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Ilpeauc,ronue

Bo Bropoii no,loB,rHe XIX ncxa MHorne yrerrLrc. oco6cHHo Ox3"Kr.
Bcepbca nonara-'rx,6-vnr orxpb,flr, D iryKc vxe crena-
HH, u x:r,qeru cBoHx npeenrHuKoB. y,reHbrx )(x BeKa. [a ao.Tro Korophrx
ocraHyr!, 10,'16(0 Koe-KaKxc,.rorllrcHr'rr. B cRr3r{ c jrx\r
rrcropxr. cnyqxBuraecq c Br,rralorur'rN{c, HeMeuKrM d)rrrHxoNr.,raypearoM
Ho6eneBcxoii npeMrx MaKcov nxrHxoNr (1858 1947)i uMcHHooH (l{306-
peD B 1900 roly KBaHrhr! Korophrc noponxrx rvraccy flour,rx <KBxHroBbrx'

HayK, D 1oM rrxcne x KBaHrotsyro xrrNrxll). Koua Moronoii IlnaHK nprrxen K

ceNrurec,rlxn€rHemy npooec€opy MK)HxeHcKoro yHxocIct cla Oxnxnny
Xonnx ( 1809- 1884). n3mcrHovy cBoflr x3o6perelrrcN BorxyrxHoro rep-
{oMerpa, x cKaBq, qro xorer 5H locBnrnrh ce6e reopclu,rccKoii Onrn-
Ke! ro ycrbrtx:ul HeoxunaHHyro olnortcxb: "Mononoii .rc.rroDcKl 3I,re\r Bbr

xorxre Hcrroprxrb ce6e xx3r{b] Bcnr, rxaH,re reoperr,rccxoii dnlillxx yxe
B ocHoBHor\r laucprxeHo. Croxr nfi 6parbc, .ra raKoc 6ccIcpcIcxrxBHoe

CoocprucHHo xHd,re c\rorper Ir ,r! Ipo6ren) cor,tc\r(Irr,r( v'reHbre.

Bor,{ro HanlcaHo B rpenrrcnoon K ollHoii l{.] xHxr no rINxx: "Ianexfie
or HayKx nnxrl rracro nonararor. rrro pa],\,x cyuiecroycr Knxa, nflOo co-
nlraHa, BayKa, To yx_ xoHet{Ho- ll)clcTcrr oHa Ha npoqnoll lt ocHoBarerb-
HoM OlH,aevcHrc: rc]o Hb,HelxIcro rroKo.rcHr$r nocrnoriki o.rcp( rHoro
3Taxa, nocKoJll,xy BccocrarbHoc 3IaHrc yxc nocrpoelro, OnHixo Hx onxH
lccneaoBarcrlb raK Hc ayr!,aer, 6onec-roro. xMeHHo B dryri,'uNrcHre HayKH
,{acro o6HapyxkBarorc, cepbe3HLre HclorexKx. BorrH(ilcr Hco6xonx-
Mocrb €yulcc]'BcHHoii nepecrpoilK,l ocHoBHr,rx. onoprr,rx IlpcxcraB,ieHai.
[4ccneaoBaHIr. Hanpa&,tcHHHc Ha coBep(lcHcrBosaHxc -)r x flpcqcraBre
Hnii, a HaIHBax)T (bygilaNteHiaJt6uhlvtt - He :la o6}cNr. it llNlcltHo 3a Ha

npaBneHHocTh'.
ABrop trpyroii (Hxru no Jirrr\rrrrr. xoT, ll crrorpHr rril 1! xc [po6,,rery

HecKor6Ko IHa,te. d)axrflqecKx roRopfiTo lo]\r xe: "Bol ,iero8ax rp),rxrcq
Bcro xfi3H,,. TBopcHUe sbrpacracr Bo Bceii (pace. npororrr ronbr. yBeH-
.raHHblri ,laBpaMx crpoflrcnb, Moxcl'6brrL. curc xl1D, Ho coopyxeHxc yxe
Kaxerc, ypolrllRLINt l,t HrKqcMHLlM. nprxo,,t,t {pyr tlc ,rctr,l c o[6oriHbr-



Nl(,[(, Ir r(,,t)rI It)rr't)rLIir.Le, I rfillrllHyro KporxKy,
r( ( nI(t)j r: I Iir r)( rr16r)IIrnr ( Nre, r1cclc BorBoruTc}l He-

Lfi() ior(jrlroc N40^.r arirl. x 3'ro 'ry/xo rexHllKx
of)l)cLrcIo rI croNr. l(rc rrncl'l Ho ollo Il]c[prcuo 11 Hco6xonyMo - cei:i-
,rrc... 1,1 (l)aclur. x fir,yIPcHHff ruraHxponKa ,LitH ,l HayKu" HenpepLIBHo
Nrcrutl(rrcr. h KaK Hiuexla Hx coDcpxr0HcrRo, Hc3br6neMo cTogT (DyHIa-

\lcrfiajlbHble reopvr{ rBop€Hxl Benl{K x MaclcpoB,.
K raKu M OyHna MeHr r bHbrM reopxr M. 6cr coNrHeH rL t r\roxHo orHecT u

flcpuonuqecKnil 3aKoH, orxpbrrbrii.q. . l'vleHncr(ceBHM (1834-1907)
B 1869 rony. 06 ?roM 3aKoHe clo ats'lop llfic&rr B KoHue cBoeii xx3Hx: <no-
BunxMoMy, nepuonuqecKoMy 3aKoHy 6ynyuee He rpo3r,,T pa3pylxeHxeM,
aro,rbKo HaacrpofiKa l1 pa3Burne o6eDlaeTcr>. TaKoHo,, c]'ryqurocL.

KaK BfiauM, MHorue y.lcHbre npcacraBrg ror ce6e HayKy (aK crpoquee-
cq 34aHxe, u 3To oqeHr, o6pa3Hoe ltpencTaBneHrre - Bea6 Bce Buae,rrx, KaK

crpo,{rcrr noM. oaHaKo coBpcMcHHyrc HayKy) BToM \ricre u xxMr,rro, n oxHo
npeacratsxTb Hc l orr,Ko KaK 6ecKoHeqlro crpoquleecq 3aaHrre, Ho x B Br.{ae

xpacoqHoii Mo3ax(,,I, Ha,( KoTopo,.i R pa3Hhrx Mecrax rpylnrca rrHoxecrBo
MacrepoB- onHu HaqurualoT ?cBoer He6onbuoe crexr'rLllxKo no 6necKa x
3aHuMaOTC, 31UM BCIO XI,I3Hb; UHor/'la Ha,q oAHxM cTexrrHlxKoM Tpy4xT-
crr HecKonbKo llerroBcK oaHoRper\ieHHo (npr ?roM oHx Bno,lHe \40r).r 6brrb
He3HaKoMbl apyr c npyrosr r,i naxe roaopfirL r{a pa3Hhrx e3hrKax). apy e

3aMe Hr ror crapbre ) roKpr,rrr,rc nLIxr,ro x noryc(HeBuue Aerann Ha HoBeHb

Kxe. ronl,Ko tl'ro r,r3roro&!enHhre B xx na60paropxsx, nnx xe BcrpauBarcT

xx Ha nnycrbrc NrccTa,, Tperbfl cKenrrlrecKu or,rrflabrBarcr Bcro KaprxHyt,
nrrraol!, ratsaTr, peKoMeHnau fi lpyrr,{M, qro n KaK Heo6xolxMo aerarb.
rlerBeprHe... B o6rxeM. xr,13Hr, R MacrepcKor,"r 6ber xnloqoM !r Kax4brii Nlo-

xer Haiirx cc6c BxxMx,,lleiro rrony re.
B 3roii KHrlx(c Br,r no3HaKoM,rrecb nlrln! c HeKoropbrrv,u (crexnblu-

KaMu' rr3 ofpoMHoii <xr,rMuqeckoii Mo3aaKx'- onHr{ r{3 Hux norBxnxcb
cpaBHxrcnbHo HeIaBHo. npu xrl3r{r{ noKoneHxr. IpyrxM
MHOrO ftKOB, 31O Te Carfiie d)yruaNreHrar'r
KoropbrM BpeM, Hc fpo3uT yHl{rrroxeHnev. aaxe ec,rx Bbr eue He Haqanfi

,yqdrb \yr!1xro r r!Ko,Ic. BLr flo,lvere nLe. o'rev HdnficaHo B )ron RH,lAAc
(Hy. Moxer 6blrr,, rro,rrx Bce). B Heiimxe Her xr.rMxqecKux OopMyn, Koro
pbrc o6rnrHo rrymror HoBr.lr{KoB. Ec,Ix xe Bbr B x
6xrc ary HayKy, To roxe rraii,qere 3,qecb,4[s ce6s MHoro HoBoro u uHTepec

HOrO. A ecr y Rac ecr6 K rorv,y xe ct:loHHocrb K 3KcnepllMeHrr,rpogaHl{ro.

xonaHxc 8ce IpoBepfirb, trro Ha3HBaercr, co6crBeHHblMx pyKaj!111, To 91.a

KHyXKa [Oi\rOXeT RaI{ npOBeCT' rreKOTOpbre He OqeHb C,,rOXHble 9KCne
pxlrcHrrr, BCIL HcIapoM roBopqr, lrro,lyrrue oaxH pa3 yBxlerb, qeM cro
pa3 ycnuural.L. oco6eHHo 3ro orHocxrc, KxxNrxr. xuMxs HayKa npexne
accro 3Kcneprr\{errrrlrrhHd, (no KpafiHen Mepe raKoii oHa 6Hna ocneaHxe
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300ner)- h BxuNrsn oco6eHHo Raxxo flponenarb cBoxMr{ pyKaMU xoff bbr
He(oTophre Hau6o,,ree npocrrre 3KcnepnMeHrbr, yBunerb xx pe3y,,rLTarr,r n
nocTaparbcs DoHqrb, noqeMy Ba6nroaaerc,l uMeHHo 3rorBneHl1e. a He xa_
Koe-nn6o Apyrce. IIoHrrT!xe pa3ruqHhre xul\rreecKue , Bre H rr, txKo,.[rHx-
Ky XXI BeKa HaMHoro ,,ieltre, qeM ero cBepcTHrKy x3 AaneKoro npouroro,
Tax KaK npx Ll3ygeHfir,r Tol.o xrrln I,IHoro rBrleHxrr oH MoxeT onxDaTLcrr Ha
dakrbr x reopy . ]craHoBnedHhre I pa ipn60rrhHHe MHor H\rx nu;o reHur-
rvlx yrreHltx. B naMerb o HI1x aHrnuiicKlrfi xr,lMxKAxo.reO yxnl,nM Mennop
(1865-1938), 3akoHqr,rB B 1937 rony, noc,le nrrHaalarxnerHcii rnlaHuqe_
cKoii pa6orbr, ruccrHa,qrlaTuroMHyro gHuxrarlone,qr,rrc no HeopraHr,rqecKo]:i
xxMrrrr, HanxcaJl c npx3HaTcnbHocTlrc Ha TI,IIynbHOM rucTe cBocro,rpyna:
1flocBs]]raercq prAoBbrM orpo]uHoii apMxn xrMuKon, I4r xMeHa 3a6hrT[1.
xx pa6orrrr ocranncb.._,

Ho Ha,{HeNr rGl gry K}r[xKy c HecKonbKo HeoxrrAaEHoro Bonpoca.



I43 TIE|O BCE COCTOI{T?

Ha rror c Rn)ry npocroii tsonpocrrcnu pa.rHuxnpooecc iiorBerllrro
pairo\Iy llpo crox x clyn MI{orHe cKnxyr, 'rro oHx cnenaHbr u3 xcpeBa

(I Nroxrr 6br rb, r rrracr\aacc br; 6bl Ba or r\r eriulr rl'ltrecKl{e cryr br, secne uxa

,rr.rcrbr cKaxyl npo Hrrx <xene3Hbrs'). EvrhrrKa xn cra(aH cacnaHLr

,3 CTCrutai leueBa, Jlox(a rrx KacTponrl x3 iulxlMxlll4q, noxKa no,'ry9_

uJ v' Hep^,r,rrnue; idur'rooc.rp hrroro ovd
Lr3 cepe6pai 111()3A6 unu ,rrojlKa - x3 xe.qe3a. l'13 x€rc3a caerlaH u aBToMo-

6[,1b (HO, KoHe.lHO. KpoMe xerle3a. crer:[o. u llracr]\,acca,

r.r rv,Hofo pa3H61x apyfxx Marepr4anoB). Bce rro coBepuerrHo npaB ntHo.
Xo xfir'1rK Moxcr' u yrol{Hurb, cKa3an, qro olyn crenaH u3 xpeRecnHH'

KOrOpa, cocrollT R ocHoBHOM I13 Uennrcxo3lj. o crl,ne 3 nnacrMaccbl

u3 KaKoii xNIeHHo rlnacrMaccbl. TaKoe xe )"roLlHelll4e

oH MOXcr cnerrarb tl orHoueHxx ruacrMaccoBoii 6yrblnKu, HanpxMep.

I8,1-Fn B Hx^hCu ee qacr tsl'rIrBlrHh\tu ''rlr/ll(r14\4x 6\trR/v'l HrDn'rcr'

f/ f,oH.na,) rox\r(tir'o,'o (o(na uedhu( \4ri r)FapoDHoe()6()rHr

'rcHxe nrncrMaccLr (no,T x3rxncH-repeoralaTa).
Ho naxe cneuuanucry He Rcer4a llerKo raK xc llpocro cKa3arl,' l{3

'reroc^cr.ar. H.rnp \el. Bono(bl ,1'u r(orr lcrlonexn. \JNoc d 6y0b le

KapcTBo xnu Ma3r, B rrc6uKe, OH Moxer xurrrr cka3ar6 Lrro lro cnoxHll,
cMecb KoNlno3ur

ATenepb Bonpoc norpynHeelr3 qero cocro,{l aepeBo cleKno. n,lacr

Macca. anxJillrlr{xi, xencSo, a TaKxe MHoxecTBo apylxx MeTannoB. r{x

cnnaBoB 11 r.re\'rerarloB? Ma,T o Kro x3 nloaeii 3arlyMbIBanc, paHLrxe Han

raK Mx (HeHyxHl,I\{nr BonpocaNlIr. A raK nx ollu He HyxHLI? Benb ecn

3rrarb. (lr3 {eto c-4enaHbl, pa3Hble McTannbl. ro, Moxer 6Hrb yllac,c,
npeBpaTx,6 cBIIHeu B sonoro? 14 He raK )'x tsaxHo. I{ro cBIHeu reM

Hbrii. rycr:lbril, IerKo nnaBx-tc,I. a ec,'ll{ cfo Hafperb LlocInbHee, oH u

0oLJJ Inrlporx (\. E -ora lhHt ,+^- olo rdcl'1 '- B LB/HuOlhlli lncl
xnl4 u KpacHbril csuHuoBbtil cypl,,K 13rll 3cluecrBa r3lraBrla ncnorbro
tsaru xn, rrpxforoBneHx, rna3ypeii x KpacoK). A Bor lonoro xenroe,
6recrrrilce. pacllnADrrL ero HilMHoro rpy4Hcc, ollo HxKolaa lle (nop

rx1cr,. He llpcupauaerct Ilpll rlarpeBaHlru RoKa,TrHy, He pacrBoprclc,
R Kucnornx He,qapoNr anxHMriKx (ra( rlarblBanx cpclHeBeKoBLlx xxNlx-
KoR) crr,lraix 3orroro <uaperl Merarnotst, OH 6blnu noTpqceHbl, Kol{a

8

l)6Hapyxunu (arcKyro cirecbr r,r3 coni{Hoii h a3orHoil Kl{cnor, Koropaq
oKa3anac6 cnoco6Ha pacTBopxrr, caMo 3onorol 9ry cNrec6 r'aK x Ha3Ba-
n (apcKae Bo4Ka (p c. l.l).

A rnaBHoe 3o,,roro BcerAa 6brno Mepfi-rroM ueHHocreii, o6nalaHr,re
30r10ToM o3Ha'rano obnaaaHr4e BceM ocTturt6HB|vl. Ha He60,lbuloi:i Kyco,rcK
3OnOTa, Koropbrii naxe pe6eHoK cnprrrreT B (ynaeKe, MoxHo 6Lmo (yn TL
pa6a x,x uenbrii Bo3 xne6a. CBx-
Heu xc 66rn cpaBHure,lbHo 4e-
IllcB:cro ucnon630Barrl, 4axe ant
norluHKn Bo4onpoBo,qHbrx rpy6.
a uHoua I13 cBxHua nenaru I, ca-
Nrr,I TPY6br. He4apoM no-aHr,r!rii-
cKr,r Bo4onpoBonr{xK plunber
(or naruHcKoto plunbun - cB -
Heu). llo.reMy xe 3onoro HaAo
<Ae-!a16, xncHHo x3 cBuHUa?
Hy, 3ro ApcBHnrv 6buo noHrrHo:
DelhcRuHeu, KaK u 3onoTo, T9-
xenbrii MeTanrl. (Ha caNroM Aene
caulleu 3aMcrHo nerue: ecna I<y-

6xK 3oro'ra pa3MepoNl i rMr Be-
cr.{r l9,l Krt ro raxoii xe Ky6r4K
cBlrHqa - (Bccro nxrxb, l1!3 K.;
npaBIa, nol]l KonbHuK, noxan\"ii.
re no]lHr,iMel Hr,l ror Hx 4pyroii.)
CornacHo llHoti oreopxur, 3oro-
ro Hano 66tJlo nenarr, x3 pryru,
KOTOpaq lrxer'ree cBnHqa: nuTp
3roii xl.rllKocr,l tsecxr 13.6 Kr
TaK ,rro nonHoe tseApo co pryrbro
o6hrqHorv,y LrcroBeKy Aaxe or

Oauaxo uccnorpa r:a unoro-
BeKOBHC ClapAHX,l
N{,ixoB (PIlc. L2), HuKorvry u3 Hrrx
He ylanocb npeBpal,rrb ctsuHeu

Pd ./../. P .yxo(
rpakrarar res, cuMuo, iupyomtrn u.p
crg,ro Bo!ky, noxrpaer cd,,,,rc cuNBo,

Prc 1.2 ,rla6oparop!, anxrM,M. CraprH
rnin prcyHo(

He ro lrro R 3oroTo, Hollaxe B oqeHb noxoxee Ha cB HcIl onoBo. l,l nocre-
neHHo cTaHoBllllocb Bce 6onee oqeBIrxHbrM, qTo flpcBpalxTb oxuH MeTa,rn
B Apyrori Boo6UIc HeBo.rMoxHo. A no'{eMi7?

tlro6hr npcBparxrr, onHo BeuecrBo n rpyroe. HarrpuMep ra3 3runeH
B nonxMep, r,l3 Koroporo nenarcr nonxlrrr-qeHoB,c rtaKerH x apyrre u3,
nensq! npexae Bcefo HaIo JHaTb, qTo o6ulero y 3TlIx BcuecTBj KaK oHu



ycr|()rIr,r. A Ior)N !a( nf irr, () iro^Io ilcPccrpoxrb>-

r.nii. l r,re,l'rr r r Nen,rr rt)or( k r i\ (nr,ir)r ].,Oc^rfl x yqeHHx B ror{. qro
uP.$pilrL':run oxrr\ rtclrcc rn I nplrrre rrpoxcroArr He Tonhxo D npupo-

rtx,xf(Ir r(l.y((rxe Io. Errncc Tofo. \roxHo nonlq rb

ucxyccTucll l,lNl Iyr.N rir(llc lrcutecTBa, KoTopblx B nprrpoae HxKoraa He

clirrccrDoBi!r(,, l,l rrkr!\ llcrrtccTB ceii,{ac u3BccTHo 6oree 25 Mxrn,loHoBl
llocl,orpxrc rrr rur ^( Iporp.rtrHbrii rerKxii n:rKel. (o'ropblfi }rflor]ri He-

opaBLuI6HO IIirnJ$iro1 (ue,uto(baHoBbr\r,, - oH caenaH Ha xxMlrrecKou:]a-
ooAe I3 3at\lc,laTenbHoro Bo]loHenpoHuuaevoro BeuecTBa nonll3TIreHa;
eue He litx IaBHo nonx3rrirreH cTolrrr,qoporo, u xo3riKx, Koropblc cciiqac
npocTo B6r6pacbrBamT rpq3Hblc naKeT hr, Korla-To r.rxcrlrpa,rrx,a [oToM cy-
rrujrfl Ha BepeBKe, KaK 6enrc. JIloax crapuero noKbneHne noNrHrr, KaK y
cTaHuuii meTpo cTorrnu 6y,!rK[. rlle Macrepa, !blr pyKrr 6blr1n cnnourb nepe-
IIALIKAHH NACTOi PA3HLIX UBCTOB, 3ANPABN'IT TCNONbfOB:IHHhIE CTCP)(HI,I

,ajrr rxapfixoBhrx prreK!ceronHg B 3ro npocro rpyaHo noBeplrrb.
Ho Hc Bce npeBpaureHx, oKa3arrrcb Bo3MoxHr,rMlr. HanpuMep, HuKro

lre cNror 13 yf/'I, cae,rrarb cepy. Eure B XVI ll BeKe yr{eHbre y6eaxnic6 B Tom,

9TO CytUCClDylOT XXNir4qecK!1C CJICMeHTH - CaMbre npOCTr,re BeXIeCTlla, l(O

ropLrexpy| Rlpyra He npeRpal{lrrorcl. A B XX BeKe, Korna crano noHflrHo,
mK ]rcryoeHu aro^{6r, 3ro y6cxlcHxe nonyq xno reoperlqecKoe o6arcHe
llnc. Ho llpc)rure AonxHo 6LUrc BolHuKHlrb x ooop rurbirr caMo noHrllle

Ilepnue reopuu crpoenru Mrrpa

flepB6re reopulI o roM, KaK ycrpoeHH acuecrBa. noqeMy oHu raxne
pa3HHe rc( Mom npeBpauarhc, ap),r_ Bnpym, noqBnnucL 6o,ree 2500 ner
ToMy Ha3a!. B To BpeM, Ha/r 3TuMn BonpocaMu pa3i{6rrnnsrx OMnoco
(bBI; B nepeBoae c rpe,recKoro cn oBo <iburoco(b, o3Ha,{aer dlo6uren L MyA-
pocrt{r, HIiKaKrxonEIToBoHl, He npoBoar,rrfi . npaKT[r{ecKoe npr.{MeHeHl{c

3HaHI,ol MHorHx fi3 Hlo( Toxe Maro xHTepecoBa.qo. DlaBHoe ,II,,Iq Hux 6blno
KaK Bce nporcxoltllT. r noqeMy raK, a He [Ha\c, To €crh oHx 3aHxNrifJrl{cb

TcM xe. qeM $lHIlNtatorc, coBpert,eHHLre (bll3xKx x xuvuKll-Teopen xll.
npn:rro npeBHneO noco(bu cqlrralH, qrono Bcero,{enoBeK Moxernoii
TLr co6crBcHHbrlr yn oM, n,,reM crporrrx norrrrrecKux paccpqeH f,. H Hil
lToM IIyII OHrl ,4OCTSmH yltllBuTe?'rbHblx, BbTAaDUIBXC' pe3ynbTaTo'r!

C ,llpcnHnx BpeMeH o,qHrNl rr3 rnaBHbrx BoopocoB,3aHxMaroxlfix Ov
noco{boB. 66r,r Bonpoc: }I3.rcro sce cocrol{r? nepBbrM Ha Hero flonbr, arn$l
orBerurbrpc.rccKfliOunocooOan6c(640-550!oH.3.). OHnonara,r,'rro,
IIOCKOJIbXy OAHI| BeUreCTBa tUOrlT npeBpauarbc, B apyrxe, Bce oH (cne-

,aHhrr I3 ollHoro x Toro xe <flepauqHoro BeuecTBar x rBnqroTcl ToILKo
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ero pa3HoB[,4HocrrMr{. TaK iu BeurecraoM Oanec c,]xrtur Bory. npH.teM.
xoHeqHo, He Bolly B peKe. a BoAy KaK HeKyrc fitrealBHyro cy6cmHuxto, xo-
ropan r&[rercs <npapo,ryrenbHulreii] Bcero ocranr,Horo. nciicrBrTenbHo.
BcqKyii 3Haer, qro qrcril, Boaa He xMeer H d)opML,. Hll uBera, r{r{ 3anaxa,
Eorce roto, oHarerxo repexorlr x3 o/tHoto cocrosHx, Bt(pyroe 3aMep-
3aer Rre^ unu npespauacrc, B nap. MHoro rLtcrrvercrxii HA3a! cpenu Be\_
H$x cHeroB B A,,r6nax, Ha r€pplrropHx coBpeMeHHoii [lBeiiuapllfi, Hauux
o\eHb xpacuBbre, coBeprxcHHo 6ecuBeTHHe Kpxcrarljt6t. secr,rta HanoN,y-
sarcruue rrcruii.Icir. ApcBHre Harypanucrtr raK xx r Ha3Eiurr! - .Kpt4c-
rarrroc,; ?To cnoDo llpoHcxolrlT or rpcqecKoro <Kp[oc, _ dea,. J]ora_
ra,l,I. .lTo ncn, o6paiyoull,{iiicq B ropax, Ha cunbHon, Mopo3c! craHoBfircrr
rBepruM KaK KaMcH6 r,r lcprrer croco6uocrb rarrb npx Har.pcBafl,tx_ OaLrH
rr3 crNibrx aBropxrsrH6tx aHrn,{HhxOrt,IocoooBApucrolenb ( j84_322no H. 3.)
nucan, qTo (Kpxcr:Ltr1oc poxlaeTc, xf aoa6r. Korla oHa norrHoc-rb|() )"rpa-qnBacrrennoTyr. P trcxlrii no3T K,raBIuaH B 190 rony yxe HoBoii trpU
ro xc cairoe onnca, xpacl'lBHntu cTsxatult:

9!1oi anh aic9oi! 3u$oit ned npe$paupemce o Ko eth.
(n thk? p t, ctt.to.\ enpv 

^a,\pth 
no|oit ptunor lb.

(flep. M I,i, Ltrr rcxoro )

Jllo6onbtrHo. gTo TaKoii xe xon paccyxAeHI{ii 66rn x y MyapeuoBnpeR-
H€ro KxTa, x rnoH,lr rrel x ropHhrii xpycTa,rb o6o.rHa\ana raM oAHxM
x reM xe croBoM. IrHTepecHo. KaK B pa3Hblx crpaHax}l B pa38oe BpeM,
nroarM npxxoarT ts rolouy orHll x,re xe filex! Co BpeMcHcM, KoHeqr.ro.
cr:Lqo ,cHo, qro ropHbrri xpycrarlb u re! - pa3nu,{Hbte BeuIecTBa, OnHaKo
o6a IepMxHa coxpaHrfificb: (Kpucra;,In, - I Ox3xKe. xfii!,11l,I. ntrHepalo-
fxx, (xpycTarrL, - B c'reKonr,Hom ]rere. ue xpycTarcit Ha3r,lBaDT oco6()c
clelcro, Hanpy\rep, c ao6iBI(avu coer HC l,lk (BxHud,

Ecnx Bo4a MoxeT 3acrbrrE B KpacuBl,rii TBepALtii MxHepan, a raKxe
flpespaTuTLcr B nap! To no'reMy oHa Hc Moxer npcBpaTBr[cq ft Bo Rce
ocT&qbHoe? Hre, o Bonc Kax <nepBfirtHoNl 3nerreH,Le, noMorana o6rqc-
Hqrb cltrHcrBo Be(lHo cyuecrByrorueii Marep u: (Hx,{ro He so3H Kaer t{]
HHLrero. I Huqro He H€rrc]aer, nxcarl r.peqecKxi Oxnocoo AHaKcarop
(ox. 500-428 no H. 3.). , npolcxorxr roxbKo lepepacnperer.reHre rex Be-
luei, KoropHe cyuccTBoll,rrl, npexner- 9To 6bna o,{cH6 rny6oxa, n, no
cyxlecrBy! npaBnrrlbHa, x,ller_

KoHe,lHo, npeBH e Hc aH:Lrrrt ra H Hc Morrl, 3Harb, qro xe npelcraB-
,rrorco6oii ?rx nepBofla.ralfla_ He Bce cor,lauraJrxcbc OMecoM. Srjnu Ox-
,ocoobr. c,rxraBlxue. ttTo nepBoocHoBa Bcex Berreii - Bo3,,ryx. KoTopbrii.
cryuarcb. np€BpauaeTc,{ 3 Bony u lelvtnrc, a x3 Hrx BofHxKaer ace oc-
ra,l68oe. Apyrxe nonamrrr! rrro repBo3n c Mefi r or!, eBrrlrcrc, oroHb - Benh
oH TaK nepeMcHqxB, 'IaK HcnocroqHeH. Ho flo,teMy aonxHo 6brrb ron6Ko
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o.'rk, .rk Ir'r'.rr,' | '". r" r',r,' ')jIr r'.tnur!'I'rrr rr$tcrrr: n3 rcroporo Bcc

r rx'rrtrtr.rxii llrr'\r\ r\r' -.r(rx Ir !rDin(ro KolcrpyKropa' aorxHbr
6 rr,,,xrrrriin,r,r!I''( r()t\'( rcrro. rr\60rbnrc'rocKonbKo?

( (ir,rx( r n(\ rr,. 1ro I Iprponc cyruccrByer oKono 90 pauxt{Hbrx
!IcDno,riIrirr" irr,rl(nr. llo ccnx 6u 06 rrorlr cKa3a,,ru rpexarr, oHri 6br.
(i(,tr(ctr(cr(,. r(,rNvrr-rxcb:(3r,reM 3 KoHcrpyKrope"raKMHoronnuHxx
Icr rer!l,rt()( rx ro'rr(, Dccr o ccKonr,Kxxl' Mexny reM Mr.{p oqeHb cnoxcH.

ll !c6c o|poMHoe MHoxccrno pa3nur{Hbrx BeutecrB. Mox-
eioxlroc K rrPocroMy? MoxHo nx, xcxon{ a3 HelKonr,Kxx

-I.t'rx,r.,'r:r., . IU(rfox rb u(c p6nroo6la rHe Beurecr Bco BcevH H\ (uon(r-
nlir : ,ro 6hrn KnolrcDoii Eorrpoc rrayKu. Cenqac pe6eHoK, y Ko.o ccrb
\opourrii KoHcrpyKrop, cKaxcr: (Aa, MoxHo - ec.frr'r e roucrpyxrope ecrs
nerilrr BecKoJrbKllx coproll H 31l,txaclauci,i o,reHr, MHoro, To l{3 Hnx r{oxHo
nocrpoxrh Bce. qro yrorHolt

MHorxeOunocoobr, H cpe-ay Brx 9M Ic,,rox, (oK- 400 - ox.430ao H.3.)
x Apucrorenb. cvHTaJru. qro (ncpBxqflnrx lrerhrpe 3ro
(3eMrrrr'i <Bo!a,! (Bo3lyx' r ooroHL,.9$I croaa R3rrrLr B KaBbrqKx. no-
ToMy.rro oBolar yApucrorol - 3To Hc ]HaKolta, aceiv xu,[Kocrh, a. (aK
y Oa[ecn. -ittut6 lioclirerb ofipctlcJtcHHt,ti{ Ka{ecrB: &raxHocrr ll xojrona.
qcM 6o,rrLtfle B KaKo!-1tu6yl16 Te,1e aBon6l'. Ter oHo xo.flo.uHee r 6o-qee

BnJ,ilHoc Co(nllHeHrc'r.tc\tcll rori c npor xHonono^HHrt .l cBoiic tBi\fl r

HeBO3N|OX O: TenrloTa He NTOXCT COCllltH TbC,I C XOr.IOltOM. a Br'rara C Cy-

xocr6o. Ilo Ap}|cro-reirc. cBoiicrBn rreittcHToB KoM6[Hlpyrorcq nonap-
Ho (pl,lc. l.]): Bo.qa BnaxHa, r xor1o,(Hag. oroH6cyxoi x roprqxfi. Bo3ayx

Tenrblii ,.r B,!axH,,tii. 3eMJI,I xojlo!Ba, n cyxat.
K3TnM qerbrpeM o3eMHIiM 3,leNleH-

renndc 

---glq!!- 
(vroc 

raM' Apxcrorenb np,coervHxn Hcma

Tepfi a[6H6lii. (3OxpHr,rii, ?r'reMeHT, Ko-

Topbrri npoHxl(aerBo Bce Belj:l}l- quinluBO3.qvXl X I3LiMln--"' l / \ l- ,. erle tia. t_ e_ -nn tJ,] cyrrHocrb : Rot
,/\\l

l./ \l olr\nn BolHxK repvxH -(BllHrfcccrl
u n". KoropHfi orHaqicr ctMoc trlill

B b^ r,( Ro/I.\ X,rn',. ,.r"'" " '''' Hoe. BaxHoe, Hau6onee cyxlccTBeHHoc,
Pral.t?lcMc tri p eror.nruco. MoxHo nr x3 \erHpcx <l|cpBllr-

" rdrlpa' nocrnox rB rcc
ocra,rr,Hbrc rcna? Ap crorcrl6 ero nocnenoBareru cvnr&Ilrt, qro Moxtto.
ec,trt lrerl,lpc .IlcpsM,rxrnx 8aq&qa, c noyourb]o "nrroi:i cyxrHocTlo cno
cobHbr npeBpaurarbar{ npyr B apyra. TaK, Bona rroxer npeBpauarbc, B

so3xyx x 3€rl,rl{), noro:\ry.rTo Hx o6urxM cBoiicrBoM ,Brqerce BqaxHoclb-
Taru\r o6pa3o r rrorDfinacb (x MHqecKas reopxer. noKa]hrBarrlrrari KaK

o4Hu BeruccrRa ror).r IpcDpalrrarh€, Bnpyrxe.
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BenuKuii rpeqecKfiii Ornocod) flnarol (ox. 428 oK. :]48 no H. 3.)
c/1enil,'I oqeHL 

'|HrepecHyto 
Beurb: oH yIoao6rL.r Kaxxoe daepBoHaqano,

npaBlnLHoMy BHnyKnouv rrHororpaHBlrxy. IilKx)i srHororparrHIKoB
cyuecTByer Bcero nrrb, n ux qacTo Ha36,tra|or (flnaToI|oBHrrx TeraNtx,
(pxc. 1.4). HanoNHuv,.tro npaBrr'rbHDrNt fia16rBacTcn BbrnyK;t6tii trHoro
rpaHHnK, nocrpoeHHhrii,t3 oaxHaKoar,rx fl pnBrsrb Ltx [rHorovrorr,HrrKos.
HanphMep, x3 qerr,rpex paBHocropog-
Hrx Tpeyron6HxKoB Moxlto cllejtalh
rerpa3lp MHororpaHHxK c LreThrph-

Ifi BeprxxHaMr,r, eerbtpbMlr t.paH,lNlfi r,l

lnecrbro pe6paMx, r. e. (brrypy B (ropMe
naKeTa, a KoTopoM Koraa-To npo]lasauty
MonoKo. Kcrarx, <reTDa, no-rpc,rccKI
o3Haqaer<treTblperi a (3npar - (noBepx-
Hocr6! cropoHar_ 143 uecrfi KBaaparoR
nefxo lonyqaeTc, tsTopoe nIaToHoBo
Teno - xy6. I43 Bocr,Mx paBHocTopofl-
Ht{x Tpe}Tor'l6HlrKoB cocToxT oxTa3llp.
B nepeBone c rpeqecKoro (Boc6lll{-

a@@
lzJ

ffi@
JJ

l'tt. t.1. llrt! npaBxrLHla MHorc-
rf.,xrrc8 lIrorrcs6rxrei:

/ rcrD.if:' o(rdrtrf: J nrccaup:
J r\ ii: J .rotrckx rp

rpaHHuKr (npencraBbre ce6c,4Be crlitrcrc(fi e nr{pa\tlnbr. crroxeHHbre
BMecre cBor.rMx ocHoBaHurMu, - ?To 6yxcl o(Ta3np), I4l xBeHanlrar
npaBlln BHblx nrTxyfo_,r bH H xoa nonyLtaeTc, ,lBcHnrt larxrpaH g n ( _ noxcKa_
rAp. 14Kocaup ("3iiKoc, no-rpegecxr{ .nBaxuiirr,") cocrolrr Il-} nBanuar]r
paBBocropoHHxx rpeyronLHxKoB_ Apyrxx llpilBIlrr,sr,lx ivHororpaHH]rKoB
He cyurecrBler. tlon po6yiire cxncxrb Bcc trx OxrypKrr x]6yNarx_ Kcrarx.
3ro He nposro 3a6aBa. IrveHHo rilxoii nneTcKoii Irpoii, 3aHflMairHcr, y,le_
Hbre, orKpbrBlnxe HoBHii rxn Moncxyn. noc rpocFtHr,tx x3 aroNtoB yrnepola;
oHx Ha3B&rfi Hx oyJlnepcHamu - no fiMcrr,l collpcyeHHoro apxr{reKropir
Po6epra 6aKMuHcrepa Oynncpa, Ko-ropLrii cl.po!,tn Kynonr l{] NtIlororpaH-
HxKoB. 3a ero oT Kpbrrre oHr, I 996 rony nojry,t nI Rr,rcrrryrc Hayr{rryrc Ha-
rpa.0) - Ho6eneBcKyrc pevxn nu \rvx . Cx\rir, rxn\rernl1.rH]q y rp:t
cuBa, MorreKyna - 6axMl{Hcrep4)ynncpeH - llNtccT 60 BepuuH x cocrouT
li3 20 [ecrr,ryronbHrKoB ll l2 nrr[yronb[r,r(oR. KoHc,tHo, 3ra (rlD,pa He
eBrreTca npaBxnr,Hoii (Be,q6 B Heii ecTb I nrT -, rr uec ]yronbHr,rKu), 3aro
oHa Bhfr'rrnur roqHo raK xe. KaK coBpeMelltrhrii Ofr6o_,]t Hhtii Mrql

CaMoe uHlepecHoe.,I].o IlraroH. nopaxeHlrUij coBnaneHrrel\t Konr,r
qecTBa npaBr].rLHblx 

^lHororpaHHrlKo,] 
c qrcJloM 

"cyulHocreii, npxponH,
nocqur:Ur 3ro paBcHcrBo orHronb He c,ryqaiiltbtM. l, oH llpxusr K :raKrrrc-
qeHrrro, qro oroHb nocrpoeH ll3 aKolloq r, rcrpagnpoD. Do.rr],x x36onee
.oKpyrnblxr oKra3Apots, BoAa - x3 eulc 6oncc <Kp),r,lu\, IKocarnpoB.
a 3erun, - x3 Ky6os, Koropr,re Mom turo.rHo npruclarsapyr x,rpyry Oc
raBaicr erue troaeKa3ap, x llraroH pcurfln, qro ra(ylo Kpacr,tByti) x coBep-
rxeHHyrooop,yy l.rMcer Becb Nxp - BceneHnarl
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IaneKo Hc rrcc ()unocoobr colrillllilrrrch c ra(rIM npeaolitDncHl,leM 06

ycrpoiicrBe MxDu. 'lirK, /rlcrloKpxl (oK. 460 oK. 370 tro H. 3.) c' '{ran. ero

B€e Tc,rra cocronl [lcrln'rniilllnx gacTfi'{eK. Ha3BaHHLIX fiM

aroMa^rfi(r,rcpcrrorlc <(cnenHluble').Jlor t,llo6bL'Io npe-qflo]1oxxrb, 'lTo
cyxrecrByrcr plrirntlrlhlc .copmt aroMo8 c pa3trhlMtl pa]McpaMx u 6opMoii'
OH!| ]vor-\.rcrtcrrrrnl l{, np!'I c llpyrol\t. lianpxMep' c nouollrbo KproqotrKoB

ll.lx k.rx-lllr{,}..r, 'trr.r'lc. 
croq6xrixpox.rrt ,llovu pa tHblMl't cnoco6aMx'

Kax {crulrl D riorl!rPy(rope, MoxHo nonyrrarl' pa3Hble Be lecTDa! a laKxe
rpeDpauLxl l, onllu RcllLccrBa B apyrrc. crrxlann, HanpxMep, ql0 3()noTo v

ccpc6po np.lcryr' ll(,r reMnefi, Ko a aroNll,l fpyofiI{pyrorc,I B HyxHOM no-
pruKc. [lo?lorry rrc ynvBuTexbHbIMI KaxyTcrl [onblTKl,. npelnpuHxNIaB-

ur,lecfl B rcqerrre MHorxx BeKoB, npeBpaT Ttr He6naropo,trHble Mera''rnbl B

y,{eHlle o rorr, ,lro Bce BeuecrBa cocrorr l,l3 Menbtlaiiullx qacrxu'

nonygrro Ha3aaHl{e aToM crlrqec Koii Teopu v. 3ra Teopnt - o4Ho r 3 HalI-

6onee saxHblx. (DyHnaMeHrulrrbH6lx lloHrcr'lii B HayKe. AorallKu npe8Hxx,

ocHoBaHHLre ntlub HA pa3MbluneHHr, B IprHunne He raK yx lanc(x or
coBpeMeHHbrx rrpeacraB,tcHnii: cyurecTrlycl ofpaHltveHHoe !l'lc,Iro pa3'Llq-

Hbrx rxnoB a'roMolr (r. e. sneMellroB). Kolopble Moryr no_pasHoMy coe'q -
Hrr6cqrplr (xpllo\t.lrdBan olpovlloe pn rr{oo6pa rxe BeurecrBc palHblMx

cBolicrBarrx. A rrpouecc nepecrpoi'iKl1 l,:ranNIHoro pacnonoxeHli'I aroMoB

cocraBnrer cyulr.rocrb xx\ll'lqecKoji pcitxul{u. Aroill,crnqecKa' Teopufl

6blra Bernqaiiur!lir nocrrlxeHlreri rlcroaetlecKoro pa3yMa. OqcHr' o6pa3Ho

o Hefi c(a3[rr nayDcar Ho6eneBcKoii ,lpcM norbu3xKe Px']apr (DeFsMaH

( 1918 1988): (Ecnu 6br B pe3)'nbrare KaKoii_ro Mnpotsoi Karacrpoobl ace

HaKOnreHHB'C Htly,lHble 3HaH , oxa3a'I cb 6Ii yHLI{TOXeHHLIM'I t', K rp'Ay

rrnM roKoneHllrNl XXBhlx cyurecTB flepeuna 6H TonbKo oaHA opa3a, ro
KaKOe yTRepx.oeHxe, coc'raBneHHoc x3 HartMeHBlllero Ko]],,lgeCTBa CIIOB'

nplrHecno 6br HaH6onhulyrc uHOopM:lutlro? ,l c'rxrarc, qro ?To - aToMHaJI

rnnoTe3a (MoxHo Ha3HBaTL ee He rfinoTe3ofi' a tbaKToM' Ho 3To Hl'{qero

He veHrel): Bcc Terla cocrorlT H3 aToMoB - MirneHbK{x Teneu' KompHe

Haxoarrca s 6ecnpepuBHoM nBuxeHHtl, npfiTrruBalorc,l Ha He6o'brxoM

paccTorrHxx. Ho o]-ltuIIKUBaI()TCll. ecnr oaHo Ir3 Hxx nnoTHee npuxarh K

ApyroMy. B onHoii 3roii Opa3e.. coAepxrlrc, HeaepoqrHoc Korl'qecrBo

l'l;OopMa[ux o Mupe, cTol{r-rxurb Ilpvrox}tTb K Heiii HeMHoro Boo6paxe-

Hxr u qyTb coo6paxe Hxr,.
HaKaKxx peanbHblx "troKa3are,lbcrll, 

cyurecrBoBaH[Iq aroMoB y rpeB-

Hflx- KoHe\HO. HC 6bl,1o u 6l,lTh He Mor''io TonbKo paccyxaeHlls' Hanpll-

\tcpraKxe: ero 6yncT. ecn x,40nycrt'l:u. ,l6roKo paspe3arb nono'aM? cefitrac

or;cl o,!eBHneH mxc Ma,rovy pe6elKy: nonyt{arc, aBe noroBl'tHbl s6noKa

A ecnr Kaxnylo noxoBtltly cHoBa pa3pc3arb nononaM? nonylarc' qerBep-

' tHKx. [lOrOM - BOcbtr{yurKI'I, noroM - xlecTHa.EuaTLIe lon . qepe3 HeKo-

TOpOe BpCMr. c(axeTe Bbl, npxneTc,ll3rll l' ySenxqxTenBHoe cTexlo a JI*BI'{e

6pr'rrssr, noTou - rvuxpocKoll x cneu lulbHble uHcrpyMcH, bl A noroM?

l4

Te 13 Bac, KTo yquc, My3uKe, Bo3Moxxo. BcnoMHrr ocHoBy l\{y3br-

KrlrlLHOii rpaMorbr: ueral llo ItJ]vTeJtbl.tocT]l Hofa ller Tc, Ha rlonoBxHKr{.
nocneaHl{c - Ha qerBeprs, ooroM ua)'r Bocr,NrLre.qoJrr. mec'rHanuarbre.
rpxluaT6 BTopbre, oqeH6 pelxo urecrbnecqr qelBeprbre-.. MeHbrur.rNrlr

ltor'trlltH KoNtno3l,tTop6t o66tqHo Ie not63yrorcr. TaK xaK ru yxe Tpynro
{DTXCHyrb, B H}Dr(Hhrii OTpe3OK Bpe}reH[. 0 CBr]r MysHKU h xx ux MH
ellle nofoBopuM, anoKa notryMaeM Haq raK M ao pocoM:MoxHor (xoT,
6br reoperM,rcc(x) co3.uaBarb Bce 6onee r, 6onee xoporKxe 3Byr(x? I,l ccr6
nx y 3Toro npouecca npenen? Bonpoc 3ror Ha caMo!,Ie.qe o'reHb HenpocT.
B OTDCT Ha HerO TaK Xe r{e O\e DrIIeH. KaK r,r R C.ilyrtae C 

'6IOKOt!t: 
BO3MOXHO r1

!o 6ecKoIc,rHo( rx Aen x l b ero l|:r Hce 60ree H 60rcc \lcJrKue 'racr[. flJ|ll t\ol.
na-ro sacryn r npenen? .[peoHcrpe.recKuii Onnocoo ,rleuKxnn (oK. 500-
440 no H. r.) 661,r, Bo3MoxHo. ncpDbrM trexoBeKoM lla 3eMne. KoropHii {Bc
c norloBtlttoii THcr\ net HillaA noHrr (pacc_vxna, rr }rcro riror]rqecx fi ). rno
npouccc (pa3pe3auxr r6-\oKa",4orxeH paHo rrrrl aoJ Ho rrpeKparnrbcr.
1m nporr roiiner rorail. l(orril vbr Doi{aev eo uc.rtr,r.'irruu\,riclMl'. x j
xorophrx cocrorr He rorbKo ,6lroKfi. Ho I,l Bce ocrerlr,Hbre rena- 9r !ac-
'rl,ltlKu yqeHnK lrleBKrIflna - leMoKpur Ha3BzL,r aroMaM,{. AeMoKpr{r c,rx-
ran, !'r'o cyruecrByroT pa3.rrMtrHUe <copTa, aToMoB c pa3HUr'{x pa3MepaMa H

OopMoii. 14veHHo ,rHM06rrcltfircrcrparlx,tlt, B Laori(lBrx pir rHbtr len.
AToMxcrn,{ecKHii Brnrtr Hil Mnp ot{eHr, o6pa3Ho x no3rrrr{Ho fi]roxx,

npeBHepxntcKu nosr u (bn ocoo Trr lyKp€uxii Kap (o(.99-55 no H.3.),
xoToporo o6hrqHo Ha3uBa,oT r r pocTo JI yKpeurreM. B csocii fio3Me (O npH-
pone Bcuei, oH Hx pa3y He ynoTpe6u, cJroBa <aroM'. xoT, x 6bl-r 3HaKolr
c arxM noHflTrreM. BMecro Hcro oH xcnonr,3oBirq 60,1ee AecaTKa cuHoHD-
MoB: (HatrMa,, (flepBoHa,{ara,, nccMeHa Beueii, H,{p. HeKoropbrc x] Hfix
(nKopflycxyrao, 

"3neMeHT,) no3,'lHec cranx Hay,rlrhrNrH rcpMl{Harvn. Aro-
MXCTUqeCKOe yqeH e JlyKpeum Do MHoroM coBnaraer c coBpeMeHHbrMri
npeacrasneHflqMH. l,l ec,lv 6u nocneaHxe nBa T6rcrqereTu, ero no3My
l,{,fr:rnr 3o Bcer cyurecrBoBaBrllnr rortra fre6HH\ ]aBeleHyr\. xcrop]i,
qeroaeqecTBa MoDra noi:iTlr nocoBeprxeHHo xHoMy n!.rx.

Tcnepb caMoe BpeM, oiHaKoMr,rrr,c,I c Hexorop,,rM,, crpo'rKaMn 3arvc-
qarenLHoii n03Mbr JIyKpeuxr,

npexre Bcero ,rlyKpeufi ii Ipeaynpex,raer qxlarenr, qro <Haqfiar raK
Mtlrlbr, \To yrr{aerb xx Her HyKaKoii Bo3MoxHocrr,r. O,qHaKo pa3MbrujleHm
HaA rrpxpollHhrNrfi npouecoaMx y6ox(aarcr Hac B roM, rrro oHx Bce xe cy-
uecTsytoT. a H€ ,Bnqlo-rc, nno.lroM 4)aHTalufi. BoI. noqxTairTe sHnepxKH
u3 ero noiMr,r B nepeBole O. A. neTpoBcKoro:

...Ha\a:M 6eqen Hedocnyt tbt dte a3o...
Cyurecnaynm nena, xonop*x itu suAenb tp ote .

3onaxu ntt o6ounen panua1oro poAa,

Xono u rc eudu:u coecen, t{uK s Hfidp oHu npolu(oMn.
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ll, tr,tt,"rru, tt v,u, u',u '\ ttrrl- tnttttrtt t(unotttLt
ll lttt,t tut'tr tttt\'. tt l,t' tt t tttt tt.t,r)to\|kt)t:
lrn)u r.on tt^n.Nr'd ^t^"rLd "trrt(htu|,
./lu tt tr rr,rrt"t,',' ^,t^,hhrt t- )t, \t , , -"\t ht th , r u,:.tb!anuu" qacmu,
tl t tt\h\ t,ltttLt, t t t tn'tttt?tttlo di, Hawe2o 2na3a.

l ^u^n trtIt^turt.qt o ioizoe ape-h, fia nalbqe
I I tL t rt r, u r :or )t n tl (tttaH@unct noHbae u moHbae ;
l ln\t nr.t,)rr), at,r) setlbom cmupaub, cna|oeumc, edbue,
lht trltt.ttttt ttt , u ttee xodcdbti ttuz lxodru4ux,
tldntuu ?,tu tu-tr tarcnpenb 3ahpenuq npupodo PesHuso.

(lL\r rc coBpe^leHHoe o6r,rrcHerll,|e aroMHoil TeQpllY cTpocHll, Beluc-

e rll)Jl)'Kpculri yBepeH. trTo a'r'ollbl. B orlrlqxe or Brnll[lblx 1en. He cTape-

lr, Hc pa3py aroTcrl, a cyuecTByloT B He 3MCHHOM BUAe Berlllo l{ Tonr,(o
IcpexolrT H3 onH xren Bnpyrue. flpu 3Tor{ o6uee qficr'Io aroMoB B M}rpe

...Cyqecmeybm mdKue nuo,qnou knotnttu, u 6eqHu:

9no - 6eule, cefieHa u ttqua!1a e yqettuu Haae ,

To. ui 'a o onrqurce eecb up. cyu(cmeynaui,lNd?---
Ilep6olsqana Aamuo 6htnb npucyu.P SeccMepmttoe menol

9ito6* Bce seuu oznu npu Kott\u'te tta Hux paala?am*n.

ll He ucc'tK 6d 3anac eeqecmea.

llepso aau.ta seu\ei, maKuM o6pa3ov, hpocnu u momtlu.
Unaqe sedb He oalu 6bt oHu , cox|attrtcb aekatnu ,

Om 
^ecKoueaHh* 

spe efi u doQtlh socc aqoatwafib 6eu!u.

A Bor KaK Jlyxpeuxii o6rrcHaer! KaKxM o6pa3olvl r'13 ollHux r rex xe
aIoMoB MOryT nonyqarbcl pa3Hbre Seuu: oH npoBoauT aHaJlornlo Mexly
DopraKoM cogeraH h, aToMoa, coe4,lHrlolllr.axce lpyr c llpyroM, I{ 6yKB, 06-
pa3ytourux MHoxocTBo pa3Hblx clloB:

ttacmo u een e te 6ohuloe 3quqeHbe, c Ka{uttu
A a nanoxe hu t o$uu €oidyttt 3 coqennHue me ,ce
nepsowqdna u Eak o\u i\u?ombcr6td))n $au tto.

Tb )tce HaqaM co6oi o6pa3ymm sedb e6o u ?e&lto,
Contqe, nomoKu, opt, depeebn, hnodbt u )tcrco iux---
.IIDre u o rawuxcthuxax nocnotHHo, KaK )ttotcerub 3ahetnumh'

MHugecmso cioa cocmoutfi B H Kecmoa 6ylis odHopodtdx,
Ho u cmuiru, u atoaa, KoK mu trc pdteHHo npBHaeub,
Pa3Htmct rrcncdy co6oi u tlo ctt\oly u l atixe no 33ytt
Buduutb, Kak 6y9su cunbHu nuutbodnufi uinetrcHbe, noptdKa
tlmo $e do nep6o aaan, tnoo u eqe 6orb rc uttetutrt

CpedLn, dfi nozo, \mo' us ltux afiHuKanu pa3-luqHde aequ-

l6

,yKpeuxi yBepeH, ,rro NrHoroo6pa3ie rcr MoxHo o6!rcHl,rrb He ro,\b
Ko paull{qHbIM cfloco6oM coenuHeHt e aroMoB Mexny co6oii. Ho xT eM, Lrro

caMx aroMbr ornxqalorcq npyr or np_vra. aeiicrBnrerbHo. rrHrcpecHo nx
lrrpaTt, c KoHcrpyKropoM, B Ko'ropoM Bce leTiurll onl,l aKoshr? (Ha caNioM

aere TaKlte (KoHcTpyKTopb} cyxrecTByroT 3ro K!6nKx, Bo BeIL3ro Brpa
,4rrq carrbrx ManeHbKxx.)

Llmoxe)o e|soHoqat, nlooHueqeSoh eu eoit
Cpedcms d)tx mo?o,4mo6 B Hux6o3lura pa3ituqHueseq,
Hem nu od on B seqen, Aocnyn bN dtt Hawezo ssoru,
qmod oHa B Haqat cotnolna a on|e od\opodHbr;
Hen uae.o, anto pa3rrua|nrc,vnH le 

"Bittuloch 
6bt cttecbn.

llopa3l,lTenbHo, Ho JlyKpeuuii npcanonaran, no-B,rauvory, aenrr ocrr,
aToMOBl Bo BcqKoM cnyqae, ,{MeHHo'raK r\{oxHo noHxMaTL cle,{yo0l,{e
cTpoLtKn Li3 ero no3M6l:

npe(hotlotcu, a pu ep, qfio mena BlnwltbHbte 6!t)rnl
Tpu uru Hecrub$o,orbwe qacneit raKnpwnh aurrclhutut;
EL,tu sane m trtaHetub 3N 4ac u y ddn ozo nena
[Iepecmatutrmh unucnu3y Haeepx, unu cksa Hatqraqo,
To oqHappcuwb morda, coqeina un ace ux ucttepnae,
Rte BfieHe ut 4Npir, \t,to dd 2mozo mena aB ont1u;
Ecnu x ukue euc nony,tumb tnd xetaewb$u?ypbt,
qacnudpy?ue ne6e npudaeunb np den6.

A Bor elue o!xH AorroA ,fl yKpe ux, B aonb3y cyuccrsoBaHI,I, Me]'I6qai:i
lxt x qacTllu MaTepru, Haxorrultlxc,l B nocTorHHonr aDfixeHl{rr:

Ron noc.uonryu: dLtKui pa1. Ku/da LolHpqubtit Gcn npoHu^oen
B Haau runuu\a u paK npopBaen ceobtu tyqa u,
Mtt@recnao aneHhKux mel a hjcnome, nht ysuduub, 

'tetbkatl,Meaync, $ad u eneped 6 )tyqucmo cunHuu csenn.
3qai )Ee: uden on Haaat sceo5qee tmo Atp'datbe.
nepsofiaaaio seqei cvaqara atsnrylrcn cn u,
Cnedo 3a u unenaB enb\aiueza w coqemoHhA.
EtBxue, rali 6u cttojomb, no cula,l k attuttL nepsurttd,rt,
CKpbtno om tluxhon)aa, no,,t1.t|u) Ha|uHanm chpe unlhce
Catlu K Asu*eHb'o, 3ane no6pdat nein noxpynhee.
Tax, ucxodn on aqan, dsu)ren e$ano- o a$J
Hauux Kacaemcn qyacne u c taHosumc, sudu,vun matxe
Ha u 6 nujuHxax oHo,,.tmo deu){ytnct e co le\flo, c€eme,
Xom6 Hua emRd manqKu, o Konophtx o o npoucxoduh...
Ilepeotaqaia eeqei yHoctmct co6cntqeHHbt qecott

tlnu tnonq$a udryrux.

t7



CoBpcMcHHir, Hay(a Hc flor(nrep n a rror rlH rro4 rpc B Hcro Ovnoco4'a:
xr,rlxHKx Rry,rc co.rrilra c.rulrKoM r.'rrl4KI. trro6br ruoreKy"rLr 8oj,jlyxa iror
nx Ha Hxx]LciicrBotsrrL. tr <rrrrrnyr, olr Io)r lrirlrr{ueN{ noroKoB nolryxa.
Ho. Ha6nbjLilr nr.r,rrrrcrLrro 6o,1ec rucrrKxc flunIrHKx noa Nl,lKpocKoroNl.
Nroxflo yBnLcr, xx (nnrcKy,, neiicrBxrenbHo Bbr3BaHHyro yaapaMr Monc

K)rrr. Tr(,r1o B rtr.lIl(une,qyKpeuri{ n paBrnbHo onucarl,B,leH rrc. orKpbr

roc Jlrrruiicl{rrM 6oraHuKoN{ Po6eproN{ EpoyHoM (1773 1858) D l827 r ox),
x leopclx,rcc(n o6l,ecHeHHoe ronbKo B XX BeKe, B roM ercnc D p.6o1c
n,r crxrrro +r43"Ka Arb6epra SiiHUreiiHa 11879 i955).

Itoperx,rccKue nocrpoeHxr npeBHerpcvec(l,Ix (DfinocoooB 6Hn nep-
DLrM14 lr:r),trHbrMu nocrpoeHxrMx. Ha xx ocHosc rrcpc3 MHoro neKor| 3apo

nxrr'rcL coBperueHHLre HayKrr, B rrxc-re KoropHx 6Hna x xuMu,l, 6c3 ]lpeR
rreii aroNrr,rcrrrqecKoi Teoplrx He ro,lbKo xxr\lu', uo r gce ecrccucxur,te
HayKu He N{or,rx 6br pa3BxBarhcn. OaHaKo Ha nporrxeHur clrlc rllHorux
cro,le,uii ,rurrL Manas ,racrb OxtrrocoooB x trqeHbx pa3nenrna rurrorcry
o cyuecrBoBaHxr{ aroMoB. Hy a Bce, qro Kacarocb pa3MepoB a.oNrou, fir
Maccbr, oopNrhr x r. n., ocraBanocb raiiHoti 3a ceMbrc rc.IarrMr'r, I, rre 6hr,ro

naxe Ha,qexrhr, r{ro 3 ry raii Hy yaacrc, pacKpbrrb.

IIro raxoe e"qeuegt

,[y(peurii. HanxcaBtxnii cBoro no3My ,3brKc, .racro

!icnorL3oRarr clfloBo pincipiut , Koropoe o3Haqaer nocHotsa! cptsoHatra

irot. EcrL BxaruHcKov qsbrKe u rpyroe 6n 3Koe nol,llr[e: elemenlmt.OHo
o3Haqaer <BeuecrBo, cr HH1M svcrc (elenenla)
(ocHoBaHre. B npeBHocrx 6brno pa!_npocrpaHcHo

x3pe.reHrre; <KaK cnoBa cocrorr x3 6yKB, raK u rena u3 9neMeHroB,.
Jl}o6onll,nHo, ,{ro no oAHoii B Bepcuil cloBo eleme /rm npollcxo{xr or
Ha3BaHuli crelyrcuxx no alloaBary ,1aru HcKUx comacHbrx: /, ,r. , (i.e/,,

<?,r, - <er,) x oKoHqaHI,\t (<tutn,).
CoBpeMeHHoe noHrrxe.3rieMeHr' norBxnocb B XVll tscKc. AHr'.Jll.lii

cKuii y,reHr,rii Po6epr 6oi{rb ( I627-1691) on pe!e,ul,1 3neMeHrbr Hc yNlorpx

rerbHo) xaxlpeBHfie, aqrcro npaKu'recKx. Paccyxra-r oH npxMcpHo'l1r(i
oEcru BeuecrRa r{eBo3MoxHo pa3,,roxxrb Ha 6onee npocrblc, .rHa\xr oHx

xo onHL,ro coPra. (Ceil_

brBalo r npoc, br\r,1.) E(nx /\( Bctlrccl B.r pd r rnr rn r

c, non!eficrDuervr Kxcnor unx np'l cl{nbHor\r Harpesc! 3Hatlrr 3Tr Bexlec}
ua cocToj{T x3 pa3Hbrx 3,reMeHToB u rBrlJrrol c, onoxHblllll,l BculecTaalrur.

B re Dpei,eHa cql{rarb KaKoe-nr6o BeruecrBo 3,leMeHroM NroxHo 6Lrno
ronLKo ycnoBHo; Beab H oM, qro co BpeMeHeNl xx-
i\rxKr cyMeroT pa3,roxrrTb Ha cocTaBHHe qacTu HeKoTopHe x3Tex BeulccTB.

KoropHe npx3HaBanxcb npocrr,lMfi. Bor.llo lrxcan no 3Toruy noRorytDparr-

uy3cKr.rii xr'rMrK AxryaH "[opaH ,[aBya3be (1743-1794) B cBoeM y.re6HrKe
3SneMeHrapHbrii Kypc xxMr{x,, x3AaHHoM B 1789 r.!yt .Bce BeqecrBa,
KoToptrte ML. eue He rMornx h rarHv cnoco6ov pdS toxr,tTB, usnflotct

Ho He norory. qro ybr yor.th 6H !ttsep^nrtb.'rto
3rl1 rena, paccMarpr.{RaeMbre HaMr,r KaK tpocrr,re, He cocroer r{3 /tB]a ynu
6onbuero ,rrcila Ha\&[, Ho,,. no'roMy, qro Mbr He xMeeM Hr,rKaxr{x cpencrB
I{x pa3ler.It{TEj 3ru reJla Benyr ce6rr, c Harnefi ro,{Kx 3peHur, KaK npocrrre,
I,I MH HC,AOJD(HbI CqXTaTb AX CnOXHbrMr'r AO TeX nop, IIOKa Onr,rT XnU Ha-
6nrcaeH 

'l 
He aoKaxyr HaM 3roro,.

CaM Eoiinh, Hanpr.{Nrep, norra.a.ir. LrTo Mc'ra.Jrnr,r He rBr'rrrorcq npoc,rhr-
MX Be4eCTBaMX ,l nOTOIly BO3itOXHbl npeBpaueHfi' OAHfiX NTeTAnJ1OB B

apyrxe. TaKoro xe MHcHur npnnepxxBanca r'r BbEarouxiic, aHrnxiicKxri
OIr K 14crah HbloroH r 164] lr2r,, norpa nur y Mdcc) BpcMeH ,Do-
poBr,r Ha a,rrxrMxqecKne onbrrbr_

Co BpeMeHeM xxMnKxlocrrr,1r 6oJlr,ur x !,cnexoB B n3yqeHnx pa3,rr,rq-

Hbrx npeBpaxleHr.{ ii. Ho y H xx erle He 6LUo AocmroqHo HalexHLrx MeroAoB!
Koropbre 6Lr no3Bonrnx pa3rxqarb npocrbre x o.roxHbre BeuecrRa. OTclo
Aa Bo3HuK&rM orlr{6Kl{ Aaxe y x3BecrHr,rx yqeHbrx. CaM ,rlaBya3r,e B cBoeM
y.Ie6Hxke npxBen ra6nxuy npuuepxo u:30 npocrbrxrer. CpeAx Hux 6bux
Aei:icrBurerr,Ho npocr6re BexlpcrBa (ra3Er KucnopoA, a3or, BoAopoA; Me-
ralnbr - cepe6po, 3onoro. Menr,) or'roBo! xere3o, prlTb! HsKenb! MapraHe{
xAp.; HeMeran,lbr - cepa, Oocoop, yrnepo.a, xrlop). A 6br,rx u croxHLre De-

uecTBa)oqeMTorlaexreHe6brnox3BecrHo(HanpnMep: x3Becr6, rruHo3eM,
KpeMHe3cM). Bony, HanprMep, Aonro cqnrafix 3JreMeHToMj noKa ,rlaBya3be
He onpoBepr 3ro ruHeHre U He Hanxca,r B l78l rony cotluHeHue, Koropoe oH
Ha3Ban (CTarbs, Meroluiur uerLlo !oKa3aT6, qro Bona He npocroe BexIecT-
Bo, He g,leMeHT B co6crBcHHoM cNlrrcne cnoBa, Ho,{To oHa Moxer 6btrl pa3

noxeHa r'i nor'iyrreHa BHoB6r. OKa3a,1ocb, ,rro Boaa o6pa3yercq rph ,opeHnu
MHorux seuecrB, HanpuMep BoIopona. Ac noMoxlbro pacKarrcHHoroxene3a
Bo,ry Moxxo cHoBa pa3noxHrb Ba Bolopon u KncnopoA ("lla!ya3be nponyc-
Kan &rr 3roro napbr Rollbr ,repe3 pacKarleHHblii pyxeiiHbrn crBor).

Oc'roBy coBpeMeHHoh Jro\rxcl,rkx r i{cx,jil y'leHL ,t

AxoH.[anbroH (i766 1844). CBoro reoprrc oH BhrBe],r Icxon r u3 cAenaH-
Horo xM orKpblrxr. OKa3anocb, trro Mr.rorue greMcHTbr Mor).r coeAxHgTb-
c, nDyr c npy,ov B pa rHbrr coo HoueHfi ,\. npu f roM o6pa r)lotca pr iHUe
BexlecrBa. A carroe r,,raBHoe - B gTI,Ix BeIIecTB:L\ Maccbr 3neMeHToB (par-
Hbr lpyrtpyry u coorHocrrc, KaK He6onbulue vxcna. Hanpr,rMep. yrnepon
MoxeT coetrI,IHrTbc, c KucnopoAoM B MaccoBbrx coorHorueHl,Irx 3 | 4 xnx
I : 8 (npla eroM o6pa3yercn nu6o yrapHbrii ra3,,ru6o yrneKucnbrii)j cepa
coeAr{Hrerca c KrrcnopoAoM B coorrrorucHr,r, I : 1 unn 2 : 3, a3or c xxc,,to-
ponoM B coorHoueHnx 7 :4.7 :8.7 | 12,7 | 16 y7 r20 (npaBAa, AarbroHy
6blnx x3BecrHLr Fre Rce 3rr'r coetrr{HcHl,lr)- flnaroH, HaBepHoe, Aorrro roMar,l

r9



6br rono8y. coo6pilxrr. KaK 3r!, crpirHFr,rc coo'rr()rrrclrtfl Nt)xrlo no4orHarb
K ero rcoplrl 0rpocrrfi Nlrpr. niuruxnr xc pnclynrlrr rlpoc ro. cyqecrBylor
aroM,rr yrlcpo^ir, KucJk)l)(rn, ccpu. axrrn, rrPn,rcNr ilroMl,l xaxr(no l,leMeH-
T a xMero1 cIo() Mnccy. D lliuHr,rx Deruecrr x il'Ir) Nr r,r cocl, H, rc1c, /lpyf c apy-
roM B clpolr) oIlcrcncflHbrx coor]roueHxrx. llallpxMep, ecnx on,rH aroM

a3ora <rrccxIr, 7 yciosllbrx eIl{Hrru, a olxH aroNr Kxcnopom 8 Kllx xe
eIUrr{II.1o cool IoIrcH,{e aro:{oB B pasHhrx or(cu^ax a3ora (raK Ha.]brBauoTc,

coclrrlleurrnxftrc krlcxoponoM)6yacT: 2 : l. I : 1,2, 3, I :2 \2 : 5.

Pacc!,x,,u, Taxnrr o6pa3ov u ocHoBb,Barc[ ria sKcnepvrrer{rax. nairb
roH coc]'rBr,,r rrcpaylo ra6nuuy aro,uHbrx Macc. AToirH pa3Hhlx fnerteHmB
oH o6o3lra!ur pa3HUrMr{ OxrypKaMx, 3anoMHxrb KoropHc 6HnonoBonbHo
rpynHo- no3aHee use.qcKnii xrMxK lleHc rko6 Sepuenxyc (1779-1848)

rDe,ruroxxn oLreH6 npocroii cnoc06,c,rI, o603HaqcHiii aroMoB no nepBoii
6yKBe Ha3BaHuii sneNreHroB HanaruHcKoM t3hrKc, Ec,'ru xe 6yKB$ypa3Hhlx
Ha3BaHrrii oKa36rBAr}{cb oasHaKoBrrM , Toraa oH ao6aBnff nT opyrc 6yKsy.

Hanpl{Mep, BoropoA Ha J,arl"]H],j - Hydrogeniuht \ rt nepeBore - (pox,qarc-

urxi:i Bonyr). 3HaK g.,reMeHra H; yfiepoa Carboheultl, 3HaK C; Klrcno-
pol Oxygeniutk l4po&\arouri Kscnorbr'), 3HaK O; a3o7 Nitrogenium
((pox'qaroUlr.rii cerxrpy'). ilHax N x r. n. Tencpb pa ,{qHbre o(crulBl a3ora
MoxHo 66r.[0 3anucarb coBceM npocroi N,O. NO. N,Oi, NO, r N,O..
HaraKoM (r3uKe' r'oBopqr ceroaH, uccxrMuKu MUpa; Han [caB OopMyr l,t,
Kxraiic(l.rii xl,rMllKrcrKo noiiMer HopBcxc(oro, xoT, Hopacxeu tuoxer He

3Ha r6 Hl,r oaHo, o rr,roBa no-xxlancrx. H Hro6opor,
floMrriro ApryNieHToB, ocHoBaHHr,rx Ha npcrcraBreHltnx o KparHhrx

coorHor]rcHfirlx, B norb]y aToMucruqecKoro y\cHxr npfiBonunxcb x apy-
rue llo80,46r. HanpHMep. cyuecrsoB.rHle (pircl18br). (pxcr.!1noB pi,Holt
OopNrbr - npocroii (xaKy noBapeHHoii conu. KptlcrannH Koropoii o6pa3y
rcT Ky6xKx) rrr'1x crroxHon (puc. 1.5) ivoxHo 6uro oolrcHt rh reru, .no
oHu locTpoeHbr ll3 aToMoB. Koroprre cocl ,reHLI apyr c lpyroM B npo-
crpaHcTae no onpelcrcHHhrM npaBrrraM.

nQo@
m@@ s

67d9
m
Pr.l 1.t Kpxcrrnnu pa3Hon OopMLr:
, . xaNcrna, conhil rprtrariJ snMal
I (Bacu,i J 6crnntri 6 rypvarui
7 oplMr, OopMa "ulpuai 

8 (rce,,
Qop a mrtunr t - Mcrruii (ynopoc
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Aulfl,roH.,11066r ero rcop[, 6br-ra

noHerHoii H HarnrnHofi, neMoHcrpn-
poB,ur Ha cBoux -'reKuurx pa3HoulteT-

H6'e Xy6UKX. Xo',Iophre €xMBonfl JlrDO

Baill aTo]!t6t pa3Hbtx 3reMeHToB. H3
3rr{x xy6 KoB. no!6upar rrx B HyxHo}r
KOII{rleCIae. OH COCTaB,Tn pa3r'IlrtrH ble

xxMxlrecKue coetrfiHeHrr. He Bce cny-
uarenu xoporxo noHurlt:ul,I c!'I6 ero
Teopux, Korua oAHoro x3 cryIeHToB
cnpocnru. 9To Taxoe aroMr,r, oH oT
Bef rl: (ATOMH - 3TO pa3HOUBerHbrC

nepcBrHHbre Ky6llKu. KoTopbre Mucrep

Aa,,rbT oH noKa3HBaer Ha reKuxqx...,

Maccbr aroMoB na,rrou strpaxa,r n orrrocl.r-
TerrrbHblx e,Il}lHuuax - De!, oH He Nor B3BCCITb
oTncr.It,HHii aroM. KoTopbri rax Mar1, lrro rre Bu/,lclt
naxe B NluxpocKonl MoxHo 6Luo 6br B3Bcc/ ,
Kycoqex BeuecTrla oo6orbrxe. Ho roraa In,t oIDc-
neneH q MaccLl o]lr{oro aroMa Hano Obuo roqHo
lHarb, cKorrbxoaToMoB B 3roM K),co!xe. Bo BpctltcHil
nalLroHa 3Toru Hc aHiutlt. I]o3aHee xurlr{Kx x dn1
3[KX Onpeac'_lllnU. CXOnbXO aTO\lOa COXepXXlCr.
Hanpx\rep, B oaHorr Mlurnrpa l,e 3ojrora - eaaa
saMerHoii 

^raqeH6Koii 
Kpynfl HKe. OKara-,loct itc-

TpoHoNiulrccKoc tiyciro: l.l0r* (r. e.3. yrrHoxeItl()c
Ha l0 c BoceMHa,rlilfi,rc r,y,rrNr )l CyrueirH nocrpo-
firb fi npx6opbl, Ko'ropue no3BonHnu pan)r,uLc1.t
oraen6HLre a]'oMU (pflc. 1.6). Teneph yxe HrKro Ic
EnpaBc ycoMHrrrhclr t, roNr. qro i[oMht cyruccrnyK)r
Ha caMoM nencl np Dna, 3HagcHle rpeqecxoro cro-

yxe llc coorBeTcTByeT coDtrcli,cHl{u\t
npencTaB,,tcHHnM l)6 aioMe KaI( o HeAenxitoil ,laclUtLc: iltoNll,t cocronr x3
6o-rree Menxxx .rcranciiD - oporoHoB, HellirpoHoD 11 ,teKrpo oB. a cc1r, H

cxle6onee (3re$eflrapHble" - KBapKh. Horlot .KoHclpyKtop,\ixe He!-1,
xlr\ruxolJ xN nonr,3yror!, ofllHKri&,tq {xoltcrpyllpoBa l,r' KaJanuxxc,
pxHec rreNcHr:rpHBt\ t ttact11u - npoloHox ll HCiitpuHrrB.

B cxny'roro, Lrl'o HrKaKxe peaxr lrr rrc c,toco6Hbr n3-
MeHlITb glpo aTOMa. HeBOfMOXHO XU]ll{gecKXNlr.l itc,ronilNrx npeBpaTx-rE
onrlH aToNr B rpyroii. BoT no,{eMy He nepexotrl npyl n npyla l{ xl{N{aqe-
cKxe 3neMeHTL|. 3'rc KaK B KOHCrpyxlOpe: ecr'rr{ B flCN1 OrtCtrL r{IOrc pa.}Hblx
rcraleii, ro x3 l]Ix tltoxlro co6pa,r6 MHoxccrDo crloxt.lr,tx KoHcrpyKquii.
Ho Hes6MoxHo oAry llcrartL npeBparxrb B rpyrykl. Harrp cp Ky6xK
B yroiloK. no3roMy ceijqac rorbKo vynaKy xrry coficD[tcHHo npeMyirel,]r
,renoReKy Nroxcr npxiil'u u tonoBy ]rnee npeBpat:[Tl, o]rllo pocloc Beue-
crBo B Apyroe (llanpxMep. cBxHeu B rororo, x xrrolurar cbRrerreHrc
coTeH rcT crcna]'6 arxunrrlKu)- 14 KaK rracrep \toxcr pacllll.]llt rb {era]'lx x
tr3 ux .racrei'r cKnefiTr,, cnalrb hIfi cBapnrb rreriLtx tp! roii OopvH. mK x
Oll3HKll ceii.rac yMenT rr] olHxx aro\roB noiyrtat bxpyr nc. rrpaBra. He rro-
6bre. 3onoro ll3 cBxHuil otrx Bprtr,]r nony.la-r. a BoT x] pr].rfi. noxaiyii,
cNioryr (y pryrlr 3aprn rnpa aro^ra Bceronxllll, Ha cnxHully 6onbue, qerr y
soxora). oIHaKo ocy uec'rBrrl 6 Ta Kue 'lynecH bte Ipespa[retry, oHfi Mor]T!
KaK npaBxno! rrrruE c se6onbul{[{ !r{c.qoNl 0roHoB. T!r( tlro onrH fparuNl
<t{cKyccl ucH Ho ro, 3oJtoTa 6yAer croxrh. BeporTHo, 6onLt!c! rtcM rbrcaqx
roHH (o6br,I1oro, ionora. hN{eHHo no 3roi,i rrpurl Hc Tcnepb rrfi y xoro
Hc BorHxxaer xe/1allu, o6orarurbcq. npeBpatxD Hc6nurcpotHt,li:i Merann

Px.r /.6. ll. ,on tre

olctrL rerrcii dnio,In-
l|)i,r. crcr.HHo, c no'
Monuio rtrckrpoHHo'
ro N'IrtN.rcfla. 3xiu6r
orcLporD, c.q . P,
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6onLru HcrDo oKpyxeor[xx rrrc ncrlreclD
urecrBaMx, nocrpocrrrrr, )rrc\1crrr1)R. Hanpxr\rcp, nolla
coclorr r{l aToMorr r()n()|ol. n krrcnoponll. rroRapcHHa, colll, -_ x3 aToMoLI

uarpurr r rloPtt, crxxp 113 aro\{oB yrrr 0 Pqu, ro)lopolra u Kuc,loPoIa (no

3roMy crxap orlrorrr K j,r",rcRoxaM), DurrMxH Br. x3 aroNlolr yrnepona.

uorlopolla, Kl]cnoPonir. ilrora. oocoopa x KLr6anrra x x rl.
Ha llDr(1Lr(c floIlrrue npoorolo ucrrlecrBa. KaK x MHorxc npyrue xl'I-

Hocxr ycioBrtHii xapaKrep. (Bcc xe xr.JMxq He Ma

rcr\firrxKlr) BcjLr, (xcnc3rrbriir fBo3xh cncrraH Botce He LI3 qxcroro xcnc3a.
il r'r J rrniKoyrreponxcroii c1a.[u, conepxaueiii He6o,rr,uoe (onuqecrBo yf
repolil. tlucloc xc.le3o oqeHb MrrKoe x flovrl l.rl4xorrla He ,lcnor1L,3yer-

cr. To xc Nloxro cKa3arb npo cBr,lHlLoRyto 060,To'rKy Ka6eir. cepe6pqHylo
,. rl I. arro\rxrrx(Blo.'. vr j Bce o rrr np. rLlan renr r 060ii c rn.rdbr p.. I

rbr\ !er.,.r.r.Bj \or, (PuHr .r! Lcpcop.i B H'r\ 60nL,luF 3.e.o.
Hdnpu\r"p. "cepcop.Hbr(- no-rtir.)r,rk r. horoob.( SLLq

Haueri cDaHe R 1921 l92TronnxBKorx l50MxnnuoHoB, u

tloro\r), xx coxpaHruocbaoBo-!Lr{o NrHoro, corlcpxa1. ronLKo 90 % cepe6pa,

B()06ule qxcro orHocr1rc.Jrt,Ho tlxcrbrx npocrbrx scrllccrrj. c KoropblMx
qenoBeK cranKuBacTc, B noBcenHeBHoii x,1rHu. HeBeJIxKo. I43 MCla.rlrOR

3ro, npc&4e Rcero, r{enb r anoMxHtlii. I,I3 Koropbu cnerlaHLJ 3neKrpxl{e-
cKxe npoBona (npxrvec cB xarcr 3reKrponpotsoxHocrh). PacKaneHHbrij

BonocoK 3neKrpxqecKoii nltrlllloLr(ri - npaKrx!ecKx !luc16lii. oqeHb ryfo_
nnaRI<r{ii r\{erarlr Bonb$paM, aroHeHbKue nontsec(r c (plollKaMx Ha KoHuax.

Koropble oxHx Nr Kor Iqorvr BflaaHbr B clc(no) aapyrrlu nollepxusa,or Ronb-

4rpaMoByro Hr,rrb, caenaHU x3 Tyron-laBKoro Meran.la Monr{6aeHa. ToHKxii
3arqu,Hbri cnoii Ha KoHcepRHoiii 6aHKe npax,lltlecKll qxcroc oiloBo,
a KpacuBbrc KpynHEre Kplcrannbl Ha creHKax r nHe HoBoio <xene3Hofo,
Relpa - 3ro uxHK, B HeKoropbrx Mara3 Hax Moxrro yRl4nerb o'ieHb nopo-
fne lo6rreilHrre MoHerbl !r3 nnaluHt,r. fl:unaqxr.3onora, clleJlaHHhle v3

MCTa[noB RbrcoKoil qrc'rort r (creneHb qxcrorbr Ha H x. KaKnpaBxno, yKtl

3aHa u Nroxer rocrr{farE 99,9 %). B Mcltl.rrllrr.rc(1rx fpanycHuKax ucnonb-
3yrcl cIxHcrBeHHbIii xn-qKxii llpu 20'C N{erann pryrb l\4Horl{e rvrertlrr

r r{ecKxe n3nenx, oKpr,rRaror xpoNloN[Jnx HnKeneM. KoropHe npulrakr,
npenr\reraM npr,{BleKarenhHbriii 6necK. BoT. noxaryil. x Bce qucTble N{erarl-

n6r. Bcrpeqalouvccr s 6LIr-v OcranbHbre 3To cnnaBbl, Koropblx oapoM_

Hoe MHOXCCTBo: raryHb, 6poHla, 1oMllal<. 6a66ur, r{enbxtlop. Heii3nrb6ep,

xypalroNrr,rH11i, cxn],rl H. r,l,lRap. nnarnHllr. HllxpoM, (oHcraHraH lrccx

143 HeMera,r,,roB B 6blrtr ts qucror\l Rxre Bcrpe!ae'tc, cepa (ee ncnonb
ryrorel, 6opb6br c Bpenr4rerrrNlx pacrcHxii). ),rnepon (HanpxMep, 3 Rr{ae

cax'{), rel ii (xr\r H:'nonHcHr,r <neryqLIe, Bo3nyuHr,rc rrrapxKlr, a paHbrxe

,(nr 3rofo l{cuoxr,3o0nnr4 6oneenerxeBblii, Ho roploqx ii Roaopoa), Kprnroll
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(B gneKTpn\ecKrtx (KDrlnloHoBrrxr naMnoqKax. ornuqarcquxc, npu rori
xe MouHocTL NIeHEuil{M pa3McpoM u lpx6oBrnHoii OopMoii). KoHe,rHo,
ec.,rfi noKona, Lcg BMlrKpocxeMe KoMnboTepannuTeneBn3opa, Bo3Moxxo,
HaiiAlrcq rvaleHLKue Kpt{crarlrbl LI}IcToro (peMHn, u repMaHur.

lls qero caeraubr aroMr,l

LlraK, K KoHuyXvlll HaqanyXIXBeKa 6naroaap, pa6oraM Mxxaxra
Bac rbeBx\raJIoMoHocoBa (i711 1765),A.,rLlaBya3be, yrubrMa npry.ra
(1785-1850), AMeneo ABoranpo (1776 1856) apyrxx y'{eHHx rxnore3a
o (yulecraoadHrll,r clo!roB r,r vorcKyrr hJ'rarl Ip,ru6perrrb qeprbl leop,lH,
Koropa, Morna 66r nprHccal,l olpo}.HyX) npaKru,recKyro nonh3y. OaHaKo
MHorre ygeHl,lc, B ToM q cJlc u Bbuarcuxecr. He noHrlnri 3Toro. Bor He-
cKorr,Ko nprMcpoB. KpynHeiiuxii $paHuy3cxun xxMxK XIX BeKa Map-
cereH Ecprro (1827 1907) nucaq: .noHrrue MoneKynr,r! c roqKu 3peHxt
Halnr,rx 3r.rarnrii. HeonpelereHHo, BTo BpcNf Ka(apyroe noHrrue aroM -
r{rrcro rrrnoreT uqecKoeo. Eute onpc.[cncHHcc BbrcKa]alca u3BecrHbrii

OpaHuy3cKxii xxMr.rK AHpr.r grt,eH CcHr Krep AeBunnb (1818-1881):
(fl HeroDycKaro Hr,r 3aKoHa ABoraApo, Hx aroMa, Hu NroneKyrbl, x6o q or-
Ka3!,rRa!)cr, aepurL B To, \To He Mory Hx Bxaerb, Hx Ha6nroaarbr. A He-
MeuKuii xr.rN{ K Br4,,r!re,'rl,N Ocrsan6n (1853 1932), naypear Ho6eneBcxoii
npeMun. o4yH x3 ocHoBareneii Or3x.recKoii xrMnu, curc B Ha,r.Lqe )C( cro-
reruq pelnxrenLr ro orpnqan cyutec'rBoBaH,re arorlroB! B cBoeM rpexroMHoM

) re6HHKe xr,{Mn oH rru pa3yAaxe HeynoMrHyno Hrlx.
Tenepr, o roM,,{To Mup oocrpoeH ,13 aroMoB, 3HarcTnaxe uKonbHrKll

n,ra,uln x KrraccoB. yqerrLIe nor'Iyql,tr'II4 noBor.[Ho MHorocBeaeHxii ocrpoe-
Hr,{u pa3nxqHhrx aroMoa u rroneKyn, 06 ux OopMe x pa3Mepax. Exre 6onee
BaxHLri{ oxa3arir r,{c 6 3HaH L ) oTHocrlUlIcc, KrBneHurri{. KoTophre npoxc-
xoAqr npx <ra3NreBeHxr.{ iDoprD pa3nr,rlrHLlx ReuecTB, ,ir'tri, Bbrpaxarcb co-
BpeMeHHhrM q3brKoM, np 143MeseHr.fl{ B3auMHoro pacnonoxeHx, aToMoB,
KouaoHu o66elnHqroT cq B 6onee KpynHr,re Lrac'ruubl MoneKynbl, cocroq-
uue r{3 oAr,rHaKoRhrx r,rr'r pa3HLrx aToMoB. C To.l( 3peHn, coBpeMeHHofi
HayKn B3ar,rMHoe pacnoroxeH[e aToMoB B MoJtcxynax, a Taxxe HanMHoe
pacno.roxefl e Mor're(yr.r onpeler.rrroT cBoilclBa BeuecrR, o qeM lora,ubF
Banncb exre ApeBHxe. A npouecc nepecrpoiixu B3ar,rNtHoro pacnonoxeH!,re
aroMoB cocraBrqer cyruHocT b xr,rMx,recKoii peaKuuI,I.

