOM NEepeMeuiuGaHUY 8 MeueHUe Yaca HNpuiugam

A HUMPYIOWYIO CMECh, COCHIOAWYIO U3 7 o KOHYeHMPUPOSAHHOU
azomuoil kuciomsl, 23 2 KOHYSHMPUPOBAHHON CEPHOI KUCAIOMbI

A u 5 a1 8006l max, wMobvl K 9MOMY MOMEHMY MeMnepamypa pe-
akyuonnou maccel 6vra na yposue 40°C. 3amearr 6 meuenue ua-

& ca mennepamypy caecu noguiuiaiom 0o 95°C u na smons ypoene
suldepoicugaiom ooun wac. Hazpesanue wnpexpawyaiom, peaxyu-
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ounyio maccy, ocmaguiyio 00 50°C, ocmopoxcno (1) gwriusaiom 6 200 e
800bl. Buinasguiuii siceimogamolilt OCAOOK MEXHUYECKO20 OHHUMPOKCL-
A01a OMPUILMPOBLIEAIOIN U CYWAM.

Hanee k 2 2 ounumpoxculona ocmopodicHo RO Yacmsam U Npu noiMe-
UIUGAHUY NPUAUBAIOM HUMPYIOWYIO CMeCh, cOCmosiyyo uz 3 2 Konyen-
mpuposannoit azomuoit u 13 2 KOHYeHmMpUpPOBAUHOL CePHOIl KUCAOM b
max, umobsl NoO KOHey Npoyedypol MeMRepdmypa peakyuoHHOL Maccel
He npeguiwmana 70°C. 3amenm pacmeop 8 meuenie yaca Hazpesarom 00
110°C u ewidepocusarom npu smoti memnepamype ewé noavaca. Cuecs
oxaaxcoaom 00 KOMHAMHOU memnepamypsl, pazeooam eé 8ooou (1:5),
euinaguiutl HCEAMelll 0CaOOK OMUILMPOBLIGAIOM U MIYamelpHO npo-
MbLBAIONT BOOOIL, 8 MOM YUCTE HECKOAbKO Pas 20PAUCIL.

Ilocne smo20 koHewnblll NPOOYKRI OMOEARION Om KCUTUL0B8020 Mac-
aa, 018 ye2o0 006asALIOM K Hemy 2 & KCuaoia U 6 ma 800vl npu pado-
maroyeil mewa.ire. Yepes noauaca kpucmarivl KCRAINA om@uismpo-
8bI6QICM U NPOMBIEAIOM X0I00HOT 6000l Kcumun cywam npu mevne-
pamype 60-70°C.

CKOpoCTh AeTOHAUMKM KCHJIMJAA AEXUT B Npeaenax 6,25-6,6 km/c
(npn nnorHoctH 1,40-1,58). Ilo cune ¢gyracHoro aeiictsus od B 1,25
paza cjjabee NMUKPHHOBOI KHCIOTHI U MO B3PHIBYATHIM XapaKTepHCTHKAM
npubIHKaeTCs K MOKazaTessaM TpoTHaa. Ero 4yBCTBHTENLHOCTD K yaapy
aake Gosblile, YeM y TPOTHNA, 3aTO BOCTIPUMMUYMBOCTE K HETOHALIMH
4yTh Hxke. KCnnwn jilerko BocriiaMeHsieTCsi OT OrHS U YCTOHUHBO FOPUT
B Manoil macce 6e3 AeToHaUMH. ‘

KcununoBoe Macao Toxe He BbiOpachBatoT. OHo o0najaeT B3pbiB-
YaThbIMH CBONCTBAMH, XOTh ¥ Gosiee CJa0bIMU. A 32 CYET XKMAKOrO arpe-
raTHOro COCTOSHHS MPHUMEHSIETCS B TEXHONOTHM HEKOTOPLIX B3pblBYa-
ThIX KOMMOO3KUMH.

Bxoasuuit B ero coctaB MOHOHHTPOKCHIION B COMETAHMM C MOHO-
HUTPOOEH3010M K a30THOH KUCIOTOH B CBOE BpeMsi LIMPOKO MCHONb30-
BaJICS /IS M3roTOBACHUS XuAkoro BB resnta (coct. 361).

B cBOE Bpemsi KCIUTHJ aKTUBHO KCHOJIb30BAICS IS H3TOTOBJIEHHS
B3PbIBYATHIX BELIECTB BOCHHOTO HA3HAYEHMS, HArpuMep, BbICOKOGpH-
zaHToi Tpoiinoil cMecu MTX (mennHura 55%, tpotnna 35%, kcunuia
10%, coct. 338).
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Keunun npuMenseTcs Ans ycusieHds OpU3aHTHBIX CBOICTB U geTo-
HALMOHHONM YYBCTBHTEJIBHOCTH HEKOTOPHLIX AMMOHHTOB, Hamnpumep,
repMaickoro ckajbHoro ammounta NX (kcnmuna 23%, aMMuauHOR
cenutpbt 77%, coct. 217). I[TocnegHuii o061a8aeT BHYLUHTENBHBIM B3PbiB-
YaThbIMK NapaMerpaMi 1 Majlo 4eM OTJIHYaeTCs OT 3HAMEHHTOro IHEii-
aeputa. OH TakkKe CKIOHEH K «NEPerpeccoBKe» C BBIPOXKACHHEM GpH-
3aHTHLIX CBOHCTB M0J BLICOKHM 1aBfieHHeM, a Mo cie PpyracHoro aeii-

cTBus B 1,3 pa3a npeBOCXOAUT TETPHIL
v Kenana (2,4,6-TpHHNTPOKCHA0) — BieqHO-%ENTOE KPH-

CTALIMAECKOE BCIECTBO (Hawe npusmbl); d = 1,604; o Hy NO
o, (o] 4 2 2
tns 182-183°C: tyen 330°C. PacrBopumM B aueToHe, Oensosie, 2
TOYOjIE, MOHOHHUTPOKCHIONE M a30THON KHCIIOTE; IIOX0 H
pactRopiM B ranoie (0,04%) u >dupe; He pacTBopuM B o, 3
BoJC. Ycro#uue npu ofbidHbLIX YCI10BUAX XpaHenus. He -
B3aHMOCHCTBYET ¢ MeTal1aMu. BipriBacrcs ot kancio:is- CH;
JAeToHaropa. NO,
v'2,3,5-T puHHTPOKCHAOS - [IPAKTHUCCKH OECHBETHbIE UIMThi
13 ITAHOAZ WIHM 1aacTuiku u3 Oensona; t,, 139-140°C; 0, Hj
tezp 410°C: pacTBopHM B ropsteM raHojie; TPYHO pacTBo- 02
puM B Bode M 3pupe. JCTOHHPYET OT CHIBHOrO yinapa, HarpeBanus Bbille
410°C 1 aeHCTBUS KANCIONA.
v KcitinaoBoe Macjio HaXOAWT NpUMEHEHHE B KayecTBe MniacTu(HKaTopa HeKo-
TOPbIX BHI0B fiopoxa. B uncne BXOASLIMX B HEro NpoJayKTos:
v/ 3,4-AHHHTPOKCHON — KEITOBATHIE UIbl U3 ITAHONA; 1, 82°C; H;
teyp 413°C; aerko pactTBopuM B pupe; pacTBOpHM B X7opodop- CHs
sme W Oensolie; TPYJAHO PacTBOPHM B 3TaHoNe M NeTpofeiHoM
3¢upe; B3pbIBAETCA OT AETOHATOPA UM NpH PE3KOM HArpeBRaHHM 0 NO
Bhite 400°C; 2
v 3,5-AHHHTPOKCHAOA — KENTHIE UMbl U3 3Tanona; t,, 75- Hs
76°C; ty, 438°C; nerko pacTBopHM B OeH301€ H XJI0po- N/&CH.%
(dopmMe:; pacTBOPHM B aLETOHE H 3TaHOJE; B3phIBUATOE Be-
LECTBO CpeAHEH CHAbL. 02 NO,

-

IMoanauTponponssoiHbie TpHMeTHAOeH30M1a (ME3UTHIEHA H re-
MUMEJUIHTONA) Takke 001analoT OpHU3aHTHLIM aAeiicTBUEM, XOTS CYLIECT-
BEHHBIX IPEUMYUIECTB Mepes TPOTUIIOM M KCUIIMIIOM He UMEIOT, a cebe-
CTOMMOCTL UX 3HAYUTCJILBHO BLILIE. .

v/ 4,5,6-T punurporemumenanton (4,5,6-rpunnrpo-1,2,3-Tpumernntensosn) —
IPH3MATHYECKHE KpHCTallibl U3 ITaHona; ty, 209°C; ne CH
pacTBOPHM B Boze. B3pbiBaeTcs OT Kancrns-AeToHaTopa. HAC 3 CH
Ha OTKpLITOM NIPOCTPAHCTBE FOPHT KONTAUIMM NAAMEHEM. 3
B npoMbnuienHoM npou3soactBe BB He npumenscrcs 0, NO,
M3-3a HU3KOH JOCTYMHOCTH. 0,
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v'2,4,6-Tpunutpomesntuaen  (2,4,6-rpunurpo-1,3,5-Tpumernbenson)

TPUKIMHHBIE UIJIbl U3 3TAHOIA WK 1IPU3MbI U3 ALETOHA! “Hj

thy 230-232°C; TpyAHO pacTROpHM B aUETOHE, ropsueM O, NO,
Jrasone W dupe: He pacrsopum B Boie. Boeuwe 415°C

B3pHIBASTCA. ¥ CTOHUME K MEXAHUYCCKUM BO3ieHcTBHAM.  Hj H;

Heronupyer ot kancioas. OrpaHy4enHo HCMOAL3YETCs B
Kadecrse OpusanTroro BB.

Hpyroe aeno mckyccrBeHHBIE MYCKYC (aMOpPOBbiHf MM KCHAONL-
Hblil), nMpuMeHsiemblil B napgroMeprd: M B3pbiBUaThle XapakTePHCTHKH

MpHIMYHbIE ¥ YCTOHUMBLIR apoMaT nocse B3phiba.
v'2,4,6-Tpuuntpo-1,3-pumetua-5-mpem-6yrunbenzon (Myckyc KCui0/b-

HbIi1) -- AETbie KpUCTANIb 1y, 113-114°C; pacTBO- H,

punl B hupe, ytanoae (19%); ne paCTBOpUM 8 BOJC. 0N, " NO,
JlymMcToe  BeiMecTBO € 3aMaxoMm  MyCKyca. 2 -
Herounpyer or kancioas. [lo OpusanTHoMy Jaeict- H,C C(CH3),
BHIO HE YCTYTAET TPOTHILY. ’ NO>

v 2,4,6-Tpnuntpo-3-sipem-6yTHaroayosn  (MyckKyc
HCKYCCTBEHHDBI) - OecuBETHLIC MMkt M3 ITAHONA,
KENTEIOUIME Ha CBETY; t,, 97°C; pacTBOpHUM B 37a- 05N
Houe, adupe, Genzone, nerponeiitom adupe; He pac-

TBOpUM B BoJe. Jlywucroe BCLIECTBO € 3araxom | (CHz)s
MyCKyca, NpuMeHsieTes B rapdiomMeput. B3pbiBaercs
OT Kallc1oa%-AeToHaTopa.

Apomarudeckne yrieBoaopoabi ¢ 6onee AIMHHBIMK OOKOBBIMH Lie-
naMH OOBLIYHO HE WCTIONBL3YIOTCSI LISt MOy YEHHNSA B3pLIBUATHIX HHUTPOCO-
€/IMHEHHH, TaK KaK a30THas KMCJIOTa OKMCHAeT anndaruueckue ¢par-
MEHTbI, CHI)Kas BbIXOJ KOHEUHbIX MpOAYKTOB. Kpome Toro, m3bbITOK
yriepoaa nopbilaeT KHCNOPOAHbIHA AeHUNT peakuum ux pas3noxeHus, 1
OHH CHJIBHO KOMTHT.

6.5. Cuacmaueuux Mapmenc

C 00cTBeHHO roBops, OTnHpaThes ObL10 OecnonesHo u npUILIOCh
' B3SThb OTBETCTBEHHOCTb 3a OTKpbITHE Ha cebs. A Bcé Hauanoch C
Toro, 4to B 1887 r cuacraupuux K. MapTteHc octasics xuB, nocile TOro
KaK CMHTE3HpOBaJ M JIM4YHO KcrbiTan MouHoe BB rerpun. Ero nonyue-
HHEe oTNHYaeTcs 0coboi MpocTOTOM, peakuH0 HUTPOBaHUS 3aMELIEHHO-
ro aHMIMHa obfleryaeT aMUHHBLL koMMoHeHT. [To>ToMy HapabatwiBaTh
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TETPWJI BIPOK 51 HE PEKOMEHAYIO, Aaxe, ecau Bac myuvaror npuctynsbi
[1aHNUYECKOI0 CTPaxa 1o HouyaM.
Q 5 wman N-Quvmemunanu-
AUHA, KOMOpwblll npu-
Mensilom 8 ¢omoepa-
@ uu, ocmopoxcnHo npu
OXIAAHCOCHUY  pPaCHBo-
A paiom @ 8 i KoHyen-
MPUPOBAHHOLl  CEPHOTL
A Kuciomvl max, 4mobwi
memnepamypa  cmecu
e NoOHUMAaNach Gblule
rkomnamuot. - Ilocme-
HeHHO PAacmeop Hazpeeaim 00
50°C u swoepoicusarom noava-
ca. Ilpu »smonx  obpaszyemcs
cyibgham OUAMUIAHUAUHA.
Kauecmeo npooykma oyenusa- _
10111 RO OMCYINCMBUIO MACIANUCTIOR NAENKY NPU pACINGOPECHUL HECKOTb-
KUX Kaneib PeUryloniioeo pacmeopa ¢ 2-3 a1 aodel. B npomuanon cay-
yde gpeMa peaxyull YOIuIgom.

Dmom pacmeop 8 meuenue 4aca npPUALEaN! NPU NOCMOAHHOM HO-
zewuganuu x 18 i konyenmpuposannoit azomuoi kucromo (d > 1,49),
nazpemoir 0o 40°C. Omo camaa onacnas cmadus cunmesa. Heavza umo-
Obl MeAtnepamypa pPeaxkijuoHHOl Maccbl noOnumanace eviute 60°C u
onycranace nuxce 40°C. B oboux cnyuasx smo aoxcem npugecmu x pes-
KOMY NOBbIMLeHUIO MEMNePanypel, 0CODeHHO 80 GMOPOM, K020A Henpo-
peazuposgaguiie 1npooykmel ycnesaiom naxkanaugamocs. Cnonmannoe

HeROHmpOAUpYeMoe —pasocpeéantie  MONCeM  NpUGECHIU K

Bchmblutke 1l daxce 83pblay peaxyuonnoil maccel! Bo uzbexcanue

21020 HeobXOOUMO MUWameIbHO KOHMPOIUPOSAns meMnepamypHvill
PedCuM Peakyul Il He CReutite CAUBAITL Ped2upyION|ie KOMNOHEeHNbL.

Iorozennblll pacmeop nepeneuiusarom ewé ¢ meventle nOIYNACa
npu menmepamype 37°C. Ocmblguy1o 00 KOMHAMHOU memrepamypbl
MACCY OCHIOPONCHO GbLIUBAIOM 8 X0100HYVIO 800y (1:10). Buinasuue kpu-
Cmantel mempiia OM@UILMPOBHIBAIOM U NPOMLIEAIOM e20 5% pacmeo-
poArs buxapbonama nampus. 3amem OCHMOPOICHO O080OAM 00 KUNEHUA C

B
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goooil. Ilporbisky nogmopsaiom 00 OMpuyamelsHOU peanyuy UHOUKa-
MOpHOU ByMaz Ha KUCAOMY.

na noguluienus cmabultbHOCMU NPOMBILLIEHHBLT MeMpUl pacmao-
paiom 8 xnopogopate uau ouxiacpsmare (1:2) npu 55-60°C u sausaiom
eco 6 deumenviylo OpOHKY. Tv0a dice 3a18aiom pagHvlll 0ObEM 20psi-
uett 6oowL. [lepeyewiusaiom ux ¢ meuenue 5 vunym, 0aiom onmcmoanivcs
U HUMKCHUT OOHbLL 10T causaiom. [Ipoyedypy nosmopaiom 0o mex nop,
ROKA NPOMLIGHAA cpedd He cmanem Heumpaivnou. I opsuuil pacmeop

Gurempylom, omeonsiom uru YRApusawm NOT08UHY pPACMBOPU-
meas. Boinasuiue npu oxaasicoeHun kpucmanivl YUCHO20 mempu-
2a OMPUALMPOBLIBAIOM U CYULAM.

D10 BB o6napaer 3ameuarenbHbiMM cBoiicTBaMn. OHO 3HAOTep-
MUYHO (MoJIeKyJidpHas Tersota obOpasoBaunsg —40,8 kan), a no cuie
B3pbiBA M 4YBCTBUTENbHOCTH HPEROCXOANT TPOTHI M MHKPHHOBYIO KH-
cnoty: Q = 4600 kn/kr, Vo= 765 n/Kr, CKOpOCTb ACTOHALMHK 7.5 KM/C
(npu d = 1,63). TIpoayKT cpaBHUTENBHO JETKO MPECCYETCH AO IJIOTHOTO
coctoanus (d = 1,71 npn 2000 krc/em?).

Terpun namésn npuMereHre B kadecTBe OpusanTuoro BB asg kan-
CIONEil, MPOMEKYTOUHBIX ASTOHATOPOB, AETOHHPYIOUIMX IHYpPOB U CHAa-
paxeHus topnea. Ins obnaerdeHns TeXHONOMUK Yalle WCNOAR3YETCA €ro
crinas ¢ tpotunoM (1:1, t,, 65°C, cocr. 341). Terpun Bxoaut B cocras

MHOTHX yCHAEHHBIX aMMoHUTOB (cocT. 185-187).
V' TeTpun (MeTHANUKPpUAHHTPAMEIH, N-MeThA-N-2,4.6-TeTPaHNTPOAHNIHH,
2,4,6-TpUHHTPOPEHRIMETUIHHTpAMHUH) — Oensie MHOIO- i
rpaHlbie KPUCTANlbl U3 3Tallofa, KKeNTCIOWME Ha CBETY,; O ACH3
d = 1,73: t,, 131-132°C; merko pacrsopum B 3dmpe 1 aue- Y}’Y
Tone (36,7%2°); pacTBOpHM B Oeizone (10,2%™, anxaopr- 05N~ NO,
TaHE W YKC¥CHOM KUCIOTE] TPYJAHO PAcTBOPUM B 3TaHoNe
(0,422%) 1 MeTanone; MPAKTHHECKU HE PACTBOPHM B BOAC

!v
(0,008%%). Tlpu 187°C pasnaractcs Co RIPHIBOM. NO,

B 1854 r. Ilu3anu cunte3npoBan mouHoe BB muxpamua, no ciuse
B3PbIBA TMPEBOCXOAAMIEE TpOTHL. DTOT NPOAYKT MpeAcTaBadn coboii
2,4,6-TPHHUTPOAHWIHMH M Noayuaics AelicTBUEM NATUXJOpUCTOro ¢oc-
(dopa Ha NUKPHHOBYIO KUCAOTY € nocienyronied o6paboTko# nosy4eH-
HOTO XJIOpNpOoM3BOAHOIO TBEPALIM kapOonaTtoM ammouHd. Ero cospe-
MEHHbIA CMHTE3 M3 aHWIMHA BKAIOYACT AOMONHUTENBHYIO CTARHIO 3ald-
Thl @MMHOTPYIINb! OT paspylUeHHUs a30THON KUCIOTOH NMyTEM cyabhupo-
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BaHUst JIHOO auUMIUPOBAHHMS YKCYCHBIM AHIHAPHAOM C MOCNENYIOLIHM
THAPOJIN30M NOCJIE HHTPOBAHHS.
B Buae aerkomiaskold CMecH ¢ TPOTHJIOM MHUKPaMHA A0 HEJABHErO
BpEMEHH LIMPOKO HCIOAb30BAJICA U HAYHMHKH CHApAA0B 4 aBHaboMO.
OcTanbHble TPHHUTPOAHMIUHDLI TIPOABIAIOT HE3aypsAaHble NeTOHA-
1IMOHHBlEe CBOHCTBA M B KayecTBe TepMocTolikux BB yacTo npumensior-

Cs ANs NPOCTPEAKH He(bTﬂHle CKBa>XHH. NH,

v Muxpamua (THA, 2,4,6-TpHHHTPOAHNANN) UPEACTAB- ()N, ) NO,
19€T COBOI KENTHIE N OPAHKEBO-KPACHBIE MHOTOFPAH-

HbIE MMIbI M3 YKCYCHO# kucnorer; d = 1,762; t,, 188°C;
mano pactBopum B Boie (0,106%), »tavone (0,127%), NO,
apupe (0,121%). IlpH ynape 1 HarpeBaHui Boille TOYKH
1aBJAEHNS B3PbIBACTCA. NH,

v 2,4,6-TpunntpoderireHauaMid - KEAThie KpucTan- O.N " NO
nbi; ty, 289°C ¢ pa3ioxeHueM; He pacTBOPHM B BoIe, 2 2
crupTe, GeH3one. pacTBOpPHUM B YKCYCHOH xuciore. Mc- NH
noNb3yeTcs I8 NMPOoCcTpeila HehTAHBIX CKBAXHH B Kaue- NO, 2
CTBE MOLIHOTO TepMocToiikoro BB.

v 2,4,6-Tpunurporpuamunobenson (TATB) - xénroe NH,
KpHCTA;LTMYECKOe BelleCrso; d = 1,93 t,,,, >300°C: mano 0, - NO,
PACTBOPKUM B OOLIMTHBIX OPraHH4yeCKUX PACTBOPHUTENSX H
BO:1¢. Majjo 4yBCTBHUTENCH K MEXAHHYECKUM Bo3aelicTBH- H, NH,
am. lerouupyer oT kancions. Ilpusmedsercs B xayecTse NO, -
MOLLROro TepMoctroiikoro BB.

baaronapa narenty QuopeniTeiiHa MHP NO3HAKOMHMJCS ¢ el Of-
HHM Ba)KHBIM NpejcTaBuTesneM 3tol rpynnsl BB. Terpamurpoanuiun
noobeH TETPHUY, KaK MO CTPOEHHIO, TaK U 110 XETOHALHOHHBIM Xapak-
tepuctHkaM. Kpome Toro, oH uMeer Ba BaXHbIX MPEUMYLIECTBA: €ro
UYBCTBHTENBHOCTb K Y/apy MeHbILE, YeM Y TeTpuia, a gyracHocTb Ha
15% Bbille.
Honyuarom mempanumpoaHuiun 83aumMooeticmauem M-HuUmpo-
QHUNUHA C KOHYEHMPUPOBAHHOU CEPHOU U q30MHOU KUCAOMOLL.
Ho aooxcno oboumuce u 6e3 nocreduei. 1 2 M-HUMPOAHUTUHA
pacmeopsiiom @ 2opsueti (70°C) numpyioweit cvMecu, cocmosiyett
uz 3 2 xaminou ceaumpol U 36 2 KOHYEHMPUPOBAHHOU CepHOTl
rucaomol. Peaxyuonunyio maccy nazpesarom oo 100°C u swidep-
sicusarom 1 uac. Oxaaxcoarom 00 KOMHAMHOU MeMNepamypeol,
BLINABULLTT OCAOOK OMPUILMPOBLIBAIOM, NPOMBIBAIOM COOOBLIM

EPBDP
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pacmeopom u 60004, cywiam. Beixo0 mempaHumpoanuauia cocmaensem

1,32 (70%).

v'N,N,3,5-TeTpaHHTPOAHHANN — NOYTH Geabie HAH KEATO-  O,N—N— NO,
Barbic MOHOKJIUHHbIE KPHUCTANAbL W3 JtaHona; d = 1.5; h
toa, 130°C ¢ paziioxeHuem. TpakTHueckH HE pacTBOpUM B

BOJl€, Maj0 paCTBOpHM R CNIUPTE, XOPOUIO PACTBOPHM B

OZN 1 "02

. auetoHe. Jleronupyet Boiie 180°C u upu yaape.

Ewg B pazrap uMpepuamucTiyeckod BoiHbi ['epmaHus nepsoit
npuMeHuaa cyposoe BB noseilwentoi MowHocTH — rekcuT. CkopocThb
ero aeroHauuu pocturaet 7,15-8,6 km/c, Q = 4200 xJIx/xr, V, = 675 n/xr.
OH # ceromHs UCMOJIB3YeTCs B KauecTse TepMocTolkoro BB # roprovero
KOMIOHEHTAa HEKOTOPbLIX TBEPAOTOMIMBHBIX pakeT. HecmoTpd Ha To, 4TO

FEKCHT OKa3ancs He UYBCT-
BHTE/IBHBIM K TPEHHIO H Ha-
rpeBaHUIO, €ro BOCIPHHM-
UHBOCTb K YJapy Haxe Bbi-
€, YEM Y MHKPHHOBOW KH-
CJiIOThbI.

Jns ToBbillieHHa Mcxa-
HHYECKOM yCTOMYHUBOCTH
rekcura  rOTOBUH  €ro
cMech ¢ TpoTuaom (35:65,
cocT. 342), xoTopas nerko
TU1aBUTCS Ha BOAsHOM Dane.
EE ymotpeOasau mas «3a-
JIMBKH» TEPMaHCKHX aBHa-
6om0. K coxanenuio, 3toT
B3pbIBYATBIA COCTaB [ETO-
HUpYeT OT monajgaHus MyJu
¢ 6IM3KOro paccTosHHS.

[lo3zxxke nns crapsxe-
HHs DoempumacoB  CTajlx
UCMIOB30BaTh  MaJlouyBCT-
BUTENbHbIH CI1aB FEKCHTA C
tpotuaom (L:1). ITopoOHBIMA

cocTas ¢ noDaBjleHHEM AJIOMHHHS UIHPOKO NPUMEHAIHW IO HaYTUHKH
PEaKTHBHbLIX CHAPAAO0B H NPOTUBONCXOTHBIX MHH.
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v Texent (2,2',4,4',6,6'-rexcaHHTpomipeHHAaMil, FeKcha, AHAHKpUIa-

MHH) - OpaHXeBO-XKEAThIR KpUucraiivue- NO> O>N
I o 2 )
CKI NOPOUIOK ¢ KUCABIMH cBOHCTBavu; d = -7
1,78: 1, 245°C ¢ paziowenvem: pacTsopust Q5N NH NO,

B aNETOIIEC, _\"KC)'C"(V/‘I 1 KOHIICHTPUPOBAH- .
HOH @30THOIT KHCAOTC. BOAHBLIN LIC10YAN: 0y 0O,
11T0NO PACTBOPHM B JTAHOIIE: HC PACTBOPHAM B BOjJe. MoliHOe TepMOCTOiHKOC
BB ;119 nipocrpeaky CRBamHir.

JTOT MNPOAYKT HETPY/AHO NOJAYYMTh HHTPOBAHHEM JHHHTPONU-
(heHnAaMHHA, HO MOJKHO BOCTIO/ib30BaTLC K 0ObIUHBIM DEH30JI0M.

A Cuece 7,8 o beisota. 25 2 KOMYSHMPUPOBAHHON COIAHOU K-
cromul, 0,2 2 xaopHoco xceresa Huepesaiom 0o 70°C u evidep-
acusarom | wac. Chopaupogasuniics na one x1opbenszon nepe-

A Ausarom @ 70 & numpyiowelr cyecu (H-SOy + HNOs, 3:1) v ua-
cpesaiom ¢ meyenve 30 vunvm npu mexnepamype 80°C. Peax-

@ ynoHHYIo Maccy  oxiaaxcoaiom 0o 10°C u omepuiaemposeigaiom

aceumete kpucma vt AHHNTpoXAopo6enzona CoH3(CI)(NQO,)-.
Hazxee noo misizon 20,3 & ¢yx020 Ounumpoxaopdensond creuiaaion
¢ 9,3 & anwma v geioepscusaiom no.audaca npu 30°C. Ipu ox-
a¢cOent OMMPUIBMPOSBIEANM  GLINUGUIUTL JICETMBITL 0CA0OK
aunurposadenunamuaa CaHi(NO,)(NH)CHs. Feo cviam,
npucetnaiom k140 o anatocuunon wumpviouei caecu u nacpegaiom 30
aunym, noduas meaarepanypy 0o 130°C. Oxiaxcowmom, ewinaguiuii
HCEUNBLY OCAOOR OMPUALIIPOBLIGUION, NPOMBIGAIONT BOOOT U CYULUM.
Taxkoce NOAHCHO NOIYYUMb PEKCUT OCHIOPOICHIY  HUINPOBAHUEM
OugenIaMUHG KOHYEHMPUPOBAHHON G30MHOIL KUCIOMOIL NPU Oxaaxcoe-
Huu.

I'ekcur, sBasgach, rexcaHWTPORH(PEHUIAMHHOM, NPOABASET KHUCbIE
ceoiicTBa. Ero aMmuauHas cojib M3BECTHA NMOJ HEXHBLIM HMEHEM «ay-
pannuu» (AHAHKPHIAMHHAT AMMOHHS) U TAKKE B3PbLIBOOMNACHA, MPH-
4éMm, no yracHoMy AeHCTBHIO OHA faXKe NPEBOCXOAHT reKCcHT. BiapoiBa-
€TCs OT JleToHaTopa.

Euwé onHa colb rekCuTa AHNHKPHAAMEHAT KAJAbUHs KPYMHOTOH-
HOKHO NPUMEHSETCS B MHPHbIX LIEAAX A9 W3BJCUYEHHS HOHOB Kajius U3
MOpcKkoil Boabl. OnHako npu AeficTBHS Kancloig-aeToHaTopa oHa mpe-

iBpaulaeTcs B rpo3Hoe BB.

CBHHLIOBas COJb reKCUTa (AHNHKPHIAMEHAT CBUHIA) OT/IMH4YAETCA
MOBBILIEHHOH MEeXaHWUEeCKOH YYBCTBHUTE/IBHOCTBIO M ABJSETCH MepCnex-
THBHbIM HHULIMHpYIOWMM BB.
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Ha ceropusiunufi geHs rekcanaTponndieHEAMOYEBHRA SBASETCS

cKopee dK30THUeCKMM BB 1t mpHMeHseTCa B OCHOBHOM B CIIELHATLHBIX
uefifax. IlTo MomHOCTH B3pbIBA OHA MPEBOCXOAUT TPOTHI, @ €& YYBCTBH-
TEAbHOCTb K yapy NposBase1cs Ha YPOBHE NHKPHHOBOH KHCIIOTHI.
K pacmeopy 4 2 oughenu.intovesiipl 6 6 ALT KOHYSHMPUPOBUHH O
CEePHOLl KUCAOMBl 8 MeYeHUe Yaca Npu NOCMOSHHOM NOMEULUBA-
Huu npuxaneigaiom 10 i 100% azomunou kuciomer mar, 4moset
memnepamypa cvmecu e npegwviuaia 40°C.

3amext cuece amednenno Hacpesaiom 0o 60°C u gvidepoicu-
sawom Mpu IMoil memnepamype ¢ meveine daca. Hacpesanue
npexpayaiom, a depes 10 4aco8 pedryuoRHYIO Maccy pazsoosm
ae0sanot godoti (1:5). Buinusuiyio TeTparuTposndeRnAMoOdeBH-
Hy Muametsio ApoMbeaIoN1 000l U CYwam npu KOMHAMHON
nmexnepamype. ,

Haree 2 o cyxoii mempanumpoougenuimodesunvl pacmsopsaion @ 6
AT HUMPYIOWel CAleCy U3 KOHYCHMPUPOGAHHOU CEPHOIL I a30MHOu Ku-
cromer (1:2). Pearyuonnyro zaccy nacpesarom na 8oosuou dune 8 meye-
nue vaca. Caiece oxaaxcoOqrOm u pazeoosm xoa00nou eodou (1:10). Boi-
nasuLutl HCEAMbLL MEIKOKDUCIAIIUYECKUL 0CadOK OmUiIbmposu8aiont,
RPOMbIBUION OOV U CYUIANT NPU KOMIHAMHOU MeMRepantype.

Bp>b P

v TexcauntTpoanjeHUIMOYeBUHA — KENTOC KPUCTAHIMYECKOC BEILCCTRO,
ty, 208°C co cialbiM  Pa31oKeHHEM; NO, NO-
Bbiie 345°C merouupyer. Ycrohuupa -
nipH OOBbIYHBIX YCNIOBUAX XpaHenus. O6-  O,N NHCONH NO,

pasyer o4eHb YYBCTBUTEIbHBIE K YDy
B3PbIBYATBIE COM C THKEMBIMY MeETA- 0, 02
namu. TepMocToiikoe BhicoxoGpusantHoe BB. Komnoneut neroxatopos #
BTOPHYHBIX BB.

v In-(2,4,6-tpuaurpodedni)cyandus (aunuxpuicyasdua) - xkEaroe xpH-
CTaLIMIECKOR BEIICCTBO; t,, 234°C; pactso- NO. NO,

PHM B alCTOHE, YKCYCHO¥ KUCHOTE; XykKe

pactBopuM B cuupre u >dupe. Tloayuaior O;N S NO;
AMMO-Tei MUK DRIINT C CYJlb- d

B3aUMO1eCTBMEM NUKPHIIXJIOPHUIA € CYJIb NO, Xo,

$hunoM uatpus. BipwiBacrcs of Kaflicionas-
AeroHartopa. B nizaBe ¢ TPOTHAOM HHOFA NPYUMEHAETCS B KAYECTBE MOILHOIO
TepMocToiKoro Bropuudoro BB.

M3BecTHbI W npyrue HUTPONPOU3BOIHBLIC AHWIMHA, MPOSBISIOLIHE
B3pbIBYATbIE CBOMCTBA, HO MUX JEHCTBHUe ciabee M caMOCTOSTENLHO OHH
He MPUMEHSIOTCH.
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v 2,4-JIHHTPOAHUIAHH ~ SKENTbIC MHOIOIpaHHMKY M3 soaHoro  NH,
atterona; d = 1,615; t,, 188°C; t,., 224°C; Tpy.aHo pacTBOpHM B NO,
yranoie (0,7%), ropsuchi Boae v cofisHol kncaote. Biphisacics
01 CUABHOIO yiAapa. M3BeCcTHBI MONBITKM UCTIONB30BAHUS B Ka-

YeCTBE AKTHBHOrO MIaCTHPHUKATOPA NHPOKCHIMHOBLIX T10pO- 0,
XOB.

v/ 2,6-AMHuTPOAUMAMM - KENTHIC H171b] U3 ITAHONE; NH,

v't,, 141-142°C; pacrsopuni B oraHoue (0,4%), upe u O, NO,
ropsident Genzone. YysciBuresnen K yiiapy. Camocros-
TEALHOrO HMPUMEHCHHUS B KayecTse BB ne naxoaur.

v N-Hutpoadnand (MuTpaHning, QeHINIHHTPaAMHH) — JUC-
TOUKH 113 5eH30.1a; t,, 46°C; pacTopuMz B BOde, OCH30:e; JETKO
pacrtBopiyt B yrauone. TIpu Guictpom narpeBanuu seime 98°C
reronnpyer. BapbiBaercs OT yaapa. B3peiBiibie XapakTepHUCTH-
Ky IOCPCICTBEHHbIE, B KaueccrBe BB He npumvensercs.

NHNO

%)

B3pbiBuaTble CBOHMCTBA HHTPOMPOH3BOAHBIX (eHHIrnapa3nHa mnpo-
ABJAKOTCS 3HAYMTENBHO CHilbHee, MHOrMe U3 HUX JETOHHPYIOT JaXe OT

CHIILHOIO ydapa.

v 2, 4-TitHuTpode HUATHAPAIH - KPACHO-OPAHKCEBIC HPU3NbI ¢ (PUOICTOBOH
by opecuetnnedi M3 dTanona; t,, 195-198°C; e pactsopum 8 NHNH,
BoAC 1 3hitpe; TPY.HO PACTBOPHA B ITaHOME, HEH30€e, cepoyr- NO,
ACpO/ie; PAcTBOPHM B OHTHANALETATE. AHWIMHE, pasOaBiICHHbLIX h
MUliepaIbibIN Kuesiotan. Bipuigo- 11 noxapoonacen. Jderouu-

PYCT OT KaNCloNs ¥ JAKC CuibHoTo y.1apa. Hcnonssyercs B o- .,
BpeNEenioil nuaycTpun BB, B oy uMcne aas raacTudUkaitny -
HEKOTOPbIX MOPOXOB.

v'2,4,6-Tpuuntpodednarnapasuu (NHKpHArHAPaIHH) — NHNH,
opatikeBbie HIibi: ty, 186-187°C; He pacrBopuM B BOAE; 0, NO,
TPY/IHO pacTsOpUM B 3Tanone M hupc. Bipbisaercs nipu
viape, TPEHHY H HarpeBalMu BbilIE TOYKH [LI1aBICHHUS.

10 1CTOHAUMOHIIAIM XAPAKTEPUCTHKAN 1{PEBOCXOAHT f1H- NO,
kpan#1. Hpumensercs s nponssoacrse 6oesbix BB.

Hekoropble HHTPO30MPOM3BOLHbIE aHMIHMHA B CBOOOAHOM BHIE
nposaBAsioT NHpodopHbIE CBOMCTBA M JIErKo BOCIUIAMEHSAIOTCS MO Mepe’

BbICbINAHUA.
v 4-Hutpozo-N,N-numerHaaduauu 4-ONC{H N(CHs), — 3eqéubie kpucrat-
abl; b, 85°C. He pacTsopHal B Bo1e; paCTBOpHUM B MUHEPAILHLIN KHCIOTAX H
opraniyeckuN pactsopyuteisx. CKIOHEH k CaMOBOCTUIAMEHEHHIO.
v 4-Hutpozo-N,N-nwdtunannauu — 4-ONCH N(C,H;), 3eneHoBarsie Kpu-
cranabi; t,, 84°C. PacTBOpHM B OOBIMIILIX OPraHMYECKHUX PACTBOPUTEASAN; HE
pacTBOPHM B BOJE. B CyXOM Bie caMOBOCINaMeHsieTcs Ha BO3IyXe.
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6.6. Kondencuposannwviii ucmpebumerv mou

ﬂ"oay’maﬂ) TOAbKO, HadTaIMH, 3aMax KOTOPOro y 0OAbLUMHCTBA Yu-
Tateneil accounupyercs ¢ Mojblo, rnocie HeboapWOH MoxepH3a-
LMY MO’KHO 1iCIIO/b30BATh U HA Bonee KPYMHYO JU4b.

Humposanue wagmamuna npoucxodum secue, vew Genzona u
A MOJCCHT OCYUIECmBIANoCst  OeHCHIBUENM  KONYEHMPUPOSAHHOT

A30MNOL KUCIOMbL, XOM A NPAKAIUKE 01 3MOC0 UCHOALIVION
A numpyiowyio caieco (HANQO; + H.S50,, 1:4) 6 roauuecmae 3,8 xo na

! re nugpmaauna npr mexinepamype 435-50°C 8 meuenue 12 ya-
coe. Peanyus npomeraem npeusyigecimeeHio ne noIONCeniK

D «an. B sude npumecu marxce obpasvemes B-uzoamep.

Takolt TexHUUecKuil OPOAYKT Noj Ha3BaHMEM «MOHOHHTpoHadTa-
JUHE» WIK «HuTponadTaauH» B CBOE BpeMs aKTHUBHO NPHMEHSUICS B
ropHoaodbIBarouleli MPOMBILUIIEHHOCTH.

OH obnapnaer gecbMa crnaduIMU B3pbLIBUATHLIMU CBOHCTBAMH, HO Ona-
rogapsa HH3KOM TeMmmeparype NaBiedHs W MAUKOH KOHCHCTEHUUM uC-
NOABL3YETCS 14 NPHUrOTOBAEHHR HEKOTOPLIX NiasieHslx BB. B ux uuc-
jge: BemectBa Crtpurra (meanuthr ONel, ONei/41, ONei/60 bis,
ONe2, coct. 50-52, 171, 193, 194), MMN (coct. 331), cocras ®aBbe
Ne3 (coct. 346) 1 ap.

v 1-Hutponadraniid (o-unrponadgratiig)  kEITLIC KPUCTATILI NO,

w3 stanona; d = 1.33; t,, 61,5°C: 1, 304°C. Pacrsoprym B 3upe,

xjopodopme, cepoyricpoie, ITAHOAC; He PACTROPUM B ROJE.

B3pbiBacics o1 acroHartopa. o
v 2-Hutponadrasus (B-Hurpouadranud) - wEnThie Kpu- C:(\J/N E

cratibl by, 79°C; tg, 165°C. He dyscreureaes k yaapy.

HACTOHHPY ST OT Kallcriig.

Ew€ 6onbmuii nociyKHoi CMcoKk y TeXHHYCCKOro NHHHTpoHA(-
Taauna. OObIYHO, OH COCTOMT U3 CMeCH U3OMEPOB, B KOTOROH mpeod-
naxaer 1,5- u B Menbuweii crenend 1,6- n 1,8-gunurponadrranuy. 2tor
NpoRyKT npenacTapiser coboit TBEpAbIE rpaHyibl, ey HKu WK CRETIIO-
HKEATBIE KPUCTAIBL € TeMnepatypoil naasiaenus 155-160°C. Ero mak-
cumanbHas mioThocTh 1,5, a rpaBuMerpuueckas tonbko 0,9. Temnepa-
Typa BCOblIKH AuHuTpoHadTanibia 300-310°C. Or narperoii nposono-
KH oH BocmulameHseTcsa mpd 245°C. Topur konrsumm naaMeneM. [lpo-
AYKT Majio HyBCTBHTE/IEH K MEXaHUUECKOMY Bo3aeHcTsuio. JleTonupyer
OT Kanckos.
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JuuurpoHadranus Takke 001a0aeT HEBLIPA3UTEbHBIMH B3PbIBYA-
TbIMU cBoficTBaMut 1 BeAET cebsa naxe ciaabee aunurpobensona. Io «pa-
6otocnocobHocTH» OH B 2,85 pasa ycrynaer TpoTuiy. MakcumasbHas
CKOPOCTb €ro JeTOHalUUM cocTaBaseT Bcero 1,15 kM/c v nexur B quana-
30He nopoxoB. KucaopoaHbléi  neduilMT B3pLIBHOTO  pazjiokKeHus
auHuTpoHadTanuna — 139%.

BmecTte ¢ Tem, B TpHCYTCTBHU OKuchuTEned AuHUTPoHadTaNIUH
npeoOpa3syeTcs, pe3ko yBeiHduBas 00bEM BbIAENAEMbIX MPH pa3iloxe-
Hun rasoB. Tak, B koMOWHALMK ¢ aMMHAYHON CeIMTPOH B CBOE BpeMs
O4€Hb AKTUBHO NpPOHU3BOAMIMCH B3pblBUaTLIE BeuiecTpa THna Pasbe:
anHadTHTLL, AHHAdTANMTLI M WHelinepuTbl. Hanpumep, ckanbHbii
rpusyHuT 1b (roche, coct. 195), punadgranuror Ic (ueiinepur, cocr.
202), 1A (cocTt. 192) u Ne5 (cocr. 198) (rabn. 13).

Xopoluo 3apekoMeH10BaIl cefs cMecd AMHUTpOHa(TANIMHA ¢ nep-
xjloparoM Kanus (cocT. 345), a TakxkKe erc CTUIaBbI C TUKPUHOBOMH KHCiI0-
toit MDN (cocr. 330, Ta6a. 19). O1tiu BB oranuatorcs MollHbIM dyrac-
HbIM AeficTBHEM H BOAOYVCTOHUMBLIMU CBoficTBaMi. MX BaxkHbIM nocTO-

HHCTBOM ABJACTCA OHYEHb HH3KasA MEXAHUYECKas 4YBCTBUTCILHOCTD.

v 1,5-JuuutpodadTaidd - rekCaroialbHbie MITTbi U3 YKCYCHOMH NO,
KHCAOTBL t,; 219°C. Pactsopnat B 3¢upe, OeHzone, NHpHAHIC: )
TPY.AHO PACTBOPHN B STAHOIEC; HE PACTBOPUM B BoJAC. B3pwiBacr-
¢Sl OT JCTOHATOPA.

v 1,8-Auautponadranus — xKEarbic poMOHUeCKHe HIIBI U3 XA0- NO;
podopsia; t,, 173,5°C: tpa, 445°C. Tpy,1HO pacTBOpHM B 3Ta- o, NO,
Hote (0,19%); pacrsopum B Oenzone (0.72%) nMpuaube u B -
xnopodopMe; B CCPHOR KHCIO0TE PACTBOPSETCH € KPACHBIM OK-
patuuBanen:. FOpUT KONTAULIM AaMEHEM, HE UYBCTBUTCIIEH Kk
viapy, ACTOHUPYET OT KaficioJas. ,

v 1,6-AuaHTtpodadranid — KEATOE KPUCTANTHUUCCKOE Be- NO2
UECTBO; f,y, 166-167°C. PacTBOopyuM B ropsyucsM iMpHIHHe /<:©
M VKCYCHIOH kucaote. BapbiBoonaceH. CaMocTOSTENLHO He  (,N
HPUMCHSETCS, -

Texuudeckuii TPUHUTPOUATANHH TOJYYAETCA BO3NEHCTBUEM
Hurpytouieit cmecu (HNO; + H,SO,, 1:1) Ha a-HutpoHadTanuH u3 pac-
uéra 4,7:1. Tlpoayxr npexacraBjiseT cCMecb, B KOTOpPoH npeobiaagaer
1,3,8-tpuHurponadranit ¢ npumecsto 1,3,5-u3omepa.

TpuHUTpoHA(TANMH MaJO YyBCTBUTEACH K Yaapy, BJaroycToiuns u
HPUMEHAETCS B TEXHONOTHH MHOTMMX pyIaHWuHbix BB. 310 Bemectna
Pasbe c ammuauHoit cenutpoil: TpunadTaaurbl NNelc bis, NNala bis,
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NNe3, rpusynadgTaaut naacroBbiii NNed (cocr. 191, 196, 197, tads.
13). Takxe OH BXOIMT B COCTaB npenoxpaHuTensHbix BB, copepxauinx
nepxjiopar ammonus: noukutTos (ONell, cocr. 74) 4 KaUNHHHTOB
(ONel3, coct. 76).

C BOEGHHOHN Le/IbI0 HAa OCHOBE TpPUHWTPOHAadTATHHA NPUMEHSICS

repMaHCcKHil TpH-TPHHAM, conepkamuil 66% tpotuna (cocT. 344).

v 1,3,8-TpusuTpoHadraind - MHOTOFpanHukd w3 xmopodiopma; t, 218°C:
TPYAUO PacTBOpWUM B Admpe, Xiopodopye u yranone O, NO;
(0,046%); ne pacTBOpuM B Bode. B3pbiBacics OT AeToHa-
TOpA.

v'1,3,5-TpuuntpoHadgranus - KENTbie poMObi H3 X0~ NO., NO;
podopma; t,, 123°C; aerko pacrBopMm B 3TaHosE W .
aLETOHC: pacTBOPHM B X10podopMe W yKCYCHOH Ku-

CIIOTE; HE PACTBOPUM B BOIAC. YCTOHYMB K TPEHHIO H NO,
vAapy, JeTOHUPYET OT Karciod. 0O,N

Terpanutpounadraiun CHHTE3UPYIOT B Dojlee KECTKHX YCIOBUAX
(narpesanue npy 120°C B TeueHue yaca B HATPYIOUIEH CMECH C H3OBIT-
KoM ojieyMa). KoHeUHbl NpoXyKT 1ojy4vaeMblii xpucraializaumued us3
YKCYCHOM KMCITOTBI COCTOUT 143 TOHKUX KEATLIX uril (t,;, ~220°C) u npex-
CTaBJ/ISET CMECE U3OMEPOB:

1,3,6,8-TeTpanuaTpoHA TAAMHE — KENTHIC UMbl H3 3TAHONA;
tan 207°C; TPy AHO pacTBOPUM B 3TAHOJIE; HE PACTBOPHM B BOJE:

1,3,5,8-reTpan nTponad TaaHH — KEJTOBAThIE €KW W3 aLIETOHA;
tha 195°C; TpyAHO pacTBOPHUM B 3TaHOJIE; XOPOLUO pacTBOPHM B aLIETOHE;

1,2,5,8-teTpanuTpoHad Tasiui — XKEATHIE NPU3MbBI U3 a30THOU KH-
CITOTBI; thasn 270°C; TPy AHO pacTBOPUM B 3TaHOJIE H B BOJE.

TexHnueckuil rerpanuTpoHa()Taliid  Kak M OCTallbHBIE HUTpoHad-
TaHHBI MaNOYyBCTBHTENEH K YAapy, HO obnaxaeT Haubosjee MOUIHBIM
Opu3aHTHBLIM AcHCcTBHMEM B MX pady. Ilpy 3TOM OH BIMOJHE YCTOHYMB K
AEUCTBHIO Bjary.

Jaxe npu HU3KOH oTHOCHTENBLHOH MIOTHOCTH 3apsina 0,3 ox pas-
BMBAET BECbMA MPHJIHYHOE JaBiieHHe B3pbiBa 3745 kr/cm’. Mmeer Gra-
ronpusTHBLIA KUCAOPOAHBIH Oananc. Ha OTKpPLITOM BO3IYXE TETPAHWUTPO-
HaTANUH CrOpaeT KONTALUMM IHIaMeHeM, HE AeTonupys. TlpH ciabHOM
yaape vaM 1efcTBHH Karicrois B3pbiBacTCA.

CliieayeT MMETh B BHAY, YTO BCE HUTPOHAPTAIHHLI MPH KOHTAKTE
TOKCHYHO ACHCTBYIOT Ha LIEHTPAIbHYI0 HEPBHYIO CHCTEMY, KPOBETBOD-
HY10 QYHKLUHIO H neYeHb — BOT BaM U «aHTHMOJIbY.
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I'naBa 7. B pa0ore BCcE Ta ke HUTpO-Tpynna

7.1. 3 cyxoeo cnupma — cyxyrw 63poLeuamxy

bl MOIJIM U HE 3HATb, YTO «CYXOH COUpT» (rekcaMeTHUNEeHTEeTpa-

MI{H), KOTOpPBbIH COCTaBISECT OCHOBY MEIUIMHCKMX aHTHCENTHue-
CKMX NpEenapaTtoB «ypOTPONHH» U «KANLUEKC», rocje oOpaboTKH [bi-
MslIell a30THON KHUCAOTOH mpeBpauiaercs B mouHeiee BB — rexco-
rei. A BOT xuMuK-uzobpertarens Jlence B 1897 roay 006 31oM noragancs
NEepPBbIM.

v Iekcored (MMKAOHHT, HNKIOTPIMETHACHTPHHHT- NO»

pasus, 1,3,5-tpuaurporexcariiapo-1,3,5-tpuasus) - ]11
Ocioe xpucTannuucckoe Bellectso; d MOHOKpHCTraiia ( W
1,816: d uacnuinag 0,8-0,9; d nocsie npeccosaums 1,73 N N
t,, 204-205°C; pacreopun B aiterode, JM®A; ne pac- O7N/ N \N02
TBOPHM B ITAHOIC if BOJAC. MPAKTHUECKH HC IMrpocko-

nuscit. OCHOBHOM KOMIOHeHT naacTuyusix BB: naacrura-4 (naactuaa),
MBB-4, IBB-5, 3BB-11, JINIBB-9, C-3, C-4, C-5 1 .1p.

Tensora B3pbiBa reKcoreHa npu roTHoctu 1,7 cocrapnser 5420
kJx/Kr, MakcHManbHas CKOpOCTh JAeTOHauHMH 8,8 km/c, paborocnocod-
HOCTB B CBIHHLIOBOM 6oMbe Tpayuss 480-495 mn, T.e. no cuite dyracHoro
naeficTeus OH npesocxoaut Tpotua B 1,65 paza. [ekcoreH pazBuBaeT
KOnocCanbHoe naBneHue netoHaunu 34,7-35,4 I'Tla, npesbias 10T na-
pameTp ans Tpotuna B 1,69 paza. Kpurtuueckuii nuamerp ero ycroluu-
Boil netoHauuu Bcero 1-1,5 Mm. C NOBBILEHUEM TUIOTHOCTH €0 B3PbIB-
YaTble Ka4eCTBa BO3PacTatoT. [ eKCoreH BeECbMa BOCIIPHHMUUB K MEXaHH-
yeckoMy Bo3aeicTBHIO. Ero 4yBCTBUTENLHOCTL K yaapy Ha konpe Ne2 —
70 MM, a K TpeHUIO Ha MasTHUke 6e3 kBapuesoro necka 150 MIla. Tlo-
3TOMY AN (herMaTH3aliyu FeKCoreHa 4acro fo0aBnsioT BockooOpasHbie
BEL1ECTRA.

Ha oTKpbITOM BO3DYXE MEKCOTEH CrOpaeT APKHM OEenbIM MNaMEeHEeM,
a OT pacKaNéHHOH COMpany uiay npH ObLICTPOM HarpeBaHUM AETOHHUPYET.
Temneparypa ero Bcrbiikn ~220°C. Harpesanue no 185°C oH Bblaep-
»UBaeT 2,5 yaca.

B kayectBe oueHb MouiHoro 6pusantHoro BB rekcoreH Hpoko
TIPUMERsAETCS ANs CHapsaxeHus OoenmpunacoB. Takke OH ABRSETCS CEH-
CHUGHNU3ATOPOM MHOTHX B3PbIBYATBIX KOMIIO3ULIMM Ha OCHOBE aMMHau-



160 Yacrs 1, Ouaciige 3HaKOMCTBO

HOW CeMUTPLI (aMMOHAJNIOB W CKANbHBLIX aMMOHUTOB), KOMIIOHEHT ILIa-
cru4nbiX BB THna rekconaacroB # 34aCTHUHBIX JCTOHHPYIOLIMX LUIHY-
POB, UCOAb3YETCH B JIMHEHHbIX pa3pajax and ceficmopassenku U B co-
ctaBe Tepmocroiikux BB ans npocrtpena cxkBaxkud (K npumepy, alpu-
ren, coct. 340)

I'ekcoren Becwama anosur (ITIK 0,001 Mr/a): ripu qanuTeNIbHOM KOH-
TakTe nmopaxaet LUIHC (npexxae scero 1ofoBHol Mo3r), BbI3bIBAaET remMo-
JIU3 KPOBH M aHEMHIO.

paskaaHe TEppPOPHUCThI, He 3a0bIBaliTe B
CaMOJIETE IMOKJIAXKY CO B3PbIBHATBIMHU H
rOprOYMMM BelllecTBaMM

Korna B ocrpocioxkeTHOM GOeBHKE BCTIOMHHAIOT O NJAACTHTE HIH
JAacTHKOBON B3pbiB4aTKe C-4, 3aMaCKUpOBaHHOU 07 KeBATENbHYIO
pe3riHKy, KOTOPYIO IMaBHbl repoil ymyapuics crnparaTb BO pTy, a fo-
TOM B3opBas a3y TeppopHCTOB — He BepbTe. MOWHOCTL B3pbIBa 3TOIO
BB ne HaMHOro NpeBbILAET TPOTHI, a B OCHOBE €ro B OCHOBHOM BCE TOT
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e rexcoreH. [agHoe ke MPEUMYUISCTBO MNACTHUTA B CHOCOOHOCTH
MJOTHO MpHIEraTh K MPeAMETaM, YTo 06ner4aeT Npoueaypy MUHUpOBA-
HUst U ycunusaeT apobsiuuit adhdexr B3puiBa. Ero oreyecTenHas map-
kuporka (IIBB-4, nnactur-4, IIBB-5, JHHIBB-9, 3BB-11), no-
BHAMMOMY, CBSI3aHA C NPHAAraTenbHbIMH: [IACTHYHBIR, THOKUR 1 3na-
CTHYHBIN, a foMonHUTeNbHas ab0peruaTypa «BB» rosopur cama 3a ce-
Os. HazgaHus ke aMepHKaHCKHX IulacTHTOB Bonee ogHoobpasHbl (C-3,
C-4, C-5).

Knaccuueckubi naactht (rekcomsacr) npeacrasiseT coboi cmech
rekcoreHa (75-90%) c¢ nnacrudukaropamu (Uepe3uH, napauy, BOCK M
ap.). OH MOXKeT 1IMeTh KOHCHCTEHLMIO OT MacTbl AQ IMJIAaCTHAHHA MIH
Aake nn0THOM rivHbl. C MNOBBIULIEHHEM COAepKaHus nnacTudukatopa
yAYYIIAIOTCS MEXaHHYEeCKHE CBOMCTBa rekcomiactoB (3aCTHUHOCTD,
BOJAOYCTOMUWBOCTL M Ap.) OJHaKO CHHKAaeTCsd MX MOIUHOCTb W BOCIPH-
UMYMBOCTEL K JACTOHAUMH. DTOT B3PLIBYATHIA MPOAYKT MPAKTHYECKH HE
qyBCTBUTEJICH K YIapy, NpocTpeny ntyneii, TpeHHio, Hekpe. OH He rurpo-
ckonunueH. [{axxe MHoroseTHee (cebiie 30 neT) npeGbiBaHHe ero Moj
BO/ION IJIM B METALIHUCCKOM KOPIYCe HE M3MEHSET B3PbIBYATLIE CBOA-
cTBa. bes yutepba KauecTBY BbiACPKHBACT AAHTEALHOC HArPeBaHHE 11U~
K€ KPHTHUECKOH Temneparypbl. Ilpu BO3AeHCTBUM OTKPBLITOro M1aMeHH
3aropactcst SAPKUM JHEPrHYHLIM OrHéM. JlaurenbHoe o6svveHHe Ha
COnHUE MPHBOAMT K NOTEMHEHHIO NPO/IYKTa H HE3HAYWUTEABHOMY TMOBLI-
LWIEHUIO YYBCTBHTENALHOCTH. Ero rno/skuraHue B 3aMKHYTOM t1POCTPAH-
cTee B Oonbuioil Macce MOMKET MPUBECTH K JeToHauuu. [exkcomsact
ouyeHb Ge3onaceH B 0OpalleHWH U HANEKHO B3PbIBACTCS TONLKO OT CTaH-
JlapTHOTO Karctons-geToHaropa Ne8, morpyKEHHOTO B Maccy Ha rnyOuHy

Bl cMm.

v'TIBB-4 - nnacTiyHas Macca KOPUUHEBATO-KPCMOBATOIO LBETA ¢ KOHCUCTEH-
umeil  rrotHOM raMuel. Ha olllynbs HamoatMnaeT niacTHANH ¢ rieckoat. Huwe
—20°C raepaeer, sbiie +30°C repsier MexaHHYECKYIO MPovHOCTL. Boao c-
Tolumns, Xmauuecknt nuepreH. d = 1,44; t,, 210°C. Moutnoe 6puzauriioc
BB: Q = 3800 x/lx/xr; ckopoctb aeronaunu 7,0 kM/c; Opu3zanTHOCTSL 21 M
dyracrocrs 280 on’. Buiyckaercs 8 Buie Opukera 7X 7 X 14 maccoii | kr,
B KOpHuHeBoH napaduinposanHoi Oymarc.

Jlpyrue oTeuyecTBEHHbIC rekcaniacTbi UMEIOT KOHCHCTEHLUHIO Kay-
YyKa HAH CbhiPOH Pe3HHBI U MOLYT coepxkaTh kiesuwine aodarku. Tak,
rnacTUT Mapkd IBB-11 Beityckaercs B BH/Ie 3MaCTUYHBIX JIEHT, @ MapKH
JHIBB-9 naxe ynakogrbigaetcs B TyObl, Kak 3yOHas nacra.
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B nocneaHee Bpems apceHan nnactHuHbix BB 3ameTHO pacuiupun-
csi. HekoTtopeie U3 HUX IIOMHMO rekcoreHa cojepxar okroreH, TOH,
MEHTONUT WK TETPUI, 8 B KAUECTRE IUTacTH(HUKATOPA BIJIIOYAKOT HHUTPO-
MPOU3BOAHbIE APOMATHYECKUX YIJICBOAOPOAOB, CrylUEHHbIE HedTaHbIE
Macia, creuuanbHble KaydyKd, roplodyde cMOJIbl H B3pLIBYATbIE HUTPO-
NoJUMEPDL.

Tak, HIMPOKO MPHUMEHSETCA MIACTHT, COCTOS LM U3 CMECH MeKco-
reHa (77%) ¢ retpunom (3%) W TpoTWIOM (4%), MPONUTAHHLIA AUHUT-
potoayonom (10%) ¢ MoHoHuTpoToayonoM (5%) u IacTHHUHPOBAH-
HbIH HUTpouenIt01030H (1%) (coct. 347).

[TpocnasnenHas amepukaHckas e3pbieuatka C-4 Brmouaer 91%
rekcoreHa M 9% nnacTHdUKATOPOR, B UHC/IE KOTOPBLIX nojauuzolyTtune-
HOBbIET KayuyKk BUcTaHeKke (2,25%), nuoktuncedauuuar (5,31%) 4 xua-
kas cmaska (1,44%) (coct. 348).

[OTOBAT I1aCTUTB! OCTOPOKHBIM BBEACHUEM H3MejbuéHHoro Opu-
3aHTHOro BB B pacninarnenHbtii i pazbarnedHblil neTyuuM pacTBOpU-
. TeeM niacTuguKarop.

B 1941 r. gokrop dunocodun Muduranckoro yHusepcutera JKoH
K. Ilnxan, pasMbiLiasgs O CMbICNE JKH3HM, BMECTE CO CBOMM YUUTENeM
npodeccopom B. Baxmanom pazpaboran opuruHaneHbii criocod cuHTes’a
FEKCOreHa, MO3BOAKBINHI MOBLICHTL TPAAMLUMUOHHDBIA BLIXOJ B JBa pa3a
(10 70%), anst 4ero B peakUHOHHYIO CMECh CTalH AOMOTHUTENLHO BBO-
JAUTh HATPAT AMMOHUS U YKCYCHbIH aHTHAPHA:

N .
( \ 4HNO;, 2NH,4NO;, 6(CH;C0),0 (N\W
Ny N -12CH;COOH N

LN\A ) o, v “NO,

B tom xe roay ['. Paiitr 1 B. baxmas B npoaykrax 3Toro npousBoj-
CTBA MOMKUMO reKcoreHa oOHapy KW HOBOE MowHelliee TepMocToiikoe

BB okroren.
v Okroren (uukaorerpamernienrerpanurpamun, HMX) — Genoe kpucran-
JHYECKOe BEWECTBO B 4eThIpEX Moaupmkaumax; OaN\ A~ /NO_’}
Haubonee cradusibHa npyu obbidtol Temneparype b- N
dopma; d monoxpucratia 1,906; d nachinnas 0,871; < >
twr 278,5-280°C. Pactsopum B aunetone (2.1%7 N N
4%>%), IM@A u JIMCO; npakTHuecku He pacTBo- OQN/ N \NOZ
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E I phM B cinpTe, upe 1 soae (0,003%° u 0,02%'°%). He rurpockomiyen, xu-

Mudeckd crabuiieH U cBeTOycTOHYMB. PasnaraeTcs KOHLEHTPHPOBAHHBIMH
kucaoTamMy 1 menouamu. flo cuie 6pu3anTHOrO 1eHCTBUA NPCBOCXOAUT rek-
COreCH.

CylecTBYET psiAl HECIOKHDIX, XOTS M 3aMbICJIOBATBIX, METOAHK [1O-
NyueHUst 3TOr0 nereHaapHoro Bewectsa. K 79 2 nedsnon yrcycHot Ku-
cromel dobasuspom 1,5 an yreycnozo ancudpuda u 1,7 2 napa-
Gopria u 0osodsn catece 0o 40°C npu novewnsanuu. 1 orooen-
nelil pacrigop guidepxcugaiom 15 nunym, a sames 006asI0Mm K
neaty cuecs, cocmosiiyyio uz 17 2 yrkeyeuoit xuciomot, 32 2 yk-
cycnozo ancudpuoa, 10 2 ypomponuna, 90 e arivuaynou ceaum-
por u 90 2 98% aszomuou xucaomur. Hpuudésn, unepeduenntor 660-
O 8 YKA3AHIOA NOPSIOKReE.

Peaxyuonnyio naccy nepextewugaiom 15 munym, 3amen
dobasasiom x nett 32 A yveeycnoeo aneudpuda u 28 o cwmecu
KOHUCHMPUPOBAHHOU Q301MNOL KUCIOMbL C AMMUAYHOL Cenunt-
poit (1:1). Yepes 10 xiunym nprawgarom ewé 13 wa yreycnoeo

aneudpuda u npododicarom nepeateuiuaanue 1 uac. [1oo koney
PeaKyuonHyio maccy pazgoosm 50 aun eopavent eoowl. Ilocae
OCHIBIGAHUSL CMeCl OCAOOK OM@U.IbMpPOBblEAIONT, NPOMBIEUIONT 8000U U
cywant.

Mo:xHo obolitch n 6e3 napadopma. Crrewtugarom 6 a1 YKCYCHOSO

aneudpuoa ¢ 13 o 1edanot YReycrotl Kuciomst i Q0bAGIAI0OM K
Q IMOMY pACmBopy 2 & YpOmponund.
B omoenvror cocyde pacmgopsiont 3 & HUmpama aMaonus
& ¢ 5 w1 98% azomuoi kuciomer. Hpucomosnenneiit pacmaop 0o-
goosm 00 mexnepamypsr 40°C u ¢ mewernue 10 vunym wnpuiu-
& 8QION1 K pacmeopy YpOmpoOnuHa, OOHOBPEMENHO NpUKanelgas 0
A yreycHozo aueudpuoda. Teanepamypa npu 3most e 00.1%cHA
nooHumamucs gviute 50°C.
PeaxkyuonHyio adccy GulOepicudaon 8 3moM pexCuie g
meuenue yaca. Téniayio cuecsv ¢ @blOEAUBULUMCS OKWIOPEHOM
Guavmpyiont n6O MA20W, NMAK KAK YKCYCHbLU QH2UOPUO CUTLH B
AAKpUMAMOp U 8br3bléaem crezomeuernue. [Ipodykm npoielgaiom gnaua-
A€ X0100HOI, a 3ament 2opayett G000 U CYULAHT.
Yuumeiean secvrna nuskuit auixod xoreunozo npoovema (~50%) u
20 3GepA3HENHOCHIb NONYMIHBLAMU GCUieCNEAaMU ONBLINHBIE NUPOMEXHURU

Y BPPOO0
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PEKOMEHOVION O JAYHULel OYUCMKU MAKOU OKMOzel NpOocpesamb Ha
eoOaHou bane 6 meuenue yaca ¢ 10% azomnoii xuciomon. Ocmubiguiyio
Cycnensuio omuibmposul8aom 1 nPoMbi8aIOm 8000U OM KUCIONbL.

Hpycue semoouxu npednaeaiom 01s OYUCHKU NEPesoOuMy OKMOo2eH
8 pacmgopunvie romnaexcol ¢ [JM®A, xomopvie nocie duivbmpayuu
paspyutaom 80001

Ilpu kpucmanausayuu 13 ayemona Gul0esIIOm 06a npooOyKma: npu
wednennon oxiaxcoenuu b-hopay, a npu Geicmpont a-moduguxayuio
OKHI02€Hq. '

Okasanochb, 4TO
OKTOreH TaKXKe YYyR-
CTBHUTENECH K MEXaHH-
-HEeCKOMY  BO3JEHCT-
BHIO, XOTS HECKONbKO
MEHEee BOCIPUMMUUR,
yem rekcoreH. Ero ae-
ToHayHst B Konpe Ne2
[TPOMCXOAMT TIPH BbI-
coTe nNoaHATHS 92-
100 MM W OT Tpenus
noj MasiTHHKOM ©0e3
KBapueBoro necka
186-220 MITa.

OKTOreH OTMYAETCs BLICOKON TEPMOCTONKOCTBIO! TEMIIEPATYpa ero
Benbiky ~330-337°C; remneparypy 200°C on mbiaepxuraeT 6onee §
yacog, 205°C — 4 yaca 30 muuyT, a 220°C - 2 yaca.

OH pa3BHBAET KONOCCANbHYIO TEIUIOTY B3pbiBa 10 5460 kJx/kr npu
nuorHocty 1,8, a 1o ciine pyracHoOro ASHCTBUS NHIIL HEMHOIO YCTYAeT
rekcoreny (paborocnoco6HocTh B 6ombe Tpayuns 415 mu). Okroren
SBASETCS OMHMM W3 Haubonee «KpYTBIX» OpusaHTHBIX BB: Makcnmans-
Hasg CKOpPOCTh €ro ACTOHAUMM JOCTHIaET PEKOpAHOHN BenuuuHbl 9,12
Kkm/c, V, 782 n/kr.

Bo ¢nermarn3yupobaHHoM BUAE U B CMECSX C NErKOIUTABKUM TPOTH-
noM (OKTOJI) OKTOreH NpUMEHSETCS ANS CHapsuKeHHs Ooerpunacos, fe-
TOHALMOHHDBIX LIHYPOB, [IPOCTPENa BbICOKOTEMIICPATYpPHDbIX HEPTIHBIX
ckBaxuH (pexum a0 210°C), npuroToBneHUs pakeTHOro TOIIMRE, Apol-
NEHUst CIMTKOB M JAKE [IPU pasrpy3Ke JOMEHHbBIX fieqeH.
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OH Takxe He YCTyMaeT IeKCOreHy MO TOKCHYHOCTH M YCMELIHO [10-
paxaet LIHC 1 KpoOBETBOPHYIO CHCTEMY.

M3 cyxoro cnupra HECIOXKHO TIPHIOTOBUTH €lUE HECKONLKO MeHee
3HAMEHHUTLIX, HO BecbMa mnosiesubix BB: MMAH (monomernsiamuna
untpar), UTMTHA (UMKJIOTPHMETHICHTPHHHTPO30AMHMH) H
JHITIMTA.

v IHIIMTA (N,N'-JIluHurpo3oneHTameTnIenrerpaMut) — 6esioe KpUCTaiin-
4ECKOE BCHICCTBO, PACTBOPHMOC B CIIUPTaN, GeH301€ W ro-
psauedi soic. pu 150-180°C aetonmpyer ¢ HeUpRATHBIM ON\ /\
3anaxoM. Bipsisaercs or yaapa. CTadWau3mpyioT MHHe-
panbHbizK Macaaztu. [loayuaior B3aumyodeiicTBHeM rex- < // >
CaMETHAIEHTETpaMMKHa € a30THON KUCIOTOM B NIPUCY TCTBUK \/
Hurputa Harpus. Tlpumeusior xak mapoodpasoBarens B NO
1IPOM3BOACTBE Kay4ykoB. O0/1a1acT HCBRICOKHM diyracupimM IeiicTauen. B Ka-
decTBE BB CavMOCTOATEILHO  HCNOIL3YCICH BECHMA OMPAHUYEHO M HE TOILKO
M3-3a 3anaxa.

Ecnu Bam nonagoburcs JIHIIMTA ans npousBoacTsa kayudvka,
3HaiiTe, YTO FOTOBHTCS OH O4YEHb npocTo. Pacmeop, codepocayuir 2,8 >
ypomponuna 6 5§ A1 600kl NOOKUCIRIONT HECKOTbKUMU KUY
vreyenon wucaomel 00 pH ~ 3. Ocmopooicno! B boree kucnoit

cpede iLin npu 3aMeHe KUCI10mbl Hd D0Aee CUNBHYIO BOZMONICHO

@ obpaszosanue 8 xo0e Oalpueliiell pearyuu Hapaoy ¢ UCKOMbLY
npooyvrmort UTMTHA (yuxaompuste muieHmpuHumpo30aMuHa).
Hapanneavho ¢ 12 a1 godur pacmgopsiom 8 2 Humpuma nampiis.

Oba cocmasa ox:ranxcoaiom nuxce 8°C u crusaion anecme. Bui-
ocaenue [JJHIIMTA npoucxooum npu pH pacmeopa ¢ npedenax 4,5-4,6.
Buinaswuin beavinr kpucmantuueckuil 0cacox omghulsmpogsi-

& | saom, nponwisaiom xonoonoii 600oi u creexa ayemonom. Cy-
wWam KoHeyHvlll NPOOYRI NP MEMNEpamype He NPeablutaouerl

50°C.
Ecnu Hecko/IbKO KPUCTAIMKOB FOTOBOFO NPOAYKTa CTYKHYTh
MOJIOTKOM Ha METAIIHYECKOll MOBEPXHOCTH, pa3facTcs rpom-
kUil Bpictpen. ITpu 3ToM OTBpaTUTEnbHbIA 3aMax MOoACKaXeT
BaM, uto Bbi JeACTBUTEIBHO [TOJIYUHIIH TO, YTO XOTEIH.

M3 tex e npoayKTOB, cllerka BHAOM3MEHHB YCIORHS, MONyYaeTcs
uuKorpuMernientpuaurposoamun (UTMTHA). D10 molyHeiimee
BB 1o meToHaiMOHHLIM XapakTepHUCTHKaM DPEROCXOAUT TPOTHUI, OHa-
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KO uMeeT OAHH CYIUECTBEHHbIH HeAOCTAaTOK — HHU3KYIO XHMHUYECKYIO yC-
TOHYUBOCTD.

v Uuxsnorpumernientpuuurpodoavun (HITMTHA) — H»
#EATOE KPUCTANANYECKOE BEUIECTBO € t,, 105°C. Pac- ON{ /C—\I\{NO
TBOPHUM B allETOHE, [II0XO PACTBOPHM B METaHONE, HE If | .
pactsopuM B Boje. OueHb 4yBcTBUTEdCH K ACHCTBUIO H,C  _CH,

cBera (ocobenno Y@ crnexrpa), pe3Ko CHMKAOLIETO
ero ycToiunsocTs. Tlepekpucrannniosaniisiii mpoaykr NO

6o.1ee crabuien. bpusanrTioe BB, uyBcTBUTCIBHOE K yAapy W HArpPEBAHHIO.
CptpbE ;119 NPOU3BO,ICTBA TEKCOTEHA.

Hoayuarom L{TMTHA oonosperterteit CAUBAHUEAL MPEX OX.1ANHC~
Oénneix (0-5°C) pacmsopos. 4 > ypomponuna g 6 a1 800wl 12 2
Humpuma nampus 8 16 a1 godwr u 10 a1 50% ceprotr kucromel.
Ipu »moxt snauenue pH peaxyionnoll maccel Haxo0umcst 8 npe-
dexax ~ [,0. B venee kucion cpede nanpagieniie peacyui cie-
waemes ¢ cmopony  obpazosanue conymemaeyioueco JHITMTA.
Buinasuiuit sekope scéantetit 0cadox omgiLiemposelsdion, npo-
MBLGUIONT COOUBLIN PACMGOPOM U 8000U 00 NEURPAiLIHOl pearyliil, Cy-
wan.

Bytecmo ceprotl Kucaonsl MoOMCHO UCHOTL308AMb  pa3bagie HHYIO
asomuyo max, umobst pabouuil pacmgop unen pH ~1. Monspnoe coom-
noutenue YpomponuHa ¢ HumpumoM Hampus 8 IMOM CAYHAe CHUNCAION
0o 15 unu g gecoeost suipancenuu g Hawesr ciyyae Ha 4 2 ypomponuna
dobasasiom 10 & numpuma Hampus.

Jl1s nogeiutenuss CHIONKOCMU NPl XPUHEHUU KOHEeWHBIll npOOYKHI
KpUCMAATU3YIOM U3 AYEMOHA UIU MEMAHOAA.

B nposviunennocmu 0na noaywenus LTMTHA uacmo ucnoassyion
BOOHBIE PACHIGOPBL (POPMANUHA U AMMUAKA, K KOMOPuIAt 000AGASIOM
HUMPUM HAMPLS.

VYcranosneno, uto obpaborka LITMTHA koHueHTpHpOBaHHOIM
a30THOH KHCNOTOH NPUBOAHT K 00pa30BAHUIO MEKCOreHa.

>

Bcé n3 Toro ke ypoTponuHa MOMXHO MONYYUTh eié OAHO HHTepec-
HO€ B3PbLIBHATOE BEIUECTBO — MoOHoOMeTWiIamMnHa uurpar (MMAH).
DTOT aMHHHDbIH KOMIOHEHT IIHPOKO NPUMEHSETCS B OpraHUyecKoM CHH-
T€3€, B TOM YHCIE B MMPOU3BOACTRE MHOIMOYHCIIEHHBIX NlIekapeTe. B oTnu-
4YHe OT BLIHEOMHUCAHHBLIX COCAMHEHMH 3acTaBHUTL €ro ACTOHUPOBATh C
MoMoIbI0 MOJIOTKa Aeno HebOnaropapHoe. Utobnl 3aBecT Takoe Belile-
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CTBO, NoHaRoOMTCH He Menee 2 r TMT]]. Bumecre ¢ TeM, MOHOMETH/Ia-
MHHA HUTPAT UCMONL3YIOT [IPH KOMIIOHOBKE HEAOPOTMX MPOMbBILIIEH-
HeiX BB tuna acrpanuros. CKOpocTh IETOHAUMM 3TOHW CONMM AOCTUraeT
6,1 kM/C PU OTHOCHTENBLHON NIOTHOCTH 1,2, 4 B KOMIIOZHUHUAX ¢ FHAPA-
3UH-THAPATOM 10 8 KM/C.
v'Monomernaamuna Hurpat (MMAH) CH3;NH, HNO; - 6e:tbiit ouens rur-
pOCKOﬂV[‘leIﬁ HOpoUIoK, pacrmbma}omnﬁca ta BO3AVXE. XOpOUJO pacmopuM

B BO/i€, OIPAHUYEHO B CHUPTE, HE PAacTBOPHM B alETOHe. XPaHAT B 3aKyHo-
peHtioMm Bike. BipbiBactcs 1pH aeficTeiM 1eTOHATOpA.

Metoa nonydenns MMAH 3 cyxoro cnupra ganeko He caMblii
KOHOMMWYHbIA, HO 3aTO RIOJAHE Aoctynublid. B 50 s 15% coasnoit ku-
CAOMbL MpU NOMEIUUBAN UL pACWBOPSION 7 & PeKCAMENILiIeH-
& MEMPAMUHA 1t NEPenocam Koaby ¢ COOePACUMBLM HA BOOSHYIO
oanio. my npoyedypy nposodstm HOO MSPON, YNAPUBAS KUK
MOXCHO DoIbULe HCUOROCHIU. Buinaguue npu oxaancoenuu xpu-
Cmaitol MOHOMEMUAAMUNA XAOPUOA OMOCISUONT, HEPEHOCANT 6
K010y ¢ 50 wn ayemona, miyameabHo nepeMemusaion, Guibmpyiont,
cyuant @ GbINAPUMeAbHON Hauine 1ia @00sHOl bane 11 COXPansiom 6 cep-
Memuunoll EMKOCmu 00 8IMOPOO ImMand.
5 o noavennoco 2u0poxaopuoa MOHOMEMUIAMUHA PACMEOPIONT 8
10 2 goowr 1 gansaiom 6 pacmaop 12 2 numpama ceunya 6 50 an godwt.
Buinadaem benviil Henpo3pauHsiil X10NMbe@UOHBLI OCAOUK XAOPUOA CELUH-
ya. Eco omoersiom guiempoganuent u omopacwvieaiont. Quabmpam ewi-
napusaion A0 NOAB.IeHUS KPUCTALIOS, 3amert oxaaxcoaom ezo 0o 0-
53°C, omwtemposeigaiom ocadok, nPoOMBIGAION HPOOVKIN AUenonoM u
cyuwam npu mexnepamype 50-60°C. Xpausm comoeviit MMAH 8 yxyno-
peHHol mape.

7.2. BocKpeulernue napagunosbix Mepmsenos

C paBHHTENbHO He Tak AaBHO B XIX B. go 70% napaduHoBbIX yrie-
BOJIOPO/IOB, BbIACNAEMbIX [IPH Teperonke HeTH, BbIOPACLIBAIOCH
M3-33 XHMHUYECKOW MHEPTHOCTH. MX gaxe HazblBAIM «XHMHYECKUMH
MepTBellaMHuy [0Ka 3a «BOCKPEUIEHHE» He B3ANHCh HEMELIKHE XHMHKH
[epman Konvbe (1818-1884), Bukrop Meiiep (1848-1897) u naw co-
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oTeuecTBeHHHK Muxaun Meanosud Kouosanos (1858-1906), paspaGo-
TABLIME METO/1bl HUTPOBAHHUS 3THX BELIECTB.

Hekoropeie HHTpOYrneBoAopo/bl HALIM MPHMEHEHHE B KauyecTBE
KOMIIOHEHTOB TOMNBA paKeT U npomelieHHex BB. Ocoboro BHUMa-
HUSE B DTOW rpynine 3acnyXUBatOT HUTPOIIPOU3BOHEIE METAHA.

CoBpeMeHHbIE TEXHONIOTUH CHHTE3a HUTPONAapapUHOB BKIIOHAIOT
00paboTKy MOMYTHBIX ra3oB HegTenepepaloTKH pa3BeASHHONH 430THOM
KucnoToi npu temmneparype okono 450°C u pasnenuu 1,0 Mlla ¢ no-
cneaytoilleii pekrudHkanuneii.

Hurtpomeran [MonyyarOT AECTPYKTHBHBIM HUTPOBAHMEM TNpOMaHa
napaMu KOHUEHTPHPOBaHHOH a30THOH KHcnoTel. OAHAKO €ro MOXKHO
CHHTE3HPOBATE W B 6onee MArkyx 1abopaTOpHBIX YCIOBUAX.

A Hu neosnot bane v 5 2 xaopykcycnou xuciromer dobagasiiom 10 2

MOTUEHORO I60A U NO HACHIEM NPU NOMeWUBUHUN gculnaiom 5 &2
A nuugegon coowt. flo oxonuanuu ecnenusanus dodasasiom pac-

maeop 10 & numpama wampusi ¢ 12 ma 600bl. Imy 20MOeHHYIO

¢yech nepelonsiom, naspesas Ha macisHou bane. [pu amom pe-
@ AKYUOMHASL Adcca yepHeem U CUibHO Nenumcs. Humpoueman
OMOOHSIEMCSL 8MeCMe ¢ GOOOU, KOMOPVIO OMOeision 8 KOHYe HA Oelu-
mevnoi goponke. Humponteman cyuiam nad 6e3600nblM X10puoom
RECILYUS U NPU HCLTAHUU NePE2OHSION NOSIOPHO.

v Hurpomeran CH;NO; - GecusetHas noasmxHas xuakocrs; d = 1,132; t,, -
29°C; t,n 101°C; pacTBop# B 3TaHONE, YQupe U BoJe (9%); BuTEIBACT 10
2,2% Boant. Bapuisoonacen. upoxo 1npumenserca B NpOMBILIIEHHBIX
B3PbIBUATHIX KOMIIO3ULIMAN.

