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1. O 3HAMEHHH, COBPEMEHHOM COCTOfIHMM W
nEPCnEKTHBAX AHAJTH3A BEH3HHA

ZHHpeKTHBaMH XIX CX>e3,Ha KOMMyHHCXHqeCKOH napTHH
CoeeTCKoro Coiosa no nnxoMy nnxnjiexHeMy njiany pasßnxnq
Coiosa CCP na 1951—1955 rr. npeÄycMOxpeno noßbicnxb
nponsBOÄCXBO rasa hs roproqnx cjianneß b 3cxohckoh CCP
b 2,2 pasa, a xaioxe yßejmqnxb nponsBOÄCXBo HCKyccxßen-
noro >KHa.Koro xonjmßa na 6ase pasßnxnn cjianueßOH n xh-
MHnecKoö npoMbimjieHHOcxHsa nnxnjiexne, npnMepno, na 80%.
Hpn 3XOM öoJibmoe BEHManne
JlblX >KHAKHX XOnJIHB. B CBH3H C 3XHM BO3HHKaK)X npOÖJieMbl
yjiyqmenHH Kaqecxsa npoAyKxoß neperoHKH ropfoqnx cjian-

peß öensHHa n AnseJibnoro xonjmßa, ycnemnoe'paspeme-
HH6 KOXOpbIX MO>K6X 6blXb OCyipeCXBJieHO XOJIbKO B xom cjiy-
qae, Kor,n,a xopomo usßecxnbi cocxaß h CBoncxßa hcxoahoxo
semecxßa n hx nsMenennH b npouecce nepepaöoxKH
mo>kho npocxo h öbicxpo naöJiioAaxb npn noMomn cooxßex-
cxßyiomjix m6xoäob anajiHsa.

B Bonpoce oöjiaropa>KHßaHHH cjianueßoro öensuna npo-
MbimjieHHOCXb HHxepecyex b nepßyio ero XHMHqe-

ckhh rpynnoßon cocxas, xax kbk nsMennn nocjieAHnn
mo>kho H3M6HHXb h nanpaßjiHXb xaqecxßO nojiynaeMoro npo-
Ayxxa. /lo Hacxonmero BpeMenn b cjianpeßOH npOMbimjienHO-
cxh ajih onpea,ejienHH rpynnoßoro cocxaßa öohshhob npnivieHH-
jincb XHMHxecKne MexoAbi anajmsa, b ochobhom, cepno-
KHCJioxHbie Mexoa,bi (8; 20)

.

yßejmqHßaexcn xaione npnMene-
HH6 KOMÖHHHpOBaHHbIX XHMHKO-(J)H3HKOXHMHneCKHX M6XOAOB
anajmsa: onpeAejmexcn õpoivmoe qncjio, annjmHOßan xonxa,
noKasaxejib npejioMJiennn coßMecxno c cepnoKHCJioxnbiM hjih

N 20 4 mcxoaom (8). üpaMeHenne xojibko

MexoÄOß noxa saxpyAneno BCJieACXBne MaJioqncjiennocxH

JinxepaxypHbix Aannbix o cpeAnnx (jjnsnqecKHx Koncxanxax
yrjiesoÄopoAHbix rpynn cjiann,eßoro 6ensnna.

Uejibio nacxonmen paöoxbi hbhjiocb Bbmcnenne bosmo>k-
nocxen npHMeneHHH
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UHOHHoro anajiHsa npH Hccaeaoßannn caanneßbix öensHHOB
K3K b OTHomeHHH rpynnoßoro cocxaßa, xaK h cbohcxb ot-
AeJibHbix yrjießonopoAHbix rpynn. Paöoxa Ebinojinena npH xa-
(peape cpHsnqecxoH h xoaaonaHon xhmhh THH noa pyxo-
boäctbom aon. JI. lIIMHÄTa b 2—1953 rr.

Mexoa xpoMarorpacpmiecKoro aacopöuwoHHoro anajiHsa

Mexoa xpoMaxorpacpnqecxoro aacopõnnonnoro anaansa
paspaõoxan HSBecxnbiM pyccKHM ynenbiM M. C. Übbxom b
1903—1906 rr. (I). Bnepßbie Mexoa 6biJi nCnoabsoßan äjih

BbmejieHHH apoMaxHxecKiix ycaesoaopoaoß hs öensHHa h
xepocnna B. M. TapacosbiM (2), npHMenHBUiHM b xaqecxee

aacopöenxa cnanxarejib. B nocaeanee BpeMH Mexoa xpoMa-
xorpacpnqecxoro aacopõnnonnoro anaansa HMeex mnpoxoe
pacnpocxpänenne npn onpeaeaennn rpynnoßoro cocxaßa
yraesoaopoaoß necpxnnoro öensnna h xepocnna npnMon
roHKH (3, 11, 12, 16, 18,21), h yjxe paspaõoxan neabin pna
pasanqnbix BapHanxoß sxoro Mexoaa. Mexoa xpoMaxorpacpn-
qecxoro aacopõnnonnoro anajiHsa ncnoabsoßaacn xaioxe jiJin

onpeaeaennn rpynnoßoro cocxaßa yraeßoaopoaoß b xpe-
xnnr-öeHSHHax (21, 22). HMeancb nonbixKH aa>xe no Bbiae-
JIOHHK) OXÄGJIbHbIX HHÄHBHÄyaJIbHbIX VraeßOaõpOaOß (13).

npH onpeaeaennn rpynnoßoro cocxaßa yraeßoaopoaoß
öensnna h anseannoro xonjiHßa npnMennexcn x. h. Mexoa
(ppaxnnonnpyioineH aacopönnn n, b ocoöennocxn, Mexoa bh-
xecnnxejibHoro nponßaennn ões pacxßopnxean (17). 3xo
anaaornqno nponecfcy pexxncpnxannn npn nojmoM opome-
hhh. B oöonx nponeccax abc (pasbi aßn>xyxcn b npoxnßono-
jiOÄCHHbix nanpaßJieHHHX: npn pexxncpnxann amaKOCXb
h nap, npn aacopönnn acnaxocxb h aacopönpoßannan
(pasa, npnxeM {pasbi naxoanxcn b paßHOßecnn ssanMO-
ÄCHCXBHeM MOJiexyJl. npOXHBOXOXHOe ÄBHÄCHHe (p 33 B aa-
copönnonnoM nponecce oöycaoßaeno, c oanon cxoponbi,
aBH>xeHHeM nonca yraeßoaopoaoß bhhs, eaoab xoaonnbi,
npnaeM aacopönpoßannan (pasa aßn>xexcn oxnocnxeabno
BBepx, n, c apyrofi cxoponbi, aeöcxßHCM aecopöenxa csepxy,
xoxopbin, ocßOÖo>xaan yrjießoaopoabi hs aacopönpoßannoro
cocxonnnn, sacxasanex nx b snae >xnaxon (pasbi asnraxbcn
bhh3. B pesyabxaxe sxoro nanöoaee cnjibHo aacopönpyeMbie
KOMnoHCHXbi ynocnxcn BBepx, a apyrae pasMeinax)xcn nn>xe b
nopnaxe nonnjxaxwencn aacopönpyeMocxn.