HenerKL{fi n},r! cTaHoBreHnrrTeopru cTpoeHrm BcluccTsa Ha ocHo-
npelc, aBneHuii MoxHo npocr'rc4ltTb Ha npxMepe

u3MeHeHxn, KoropLre nperepnera nepuolt{\ccKa, ra6nxua 3neMeHros
A. 14. VeHae ree Ba.

nepxolu.recKaq ra6ruua Hat{rHaeTc, c caMoronerKoro 3neMeHra -
BonopoIa. HeKoropbre yqeHbre noraranx, qro ace xrrN0{\ecKrte sneMeH-
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Tbr npor3orlrn or caNrHx rrpocrr,lx a'ron{oB- B llll5 ro]ly aH.nniicKrlii
xxMrK yrrhrM [lnayr nunBxrry,r rrtrr,,reiy. cornircHo Kor.)poii irror\ll,l
lcex xuMrrqecxl{x 3neMcr roD jrrocl.llocrrLr' x r aloMoB 8o,rlopoaa. Ecr,l
Maccy aToMa Bollopona llpHHrrh 3a c4xHsuy. To aToMIlHe MaccLI Ecex

ocTrrjrbHbrx 3ncMclIrofi lrorxrr6r B cooTBercrBvri c rxnore3oii [lpayra B

ueroc lllrc]ro pil r peDurxalb naccy aToMa Bonopola x rroroMy Rupa-
xarr,r,l rL(.1r,ivrt .rrr'rirv . )1,r'rucna (v\ Harbrtsalor orHoulrc.rbHoIl
i ()rvIoii Mlceoii) xciicrsrrTeJrbHo 66111r, uer6rMr lr.lq pr]la v3Becrur,rx
lrn To rtPcv, rjlcMeHToB.

ll() Blopoii ronoBttHeXIX BeKa oraer bHHe ],.leHbr€ nonbrrarrucbo6ocHo-
Bar b rx lore3y npa)'ra, Ho y Hxx Hxqero He nonyqr!'Iocb, o qeM aocra'roLrHo
orpcxcrcHHo Hanlcan yxc 3HaMeHrThrii B ro Bp€Mr,a. l{. MeHleneeBr (Bce

lroro6HUe vhrcnx... AonxHo otHocxlh K o6racllt, nlrueHHoir Ka(o,i-nH6o
onHTHOii OnOpH'. TO eCTb Ha Tor MOMCHT ) reHbre HC pa€norartur,{ Ha]lex-
HHN'X MerolaMx npoBepK, r,rcTnHHocTfi ruroTe3r, npa).ra. Kcrarr, B nep-
Boii m6rrue xlMu,recKxx 3JleMeHros. cocraMeHHoi A, 14, MeH4e,reeBbrM

B 1869 rony,6Hno HeMHoruM 6onee 60 gneMeHroB, rlpxqeM aroMHHe Mac-

cu 50,{3 Hxx, unx y flonaMrllouero 6o,[6utttHc1aa. npxRo]ttt.rtlrcb B uer6rx
qlicrax. Ho Macchr-To ocrarrrbHhrx l3 3nerueHroB 6r,l,n Apo6HhrMxl B gclr

T],,r,Eeno? CropoHHnKr,r runoTe3H flpalTa cqvTurl1, qro npocTo aroMHblc
Macc6t STltx 3r1€MeHTOB 6U,1U OnpeAeneHH HeAOCTaTOVHO rO9HO. Be-0U Oll-
pelcnl,|Tb 3Kcnep lileHral6Ho oTHocITeILHyK, aToMHym Maccy 3neMeHlit
c sbrcoKoii roLrHocrr,ro B xlx EeKe 6bnoaenoM TpyllflbrM; Hexoropble xuM,{-
x!, ronaMx pa6oTtqx Ha,[ 31oii 3a.ua,{eii. Mexny npogr(M, caNI MeHnenccl
He 65I]l yBepeH B TOITHOCTTi ACeX aTOMH6IX iUaCC, 3HaqeHXqMU KOTOpbTX Orr

pacnorarzu. B csoei:i ncpBoi m6nluc oH B srxx cryqarx cTaBur prlort
ccuMBo?'roM 3neMcHra 3HaK BoDpoca. TaK, Ha MecTc 3onora B gToiira6nl{rle

croxr Au = 197?

OaHaKo aroMHUte niaccu HeKoropllx 3neMeHtoB, HanplNlep, clllt
(63,4) ll,'lx x,opa (35,5), Hacronr,Ko cnJrsHo orrl,rg,LlHc6 or uerbrx qHccn.
qro orxu6KaMfi SKcnepuMeHTa o6aflcHlrrb 3To 66lro HeBo3MoxHo. 6o.,lcc

foro, per) rblalu -lRcnepllveHroB KaK 6H B Hirc\reurxy HaI rxnore,oil
npayfa cB[aerenbcrBoBanu: rreM ToqHec craHoBrrtuct, x3MepeHl,lq, Tcm y

601brlero.rucna sIeMeHroB o6Hapyxxs,ulxch <orKnoHeHurr. TaK, B noc_
,caHMii ro! xr,r3Hx A. 14. MeHAeneeBa LuBerc(vii y,IeHbtii l4oraHH Pt n-
6epr (1854 l9l9), gbrrM flM€HeM Ha3saHa orHa ,l3 (bu3uqecKxx KoHcrlur,
ony6n[KoBan ra6n uy 3neMeHToB, B KoTopoii BnepBbre xa)(Aoily rreMerl_
rf 66rn npHcBocH coorBercrByroqxii noprrKoBbril r{ovep. B 3Toii ra6nt,trc
oKr3irnocbyxe 69 3neMeHToB. r,r3 Ko-fopbrxxrrxby 2l aroMHarl Macca 66ua
EblpilxeHa uerhr\r qIIcnoM, Jrlo6onblTHo, rITo ts coBpeNleHHoii ra6rx(e
McrurcreeBa Her Hrr o,[Horo tl) 1 IeMeHrr co crpolo Lrcrroq llcrlet l Hoi.i : rroM _

Hoii ntaccofi. O6r,rcHrerc, 3To pa3HblMu npuquHaMfi. OAHa x3 uxx, olleHb
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BaxHar, 66ula o6HrpyxeHa aHrr.iuiicKh]r tlreHbrNi OpcHcxcoM yllnhrNrov

AcroHor' (1877 1945) B l9l9 r
Parrbrxe cvxrarocr,..rro aror\rLr oaHoao x roro xe xxNrxrrccKoro ?neNrcH

ra Bo BccM oar4lraxoBrrr. Acror BrrepBbre roKa3ar, LIlo 3ro He ]nK, OHx
MOryTO llir{aT6c,l IO MaCCe. Xo',r,l C Xr.rMXrlCCKOr:r rolrK,l 3peHHq scXyrCe6s
cxonHbr o6pa3or. ApyrrilM c,rroBar\lfi. Ac'roH orKpr,u. qro y ]ncMeHToB
Morlr 6br'r'b (6nr3Hcur,r 6parbr,, Ho oaHM lr3 } lx g]rTb flojrcrqc, Ipyrr{c
norexencc. Srxx 6nn3HeuoB Ha:,Banl1 u3ororaMll. ra( (aK Bra6rrlle MeH
aeneeBa rlM orBer.llr oIHo r{ ro xc Mecro (no rpevecK[ (n3oc, - <panHbrii!

oaurraKoBbrii,. (Tonocr ( ecro,). 143 Bcrpctmlollrxxc,l B npnpoae:rrerreH-
ToB (a xx nogrr{ 90)TorbKoy 20 Her "poac1BcHHH(oR, - 3ro 3neMeHl],r-oax-
HOvKr,r..qpyrxM xe noResno 6orbLue, HalrprNrep y onosa ,rx uenbrx l0l EcT6

nroronbr H ycaNroroncfKoro B rrpllpone:).rlcr1tH1a Bollopoaa, fl y caNloro
rexexoro - ypaHa.

Ilocrc roro Kax 6blxo nokalaHo cyruccrroBaHxe x
IrrHrr, IogevI 'rlcrrcHrbrcrL( ru,r (ner,llur illo\rHo,r vr((on ucrpc,nro,-
c,I ropa3tro pexc, rrc\r c 4po6Hoii- HaflprMcp. y \renh 66rno o6aapyxeHo
[Ba u3olona c arolHr,lMfi MaccaMl{. oqeH6 6.i[3Kx1\r x 6J x 65, JlerKMx
aroMoB Meax B npxponc 6onbrxc xx 69 %. a Trxe-r,,ix McHbue - ll %,
nocKonbKy o6a x3oro a u B McrarnxlrecKoii Merx! x Do tsc€x €e coc]rxHe-
llltrx paBHoMepHo Iepe]ueuaHu, He yaulllt'renb]ro. rlto 

'l]MepeHx, 
Bcerna

aaBa,Ifi ycpenHeHHoe ]HaqcHtre aro\{Hoii MaccLr Meau - apuMepHo 63,5-

B XX BeKc, Korna cra,lo x.laecrHo) tl3 tlcfo cocl or't' aroM !t. , to, Bl,tr'roc!

olperene lloc noH,ltrle xxMfiLlecKoro ?lteMeHTa,

3neMeHr - 3ro co8oKynHocrb a1o:uoB, Koropbre ycrpoeHr,r npxrrepHo onx-
HaxoBo, B ueHTpe aToua - ,Ipo, BoKpyUrapa trBvxyrca orpHuarerhHo
3aprD(eHHue 3neKTpoHhl. rapo cocrolll' r3 noroxl{]trbHo 3aprxeHH6lx
nporoHoB l{ He l{Meoul}1x 3ap4u Hci:irpofioR 11 lloTor!1y Hccer norloxrr
renbHbrii 3aprn. B Heit rpaurr,HoM a}oNre !rHcrro nporoHos B gape pa38o (luc

ny 3ne(rpoHoB. rnaDHoe. ero ol]lx.raer onuH rneMeHr ol apyroro, 3ro
kpq, ,lpa: y nccx JlovoB,q:rHHoro r'rcv(Hra 'ror r.rpqD oavHJl.oBhrii
(oArtHaKoBoe ,rxcro nporoHots). HanpuMcp, y Bcex aroMoB 3orlorii B eape
79 nporoHoB, a y Bcex aro^{oa cR,rH(a - 82. AroNfl,r caNroro,lerxoro
3neMeHm Bonopona coclorT Bcero H3 ollHom npoToHa x oaHoro 3rexTpoHa.
A B enpax caMoro rrxenoro Ha 3cM,,re 3neMeHra ypar{a yxe 92 flpoioHa.
quc,rro xe HeiirpoHo, B rapax ilToMoBaarilloro 3neMeHTa Nioxer 6brrb ne-
peMeHHbrM. HanpllMep, y 99.] % aroMoB ypaHa B rulpe 146 HeiirpoHoB,
a y ocraBuuxcr 0,T 7o - HaTpx HeiirpoHa MeHLrxe: cciru BbrrerrTb B rlrc
TOM BX.lle HCCKOnbKO KnlOrpaMMOR naHHOrO 

',3OTOnit, 
TO 3TOrO Xorlt{qe

crBa 6yAer nocraroqrro ArI, ocyrrlccTBneHv, ,lepHoro B3pblBal (Ecl b cxre,
npaBna, otreHb penK;r, pa3HoB nHocrb aroNroB ypaHa co 142 HeiilpoHaMrr
Beape, HoraKnx aron oB Bcero 0,0055 %-)

25



Xnuna u nyuuauaruxa

A rcnc|r. Ior,,r"'t I'r .lpou(lllr'brx

cocraB lluyx xro rollou i'rcx[. HarnraHo 3ro MoxHo noxa3arb Ha nprMepe
piiHorx |r',jr.' crB/. or ruqarcur \cq vrcco'ji.
B I99:l rony R Poccrx 6r,ur BHnyxreH;r 50-py6n
Nrc]lHorocI.!irB. Nritccoii 6.I I BcKope BMecroHu
xc c Runy voHc] r,t. Ho 6onee aeureBble: xx aenaJrfl x3 cra,lu ,{ Jrxu]b cRep-
xy IoKpr,llnl]rx roHKxM cnoervr MeAHoro cnnaBa. CranhHbre rvoHerbr 6bux

'revroro 
nerre (5.1 r), Ho BHcrxHc oHfi rroqru Hn'reM He ornxlranxcb or

cBoxx npc^urec'rBeHH[U (naxc ronoM.lekaHxu), KaK He ornxqarcrce no
xHVu,rccK Nl cRoiicrBaM llLra cop, a aroMoB Me4r-,6yneM c,{firarb,,{ro y Hac
6hrnolRa nn3orona" 50 py6ncB6tx MoHell

tlptrr!,epHo K 1996 roxy o6a <copra, r'roHcr'. HaxonxBuruxc, B o6paue-
r111fi. paRFlot\1cpHo nepelleulturr,lcb. Tat< qro ]ton, n
clana nocrorHHon. OAUH HyMx3Mar peurrr KaKoBa xc aon,
MoHer Kaxrtoro rxna. OH co6p r l,3HaKoMLIx IlcrLrii rlcuroqeK 50 py6ne
Bbrx MoHer, B3Rectul ux I,I pa3lenrrn o6u]yto Macc,y Ha 9rc-,lo iltoHc'f: nony
qx,racb <cpenHeqr Macca oAHoii NroHerl,r - 5.54 n MoxHorifl Tcncpb ylHarh
no,lrc nelxux r] TqxerHx MotreT?

6yaeM paccpqarL raK: nycrb y Hac uMeerc, 100 MoHcr, cpclru Koro
phrx ec, b refK e, fi Tqxenhte (no ycloBxto xx cooTHoueHlc Hc 3iltsl{cl{T
or vHcna MoHer). O6ua 100 MoHer paBHa 554 n Ecnu 6Lr Bcc
jrn MoHerbr 6bl1r, <rqxeroii pa3rroBxu.rocrrD, To x o6ua, 

^1acca 
6butil

6br paBHa 610 ! ,rro Ha 56 r (610-554) 6onLue nericrBr.rrenr,Hox. [Io'rcMy
raK? noroMy,rro He Bce Morrerhr rj{xe-rLre: ecTL cpelu Hrx }t,,lcrKfic. 3a
N{eHa o.qHoii rqxeroii MoxerLr Ha oAsy nelKyrc rrpr,rBollr{T K yMcHl,lllcHux)
o6ulen N{accH Ha 0.8 r (6,1-5.1). HaM xe Hano yitcHr,uluTr, Maccy Ha 56 t:

CrenoBarenbHo, ui,eercq 70 ,lerKxx MoHer (s6 : 0.8). 3To u ecfl, o'flrc1:
70 % relKrax 

'"roHer. 
30 % rexenhrx.

ToqHo raK xe Mbr Moxer{ paccyxlarb x R cnyqae u3oTonoB Mcl01: rlrl
BecrHa cpeAHrq aroNrHaq Macca MeAr,r (ee onpeAe.rruru x,{Ntr,rKr. a}laJtr:rr
pye pa3rnqHhre coe4xHeHxr N{eIu), a'raKxe Macclr r'rerKoro l,t rrxcloro
n3oronoB N{e,qn (3rr.{ MaccLr onpeAenHnx Ofi3r,rKx, xcnonBy, cBol,l.4)r3x

t{HrepecHo, ,rro xe xcropne c MoHerar\ll{ npou3ouna
HecKonbKo paHr,rxe B C[IA. B 1964 roa), x3-3a no.qopoxaH rr cepe6pa
l0-ueHroBhre MoHerbr GnanMbr,). Koropbre npexne ,reKaHxrr'{ch n3 cepe6-
prHorocniaBa, cranxae-rarbn3 MeAHo-HxxereBoro(np qeMr'{xB'reurLrii

Bxn npaKru,{ecKn He u3MeHxnca).
Ho nopoxaer He ronbKo cepe6po. CaNraq Me,rKaq MeaHa, N{orrera

CIUA I ueHr (.neHHx,) c x3o6paxeHxeM IuHKonbHa roxe nperepne,la

z6

fi3MeHcH Jr B o(Tr6pe l982 ro,Ea. MoHerKx, BbrnyxreHHbre paHee, x3roroB-
rr,lrcr, rr3 Mear,, c ao6a&[eHueM 5 % ufiHKa. AHoBble ueHrH ronbxocHapy
xu noKpr,rrbl Men;ro, tsHyrpu xe oHr urJHKoBEre. Moxlro npoBecrx raKoii
3a6aBHLriji onLrr: cirer(a cocKo6rxTh HaaOIr,reM Kpaeur€K MoHerbr x nono-
x rr, ee B pa36aMerrHylo corrrHylo xnn cepHyro Kficnory. B Te'{eHxe He-
cKonLKnx aHeii Kr4c,lora 6ytrer Bce rry6xe x rny6xe npoHrlKarb B MoHery,

xdKodoc rr) .no Hc u rpJr Bdq o6olo,lK]. noKa

He ocraHerc, nerKxil NrcrHr,rii ,rexo,lLqrK, To.rHoe B3Belxr'rBaHr're noKaxe r.
qro B HoBLrx MoHerax o6nlee corepxaHrre MeAH cnuxeuo c 95 ao 2,5 %
conuaHarr 3KoHoMsq n,1, raxoro r\raccoloro npox3tsoncrBa. ThK (ak urlHK
He ronbKo reueBne, Ho u nerge MeIL, Macca ueHToB cytlccrBeHHo yMeHL

uunacb npuMepHo c 3,1 no 2,5 r 3To'r 3(cnepxMeHr onlrcBrBaercq B

aMepxKaHcKoM y,re6H,lKe no xr'{Mrrn x npoBornTc, Ha ypoKax Bo r{Hor x
aMepuKaHcKr,rx ruKor'rax- npaKrx,{ecKae HeornfiqrrMocrb Ha Bxa HoBbrx a
craphrx ueHroBAe,raer r{x yHrrx,L[bHbrM yve6HbrM noco6xeM Inr IcMoHcr
pauuu Ha ypo(axi u,rHKoB6re r,{ Me_(HLre ueHrr,r voxHo paccMarpr'{uarb
KaK oTr1fi\aburrec, Maccoii ra3oronHLre pa3HoBxaHocrx oaHoro u roro
xe <3r,reMeHra,. npur{eM nyreM B3BeurBaHx, Kyru HepaccoprupoBaHHbrx
MoHer MoxHo onpelenxrb coaepxaHxe B Heii Kax,aoro (r,l3oronar, ecnx
x3uecrHo o6nree q,cno MoHer

I4HTepecHo, ,rro o.lcHr noxoxar 3ana\a (To,,ILKo He c rr3oronaNlU ri Nlo-

HcraMr, a c aByM, copraMx cyKHa) npxBeleHa B paccKa3e A. n. qexoBa

<Penerxrop'. Bor 3ra 3araqa.
(Kyneu Kynxn 138 apuxH qepHoro x cuHelo cy(Ha ira 540 py6rcii.

CnparxuBaercr, cKorlb(o apuliH Kynlljr oH roro U apyroro, ecnu cr4Hee

cyKHo croxno 5 py6reii 3a aplxnH. a ,repHoe - 3 py6rq?' OaKrx,recK, 3ro
rdxecaMa,l rdnaqd,qrov Bcr)!raeparHoBHAHocrc, voher nx roronoB
Me.[r{. TaK vro BEr renepL caMn refKo ee pelxxre.

Xravurr coperHym rce c rplrponofl.
Xr.ruuuecxuft xoucrplxrop

Bcero B nprlpote Haii,qeHo 90 pa3rr,igHErx sreMeHToB, u eUIe 6()-
nee 20 non)"reHo ,rcKyccrBeHHhrNr rryreM. 143 3rux HecKo,lhKux necarKoB
<KxpnuqxKoB, x cocrorr Bce oKpyxaouue Hac Tera Bo311yx, (o'LophrM

Mbl rbruuM; 6yMara, Ha Koropoii HancqaraHa sra KHlrra, u (pacrrc/.lr,r B

pncyH(ax u caM x 6yKBaxi rr,ra3a, KoropHe qr,{raror sror reKcr, r,r l..lerKx
Nro3ra) Koropbre aHanrr3fipyrcr xoporxo rn oH HanlrcaH.-. Ha caMoM.uene
xrBbreopmHl vbrcoc ro d rneveF,,uts. qen o6beK.
rbr HexnBon npfipoabr. B KHxre aMepxKaHcKoro y.leHoro lneHa Cx6op
ra (oH y.lacrBoBal B cGnaHrx MHol.l{x ucKyccrBeHHHx 3ncMcrrT oB, a oa!{H
,13 3J'reMeHToBAaxe Ha3BaH ero urreHe\a) ecrb 3a6aBHaq KaprnHKa. Ha Oo-
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rorpaot,lx 3o6paxeH Myxrr rr cpcrLrrnxncrn6enoij py6urrrKc H B r,r-rcry-
Ke, a Ha c1orc Icpcl( rr,lv - (y,rn 6iirx),rcK x HccKonbko cocynoll c m3aMfi.
noanxcbxc Uracxr': o3rLccr, lo6prxcll xrDccrHbrii xxNrrx Dcpt,ap!xapBl{
B AB]r( parr'ltlllltx tlapxlH-Iax - R orlloNl cny'{ae oH B caocM llopM&[bHoM
€osrorr v, snpyrou pacru€nrcH Ha cocraBHHe 3ne:!reHT6r'.

JIl{) x. flc nlilll)urue J(r,lnxx, qacro y[[&[qrcTcr, Koma ao Hxx aoxo
n T xH4DpNiulrl, o ToM, qTo x3 coTHl,l c ],ll,tluHl,lM u3aecTxbrx xnMxlre-
cxHx :rncNrcI1o8 B cocraB pacreHxii x xr.rBorHbrx Bxoa T Bccfo aBa lecqr-
Ka. AeiicrB TcnLHo. ecnu npxH,r,rb, rrro XapBn Becxn 70 Kr. To lra crone

ronxHbr 6r,rjrl,l 6!r Haxonr,rr6cr: 45,5 Kr Kxcropoaa, 12,6 Kr yMepoaa, 7 Kr
solopona. 2, I xr a3ora, 1,4 xr Karrbulrrr,700 rOocoopa,260 r Kn !re, 175r
cepu, no 100 r Harpx, n Lqopa. 30 r MarHxr, f, r xene3a u B o,reHb Ma

Jlrbrx KorluqecTBax HecKonhKo trpyr x JneMcHToB ( HaI lpll Mep, uoaa Bcero
0,03 t a MapraHua - 0,01 r). KaK xe npflpona yxxrprrac6 u3 fle6onhuoro
qucna (cocraBH6rx qacTeiiir colaaTh raKoe'ryao, KaK MHcrflur.rii qenoBeK?

A mKxe KycrnK 3eMrrHxK! (ri ee 3anax!), rumHrcKoe repeBo 3BKaJIxnr!

KpouegHoro Mypa Bb, ,1 orpoM Horo KIlTa,l\{L{nn oHLl ApyrMx slrlloB pacTe-

Hltii I,l Xt BO',l Hhlx...
OAHaKo nolobHbrx (rr-v!ec, I Mope HeMano, Pa3ae He yaaBl{renlHo,

qro Bcero 12 HoT xpoMaTxqecKoii IaMNlbl naor 6ecxoHeqHoe qucno pa3-

Hoo6pa3Hbrx Nrcnonxfi or 6ecxfi'rpocrHoii necHrr MoHrorf,cKoro nacryxa
no MorlBoB (Cnqureii xpacaBuu6l, [1. . qafi(oBcxoro?! Pa3Bc Hc y,0x

BXTen6HO. \TO Bcero l6 6enHx fi l6 qepnux uaxMarHHx $Mryp cnoco6HH
corna rb orpoMHoe palHoo6pa rxe ua\MaTHbrx KoM6 H3ut ii - Hr,lxHa, ol
npocrefiuero (IeTcKoro MaTa, BABa xo4a u (oHqa, reHvaul6HblMr'l rBope-
Hxe Mn nyq tx u x uJaxM aTr,rcToB M fipa?l H aKoHeu, pa3B€ He yIv BITe,'I hHo, '{ro
r,r3 HeooJlhlllo.o excna 6yKB (3 BeHrepcKoM alOaBxTe x 38. B pyccKoM -
33. BrarMHcKoM - 26, B rpetrecKoM - 24) MoxHo cocraRflrb 6ecKoHeqHoe

lncro c,rloB. B$paxeHrri H nurepaTypHrix npo[3BeneHIii - or (r{xxtrKa
nbrxnKa' .ao < Bofi H br r.r Mxpa' Jl . H. Toncroro.

.IhK x B xxMl.tu. I,l3 ofpaHr{geHHoro qucna 3JreMeHToB, coerxHeHHLIX

ap],r c,qpyroM D palH6lx coqeTaHUrx. nocrpoeHhl Bce BeuecTsa. BolMox_
HOCTI{ pa3HDIX CorreraHnfi 3reMeHTOB MOXHO npoInrrcCTpllpOSaTL Ha Ta_

KOM nprMepe, Bo B'ropon norosxHe xx aeKa rIeHLIe DhrrrcH[nv, qro,!/ru

3anxcH Bcell HacrreacrBeHHoii xHoopMa(Hfl xxBoro opf aHn3MIl aocraroqHo
Br:ero Hec(orBKfi x xr,rMrigecKux 3neMeHToB! A nH(DopMaux, cra, .3anncaH-

Hirq' B x}rnoii MeTKe, onpercrre'r. qTo Hr\reHHo Bbrpame r tr3 7loi Kfierot{l.x.

HepauxLllrMoii n,r, HeBoopyxeHHoro rna3a: cu6HpcKl4fi Kenp, ilopcKoii Ko

HeK lrrru treroacK. Kax xe ynaercfl 3an caTB 3ry rlHoopMauxlo?
A6op reHhr (KopeHHLre xuren ) Ar{epHKr,r MHoro BcKos Ha3ar u3o6-

per[, <FenKo8yrc nficr,MeHHocT6,: x arxHHoii BepeBKe oH npuBe3HBa[fi
uHypKrr c y3erxaMr,r pasrurqHoii oopMr,r- T:lKutr{ o6pa3oM oHx Mornx ne-
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peaaBar6 pn3Hoo6pa3Hyro xH(hopMaqrrrc. BorhMcNr lcrrcpb rxuHHyro oBc-
peB(y,. nocTpoeHHylo xl coc/llrrrrcHHblx npyr c npyfoM aroMoB yr.,repona
(3rx aroMbr nerKo coenrrHr|o'rc, B qenoqx| nkr6oli IIr,IllH). [loxy,{[Tc,
MoreKyra. Korop.rfl He Heccr H[KaKotr l{HoopMauxl{. Kcrarr. Lti\rcHHo

h r 1al\rrx \lo]lcKyn (oc ron r roI]r'rr rreH. npx\lerI'rc\ll.rii ,-1, rr n oror.l(-
Hll,l lraKcToB, H napaollH. n3 KoToporo lerarcr cDctrl(s. ParHbre cDoiicrBn
nonfi3TrrneHa n napaoxHa cr'r3aHbr R ocHorHor\r c pa3Ioii,t,ruHoii More-
rln-uclloqcr. Ho ec llr u p.r nrbr\ \recri\ ')roii \rrr.rc() rLr Fn cu. lllHxrb
rro 6oKnM aroMbr npyrl,x 3neMcll roB (B roM qrcrc !1 ylncpona). \{oxHo ro-
ry9r11r,ocMbrcjreHHoc <coo6uLcIue,. qlo6br cro (r]porr rarbr, HaIo lHarL,
l{3 KaK,lX 3]'rer{eHroB coclorr'6oxoBLre rpyln!r (Kc',.lTu. 

"60KoBar rpyn-
aa, - o6r,FrHbrii xrvnqecKuii rcpNrHH), KaKorro lrx cTpoeu e I Io KiiK Nr

npaBrlnaM oHx npucoexlrHrrrorc, K ueHrpanhEoii rrxrn- 14reHHo no rro y
IrprtHuuny npxpo]la co:uirrit <'rc(cl" c oBpenencsrrH\r 6lro-lorx'{ecKxM
CMUCJIO]\! - ero Ha3HBa'OT f0ltetu,tecK,,l\r xonorr. 14 Bpr,l nx 3.recb 6r,uro
6br Bo,rroxHo KaKoe-ro ap!'roc pcllreHxe.

IlTo6H co6parb xr roronux xcrilqei KaKoii-r 6() NexaHri3M. Hal()
3Har'3. KaK OT yCTpOCH, l'lMeHr()',raKAl3ararra B nepDyro orrcpelbcroqna rc-
pe],lxxIIltKaNrs. Koroptnc ]axorcltr rlcKyccllrcHHo ro.,ty,tittLpar.,rxqHbrecoc-
nnrrerr!rrr. xunlxKx Bceanx cTpcrl,lTcq cjleqal L rtro ro co[cpulcHHo HoBoc,
HxKoura x HxKeM He BfiIall oc, I npxpoae Ie Bc'r'pc,lilrorueec, {Harrprlr,ep.
fixe npocrciiulxii nonlnrep rorll3rl{neH B nplponc cl\r no ce6e Hr(orna
He o6par),ercr). A ralem xllNrKav Bce 3ro 6blro Hlxrx)? Bcnb rarreKo lrc
BCerla o,rcRrir:rHo, qTo nony,tcr'tfioe urUlr Hoaoc,rcurccTRo pxHeceT xoTr,
Kaxyrc-rrl16y!b nonb3y! npexnc Dc€ro, co3naDa'rL Hor]Lre Dellccrtsa oqc t

/H rep.' ro' ]i'rL'\r pcbeHoK c'r tl(rI| x i necha I l|Ll i.r. riLrr KoIc rpy('t o-
pa 6auHx x xpenocT[? Bea6 orr npcKpitcHo 3Haer, 'rfo oHlr HeHacrorulrrc.
Ho - x r rrepecHol Xr'r Nflr Klr ts sToM orlloucHrlx noxoxx Hxncrcii I'l[rroxe
o\eHb ul{rcperrHo (aocTponrb, n Kon6e crox}ryl() xorcTpyK to Hl itro-
troB. cuHTe3lrpoBaTb KaKoe-Hlr6y[b BeurecTso c llco6u,rHhr\llt cRoiicr,rar t,
Ho ncro He Torl,Ko B xHrepecc. MHorrle BeuecrBa, Korophrx B npxpo]lc
rra/llo llJlr't uoo6ule HeT. oKa:lnr1l1ct, coRcpueHHo Heo6ronyMH nrc,Irrv. Cpc-
Lfi IH\ - )no6peHIq. rco6\oJlrvLre r19 t.oxhtutc r,r yno^ tihoct fi ce.tL-
cr(oror,rlrcrBcHHhr\ Ky rLryn: 6ci H14\ ce rLCKU( \o\)tu.tno \xc He ctto,nu
6br npoxopNflrlb Bbrpocrxee trc MHoro pa3 Haccrcr{nc 3cN{-rx. X,,rNruKl,l no-
ny,tltJtu'raxxe \rHoxec'rBo paJloo6pauHbrxnexapcTRcll]Irx Be[recTB. qTo-

6br ur6aBnrrb-rr,o4eii or 6oncaHcii. I4-1x s:rpbtB\irTr,re DetlccrBa. c noN{o-
rubro Koropbrx. K coxaresurc.3'rx\ xe -llo]reii lloxllo !(nrBarb...

rlTo6u nony,rxrb xaxoe-nn6o HoBoe Rer(ccr0o fi.ln nelrlccrtso. yxe
co3naH,roe npfipo-aoii, Ha-qo 3HaTr,, KaKlre aroMl,r r 3 xaK,rx nponopuxrx
concpxaTc, B gToM BcttlecTBe. 3To Jallaga aHan Ty,rccKoii xr{Mux, o Ko-
ropoii cule 6yAer or,qer6Hr,rii pnccKa3. Ho 3rotu Mrno. Tpc6trcrc, eue yc-
TaHOBl,IlL. B KaKOr\r nopg4Ke no.q,(Hbr 6brTbCOen HCHH aTOMBT B ACtIIeCTSe.
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r. e. KaKoBo cro cr pocr rlc. A or c4rocHrrr ncriLcc rnr (noprnKa cocnxHeHrrr

aToMoB)olreHbcxir,HorNrtxc,rcrocrJoilrrir.HllrPx!rcp.rrr\lorreKyrreaMr
rLcpxtrlc, I rlorrx )rlJcporrn,7 aroNros Ironopona,

I arov a3ora r 2 r [)Nx kxcropolr (xu\rxK ]xnrcbrBaorraKyotbopMyny
B Bxnc C.H.NO.. o6orH}rar 6yxDaMH copr aroMoB x unopnvr ux xonu-

,'rt r" \ 'IiHB(rp(r'('IcrnoPce\oDrdHxi\r \ Bcholio,
IloNr Rxrlc rr u loc rrtsc 6e[I(oBl3ro 6ecuBerHrrc (pr4c, annbl c,rlanKofo BKyca.

Ho re xc nror,r r,r x lr raKoNl xe KonnqecrBe Haxorrrlcrl ll B lvoneKyJre I{cKyc

. r { r.r^ r o },rcIHoro Beu.r'B, noonulell rp}1r1 nery\c/. ts'nhr3'1 rron.
oLrcHr,,loRuroii xrinKocru, napr,r Koropoii npl,l BAblxaHxu Bl,r3lJBalor pe3-

Koe pacurxpcHue cocyaoB, cHr'rxeHxc (poBrr'roro AaRneHurl x y\aueHI,Ie

cepAue6rleHn, lrloxoxr,rM !ericrBuerv o6ira]IacT l' BceM n3EecrHblii HllT
polnxueprrH. raK KaK cro crpoerrfie oqeHb HauoiirrHacr crpoeHr,e nponun
hfi -pvrl). r/koe cruc(r | (eH.. T.r' t1'1' B cPox(r B'r\ rB)\ c4PsxFeHxii
o,!xHa(oBoro cocTaBa oorrcHrcrc, T crr. ,rTo yKa3aHHbre aIoMLI coeluHe-
Hr,r B 3',rIX nextec'rRax no pasHoMy: n [!arrxHe aToNI a3oTa coclluHeH c!By-
\rr aror\iaMu Ro/,ropona n onHni\r aroNroM yrnepona, a B nponxnHxTpxre -
c nByN, aroMaMn (/cropoxa.

,qonycruM reflcpr., .r'ro \uNrr.rK y3Ha-(, KtlKlrc 3.rrcllcHrbr r'{ B KaKoM co

olHOUterrrx colepxarc, E IaHHoM DeulecTRe: y3Hnrr oH TaKxe. R Ka[o\'l
noprlKc oHr{ coeiruHeHbi apyr c npylorl. ( Moxer nr oH rencp[ carlocror_
reirbHo ro.!y!/rbraKoe xe Be[recrBo] jra ra]ralla noxoxa HaraKyIo: eerlo_

BeKy cKa3arx. KaKle,qeT:L!x r,r B KaKolr Korru(lecTRe colepxaTctl B cl! Tc,rlc

R'r3ope u,Ir1 aBror{o6r{Jrci a raxr(e R KaKo\{ rroprlKc o}l14 coeauHeHbl trPyf c

npyroy. Cyveerrx oH, BocronBor,aRrul.rcbrroii rrHdrofiMarLueii, caNlocron

renbHo clc.laTl) ror{Ho raKoii xe rcrlcJlx3op tlxx aBrovo6xn6? [lollrlrtlo,
r{To 3TO 3aBXCltT OT MaCTepCTBa qenotsCKa! ero 3l.raHXii l{ BO3MOXHOCTeii.

Ecnu oH ronxeH cHa,rtula ca\I Hairu HyxHHc pynLl, RLlnnaBurb 113 Hxx
pa3rrHe ruer:L,rnbl... Hy u TaK nanee. ro Bptn rlu oH '!lTo_ro ycneer 3n Bclo

cBolo xr43rrb. Ec"!u xe 3ro oIll,rIH6Ij,i MexaHI{K. r y Helo ccTL Rce rorolrble
,erd.llr. c rJR\e \opou ,1e no\rorHr,lJ<rl. Dpvloii. ln,lu ub.

y Hero 'rro ro x no,'ry!rr,{rcia.

flpu\'repHo ra(a, xe curyauu, 11y x rrxKoB, nepRLIe xuMnK, Bce pc

nKTIRLr roroRxrr,IUl, cc6, ca]r u!o (60,Tblxoiir xxMxu 6LInoerleaaneKo
CHa'ra,ra norxHbl 6bulu 3apa6orarL xrlM qecKxe raBotrbl, npolr3Bonruue
r!,rcrLr parrroo6pa3Hbrx xuMll\ccKrlx ReulecrB (3aroToBoK, arre 6y4y-
ulxx xcKyccfaerrlrbrx r,r3!e"rui:i. onHo6pcNlellllo aon)KHbl blulfi o-rKphlrbcrl
xuvx,lecKrre re6oparopr,{x, u Koropblx 6br nlo,to hte xq\,txKu yqxnucL flpe

]ryr'lpocrqN{ coenrHcHre )neMerrroB R HyxHbtx llpoilopuxqx x B HyxHoM

Op'UKe. HaKorreu, -\rqeHbrc rrlIrrlr(x lonxHLI 6blnx pa3rra6o,arb cnoco6bl

x npxcNru pa3floo6pa3Hhrx npeEparrcHxii. 14\reHHo no3roNry xr.IMLIq Iraqar'Ia

oco6eHHo xHTcrrctrEHo pa3BrBarbc, 'ro,1l,Ko Bo B'ropoii nonosfiHe XIX BeKa.

Bce 3rn ycroBraq aeficrByror x B r{acrosuee spevr: xr,rMri\ecK e npeA
flpnrrx, npo]r3Bo.uqr BexlecrBa ,rln, cuHTe3oB (raKr,re Be[recTra Ha3Lr
Barcrcq xxMnqecKnMr.{ peaKrxBaMr.{). HeKoropLre }r3 H x npor.r3BoD{rc,, Mr{n

noToMy vTo oHx HyxHbr &rrq non)fieHr.{q cr,rHrerr,r\ecKr,rx
r raheii. volourlr\ Beurec r B. cpenc r B'aux I br pdc reH ii,r vHo^ec r nr yHbrx

roBapoB, apyrne b HecKorrbKrrx fpaMMoB r,tJrr,r

laxe M,rarlurpaMMoB (Hanpr{Mep, paAxoaKruBHbre npenaparLo.
IoAo6HoroMy, KaK onbrrHbrfi MexaHxK H3 orrenhHbrx qacTeii co6[pa-

er cnoxHbrii MexaHu3M (a np,l Heo6xoasMocrx x caM s3roraBr'ruBaeT He-
Koropbre vacrx ), x, Muxr.l Hayqunxcb <pa36xparb' cnoxH bre opraHUqecKUe
\,ronchyrbr Hd cocraBHbre qacr h coer,lHrrb ,t\ B rlHoii noclenoBare rh-
HOCT nO CBoeMy xenaHxlo. floqBunacb raxxe Bo3ruoxHocrb, He 3aTpa-
rxBa, ocroB MoneK,vrbr, 3aMeHqrb B Heii ornenr,Hbre oparMeHrbr apyrr.{Mrr,
ero npxBo0r{r nupoiii K nonHeiiiuev) x'veHeh loBce\cBoiicrBBeueflna
KaK n3 pora n3o6unu, nocbrnMrrcb HoBr,re Meroabr x npueMbr cxHr$aca-
\rur pn rHoo6p, iHbl\ opl aHl{qe(xxi\ coeiuHeHuri.

Orry4a aenrrucr, arouu

.tlo cux nop, roBope 06 aroMHoii reopflu, o roM, KaK x3 HecKo]r6Kr'tx
coproB aroMots, coeAr{HeHHbrxMexny co6oii B pa3HoM nopqAKe, nonlryaloT
c, cooeprxeHHo Henoxoxue apyr Ha npyra B€uecrBa, Mbr Hu pa3y He 3a-

narr{cl, (ae'rcKrlM, BoxpocoM a orKyna B3rnncb caMH aroMbr? no,{eMy
aroMoB oaHlx 3nerreHTo! oveHl, MHoro, a Apyfux oqeHL Ma,ro, x pac-
rpocTpaHeHH oHx oqeHb Hepa BHoMepHo- HanpuMep, Bcero oA!rH gneMeHT

(xxcnopoA) cocraB,uer noroBuHy 3eMHofi KopH. Tpr, 3,leMeHra (K cro-
poA, KpeMHuiii x anroMuHuii) B cyMMe cocraBnqrcryxe 85 %, a ecnH K HxM
Do6au rb^enerc. l'a[buxn. Harpxri. ran]rx.valHy,i r4 | raH, roror] IlrM

,rxc 99.5 % 3eMHoir Kopbr. Ha aono xe HecKonbKux aecrrKoB ocr.urbHbrx
3r'IeMeHlots npnxorxrcn Bcero 0,5 %. CaMbrii peaKxfi Ha 3eM,re Merau -
peHnri, na x 3onora c firarxHoii He raK yx MHoro, He 3pq oH raKlre ro-
por c. A uo, rplroii np vep: B levHoi, rope np MepHo
B rHcr,ry pa3 6onb e,.reiu aroMoB MeIx, aroMoB Meax Brbrcqqypa3 6on6
ne, ,reM aroMoB cepe6pa, a cepe6pa B cro pa3 60rbrne. qeM peHxs.

CoaceM uHa\e pacnpeaencHbr gneMeHrr,r Ha ConHue: raM 6onbue Bce-
ro Bonopom (70 %) u renx, (28 %), a ecex ocT,lrbHr,rx 3neMeHroB - ror'rlKo
2 %. Ecn [r.srbBcvr BvnxMyro BceneHHyro, ro Boaopoaa B Hei eqe 6orrb-
ue, llo,reMyraK? BnpeBHocrr lt BCpeaHne BeKa BonpocaMx o npoucxox-
neHlrr aroMoB He 3a4aBa[ucb, x6o c,{xran , vro oHx cyurecrBoBarrn B He-
u3MeHHoM Brnc r KofultlecTBe Bcerna (a no 6fi6neiicxoii rpa.unqux - 6Lrrx
co3naHH 6oroM B oar,rH aeH6 TBopeHrr). L naxe Korla aroMxcrrr.recKa,
Teopl{q nooe,rxnau xxMns Ha.rara 6ypHo pa3Butsar}cr, aA. [4. MeHAeneeB

l1



coglal cBorc 3HartreHxryro cllclcNly 3rlellreHToB, Boflpoc o llpoxcxoxneslll{
aroMoB nporonx.u, cLlll'rarbc,l ccepl{]rrunt- KolleqHo. x3petrKa xro n}160

,3 ! reHHX Ha6nparc, cNrcrrocTlt rr rrpcrulariln cBox) reopfilo. KaK yxe ro-
Bopr4nocb, s I8l5 roxy yrrnrrM llpay[ Br,rcxa]an nperno,qoxeHrc, qro Bce

3neiic H'tu npoxrollun r IJ nToiloB cavoro nerKoro ,rcvcHm - nonopoaa. KaK

flncan npa].r. DoAopo[ j]nI'acaMa, lnepBoMaTep[q,apeBHerpeqecKnxofi _

nocoooB. Kuopa, rryrcr\r (cryucHUc,,BaJIa Bce ocriL'lbHHe 3neMcHTl,l.

B XX Bexe ),crrrxrrrI ac1'poHoNroB t {Dl,t:txKoB-TeoperuKoB 6Hna co3

aaHa HayqHan lropx, npoHcxox-leHx, aToMoB! Koropa, B o6[ux gcpTax

oBe'ltura Ha Bonpoc o I]poMcxox4eHr{14 xHMxeecKxx 3neMeHroB. BecbMa

ynpouleHHo 3ra Teopx, Bbrrnra TTaK, BHaI{ar'Ie Bcq Marepxn 6Hra cocpc_

AoroqcHa B orHoii ror{Ke c HerreponrHo 60rbrxoii nnorHocrhrc (l0r0 r/cMr)
x TeMneparypoii (10:r K). ST,I .lxcna HacTonbKo Bcrx(t ,I{ro Inq Hnx laxe
He cyxlecTByel Ha3BaHrrii. [lprMep o l0 Mv,l,T xapaoB,'rer Ha3aI a pe3yrb-

TaTe TaK Ha3brBaeMoro Eonhuoro B3pblBa 3Ta cBepxnrorHaq x cBepx_

ropqqarr roqKa Hatraaa 6brcrpo pacunprlThcr. ox3HKx Aocraro\Ho xopouro
npelcTaBnrrcrce6e. xal(pa3Blaauucbco6LlTr,L cnycr, 0.01 ceKyHnbl nocne

BpbrBa. Teopx, xe 'r'oro. rrro nponcxolnro ao 3rofo, pa3pa6oTaHa 3Ha!x-
renr,Hoxyxe, nocKonbKy 3 cyuecTBoBa BUle M rorna c aycTKe Marepu!I n-loxo
aHnojrHrnHcb xlBecrHbrc H u Hc 4rl3xLlec Krle 3aKoHhl (1.{ qeMpaHbue }cM
xyxe). 6onee roro, Bonpoc o roM. qro 66uoao Bonblxoro B3pr,I8a. no cy-
urecrBy aa)(e He paccMarphBancr. notkonbKy Torla He 6Hao carlolo Bpe'

rlreHn! Benb ecn HcT Marcpxan bHor'o Mripa, T e. HnKaxxx co6tnr[ ii. ro oT -
(yaa B3rTbcq BpeMeHn? KTo ,rrx qTo 6yxer' cro oTcquTLIBarb?

lrmK, Marepu, Ha{,ula crpe,\ rrerbHo pa3nerarbcs l{ ocrblB:tr6. tlcll
Huxe leMnepaTlpa. TeM 6or6ure Bo3MoxHocreii ,r, o6pa3o3aHu, pa3-

Hoo6pa3Hbrx crpyKryp (HarrpxMep, rp xoMHarHoii reMneparype Molyl
cyruecIBoBaI6 Ml,lIIllollH paj,'],lqHhll OpraHuqecID\ COerUHeH ir' nnx
+500'C - n,ruh HeMHorHe. a BHue +1000 'C, BcposrHo, HxKaKxe op-
laH qecKxe BeLIecTBa cyuJeclBoEaIIJ He vor)'1. Bce oHH IIpx SLICOXOiI

reMnepaType paculeninloTc, Ha cocTaBHblc !ncru). no oueHKaM y'reHblx.
qep* J Mr.rH).rbr nocne B3puaa, Koruit ,leNlnepaTypa cHx3unacb Iro Nlrlrrv-
apaa fpa,qycoB, Ha,raurc,l npouccc IryK,lleocnHre3a (3ro cnoBo npoxcxollrr
oT llaTrHcKoro ,?uclers nrllpo, t, fpc,lccKoro ncl,IHTecrrc, <coenuHe_

H e, co'rerdHIe./. rl c. rrnorr((c LoetrfillcFxq npoloHoB r{ HixlpoHon
B qApa pa3r (rH6rx 3,reNlelrroB, noMnrto flpoloHos qAep Bonopona, no_

,IBUnXCb X rnpa relllr; 3T}l nnpa cule l,e Mornt{ npxcoennHxTb 3neKTpoHhl

u o6pa3oBarL aroMhr r{l-3a crur!Kotl tsbtcoKoii TcMneparyphl. nepBnqHa,
BcereHHa, cocrosna lt:, Boaopoxa (nputleplto 75 %) x renu, c llpHNlecbk]

He6orb[oro (orl[\ecTBa creaybLucro no ilacce 3rerlcHTa - nlrTx, (B ero

snpe Tpl,I nporoHa). SroT cocTaB Hc ll3rlcHr.rlcrl rprt]uepHo 500 rHcrq nc1:

BceneHHa, npononxara nacuxprrt cr. ocl bloa rb ,{ c lxHour{.'lach Bce 6onec
pa3pexeHHofi. Kortra rervneparypa cHxrllrlacL ro +1000 'C. 3neKrpoHbl
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noryqfirn tso3MoxHocrb coen HrTra, c rlpaM,{. qTo npuBeno xo6pa3oBa-
Hrrro ycTofiqxBbtx aTotrtoB Bo-uopola I re,llu9.

Ka3anocb 66r, qro x nanbue BceneHHar. cocmruar n3 Bonopona x re-
nr4q, aor'rxHa6lua pacuflprT$c, lt ocThtBllTbao6ecKoHeqHocT . Horoma
He 6Brno 6br He ronbKo apyrHx 3reMeHToB, Ho n ftrnaxrr,rx, 3Be3!, a raK-
xe Hac c BaMr,r. EecKoHc,rHoMy pacuupeHlro BceneHHoii nporrrsonefi-
crBoBzL'ru crrrhr BceMxpHoro rfl r-oTeHu,l (rpaBuraunx). lpaBfirauloHHoe
cxaTue MaTeprra ts pa.rHsrx qacTgx pa3pexeHHoii BceneHHoii conpoBox-
aa,rocl noBTopHbln cl.nhHlrM pa3orpeBoM - Hacrynxna cralrrq MaccoBoro
o6pa3oBaHrfi 3ae3n, Koropag nponorlx,uracL oKoro 100 Mu,,InuoHoB neT.

B rex cocroruxx n3 ra3a r nburM 06racrrx npocrpaHcrBa, rle reMnepary
pa nocTurana l0 MunnI,{oHoB rpaAycorJ, HaqxHa]rc, npoqecc repMoq,uepHo-
ro crHTe3a feJII{rI nyTeM cr'Il,trHl,t,l ,!cp Bolopoaa. oTfi ,aepH6le peaxqxx
conpoBox4a,,rxcb Br,raeneHrreM orpoMHor-o KonxqecTBa 3Heprr.ry. KoToparr
u3.rlltrtrulac! B oKpyxarcuee npocTpaHcTBo: TaK 3aropfiacr, HoBa, 3Be3aa.

noKa B Her 6blro aocrarotrHo Bo,ooponi. cxarnrc rBernhr no, nei.icrBveM
crr.,r TqroTeHI,trI npoT aoleiicTBoBa,Io l.t3ryqeHue. KoTopoe (naBxno x3H)"r-
pu,. Haue ConH[e rarxe cBeTuT 3a cqeT solopola. [4IeT
3TOT npOUeCC Oqelrr, Me/UeHHO, TaK Kak C6JIfi)(eHnlo nByX nOnOXXTenbHO
3apqxeHH6rx npoToHoB npenrTcTByeT ctiIa KyJIoHoBcKot'o oTftutKuBaHr,rr.
Tak qro HarxeMy cBerHny c)rK@HU ellle nonrlre roahr xr.r3Hr.r.

Korna Janac BotoponHoro roprc'{ero noflro]lltr rr t(oHUy. nosrcneHHo
llpeKpaulaeTc, x cxHTe3 ren r, a BMecTc c HHM 3:rryxaeT MorIHoe r3nrle-
HXe- cXnH rpaBuTauI x BHoB6 C)l(l,l Nta loT 3ae3Ay, TeM nepaTypa noBbruaeTcq
u cTaHoBxTcs Bo3iroxHhrM cn urH ue lpyr c lpyroM ,r(e rlep rejrx,l c o6pa-
3OBaHr{eM ,I,&ep yrnepona (6 nbomHoB) L KxcJ:opoxa (8 nporoHoB B rape).
OTrr raepHbre Irpoueccu raKxe conpoBox.Ealorc, BLt,le,rleHlleM gHeprrx-
Ho u 3anacaM renxq paHo xntr no3aBo npuxoarrr KoHeu. 14 roraa rjacry-
IraeT TpeTIt, gTan cxaTu, 3Be3nBI cIraMy rpaBxmuxll, A narnne Bce sa-
Br{cnT oT Maccbl3BBAbr Ha 3ToM 3mne. Ecnr.{ Macca He oqeHr, Bert Ka (KaK
y Hauero ConHua), To gd)d)eKT or noBHueHuq reMneparypbr npx cxarnx
3B$Abr 6yaer HelocrarogeH, sTo6ri yrnepo,q r.r Kxcrlopol Mornh BcTynuT!
B A'UrhHeiiune peaKqxx ,aepHoro crHTEa; TaKae 3Be3aa craHoBxrc, raK
Ha3brBaeMlrM 6e,IbI M KapnlIKoM. 6olee Trxer'Ibte eIeMeHT6I xfl3roToBneHbr,
B3Be3nax! Koropbre acrpoHoMri Ha3brBaoT KpacHbrMx ruraHraM[ - rx Mac-
ca B HecKorrr,Ko pa3 6onsue Maccd CoJrHua. B 3THx 3Be3/rax x u!)T p€aK-

ur,tu crHTe3a 6onee rrxenbrx 3neMeHroB r,r3 yrnepola x Kr.rcrropoaa, KaK
o6pa3Ho BtlpaxarcTc, acTpoHoMbl. 3Be3tr5t - 3To ,IepH6lc Kocrphr, 3ona
xoropbrx Trxerbre \l,lMtlqectlle ]IeveHTbt.

BEuenrbEarcs Ha 3ToM STane xr3Hr 3Be3abr 3Heprn, cxnbHo (pa3-

ayBaeT, BHeuHre crot! KpacHoro rlraHm; ecJ'Iu 66I Haue CorH(e cT:uro
TaKoiii 3Be3aoi, 3eM,r, oxa3aiacb 6u BHyrpx 3roro rxmHTcxoro uapa -
nepcneKrrrBa an, Bcero 3et\lHoro He caMag npt,lrTHar. 3Be3nH[riii BeTep,
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nayoruxii' c noBepxHocrx KpilcHr'lx rrlfilllToa. ablHocHr B KocMx'lecKoe

npocTpaHcrso clrHlc]rlpoBrlllxblc iIllMll rllcrLilM xltNll{\ecKHe rncMcH-

T'rr, Koropr,re o6palyror ryMa r i r rccl t (Nlrn)ltlc r{l rlxx BxnHbr B renecxon).

Kpao'Lrc fHraHrLrxxR)T cpaBHrlrcrLHo Hcrlorro - BcorHtr pa3l\IcHL_

ue. rlcM conllllc. Ec.rx Macca TaKou 3lr€3Jld npeBbluaeT Maccy conHua
I l{) par. rorx tso:rHrKarcT ycnoBig (lcMncparypa noptaKa l{unnxnp-
ni rpiuycon) lur,l cnHre3a 3reMeHToB BnrmE.rlo xenBa qnpo xene3a

llilrl(xurcc cftr6xrbHoe ur Bcex flaep. ?ro o3Ha'Iraer, qTo peaKunx cttHTcja
')nct\tell'roB. KoTopue r'IeFIe xene3a. [tr]'T c BH,[eIeHXe\{ 3Hepl rl. Tofm
xxK cxrifcr 6onee rrj(enBrx 3neveHToB Tpe6yer 3aTpaT 3Heprux c laTpa-

roii -)reprHv xn)'r x peaKuxtt pacnara xene3a Ha 6onee nerK e 3qeMell_

Ibr. no3ToMy B 3Be3nax, rocTl{ruJ}lx 4xere3Hoi, cranr{u pa3Burxs, npo_

xcxolnT ApaMarl{qccKre npouecc6I: BMccTO Bl,lieneHvq 3Heprnu xaer ee

fl orroxleHue. 9ro conpoBo)uucTcrl bblcTpLlM noHuxeHxell TeMneparypbl

I cxaTrle]\r ao oqeH! MrL'IeHbKoro o6beMa: aclpoHoMLl Ha3bIBaIol 3TOT

npouecc rpaB[rauxoHHbtM Ko,1,lancoM (or naTI'IHcKofo cnoBa rollapflls -
(ocna6eBrnl{i. ynaBuHr.i,; HenapoM McllllKx TaK }ra3blBalor BHc3anHoe

na,ueH!{e KpoBgHoro aaBreHxrl, rlTo oqeHL onacHo a,'u veroBeKa). B xone

rpAsr{TauloHHoro Korranca o6pa3yeTc,r orponlHoe gxcno HeiirpoHos
(oTopbre, 6narolapr ofcltcrBnrc laprra. rlcrKo npoHuKarcT B ,npa Bcex

rMeounxc, 3jreMeHroB. flepecuureHH6le fl eiiTpoHaMn rnpa np€repneBa_

l(Ir oco6oe npeBpaucH r,Ie (ero Ha3H Bafi)'r 6cra-pac na;lonl ), B xone l(crroporo

,r3 HciiTpoHa o6pa3yercs flpoToH: 3 pe3ynbTaTe x3 rapa IaHHoro 3ncueHTa

nonyqaeTca cneayrcuxfi sreMeHT, B turpc KoToporo yxe orHlrM npoToHoM

6onbue. y,reHHe Harrxnncb Bocnpou3Bontt-tb raKxe npoueccLl B 3eMHblx

ycnoB rx; xoporxo rBBecTHLlfi npxMep - cuHre3 3oTona nn)'roHlrn 239'
(orm npx o6rrreHxx HefirpoHaMx np ponHoro ypaHa (92 npdroHa.

146 HeilTpoHoB) ero q.4po 3axBarD,BaeronMH HefirpoH u o6pa3yercs xc(yc_

crBeHlr6ri3neMe;rHenrynsii(93nporoHa, I46Heiirpo8oB),atr3Hero-roT
caMblii cMeproHocHr,Iii r,r'r)'roHrrii (94 nporoHa, 145 HeiirpoEoB), KoropBIii

vcrrorlbryerc, B aro\rHhr\ 6oM6a\. B ltscatrn\ xe. KoiopHe npeleplleB.1rcl

rpaBuTaul{oHHbriI Konnanc, B pe3yJIbTaTe 3axBaTa HeiiTpoHoB L nocnenyo_

uIHx 6eTa-pacna,toB o6pa3yloTcq coTHI pa3rraqHblx ruep Bcex Bo3]iloxHbrx

,t]oTonoB xuMrlqecKrx 3neMeHToB. KoJIJIanc 3Be3au 3aKaHquBaeTc, rpas-
]t|o rHblNi alphrBoNt. conpoBox.lullotul'tMc, Bhl6poco]l omo]tHoii \laccbl be_

L ecTBa B xocl[t{ecxoe npocrpaHclllo - o6pa'}}trc, cBepiHoBa, lBe}na.

B6l6poueHHo€ B€urecrBo. corepxauee ace 3reMcHTbl u3 m6rHubr Meluc_
,ce8il (u B HarxeM Tene corepxarc, Te caM$c aTonbl!), pa3neraeTcs no cro-
poHar\r co cKopocrbro no l0 000 KM/C. a He6onbuoiii ocTaToK BeruecrBa

oor,r6lueii 3Be34br cxrMaerc, (Konrancupyer) c o6pa3oBaHuelt cBcpx_

nrorHori Heii'rpoHHofi 3Be3abl l{,1,1 raxe rtepHofi ablphl. l43pe!xa raKxe

3lrcrJllu ncnHxxBaoT Ha HaIIeM He6ocBotre. t, ecr'Irl BCIIbluKa npox3o[ua
He crlruKoM aarexo. cBepxHoBa, 3Be3aa no rlpKocTx 3arMeMgr Bce ocruulb-
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HLre 3Be3Abr. 14 He yAHBxTenr,Ho: ,pKocrb cBepxroBoii ]Bc3lbl NioxcT
rrpeBbrrrarb epKoclb ue,,roii aiura(rxKx, cocrorueii H3 Mujn apla 3Be3!l
OrHa r r titKx{ "Hoght\' ine } . 0 coor BercrBxri c rHrirxcKr\rn \poHxka-
Mr,r. BcflblxHyxa B 1054 ro!y, Cei.rac Ha 3roM rrecre Haxo/lxrc, yiBecTHa,

Kpa6oBU,[Ha, TyMar]HocT6 Dco3aq]aHH Tenb[a. a Bee [eH-rpc pacnonoxe-
fia 6HcrpoBpauarcuarc, (10 o6oporoB B cexyHnv!) Heiirpo8Harr 3r}e3aa.

K c,racrro (r,r, Hac. a He !Lq, cfiHresa HoBbrx 3nereHroB).'rnxxe 3Berahr
BCnBtXrBanu noKarllllt6 B ailreKux , anaKTlKax...

B pe3ynbrare oroperrur, 3[c3n u B3pbrBa cBepxHoBr,rx '] Dc rl lr Kocvrr-
qecxoM npocTpaHcTBe oxit3:tr1ltct, Bcc u3BecTHr,re xsr\rxt{ecxxc ?lrcMeHTbr_

OcrdrKy cBeprHoBhrr rBera B IrMre pacuxprrorxH\cq ryvarHo[rcrr. opa-

3omeTbrxr pan,loax1nBH6rMIi npespaureHr{i'|flr, cra:[KaBal{)rcs xpylc lpy-
roJv. KoHncHcl,tpllorc,l B nnontue o6ptrcBaHx9. ,1r roropbr\ rroll nel{cr-
BUeM fpaBnla(hoH86lx cl,trl Bo3H KarJT 3Be3Ar,r HOBOaO nOKOICHIT. oTr.r

3Be3,[BI (B Ix tlficne fi Haulc CorHUe) yxe c caMoro Har{afla cyulccl BoBaHus
colepxaT BcBoeM coclaBcnpuMecETrIxeJlblx3reMeHToB;TaKHexc 3rr€MeH-
ru coAepxarLq I B oKp],{i oLufi\ )ll, JBetDH ralonbrneBbrr o6n.lrx\, x1
Koropbrx o6pa3y01'c, nJraHeTbr. Tax vTo 3neMeHTbr, Bxorqule I cocraB
BCeX OKpyXarcUfiX HaC Bcluei. B TOM VICIe r,I Harnero Tena. pOAXnXCb B

pe3ynbraTe rpaHllM03H6tx xocMIqecxllx npo[eccoB...
no.reMy xc'onHtlx 3neMeHToB o6pa3oBiuloch NHoro, a apyrux - amno?

Oxa3hrsaercq, r, npoucccc Hyrcrtcoo.rHre3a c Hafl6orbuen BeporrHofl blo ()6-
palyroTcq ,upa. cocTofllufic u3 He6o.,Ibrloro .IeTHoro qxcna apoToHol] x Hcii-
rpoHoB. TqxenHe ,npa, ( nepenorHeHH hre' npoToHaMx u HeirrpoHarv rr. MeHee

ycroii,rxBb: x xx Bo BccrcHHoi MeHbule. CyruccrByer o6uee npaByno: eeM

6o,,rblxe 3ape,r qnpa. \cM oHo rlxei'ree. TeM McHsrxe raxxx ruep Do BccneH-
Hoi- OaHa(o 3To flpaB[ro Bhrnorlrrrsrc, He rcer4a. HanpHMep. o 3eMHoii
Kope Maro rerKllx ,uep rrxrra, (3 nporoHa, 3 HeilrpoHa), 6opa (5 nporcHoB
x 5 x, u 6 HeiirpoHoD). n perflorararor. qro rrx,npa no pray n prt[1r l Hc Mor].r
o6pa3oBarhcs B Hqpax3tsc3Jl. a noaaeicTBfl eM Kocrvrut{ecKfi xny\eii (orKanhl-

BaroTcr' or6oree TrIxcJIblx ruep, HaKoflIautuxcrr B uex3Be3llHoM rrpocTpaH-
crBe. TaKUM o6pa3oM, cooTHoueH lle pa3flrq gbtx 3nerreHToB Ha 3eNure - orro-
nocoK 6lpHLrx npoucccoB B KocMoce, KoTop6re rrpoxcxonr,rx M lrrlnxapaH ner
Ha3an, Ha 6oree llo3lHMx )ftltiax pa3BuTlt, Bcc.leHHoii.

Orammor-ruorexylau

npx 6naronpxrlHbrx ycroBrrx aroni6r pa3Hbrx ireMeHroB Moryr coe-
ABHerbcs [rex.]ly co6oii B 6oree cnoxH6re o6pa3oBaHxq - Nronckynbr.
3ro Mor!'r 6br1r, flpocrciiur e aByxaroMH6le eacrrubr! HanpHMcp. Mone-
xynrpHbrii Bonopon. cocro,ruuii rr3 aRyx aroMots Boaopona (H:), .ocKo-
noK, MoneKynhr 80]16r, Ha3uBaeMbrii Br/,tpoKcrroM (OH), uxaH,{n (CN).



tlpoueccbr ()6ncrlrrrrurr'r, aroMon lr MoncKynLI urgpok() pircrrpocrpaHeHbr

no Bce",reHHoii uliccrrulllpollcxonnlrlll,r)lerulrl )roro ccll,lro]lxoA'lrtrfie
ycnoBxr. T;lK11M ycrr()lrll,ru, lullpnvcl). ol ncrlaor yMepetlllil, 1'c[lllcparypa,

Koropau lro.Jrxrrn f)r,r1l, lle c.]llllllKoll lJl,rcoKoil (ncc,rKt colllrl loivlvcoB

Uenbcrlr) r rre cxrrrllKoNl HrJKoii (l{ atre aroNla He xBarrl.I jHcpllll'I4nq

ll]rlrMolciicrurt, :rp!l c IpyroJI. r. e. Irrrr xx ll'lccKoii peaKulrx) B tlex-
n\' r Ir.,I I t( r( !(. i,l{ln al, odpl toBaHxq rlo.T cl\yl lle orteH0 6 lnl rrrrnll' r_

Ir,rc. \o,r 6r,r I r llfclRblqaiiHoii paJpexeHHocTI'I BeuecTBa (Hec(olbKo

:nr)\r)R B I cMr. rorjrr KaK B mxtro:u Ky6tl'lecKoM caHruMeTpc llorlyxa ux

l.7 l(lr'). TcM Hc NrcHcc B (ocMoce 06Hopyxcl{l,l MHorl4e iiloJlcKyri,,l. B roM

,l|lenc n lloBonbrlrl clroxHblc, coAepxaLUue 6onblxoe Korvrlcclno pa3Hhlx

llroNroB, [lacKoibKo 4ancKo l\ioxer 3aiiTH Ilpouecc ycnoxHeHs,l MoneKyi

rr \rcr\ iBc rrriori cnc,(c'l H( Nor}r .llt t.lhllr\t cnoco60\l Bo.tHllKH) I b rirxe_
rx6o OopuH xlilrllll Hay(a rloKa He a cocTorHllu orBe TL Ha rTx Bon-

pocbr \rl,r llcrlbloxe lon(oM tle 3Hic\i. KaK Bo3H xna xxJHh Ha 3eMne x

lrcr( fBl|enhHn.rrr rrHir noJHxLla llJ H.lLxcll n laHele .lx 6LIn3 (ax v lo

o6palorl (3aHcccflil, l{3 Kocl\roca.,

Ionoruurrrto rr3Bcclllo, I{ro B 6.,lill1)llpurrHblx ys,oa 
'x 

lro3MoxHo

coc]lrlHeHxe B Oltpc,qcxcBllov nopn,llKc illlorHx rhlcaq a'roMol|. IIpx 3ToM

L,0t:rryrorcrr r:r(ll( (.lor\HUe C)6p.lroBnrlxr. Ka( \lonel\].lLl 6(rlKoB \lo.l(
Ky. lH Hacneacrsc r I rloc I Il ,l:l H K, concpxiul le AecqrKH rHcnrl Al oNIoB'

IIotrar.6a .rio Conrrc'{rra, cncl.rra ()6paroBarracb Irprr]!rcpHo 4'6 \rHjl

.rrJnJd.rc. H I rJ.l. )r )lo Bpe\ln ll xr,Jlll,Mo ol(p!^arcucc li:r( 60l a leiiLIc"
pa3Hoo6pa3lrc rlcopraHll'recKxx x oplilHxrecKnxcoelr HeBxi'i' 14 Bce oHx

o6pa3oBanxeb u I ruM 'lecKllx 3,1cMctl1oB. yxe N,eB[r[xc, n ConHeqHoii

cxcTeN,e B ilroNclri cc o6pasoBaHxr. flpollecc o6paroa!1H,1, croxHblx coc-

avHeHllii ,l o1lenbHll)i aroMos l'l llpoc'rcijrxt{x MorcKyrl Ha36rBalor <xl't

Mr,.recKoii 3BUn|olrrcii'. B 3rort llpouecce. Koropblii 1rll,lnc, Mn iIuapx6L

ner. erne \lHolo ((&-n$,x ntlreH', l, LlaclHocTn KaK ll3 npocTt'lx rtoJleKy'l

Bo3l]uLnx uloxtlblc, cocTorluue tl3 i{llolux Tblcqv aToIloBl KaK 3TI{ c]Iox_

Hblc ironeKynbr Iiljlr{ Baqalo npocl'ciitxx]\l xnBbllil cyuecTshM; HaKOHe(.

KaK u,qo riocncllyrcll(ce pa3Bxrxe - or llpocreiilnux ollHoKneTo'rHbx u'1K_

poopraHx3MoB,lo Dblcrxrx xxBoLHbrx r'l <BeHqa np porll,l' - Mblcntucro

KAK PAEOTAIOT XI4MI4KI,{

I{suepeHue ruaccu u obtema

Bcc Mbr nocrorHHo HaxoarrMc, B Mr,rpe. r',,rc rupcrByror,r cra. 9ruMu
q craMl 3Nleprerc, Bcc: ucha - rra )(nc6 xnl,l t]il rcKTap lrecat gpct!,l -
rooKoH{aH19 }poKa I{-qr !o 86til,lolteHr,l ntsul ir rc.rH paKer6r! paccTorfll]c -
rrex,[y urKroo$ x dxBaHou r{ i\rc)(4y cKonneHvrr\rI rarrntilll( 

^racu 
alo-

ra ypaH.l x ypoxa, nueroflru, rc:uaeparypa rcia Oo-,rbHoro Il .ryr]H:i

B,roMcHHoii ne'{u... A erne nirvcprrorcr crna lncNrpH'rccKoro roKa cxilir
cBera. rrrocKfie x re,lecr{Lre yr)rbr. nxouans rr o6l{ilr,r. ckopocrB H ycKo-
pcHlt,l. ltloTHocTr{ TeI lt rax cxxMaevocT},, rscp)Loclb n aa&nerr c. )Hcpfrl,
l{ rltolllllncTL. xecTKocl6 tol(Lt l{ BnaxHocl} trorLyxa, rracT oril Ir cpl,to]l l(o-
nc6aHHU.,eKrpl1,rc(r. ii rap,r.t x 1 rcKr puIpL,IL,]rrou rL. \JrHI l Hbrii ll,)roK
l{ MarHllTgar Bocnpfi nMqllBocTl,. rpKocTb x ocr]cl(crlllocrb, rrporpa(rrrctlL
fl }r,.rHocrb, uHreHcxBHoc1r, parJlxauHn fl neprror( r(Irypacnaxa..- Ilcpc-
t{ncnrn MoxHo oqeHb ronro. H, KoHc.rHo. Hc \rrrrn}ix ncpBbr\ui rr.r'riur'r
nponsBon rr, EvepeHxr. Ll r{c Ox:rxKu. 6cr x r\rcpcHrri; rorl'r o6xonvrrc,
To,1r,xoxr,rBorH6re.yxercprloburHbrerrorlrrorxHbr6blrr!,c,rxr.t,nHrr!o
Hir,tiutil ,rcrynreHr, \o.r.llDrr rrJIu nllfi roIap uJ.llur.lcirrn.rL'llr.'f,l'.
KoHe, to. e,luHtlu6r ,3Nlepclt t. ecrr Hc c,lr'r'itrL "ccrecrtcHHh ,. litx t
xaK cyr(r,r fi r'o{, y B€ex 66rnx pa3Hr,rei :lracca ]lrura rllNreHHoro icplla.
pacc ro, Hxc r{exxy xoH[art r Br,rrrr H)Tr,rx n:rn bue D KHe rr l lrn H ]rex{y noIH r -
roii p!'(on lr Horon (Bo Bcex raK]rx cnyqarx pcLrb, uclccrBeHHo, lxra ro.ir l,ko
o cpcnlrux BennquHaxi xHorla 3rx Benrqxrhr y3a(oH Bnxx. <npxRr3ri8ar,,
HaIpuMep, x&rsHe noKT, xnu cTynHn MoHap)ia).

floHrrEo. .lro y Kaxrofo nrteMeHr! a roioM t1 y xaxaoro Hapo&t no-
,Brlrl tcb cBor cnuHl,llt6l lt3NlepeHr,l; 3Lo BHoc lrc 6()rt, ttc Hcyno6cfl6 R

060teHxc Mexny Hxr\rl{. 14 TaKre Hcy]ro6crBa no cux nop oKoHqarenbHo rrc
flrxr{-rbr. xorr eure B cepenyHe XX Be(a 6brnfl nprHrra Me)uyHaponrr!,
crcreMa cxxHuu (C14). Bor v npxxonurcr nepeBoxsl baHrnxiicxneernHn-
\H 

^aBJreHAs 
psi tJmunds pet qwre inch.r.e.$yrrH Ha KBanparH hrii nl()ii r)

B flpllBbrqHhreanq Bac KuxorpaMMH Ha KBanpalHr,rii caHrx\{erp (arMocoe-
pH). rparycEr (DapcHl'ciiTa. no Heylo6Hoii Oopy)re. - B rpan,vcH Ucnb-
cnr, NropcKfie,l reorpa(bMqecxre Mlrjrx B KxroMcrpH,4)ylbr B Mcrpr,l.

OlHr -Bhunorpavvbr.rJ.rnoHLIx6appenll rnHrtr,r. rr;rno..yrIoN)
KarrcHftplo H no xunxpe (rac neroxc,rucneHne nc/rcrc,I c 662 rola, Korna
npopox MyxaMr'ren nepecenHrc, u3 MeKKx B I\4cxIHy) Bnarbr no "ro8o-

-1?



My' (a Horna v no <crapoMy') crunrc conrrcrrHoro knjrrrrrlir|r, lrc roRop,

yxe o nepccrrere Irrrrrrxr py6rcii B yr(l)'rurrcrn' iIrrDIrrir rrrrr

KBaH3 D cRa3xncrlrlcKr'lc rllrilnirr cllx KnKcoRcPLllorllocflpaDcrlrrrlRoraN{c

run M. l'1. lpaNlNl. Rrop.3aHUMarcnLrroij 3Hurr(ronexur'r Nrep. cxnH rL II

!eHer',ccn 6r,r nr NleH!lra, KHI,{m peKopnoB lxHHCCa not Bxrltlc ! ncr 200

HA3a/.l. B cli Io'lrx HxKro Ile cNlor 6LI pa3o6paTbce - Haclonl,Ko Hclloxo-

xx 6L|rx R p.lnrux cDaHaxeAxHxuhl u3MepeHl'l, qero yrolllo. HcNIcllKI4ii

MarcNr.rl'r'{K I ()x rnK t'lolaHH,[aM6ep1 (1728 1777) B cBoeiii KHure'Il po

\rcrpv\ r |. r reDvnr rocnoBHo.rra'rae. ' rrrepeHxe r'rr rorbr-l rr"1 'r'tr

l9 pnrrLrr relrrleparypHbrx uKa-r, Koropblr{ a norr l,3o Banuc b B xVlll BeKcl

Ceilqac or Hux ocran cbrorbKo1pl'I, Ho u 91oc,q ruKoM MHoro

K c,racrblo, Tcnepb xor, 6H B HayvHl,rx ny6nuKa(l4jrx B 6ox,,l,]eii unx

McHbueii crcneHx xcrroxh3yerc, cnxHaq crcrcMa Mep C14 (t{rx 51-
or OpaHuy3cKoro ^t'r/A/,? 

e lnternutional d'Unilbs - MexryrraponHa, cxcre-

ruaenfiHr,ru. ra( 9ro roBolrxTl, <cxcreMa c14t He coBcev npaBxjlr,Ho: nonyqa

erc, <crcreMa c[c1cM6L). oroBopKa (B 6orLlxeil vrlx Mc]rbue crcfleHut He

o6xorr'{Ma noroMy,,{ro ex,H Irei:i 06bcrua B Cl4 cnyxl'lr xy6xqccKuii i,erp nu

ero IonbHbre eaxH;rubl - Ky6x'lecKlrii aeuxMcrp x Ky6x'rccKxi; caHLMerp'

XxMxKL xe npxsbrxnu xcflor'Ib3oBarb .lul, 3roii uoilx nfirpbl x 11fin-!Llrlllrpbl

P,. Z.t. Rec6r Po6cpra tjoin, ({ ne_

Bon qar(e BccoR flpsBr3ana Hnrka

rn, B3BeuxBaHm npelN,eroB. oIPy
xeHHL'x B lony)
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(no npaBlc roRopr, I nru'x l n lrpaKrra_

.qecKu He paar rali)rcs). BMccro ea

HUlru 3Hepfilx lxol,jlb xrlrll'lKI{ no da-
pl1Hrc erue npo]1onxarcr xcllonbsoBarb
Ka-ropxu- Ilo Bor aroiirrr,r Rnrecro caH_

rr'rMerpoR x"Ir{ {byHrl,r u )Hurx Bl{esro
KxnoapaMMoB ,'l maMNIoB BXL{N rqecKrl{

' pa6ora\ yxe r{e Bcrpelurub.
nocMorpuNr renepb, c KaKuMn

ocHoBHbrMrl ,3MepeHurlNll,l u c (aKrIM

o6oDynoBaHxeM lrpl4xoaxlcs xluerb

ilcJlo xx[ruKaM. A 3AOIrHo npoBCnCM

rrecxon6ko He6oJrr,ulr,tx (noMaulHlrxt

x3MepeHxii, x3 (oropblx rloxHo nony
LI I4TL NOBOJI I,HO I{HTEPCCHbIE, A UHOTAA

n Heoxr4laHHIre pe3yrlbrarl,l
Pa6ora coBpeMeHHoro xxNIxG He-

MblurxMa 6e3 MHoxecrBa paiflxqHllx
x3MepeHxii. onHuM !13 caMblx BaxHLlx

143MepcHx ii RcerAn cllllrarloc b rr3uel u l'IDa-

H e, 3To onHa fi3 Bauoonce pacnpocrpa_

rreHHbL\ onepauuil ts x[Mrlx. llo?roMy
yxe D nepBbrx xrl Mx\ecKIx jra6oparopx

rx MoxHo Hanrx BecH (prc.2.1).

BecH 6Hnfi xio6pereHbr raK IaBHot qTo erre B aHrxqHbre BpeMelra
rlroax rroqfiT&rrlr uxlapaMu 60108. flpx pacKonKax apeBHcro BaBrnoHa ap-
reonor H He pd r Ha\oAr11 l\a\rcHHbtc xrncnua npaBHtb on tro\tctp[']e
cKoii OopMbr; uHorIa oHx HanoMr,rHlulu Oxryprut xr,lBorHhrx. OKa3lurocrrl
t To 3TO ApeBHxe rxpu, KoropbrM 6onhure 4.5 Tr,lcru nerl Ha Kaxloii rxpe
yKa3aH ee Bec. EauHuuer;i u3MepeHfiq y BaBrnoHrH c,lyxuna noBonr,Ho
yBecucrar rrpq vaccoii ( B coBpcMeHHHx eax Hr{rrax) oKono 0.5 Kr.3ra eax-
Hxrra Ha3blBa[acb r arroii MnHoii! oHn tpocyuecrBoBilna HecKonLKo Tlrcrq
nex.qpyMe rxpx 6brnx exle rJrxeJree. C fix noMorrbro B3BeuxBarrr,{ 3epHo
u 4pyryIo cenhcKoxo3riic'rBeHHyro nponyKur,rrc.

B ApeBHeM PnMe elxHuua MaccH Ha3brBanacb.,ru6poii (rnu OyHroM
o'1,larrHcKoro cnoBaparlrr - <8ec, rexecrb. rnpn'). PxrvrcKr4ii oyHr 6r,Lr
paBeH (B coBpeMeHHbrx enx Hx uax ) 327.45 r. Bo BpeMeHa Kapna Be,l Koro
( IX BeK) C0yHr <norrxenen' no 408 r. Pa3!po6neH HocTl,cpc4HeBeKoBoii EBpo-
nbr nprBerraKroMyj rrTovyrLnx He B (axloM Kopo,rreacrRe! KHrxccrtse 6brn
cBoii OyHr a ro u He onurr. Aoc'raroeHo cKa3arb, ero K KoHuy XVII I BcKa
B pa3Hbrx cTpaHax npr{MeHrnficb corHx pa3n !rHr,rx oyHroBl HanpxMep. B

crapuHHoM d)paHuy3cKoM OyHre 6bl1o 489,5 ., R ronnaHxcKoM 492,2 |
B HeMeuKoM (mHHoDepc(oM) 489.6 r Bor x npr4xoAr{nocr,, HanprMep.
B Poccuu orbxunanbHo ycrarraMr.raarb, qro aHrnxiicKnii OyHr : 1 pyc,
cKoMy OyHry l3 3onorHuKaM 44 lorrM, noH{oHcKxii OyHr : I pyccKoMy

Oyrrry 9 3onorHrKaM 51 Aone, aMcTepAaMcKxii OyHr : I pyccKoMy OyHry
l9 3onorEnKaM 33 aorrM r.t r. 4. u r- n. OrMerrM. qro pyccKxii OyHr, paB-
Hl,lii 409,5i r, norrHocrbro cooTBcrcrtsoBiln nBylvr crapr{ot{r,rM HoBropon-
oK],IM ccpe6prHr,rM rprrBHaM: orr Aenu-lcrr Ha 96 3oxorHUKoB, a B I 3or'roTH[,I
xe 6buo 96 noneii (grn Mepbr rvroxHo Rcrpel'uTL s Ha4nxcax Ha ({apcKxx,
3onmHx x Cepe6prHrrx MoHerax, a raKxe ra cepe6prHbrx norrrxHHr,{-
Kax u py6rrqx, larrposaHH6rx 1921 1927 roraux). Bnnorr,.ao XX Bexa
B Eenbruu, BeHrprax, lepNraHx ,IaHxu. lon.qaHnxr, Oparrunx I ts HeKo:
ropbrx {pyrxx crpa Hax npxMeHqrx Merpl{LrecKxii oyHr poBHo 500 [

Tpyarro naxe rpencraBr,rrb, Ka{oBo 6brno korna ro roprotsuaM (e .rarc(e

xfiMuKaM), Br,n{}rlqeHHLrM Kax4blii pa3 npoBo4r,rrL nepecq x3 oIHofi cnc-
reMbr enuHnu BApyryK). B CUlAno c{x nop uxpoKo flonB3yrorc, OyHroM,
KoTopbriii! npaBAa, HeMHoro nonerqe cTapbx eBponeicKr,rx, Horqxenec pyc
cKoro: B HeM 453,59 r. B BenxKo6pr.{raHxr.r. B Ko'topoii oco6eHHo KpenKrr
rpa4xuuu,Io cxx nop In, pa3Hbrx lteneiii nonh3yroTca <pil3H!lMn oyHra-
Mr.r,: raK Ha3brBaeMbrM ToprosLrM (Ko:uMepqecKuM) - 453,59 r, anreKap-
cxI,IM I,r TpoiicKaM B o6oxx no 373,24 n AnleKapcKue Mepbr orr.rr{\a}oTc,
orT poicKnxTeM, qro B Hxx ecrbApaxNrr,r cKpynylbl, a BTpoiiic(ux - Kapa-
rbr, B KoropLrx BLipaxarcr MaccynpafoqeHHErx NreTannoB il KaMHeii. Kc,ra-
rx! cnoBo irpoiicKrrii, He r,rMeer HxKaKoro orHolxerrx, K ApeBHeii Tpoe;
3ro Ha3BaHre npor.r3orx,'ro or opaHry3cKoro ropoaa Tpya (no opaHuy3cKu
f/o),?,!). rnc B CpeaHue BeKa npoxoarrnu roploBr,rc rpivrapKx.
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Pa3HLIe Mepbl, npxMcHrleN{r,le npx llrncuuBarlxr'l roBapoB pa3Ho.o

luna. npxBenx K 3a6 Brroii craptirrr()ii tlrl rrc: ItlTo sccur 6onblue: ()yHr

:ronoTa xnx oyur nyxa?' oxilstrRirelcr. lnxonLllrlKl{ pa:]Hr,rx crpaH nonx_
Hbr pctnarb cc no-pa3Horvy! caMLIii Irpocrori ortrcr (ero aa,rr ocbKa, oltuH

,r3 rcpocB Krrxr JIbBa KacclHq (KoHIy,{-r l{ L[l saM6paHntt ) :rBy'r xr T aK:

"OyHr+yrrroM 6yner!'.r. e. OyHr 3onora Oynr nyxa Bec,r olltlxaKoBo.

A ll(rr url(onbHrrKx aH.nor3brtrH6lx crpaH ro,[xHbl orBetrarb xHatre: (OyHT

nyxa rccxrt)on6ue!' flo.reMyTaK?Aa noToMy, qro B 3Tfix cTpaHax nyx (KaK

r npyllrc roll3phr) BiBeu,rBaloI c xcr,or!hsoBaHl,|c\l rHrTxicKofi loploBoi
(KoMMcp,recKoii) cxcre]v,Ll Mep <3BcpllbI().toiic, (avoirdupois - 3'to crpaE-

Hoc crloBetrKo ltporr3olxno or cTap[HHoro (DpaHUy3cKoro BblpaxeHxs, 03

IraqaDurero (roBapr,r Ha Bec'), B Koropoii I oyHT = 451,59 r. 3onoro xc
(a rax*e apyru. 6naroponHLlc Merar1,l6l, aparoucHHE,e KaMHI{ r JleKap-

crBa) rr p l,t Hrro 83BeIl]uBarl, no apyroil c Mcrc Me Mcp - MoHerHofi (TpoiicKofi)

r., anreKapcKoii, B Koropofi I OyHr = 373,24 r noHqrHo, qro nlx B3B€ruu-

Banu (a Koe lae x cefiqac $sctDvRaor) B ToproBblx d)yHTa-\, a 3onoro -
BTpoiicKrx. u floroMy (byHT nyxa BecHT6onbrre. Kcrarr'{, B XIX BeKe rara-
guii nyx - a oH caMbrfi Tennblfi - npolaBaJla no 6-7 py6nen 3a OyHr; 3ro

6buu 6onbrnleneHrru. TaK.{To no3BoJlrrbce6e ctIaTb Ha raaaqEei nepxHe

MomI{ TorrrbKo ucKjlloqlr€nbHo 6orarble o!r1...
Jlrc6onbrrHo. tlTo aHmos3HqHbre ukorl,HltKu aolD(HLI -qaBarb nprlMo

rlporr4BonoroxHhri orBer Ha o.leHb noxoxxri Bonpoc: otlTo Becxr 6orLue:
yH(urr 3onom l{nu }'H[x, nyxa?, r]To6u noH9Tt, B qeM T]"r rero' Haro cHa-

'{ara "pa3o6parbca, 
c yHuxeii. [lo aHff xilcKx yH url, - o,/rc?, croBo roro xe

rlpoucxox,qeH r..rro Ir,ir,c, (noi1M) - or rarH HcKoro llrcla - aaBeHaauara,
,racrbr (rMeerca B Bnty aBeHanuaraq qacrb (byHra no rpoficKoii cxcre-
Me Mcp). AeruM 373,24 Ha 12 u nonlqaeM 3l,l r (6onee m'rHo 31,1035r).