[Tponykr ofnagaer HU3KOH YYBCTBUTENBLHOCTBIO K YAAPY, ACTOHH-
pyeT oT B3pbiBa TpoTHia Maccoii 6onee 3 r. CKOpPOCTs ASTOHALIMH HHT-
pomeTana 10 6,5 kM/c, 6pH3aHTHOCTE B TecTe «obkuManua» 15 Mm or
1walku rerpuia maccoil 5 r. Tlo cune dyracHoro neiictBus oH B 1,44
paza npeBOCXOAMT TpoTun. KpHTHUECKHI guameTrp ero AeTOHAauMH B
craneHo# TpyOe 8-10 mMm. Tlo sHepreTuyeckuMm XapaKTepUCTHKAM HUT-
poMeTaH OIM30K K NeKCOreHy.

HuTpomeran ycnemHo ucrnons3yloT B HedrenolwiBalolieil npo-
MBILIIEHHOCTH 15 BHYTPUILIACTOBBIX B3PBIBHBIX pador. OH uMeeT pan
HECOMHEHHBIX AOCTOMHCTB: 00nafaeT Xopolueil TeKyYecThIO JaXe IpH
MHHYCOBBIX TEMIIEPATypax, MaIO pacTBOPAETCH W MIPAKTHYECKU HE cMme-
IWHBAaeTCA ¢ BOAOH, YTO AAET BO3MOMKHOCTB MPUMEHATH €ro Ha 00BOI-
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HEHHBIX yyacTkax. KpoMe TOro, oH TsbKenee BOABL, YTO IMO3BONISET 3apsi-
XKaTb CKBOKHHBI JaXKe Yepes3 CIOH BOAbL.

HurpoMmetan ofinagaeT BbICOKOIl KOHUEHTpauueid dHepruun u 3¢-
(PeKTHBHOCTbIO B3pbiBa. Ero HeManioBamHLIM NpeuMyIHeCTBOM SBAACTCSA
BECLMA HI3Kas TOKCMYHOCTb, KOTOpas He NpeBbilllaeT nokazarenu OeH-
3HHa.

Dr1o xkuakoe BB pacTropsieT MHOrye HUTPOCOEAMHEHMS, KOTOpbLIE
1CMOb3YIOTCH B KadecTBe ero saryctureneii (tetpus 40%, coct. 349;
Tporui 30%, cocT. 350; rekcoren 3%, coct. 351; Tabn. 20). Kputuue-
CKHH c/IOH YCTOMYUBOM eTOHAUMH TaKHX «pacTBOPOB)» COCTABIACT BCe-

ro 0,5-1 Mm.

Ta6auna 20. Kuokue BB
Nel 349 | 350 | 3s1 {352 | 353 | 354 | 355 | 356 | 357 | 338
% Hurpounapagiiossie (nitipoveraiosiic) B3

Ka:tua sirrpat 63
AMMOHIIS HITpaT 67
Hurtpomeraii 60 70 97 33 36 75
Hitrpodropnt
Tetpauutpomeran
Tpotiut 30
Tetpiia 40
[ekcoren 3
Jlitokciia asora
AJtoMHHIEBaA 11vVapa
Kepocun

90

1~
A

10 12

Nel 359 | 360 | 361 | 362 | 363 | 364 | 365 | 366 | 367
BB [Unpeurea BB TiopneHa

o]

%

Aunsint

leanur
[Tanknac-
™"

OxkcouuT

64 46 57 84

RN
b

A30THaA KHCAOTA KOHLL
MonouttTpobeH3on

Mououutpokcuaon 18
Tpotun 54 48.4
[TukputnoBas kKuciora 58
okcna azora
Antomitriiesas nyapa 40
Kepocun 16
Cepoyrrepon 36
Honuaxkpunasmua 3

S| Fenbrodusr

>
W
[=

64 70 51.6
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KucnopoaHiiii 6anaHc B3PbIBHOTG Pa3NOKEHHS HUTPOMETaHa CTpe-
mMutcst K uiaeaibhomy (- 0,393%). Bmecte ¢ teM, BrefeHHe aMMHAYHOMN
CENUTPbI B COCTAB HUTPONapapHHOBBIX IBTEKTHUECKHX cMeceit 1o3BoNs-
€T 3HAYHTEAbHO MOBBLICHTL UX (yracHbie CROICTBA M IKOHOMHYHOCTD
B3pBIBHLIX padoT.

Tak, crexHOMeTpHUYECKast CMECh HUTPOMETaHa C aMMMAYHON CenuT-
poii (33:67. coct. 352) Ha 12% »ddexrurHee aHATOrHYHOH TPOTHIOBOI
(22:78, coct. 180). O6bIUHO, TAKHE B3PLIBYATBIE CMECH FOTOBAT Ha MECTe
TPUMEHEHHSI, MPONKTLIBAS CETUTPY B LUMYPE.

Ouenp 3¢ hekTHBHDb MnAacTUYHbIE BbICOKOYCcTORuUURbIE BB Ha ocHo-
BE 3aryUIEHHOrQ HHUTPOMETaHa M MENKOAMCIEPCHON aMMMA4HON CEeNuT-
Pbl, KOTOPBIE MO MOLHOCTH HE YCTYMAKT AHHAMUTAM, HO MMEKT Maccy
ITPEUMYLIECTR. BBICOKYIO MOPO30YCTOHUHUBOCTD, HH3KYIO MEXAHHYECKYIO
YYBCTBHUTEABHOCTD, CE0ECTOMMOCTb M TOKCHHYHOCTh. O0bEMHas aHeprus
1X B3pbIRA gocTHraet 7560 kJ#/n, OpH3aHTHOCTDL B TecTe «OOXKHMaHHMD»
14-19 MM, cKOpOCTb AeTOHALMH 10 5,8 KM/C, paboTocnocdOHOCTL B OOM-
oe Tpayusas mao 490 mn (1. e. Ha yporHe TDHa 1 rexcorena, 8 1,7 pasa
BbILIE TPOTHAA).

B coctar MHorux npocteiininx BB THna wHrajgmyos i rpanyJimrTos
HUTpoMeTaH A00aBASIOT B KayecTBE CEHCHOMNU3ATOPA, MOBBILAIOUIErO
BOCMPHHMUYHBOCTD K MMITYILCY AETOHATOpA.

Bgenenune B coctaB HuTpoMmeraHa amoMuHHg (10 25%) nossonser
YBENHUNTL 0OBEMHY IO JHEPrHIO B3pbiRa NOUTH B 2 paza (1o 9660 «Jlx/n),
3HAYHTEILHO MPEBOCXO/S 110 3THM MOKa3aTensM aMMOHan, ajlloMOTO,
rpaMMOHAJT M aKBaTOoN.

Jlna noeblinenus Gusnueckoll crafunbHoctn noxobunix BB cry-
WAKOT HUTPOMETaH NTHOO BMECTO ATIOMHHHUEBOH MYAPD! MPUMEHSIOT TOH-
KYIO CTPYXKY, 0Opazylowyt xeéctkuil kapkac. Ecnu «paborocnocos-
HOCTb» CBOOOJHOrO HHUTPOMETaHa HAXOAMTCA HA YPOBHE AMMOHHTA
62KB, ero cmecu ¢ cenutpoii (36:63, coct. 353) maxe HeCcKONLKO HHKE,
TO KOMIMO3MUMS ¢ amoMitnueBol nyapoit (3:1, coct. 354) 8 1,73 paza u
aropaiieroil ctpyxkkoi (3:1) B 2,4 paza MolHee 3TOro rpo3Horo aMMo-
HUTA. A

OcHorHbIM HegocTaTkoM BB Ha ocHoBe nuTpoMerana, noxanyii,
SBNAETCS OTHOCHTENLHO BbICOKAs NETYHECTh, TOKCHUHOCTL MaPOB, Orpa-
HHUYEHHDIH CPOK XpaHEHHS.
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OkucAUTENbHBIE 1 ASTOHALMOHHBIE CBOHCTBA HHUTPOIMPOU3BOAHBIX
MeTaHa YCHJIMBAIOTCA C [OBBILIEHUEM cojepxaHug asora. Ewé B 1857 r.
Jleon Huxonaesuu llumxos (1830-1909), yuenuk [lroma u byH3eHa,
u3yyas pasjioKeHHE MPOM3BOMHBIX rpeMyudeil U M3ouHaHypoBoit (pysb-
MHHYPOBOH) KHCJIOT, NOAY4YH] HUTpPOGOPM U TeTPAHHTPOMETAH.

Humpoghopat Hec1oxcno cunmesuposanv 6 1abopamopHuix yc-
A J206UAX Npu ndauvuy mempanumposemana. g smoeo 1 2 2uo-
PORCUOU KLU pucmeopsiom @ ciecu 5 o smano.ia u 2 2 goder. K
A IMOMY PACIBOPY NPU UHINCHCUBHOM NEPEMEUUBAHLY U TTCANe-
pamype ~30°C no kanisn npurueaiom 2 2 mempanumpoMenia-
@ Ha. Beinaguie scéamote Kpucmaiisl KaJARHOH CONMH TPHHHT-
POMeTaHa OMpUILMPOBHISAIONT U NPOMBIGAION XOJOOHOT BOOVIL.
Boouwiit pacmeop omoco coeduneniis ¢ pAcmeopoM Humpama uiy aye-
Mama CeuHIYA 00pasyent 0CAQoK, OUCHb G3PLIBOONACHBLI & CYXOM CO-
emostiuat! Ecau dice noayuennsie KpUCnaa el KAWUNHON cO mMputuim-
POMCMANa HeGObWUMU NOPUNAMI NPU NEPEMEUTIBANUY NPNCLINAMb K
10 o 80% cepuon vucromn, mo oHu ovecysevusaiomes. Harpodopm
gbrdeisiom npu meunepamype uiice 25°C 8 GUOC KPUCTIALIUYECRO0
0Ccaodka, KOMOPLIl RPOMbIGAIONT X0100HOU 3000n. Buiute s3moit mene-
PAmypsl o1t REPeXO0Ln & MACHSTHUCHIVIO JCUOROC b,

v Inuurpomeran CH(NO,); - KeiaroBarast KU.IKOCTL, ty, -15°C: Bhive 100°C u
y.1ape B3PBIBACTCS: PACTBOPHUM B d(upe. ITanole i Jawe Boae. llpuncnsieres
ans usrorosienus BB.

v'Hurpogopm (Tpunnrpomeran) CH(NO;); - 6ecuBeTiibie NOHOKAUIIbIE KPH-
craambs; 470 = 1,479: 1, 25°C: t,,, 45-47°C npu 22 MM pT. CT.; CMELIMBAETCS C
BOJ0H M OPraHMYECKHMH PaCTBOPUTE/SIMU. B3phiBactTCs npy Harpesanuy, yjia-
pe u Tpenuu. [lonvyaior AecTpYKTHBHLIM HHTPOBAHHEM aleTH/IeHa a30THOM
KHCHOTOH B NPHCYTCTBUM CofeH PTYTH. SLAOBHT (OKMCASET NeMOTIOOHH KPOBH
10 MeTremornoduta). Cunphas kucaota (K = 6,8-107)), Coim sokénwix meran-
AoB ouenb B3pbiroonacusl. Mcnonssyeres B npoussoactse BB, nanpumep, B
CMECSX € YIIIEBOAOPO.JaMu (cocT. 355).

v Terpauurpomeran C(NO;)y — GecuBeTHas MacASHHCTAs RHIKOCTh C PE3KUA
3anaxoM; ty, 14°C; t,,, 125°C v 34°C npu 20 mM pr. ct.; d = 1,65. PacTBOpHal B
00bIylbIX OPraHWYECKHUX PACTBOPUTENAX; HC PacTBOPMM B Bode. B Bo1HO-
HIEI0YHOM cpede MelleHHo pasiaraercs. CHiblibill OKHCIHTENL U HATPY OIUKHH
arenT. MajlouyBCTBUTEAEH K MEXaHHUYeckuM BozilcicTBusn. [Ipumensercs B
KaucCTBE PAKETHONO T10ILIMBA, a TAKKE A7 M3TOTOBACHHS KIIKHN M IL1aCTHY-
Hbix BB.
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Yrtobbt moslyuuTh TETpaHUTPOMeTaH, He ofs3arefbHO obpabatsl-
BAThb AUECTHICH OKMC/IaMK a30Ta B [IPUCYTCTBHH COJIEH pPTYTH.
Jocmamouno cmece YKCYCHOZ0 an2uopuoa ¢ KOHYEHMpPUpo8aH-
HOUl azomuoll kucaomoi (5:3) ocmagume nNpu KOMHAMHOU MeM-
nepamype Ha Hedeno:
4(CH;CO0O),0 + 4HNO; = C(NO,)4 + 7CH;COOH + CO,
TerpaHuTpoMeTaH B CMeCcH ¢ ABYOKHCHIO azoTa (7:3, t,, -30°C; cocr.
356) ncnonb3yroT Kak BbICOKOIDEKTUBHBINA OKHCIMTEND /1l HKHIKOTO-
IIMBHBIX PaKeT.

AN &é

L&L

CxopocTh aeTOHauMH TETPAHUTPOMETAaHA B cTalibHOM TpyOe cocras-
asiet 6,4 km/c, Teriora ero B3pbiBa 6300 xJDK/Kr, a2 06BEM BbigeAsIeMbIX
rasos 670 n/kr.

CnenyeT UMeTh B BHJY, YTO B CIIMPTO-LUENIOYHON Cpeae B3phiBYATHIC
CBOIICTBA TETpaHWTPOMETAaHAa BO3pacTaloT 3a cuét obpa3oBaHUs B3pbIB-
4aTbiX COJIEH TPUHUTPOMETAHA:

C(NO?_)4 + KOH + C2H5OH = KC(N02)3 + C3H5ONO)_

JloGaenenue TerpaHurpomeraHa K tpotuiy (3:2, coct. 357) noseo-
JsieT TIOgHSTHL TEIUIOTY B3pbiBa Takoit cmecH g0 7180 k/lx/kr u yBesu-
4yuTh €€ pabotocnocobHocrb B 1,61 paza.

CrexyHoMeTpUdecKass CMeCh TETPAHUTPOMETaHa C HUTPOOEH30JI0M
110 MOLIHOCTH B3pPbIBA NPEBOCXOAUT TPUHUTPOrMHLEPHH.
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Bspuisuarble KMAKOCTH HAa OCHOBE TETpAaHWTPOMETaHa ¢ anudaru-
YECKMMM K apOMaTHUYECKMMH YTJICBOAOPOAAMU TAKKE OTAHYAIOTCHA Bbl-
COKOI aeToHaUMOHHOI crocoOHOCTBIO. Hanpumep, KpUTHHECKUH aua-
METp YCTOMUMBOrO B3pbIBa dKBUMOJAPHON CMECH TETpaHWUTPOMETaHa ¢
KepocuHOM (cocT. 358) coctaBaset Beero 1,2 MM, a CKOPOCTb AETOHALMWH
pocrturaer 8,5 KM/c, 4TO [03BOSISET HCIIOJb30BATbL €€ B TEXHOJOrMIX
B3PbIBHOIC OYpPEeHHS M I8 KOHTYPHBLIX B3PbIBOB OFpaHHYEHHBIX 00BE-
MmoB. [To cpaBHeHMIO ¢ MOHOHUTpOMeTaHOBBIMU BB oHu oTinuatorcs
6osiee BbICOKOH (H3udeckoil cTablIBHOCTLIO M BHYLIMTENBHBIMKU OpH-
3aHTHBIMH XapaKTEPHUCTHKAMH.

IepcnexrusHoM sBagercsa paspaborka coBpeMeHHbIX BB Ha ocHoBe
NOJIMHUTPOTIPOM3BOAHBIX METAHA.

Tarxe He3aypaAHbIMWU AETOHAUHMOHHBIMM cBOMcTBaMH o001aaal0T
BOAM3KHE 110 CTPOEHHIO HUTPONPOM3BOJIHbIE APYrHX oneduHoB. Hekorto-
pble M3 HUX MPUMEHSIOTCS B KAYECTBE pakeTHOro toiiuea. Crexvomer-
PUYECKHE CMECH HHMTPO3TaHa WM HUTPOIPONAHA C aMMHAuHOMN CcenuT-
pOﬁ 10 CpaBHEHHUIO C AHATOMMYHbIMK  B3pbIBUATBIMHU KOMIIO3HLIMAMH
HuTpoMeTaHa Oojiee cTabuabHBL, NPaBaa, MX SHEPreTHYECKUe [oKas3are-
au Ha 15-18% Huxe.

v Hutrpostan C,H;NO, - GecuBerHas »HAKOCTb; d* = 1.05; ta -90°C:
Lo 114°C; cacmvBaeTes ¢ OONBIIMHCTBOM OPraHUUYECKUX pPacTBOpHUTE/EH;
pactBopuM B Bo.I¢ (4,5%). B3pbiBaeTes oT Kallcioa-1ETOHATOPA.

v Fexcauutpoatau (NO,);CC(NO,); — BockooGpa3Hoe KPUCTALIHYCCKOE Be-
wectso; d-° = 2.25: toasa. 150C. TpumMeHsieTcs B KAYECTBE OKUCIIUTEIS B CMeE-
CEeBBIX BHAaX TBEPAOro PaKeTHOro ToiliuBa (Hanpumep, cocr. (678, EREC.)

v 1-Hurponponau CH,CH,CH,;NQ; - GecuBeTHas ;}KHAKOCTh; d®=1,00; 1, -
104°C: ty,n 131°C; cmewnBaeTcs ¢ oprani4ecKuMy pacTBOPUTCAAMH; orpa-
HUYEHO pacTBOpUM B BoAe. JleToHHUpyer npu HarpeBauuu u yaape. Kommo-
HEHT PaKeTHOTo TOMuBa. [10 ACTOHAUMOHHBIM XaPaKTEPHCTHKAM YCTYNacT
HUTPOMeETaHY.

v’ 2-Hurponponau (CH;);CHNO,; - GecuperHas ®HAKOCTS; d* = 0,988: t,, -
91°C; tu, 120°C. B3pbiByaroe BEIIECTBO {10 CBOiiCTBaM 6Au3koe K 1-HUTpo-
niportany. KOMIOHEHT paKeTHOTO TONIINBA.

v TpuuntpaauetoHuTpha (NO;);CCN (TplmquoaTaHHquu.n) — KelToBa-
TOE KPUCTALIHYECKOE BEILIECTBO; Iy, 41,5°C: pacTBOpuUM B 3¢upe; pasnaraer-
cs Boo# u Tanoaom. [1pu yaape u Harpesanuu Boiie 220°C aeronupyer.
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BzaumoneiicreueM HurpodopMa ¢ HMMETWIMOYEBHHOH YIanoch
CHHTE3UpPOBATb C BLICOKMM BbiXOJ0M (95%) OoueHb Ba>KHOE B3pbiBUATOE
coeMHeHNe 3aMellEHHO# rexcaHuTpoMouesuHbt - BTIM. Ckopoctb
ero neronauM aocruraer 8,0 km/c. OOxarue CBHMHLOBLIX CTOJOHMKOB
BbIcOTOl 60 MM, quamerpoM 40 MM CTaHIapTHBLIM 3apsAI0M COCTaBIgeT
26 mMm. Pacunpeniie B cBHHLOBOI BoMOe Tpayuns — 465 mwm. [lpu atom
BELIECTBO MMEET MaealbHbil KUcaopoaHblit Dananc (0%). YyscTerTenb-
HocTh BTOM K yiapy HaXomuTcs Ha YPOBHE rekcoreHa u cocrasaser 50-
60% npu naneHuM rpys3a Maccoit 2 Kr ¢ BoicoTet 30 cMm. Peakuus ero
B3PLIBHOTO Pa3si0KEeHHs HMEET BHJL:

C:;HgO3Ng = 5CO, + 4N, +3H-0
N'.N'-duc-(B,p,p-rpunurposrua)mouesuna (BTIM) — Geantit aropgubiit
nopowox. He pacrsopunm 8 qerupéxxmpumzosm Tl\’oz I?IOZ
VPAEpOIIE: 11710X0 pacTeopun B Boae (0,008%7), o NCCH,NHCNHCH,CNO,
0en30/1e, JMOKCaHe ¥ XJ10podopMe; pacTBOpUM B ) T
ALCTOHC (17,5%25). Toayuaior B3auMOICHCTBH-
CM BOINIOI'O pacTBOpa TPUHHTPOITHIOBOTO ClidpTa ¢ HACLIIICHHBIM pacreo-
POM MOUYCBHHDBL

|
rlxlo2 0 NO,

I'naBa 8. Ilpouie Hekyaa. Kunkue BB
8.1. JIlom camvuil U npenzerw

XIX B., noxanyi, Majo YTo Tak OTBJEKAN0 XHMHKOB OT padoThl,

KaK 0CTOAHHbIe OTKpbITHA. BOT M anrnuyanud I'. Ulnpenrens B
70-e roabl npeasoxui B Kauecrse KUAkMX BB cMmecu koHueHTpHUpOBaH-
HOli a30THOM KUCSIOTH! ¢ YIJIeBOIOPOAAMH HAH apoMaTHYeCKHUMK HHUTPO-
NPOH3BOAHBIMH.

B uncne Haubosiee serennapHbix BemectB LUupenreas oxconur,
cMech MUKPUHOBOR M a30THOM KucaoThl (58:42, cocr. 359), # reabro-
ut, conepkauiuii MOHOHHTPOODEH30A M a30THYIO KUcaoTy (28:72, cocT.
360) Ha KM3ebIYpPOBOM HAIOSHUTESIE.

Ot BB He ycTynatot no cuie B3pbiBa AMHAMHUTaM, NpU4éM, aKTHB-
HOCTb HE0POTOro reibrodura gake HeCKOsbKO BHILLE,

B «iiMnepuanucTuueckyo» i CHapskeHHs ¢paHuy3CcKHX aBua-
OoMO npuMeHdNCa reNIHT, CMeCb MOHOHHUTPOOEH30/1a H HUTPOKCHI0/1a
¢ 94% azorHol kucsnortoi (18:18:64, cocr. 361). Cxopocrb ero aeroHa-
LMK JocTHraeT 6,7 kMm/c.
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BBenenue Takoro CHJILHOrO OKHMCJMTENH, KAk a30THAf KHCJIOTA4, B
cMecu ¢ Tporhiom (54:46, coct. 362) no3BonseT BLIPOBHATL KHCIOPOA-
Hbift DajlaHC ero B3PbIBHOFO PazlOKEHHS K NOBBLICHTL 3(eKTUBHOCTDL
jJeToHaluu noytu B 1,5 paza.

[IpakTHuecKOe MCIONBL30BAHHUE ITHX COCTABOB OFpaHMYEHO JeTyde-
CTBHIO a30THOH KHUC/I0TbI B €€ BBICOKOW arpeCcCHMBHOCTBLIO, MOATOMY CO-
BpeMEHHble BapHaHTbl NoA00HBIX BB BKIIIOUYatOT €€ XenarHHU3auuio.

BecbMa noCTYIHBIMH ABAAIOTCA I'eJld a30THOUM KHUCHAOTBL ¢ deppo-
cIIIaBaMi, NOTMMEPH30BaHHbIC [10HAKPHIIOBON KHCIOTOR 1180 e amii-
JIOM, TEIJIoTa B3pbiBa KOTOpbIX B mnpeneiax 8400-9250 kJIx/kr wiu
12500-13800 wJTx/n.

PekopaHoli BEIMUMHBI AOCTHraeT TEILIOTA B3PbIBA KEJATIHW3HPO-
BAHHOH a30THOIl KMCJIOTBI ¢ aMoOMHHHEBOH nyapoit (11750 w/hx/kr,
cocT. 363).

B kauecTse Haubonee X0q0BbIX KOHTEHHEPOB A1 >KkMaKuX BB oaHO
BPEMS HCOJIB30BATH HCKYCCTBEHHBIN KpeMHe3éM,  Jlig 3TOro ruibsy ¢
HECKOJIbKUMI KaILifiMil KHAKOFO cTeKna (CHUIHKATHOro Kies) npoKanu-
Basin Ha or”e. OOpasytouiuniics Senbiil nOpHCTLIT KpeMHE3EM NPONHUTDI-
Banu oaHMMM 13 coctaBoB lllnpeHrens, K npuMepy, CMECHKO KEPOCHHA €
a30THOH KHCJIOTOM KpenocTbio He Huke 98% (1:5, coct. 364). Dror
MOUIHBII cocTaB ycTOHYHBO AETOHMpYET 07 Kanciofs. [lpu ero ncnonsb-
30BAHHM J1e/10 0CTAETCS 3a MaJIbIM: IPHOOPECTH COOCTBEHHBIN Kapbep.

8.2. C nodauu Jilopnena

nnkue BB Ha ocHoBe nByokucu azora eui€ B 1878 r. npeasoxui

thpaHyy3ckuilt m3obperarens E. Tiopnen (rabn. 20). PazpaGoraH-
Hbl€ UM HMAHKJACTHTBI [IPEACTABIIANIN CMECH Ha 6a3e 2TOro OKHUCJIMTENS
C FOPIOYUMM HKUAKOCTAMMU: HUTPOOEH30J0M, HUTPOTONYOJIOM, CEPOY IIE-
ponom, HedThiO M ap., HacTo ¢ AofaBicHHem copOeHTa, W rOTOBHJIMCH
nepej pUMEHEHHEM.

Tax, B konne XIX B. 219 B3pbIBHBIX paGoT B OrpaHHYEHHBIX KOJIU-
yecTBax [IPUMEHSIACh >KMAKOCTb, coaepkamas 36% cepoyriepona M
64% nsyokucu azora (cocT. 365), TeMneparypa B3pbiBa KOTOPO# AOCTH-
rana 3354°C, a cuna aeroHanuu He ycTynana aMHamHuTy Nel (mpu V, =
460 n/kr).
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B nepByr> MupOBYIO BOiiHY HAaHKJACTHTbI HCIONL30BAJIMCH NI
cHapsiokeHHMs aBMaboMO M CHaps0B, XOTS TEXHOJOMHS MX [IPOKU3BOACTBA
Obia BecbMa 3aTtpyaHurensHa. Mz BB Twpnena ¢ 37oit uensto yaine
NPHUMEHSUIH AHHJINT, KUAKY CMECh ABYOKHCH a30Ta ¢ HUTPOOEH30/10M
(7:3, cocT. 366), 10 cuie B3pbIBA CONOCTABUMYIO C «TPEMYYHM CTY -
HEMY.

Co BpeMeHeM OpHXWIHCL 00Jlee BLICOKOIUIABKME COCTABbl, COmEp-
xamgue napadus.

C 50-x rogoB XX B. NaHK/IaCTUTbl HA OCHOBE XMJKUX YIEBOAOPO-
JIOB (B TOM YHCJjle KepOCHHA M [M3eJbHOr0 TOILUIMBA) NpeTeplleBaloT BTO-
poe poxaenue. bnaropaps manomy kpurnueckomy auamerpy (1,0-1,5 mm)
H [OTPACAIOLIUM JIETOHALMOHHBIM CBOHCTBAM OHM M CErOHS MCIOAb3Y~
I0TCS /1% B3PbIBHOr0 OypeHMs.

JIBYOKICE a30Ta aKTHBHO [PUMEHSETCS B KAYeCTBE OKUCIUTENS B
AHUAKOTOTUIMBHBIX paKeTax.

CMech aByokucH aszorta ¢ TpotuioM (51,6:48.4, coct. 367) noctura-
eT peKopAHoil Tennorsl B3pbiBa 7390 k/lx/kr u craHoBUTCS b deKTHB-
Hee f10cjieaHero B 1,66 pasa, yro no3poisieT NpUMEHATb e€ AJIf KOHTYp-
HbIX B3pPBIBOB.

HIupokoe Hcnonb3oBaHue NaHKIACTHTOB OFPAHHYEHO UX HU3KOH JKH-
BYHYECTbIO BCJICACTBUE OBICTPOro HcrapeHHs ABYOKHCH a30Ta (tan 21°C) 1
yAyUuuIMBbIM JefictBriemM. B 3ToMm rnuiaHe Gnusxkue Kk HAM o coctasy BB
[InpeHrens HMEKOT HEKOTOPOE NPEUMYLICCTBO.

I'naBa 9. I'pemyune cosim AMMOHA
9.1. 10 caedam cepebpsamnoeo sepKara:

K 10 Obt MOI [OYMAaTh, YTO MPOU3BOACTBO ENOYHBIX MIpYILEK fAB-
JISETC TAKMM B3pBLIBOOIMACHBLIM. YTpoO3y [PeACTaBiseT HCIIONb-
3yeMblii /1% HaHECEHUS «CepebpsHOro 3epkana» pacTBop okcuaa cepeb-
pa B aMMuake. Jleno B TOM, 4TO B3pbiBYATHIMK CBOiicTBamMM obnanator
MHOrue aMMHaYHbie KOMILIEKChI METa/JIOB: Cu2+, Cu', Hg2+, C02+, Ni2+,
Ag’ u ap. He 3ps go XIX B. Takue BelIeCTBA Ha3bIBAIN «TPEMYTHMHE,
HanpumMep, rpemyuee 30,010 Auy;O3-4NH; v cepedpo Ag,0O,NH;. Co
BpeMeHEM 3TOT TEPMHH 3aKperuica 3a GyJI1bMHHATOM PTYTH.
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DTH B3pbIBUATBIC BELICCTBA 3JIEMEHTApPHO 00pa3yloTCs pacTBOPeHH-
eM cosieit, TMAPOKCH/IOB HITH OKCHI0B METAJUIOB B aMMHaKe.

Tak, vrerpammuHokynponurpar [Cu(NH;)4](NOs); («meano-
AMMOHMEHBIA HETPAT») — CHHE-(HOICTOBBIA MeJIKOKPHUCTATUTHYECKH
npoaykT. OH Mano 4yBCTBHTEJIEH K YAapy, OJHAKO MOUIHO ASTOHHUPYET
npu aelcTBUMM rpeMydepTYTHOro kancrois. Temrieparypa ero B3pbiBa
HACTOJIBKO HU3Kad, UTO M3BECTHBI MONLITKY MCHONb30BAHMSA 3TOTO OpO-
JyKra B kadecTse aHTUrpuzytHoro BB. TemmnepaTypa B3pbiBa KpHcTa-
NOTHAPATOB 3TOH conti el HUKe, H BeE XKe e€ MpUMeHEHHE OrpaHHYEeHo
BBbIJICJICHMEM TOKCUYHOM OKHCHM Mead. AHAJTOrHYHBIN XJa0par TeTpaMH-
na meau (II) muuguupytlouwee BB, neronupytouiee npu yaape U B co-
NPUKOCHOBEHHH C OFHEM.

HexkoTopble coeauMHeHHs 3TOH rpynmbl ONpHMEHAIOTCE B KadecTBe
aHANIUTHYECKUX peareHTOB, HalpUMeEp, MeIHO-AaMMHAYHbLINI peakTHB
IBefinepa CuO(NH;),(H,0), ans obnapyxenus uemnonossl. Ero uc-
f0JIb3YHOT TOJLKO B pacTBOpE, TOTOMY, 4TO B CYXOM BHJIE 3TO YXKE roTo-
BOE B3pbiBYATOE BeplecTBO. [lOMyyaloT ero pacTBOpeHHEM CBEXKEOCakK-
aéuHoro ruapoxcuna meau (1) B 25% BoanHoM ammuaxe.

[lpu peficTBMU JeTOHATOPA MOKHO B30pBarh CBETJIO-roiyOble KpH-
CTannbl AMMHAKATOB HHKeN#, B YacTHOCTH, €ro fepxsopar
[Ni(NH;)6](C104)..

Avmuakartbl cepedpa JAg(NH;)JOH, [Ag(NH;),]JOH u pryTu (1I)
[Hg(NH;)4J(OH) M0OXHO NOJYyYHUTh PACTBOPEHHEM COOTBETCTBYIOLIMX
OKCUAOB B U30bITKE BOAHOIO aMMuaka. OHH 3HAYUTEIbHO MEHEe YCTOol-
YMBBI M MX [UTMTENBLHOE XPAHEHHE B PacTBOpE MPUBOAMT K BbiACICHHIO
OYEHb YYBCTBHUTEJILHBIX B3PbIBYATBIX OCAAKOB, K MPUMEPY, HUTPHAOB ¢
KOTOPBIMH Mbl €L BCTPETHMCS B JalibHenIeM.

Eciu Bbl He cnewiure, MoxKere yOeauTbCs B ITOM CaMM.

Omo ouens wienugvlity cunmes: | 2 oxcuoa pmymu (1) HgO
saaueaiom 10 ma 25% amauaxa, a wepes 0ge Heoeu 0YeHb OC-

& mopoxcro (!) crusaiom bonvuyio yacnie HAOOCAOOUHOU HCUOKO-

cnu u omoeIsion 0bpazyioyuiics CeePXE3PLIGYAMbLIL NPOOYKM
‘ (pazymeemes, eciu nogezém).
3{Ag(NH;),}OH + 2H,0 = AgsN| + SNH,OH
s npucomoenenuss cmoiv CYpogO20 GeULeCmBa MOJICHO BOC-
HOTL308AMBCA IANUCHBIM KAPAHOAUIOM, KOMOPLILl NPOOAEMCa 6
anmexe. JJocmamouHo 3anUme €20 pacmeopom aMMuaka @ u3-
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buimre, a ocmaaehoe coeraem gpests. Ecnu e 3akpereants GunKy Kpoiii-
Kol, mo Hedeiu yepes 0ge Ha e€ cmeHrKax obpazyemcs uépHo-0ypas
KOpKa getyecmed (8 oCHOBHOM HUmMpuou cepefpa ¢ NPUMEChbIo €20 UMU-
0a) cockabaugame Komopylo 0adce He nelmaumecv. MO BEWeCMBO
MODICeN 830p6amub s yyce npu 830aMbleAHUL PUCMEOPA.

Kénrpiii menkokpucrannuyeckuit nopowok (HOHg)NH,OH, 06-
pasyemblii npu obpadorke okcuaa prytH (I1) aKBUMOIAPHBIM KOJHMYECT-
BOM HAlLUATLIPHOTO CrMpTa MojJy4yuil HazBaHHEe «ocHoBaHHe D. Muasio-
Ha». OH M10X0 pacTBOPHMM B BOJE, B3pbiBoonaceH, Ho ¢ 1842 r. ero pas-
GaBleHHBLIH pacTBOp NMpPHUMEHAETCH KaK peakTUB Ha deHonbl M Geaxu,
coaepxaiupe THposuH. KosnudecTBo nocrpagaBliMX OT Hero 1abopaHToB
HUTE He PUBOANTCA.

Hawm xe Oonee mHTepeceH, noayyaeMblii Ha ero OCHOBE, TaK Ha3bl-
BaeMblil «umag okcuaupryTu»y OHg,NH, koropolii nerko getoHupyet
npHd yaape M BIIOAHE NMOAXOAMT Jid MHHUUHMMPOBAHWA APYFHMX B3pbliBua-
ThIX BellecTB. Bhicokas MosiekysispHas mMacca 3Toro npoaykra obnaerya-
€T Npouecc epeJai B3PbIBHONO UMIIY1bCa.

Hg ViMua oKcHaMpPTYTH — KOpPHUYHEBBIH, B3pbiBatoUIMiics
RN npy yaape MesiKokpucTamindeckuii nopowok. ITosyuaror
/ aeruaparagieii ocHoBaHMst MuMJIIOHA [ENQYBIO B aTMO-

chepe ammuaka nubo HarpesaHueM a0 125°C (tosibko
oueHb ocTopoxHO: Bblie 130°C uMua netoHupyer!).

Hlupoko mnpuMeHseMblil B aHaAWMTHYECKO! MpaKkTHKe peaKTUB
Heccaepa K;[HglO ) ana obnapykeHus amMHaka ¥ ryaHHauHa, TaKxe
MOXKET CTaTh NpHuMHON DonbIKMX HenpuaTHocTel. [leno
B TOM, 4TO B XOje 3THX peakumil oOpasyercs KpacHO- /Hg\
Gypaa conb cocrasa HOHgNHHgJ, sbinasarowas s oL /NHz J
ocanok. Tak BOT, B CyXOM BHJE€ NPH YAape WM Harpesa- Hg
H{K Bbilie 128°C 3TO BelleCTBO ASTOHHUPYET HE XYKe
rpeMyueil pTyTH.

g noayuenus amou iooucmou coau 1 2 woouda kaius pacmeo-,
parom ¢ 10 a1 gooer, 3amem npuceinaiom 1 2 scéamozo nopouira
woouoa pmymu (I} HgJy, oobusaiomes noanoco pacmeopeHus
npu nosewuganuy u npunusaiom I an 25% pacmeopa avmvuaxa.
Boinasutuit xpacno-0ypuoiit 0cadox om@uibmpogelgaiom, Cyulam
npu Koasmanmiolt meanepanype. [lotyuennsiit Bpooykm xopouio
@ paAcmeopsenica 8 CONSAHOU KUCAOme Wil u3bbimke Ho0UOA KA.

0O
\Hg
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B cyxoat euoe on mpebyem odens ocmoposcno2o obpaiyenus kax modoil
KancioneHulli cocmaa ().

9.2. Bom max_ «mAXEAvle HUMPUOBL»

K aK CIpaBejjIMBO OTMEYAIOT MHOCTpAaHHbIE AMILIOMATbl, YTO pyc-
CKOMY XOpOLLO, TO KOE-KOMY He O4yeHb. B XMMHM TOXe camoe.
Tak, npH nonHON 3amMeHe aTOMOB BOJAOPOAA B aMMHaKke obpasyrorcs
HHTPHIAbL. B OCHOBHOM 3T0 OYeHb CTaOUABHBLIE COEAMHEHHS, HO TOJBLKO
HE ¢ TAKENBIMH METAJLJIaMH 13 em€ ¢ NIepeMEHHON BAIEHTHOCTLIO. Takue
BEIIECTBA OUEHb B3PbIBOOIIACHBI.

Hanpumep, nutpua prymu (I11) HgsN, («azotucrast pryrb») — Ko-
PHYHEBLIA MEJKOKPHUCTAIMYECKHI NOPOUIOK, paCTBOPHMbBII B BOAHOM
aMMHAKE W pacTBOpax COJICH aMMOHH4; pPearvpyeT C KMCJIOTaMH H BO-
noit. ITpoaykT oueHb B3pbIBOONAcCEH MNPH HArpeBaHHH MM MeXaHHuue-
CKOM BO3aeicTBUM. Ero noiyuyaior, ocaxaas cnupTaMi M3 aMMHaKaros
“ pTYTH.

[Tpu nobasneduu
aueToHa WJIM  3TaHoJa
aMMHauyHBIl pacTBOp OK-
cupa cepebpa npuoOpe-
TaeT KOPHYHEBYIO OKpa-
CKY u3-3a oOpa3zoBaHus
B3pbIBYATOrO  HMTPHAA
cepebpa Ag;N. Opnaxo
Ha 3TOM peakuus He 3a-
KaHyMBaeTcs W [MocTe-
NEHHO M3 pacTBOpa Bbl-
nanaeT 4€pHbLIA, 4pe3Bbl-
YaiiHO B3PbIBYATHIN aaxe
BO BJ1aKHOM COCTOSHHHU
0CaNoK, KOTOPOMY NPHITH-
CBIBAIOT CTPOEHHUE MMM/A
cepedpa Ag,NH.

benblii, yepHeronMit HA CBETY, B3pbIBUATHIA 0CA/IOK aMujaa cepedpa
AgNH,; Hecio)kHO nofyuuts 00paboTkoil aMMHauHOro pacTBOpa OKHCH
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cepebpa aMHAOM KaJlud MM OCTOPOXHBIM (!) ynapMBaHveM B [PUCYTCT-
BHH KOHLEHTPHUPOBAHHON CEPHOI KHUCIOThI:

[Ag(NH;),J0H —¥1 5 AgNH, + NH,OH
IpoayxTt caMojeTonupyet (1) Npy BbICYUIMBAHMM, XOTH (yracHoe aei-
CTBHE €ro OCTABJAET HKENATD JIyHIIErO.

JeHcTBHeM aMMMaKa Ha BOAHYKO CYCIIGH3HIO OKHMCH 30J0Ta Au,O
MO3KHO MOJYYHTb KOMILIeKCHbIH HETpHA 3010Ta cocTaa AusN-NH;, a
[IpH €r0 [IPOMBIBKE pa30aB/IeHHBLIMM KUCIOTAMH COOTBETCTBYIOLMI ruj-
par AusN(H;O0),, xoTopblie B cyXOoM BHAE OYEHb B3PLIBOOIIACHDI.

O6paboTkoi aMMHMaKOM coeMHEHHIi TpEXBANEHTHOrO 30710Ta ob6pa-
3yeTcs «rpeMyuee 30J10T0» — FpA3HO-KENTHIH 0CaA0K KpaiiHe B3pbiBya-
Tblil B CYyXOM COCTOSTHUH.

9.3. 2Ku3nuv Mo, UAb ML NPUCHUALCH MHE

€ Oonee yOeauTENbHBIMH B3PbIBYATBIMK CBOMCTBAMM 06J1a7a10T
HUTPHABL 3JIeMeHTOB tuectol rpynnsl Tabnuust JI. M. Menpenee-
Ba: CEpbl, CEJieHa U TeJulypa.

BasxkneAuiMm M3 HUX BAgeTCd TaK HA3bIBacMas «a30THCTafs cepay
(unu B 6ojlee apeBHEH MHTEPNPETALMH «CepHHUCTBIH a30t») SNy ITOT
NPOAYKT C BBICOKMM BbIXOAOM 00pa3yeTcs NnpH B3aMMOACHCTBUM Cepbl ¢
KUAKHM aMMHUaKoM B MPHUCYTCTBHM COJIEH THXKENBIX METAIOB C TOCHE-
ayoule# Kpuctamiuzaumeit U3 6eHzona.

[To 4yBCTBHTENBLHOCTH K Y1apy CEPHHMCTBIN 30T nonofeH rpeMyueit
PTYTH, XOTH M HECKOJBKO ycTynaer eil. KpoMe Toro, oH BecbMa ycCTOM-
YMB [PH XPaHeHHH, 0COOEHHO B OTCYTCTBMHM Blaru. B cBo& Bpems cep-
HUCTBIH a30T jla)ke NpUMEHsAICS B KayecTBe ACTOHATOpA, ogHako >to BB
pa3sBMBAET CPABHMUTEIBHO HEBBICOKOE AABJIEHUE B3PbIBA, YTO CHIrpasio He
B €ro MoJb3y.

OpanxeBo-kpacHbld a3orHcruiil cennen Se Ny n xEnTeil azoru-
crbiii Testyp Te;Ny emé Gosee B3pbiByaThl, M03TOMY pPaKTHYECKOrO

[IpUMEHEHHUA HE HAXOAAT.
v/ A3oTHcTan cepa (cepHUCTbI a30T) SN, ~ 0paHKeBO-KPACHLIE MIOTOrPaH-
Huky; d = 2,22; t,, 179°C; e pacrBopsercs B BOAE, HO MEAJICHHO pearupyer
C HeH, BbLaENAT aMMHAK; PaCTBOPACTCS B CEPOYTAEPoAE, Xiopodopme u GeH-
3o5¢; ciabo pacTBOpsieTCa B 3TaHofe U »bupe. Brile ToUk NnaBieHHs o
NpU yAape ACTOHUPYET.
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v Hurpna cepoi aumeproii Gopmyst $;N; — OecuBeTHOE BELIECTBO € 3aaxom
i10/1a, JJ€rKO B3PLIBAETCA NPHU PACTHPAHUY, yiaape nubo Harpesannu 1o 30°C;
[PH AJAUTENILHOM XpaHEeHUU nepexoaunt B S,Ny Uiy noiumepHslii 3010THCTO-
KENTHIA NPOAYKT, C MeTaIMueckuM OneckoM, B3pbiBalOLIMNCH OT Kanclos-
JeTOHaropa.

v Hutpua cocraga SN; — TEMHO-KPACHOE MENKOKPHCTAILTHYECKOE BELIECTBO
C pe3kuM 3anaxom; tp, 23°C; He pacrBopsercs B BOAC; MPH HarpeBaHWM 10
100°C ageroHupyer.

v AzorucThiit cesieH SeyN; - OpaHKeBO-kENTHI MHOO OpaHKEBO-KpacHbIH
amopHbii 11OPOLIOK HE PACcTBOPHUMBINA B BOAE, ITaHoNE ¥ 3dupe; caabo pac-
TBOPUMBII B CEPOYTICPO1E ¥ YKCYCHOM KHCA0TE. DHAOTEPMHUYHOE, B BhiCLUEH
CTElleHW B3phIBHATOE cocAuHeHue. JleToHUpYEeT Npy JErKOM MEXaHHYECKOM
BO3CHCTBMY WM HAarpesaHuu Bhilie 160°C.

9.4. Hedompoza ¢ namor0zu1ecKUM Hy6cHi-

60M 1OMOPA

XOTHTG pa3 ¥ HaBceraa u3baBUTLCA OT JOMAaUIHUX MYX M TapaKaHoB,
a 3a0/1HO M APYIHX HerpoiueHblX rocreii? Ilpurorosbre «HEeROTPO-
ry» — iloadcTolii a30t (Tpuitogua azora) NJ; u He 3abynpTe emé Bnak-
nele (1) KpHcTaiibl 3aMacKUpOBaTL BapeHbLEM, XOTA A Obl K HUM HE NpH-
Kacancs aaxe JOXKKOH. DTO BEUWECTBO HACTOALKO B3PbIBOONACHO, HTO
MY XM B3pbIBAIOTCS Ha HEM yiKe Ha noaére.

ZEN

He 3pa B cBoé Bpems aid NOATBEPXASHHS THUoTe3bl AGesns o
«CHHXPOHHBbIX Kosiebanusx BBy Hlamnouon u Ilenne cmasbia-
74 BAAXKHBLIM HOMUCTBIM a30TOM CTPYHbI KOHTpabaca, a 3aTeM
JIUCTAHLMOHHO B3PBLIBATM [OJCOXIUMN [POAYKT PE30HAHCHLIM
3BYKOM BTOpPOro KoHrtpabdaca yactotoif He menee 60 I'u. Ilpen-
cTaBngeTe, Kakol KJIACCHBIM CIOKET /11 NETEKTHBHOIO pomMa-
Ha?
«Hedompoza» comogumcest ouens aezko. Muocue genurue xumu-
KU Npowiu uepes 3y npoyedypy, a HEKOmopule 0adxce 6 paHHem
demcmee. Jocmamouno ciums CRUpMOssli pacmaop tooda (drce-
JQMETbHO HOKpenYe) U HAULQMuIPHBIL CAUPM, A GbINAGUIUL
BCKOPE YEPHBIU OCAOOK AKKYPAMHO OmOeiums Om JHCUOKOCHU U
CleZRa CMOYUMB €20 ayemoHOM UAU CRUpmMOoM, Ymober ou Ovicm-
pee avicox. Ecnu uneemcs 03MOMCHOCHb, BOCHONbIYIMECH KD~

CIAQILIULECKUM UOOOM, MOILKO pa3opobume xkpynHoie KPUCMAlilol.
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He 3abynbTe BHITPAXHYTbH CbIPOil OCAA0OK M3 CTEKJIAHHOI MOCy-
Abl (Jiyyiine Ha 6eTOHHBIM NOJ Ha JIECTHUYHOM TIowanke, Torsa
K Baiueli kBapTHUpe He cMOryT nojoitri 6€33BY4YHO HU COCEIH,
HU BpenHble HacekoMble). UToObl He pEMOHTHPOBATL KOPUAOP
M COXpaHUThL 00y Bb, He MbiTaliTeck NPUroToBUTL Gonee 1 r 310-
ro 4yJecHoro seuecrnal -

OO6bIuHO, pacTBOP aMMHaKa, kak Ooslee AelUEBbIA KOMMIOHEHT CHHTE-
3a NPWIMBAIOT B HEOOJIBIIOM H30LITKE, YTO YBEJIUYMBAET BLIXO OCA/KA.
IlpaBna, npu 3Tom obpasyercs euwlé Gosee B3pbIBUATHI NPOAYKT — aM-
MHAYHAA COJIb HOAHCTOTO a30Ta — Hoxazoumua NJ;'NH; B Bune Ta-
#enbix (d = 3,5) u&pHbIX poMOMUECKHX KPUCTALIOB ¢ TeMrepatypoii
netoHaumu ~26°C. ‘

HUwmelire B BUOY, UTO MPH KOMHATHOH TeMmIllepaTtype BbICYILIEH-
HbIA HOAMCTBIN a30T Mopoil B3pbIBAETCA CaMOIPOU3BOJIBHO, a
CKOPOCTL €ro N€TOHAMK HACTOJILKO BBICOKA, YTO Ja)Ke Ha Me-
TALIMYECKOH TUIACTIHHE OCTAETCA BBLIOUTHLIM HETKUH CHAYIT B
dhopMe BbLLIOKEHHBIX KpUCTALTIOB. MOXKeTe YBEKOBEUUTb 3TUM
criocoOoM cBO€ UM WK caenaTh peknamHbld wur: «Kyto cu-

JION UHTEIEKTAY.

Ilpu B3pbIBHOM pa3loKeHHH HOAMCTOro aszoTa M ero coseit obpasy-
ercs cBoOoAHbIH o, KOTOPBIH Bbl 6bICTPO 0GHAPYKHUTE MO HABA3ZYHBO-
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My 3afaxy GOJIbHHUBI M BHE3aNHOH pKaBYHHE HA TNOJHUPOBAHHBIX Me-
TAIIMYeCKUX NoBepxHOCTAX. [ToaTOMY fyyilie He A0BOAUTL 10 B3PLIBA B
coGerBeHHOM KBapTUpe, passe yto Bel peliniu npoaesnHpuumuposars eé
BO BpeM$ 3MUAEMHH rpuina.

Taxoxe ciaegyeT 3HaThb, YTO HOAMCTHLII a30T HE pacTBOPUMM B BOJE,
OIHAKO pacTBOpseTCs B Heil ¢ pa3fioxKeHUeM B MPUCYTCTBHU THOCYNbdA-
TOB, TMOLIMAHATOB W UMAHWUIOB; pearupyer ¢ BOJAOH IpW HarpeBaHuw,
NpuyéM, pa3oXkeHue ero aMMMaKaToB MPOTEKAET B XOJIOJHONH BOIE.
MoaHble naTHA ¢ 10512 1€rKO y6paTh pacTBOPOM (BOTO-3aKpernuTes.

B cuay upe3BblyaitHON MEXAHUUYECKOI YyBCTBUTENLHOCTH HOMUCThIH
a30T He HALEN MPaKTUYECKOro MTPUMEHEHUS HU B BOGHHOM, HH B TOPHOM
nesne, Ho 3abbiBaTh O HEM HE CIIeTyeT.

Tlpu nponyckanuu xJjopa uepes TENL (HO He Bblue 60°C!) KoH-
LIEHTPHPOBAaHHBIN PacTBOp HHUTpATa WM XJIOpHAa aMMOHUsS GOopMUpY-
HOTCA MAC/ISHUCTHIE KArlik, BbIMAJaroliMe Ha AHO. DTO U eCTb XJIopH-
cThiif a30T (3HaMeHHTas «kHUAKocThL @apages»). OObIYHO, OH B3pHIBA-
eTcs ripuy HarpeeaHuu Bhiwe §0°C, HO MOXKET A0 3TOH TeMIepaTypbl U HE
10TAHyThb.. CO CBOMM TepBOOTKpLIBATENEM OH OGOLIELCA KECTOKO M OC-
tagui ero 6e3 naasia 4 rnasa. He Hagelitecs, yro Bel u3 apyroro gecar-
Ka W He nbltaifrecb NOBTOPUTH 3TOT CUHTES!

Huoeda xunitkli-RaMuxadse HOCmMynaom Ho-0pyeoMy u nepeod
HAUAI0M OnblMa 8ce HeoOXO0UMble KOMHOHCHMBL HECKOIbKO
Yyacos guldepaicudaiom g xoioduibnure. K 30 At 0X1a#COEHHOCO
ombenugamenn «berusna» Opobro npunugaiom 5 M1 ox1axHCOEH-
nout 70% yrcychoit accenyuu. 3ames K NOAYYEHHOU CMECU He-
boavuLumMuy nopyusmy 0006asIAIOM OXAANCOEHHbIL PACHBOD, CO-
Oepocayuir 1 2 numpama amyonust ¢ 2 ma gooel. Smy npoyedy-
Py Npogoosm nod mscoll, NOMoMy ¥mo paboids HCUOKOCMb U3-
oaém ocymrutt 3anax! [lpu 2mom @wvioensemcs  dlceamo-
opanvicesas 2ycmas maccd, ocedalowan Ha ono. Hepes uvac na-
00cadouHblll pacmgop OCMOPONICHO CAUBAIOM, HE 3AMPALUBAS
aacasnucmyro dcuoxkocme! s nodagienust 3anaxa k ompabo-

P60

mManioy Quismpamy npuIusaiom (uUrcaxc 01a 4épro-6enou
omocpaghuu, codepxcawuin muocyregham wampus b0 Opy-
201 BOCCMAHOBUMEb, HANPUMED, CYAbum uiu cy1oduo nampus. Oc-
mopoodcno! [as oemonayuu noayuennoz2o xaopuda azoma 0oCmamouHo
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KOADY ¢ MO HCUOKOCMBIO CAVYAUHO YPOHUMbL Ha NOR, a mem bonee
NPUBS3aMb K HEU NOOOCICEHHYIO REmapoy.

K coxaneHuto, 3T0 O4eHb HECTOHKOE IHA0TEpMHUYECKOe COeUHEHHE
(482 kkan/kr), CTOJb JIerko AeTOHUPYIOLiee NPH TPeHHH, BCTPIXHUBAHHUH,
yAape WM HarpeBaHWW He HaXOAWT JOCTOHHOIro NMpHMEHEeHHs B COBpe-
MEHHOH TeXHOJIOrMK NpoMbILLIeHHbIX BB.

[pasaa, ent€ cronerue Hazaa Tomac (1899) npemnoxun ans ropHo-
JNOOBITYMKOB CrielialibHble MaTPOHBl, COjAepiKaliide XJOPUCTHIH aMMo-
HHii, B KOTODPBIX MPH 3/eKTpoin3e oOpa3ytoTes cxarble razoodpazHble
NpPOAYKTHl M XJOPHCTHIH a30T. OaHako, B CUY 3aTpyIHEHUH B 3KC-
nlyaraumH U HeBbICOKOTO (hyracHoro AeficTBvs WX UCrofb3oBaHKe Oblo

BECbMa OfpaHHYeHO.

v Xnopuersiit asor NCl; (rpuxjopua asora) — KEnTas MacisHUCTas KUA-
KOCTh; d = 1,653; ty; -27°C; tey, 71°C: tes, ~85-95°C; pearvpyer ¢ Boaoi, pac-
TBOpsicTes B X:1opodopaie, GeHsone, cepoyriepose v agupe. OueHb B3pLIBO-
onaceH!

v'Bpomucreiii azot NBr; (Tpubpomua asora) obpasyercs npv Bzaumoaeict-
BHH BOZHOrO ammuaka ¢ u3bbrTkoa Gpoma (1:2,5). Jletowupyer npu yv.aape u
Harpesanuu. OO6padoTkoit napoB Opoma H3OLITKOM aMMHMaKa MOA MOHHKCH-
HBIM JaBICHHEN M OXJIRKACHUM NOJYUAIOT KPAaCHO-KOpHUiHeBbIT Gpomuson-
mua NBry6NH,, camozeroHupytowmii faxe HpH riayOokoM ‘3aMopaxuBa-
HUH.

[poayKTel HEMOJHOTO rajoreHUpoBaHUs aMMmuaka Oonee cTabuib-
Hbl, HanpuMep, xaopamuuabt NH;Cl u NHCl,, xotopble npumeHsatoTcs
Ut IU3HMH(EKLMH, MOKHO B30PBaTh TONLKO AEHCTBMEM MOUIHOIO Karl-
cions-getoHatopa. A BoT ¢propuMan NHF, (i, -23°C) cnocobeH pazna-

raThbCsa CO B3PBIBOM IIpH PE3KOM HArpesaHuu U naxe BCTPACKE.
v Comv amuHoxgoprpuoxkeuga («nepxaopuaamuna») H,oNClO; ycroituusbt
NpH OOLINHBIX YCIOBUIX XPAHEHHS, HO JETKO ACTOHUPYIOT NPU HArPEBAHUH U
yaape.
v XSopumia #—XuHOHa (71-6e H3OXHHOHMOHOXJIOPHMHA) — KENTbIE KPUCTAIIbL

U3 Mrpouna; t, 84-85°C; pactBopum B Boae, yraHoune, 3¢u- O"@“'NCI
pe u xnopodopme. JIeTOHUpYET NpH YAAPE U HAarpeBaHUU.

9.5. On evizasaoum max bezobuodmno

%HTepeCHo OTMETHTb, YTO POAOHAYAILHUK ITON IpyMNibl B3pbIBUa-
THIX BEIECTB, AMMHAK, Ha BO3/lyXe MPAKTHUECKH He FOPUT, XOTs
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ero BosayiuHsle cmecu (16-28%) s3puisoonacHbl. B armocdepe ke Ku-
CJI0poJa OH FHEPrHYHO CropaeT APKO->KENTHIM IIAMEHEM — HE 3ps B ero
Ha3BaHWM COXPAHUIOCH UMS erurieTcKoro 6ora cosiHia AMMOHA.

AmMuaK Haluél NMPUMEHEHHE B KauecTse MUIKOIro pakeTHOro Tofl-
7MBA B HEKOTOPBIX CUCTEMAaX PEaKTHBHbIX JABUraresieil, pazBuBas B TOKE
-kucnopoja (2:3) ynensHstit iMIyasc (OTHOILEHHE TAMU K €5KECEKYHIHO-
My pacxony Tomiusa) J0 255 ceKyH[, npeBocxojs Mo 3TOMY fokasare-’
JIFO 1aXKe KHCJIOpOAHO-CIIMPTOBLIE CMECH.

B armocdepe x/10pa aMMHaK caMOBOCTIIaMEHAETCS.

Boopy KUBILUCE CTOJb FyOOKMMU TIO3HAHUSAMU MOKHO YCTPOMTH
BEJIMKONENHbIF KOMHATHLIN (eliepsepk nepeq rocTsaiMu, HE OTXOAS OT
Mpa3AHMYHOIO CTOJMA.

B mpéxaumposgyro 6anky, ocmaguiyliocs ont CvueOeHHbIX 02YPYos,
gnelime CmoaogyI0 JIONCKY HAWAMBIPHO20 CAUPMA, HAKPOUME KPBIUKOH,
HECKOIbKO pa3 GCMPAXHUME U AOJCEME NO YACMAA NPUCBINAME elyé
eopauun 3eréupiii nopouwiox oxcuoa xpoma (1) Cr;0;, npedsapumenvno
noayvuennslil pasiosxcenuenm buxpomnama arsonus (NH,):Cr0s.

s amoco e2o nazpesaiont @ n0XCKe HAO NPA3OHUYHOU CREUKO,
-A HONYMHO OeMOHCMPUPYS GEAUKONENHBII (KOMHAMHBII GYIIKAH ».
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Opansicegole kpucmaiibl HUXPOMAMA HAYUHAIOM GCKUNAMb, MeHSS gem
HA 3€IEHBLL, CUTBHO YEeAUYUBAACH 8 0ObéMe U GulOpaculeas pacKaién-
Hble 00014, HO XOA0OHBle UCKPBL. Axmugno euldensiowuics asom 3da-
Mednsiem ux naoenue.

Oxcud xpoma @ moll peakyuu  GuICMYNAem KAMAIUIAMOPOM
OKUCTEHUA AMMUAKA U €20 MeTbYaliiiue KPUCMaLIuKy, GulCblnaessvie G
OanKy, KpACUBO UCKPAM @ NOJYMPAKE.

C nomoibio M3NKLIKA OKCHAA XpoMa Bl cMokeTe «Ha criopy noj-
#eub OCTaBIUMIICA Ha cTone caxap. B kpaiinem ciyuae, ucnonb3yiite ria-
MUPOCHBIA TIeNen: OH TOXKE COIEPHHT KAaTAIU3ATOP FOPEHHs — COJH JIU-
THSL.

XOpolIMM KaTaau3aTopoM OKWCIEHHWs aMMuaka SBASIOTCA MHOrue
METan/Ibl, B TOM WYMC/IE 3JEMEHTHl TaTHHOBOW MOArpyNnbl W jJame
oObluHOe xenezo. Ilpasaa, 4Tobbl M €ro 3acraBuTh CBepKaTb B (aHke,
4aCTHYKHM JOMKHBl ObITb OYEHb MENKUMM, HarlpUMep, MOJOHIET fibiie-
BUAHOE (OKEJ1€30 CBEIKEBOCCTAHOBIICHHOEY .

AMMHaAK BXOJUT B COCTaB >KHJAKHX B3pbIBYATHLIX BELIECTB ACTPAIH-
TOB B BU/€ cMecei C HUTPATOM WM NepXoparoM THapauHa.

HekoTtopbie xHpHble aMUHBI (CTPYKTYpHbiE aHaiord ammuaka) ob-
7aJat0T BHYLIMTENBHBIMU B3pbIBYATLIMKM CBoficTBamu. Tak, onucaHHblH
soiite MMAH CH;NH;'HNO; (MoHOMeTHJIAMHHA HHTPAT) — MOLIHOE
6pusautHoe BB, He ycrynawolee TpoTUay, KOTOpOe HIMPOKO MpUMEHs-
10T B KOMMO3HIMAX PAKETHOrO TOMMBA.

Ilpn obpaboTke pacTBOpa METANMYECKOIro HATpUsA B KUIKOM am-
MHaKe M30BITKOM HHTPHUTa HaTpus o6pasyercs THAPOA30THCTAs COJb
coctaBa NayN, Oy, koTopas npu HarperaHuu Boiiie 100°C wnu B ripucyT-
CTBMM BJlarv B3pbiBaeTCA.

bnuxaiiinee npousBogHoe ammuaka rHapoxcuaamun NH,OH
(tns 33°C) nipu Harpesanuy soiiie 100°C petonupyer. Ero moHoruwapar
NH,OH'H,0 6Gosnee crabuiieH U B COYETAHUU C AbIMALIEH a30THOH Ku-
cnoToii (4:1) naxe npuMeHseTcs B KAY€CTBE PAKETHOIO TOIIMBA.

Cwmech maTpaTta ruapoxcuiramaaa NH;OH-NO; ¢ amvmuakom —
MolltHoe «KHAKoe BBy THHa acTpaJATOB, 1IpUMEHseTCs B FOPHOM JEne
(cocT. 368, Tabn. 21).

BsanmoaeiicTereM ruapoKCHiaMHHa C a30TUCTON KUCIOTOH mnony-
YalT OUYEHb B3pbIBUATOE Genoe KPUCTAIIHYECKOe BeuleCTBG, fAerko jae-
TOHUpPYIOIEE TIPH yjape U pe3KoM rieperpese. OTO a30THOBATHCTAS
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kucaora H,N,O,. Ona xopoilto pacteopyMa B Bozie, CiMpTe U adupe, a

MHOTIue ¢é COJN, Ha3bIBACMBIC «A30THOBATHCTOKHCABIMHY WU «THIIO-

HHTPHTAMH)y — OT/JMYHbIE uHULMUpYytowue BB, peronnpyowmme npu

HarpeBaHWH, y1ape Ui TPEHUH. .

HekoTopble opraHudeckue INpoU3BOAHbIE THAPOKCHIAMHUHA (AJTbIOK-
CHUMBI, KETOKCHUMBI, THAPOKCAMOBbLIE KHUCJIOTHI H [Ip) TAaKXKe o6naz1a}0T
B3pbIBY4aTbIMU CBOMCTBAMM.

v 1,3,5-LIHKIOre KCAHTPHOHTPUOKCHM  ~  Berblii  kpu-
CTALTUUECKHI NOPOLIOK, TPYAHO PacTBOpUMBIH B BOAEC U
JTaHone, pacrBopumblii B xjopodopme U VKcycHolt ku-
cnore. B3peiBaercs npu ynape Mny HarpeBaHWM Bbllle  [ON NOH
155°C.

v Ben3rnapokcamosas KiceJaora - povbuueckue kpu- HO— C =NHO
CTaanbl, paCTBOPUMBIE B CIIUPTE, XYKE B BOAE W Spupe,

t., 131-132°C, npu nanbHeifiieM HarpeBaHWW MW 0pH
viape AeTOHUPYET.

OH

I'nasa 10. Jka HeBugaab Bamu ruapasuHbl
10.1. V nac ewé e 3anace 14 munym

wé Banr-I'odd (1900) npeanonoxksn, 4To BEIECTBA C NOBbIIEH-
HbIM COIEp)KaHHWEeM a30Ta, a Tem Dojsiee coaepsKauive CBA3M THNa

N-N, MOryT nposiB/isTh B3PbIBUATLIE CBOWCTRA, U He O1LHOCH.
Haubonee BaKHBIM IIPOJYKTOM YaCTHYHOTO OKHUCIEHWS AMMHMaKa

ABJISETCA €ro AUMEpP — FHAPA3HH.
v T'uapazus NH;NH, («auamua») — apivsiias OecUBETHas KUIKOCTh, d =
1,004: t;; 1,5°C; 0 113,5°C. PacrBopum B BOAE, cOMPTAX ¥ aMUHAX; HE pac-
TBOPHM B YTIIEBOJ0POAAX; THIPOCKONHYEH; 06pa3yeT B3pbIBOONACHYIO CMECh
C BO3AYXOM; CAMOBOCHIAMEHSETCS B KOHTAKTE C acOECTOM, YIieM, OKCHAAMU
meau, Kenesa M prytd. OBpasyer moworuapar (d = 1,03, t,, -51°C;
ten 118°C) ¥ B3pBIBUATEIE CONU C KUCOTAMM.

MMeHHO 3TOT MpOAYKT CTall OCHOBHBIM BUJOM TOPIOYEro s SKU]I-
KOTOIJIMBHBIX paKkeT. ['Mapa3uH 3Hepru4Ho roput Ha Bo3ayxe. Cropas B
TOKE Kuciopoaa (pHONETOBLIM T1IAMEHEM, OH Pa3BHUBAET YaeNbHbIA HM-
nynsc 00 270 cekyH.

B uucne nHaubGonee NpUMEHAEMBIX KOMIIOHEHTOB OTEUECTBECHHOTO
PE€AKTUBHOIO TOIHBa ocTaércsa THMETHIATHAPAZHH HCCHMMeTpH‘lelﬁ

(CH;);NNH,; (t; 63°C, ya. umnyasc ¢ O, 310 ¢).
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YacTeIM (pparMeHTOM SKUIKOIO PaKeTHOrO TOIUIMBA MHOCTPAHHOIO
npoussonacrsa asasercs N-autpozoaumerunaamui (CH;),NNO, npea-
CTapJIAtOWMUi cob0i HENTYI0 KUAKOCTL (b, 151°C), pacrsopumyio B

BOJE, criupTe U adupe.

B kauecTBe 3IK30THUYECKOIO OKHUCIUTEA PEAKTHBHOI'O IOptoyero ¢

«TIOBBILIEHHOH TATOH» B He-
KOTOpPLIX CHUCTEMAX paKeT
ucnosiblyercs Terpagprop-
ruapazud N,F,.

Kpome Ttoro, ruapasux
NOCYKHJI OCHOBOHM LIEJIOro
Kjlacca SKHUIOKMX B3pbIBYA-
THIX BEUlECTB ACTPAJHTOB
(taba. 21). O6bIuHO, A8 UX
MIPUTOTOBJICHUS  UCTIONB3Y-
10T MOHOTWAPAT THApa3HHa
C aMMHauyHOH  CeInTpOH
(coct. 369), a Takke ero
CO/IM HWUTpAT WM MepXJo-
paT ¢ ammuakom (cocT.
370). Takne BB xapakrepu-
3ytOTCS BBICOKMMHU 3HEpre-
THYECKUMH  NapaMeTpami,
ynoOHbl B 3akiagke U 0e3
TpyZJa FOTOBSITCS Ha MECTE
B3pbIBa NyTEM TIIpeasapy-
TEJLHOTO CMEIUWBAaHUS JIH-
00 pa3genbHOH 3aK/aJIKH B
CKBaXUHY.

ACTpajMThl XapaKTepU3YIOTCS HU3KOH UyBCTBHUTENLHOCTLIO K Me-
XaHUYECKUM BO3IEHCTBUAM, MOpo3oycTOHunsocTeio no -40°C, mocra-
TOYHO BbICOKOH MaoTHOCTbIO (d = 1,3-1,4) ¥ CKOpPOCTBLIO JETOHALMM JI0 8
kM/c. O6BEM mpoAykTOB B3pbIBA HocTuraer ao 1000 a/kr, a oObEMHAs
3Heprus getoHauuu cocrasisger 5700 kIx/n. Takum oOpazom, acTpanu-
Tbl IPEBOCXOMAAT MO B3PLIBUATHIM CROMCTBAM MHOIME «TPaIHLHOHHBIE»
BB, Bkto4asi TPOTHI M COCTaBLI HA €0 OCHOBE,
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[masHubiM HepoctarkoMm 3tHX BB apiasercs vx Hepbicokas (pusvde-
ckas cTabunbHOCThL, CBA3aHHAS C NOCTENEHHbIM HCIIAPEHNEM FUIPA3UH-
rUapara, KOTOpblit K TOMY € Opa)XaeT NapeHXHMYy JIErKX.

Ta6nuua 21. BB na ocuoge 2uopazunos
Nel368 | 369 | 370 {371 [ 372 [ 373 [ 374 [ 375 [376 [ 377 | 378 [ 379
ACTpasiuThl IIpoune BB

%

Kanus Hutpar 40 | 40
Kainua xnopar 58
AMMOHHA HUTPAT 76 57 | 61 78
AMMOHHS nepxnopar 18 | 68
['yaHiauHa HUTpaT 79 1 49 | 50 | 43
TpusuTpope3opLHH 20
Hurtporyanuaus 39
Hirtpo3oryas it 42
Hiutl pomouesitHa 82
KapOornapasia 32 | 22
AMMUAK AHARKI 19 6

I'napokcunamuna g
fuutpar
[uapasus-ruapar 24
Fiapasuuda srpat 94
Yrojib ApeBecHbIi 11
Caxaposa 10
Achect 1

Hanuuue ruppasutosoro (ON-N¢) unu aurpamusosoro (ON-NO,)
(pparmenTa B CTPYKTYPE OPraHM4ECKUX COEAMHEHNH Pe3KOo MOBBILIAET UX
nabuwibHoCcTh. Tak, HanpuMep, ONMUCaHHble Bblilie 2,4-THHHTPO-PEHHU -

| THAPA3ZHH, TETPHJI, TETPAHUTPOAHUIHH, NHKpHIATHApasuH, JUHA,
DJHA — rposHble B3pbIBYATHIE BElLIECTBA; HHTPOMOYeBHHA, HPOH3-
BOJHbIEe TYAHHXHHA U KapGOrHXPAIHAA NIPUMEHAIOTCS B IPOU3BOACTBE
cospeMeHHbIX BB, a Takoke TBEPIOro pakeTHOro TONANRA.

BeTtepaHbl pakeTHO-MOAENBHbBIX KPYIKKOB MPHU AOMAX NMHUOHEPORB, KO-
My JOBEAOCH pa3dupaTh 3aBOACKOM MHOrOpa3oBbIH pakeTHbIM NBUraTENb
(MP[1), HaBepHsaka MOMHAT CNpeccOBAHHblE TADNETKU rOpPHOYEro, Cro-
coOHble croparb sSpkuM riameHeM. Tax Bor, wame scero ouu Ha 80%
COCTOAT U3 HHTPATA FYAHHAHHA.

Hpurarenn tuna adrauiickoro «Jlxerekcay, torocnasckoro «TaM-
GyHay uam vemrckoro «CUHIKETay KOMIUIEKTOBAIUCH CMECHIO A30THO-
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KHCJIOTO TYaHHAHHa W TPHHHATpPope3opumHa ¢ Jo00aBjieHWeM ac-
6ecrosoro sosiokHa (79:20:1, coct. 371).

Q3

Komnosuuys HuTpaTa ryaHWIWHa C MOPOILKOOOPa3HOH CypbMOii
ABJIAETCS CPaBHUTEJILHO O€30MacHOi B pAay MeTaTellbHbIX B3PbIBUATHIX
BELECTB ¥ MHOr A MCII0NIb3YETCsl B PAKETHOM MOJEJIMPOBAHUHU.

Ha ocHoBe HMTpaTa ryaHHIMHa M3BECTHBI HEKOTOPbIE COCTaBbI 10-
poXa, BKJIIOYAIOIIME HUTPAT KaJIWd M APEeBECHbI yronb WM caxaposy
(cocT. 372, 373). TakKe OH BXOAMT B KOMITO3MLMIO HEKOTOPBIX B3pblBHa-
ThIX cMmecelt (cocr. 374).

HuTtporyauuauu, NoJy4eHHbIH B CBOE BpeMs TMOUYTU OJTHOBPEMEHHO
Hennuuapu, @paniunmonom u Tune, A8 COBPEMEHHON MUPOTEXHHKH
npeactasafeT ewé 60abiinii uHTepec. OH M €ro HUTPAT ABJAIOTCA KOM-
MOHEHTAMM HUTPOLEIUTIONO3HBLIX NOPOXOB, paznuuHblx BB (coct. 375) 1
TBEPIOIo paKeTHOrO TOTUIMBA.
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Opurunanbieii MeToa J1abopaTopHOTO MOMYYEHUs 3TOro MPOAyKTa
CBOAMTCS K TEPMHMUECKOMY DPAazI0XKEHUIO POAAHM]A aMMOHMS, LIMPOKO
npumenseMoro B ¢otorpaduu. Obpasyomuiics poaaHua ryaHuUauHa
MEPEBOMIST B HUTPOTYaHUMH NeHCTBUEM HHUTPYOUICH cMecH.

Hazpesaom 6 meuenue cymox 20 2 pooanuda ammonus NH,SCN
& Ha MmaciasHol bane wiu cniase Byoa (180-190°C) ¢ moacmo-
cmennHon koibe ¢ 2a300meodHol mpybroil, KoHey Komopou no-
MCWEH 6 NO2IOMUMEAbHYIO CKIIHKY ¢ 60001, Buvldeasiowuecs
cazouvdpustele npodyrniet (CSs, H>S u NH3) moxcno doscuzame 6 cmpye
2a30801 20peirl, 015 Y4e20 2a300MBOOHYI0 MPYOKY 8B00AM 6 €€ OCHOBGA-
Hue, Yuumvl8asa CRLONCHOCHU C OQNbHEUMUM USMENbYEHUEM NIAGNEHO20
NpOOYKING NpoWe Pazlodicente pooanudda aMmMonus npogodunts 8 gap-
Qoposort mucue na omrpovimor 3030yxe. Paznooscuswuiica nias (14,6 2)
nocae ocmuledIius npedcmagasiern cobou cagemno-3e18nvio Kpucmaiuye-
cryio vmaccy poaannga ryanuanaa NHC(NH,),-HSCN.

[T1a8 uzveavyaiom, pacmupus ¢ Crmynre, 1 NoO YACmsIM NePeHocsm @
koaby co 150 miu Rouyenmpupogannol ceprou Kuciomel. Pacmeopenue
COAU BPOmeERaen 04eltb OVPRO ¢ CILIbHBIN PA30ZPEGAHUEN U Bbl0eIeHUeM
HENPUAMHOLO 2A3d, OKPAULUBAIOILES0 OKPYICAIOUUe NpedrMembl 6 UH-
MEHCUGHO KDACHBLI YBe.

OTHM crnocoboM MOXKHO HelypHO MOKpacHTh 3abdop Ha cpoel
Jave MJIH aBToMOO UL cocenel, eciiv BeTep MOMEHSIET HaIpas-
JICHHE.
K ewé méniormy pacmeopy, Ha NOGEPXHOCHIU KOMOPO2O Niasa-
0m X10nba cepol, npuausarom 120 ama koHyeHmpuposarHot cep-
HOU Kuc10myt (dceaamenvho oaeyat, codepxcawutt ~10 % SO;).
B oxnaxcoénnvrit cuponoobpasnuiii pacmeop erusaom 10 an xowu-
yenmpuposantoi azomuot wucromer (d > 1,5). Hayunaemes cunsnoe
pa30epesanie  pearyuoOHHON  MAaccul. 3aKRUNAOWUL  PACmEop
cpouno (!) sviausaom ¢ acoanyio 6ody (1:5). Humpozyanudum
Bbinadaem ¢ Guoe MOHKUN OIUNHBIX 121, ROOOOHO GOAOKHY CHIEKIOBAMUIL.
Ocadox om@uibmpossLEaon, NPOMBIEAIONT COO08bIM PACMEGOPOM U CY-
wam. [Ipu dceranuu npodykm kKpucmaniuzylom uz chupma. Manoe xo-
JAUYECHIBO MONCHO NEPEeKPUCMATIUIOBAMb U3 20pAYell G00bl, NPU INOM
HUMPOZYAHUOUH BBINAGem 6 GUOe NPO3PAYHBIX OAUHHBIX USOAOK.

IMosepbTe. Ha TakoM roptouem Batn pakersl MoObroT ato0bie pe-

KOpAbi, €C/IM HE B30PBYTCS MpsAMO Ha cTapre.
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quCTBMTeJIbHOCTb HHTPO30OTYAaHU/IHHA K MCXaHUHYECKOMY BO3/€Eii-

CTBUIO 3HAYMTEIbHO BbllIe. Ero NMPUMEHAIOT B KarCHJbHBIX COCTaBax.

¥ Tyanuanna nwurpatr NHC(NH,),"HNO; (kap6amuguua 1M MMuUHOMOYe-
BHHbI HHTPAT) - OECLUBETHOE KPUCTATMYECKOE BELIECTBO, PACTBOPUMOE B
BOJE (15%30, 128%90); tay 217°C; d = 1,44, Tloayuatotr B3aumoaehcTBHEM
LMaHaMHuaa ¢ aMMHUAKOM, C [MOCIEAYIOWNM epeBeaeHueM B HUTpar. [ipume-
HseTcs B kauecTee BB kak B cocTaBe B3pbiBuaThIX CMECEH, TAK U CaMOCTOS-
TENLHO; KOMMOHEHT TBEPAOro pakeTHOro TONIMBA.

v Tyanuauna nepxaopar NHC(NH,),-HCIO, - GecuserHoe xkpucranauye-
CKOE BELIECTBO. t,, 248°C; d = 1,743, PacTBopum B BOAE, HE pacTBOPUM B
xnopogopme. ManouyBcteutenshoe BB. [lpumensercs ansg npousBoacTBa
PAKETHOro TOMANUBA U NOPOXOB.

v'Hurporyanuann H,NCENH)NHNO, (o) u (NH;),C=NNO, (B) — 6ec-
LIBETHOE WM KEATOC KPUCTATIHIECKOE BEILECTBO. t,, 247°C ¢ pazioKeHUEM.
Moury He pacrBopuM & Boxe (0,27%’) u GeHsone: NAOXO pacTBOpUM B
CrIUpTax; pacTBOPUM B allETOHE M BOAHOH HIENouM; a-(pOpMY 1i01yHAKOT pac-
TBOPEHHEM HHMTPaTa I'yaHu:iila B CepHOH Kucaote, B-opsy - HUTpOBaHUEM
ero cynbdara. loayuawor deruaparauneil HuTpaTa ryaHuauHa. B manom ko-
AHUCCTBC DIICPTHYHO YOPHT BC3 JICTOHALLMK, M0 Yy BCTBHICICH K ) 1apy, OT
Kancions BipuiBacTcs. KomioneHT BB, HUTpOUENIIONO3HBIX 1NOPOXOB M
TBEPIOr0 PakeTHOro TOM/IUBA.

v'Hutposoryauunun H;NCENHINHNO - cpeTsio-kénrpie KpUCTALIbL, ty,
161°C ¢ paznoskeHues: He paCTBOPHM B CHUPTE U 3(pUpe, 1JIOXO PACTBOPUM B
Bo1e. IloayualoT BOCCTAHOBICHUEM HUTPOryaHW#MHa LMHKOBOH MbINBIO B
xucaol cpejte. Ouens B3pbiBoonaceH. Uununnpytonee BB aas kancionei.

[ToBblLIEHHBIMHM FOPIOYHMH M B3PbIBYATHIMM CBOUCTBAMH TaKikKe 00-
JafaeT HUTPOMOYeBHHA. OHa OTHOCUTEILHO YCTOHUMBA MPU MEXaHM-
4EeCKOM BO3EHCTBHHM, BMECTE C TEM, CKOPOCThb €€ NeTOHALMH JOCTHIaeT
7,0 km/c. lns ycnnenus OpH3aHTHBIX CBOHCTB HUTPOMOYEBHMHbBI €€ Mpu-
MEHSIOT B KOMOMHauMM C CHJIBHBIMM OKHCITUTEISMM, B JaCTHOCTH, C
HUTpPaTOM aMMOHHSA wiau ero nepxjopartoM (coct. 377). [TonoGHsle nu-
POTEXHHYECKHE KOMIO3WUMH BXOAST B COCTAB HEKOTOPLIX BHIOB
PaKeTHOr 0 roproyero. '

Ioxany#i, riaBHbIM HEOCTATKOM HUTPOMOYEBUHBI ABISETCS HU3Kas
YCTOHYHBOCTH BO BJaXHOH cpeae. B Takom cocTosiHMM OHa HauuHaeT
pasinaratscs yxxe npu 60°C ¢ Buie/IeHHeM 3aKUCH a30Ta.

B npoMBlILIEHHOCTH HUTPOMOUEBHMHY MOJIYyHAlOT 110 MeToay THiIe U
JlaxmMaHa. B naGoparopHOM BapHaHTEe 3TOT CHUHTE3 UMEET ClleNyrouui
Bu/. Bravane nonyuatot MoueBuHsl HUTpaT. CllenyeT UMETh B BULY, YTO
H D¥a COMb MOXET B3pHIBATHLCA, & CKOpOCTh e€ neToHaumu (4,5 km/c) He
YCTYIAeT MapaMeTpam MHOTHX MPOMBIIUICHHBIX AMMOHAJIOB.
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5 2 novegunvl pacmaopaiom 8 7 i goobt, CMeCh Npil SMOM CUTb-
A Ho oxaaxcouaemces. K meil ocmopoxcno npuiugarom Xxo0A00HVIO
(~5°C) azsomnyio kuciomy (d = 1,5) max, ymobul memnepamypa
PECaRYUOHHOU MACCHl He NOOHUMAAACL Gblute KoMHamuoiu. Buinasuiuu
0CadoKk HUTPATa MOYEBHHBI OMQUIbMPOBHIEAION, NPOMBIGANONT aye-
MOHOA U cyuLam 6 méeénion mechie.
6 2 ROIYUCTINO O HUMPpamA NoYesunbl OpobHo pacmaopsion 8 9
A M RONYEHMPUPOBUIIHOU CEPHON KUCIOMbL, OX.IAJICOEHHON OO0 -
5°C @ aedsanou dane. Yepes 5 vunym nocre coMocenu3dyuu peaKyuon-
HYIO MACCy OCMOPONCHO sbiugaiom g 30 i1 1e0sHou 86o0bl. Buinasuiui
0CA0OK oM@ UALMPOBLIBAION, npo.ub'zeazom CO00BbIM PAcmsopos, 80001,
cnupmoz u cyuiam. 1 0aumeTvinoco xpanenus npodykn Kpucmaliu-
3VION 143 IMAHO.TA.

v Hurpomouesuna H,NCONHNO; - npusabr 13 9raHoia; Tpy,1HO pacrso-
puMa B BOle 1 OCH30ME; JIErKO pacTBopumMa B ddupe; t,, 1539°C ¢ pazioxeun-
em (Bbiue AeroHupyeT). I'uaponusyercs soaoi. Iosyyaior B3auMo1eHCcTBH-
CM HUTpara MOUeBHibE ¢ cepHOl kuc10ToH. OOpa3yer O4eHb YYBCTBHTC b~
Hble K MEXauMuecKOMY BO3ICHCTRHIO COMM € THKRENBIMU MeTalnavu, Tlpume-
HAI0T g u3rortopienus BB, nopoxor u pakertoro Tonauga.

v Kap6oruapasua (NH,NH),CO (avruapasua yroasnoit KHCAOTHI) - UITIbE
M3 BOIHOTO 3TAHOMA; L5 152°C (uacto ¢o B3pLIBOM); ACTKO PaCTBOPUM B BO-
e, CHMpPTAN M MeAHIMICKoM ddupe. B3puiso- 1 okapoonacei. 3 cmecax ¢
HHTPATOM M 1EPXI0PATOM AMMOHUSA APHMEHNI0T B OpH3aHTHLIN KOAIIO3HLH-
ax (cocr. 378 u 379).