Teopnn KoaoHHbi xpoMaxorpacpnqecKOH aacopönnn (4, 5,



6, 13, 10, 14, 15, 17) ocHOßbieaeTCH na cxaxHKe, KHHexHxe
h ÄHHaMHKe (4). TeopHH KOjnwecTßeHHo o6x>-
HCHH6T pa3,nejieHHe önHapnon
cmcch. FTpHMeHeHHe Teopm-i k
MHOrOKOMHOHeHTHbIM CHCX6-
M3M yCJIO>KHH6TCH, H B JIHT6-
paxype nex ztaHHbix oxhoch-
xeJibHo HsorepM a/icopöuHH
MHOrOKOMnOHeiiTHOH CHCXeMbI.
Hpome b 3tom c/iynae Hsöpaxb
3KcnepHM6HxajibHbiH nyxb.

U. AFinAPATyPA

HacTonman paöoxa npoee-
jiena b aACopöuHOHHoö kojioh-

K 6 HSFOTOBJieHHOH H3 CT6KJI3
nnpeKC. KojioHKa (pnc. 1) co-
CTORJia H3 Tpex C6KUHH.
BepxHHH, öojiee rnnpoKaa
nacib HBjrjuiacb pesepsyapoM
A, eMKOCTbio 200 cm 3 . Ha-
nojiHHeMan nacxb
KOJIOHKH COCTOHJia H3 ÄByX
qacxefi: BepxHefi B h HH>KHeH
C. KojioHKa OKaHXHßajiacb xa-
HHJL/IHpOMDcBHyxpeHHHM ÄH3-
MexpOM 2 MM. Bcn KOJIOHK3
öbijia OKpy>xeHa ct6Kjihhhoh

pyöauiKOH äjih OXÄa>KÄeHHH E.
Pesepsvap A kojiohkh co-

eAHHHJICH peSHHOBOH HpoÖKOH
h pesHHOBbiM HiÄanroM c pe-
ÄyxTopoM H õajuiOHa c yrjie-
KHCJIbIM F33OM. KoJIOHKy 33-
HOJIHHJIH CHJIHKareÄ6M RO
ypOBHH OKOJIO 2 CM KHH3y OT
ÄHa pesepsyapa A. Bbicwna-
HH6 CHJIHKareJIH H3 KariHJi-
JiHpa kojiohkh npeÄOTßpama-
Jiocb XÄonnaTo6yMa>KHOH sa-
TOH.

Phc. 1. ÄÄCOpöu,HOHHaa
KOJIOHKa.

5
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COÖHpaHHH, HSMepeHHH H B3BeiUHBaHHH (|)paKU,Hn
nojibsoßajiHCb 40 KajinöpnpoßaHHbiMH nHKpoMexpaMH K r
eMKOCTbK) B 1 MA.

McnojibßOßaHHbie Bemecißa

ÄACopöenT. B Kanecxße aÄCopöenxa ncnojibsoßajm
cHjiHKarejib MapKH lIICM FOCT 3956— 47, Koxopbin, no r an-
HbiM
Bec CHJiHKarejin 6biJi 698 r/ji npn Bennnnne sepna
1,5—3,5 mm.

CnjiHKarejib pasMajibißajicn b mapoßon Mejibnnue, h bu-
cenßajiacb neoõxoÄHMan 80—250 Mem. Ho sanoji-

nennn kojiohkh CHjiHKarejib npocymnßajrcn b xenenne 6—B
nacoß npn xennepaxype 110—120°C. npHMeneHHe öojiee bw-
cokoh xeMnepaxypni ne peKOMen,nyexcn, xan KaK b stom
cjiynae nolbiuiaexcn ero nojiHMepnsyioman cnocoönocxb b
oTHomennn nenpeÄejibHbix yrjießo,n,opo,noß (23).

HcnojibsoßaHHbm cHjiHKarejib mojkho neoÄHOKpaxno pere-
nepHpOßaxb, nponapnßan ero rjih oxoro hjih AeKanxnpyn ro-
pnnen boäoh h Meruienno Bbicymnßan (11). FUnnbin chjth-

Karejib nosßOjinji .npcxnrnyxb yÄOßJiexßopnxejibnoro pasAejie-
nnn yrjieBOÄOpOÄOB, ecjm na 1 ma cjianneßoro öensnna npn-
MennJiocb ne Menee 5 a cnjiHKaxejin.

flecopöenx. B Kanecxße b Aannon paöoxe
ncnojibsoßajicn oxnjiOßbin cnnpx.

Ben3 n n. B nacxoninen paöoxe anajiHSHpOßajin öensnn
cepHOKHCjioxnoH ohhcxkh Epainaiomencn pexopxbi c
jiaMH nnnennn 28—206° C n Cbipon öensnn c kh-
nennn 28—265° C.

Bensnnbi b KOJionKe c naca,n,Kon H3
cxeKjinHHbix cnnpajien, c pa3n,e.nnxejibHOH cnocoönocxbio b
9 xeopexnnecKnx xapejiox, na cjDpaKn,nn cooxßexcxßenno npe-
AeJiaM KKnennn apoMaxnnecKnx yrjießon;opon,Oß. PeKxncjni-
Kannn npOBOÄHJiacb npn cjxnerMOßOM nncjie okojio 10. 3a-
BncHMOcxb KOJinnecxßa necxnjuiaxa ox xeMnepaxypni nnnennn

na pnc. 2.
F(jin öensnnoß n nx cj3paKu,Hn

Koncxanxbi n Bbinncjinjicn bhxoa. npnßen,enbi b xa6-
Jinpe 1. b xaöjinne MojieKyjinpnbin
Bec (})paKn,HH Bbinncjien no OMnnpnnecKOMy ypaßnenmoA. C. Snrencona (7):

M = a + bt -j-ct2 I



Phc. 2. PeKTH(j)HKaixHH 200 mji 6eH3HHa Bpam,aiomeHCH pexopxbi b
KojioHKe c pasÄejiHxejibHoft cnocoÖHocxbio b 9 xeopexnqecKHX xapejioK.

1 cbipoH öenaHH, 2 oqnmeHHbiH öensHH.

T7ie a, b, c sMnnpHnecKHe Koncxanxbi, aaßHCHinne ot nec}3-
TenpoÄyKxa, nt cpe/innn (no oöiieMy) xemnepaxypa kh-
nennn (bpaKnnn b °C. MojieKyjinpnbie seca, BbinncjieHHbie no
Äannon sopMyjie, öjihskh k MOJieKyjmpnbiM BecaM, onpen,e-
JienHbiivr KpnocKonnnecKHM nyxeM. 3xy cbopMyjiy peKOMen-
Ayrox npnMennxb äjih onpeAenennn MOJieKyjinpnoro Beca
nec})xHHbix
.-apoMaxnnecKHx hjih nenacbimeHHbix coeÄnnennn.

onwxa h mcxoa anajiHsa

ITporpexan an-copönnonnan KOJionKa nanojinjuiacb

172—175 rpaMMaMn npeAßapnxejibno narpexoro ropnnero
cnjiHKarejiH. KojionKa saxbiKajiacb peannoßon npoÖKon n,
jyin nocxHJKennn paßHOMepnon cnjiHKarejin, no ko-
JiOHKe, see BpGMH ee noßopannßan, nocxyKHßajin Äepeßannon

7
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c Hee KycKOM peaHHOßoro mJianra.
HoCTyKHBaHHe HaHHHaJIH C HH>KHeH M3CTH KOJIOHKH H nocxe-
neHHO nepexoziHJiH k Bepxy noßxopHo ao xex nop, noKa sepx-
hhh ypoßeHb CHJiHKarejia b KOJiOHKe saMexno ne noHHncajicn.