B rpoilcKxx yHqr.{rx no rpa.4uut x fi3Mepflor Maccy [paroueHHElx MeraruloB

B MOHeTaX. A TOM qUcne U OTeqeCTBeHHdX

(rcbr,reii,rux x naMrrHLIx). nocMorpxre Ha

Oororpaoxo rep6oBoii cropoHbl ro6xnei-
Hori MoHerbr, rr6lnyrleHHoii ( 25o-nerulo
MocKoBcKoro rocyrapcrBeHHoro )T rllBep_

cxrcra (p c. 2.2). B npaBoM H xHeM y.ny
pmloM co 3HaKoM MocKoacKoro NroHerHo-

ro asopa (MMA) yxa3aHa Macca cep€6pa

B rpaMMax, coorBercrByrclra, orHoii Tpoi_
cl.oii yHu - 31,1.

A Bor B ToproBoii ( KoMMep'IecKoiil ) cxc-
TeMe Mep Ta xe yHultg onpelenreTc, xHa-
qe - KaK o-[Ha uccTHaluaTa, qacTE Topro-
Boro OyHra. r. e. 28.25 r. floeroMy yHuu,
nyxa BecuT MeHbue, qeM yHufiq 3onoTal

Prc 2?. to6rnenHa, rotsera
(250 ncr MtY, colepxsr poB-

,ro orHy lponcryD y8unn src-
tu.o cepeopa

K cKa3aHHoMy MoxHo !06irBxrh, ,{ro o6ueynorpe6xrenbHoe coKpa-
ureHHoe Ha3BaHre yHuuy (oa) nponcxoanr or nrarrbrHc(oro Ha3BaHy,
orzd. A xaKoe orHorueHl{e K yHuxrr uMeeT aHrrHicKxii nrciiM? OKfl36tBa-
€rcfl! oH roxe cBr3aH c trflcnoM l2 crrenyrcxrxM coorHoueHheM: I ll,oiM =
= 12ruHnfi:2,54 ci!. Pa3Hoe xe HanrcaHue (rr npox3HoueHlle) o6r,lcHr-
ercq re}r, qro croBo ornrs npflulno B aHrnniicKuii r3HKr3 crapo(bpaHuyl-
cKoro (rrce), Torua Kax lroao r)r(, - x.] aHrnocaKcoHcKorol,rce I noroMy
nolBeprrocb 6oree cxnbBoMy xcKaxeHxx). PyccKoe xe cnoBo (Atoiivr,
Koropoe BBe[ flerp l. flpo,1cxoltfi or ro/uraHr:tcKoro d&ir, - 6on6rxoii na-
neu pyxx; ceii,rac aro croao ocr:urocb rorbxo npx r{3MepeHHx nuatlleTpa
rpy6 (craH.EaprHa, BoaonpoBo,tsarr rpy6a B AoMe o6LrrtHo rMeernuaMcrp
nonlrciiMa), a raKxe B cJtoaax oTpex.(rciil,"toBaD (nyuKa) x AloiiMoBo.lKa
B cKa3Ke AHnepceHa.

A renepb nonpo6yijTc oTBeTrTr, Ha raKoii Heo66r,{sr,lii Bolrpoct nllTo
6on6ue: Macca I xr nyxa xnx Macca I Kr sonoTa?t flpatsnrhHbrii orRcl Mo-
xeT noKa3aTrrcrr aaM collcptilcHHo flcoxrnaHHllM: Macca KM.rrorpaMMa Ityxa
6onbuelA noqeMy aoxf'rraii rc caNru. (noAcKa3Ka: r 3ororoj x nyx nrBe-
uruea,ru y nac, ua 3crtre. a He rne-Hlr6ynb Ha JIyHe!)

Ceii,rac npar(rH.rec(fi Bce yseH6re, B ToM qucne Ir xfiNlxKx, no,Jlb3yloTcrr
Merpx'{ecxoi cxcreMod Mcp. B Koropoii Maccy Br,rpDKaor B K}!1orpa},Nmx,
rpaMMa\ x Mwl-rr I rpaM]rrax, B oco6brx cryqanx xcnonB]ror euc 6oree MeIKue
erxHtlltrl MlrKporpalrMH (MruuruoHHbre aoru ry,aMMa), a xHoraa x HaHo-
rpaMiflr (MrrqrxapAH r,rc non I rpaM ya).

BH caMn Moxere x3roroBnrh
BecH fi rrrpx K HrlM. ,{cnoJ1l,3y, cit,
MSIe npocTbre MaTepxalrtbt: ItrrKyK)
arrroMr,rHueByrc npoBonoKy. Hr.rrKlr
x rerKne nracTl\lnccoBlre 6aHo,txl,I
(B'ra(xx 6aHovrcx npoAarcr BflpeHhe,
iioryprbr, rBoponx r. n.). ycrpoiicrBo
BecoB BI{AHo u: pucyrrxa (puc.2.3).
IepeBqHHa, (rr,rM ,erxa, MeTa,'lnl{-
rrecKar) crpeno{Ka-yKa3a'rcr'rb llp]r
paBHoBecflu pacnolafaeTc, cTporo
Monb HurKrl, Ha Kmopoii nolBeu]e
Hr,r Becbt. Ecnx crperKa orKrloHrer-
cq oT BepTHKanbHoro floroxeIug,
Ha.qo 6oneenerKoe KopoM6icno BecoB

)'rrxenyTh - HaMoTaTL Ha Hee Hc,
lrHoro roHKofi MenHoii npoBonoKrr,
raK.{ro6Er crpe,rKa pacno, ar'aJ'r ircb
EpflrKanbHo. A rnc B31Tr, flrpu (xu
MnKr'{ Ha3EiBaloT rx pa3HoBecaMu)?

-<:::::::':

?xa 2i CaMole,Ln,,rc Bccu pilG
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PaHbure c arxM 6l,rro npocro: \1oxro 6LUro ucrrcnLlorir ri !NrcrIr,ro, \m-
Herbr. Kol'oplle,rcK.rtrrrrrn r (lccP {c Ic6(!rhIllrvrl rlct)epLrB Nrr) c 1926
no l99l ronu: KorLiiu r.crrrr poRr() I r (rorrclro. cc
cTcp.rrlcb). xl]),\xo cc!rH ,r \olrcra 2 r. rpcxKoncc.lHa, 3 r: nllnrnx,
5 r DolNrcxHo. n rnurrcii ceMbc coxpaHy.,r{cb raKue Nroncrbr, xor,l [n, rrc-
cKonr,Ko lrrq/k. I()r)l.l Dbl Moxc're c xx novouLbro 143rororlnrL ce6c [cIr,rii
lrl60f plI(rrccoll. ucnonb3y,t &'IloMr{Hl{cDyn npoBonoKy norl\orLrlllcfo
lr,r!i rt'x '! r\(,r,rl\rt ne racr(,r )lornk BonH) qaruI<y Lr:rlcre vriIrIl].

x B ruvrvI() klcorreK npoEonoxr{, KoropLrii Becxr 6or6rue I I ocropo^-
Ho r)rxlchrBa, (,1 IpoBonoK,l NraneHbKre Kyco.rKx,no6ciiTecb,.lro6hr Decbl

It,rIr.Ir r p:rbHouccHe. AHart)rH,rHbrv o6nfl lov c0er.rx rc ABe llrpr.r/ no
2 r. xcllonb3yr -rfi6o crapylo n8y\(oneeqHvro MoHerv (1.aKxc \roHeTU Ha-
rLrn:Lrrr .nBtIrl(f,\rr": r]\otre,rL.ru6rln. ril\rurc r'rroii \roHernI \r.aHo
6r,!r() no3BoH Tb no rencooly-aBroMary). nH6o coopeNreHHyrc poccxir
cKy$ lo-Konee.rflyro MoHery. xoropa, roxc Dcflrr poBHo 2. K coxarflrllo,
i\racca 6onbuxHcrsa coBpe\rcHHblx voHcr (Heuenar,l Ilanpnirep. I Ko-
neiixa uecr{r 1,5 r. 5 KoneeK - 2.5 r, I py6rr, - 1.3 r A rro,re\rv rB},xl.p:]\r-
\roRr,rx rxpeK aorxHo 6hrr6luc:) [lo-ro[r]'rrro c-raHraplHr,rij Ha6op rllp6
parroBecos raxorl: l,2,2.5, I0.20,20,50, I00. OH nolBo,rnc-r Rrlccx1b
il{)60ii npeaMcrrriccoii or I no210 r(Br,r \roxereorpaH,lxrbc, <lrlprvx,
no 20 r). Korna 8ri rraqHerc DlrlcrxrrB:rrr,. ro cavg y6cnrrrech. rrro raKoii
Ha6op - calbrii yxo6Hbrii. TcIcph 4n, Dac rrc cocraBxr 1p)aa xrroro8xrr,
<rxpu, llo 5. l0 u 20 r (2 uryKll). Ecnr{ Baurr nechr oKll]iur'rcb Aoclllorl-
IO 'tyRCr BlrTCJl hfl btNl u l,l cTpcjlKil laMcTlio o'l tol o HrcTc, llitxc pll ratDyJKc
i ri rronpo6yiirc rt3roroBu r, rxpbxx no 0,5 rt KaK rro clcrarb- noiyriaiire
ca\flr. c no\rourbro carro.re-lbrrux BecoB x rrtpb nH npouererr HeckorbKo
r{Hrcpcctrhrx onbrTos.

A,rlr 6onee ro.rHHx 3N{epcHrlii xr,rMxKll,roxr,3yrorc,r irH:ur,rrr'lqccKrur
aecat\41{. Kofaa-To Kaxnbrii SKlcNtnnrp all&ll{Tu,lecKll)i BccoB r,r lfolots
rrrrrc, r\racftpoM BpyqHyo cronnn xopouxe Becu orrcHb noporo. yxc
B Haqate XIX BcKa ro,rHocrb cn v brx r-yqlx x BecoBlocflrrrra 0.001 r(rLln
I rur). OaHaKo.qxrur, He\rHor[e xxN{rjKr{ Nrollrx n
cJ\r nJAe ,lLrvcHr,irl,r,i runcrfl,,rr rr4v11l\ l'l(Hc rlr"6 b(nIe ui, INr. r

R r\!oronbre roilH flnoxo o6opynoBrHHyKl na6opalopIro ir xoBojr r,ro fpy6bl
!I rrc(.I\rx, no rro\r! rrrr nonrreHt{r Ha,lexHbr\p(4 rbrJ'roBoH dLr r xbrH!^
rcH noBroprlb o,qriH u ror xc aHil[x3lro 20 30pa3l3a l0ncl 6cpr(cnll]c
npox3Ber aHanus nope4Ka 2000 coeAaHcHxli, cocrorurxx x3 43 )rcNreH-
roB. MoxHo ror, bKo rlocxxurarlc, !,cepAxcrr1. c Kaxxr\r olr Iponeiar ]1y Ko-
rocr.Lr!H\kr pJ6ory Cnycrs nL,erI crorerhc rp],ror{,rirrI\'HrlrLllr \I\fl rl<

Bllxr,rc.rbN Ocr0:!rbi, onxH fl:, nepBbrx.laypearoB Ho6ereBcKoii Ipcul|
no \xNr!rn. yolncr) B iry3ce o6opyaoBaHrie. c KoropbrM pa6orar 6cpllex,,
yc, cKa3an: (MHc crilrro coDcpueHHo ncHo. KaK r\rarro 3nBxcxr ol rrpl]6opa
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I KaK ]\rHoro or veroBeKa, Koropbtii r tc-
pc-4 Hxr!, cuilor,. KoHegHo. OcrBa.rrbn
,rMen B Bltr'ly HeTon6Ko rlccLt. u cro cno
Ba ocTarc-tc, 30 \,rororr cnpasen.qxsr,r

Co BpcNlcHeM Bcctr coBepuctr-
cTBOa&rlIch. l{ rrcpe3 Hccl(onbKo 4ecrT,l-
nerxii yxe Kaxrhrii rr{\fl{x tl\rc, 8o.J

MOXHOCTb AIBetxnBaTL lla cTaHnapt rrhrx
aHtuIllrurrccKIlx Becax HccKonb(o rpaM-
MoR BeUCCrla C roqHocU,rc no 0.0001 .
(p c.2.4). TnKne aH.!rulx,lccKyc Bcc6l
4ocux nop \toxHo scTpcrnrh ao llHoflrx
,a6oparoplrrx. IBa 6onr,u]rx qxixtupa
Hall qarxKirrl,] BecoBt RHyrpx KoropLtx Pr.r.L4 Alan r rcck c Be.L,

cvil-rieHLxllNsa3opol!,JrB,rx).rcrxxjnHnpbrq)TLveHblxeronraMcrpa. sro
4erra0€phr, HfllHat{eIlnc xoropb|( 6uclro nycno(oirr,, Kaqallre Beco8.

ft{py a,ur aHa,rr{rxgecKHx Becoa ronxHu 6brrrr oLteHh roLrHbtyx. flo
c(orr,Ky Koppor[, ]v,oxcr r{3N{eHrTr, l\raccy rl,lph tra HccKorr,(o vy.qjx_
rpaMluoB (a 91o coBcplucHHo HeAoIycrt{\{o), rtpr noxpriDal(n..aoHxl{M
croerv 3orora. A 'l-fo6br oHtl Hc rralK:utxcb. r,r pili]perxaelrj, 6patb jrpx
Sroeur{BaHIfi ron6(o cnctrrta,lhlllitr tnH(croM. To\lHoc u]lrcllrrBaHrie
rra aHaJlH'lrrtccKux tsecilx neno,1o,'rfoe r Kponor,[xnoe, /:laxc Nr.uetiruec
ABH)|(eHUC tJOUllyXa ts KoNlHa,Ic BnxrcT Hil r{x noKt JaIHrr! nolToMy Rccr,t llo_
Mexlarcr B ruKao{uK co creKrlrHH}rMr nBepuaMll ftq o6_!er,tct,xe npo_
uenypr,r BlBcr0xBaHn, cit\tbre _:rerKUc t.npr,Kx Ha rilxfir Beca\ r rroroprlrri)l
B Brtre roH( x npoBono(llrbrx Koxe(tcxi ofiu no,(llclucHl]r cnpaBn BBepxy lla
cneurlarlbHoM lcpxaTeJtc I noMeu]atoTcrr B tryx oc Mccl0 r (opoltbrc-
no Becoa c oNro ll,lo fl laxKolJj Kol.opbrNls iloxHo l,nparlllrrj. Dpauril,
nnacrMacco8brii qepxL[i nHcx Ha RHc u, H cii jlBcpuc uxaoqyxl, TaKlle alltt_
,'IlrlvecKxe Be€bl orre[6 crox t rii rr kanpr:]Hbtii ucr(ilHt,ttec(uii arpera.L
l4x xopousrc,,ro xauaerc, Ha onope l,lj oco6o rRcpnoro NlrrHcpnxa arara.
TaKuM BecirM IocBrxlan cL uenbre naparyaobr By,tc6trxl(ax, x uK(yparHoi
pa6ore c lllMlr paHcc nonro o6yeiurrr oryxeHroD, Bor.lro flxctu]ra B pcK_
narHoii 6poLJrope l940 ro{a OHpNa .Kpxcrlra 6cxKep,- npox rBonxRuran
TaK e Bccbr: "[lpocroii pacLler floKa3HBaer. qro cpc,,l xi,i xnNtnK lpoBonnr
3rra,rxrenr,Hylo 9acTb pa6o,rcro BpeMcH,.r y BecoB. ll na6opaTopHx HcperKo
MoxHo Blt/ilcTr, xIl\tIKon. oxtlAa()ullx uo3ne BecoR cBoeiji o,tcDcnx, 3arrcp-
xxBarcUxx BaxHyrc pi6or!,. !1ro6ri poBccrx Hco6\onxvoe filBeuJr{BaH c.
B cgr3r.r c a'rrrr o.reeruHa Heo6xo!rtrrocrr, I 6r,rcrpo pa6orarorunx, yno6_
HLIX U',tOlrHl,lx Becaxr.

Bo}rxkna eo6xol VocTt, l{ ra&rra 6bHa pc eHa. noc,ttneHHo 3.rx
KpacrBUe atrilrlrrflrrecKHc Bccbt yxonrr I nporx_rtoe. HenaBrrc IJ6mJucrHc



A\repxKarrcKoro o6flrccrBx 6bur.r olly6rll|l{nfllltl JaNcrKx.
rae roBopxrocn. ,l1o rlccr,r oIIr Irrcrpv fllr( rrrrlLlKa.

r,t\'!n Ii,r,'P, Ii rr,rtt!. (r'ri,tr.ri r,rr,rrci't\'!, r,'r.,'r\
ueHTp:Ull'llliUvccloitnx6opa]oDllll.l4IloTcp9nnoHxcIoll|
ycomprrcrcmoDtlrllr. coBpevcHHr,rc aHarrrrlltrecxxc
)io6rLr rJ pr6orc. rruc,{(Hb[r oTrrccrrTenbHo {eucBr,r. ,r1o rrlor x[ \n r rrKx
Krx 6r,r I.p.(r!rr rx 3auer{arb. npxRr,rKrn K HxNr. CoBpcNrurrr,rc ricchr

,rrcrorr(cc,rvr() )nc(IpoHEoii rexHxKr,r (pxc. 2,5). Ha rneKTpoHHrr\ nccax

o6reM pacrrDpa x KaKoBa toriHocrb rr3Mc
pel r, BH. Bo3rvroxHo. Dx!L'.ru anfcLtHbre F' \ )

irrrrHKII ( ,eneru,r,r. koronbrc ,o[a ibr- 
t t ' l_1

n"j:;;:l:"run*.'ri:i;:.1,x. A g h

tr**ffi[flir
Hil'rHirrlcHu tllxb rLt, nprr6:llrarc.rrrroir I

ouetlxrr 06be\tn,(rJr\o!1I. norl'ol6-
hy oHr{ He oreH!. -,,* u,:,",p" :,,::;l:,i;: ;;'i,[]jliilt;;ll
(oHlt 6HBanr orpon H6rc] a ,tecxor'rr,Ko fL, (,i). ( ,,|"l," .,,jy f,l ..riri_

MoxHo B3Bccl,r1 Lc obrcoKoii ro.r
Hocrbro nerKHc o6pa3ubr. cra-
KaHIUX C paCTlJOpOnl l] laxe
rexerryo 6aHKy c xpacKon. 06-
paTuTe Blllt\rafiIci (lc]\t ,erle
BrB€unBaeMbrii npenrer, reN
60nh"re rH^Kon rro.:qe r.nqron
tlLuaror RecH, OH o,tctj! ro.r-
Hbrx x3Mcpcr{rJli rn€KrpoHHHe
Bec6r r\rory.r BbrnaBilrr, Bcc ro nr-

ratrrroii r c.

.'ro coroii,ronrr Ilnn-,rrrpa\r\ra-
3-,tc(lporrflr,rc secbr sKolro\trtl \tnccy BpcrcHll: Ha B3lrcrrrrDnHxc )'xo

nnr Bccr o ficclio.Ir,Ko ceK)Hil. C!,rx'rc crv'l: y ?neKrpoHrlJx necoB Bcero
oilra rrlrxKir n H K^Kxx rrpbl tllo6nr onreflfib. HanpxMep, onpcneneHHoe
KOXnLICCIrO pc]lKTUBir B rrXltC IOnOltiKA, XUMXK CraalT Cllnrlanil Ha '{auy
RecoR nyc]yl{) Jroc}ly, rranprMcp, c1rl<an.1nK. BcrpoeHrr,rii R MexaHra3M
,ryRc1u rc,1t,ltui1 rar.rnK -rurlrcIl1, RLtnaer Ha MrKponpotteccop curHai.

ra6ro cpary BUcBeqxBa-
npxqeu L r 

'(HL 
Br,k oxor roqHoJLk' lv Ickoro-

pbrl Beco! To,Irocrb lr.llrcpcHll,I \toxHo no xe]raHxlo xlleHfirb). Haxa
rne cneulrull,roii KronKrr n Ha rirarroorqrborH!r Hynxirro ]naqnr. qro
rpoucccop i litnollHnrr, Maccy cTaKitlttlrKa fi na-qec 6y e1 ntioNrilrr.lecKlt
)'rxTUBaTr, ('c. xorila R cTaKalrg K norv€cTqT B3DcurBacMo
Muorue Dccr,r rlNrcnr raKxe cneuraIr,HLre nporpaI r{br IUl, o6HapyxeHxe
oux6Ku BlntIIrBaHrr, )cpcrLrlcrrr,, nor peulHocrcii. Br,r3rrilHHblx Bx6pa
uxei rxaxrr. 'lb.rHocrb xe JicKrpoHHbrx BecoB rvoxcr 6brlh Heo6brKHo
Beuxoii. 'Ia,(. \rr,(poBecu r\remr tr ) BcrBxrLr bHocrb no 10 " r: a y-,rhrpa-

rnxporiccl,r l0 ' I Ha raK x r]ccax rroxHo orrpcrlcirrtr'r, rracc) rotrK],,
xorop)'$ BLr rx)c mRxrrr aBropy.rKoii lla,lucrKe 6yrrarxl

Kot4a xxMxKll pa6orarcT c xllariocrrrifi, Hanp[Mep. c ,ro]tHUNrl pac

rBopaNrLr, orrx 06r,r,rHo onpeaennI{) rc Maccy, a oftfN, plcrBopa. 14 B rrov
cny,rae npu6opr,rrurq onpeAeneHx, o()r,eMa Morlr 6brrr caMLrM pa3Hbrvn
11 concpl]clro enoxoxx]\rx lpyr rn apyfa Bcc 3aBucll] oT roro, Ka(o,
11

Puc ?.t )reNr[n,HL,e uceL,

,,rr4TpoR. Ho TOrllroc11, Hr ltcDc]lIKa
50 xnx I00 M,t. a 66rBaror I aJrcHbKxe riunxHrt)t,t |ll5 l0 vn cxcnc H
,Mu ,rcpca 0.5 il,t Hnu xilxc Mel{butc) no3Bolrror ()1]\r.prIn o6rer\r ]i.rrx-
Kocrx iHaqflTcILHo roqHee. Tyr xitK c Becartx !tc\r trcut ue fi3\rcprc\roc
Ko,lltyccTBo, Tc! veHbue I ueHa rexeH r. rlro6H ,y,truc Bnnerb urrd)pLl,
urKarla (urrHnpa Nloxcr 66lTr, oKpaueHa. U]ccr,|rpaH oc ocHoBar[]c un_n HApt He lacT eMl, KarlTLc, uo cror-v, ecry ero llonoxfiTb Ha 6oK (nyc,
roii, Kollc.lHo). A Ha-(eloc B Bcpx cii ,tacrx nJac tMilccosoe Konbuo He ]lacr
urnHHrpy pa36firbcr. ec,lx orr cnysaiiHo yoancr it ,n6oparopH l,r ij cron.

Koraa npt Bbrno,rucuur rutvxqccKxx aHarxroB x NrHxar\r npxxo,trrl!,
rororix rL c 6onbrtori to,tHocTbm orpcjeneHHbtit 06LcM p,(.tuopa. ,tjItp -
vcp,25, 100 xnx 500}rr.,,l,[, 3.roii ue.ryx t{crroxbryrur flc&rrHHhre rrcpH6rc
Kon6u, Or,lfiqHrerb a, oco6cHHoc.rr MepHoij xon6u y,r*o" -ri,ro"roprrbrUlKo c HaHeccHHoii D ,rcpxllcii ,lacrx Ko_,rbucBoii rlclKoii _ pxcKoii,
4() Koropoi,i Heo6xolxNto HanUT6 pacTBop, qro6H lxrty.rxrr, Tfre6yeMuil
o61,eM, y3Koe ftlpnLrlrKo no3Bonrc,t. ro,{Hee ol.Nlcprfl, o6.t,cNl xr{rxocjx,
Ecny npx AaHHofi rerrneparypc (a reMncparypa. lpLr Koropoii trJteper{
o6leM xon6H, yKa3aHa r{a crcHKc cocy,na) Hacunarb R Kon6}, ro,tHo B3Be-
lxeHHylo MirccyrBepnoro BeurecrBa. larey HiLqfirb I Hee npuNepHo a 2/3
o6Mrra pacr8ophrerh (Hanpflrlcp. Bony), raKphrn, flpo6xoii. ocropoxlo
B36onrarh no pacrBopcH , -rDepr:roro nororr irerrteHHo (a R
(oHuc 6)Ksa[bHo no l'flntrv)no,txIb Bon].pubHo..hr Nrct( . to no t)itytcq
pacrBop BeuccrBa ro'luo lltccTHoti Maccbt B To, ro rrrrecrHori o6neMc.
3ro norDo.,lreuerxopaccrruritrb KoHueHrpau r{) lo,rrylrer'rHorcpncrrop,l.
,lTo an,I xIr{r{xoB oqeHh Baxt()



l4Horna xnrxrKiir,r rpxxonfircq obrcnrrrDrrL oa)c ollcprllrll rt cruu
saHne pacrBopa 11 onpc/rcncHxe em oarr,cNftr.lcnucle,r ',ro /urr roro, ,rR)6Lr

onpeaerx'rb nnorHoc lr, l)ilcrnopa r!rr ror o rar(o cr o Mirccy pir rlcrr r ! Ha

o6aeM. ArH orrpelcncrffi r.,rorHoct crryxar nxKHoNclpLr c Rirn!orrx
raKxe xc, xaK rvepHbrc (on6br. rorbKo orreHh \rale rKfic. HnllpllNrp. Ha

I rtn Hrrx,nIr|(,r fi||(rroNlerpH no r|cl|tx nxnerrori c orrrH\rHv v,tkrM
roHqHxt,\r. (-rr,rtrtura c Iovotubro ArrcTl4/t,llrpoBrPltnI uo0bt 11 ti ,t\ ne-
coB orpclcrrror()6bcM ,rr,rKHoMerpa. rrocne q€fo ero NioxHo ncno.Jll) (lBa rl)
!,rrrr ofl pLrLcreH,l nrrolHocl M rro6oii xrn(ocrx,

AHanoroM MepHoii Kor6br Ha He6onbuoi o6be rRneerc, McpHa,
nHnerKa (p[c.2.7,d, O. Ha Heii Toxe ecrb pl,rc(it - Ko-rrb(eBa, uerKa
B BepxHcii y3Koii Apyrxe nunerKk - c lie]leBllrrNllr
rlo3aorlrroT oTMeprTb pa3H6re He6or6rxxe 06LeMH xynKocrx (o6Hq o or
0,1 ao 10 u,r) c aoc, aro,lHo BLrcoKoi ToLtHocTbn. O6palrle nHIMaHxe Ha

nBe nlrncTx,r Ha l0 Mr. JleBas pa6oraer (Ha cxr4B'! 1 c. r'r3 uee BbrnycKalo'r
Becb Ha6paHHLri no onpelereHHoro rrcrcHm o6ae^t xfin(ocTr. C noMo-
rbrc npaBofi nfineTKlr Ha l0 Mn o6beM xuAKocrx ori\rcprrcr no pa3HocTx

leneHni. MeuIeHHo 3aTraIBaT6 xnaKocTb B rluneTx! r cnrBalb H3 Hee

MOXHO TAK: yKpenUTb rra TXTaTL{Be D UcprrXa[bHONl O]tOXerrUU ni,inetKy

ilH
P!..2. 2. Meptsa, ntrncrxa 

"a 
5 ytr (a). trtrncrxtr H. 1.5 rr l0 $r(6). inrxpontrrpnu(d)

I npncuoco6neH c ,a M6()pa tr crrM xnrlxo$ ! (.,

I,| p4troM c Beil B ropx3oHTMbHOM nOro,l(CHux - Menxu HcKxil oAHopa3o-
86rii rxnpuq (6e3 rrronKn) notrxonruero o6reMa. 3areM coelr1Hxr6 Hocr{K
runpfirra c BepxHeii rracrbrc nHneTKn KycortKoM pe3xHoBot,rpy6Kx. Me!-
IeHBO AsUra' nopuleHb unpxqa, MoxHo Ha6,{paTb B nxnerKy fi €nxBaTb
,3 Hee HyxHoe Korrr,tirccrBo xfinKocru. Cyur€crriyror x apyrxe npxcnoco6_,eH[, c pe3fiHoBo, rpyueii, HanpuMep. noxa3aHHoe Ha pxc. 2.7, s. npx
3ToNt oT|liuaeT Heo6xoAxMocrb s ulTarullc.

_ hHoraa Heo6xonrMo Togr{o orMeprl.b oqerrL Manbli o61,eM pacrsopa.
An, sToro cyruecrLryor JtjIKporxnpl,luhr; u3roroB,leHHble c shtcoKoii Toq_
HOCTLTO! OHU jIO3BOnSOT nepeHocxTE fiJ o,ltHoi eitxocTx B npyryD Mtlrrx_
oHHbre4orI ilHrpa, r. e. MUKponHrpLr (vK/r) pacrBopa. orctora x Ha.]BaHfie
unp{UoB. Mxin}roHHa, Aolt, xxTpa 3To rbrcr{Ha, Iorls M,lllnrrluTpa.
[oKa3aHHbrii sa pfic, 2.7, d u] rrpHu opx norHoNr el.o 3arorHeHuu tsMenaer
I MKI xxrKocrlr, a qeHa caMoro Mau]cH[Koro ac_rleHx, - 0.01 Ntxj. nrq
cpaBHeHun: MtuteHLKa, r(anerr,Ka pacrBopa x^teeT o6Lc[1 oKO,O 0.02 Mn,
,rx 20 [iK[!

B HexoTopt x cnyrasx xllMIKyrpe6]rrc, lbrehcrrfiTb Koj Hqecrao orrf,e_
IeneHHoro scuecrBa oo o6rcNty Bcrynaorllcao c HnM B peaK[xro pacrBopa
npyrofo ReurccTBa c rr3seosoil KoHUeH1,pflUXeiji. STOT Ip,,eM B O61]CMHOM
aHarrn3e Ha l6t BaeTc, ,rriTpoBaHIeM; O HCM tvD eqe notoDoplrM. xolua peqL
noi{eT o fipo8eneHxx xrlllx,lccKoro aHar,13a. B xxM]qecKoi:i ,a6oparoprfi
[3MepeHr,tc oeLeMa n]pacxoxoBaHHoro pacTBopa npoMllllollT c noMoxrhro
oroperKx -,aquHHoii creKrrrrrHoii Tp)6K1, c aeneHsqMr{ ll c KpaHrrKoM BHI-
3yt c noMoult K) xoroporo noMcuteHHbtii B 6roperKy pacTBop MoxHo BDo4HT6
B peaKquro Hc clpyei. a no Kan nM (poc. 2.g..r). O6tcM 6rcperKu ntoxer

Pu.. 2.8. Ha*r {.trru dEpe,xx ( xprHrrrcM
(d). yBcn curerb u
\lcpen, )poBH, d rrlirr B 6npe,xr (ri). ;p
ctrd.ooreHtre c pLnr nFon rpybmii x uapnh.v.

3aeenrknrce tpa{tr((a)

jt
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6bnb pa3Hhrii (Hanprvcp. Ha 25 xrx 50 Mn). Hil ctcHKn 6x)DcrKu HaHe-
ceHH reJreH r. no3tsonlruuxe firNrcpurb o6bcM prcrBopn c ro,lllocrb$ xo
0,1 M,r Hnx &lxc ro.rHcc.l!r, yBer ,tclrLrr'r1),rt()ctu oTcrtclil cyrucc rylor
cneuxilrrbHrrc npxclilBKrr c yBenxqxlenbHbrv cIeLrroM, Koropue llaacBa-
lo,rc, Ha 6mpcrKy n MoIw cKo,rl,3uTb no Heri (pnc. 2.8. O. fnqn, D oKy-
rrp nprcrlulK,r, NroxHo oLreHb roqHo yc,aHoBr.{Th norloxeHlle s 6,opefKe
clon6xKa xr,lKoclu rrc ce MeHr,lc(y - BorHyroii 'racB Ha rparrHue x,IA-

KoHc,r ro. 6rcpcrK'{ (a,racro x nrnerKx) Hc ncpxar Bo Dpevq pa6orr,,
pyKilrlrll. a rrptlxpen,rrglo-t l1x cfleullarl6HHnlI SaxuMavrl ( cTor"rKe lxTa-
r,lua. HxxHcc ocHoBaHl'I€ uraryBa o6LrqHo aerqarcT qyryHH6lM rl Trxe
IDm. no3TONly IITaTIB CTOXT Ha C'lone OqeHr, yeroii'rl{Bo I, ero HenefKO

Ao cxx rrop B HeKorop brx na6oparop fiqx B:\rccro 6ropeTKx c KpaBuKoM
ucnorL3yror 3Haq[re.fl bHo 6oxcc,leureBr,rc 6bperKn, oKaH,rnBarcruue-
c, npocro clcx,.I'HHblM lrocnKoM. Kax xe rorna (cnycKaT!' x3 6ropeTK,l
xtrrlKocTl. Tcll 6ojlee no KarLrrM? Arr, 3Toro xHnrxKx naBHo npluryManl
ocTpoyMHoe llprcnoco6/'IcHIe: Ha HIxHloro tracTb 6rcpeTxu SatreBaoT He-
6onbuoriorpcrokpe,xIono,i rp)6rn. nH!,rpb xorono,i HroHrror creKnrH
H6,ii urapux, a noroM B cBo6o.4Hr,rii KoHeu ipy6xl{ B€ralnrlor He6onbrxyrc
crcxnqH Hy lo rpy6otrKy c BUtTrHlTbrv HoctrKo\r ((aKy anTetlHoh nunelKM).
AtlaMcrp uapflKa,[onxeH 6bl[r 6orbue xfiaMerpa rpy6KH, rorna xv!-
Kocrb x3 6r.ope,Kx BbrnxBaTr,c, He 6ytcT (puc, 2,8. 6). Ho ecnr{ 6onLU,rM

,Karalc.rr,Hr,rv n;rnbucrr H,rnaBxrb,ra rp)6I(y 3 rov \recrc. rae BHlTplt
cual,rT uapux, cTaparcb oTTrH)'rb pe3xHy HeNHoro B6oK, Mexny rxaplkoM
,I nH]'rpeHHcii creHKoii rpy6Ky norBxtcr [e6onbLxo]i lalop. u )(J,Urxocl b

36roperK[ l] a,r Her npocarr fi Barhcfl. Perynupyrr Aa &rreH ae Ha uapuK, Mox-
HO 3acraBxr6 xnlKocrbJry'r6c, cTpyi,iKoii, a MoxHo pelrx,rMx orlenbHbr-

flepeueurnauue u r€pMocrarr{poBaHr,re

Korla u3 6roper(x pacTBop peareHTa ao6aBn oT K pacTsopy B Kon
6oqxe rrI xrMxvec(oM craKaHe, Heo6xoaxMo xopo ee flepeMetnIBa-
flvc, flepeNlcursaHfie HyxHo x Bo NrHorr{x apyrnx cnyqarx. KoHc.rHo,
MoxHo BcrprxMBarB xon6oqKy BpyqHylo, oco6eHHo ecrI oHa MareHb-
Ka,l. a xlln(ocru B Heii HeNrHoro, Ho B nrc6oM cry(rae flpoxre y npx-

nepeMeuiuRalrxe npoycxoal{T aBroMar}iqecKr. Palibrre
4rrr 3roro 6un o4uH croco6 - HaA Ko,r6oii xJru craKaHoM c pacrDopoM
ykpcrneru Ha urar re cneuHanr,Hhrii Morop,rxl'. roropbrii Bpxuriln
!l ,tHHylil MeTaJUIIqeCKyrO rllx cTexrrHHyto nano,rKy, KoHeu (oTopoii
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6bu onyxreH B pacrnop. A,r, xy.lLxcro
nepeMeurHBaHlL Kolreu cTexJrqHHoii
nanoq(u Herpy4Ho 6uno npH,ry!,quBo
r3orHyrb c noMoulLto ropenKu. A Ha
nteraJu ll lccKylo nar'ro{ Ky lloxHo HiueTr,
I(aKyro-Hx6ynE Kpr,trt.raTKy. Pcryn py,
HanprxcH'{e Ha Molopqr{Ke, Moxt{o x3,
MeHrrb ckopocrL ero BpaueHxr, qro6br
xrutKocTG xopotxo nepe:uerxnD.trach x
B TO XC ApCNtrI He nUnJtCCKXOiUtitcb xl
craKaHa (pxc. 2.9. a)-

yKa3aHHr,lii crroco6 nepcNtcIlMBa
Hu, He Bcernayro6cr. oco6cHltoccxfl B
pacrBop Ha,(o tro6asnr1 b pcarclrrLI,tJlx
x3Mcprrr, B HeM rcMncpal.ypy. B ,rakur

cny9arx MoxHo llc,tonb3oBaTB NtarHl,lT
Hble McuanKu. B He6onLUJoN,tuxgKc
c HeMarHr.rTHoii KpurxKoii HaxolnTc,
MoTopql{K, KoTopbti, Bpat]acr crJlHr,rii
MarHfir. CKopocrb cro BpaucHr,t, Mox,
HO peryxxpotsar|, t\tcHr, HanprxeHxe
Ha MOTOpT{HKe C noNlotuLrc pyxorf(,
Ha nepcaHcil naHe,tx rqy.rKa. Ecnfi
B UeHTp ,lttlltKa. nprMo Ha,a HcBt1,4fi-
M6rM MatHltTor. nocTaBxrb cTaKaH Bnn
Kon6y c pacrBopoM, a HanHo norloxxrb
Ma,,IeHhKril rrarHnT. 3anaeHH6rn u creK-
rlrHHyro urn ftr]acrraccoByto Tpy6oqKy
(3m u npenoxpaHncr pacrBop or 3a-

Pr.r Zr. flptrcroco6]eHtrcxn, ncpe
rlcrrBaHu, c Mriopq,rcM Gr), nepe-
!. r BaHre c r()Mo!rb$ M{r r.Hon

curaixx (rt)

rprlHeHur, x yMeHr,rxaer rpeHre o nHo cTaKaHa), ro, spaxlae Me[rreHHo
pyKoerKy fipu6opa. MoxHo nor:/qnr6 B xxlKocrll lacroqufiii <rop
Haaor - TaKoii, Ka(oiji BxxeH fla pfic 2.9.6, t]acro MatHxrHLte ltlcrxa,rKu
cHa6xeHH perynqple brM nolorpeBoM. TaK qro \roxHo oAHolrpcl,eHHo
rrepeMeL!xBirl b pxc tuup x HatpuBul b eto ro H)^HoH t(\lIepa tynH.

A ccflr HyxHo BbuepxrBal.L peaKurroHHyto cMec6 npn crporo no-
crorHHoli reMneparype B TeqcBHe njfiTcnbHolo BpeMeH[? Thru, npo6neMa
Bo3Huxaer! HaEprrNrcp, npfi l'l]itepeHll]t cKopocT} peaxuxr, flocKorbxy
cKopocrb Moxer oqeHb cxrrbxo 3aBxceTL or re\rnepalypbr. B laKxx c.rly
qaqx xcnonb3yror TcpMocrar. Ha3BaHxe lToro npu6opa roDopfiT caMo 3a
ce6r: oHo npoucxotxr or rpetrccKxx crotl .repMoc, (rennuii, (lr,ru
qepMe, - (xap,) x scTaroc, - (c'roruflii,, TcpNlocra.a yxe noBonhHo
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cioxHbrii Ip[6op (p c. 2.lll). Ero ocHo-
Ba 60rr,,Ioii 6:lK. o6u,llro ]t lpoB Ha 10.

B Hcro ,t!Ifllncl!,r xucrxrnxporrllrn, uoaa,
KOTOpA,| IHICHCTtsHO IICpCMCUTT{DACTCJT Me-
uanKoii c MoTopoM (Lr[nIx/tp 9,oro Moropa
BxneH I] rpaBoii '{acru)- BHnpI 6nxa pac

noloxcH 3xeKrpxt{ecK fi HarpcBarl'-]ll. fl p]r
BK'IloqeHflrl KOTOpOTO tsOilil Ha'rXrrrer Ha-
rpeBarbcrt cc TcMnepaTypa xoHfponlpy€rcrr
o6HqH6rM na6oparopHbrv repNrot\tc'apol\1 (oH
pacnorloxeH B 3anHeii qacrH cncDa). qro6!,r

npeKpaT[T6 oarpeB,apu rocTHxeuru onpe-
ler'reH Hoii, lapa Hee ycraHoDncHroii rervnepa-
ryp6r, rcp\rocTirT cHa6xeH raK ratrbrBaevbrM
KoHraxrHr,rM repMo\rerpo\r (ofl pacno-toxeH

Pr.r ?./a 'hn rcplo$ar
ro3Borrcr norl.lcPx r*trr reN'
.pdlpy d 60 ro +100'c D caMoM ueHrpe x npuHuxn cro aeiicrBfiq

\ dbrcoton roqHucrr.n.aun a- 6y!er onxcaH B pJccra ic o Tevnefarlpe
ri..o,E or l( '!, -,{(r 'C x ,ep\rovctnil\). HalH.r,tel c roHtilrtHoro

c rocHocrlrr +0 02 "C
tepMovctp.t - nuLtlo'rflrh (c Io\lorutx) pJC

ronoxeHHoro 3a HHM pene) HarpcBarcrr,, Kax ronb(o remncparypa nor-
rIt{Mercq tro HyxHoii, r, cHoBa aKrrcqur6 HarpeBarerb. ecnlr reMneparypa
,rvrb-etrb noHH r rcr. AreMneparyp:l t, Ipx6ope noHllxaercglte ctonbl(o
or oxraxreHfl, ero ao3,ayxon (3ror pouecc oqeHh Men"qeHHu ). cKonb
kn or oL[ax-4eHtt, o6HqHoir BoJonposofiHoi{ Bo0oi1. nporel.Jlourefi qepei
rrerafina,{ecKl'Iii 3MceBrK (oH Haxoar,rrc, BH]"rpn 6aKa x noroMy He BuaeH).
BBon Bo4br x cc BLrroa ocyurecr&rrrerc, nByMrr pe3riHoubtMg uuaHraMx,
l(oropble npxloclryHerorc, I( AByM KopoTKMM MeTarrnxgecKyM Tpy6oqKaM!
Bn,4Hbrlr rr,reBoii 3anHeii vacrn rcpMocrara- TaKrrv o6pa3oM, KoHraKl
Hhlii repMoi,eTp ocyuccrB,lreT lorxr{ri "6turaHcr Mexny HarpcBarene\r
x tox.rr:rtrrrr€,,rer, I no3Bor'rreT nouepxfiBarb re lcparypy 3 repi\tocrare

IprNrepHo 10,1 'C B uH-rcpBanc or +l no +95 "C. 14 ecrrx
B rcpr!,oc'laT floNrccTr{rb Kon6y c BeutecTBoNr, TeNrnepaTypa Bcutecrm 6}acT
locrosHrroii ao rcx nop! noKa pa6orAc|repMocrar. Ecnx K Borc no6asxrb
ln14uepnr{. reNrncparypy MoxHo noBbruarbyxe no + 160 "C (c noBbrueHr,r-
eM reMneparypu B,r3KocrL rnuqepHHa 6h,crpo cHt,xaercr). a ecrx Brpyr
noTpc6ycTcrl eue 6onee BbrcoKa, reMneparypa (qro cnyracTc, penKo).
a TeprrocTaT rnr ,l t(ltoT tal( Ha3blBaeItoe uh, r,IttrpoBoe Macno. KoTopoe Nox-
rro HarpeBa rhro 100 C' KoHrqHo, r.r xolrrponxpvroruxfr. n xoHlaxr Hhri:i rep-
Morr€Tpbr 4o.,lxHr,r coorrlercrBoBarb pa6oqcM!,nxana3oHyTet\tneparyp.

Ecnu I crre(,ranbHyro MerannuqecKyto eMKocrL, BcTa&ieHHylo B 6aK.
IIONIeCTITTb IeI. TO TeMneparypy sOI',l 3 TepMocmre MoxHo noallcpxuRaT,,
6onee HM3Koii. ,rcN1 (oMHaruar. Ecn xc nea cMe arb c
orrycrxrb ievncparypy Hxxe Hynr rpaarcots ,lo UerLcxlo (Ho caM repMo
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crar npx SToM npruerc, BNrcclo Bolhr 3anonHlrrb H[3xo3aMep3arouefi xl'l!-
KocT brc. Hirnpl,IMcp. aonHo-cnlproRLrM pacrBopoM), leopernqecKx cNiecB
rrbna c nonapeHsoii cor'rblo Moxer noHr{3x,rb reMncparypy no 21.3 'C.
a ecjrr{ ne,q cMeuaTL c (pllcTannaMn xjropxcToro Ki![6uxr, r{oxHo oo-
nyqHrh rlaxe -55 'Cl Eue 6onee Hu3Kf,ro reMneparypy, no 78 'C.
aacr ncyxoii nen, - rBepxLrii yrreKxcrbrii ra3 (ero ui{poKo Hcnorbry(),r
B nrrreBoii npoMLrlnnelrHocTx. Hanpuillep.nnq coxpaBeHxq opoxeHolo
xJpKr\r .re rov). y\recrHo cKJ ra tb. q to q,lc r bt ?TxnoBHri cnlrpt r,l\tcn-
rael rplr cue 6onee HUrKon rcNrneparype! npyMepHo npr ll4'c,npau-
Ila. rr xe -100'C oH yxe lta!l'lHaer 3arycreBarb.

Ho rTo lle Bce..{ro yMecl .yMHbrii, npx6op. B caNloii llpaBoli ct.o.lacru
Bu.tHr cure napa rp!,6o'rex. K xoropbtM npxcoenraHcH6, yxo{ruxe BflIat}o
pe3fiHoBue lUraHrx. Ecnlr ncpexnrc,]xrb 6enyo pyKorTKy, Boru noMtllfl.c,l
l,l ] 6aKa no olHori rr )r xy Tnv6o,lex. A no rpyt ox oHr rorxHx B{rpH!1 t.-
c, Ha3arl To ecrb uxpKynxpylourarr B TepMocra-re BoIa cnoco6Ha noA[cp-
xuBaTb flocrorHHylo r€MnepaTypy rne Hx6ynb cxlc, o6r,r.tHo Heno/rarc-
Ky oT TepMocrara- HanplMcp, B KaKoM Hu6yAb npy6opc, KoHe,tHo, ra\,,
Ha{o npenycMorperb .epNrc'r rrHblii Koxyx,
B olrro r,t3 orBepcrHrilr Koroporo Bona 6yaer
ErlUBaT6C,l. a fi 3ApyrOrO - Bl,UlIBaTbCr_

A ec.lrfi HyxHo He npocTo flotorperb r1,lr,l

O)UIAIII6 BCUIECIBO- A CI

reMnepa'rypy. Hanpxvep, .1'106r,r xoporxo
npocyur 16 ocarloK Ha Olurr,rpe? nJH 3roro
cyqec ]yrc'r' cyrxnrrr,Hbre ruKn{hu (p[c. 2.I l).
B HrIx 'rcxe xMeerc, arrrrHK TcMncpary
pH (o6LrtlHo 3neKrpxqecKuri). Hatlcaarc/,r!
x pe/le. c no|\lolrlr,ro KoToporo MoxHo 3aJ6It
rp€6yc tr yrc]t:\r neparypy- KoHc.fl ro. To,{HocTr,
noAaepxaHi, re}lncparypu B cynrfinl,HoM
uKaoy Hc rncr Hu e KaKoe cplEfieHxe c Tep-
MocraToM, Ho 3ro u Hc rpcoycrcr. B TaKxx
cyrxurr,Hbrx rllxa(bax y4o6lro riiKxc cyuxTr,
Bblr\rbtlylo xltMx9ecKyl() rrocylry.

Pr4 Z//. Boiryx s rroM cy-
nr nLroM ukdoy Mor"o rnl.|){r

!o+200'c

ll3Mepenle reM[eparypbt

Tp!,nHo Haiirx,{e.qoBeKa, Bo BcrKoit crlyqac B ur{Brrrlt3oBaHHr,tx crpa-
Hax, KoTop6riii 6br H paiy Hc y 3Mcp,rn TeMfleparypy rena. TepMoMeTp Ha-
c ro rbl(o nputsb.uH:ra Berub qovJLrHcfo 06 \onJ., oHaHetoHeo6ndu]not
BHxnaHxr. 14 ronbKo B cnyrrae Hc/toMoraH , MU npricra,,rhHo Rct!1aTpll-
Baevc, D pr_\.rHhrfi cro-q6Bx - He noBr,rlxeHa rrr reMncpaTypa? A Benbrep^ro-

i
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Merpn llo, Br{n r4c 6 cpaB H xre,rr bHo HenarrHo. 11 B'rc,lelluc Hccxon LKxx 1 t'lc,
qererxii ynoAeii Hc 6Lrrc He ronLKo rcpMoNrcrporr, Ho orru 4axe rre 3H:Lrlt

TaKOTO noHerxr, KaK roMllcprlrypr. cnoBo 3ro rlporcxolrrl ol rarxllcKo_
fo fltdfona tenryen - <co6nBnarb rvcpy,l coorDercrBeHBo lettlpeune lun
y lpeBHxx pxMnrH o:rHarrano <copa3MepHocrbr, A BMecTo reMneparypll
ucrro]It3orlMr'r KaqecTBeHHrre IoH9Tlrr: Tenro, xonolHo, xapKo. o(reHh

xapKo x r. x, lloHrlrxq 3ru BecbMa orHoclTe]'ILHLIe: onHoN{y '{enoBeKy
B OOMeUerrux Moxer 6bl16 xapKo, apyroMy npoxnanHo (oco6el I I lo ecr !I

y Hcro rrotsLrureHa reMneparypa).
MoxHo npo,qerarL npocroii 3KcrrcpurleHT) noKa3blBalouxri orHo

c,lTcrLrrocrh rennoBblx ollyueHl,rii qe,loBeKa; 3ror 3Kcneplrl{eH'r I{3Be-

creH yxe HccKorLKo BeKoB. nocraBbrc B pra Tptl kacrplorx xnx rny6oK{e
MUcI<n. B neByrc Haneiiilr BoIy nofopqqee, Ho raKoii 'l cM neparyp hI, ,1106ll

B Hee erqc MoxHo 6brro onycrurb pyKy, Kcrarl,{, nonpo6yiirc cilpocllT6
cBoxx 3HaKoMr,rx. KaKa, tronxHa 6brrb reNlncpaTypa Roal]l. I{ro6bl ellre

Moxr.ro 6blrroAepxarb ts Hcii pyKy. BepotrHo. HeKoropblc oTBeTqr - rpaly-
cots 60 70 x oqeHb yal{Bqrcr, €cnu Bbr c(axere M, qro ecnx reMlleparypa
soabr B Kacrpione 6yIeT Bllure 45 'C .patrycoB, ro oHx He cMorlr onycrrlrb
d Hee plky naxe Ha Hecronbho (cKyHr: B cpen'lloro r.rclpojllo Hanex_

re BoAy, rerlreparypa Koropon 6,1r3Ka x 16'C, ra( rrro6br pyKa B Heii He

,ryBcTDoBturra Hr,r xorola, Hu rerrra, A I npaByrc Boly nororonHee (B Hee

MOXHO,[O6aRqrb HecKonbKo KysoLr Ko u,! b^a I,{3 xo,rro4llx bH nKa), a 3]lMoii -
cHera. KoHeqHo, Botra He Ao[xHa 6Hrb coBep cHHo ne4qHoii, qroobl

He (3aMOpO3r{Tb' pyKy- Tenepb olycTr{Te npaByrc pyKy B xononHy}o Boay,

a,rreByrc B ropr\ylo, x qepe3 5 l0 ceKyHA aepcHecnre o6e pyKu ! cpea

Hrcro Kacrpro,l,o. oqylueHue 6yner lreo6blqHblM: oIHa pyKa noqyDcrByer
qBHoe renno, apyroii xe 6yaer xononHo!

(fpa4ycu rerlla' Hay\txnucL r'{3Mepqrb rorlbKo B XVII seKe. B 3rlt ro,qbr

yxe pa6oranu OpaHqy3cxxii O xocoo, MareMarxK x O'8x( PeHe.qeKapr
(1596 1650), xranbqHcxnii Ox3xK x MareMaruK 3saHnxerucra 

-Ibpp 
ven

nu ( I 608- 1647), 3HaMeHurr,Iii r.IranLrHcKIrti MareMaruK, (DLI3I,Kx acrpoHoM

lanuneo larrxneii (1564-1642), HeMeqK ii acrpoHoM, On3!rK u MarellrarxK
horaHH KeMep (1571 1610). aBr,runcKuil xxMu( u Otr3uK Po6epr Eo[rlb
(1627 1691), OpaHuy3cKnii MareMarrK. d,Lr3xK t Oxnocoo Ene3 nacxarb
(1623 1662t, Bbraarou+ric, aHrnuiiicKr'Iii d)r3lrK. Marer\rarxK x acmoHoM
l4caaK HbrcroH (1642-1727), apyrue y{eHbre, 3arloxuBru}re ocHoBbt oo

BpeMeHHoii Hayxu. Ornxqr.{renbHa, \epra 3roii 3noxx u3o6peTeHxe Rax-

Heiiuxx xHcrpyMeHToB U npoBetreHxe c nx fioNror{bro KonnqecrBeHHHr l{3

McpeH ii. 14r{eHHo nepexoa oT yMo3pxre,'IbHblx cyxneHl,lri K gKcnepl,IMeHl)

BH rBarl 6ypHoe pd rnx r e Ha) kx. npo ro. rrdoueer, no cen neHb.

O,IHIM x3 BaxHeiiuux r{3o6pereHuii XVII BeKa 6bL'lo l,I3o6pereHlre

repMoMeTpa. cHaqana y Hero 6bHo Njano o6qefo c coBpeMeHHbl| TepMo_
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MerpoM. Hanpr{Mep, lanli,len u3o6pe.q rep-
MocKon (pxc.2.l2). fannneii B3rn crcxrrnH
Hyro Kor6orrKy pa3MepoM c Kypr,{Hoe qii(o
14 npxcoe4r.{Hnn K Heii roHKyro creKrflHHyro
rpy6o.rKy an s Hoii oKono 25 cNr. HalpeB Kon-
6o'rKy pyKaMx, oH onycrx, KoHeu rpy6xx B

cocyA c tsoxoil, flo Mepe ocTHBaH u, Bo3ttyxa B

Kort6o,rKe aola rracrr4qr{o 3anonHqra rpy6K_v

Ecnx Ko16a HarpeBanacb nn| oxnaxrarracb.
,erKo 6buro 3aMcr rb, 1r'r'o )rpoBcHl, so]lLr o

lpy6otr(e NreHreTcg. BnocneAcrRun 3 rpf-
60,rKy cTarlI RRoArrrb,rrauh KanerbKy BoIbt,
Koropaq 4Brrrarracb BBep

cxr\rocru or rer\rneparypbr Bo3ayxa. npx6op
IzLqxne, pearupoBall raxc Ha Hc6oxbrxoc
HalpeBarrxe n!{ o).rrax4eH e Kor6or{Kr,r.

Ho 3ro He6hL! (Hacroruxi:i' repMoMerp, no-
roMy trro oH pearnpoBan

rieparypy, Ho r., Ha arMococpHoc natrllcHxc:

clrnx aeneHxq, qro6br MoxHo 6brro cyaxrb
o icreneHr renna,. &ur noBbllxeHx, eyBcl'
Br,rTcr ,r{ocr}r a aMErp Tpy6x yMeHE rxnu,
a ee .eqr.{Hy yserrrr{m . Berb ,reM roHbure
rp,5Ka, T eM cxnbHee 6yn
xeHne KanenbK, tsorbr reri,neparypa B Kon

6oqKe, rlro6b|roH(ar .LnxHHa, Tpy6Ka Hc

cnovaracL. ee x3tx6&r]I, - Hr{or,qa caMhrNr

np",{yuxBHM o6pa3orvr (pnc. 2. l3).
llo Mcpe roro Kal< Tpy6orrKx lcpMo

rleTpoB cTaHoBl,L.Iucb Bce 6onee y3Kxii ,
qyDcrRr{rexLHocrb repMoruerpoB Bo3pacra-
na r'{ HaKoHeu noBbrcnn

noMerrals u kon6(.)qKx

rcpi{oMcrpoB Hc Bo3tyx (efo o6r,cM o.leHb
dr,'rhHo MeHeercq c re M fleparypoii ), a xua-
Kocrb, o6'beM Koropon pearHptrer Ha lr3Me-

npu ero noBbtrteH u KaIIerbKa ao/xLr /lR rz-[aoL R clopoHy r(on5otrl<fi. i flpu
noHy,(FHHr - KKO'tuy Iny6o,rk . [Ip ,re\t y ,\tc e e rro,t.tr q h. r tFo.
Bano Ha o6aeM Bo3nym B Kor6oqKe 3HalrurerbHo c

reMneparypbr. TaK qro 3ro 6Hrr lronyrepMoMcrp r rojry6rPoNr c r p,. OrHaKo
ocyruccTtsotsaHl] aTMococpHoronaBreHu, 8'torpcM, !r(rcro Hc.lriil-ru.

IlocreneHHo npu6op lanuneJr Bce 6o[ee coBepruerrcrRorrLrcr. BqLy
crarru noaKpauxBarb, lrro6Ll orra 6brra,ly,{Lxe uLrnrra. a Ha rp\,60!rxy rarro-

ftr.:2/2l, cyro( ii, ciap HHoii
(rrin c rnr ocrpa,rrcii :rciicrDx,

l.pMooo'.

Prd ?../J. lb(araru H-
kofoFre nondr(r cr.rdrL
rI]aNri ncPuHxr.t!.Mcr
Po.6oiec tuNInNri.r{x
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HeHUe reMneparypbl He3HaI{!,rre,'ibHo. Hanpi{Mep, ecnx Harpcrr, npx noc-
TOTHHOM AaBneHxx I nU',rp Bo3Ayxa c 20 xo 50'c, ero o6r,cM yBe,rrlxrca
Aa 10 7o - Eo l, l n. EcnI, xe Harpc l r, c 20 no 50 "C rl rp Boabr, ee o6tcM
yBerxqr.{rce ronb(o rra I % (no 1.01 n). Ho Boaa np reMlreparype Hxxe
0 "C aaMep3Hcr, u npx6op croMacrca; [o3roMy BMccro Boa]l 06blqHo

rlcrorb3oBanl{ rronKpaueHHblii cn,rpT, Koropblii He 3aMep3aerIaxe B ca

MHe cr'rrhHbre rlropo3LI. l-IoMxMo gTOrO cnxpr pacuuprlercq npx notsbI

uerrun reMnepalypLr B HecKon}(o pa3 c}'rlbHee, eeM Bola. o6aeM x n-
KOCTI OT ntBlreHfi' npaKTXgecKIl He 3aBXCXT, n()3lOMy <TepMOCKOn'

crtuI (Hacro,ulxM, T epMoMerpoM.
60rbunx ycnexots B x3roroB,reHIln tepMoMerpoB

llocrxrnx Macrepa creKIoAyRU l,ls rlTar'IbqHcKoro ro
poaa <DnopeHur{x, rne B 1657 ro.uy KHr3b Jleononb,4o
MeIU,lu ocHoBan AKaAeMxm onbrros. lnaBHoe yco-
BepueHcTBoBaHI{e cocTorno B ToM, qTo x3 uapa ,I
Tpy6Kr,r ynanerrl tso3rlyx, nocne qelo KoHeu rpy6Kl1

fepMer[3r,lpoBan cypry'roM. Tax BnepBble ynanocb

norHocTbro x36aBl{r6c, or BrxqHu, aTMocoepHoro

IaBrreHur, a 3aolHo ycrpaHxrb r,IcnapeHIre xxaKocTx
n3 rpy6oLrKu. npx6opbr OnopeHrl{iicK}d MacrepoB
66r,'rI, HacroquuMl,I npon3Be4eHurMu LrcKyccrBa

(pxc. 2.14). Hx x3roroBneHxc onrcaHo B rpy.qax AKa-

ncNrru. r{3,4aHHbrx B 1667 roay: ollpexle Bcero cre(
IOSvB IOnXeP IOrOBrlrb trJp14k coolBelcIB)lourei
BerlrlrrliHhr c np na,HHofi K HeMyrpy6(oii. HanonHe_

Hne xHcrpytrrcHTa xr4nKocrbro npoxcxoaur cneAylo-
uluM o6pa3oM: uapxK lrarpeBalor x 3areM cpa3y no-
rpyxarcr orKpbrrbrii r(oHeu rpy6Kx B cnnpx Cnnpr
HarruHacr Me&rreHHo noaHl,IMarlcq no rpy6Ke, flp flo-
MOIIiI,I BOPOHKIT C tsI,IT'H}'TbI M TOHKI1M HOCI,IKOM CfiNPT

aorxBaror 3 ruap. Tpy6Ka 3apaHee aeilxrc, Ha paBsble
r{acrllj rpurreM neneHa, oT\1eqa6Tct 6enbIMx 6ycnHaMl{.3aTeM noqrx ro-
roBr]Ii repMor{eTp HarpeBarcr u, HaKoHeIL repMerIqecKn 3aKpbIBaIoT ero!

kdr lorbho Cn plnoclhrHcrBLlculeii loqhx
O6br!Ho 6ycxHaMn x3 6enoii 3Manui Koloplle snanBarx Bpa3orperylo

rpy6(y, nen nu uKany Ha l0 paBHbIx vacreii. 3areM Kax-ablii npoMexyroK

Aenunu eule Ha l0 paBHbrxvacrefi c noMo lllo ,qeB,.r!, 6ycuH ,3'repHoii finx

uBerHoiii 3Manx. Ha [rluHHoii cnvpa,,IbHoii rpy6(e repNloMerpa noMexrarlu

MHoro IeneHI,{i x Ha6nrcnalu MzuIble !r3MeHeHL{q rer!{nepaT}PH. C noMo_

ulbrc raKx x T epMoMerpots d)nopeHruicKxe aKa.qeMrKI{ caenzljll'I HecKonbKo

orKpbrTuit. OHu, Hanpl4Mcp, ycraHoBxn ! rITo noKa3aHue TepMoMerpa He

rueHreTcrr, Koraa ero uapxK nofpyxeH B TonqeHblii nea, naxe ecrla cocya

co nr,aoM [oMeueH B Kunrxlym Boay. y\euLle He 3Hann, KaK o6aqcHxrb
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gTO TItsICHIC r,l HC 4Or Ai(6r RaLr[{C i,. 'rTO OHO Ha6-rr'Iae',rc9 npll nrlar}jleHl,trl

nrc6oro DcxrccrBa, Ccii.rac no6oii rxKonLHuK 3HacT, (rro TcNrnepaTypa cMe

cl{ no,Ar,r co rr,.loM 6yr.rer nocroqrrHoii (0 'c). noKa Recb nea He pacraer.

A TcrepL nocMorp[Te Ha coRpeMerHr,rii TepNloMerp - rpy6oqKa, no
KOTOpOii flO4HrMaCTCn pTt_Tt, nt CnI{pT. OLIeHL y3Kar, OCO6eHHO y Me

nuuuHcKolo TcpNroircTpa. TaKuc 1p!6o,tKx Ha3r, liro, c, Kanur.IrrpaM],
(or nal[HcKoro cl oBa t dpillus <Bo.qoc)). AciicrBxlenLHo, HeKoropHe
rcpvoMcrpr,r x\lctur l\d.Ir r.rjrpr, 0lrr\rcrno\r,r.\ ko rL,Ko . orL,rLo.rey
rlrxnrr,r\rcrpa loHr,rxc lcr'ro,lc{ccKofo Bonocal 3'rr rcpNroNrclpH 'aaKl,lc

LIyBCTB ler',ItHLIe. \1{) r'terKo yJraBIrRaK)T U3MeHerrHe rer{neparypu naxe
B rHCr'r H6rC rioilr fpa4yca,

Ecnx nonoxurb prnoru rcpMovcrpr,r. x3rorcD,rcHHr,lc B parHoc BpeM,
B pa3Hbrx cQaHax. oHr{ Mofyr floKa.ralb cotscprxcHHo pa3Hbrc reMnepary
pbr. HanpuMep. Ha onHoM 6yncr40'. Haxpy
roM 50', Harperberv 122"!BH, HaBepHoe,
yxe aoralarrxcr,, LUo 3ro palflbrc fpaxycr,l,

.4encrtsurc-qL,Ho. Korna ro Bo OpaHuxrl x
B Pocoxu 6Hnu pacrpocrpaHeHbr rcpMo
Merpbr co rxKaroiii Peovrcpa, Koropar 6brna

npe&loxeHa B lT30.onyOpaHuy3cKrrv, y,{e-
HbrM PeHe AHryaHoM PeoMroporvr (1683

1757). B 3rorvr repMorlrerpe rxKana Me)uy
roqKaMx 3aMep3aH11, x KxneHx, Bonbr par-

reneHa Ha 80 qacreii (prc. 2.15).
B CUIA pacnpocrpaHeHa uKarra OapeHreiim, npen-floxeHHa, B 1714 rony

pasoraDuuM B lonnaHnxl, xcKycHbr\'r HeNreuKx]\r OxrrrKoM r{ crex,qoayBoM

IaHx3neM la6prsxev OapeHreiiroM (1686-1736). KoropHn nepBbrM Ha,rar

rep\',oNrerpbl. y Hac uK,Lna oapeHrcnra x3BecrHa B

ocBoBHoM 6jraronapq 3Harv'eHxrorry OaHracrur{ecKoNry paccKa3y Peq 6p3!-
6epn <451" no OapeHreirry'. OopNlvna. cBr3r,rBaroura, lUKary Oaperrreiira
(F) co ux 

'ori 
llexLcl,lr. Rbr,rqxrar oqeHh crpaflrro: t'F: 9/s(t'C) + 12.

Orxyna orra mr-racL?

lnr l(er 6pouKr'r cBo x rep\{o erpoR Oaperrreiir ncnont,3oBan .qse
ror{Kx: oLreflL Hv3Kyn reNlneparypy, Koropyro Aaer cMecL NrerlKo Konororo
nbra c co,rrhro u Koropar 6blra npxHrra 3a Hy,leB),rc. a raKxe lHopMa,IL-
Hyrc, reMneparlp), rena qe,roBeKa- Sror r.rHrepBa"l oH pa3nenun l,la I2 qac-

reii; 3ro .rucno 
-vAo6Ho reNr. r{ro orro renurc, r4 lla 3. x Ha 4, Ha 6. flep-

xoPa'ra B,rbre rp--ny. h norlq lr'ch y odne'IeIrJ c'11ur(o\r kpynH6rMy
(Ka)l(!brii rpa{yc coorRe,crBoR npr4MepHo 5'C). Iloeroyy co BpeMeHeM

Oaperlreii, 3Nrerru,I urKrry: xrrrepBtur l\rexly rcMneparypaM/ oMax
aaroueii cMecx ,r3 nLla LAa orr nocreloaaTer,rLHo



rrsrb pa3 pirJrc-rrrx nonor'raM u'raKraM o6pa3oM nonyrr[n ]uI nnaB,reHa,
rLna orMelKy rx 32' Br,rue HyneBoi.i (Bor orKyaa B $opMync 4n, nepecae-
ra rpanlcoB UcrLcfl, D rpanychr O{pcIrrxfi lrosBunocb,rxcno 2J:32).
Ilo lxKrur€ Orp.rrcyra Hoplra,r6Ha,] reMucpaTypa Tena qeroBeKa paBHa

98". a reMlcprr!p.r l(xneHnq Boa6r - 212', Tcnepr, cTaHoBIrcs norurr-
HhrNl u npyroc ,rrcno R oop\ryne,un, nepexotra o-t ruxatH uerBchs B [Kany
OapeHrflllr - ' i' cr,r1, 'rdcr6 HHrepBiLrra Mex/y torlKrNlH xxneHxfl Bo
jlbr u nrirD",rc n, JI{a: (212 - 32)/100 = 9/5. A ts paccxa3e 6p3n6ep(

'151'F-233 C-3roleMneparypa! npx Koropoii soc naMcHrercr 6yMara
(npu ,r),rL 6oncc Br,rcoKon reMneparypc - 236 "C lo3ropaerce cocHoiafl
npeBecxHa). B rriry(rHoii ixT eparypc aNr ep, MHnbl ,4aBHo nepeunn Ha npu-
B!,rr{Hvm HaM crofparycHyro r!xa!y. qTo xe no o6hBaTcrcii. To xx MHeHue

o6palHo 86rpailln on H (bepvep, KoTopuri Ha Bonpoc, rlcM eMy He HpaBnr-
c, urKi a ucn6cr,l. o'rB!'r'un: <, HuKoma He noBepm,,rro40 rpany:oB -3ro
oqcHr, xapKo. Korra xe y-rpoM ao panfio nepenarc! t{ro ceii\ac B oKpyr€
rJloclecrrTb Ipa]tycoB! TorI TBep4o 3Hao, qro MHe Ha{oollet6c, noTeruee,
tr.],Tr, IonaTy l,t l,ult'fl oTmc6aTL cBen oT Iapaxa..,,

A renepb np c]ynrM ( HTepec,{oMy 3KcnepxMcHr'y c MeAHuxHcxr.{M

rep o\IeTport. Ho npcxne cnetycT cKa3arb o ero noreHulzlibHoii onac-
Hocrn Mc)rrl ficKxi:i TepIoMeTp 3Ba(oM Kaxnovy c nercrBa x o6HqHo
Bbrlbrsacr )nIr, IcnprlrTHhre accouHauxx: B€trb KaK npaBxno MbI H3Mepq-

orr rclrnep.lrypy rorbxo Bo BpcM, He,loMoraHxq rrlu 6oncaHfl. y xHMxKa

xe rcpMoNrcr'p n I]brBaer B orijHo8HoM onaceH[q reM, '{ro conepxxr rao-
Rllrbrii Mcraxn prlTb. EcnxrepMoMcrp pa36nrh x He co6parb rurarerbHo
Bcro palruBrryrl)c, prrb (a 3ro oqcHb rpyaHo crenar6l), ro Menbqaiiuue
lxapsKx p]y1r. raKar,rBrx,rec, Brpy HorocrynHhre Mecra, 6yr),r MerneH-
Bo ncnaprrbcr. .l ce napH! nonala, B rcrKue. 3aIepxxBarcTcq TaM r,t Bbt-
3brBaror Bnocj'rclcrsnn orpas,,reHxe opmH 3Ma. Kcrarx, no Toii xe npx-

npencTaBqqloT n naMnu aHeBHoro cBeTa, colepxaulue
rry.rb. Hel\oropbr!r "npor,]Boruflev' 01 oclarkoB npolr,troit pT]'Tlt voxeT
crryxxrh perynnpHoe r{ qacroe npoBeTpuBaHue noMeuleHHrr. cHr.rxarc[lee
KorrueHrpauurc rrapoB pT ,,r!, B Bo3,qyxc,

Ho pa3Bc p'ry1L npr,r KoMHa'rHoi TcMncparype xcnaprercr? Bea6 TeM

neparypa KyIcr{H,l ee oqeHb Bhrcoxa - 357'C- TeM He MeHee B DorHocrbro
r ionxpotsrHHo roveueHtry. B xoropo]\t npo4xm pr]Tb. B Kaxloy Ky6y-
lrecKolr caHru^rcrpe Bo3a],xa conepxnrcr 30 TplrxrxoHoB aToMoB pT].rx,
rnn 13,4 \I./\tr, .rro D Il00 par 6onbruc npcnenLHo aonycTuMoil KoHueH-
rpaur.rH! l,l uo'r rl]'o eure nnoxo: nocKo]llKy cujrLr npuTrxeHur Mexty aTo

rua\rn pr)"rx Miurri (uMeHlro no3roMy sroT MeTaurrl xx,qKyii). Hcnap{eTc,
prlTh IoBonbHo 6Lrc'.po, xoT, Ha nepBLtii rl3rJlrr:( KaxeTcr, lTo nponr{rbre
Kan.rll4 pTyl lt u tlrteHre !,rrxTerLHoro BpeMeHI Boace He yileH6ualoTc,

B pa3Mepe, A orc)"rcrgxc utscla ,{ ranaxa y napoD prylx nplso{,1r K ToNly!
qTo 6e3 cnequanbHbrx py6opoB o6Hap!,l(lirb rrx B Bo3/lyxc Hctso3MoxHo.

143BecTeH sOOeKrHblii onLrT. troKa3brBarouxii AoBolr,Ho 6brcrpoc 11c-

napeHue pT]'rx (KoHe9Ho. ero iroxHo noKa3hr Barb ron r,Ko B na6opa-ropu lr ),
nnorHo 3axpuryD ManeHhxyro crclrHKy c pr!'t ro ycraHarr"rrrBarcr neper
]KpaHov. rloKpHlbtv cneuya,t[Hbr\r coc raBolr. l(oropr,tii cRefl r tc, non
AeficTBncM ynrTpaofione-roBu x nyqeii (nonpobHee 06 sroNr NroxHo npo'{Ii-
rarl B rnaBc "XuMqxx pa3ralUBaKlr raiiHr,r cBeLreHl{r,). [Ipa BKn!o,]eIxrr
yr'rbTpa(bxoneToBoii naMnu (oHa pacnonaraercr nepeA cKnrHKoil) sKpaH
HaquHaeulpKo u paBHoMepHo cBel Tbcr. Ecila rcncph Rbrraunrh npo6-
r.y. ro Ha ?KnaHe norB rqlorc, nBM,+.!LxxcL, rcHx. kirK 6)n ro u' cocy!,|
c prlTbK) uleT IbIV. or6pacbrBarcuHii 3Tu reHy Hn rKpari. O6l,ecHeercrr
3ro npocro: noIHxMarcuuecr r.] cocyaa, noLrTr{ KaK nr,rvr rr3 rpy6Lr, napbr
pr).rx :rarepxri Barcr y-'rLTpaoloneroBbre ,y'r t{. u B 31'|x vecrax 3KpaH Bpe-
IT€HHO HC CBCTUTC'.

B nocncAHce BpeM, criLrru nonMrrr,c, 3ncKrpo trLlc repMoMerpbl! tre
conepxaqrre eAoBxrr,rii Memrrr. Ho oHu noKa!ononlHo noporn, fi B 6onb-
llll{Hc',arle aoMoB no-npexHclry,roJlr,3yrofcq plyTHrrrMx repMoMerpa^lIr
xoHclpyxurn KoropLrx aoBeteHa no cotscpurcHcTDa He MeHqercrr yxc
MHorxe lecflr nerfir. lhHorna B rrponaxc 6UB,rlor rHaqyre rbHo \reHce
onacnHc TcpMoMerphr: oHu otrcH6ToHKre! pry rx l,8xx r\ril-rro, a DraBHoe -
ecnu ftKoii TepMoMeTp ypoHr,rTs. oH pa36rlBacrc'r llocep€nHHe r{ pr}Tb He

BHruBaeTcr.) EyAe\r Hanerrbcr, qTo BLr nocTapaeTecb pa6orarb aKKyparHo
,t TepMoMerp He pa3o6here.

HccMorps Ha qloBurbre cBoiicTBa pTlTlr, ee clol63yror B repMoMeT-
pax co speMeH OapeHreiira. OHa ylo6Ha no rllrorHM npfiqxHaM: He cMa-
qaaae1 cTer.rro. no3roMy orctrel 'LcMlrepaTypLr norqy\acrc, 60nee ro,{HbrM;
c rloBurxeHxeM reMneparypB p'l'}I b pacrxupreTc,6oree paBHoMepHo. '{eM
npyrxe xruKocTu, no3roMy paccrorHx, Mexly sceMr.aeneHurrx txKanbr
plyrHoro TepMoMerpa oauHaxo8bre. HaKoHeu. HarpeTb prlrb ro onpene-
neHHoit TeNrnepaT!?br noe-rx B 30 pa3 ner,re. LteM Bony no Toii x€ re^{ne-
paTypEI, no3roMy pr).rHr,rii repMoMeTp, noNr!a\ro npot[ix aocroaHcrB, 06-
nalaeT x Maroi xHepuuoHHocTDlo - Hc HaIo aorro xqaTb, noKa uapxK
co pTJrIhb n pxMer reMnepaTypy oKpyxarcuero Bo3lyxa urn rena.

no,reMy xe Bpasx peKoMe,tlyroT lr3MeprrTr, TeMncpaTypy noA Mb[IlKoi
He MeHee nrru Mr,lH).r, a ,y\rxc - Aecqrb? BeAh repMoMerp Moxer noKa-
3aTb npaB nbHyo reMncpaTypy yxe qep* nonMxHyrHl Ho 3ro ronbKo
BToM cjrf{ae, ecnu 

^rexny 
Hr{N n cpenoii xMeercr oqeHb xopotxxi:i reruro-

Boi KoHTaKr, HanpxMep, Koua na6opaTopHh u -repMot!,eTpoNr u3yeprrcr
TeM nepaTypy xfiaKocru; McAr{ rlx Hc (r, M repMoMeTpoM sToro Henr,3, rena rr,
HU B KOeM cnyqae ecnx reMneparypa RoaLr npeBblcxT 42 'C, repMoMerp
rlryxenonHerlHo BpuDCM(^r! r(pvovrrpov,r Kox\'x non vbtrxKori KoI-
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Tar(r IorJo,lLlro recHbri{... A Bce neno B ToM, ,{ro noBepxHoclb Koxrl BccrIa
xororHee. qeM KpoBb x BH).rpeHHue opraHbr. Exre B XIX BcKc y.rcHbrc yc
r,IroBM rfi. q ro c,r\roe r op el\uHrruJx.f!Hro,i,rJr

r.r He( BUlehlcl BeHorHa, KpouL, Te\lneprllpr lolopoll
y3aopoBoro qeioBeKa npetsbrrraer 40'c. ABoTKoxa MoxeT rrMerL HaMHo-

ro 6oree HulKyro rer{neparypy! HarpuMep. B o6nacTx crynHe,i. [logroMy
Kor4a pyxyc repr\roMerpoM no4 MblrxKoii npr{xrMarcT K Tery, opexae ace-
fo ao,,rxHn rpofperbc, caMa norM6 llc\HaJt BnalluHa- ee corpeaaerrenno
uxpK).rxpyrcxreii KpoBx. A&[,r 3Toro Tpe6yeTc, He(oTopoc 8peMr.

qro xe xHrepecHoco Moxer 6brr6 a r3r\lepeHxr'{ 1eMnepaTypbr Mear'{-

uxHcK,rV repMor\reapoM? A BoT.rTo. BEr HuKoua rre 3aayMr,l

'reMy oH (nepxxrt 3McpcHHyro Korna-To TeMnepa, ypy -,qaxe ecnr4 noc-
ie x3r\repeHx, r'lpollrr'lo rlHoro BpeMeHr? BeIb TepMon erp 3a oKHoM xnu
B Ko\rHrre Ha (lcHc /(npaBHo.crleaIT rd re\rneparlpoii oKp\^arcurero
BO3AVXa Cl,On6rK nOIlKItlaUIeHHOri XI,IA(OCTX B HeM nOnHXMaerC' XnU

onycKacrcn rrpu o3McrlcHr4x reMn€parypbr. 14 reno BoBce

R 3Tl1X Tepr\roMerpax BMecro pT),rx - nolKpalneHHbiiii cnxpr. B na6opa
lopl{gx TeMoepaTypy r,r3Mepsror qaue Bcero pryrHbrM'l repMoMerpaMu,
11 Konna oHu npocTorexaT B exI[Ke,ra6oparopHoro crona, ro noKa3blBaor
rc\rncpdrlp! Born)\a: crol6Mx pr}r HxrorDa He "iacrpeBaer. u H,r\ Hr
oupelcreHHoii oTMeTKe,

B .leM xe ccKper N,enuufiHcKoroTepMoMerpa? B HeM xcnonb3yerca
npuHufin pa3pLrBaHxq cror6aKa pryrx, Koroprrii nocne tl3MepeH ,{ He

IOrrXeH U3Me rrrl,lb cRoro an u Hy. B(]3bMxre 06blKHoBeHHbrii Mear{ul{HcKr,rti

TCpMOMeTp I OcrOpOxHo BcrprrxHlire ero, KaK Bceraa 3ro aenaere nepell
r3MepeHreM TeMneparypbr (nyqrne BcrpqxnBarb repMorlrerp HaA eeM

HI16y46 irrrKxr\{: !xBaHoM. KpoBarbro! B KpaiiHeM cnyqae, Han KoBpoM -
urpyf oH Lnlrr.ll{HonucKo r6rHel u rpyr(M).Tenepbnono^xre rep!ruMeip
Ha MerKyrc nolcrr'{-!Ky Ha cTone (nolanblxe or Kpar) u np, xopolxeM oc
EeuleHxr,r BHfiMareirLHo nocMorpure Ha Hero B cunr,Hylr) rlylly. BLI yBr,l

Ir,rTe) L{TO O',r creKnrrHHoro 6a,l,roHqxKa c pr}.rbrc orxonur y3(a, Tpy6o\
(a c oqeHb roHk!1v BHlrpeHHxv raHanoM l.dnxn,l,rpov. roHcu rTorr

Tpy6oqK npr4naeH K BHemHeMy cre!:rrrHHoMy 6annoHy. KaHaJr BHylprr
rpy6oq( rracronLKoT or{Kxn, qro rpy6o,{Ka caMa cxenaHa ts Bvae yEcn}l
grrer6Horo crer.rra! ,rro6hr ,1]"{lrre pair,lraerb cron6uK pryrn, B caMoM
xe Har{afle Kanxnnrpa B cTexjre cneraHa nepeTrxKa caNloe y3Koe MecTo

kalla[r. qepe i 'r) nepe,r^^] pryrbcavlnepc'rcrrbBocHoRHor4 xdHiu He

N{oxer, KaK He Moxer oHa u BepHyrbc, Ha3aa. qTo xc npoucxolxr flpu
,vepeH M rev nepa rypu:'

BHxMare,rbHo nocMorprre qepe3 nyny Ha neperrxKy II oAHoBpeMeH-

Ho oqeHb ocropoxHo HarpeBaiiTe nanbuaMx cBo6onHorl pyKn 6arroH'rnK
. pr),r bro Ho H/ B \oeM cn)eae He rupre(, BL,roii n.r rop#rnv nper-
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MeroMl lepea BaMu rrpercraHer -v4xur'{renbHoe 3pen[ue: B orrxque
orapyrux, He MeafiunHcKxx. repMoMerpoB. pr,'rb nocrynaer B oqeH!roH
xxil xanrrnnrp x3 pe3epByapa He paBHoMepHo, a cxaqKaMIt, neprlonrlqecK,r
<Br,rcTper'ruaarr B Hefo qepe3 nepersxKy MenbeaiilxrlMu Kanen6KaMu. 3a
cl?sr,lcT ce 3To Irera'r6 noBhrueHre aaB,,reH11, B pe3epByape npn nolacMc
rcilrncpaTypl,r. BorcyrcrDr'{enaBreHn, pr}.rbcaMa qepe3 neperrxKynpoiirx
Hc Moxcr. flogToMy Korla repMolerp BblHuraror x3 rox :'rbll!Kx, pclcp
Byap Hav Haer o).raxtarhcr, cron6nK pr).rn B Mecre nepcllx(, pa3pLIBa

e rcr. fi !rac16 cc oc'merc, B Kanxnnqpe poBHo crorl,Ko. cKorbKo ee TaNr

6uro Bo lpe[rq r'{3N{epeHxe rer{neparypbr. Pe3Ko BclprxxBa, TepMoMc-tp,

Nrbr coo6uaeM cron6r'{Ky pryrx ycKopeHxej B neclrKu pa3 flpcl]uuaR)uec
Hopr\1a,!LHoe ycKopeHr're cfi,,rbr rrxecrn. Pa3BuBaeMoe rrpl, 3Tor\r raBrlcHrlc
darcHrrer, pryrh lrepe3 neperrxKy o6parHo B pe3epByap. TaKrrlo HaJIl va
neH6Koii Merlxrl,rHcKxii repMoMerp Hacroruee 'ryrto rcxHx(rl Kcral r,
(3HaroKlr, r,r3 reneBr,{3r'{oHHoii nepena,{ll (qro? lxe? Kolra?" Hc cvol
nr,{ orBernrb Ha Bonpoc, noqeMy IroKa3aHrlc MenxurHc(oro T epMoMeT pa

MepeHx, lcMlrcpa1.ypr,r,
Xxre,l cpeaHeii nonocH Pocoxu x reNI 6oncc ce loxHl,rx o6nacreii He

Bceraa 3Harcr, qro pr!.rHblii repMoMelp Moxcr orKa3a-rr, BTpecKy'rue 3uNrHfic
\ropo rhr. ror opue c r) qatu r(, B c(Bcpo BocTo'rHol, 'r]c r14 PauJeu c rnarrLr

nony.raerc, raKnoroMy, r{ro npu reMxeparype Hfixe 18.9'CpryrLiaMep
3aer. STo rB,,reHue BnepBHe Ha6nl()aa,,] B IrpKyrc(e npu cunr,HoM Mopo3c

B 1736 roay OpaHuy3cKxil acrpoHoM x reorpao xo3e{b H!,Ko,qa len'{,lr,
(1688 1768). npn ocHoBaHxx PoccxiicKoi, aKareMur'{ Ha},K B 1725 ro]lfl
Aenxnb 6brn npnrnaueH B [Icrcp6ypr Ha Mec-ro arpeKropa acrpoHoMx're-
cKoii o6cepBaropxu r npoxun s Poccuu no 1747 roaa. B Cx6xpL oH ca-

,urr c Hay'rHoi qerbro rn, Ha6nrcneHuq 3a npoxo)<neHneir MepKypr,r,
nepea ArrcKoru ConHua x &.1, onpeAerleHu, reorpa(buLrec(oro nonoxerru,
HeKoropbrx HaceneHHblr nyHKToB. hcxyccrlrerrfro xe 3aMopo3xrb pr]'rb

cx cvc(x (hrnLnl u l(oHUeHlpr4po0al l.rlJ'ol-
Hoii Kxc_,lorbr) ynanocb rxub B 1759 rony rpyroMy Eerep6yprcKoMy aKa-

leMnKy HocqoyAaaMy BpayHy ( I7l2 1768):ero nprrnac nl{ B Pocct{r:-
cKyrcaKa.uerunrc B i 746 rony. 6payH o6Hapyxfin, qrorRepayro prrrLrv,oxHo
KoBarh, KaK o6br,rH6le Merairbl; oH Haflrcarr ra(xe MHoro cT aT eii no Ox-
3r.rKe x Mereoponorux.

3necb yMecrHo cKa3arL. xaKxe xe Mopo3bl6hrBalor Ha 3eM,re. MHoro
ner caMoii Hfi3Koii TcMnepaTypoi:i y 3eMHoii noBepxHocrx cqxrarracb reru-
neparypa, Koropyo Ha6nrcnturrx D aBrycre 1960 roaa B panoHe coBercKoii
aHrapKrx,recxoii craHurr,l <BocToK>, pacnonoxeHHon Ha Bbrcore.3488 [{
Han ypoBHeM Nrop, (78" 28' oxHoii tur'rporhl, 106'48'Bocro,rHoi:i ron.o-
rH), 88,3'C. Sror pcKop,r 6Hn no6ur s pa3rap 3xMbr 2 I xrc,1r 1983 ro,la
Ha roii xe craHuur,r <Boc'roK,: -89.2'C.