B cawmpiii pa3rap sropoii muposoli Boiinbl (1942) xumuky Paiity
yanoch -CUHTe3upoBaTh Moulnoe 6pusantioe BB — JIMHA, npencras-
aswoulee codoil IHITAHOTIHATPAMHHARHUTPAT. DTO BELLECTRBO MO CHJIE
B3pPbIBA HE YCTYIIANO [EKCOT€HY, a €ro Y4yBCTBUTEJIBHOCTb K TPEHUIO W
yaapy okaszajach HeCKosibKO Menbule, yeM y T3DHa, Ho Bc€ xe npesoc-
xoauna rekcored. CKOpPOCTL €ro AeToHauMu 7,73 KM/C rpH OTHOCHTE/Tb-
Hoii mmornocTu 1,67, a tersora pasnoxenus 5230 xx/kr. [lpakTuye-
CKM Ccpa3zy AURTaHOJHHUTPAMHHAMHHTPAT CTalH NPHMEHSTH A5 cHapsi-
JKEHMs AETOHATOpOB Mopckux OoenpunacoB. Ero caMocTtosTenbHoe uc-
MOJB30BaHHE B HHCTOM BHU/JE OTPaHHUYHBANIOCH BLICOKOHU HYBCTBUTEIBHO-

CTBKO K Y/Iapy W HU3KOMH TEMMEpaTypoH riiaBaeHus.
Y AWHA (au3TaHOAHHTPAMHHANHUTPAT, AWITAHOA-N-HHTPAMHHOIMHUT-
pat) O;NN(CH,;CH;NO;), -- Geci(BeTHOC KpUCTANIMYSCKOS BELIECTRO, ty,
51-53°C, t,,, ~165°C. PacTBOpUM B yKCYCHOIT KMCTOTE, MeTaHoue, GeHso-
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poaeiinom pupe. Bpuzantuoe BB. IMnactuguxarop HUTPOUELNONO3B! B
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E " JIE M AllETOHE, HE PACTBOPUM B BOJE, XA0po(opME, TETpaxJIoOpMeTaHe u Mer-
NOPONAX U KOLIOUAHBIX BUAAX PAKETHOIO TOIANUBA.

Hns noayuenus smoco npodykma K OXAAHNCOEHHOU HUMPYIOWel
cyecu, codepocaweis 24 2 yReychoeo aneudpuoa, 6 & Konyenmpu-
A posaunou azomuon xuctomvl u 0,5 2 xiopuoa wampus npuiu-
galom no ramuaMm 2 2 OusmAHoIdMuHd. 3amem memnepamypy
eatecu nogviuiaiom 00 40°C u ebidepoicusarom ewé 40 yunym.
& Peaxyuonnyio maccy ocmopodicHo gotaugaiom ¢ 50 ma xon00uou
800bl. Beinasuwuil beavlti 0cadox ompuibmposuieaon, NpoMbi-
Balon pAacmBopoM NUMbE3ol cO0bl 1 BOObL. J{/is nogvlueHUA Cma-
owvriocmu JHHA kpucmaniuzytom us godnoco ayemota (1:2) ¢
00BAG.1CHUEA HECROIbKUX KANEIb HAWAMbIPIO020 CHUPM.
Ciinres JIMHA MoXHO OCYIECTBUTE HETOCPEACTBEHHO M3 DTaHOJA.
st 3T70r0 NpeaBapUTebHO MOy HAOT AMITaHOJIAMUH.
Catecv 2,4 2 smanoaa u 8,5 2 10% pacmeopa ammuaxa nazpesa- -
A om nod obpumibla X0100uAbHUKON npu memnepamype 80°C &
meyenue noayyaca. 3amem peaxyuOuHYIO MACCY OXAANCOAIOMm 00
A KOMHAWIHOU MeMnepamypbl U HUMPYIOM.
Llas numpogaiiua npueomoBICHHO20 OON020 OUIMUAAMUHU KOIU-
YeCnBo HUMpPYIOUen CMeCU N0 CPABHEHUIO ¢ OObIYHbLA YBEIUYUEaom
B080¢€, d Bpes NPOBeOeH U Pearkyull pUCACUGAIOM HA CYWMKU.

B cyxoM cOCTOSIHHU MPUTOTOBJIEHHbIH MPOAYKT AOCTATOUHO CTOEK
npu xpanenuun. OnHaxko B BoAe, 0COOSHHO ropsyeil OH MeAJICHHO pa3fa-
raeTcf: MpH KMNEHUM B Teuenue 6 uacos paspywaercs a0 30% seutect-
Ba. Emé Gonee paspyuurensHO ASHCTBYIOT Ha HEMO KUCHOTHI H IENOYH.
Hlenounsle BogHbIE pacTBOPbI MEAJIEHHO Pa3flaraloT ero rnpu KOMHaTHOH
TeMIepaType, a KOHUSHTPHPOBaHHAS CepHas KMCIIOTa BbI3bIBACT paspy-
wenue JUHA naxe npu 0°C.

B cospemennsix TexHonorusax JUHA smecre ¢ unruburopamu mc-
NonbL3yeTcs Afs 3aJIUBKU TOpPIMEa, CHapsAaoB U OoMmD, a Takke BMECTO
TPUHUTPOTAHUUEPUHA )T NNACTU(UKALKK MOPOXOB W TBEPIOro paker-
HOrO TOTIIUBA.

bauskum no crpoenuto u ceoiicream k JIMHA sBnseTcs ragent, us-
BeCTHBIN Takoke nofd HazBanueM «JAHA».
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v IJHA (ranent, 3tuaeHaunntTpoauamun) O,NNHCH,CH,;NHNO, — 6ec-
UBETHOE KPHUCTAMIMYECKOE BEUIECTBO. t,, 175-8°C, d = 1,75, INaoxo pacrtro-
pUM B BOIC (0,3%%, 4,95%75) U ITUIIOBOM CHUPTC (1,25%25, 10,1%75); pac-
TBOPUM B HUTPOOEH30ie M AHOKCade; He pactsopum s ddupe. Meaneuno
pasnaraercg B HeliTpaibHoit M 0cOOEHHO kHCHOH cpede, B mi€NOYHOR — ye-
Toiiuug. Bo BiaskHOM BUIe paziaraetcs npd remneparype Boie S0°C. Tok-
cuded. [Mopaxkaer ITHC. Komnoueurt 16TOHATOPOB U 5¢3,ThiM 1ibiX TOPOXOB.

s noayuenus smozo npodykma k 9 2 oxiaxcoéunozo (5°C)
& smurenduariuna i 14 2 eco 64% pacmeopa npu ROCMOSHHOM
HOMEUIUBAHIIY OCHIOPOICHO NPUKANBIBAION 38 a1 YKCYycHo2o au-
2ulpuda U noIvaca HaAepesaiom Ha 8o0anol bane. Oxaaxcoaiom
A u mpuaugaiom paguulli 00vém ayemona. Buinasuwull ocadok
ImueH-ouc-ayemanuoa omgurbmpoguguiom 1 cywan (I,
172-173°C).
K 18 ¢ oxnadicaénnon (0°C) xonyenmpuposannoi a30muot K-
caomul Opobro npuddugisiom 12 2 0xX1A%COEHHO20 YRCYCHO2O an-
2uopuda max, umobbl meMnepamypa ciuect NOOHLIACH 1e Bblute
5°C. B smou numpyouiei csecu npu noamewiusaniy pacmsopawom 4,5 2
noayyennoeo smuen-onc-ayemarnuoa. Bcekope nauuwnaem  gwinadanto
Kpucmarnieckt ocadox. Pearyuonnyio maccy euidepocusaiom 6 wacos
npu mesnepamype ne gonue 5°C, 3amen x et 0obagisiom 300 un nedsi-
HOU 800bI U OMpUILIMPOELICAIOM DecyBemHbIIl KPUCHIALIUYECK Ul OC-
Dox ymuten-6uc-ounumpoavemamuda (1, 132-133°C).

[ uoponii3 noTyueHHO 0 HUMPONRPOUZBOOHOSO OCYIYECMBIAIOM, PC-
meopsia eco 8 50 v 35% eoxoco nampa. Hepes 10 munym x pacmsopy
npuangaiom 50 2 koHyenmpupoganion coasnol Kuciomst. Beinaguiui
0CUOOK OMpUILMPOBLIBAION, NPOMBIBAIOM XO100HOU G000 U CYULU.

[To uyBCTBHTEALHOCTH TaJIeMT aHAjOTHYEH TETPUIy, HO obnajgaeT
Oonbluei MOWHOCTLIO. OH JeTOHMPYET NpH CUABHOM Yaape. Bocrpumnm-
YHMBOCTH 3TOrO BELeCTBA K B3pbIBY 2% rpu Macce 5 Kr rpysa, najaroiie-
ro ¢ BoicoTel 24 cm. Terora ero B3pnisa 5360 k/x/kr, ckopocTs neto-
Hauuu 7,75 km/c (d = 1,55), V, 908 a/kr. C MeTannaMu u ienodaMu ra-
Jeut obpasyeT ewulé 6osee B3PLIBOOMNACHBIE COJIH.

Fageur npumeHseTCs B MUPOTEXHUYECKHX CMECAX 1% 3aJIMBKU
PaznuuHbix OD0ENpUNacoB, B KaMCIOJIAX-ACTOHATOpAX, a TAKKE B KayecT-
Be MAacTUQHUUHPYIOLIEr0 aKTHBHOIMO KOMIOHEHTa COBPEMEHHBIX MOpO-
X0B U TBEPAOr0 PakeTHOrO TOTUIMBA. '
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10.2. Azonpouszeodnvie 0As NPOOBUHYMBIX

30coeIMHeHUs, cofepxauine octatok RN=NR', B uenom otHocu-
TeAbHO CTabuAbLHBI M SBASIIOTCS OCHOBOW MHOIMX kpacuteneii u
neHooOpa3oBaTeeil, HO HEKOTOPBIE M3 HMX JNErKO pas3pyllatoTcs aaxe

npu HeOOABUIOM HArpeBaHUH H HaCTO CO B3PBIBOM.

v Inasupun (UuKJI0MMa3oMeTan) — OECUBETHbIH ra3, KOTopbil B
CHKHAEHHOM COCTOSHHM CamoBo3ropaerca yxe npu -40°C, B pac- N/——~\N
TBOpax cradbuneit. [loayuaioT OKMCIEHHEM METHIEHIMANHHA THIIO-
NJAOPHUTOM HATpHS.

v Inazokcun (1-gnazo-2-Hadroa-4-cyandokuciaora) ~ xénroe
KPUCTANTU4ECKOE BEILECTBO, MIOX0 pacTBOpHMoe B Boac. B
CyXOM BHAE B3PHIBOOMACEH, pa3iaracTcs Ha CBETY, ACTOHUPYET
sizie 100°C ¢ o1 yaapa. IpHUNEHAETCS B MPOU3BOICTBE a30-
Kpacurenei. OsH

vTMupodop N (CH;),C(CN)N=NC(CN)(CH3); (2,2-230-61c-1H306YTHPOHHT-
PRI - MCJKOKPHCTALIHYCCKHM NOPOLIOK: s, 105-106°C; 1110X0 pacTBopuy B
BOJIC; A€rKo pacTeopum B ddupe ¢ cnuprax. Ycroiauus upu 0-5°C. Tipu 85°C
NCPUO €ro Nnonypacnaia cocrag:ser | vac. JIeToHupyer Mnpu ylape ¥ CHIbHOM
Tpeitny. OueHb B3PBIBOOIIACHA €50 Ubidb B BH:Ae aypoisecu. MHMunarop 1o-
AMMCPH3ALHMY H 1HOPOODPA30BATC A B POU3BOJICTBE NCHOUIACTOB M NOPHCTHIX
pe3uiL.

Ewé 6onee HeyCTOMUUBBIMUM M B3PBIBUATHIMM SBIAIOTCA {HA3Z0COE-
JHHEHANA R(R')C=N+=N', R(RYC™-N"=N u ux coau JAMa30HHS, [10-
CKOJIbKY MHOTME BEWeCTBa 3TOH Ipynisl U3-3a kpaliHell HecTabUIBHOCTH
B CBOOOJHOM BHJE HE MU3BECTHBHI.

Haubosiee noapoOHO M3yueHbl B3pbIBHaThIE CBOUCTBA coieil KHa30-
6en30/a. DTH MOLUHbIE HHULMUPYIOLIME BELeCTBA OYEHb HYBCTBUTENb-
Hbl K yJapy 4 TPeHMIO, YTO OrpaHUUYMBAET UX MPOMBILIICHHOE MpUMEHE-
Hue B kauecTse BB.

Tak, Ana306eH30.1a HATPAT 0 CHie B3pbIBA B 1,3 pa3za u no oObE-
MYy Bbiaeasemoro rasa B 1,8 paza NpeBOCXOAMT 3HaMEHHTHIA AMHAMUT
Nel, Ho B3pbIBaeTCS NMOPON B CamMblii HEMTOAXOASALIHMHA MOMEHT.

s noayyeuist 3mo2o po3HOCO NpOOYKMA K cycheHzuu 2 2
@ HUMPAMa auuluna 8 2 NI KOHYEHMPupOBAHHON A30MHOU K-
cromul 0obasisiom 0,9 o Humpuma nampus. Peaxyuonuas aac-
A ca oxpawngaemcs 8 kpacHwlit ygem. [locae eé obecyseyuanus i
npexpaugerust gudeTensl d30Mma npuIugaiom 3 s smauoaa. He-
& pes S vunym 0obasusiiom 6 s MeOuyuHCKo20 sQupa. Butnaswiui
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0CA0OK OMPUILMPOBLIGAIOM, NPOMBIBAIOM 3Qupom, ocmopoxcro (1)

cywam

Ha xon00e.

v Muazobensona uurpat (CHsN'=N)NO;™ (Gewsonamazonmit uurTpar) —
GecupeTHsie urisl; d = 1,37. Jlerko pacTBopuM B BOJE; YMEPEHIIO PACTBOPUM
B OTAHOJIE; HE PACTBOPUM B d(upe. MeasieHHo pasnaraercs Ha cBety. B npu-
CYTCTBMH BJIarW NOCTEIEHHO {IpeBpamacTes B denon. Bapuzaercs npu 90°C,
TPEHUU U yaape.

v JIuazobenzona xaopua (CoHsN'=N)CI™ (6ensonanasonuii xnopun) — 6ec-
UBETHBIE MIJIbI, DACTBOPUMbIE B BOAE M 3TaHOAC. JleTOHUpYET fIpH yaape H

HarpeBaHuu.

Beicokoii ununuupytouieit cnocoOHocTHIO 00sagaeT M-HATPOGeH-
30J1XRA30HAA NepxjopaT. D10 BB oYeHp YYBCTBUTEILHO K Yaapy, Tpe-
HUIO U HAarpeBaHUIO.

JAN
A

g

s ezo noayuenss M-HUMPOAHWIUN PACMEOPIIOM 8 CMECU KOH-
yenmpupogarnou coannol ¥ 20% azomnoi Kuciomel, nocie ye-
20 OXJAAHCOAIOM PEAKYUOHHYIO MACCY HA Ne0AHOU bane U Npulu-
8aOM K Hel pacmgop Humpuma uampus. Beinaswiuu uepes 5
MUHYM CEnmblil 0cadOK OMDUILIMPOBBIGUIOM, OCHOPOICHO Cy-
wam u g3pul8ailom, He OCImasaAA aNpPoK.

v 3-Hurpo6ensonauazouusn uepxaopar [3-NO,CHN'=N]-HCIO, — 6nea-
HO-XKENTTOE KPUCTAIMYECKOE BELIECTBO, MIIOXO PACTBOPMMOE B XONOIHOM BoAE
u cnupre. Munnnupyiomee BB.

v 4-HurpodeunnanazoHus TeTpadTopGopar (ana3o.1b) [4-NO,-
CHsN'=N]-[BF,] ~ %énToe KpUCTAMIMYECKOE BELIECTBO, PACTBODMMOE B
cruprax M aHupe, NIOXo pacrBOPUMOE B BoE. JIETOHUpPYET 1pH HATPEBAHHH,
TPEHUH  yaape.
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v Tuazoab O [2-NO,C¢HN'=NHSO,]-ZnCl, u auazosns 4C [2-CH3,3-NOo-
C¢H N'=N]-[BE,], npuMensieMble 118 OKPACKY LIEIHOI03HOTO BOJIOKHE, B
YUCTOM BHj€ B3PbIBAIOTCSA [IPH YAAPE U HAPEBAHUU.

v Inazameran CH,N, (H,C=N"=N") (asumernaen) — sENThIi ANOBUTHIA ras;
tm -23°C; pacTeopuM B 3TaHode, 2upe u auokcaue. [Ipu komuaTHOH TEM-
neparype odeHb HeycToHuHB. [leTonupyet npu HarpeBauuu. bonce crabunen
B pacTBOpax, KOTOphbie TOXkE B3phIBoonacHsl. [lonyyator oOpaboTko# xjo-
podopma ruapasuHoOM B 1EAOUHOHR Cpeae.

BaaumoagelictBueM AMa3z0CcOeIUHEHUH ¢ aMUHAMH ONYYarOT B3pbi-

BoonacHble Tprazenbt RN=NNR'. Jlaxe ux ¢hopmanbHOe CTPYKTypHOE

+ -

CX0/ICTBO €O B3pbiBUatbimu asugamu RN=N"=N" rosoput camo 3a cebs.

HzsecrHblil npeacrasutens 3Toro psaga - JAB («xrazoamurinobenzon»)

oOpasyetcs 00paboTKOH aHMIMHA THA300€H30JI0M, M0 CPABHEHHUIO C KO-

TOpBIM OH H0JIEe YCTON4YHB.

v JInazoryanuanua untpar [NH(NH)CNHN'= N]NO;~ ofpasyercs oGpa-
0OTKOH aMUHOryaHUAKHHA a30THOI KUCIOTOR B NPUCYTCTBUM HUTpHTOB. Jler-
KO PacTBOPHM B BOJE Y CNIUpTE, He pacTBopuM B a¢mpe. [lpu y nape u TpeHnun
HE NETOHUPYET, NMPU HArPEBAHWU Bbillle TeMneparypst miasieHus (129°C)
AaET GONBUIYIO OPAHKEBYIO BCHBILKY. BapbIBaeTcs OT neTronaropa.

v JAB CsHsN=NNHC¢H; (nopodop JAB, uenodop JAB, 6eusonauazoann-
ang, 1,3-mudenunrpuasen) — 30J0THCTO-XKEATHIE UTTIbI U NPU3MBE M3 ITAHO-
aa; t;, 98-99°C. PactBopum B sTadone, agupe u GeHione; He pachopnw B
soae. [leronupyer npu 200°C u yaape.

A3zocoueTaHueM AMA30HHMEBLIX COJell ¢ rvapasMHaMu W ryaHuanHa-
MU o0pa3ytoTes el Oosiee B3pPLIBOONACHBIE BELISCTBA — TETPA3EeHbI.
ITocTeneHHO 3TO Ha3BaHME 3aKPENUIOCH 33 CaMblM APKUM [IPEeICTaBUTE-

€M dTOH rpynribl — aMHIARHOTETPA3ZCHOTETPA3O0JIOM.
¥ Terpasen (MOHOTHAPAT 4-ryanni-1-TeTpa3oaHaATeTpaseHa, aMHIHHOTET-

pa3senoTeTpa3on) — KEINTHIE [N—N H
PBIXJIBIE CTEKIOBUAHbIE K- || > N—N—NH—NH JHZO
HoOGpa3Hele kpuctanst. [Ipa- IN—NH H

KTHYeCKH He pacTBOpmM 8 Boae (0,02%7), crmpre, aueTone u ddupe; He
rurpockonuuen; d = 1,68. Beiure 60°C meaneHHo pasznaraetcs. Y CTOHYHBO
ACTOHMUPYET NpY TPEHUH, yaape, HaxoJle, NonalaHuy MCKpbi M HarpeBaHuu
Bolure 140°C. Wuunumnupyiomee BB a5 KancionbHBIX COCTABOB,

Hecmorps Ha Takyto crpaunyo Gopmyiy CTpoeHHs, 3TO BELIECTBO
MOAY4YaeTcst COBCeM HecNoxHO. MCXOAHBIM KOMMOHEHTOM A1l CHHTE3a
cnyxutr amuHoryanuaud HoN-C(NH)-NHNH, B dopme coneii: Gukap-
Bonara (t,, 170°C, He pacTBOpUM B BOJAE) UM cynbdara (tz, 203°C,
YMEPEHHO PacTBOPUM B BOZE).
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Ilepsonauanvno amunozyanuduna Guxapbowam nepesoosm &
B000OPACMBOPUMYIO (POPMY, Ol He20 NPURUBAION K HeMY Da3Ge-
OeHHYIO A30MHYI0 Kucaomy (8 npousgoocmse o6uiyHo 16%) 00
OxoHuanus 6cnenusanus. Peaxyuonuyio maccy nepenocsm Ha
800sHYI0 bamio, svidepicusarom npu memnepamype 70-75°C u
Gurempyiom. K ewé ménnomy npodyxmy npuausaiom 00HOGpe-
MeHHO Hazpemblie 00 60°C goonble pacmaopbl HUMPUMA HAMPUS
(5n.) u asomnoii kuciomvl (2H.). Ilpu 3moi xce memnepamype
cmecn suioepaicusarom 40-50 munym. 3amext oxnaxcoaiom 0o 35-40°C u
OMPUILINPOBHLIBAIOM GLINAGUAWTL HCENMBIIL MEIKOKPUCH ALIUYECKUTE 0Ca-
dox mempasena. [Tpomeisarom e2o 000U, CHUPMOM U CYWam npu mem-
nepamype 40-45°C.

[Ipu ucnonvbz08anuu aMuHOYaHuOuUHA cyioama npoyedypa ynpo-
waemcs. Eeo pacmeopsaiom 8 800e, uibmpyom u HOOKUCAIOM (uitb-
mpam yKCycHou xuciomot. Imy aaccy eausaiom 8 wazpemviii 0o 55°C
pacmgop rumpuma wampus. 1emnepamypa nogwiuaemcs 00 65-70°C.
Ecnu ona npegoicum 73°C, 80 uzbedxcarue Henpusmuocmeil peaxyuoH-

HYI0 Maccy oxaaxcoarm go0ou. Yepes uac (nocne chudceHus
memnepamypwvt 00 45°C) omoensiom golnaguiuti 0cadox.

Ilpu 06bIYHBIX YCAOBUAX XPAHEHUS TETPA3EH BIOJIHE CTaOUACH U HE
pearupyet ¢ O0JILIIMHCTBOM MeTaln0B. OaHAaKO BAaXHbIA MPOYKT MO-
CTETIEHHO pa3faraeTcs B KOHTAKTe C YrAeKHUCAOTOH, make IpUCYTCT-
BYIOUIEH B BO3AYXE U JETOHUPYET MNMpU B3AUMOACHCTBUM € aMajlbramoii
HaTpu4,

[To uyBCTBHTENBHOCTH K yaapy M, OCOOCHHO K HaKoJy, TeTpaszeH
MIPEBOCXOJUT IpeMyuyto pTyTb. OH HECKObKO MEHEE UYBCTBHUTENEH K
TpeHUI0. Braxxusili MpoayKT MeHee BOCTIPHHUMYHMB K MEXaHHYECKOMY
BO31EHCTBUIO.

Ternora B3psiBa TeTpaseHa 2300 k/Di/kr, 06bEM ero razoobpazHbix
npoaykros 400-450 n/kr.

BpH3aHTHOCT, U «MHUUHATHBHOCTLY TeTpa3zeHa yMEeHbLIaeTcs Mpu
YBEJUYEHHH [IaBACHUS TPECCOBaHUA. J|eTOHAUUA MEIHOTO Karclois C
HerpeccoBaHHO HaBeCKOH BemecTBa Maccoi (0,4 r B CTaHZAPTHOM Tec-
Te naét 13,1 r gpobnéHoro necka, a MPeCCOBAHHOrO Mo AaBiAeHUem 214
kre/cM® Toapko 5,0 r. CKOpOCTb CropaHus TeTpaseHa 1pu aTMoctepHOM
JasneHnu cocrtaenser ~0,78 cM/c, 0HaKO ero HeycToH4YUBOE ropeHue
OBICTPO NEPEXOUT B AETOHALMIO.

PPOO0
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TeTpaseH WIHMPOKO NpUMEHSIETCA 11 CHapsKeHUs Karcronel-Boc-
nramMeHuTenell yajapHoOro W HakoOLHOIO ACHCTBHA, NPUYEM, TOILKO B
MUPOTEXHUYECKNUX CMECSX, TJe €ro cojaepraHue He NpesbiaeTr 15%, K
npuMepy, B KOMIO3WULMU cO CTU(QHATOM CBUHIIA, HUTpATOM OapHus U
cyasbugom cypsmbl. Jaxe Hebosiblias npumech TerpaseHa (2-3%) 3Ha-
YUTENBHO YBEIUYHMBAET YyBCTBUTEILHOCTL CTU(HATA CBUHIIA K YAapy, a
a3uja CBMHLIA K Hakojy. B 4ucToM BHAe B KadyecTBE MHHULMUPYIOUIErO
BB TerpazeH He HUCMOIbL3YIOT U3-3a MaJ0i MHULMUpPYIOMER cnocobHO-
CTH.

TeTpaszeH o0Opa3yeT B3pbIBUATHIE CONM ¢ HEKOTOPBIMU KHUCIOTaMH,
aMMUaUyHble KOMIUIEKCHl C MNEpXj0paTaMM TEepexoaHbIX METANI0B, Ha-
npumep, Co|NH;]5{NsCNO,}(ClO4); u npousBoaHbie ¢ COMAMHU TSKE-
abix MeTanios tuna Hg(NyCNO,),, MHOrME U3 KOTOpbIX 06agaoT emé
Hos1ee BbIcOKOH HHUUMUPYIOmEH cTOcOOHOCTHIO.

M. Pemes u J. usuc (1973) B3aumoneiicTBUEM AWUA30HMEBBIX CO-
Jeil ¢ rnepeUYHbBIMU aMuHaMH nipu oxnaxaenun (0-5°C) cunresuposanu
ocoboB3pbiBuarsie nedTazaanenbl ArN=NN(Me)N=NAr.

.

I'naBa 11. 51 no-npexxHeMy 4yBCTBHUTEJIbHBII U
HEKHBIN

11.1. A3udnwiii 6036ydumens

% HOrJa Tak JIErKO Ha yiue, 4To KaKeTcs, OyaTo €€ HeT BOBCER, -
« HaBepHoe, nonyman Hemeukuit xumuk Teopop Kypuuye (1857-

1928), xorna B xoae U3yHeHUs peakuuil 3aMeIEHHbIX MUAPa3UHOB IOy -
YU 2a30TACTOBOAOPORHYIO KicaoTy (1890), e€ npousBogHbie — a3mibi
(1889), u octancs HeBpenUM.

Heso B TOM, 4TO 3Ta kucja0Ta U OOJBUIMHCTBO a3HA0B OKa3aluCh
OUY€Hb B3PBIBOOMACHBIMU SHAOTEPMHYECKUMHU coennHeHuaMu. [1paBuns-
HOe CTpoeHHEe UX ObLI0 npeasiokero auib B 1911 r. Anpxeiu u Tune,
a OKOHYATe/IbHO J0Ka3aHo Toaeko B 1935 r. bépiuem.

B rpoMbIMAEHHBIX YCJIOBHSAX a3uabl [10Jy4alOT HarpeBaHuem
(~150°C) amupoB c 3akuchkio azora. [lpu ux obpaborke cepHoit kucIIO-
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Tol ¢ mocnenywuweit auctunnaumeir (36°C) orronsercs OeclBeTHas
KMAKOCTBb C PE3KHUM 3alaxoM. DTO M €CTh A30THCTOBOAOPOAHANA KHCJIO0-
ta. OHa B3pbIBacTCA MpU yAape, TPeHUW W HarpeBaHuu. B Ge3pogHoM
COCTOSIHUM KHCNIOTa AETOHUPYET MPU KOMHATHOHN TEMIIEpAType Qaxke OT
coTpscends cocyaa. E€ napsl 6ojiee yCcTOHYMBBL M B3PBIBAOTCS OKOJO
300°C.

s T
v A30THCTOBOOpOAHAst KHeaoTa HN=N'"=N" (azoumua) — GecuBeTHas CHIBHO
netyyas KUAKOCTL ¢ pe3kuM 3anaxoM; d = 1,13; t,, -80°C; t,, 36°C. Tlapni
OYEHb SIOBUTHL. BOAHBIA PacTBOp Nerko MPOHUKAET YEPE3 KOXY H BbI3bIBACT
eé BocnaneHue. B nabopaTopHBIX YCHOBHAX M0JYYalOT BO3AcHCTBUEM rHApa-
3MHA Ha a30TucTyro kucnoTy. Ilo cune mpubamkaercs k yKCYCHOH KHCNOTE,
XapakTep oBejicHUs BOJHBIX PACTBOPOB HAIOMMHAET DA3BEACHHYIO a30THYIO
KHcH0TYy. Pearupyer ¢ meramnamMu. B pasOaBneHHBIX pacTBOPax BIIOMHE yC-
Toi4MBa. B KOHUEHTPUPOBAHHOM BUJE IETOHUPYET OT YAApa WM HarpeBaHHs.
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B nabopamopueix  ycnosusx azomucmogo0OpOOHYIO  KUCIOMY
@ RONYHAIOm 80CCMAHOBNIEHUEM Q30MUCMOU KUCIOMbBL SUOPAZUHOM.
K pacmsopy 14 ¢ npoxanennceo numpuma xareyus Ca(NO,); e 30
A M 6o0vr npunusaiom 50 mn 20% ceprou xucaomer. Buinaswiui
benvlil ocadok omoensiom GuremposanueM, npomuisaiom 20 ma
800bl U gbibpacwieqiom. Quabmpam OXAAACOAOM 8 XONOOUTbHUKE
U OCMOPONCHO OPODHO NpURUBAIOM K 3 M 2UOPA3UH-2UOpAmA
N>Hy H,0. Peaxyus sxzomepmuuna. Obpasyemes 600HbII pacmeop, co-
Oepoicaiyusl 0kono 4 2 A30THCTOBOAOPOAHOIH KHCJIOTHI.
Oburuno, eé omoensiom nepezonxoti npu 36-37°C. Bam e no
A NOHAMHBIM NPUYUHAM 3020 Oenams He credyem!
Hocmamouno K NpuzomoBNeHHOU HCUOKOCMU, KOMOpds 6HONHE
cmabunena, npurume pacmeop, codepdcawuti 0,1 mona conu mobozo
MANCEN020 MemAand, Ymobbl NOTYYUMb €20 83pbl8Uamblil a3uo &
8uoe Hepacmeopumozo ocaoka. Beidenums ezo u ne 830psamecs
- 3MO Yoice 0eN0 MeXHUKU U YOauu.

Ilpu paborte ¢ KOHLEHTPHUPOBAHHBIMM PacTBOPaAMH a30THCTOBOIO-
POIHON KUCNOTHI CYIIECTBYIOT HECKOJIBKO KATErOPHYECKHUX «HEIIb35»:

- TpSICTU U POHSTB Ha 10N EMKOCTH, B KOTOPBIX OHA XPaHUTCH;

- JIOIyCKaTh pe3KHe Meperagbl TeMIepaTyp;

- BABIXaTb €€ apbl U 3aCTaBSTh 3TO ACNATh OKPYKAIOMIHX;

- HE MBITb PYKH [10CTIe KOHTAKTA ¢ STHM BELIECTBOM,

Jlns Hac eu€ Gonee MHTEPECHBI HEOPraHUYECKHE CONU a30THCTOBO-
JIOpoAHOH KMCNOTBI, GONBIIMHCTBO U3 KOTOPBIX B3PLIBAIOTCA [IPU MEXa-
HUYECKOM BO3JEHCTBHM, 8 HEKOTOPBIE JaXKe [PH IPKOM OCBEHICHUH.

A3H]1 CBHHIA BIEPBbIE MONyunn ¢paHiy3ckuil XumMuk [ Mponamyc
B3aMMOACHCTBUEM a3uja Harpus ¢ aneraroM cBuHua. Ocaxparouimiics
IpyU 3TOM MPOAYKT Ha CerogHsmHuil JeHb fABnsercs Haubonee npume-

HeMbIM UHHLAUpYomuM BB.
v Asua cBuHUa Pb(N3), — Gestblit 1an cepbiil MEIKOKPUCTANTMYECKHMH [10pO-
WoK, TeMHeW M 11a cBety. CymecTByeT B BUAE HEThIpEX Moauukanyii, B
OCHOBHOM MEJIKUX POMOHUYECKHX KPHCTAJUIOB O U B (POPMBI ILIOTHOCTLIO CO-
orBeTCTBEHHO 4,71 U 4,93. PacTBOpUM B YKCYCHOH KHCIIOTE, MOHOITaHONA-
mune (145%2°); Tpyano pactopum B Boae (0,023%'® u 0,09%%), nyuwe
PacTBOPSIETCS B [IPUCYTCTBUM A(1€TaTa CBUHA; IPAKTUMECKH HE PACTBOPHM B
cnupre, auerone ¥ adupe. [lpy kunsyenun B Boae MeaeHHO pa3naractes. B
CyXOM BHMAe XMMHYecku ycroiuus. He rurpockonuuen. [Ipu anurensHoM
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XPaHEHUM WM HATPEBAHMM MEPEXOJUT B CTabWIbHYIO (-MOIM(PHKALUIO.
Tepmocroek, B3psisoonaceh soiiie 250°C. Uy BcTBUTENEH K y1aPy, TPEHHIO U
ornto. [lepsuunoe BB.

KoneyHo, Bbl 6e3 Tpyaa cMOXeTe I0Jy4uTbh 3TOT OPOJYKT, BOC-

[0JIb30BABIIMCH MPUIOTOBJICHHBIM PAHEE PacTBOPOM a30THCTOBOIOPOI-
HOil KUCNOTHI, 100aBMB K HEil aleTaT Wi HUTpaT cBUHUA. OgHako cy-
ILECTBYIOT U 6OJee 3aHATHbIE METOIUKH.
Buauane nonyuaiom oyrmnamrputr CHyONO. [Ins smozo x
oxnaxcoéunomy (0°C ) pacmsopy 4,3 ma ceproti xuciomvl (d =
1,84) 6 3 mn 600bl nHOCMENEHHO NPU NOCMOAHHOM NepeMewusa-
Huu npuausaiom 11,1 2 (13,7 mn) 6ymunosoco cnupma. 3amem 6
meuenue 10 Munym smy cmece npu pabomarnwet meumaixke 00-
basnsrom x oxaaxcoénunomy (0°C ) pacmeopy 11,4 2 numpuma
Hampust 8 45 mn 800vl. Bcnubleuyio dcénmyo MacasHUCmyo
HCUOKOCHb OVIMUIHUMPUMA OMOENIOM HA OeNUMeNbHOU 80POH-
Ke U mpudcoel npomuleaiom 5% buxapbonamom nampus.

JInsa nonyuenus azuaa kanua KN; x pacmeopy 3,6 xamus zudpoxcu-
0a e 28 mn smauona npuaugaiom 3 ma euopasun-2udpama. Smy cMecs
8Hauane C1e2xka nooospesarm 8 xkonbe-c 0OPAMHBIM XON0OUTbHUKOM HA
800HOU bane, a 3amenm 6 meyeHue NoaYHaca No KAnIIM NpUlUeadm Ha-
pabomannvlil GymurHumpum, He 008005 peaKyuOHHYI) Maccy 00 bypHO-
20 xunewnus. Ilpu smom u3 pacmeopa winadaem asud xanus. Oxnagic-
OEHHBII MPOOYKM OMPUILMPOSEIEAIONM, NPOMbBIEAIOM SMAHONOM U C)-
wam. Buixod npodyxma cocmasnsem 0o 3 2.

Ha nocneonen cmaduu x oxaadxcoénnomy pacmeopy | & azuda xaius
8 5 M 80061 MeONIeHHO NPUAUBAIOM PACMEOP 2 2 HUMPAma C8UHYA 8 5 M
600bl. AU CBHHIA 8binadaem 8 GUoe mANCENO20 MeNKOKPUCMALIUYe-
cxoeo ocaodka. Jnsa ayvueco GopMuposarus Kpucmainog 0OHOPOOHOZO
pasmepa u oxkpy2iou opMul uauje 3aKIOUUMEIbHYI0 Peaxyuio nposo-
oam & 0,2% pacmeope xceramuna uiu ¢ 006asieHueM HeCKONbKUX Kd-
nenv enuyepuna. B npucymemsuu opeanuueckux pacmeopumenetl kpu-

cmanauzyemes f- mMooupuxayust, a Npu NOOKUCTEHUU MOACHO
sbidenumn Menee cmadunvuble d- u g-opmeui, npespawarouue-
€ NpU XPAHEHUU UNU HAZPEBAHUU 8 YCMOUNUBYIO 0-MOQUPUKAYUTD.

Temmnepatypa Benbitikk azuaa cBunu@ 327-345°C B 3aBUCHMOCTH OT
CKOPOCTH HarpeBa. DTo B M0OOM Cnydae 3HAa4MTENbHO BBILIE, YEM Y

P06
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rpemyueit prytu (180-190°C). Io cpaBHEeHMIO ¢ Hell a3W CBUHLA TaKke
MeHee YYBCTBUTE/ICH K MEXaHUUYECKOMY BO3/ICHCTBHIO.

A3ua cBuHuUa Oosiee ctabusieH npu XpaHeHUM: Jaxe TPEXJIETHeeE
BO3AEHCTBHE BJArW  HE
CHHXAET €ero Ka4vecTB.
Ipu conpepxanun 30%
BOJbI OH BCE elle coxpa-
HSET B3pBLIBYATBHIE CBOKCT-
Ba. Bo BnaxxHoMm cocrosi-
HMW a3up cnabo pearupy-
€T C Meablo, LIHHKOM H
AIOMMHHMEM, TP  JTOM
Haubosee onacHo 0bpazo-
BaHHWE CBEPXB3PLIBYATOMN
menHoi coaum. Ilpoaykr
XOpOLIO TEPEHOCHT MHO-
rojieTHee BO3AcHCTBUE
NOBBIILIEHHOH Temneparty-
poi (50°C). Ha cBery ro-
BEPXHOCTHBIC CJIOM €ro
KPUCTAJIOB TEPSIOT a30T
WU [OKPBLIBAIOTCH HaNETOM
CBUHLA, KOTOPbLIHA [MpeRo-
XpaHseT BeleCcTBO  OT
JajibHEHRIIEro  passoxe-
HUs.

A3ua cBUHIA HE TOANAETCS MEPENPECCOBKE M COXPAHICT B3pbIBYa-
Thle CBOHCTBA NPU J1I00OH CTENEHH CKATHS.

[To cniocobHocTH MHHULIMMPOBATL Opu3aHTHble BB 0OH 3HauuTeBHO
TIPEBOCXOAUT TPEMYUYIO PTYTh, TOITOMY /i ACTOHALMWMW 3apAdOB MpPH-
MeHseTcs B fo3ax B 5-10 pa3 MeHbiinx. OIHAKO CKOPOCTh €ro AeToHa-
UMK HECKOJILKO HWXe, yeM y rpemyued pryru 4,5-5,5 km/c. Tarke on
crerka yerymnaet et no dyracuoctu (V, = 308 a/kr) v TeruoéMkocTh
B3pbiBa (Q = 1500 kJx/kr).

A3Hj CBHMHLA IIMPOKO MCIOIB3YETCS B KAYECTBE WHHMLIMMPYIOILETO
BB B OCHOBHOM /ijI1 BOEHHBIX UeJjieil: B IPOMU3BOACTBE KAaflCHONEH-
JIETOHATOPOB U B CMECU C XJlopaTaMH Jjisi M3TOTORJIEHUS (DPHUKLIHOHHBIX
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3aKUraTe/IbHbIX HHYpoB. C LEAbK yMEHBHIEHWS BOCHPUHMYHBOCTH B
HEKOTOpPbIC a3WJIHBIC COCTABBI BBOAAT TPUHWUTpOpe3opuuHaT (ctudHuar)
cBMHLA (cocT. 797, Tadn. 40).

[ToMUMO YHCTOro KPHUCTAIIMYECKOrO a3uia CBHHIA LHIMPOKO TIpH-
MEHSAIOTCA ero QrIerMaTH3MPOBAHHBIE PA3HOBUAHOCTH: KOJIOUHAbHBIN,
NOJIMBUHUWIIOBBIN M Jake AeKCTPpUHOBBIA. [locoenHuit U3 HUX Haubonee
Ge3onaceH B obpamleduu. OJHAKO, OH MU HAUMEHee BOCIIPUHUMUKB K JIy Uy
[J1aMEHH, KPOME TOrO, CNIErka TMIPOCKOIUYEH.

v A3ua cBuHua ocHoBHOR Pb(N3);PbO kpucraniusyercs B BUIE rekcaro-
HaNbHBIX MacTHHOK. OH Takke B3PhIBOOMNACEH, HO MEHEE YYBCTBUTENEH K
HACPEBAHMIO M YIapy, 4eM CpenHsis cosb. B3peiBHOe AcHCTBHE €ro 3Hauu-
TensHO ciabee.

v Asua ammonust NHyN; — 6ecuBethrle pomGHieckie kpuctainasl, d = 1,346;
t, 160°C. PacTBopsieTes B Bose (27%), stanone (1,06%™); He pacTBOpHM B
a¢upe. Briepesle nonyuen Kypunycom s3auMonelicTBueM aMMHaKka ¢ AHa30-
THITypaMuaoM. JIETOHHUpYET NPpHU yaape U ObicTpoM Harpesanud. [lo cuie
B3phIBA HE YCTYIAET [TMPOKCHIIHHY.

v Aszug prytH (I) Hgy(N3); 10 neToHanMOHHEIM CBOHCTBAM GJM30K K (y/ibMU-
HATY PTYTH, HO OTNIMHAETCs BONbUIEH YYBCTBUTEALHOCTRIO U B3PEIBOONACHO-
cTeio. [Tpeactasnser coboli Oenblit KPUCTANMHYECKHTI NOPOWOK, TPYAHO pac-
TBOpUMBIH B Boze (0,025%), B3pBIBAIOWMNCS NPH HArpeBaHUW, TPEHHH H
yaape. TTonyuarT B3aUMOJEHCTBHEM a3MNO0B ILEJIOHHEIX METAMIOB € BOJO-
pPacTBOPUMBIMHM CONAMY PTYTH. MeNIeHHO pa3siaraeTcs Ha CBETY.

v Asua kaabuus Ca(N,), — GecuBeTHbIE POMOHYECKHE KPUCTAIBI, PACTBOPH-
mbie B crupte (0,211%'%), ne pacreopumsic B adupe. etouupyer B unTep-
BaJsie Temneparyp 144-156°C.

v Azup Gapus Ba(N3);, — 6ecuBeTHbie MHOTOrPaHHMKH ¥ poMORL; d = 2.936.
Beuue 219°C neToHupyer; XOpowo pacTBOPHM B BOJE, €1ab0 — B crMprax,
HE PacTBODHM B 3pupe.

v Asua meau (II) Cu(N;); — KOpUHHEBDIH MEIKOKPUCTATIIMUCCKHUH [OpOLIOK;
Mato pacreopuM B Boae (0,08 r/m). Ouenp B3pbIBOONAcEH, NETOHHPYET B 6
pa3 CHIILHEE a3u/ia CBUHIA.

v'A3up cepebpa AgN, — Genble pomOMyeckie kpucTanbl, PacTBOpHM B a3o0T-
HOM KHCOTE M BOJAHOM aMMHAKE; HE PACTBOPHM B CIIMPTE U XOJIOJHOMN BOJC;
MI0X0 pacTBOpUM B ropsucit Bole (0,01%'®). deronupyer npu ynape u tpe-
HHU.

v A3ua 301072 AuN; — GeCLBETHOE MEIKOKPHCTANTMHECKOE BEMIECTRO, NETKO
pactBopsercs B Bone. O4eHp B3pHIBOONACEH JaXE B paCTBOPax.

Cneayer OTMETHTD, YTO MHOTHE COJIM THKENBIX METAIOB, U HE
TONBKO a3ubl, BecbMa HecTabunbHbl. Tak, faxe TeTpaxyiopHa
ceunna PbCl,, tkénag macnauuctas »xuakocts (d = 3,18, ty, -
15°C), B3pwiBaetcs npu 105°C.
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A3H}Ibl raJlorcHoB TaKKe CKJIOHHBI K ACTOHALUH.

v ®ropasua FN; (asua ¢propa) — 3e1eHOBATO-KENTHIN Ta3; t,, -82°C; obpasyer-
€5 [IPU B3aUMOJCHCTBUM @30THCTOBOJOPOAHOM KHUCHOThI U TOp2 B TOKE a30Ta;
pearupyeT ¢ BOJOIA; ACTOHUPYET IPH PE3KOM HATPEBAHUH, U3MEHEHUU O0BEMA
HJIM OT KarcCrona. MeaneHno pasnaraercs IpH XpaHEHWH ¢ BhIACJICHHEM a30Ta
u andropanazuna N,¥,, KOTOpbIN Takke HeyCTOMYMUMB ¥ CKJIOHEH K IETOHALMN.

v Xnopasua CIN; (azua xjopa) — GeCuBeTHblil ra3 mub0 opankeBas KUIAKOCTh;
tam -15°C; odpasyercs npu B3auMOACHCTBUH a30THCTOBOJOPOIHON U XJIOPHO-
BaTUCTOH KHUCAOT; pacTBOpSACTCH B 3(pUpe; B BOAE MOCTENEHHO TMAPOJM3Y ETCH.
B3pbIBaeTcs npH HarpeBanuy U yaape.

v Bpomasua BrN; (asua 6poma) — KpacHas >KMAKOCTD; t,, -45°C; pacTBopum B
3Upe ¥ BOAHOM iHomuae Kaius; cj1abo pacTBopuM B Oensone U nurpoute. [e-
TOHUPYET IIpU HarpeBanuu bitie 40°C, npu yaape, BCTPAXUBAHHMHU ¥ TPEHUU.

v Mopasun IN; (a3un i10a) — kENThie KPUCTANBI; PealHpYeT ¢ BOAO#; pacTso-
psercd B BOAHOM THOCYNb(pATE HATPUA; [10JAYHAIOT B3aMMOJACHCTBHEM Hoaa ¢
asuaoM cepebpa. Jlerko aetonupyer npH craboM MeXaHH4eCKOM BO31EHCTBUM
W HArPEBaHUH,

[lomMumo knaccHYeckdX a3uOB HM3BECTHBHI MHOTOUYMCIICHHBIE Ype3-
BbIYAHHO B3PBIBYATHIE «IK30TUYECKUE» MTPOU3BOIHBIE a30TUCTOBOAOPO/I-
Hoit kucnoTer: THonHJIA3HA SO(N3),, cyabbypnriaazun SOx(N;),, raio-
rencyiabpypunazuabl HalSO,N;, xpomuiaazug CrO;(N);.

IIpakruueckuit uHTEpec NpeacTaBAsiET KpPUCTANNHYECKU «a3Hao-
cyiabdar kaaua» KSO;N;, obnagaromuilt oyeHs BreYATIAOWUMU Ae-
TOHALKMOHHBIMH CBOHCTBAMU.

BsaumopaeiicTBreM a3zuga HaTpUs ¢ CEPOYINIEPOIOM FOTOBST HE Me-
Hee B3PBIBOOMACHBIH MpoxykT coctaBa NaSCN;.

Huanypasuny (NCNs);, nonyyaembiii U3 LHaHYPTPUXJIOpHAA
(NCCl); mpuMeHseTcs B KauecTBe HHULIMMpYIoulero BB.

W3BecTen Takxe kapbonnnazuy CO(Ns), — upe3BbuaiiHo B3pbIBUa-
TOE jIeTy4Yee BEIECTBO.

CuneHoe ¢QyracHoe [e#icTBUe TPOSBJISET TeTPAIHA KpPeMHHHA
Si(N3)4 — Gensliif kpucranauyeckuif MOPOIIOK, KOTOPbI TO BHEIHEMY
BHIY HEMYJAPEHO CHYTaTh CO CPEACTBOM Ui YUCTKH TOCY]bl, NOITOMY
XPaHUTD UX PAIOM KaTEropUyecKU 3ampeieHo.

[lpu pacrBopeHuUH a30TUCTOBOAOPOJHON KHCIOTHI B CEPOYIIEPOJE
obpasyercs asmgonnTHoyrojpHas Kucjaora HSC(S)N; — GecuserHoe
KPUCTaINIMYECKOE BEHIECTBO, JIEFKO AETOHUPYIOIEe NPH claboM Harpe-
BaHWHM UM MEXaHH4eCKOM BO3ACHCTBUMU.
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He MeHee CKBEPHBIM HPaBOM 00NaJarwT €€ raloreHONpPOHU3BOAHBIS
HalSC(S)N;. Bsaumonpeiicteuem B3peiBaaroro NaSC(S)N; ¢ iiogom 06-
pazyeTcs Oenblil KpUCTANIMUYECKUIA TOPOLUIOK KpaiHe 4y BCTBUTENLHOIO K
JIIOOBIM BHELTHUM BO3eHCTBUAM THoKapOoTHasznaa [SC(S)Ns],.

OyeHp B3pbIBOOIIACHBl OPraHHY€CKHE a3HAbI.

v Bensazua C¢HsCON; (Oen3onnasua) — GecBeTHRIE NNTACTUHRKY U3 AlIETOHA;
tyn 32°C; pacTBOpHM B 3TaHOJE M »pHUpE, He pacTBOpUM B Boxe. Jleronupyer
TIpH HAIPEBaHUM U yaape. :

v Tpuazobenzon C¢HsN; (desunazoumua, auazobenszonumug) — xénras
MacnaHucTas ®upkocts; d = 1,078; TpyaHO pacTBOpHM B-3TaHORE H dPUpE;
HE PACTBOPHM B BOJE. B3priBaeTCs IpH YAape U HArPEBAUUHU.

11.2. Om gpapaonosvix 3meii 00 pmymuvLx,

demonamopos

WHUUUMPYIOIHUX BB, noxany#, ecTb TONBKO OOWH HEJIOCTATOK —
BpeMsi OT BPEMEHU OHH B3PBIBANOTCA. ..

Tak yx c1y4uiioch, 94To He3aBUCUMO Apyr oT apyra ['osapa (1800) n
BbpyHbstenau (1802) npu aeHcTBHM Ha PTYTh a30THOH KHUCAOTHI U BHUH-
HOro CrupTa rnonyuyund ¢yJIbMHHAT PTYTH, [pUHSB €ro BHayajle 3a
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cOMb 1IABENEBO KMCHuTh. Hamo ckasarb, YTO 3TO ObIIO ONAcHOE 3a-
611yKAEHHE, YUUTHIBasA, YTO BIOCIEACTBUM AaHHbLIH NMPOAYKT MO Ha3Ba-
HHEM «TpeMydasi PTYThb» CTal NPUMEHSTHCS AN U3TOTOBIEHHUS KarlClo-
neii-gETOHATOPOB.

Ilo aHanormm ¢ COnsiIMH ApPYr¥iX KMCIIOT IpaMOTHEE MMEHOBaTb €€
«rpeMy4eKHCIasi PTYTh», TaK KaK «PeMYYMMH» H31aBHA Ha3blBaTH
B3pBIBUATHIE AMMUAKAThl METAJIJIOB, B TOM YHCNe U PTYTH.

Ve k 1807 r. Ha e€ ocHOBe NMosiBUIICH «YAAPHBIH GeJiblii TOPOX» C
nobaenenueM GepronetoBoii conu (coctr. 791) ansg «CTpenbHBIX W Nallb-
HUKOBBIX KOJIITAYKOBY», [MO3BOJIMBIIMH 3aMEHUTb OPYKEHHBIE KpeMHME-
BbIE 3ariajibl yAapHO-CITyCKOBBIMHA MEXaHU3MaMU.

g nonyuenus 310l «B3pBLIBYATO#H PTYTHY» JOCTATOYHO BOCIMOJb-
soBarbes Metogom JI. H. lllumikosa, ¢ 1861 r. npumenssmmumcs Ha C.
MeTepOyprckoM KariCIONbHOM 3aBOJE M M3BECTHBIM Ha «3amaje» Kak
metoa lanaenona 8 Mmogndukaruu Jlobpu-ne-bproiina (1886).

2 2 pmymu pacmeopaom npu c1abom HAZpe8aHuu, He 008005 00
xunenus, ¢ 15 mn asomuoi xuciomvl. Obpazoeasguiutic 3e1eHo-
gamulll pacmeop NOCAe OXAAXCOeHUS MeOAeHHO MPUNLBAIOm 8
xkoa6y ¢ 20 mn smawona, evidepicusas memnepamypy OKOLO
25°C. Ymobbl xoneuuviit MPOOYKM HE cOOepPHCAl NPUMECh C80-
boonou pmymu, 000as1OM HeCcKONbKO Kaneav 5% pacmeopa
xnopuoa meou (Il). Temnepamypa peaxyuu NOCMENEeHHO NOBLIULA-
emcs. [[ns nodaenenus evideienus napog OGyOKUCU A30Ma Npu
nepezpese NPUIUEAIOM OONONHUMENIbHO ~3 MA smanona. Yepes
nonuaca geidenente Oypoeo 2aza cmenumcs OenbiMu UCNAPeHUs-
Mu. Omo ceudemenbecmeo 3amyxanus npoyecca. Yepes 10 munym
PEaKyUOHHYIO MACCY 8080€ pas3eo0am so0ou. Beinasuiue ¢ mevenue vaca

Benble Meaxue KpUCMmainbl OMOUABIPOSbIBAION, MUYAMETbHO
npoOMBIBAIOM 000U, Cyuiam, He 3abbleas, Umo MO epemyuas
pmyms!

B ornuume oT HHOraa npumessemoro criocota Jinbnxa, npenycmar-
PUBAOIIEro IMPUIMBAHUE 3TaHOjA K OOpa30BaBILNEMYCS HMTPATY PTYTH,
npejaaraeMbiii 0OpaTHBIN METOJ [103BOJISET I[POBECTH CHUHTE3 Oonee
CTOKOHHO 6€3 aKTMBHOIO BbiZICEHUS S AOBATHIX 1APOB.

Ymober ouucmumes noxyueHHbLE NPOdYKm 00 OENOCHEHCHOSO 6U-
da, 0OCMAmMOYHO pAcCmEOpUmb e20 8 60OHOM YUAHUOE KALU,
npogunLbMposame U 0cadums epemyyyio pmyms paszgedennol (!)

P06
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asomuou KUCAOMOU. DMy Onepayuio 8bINOAHSIOM CMpPO20 NOO mA2oU!

lIpoyecc udém c gvidenernuem 2008UMOT CUHUILHOU KUcrombi!

B npoMBILISEHHBIX YCAOBHAX MNORYYeHHbIH (QysnpMUHAT PTYTH Xpa-
HST BO BJAXXHOM COCTOSHHU B EMKOCTAX C BOJIHO-CIIUPTOBBIM PAacTBO-
pPOM. B 3TOM COCTOSHHH OH MEHEE 4yBCTBUTE/IEH K MEXAHHYECKHM BO3-
JedcTBraM. BaM 3Ke HAaloOMMHAI0, YTO XpaHUTh MOAOOHBIE BelllecTBa
Jy4uie B BAJe pedenTa!

v I'pemyuasi pryrs Hg(ON=C), (q)ynbMuHaT WIH KapOHIOKCHM pPTYTH,
rpemMydeKkHc/aasi MM IHAKOBOKHCAAsl PTYTh) — Hebonbuwne Oenbie THKE-
JIbI€ UrONbYaTHIE KPUCTAILI, Y3CTO € CEPOBATHIM OTTEHKOM; METAJLINUECKO-
ro BKyca, snoeuthbie; d = 4,43; t,., 179°C. PacTBopsercs B COMSIHOM KUCIIOTE,
BOJHOM (UAHUCTOM KaJlMU WK @MMHAKE,; [I0X0 pacTBOpACTCH B XOﬂOIIHOﬁ
Boze (0,1%) u sraHone. Paspywaercs npu AeHCTBUM MUHEPANLHBIX KHUCHOT
menodeii. Pearupyer ¢ Merannami. Xpaust nox cnoeM Boabl. MHumuupyro-
mee BB.

IIpoayKT aHgoTepMUYeH (€ro MONEKyaspHas TersioTa 00pazoBaHUs —
62,9 kan). /leToHupyeT OT yaapa [pu MajeHuN rMpy BeCOM 2 KI' ¢ BEICO-
ThI BCero 5 cM. BapeiBaeTcs py TpeHUH, HarperaHud Beie 180°C, pei-
CTBHHU 3N1EKTPUYECKOH HCKPBI. Pelko B3phIBacTCS MEKIy CBUHLIOBBIMH, A
et pexxe ACPEeBSHHBIMUA MOBEPXHOCTAMU. B3peiBHOE paznokeHHe rpe-
My4ell pTyTH TaroKe MPOUCXOAMT I1PH AeHCTBUH HEKOTOPBIX XUMUYECKUX
peareHToB, HanpuMep, KOHLUEHTPUPOBAHHON CEPHON WM a30THOM KH-
cnoTel. Jlaxe npucyTCTBUE Cjie/IOB TaKMUX KUCJIOT 3HAYUTENBHO CHUMKACT
CpOK 0€30[1aCHOr0 XpaHeHHsi 3TOro MpoAYKTA,

OcrtopoxHo! KpynHslit cyxoit kpuctann rpemy4deit prytu mMo-

JKET AEeTOHMPOBATH OAXKE OT MAaACHHS Ha [10JI, €CJM C HEro

npeaBapUTENbHO yOpaTs KOBPOBYIO JOPOXKKY.

[lo meronauuonHeiM xapakrtepucTuxkam (V, = 315 n/kr, Q = 1490-
1790 xJDx/kr) rpemyuas pTyThb yCTynaeT MHOIMM OpH3aHTHBIM BELIECT-
BaM, OJIHAKO pa3BUBAET BeCbMa BHYIUUTenbHoe aarneHue 1180-1770
KI/cM® B 3aBHCHMOCTH OT [IOTHOCTH 3apsifa. CKOpOCTh €& JeTOHALAK
2,3 km/c (d=1,25) u 5,4 km/c (d =4,17).

[IpeumyiecTBOM B crlle HHULMUPYIOUIETO B3PBIBHOIO yapa, Heo0-
XOJIUMOro JJIA IeTOHALMHY BEUIeCTB, rpeMyyas pTyTb 00s3aHa UCKITIOUH-
TEJIbHO CBOEMY OOJIBLIOMY YAENLHOMY BECY M CIIOCOOHOCTHA MIHOBEHHO-
r'o pasjloKEHHS.

DyneMUHAT PTYTH MOJABEPKEH [EPETIPECCOBKE, TO €CTh, NPH BHICO-
KOM JIaBJIEHHH [IPOAYKT TepseT cBOHCTBa uHULMHpYloulero BB.
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{Ipu moBpieHHOH BAaXHOCTH (>5%) MOXeT HabmoAaTsCsi HEnos-
Has JeToHaLust rpeMyueif pTyTH nubo e€ pazoKeHHe i10 MecTy yjapa
6e3 B3peiBa. Ecid co-
JIepKaHue BJlard [pe-
Beittaer 30%, oHa He
JeToHUpYeT. Bo Biax-
HOM cpene rpemydvas
PTYTH 3HEPrh4yHO pea-
FUpYeT C aJIOMUHHEM.
Cnabee oHa B3auMoO-
JAefCTBYET € JIATYHBIO
Karicroneit ¢ obpazosa-
HHEM  B3PBIBOOITACHBIX
GbyneMUHATOB Meau H
uuHka. ll&rouu, cyne-
tbar keneza, cepnas
KHACIOTa ¥ THOCYyIb(aT
HaTpust AaKTUBHO pa3-
pywaror ¢ yneMHAHaTH U
HaxXoasT NpUMEHeHHe

JUIst UX 00E3BpEKUBAHHA.

I'pemyuas pTyTe OpUMEHSETCS B KauecTBe UHULMUpytowero BB nns
M3rOTOBJIEHUS KalCroael-aeTOHATOPOB M KalCrolled-BocrnaMeHATene .
OHa Hcroap3yeTcss Kak B CBOOOJHOM BHAE, TaK 1 B CMECSX C XJIOpaTaMu,
HUTpaTaMu, JKENTOH KpOBAHOM CONBKO MIH CEPHHUCTOH CyppMOH
(coct.791-793, 800, Tab. 40).

” K cBeneHuIo, MepBblif MaTeHT Ha HCIONB3OBAHHE rPeMyqefr
PTyTH AN HAUYUMHKU getoHaTopoB (1867) monyuun BcE TOT ke
A. HobGenb.

I'pemydexnciioe cepebpo nonydeHo aga cronets Hazag I'oBapaom
(1800). YUyBcTBUTENBEHOCTE 3TOH CONM K MEXAHUUYECKOMY BO3AEHCTBUIO
3HAYUTENBHO BBILIE, YeM Yy PTYTHOH, NpyuéM, TETOHHPYET OHA MOLIHEE.
KpHcramipl crons KOBApHOIO BeIleCTBA B3PLIBAIOTCS HE TONBKO [IPU
yaape Wid HarpeBaHWM, HO AaXe P PACTUPaHUU CTeKISHHOH mnasoy-
Koit nop cnoeM Boabl! OHO UaEaBbHO MOAXOAWUT 1% CHapsKeHUs JeTo-

. HaTOPOB, OCKONBKY B3PBIBAETCS JJAXKE OT 3JIKTPHUECKOH HUCKPEI.
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Feau Bel oTHOCHTECH K YHUCITY CHACTAMBBIX obnamaresneil 3Toro
6yaropoHOro MeTajula, U3rOTOBUTH W3 HETO TPEMYUYYIO COJIb
HE TPEeACTaBAAET OCOOBIX 3aTPyAHEHUH, KpOMe OfacHOCTH
B3opBarhcid. OgHaKko B CBOE BpeMs NOCTYNANH MyApee U U3 ce-
peOpa yekaHUNH IeHBTH.

[onyuarom epemyuexucioe cepebpo memooom Jlubuxa e eapua-
Q yuu bexmana (1886), ons ueco 1 2 cepebpa pacmeopsiiom ¢ 14 mn
KOHYEHMPUPOBAHHOU A30MHOU KUCIOMBL U NpUubasasiiom Noay-
@ yennbili pacmeop k 30 ma 96° smanona. Ocmopodxcro nazpesaom
0o Hauana peaxyuu, npuausaiom ewé 30 mn smanona u ocmae-
ASIOM NpU KOMHAMHOU memnepamype. Buinaswiuii menxoxpu-
A cmanauyeckui beavi ocadok ocmopoxcuo (1) omguremposvisa-
tom, cywam npu komHamuou (1) memnepamype, usbezan npamo-

20 NONAOAHUA COAHEUHBIX AYYell.

[Ipu otcyTcTBUM cepebpa BOCHOJIB3YiHTeCh €ro HUTpaTOoM (JIsIluc-
HBIM KapaHJaHioM), 0CaJKoM OTpabOoTaHHOIro 3aKpenuTes i 4EPHO-
Genoii dororpadbun wam cTapuHHpIMH cepebpsaHsIMH MoHeTamu. [lo-
CJleAHME MOTYT COAEPXKATh [IPHUMECH MEMH, UTO BUHO 10 CUHEMY LBETY
[PUIOTOBIIEHHOTrO HuTpaTa. Ero HeoOX0/UMO BBICYLUHTH, NPOKAIUTh
nipu 400-450°C, pactrOopuTs B Boae, OT¢HUILTPOBaThL 0Opa3oBaBLIMiics
okcna cepebpa U NIOBTOPHO PaCTBOPHTL OCAAOK B A30THOH KHUCHOTE.

Ecnu kpucmaniux epemyuexucnoco cepebpa xunyme g xoiby c

XJI0pOM, OH 830p8emcs, He dolemee 00 OHA, Npu 3MOM COCYO
@ OCAEMCsL YeabMm, HO MO2ym OblMb UCKIIOYEHUA, NOIMOMY HA-

0éxcHee 018 OEMOHCMPAYUY MAK020 ONLIMA UCNONBL308AMb NAa-
CTMUKOBYIO OYMBLIKY.

OyapMuHaT cepebpa NPUMEHSIOT A1 WHHUMHUPOBAHMS PasTHYHBIX
MUPOTEXHUYECKUX YCTPOHCTB U B HEKOTOPHIX Pa3sHOBHUAHOCTAX XJAOMYy-

HIEK, TAK KaK OH HE BhIAENAET [IPH B3pbIBE TOKCHYHYIO PTYTh.

v OyabMuHAT cepebpa  (rpeMy4qeKuc/loe WIH LHAHOBOKHCI0e cepebpo)
AgONC - taxénsie (d = 4,0), 6enbie, HenNpospauHbIe, WETKOBUCTLIE, UIOJIb-
4aThle KPUCTAIBI, ¢/1abo pacTBOPHUMBIE B XOJIOAHOM BOJAE, PaCTBOPHMBIE B FO-
psiueit Boae (1:36), BOAHOM LIMAHMCTOM KajlMM U aMMHAKeE, a30THOM KUCJIOTE.
Hununnpyomee BB. [lerouupyer npa HarpeBaH#H, TPEHUH, yAape WK ACACT-
BHU TEKTPUUECKOH HCKPBIL.

v M3ounanosokucias pryts Hg(CNO), — 6enble Tsxensie poMOUtuecKue Kpu-
cranasl (d = 4,42), cnabo pacTBOPHMBIE B BOAE, PACTBOPUMbIE B ropsyeii BOJIe,
ITAHOJIE U HALIATHIPHOM citipTe. B3pbiBacTcs MPH HarpeBaHUH U MEXaHUHE-
CKOM BO3JIEACTBHUH.
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B Boge (0,075%'%) 1 HAATHIPHOM CITMpTE, He PaCTBOPUMBIE B A30THOH Ki-

i v Hioumanosokncioe cepebpo Ag{CNO), — ccpoBaThic Hivibl, pACTBOPUMbIc
ciote. JleTOHUPYET IIpK HarpeBaHuK ¥ yaape.

CienyeT UMeTh B BHAY, YTO BCEM M3BECTHas IaBejieBafl KHCJIOTA
HOOCCOOH u ¢¢ coau (okcajgaTbl) crocQOHBI AeTOHUPOBATH OT
MOUIHOTO KallCionsd. biaromaps BriCOKOIH TepMonabUasHOCTH MHOTHE H3
HHUX (OKcajaT HaTpHfl, GapHsl H CTPOHIHSA) LIMPOKO NIPUMEHSIOTCS B
OHPOTEXHHKE, OCOBEHHO IS NPUIOTOBIEHUS COCTaBOB LBETHHIX OTHEH.

Mpgl k HEM emé BepHEMCH.

v Oxcanat cepebpa Ag,C,0, (maBenesokucioe cepebpo) — GecuserHble
Tskénple MHororpaHHuku (d = 5,029), mourw He pacTBOpuMBIE B BOJE
(0,0034%'®), pacrBopuMblc B UMaHKIAX ¥ BOAHOM amMMHake. Beume 140°C u
[IPH CUJIBHOM YyJlape B3pbIBacTCS.

Ewé erunerckde »xpenpl HAYYWIHMCh TOTOBHTh TaK Ha3blBaeMble
«papaonoBbl 3Men». CUHUTAIOT, YTO OCHOBHBIM HX KOMIIOHEHTOM Obin
poaanua pryru (II). Ilpu nomkuranuu takoii 3Meifiku Bo BpeMsi pUTY-
anpHBIX 00OpSAAOB, co3maBagach HIUIIO3MA, YTO OHa oxuBaita. Ha Buny
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u3yMASHHOH NyOiMKW OTHEHHas 3Mes HadMHajia W3BWUBATHCH, BbIlIOJi3as
13 COOCTBEHHOIO TeJj1a, YCEHHOrO roflyO0BaTHIMH HCKOPKAMH.

Ecau Bpl 3axoTuTEe NOBTOPUTH MOABMUI 3aKIMHATENeH OTHEHHBIX
3Meil, pHAETCA NPUTOTOBHTH POJAHMI WIIH, KaK ero cedvyac mpUHATO
Ha3pIBaTh, «THONHAHAT PTYTH (ID)».

Omom npodykm HeCrO0HCHO nonyuaemcs 0bpabomrou 800HO20 pac-
meopa Humpama aubo xaopuda pmymu (1) (cyremvr) pacmeopom poda-

HUOQ KAMUA Wi AMMOHUS, B3AMbIX 8 IKBUMONAPHOM KOAUYE CHI-

A ge. Hanpumep, x 20 mn pacmeopa, codepicawyezo 3 2 Humpama

pmymu, npuretume 10 ma pacmeopa, exniouaowezo 2 2 pooanu-

da kaaus (ou npumensemcs ¢ gomozpaghuu). Buinaguiuii msaxce-

& Al Belblil MeAKOUZOALUAMbBIE 0CAdOK OM@uUIbmpyiime, npo-

motime Ha purempe 800ou u svicyuiume. Heboavuon usbeimox

POOaHUOa Kanus ¢ 0OOHOU CIMOPOHBL NOBLIULAEM KOIULECMBO 00pasyemo-

20 NpoOyKma, OOHAKO CcROCOOCMEYem YCUIEHUIO €20 pacmeopuMOoCcmiu,
RO3MOMY YIEKAMBCS UM He CAedyem.

Crewueas podanucmyio pmymb ¢ HECKOMbKUMU KAWIAMU Kpax-

MAAbHO20 KAelcmepa, cQopmupyiime «naiouxy» u Oaume e 8bico-
xuymo. CoeOuHenUus pmymu MOKCUYHbL, NOIMOMY NPUSOMOBIEH-
HOE u3oeiue HCeAamebHO NOONCUSAMb HA OMKPBLIMOM B8030VXE.
3meitka shhexmuo copum cuHUM UCKPUCTIBIM MIAMEHEM, NPULYOTUBO
UBBUBAACH U MHOZOKPAMHO YBEAUHUBASACHL 8 0ObEME, HANOMUHASL EbINOJL-
3QIOWYYIO OSHEHHYIO 3MEIO!
2Hg(SCN), —L— 2HgS + CS; + C3N,

HmeiiTe B BULY, YTO NPH ONKHCAHHOH 3arpy3ke 3To usnesnue Oosblie

[0X0Ke Ha Haulero 3Mesi-I opeIHbIYA, TOTLKO B PaHHEM JETCTBE.

HekoTtopbie THOUHOHATH (POAAHUIBL) THKENHIX METAIIOB BIIOJIHE
cTaOMWJIBHBI [ipyd HarpeBaHid U MEXaHHYCCKOM BO3II€ﬁCTBHH, TakK MeaHast
coiib (I) CuSCN B kadecTBe cTabuIuM3aTOpa ropeHUs BXOAUT B HEKOTO-
phl€ COCTABEI CHHUEUHBIX «TOJIOBOK» H HAXKE B TBEPAOTOMJIMBHbIE PAKET-
Hble KOMITO3HLMH (Mbl ei€ BepHEMCS K Heil B pazaene dediepBepKoB).

v Tuounaunar (ponanun) pryru (II) Hg(SCN), (poaanucrasi wiau Thoumua-
HOBOKHUC.IAsl PTYTh) - GECLBETHBIE (B MEITKOM COCTOSHUM Gejible) TSKENbIe
(d = 5,3) vronbuarble KpUCTAJUIbL, IJIOXO PACTBOPHUMBIE B BOJE (0,07%25),
pacTBOpHMBIE B all€TOHE ¥ pacTBOpax THoUMaHaToB. Paznaraercs pu 165°C.
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I'1aBa 12. 1'po3HbIii, HO OYeHBb JErKMi
12.1. Bo30ywHbiii u36034uUK,

@ 3pBIBYATHIC [a3bl U HX CMECH MMEIOT OI'PAHHYEHHOE [IPOMBIIILIEH-
HOe NpUMEHEHHe, OHAKO NPEeACTaBIsIOT rpo3nyto cuiay. Hocta-
TOYHO BCTIOMHHUTH He3alNaHHPOBAaHHBIE B3PBIBHI PYAHUYHOrO rasa (me-
TaHa) Wiy NpornaH-O0yTaHOBOM CMECH B HKUJIBIX JOMaX.

Bo3ayx cTaHOBUTCS B3pBIBOOINIACHBIM NIPU COREPIKAHUN B HEM BCEro
HECKOJIBKHX OOBEMHBIX IMPOLICHTOB CEPOYIIEPOAa HIH MeAMIHHCKOTO
adupa.

B ocHore npuHIMna fgeHCTBUS BaKyyMHOM OOMOBI Taioke JIEXMT
CHHXPOHHBIH IMOMUB3PHIB Ia3oB WK a3po3oiei.

KucnopoaHo-BosiopoaHas cMmech (o oobémMy 1:2) ne 3ps nonydyuna
Ha3BaHue «rpeMy4Hii raz». CkopocTs e€ geroHanuu 2,83-3,25 km/c, uto
noutd B 10 pa3 npeBeilliaeT CKOPOCTH 3BYKA.

@r
XX
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Kak Bei 3naeTe, nepBbie a9poCTaThl M JUPHKAGIH HaMONHAMKCH BO-
JIOPOJIOM WM CBETHUBHBIM Ta30M (ero cCMecbi0 ¢ METAHOM H OKHCBIO YT-
nepopga). Utobsl npencTaBuTh cebe HACTPOECHHE A3POHABTOB IIPOBENEM
9KCIIEPHMEHT.

Haoyume oemckuii pesunoseii wapux eodopodom. Koueuno,
A npowe  Makou  wapux
kynums. Ho mooicno nadyme e2o
camocmosmenvuo. s smozo 6
OYMuLIKY U3-H00 UWAMRNAHCKOSO
akkypamuo ereume na 1/3 06wé-
ma pazbasnennol CepHOoll KUCIO-
mol, ecotnome 20-30 2 xcenesnvix
ONUIOK U WIOMHO HAOEHbME HA
COPABIUKO PEIUHOBLIU ULADUK —
ayuuie ez20 noogazams. QOuenv
MeEKUe ONUAKU MUNA «HCENE3A
B0CCMAHOGNEHHO20» YYUlE He
UCNOBL30EAMb, NOMOMY YMO pe-
AKYUOHHARL MaAcca CUABHO hne-
Humes uau moeoa oobageme K
Hel noacmaxkana eooku. Yepes
HEKOMOpoe 8pema pa3dyeuiuics
wap nepemsaHume HUMKOU, CHu-
Mume ¢ BYMbLIKY U NOOBANCUME
K HeMy MEMpOBblU OMpE30K
cmonuna unu Cypogou HUMKU,
NPONUMAHHOU CUTBHBLIM OKUCTU-
menem  (KAIUUHOU  CeaUuMmpol,
bepmonemosou Convio, NEPXNo-

pamom xanus u 0p.) u

My amenbHO — GbICYULEH-

HOHU.

Ocrtajiocs NOAXKEYb OTHe-
[IPOBOJ, BBITYCTHTH Ifap Ha CBO-
6omy ¥ 4epe3 MHHYTY OH B30-
pBétca. Ecnu Bopopon 4ncThid —
OH CTrOpUT roayDhIM IUIAMEHEM
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6e3 cunbHOro B3pbIBa. B KBaprupe Takoit «aupwxabipy myuule He
3ar1ycKarh.

Ewé npouie HaAyTs BOOOPOAOM MbUIbHbIE My3bipu. TOHKOE OTBEp-
cTtue TpyOOoUuKH, Uepe3 KOTOPYIO BLIXOJUT BOJOPOA, CMAKLTE MBUILHBIM
pacTBOpOM, NpeABapHTeNbHO 100aBUB B HErO0 HEMHOrO riuilepvHa. B
3TOM ciydae Bbl cMokeTe COKOHOMUTE: OMK(OPAOR HYD I/iA BOCILIa-
MEHEHHS TaKHUX LIapOB HE oHafo0uTCH.

12.2. Tymanucm 6 nouckax pabomuw.

% 3BECTHO JiM BaM, 4TO OCHOBHBIC B3pbiBHbIE pabOTbl NpH CTPOH-
TEABbCTBE TJIaBHOH CTpoilku mnepBodl natunerku JHenmporaca
{1927-1933) 6p11M BBINOAHEHB! Ha )XUAKOM KHciopoge. Brnepseie Takue
cmecH (oKenmAHKBHTHI) B Fepmanuwm ucnerran K. Jlunge (1897). On
NPONUTBIBAJI KU3EJbIYPOBBIE NAaTPOHbI C KEPOCHHOM WM HE(THEO KHI-
KUM BO3yXOM, 000Talli€HABIM KHUCIOPOIOM.
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bia NpoSuT

Ve uepe3 2 ropa (1899) ¢ HomMowbo OKCHAHKBHTOB
CuMNnoHckHit TyHHens. C NOABJICHHEM XHAKOIO KHUCI0POAAa MPOMBI-
JIEHHOE 3HauYeHHe OKCHAHUKBHTOB BO3POCIHO.

)]

Bo ®paHuU#M MX IHPOKO HUCI0/1630BaJi NP 10ObIYE JKENAE3HOH py-
Ael B JloTapuHrun n Cunesuid, B Mekcdke — Uia pa3paboTKH KaluHHbIX
xorne#, a B CILA ¢ 1926 i 0OCBOEHHS MeCTOPOXAEHHUN aHTpauuTa CTa-
JI# aKTHBHO [PUMEHSTH YTONbHpIE OPHKETH!, NPONUTAHHbBIE KUAKAM KH-
CJI0POJIOM.
B Hameii cTpaHe nepesle OKCHAHKBHTHI npuMenuay 8 Kpuso-

poxckoM Oaccefine. o 1956 r. Hopunbckas HukesneBas pynaa
J100bIBATaCh ¢ TIOMOLIBIO OKCHIMKBHTHBIX MAaTPOHOB W3 MApeEc-
coBaHHoro Topda.

TnaBHpIM HepocTaTKOM 3TUX BB sBnseTcs MX OovYeHb HHU3Kas KHUBY-
YecTh, CBA3aHHAsA C HCMApEHHEM kuciopoaa. Yke depe3 10 MUHYT oHu
CYL1EeCTBEHHO TepsioT Opu3aHTHbIE CBOicTRa. B KauecTse ux AeToHATOpa
HCII0b3YIOT a3/ CBHHIA K YIEKTPO3anall, HO HE [IPUMEHSIOT FPEMY UYIO
PTYTh, TaKk kak oOpa3oBaHHe BOAHOTO KOHACHCATa IPH UCMApEHHH YacTo
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BbI3bIBAET OTKa3bl. OKCHIMKBUTH BECHMA 4YBCTBHUTENbHBI K OTKPHITOMY
NnaMeHy.

Kunkuiit kncinopon (romaybas >KHAKOCTb, KuOsm@s npd -193°C)
JOJIr0oe BpeMsi OCTABAJIC] OCHOBHLIM OKHCJMUTENIEM B KHAKOTOIUIMBHBIX

CHCTEMAaX paKer. »

To, yTo ropeHue B Bo3Ayxe NPOMCXOAMUT Oiarojaps npuCyTCTBHIO
KUCJIOpOAa, 3HAOT Bce. JIMIIHAM HAalIOMHHAHHEM TOMY ABISETCS APEB-
Heilui onelT @unoHa, orycaHHelil emé 3a 100 net go nossnenus Hu-
cyca. B coBpeMeHHOM HCIIOMHEHUH OH MOXeT BhITJIAAETH TaK.

Yemanosume ¢ 6n00ye copawyro ceevy, Haleume HeMHOO 800bL U
Hakpotime ceeuky nepegépuymom cmakarom. Cxopo ceeva nozacrem, a
go0a cobepémca noo cmaxanom. Ecnu ezo neped smum ucnoavsoeanu
Ol NEPENUBARUA 20PANUMEIbHBIX HANUMKOSG, ONbUM NOJYYAEMCA ewyé
Ayuie (ecau Yo «Quionume», max ¢ moakom,).

B cpene kucnopoga BocruiaMeHseTCs TCIOIas jydYMHKA H MHOTHE
MeTtawibl. OKa3sIBaeTCs, MPH JKEMaHHH MOXKHO JIETKO MOJDKEeUph Jaxe Xe-
71e30.
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Hocmamouno Hakanume KOHYUK HCeNe3HOU NpOGONOKY Ul npu-
& KPenums K HEMY 3ANCHCEHHYIO

CRUNKY U HaNpagumb GO30VULHVIO |
CMPYIO U3 KUCTOPOOHOU NOOYULKU.

B Kenezo 3azopumcs, pasbpacwisas

@ OCREeNUMENbHO-ApKUE  UCKPbL, U

HUKAKOU «DEH2ANbCKUNL O20HbY C
HUM HE CPABHUMCA.

A8 noayueHuss KUCIOpOO0d MONCHO
npOKaiums 8 npPobupKe NEePMAaHAHam Ka-
aust unu bGepmonemogy cotb ¢ 0BYOKUCHIO
mapeanya (2:1). A ecau ucnorvzogame
nepexucy 8000p00a (MONCHO 2UOPOnEPUM)
UAU BOOHYIO CYCHEH3UIO XIOPHOU USBECNU C
dobagaenuem 08YOKUCU MAP2AHYA, MO Ku-
cnopoo guioensiemcst b6e3 HazpesaHusl.

Cnemyer 3HaTh, YTO JKEJAE30, HOKPHITOE TOPIOUYECMA30YHBIMH
” MaTepHalaMH, B Cpee KUCIopoaa BOCIUIaMeHseTcs Oe3 npen-
BapuTenrHOrn Harpepanus! B srom yOemmuce T€, KTO B Ha-
ll pylleHHe MHCTPYKUUM NbiTanice obpaborars 0OBIMHOM cMa3-
Koit penyKrop KuciaopogHoro 6annoHa.