KojioHKy coeAHHHJiH c oxjiaAHxejibHOH pyöaniKOH h noMemajm

B H3OJIHU,HOHHbIH (jDyXJIHp. KoJIOHKy OXJiaJKAaAH
boäoh npH 10° C (+o,s°). Cnycxn, npHMepuo,

20 mhh. b pesepsyap ocxopojKHo Hajmßajm HHnexKon 35 ma
6eH3HHa. BensHH BHHXbißajm b CHJiHKarejib

npH ÄaBJieHHH 0,2 cltm, nocjie qero AOÖaßJinjra nHnexKoö sxh-
JIOBbIH CHHpx H B KOJiOHKe OHHXb AOBOÄHJIH AO
0,2 cltm. JXajiee, BpeMH ox BpeMenn noßbimajiH AaßJienne xaK,
qxoöbi cKopocxb npoÄBHHceHHH nonca yrjieBOÄOpOÄOB ocxasa-
jiacb hocxohhhoh okojio 0,5 cm/mhh. HopMajibHan npo-
ÄOjmnxejibHOCxb onbixa cocxaßjiHJia B—lo8 —10 qacos.

BbixeKaiomHH hs kojiohkh cjjHjibxpax coönpajiH b 1 ma
HHKHOMexpbi. nP H paöoxe c öojiee jierKHMH cjipaKiiHHMH hhk-
HOMexpbi oxjia>KÄaJiHCb aah yMeHbiueHHH noxepb npH ncna-
peHHH.

JXjm coöpaHHbix c|)paKu,HH onpeAejinjmcb npn 20°C yACAb-
Hbiä Bec d4° ( B xex >Ke HHKOMexpax) h noKasaxejib npejioM-

-20
jieHHH n D c noMouxbK) pecfipaKxoMexpa A66a. Ho oxcqexaM

na öapaöane pecjipaKxoMexpa BbiqncjiHAacb yAejibHan ahc-
n F —nC

nepcHH Tšõ .10 4 . KpoMe xoro BbiqHCjuuiHCb yAeJibHanQ 4
n2O

_ j 2q
pecJ)paKu,HH ~—-0— h HHxepi;enx pecfipaKHHH nD-jd 4 .

d 4
BpoMHoe hhcjio cfipaKUHH ajieKxpoMexpnqe-

CKHM CKOpOCXHbIM MeXOÄOM HpH 0 AO + 3° C XHXpyH paCXBO-
pOM KBr + KBrOa b cneimajibHOM khcjioxhom pacxsopHxeJie
b npHcyxcxßHH KaxajiHsaxopa (24).

Ha ocHOBaHHH nojiyqeHHbix ASHHbix BbiqepqHßajiacb xpo-
MaxorpaMMa (pnc. 3 h 4), Ho aöcujaccHOH och HanocHJicn
oöbeM (})Hjibxpaxa b mji, a no opAHHaxHon yAejibHbifi Bec,
noKasaxejib npejioMJieHHH, ynejibHan AHcnepcnn, yAeJibnan
pecfipaKHHH, HHxepuenx pecJipaKUHH h öpoMHoe qncjio. Hepe-
xoa oahhx yrjießOAopoAHbix rpynn k ApyrHM HaxoAHJicn
rpac|)HqecKH mcxoaom pasHbix miomaAefi, yqnxbißan oöpaso-
BaßuiHecH njiaxo no KpHßbiM c})H3HqecKHX kohcx3hx.

KojioHKy ocßo6o>KAaJiH ox CHjiHKarejiH Heöojibinon, ho
CHJibHOH cxpyefi boäbi.
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xpoMarorpaMM

Xp OMaxorpaMMa (|) paku, h h 122—-150°C. Hhjkc
paccMaTpHßaexcH b Kaqecxse npHMepa xpoMaxorpaMMa
4)paKB,HH, BbiKHnaiomeH b npeAßAax 122— 150°C.

Flpe>KAe Bcero b xaÖAHne 2 bphboahxch cpeAHiie (JmsHqe-
cKHe KOHCxaHXBi qncxbix HHAHBHAyajibHbix coeÄHiieHHH yrjie-
EOÄopoÄHbix rpynn, Koxopbie Moryx BCXpexHXbcn b npeAeAax
KHneHHH ÄaHHOH (9, 19). FlapajuieJibHo npn-
BOÄHXCH xaKJKB ABHHbie OXHOCHXeAbHO (J)H3HqeCKHX KOHCXaHX

yrjießOAopoAHbix rpynn cAaHnesoro öensHHa, Koxopwe
BBHXbi HenocpeACXßeHHo c xpoMaxorpaMMbi (pae. 3) no 06-
pasoßaßniHMCH nAaxo.

KoMÖHHHpoßanHbie (J)H3HqecKne KOHcxanxbi; HHxepuenx
pecJ)paKnHH, yAeAbHan AucnepCHH n yAejibnan
MaJio qyßcxßHxejibHbi k nsMeneHmo cxpyxxypbi HHAHBHAy-
ajibHbix coeAHHennn AannoH yrAeBOAOpoAHon rpynribi, no-
axoMy nx moxcho npHMeHHXb na xpoMaxorpaMMax aah onpe-
AejienHH pasjmnHbix yrjießOAopoAHbix rpynn.

Flpn pacuiH(j)poßKe xpoMaxorpaMMbi cjieAyex npexcAe see-
ro paccMOxpexb Kpnßbie öpoMHoro nncjia n yAejibnon ahc-
nepenn. B o6m,eM, Ha hhx mojkho saMexnxb 3 njiaxo. Bo-
nepßbix, ox 0— 10,4 mji nAaxo c öpOMHHM ahcaom 0 n yAßJib-
non AHcnepcnen 99—100, cjieAOßaxeAbno, sxo nAaxo nacbi-
mennbix yrjieBOAOpOAOB. ox 10,4— 28,6 ma nAaxo ne-
HacbirneHHbix yrjieBOAOpOAOB, xoxopoe HannHaexcH c 6poM-
noro nncjia 135 h yAejibHOH AHcnepcnn 122. FlpoMOKyxoq-
naa cj}paKu,Hn MexcAy HacbimeHHbiMH n HenacbimeHHbiMH
yrjießOAopoAaMH cocxaßJinex xojibko 1 ma h rpaifmqecKoe
onpeAejienne nojio>KeHHH norpannnHon jihhhh na sxhx xpn-
Bbix He npeAcxaßAnex xpyAHoexen. Konen, njiaxo Henacbi-
meHHbix yrjieBOAOpOAOB oxMeqaexcn pesKHM npaMOJumen-
HbiM naAenneM öpoMnoro nncjia. TaKHM oöpasoM, noAome-
Hne norpannnnon jihhhh Me>KAy HeHacbimeHHbiMH yrjreBOAO-
pOAaMH h cjieAyioixiHM njiaxo nojiyqaeM no kphboh öpoMHoro
HHCJia b Mecxe 28,6 ma. Tpexbe, «apoMaxnqecKoe» nAaxo na-
■qHnaexcH c 28,6 ma npn nocxoHHHOM 6pomhom qncjie h bu-
cokoh yAejibHOH AHcnepcHH. Koneu, sxoro nAaxo oxMeqen

TiorpaHHqHoii ahhkch Mex<Ay yrAeBOAopoAaMH h Aecopöen-
xom, Koxopyio mohcho pacnoAO?KHXb na npHMOAHHeÖHO na-
AaiomeH KpHBOH yAeAbHoö AHcnepcnn b Mecxe 33,3 ma.