B CeBepHoM xe noryuaprx rnonrocor\{ xorrona' clr4raerca panoH
OtMrrKoHa (ropoa B BepxoBr,rx pel( tlrnurxpKx B rlLI r)- B (DeBpa,re

1933 roaa B OiiNrrr(ore lcMrreparypa mrxyr.r rl(,o13r.r.racr, ao -.67,7 'C,
a TeMneparypa cHera cocraBrra 69.6 "C, o\cHr, c nEHLre xonojla 6u-
BaIOT raKXC B BCpXOTHCKC fOpOAC Ha pOl(C .'HC, K CCBCpO 3anatry OT

OiiNrrrKoHa. B OcBp;Lre 1892 .oaa raN{ 6Hna 3a4}xKc}rpoBaHa reMnepary
pa 69'C. B OiiMrrKoHe B ror roa ,r3MepeHuq He npoBo.uunucb. oaHaKo
o6hr,{Ho 3 carv,bre xo,,ro4Hhre Hoqn raM Ha ABa rpanyca xo,loAHee, 'reM
B BepxorHcKc, flosToMy c\rTaercs. 9-ro Koua B BepxorBcKe 6huo

69 "C. R OiiMr(oHe 
^onxHo 

6buo 6L[L -71 'Cl B 3rr.rx Mecrax 0r.rKcxpy-
erc, x citMarl6orbrua, ts Mrpe rolroBae ar{rxulyxa TcMnepaTyp, (oTop:r,
Aaxe Bouna B KHxry peKopaoB [i{HHeca: 106J'C (or 70ao+36,7"C),
B pafioHe BepxoqHcKa.

Huxe 50 rpaaycoB R Poccu 6brBaer B.qK-\,rrflr, KpacHoqpcKoM Kpae.

ToMcKoii u MaranaHcxoii o6nacrrx, Ho Hc ro,lbKo Poccfis cnaRrrrca
xorrlolaMu, np KoTopLIx 3aMcp3aeT pTyT[ a TepMoMeTpax. B OeBpane
1947 rona B KaHane (craHuxe lcH3rr) 6brrra 3|(b KcrlpoBaHa reMae
parypa 62,8'C. B ,rHBape 1971 roAa B ropax SHnxKorr (Anrcxa) 6buo

-62, t 'C. Hxxe -50'Cre^{neparypa 6brBaer B ClllA B urarax MoHraHa,
Konopaao, Aiiaaxo, CeR. AaKora. BaiioMxr{r B ttlBeunu x HopBernx raK-
xe Moxor6Lrn Hxxe 50'C.

Ec,rx H:rno x3Meprrb raKxe Hl{3K e reMfieparypbr) nMeclo prylr,r Mox
Ho ucnonb3oBarb HeKorop e ee cn,1aBbl, HanpxMep, cluaB pTyTx c 8.5 %
perKoro Meranra rannx, He 3aMep3aer no 60 "c; eror cnnaB npeelox rr

aKaaeMr.r( HnKorlaii CeMeHoBr'{,{ KypHaKoB (1860-1941). An, L{3MepeHn,

HI{3KI,IX TeMnepaTyp lllUpoKo rcnoJrL3yrolraKxe opfarr qecxxe coear'{He-

Hx, rlel ponciiiHLlii g$,rp, Kcpoc r,r H ) Toryon, cll,rpT, TaKr,r Mr xr,r]lKocTrrM r'r

3aMeHrrcr pr!.rb B 6brroBr,rx repMoMerpax, He rpe6yrcxlllx sblcoKoil To9-
HocTr,r. GpMoMerpoM, 3anonHeHHblM cnxproM, MoxHo a3McprT6 TeMrIe
paDpbror -1004o'5"C. npx60reeH r,oH revneparypecnxpr craHo-
Brrlcq a9JKrv) !llo JrlplnHee- r\repelr q.

flpx 3MepeHuu BLrco(xx rcMireparyp norMrrorcq [pyrxe npo6ne-
Mbr. IIp,, reMneparypax 6onee +200 "C pryrb HaquHacl r.IHreHcuBHo Lrc

napqrbcq (Kunr.rroHa npx +357'C) r, KoHreHcrpoBarbc, d BepxHeii qacru

Kanrinnrpa. o4Haxo ecrb pryrHbrc repMoMerpbr. no3Bonrrcuuc n3Mcprrr,
reMfleparypy Ao +600'C. B Exx Ha.u pryrbro noA 60,rbrxHM AaBneHrreM (no-
pqnKa l0 al !r) HJxorr,r rcq uHepTPBIi r a r. He DaouMri p r!'r u iax ne r b qar\e

npn oqeHb tsblcoKoii reMneparype.
Pa3HoBrrnHocren na6oparopHr,rx repMoMerpoB o'reHr, MHoao. HcKo

ropHe r.{3 Hr.{x npe,qHa3Har{eHbr He c'ronhKo nn, y3MepeHx, reMnepar)
pbr, cKo.irr,Ko Ln, ee noanepxaHuq R 3aaaHHLrx npele,,rax B roM xnr{ xHoru

np[6ope. TJK, )xe ]'lovxllaBU iicr , rexrpo{oH,rrrHUn rep!ro\rerp

60

(pxc. 2.16) aBroMarl{,rec
r{aer xaKoii-n 60 ryr60p npu AocrxxeHHl, onpe-
aeneHHoii reMneparypbr. BH).rpn Kanx,uepa 3ro.o
repMoMerpa c noMourbro MarHnrHoiii MyrDrbr nepe-
MeulaeTcq ToHeHL(ar. {raMeTpoM 0,1 11M. RonLopa
MOBa' fl pOBOjrOgl{a. HXXHIIii (OHCU CC ycl aHa&llr8i]
rcr Ha reMneparypy. Koropylo riyxHo noa[cpxu Dal b

nocrorHHoii, Bpaua, MarHxr D ry xnr lrHyro cro
poH\. B Hx^Hroro uacrb kanxrnepa BnalH sropori
(HenoDBxxHbri:i) nnarxHoBbriii ro r arr. ^o of,bri:i
Bceraa norpyxeH B pl],'rb. Iepr\roMerp coenrHrror
c pene, KoTopoe ynpa&'rseT , Hanpr,{Mep. HarpeBxreneNr

rcpMocrrla, KaK ronLKo no0r var''u r4cq n.l llrrr
cron6[K KocHerc, mnbopaMoBoii nDoBonoLlKx,
3neKrprrvecM, uenb 3aMKHerc, x pene BbrKrrolrxr
HarpeBarerb. Kof4a xunKocrb B repMocrare 'rlTb
olrannrcr, pr)'rb B Kan,rrnrpe onycrxrcr, pa3pbitsa,
KoHraKr. r, perre BHosb BxnEqur HarpeBarerb.

14Hor!,r. H,rnp \rep. Id nnrovar qec\ori \'c.
Teoponor \ecKoii cTaH(ulr) (ylra nli)lx np ro rl'
pc]lKo. yclaHatsnlBaloT MitKcltM&lbHo Nl rr H u r!1ilil r,

HHil repruoMerp- Ero oco6eHHocrb
Moxcr noKa3r,rBarb carryrr BbrcoK]'r'r x caMyro HUr
Kyro rer\rneparypy 3a ror lrporuexyroK BperleHr,,
Ko.,ra ero He rporaru (pxc. 2.17). Pa6oraer oH raK.
B Huxrieii ,{acrr.r U-o6pa3Horo Kanxnrrpa rraro-
,xlc, ( Io't6[,\ n]]'ru (nocKonr'x] pr] Ix ., rrnrrio|\c
MaJro, ,t3McHeHrcNr ec o6bcMa npu I{JMeHcHrx rcU
neparypbr MoxHo npeHe6peeb). A pa6o.rxM renoM
s repMoMeipe, (oropoe pearupyer Ha x3^leHeHul
revnepartpbr, cn]^,rl 6ecuBerHar opr.r rr reLr:rv
xr.{!Kocr5, ocHoBHoii o6berv Ko'ropon Haxo.(xrc, B

rxr{poKori npo6xpKe. c o6efix c-ropoH B Kan xnnep no
MeueH6I MrlHraTIOpHl,tC nort3yHKIl I13 ClrHCt O c',toKJla,

IIp[ noBHrreHulr TeMneparypbl pacuxpnolrarc,
xuaKocrb aaBur Ha pr!.rHbriii cron6rK r nepeNeuraer
ero ra(, qro npaBbrii MeHrcK no4HxMaercr, ronKat
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npr 3roM npaBhrii nor3yHoK BBepx, aneBbrn onycxaercrr (o6parxre BH14-

r{ar{He Ha nepeRepH}.ryo uKary cneBa). npu nounxerurr reN{neparypLr
prlTr, nepeMeuGercrr 3 o6parlroM Hanpa!,leHux, TorKa, BRepx.qcBLril nor
.ryHoK,'rof]la (al( rrpaBblii oclac'ac, Ha Mcc1c. TaKxNr o5paJov. o6a noxiJyH
Ka Moryr aBu rarr,c, ronbKo BBepx u noKa.rblBir|b cn\Iyrc BbrcoKylo l{ caMyrc
Hu3Kyro reMneparypy, Koropa, orMet{anacb npnooporir (B xarrHo\r cn)qae
+28 u +14'C raxue reMneparypr,r 6bHx E re,{eHxe rona B KRaprlrpe.

htr.2.16. )kttpo-
ronaF jr6iiircp ovdp
u Mdnlrrr!, Nyora

Prtc r./Z MakcxMarr
rGMxI MarLIHn rcp



B KoTopoii R ccn ?ror repMoMerp). BcrprxxRas repMoMerp. MoxHo ycTa

HOBrrb o6a rronlyHxa D nosr4uxro. coo18c1c flryrollLyro noKa JilHr,rlo TepMo
Merpa B.4aHrlbrii rror\rcHr (Ha plrcyHkc - oKoio +24'C), np stoMnor3yH
Klr ynpl,rc, D pryurLre cron6uxu.

3aKaHqxBil,r Hc6orr,rrrvro gKcxypcxro s l\txp crex.jlrEHUx Tepr{oMerpos.
TpyaHo ynepxiill,cfl. !no6H He npolevoHsrpHpoBarb cpcax Hxx B€nnKaHa
I Kapn]IKa (prrc. 2,l8). y rrtureHbkoro TepMoMeTpa Axrxrcrua - oH HarBaH

Pra ZI& TcpMoMerp6r
Audna r 6ekM.s.

no HNrerrx HeMeuKoro xxMxKa Pxxapna
AHuKrrua (1852-1937) - BBepxy npunarH
creKqlHHLrii lIIapuK, 3a xoTopbril ero ner
KO nollBeclll6 Ha HI4TO(|XC 3 Hy)(HOii qaCTX

annapaTypbr. orporuHbrM Kax€rcr prnonr c
Hllnr repMo\rerp, rrs6percHHbrii seMeuKnM
xflNr!rKoM 3pHcroM Orro EcKMaHoil (185J-
1923)- 3ro raK Ha3brBaeublii Metac1aTuqe-
cKHii reprvoverp nepeMeHHoro HanorHe
HXr.3A 3TlrMX MyApeHhtNIl{ CTOBaMI{ C(pLt
BaeTc, lror qro. TepvoMeTp flpenHa3Ha,reH

aff oflpenereH[, Hc caMoi.l TeMnepar]?br,
a , lrL ce a3MeHeHu,l D Hc60nhuroM xH-
lcpDture - saro c or{eHb Br,lcoKoii roqHo-
crbro. .}ro rpe6l,eTcr. !(orna aH rrr3rrpyloT
Beuccrrlo no noBHueH![o l'cvlrcparypbr
KfineHll, ,]Ilt no nofiIxeHIro TeMnepary
phr nr'raDreHr,ill ero pacTaopa, B TepMoMerpe
EeKNraHa lBe mKanl,l: 6orbrxar ocHoBHaq,
,IfiHoii 6onee nonyMerpa, coorBercrBye'r
xsMeHcxxro reMneparypu Bccr-o Ha 5 'C,
trro no3Bor rer pa3MecrxTh Ha Hei1600,4ene
Hfifi qepca 0.01 'C. (C noMourLro yBcir{,rx
TerI6HOrO CTeMa MOXHO nOBLlCfiTb TOrr HOCTb

orcqera no 0,001 "Cl) HyxHbrii ruana3oH
r.r:rMcpcHrrii B nro6oM xHrepBane or -20
no + I 50 'C - ycraHaefl r'{ Barct orjr lraar qacrE
pryTu r'r3 60rLuroro p*epByapa BHx3yts neT
,€o6pn3Hhrii 3anacHoii perepByap BBepxy,

nx6o Hao6opoT. Aeraerc, Taxu, onepauM
n),aeM nepcsopaq BaHM, TcpMoMerpa l{ ner
KOrO ero BcTpqxxB;rHxr.

B no€,'renHBe ronbl xr{xKocrHbre repMo-
Mcrpbr Rce yBepeHHee BblTccHlloTc, 3neK-
rpoHHr,rMU npx6()paM,r (pxc. 2.19). OHrr
H 6e3onacHee (He coaepxaT plyry). x'lo9-
Hee. I Ito3BOr'IrlOT U3MeprTb TeMnepaTypy

Pxa 2.19. 3neKrpoHH6rn repMo-
erp, nom3uB0r1rl!uii. qro reM-

neparypa ,(lnxocix B crakatse

Pr8r0 +7?.1"c
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rav. rne o6brqHbrii repNroNlcrp 6ccloncrcH (rraflt)!tMcp, u xr{Rorli x,lerKe).
Bi'rec'r'o uapuKa c pryrr,lo B nl(or1 trpx6oDc ]ra6olt, toli narqrK - TepMo-
LryBcTrxre,lbHbrii 3nerveHr. rarrNrarclI1I]li oltcHr, t\l,lrrrtrii o6r,cM. Ecrx cl.o
HarpeTb (rrrfi olrranllrb). Hir llL[o]rc Ilortsr{1c,l H060It,llloc ]neKTpu,lecKoe
H.rrprxcrrrc. koropoe \ro^t,r, I rrrep rb r.rx \r o6prrcr\r oIp(ncry ,

CparlHrrrenbHo He.qaBHo IorBr-.rcri (ollIopitloRr,re rep\roMerpri,i
rrpcxlra}raLrernr6re r"1,l r.rrMcpcHI re\lneparypbt... xapcHoii Ko,rrcT6r!
['{:sec ttto. q ro iflror nc IxuLcBLrc or paBneBre npo cxonr l3-3a 6aKreprl-
:r,,rr,r'roii sapaxeHHocrfl rrpo,lyKroR. oco6cHHo cxopoltoprr[uxxcq. 14 pbt6a.
r'r :irrco - rpexpacla, nr11'0tcrrbHa, cperanru MHofIx tit KpooplaH 3r,os.
Koropr,rc Moryr npu 6ir rorrpnrrrrlnr lcioRxqx pa3MHoxarbca c orpoMHoii
cKopocrr,ro. rfue pa3nHoxcllln rrilrorcHHbtx Inr{kpo6oD cyL,recTByeT onT,,t-
rrtulbHar lcrrrrcpalypa. [lprr rfi rrxllxre\rneparypax6n$epfl u pacr_wo,refi b
rle4nerrro. a npx BhlcoKur oHr nr6Hlr.

[]rrHcrRcHHbrii Han.xHhtil cnoco6 o6e33aplxnDaHxr.[oJrro xpaHrr]-
ulsxc, IL{rlcBl,rx npo,'lyKTon rennoRafl o6pa6orKil. IilK, teMneparypHarr
o6p,t6oTKa MonoKa npcnyc\ra tprllocl nx60 aac tcpll lil tllo RretleHre nory-
.raca IpH +62... +65 'C. -,rx6o kparKoRperv,eHHyru ( ll)-10 ccKyH,r) o6p 6o}
Kf, npu '1 71. . +7.1"C. rpr{ Koropoil yHu,rroxanrc,l o,n x Bce MxKpoopm-
rrrr3\ru, rrfi6o,Iocrarorrrro rull 1.rbH!to crepxrllr tLrt1() llp +l l5 'C. px
Koropoii rx6H).l Bcc I:lror$lllLrc vrKpoopralrrr\rr,r rr rrr cnopu. Koraa-to
HcpcnKrr 6rrr.rrr ncnurrKn r OcNllfloHHr,l\:ra(x).tctJn i{. DbrlBa}rHHx no-
ryca)jr$rncv 3apaxerrroro \rorloKn (ry6epKyirer, 6ptr L:nr:er. nu3eHr€px,
xAp.). C rrolpc6rr€Hxe\r px)r(crJroro Mrca cBr,il br pa3,,rs'rHbre rnucr-
rlrnc ra6orcDilrr'H renrvrt I ro Lt I HH4reKullofl trr,tc 6oncrH,l.

llc|cll yrrolpc6,lcrI]rclr N,ronrc npo,q),xrr,r .)6r rilrcnbHo noaBeprarcT-
crl rcn.qoRoi{ o6pa6orKe. BLrxcD^uBirHre lpox}x'|()r rrp +60... +65 'C
B ic,rcllric 5 li \rnrvr no.IroclLrc r6nBaer Bor6ynxle.leii 6pyue_,ue3a
x ,urypa. Ilprl ,rov H. r'()rbxo rI6H).r \rrkpoot)riIIlB\rLr, Ho x3veHqer-
c, coclnB npor)'KroR. yxe lrpll +60... +70'C llll,rx illo-rc, xHml,l.rccKtre
npcBpnr[cHrl, 6c.,tKou. ,r']o 06.,lcr,laer nx ycBoeriric, He peKoMeH4yeTcrr
ecrL x cLrpbre KvpxHbre ,iirLN ( yrxHbre Krt!ropu,rccxu 3anpeueHo).
,,i(a llcpclko 3apaxeIu ca]thNtoitennaNr,r, KoropLrc BHibrBarorrrxer'rbre
nxucDr,rc orpaBreHx, Jl.ftr 6c]orr.rcgocrr cr,rpr,rc Kypr{Hbre ,iqa Haao
HarpcTb npxlrepHo ,lo +70 C (npu rro\r oH ()aKrxrlec(x ocTaroTc,
cbrprr\r ). Ilo3ro\r), xy-luInp n,l o6pa6orKa vrca. ll'rrrubr- pbr6H coBep-
lxeBHo Heoh\orrr\r,

K.rh ae t,Harb. qro,'r!r6\pr(p llrrr Ryt,I|lr,rc lloxKn nporncn ct
B AyroBKe xnx rlxKpoBonHono,i rctllt r] Joclxrr rcii creneHl{] nr,rg rToro
cyrueqByrorpa3.!LlrHbrercpNlo\tct'pbr!BroNlqllcjtc,).JtcKrpoHHLte.HooHI
noDorhroilopol r{c, Anrn'cpHil lDoilrMor!,.rcIyxr,r1'rJ)LcxteDUeoIHopa3oBbre
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repMoMerpbr (pxc. 2.20). TaKon repMoMerp npeacraBneer co6oii He6or'rb-

u)lo KaproHH\K) nna(lhHKy. HJ xoHqr{Kf xorcpoii Ha\o! rc,l Ma'leHhl(,1ii

rcpMo\y&rBurerbH6r', uHAxKa'rop - 6enbrii npqMoyronbHrqeK pa3MepoM

(Durrrposanr.re u pa3AereHne xnlKocreii

Olaa u:: carirux crapsrx xrMr.lecKux onepaqui - Ox,lr,rpoBaHxe, r. e.
oraer,reHr're TBepnoro BerrlecTBa oT xl,laKocrl,tj R KoTopoii 3ro Benec,rRo Hc
pacruoprercr. C ApeBr.reiiura rpelvreH. pa3AaExB cnenHii BxHomat, or-
ncJUlnx ero coK or Koxrubl u KocroqeK. CaMLUi fipuMarxutn rii (lpx6opt
,,l, OxrbrpoBaHx, npcncraBnr,t co6oii nonorHrHbtiii Meuro(. Koropblii Ha-
nonHerrrn nr.rolaMu, a iareM cKrra.qr,rB&,lx raK, ,lro6hr t{a o6oux cro KoHqax
o6pa3oRa,rach rerre. B 3rn flernx BcraBnrrnn aBe fl&r]Kr,l, Koropbre Bpaua
nn B pa3HHc cropoH6l- noryqaircq onHoBpeMeHHo o-rxxM c Ox,l6rpoBaHt
eM eepe3 rKaH! (puc.2-22). B lpesHe^{ E rnre, Bo Bper,€Ha III nxHac1xu

Prc ?.?A (6yNa)nuii repMoMerD,
R xcncrB

npxMepHo 6x4 MM, Aocraro,{Ho
BCEIO HA II9Tb CEKYHI NOMCCT'{TI,

KOHqU( t{tulrrKaTopa B noaorpeBa-
eVbrii npoayKr,,rro6br onperenur!,
xoporuo rr oH nporpencr. Ecru
x HnxKarop ocranc, 6enH M, HarDeB

cne4yeT llpoaorxltTL) IIoKa rl'rac-
TrHKa He no,repHeer- no.repHeHxe
niaCTUHKril YKa3bIBaeT Ha To, qTo

rpe6)€Nras reMEeparypa aocrur
H).ra. IIq Kax.qoro luaa npoAylffa
cyxrecrByer cBoii ur14nKarop, uBer
KOTOpOTO MeHrrercq ronbKo npx
.(ocrrxeHr,ru onpeae"qeHHofi reM-

r fleparypbr: r,rq pbr6br 3ro urux
Karop Ha +60 "C; 41, raM6yprepa,
MrcHoro Oapula, cBlrHxHLI uni{ r u
B Kacrproie c Boaoii - Ha +71 'C,
nn,lbrnnr.r! xrpyaoK Ha+77'C
I,I T, II-

KaK xe ycrpoeH raKoii Heo6Hq
Hnii arepMoMerpr? Ero KoHquK,

Koropr,rii u u3Mepser reMneparypy.
reprlreTuqHo noKpr,rT 6*BpeAHofi
noJ,xMepHoii rl,reHKon. nor 3roi:i
npo3paqHoi o6ono,{Koii Haxoa r
cq 6enbrii nopolxoK, a noll HI,IM -
,iepHbrii KaproH. flpu nocruxe-
Hnu onpeaereHHoii TeMneparypbr

6erur1 nopo[roK 6brcrpo n,raBur-
BnaHa qepHa'

noMoxKa (pxc.2.21). Bce npocro.

Ine xaxnoii reMleparlui no.qo6-
paHo 6e3BpeaHoc BeruecrBo, Ko-
Topoe nnaBxrc, npv aaHHofi reM-
ncparype. To,rHocr6 onpeae,leHue
reMneparypbr raKxM <npu6opoM>
npuMepHo 0,5 "C.

(oK.2670 2600ro H. e.). npouccc
6brn ycoBepuerrcrBoEaH: r\relxoK
nolBeljlxBiull,{ 3a teTnx K croii-
KaM (pxc. 2.23). B raKoM Brrae

3TOT (MeXaH SM' UCnOnb3OBA[Crr

6onee 2500 rcr.
CoBpeNreHHoMy xyMxKy r/rq

OI,ubTpoBaHxr He HyxHbr Hx
NICTI]K}I. HI,, NO!-

co6Hbre pa6o,{ue. Co Cpeanux
BeKoR coxpaHunc, cnoc06 d)urL
rposaHu, o noMoulbro BopoHKx
x 6yMaxHolo Ounbrpa- I,,
ycxopeHuq npouecca Oxnbrp
aeIaIoT cL,ranqaTbrM - TaK y8e
xa,{}rBaerc, Ofinbrpyrcuaq no,
BepxHoorb. Ecnu ticnor63yerct
o6hr,{Hbrii 6yMaxHbrii Ourr,rp
KoH .recKoii OopMbr, Ox,rbrpo-
BaHxe ycKoprercq apu Ha,r fivfi,1
He6onbuux npononbHHx pe6ep
RHyrprl BopoH(x (pvc. 2.24r.
B 3roM cnyeac Oxnbrp He npu-
nuflaer K crexny u flpoorrrb-
rpoBaHHa, xxnKocrb cre(ae,r
co Bceit BHeuHeiji noaepxHocrr{
oxnbrpa. Kaxnblii, (oMy npnxo-
a nocb lburbrpoBarb,rro-nu6o c
noMoruBrc BopoHKu r,rr'rr{ npocTo
xcnonBoBarL ec !.m nepenfi-
RaHr{, xunKocru, 3HaeT 06 oA-
Hoii HenpxrrHoii oco6eHHocrr.{:

Pr.r 2.22 Paooe cBLrxtrMabr Bx,oll)anHUn
q, nLrpoBolLHo,o MexrM

(PucyHo( trr xrieRxecrunlackorc 3axopo,rc-
Ha, B Ca(kape, oN 2500 rcrra !o E. ) )

Prd. 2.2J. ycoDcpuescrBoBaHuii q,un6
apoBar6HNn Meuo(, ko8qBr otoporc yrep

iiaMe. (PxcyHok !3 npeuHe
emflercrc.o 3axoporreHm B 6eHd-xacaH.

o(. 1500 rend 
^o 

ts.3.)

Pt.. 2.24. C{aa,galLfi Ourhp , BopoH(a
c BqTpeHBrN! penpaMts k HapyxH6Nn M-

Pxc ?.2/. HoBa, nonocxa(,),repMocyBf
Bxrer6Hun xHatsMrop Ha.per !o sacua
nraBies!, (BeurecrBo pacnraBrnoc6 He

nonsocr6,o) (6),
ruN io$uMeM G)
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c1lKamua, R e:llKocTb xllaKocrb BHTeCHger OrryIa Bolayx, ec-:Ix oH

Hr Moxer cdo6o,rllo lruirlI Mexny ropnuluxorl cocyna u uH'uHeii cleH_

koii ropoHKrl. $unL|ponaH,rc pe3Ko ]irMcruleerc'r' Xyxe rolo: Iro3nyx x3

cocyla xHor]ln <lrpopl,rllilclcrt qepes Hocllx BopoHKIl R cnoii xl'{lrKocru'

Bhr3brBa, ee pa]6pbl'Jr ,|BaHue. tlro6bl laKOrO He ftpo]lcxo4uno' ool'lllHo

rlrexJry uopoHKoii rl ropnblrrKoM BCTaBMT Crer:rlqHsylo flMo'rKy r'Ir

flpo;o cr;H'rKy. q1o6br x36aBur6 xu:vxKoB or raKtrx Hcylo6crB (naro'l

xir x-qrr cIr|'lxa \lon'r npocKonb3Hyrh 8HIl3) H€KoTophle mpoH(tl trenarcr

c llc6onLrllx ll npoJonbnHl\rl'{ pe6puuxaMu tr-qtr c xaHaBKaMfl Ha BHelx_

R cBrr3x c arfiM MoxHo BcnolvlHllrb ceroBaHn, fl3RecrHoro noDyng-

Fr1',r:llOn- HalKu ,1. h. nepcrbMaHd. BolIIo oH nhca',l s LBoei{ "}aH -
rr.llcnbHov oHr Kc' lKtl le nepBoi : "Kovy cxrr: o(l' rlalflBalb qepel

BOpoHKy xfinKo€Tb tt 6!Tr'LrKy, lOT rHaeT. q-ro Hy(Ho BpcNl'I oT Bp€MeHX

uopoHKy npunonHxilarb. rHaqe xr tKocTb uj Hee He BbUlrBiteTCe BO:',

Jryx I 6).rblrrKe. He Hllxo,lrl ahlxora. ,vncpxxBaeT cBoT M ,a&,lcHtleM xxl
KOCT|, B BOpOHXe. [lpaB]ra, HeMHoro xt{axocTu creqeT BHx3. TaK LITO BO3AyX

B Hcii q)'r:b coxMerc, aaBrleHI'IeM Bon'i. Ho crecHeHHuii B ylucHl'ueHHoM

oarbcNrc Bo3nvx 6v^cl uMerb yBenxqeHHylo yn pyrocrl, llocraro'l Hylo! uroohl

JrpaBHonecxrb cBorlM laMeHxev Bec xl{ltKocTll B BopoHKe' nOH',rrHO, qTo'

opunoAHuN{aq BopoHKy, MhI orKprlBaeM cxarollly Bo3Ayxy Bt'lxoA xapyxy -
x lorna xrulxocrb BHoab HaquHaerIllTl,crl

Pr4 Z2t flplcnoco(lrc_
[.;1r'Bir$lvHotu{ME
rpoMHq, co cfeMrHtrr'rM

,,op cr6r\i {tr brlrcrr

Ehlno6H rto3Ton y Becbnla npax'l'rl Ll Ho ycrpa u _

BaTb BopoHKIl TaK, qro6H cyxeHHarl rlacrb ux

H Mena npolor,,H Ine rpe6HnHa HapyxHoil noBepx-

Hocr . - rpe6Hu, Meuarcx+Ie DOpOHKe Bnr'Ior-

Hyro npucmnaTb K ropn6ImKy TaKHX IJOpoHOK MHe

a o6uxone anneTh He flptaxoAl{nocbl rorlt Ko B ra
6oparopHrx ynorpe6,lqlorcs Ofinbrpl,, ycrpoeH

HHe aoao6HUru o6pa3oM,.
flepBoe xuaHlle {3aHuMarenbHoii Ox3xKIrt

6Hno oDyonflKoDaHo B 19l3 rony c rex nop ne-

peneqaTHBenocb aecrTKI'{ pa3. o HaKo BopoHKt{

c pe6pbruxaMl,t. Kaxercr) TaK r't ocriLqllcb ro,BKo
Bna6oparoptlrx.

@xirbrpooaHt,te - npouccc aoBo,ttbHo ve!treH

HHii: Xtl]IKOCTb ]t3 HOCIIKa BOpOHKT Bbnexaer no

KarurM. rlro6u )cxopurb 3Tor npouecc. xllM'(x
npr.r.ByManx raxoc npucnoco6neHfie (puc. 2 25)'
y BepxHero cocyaa, s Koropblii Harl$Rarcr cvecL

Ins (bxrbrpoBaHxtl, BMccroo6blqHoro/'lHa - crek_

nr rrHbrii Oxnhrp, 9To 6ejla, nracrfiHKa u3lvenKo

nopltcroro c'l'eKjla. B KoropoM Mcerc, MHoxe

crBo roHK[x nop, nponyc(all)luxx xurxocrL ' He

nponycxa,ourrx rBep.qHc (rncTxrrH. Palr\rep nop \oxeT 66rrb pa3H6r\r. Ho
B rrc6oM c,lyqae x,raKocrD qepe3 raKoil Ollnbl'p npocxtlraaclc, Hc oqerL
6brcrpo (a uHornaaaxe oLrcHr, M€r/,reHHo, ecnx rlcpnoe Beurecruo o6pa3)rer
Ha fioBcpxHocru Ounbrpa ruo1Hbril ocanoK), Pc]Ko ycKopxrb (bxnLDoBa

Hlle noMoracr,.. arMocq)cpHoe ra&1cHxe, !n,I ?toto Bo3ayx ,l3 HlxHero
cocyla qepe3 cneuxar6Hyrc Tpy6o!xy olKa(tuaaror c noN1ou16rc Hacoca.
lloHnxeHne raBnesx, rlo,nyxa B HuxHe\r cocyne pe3Ko vBenflrr BaeraaB-
,eHxc Bo3rlyxa Ha Or r,rp),crlryro xunKocfl,. B pc |)-lbrare cKopocrr, O -,rh-

rpoBaHx, Moxer Bo3pacrx Bo :uHoro pa3. Xxn Ky ocraerca ronr,xo rcpe
ntr6 ord)xnETpoaaHHyto xraxocrh (urlt jrbulllrb ee. ecr'Il,i HyxHa Itc oIa.
a ocaloK Ha 4)xrLl'pc).

Hc Dcelna npouecc (),urbrpoBaHaq xxe-r ycrcrxHo naxe co c'r'cK,lrH-
Hb'M OvnbrpoM u c ucnorhioBaH,reM BaxyyMHoro O nbrpoBalr,{r.6brB.rrcr
cryqarl, xorlra TEpnoc BculecTlro B xxllKocI,l coclorlT 13 TaKxx rrcrxxx
lracrxu. KoTopHe, o6pa:Jy, cycneH3llo ru lr,l3Kyn] ]\iacc!,. 66rcTpo 3a6rl
Darcr n'o6oi O',,lbrp x ocraHaBrnBaror d)"rr,rpoBaHxe. B r.rKHx cryqa-
qx xcrronb3ylor npxcnoco6reHxc, Becr,Ma lrarrovyHarouee uer pxOyry,
Ha Koropoii rpeHxpyfirrc, KocMoHaBrbr, Xr,uKocfl,. (oTopyro Hatro, Kitl(
loBopr t te\troroft . oL Bcr. lllr b. H{rluBdtot B Hcuhorr,Ko npo6,lpuK rl J rrpo,l

Ho,'o c'reKrra. BH,tepxruarcu€ro 6onbulc rcpcrpy3KH. 31o rpo6xpKx
acrarulrlor B nnacrMacco neHanbr. Koropbrc ycra-
flaBnxBalor B na3ax Bpauraoucrocq nncxa uclrrpnolrx (pnc. 2.26). ArcK
c floilromLK) rlroTopa pacKpygr{BaeTc, Ilo o,rcHrt BLrcol(xx cKoposrcii (no
xa]aHHa, Ha 3roM p[cyHxc ueHrps{byra }lMccr cKopocrl, BpaucHx, ]300
o6oporoB B MxHyry, xrx 55 o6oporoB R ccKyHny). noa aci,crB cM qeHr-
po6exHoii cxnbr Menr,,raiiu,le rBepnbre,{acrnllbr. Koropbre xxKirr( He xo-
renl{ occAaT6 ts o6br,]HoM arorc npfirnxeHHrr 3cryrrx, nonyqxB,v€xopcHae,
B T6'Crqll pa3 npeBr,luaoLuee ycKopeHne Hop\ta] ,Horo na{eHur. co
6uparcTcrr Ha nHe npo6xpo( B Blrae nnorHoro oca.[xa. Ocracrcr ro-'rhKo
orxno.rxrbueHrpuoyry cnxrb
c 3roro ociL4Ka npo3paqHLrii pac-
rBop, Kcrarx! aoxox il npouecc
npoHoxoluT r,r B ()66,rrHoi1 coKoBLr-
xxManKe, B Koropoii TaKxe,qeiicr-
u)€r ueHrpo6exHaq cxna. TonbKo
B COKOAHX ManKe 3Ta C,UIA OT6pa

cHBaeT ({ep€3 MclKyro ccTKy) oT-
xa'r'brii cox, a rnepnLlc oorxun Kut
MopxorlKx rrnx q6,roK ocrarorcq

B raxJrrcqeHxe 3roro pa raL'ia
paccMoTpr{Nr cny,raii. Koui r HaIo
pa3nc,lxrh,rBe xfinKocrn. noHrrr- Px.r 2.26. Cotrp.lenxa, u.nrpx(l)yr!



Ptt.2.27.[cnnktLraa

ho. \ro TaKa, oflepaull,
ciryqar\, Korna fT xrr,,uiocrrr DlrIUHo flepaclao
prlNri,r - r{rrpxirep. aor(a Maclo (nrc6oc). Ecnn
!1',y cNrecL noTpncr , Macno pa3xpo6Hrca Ha \rcnKxe
rxne.rbxrr lr o6pdl)erL, t\tlvlHJ, '\r!,tLcxr. 

(i' xpe
\lcHcit ofla oTcTotiTc, ll 60nee nelKoe rraciro co6e-
pcrcn Hascpxy. Ho KaK ortrenHrb eroor Boau? Kax
Ir,Iii. Kro npo6o8an co8cpu]llTL TaKylr) ollcpnuxlo B

o6bl,rHoil l(acrpronc. 3Hncr. KaK rpynHo 6br Baer rl ca-
:!roM KoHuc: nogTx Bcellla rx60 Lrlc't6 DonH oKa:J6t

nitc'tcrr Bc,lIIoM ntac]te. rr 6() gacTl Macna oclaeTcq
R Kaclponc c Bolloi.

XxMxK ,1erxo ornc-nltel nae x nKocrr c no-
rtorubrc fl Docroro flpn6opa. (oropbrii Ha3Huacrc,
ncnxrenbHoii sopoHKoii (puc- 2.27). OrKphrBa,I no
rc[1Hory KpitH, ,erKo Ao6xlLc, Toro, ,]'ro6H rpaHu-
un Mex,.[y ]'lBy^i, xtl,tlKocrrMx (cc ot{eHb xopolxo
rtlrnHo B ylKoii qacTu sopoHKn) KaK pa3 oKa3zLl]itcb

Texnura 6egonacnocrn - Ha nepnom mecre!

B xl,IMx,rccKo]i na6oparopxrl clMoe rnaBHoc - crpoxaiiruI,INr o6pa3or1
co6nroaarb Dcc Mephr 6caonacHoclu. B,reM xe cocToqT npaLrnta npoBene

llpexrc,rcM npficrynxrl, K ofl6rra^r. raxe caMbllr npocrbrrrr. Hano notr-
roroarTl, pil6oqee Mcc'ro. Heo6xoxllMyro nocyAy r.r o6opyAoBaHr4e,, TaKxe
aHrMa-rertJHo npotrxTir'n onHcaHllc onbrra. '{To6br. npoBo!, ero. Bbl ,tcHo
noHfir\r:Lrx. ,rro ,r ri,rc\r n(,rdere. Xxvllfl rpe6FT aKx]p.rrHolt. d rnar]Hoe
rpaMorHoii pa6orbll O.rcH6 BaxHo]!xxe, qro66r nocle oKoH.{aH , pfl6orr,r
He ocrana"loct HuKaKoii rpr3l,t - Hll Ha cIore, H]r Ha noly, Hu Ha oncxqe.
hcno,,I63oBaHHoe rL[rI onbrroB o6opynoBaHl{c loxe nonxHo 6hrT h Bbrvr,t']'o.

KoHc,rHo. B 3roii xlrlxKe Hc 6yr!.r onxcaHH caoxHLre ll onacHHe
onb[br. Hy .re]rr uor]'r 6Lrrr, onacHbl caMoaerbH6lc Bechl? Ho BctrL 6ecne,r
HUn ,u Hcrrr,)prrHr,rii ,{e roBel\ lvoxer nondHfirLce I rllL,.rKoll, r naxe
xapaHrauoM. Onbrrht xc c xIMl,l,]ecK,tMr peaKTxBaMI npeacraElrror no-
norHl{rerlbrry,r) onaclrocrb. OT palHblx BcruccrB No.}.r ocrarbc, rpynHo
yliureMLrc nrrHa, aro xnbrpKx Ha onexne. PcaKrxBbr Mor!'r BLr3Ba'r'boxoa
Ha Koxei oco6eHHo HaIo 6ep€qb r.rra:a- Kporilc Toro. nplt cMeul!flriHx]r
HeKoropux BnoxHe 6e3o6r-EHsrx BcruccrB Bo3MoxHo o6pa3oBaHUc r]roBl{-
rr,rr coeaxHcH ii. Koropr,|\rlr \roxHo oTpaBITBcr. flpo[cxonur la(oe. xaK

6E

npaB}tlro. y _rloncii xr{yntlecxx Herpa\()] t,rx, Korophre He tHnrcr cocrarl
n cBoxc'r&l Beulccnt. He npellc1aBqrmr cc6c. qro \rcxny HnMlr Moxer npo-fi3oiirx HexenarcnhHa, peaKlyrr. Ecn[ Br,r ronbKo Haqa,ru yHTepecoBarb_
c, npeBparqeHyrM,r BellecrB r eruc He ]Haere Hr xlrMrr.recKxx OopMyn,Hu ypaBHcHuii peaxuxii. e! HcrBcHHblij cnoco6 u.j6exan 

""nprra*o_crefi - grporo cne4oBaT6 ,rHcTpyKuxx. orIxcaH ro 3Kcflept t veHra. l,l ecnx 86r
3axoTHTe ctrenarh ttTo-To cmpx roro, q.ro onucaHo rr,)KcnepxvcHTe. To Oca
AonorirHrrer,r6Hr,tx 3HaHr,{i,i tsiiNr l]e o6orirrrcr,, a fix rnn rloxere noqcpatH}"rL x3
coorBercrDyDurxx y,re6HxxoD (fi He rort xo txKo_rr,nsrxl) u cnpaBovuuxoB,

.Iln, ,L,rK,crpauun c(alaHHoro rrpflor.4crr (,.,rbKo rpx npflitcpa (rr3
x[:Hr,ro. Asa :l KoHqx_rl.tcl' cpaBHx-rcnrHo ora,o,roryrno. rpc_rii -

nprvep nepubtij. Cor tdcllo npaBurrv [t) pa6u.rr.( n,rnctrrvx (cv
pr{c, 1./) HtrI,t3ifl,BHxr xfi!xo[tbpto\t Hc.lhrr Hfi lll\o(\rclt.tnc: 14 re1()
He To]1DKO B TON|. r|lo 3TO ]tefxfleHxqlto x BpenHLte napbr Haj! pac] BopoM
Moryr nooacrb B opraHx3M. OcHotsHarr onacHocro u;tpyror: 

"",rr 
n,rr.eprrs

6Arren[Hocrr,, caMr,rii KoHrrxl( nynerKu. Uorp]xcHHbrii B xrrxocTb. Moxeroxa3arE, ts Bosryxe (]rpoBeH! xr,IKocrlt Benr, ooHxxaercrr). r rorna t|oa
neiicTB[eM pr1]HocTx xaBJleHIii Bce conepxfiNrl)c nxflelKn \rrHoBeHno oK?r_xerc, Bo pTy! Xoporuo ecrrx B nr{flcrKe 66rra ll{cra, Bola ynu fia x],Aoii
KoHeu p?ctBop notfpeHHuit (ull1 u.t11 vtopxtJ h.LtLl[r,] - po.[1BHo, Ho
He cveprenLHo. A cc.t,j rro 6btra crtrlLHa ut(.ro,L. nrt h ructotn. rl lu o,rcHbqnoB,{roe Beuecniol, Olrrs rrrrrrr,. trpclre6petu ri [paB[r:r\tr lerHl,ll.x
oeronncHocru. ,!ci,juBa,l 1irtlNt cnoco6oy B 60tL t)rc nxnerKy KpenxlIil
pacTBop aMMuaka - Hauar6rpHr,tii cnl,Ipr h B 3ro Bpcjun eMy rtI.o_ro cKa3turrorrcm, noctJTo,tHo bblto HcJurJqnxnov) \xrxry. H,rLtoHl,InLx(v}(, trtLl
xonoo,l. q]1h-t{yrh flpxnonHr t h roroBY |\irK roH,Lt|( fi||[(.t K,|. Kor upblii 66r..]
fiorpyxeH B paflRop He o,leHr, [Ily6oKo (pacrBopa I xoLr6e 6sr,ro ninxoro),
oxa3arrc, B Bo3ltyxc. h qepB toJr lo ceKyHnr,r oKoro I {} u urr,r nr urpo n pacroo_
paoxa3Mocby Hcro Bo pry KoHc,tHo. xt Mxk Tlrxe npononocxi!t por 6orL
rxxM KoJlrqecrBollt tlojtr,l. Ho ,tcpe3 HeKoropoc Bpev, co cnx3xcTl,rx o6ono-qeK r3btKa fi BHyrpcHHeii ,rircrn r[eK aqara J]oxvoturrx creta1L Koxa.60rtl He 66uo, lro r npunrHoro Toxe 6b,rn ,",o. Orn, 

"ryroii 
,in",,y*r,

eMyxopoutxM ypo(oM: tsceraa Htu(o Br,rnorlHrTr, Bce npanujta x y I tcrpytillr{ x jamxxe craparhc, npexlrjvorpcn tsce HenprrrrHbre co6urul, xoropire uo_ryr npox3oiir . t4 He ronbKo B x,tMx,recxoii na6oparopnx. Hanprirrcp, ne
craBxTbqaiHnK ur.rrr craKaH c Krrn,,rKol\t Ha caM6ri:i Kpari crona._.

.,._-fu[Mep 
Bropoii. KaK .].o 

B penaKuuro xypHala oj(urrq fi *ot:t o, npr_
rlr,ro afic6^{o or 

^,arepn 
ukojlbHnxa 7_ro rracca: "Moii cr,ru orpaaqnc,

xaKxM-To etrl\Mrl rit]ou. [Ipx ,Tor\t oH ymprr. e ro cltclu llB:ut c:t\tbte be o-
orlrHbre BeuectB:r - )Kctc h 

^xrRoclh 
rttL I p(x 6c.lba. cLrHy. RoHe,tHo.

3nopotso Bnerero. I yBepeHa, Lrjo HacaNroM ncrcoH.rlo_rocKpr,rraer. Benb
o rd. ,Ilir x c t pd_tr,HHv nopouJhon. q Hccrbtrx4.lil,qroou KTo-Hrrbyrt oTDaBrLlCr".
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qTo xe npox3ollno? y(cyc. KoHe'rHo, lle cepHa' Kxc]lom ]lo cMc-

rxrrBrtTb 6ca p;36opa llcc fionpxll - ne,o lre xocroiilloe ill()6rlrc-T' x

Mx, B AaHHoM cnytlac yKcyc BLlcrynilr'jlpoclo 3 KaqecrBc Kl''crlorbl xom

, c,ra6oil, Sr"..o-t,"ro voDla 6blrb nrc64, apyra'l Kucnola' CT[pirnLHblii

nonouor uecb. hollc'!lllo, Hh npx qeNl "x !l.oclLtrrlfl clxpK 6clb,l ' xo-
',opto,anoro,.r- ll.r.rtrfl' uBbl,i roHtiii rx\tHh. - rlo cKopec u(e)o o1-

o"ir,*r,c.ro. go' B tre[ljro, o'lesrulHo. t,l 6hLao Bcc ne lo Or6enMBirlc lll6bl-

Barcl pir rllhle. B coflirlr llHol M\ \lolou.l[l\ cp€]tcl B B\oll' l laK 
'r0'lhlBilctlhle

onru,rcc(re or6cl}rnarenfi. ]o BnorHe 6e3onacHHe Be cclEal x HilrHa_

eeHue. o6pa3Ho roBopr, - (o6r,aBlrl, r,a3t' ul'laarr' xerroaaryIo rKaHb 3a

6enocHexHyIo, CnpaBrlr()rc, oHx c STHM 3a c\er qBrleHu,l, Koropoe Ha3bI-

Bac'rc, OryopccueHuucii (06 3roM xHrepec oM x Kpac BoM 
'lMeHxx 

byaer

n"..*araro o r,'ruu. "Xuntllx pallzuluBarcTrai{Hdl cBeqcHxa'r' [lpco6pal!'
l""rrruo,ri v" otpoOro,rc ronil cser{or tlt'cryndel c co lHeqHbl\l cBsroNl)

u i.-yOol, olsrrii, OrrorreroBhlii, onrlrqecKrii or6€n Barenb Kompbli caNl

MOXCT 6HTb 6eC[BeTHbInt, (noanpaMseT' uu'T TKaHU TaK r]TO OHa X (eT

c, HaM 6e.qofi. 3To]' npucl\, 4aBHo x3Becrel{. ToJrbKo Bitecro cxHTerxqecKrx

Onyopecuxpyou x xpacyrenci Haln MaMht x 6a6]'IxKt'l llorKpauxaarln
(n r.rroraa r 

""firac 
noaxpaulrBalor) TKarL cuHb(oii' np cMnl'lroM pa3Re-

jleH,lll ee 6renHo cr{Hl.lii uBeT, cMeursa,cb c ocJIa6neHHElM Xe'ITOBaTL!tri

l',u"ro, t*orr.rro- oulyueHre 6enoro ulBTa nocKoJlbKy xenrElfi tl 
'ojly-

6oii - nono, Huren 6,lble uBera' KoTopue B cyMMe naror 6e, ri il [Ber CoBpe-

veHH6rc onrxqccKxe oT6€nxBarenu flpurarcr 6en!rc ropauo 6onec ,lpKxi

6eruI uBer. oco6eHHo npr npqMoM conHeqH6r' ocBeueHrx'

CoBeprneHHo fiHaqc neiicrRyor xxM tlecKl{c or6enxBarenfi B l{xcoc'raB

BxoIrT aeuecrBa, KoTopl,le x[MxvecKu pa3pyuaKvl pa3'uqHLIe 3arp'I3BeHua

HaT KaHt{. a saorHo t'l llc3HHoxuupy,oT ee PaHbue rKaH[ (xror[raro0y\{ax

H r,rc 
'r 

nEHqHble) 6enr0 x Ha co]'IHlle: noa reiicrBHeM ynlTpa(bxolsroBoro cBe

Ta 6on but riHcrm xpacx'rc ncii nocrefleHHo BH uBcrafi C pocroM npoMbruneH

HOrO npoH3mrcrBa TKaHeii lrq Toi, xe [enlr caanu ncnonl3orvlrL xnopHyo

M3Becr;. Kmopyrc HalHBaqIi mxxe 6e,x,l'Hoii lro cMeulaHH'u Ka'qbuxeBa'l

conb navx rurcjlor coJlr Hoi I'l MOpBoBaTrCl oi. BnepBHe MopHylo I'{3BecTL

noJly.run on.arii"",li'i xr'lMI'IK CMxrcoH TcHHaHr (1761-1815)' 1or caMbrii'

KoropHi B 1804 rcay orKptu caMble r,xerble Mer'L'L[H Ir'laruHoRoii rpyn

n6r - ocMxii !, xpH-axii. 3a HecKoJIbKo rec,ITt{flerxfi nponlBorclso xnopHot'

ll3BeCTlI Bblpocjlo B nccrT$i paf,' oHa c1ara aoao]rbHo nerneBHM npenaparoM'

n€ficrByoulee Ha'rano roro BeurecrBa - TaK HalblBae\lblfi aKrxBHhIii /.,Iop'

i*r"rri"ro. purpy,rorourufi 3arp,3HeH,r' (a npu HenpaBr,,,llzHoM ynorpe6ne-

HxM - v caMy i(aHL). B Hacroruree Bper'' )LropHylo lr3Becrh ficnonb3]'lor B

ocHoRHOM E[q Ie3UHd)eKUxv.
AK BHhrii)Lnopcolepx,rlcqxBt'lHDlxlleulecrBax' 143na0ll:r1c I789ro!a)

,r3necrHa xaBeneBa,I Bolli.6Iur*, poa"raexr'''la xnopHoii I''l38ecrl'',' soop-

Irvne xoropofi \lecro h3nhuxq 'laHlr\laer xanl,l]r' CBoe Ha iBaHxc oH:t noryqx_

.',io'r nrr*nm npn,oporJ napl^c - xaB:n'. rtre prcnonariuxcb ']aBotrbl
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no ee npo6Bongrsy lcciiLrac aro onflH x3 napnxcxrx paiioHon). HapaBHe c
Heii rcnorbloBarr r mK HarHBaevyrc "rr6appaKoBy Bony"i B He, Ha Mecrc
Kzurrrs HzLxoanrc, €ro <poncrEeHHxKr Harpr.rii. A HaiBarru 3ror or6enuBaro-
uufi pacrBop no Mer|u napD(cKo.o irflTeKap, AHryaHa XepMeBa Jla6ap-
paKa (1777-1850);ero Haq&B cnorL3oBarb c 1820 rona. HarprcBn{ conb
MOpHOBaTUCTO, KMCTOTbI (XIMtt(fi Ha3l)lBAloT ee fUflO)L]]OpHTOM HarprrA)
axollHT B cocmB MHorl{x coBpeveHHblt upcllc IB IL,!x or6en BitHrq.

noMxvo aeuc('rB c a(TlltrHbtv Ltopov lJL roii ,i.e uerr ficnojtbryror
u BelaecrBa c aaKTI rHbtM Kucnopollo ,. K TaK[M Be[tecrBiltl orHocr{rcfl,
HanprMep, nepekxcr, Boaopona (xeHuruxaM oHa xopotro Il3BecT[a D Ka
,recrBe cpeacrBa !,r,r o6ecuBeqnBarv, rroroc), ee coerrHcHre c MoqeDll
Hoii (rxlponepfir). HcKolopbre Apyrue BcLuecTBa. Bce sTu DcuecTBa o6ra
aaor cxnbHbrM oK,rcJ[{]c,1bHbrM aeiicl'l,rrcM.

KaKar xe onacHoclh Moxer Bo3ayKHyrb or xl{NrrrqecKux or6enxBaTe-
neli? AKrfiBHoro seulecrBfl B pacrBope n ,l crupKu HeMHoro, u onacHocTl,t
TaKre ot6enuBarenx H KaKoii He npe,[craBnrlor ec-qlr ucno.,lb3oMrh l.rx

crporo B coorBercrBnr.r c uHcrpyKuxeii. L ecru naxe B3rra Hcpar6aBneH-
Hbtii KoltueHtpar or6erxBarerrr Ha ocHoDe aKTrBHoro Kacnopoaa, To npx
HcnpaBranI,Ho\r yIorpe6reHl,l,r cro ncrcfirue 6]rcr lrporBnrlL({ pr rBe'rro
B6ypHoM Bbr.[eneHux ra3oo6pa3Horo (xc]ropolla, Koropblil luu 6cnbr 6ec-
noJte3eH. Ho u ,0r, leJIoBe Ka 6e3Bpene H. 14 Harle o6cro[T 4en o c itKTnBHbr M

xropoM B cocTaBe rrnoMoplToB. PacTBop rxnoxropxToB ycroi:iqxBbr
To,'lbKo B ueroqHoil cpcae. flpu nonKxcncfl nx uncrpeaKun, o6pa:]oBaHr,rq
uropHoBarucroi Klcnorbr. ?ro onacHarr peaKuuq, mK (aK o6pa3yrouaq-
c, B cao6oaHoM Bfire x,topHoBarucla, Krcrlora - Bellecrao roKcltqHoe lr
Hecra6xrbHoe. O8a pa3naraercq c BUnercHr{eM xropa, Korop[rM. c(opee
Bcero, x orpaBxrc, Hc3a!a,urrrBHii roHblii xxMxx. BenE rrperen bHo Aonyc-
TrrNroii (u, creAoBaTcnhHo, cpaBHflTi'JI|,Ho 6e3onacHoii) c![TaeTc, TaKa,
KoHueHrpauuq Mopa B Bo:rlyxe, npI Kol'opoi Ha onHyrracrbxnopa nprrxo-
axrc, vy,,rnnoH ,racrcti Bo]jlyta (otrxH itajcHhxlrii HancpcToK vopa. .pa i
sene H H6rijir B xy6oNerpe Bdayxa)! CMe ua B Hepa36aBneH H br ii or6en riBaren6
c yKcycoM, roHbrfi xr.{Mxx Mor nonyiHrb 8 BorAyxe B corHfl pa3 65-,r6ujyro
KoHueH'rpauxrc qAoall1'oro ra3a. 6orec 1oro, x3BecrHbr cilyqau, xorAa
r noylnopxTH IaBa,r H s3pr,rBqaTHe cMecx c HeKoTopbrMy DculccTBaMr,I) Ko
1op6re cnonByrcr€, B 66rry (no noHrrrnHru npuqxHaM Nrbr rlx 3lecb Hc
yKa3HBaeNr. TaK.rTo, pa6orar c nm6brM, xaxe nprBbrrrHbrM x,lMuKaroNt.
cne.qlrr clporo co6nlorar6 lrHcrpyKurrrc.

Onr{caHue rperbero cryqaq npeaocraarM canoMy nocrpanaBuerlry.
Bor 3anxch roro, qro c HrlM cryrlruloc6 MHororer Ha3an: nn lllynonoBo-
lly cTpaHflofo u B HeKoTopoM polie rpar qecKofo cnyqar. npofi3oueaue-
ro co MHoii. Ho cHa,riura HeMHoro o ce6e, XrMrcri yBnexca B 4-M r.,racce,
a s 7-r\r K,Tacce. BEr('r) flir,r flo rrporpiMMe Boc6\roro. no6enxn Hx pirlioHHofi,
roporcKoi lr pecny6rxKaHcKoii o,lfiMflnumx. B cnenyrcqeNr ro,qy onqrh
no6ctrfln Ha pecny6nxxaHcroii, Hn B(cpoeclrxcl(oIl - Tpctllii nxnnor\l- Ha
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Bcccoro3Hoii Mo, pa6ora orMeLlcliii IepBbIM /'lxnnoMoM B HblHclllrlcM 
'ony

co6upuucn exar6 Ha Bcecorr:rHylo onfiMnxany. lrpolxen no KollKypcy

r rre noexarl. npl,l'rvHoii 6bu Brpr'r8.

Ka( BcqKxli yBaxillou]nii ce6, \tlrllrK. norlrl\rc Teopxx }l rarlxilarccL

x npaKrxKoii u H;6orblxoii lo\lal,lHcii na6oparopll ycnbluan flrc-ro pe-

uer;r npxroroB,lcllu,l... (,larlLue rlalBaH,le BeuccrBa \lbl 6yne:{ 3rveH'TL

6v(Boli,Y- Hrl lrcr(r'lii cnlrqaii) u perx n ucc"lcitoBarb cBoiicrBa )Toro ae-

,rie"ro,r. nory.lu, Kpncra-qnLl -Y. orounbrpoBtul x. npoMLIl'I lll']lcytxllJl'

Io0y!r.L' H(.lllllllle6bl c0r lalh lloDotllor"
B o6urey. ! ucrrn 6sr,ro 2 5 r'lncroro Bernec] In X' B3fls Ha npo6y Kptrc-

,,r,rr,*. , no^"" 
" 

n"t,) cnu'rxy. OH c rpecKo\t parnercrcq: c'l'axo 6hlrh'

i o,:*po,ro"y nr"t.n, ne-vcroii'rrrrr. [epecurlan Kprcrannbr B d)ap0opo-

Bylo crynKy, crnrl KpaliHe ocropoxHo' Ha B''lrtHyroii pyKe llcperflparb

rricr'ttxou. 3ar"rerrr HccxonbKo llcnepercprl']lx Kpl{craflroB' crp'xHyn

!1x Ha Kpaiii clyll(rl. KocHynct rlcclrlKom, c]rDa-e,lDa IlpoBen (llo8Topqlo'

rpaiise ocropoxrro) ,1 B3pblB. HcoxunaHHLlii yxacHoi cxnbr' A scero

ro nBa c llolosxHori lT)a\lrla ..

PyKx x riorx B KpoBtl- Ecrx 6LI t He 6bl' 6jl[]opyK u He Hocxn oH

o.rKo;, ocrauca 6LI cncnbrll: o6a crer<,ra D.upe6cara. Oap0opoB,a' crfnKa

,rDcnoxlxJl,rcb l',lbl.ll, la rub.rrl nll l l x I r:LlDHolO'll4cla npo6 li Oap'

4xrnoBbrrr ocron<uv nn'r l'1 Hir!Kto rb. lrK'11o \lHc cule oqeHL 11 o'leHb no_

,i.ir". e;',""' .*pvo. non.rr n 60 rbHruv' B crrp BKe Han'rcxrH "MHo

xccrBeHHue parrsr o6eux pyK. noBpcxneHvc cyxoxunHii_c 6are'eii-'

roalMar 're€rirn :lrlnl,laurle ncnEoll O laHlll (pc!Helo na-[Ll]il llpxBoH

.'' "r" t-lo,ro^u,,ru vrccv rBon '14HroDHoriplrc 4ha'plrorl'
Bor Rhr3aopoBcn. Ho Hc ruory noH,lrL. noqcMy xe Bce raKx npou3oue'rl

R3pbrB? I Hennoxo 3HaIo npa8llna pa6orbl B na6opa,opu'{' Ho ,I aiapreH'

pa-6ma,l. repflo llpe,tcraBrleHHe o Bp€MeHn u o \ltloroM 3a66lBarc' Haro L{c-

npanrurr,cr: arorc.lyraii \leH, ntfiorolty uay{rfi tlpBi\lepHa'l ye,eveHHocrr"

aeocropoxnocrr'. lr,luurH,,r cartoynepel{Hocrb clilnu npri'rxHoiii Hcc'lacrbq'

A B€ab lrcero qcpc3 nqrsaHeii Halo 6blnonerclL' lla Bcecoo3Hyrc onuMn"any

Ao cxx nop Mfle npocro Be3Jlo. HanpxMcp. llbluen I KaK rc v3 aor{y

r )rDl{ae-! cocc,6. rla nBa rona i\lonoxe NleH,. - TptceT nepen HocoNi ny

,i'p"i. otpo,l (Nr.cbrc. CnpauxHxxr' qro tr 
'ryibrpb'\e' 

a oH H(6pexHo

r:1;c,rcer: _bcnro.lerr.x c +oc'hopo\r"' g ny'runeK tsr'1 rr orturrblpHlrr

ItonarlLrne. Hc ycnen ao'lererb ro leMnx. (aK BSopBanc' A coccn ronbKo

D raThrrKe Irog€ciLl...,
rlro Mox o 6buo orBeruT[ it$lopy IlxcLMA] oH ,lonycTxn HenpocTI'I_

,"rony. oirrO*y. pa6oraq c sclucc,BoM X B noNla Hrx ycjloll 
'x 

14 no-

\lHJto npoqero. lrc opoqnral IlpelirapxrcnLHo (,6 r']oNl Beuecrae l{e y3Harl

u 
"ao 

.ouupro,* aroirarBax A Bcrlt, o He:\l Han caHo rocraroqHo Harlpx-

r{cp. B x ntu'rec(oii 3Huxlqonc,tull cKa3aHo, rrro aLlcoKa'l D3pLlDoollac_

rlo;rb Be recrBil XomaHrq Bae'rnpuMcHeHue cocrll4HeHsii rroro Knacca'

npxqeM ,L,ra 6xtrlKoro no crpocH!,rc seuecrlln y laMe'reHo: uB3pl'lBaerc'
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oT yAapa.'rpcHx, u laxe or llDrl(ocltoBeH11, oclpLl\l nper'rNlclo\L. C-Io
BoM. pacruparb Il crynKe necl xoM 6onee lrlyx rpar\{r\roR rir(oro Beulecr

n ll(pa.op0irxIllrrrr LIi
pr4 x crorrb prxoNr. oxxnar. .r'ro 6yner nrqbrrc (K coxarreHrK). 

'r 
raKue

crry.rax 6brBa()r). B€urecrBo ,Y. xaK n \rHorxc ,rp\rrre B3pLrrl,raruc Deure-
cru.r. or acHo.lcf^.llD B !v\ov rrr,'L( 0a,{e n (Ll,I]rir\ c nprrcPr"I crer-
rrHHon npo6rurr. r.rr rnr xn\ Illllrr. 

'J 
,op \re.d L\ Itio6koil

H ropnbr KoM. upn or(pbrBaflru riroxernpxBccrr K Rrpbrsy.
Ecnu6br lollr,lil xuNrxK 3apaHcc flpoqurul-rr o cRolicrBax Reureclrln.Y, oH.

cKopcc Bcero, olKaranc, 6br or cro no,l)"reHun n re 6onee or .rry,r€-
Hll, cBoiicrB,- A cc:r y Hero Hc 5r,Lro ]ocrynr ]i (Hxra\r- B xoroprrrx 3ro
ncuccrlo jtocraro,rHo llonpooHo on,tcaHo. To ott Boo6ule He no.rxcH 6brn

B 3roii KHlr c, KorrcqHo, He 6y,1eT onr,rroR c r]pr,rrrlal brNrx, ,rLor,xrl,lNill
,r rrpogxMx onacllbrNl,r BcruocrsirNlr{. Ho ]laxe pa6oTa, c 6elo6xnrLrM clo
no86rv yKcycolr. c,lerlycr co6nl(rrurL aKKyparHocll, rr oc-ropoxrrocn, i\{il
crorn, onu loa]lorxHo 6Lr1r, crto6oaHo or HcHyxlrbrx npen!c,tur. fio,r p]
(oii!orxHa6urbrpqoxa..r'I(]6ucpa3y)6parLrrpo,rrrBrxykrc, 

^xnKocrLx-rxIpocbrnaRuccc, BeuecrRo- A 3axoHqnB pa6o1y, Hiulo ocraB Lr rr, l rocrie ce6,
x4eiLnbHLrii loprroK - 3'ro orno r'r3 ocrroarrLrx upilDun pa6olrn n xuvx,re
cKoii na6opaloplt'r. Boo6u]e. xxMl{Kr - -,rrcior ](ocraro'rro aK(ypirrHhre ,{

]Hiuor, qro cc, r cpas!'nocnc okoHqnHne ?Kcne-
prl\lell ld lx l'l,l\ll,l1h noc\J\. ll,tlov c1efl"lL,ro 6y-
.lcr HanHoro rIlrH(e. n-r, \rLllr,'r \lNxqec.oir I,,
cyIH xcnonb3ylorc, cneuril-rrbrbrc KucnorHbrc xrr
xlenoqHbre pacrnopbr, Ho ecnx rpr3b
nefKo! B xorl ,ln!,r o6brr{Hble eprxxK}r
rc. roropbr\rr llu.rbDrorcfl B aor\,ruHe!r \oor,icll,c
(pnc.2.28).

3aKaH,{rruan pa:rroBop o 6cjoracHocrx x aK-
KyparHocrx. yMccrHo npxBec'rH nrcoonbrrHyro
Bhrlrcpxxy x3 c crcMr,r urrpa4ro$, Hturaraer\rbrx rra

clytrcHroB 3a Hapy[rcH[e flpaB Jr pa6orbr B na6o
paropHx. ?rn urrcaobr 6brnH D$ereHbr carrxrix
cT1/.lcHralol 3r{avcHllroro repMaHc(ofo _vHrtBepcll
rcra B lei-{nenb6cprc eue B 1854 ro.1y (co6paH|r,rc
,{cHErx rux Ha noKynI<y xxMrr.rccKoii nl{reprrypr,r),
BcpoqrHo. rro 6bu Fepn,rx ,l c.rxrrcrnelrHuh L.ry-
Lrafi . Kor,qa c'ryrcHrr,r noclaHoBrrr.[{ u-rrpaool{l'16
caNfirx ce6rl Bor HeKoropbre ,loloxeHrI, froro llo-

oKro ocraBrrer orKpLrrl,rNl ril3oBhrii (paH rrpx
HeropqueM ra3c, nnar r l2 Kpciiuepou (oxojro l0
nonnapoB u coBpcN{eHHblx uerrax).

Ptc. 2.28. ltprrlir I.t,
N,urLr xnN!rr..()ii no
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KTo 6pocaer B paKoBuHbl ocKon(, KepaM[Kx, 6yMary x apyrxe npen-

Merd, npenqrcrBytoruHe croKy Boabl. nnaTxT 3 Kpeiiuepa.

Kro ocraB,lrerorKpLIrbIllt KpnH rur,l aoahl. xorra oHa He ucllonh3yerc,,
rrnarur 3 Kpeiiuepa.

Kro nocrc xcnonb3oBaHu, na6oparopHoro npu6opa H€ y6upaer ero

,u ero qacrr Ha rtecro. nnaTI4T 6 KpefiuepoB'.
B 3aKnK).tcHue 3roro o,leHh cep6€3Hom fl aa)(Horo pa3rena - BeMHo_

ro o\ropi. B 1970 rony rupexrop l4pK)'rcKoro xHfl rrvra opmHrqe(roil
xun xn aKureM[K Mnxaxn rplrop6€Bl'Il BopoxKoB 6LIn B KOMaHnnpOtrKC

B hHxux. Bo BpeMn noceureH',, yHuBepcxrera B ropone lxafinyp (oH pac-

nojroxeH Dro-3ana4HeeAen ) M. I BopoHKoB o6Happ<r,n onpasuna abt-

xlaBaHug B xxMxrrec(oij ,la6opaTopr,ll4r, BepHyBrxuc6 noMofi, oH BoccTa-

oBun vx no naMtrr4 ll llpucnarl ,r pe]lo(uxlo xypHala (xv]!,xe ,r xu3Hbt'
nocne ny6nsKauufl 9Tu npaBhla 6Lufi nepeneqaraHEl v noBeueHbl Ha

lBeprx B corlrrx xl{MtlqecKxx na6oparoplrii, rlro BbI3B:ulo yrlbl6Ky cTapo-

xunoB yax leHue HoBrIqKoB: HexoTop6le,13 Hxx ace HanxcaHHoe Boc-

npr{Hrnx BnonHe ceple3Ho
Bor 3TH npatsuna;
(Ecnu Bbr orKynoplrqu qro_n1160 _ 3aKynopbre

Ecn B py[a\ y sac xrrKoe - He pauerile. nopolxKoo6na rHoe -
He paccbrnhre, ra3oo6pa3Hoe - He B nycrllTe Hapyxy.

Ec.flr BKnrcqurr{ - BbIKrlo.lure.
Ecn!r orKpbulr - 3aKpoire.
Ecnupa3o6panx co6epxre.
Ecnr.{ Bhl He Moxere co6parb - no3oBl'lrc Ha noMonrh yMenbua.

Ecn Bbl He pa36upa,1x - He B3.ayMaiire co6uparh.
Fcnx Bbrolo r^vnx ,tro_nl,{60 - BcpHHrc.

Ecnu BH nonByerecb ,IeM-ll x 60 -repxxre B ql4crore L noprulKe.

Ecnx 86r npxmnx.rro_rx6o B 6ecnoprlAox - BoccraHoBl'Ire crarlt KBo.

Ecnx sH caBHHynx !To-nfi6o - BepHvl.e Ha Mecro.
Ecn Bbr xorure Bocnorlb3oBarbc, qcM_rx6o, npllHa&flexalu Mapyro-

My, nonpocure pa3peuesxq.
Ecnfl aEr He 3Haere. KaK 3To.leiicrByer. paafi 6ora, He rporailTe.

Er.r rro Bdc He (dcaelcq - He BveufiBairecb.
Ecrr He 3Haere. KaK 3To renaerca, cpa3y cnpocl'ITe,

Ec,1 He Moxere ,,To_nn6o noHlTh - no'iernxre B 3arLL,lKe-

Ecntr Bce xe He noiMere. To u He n6lraiTecb.
EcnH Bbr ropxre Ha pa6ore, nocrapaiiTecl, 'no6H y B:lc Hu.lero He 3il_

Ecnu y Bac qro-n 60 B3opBaroca, npoBepbre. ocrirnucb,Ill BbI xl'IBbl'

Ec1l,{ He ycBoll.T x rr l,lx npaBur, He Bxotrlr rc B ra6opalopll,o".
Hy Bor, TcnepL caMoe BpeM, 3itHsrbc, 3KcnepuMeHroM. IloM,IMo 3e_

coB HaM noHa.4o6rlrcq caMHe npocTBle Beulx. HanplrMep, o6HtrHa, anTe'l-

IIEPBbIE SKCIIEPI,IMEHTbI

I{auepreu uorxocrr, Merarra

OaxH r,t3 caMLrx BeruKl,rx yqeHbrx rpeBHocrn ApxuMea 6r,u poncrBcH-
HxKoM uap, [repoHa. Koropr,lii npasun B ropone C paKy36r Ha ocrpolle
Cxulnxr, KaK-ro qap63aKa3,Lrr cBoeMy rcBe,r npy ,3ro1oBl.rrr, pnryanbHDrii
3onoToi:i BeHeU, Koropbrii,{cnonb3oBancq Ro BpeMq xeprBonpr.{HourcHxii.
qucroe 3onoro crxu(oM MrlrKoe, nogToMy a 3oJrorbte y3nenr{r tut, px-
aaHxq xM'rBeplocru no6aBrrIKrr onperencHHoe KonxqecrBo Nrenx Jlll cc-
pe6pa. fi{epoH. noao3peBa,l caoero rcBer,rpa Bo6MaHe, nopy,ry,lApx Meay
aoKa3aT 6! qro B KopoHy norMeuaHo 6o,'lLue Menx, .reM cneno8alo. ApxH-
Mea aonro u 6e3ycnerxHo n6rraJ,c, perxxrb 3ry 3a.qa,ry Bca6 HfiKaKrx ric-
TotroB xnMnqecKoro aHa.qr3a B Te BpeMeHa eure He cyutecTBoBaro- En H-
cTBeHHhrii cnoco6 3axnrc\anc, B onpeAereHIu nrorHocrx Mer:rnna, a llrln
3roro Hano 66r.,10 B3Bcqrrb KopoHy (,JTo He cocraBnrno rpyna) t,l onpcne-
nHrr, ee o6!eM - a Bor 3To caerarb Am npenMcra HenpaBurhlroii OopMbr
ue rax-ro npocrol IIpeaaHllc rracrr, rno peueHxe nprurro HeoxynaHHo,
Bo BpeM, npreMa BaHB6r: yqeHUii o6parru BHxMaHxe Ha To. qro ero ].ejto
BLInJleCHyrO X3 BaHHbr qaCT" BOllH Ha nor, a CaMO CTa,IO BeCXTb HaMHOT-O

MeHBlxe. 3Haqrrr. 06 06T,eMe BecaTena (npugeNl He o6r3are, bHo Apxx Mcllo-
Bal) MoxHo cyrnrr, no roMy, Hacxojrl,Ko oHo noreprer B Bece npM orpy-
xeHxx B Bory, ApxxMen66r.n HacrorLxo 63sorHoBaH 3T !rM orKptrlrl,leM, rrro
Bbrcxo,r n I BdHHEt t{,3il6btao roM.,l]ooH rorbr]i. no6er<dt no ynl,luiM
CxpaKF c panocrHsrM l<p,{KoM: (3Bpr.{xab (,rro B nepeBoAe o3Haqael oHa-
uenlr). TaK3To6brro llrlr fi Haee -Aono!/'IxHHo Her3BecrHo. HecoMHeHHo
,xrxb ro. qro ,rveHHo Aprxvetr or(pbr I rHd\teHhrbtii nroH, Halll.lH btr{
BnocneacrB H ero 

'lMeHeM, 
nocrre 3Toro 3ana,ra c KopoHofi 6Lua 6brcr-

po peureHa: ApxuMen lH:rr nrorHocr6 eHcroro 3onora (no coBpeMeHHbrNt
aaHHLrM 19,3 r^Mr - 3To olxH h3 caMbrx rqxenLlx ela-lroB) x :tiert
(8,96 r/cMr). BosMoxHo, npll x3roroB,eHH]l KopoHbr 3o.iloro 66uo cnraB,
r'IeHo He c qlcToii Metbm, a c 6poH3o cnraBov n,enx U onoEa:ApxfiMeA,
KoHeqHo,3Han x nnorHocT6 6poH3hr. HrMeplrB nnoTHocrb KopoHbr, Apxx-
Mell Ebrqxcnulo-qrc 3orroTa B cnrlaBe,

nonpo6yeM noBTop[Tb onhrr Apxt Me,aa. KoHeqHo. Mr,r Bo]bMeM He
3onoryrc xopoHy, a v'r'o-Hy6y!h nonpoure, HanpnMep, crapyrc ccpe6prHylo
,oxKy. A !eftcTBxTenbHo nx oHa ccpc6prHar? EcrecrBesBo. ccnfl coxpa-
Hvnoch Kneiivo. Ha Koropov yxal3Ha npo6a cepe6pa, 1o hn[aKx\ x rvc-
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peHfiii Hc lorpe6yercn. A ccJrl oHo He coxpaH[],rocb }{nI Ha rcM Hrrecro
pa3o6par6 Hcxr,]li naxc c noNro,ILrc nynbr? Tyr ro I npnro,,lrncn cnoco6,
npuAyMaHHUil Apxrrircaou. tlnorlocrh .)ro ollrorueflxe MaccH K o6b-
cMy, Maccy roxKn rrcrKo orpci(c.rrr11r, DrBcLxxRarrrreNr. A xxK rririiru ee

u6bcrr:' C nu\rouI.r,, ri,Iroii Hrrrrr np Br^ev .r"xr) r oJH,rir I | ,nurex
BecoB x nrDcc"v cc. 

-l-cflcpb 
noBroprrv BsBeunBaHllc. aKKyparHo orrrcrnB

roxKy D (lcrprorro 
'rirr 

5orbllrylo6aHKy c Boxoii rax. ,11l)6r,r noxxa Hc Ka-
ca"racl) crcroK (nono6Hr,re r{3NrepeHm rurorHocr}r ftpoBo{xn eulc Po6cpr
6c,i,i.rr,. riirK:)ro Rr'rAHo r,r.r puc. l.l), B coorBcrcfl}l,ru c 3aKoHorll Apxl'Iyerlil.
noxKa llollxHa noTcprlE lr Bece poBHo c'l'o]lt,Ko. c(or1b(o BecuT tlorlil. Bbr

recllfl Ir.l.,.rrr,/\kox Il.rorHor , no.ru npx Ror\rHJrroi rerlncpdr]pc noqr11
Hc oriru,raerc, or I.00 r/crrr. no3roNy parHocrb nRyx BrBeuxBnrrI{ii nox-
Ks D $ornyxe !r B $ojle - KaK pr r n pasHa o6*vy noxKx B Ky6r,rccKr{x
caHrxMcTpax. nycrh. lralpu\rep. noxKa Becrra 8 BoJlyre 89 r. a B Bo]lc -
7ll I Pir3Hocrr, naer IaNl o6r,cy ,loxKu I I cNrr, [rorHocrL noxKl{ no
irylraerc,r puBHoii U9 r : Il cMr : 8.1 r/crvj (c oKpyrneHxeM rrep8oro 3Ha
Ka noc,:lc raflrToii U ]-.Jn Hc olrcHb To\Horo B.]lrclllxliirHrur). 3Ha.lltl'. roxKa
He ccpc6prHa, (I.,rorlrocrb cepc6p.l 10,50 r/cl,r), a €xopee Brcro - cIa,rb-
Han. TaKnNr xe cnoco6or rrrc npyr,{e M eruur br. Ha-
npxMcp, cDr{Heu (nrorHocrb I 1.3 cltlr) or onoBa (nrorHocrb 7,29 cMr).

EcJ,, y Koro-Hx6ynL ccrL aoMa urKorLHarr MctrurE <3o,rrorar' r.ln
<cepe6prHar'. oxde rrorpo6oanTb raK v xe cnoco6oM ll3rcp rb ce
niro'rllocrb. nocrc r10ro craHer rorrrHo. norrelry cnoBa, o603HxtrarcUI e

IOCTOhITCTBa CIaUltt. ErrTbr:racc6 B KaoHqKx. Ecrr}l raKnx <cyuclrxpoB, He

orbrulcre,r, Bor pe3yrrrarH r3McpcHrii aBropa.
Mcnr,rL Nq l. (3onoraq, Mea rL, RhuaHHa, B 1962 roxy AxrMcrp -

40 v\i. Ha oxsoi croporre HannxcL "PC@CP' u coorBercrBylilLlxii lep6
(ceii,r.rc yxc uiLrro xTo fior\rHr'rT. a (aKor noprrlKc B Jroii a66pcBrarypc
cn!:,'Iyrcl cnoBa .co,lfi lnncuqccKar' (oBcrcxar,)i Ha npyroii €ropoHe
x3o6paxeHil KHl{ra B ]rirBpoBorr ,rorKe l,l Hairrrfict, (3a ornueHLre Wnexx B

yueH ,1. rpyAe u 3.r Ilp,r\repHoe rroBcneHne' (ee ocrpocnoBbr 6brcr'po nepe-
HaqvnH: <3a xxc ycnexr4 x rpoMKoc noBereHrcr. Macca Merarx (u33e-

ul{BaHIc npoRo.lu-rtocl, R ltovauHllx lcnoDxqx Ha ltpocThrx anTcKapcxlrx
Recax. KoropLre no,rBeurrBaloTcq ra Ko.ircLrKo lra rrlol{llK) pasHn 26.46 r s
Bo3nyxe fi 23,48 r r $o!e. Orcrcm o6kNr Melal}r 2.98 crlr, a n.qol Hocrb
2.46 r/ 2.98 cMr:8.illt r,/cNl = 8.9 r/cM1. nonyucHHoc jHaqeHxc o,r$rb 6nH3-
Ko x rrrrorHocrr Nlcilr 8,96 r /crv,r, H anoMHxM. .lrr) 3onoro 6orce ,rc Nr BnBoe

uxcncc.3Havxr. Mcrrilrh cnenaHa r,3 Menx (xnu Nrcar{oro cnnaBii. Hanpa-
Mep. urnaryHrr rllx 6poH3hr - cr-'naoa rrean c uxHl(o\r x orloBou) x nxrx|
nolo,rro,rcHa c noBcpxHocTrr. KaK cKar&q[ 3Haoulrc ,,]roax, !o 1960 ro-
{a LuKorlbHbrc N1e/.uur}r llciicrBrTL"'rbro 6611111 3(:),'ro'r'urvx, 175 ii npo6u. r, c.
3OnOTA s Hxx 6blno J7.5 70:rerCph XC <3onorblcr Mc.rtiurl'l reirarcT !1]'roNrnaKa
(3ro crriaB Mexx c uHHxoM,6nxixxii x xal'1Hx. Ho c MeHblxxM co^cpxaHn-
e\r uIrl'.r) ll !u. llro (ri p!xvnorpurHrcr nolonurlx.

Menarb Ns 2- "Ccpc6pr|ar, e/rl.lL. DUIaHHa, B l96ti rony. BHcrxHc
oHa ornxt{acrcrr ol npenbuyueii rorrr,Ko In}c1ov. Macca - 24.96 r B Bor_
nyxe n 22,06 I B sone, o6aeNr - 2,90 cNjr, rfiorHocrr, 8,6t - 8.6 r^M].
BfiAuMo,3To roxe rue,qHbrii cnxaB; TaKyo norHocrl rrllcct.. HanpxNrcf.
cnnaB, oLrcHb6.lrrirxxi{ K ltejbxxopy: 75 9; r\lexu. 20 lo uyrctn n 5% u|r_
xa. a raxxe 6poHra cocra8a 67 t :uerll. ]l % o_]orn. A roBorbHo crrLHoc
noTcNrHeHne itenarrll 3a Hcc]io_'tt,Ko necrrTxo0.qeT roBopxT o ToNl. ,{To oHil,
cKopee Bcero, froccpe6pcHil ( ccpe6po re Nl Hccr Ha tso3,lyxc. ccxn R HcNt ec16
rorr 6br Ma,leiiurxc cneAu ccpoBonopola! r(olopbri:i MoxcT ntnrlerr.fbc, r3
pe.IrHhr, np BrpKe rxu l1r.ll,). o cepe6prtrcrr IoKpbtrr,ru,lcrrocpc{cr8cH_
Ho cBxneTe,[bcrBycr ], npo6a. npfir,er{rcNa, oBerr{pa\t}1. Kotxa Ha oqll-
ueHHyro 6oKo8ylo noBepr locrr, NteAiun Kil H!,lx paflDopo\t nxxpo aT:t
l\Jn rr (-r\po\lIr,xfl-r q cepHox r Lnote. nu.l Kintci] rjpi t.^c norn rL,cb
xapaKrepHoe KpacIloe llrlrlo (lcrKo noToM c,rurune:,toe) _ ocalox Il|lxpo_
MaTa cepe6pa KpacHoto uBela,

Me,qaib Ne J. .Cep€6prHnr, \,cnrJr,, ur,traHHarr I l99ll rcny_ paj\tel)
) Hee mxoii xc. Ho p (\ Hor.rp),l oll. H.r orrx,ii( ropo c r]\,^cHrx .

Hbr B-rry,tax co,!Hua, Ha npyrcii _ rep6 PocoriicKoii oenepnltxx Ha cnIlrro_
nH\ecKoii (cyprJlrHor], ne,tary u rlBe Ha/loxcu: "Poccxn, rr <3il oco6Hc vc_
nct u !qeHuu!. Hl J I<iK^ ,t -L,L06uc l(. c\ - B co(t.rbL (llr.rnal \4J(cit
Mcnarx - 26.50 r R 8o3nyxc. 23.50 r B no/lc. o6rc! 3.00 cM,. nrlorHocrl _
8.83 = 8,tl r^rv,_ BxnHo, vro ra 30 ,rer \rcniu[, Hqrhoro rrorrxcre.ja. np|_
6nl3rBrxlcb lo rrnorHocru K .3ororoii"_ Uo ona, xouc,rrro. xe cepie
prHar, Bo sclKom cnyvae. flc rrl ,rocroro ccpe6pa (rralroMHrrNt. qro ero
nnorHocrb 10,5 r/crvr'). l,l rlaxc Hc x3 i\,,oflcTHoro cn,qatB ,. conepxalucro
90 % ccp€6pa x l0 % veAx (cr o tuorHocrb 10,-'t r/cNrr). nnol rrocrb lt.8 f/cMr
xl\tcol. Hanpllnep. cnTduu L5 oo !,e llr. Il o( Hlrrc.t,l x l7 oa uuHl\i. u]y
90% ea]x u l0o/ii onoBa (6polra),,Lrx 96 % \rcxy x 5 % vapraHua. a ra(xc
HeKorophle lrpyrxc. flpo6ac TeNr xe pacr8opo\, Hertura c rrcpBoii nonuTKl{
noroxxlerLHoto pelynhTaTa, TorbKo ocnc ]itgxcTKx He6onLuofo v,lacT_
xfl rra pe6pc vcJr",lll Hn Hc\r In,l,rci{ctbxev pc,,r'ro",,orrr.,u.o 

"p"a,,n.nflrHo. Buaxtllo. coBpe^lelHr,rc ucailrrn nocrc cepe6pcHun lloKphrB;ror Ka_
(uM ro 3auu1.Hb \t cnocl\t - ltclapo\t olt,l llc TcItHeroTco lrpeiteuctu!