Kyna 6osee arpeccusHo Benér cebs cunuii raz ozon (0O;). OH He
TONBKO FO3BOJSIET cebe ABIPKU B Hebe, HO U OJTHUM COIIPUKOCHOBEHHEM
BBI3BIBACT JACTOHALIMIO HHUTPOTIMLIEPUHA, XJIOPUCTOTO W HOTHCTOrO a3o-
Ta. BpICTpOE HarpeBaHue 3TOTO rasa WM BHE3AMHOE CKATHE NMPUBOIHUT K
B3pHIBY, [IPM ITOM TeMmepaTypa HOpu MNOCTOSHHOM OOBEME MOCTUraeT
notpscamoeit pesnunHel 3980°C, cnocobHOlt ucnapuTe BcE BOKpPYT.
I'azo00pa3Helii 030H MOXET CIIOHTAHHO AETOHUPOBATH HPH COJAEPIKAHUH
B BO3AyXxe cBriliie 9%.

Eui€ onacHee senér cebsg KuaAKMi 030H TEMHO-(DHONETOBOrO 11BETA
U TBEPABIA UEPHO-CUHHUNA, KOTOPHIE MO APABY MOXHO OTHECTH K MHHIHH-
pytoum BB, BoT ToakKO 3kCIuTyaTuposaTh ux ypobuee gaxe He Ha Ce-
BEPHOM MOJIIOCE, a TAe-To, ckaxkeM, Ha Mapce nnu CaTypHe.

Hpyroe nesfo — cMecH XUIKOro 030HA ¢ TOPIOYMMH BELIECTBAMH Ha.
opUCTOM COpOeHTE (030JIMKBHTBI), KOTOPHIE HCKIIOUUTEILHO B3pbIBO-~
onacHel. B CcBOE& BpeMs 3KBUMOJSPHAs CMECh O30Ha C alETHICHOM



220 Yacte 1. OnacHoe 3MaKoMCTBO

LPEIUIAIUIEACE B KAYECTBE HaHDosee «3HepruyHoro» BB, Ho H3-3a BbIcO-
KO#l 4YBCTBHUTEFHOCTH K TPEHHIO H YAapy, a TakKe HelpeacKazyeMoMy
NOBEACHUIO, TaK M He Hallljia IPUMEHEHHUS.

Co MHOTMMM OpPraHHYECKMMH BEILECTBaMH (DEH30JIOM, KaydyKOM H

Ap.) 030H 0Opa3yeT 0cobOB3pLIBYATHIE 030HUABI, HAPUMEP, 0306€H30L

v 0306eH301 — 6€110€ KPUCTAIMYIECKOE BEUIECTBO, JeToHUpyrotiee mpu 50°C

Uy Aaxe NpH J€rkoM TpeHud. BB neobsruaiino 60mb10i MOIIHOCTH, KOTOPOE

MPAKTUYCCKA HE UCTIONL3YCTCA AN B3PbIBHBIX pa60T HW3-3a OYE€HL BLICOKOM
4YBCTBUTEIBHOCTH.

O6paboTkol ABYOKHCH a30Ta 030HOM MOYYaeTCs OYEHH HEYCTOM-

yuBoe Oesoe BelecTBo coctaBa NOs, JeTOHMpYIOLIEE NpH yaape.
v Osonuasl ammonuss NH 0; ¥ menodHbix MerainnoB obueil Gopmyiisl
MeO; — kpacHble KPUCTAUIHUECKHIE BEIECTBA, CHALHEALINE okHcanTenu. [Ipu
MEUIEHHOM HarpesaHuy Bblmie 60°C OHW BBIZEIAKOT 030H, 4 HA BO3AYXE IT0-
CTETIEHHO TPEBPAIAIOTCS B KApOOHATHI, BBLLAENAS KUCIOPOA. DTH O30HHIBI
6ypHO ruapoausyroTcs Bogoi. Ilpy yaape ¥ pe3skoM HarpeBaHUM OHU JCTOHH-
pyrot. Ux nmonmyqarot 06paboTioil THAPOKCHAOB 030HUPOBAHHBIM KHUCIOPOAOM.

p'\l/’!l ')rl»'f\andnn.

12.3. CKuzaiousiii 660y
@ HAUMO, CHHMIA, obenjaBluas MoIKEYs MOpe, 3Ha1a TOAK B XUMHHU.,
BaM He NpUXOAWIOCH BHAETH, KAK TOPUT Boaa? ITO HHTEPEeCHOE
spernuuie. ['opsyas Boaa B cTpye TOpa caMOBOCILIAMEHSETCS 1 CropaeT
6nenHo-duoneToBpM NiaamMeneM. Ecid xe napienue ¢ropa yBeaUUHTH,
TO BOASHOE IUIAMs CTAaHET OCICHMTENBHO SPKHM, Kak 31eKTpHYecKas
ayra.
B armocdepe ¢ropa 3aropaercs apeBecHHa, aMopHBIii YroJip,
KPEMHMI M MHOTME MeTaljpl, a IPOTUBOMOXKAPHKIN acbecro-
Bblii KOBpHK TOPUT AaXKe Apye, 4EM alleTHIEHOBas CBapKa.

I"azo06pa3Helii XJ10p BeaéT cebsl cIoKoiiHEe, HO B €To Cpeie TakKkKe
BOCIJIAMEHSAETCS aMMHAK M B3PHIBACTCS THAPA3UH.
Hocmamouno xanuymo 6 KOAOY ¢ XIOPOM HECKONbKO KANelb HAula-
MBIPHO20 CAUPMA, KAK HAYHEMCS NOMPECKUBAHUE U NOSGUMCS
== Oeblll MYMaH HAulamblpsl.
CrpoBOLHPOBAaTE B3PHIB HEKOTOPKIX Ia30BHIX cMecel ¢ XJ0poM Mo-
KeT Jaxe apKoe ocBellleHHe. Y benurech caMu.
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S
ZEN

1oacmocmentyI0 CMEKASIHHYIO npubupiky 768 8G3CH zanoanume

CMECHIO PABHBIX 00BEMOG 8000OPOOA U XA0PA, 3aKpoLime e€ npob-
KOI U NOMECMUME 6 MEMAINUYeCKyIo CemKy Wil 2Ulb3y C He-
bonvuwum omeepemuem y ocroganus. Ecau x maxot «mopmupey
NOOHECMU 3ANCHCEHHYIO MAZHUEBYIO CIPYICKY CO CMOPOHBL OMm-
Kpblmo20o OHa npobupku, npouzoudém e3pule. B nyuwem cayuae
gbliemum moavko npobra. Peaxyuro moxcno cnpogoyuposamo
dadxce cunbHOU POMOBCNBLIUKON ¢ BAUKO20 PACCMOSHUA.

Jna nonyuenust uCxoOHvix 2az06 gcovlnbme 3 2 Hcene3nvlx onu-

0K 8 OOHY MpOOUPKY u CMONLKO XHCe NePMAH2anama KAIusl 8 Opyayio.
Bretime 6 nux no 5 mn consinoti kucnomut (1:1) u zaxpoiime npobrxamu ¢
2a300MBOOHBIMU MPYOKAMU.

Ecau BMecTo xnopa B MOCIEHEM OMNbITe MCMNOIb30BAaTh GTOP,
TO SIpKOe OCBeUleHHe U He noHaacdbutcs. OO dToM HoNoKUI
KOJIJIEraM [ePBOOTKPLIBATENb 3TOTC «ra3a-yOouiibD 3HaMeHU-
THIM bpaHLy3ckuil xumMuk Aupyd Myaccad (1852-1907), 3akoH-
YUBIINI DKCTIEPUMEHT C OJHUM [J1a30M.

lazoo6pasubiil XJ10p BEI3BIBACT CAMOBOCIUIAMEHEHHE MHOTHX Opra-
HHYECKUX BEIIECTB U METAUIOB.
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Jlocmamoyno CcMOuUUmMb GAMKY MENIbIM CKUNUOAPOM U OCMO-
A POXCHO @necmu eé 8 npobupky ¢ xnopom. Ona 3aeopumcst Konmst-
UM IAMEHEM.
A Ecnu orce 6 banky ¢ 2a3006pasnvim XA0pom 6Celnams ONUIKU MeOu
unu OpoH3bl, OHU BCHBIXUBAIOM
SAPKO-3ENEHBIMU UCKPAMU.

[TopolloK cypbMBI B XJIOpE Camo-
BOCIUIAMeHSeTCS OenbiM  HCKPUCTHIM
JOXKIAEM C NYHHBIM OTTeHKoM. Jlydine
Takod (eliepBepK CHKMraTh B 3aMKHY-
TOM COCY/IE.

Tonxo ucmonuénuyro cypoMmy

gculnaiom 8 OYymulaKy, 20piblit-
KO KOmOpoOu cOeOuneno moacmou pe-
3UHOBOU mpPyOKOU ¢ KON6OU, HanOAHEH-
noti xaopom. Cypemy nodcwinaiom He-
bonvUWUMU  NOPYUAMYU,  NPUNOOHUMASL
Gymouiky. Ipeacde wem czopems, mei-
CAMU MeCUUHOK pacKaasiomcest 0obena,
HA MUZ 0C8euyast NPOCMPAHCMBO.

CKJIOHHOCTBIO K JICTOHALMH Takke 0o0iafatoT oKcuixbl xJjopa. Ot
Harpe€BaHHid, yaapa WK [IpyU KOHTAKTE CO MHOTHMH OpPraHH4€CKHUMH BC-
mecTsaMy OHU B3PBEIBAOTCA.

v Okucn xaopa CLO ~ xenrosaro-Oypsiit ra3 ¢ 3amaxoM xiaopa; otkpeira be-
napom (1824). Jlerko crymaercs B KpaCHO-KOPUUHEBYHO XXUAKOCTD (tyy 2°C) u
MOXET B30PBAThCS NPH MEPEMEUIMBAHNY, NIEPETUBAHUM MM cnaboMm Harpesa-
HUH, a TAKXKE B KOHTAKTe ¢ dochopoM, CEPOH, yrieM, aMMHUAKOM, MHOTUMHU Op-
raHHYECKUMH BELIECTBAMU M MHOTAA JaXe OT CONPHUKOCHOBEHUs ¢ uHIU(de-
PEHTHBIMH TIOPOLLIKAMH.

v iByokncs xJjopa ClO; — %EnThiil ra3 UM KpacHo-0ypast KUAKOCTD; BIEPBBIC
nionydeHa YeneBukcoMm u noapobHo uccnenosana Iosu (1815); t,, 10°C. Usz-
sected kpuctannoruapar ClO,6H,0. BapeiBaercs Boitue 60°C unu npu yaape.
Bocrnnamensercs (4actTo co B3pbIBOM) B NIPHCYTCTBUM cepbl, docdopa, caxapa,
pacTUTEnbHBIX cMoN M kpaxMania. Docdop B €€ NPUCYTCTBUH rOPUT Naxe HOX
BOJOM.

st ocywgecmanenust 3mo20 OPUSUHHATBHOZO ONBIMA BCLINbME HA OHO
@ CcMakana ¢ 000U MOnKUll C10U 6EPmOemOBON CONU, A HA Heé No-

NOMCUME KYCOUeK Kpacnoco ocopa u ¢ nomMowpio nunemsu
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-
1) vanmainpiinn  tioAunIn
IGMEO20

MOHKOU Crpyuaxva 5o Ciérke ocmoposicic (1) wpuncime

Dl

KOHYeHmpupoganHoUu cepHotl Kuciomoel. Bweldenuswasca 0gy-
OKUCb XA0pa gocnaamenum Gocgop apxum beavim niamenem
noo sodol. Ilpu ucnonvzosanuu amopgrnozo kpacnozo gocgopa
8 sude paccunyamozo Nopowika peakyus npomexaem bonee
anepeuyHO. B n11060M cryuae 3mom 3KCnepumMeHm OMHOCUMCA K
Kame20puu  3IKCMPEMARbHbIX U NPU €20 NPOBEOeHUU HYICHO
mgamenvHo cobmodams npasuia 6e30nacHOCMuU.

A

S

\.Q

v Tpéxokncs xaopa (xnoprpuoxcna) ClO; u CL,O¢ — TéMHO-KpacHOE Macno
(tyr 3°C). detonupyer npy yzape M B3auMoaeHCTBUH € BOLOH.

v Xnopustit anrnapua Cl,0,; ~ OecuBerHas MaCHsHHUCTAas XKUAKOCTh (Liun
80°C); ¢ cepoit, docdhopoM # onuakamy Mpyd oOBIYHBIX YCIOBUSX pearupyer
OTHOCHTENBHO ¢1abo, 3aTO B3PbIBACTCS NIPH KOHTAKTE C HOLOM.

v ®OTopuabl XJI0pa XapaKTePU3YIOTCS HCKIIOHYUTENBHOH pEakuMoHHOH crio-
cobHocTeio. B mapax Tpéxdropucroro xuopa CiF; (i, 12°C) camoocmnna-
MeHsieTCs fake CTCKNSHHAA BaTa, MMUHO3EM H xokéHas MarHesus. M3pecTHbl
TIONLITKY [IPUMEHEHUS 3TOr0 BELIECTBA B KAa4eCTBE OKHUCIUTENS PAaKETHOro
TOIUTUBA U 3KUFATEIBHOTO CPEACTBA B BOCHHOM JelNE.
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12.4. Ceapwux c Xapaxmepom
3 TOT ra3 CAUIIKOM 3Hepru4veH, 4roObl npocto pabotars. MHoraa oH
00 3TOM HaIlOMHHAET.

MHorue aaxke He Ho-
JIO3PEBAKOT, YTO AalleTH-

@ Jen, TIPUMEHsAeMblit Ui

. ra3ocBapku, TOA JEUCT-

/ BMEM KAICIOJId B3PbIBacT-

L = ¢ He XyXKe TpPOoTWIa Hu

‘, YCTOWYUBO  AETOHUPYET

> OT pacKaJiEHHOH MeTa-

) JHYECKON CHHpanu Mox

° JIaBJAEHUEM Bbillie 2 aTMo-

‘ chep. Jlas B3pwiBa XKUA-

m @ KOrO AaleTUICHa [oCTa-

{ i‘ TOYHO HCKPBI, HE OBOPS

= O €ro BO3AYUIHbIX CMe-

CsX, KOTOpBle 00pasyloT-

¢l TIPM  HENpPaBUALHOM

XpaHEeHHH KapOHJOB U

4aCcTO CTAHOBSATCS MPHYU-
HOMH aBapui.

Bnepsbie oLeHWT ero
NYPHOH HpaB XHUMHK O.
Haeu (1836), ciayyaiiHo BeienuB anetuneH U3 kaponga kaduna K,C,.

Ceronins ero OOHKHH xapaktep 3HaeT Kan/bld ManbulIliKa, 3afyc-
KaBIIMI KOHCEPBHYIO GAHKY € NMOMOIILI0 Kap6nga kajabauda CaC,.

Jlocmamouno crecxa cmouums 8000 HeBOTbULOU KYCOUEK 3MO20
@ Yy0ecHO20 Belyecmaa, HAaKpbimb e20 ObipAgou OGHKOU Uu3-nod

COYWERKU U nodnecmu K omeepcmulo Gumuis Ha ONUHHOU NATKe.

Q banka ¢ wiymom ezniemum seepx. Eciu dce 2aza 6videnumcst MHO-

20 U OH BbIMECHUM B030YX U3 DAHKU, MO Npucnocobierue npe-

@ gpamumcst @ Konmsiwyull o2Hennbil gyakan. Ho Bul max nu 8 xoem

— cayyae He denaume, NOMOMY WMO GblOeNAIOUAsICA 8 X00de peak-

Yuu u38eCmb Npu NONAOAHUU HA KOXCY U 8 21A3a MONCEm Gbl-
38aMb 0XHCO2U. DMa e OAHKA 1e2KO MONCEm Y2 o0umb NPAMO 8 106,
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AueTuiieH IETOHUPYET B KOHTAKTE ¢ PACILIaBNeHHbIM Kaauem, 00-
pasys, B ToM uucie kapoun K,C,.

B npucyTcTBUM XJiopa alETUIEH B3phiBaetTcs. XoTute yBuaeTh? Co-

@ bepume 0ge NPOOUPKU C 2A300MBOOHBIMU mMpybramu. B oouy

npobupry noMec /
mume KyCOK Kap- f/
A buda xkamyul u '
npunetime 2-3 i
@ 800bl, a 8 Opyeyio
gcvinbme 2 2 nep-
Mamneanama — KQIus  ulu
CMOLLKO JiCe XJOPHOH U3~
gecmu u npunenme 2-3 Ma
KOHYUEHMPUPOBUHHOU COLS-
rou xucromel. Ilpu cébnu-
HCEHUU  KOMUO8  2A300M-
800HbIX MpYbOX Habmoda-
IOMCsl BCHBLUKU €
XJIONKAMU U KONO-

Hblo.
Kap6ua marnus MgC, npu HarpeBanuu Boiie 600°C pasnaraetcs

¢ BbiieneHueM yriepoaa u Mg,Cs, KOTOpbili B CBOIO. Ouepenb Mpu YB-
NAXKHEHHMH pacKalseTcs U Cropaet Ha BO3ayXe.
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SHaun1e/IbHU B3PbIBOOMACHEE «COJIM» AUSTHACHA C THKENBIMU Me-

TajinamMy (KapOuabl, aneTHJIeHHIbI UK aneTHJIHADBI).

v Auernienna cepebpa Ag,C, npencrasnser coboil Tsxenblii cepoBaTsiit
aMopHsIii TOPOLIOK, KOTOPbIK IIpU XpaHEHUH IPUOOPETaeT KOPHUUHEBYIO
okpacky. OH INoX0 pacTsOpUM B BOJE, pa3Naraercs COnsHOH KHUCIOTOH U
uuanygaMu. OBBIYHO, €T0 MoTyYaloT Bo3AeHCTBUEM aueTUIeHa Ha TOPOLIKO-
obpa3zHoe cepebpo MM aMMuayHBl PAacTBOP €ro HUTPaTa, 3§ TakkKe B3aUMO-
ZeficTBreM kapOu/jia KajlbUHs CO CIIMPTOBBIM DAacTBOPOM HHUTpara cepebpa.
OH nerko IETOHUPYET MPU APKOM OCBELIEHHH, yAape UITH HArPEBAHUU BhILUE

140°C.

Xomume nonyuume smom 3K30MUNECKULI NPOOYKM U YBUDEMb €20

6 pabome? B npobupxy c¢ 2a-
300MEOOHOU  mMpyOKkold  no-
A mecmume 1 2 xapbuda xanv-

Yus u npuieime HEMHO20 80-
& Obi. Ilponycmume @wvidensio-

WYUICS AYemUuIen Yepes «om-
pabomannvliy pacmeop @urcaxca
ons  uépno-benou  gomoepaguu.
Buinaswiuii ocadox omguiempyume
u3be2qq NpAMBIX COn
Heunvix Jayueu. Ilopowox espwelsa-
emcs npu npubaudicenuu " zopsyei
MAZHUEBOU CWIPYIICKU, MONbKO VK-
penume €€ na Konye ONUHHOU NALKU

u guicyuiume,

. Ewé s¢phexmnee anernaenuy ce-

pebdpa demonupyem om apKou GomoeCnbIUKU.

v'Auerdnennn pryru (I1) 3HgCy-H,0 — Benblif Tsoxénsiit opotox (d = 5,3),
HE pacTBOPUMBLIH B BOjAe M OONBIUMHCTBE OPraHUYECKUX pPacTBOPUTEIICH,
B3pBIBACTCS NPU HArpeBaHUH U Yjaape.

v’ Auernnenna mean (I) Cu,CpH;O — xopuuHeBbi aMopdHBIA ropollok,
pearupyonii ¢ KHCAOTAMH M LIMAHUIAMY C BbIEICHUEM ALECTUICHA; TPY KO
pacTBOPUM B Boje W GOJLUIMHCTBE OpraHudeckux pacTBoputenei. ITonvua-
IOT IPOITYCKAHMEM alleTHIeHa Yepe3 aMMHuadHbiid pactsop coneit meau (I).
CyuiecTByer B Bile MOHOTMApATA, KOTOPKIH Acruaparupyercs npu 80-100°C
nan CaCl,. Hderouupyer mpu yzaape, HarpeBanuu (~120°C), cuiisHOM ocBe-
HIeHUU (MarHUeBas BCIILUUKA) U B KOHTAKTE C OKUCIHUTENSMH, HAIpUMep,
XJI0pOM.

v’ Auernnenng meas (I1) CuC,0,5H,0 monyyaroT B3auMoAeHCTBHEM AueTH-
JeHa ¢ aMMMa4yHbIM PAcTBOPOM MEIHOro Kyropoca. BuiuHEBo-Oypbili oca-
IIOK, B CBEKEM BHAE pasiaraercs pa36aBieHHbIMU KUCIOTAMU C BbIACNEHUEM
AUETH/ICHA, TIPH BLICY LUMBAHUU JETOHUPYET.
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Kcratu, aHanoru4HpIM 00pa3zoM MOXKHO MOJIYYHThL aleTHIeHH 30-
Jora Au,C; — 4pe3BbidaliHO B3pbIBYATHIH KEATHIA MOPOLUOK, NETOHH-
pyrowuii Npy yaape, HarpeBaHuH, TPEHHH U ASHCTBHH CUIBHBIX OKHUCITH-
Tesei (BOT yX nouctuHe Lapckoe BB).

IToBbllIeHHOH CKIIOHHOCTBIO K AEeTOHAlMU 00NafaloT HEKOTOPBIE

OpraHu4ecKue Nnporn3BOAHBIC aAll€THIICHA.

v Dnauernnen HC=C-C=CH - mnoiswxHas# NErKOKAIILUMIAS JKUIAKOCTh WITH
GecuBeTHbIl ras; ty, -36°C; tuq 10,3°C; d = 0,736; pactBopnM B OONBUIMHCT-
BE OPraHM4eCKUX pacTBOpMTENEH; niuoxo pactBopuM B Bode (4,6:1 npnm
25°C). BapsioonaceH, 0coOeHHO 1o JaBAEHHEM. B XUIKOM BUIE TErKo Je-
TOHMPYET OT YAapa I UCKPBL.

v in6pomanerniien BrC=CBr — noaBmxHas XUIKOCTb; ty, —25-23°C; tyy
76°C; pacTBopuM B 3TaHOne u 3dHpe; HE pacTBOpUM B Boae. IIpu Harpesa-
HHUU B IIPUCYTCTBUM CIEA0B KHCIOPOAA B3PHIBACTCS.

v Inxnopapernnen CIC=CCl —~ GecuserHas NMOABUKHAS KUAKOCTL; t,, —66-
64°C; tn 32-33°C; d = 1,261, npn HarpeBaHUM BOCIINIAMEHSETCS CO B3pbl-
BOM.

v Xnopauerniien (xjaopHcrhiii 3Tununa) CIC=CH - camoBocnnaMeHstommi-
¢S Ha BO3AYXE [a3; t,, —32-30°C; BBICOKO TOKCHuEH. B3psiBacrcs rpm
HarpeBaHuH.

v Apernienauuutpua (cyGuutpna yraepoga) NCC=CCN - GecuserHoe -
JETKOINABKOE KPUCTAINHYECKOE BEWIECTBO, CMocobHOE AETOHMPOBATH; i,
21°C; tywn 77°C. Ero cxuranve B atMocepe KUcIOpOAa JAET TEMINEPATypy
~5000°C u yaeneHbiii nmynsc 310 cekyun. IlepcniekTuBHOE roproyee B pa-
KETOCTPOEHNH.

12.5. Xpanumeav 6e4H020 MOAMAHUA

ﬂ pHCTYNas K U3yUeHHUIO AIXHUMHH, NPeACTABUTENH €€ OKKYNbTHOIO
Kpblia — Heo(UTH AaBany KISATBY MOAYaHUS HaJ TIEPCHKOBOH
BETBbIO. BrIOOp pacteHust Obln He cny4alHBIM: KOCTOUYKH BCEro MOJACe-
meticTBa cauBoBeiX (Prunoideae) cogepXatr SOOBHTBHIH TIHKO3MA aMH-
rIaiyH, Jerko OTUIeNASIOMUNA MpU MHAPOJIM3e CMEPTOHOCHYIO CHHHIIb-
HYIO KHCJIOTY.

Bo Bce BpemeHa OHa Obl1a CHMBOJIOM «SAJIOBHTOCTH», OIHAKO MPH
onpenenéHHNX o0cTosTenscTBax cHHMAbHAag kHucjaoTa HC=EN (tan
25°C) moXet ctaTh He TOMBKO MPUYHUHOH OTpaBJICHHS, HO WU IpaHAMO3-
HOTO B3pbIBa. 3Ta npobjeMa BO3HUKIA, KOTHAA €& IS NPOMBILLNIEHHBIX
HYKA CTaIH CUHTE3UPOBATH B GOMBIIHX KOJUYECTBAX. ‘
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HMzBecTHbI Tparumdeckue Cnydad, KOrja KeJIe3HOAOPOKHBIE

LHUCTEPHBI C CHHUIbHONH KUCNOTOH neronuposany (1) B pesyJib-
TaTe HEYIpPAaBiAeMO# 3K30TepMHUUeCKOH nonuMepu3alun. Tpa-
renud ycyrybidnacs BBIOpOCOM B aTMocdepy CMepTOHOCHBIX
napoB.

[eno B ToM, 4TO B XKefle3HOH EMKOCTH J1a emé B MPUCYTCTBUHU Biard
peakuus HauWHAeTCs OpakTHYeCKH cpasy. Takke 3TOMY CHOCOOCTBYIOT
ApUMECH aMMHUaKa uiu wénoud. JKUAKOCTh KeJTeeT, CTAHOBHTCS KO-
pPHYHEBOM MW, faxe eclid He B30pBETCS, ApeBpautactcs B YEpHO-OYpyro
maccy. [ToaTomy B KadecTBe ctabuiuzaropa CHHHIBHON KMCJIOTBI MpH-
MEHSIIOT KHCIOTBL, MX XJIOPAHTWIAPHABL, a ewé Jyylle rajoreHuuaHbpl
UM OKcaJlaThl KOOAIBTA M HUKEN .

Hekotopbie mHanmabl (CONM CUHWIBHOU KHUCAOTBHL) RETOHHUPYIOT
Mpy HarpeBaHUHM, TaK, Hanpumep, muawux Hukean Ni(CN), npu 420°C
npeTepneBaeT B3pbIBHOH pacnan.

M3BecTHBl KOMIUIeKCHbIe H30MMAHHABI, CAMOBO3roparolp@ecs Ha
Bosnyxe Kg[Co,(CN)s).

HuaHubl BXOJST B COCTAB HEKOTOPBIX B3PHIBYATHIX BEILECTB, B Ha-
cTHocTH, *k€nrasg kpoesiHas conb Ky[Fe(CN)s] mnpumensiercs B npous-
BOJICTBE T'aJIOKCHJIHHA (COCT. 7) 4 Oesioro mopoxa x'Osxanxa (cocT.
39).

I'az yuan (CN); crioco0eH aeTOHHpOBATh AHAIOTHUYHO aAUeTUIIEHY,
npuuém, TeopeTHYECKas TeMIepaTypa €ro B3pbIBHOTO PazioKeHHs B
anuabaTHuYeCKOM peXuMe (MpH AOCTOSHHOM 00BEME) MpeBblUIaeT BCe
MbicuMble nokazarend (~7500°C). :

He meHee nHTepecHbi OpraHMyYecKue MPOU3BOAHBIE CUHWIBHOM K-
CJOTBl — HHTPHJBL, B PSIAY KOTOPBIX BbiSBJIeHB! AepcriekTHBHbie BB H
KOMITOHEHTBI PAKETHOrO TOMNHBA.

v Auerouutpua CH;C=N — GecuseTHas xUIAKOCTh: 1, ~45°C: Ly 82°C; tecq.
6°C, d = 0,786. PacTBopsieT HuTpouenTon03y. [lepcriekTuBHOE ropioyee s
KUAKOTOIJIMBHBIX PAKET. B TOKE KHUCOpOoIa paBBHBﬁCT yﬂeHbelﬁ UMITY 1bC
303 cexyHab! ¥ TeMrepaTypy ropenus 4400°C.

v KoMnjexcsl AueTOHNTPUAA ¢ MeTaAJaMM  B3pbIBOONACHLL Tak, mepx;o-
patHbiit koMrneke Meau (I) [Cu(CH;CN)JClOy (1., 175°C) neroHupyer 1ipu
Harpesanuu Belite 205°C unu ot ynapa.

v TpuuutTpoaueToHnTpu («TpuHuTpoITaHNUTpuI») (NO,);CC=N - nac-
ToOOpa3HbIi NPOAYKT (ty, 41,5°C), nomyyaembiii HUTPOBAHUEM HA XONOIE
H30UMaHYPOBOH KHUCAOTbI UMK e& conell. Mano 4yBcTBUTENEH K yOapy, A€TO-
Hupyet nipu 220°C unu npu neficTBUM B3pHIBATEIA.
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12.6. B3pvienoii yeap

@ cBoé BpeMs Kieman u Jle3opMm paspaboTany razoreHeparop, npe-
oOpasyouyil ApeBecHble 0OTXOb! B HEXOPOroe razoobpasHoe ToI-
JUBO 718 ABUratensi, TaKk Ha3bIBaeMBIH «reHepaTOPHBIA ras3», npen-
CTaBNSIOINI B OCHOBHOM OKHch yriaepoxa: CO,+ C — 2CO.

En& Goniee BaKHBIM MX H300pEeTEHHEM CTajla BBICOKOKAIOpHiiHas
CMeCh — «BOXMHON ras», o0pasyeMas BOCCTAaHOBJEHHEM BOIBI packa-
néunem yriem: HO + C — CO +H,.

Hekotoprle nioGUTENH NoA0aTh Napy B CayHe 3Ty peakiHI0 Ha-
BEepHSKa yiKe OCBOMIIH, XOTS U He 0e3 KepTBOMPHHOUICHHH. . ..
- Benomuunu? TouHo... 310 korna y Bac 6onena roniosa.

BraimoaekicTBHeEM
OKHCH yriepona ¢ MeTan-
JaMH MOAYy4arOT HUX Kap-
O0MMJIBI, MHOTHE H3 KOTO-
peIx 00namarOT B3pbIBYaA-
ThIM#  CBoOlicTBaMH MO0
CKJIOHHBl K CamMOBOCHNa-
meHeHu1o. [lpu pasnoxe-
HHUU OHY BBIJENSIOT yrap-
HBIH ras, 4ro jeiaer 00-
pamieHle ¢ HHMHA eud
onacHee. Brigeasiommics
Npy 3TOM METalll 4acTo
nupodoped (BOCIIAMEHs -
€TCsl Ha BO3AYXE) H MOXKET
CTaTh NPUYHUHOH MOXKapa.

Ob6paboTtkoii  kap6o-
mwiaa  aukens  Ni(CO),
OKHCBIO a30Ta MONA JAAaBjie-
HUeM TMOoAy4aercsl CTpaH-
Hblif  ronybol  MOpOLIOK
coctapa Ni(NO)NO;, ne
pacTBOpHUMBIH B BOAE, pac-
TBOpHMEIl B Xxnopodopme. Ero Tepmudeckuit pacnan Beiite 90°C conpo-
BOX/1a€TCA APKHM CBEUECHHEM. :




230 Yacte 1. OnacHoe 3HAKOMCTBO

vTekcakapGonun xpoma Cr(CO)s — GecuBeTHbIE AUAMArHUTHBIE POMOHYECKIE
npusmsl; d = 1,77; t,, 151-152°C B 3anasuuoM kanmunaspe. PactBopuMm B Xno-
pogopMe, HETLIPEXXTOPUCTOM yriepone, OeHsone u pupe; MIOX0 pacTBOPUM
B 3TaHOJNE U yKCYCHOH KHCIOTE; He PACTBOPUM B BoJle. MelneHHO pa3naraercs
Ha ceety. Ilpu 210°C nerouupyer, oOpasys MeTanmUueCKUi XpOM U yrapHEIi
ra3. Mcrnonb3y loT ANst XPOMOBBIX TOKPBITHHA.

v'Tekcakap6onnn Banagns V(CO)¢ — 3enEHBII 110POILIOK, CaMOBOCITIAMEHSIO-
muiics Ha BO3JyXe; B WHEPTHOMN cpele pasnaraercs npu 70°C.

v'Kap6ounarnapua xenesa H,Fe(CO), — Gecusertoe Bewectso (t,, -70°C) ¢
TOLHOTBOPHLIM 3anaxoM. [Tomyqalor peficTBreM wmenouel Ha rMeHTakapOOHMI
xeneza Fe(CO)s. Ha Bosnyxe camoBocnnmameHsercs. Ero HarpueBas conb
Na,Fe(CO), Takxke mupogopHa.

OO6paboTKoit LIEOYHBIX METAJUIOB OKHChLIO yriiepoda oOpasyroTcs
npou3BoOaHble okcuaneruwieHa MeOC=COMe (Me,;C,0;), a Bhiule
250°C —~ rekcaoxkcu6enzona MegCsOg. OTH BemecTBa rHIPOCKONUYHbL
¥ NUpodOpPHEL, ¢ BOJOH pearupyrot oueHb OYpHO BILUIOTb A0 B3phiBA.

s noayuenus @spulguamoco nupo@opno2o OKCHaleTHIeHHIa
A kamua K;C,0; npowye npoxkarume cmecy nomawa K;CO;s ¢ yenem
(5:1) 8 npobupke, npukpeimol eamuem mamnonom. 1 omoauitl NOPOULOK
npespamumcst U3 Yépro2o 6 bnedno-cepuil. B xo00e peaxyuu geidensemcst

MOKCUYHBLE Y2apHblli 243 Oe3 3anaxa, no3momy HAzpedanue npo-

600am nod msazou! Iocie ocmeiganus 0ocmMamoiro OCMOPONCHO
8bichlnAme MPOOYKM U3 NPOOUPKU, Ymobbl OH 3020pelcs HA 8030yXe Mel-
Kumu Quonemogo-xpacubimu gcnviukamu. Ecniu dice ocmagums npuco-
MoGeHHbIH HUPOPOP 6 OMKPLIMOL NPOOUPKe, 01 MOICEM CAMOBOCHIA-
MEHUMBCS, 0CODEHHO B0 BIANCHOM BO30YXe.

I'napa 13. CekpeTHoe opyskHe OJOHIUHOK
%' BIBAJIbIE XHMHKH 3HAIOT, HACKOJILKO OMACHOH MOMKET 0Ka3arhbes

BCTpe4Ya B XHMHUUYECKOH KaI0BKE CO cTapoil OyThUIKOM, coaepxa-
meil Ha Axe, BMeCTO yjeryuyuBuUierocs sgupa, kpacuBble kKak Opundan-
Thl KpUCTAINb. He 3agyMblBasich, BEI3biBaiiTe canépoB U HE MNbITalTeCh
U3BNEYb 3TO COKPOBHINE, 3aKaB OyThUIKY Mexay Hor. Jleno B Tom, 4TO
MHOTHE 00pa3oBaBHIiHecsd MEPOKCHAbI (TePeKHCH), 3 3T0 UMEHHO OHH,
MO CH/E B3pbIBA 3HAUUTENBLHO MPEBOCXOAAT HUTPOITHULEPHH M JUIS HX
JeTOHAUMU NMOoPoii AOCTATOUHO NOTPEBOKUTL NPOOKY.
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|| Bnepeble opranuueckHe MEDEKHCH ObLIM MMOvHeHbl Bponu

(1859), xoTs ux ocobas szbljsoonacnocn U CBSI3aHHBIE C 3THM

TPYAHOCTH B HM3YUYEHHW CBOWCTB OTONBHHYJH cooOleHHE 00
OTKPBITHH MOYTH Ha 5 JIeT.

ABTOOKHCJICHUIO TOABEPKEHBl MHOTHE KJIACChl OPraHHUYECKUX CO-
€IHHEHUH: 5TO M MpocTble 3QUPH, B TOM YHCJE FETCPOLUKIHUECKUE
(HanmpumMep, TeTparuapodypan), oiehuHb ¢ aTOMOM BOAOpOJa B an-
JIMJIBHOM MOJIOXEHHH (K MPUMEPY, UUKIOFEeKCEH), BEIECTBAa C BHHWUIIb-

HBIM aToMoM Bojaopoja (B

YacTHOCTH,  METWIAKpH-
g fat), OUCHOBBIE MPOU3-
BOJHBIE (HAmpuUMep, H30-
MpeH), pa3jiMyHble anble-
FUIBL, KETOHbI U JIp.

Ocobyi0  omacHocThb
OpeACTaBnsioT  00pa3yio-
IIHECs CO BPEMEHEM WK
npu JeHCTBUH OKUCITUTE-
€ rHaponepoKCHAbI (B
TOM 4YHCIe ZeM-AHTHAPO-
NEPOKCUABL), AHAIKHIIIIE-
pokcuasl (B TOM uHcRe
KOJIBLIEBbIE U MOJUMEp-
HBIE), a TaKKE O30HM/bI.
He Ttak paBHO omMucaHbl
B3pbIBYATHIE BELIECTBa,
comepKauiMe HErmoyKd u3
3-x u jgaxe 4-x mociieno-
BaTENbHO CBSA3aHHBIX KH-
CJIOPOJHBIX aToMoOB (TpH-
OKCH/bI U TETPAOKCH/bI).

Mexanu3M OKHCICHHS 3TUX BELUECTB CIOXKEH W HEOJHOPOAEH, HO
Jaue BCEro Ha MepBoil cTaguu BIUNIOYAET 00pa3oOBaHHE MHAPONEPOKCH-
JIOB, MHOTHE M3 KOTOPBIX (0OCOOEHHO TPeTHYHBIE) CPABHUTENBHO YCTOM-
YUBbl, HO HArpeBaTh UX HUKTO HE PEKOMEHAYET, 4a U MaJjlo KTO peulaer-
cA. B 0CHOBHOM, 3TO KHMIAKOCTH C PE3KHM 3aMaxoM, KOTOPbIE JIEFKO No-

:
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M 0cOOEHHO B riasa.

Hanee oHu npeBpamaroTcs B 60j1ee B3PBIBOONACHBIE IUMEPHBIE U
nojiMMepHbIe mepokcHAbl. KcTaTtu, oKUCICHHE MeAuLUHCKOro sdupa
(HauboJsiee yacTOro BHHOBHHKA MOAOOHBIX Tpareauii), Kak yCTaHOBHWIH
HeMenkue Xumuku A. Puxe u P. Maiicrep (1931), npuBoaut k o6pazo-
BaHHIO B3pbIBUATOrO MOJIHMEPHOrO MEePOKCHAA dTHAHIEHA.

B cBexenepernaHHbix 3 upax nepoKCHAb MOXKHO OOHapYKUTh
yxke depe3 Hepemo. OHH JAlOT MOJIOKUTEIBHYIO peakHuio ¢

HoJa-KpaxMajbHOH Oymaroi, rojlyboe okpalluBaHHe B [IPUCYT-
CTBHMH OMXpOMATOB B KHCJIOH cpeie W KpacHoe mpu jpodasie-
HUM  GecuseTHoro rekcatnoupuaHodeppara (II) Harpus
Nay[Fe(SCN)g].

Toxasnyit, Haubosiee OMAacHBIMU SBIAIOTCA NMEPOKCUHBIE MPOU3BO-
Hbl€ KETOHOB.

Penent neyasbHO 3HAMEHMTO!N NEpPeKHCH aNeTOHA (IHNMEepPOKCHJ
nponaHoHa, Tpunukjoaneronnepokcua, TIHAIT uiu npocto «kucay),
oTkpbiToi Puuapaom BosbdenmreiiHom (1895), Ha cuery >kepTB KoTO-
poH Aasieko He ONMH CHOHBIH XUMUK», BecbMma MpocT. [Io Mepe usydeHHs
CTPOCHHUS 3TOFO COCAHHEHUS MEHSUTUCh M €r0 Ha3BaHUS OT JUMEpoKcHa
aleToHa 10 TpULHKIoateToHnepokcuaa. HensMeHHbIM ocTaBajics TOJb-
KO J€p3KHi U 3/I0MaMATHBIH XapaKTep 3TOro B3phIBUaTOro BEHIECTBa.
@ Locmamouno caume no HECKOABKO MUWUTUIUMPOB OXAAHCOEHHOSO

(1) ayemona u 30% nepexucu sodopoda (nepzudponn), a 8 xaye-

cmge kamaiuzamopa npubagume 2-3 Kaniu KOHYeHMpUpoBaHHO
Q consHou kucromel. Temnepamypa peakyiOHHOU MAaccbl He OOiC-

Ha nodHumamscs geiwe 35-40°C. Ilpupooa xuciomer cmois cy-
A WeCMBEeHHO20 3HAYEHUS 8 OGHHOM CAYYae He umeem, u Oisl peax-

YUU YACTO NPUMEHSIIOM CEPHYIO, a30MHYIO, opmogocdopHyo u
@ oaoice XA0PHYIO Kuciomy. Yoce yepes HeCKONbKO 4acO8 Bblnadaem

MOXOJICUIL HA CHe2 MeaKoKpucmaniuveckuu ocadox. Eeo om-
Guremposgrigaiom. Ymobel uckmouuwme 8 OQNIbHEUUeM BO3ZMONCHOCHD
camonodpwied, 0cadox npoMeidaiom 5% buxapboHamom Hampus, 8000,
a 3amem CAe2Ka AYemoHOM U CYULAM NPU KOMHAMHOU meMnepamype.

«buiganvien nupomexHuxu O0as RNOBRIMLEHUS BblX00a NPOOYKMaA
OCMABISIOM PeaKyUOHHYIO MACCy 8 memHome Ha cymyu u bonee. Camuie
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OMYASTHHBIE U3 HUX BNANCHBLE KPUCMALTBL NOCTE NPOMBIBKU 8O-
00U He cywiam, max KaKk MO Beuiecmso MedaeHHO uchapaemcs
oaoice NpuU KOMHAMHOU mMeMnepamype, d OCMOPOACHO NAABIM
Ha 800siHoli bane. Ocmaswylocs nocie 3aCmulBaHUsT 00y CAU-
saiom. Bom smozo Bam kamezopuyecku Oerame He Haoo!

Hna ovucmru npooykm uH020a KPUCTIALIUIYIOM U3 MEOUYUHCKO20
aghupa. Hcnonbzogams omxkpeimelii 020Hb 8 3MOM CIYUOe Kamezopuie-
cxu 3anpeweno! Hepoxcuo nonyuaemes @ 8u0e kKPYNHBIX, KPACUBHLX, NPO-
3PAuHbLX, DECYBEMHBIX KPUCTNANI08 NPABUTILHON 2COMEMPUYECKOll (op-
Mbl, OYeHb NOXOJICUX HA 20PHBILL XPYCMATb, @ OMIUYUE Om KOMOpO2o,
OeMOHUPYIOUUX DAXHCE OIM NPUKOCHOBEHUSL CU2ADEMbL.

Baecmo nep2udpons MONCHO UCNOAB308AMb MADICMUPOBAHHbLY
ruaponepur (mepruaput) (NH)CO-H,0, xomopwiym 6ronounxu oc-
8emasiom @OAOCH, A 8pAyu eyam anzuxy. Hnozoa 0as smozo cunmesa
npumersiom ombeaugamenu O mMKanel muna nepcoan (neprapGonar
narpun) Na,CO;51,5H,0,'H;0 1160 repoKcHAbI MeTAAI0B.

MexaHu3M 5TOM peakuuH JOBOJBHO CJOXKHBIM M BKIIOYAaeT He-
CKONbKO craguii. Bnadane obpasyeTcs AHrHAPONEPOKCHRPONAH, KOTO-
PRI oA AcHCTBHEM KHCAOThI MpeBpailaeTcs B AHNEPOKCHA AEeTOHA
(ouru gpouzonponunnepokcun). Ilpy B3aumogeiicTBun 3THX NPOAYKTOB
noJjiygaercsi TpPHHHKI0ANETOHNEPOKCH.

VuureiBas, 4To KePTBAMHU NEPEeKMCH aleTOHA CTAIW MO KpaiiHei
Mepe ABa npusépa Bcecoio3Ho# oauMnuagel Mo XHUMHM, XO4Y CTPOFO
npeaynpeauTh: He pobuBaliTech pocrta KpynHbIX kpHcramios (1), ans
4ero UCMOJB3YHTEe TOJBKO KOHHEHTPHUPOBAaHHBIE PacTBOpPbl MHIPEAHEH-
TOB M HE OCTaBJAHTE Hagonro (6oJjiee CyTok) He oTHUIILTPOBAHHLIH Oca-
nok. M yx Tem Gojlee He NpuMeHSHTE A/ 3TOr0 SKCMEPUMEHTA CTEK-

JISTHHYIO MOCY 11y

v'[lepexucs aueToHa (TPHUUKJIOAUETOHNEPOKCHA, OUNEPOKCHA HAM Ne-
POKCHA aueToHa, gunepokcuy nponanoua, THATL «kuca» u gaxe «0ya-
OBIKHHK») — OECLBETHOE KPUCTANNMYECKOe BeIle-

CTBO, tn, 93°C (37°C), NpakTUYECKH HE PACTBOPHM B HyC__AHj;
BOJE, PACTBOPDMM B auETOHE M >upe. MeanenHo /O’C\O\
Ucrapsiercs AaXe [pH KOMHATHOW Temrieparype. Q 0]

p I p neparyp H5C 5 I _CH,

[lpu anureasHoM XxpaHeduu (0COOEHHO Ha CBETY) ~Co .
4aCTU4HO pasjlaraercs Ha ykcyc u auetrod. He kop- H;C© 0-0 \CH3
PO3UPYET METANbl, TOJNLKO cjlerka BO3AEicTBYeT Ha CBHHeu. MHULmMHpPYIO-
wee BB. Jerodupyer npu pacTHpaHuH, yaape, ASHCTBUU KUCIOT U Harpesa-
Huu Buiie 140°C.
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['oTOBBIM NPOAYKT OTHOCHTENBHO YCTOMUHB [IPH OOBIYHBIX YCAOBU-
AX XpaHeHus H Jaxe Hcrapsercs 0e3 passoxeHHs. OH Jierko AeTOHHpY-
€T [pU pacTUpaHUM WM yJape, XOTs MeXaHUYeCKas 4yBCTBHUTEIBHOCTD
€ro KPUCTAIOB HECKOJbKO MEHbIlE, YeM y asuzaa cBuHua. [lepensas-
JIEHHBIH (JuTO#) MPOAYKT Gosiee UyRCTBUTEIEH K YAapy, IPH 3TOM €ro
[ETOHALMOHHbIE XapaKTepUCTHKH BO3PACTAIOT. TpOTHIOBBIN SKBUBAIIEHT
TLIAIT cocraraser 0,7, a B miiactiuroM Buae — 0,9. CkopocThb ero aero-
nauuu 3,7 km/c (pu d 0,5) u 5,3 km/c (npu d 1,18). Hasecka 0,8 r kpu-
CTAINHYECKOro NEpoKCHAA aueroHa naér npu B3pbiBe 40 46 r gpobite-
HOFO TIeCKa, MiaBjieHbIH NMPOAYKT MM MPECCOBAHHBIH MOA AaBICHHEM
500 kr/cm? «paboraer» ew€ ayuwie — 50,5 r, B TO BpeMs Kak a3 CBHH-
1)@ B 3TOM CTaHJapTHOM TecTe 3HaYHTe/NbHO ycTynaeT (29 r).

HenpeccopaHHblii «CHEro0Opa3Hblil» NEpPOKCHA aleToOHa B BUAE He-
BOOJBLION KYYKH TIpH MOJKHIaHHHM HE ACTOHHPYET, a Pe3KO Cropaer ¢
XJIOMKOM M BenblKOH. OAHAKO JOCTATOYHO 3aBEPHYTh €r0 Aaxe B Oy-
Mary, 4ToObl pH MOMKHTAHUH TIPOU30LIER B3pbIB. KpyNHble KpUCTAILIIBI
U [UTaBJIEHbBIH [TPOOYKT B DTHX YCIOBHUIX AETOHUPYIOT HE Pa3JyMbIBas.

Cnenyer uMmeTb B BHUIY, YTO MPOAYKT CKIOHEH K TEPENPECCOBKE.
Tak, cxaTtelii noj gaBneHueM cewimie 2000 Kr/cm® NEPOKCHU] alieToHa
SHEPruyHO FOPUT, HO HE NETOHUPYET.

s nnactudukanuu NepokcHAa aueToOHa MOMHMO ero INasieHus
(uto KpaiiHe onacHO!) IPUMEHSIOT HHUTPOLENIIONO3HBIH JlaKk ¥ JaXe ITH-
POKCHIIHH.

AHAIOrHYHO TOJIYHYAIOTCS B3phIBUATBIC HMEPEeKHCH MeTHJITHJIKE-
Toua (d = 1,042, t,; 100°C) u ageransaernaa (t,, 63°C), koTopble AeTO-
HUPYIOT OT y[apa, TPEHUS 1 HAFPEBAHUS BBIIIEC TOUYKH TLIABIEHUS.

B psaay B3pbIBUATBHIX MEPEKHUCHBIX COSAMHEHHH 0CO00E MECTO 3aHH-
MaeT reKcaMeTHJAECHTPHIEepPOKcHAAHAMMH uiu npocro I'MT/. Dto
MoilHoe 6puszaHTHoe BB mo gpo6siueMy aelcTBUIO 3HAYUTENBHO MNpe-
BOCXOOUT rpeMyuylo pTyTb. CKOpPOCTb €ro aeToHanuu B npeaenax 4,56-
5,1 km/c. DyracHble CBOMCTBA 3TOro MPOAYKTa OCTAB/IAIOT KEaTh JIy -
ulero: pacmupenue 60MOb1 Tpaywns coctasnsier Bcero 140 mun. 'MT/
JETOHUPYET OT TPSHUA U HArpeBaHHs, XOTSA UYBCTBUTEIBHOCTB €r0 K
YAAapy HECKONBbKO HHXKE, 4eM y rpeMmyuedl prytu. [lpoaykT oueHb BOC-
NPpUUMYHB K Nyuy orHs. MHTepecHO, 4To B HEIpecCOBaHHOM BHAe Ha
OTKPBITOM BO34YX€ O3TOT [EPOKCHI CropaeT ¢ IPOMKHM XJIOITKOM H



[naBa 13. Cexpernoe opyxHe 610 HARHOK 235

BCTIBIIIKOH, 3aTO B OyMaXKHO rijib3e B KOHTAKTE C HCKPOIi OH B3phIBacT-
ca. IMT]] naxxe npu BHICOKOM AaB/IeHHWH HE AEpernpeccoBbiBaercs. s
JETOHALUHHK 3TOro NpoJAyKTa AOCTATOYHO KamHYTh Ha HEr0 KOHLEHTPHPO-
BAHHYIO CEpHYIO KHCJIOTY Win 6poM. IIpombilIIEHHOE NPUMEHEHHE ITO-
ro BEHIECTBA OrpaHHYEHO €ro HENPUATHBIM CBOHCTBOM BBI3BIBATH KOPPO-
3HI0 METAJIIOB. ‘
ITonobno nepokcuny anetoHa 'MTJ JsieTyu npu xpaHeHuu Ha
OTKPBITOM BO3IYXE H BBI3BIBACT pa3ipakeHHE CIU3UCTOH 000-
JIOUKH: MEPINEHHE B ropjie u Aa)ke YUXaHHE, YTO MO3BOJAET ¢
€ro MOMOMIBIO OBICTPO HAXOANTH CPATABILUXCS IIMHOHOB.
J1s mosyueHus cTojib 4y JECHOroO NpOAyKTa B OYEPEAHON pa3 NOHa-
poburcs ypoTponuH WM cyXoil cnupt. B rabopamoprom cmaxane, 06-
JNOJCEHHOM IbOOM, pacmeopsaiom 5,6 2 amoeo eewecmea g 15 mn
@ nepeudponsa U npu nomewuearnuu oobasnsiom 8,4 2 AUMOHHOU
kucaomul. Munym uepes 15-20 nocne pacmeopenus xuciomol
Q Hacmynaem camwlii onacHulll nepuod. Peaxyuonnas macca pes-
KO MymHeem, cmanoeumcs Oenou u 643K0U OMm MeJKUX Kpucmai-
@ auxos I'MTJ], a eé memnepamypa nauunaem nosviuiamvcsi. B
SMOM  MOMEHM HEOOX00UMO OCODEHHO MUAMENbHO NepeMeuusamn
npoOyKm Ha neosHou 6ane, umobebl e20 memnepamypa He npegoluland
30°C (nywwe 20-22°C). B npomuenom cayuae peaxkyuoHMas mdacca
MOCEM CAMOBOCHIAMEHUNMBCA.
Yoice npu 40°C omueémaueo caviudumcst HEOBYCMbICAEHHOE WUNEHUe.
A Oanvuie neHucmas JCUOKOCMb 8 CONPOBONCOEHUU €OKO20 Obi-
Ma NONBIMAemCcs NOKUHYMb XUMUYecKUll cocyo. Ecau u ¢ smom
- MOMEHM HUYE20 He NPEONPUHAMb, PEAKYUOHHAS MACCA 80CHIA-
MEHUMCS, 8ecbMa 03A0AYUE COCEOel U NONCAPHUKOE, OCTNABUS
Ha NaMAMb O Keapmupe OUSHOU KPACOMbL YEPHBLE KDYIHBLE KPUCTILIbL.
Ymober uzbedxicame 5mozo, nepezpemvlii NPOOYKM IVYULe 808DEMS Bbl-
AUMb HA 180, A ewyé HaoEdlCHee He OCMasnsime peakyuio besz npucmompa
8 meyenue nepeplx 08yx 4acog!
HH020d npu HU3KOU KOHYEHMPAYUU NePeKuc Havano pealmuu 3a-
depocusaemcs. B smom cryuae cmakaw ¢ peakyuoHHOU MAaccoll  6biHU-
mMaiom ¢o ae0a U HA 8PeMS NePEeHOCAmM 8 EMKOCMb ¢ MENIoU 60-
ootl, ymobbl €20 COOEPIACUMOE HAZPENOCh 00 KOMHANHOU memne-
pamypei. OOHAKO ¢ HAYaNIOM peakyuu CMAaxawn cpazy 6036pau¢a—
10M Ha Ne0sHYIo banio.
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Obviuno, 0cadox eeinadaem 8 meueHUe HECKOMbKUX YACO8, OOHAKO
051 NOBBLMEHUS 8LIX00a e20 OMBUIBIMPOBLIBAIOM, KAK NPAGUILO, HA Clle-
oyrowunl denv. Kpucmannuueckuit ocadox npomwieaiom 5% codoewim
PacmeopoMm, 60001 U CYULAm Npu KOMHAMHOU meMnepamype.

Bumecmo numonHOU kucaomul MOJICHO UCNONb308amMb A30mMHYI0 (2-3
mn) wiu oasice opmogocgopuyio. B npucymemauu smux Kuciom peax-
yus npomexaem, Kax npasuio, beicmpee. OcmopodicHo, cpasy nocie 00-
basnenuss a30MHOL KUCTOMBL U3 PEAKYUOHHON MACCHL MONCEM GbINA0AMb
OUHUMPAM YPOMPONUHG, KOMOPLIT PACMEOPSemcs Npu miuyamenbHOM
nepemewusanuu. Koneunvnii sice npodyxkm om@uremposwieaiom uepes 6-

8 vacos, npedsapumenvHo pazbasus e20 6000ii.
v TMT/I (reKcaMeTHAEHTPUNIEPOKCHAAHAMUH) — GeCUBETHBIE pOMOUYECcKHE

KpucTamisl, B Macce Oenbie. [1noxo pacrBopuMm B CH,-0-0O-CH,
Bojie, cnupre u aneroHe. [pn kourtakre (ocobenno  N—CH,-0-O-CH,—-N
BO BJI&XHOM COCTOSHHM) BbI3bIBAET KOPPO3HIO Me- CH,-0-O-CH;

tannos. He rurpockonuden. JleTyd npu xpadeHun
HA OTKPbITOM BO3AyXxe. Ycroituks Ha cseTy. Muunnupyromee BB. Ipumens-
€TCA B KAUeCTBE AETOHATOPHOIO COCTABA.

[[uxiauyeckuil AHIICPOKCHA MOYEBHHB! CO CJIOMHBIM HA3BaHHEM
TerpamMeTniaenannepokcnaaukapdéamuy (TMIJI) mno B3pbIBUATHIM
cBoiicTBaM BnojHe HanmomuHaer IMTJ/I, xoTs u oTnuyaercs Oonbuieii
cTabUNBHOCTBIO.

Ymobvr nonyuume >mo uHmMepecHoe 8ewjecmso, O0CMAmoOYHO
cmewams 8 mn gopmanuna ¢ 13 mn nepzudpons u 6 s5moit Heuo-
Kocmu pacmeopums 3 2 moyesunuvl. Peaxyuonnyio maccy oxaasic-
darom 00 5°C Ha nedsiHou 6aHe U OCMOPOICHO RO KAWISLM NpU
mujamenvHom nepemewusanuu oobagasiom 5 ma 50% ceproii
KUCAOMbL, He OOnyckdas nodHsmus memnepamypul gviie 20°C.
Yepes yac émxocme ¢ peazenmamiu NePeHOCIm 8 XON00UTbHUK, a
yepes cymxu Om@uiemposbieaion elnaguinil 0cadox. lpoavi-
8a0M e20 COO08LIM PACHIBOPOM, 3ameM XOI0OHOU 8000 U CY-
wam npu memnepamype He npesviarowent 40-45°C..
v Terpameruienaunepokcuaaukapbamug (TMIAJ) — GecuserHoe Kpu-
CTANIMMECKOE BEILECTBO, BECbMA YCTOMMMBOE 1IpPH OOBIYHBIX YCIOBUAX
) Xpadenus, He TUTPOCKOITHYEH. CH7-O-O-CH7

m “ JeToHupyeT npH yaape, TPEHUH H N _N/ 2 ~\N_C -~NH
HarpesaHuu (0COOEHHO B KOHTAK- 2 g 2

AN /1
te ¢ oruém). Munuumpyloutee BB CH»-0-O-CHy O
JUtS ACTOHATOPOB.
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MHorue opraHuueckie NepoKCUAbl ClykaT HHHIMATOPaMU LEHBIX
FOMOJIUTHYECKHX PEaKkUUH U TPUMEHSIOTCS. B CHHTE3€ [0JIUMEpoB. Y uu-
THIBasA BBICOKYIO YyBCTBHTEBHOCTE K MEXaHHUYECKOMY BO3AGHCTBHIO U
HarpeBaHHIO, Yallle UX XpaHAT B PacTBOpax, Ha XONOAe, /1a €€ U B TeM-
HOTe, He 3a0blBas, YTO MPH HHU3KOH TEMIIepaType MOBBIUIACTCS BEPOAT-
HOCTb HAaKOIJICHHUS B3pPbIBUATBHIX MPOAYKTOB, @ KPHUCTAIHM3ALUA TAKUX
pacTBOpPOB MHOTOKPAaTHO YBEJIHYHBAET ONTACHOCTE. :

Cer kaTaIH3UPYET pa3oXKEHHE MEPOKCHOOB. B smom HecroxcHo
ybeoumoscs. [Jocmamoyuno evlcmasumes HA COMHEYHbIY ceem npobupky ¢

3% nepexucwvio 8000pooa, cooepicawyeli KamatumuyecKyIo npu-
Mech JHCEnmon WU KpacHou Kposanou coau. Haunémcesa byproe
pasznodicenue, He npexpawaioweecs @ memrome. I1ogoOHbIH mpuéEM HHO-
ra WCTONB3YIOT WIMHOHBI M Pa3BEMYHKH, 0O0pabarbias MepPOKCHIAMH
CEKPETHOE HOHECEHHME, HamHcaHHOe B TeMHOTE. [locne BCKPbITHA KOH-
BEPTa U «3aCBETKH» TAKOE MUCEMO OOYIITHBAETCSI.
[Ipencraeasere, urto Oyaer, eciid B TAKOM BHAE COATh KOH-
TPOJIBHY1O paboTy MM AHEBHUK M1 3a[HCH OTMETKH I10 MOBe-
AeHuo?
Ecnu Ber mosice persumeco Hanucams nodobroe nucvmo, bymazy
0N He20 npedsapumenbHo obpabomaiime u3 pacneliumens 6
memHome 5% cnupmoebiM pacmeopom NepeKHcH GeH3onaa u
oatime eli blCOXHYMb 6 SMUX Jice YCA08UAX. Umobbl He npoMaxHymuCst ¢
asmozpaghom, Mmoxce-
me  B80CHONBL308AMbCA
onst noOceemKuU Kpdc-
HoM  Qonapém  0aA
gomooena. Tomosoe
nucoMo  8rodiCUmMe 8
uépHbIlL KOHeepm (Ha-
npumep, uU3-noo  Go-
mobymazu) u mooceme
omnpasname 20 aope-
camy. llocre eckpbi-
mus Ha ceemy yoice
yepes KOpoOmKoe 8pems
HNUCBMO noYepHeem U
npespamumcs 8 nene.
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Ilepoxkcua GeHzonIA 1A STUX Liefied HETPY AHO CHHTE3UPOBATh ca-
Momy, Tem DoJiee, 9TO OH He Tak olaceH, u B KayecTBE caMOoCTOSTeNbHO-
ro BB npaktuueck# He MpUMEHSIETCS, UErO HE CKaXKeHlb O MUPOTEXHUYE-
CKHX KOMITO3HLIMSX Ha €ro OcHOBe. BriepBbie OH moaydeH xuMukoM bpo-
v (1859).

K oxnaxcoénnomy pacmeopy 2,5 2 2uopoxcuoa nampus 8 20 ma
A 680061 Ha nedsHol bane (-5°C) npurusarom npu nomewiusarnuu 6

M nepeudpOIsi U no Kaniam max, Ymober memnepamypa He npe-
A sotwana 0-1°C, 0obasnssiom nod ms2oi 5 M XA0pucmozo 6eH30u-

na. Beinaswiuii 6 meyeHue vaca KpUCMQuiudeckuii 0cadox om-
Guremposwiearom u Ojst AYNULCH OYUCTIKU KPUCWIQIIUIVIOM U3

KUNAWYe20 SMAHONA IUGO 0Caxcoaom Memanoiom U3 XnopoQop-
MmeHH020 pacmeopa. Cywam omguwibmposantele KPUCMAQLLbI NPU KOM-
HAMHOU memnepamype.

Ilepokcuza OGeHszouna B MUPOTEXHUKE YACTO NPUMEHSIOT [Nl CHHXKe-
HMS TeMmrepaTyphl BCMbIlIKY uHunuupylonmx BB. Tak, pobaska sToro
npoaykra K rpemyueil prytu (2:3, coct. 794) no3BonseT CHU3UTH CURY
TOKa /15 €€ BOCI/IaM@HEHHUS 3NIEKTPO3arajioM MOYTH Ha YETBEPTh.

Cwmech THOCYAb(aTa cBUHLA, OepTONeTOBOH cONM U Niepokcnaa Oeu-
souna (1:1:1, coct. 387, Tabsa. 22) vicnons3yioT B afekTpo3anaiax. Tem-
nepatypa e€ netoHauuu Bcero 112°C.

v o-beusonnazodeusuna ruponepoKcus — UrMOBIIAHbIC KPUCTANNBE KaHape-

€4HO-KENTOro 1Beta. YyBcTBUTENEH K AeHCTBUIO
ceta. [1pu HarpeBanuu Bellte 65°C pasiaraercs co N:NC—O
B3peIBoM. K Mckpe M ynapaM MeHee BOCIPUHMYMB. OOH

B kOHTaKkTe ¢ KOHHEHTPUPOBaHHOM cepHoil nubo

azoTHOH Kucnotoit AeroHupyer. [1onyyaror, nponmyckas Kucjiopoa yepes 6ed-
30NBHbIA pacTBOp (enunriapasonus Geuzanbieruia, ¢ NOCASAYIOUIMM Oca-
KAEHHEM TUrPoKHOM. [1o MOLIHOCTH B3pbIBa NPEBOCXOAKT TPOTUIL

v Tlepokcun Gensonaa (aubeusouna) (CsHsCO),0, — Gecuerhbie poMObl u3
3¢upa unu uriet 43 sranona; d = 1,334; t,, 106-108°C; pactBopuM B XJI0po-
tdopme, sTarone, adupe, HeHzone U cepoyriepone; TPYAHO PACTBOPUM B BO-
ne. Mepuon ero nonypacnana Ty, 1 yac npu 91°C u 10 vacos npu 73°C, npx
KOMHATHON TeMIiepatype OTHOCHTEeNbHO ctabuiien. Muunuarop nonumepu-
3auuM, OTBEpAUTENb NONUdUpPHBIX cMOoN, OT6eluBatelb MyKH U KHUPOB.
BapeiBacTcs npu HarpeBaduu u ynape. Komnoxeut nepsuyubix BB.

v Tuaponepokcug popmuiaa (nepmypassunas kuciaora) HCOOOH B3poi-
Baetcsa npH 80°C, nepokcug sautapHoro anruapuaa (-CH,COO-), (cyknu-
HuAa) Beie 99°C, nunepokcun auetansgeruga [-OCH(CH3)O-]; 4 meTu-
mJTuiakerona [-OC(CH3)(C,Hs)O-] coorsercTBenno ~ 63°C u 100°C.
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v Mepokeua ateruaa CH;COO-OOCCH; - HecuBeTHOe NErKOMNIaBKOS KpH-
CTAJIMYECKOE BEIIECTBO; t,; 30°C; He pacTBOpUM B BOAE; PACTBOPACTCA B
0bbIYHBIX OpraHMdeckux pactBoputensx. Ilepuos ero nonypacnana T, B yr-
NeBOAOPOAHBIX pacTBopurenax | yac npu §7°C u 10 vacos npu 62°C. Unu-
uuarop nonumepusanuu. [Ipy MexaHuyeckoM BO3ACHCTBUM B3PbIBAETCA.

v’ Quusonponuanepoxkcugukapbonar [(CH;),CHOCOO-], — 6ecuserHas
suakocts; d = 1,08; t,, 8-10°C; xopouo pacTBopumM B GOIBIIMHCTBE OpraHu-
yeckux pactoputeneil. Hecrabuned. Xpanart B pactopax Tonyona, JM®A
wi yait-cimputa. B nocinenem To;, 1 yac npu 64°C u 10 yacos npu 46°C.
JIeToHMpYET NPU HarpeBaHWK U yaape.

v'Hanykcycnas kucaota CH;COOOH (nepokcuykcycuasi wiid nepykcyc-
Hasl KHCJ0TA) — OecuBeTHAs XUAKOCTh ¢ pe3kum 3anaxom; d = 1,226; t,, —
0,1°C; t, 107-110°C. Tonyvaior B3auMOAeHCTBUEM YKCYCHOH KMCIIOTHI €
HNEePEKUCHI0 BOOPOAa. B3pelBacTca npu MEXaHUYECKOM BO3ACHCTBUM U KOH-
TAKTE CO MHOTUMU OPraHUYECKUMHU BEILECTBAMMU.

v Ilepokcua 2,4-auxaopbéeusounsaa (C,C;H;COO-), —~ HecuperHoe KpucTa-
JIMYECKOE BELECTBO, XOPOUIO PacTBOpsercs B OEH30NE U METHIIMETAKPUNIATE;
TLIOXO pAacTBOPSETC B al€TOHe; HE pactBopsiercs B Boxe. Pasmaraercs npu
xpanenuu: Ty, | vac npu 75°C u 10 4acos npu 54°C; t,, 106°C; npu nane-
HeHUIMM HarpeBaHWM AE€TOHUPYET. B3peIlBaeTcs NpH MEXaHHYECKOM BO3xeH-
CTBMH. ]

v Tlepokcubeusoitnas kucaora CgHsCOOOH (nagokcubeHsoiiHas Kucao-
Ta) — HeN0e KPUCTAJUIMYECKOE BEILECTBO; PACTBOPAECTCS B ATaHONE U dupe,
TLIOXO — B BOAE; t,, 41-43°C. [Tpu 80°C 6ypHo paznaraercs, npu 100°C ze-

TOHUpYET. 0
v Hepokeua dranounsa — Geloe KPUCTAIMYECKOE BEIIECTBO, 0
to, 127°C; npu 130°C unu ynape ICTOHUPYET; IPU XpaHeHUU O

Becbma crabuned. [Tony4aloT ¢ BEICOKMM BBIXOAOM B3aUMOAEH-
ctTBHEM 3(QUpHOTO pacTBopa GHTaNoWIXIOPUIA ¢ IEPruapoieM B
npUcyTcTBUM KapboHaTa HaTpUs.

v mpem-bytuanepokcug [(CH3);CO-], — Gecusernas xuakocts; d = 0,79;
tan ~40°C; tom 111°C; teen -4°C; He pacTBopsercs B BOjE; pactBOpAetcs B
0ObIYHBIX OpPraHUYECKHX PacTBOPUTENAX. B3pelBaerca oT TpeHus, yaapa u
narpesanus. [Tonyqaior o6pabotkoit mpem-Gy THICEPHON KUCTOTR TEPEKH-
CblO BOAOPOAA.

v mpem-Bytuanepoxkcuauerat CH;COOOC(CHjs); mioxo pactBopuM B BO-
ne (24,6 mr/n npu 25°C), pacTBopum B GONBIIMHCTBE OPraHMYECKHUX PACTBO-
purenei; te,, 50-51°C npu 15 mm pr. ct.; d = 0,942, UyscTBUTeneH K yaapy,
B3peiBaeTcst npu 130°C. Moayualor BzaumoneictBueM mpem-6yTMATMAPO-
NEPOKCHIA € YKCYCHBIM aHFHAPHIOM.

v mpem-Byruanepokcubenzoar CcHsCOOOC(CHj); — nerxomnnaskoe 6ec-
UBETHOE KpUcTauindeckoe Bemectso; d = 1,043; ty, 25,5°C; tee 65,5°C; He
PacTBOPUM B BOAE W ITMLIEPHHE, XOPOLIO PACTBOPHM B IEKCAHE U JAMOKCAHE.
Pasnaraercs co B3pbiBoM npu 124°C. TlonyusaloT Bzaumoneiicteuem 6enso-
MIXJIOpHIA ¢ mpem-0y THATMAPONIEPOKCHIOM.
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He MeHBIIYIO ONaCHOCTE AfIT XUMHKA-TIOOUTENS IPEACTaBIIIOT He-
opraHuyeckue rnepokcuabl. Tak, RepeKHch Bogopoaa — cupornoodpasHas
ype3BbIuaiiHO HeyCTOHYUBas ®KHUAKOCTh, KOTOpas JIerko AETOHHPYeT Mpu
yaape. E€ KOHUEHTPUPORAHHBIE BOAHBIE PACTBOPH TOXKE B3PBIBOOITACHBI,
a PacTBOPBI B OPraHUYECKHX pacTBOPUTEISIX K TOMY K€ CKJIOHHBI K ca-
MOBOCIITaMEHEHHIO. OTILETUIACT KHUCIOPOA € BbIOeNeHHEM OO0NbUIOro
o6néma terma (970 kx/Mone). PasnoxeHue nepekucH BOAOPOLA yCKO-
pAET COTHEYHbIH CBET U KaTtajluTHueckue 100aBku (B OCHOBHOM KaTHOHBI
METAJTOB ¢ MEPEMEHHOH BaJeHTHOCTHIO). [lpu 3TOM KOHUEHTPHUPOBaH-
HBIl pacTBOP 3aKUIAeT U MOXKET caMoeTOHHpoBaTh. KoOHLEHTpUpoBaH-
Has MepeKkUch BOCIUIAMEHSEeT MHOPME FrOpIouME BElecTBa: Oymary,
OnuIKH U aaxe Bonocbl! Jla, na, ¥ ux toxe! Tak uto, umeiite sTo B
BH]Y.

IlpumeHsiercs nepekuch BOLOPOAa B CaMbIX pasiiMYHBIX 06JacTaX, B
TOM YHCIIE, KaK OKHCITUTENb PAKETHOrO TOIUTHBA U IVIABHBIH KOMITOHEHT

orbenusareneil 1 OIOHAMHOK.
v Iepexucs Boaopoaa (nepokcua Boaopoaa) H,0, — GecuserHas Bs3kas
wuakocts; d = 1,45; t,,~0,43°C; ty,,, 150,2°C ¢ pasnoxeHueM; HeorpaHuyeH-
HO pacTBOpUMA B BOAE, B criupTax u ddupax; 30% BoaHbit pacTsop, ctabu-
An3upoBaHHbIN QocaTtaMy HATPUS HA3BIBACTCS «TIEPrUAPOTBY.

PasnokeHue nepekucu BOJOPOAA MOXKET COMPOBOXKIAATHCS CBEUSHH-
eM: B030YyKAEHHBIE MOJIEKYJIBI KUCIOPOAa U3y YaroT KpacHbIil CBET.
K 100 mn 10% pac-
meopa  2UOpOKCUOq
Hampus Npuiueaom
30 mn 3% pacmeopa nepe-
Kucu epoopooa. Yepesz smy
cMech U3 20300ME0OHOU
mpybKu nponyckaiom xiop.
Pacmeop nawuraem uszny-
yame KpacHwlii ceem u 0co-
OEeHHO KpACUBD 8BI2AAOUM 8
memHome:

H,0,+ Cl, — 2HCl + 0,
He MeHee 3penumHO MPOTEKAET OKHUCIIEHHE MEPEeKHChI0 BOAOpPOIa
pasfuyuHbIX NOJU(PEHONOB.
B cmexnannyio émxocme causarom 20 mn 40% pacmeopa xapbo-
Hama kanus (nomawa), 10 w1 40% gopmaneoezuda (popmanu-
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na) u 10 mn 10% euopoxunona [l,4-ouoxcubenzona CcHa(OH),J. Io-
crneouen npuwiusaiom 30 mn 3% nepexucu 6000poda. Cmecv 8cne-
HUBAEMCS, pa3oepesaemcs U HAYUHAEM UHMEHCUBHO CEEeMUMbCS. IKC-
nepumMerm nyuuie npogooums nOO MAZ0U Wil 8HE NOMEWEHUS, MAK KAK &
peaxkyuu gvidensiemes yzaphil 2a3. Ecnu emecmo 2udpoxunona ucnoib-
306amb mpéxamomuvle enonvr — paopoenoyun [1,3,5-mpuoxcubenzon
CeH3(OH)s/ wiu nupozannon (1,2,3-mpuoxcubenson), unmeHcugHocme
ceeueHus 3amMemuo ycunueaemcs. Bce smu npodykmur npumensiomcs 6

domoepaguu.

Meramnueckuii Kaymii NpuU HeENpaBUIBHOM XpaHeHUM obOpasyer
B3PBIBOOTIACHBIE SIPKO-XKENTHIE TUTPOCKOTIMYHBIE KPHCTAILIB! HARNEPOK-
cuga KO,, cMecu KoToporo co MHOTHMH TOpPIOYMMH BeElIECTBAMM
CKJIOHHBI K CaMOBOCITJIAMEHEHHUIO U JIETKO JETOHUPYIOT TIpH MeXaHH4e-
CKOM BO3JI€HCTBHH.

W3 mepokcuaa marpusa Na,O,, KoTOpBIii BXOAUT B COCTaB pEre¢He-
paTUBHBIX NMATPOHOB HEKOTOPHIX MPOTHBOTA30B, HETPYAHO MPUTOTOBHUTD
JIETKOBOCIUIAMEHSIOMIeeCs B3pHIBYATOE BELIECTBO, CMeHIaB €10 ¢ THO-
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cyastaroM (TunocynbpuroM) Hatpus Na;S,0; — dukcaxéM s Y€pHo-
6enbrx ¢otorpadwuii (2:1, cocr. 380, tabn. 22). OctopoxHo! Bo Biaaxk-
HOM COCTOSIHHH 5Ta CMECh «3aBOOUTCS» NaKe NPH NEpPeMelIiBaHHH HH-
IpeIUEHTOB.

Tabauna 22. BB na ocHoee nepoxcuoos
% No ¥ 380 381 382 383 384 | 385 386 387

Kanus xnopar 33
HaTpus nepoxcua 67 83 74 76
Hatpusa THocy npdhat 33 33
bapus nepokcua 91 72
AJIIOMHHUEBAR Iy apa 26
MarxHeBble OMWIKU 24
1{MHKOBBIE OMIIKH 28
CBHHUA THOCYNBAT 33
Tugponeput 67
beusouia MEpoxcux 34
Cepa 17 9

IMepokcu HaTpHs MOKHO 3aMEHUTH T'MPOTIEPUTOM, HO TaKas CMech
TOXKE camMOBOCILIaMeHseTcst yxke qepes 5-15 ¢ (1) ocobenHo npu cMauu-
BaHHH BoJo# (coct. 386).

B TexHuke s pereHepaluy yTIEKMCIOTO ra3a TPHMEHSIOT OKCH-
JIMTBI — CMECH NIEPOKCH/IA HATPHS ¢ HAATIEPOKCHIOM KaJIUs:

2KO, +Na202 + 2COZ i d KzCO} + Na,CO; + 20,

Jast 3KCTEMIOPANIBHOTO TIpHMEHEHUs! (He paccuYMTaHHOTO Ha JUIH-
TENLHOE XPAaHEHHE) MOTYT HCTIONBI0BATHCS B3pLIBUATHIE CMECH Haple-
pOKCHZA Kajusl, IEPOKCHAA HATpHs ¥ Hapust ¢ MOPOHIKOM CEpbl, MarHus,
amoMuHUs WM HUHKa (coct. 381-385).

He menee rpoznsle npoaykTel obpa3yroTes npu obpaboTke HEKOTO-
PBIX HEOopraHW4YecKUxX BewiecTB nepruaponem. Hamnpumep, BIpbiBYATHIA
TPHAMMHUHXPOMTETPOKCHA TIOJIYHAIOT CJIEAYIOIUM 06pa3oM.

K pacmesopy 5 mn 50% ancudpuda xpoma 8 25 mn 10% ammuaxa

npu oxnaxcoenuu (0°C) npuxanvieaiom 5 mn nepeudpons. Yepes
Yac peakyuoHHY MAaccy ¢ 0OUIbHO 8bINABUAUMU KPUCMAAAMU  OUXpo-
Mmama ammoHus Hazpesaiom 00 30°C u gvidepoicusaiom 00 ROAHO2O pac-
meopenusi ocaoka U OKOHYAHUS e@widenenus 2azo8. llpu xomuamunou
memnepamype 6blnadaem JHCENMblli KPUCTANNUNECKULE OCAOOK, KOMOPbL
om@puremposei8alom, NPOMBIEAIOM dPUPOM U CYILAM 8 IKCUKAMOPE HAO
wénoywio. Boixoo ~ 0,3 2. '
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v’ AMMHaKar terpaokcuxpoma (Tpuammuuxpomrerpokeni) CrO43NH;
unn (NH;);CrO, — kpacHO-KOpUYHEBLIE POMOUYECKHUE MTPHU3MBI Ul CBETAO-
KOpUYHEBBIE WUIABI, CUIBHO MapaMarHuTHBIE, ABYJyuenpenoMisiomue, d =
1,96. Tlpu Bo3zelicTBUM CHIBHBIX KHCJIOT M Iejouelt BBIZEAsET KUCIOPOI.
Ot ynapa uian aefictBus ZeToHaropa B3pbiBaercs. Yawe nonydaror obpabor-
Koif nepruyiponeM Guxpomara ammoHus (NH,),Cr,0; B 20% rozHOM amMMua-
ke npu 0°C.

v Tlepoxeua pryrn HgO; — KpacHo-0OpatXeBbiit MOPOLIOK, [0yvaeMbli Reii-
creuemM 30% nepekucu Bojopona Ha okuch pryTd HgO npu 0°C unu Ha
cmecs HgCl; ¢ KOH B 3tanone. Jlerko geToHUpYeT npu yaape, TpeHHH MM
HarpeBaHHY.

v Tlepokenn unuka ZnO; — Genblil nit KenTOBATHIN MENKOKPUCTAIMYIECKHH
nopoiuok; d = 1,571; mano pacTBopuM B Boje, pearupyer ¢ kuciioramu. [lo-
JyHaroT AnuTenbHoit o6paborkoit Zn(OH), 6e3r0fHOM NepekHCHIO BOROPORA.
Yawe npeacrasned xpuctamnoruipatoM 27Zn0,-H,0. [etoHupyer mnpu
212°C.

v Hepokena kaamus CdO, — NOpoIIok kKPeMOBOTO LBETA; MOJIYYAlOT B3AUMO-
JAEHCTBHEM MEPTUAPONA C HUTPATOM kaaMus B n30ObITKE BOZHOrO aMMHaka,
Npy yaape unu Harpeeauuu o 200°C s3pbiraercs.

v Mepoxena xpoma (VI) MonyyaroT B3auMOEHCTBHEM XPOMATOR C HPUPHBIM
pPacTBOpPOM CMecH MEPruApois U CEpHOH KUCAOTHI IIPH OXJ1axK-
neund. [IpexacraBiaser HeycToiunBbiil cuuuil pacrsop, obpasyer Cr/?
B3PLIBYATHIE AANYKThl C AHUIMHOM, XUHOJHMHOM, TpUMETHIA- | he
MHHOM ¥ Ap. Haripumep, npu Ro6aBieHUH [MPUIHHA BhINaa-
10T ABYIIPEROMISIIOLHME CHUHHE Uronbyatble Kpuctamist CrOsCsHsN, pac-
TBOpuMBIE B OcH30Je ¥ HUTpOOEH30Me, MI0X0 PACTBOPUMEIE B ROjE, NIETKO
JAETOHUPYIOUIHUE [IPU HArPEBAHUH ¥ MEXaHHYECKOM BO3RCHCTBUM.

v Ilepokcoxpomar (Cr VI) ammounnsa (NH,),Cr,0,2H,0 - ¢uonerossie
KpHCTALbl, PACTBOPUMBIE B BOZE U CriupTe; 00pasyercs npu obpaborke Ou-
xXpoMata ammouHus nepruzponiem npu 0°C. Kaxzas Monekyna nogo6Horo fe-
pokcoxpomara BKNIOMAET S5 HEYCTOHYMBBIX [EPOKCHAHBIX (parmMeHToB
NH,O-Cr-O-O-Cr-ONH,. MowHo AeToHupYET [ipn yaape

v Mepokcoxpomarbl (Cr VI) kaausa K,Cr,0y; 2H,0 u raaua T,LCr,0,, -
JIerKoB3pbIBalOUIKecs cuHue kpuctainbl. [lonyyalor o6paborkoit  GuxpoMa-
TOB MEPrUAPONEM Ha XONoj€e. B cyxoMm Buie ASTOHUPYIOT NpyU HArpeBaHUU U
yaape. Tlepoxcoxpomar Tanus B3ppIBAETCS AAXE OT TPEHUS,

v'Hepoxcoxpomar (Cr V) kanua K;CrQg — kopuyHEBLIE ABYJyYerpelioM-
NAIOIIME [IPU3MATUYECKUE KPUCTAJUIBI, PACTBOPUMBIE B BoZe. [lonywaioT
aeiicreueM 30% pacTBopa IepekucH BOAOPORA HAa CMECH XPOMOBOIO AHTH -
puza CrO; u ruapokcuna kanus npu 0°C uiu Ha [IEAO4HLIC PACTBOPHI XPO-
maToR. BecbMa ycToHuuB Ha BO3AyXe B OOBIMHBIX YCIOBUAX XPAHEHUS, (1pU
178°C reroHupyer.

v Ilepokcoxpomar (Cr V) ammonns (NH,);CrO; — xpacusie xybuueckue
JBYIIPETOMISIONINE KPHCTALILI, ¢1af0 pacTBOpUMBIC B BOJE, pearupyoume
¢ Helt 1pU HarpeBaHuu, HE pacTBOPHMBIE B criupTax u >¢dupax. [onyvator
B3aUMOACHCTBMEM MEPrupois,- XpPOMOBOIO AHTHIAPUAA U KOHUCHTPHPOBAH-
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Horo BogHoro amMuaka npu 0°C. Jerouupyer npu 50°C, yaape u tpeduu. C
u30BITKOM aMMHaKa 00pa3yeT B3PHIBAIOLIMECS [IPYU MEXAHUYECKOM Bo3neifcr-
BUM KOPUYHEBBIE KPUCTAILIbI iepekucHoro coeanteHus CrO3NH;.

v Terpanepokcomonnbaenopan kuciaora H;MoOs — HecrabuabHbil Kpac-
HEBIA TOPOIUOK, XOPOLIO PacTBOPHUMBIH B Bozxe. B CyXoM Buae AETOHUDYET.
[onyuator aeficrBueM U30bITKA Nepryuapois Ha MONKOACHOBbIC KMCIIOTHL

v Terpanepokcomonndaar kanua K,MoOs — KpacHble KpHCTalIbl, ACTOHM-
pyiomye Npy HArpeBaHWU ¥ MeXaHUYECKOM BO3aeiicTBruu. MennenHo pasna-
Taercs npu XpaHenuu. [lonyualor o6paGorkoli aMMHayHOro pacrBopa Mo-
nubnara aMMOHUA NepriapolieM u XnopuaoM kamus npu -18°C.

v Terpanepokcomoaubaar Harpua Na,MoOy2H,0 nonyuvaior peficTBueM
nepruapons Ha HacwhimeHHL pacrBop monubaara Harpus Na;MoO, npu
0°C. KpacHoe BeleCTBo, AETOHUPYIOWEE IPY TPEHUH, yape U HarpeBaHUU.
IIpu xpaHeHuu MOCTENEHHO TepsAeT B3phiBYaTbie CBOHCTBA, MpEBpamaich B
6onee «CMOKOMHYIO» JKENTYHD CONb — JUIIEPOKCOMONMORAT HaTpHs
N32M006.

v'Biaumoneiicreuem $ropa C yrapHbiM ra3oM B U3lblTke kucnopona obpasyer-
¢s GecuBerHoe nepekucHoe BewlectBo coctasa (FCO),0, ¢ 3anaxom 030Ha
(tyun 16°C), KOTOpOE NETOHMPYET IIpU yaape, a B razo06pasHOM COCTOSHUU
B3pbIBaeTcs npu 200°C.