Blxo Kacaexcn ocxaAbHbix KpHßtix xpoMaxorpaMMbi, xo ohh
noKasbißaiox AHcfiepeHnupoßaHHe b npeAeAax BbimeHasßaH-
Hbix xpex nAaxo. IlAaxo HacbimeHHbix coeAHHeHHH naqn-
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TaöJiHua
2.

(JtaSHMecKHe
KOHcranibi

HHCTbix
yrjieBOÄOpOÄOB
bo

(J)paKU,HH
122—
150°C.

OH3HqeCK3H
,,

KOHCTaHTa
yrjieBo- nopoaHan rpynna

,20d4

20n
D

ti
P

—n
r

F

c
•

im

20

1

,20

nD

id
4

n2D°-l

BpoMHoe qHCJlO
B

d

d
4°

r/100
r.

1

2

3

4

5

6

7

riapatJiHHOBHe
ynacBO-

ÄOpOÄbI HacfrTenoBbie
yrjieso-

ÄOpOÄbl /VjiHcjDaTHnecKHe
moho-

OJietJ)HHbI UHKJIOOJie(|)HHbI JlHOJie(}lHHbI
(cpeA-

nee)
** HSOJIHpOB.

aBOHHan
CBHSfa KOHbIOrHpOB.

ÄBOH-

HHH
CBH3b

0,720
c

0,711) 0,784 0,739 (naaHHaa
c

0,726) 0,810 (ao
0,80) 0,800 0,755 0,760 0,844

1,4060(naaHHaa
c

1,402) 1,4320 1,4215(naaHHaa
c

1,414)1,450
(ao

1,448)1,462 1,441 1,459 1,483

98 (100) 99 (99) 121(119-121) 119(122) 165 138 201 192

1,0460 1,0400 1,0520(1,0513-1,0522) 1,0450(1,046) 1,0620(1,061) 1,0625 1,0790 1,0610

0,565 0,551 0,571(0,571-0,572) 0,555 0,577(0,576)

137(135) 137(172) 274 (180)

ApoMaTHqecKne
yrjie-

BOÄOpOAbl

0,868(0,876—0,904)
1,498(1,493—1,501)
181(170—175)
1,0640

0,574

(50-60)

IIpHMeHaHHe:
FlpuBeÄeHHbie

b

cKoöKax
cyMMbi

Bsarbi
npa
mo
c

xpoMarorpaMMH,
ÄpyrHe
cm.

(19).

**

B3HT0
H3

C

HSOJIHpOBaHHOH
&BOHHOH

CBH3bK)
H

C0npH?K6HHbIX
UHKJIH^eCKHX,



Phc. 3. XpoMaxorpaMMa (})paKUHH c KHneHHa
122—150° C öensHHa epamaiomeHca peTopxbi.
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naexcn Ha kphboh HHxepuenxa h y,n,ejibHOH pecJ)paKu,HH co
SHaneHHH, KOTopbie coßnaAaiox c cooxßexcxßyioiUHMH cpe^,-
HHMH ÄJIH HHCTbIX Hapat})HHOßblX yrjießOÄopoÄOß, h Äajibine
Haqnnaex npaMOjinneHHo na,xaxb. 3xo yKasbmaex na paBHO-
MepHbifl pocx KOjmqecTßa nacjxreHOßbix yrJießOAopo/iOB b no-
jiyqaiomeMCH (jDHJibxpaxe hb cmbch nacbimeHHbix coeÄHHeHHH.
SHan BHaneHHe HHxepnenxa pe(J)paKO,HH äjih
yrjießoaopoAOß (xaÖJi. 2,4), mojkho rpa(|)HqecKH Hanxn rpa-
HHHy M6>KAy napa(J)HHOBbIMH H Ha(J)XeHOBbIMH COeAHHeHHHMH
b Mecxe 7,1 ma.

Ojiaxo HeHacbimeHHbix yrjießOÄOpo/iOB na kphboh nnxep-
u,enxa pecjDpaKUHH h pecjppaKHHH HaqHHaexcn co
BHaqeHHÖ, Koxopbie c cooxßexcxßyromHMH cpe#-
HHMH SHaneHHHMH ÄJIH HHCXbIX MOHOOJiec{)HHOB
(xaöji. 2) . flajiee HasßaHHbie KpHßbie naqHHaiox npHMOjm-
h6hho cnax,axb h,
HOKasaxejiH npejiOMJieHHH npaMOJinneHHo noßbimaxbCH, qxo

yKasbmaex na noHBJieHHe UHK/mqecKHX MOHoojietfniHOß. B
KOHije njiaxo HeHacbimeHHbix coeÄHHeHHH KpHßan ya,exbHoro
Beca HecKOjibKo na,n,aex, b xo BpeMH KaK KpHßan yAejibHoö
HHcnepcHH, HHxepuenxa h
ho noßbimaexcH. 3xo yKasbmaex na noHßjienHe AHOJiecjDHHOB.
Bshb äjih HHKJioojiec|)HHOß b Kaqecxße sHaqeHHH njiaxo coox-
BexcxßyioiHHe snaqeHHH cpexjHHx KOHCxanx zum
HHCXbIX UHKJIOOJiec|)HHOB H3 Xa6jIHH,bI 2 H ÄJIH 3JIH(|). OJietjDH-
hob hs rpacJ)HKa, mo>k6M
axHMH yrjießOÄopoÄaMH rpaHHuy b Mecxe 20,8 ma
na KpHßbix ya,ejibHoro Beca, noKasaxejm npejiOMJieHHH,
HHxepuenxa h
rpaHHqi-ioH jihhhh mokay u,HKJioojiecj)HHaMH h ÄHOjiecfmHa-
MH MOSKHO OHpeACJIHXb HO KpHBbIM ya;ejlbHOH
ÄHcnepcHH, HHxepu,enxa pecf)paKHHH h pe(|)paKn;HH,
bshb sa snaqeHHH cooxßexcxßyiomnx njiaxo cpea,HHe koh-
cxanxbi rjth qncxbix yrjießoztopoÄOß hs xaöji. 2.