B 3arcuo,lcrxe - KparKxc coeneax, o npo6ar, Koroptic crasrrcrr Ha
u3Aenxqx lt] npaloueHHr,lx NIerarrr.roB: lonola, cepe6pa. tural.xHH, na,1_qn_
At{r. 14Hor4a, .tTo6br pa3rlnAcrb npo6y Ha clapoM x3Aenl{]r, r{yxHo yBenll_
rrBrerr,Hoe cTcKJro. flpo6a yKa3btBaeT colcpxaHne B c[]laBc llpan{erarrqa,
npo6hr 6Huarur pa3Hbre. TaK, crapa, poccliicKas 3olorlxK;Baq npo6a.
BBereHHa, yxa3oJ nerpa B 1700 rol1}l o6o3llreiLra xo.lxrlccrBo loIotHU_
xoa qxcroro llerarlna B o[HoM oyHre cn.qflnt. coBpenreHHil, irerpxqecKilrr
npo6a (B Haueii crpaHcoHa upIHqra B 1926 rony) no*o.r,rnn", uaicyapar-
Merarnna B rpaMNlax B 1000 r cnnaRa. Io3roMy, Hanpr,rMep. crapori npo6e ll4
coorBercr8ycr coBpe^{eHHa, (U4 : 96) - 1000 = 875. HarrpuMcp. c 1886 rona
npo6a poccxiicKfix MoHer 

^ocro 
HcrBor\r I py6,1b. 50 x 25 noneeK 6Lrra
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pa}:Ha 86 2/5 (qro coorBcrcrByer corrpeMeHHofi 900 ii npo6e). a rrpooa

MoHernocroxHcTBov 20. 15. l0 (oneex M Marlcllbxl{x cepc6pqHblx (nnTaq-

KOBr riraccoir Bccro 0.9 r. (orophre trcxaHrJltlcL c I867 no I9l5 ron (B ornx
qlle or rpoMarlHbrx iie,lrr6rx nrra(oR Maccoii 16,18 r).6Hna pauHa 48 (no-
coBpereHHor!, 500). coBer€Kne p,6rx x nonrxHHl4Kn Me!t'{ 900-}0
npo6y, a 6onee Ne,K[e ccpe6p,H6re moHer l92I - I93 I ronoB corlcpxa,lu
ronbKo 50 % cepe6pa (500-q npo6a). CoBpeMeHHblc cepe6pqHbre srenlle
Itor]'r Hverb npo6f/ 960,925 (TaK Ha3hlBaeMoe (creprnHroBoet ccpe6-
po HasDaHue npoIcxoarrr or ccpe6p, Hoii aHrnuiicKoi:i N{oHerLI, Koropa,
qc(aHHnacb B XII XV BeKax: 240 TaKxx ltloHeT no Becv cocTaBnqnx (4)yHT

crepnuHroB'),916, 875. 800 x 750.

Ha 3onorr,rx yKpa rcHI,rrIx qaclo crorr 583_r,npo6a. 3ro o3Ha'{a€T, qro

cn"raB coaepxnr 58,3 % 3onoTa, Ceii\ac (lacro MoxHo BcrperxfL Ha 30-

rrorLrx rr3aer rx 585-lo npo6y. 3ro uc lxasNr, qro 3o,'Iora B Hxx 6orL_
c. npo6a 583 - aro nepecac'r Ha Mc'rpfl'{ecKylo crapoii S6-ii npo6Ll:

(56 : 96) 1000: 583,3. AonyclMMoe orKrIoHeHL{e B cor€pxaHun nprr-
Me',rilrrra yxrarbrBaeTcrl B 3ry pa3H,luy. no3ToMy npo6t{ 583-q 585-e

3ro (baKTnrecKx onHo x ro xe.
B He(oropbrx crpaHa\ (AHrnur. lllBeitruapxr) no cxx nop cnonb3ylor

KaparHylo npo6y, no Koropoii qficToc mroro fiMeeT npdy 24 KapaTai mKuM

o6pa3oM, npo6c {l4Kapar, cooraercrB}tr MerpnqecKa, 581-q npo6a-

Aff npu6nu3MTenr,Horo onpcrelleH}lrl npo6bl ucnonL3]Tor xxMx'Ie-
cK ii Mero!. C-ne4, ocme'reHHbli H3nenucitl Ha aMxpHoM xartrHe (qepH6lii

Kar{eH6 c orunx(bosaHHoi Ma-roBoil noBepxHocrbrc), o6pa6ar6lBalor cne-
rlxulnbHl,rM r.r pacrBopa[il. TaK, KoHueHTprpoBaHHaq 7 27o HaA a3or}lae

KtlC rOra no,lHocrbrc pacl sopreT cJIetr o l rcnololocnnaBa.ecn ero npo6a

MeHbure 333 ii, Ecnt urptrx oxpacHnc, B Kopnt{HeB6lff llBer, npo6a 30-
nora or 333-il no 500-fi. a ec,1r r3iueHcHlii He 6bl'1o 6onbue 500-ii.
Kopn,rHeBbrfi cnen 9To MenKopa3,lpo6neHHoe 3onoro, ocraBueece noc-
ne pacTBopeHxq apyrxx MeT&uon (Me,[x, cepe6pa) B cnnaBe. l4cnonb3y,
cNrecb a3oTHoii u conrrHoii KficnoT. MoxHo 6blcTpo onpeaenuTr' npx6nu-
3rTerbHoe co.qepxaHue 3oroTa a cnraBax c npo6oii or 160-ii no l000-ft
tq crne lonoro) &.rfl 6onee ToqHoro onpeneneHH, npo6H uBel uTpM\a

or l{3aejrxs cpaaHHBarcT c UBeTOM lLlTpllxoB nr
BecrHoil npo6br. Tarurx cnrlaBoa (B axne cneurlalhHbrx firn) cyruecrBycr
rrHoxecTBo. u oTnnqarclc, oHu conepxaH eM Hc TonbKo 3onoTa. HomKxe
rueafl x ccpe6pa- Aeno B ToM. tITo traxe npx o.nHofi x roii xe npo6e 30-

rlOTHe lr3Acjlltrr Voryr Cr,lrLHo oTru{arbcs no uBeTy. 9To 3aBucxT oT Bxaa

corepxaHx,l Mer.Inna, c KompHM cnraBneHo 3onoro (raKoii rtemrn tla-
3 Barcr rxrar)lHllM)- TaK, ccpc6po. cnrlaMreNroe c 3ojloroM B pa3Hblx

coorHorxeHurx, npl1meTcMaBy 6erHfi, xcnTLlil n utraxe3erleHhlii orre-
soK. Me,lL, lena€r 3onoro KpacHoBarblM. cnraB. coaepxauxii 9 % cep€6pa

r, 32,5 % Nreax, xMeeropaHxeBHii user. a cn,'IaB c 20 % nanna1luq aaerraK
Ha3brsaeMoe o6enoe 3onoro,,

1A

Pexe npxNeH,lrorcn apyrre Jrurarypbt. HanpuMep, KaaMnii rpxra-
er 3onory 3ereHoBarui orreHoK. ur{HK - 6en6rri, HxKenE 6nerHo,

I,Irueprenr 4tamerp aroua

"Heyxenx 3To M)3trrox|o B rlorltalxHflx ycnoBnrx?, - cnpo{-xre B6t.
BnonHe BoiitoxHo. To,,lt Ko [Il, Toro. .lT066r paccqxraT6 ,rrxaMerp aToMa.
Haro Koe-qro 3Harh. HanpxNrcp, Lt'ro aroMLr MHorxx 

^{er;utroB 
lroxlo

npencraBlrrb B Brue MuLqcHbKrx! nnorHo y0aKoBaHHbrx uapHKoB. B TaKoM
cnyrae aroMhr-uraprrKx 3aHuMalor 74 % Bcero npocrpaHcrBa. a ocran6flhle
26 % rlpy..xoful,tcs Ha rycro-l.l, Mexly HHMI. Eure Ha,qo 3Harb. Kax cBr3aH
o6!eM uapa ( f) c eroAuaMerpoM (r0 , rry OopMyry Moxlro Hai{rx B y.te6-
Hflxe firr, ts cnpaBoqHuKc flo MareMaruKct ,/-,rdr/6. tae n: 1,14, HaKo_
Heu, Haao 3HaTb orreH6 BaxHyto llltlt x'lMxl'l ae.]txqxHy! KoTopa, Ha3uBac'l-
cq nocro'rHHoii ABorirdpo rN^i. rr,rucru rrrr_,rsrH(ko.u!,reHo,u XIX BcKr
AMereo AuorJrpo ( I776- lN5or. 3r.r xusc ran ra I
TUU - arOMOB, rrOHOll lljtX MoJICKy' CO/rCpX[TCq B OIHOM i{One Bet[CcTBa,
Monb - oseH6 yAo6Has !n, xxMrlKoB eAxHuua lr3Mepet,xr, taK KaK I o!-
HoM L,one nm6oro acutecrBa co,lcpxIlc,l oruHaKoBoc qxcno,lacrxu. Ha-
npr.rNep. I rronb BoAH ( lll r). I,|nll I Morh caxapa (34J r). xnI I 

^ron], 
xlrcno_

pona (12 r) coaepxxr onr Haxoroc ,r ll cro No.reKvr, paBHoe X^ : 6,02 . I 0I.
PoBHo crorbKo xe aroitoB coacpxrr I rrorr,a,rrcrrxHx, (27 ri. xrx I rorb
venx {64 r). Irnr I Nonbcrp(6pa I I08 r ). A I ironh noBapeHHori corx { 58.5 r)
cotrepxrT no 6,02 . l0r' nojoxnTerbHo 3aprxeHHr,rx ,roHoB (xa1,rcHoB)
Hmpx, n orpuuarclbHo 3aprxeHH6rx MoHoB (aHxoHoB) rcroDa, IloHrrxe
nMonL, (paHllxe ero Ha3H safix ( rpatl M-l\roneKyroir,. a eue paHrnue, Bo BpcMeHa
MeHae"reeaa. - oxaMu'{ecKuNi naeM') yno6Ho lcMi rlro xy MoxHo norb3o-
Ba'rbcrl r He 3Ha, gtlcreHHoto 3HaqeHr{, noc?oqHHoii ABoratrpo, mx kitx Bc_
ue€rBa pearxpyrorApyr c lpyroM B coorBercrRxt cqrcnoM Mo,Iefi s Hrx,

O ToM, KaK freHbte onpcaerMJr, rro orpoMHoe e/crro. Mbr eule noroBo-
pr{M! a noKa BepHeMcrr K Hautcii JroxKe. l4ra(, nycrb B npetrI,,nyxreM on!,nc
HaM noBe3rro. x r'roxKa oKa3MacB,t3 ccpc6pa BbrcoKoii npo6ri c nno].HocrbK)
10.5 r^Mr. Tenepb y Hac ecTr, t,ccIaHHhte.,{ro6u onpeAenlrTL pa3Mep (cepc6-
pqHoroaroMa,. B I cMr cepe6pa concpxrrrc, 10.5 r: 108 r/morb:0.097 Monb,
fity 0,097 6.02.l0rr=5,84 l0:: amMoB cepe6pa. Ecnrr He c,{xran, nyc-
r6TBr Me)(ny aroMaMu. ro Ha no,lo caMr{x a1o^roB-uapr,KoB npl{n€Tc! Ile
I cMr, a HeMHoro MeHbue - 0.74 cMr. 3HaqxT. o6leM oAHom aroMa paDeH
0,74cMrl5,84. l0:r = 1.27. l0 :r crrlr. Ocla,rocrmrsKo no nprrmaeHHoii Bbtue
Ooprtyne pacc,rxmrb AxaMeTp a-roMa cepe6pa. OH nonlquTcq ot{eHL MarcHb-
xxM: d= 3'10 x cM. lulH 0,3 HM (HaHotuerp oaBa M[uuapaHa, tracrb iter_pa ca\ta, nolxoAruag cnfiHlflu lnfl [3MepcHr.{, mKxx Marbrx B€nuqllH).

Bce aToMH xMepT oqeH6 trlttnbtc pa3Mepr,l. UenovKa x3 N[rJIl{oHa
aroMoB cepc6pa, nnoTHo ynoxcHH6tx Apyr K lpyry! IporsHercq accro Ha
0,1 MNl. Aqq cpaBHeHur: ecrfi yloxt Tr, B [enoqKy Mu,I,,]xoH MaxoBbrx 3ep-
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Hbl[reK AiaMerpoM ] MM, rO TaKa' UenoqKa nporeHeTc, Ha I KMI l{3 3a

Marroro pa3Mepa aToNloB ux HeBoSMOXHO yB!,,Ae',l6AaXe B CAlvbll',I cxrlbHLIIi

onrn\caKuii MxKpocKon. 3aro v'lelrLrc trpr,4vM:Lqx npyr[e IrpH6opu, no3-

Bonqrct!xe aoryqa'rb fi 1()6paxeHx, oucnhHbrx aroMoB'

npxntcpHo raKxe xc pa3rtep6l, KaK aroM cepe6pa' }rNlerc-r Hc6o/'l]nxxe

MOneK-Vnbr - Ktrcnopora. aloTa. \leTaHa, Bollbl; Bce oHl,l colepxaT HecKo.,lb_

KO He6OnbUlxx aroNtoB. BbIBarcT Morexy.'rbl, KoTopble 3Ha'LITe[6HO 6o,',Ibue:

oHx cojlcpxnT NIHOTO aroMoB l'1,'lr aToMbl 6on6trxx pa3MepoD (HanpuMep.

aror\{br vo/ra), B c,reAyloueu pa3aL'rlc MH no3Ha(oMrlMcA c oaH M x3 Me-

roroB r,r3M€peHfirl pa3Mepa Mo,'IeKy.,L A ceii'rac HeKoropblc l{HrcpecHhle It

oone3Hbrc cReAeH!'lrl (]6 ABora,qpo t nocrorlHHoii, Ha3DallHoi'i ero T MeHeM'

l4rtur6rlH€xni xxMtiKABoratrpo npoxxn oqeHbnonryrc oo MepKaM Toro

BpeMeHH xfi3Hb. OH ponucrl B I776 rony B Typlrte B CeBepHoii I'lrtulxr'
riorl 

'r, 
.prarr""*o" o6pairoBaH e x B Bo3pacre 20 ncr 6bln Ha3HaeeH

ce[peTcpeM npeoe[ryphl. 1lo 6urll ronu. rorm B HTanl,lx lpeMena cna

Ba vononoro OpdHuy,cKoro norrorlorlua HanoneoHa' O!HaI(o ABoranpo

r{e npfiBjleKana flx BocHHaq. Hx lopr'{A !lecKa' Kapl'epa' Co BpeMeHeM oH

cTa,rr Bce 60rb e uHrepecoBarbcg ccTCCTAeHHblMx HayKaMl,l - (bx3]IKOii u

xxMrreii, Koropl,le x3yI{!l-rl caMocrorre]'IbHo B 1809 ro.qy oH Ha'ran npeno-

laBarl(bx3[Ky B ropore Bep'rcnn, Her&neKoorTypxHa. a s I820'oAy66In

Ha3HaqeH npooeccopoNl MareMaTxqccKoii tbx.]xKx B TypuHcKoM yHHBep-

cxrere. B yHxBepc,lrere ABora{po npopa6oran no flpeMoHHoro Bo3pacra

, n""rnyrt 
"to 

,nlxo u 1850 rony. yMcp ABoraapo B TyprHe B 1856 rony-

O ero nfiq Hoii xr{3H u coxpaH Hnoc 6 orlcHl, Mano cBe.[eH n pocnaBxnu xe
ABora,qpojluc c'rarbu, ony6nxKoBaHHbre u l8lI x l8l4 foaax BHa'{aneoHx

He BH3;arrr MHlcpcca fi 6bl,rx no'lrfi 3a6blr6t. CeronH, xe M' ABora{po

3Hal{)l trKorbHttKu scex crpaH! ccrx oll!'t x3yqaor (bx3,'l(y I xl'IMxIo'

3aKoH Asorarpo 3B]"lxr oqeHb npocro: uPasHble o6lcMbl 
'a3oo6pa3-

HLrX BeUCCTS llptl oauHaKoBo:ll aaBlcHIllLI TeMflepaType conepxaT oIHo

I TO Xe qIC.flO lllor'leKyn, mK qTo nrloTHOCTb pa3JIXtlHHX Ia3OA Cny)(llT Me-

po, Maccbt xx Monexynt. H:l3Toro 3aKoHa cjrenoB:rno. tITo. u3MeD" Il'or-
HOCTS pa3H6lX ra3OB, MO)(HO OnpelerrTL oTHocI{TenbHHc MaCChr. a raxxe

cocraB MoreKyr'r ra3oo6pa3Hblx coeaxHeHuii EnaroaapHHe noToMxx na-

lBan, qucno {acTuu 6 o,[HoM MOre 8eLlecrBa nocTogHHOi ABOraIpO, KO

IoDvro o6olHlt,lfinx KaK &, Kcla1 . caMo c loBo "vo,lb- - l{Ianb'HcKoro'

Bep;ee, niu lrHcKolo npouixoxaeur'1. B nepesoae c,J lblHr'l 
'flo1es 

o3Haqa-

er nrrxecTb, rn6l6a, rpoMa'[at. Ha coBpcMeHHoil rayxueHToBofi 
'lTZUIbqH-

c(oii MoHerc [3o6paxeH Kynon co ulnr,reNl (AHroHe,u esoii rpoMa'[6l

fuole Antonellianal, caMofi B6lcoKoii KoHcrpyKuxH B l4ranl,lu (167,5 M);

xHrepecHo. qTo 3ro coop,r(eHre cqMTaerc, cl'lMBonoM TypxHa. poaHoro

ropo;a Asoranpo. CoorBercrBeHHo. mole.u/a (c yMeHburxrenlHhlM cyo

OnKcoM -c,r/a) -.Ma,leHLKa, Maccat, xaK KopnycKy,'la - (MaleHbKoerenot

(TaK Bo Bpe Me Ha JI oMoHocoBa H as6l aa/'I t MojleKynbr. [loM MoyKa3aHHoro

3HaqeHx'l cjloBo mo/es Ha naTDlHI'l O3raqael 1.qaM6a, Hacbln,l. yKpenneHHaq
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6onbuvMfi KaMHTMU, (BcnoMHrr^, croBo nMon, - coopyxeHue B raBaHrx
nq, 3aLurT6r cyaoB or MopcKvx sorH). Tor xe KopeHr, u rlaTl{HcKoM croBe
nola - .xepHoB' ((rpoManHHii KaMeHL') !, B rnarone molo (Monorb'.
Olclona I vo,1or c vo,rolKov. y Monflp - ry6, p.]iMrlnHtsrlouxfr rBepayro
nn ryt KaK xepHoB Ha McjlbHtue, fi aaxe apeltHa, Morb - HaceKoMoe,
x3Merrbrtarcluee, crHpaouee Beulu B MyKy,

nocrorHHar ABoranpo orpoMHoe t{flcno. c rpyaoM noruarcueec,
Boo6paxeHuro; oHo, K npxMepy, B 4 r.{,r,rxapaa pa3 6on6Lxe, t{eM paccror-
Hue oT 3eMnu ao Co"lHua. BLIpaxeHHoe B MxnnxMerpaxl 3ro o3Ha,raeT,
qroaToMb,l.i Mo.,IeKyJrhl ogc H b ltl ir.lreHbKxe - pa3 xxTaK MHoro noMeuaeTc,
B CpaBHvTerhHo He6orluJoM Kor,rfiqecrBe BeulecTua. Eu]e B XIX BeKe y,{e-
HbrM 6u,1o oqeau,qHo. ,lro, nocKor,IbKy aroM6I ,1 MoreKyrH oqeHL MalIeHb-
Kxe r| Hfi(To xx eure He Bnae,1, nocaorHHa, ABorarpo lorxHa 6LIT!oqeH6
BenrKa. nocreneHHo OH3HI( Hay{finucb onpenerrr6 pa3vepH More(yn
h 3Ha{cHue nocTorHHofi ABora[po cHaeana oqeH6 py6o, npu6ru3ri-
Ter6HO,3aTeM BceroqHee. [lpcxae BcerofiM 6huo noHqrHo,,rroo6e Benl{-
qrrHll cBr3aHu Mexry co6oii: .reM MeHbUIe oKax).rc, aroMbr x MoneKyrbr,
leM 6oJIbue norlyql,trc,l nocrofl HHa, ABoraapo.

npenonaBarenfi la flonyrrpx3arop6r xlrMl,fl{ fl pvayMa.,rH MHoxecltso
3rb(beKTHBrx cnoco6oB, qro66r HarrrnHo no(a3ar6 apaxllro3r.rocrL 3Toro
ql,cna- Bor HeKoropbre fl3 Hl,lx.

B nycrHHe Caxapa coaepxurcq MeHeerpex MoneiicaMbrx r{enKux nec-

Ecrx o6lev O)donbHoro Mr'{a yBe,, Irur},8 N^ pa3, To B raKo Msq€
noMecr Tc, 3en{Hoii lxap, Ecru xe B NA pa3 yBe/,r M!,116 araMerp [rrqa, To
B Helv noMccrr,rrc, caMar 60rl,ua, rafiakr l(a, coAepxauu, corHl,t M,l.t ln-
apaoB 3De3!. Kcrarr.{, ,{acno 3Bcalr Bo BceneHHoil npuMcpHo paBHo no-
cTorHHofi ABora.qPo.

Ecn,i B3rrh 100 r Kpacurerrr, noMerxTb xaKr.rM-r'rlr6o cnoco6oM 8ce
ero MOIeKyrbl, Bl,IrlrTE 3TOT KpaCUTenL B Mope U nOIOX{4T6, noKaOH paA-

HOMepHO pacnpelenxTc, no BceM Moprit ll oKeaHaM Ao caMoro 4Ha, To,
saqepnHys B nrc6oM Mecre 3eMHoro uapa caaKaH Botr6r. MH o6q3aTer6Ho
o6xapyxxM B HeM He onxH lccrroK <veqeHHxr Morexyr.

npo Kax.qoM Broxe'{eroBexa BeronerKlre nona.qacrxorr 6bl HecKon},-
l(O MOrleKyI Kl,lcropona U a3OTa. KoTopble co,qepxaillct, B nocneIHeM Bbl-
noxe lonus UBap, (44 rotr ao H. ?.).

Ec,111 B3grb Mo,,IE ao,lrapoBbtx 6yMaxeK. ogx noKpotor Bce MarepxKu
rIByxKl'loMemoBhIM IL{OlHHNi Cr'toeM.

B npeBHocrx Ha BocroKe npxtryMaJrn ra(ylo ,ereHAy. B cKa3oqHoM

uapcrEe Haxoalrc, orpon,Ha, ryaHurHa, €Kana- npcacraaraM ce6e, qro
oHa uMeer OopMy Ky6a c pe6poM. paBHbrM I KM. Pa3 B cronerxe Ha cKa,ry
canrTc, aopoH,,l qucTuT()6 Hce xnrcB. Ecrx npeano/'Ioxrrrr,, lrro nprr gToM

cKiura cTxpaeTc, Ha 0,0001 r, To .rrcno neT, 3a KoTopoe or cKanbr He ocm-
HeTC' Hv OAHOii fleCqUHKr, MeHhlue. qeM flOCTOTHHa' ABOra,qpO.

8l



I{suepreu gmrxy uo"reryru

I]oH,rrrro. qro vbr He cNroxeM HenocpencrRcHHo ri3Nrcpx1,, uKylo Ma

nyrc qacrx'rKt, B€urecrBa, Mu npoBe,qeM onbrr, 
'l3 

Koroporo nlrerv, npo-
cfinx pac,re'roB Moxrro onpe.ue,rarb pa3Mep MoneKyx. BH, KoHc.lHo, Rrre.qu
Ha noBepxHocrx Boabr roHKl{c uBcrHtlc nr'IeHKn, o6pa3yeMbre Heorenpo-
ny(TaMx (cvaro,r{bre [,acna,Ar43erbHoe ronn Bo u r. n.). UBcl 1oHKftx

hr u Hil-qo/ficH,1q cBcl0Pr'r! 1)!re . o p/xeHHhr\ or
BcpxHc,l HxxHcii noDepx ocreii n,leHKx raKoe eBneHue Ha3uBaclc,I
HHrepoepeHuxeiicBcra. Ilo'roii xe np'ruHe nepensBarcrct BceMx uBera-
i\rr pa,lynx rlHnhlrHe ny3brpr4.

,lB,leHue nHrepoepeHur.ru tsbl 6y,1ere x3],earL Ha !,poKax Ox3uKn.
A ceijiqac Hac Tepecye, Tor.ruuHa nneHKn - bbr Hl{Korna He 3any^rHBa

r!rcL. rracKonbKooHaroHKarl OnpeaerxrbronurxHy l,rieHKxotleri6 npocro:
Hano ee o6IeM pa3tcrlnrL Ha nroxraab noBepxHocru. Eqe npeBHxe
NlopcnJraBa',renx Ha notsepxHoorb Bolll,l BLulrTL pac-
rurenbHoc Nracro. To oHo pacreqerc, o,{eHb 6onb uiu nrrHoM (rorxa xe
nonBxnocbaoBonbHo crpaHHoe r\rHeHue o rorl, !1o MKIIM cnoco6oM Mox-
Ho <)"rvxo^rxpxrb, Mopc tso BpeM, 6ypx). BepoqrHo, BnepBbre x3Mepxn
lllour',r.rl, vlc rqlloro nr r naM(p[^aHrKxr]"errhr
n rxrrnoMar 6eHAxaNrxH OpaHKnuH (1706-1790), Ia3o6paxeHne Koropo-
ro Kpacycrc, lra croaonnapoBoti K-\rnrcpe. Ero ca]uoe 3HaMeH,rloc u3o6pe

rpor\roorBon (BepHee. Mo.lHr'lcorBor.r). B 1774 rony OpaH(,lnH
noexafl R ERpony. ,rro6hr y,larxrh o,repenHoii KoH$rrxKr Me)cry AHrjllaeii
x CLtlA. B cBo6onHoe or n€pcroBopoB BpeM, orr rKcnepxNleHrrrpoBa,T
c MacnrHLlrl,l nr.leHKav Ha noBepxHocrx Bonbr. K ero yll tsrlcHulo, ollHa
-loxxa pacrxrenbHoro Macxa pasreKlacb lro Bceii noRepxrrocrx He6o,1r,-

xroro npyxa. Ecn,l xc Han,,rrr, Ira Roay He pacrurenbHoe, a HetsrsKoc Ma

urr,rHlroe Macno, nrrHo or Hero 6yner HeraKrM 6onLui,1M: o,qfla (annqaaer
Kpyr nxarverpoM oKono 20 cru. Ilnoxrarh raKoii n,leHKI{ paBHa npxMepHo
100 cNrr. o61,eM oAHon Kan,rx oKono 0,03 cMr. Crlc.qoBarerLHo, ronur{Ha
n,leHKx patsHa 0.03 cNrr / 300 cMr : 0,000 I crv : 0,001 NIM : I MK\a. Tbrcr.r
Hl, no tq \rx l, verpa HJ. Hc 0o ncq(v'i \rrrr -
pocKon pa3rnrnxllrr, sacru(rKy TaKoro pa3MerD

Ho ccrr,nfi y rac rapaHrnr, qro MoneKynbl MaulxHHoro Macra pacreI<-

nxcb fio Bone B onxH cnoii? Benb ronr,Ko B olov cnyrae ronxrxHa nn€Hxrj
6-vjrcl coorBercrBoBarh pa3r{ep), vonexyn.

ThKoii rapaHrx y Hac HcT. x BoT no,{evy. MoneKy",r bI, Bxo,qn uxe B oocra B

Nla yHHoro Macna. Ha3brBaror r npooo6HbrNiu (B nepcBone c me,{ecKoro
( rpooo6H6re, n6orurxeca Boi:u,D,). OII roRonllio xoporxo ncuenntor-
crr Mex4y co6oii. o,{eHh rreoxorHo c MoneKynaM, Boabl. Ecrl,i BcutecrRo,
nol(16Hoe vnu,rHHovy vacnr. diur x I b Hil rroBen\Hoc rL no0hr. oHo o6pa De r

Ha Herirotsorr,Hororcryo (no voneKyrepHbr\a MepKa^j) nreHKy. cocl oruryk)
r3 coreH u laxe rbrcrq iuoxexynrpH r,lx croc8. [loMuNro roro,,]ro no4o6Hlre
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pac\clbr nro6onblrHbl r{ caMn no ce6e, oH r,rMclor 6onhuroe npaKrxvecKoe
3HaqeHne. HanpxMcp. no ceii neHb He yaaercq u36exrrLaBapuii orpoMHbrx
raH KepoB, nepe Bo3e rurrx Heorb 3a rhrc,l,r x K r,u toMepots or Mecra ee Ao66r,{x.
B p$yrbraT e raKoii aBap u s Mope Moxer BhrnurLcq orpoMHoe Kor'luqecrBo
Hcorx,,iro ry6lrren bHo cKaxercq Ha xr.tB6rx opraHBMax. Heo.rb 6oree Br3
Kas no cpaBHeH !J c llla oMy ee nrcHKa Ha BoaHoi
rroBepxHocr| Moxer oKa3arbc, lrecKor.trrKo ronqe. TaK, B oAHofi rc aBapuil
BhrrrnnocL 120 000 loHH Hc{Drx, Koropa, noKpbrra nnoqa,q6 500 KNl. Kax
noK,lib'dner Fe,"n{,rbrn nrc,tcr. cpcIHn\r tonu]xHa t,rkoil n 'eHKu paBHa
200 MKM. TonutxHx r.qeHKx 3aBxcur KaK or copra HeOTx. Ta( fi orreMnepa-
rypbr Ronbr: B xo,lonHhrx r{oprx, uc Hc4)Tb nenaerc, 6onee rycrofi, nneHxa
ronxle. B Terulbrx Mopnx, lne Heorb craHoBlrrcs rvcHee Br3Koil, roHblxe.
Ho B rro6oM cnyqae aBap ,i 6orlrxoro mHKepa, KorAa B Mope flonatalor
lecrTKfi i r,lcrq roHH Heoru, 3ro xaracTpooa, BeAb ecnu Bca nporxraq
Heorb pacre.rercq roHKl,rNt c.,loeM, To o6pa3yercs nerHo omoMHoii lLtoua-
Ill, fi nxKRI{nupoBarb raKl,ro ffe HKy ,{p Br,l,IaiiHo rpyAHo.

A MoxHo nn 3acraBxrL neuecrBo pacreKarbcq no BoAe raK, qTo6H 06
pa3oBarlc, Bccr o onnH cnoii Monerq-rr (raKa, rL[eHKa Ha3uBaerce MoHoMo.re-
KynnpHoii)? OKa3brDaercr. 3To lroiMo)Go, ronbKo BMecro MaurHHoro Macrra
unl,l Herllx Hatro ts3flrb Apyroe BeulecrBo. MoneKynH TaKo.o BeuecrBa Aorqx-
Hbr Ha onHoNr KoHue uMeo,lax Ha3blBaeMyro rxlporbr,nbHyro (T, c, lBoaonro-
6uByo, lpynny aroNroB, a Ha ap],nM KoHqe rlupooo6Hyro. qTo 6yrEr,
ecnl, BeruecTBo, cocTor4ee u3 TaKxx MoreKyr']! noMecThT6 Ha floBepxHocfl,
Ronu? fi{npoonnbHar ,racrb r\{oneKyn) cTperficb pacTtsopr,rrr,c, B BoAe, 6yAeT
rqH)'rL MoneKyny 3 Bony, 'r oa/ra KflK rfinpooo6Has ,racrL. KoTopa, Bo4bl <6our-
crir. 6yner ynopHo x36erarb KoHT ama c ronoii. B pe3ynHrare mKorr] B3arMHo
ro -IenoHuvdHxn" roreK!ru (ecnx ,r\ crerl.a "non,t(a tr, c6oN] c nolroutbro
nnaHoq(x) Bbrcrporrcs r{a noRepxHocru Bolbr raK, KaK noKa3aHo Ha pxc. J.1:
xx mnpoouxbHble KoHubr yro[neHbr B Bo!]i a rulpooo6Hble ropvar Hapyxy.

BeuecrDa, KmopLre Ren,,l cc6n raxxM 06-
pa3oM ) Ha3uBanT roBepxHocTHo-aKTxBH brMlr.
K HxM orHocarcq, HanpxMep, Mbrro r'l lpy e

MOIOIUUC CpeACTBa: OneHHOBaq KXCrffa. aXO-

aqxla, B cocTaB Iolcor,IHcttHolo Macna; nanb-
rur,rlltHotsbliji cnxpr, Koropbrii BxoAnT B cocTaB
narrENroBoro Macra K ToBoro xxpa. Pacre-
KaHUe raKxx BeuecrB no EoBepxHocr, Bolbl
Aaer 3HaqurenhHo 6once roHxue rreHxx. r{eM

t\'!auuHHoe Macno- SToqBneHne 6bl,ro u3BecT
Ho aaBHo. noro6Hllc oflblrH npoBonll,r eue
ts Xvlll BeKe. HororbKo B KoHne xlx Haqa

",re XX cro.qerr,r,l B pByrbrare 3KcnepnMemoB.
npoBeneHHbrx aHr,rr{ircKlrM Orr3uKoM Axo-
HoM vlrrrLrMoNr PeneeM (1842 1919), HeMeu-
KxNr Or3xKoM Bu,qbrenbNroM KoHpa-{oM PeHr

Pu.. 3. l.'fa( opneflrrpyrdc,
Ha rpaHture uona-Bo3ryx More
rynH uoBepxroft Ho-antr8nE x
BemeoB, o6pa3y, Gacro@
,rletsNspD tro uN,etsq aMep,-
rancrcrc x,M,m x Ox3xm up'
B,Hft Jlenmnpa (1881 1957).
Mopun u 1916 rcIy cosrM
ropr6 crpoeHM rak,x cnoeB

Ha noBepxHocr! xa!rccri

666666d66
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reHoM (1845 1923) x pj{,qoM Apyru{x }"reHbrx, 6u]lo noxa3aHo. q1o mnurxHa

nr.reHKr.l MoxcT IlocTxrar, TaKux l\ra,rrblx pa.lMcpoR, KoTopl,lc conocTatsl{Nlbl c
pa3MepaMli or4enr,H6lx MoieK)'n.

B oaHoNl I43 raKux olll,lrolr aHrnuiicxvii xr'lMIrK He;in KercuHrroH AaaM
( 1891- 1973) Ha6nrcnar B I 922 roay o6pa3oBaHxe Ha [loBepxxoorx Bolhl lUIe-

HOK najrbMUlrlHOBOrO CnUpTa. oKa3alocb, rITo o'{eH!' MareHLxoe KonsqecTso

n&lbMrlrr,rHoBoro crrpra - Bcero 0,052 Mr aaer rLlcHKy rlrloluanblo 193 cNIr-

TaK KaK rurolHocTr cnupra paBHa 0,818 r^Mr. T o o6beM rrIeHKu cocraBrr,cr
6,3610 5 cN{'. npu ronuxHe Bcero nurb 6,36 i0 5 cMr/ I93 cMl: l,l ll) 'cM,
I'rrx 3.3 HM.3Haql{r. MoneKyna n rbNlllrxHorroro cnxpra no,{nuHe nprMepHo

B l0 pa3 6orbure MoneKy,r Kncnopoaa.
Pa3Mepbr nopqaKa I HM xMeror 6orbrxnHcrBo MoncKln I'I xoHoB 3Ha_

Kor"lb1x HaM BeurecrB, TaK. al{aMerp MoneKyrl Bonopola paBeH npxMepHo

0.2 HM, ora 0,5 HM, 3runosoro cnrpra 0,4 HM; paA yc noHoB anlo

NraHr, 0,06 HM, Harprlq - 0,10 HM, (arlne - 0,13 HM, xnopa 0,18 HM.

ona - 0,22 HM. Ho ecrbcpenx MoneKy,l u rxraHTH, pa3Mepbl Korophlx, no
MonexyngpHLrM Mep(aNi. noncruHe acTpoHoNlu'{esKxe, TaK, B rapax Kne-

roK Bhrcrxxx xr'tBorHbrx u pacreH,rii Haxo4rrc, Mo,'IeKynH BacneacrBeH

Hocru a$oKcxpa6oHyKreBHoBlre Kllcnorbl (AHK) l4x anuHa Moxer
npesL,uarb 2 000 000 HM, r e. 2 NINII

B 3apro.leHrre 3roro pa3nena - He6on[uoii paccKa3oroM. KaKoii ocmo-
yMHbrii (xoT, u He caMlri rovHllii) rueroa I'rcflor$oBan ts 1908 roay

OpaHLLv3cKxii yqeHbrii XaH fleppeH, T 106!r <s3Becurb, MoncKy,'IbL KaK x3
BecTHO. nnorHocrb Bo3alaa yMeHbuiaercq c Bblcotoii. Eqe BHa'IaneXlXBe-
Ka rbpaHuy3cKai ).{eHHii tlbep .Jlaruac BI'IBen lbopMy,Iy no3Bo,urotuylo
paccqr,rTarb aaMeHue Ha pa3Hblx B6lcorax. B cooTBeTcrBlru c aToii d)opMy-
aoii aruoooepnoe ,uae,reHue fla,qaer BrBoe np, noabeMe Ha Kaxnble 6 Krl.

OTo3HaveHxe 3aBxcur, KoHeqHo, or clrrbr 3eMHoro rplrrrlxeHrr, araKxeor
MaccLr MoneKv,l Bo3a],t{a. Ecnx 6l,, Bo3ayx cocrogn He x3 a3ora L Ktcnopoaa,
a u3 oqeHr,rerKux MoncKyn Doaopoaa (oHu B 16 pa3,lcfrre MoneKyn Kucno-
po,qa), ro nareHUe arMoc(bepHoro aaEleHu, B,4Boe Ha6nrcn&locL 6hl Ha BHco

re He 6 Kv! a npuMepHo B 16 pa3 6oxLrue, r. e. oKono 100 KM. 14 Hao6opor,

ecnx 6r,r MoneKynLI 6hLIIx olreH6 Trlxerble, arMocoepa 6bL'u 6l,r (npHxarat

K noBepxHocrl 3er,rrlu'l raIIrIeHne 6Hcrpo na.qarlo 6bl c Bl,rcoroii-
PacclDqae raKxM o6pa3oM, fleppeH peuun sMecro MoncKy, ,rcnonb

3oBarb KpoueqHbre ulapxKu KpacKx l-yMMur)"ra, B3BCUeHHble ts BOAe.

OH nocrapanca nprroroBl{rb B3Beclr (3Mynbcun) c olnHaKoBblMI'I no pa3-

Mepy uapu(ar{L{ oKoJlo l rlrKM B axaMcTpe. 3areM oH noMecrun Kanenblry
gMynLcxx noA Mr,rKpocKoIr x, nepevexlat B]IHT MlIKpocxona no Beprl'r

Ka-,rH, cllr,lr:rJ'I llxcrlo UIapr{KoB ry]vlMuryra Ha pa3Hbtx Bblcorax. OKa3a,locs,

sro oopMyira Jlannaca Bno,rlHe npuMeHxMa n K 3MynLcxsrll: fipx nolleMe
Ha r(axlble 6MKM qucno ulapxKoB B none 3peE uq yMeHbualrrocb B'IlBa pa3a.

flocKonr,xy 6 KM poBHo R r'rx-,]nuapa pa3 6onbue 6 MKM, neppcH caena,r

Br,rDoa, {To Bo cTonLKoxe pa3lvoneKynbl Kucnopona x a3oTa rerqe uapu
KOB ryMMuryTa (a xx Maccy yxe MoxHo onpeae,lxrb 3KcneplrMeHranbHo).

XI,IMIIKI4 AHAJITI3I4PYIOT

rlro raKoe xfiMlt,tecKlrfi aHarr.r3
It aH&n[TllqecKaq xIlMI|

t{ro6Lr noBrop,ir" Bnaboporop,iH ro.,llo rJlHo u.o6p(.rx- nplpo
Ia. a noToM Bocnpox3BecTfi 3'roT crflrTe3 rra xuMl,I,lccl<ux npeanprrrTrrrx
B npoMbluneHHoM r\{acura6e, Heo6xoAr,rMo npexnc Bceto iHarb. ,r3 KaKux
3neMeHroB nocrpoeHr,r HyxHbre HaM BeruecTBa. 91r,lNt raHl'lMaerc, Kx'{ecr-
BeHHnii aHarx3. TaKoii aHanx3 Bccrna c'{nrarc, ontroii ul BaxHciirxxx ia
na.r xr.rMrx. OH Havan uHreHcrBHo pa3BxDarhcil B Korrue XVII | tscKa. C no
Morqbo MeroAots xaqecrBeHHoro aHa,1'r3a drpa'ruy3cKuii xuMxK Mxrxenb
SxeH llleBpenb (1786 1889) B Ha,{are XIX BeKa Burcl[{jr. Haflpu\rep, x3
(aKxx 3neMeHroB cocroxr loporoii cr4rruii KpacfiTer6 xHnulo. cBuHoiii
xxp llnaxe-.. xocra axHo3aBpa.

Ho Mano y3Harb, KaKxe 3r'reMeHrhr colcpxaTcl B BcxrccrBc. Hano eue
BLlrcHl,ITLj B (aKUX UMeHHO npOnOpUXgX OHr.{ TaV rraXOlrTCr. 3tO rc)Ke
.drarrd aHxr rx,rc(r.oii ee pirscr,r. l<.rop,,lll Hr,ud:rct
c, KorluqecrBeHHblM aHrl,lx:|oN{. B neT palpa6al br Dan uc b
(o npolrolxalor pa3pa6arbrBarbc, no cr4x nop) r{eroluJ KalccrBcHHoro
It KollttilccrBeHHoro aHar1x3a. B pe3y,lLTare aHa[u3a ReuccTtsa xxN{ K on-
pcacnre! u3 qero oHo cocroxr, colepxafc, KoNrnoHeHrbr.
KaKrMI aroMallrx x B KaKr{x nponopurrx oHU npeAc'mr]rlcrrLr. CoBpcrvrcH
rlHe np 6opu no iB,Jn,o llbraro\lnp \tccxcpe
nu Mrr.urhapAos aroMoB npyr[x 3neMeHroB. npeAcraRr,Te cc6c HccKorbKo
r\Iunnuaplots rxapuKoB AuaNrerpoNr I cNr (&rra yx neperlo3Kr [o$e6]ercn
uenlrii xcncaHo4opoxHbriii cocraB). H cpenu H x rvxHo o6Hap),xxrb
olluH fiapfiK, ornxqaoruxiicr orlpyrlrx. 3ro HaMHoro TpyIHcc..leM Haii-
TI{ Uror.lKy B CTOre CeHa_

AHaru3H npoBonqrc, B HayqHHx uHcrxlrrax HanpuMep. Korna rpc
6yercjr y3Harl cocraB BHotsb cxHTe3xpoBaHHoro coennrreu ,l rltrl lJc lc
fl nJ. nbtrerl(HHoto ll i pJL r x renbHoro cbrpbfl. :r \ro^e r 6Lr.r,. ncu-(L tBJ
nyHHoro rpyHTa, Ioc-raBneHHoro Ha 3eMnrc KocN{r.i,{ecKraM annapirroNrl Bo
()6ute TaK Ha3HBacMa, <KocMxqecKa, aHanurxKa, - cpaRBrTerbHo HoBar,
6brcrpo pa3B Balouarc' o6nacrb aHil-,rxrx'recKoii xl'IN{u , C ee noMoxlblo
yAarlocb y3Harb MHoro Ba)(xoro o JlyHe, nnaHerax! \',ereopxraxi xoMeTax,
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MexnraHerHoM npocTpaHcTse. c noMo111610 amouaTrqecKur aHillrTIqe-
c(ux npn6opoB npoll3BeneH aHanx:} aTMocOepH BeHcpri. rpyrrosux nopol
Ha Mapce (HanpxMep. 6Lr,,ro lcTaHoBneHo, rr'ro Ha rny6r{He 30-60 cM raM
HaxotrrTc, 6or1Ll! e cKonneHu, nbla). O6HapyxeHbr MoreKyrri opraHn-
\ecKfix aeuec]]r a xocMIrtlecKoM npocrpaHcl'Bc. nprqeM aoBoJIDHo cnox-
Hble. Ha ocHoBiHlll{ !tero 6brra p" ipa60laBJ orHd l{} reopHi lroJHxKHoBe-
Hllq xlr tHll HJ ]cMr1e - kocMh'tccKar. lenepb yqeHue iaHqr6l rHTcpecHoii
aHarlTrqecxoii 3aJuqe, - nonHTKoi o6HapyxxTb Ha Mapce aMxHoKr{c-
,toTl,t x Hyl.rreHHotsHe k cnorbl. r(orophte Mol,tfi 6Lr cBxnercnLcrsoBarh
o zt rrqrt xrl3HH Ha 3Toii nraHere. Excaxeuutle axa"nu:u corcpurenao
Heo6xonuMll u Erl, xli3Heo6ccneqeHut o6urare,,refi KocMl{'lecKfix xopa6-
Jre ii ,r Koc MriqecKr,rx craH ur{ i .[.nxrenLHoro OyHl<uIoHr,rpoBaH fir.

Ho He rorbKo KocMocoM xrB rreJroBeK, qTo6r,r xoHrponxpoBarb co-
cTaB caMHx pdrHbl)l tl]Ierxii. or 6Hcr popexyul1x c ra,refr no xpacxle.refi,
exelHeBHo orpoMHoe KorrqecTBo aHarll3oB npoBoar4T€s B 3aBor,lcxlx na-
6oparopnrx. AHanu3br acraror reonoru B noneBhrx ycnoBx,rx, qro6br y3-
HaTh. KaKUe ML{Hepa,lbt ,l KaKBe none3Hbre xcKonaeMr,re HM BcTpeTHn cb.

TaMoxeHHrKLt ao,,lxHbt npoBo,uxrh aHa,1[3r,r Ha R3pbrBr{arbre x HapKorx-
gecKre acurecrBr. a BocHHUe - Ha npxcylc fl|xe B Bo in) \c 6oeubr\ o rpaB-

Jtrloulltx BcurecrB- Meanxu-rorcuxo,roru aonxHhr onpeaenrrb npenenb-
HO trOnycllrMUe l(oHUeHTpJUXlr sperHbrr BCUTCCTB 3 or.pyxrlourefi cpeae.

Eue 6orburc aa6or B )rofi coepe y NrearKoB-nrrxeHncroB; Kcrarx, oHx
ellBa JIII He r/'IaBHbre npu yc-rat{oB,,reHxu n pcaen bHo AonycTll Ni 6lx KoHueHT
paura BpenHLrx BeuecTr. Xr.rmnxu-$aprraueoru AonxHbr aHiux3xpoBarb
IeKIpcTBcHHUe npenapilTt r, MHol l{e Y I rolopbl\ npenc lslln,llol co6oi{
cMecb oqeH6 ctroxHblx IIo cocraBy xHMrlqecKxx coenxHeHHi, Arpoxr.{Mx-
xI,I aHar u 3l,tpyloT cocTo, Hre nogBLr - ee Krc?'toTHocrh, Hanut{fie none3Hblx

BeuecrB (np€xtre Bcero - a3ora, Ooc(hopa u Kiurxq). Cneuud,lbrrbre cnyx-
6u aHanx3xp),ror Boay n f,eKaxr Gepax, Ha BononpoBorlHbrx craH ulrrx, Bbr-

,Bnrn npuc).rcrBue BperH6rx!.ne qenoBeKa I xxBmHbrx BeurecrB. npyrxe
cnyx66r npoBo.qrrr aHarv3 Bo3a)rya B,(oMax, npox3BoacrBeHHbrx noMe-
rueHxrx, B rry6oKux uaxTax, ero6H BhurBMTb, Her nn B tso3Ayxe BpenHHx

,{ B3pElBqaTLIX ReLUeCTB. HanpI,IMep, MeraHa, a ec,rrn ecrb. To He oBacHo nu
ero co.uepxaHxe (MeTaH B3p6rBaercq - Ha KyxHe unx B uaxre - ecnx ero
B Bo3ryxe HaKaru Baerc, 6onbue 5 %).

B roponax aHanfi3xpyror qxcror-v Bo3,ayxa, Hanpxvep. B nercp6)pre Ha

3IIaHHU l{Hcrnr}rm Merponor!{n xrr.A. }1. MeHneneeBa (3necb paH blxe 6blra
nanara Mep n BecoB, Koropoi MHorfic ror6l 3aBeAoBan.[l, 14, MeB.acneeB)
ycTaHoMeHo 60rbuoe cBeroBoc Td6no. Hi HcM - nnxBhl'rHUc rrq x renefi

MHorHx ropoaoB cBeaeHl,{, o cocrorHux arMocOepr,r Ha aaHHHil MoMeHT

reM flcparypa, arMocoepHoe,aawleHMe u BnaxHocTr m3Jrlaa, Ho ecTL Ha 3ronl
ra6no x Heo6hr.rHhre cBeneHxq - o conepxarrfll B roponcKoM Bo3nyxe Bpen

E6

H HX BeUICCTB: ympHOm M cepH llcTom rd30B, oKcx4oB a3oTa. oloHa. aMMfiaxa_
?Ty cBereH14, nepenrprc, uBeroM: ]ercHbrM. ccr}{ conepxa* ra ,r rro, o
BeuecTBa B Bo3a)r(e Ht Xe npeaenbHo aonycTr{Moro, xenauM _ ecrn npe
Bbruaer HopMy He 6oncc qeM BTpn pa3aj KpacH6rM nprl6onsueM npeBbr_
lxeHfiu, KoHeqHo. caMo ra6J.ro Hk,{ero He aHarlr3xpyer _ cBeAeHH, [epe-
traloTcr 3 cneux:Llt Hoil naboparopxk. npoBonerca B ropoaax u aHanx3r,!
aBTOM06rrn bHLrX Bht xJlOnoB Ha collepxaH ye B Hr,tx BpelHr,rx ra30B _ ),rapHoroI Hecropea[ux napos 6eH3xHa (TaK Ha3UBAe'{Hfi aHarU3 co _ cH).

MHofl,re aHanu3r,t Hco6xonxMo npoBoaITr,6e3 ! iasrx! qeroBeKa - c no-
Moulhro aBToMarnqecKrx npx6opoB. AaroMaT[qecKxe cmHU!I1 HenpepbrBHo
nposoarr aHanr8 aTMocdrpEl n llr KoHTpom cocTorHx, oKpyxabrqeii cpeAr,r,
tro6br BH,Burb B Bo3lyxe paurrqHHe spelH Lte DeulecTsa (o3oH. oKcxlbr amm
l.r Ip.) u n3MepxTr, r.{x KoHUeHrpaUrrIo, C noMoulbto aBmMaT,trlecKux aH:Lnx_
3aTOpOB Ha MexrvraHcTHr,lx craHurrfx M br y3H:Ln u cocTaB arMocoepH BeHepBr,
Mapca. HeKorophtx lpymx ruraHeT. rl xc coc r as MapclaHcKoro rpyrra.

AHa,rxrn'recKxc Mcro/tu nonytlL,rr uutr,oKoe pacnpoclpaHeHxe x B
xpxMrHa"qucrrKe. C fix noNroxlhro 6brno, HarrpxMep! yct.ilHowreHo noBH_
ueHHoe coaepxaHre 

^rblurtrKa 
B Borocax HanoreoHa (npasaa, orcrcla

cxlc Hc cneayeT, r{To nreHHoto uMnepaTopa oTpaBxn[: Mbttu6rK BnoIHe
MOr CoAepxaTr,c, D 3er,reHoiii xpac(e, xoropyo nprn eHrrM r, re roabr npx
u3roTo&reHrrlr o6oeB),

TenepE He no(axeTc, ynlBrrTen|Hbr M, 9To 3a pa6oTLt. curlltHHbre c aHa-
nH3oM B€uecrB, l3 ye€Hbtx troly,{r,ulu Bbtcrxue HayqHbre flarpa.0br _ Ho6€_

nepBr,re aHanu3r,r 6unu npoBeaerr6r cpaBHnrenbHo HetraBHo - KaKxx-
To lpxcra ner Ha3aI!. C Tex nop r MeroArKa asiuru3oB! fi aH&[fiTlrqecKre
npM6ophr cxn|,Ho x3MeHyixcb, qacTo no Hcy3HaBaeMocTx. Hono cux nop
xxMxKu pa6oraroT npaKTr{qecKn c Toii xe nocynori, c KaKoi:i pa6oTanx
rx lenhr lr npanenu. Ha pxcyHKax x rnaBe 2 noxa3ar{6t HcxoTopHe coBpe-
n,i]HHBre npx6opu. Heo6xollltMbre xlrMttKaM s xaxnoaHeBHoii pa6ore.

l,'l3MepeHxe nnorHocrx KopoHbr, npoBene s Hoe ApxuMeloNr, - nepsbri
B 

'ICTOpXI 
npIMep fiCnorBoBaHr4rr aHMl,lTrlrtecxoro MeTotra B xptlMriHa_

nucTuKe - HayKe o npucMax u cpelcTBax pacKp6rrx, npecrynresxii, Aa_
,|]exo He Bceraa trn, aHart,l3a cruraBa MoxHo npMMeHnTh MeToa ApxxMe4a,
ocHoBaHHbrii Ha ll3MepeHxfi fl]rorHocT . oco6eHHo B rex crrrarx, Kofra
Ieno (acaeTc, aflajtx3a pa:,nxqHbrx cMec€ii ll,lM cnoxHUx xnMrrqecKrx
coe.ltlHeHrrfi. 3Aecb Ba noMollb npxxotrrT xl,Mll.|ecKxe MeTolM aH:ult43a.yxe B lpeBHo€Tx nK)All HaKor[rrrx onpene,leHHbre 3HaHx, o pa3Hoo6pa3-
H6lX XXMr,rqecKnx npeBpauleHurx, xoT,I. KoHeqHo, oH,, He noHIMarlI cyTn
npoucxoAfluxx rBreHxii. TaKue 3HaHfi,l HA3l,tBarcTC' SMnMpXqeCK}M[
(no-rpe,recKl, .3Mnei,lprrar - "onbrr,). Thk, nl()L tscema 3H:rrx. qro ecm
no?loxl,tTh B KOCTep nOreHO, TO OHO 3ampllTc,l u 6yneT nonaepxttBaTh
omHb. a ecnr norioxl,lTb Kar\reHt, ro oH roperh He 6yner. np,{ 3ToM oHr,r
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He uMenu Hl{ M:Lrreijirxero npencra&IleHm o ToNr, I43 qefo (cnenaHbrr ae
peBo u KaMeHb. ,tTo Ta(oe ofonL l, KaKrre npeBpaqeHx, irporlcxo]lgT npl4

ropeHsx. 3ro - npxvep 3Mnxpt{scoxrx 3HaHtrn. TaKxx 3HaHuii nocre-
seHHO HaKafirl,tBitqocL trce 60rbue, xx nepeIaBzllx ()1 nol<oJlcHm K no-
(orleH,flo- BB neo6ue,BecrHUr(J lopox IccrpelHhr\. rlxdrerbHo
oxpaHreMbrx or nocropoHHux rna3) cBeaeHuil. B BerxoM 3aBerc ts KH,I
re npopoKa 3axapu, r{r4raeNl: <H npoHecy,IlpcTblo \acrL cKBo36 oroHb
u o6naropoxy ee, KaK cepe6po o6raropaxxRaercr. I,l oquuy ee, xaK 3oxo
ro or{xuaercrr, 3Ha9xT, npocreiiLxfie npxeMbl BblnnatsKr rI oql4cTKu 6ra-
ropolubrx MeTarrnoB 6blnr1 x3tsccTHl,l TLIcrqu rrreT Ha3a,q. M Horo none3Hbrx

npaKruvecKux 3HaHnii B o6nacrr,, aHarusa BexIecrts HaKollltr'Ifi arrx,lMl{Kx,
pa6o, aB[r e B cpeaHeBeKoBbe (cM. pxc. 1.2). C norRneHueM <Hacroqueii,
xr,rMxx Mero,ubl aH:fnl{3a cT&[ pa3RxBarbcq dco6eHHo 6Hcrpo. BHaqalc
ocHoBHUCBHr,rV.rH e]relq rocb.\a^u B0peBhocr .06Hdp)xeHHlouaHa-
.[r 3y nparoueH Hbrx MerannoB. gra oTpacn L Torla Ha3hr Banacb (np06upHon

xrrMr.{eii, (or crloBa <npo6oBaTh,, orcroAa x nnpo6ar l<Jlci,iMo. KoTopoe

cTaBrT Ha 3ororbre u cepe6p,Hrrc u3rlenxq). 3areM HaquLr1n aHann3xpo
Barb npxponHr,rc Mr,rHcparLHEre Eonbr, pa3nuqHbre pynbl, npoMLluuerlHylo
npoayr<uxrc, Tax norBHiacb x cTirla 6brcmo pa3BxDarhcq HoBaq o6nacrl
xl,tNrux - aHiurxTulrccKa, xnNlnr. BHa.rarre aJrg aHiurx3a ,rcnollL3oBaulrl

B ocHoBHOr\r <voKpLre> Meronbl: BelrecrBo pacrBopflnx
ue,,roqax. a 3are[1 aHiurx3npoBanu rony,reHHLIe pacrBopbl. 3ro 6blrx rpy
aoeMKue oncpauux, rpe6oBaBlllue 60.,rbllroi:i 3arparbr BpeMer.[.r.

TcM He verree, xl{NrrKr'r-aHanxr ( Tpe6oBaflr,Icb B caMblx pa3HHx ()6

nacrqx- Eure B 1844 roxy HcMeux ii xnMxK Kapn (Dp*eH yc(l818-1897),
pa3pa6oraB rxii orlrrx x3ny{rxxx &,r, rolo BpcMcHn MeroroB aHarlx3a Me-
'ri!&rroB, HaanfiL,r crarbrlr o po,,r/ aHa.iIl,{rriKa B cyle6Hbrx peueHxrx, o ToM,

9ro ropr{cr Moxcl ox naT! or aHaqHrx(a. B ponu cyne6Hllx gKcneproB

Bbrcryrrarr MHorue 3BecrHbre xxMrKx, B rlrcre Korop6lx6bln x AMurpxn
t4 BaHoBxq MeHAexccB. Oco6eHr.ro ,racro or xfiM nKoB rpe60BzrrocL ycraHo-

B!rrr,, 6Hno nx npxqxHoii cMeprr'l orpatsneHue, u ecnn aa, ro qeM xMeHHo

oHo 6bl",ro Bbr3BaHo. B Te.leH c corerl'Ier caMbrN{ <xoaoBbrrlr }l oTHocl{_

re.Jr bHo locrynHbrM rnoM 6bl, MbrurbqK B Bl{ae ero coeallHel{xii. B cpen-
HeBeKOBr,e MLrubqK cqxriurx (Kopo)reNL)1oB,. Mpa,{Hoii cnaBe MHLubr(a
BO MHofoM cnoco6crBosaJrx u nxcarenx. Arara Kpllcrll, Hanprir{ep. RcBo-
xx 6ecllxcreHHbrx leTeKrnBax rpatsxna fcpoeB, KaK npaBuno, MbrrnLnKoM.

3Hanr'{ 06 3roM r,4e r trafleKo 3a npeaeraMu EBponbr. flonaralor. trro BIIep-

Blre y oMrHy, o r\rbllxbeKe ra?K o rne ocHoaaTej]f, apa6cKoii anxxMxxnxa
6up L{6H XaiieH (fe6ep), x,{BIxr.rii R VI Il-lX BeKax. B Krra}icKoil K[accu-
qecKoii nxrepa, ype ) xaK u B eBponeiicKoii, onxcaHH cnlqax HauyMeBuux
y6uiicTB nocpeacrBoM Mblrxr,rka,

MHoro'rucleHHr,re Oa(TLr cry.iaiiHoro 11 y]\rbr[rrtcHHoro orpaB,reHue

M bllx brKoM no6yIxJr r., yqeHbrx pa3pa6orari Mel ollr,I 06Hapyxe Hx, orpaBLL

8a

OrHy r.,3 caMbrx eyRcrRnrenLHr,rx pcaKuxii Ha Mbllxb'K orKpbu B 1836 rony
aHrnxiicKxii xxMxK AxenNrc Mapl]l ( 1794- 1816), Koropr,Ii pa6orarr B Ko
poneBcKoi, BocHHoii a(aneMnx rr 6bln accricreHroM 3HaMeHaroro On3uKa
MaiiKra Oapane, (1791 1867). CBoro peaKuuro Mapnr pa3pa6orarr nocne
HeytarrHoro Br,rcTynrrcH , B cy]te ts Kaqecrtse 3Kcnepra no aery 06 orpaB-
,eHxu MbllxbsKoM. ao 3roro rubllrLeK o6Hap)n(rRanu NleTo,4olq @pe3eH,
yca lro o6pa3onaH l{ I{) xapaKrepH o ro ocalKa c cepoBonopoloM. Ho qro6Lr
yBr4aerb ocaaoK) rpe60BarrocL 40BorLHo rliHono BeruecrBa. A ecnu Mr,rl]rb-

Mapu ucno,rrbloBa,l npocryro xr,iMxeecKyro pcaKuuro, B Koropoii N{bl-

urbnr pear poBa,l c Bo0opoDov,r npeBpaur rc, B reryqxii \rLrruE,rKoBri

crblii Bonopotr apcxH (Ha na'rHHx Mbrul\,\K Aryenitum). la3oo6pa3Hbre
npoayKrH peaKuxr{. coAepxaxlue apcxrrj nponycKarrI,I !epc3 c'LeK]:rHHyI()
Tpy6Ky, KoHerl Ko]opoii cunbHo Harpetsarx ropenKon. flpn srorr apcnH
par,drtunc:i.y qru.r.oitcHLIuHKoto6necth-ueloltetiLl-
nxlecKoro 3epKir.rra. Sror npocroi:i npx6op no3Bonsn o6HapyxxBar! Mr,r

ubqK B KornqecrReto onrrorl \4 nrxoHlroiilonu fpaMMa!
yxe qepe3 qerbrpe rona trIero4xKa Maprxa 6brra ucnonBoBar{a napux

cKI,tM Bpa{o-\{. llcnaHueM no nporcxox.aeHtlo, Mareo Xo3e 60HaBeHry-
pa Opouna (1787 1853). OH y,racrBoBan R.por\{KoMrere ro o6D[HcHxx)
HcKocu MJp JIroap^ B )6x,1crBe v\^i. Bb. ri.aa ,a\r)1, no prcqer). oHa
BcKope o6Haplxx-rra, ,{ro Myx caM xoTeJI nonpaB T6xeHfirb6oii cBou (bn-
HaHcoBbre nena. Pacnnara Hacrynxna 6brcrpo: Mapu B HecKorrrKo np,
eMoB Kynr.{,'ra B anreKe MLruhqK rxo6br !"rm yH,tLtToxcHt{, (pbrc, x BcKope
Bce 6brro KoH,reHo. HecMorpa Ha noAo3peHr.{q poAcrBeHrr4KoB Hec\acTHo
ro, Bpaq He cMor BoBpeM, pacno3Harb cxMllroMbr orpaBneHne. Ho Korla
3aAeno B3qrcq Opoxra, ycneBlUxfi B coBepureHcTBe oBr'ralieTb MeroAoM
Mapura, Bce cralo ,cHor B KaxnoM xccnenyeMoM o6pa3ue oH o6Hapyxm
BbrcoKxe KolrueHTpauuu MbrruhrKa. B 1840 rotry BnoBa 6brra ocyxneHa.

B hJue Bpev! Borrro,.rHocr,l r.rarx'/qecxon \xv1411 flar nol,lcry
He 4)aHT acTr4qecKliMr,r. SKcnepTHo KpfiMuHanxcrriqecKue na6oparopxu
BbrnonHrror orpoMHoe qucno ncc,lenoBaHrrii, x rrx 3aKrrrorreHffi B 3Haqu
TerlLHoii cTencHu clroco6cTByor 3OOeKrnBHorry npoBeaeHrro cieacrRn,
x cyAe6Ho.o pa36l{parerbcrBa. Ho, KoHerrHo) xrNfl{Ku aHa[urxKx pa6o-
Ta()T He ronbKo cyne6HblMn 3KcnepraMn. Ha p$yrbTarbr xnMrqecKoro
aHa'rr'{3a on parorcr, Bpaqx, Koraa craBr'I {uarHo3 6onbHoMt. noMr{Mo
()6qclo KIr,lHrr,rec(olo aHil,,rx3a y qenoBeKa Moryr onpeAerqrb. rrarIpr,rMep,
KoHueHrpauxro rrrroKo3Lr B KpoBrr. PaHLlUe[trr Taxoro aHa[[3a nHacaxapt
rpe6oBanocb MHoro BpeMeHr.{. (t4 MHoro KpoBul) Tenepl 6onbHoii caxap
H[,IM A[a6eTO]\l MOXcT nponenat6 aHanu3 y ce6, noMa, fi [r]rr 3Toro rpe6y-

,(aq KanelhKa (pon .

fulc onho tu,.rrHoc Ip,1\4eHedxe aH:ln,r r,]qecroli \uMx]r - onperene
Hue BpenHhrx BeulecrB BoKpyxamuleii cpele: B Br,r6pocax npoNlHrxneHHblx



rpcnnpxqrr,{ii. B Bo3Iyxe xunblx x npox3BoacrtseHHbrx IIoMeuleHxii. IJ nlr-
neBoiiI', petrrroii BoAe, BrreKapcrBax, fipoIyKrax nrlaH,r r. ,l.

l,lcflo,,rr*oRaHne pa3rxrrHhrx xuMfivecxxx. dJx3xeccKrx. 6xonorvqe-
c(rrx MeToaoB ronr,Ko 3HalITc]lLHo yRerxqfiTb ToqHocTb

aIa[r43a x coKparxrb BpeM, Ha ero llpoBeaeHue) Ho I{ olrroBpeMeHHo on-
penenuTb aecaTKu pa3nxqHbrx KoMroHcHToB B ovellb ManerrbKor{ no pa3-

Mepy o6pa3ue. Pa3pa6oraHbr u Hepa3py aoulrie Merolbr aHilrrn3a, KorAa

o6pa3eu Herpe6yercn Hx pacr3oprTb, Hu naxc orr]len.rlgrb or Hero N{a,'leHb-

Klrii Kycor{eK, n oH ocraerc, B Heu3McHHoM Bur:lc. Oco6o .lyBcru}rrer bH hle

nplr dH:rn c x .ryHHolo rplrr|r. Kpacrx co c apxeHoii
Kaprr.rHbr, !r Mr'rKponpuMeceii B nr{rLeRoii DoAe. HanpHVep, B na6oparo-
p u na3epHon AuarHocrxKx MocKoBcKofo yHxBepcr4rera pa3pa6oraH

cBepxqyBcrBxrenbHblii Meror aHarr 3a. no3Bor,lrrk)uixii o6Hapyxurb B L N{n

RoaHoro pacrBopa HecKonbKo Ir{KorpaMMoB (T, e. rpr,unxoHHblx Aoner:i
lpaMval) HeKoropbrx xuMxqecKxx 3ncMeHroB. TaKxe cBeprqyBcrBnre.qb-
HLre veTolhr aHa,'ra3a ycnenHo xclro.rlt3yloT$r ll R KocM qecKux uocneno-
BaHXrX. O qerl Nrbl yxc foBopMlll, pauee.

n,rruqecKoii B \'roronocrn npouen npeKpacHyro rxKony
\xM qecaoro aHd,l ,a. tcpe4x rxvxkoB tIeBpe
lTo npoxun xcKrroqxrenbHo nnonorBopHyo'l aonryb xrr3Hr,: oH ponrfic,
3a Tpu rona no rypMa EacTruxu, ayMcp qepe3 103 rona, npocrynuBuucb
rlpx ocMorpe pa6or Io rlocrpoil(c 9ii(beneBo,ii 6alxHr. Ha cBoeM croner-
HcM rc6xnee, Ha Koropbrii cbcxaqxcL rlrMl{Krl co Bceii EBponH, IIIeBpEn}
n,rxo orrrnrcbrBarl c Mononoii neByuKoii!)

flocne pa6or UlcBfiiinl xua6cl cral Ha3HBarb raxxe caxapHoii 60-
Jtc3Hb() !u[1 caxapHbrNr Moucl{3HypeHueM. ycuneHHoe BbueneHxe Moqlr
(B TrxenHx cxy.laqx no i8 n rpoB B c!,TKx!) npnBotruno k o6e3BoxxBa-
HIlrcOpfaH[3Nla. LllO I ALI3LISa[O HI{TICM He yTOrI,IMyrc XaXIy, o6HApyXn-
ru I npuLrrHy noxynaHur 6()rr]r,Hl,rx. IIpr{ HopMa,rbHoM o6MeHe BexlecrB
ocHoBH6lM ltcao!HxKoM 3Hcpfl{I1 ,Br19cTc, rr}oKo3a! u ecnu 3To nronnu-
BO> HC <CtOpacl)nO yarcKvC_rIOrO fa3a X BOIbl, tsbtlenr, 3Heprxro, venoBeK

OaKTx'rccKu r'ononacr. secNrorp, Hayc/rlcHHoc Il raHue, ThKuM o6pa3oM,

afla6eruK c rpa/rarc'. ue or oT 'c}r'c rs , ol,or(o3Lr)a l,r3 3aHapy cHx, npo
ueccoB ee ycBoeHr.iq n K[erKax opraHn3Ma. y 6on bHErx ar,ra6eToM rrroKo3a,
n\recro -o o lll()6B nor rynar L n l(ller (u. Kdk )to eil norloacHo, o(Taercn

ln()Ko3a o6pa3-vcrc, B opraHu3Nle qe.,IoBeKa II3 yrrlctsoIloB lll{lrtx, Ha
npuNep) x3 KpaxMana, xoropLrrlr 6oraTLr KapTooenlj rrrc6 flnpyr eMyqHr,re
nponyKTH, fl osToNry 6onLHr,rM n,1a6eToM flpennuc6rBillac! clpoxaiirxa,
4rrera: oH!, aonxrrhr 6hrnx orKa3arhcq oT Tex npotyKroB) xoTopr,rc coAcp
xar r,rnu rr3 KoropLrx MoxeT o6pa3oRar6cs caxap. orpaHr,r\r,rT1,c, Boc
HosrroM xxuorrroii nxueii! ral< xaK xr,rBo'rHBre 6enKx r{ xxpr,l Hc Moryr
cnlD{xrL \ra,epuarloNr l.Inq o6pa3oBaHr,{,I caxapa B opraHn3Nie, CoorBeT
. r q) nurae r e r J - 1-n 6H ro nce. q -o vol'tu nneslox rb Bparlx 6onuHoM)

B XlX BeKe t|lgcHxn,l, .lro rr'IloKo3a He ycBa Bacrc, 6orbH6rMrl l{3 3a

HenpaBr.{nbrroii pa6orbr no4xeny.qoqHoii xene3Lr. B 1869 rony HeMeuKr{ri
aHaroM nayxh ,qaHrepraHc (1847-1888) ooHapyxrln R norxenyro\Hori
xele le _t1)nnu K[erox. r(oronbre nanloMepHo pdcreqHbr no Bcer xcrc]e
R BuAe ocrpo8r(oB. I4xraK r,r lra3Ranr{ - ocTpoaKr,rrrlaHrepraHca. B 1901 roAy
pyccx ii Bpaq 6lronor J'l eorr ua BacunLeu tr Co6oreB (1876-1919) noKa
3an, qT o ocrpoR(x ,rl aHrepra ca nrparoT pon! xene3 BHyTpeHHeii cc(peufi
u BaxsEr anq yrreBolr{oro o6Merra. B 1916 rony Bbrpa6aTLrBaeMHri B oc
rpoBxax ,laHrepraHca ropMoH no,ryr{ar Ha3BaHxe lrHcyrxHa (Ha narr,rHu
/rsrld (ocrpoBr. HaKoHeq B l92l rcry npenoaaBarerL OapMa(ororuu
TopoHrcKoro yHr4Bepcurera (KaHara) OpeaepxK BaH'fl,Hr (1891-1941)
x e.o acclrcreHr qapr3 Becr (1899-1978), paboraq B na6oparopnx npo
Oeccopa Or.r3L{o",ioruu !xoHa Ma(rreoaa ( I876- I9l5), B!,rae, xnx ,rHcynuH
B rrxcroM Br'ue. 2J eHBapq 1922 roAa uH1,eKqn, nHcynxBa cnac,'ra repBoro
6erHJre,{,horo 6onbHoro ,.o 6brn l4-nerHHri roHoua, Ha\oaxBLx,i cq

Axalu: Ha nrrorosy - 3a rrecroJrbKo ceKyH4

Cpexn MrioroqucreHHbrx 6one3Heii qcnoBc(a ccrr,1.aKxe. o Koropbrx
rHrrr eure rblcqlrr,rer Ha3an, Ho c Koiopbrlrx coBcpueHHo He yMenu 60-
por6ca- K raKxM 6ore3HrM orHocl,lrc, o caxaprrhrii aua6er. CBeaeHu, o
HeM u!),r x3 r,ry6xHbr BeKoB o HeM 3Harr crue rpeDHue .peKI{. tpe,{ecKfin
MuO paccKa3brBaer, KaK 3eBc HaKaJ:ur uap, TaHTMa 3a ero npecr-\rnneHxr.
TaHrM 6hu Hr'{3Bepruyr B uapcrtso Mcprtsl,rx Axr H ocyxreB Ha BeqHbre

rrrr-[onu \ry(u. OH cro]1r B npu,pJ,rHo]i uoJe. Be'rHo rovr,ruhrii 
^dr-Itoii x ronoaoM. Cro,rr eMy HaKnoHrrbcr, 'rro6Ll lTonr,{rh x (ny, KaK Bora

6ecc,re.uHo [c,re3aer. To xe npoucxo]lur fi c nnoaaMx, Koropbre cBxcarcr
c oKp_\rxafirunx ero lepeBbeB: KaK Ior'rLKo oH nporqrxBaer pyKy, BerKI{

c nnoaaMu noaHnMarorcq u TaHra-,i Hc Moxer,Ao HnxaorqHyrbcq.
He cKflroqeHo, qro ocHoBaH eM !.[, poxleHx, sroro MnOa nocqr-

xunu MyqeHx, 6onbHbrx caxapHblM nra6crov. Erue u apeBHfie Bper\reHa

Bp.r,r oinarx r BHlrvaHxe Ha 6onbHbrr. crprxrRU \ cfl 'b'reiiueii ^rx-!oii, rrecMorp, Ha o6xx!.re BrrnxBacMoil Bo!r,r. MHoue x3 Hr{x xyaexH,
xorq nuurn 6brno BAoBonb. C.luTa]rocL, .Iro npulrr4Ha Heayra cnxurxoNl
6}rcrpoe n poxoxne Hr,re ,repe3 no,rKu ab,rl,rroi:i Bonhr. no3roMy6one3Hb Hlr

3BalIx nxa6eroM (or eevecKoio "rrla6aiiHo, - (nporeKarb,). B 6opb6e c
3roii 6one3Hbro Bpaqx 6bL1u coBep rcHHo 6eccr,'rLr r br. ,rl Lljb B nepBoii no-
noRrar're XIX BeKa OpaH(yicKrii xrrMr.I( MDurenL SxeH []eBp€nb Bbraenxn

I,r3 Mo,ru 6orbHr,rx aua6eroM caxapucroe Re,llecrDo x aoKa3an ero rjneH

rrrqrrocrb DuHorpaaHoMy caxapy - rnloKo3e. IleBpenb 3Han ronK s aHa
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B COCTOrlrr,Il{ IuaoeTr,rqecKori KoMbr. c rex nop e c]ro cnaceH

nreTcq MlurrlrroHaMn, a EaHrnHr u MaKreon B 1923 roxy 6b x !,qocroeHbl
Ho6eneBcKofi npeMran no Ox3uonorHx x MetrxuxHe. (AocroiiHo ynoMr-
HaHrIn, qTo EaHTr{Hf AeMoHcTpaTr,lBHo pa3ncjrrlll cRoxl aonlo neHexHoil
npeMr,r[ c EecToM, Koroporo HecnpaseDolBo o6ounrr, a MaK,'Ieon, He npr't

HxMaBixxii yqacrxs B 3KcnepHMeHrax! cqe,,r Hco6xorlrMbtM oraarb nono
Bnrly ctsoeii cyMMLr onHoMy rr3 €orpy4Hr,l(o!, KoTop6Ifi ycoBeplxeHcrBoBa[

Meroa Br,ueneH14q rrHcynuHa.)
He4ocraroK xHcynr'{Ha B opraHu3Me npxBonxr K HapyueHluo H€ rox6

KO yrJreBo.qHoro, Ho H xxpoBoro u 6enKoBoro o6MeHa. flpn 3roM qenoBeK

qacTo 6r,rcTpo xyaeer, aaxe ecnu xopouo nl,Iraercg. KpoMe roro, Hapy-
rlreH e xupoBoro o6MeHa npxBoaxr K IIoBEIMHI,{rc coaepxaHu, aqeToHa

B KpOBUj KOrOpHir orpaBnqer opraHl,l3M, B ra>rte,rux orylalx o luL{lrxae
MOM 6OnrrHLrM BO3A)r(e MoxHo laxe nOLryBCTBOBa',rb 3anax aueroHa, oAxH
aMepu(aHcKrrii Bpaq paccKa3ar ra(yro xcTopxlo, Koropa, npo]'I3ouna
c HnM MHoro rer Ha3an B 6ape, OH 3aMe'rr,I, ,{To y coceaa no croiiKe no

no3pxrenLHo 6brcrpo onaraer neHa R Kp)t{Ke c nxBoNL OTcIotra ou cae_

.tal BbtBoD o rov. qro y co(enJ He,Ie,reHbr n a6er. x ts BbutLlxreltrov
xM BoJnne conepxaHre aue roHir noc ra ro'rHo Be 1H ko. q r06br bbl rB" lL pa F
pyrueHne neHbr. IeiicrBxrenbHo, lDxe otreHh ManHe KonuqccrBa aueroHa
MOMCHTanLXO pa3pyuaror nntsHyrc neHy.

Aonroe BpeM, or axa6era He 66110 cnaceHl4q naxe caMblM o6ecoe-
,reHIhrv ro0ev. ) roli 6onc rHbri) c r paDa[. Hanp vep. Bcrr,rxHii p)cck,l ii
neBeq @. l'1. [IanqnuH (1873 l9]8). B Hacroruee BpeM, auaberoM B T oi
xJru uHoii creneHn 6oneH noqrl,I Kaxahrii aBaauarblii xrlTen! npoMblln-
neHHo pa3Bl{rbrx crpaH, npuqeNi rtxcno 6onbHblx c xax4HM roloM yBe-

rurquBaercq. B Haueii crpaHe ceii'{ac HecKo,'IhKo Mxnn[oHoB 6onbHhlx

aua6eTor{.
CoBpeMeHHa, MeauuuHa 3Ha,rxrerbHo o6neruxna xrI3HB ana6eru-

KoB. a MHorxxx3 Hlrx cnacna oT npex,ueBpe Me HHoiii cNrepTU, KoTopaq 6LLTa

66r Heu36exHa, xxBx oH Ha HecKorLKo aecarxnerl,lii paHLue. Tenepb

6onlHbre ana6eroM Morlr lecrr nonHoueHHym xx3HL, npuHl4Maq Hyx-
HbIe .ileKapcrBa rrrlu aena, uHae(urtl{. Ho &r1{ ycnerrHoro -re'{eHlaq Aua-
6era Heo6xoaxMo perympHo npoBorr,Tl aHanu3 Ha coaepxaHue B KpoBIr

rr'uoKo3br - 3ro HyxHo &rri npaBxnbHoii ao3xpoBKx nc(apcTa. Ao rco6-
pererrvq xHMuqecKux McroroB aHilrln3a BpaqaM&L AuarHocrnKs al{a6era
npxxolnnocb naxe npo6oBaTl Moqy 6onbHLIx Ha BKycl Eonee aora&T IrBHe

nocrlna,l,i Haqe oHrr HarrBtulx He!rHoro \ro,]/ 6onLHolo B ldpenoqKt

r,r cTaBxrn ee ryAa, rae 6HIo MHoro Mlx- Ecnx Myxu o6nennsr'In rapenoqKy,

ToAxarHo3 - (caxapHblii l1ua6er, - He BbI3blBa[ coilHcHl,Is.
lloroM Ha noMoxrb Bpa(IaM nplrunu xxMuKIl, OHx x3o6peru aocra

roqHo npocrble MeroaH ofipeae,'IeHH, rnloKo3br B ilrore u B KpoBIr. OrHa
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Ko raKue aHiulll3l,l llclta.rlt{ rorr,Ko B nonxxjllrHxKar. Eo,IbHon. xruei{ Ha-
npaB,leHre Bpaqa-3HloKpnHorrrora) Ao?rrxeH npr,liiTu paHo yrpoM (aHilru3
Halo lerlarL HarouaK) B nonxKnxHxKy n caarb KpoBb Ha aHanu3. noroNr
Bna6oparopux c noMorubrc cneuxarrr,HLrx peaK lRoB onpcncrr,lol ts KpoBx
conepxaHue r,rrc(o3H. Pe3ynbrarbr nepenarorneqaxrerv,y Bpaqy, x 6oxhHoii
FHaer o Hlrx, T onhKo npxlr D o.lepe,lHoii pa3 Ha rpficNr. 3ro &irrenr,Harr
u He o,{eH} sooexrutsHaJl npouer},pa; BeAb np!, HeKorop6rx q)opMax / a
6era !,rrq Ha3sageHl'I, npaarrlHoii ro3ri neKapcrBa 60rbHoNry Hatro npo-
Borurl, aHa,'lu3 He MeHee 4 pa3 B aeHbl A ,rro lerar6 ce]lLcKr,rM xnrenrM,
Alrq xoTopHx nprexaTb R nor.Il,tKr.lrlH,1Ky, r4e nenAOT aHanx3r,r, ue,rraq
nPo6neMa?

CoBpeveHHbre dHan i qe.xon \uYx noino ,ltot t.p(
orroneTrr 3Tu TpynHocTl{. xuMrlKx pa3pa6oranl{ pea npocrhrxrecroB, no3no
,rroxrl{x 6Ercrpo onpeaenrrb (oHucH'rpauuI() rxoKo3br B KpoBr.{ u,rx B r\ro-
qe. B olHoM u3 caNrbrx npocrLrx rec'roB Kanro Mo(tx HaHocrr Ha nonocxy
6yMarr, Koropar coAepxur qerbrpe cnequr,,rLH6rx per('rrsa. B Ilpxcyr-
cTBr,r!r rrrlo(o3r,r unyT peaKuru c o6pa3oBaHueM coelxHeHrrj oKpaurerrHo-
ro B cnHe-(rxoneroRhrii uRe'r. flo DHTeHcxBHocrx oKparxuBaH},Jl no,,rocKx
MoxHo npa6ns3ure,r6Ho cyAr.rrb o KoHueHrpallxr,t ultoKo3u B Mo.te (aHa-

noru'{Hble r€crbr cyulecrBymr xLns onpe.qenerrufl rrroKo3l,r B Kponx). nn,
6oJlcc'loqHoro onpeAeneHx, KoHueHrpaunx rr.uoKo3br R nor KrrrHu(al
cnorbr)or cflcuuJrlbHbr,l Ipx6op Oorornerrpuqeckrll1 ko ron \r.rp.

u3Meprrcu!.{ii HHreBcL{BHocT b oKpacKx.
B nocre,uHne rolbr xr'rMr,rxu-aH&rrr,rr,1Ku pa3pa6oran 6onee ro,rHbrn

x npocroii no ucflo]rHeHxro MeToI r.r3MepeHur. BonbHoMy nocraroqHo
xMerb IoMa Ma,,reHhKyro xopo6o.rKy
rnroKoMerp pa3MepoM c Mx(poK&rrl,Ky
nsrop! a raKxe Ha6op recr norlocoK,
qro6br caMoNry D nro6oe BpeMq onpc
Ierxrb coaepxaH e rr'rrilKo3r,r R Kpoau,
Bor KaK aenc'rByer r,r roKor{erp. Ha rccr
norlocKy - MareHr,Kyro nnacrMaccoayrc
n,lacruHKy (pxc. 4-l) HaHeceHr,r nBa
3,reKrpoAa - ABe ToHKr4e cepeopqHHc
no,rocl(n. B KoHue IrracrrHKLI MexAy
3reKrpoaaMu pacnorloxeHa MxHxarrcp-
Har peaKuuoHHar KaMepa, B Koropyro
3apaHee noMenleHa cMecb peaxruBoB.
nepen npoBeleHxeM aHanu3a'recT-no
nocKy BcraBneror B mroxoMeTp, KoTo
pbrii aBroMarx.recKr' Br.,rloqaercrr, Koua
cepe6pqHbre 3neKrpo,qbr (ocHlrcq ?ncK
rpxqecKxx KoHraKroB BHtrpu npu6opa.

P/c 4/. Ta( c noMon$ro reKpoH
Ho,l) ro@Mepa (., , rco noocM
c peamrBavtr(t)3aoAl,yy nrry npo-
Bortrrc, amrB H. 

'rrokoiy 
B {poRx
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floroM Haro crerKa yKonorr, ra-[cu (3'ro caMa, Hcnp rrHaji lacrL npo-
ue[ypEr. Ho K Heiii obrcrpo npnDErKaror, xaK x K r\{Errbro pyK nepe!aHarn3oM),
BHrrBxrbrrdncHD^)roK-ncnLK) hpoFx Itrilri r')rdq k Het KorrqMko\
TecT-nr'rocl<x. floa aeiicTBnev Kanr'{,lnspHhrx cu,r rex ca\rbrx, Koropble
3acTaBJrrrcT non3eNrHrre Boabr rronHxMarLc, K BepxyrlrKaM caMLlx BLIcoKI,ix

repcBbcB. (dFc,fl,(d KpoBv 6brcrpo 'reper rorrvii raHtul
BHlTpb ipeaKropa,. B xon€ xxrv,x,recKoii peaKunx reHepupyelc, cia6Hiii
3neKrpxr{ccKxii ro(. (oTopuii 11 fi3MepreTc, rr.no(oMe, pov. TaK xaK Bexrr-
LIUHJ 1oxa npqvo FponopuxoHalbHa roHUeHrpaux,l rnrc(orbr. H:r r:r6no
npl{6opa BHcBeeiBaclc, coacpxaH c r'rpxo3l,r B KpoBr,r - B MrrnnuMorex
Ha nu, p (KaK noKa3aHo Ha rbororpaoxx) un B craphrx eAuHxuax iMun
,xrpaN{rlr-npoueHraxr (r. e. B MxnnumaMillax rnoKo3br Ha 100 Mn pacTBopa;

I MMonr,/n: l8 Nrr%). Korra nonocKy BbrHr{Ma'ror 3 r'-!loxoMerpa, npx6op
caM orKrroqaercq. Becb aHann3 3aHxMaer qyrb6onbue MuHyrbrl

KoHeqHo, rn()KoMclp ]loBorr,Ho noporoii npu6op. ,qa fi oaHopa3o-
BLre recr-nonocKn HeretxeDbr. onHaKo nepBbre rereBx3opbr r{ xononxnb
HXKU TO)(e C',aourll,i TaK IOpOTO) V',rO npOXO)l(Xe rOnhKO Ar,rBXrXCr,, arrrqn9

Ha 3Tn qyaeca rexHrrKr'{, r}brcraB,leHHbre B BxrprlHax Mara3r{HoB, x ronbKo
oqeHb coc roe re,lbHHe,rrcAu Mo,n nortso../rbc(6c I1(yrc nockotuh...

O6 yxcyce, neKapcKrrx nopo[xax
rI <<rry3brpbKoBoM rrHArrKaTope>

Teopx, MHorxx xr,iMr,,,recKux aHa!rr3oB npocra fi
lTO BeUIeCTBa pearupy,oT ,qpyf c apyroru B crporc onp€aeneHHbrx coor
HoureHusx, BnepBHe 3To orqernlrBo noHe,r u coopMynnpoBan B KoHue

Xvlll seKa HeMe(Kr.rii x,rMxK l4epeN{r'{q BeHravnH Puxrep (i762 1807).