I'napa 14. Xumunueckasi Mmarusi
ﬂ PKO BBIpaXKEHHBIE OKHCJIMTENIbHBIE W KaTaJliTH4eCKHe CBONCTBA
nupostosuta MnO, (IByoKHCH MapraHpa), 4€pHOro MyHepajia,
u3BecTtHoro ewd [nuHuro Crapmemy B 1 B., TO3BOJIMIIM IPUMEHSTD €70 B
KaueCTBE «OCBETINUTENIA» MPH BapKe CTEKIa, B JOMEHHOM MPOU3BOACTBE
M, KOHEYHO, B MUPOTEXHUKE: HE 3P 3TO BEIECTBO B CBOE BpeMs Herpa-
BWJIBHO HA3bIBAJIH «HepPEeKHChI0 MAPraHaY.

ITUpoMO3UT BXOAMA B COCTAR PA3/IMYHBIX BAPUAHTOB XNOPATHBIX
nopoxoB: «apoinoro aeicreum» E. TioprnieHa, anrnuiickoro «IIpome-
Tea» U dpaHiry3ckoro «ONed» (cocr. 49).

Cwmece nByokucH mapranina MnQO, ¢ amomunuem (7:3) u no6aBkamu
MepxJopara Kajius ¢ KOHJEHCUPOBAHHBIMM apOMAaTH4ECKUMH YTIJIEBOJI0-
podamMu MpuMeHsIach B ['epMaHHHM s CHAapsKEHUA 3aKUIaTesIbHBIX
aBHaboMO.

CruiaB MUpoMIO3MTa C CENUTPON U THAPOKCHIAOM Kafiusi obpasyer ¢
BOJIOM BEJIMKOJICNHEIA 3€EHBIH pacTBOp, KOTOPHIM MOCTENeHHO CTaHo-
BUTCS CUHHM, (PHONETOBRIM, MAIMHOBBIM M, HAKOHELL, OeCLBETHHM, a Ha
OHO K0s10Bl Bhinadaer 6ypoiii ocaJok. JlocTarouHo ero B30OJTarh U BCE
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IMOBTOPUTCA C Hayaja. Tak okuciasiercs BO3YXOM B pacTBOpPE MapraHie-

BrAcTOKMCHBIH kanuii (MaHranar) K,MnO,, xoropsrii Kapa [leene (1742-

1786) Ha3zpann «MHHEpaIbHBIM XaMeneoHOM». B xone stoli peakuuu 06-

pasyeTcst 3HakKoMass BCEM C ACTCTBA «MAPraHioBKa» — HEPMAHraHarT

KaJiud.

v’ Mepmanranat kaaua KMnO, - TEMHO-DHONETOBLIE ¢ METANAKYECKHM Blle-

P 4

cxoM pombuueckue kKpucTamnsl; d = 2,703; th,, >240°C ¢ BblAeIEHHEM KHCITO-
pona; pactBopsercs B Boac (4,22%'°, 6,36%%°, 7,63%°, 9,0%°°, 12,5%,
32%%), aueroHe, MAPHIMHE, B ITAHONC pasnaraetcs. Okpacka pacTBOpoB 06-
Hapy>uBaeTca naxe B passeaeHun 1:500000. UMeer craakuit, Baxkylumit BKYC.
[Monyyator oxucienneM MaHraHata kanus K;MnQOy4 B BOgHBIX pactBopax Bo3-
JLYXOM, 030HOM, XJIODOM HJIH 3JCKTPOXUMHUECKH. AHTHCEIITHUECKOE CPEICTRO
B MEIUIMHE, «MOPHAKA» Y KPAaCHOAEPEBLIMKOB, KOMIIOHEHT OCHabsioUMX
pacTBOpOB B hororpaduu, OTANYHBI OKHCANTENR 1 THPOTEXHUKH.

HecMoTps Ha winpoKoe MprMeHeHHe 3ToH coJm, He clielyeT 3a0bl-
BaTh, 4YTO MNpPH NCHCTBUU CHIBHBLIX MHHEPAIBHBLIX KHUCJIOT, Hampumep,
KOHLICHTPUPOBaHHON cepHOi niH docPopHOH oHA MOXKET B3OPBATHLCS.

Iaxe cimaboe pactdpaHue KOpKOBOM NpoOKOH cMecH mepMaHraHara
xanus ¢ dochopom unu cepoii (85:15, coct. 764, Tabn. 39) npuBOOUT K
e€ BocrutaMeHeHu0. He MeHee B3phIBOONAacHa KOMITO3MI(MS MiepMaHraHa-
Ta Kanus ¢ oObluHbIM caxapoM (81,6:18,4, cocT. 765) vy kpaxmanuom.
JI1s nomkuranus TaKUX CMecei JOCTAaTO4HO KaljlH KOHI{EHTPHPOBAHHOM
CEpHO KUCIIOTBL.
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CeroJHs TpociaaBAEHHBIM COCTaB HAYHMHAOMIUX TTHPOTEXHUKOB Mar-
HU#l ¢ «MapraHuoekoii» (1:4, coct. 461, Tabn. 25) U3BECTEH JaKe LIKOJIb-
HUKaM.

CMech TiepMaHraHarta Kajus ¢ TIOpPOINKOM JKejie3a HCIOJIb30Banach
MIPOTHB BOHCK AHTaHTBl B HEMELIKMX 3a)KUTaTeIBHBIX CHapsaax JJst Boc-
TIaMEeHEeHHs1 TEPMHUTA — 3HAMEHHTBIE «eMecH Past» (coct. 772).

Hemnozo nepedenag maxoii cocmas, Bvl cmModceme npuzomosums
A npexpacueili uckpucmolii Qetiepgepr. Cuemwanme usMeTbyéHHbLI

nepmanzanam kaaus, OpesecHuill Y2olb, NOpoulok xcenesa (4.:1:2,

cocm. 763) u ecvinome cmecv 8 memaniuieckuli mueenv. Jns
9mMoco gnoaHe NOOVLOEmM nobumbLll Hanépcmox, Ho be3 paszpeule-

Husi pyyute eco ne bpamv. Tuzenb HYJICHO YKpenumb Kk NPOBONOKE U
gHecmu 8 naams. Kozoa cmece nacpeemcs, naunémes senuxonennas no
Kpacome peaxkyusi ¢ 8blOPOCoOM «OONCOAY U3 PACKANEHHBIX UCKD.

BmecTe ¢ xJIopaToM U XPOMATOM Kaslusl B CBO& Bpemsl IepMaHraHar
npuMeHsicsa B nponzeojctee BB Honapa.

IlepmanraHar Kanusi SHEPru4yHO OKHCJSET MHOTOATOMHBIE CIHPTHI.
Tak, ouenp 3ddekTHO, 0COOEHHO BEYEPOM, CMOTPUTCS CTABIIUI JIeTeH-
JapHbIM OMBIT C IMHULUEPUHOM. 2TOT 3aMa-3aMeTUTE/Ib OYCHD Y BaMKAJH
HapOoJOBOJIbLBI.

Ha wmemannuueckyro
A NAACMUHKY — (MODICHO

KOHCEPBHYIO KDbIUKY

om 3e1éH020 20POUL-
@ ka) egcvinome 1 2

pacmépmoz0 nepma-

Heanama kanus, coe-
naime 8 Hém yenyb-
NIEHUE U KANHUME HECKONbKO
kanenav 6e3600H020 2AULe-
puna. Yepes 20-30 cexywno
cmect 6ypHo eochiamens-
emcs. Cmapuil, HeniomHo
3aKpLIMbLU  2UYEPUH, ONA
HAOEXNCHOCMU  JyNUle HNOO-
CYWumbp HAO  HE2AuléHOu
uzgecmvio.
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Jlo HepaBHero BpeMeHM TepMaHraHaT Kanus cBoOOAHO mpona-
BajCsi B anTeKaX, HO B CBA3M C MPUMEHEHHEM B TEXHOJOTHH
IIPUrOTOBJIEHUS! HEKOTOPBIX HAPKOTHKOB, Hanpumep, 3¢eapoHa
OKUCIeHUEM 3dENpHHA PUAPOXIOpUAa, OH MOMNad B «YEpPHLIH»

CIIHMCOK OrpaHUYEHHOTO OTIYCKA.
Oco60 B3puIBYATHIMH CBOKcTBaMH 00nafaeT mepMaHraHAT aMMo-
mus, kKoTopulii B 20-x rogax XX B. MCMOAL30BaCs B cMeceBBIX BB s

NOBLILICHHWS UX YYBCTBUTCILHOCTH.

v [lepmanranar AMMOHHS NH,MnO, - pomOuyeckue KpHCTAILIbI, PACTBOpH-
Muic B BOZE (7,9%'%) n pearvpylomue ¢ Heit rpu HarpeBanuy; d = 2,208, Jlero-
HupyeT 1ph 60°C ¥ MEXaHUUYECKOM BO3REHCTBHUH.

v'Maprauuesblit anruzpua Mn,O; — TEMHO-KpacHas B [IPOXOASINEM UM TEM-
HO-3€JIEHAA B OTPAKEHHOM CBETE MAC/IAHUCTAs XKUAKOCTD, YCroMunBas B CyxoM
Bo3zyxe ke 0°C; d = 2,396; t,, 6°C. Ionyyalor ne#icTBueM KOHIEHTPUpO-
BaHHO# CEpHO# KUCIOTH Ha IepmaHrasar kaaus npu -20°C B suie TEMHO-
3€NEHBIX KPHCTAILI0B, YCTORUUBLIX MIpH -5°C ¥ pacTBOPUMBIX B BOZE, fAeadHo
YKCYCIIO#, a30THOH UK cepHO# kucaore. Boime 55°C aurnapua pasnaraercs,
o0pa3ys ABYOKHMCH Maprasia u o3oH. [Ipu 95°C reronupyer, sbizeass Mn,0s.
BapbiBaeTcs Mpu MEXaHUYECKOM BO3ZCHCTBUM. Ho YYBCTBUTENLHOCTH K Yaapy
COIOCTABMM € CpEMYyYeii pTYThIO.

s noryvenua mapzanyegozo anzudpuda 8 muyamensuo 0bes-
A IHCUPEHHBII XPOMOBOU CMECHIO U GblCYUlen bl (happoposelit mu-
2enb Hanusawom [ M1 KOHYEHMPUPOBAHHOI cepHOll Kucaomml (d =
1,84) u ouenv ocmopooicHO RO yacmam @ meyeHue 5 MuHym 8Cblnaom
1,5 & nepmaneanama xanus. [na 6ezonacnocmu pabomy npogoosm @
3QUUMHOL Macke U MOAbKO ¢ Hucmuimu npooykmamu! Umobw peakyus
HpOmMEKARa CHOKOUHER, KPUCHIAANbL HePMAHEAHAMA Helb3A pacmupams 8
nopowox. Yepes HeCKONbKO HaAco8 KauwuyeofpasHas peaxyuoHHAs
cMechb, MpOCMOABUWAs 6 CYXOM, HE3aNbLIEHHOM Mecme, HWpopacmaem
meépdbim HOpUucmulM  OUOKCUOOM mapeanyd. llpu ezo paspyuienuu
CMEKNAHHOU NAAOUKOU AUBO OMAUCUMAHUY CIMEKASAHHOU NPOBKOLL 6b10ens-
emes 0,7 & 3e18HOU MACASHUCMON HCUOKOCMU C Memaniiuieckust bie-
ckom. Omo u ecmv mapzanyesvill anzudpud. DPurvmposams
e20, a mem bonee ¢ NOMOWIO 6yMazu, Kamezopuiecku Hewv3a!
B npucymemesuu «opeanuxuy ox 63opeémes!
To, 4TO MapraHueBblli asTUAPUL — MPEKpacHbI OKUCIUTENb, Bb
MoxkeTe Jerko ybeaurbcs B 6osnee 6e30MacHOM 3kcnepuMente. Jocma-
MOYHO CMEuLamb Kanil) KOHYEHMPUDOBAHNHOU CePHOU KUCIONbL
A C HEeCKONbKUMU KPUCMAANAMU NEPMAHZAHAMNEA KAAUS U IMUM CO-
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CMABOM HA KOHYUKE CMEKASHHOU NAROYKYU KOCHYMbCS 8aMbl, CMOYEHHOU
cnupmom. Ilpouzonudém ecnvuuxa u eamxa 3azopumca. B oanvienwem
Bui cmoorceme sxonomume na cnuuxax.

Muorue TIPOU3BOAHBIC METAJLIOB C BolCHIel CTEMEHbIO OKUCIIEHHO-
CTU [IPUMEHAIOTCS B NMHPOTEXHHUKE. TaK, COCMHCHHS HICCTUBAJICHTHOTIO
XpOoMa 4BJIAOTCH CUJILHEHILIUMH OKHCJIHT@TS!MPI.

le/l KOHTAKT¢ C XPOMOBBIM aHTHAPHUAOM BOCIUIAMEHAIOTCS MHOTHE
Toproyre BCUICCTRA.

Hanecume na cmexno kanno KOHYEHMPUPOBAHHOU CEPHOU Ku-

CAOMbL, NPUCLINLME HECKONbKO KPUCANNUKOE XPOMOBOSO AHZUOD-
puoa (unu mobozo Guxpomama) u OCMOPONCHO HOMECMUME HA 3MY
CMECH 8amKY, NPONUMAHHYIO CRUPMOM uAu ckunudapom. Ona sazopum-
cA. )

CMecH XpOMOBOTO aHTHAPHUAA C CEPOi, NPEBECHBIM YIJIEM WIIH ca-
XapoM O4Y€HE B3PBRIBOOIMNACHBI, HO AOJIT0O OHH HE XpaHATCA N TIO3TOMY
MPUMEHSIOTCS BECHMA OTPAHHUEHHO.

v’ Xpoma TpHokcHa (xpomosblit auruapua) CrO; — TEMHO-KpacHble KpH-
CT&1IBl, pacTBOPHMEIE B Bone H 3dwupe; t,, 198°C. onyuaoT obpaboTkoit
GHMXpPOMAaTOB KOHUEHTPHPOBaHHOW cepHO# kucnoTo. IIpoayKT TMIpockory-

yeH. C TOplO4YUMH BEIIECTBAMHU 06pagyer Or'HEOIIACHLIC ¥ B3pLIBHATHIC CMe-
CcH.

Conu XpOMOBOH KHCIOTI GHXPOMATBI H XPOMATBI TAKKE ABJISIOTCS
CHJIBHBIMH OKHCJIHTEISMU U NPHMEHSIOTCS B THPOTEXHHKE.

BuxpoMaTts! Kanus U aMMOHHS BXOJAT B COCTAB MHOTHX KOMIIO3U-
UM fOpoX0B (0cOOEHHO OXOTHMYBHX MApOK), QPUKUHOHHBEIX CMecei,
NPUMEHSIOTCS B KauecTBe CTAOMIIM3aTOPOB rOPeHUs B TBEPIOTOILTUBHAIX

pakeTax v CIUM4€YHBIX TOAOBKax.

v'Kanus auxpomar (xpomnuk, kanaus Guxpomat) K,Cr,0O; — kpacHo-
opaixeBble TpuKauuuble Kpuctanas, d = 2,73 t,, 398°C: pactBopsercs B
BOAE; T1I0X0 PAaCTBOPACICS B CITUPTE, ¢ KOTOPBIM peardpyeT (IpH HarpeBaHHU.
Brie 500°C pasnaraercs, BeIA€NAs KUCAOPOL. B ripupoae — MuHepai jolle-
cuT. IIpuMeHsIOT B IMPOTEXHUKE.

v AMMoHHMa anxpomar (ammonus Guxpomat) (NH,),Cr.0O, — opaHxeBo-
KPacHble MOHOKIUHEBlE kpuctannel (d = 3,021) u kpacHbie TPHKIMHHbIE
kpuctannsl (d = 3,125). PacrsopumM B Boae 292%™y n criupre. Brimne 180°C
6ypHo pasnaraetcs ¢ Bbiaenenuem okucH Xpoma Cr,0O; OkHCAHTENBHBIR
KOMIIOHEHT B3pBIBUATHIX BEiIECTB M MHPOTEXHUUYECKHX COCTaBOB. [IpuMens-
€TCS B TEXHONOTMH MHOTHX BUAOB MAJIOZBIMHBIX OXOTHHYLHX [TOPOXOB {COCT.
315, 316).
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Bul yoce 3nakomMunucs ¢ 3amevamellohbolMu c8oicmeamu  Ouxpo-

Mama aMMOHUS, K020a
20MOBUNYU  (BYNIKAHY 6
£ cmonosoii noxcke. Bo-

nee 2paHOUOIHO BbI2NA0UM €20
paziodxceHue Ha acbecmosou
cemke, YCMAHOBIEHHOU  HA
mpeHO2e, NOO KOMOPOU 2opum
CRUPMOBKA, CKPLIMASL IKPAHOM
om enaz Habmoodamens. Kpa-
mep OPAHICEBO-KPACHO20 €8N~
KaHa» 80py2 pAackaniemcs, u
U3 Hcepaa GulIemaiom MmolCAyu
MEAKUX MbLIAIOWUX UCKPUHOK.
Ilpu smom o06wém «syaxanay
MHOSOKPAMHO  YBENUNUBAEMCA,
kak Obl NOKPBLIBAACH PLIXIBIM
3eNEHBIM NENTIOM. - »

buxpoMar aMMOHHS MHOT/a HCMOJB3YIOT BMECTO pojaHUja pTYTH
Hg(SCN); ais u3roToBleHUS «(PpapaoHOBLIX 3Meii».
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C oobasrenuem KpaxmanbHo2o Kielicmepa uz buxpomama ammo-
HUSL POPMUPYIOM NANOYKYU, KOMOPbie ROOXCU2AIOM C MOpYa nocle
@ gvictixanus. 1pu pazeumonm 6006padceHuy MOJCHO y8udems, Kax,
MHO20KPAMHO YEeUYUBASACh 8 pa3Mepax, U3GUBASICb U UCKDS, 6bl-
nonzaem 3enéuwiii 3mei. {lpasda, ¢ buxpomamom ammorus sma duzypa
ceopaem He max 3¢PexmHo, KaKk ¢ poOAHUOOM PMYMiL. MeAo 3Mmeu No-
nyuaemcs bonee peixnoiM, He MAK UCKPUMCS 0a ewé U crecka OblMum.
3amo 8 xo0e onbima He 06pPA3VIOMCS MOKCUYHBIE COCOUHCHUS PMYMU.
(NH4),Cr,0; — Cr,O3 + N, +4H,0 + 123 kkan

Mosmnbaenosas H;MoQy4 1 Bosibppamosan H, WO, kuciaoter B
CMECSAX C MarHvieM WiIH ero aJlOMHUHHEBBIMU CIUIAaBaMH B CBO& BpeMs
HIMPOKO NMPUMEHSIIUCH B GOTOBCTIbILIKAX (cocT. 485, 486):

H,WO, + 2A1 - ALO;+ W + H,O

Mx anrunpuasl (WO;, MoO;) co meaouyHbIMY K IEI04HO3EMETb-
HBIMU MeTaJlaMU MpU MOMKUTAHWU SPKO B3PBIBAIOTCS, HE XYXKe 0ObIu-
HOTO MarHUEBOTO B3PBIBIAKETA:

MoO; + 3Mg — 3MgO + Mo

HekoTopble 3K30THYECKUE AHTUAPUIB METAJUIOB TaKKE CIOCOOHBI
JeToOHUpoBaTh Mpu HarpeBandd. Hanpumep, okcua pyrenns RuO,
B3pbIBaetcst Boie 108°C (3om0TUcTO-KENTHIE poMOHUYECKHe KPUCTAUTBI,
d=13,29, 1,,25,5°C).

I'nasa 15. B roctax y Meducrodens

15.1. Bom onu noxgpuua K Heby nodusucy

@ 0 Bce BpeMeHa B O0ppbe ¢ HempusaTesieM 4eJOBEK HCMOJIb30Bajl
OTOoHb. Y3Ke Ha 3ape UMBUJIM3ALMH KATalcKoe BOoicKo ObUTo cHab-
J)KEHO «OTHEHHBIMH IIOBO3KaMM», MpeAcTaBiAsABIUMMHK cOoO0# mpoobpas
COBPEMEHHBIX «KaTIOW» — MeTaTeJIbHble MAMMHBI, BbIOpachIBaIOIHe
TOPHIKH C 32)KUT'aTeJIbHOH CMECHIO.

B onucanusx Dresd, xupmiero 8 IV B. 10 H. 3. B Dinajle, BCTpeyaroT-
Cd 3aKurate/lbHble COCTaBbl M3 CMOJIBI, CEpPBI, JlaJlaHa U CTPYXKeK st
CHapsDKEHHUs! METATEIBHEBIX COCY I0B.

3axurateNbHble CTpesibl, oO6pabotaHHbie HedTbIO, cepoil, cMoJoi
Ay J€rreM, NpUMEHANMUCEH ewé Bo BpeMeHa duiunna ¥ AnekcaHapa
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Maxkenonckux. B nureparype koHua IV B. BeTpewarorcs nonoOHble
OTUCAHMA, )

C VII B. rpo3HeIM cek-
PETHBIM OpYXHEM BM3aH-
THHLEB CTAHOBHUTCS «Ipe-
YyecKHil OroHb», OOBIYHO
COCTOSBIIMI M3 cephl, ce-
JIUTPBI, BUHHOIO KaMHI M
KJ1€sl WJIM HEKOTOPBIX CMOIT.

Ioseusmmiics B 310
JKe  BpeMs  «MOpCKoi
OroHb» BKJIOYan HedTh U
HeraméHyo H3BecTh. XHT-
poyMHas cMech BOCILIaMe-
HA7Iach TIPU  CONPHMKOCHO-
BEHUM C BOJAOH M yCHELIHO HCIOJb30Bajach Ul YHUUYTOXKEHUS Bpaxe-
CKMX Kopabireit. ABTOPCTBO Ha 3TH U300peTeHHs UCTOPHS MPHITHCHIBAET
Kanmunukocy u3 [ennononuca.

VYke B 678 r. umnepatop KoHcrantud IV Iloranar neppbiM Ipume-
HWI «rpedecKyii OTOHB» NMPOTHB apados, ocaauBMX KoHCTaHTUHOMONE.
[Tona4any TaHHCTBEHHBIM TTOPOLIOK BBIAYBAJIH Yepe3 TiaMsl M3 JTMHHBIX
TpYO, co3aBas
YTO-TO TUNa OrHe-
METHOM CTPYH.

Cuny  3tOro
PO3HOr0 OpYXHUs
y3HAI M KHA3b
HUrops, korna B
941 r. noa Llaps-
rpajioM BH3aHTUM-
bl nogoxrin Ku-
eBCKUH ¢JioT.

UyTh  103%Ke
nogobHBIM COCTa-
BOM BOCII0Jib30Ba-
aach kuaruHa OJib-
ra, cxxyras rnoce-
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JIEHUst IPEBIISH, 32 CMEPTh CBOET0 MYyKa.
Ha nepsbix nopax MeTaHHe 3a)KUTaTeIbHBIX COCTABOB Ha OObHIHe
paccTostHusl OBLIO 3aTPYAHUTENBHO, W /ISt 3TOH LENH JaKe HCIOIB30-

B&JIM KMBOTHBIX U NTHL. . _
He o6xomunock u 6e3 xeprsonpuHomenuid. Tak, B 1422 r. na-

‘W’ repb YCUTOB Cropesl OT «CBOUX» ITHUHY, <<BOOpy)KéHHle» ro-
pautuMu cocyaMy, HO NEpeayMaBIIvX JICTETh B CTaH HEIpU-
ATCIIA.

IlepBble pakeTwl pycckoil apMuu cucTeMbl renepaina AJl. 3acaasko
(1779-1837), pa3paborannsie B 1815-1821 rr., B kadecTBe 3axuraresb-
HOTO cOCTaBa COJAEPXKaNu CEeUTpy, cepy, aHTUMOHHUH, KaHUPOJIb U CKU-
nupap (coct. 388, Ttabn. 23). U maxe k Hagany XX B. B pslle cTpaH
(Tepmanus, ABcTpo-BeHrpus u Ap.) ewg wWHpoko UCHAONAB30BAINUCE 3a-
JKUTaTeNbHbIE CHAPAAbI CO CIIEHMANILHBIM JBIMHBIM TOPOXOM {cocT. 389).

3axknrarenbHble HOMOBI CTAIM aKTHBHO NPUMEHSTHCA B TIEPBYIO
MUpPOBYIO BOHHY. OHU 3amnofHAIUCE HE(PTHIO, Ma3yToM, KEPOCHHOM H
OpyTMMH HedrenpoaykTamMu, JuO0 UMH TPONUTHIBAICA CHApPSHKACMBbIi
XJIOTOK.

Kepocnn xe mnossuiacs Hamdoro passiie (1732) Omarogaps,
KaK HU CTPaHHO, ycunusam MNerepdyprckoro Bpaya H.f. Jlepxe,
BOBpeMs [IpUeXaBlero B kKoMaHAupoBky B baky. CBoemy Ha-
3BaHMIO OTOT YyAECHBIH MpOAYKT 0Os#3aH TOProBOMY HOMY
«K3pp # Cbiny.

Ponb OyTBUIKY ¢ 320KU-
raTesnbHOH CMECBIO B CO-
BPEMEHHON UCTOpUM TPYA-
HO TIepeoyeHUThb. VIMEeHHOo
OHa ypaBHSNa UIaHChI TH-
JKEJIOro rpo3HOI0 TaHKa
MEeXOTHHLA, 3aceBLUEro B
oKore. Y MeXIyHapoAHbIX
TEPPOPUCTOB TakoH cHapsil
TOJIy4YW/1 Ha3BaHHE «KOK-
ted;ib  MoJoroBa». He-
TpYJAHO [OrajaThCs, B Ka-
KOl cTpaHe ero H300pesy.
O6p14HO, mepbatyio crek-
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AISHHYIO OyTBUIKY, KOTOPYIO HE TIPHMHSIM B MYHKTE CTEKJIOTaphl, 3arnon-
H10T Ha 2/3 GensuHoM U Ha 1/3 MamunHbiM MacioM (coct. 390). Quru-
TI€M MOXET CINY)KHTh HaJOEeBIUMH TalCTyK, 3aTKHYTHIH B TOpIBILIKO U
NpeABapUTENIbHO TIpONUTaHHbiH OeH3WHOM. B kadecTBe ropioyero kKom-
TIOHEHTa TaKXKe NPHMEHAIOT JIIOOYIO JIErKOBOCTUIAMEHUMYO SKHA-KOCTH:
CKHMIUAAP, KEPOCUH, IU3eJIbHOE TOTTUBO U T. 1.

g Ge3omacHOCTH BOCIJIAMEHEHUS. BO BpeMs BTOPOH MHPOBOI
BOHHBI OYTBUIKH € 32KUIAaTENbHOH CMECHIO CHa(Kamu NMOPOXOBEIM 3ara-
JIOM, amnyJsiaMu ¢ OenbiM ¢ochopom unu 3ananoMm Kubanepunva. B no-
CIIeAHEM cllydae K ropiodell cMecH J00aBisid CEPHYIO KHETIOTY .

Buioam manenvxuii cexpem.: 011 HAJENCHO2O BOCHIAMEHEHUS.
A Hegmenpodykmos He 0bsizamenvHO UChoe308ameb benzut. [loc-
MAMoOYHO NPUCBINAMb K HUM 8 KAYECMBe KAMATUIAMOPA 20PeHUA
acé mom xce oxcud xpoma (I1) Cry03 u npuxocnymecs maeowet 1yyun-
KO
llogepxrocme 3¢n€HOI KYUKU GIANCHOZ0 OKCUOQ PACKARUMC U
HAUHEM U3TYRAMb MENIO, NOKA He BOCHIAMEHUMCS 8CS MACCA NPOJYK-
ma. Dmum Memoodom HempPyOHO NOOXCeUb KePOCUH, OU3EIbHOE MONIUBO,
MAUWUHHOE MACLO, MA3YM U OAXHCE BA3EUH.

B 3axurarensHplx nensx emé no0 BTOpoil MupoBoii Bolinei B CILIA

Opio pazpadoraHo crymiénsoe sedrsasoe macao (Solid oil). 3a uum
Cpa3y K€ 3aKpelHIIoch el HECKONBLKO Ha3BaHUH OT «TBEpAOH HedTH»
10 «TBEpPAOro KepocHHA,

O0b14HO, Ang ero Nojdy4eHHUs B COOTBETCTBYIOLEM HeTeNmpoayKTe
pacTBOPAIOT NpY HarpeBaHUM CTeapuH H 0OpadaThiBatOT CIIMPTOBLIM pa-
CTBOpPOM earoro Harpa. Ilpu oxnaxnenuu oOpasyercd Tak HasbiBaeMoe
«roprovee MbLJIOY» B BUJE CTYA€HUCTOH Macchl.

| Taxoe MBLTO MOXHO TICTIPOOOBATE OT NEPXOTH, NPaBaa, HHOrAA
fI0C/Ie HEro NOTHOCTHIO CMBIBAIOTCS BOJIOCHI.

BunuMo, noHadany «ropiodee MbUIO» BeE XK€ MyTAIM C IIAMITyHEM,
TOTOMY YTO CO BpEMeHeM 3a HUM 3akpeluiock Hoyiee 3/oBelllee Ha3Ba-
HUE «HAmAJIMY.

st eco npucomosgnenusi (cocm. 393) 2 2 cmeapunoguix cmpysicex
pacmeopsiiom 6 Hazpemou cmecu 28 2 kepocuna u 20 2 6ensuna
(70°C), a 3amem npu NOCMOAHHOM HOMEULUBAHUU NPULUGAIOM
pacmeop, codepacawuit 0.5 2 cudpoxcuda kanus 8 5 ma smanona. Cnupm
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bvicmpo yremywugaemes, u 2o0pauyio CMeCh paznusaom 015 3aCmul8aHus

8 Qopmul, Hanpumep, u3-NOO WLOKOIAOHBIX KOHGDem.

v CoBpeMeHHbIil HANAJIM — BA3KAS, JIMAKas, IEMKOBOCILUIAMEHSIOILAACS Macca,
COCTOSIAA M3 XKMAKOFO ropiovero (uyauie HehTENpPOAYKTOB) M 3aryCcTHTENs
(amoOMMHMEBbIX COJEH MaTbMUTHHOBOMH, CTEAPHHOBOM ¥ HAYTEHOBBIX KHCIOT
win w300y TUIMeTakpunara). MeAneHHo roput KONTALMM TjiaMeHeM. TeM-
neparypa ero ropesus 900-1100°C, a opu BBeaeHUM TOpOIIKA MarHWs WU
AOMUHUS U [epxiiopara xaaus nogHumaetcs 1o 2000°C. MiHoraa B Hanaim
noGapnsor Genbiit pochop WM TEPMMTHYIO cMech, ewé Gosblle 3aTpya-
HSIOLLME €ro TYLICHHE.

CoBpeMeHHble 3aryCTHTEMU JUIS HalaiMa MpPeACTaBleHbl CMEChIO
AFOMUHHEBBIX COJIEH JKMPHBIX KMCIOT: HaTeHOROH, HaATbMUTUHOBON M
B MEHBILEH CTeNeHH CTeapHHOBOH,

s npucomosierus nOOOOHON KOMROZUYUU KYCKOBOU IHOMUHUY

pacmeopsiom @ pazbasierrnom (1:1) snexmpoiume, k xomopomy
Ooobagnsirom HEMHO20
xnopuoa xaaus. Ocmo-
poocno!  Peaxyus npo-

mexaem C 8vioe-

JAEHUEM  83Dbig~
vamozo gooopoda. Ilo
OKOHYAHUY  BblOEIEHUS
easa pacmgop omoess-
10m om Henpopeazupo-
8aBWE20 ATIOMUHUSL U
8IUBAIOM 8 COMOCEHHBIY
pacmeop  XO3AUCMEEH-
HO20 Mmblla. Beinasuiue
benvie xaones npoye-
HCUBAIOM, NPOMBIBAION
C0008BIM  DACMBOPOM,
go0ou U cywam npu
memnepamype  Huice
100°C. T'omoswiit npo-
OYKm npedcmasnaem Iceamosamylo Maccy 8 KyCKax.

Hocmamouno nemnozo (5-10%) maxozo 3azycmumens pacmsopume
8 benzune, ymobbl OH wepe3 HECKOIBKO 1AC08 NPESPAMUICS 8 Xoio0ey. B
OMY MACCY NPUMEULUSAIONT CETUMPY, AIOMUHUESYIO NYOpY Will MepmMum-
HYIO CMeCb, U RUPOZEab 20MO8.
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Ilpy Hanuyuu pacTBOpUMOH comu amiOMUHMA (ODBIYHO HUTPAT,
cyabdaT UM amoMo-Ka-
JideBbIe KBACHbI) 3aryCTH-
Telib FOTOBUTCS ell€ npo-
we. B pacmsop makoii
COMU  BHOCAM  CMPYIHCKU

XO3AUCMBEHHO20
A Mblla, cMecv Ha-
epesaom 00 KUNEHUA U
CcobUparom IUNKUE XA0NbS,
NPURUNQIOWUE K ULYMOGKE.
Ecnu eé nomeimv Oen3u-
HOM, NOLYYUMCS HANWIM.

CocTaBbl HananMma,
coflepKalive CIUIaBbI Lie-
JIOUHBIX METalioB («LCy-
nepHanaaM»), . CaMOBOC-
MTAMeHAIOTCS B KOHTaKTe
¢ MOKpO# nmubo 3acHekeH-
HO# MOBEPXHOCTHIO.

TexHomorus HanaiMa Mapku «by» («B») ¢ moBbllueHHON «IpUIIH-
naemMocTbion emé npoule (coct. 394). B cmecu Senzona (25%) ¢ 6eHzu-
HoM (25%) pactopsioT monucTupost (50%). Bmecto Gensona uHOrna
MIPUMEHSIOT TONTYOIl WM J@XKe aieTOH, & MOMUCTUPOJ 3aMeHsIOT TOJH-
MeTUIIMETAKpUIATOM MM W300yTuNMeTakpunatoM. B camom mpoctom
HCTIO/IHEHHHM TaKOM HanajJiM rOTOBAT, pacTBOpsas B OeH3one NOPHUCTHIN
MOJIUCTUPOJT — TIeHOTMacT. 3arycTeBIMiA NPOAYKT pa3BolAT OeH3HHOM.
Temmneparypa miaMmeHH 5Toro Hanaima ~1600°C.

O6bIuHO, mpolenypa HabyxaHus v pacTBOPEHUS NOJHCTHPONa
pacTAruBaeTcsd Ha CYTKH, 3aTO Ha Bbilaske Bbl cMokeTe xka-
PUTH HIAIIIBIKK C €0 MOMOLIBIO IpH 150001 norofe.

Korpa ¢ 1915 r. Ha ¢poHTax BOWHBI CTAIM UCNONL30BATL OrHEME-
Tbl, MaJ10 KTO JoragpiBasica, 4yto ewm€ B VII B. BU3aHTHiIBI NPUMEHSTH
ApoTOTUN SToH anckodl MamuHel. C NMOMOUIBIO clelHATBHBIX CH(OHOB
KopabIiu MPOTUBHUKA «OOCTPENIUBAIHY IOPIOYeil JKUAKOCTLIO, NPeCTaB-
JISBILIeH CyCHeH3UIO cepbl U HEKOTOPLIX CONIEH B BUHHOM CIMpTe.
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Kcraru, mepBhle CBEICHHS O ropioueM (pajJepHCKOM BHHe
Bcrpedarores e y [lnunusg B I B., korna o neperoHke BUHHO-
ro CrupTa U He J0raablBajluch.
Ecau Bu yc-
maiu om uc-
Mopuneckozo  3Kc-
kypca u Bauw He
JHCAIKO PIOMKU BUHG,
8cbinbme 8 Heé€ J10JHC-
Ky npeosapumeibHo
NPOKAIEHHOU  KQlb-
YUHUPOBAHHOU COObL
(ModACHO nuwegon
bukapbosamuoi).

Obpazyrowutics
Kpucmaniozuopam
N02C03'10H20 3HA-
YUMENbHO  NOGhLa-
em  KOHYeHmMpayuro
IMUN0BO20  Ccnupma,
u cmece be3 mpyoa . = : >
HOOJACU2AeMC. ' P '/’/,ﬁ

B CIUA onHO BpeMmsi npUMEHAJIach OTHEMETHAs CMeCh, COCTOALIAs
U3 CONSPOBOro Macia u chiporo Gensuna (7:3, coct. 391). Bo mHorux
CTpaHax HMCTIONBE30Bajlachk OFHeMETHas KOMIO3MiuA, copepxautas 50%
sedtu u 110 25% OeH3uHa u kepocHHa (coct. 392).

Kaxcovrti uz Bac mooicem sneMeHmAapHo u320mosunib MUHU-02HE-
MEM NPAMO 30 NPA3OHUYHEIM cmotom. Eciu eelocame Kodcypy aneivcu-
A HA B031€ WIAMEHU CBeYU, BLIPHIBAOWULCT Opbl3el 3QUPHO20

Macia obpasyiom CHON U3 CMpPYex OZHA.

C 3aMeHoOl [opoxHOU Opycdarku Ha achansTHOE NOKPHITHE CTamn
MOSBIATHCA HOBbIe 3a)KHUraTenbHbie cMecu TUMA acdhanbTa, oforamEHHo-
ro cenurpoii (1:4, coct. 395), npu >ToM mebEHKY U rpaBuil foOaBIATEH
He 0083aTesibHO.

Ha pasHbIX CTyMeHsSX 3BOMIOUHH 3aXKUTaTe/IbHbIX CPelCTB NpUMe-
HAJIMCH [EeJIOYHbIe MeTalabl (Kaaud H, ocobeHHO, HATPHI); rdApH-
Abl KanbOusi ¥ aAATHHA; Kapouaan 1 docdhuanl MarHusd, Kaibuns d
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a/floMAHuA; OOpaHbl M CHJIAHBI; Pa3/IMYHbIe METAIOpraHdvYecKHe
coeTHHEHHS.

o 3anpenieHus Mex1yHapoAHoH koHBeHUUeH, Oesblii doedop, ero
pacTBOpHI B Cepoyriiepole, a TakKe CyJb(uibl (raBHEIM 00pa3oM ceck-
BUCYIbGHUA) MIMPOKO HCTIONbB30BAIUCE A TMOJKUTaHus JIerKOBOCILIa-
MEHAIOLMXCS BEeNIEeCTB.

Ho caMbiM 3HaMEHHTHIM 3aKUTaTENbHBIM CPEJICTBOM MO-TPEXKHEMY
OCTaETCA TePMHT.

15.2. 3naKomvmecw, mepmum

pedeckuii Gor orHs u Oonbuioll MacTep Kys3Heuuelx Jen ['edecT
cropen Gbl OT 3aBUCTH, ecld 6bl yBUZEN TepMUT B peiictBuu. Ero
ocJIenuTeILHOE T1aMs U Bc€ MPOXKUTasoL Ui sKap Bpsi JIM CMOTYT KOTO-
TO OCTaBUThL PaBHOAYWHbIM. Ha ceromHsmHuii neHp TepMuUT sBaseTcH,
NMOXKAJIY W, CAMBIM H3BECTHBIM 3a)KUTaTebHBIM BEIECTBOM, XOTS €ro mc-
TOpHs Hayalack BCErO NOATOpa CTOJIETHA Haszal.
AmomuaHorepmus Obia oTkpeiTa B 1859 r. Hukonaem Huko-
naepndeM bekeroBeiM (1827-1911), nmpodeccopoM xumum B
ClaBHOM ropoje Xapbkobe. OJHaKO OOJBLUIMHCTBO WHOCTpaH-
HBIX aBTOPOB €ro 3acjiyly TPUIHMCHIBAXOT HekoeMy [osbg-
IMKUITY, BOCTIPOM3BEILLIEMY OJKCIIEPUMEHT TOJIBKO yepe3 35
net (1894).

OTa peakuus nerjia B OCHOBY METa/LIOTEPMHMH 1Jif TojdydeHus Oes-
yrieponucteix Metainos (Fe, Mn, Cr, U, Th, Ti, Zr, Hf, peaxosemers-
HBIX U Jp.), 8 TAK)Ke NerupoBaHHbIX geppocrnasoB. TepMut npumMeHser-
¢ IUIS CBapKH PesIbCOB, CTAHUH ABTOMAUIHH, TETUIOBO3HBIX paM, Teje-
(hOHHBIX U TenerpadHbiX MPOBONCB M, KOHEYHO, Ul CHapsXKeHUS 32Ku-
rarensHbIX GOCTIPUIIacoB.

TepMUTHBIH MOPOIIOK MpelicTaBaseT coOOH cMecH 3KBMMOJSPHBIX
KOJIMYECTB aJIIOMUHUA (pe)ke MarHui) ¢ OKCHAaMU MeHee aKTUBHBIX Me-
TauioB (cocT. 396-414, tabn. 23), a gng 3axuraTensHbIX uUeneid daunie

BCEI'0 C NMPOU3BOLHBIMH >KEjie3a.

v @eppoTePMAT - MEXaHHUYECKas CMECh OKCHIOB kenesa (72-78%) ¢ mopou-
kooGpasueiM amomutvem (22-28%). Mmeet uBet 000X KEHHOM TIHMHLE [pH
coxepxanuu Fe,O; (cypuka, OXpbl, MyMHH, KPaCHOIO XeNe3HIKa U Ap.) Ui
TEMHO-CEephiii fpK ucrnonb3oBanuu Fe;O4 (kene3snoit OKaluHbl, MarHUTHOTO
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xenesHsika u np.). Ilpeccyercs B TBEpAYIO maccy, HAIOMUHAIOLYIO 3EPHU-
CThIH yyryH. Moxer BKmouars 10 15% uementaropos (onudy, xaHudons,
Butym, xunkoe crexio). d ~ 1,8-2,0 (mopowok) U ~3,5 (mpeccoBaHHbiil Tep-
MHUT); tyoenn, 1100-1300°C. Fopur 6e3 nocryma Bo3ayxa. Beigenser temna
3000-4000 x[Ix/xr. PazBusaer temneparypy ropeuus 2500-2700°C. Ycroii-
YUB [IPU XPaHCHUM ¥ MEXaHMYECKOM BO31eHCTBHM.

[TpoMbiLIeHHBIH (eppoTepMuT B GopMe LTMHAPOB BBICOTOH 15 cM U
[MAMETPOM 5 cM, TIpeccoBaHHBIN MoA Aasnenuem 1000 kr/cm’, cropaer
3a 40 cexyHn. bpuker TepMura maccoit 50 r npokUraeT cTAIBHON JIUCT
TONIMHOHN B 2-3 MM B T€4E€HHUE HECKOJABKUX CeKyH.

Xoture yBujeTh (HeppoTEPMUT B AeHCTBUM?

Luxmy u3z 10 2 xopowio euicyuenHozo okcuoa rcenesa Fe,Os u
A 3,4 2 kpynnoeo (0,5-1,0 mm) nopouwka amoMuHus nomecmume 6
OYMaxcHwlil KA€K U 800py3ume e2o Ha necrawnyio bawnio. B kave-
& cmee 3anana UCNob3YUme CMeChb UBMETbYEHHO20 NePMAH2aHA-
ma kanua ¢ antomunuem (1:1, cocm. 786) u dobageme 6 neé 1-2

kanau 6e3800H020 enuyepuna.

Cexyno uepes 20 navnémces ocienumeroHo-OYpHASL peaKyus, Hano-
MUHAIOWAsA 21eKkmpocsapky, NO KpauHel Mepe, 3auumHas Macka ceap-
wuxa Bam ne nomewaem.

Tabauna 23. Haubonee mpaouyuonsie 3axcuzamesbHsle COCMABsl
% Ne | 388 [ 389 | 390 [391 | 392 | 393 [ 394 | 395 | 396 | 397 | 398

Kanus unrpar 58 | 53 80
Kanus ruapokeua I
Cypuk sxenesHslit 76 1 70 | 50
[TonucTHposn 50
Cepa 15 | 42 7
Yrons apeBecHsli S
Cypumpl (1) cynppunf 14
AnmoMuHUi 24 | 23 | 25
Kauugone 4
Ckununap 9
Beusun 66 | 30 | 25 | 40 | 25
benson 25
Kepocun 25 55
Macsno MaluHHOE 34
Macno consposoe 70
Hedrre 50 -
Creaput 4
Acdanpr 20
["unc 25
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Tabauna 23. Ipoooascerue
% Noe ]399 | 400 | 401 | 402 | 403 | 404 | 405 | 406 | 407 | 408 | 409

Kanus HWTpar 34
Kanus xjaopar 13,5
Kanus 6uxpomat 10
bapusa HHTpaT 25
Xpowma (V1) aurugpua 20
Xpowma (H1) okena 61 45 44
MapraHla AUOKCUA 36 70
Hukensa okcun 80
CypHK KeJJe3Hb1# 25 1525 | 45 30 37
CBWHUA OKCHA 92
Onosga (IV) auokua 81
Cepa 13 8
AnoMuHuH 28 1175 | 20 29 22 26 27 20 8 19 30
MarHufi 8,5
bakenur 10
Kansuus dpropug 13

% No | 410 | 411 | 412 | 413 | 414 | 415 | 416 | 417 | 418 | 419 | 420

Kajaus HUTpaT 6
bapus HUTpaT 26 44
bapus xjlopar 54
CypHK KkeJe3HbIi 50 | 76 | 21 12
CBHHUA OKCH I 3
CauHila dropua 90
Meau okcua 7
Kasnsuus gocdar 75
KpeMHus okcug . 55 | 28
Cepa 4 38 64
AnoMHHUH 24 22 13 6 15 25 34 36
Maruuit 12 10 | 33 45
Kanudonb 15
Acdabr ] 16
Hananm 72
Tednon 67
Kuaxoe crexio 2

C amoMuHUEBOH NyJpOH TepMHUT CropaeT 3Ha4uTeNbHO 3PdexTHee,
HO TIpOLleCC MPOXOJMUT ¢ CHIIBHBIM pa30OphI3ruBaHHeM peaklMOHHOM Mac-
¢bi 1t DOJIbIIE HAIOMUHAET 3aMeifieHHBIH B3PBIB.

IlpumeHeHue nnsd 9TOH peakuMu MarHui-aJlOMUHHEBBIX CIUIaBOB
WK 4uCTOro MarHus nenaet e€ emé oHepruddee. Kpome Toro, obpasy-
10Tcd TBEPHBIE NPOJAYKTH! CrOpPaHusd, B OTJIHYHE OT JKUIKUX AITFOMUHHE-
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BBHIX HLIaKOB. BMecTe ¢ TeMm, Takoil TEpMHUT TOKE UCTIONb3YeTes, Halpu-
Mep, Anid My eabHOH cBapKu.
Ecnu Bel noTepsnu Ki04M 0T rapaxa uii 3adbLid Kol cOOCTBeHHO-

ro cefia, ucnonb3yHTe 3JIeKTPOIbI KHOBOIO TIOKONICH UM,

Bor 6e3 npobaem useomosgume ux Ha OCHO8E MEPMUMHOU CMECU

(cocm. 396), Humpoxies (Humpoaaka uiu oadce oauUQpbl) U dKe-

Re3nou npogoaoku ouamempom 3-4 mm. [ns yoobemaa socniame-
& HEHUs KOHEY MAKO2O «3AEKMpOoOay 2yCmo NOKpoUme  3a2Cua-
MENbHOU  NOOMA3KOU U3 NOPOX0BOU MAKOMU, pA36e0EHHOU MEM Jice
Humpoxneem. Ewé naoéocree 80cnonb3o8amuCs CREYUATbHBIMU 80CNAA-
MEHUMENbHBIMU cMecamu 0st mepmuma. Inasnoe, wmobul sma noiesHas
UZPYWIKA HE YNANa HA RO U HE NPOXHC2a OEMOHHOE nepexpyulmue.

\

P

/ ,
P

Boi yke ybemunuce, 4T0 NOJKedb TEPMUTHBI COCTaB CIWYKAMU
Jleno HebaarogapHoe, eciii He cka3aTh Oe3HaagXHoe, TIOCKONBKY TeMIie-
parypa BOCIMIaMeHeHUs >Kesie3o-anoMuHueBoro tepmuta 1300°C. On-
HaKo, BBeJeHHe B COCTaB TEPMUTOB OKHUCIMTEBHBIX COJieH TMO3BO/ASET
3HAa4YUTENBHO CHU3UTH TemIlepatypy ux Bernbiliku (600-700°C).

J14 nopkuralus Mo oOHBIX COCTaBOB MCMOJIB3YKOT CleLHAlIbHbIE
BOCTLIaMEHUTE/IbHbIE CMECH, COAep Kalllie aNsOMUHUH U CHITBHBIH OKHC-
mteas (BaO,, KMnOy4, KClO5u np., Taba. 39).
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Pa3HOCTh yAENBHOIO Beca AIOMHHHA U OKCUJIOB METAIIOB B HE-
MPEeCCOBaHHON TEPMUTHOM CMECH CrocoOCTBYET €€ paccrnoeHHto, No3To-
MY HEKOTOpble PeppOTEPMUTHBIE CMECH BKJIIOUYAIOT JIETKOIIaBKYO CepY,
LEMEHTHPYIOLLYIO cocTaB. KpoMe Toro, Temrieparypa BOCHIaMEHEHUS
TaKUX TEPMMTOB 3HAUMTENBHO HUKE.

Tak, 3namenutbiit amacuaT (cocT. 397) BKIIOYAET OKCHMI >Kenesza
(70%), amomMunuessie onuiku (23%) u cepy (7%). Tepmumuvie xomno-

. HeHmul Hazpesaom 0o ~160°C u nepecevinaiom cepou. Iloemop-

HO Hazpesarom 00 NIABIEHUS CePbl U 8 20pAYeM GUOE NPECCyiom.

Inax om makozo mepmuma 8 KOHmMaKme ¢ G000l ebldensem
€epo8oodopoo.

A 3TUM TepMUTHBIM cocTaBoM (cocT. 398) HecnoKHO 3anpeccoBaTh
tdbopmy mobolt KondUrypauum, JOCTATOYHO K HEMY JIMIIG NPHJIHTHL He-
MHOro Bogel. Ero Tak u Ha3plBalOT — «JIHTOH TepMHT». OT 0OBIUHBIX
tdheppoTepMUTHBIX CcMeceil OH oTiH4aeTcs noOaBkod 00E3BOXXEHHOIO
runca. /[na ezo npuzomoenenus cmewiugarom 3 gecoevie 4acmu oKcuoa

acenesa, 1 vacme amomunuegozo nopowka, 1 vacms aniomuHue-
A gou nyopw u 2 yacmu cunca. Cocmas cmavugaom Gooou, nia-
CMUYHYIO MACCY 3a2pyacaiom 6 QopMmy u CYWam He MeHblie HeQenl 8
méeniom mecme.

Xorure cpouno paszborarets? HpoBenéM cuHre3 pyOuHOB, COCTOS-
LIMX, KaK H3BECTHO, U3 OKMCH JIIOMUHUS C HEOOMBMION MPUMECHIO XPO-
Ma, MIPUOAOIIEro KPUCTAIIIIAM XapaKTePHbIH po30BbIi LBET.

B ppapgopossiti muzens acvinbme nocredosamenvio 2 2 pmopu-

oa kanvyus CakF,, mepmumnyio cmece (7 2 oxcuoa xpoma Cr;0s,

3,4 2 amomunuesotl nyoper u 5 2 buxpomama xanus K;Cr,0; unu

3 2 xpomoeozo anzudpuda CrOs), a ceepxy socniamenumenbusli

sanan Kubaneuuua (3,5 2 6epmonemoeoti cornu KCIO; u 1,5 2
caxapo3swl; cocm. 762).

DOmopucmblii KalbYUll UCNONBL308AH 8 Kavecmee Quoca Ol CHuMCe-
HUSL MeMRepamypol NAAGNEHUS CMeCU, A XPOMNUK KAK CUIbHBLIE OKUCTU-
menb 015 NOGBLUEHUS MEMNEPAMYPbl PEAKYUU.

Tucens ycmanogume 8 sujuKe ¢ NECKOM NOO gutmANCKou. Peaxyus

AKMUGUUPYEMCS KANNEH KOHYEHMPUPOBAHHOU CepHOl KUCNO-
mut. Ocmopoxcno! 3a ocnenumenvrhot peakyuetl, Kak u 3a coi-
HEeUHbIM 3amMeHueM, yyule Habnodams vepe3 3aKONYEHHOEe CMEKIo.
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Hocne oxaaxcoenuss MPpoOOYKMO8 peaxyuu HA U3IOME U NOBEPXHOCMU

naasa eUOHBL PO306bIE KPUCHATIUKU CAMOOETbHBLX PYOUHOE.

I Ecnu kpymnHeIX kapOyHKYJOB C ME€pPBOro pa3a OOHAPY>KUTH HE
yJanock, He paccTpausaiiteck. MHe Toxe. .

Ecnu >xe pybunam Bel npeanouuraere mmuHenb (OAMH U3 CaMbIX
JOPOrvX CaMOLIBETOB, U3BECTHBIN ¢ rnybOKONH APEBHOCTH), BOCMONB3YH-
TECh COCTABOM aHITIMICKUX 3aXKUraTelbHBIX aBHaboMO, TEPMUT KOTOPLIX
ycunieH OapueBoit cenurpoit (coct. 410). Obpasyromadca nocne bombap-
auposku Oapuropas wnuHens BaAl,O, npencrasnser coboii Tyromnas-
KO€ CoeAMHEeHHe C TeMneparypoii nnaeienus 2040°C.

Tawoke /i cHapsKeHUs aBuaboMmO aHrnHUYaHe NMPUMEHSUTH Kene3o-
ATHIOMUHHMEBYIO TEPMUTHYIO CMECh, CLIEMEHTUPOBAHHYIO >KMIOKHUM CTEK-
joM (coct. 411), ang 3axuraHus KOTOpod UCMONH30BATIM BOCIJIAMEHU-
TEIBHO-OCBETUTENBHBIA COCTaB «O(OPHT», COCTOSIMIA M3 MOPOILKa
Marius ¢ nepxnoparom kamus (1:1; coct. 466, tabn. 25).

["epMaHCKHe TEPMUTHBIE CHApSAbl BOCIUIAMEHAIUCH YK€ 3HAKOMbBIM
‘Bam cocTaBoM M3 mepMaHraHata Kanus ¢ Kene3oM (cmech Pas, cocr.
772).

B cBoé BpeMs HeMelKHe 3aKUrarenbHble aBUaOOMOBI HAUMHSA/IUCH
cMecbio aByokucu MapraHpga MnO, u amomunus (7:3; coct. 409),
BIIPECCOBaHHOMN B aHTpaueH ¢ nobapkoil nepxjiopara Kaiaus.

JluyHo 5, M3 IATPUOTUHECKHX 4HyBCTB OOMbIIE YBaXKal0 TEPMUTHBIH
COCTaB PyCCKUX 76-MM CHapAnoB, BKJIIOUYABLINI HUTpAT Oapusd U Kamus,
OKCHJ Kene3a, MarHui, amoMuHui u cepy (coct. 412).

AMepUKaHUb! MEePBBIMU NTPUMEHUIU B BOCHHBIX LIEJIAX CMECH Tep-
MHTA C TaK Ha3bIBAEMBIM (OTBEPKIAEHHBIM» MIIM «CT'YIHIEHHBIMY» MacsioM,
no0apnsgs B HEro OKCHAbI CBUHUA U Meau (coct. 413), [Ing Bocniamene-
HUA TaKOro BHICOKOTEMIIEPATYPHOrO HaraiMa MCIOJIb3YIOT CHeLMAsb-
HbIC 32)KUTATENIbHBbIE CMECH, HarpuMep, MepXI0opaT Kajus ¢ MePeKUchio
Hapus U anroMuHueBoit nyapoii (70:12:18; coct. 783).

Ipyras u3BecTHas aMEPUKAHCKas 3aXKUraTeNbHas CMECh Ha OCHOBE
xstopara Oapus, amoMUHUS, kKaHudonu u achansra (cocT. 414) B cBOE
BpEMs BOCIUTAMEHSAJIACh CIEeLMASIbHBIMU COCTaBaMH CBEXEBOCCTaHOB-
JIEHHOTO Xene3a ¢ cenurpoii (1:1; cocr. 789) unu Maruus co CBMHLIOBbIM
cypuroM PbyQy4 (2:3; coct. 779).

Temmneparypa ropeH1s HEKOTOPLIX TEPMUTHBIX COCTABOB JOCTUrAET
3000°C, npu 3TOM OONBILMHCTBO KOHTAKTUPYIOIIMX MAaTEPHAIOB HE
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TO/ABKO MUIRBHTCA, HO M DypHO ncnapaerca. Mcnons30BaHue B aTIOMHHO-
TEPMHUH OKUCIOB MEJU U CBHMHIA B MPUCYTCTBUM HANajiMa NpUBOAUT K
CTOJIF aKTUBHOMY MpPOTEKAHUIO peakyuy, YTO OHa Oonbllle HAMOMUHAET
- B3pbIB (coct. 413).

[losBuBIIMECA B MOCIIEAHEE BpeMs IK30TUUECKUE BUIbI TEPMHUTA 00-
AaJal0T pAJOM HEOCHOPUMBIX mnpeumyniecTs. Tak, (pTopaaHbIe TepMHu-
Thbl BRIAEAIOT ANOBUTHIA AbIM, YTO AeiaeT UX MEPCHAeKTUBHBIMU IS BO-
eHHbIX peneil. OOBMMHO, 3TO MarHMeBblE WM AJTIOMMHMUEBBIE CMECH C
dTopunaMu THKENBIX METAUIOB, K npumMepy, PbF>-Mg B cooTHOIIe HUM
9:1 (cocrt. 415).

Tedg1oHOBO-MarHueBblH TepMuT (2:1), KOTOpPBIH MOXKHO TOTBI-
TaTbCs MPUTOTOBUTH W3 OTCHYXMBILMX CKOBOPOJOK, 0Opa3yeT B 30He
rOpeHus TOKCUYHYIO cpeay (TOpa, BOCMIAMEHSIOLET0 OpraHu4YecKue
BellecTra (coct. 416). '

Iopenne docdopHoro TepmuTa, cocrosmiero M3 oprodocdara
kanpuus Caz;(POy), u amomunus (3:1, coct. 417), conpoBoxaercs Bbl-
JeJeHUeM 310BOHHOTO (hocdoprcToro Bogopoaa, CIOHTAHHO BCIBIXU-
BAIOILEI0 Ha Bo3ayxe, ocobeHHO BO BiaakHOU cpepe. Jlns mpurorosiie-
HUS TaKoro TepMHTa BHOAHE nonoiaér nroboe pochopHoe yaobpeHue.

Jlns KOprycoB 3aKurarenbHbIX
aBuabomM0 HWHOrOa HUCHONB3YIOTCS
MarHueBO-allOMHHHUEBLIE  CYUIABb!
THRAa «AeKTpon» (Mg 90,5-93,8%)
mbo [TAM, obnapatoume Gonb-
IWOH 3Heprueil ropeHus, TyWUTH
KOTOpble BecbMa MpobJieMaTHHHO.
Bony oHM paznaraioT ¢ BbIAEJeHH-
€M B3pbIBUaTOrOo BoAopopa. llpu
nonajgaHuy B BOAY, ropsiui mar-
HUH pasropaeTcs OC/eMUTeNbHO
spko. Jlaxxe mecox Ao onpeaenéH-
HOM cTeneHH obiierdaer ero rope-
HUE, BBICTYIAas OKUCIHTEIEM:

SiO, + 2Mg — Si+ 2MgO.

Xortute nojpxeds necok? He pepure?

Cmece 6 2 MeaKko20 Keapyegoeo necka (nyuuie pacmeépmoco 6
A cmynke) u 5 2 macHuegozo nopouwika (cocm. 418) saxceume & my-
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20NnNasKoul Npobupke ¢ NOMOWBIO MAZHUEBOU NeHMbL WL OOHO20 U3 ONU-

A

CaHHBIX BOCHAAMEHUmeNbHulXx cocmagos. Peaxyus npomexaem
OYeHb OYPHO C 8bIOPOCOM OCAENUMENbHO-APKUX UCKD U NPOXCUSA-
Huem npobupxu. [na bezonacHocmu nodcmassme masux ¢ nec-
KoM U He 3abyObme npedsapumensHO HO3ZE0HUMbE NO menepony

01.

B xope 3Toit peakuuu obpasyetrcs amopdHblil kpemHuil. Ero kpu-
crannudeckas Gopma, CXo4Has C peI€TKOHM anmasa, sBASETCS CaMbIM
pacnpocTpaHéHHEIM MOJYIPOBOAHMKOBBIM MatepuanoM. Ecnu Bel Ha-
JyMaeTe MOYMHUTHh OQUOA B pasdoNpUEMHHMKE HIOOUMOM TEMU WA pe-
IIMTEe CAENaTh COOCTBEHHYIO COJIHEUHYIO Oarapelo, 6€3 3HaHUs CIAeAyIOo-
[Iero KCrepuMeHTa BaM He 000HTHCE.

PP

Tonxyio cumecw uz 9 2 keapyeeozo necka, 11 e nopouika anomunus
u 12 2 ceprozo ysema (cocm. 419) Hacwineme & camooenvbHblil
SHUHSHBIL MU2eNb (ecnu He Jcalko, mo € gapgopoeniit). [ns
NOOJNCUZAHUSL UCHONBIYUME N0O0U U3 NPUBEOEHHLIX 6blile B0C-
MIAMEeHUMENbHBIX COCMABO8 UMY GOCNONL3VUmMECH CHMAPbLIM Na-
MpOHOM OM 2NEeKMPONAMNOYKY, K MOIUOOEHOBBIM CIEPICHAM
KOmopozo ykpenume ocmamiku eonv@pamosoit chupanru. Cepa
akmugupyem 2opexue, U peaxyus npomexaem ouenv 6ypHo. Oc-
mul8uutl mucensb pasbeiime u e2o0 codepicumoe nod mszou (!)
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nepeHecume € cmakau ¢ pasbaenenHnou conaHou kucromou. Ilpu smom
AKMUBHO 6LI0ENAEMC CeposoOOPod, HACMUYHO 8000p00 (U3-3a u3bbi-
MOYHO2O AMOMUHUA) U CUIAH (U3-3a npumecel curuyuda anomunus). Ha
OHe CMAKAHa OCMAHYMCS KPUCMANNIUKU KPeMHUs, KOMopbie slemeH-
MapHO CRYmMame ¢ MEXHUYECKUMU AIMA3aMU, meM boree, Ymo CMexao
OHU PeCYm He Xyice.

Ilpy xelaHuu UX MOKHO MepeKpUcTainu3oBarh. Jleno B ToM, 4T0
KPEMHHUI1 HEIUIOXO pacTBOPAETCS B PaclUIaBACHHBIX MeTatnax (LHHKE,
MarHuy, aTOMMHHY U AP.) U KPUCTAUIU3YETCA (Ipy oxnaxaeHuu. Jlerue
BCErO BOCIHONB30BaThCA LIMHKOM, KOTOpbiH miaButcs npu 419°C. Bnep-
Bol€ 00 3TOM pmorajasics noy€THBIA uyneH-xkoppecrnioHaeHT lletepOypr-
ckoit AH dpannysckuii xumuk Aupu Cent-Knep JIseunp (1818-1881).

Cepo-amomunueBas cmech (coeT. 420) ¢ 1913 r. camocrosTensHO
HCTOJIb30BATaCh B HEKOTOPBIX CUCTEMAX 3aKHUIaTeNbHBIX CHAPSI0B.

15.3. Ceemonocey

<<£ CAH BCIO >XU3Hb JEPKAThCA B TEHH, TO BaM TOYHO HUYEro He

CBETUT», — peminn ramOyprckuit kyneny XeHHUr BpaHaT u B
3peAoM Bo3pacTe 3aHsics anxumueit. IIpu odepeaHoM MOMNBITKE BbIgE-
nuTh «uaocohckuii KaMeHb) TEPMUHYECKHUM Pa3/IoKEHHEM He MEHee
dunocodckoro npoaykra — Mouu, OH B 1669 r. mony4un KpUCTaLisl 4y-
JECHOrO BEILECTBA, CBETALIUECS B TEMHOTE, "

Ilo BHelHeMy
BUAY OHU HE OTIHU-
HAJIMCh OT aJIMa30B U
Urpaiu  Ha COJHLE
BCEMHU LIBETaMHU pa-
nyru. [Tlpasnma, Ha
3TOM CXOICTBO 3a-
KaHYHUBAJIOCh, TOTO-
MY, 4TO jJif UX BOC-
niaMeHeHus  ObLIO
JXOCTATOYHO JyHOBE-
HHA BO3ayXa. OTHM
BELIIECTBOM 0OKa3ancs
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Genwlit ocop. Ipuoputer ero OTKpHITUS BeChbMa 3aryTaH, TaK Kak
ewré apabcxue anxumuxu XII B. (Anpxunpn bexunen) Biagenu stum

CEKpeToM.

Cerogus nonyuuts Geviii dochop Moxer aaxke umkonsHuk. M He
00g3aTeNbHO A4 3TOrO MPOKaTMBaTh MOUY, KOCTAaTOMHO COCKOOIUTH ¢
DOKOBBIX MOBEPXHOCTEH CITHYEUHbIX KOPOOKOB HeMHoro Oyporo Berie-
CTBa, COAEPXKAIEro, B TOM UYUCIE, KpacHbI# (ochop, Uiy nonpocurs B
IIKOJILHOM MM MHCTHTYTCKOH XxmuMudeckoli mnopcobke TpeTs rpamma

KpacHoro docdopa.
Zlpazoyennuvii npoOykm eHocam

8 cepeduny  CMEKIAHHOU
& mpybKru, Kpas Komopou 3a-

Kpbleaom GamHblMU  MaM-
NOHaMU, C NPUBAZAHHBIMU
HUMKAMU U MuamensHo
NPOKAIUBAIOM HA CRUPMOsKe, 000u-
8ascy e20 80320HKU. OXNaHCOENHYIO

MpPYOKY — OCMODPOJICHO BCKPBHI&aom
(samuvie MAMNOHBL MO2YMm  3020-

pembces). B samenéHnoMm nomengenuy mpybxka ceemumcs, Kak HEOHO8as

peknama, a npu eé ecmpAxuea-
HUU UMU OYHOBeHUU 8030yxXa
COOEPHCUMOE BCNBIXUBAEN.

Bekpoigame mpybry ayuwe
nod maeou UMM HA ynuye, Max
Kak hnapst  06pasosasutezocs
benozo @ocpopa s00eumbl, a
cmepmenvHas 003a O @3poc-
020 HelogeKka  cocmaensem
ecezo 150 me.

Eeau  nonyyennnii  6enviii
@ocpop pacmeopums 8 cepoyze-
nepode (modxcHo 8 benzone unu
CKUnuoape) u nponumams 3mou
HCUOKOCTBIO (PUTBIMPOBANLHYIO
6ymazy, mo nocie @uiCblXQHUs
OHa 3a20pUMcs.
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TUM PELIENTOM MOJIb30BATUCEH U 1IEPKOBHOCTYKHTEIN B HOMC-
” Kax 4y/Ja, cMauyuBas QUTWIB CBEYKH, U JUBEPCAHTHI.

Umobul He buino c601, Mydute npoKalueams Cyxou KpacHui pocgpop
6e3 HaKONUBULeliCA 2USpOCKONUYHOU Gocoprot kuchomul, Oas
yezo €20 npedsapumenbHO NPOMBLEAIom 000l u cyuam. Boszzo-

panue oble2uaem npuMecb 6 3AdCUSAMENbHOU CYCHEH3UU OCMAamKoe

kpacrozo Qocgopa. Bozeonky yoobnee npogodumse & npobupke ¢

= HeNIOMHOU NPOOKOI U 8 Hell e pacmaopame npodykm. H znas-

HOe, NOCHe Npoyedypbl MULAMENbHO NOMBIMGL PYKU U He ynompebiimo
MONOKO U HCUPHYIO NUWYY. :

VYiKe npH KOMHATHOM TeMrepaTtype Oenblit docdop nocrerneHHO Uc-
napseTcs, a SHEPrus ero MeJJIeHHOro OKMC/IEHMS KHUCIOPOAOM BO3MyXa
BBIAENAETCS B BUJE CBETA. DTO SBJIEHUE MOAYYMIO HA3BAHUE «XeMMJIIO-
MHHeCHEeHHUI» U J% TOro, 4TOObI ero HabiogaTh, AOCTATOYHO HOUYBIO
CMUYKON HECUNBHO MPOBECTU MO KOpOOKY, He noOUBajich BOCILTaMeHe-

HUA.

v Beablit («axénatniitn) dpocop P, npeactaBieH HECKOILKMMHU aJUIOTPOITHBIMK
dopmamu. o—Monudukauus - KyOudeckue Npo3pauHble KPUCTAIIBL, MYT-
Heiowme Ha cpery; d = 1,828; vame BockooOpasHOe XEATOE BEIIECTBO;
tyy 44°C; ty,n 257°C; Mano pacTBOpPHUM B BOJE; XOPOLUO PacTBOPUM B CEpPOYr-
aepone (a0 900%): pacteopum B Bensoie (3,2%), adupe (1,04%), ueTnipéx-
xjopuctoM yriepoae (1,27%) u stanone (0,31%). B~Moaunduxauus — pom-
oudeckue kpucranasl d = 1,88; odpasyercs us a-P4 npu 77°C. B pacnnas-
JICHHOM BHJIE BBIZBIBAET CHIIbHBIC OXKOTH. B coneTaHuH ¢ CHIbHBIMU OKHUCITH-
Te:IMH 00pa3yer NerKOBOCNIAMEHSIOIMECS Y B3PHIBYATHIE CMECH.

Bam He DpyUX0aUIOCh BUAETh HOUYBIO Ha K1agOuLIEe y CBEXKUX MOTUJ,
Kak OnyxnaloT 31oBewue OienHo-ronydoBarbie orHu? OHU HagEXKHO
OXpaHAIOT MOKOH 3arpoOHOrO0 MUpa, HaroHss CTpax Ha HEMpolUeHBIX
rocreii. Horna 6ny:kaaroiMe OrHY MOXHO BCTPeTUTH U Ha Gonorte. Ilo-
TYCTOPOHHHWE CHUJIBI K 3TOMY SBJIEHMIO, KOHEYHO XK€, OTHOLUeHMS He
umetoT. [Tosepore, uto HJIO 3meck Toxe He npu u€M. Tak okucngercs
thocdopucTeiii Bogopoa, KOTopslil obpa3yercs npu FHUEHHU B Oecku-
cJIopoaHoit cpene.

B mouckax Ttakux orHed He 0053aTeNBHO HOYLIO XOOMUTH MO Kilan-
ouiiy.

Anxumuk Kawxapa (1783) npu nomnbiTke Bbigenuth «pochopuyro
neueHby, pacTBopss Genblil dochop B LLIETOUH, TONYUMI 3JJOBOHHbIN ra3
dpocduH, BocrIaMeHOLWUACA PH CONPUKOCHOBEHHH C BO3AYXOM:
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P +3KOH + 3H,0 — PH31 + 3KH,PO,
Opanaxo nis naboparopHoro curresa dochuHa Halle UCMOoNb3YIOT MUA-
ponus dochuaos.
Cmecy 1,5 2 macnuesozo
nopowka ¢ 2 2 Kkpacroz2o

A Gocgopa  unmencusno

npoxkanugarom 8 mMmyzo-

@ nraskoii  npobupke nod

ms2oi. Ocmoposcro!
ITpu scnviuuxe npobupka

MONCem — pACHAA8UMbCS,
nosmoMy nooOnoNcuUme noo Heé
acbecmosyro  cemky. Oxnadc-
0énnyio npobupxy paszbuearom u
U3BNEKAIOM COOEPHCUMOE.

Ecau obpaszosasuuiics goc-

@uo maznus Mg;P; nouvlo bpocums & nyxcy, HAO eé nogepxHocmuio Oy-
Oem s¢hchexmno 3azopamuvcs 2az gpocun.

Hns nonydenus dochunos
TaKOKE MOKHO HCITOAB30BATH ME-
TaIMYeCKMM KanblUUH WU HAa-
Tpuii. I'maponus docdupor B pas-
O3BACHHBIX MUHEPATBHBIX KUC/0-
Tax mnporekaeT emE Oonee 3Hep-
U4 HO.

B caydae orcyrcTBus oc-
dopa MOXKHO BOCHOAB30BATHCS
¢ocdopHbIMH yROOpEHUSAMH, Ha-
npumep, cyneppocdarom, doc-
dopuTaMy, anaTUTaMM M Jaxe
KOCTAHOM 30J10ii, HNPOKAJIECHHOH
no 6enoro cocrosHus (Ha 1 r maruueBoro nmopoitika 6epyr 3 r 30.b1):

3Ca0 -P,0s + 8Mg — 3Ca0 + SMgO  + Mg;P,
Hanpot#B, B npousBoacTBe Kapbupa Kanbyus KaTeropuuecku
3aNpELIEHO MCHOAb30BaTh U3BECTHAK, COACPXKAlMii NMpUMeECh
thocdaToB, Tak Kak 00pa3yOIUIACS U3 HEro aUeTHACH MOXET
CaMOBOCITIaMEHSATHCA.
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B cBo¢ Bpemsa kapOugo-dochopuyro cMech MHOrJA NMPpUMEHSAU B

OCBETHUTENbHBIX Oy AX 1N 0003HaYeHUs apRaTepa B LITOPM.

3

v ®ochun (ruapua pocdopa) PH; — SecuseTusiil 110BHTHI ra3, ¢ 3aMaxoM He-
ceexeit puIObl; B 1,2 pa3a Tspkellee BO3AYXA; Ly, -87°C; pacTBOpHM B Boje, GeH-
3one, 3dupe u cepoyriaepoge. [Hoayqalor s3auMoaeiicteuem docedunos (CasP,,
AlP u np.) ¢ Bono#l iy kucioraMu. OYHUIICHHbII ra3 3ar0pacTCa Ha BO3AYXe
adis npu 150°C; TeXHUYeCKuH IPOJYKT CaMOBOCILTAMEHSIETCS U3-32 PUCYT-
creus avpochunos PoH, v PoH;; B cMecd © KUCI0pOAOM B3pIBAETCS.

v [indpocpun P,H; («oxnaxuin docdopuctsiit Boaopoa») ~ caMoBoCIIaMe-
HSIOWASACH HA BO3AYXE MHAKOCTh; tyy ~99°C; tyn 63°C; pacTBOpHM B cIMpPTaX M
CKMITUAApE.

v Tumetnadocus (CH,),PH — camosocniaMeHsIOWAsCcs Ha BO3AYXe JIrKo-
KUISAWAS KHAKOCTD (ty, 25°C).

v @ochua kanbuns Ca,P, (tpukanbuus andocdua) — KpacHO-KOPUUHEBEIE
KPUCTAILILL, d = 2,5; tog,, 1250°C. Honywator BoccTaHoBaeHHeM docara kanb-
uus Ca;(POy), yriepoaom 6e3 gocryna Kuciopoa, Judo B3auMogelcTBHEM
kanbyus ¢ docdopoM. Paznaraerca BoJoH W pa3BeiCHHBIMM MHUHEPATbLHBIMHU
KMCAOTaMH € BhiIecHUeM (ocpuua u audochuna. IIpEMEHAIOT B NUPOTEXHHU-
Ke U B Ka4eCTBE BOCMIAAMEHUTENBHOTO CpecTBa BO ditoTe.

v Cecksucyandpua docdopa P,S; — xkénToe KpHCTALTUYECKOE BELIECTBO;

Y'ton 174°C B DeckMCIOPOAHOR cpese; pacTBopseTcs B cepoyrnepoae (1:1 npu
20°C) u B pacniaBacHHOM HadTanuue. YCTOHYMB NPH OOBMHBIX YCROBHAX .
XpaHeHUs, IpU KOMHATHOM TeMnepaType B NPUCYTCTBUH BJArk He U3MEHACT-
cs. Ha Boszgyxe socramenserca npu 100°C. Bxoaur B cocTaB MHOTHX (ipHK-
MOHHBIX KoMTo3uuumid. [Ipumendercs B mpou3BoACTBe CHH4YeK, JETKOBOCINA-
MEHSIOIIMXCA [IPH TPEHUH O 0010 OBEPXHOCTS.

v ®ropucteiit THodocdopua PSF; — GecuBeTHBIN ra3, CaMOBOCILUIAMEHAIOMUI~
cq Ha BO3AYXe (L -57,5°C).

15.4. Ox, YK amu curans.

€COK Mbl ¢ BaMu yike nmopxurasny, a BoT eciu y Bac nossurcs xe-
JIaHWUE MPUIOTOBUTHL M3 HETO CaAMOBOCIJIAMEHSIOWMICA a3, MOX-

HO nonpodoBaTh.

> B b

Ho memooy bexemosa-Yepuxoga comogam cmecv miyamenpHo
USMENLYEHHO20 peyHo20 necka (3 2} ¢ macnueavim nopowrxom (8 2),
KAK © ON ROAYYEeHUS] AMOPPHO2O KPEeMHUSL, MOAbKO C U30bLMKOM
MazHus, Buayane obozpesarom na nnamenu npobupky, saguxcupo-
BAHHYIO 6 Wmamuge NoO y21om, A NOMOM HPOKAIUBAIOM €€ CO-
Oepocumoe dokpacHa. Peakyus sx30mepMuyHa u Moxcem npugec-
mu K pacniaenienuto npobupku, Komopyo nocie OCmulGanus pas-
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busaiom, a eé coOepICUMOe GLICHINAIOM NOO MAZ0U @ CINAKAH C CONAHOU

xkucaomou (1:1).
Obpazyrowascs
2a308as cmeCb, OCHOBY
Komopou cocmaesnsiem

moHocnan SiH,, 3zazo- b/ %g»’ N&
paemcs Ha 8030yxe ¢ %{ - %
Sitle

CUIbHLIM  MPECKOM U
KpacuguiMu (0cobeHHO 8 /
memMHOme) APKUMU  UC- Zm§‘
Kpamu  pPACKANEHHBIX

yacmuy obpasyroweics ——
OBYOKUCU KDEMHUS:

Si0; + 4Mg — Mg,Si + 2MgO g
B xagecTBe mprMecH 3Ta razopas cMech OOBIUHO COACPXHUT BOAO-
pon, caMoBocIUlameHstomuiics nogucuiern (SiH,), u nerkopocmiame-
HAIOLMECH Ha BozAyxe nostacHiaanbl. ShH (t, -15°C), SizHg (d = 0,72,
teun S3°C), SigH i (d = 0,78, tyy -93°C, tius 85°C).

v Mounocuaan SiHy (kpemuesoropos) — OecuseTuHsit ras; t,, -112°C; pacrso-
pUM B cnupTe, OcH3uHe, cepoyIepofic; MOCTeNEHHO pasjlaraercs BOAOH.
[MostyHatoT pa3ioKEHUEM TPUITOKCUNAHA WM THMAPOIM30M CUIULUAOB Me-
TANNOB B KUCHOH U menodHoit cpele. Jlerko okucisieTcs BO3AyXOM CO B3pbi-
BoM. JleTOHUpYET B MPUCYTCTBUM MalONeHOB.

v Hoaucunen (SiH;), («HenpegenbHbI THAPHX KPEMHHS») — CBeTiO-
KOpHYHEBOS TBEPHOE BELECTBO, HE PAcTBOPUMOE B OOBIMHBIX pacTBOpUTE-
X, noayqaor pasnoxenuem CaSi neasHol ykcycnoit kuciaoroit. Ha sosny-
Xe caMmoBocCIiaMeHseTcs.

v MHOTHE NpOU3BOAHBIC KPEMHHUS CAMOBO3IOPAIOTCS NPU AOCTYNE BO3TyXa:
HC(SiH3);3 (tin 57°C), P(SiH3)s (tyyn 114°C), SiH3N; (t,, -82°C, ty, 26°C),
As(SiH3);3 (e 120°C), Sb(SiH3); (ten 255°C), a Takixe kpeMHHiipTOPHABI
Si;Fg, SizFg (o, -1°C, tn 42°C), SigFyp (t,, 67°C, 1, 85°C), SiiqF30.

v Cuavkomasenesas kucaora (SiOOH), - Oennit Nopowok, He pacTBOpU-
MBI B BOJle; pearupyeT co LieloyaMu ¢ BblaeneHueM Bofopoxa. [lonywator
TUAPOIH30M HEKOTOPBIX MaJIONeHU/I0B KpeMHus (Hanpumep, Si,Clg) Ha xono-
Jie B 9KBUMOJSIPHOM KOJIM4ecTBE BOAbL. [Ipu TpeHUW und HarpeBaHUU B3pbl-
BaeTcs,

v Terpasna «kpemuus Si(N3) U €ro KOMIIEKCHbie NepXJ0paTh
Si(C10,),2CH;CN, Si(ClOy), 2C¢HsN retonupyior [pU HArpeBAHUM Wi
MEXAHUYECKOM BO3ACHCTBUM.
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15.5. B nozowue 3a bopanamu

ﬂ 0 croco0y CHHTEe3a M CBONCTBAM THAPHABI GOpa, IOMYYHBIIHE
BITOJIHE 300JI0THYECKOE Ha3BaHHE «0opaHbl», OYEHb HATTOMHHAIOT
cnianbl U pochunnl. OHH TOXKE HMEIOT HENPHUATHBIH 3anax U camOBOC-
IUIAMEHAIOTCSA Ha BO3AyXe. Y CTaHORBJIEHO, YTO B YHCTOM BHIE, 338 HCKIIIO-
yeHHeM «HecTaOHIBHOTrO» MeTabopana BsH,;, B abconroTHO cyxoil at-
mocepe oTH BellecTBa OTHOCHTEJBHO YCTOMYMBBI, OOHAKO, B MPUCYT-
CTBHH CJIEIOB BJIaT'd OHH 3aroparoTcs U 4acTO CO B3PBIBOM.