OeoöeHHoexH APyrwx ({)paKpHH
XpoMaxorpaMMbi öensHHa nojiyqaioxcH,

b o6ui,eM, aHajiorHHHbiMH xpoMaxorpaMMe cjDpaKUHH, npHße-
ächhoh Bbime b Kaqecxse npHMepa. CosepmeHHo oxjraqaexcH

ox nocjieÄHHx xpoMaxorpaMMa öensHna c ujhpokhmh npe-
ÄejiaMH KHneHHH. B Kaqecxße npHMepa xpOMaxo-
rpaMMy onnmeHHoro öensHHa BpauxaiomeHCH pexopxu c npe-
ÄeJiaMH KHH6HHH 28—206° C (pnc. 4).
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Phc. 4. XpoMaxorpaMMa öensHHa BpamaioineHCH pexopTM
c npeÄejiaMH KHneHHH 28—205° C.
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Ha KpHßbix ÄHcnepcHH h öpoMnoro HHCjia moä-
ho, aHajiorHHHo ,n,pyrHM cf)paKu,HHM, onpeÄejmxb TpH njiaxo:

c HacbimeHHbiMH, HenacbimeHHbiMH h apoMaxHnecKHMH coe,n,H-
H6HHHMH. Te me njiaxo bhähbi xanme Ha KpHßbix yAejibHoro
Beca h noKasaxeJin npejiOMJieHHH, xojibKo b nocjieAHeM cjiy-
nae HMeercH pasjmxHe b oöjiacxH HacwmeHHbix
äob. 3a;ecb Hejibsn oxÄejmxb napacjiHHOßbie ox HacjxreHOßbix

OÄHaKo hcho, hxo öojiee jierKHe,
X. e. C MeHbHIHM MOJieKyjIHpHbIM B6COM, BbIxeCHHIOX H3 KO-
jiohkh b nepßyio onepeAb öojiee xnmejibie. To me caMoe
mo>kho' cxasaxb h npo oÖJiacxb HeHacbim,eHHbix
3xo BbiHCHHexcH no KpHßbiM ynejibnoro Beca, noKasaxeJin
npejiOMJieHHH h öpoMHoro HHCJia. o,n,HaKO, nejibsn ox-
JIHHHXb PHKJÜOOJiecJIHHbI OX aJIHtfiaXHHeCKHX oji6c}dhhob. Ho
AHOJie(J)HHbI BO3MOJKHO BCe-X3KH HO KpHBOH
yAejibHofi AHcnepCHH, hphhhb hhx sa yneJib-
nyio AHcnepCHio 165, a ajih ojiec|)HHOß 123. HojiomeHHe no-
rpaHHHHblX JIHHHH HaCbltpeHHblMH H HeHaCblipeHHblMH
yrJieBOÄOpOÄaMH oKasajiocb 6bi b Mecxe 13,0 ma, ojie(J)HHa-
MH H ÄHOJiec})HHaMH B M6CX6 31,5 MA, Mem/ty ÄHOJiecjHIHaMH
h apoMaxHHecKHMH b Mecxe 33,3 ma h Mem,ny apoMaxHne-
CKHMH H CHHpxOM B M6CX6 38,0 MA.

111. AHAJIH 3 SKCnEPHMEHTAJIbHbIX ÄAHHbIX

Jl,aHHbie anajiHsa onnmeHHoro 6eH3HHa BpamaiomeHCH pe-
xopxw h ox/tejibHbix ero (JjpaKii.HH, a xaxme c}DpaKii,HH cbiporo
öensHHa aÄCopöpHOHHbiM xpoMaxorpac})HHecKHM mbxoäom
npHßezi,eHbi b xaöjmue 3.

HaöjHOaan sa xo/jom xpoMaxorpaMM scex cjipaKUHH h ynn-
xbman qtiHSHxecKHe KoncxaHXbi yrjießOÄopoAHbix
rpynn, mo>kho BbisecxH saKjnoneHHe o nocjieAOßaxejibHOCXH
pacnojiomeHHH yrjießOAopoAOß (JipaKHHH cjiaHueßoro 6eH3H-
na Ha HcnoJibsoßaHHOM a,ncop6eHxe. HopanoK no Bospacxaio-
meft aÄCopönpyeMOcxH cjreziyiomHH: napacjDHHOßbie, Ha4)xeHo-
- ajiH(|)axHHecKHe MonoojiecfiHHbi, unKJioojiecjiHHbi, AHeno-
Bbie h apoMaxHyecKHe yrjießOÄOpOÄbi BMecxe c cepHncxbiMH
H KHCJIOpOÄHbIMH CO6ÄHHeHHHMH.

Hs xpoMaxorpaMM mo>kho onpeÄejmxb c AocxaxoxHOH xoh-
Hocxbio b oöx.eMHbix npoueHxax nacbimeHHbix,
HenacbimeHHbix h apoMaxHnecKHx yrjießOÄopoAOß b cjianue-
bom öensHHe. KpoMe xoro KOMHJieKCHoe ncnojibsoßaHHe ähh-
Hbix xpoMaxorpaMM nosßOJinex flonojiHHxejibHo ouenHXb:
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T
a
6

jih
u
a
3.

PesyjibTaxbi

anajiHaa
öchshhob

Bpam,aK)iu,eflcH
pexopxbi
b

oÖTjCMHbix
%

YrJieBOÄOpoflHaji
Hcxo/i- HblÖ 66H3HH

28-
-65°
65-

-95°
95-

122°

122—150°
150—175°

175-
200°

rpynna

OMH- men- HblÖ

3

«cl

3

O cx 2u

3

so cx 2 cj

omuueniibifi
£3 O Cx 2cj

OHHmeHHblfl
« ocx so

3

«

tro

2 CJ

tT o

so

1

2

1

2

tr O

2 CJ

1.

HacumenHbie
yrJieBO-

ÄOPOÄH

34,2
41,2
37,5
39,2
36,0
34,2
32,0
31,2
31,2
28,4
31,3
31,5
27,4
31,9
26,3

b
tom

nncjie: H3(J)TeHOB
* napac})HHOB

10,5 28,7
8,7 27,3
8,7 25,5
10,1 21,9
9,9 21,3
9,2 22,0
9,0 19,4
11,0 20,3
10,8 20,7
10,3 17,1
14,0 17,9
11,3 15,0

2.

HenacbimeHHbie
yrjie-

boäodoäh

53,4
58,3
60,9
56,2
60,1
56,4
57,3
54,7
56,1
56,0
51,4
51,5
48,6
49,1
44,0

b

tom
qHCjie: OJiecJjHHOB m-iKjioojietJjj-iHOB ÄH6HTOB

4,7

41,5 11,05,8
41.5 11.67,8
41,2 11,04,0
40,9 11,1 8,1

34,7 17,04.7
30,7 20,9 5,7
31.2 19.34,2
30,2 20,6 5,3
29,620,1 6,3
24.8 20.9 5,7
24,0 21,7 5,8
21,2 20,6 6,8
19,820,5 8,8
18,0 18,67,4

3.

CepHHCTbie
coe^HHe-

HHH
**

2,2

0,5

!,6
»

0,6

1,1

1,4

2,7

2,5

2,5

4,8

3,9

3,9

6,9

4.4

5,6

4.

ApoMaxHiiecKi-ie
h

khc- coe^HHeHHa
10,2

—

—

4,0

2,8

8,0

8,0
11,6
11,2
10,8
13,3
13,1
17,1
14,6

24,1

*

HaiJueHOEbie
yrjieBOÄOpOÄbi
onpeAeJieHbi
hs

xpoMaxorpaMMu
no

Kpneon
HHTepu,enTa

rpa(J)nnecKH.

**

CepmiCTbie
coeÄHHeHHH

BbnmcJieHbi
bo

no
coaep>KaHHio
cepbi

(cm.
cxp.
13).
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a) cooTHomeHHe mcjkay napacjDnnoßbiMH h -

rjießoaopoaaMn n 6) cooTHomeHHe Meacay ajnnJjaxHqecKHMH
MOHOOJI6(J)HHaMH, U,HKJIOMOHOOJie4)HHaMH' H AH6HaMH.