B u3AaHHoia B 1792 rcry KH]rre oH coopMyrxpoBan raKon 3aKoH: <Ecnu
M!)r nor'lyqaeM coetxHeEne rr3 ,qByx 3,reMeHroB, ro, nocKonbKy cBoiicrBa
3reMeHToB nocroflrHbr, oasH ra3 3reMeHroB 6yaer rpe6oBarb Bcerna oI
HOrO 

'r 
TOIO Xe KOr'rUqeCTBa Apyforo 3neMeHra; raK, HanpaMep! ecnx nn,

pacrBopeHu, 2 gdcre x,necrx rpe6)ercr 5,rdcren coneHon kxcnorbr. ro
&1, pacrBopcHfis 6.racreii x3Recrx norpe6yercq 15 ,{acreii conrHoi:i (xc-
norbl,.. Ecnx ana HeiiTpiubHr,rx pac, Bopa cMernxBarorca oA H c apyrl{M l{
ecnr MexqyHnMx npoxcxornr,qBoiiHoi o6MeH, ro 3neMeHrbl aonxHbr fla
xornrc, Melqy co6oir B onpe.ueneHHbrx o61,erv,Hbrx coorHorxeHxexr, Ecnll
y,{ecrE, .iro <aBoiiHofi o6MeHr - 3ro xxMuqecKae peaKunrr Mex4y nByM,
coenrHeHrrMx. Pxxrep Ha3brBar xuMuvecKoe coenuHe

Hxe, To cnelyer npfi3Harb. '{ro oH coopMynxpoBan ocHoBHoiii 3aKoH Ko

J'IrrtecrBeHHoro arlurx3a. XuMrKaM ocraBalocb ronbKo coBeplxeHcrBoBarb
MeroaH aHilr]ri3a x )To!r orHoueHxrx n npy KaKxx
ycnoBr.rqx pearxpyror pa3rnqHhre coe,quHeHrr.

94

I

HHTepecHo (u coBepmeHt ro HetseporrrHo 4[q coBpcMeHHoro.rxTaTenr)
3BylraT noyt eHu, B KHxre PxxTepa, Kacaoulxecrr 3neMeHrapHoi:i apnlb-
MerxKr. Tax, B BBoAHoii rnaBe cBoeii KHxrn Puxrep o6r,rcHrer xyMuKaM:

"Ecar oano .ircro npr6aBnqerc, K trpyroM_v, ro Mex_ay Hr,rMr.{ c,reAyeT no-
Mecrxrb 3HaK "+" (Koropbrii rra3r,rlaerc, n,tl()coM), ecJ1u xe Mbr xoTuM
npox3Becru BHrrxraHxe, ro lvexny HrMu craarrTc, 3HaK ,'-,, (KoTopl,rfi
Ha3r,rBaercs MxHycoM)- HanpxMcp, l9 + 424 o3Ba,raer, qro MLr npu6aBne-
eM l9 K 424,,r1o aaer4,13; a 3anucb 424 l9 o3Ha.lae! qro MLr orHxMaeM
19 or 424, qro aaer 405r. Ceiieac aro 3Har,or yxc xepBoxnacflr Kx (u na-
xe HeKoropbre lorrKonr,H!rKI,r). Ho He xcx,rm,reHo, qro nBecM JreT Ha3a4
BcrpeqafiscL xuMxKx! He 3Ha8ur,re a3oB apnd)MeTxKx,

Ilponeaeu necxo:rlxo onHroB. nn,rrocrpr{pylorqxx xuMu,recKuii
aHa,rx3. B 3Tfix onbrrax Mbl 6yncM no6aBnqTr, I< oAHoMy coelr{HeHulo
apyroe, KoTopoe c HxM pearfipyer! no rex nop noKa nepRoe coe4nHe-
Hxe He r{3pacxolyercs norrHocTbro. KaK ronLKo 3ro npox3oiiAet Ao-
6aBneHxe Broporo Beuec.rBa HaAo npeKparxrb. Tor4a no x3BecTHoMy
KonuqecrBy ,r3pacxoaoBaHHofo pcareHra - Broporo BexlecrBa - MoxHo
paccqxrar6, cKonr,Ko xe 6Hno repBoro. 6hr8aeT n Haobopor - to u3Be-
cTHOMy KOnriqecTBy nepBofo BcxIecTBa pacc\l,lT6rBarc.r KorlrlqccTBo ao_
6aBneeMoro peareHra.

(A 3a\cM 3ro le,rarL, - cnpocsr HexoTopble x3 Bac) - pa3Be He npo,
Irre B3BecnTL aHanx3npyeMoe BcrlecrBo anu r,r3Mepxrb ero o61,cM, ecnn
3ro x ,uKocT!?r KoHeqrro, npoue. ecrr,r 3To rrrcroe BeulecTso ,Lrtx pac-
rBop r'{3RecTHoii KoHueHTpaUuu. Ho rorla x aHanu3 npoBoAr{Tb He Ha.qo.
A ec,rrn HaM Haro onpererurb, cKon6Ko naHHol.o coear,rlreHM, corepxfiT-
cq B croxHoil cMecu, KoTopyro rpy4Ho rrnx Aaxe HeBo3MoxHo pa3ae,,rrrT6
Ha oTncrlbHr,re KoMnoHeHTbr? finn cKonLKo pa3nn,rHlrx coneii coAepxltTc,
B MxHepa-qbHoii Bore? 3recr, ro x rrpfil-ollrrc, pa3ruqHLre aHarxrxqecKr,re

EcTb r,r Apyraq npo6neMa; KaK 6Hno cKa3aHo, BTopoi:i pea.eH,r Hano
Io6aBnrrb K aHalu3r,rpyeMoii cMecr,r tro Tex nop, noKa peaKul{r He 3axoH-
qxTcr. A KaK 3T o y3HaTb? Inr 3roro cnyxar xH4rrKaTopH (or rarnHcKoro
indicator <yKa3arcih,) BexlecrBa,no3BonrloqrecreAxrb3arrpoTeKa-
HreM xuMx,{ecKoii peaKuuu. I,lHAr,{xaropbr 6}rBaror pa:}HbrMx. C rreKoTo
ptIMI,I lr3 HXX 86r nO3HaKOMUTeCr,, IipOBOA,I OnncaHUbte 34ecb HeCJTOXHHe

sKcneDuMeHTbr. An, gTxx 3KcnepuMcHToB norpe6yrcrc, Bec6r. nrneTKa
x HeKoropbre nocrynHbre xr{l\rr{KaTll. Mbr Ha,rHeM c aHanr.I3a caMoil no-
crynHoiii B 6hrry Kucnorr,r yKcycHoii.

yKcyc - rTo cna6brii BoAHbrii pacrBop yxcycHoii (xc,,rorLr. yKcyc 6bl,r
x3BecreH eule B rny6oKofi ApeBHoclx, raK KaK nonyeancq npn 6poxeHxU
cna6[x cnrpronr,rx pacrBopoB (nflso. cna6oe BrrHo), coAepxaxlrrx He 60-
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tee 14 % cflkpra. Ecnx raxyrc xfillKocrb ocraBxrl Ha Bo3ayxe, To oHa
(cKr.icaeT, r,r rpeBpaqaerc, B yKcyc, 9ro npoxcxonxT noToMy, qro B ao3-

ayxe Bcema uMelorcfl oco6bre 6aKTeplru (ux Ha3blsafiiTTaKxe ayKcycH6lM

rpr6KoM.). Korophre. nonirar a cn}{pr{JB\ro /\rulKocl'b. Hil'!l,{Hclo1 B Hei
pa3MHoxaTbcg. npr 3rorlr oHx rrepepa6arhlBaor cnxpT B yKcycHylo KI'lc_

nory- [lFeraHxe rnacxr, trro flo npuKa3y erunercKoii unpuuhl Kneonarpbl
(69-30 ao H.o.) B yKcyce pacrBopruu xeMqyxuHbr. irro6u nonytlarh rKo_

6hr uene6H[rii HanBroK. CaMo cnoBo (yKcyc' npo cxorx1 or rpeqecKoro

4OKCOC', qTO O3Haqaer <xucrbrii', T3K qro,[,'Iq npeBHero rpeKa Halxe Ha_

rBcHHe oyKc)cr.rd,r ruc ,orr- no^:lrL[ocb 6h. Becbvir crnJ'!lHblv: berb 6yK

BarrLHo oHo rHalrnr aK cna, l(xcno'ra, (KaK (Macno MacJleHoet). Ha na-

TErHX yxclc .r.i,/rd: orcrorls llDox lolx lo,Ha rBaH c conei yKcy(Hoii

KfiCJrOTrn - aUClaTIn (a raKxe HaJniHxrI aueroHa. aueTureHa t{ MHorlx

npyrxx cocn Hclruii).
I xcrafl y(cycHaq Kl{cnora yxc n pu l6 'C 3aMep3aer. o6pa3y, Kpncr:ul_

nLr. noxoxHe Ha nea (no3roMyTaKyl() x[cnoTy Ha3rlBaor delrlHoii,). anq
nnxleB6rx ueneri xcnonblyR)r <y(cycHylo 3cceHunlo, - 80 %-HLrii pacrBop

yKcycHoii Kflclorbl B Boac, 3ro cnxulKol\1 KpeDKa, L{ onacHa, Bo6paue-
Hxr,r xnllKocrb, Io3ToMy NII,I ec fic 6yleM rcnonb3oBaT6 B onblrax. cpaB_

srrerbHo 6c3onaceH cronoBLlii y(cyc - cna6blii (nprmepHo or 5 ao l0 %)

BoaH6rii pacrBop yxc)'cHofi KxcllorH. C HuNt MbI n npoBc4eNl onbrri, 'lro-
6br FHarb noro.rHee, KaxoBa xc cro Kpcnocrb.

Afla,1l,3 6yaer ocHoBaH HapeaKu tt y(cycHoii xr.{cnorlJ c nurLeBofi co-

aoi:i. 3To - HarpueBq conb yronLHoii Kl,lcrorhl (xxMMtlecKoe Ha3BaHue

r44poKap6oHaT Hamur). B npoqecce peaKqux rxnpoKap6oHara HaT_

plr, c yKcycHoii Kl,IcroToii 3rln BeulecTBa o6MeHxBarcTc, aToMaMn HaTpu,

r.r Bolopo,qa - B p6yrlLrare o6pa3yeTcq HarpfieBa, corh yKcycHoi Kr'rcno_

TH (auelar Harpxs) x cBo6o,0Ha, yronbHa, xxcrma. MoreKyna yronhHofi

xxcrroIbt. B oT,luque oT yxcycHoii. oqeHb HenpoqHa, x llerKo pacnaraerc,

Ha aBe MoreKyrbr llolll,l 11 yfllcxl,lcj]oro ra3a. BoT noqeMy ecrn Ha cony

KanaTE KUC?'rOrOit (r'O6oii - HC TOnLKo yKcycHoi). cn,rruxrct lxuneHrie

,t cMecb BcncH BaeTc, - 3ro Rbulcnrlerca yfn€Kxcrblii ra3. oH-ro u 6yaeT

B traHHOM Cryqae cr'Ip(r4Th l{HnxmTopoM npoTexaHu, peaxuHx: KaK ToJllr-

KO ny3brpbKv ra3a nepecTaHyl lrblAcIrTLcr, 3Haql,lT. peaKIlx, 3aKoHrIl1llacb

u npx6aBneHxe pacrBcpa yKcycHoii KHcnoTLI Ha-ao npexpaTfirb. Ha 3rori

xxMuqecKoii pea(rlljl,r ocBoBaHo nprNleneHne neKapcKxx noporxKoB.

KoEa xo3!fil(a xnaner a clliuKoe recro apoxxn, oH Il Bbl3liBabr cn l,rp

roBoe 6poxeHue, s pe3yrbTaTe romporo B Tecle o6pa lyrcTc, cn pi l,l yr'
nexxcr6lfi ra3. Bbl4en rcull,Ific, ra3 <noAHrr{aert recTo. a npx Bbrneq(e

ynerrruBarour,liicr cnxpr lenaer MrlHoe x3aenxe nopucTbrM x rfirKxM,
OaHaKo ecrx aoroBqr recro !r,I DHneqK;, Ba(benb, fleqeHbr, KopxxKoB
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x nprHr,rKoB, ro ucno,lL3yor Hc apoxxfi. a xrMx!ccxue pa3puxnflrenu -
neKapck c nopolnKr4. o6br,rflo TaKoi noporuoK cooTollT tr3 ritsyx Kolrrno-
HeHTOlr: HeopraHnqecKo.o [rcnorrHofo arcHra - Kap6oHara H K cnorHoro
areHTa, PeaKlrxq Mex{y rlrMr, fi npuBonxT K o6pa3oBaHxrc yUrexflcno-
ro ra3a. KoTopHii noaHrlMaer rcc-ro. yKcyc 3trccL He roaflTcr. TaK KaK oH
xruK,rii x HaquHaer pearxpoBarbc coAofi paHbuc BpeVeHlt. Btuecro Hero
o6HqHo ficnonb3yror rBepnbrc opraHx,recKr,rc KficnoTH. CocTaB noporoKa
r\roxeT 6brTr pa3Hbry. B crapl{Hy ycnonh3oBarI Kap6oHaT xa]ru, (ero Ha-
\blail/lfi nolauov) x vono'llryro (brBoporKy, 3 KoTopoii vHoro optilHlt,tc-
cKnx Kr,rcjroT (abr carv,x Nloxcrc B 3roM )6eIuT hc,r! rronpo6oRaB npo3pailHyto
xrnKocTb. ocTilrorllyroc, nocrc oTAeneHfiqT aopora oT Morloxa oHa K c-
nar). Kl{cJroc NronoKo no6al,'lrrur B recro a B rrauc BpeNlr, a nolirllr yxe Hc
npfiNrerrror c HUM Bbrn€lrI(a nonyqaercff reNtHoii, r'rxenoii, co clrerrnox-
qecKlrM IpHUKIcorl. B k:lqec r8c uenoqHoro arcHTi cciiqd( ,lcfio,lb,_vlo, nx-
Tbesyxr cony Bco'reraHxu c pasHhl]\rn KucnoTHDrMx areHTatyx. oIHo Bperv,
ogefi,, norrynrpHol"{ 6rrna 3xHHa, (npyroe HarBaHuc - RxHHoKalt,cHHan)
KUCnOm. I<OTOpyto nonyqanu B 6onbrxxx Konsqec'l8ax x3 raK Ha3uBacMo-
IO tsl,tHHOIO KaIUH' OTXOnfl UrHOnenXr. l4cnolrb3olrMX y CaM DllHHuii
KAMeHh - Kricrlylo KarrxeByo conb BuHHoii Kxcnolbr. oco6eHHocTb 3Toro
KlunoTrlor,, crcH ra (oc lol{ r rr roN. q ro oH pedr xpyc I L coAoH to.rbxo ltpx
BErcoKoii TeIlncpaTlpe, norToMy recTo MoxHo npl,ltoTosxrh B[poK lt xp:i,
HIIT6 B XOJIO4},IJII,HX KE.

ncKapcKrrii nopolxo( (ero r3o6pen B ceperxHe XIX Bexa aMcplKaH-
cKyil npooeccop xlrMn lap8apncKoro yHxBepcxrera 3- H. Xopcoopn)
roTollrT Taxl cMetlj,lBarcT ]lBe llacTr{ anHHoro xaMH,I l,r oaHy qacT! cot6,,
a 9To6H peateHT6l He Haqar l]3ahMoleicTBoDaTb paHbure BpeMeHlt, cMecb
pa36aBr oT KpaxManorlr nfi MyKoii, orAe,,rq, TaxHM o6pa3oM ulenoeHoli
areHT oT xltcj]oTHoro. B KaqecTEe KH€noTHhrx arcHToB l{cIIoJt63yloT TaKxe
nIMoHHyro. r6no.{Hy'ro, MonorrHyrc }r npyn e opraHI,recK e (yc]roTH, He-
KoTopbre conu OocoopHoi Kt cJloTr,r. flocne peaKuxu Bce 3rx parp6ll,lx-
TeII OCTa&qrlIOT B TeCTe TBepllbte Hereryql{e COIX. HO U3BeCTH6I BCtreCTSn.
pa3rarapruHec, npfi HarpeBaH14l, c o6pa3oBaExeM 1,orhKo ra3oo6pa3Hbtx
npottyKToB. 3To confi aMMoHMr! a ToM,rucne Kap6oHar x rsApoKap6oHal
yxe npx He6onl,uroM HarpeBaHuy oHx nonHocrl,to paulafarcTcr, Bblren
yrreKvcr'tbtii ra3, anMr,raK I,t Bolly.

neKapcKuii noporuoK nporaor B roroBoM snne I naKerxKax, Ho ecr,l
ecTb Hco6xoAfiNrHe KoMfloHeHTH. ero ruoxHo n pxroToDuT6 caMocTorlerl6-
Ho. O6uqHo Hr onl,lH Krfiorpi[rM yyKx 6ep],r ruc-tri:,rhrpe 'raHH6rc.tor(-
Kll ncKapcKoro nopolrKa. 6oree no]rpo6Ho 06 3roM HanqcaHo B KHrrar
no KyrHHaprr l{ IoMoBoncTay.

Terrcpb, yrHaB Koe qro06 yKcycc x coae, MoxHo npxcrynrrLK aHilnr-
3y. qro6ri Bbr ,lyque lloHrrlll ero ocHoBHyro x4elo. npoBe4xreTaKoii xH-
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repecHHil onhrT. Bo3bMxre HecKo,t6(0 oAxHaKoBbrx pe3uHoBbrx uapxKoB
u cronbKo xe He6orburrx 6aHoqeK (6aHo,{Kx aonxHbr r.{Mcrh ropnrirrrKo.
Ha Koropoe MoxHo 6buro6br ner(o HarrH)'rb uapuK). Ha Kaxnoii 6aHo,rKe
Hanvu Te ee HoMep, ByleTxopollJo. ecrl{ TaK x Irap KoB ,l 6aHo'reK y Bac
Ha6epercr T-8 nap. qTo6H pe3llHa uapxKoB craJE 6onee notarnuBoii, lxa-
pr,rKu nyqurc npelBapuTe./rEHo Ha.[].TL a noroM BHnycTxT6 n3 Hxx m3nyx.
B xaxryD 6aHo.rKy:]aneiiTe yKclr; B nep8yro (c HoMepoM l) aBe traii
HEIellox(tt. uo BTopylo - qeTbtpe gariH6teroxKfi. BTpeTSb - [recrb l{ 1q,
llocrapaiiTcc6. .11()6lr Bce rroxKrl 6brjlr HanorHeHbr oariHaKoBo, a {T06br
lre npor,lral r, yKcyc, Docnorb3yiTecb Hc6onl,uroii BopoHKofi,

npoMoiiTc riopoHKy Boaofi, Bbrcyulrre ee u Hacbrnbrc uepe3 rropoHKy
R Kaxqblri lnapxK poBHo no oaHoii .raiiHoii noxKe nxnjeBoii co.(6r (6e3
Bepxa); nocTapaiirec6, lrro6hr coAd B Kor(AoM rxapu(e oKa3aioch oAxHa-
KOBOe KOJIIIIICCTBO.

Ocropoxlro HareHr4re uapuKr.r Ha 6aHo.rxu, rrro6bl colra He nona-rra
B yKcyc pflHbure speMeHn. anfl ny\uero ynnmHeH ,I ryro o6Bqxxre He-
cKor6Ko pa3 (penKoii HnrKoii ropnHuJKo 6aHKx c HaTrrH!'r6rM Ha Hee rxa-
puKoM, Bc]'pnx,{Ba, pe3}rHK , !o6eiiTecb, qro6r,r coAa v3 Kax,4oro rnapuka
nofltu\a I 6aHKy (He o6r3aTcJrbHo 3To Ienarb cpa3y co BceM!l uapr{KaMu).
HaqHerc, BcneHnBaHxe Bbr.llcJreHMe yrneKucrroro ra3a. Koropr,rii 6yrer
Pa3AYBarL uapfi Kx (Pnc. 4.2).

lloKa ll,ler pea(uxr, floryMaiiTe. (al(oii flapxK pa3ryercq MeH[ure,
a xaKoii - 6onbrxe Bcex? Ecru KTo-To ayMaer. ,rro clrrbHee Bcex pa.,ly
eTcs uapuK HaIl rrocrelHei 6aHo!Koil, r]le 66uo 6onbu.re Bcero yKc.vca,

To oH our6aercr. Be46 ecnu 6H 3To 66rr'10 raK. To, ro6aB B K qaiiHoi
r'IOXKe Co.llbt HC HCCKOT'IbKO JIOXeK, a UCrlyIO 6aHKy yKCyCa, MLI 6EI nony-

qnr.l erue 6orburc fa3a. A ecJlu 6hr Ilo6aBr{nx Beapo
yKcyca? A 60\Ky?

O,{eExAHo..rro ecnr.r K qafi Hoii roxKe coAbr noc-
TeneHSo ]lo6aeulTr yKcyc, To c KaKoro-To MoMeHTa
yrnexxcnbrii ra3 nepesraHer Bhuer9ftcr: 3To npo-
rr3oii.[eT, KoEa x3pacxoA]r'flc, ac, cota. Aaa,q[ue
nefiyKc}l, Heneii - Hv.rero )xe He [3MeHxTcq- [lep-
Bbrii lxaphK pa3aync{ cna6ee accx, TaK KaK NrHoro

cotlu B 6aHoqKe oflaroch He[cnorb'loBaHHoii: ]K-
cyca Hc xBlil'l,lno. qro6hl Bc, com c r{xM npopearl{-
poBarra. notreMy TaK? Be,4L yKcyca KaK 6yITo 6hrno
6onbue - a8e qafiHbre noxKx. a conhr ronhKo
onHa, Ho. Bo'nepB6D{.cola rrxeree yxc}ra. u B 'rair-
Hyo no)K(y ce noMeuaerc, (no Maccc) 6onhrxe. Bo-
Rropbrx. BeuecTBa Bcrynaor a xrMrqecKne peaKullll
BCOOTBCTCTBfih C KOJII,I9eCTBOM Mo,eii A Hl{X. B Tpe-
rbrx (x 3Aecr, oro rnaBHoe). yKcyc - rro He qxcrarr
yKcycHa, KtlcJloTa, a cur'IEHo pa36aBrlcHH;Lq.

P!.. L2. XnMsqec(d
pea(un, lcxny nfi.-
eBon coroil n YrcycoNr
cotrposoxnaerc, 361
leneHtscM yrrexrcro'
.o ra3a, xoropun pa!
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Oanx r,lo,rs nursenoii coari (84 r) pearxpyer poBrro c orHxM MorcM
yKcycHoii Kxcnorbr (60 r). B ,laiiHoii noxKe noMcuaerc, nprrNrepHo 7 I
nrrrbeBoii coAr,r, r_ e. 7 r | 84 r/Morb: l/12 vonh. Bonr,r xe ,rrrn yKcyca
B qaiiHoii roxKe Bccro 5 | Ecnll 6u 3To 6bllla,] cra, yKcycHa, Kxc.rrora. To
B noxxc 6brro 6H crorLl\o xe \tone yKcyrHoii rHcnorbt. cKonhKo k (oa6r
(5 r: 60 r/Mo,rr: I/ 12 Nrorl,). Toraa nepBa, xe roxxa c Krrcnoroi norl_
HOCTbO ApopearxpoBanit 6hr c coloii, r Bce lnap'lKx pa3nyrficr,6bl onfiHa-
KoBo! noToMy rrro Bo Bcex 6irHotrKax oKa3a,Ic, 6hr 6on6uoit x36r,rroK r(I,{c_
iloTbr no cpaBHeHrlto c co,qoii, B xxMuqecK x pacrteTax rro ogeHb BaxHoc
noHrTye - BelltecTBo, Haxo4rlueecr B x36blTKe.

Ho y Hac 6Lrna He ,rxcTarr yxcycHas xrclora. a ee cna6Llir pac,rBop _
cmno8brii yKcyc- HanpHMep. ecnx 6H 3ro 6hu l0 %-H6rii yKcyc, ro ero
noHalo6urocb6br nnq no,lHoii peaK[ifl,{ c corofi yxc D l0 pa] 6on6uc. ,{eM
rlxcroi yKcycHoi Kxcrorhr, T. e. l0 qaiiHLrx ,oxeK. B TaKoM cnl rae lloJt_
HocTr,lo peaKuHr npouna 66r Torbxo B 5_ii 6aHorrKe, B Koropoii KaK pa3
66lno l0 ,oxeK yKcyca. B nepBoii 6aHo,rxe, r4e 66110 TorrBKo rBe r{aiiHr,tc
rloxKx yKcyca, ero He xBa,ruro tu, peaKuxx; 3necb 6hl, H36LrToK conhr.
Bo BTopoii 6aHo,lKe (4noxKl, yxcyca) cona roxe 6una s r36brrKe. Ho ee
B peaxuHro Bcrynurlo 60nhue. TaK KaK 60,,rButc HanurM yKcyca. 3HaqyT,
mfa abraeruroch BlBoe 6onbule, M xrapxx pa3ay_Ic, crlnbHee. (Tonr,Ko ero
,[nauelp yBenxqnncq. xoHeqHo, He snBoej Ta( xar yBcn I Ltc H xro aHaleTpa
B 2 para coorBercrBlrr yBerlqeHue o6!€nra B 2, : I pa3_) B rpcrbeii 6a-
HOqK€ ra3a Bbuenxnocb no o6aeMy yxe B 3 pa3a 6oJrbtuc. ,reM B nepBoii.
Bqer8epToii -B4pa3a,snqToii - ts5 pa3.Ananr,rxeo6aeM llap,KoB6y/1cr
ocTaaa'tbc, nocTorrHHblM, noToMy rtTo. HavxHarI c uecToii 6aHouKx, colla
Bc,l u3pncxonoBarracb (KaK rotloprT xxM,tKIr! npopearxpoBa,ta).

Bcc aT,, paccy)r'treHuq oTHoclrlcb x I0 %,HoMy yKcycy, Ecnn 6br oH
6br, c,ra6cc, To uapuKx nepecTanfl 6u yBerr .juDarbc,l a o6reMe. HaqfiHa,
c 6-10 xrx naxe c 7-ro- Borec ToqHo onpe4crHr| KoHueHl.pauxro yKcyca
BaM noMoxeT BTopoii onhrr.

B npeabuyureM onLrre, ao6aBnfls K x3BecrHoMy KorrHttecrBy co&,r yK_
cyc, Mbr crHlrrKoNr pe3Ko u3MeHrrr ero KornLtecrso _ cpajy HaIBe lraiiHbre
noxKfi. qTo66r aHiuru3 6bt, TorrHr,ll\i, xuMxK ao6aBJrrrror oIrrH peareHT
(apyfoMy M,rruMx nopuxrMll! HanpxMcp, no oaHoii Kaore. nocTvnuM
raK H Mr,r. Ho lax (aK nrepHH\ 6opcTo" y nra ra,. nprr.,., o,,p.o.rr,,
o61,€M pacrBopa no ercny ro6asreHHhrx Kanen| xuaKocrn. CHarr;ua on_
pencrxM o6leM onHoii (anrr, CAcraTb 3To tuoxHo no-pa3Hol\ty. npolrc
acero,rcllorbloBarh nponaEuyiic, B afiTeKirx nr,racrMaccoB6rii onHopa3o
Bbrii rnnpllu Ha I unx 2 MJr crercHurlllr Ha 6oKoBoi noBcpxHocrn_ Or.[eri_
re c notvtoul6K) unpxua B M,rneHbKyrc 6aHoqKy poBHo I Mn Boabl ]r, nepe_
rr4Bar eTy BoIy o6br,{Hoii nxncTKoii, nocqrraire. cKoJtbKo KaneJlr, B I M,1



Bonbr. yqrxrc. ,rTo r,url pa3Hbrx nxneroK o6'r,eM (ann14 r\roxcr rlu\lerHo or-
r,rr4lrarbcr. no3roMy Bo Bcex onbrrax ucnonb3yijirc or'lHy x ry xe nxl:cl'Ky,

Ec.rx unpuua Hcr. rlroxrro nocrynsrl, uHa'rc. ypaRlroBechre Ha Becax

c no\roruhrocrpenuK. hHonot M',1 0plrxr.rerkx\ llpirveloB \laleHbrxil
cocynxK (no/loii,ner HanepcroK), nonoxnre Hanpyryrc !auly RecoB rfipbKy
Maccoii I r'11 K,rnaiire B cocyr x3 llxlrerKu Roay no onHoii runne. RH Ma_

renbHo cqxrn, rlx. noKa lJecbr cHoBa He rpunyr R paBHoBecue. TaK 8hl y3_

Haere qxcro Kancrb ts I r RoAhr (o6HqHo xx 6brHaeT 20-30). Tencpb ncrKo

onpcncnrrh oSber{ (u Nraccy) onHoii Kannx. Haopllrlcp. ecnr4 B I r Bonbl

6buo l0 (anenb. ro onHa Karne xr\leer Nraccy 0,033 r (i o61,erv, 0,033 NIx).

Kcraru. IpoRepbre, o4!rHaKoBbr nrr no o61,eMy Kalrqx tsoal,l ),xcycal
OrBcc.rr r(rr.trl- I r nrrrbeBuir c.ru rr no\recl,lle cJ lr,lc6olLUl)ro

cLrjrHKl OcropoxHo Kanaiire Ha cony y(cyc 13 nxnerKu. Hc crculrre.
tsH MarenhHo cqxraiire KaUrr u rra6"'rrclaiire Ja IIyirblpbKaN{!l ra3a- Bpclurl

or BpcMcHu npeKpauraire no6an.qcrr e yKcyca, qro6d narb eMy npopea

rlrpoBalr,, Korna ao6atsneHxc yKcyca 60,1brre He 6yxe I rrpuDolxrb x no

eBneHrl(:) HoBl,rx nyrbrpbKoB fa3a (xy(rue Bce.o 3ro orKcrpyerc, Ha cnyx,

ec,Ix noxHecr yxo no6nfixe K cMecu flpeKpaulaercrl xapa(TcpHoe rxn-
neHxe), 3aKoH.lulc oflr,rl rr 3aaxuxre I{ficxo Kane]'Ib yKcyca, x3pacxoAo-

fiHHOTO B peaKUur. (Boo6ule 3anxcblBarb Bce 6c3 xc} [krqeHurl pe3yn6

r., rr,r uIU ron r,"no 06,r ,i enbdo: H. c 'en)e r neperpr ^c I t, lo lou) n,r uHcri

r,Ooptl.,Jxc . rio'oplro ler.o r.rrH r " I nnesno ro^.r\r. rrh nn rrrox pe-

aKuux c conoi, noTpe6oBUrocb 350 KancnL yxcyca. Ocra€rc, pelouT h 3a,44-

\y rranoro6uc rcx, (rKrrc 
^arcr 

Ha ypoKax a,1re6pLl (a He ro.'ll,Ko xIvDx).
flyc Kpenocrb yKcyca cocrarrser.r %, r. e. B I00 r yxqrca coacpx rc,
.n DaNrNroB.rrcror'i yKcycHoii K c.qorLr (ocranbHoe Bona), a o61,eM Kannx

0,03 Mn ( njro rHoc, L )rxq,ca cqvraev paBHoii n,lorHocrv Boar,r.-r e. I ,cMr,
npu 3roN{ rul,l BHoc[v orux6Ky oxono I %). B ]50 Kannrx conepxtrrcrl
150 0.03ur l r/N!r: I0,5.),Kcyca, ujru 10.5r'i./100r:0.105-tr
excroii y(cycHoir Krcnorbr. CocraBnreM nporol)uxrc: 8'1 r nrrbeBoii corl,l
nonHocr'l,o pearupyrcr c 60 r y(cycHoir Kxcnorbr, a I r conLl pearxpvcr

c 0.105-,r r Kvcro'rli.
npaBxna o6parucHlrq c nponopurrlMfi Bbr, HaBepHoc. noMHtlre:

84 0, l05r : I 60, orxyra -r : 60 / (84' 0,105) : 6,8 %. C-renoBarcfl,Iro,
Kpcnocrb yxclca npvNrefirro 7 %. To.rHocrb 3roro lrt:rrrn3a onpeaenrclc,
orxx6KaMu apx 83BerxuBaHxlr co/'lLl u npn onpercrlcHr,rl{ o6teN{a Karrnu.

B niHHoNr cn)-.rae uHrxKaropor\r crlyxr4nl{ ny3brpbKx ra3a- Ho aane

l<o rre Bo Bcex x,rNlrlrecxux peaKuurx Bl,tae,1i{erct rar. Ka( y3llarE,'lro
DcaKuu, KoHquiracb- ccJILi pearupyror 6ccuBcrllbre pacrBopbl Kllcnorhl
u rucrlo,rx 6e3 BbrneneHu, ra3a? B raKux cnyqarlx R xo! ralr Kxc,lorHo

ue]lolrHr,lc rr4xl(aropbl. KoroptJc xl{\,llKx Bo BccM \'rfipe ucnonbiylol
yxe no.rr 200 ner.
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Turponauue c uua[KaropoM

KaK yxc roBopranocL_ HHnrKarop yKa3brBaer tra npxc)"rcrDre B cMecr
TOrO Hr'rr,r nHoro BeuecTBa. I ecjrr{ 3To BeuccTBo B xole pcaKuxx no_rHocTblo
[3pacxoaoBaHo, xH4r'rKarop 1!"r xe 1ro noKaxer Onr{u x3 caNrErx pacrrpo-
crpaHerHrzrx xHnuKaropoB Kxcrortro ureno,lHble (unx xrcrorrro ocHoB_
HHe.); ux LiBcr x3lv,eHrerc, I iaBnct,\,ocTh or roro. B ka(oij cpe,te oHr Haxo-
Arrc, - B Kr,tcrorli. HeiirpiarlLHori mr urero{Hoiii. Ontra l,l3 drop]vr urLrl,lKaropa
Nroxer 6LrrB x 6ecuBerrroii. Oobrqrrbrii,rnii roxenHlr(arop. Harrciirc He

HccKorhxo xprlcrannrrKoBnrNtoHHori Kncnol.U B Kracnoil cpene,{aii cpa.rtr
craHer cBerrrrcc. Ecxx xe pacTnop rt D.rac llt rbeRyro co/y. pacrBop B lrre-
novHoiji cpe,1c ltoreNlHeer (nur.b raKoii .taii, KoHeqHo, lrc cncnyer).

KxcrorHo ucno,rHUe H,xnr.ophr \ccr.\rJ pd1,on6p.r.Hbr; \ ro.Ic u,
Hux nerKo ,llocrynHU lr noroMy l]3RecrHLr uc o4no cro.rrcrxe. flprucpou
Mory]'c.qyxxrL oTtsnpbr r{xr,{ sKc.paKrbr o(parxcHHbrx (Bc,tKoD xJ1r nro
!oR MHorxx pacnpocrpaHeHnr,r\ pacreHuii. TaK. ,rpKo-cxHxii orBap rrpucn
cTaHoBxrc, KpacHr,rM B Kxcnoii cpene u 3encHo rojy6Lrv B xlero,lHori.
Cnoco6socrrro < u:ueneHxo uBcra B 3aBxcrNlocrx or Kr.tcxorHocru ()6
nanarcT 3KcTpaKTLl aHloTl,rFll,lX Ilta30K, Troltt,rritHoB, qepHl{Kx. exeBxKr.
vanxHhl, KpacHoii Kanycrbt, cBcKibr ra Apyrxx pacreHxii.

B Kaqecrue rHnxKaropa rotrpo6yiire D3rrb orBap xaKoro nx6o rpKo
oKparrcHHoro rIBeTKa ,tnu xe rerlHt ri rrolt ,tii coK, Hanpxrucp, ,leprroii
cMoponuHbr. Harcii]c B He6onLruyrc 6aHo.rKy xcnbrrleMUii pacrBop u no
6aBLTc KHeMy HecKo-rbKo KanexL pacrBopa H!rrKaropa. B KxcnbrxpacTBo
pax [lHorue pacrxTcnbHb]e HIrlx fopbr r N{elo1. KpacH br ii rlBc1., a B uleno,t
Hhrx 3eneHoBarriii r.qx cxHxii, MoxHo raKxc nonpo6oRarb c noMorut ()
K cnoro pacrBopa (yKcyc) u ueno.rHo.o (n rLcr rj aj_\rqrlc crnparrrLHa,
co.ua) cncrarb KpacHLtc xnr, 3eneltoBarbre (cr,lHrrc) HannxcLl Ha j€necrKax
pa3nlI9Hblx uBeTKoB,

K o teBx tHht\r rlc,o(tot(av tJt, t\ npo(r tulI\ xp llta. opoR ot
HOCT4TC' (Ce3l)lnrOCl],, U HeBO3VOXHOCTb 3arOtOBrlTh I,{X BnpoK: pacTRo
pLr AoBonbHo 6hrcTpo aoprsrcn cKycaror u-1u nxecHeReror! repff cuox
cBoiicrBa (6o,ree yctoiiiqxBbr cnrproBUe paclBopbr). MeHcc o,reB rHr,rri
HeAOCTaTOK CnXr]lKONI MenreHIOC! nocTcne]rHoc u3\jeHeIlxc uBeTa npx
porHbrx rHAxKaropoR rlpx no6aRncHux Ktrcno,rri K llrenolrHoNry pacrBopy
xnx Hao6opor. npr,l gToNr rpynHo ,lirr ,Iaxe lreBo.rMoxHo oTrr{lIrb. rra
npuMep. HciirpanLxyo cpeny or cra6oKr.rcroii r u c"ra6ouc,.ro,{Hyro 01.
cu,,rLHoulc,1o,{Holi. IIo3roMy B rrrMxeecKux ra6oparopnrx xcnonL3ylo,f
cxHrerrlccKue rrHlxKaropbt! pe3Ko x3veHqrorrtfic cBoit u8el.yxe np, He
6onhlUoNl xrrueHerrfi u (xcnorHocr.[. TaKrx HHrxKaropoB ll]BecrHo N{Ho
xecrBo. x Kaxlbtii x3 Hr,rx l{ueer cno11) o6nacrr, npuMeHeHrrji.
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r
B na6oparopl{rx rrepenxo xcnorL3yrorcq ra( Ha]liancNblc yHhBep-

carrbHbrc IHr/(aTopu cMecl, 5-6 ltH4xBxnyanbHblx rlrl]LxKA1OpoB' llo
no6paHHbrx ral(xNl o6pa3oM, sro }lx pac rDop noollcpl'lLl]o McH'er oKpac(y,

npoxoDr !cpc3 Bce uBera p:rnyrtl npH 
'llNlcHeHt 

n Kl{cnoTHoclI pacrBopa'

PacrBopo[r yrrxBepcilr],Horo fi HllHxaropa qacro npofl tlr &ttor nojlocKr

6!,r\rarH, .rro flor orqer 6r,Icrpo (xofi u He oco6eHllo roqHo) o'lpcre'qrb
KncnofHocrL (xrr lrrerloLlHocrb) aHtulx3lrpyeMoro pacrropa n]rren' cpaB

HeHrq oxpirtl]cr{Hoii no-locKu c 3'riulollHoii uBerotsox rxKanoii'

OafiH x3 caNlr,rx IBBecrHLlx HlluKaropoB - ,rlaKMyc DTo rBepnoe

BCtUecrBo. (tacrx,luo pacrBopuNloc rr BoIe x cnxpTe; ero pacrBopu no3-

Borleror oTIu\aT6 KxcnoTHylo cpeny or 4cnoeHofi. l4clopx, o'rKpblru'l

x xcflor'rh300alltl, naKNlyca BecbMa rtoyrl Te.ilhHa c ro!Kx 3pcllxfl paSBxTnq

xxNrrrqecKoro )Kcnep ueHra. Eue I 1640 roay dorannrrr orruc*ru pacre-

lHve Heliotmpiuttt Tirraesole, u: xoroporo r$rae-lltil,l (pac'luee BeurecrBo'

3HaNreHrrbrri Oxr K x xxrrrrK Poocpr 6oixb nfictul o Heit B 1664 rony:

unnonL, r,Ioru pacreHH,l aaklr cox, (oropLl, npH HaHcccHlu xa 6yvary

xrr Marepu$ ,1r{cer cHaeana cscx,lii ,]pKo-3encHLIii uter. Ho Hcox'{aaH-

r{o x3McHrcl cro Ha nypilypHllii. Ec,1x Nlarepxarl 3aMorll'irb n Boae x o1

xarl,. Boaa oKpauxBaercq B BxHHblii L(Ber; raKxc RHn Kpacrrcng (Hx

()6hr,{Ho HasuBaor "TypHeconL") ecrb y arl rcKapeii. B 6aKiuciiHl'l\ xaBxax

s B Jpyr rr\ \rccI.r\. xolophle c.l) 
^.ll'lul, 

ut\nacIx 
^e.l( 

x lrl ',lnyr rl\ Beucil'

Bcxope Kpac[renb. nory'{eHHuii rt] re'Ixorpolla - cit-qoBoro xytxx-
cToropacreH, crcMHO_nrnoBHrln uaeTxaMu, cTan lxlrpo(o IIprl\lcHqrbcq

xnMl{KnMv B Ki]rrecrBe nrtauKaropa. B x}{cnoii cpene oH (pacllt'lii. B rreno\_

Hoii c14Hni1. BHa.ttu'Ie 3rnM KpilcflTcneM llccneaoBtuIt{ B ocl'roBHol\l NII{}Ie-

panbHbre sollbl. x npuMepHoc 1670 roaae.o Ha\an}{ xcno,L3oBATh BxxMx
qecKnx oIr,rra;(, (KaK ro.qLKo BHou.ly Hc3HaqnrenbHo iuaroe Kon[qecrBo

K cJrorbr. - flrrciur I] 1694 roav 6orarrux rr r,rasHblii anreKapb JIrcloBuKa

XIV n6cp noMe ( 1658 1699) o _npHecone". 
-oHcrnHoarlrce KpacHblNr'

IOTTOT\!y ecrr xro xoqer FHaTL. colopxllrc, 'qu B'leltt-,lx6yab xucnora

ero voxHo xclto,'|tbroBarbt. B t704 ro[y Hcileuxxii y']cHu M BaleHruH

Hr,Ba-!,ry Kp:rcry rlaKvyco\t: Jlo c loBo l{ ocla locl' Irr' rce\ cuooBeii_

cKr'{x ,r3hrKax (xpoMe opaHny3cxoro, Ha KoropoM naxMyc - /'rxlIerol, qro

nocnosHo o3Haqaer (noBopaqxBamulviicrl 3a corHueM"). TiK xe OpaHuy-

ILI Ha3brBilM' 11 floaconHevHux; KcTaTI, (rerlumpon' oJHllllael To xe ca

\roe. rojrr,ro rlo-rpeqeLI\I BckopeoKilritloch.Tlo.lxrrlyc\toxHotro6uBalb
ll Ir 60.ree nculeBolo chrpbq. Hinnnvep. v I HeKoroPbl\ BIL'lurr rHUrirfrHlrKa'

Ceii.rJc rril(\tyc nxlxb ulpe!Ka xcno.lbrylor B \rlrttltlc(xrl\ la6opalo'
pnrx, OaHaKo B coBpeMeHHoM pyccKoM ,l3LIKe croljo nnaKrlyc' 3aKpenx-

-qocb x sctro.rrbJyerc, B BbrpaxeHlarx rvna ooTHoueHlle x loBapxuraM Bo

BpeM, lpynHofo noxoaa. xaK naKMycoBa, 6yMaxKir. llpo'l8xno xapaKTep

3TOrO qenoBcxa' I T. n.

l02

Xr.{MyKg B Ka,{ecrBc rHllrKaropa ucnor63yor raxxe OeHororanexH,
9To cnoxHoe opraHx\ecxoc ooerrl{eHrc, (oropoe fipoAacrcfi B anreKax
KaK cna6r.{renhHoe cpencrno (paHr,me ero sa3uB.Lrlu nyprcHor,t), PacrBo-
pbr oeHonoraneHHa uHpoKo xcnon63yroTc, ts xr{Ntur.t lt]u pacnoiHasa-
Hx, ueroqei: B uleno.rHoii cpeae oH uMeeT ,pKo-M&nriHoByro oKpacxy.
a B BeiirpM6Hbrx 

'r 
xucnhrx cpclax - 6ecu8e'rcH. OeHon4)TanefiHnoBonr,Ho

nnoxo pacrBoprerca B Bo ci rul, ynytrueHu{ pacrsop MocTu He6onb[o€
Konfiqecrso noporxKa pacr]loprror cHarrana B 20-30 Kannrx cnrrpra xn
BoAKH. a JareM ao6aBrrrror c,Ic HeMHoro Bollt,t. hcnonBy, pacrBop rhe-
Hond)Tture,rHa KaK xHIHKarop, Dbr Moxere nporicprrTb xM pacT8opbl n T,,-
eBof, u cTfipanbHoii conbr. Mbrrr, Harxarbrprjoro crrrpTa, pa3,rfiLtHbrx cT,1-
pa-[bll br] r qx( rnuxr noporx(oH. ll rdLl'e npy[i\ xo rtitc r BeHHhr\ cpenc lB.
KaK,ie Haiincre. noqB,reHfle MarrxHoBoii oKpacxx 6yIcT c Bu,[eTer 6crBoBarb
o ror. ,r ro pilc r Bop JaHHor o rrcure Ba lr\reer rucnorrHoi \apcrrep.

C noMolur,lo yKa3aHHbrx uHnx(aropoR Bl,t t\toxcTe npoBecTn onrir&
no Ko,,IlqecraeHHoruy onpcncncHxro pa3Hbrx liscrrolHbrx x uenoyHr,tx pac-
TBopoB, HanpIMep. ecnl{ D aar]rcri anrevKe ecrr, cna66rii pacrRop Haua-
'rbrpHoro onup,l.a, ronpo6yilTe onpcAe.qnrb ero KolrucHlpaqxrc. Ar, sToro
Bocnon63yiiTecb yxcycoM, KorrrlcHrpaufiro Koroporo r]br yxe orpenerrrrl]t,
KpoMe Toro. Hano 3Harb. I KaKHx coorHoueHxrx pear[pyror Tn seue-
crBa. HauannpHbri:i cnupr 31o rronHr,rii pacrBop aMMuaKa, 6ecuBeTHoro
ra3a c oqeH6 De3KuM lilnaxoir. Ecrx airHllaxa B llore pacrBopeHo MHoro
(HanpflMep. 25 %), roraKoii pacrBop nynaprer B Hoc' u (ecr rra3a'i c Ht M
M6r pa6oTaTE He 6yneM. B anTc,rHoM HauarbrpHoM cnupre aMMraKa Ha-
MHoro Me r,ruc npuMepHo l0 %lcro npnMeHrrcr',Uu Bo36yxreHu, ueH-
T panhHoii HepBHoii clrcreMbr nprr o6MoporrHhrx coclorHxex. lo6aBrrtoT
HauaTHplrbrii cnupr u B Hexolopbrc cpencrDa run MbrTbe creKojl, Ec,i,,l
cx.JlrHKa c HauaTblpHbrM cnrrproM laKpbrra HennoTHo, -ro ra3oo6pa3Hbli
aMMIaK Me,4rleHHO ynerytrfl8aeTc, n3 pacTBopa, TaK qTo a KoHue xoHuoB
B Hcii ocTaeTcrl qncriu Bona. TcM 6onee xHrepecro yrHarh, HacKoIbKo
KpcIoK HauiaTLrpHbli:i cnr{pT fi3 Barxeii anreqKx.

O[H]r Mor,, aMMuaKa ( l7 r) pcarxpyer c onHxM MoneM yKcycHoii Kxc-
nor,,t (60 r). B 100 r l0%-l]oro HauarbrpHoro cn[pra corepx rc, l0 r
aMM aKa ,11[ l0 r : 17 r/Mon,, = 0.59 Monb. a R 100 I 7%-rroro yKcyca co-
Iepx,rTc, 7 r yKcycHori K,rcnolbr xnx 7 r : 60 r/MoJrb:0,12 Monr,. TaKrlrr
o6pa3oNr, npn paBHLrx ()6reivax ,rrrc.rro yoreii a:uMxaKa B l0%-HoM Haua-
rbrpHoM cnrrpre npxvcpHo u 5 paj 60. rbue 'rhc.ra r!,o.rfl, yxcycHoll Klrcno-
ru s 7%-HoM yKcycc. 3Ha,rnr. np}l yKa3aHHoii Kpenocrn pacrBopoB onxH
o6reM HauaTlrpHoro cnxpm 6y fi noxHocrhro pcalrrpoBarh npfitvepro
c 5 o6r,cMavfi yKcyca, [IpoBepM]u 3r'o 3KcnepHMelrr&rr,Ho.

HAKanaiiTe I Hc6onbrrvlo cK,lrHKy fi3 6ecuBellrolo creK,rra J0 Kar,en6
lrauarr,rpHoro cllxp'fa u ro6aRr,Te recKorbKo KanenL pacrBopa firuuKa'ro-
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pa, Ecnri Bbr xcllojrb.roll&!fi pacrBop OeHonorarle[Ha, xnllKocrb craHer

Ma[uHoBorji- ,Ilo6aBnriire K Heii ,r3 Toii xe nxnerKx y(cyc) BHl{Maren6Ho

/ ( rcr\i ucrp'r\,rBrv pi( rBop. qru6 oH ropouo flepeMe-

rnil-rcr, KaK ronhKo llHxr{Karop o6ecuBeTxTcrl (xnx u3MeHxr uBer, ecnu

,,o pac l-e roHbrx h rrraiopr. npekpal lero6aB[eHxe]kcycd: BecbHa'

ualHpnr,rii cflupI K 3ToMy Mor\reHry x3pacxo4oBaH. TaKylo onepaqnrc xn

Mr,iKu Ha3brBaol TxrpoBaHxer\r, 3al1uuxre, cKon6Ko (alleilb yKcyca y Bac

)urlo Ha l,o,rl)lo He piLlxraUl,lli) Hau]alblpHolocnvp,a Ilepv H _Hei-

Tpann3aurlrr xxNllrxu xclonByrcT, Korna roBopgr, tlro ulenoqL noirHocrblo
npopearxpotsilrra c K,Icnoroii unn Hao6opor - Kl,rcnoTa co ulerlot{blo; B pe

3yrETare peaKurllr pacTRop Teprer eaKxe

cBoiicrBa (xcnoTll Lfl, qenoqr, cTaHo-

Bxrc, HeijiTpdabHlrM, orcloaa - Ha3Ba-

Hre pea(ul,lu). Ecrl yKcyca yuuo B 5 pa3

6onbrxe, r- e. 150 Kanenb. 3Haex! Ha

ua'rbrpHHi cnupr AeiicT BirrenbHo l0%_
Ilbrii. Ecnr4 yKcyca yuno eue 6oJrLUe,

ro HauaTsrpHLrfi cn}ipr 6onee KpenKllii,
a ecn NreHhlUe, ro 60nee c,'Ia6Hfi. Ha
npxNrep) ecnu Ha TxTpoBaH e 30 Kanen6

HaurarhrpHolo cnxpTa nolxno 120 Ka-

nenb yKcyca, 1o pac,Bop aMMra(a fiMeer
KoHueHrpauub (120 / 150)' l0 %:8%.
Ec,1u xe, no,loxaM, Har[TpoBaHlre Y no
180 Kanenb, ro Kpellocrb HauarLlpHoro
cnxpra paBHa (180 / 150\. l0 %: 12%.

Ceii,{ac Bo MHorr.rx na6oparopxqx
K"cnorHocT6 pacrBopoB (3Ha.reHxq pH)
,{3MEP'IIOT 3NEKTPOHHIIMI,I UHANKATOPA

M - pH-MerpaMx. B HI{x Her HI,IKaKoro

x3MeHeHx, uBeTa. Bce npo4e: B pacrBop

norpyxarcT He6orsLuloii uyn - aartrlrK,
r{ crperlKa Ha npr{6ope cpa3y yKa3L'IBaeT

Ha (aKoe-T o 9 ucno; UJ1II xe 3To qncro 3a_

ropaercq Ha ra6no xH4uKaropa! KaK no-
Ka3aHO Hapr{c.4.3. tlroxe 9To 3a qucno?

flpft pa6ore c BonH6IMv pacrBopaMrl
(a B HeopEHx.{ecxoiii xuMufi xMeHHo Ta_

(re pacrBopbl BsrDeqarmcq qaule Bcero)

KUCJTmHOCTT, XJIII IUUTOqHOCTL CpeILI Bbl-

paxaloT c rloMotubrc TaK Ha3EIMeMoro Bo-

nopoaHoro noKa3arerre pH (qxraercq <n3

allr,).3ry KoHqenuxrc, KaK L{ caM cxMBM,

Pue 4J. 'JneKrpoHHUe !s! (eo-
pL,. a,!antr3,Pyorurc pea(uuo cpe

nL,. Ta6ro tsa BcpxleM HHarkarope
oM3rrBa$ cra6o0cnyb pearu o

(pH=5,90.nprMepHoraryoMcnor-
HocG xMecr o6u{Hc, Bo.ua, Brc-
ropon padBopeH y.rcxHcrrLrii ra3

,3 BornyM), Ha cpclrreM lrpa(
rxcec(x HenrpanHry,o peakunb
(pH =7,01). Ha !ux"eN, c,nEno-

ucnocnyb (PH : l0)
ltul

BBen B 1909 roAy la'rcKr4ii 6xox1lMr.1( CdpeH llerep Jla]pxq CdpeHceH ( I 868
i 939), koropbrii B roM xe roAr o6Hapyx[[ 3aBucxMocrb aKfl.rBHocru (bepMeH

TOB OT KI{CJTOTHOCTU CpeAbr. KIICJIOTHOCTI Co3laeTC' 3aprxeHHr,rM!,r aTOMaMrt

BoAopola - ,,IoHaMr aonopoaa (o6o3HaqeHxe Hr)- l,lcno,rL3l€MHe o6br.rHo B
6r,roxHMxn Ga r B xxMxx Boo6ue) He6onb xe KoHqeHTpauuri noHo! Boao-
poAa, HanpxMep 0,00001 Monr,/n, BbrpDKarr, raxxM cooco6oM HeyIo6Ho.
B pa6oTe, on)drHKoBaHHoii B ( ExoxuMxqecxoM x)?Haner, CepeHceH nr{ciut,
9TO XOHIteHrpaUurc lroHoB HI ylo6rro 3anxc6rBaTr, (...8 OopMe o,rpxuaTenb,
Hoft cTe[eH]t 10. q 6yay ucnorrh3oB:lrb Ea3BaHuc !'noxa3arerb BoAopoAHoro
xoHa" r, cxMBon pH /uq qucrefiHoro 3HaqeHxq noKa3aTert 3Toii creneHrr.
To ecrh anq (oHueHTpaquu r{oHo! Boaopoaa CepeHceH r,rcDor'rL3oBtur noKa-
larcnbp B BHpaxeHx l0,. rre 6yKBa -/, 060rHa'rafla dcrcfleHE , nput]ev
Ha BCer ocHoBHr,rx eBponeiic!.,rx r3LrKar Polerz no-HeMeuKu, polrel no aH
m].,licy,tr, puissance no-@paHqy3cKrr. Tenep6 BMecro KoHqeHrpaqxx 0,00001
MoxHo6r,rro Hanucarb pH : 5. (MareMarrrKu Ha3BrBaroT mKoe qxcro orplt-
UA'IEIbHbIM AECqT'IIHBI M NOIAPUOMOM, )

O6o3HaqeHfie pH ocK,,rrcquTerEHo rrupoKo nprrMeHreTc, B xxMr.rr!
6xororr.ru, MelxqrrHe, B apyrxx orpacrrx. B reneBx3xoHH6rx peKraMax
noKa3HlarcT, KaK x3MeHqe',rcq pH Bo my qcnoBeKa nocne qscTKu 3y6oB
Taxoii-To [acToi:i xjru nocne xeBaHrm Taxoil ]o pe3nHKx... A6corroTHo
HefiTpa,lbHoii cpene coorBercrBler 3Har{eHxe pH! paBHoe roqHo 7. rleM

pacrBop 6onee KxcrLrii! TeM MeHErle pH, a B npxc),TcTBnx u.lcnoqx pH
cTaHoBurcr 6onbue 7. ThK, pacTBop crjrbHblx xxcnor (cor'ttHoii, cepHofi,
a3orHofi) rpu KoHueHrpaqxs 0,1 Mon6/n uMeer pH : l. ero coorBer
cTByeT, Hanpl(Mep! Bcero 0,36%-HoMy pacTBopy comHoii KlrcnoTu. flone3
Ho B3rr'IrH)"I6 Ha ra6nruly, B Koropoii yKa3aHlr Benr{{nHH pH HeKmopbrx
xr,uKocTeii (An, xuMuqecKxx coeAxHeHx ii yKa3aH pH npn KoHueHrpaquu
0,1 Monh/n; pH 6xonorxgecKux xu,qKocrei Moxer c r'rEHo 3aBxcerb oT co-
cTorHrr{ opraHr.r3Ma):

XerynoqHHncoK:..........--.................................-......... I,6
,rIxMoHHbrn coK .-............-........................................-... 2,3
CronoBbriiyxcyc.......-.................................................. 3,0
CoKrpennopyra.......................................................... 3,2
Ano8cxHoB6rricox...,,,,.....,........................-.............,. 3.6
Cm6Ho ra3rpoBaHHa, Bona 3,7
,6nocHLln coK...-......................................................-.. 3,8
I1epHNnKooe...........................................................-.. 5,0
Moqa.......... ...............................................-................ 5 8

PacT Bop ooptson KxcrorB . 5,3
Monoxo..........................-...................................-........ 6.7
AtrcrunnxpoBaHBa, Bo.aa............................................. 7,0
Kpo8h.............................'- 7,35-7,45
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Cro8a........................................................................ 7.4 Il

Xcn!1...... ............................ ....... ................... ...... .. 7,8 8,6

8orraoKcx oB.................. 7,9-8,4
tlirBeBar cora 8.1

PacrRopaNrN(a(. (HaurarhrpHBrii cnrpr) ........ ..... 1 1.3

Ktr[6rruHnpoBaHHar(canp,LrLHar)co]la.................... 11.5

IlnueHa,n3RecrL(Hac6rureHH6riipacruop).................. 12.4

ErKriiHarp............................................................... 11,0

OrruM.ubHr,re 3HaseHx, pH xrparcT ,lcKrrrcexrerbHo BaxHyo ponh
jl,rq HopMa,rLl{oii x14rnelesrenbHocrr.r opmrrr'{3Nro3- 6r'ioxr.rMx,recKre npo-
ucccbr ,' +,HBbr\ oprdHu 

'\ra\ 
nporerrlor npx crporo onpe0e reHHoi xuc-

norHocrx. Ero,rorl,qecKxe Karanv3aropbr OepMeHrbr cnoco6Hb' pa6o-
ralb roJlbKo B orrpeacrcHHbrx rrpcncnax pH. d llpr{ tsblxo[c 3a 3] n lpclcxbl
ux aKruDHocTr, Moxel pcrKo clrrxaTLcl. Hanp,rNlcpj arKrrRHocTL dlep[1cH
ra nencxHa. xoropbrii KariLq x 3npyer .nnpo rr x 3 6errxoR x caocoocruyer ra-
Kxr{ o6pa3oM nepeBapxBaHuro 6crr}toBoir nrux ts xe.qy,4Ke. MaKcxNrtlrlbHa

rlpr 3HaqcHfiflx DH oKoxo 2, [lo3]'oMy l!r, HopNurrbHolo IuurclapcHrl,
Hco6xo,1rMo,,rro6Lr xeny,,lo,rHLrii cox xNren,(oaonr,Ho rrr,r3Kxe 3Haqefl ,r

pH: R rropMe 1.53- 1,67. tlp,r r3ReHHon 6ore3H xen]nKa pH noHraxaeT c,
u cpenHev no 1.48. r npv a,Be 0BeHi. l]rxnepcrHo
Anrb Aaxe Ao 1,05. ToqHoe 3Ha.reHue pH xenyxo,rHoro coKa oflpe4e.qrrcr
nyreM raK Ha3brBaeMoro uHrparacrptrlbHor o,ccxenoBitHx, (or rra rl{HcKo
ro cnoBa ir1la - (BrD.rpr4, rpeqecKoro .racrep' - (xenynox, unu c no-
\roxrhro pH-roH]ta. Ecrg y qeroBexa noHxxeHa xxc,lorHocrb, Rpar{ Moxer
Ha3Harrrrb npreM c nuxreii c-ra6oro pacrBopa connHoii Kucnorbr. a npx
noBbruleHHoil K11cnorHocrx npxHxMarb npo fx BoKxcnol H r]re cpoacrBaj
HanpxMcp, f[npoKcrrar,r Ma[Hl,l, ,rrr'r a(,oM11HUr. l,lHTepecHo. Lrro ecrr
Rr,rn,rTr, r'ruMoHHl)rii col<. x cnorHocrL xenynolrHoro coKa-.. no lr3 rcr!
AeiiicrBxrerhHo, pacrBop rrxMoH Hon Krcnorbr nxub pa36aBr.rr6onee cxnb-
Hyro conrHylo Kucnory, coaepxauyrcc, B xenynoqHoNl coKe. Bce xe rl{rb
gXCTbrii nU\roHHbliji COK He CJtC4yCl 0H MOXC1 rloBpc]llrTL nUIIICBOI.

B KnerKax opraH 3Ma 3HaeeHxe pH oKono 7, tso BHercrooLrHoii xxn
Kocrx 7,4. HepBHhre oKoHqaHxq, Koropbre Haxoarrc, BHe l.rreroK, o'reHb
,ryBcru renhrrr,r K x3\,e!ieHr.rIo pH. npx NexaH,{qecKxx xrru repNflrqecK,rx
IOBpCX.&erltrX TKaHeii C',reHKlr KnerOK pa3pyruarorcq l,I ux colepxxr\loe
nonarae-r Ha nepRHLre oKoHqaHrr. B pe3ynL,aTe lrenoBeK q)rBcrByer 6o,1b.

CKrH rhHirt((xrr xc,r1crror..rrclr. O r14' n H rr r rrlo re r{rl ilorl lkcre-
pr{N{eHT: c roMollblo cncu iurbHor o 6c3bll'oJt6Horo lllnpxua \lifloBeKy BnpLIc
rhFa, no0 Ro^youcHb roHrlroLrp)i:ih) pd(rdopi,. Korupbrii H( r,odD<^
xar !:rrerKr, Ho treiicrBoBarr Ha HepBHbre oKoHqaHnr. Bbuo noKa3aHo, qro

6on6 R6r3r,rBaror nMeHHo Karr.roHbr Boaopona! npr{qeM c yMeHbureHneNr pH

ga Hcpuu' I{ypa3[xHa, KllcioTa. colepxarqarc, B cnroHe HeKoTophrx

HAceKOr\rHx. B cre6,1e rr rxcrr,rx xpan lr,r. Pa3Hrn\r 3HaLrcHueM pH rKaHeii
o6rrcHserc, raKxe, noqeMy np o Hr,tx Doc iltcH,lex qenoseK qyBcrByer
6onb (cpeaa Kr'rcnar), a npu rpyrsx HCr (cpena lrenouHar).

B oqeHb y3Kr,{x npe)Ienax lonxHo ocTaBaTbc, 3HaqeHue pH KpoBx;
Aaxe He6onLrnoc ec floi(xcrrcHxc (auuaor) xnx 3axlenaexBaH e (anKa-
xo3) MoxeT npxuccrn K rx6en[ opraHx]rva. Aur.r4o3 Ha6rrcIaeTcg apr{
raKrx 3a6oxeBaHxrx, l(aK 6poHxxr. HerocrarorrHocrB KpoBoo6paueHur,
o yxonu nerKxx. n a6er. nr,{xopa,lKa. nopaxeHu, noqeK
x KrueeHxKa. ArK[rro3 xe Ha6nrcnaelc, npu cnkuKoNl},HreHc BHoMAbr-
xaHxx rrnepBeHrr4nruxunerKux{ n flp rrr,rxaHx,l '{}rcroro Kxcnopo-
aa), npu aHeMxx, orpanrerrux yrapHL,rNr rnroM, r{crepru, onyxonr.{ Mo3ra,
rr36hrrorrroM noT pc6.leHur nrT6cBoii colbr xrx ruenot{Hbrx MxHep&nrrHr,rx
BOI. nprcMc ilroLlcfoH H brx cpencrB. 14HrepccHo.,rro Be,rxqrrHapH aDTepx-
a[LHoii KpoBIl B HopMe aonxHa 6brrb B npenenax 7,]7-7,45. a BeHo3Hoii
7,34 7,43. Pa3xr,rHbre Mx(poop.aHr.{3r!r6r rakxc rrccr,Ma qyBcrBxrenbHbr
K Kxc.qorHocrx cpenhr. TaK. naro.eHHLre MuKpo6br 6brcrpo pa3BnBarorcq
B ciraoouenotrHoii cpene. rorna KaK (xcnyk) cpcAy oHll He BbrnepxxBa-
I1rr. no3rovy &rq KorrcepB poBaHx, (MapuHoBaHxe, coneHne) nporyxroB

nuueBLle Krc]rorbr. 60rbruoc aHa,{eHue HMeer npaBr,rnbrrLrii notr60p pH
r4 L'r, lrlNruKo rexHonorrqecKux npoqeccoB.

llonaepxuBarb HyxHoe 3HaqeHxe pH) He IaBaTL eMy 3aMerHo orxno-
H'rrbc, B ry rrnH uH_\7ro cTopor'ry npu 3McHcHxr, ycnoBxii yaaercq c no-
rlrorlrbro raK 6yoeprrblx (or aHrr.luiicKoro buf <c[st.!.arb
ro,IrKu, pacrBopoR. TaKUe pacrsopH qacro npe4craBnrror co6(ri cMecb
cra6oii K cnorLl I cc co]rI llJlx cn a6oro ocHoBaHn, x ero corx. nono6Hr,re
pacrBopli o6.rlanal1)r cnoco6Hocrbro <conpoT uBrqrbcqr B onpc,4cleHHr,rx
npc4c-rax {xx Ha3brBaror eMKocrb'o 6ydrepa) x3MeHr.rrc pH. MHorue npx-
poxHbre xuaKocru o6,,ranaror 6yoepHLIIlI cBoiicrBaMu. flpuMepoM ]v,oxer
cnyxxrb Bona B oKeaHe,6vdrepHbre cRoiicTBa KoTopoiil BoMHoroM o6ycnoB-
neHbr pacrBopeHfrbrv R lreii yr,.reK,,rcr'rHM ra3oM n rxnpoKap6oHar-noHaM,
(raKxe xoHU naer. HanplrMep. nurbeBa, cona)- HcrorrHuKoM ?rr4x r,roHoB,
no N{ r'r Mo pacTBopcH Hor o B Bone yrneKl{c, oro ra3a, q Bn rr roTcs ofpoMH6Ic Ko
n 'recTua Kap6oHaTa Kanbuu, B Bnne paKoBr,rH, MenoBLrx u l,t3tlccTHrKoBbrx
oljloxeHxii B oKeaHe. IZHrepecHo, qTo OorocxH'rca ruaHKroHa o4Horo
x3 ocHoBHbrx nocraBrlnKoa Kxcnopo/.ra s aTMocoepy npuBonxr K no-
Bbl[eHuro pH cpeabr. KrreroqHaq xxlxocTr,) KpoBbTaKxe nBrnrorc, npn-

^repaMu 
npxpo4Hbrx 6yrlreplr6rx pacrBopoB. TaK. KpoBb coAepxxr oKoro

0,025 vo,rb/n yrneKrcnoro ra3a. flpl{!cM ero corepxaHne y MyxrrxH npx
MepHo rra 5 % B6ulc, LreM y xeHx[rH. flpl{6rr{3r'rT erEHo'ra(a, xc KoHueH
rpal r] (potsx x rxnpoKap6oHar-HoHoB (nxroxe 6onDruc y Myx.rxH).

npu xcc,lenoBaHr,r!r noqBhr pH raKxe ,Bnrcrc, onHoil u3 Hafi6onee
BnxHHx xapaKreprcrsK. Pa3Hbre no.rBr,r Moryr Mcrr, pH or 4,5 ao 10.
llo iHa.lcHxli) pH MoxHo cynxrb, B tracrHocTr, o colepxaHuu B noqBe
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nITaTeIL,HLTX BCIICCIE. A Tal(]xc O 1ONl, KAKXe pacreH$l rrofyl yC 0XTHO

rlpoll3pacrarr, Ha naHHon noqBe. HanpxMep. pocr oaco;rx, canara, qep-

Hoii cNroponuHbr sanepxxBaercq npx pH noqBbr r{r{xe 6,0. Kanircrbr
Hrxe 5,4, r6noHx Hxxe 5,0, Kaprooex,r Hxxe 4,9. Kncrbre no,{Bbr
06br,rHo MeHee 6l]rarhl nr{rarenbHbrMr4 BeuecrBaM ! nocKorhKyxyxe yAep-
xxRabr R ce6e Ka'ruorrLr Merar.rnoRj seo6xoar.r Lre pacreHr.rj{M. lne pac-
KI,1Cr'IeH'r9 KlrCrr,tX llortB rCnOrlt,3ytoT npUCNl 3SCCTKOAaHl,I1 RHCCeHUg

BeruecTB. rocTeneHHo ctsr'Jbrtsarcuxx x36r,rToK KucrorH. TaKui!{x Beruccr
BaM[ Nloryr cnyxxrb npuponHbre \{xHep rbr ren! [jtsecrHrK, nonoMur!

unax c NrerannyprxvecKxx 3aBonoB- KonuqecrBo BHe

ceHHoro pacK!,cx!rrenq 3a Bxcrr or 6yoepHoi er\rKocrs noqBbr. HanpuMep,
rrrq x3BecrKoBaHuq r,,r14Hr.rcron no'{Bbr rpe6yerc, 60nbue pacKxcrlqrouxx
Beulec'rB. lleM /arl, necrraHoii,

Eoxl,lloc ]Ha,rcHl,rc xMcror l]3McpcHlfi pH ror(rcBoii Botr,r, Koropa,
vo,{er o|\1,Jrb(, rurcnDdu K cro; r,:r np Ly.!,Bxn b hcil ccpHoii
x a3orHon Kxcnor. 3rll Kxcnorbr o6pa3:,rorc, lr3 oKq{roB a3ora u cepbr,
Koropbre Bbr6pacbrBarcrca B arNrocdrepy ts Buae orro.4oB NrHor orr ucne HHr,rx

npox3BoacrB. tl3BecrHoj qro KucnorH6re .f,oxru c Hu3Kxru 3Ha,reHxe\4 pH
(MeHee 5,6) ry6qr pacrnrenbHocrh, xr.rBoii Mr.rp BonoeMoB. no3roMy noc-
TOTHHO BeAerCfl pH-KOHrponL AoxAeBoii Ro/lhr.

AHa.rur uoAuoii Hacrofr K]l

B(e ts,rn(,r,1,louHy Hr(ro,1^).KL!rrx.r roc.ruuo ion no lporru
nuu)"r,{epe3 <iir ronbKo B HexxMueecKrx, a ra(xe B ilrc]ruuxHcKxr rcK
crax. B xxMx,{ec Kxx crarbrx, cnpaBoqHuKax! 3Hnur:ronenxrx x yqe6Hxxax
rro r roBo.l urercq 'repea. --- o0-.icr"pbriji
1Jr B Taonfiue MeHneneeBa yxe IaBHo 3aMeHxnx sa <1,. HacronKa - 3ro
BonHo clxproBr,lii pauBop, concDxarurii, coitacHo OapMauenrL{,{ecKxv
crpaioLrHuKaM, 5 % rroAa. Ho 3ro'rcopcrrl,lccK,r. A KaK Ha ci^{or{ lenel
Obprr .e B rx\rxHre Hr (poK .u iHU.r,1 rrrcro,ihx. rKx,-hHr,ril H.r r.11KcI
Ke.Ae,lo BroM, qro non Nren"reHHo pearnpyer co ca nproru, npuqeNlpeaKuu,
ycKopqercq 

'ra 
cBery (Bor noqervy ero, KaK u rvrHonre np)me neKapcrBeHHbre

cp(nrTBr) HJru \pdHq l r, n re\Ir^rr). Kno\re roro. ec r/ Ha. roiikir a,1u renb-
Hoc Bpc\r, c ror]la B HcllJlorHo 3aKpLrroii nocyne, Kor{l(ernpauu, r{oaa r\ror-
na ulMeHxrbc, KaK xl Ja vcrapcHu, crxpra, ra( x /l-34 neryl{ecrv xoaa.

Bce 3ro NloxHo xpotsepxrL 3(cIlcpr,rNrcHTaqL,Ho, In, alranx3a norpe-
6yercs anre,rHa, nxnerKa x ManeHrrKan MeHJypKa c rcxcHl{rlMr, Kolopyx)
roxe MoxHo Kynr4rb B anreKe. 14 3 pea Krr{ BoB norpebyrcrc, rrocyjrboar Ha

rprrq (nolpo6Hee o rreN{ R6r FHaere ri paccKa3a o Kpxcrar,rax) u Kpax\ftn.
TxocyrLOar pcar p!,er c uoro\{. o6pa3yr 6ecuBerrroe coelrrHeHxe; Ha,qBa

Mon, rxocyxr,Onla (496 r) pacxoaycrc, orxH Mo.qr, r.{o a (25,1 r). 3a rxr-
potsaHucN MoxHo cllcllx'r'! npocTo Ito oKpacKc uona. rro Koraa rola n pac-

r0E

rBope ocTaeTc, Nrano. bnenHo-xcn1a, oKp|cKa pacrBopa noqr rre Br rHa!
u TpynHo 3aMerurb MoMeHr! KorIa pacrmp ooecqBeqrrBaerc, nojtHocrhto.
[Io3'aoNry 3necb nyque raKxe Bocro.irb3oBarbca uHnxr(aropoN Kpax]\ra
noM, Kolopblii no6aBnqror K pacT8opy r! KoHue rr,trpoBaH r.

An, onHra Haro cuaqara pxroroBurh olrerrh xxnKkii KpaxNrarbHbrii
(nericrep. rlr()6r,r B (nciicrcpc He 6hrro KoMl<oll x oH 6brn coRepurcH
Ho npoipa,rHLrv. B e6or . r., ^.,.rp0nbre ncq n.l,ll
re npnMepHo lloncraKaHa Bo,Ibr. noKa no/la tpccrcr. Bo3blvll,rre HcyHoro
KpaxMa-qa (npxMepHo .rerBeprr, ,ra ir Hoii IoxKx)ir xoporxo pa3rvc r i.ircero
co cTonoBoii noxKoii xo,loAHoii Bonr,r. q lo6bt He 6btno or,Ien Ltr l,t\ KoMKoB.
\4cucHH,J. np r.pcveuxddd r/. c eytc \l) h) o brBecb
hpJr\rrqd B \ rruyro Ror}. \opu-Lru pn,\reurail rF n\ r.r .,r. J

tlro 6brBaer, Kor a uo]lpcarypyerc KpaxM[!oit. JHalr)r. HaBepHoe. Bcc.
Ecriq He 3rraeTe xnx ia6Hnu KanHr,rre R rrauKy cHaqiL1a KpaxNlivlr,Hr,rri
Kfleiicrep. a roioNr xonHyro HacroiiK] io1\ac norrBxrc, fltfiq, oKpac
xa. PeaKuxr gra HacrorbKo qvRcrn tcrr,Ha. 'lro c noMolllt,to xo4Hoi1 Ha-
croii(u nerKo o6Hapyxnrb Kpaxr\irrr Ha cBcxey cpere Kaprorlc rxHH xnu
B NryKe. Kcrarx, eue B XIX Rexe 31.y pcaKuxro xcno,lBoRaru. !1.o6H }ng-
,ral.l, HenobpocoBecrrrLrx roproBueB, ao6aB,leRUrrax R cMclxHr. (&i, rycro-
ru nureHu'iqlrou)l) [cn Hroop]ieu rnro!rc!.rJHLr r:, Hyrbro !r)ro
HacroiiKy, curree oKparxyBaHxe cpa3y Bbreu r O&rL,cxOxKaurIo.

qTo6hr aHirqx3 Ha conepxaHne rora B HacrorKe 6 br,1 nocraro. tHo .o.l
oLrM. Ha]ro npxroroBurb 4oBo,1r,Ho par6aBneHHbrn pacrBop ll1ocynboara
Harpxr. HanpuMep 0,05 Monh/r1. AtA 3roro B I nrrrpe pacrBopir rronxHo
conepxarbc, npnrvrepHo 12.5 r KpxcriLrxx,recKoro rr.rocyxboara Harpx,
(rux 0,5 r B 40 Mn pac, Ropa:40 Nln ruoxHo orMepHr n c lronrourbro rnre.rHoii
NleHiypKrl r{nu rxnpx(a! xoi, 3ro l,ToNtr4renLHo ll Hc ro.tHo. a 0,5 . nocl.a
pai:irech noro,rHec ortsecurb c nolvlotlrLto BccoE).

A!ra[x3 rpoBorrrraK. Har]eiire R \l{cryrc cl<nsHKy 2-] crojroBUc,,roxK,l
npoKxnr.rcHHoiii xonoAHon BolH.Io6aBbre B rrt,Bony c no\{olu,|1] rxnpxua
poBHo 2 Mx roaHoii Hacroii(u (ectr', uon y Bac B a\tnynar. Haro [cnorb3o-
BalbaBeaMnynbr). Ha.ruHaiiTc ltp nerKoM nepeMert BaHUxrxrpoRarE flo-
,yeeH Hbr i pa36aMeHH Lrii pacrBop xo4a pacruopoM ruocyn briara. Dt roc, cr.o
no KanreM r{3 nxne'rKu (Bbt yxe 3Haere xr npcnbtnyuxx onbtroR. KaK ollpo
,!e,Ir'{rL (16r,eM otrHoii Kanru pacrRopa rr ocyrr boa ra Harprar). Koriur p.tcrBop
xoAa cTaBer 6nenHo-xenrhrv. npx6atsbrc K Hevy HecKo ,ko Kalenb Kpax-
Malbrroro Kneiicrepa x npoaorxaiirc xo6aBxrrb rxocynLOar, UoKa cxHrrr
oxpacKa He ucqe3Her nonHoclr,ro. KoHueHrpauxrc I1o,M B HacruiiKe lvoxHo
pacc.rxrarb no OopMyne c: 0.0125,/(\aonL/n) = 0.12r(r/100 M",r. x e. %),
rne I/ o6beM pacrRopa txocyxboara (B Mr.rJl,lrnx Dax), ,3pacxoroRaHHoro
Ha rr'rrpoRarrxe 2 Mn xonHon HacroirKr.r.

tloflpo6yiire ocraBr.:rb Ha Hac(onr,Ko nHeii 6aHo,rxy 6e3 Kpr,rrxKx c He-
6onLurrr KonrrqecrBoM fionrroii HacroilKx (,lv.tue He I loNeureHfirr).
noKa qacT[ pacrBopa He xcnaprrrcl] u cHoBa npoaI|alx3up]iirc HacroiiK-v
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Ecnx KoHueHlpauu, ona crara 6onbue, 3Haqnr, cnxpr ncnaprrrcn 6uc'r
pee uona, a ecnx qlHbrlrc 3Ha\ T. Hao6opor-

K 6oree c,T oxHbrM aHanx3av. HalprMcp. K onpeleneHnlo KoHqeHrpauxx
acKop6xHoBoii Kr'lcrorbr.

Cxonrxo r ane,tlcllHe slraM[ua C

B opraHx3Nic .rcnoneKa ( BorHt'x) acKop6urro
Ba, Kxcnora Hc cxHfc3lpyeTcr, nosrorv,y Mhl IonxHbI nony'{arb 3ror BxTa

MxH c nrrueii (BcpeaHeM oKoxo 70 Mr RcyrKn). EuraMnH C Heo6xon Mn1,
H opNr a,,r br roii xn3HeaerrenbHocrx: oH oKa36rBacl6narorDopHoe B"'rfiqHfie Ha

ucHTpa_nLHyro flepBHyro cl{creN{y. noBHlxaer cortpor,lts,IlreN{ocrb op.aHIr3Ma

npx Bo3aciicrBxx Ha Hero pa3nxqHbrx HeraruBHbrx 4)arsopoB. BToNt exc-
ne Bo36yaxrcnc, HOexr(xorrHo-BHpycHbrx 3a6oneBaHrn. xpctlorlrparua-
cr uuHry (Ha natuHll unqra - tcarbutus, T e- oacKop6,rHoBnrr noc,loRHo
nepeBon rc'l KaK nrpoJr'lB uxHrra"). none3lro 3Harb! B KaKxx rrpotlyKTax

B ocHotsHov 6orarLl r'rM oRoxrx, OpyKrI,l. ,ronbr,
Bor cKonbKo Mrul,,rurpaN{MoB ac(op6uHoLroii Kxcnorhr coaepxxrcq B 100 r
LB(^xr fl po.r)(ro{ vopkoBb. BxHorprli 5. (B(*.J. Dcrlr1ru ryL.,r.. rrox.
cn,rBbr, nerHxc r6,,roKr - 10. carar,3lrMHne r6noKx 15, ruprooenL - 20,
peaxc, noM,l-iropbr, MtulxHa 25, 3ereHhrii,l]rK, KpbrxoBHrK J0. nr:'IoH -
40, Krry6Hu(lr, paHHr{, Kanycra-60, yxpon 100, nerpyuKa(3cneHl)- I50,
,{epHaq crv,oponxHa, o6rerxxa 200. Kpac un nepeu (cnaxKxri) 250, ur}r

noriHr,rI< cRexuii 650. KoHe,{Ho, rrpuBcncHHHe 3HaqeHt{e npx6nx3ure,ib
Hbl, xor, 6u no, oMy,{ro coaepxaHxe BxraMxHa ra8xcr,ir or copra pacreHxrl,
ycnoBxit ero pocra, co3peDarrx, nnoroB, xx xpaHeHx,I r,l r.,q, TeM IIe MeHee

no Heii Bbr Moxcre ofi cH'rrpoBorftro onpenenxrb, cKonbKo acKop6fiHoBoii
xxcnorbr Bbr nony'raere B cy rKr,l x3 pa3Hbrx npo,qyKroB.

AHa[!I3 BxraM!rHoB B npo]1y(Tax nrrrarrxq - aer'Io cnoxHoe. Ho KaKpa3

Br,rraM H C - acKop6rrHoByrc Krcnory Bl,, cMoxere npoaHanrtxpoBarb u
B noyau rH xx ycnoBuqx. Bo3N{oxHo, tsbl peu,r,Ir,I! qro pa3 RtiraMnH C Kxc-
riora, ro aHanu3r,{poBarL ero 6yneM c noMou$ro xlc./ro,r,l. Ho raK He nony-
qxrcq, noroMy e'r'o B coKe pavuqrrLIx nnoroB, KpoMe acKop6xHoBoii. ecrb
eure \"ro^ecrbo pr,Hbr\ Kxc.ro1"r,1\tolrrrnr. q6 roqr ar. tsxHHilh npylxe.
14 orn!r'{nrb c noNrourbE Llenog,,l oAr'ry Knqrlory or Apyroii Hc yAaflca. OAHa-

Ko y acKop6nHoBoii Kxcnorbl ccrt, cBoiicrBo, Koropoe ornuqaer ce ()1 Bcex

npyr r ynoMqH,.rErx Kucno! 3ro 6rJcrpa, pea(uxr c xoroM. OnuH Monb

acKop6fiHoBo,i Krrcnorbr (176 .) pearnpyer c onHxru voneN{ nom (254 r).
&rl aHturM3a MoxHo rrcno,lb3oBarb anreqHyrc uoxHyro HacroiiK-v 6y-

leM cqxrarb, .l'lo oHa 5%-Has, lro coorBercrByer KoHucHTpa(t x r'ro.ua

npuMepHo 0,2 Monb/n. OlHaKo acKop6l{HoBoii Kxcnorbr B coKc Moxer
\ldlo! qlo HJ l lnoBdHxe onpe,eneHHolu u6Dc\la col\a

ll0

(HanpuMep,20 Mn) yii^cr Bccro I 2 Kanrx yoxHoii Hacroii(x. npr 3roM
ouu6Ka aHarrx3a o(axerc, Lr.rcHb 6onbuoii. Il106br pe3),.[r,rar 6Ltn 60]ree
ro,rHhrM, HaIo nu6() B3,rrE MHoro coKa, nu6o pa36aBrarL lro!Hyro HacroiiKy;
B o6oux cnflagx ,tuclo Karrenb xona, x3pacxonoEalrHLrx Ha ruapoBaHxe,
y3er'Il{\rrTcr, lITo x cnejraer aHuln}r3 To,rHee. X Mr,1x[ fipc]lloquraror BTo-
poii I)"1b. nocrynxM raK !, MLr (3aolrro caxoHorvl{! coK nn, ero npqMoro
Ha3Ha,reHxr). Ao6aRHM K I \l,r nonHoii HacroiiKx npoKxnrqeHHoii Do)lLr

Ao o6uero o6beMa ,10 Mn, r. e. pa.r6aDuiy HacroiiiKy B 40 pa3. Ko leHrpa
une raKoro pacrRopa 6ytrcr oKoxo 0.005 Monb/r; I M"r ero coorBcicrByer
0,88 Mr acKop6HHoBoii (ucroTrr,

fc Iy RLI p.rilt,u( Hc o pcnenrnx obbelt oDHox l<Jnlx! (r(.tri1te ,to
ceii,rac: c noMoxrbli] anre,{Hon MeH3ypKn rrnu rxnpIua o]Mcpbre I Mn pa3-
6aaleHHoro pacrBopa roAa noc,rnraiiTe, cKoJlbKo Kanenb! BHecetrUbrx
o6br,{Hori nunerKoii. corepxurcq B 31oM o6}cMe. nff onbrra noHaAo6fir
ca raxxe KpaxM a,r hr hr il Kfieii cTcp; KaK ero roroDxrb j Bbr yxe 3H aeTe,

npexAe,reV npxcTyllfi]bKaHdrlx3ycoKa,xopouo 6u norpcHupoBarh-
c, Ha pacrBope c u3RecrHr,rM co{epxaHxeNt BfiraNr]rHa C.Inr 3Toronyque
Bce.o noaxoanr ac Kop6x Hotsa, Kxcnora Bra6-,rerKax, Ko'ropa, po]laerc, B

a nT e(ax, OnHa Ta6nerKa Moxer colepxarL 0. I un u 0,5 r ! xcroro Bxrarux Ha.
PacTlrop ic ra6nerKy B 0,5 n KxnrqeHoii RoALI (BoIy orMepbre c noMollLro
uon rxrpoBoil 6yrbr,rKn r,1r{ 6aHku), rxrarcnbHo nepeMeuaiire u o16e
pxre c noNloruLro unp rla xn aulc.rHoii MeH3ypKr4 25 [,] ?roro pac,tso
pa. B 3roM Konx.lecrBc pacrBopa acKop6xHoBoii K cnorr,r 6y!s B 20 pa3

R rd6rerhc n06rBr,r( k r.o!) pacrBopl noron H),r!riHoil
noxKr{ pac,Bopa KpitxNrana x ocropoxHo, no (annrNl.Io6auuiire x3 nn-
ne-rKu pa36aBncHHbrii pacrBop aola. nocrorHHo 836anrbrBa, colepxxMoe.
BHxMarcnbHo c,{uraiire Kanrn r{ c,re^llTc 3a utsclo^r pacrBopa. KaK ronL
Ko Bc, corepxauarcq B pacrBope acKop6xHoBarr Kt{cJrora npopearfipycT
c l1o!oM. cr]eayroruae xe cro Karn, oKpac[r pacrBop R cfiHr,rij uucr Txr-
poBaHlre Haao Recrfi ]io fiorjBrcHr,rrr ycroiiql{Boro cl,l]rero o(paruxBaHxr.
Onpeaen B .rr,rc.Jlo Kancnb x. cnenoBarenbHo. o6r,eM u3pacxoroBaHHoro
pacTDopa IoIa. Bbl nerKo pacctrxraere, cxonr,xo acKop6uHoBoiii Kuc,lo,rbr
6Llrlo B craKaHe. HanpHMep, ec,l Ha rrrpoBilHre yuno 6 ifi pacrRopa
roAa, ro acKop6rrHoBoii Knc,rorri B paclBopc 6brno 0,88 Mr.6:5.28 Ml:
a B ,cxoAHoi ra6,,rerKe - B 20 pa3 6onbue, r. e. 105,6 rlr Ecn[ Bafia ra6-
nerKa coaepxa rd 0. I r r 100 \fl ) a KopbrHoDo
qro ro'rHocrh aallrero aHan|,l]a (oKoro 5 %) BnorHe locraro.rHa. ! ro6br ne-
pexolr,rrE K,Iarl,HciitxuM onHraM.