Takke caMOBOCIUIAMEHSAIOTCS Ha BO3AYXE OOpPOrHApHABLI HEKOTO-
phIX MeTa/u10B (6opoHaThl WK Gopanatel) Me(BH,),, Hu3mke Tpuaj-
kuja6opans B(Alk);, rpudennnéopan B(CyHs); u OopanukionenTa-
uel. CoeqpHeHHA Oopa ropsAT HHTCHCHBHEBIM 3€JIEHBIM LIBETOM C JKEJTHIM

OTTCHKOM.

v Boposoaopoant (ruapuast Gopa, Gopawwr) B,Hg (i, —107°C), B4Hj,
(teus 18°C), BsHjy (ta 63°C) u BsHy (ty,, 60°C) — GecLiBeTHbIe ra3sl ¥ JIErKo-
KHISUIME XKUIKOCTH, CaMOBOCILIaMEHsIoIHeCs Ha Bo3ayxe. {ubopan B,H,
noayHaloT Blaumoncicresem BCl; ¢ BonoponoM, a TerpaGopan ByHyo — ero
nuponusom. Jubopan Ha xomone obpasyer ¢ docdunom PH; GecuserHsie
camoBocramenstomuecs kpucranisl Hs3PBH;, a ¢ Tpudropunom dgocdopa
PF; ra3 coctasa F3PBHj; (L, —62°C), Takxe 3aroparoiuics Ha BO3ayXe.
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v Bopornapua amomuuus Al(BH,); (reTparuapoGopat unu GopoHar amio-
MHHHs1) — GectiBeTHas xuakocts; d = 0,554; t,, -64°C; t,,., 45°C; ruaposnuzy-
etcs Bopoit. Honyuyator B3ammoneictBHeM Xiaopuaa amomuaus AlCly c
NaBH.,. Ha Bo3ayxe 3aropaercs.

v Tpuasikuiabopaubl: TpuMmerusbopan B(CHj;); —~ Gecusernsiit raz (ty, -
22°C); tpwatuadopan B(C,H;); — Gecupernas xuakocrs (t,, 95°C); Tpu-
theuundopan B(C¢Hs)s ~ tBepasiit Geastit nopoiok (t,, 142°C). Camosoc-
MAaMEHSIOTCA Ha BO3AYXE # MOTYT B30PBaThCs B IPUCYTCTBUM BOJABL

v'Bopa3soaa tpupoaanua 1,3,5-(SCN);B;N;H;  («Tpupoaauun Heopranuye-
ckoro Gensonar, 1,3,5-TpuponanuaTpuGOPHHTPHHMHHA) [1ABUTCS NPH
176°C n npeacTaBAsSieT UHTEPEC B KAYECTBE MEPCIEKTHBHOTO PaKETHOIO TOII-
7MBa.

15.6. MemarropeanuuecKue 3a>KU2arKy

% HOTAA JAaXKe CcyXas pacKan&HHas MyCThIHS MOXKET CTaTbh He CaMbIM
wioxum npubexkuineM. Jleao B Tom, 4TO NOJOOHBIA KIUMaT He
Ay4iuM 06pa3oM NOAXOAMT i GOEBOr0 NPUMEHEHUS OYeHb ONMACHBIX
MeTAJIOPraHdYecKlX 3aKHrateabHbIX cpeactB. OHU 00NanatoT BBI-
COKOH CKJIOHHOCTBIO K CaMOBOCIJIAMEHEHMIO Ha BO3MyXe, OCODEHHO B
TIPUCYTCTBUM Bhard. IIpakTHueckoe NPUMEHEHUE B BOEHHOM TIPOM3BO/I-
CTBE 3WKHMIATEIbHbIX CPEACTB HALUIM HEKOTOPLIE METAINPOH3BOAHbIE
aNKuJl-, apuil- U TpUGEHUIMETaHa.
HekoTopbie U3 3TUX BELLECTB MOJIyYar0Tcd JOBOJIBHO MPOCTO.

B uacmnocmu, umobul cunmesupogane OUIMUIYUHK, CAMOBOC-
A MIAMEHAIOWUICS HA 8030yXe 20NyO08AMO-JIYHHEIM NAAMEHEM,

OOCMAMOUHO YUHKOGbIE ORUAKU 3AAUME HUOOUCMbBIM STNUAOM U
@ cnezka Hazpemo. [Ipu omcymemeuu HoOUCmo20 amuiq, €20 noay-

yalom uz amunogo2o cnupma. [us smoco x 15 mu smanona npu
nocmosHHoM nomewiusarnuu npunueaiom 10 mn goowr u 15 ma

KOHYEHMPUPOBAHHOU cepHoli Kuciombl. K -oxiaduswemycs 0o
KOMHAMHOU mMeMRepamypbl pacmeopy npuceinawom 15 2 ioouda xanus.
Tovocentyio maccy nepecoHaOm Had KunSMUIbHbIM KAMHEM (OCKOTKOM
BUMO20 2MUHAHO2O 20puiKa), ombupas Gpakyuilo ¢ memnepamypou Ku-
nenus 70-75°C. Hoducmbiii amun nioxo pacmsopum & ooe (0,4%20),
nOIMOMY €20 cODUpam & NPUEMHUK C XON0OHOU 8000, € 8U0e MAMNCE-
noil (d = 1,99) 6ecyeemnoil smcudxocmu.
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Eciau cMmeck HOOMCTOrO 3THIA C IIMHKOBOH MBUIBEO Hafpe"rb Ha

@ OTKPBITOM BO3IYX€, TO BBIOEJWTCA AMOTHILIHHK H HHYErQ He
Oynet... Hu Baweit naboparopun 6onbliie He OyneT, HH KBap-
THpBL. JJobGapHTCA TOJIBKO pabOTHI [10KAPHBIM.

[To aToii npuurHe HapabOTKy M MEepPeroHKy AMATWILHMHKA MMPOBOIAT
00 B TOKE HHEPTHOTO ra3a (yaiie BCero a3oTa), JHOO He MpoBOIAT CO-
sceM. Ho Tonbko He cOOMpatOT OTrOH IMOA CIOEM BOJIbI, KaK 3TO PEKO-
MEHIYIOT HEKOTOPble HHTEPHET-MHPOTEXHHKH, TOTOMY 4TO B €€ IPHCYT-
CTBHH JIHATHILUHK MOKET AETOHHPORBATH.

~

v NusTunuunk Zn(C,Hs), — GecuBeTHas )AAKOCTh CO CIEAPAUECKAM 3ara-
xoM; d = 1,21; t,,-28°C; gy 115-120°C. PacTBOPAETCS B OPraHHYECKUX pac-
TBOPHUTE/AX. PearvpyeT ¢ BOJOif (4aCTO CO B3pbIBOM), ‘BbIAC/SAA B3PhIBOOMAC-
HYIO ra3oByio cMech. CaMoBocinaMeHsercs Ha Bosayxe. [Tonyyaror peakiu-
€#l logucroro ITUNA C UMHKOBO-MEAHOM NMapoil B cpee a3oTa.

v Jumetuaunuk Zn(CHs), — GecuBeTHAs XKUAKOCTb C HEMPUATHBIM 3ar1axoMm;
d = 1,25; t,, -29°C; t,u, 44°C. CaMoBoCcTIaMEHSETCsl HA BO3AYyXe. Pearupyet ¢
BOJ0it, 00pa3ys B3pbIBOONACHYIO BO3AYIIHO-METaHOBYIO cmech. [Tomyuaror
B32UMOACHUCTBUEM {MHKA C HOJHUCTBIM METHTOM.

v Tpumerunasiomunuii AI(CHjy)s - GecuBetnas KHUAKOCTD, ty, 15°C;

Y teun 126°C. CamoBociaMensieTcs Ha Bo3ayXe. bypHo (10 B3pbiBa) pearupyer
€ BoJOM.

v Tpustunamomuuuii AI(C,Hs); - Gecusernas Xuakocth, t,,, 185°C; pac-
TBOPSAET ANKWIBHBIE TPOM3BOAHBIC IENOYHBIX MeTaAnoB. CaMOBO3ropaeTcs
HA BO3AYXE. .

v JumetunGepunauii Be(CHs), — xumuuecky odeHb akTHBHOE OecLBeTHOE
KPHCTANTHYECKOEe BEIIECTBO, pacTBOpUMOe B (hupe, He pacTBOpUMOe B GeH-
3osie. BypHo pearupyet ¢ BOJo#l U CHHPTaMH, BbLACSA B3PBIBOOMACHbIH Me-
tan. Hpu 200°C 6e3 poctyna Bo3xyxa Bo3ronfercd. Ha Bozayxe U faxe B
armocdepe YTIEKHCIOro ra3a caMmoBocnnameHseTcs. KoHueHTpHpoBaHHbIH
a¢UpHbIH pacTBOp 3aropaeTcs Ha BO3IYXE W pearupyer ¢ YIeKdcnoro# c
00pa3oBaHKHEM YKCYCHOH KHCAOTBL

v Instuabepuauit Be(C,Hs), —- GecuBetHas )UAKOCTD; ty, -12°C; tyyn ~200°C.
BocniramenseTcs na BO3AyXe.

v JiInmetuamapraveu Mn(CH;), — XEnThif MOpOMIOK, HE pPAcTBOPHUMBIH B
spupe, Ha BO3AyXe CAaMOBO3FOPAcTCs.

v Nunupuaunuauukeas Ni(CsHyN), — npeacraBaser cmech -, B- u y-
H30MEPOB, NHpodopeH.

v Tpumetusacypema Sb(CH;); u TpuaTHacypbma Sh(C,Hs); — Gecupernbie
xuakoctd (i, 78°C u 158°C cOOTBETCTBEHHO), pacTBOpUMbIE B OeH30.E,
NOXO PACTBOPHMBIC B BOJE, CAMOBOCTUIAMEHAIOTCA Ha Bosayxe. [lonyuaior
JNCHCTBUEM ajKANHOAUIOB HA AaHTUMOHHA Kanysa K;Sb.
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v TpumeruasuemyT Bi(CH,)y — camoBOCHIIAMEHAIOWIAACS HA BO3AYXE, Hbi-
msman GecuBeTHas KUAKOCTh; ., 110°C; pacTBOpseTcs B CMpTE, aueTOHE;
TPYJIHO PacTBOPACTCA B BOAE, PEATHPYET C KUCIOTAMH, TAJIOTEHAMH M CEPOil.

v'Marumniianankaust Mg(CHs), u Mg(C,Hs), — GecuBeTHpie KpucTaLIuue-
CKHE BEILECTBA, PacTBOPUMBIE B 3hupe. CaMOBOCTLIAMEHSOTCS Ha BO3AYXE U
aaxe B atMocdepe yriaekucaoro raza. OueHb OypHo peardpyloT ¢ BOAOH,
CIHUpPTaMU M aMMHAKOM. ’

v Inmerniatet Me(CH,), wenoydosemenbubix metanios Ca, Sr u Ba —
GecyBEeTHBIE TBEPBIE BEWIECTBA, [10y4aeMbIC B3aUMOACHCTBHEM METAIIOB C
CH;J B nupuaune. Bosropatorca Ha Bo3nyxe. C ponoit OypHo paznaratorcs ¢
BBLIICICHHEM METAHA.

v Iruanatpuit NaC,Hs — Gensilt opoiuok, niioxo pacTBOpuMbIH B opragute-
CKHUX pactBopuTtesiX. Pearupyer ¢ GensonoM, cnuptoM o 3¢upoM. ITonydator
00paboTKoit MeTaIM4ecKoro HaTpus OpoMHCTBIM 3THsoM B Oenzone. Ilpu
HarpeBaHHM B 3aKPBITOM cocya€ pasnaraercs Oes miaBnenus. Ha Bosmyxe
CaMOBOCILTaMEHAETCS.

v @eunanatpuit NaCgHs — TBEpIOE TYrOMIABKOE KPHUCTALTMYECKOE BEIIECT-
BO; PacTBOpseTCs B yriaeBoaopoAax, OypHo peardpyeT ¢ BodoH. IlogyuaroT
B3aumoneicTBueM Hatpus ¢ gudeHupryToio Hg(CyHs), uiu ¢ rarorenben-
3omamu CgHsHal B Tonyone. Mraopenno pocnaMeHsICTCA Ha BO3AyXeE, OpH
OCTOPOXHOM OKHC/JICHUY JTEOMHHECUHpPYET. XPaHAT ¥ HacCTO HCHONB3YIOT B
AMBEPCHOHHBIX UEISX B BUJAE PACTBOPOB, MO MEPE HUCHAPEHHS KOTOPBIX Ca-
MOBO3OPAETCA.

v ®ennanuthit LiCgHs — GecuBeTHBIN KPUCTALTHHECKU TOPOLIOK; PacTBO-
pseTcs B 2¢upe, MIOX0 PpacTBOPACTCH B Yr/IeBOAOPOAaX, o4eHb OYpHO pearu-
pyeT ¢ Boaoit. Ha Bo3nyxe TheeT KpaCHBBIMH JKENTBIMH BCIBILIKAMH, BOC-
IaMEHsACh HA BETPY. XpaHAT B BUJe PACTBOPOB, MOJTYHAEMbIX B3aUMOJEH-
CTBUEM CyCNECH3UM NHUTHUA B OeH3ombro-3¢gupHOH (7:3) cmeck ¢ xnopbenso-
noM. Ilpu MeATeHHOM OKHCICHUM C OFPAaHM4EHHBIM JAOCTYNOM BO3AyXa Xe-
MHTIOMHHECLUPYET XKENTHIM CBETOM.

v Tpudeunavernanatrpuit  NaC(CgHs); — xpacusiif KpucTaminuecknii no-
POLLOK, BOCTLIAMEHSIOIIMHACA Ha BO3AYXE; PacTBOPUM B 3(hupe; He pacTBOpUM
B yriieBoaopoaax; Oypuo B3aumosciictyer ¢ Bonoi. [loyuqator o6pabotkoif
TpUpEHUIMETAHA aMAILIAMOH HATPUA B dHpe.

15.7. Jlepsyto epynny Komy 3ps
He npuceausarom

@ aM HE TNPHUXOAMIIOCH B [AETCTBE Ae/laTb HATPHEBbIH B3PBIBIIAKET
nan xoTa Obl BUAETH, KaK 3TO NoJiydaeTcs y Bamiux npusarteneid
BO aBope?
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@ Kycox memaniuueckozo Hampus, u361e4EHHbLE U3 PACHUACHHOZ0
ABMOMOBUNBHOZO URU AGUAYUOHHOZO KAANAHA, 3Q6EpHYMUbIE 6
& npomoxamenvuylo 6ymazy, oo-
cmamouno Bpocumb & AyxiCy,
& umobbl Yepe3 HecKOAbKO Ce-
KYHO Hany2ame He3Q0a4NuB020
npoxoxcezo. mo e3pwieaemcs obpaszo-
8QBULUUCS 2peMYY U 2a3.
Memannuueckuii KQAUUL MOINCHO
Oadice He 3asopauusams. On @3pbiea-
emcs NpU CONPUKOCHOBEHUU C BOOOMU.
Peowe on npocmo 3azopaemcea guone-
MoBLLM NIAMEHeM U BbICIPO KPYICUMCS HQ NOBEPXHOCTMU 800bl, HO 8
KOHYe 8CE PABHO 83Dbl8AEMCA.
OctopoxHo! Peakuusi nporekaeT ¢ BbINEJIEHHEM MEJIKOTUC-

nepcHoi wEnoyn. O6 3TOM HANOMHHUT Kalllefib U MeplieHHe B
ropje, ecjid MoaoOHBIH JKCIMEPUMEHT MPOBOJUTEL B IOMEIilE-
HHH.

YacTo B kauecTBe TEIJIOHOCHTENS B TeX iK€ KamaHax JiBUratelieil
BHYTPEHHETO CrOpaHHs HCIONB3YIOT XKHAKHH [Jake INpH KOMHATHOH
TeMIlepaType dBTeKTHYEeCKHUH cruiaB HaTpus ¢ kanueM (1:2; ty, 4°C), ko-
TOPBIH, KaK ¥ METAUIMYECKUHN KaJHi, IPH KOHTAKTE C BOAOH IOPUT WU
B3pBIBaETCA.

Harpersle 1m1e104yHbIe METAJIIBI JIETKO 3aropatoTcs Ha BO3AYXe, MpH
HaTHYMH CIeA0B BJard BOCIUIAMEHAIOTCS B aTMoc(epe XJiopa, a ¢ XKHJ-
KHUM GPOMOM WK NPH pacTHPaHUH ¢ cepoii B3priBatoTcA. OHU BBI3BIBAIOT
JIETOHAIUIO allETHIIEHA.

Ei¢ oqHa onacHOCTh NOACTEPEraeT Npu paboTe ¢ KONTOXpaHSIH-
MHCH IeJIO4YHBIMH MeTalllaMH, ocoOeHHO B Menxkux obpeskax. Hanpu-
MEp, METAUTMYECKHH KATHA TIOCTENEHHO MOKPLIBAETCS HAANEPEKHCHIO
KO,, usonuporanHol oT meTaya npocnoiikoii okucu K,0, a monsITka
€r0 pa3pe3aTh U KOHTAaKTUPOBAaHHE CIIOEB MOXKET TIPHUBECTH K B3PbIBY.

Ecnu Bel He nonanu B 4MCIIO cUacT/IMBBIX obJlafarenie kianaHa oT
MOTOpa, He paccTpauBaiTech. Sl Mmonckaxy, kKak MOXHO IONYYHTh Me-
TAIHYECKHI HATPHUIH ¢ MOMOIIBIO SJIEKTPUUECKO TaMITOUKH.

Locmamouno pacriaeume 8 XumMu¥eckoM CHAaKane HUmpam Ha-
mpus (~350°C), onycmumb 8 ne2o ceemauYyoCcs Om HOCMOAHHO-
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20 3BAEKMPUYECKO20 MOKA AAMNOYKY U FOAONCUMEbHBIU IAEKINPOO
(ano0). Ha enympenneit nogepxHocmu cmexia obpasyemcs 3epKaibHbll
naném nampus. eno 8
MmoM, YmMO Hazpemoe
CMEKN0  CMAHOBUMCS
SAEKMPONPOBOOHBIM, a
cnupaib  8KNIOYEHHOU
AAMAOYKYU  BLINOTHAEM
pone 31EeKMPOHHOU
NYWLKU,  HEUMPAnu3y-
oweu KamuoOHbl Ha-
mpus, N€2KO HNPOHU-
Kawue cxgozp cmex- ¢ &L N
210 U3 cenumpul. He npumensiiime 015 3mo20 skcnepumenma bonee 0opo-
2ue KpUHMOHOBbIE JIAMNOYKU — 8 amMmocghepe 3moz0 MAXCEN020 2434
B80CCMAHOBAEHIE NPOMEKAEM MEONEHHO. DAeKmpoOsl K  YOKOMIO YKpe-
nume MoHKOU NPOBONOKOU, NAAMb UX HEINCENAMENBHO.

K coxaileHH1o, 3TOT ONBIT HE MOAXOIUT Ui MOYHYEHHS METalHYe-
CKOTO KasiHd, Tak KaK Oonee KpynHbIH pa3Mep €ro aTtoMOB He I03BOASET
NPOHHUKATh depe3 PeETKy Harperoro crewia. He paccTpamsaiiTecs, B
cnenyroieli kuure Bbl y3Haere, Kak A 3TOr0 MOXHO MPHCIIOCOOHTD

CTapyio WBeHHY IO MAIUHKY «Zingem.

v'Hatpuit Na — cepeGpucro-Genpiii Msrkuli, Tiryunit merant; d = 0,971;
tan 98°C; ten 883°C. Ero napei B Bonopoze ¢uoneronoro upeta, 3GUpHbIi
pacTBop — fyphypHoii Oxpacku, a ammuaynsiii — ¢uoneroso-ronyGo#i, Ha
BO3AYXC OH OBICTPO OKHMCAACTCS, B KHUIKOM BHIE Cpa3y 3aropactcs »EIThM
nnameneM, 6YpHO (10 B3pbIBa) peartpyer ¢ BoaoH. [Tony4aror 31eKTPOIH3IOM
paciljiaBoB MoBapeHHOI coau. [IpUMEHSIOT B OPraHM4ECKOM CHHTE3E U B Ka-
HECTBE WKHUAKOIO TeMIOHOCHTE .

v Kamuit K — Markuif u nnacTH4HsHi cepeGpucTo-Genbiit MeTanl ¢ JErkum
duoneroBbiM oTTerkoM; d = 0,862; t,, 63°C; ty, 776°C. Ha Bo3nyxe 3aropa-
ercsl Ao nuapfedus. Ero romyGoit pacTBop B AMMHAKE UMEST CAMYIO BHICO-
KYIO 3/EKTPONPOBOAHOCTE CPEAN NSKTPONUTOB U BIOJAHE MOr Obl 3aMEHHTH
INEKTPUUECKKE IPOBOAA 3TACTHUYHBIMHU TpYOKaMu ¢ 3TOH KUAKOCTBIO, ECAU
Obl HE TEXHUUYECKHUE TPYJAHOCTH 3XCIAyaralisd. | opuT uoieToBbIM Iiname-
HeM. BapriBaerca ¢ »HakuM OpoMOM U cepoil, a B pacCilflaBAcHHOM BHAE - C
XM0pOM M aueTuieHoMm. XpaHaT Moi CA0eM KSpOCHHA HAKM MHUIEPATLHOTO
macia. [IpuMeHSIOT Ui Tony4eHrs B3psiBYaThix itepokcunos KO, 1 KO,, B
Ka4eCTBE TEJIOHOCHUTE/, B TOM YHCIIE M B aTOMHBIX PEakTopax.
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15.8. 3mu nupogopsi KaKue-mo HeHOp-
MAAbHDBLE

CTpaHHoe CBOMCTBO TOHKO M3MEJBYEHHOTO JKeje3a 3aroparbcs Ha
BO3JyX€ Jake NIPU KOMHATHOH Temmeparype ewé B XIX 8. onucan
Hemelxuid ¢usuk ['ycras Mardyc (1802-1870), paborasmmii 8 bepiuu-
CKOM YHUBEpCHUTETe. MeTalljlbl B TAKOM COCTOSHHU HA3BIBAIOTCH «IHPO-
dopHbIMEY.

Buoi mooice moxceme nabarooame s3mo sénenue, O 4e2o HOHAOO-
A buUmcs caume pacmaopel JCEAe3HO20 KYROPOCA U OKCANama am-

MOHUA WU wagene8ou Kuciomsl. Buinaswiuil scéamurii meaxo-
@ KPUCIMAIUYECKUU OCAOOK HAOO0 OM@PUIbMPOBAMb, BblCYULUMb,

pacmepembo U npOKANUms 00 HOYEPHEHUS 8 NPOOUPKE, 3GKPbIMOT
8AMHBIM MAMNOHOM.

Ecnu BBICHINIATH 3TOT 7 5
OCTBIBLUMK  IOPOMIOK C // - ]
fankoHa, OH 3aropuTcs sp- 7
KHMH MCKOPKaMH, HO coce-
v Bac MoryT ¥ He NOHATSH,
0CODEHHO, eClM OHM TaM
cymar 0Oeib€. ITOT «Xo-
JIOOHBIHY» (eliepBepK BbI-
[JISAUT BIIOJIHE JOCTOMHO U
4eM-TO HAalNOMHUHAET HOBO-
roJHIO0 Enxy ¢ OeHranb-
ckuMmM orHamu. M pamaiite
JOTOBOPUMCS:  MPUIOTOB-
JIEHHOE NHPOPOPHOE Ke-
J1e30 He XpaHHTe BNPOK!

Emg Oosee KpacouHo
ropuT napodopHbIf cBH-
nen. Kax Bu mnoHuMaerTe,
U3MENBYUTHL €ro 1o Tpe-
OyeMOro COCTOSHUS Mexa- .
HUYECKUM IYTEM HOeJio He-
6narogapHoe u 0Oe3HaaAEK- -
HOE. ”Z
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Bocnonbzyemes xumuueckum npuémom. s npucomogrenus npo-
oyxkma x pacmeopy 10 mapmpama xanus K,C,H,Op (sunnoxuc-
avil kaauil) 8 20 ma 800wl dobagebme pacmsop 15 2 numpama

aubo ayemama ceunya Pb(C,H;0,); (ceunyoseiii caxap) 8 30 mn 8oouwL.
Buinaswuil 6enetii ocadox omgpunempyiime, 8ulcyuwiume u NPOKATUME @
npobupKe ¢ 8aMHbLIM MAMUOHOM 00 Mpexpaujenus pasioxcenus. He ys-
nexaimece. memnepamypa niasnenus ceunya écezo 237°C.
Ocmbl8uiuii NOPOWLOK  BbiCbinbIEe «Cmpyuxou» Ha zemmo. O
3G20pUmCs 20:y008aMbIMU UCKPAMU.

B npOMBILINIEHHOCTH MENKOAMCIIEPCHbIE MeTalbl, obsagatouime
mupoQOopHBIMH CBOHCTBaMH (MONMOAEH, BONIB(PPaM, XpOM, JKeNe3o, KO-
6anbpT M p.) mosyyaroT UCHapeHHeM MX PTYTHBIX CIUIABOB (aMasbram)
Bhite 300°C. )

BoccraHoBieHHEM OKCHAOB KOOaspTa, JKejie3a W HHKeNsd BOJOPO-
nom mpu 250-380°C Take o6paszytoTcss napoopHbIe METaJlIbl, KOTO-
pble M3-3& BHEIPEHHUS BOAOPOOA BOCILIAMEHSIOTCS JIyYlle aMaibraMHbIX.
Hanpumep, u4&pHeiii nopoinok nupodgopHoro kofaabTa, 3HEPrHYHO
OKHCJISIACH Ha BO3OYXE, PACKayfIeTCsd B OTKPBITOM COCYH€E O0 OeNoro Ka-
JICHHS. '

JUis nonyueHHs MHPO(YOPHBIX METAMIOB YacTO MPHMEHSIOT METOx
BOCCTaHOBJICHHS PacTBOPEHHBIX B XKHAKOM GMMHUAKE FaJOreHHIOB HHKe-
Jisl ¥ KOOAJIbTa METAJUTHYECKHM HATPHEM HIIH KaJIbLIHEM.

MenkopHcrepcHbie CaMOBO3TOPAIOIHEC METAIBI (HHKENb, CYPb-
Ma, BUCMYT H Ap.) HHoraa HapabaTelBalOT 3EKTPOIHTHYECKHM BOCCTa-
HOBJIEHHEM HX COJIEH.

Tak Ha3bIBAEMYIO «B3PBIBYATYIO CYPbLMY» MOJYuatOT 3J1€KTPOIH-
30M TaJIOTEHUIOB B CHIILHO KHcloH cpeae (oOwiaHo, 33% pactsop HCl).
Orta uépras amop(Has MogUQHUKALHI THAMATHATHA, UMEET OTHOCHUTEb-
HYIO TUIOTHOCTB 5,64-5,97, NEeTOHHpYET OT 3JIEKTPHUECKOH HCKpPBI, Ha-
rpeBanns (~]125°C) unu ypapa. IIpy KOMHATHOM TeMmepatype Takas
CypbMa BOCILIAMEHAETCA B Mapax OpoMa U Hona, a B Cpene XJIopa MOIKET
B30PBAaThCA.

JIérkocTh K RETOHHPOBAHHIO HJ1EKTPOJHTHYECKOH CYpLMbI 00BAC-
HSeTCd TEM, YTO IPH KATOAHOM OCAXICHHH B €€ KPHCTA/LNIHYECKYIO
CTPYKTYPY BHeipsieTcs cBOOOAHBIH Xj0p, OEHCTBHE KOTOPOrO Ha 3TOT
METaJI1 Mbl YK€ paccMaTpUBaJIH.
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ITo aroii e npuunHe HecTabWIbHas (GopMa NP THTENBLHOM Xpa-
HEHUHM TEPSET B3pbIBUATHIE CBOHCTBA, MPEeBpalllagch B yCTOUUYMBYIO ce-
pPYIO MOAH(BHUKALIHIO.

H3BeCTHBI MONBITKM MPAaKTUYECKOrO HCMOJb30BaHUd 3TOoro BB, xo-
TH, MOXanyi, HauOonee >hhEeKTUBHBIMH OKA3alliCh CTUXHIHbBIE B3pbi-
Bbl, CBS3aHHBIE C DJIEKTPOJIHTUYECKUM IMPOUZBOICTBOM METAUTHYECKOM
CYPBMBI.

Harpesanuem metamnmdeckoro sucMmyta no 110°C B 70% xnopHoii
kuciaore HClO; monyyaroT «B3pbIBYATHIA BHCMYT», JIETKO AETOHH-
py oMl IpH y gape.

IupodopHbIMH CBOHCTBAMH B ONPEAENEHHBIX YCIOBHAX MOTYT 00-
flagaTb CaMbl€ HEOXHUAaHHbIE BellecTBa. KTO Obi MOr 3alomO3pHUTh
cyapdun xamus K,S, nmpumeHsemsbiii B doTorpadum, B KOKEBEHHOM
MPOM3BOACTBE U B KOCMETHKE JUIS yHAJIEHUS BOJIOC, B CKJIOHHOCTH K ca-
MOBO3ropaHuio. OH TUrpPOCKOITUYEH U pasilaraeTcs B BOJE C BBIJEACHUEM
CEpPOBOOPOIA, ORHAKO, KaK HU CTPaHHO, Ha €r0 OCHOBE MOXHO IMPHUro-
TOBUTb HECKOTBKO 3aYKUTaTeIbHBIX COCTABOB.

A Tonxousmenvuénnyio cmeco cyavpama xanus K;SOq u cancu (2:1)
mwyamenvHo Hazpeume 00 KPACHO20 KANeHUsl 8 MmeyeHue yaca 8
@ myzonaasxoi mpybxe 8 ciabom moxke azoma, RONYLAEMOM MeEp-
MUYECKUM PA3IONCEHUCM CMECU KATUUHOU CeAUMPbL U HCEACIHBIX
onunox (1:20). Cynehamnyio cmece MOACHO Npoxaausams u & npobupxke,
NPUKPLIMOU 8AMHBIM MAMNOHOM, XOMS KOHEYUHblHE npOOYKM ROAYHAEeMCs
yyme xyxce. B x00e ocrhosHoll peakyuu obpazyemcs nupogopHas cMeCob
cytopuoa kanus ¢ U3DbIMKOM CANCU, KOMOPAsi npu GbICLINAHUU U3 OX-
JAQAHCOEHHOU NPOOUPKU 20pUm APKUMYU (HUOAEMO80-KPACHBIMU UCKPAMU.

L1 npUroToBneHus emwé ogHOro NUpoOPHOro cocTaBa Ha OCHOBE

cyns(uRa Kaldd MOHano0ATCs aTOMO-KaIUEBHIE KBACLIBI.
& Cmuecv amomo-xanuegvix keacyos K>SOy Al (SO4)y24H,0 ¢ caxa-
pom (1:1) pacnnagvme ¢ muzie unu oadxce 8 KOHCepsHOU banxe u
Hazpeidme nod macoi 00 OKOHYAHUSL OYPHOSO BCKUNAHUA NApPO8
D goov. Hacmuuno oby2neHnylo OCMul8uy0 Maccy pasompume 8
@ CMYNKE U MWamelbHO BPOKAIUME 8 MYSONIA8Kou npobupke ¢
8AMHBIM MAMROHOM 00 OKOHUAQHUA gbiOeerus benozo dvima. Ob-
PAa308GBUIASCS CMECH OKUCU QUIOMUHUA, CYAb(UIA KA U aMOPPHO20
V2ls 3a20paemesi NP EbICLINAHUY U3 nPpOOUPKU cepeOpUcmbiM O0HCOEM.
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B cTapuHy BMeCTO JIOPOTOTO caxapa B MOJOOHBIX COCTABaX MpUMe-
HSUTM MYKY W Jaxe orpyOu. Ha 3ToM ke NMpHHLMIE rOTOBHACS HEKOTOa
3HaMeHHTHIH «[ ombepros mupodopy.

B orcenesnonl noscke pacmonume mpu uacmu QIOMO-KATUEEbiX
A K8ACYO08 U OOHY YaACMb OMpPYOell Ul MyKU, 8blCYuiume Npooykm

00 NOYEPHEHUs, UBMENbUUME, NEPEeHECUME 8 CHMEKIAHHYIO MeH-
& 3YPKY U muyamenvio Hazpeume eé Ha necuawou bawne 00 Noséie-

Hus 201y6020 niamenu. Hepes MUHymy nocie OXaaicoeHus co-
cmag 20mo8 K npumenenuro. OH 6OCNIAMEHIEMCS HA BIANCHOM 8030YXe.

I'naBa 16. CnpeccoBaHHBIi cBeT
16.1. Ceemums, u HUKAKUX 26030eil

1831 r. Hexto xumuk Bnacos mogan npoiieHve B Poccuiickuii

BOCHHBIH JleNapTaMeHT O «COM3BOJAEHHH €MY MPOH3BOAUTH ONBITHI
HaJl M300PETEHHBIM HM K€ 0cODOT0 poJia OrHEM, MYCKAEMBIM H3 PaKeT»
JU1S1 OCBELLCHUS TO3HLIHI HENPUITENS.

B kOpoTKHMH CpOK cocTaBbl, OOpasylolHe Npu TOPEHHH CHIILHBIM
CBET, HaulUIM NPUMEHEHHE Aji1 OCBENIEHUS MECTHOCTH, HayHHas OT
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«JIIOCTP» ¢ MarHueBoit IeHTOHN U crieUMalbHbIX «(akenoBy, copackiBae-
MBIX Ha MapailroTe NMpU HOYHBIX pa3Belkax M 60MOEkkax, Ao riyOuH-
HBIX OCBETHTEJbHBIX O0OMO, MCMONBb3YeMBIX A MOHCKA HOABOAHBIX JiO-
JoK. Ocobo sipkHe OCBeTHTEJNbHBIE COCTABBI NIPUMEHAIOTCT i PoTO-
CHEMOK.

YenoBevecKHii rnas
MPHUCIIOCOONIEH K  CHEKTPY
COJIHEYHOT'O CBETa, B HEM
npeo0aatoT XKENTHIE JTyUH.
TeMneparypa IOBEpXHOCTH
collHua okojio 6000°C nu,
€CTeCTBEHHO,  IUIAMEHHBbIE
MUPOTEXHUYECKHE  KOMIIO-
3ULMHU TAaKOH TeMMepaTyphl
He AatoT. [TosToMy Ui KOM-
MeHcallMy LBeTa B COBpe-
MeHHBIE OCBETHTENbHbIE CO-
CTaBbl BBOJATCA [IOTIOIHH-
TeJIbHO BELUECTBa, M3Jy-
qaromme B KEJITOH N cocel-
Hell 3en€HoOll obnacTh BU-
JMMOTO CIIEKTpa.

Hanbonee mpurogHbIMM roprOYMMU KOMIIOHEHTAMHM [UIS OCBETH-
TENbHBIX COCTABOB SABJAIOTCA MeETalIbl MarHuii M aloMunuii. Bo-
[IEPBbIX, OHU HE MOTJIOMIAIOT JIy4U BUJUMOI YaCTH CIEKTPA, TO €CTh, He
BJIMSAIOT HAa OKPACKy IUIAMEHH, BO-BTOPBIX, 00JafalOT BBICOKOH «Kallo-
puitHoCTBIO» ropeHus. Ilpuuém, amoMuHuit p3-3a 6oJbLIEro TEIIOBOTO
3¢ dekTa npy OKUCIeHUN TOPUT SpYe, NPaBa, U OOJbLIE UCKPHT.

VlckpeHue MMPOTEXHUYECKUX COCTABOB MOXET ObITh (JOPCOBBIM M3-
33 HEeMOJIHOTO CrOpPaHMs B 30HE PeaKUMH U LUTAKOBBIM B CHIly pa3OpbIs-
IUBaHUs PACKAJIEHHBIX MPOAYKTOB ropenus. Oba $axropa CHIXAIOT CH-
Jy CBETA TAKUX KOMIIO3HLIMM.

Marnuit B 30He peakuun dactudHo ucnapsercs (1100°C), He ycneB
Mpopearupoparb, B CBA3M C 4YEM, 4Yalle HCMOJb3YKTCA MarHHUeBo-
aTIOMHHHUEBbIE CIUIABBI.

W3 okuciuteneit oObIYHO UCHOALIYIOT HHUTpAT M XJopaT Oapus, us-
Jydatonue B KENTO-3eNEHON 00JIaCcTH, U HATPUEBYIO CEJIUTPY — B kE-
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toil. Ilo CMEKTPAJIbHBIM XapaKTEepUCTHUKAM HUTPAT HATPHUA ABJACTCA Hle-
A/IbHbIM OKMCJIMTEJIEM AJI1 OCBETHUTEJIBHBIX COCTAaBOB, HO OH THIPOCKO-

MHUYCH.

Hano6onee YAadHBIMH LIEMEHTATOpAMH TaKHX COCTAaBOB ABIAKOTCA
HIej1ak, OJ'H/I(i)a, KacTOpOBOE Maclio, napaqmu M JaXKe TOIUIEHOE calo.
v CoBpeMeHHBIE OCBETHTE/IBHBIE COCTABBI UMCIOT TEIUIOTY FOPEHHA ~6.0
MJx/kr, Temnepatypy ropernsa 2500-3000°C, JTHTEIBHOCTE OCBEIEHHS OT
HECKOJIBKHX CEKYHA 10 8 MHMH, cKopocTh ropeHus 0,5-10 mm/c. Cuna cBera

nJIaMeHU Takux cMmeceil koeGnercs B npegenax 10%-107 kn. Manyuenne nna-

MEHH [JIaBHBIM 0Gpa3oM TEMIOBOE U YaCTUYHO JIIOMHHECLUEHTHOE.

B umucie HaubGosiee ynoTpeOUTENBHBIX KOMIIOIHUIMK Ha 6aze MarHus

¥ HuTpata Oapus coctaBel 421-427 (tabn. 24), B TOM 4uCjie 3HAMEHHU-

Tas aHriauiickad ocBeTHTenbHast cmech (cocT. 422) m coctap llnana

(coct. 425).
Tabauya 24. Oceemumenvrsie cocmagol

% Nel 421 422 423 | 424 425 | 426 427 428 | 429
Bapuis surpat 74 | 66 | 68 | 30 | 40 | 75 | 66 | 65 | 55
CTpoHius HHTpaT 6
Cepa 16 10
Marnuessie onuaKu 20 30 32 70 52 21 24 19 35
[Hennak 6 4
Hauron 4 10
[lapagun 2
% Nep 430 431 432 433 434 435 436 437
Bapus uutpar 75 68 75 72 60 66 66 47
AmoMyHHH (opowsok) 14 18 22
AnromyHuyi_(ryspa) 20 14 13
MarHuesble oKy 4 4 14
Crnag Mg-Al (1:1) 24 22 52
Hlennak 4
Hawron 13 10 9
INapaguu 2
Onuda_ 5 3
Macio kactoposoe’ 3 1
% Nl 438 | 439 | 440 | 441 442 | 443 | 444 | 445
bapusa nutpar 76 64 63 68 75 71 76 60
Cepa 4 16 10 16 S 11 4 15
AJIOMUHNI (TIOPOLIOK) 8 27 16 7 10 25
Anromuunii (nmyapa) 10 20 18 11 8
Onuga 2
Macno xacroposoe 2 2
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Taoanua 24. IIpooonxcenue

% Nel| 446 | 447 | 448 | 449 | 450 | 451 | 452 | 453 | 454
Kanns sutpar 12
Hatpus sutpar 3
Bapus nurpar 67 55 76 66 48 86 53
Crtponnys HUTpaT 11 12
Kanus xnopat 39
Bapus nuoxcun 92 24
Maprasiia AMOKCHA 1
FlopoxoBas MsiKOTb 5
Amomuynuil (IOpoLoK) 12 12 14 -
Amomunuii (ny npa) 13 12
Cnnae Mg-Al (1:1) 37
Geppocmnunni 8
Hupkonuii 47
Cypomst (111) cyasdun 6
Kpuoaut 9
1Hennak 2 9 9 22 16
HUnuton 14
JexcTpun 3
Onuda S

Kak BUAMM, MarHueBas Harpy3ka TakWX cMecell MOXKET 3HA4YMTeNIbHO
NpeBbLILIATL TeOpeTHYecKyio Oe3 ymiepba ckopoctn ropenua (8-10 mm),
Jocturas cofepxkaHus maruua 10 70% (coct. 424). M3ecTHb Marsue-
Bble COCTABBLI ¢ OapUeBOH CeNUTpOH, aKTUBM3NPOBaHHbIE cepoil (COCT.
428, 429) n umeronHe CKOpocTh ropeHus 7,5-30 mm/c.

bapHTOBbIE OCBETHTENbHbIE CMECH HAa OCHOBE ATIOMMHHS HMEKOT
0oJjlee BBICOKYIO TeMIeparypy BociuameHenus (coct. 430, 431), mosto-
MY A1 [OBBULEHUA YYBCTBUTEIHLHOCTH B 3TH KOMIIO3ULUMH BBOJAT pas-
nuuHbie go6aBkH. B Mx uwncne: marumit (coct. 432-434), MaruueBble
cruassl (coct. 435, 436, a Take coctaB Buices 437), cepa (cocras
Jangxanca 445, coct. 437-444), cyabdua cypbMbl (cocT. 440), HUTpATh
(cocT. 447) u mopoxoBas MAKOTb {coctaB [lorpedusikoBa 448).

B ¢dammcrekoit 'epMannm 0HO BpeMs MCTIONB30BaM OCBETHTEIb-
Hble CMecCH, cofiepyKaBlive Gonee Aeménslil GeppoCHIMLIMEBBIN CIIaB
WM KpeMHHUit (cocT. 449).

B uMcne aibTepHAaTUBHBIX OKHUCIHTeNEH MOMUMO GapHeBOit CEelTUTPHI
pa3paboTYUKaMU HMCIONb3YIOTCS HUTpaThi HaTpHs (cocT. 450) M cTpoH-
uma (coct. 425, 451 u 452), nepekuch, Gapus (coct. 449 n 452) n aBy-
okMch Mapranua (coct. 451). [IpumeHenne nepxnopara Kajiusd Ang CxKu-
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raHyus MarHuid-aJlOMUHUEBBIX CIUTIABOB HO3BOJMIIO CO3JaTh OCBETUTENb-
Hble 3BE3 KM ¢ cuioii ceta Bolle 84000 cBedeit (coct. 467).

H3BecTHBI MOTLITKU HeMeUKUX uzobperareneif dupmut Geka-Werke
€O3/1aTh OCBETHTE/IbHbIE COCTABHI 6e3 MeTamnoB (cocT. 451, 452), B ko-
TOPbIX B KA4eCTBE TOpIOYEro MCHOJNb3OBAHBI LIEMEHTHPYIOUIHE CMOJIB,
qanje eniak U Jake néEK. B aHanoruyHBIX OTedeCTBEHHBIX CMecSX
MpUMeHSIICS uauron (coct. 453).

UHoraa misa noBbilOeHHS] CBeTOBBIX MMOKAa3arejielt OCBETUTENBHLIX
coctaBoB (10 20%) B HUX BBOIAT «JIIOMUHECLEHTHbIEY 100AaBKH, HArpH-
Mep, ¢propucTblii Harpuit unu kpuonut NasAlF, (cocrt. 450).

C pa3sBUTHEM HOBBIX TeXHOJIOTHMil TIOABUIIMCH «CBETOCHJIBHBIE» CO-
CTaBbl ¢ UpKOHUeM (cocT. 454).

16.2. Cepocmb ocaenasem memHomy

C €rofHd KOKIBI IIKOIBLHUK 3HAET, YTO «(POTOBCHBIIIKA» — 3TO
mourHas jamra, obneruatomas dororpahuporatue pu HeJOCTAT-
ke ocBeméHHocTH. OgHaKo elé coBCEM HEeJaBHO 3THM CJIOBOM Ha3biBa-
T4 (poroocBeTnTeNbHble cocTaBbl. OHM TIPUMEHAIOTCS U CErOAHs, a
CHUJIa BBIJENAEMOro MMM CBeTa JOCTUraeT COTEH MHIUIMOHOB JIIOMEHOB
TIPH JUTUTENBHOCTH CBEYEHUS B JOJIM CEKYH/BI.

Hekoropble M3 HUX MO COAEPXKAHWID JAKE HATIOMHUHAIOT OCBETH-
Te/lbHble CMECH, B OTIIMYME OT KOTOPbIX HUKOrJa He TMpeccyloTcs U He
LEMEHTHUPYIOTCS, TaK KaK 3TH OfepauMy 3aMe 0T CKOPOCTh MX rope-
ups (Tadn. 25).

Haunbonee noaxoasiuM roproduM A7 (POTOBCIIBILIEK SBAAETCH
Maruuii. Takke MPUMEHAIOTCA MArHUEBbIE CIUIABH ¢ AMFOMUHHEM, A pe-
’Ke aJlOMUHHeBas MyApa U Aaxke UUPKOHHI (cocT. 482) nnu ero ruapu
(coct. 483, 484).

Tabauna 25. Pomocmecu

% Ne| 455 | 456 | 457 | 458 | 459 | 460 | 461 462 | 463
Kanus xjopat 75 63 43 52 69

Kanus nepxaopat 77 50
Kanus nepmanrasat 43 81

AmoOMHHHeBast Tyapa 25 23 50
MarHuesble OnuiIkK 37 43 57 9

Crnas Mg-Al (1:1) 31

Cypomsi (111) cyandua 14 48
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Tabauna 25. Hpoooascenue
% Ne] 464 | 465 | 466 | 467 468 | 469 470 | 471} 472 | 473
Kaust Hutpat 75 70 50 63 70
Kanus nepxjaopat 66 59 50 65
Kanus xpomar 54
AmOMuKHKeBas myapa 34 25 30
MarHuesbie OMHIKH 41 50 27 50 37
Cnnas Mg-Al (1:1) 35 30
CypoMmbt (I11) cyasdua 19

% Ne | 474 {475 | 476 | 477 | 478 | 479 | 480 | 481 | 482 [ 483

Kanna Hutpar 65
bapus HuTpat 50 74 68 35 30
CTpoHIHA HHTPAT 60 50 64 70
bapus avoxcua 25
Yroap ApeBecHblit 9
AOMHHUEBAA TTYApa 26 30 26
Marnuesbie OMIIKH 40 50 50 32 S
Cnnag Mg-Al (1:1} 36
LlupkoHuit 65 28
Llupkonusg ruapun 7
Kpaxman S

% Ne | 484 485 486 | 487 488 | 489 | 490 491 492

Hartpus Hutpar 50 59 60
Bapus HuTpat 40
Kanbuus nurpar 50
Kanms nepmadrasat 75
Gapust amoxcun 20
MapraHia AHOKCHA 55
MoJiuGaeHoBas KUCJa0Ta 70
Bonsdpamosas kucnora 75
AOMHHUEBAS TyApa 40
MarHueBbie OMuIKH i3 50 41 50 45 25
Cnnas Mg-Al (1:1) 25 30
LinpkoHus ruapua 27

BropbiM KoMIOHeHTOM OOJIbIIMHCTBA OMHApHBIX ¢oTocMecelt fAB-
JIAFOTCSA AKTHBHBIE KHCJIOPOACOAEPIKALLINE OKUCIMTEM.

Mpumenenne ans adpodoTochEMKM cMeceii ¢ XaoparaMu (coct. 455-
459) u nmepmanranaraMu (coct. 460, 461, 492) no HeKOTOpOH cTeneHu
OrpPaHMYEHO MX MEXaHWYEeCKOW YyBCTBHUTENbHOCTHIO M HENOCTATOYHOM
XUMHYECKOH CTOMKOCTHIO.

CocTasnl ¢ nepxioparamy bonee crabmwibhel (coct. 462-467). Hau-
OoJiee M3BECTHBIH M3 HUX «o(opuT» (cocT. 466), paspaboraHHBI{ aHr-
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JuickuMH «doTtorpadamu», Takxke 4acto NMpUMeHsAeTCd B KayecrBe BOC-
IJIAMEHUTE/ILHOIO CPEICTRA.

Cnenyer 3HatThb, 4To (poTOMarepuanbl 06Jagat0T pa3Hoi 1yBCT-
BUTEJIbHOCTBIO K CBETY pasiMuHOH iuHBI BOMHBL. «HopMais-
HbIE» M3 HUX XOpOHIO «paboTaioT» B JMANA30HE KOPOTKUX
BOJIH OT YJ/IbTPapHOJETOBLIX J0 cHHUX. OpTtoxpoMmarvyeckas
(OTOIUIEHKA BOCIIPUHUMAET CBET OT YJbTPaQUOJIETOBOrO 0
WKENTO-3€/IEHOTO, @ NAHXPOMATHYECKAs 9y BCTBUTE/IbHA BO BCEM
HWHTEpBaJle BUJMMOIO CHEKTpa.

Iupokoe mpuUMeHeHHe MOJYYHIH (OTOCMECH C XJIOpaToM (cocT.
457, 458) u xpomaroM Kaimms (cocT. 468), aKTHBHPOBAHHBIE CYJIbPHIOM
CYPbMBI, @ TAKXKE COCTaBB! ¢ KAUHOU cenutpoit (coct. 469-474).
Hexotopbie oTocMecH, 0COOEHHO ¢ J0OABIEHHEM FOPHOYUX LiEMEH-
TaTOPOB, MHOI/IA TIPUMEHSAIOTCS B KAUeCTBe 3)KUIrare/IbHLIX (HarlpuMep,
coct. 474) Uy OCBETUTENBHBIX CPeACTB (HarpuMep, coct. 466).
Anrmutickumu paspaborynkamu emi€ B 1014 r. npensioxen yaaqHbiii
NaHXPOMAaTHYEeCKHI COCTAB HA OCHOBE CTPOHLIMEBOI cenuTphl (coct. 475).
Ero BapuaiMu UCIIOIb3YIOTCS U cerofns (coct. 476-478).
Hiaa padboThl ¢ OpTOXpOMAaTHYECKUMH MarepualaMd NPUMEHAIOT B
OCHOBHOM OapueBble cocTaBbi {cocT. 479-484).
Ewe s 1925 r. TapimxckuM doTorpaduyeckuM KOHIPECCOM B
Ka4yecTBe CHEKTPATLHOTO JTAOHA IIpejsioKeHa BaKyyMHas

jJaMna ¢ Bonb(pamMOBOH HHUTBIO W TeMilepaTypoii Hakaia
2127°C (2400K).
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B cBA3M ¢ 3TUM B CHJy CHEKTPAIBHBIX XapaKTEPUCTHK VAAYHBIMU
ABNAOTCA QpaHIy3CKHe pa3paboTKH (POTOBCHBILIEK HA OCHOBE BOJIb(-
pamoBoii (cocT. 485) u monnbaeHoBoit kucjot (cocT. 486). [Tpnunna B
TOM, YTO B XOZI€ MX OYpPHOro BOCCTAHOBJIEHUSI MarHHeM BBIIEIAKOLIMIACS
packanédHblit BojbdpaM MM MONMOIEH M3JIy4alOT CBET HE XYXe 3Ta-
JIOHHO} ITAMITOYKH, YCHIIMBAA CBETOBYHO HACBIIEHHOCTD IJJAMEHH.

OCBETUTEJIbHBIX COCTABOB C HUTPAaTOM HATpus (cocT. 487-489) u kanbuus
(cocT. 490) orpaHH4eHO UX BBICOKO# TMIPOCKOTIMYHOCTBIO.
HmeiiTe B Buay, YTO (POoTOCMECH, CIIpECCOBAHHbBIE MO/ JaBjie-
Huem okono 1000 kr/cm’ u 6onee, NpeBpaIaAOTCA B MpeKpac-
Hble OCBETHTEJIbHBbIE COCTABbl H BMECTO OCJIENHTEbHO-APKO
BCTIBIIKK MEJIEHHO W CTa0UIIBHO TOPAT CO CKOPOCThIO MOPAA-
ka 1 cm/c.

16.3. Arobumviii memarr gomoepagos

ﬂe 3pa Tanadrt 6e3 TpyAa MHOTAA CPaBHUBAKOT ¢ MArHMEeBOi BCTIBILI-
KOM: OCBETHUT Ha MHT U MOTYXHET BO MpPAKe.
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TpyaHO HaiiTH dYesloBeKa, He CJBIUIABLIET® O «B3PBIBIAKETEY U3
MarHus, a BOT BHJIEJM €ro U TeM Oonee nMeNid OTHOUIEHHE K HU3TOTOBJIE-
HUIO fafeko He Bce. Ecim Bl ynaunuseiii odnagatenb Kycodka MeTall-
JMYeckoro MarHua WM ero cruiasa (Hanpumep, 3jektporn Mg-Al) sto
MOKHO 0e3 3aTpyaHeHuil ucnpaBuTh. MarHueBas CTpy>kKka BOCILIaMeHS-
erca okono 500°C u roput ocienuteabHO-0eNbIM TJIaMeHEM, pa3BHBas
TeMreparypy ropenus Beiite 2000°C.

A 3aKHCIHCEHHBII MAZHUTE MONCEM NPOOOINCAMb 20pemb OdxNCce 8 am-
Mmocghepe yenexucnoeo 2aza. JJocmamoyno nepenecmu €20 8 cma-
@ KAH € HECKONBKUMU KYCOYKAMU CYX020 Nb0d U APKOE NIAMS HAY-
HEM CUNTLHO KONMUMb OM 8blOENAIOUELOCS Y2Nepooa.:
2Mg + CO; — 2MgO + C

BbigyBass MaraueBblii MOpOLIOK W3 MUIMHHON CTeKJIAHHOH TpyOkH
yepes IUTaMA Tra30BO# FOpeJIKu, MOXKHO TOJIYYUTh BITOJIHe O6€30MacHYIO H
o4eHb 3P PeKkTHY IO BCMbIIKY (He 3a0ybTe HAIETh TEMHbIE OYKH).

[Ipencrasnsere, eclu mis 3TOTO jesla NMPUCIOCOOUTE NbLlecoc,
TO 3HAMEHUTHIM Ipev4ecKHil OTOHD PAJIOM «HE yraJbiBacT».
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Jlnst uzzomoeneHus MazHue8020 G3pulenaKema HeobXoouMo cme-
wame 3 2 pacmépmoco nepmaneanama xkarus ¢ le nopowra mae-
Hus (cocm. 492), 3aeepHyms 6 HECKOIbKO CI0€8 bymMacu, npooe-
Aame ¢ OOHOU cMOPOHBL QbLPKY 8 2 MM 00 COCMABA U NPUMOMAMb
ROCNEO08AMENLHO NAMOK CRUYEK MAK, YMODbl 20/106KA KPAUHEH U3
HUX cosnaia ¢ omeepcmuem. 3asopavuBas cocmas, He Yenexai-
mecoy Gymazou: 6 NIOMHOU 000A0YKE @3pbi8, KOHEUHO, Oydem
2pomue, HO ceemogoil aghghexm (e2o 2opdocms) nocmpadaem.
Omom cocmae paccuumarn ¢ KUCIOPOOHBIM 0ePuyumom Ha ApKyIo
BCNBLUKY € «0020PAHUEM» MACHUS HA 8030yxe, a Oasa boiee culbHO20
«XJIONKAy coOepicanue nepmanzanama yeeauwugaiom (4.1,
cocm. 461).

Hoooxcueame cnuyku HCeAamenoHo ¢ NPOMUBONONONCHOU CMOPOHbL
om omeepcmus, moz0a y Bac e sanace byoem neckonvko OpazoyenHwvix
cexyHO, Ymobol ROOATbILE GLIOPOCUMB DMY ONACHYIO USPYILKY .

” W He mprralitech JepikaTh B3pbLIBIAKeT MeXIy KOJeH, KOrAa
OyJleTe Ha NabUAX OTCYUTHIBATH CEKYH/IbI IO €ro BCHBILKH!

Jna nmogoOHOro B3pbhIBIIAKETA MOXKHO HCIIONBL3OBAaTh W allOMUHHE-
BYIO MYApY, HO IOMMKHIaTh TaKOUl COCTaB TPYJHee W JIydile HCHOJb3O-
BaTh [POMEXKYTOUHYI BOCIIAaMEHHTENIbHY) CMeCh M3 OHMCAHHBIX BbI-
me.

KcTtaTy, cxkurasde ajlOMHHHEBOro HOpOIIKa B TOKE KMCJIOpoja Ho-
3BOJISIET MONYy4uTh em€ OoNlee «kanopuifHOe» MIaMmsA ¢ TeMiepaTypoit
npesbinatomei 3500°C.

Ha 3tom nipuHiuile CKOHCTPYMPOBaH «OTHeHHBIH HOM». Pac-

Kas€HHAsA CTPYS CMECU aTIOMHHHMEBOrO U JKeJIE3HOIO MOPOIIKA

B TOKE KHCJIOPOAA TIpOXKUraet TPEXMeTpoBble OETOHHbIE KOH-
CTPYKLIMH. A 3TO yXKe He IYTKH.

He menee kpacuBo «ropur» aqOMUHHI WIH UUHK ¢ OpOMOM MM HOZIOM.

Ipuzomoseme cmecv ANOMUHUEBOSO NOPOUWIKA C KPUCHMALIUYE-

A cxum 1ooom (1:6) u evicuineme eé ¢ papghoposuli mucenn. 3anan

HAM He NOHA00OUMCs: 0N 8O30YHCOEHU peaKkyuu 0OCMAMOYHO

@ dobasums kanuo 8oovl. Haunémces Gypuwill npoyecc ¢ evideneHu-

em gpuonemoeozo dvima. [eno & mom, umo goda gvlcmynaem Ka-

manuzamopom smou peaxyuu. Oo6pazyiowuiics HOOUO AIOMUHUA

80320HACMCS, YACTMUYHO PA3NA2AsACh OM BblCOKOU MeMNepamypol,

8bl0eIssL Napbl Uo0a U C20pds HA 8030yXe 00 OKUCU QIOMUHUS

>POO0
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(itoo-anromunuessi it 3anai).

AHaJIOTHYHO pearupyeT B TMPHUCYTCTBUM BOAbI HHHKOBO-HOAHAsA
cmecsy (1:4), neiicTBue
koTopoii Bl He pa3 Ha-
omojgamd B guiabMax
[po KOJIIYHOB U Temepb
CMOXETe OTIHYUTL €€
Mo TrycTbiM (HONETO-
BLIM Kilybam «Bomied-
HOTOY JIbIMA.

IIpn BbicoKkO# TeM-
nepatype ILMHK BOC-
TUlaMeHAeTcsl U TOpUT
BEJIMKOJIETIHBIM  APKHUM
rony6o-3en€HpIM  [L1a-
MEHeM HeE XyXe Mar-
Hus. Ero BBICOKOKaNO-
puiiHas  TOPOLIKOO6-
pasHasg CMeCb C CepoH
(2:1) wmpoxo mpume-
HfeTCs B aBHa-pakeT-

'

HOM MOJACJMPOBAHWM [JIS CHAPSIKEHUA IBUraTelleii COpTUBHLIX TBEPAO-

TOTUTUBHBIX PAKET.

Hy a kak nomxeus xene3o Bel yxe 3daere. HpasunbHo. B Toke ku-
ciopoja wik xJjopa. IlpuuéM, roput oHO HacTONILKO APKO, YTO BIOMHE
NMOAOHAET AN OCBEMIEHNA YJIML BMECTO pa3OMThIX (hoHapei.

I'naga 17. llgeToBbIC BapHalluu HA TeMY
17.1. 9 6 cepocmu ecmwb cé60u ommenKu

wé OMKapu IileMeHH «TymM00-toMO0» Aad fepegadu coodlieHmnil

Ha 0oJibIIMe PACCTOAHUA [OJb30BATNCL KOCTPAMM, & IPeBHUE NEp-

Chbl 1aXKe CO3JalM LeJly0 CUCTEMY CUTHAIM3aLMK NIPU NoMolM (akenos,
q10-TO THIA a30ykH Mopae.

KTo He 3HaeT KpacHBBIX «OeHIabCKUX» OrHeil, HCKPbI KOTOPbIX Sp-

KO CBepKalT B Bo3Ayxe. Ho mMano kTo moraabiBaeTcs, 94To CBOEMY Ha3Ba-
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HHUIO OHH 0083aHbI IPOBHHLMH ApesHeit Mnann. Bo BpeMs peluruo3Huix
Mpa3HUKOR JKPeLbl HABOJWIH CTpax Ha MOJIALIMXCS, 3aXWras B MOJIy-
Mpake XpaMOB TaHHCTBEHHbIe MEPTRO-3eJIEHBIE H KPOBaBO-KpacHBIE Or-
HHU.

_ B nupoTexHHKe cBeYeHHE LUBETHOIO IJIaMEHH LIHMPOKO HCIOIb3YIOT
JUIA HOYHBIX CHIHAJIBHBIX OFHEH, LBETHBIX Tpacc U, KOHEYHO Xxe, deiiep-
BepkoB. Kak M3BecTHO, okpacka mlaMeHH TPOU3BOJIUTCS BBEACHUEM B
ropsitiMil COCTaB HEKOTOPHIX BELIECTB.
Bnepgsie onucan 310 ABAeHME U 1I0APOOHO M3YUWII €ro IHoT-
nangckuid ¢usuk . Bprocrep (1781-1868), unen IerepOypr-
ckoit AH. Tak, oH ycraHoBWJI, 4YTO HAaTpHil okpaiuHBaeT Oec-
UBETHOE T'a30Bo€ IIaMs B JKENThIA LIBET, KM — B dHoseTo-
BBIi, celieH — B rojy0oi, a CTpOHLIMHA — B KAPMHUHOBO-KPACHBIIA.
B cBA3M ¢ 0cODEHHOCTAMH YesTOBEUYECKOTo IIa3a LIBETHOE BOCIIPH-
ATHE MOXeT OBITh ITOJy4YeHO KaK MOHOXPOMHBIM (OHOPOAHbIM) H3JTyue-
HHEM, TaK M CJIOKEHHEM Y4YacTKOB BHAWMOIO crekTpa. B nuporexHuye-
CKHX COCTaBax HMMEeT MEecTO KaK TepMHUYecKoe BO3DyKAeHHe, BKIO-
yarouee aToMapHOe WK MOJIEKYISpHOe H3Ty4YeHHe rasoBoli ¢aswl mia-
MEHH, TaK U JIOMUHECLIEHTHOE. '
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JlromuHOpopaMi, TO eCTh, BELICCTBAMH CIOCOOHBIMH CBETUThCS

1ocjie NOTOUEHH MM 3HEPruy Bo30YKAEHMs!, CTAHOBATCS HEKOTOPHIS
NPOAYKThl TEPMHUYECKOIO PA3/I0KEHHUA MHPOTEXHUUYECKUX COCTaBoB. B
OCHOBHOM 3TO OKHCIIbI, aKTMBMPOBAHHbIE NPUMECAMM HEKOTOPHIX dlle-
MEHTOB, 0COOEHHO YIJIepo/a, CEPbl, MEAU U LIMHKA.
Ewmé B crapuny ObUIM U3BECTHBI TakKe BEIECTBA, 3@ KOTOPhIMHK
NOCTENEHHO 3aKpenusoch HazBaHue «DosloHCKHH (ocgop».
Kak cBuaeTenscTBYOT JeTorMcu, B XII B. Oe3bi3BeCTHBIN
MTanbIHCKUH anXUMHK M3 Bo/OHBM B MOMCKAX 3/10TIONY YHOIO
30/10Ta TWATENBHO MPOKAJIUI MHHEPA] TAxENbI wnat (pasHo-
BUIHOCTb cyibdara Oapus). OcThBIIUIT KameHb NpHOOpEN
crocoOHOCTh HEKOTOPOE BpeMs Ci1ad0 CBETUTHCA B TEMHOTE.

[Mockonpky ropsume NUPOTEXHUYECKUE COCTaBbl MPETEepIEBAIOT
noao0Hbie H3MEHEeHHs, TIpe/Uiaralo HeeleaoBaTh 3TO aBAeHHE YYTh MOA-
pobHee M NMPUTrOTOBUTH /i Hayasna NPOCTEHIIUI «CBETOHAKONMHTED)).

ns smozo npoxanume Ha MeMALIUYECKOU NAGACTNUHE 00 OKOHYA-

HUS GCEHUGAHUA CMeCh COPHON KUCAOMbL C HECKONbKUMU KANAS-

MU pacmeopa X6OUHO20 KOHYEeHMpama OMeHecmeeHHo20 Npous-
soocmea. B sagucumocmu om xpenocmu pacmeopa 0CmamouHoe Jcéi-
MO-3ENEHOE CEEHENUE «CEEMOMACCHLY NOCAE SPKO2O OCBEUYEHUST MOJICEM
Habaooamves 8 memuome 0o 10-15 cexyno.

- Xopouine docdopecudapyrouiae cocTaBbl JAOT JOBOIbHO APKOE
CBEUYEHHE B TEUCHHE HECKOJbKHMX YacoB, a MpH HaNUYUH paAOaKTUBHbBIX
IpUMeceil CBeUeHHE MOKET TIPOJOIKATBECA HECKONBKO JieT be3 «nepesa-
paaku». EcrecTeenHo, 4To ceTAmuiica nuiehd oT nogobHBIX MUPOTEX-
HUYECKUX QUTYp (B YAaCTHOCTH, CHiELHanbHbIX CUTHAMLHBIX PAKET) Aep-
JKHUTCA B Hebe NpoaomKUTEIbBHOE BpeMA, N0Ka He paCTBOPUTCH B BO3aYXE
oT HabeXaBIIero BeTepka.

Jns uzeomoenenuss cocmasga, OAUMENbHO CEEMAUE20CT 6 mem-
A Home GhuonemogbiM yeemom Kk cmecu, codepoicawett 61 2 neza-
weénot usgecmu, 18 2 cepol, 9 2 nnasukosozo wnama (¢pmopuoa
xanvyus), no 1,5 2 cyrvpama xanus u nampus, npuceinaiom 6 2
xkpaxmana u npurueaiom 3 mun 0,5% numpama sucmyma. Twa-
MeIbHO NepeMeusaiom U npoxarusaiom &6 gapgoposom muzie C
kpoiutkoil. Ocmblguitiil NOpoUoOK ObICMpO «3apsIcaemcsy» Ha ceemy U
mym Jce 2omos x pabome.




I'.aasa 17. IlBeroBbIe BADHALKMK HA TEMY 293

OTHM COCTaBOM MOXHO TIPUTPYCHUTH R1000e H3AenHe, CBeXKe-
BBIKpallleHHoe Oenol MacnsaHoH KpackoM, HallpUMep, BbIKTO-
qarenb UAH JBEPh, YTOOBI He NPOMaxHyThCS B TEMHOTE.
Bnoane npunuunvie momunogopet, max nasblgaemviii «pocop
Jenapoa» nHempyOHO npucOmMOGUmMb, NPOKANUE 6 3AKpPbiMOM
Gapgoposom muzie ¢ mygpene (800-1100°C) 1,5 waca cocmasul, npeo-
cmaegnennvie @ madauye 26.

Tabanua 26. Qayopecyenmusie cocmagsl

% No 493 494 495 496 497
3enéunii | K-zenénsiit | Kénteit | Opanxessiii [K-opatxesstii
Hatpus xnopuna 4 3,8 3,6 3,4
CtpoHuMa KapOoHAT 80
JIutua kapOoHat 2
Kanmusa cynsdun 4 7.8 14,3 17.3
L{uHka cynsdun 80 76.9 71,4 69
AypHUNIUTMEHT 2
Cepa 12
Meau (I} xs0pun 0,1% p-p 12 11,5 10,7 10,3
Tanus uutpart 0,5% p-p 4

Takxue ¢ryopecUeHTHpIE KOMIO3HIHH BKIIOYAIOT OCHOBHOE BELIE-
cTBo (Cynpdua Oapus, HUHKA, KATHUUS, CTPOHUUS WIH KajMUs), METALI-
akTuparop (Melb, CBHHEL, PTYTh, MBIUILAK, MapraHel], BUCMYT, TaIHii
WM gaxe ypaH) H (AC, CHIDKAOUIMI TeMiepatypy [iaBAeHHs CMECH
(CaF,, Na,SO,, NaCl, As,S;, Li,CO; u ap.).

B 3apepmienHe 310 Tembl XOoTHTe nU BBl cienaTh yHHUBEpCcaIbHBIH
JIOATOUrpatoniMil KoMHATHBIN (eli-
epBepk?

‘ TwamenvHo npoxaiume

A amopgueLil cyabguo yunxa
C  MUKPONPUMECHIO CYib-

@uoa mapeanya (1:5000) s
MY2ONNAGKON CMEKIIHNHOU mpybKe
(1yuuie xeapyegon) 6 moxe cepo-
6000polda 00 opMuposanus yém-
Kux xpucmannog. i nonyyeHus
cepogoOopooa  cMmewiaiime  cepy,
napaguy, CuUKQzenb Wil MEaKUil
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xeapyeswvlit necox (3:5:2) u nazpetime 6 npobupxe ¢ 20300MBOOHOU
mpy6xotl.

Ocmbleuwiliilt. nOPOWLOK Nepecuinbme & CMeKIIHHYI0 DAHKY C NoAu-
IMUNEHOBOTU KPbLUWKOU U Modceme
UCNoOIb308aMb €€ 8MECmo mapaxa-
ca. Ilpu 3nepzuunom acmpaxusanuu
8 memHome HabnOOQIOMCs ApKue
BCHIbIWLKU.

SIBAeHME CBEUEHHMS MO
JEHCTBUEM TPECHHUS TIORY-
4yuio HaBBaHI:I)/le «Tpnﬁz-
JoMaHeCcueHuasi». Takoi
npubop MOXKHO HCIIONb30-
BaTb BMECTO (OHApPHKa,
TOABKO TIOCAE HEro AOATO
TpACYTCS PYKH.

K coxaneHHio, AIOMHHECLIEHTHOE CBEYEHHE HE CTOAb HHTEHCHBHO U
obmui BKJ1ag ero B opMHUPOBaHUE LIBETHOTO NIaMEHH CHUTHAJIBHBIX CO-
CTABOB BECbMa CKpOMHBIH. Jlpyroe pgeno — M3nyyeHHe HEKOTOPbIX 3je-
MEHTOB ¥ MOJEKY/ISIPHbIX TPYIIN, BXOJSIHUX B MUPOTEXHHYEeCKHE cCMEcH
Win 00pa3yOIIHXCA NIPK UX TEPMUUECKOM pazjlokKEeHUH.

B KayecTBE OCHOBHBIX CIHEKTPAIbHBIX HOCcUTENel LUBETHOCTH Tia-
MEHH BBICTYTIAIOT arOMbl HEKOTOPBIX 3AEMEHTOB M CREIY OUIHE MOACKY-
JAsipHBbIe HparMeHThL:

kpacHoe — Li, SrO, SrCl, SrBr, Ra, Eu, Gd, Sa;

opamxepoe — CaCl, CaBr, Cal, Ca0O;

*&nrtoe — Na, StF, CaF, PO, Tb;

*énto-senénoe — BaO, BO, Re, Mo,

senénoe ~ Cu, T1, BaCl, BaBr, BalJ, CuO;

cune-3enénoe — BaF, AlO, ZnO;

cunee u ronyboe — Zn, Pb, BiO, In, Cs, As, Cd, Sb, Se, Te, S, Cul;

¢buonetoBoe U nyprrypHoe—K Rb Ga, CuBr Cu(Cl, CuO
KaK U3BECTHO, MOACKYASPHOE M3AYYECHHE MAapOB BELIECCTB XapaKkTepU3y-
€TCH «NOJOCAThIM» CIIEKTPOM MOTNOUIEHHS, a aTOMapHoe — «JIHHeHYa-
ThIM» (Taba. 27).
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Tabauna 27. CnekmpanvHble XapaKmepuUcmuKku amomapHozo usiyde-
HUA HeKOMOPBIX I]1EMEHMO8

JnuHa BOAHLL (MHTEHCHBHOCTD) L A (€) 110" M
DnemeHT  [Duonetoponi|  Cunuii 3enénptii XKeéaroii | Oparokeseiii | KpacHbiit
4000-4400 | 4400-4900 { 4900-5650 | 5650-5950 | 5950-6200 { 6200-7500
JIurui Li 6103 (3,8)
. 5896 (2,1)
Hatpuit Na 5890 (2.1)
" 4047 (3.0)
Kanuii K 4044 (3.0)
. 4216 (2,9)
Py6uauii Rb 4203 (2.9)
o 4593 (2.7)
Lesmii Cs 4556 (2.7)
5153 (6,2)
Mezs Cu 5218 (6.1)
5167 (5,1)
Marxuii Mg 4571 (2,7) | 5173 (5.1)
5184 (5.1)
6103 (3,9)
Kanpunii Ca 4227 (2,9) 6122 (3,9) gggg E:gi
6162 (3.9) ’
6791 (3,7)
CrpoHuuii Sr 4607 (2,7) 6878 (3.7)
7070 (3.,7)
o 7195 (3.3)
Bapuii Ba 5555 (2,2) 7392 (3.3)
4630 (6,6)
LuHk Zn 4722 (6,6) 6362 (7,7)
4810 (6.6)
o 4678 (6.3)
Kanuuii Cd 4800 (6.3) 5086 (6,3) 6438 (7.3_)
PryTs Hg 32;‘; E;’;) 5461 (7.7) | 5791 (8.8)
Anomunuid A1} 3962 (3,1)
Huawmii In 4102 (3.3) | 4511 (3.0)
Taaui Tl 5351(3.3)

Jln8 CUMHAJIBHBIX COCTABOB 3HAYEHHE UMEET TOABKO aTOMapHOE H3-
AYYEHHUE DAEMEHTOB C SPKUMH CHEKTPAnbHBIMM AHHMAMM: HaTpuUi -
KEATOM, MUTHA — KPacHOH M OpaHKeBOH, Tanus — 3eAEHOMN, HHAUS — CH-
HEl.

B uMcre MonekyaspHbIX HOcUTeRei IBETHOCTH TIIPAKTHYECKOE
TIPUMEHEHHE HaXOAAT coeAuHeHus Oapus; OOpa, CTPOHLMA, KanbLMs H
MEIH. ’
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B kauecTBe LHEMEHTATOPOB HOYHBIX CUTHAJIbHBIX OTHEH MPUMEHSIOT
BEHIECTBA, AAKOLIMe OECIBETHOE MlaMs ¢ MNOJOKHTEABHBIM KMCAOpPOA-
HBbIM 0anaHcOM ropeHHs U, KaK [paBHiO, C MOBHIIEHHBIM COJIEPKAHUEM
KHcaopoaa B CTpykrype. Jlyuile Bcero A/ 3Toro NoAXoduT IIEAnak, a,
MOKanyH, HAaMMeHee YAauHOH ABAseTCS KaHUhOAb, CHIKAOLIAS K TOMY
3E CKOPOCTb CrOpPaHus COCTaBoB.
K 4nciay OCHOBHBIX OKMCIMTENEH CUIHANbHBEIX CMECeH OTHOCATCS
_XJIOpaThbl, NEePXJIOPATHl U HUTPAThl 3XEMEHTOB, HECYLIUX OKpPAcKy miaame-
HU. B cayyae npuMeHeHHs HUTPATOB s MOAyUYCHHUs Oonee ApKUX [Be-
TOB BBOAAT XJOpcojepiKalie NpoayKThl: XNOPHCThiH aMMOHHI (Halna-
Thipb), OAHOXJOPUCTYIO PTYTh (KanoMmens), rekcaxyiopatad €,Clg, nonu-
punmxiopya (1IBX) w np., cnocobcTRyromne oOpa3oBaHUIO ATy UHX
rajJJOreéHUI0B METAJLIOB, MIOCKOABKY MHTEHCUBHOCTb UX CBEUCHHS 3HAUH-
TEABHO BBILIE, YeM Y 00pa3yromuxcs OKHCHOB,
Cyaurte camMu, MeaHas TIPOBOJIOKA, BHECEHHAs B OECLIBETHOE

rasoBoe mnnams, oer}muBaeT ¢ro B 3eﬂePioBaTbe/'l 1BET, HO JOC-
TaTOYHO CMOYUTBH €€ COASHOH KHCAOTOM, KaK MHTEHCUBHOCTDH
M3y MPYIHO-MaJaXMTOBOTO OTHS BO3PACTET B JECATKH pas.

K coxanennio, BBeACHHE JOCTYIHBIX TajJIONeHUJOB METANJOB B CO-
CTaBbi LIBETHOIO IVIAMEHH B OOMBIIHHCTBE Cy4aeB OrpaHUYEHO HX BbI-
COKOHM T'MIPOCKOTIMYHOCTBH), OAHAKO OHM IHHPOKO MPHMEHSAIOTCA s
«OKpacCKH» CIMPTOBLIX OTHEH, K IPUMEpPY, B KuHemaTorpage.

Has ycuneHHs SPKOCTH OKPAILEHHOTO MIaMeHH B [THPOTEXHUYECKHE
CMECH yacTo J00aBisIOT roployee ¢ BbICOKOH TeMmmepaTypoil cropadws,
HarpuMep, MarHui MK alIOMUHHUHN, XOTS LIBETOBAst HACBILICHHOCTb OTHS
TIpYU 3TOM CHHKACTCH.

17.2. Kpacuuiii ceem — npoesoda nem

@ MHHYTY TPO3HOH ONAacHOCTH OEACTBYIOIIME 3amMyCKarOT B HEOO
UMEHHO KpacHble orHH. Kak W3BeCTHO, AMHHOBONHOBBIE AYYM B
BO3/lyX€ PacCeHBalOTCsi MEHbILE H LIBETHOCTh KPACHOIO OTHS C paccTosi-
HHEM H3MEHsSETCS HE3HAYUTERBHO.

[lo npaBy, Ha3zBaHHe «MeTa/lla KpacHBIX OTHeH» 3aCiyXun
cTpoHnuii. BOABIIMHCTBO COCTaBOB KpAacHOTO IUIAMEHW cojepiKar
UMeHHO ero conu (Taba. 28). AtomapHoe H3Ry4YeHHE CTPOHLIMS MAsIo
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WUHTEHCHBHO W NPHUXOAUTCS HA KOPOTKOBOJHOBYIO CHHIOK 00JacTb. Mo-
JEKYJsIpHOE K€ M3JIyYeHHE ero OKcuaa M rajorenuaos (kpome SrF,) xa-
paKTepU3yeTcs WHPOKOH PasMbITOM MOJIOCOI B KPAaCHOM YaCTH CTIEKTpA.
IlpakTHyecku nyams, NONYYaeMOEe HPH H3AYHYEHHMH OKCHIA CTPOH-
L1, UMEET PO30OBYIO OKPACKy W3-3a BLICOKOW TeMHepaTypbl BO3IOHKH,
MO3TOMY JJIst YCHACHHUS LBETA B NOJOOHBIE COCTABbI BBOJAAT TaJOTCHCO-
JiepXKauiue poayKThl.
Hacbiie HHBIA KapMHUHOBO-KPACHBIH LBET Jal0T CHTHAAbHbIE COCTa-
Bbl, COAEPKALINE B KAYeCTBE OKUCJIMTENIEH HUTpAT M XJIOpAT CTPOHLIHSL.
K necuacTsio, BbICOKas TMIPOCKONMYHOCTL OIpaHHYMBAET PUMEHEHHE
nepBoro w3 Hux (cocT. 498-516) U UCKIIFOYAET HCNIOIBL30BAHKE BTOPOTO.
BecbMma cTabunbHO BedyT ce0s KOMIIO3UIHH, coaepKaniie kapoo-
Hart (coct. 517-523) nnn oxcanar ctponums SrC,0;4 (coct. 524-533). Kak
NIPaBUAO, HEOTHEMJIEMBIM KOMIIOHEHTOM TakMX cMecel sBASKOTCS XIO-
paT ¥ NepxXnopar Kajiusl.
«CTpoHLIMEBBIE» COCTABbI BHITOAHO CTPOMTH C OTPULIATENBHBIM
KHCAOPOAHLIM OanaHcoOM, TaK KaK BOCCTAHOBHTCRBHAA cpeaa
crocoOCTBYET YCHACHUIO LIBETOBOH HACHHIEHHOCTH MAAMEHH.
Yurtute, yto Oojee raybOKOe «KHCAOPOAHOE TMOAOJAHHE» MO-
2KET IPUAATH OTHIO HeXXeJIaTeABHBIN KEATHIH OTTEHOK.
BORbIIMHCTBO CHIHATIBHBIX COCTABOB KPACHOIO OrHsl, IPHBEAEHHBIX
B Tabnuue 28, naroT HacblmieHUe LBETOM B npeaenax 80-90%. Jlobaerne-
HHE B NOAOOHYIO0 KOMIO3HUUHIO MarHus, allOMHMHHs M CEPbl OBBILIACT
CHAY CBETA, HO CHIYKAET HACBIL[EHHOCTH KPACHOTO MAaMeHH.