HacbimeHHbie ynießoaopoabi

HacbiipeHHbie yrjießoaopoajbi napac})HHOßbie h nacjDxeno-
Bbie nojiyxaioTCH b (J}HjibTpaxe b cmcch. JJjih onpeaeae-
JI6HHH cocxasa ÄByXKOMnOHeHXHOH CM6CH aOCXaXOXHO JIHUIb
oanon (J)H3HxeCKOH KOHCxaHXbi. Rm onpeaeaennn cocxaßa
CMecH h Ha(J)xeHOßbix yraesoaopoaoß no o6x>-
eiviy moäho HcnojibßOßaxb annanHOßyio xonKy, yaeabHbin
Bec, noKasaxejib npeaoMaenna h nnxepaenx pecj3paKu,HH.

Coaepacanne
nponenxax bo (JjpaKUHH öensnna paccnnxbißaexcH no (J)op-
Myjie:

N =

L Kn~Kp }
■ ( 8> »•

rae L cyMMapnoe coaepacanne nacbimeHHbix yraeßoaopo-
AOB b oöx>eMHbix nponenxax b öensnHOBOH (jDpaKnnn,

K cpeannn Koncxanxa aanHon (J)paKnHH,
nßjnnomaHCH aaanxHßnon no o6x.eMy,

nnaeKCbi s, p, n oxhochxch cooxßexcxßenno k cmbch na-
cbinj,enHbix yrjießoaopoaoß, k n
yraesoaopoaaM.

L mo>kho Hanxn c aocxaxoanoH xonnocxbio no xpoMaxo-
rpaMMe, a Ks Bbiqncanxb. Bo Bcex cj)paKUHHX napacpnno-
Bbie yraeßoaopoAbi noKasbißaiox öojiee nnsKne snanennH
yaejibnoro seca n noKasaxeaa npeaoMaennn, qeM cooxßex-
cxßytomne cpeanne cfrnsHqecKHe Koncxanxbi aan qncxbix napa-
c{)nHOßbix yrjießoaopoaoß, no snaqenne nnxepuenxa
nnn coßnaaaex. OoBHanMOMy b caanueßOM öensnne npea-
nonxnxejibHO npeacxaßaenbi
HopMajibHon nenbio, xan nan ohh HMeiox b aannon
öojiee nnsKne snanennn yaeabnoro Beca n noKasaxeau npe-
JIOMJieHHH.

B xaõanpe 5 aaexcn coaepÄanne HacjDxenoßbix yraeßoao-
Poaob b caanueßOM öensnne, paccqnxannoe no ypaßHennK) 11.
ripu pacnexe ncnojibSOßanbi npnßeaeuHbie b xaöanue 4 sh-
siinecKHe KOHCxanxbi. AnnaHHOßbie xoxkh bshxbi hs jinxepaxy-
pbi (8), 'sa cpeannn yaeabHbin Bec n noKasaxeab npeaoMaenna
napacJ)HHOßbix yraeßoaopoaoß öbiaa B3Hxa cooxßexcxßyioLuaa



KOHCxaHxa cozi,ep>KamerocH bo (ppaKEHH napatjDHHOß c Hop-
MajibHofi uenbio. 3a cpeAHioio KOHcxaHxy Ha(|)TeHOßbix yrjie-
BOÄOpOAOB BBHTa CpeÄHHH ÄJIH Ha(J)XeHOB, KOTOpbie Moryx
co/i,ep>KaTbCH bo (ppaKUHH. KaK bhäho hs xaÖJiHUbi 5, äjih

coÄepxcaHHH noJiyneHbi 6jih3kh6 sHaneHHH, xoxh

npH hx pacxexe öbijih HcnojibsoßaHbi pasjmxHbie KOHCxauxbi.
Kax bhäho hs xaÖJiHUbi 3, kojihh6cxbo HacpxeHOßbix yrjie-

BOAopoÄOB Bospacxaex c noßbimeHHeM xeMnepaxypbi KHneHHH
(ppaKHHH, a KOJIHH6CXBO HapaCpHHOßblX yrJieBOÄOpOÄOB
yMeHbmaexcH.

HeHacbiiueHHbie yrjießOAOpOÄbi

Bo Bcex (ppaKÄHHX b Hanajie njiaxo HeHacbimeHHbix cocäh-
hchhh yÄeÄbHbiö Bec h noKasaxejib npejioMjieHHH npoxoAHx
HHJK6, H6M COOXBeXCXByKDIUHe CpeÄHHe (pHSHHeCKHe KOHCX3H-
xbi HHcxbix ajiHcpaxHxecKHx ojietpHHOß. šxo noKasbißaex, hxo
H3 ajIHCpaXHHeCKHX 0JI6(f)HH0B B CJiaHHeBOM 6eH3HHe X3K>Ke
npeÄHOHXHxejibHo npeÄCxaßJienbi ajmcpaxHqecKHe
HSBecxHoro xima. PaccMaxpHßan yÄejibHbiö Bec h noKasaxeJib
npejioMjieHHH hhcxbix ajmcpaxHHecKHx oJiecpHHOB (9), mo>kho
np6ÄHOÄO>KHXb, HXO B ÄaHHOH (J)paKH,HH MCKbIHHH yÄeJIbHbIH
Bec h noKasaxejib npejioMjieHHH hmciox yrjießOAOpOÄbi c Hop-
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CpeaHHe $H3HHecKHe
T a 6 jih u, a 4.

KOHCiaHTbi napa(|)HHOBbix
yrjieeoÄOpoAOB

H H3(J)TeH0BblX

npe.ne.nbi
KHnCHHH
(})paKUHH

°C

Ahhjihho-
Baa

°C
d20

4 n20
D

20n d —

i j 20i d 4

S> 2J3 CCm o
2 °*

K O
S cc.0- o

a.%43 5

2
0) c(
2 oS o.
o O
aj etS o
5- »

•0- 2
43 5
Im k*'»

Ks
-0"
03
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03a
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2
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CQ g-
° 2sc 3<D O
H CQ
•6*2
43 5X!

scs
0
03
CXcd
C
G

20J ej
2 203 Oh
O Q
a =t
<1) o
H 03•s-«

43 5X :>>

<v 22 r(
03 Oo o.
s oa et
•S- gäi
X >,

2
O c*2 2CQ G
° 2
(D O
H CQ

-B- 5x >,

65—95° 71 35 0,660 0,749 1,375 1,4100 1,0455 1,0365

95—122° 71 43 .0,685 0,768 1,388 1,4225 1,0460 1,0385

122—150° 73 49 0,703 0,784 1,398 1,4320 1,0460 1,0400
150—175° 76 56 0,718 0,796 1,405 1,4380 1,0463 1,0400
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65—95°
9,2

8,4

8,5
10,4

5,9

5,1

6,0

5,1

8,5

7,5

8,6

5,6

7,5

7,1

8,3

4.4

95—122°
9,2

8,1

8,3

8,7

7,7

7,5

7,5

8,3

9,1

8,5

8,8
1Õ,6

8,7

8,2

8,5

7,9

122—150°
9,3

9,2

8,8

9,9

8,3

8,8

8,5

9,3

8,3

9.1

8,6

9,9
10,2
10,8
10,8

9,3

150—175°
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10,9
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8,8
11,6
11,7
12,1

—
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—



MaJIbHOH UenbK) C ÄBOHHOH CBH3BK) B lIOJIO>K6HHH 1 HJIH p33-
BeißjieHHbie y axoMa yrjiepojia, ne HMeromero
ÄBOHHOH CBH3H.