OroxNl ni c x3,1fiNroHa lrnn aaen6oiua 25 Mn co(a xnx tso3bMxre,raxoe
xc Kon[gecrBo roroBoro co(a u3 naKera lronbKo oH nonxeH 6htrr, caeT

B TerrHoM coKe aLt Hc yBx4uTe norBreHne oKpac(u llona
c Kpaxrv,anoM). Txrpyii, e coK TaK xe. KaK x B <yqe6HoMr onrrTe c ,aa6ner-

Koii. Ec-,r!, Hr yKa3aHHoc (onu,{ecrBo coKa yiiner. non},c,xM, l0 Mn pac-
rBopa nona. 3Ha,rrT. ts 25 NlJ] coKa 6btro 8.8 Mr acKop6xHoBoii Kxcnorbr,

]lt
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a B lO0 Mn coKa - 35,2 Mr (corcpxaHre acKop6llHolroii KHcxorLI o6HqHo

TaK U Bbrplrxalor - B M[nnt{rpA]l1Max Ha 100 N,Jl lanx Hll 100 I nponyKra).

CpaBHxre nony.leHHLIii BaMl,l pe3yn6Tarc KoH ueHrpnuxe ii, '{ro yKa3aHa Ha

ynaKoBKe coKa. EcnL{ ecrb He6onbrrxc pitcxoxneHu, - He crpalxHo: Belb

aHanr{3 Hau npx6nM3nrenbHblii. ourx6Kx Bo3HllKal()r uJ-la HerollHoroon_
peaeneHM, o6lcrra coKa, ()6r,i-'Ma Kan,Iu, KoHxeHrpauHL rlol,la fi r. n. Ec,t{
xe cra6reTKoii Bce nony!,lrocb llpaBr,rl|Ho, ac coKoM - Hcl.3Haqxr.nfi6o
Ha ynaxoD(c tleBepHbre cBe,4cur{r, n$6() l,l3_3a HenpaBI]lbHoro B-III cnxrx-
KOMltol[Ofo )ipaHeHl{q coxa arTaMxH I HeM 9aCTXqHO pa3pyrXfiXc, 3o3-

N{OXHO. C LC llo TO[O, KaK COK pA3Jlr{nH B naKerH. Ieno B ToM. qro Bn'lit-

N,nH C o,rc r, Hcycroiiql,Isbtii, rcrKo pa3pylxaerc,{ KxonoponoM Bo3nyxa.

oco6eHrro fla cBery, aTaKxe B np[cyTcrBlrl{ cnenoBxenc3a npl{rennoBo,i
o6pa6orKe npo,lyKroB (HaBpn cp. npu Bap(e Kaproocnt Hntl Kanycrbr)

B HllX l{OxCt OCTilTbc, }leHbulC llono8 l{l,I BrTaMuHa C.

Analu: s suaauporauuoft xPYxxe

Ecnx lrcucclrto oKpaxrerro. lllMt{Ku lr.Jl, cro alriLq 3a tlacro ,rcnorl,-
3yror onrl,IqccKuc cBoiicl nl pnclr]opa: t{eM Blllxc xollucllrpaqn! pacrtso

peHHoro acllecTBa, l€NI clull,llcc picTBop 3Tofo BeuccTBa noL'IouaeT cBeT

TaK, cmKaH co cla6o ndrp.HlrLlr'l '!lf,eNr. oclaB.rrcb Ilporp:l'lHuv. 6v[el
cna6onor,roua,cBer.acraxaHcr.pcrlxllllqae:\l,rerarcbHcllpo3parlfll,llll.
6yner o.reH6 cllnbHo nornourarL cBcr. 3Ty npocrylo JaBHclt]vtocrt, crene]IIl

norrorreHflrr cBcTa oT KoHueHTpauxH pacTaopeHHoro oeuecrsa MoxHo

Bbrpa3 rr, d)opMyroii
D = Ecl.

me D - onru,recKoe nornou€H e (oHo x3M€prlelc, cllclLrarlhHblM ap,r_

6opoM - rDoroMerpoM):
€ - ('{xlaeTcq (3ncHnoH') Ko3O$uuxeHr nornoutcHv, (Ii,I Kaxtroro

Berxccraa oH cBoii):
/ - lJlxHa nlrx (B caHTr rlerpax), Koropyp npoulen cmrB pacrBope:

c - KoHueHTpau , BeuecTBn (B Monax Ha I nxrp pacTBopa).

Oorcverp - nprr6op cloxHl,lx. oH eclb lo.lLro n na6opalop ,\'
Ho. oxa3r,rBacrct, a,T'l npx6rx3uT clll,Hoii oueHxl{ KoHueHTpault!, Beqe-

crBa Horaa MoxHo o6oiirrcb x 6e3 OoroMerpa. npoBoll, I'{3r{cpeHx,. KaK

roBoprlcr, (Hi Dra3oK,. Heyxcn!t 31o Bo3MoxHo?

Bo-r xa(a, ucropt{, npo[3orrtna c Mollrll{ .]Ha(oMbl[tll B rypnoxone.
flyreuecrBeHHuxx ocmHoB[n c! Ha npnBan D Jlccy. y caMoii pexx. flopa
6brro roroB[Tb eay, HopeqHafl Boaa He BHyl!&1a ,loBeprt, - oHa tBHo nax,a
qeM-To (KepocxHoBLIMr. K cqacrbto. HenonareKy oKa3:ulc, ponHnK. OnHa-

Ko u c HIM He Bce 6buo B noprrKe: KaMHx BoKpyr 66ur Ka,([e_To pxaBble.

aa u car{a Bora flaxjra nxere3oMt. KaK 6y4T o oHa aonlo rcrcna no crapoii Bo_

aonpoBolrHoii rpy6c, BnpoqeM. MHorxe c.\r,luanx, tlro xcrle3o ro,le3Ho 4rl'I

|2

opra! 3Nra ecTh oco6o 60lir'lric xM MrHep:L,rbHr,]e Bo,,UJ (Hctrapora [3RecT-
Hriii Kypopr. pacnonoxcHHr,lii [caiLreKo or flrrMropcKa. Ha3uBacrsl Xc-
reiroroxcKoNr)- OnHaKoonHr x3 rypHcroB Bpaq ao flpoq]eccun -3a,rBvrr.
,rro B [rlHeparbHbrx Bonar xc.flc r o6r,FlHo HeNrHoro. pca(o 6onbrxe l0 Mr
snxrpc, Ecxu xeJlcra n tsorri In\fl roro 60r6ruc. roorra, 6e3ycnoBHo, Bpen-
Hann! uxe He plrcxorlarL. Ilocxo r,Ky npocroro c,()co6 "v6parh, x3 Boabr

xe_ircao xc cyuecrB\er.. rrpa,i pciuro,+i[r RckIlH]lllr, Pc,rlr\ro Bo:Iy. 3aotrso
o6pa6oraRcc ruapraHuoBrioii rl ci).rni;- cc.rr I rx),re cc rr,curc x Mxxpo6H.
OnHaKo IIITyJra3Nla 3rc ItDcll-roxclIla nc Rl,rJrlil.ir). llotcc,1,t 6u noro,{Hec
!'3Uarh. cKo,lbKoxenera D po rruKoBoii Rone... llo(rtll rr cAe,larb?

h rorxa,lpyroii ryp,{cr. Koropuii 6bL1 xxMIKoNr. rcroNrHxr 06 ar rarr.re
coenrlHeH ii xcxe3a. Koropl,rii elry ,racro nprrxoilr,ro(L ublno.qHrrb B na-
6oparopx . TaNr oH ,ro6aBrrn K alraqxrfip)elro\r) pilcfiropy cncurriurbH6re
pearcHrl,r, Koropbre npfi BlalrNoaeiicrBxx c xcrrc)orv naBa!x epxvro oK-
pacKy. a roror!, c no\rorubro OoToMcrpa fi3rreprn nornoucH'|e cBem 3rx]\,
pacraopoM R creKlrHHoii (knlere. Ho Bcnbjnecb rrc 6r,uro H,r xuMx,recKxx
pearcHroD. Hx npo3paqHUx KroBcr, Hx OoroMerpa. 3riro 6hrnu ny6ul l, xx-
vxx paccKaJan roBapxuaM, .r1o oH co6rpaercq clcnal b.

Ha E xHcii cropoHe ny6orrJx nl,{crbeB, o6br.roo K KoHu), neraj qacT o
rrorurlrrorcrr KpacuBUc Kpyr.rrhre opeurKfi rannbr, ,lroriu ux 6r,rBaer raK
NrHoro. .lro nxcrLq 6\,xBrLq t Ho DpoBscaror flon ux rrxecr6to. CHa,tana rar-

noroll oHH rp:i rflor r.r.lleH6l'rre r6no'rKx.
npurfinrrrllc Krvcry. Caloryny6y rdnbr Hx K.reMy - oHr o6pa3faorc, Ha

.r,lcr,,rx n\,6a or yK-vca KpoxolHoii vyruxI opexorBopxu, CaMKa ]uyrxKx,
orLrilrrbrsa!r ,riiua. naHur nl,6oBhrii 1lrcr. nHrLIrJ, o6p,]joBaHrrc Hi HeM

naronorsqecKrx HapocroR. Pa3DHBarcruuecqnu.rrrHK HaAexHo3auuulc-
HH non Koxuucli 3rxx HapocroB, Koraa opeuKx-rannu co3peBarcr, x3 r.rux
ts6tBollr1'c, NIzUIeHLK,IC XpbUlATble HACCKOMbTe C \eTupt NL npo3paqHbrM[
KpltrtrtuKaN{fi. lrn,ILl rH'IepecHbt 'rev. (tro collepxar illHoro raHfiHa -
cNrecn xy6xirbHr,rx BeuecrD (raH H coxepxrrrcq n Dnv6oBoii Kope, HoraM
ero B 2-l par,t \rcHbue).

Eutc BnpeBHocr[ opcruKH-riL']rru npll]\reHrrrfl B Me,'ll,luMHcKorl npaxrfi -
Ke. na u ceii,rac pacrBop raHL{Ha xcnoiL3}rrcT xaK rpcKpac!ioe cpcncrno o]
oxoron: Ha (iaay6neHlroii' xM o6oxxeHHoii Koxe rc o6pa3_\rlorcs nyrupr.
npaMeHr,lk anrnbr x nnrr Bbrnerxl{ Kox, Ha3blBa,I rix (ny6xnbHbrMrJ opcllr-
KaMu,, Ho caMoe ,l3tccrHoe llx npr]NtcHcHxe 6brno cB,llaHo c v3roroDnc-
HxeM,rcpHl{n; orcrcnanpyroe Ha:rBaHre raLrou - (,rcpHr,r"rhHLre opcrxKu'.
furr no,,ry,rcHflrr vepHH-,r x co(y fil ftLr.qoB ro6aBn,urH xc,lcrHbri Kynopoc
flJrfi rpyrue co.iru xerc3a, Ha Boryrc ror].reHHbrii pacr'8op np]ro6pertul
rny6oK11ii O oneroBo-repHb,ii uBer. PeaKur,r'rra orrcl'n rrlac'anlrrcrbHar:
oKpaullsaHxe aponcxonxT naxc c oqerrb lrtr,I'llt (or t{ecTBol xcre]a,
Eue u XVII BcKe Po6epr Eoiinb ycraHoBr.rn! lrro (orlra Kpynr.rHKa (yno-
pooa. pitcTBopcHHa, B TaKoM Korll'lccrBc Bonr,r. Koropoc
par npcBr,runer ee Bec, cnoco6Ha 4nrr, c n),6finr,Hrirlr opcrxKoM nyplrypr]yo
rracroiiKy'. no6aBjeHre K,rcpfl nrir Ka\ren -. rycr(n-() coKa Hexoropr,rx

5 rx:l ll3
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AepeBr,eB. Hanpl,lNrep, BxrxHx rrpnjosillo qepHU-,]aNr KpacnrJUii 6recK.
Bor o.E,lH u3 craprHHr,rr pcucnroB nprtroroB,leHx, !rcpllrir ,lepHrln: Ka

Mean 3,{acrH. xcjrclroro $,nopoc - 2,rncrr.r. qepH nbHhrj( operuKoB -
3,racru, Bortr 30,urcreii. rlcpH nr rrrl o,reHb trcroiiqxRLr:coxpaHrnncb.
HaflpllMep. Hrn!lciIlHblc uMx cpeil eBcKorrbrc pyKor crl.

XunrrK cHrn opeurKoB r{ nbrxai 3 Hrr\ coK
B Kpyx(y. Hano-,rrclrry$ ponHxKoBoii rlonoii. KaKoBo xc fn,rro \?rtBireHxe
oKpyxalouxx, Korna rrojri cpa3y cr?ur 4n'oncrouo-,repHoii! 3ra,rxr. r Roxe

neiicrsflTe,1l,]to tlHoro xeJre3a. Onl,ft npol,r3Ben Bnegitr)cHlre. Ho o roNr. vro
R uone ecrb xene'ro. rypxcrbr noraabrliurxcL ,{ paHblxe. A nol KaK onpe,!e-
nxrL6caflp[6opoBcro xoHIlcHmallfi rc'] X Ml{K3Hil]r, lrro,fl-!,oKpaueHHbrx
coea HeHnii, Kolopr,rc rar{uH o6pa3yer c conri,n xene3r. Ko!4xl) rLrreHr €

B npxtseneHHoii rr,rr e OopMync paBcH nprrMepHd 4000. 3H:ur o,r raKxe.,{ro
r,,ra3'{e,romKa c ocoocH },B nerhoxpacKy pircrBopa B ro\r cr}_,rirc. cc-r)r ero
onrhqecKoe nor)roureHxe, He reHblUc nDxvepHo 0.1. n(xxonbKy aHaru3
66n npx6nurlrrenbH6rM. 6().1r,ureii To9fl{)cax Hc rpe6oMLlocr,

CHa.tzLqa c floNroulb(} rex xe ftl,ut(rB xxrrfiK npoocpt,r. \ro R p€'{Hoii
Boie, xaK x cneaoDiuto oxfirarb, xejrclit Bcr, llocne iroro oH Ha,lil,! pa3-
6aMrrb (eepHfinlHhril' pacrBop pc.rHoii [oxoii. CHaexnn pacr8op 6brn pa3-
6aMeH BlBoe. flo1oM culc BrBoe. BooH oclaBaltcl nogTu raKrM xc'TcMHLIM -
ero onruqecKoc rollrolueHne 6b o Dcc cure cnxlnKor\r Bcrnxo. Ho rareM
conepxx oe Kp) xxx ct iuro 66lcrpo c Be'l llerb. Bo r ),xa o rn)'ul ll Ro cr:tn r tsHlI

HH uapannHKx Ha cc 6enosr r\rarxpoBalrrosr afle x. Ha(oHclr, rroc-re uecro-
ro pa']6aR reHlr'r pirc'rHon nplo6ner enB.i nr\rcrHr,tlr rr] roBh r '1r r('HoK.

OnHr 6brx iaxon.reH. OcraB ()cb npoBecrH HeKoropbre apocrbre
pacqcrll. Korra oKpacxit lr KpyxKe erlla ilill\1erHa. onrl,|!tccl(oc lloa]lotrc
Hne pacrBopa rpr'rMcpllo paBHo 0.1. Bbrcora x rKocr r.r B kpyxKe - oKo,ro
l0cM, Ho raK xa( cBcr npoxo{ITcnoii xrtrxocru rtaaxlLLr - cHiIra,,ru tsHui.
a noTor\r, orpasxElrr{cl, or nHa! BBcp\. ro [rrxHa efo fl!ar,l cocraB,lrer
20 (r. Tcrcph. norL rIB. rr,r ,rHc'r B,l'op^rynr:

( = D/tl.
MoxHo pacc'rxra16 KoHlrcHTparll,Ikr (R Mon6/.q ):

(=0,1/(4000 20):1.25 l0 r'.

flocKonLKy paflBop 6Lu pa36aBqeH BllBoe noc,,reaoDllrcJfl,Ho 6 pa3, xc-
xo4Ha, KoHucHTpirux,l xene3a 6bLra D64 para 60,rblxe (2":61). r. e. xene3a
6uro 8 ' 10 'Mojr,/jr. OrlI H n orLxere:u - 3ro 56 t creroBrlL',r,Ho. B rxrpe
ponHuKoBoii ooau 6br,ro 56 r/roxb - 8 I 0' rrorb/, = 4,5 - I 0' \rorlb/,r, ti,lx,
nocre oKpyrneHu, (aHa-4rr3 ro Hero'rHr,rii), np[\repno 5 \ll xc]rcaa. 3ro,
roHeqHo. Hc\rrru. orrirr\o. raK \rclnn upaq. B \rxHeparblloii Botre 

^e.re]a 6uBaer r 6ojtt,,lJ(. Io ,ro\r) tJfJ 11:rr.r ulj rJKot' nrllht rtrh.u uto Blcrlil
lreroBeKy He npxrcccr.

XuNr x BLrnoilHn,l cBolo 3ara,ry. o6eclrc.lxB lypxcroR Roloii, Bpag xe
paccKa3arr ullr curc Nrroro xHrepecHoro o xcrrcac x cro ponfl D xrsrn qero-
BeKa. Ho 3ro yxc co8ce^r npyra, xcropHr...

XI4MI4KI,{ I43YqAK)T
lI BLIPAIIII{BAIOT KpI,tCTAJIjrIbl

Kpracra,rar,l a npupoge u u.rrabopirnrpuu

Eo.rrr ssr xolra n 60 6r,ulri R vy.rcc rrr(pitrlotrj xjtx Hn B8craBxe
rrvrrcpl]roR (ec-ru ncr Ir r-I!c {re npx cjry,rac raKoi] Borlo,tifiocrrl), Rr,r
Hc rlrot,'lll He Bocrnll bc, llrrrrlecrBo\r n Kpacoloii Oopv. Koroplrc npx-
HHNrlK)r (Hexxa6re, rBopeHx, npxpolU. A x1() He trc6oualc, otcxxs_
KaNrx - Kpt{cr:rnna\lri.,ll,jLa, pn]Hoo5pal1c Kotopr,rx noxcrrjHc 6ccxoHe,{_
Ho (pxc. 5.1 ). Erle r XVII 0cKe :lHauerr r.r,ri{ lcrpoHor,r l,loraHH Kennep
HarIuc,Ul rpaKTaT (O rucclltyaonbHbrx cHcxuriK:lxr_ CnvcT, 1.lrx ctonerrc
aMeprrKaHcKr{ii sarypantlc.r y. 6eHrnx.
6oncc Itlrrxnecaru Jrc r rxr{tit\rlBr[iicx
OororpaoupoBaHxcN cHcxuHoK non
n xKpocKono\l! n3lraitiulbaDrr_ B Koro
pol n pclrcmBrn rhrc+r n drorcrpaonir,
npHLr€Nr Hx orHa x3 rir,x Hc lloBropqxa
Ipyryro.

HayKa o Kpxcranlrax Ha.ra,nacb
c fi3yqerl,I, ropHoro xpycr:nr. Ero
6nccDrurxe 6ecurc'rHr,rc Kpl,cra,rrbl
Bnepabre 6LLilx HailneHu cure B,1pcB-
HocT[ cpcnx BeqHHx cHcr.o8 ts lllBeii,
uapcKyx d,rBnax, HeKoropbre Kp c
Ta,1,1l,l 6tLlr HacronLKo 60,1t rrxNrx.
lTo xx c Tpy4oM Nlor)tx IloaHqT[ He
cKonbl(o cxna'leii (pl'Ic, 5,2).

fopHr,ril xpycrarL rro .rycfl,rij
KpllcrilrrrrhLtecK i KBapIl. co!']ltrHeHt,e
aTosroB KpeMHr.rq u Kfic.'lopola. Ho Ile
MeHee KpacuBLt Kpxcl.a,t1br KRapua.
oKpauJeHHl,re B pa]nuqaLtc uBe1.a 6na-
roAapn npucyrcrBt{ro a ur HcKoro-
pLIx rpIMeceii: d)xoncroDlrc aMerrac-
TH, xerrHe uxrpxubl. KopxttHcBaruti

Pu. 5.1. )rt h?ac!!6rc cxc^trtrxI
cu!!c1p !!d\

0!ryp. o6pa3yclLlx pacry {hrn (p c

Atrr 5.?. lni rltuoii qlj.r!.rn n)Ix!o
\p)craic

l15
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rrblrlllal uii Nrirfrl. rrrItrrllRiLlollrllec, lrccIl11 uBerarlx pn]lyr 11 ollil-]l r, ,lrva.
B Opfxeiirroii llr,rtr rc NlocKoircKolo KPcNrilr lloxrro yBxnc rLorcx!)' u Ko

porlLr p\cc(n\ rruIcii, clr.lotllL' ycl'rllrllllr,rc KPucrrUlrl.llilrl-cilMouBeraMu.

Oco6eHHo !rr()r{, !pcrrrl rlrr\ rlvcrxe rrt (pxc. 5.3) OIporlHbrMH aNrerucra-

\Irr\r nrn 1,r.,.r.r'rru, IF,'r. 'ir,ll.t\rn.rrrrerr"lopoHnl)((rorr u prrub,

l,lprrHU li.r)llorori l] rLcpKBr\ trtrc rcrurrrr Hepc,rxo r"xparrlir'lx xKoHbr.

iurapr. (pce r ri. LIrrr'rrrrrr.

Carl . Iritrl. r!'rr,rt i:flrcrxr:rr,r - il.'lrlalLI, xoropl,lc IIocnc orpaHKII

nperprrrirk)r., riifrlr-Lxarrrl,r(frrc.5.,+).EreqeHueMHoru\BcxoB-'lnxrr
rr,rrarlu, Px,rirrulr, rxiiHy )rx\ xParol(crrrrr,rx xarvHeii. Korrta xc 6Hrro

rr rro nouepMr He cpuryl aciicrBlr
tc,llxo. illllal - cxvnojl Ile TonbKo

ax urcr8a. Ho rr Hco6uKHolleHHoii
fl ,cPnofl . Ecirxer|lrrl,npyl r"l.o.Hal{
60rcc f cnpoclparrerillylo 3 npxpo
rc KpLrcrannx!ecliyK) pilnloBx/'lllocrb
yrxcPolta - rpaoxr, lo Ha IrnNirr16

rrpcxne Bcero rrpr{xonrr rp}roe-rx
knpirllxaruei:i qepH6rc.xxpHbleHa
{,rl}rrb ll o\eHL vrrKrrc. oK.l],L'locb.

'lro cBcpxarcxrnc Np'lc1nrrrL'. c xoro-
pLr\rr cRq3aHo cro.rr,xo PorraHl]l'Ire-
cKrrx(,{ KPoEaBrJx)ttc ropllii. He$pa'{
rIi ii trcpHbril ryaourcocnrrI r130IIiux
r lc]i xc aro\roB yrnefon.r. I',eularcxr[ii
ollr,rr npoBen B 1772 rorry rrlaverrtrrbri{

Op:rll(yrcKrti xr{M x A. Jl. JlaB!'arbc.

O,r o6Hrpi'xr1ir. ,rro Irprl cxxraHlllt ar
\ari ll o6brqHoro trn, llorly,lnc'fc, o,rllo

r ri) xc BcLIecrDo - )rqcxxcnbtii ra3.

E.[ecrrurxc (p crnrrxnr lrlMa3a

rraxolorru rra rcppxropr,lu coBpeN{cH

l{)il llHllu exrc 7 rr,rctrtrcncrrtii ro\',y
llnra!. Jlrc.qeii Iroplxiun u\ 6necK.

Ipo,par[,ocrb lro xjo6pcrcHIUl cTcK

.ril 6l,110 cule rxrcxo) n lreo6bl'lai-
Iiu rBep,rocrb- furiua] !Hacrlc-loRax
floc HalRaH c oT rpcllccxoro cnoBa
(iulllNlilc>. !rro oirHir,rilcl llcD!llllrMUii,
lrcIpco^onxrlr,rii. Hc yIllrlrrrenbHo.
, o ajrpcHHocTLI rrorl! (a\lHlo npn

nucLraaJlH qylecHLrc cBoiic'r8a. oH 6I)Ii npenMcror\r noK,roHeHr{r, caMLle
6onbru,rc H xpaL uLlc L,6pirrllr,t Rcl JBtnnx B ti.l rxubt I t aH tcKx\ LlaD il
6y&rbr.

npxaI,,cbrBanB ilrlM y r caN{hre HeBcporTH6le cBoiicrBa. He x36cxan
OaHraclr.recKBx BbrNrr,rcioR r'r pr.rNrcKxii yLrcBblii laii flnxHxn Crapuui.
naBuxii ncpBoe nonpofrx)c ofllrcarnc.]INtar. B csocii pa6ore (EcTccT-
BeHHa' llCTOpX' XCXOnnCi ,'X Te-q' OH IXUlCr. rtTO eCIl1 nOMeCTr|Tb Kpl,tc-
raln|lx:ur\ril ra \re,+.nv \rir.xrr'' r\! ll Hakoxirtr,ricti. ro cKopee oHx pa ucrrlrcfl
BApe6c3rv, qev noDpeJrr rc,l <uapb KaMHcii,, Hr caMoM nene a,inal o.ibHh
xpynoK x cotscprreHHo rc Er,riLcpxuBaer ynapoB,

tlautc 0ccro Kp),nHhrc ilrrNra:]H Haxo rl B urlte Henpatsunr,Hoi rnbr6br,
Milno o'rjrfiLlal(]ueiica no 4Dp\re or 066r.rHoro 6yrrrrrxHrrKll. I4MeHHo TaKfltv
6H, n caMbril 6o.lbuoil rl] HaiineHHbrx Korla-n[6o:rqnra3oB - (Kyjlnu-
HaH'. Er o o6HapyxH r{ 26 ,HBapq 1905 rona B loxtroii AOpuKe B pyaHlKe
inper$cp, x Ha3Barr{ no x\rcHu npe3rncHTa KorvnaH$u <fl perv hep ,Aaiia -
MoHI N4aii!, c?pa ToMaca Kynx[HaHa (B 1922 ro]ty 3ra KoMnaHuq nouna
B COC]',AB 3HaMeHxrOi HbllrC (IC 6xpc,). 3rol Xat\rCHL pa3lltopoM c KynaK
BccyJI 6onee 600 rpaMrvoRl npy.reM ero dlopMa cBr,,AeTerr,cTBoBana o ToM,
9TO 3TO rxrUb lracrb 6onee KpylHoro KaNrHr- Koua qeHHeiiulrii nonapoK
,troc]'aaruu aHL,Ifiii!_xoMy Kopor!rc SnyapAv VII. ToT 6hr.rr aBHo paloqapo-
BaH. <flona-qucL 3roT xa:uerr6 rrHe. cKa3il! xopor'tb. - q 6H npflHrn ero ra
o6u(Homrrrryro fiex,rrq Ky M flpc]pxrenhro orlx BH pHf,n Ho.oii!, Ho npo-
xnn <Kyn-[uHaH, Bcel'o rp rolla cro pacKononl{ x pacnuxh'rfi Ha coTIr,t
KycKoB x KycoIrKoB. H3 Hrrl nocnc o.paHKx nonyrrr{xu 105 6pUnnIlaHToB.
x3 xoropbrx IeRqTL 6ur1l,r BecLNra KpynHbrMH. CaMHii 6on6uloii. Maccoii
106 r. 13BaHHbrii <KynrxH:lrr I'.6Lu BMoHrxpo8aH D BepxHroro rlacTb cKr,r-
nernr jrF,lxilcKoro \toHirp\J, 31ot c:l!luil 6onbtuori B vlrpe orpiHeHtrLtri
al\r.'i \pr'Hl'rca B\lc(le c Jpyr[Nlx coRpon11ltnvH ilHt l,rxcroii [oFroHl,t
B Tay3pc. Bropori no Be'rrillllle 6pux-rnaHr. (KynnrHaH Il' (6],5 r). 6H,
BlloflrxpoBaH B KopoHv BpuTaHcKoii u\rnepx,|.

Kcrar[. ]\,accy iL!t\ra3or] u 6pfinnsaHrou Ebtpaxaror He B rpaMMax.
a B xaparax; I xapaT = 0.2 ,: 14 varo Kro 3Haer, ,r'ro ilr^la3 xapaKTep 3yeT-
cq rco6blraiiHo BbrcoKoii t![, HeNrcrai,,rnoB rennorpoBoAHocTr,rc; nogToMy
Kpynubre zlrrMa3hr Ha ouyflh acertra xonolHbre - KaK KycKU Melall,a.

fconoraM Bcer4a 6[uo olTepecHo. KaKnasllo l] Heapax 3eNr,1,l o6pa3o
Ban ficL :vr rlmlhr. Ho xax ?r'o o npele.,r tlT6? HeaasHo r] pyKu reonoroB nona-
xrr loxHoa4)pnKaHcKle a.,r\ta3H. coaepxasuue axjrx)qeHrr,| rpaHaTa B Bu-
Je rpacllrr"r\ ve.rl\r\ l(nrcra-lJrx(on. B Kotopbt\ or\n €i,lch trljfiorhuJlte
npxmccl{ caMapuq. 3roT pc]tKo3e i\lerLH br ii 3neMe r u lveer pa3HoBuIHocTb
(xloTon). Koropbrii o.leHL MeII,,IellHo pacnanaeTc, (rrepxoA nor'rypacnaAa
cocTaBnrcr 106 Mrrnruaplol, Jrer). [lpr{ 3roit o,t ltpcBpaulaerc, l] llpyroii
penKo3eMenr,Hbliii 3neNreHr - Heo4rr\r. llo (onfi,tecrBy 3roro HeoIlMa.

P41 r-.J. Uapcm,ii lni.ruroii ap'it:
n!.nxa. rcP)xdrt. c(rr cr|. y(I)xxrerF

H6'c (P".'rn-,r!rr o!drrtrroc

Ar( -tl. ln! ,n, !r Lct,r,.t,.NJ ,o
pon! !.c.riir(1 \ ru|.ii !_Lilii0eHri.,
ncvcl(\, | \,ru,(. N! nPrn.r!3rr)3

I
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3Haq cKopocTl, e.o o6pnsoDallHr. MoxHo onpeIen,lrL Rolpacr ilrlrla3a'

T. e. BpeMr. Korla B Helo Ilolltul onNlrpHri KaK noft3arlrJ pitc'lcrbl. caMa-

pnn n;nrl,r I l.rJflrar 3,2 1.4 Nllln.,rurpna ncr rra3an. 14 ccnx Do3pacr 3crt-'ru

oueHxaacrc, npxrlepHo 1r 11.6 illn"ljluap'Iu ier. ro r1o1 (pxcriulrl a''l\la3a

HeHarrHoIo NOnOXe Halllcii nnaHclbl-

14 ar^tal. rl rpadrxr Kpncruurbr. [lotre\r]'xe Ix csoiicrBa raK parn-

renbHo o]ixrranrcr? 3'ro o6l,,lcttrlclc, pa3HblM cnoco60\l coclr Hel{fi'

aroMos yrncpo,ra lpyl c apyront. B iurtase Bce cts,3x Nlc)uy aroli'alr yf_

,epo,Ea o,u HaKoBble x npo'!lllblc, rBcP blr{ nonygaelc, l'l caM (pucra[''L

Kprcla,,u xe rpa(bllra l'lMeer snoxcloe crpoeH c. ll l{cN1 aroNiH vrnepona

npoqHo cDrlaHhl npyr c xp)-roNl lonb(o B olHou cxoe. 
-IaKoii KphcTa['1 no

xoxHa fla\(y6yrlarrl. Koropy0orlcHb-rp)r1Ho pa:]pcrarb Irollorla]r, Ho n€r

KO paccbrnaTb Ha orne.q6uble r}lcloLlKrl.
ArMasu o6pa3yrcTcq B Heapitx 3c[un B-vc-roltllJ i olcllb BblcoKl'x rerl

nepaTyp naBreHuii. Cnycre norl'rll IBa cro'IlfiHq aocnc onblTa itaBya3be

yr"noi" "ro.r, "orruro 
B na6opalopxu ycnoBx,' npx KoropHx ur 

'paonra
MOXHO nOrlygxrb a[]\Ia3. B HacTorl[ee BpeMrl npoxi]BollcrBo 

'lcx]'ccrBeB
Hbrx a,lMa3oR I,ICqUCr',IrerCs AecrlKilMr roHHl EcTh cpcllx Hl1r I IoBenxp-

Hbre. Ho ocHoBHarl Macca xc(ycclllcllllhlx il]l a]oB Hllcl ttr HSroToBneHxc

pa3Hoo6pa3t rblx l,lHcrpyrleHroB.
I4cKyccrBeHHblM o]'r€NI rloxH rrayq,Llllcb noqyrlall' otleHb MHornc

rparoueHHLre KaMHU. HanpnMcp. IIOAUnnHu(n ru, rlacoB l{ lpyrnx roq

H x np 6opoB yxe naBHo ncjlanl u3 xcKyccrBeHHblr py6 rtoB' llony'la_

lor r,rcxyccrBeHH o ,l DpeKpacHbrc Kprlcra-rl,H. Koropblc B llprlpone Boo6rue

He cyuecTlrylor. Hanpt Mep, MHolrc crhlUlaltu o ollaH rrx ( x Ha3BaHxe

npoxcxolllr or coKpaueHfin (D14AH - Ol{3['recKl{i1 l]cr r]'r AKarerux

HayK! rae rx Bncpaue nony'ln.Jrl'l) EecqBerHble OxaH TU Ila rna3 rpyllHo

ornltLlrrboT .Ll]Ma]a - TaK Kpaclls() 0nt{ (rrpalor' tln cBcry

Kax Pacter xPncralr

y,rcHr,rx,laBHo HHTepecoBano. KitK o6pa3ybrc, KlxcriLqnbl. noqeMy pal

Hbre Be[lecrBa Aaror (D]lcra,,rnbl pa3Hoii {iopMbl, a HeKoropl'lc BoBce Heo6pa

r),o1 Kpfl cr:ulots. q ro Hano cren.ll',.'l ro6u Kp L1..l lLl nuny'l nl,lch60 rbu]

M x Kpacxrrbrrr , I4ccneaoBaHM lloKa3anx' qro Kpxcrilrurl']l rro BeuecrRit'

B KoTopr,rx Nle,'rb,raiiune qacr 
'lKl{ 

(aToMbl, rloHbl xnr ]loncKyn 6r ) ynaKoBaH bl

B oflpeaereHHortr roprnKe. 14NlcHtio 3Tor noprlaoK onpencx'cr Ooprty Kptic_

ra,uia- A3aBrcxroH KaK oT reoMcrpH,IecKoir (boprtbl \acTtlll (llorloB ItTn ]\lo-

neKyr). rr3 Koropbtx nocrpo€H (pucr:!],I, mK u or roro. KaK oHr{ !p}'r K apyry

nDuTrlr[BanTcr. KaK vfi vecTi]Vri I\lOD'l conp xacalL^'}l a l.ar vx HCt

il'.*oropu,a o"r.a' 
"" 

*nucld r.lx r)r<rrca lel Ro. lnl l llc c 6() lLlu n lp\no\t

xrx soBce He o6pa3yror Kpxcl aJUloB [loqeMy'raKl

ll8

IIpe,\cTaBLTe ce6e,.rro rru yKrir4brBaere napxcl'! 0 ToBapuxl noraerBaM
n,1l,lrx}1. ,rler.re Rcclo pir6oTa'rr, c ru[rKa]vrx KBa{palroii Ooprrhr - KaK H,
noBeprr ir[\rc nnxrry. ofl:r rlce piBHo noloiinel K cnoe\t] \tect!. I pit-
6ora noiineT 6blcrpo. Tpv,(riec Bunoxlrb napKe-r rl flprNroyroirbHbtx no-
uc,le(, oco6eHHo ccnx y Hr{x c 6oKon x\remrcq na}br lI BhrcrlnLl Tortra
Kaxxylo ,iroruet{Ky lloxHo yrtoxllTL Ha mccTo onH L c]lr{HcTBeHH6r\t cuo-
co6o\r. A rcnepb npelr rirxr,rt cc6e, ,{ ro no\rL,tirjorx|1tr lH\r roBap uoqeHb
roponrtc,l x noraer n,,rr{rxll 6brcrpee. '{en RLt yc0c0acTe al<KyparHoyKna-
rrErBaTb, [loHnrHo, 'rro npan nLHoro y3opa rcIlcfr, rc noryr[rrcrr rae-ro
n,,rHlKy ncpeKocxr. Lr,ltilrl,lrle rrcc norincr xprrBo, llLcJro rrorBrrcq nyc,rolr,t
(KaK u ,rrDccrHoii Ko\r n Lro't c psoii Irpe oTcrpxc,. Koual (crilKaH, 3anon-
Hrerc, iluaruurI cnxrxKov 6l,crpo x BBr r]c vcrrcBnere yjoxrrb xx aKKy-
parHo.6c r Ipolrc^t'rKoB). Hll.rcro xopourero rre roryrfirc, r, !] Torr cr_\ara€.

cc.1r a 6oir Luro\t rairc Harr H!,I .vl(.]axblBarb napKer cpal) nccrroK \racrepoB -
xa,&luir co clloero ec1a. naxc ecnu oHx 6yn).r pa6orn rr, He cnelxa. KpaiiHc
coMxr'fi c.!r,Ho. qro6br cocenHxc y.racrKy oKa3a[rcb xopollo cocrbrKoRaH-
HLlMll. ll I UelloNl Blrn y noxpbrTx, rrony'{fiTca BecbMa Hc0prrrr'lrIHHM: B pa]-
HLIx Mccux n,lr,rTKr 6ytyr pacrronoxcHbl B pa3HoNr rrarpaB,reHur{. a Nlc)uy
ornerbUr,rNll{ yqac'rKayu poBHoro

napKcra rro,lBrrc, xbrphr
npxrlcpHo re xe npoucccr,r

ltponcxollrT l,t pu pocre xDllc-

eue x R ronr. qTo qacTxvxx loJtx-
Hr,r yKrliLlHaaTbc, He Ha anocxoc-
Tl,t. ll tlo6}eMe, Ho Benb HrlKaKoto
(naprc1\tHxar 3!ecL HcT KTo xe
yK'raar,r RacT qacTfiqKH BeuccT,la ha
cBoe riccro? OKa:rr,rBaer€s. oflu yx-
,IautBllapTc{ ca$}t, norory lTo Hc-
npepusHo xBxxlTc, x xru!.f caMoe
nonxorrrlcc ilrrq ce6q Mecro.Irc IM
6yn€r Ha[6once (yro6Ho,. A yAo6-

Hee M ,lilM. lllc oHlr cl{rb}rec Bcc-

ro cBr3itH6r c /.lpyr'xriifi LrilcT llaMx

KplcTrl,r)n3aunrc 06brnro Be-

n!,r npli o\-raxleHux pacrDopa.
IIpn Kaxroii TeMncparype a naH-

pacrBopHTer'r,

lyHac rro Bona) voxeT pacTlro-
prrbc, Ile 6oncc onperexelrroro
Konx,lccrRa Bcruec'rna (prlc. 5,5 ),

:e

a

l&

L.Nr!pn nr( 'c

Ptr. r-.t 3a8trc uoo t h paouopuMocl Hc-
rcropur etrreclB 01 reMnerarpH (oiipa-
rme BHuNaHne tr. ,o. lro panBopluocrb
noMpeHHon cor

c reMlcparypon)l
/ Lepu rarpn, (nolaIcHHa, cotrL): j r.rl
pu ftaruri J v!.!r!n ky!.poc (oit*Boxcr.
Hbrn)i, arrcNdku otrLrcnBrcuL' la*Bof, Lrc):
J 

'Hocynhoir 
Irrpnx (aerBolHLrii)i6 rtrnf.r

.MnoHx, lnr{D{j'x, cer rD.)

lI9



F

HanpHrrep, B 100 1 DorrH rpr +90 "C Ioxer pacrBopxrr,cr 54 r xno-
pl{]La Ka,rl4, - x llr rpar\lro\r 6onbuc. Eyrcir renepL orllaxxarb pacrBop.
C rosxxerrrre\r revflep:r'r\phr ptlcrnoprtirocrr, 6or6uxHcrBa BeurecrB
y\reHruaercr. Tal(. nprr +N0 'C u 100 r ooxu rloxHo pacrBopr{rh r/xe He

6onee 5l rrroiicojrr. Ktra xc-lcHy'rcr ocraxbHr,re l r? OHx BLInan!.rR oca-
ioK. Ecnri c ocarKa c.rn rb Doxy x paccMolperb ero B c,lrrbHylo nyny. 1o NjLI

yBrl,l \rrroxecrBo \!cnKxx Kprcl rnHKos. Kax oHn o6pa3oBanHcb? npu
o).rlilx-[cHrr1 prcrnopa 'lilcrnrrxx 8cL[ccfl]a (B na8]roNr cryirae 3ro xoHbl
xlrI,r I \ "t,r \or.nLr\r l ^. rrf \\:,r:,(r Hrurr.r'rrn6tr Ha\orylbc,i B p/c-
rBotcr rrov (,icr^!rrr,ri. r.rlrr.lrora, Jnlr L rprro\r. o6nalys kfoure'rHbr.
KpficrrrnbF3upotrriun. Ecirx o)(,rilx,leHxe ilienreHHoe, lapoIlLrLxeii o6pa-
ryerc, rrer{rroro x. o6paoa, x BeuecrBa co Bcex
, r.nnll. nr.., r p(np.r u:llo c.r r \t,.r(lr\rJf l t,rcrJ r,1u\rr rpaBxnbHori K)6 -
.rccKon dropNru (pxc. 5.6).

npu 6Hcrpov xe o&,raxaeri,rr1 ucHIpoB Kprcr&r!I{3aur{L{ o6pa3yercrr

lrHoro, a sacrx\rKr x r pacTBopa 6yI!1 (cr,lllarl,cr) Ha noBepxHocrb pacr]-
r[r'rx Kpr{cra!1rKoB. xirK ropor Hi rrcprlnrrHoro MelxKa: KoHesHo, npaRI,rJIr,-

HL,rr xprcran,roR npx 3rorr rlc ronvqxrcfl. noro^{y rrro MHoxecrBo 6brcTpo
pncl'r1rll\ (pxcr:urnxkorr rrK xc rcrranT' ,'lp!-,. npyry xaK HecKonbKo Ma€-

repoB naplicT!fl(oR R o]lrloii l\o Hilre, [locrcpoHHue rBepnbre npn\recx B

pacrBope ra Kxe \ro r -\r r r r pa r r, porr rr r re Hrpos xprrcriul4 ll.]aurl n. no]roir] qerr

q,rure pacrBop. rcrr 6o.rnrrc rraHcoD. \ro rreHrpoB xpnn-arntrrau 6y4er
He\rrroro. [4raK, rrerr qrrurc pxcr80p rr Lreu Mer,reHHeeoH oillaxlactc,I. IeM
.r).ruc o\r-!.,1 flpr '(,0 c picrBop \roprua ra,rHlr 40
KoNrHarHoii rcMlepirTyprn. \r,r llo,,rj,rrlr B ociuKe yxe 20 q noroMy,rro npu
+20 "C B 100 r tso,rH pxc lJoprc1c, ro.rrbxo 34 r. Xopouo 6br non]qrarb oluH
6onr,LLroii KpncILrLr nprBxnbHoii OopMr,r Nraccon 34 rl K coxz!,reHuro, 3ro He

rirK rrpoclo: mxe ecnr,r B pacruopc lla,rflcr pacrL{ o4xH-earHcrBeHHbrii KpHc-

rann (,lTo coMr ,JlenLHo). ofl, rrcxa ria llHc cocyaa. RLrpacrer ronbKo cBepxy r{

c6oKon. nogloiryri(oii xpucTl]]rJr r.rcilllHycMo norry,rxrcaolHo6oKxM.

nnorHo rucroM 6yMal]r. Iiol.opbrii tilonHo 6yj1e.r
3alrnlqarE pacrBop oT Il,rxH). B npoMr,rur_reHHhrx
rvacu'|a6ax 60-,rhUlxc xpHcTannu ttacro Iony
laloT oxnaxnoHxc\t paclrjrautcttroro EcuecTBa
(pxc.5.7). Oopua rroro KpucftLn-'rii (ero rrarbrBa
Ior (6yneii,) onpeaenrnilct )cnoBxr\tx cro pocra,
Ecnfi o6ynlo" pacKonorbt flo.,ryLrarc, npo3paqHr,re
Ky6xqecMe xp cr.rt.Lt. r:tKIc, riK rtltpxoo,{Hr,th
Kprcraln oBcpxv a xoropol lli|Ill [tcb Kprjc-
rilrnl3auu,. laxJrt() xe OopMy xMclo1. py6|l or.rre
n6ynxr, Bl,rpaureHHr,tc px nucoKori rcrjneparypei
x3 xcKyccrBeHHblx py6xloB lLcJtitror, a puMep,
no,lurlllrHxKx &1, occx B LraoAx,

KoHe,tHo, xo.rerc, onyrll11.6 60rr,txoij y Kpa-
cuRrrr'i Kpr{crartJt no6hrcl,pcc - Ho Iyr yx Hxqero
He nonejracub: np ,'1c1c, ialtac,nlct lcpneHye\{.
B Bxne lTelxeHxr Moxell coo6u'll116. qlo xprlcr.Lfl-
rlrr l{cKyccrBeHHur nparoucllHUx xaMfteii roxe
pacr)"r oqeHr Me&reH o, rrHor!a fonaMx, E€_rH xe

Prc -16. Eox6uoiirp errrr uop -
!a MrtrR (raM' ar (r)pvx ! y xtu+
rurnou \roprrja Hr.p!, ouapcrts

Hoil corn)
r20

Ecrb rl trpyroi{ Nlclojr nony'reHuq u3
p crsopos npaBxnbHblx KpxcTaJrroB -
],ro r rocle ne r r H oe ynaneH re BoAbr. n,ll H u -
llcc, l]culccTBo npv fToru KpxcTannu3y-
cra,l. 14 n rroNr cryeae qeM rrer,reHHee
ylturcrc, BoIa. rt\r rryrrue nonyqalorcq
KD'rcriurnH. MoxHo, HanDxMep, npocro
oflaBnTl orxpbrrbrir cocyn cpac opolt
Ilpx Ko\rHarHoii revneparype Ha !,1!r-
len6H6rii CpOK BOna npx 3roM 6yAer
rtcnap,rrbc,r oeeHr, rlei!rcHHo (oco6eHHo
ccnr cocyl c pacTuopo\t npaKpbrrh He-

Pra tZ Kpuctain xno,
prra dsqr. Bupauren.

aH IlOCneUrTe. 1o BvecTo OAHOIO KpacrrBOI.O KpxcTalr.ta noxvrlITe luaccy
rerKxx. floa \xrKpocxono\t oHfi Dl,ltrlrllrr lavcqare_lbuo rax xe. kaK
3aMet{arenbHo uurnrrur flrrx crI6Hov yBcrxqeHnH o6br,{HHii nccox. B
KOTOpOM ITO)(HO Haii naxe M r.t Kpoc Kon xqec Kfie lpafoucHHr,re (KaN{Hxr.
Kcrara, npx cu-tbHor'l yucnfitrellrl{ oKa.]hlBa€ rr!! lrro [rHorne BeB3pat{HHc
nopolxKH cocTorT x3 oqeltb KpilcIB6tx xp[cTa-qnxKoBt KoTopue cIylxKoM
Mul-rrbr. ,rToobr llx MoxHo 66uro yEuIeTb Her]oopyxeHHbrM rna3oM, BaM,
BOSNTO){{HOj tlpr{XOAr,rr'IOCL 3 r'lC,nr ncpcropeBulxe lraMnoqKrl, B Ko,rop,rre
non&l Bolnyx: cr.cKlrHfla, Kon6i] a Hxx floKpbrra x3H].rpn 6enbrM yrtr
crerKa xerlToBarbrv lrarlcro[1,9To occlaeT Ha creHku cropeBurxii B Bo3ayxe
ryrormaBxfiii Mcrirqn RonLopanj; ofl coenuHrrcrr c KrrcnopoaoN{ Bo3Ayxa
o6pa3oBa-q oxcx,q rorrbopaNra, Ecn B3rnerryt.t, Ha HeBpaqHhrii noporuoK
oKcxaa BonrdrpaMa tlp,l yBc]trrlcllr{r,r DlecsrKll Tr,rcrrr pa3 (3To Bo3NroxHo
npI rrovoulr cneuxiL0br]oro )itcl(TpoIHoro tltxxpocKona), ro 06Hapyxxl.-
cq ynxBurenbHa, xapr,{Ha (p,1c. 5,lJ): MoneKynH oKcxra. oc€,4a, Ha creK-
-1e, ycneBarcT LrblcrpoHTl,c, D clpororr rroprnxe x o6pa3yrcr npeKpacHo
oOopMneHHbre KpucrturxuKrr, TpynHo cKa3aT6, Ko\ty r rro KaKoyy noBoIy
BnepBbre npslll-lo B roitoBy pl3t.xr, Ur l]irrb c nol\rolxbro 3reKfpoHHoro rrHK_
pocKona HaleT Ha creIxitx trcpcfopcsrucii.la\tnLr. Ho noro! y,{cH6re:}a_
uHrepecoBanrrcL 3rxLBneH,lct\r n crnnn cncuna,rbHo cxnrarL,ronhopait
3 pa3,,i x '+tr,tx no cocTaoy L\rccrr x pa L!,rxbr oaTL, lro npfi sro nont,tlacr_
cs. OKasaloch, Harrpx\rep. .no cc,,[i xnc,topo]r cNcuta tb He c aloro^I. Kax lt
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Pr..5& l(p u!!L! o(cua BoroiJ)fnNr (Lr|lroq.rn, cruLr(^rvBC rrrr.rrrrrr). o[paxra'-
utrcc' s ,rlrorec.e c,oprHu B.r lrrnloDoii cruP nn a soir)\c (r) i I ftrc.n N . (!
pola r xlr(rta (.r)- oN. ll.1. larsn, 6..(rorr)IouNa.olopHiiorif|)trcqnp roPe r

!adn, (4)(u crrpBrx KtrHorc rr\ .o\|rntrr nrc6 karpu (lDtuo,$rs!. rr R'op,r oo
ror],.$:, o.euc, oijleF n ralr cI |('nouoK larrr|r,- noe.rc !.rd Rxr u Nr)o

6cxoro jura-.ocro, Lcr o rr r ! (x\ \icrrxainrrr\ HPrcrr.r rrroB)

o6HqHoir $orilyxe. a c 6naroporlltl,l\l Iaro\l aproHol\l. lo KpxcrilnqLl oKcr-

na so,IrL()pilMa fiony'larcrcrl D dDPNlc lJocl,NltlryaHH Kolr '- oKlil3,rlpoR'

n,,.r,,6rrie,rc,lepr\r.,r r .r - r'(,'r)1,rre r"Hn rrP., I rrr"t'nnonu r-

L rBo t\orr r.rrni r"llo0rllrlrlr'\llll,,li.rr,r'e\lHr,
HayKa -.1y,rrrrtrii cnoco6 yno8,'rc1rx)px ft' cRoe n106()lll,rrcrlro ra roc)'xap-

crBcHHr,rii c,rcr). h3)-,{aa parrl'!rrrr}rc lcroBrt, oop\r,rporturrrl, Kprrcr -roB

paSHLrxcoc.'lllHeHxir.r\toxHollollrll,. tlox'lllll,loTcq3TII
npoueccLl, tl D pe3)-!brarc Hiiyrlx'Ir,c,i BblpalrnBarb Hyxrll'lc xpxcrannbl

onpene.Jrerrioij oop\rbr.

Beuecrsa arrl onetroB c Kpl{cralrraMlr

npoILc Bccro r]upaurrBarb (prrcril'r'rLl nr norHbr\ plelr]opoo. Ho,lru
rroii uc.rl,r lorr rc, rireKo He R.e pilclrroprl\lLle B BoJc lpncriLlil,l'lecKlle
coenrrHcHrrr. lfln,ro rr'tnprrv(n rrLrl\.rL r'rrL 6(r rburrr.. t pr'_ r:Lr'r'i ni'rlr_

peHHoii conx. raK Kax ee pacrRoplliloc rb ir Ronc florll ll llc lillrllclll or Ic\l_

neparypu. Il()3rorly rpyarro no.rly'rurb 6())l,uoir 3xrPali)'lHbrii Kprrcrarl-l
(qro 3ro'rlxoc, 6yner paccKninllo'lylh llo.rxe) Hc ucllce rPynHo no[y-
,r rbx60. .u||rr \t] ( r.,nnLrcJ\.,t.,. t..(,'L rp 'r rr',rt,)r "r:rrrJ". 

rr. 
'rHLrrr

pacrBop cnxipa (caxapHbrii ctlporr) o'leHL sqrKxii. ir 1|rrxxc xr,-qKocrx

KpxcriLq.'lnrylorc, c 60lbrrrl\l rp)'-rrorl. Hanpntlep lxllllcprlll rlrteer rev-
neparypy rrrrarrjlerrtre +20 "C- o rl(n,po5yiire nor)_LinII'cro !i xprlcralrn_
qec[o\l arrr( finq1 rrr B.r\l ,ri'\:l:r.l(q treloB'o\1.'ln',llllx'ntll]lHoii
reMneparypc r'-luuep,lH oeeHb lrrrx n. a npx oLTilxltcllllll cralloBrrcrl
coBcerl tyc rLrrr' npu 3ro\l l\lonc()rnilrl 1,1I,IrepxHa. Kolop[]c x rol\ly xe He

oqcHb c MMeTpurrHbr. BecbNlit lPynllo Bhlcrpoxrbc, R clporoM noptaKe

t22

o6prroBarb llp cmr,ir1'rc(ryk) |cl]lrrxrr l]ll..ro )ioro ullrr Ic]l,IIr()r
KaK llorrano, o6pa3y, rln) r )ir,rryro \ cc\,. roror(\,ro rr clcKro. LrKoc co
crorllfle BeLlecrBarrK r{ 1l.l r,r]rIror rl.uroo6prl,ll,rir. llp repoNrMoricr
cxyxni b ()6ueHoc oKoHHoc c r 0Lro. Ecirr creLrc,()irr o :Icpjt,arr, cr"1r,Io
HaIp.1lJll.KoIlaqacTrIubIllllclliLocriITo!lHoIlollnlxHl'l
pacru Kpxcr?urhl. 

-1-u(oc crcLro rcfr.rr Iporpa\r{oc, r,.

Kixxc xc -locrtrIblc rcllrcerrrx ro,rrio rrcroir,x)nirb rff Bbrpaulrr-
BaHx, KpHcrlr,xoF? Bx\r o)rcr IrircpccHo llorrxkorr r hcr c HeKoropbr\rx
l{3 Hl{x. B irrckar Ipo](nn)rc,r KrJncrLU (6rJrcc ro,r]ro
Ktsircur,r t,nr rDoxHoii !yrr,(l,nr Kni , rurcMriIrr). l(rucral,x c apcn-
Hx\ rpcrr(I Irr,irr tur tt,,iIII .,' urI L(pr|,,,r l\,'r".llr..u.<p,r\iu,r"

, \,,,,,t,...,,(,.,. |L \t"in,,.r,r A<.r(iu
a Bropoii NiLrnii. H:rrprrri rr rlp. Or(),:ur L$io. rirr]tlllric:' [Ulc ts.llo-
bclrtxlInfIIr{\ r, . r.llrt'\.v,'r,xl .,(\
Kxc.r,rii rriurx ro(,. Jo clr\ rop Il tlorr,cNo]\l, rr,rk
oKrrclorao,TaK.rroclrl, D \rcir!,rrrcr lloiHD ih r llo-LI]c l rxirrr r\rr-

'r:,rr u.rrro.Kr...'8...', r. ) ,' r{r,,r r '.r r.r^ ) r .\\r

KH,rcuhr 0exr IRIrr lLt,., i 61.u,'o|r. (u ri,t,..\Ir
H.rrrprrvcp. orrrr rr\,.'kll l'r(rLrrr trrc. Tu,,,.u rh'rt \v.i'r.' ,fuu('tr/r.l
)To ca\ {l BK!,c \rHo|lr rI\rl.rccxl\ coe-tfiHcHrir (r ro\i .[rc rc I IcKr()
qfircnbHortroBnrhr)i. !rarpur'cp. cxHl,rbrroii {rcr()n,r) r,nrecreH noro\r}.
,rro D npour-rroM xxvr,rK!l orlipblBrrle]\ry rIoBoc c()..1nrer{re. norrilli|rocr,
on cirrb pas,T uqHbre ero cRoiicrRa. B roM,rucrc r sk\c. Ccrl'rac rpo6oBa rb
Ha Bkyc parxrrlrbre uerlccllu B ,la6oparopx RcpxoNr x Nll,l

,rccKoii6e3rpaNrorHoc'r .

{rF,\rorilflyenu,. \rir( t,frf I!(r'rk]r Ip. t t,, I.
BcHHoii rrpoubllune!rHocl]r - rpx BbuenKe (ox. ri a)\ \rirxrori IpxIpo
l:,'errDaH"'t6yvarrt(traIlcllporrccHHori6urnrr rr|.llroii,rbIllnpou.:rb
rroti -,rl:pHxna 6f,rf"r p.rcr-'unarbcr). B \re.1Iroflrc (Dircuu npr\,cHrr()r
KaK KpolloocraHaBnxrlarollLcc epeicrBo - R urxc xirpalr.lriua. 3 nlokn-.tcH
Hr,rc (xxcHUe) KRacub'. Ko1o|brc xopouo BII rLrlrll()r n,rirrlr ucro.r,rr!rcr
c, rrpx roBbrueHrroii rror'.ruBocr .

B xpacraBbrx nporpltHr,rx (pucrarna\ kxa! or! corlcpxxlc, rlKx€
Rona, Ipl{qcM B noBo"rrbro 60rburoU Ko.lx,recrrtc. Io oIlir i]c (RrrrqIrJaclcr'

rr KpHCriLnnoB. raxe ec r(, t),rcrr..lc-ro R ro!, 'lro
Noncxy,rH mnH B kpncrixr-14\ xlracuoB \r\rlr':crI cn,lrrrHr rrl Eol! rx(

Kpxcrarrrtrtl,rroHH.lr. Ecrrr rlrircJlH o.r.rRirrL orkpBltrr
Mx r] cy\oM Born)'\e. orll lril,Irrr ruDerplRall,fr: )1o o]lrlqaer. ,r1o Ror:rir

B xp,rclrune cBr3aHa Ile o,rcrr, rpo,rHo I nocrr.irerlro \ rel v,flrBaercr. Ilprl
rroM tlp cra-r-rbr reprrol crlori) rporpa'rrocrr, r lpcDDrur|rorc, u 6cxLrii
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ropourol\. (hxl( rJrr,iLrrr. :r.r, uLlrfrpflBaHn,r $clcp RoBce He o6rrar!'xcH.
leoror I rthurcrf rrurHrrcrr Hnl,rRanr npouccc uocrefl eHrroro pa3py[rcH x

ropHr,r\ IoP().( lorrrrcricrBxcr p.r3ix,rirbrx uprrf(rLrrr,rxoaKropoB [cpc
rraxit rLr\rrrprlr!p, rr()xrr,r ,1r. /'r.).

XonoLrrc rr|rcl'il]Ll1,L norry'rarorcl x3 Nrc]Llloro Kynopoca KpacrI30-
r o cl,lllaro Iolx)rrrir. :) ro xeuecTBo loporxo HJrccTlro c;\doBonaM. TaK KaK

cro rcllo]lr,r!r()r ,Lr,r 5opL6u c BpexurcxrNrl DlcreHrii. Kynopoc - roxe
craprriroc 1r. nrxllrrc rreKoropb|i co]cii ccprroii (uc.1orbr. cospeveHHoe
Ha3n:Irrc \rL'lr(nr colr cepHoir K,rcxoTr,r c!'n6oar rcnu. B UeIHo\r
x)'nolo.( r(),+ir co.rcpxrrc, KpI,cli!r-lrrraloroltHir,r $oxa. Ec-qx \relHbrii
K!',nopor cI]lr,I(J rrnrprrr,. oH uo.rHoc-rr,lo rrol'eprcT Bony fi npeBparurcrl
R xeRrpillllr!,rr ccpr,rir noporxoK 6crBonroro c\"16()am Menu. Ho croxr

' 'r^ I,t,ou, , rr ,,r rr.rrr nni(ro i,(rirx rb ,ra B ra^Ho\
Roray\.. }lirli rrflr, oiipac}ia nlrrBr,tlc, crroril. T:rK xrrvnKu y3Haln. qro
cBorlM Kplflr ,r\r lluc rorr NrenHHri Kynopoc x NlHorxc ]rpyrfie coenxHeHv,I
[rcxI ofr lrr ,r cou\rcc roNry npxc]rcrBxro r(rroxrrlcnr,Ho 3aprlxeHHbrx

aror\roR iror(nr Nrcrln rr rlo.rcKv-I Bo/lhr. KPoMc irc)lIoro 6brBarcr xcncr-
Hbrii u rIrrKr)rr ,]ii k\r,,)Pocbr.

Prrllr)pll\fl,r. cor]r \rc.rx. K Koropr,r\r orrrocrrrc, u MelHbri Kynopoc,
,:loRrlrn ll. ro r,ro 1rfl epc-lrrrcleii pacrclllrii. Ho u ,am qeioBexa. Io-
,ro!\rt\.rt,rj!,r(L |,r\r q(rurcrn.\r |lirlo6LrrnirkKvPi|,rbrn.cr.rPxit|C(r,

opr:rHr nwllr, prilorr rrK. !n()5 nolHoc]1,l() rtcr.rrcrrrtrb Bol\roxHoctr,
non rrrrn xI) rriHoK cliHero nopourKir rra rrflrrcDr,re nponyxrbr. nr, rro-

,qy.rrrr. rJcrro llr(!n r{rc!,r) norrcrrrrb, HxIpHMep. rra}:rerrrb Ha crcHK!
K\(o,r$i rrrxcllrlr,l c Hrulrrrcrro: "!n, o"hn'ou". nocne pa6olbr c Nrcil-

HbrM KtLrop(rcoN rlrrllroxrc p)r(rl - rro cocnHrcrrHe xoporuo pacT,roDreTcrr

r.,r(rl(i(. ,rn cc [r BLr\rL L n]krr

O'rcIr, xl rcDccHl,rr orr,r xocynboaroNr HarpLlr.
Ecxl1. )ro rlfru!,Ro Hc co-rcpxxr Boabr. oHo r{rvcer BHx 6e.ioro flopouKa.
Ecrlr 

^c 
rr rr()c\.rr,(rirrc cc rL (plJcrarrx lauHor{Hn,{ Rora. oH o6paryer npo-

rpa,rHrirc !itrcIll.r.flrl(r. Hano\!rHaxrLurc ca)iaprrbrii necox. Tuoc\,-,Ihoar
Hirrplu \oDoriro nruKolr ricc! dDrorKr6rrlc-'rru. oflr1 \acro Ha.rblBal{)r ero
.rrrr{,.\.n,ri'1ro\" x Icrtor6rJ.l{)r n Kaqccrse (nrKcaxa (raKpernrcr],I) npx
nporBj.rllr rlx,rorlcrlo ,,cprro'6,r,1brx 4n)rorpadpxir. Pac-

ruop !r(ic!.1,,1)rrr Hal'pn, <3aKpen,1rcr' roryLreHHoe drororpaou'{ecxoe
rllo6pix!ltlc. [)nHturc cyxrecTBoBano clllc o/lrlo Hai]aaHue 3Toro Beulc-

clBtr (irfi xnop,i p,tcflrophr rr'rocyirbd)ll1I Harpur o,rcH6 6Llcrpo o6ca-
upcxr'11rI()r ,rL{rDinr.rii [l] Llop. 9ro cDoirrcrRo rcllonb3oDarru co.n/tarr,r lro

.,pJ!" tl(t ,,r \flrf,'\,,r tnv,rb| nprr r:r()ri,'il irr.r^e Lropo\l o,rr4 lbrtx.t.rrr
!ep.r \rrt)rr). c!(rreirr) ro pacrRopoM 1uoc)xb()a]a.

t2.t

THocynboar In1pr, He rrnouoL Ero llclonbjyrur B MeAnuxHe: Hapyx
Ho - !L .qeLreHr, paj_rrrrtHr,lx xoxHHx ra60ncnaxyii. B roM \hcne qecol
Kx; BHvrpb - np,l orpalr,.reHxn MbDtrbrKoM, pTy1bto, cBI{HqoNr. cxHnnhHoii
KxcrloToii H ce conrMr; IBonrr Blr)'rpyBeHHo - npu annepfnqec(xx x trc
KoropbrxApyr[x ]a6onetlaHr{rx. Ho 3To Hc 3Ha9ll,].! rrTO Bbr MoxeTe pa36pa
cbrBar6 TMocyn[oal Inc rrollil-ro.,Ilaxc pil6oTn, c ol.HocxrenEHo 6e3Bpe]l
HbrMx BeuccrDaMll. lrano 6brrh Blll'l\tarc]Lxrr! r{ aK(yparHLrMl Kpovc
roro, KpIcTiur.rlllxll r]rocyn$oara ortcrrb trcxoxlt a KpynHbrii caxapHbtii
necol(. no3Tosty 6tnbre rnllrrrarenbtfl,r. rtro6Lr Il,xro He Mor cjD raiiHo ne
pen).rarb r(xrfltxilT c nlluc3!,r:\t npo,l!,t{ror,_ Hil Bo]xyxc THocyr6oaT Har-
pxn Toxe 86rscrprflticrcr. npx rrost llx nr,o]pil,rl$rr xpflcT:urrrnKax noqB-
nrerc,6e.quii iurcll

h 
^reAfl 

htii Kylopoc. r{ rrlocyr'rboar llalpx, Nrcxxo npuoopecru B Mara_
3l,IHax: nep86rri - 0 Toprymutxx y[o6penxrNry, rfopoi,i _ oororo8apaMa.

Bbrpaul,lBaeM Kp[cra,'r,,rbr

MHor cnxnHrre)qe Ltc.BHecu e 6(:).lbrxoli xr]JJ u pa rBMr,let,rMxrr.
Iti HepaIofux. Ipyrrx HayK. Ha'lxHanx ctsoy nepBr,re ukonbHbre onbrrbr
lr]ueHHo c Dr,rpaulllBaHx, xpxcTaL.roB. onrrTr,t 3Tfi oTHocxTenbHo npocTht.
HO UX pe3yr 6TaTr,, t\rorr Br,t3BaTb vau BncH ue I aocxlr urcH lre Aaxe y ,rcneii.
Becbra a:LleKMx oT xlt$Hx x HIKorna npexne Hc ,tHrepecoBasur{xc, 3Toii
Haykoii. Mht yxe roBopflnfl o To^r, ttro KplicriLnr6r itor]"T pacrx npnoxrax-
IeHx[r roprqero pacTsopa nrx npx xcnapeHxlr trcn6r R xo_rtonHoM pacTBo-
pe Mu 6yneM lc onhloBarh06r Nretond, [lcpBuH neron x(non6r)eM ff,I
flor'lyqeHx, .]a'lpaBK, KpxcTtuur{Ka, I'l3 Koroporo 6yle,r Br,rpaxleH olxrr
6onbrroii Kpficranr, nlr ero pocra Bocnorrb:ryeMc, yxe BropbrM Mero_
,(oM, rlro6br B plicrBope c pac.ryufltMx Kp cran.,taMH 6btlo MeHhme DeH-
rpoB KpxcTaL[nrrjauMx, pa6oraiTe c xopouo nuM6tTo]i nocyaoii, qxc].oli
KXnrqeHoii Bonoii, c'l'apai:irecr, He 3arpq3Hrrr, pcilKTrBhr l{ pacrBopH no_
cTopoHH'lMlt Bctucc IB:i v u.

Ha,rHeM c Dupau BaHxe KpHcrarlroB kDacuoB. Kax nonf{[rL xopo_
rnlii ,<plrcril,ut -ur, 3aTpaBKx? E u npocTo pacrBopxTr, D roprt{eii BoIe KaK
MOXHO 6or'tblLlc $culcclBa (no HacblxreHxr) x octaalTb pacTBop ocTHBaTb,
revnepa!-pa 6yner noHfixarhc, crxtx(o\r 6uc.rpo fi o6pa3yercq cnuut
KoM MHOro MerKrrx KprlcrannoB. A HaNr xorenoct,6u nonyrrT6 Kpxcrannbt
noKpynHce. tho661 3aMellqxrh oxrlax{eHfi e. ao3[itrTe MiLrreHLKxii repMot-
(o66eMoru 1-2 craKaHa). HacbrnLTc B Hero ecKo,l bKo cronoB6rxnoxeK Bc_
uecTRa. npeaHa3lraLreHHofo &rrr BLlpaql,IBaIll, KprcTilr]noB. 31L[eiTe I<,l
nqrKoMt HenroTlio 3aKpoiire repMoc KphtulKoii ,r ocTopoxHo B36onraiilr
[rrq 6o.ryee 6l,rcTporo pacTBopeH xe ucuecrsa. I] ocI.a RrTe replv oc B 6e3onac
Hoe vecTo Ha Hotl,,. HccMorpe Ha Bcc npeaocTopoxHocrn! Bprlll nu B rep
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J
Moce BHpnclEr oar,rH 6onburoii Kp crann. KaK lpnl]rlrrc, a c,lenyrcqri{
aeHr, B HeM oKaxeTcq MHoro Mc.JtKtlx Kpllcltu lou. Lto cpcn flt{x Bai, yoryT
nonacrbc, H aoRorLHo KpynHLrc, oqcHb EaxHo Hc frrxnta I L Hl{KaKrx 

^le-xaHYtleck rycxn ii. !r06br nbrrrlrL rnrr, :r'rr ', rrP\ro(., IrJ,1,6r(r(
cTelcqo0613arenbHolEc,qrr ts Hcr, o6pa3oB acbcnrolrlran KopKa Kpxcllut
IOB, np CTaBUaq K creHKa! tr 

'tHy, 
cxeiire pacrBop rr olnc,1bHyrc nocyny,

no6aB6Tc B r€pNroc He\lHoro rop,rtlcii Boxbr rr. Er6tulrr,llritfl ce. roxxxrccb,
noxa xpkcrtllnbl He or/lenrrc, xpyr or r:rpyra l{ He Dhlrl,'lccllJrlc,I ts}IccIc
c Bo4o . He paccrpaHB.lxrc(b. J(n Ro upe\rq "ofi urtpJu.i Kp/ctar.lr,t
qacTnqHo pacrBoprrc, xx ncrxo 6y4er noro^r <l4cliparxfl,r.

Ec"!x IoMa M.L[eHbKoIo 1cp]lioca He Haiinerc, xr riaN{ He pa3peuaT
HCnOrr,3OBaTb efo n , orbrror, He aepexxBai{re. Hc|Jroxllc pe3yjrbTa-rLr

noryraTcr, ecrrfi nprroroB,rrr, ropq{Irii HachrfueHHblii p crrtop B npo6Hp-
xe (ee Moxer saNeHurb alllcrrlra, cLirqHKa nonxo,rr(cii OopvH ur-non
nexapcTBa). cHa6A[B ee cHapyxH xopoueii rennonro,!rrrucii- Ten-rox]o-
Jlrlll{K) NloxHo cnenaTb xl BarJ, ncHonnacTa, nopo.loHa. npyf x ReulecTs.
O6Brxlre xoporuo cnoii Tennofilon,rpyroulero Marcp nna lrHrKon x"qx
npoBo/'IoKoii, BclaBble nory,reHfloe Heycroiiv]rtsoc coopyxefl l'le B KpyxKy
xn[ 6aHKy. rrT066r npo6xpKa clorna BeprxKanbHo. AK()rparHo Hacunbre
B npo6xpK\ npu^,(pHo Ha J/5 ac xr,rcorbr
[[ncIKoM, ]arporiTc npo6xox xrr b]\raron. a (mp\] rrpllrpoxre udrorl
r,Urra apyruM Tenr'ror{3orrrp!'rouuM rrar€ pnarorr - na iirc npo6npKe nocrorrb

AKKyparHo B6rmrxHt{Te Kpllclilnnbr. no,ryqeHHr,rc Iocne orrrax.leHx,
pacTBopa. Ha JII,ICT g,tcToii 6yMar[ (ecnx oHx Hc Rullaxyr H] npo6upKx.
onycT,4Te ec Ha KopoT(oe RpeM, B ropqqyrc Bony). o6prr3ouaDUrueca Kpxc-
r&rruKrr. floxaJryii, Br,r3oRyr y Rac pa3oqapoBaH
co6oKre. HexpactBHe. na g noRo,,tBHo ManeHbKxe. H x.rcro rre noAe,raerrb:
KprrcT&r,roB a6rpocro 1!,HoIo. n o,ll1 Meuarrr4pyrrrpyrf, IpH pocre. Ho 3aro
lr3 rfix KpHcT&rr.,roB Bcer,!a \roxHo Bbr6parbonrH roKpy[Hee r{ xe-rarenb-
Ho He o!cH6 yporL'r,rBbrii. a yx Hacronura, Kpacora llpxner x HeNy nol-
xe. 14TrK. BU6cp rc ca\rbrH \opouIir. ( BJru(ir ro,lkI rperrxr. Kp,lcrarr.
Ocra,lbHblc aJM 6o.rtue lre nolrnobqrcrr ,1o\0!, In ccc b. -8,{eprB}-
BaueMy x36paHHuKy.

Tencpb HJno roroll,r'rr, Kpxcrirrlrrl idrup. u h,,r',lr'\r a,L[hHexuuH
pocr Bbr6paHHoro Kpucranna 6y{er npo,lcxoilu].l lo BropoMy cnoco-
6y - n),reM Merl,reHHoro Lrcflapcl r}l Borlbr. B Ka,rccr'Rc xpxcran,ru:raropa
Moxflo rcno-rl3oBarr, craxar. LrauK!'. (pyxk]l cTe(rrnIlHyro xoHcepBHyK)
6aH(y. Eurc noH&ro6rrcn 6,rrxi, ( npo6roir u.ry lLrorHori Kpbrrxxon
B Hee HaAO ncpecbrnaT6 Bce ocT:L[bHr,re KpxcTaubr (ocrrroK Hexcnonb3o-
BaHHbrx KBacuoB !ur{ xynopoca) l,l .]iLrrxrb Bce pacr ropoNr. Koropbrri y Bac

ocrnncr. B Jro 6rHl<e 6yacr \nirrrrbcn Hr\bI'rcdIrirr nicrBop KBncuoB:
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Ha3oBeNr cro 3anacrrLrNr t)xc rnolroM. ts rarncHoi.i pac rrx)p Iano 6yn0r rleprr
o]rxlcoKrr flon'rlnBa,|L (Ltcryto ronor:rH),to kun leHyo Bony. cner, ]a rcrr,,rro6u H.t .tHc Bcet tJ o(tnD:l.tocr, Heao,opoc |'o Ir,t{ct,,L, Henlr ruprrr
tlrixc, Kpxclilrl-txKog rornit lan cHoti:, pac.rsop Ia,q,Il\ln Bcemn 6vrcj
HacurueHrrhr!t. t. e. rirll\t n kotono\t npI liHHoir rc,rrrr..p.rnp. r,curectr,,,
6onLure He pacrBopr,:rcr.

3iriiMcMc,r renepb c:lvn KpIcml_ryraropoNr. R Kol.opo\r 6yner pafl
KpxcriLur. C,reqiriitc x Kpxc[l"1nrrraropy Kpblllll(y._ KaproHHbti,i KpyxoR c
Hc6o.J|l,rxxN1 orDepcrr]c\l D rlclrl.pc. DorhNfl{t.c Dbr6par:rrr,rit samu xpricra,rLr.
o6Drxfirc cro roHKoil 6cIoii rrnrKoii (nv,lruc cxtn.crlr,rccxoii). cBo6o{_
HLrr koHcu Hxrl<rr npon),clrrrc cllrrly Bucpx qepcr orrrcpcrxc B (phrI]lKc x
3axpcIx1c rllrxy Ha Kpbrtrlt(c c rx)Itorubrc nticTlljllt a ,t.tx cnx,tKx Tax.qro6u I(p|crilrr non c o uct,rpc coc!,r,ra l<ptrc tilrr I I Jitropa. He (acarcb
!rra r crclroli (p c. 5.9). AkK!parHo rixreirre xprrcrtlrHjflop HacurucH-
fir,rll infiacHHrr pacrfiopo\r Kr]acnoB x3 Bropoii 6aIxu. tlro6hr xxrKocT,,
nonrrocrr,k) noKpu_Ir Rrrcrullii Kpflcrtur,1 BHHi,arrrrc: ecnr pacrBop 6vacl
HerilcutllcHH6ll\1. Rr.rcrxLr.rii KprcralnIK pacrRoprrc, x ollUr nprtlc.fc,
IraqHIaTt, c agar.ra. l_lo?toMy cjrcnyct BbrAepxil.rb 3atrac ori pac,rBop Hiul
KpficTnn.ilaNlr He MeHcc cvTol.i. l,l cxle onHo llpe4ynDcxrcHxe: ccrly 6a (!i lrlrr.rcHLtv pJcrBnpov nri o rdrox .rxbo np ,IlHc ncpcucccre n 6o.rcc
lcruroc rrccro! pacrBop D Hel:i cpa3y craHeT HeHacHUlcHHb \t: eto cHoaa
Hano6yncf BbEepxalb cvT(I cpe,r re\t, KaK lo/llll8itrb B xpficra],IJa_
rop. Boo60re 6aHKa c lanacHt,tlt pacrBopo:\t x Kpxcl.iLt,tltlarop ro_,rxHht
cro lb n06 trfio(tx. npfi oxfloil tc\ln<panpe

y Bac \1oxer Ro3HxKHyrt x raKa,I npo6neMa: ocnc orinaxncHx, rof,r_
qero pircTsopa Bbr He Haii4eTc cpelu tsbrnaBuIx kpuc[l.,tjtots noctaro,]lro
6(),T Lutoro x xopouero, qro6u ct.o NloxHo 6l,l]10 no,[Rccxi b Ha rrht Ke. B Ta-
xo\r c,[y'rac npocro no],roxH1c kpxcTi[rtr{K no6onullc t,a 4Ho Kpxcrirrl_
-rrx3aropil n rtrrei:ire ero HacuuleHBbrM 3anacHr,rrr pncrropoM. pal B next,
rroBopnqnBttiire Kpxcra,rrrxK c 6oKy Ha
6oK, n .rcpe3 xcKoropoe llperfi oH no]l
pacrcT rolta ero6el rpy,ta \toxHo 6y_

Kp crfl,,r,1, [o4BeureHHbrii r]a Hu.f
Ke. HIiCCI TO trpenNtylLtesTso. rr'ao Mo_
xeT cno6oxlo pltcrx Ro Bce cTopoHH,
norro\ty co Rpel!,eHeM oH DpxMer Ipa,
BxrbHyrc OopMv cEoiicrBeIByn 4aH-
Ho\rv $crtccrBy. 41, il. o\roKaIreBbt\
KBacuol| rra Oopita ox-rarxp, naxe
ec]Irl cHart:Lqa KpxcTatn ftMen Henpa
BunbHylo dropNt)l oH pafio ljtrr noulr
HO ncc paBtro lpeBparulc, D ol(ra?up.

Puc r-.9. In( piocr norBclrctrHrn
Ha ,,lNc (P c rxrr
plcrsopc riP Mc.lrc oM crtrrpc-
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t
boiree rcro. ecnx Kpxcrarrrr c npaRx"qbHoii Oopvoil cneux.rnb o cnop-
rxrb, Hanpu\rep. or6Lrrrr y Hcro rlcpxlllHbl. noBpc,lr'lrh pe6pa l{ maHU, ro
npx ]1anLHeiirncNr pocre R rracLrrrLcHlror\r pacrRoPc Iit(oii Kpncra-nn HaqHer

caMocrorrc.rrr,flo cRo noBpc)(xcullrl y'{eH!lc llpoBollfinll
t1' rr r-r orrr lorc,lr'rrrr r(pr cr...r.r.h.nn vepo\rrrnD.06

ro,rLrru raK. tno rio-Jy,rxncrr uap. I4 Rce paBHo xr Hcfo B pacrBope cHoBa

o6peroDaqc, }ipxcr,! raKoii ooprtLl. roropas xapaKrcpHa MeHHo nn,
.. lu.r r ^ i, ]llle. ,llo ..'r' -r ok e r(HHL[r' rpHcra...

c,lxrxKoN 6onLUroii. y Dac Moxer npocto Hc xDarl{rh 3anacHoro pacrBopa

,q,1, Bocc-rxroRreH11, elo cpuol laq,L! bHo il ooprl bl - BenhBoBpeNl, (1eqe-

Hnfl , Kpucl':un npoaoixacr HcnpepbIBHo pac1u. [Io3roruy noHa6nloaaiire,
{a} ro rpuI, }n rrrr c \r:rnJdbKrl\' 'a p'Bo'rHbr\r rnvcrd,lno\r. kolopr,rrl
LrL,r rlo/IBecuilu Ha HrloqKe: Bbr yBxx re. KaKnotjlellcHHo <HyxHble, rpaHrl

6),nyr yrreiu,ruBal bc,t, R1,rrecHfi nHcrlpanHnbHbre,-

llral<. Kpncr .r Ha(ri![ pacr . Bo x3SexaH]re HerlpaBunl,Horo pocra.

noclxpaii rcc6, ,rroobr rcMlrcparypa Kpllcrax.rlxiraropa He MeHrlrlacl, co Bpe-

neHc\r, .rro6u p.rcryurxij (pucnl,l,r 6bul Bccrna noKphlr cnoeNi HachlueH-
.ro'n I L. t.in r \o opb rr H r i' n.tllo0rl lcin .loD'uBalb.,1 lrlo6LI !'cH\x
fi r,o .pI(,. r'r , ofr. Irro x .. \' p:rci\urr',r Lprr, tu( ' he u6pJ( r.r rrl

Horr,rrlr{ \rancHr,KrlN 4 Kpr4crnnnuKxMn. &ra 3roro Bpcr1, ol Bper\leHx rrpo

Boilxrc llxcr}ly Kplrc1r,lnu3aroPa: crlxRaiire Ha BpcMrl pacrBop xl Helo
I ) r,..ej r. rrpJ.u,r( ..(p'Poc, !1\ 0 Lrrrt'(Hurr p/c Bop.

,lr-.que Bccro Kpucrann pac rtr, Korna oH co tsccr cropoH oKpyxcH pacrBo-

poM. B ra6op.rroprlr\ xrr,l rroro pacrBoP rrcpc\rerxxBarcr. a uor pe6nra H3

\xluLrrlecKoro KpyxKa npx KpltnopoxcKoii c]aHLLL{!r rorrbrx rexHrKoB npn-
cnoco6u"lrl I.r, roii xe ue"rx... c rapLrii 6).qxxbHxK (puc. 5.10).

Pa}rep Kpucrarr,[a. Koroplrii \loxHo Bhlpac_

r rh raKxM o6paroN{, reoperx.ccKx 6e3fpaHx.rcH.

l,l3BecrHr,r c,iy,rau, Koraa 3HT yiruacrbr BbrpaqxBanr.r

Kpficrairrbr laKoii nenuquHbr. q ro NIotIl{ xx nolHrrl,
rorbKo c ro[roruh]o roBapxueii. Bbl xe ofpaHU'le_

Hr,l KoflrqecrBoM vNlcrorueroc, mrlrccTRa. BaxeH

',k.' .l.'\rrD(n|cr n,rrr.L'nJ r]'rue.qr()60rB
xoH uc or i r,lTa, KorIa sanacHoro pacTBopa ocfaHeTc,
rlir-ro. Kpr'rcra,ln oKarrica 6bt K:rK noxHo 6nnxe K

creHKarl Kpxcrann[]raropa roila 3anac BcluccF
Ba 6yrc1 ncnorLsoBeH val<cxrtafibHo rooeKrlrBHo.
3roM! xe cnoco6crRyror nprNlbrc creHKn Kpucrtui
Ir'.,.i t. ric,c),+.r,1.. ix.t\\y. 14 eure 6or"ruo;
Kpncr n paHo xjr ror rro o6opEer Hllrqr Hnqero
crpauHoro oH 6yner pacrx Ha llHe Kpxcrarlqu3a

ropa, ronLl<o rre 3a6brBaiirc llpx 3ror\1pa3 B HccKon6-

ko nrreil notsopatruBarL efo Ha apyroii 6oK. I{.106[l

BCe rpaHr pocr,1 pau oNlcplro. lorcDLrii Kpucrarn noKporire 6ecuserrrbrrr
naKoM, lrro6br npenoxpaHxrb cro or BliBcrpxnaHxr. To(lHo )aK xc locry
narcr r npr Bbrpaurr4BaHxu Kpxcrarna rvexHoro Kynopoca. oH. R orirque
or Kpr{crar,la KBacuoB. HecuNrNerpHqeH, Ho roxe o,reHb KpacxBUn. He 3a-
6HBaiire noore pa6oru c NrcxHUM Kyr()pocoM rurar'cnbHo MLnb pyKrl

Ilepeox,ranltexHr,re pacrBopr,r

Bbr yxe rHxerc. !ro D CtI1A 1c\flrl]prr)py rrpxHrro urNreprrb B rpa
aycax OapeHrciirIt. B rroxcKnr rrocrr,rrrflr,rr ro!cI( 1!r, Ilpl{nyMaHHoli xNr

reMneparyprroii ruKanLi OapeHreilr Ha6rlolJi raMep3aHxe
pa!-luLrHr,rx ncILccrn, Olrrax,rrr. rrporolr orrLrrr,r c'rr,1c1oi1 r]or(oil, Oa
pe,]lei'r u6ll.rp)^.r. d flkpLIUI roi)0e Fe

3aiucp3ra rJ rerrclluc Mopo3el Ho crorno eMy orKpLrTh
6aHKy, KaK Boxir Hxqurr clpc\ir'lrc.rrr,Ho Jl!\rcpJarr,: Bo3HxK-rlo NlHoxccrBo
xronr,.rarbrx, 6brcrpo pacryuux Kprsraiion ilbxa. Kp[crannlriluu, Ipo-
r'rcxo,Ix,la raKxe u npr pe3Kov Bcrpr{xr4Bxnr{u 6arrK . Ilonroplu onbrrbr
c tsolloil r pa3n,19Hr,lNrr,r pacrBopavr, OapcHrcri]. y6crr,1cr. \ ro 3r'o Hc ra
Koe yx perKoe eB,leHxe. OHo 6bl-,ro Ha3BaHo nepeoxnax-4eHre\{.