Tabauna 28. CuznaibHble cOCMagsl KpACHO20 0ZHA

Yo Ne | 498 499 500 501 502 503 504 505 506
Kanus xnopat 26 25 54 19 25 30 47 34
CTpoHUMA HHTPAT 57 67 36 67 65 44 31 46 46
Cepa 17

Yroab ApeBecHsli 9
Cypumst (I11) cynsdun 6

MarH1eBBIE OIUAKH 3 3
AMMOHHR NHKpaT 54
Hnuton 19

[lennak 8 10

Mactuke 10 3

JexcTpuH 8
AKapouaHas cmona 17

Acanst 14
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Ta6auna 28. IHpoodonscenue
% Ne | 507 | 508 | s09 (510 |51 {s12 {513 {514 | 515

Kajna xaopar 32 53 19 8 60 30 14
Kajia nepxiiopat 23
CTposuna HUTpAT 44 24 81 56 66 45 25 59 62
Cepa 19 17 22 20
Yrone ApeBecHslit 3 4 3
Caxa 3
Cypemit (I1) cy s it 2
Marnuensie ONWAKK
CypsMa 5
Wavron 15
ennak 20 19 11
MacTrke 14
Hekctpun
Kanomenp 7

N

Yo Ne | 516 | 517 518 519 520 521 522 523 524

Kanua xnopat 67 57 46 72 60 41 83 60
CrpoHnus putpat 66
Crposuus kapbosar 22 25 46 18 25 49 11
CrpoHius okcanar 23
Cepa 16 10
Caxa 1
AMOMHHVEBAs Ty ipa 16
Wauron 15
Hennax 2 11 18 8 9 8
Jlakto3a
Achanst 6
Kajiomens 4

% Ne | 525 526 | 527 528 529 530 531 532 533

Kajus xsopar 60 64 65 49 66 60
Kamis nepxnopar 61 58 70
CTpontins 0KcasaT 25 19 22 32 16 20 25 20 12
Cepa 19 7 ‘14 7
AOMHMHMWEBAs My Apa 10
Wanron 15 16 14
lennak 7 3
JekcTpun 15 2
JlakTo3a 10
Creapy 11
I excaxyiopsTas 6

B HexkoTopbie COCTaBb 14 NyYILErO MPOABICHUS LBETA no6a\3nmor'
cypbMsHbiii 6ieck Sb,S; (cocT. 503) u cypemy (coct. 510).
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MakcumanbHYK) HaCbhILIEHHOCTh KapMHHOBO-KPACHOTO  [11aMEHH
JarT CTIPOHUMEBLIE CMECH C TIekcaxmopataHoM (cocT. 532). CocrtaBbl
509 1 521 yanie OCTaNbHBIX MPUMEHSIOTCA B MUPOTEXHUKE KHHO.

ATOMapHOe H3JTYYEHHE JMTHS, HECMOTPS Ha UCKIIOYUTE/AbHO HH-
TEHCHUBHYIO MaliHHOBYIO OKpacKy, B NHPOTEXHHKE NMPHUMEHSETCA PEXKeE,
BBHAY OTHOCUTE/IbHOW AOPOrOBH3HBI €r0 OYMIEHHBIX coneil (comyTet-
BYIOLMH HATpHIt MACKUPYET OKpacKy). BONBIIMHCTBO M3 ero mpou3Boa-
HBIX OYEHH M'MI'POCKOIMHYHBI.

Haubosee gocTyrneH M, K c4acTbiO, JIOX0 pacTBOPHM B Boae kapbo-
HaT JIMTHA, XOTH MpeaiaracMble Ha €ro OCHOBE COCTaBbl CKOPEE PO3OBbIC
C MaJIMHOBBIM OTTEHKOM (cocT. 534-536, tabn. 29).

Tabuauua 29. CuzHaibHble cOCMAGLI PO3060O2O OZHA
% Ne 534 535 536 537 538 539

Kanus wiopar 57 55 60 60
Kasusa nepxJiopar 57 44
Jlutna kapdonat 19 23 35
Kanenusa okcanar 34
Men 25
Mpamop 20
Cepa 24 20 20 22
Hanron 10 15
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«Kajgbuuepoe» H3TyuyeHHEe HMeeT CMEINaHHOEe BO30YX/IeHHe:
OpaH)KeBOe C «OTTEHEHHEM» B KPacCHYIO 4acTh CIIEKTpa M JBE MaJIOWH-
TEHCHBHBIE CHHE-YJBTPa(HOETOBBIE MOIOCH, TIOATOMY €0 THPOTEXHU-
YEeCKHME COCTaBhl TPHUAAIOT OTHK KPAacHO-OPaHXXEBYK) OKPacKy co
«CTPOUTETHHBIMY» KHPITHUHBIM OTTEHKOM.

Ilpumenenue coneli kanblUMg B Buae Mena (coct. 537), a Tem Oonee
ToTYEHOTO MpaMopa (cocT. 538), no3BoNSeT MOy YHTh PO30BYHO OKPAcKy
TIaMeHH HEBBICOKOH HACHIIEHHOCTH. TpaJlHuMOHHOE NpeAnoYTeHne
MPaMOPHOI0 MOPOILKa Mely B «IOCTPOSHHHM» PO30BO-KPacHBIX OTHeH,
NO-BUANMOMY, CBS3aHO C NPUCYTCTBHEM B HX COCTaBe OMNpenciEéHHbIX
npuMecei.

I'ycroTy nmnaMeHH BILIOTh A0 KUPNHUYHO-KPACHONW MOXHO YCHIHTD,
BKUTIOUasl B MUPOTEeXHHuYeckHe cMmecH okcaiar kambuus CaC,O4 (cocT.
539), HO TaKHe KOMIIO3HUMH BeChMa OBICTPO TEPSIIOT TOPHOYECTh U 1010
HE XpaHATCA.

M3 «3K30THYECKHUX KpacuTenei» crnegyeT Ha3BaTb MajiONOCTYIIHbIC
U1t IOAOOHBIX YBIICUCHHI paxui, eBponuii M ragonuuuii, okpainp-
BArOIIME TUIaMd B MHTCHCHBHBIM KapPMHHOBO-KpacHbIf LBET U camMapHi,
AU «YUCTYIO» PO30OBYIO OKpacky. Kak 3HaTh, MOXeT 3a ITHMH 3J1e-
MeHTamM| Oosbiioe Oyaymee B NHPOTEXHHKE, Bedb ellé [MOATOPa CToJIe-
THsI Ha3aj, HUKTO M TIPEAION0KUTb HE MOT, YTO AParolleHHbIH AlIFOMHHHIHA
KTO-TO PEIUTCS CXKUTaTh B OTHE.

17.3. JTbiaaiom AUCTIDS JKEAMBIMU KOCTPAMU

C TOJ/Ib APKOE CBEYEHHE 3TOTO 3/IeMEHTA T03BOJIMIIO0 3a)Keub Ha Hebo-
CBOJE TIEPBYIO UCKYCCTBCHHYIO 3Be31y. [ TOYHOM TIPUBA3KH O]~
HOM M3 MEPBBIX COBETCKUX KOCMUYECKHX PAKET K KapTe 3BE34HOTO Heba
N0 KOMaH/IE ¢ HEeHTpa YNpaBjieHHs NoNETOM ObUTH BbINYIIEHBl Iapht Ha-
TpHS.

MMEHHO TIpUCYTCTBHE nake HUYTOXKHBIX CACAOB COJeH HaTpus ua-
i€ BCero MackupyeT OKPAcKy ILTaMeHHu B &EnThiii 1BeT. Ha ceronns ero
COESIMHEHUS ABJIAIOTCS OCHOBHBIMH HOCHTE/IAMHU BCEBO3MOXKHBIX OTTCH-
KOB XEITOrO LBETA B THPOTECXHUYECKHUX COCTaBaXx.

[lapasokc B TOM, 9TO B aTOMapHOM COCTOSIHUH 9TOT METAI1 MOXKET
HECTH caMyH HEOXHAaHHYIO okpacky. Tak, mapbl HaTpHUs B BOJopone
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oxpauieHsl B duoaeToBbii UBeT. IIpH ero pacrBopenuu B adpHupe obdpasy-
eTcs MyPIYPHBIH, a B )KUAKOM aMMHMAKe — CHHUH KOJUJTOMAHBIN pacTsop.
3HaMEHHUTHIN
CBET HEKOI'Jla BEChbMa
pacripocTpaHéHHOH
«HATPHUEBON JIAMITBD»,
npuaaér  MEpPTBYIO,
3JIOBEUIYKO  OKPACKY
TipeiMeTaM, XOTS U
MpeacTaBIsSeT  Hau-
00Jlee 3KOHOMHYHBIH
UCTOYHHUK  OCBEIlE-
HuUs, B KoTopoM KI1J{
3JEKTPUYECKOr0 TOKa
MpeBBIIACT 50%.
Takas namna Hanos-
HEHAa HEOHOM M CO-
JEPXKUT  MeTalsInye-
CKWUH Harpui, HcIHa-
pAwIIMiicd pyd  3a-
MbikanuM ueny. [lpu
3TOM Jamra MeHseT
66 P Kpacr{m'l.?l useT  Ha
APKO-KEATHIH.

OO6BIYHO, UHTEHCUBHOCTH M3JTYUYEHUS 3TOI0 3JIEMEHTA 3aBUCUT JIUIIb
OT €r0 COAepKaHus B [UIAMEHH, a HE OT NPUPOLEI UCTOJIB3YEMOr0 Bele-
CTBA, M JAaXKe MOMJAETCH MareMaTH4ecKOMY OINHCaHHIo. Tak, gpKocTh
CBEYEHMs HATPHEBOTO OTHs MPOMOPHMOHANBHA KOPHIO KBaJpaTHOMY OT
€ro KOHLICHTPAIlUY B 30HE I'OPEHHUS. ,

K coxaneHuo, OCHOBHBIC OKHCIMUTEIIH, COACPIKAILME HATPUI — €ro
HHUTPAT, HUTPUT, XJI0paT, NEPXJIopaT U Jiaxe cyabdar rurpockomuyusl. B
CBSI3M € 3TUM OOBUIUHCTBO CUTHATBHBIX COCTABOB JKEJITOTO OTHS BKIO-
YaeT ero CPeAHIOI COJb €O HaBeseBOd KuciaoToi Na,C,O4 (oxcanar)
u6o xpuonut Na;AlF. IlpuMmenseMsiil uHorAa kapOoHaT HaTpUs B BU/C
Ka/lbLIMHAPOBAHHON CO/Ibl, TAKKE KaK ¥ HATPHEBYIO CENUTPY, HEOOXO-
JIMMO MpeABpapuUTeIbHO npokanueare npu 120°C.
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OcTopoxHo. Kak MOKasbBAIOT HCCEA0BAHUA, MPHCYTCTRHE
XJIOPCOACPKAMMX MPOAYKTOB M OCOOEHHO CEpPOBOAOPOAA B

TUTAMEHH CHIDKACT MHTCHCHBHOCTD JKENTOrO LBETA, a BBE/ICHUE
B COCTaB B 0O/BIIOM KOjMYeCcTBE (PTOPHUCTHIX BEIIECTB AaKe
NPUBOAMT K YaCTHUYHOMY BBIPONKACHHIO {MH{ICKCHM) XKENTOTO
J-aynnera B cnekTpe ero norjaomeHus.

M3 s1ux coobpakeHHil MPHUCYTCTBUE CEpBI, Xjlopara Kalnus, a TeMm
6onee PropuaoB B cocTaBax KEATOTO OTHA ABASETCS HE caMmbiM y/au-
HbIM, XOTS MMEHHO D3TH MPOLYKThl TPAZULMOHHO [IMPOKO NMPUMEHSIOTCS
B TCXHOJIOTHUH KEATOr0 IUIAMEHH.

Tadauua 30. Cuznanvusie cocmaasl Mcéamozo 02Ha
% No 1540 | 541 542|543 | 544 ) 545 546 | 547 | 548} 549 | 550

Kanys nurpar 25 | 63 60
Kanus xnopat 46 | 42 1 31 46 55 | 47 | 38
HaTpns HUTpaT 33 10 16 | 32 | 45 | 28 | 25 | 37
bapus Hutpar 15 30
Hatpus xapboHat 28 1 41 52
Cepa 25 123 12 {10
Yronae npeBecHslit 17 4 9
AmOMUHHEBas Myapa 5 .
MaruueBbie OTWIKH 7 8 8 30
Wauron ) 3
e nnak 18 19 18 15 17
Kauugon 7

% No 15511 5521 553 | 554 | 555 | 556 | 557 | 558 | 559 | 560 | 561

Kanus Hutpat 28 | 40
Kanus xs0pat . 49 | 44 | 60 54 1 60 | 54 | 60 | 60
bapusa HuTpaT 72
CTpoHLus cynbdaT 18
Hatpus kapbonat 25
HaTpus okcanat 34 1 25 12 {1 28 } 30 § 29 | 25
Kpuoaut 7 25 24
Cepa 26 6 17 21
MarHHeBble OMHIKH 41 30
Hauron 15 15
[Uestax 15 10 3 - 13
AxapoHnHas tmona 3
Kanudons 22

HO—BI/I,ZIHMOM)/, X HUCIIOJAB30BAHHUEC CBA3AHO C MOBBIMICHHCM TEMIIC-
paTypHoi/'l YYBCTBHTCABHOCTH I'[O,ZIOGHI)IX COCTaBOB, a TaKKE€ C YCHJICHH-
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€M JIETY4YeCTH pa3faraeMbiX OCKOJIKOB, YTO B CBOIO ouepeab YriIybideT
HHTEHCHBHOCTh OKpackd. Kpome Toro, g1o6aBjieHye KpHOJIMTA [TOBBIIIAET
JIOJIIO0 JTIOMHUHECHEHTHOM COCTABIAIOUIEN CBEYeHHs, HO CHJIBHO YBIe-
KAThCsl UM TOXKE HE AKeJaTesbHo.

AToMapHas npUpoAa CBEYEHHs HATPUEBOTO OTHS B OTIMYHE OT MO-
JIEKYJIAPHOIO M3JIy YeHHs I[03BOJISET 3HAYUTETbHO MOBILIATH TEMMEpa-
TYpPY ropeHusi NoJOOHBIX COCTABOB 6€3 3aMETHOTO CHHIKEHHS MHTEHCUB-
HOCTH &JITOro 1Bera (cocT. 543-545, 547, 555, 556). Cuna cBera Takoro
TUTAMEHH C MAarHUeBOil 100aBKOIl B HECKOJIBKO Pa3 MpeBOCXOAUT 0ObIY-
Hble NMHPOTEXHHYeCKHe cMecH (Tabi. 30).

B HEKOTOpBIC CHIHATIBHBIE COCTABBI KEJITOr0 OTHS UL YCHICHUS LIBET-
HOCTH A00aBIAIOT BEIUECTBA, . M3/IyYyalolHe B OJU3KHX CMEKTPanbHbIX 30-
Hax, Harmpumep, HUTpar 6apusa Ba(NOs), B k&nro-3enénoli (coct. 542, 547,
554) v cynbdar crpornus SrSO, B KpacHoii (coct. 559).

Creayer UMeTh B BUIY, YTO KEJITOE OKpAIIUBAHME [JJAMEHHU BBI3bI-
BatroT QTOPUABI CTPOHLMA M Kaibius, Pocdop, a TakkKe pedxuil naHTa-
HOHUJ TepOHil.

Hanporus, gaxxe He6oJIbllIas IpUMECh COACH HATpHs B COCTABE MH-
POTEXHHUYECKHX KOMIMO3MUHMH APYrUX LBETOB MOKET HCNOPTHUTH deep-
BEPK.

17.4. Topooa 3eaénvie 6 204yboii daru

% CTOPHS TJIACHT, YTO KOT/Ja MO MPHUKAa3y pUMcKoro umneparopa He-
poHa nmooKmIM PuM, ycraBuiuii HaGmO4ark KHU3HE B «PO30BOM
CBETE» MMIEPATOp BOCTOPrajics MOKAPHUIUEM 4Yepe3 OObLIONH 3eNEHBIN
u3yMpyA. Ecau y Bac Her Ttakoro msympyaa, He paccTpauBaiitech. B
UMeeTe peAKYIO BO3MOKHOCTh iPUTOTOBHUThH HEMOCPEACTBEHHO 3eIEHbBIH
OroHb, Aa e Takoi, yto HepoH ymep 651 oT 3aBucTH (Taba. 31).
H306peTeHre COBEpLIEHHOTO 3¢JEHOTO OTHA 6€3 TpsA3HO-KENTOro
OTTeHKa ObUIO 60NBIIOH M TINATEIHHO M3bICKAHHON 3aAayei MHOTHX MO-
KOJIEHUH APeBHUX TTHPOTEXHHUKOB.
| B cBoé Bpems cam HanosneoH (Gonbio# nokjioHuuk ¢eiiep-
BEPKOB) YUpe Ui NpK3 32 pa3paboTKy COCTaBOB TAKOTO OTHS.
B 1827 r. npodeccop epmiutes nepBbIM MPeASOXUT COCTABBI
«YHUCTOrO» 3eJEHOTO [UTAMEHM HA OCHOBE OYHILEHHOTrO HATpaTa bapus.
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Eme 6osee yaayHBIMU OKa3aIUCh CMECH, COAepxkalllue Xjaopar 6a-
pua Ba(ClOy),.

Hanbosnee copeplueHHBI U3yMpYAHBIM LBET HaéT MpOCIaBJICHHBIH
COCTaB HA OCHOBe XJopara Gapus, BKIOYaomui cepy (2:1, coer. 575),
HO CErojHs 5Ta aJcKasd CMECh MOYTH HE YNoTpebasercs u3-3a CKJIOHHO-

CTH K CAMOBO3TrOpaHuIo.
Tabanua 31. Cuznanvible cocmagsl 3e/1EHO20 02HA
% No| 562 | 563 | S64 | 565 | S66 | 567 | 568 | 569 | 570

Kanus xnopar 73

bapus nutpar 62
bapus xnopar 87 90 80 85 25 80 85 85
bophas xucnora 10
Cepa 17 6 5
AflOMuHuEBas Myapa 3
Hlennax 10 10 15 6
JlaxTo3a 14 9 9
Axapoujnas cmona 13
Acanet 10
MeTansaerun 11
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Tabauna 31. Ipoooadcenue

% Ne

571

572

573

574

575

576

577

578

579

580

Kanma xnopat

25

Bapus HuTpaT

25

25

32

47

33

bapus xnopat

81

89

25

63

66

48

36

88

56

76

Cepa

34

24

Yronb JApeBECHbIR

MarHueBbIC OTIURKH

Hauton

1llennak

11

JIeKCTpHH

Kanudons

AKapoH/iHag CMOna

21

% Ne

581

582

583

584

585

586

587

588

589

590

Kanua xnopar

27

12

bapus HuTpaT

40

53

73

45

66

bapus xnopat

87

64

85

86

40

69

bapus xnopua

30

Cepa

20

Yrons NpeBecHsli

MarHHeRbI€ ONTUAKH

AMMOHUA TTHKpPAT

29

Lleanak

20

JlakTo3a

36

Kauudons

Axapouinas cMonia

[apadunu

Onuda

% Ne

591

592

593

594

595

596

597

598

599

600

Kanua xnopat

20

27

77

24

44

bapus nutpat

84

89

60

81

53

bapua kapboHat

64

Tanua xnopat

73

Tanua nepxnopat

50

Cepa

20

Yrons IpeBecHsbIi

Meaubie onunKu

45

AMMOHUA XJTOPHI

Hnuton

[Hennak

JlexcTpuH

JlakTo3a

AxapounHan cM0J1a

17

Kasomens

33




306 Yactp 1. Onacuoe 3uakoMcTRo

OCHOBHBIMH MOJIEKYJIIPHBIMM HOCUTEASIMU 3eJEHOIO 1BETA MJiame-
HU ABJIFIOTCS coeqUHeHus Gopa v Oapns.

bop [ NUPOTEXHUYECKOTO OFHS UCMOJIB3YETCS PEXe, NOCKOIBKY B
CIJTy CHEKTPaNpHO MpHpoabl HE MO3BOJISET AOCTHYG TNYOMHB! 3enéHoM
okpack (cocr. 574). bopnas kuciora H;BO; u amopdnelit 6op okpauin-
BAIOT IJaMs B MHTEHCUBHBIN 3€JIEHO-KENTHIN LBET.

OCHOBHOE TNPAKTHUYECKOE NPUMEHEHHE B TIPUTOTOBJCHHH CHTHAIb-
HBbIX COCTABOB 3¢NEHOro MIAMEHM HaULIU coeAnHeHus 6apus. Haubolee
BBITOJICH /U1 TAKUX KOMIIO3ULMM €ro XJopar, OAHOBPEMEHHO BRICTY-
nawomuii  oxucaureneMm (cocrt. 563-586). Ob6pa3syroliniics IpyU ropeHUU
xnopuA 6apus BaCl, npu remneparype 1520°C auccoumupyer ¢ o6paszo-
BaHHeM neryyero MoHoxnopuaa BaCl, usnyyaromero B 3e1&Ho# o6nactu
cnekrpa.

[MpumeHeHUe Xiopara 6apus OrpaHUYHBACTCH BBICOKOH MEXaHWYe-
CKOM YYBCTBUTEIBHOCTBIO €r0 COCTABOB, OCOOCHHO COACpHKAWIUX Cepy.
ILis duierMarn3anyu 00J00HBIX cMEcelf UCTOoJIB3YIOT NapaduH ¥ KaHu-
¢dose (coct. 577, 583), NpH 3TOM CKOPOCTH TOPEHUS COCTABOB CHUAKACTCS
1o 0,5-0,8 mm/c.

Jns npupaHus 3eIEHOMY LBETY TYCKIIBIX OTTEHKOB B Kayecrse ro-
prouero ynoTpeOnsior MOJIOYHbIH caxap (J1akro3y) B jgo3ax B 3-4 pasa
npespimamux pacuéraee (coct. 582). Hanporus, cuna ceeyeHus mar-
HUEBLIX KOMIMO3ULMI MakcuMasisHa (coct. 576, 577, 586, 589), npasaa,
HACBILIEHHOCTH 3€IEHONO [{BETA CUJIBHO CHUKAETCS.

B kayecTBe y/JayHOro OKHCAUTENS YacTO NPUMEHseTcs Hurpar Oa-
pus (coct. 587-595), akTUBM3UPOBAHHBIH XJIOPATOM WIHM NEPXJIOPATOM
KaJIusl. .

CocTasbl 3eJIEHOr0 OTHg Ha OCHOBE KapOoHara Oapus XapakTepu3sy-
101 6os1ee caboil LBETOBOW HACKIIIEHHOCTRIO (cocT. 576, 597).

[Tpu oTHOCUTENBEHO HU3KMX TEMMEpPATYpPaX Meab W €€ OKCHJ ToKe
OKpamIMBaOT MNJIaMs B 3€JEHBI LBET, KOTOPBIM PE3KO YCHIMBACTCH,
npuobperas CUHUN OTTEHOK B PUCYTCTBUU XJIOPHIOB (cocT. 598).

D712 3KCIpecc-peaKiys NPUMEHSETCS B KAYECTBEHHOM aHalu3e
" (npo6a benbmreitna).

OAHaKo yame coy MeAHM HCMOJB3YIOTCs B cocrasax GhuoleToBoro
¥ roslyboro orssi.

Emé Kpykc npeuioxkun Taamil B BUAEC Xnopara YU nepxJjopara /s
CUTHANBHBIX COCTABOB, JAIOIIUX 33 CYET aTOMAPHOTO U3Y4YeHUs BeJIU-



I'nasa 17. IIpeToBEIe BADHAUHH HA TeMY 307

KOJIeNHBIA H3YMPYAHBI 1BeT (cocT. 599, 600). K coxanenuio, ocHosHas
4acThk cOofIeil ATOro Uy IeCHOro IeMeHTa Obla 3aieficTBOBaHA B KavecT-
BE SAJAOB 1 ABOPLOBBIX NEPEBOPOTOB. ' .

BoandpaM 1 perdil ToXe OKpalllMBaOT [1aMs B OJe AHO-3e1EHBIN
LBET, HO IIOKA MPOU3BOAHBIE ITHX IEMEHTOB B CHI'HAJIBHBIX COCTABAX
MPAKTHUECKH HE MPUMEHSIOTCS.

17.5. Cnum 3eMAs 6 CUAHbE 20AY0OM

Kax H3BECTHO, atMocdepa 3eMIH JIerKO PacCcerBaeT KOPOTKOBOJIHO-
Bole Jjyun. CHUrHajlaMd CHHEIrO OTHS Heab3s I0J1h30BAaThCA HA
607BLIOM paccTOSHHH, TAK KAK LBET TAKOTO CHUTHaIa HEMYAPEHO CIy-
TaTh ¢ KEITHIM. Kpome Toro, xopourue cocraBb! CHHETO OTHs ¢ HACalb-
HOM CHEeKTpaJpHOM XapaKTEPUCTHKON B apceHasle MUPOTEXHUKOB 60JIb-
1as peKocTb.

IIpakTHuecku no-
JlydeHHE CHHEro OrHs
OCYIECTBISETCS uc-
KJIIOUUTETbHO HA OCHO-
BE€ MOJIEKYJISPHOTO H3-
JydeHus cojield Mean
(Tabn. 32).

CaeueHne «MegHO-
ro» TUIaMEHH UMEET TpH
CUCTEMBI IIOJIOC: Kpac-
HYIO, 3€JIEHYI0O U CH-
Hroro. Iloatomy B 3aBu-
CHUMOCTH OT TeMmIiepa-
TYPHBIX M OKUCJIHTEb-
HBIX YCJIOBUIH, a TakkKe
[IPUCYTCTBHUA I'aJIOr€HOB
OHO MOJKET CYILLECTBEH-
HO M3MEHATHCA.

IIpu oTHOCHTENBHO
«HH3KHX» TeMMepary-
pax miamMeHu mpeodsa-
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maeT MoJjiekysaspHoe uzitydenue CuQO ¢ kpacuBbIM (PHOJETOBBIM OTTEH-
KOM.

OCHOBHBIM HOCUTEJIEM CHHETO M3JTyYEHUst SBISETCH MOHOXJIOPU
mea CuCl, uMerounili B criekTpe OAHY 3€JIEHYI0O M YETBIpE CHHE-
¢uoseroBsix nosockl. [1o 3Toif nputKHe cuHel U roiy6oif okpacke mia-
MEHU COCTaBOB CNOCOOCTBYIOT MpOLECCHl BhIACIEHUS Xmopa. Tak, rope-
HUE XJiopaTa Kajiug ¢ cepodd u Meabio (coct. 613) npusoanr k o6pazosa-
Huo MoHoxsopuaa CuCl u mnams okpaluBaeTcs B CHHHH LBET, a 3aMe-
Ha cepbl Ha JakTody (cocT. 598) cnocobeTByeT 0Opa3oBaHUIO OKCHIA
Meaun CuO B8 BoCCTAHOBUTENBHOMN Cpefie yrapHOro rasa u niams nosiyda-
eTcst 3e18HpIM. CMECTUTBH OKPAcKy IL1aMEHH B CUHMH LBET MOXKHO, BBEIS
B peakuuro karomesss Hg,Cl, uimn xnopug aMmonus.

Tabauna 32. Cuznanvisie cocmaest CUHE20 02Hs
% Ne| 601 | 602 | 603 | 604 | 605 | 606 { 607 | 608 | 609

Kasms xnaopat 61 52 56 45 53 70 58 56
Kanins nepxnopat 65
Memu (IT) cynspux 44 20
TopHas cHHB 19 27 22 43
Masnaxur 26 9 20
Cepa 20 21 22 12 21 12 22 15
ANIOMO-KATINEBELIE KBACIBI 9

% Ne{ 610 | 611 612 | 613 | 614 | 615 | 616 | 617 | 618

Kayms xnopat 65 54 66 67 35 71 64 51
Kanunsa nepxnopat 73
bapus HuTpar 33 33
Meaw (IT) cynsdun 22
Meau (II) pogaHun 24
Meau (IT) aneTat ocHOBH. 21
Mep#u (IT) okcasiat 23
Meau (I1) xn1opokcun 16 18
Menan (II) oxcun 27
Cepa i3 18 17
Me iHble ONUAKN 17
AMMOHNS XJI0pHA 8
[T 12
Wnuron 10 S
JHexctpun
Kanundons S 9
Creapun i 6 8
Actanst 3

(=)
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Hano orMerurs, 4ro.B psay rajoreHHIOB Meau Haubojee uucroe
CHHee CBEUCHHE BBI3hBAECT OfHoBaIeHTHHIH fogua Cul u 6pomuy CuBr.
HcnonpioBanye B KayecTBE OKHCIUTENEH «MeaHBIX» cOCTaBOB OpoMara
KBrO; u #iogara kanus KJO; nossonser nonyyurs Hanboslee HachilleH-
HOE CHHee M3TyHeHHe.

H3zpectHo, 4T0 CBeYEeHHE MOHOTATOreHHAOB MENH MNpOMBISETCH B
Yy3KHX TeMIlepaTypHbIX UHTepBanax: cunee B npeaesnax 400-840°C, ze-
né€noe — 900-1000°C.

CuHee «MenHoe» [J1aMs OYEHB YYBCTBUTEIBHO K TPHMECAM.
Hocrtarouno npucyrcTsus 1/500 gactu coseil Harpus, 4ToObl
«BBIMA3aTh» ero B rpA3HO-XKENTHIM LBET.

K coxanenuto, GOJBUIMHCTBO MEPCMEKTUBHBIX IS MHPOTEXHUKH
cosell MeaH (BKJIOYas IaJIOreHHAB!, HUTPAT, XJIOPAT U NepXJiopar) rur-
POCKOMUYHBI ¥ ¢ 3TOH 1{eJIbIO MPAKTHYECKM He ynoTpebasoTed.

B kayecTBe IUTAMEHHBIX JOOABOK HCMOJB3YIOT HEKOTOPBIE COIM
IByXBajleHTHoH Meau: auruapokcogukapdonat 2CuCO;-Cu(OH),
{(Mennas Jasypb, ropuas cuub, coct. 601-604), aurugpokcokapdonar
CuCO;-Cu(OH), (manaxuT, ropuas seneHp, coct. 605-607), cynshuz
CuS (xosennun, coct. 608-610) u xnopokena  3Cu(OH),CuCl; (cocr.
611, 612). U3 coneit ognoBalieHTHOM Meayn npumensior cyiabdhun Cu,S
(xanbko3uH, MeaHblii Oneck) v Thoumanar (poganug) CuSCN (cocr.
616).

Kak npaewio, HACBIIIEHHOCTE CHHHM LBETOM «MEXHOIO» IIAMEHU
NoaoOHBIX CUIHAIBHBIX COCTaBOB He npesbiniaeT 30%, No3TOMy HX KOp-
PEKTHee HA3pIBATH «TOJyOBIMUY.

BmecTe ¢ TeM, B ycTpoiicTee deliepsepKoB Wi MOy HeHHS AeiicTBH-
TEJbHO CHHMX OTHEH HMHOIAZ HCMOJB3YIOT KOMIEKCHLIE AMMMRAKATHI
Mean, Hanpumep, [Cu(NH;)4]ClO; mmm [Ca(NH;),]NO;). Ho a1 seme-
CTBa CKJIOHHB K THAPATOOOPa30BAHUIO, COCTaBhI Ha HX OCHOBE AOJIIO He
XpaHATCAd M B TEXHOJOTMM CHTHANBHBIX OrHeid, TpeOymouMx BHICOKOMH
HAAEXKHOCTH, OOBIYHO HE MPHMEHSIOTCS.

Conu mEARA  TAKKE OKpallMBaroT IjiamMs B CHUHUH L(BET, HO 3TO
HMCHHO TOT cnyqaﬁ, KOorga «MOXKHO TOMNUTb U aCCHUTHALUAMMNY, NOTOMY
4TO YUCTHIC COCJHHEHHA 3TOI0 DJIEMEHTA BECbMa NOPOTrH.
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IpousBoaHble MUHKA, KaAMUs, BUCMYTA, AJIOMUHHA H CBHHIA
MPUJAIOT OecUBETHOMY [IaMeHH TonyOOoBaTy0 OKPacKy, 4acTo C 3elne-
HOBATBHIM OTTEHKOM.

Hexoroprie Metannouasl (cepa, celieH, TeANXYp, MBINBAK, CYPhb-
Ma) UMEIOT B CHEKTPE CHUHUE MMONOCHI MOTMIOIEHHS, HO B [PAKTHYECKOH
IMPOTEXHHUKE GONBLIE MCTIONB3YIOTCS B KOMIO3HIUAX «YHUCTOTO» OeNnoro
MaMeHHU.

17.6. Cunmemuueckga naiumpa

3 Haere, yeM ¢Gu3HKH oTandaercs ot corpyauukos 'AW? Ouun cum-
TAIOT OCHOBHBIMU KpPACHbIH, XKENTHIH U CHHUI HBET, a HE 3eNEHBIH,
KaK MpeLyCMarpHBaIOT Mpasuna BOAeHUs asromoOuns. Mmeuno 6ma-
,rofaps CMELIEHHIO STHX L{BETOB MOXKHO MONYYHTh JIHOOBIE OTTEHKH CIEK-
Tpa. .

C gercTBa Mbl 3HAaeM, YTO HATOKEHHEM JKENTOM M CHHEH Kpacku
MOXHO «CHHTE3UPOBaThb» BCE TOT K€ 3€NEHBIA LBET, CMELINBAHUEMY
KENTOTO W KPACHOTO I{BETOB MOXKHO [ONYYHUTh OPAHXKEBBIH, 2 KOMIO3H-
LM KPACHOTO M CHUHETO M2EéT hHrosieTosbii LBET.

V du3ukos Beé BHrasauT ewé 6onee 3anmyraHo. HamoxxeHue crek-
TPAIBbHO YHCThIX
LBETOB MOXET Ja-

BATh COBCEM He- romy6oi g . .."..4... . g bUONETOBHI

CHHHI

OXMAAHHBIE  pe-
3ynetathl.  Tak,
KOMOUHALMS MO- 3eNICHLIA KpacHbIH

HOXPOMHOI'O KEN-
TOr0O H  CHHETO
CBETa MPHUBOIUT K
MOJTY YSHHIO HE 3¢-
nEHOTO, Kak B )
clyyae CMEHIeHHSs KEITBIH
Kpacok, a 6enoro

cBera. Y «CNEKTPAIbIIMKOB) TAKHUE HBETA HA3BIBAIOTCH «IOMOJHHUTENb-
HeiMuy». HanpuMep, 3enéublii Ber SBASETCS AOMOTHUTENBLHBIM K Kpac-
HOMY, a4 OpamKeBblil — K roftyGoMmy.

KENTO-3eNIEHBIH OpAHKEBBIH
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OTH TaHHCTBEHHbIE KOMOMHALMM LIBETOB HaM elUE MPUTroAATCs AJHS
rpaMOTHOTO pa3MelleHHd MHPOTeXHUWYECKHX (UTYp NpM YCTpoiicTBe
¢eiiepBepkoB. A moka, 4ToObl He 3aryTaTbCs B NPUTOTOBJIEHUH «LIBETO-
BBIX KOKTCHJIEH», HCIIOJIB3Y HTE€ MaruiecKui Kpyr.

17.7. Koz0a écem 6cé ghuoremoso

@ OOPYKHBLWIHMCHL T1yOOKMMM Hay4YHbIMM PEKOMEHIALMAMU, [10XKa-
Jiyii, Tenepb Bbl U camH cMOITIH Obl «CHHTE3HPOBATLY (PHOJIETO-
Bbiil OTOHb. ONBITHLIE MUPOTEXHUKH MOJIYYaIOT €0, CMELIUBas COCTABbI
CHUHEro M KpacHOro njameHu (cocT. 622-624, tabn. 33). INpeobnananue
KpacHOTro OTTEHKa MO3BOJISIET NPUTOTOBHTh CUPEHEBbIE H NAXKE JILIOBLIE
OTHH.

Taoauna 33. CuznanbHble cOCmassl Huonemosozo 0ZHA

% Ne 619 620 621 622 623 624 625
Kanua sHutpat 39 37

Kanua xnopat 26 30 48 67 70 60
Kanua nepxnopat - 57

Kanunst xapbonat 12
CrpoHuus xapOosar 4 6

CTpoHuksA OKcanat 7 5

Menau (1) okcun 10 9 37

Manaxut 8 8

Cepa 25 24 22 16
ANIOMO-KaHEBBIE KBACLibl 16 12
Hnuton 11 12 11

Iexcaxjlopatan 6 5

HexoTopble XUMHYECKHE MEMEHTBl U B TOM YHMC/E COJIM KAIHUSA OK-
pallMBAIOT MiaMs B (PHONETOBBIN 1[BET, NPUUYEM, HAaUOOIEE IPKO OH Npo-
ABJISICTCA B BOCCTAHOBHMTEJILHOM Cpeae, TO eCTh, B CMECIX ¢ OTPHLATEIb-
HbIM KMCJIOPOAHBIM GanaHcoM (coct, 619-625). Kak npasuno, kanuiiHoe
riaMs MaJIOMHTEHCHBHOE M CaMOCTOATENIbHOTO 3HAaYeHUs He umeer. Ero
OKpacka JIerk0 MacKUpyeTcsl JPYrHMH BEHIECTBaMH, 0COOEHHO COMSIMM
HaTpHI. '

KpacuBoe ¢uoneToBoe njams, AaXKe C KpacHOBATHIM OTTCHKOM,
JoCTUraeTCs u3tyueHuem okcuaa Mean CuO npy HHU3KUX TeMTiEpaTypax
cropaHusi coctaBos (coct. 619-621).
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PyOounmnii, rajutiii ¥ He3HH OKpallMBalOT fUiaMsl B GHOJICTOBBIN
LBET, HO B BHAY HHM3KOH QOCTYMHOCTH B IMPOTEXHHUKE OHU He NPHUMEHS-
H0TCA.

17.8. Opanesoe nebo, opaniKesulii 6epbaiod

aKkHe CUrHaabHble OrHH CKOpee HCKUTIOYEHHE B apceHasle OCHOB-
HBIX L{BETOBR IU1aMEHH, HX FIPUMEHSIOT pexe ocTajlbHbIx. OpaH-
JKEBBIH LBET OTHS [TOJIyHaKOT CJIOKEHHEM KPAcHOTO M KEITOr0 OTTEHKOB
(tabn. 34). IluporexHUYeCKHE CMECH 3TOrO THIIA B Ka4eCTBE HOCHTENS
SKENITOH OKPACKH Yamie OCTAIbHBIX BKJIKOYAIOT HErMIpOCKONMYHbIH OKca-
Jat Harpus Na,C,O4 B xoMOuMHauusx ¢ okcasiatom SrC,Q, (coct. 626)
i kapboHaToM cTpoHuus SrCO; (coct. 627) mubo mennoM (coct. 628).
OCHOBHbBIM OKHMCTMTEIIEM MOAO0OHBIX KOMIO3ULMI siBjisteTcs GepTto-
JICTOBa COJIb, KOTOpPasi K TOMY 3Ke
pe3Ko cHukaeT Temreparypy Boc- Tabmuna 34. CuzHanbrbie cocmagbt

[UIaM HEHUS 3THX MHPOTEXHHUYEC- OPAHIICEB020 0ZHA
KUX COCTaBOB. % o | 626 | 627 | 628
B xauecrtBe roproyeii nobaB- [ Kamua xnopat 52 59 54
KM B CUTHAJIbHBIX 3BE3AKaxX OpaH- | Kasbuwi xapGouar 8
2
JKEBOr0 OFHsl OBBIYHO HCHO/b3Yy- |-—iBoHuus xapOotar !
. CrpoHuHs OXcagar 13
10T UAHUTOJI, KOTOPBIM TAKXE BbI- Harpus oxcanar 17 20 25
CTY[MaeT HeMEeHTaTOPOM. Wauton 18 9 13

17.9. Cowércs Kaunom beaviii ceem

%‘ eJioe Ijiams B CHEKTPaJIbHOM OTHOLICHHMH MIpeCTaBfisier coboil no-
BOJIbHO C/OXHYIO KapTHHY. IIpHiiexHble 11KOJILHUKH NOMHSAT, YTO
€ro MOXHO [OJIYYHTb CMEUIEHHEM KPacHOro, CHHEro M 3eJIEHOro CBETO-
BbIX HOTOKOB WM ¢mé Jiyuiie — cobpars BOCAWMHO BCe LIBETa Pajyrd.
Tenepb Bbi 3HaeTe, yTto Oeiblii UBET MOXKHO €O34aTh HANOXKEHHEM Tak
HA3bIBAEMbIX «AOMOJTHUTENBHBIX» OTTEHKOB, PacloJIOKEHHBIX Ha [POTH-
BOIOJIOXKHBIX CTOPOHAaX Maru4eckoro LBETOBOTIO Kpyra.

B dopmMupoBaHuu 6€10r0 [UIAMEHHM OrPOMHYIO POJb MrpacT H3Jiy-
YeHUEe pacKaJE€HHBIX YacTHll OKHCJIOB CTOpaloIIUX METALIOB, B YHCJTIE
KOTOPBIX MNPUMCHAIOT MarfHuii, anioMuHui (coct. 629-632, tabn. 35),
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HHPKOHHIi, THTAH, TOPHH U Aaxe JaHTad. MHoraa Hcrnonb3yoTes ux
HepueBble crl1aBbl, Harlpumep, cocrara CeAl,.

Ta6auna 35. Cuznanvusie cocmasst 6€/1020 02HA
% Ne | 629 630 631 | 6321633 [ 634 | 635 636 637 6381 639 | 640

Kajytus nurpar 45 33 57 | 67 81
Kanusa xnopat 58 90 77 1 40
bapus_HuTpat 351 66 18 | 41 1 73 | 57 20
AMMOHUS NHUKpaT 30
CBuUHLIOBBII CYPHK 4
XKenesnpliit cypux , 20
Cypompt (I cynedun 13
Onosa (IV) cyasipun 14 18
Cepa 25 1 15 20
YroJib apeBecHblit 3 19 1 23
MarHueBble ONHIKU 101 30 7 6
CypbMa 10 16
Hautou 10
1Hennax 4 17 i1
Hapaguu 10
Kauudonb 7

Bonee pocTymHbie OMPOTEXHUUYECKHE CMecH, coaepkaniue deppo-
CHJIMIMH MM KPEMHMI ¢ MepeKkUchbio OapHs Halld [IMPOKOE NpUMeEHe-
HUE Kak B KAYECTBE OCBETUTEIIBHBIX, TaK H CUIHAJILHBIX CPEACTB.

Unorpa B cocrapax 6efioro OrHs B KayecTBE «OTOEIHMBANOLIUX)»
OKHUCJIMTEJIEH HCIONb3YIOT HATPATH! CBHHHNA M 0apHA WM UX OKCHABIL,
B pe3y/ibTaTe TEPMHUECKOM NHCCOLUMAUMM KOTOPLIX B MaMEHM HayMHa-
10T U3YYaTh cBeT Mosiekyisl PbO u BaO.

Vyurbigas, 4TO M aTOMapHOE U3y yeHue bapus A1t 6e10ro TUlaMeHH
SIBASIETCS ONTUMAJbHBIM, NOXay#, Hanbonee 3QPeKkTHBHON CHrHATBLHON
CMECBIO CEIyeT [PH3HATH BLICOKOTEMIIEPATYPHbIA MarHHEBbIM COCTaB
630.

Crapble PeLerThl COCTABOB 0EIOro OrHs B OCHOBHOM [TOCTPOEHBI Ha
NpUMeHEHHH cypbMbl {cocT. 632, 633), MblibAKA H 010Ba B cBobon-
HOM COCTOSIHMM NTHGO B BHE cydbGUAOB, HarlpuMep, anTuMorHs Sh,S;
(coct. 634), peanbrapa As,;S;, repuenGeprura SnS u auecyabpuaa
os10oBa SnS; (coct. 635, 636). HecmoTps Ha KpacoTy co31aBacMoro ruia-
MEHH, 3TH HU3KOTEMIEpaTypPHbIE CMECH HE MOTYT pa3BUBATh GOJbLIIOH
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CHJIbI cBeTa U 0OJIbILE NOIXOAAT A/ defiepBEpKOB, a He M CHTHAIH3A-
L. »

I'1aBHBIM MPEHMYIIECTBOM CHTHAJBHBIX COCTaBOB OEJIOro orus me-
pea ApyrvMHM SBISETCS WX XMMMYeckas AocTynHocTh. Jaxke ecnm y Bac
HET MarHusi, (HPKOHUS WJIM JIaHTaHa, 3a/1a4y MOXHO PEelIUTh HAMHOIO
npoine. Hermsoxue pesyiibrarbl AaéT coxuranwe napaduHa (cocr. 637)
WK gpeBecHOro yris (coct. 638, 639) B cpesie CHIIbHBIX OKMCIIHMTENEH:
HHUTpATa MJIK xnopata Kaiusa. CpenHss CKOpPOCTb rOPeHHs TAKUX KOMIIO-
3uumii B npeccoBanHom Buae 0,9-1 mm/c. Emé Gosee sipkue cUrHaIbHbie
cocTaBbl 00pasyroTes Npu A00ABICHUH K TAKMM  CMECSIM  OKCHMJa KeJie-
3a {coct. 640).

17.10. JIposasumeru noréma

E’ _’ Z akKk y ObIBaeT, UTo MyJisl Jierue JICTUT BhEPEN, 4eM B HYIKHOM

HamnpapJICHUH, [O3TOMY MJI TOro, 4robbl cae/iaTh BHUAMMO#H
TPAeKTOpHIO ¢é nosiéra (WM cHapsana) H3o0peau TpaccHpylollne ¢o-
ctaBbl (Tabs. 36).

Tabauna 36. Cocmaesi 6enoil u kpacunoii (*) mpaccei
% Ne | 641 | 642 | 643 | 644 [ 645 | 646 | 647 [ 648 | 649
Bapus nuTpaT 42 55 49 65 55 33 65 69
bapus nepokeua 30 47 10
MarHueBbIE ONHIKH 19 22 35 36 25 35 17 25 31
ienax 6 10 15 10 3
Katugons | 10
Hadranun 21
Iexcax;10opaTad 60

Yo Ne 650 651 - 652 653 654 655 656* 657*

Bapust huTpaT 79 12 50
bapus nepoxcua 67 73-95
bapus xpoMat 30
CTpoHUMA HUTpAT 60
CTpOHUMA MEPOKCHT 70-90
Kanpuna pe3nHat 5-20
LluEKa cTeapar 1-10
Kenesnslii cypux 80
MaruueBsie OMUIKH 19 20 35 5-25 20 20 30 1-10
Hanron 1 15
IHennak 2
Onuda 10
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B cBoé BpeMms C OTOH UENbI0 MCHOAB3OBANUCH ABIMOODPAzYIOIINE
tpaccepbl ¢ 6esbM pochopoM ubo MIaMeHHO-ABIMOBbBIE CMECH MarHHs
¢ reKkcaxjopiTaHoM B MIpUcyTcTBUM HadTamuHa (cocT. 641). B Hactos-
muit MOMEHT MPHMEHSAIOTCA MCKNIOUUTENBHO OrHEBBIE COCTaBhbI, [IO pe-
gentype Oiu3kHe K OCBETHTEIbHBIM U HEKOTOPBIM CUTHAIBHBIM KOMIIO-
SHULHSM. ’

Haylmo YCTAHOBJICHO, YTO YYBCTBUTC/IBHOCTL HAULICIo rjasa K

KpacHbIM JIy4am IOYTH B Ba pa3a BhIIIE, 4eM K 3€1EHBIM U B
Tpu paza, 4eM K OeJibIM.

VuurbiBas Maablii 0OBEM 3arpyKaeMoro TpacCHpPYIOIEro cocTapa,
MCHONB3YIOTCH MEMJIEHHOropsiiHe cMecH, o0pasyloimue OuYeHb fApKOoe
miams. B kauecTse roprodero B OCHOBHOM MPUMEHSETCS MarHuit (pexe
amomunuii). M3 oxucrureneit ynorpebasitor nutpat Gapus (cocT. 642-
652), narpust u kamus. B uncie Takux cMeceif repMaHCcKHe COCTaBHI Anis
OpoHeOoiiHO-TpaccUpYIOIUX MyJIb (COCT. 642) U cHapsAaoB (3HAMEHM-
TolH «pefinMeTasiy, cocT. 649), a Takxke pycckue cocTapbl IlnajioBa
I TpExNuHelHbIX Mysb (cocT. 648). Cuna cpera naubosiee SpKuX
TPaccUpyOIMUX KOMNO3UuMii nonodHoro cocrasa npesbimaet 3800 cB.
(cocT. 644).

Jns obnerdyenus MX BOCIUIAMEHEHMs NOMOJIHUTEILHO BBOAST flepe-
kucek G6apus BaO; (coct. 642, 647, 651, 653) nubo ero xpomar BaCrOq
(coct. 654).

Dpanuysckue paspaboTUHKK [UTs Tpacchl GeIoro orHs OfHO BpeMs
J@Xe UCTIOIB30BAJIH MATHHEBBLIH TepMHT (cocT. 655).

B Tpaccupyrollinx cocTaBax KpacHOrO OTHSl HCIOIBL3YIOT HUTpaT
cTpoHuUa (cocT. 656) U ero nepekuch SrO,, Kak, K MpUMepy, B aMmepu-
KaHCKUX TPAcCHPYIOWMX fysix (coct. 657).
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B kauectBe CBS3YIOIEro KOMIOHEHTA [pPH 3afIPeCcCOBKE MOJOOHBIX
MIMPOTEXHUYCCKUX CMECEH HCHONB3YIOT mesuiak, GeHongopMaIbaerua-
HYIO CMOJIy, Pe3UHAT KaJbLMs WM CT€apar MHKa, KOTOPbIM K TOMY e
CHHKAET X I'MIPOCKONHMYHOCTD.

Jtst GosibuIMHCTBA, MPUBEACHHBIX B Tabuie 36 TpacCHpyIolUX Co-
CTaBOB, y/JejibHas CBETOBas SHEPrusl JICXKHUT B TPATMUMOHHBIX Mpenesax
4400-6500 cB. x ¢/r. O6bIYHO, B FOJETE CKOPOCTh TOPEHUS TPaCCHPYIO-
IIKMX COCTABOB YBETHYMBAETCSl B HECKOJIbKO pa3z, K TOMY ¢ HPHUXOIMUTCS
YUMTBIBaTh CHJIbHOE OXJILKACHME IUIAMEHH, MOITOMY IJIABHYIO OUEHKY
HX KauecTBa JaroT MNOJHMIOHHBIC UCIIBITAHHUS.

I'1aBa 18. A s eny 3a TyMaHOM
18.1. CK603b myman KpemHUcmbLil nymo

baecmum

@ 00011e-TO roBOps, TyMaH — SBi€HUE HenpuriggHoe. Mano Toro,
YTO OH OTAAET CBIPOCTBIO, Tak €€ W MEWAaeT ABMXKCHUIO TpPaHC-
nopta. Ho uHOrna 1 oH rioneseH. ..

[Tox nokpoBOM rycTOH IbIMOBOI 3aBECbl apMaaa TaHKOB COIO3HHKOB
fpopBajia HEeMELKYIO 000OpOHY M Mepellia B PeLUHUTEIbHOE HACTY IUICHHE.
Tak, maccoBoe HpPUMEHEHME MACKHPYIOIUEro AbIMA PELIHIO HCXOX
fepBoii MUpOBO BOHHBI Ha 3amanHom ¢dponte. it co3maHus Takoro
MCKYCCTBEHHOro TyMaHa Obln HMCronb3oBaH Oenblit gocdop, obpasyro-
UM [pH CKUraHUM B3Bech GochopHOro aHruapuaa u MetadochopHoi
KHCJIOThI, TIPEBOCXOAA IO TyCTOTE M «Kporoweil cuiae» OObLIMHCTBO
TPagMUHOHHBIX AbIMOOOpazoBaTeneii.

HAbiM npenctasiseT coboit ToHUaHLIYIO aapozom,Hyro B3BECHh TBEP-
IOrO BeleCTBa B Bo3ayxe. Ecnu ke mucnepcHas ¢aza — KUAKOCTb, TO
Takas CHUCTeMa HAa3blBAeTCsl «TYMAHOM». Y CTOHUMBOCTE MOJOOHBIX a3-
pO30AbHBIX CHCTEM CHJIBHO 3aBHCHT OT CTEMIEHM AMCIEPCHOCTH B3Be-
UIEHHBIX YacTHLL.

Takue aspo307M MOXHO «IPHUrOTOBUTBY) Kak MyTEM AHUCHEpPrupoBa-
HHA (M3MebUeHUs) BEINECTB (HarpuMep, NMPH KOHTAaKTE BOAbI C BUOpH-
PYIOLUHM FIbE303JIEMEHTOM B CHCTEMaxX TyMaHooOpazopaTeneld s [o-
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MalIHHX BOAOEMOB), Tak U UX KOHAeHcalueH. BTopoii MmeTon no3soJiser
[10Jy4UTb 0OJiee TOHKYIO B3BECh, MPHUYEM, MPHUMEHIECTCS KaK TepMHUe-
ckasl BO3rOHKa AbIMOOOpPa3yiomMX BeIeCTB, Tak M HX obpa3oBaHHe B
XOIE XUMUYECKOH peakUMu.

[lpuponHblii TymaH ofpa3yercsi mpH MepeOXTaKACHUM BO3AYXA H
KOHICHCAUMH B HEM MeIbYailluX kanejaeK BoAbl. ApTUCTBI 3CTpanbl Ko-
OuBatorcss mogoOHoro 3ddekTa, ycTaHaB/IUBas Ha CLEHE COCYIAbI C
«COKMIKHM» a30TOM.

I'ycroii Oefiblit a3p030abHbIH TymMaH MPedeibHO MPOCTO MOJYUHTD,
NpUOTKpBIB GakoH ¢ Terpaxnopaaom onosa SnCly, npencrasisio-
1wHM coboit k€Yo (d = 2,23) GecUBETHYIO KHAKOCTb, pearipyroilyio
C rmapamu BOABI B Bo3ayxe. Eciii ke XOTb Karuist 3TOro npoaykra ynagér
Ha 3E€MJII0, BO3HUKHET IIOTHAs Oejas Tydka. B BOCHHBIX LETAX Takas
3aBeca MPpHMEHsSICTCST PEeRKO, HPEkKIE BCEro, H3-3a BbICOKO#H cedecTouMO-
cti. Tot ke >3ddexr HabaonaerTcs npu cropaHud B cpeae Xjopa Mja-
CTHHOK CTaHHOJIS (TOHKHX OJIOBSIHHBIX JIUCTOB, B KOTOpPble HHOI[A 3aBO-
pauHBaroT WOKO/IafHble KOH(ETHI).

JleTyuse xMAKOCTH — TeTpaxynopuan kpemHust SiCly v tarana
TiCl, Tatoke Mcnob3yIOTCs B Ka4eCTBe COBPEMEHHbBIX AbIMOOOpazoBaTe-
Jeii. Jlerko rumpoJiM3ysach Ha BO3AYXE, OHM 00pa3yloT rycroii Oesbiii
JbIM M3 YaCTHUEK COOTBETCTBYIOINHX OKCHIOB:

SiCly + H,O — Si0, + HCI I’} TiCl4+ H,O — TiO,+ HCl

C nomowsto CneyuanbHoc0 ObIMA MOJICHO YCMPOUMb KAPIMUKY
@ 3UMHEz0 cada .

oadxxce 8 NeMHION
A orcapy. byxem us3

8eMoOYex  Xgou-
HBIX Oepegbes U NIOM-
HbIX 1{@EmMO8 Mbl YKpa-
CUM  XUMUYECKUM UHE-
es. s smoco Hakpoem
UX CMEKISHHbIM KOANa-
KOM, Hanpumep, mpéx-
Aumpogou  banxou ¢
BbINAGUWUM OHOM, U NO-
Mecmuat Ha RPOMUBEHD,
8 Kauecmge KOmMOpo2o
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8NONHE NOOOHOEM MOHKUL Memarnuveckuy aucm. B yenmpe niacmunxu
Hacelnaem 20pCMKY OeH30UHON KuCIOmbl, d NOO KOHCMPYKYMEN 30~
HCOHICEM cnupmogyro copenxy. Bouwe 250°C xucioma nauném ucnapsmo-
Cs1, NOKPBIBASL PACMEHUS MEAKUMU DERECOIMU KPUCMANIUKAMY, HANOMU-

HdAsl O 3ume.

B uucne Hanbosice NpHMEeHseMbIX Ha CerOAHSIILHMIA feHb QbIMOO0O-
pa3oBatenied OCTaéTcsl XJIOPUCTBbIM aMMOHMH (Hawareips), cyOamMatns
KOTOporo HauuHaetcs yxe npu 200°C. M3 opranmuyeckux abimooOpa-
3YIOLIMX BEIECTB UCMOJB3YIOTCS MapaduH, MalUIMHHOE MACIO M KOHAEH-
CHpOBaHHbIC apOMAaTHYECKHE YIJICBOAOPOALI: HadTauH, aHTpaucH
dbenanTpen (tabi. 37).
Tabauua 37. Asimosebie mackuposounsie (fenvie u cepvie) Cocmaanl

% Ne

658

659

660

661

662

663

664

665

666

667

668

669

Kanus vutpar

10

54

45

58

Kanus xnopar

20

67

20

45

41

43

43

Si

Maruus kapbouat

2

LIMHKOBBIE OTUIKH

28

IlnHka okcun

22

AMMOHMs XJIOpHA

50

23

40

33

43

41

Cepa

10

Yrojib apeBecHstit

10

10

i0

10

Hadramuu

20

20

28

40

22

25

AnTpaucH

30

Kauudons

26

I"excaxsnopaTau

% Ne

670

671

672

673

674

675

676

677

679

680

681

Kanus uurpar

40

Kanus xjiopat

29

47

44

Harpus xnopat

Coza nuuieBas

Maruus kapOoHar

yuKoBbie” OrUAKH

67

25

35

32

34

35

38

34

40

Huuka okcua

20

bypa

AMMOHHS XJIOPHI

Cepa

YTos1b dpesecHblii

Kinsensryp

(893

Katnidosis

29

Terpax;siopmeran

41

41

40

40

41

40

[ekcaxiopatau

33

30

48
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B kayectBe rOprOYero B COCTaBax MaCKHpPYIOWNUX AbIMOB 4alle BCe-
ro NPUMCHSIOT OPEBECHBIH Yrojibk M, pexe, cepy. HactnyHo §yHKUMIO
I‘Op}O‘leFO BBINOJMHAKOT OpPraHH4YeCKUc }lblM006pa30BaTe.HH, HpH'{éM,
NpPOAYKTHl cropaHus HadTa/MHA U aHTpaueHa MOTYT OKPAlUUBaTh AbIM B
cepblii U Jaxe uy€pHbI uBeT. OCHOBHBIMHM OKHMCIAMTE/SIMH NMOJOOHBIX
CHCTEM BBICTYNAKOT XJ10PpATHI KAJTUA U HATPUS, & TAKKE HUTPAT KaJIHs.

=

KiaccuyeckuM npMmMepoM AbIMOBBLIX COCTABOB, OCHOBaHHBIX Ha BO3-
rOHKe, siBAsieTcss cMech EpmoBa (coct. 658) u 6uicrporopsiuas I'op6o-
Ba (cocr. 659).

IIpu ropeHuu TteTpaxjiopMeraHa (YeThIPEXXJIOPUCTOrO YTiAepo/a)
WIM reKcaxJIopaTaHa ¢ UHKOM (CocT. 669-671) obpaszyercs cepblii nbiMm,
COCTOAIMHA M3 KOHACHCHPOBAHHBIX MAPOB XJIOPHCTOrO LIMHKA C MpHUMe-
cbio yriaepoga (cMmech Beprepa, coct. 671). B npucyTcTBUM XNopaTos,
CAOCOOCTBYIOIMX OKHMCACHMIO YIiiepona, B Xole MOAOOHOro pasjioxe-
HUs obpasyercs Geablit a6 (coct. 672-680).

B yMcrie yaauHBIX rajJIoreHoBOJOPOAOB AJis peakuuu beprepa rakxe
HCHOJIL3YIOTCS] OKTOXJIOPIIPONaH, NeHTaxJI0pOeH30/1 U rekcaxinopOeHso.
[MpuMeHeHHe KUAKOTO TeTPaxJOpMEeTaHA OrPAHMYEHO TOKCHYHOCTBHIO
ero fapoB ¥ HeOOXOAMMOCTBIO JOMOJHUTEILHOTO BBEAeHHS B ABLIMOBOWA
COCTaB CHEUHAIBHBIX MOrIoTHTENEeH (OKHUCh UMHKA, KapOOHAT marHus,
KH3€eJIbIYDP U Op. ).
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Mackupytoime cocTtaBbl 0€10ro AbiMa, KOTOPHIE B KayeCTBE BOC-
CTAHOBUTENA BMECTO METAUIMUECKOrO UMHKA BKIOYAIOT OoJsiee neiné-
BBl APEBECHBId yrosib, MEPBBIMH [PEIIOKUIM aMEPUKAHCKHE paspa-
60TuHKH (cocT. 679).
B kunemarorpade mOMHMO OMHCAHHBIX BBIIIE, YACTO MCIOSb-
3YIOT CPaBHUTEJIBHO GE3BPEAHbIC CMECH XJIOpaTa Kaaus ¢ XJIo-

puaoM amMMOHHs Ha kaHMdoJbHOU ocHOBe (cocT. 665-667). K
COXKAICHHIO, JJTUTENBHOE XPaHECHHE TAKMX COCTABOB 12 ClIE BO
BIIAXHOH cpefie oiacHO M3-32 BO3MOXKHOIO 00pa3oBaHHs OUYCHB
B3pbiByaToro xjiopara ammonusi NH,ClO;.

Bo uzbexxaHue BOCILIAMEHEHHS JbIMOBbBIE COCTABBI AOJLKHBI CrOPATh
0e3 AocTyna KUCJIOpoAa, Uil 9TOr0 MX [OMEIIAT B MELUKOBUHY JIHOO
METAJLTMYECKHIT WIH KaPTOHHBIH KOPILYC C OTBEPCTHSIMM.

- 18.2. Cupenesbiil myman nao namu

hponavléaem

azqasics riayXoid BLICTPEN, U Ha ICHOM COJIHEUHOM HeOe HeoXHaaH-

HO MOSBUAACH CTPaHHAas TYJKA, @ Y)KE Uepe3 HECKONBKO CEKyHA U3
HEE B pPa3HbIe CTOPOHB! MOTSHYNUCH UBETHBIC IYNAnbiia. JTOro 4yaHo-
ro 3Beps CTAIO BHIHO Ha MHOMHE KHJOMETphl... MMEHHO Tak, ¢ roMo-
1UBIO UBETHOI'O AbIMa MOXHO MEpPEAaBaTh CUTHANBl B NHEBHOE BpEMs HA
fosbiuoe pacctosHue (Tabn. 38).
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Jlobutecs 4€épHO# OKPAcKH JAbiMa
cojepxanue HapTajlMHa MO0 aHTPAaLICHa, a TAKKe MMOBBICHB TEMIEpaTy-
py MX pasioxenus. Jlis 3Toro B cMecu beprepa BMECTO LMHKA BBOIAT
MeTanndeckuii Maruuii (coct. 682, 683) unu anoMunuii (cocr. 684).

Tabauna 38. Cocmasst ueemnozo osimna

MO>XHO, YBCJINYMB B COCTABAX

Ne
%

682 | 683 | 684 | 685 | 686 | 687 | 688

689 | 690 | 691

Yéphste

KpacHsle

Kanus Hutpat

10

Kanus xjopat

45

50

52

20

26 29

CypoMet (1) cynbhun

Yronb ApeBeCHbIH

15

OnNWIKH ApeBeCHbIe

[Topox 6e3abIMHBbt

fTopoxoBas MAKOTb

50

ACTIOMUHUEBas nyapa

Marsuessle onwIKH

19

Hadranuu

21

40

35

32

AHTpauex

23

Fapaguu

Hpuro:

Jlakrosa

20

32

Caxapo3sa

26

Jérots

20

ITapaToHep

60

Ponamuu b

a-Hadton

14

ANM3apHHOBLIA KPACHbIH

48

I'excaxyopytan

60

59

56

Ne
%

692 | 693 | 694 | 695 | 696 | 697 | 698 |

699 | 700

Kpacusie

Kanua Hutpat

25

Kanua xnopat

27

35

30

23

30

33

Kanus nepxyopar

25

Hatpus GukapGoHat

CypoMst (I11) cyaspun

20

Cepa

OnunkH ApeBecHbie

35

Jlakroza

20

25

28

24

Caxapo3sa

28

JlexctpHu

[Mapatonep

65

31

60

31

Poaamuu b

50

40

11

40 43

MeTn1aMHEOaHTPOXHHOH

43
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Tabanua 38. [Ipodonscenue

Ne L 701 [ 702 [ 703 [ 704 [ 705 | 706 [ 707 | 708 | 709

9, "
7 OpaHxesble Kenrole

Kanus xnopar 20 11 25 40 40 30 3s 30

Ammouus Suxpomar 35

AVYDHUNUIMEHT 40

CByUHUA AHOKCHI 50

OuuMiKy apesecHbie 50

Maruueskie ofuIKu 15

JlakTo3a 14 30 20 20 25 20

Caxapo3sa 20

Popamuu B 20

XPU3oHUAUH 75 45 14 i0 10

Amunoazobenszon 40

Avpamun 30 26 40

Kupopakxk 20

No | 710 [ 711 [ 712 [ 713 [ 714 [ 715 [ 716 [ 717 | 718

(A .
%o Kénrtee

Kanus uurpat 30 34 40

Kasiug xJsiopar 33 34 31 25 30 21

Harpus 6uxapGonat 29

Mt b KOBUCT bt AHTHAD. 31

AVDUORIMEHT 55 27

Cepa 15 29 9

Jlaxrosa 24 25 25

Caxaposa 13 20

XDU30HANH 9 56

Avpanuy 34 41 33 38

Cypau [ 50 3

| y-Hutpoanunun 50

CTeKnAHUbIH T0POoK [9
Nol 719 [ 720 | 721 | 722 ] 723 | 724 | 725 | 726

L4
i KopHuuenbie 3enénpe

Kanua sHutpat 40 | 20

Kanus xsiopat 33 | 34 35 35 | 34

Meau (I} okcua 50

CBUHIIA AMOKCU 35

Cvpomsbl (IT1) cviasdun 20

Cepa - 20

Yrons JApeBecHbIi 10

] llopoxoBas MAKOTH : 20

Maruuessie oUHIKH 15

Hapadiu S

Jlakro3a 26 25 25 25 25

CynpaMuHoBbIl KOpHUY. 45

Huauro 26 14 28 28 14
AypaMiuH 15 12 27

AVDUIIIMEHT 27 12 20
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Tabauna 38. [Ipodonscenue

Nl 727 } 78 | 79 | 730 | 731 | 732 [ 733
% CHHHe
Kama xaopat 30 25 25 40 35 35 35
AmmMonus Guxpomat 7
Jlakto3a 15 15 25 25 5
Caxapoza 3
Jlexctpux 20
Wnauro 60 40 40
MerthneHogblit CHuMIT 20 40 40 60
Mertunduonet 50

Tarke HCNoONB3yIOTCS BBICOKOTEMIIEPATYPHBLIE COCTABBI C TMOBBI-
LIEHHBIM COACPKAHUEM XJIOPATa Kalug U 0e3 XJIopUcTOoro aMMOHHSA, B
KOTOPBIX [POUCXOAUT HEIIOJIHOE CrOopaHve KOHISCHCHUPOBAHHBIX YICBO-
IOpOoJoB (cocT. 685-687). A B HEKOTOPBIE CMECH IaXe BBOAAT MUPOKCH-
NuHOBLIH (cocT. 684) nnu aApMHbBIH TopoX (cocT. 688).

J1s uBeTHONH OKpacKd AbIMa UCIIONB3YOT BO3MOHIACMBIE KPACUTCITH:
aJM3apHB, napaTonep M poaamun b (Kpacabii); cyaan IV (maanno-
BO-KPACHBIH); XpH30HIAHE, AYPAMMH H peajbrap (kéaTeid); cyaan I —
JKHpOpaH:k (OpaHKeBbIH); cynpamMHH (KOpHMYHeBB1i); THOHHH TOTy-
6ol (rony6oi); MeTH/1eHOBBIH T0/1y6O0H, HBANTO (CHHHIT); KpHCTA-
JinYecKuH PHoIeTOBBIH, MeTHIPHoIIET (cHHe-PHOIeTOBDbI).

C uenplo MofAyyeHus JbpIMa yCTOHUYHBOrO 3¢/IEHOIO LBETA YacTo MC-
MOAB3YKOT KOMOWHALMIO CUHUX M KEATHIX MUCMEHTOB, A TAKKE CMECH
aypamMHHA C MaJIaXUTOBBIM WY OPHILTHAHTOBBIM 3€/IEHBIM.

Bo u3bexaHue pazpylIeHUsT KPACHTEACH CHUXKAKOT TEMIIepaTy-
Py peaKuMyd CMECH, BBOAA B KauecTse TOPKOHEro YrieBoJbl:
JAKTO3Y, CaXapo3y, KpaXMasl ¥ JaXe APEBECHblE OMUIIKH.

Kak npaBuno, uBeTHbIC ABIMOBBLIC COCTABHI BKIIOYAIOT TLIATEIHHO
H3MeNbUEHHBIE U epeMelllaHHble KOMITOHEHTBI: okucautTeds (30+10%),
roprouee (20+5%) u nurment (50+10%). Moxere monpobosars.

I'naa 19. laémb 0e30macHbIe IIBeACKHE

CIIHYKH B KAXKAYI0 HIBEACKYI0 CeMbIO!

f ’ Z PEACTABNACTE, HC TAK NaBHO — ABa CTOJICTHA Ha3an, KOraa CrIMYKH
elIE He n306pem/1, a O CYWIECTBOBAHMM ra3oBbIX 3aXKHUra/lok HE

-
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JOrafipIBa/INCh, KAXKAOMY KYPWIBUIHMKY TIPUXOAWIOCH HOCUTL B KapMa-
He He TONBKO Marmupocsl ¢ HAAMUCHIO « MKH3Ipas mpeaypexKaacT», HO U
rpomo3akoe orHuso ¢ purmném. [IpuuéM, npoueaypa nonyveHus ¢ ero
MOMOWIBK)  OrHA  HallOMMHAaNa UeNbI  puTyall, [O3TOMY HHCJIO
KYPHIBUIMKOB OBLTIO 3HAYUTEIBLHO

MCHbBUIC, 4ECM CCroaHA.

= e
3HaMeHUTBIH aHrnukickuil XuMuk Pobept boine (1627-1691) He mor
C 3TuM cmupuThea U B 1681 r. norpy3wmn niyduHy B pacTsop cepsbl ¢ Ge-
JbIM ¢oedopom, HOBLIH CrIOCOD MOAYHEHUSI KOTOPOTro OH M300pén Ha-
kanyHe (1680). Tak mossBuAuch Nepsble CIHYKY, HO pafoBaThes ObLIO
PaHO — OHU 3aropajuchb MPH BLICEIXaHUU.

Ero 3eMisk — anrekaps mo uMeHH JoH Yokep nowén jgajibiie ¥

npeanoxun Ooliee MPaKTUYHBIC CIMTUYKH, KOTOPblEe BOCIIaMEHIUCh JIEr-
KHMM TpeHHEM MEX/Y CKJIaJKaMy OyMary ¢ TOMUEHbIM CTEKIJIOM.
Kak u3BecTHO, cnuvueyHass MaHyhakTypa BeaéT CBOIO poOJO-
cnosHyto ¢ 1833 r., korna HeMeukui xumMuk Kamepep nponarn
BeHCKuM ¢adpukantam Pemepy u [lpewento cekper doctop-
HOM Macchl, NErKOBOCIIIAMEHSAIOLLEICA TpyU TPEHUH O LIEPOXo-
BATYK) MOBEpXHOCTb. KOBOOW B KMHO OOBIYHO C 3TOH UEAbIO
UCTIONABL3YIOT TMOAMETKY WIM [I0CaJAOYHYI0 001acTh CBOMX
JUKUHCOB. ’

CnuueuHble TONOBKU (QOPMHUPOBATIM U3 cePbl, MMOKPHLITOH cMechio
6enoro dochopa ¢ ABYOKHMCHIO MAPraHua v cypuKa. J{ia H3roToBIIeHMSs:
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DoJice IOpOTrHX cUYEK yHoTpeO snu AROKCHA («lepeKuchb») CBHHNA
PbO,, HekoTopbie KpacuTeu (OEpaHHCKYIO a3ypb, KPOH, YIbTpaMapuH
U Ap.) U aaxe ngeTHble aku (Tadn. 39).

Conepxanue OGenoro docdo-
pa B TaKux clIMYKax COCTaBIsIo
Bcero 6-18% u, B 3aBUCHMOCTU OT
BXOAAUIMX WHIPEMEHTOB, 4allle
BCEro OHH UMEJIU KOpUYHEBBIH
(coct. 734), KpacHO-KOpHUYHEBbIH
(coct. 735), apko-KpacHbIH (cocT.
736) n paxe cuHui user (cocr.
737).

Ce200Hs nOOOOHBIE CNUYKU
@ borvuwas peoxocms, HO
yeudems, Kax OHU 3020pa-

womces, Bl cmooxceme, eciau

npucomogume 0,5 e (He
bonvuie!) cmecu ouoxcuoa
- ceunya ¢ cepoi (10:1) u
nonelmaemeco  3MOM  COCMAE
pacmepems 6 cmynke (0Cmopoic-
Hno!). Cumece cpasy socnaamenunics
CbLBANUEM UCKD:

C XapaxmepHoiM mMpeckom u pasbpa-

2PbO, + S — SO, + 2PbO
@ Ewé Oonvuyio Mexanuyeckyio yyeCcmeumenrbHOCmy NpOSGIiem
NUPOMeXHUYeCKAS KOMNO3ZUYUs OUOKCUOA CEUHYA C KDUACHBIM -
A docgopom (20:1), ona.eocnramenenus KOMOpoU nopou 0ocma-
MOYHO NpOCmMO20 Nepemeuusanus uxepeduenmos. na bouee

@ ahPexmuoco 2opeHuss cnuvex, 06uIYHO cOOepdcanue @ocghopa
yeeauuusaiom 00 coomuoutenus 7:1 unu 8:1. B nodobuwix cnuy-

:ﬁ‘ Kax cmapozo o06paszya ucnoiviosanrack benas pazsHOSUOHOCHb

gocgpopa:

S5PbO; + 2P — P,0s+ SPbO
CrieunanbHO 71 HyBCTBUTENLHBIX AaM B HEKOTOPBIX COCTaBax CHH-

4yeK cepa, ¢ e€ «aYPHLIMY 3a[1aX0M,

mapaguHOM.

3aMeHATach BOCKOM, CTCaprHHOM WIIH
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Takue COMYKH XOpOLUO MEPEHOCAT ChIPOCTh, H BBl TOXKE MOXETe
MCNONB30BaTh NoA00HBIH NIPHUEM, OTIPABAICH B 10X0/1 WIH HA PIOAJIKY.
JIOCTaToYHO KaXAYHO CHOHYKY OKYHYTh B paciUlaBldcHHbI Mapaduu
(~50°C) u naTh e OCTBITH B TEUCHNE HECKONBKUX CEKYHI.

Taonuna 39. BocniaamenumenvHoie cocmagol

Y Ne| 734 735 736 | 737 | 738 | 739 | 740 741 742
Kanus xnopar 27 54 59 52 54
Kanusa 6uxpomar 5 6 S
L1Hka oxcua 16
Mapradua auoxcun 6 6
CBHHIA THOKCUA 52 57

CaHHua nepey nsdat 48

Kenesurii cypnk 55 56 6 2 6
Cepa 3 8 6 3
Yrons ApeBecHpli 1

Docdop bensiit 7 8 7 7

Mea 2 1
Cymmuapabuk 10 10
Kauudons 1

JexcTpud 41 37 33 34

Kameap TparakaHToBas S 3 2 2 3
YnbTpamMapuH 2

Kpannnax 2

Crekno - 20 12 20 10 12
Kaei 8 8

% Nel 743 | 744 745 746 | 747 748 749 | 750 | 751
Kanna xnopar 50 53 49 57 53 47 89
Kanus 6uxpomat 2 1 2 6 2

1{1Hka okehg 5 2 4
MapraHua AuokcHa 4 1 6

Kenesublil cypuk 6 15 3 12 15

Cepa 4 4 7 2 4
Cypsmsi (1) cymbpun 40 4 25

Yrone apeBecHplit 4
Docdop kpacHsiit 24 54

Men 4

['ymmuapabuk 7
Hanrton : 25

Jexctpud 32 14

Kamens TparakaHrtoBas 2

Kpannnak . 1 6

Ctekno 22 18 16 10 5 17

Keit 10 15 13 16 11
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% No

752

753

754

755

756

757

758

759

760

Kasina xnopat

60

Llnuka oxcun

MapraHua AMOKCHA

Kenesubtit Ccypuk

i8

15

13

Cypomblt (111) cynbedun

30

35

33

28

42

40

YroJb ApeBECHbIH

Docdop kpacHsIi

31

29

25

33

56

Men

Hauron

20

20

Cr1ekno

10

24

40

Kneit

19

14

27

40

% Ne

761

762

763

764

765

766

767

768

769

Kajmsa nurpar

72

51

Kanna xnopat

77

70

Kajina nepMaHraHat

35

85

82

AMMOHUA HUTpAT

77

AMMOHHA XJIOpHI

15

MapraHua AHOKCHA

Cepa

13,5

Cypsomst (I1I) cynshua

19

Peanbrap

Yrojip npesectibiil

Pocdop kpacHslii

23

Huux

Kenezo

30

Caxapo3a

30

Illennak

2.5

Hekerpud

Creki1o

% No

770

771

772

713

774

775

776

777

778

779

Kasiua Hutpar

75

33

30

81

Kasnua nepMaHrasar

bapus Hutpat

45

68

30

Gapus nepokcun

88

80

CBHHLOBBIH CYPHK

60

JKenezuptii CypHK

69

Cepa

Yronb ApeBecHblit

13

Maruuit

26

20

31

40

Keneso

47

illenmak

bakeaur

Hanton
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Tabsmna 39. Ilpoodonncerue
% Ne| 780 | 781 | 782 | 183 | 784 | 7185 | 786 | 787 | 788 | 789

Kanus HuTpat 75 50
Kaaus xsmopat 25 66 12 S0
Kanus nepxnopat 70
Kanus nepmasrauat 50
bapus nepoxcua 12 70 90
MaruHua nepokcun 50
Mapranua Avoxcua 68
Cepa 10
ATIOMUHUH 15 15 18 34 18 50 50 10
Maruwuii 17 15
Keneso S0
Hmuron 10

QocdopHpie cNUMYKU (W1 KaK MX Ha3biBAJIM HALIU MPEaKd

«CepHBIMKHY») YacTO CaMOBOCIUIAMEHSNMUCH U CIYXKWIA NpU-
YUHOH OTpaBiicHUH, OCOOCHHO KOrga rnocie odega Ux UCMoNb-
30BAJTU BMECTO 3yDOUUCTKH. ,

TTosiBuBLUMECs COMYKHA Ha OCHOBE cecKBUEYyabduaa pocopa P,S;,
cepHOBAaTHCTOKHCa0TO (THOCYAbdara) cBurna PbS,0; u ero mep-
eyabpara PbS,0; (coct. 738), Taroke oTnMYanich BLICOKOH MeXaHH4e-
CKOH UyBCTBUTEALHOCTBIO U 6€3 TPy Aa BOCIUTAMEHSJIUCh TPEHUEM O JIIO-
Oyl noBepxHocTh. [TOBbILUCHHAS B3PHIBYATOCTL TAKUX CIHYEK MPHBO-
OUNa K TOMY, 4TO MPU UX 3aKUTMAHUM BO BCE CTOPOHBI pa3neTaiich ro-
pALIME UCKPBI, MOYTH KaK OT OCHIajIbCKUX Orfei.

[MpumensBuivecs oano BpeMs «Bechochoprbie» cnuuku beproa-
Je TOXe HE MPHKWINCH, MTOCKONLKY A UX BOCIUIaMEHEHUs TpeboBa-
fach KOHLEHTpUPpOBaHHas cepHas kuciora. HaszeaTs 3Tu cnmuku «6e3o-
MacHLIMKM» BpsAJ JIM YMECTHO, TaK KaK WX rojioBKa (popMmuipoBaitach U3
B3peIBuUaTOl cmecu Marokesnda (cocT. 35), AeTonupytoweil npu aér-
KOM Yjape.

C momenTa oTkpeiTvs B 1847 r. BeHckum xumukom [lperepom
amMopdpuoro kpacnoro oedopa, HEesAJAOBUTOro M TPYJAHO BOCILIaMe-
HseMoro, u3obpeTatenu cnuiek obpatuaucs kK Hemy. Ho s B 1866 r.
B llIBenyy nosBunuchk Nepebie OE30MaCHBIC CIIMUKY, AOATOE BpeMs U3-
BECTHbIC MO MMECHEM «IIBEACKHX» a3 U To, pochopa B HUX He ObUIO.
CnudeyHas TOMOBKa COCTOSANAa U3 cMECH OepToieTOBOH COJIM ¢ cepoi
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(cocT. 739-742) ¢ BOCIIIAaMEHJIACh TPEeHHEM O TMOBEPXHOCTb, COASPKa-
1y Kpacubiii docdop (coct. 743, 744).
HoBbie 6echochophble clUYKN 3aropajiuck He Tak 3hhHeKTHO,
3aTO OBIIN aDCOMIOTHO D€30MacHbl, €C/N HE AaBaTh UX MasleHb-
KUM JIeTSAM.
Yrobbl OTYUUTH MOJTb-
30BaTe/iell OT CIUMEK C
OensiM dochopoM B pane
rocyJapcTB, B TOM HHCIE B
Poccun, Ha 31y nmpoAyk-
LU0 OblN BBEJSH BBICOKMI
aKLW3HbIA HajlOr, a B He-
KOTOpbIX CTpaHax, HampH-
Mep, B Januu ¢ 1875 r. 3a
U3roTOBNEHUE TAaKUX CIH-
4eK MOHO ObLTIO YIrOAUTb
3a pewwérky. OkoHuaTenb-
HbIW TIPUrOBOP COCTOIICH
B 1906 r., cornacHo pele-
HUIO MEXAYHAPOAHOW KOHBEHLIMH O 3aMpeuleHHy HX IPOH3BOCTBA.
HekoTopoe BpeMs Jaxe BblIlyCKaTHCh «3IKOROMHYHbIE» HIBEICKHE
CIMYKH, NPECTaBABIINE COOOM Hekull rudbpua. Brellitie OHU HE OTIIH-
HaAuch OT TPAAHLMOHHBLIX (PochOpPHLIX U MPH KETAHUW 3AKHATAIUCH
(mpaBaa, ¢ TPyAOoM) O JIHOOYIO0 MOBEPXHOCTb, XOTS JIerdye 3to ObU1o cae-
naTh o creuyasbHo odpaboTaHHble OyMa)cHble KYJbKH, B KOTOPLIX OHU
MPOAABaAHCh.
Be3onacuble cnuyku pa3lefIbHOrO HAHECCHWs [OPIOYero cOCTaBa,
HECMOTPS Ha TIPWOPHUTET ra30BbIX 3AKHUTAIOK, LUKMPOKO NMPUMEHAIOTCH W
cerond. B cocraB rofloBoK Takux criHYEK BXOIAT:
OKUCHUTENU (OEPTONETOBA COJMb, XKENE3HBbIA CYPHK, XPOMITHK, XPO-
MaT Dapusi, AByOKHCh Maprasua);

roproure Marepuans! (cepa, cyJIbpua CypbMbl, YIoJib);

LeMeHTaTopbl {MAWTO/, KIeH KOCTHBIH U Me3ApoBbIH, ryMmuapa-
OUK, JEKCTPUH, pa3NuyHble KAMEIH ),

HANOHWTENY, MOBBILIAFOIIWE Yy BCTBUTELHOCTh CMECH K TPEHUIO
(TosTuénoe cTeKsIo, MecokK);
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hrerMaTH3aToOphl, YMEHbIIAIOHIME CKOPOCTh FOPEHM U obnieryaro-
M€ BOCIUIAaMEHEHME JpeBecHHBI (MeN, LIMHKOBBIE

- bennna, kanudosp);

Kpacuten# (coct. 745-752).