U,HKjioojie4)HHbi nojiyaaioTca b cmbch c ajiHtfiaxHqecKHMH
OJie(J)HHaMH, HO, K3K HOKaSblßaeT BO BC6X npHMO-
JIHHeHHbIH xoa, H3M6HeHHH B6C3, HOKasaxejlH Hp6-
jioMjieHHH, HHTeppenxa h yjiejibHOH
(})Hjibxpax nporpeccHßHo oöoramaexcn u,HKjioojie(J)HHaMH. B
KOHpe HJI3XO HHK.7IOOJie(J)HHOB (J)H3HHeCKHe KOHCXaHXbI npH-
-6jIH>KaiOXCH K epeAHHM (J)H3HHeCKHM KOHCXaHXaM ÄJIH HHCXbIX
H,HKJTOOJie(J)HHOB JiaHHOH (J)paKII,HH. Bm6CX6 C U,HKJIOOJie(}}HHa-
mh Ha6jiK)AaexcH xaxxce noßbimeHHe õpoMHoro qncjia na
20—30% no cpaßneHHK) c ojiecjiHHaMH. Ho-
BHAHMOMy PHKJIOOJie(J)HHbI KpOMO peaKHHH npHCOeAHHOHHH
öpoMa cnocoÖHbi xaiöne k peaKHHHM saMemeHHH. K sxoMy
CKJIOHHbI UHKJIOOJie(|)HHbI, HMeK)IH,H6 y ÄBOHHOH CBH3H pa3-
BexßJieHHyro uenb (25).

BpOMHOe HHCJIO M3JIO OXJIHHaeXCH OX ÖpOMHO-
ro HHCjia HHKJioojiecJ)HHOB. 3xo noKasbisaex, nxo Bxopan
ABOHHan cBH3b ÄHena ne b cocxohhhh npHcoeAHHnxb 6poM
HOJIHOCXbK).

KoJiHqecxßo neHacbimeHHbix coeAHHemm yMenbmaexcH
no nepe noßbimeHHH xeMnepaxypbi Kunennn (jjpaKUHH h
hmohho sa cnex ajiH(})axHqecKHX oji6c})hhob. ripu sxom kojih-

qecxßo HHKjioojie(J)HHOB Bospacxaex. ahchob
öojiee hjih Menee OÄHHaKOBoe.

lipu paccMOxpeHHH cxaÖHjibHocxH cjiaHpeßoro öeHSHna
HHxepecno snaxb, Kanne hs sxhx HenacbimeHHbix yrJieBOÄO-
Pojjob HanMenee ycxofiqnßbi. JXjih sxoro xpoMaxorpacJjnpo-
BaHHbie MHJiJinjiHxpoßbie npoöbi xpaHHjincb npn komh3xhoh
xennepaxype b öojibuihx npoönpKax, saxpbixbix npoÖKofl.
y>Ke nocjie 23 cyxox b nacxn npoö öbuio
oxMeneno noHHxceHHe õpoMHoro HHCJia (pnc.s). Cnycxn 180
CyXOK Ö6H3HH B H3CXH lI.HKJIOOJie(|DHHOB CX3JI HBHO ÖOJiee BH3-
KHM, H ÖpOMHOe HHCJIO HOHHSHJIOCb HO CpaBH6HHK) C nepßO-
nanajibHbiM hotth b #Ba pa3a . npn oxom ajiHcjDaxHnecKne
ojie(f)HHbi OKasajracb snanHxejibHo ycxonnHßee, nxo mo>kho
cxasaxb h b oxnomeHHH (pnc. 5).

napajijiejibno npoßOÄHJiacb sxopan cepHH onbixoß c xpo-
MaxorpacjDHpoßaHHbiMH npoöaMH, Koxopbie noMemajincb b
MajienbKHe sananHHbie xpyÕKH c HesHannxejibHbiM Bosjiym-
hbim npocxpancxßOM n BHflepÄHßajiHCb 15 cyxox npn xeivme-
paxype 50° C. B xeneHne sxoro BpeMenn öpoMHce

20
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Phc. 5. HsMeneHHe öpoMHoro BHCJia npn xpaneHHH
xpoMaTorpacfiHpoßaHHoro öensHHa cj}paKU,HH 150—175° C .

B 33KpbITbIX npOÖKOH npOÖHpKaX B lipHCyXCXBHH KHCJIOpOAa
BOSÄyxa. 1 6eH3HH cpaay nocjie xpoMaxorpac))HpoßaHHsi.

2 öensHH cnyCTH 23 cyxoK. 3 öensHH cnycxn 180 cyxoK.

tocjio npoö ne HOMemuiocb. Flpn AajibHenmeM ctohhhh
npoö b sanaHHHbix xpyöxax b xexenne 210 cyxoK npn
KOMHaxHOH xeMnepaxype mojkho öbijio saMexnxb onenb ne-
BHaqHxejibHoe nompjKeHHe öpoMnoro nncjia y u,HKJioojie-
(J)HHOB.

Hs 3XHX OnblXOß MOJKHO BaKJIIOXHXb, TTO UHKJIOOJiecjDHHbI
OKasbisaioxcH cpaßHnxejibHo Menee ycxonxHßbiMH ypjießOAO-

b cJiaHpeBOM öeHSHHe, h npHnnHoä hx HeycxonxH-
ßOCXH HBJIH6XCH OKHCJIHXeJIbHaH nOJIHM6pH3aiI> HH.
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ApowaTHHecKHe yrvießOAopoAbi, cepHHcxwe h
KHCJIOpOÄHbie COeÄHHCHHH

ApoMaxnnecKne ypjießOAopoAbi, cepnncxbie h KncAopoAHbie
coeAHnennn npn xpoMaxorpacJninecKOM aAcopöunonnoM ana-
jiHse nojiynaioTCH b bhac HepasAejiHMon cmcch. FpaHHpa
Me>KAy AecopöenxoM h öensnHOM ne nßJinexcn pesKoft. Hobh-
ÄHMOMy nacxb öensHHa ocxaexcn b cnjmKarejie h ne Bbixec-

HH6XCH CnHpTOM.
Co/I,ep>KaHHe CepHHCTbIX H KHCJIOpOAHbIX COeAHHeHHH

mo>kho BbiqHCJiHTb, 3H3H coAepa-canne cepbi H KHCJiopOÄa BO
4)paKUHH h yAeAbHbie Beca oxnx coeAHHennn. Co-
Aep>KaHHe cepHHcxbix coeAHHennn b npouenxax,
HanpHMep, BbinncJiHexcn no (JjopMyjie:

s =(‘g» 1”-

P coAepncanne cepbi bo (fipannnn b Becoßbix npopen-
xax; Mc cpeAnnn MOJieKyjinpHbin Bec cepnncTbix coean-
nennn, Koxopbin npnöJinmenHO paßnnexcH cpeAneiviy Mojieny-
jmpnoMy seey 4)paKii,Hp; dc cpeAnnn see eep-
HHCXbIX COeAHHeHHH BO cjDpaKUHH h cLq yAeJTbHbIH Bec
(JipaKpHH.

OopMyjia npeAnojiaraex npncyxcTßHe oahoco axoMa cepbi

b MOjieKyjie cepnncToro coeAHHennn. Ho Aannon (JiopMyjie
BbiHHCJieno coAepjKanne cepnncTbix coeAHHennn bo (})paK-
nnnx cjianpeßbix öensKHOB (xaöji. 3).

OnsnnecKne KOHcxanxbi «apoMaxnnecKOH» nacxn b xpoMa-
xorpaMMax õojibine cpeAHnx KOHCxaHx AencTßnxejibHbix apo-
MaxnnecKHx yrjießOAopoAOß. BpoMnoe qncjio sagcb Tanone
ocxaexcn nocxonHHbiM b npeAejiax 50—60. Mohcho nojia-

raxb, nxo «apoMaxnnecKne» coeAHHennn coAep>nax KpoMe
S- n O-coeAHnennn eme apoMaxnnecKne c HeHacbiipeH-
HbIMH ÖOKOBbIMH penHMH.

FlorpeujHocxb onbixa h BoenpoHSßOAHMoexb ana-imsa

npn npHMeneHHH aAcopöuHonnoro
MexoAa A-nn aHajinsa cjiaHpeßoro öenanHa noxepn öenanHa
ocxaioxcn nocronHHbiMn b npeAejiax 3—5%. lanne nce no-
xepn hmcah Mecxo n npn paöoxe co CMecnMn ns nncxbix hh-
AHBHAyajibHbix yrjießOAopoAOß. Hpn otom BbincHHjiocb, nxo
ecjin Aannbie anajinsa paccnnxaxb na KOJinnecxßo öensana,



nojiynaeMoro hs kojiohkh, to norpemnocTb onpeAejieHHa
HenacbimeHHbix, HacbiupeHHbix h
o ocxaexcsi b npeAejiax 1%.

XpoMaxorpacjDHqecKHH aAcopöimoHHbiö anajiHS Aaex boc-
npoH3BOZ(,HMbie pesyjibxaxbi, xax bhaho hs xaÖJiHAbi 3, na
OCHOB3HHH napajuiejibHbix onbixoß (J)paKu,HH 122—150° C
h 150—175°C b AonycKaeMbix oiiihöok.

3aKJiK)HeHHe o npouecce omhcxkh cJiaHijeßoro öensuna.
B AaHHOö paöoxe noAßeprajm aHajrasy cbipož öensHH h

6ch3hh BpamaiomeHCfl pexopxbi. CpaßHHßan

(j)paKUHOHHoro cocxaßa h HSMeHeirae cj3H3HqecKHx KOHcxanx
4)paKU,HH (xaÖJI. 1) H, C ApyrOH CXOpOHbI, H3MeH'6HHe COAep-
x<aHHH yrjießOAopoAHbix rpynn (JjpaKUHÖ, xpo-
Maxorpac|)HqecKHM aACopöimoHHbiM anajmsoM (xa64- 3),
moäho cAejiaxb cAeAyioiHHe BbißOAti:

1. Bojiee BbicoKOKHnamHe cf)paKmm noKasbisarox öojib-
ume noxepn sa cqex yMeHbineHHji coAep>KaHHH apoMaxHne-
CKHX H KHCJIOpOAHbIX COeAHHGHHH.
coeAHHeHHH yMeHbinaexcH HesHaMHxejibHo.

2. Bo (fipaKUHHx ao 150° b nepßyro onepeAb noAßepraioxcH
ASHCXBHIO eepHOH KHCJIOXbI AHGHbI H CepHHCXbie COeAHHGHHH.
UuKJioojiecfjHHbi noAßepraPoxca abhcxbhk) cepnoH khcjioxbi

b necKOJibKO MeHbniefi cxeneHH.
3. FjiaBHOH npHHHHoS HecxaÖHJibHocxH cjianueßoro öensH-

Ha HBJIH6XCH AHKAOOJie(J)HHOB, KOXOpbie
CKJIOHHbI K OKHCJIHXeJIbHOH nOAHMepHSapHH.
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BbIBOÄbI

PesyjibTaxfai paöoxbi moxcho no,Hbixo>KHXb cJieÄyiomHM 06-
paaoM;

1. C noMombio xpoMaxorpacfDHHecKoro Mexo,n,a mo>kho

öeHSHHOB b oöx>eMHbix %-ax no nacbimenHbix,
HeHacbimeHHbix n apoMaxnnecKnx yrjießOÄopoÄOß c xon-
HOCXbK) + 1%.

2. Ho xpoMaxorpaMMaM bobmokho npnöjmsnxejibHO
ycxanoßHXb no HHxepuenxy cooxHomenne Me)K.ny

n nac})xeHOßbiMH yrjreßOAopoAaMH äjih (})paK-
u,hh c ysKHMn npe,a,ejiaMH KKnennn.

3. Jljih Henacbim,eHHbix yrjießOÄopoAOß c y3KH-
mh npe/i,eJiaMH Knnennji mo>kho ycxanoßHXb c noMOipbio hh-
xeppenxa ynejibnoro Beca, noKaaaxejin npejiOM-
jiennn n yAejibHoä Ancnepcnn cooxHouienne ajmtjja-
xnnecKHMH Monoojrec}3HHaMH, uHKjioojrecfcHHaMH n ÄHOJie-

'43HHaMH.
4. Ha ocnoßannn xpoMaxorpaMM onpeACJiena cJieÄyromaH

u,eßoro öensana na cnjiHKarejie no noEbiuiaramencH aACopön-
pyeMocxn: napacjDHHbi, nac}3xeHbi, ajinc|)axHnecKHe MonooJie-
(J)HHbi, nHKJiOMOHOO./iet|)HHbi, h apoMaxnnec.KHe
yrjießOÄopoAbi, BMecxe c cepnncxbiMn n KncjiopoAHbiMH
coeÄHnennnMH.

5. y,n,ejibHbie Beca n noKasaxejm npejioMjiennH napacJ)HHO-
BblX H ajTH(J)aXHneCKHX MOHOOJiet|)HHOBbIX yXJieBOAOpOÄOB
cjianneßoro öenanna nn>Ke cpen.,Hnx Koncxanx ajih nncxbix
yrjießO/iopoAOB, nxo npeAnojiaraex najmnne yrjießOÄopoÄOß
b cjianneßOM õenanne onpeAejiennoro xnna, KaK, nanpniviep,

c HopMajibnon nennio.
6. n,HKjioojiec}3HHbi cjianpeßoro öensnna pearnpyiox c

6poMOM na 20—30% öojibine xeopexnnecKoro jijih nacbi-
ipennn oähoh abohhoh cbhsh, a Ano/iecjDHHbi, naoöopox,



MeHbme, bbm sxo HeoöxoÄHMo /ym HacbimeHHH AByx äboh-
HblX CBH36H.

7. UHKjioojie(J)HHbi cjiaHpeßoro 6eH3HHa hbjihioxcb cpae-
HHTejIbHO HeyCTOHBHBbIMH COeÄHHeHHHMH B OTHOUieHHH KHC-
JiopoAa Bos^yxa.

8. Ilpn npoMbimjieHHOH obkctkc hs öojiee JierKHx (J)paK-
Phh "cjiaHixeßoro öensuna BbiAejiHioxcH öojiee aKXHBHbie
ÄHCHbI, CepHHCTbie H KHCJIOpOÄHbie H3 ÖOJiee
Tfl>xejibix (jDpaKiiHH rjiaßHbiM oõpasoM apoMaTHßecKan
nacTb BMecxe c KHCJiopOÄHbiMH coeAHHeHHHMH. Co,n;ep>KaHHe
CepHHCTbIX COeÄHH6HHH B ÖOJiee XSI>KeJIbIX cj3paKU,HHX H3M6-
HH6TCH CpaßHHTejlbHO M3JIO.
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