TépouHele cocTaBpl wanle Bcero BKIKOYAlOT KpacHselil docdop,
cyp(UA CYpbMBl ¥ CTEKIAHHBIN nopoumlok. UyTe pexe no0aBmdOT cy-
PMK, OKHMCh LIWHKa, IBYOKHCH MapraHia ¥ gaxe yroib (cocT. 753-759).
HrHoraa TEpKy NOKPBIBAIOT CMECHI0 aHTHMOHMS, CTEKJISHHOTO MOPOLIKa,
uaurona Ha crmpry (2:2:1) u «onyapn-
BalOT» KpacHBIM dochopom (coct. 760).
Pexe BoCMIaMEHAOMYIO I1OBEPXHOCTD
00pabatbiBaloT KpacHbIM dochopoMm ¢
yTieMm.

B nepmon BTopol MHpoBOil BOIHbI
yenoBek no nmenn Paiimong Kaau mzo-
Opén Aanas cnmuek ocodoe NOKpLITHE, CO-
XpaHAKLEe MX BOCIUTAMEHAECMOCTb Ja-
e nociie JUTMTENBHOTO NpebbIBaHHS 110
BOLOM.

Couukm, comepXanue ejie3HbIH CYpHK, OUEHb MPOCTO OTIIH-
4YUTh OT oCTalIbHbIX. [Toche cikuraHust UX rofoBKa Ha4MHAET

[IPUTATHBATHCA MAarHUTOM, TaK KakK [PY BBICOKOM TeMIlepatype
OKCHJ XKejie3d MEHACT KPUCTALIHYECKYK) MOAM(DUKALUID HA
peppoMaruuTyto. [Ipu cinyvae nposepsre.

I'naBa 20. Adayaa, nogpxuraii!
COBpeMeHHBIe BOCILJIAMeHHTeNbHbIe CPeACTBA HCIONBIYKTCA HE
TONBKO AJ1 32)KATaHM CUrapeT W ra3’oBbIX KoHGOPOK, HO U TIpUBe-
AcHus B aeiicTBUe nMpoTexHuueckux mi3genumi. Mx HazHadeHue 3aKiIio-
4aeTcsd Kak B oOpa3oBaHMHM ¥ Mepejlade TeoBOro MMITYJsCa, Tak ¥ 3a-
JIepIKKe BOCIUTAMEHEHUA OCHOBHOTO cocTaBa (Tadn. 39).

TEépouHbie MK KAK UX €IUE HA3BIBAIOT «(PPHKHHOHHBI» CMECH,
nofoOHbBle TeM, 4TOo MPUMEHSAIOTCS B POM3BOJCTBE CIHYEK, 3aHMMAIOT
BaXXHOE MECTO B apceHalle TAKMX CPEJCTB. DTHU COCTAaBbl OONETYal0T 3KC-
[UTY aTALMIO [TMPOTEXHUYECKHAX M3e N, XOTs HEKOTOpble H3 HMX BECbMa
4YBCTBUTENBHBl K MEXaHMUYECKOMY BO3ACHCTBHIO M OMacHbl B ofpalie-
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Huy. B wx 3amuTy creayeT OTMETHTH, UYTO EOUHYIO XJTONYIIKY BCE e

ynobHee npMBOAWTE B JeiicTBue,
A€pras 3a IMHYPOK, a He [OJPKMras
CIIMYKaMH.

ODpUKLMOHHBIE cOCTaBbl Obipa-
0T KaKk pa3sfejbHOro HaHeceHHs
(Tvna Oe3omacHBIX CNHYEK), TaK U
cvmemaHHbie. C npocrednedl U3
TakMx cMeceil (BeproseToBa conp —
KpacHbiii ¢docdhop 3:1, coct. 761)
Bbl yxe 3HakOMbBl C JAeTcTBa. Y
«HUX» €€ HasbIBAKT «3amajg Amec-
Tporra». IlopoOHBEIM  cocTaBoM
CHAPSKAKOTCH NHCTOHBI, MUTPAJIbe-
36l € KOH(eTTH (TI0-IpOoCTOMY XJIO-
MYUIKH), a TaKoKe CUrHaJIbHble pake-

Thl, ABHAI[MOHHbIE CUIHAJIBI, ABIMOBbIC LIAIIKKA U ApPYrUe MHpOTeXHuue-
ckue uzfenus. MHoraa K 3ToMy cocTaBy A0GaBISIOT CYNbQUA CYPbMBI.

OO6bIYHO, CMeCh Ha JEKCTpPHHOBOM Kiee
HAHOCAT Ha OyMary, CypoBYiO HUTKY WU
JIEHTY U BOCILUIAMEHSIOT, IIPOTACUBas Hepes
y3KO0e OTBEpCTHE WU TTOCPEICTBOM Y /apa.
B cBO& BpeMs UIKOJbHUKH-XYJIHUTAHBI
TAKUM BJIAXKHBIM COCTABOM HAYHHANM He-
Honbinne Oymaxsele TpyOOUKH, M OOCHE
BBICHIXAHUS Myrajd MMM OAHOKIACCHHLL,
vaapss o6 non unM OOAKJAaAbIBas Mof
HOKKY CTy/a. ’
Koe-kTto U3 HUX TIpU 3TOM CXEr
cebe pecHuubi U 4uyb, a Te, KTO
HOCHI/I TaKMe «B3DPBbIBMAKETBHI» B
kapMmaHe  OplOK,  TIOCTpaaayu
cepbE3Hee.
Ecnu Bcé xe Bbl peminreck OBTOPUTH
UX CyInoctb, He 3abynbTe, YTO H3MENb-

YEHHBIE KOMIIOHEHTBI MOKHO CMEILIMBATH TOJLKO B MaJIbIX KOJIM4YEeCTBAX,
npeaBapuTe/IbHO CMOYUB UX BO}.IOﬁ, KBACOM WM KJieeM U 0053aTeNbHO B
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3aUIMTHOMH Macke, 3akpbiBaromieii 4y6 U rina3za! HocuTh Takue rOTOBbI¢
H3/leNus B KapMaHax 6prok He 0o0s3aTe1bHO!

B 1937 r. 3anaTeHTOBaH repMaHCKUil (QPUKIMOHHBIA COCTaB, CO-
JiepKallivii [iepuii-MarHieBblil Criiag ¢ IMepekuchio crpoHuus. Pasany-
Hble CIUIABbI JIAHTAHOW/IOB IIMPOKO IPUMEHSIOTCA B KayeCTBE HCKPH-
CThIX TEPOUHBIX MATEPHUANOB, B TOM YMCJIE BBIHOMHAS (YHKLHIO KKPEM-
Hs» B 3axurankax. IIpencrasisere noamMETKH U3 TaKOro Marepuana’?

3HaMennToiii 3aman H.HU. KuGanbuuaa (coct. 762) Takke BOC
TUTAMEHSAETCS NpPH Me-
XaHUYECKOM BO3JeH-
creun. Hanpumep, no-
CTATOYHO HACTYIIUTH
Ha MMUTALUOHHBIH
JbIMOBOM dryrac, uro-
Obl cepHas KUC/IOTa U3
JIONHYBUWEH CTeKAsH-
HOH Tpybouku (1) no-
JOXriaa cMmecp 6epro-
JIETOBOM COJIM C caxa-
poM (2), mpuBens B
JelicTBUe 4epe3 Mo-
poxopoit wHyp (3)
JbIMOBOI cocTas (4).

AHAaJIOTUYHO BOCIUIAMEHSETCs 3alal, cCOCTOSIHNA U3 6epro/ieTOBOMH
coiu ¢ cepoil (cmecs MariokeBu4a, cocT. 35). MOXHO HCNO/NIB30OBaTh
cMecH TiepMaHraHaTa Kanus ¢ cepoil (6:1, coct. 764) nnu caxaposoit
(4:1, coct. 765) u TakKe BOCIUIAMEHATh X CePHOM KHUCIOTOH, HO creay-
eT UMeTb B BUAY, 4TO oba cocTaBa ¢ cepoi OYeHb UyBCTBUTEIbHB!I H MO-
T'YT 3aropeTbCsi Aaxke 6€3 KUCIOTh! NPH TPEHUH UK YAApe.

i BocrinameHeHus Hoa-nuHkoBoro (1:4) u HoA-aTIOMAHHEBOTO
3amaja (1:6) uim cMecH yMHKA C aMMUA4YyHOM cenuTpoll U XJIOpUAOM
aMMOHHs (cocT. 766) 10CTATOUHO KaNHYTh Ha HUX BOAOH.

Bosiee 3amenieHHO AeiCTBYeT HepMaHIaHAT-TJIHHEPHHOBLIH 3a-
naji: 6e3BOAHBIM MNIMUEPUH M3 paz0uBLIeiics aMIyJibl B KOHTakTe C T0-
POLLKOM NepMaHraHaTa kajus BocnjaMeHsieTcs B TeyeHue 20-30 c.

CMecH THOCY/Ib(ATA HATPHS, XJIOpaTa KAINA, cepbi C TMIPOCKOTINY-
HBIMH COJIIMH THIIA XJIOpH/Aa UMHKA «CpabaThiBaioTy LB UEpe3 BpeMs.
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Jnsa nomxvranus «kokTeins MonoToBa» He 06s3aTelibHO MPHKIA-
[IbIBaTh CTEKIAHHYHO aMmnynay ¢ OenbiM ¢ochopom. MHorma asis aroro
UCTOJIB3YIOT HAAEKHBIHA 3ana)l u3 IBYyX NpoOUPOK OTAE/IbHO C KOHIIEH-
TPUPOBAHHOM CepHOUM KHCIOTOH M nepManraHatoMm kanus. O6pasyio-
uIMiics NpY yaape U uX B3aUMOAeHCTBMM MapraHueBblid aHrUAPHI Tpe-
KpacHo BocmiiameHsieT o0y «opranuky». Euié npoule nponurats X/6
¢$puTHIBb pacTBOpOM Xjopara kains ¢ caxapoMm (1:1) u BbICyHiuTh, a B
«KOKTEHJIbY» OCTOPOKHO BJINTH KOHUSHTPHUPOBAHHYIO CEpHYIO KHCIIOTY.

MHorue opraHuyeCkHe paCTBOPHUTENM 3arOpalOTCs NpH KOHTAKTe C
KOHLEHTPUPOBAHHON a30THOH KUCHOTOH. B 3TOM HecnoxHo ybGeauThes,
NpoBe/s ClleAYIOMUH SKCIePUMEHT.

A B cmexnannyio banky naceimarom neboivuioi caoi necka u cma-

eam appopogviii mui-

eelb, 8 KOMOpulu 61u-
saiom no 2-3 ma KOH-

YEHMPUPOBAHHBIX cep-
@ HOU U A30MHOU KUCAOM.
banxy waxpuisaiom rxperuwxoii
C omgepcmuem NO yeHmpy.
Heckonvko xanens cxunuoapa
C HROMOWBIO NUNETRKU OCMO-
POACHO NPUAUBAIOM K HUMPO-
cmecu. Hpoucxooum ecneruixa
U BBLOCIACHICS MHO20 KONOMU.

BoapinHcTBO BOCIUIaMe-
HUTENBHBIX ~ COCTAROB  I10-
CTPOGHO MO THUIMY [ABIMHBIX
nopoxos (coct. 767-771), ko-
TOpbIe B KayeCTBE OCHOBHOIO OKHCJIMTESA CONEPIKAT HATPAT KA, Yac-
To B KOMOWHALMU C HUTpaTOM Oapusd, a B HHCJe FOPOYUX MaTepHaOB
cepy, APeBECHBIM Yrofib, CYIb(HABI CYyPbMBI U JaXKe MBILIbIKA.

[TopoxoBeIM COCTAaBOM HauuHAeTCH OHKQPOPAOB HIHMYDP — TiaBHbIH
OTHENpOBOJ AT BOCIUIAMEHEHHUs TrOPHOYMX COCTABOB M  KATCOJieli-
JeTOHaTOpoB. OH COCTOMT U3 roprodyei CepAuUeBHHBI, NpeAcTaBisomei
coboii cnabo cripeccoBaHHbIN 3epHEHHBIN NIHYPOBOH MOPOX, depe3 KO-
TOPBIH NPOXOAUT HAMpaBJiIAOLAd XHon4aToOyMaxKHas HHTH U HECKOIb-
KO JIbHSHBIX, HCNIOJIB3YEeMBIX /I PABHOMEPHOro pacnpefefieHHus cocTa-
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Ba. C uensio TpeaoXpaHeHUs OT Biaru cepALIeBHHA 3aKIIIOYaeTCs B TPH
ONETKHU ABHAHOMN WJIN XJIOTTYATOOYMAXKHOM TIpsIKU.

Jns Gonplielf repMeTH3aguM ero Hapy»XHble C/IOM NPONUTHIBAOT
BOJOHENPOHHUUAEMBIMH BelleCTBaMU: achalbTOM, napahHHOM, TyTTa-
nepueit wiM Outy MHOM cMosioil. BeinlyckaioT OUkPOpAOB mHYp TPEX TH-
noB: Genblid 414 cyXux paboT, Y€pHBI s BIQXKHBIX U ryTranepyeBbiii
W/IM TAACTUKOBBIA XKEITOro usera yis paboT nop ookl LiHyp umeer
JUaMeTp 5,5 MM U ropuT ¢ NOCTOSHHOM ckopocThio 1 cM/c ¢ AonycTu-
MbIM OTKJIoHeHHeM 10%.

PaboTtasd ¢ 3TUM OrHeNpoBOJOM OUY€Hb BAXHO HEe MepenyTaTh ero ¢
getonnpyromuM maypom ([II), koTopslit B3pbIBaeTCS CO CKOPOCTHIO
7-8 kM/c M TIpUMEHSeTcs Ul OJHOBPEMEHHOro MOJPbIBA HECKOIbKUX
3apaaoB. Takoli DIHYp uMeeT cepIUEeBUHY U3 OpH3aHTHOrO BELIECTBA C
HanpasJsarouied HUTBIO B Hell. CepAueBHHa 3aKmoUueHa B JIbHAHYO HIIH
Ky TOBY1O OMUIETKY O€/10r0 1BeTa C BIUIETEHHBIMH B Heé KPACHBIMU HH-
TAMH W NIPONUTAHHYI0 napapuHoM. LIHyp MOXeT UMeTh KpacHYyIO nna-
CTMaccoBy10 000J10UKY.
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YrpouwéHHpii nopoxoBoH GUTHIL - CTONHH, IPUMEHSEMBIH B OT-
KpBITOM BHJe, MpeAcTaBiseT co00i IbIMHBIH MOPOX, HAKICEHHBbIH Ha
XJI0N4aTo6yMakHyio HUTb. OH UIMPOKO NpHMeHseTCs AJid U3rOTOBJICHHUS
¢eliepBepkoB u MMeeT HoJlee BBICOKYIO CKOpOCTb ropeHus (1 M cronu-
Ha cropaet 3a 20-27 c). CtonHH, noMellEHHbIH B 5YMa)KHy10, TaK Ha3bl-
BAEMYIO «TIPOBOJIHYIO» TWIb3Y, FOpHUT ellé ObicTpee.

OriuuHBli OPHENPOBOJA MOKHO IIPUrOTOBHUTBL, NpONHUTaB Symary
pacTBOPOM CUJIBHOTO OKHCJIWTENIA, HanpuMep, HUTPaTOM, XJIOPaToM WK
NEePXJIOPAaTOM Kajius. A 4TO U3 3TOro MOXKET TOJIYUHThCS, CMOTPHUTE Ca-
| MU...

K eneyuanvio obpabomannomy nucmy nucuell Gymazu ¢ onpedenén-
HOM Mecme HOOHOCAM MACOWYI0 CHUNMKY ULU HNanupocy, U OH
oyxeanvio oxcugaem. J2HeHHOE NAMHO, KAK KUCMb XYOOXICHUKA,

nonzém no bymace, @vi-
orcueas npuuyonueyIn
aunuo.  Ewé  munymy
mepnenust U 8ol CMONCE-
me Hpouecmb 3dcexpe-
yennoe nocranue aAubo
pasaisidems  3HAKOMbLiL
cuaysm.

Cekpem smoeo uyoa
npocm. Hocmamouno
HACHIUEHHBIM — PACMEO-
DOM KAAUUHOU Cenumpbl
cOenams CHAOUHYIO HAO-
nuce nubo pucyHox Ha
benot nucueil bymaee, a
Mecmo noodXCuanus no-
Memumb moukou. Buicoxuiee nocnanue cmanogumcs Hesuoumum. Ecau
gice Bbl 3axomume «packpdacumbvy PpUCYHOK, UCNOALIVUME HUMPpam
cmponyus uay bapusa. B amom cayuae bezywjas Cmpoxa OKpACUMCS 8
KAPMUHOGO-KPACH bl AUDO 3eNEHbII Ygem.

B «MUpHO#H» NUPOTEXHHUKE LIMPOKO HMCNONIB3YeTCA TOHKUM NHPOK-
CHJIMHOBBIH OrHENPOBO, OUYEHb HANOMUHAIOUIMUI 10 BHEIIHEMY BHAY
BLETHAMCKYIO BepMUiLesb WM Hally « MUBUHY». OH He GOMTCA Biarw,
HBICTPO CropaeT, HO MOXET MOOECHOKOUTD P CHILHOM YyAape.

2|
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s npuseneHns B AeiicTBUe coCcTaBoB YEPHOTO IpIMa TIPUMEHSIOT
cvecu Pas, cocTosmive U3 TlepMaHraHara Kajiug U BOCCTAHOBIIGHHOTO
xenesza (cocT. 772), B ToM 4ucie ¢ A0DaBieHUEM [peBECHOrO yris
(cocrt. 763).

TlomxuraHue TeEpMUYECKH MeHee 4yBCTBHTENbHBIX COCTABOB, B 4a-
CTHOCTH, OCBETHTENBHBIX, OCYHIECTBIMIOT BOCIIAMEHHTEIbHBIMHM CME-
CAMM, yCHJIEHHBIMM MarHueM (coct. 773-781), Kylla B Ka4ecTBe OKHC/IH-
Tess Taoke 106aBigioT nepokeyy 6apus (coct. 775, 776) nubo IByOKHCH
MapraHua (coct. 780).

TepMuTHble COCTaBbl MHULHUUPYIOT BBICOKOTEMIIEPATYPHBIMH BOC-
TUTaMeHUTENIIMH, COAepKamuMu amroMuHni (coct. 780, 783-788) u gaxe
xene3o (coct. 789). MiHoraa ¢ 31of uenbio NPUMEHSIOT MarHHUEeBBie U ali0-
MHUHHEBble OCBeTUTeSbHbIE COCTaBBI, Hampumep, «odopur» (cocT. 466,
Tabs. 25) win 3askurartesibHy o cmech bekeroBa (cocr. 418, Tabn. 23) ¢
JIBY OKHCBIO KPEMHHS.

s BocmnaMeHeHHs TPYIHO3RKHUraeMbIX NUPOTEXHHYECKHUX KOM-
NO3UUMIT MOXKeTe TPUrOTOBHUTh CMECh CEpbl C Ke/ie3HbIMU OIMUIKAMH
(4:7). E€ kpacouHoe ropeHue 6omblle HanoMUHaeT (eiepsepk.

Homecmume neckonvko epammoe smoil cmecu Ha acbecmogyo
CemKy U Hazpeume 8 02ne CHUPMOSKY NoO mseOl uld ud OMKPLL-

mom npocmpancmee. Peaxyust npomekaem BypHo ¢ CULbHbIM pa-
302pesoM U eLIOpOCOM sipiux ozHeHnblx uckp. Karw, umo maxon

cocmag He Xpanumest u3-3a Oblempozo paspyulenus xcenesd.
Ocob0 «ieHUBBIE» NUPOTEXHHYECKHe COCTaBhl 3AXKWIAlOT, MPUMEHss
HECKOJIBKO TIepPeXO/HbIX BOCIUIaMeHUTeNbHbIX cMeceil. K npumepy, xe-
Jie30-ATIOMUHHEBLIN TepMUT pasbaensioT cepoii (70:23:7) u 3ty nnasne-
HYIO CMECH (AMACHT) [IOKUratoT OOBIYHOM NMOPOXOBOH MOAMAa3KOH.

Jliis B3ppiBa OpU3aHTHBIX BELIECTB MPUMEHSIOT KAICHJIA-1eTOHA-
TOPBI, NpeACTaBAOLHe cOBON METAUINYECKYIO WIH KAPTOHHYIO MHIIb3Y
JUTUHO#M 4,5-4,9 ¢cM U BHYTpeHHUM JuaMeTpoM 6,3-6,5 MM, 4acTH4HO 3a-
MOMHEHHYI0 WHHUHMHPYIOIIHM COCTAaBOM BBICOKOH CKOPOCTH AeTOHALHU
(tabmn. 40).

B cBo& BpeMs M1 3TOro WIMPOKO HCMONB3OBAICA CHEHUATbHBIN
yAapHBIH XJopaTHBIHi TOpoX ¢ aHTUMOHHeM (coct. 790); rpemyuas
pTYTb, yCWieHHas OeproneroBodl conbio (coct. 791, 792), cenurpoi
(coct. 793) nubO NepeKHUCHBIMU COeAUHEeHUSMHU (cocT. 794); a TakKe
COJIM NUKPUHOBOM KUCJIOTHI, 23U ¥ CTU(HAT cBUHUA (cocT. 797).
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Tabauna 40. Cocmaest Kancroaei-0emoRamopoe
% Ne | 790 | 791 | 792 | 793 | 794 | 795 | 796 | 797 | 798 | 799 | 800

Kanug HuTpar 25
Kajus xjiopar 34 1236 39
bapus HuTpat 10
PryTh rpemyvas 76,41 22 50 60 33
TOH 74.1
Tenepec 11 11,1
Tetpasen 15 3
CpuUHLA 2341 97 75 15 1148
CeHHLA cTHdHAT 65 25
Tetpun 74
BeH3zouna nepokcHI 40
Cypbmbt (III) cynsdua] 66 39 25 10

67

B coBpeMeHHBIX ynapHbIX W BOCIIAMEHHUTE/IBHBIX COCTaBax YacTo
npuMensercs TterpaseH. Jaxe Hebospuias nobaBka 3Toro BewlecTBa
Pe3KO NOBBIAET YYBCTBUTEIBLHOCTh CTHU(HATA CBHHUA K yaapy (COCT.
795) 1 a3una cBUHUA K HAKOIy (COCT. 796).

Xopoulo 3apeKOMEHAOBAIN cebsd asupoTeTpuiioBble (coct. 798),
a3u10T3HOBbie (COocT. 799) M rpeMydyepTyTHOTETPUIIOBbiE AESTOHATODDI
(coct. 800), B3pbIBatowMecs oT orisa 6UK(OPAOBOro HiHypa UM yaapa.

I['naga 21. CuabHbIe YXOM

« péwb, He BO3bMEB!» - paHeHHbIH Bacunuit Usanosuu Yanaes
OoT4asgHHO nMBIBET Yepez Ypan. Beé Gmmke U TouHee noxarcs
oyepeaun bemoreap- ?
|

JEHCKOro TyieMé-
Ta... DTH Kadphl
KOKABIA TIOMHUT C
aercrea. Ho wmano
KTO 3HAET, 4YTO eC/IU
OBl COBETCKHE KH-
HO-TIMpOTE XHUKHU

ewé B 1934 r. tak
YJa4HO He BBINOJI-
HUIH  «3(deKThl
yaapoB AyJb O BO-
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Ly» CTpPeJIdIOIMMHU NIpobkamu, 3HaMeHuThiH aptuct b. A. baboukuH He
TOJIBKO Bbl He OTSHYJI, KAK U €r0 repoi, J0 CacHTeIbHO-
ro 6epera, HO u 10 3BaHUs «HapoaHoro» (1963) u ['epos
COLMANUCTHUecKOro Tpyaa (1974).

CoBpeMeHHbiE HMHTARHHOHHBbIE NUPOTEXHHYECKHE
cpeacTBa UIMPOKO MpPHUMEHSIOTCS B KHHeMmaTorpade, BO-
€HHbIX YUEHHUIX U JaXe JIEMOHCTpauuy geiepsepkos. s
MOJIyueHHs! CH/IBHOTO 3BYKOBOro 3(exra THUNa B3pbiBa
TakHe W3Jenus (HanpuMmep, UUIary, BbICTPebi, eTapabl U
B3pBIBNAKEThI) OOBIYHO CHAPSKAIOT 36PHEHHBIM JbIMHBIM NIOPOXOM.

Emé nns obydeHuns 6oiinos paboye-kpecthaHckoit KpacHoit Apmuu
aKTHMBHO HCMOIB30BANUCE 0cOObie 26-MM NATPOHLI M CHeyHAJALHBIE
rpaHaTsl 101 MOPTHPKY
JlbgKoBa, HaloOMHHao-
Me 1o 3BYKy paspbis 60- -
€BbIX CHaps/l0B, a TaKKe
HMUTAUUOHHbIE (Pyrachl,
Jlatoine KpoMe rpoMKoro
3ByKa [BETHOM JbIM U
Tiams.

Hnorga pns cHapsg-
HEeHHUS 3BYKOBBIX MMMHTA-
HUOHHBIX W3JE/IUH HC-
Monb3yioT  (POTOOCBETH-
Te/bHBIE CMECH, KOTOpPbIe
KpoMe 1LyMa OT B3pbiBa B
3aMKHYTOM NpPOCTPaHCTBE
JAI0T  OC/IeNUTELHO-Ap-
KY$0O BCIIbILKY.

Hexoropeie n1yMoBbie U3evsi, B YaCTHOCTH, IIYTHUXH, B MOMEHT
BbICTpEJ/Ia COBEPUIAIOT NpH4Y A/IUBbIE aKpoOaTHUECKHE NPBIKKH.

Bbi He 3apyMbiBanuch, no4yeMmy rnams uHoraa ryaut? llouemy Bo-
J0poll B NPpOoOHpKe HMHOINA CropaeT C 3aBbIBAHHMEM, a yallle C XJIONKOM
nnn BooSme Mondut? [loueMy OroHb B TONKe MOET, a paCKaI&HHBIE ra-
3bl, BBIPbIBAIOIIMECS U3 COMJAa pAaKeThl, CBUCTAT, YrpoXaroule UIMNAT
WK AaKe U3[ai0T PEB, KaK y peakTHUBHOro camosiéra?
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Jlesio B TOM, 4TO €CIM 4YacToTa kojeGaHUN, BO3HUKAIOL{UX B 30HE
orHsa, coBnaaer ¢ cobcTBeHHON 4acTOTON KoTebaHUi kKaMepbl cropaHus,
TO B CHJIy PEe30HAHCA MBI YC/IBILIMM ONpeAenéHHbIN yM. [IpuMepHo Tak
ke, KaKk JIeKa ruTapbl yCHWIMBAeT 3BYK e€ THXUX cTpyH. B wacTHOCTH, ec-
AU YUCTBIA  BOJOPOA
CXKUTaTh B KOHHYECKOM
cocyae wid paxe cde-
pHUYECKOM, TO «IIETh» OH
By leT HaMHOro rpoMue!

Ipu oicenaHuy
A MOXCHO — 3acma-
sums guimb Oadxce obviu-
HYIO 2a306YH0 KOHPOPDKY.
Hocmamouno Haxpvime
eé  npogonOYHOU cem-
Ko, a uyms nogwslue
VKpPenumes 8epPMUKAIbHO
Memaniuveckyro mpyby,
Hanpumep, om KYXOHHOU
BLIMAJICKY WU 8OOO-
cmounyro. Ymobul owa
3anenq, paccmosiHue om
DPACKANEHHOU cemKku 00
mpybuL QOANCHO cocmas-
asme 1/4 eé Onunor.

Bnepsele Takoit no-
fowui «cakcodon» npemoxut B XIX B. HeMeukuil xuMuk Puiike.

Korga B. B. MasdkoBckui cripaluuBall: «A Bbl HOKTIOPH Chbir-
parb cMoriu Gbl Ha duieiiTaXx BOAOCTOYHBIX TPYyD?» — OH, Ha-
BEPHsKA, UMeJT BBUY NOAOOHBIH 3KCIEPUMEHT. A

Ho, oka3wiBaeTcs, ectb U 0OpaTHas cBs3b. TOHKOE, O4YeHb IMHHOE
(A0 2 M) ra3oBoe nuiaMg npekpacHoO pearupyeT Ha moboit 3Byk (ocobeH-
HO BBICOKO4AcTOTHBIN). [TonoOHO MHAMACKUM fforam ¢ nomonipio dieH-
Thl BBl cMOXKeTe 3aKjiMHATh QOHTAH U3 CTPYil TAKOrO OrH.

” Ilepen stuM notpeHupyiirtech: mMoxer Bam snyuyuie nogoiaér
bonbiuas MeaHas TpyOa, k npuMepy, kak y HesHaliku.
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. Jlng uMUTauMM CBUCTA «diajatomeii OomOb» He 00s3aTe/bHO €&
cbpaceiBats ¢ camoiéTa. JIocTaTOYHO TOMXKEUb 3allpecCOBaHHbII B Kap-
TOHHOHM TM/b3€ CheliHaNb-
HBIH «aylepasauparo-
LUIH» COCTaB, HalpUMEp,
CMech HUTpaTa U [HKpaTa
kanus (3:7, coct. 801) win
XJIopara Kajus U [Uporan-
JIOBO# KUCnoTel (1:1, cOCT.
802). [Ipu aTOM KapTOHHas
TpyOKka 3ano/iHgeTcs co-
CTABOM JIMIlIb YACTHUYHO, a
‘eé cBoDOAHAsT 4acTb Bbl-
IIOJIHAET POJib pe3oHaTopa
3BYKa.

OnHako campIM  H3-
BECTHBIM M MAaCCOBBIM
MMUTAUHOHHBIM H3JIe/THEM
MO-TIPEXKHEMY  OCTAKOTCA
MUCTOHBI Il AETCKUX WI-
pYUIeK M, KOHEUHO ¥XKe,
XJTOITY LIKH. '
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JIpeomemubtil yKa3amers

AN-FO, 49

Couche, 62

D

DD 60/40, 122, 129
DNBP, 128

DNC, 130

DNOC, 130

DNP, 129

DOK, 130

Explosive D, 124

M
MDN, 122, 157
MDPC, 122, 129, 130
MMN, 122, 156
MTTC, 122, 130, 137
MTX, 122,137

N
NDRC-480, 127
Nn°1Cbis, 60
Nn°5, 60
NX, 63, 147

R
Rocket, 139

S

Slurry, 49, 137

A

Asun ammonus, 205

Asup Gapus, 205

Asun 6poma, 206

A3uj 3050Ta, 205

A3ua iona, 206

A3ua kaabuus, 205

Asup menu (ID), 205

Asun pryta (1), 205

Asuj ceuHua, 20, 202, 204, 205

A3u1 CBHHLIA OCHOBHOH, 205

Asug cepebpa, 205

Asun ¢ropa, 206

Asun xsopa, 206

A3sua kanus, 203

A3UAORUTHOYTOIbHAR KHCTOTa, 206

Asupocynbar kanus, 206

A3uaei rajoreqos, 206

Aszumerunen, 198

2,2-A30-6uc-uzo0ytuponurpui, 196

Aszoumui, 201

A3oTHCTast PTYTh, 179

Asotucras cepa, 180

A30THCTOBONOpOIHAS kucoTa, 200, 201

A3sotucteiit cenen, 180, 181

A3soTtucTbiii Tennyp, 180

A3oTHas KHcioTa, 169

A3oTHOBaTHCTAs KHUCIIOTa, 187

A3OTHOKHCIBIH FyaiauH, 190

Afipuren, 123, 137, 138, 160

Axkapouanas cMmona, 16, 20, 297, 302,
304, 305

AKBaMeKChI, 71

Axsanan A-10, 15, 71

Axsanainsl, 49

Axpanut AP3-8H, 15

AKBanuThl, 49

AKBaHHTbI Pa3IeNbHOTG 3apsiKaHus, 71

Akgaron T-20, 15, 70

Aksaronsi, 18, 49, 70, 137

Anwusapun, 323

Anu3apuioBkiil KpacHbii, 321

Annadr, 53

AnoBut, 52



342

Yactb 1. OnacHoe 3HaAKOMCTBO

AmoMekc, 52

Aniomunuii, 9, 20, 22, 25, 53, 56, 61, 66,
106, 138, 169, 242, 258-260, 262, 281,
284,285, 289, 296, 298, 300, 302, 304,
312, 315, 321, 328,336

AntomMuHOTEpMHUSL, 257

Anomo-xanuesbie xBacibi, 308,311

AJoMoH, 53

Amomoron, 15, 70, 137-139, 170

Amaron, 64, 139

AMekc, 52

AMelieH, 53

AMEpHKaHCKHE 1y lHHb, 98

Amuz cepedpa, 179

AMUIHHOTETPa3eHOTETpa3on, 198

AMMIHBIH NIOPOX, 51

Ammunoren, 95

AMHHoOa300en3o0, 322

AMHHOXIOpTPHOKCHA, 184

Ammuak, 180, 184, 185,220

AMMHUaKaT TETPaokCHUXpoma, 243

AMMHuakarsl Hukens, 177

AMMHUaKarthl pTyTH, 177

AMMuakarsl cepebpa, 177

AMmMuakar oaucroro asora, 182

AMMHauHas cenuTpa, 26, 43-72, 95, 101,
139, 147, 160, 170

AMMOHaN BOAOYCTORYUBBIA
OTeUYeCTBEHHbIH, 65

AmMonan M-10, 15

AmMoHai ckail. Ne3, 15

Ammonanei, 15, 49, 56, 60, 61, 65,66, 68,
106, 139, 170

AMMOHekc, 53

AMMOHX)enaTHHAMHaMuThL, 101

AMMOHHAKKPYT, 95

AMMOHH#HO-cenuTposbie BB, 14

AmMmonut 6)XKB, 15, 55, 64, 65

Amnionur AT, 15

AmMmonur [12KB-20, 15, 68

AMMOHHT cxaiibHbIR Ne3, 20

Ammvonur OC, 65

AmMmonursl, 15, 20, 49, 55, 57, 59-68,
105, 107, 139, 140

AMMOHuUs Guxpomar, 105, 248, 322, 323

AMMOHHUs 1UXpomart, 248

AMMOHHUA HUTpAT, 44, 50, 51, 53, 58, 59,
60, 61, 67, 69, 91, 105, 106, 169, 189,
327

AMMOHUA o30HUA, 220

AMMoHuA okcanar, 50, 58, 59, 67, 92, 97

AMMOHHUSA nepxJiopar, 44, 67, 189

AMMoHUA nukpart, 61, 122, 297,305, 313

AmMoHnus xnopun, 58, 59, 67, 305, 308,
318

AMMOHKPYT, 51

Ammoron 40/60, 64

Ammoton 60/40, 64

AMMOTOIIBL, 63

AMoHekc, 52

AHaben, 52

AHruapon, 45

AHrnuiickuit kopaur, 114

AHrnuickui CTyA€HHUCTbIH AUHAMHT
Hobens, 100

AHnzexc, 52

Anjomer, 52

AnunuHa r/x, 50

AHnuaur, 169,176

AHHUT, 53

Anorn, 52

AHonpui, 52

AHTUIPH3YTHHB ApeHIoHKa, 57

AHTUIpH3Y THBIE CMecH, 48

AHTHMOHHUH, 9, 252

AHTHUMOHHUT, 20, 22, 28, 38, 284, 285,
313,337

AwnrpaneH, 318, 321

AT1-5KB, 68

AP3-811, 71

AP3-8H, 71

Aprunnepuiickuit nopox BN, 36

AC-4B, 57

AC-8B, 57

AC-IT, 49,53

Acrpanursi, 15, 186, 188, 189

Acdanst, 44, 258, 259, 297, 298, 304,
308

ATnac-nopox, 95

AypamuH, 322, 323

Aypanuus, 137, 153

AypunurMmenr, 9, 293, 322

AycreHur, 52

AuetuneH, 224-226, 268
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AUETHICHARHUTDHIL, 227
ALETHISHNUA 3011013, 227
Auetunenna meau (1), 226
Auerunennn meau (1), 226
Auerunenun prytu (1), 226
AuetuneHuy cepebpa, 226
AueruneHunsi, 226
Auerunuasi 226
ALeTOHuTpHI, 228

b

bakenur, 9, 259, 327

bankanut 2, 64, 67, 139

banaucrury, 112, 113, 115

bannucrur Hobens, 106, 113

bannuctut k€nbHckuii, 106

bapuessiit nopox, 36

bapus auokcuz, 283, 285

bapus xapbonar, 305

Bapus Hutpar, 19, 20, 29, 44, 50, 92, 105,
259,282, 283, 285, 302, 304, 305, 308,
313,314, 327,337

Bapus nepokcun, 242, 314, 327,328

bapus cynsiar, 58, 67

bapus xnopar, 259, 304, 305

bapus xpomar, 314

badaunur, 64, 139

besnpiMHbIC BHAB IOpOXa, 105

bezonachbie nopoxa ®asse, 60

bennur, 63, 143

benwmit nopox, 34, 41, 208, 228

Bensiit gocdop, 254, 257, 266, 267, 316

benzasun, 207

bensrunpokcamopas kuciora, 187

beusun, 258

a-bensoguaszobensuna ruaponepoKcua,
238

bensouna nepokcun, 242, 337

bensounasun, 207

benson, 258

bensonnnazoanunua, 198

bensonauasonuit nurpar, 197

Bensonnuasonuit xnopuxn, 197

n-bensoxuHoHMOHOXIOpUMHUTL, 184

bepronerosa cons, 38, 40, 96, 312, 328,
329, 331

Becgocdopusie cinuku bepronne, 328

Buxdopnos wnyp, 216, 333
butym, 39

Buxpomarnbie nopoxa, 112
bBonouckuii docop, 292
Bopasona Tpupoaanna, 272
Bopanars, 271

Bopansi, 257, 271
Bopauuknonenrausi, 271

Bopwnas kucnora, 304, 306
Boposonopons, 271

Bopornapun amoMunus, 272
Boporunpunsi, 271

BopoHxar amomuHus, 272
Boponarst, 271

bpusantHocTs, 17
BpuiuinanToBbiii 3enéHmt, 323
Bpomazun, 206

Bpomar amMoHus, 43
bpomusoumnz, 184

bpomucreiii asor, 184

BTOM, 174

BynawpkHuk, 233

bypa, 318
mpem-ByTunnepokcuauerar, 239
mpem-Bytunnepokcubensoar, 239
mpem-ByTunnepokcui, 239
Byprift mpusmarudeckuit nopox, 33

B

BasenuH, 39, 58, 97, 106
Barepreu, 71 ’

BB Tropnena, 169, 176

BB [onapa, 246

BB Crpurra, 39

BB Ilnpenrens, 142, 169, 176
BBB, 15, 69, 70, 71

BBB T-18, 15

Becrdanuts, 51
Berrep-Basarut-B, 67
Berrep-aeronur-A, 67
Berrep-kapbonut C, 36
Betrep-aneprur A, 36
BeecTsa AnbBusu, 44
Bewmecrsa Kupapa, 43
Bewecrsa Jlépa, 44

Bemectra Ctpurra, 39, 42, 45, 46, 156
Bemecrea Tuna «Ny», 60
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Bewecta ®@agsbe, 157
B3psipuarsiit xnonok, 104
B3psiByaras HUTpOLEIIION03a, 101
B3psipuaras pryTs, 208
B3pbipuaras cypbma, 278
B3psiByatbie semecrsa Passbe, 60
B3psbisuarsiit BUCMYT, 279
Bupur, 95
BrnaroycrofiuuBbie rpaHy IuThl, 57
Bonocoaepxaiuii rpadysaotol, 138
Bonoconepxawue BB, 35, 71
Boasuoi raz, 229
Boennsiit nopox MC, 32
Bonsdpamosas kucrota, 250, 285
BocmamenurenbHbie CocTaBbl, 326
Bpuns mopox, 40
By nkan-niopox, 95
r
I'ab6po3uTsi, 69, 71
T'aneur, 194, 195
[asnokcunun, 28, 228
I"as;10KCHAMHOBBIH TOpOX, 34
T'anorencyasgypunasnasl, 206
[ana nopox, 40
["atpipenerrepa mopox, 40
['ekna-iiopox, 95
[excakapOoxun BaHaaus, 230
[excakapOonun xpoma, 230
[ekcameTHIEHTPUIIEPOKCHALMAM UH, 234,
236
T'ekcanutpogudenunamun, 123
2,2'4,4',6,6'-I'excanuTpoapeHHIaMHUH,
153
[lekcanutpoauenunmouesmuna, 154
[ekcanurtpokieryarka, 103
[ekcanurpokpaxman, 118
["'ekcaHuTpomMaHHHT, 83, 84
[Fekcanutportan, 173
[ekcaokcubenson, 230
[ekcaxiopatan, 298, 311, 314, 318, 321
[excun, 153
['ekcur, 152, 153
[ekcoren, 14, 15, 20, 65, 85, 123, 138,
159-164, 169, 170
["ekcoiinact, 160, 161
lenurnursl, 59, 100

Fennur, 169, 174

[ensrodur, 140, 169, 174

['eHepaTopHsiit ras, 229

[epkynec-nopox, 95

['epMaHCKHiA CKanbHBIM aMMOHKT NX,
147

[uranr-nopox, 95

Tunpasun, 187-189, 220

I'mapasuna Hurpar, 189

['mapasuna nepxiopar, 44

['apasun-runpart, 189

['uapun docdopa, 269

Muapuas: 6opa, 271

[uapun kansuus, 257

Muapoasorucras cob, 186

Munpobern, 67

Munpokcunamun, 186

['MapokcuilamuHa HUTpaTt, 189

Mapomexcesl, 71

Munponepur, 219, 233, 242

I'uaponepokcun dopmuna, 238

'unponepokcuasi, 231

Muibconur, 69

TunouuTputhl, 187

[maokcunun, 96, 97

muuepun-2,3-aunaurpoanerar, 81

[munepun-2,3-1HHUTPOXJIOPrUaApHH, 81

["nuiiepuna TpunuTpat, 73

['nvuepuna TpUHUTPUT, 81

['nuuepunauHutpar, 80

[MuuepunaunuTpoaneTuy, 101

[MuepUHAMHUTPOMOHOALIETHH, §1

I MHLEPUHAMHUTPOXTIOPTHAPHH HECUMM.,
81,101

[nououn, 73

[JIT, 70

I'MT/, 167, 234-236

[osorenusic nopoxa, 109

[Fopnas 3enens, 309

["opHas cunb, 308

T"opcan nopox, 40

["optouee Mbino, 253

I"pammonansi, 49, 66, 139

I'pammonur 50/50, 15

['pammonut 79/21, 15, 66

['pammonuTsI, 49, 66

['panaron A, 137

I'panatsi non mopTHpky Jbsikosa, 338
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['panuton 7A, 15

['panuron-1, 15

[panutons, 66, 137

[panynekc, 52

['paHy n#poBaHHbiC AMMOHUTEIL, 66
["panymur AC-4, 57

[panynur AC-8, 15

I'panynut M, 15,53, 55
['paHynutst, 49, 52, 57, 170
[panynoron, 15,70, 71, 137, 138
["paHynoToN BOAOCOAEpHKAILNKH, 15
[padwr, 20, 22, 53, 59

['pemyuas pryts, 20, 209, 210
I'pemyuee 305010, 176, 180
I'pemyuee cepebpo, 176
['pemyuekucnas ptyTs, 208, 209
I'pemyuekucioe cepedpo, 210, 211
[pemyune ctyanu, 44, 58, 59, 97-100
I'pemyunii ras, 214, 275

Ipeueckuit orons, 28, 251, 288
I'pusyrenuraur, 97
['pusynadranut 1b roche, 60
[pusynadranut naacrormi 4, 60, 158
['pusyuwut cuche, 60

[pusyHut roche, 62

[pusyunThi, 60

[pusyTun 16 xaopucrsiit, 67
I"pusyTuH, 97

I'pusyTuHauHamurhl, 57-59, 93, 101
I'pusyrut, 57, 93

I'puuenur, 57, 58

['pomoboi, 63, 126

I'yanuauta Hutpar, 189, 192
['yanuauna nepxnopar, 192
['yapram, 69

I'ymmuapabuk, 326

I'ypaunamur cnienuanshbiii Mboca, 93
I'ypaunamursi, 92, 93

A

JIAB, 198

HaiHamxexc, 36, 67

JlByoxuch mapranua, 219, 244, 262

JIByokucs xyopa, 222

JlexamoH, 52, 53

Jexcrpun, 20, 38, 44, 58, 283, 297, 298,
305, 308, 321, 323, 326, 327

Jletonauus, 14

Jeronnpytoiiuni winyp J1I, 334

Jletonutr M, 15, 95

Hetonwtsl, 15, 57, 58, 80, 95, 101

In-(2,4,6-rpunntpodennn)cynshun, 154

Nnazameran, 198

Iinazupun, 196

Juazoamugobenson, 198

Jinazobenzon, 196

JIlnazobensona Hurpar, 196, 197

Juasobensona xaopud, 197

Jinaszobenszonmmua, 207

JluasoryaHuauHa Hutpar, 198

Jinazoxcun, 196

Huazonb, 197

Jinazons O, 198

Jlnazons 4C, 198

1-{nazo-2-Hadron-4-cynnhokuciora,
196

JlnazocoenuHenus, 196

JuankurandeHnIMoueBUHLL, 26

Jvamun, 187

Jlnacur, 261, 336

Huauerunen, 227

Jnbenszoun, 238

Hubopan, 271

IinbpomaneTunen, 227

Jwuruapasua yrollbHo# KkuCIOTEL, 193

JiMruaponepokculipona, 233

JluzensbHoe TomnuBoO, 53, 69

JluuwsonponunnepokcuaunkapboHar, 239

JIMMETHIATH! LIEN0YHO3EMEIIBHBIX
MeTasuioB, 274

Jumerunéepuiui, 273

JluMeTunruapasuu necuam., 187

Jumerunmapranern, 273

Jumetuidocdun, 269

JIMMeETHIIHHK, 273

Jumurpur, 67

JIMHA, 189, 193, 194

Junamarnur, 88

Innamursl, 15, 20, 72, 90, 91, 97

Jinnamut Nel, 90

Junamur Mboca, 91

Jmnamur 75% xusenr., 15

Junamur HoBens Nel, 20, 92, 100, 130,
196

Junamur Hobens Nel copr 111, 91,93
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Junamur HoGeist Nel copr 11, 91, 93
Hunamur Hobens Ne2, 36, 94
Junamut HobGens Ne3, 95
Hunamur [lerpywesckoro, 88
Junamur caxaphsiit ¢p., 91
Junamut Tpayuns, 98
Hunamut ¢p. coprt 1, 91
Junamut §p. copr I1, 91
Hunamur ¢p. copr 111, 91 s
HuiiaMmur Xopenes, 96
Jlunamur 4épusiit dp., 91
Munamou (apes.), 15
Junamon 3K, 52
Junamon K, 52
Junamon T, 52
Junamonsi, 15, 49, 51-53
IOunadraaur-lc, 61, 62, 157
JuHadranute, 157
Huuadrur, 60, 157
4,6-1unurtpo-2-amuHodeno:, 128
2,4-AuHuTpoanuuiL, 155
2,6-[IHHHUTPOAHHUIHH, 155 .
1,3-Muuntpodbenson, 143
Junnrpodbensoinsl, 61, 123,143
2,4-Tunntpo-6-6yTuideHon, 128
JIMHUTpOraukonb, 58, 1135
Jlunurporauuepun, 80, 81, 101
N,N'-IuHHUTpO30NIeHTaMETUIIEH-
TeTpamuH, 165
4,6-Jlunutpo-o-kpeson, 130
3,4-Tunutpokcunon, 147
3,5-Aunurpoxcumnon, 147
JIuHuTpomertan, 171
Munutponadranuy, 15, 20, 60, 61, 122,
123, 156, 157
1,5-Aunutponadranuy, 157
1.6-Aunutponadranun, 157
[,8-Qunurponadranuy, 157
2,4-TunuTpope3opuuH, 133
4.6- TunuTpope3opuuH, 133
Jdunutpotonyon, 39, 44, 58, 61, 97, 112,
123
2,3-lunurpotonyon, 140
2.4-Juuurpotoryon, 140
2,5-Innurporonyon, 140
2,6-AnnuTporonyos, 140
3,4-Tunutporoiyon, 140
3,5-Iunutporoiyon, 140

2,4-Jlunurpodenunruapasun, 155, 189
Hunntpodenon, 122, 129, 130
1,3-Aunurpo-2-xnopbenson, 143
1,3-Annutpo-4-xnopbenson, 143
Hunuamon T, 52
Huokcua azora, 169
Juokcua-gunepxiopar xpoma, 46
Junepexuce aneroHa, 232, 233
Jlunepexuchr METHIITHIKETOHA, 234
Junepoxcua ageranbieruaa, 238
Junepokcua METHIITHAKETOHA, 238
Junepoxcua aueroHa, 233
Jlunepokcua nponaHoHa, 232, 233
Junuxpunamus, 153
JlunukpuiamMuHar ammoHnus, 153
JMaukpwiaMMHar kasius, 153
JMnuKpunaMuHar cBurpa, 153
JAunuxpuncynedun, 154
JOuupuanHuaHUKelb, 273 -
Hucynbdun oitora, 313
Jutmapa gyasnuH, 98
Judennramun, 26, 106, 111
JudreHunamuHoBwIH Mopox, 111
1,3-Turenuntpuasex, 198
Hudochuii, 269
Huxnopauerunen, 227
2,6-Iuxsop-4-aurpodeHon, 130
Ju>raHon-N-HuTpaMuHoguHutpart, 193
Jin3raHoaMuHAUHKUTpAT, 193
JIMaTaHOMHUTpaMUHAKMHUTpaT, 193
JRustunbepunuit, 273
JM3THIEHI TUKONbAHHKTpaT, 80
HAudTunnunk, 273
JTHIIMTA, 165, 166
Honexanurpokseryarka, 103
Jlonapur, 61, 64, 139
JpeBechas Myka, 53, 58, 60, 61, 67, 91,
92,97 .
JIpeBecHBill  yrodnb, 16
Hyanun, 97, 98
JbMubli 1iopox, 16, 20,22, 27, 32-34,
110, 111, 323,335
JIbIMOBbIE MACKHPOBOYHBIE COCTaBBI,
318

X

JKenaruu-auHamure, 97, 100



Oraasjenue

347

JKenarunupoBaHHbIe TUHaMUTSI, 97
Kenesuwrit cypuk, 313, 314, 326, 327
Keneso, 219, 327, 328

XKenras kpoBsHas cone, 34, 228
JKenrsiit pocdop, 267

Kunkue BB, 169, 174

JKuakwuit kucnopon, 218

JKunkuit o3on, 219

Kunkuit pochopucrhit Bonopon, 269
Kuakocts dapanes, 183
XKupopanx, 322, 323

3

3axurarelinHas cMech bekerosa, 336

3axurarennHble 60MObI, 252

3akurarennHbie cocrasnl, 21, 250, 258

3anaa1 Amcrpoura, 331

3anan Kubanbunya, 10, 26, 39, 41, 261,
332

3ananbHelit KenatH, 98

U

Hrnanur, 15, 49, 52-55

Wnwuros, 9, 20, 282, 283, 297, 298, 299,
302, 305,308, 311-314, 321, 326-328

Hzonypmypat kanus, 125

H3ouunanoBokicnas pryTs, 211

H3ounanoroxucitoe cepedpo, 212

HMmun okcuaupryTH, 178

Hmun cepebpa, 179

WMuHomoueBHHLI HuTpar, 192

HMMUTaMOHHbiE TTHPOTEXHHYECKHE
cpeacrsa, 338

Unranurer, 170

Wnauro, 119,322,323

Wunropur, 115, 116, 143

Honur, 15,:36, 68, 101

Wounkur ONe9, 45

Honkutsi, 36, 44, 45, 158

HckyccTBeHHbIH Myckyc, 148

Hdzanursr, 70

P'Iouawﬂ 206
I/Iozlawnmnu, 182
Hon-anomunnessit 3anan, 290, 332

IZIo}mcrbm azor, 20,21, 181, 182, 183
Woanwiit 3anan, 290

Homnoso6enzon, 47

Honokcubenson, 47

Hoa-1mukossit 3anan, 332

K

Kanmur, 36,91, 93, 94

Kaununur, 36, 44, 45, 158

Kanuit, 276

Kanust Hurpar, 50

Kanus 6uxpomar, 50, 51 105, 248, 259,
326

Kanus nuxpowmar, 248

Kanus kapoun, 225

Kanus nurpar, 20, 22, 28, 29, 32, 44, 50,
58-60, 67, 91, 92, 97, 105, 122, 169,
189, 258, 259, 283, 285, 302, 311, 313,
318,321,322, 327,328,337

Kanus nepmanranar, 284, 285, 327, 328

Kanun nepxsopar, 19, 20, 22, 44, 97, 123,
284, 285, 298,299,308, 311, 321,328

Kanug nukpar, 122, 123

Kanus xnopar, 20, 22 38,39, 50, 123,
189, 283, 284, 297-299, 302, 304, 305,
308,311-313, 318, 321-323, 326-328,
337

Kanomens, 296, 298, 305, 308

Kanelms Hutpar, 69, 285

Kansius okcanar, 299

Kanbuusg pesunar, 314

Kanwuus cununun, 59

Kansuusg docdar, 259

Kamenu, 326

Kamens tparakanrosas, 326

Kamdopa, 105

Kanudons, 9, 16, 20, 21, 252, 258, 259,
296, 302, 305, 306, 308, 313, 314, 318,
326, 330

Kanuens nopox, 44

Kanctong-aeroHatopsl, 336

Kap6azoarom, 124

Kap6amuaun, 192

Kap6ua marnus, 225

Kapbun kanus, 224

Kap6ua xaneims, 224-226, 268

Kap6uno-docdopHas cmecs, 269
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Kapbunokcum prytu, 209

Kapborenu, 44

Kapborenn, 71

Kapboruapasua, 189, 193

Kapbonun Hukens, 229

Kapbonunasua, 206

Kapbonunruapun xenesa, 230

Kap6ouur ascp., 91

Kapbouur repm., 91

Kapbounur ¢p., 91

Kapbouursl, 43, 59, 93

Kapboron ['J1-10B, 15, 71

Kap6oron F'JI-15T, 71

Kapboron ®T-10, 71

Kap6oronst, 70

Kapnut 3enéubiit, 67

Kapiursi, 44, 45, 139

Kacroposoe macio, 39, 44

KénnHckuit nopox, 94

Kemursi, 71

Kepocun, 39, 169, 252, 258

Keppudpekc, 36, 67

Kusensryp, 91, 92, 318

Kusensryp-nuHamur Hobens Nel Hopm.,
91

Kumur, 69

Kunerur, 106, 115, 143

Kuca, 232, 233

Kuadypens nopox, 40 -

Kosennun, 9

Koke, 91

Koxkreitns, Monorosa, 252

Konnoaui, 78, 99, 107

Konnokecunun, 101, 103, 105, 106, 112

KonnokcunuHossis nopox, 110

Konnokcununossie AdnaMuThi, 100

KoMnnekcusic amMmuakartsl Mead, 309

KoMmniekcHbie u3oUHaHuabl, 228

KoMnekcHbI# HUuTpHA 300Ta, 180

Konderru, 331

Kopaur anrn, 106

Kopaur Abens, 106

Kopauth, 113, 114

KpacHbliii pocdop, 222, 266-268, 328

KpacHbi#t rypauHamur, 92

Kpaxwman, 28, 50, 69, 92, 97. 285

Kpesuiar avmonus, 130

Kpesunur, 122, 130

"Kpesumur Ne2, 130

Kpemueroaopoa, 270

Kpemuesém, 91

Kpemuuiidropunst, 270

Kpuonur, 283, 284, 301, 302

Kpucranaunseckuit puoneronstii, 323

Kpuruueckuit anamerp, 18

KpoBsinas coib, 28

KpynHo3epHUCTOro AbIMHbLH nopox Ne3,
33

Keunun, 61, 63, 122, 123, 145-147

Kcununosoe maciio, 145, 147

Kcunouaun, 116

J1
TNabpur, 53
Jlakrosa, 20, 22, 39, 44, 298, 304, 305,
321-323

Jluruamur, 57, 58

Jluwanur, 120, 121

Jlutus xapboar, 293, 299
Jluroii Tepmur, 261
Jlurodpaxrop, 29, 36, 95, 96
JINBB-9, 159, 161

Jhomunodgops, 292

M

Maruesur, 91

MarHuessie onuiky, 20, 242,259, 282,
284, 285, 297, 298, 302, 305, 313, 314,
321,322

Maruuessiit Tepmut, 315

Marnuii, 22, 259, 281, 295, 327, 328

MarHuiiauankansl, 274

MarHus nepokcua, 328

Maruus nepxnopar, 44

Makapur, 36, 123, 139

Manaxur, 308, 311

D-MaHuura rexcanurpar, 84

Mapranua avokcun, 39, 259, 283, 285,
326-328

MapraHuesblil anruapui, 247

Mapranuoska, 245

Mapruuur, 101, 140

Macsno kacropoBoe, 282

Macrtukc, 297, 298



Oraasaenne

349

Meranurt, 98

Meau okcua, 259

Mexu (I} anerar ocH., 308

Menu (II) okcanar, 308

Menu (II) ponanug, 308

Meau (II) cyasdua, 308

Meawu (II) xnopokcuz, 308

Meanas nasyps, 309

MenHo-amMmuauHbiii peaxtup [lseiuepa,
177

Menno-ammoHuliHbiid HUTpaT, 177

Meauviii 6reck, 309

Men, 91, 92, 299, 326, 327

Menunur, 14, 18, 120-122, 145, 146

Menko3epHucTbli AbIMHBIH Iopox Nel,
33

Merabopan, 271

Meramur, 52

Meranut-1, 67

MertunamuHa HuTpar, 69

MeTunaMuHOaHTPOXUHOH, 321

2-Metun-4,6-nuautpodenon, 130

MeTunenoBbiii rony6oii, 323

Mertwienosbiif cyHui, 323

Metuanurpar, 81, 82

N-Metun-N-2,4,6-TeTpaHUTPOAHIMINH,
150

Mertunnukpar, 128

MeruanukpuiHutpaMut, 150

Merunguoner, 323

MunHBIH AbiMueiid iopox coen. Nel, 32

Murtpaibess, 331

MMAH, 165, 166, 167, 186

MonubneHoBas kucnota, 250, 285

Monounbiii caxap, 306

MoHoruapar 4-ryanwi-1-terpazonui-
TerpazeHa, 198

MoiioMmeTHiIaMuHa HUTpar, 165, 166, 186

Mononurpobenson, 169

Mononurpokpaxman, 117

MoHoHuTpokcwion, 146, 169

MouonutpoHadTanuH, 60, 122, 123, 156

MoHonutpotonyon, 123, 135, 140

Mouocumaan, 270

Mopckoii orons, 251

Moptupsl, 28

MouesuHa, S1

Mpamop, 299

Myckyc uckyccTeeHHBiH, 148
Myckyc KeuonbHbiH, 148

H

Haronwurt, 53

Hanokcubensoiitas kuciora, 239

Haanepexucs xanus, 275

HanyxcycHas kucnota, 239

Hananwm, 253-255, 259

Harpuii, 276

Harpus nutpar, 28, 29, 44, 50, 58-60, 67,
69, 91,92, 97, 106, 123, 283, 285, 302

Hatpus Hutpur, 69

Hatpus okcanat, 302, 312

Hatpus nepokeug, 242

Hartpus Tuocynbdar, 242

Harpus popmunar, 67

Hatpus xnopart, 39, 318

Haypur, 53

Hadranun, 22, 50, 314, 318, 321

Hadranwur 1¢ bis, 60

Hadranurtey, 60, 62

Hagrenuntsi, 52

Hadtenur A-4, 53

Hagrenut B-2, 53

Hadrenur I'-1, 53

a-Hadron, 321

Henorpora, 181

Heszamepsatomue nunamuter, 80, 81, 101

Henpenensasiif ruapna Kpemuus, 270

Herts, 39, 258

Hukerpan, 52

Hunur, 52

Hunepur, 85

Huccepa nopox, 40

HutpamMonur, 64

Hurpamon, 53

Hwurpanunua, 155

Hutpar-0, 60

Hutpart 0Oa, 60, 64

Hurpar 0b, 60, 64

Hurpar 31R, 61, 64

Hurpar 40R, 61

Hutpar Ne5, 60

Hurpar ceunua, 36

Hwutpar dyon, 52

Hutpar nennionossi, 101
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Hurpar 6apus, 36, 282, 303

Hutpar ruapoxcunamuna, 186

Hurpar ryanuauna, 189, 190, 192

Hurpar mouesunsi, 193

Hurpar ceunna, 313

Hutpesun, 119

Hurpekce, 52, 71

Hurpuz 301073, 180

Hutpun pryty, 179

Hutpua cep, 181

Hurpun cepebdpa, 179

Hurpunan, 87

Hurtpur ammoHus, 68, 69

HuTtpoamon, 51

N-Hutpoanunun, 155

n-Hutpoanunun, 322

Hurpobenson, 39, 106, 110, 112, 141,
142

3-Hurpobensonaunazonus nepxiaopar, 197

m-HutpobeHzonanasoHus nepxiiopar,
197

Hutpornukons, 15, 78, 79, 115

Hurpornuuepun, 8, 14, 15,21, 22,23, 24,
58, 72-79, 88- 95, 99, 100, 106, 112,
230

Hurpornuuepuuosbiit nopox, 112

Hurporyanuaus, 189, 190, 192

Hurpoaurnukosns, 15, 22, 80, 101, 112

Hutposoryanunun, 189, 192

N-Hutpozonumerunamun, 188

4-Hurposo-N,N-numetunanunui, 155

4-Hutpo3o-N,N-auotusnanumnumu, 155

Hurpoknersarka, 59, 101-105, 107-109,
115

Hutpoxpaxmaan, 106, 118, 119

Hurpokcunonei, 145

Hurpon, 52, 53

Hurpoaeym, 72, 73

Hurpomanstosa, 119

Hurpomannur, 84

Hutpomeran, 15, 168, 169

Hutpomeranosne BB, 169

Hurtpomouesuna, 189, 192, 193

I-HurponadranuH, 156

2-HuTtponadranun, 156

a-Hurponadranun, 156

B-Hutponadranun, 156

Hurponadranunsi, 39, 42, 59, 156, 157

Hurponr, 73

Hutponus nepxnopar, 45

Hutponapadurorsie BB, 169

Hutponen, 137

HurtponenTon, 87

1-Hurponponan, 173

2-Hurponpona, 173

Hurpocaxaposa, 1{9

Hurtporon, 134

Hurportoayon, 67

4-Hutpodenunanasonus tetpadrop-
Oopar, 197

Hutpodopm, 169, 171

Hutpouentonosa, 58, 67,97, 103, 104

Hurpoaran, 173

HMX, 162

Hobenur, 52

HopmanbHetii kusensryp-auHamur, 90,
95, 100

O

ONel/41, 39, 156
ONel/60 bis, 39
ONel0, 44

ONell, 44,158
ONel2, 44

ONel3, 44,158
ONe2, 42,156

ONe3, 39,42, 142,244
ONe4, 39

ONe5, 39 42

ONub6b, 39

ONebe, 39

ONeba, 39

ONe7, 39

ONe8, 39 42

ONeS, 44 45
OrueMeérn, 255
Oruennuit Hox, 289
0306eH301, 220
O301UKBUTHY, 219
Oson, 219, 220, 247
O3onuasi, 220, 231
O3oHua aumonus, 220
Okuce yraepona, 229
Oxkuch xiopa, 222
Okcanar natpus, 212,312
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Oxkcanar cepebpa, 212
Oxcanarsl, 212, 228
OxcuaneTunenua xanus, 230
Oxcun pytenus, 250

Oxcunst xnopa, 222
OKCUIIHKBHTHL, 216, 217 :
OxcunuThl, 242

Oxconur, 122,169, 174
Oxroren, 14, 15, 20, 85, 162, 164
Oxron, 164

Onuda, 282, 283,305,314
Oriptr Punona, 218
Opranuueckue azuast, 207

OcaerurebHbe cocTashl, 281, 282, 284,

287, 336
OcnoBanue Mumnnona, 178
Ocrpasut EQ69, 67
OTeuecTBEHHBIE TPAMMOHUTSL, 66
Odopur, 262, 285, 336

1

[Takcur, 64

[Taneuu, 98

IManxnactur Nel, 169

[Tauknactursi, 175, 176

Ilaparonep, 321, 323

[Mapacdun, 22, 39, 44, 50, 61, 91, 105,
282,305,313,321,322

[ayaep, 61, 64

[1BB-4, 159, 161

[IBB-5, 159, 161

[leneron, 137

[Tenrazanuens, 200

Ienranurpornokosa, 119

Ilentanurpoxpaxman, 118

[lenraspurporerpanurpar, 85

[enroqur, 61,64, 87, 137

Ilenrpur, 85

[TepBuuHbie B3pbIBUATHIE BElECTBA, 14

[Tepruapur, 233

[Tepexucn, 230-232, 237, 240-243

Ilepexucs auerona, 233

[lepexncs Genzouna, 237

[lepexuck Bosopona, 219, 240

Ilepexucy mapradua, 244

[Tepexucs caunua, 325

Ilepenpeccoska, 18

N

Ilepitonar ammonus, 46, 47
Ilepkapbonar natpus, 233
Ilepmanranar ammonus, 247
[epmanranar kanus, 245
HepmanraHar-riayuepuHoBsIi 3anan, 332
Iepmon, 52

Ilepmon-1, 53

Ilepmonansl, 65, 139

Tlepmonexc, 52

HepmonuTsl, 43

[TepmyparsuHas xuciora, 238
Ilepunx, 64, 139

Iepoxcubensoiinas kucnora, 239
[lepokcun auerona, 233

[Mepokcun aueruna, 239

Ilepokcun 6ensonna, 238

Ilepoxcun Boaopoaa, 240

[Mepokeun 2,4-nuxopbenzouna, 239
Ilepokcun xanmus, 243

IMepokeun pryty, 243

Mepoxkeun ¢rranouna, 239

[Tepoxcun xpoma (VI), 243

[Mepokcua uuHka, 243

Ilepoxcua ssurapHoro anruapuna, 238
[epokcun watpus, 241, 242
Ilepoxkecunst, 9, 19, 230, 232, 240 .
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Ilerponur, 36, 94

[DKB-20, 67

MuxoHuTpar amMMonua, 124



352

Yactes 1. OnacHo¢ 3HAKOMCTBO

Ttuxpamuz, 144, 150, 151, 155
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uxpuHOBO-aMMUauHBIN fTOpOX, 126

IMuporens, 254

ITupogyanursl, 43

Hupoxonnoauit, 104, 109, 110

Mupoxkcunuy, 8§, 20, 21, 78, 80, 101, 103-
109, 112, 114, 115
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[Topox Cmura, 40 - C
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[Nopox ®onreHa, 123, 126
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[pomerteis, 39, 42, 142, 244
ITpocreiimune BB, 49, 52 .
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Peomexc A, 69, 71
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Pobypur, 63, 64, 67, 143
Pogamun b, 321-323
Poaanun prymu (I1), 212, 213
Poaanua ryanninba, 191
Ponanucras pryrs, 213
Pomursi, 52
Pryrs rpemyyas, 337
PvaHAuHBIHA 1uHAMHKT, 96
Pakapoxk, 42, 141
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Caxa, 29, 38, 298
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Csunna mmokenn, 322, 326
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CsuHua ctugnar, 337
Csunua ¢ropua, 259
CauHua xnopuz, 308
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CByHLOBSH CypuUK, 313, 327

‘CrymgnHoe uedraHoe macno, 253

Cebacrun, 95
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CuunnpHas kuciora, 227

Cunresur 18, 67, 139

CuHbka, 69

Cxanunur, 67, 139

Ckanbupiii ammonutr Nel, 65
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CxanbHbill rpusyHadramar roche, 60

Ckanbhbiil rpusynur 1b roche, 157

CkansHpiil Tonamur, 140

Cxunuaap, 39, 258
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CrpoHumn xapboHat, 293, 298, 311, 312
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CrpoHuus oxcanar, 20, 298, 311, 312

CrpoHuus nepokcun, 314

Crpouuus cynsdar, 302
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Cy6nurpun yrnepona, 227

Cynan 1, 322,323

Cynau IV, 323

Cynsdua (ITT) cypsmer, 283

Cynehun xamus, 279

Cynsbypunasua, 206

CynpaMuHOBBIi# Kopu4H., 322

Cypux skene3Hbll, 258, 259

Cypbma, 28, 298, 313

Cypomsrl (IIT) cynudun, 20, 258, 297, 298, |
321, 322, 326, 327

Cycrax, 73
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T-19, 68
Tanus nepxnopar, 305
Tanus xnopar, 305
TATB, 151
Teépabrit kepocun, 253
Teépaas nedTs, 253
Temneparypa scrpimky, 20
Temnpun, 52
Tenepec, 14, 131, 132,337
TennoBoi ummynse, 19
Tepmurt, 21, 257, 262, 315, 336
Tépounsle cocrassl, 330
Terpabopau, 271
Terparunpobopar amomunus, 272
Tetpasen, 14, 198-200, 337
Terpasun xpemnus, 206, 270
TerpameTuneHAUNEpOKCHATUKapGaMua,
236
TerpammutoxynpoRuTpar, 177
Terpanutpoanunun, 151, 152
1,3,4,5-Terpanurpoberzon, 144
TerpanurpogudenunmoueBuHa, 154
Terpanutpoxpaxman, 118
Terpanurpomeran, 169-172
1,2,5,8-TerpanurporadranuH, 158
1,3,5,8-TerpanurpoHadranuH, 158
1,3,6,8-TerpanurpoHadranus, 158
Terpanurponadranuns, 158
TerpanuTpornenradputpur, 85, 87
Terpanurporonyon, 139
2,3,4,6-Terpaturpodenos, 127
TerpanurpospuTpurT, 84
Terpaokcuasi, 231
Tetrpanepokcomonudaar kaus, 244
Terpanepoxcomonudiar Harpus, 244
TeTpanepokcOMOIUOIEHOBAY KUCIIOTA,
244
Terpadropruapasus, 188
Terpaxnopun kpemuus, 317
Terpaxnopun Tvrana, 317
Terpaxnopun cBuxua, 205
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Terpaxnopuia oyoBa, 317

TerpaxnopMmeras, 318

Terpun, 14, 20, 58, 59, 63, 123, 148, 150,
169, 189, 337

Tednon, 259

TedoHOBO-MarHueBblit TepMuT, 263

TexHuyeckuit yriepos, 9

TexHoorn4eckyd CTOMKHH MUPOKCUIIHH,
102

Tuokapboruasun, 207

Tuonunasui, 206

TuoHuH rony6qii, 323

Tuocynsbar cBUHua, 328

Tuoyuanar prytu (11), 213

TurounaHoBOKHCHAS PTYTh, 213

Turanur, 95

™A, 236

THA, 151

THT, 134

Tosexc, 71

Tomn, 134

Tonamur, 58, 140

Tonun, 134

Tonur, 105

TonmnueHoe BB, 41

T-naynep, 61, 64

Tpaccupyromue cocrasel, 314

Tpenen, 92

Tpéxoxuce xnopa, 223

Tpéxdrropucrsiii xnop, 223

Tpuasensl, 198

Tpuazobenzon, 207

Tpuankunbopanst, 271, 272

TpuamMuHXpoMrerpokcun, 243

TpubomomunecueHuus, 294 .

Tpubtoaun asora, 181

Tpuxansuns andochus, 269

Tpumerunanmomunuit, 273

Tpumetunbopan, 272

TpumerunsucmyT, 274

Tpumeruncypbma, 273

Tpunadranursl, 60, 157

Tpunadranur NNel¢ bis, 157

TpunagTutsl 3, 60

Tpunur, 134

Tpunurpat uenmonossl, 104

Tpunurpun, 73

2,4,6-Tpunurpoanuson, 128

2,4,6-Tpunurpoanunus, 150, 151
TpunurpoaueronuTpun, 173, 228
2,4,6-Tpunurpoben3oiiHas xucnora, 141
cumm-TpunurpobeHsoiiHas kucnora, 141
cumm-Tpunurpobenzon, 144
Hecumm-TpuruTpoOeH3oN, 144
pso-Tpururpobenzon, 144
1,2,3-Tpusurpobenson, 144
1,3,5-Tpunurpobenson, 143, 144
1,2,4-Tpunurpobenson, 144
1,3,5-Tpunurporekcarugpo-1,3,5-
TpHyasuH, 159
4,5,6-Tpunurporemumesumron, 147
Tpunurpornuuepus, 72, 73
2,4,6-Tpunurpo-1,3-gumetun-S-mpem-
OyrunbeHzon, 148
2,3,5-Tpunurpokcunon, 147
2,4,6-Tpunutpokcunon, 145, 147
Tpunurpoxpeson, 122
2,4 6-Tpunurpo-u-kpeson, 130
Tpunurponour, 73
2,4,6-TpunurpomesuTuieH, 148
Tpunurpomeran, 171
1,3,5-Tpunurponadranun, 158
1,3,8-Tpunurponadranus, 158
Tpunurponadgranunsl, 44, 60, 123, 157,
158
2,4,6-Tpunurpopesopuuy, 132
TpunurpopezopuuH, 189, 190
Tpunurpotonyoun, 22, 23, 39, 44, 58, 59,
106,122,133, 134, 139
2,4,6-Tpunurpo-3-mpem-
Oyrtunronyon, 148
2.4,6-Tpunutporpramutobenzon, 151
2,4,5-Tpunurporonyon, 134
2,3,4-Tpunurporonyon, 134
2,4,6-TpuHurpo-1,3,5-TpumeTundeH301,
148
4,5,6-Tpunntpo-1,2,3-
tpumeTunbenson, 147
2,4 6-Tpunurpodenunruipasus, 155
2,4,6-TpunurpodeHuneHanamut, 151
2,4,6-TpuHuTpohEHUIIMETUITHUTPAMHUH,
150
23,6-Tpunurpodenon, 127
2,4,5-Tpunurpodenon, 127
2,4,6-Tpunurpodenon, 120
TpuautpodeHonsl, 127
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Tpunurpoduopormouus, 133

1,3,5-Tpunurpo-2-xnopbenson, 144

1,2,4-Tpunurpo-5-xnopbenson, 144

TpUHUTpOITAHHUTPUI, 173 228

Tpuoxeuns, 231

Tpuposanu HeopraHuyeckoro OeHzona,
272

1,3,5-TpupoaaHuxTpubGO puHT PUUMHUH,
272

Tpu-tpunan, 123,158

Tpudenunbopan, 271, 272

Tpudennnmerunnarpuit, 274

Tpuxnopun a3ora, 184

TpuuuknoaneToHnepoxcua, 232, 233

TpudrunatroMunuit, 273

Tpustunéopan, 272

Tpusruncypema, 273

Tporenst, 71

Tpoitnas cmecs MTX, 146

Tporun, 8, 14, 15, 18-21, 52, 60-69, 127,
128, 133- 141, 145, 146 150, 158 159,
168-170, 188 224

. Tpomnarbl 136

Tporunosoe macno, 135

TpoTUaoBHIHT IKBUBATEHT, 18

TLAI, 232-234

TOH, 14, 15, 20 59, 65, 84-88, 162, 337,
367
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Yrnenursl, 35, 68, 80, 101

Yrnenur 12UB, 35

Yrnenur D-6, 15

VYronb apesecHsiid, 20, 28, 29, 32, 38, 44,

50, 51, 53, 58,67,91, 92,97, 106, 122,
189, 258, 285, 297, 298, 302, 305, 313,

318, 321, 322, 326, 327
Yronshoe BB 7bis, 67
Y napHsiit 6ensiif nopox, 208
YpotponuH, 52
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®anepiickoe BUHO, 256
®apaoHoBb 3MeH, 207,212, 249
DeHunazoumun, 207

Genunnuruit, 274

$enunnatpuit, 274

denunuurpamus, 155

®epponur, 52

®eppocunuimif, 283

®epporepmur, 257

®unura, 112

®nammusop, 59

®uroopecueHTHbIE cocTassl, 293

Qopmuar narpus, 51

®opcursl, 57

Qochun xanbuus, 269.

®ochun, 267- 269, 271

Docgop benbiit, 326

@octop xpacHbiid, 326, 327

®Pocdop Jlenapna, 293

®ocdopecuupyromne cocrabsi, 292

®ocdophsiii repmur, 263

®oroBenbilika, 284

doroocBeTUTENLHBIE COCTasbl, 284

®ortocmecu, 284

®panuy3ckuii ammoHan, 57

®panuy3ckuil oxoTHUYHH nopox R, S u
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®paniy3ckuii oxorHHuui nopox J, 106

OpukuroHHbIE cMecH, 330

Orop, 206, 220, 244

dropazun, 206

@ropuassle TepMUThH, 263

@ropuas xnopa, 223

®ropumuH, 184

®ropucrbiii Tuodocdopun, 269

®ropnepxiopar, 46

dyracHoe aeicraue, 17

Oy nsMuKkoToH, 104

Oynbmunar pryrty, 207, 209

X

Xa6nacrur, 69, 71

Xanbsko3uH, 9, 309
XeMUITFOMHHECLEHLME, 267
Xnopazuz, 206

Xnopamuhsi, 184

Xnopar aMMoHUs, 26, 43

Xnopar 6apus, 281, 304

Xnopar terpamuna meau (13), 177
Xnoparur-3, 16, 39, 41
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X noparHble nopoxa, 40
XnoparHslit Mopox paxapok, 141
X noparHbix nopox Tropnexa, 244
Xnopauerunen, 227
Xnopauaurpobenson, 61
XopuMua n—xuHoia, 184
XnopucTeiii azot, 183, 184
XnopucThiid nukpui, 144
XnopucTeiit arunmn, 227
XnopuT cBUHLA, 46, 47
Xnopwur cepebpa, 46
XnopHas kucnora, 46

X nopHoBaras kuciora, 43
Xnopusilh auruapun, 223
Xnopriepxsopar, 46
Xnoprpuoxeun, 223
Xpuzouaus, 322, 323
Xpoma (I1I) okcun, 259
Xpoma (VI) anruapun, 259
Xpoma TpHokcHR, 248
Xpomunasui, 206
XpoMoBbIH aHruapua, 248
Kpomnuk, 248, 261, 329

1

12-11b, 68

Llemronozasie AuHaMuThl, 94
Lienodop 1AB, 198
{{ewrpanursy, 26, 111,115
Uuan, 228

Huannn suxens, 228
[{unanuast, 228
LnanoBokucnas ptyTs, 209
LinanoBokucnoe cepebpo, 211
L{nanypasuz, 206

1,3,5-11uknorekcaHTpHOHTPHOKCHM, 187

Huknozuazomeran, 196
ukaonur, 159

LIuknoTeTpameTuieHTETpaRuTpamMus, 162
LIMKJIOTPUMETUIEHTPIHUTPAMUH, 159
LluxnoTpuMe THIIEHTPIHATPO30aMUH, 165

Uunk 9, 51, 535, 242, 289, 295, 327
I{uHka creapar, 314

Lnnka cyasdun, 293
LluHkoBo-HoaHAg cMmech, 290
Lupkonui, 283, 285

I{npxonus ruapua, 285

HTMTHA, 165, 166

q

Yepusiii auHamur, 94
Yeépusiif nopox, 27, 33,94

R

[lapna nopox, 40
[{Benckue cnuyxy, 323, 329
IHennur ONed, 16
Hlemnuret, 39, 42, 44, 156

Llennax, 9, 16, 20, 21, 282-284, 296-298,

302, 304, 305, 313-316, 327
Hinmose, 120, 121
Lumosug, 120, 121
HWixeiinepur, 60-62, 157
Hloxonaausl nmopox, 111
Hlokonaausil yroms, 33

i
[I{aBeneBoxucnoe cepebpo, 212
E]
3-6, 35, 68
OBB-11, 159, 161

DHA, 194, 195

Dkpazug, 130
DNeKTPOTHTHYECKas cypbMa, 278
DOmynanst, 71

DOmynntel, 71,72
OMmynbscroHHbie BB, 71

Onepren, 52

Opunur, 87
OruneH-6uc-guHuTpoaneramig, 195
DTHRACHINHUKONE, 69

OTUACHT TUKONLAUHUTPAT, 78
DTUNeHAUHUTPOINAMUH, 195
DruneHnurpar, 78

DrunHatpui, 274

DrunnuTpart, 81, 83

DTHa-Mopox, 95
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Ouuxekc, 67, 140
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Iicml Bui #picurc B pym
3Ty KHHTY, TO Haanmnca ¢ zmer-
CTBA HCIMHTHBANKA TPEIETHOE
yBaXeHWe K CIA4YKAM, KOCTpaM
H PeiiepBepram.

Ecim ke Bam B CBOE Bpems He IOBeNIOCH CENATH MATHHEBYIO
BCIGIIKY H3 KPIOYKA CO IIKONBHOA pasfiesalkH, a TeM Oomee 3a-
IlyCTHTH paKeTy Ha $HOTOWIEHKe WM XOTs GBI KOHCEPBAYIO GanKy
C HOMOIIHIO kapbuna, # MOACKAKY, KaK BOILIOTHTH Baurm Hepea-
NH30BAHHEIC KESITHHHS, HO TOIBKO TaK, 9T06sI OT Baurero ycepitus
HHKTO HE MOCTpanan.

HecMOTps Ha 1iHKAHTHOCTE 3aTPOHYTOH TEMEI, KHAra He BKJIIO-
9aeT MarepHalikl OFPaHHYCHHOrO focTyna. OHA CONEpX MUT MOA-
pobHOE omHcaHue OKONO ABYX THICAY IPOBEPEHHBIX HPOTEXHH-
9YECKHX COCTABOB H WH/HRHIYANGHRIX BEINECTB, COTHH JKCTpe-'
MANBHAIX XHMHIECKHX OULITOB H OTPOMHEIH apceHan IMUpOTEXHM-
9eCKHX (HHTYp I MPOBECHHS CaMOIo M3RICKAHHOTO (eiiepBepKa.

Xody HanmoMHUTE, 91O IIpoMeren 3a I'epocTparoB He OTBEYAIOT.
CnoBoM, aenaiite BCe, YTO XOTHTE, HO TaK, YTOOKI HE JTHITUTHCA
3TOH BO3MOXKHOCTH.

Jo6po mnoxaoBarh B WHCIIO
MOCBSAMWMEHHEX,
H 710 BcTpeun Ha (eleppepke!

YyTts Be 3a6bu1. Ecit Bauin
COCEeH KyIIIIM HOBBIH MeOenn-
HEI# rapHUTYp, MOXeTe moja-

PHUTh 3Ty KHHTY HX CHBIHYJE.