B Ha.r&!eXIXBeKa nerep6)rprcKxn aKa4eMnK 14oralrrToSnac (u Pocc x
ero xM, nepeuHaqrlqu Ha ToBriiErcpoBx,r) Jlotsxlr (1757 180,+) Ha6nrcaar
noxoxee rrBneBxe - nepecblueHue pacrBopa. oK
qr,rroM cocyae roprr,rxii HacbrqeHHLrii pacrBop r'roxrro o)oar rh. a Kprrc

r:Lrnbl x3 Hero He Bbxulr)'r Ho ccnx B raKoii flcpecblureHHhlii pacrBop BHecrx
MareHbKnii Kpncran,rr'{K vaccoBbrii pocr 6onLuxx Kprrc-
Ta-,uoB,,rloR[u raK o6pa3Ho onrcafl 3To rrRreHlre: oMHe npencraB itoct,.
6ynro Haxo4rurxecs B pacrBope conrHbre eacrxuH 6op6rc, ia npexrv,yue-
c-nnlenFn qL'0er rhc, rd 'ric'yl..ln'ol^ iro )n:Lrro.ri
nono6Ho rronKoBonuy, nolaer cxr'Hart npyfrrl cnc,LLorialr, la co6oii".

PacrBop, Koropnii conepxxr B onpeaeneHHoN{ Konu,recrBe pacrBopx-
rerq60rhuef"flnoF'rH ol'e,rn .ln 

'd ll,ox
reMneparype, Ha3riBaclc, lcpccLrrcHHl,lM pacrBoporlr, llepecblxreHHhrri
pacTBop HeBo3ruoxHo nonyqr'{rb naxe or{eHb Arr4renhHhrM neperueru -
BirHl,Ie\l KfIlcrd,lton c nlcrLrol' c'l.rr, oH \ro\-t o6lrt.uB,flh(}l ro..L^o
nlreM oLrraxneHx, roprlrero HacHrueHHoro pacrBopa. notrroMy raKr4e
pacrBopH Ha3hrBaror raxxe nepeoxnaxneHHbrvn. B Hrix ,rro-ro Meuaer
lld la y l<nrlcr'l'11/ L l'lr, I'a1n \el1) f, t inop, lr,lll (ov l',tr(,1, .l lrn
pocra KpvcranxoB rpe6yrorc,6orbru e 3apoabrxx. Koropbrx B pacrBope
Her.Ho(c,x1nepeo\nix rHHhrupi' rrnpBIF. U ^rorLry,rnoTLIlllll
nprMcp. MaxcHbKiii (puc Mrrr,luK loro xc Bcr1rcc rBa. ro Ha!Herc, 6ypHa,
Kpncran,rr{3aur.rr. l'lHrepecHo, qro 6brcrpyro Kpucra"Inn3aqu}o Bbr3BrBaer

Kpxcr rx ronr,(oToro ReurecrBa, Koropoe noaBepfacrcq Kp c-rfrurnraq x.
3 K noclolo'rHc11) n( ruc(1ny ndr r r'^1, cu.,rpurrr,uo 6r 'pa '..,r,rrr.

.a( i1a Kp c, 
'ru,

tlLIr) r r.ii.i pc.rirt iy

RparlLaDrcr. oMHBrrcL
HacHUrcHULNr pacr so
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a

3rorKpacxBhriiollL,rr !1Lr flpoReleMcfl4ocynb(b ro\1 Ha1p r. Hacbrnbre
HcNrHoro /.larroro Reurecr8x rr rpo6upq (flpr4\{epHo no cepciluHU) u nnor
Ho 3aKpoii rc c. K),co.rKoNr Barbr. ocropoxr() olyc rx rt l rxHrcxr qacrb npo
6yfr. r B rup. r...,. r'i | ' r,r' rr ,) o 11i .' nn,' ' u\r rfoferru rnTti eii 3o0br

IOjXCH 6r,r',rL RHue !_PotsH' Krrncrilrl-rroR B npo6xpKe. Koua collcpx \loe
npooupK rrrpccJc, rp \rcpHo rro 'i-56 "C. (pr'Icrarubr (pacnnaBrrcr'.
B,leilc rrrc.,rbHoci,, rro H. nnaDneHxe. a pacrBopcHuc rfloc]Llboara Harpxrl
Bico6! rtscIlloii, r(prrcra.l]lurn xoflroii Ro,le.C noBbrrxeHxe\!rcMrrcplllypLI
pacrrropxnocr L, r rlocynLoara Harpxq. KaK x 6()rbUrr'rHcrna npyrr\ BeuecrB.

]r.r',' h.,(,(r.,U.t.r i(0 r'Fnco6cr ,er ru,lNo'rcr..''r,,'rr'r'o.rl'oibo0br
or.'iIr'r.',c.r ro. rnroll,'. r.r'r-,1'p,r.rnoTrrrbsHeu Pe(r u\r(.olxllrirIun-
cy"qboar LciIl (pLrcr:Lrrr,r ruoc-\nboaln trac'lrr'r]ro Rblrerptrrr{ch x uNiehr
Senuii f,rer. no6rBlirc K HxNl aepen rrarpeBaHxei,l HecKonr,Ko Kanerh Bo,qbr.

VrL.rr qo, .. ropollo. ...or .r p(r '! o .rk^8. no.rdbLr( .'po6upr]
R craKaH Inn SaHo'rky nrl,] olqaxleHxr. Ecnx rrpo6upKa 6brna '{xcran. ro
Ip ce ox]laxneH x (l]rcrrtrrLr rrc RLInarlyr.

o[IoMo)ie , nepecbru]cHHoMy pacruopy rxocvirb(rnra rcpciirL{ u rrop-
\l'[ L'iuL .'Or.n1'lil. Ll], no ll'll\1. I u 'l Ol'\r.r 'l lr'l'l- I f ro\lP...l on l(\l
neparvpe cocrorHUcM r]ju H;rrrrefo ReIlecrIIUrB.l,ercr rcpxoe). ,qna 3roro
npnKpcllr-rc re6oxbrroii Kpxc]arurfi K flroclrho.rra K KoHuy crc(]lrrrHoii
nano'rKx c no\iorubo Klao.rKa nxacru.qxHa. OcrcpoxHo orKpoiire npo6rp
K)' x n|ecxre B Hee na.qoLrKy rl(. ,rr()6Lr xprcra-lrxK KocHyjrc,r noBepxllocrx
pacnropa. Ilpoxroiixel Hacrorr1lce !]rno: or Kpl{cmnnxKa flo6cxx1 (lDorr.
Kpucrauluriuxr. Koropr,rii 6ucrpo noiiincl xo arra npo6r{pKu (pxc. 5.1l).
l.| |. \ re epc, rJLK,rrroc (vrrrxrr \oc.b d rr"u6rrpr,' nn r'ro. rbtu
r3arBcplccD BLr \roxere flepeBcpHyrb cc - 3 npoofip]ill Hc Bbubc'acr Hr,1

I l.:r'.r, . r.r,,ct r'rt.,r \(r4roLHUU.| n. rr,,"rr b Bropa'reir
EO]rc u osroprrb Ecc raHoBo. I]oHa6.flrc,'raiire BHrNlxre]bHo. xaK pacr]T

rre npon3oiirrr. Ilo c'lor r rl.L.llill r, ra lrro, Ka( cnox
tsocKa Hapy[rirlcr. fncnioP Uo]ryrillr iLoeryr K JarpaBo\lHor\ry rlpxcrxnny x
F"'rHerc!6uc,p rrtjicr. rIrfluI,r. rollkor,,, nrpn'-to,r.rnf.fl,l\
r,r. Ko|lerHo. ri I r .) flrepb u

Bc[iec1Ho Hc 6ylcr cUol]a pacIraBrcHo. N4o[rcH r HaxaBrrDilHxr nuo'rKor:
r..r. kc ,6cr. r..r L.1k il'ok\c. ro'otHI nt.rr qcc,<I !rr

Ro3\roxropairrn,l:rr,: r:lr]prlMrt). lplrerx \opoN c,Ulraor Iolccrr,{. l{ Ha

cqer (,lecrrbrxrl.lKoclb Hx.rxHacrrBcpncrL. B o6ue\r, ryr Bce 3aRxcrlror
Baureii Oa!'ra3 'r. 

EnLiIlcrrcrrroc ]r\re,rilIric: r] \o.1e noBropHtrx oilr,l1oB
BoIa noHerilrory xcllap,lelcrj Ior r()Mv upcN,| oi B]rc\jcHl'l cnenycr r1o6aB

nrrb B npo6xpK) HccKoibKo Karre.Jrb,rxc roil mxLr Ec.iru !, Rac ecrb HeMrro-
ro rjrrreprrra. c|o none3ro,1o6ar 1r,(l 2 Kaflrx) ri!rpo6xpKyt rnuucpr'rH
ilo^rolrtcr rrcPccLrrllcHHo\ry pacrBopy ocruBurbc,r 8;3|rKo\r cocrorHxr'r B

reqeHuc nn rrc,l rrr ro ro Bpe\1eHr.

P4.. r_.1/, I.( rilhH.
(), PacLn (pucrrrnl,
,,ucyrBoara u (ct,.'
cbrlcr roM lfurB.]re

ll0

Kpr,rcrturflrr I] flepccblrucHHov pacrRope 3penxxrc
o.rcflL (pac Boe. nonpooyiirc rocranrrb npo6xpK-\r

c nepcorravJer nrLrv pacrBoporv B jrcllrLryro Boa_v.

lalPnR(Yi I<Pxcrrrnbl 6l'al'r Pacru
ilrerrlcHHcc, rro 6oree kpynHHi!flr.

!ftir onbrr BronHc l,oxro 11oKarhrBarb KaKOo
()r c (Roiue6Hori n.rjro.rKoii,, Koropae npeBpaxra

er (Bo.qy, B "nc^,. lvloxHo Doo6Ec o6ori1trc6 6e3

nrHo,lKx. r fle3aMerHo 6pocurlr Kp cTarnrrK B npo-
5xp()i conpoBoxna, 3ro coo'rDcrcrByn{uMx (3a

( lrarrlrr\rxr. A rvioxHo ctLcnarh u rax: npuKpell
nerHr,rii K KoH]]y rr.uro'rKx KpxcrarrrrlrK roKpn 6

oqeHbroHKuv croeir BocKa !!1u napao Ha(npe Ra-

pnrenbHo I.rpa4r u Ilaxo pacn,laBrrb). Ecxx naloq-
Ka .lrcrar. ee MoxHo tsHccrx u pltcrRop - u Hnqerc

<<3o"roroii,qol(ab> n3 Kpncra,'rJloB

Sror onr,rr vr,r claRurr, noNra He 5yllc\1. ,irK KnK ILr cto IojrroroBKr
,ryxHll crrcxxa.,rr,Hrnc pcaKrflRbr. Ho Br,r yoxcre npoBecrx onbrr B rxKo,rb-
HoM KpyxKe xrx xe npocro npolrrrarb 3aecb o HeNl u )3Harb Koe-qro xr-
repecHoe. Onbrr 3ror urueer KpacuBoe H a3RaH re .roi oroii no).Ir,,. 3aKrro-

o r, npo6vt") I.rin llr'^. \o,.r'lr.'rdo
(HecKo,rhKo rvu,1r"{rpa\{voD) xexroro nopourKa x no\rerralor rrpo6upKy
Bx nquryro Ron-v nopo[roK norHoc fl,ro pacrRoprclcr. floc.]lco}jlax-aeHxt
B pac-rBope o6pa3),roTc, :ra\1c!rar'c.rrbHrnc roH!alirxxe ixcTo.rKy, KaK 6ynro
x3ao'Io8.!cHHbrc x r !llcioro lo]om. [Ipu ocropoxHoNl Bi6anrblBaHrax pac-
rBUpx ur ,' r:,, r,,.llr.r(r5.ccryFacrac,ery.

qro xe 3ro 3a noporxoK? K 30[ory orr rre veerrIl]l<aKorooTHoutcHur,
(noMHure noroBopKy (He Bce ro 3o-roro, ,rro Sxec'r.r D?) )Kcn roc Rcurccr
BO 3TO COeAr{rrernre cRxrrua c r,JoltoNr rollxli cBIHua.

Onacrrrr n on6rrr,r c nottulloiv cDxHual Bbl, KoHc.rHo, c,rbluranr, qro
cRriHeu u cro coc]lxHcHx, oLrcHb rloBxrbr. fionaaa, B opraHx3v naxe
B M:![blx KonuqecTBax. cBxHeu no'rTrl He BHBoar,rTcrr.

B \ocrr\. r'npfl (r'crq r )c/ ,1rrrrce ror
or rona. B ro xe Rper{ii cBnrre( oqellL urxpol<o fi cnorLr},c rc,l l{3 cBuHua
x ero cn,raBoB ltenaror o6ono,rKx Ka6exeii. rrrlac1 ur rLr rKKyMyn,lropoB. rx
norpaocK e (pacl<fi . MrrorLic crL !il.rlx or]roRntoNt 3lxnupotsaHHoiu 6eH-
ruHe - r |cro,rt, nofr,rt.Fx I \t,'uHUux .h, -tL.t. lJOrB.t,t t o ter,"
,IAoBlliyro 3iuxotsyrc xulKocrb. coxcpxauryrc rerpa3ru"rcBxHeu. noc,re
cropaHrr 6cHrxHa ctsuHeu (B ocHoBHoM B Rx,le coexrreru, c 6poMov)

,r .br x ,:r, prr ,r ,re o fy I Jrour\ n cn. y o..u6.HHo
116lr,{IlHr'l.qopor fIo3rovr- u rre peko\lcHitycrc, co6rp.ub ryu6bl}'l,lronbr
B6ru3x aRroMo6r'ubHhrx nopoL

llr
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OnHaKo ruoBlrrbr ro,lbKo pacrBopr'r\rhre coerxrerrujr cBxllr(a, rraflp,l

\r(o. D.,( rd"p L uI du., r . KL, cqo|| r!1! rore ( rik fla ,Lrnae\Br r -cn|l||I'onun
caxrp'. xr Koroporo nenaor cBvrruoDyro np Mo,rKy). 3'ru coe/ruHeHrl,
npu rl(,rarLaHux rr opr irH]lrr\r cfl oco6HH rrpotiru cKBo3bcreHKy KurUeqHr,rKa
r,i RcocaTr,c, R K|o81, llo uoxxx cBxHua pacrBoprerc, oqeHb n,loxo: npu
KoMHar Hoii rc\flrcpirlypc D I r tsorbr pacrtsoprercq Bcero 0,0007 r 3roro Be-
lrlecrtsa, 11)rlLar Na( oracHar j1rl, qcnoBeKa ao.ra cBxHua x3MepreTcn fpar\r-
NriLNfi. [IorroN! !10.lrxx cuflHua B Nliurblx Ko,lx']ecrBax He onaceH (no cpaB-
rreflurc c 60rtcc pircrEopxNlbrNlx coenxHeHrr\rx cBxHua).

B Ka'recrue npyroro noroxcro nplMcpa rlroxHo npxBecrx Merann 6a-
pxii, Rce pacrRoprN,hre coell,lHeHru KoToporo oLtcHb rAotsxrbl. Ho Korna
,renoReKy ae-!aror peHrrcH xcny,1(4, cMy tra()l lpenBapxrenbHo Bblnfirb
(6aprentrro Kaury, r,oilflyro RrJccr, cyr r,Oa r',1 6.rpx,, Koropbrii B Bone He

pacrRoprercr. u norrouy norHoclr,rc nLlBollr,llct xr opraHx3Ma. Enrr xe
lry <K.ruly; noroll!i 1|rc 6apxLi Hc npon),cKacr pcHrleHoBcKxe xyltu x ra-
Kr'rM o5paro\r no3Borrrer pr3L-rr4c'rL Hr 3KpaHe o!epraHg, xerl,\rnKa u Kx-

tn\ rl'o r tt ti o t H lH,Lqotx,tHu np,l
\rep K ro\reIb. rrepacrRoprlruoe coex HeHxe p-ryTx. PaHr)llc Ka-]loNlenb

npyN eHr,lr{ B rue!rluxHe KaK cIa6rTe-,rhfloe. xenrtetoHHoc 11 NloltcIoHHoc
cpe cruo.rei,..cee clnrL.y'or InrL<nlatv\Hn in nevdrclj

Bupaulmaeu xpucra:rJrr,r Me.Ert

B nocxexre\r onLrre c Kptlcrturtra[1l{ tltL,l t]blpacr[M l1] NlcitHoro Ky
nopoca xpucranqLr... enx.l:la r'ta, 3To Hc olcLrar(a: I'1rrcHHo N{crar[xee
cKoii Nrelxl Ho pa3Be \roxHo Brirpacru-fi] Kplrcra-!nri rvcialutnl A lto.lcMy 6br
tu rler:) Kpxcr. r-rLI ne,'lu no.rry,raK)rnaxc Ha ypoKax rxMl{l{] lpoDon, peaK

urro xeRe3x c paclrnpolr NrcxHoro Kvnopoca. Korra D pac [Dop conu Menl
rorp) 

^..Hrr 
,. 6()r(eJr rurp'iu \rerd[r. r,LI

reclrrer Nie,lh r{3 ee coerLi]lerrie. flpx rroNr rBo3Al, troKpl,rBaeTc, KpacH6rM
MenHbrr\, HtuiaroM. lh( Ror. lro caMEre rracrorlullc KprcTtut,lu tyellu. To.r ,

e! trTo pa3i r,l!rr4TL oTileJr,HrJe Kprlct tuljl 11Kl,l MoxHo
roIbKo c no\',orllbro oqerL c nLrro.o (s-qcKrpoHHoro) irrkpocKona,

SLrRaror Kpuc'r:Lrlfl,r NreriunoB l,l no(pynHce. Ha[p,1Nlcp. Ha noBcpx
lBuero pacn,laBneHHoro ur{HKa finu Ha ero 3ro-

Nle. a r:lxxe Ha HoDo\r ouuHKoRaHHoM Benpe orqernx Ro BxnHLr Kpl,rcr&finrrr

P),cc(xii Mera!-rypr nMrarpriil KoHcraHrr.{HoRxq qepHou

(1839 l92l), onrH tl3 ocHoRareneii coBperrerrfloro NrerunoReaeBxr.
o rx.:L r. -0-\ o01\ \l\ rrr. kTr.rcrJ rr r ru . pdu reHphr x\r RHyrn
l0o-roH,ruro - B noro.r rdcrunueu crMLgoir
ornxBKx Bbrpoc RerBrcrbrii KpLrcrarln I,Iuroil 6onee,10 cv - caMhrfi 6onL-
uroti rr:J u.rBccrHr,rx \reran.qr!ecKrx KpucralroB.
l:12

TctrcpL, elt l,xe rHxcrc. rr K.rKLr\ crrl,rur\ r(prcr rrr no,r!'r.tn)rc, irc,,,

KxNlr x 'rro Hatro crenulL..rro6br ollll Bl,rpociri rlpyrrrce. Ha rolc|\Hocl1t
rBo3n, r\{enh Bhrrenrerc, o.reHL 6Lrcr}o. tlo}rov! x Kpxckrubl cc cnIlrKo
ye,iKxe. OrpoMHa, crllbHa, 60-!RaUKa racnilir-ra o(rcHL rJc,IrcHLjo. Iro3ro
\ry r{ KprcftL,rn n rcti Rrjpoc 6onL 1oii.3ll.r'rll., o6L,r rr,rp|crxlh Kpxcrrl,n
ve0 ro6o'Llrc. 1IL r . t.:,(rBopJ 'r.
noBepxrlocTlr xcjrc rillo \rquirrrr,. C]rcji||L rro \ro,r(HorxKHM cnoco6o\r.
BorL llre He6oi[rr!x) crrLrllrry() 6rr]K! llx lHo cc norroxlrrc flecKorr,l<o
(pucrarr.,roB ]rL:IHoro Klr()pocl (ny,ruc Brrn, ktrid rrr,r roKp!_nrec). Ka(
nrrpaurrDarbrilKr{c Kp criuirr,r, Bhr yxc rHaerc.l locrc BLrprrLL'ru.rrx, onHo
ro 6ojrbruoro Kpficrxi.ril rciLrroro Kynopocu ) B.rc rl!.pflrkir crrc oct.ulocb
HeKoropoc KorxrrccrRo lloro RcurccrDa I nxrLc rrxcrrrLLL]fiHoto pitclmpa
13 Herc n!.reM Mc,urcrlrl()ro flcrrperrLJ, Mox!() rorr)! ri HccKojr,ko KpLrc-
rarljroB,a[, ].l:lll rroro oll1,]i:r. 3rcr,r, r! Kpxc tiurlU ]tir]l c 6x r(u c.qoeNt rollKo
noN{ondroii Io!!pcIIoii corlu ronurxHoii r{ccKoi ,Ko cx}r rxrlcTo}r. Hr conr,
nol'rrI J rf\^'ir l,, r-.tu..L.r ro, ot!:, r. l 'rot.rr. i .. 1.!.r..
n t r"rrn\ 61p(ll q ] r( ln ,ror l't] r\,'K ro rur ll c. r r...,I' r

.luarrcrpoNr !).ll. rroj'icHr,ruc. hKon KpyxoK \rox o rri$.r.rrr,. rLr rpxMcp,
xr KpbrxKx crapoii KorrcepDHori 6aHKx. (To-,rr,Ko llc nopcxLrccr, o cc o.lprrrc
Kpanl) C KpburrKx c novoub,o Ha)(,qa'rroii 6v\1rlLr rnno c,rlrcll r, roHKxii
c,loii oroBa. npxrorour,re R orrerLHol.i Iocr-xc Hicr,rucHHbrji paclRop no-
mpernloii co-,ll,r I,l aK(vpi[,]o Hajciic cto B 6nHKy raK. ,rro6H ofl noKpr,tu
v,lc.'r!.rx Kf)^o. 1r.l'uri,( o.tHr,) "t-brurr,oi ron oll*..
K-v,,ra-IIH6v L ricrDpoHy u xIHrc. tho rpouroiincr. \roxHo npercKa3arL rap:l
Hec. McrlHhrrl Kylopoc HaLrHer MenrreHHo pacrBoprrbc, u pacco,re. Paccon
Hc Liucriur Boxa. pacrBopxrrocrh Kynopoca R lre\r MellLr!rc. l,lorr,r \icxx 6yn]-r
o,reHb MenleHHo nonHuMarhcq BBepx (rror flpollecc H;rnJHicrc, xxooy]x-
eli). la HnNr Moxrro r ra6n ro,larL CKno:rL llpo.]paLrHLlc crcHKll 6aHKl1 no nRlxe-
Hrro oKpaueulloil rpaBxlri, O6palx rc BH,rruoHrre Hr ro. reK x3 enxrc, (Rer
xoUoR \rc!| rl rp"cv,t rxx uropun xoHoB nourpeHHoii co,lr. llocrurflyB
xene3roii lrac llKx. ,oHr,r ljcxx HaeHlrr apeBpxuarbc, R alovrrr \rer&'rjlil.
Ho raK KirK lpouecc aror 6yaer nporcxolxr, o,rcHr, MerLreHHo (IotoNy .tro
noHbr Mcrx norxo,qflr K n-racrxHKe c Naloii cl<opocr,o). o6pn]ll)trxcc'r no-
HeNlHory aroNrH Nre,IH 6lrlrr !rneBarrr rrrircrpaufiafi,c,r D kpacxBr,lc 6jrecrrrxue
Kpxcra[,qLl Nrcr:Lr-!t{trecxoii Nre,,rr. l,lHor na ]rfl Kpl|rjrrurrrbr cpacl:uorcr, o6pa-
3y, rpo3aL,r - ) Le rLlpr.ru,r. McH,r, yc-rroBxr ollbrru (rc\rneparypy, pa3Nrep Kpric
r:ulrroE K)rnopoca. ro-'r I L Hycno,conx xr. fl.), MoxHo NreHrrbycnoRL{q Kpfic
ran-rr 3alxr4 \1c/rr. Korxa Bl,l 3iKoHqure onbrr (a oH Uoxer nporlolrxarnc,
I 2 Hc,lelr n 60rr,uc), xlBrrcKnre noryrreHHbre \JenlLre riplrcriLrurr. tlto6br
oHu ocraBiu[lcbrxKr{\,!] xe 6,lecrrurx\r u lre nor}c]{}rc,1r, co l}pct\tcHei\tj llx
H.. o noKt'bllb6e.ulc . \trr x.r. ,.r. ur,ru ..,\\nop(HHov
61Hoq.e r :rFn \aep. . no, r. U,r r.ri .:r).,.,.r11r.,I,,8.f\\ Uo0ol, n kn
ropyro ao6a[rrc I o recko]r,(o KarcibyKcyca. 9ro npeqo\paHr4r noRepxrocrL
r{e,qu oT oKLlcxe r r u, Kr.rcnopolloNl Bo:lllvra.



xl4Mr,r KI,I PA3TAAbIBA IOT
TAIIHbI CBEqEHI{fl

CBer <,ropflqtlf> ll <<xoroAnblfi))

H] MHorlx lara,1ox npxpolLl ,I eHtlr, cBr3aHHblc co cBeroN{ x llBe-
-aorr. o.rtrru tl] carrbrx y,qfl Brrer6Hl,rx. tl6pa:Nrenrno ruHoroo6pa3xe
[BeroB B npxpoae. rI rc6l,l !6e4rrr,c, B rorl, He o6s3arcn r,Ho exarh BTpo-
flfiqccxxc crparru (t,rr B roonapK). rnc rnara pa36eraorcx or 6orarcrBa
(pacox Ha onepeHrx 9K3or[,recxxx rrlxu x 6a6o.]eK. noxolHre no ocerr-
Henjy nccy xrx napKy: <nLruHoc Ipr{poIhr yBrIaH6er. KoTopoe TaK,rrc6xn
A. C. nytul(l,IH, paayer t'Ia3 t'l,tcrtla\t!l orreH(oB .lere Horo. xerlToro, kpac-
Hoto. Bcc aTo - pe3ynLTal xrNlrtlecKux peak[]tii. r{HTeHct{aHocT6 npore-
KaHu, Kotophlx B 3e.JreHori Tpaae u ie,l eH LIx .rtxcrbrx 3aB cltT oT nporon-
xHl(.1bHollr CBeronoro rHn lr r('\rn(pdrypLr okpyaaloueI cpenbr.

14l$cleHfie uBera BeuecrB rpl,r i(IliruqecKHx pea(ufiix npflBneKano
BHIntaHrtc rrctrei c aaDHy)( nop. (oqa xu\{(r KaK Hay( He 6hr-qo eUIe r B

noMl,IHc. l,lcnonbr!,, Meror npo6 s orxx6oK. npeBsre HayqrJllrcr,, Hanpx-
vep, oKp:rru Bnrh 6e ryq) rK:rHh l] IpehprcHLor nlp.rypi]lll,r uBer He rHat
Hrlrtct'oo cyulHocr npoucxollrlullx Ipu 3ToM xltMIr.teoKIx npeBpauleHUr.
He 3HaJt oHr ri o roM. tlro oKpacKy npetrMcra Nt6t MoxeM o6Hapyxhr6
rr, xb B pcrlnbl,rre x16 prrerEHoro norroueHun KpJcKoli o'rrenbHbr\
uBcroa 13 cMecl{ Bcex (ltnero8 pilAyrs,, T. e. ,il6e,1oro cBe-ra. Ecnfl npen-
rtrer. ocBeuracrrbrii ecrecrBeHH6ti\t o6erHvo cBeroit. [oJIHocrh]o ero orpa-
xaer r Hc llonrouraer ry,tr Ka Koro-, x6o o.[Horo uBcra. To oH xaxerc, Hait
6enHM. KaK cHer (HeaapoM cyuecrByer KpacrBoe croBo o6enocHexHErii,),
Ecnx xc npcaMeT norloulacl Rcc cpaayxr]bte uaera' r Hl{lero Ee omaxa-
er,'l'o oH 6yae-r,{epH},tNt aaxc npl,| caMoM cU-qBHoNl ocBcureHlar, Bce 3To

crauto l,t3llccrHo cpaBHITcJlbHo HcraBlro. a RnpcBHocrrl lteKoroplle Oxno-
coobr 6bux ynepeHbr.'{ro \rbr Blrn11M npenMerLr noroMy, ,rro ,{enoBe.recKH il
rna3. ricrycxa, cBer. Kax 6r,r (ouynblBaerr n\r pa3.irfllrHsre rena-

Mlroflie xr Bac aHaror. KaK 3ano\rHtlrr, noc.Jtcilo0nrcrbHocrh (panyx-
Hbrx [r]croa, - c no\rouhrocycuHoi{ Opaihr. R xoropoii ncpBae 6yKBa xax-
roro cnoBa coRnatraer c neprioii 6yKBoi coo-rBcrcrByrorucro uBera pa,qyrHr

.Ka)qLiii OxorHxKXe,racr 3HarL. fae Cuaur @alirH,. (Dl,|]uKx nprayMa-
nH ,tpyryn,6onee cMeuHyrc, ()pa3y: (KaK orrrarq,,r XaK-3BoHapb lbpo4-

cKo ( nx lonoBoir?) L)roMtur OoHapr,'. A KoMlr,rorcpHlre o+opryxrcn
!{ aH:raiiHcpr,r, Koropbre nonbsyrorc, rrporpaMMoti Pholoshop, rpuatrMrLrx
cBoro Opa3yr xKaxnbrii O$opM,1rcn! Xcnaer 3Aar6. fte CKa\arb Ooro
uon,. Bbr Moxere nonpo6o8arh npunyMarb qro-Hr6yah cBoc, He Nr.Hec

cNreuHoe, ,r aaxe npoBecrn lre6onbrnoii KoHKypc, Tont Ko cne.lycr nMer'6
B Bl,Ut-V, rllo Ha CarUOr\r ]lejle r1',|| CC!t, turclon HfiKTO B palyre npaKruqec(l
He Bx.qxT, H anpD Mcp. B a H Dr x ii cxoi! /,rcrc(o ii rccclr xe nepeg McqeHH To-i a-
Ko uecrh ItncroB. IpJBJJ. c.t\'n]ar ]ir..Ii. itlL, h !l fltrIHCxov gtHke Hel
cnoBa. coorlrcrc ltsyruucro pyccKoMy c.roRy rr'o.ry6oii,r 3Tor uBcr o6o3Ha-
gaerc,colrernrrx.vlighl-hlrar,r1H"sky-hl ro-cr{Hr,r,r-,rr1r,r
.He6ecHo-ctrrtn'.

.tud a,tdOrans..
Gnlt a,ul Bhrc.
Shi,'),ylloh,
Putplc tuo.

A tlrc eb\ that ne know
Livc up in the rainbo\,'.

tlTo B nepeBone L)3Haqaer:

.Kllochun Opadr^'eequ,
3eie Nn uCuHuit.
ttixo-xennun,
A nrnx! @uarcnosbtit.
Rce ryema, Eonopue nbt 3ruett,
Xuajn s pad)ru.

Boo6urc rroHqrxe oceM6 uBeroB paayrHr x (!eneHue' 8,l,(Hvoro cneK-
Tpa Ha ceML uBcroB locraroqHo yc,'IoBHoe. Pearblto B palyre pexNo

\roxHo y8urerb 6onbue qerupex uBcroB. Beporrno, H6roroH. Koropbrii
sXCnepulltcS txpoBarr c pa3roxeHI{eM cBcTa c noMolu6rc nplt3\tbr x norc\rr-
TbrBtul'lMcJto no,,ryvaBuxxc, llaeTHHx no,lrocoK, nocTaTo9Ho flpox3BonbHo
Bbr6parr oMarfl.recKoe,{rcnor 7, xorr, c npyroi{ oroporri. It,rrn qc,roBeKa.

B€ep6e ] HrtpccoBaBrxeroc, rLqxrMl,lciii. ?roT B6r6op Nror 6Lr].l, orHroar, rc
cnygniillBrM, tlucno 7 c apeBHocru cquranocL, oco6cHHbuu: !rllcno r'rHeii Hc-
rerr pilalto celtl: rBlKtt M!ll,tKd,lhrrori r:rNtilu courorr xr ceul cr]'I(Hcti
(Ho ecnx 6parL nonlroHa, To B xpoMarxrrccKoii llMNre no-r) [rrc, Hc 7.
a l2 Tollo8. a KpoMe roro, u3BecrHr,r fl np,vflrc cnoco6H aeneHxs 3nyKo-
Boro prra: neHTaloH,{Ka. noaeKaooHl,Iq...)l uo BpcMcHa HLri)ToHa 6,,,rli
,l3BecrHr,r cerr6 nraHcr (Mcpxypvii, BeHepa. 3cyJrr. ,IyHa. Mapc. lOnll-
r ep, Carl pr ): r ro'rucro ynoMuHaelc,i I ( r,,pori ,r1rrr\rrr,rer r oii noforroll-
Kc occMb rieranroB co3niLq cBer no ql{c,ry ccNrrl nnltHer, (B npenHocfl,I
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6hrnn Drr,rpoKo rr3Becrrrr,r xMeHHo cel\1L l\tcmrulots roxoro. ccpc6po. \Ienh,
xer'Ie3o, cBIHeq. onoRo. pryfi,). i TaKxe ao yHorux lrpyrxx jrocjoBxuax

noroBooor.4\ r,!''\'L'rrr(I Do r6\-. crv.n.. ^r
v r. n-). Kcraru, Dor exre onrH noBo! ycrpor.rrh copeErroBarrxe: Kro ja oI
perleneHHoe Dperr, rcnoruHuroonbue raKxr nocnoBrrl r{ noroBopox.

Hobet.He!.,r h \x\ll, r... Hec,recrb\r4!q"eckLi\fe1(uy11. r'llc.yr r-
re Koropbrx (16paryorcrr unI{ rcqe3alor oKpaueHrrLre neuecrRa. He,rlaponr

HcKo,upbrcr(Hx\dcr.tp,,'r\ n'or d.r'\ruereor d\y: nn006lln, r,v r

HcKoropbrc xuMxqecKxe 3ne!,eHrbr 0613aHbr cBonu Ha3BaHr{erv, oKpacKe,
KOTOpC,l xAparccpHa,L]l, Hxx unxnrfl,xcoearHeHr{i{. Hanp Mep, Ha3Barrr{e

\.uD',.rpuxiurL..ou. rp( rec\oroc.roBn.o' rn'r

^( 
,r(Hre . hp:,ci:r- r,4. qpkoo(prurerFhr\

xpoNra MoxHo nonyqarh xopouxe KpacKr'r); Ha3RaHxe Merarrna py6r{!r'r,
x KaMH, py6uHa npor3 ,e/- iKpacHbril' (coen -
HeH , py6uau, oKpaur{Barcr n,laM, B reMHo-KpacHbrii uBer); pacrBop
Nlcr&rrjla porl,]H s Lapcxoii BoIKe oKpaueH B po3oBbrii uBer (no-ryeqe-
c^x p^!uH purd ): .u(rr,r(H!1r,4HDx.rorp:ru,rB'1lrr nr.r\ rB.!1Hv;
uBcr'. HarroNruHaoulxiji uBer cxHcii KpacKx !rHnxro; lnonec, no-fpeqe-
cKu (OroncroRbrti,, raKoii user uMeior napH xonai (npuc' no-rpelre-
cKx <pan),m>: coe4xHeHx, Merilqna upxnl,, oKpaueHH B pa3irxqHHe

uBcla: cocnxHeHx, Nleranra ue3xr oKpauxBarcr n,lavq D rony6oij uRer,
aeslrs Ha rarLrHr'1 (Hc6ccHo roily6orr.

BLI. KoHc,rHo. .rHac'rc, !rro 6c3 cBera Her x uBeral Hexirpo\r roBopar.
qTC' B TCIIHOlC lCC KOLKX OepU. xuMn'l XBeTa, TOqHee. XXMX' KpaCXTe-

. cf 6n rLUr.rll o. rc..-H'rjr {)6..-L rb HrlK/, eil nois..urcrro
R TOM 'fl,rcrC n llorr}llrlrrHbrx. 3xccb xc Nlri noroBop[M o roM. 6e] 'rero Her

uBc,ra, r. c. o cBerc, BepHec, 06 xcroqHrKax cBera. l,lcnoKoH BeKoB cBer
I ,l.en,lo 6Lrrtrl HeparpbltsHo cBr3aHr,l, CKo-rbKo rrcnx noiuHx.qx cc6r, oHrl

Ha He6e. OHU ltoranblBtulrlcrr. Lrlo 6c3 conHcqHoro cBera r renra xurHb
HeRO3MOXHa. flO3rONry HC y]rnDyrC,rrbHO, qro y MHorxx npeBHrx HaporloB
corlHuc 6t!r(, ollH}lr\l lrj rraBHblx 6()108. B apeBHeerunercKon \4noono-
r-r',u co-rHuc Bcc.qeHcxxii uapb, Koropbrii corBopll,l Bcex cyxrecrB, B roM
\lllcrc u nro4cii, a 3eMHoii uap[ conHe.rHbriji chlH. Ho r{36brroK orH, raK
xe ry6u'e_.rr ('rK y. to o.r).r.ttxc. rlK)rx sx t(.tx. I ro 6btBJc. ts ^:rp^xe
3acyl[rlllRLIC ro,1l,l. cjtllrIKoNl xoporlo 3Ha[l{ oHx r,l pa3p]_ur{TenbHyrc cxnl
noxapoB. Br,r, HaBcpHoc, cnbrlxnjul ]rpeDHcrpeqecKxiii wnb o leixoce
6()r.'.o'rHur rpcK/ plc(h-rr,ru-rxj H.r rc.B(pK< roHe|j
B 3or1o'roii KoJrccHlluo, Dbrc3xaer conHerlHblr:i 60r Ha He5o. OH crapaerca
He j1OIIHIlMArl)c,l cxr'rrxKOM tsbrCOKo. (lro6br He cxeqb He6.), I] He onycKarb-
c, crr,l1l]Ko r H/rKo. !1()5r,1 Hc crriulull, rcnrl1r, ilo onHaxlbr raBc4eHHb[i
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B Mxpc nopexoK 6rr,n HilpyrUcri. x rN.cro corHc\floro Sora ts Ko.rcc)Iiro
cc.q cro cMeplH6rii cr,rH oir)roH. HnIpncHo orroEap,lR&rr fe.[roc c!irir ()r

rroiji 3a1rx. CnrurKoM xorenocL ruHoNry r rlplecrlry Oa3rorry rLoKiriLr ,

8CCM BOKpyr. rrro OH Cl,rH 6ofa cOnHUa. He cnpaRr,rxcq roxoua c korrsl-
,l oHl,r rloHccr,l, Hc pa36xpa, nopofLr. rr rryrr, re nory6 nn 3eMnro. llor In
,1XCp3Khi oa3rcH.

McHcc u3BccrcH lpcsrcKrrr:rilckriii Mr,{O ()6 cKycrroNr crpen(c, (o1o
pofo 3Ban[ h: Kor)lil ]la 1rc5c norsrirocr, cpaly nccrrr, coirrr.L, I{ r6rrnrx
nrcxcii or r cyx,1. lloDi ]ru,1.r.rrr'KLrcrJr r r, l1.] lHx. ()6 yHI,lLIToxcHfi r r c

poeM nyrGrrkoM (rrrflrrxr, conrrq Moxro npo,rurarL n R Nrr{oax rapo)ror!
Hfi)(UerO A[lypr 11 Cr\M ra.

B nporr'rloronoxllocrr, corllrc,Iro\ry rcn[]/ 11 cBery, roqLro 3eMnl{) oc
RerLa,l <xojro4rrr,rii, oBcr -1yrr,r x rBer'l. npoucxoxrerrre Rcex rrrx rprl
porl,h'\ c,oiIr rrr,'nr .,6Lr o lle rc0o\r^
RpeMerr. Errc u 1620 ron)r aHrrrr'iiicxriii rl]I,llocodr OprHcxc 63Korr. cnc
rer\rar[3r4poBaR u3RecrHhre naHHbre o ren,]e r xonoae,

HcraH[urr, <conlreqHble nyqu, npeuM_vurecrDerrI()
rerHue r nony,qeHHbre,, a K r(oro,lHhrM, u,1r4 orpr{qarenbHhrv. }r{craflrLL1
,\, - <,Iyq ,IyHhr, 3Be3n x KoNler,.

(0er. He cB aHrhrx c F4rtreBrHue\r,er. r. e. -\orofl,bd -qcr- r,,
pa.+,:Lr Boo6pi^er./e Iosen q re veHhureji crP-eHlL 'llo cBer rop ruIL
ynoMrrHaHlre o <xo,lonHorr cBere' Bcrpeqaerc, B"!e.eHnax, cKa3(ax x nec
Hqx pa3Hbrx HapoaoBi 3 yAecaruu u Bonue6crDoNr.
B cKa3(e flo3ra n npocBerr{ren, nerpa naBloBuqa EpuoBa (1815-1869)
{KoHeK-rop6),}roK, ecrb crpoKu, nocBqxreHHbre <rryrecHoM}, orHrc,:

OeaHeK.opunt cqenuee,
topbt,loK 6crnm, 

' 
Kopee.

Bom pc oH neped ozHe .

C1enan 6 Mue 0a6Ho dHe .

rlyAHbln ceem npy?oM cnprumct,
o He.peen, He du,vu ttn.

,Iuay datu mym lleax.
.qmo, cra3d,t oH, ]a tuanlnaH!
IlanoK nrmb Hondenct c6eny,
A menw u dbt.uo lenr.
9Eo ,ty()o o.o|et!"

Ceii.tac <xonolrrhrM cBeror\r, Hr'rKoro He ynrlRurrLi BeqepoM fla ynuIlir\
rlroxHo Rr{aerL pe}:rravHbre orHr.r. Koropue <cDerr! rro rre rperor'; cBc rr r

ca sKpaxbr reneRx3opoR n KoMflhrorepou, ra6nn,rxn (BblXOI> B rirh\
rearpoB 14 KrHorearpoB, cBer,rrcrr unopbr ra crpc,lKrl rra flcKoropHr.ncr\.

cy - BCerc rre ncpc'rrf



nxllrb. tlro ){e ubrruuael cucqcHue rei? llponcxonrr x,1 Ip rrorr rxrvrr-

MU paccKrxcM r lcxyccrBe rrLrx Hc
roLrHuKa\ cBera. 11x h3[y,rcHxc cncncrBxe or{iuqecxrx. xr,tMxLrecKyx
x 6r,,ororx,recl<x\ poucccoB- CoorBercrBeIlllo B yccnc4oBaHxrrx, x3o6pe-
feH rr. rcxHrlLrccKxx parpa60rxa\ rTfir uctortHr,tKoB apnHxl\r[!x yrtac'frle
t rreHble pilrHbrx cncrnr1r]r,Hocrcii.

ll3r)"reHne pacKa,teHHr,rx reJr

CeML,rii .yHrlBcpcn,lblrrii, cnoco6 racritBxlr, reno xcnlaKarL cuer
cr,.,rbHo HarperL .ro. TaK n'rl.ra()r cBer cxnbHo flarpcrr,rii Nrc.lrr,lrx.rc-
cxLri.i npyro{. cUnparb 3jreKrporurll1 I(r! r-leKrpx,rccKtl,l nirullo,{(a, Con -
rLc r rucrxr,r, cBe.rKa, ()aKer r iLpyrh. topruxe BeuiecrRa (puc.6.l). qcNr

BbrLxe reNlneprlr_pa, rcM Solcc aHeprx,rHo nRuxylc, ilt.o br D BcuecrBe.
llpx ilocraro,rrrocrl.qr,Ho\l HarpcDe aro\,H o6oro BeruccrBx, cl.tutKxBarcb
,tpyr cxpyro\r, cfloco6rr,r Bo36\,xnarr,cr, llprl :rro\4 Haxoarrur4ec, n Hrrx
j.qeKrpoHLr npno6peT anl ]rollonHxrenbH\'rc 3Heprrlo. tlcv Bl,rrxc reMne-
nnr)n. ,. \r r u,,.rbrl(ir . r. ,ro\r,.r. r(,r oo..n uc ,r et-

Pz.r ir./. ,Iprcc aaruo B Ho,,BoM He6e o,
Iopruero Bo:ropaa. r$rulnn 6Lrj Mnor
HeH r.\elLk ii rxpnxa6il "ll1noraypD).Ka crpoo. npo!3oufu6 Mtu l9lr,ox! &)
.|cMs Bxinra ,1l,plx.6r, B aNe|rMn.(Iil
n'rar lluo &rcpuj. I]p i,epHo 190 000 !'
B.nopo;[ copL']o \Jclcc !$, ra 5 !uH}1,
)rnec!xnli,, l5 c.'tro,cr. npu! ra lo)Mpx

(inrfeN!.rnrLrc ,1 p!
,montr (u Bo3lyuH6re urarx(n) Ha,(u,,o,

',emDocrN 
(xon rr ropord) ,rr,len
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Ixx cnocotrHhr ranacr lneK-rpofl t,t.

O,lHaKo jlorro or tit{rxcK, 3Hcplux
orrn yxcpxarr, Hc Yoryr: !epcao,reHb
KoporKoc BpeM, 1a np.rKrr,ruecKx
yrHoBeHHo) r-[eI(rporr,r rcpr lor 3a

naceHHy,o ?Hcpr r'rrc, no3lpaurae ee

I tsrlne (roroHa <qacrr.flrir' cBc'ra
(no-rpeqecI<r4oroc> ponnrenh-
rrLrii llalex croBa (boc, (cBer').
PirHHe 3neKrpoHbr parrLrx aroNloR
npfi HarpeRe r.rracarc'. (a 3irreM
IlcnycKarcr) pxrHyro 3Heprxn. Ilo-
3ro\ry Harperoe reno 3nyLracl Oo
roflhr pasHor{) rurcrn. tleM N{eHbrxe

3Hcprx, ooroHa. re\r <KpacHec,
cBer, a qev rrreprrs rr,rIc. rcNr cBer
..o,1)-.6ee,. tlpu o,rcH6 cia6oiy Ha-
Ipcsc BcurecrBa OoroHbr raMeror ra-
Kylo Hl,l3K)'lo rrlepffilo] 'rlo ora3 xx
rre BocnpfiHxyircr: oH, nrperor,, Ho
Hc crcrrr. CRer, cocroqurrri x3raKxx
OoroHoR, rra3LrRacrc,{ xHOpaKpac-
l1brM. rroroNry (lro oH Haxonlfcr 3a

llpcxcnaNrv KpacHoii o6,1acrr cneK

rpa u HeBuxuNr (1r.r r.riLrrrr rlrrz .I{r". rr(Dprl(p.rcHbrii cBer KaK 6u Ix
'.r,. r'\r.\rr.,r,..rr. \l ur,,. ,lprKp:rrHb\ rvre "cirii l.,..1

HanpuMep, xopo!ro lPo i

Ecxu nocrrrcrr!o Ioubruarh rerrneparvpy rerra, orro rra,rrHacl.cnc
rr,rrl,cq. x rro uucr) cro cBc!cHl{,l onurllr,rii MeriLtnypr Nioxct o pcrlcn[tr,
rcMncparypy pac(rLrcHHoro ueraJrna. tlpH +500... _1600 'C rorMrer.)|
rc^rHo KpacHbrii une r.,r)"rh raMcr||U ji r r cNrro rc, rrpx +600 . +800'C uRc'l
craHoBxrcr Br.rLxHefio'KpacrL,r\r. rpI S00 . + 1000'C rpKo-(pacriLr\r,
npu + 1 00{1... + l l{)0'C xcr LrNr. ir cc.]l BcxrccrBo Harperb e[le cr].qLHcc,
oHo HaqHer fl cIt,c(.uL 6crLrii cBcr (Hcx poM roBoprr: (loBecrx !o 6enoro
KareHr,rj{,). Korc,'ro. cL!rbHo pucKljllfl tr MoxHoniLreKo lre Bce Tcna. naxc
MHorue ML'r,rirr r,r crop,[ Ha tsornyre rra\rroro parLllrc. l,l rcM 6oree 3ro
He no]ly,rUTc,r c ncpcBo x.q a.,r ac r\racco ii. BorL\lcNl. HirrpxNlep, cnr-
parjE oi rrrcKrpolln rKn (oHa c!c-'rar:r Lr r ryroruaDKolo cnnaBa) x Ha,{Hel\1

nponycKarb lrepe3 Hee Rce 6onee c .rLHr,rii ixcKrprqecKxii roK. CHa'{ana
cnnpa,lb ocraerc, re\illoii. \oT, u I opl.rcr, a noro\,r HalruHaer caerlrbcr.
CnepBa cBer 6_\,1e r),rr, raN,crcH B rc\rHorc ((KpacHoe KaleHxe'). 3arcM.
c noRbrurellIre\1 re\1ficpa1ypbr, uDcr craHer rpKo-KpacrrrjM. flot'o\{ xcn
rErM.a Koua uculccrDoOyxerHarpero.ro6eIoro kalcHUr, (Ki]Kymx3neK-
rpxqec(oii xyrH). ts cro rlryleHurl nornrrc, ,rcc uDcra paryfl{. npaDna,
cnxpiirrb a.,r{rK;1no 6e,roro Kajre,ru, H:I pc' r Hc ynitc rc, cnnaBHuKeIt
x xpova (Huxpov). u3 Koroporo oHa clcxaHr, eue paHhrxe pacn-rra8 rc,
xnx crop/r'ri pn.0v\e. A n i ry.o .rdBK!tu \ \ru,recl crnyr)nn11r/Hy
voxHo Harperb oqenb ct{nLHoi Hir pacnxaB(eHHyro nrarllrD, (+ I770 "C) Hc
Bo3r\{oxr ro ,rlaxc c\lor]]crr, c Onx3Koro paccroqHUia - r racron LKo ,pK, ii cBe I

oHa r4cnvcKacr: Eurc cunbHee no ruHorux rbrcrrr ryiu\cou MoxHo Harpcrr,
Beu(cclBe ts laioo6palHo Cxnr,Ho pacKirqeHHoe reno, KpoMc
oHOpaKpacHbrx v Bxflr'ibrx nyqeii. riclycKacr raKxe ),nbrpaoro",reroDLrc
n\q,] roHI H"\. rprcq .i nncre r, ry l,.'oneroBoi, Lcr crek t.r: H r.rd,LrHx
,1rla lcBepx,). Llcrv Rhturc rcNflrcparypa rena, reNr oHo epve c8e1m r rcM
6onbue [cnycKaer !nbrpadrhorrcrotsbrx riy,]ei:i. TaK cBerercrr Bce Harpclbtc
Te,,ra. RTo\r,ruc]lc Haurc CoiHue x 3Be3nbri no qBery3Be3aLr acrpoHovbr Mo-
ry'r onpcrcrx lr, c€ rc^rneparlpy (Reporrrro, RaM He Ha4o rotsopxrr,, ,rro Jlyua
u n,qaHcI}r caMu He cBerrrcq. a nx[rL orpaxarcr conHe.rHbriii cBer).

Kur r.,rop cBeqarrunirk, | (,cr,r.L.r ve.rb,"i.urue pnrld re,rHr.'(
qacruqKu ym,l B n Ia\reHx. I-lx rcMlcpa rypa He raK BbrcoKa. no3ToNly rDraM,
KpacHoBaroe. B nnaMer npupoxHoloInia! eciu Bo3l_vxa Etq ropeHu,lro
craror{Ho, pacKarreHHLrx LtaclxecK yin, npaKrfilrecKu fler, lloJroMy raKoc
nraM, no'rrfi 6ecxBcrHoc, Ko.na B XIX BeKe norB .qncL ucpBble ra3oBr,rc

Oorrap , rJx rrrraMcHeM cxnbrro HarpeR[i cncI11ir-] iHbrc lKiL,rrL!bHbre cc'l
Kr'l). xlroroB.'reHHble xi oKcr4!oR ropx, r{ xpyr rlx pcnKrx N{eril-rl,ioB. Packa
neHHbrccerKr.filcflycKaqx rpKu ii ct]c r. Ko topbrMocBeulnx no r oqat\1yr111t ,t.

Be,repov cneur LaLie paSo,rxc no.,rxHU 6br"'rx 3axeqL Kaxxui.i OoH{pr,.
a yrpoNl noracxrLero. KoHc.lllo.3ro 6bl"!o Heyno6tro. C nor&lcHxcv xo



craroLrHoneueBoii 3-rreKrposrrepru r.iHxcHepbr, parpa6arbrBa, Kolrcrpyx-
l1xl{) 3ncKrpxqecKor'i,1aMnolrKrr, nepe6panu Nlaccy pa:]flx!Hl,rx \rarepuafloB
!nr cselrurerocq RofocKa: Bc,lb.reN cx.qhHee efo Haryerbroko\rj rctil rpllc
oH 6y!er cBerurLcr, rc\r 6rLrxc cro cDct 6yrcr x-qHeeuoMy noc,1e MHo-

b pa ryrnrr,rnron \r(ra,.rc BUnbopr!re. rorophry
ruraBxrc, rrpx orreHb BbrcoKoii reruneparype (+1420.C). Ho 3ro Bce paB-
IIo Ha\nroJx McHrrrc. lrcM reMneparypa noBepxHocrr{ ConHrLa (+6000 "C).
KpoUc roftr. cnflp[,u, Hc] ,1, oLlcHb sx.ql,Ho HarpeBarh, raK Kax 3a4o, fo 4(:)

BonLOpaM Ha(thHafl ucflaprrbcr x,laMnoqKa 6brcrpo
rrcpcropirc[. ncpBbre -ra\inoqKr{ cBerr4xrl rycllrr,r}, KpacHoBaTb]M cBeroNl.
iLcpo( cryx6ri y HUr rl:rMepr.Tca Bcero rxuJh Aecj{rKavx ,tacoB, t]ro6br

nonrrrrb reNrncpafypy clll'lpaxl'l. n IlnoqKu cr:L,r]x sanonHqrb ra3alvrrr. Ko
ropbrc c Ro,lLopavoM Irc pcar pyror MoneKynH .a3oB 'rncro MexaHur{ec(rr

Boibopa\ra nox ,taTL crl partb. qeM rrxenee r{oneKyIbr
r it3ar. ic\r nyquc oHt'l cnpaB",rrrcrc, co cDorr{x o6rr3aHHocrrrvx. CoBpeMeH-
Lrrrrc xptlrrlorrcRUc raNrnorrKrr cDc}rr Har\rHoro rpee! a .operb rvroryr r6rcr{u
qacoB (ra'(ueravnoqKx lerl<ooffrie,lrl, fto xrpx6oBxnHoilOopMe).

OnHaKo x r1o He yxoMertropxno yLIeHL[. OHx Hayqrnuc! n3iL!e'{tr-
BAll) Bonbop MoByro cnuparb B roM N{ec'r'ej r4e ofla cTaHoBulr, loHb e

u Bor Ror r{oxcl lcpcfopcrb (KlK u3BecrHo, <rae roHKo, raM x pneTcrr),
KoHe,rHo, rrr.{KTo n.r'"rno,rKy ilrl,i 3rolo Hc pa36xpaer: <neKapcrBo, 3axna-
nbrBaror B Hee eule rra 3a3o e. 3ro <rcKapcltsor Kpoue'lHbrn Kp[cr3,.L[xK
()6l-r(Hor,chho.o xo r:r. b,,0Ho !nrproBb||r pr'crBnl roropori,ec L B Kr^jL'ri
IoMaurHeii aflcrrKc. I(nK xe noa (ne,{ur, pacKa-qeHHvro cnupa,rh? XuNfl{

(x ooHapyxunx, qro ec,1x B raMny
RrrecT HcMHoro xoltHbrx napoB! oHx
o6pa3yror c aToMaM,l Bon6opaMa, Ko-
ropbre yxe noKxHynu cnxparll,, nery
Lrre xxMxqecKxe coelxHeHuq- Korra
3Tl,l coclxHeHu, cnyqaii
rcrc, R6nM3x pacKtulcHHoiii cnnp?L,r ,

oHr,r or cxrLHoro xapa pacna4arcrcr,
arovhr BorhopaMa Ro3Bpau$rcrc,
Kyna M nonoxeHo - Hacn panLi

a MoJlcKynbl ,oaa!
Boii dla3e. rra,{ Harcr rrcKaTL HoBLtx
r6erneuoB,.,{.1066r BolBopr.{rL r.rx

Ha npexHee Mecro. Ena.oaapq sroi:i
xl.lrpoclx reNlneparypy Bonbopar\ro-
Boii cnl,Iparu RraKxxraMnax ( xeure

u) (puc.6.2)
noBbrcr{rb. Bbr.

lro3NloxHo. Bxnenx, HacKorbKo 9prre

roprr rano.eriHr,lc rltlNflrrir (Ha p N'cp. | (l,upr'\ oBHr rrcxL:reii .ru r06 -
neii. B Kr{HonpoeKropar) ro cflsHcHrlro c o6brr rbrMr{.

K, r. r,r. ( novoubro Lexii ,c r o )ir.,x,r
HeKoropHe MeTtur.r l, oqeHh BbrcoKoii creneru ,Ircl'o [r. nl, 3roro 3amr3
HeHHhrii Merafl [ rrafpe]ur)t u lapax xoait. np ]roil o6pal),ercn neryqee
coexuHeHl{e
TLaHHOTO r\rerafira. flory.rerrHoc ra 1()()6

pa3 oe coe4,rHcrrxc rcpeHocrr n npyrylo
qacrh peaxropai rxc cto uBorrr a Ko -
rnKr c pacKaneHHoil flpoDoroI(oii xr ror o
xe McTtu|ra, Ho ro.rrLKo npenrrap ].cfl,lo
xoponro o(rxrlrcHHoro. Koru3 "leryrree co
eaIIHeHlle Nrcl'aLr|la c oiloNr HatrxHaeT lla
3roi1 npoRo-loKe palriI I rr,cr, Dr,rAe.rrfir-
uxccr naDbr r{ola oTBorlrT R 1() Nlcclo
peaKlopnt rne Haxon,lrca rarprs clllruil
MeraJri. a Ha nporo.(oKc Ha!xHarcr pac-
rx KpxcftL!,rhr Bhrnerr rjflreroc, Mcrilrrna
ollcHb BbrcoKon !ncrorbr (puc. 6.1).

Bor6yr!6rr, 3n eKrpoH br B arovax, rrro6L,t oHU Haqiul, cnycxarL cDc1,
Moxrro u no npyroMy. Hanpxr\rep. BrrravnaJ(l.lHeBHot 0 cDera cRer ucn)rcxa
Ior prlTHbre naplll. a 9Hcprurc aroMbr pTyr[ nony,ra()t ]a cllcr 3neKrpuqe-
cKoro pa:rpr4a. Ecnlr rpy6Ky Inr raxoii rraNllrbr clerarb xr c cuxirrrbHoro
creKflil. nponycKarcuero ilxbrpaoxoneroEl)lii cBcr. ro.1:lnaa 6y!er ropcrb
o,leaHo-cxr{uv cBcroi!1. LrcnycKa, raKxe r{eRu,tH\rr,tc )'lbrpi(bxoreroBLre
.r\qx.(oroDbey6 Fdr,- \rxkno6oB. T.rRxe Ir! rLrI r.. LFi....Krep, rD-

HbrMx. xxycraHaD,l Rakrr R 6onL,Hfi xax l{ nonI{l:rlxHfi xa\ x ]lcpfioluqecKu
BK.rl toLra () r rr-[, cTe pr.1,1r,r3au14 r, noMe lucH x ]i.

Ecnn rpy6Ky nn, riaMnH crenarb i o6L|rHoro creKra, Io nokpL r,

ee l{3Hvrprr cneu aurriHlrri 6cnHM nopouKolr - -rrloitLlHorhopoNl (o xlo-
MrlHooopax Mbr exre norouopIM). ro ]ror noporloK. nof.Ioura, BPenHbrii
r.Lq, rlar yirrDaoxoner. caNr HarrHct cuelxrbcn 6erbtiu cBeroNr, l4Houa
3rol cRcT ,rMcer nprrrHhrii xe"rroRrrr,rii ot tcHoK. Koropbtii np rrac,l cNty
c\osc rqo c colHJi'Hblrr (Bc 

'ov, cootni. i - ncHHo ( ,. r.rut ov ,rrlcHt
Hhle narunu rlHeaHofo.6enoro, renno-6e"10ro xoloxHo 6enoro cRera.
9rr,rlanrrrr :HaqrrrerrHo 3KorroMr,t(rHcc raMn HaK:LrriRarrur: coRDcNleH

Ha, I I Ra1'[Ha,li oNruHecueHrHai{-!aMna/racr
75-Rai-rrra, naNrna HaKilrxBaH.rql CpoK cn),x6ri nrcyxHecueHrrrbrx r.raNn
raKxe B HecKonLKo pa3 6onbrxe. Eure oaHo npeu\ryuccrBo laRnetrr4e

apoB pryr[ R nrcN{uHectleHTHoii jaMne Hx3Koe, norroNty cc tpy6Ka q}.r6
rennaq, cnyrrxrlHono Hee norpolyBIlIr]c6, HcBo3MoxHo o6xe,lLcr, rHilqllr.
y\rerrhuraelc, ollacHocrb Bo3roparru, n.qacrMaccoRofo

Ho ec-rL y]trcMrHecueH lc prrrrrHar oco6eH-

l,ll

P/u 6.J. lif,,c,r u,,, ,u!f orrr,

I
Pr.l 6.2. frr cpaBs rer6Ho Herioi6ure
!oIasMcPy runorcHB3rc nxlrnHrabru.

^rr(N 
rerLno ep(rii cucr: x MoruHocrL

(oHa Haru.rni nd uoKre) cocrau,cr
:1000, 5000 ! l0 000 Barr. . narc MdnL-
sB'n fl'aMerp (on5!' B.e,o 18. 60
90 M! coorucrcrDclro. O.rra raka, raM

Ir r,/er ocRerurL orpoN iLrii 3ar
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Ilocn,: n rtlrx concpxurc, Ilc\r oro prylrl. x Kor]ra rit]ixc "rravnu npocro
Bbr6prcr,lsil()r rra cBiurKlt lnc orrr 6hrorcq, rlo rrprt|onxr K larpr3HerrHIo
BO3Ay.\ir ll rlo\rBLl r,torrr r LrN Nrc r iliuoNL

l. I k lltp.r\r pr) r ...r.,\Ir( -:,F.hrr r\r enlHI'llI
fa3. a 1py()KI clcjrarb ni r)lofl.rrraxoro Kllaplrc8oro clcLqa,

r.\rrljpirrr_p) rr nor,\ rl,rh'Ia\rrrv rxrra !ropHoe cojlH-
ue'. 14rcrrlo raKu\r ra\tlrir\rr H c o6-rytrarcr D rrc.lriK-rrlHxKax. xor:lir
Rpa! Hir nrilraer <KBapu". ccij,rrc xBlpxeBbre yrbrpn4xroxerosHe na^rrLr
t\roxlro KyI[rL crlorll]oBa1b iur, Jalilpa B 3[Mrree RpeNu
(oco6elllro B ccBcpHr,rx paiioHax c rpaHLr, rre Nriu

Horo yxrir.lr(r()tlonera). onHaKo co6xoauNro oqeIrbcrpofo IpxxcpxrBarr,
c, xHcl pyKurrLr, qro6br rre fionvlll'rl, oxom (oco6eHr() I rir-lo 6epetrL frrarit).

yrr,rpaor{ojrc r rro,rcrcH.
PI).fl1fite ravnti BbtcoKoto jtirLqeHxg. Hanono6xc rcr, !lro npurreHqror

B Ka6HHeTi\ Ox3rroTeDanxx, rlcIpaBHo pa6oraRrr ,!rH ocRcrllcHn, ynxu.
3r'o xrloiirhrc ,1rnnbr: Brr!.rpr y Ixri (upucBa, raMril, a cHapyxr{ - 6onL-
I-Iroii crcxrrrrHbrii 6amoH. raKxc IoKpLnr,rii,lrHyrpI JrroMHHoOopoM, Ko-

ropriii x rr\,rrxcr cBcr. HccKoxr,(o r no\rrflalouuriinrcBHoii. TaKue naN{nbr

Nrollr xrrell, \(ntlHocr, l],1ccr r(r KrfloBarTi ,{x r{cno,,rbjyK}r]r-r,l ocBcueHru
+,( h {hr rupu^Hbr\ \ i.roB rr()rl(. r re rpni}(ri,

coJlarb ropouee oc$clllcHIe Ira oo-lLnlox
rrroura,qs. /alj{ sroii [crtrt xcnorbryror

jlir\flrbr cBcpxBbrco-
Koro raBieHr{, (pxc.6.,{). B raKoii raMlc
)icKlpxlccKxii paJprll collaerc, Nlcx-
rty IayM, rlraccl'lBHr,rMrr BonbsparuoBbrNJH

)rrcxrpolai\lr1, Kolopr,lc lnlarHbl B KBapue-
DUii 6aLroH.,[arrn:r llrronHcHa oDK€.,rbru

-roBoi! I HrOpaKpacHoi o6.rac1,r\ crc(1pa n rororl, rlcrrorb3lerca B Kaqe-

clRc rrcr' rIlllrir(Bc ra B pa irx rru\ r nrliop:r\.
Mllorfie xflrcxx 6o.'rbuxx ropoaoB laMer n .,rro rr rlocxenHue rorlbr

He6o no rogaM xMeer Kpac rionn rc - opaHxe Bbr r,i qBer, oco6cHrro B o6naq-
Hylo rorolLy. 3ro npoucxonxr rrc1lNly. llro !,rl ocBcrucrlxe yrxu x rlr'Io-
xr:L4eil c rarl'l xclo.rrb3otsarb Hii rplrerLre naNInr,r, li Kolq)brx cBerrrrcrl napbl
He pl) rx, rr H.lrpxr. cBer. J]ry,racrrhrii pacKaqerrrrurrn rrapamx Harpxr,
3HaKo\r,1n5oil \o:rqilKe. ! (o[)tx]ii riorb par.y6eran' x nonanal Ha,opr-
ur)rc ror(Dopxr nocorerllr,rii cyr. xerrrbrii cBer naporr rrarprtj{ aoBonLHo

crlrr,Ho olilurlaercq or co.rrrcrll(n o cBcra. florro^ry x rrnrpxlo rl06aBnrror
Irplrxc Melnnibr, trro nenaer cncr xe,lTo opaHxclruNr, HarpxeBHe 'laMnbr
3KofioMI'rHCc, rir( KaK rpx roii xe xlrpare !neK'I]ro)IlcPfr{x narcr 3Har{l{-

renbHo 6{inI ryro ocBenlcHHoc lr..
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JltotrluHoQopu - lrcroqHHKr, <<xo,iloAHoro> cBera

\I\lltlr cHHrer,rpoh.rltr vrroxe(]BU LUenx i it. |'otopbtr \,,r\.
o-ro,'lll6lNllr. TaKrc B€t!€crDa Hi]brBamr nK)MIlr()

Oopa\Ir (or rarrrHcxoro lrr.n "cBer, r, rpe\ecKoro .4ropoc, - .llc
c)urrii"). tlro6hr I'o\ll ro(lx)p cBerrtrcr. cro aro\ru Haro Bo36\'xnir ,.

r. e, o,,lRoxHrb rHeprrtrc.Icru n, rro IloxHo p nlli$rl clloco6atux. Crifl,tir
pacnpocTf,aHeHHbrii cnoco6 no]6\,xncrLre cDctoM, Rxrruvbrn !r,rtH yjt,-
rp dnrorcrtBbrM. O6ure r,lJRi Iroro raKut!, cnoco-
6ov, - rDoro,'roMxHccrLeI'ur. y Hcc ecrb xxc pr J ouxr'lxocr,r. Tax. ccrltl
3o.r6yx,(errrtoe cBcrolr lrcrrtccrJ() x ),traer cBcl o,rcrrb Kopor'Koe BpeNrrr

noprn(r ll) * l0 'ccKyrubr lloc.,rc norrorrenx, Bor6yxnaoffu]ero (x)-
roHa. n rnxoc ,r3jr)!rcHllc Iln,h'nacrcq Onyopecnerrureii. CEoc Harlra rrc
rro'l'a,rrl ,trr!,rrcHx,l rro:Iylrrrrr or HarBaHrrq vrtHcpa.la $-1loopxra. y Koro-
poronirrHoe r&reHrrc 6r,uo BrcpBUc o6Hap!_xcIlo. Kpllcrtrrlru Orloopxrl
noDoiLllo pcnKy. ollr Ko [itlolrle I:] r]ac, Bo3l\toxrrc, Buae_rtx cuHL'lriltoc
cBerrcrrfic Kpxcrarr",roB rir4[il]rxua ua coxHe.rHoNr cDciy. reneHoRr-roc cRc
,{errfic DrcrBopoB OryopccrLcl,IHa lrnl,I )o]yHa (3r KpacrjrenI, xrrortrii tlo
6aRnror K uiaNrnyHem ,, 3Kc'DaKraM,urr BaHH), ,lpKoc ctse.reHne 6a(cHox.
uBerHHx a0uul, neraleir orLcxilbr. crleutianbHbrx xp coKnrl, Onovtc'rcpot'
(i,apxcpoB) fi r- n. Bce oHlr corepxaTTaK Hairbr r]ae N brc ,rHe BHHe O,1r-opcc
ullpyrclulrc Kpa€nreru - croxHbreopmHrlLrccKxecocjl Hcrrxq,norlolrrilll)
uurc yrtr,TpaoloneroBbre ri cl{H e co-rHelrHl,rc rry,rn n r y'{alt]lnrre rc-
rrcHr,rc. opaHxcBr,re xrx xpacHr,re. lllKo-,rLHx( rlra,4utltl KiraccoB. patrctL
xo upo"o o(n.rucH np\o, +.ryopc(ueH PoI Knl(,\n vo,(cr . ne,rb rfrl
oIIacHocTLro ncpcxonyrb ]'lopory. raK xaK rrroocp yBr,rAnl cro u3n:LqeKll.
Eutc rrc Trli ,,raBHo B MerpofionHreHe Hexoroptrtx fopoiloB
rrLrcl,lypHIlKlrTL|. rrp,rHufin r(ciicrBxr Koropbrr ocHo86rBanc, Ha 3ortreKrc
4,rr!,opecucruxx. B r!,pHxKcrH lorna Hano 6buo or!cKxr6 xpyfibre nnacr -
\racconhlc xeronhr. n Koropbre 6Lt.q norlteuatr (hjyopecuxpynulril Kpn
cflrexb. BHlTps rvpHllxcia 6l,[,ra cnprrraHa pr]THa, irirrrno'{Ka - ucrorr{rrr
v.rLrl.r,lt'fi).reri. noI r.rrc]B]ia\r roTopL,ro npo.rcrilr.rrurrir \ r\!o AJt,iH r.l
MrlroBcilllc Dcnl,rxxR&[ np(oii $nyopccueHuHeii - D MocKBe cyHc lojry
6oii, B npyrux roponax oHa Nroa,la 6Ln6 xHoro uDera. CneufiarLHl,rii drctI
rneMcrr pcurupoRarr Ha 3ry licnbrurKy x orKpbtBaI poxon. frrnr r uclt,
aBroMirrir. NoxHo 6brno rrrcrxrh rry rpKyK) Bcnb Ky.

Cxnbfioii (rnyopecueflrLxeii o6nanaeT xHHr,tH - c,qoxHoe opraflu'rc-
cKoe cocrlr}rcHnc xcr.!rcqxrenbHo ropbxoro tsKyca. coreDxaueec, 3 xopc
\xHHoro rcpcm. XuHHH trcrrorb3yror KaK -lc(apcIlro .)1 ]ri!r,lpfin. a ra]ixc
no6aBnrk)r ( palns,rHbr\r roHHinpyrcufi\r HalIlTKitrr. l\4i'-tbte no6aRKI \
HIrHit rrprr/,lak)r HanxrKaM eyrb ropb(oBaruii np B(yc. a mxxe... cnocof)
Hoc1L rpKo cBcrurbc, non jlciicr'BxeM y,,r r,rpaollorrcl'oB ti x .qy.reii l

()rlopecrL pyK)urfie Kpnc rcnl{ Bxo4er B cocMl] r!,florux Nro()Iur\
cpc,lc'rB, 3i(ccr,oHU BbrnojlHrror ponb onrxr{ecK[x o6cnfisarc,,rcii. o Kor)tn,t\

t.ll

P,4: 6../. 1{)prnn,
6enHM c.erori

cBcn\ni n,btur laerer!,
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Ptrd 6.-1, lrr cBerrc, ron \ropa norc
roB6srn ryraM( 100-py6neBa, Nyr(rpa

(prrc.6.5). CBerqrc, pa3rtLt\t uBcrov Ha rcrtHoit ooHe o r,renbHbre r-rre\rerI_

rhr Kynrcpu - Hannl{cll. y3opl,l, ii raKxc s(panneHHble B 6y^{ary BonoKHa.

14rio i OoroJrnNrHHecucHutlrt He rc!e3aer cpa3y nocne npeKpilulcHr,
reiicrBH, r{crollHr,rKl Bos6yxnerluq.'taxa,l ei pa3Ho[llrlH ocrb HaiuBaerc,l

Oocoor[cueHnxeii(orrpeqeckrl\c-:IoB(Ooc' acRcr' r'4ropoc'- "Hecv-
urrln,), OHa Moxer ilr L.Irbcq or,[oneii ceKyllat l Io HecKojlt'Kvr qacoD n aa-
xe clroK. oocoopecueHul{lo opraHuqccKux MoreKyrl MoxHo Ha6nrclarb
ronbKo a cneuuarrbHr,rx.fla6oparopHllx ycnoBxnx. A 8or c Heoprarlll'rec_

KnMr{ Ooco6pa\tx (yxapeHue Ha 2_m 3()') lHa(oNr Kaxrlrrii: tr\rx noxp6lrbl
(xoH(qrro. ulHyrpu).ravnH rHcllHolo cBCIa. I laK^c 6&[ loHLl pl]lHLl\
cBeTurr,r{r{KoB Ha yrrrue. IIo cEoeMy cocraDy cro 'laluc Dcero cocaxHeHx,
Mera,,ulorr c Krcnopo,(oNl. cepori. drocoopoNl ll KpcrltlrrcNl (xllMxxrl raKxe

coe,4fi HcHrq Ha3broarcT oKcxaartll, c!-rsoxlnMH, (rocoaraNlu x €xnuKara-
ru ). KpoMc arnx BeurecrB B cocraD jrlorrnxooopa Bsoilrr raK Ha.rblBaerrHe

aKruBxpyror!fie no6aBKI,r cypLr\11,1, 
^lapfaHua, 

onoBa, ccPc6pa, Men, u apy-
rr,rx rrxejlLrx NleT&[noB, flopoLl]oK nxrNluHooopa cBer,lTcr. Koraa lla Hero

nonanacr ynhrpao[oilcroBoe HJ]rr_t{eHae. KoTopoe BosrlllKaeT B napAx pry

rl,r norl neiicrBne]r :r,T cKrpnqecKoro pa3p,ua. oT rattll aHcBHolo cllcra He

rpeoyelcr, 'rro6br oHu o6-!a,4aq!, tloc,leclle'lcHuclil, r c. cBerxnrlcb nocne

orktrnlreHuq oT ceTrrl r,laBHoc ilrl, Hllx llblcol(at cBc'loBa,l oT,qa\il. npr-
nrHbrii ,1rr,l r,qa3a uRcl H c-Ia6Hr LHocr6. ,rl rJrt x Hooopbl lLlrl lla\ln nHeBIloro

cBera s,,tlrycKalo-rc,r ,l orpor\lHotl KolxqeclBe. B \txposov B|tnycKc acex

KqaccoB jl ronri fi ooopoB uxno,, cocraBrlrleT npsilepllo 90 7o.

HcKoropbre npoNlblrxneHHblc nloNlr{Hod)opl,l 06rlaJL:lol rloBorll>l'lo 4[rl
TenbHbtM rocnecBeLlelluerr, H3l\lepreMLlv MHor}lMll [lxnyraMI{.3'ro no3Bo-

rlqer ficnorhfoBarb xxlrt noKp$n.rt,r otlocp6laroB It clpenoKqacos. a raK_

xe r:rerancii )rpyrrrx l{JMep Tcrl,rll,lx npu6opoB. Ec-ru npcaluerhl. noKpl,lrLle

-rloNr'rHod)opoM &'rL{rcnr,Horo Ic !IBnrI. <HaoBerurl, llccKorlbKo \1u )"r Ha

conHue, lo ooToNI Ir lcNlHore oHll 6ya!"r c8c'lrlTbc'l He o IH l{ac - C}lalltrna

,pKo. florou Bce 6oneerycKqo. B xoH[e 1980_x ro,1oo rpynna 3Hr,v]rlacroB

ulKonr,HrKoB nepen noelaKoir BneTIlx)lo xllvoqecKylo xlKoily B norttocKoB
HoM ropoae []ylllxHo 1c6pocfinacL, tl Kynlrxa Ir Nlala3uHc xlrMpea(Tll]oB Ha

y,rfiue 25 OKT a6pq B N'locKBe (ceiirllc He'r B IIoN{,rHe H :)loro Ha3Ballu, ynu-

trhr. Hr{ Mara3nrra) xloNInHo$op l rna OKtl-O3K (axrxBxpoBaHHbrii \tenbx)

cynhoxn (l{HKa) no ucHe ]6 pyoneii :}a Klt,'lotpa\lyoB!-'K) 6aHKy - HerlaqHe
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{eHbr rro Tev BpercHau. Ho oHll 6bulx llorpaqeHr,] Bc ape: nopouioK rro-
i,xHooopa pe6qTa cveuan,l c )noKoulHoii cvor'roil l,l HaMa3a[r ]Toil cMe-
cBro HcDecrb orKyla lo6brTr,rii lepen co6aKx. Koraa cMora 3acTbura, .repen

[loxHo 6Luro l{cnoIL3oBarb BcaMbx pa3H006pa3Hbrx c firyauuflx; HanpnMep,
<HacBeruB, Kax c-qe;r!€r non rpKoi{ na|lllmii. Bsecrr HeoxuaHHo B c()cen-
H rolo Kot HaTy, rrle I Tc rrr Horc noxir rbr BiLrr H cna iiabr. goocKr 6hL[ noTprcarc-
qxfi... nocne nonoxcHHbrx u rIKoii cxryxrL rl BH3roB (flecKorbKo HarrrpaH-
HLrX) allcnOnHUltltX> RO ACCNr npu:rrJ.]|llcl,: Illlr&rX MapKy nIoMuHOoOpa,
k ero Oopvyny, fl rtlxc ue Hy l'yxo ro rrc,'l,r Nr oc m8a,rl)lh rolbKo n poqurarL
He6o-1brxyrcxeKu ro o <xo-ro,rlrror\r cBereD.

,rIrcMxHoOopu ruur 3KparoD rcneBriopon. voIlrrrofoB. ocuunJlorpaooB
orHocrrc, K Karolorro\rr{Ho4DP ir - oll rror6y)r(tilroru nyrr(oM TeKTpo
HoB. Kax H OoronrcNrrHooopbr, oHx u3nccrHhr c XIX rl!l(lr. EnLc rt lll9] rony

r.lluno.rnn H(cuer{I rr 6u ro IPc-Lro^cHo IunolLro
tsarb )./r(r(rpoHHo-.ry,rcu}lo rt1)6r) c varcflbKH\r oxor.rhuv Hr rL,HKoii &rrrc

NrxHneDoii oonbrx, o6n<l4arcrucii cnoco6Hocrbm nporycKarL errcKrpor{Lt
lNarorIlr,r(.r\qIr Ixf\,{v )ro r.,"r,o.rx ro r iv'ra rh 

^(Icl 
rrc l rcKrFr on k.r

par,,ruqfluc tseurecrBa np,lro flir,lor-1lxe. n rc t]BaKu\rc. B pe3y.rr,1'aTe 6blxo
npoclrorpcHo 6onLtxoc qficno o6pa3uoD rrH6paHrJ rc. Koropl,rc cBeTrTc,
no4aeiicr'Bl{eM 3nexrpoHoB n y,l ruc. B Ilac'Iruutee BpcNrr ro NlacuTa6arl Mr'i
poBoro rrpou3Bo,qcrna (corHH loHH 3 ron) Karononrc\txllooopH sanltnlarcT
Bropoe Mccro nocnenaMnoBhrxn()runHooopoB. He(orophre n3 Hll)i nepecr.
roT cBeTfiTLC' nocrc npc(paueHx,l Bo36pqcHue oqeub 6blcrpo; ccnu 6bl,
K flpxMepy, ,rcMxHooop Ha 3(paHe reneR[3opa cBeT xncrr xorrr 6Dr ce(yHAy
nocne Toro, KaKc Bero yrxen (pl{cyrcnlxii' x3o6paxeHl,le 3neropoHHbri nyq,
Kapru HXa Ha 3KpaHe 6$rra 6H nonHocrbro cMa3aHa. KcTarx, Karono, toM uHo-
Oopbr Mor14 cna6o c8c'rurbc, x nonAeiicrBr.{eM o6hreHoro cBera:ecrH ron-
Hec rx u r cnHo re r rrpaH) BbrRrru,reHdoro ircpHo-6e toro re resx3opa rprJrio
r'raMny, a 3a'rcNi BbrKn,oLrfiTbee, To HeKoropoc BpeMr 3KpaH 6yaercna6o cBe-
Iflrb(n. Anl'r lrrLrroNrtrHoOopaM. Hao6opor. cBoncrmHHo nocflccmlre rc,
qTono3sorre! HanprMep, neralb oororpaor H bhrcrpo nporeKarcLuux npo
ucccoRc lKpaHa octL rnolpa{ra, 3ro raK Ha3brBaeMLre sKpaHbr c (IaMrTbto'
(oHx ecTb Ir HcKorophrx ocuxnnoapa(bax, patrxoiioxa({oHHbrx -rpy6xax). Aul
non) {e}rlu uBerHoro x3o6paxcHxq xcnonb:ryrouror\runo{bop6t c lpyrnrrH
aKTrBaTODavx. HanPr{:!rep. B uBerHblxreneDn3opaxcMHeecBeecrMe 3xpaHa
MoxcT !aRaTL cyrboun UxHKa, aKTuBxporraHHbrii cepc6porvrr 3er'rcaoe - To
xe coenllleHue. aKT[rll{poBaHHoc Me4hro, KpacHoe - cynh6}r,q pcnKoro Me-
ftrjula iTTpr rr. aKrx r ,tpoBaHHbrii ellle 6onee penKHNr rrcranno\r -clrponreit.
Pa]Da6ourrbr l{ npyrrrc KoMno3fiur{x, B Koropbrx corlc]aHxe rpex ocHoBHr,rx
uBcrots r,f.lLrx,rHr,r\ coorHoxrcHxr\,acr \ 4,.1[r'rollt] p'rl oo6pir.Ir].r\ ol
]'cHxoB. I4 c r ronr,3ylo,rrr oHl{ x n px npoH3Bo4crBe KoNt r r LorepoB - llJt,l rKpa
Hoa UBcTr'r LIr r\roH rlTopoB. K KaTononrc^rfi HooopaM 6n x3KH peHrrci,on IoM lI-
Ho(bopbr. Kolopbr\rI noKpbrrbr 3(paHH B pcHrreHoBcKrrx Ka6xseTax - oHu

msopnxocb B pa:lncnc. noctlrueH-
HO\l rcxHuKe 6CJorracHocrx. "!rc\lu-
trcc,I,rpl"rolrrxc Kpacxrenu 33or1rr

xn, JilrxxTr,l oT llonlle,'IoK r I Ir Ie I lex-
Hbre Kynrcpbr- Nlrro.He Rrl]:lc.,rx, Kal<

Kaccxp npoBcpreT IIo,rLl ll H Hocr!
500- unu 1000-py6ncBoii Kyrrropbr,
no/lcTa8,lr, cc noa sneu illlbHblii
ynupild)nonercBbrii cBeTrlrbHI{K

6 lll]l l,l5



Px.r 6.6 Ha (xrroora,i n lti97 , o/ra opaHuy+
c(rii raMoxe , x npocMa,prRaer co,repx!\1oe

Me^ry !c,!rHh(oM
peHrrtHoBcNo,o r3rylerr, x npu6opoM. rc
lopun ots lepxnr 3 pykax ! Blyrpx iroropo
ro r(pas. cBcrrurnnc! non xcilcrR,,cv pe,r-
.cHoBc(xx rryccii oapffrrre Rr Marxe rf jlB.
oocrorrcnLcrua: Ro{repBLrx, cU Nrotr .xtna
cnyor, Bcero

QLrrx, PeUIcHoM noBLrr iyqeiil 60 Brop6r\.
daiirhnxrex! ! caN raMo

xyqen peHr.eHosckoi raNlnBr, rcrofaq ur:r
Ha Ha c[ M(c. ccnqac xarKc nD RL,,krl,cH u

PcHrrcsoBcrctu c,,'vm E crolrnrnn ,,ce.ron
drteBxor npo.BrH

'roBa 
,L,ii sau HUii oapry(, a B xo]re o'bo

porya( n Mrinu!!.x{n .orppHrk B6rxo.urr B

coce.uHElo ko\lHaT!

cBcrlrc, rlolLjteiicnr c\r pelr.r-
rcrroBcKnx ny,reii (puc- 6.6).

B oracxr,Hbrii ruracc Br,uc
jrr rlr ?n c Kmorl ro\r x rrod)op l,r

BeruecTBa. cBeTgl1lr{ecr no,q

AeiicrBlreM 3neKrpxr{ecKoro
nonr. oHu HcrocPcncrBcHHo
rpco6paryror 3xeKrpr{rrecKyro
rlreprxro R cReroRyo, norpe6-
nfi o'reHh Nliuryrc NouHocTb u
o6na4a, o.lcH! 6onL[(uM cpo
KONr Cnyx6ri. Oaraxo cRerrl-
Mdcrh rneKrpo,qnrvxHoOopoB
Ma,la, no3roruy ux xclrojrr,3y
ur ()6br.rHo l!.rfl cBcloDoii cl,rr
Hajix rauxr Ilanpuvep. rra/lt-
nllcb (BblXOn,. cRerrua,rc,
rcrcHbr\r cBcloNl n KoHllcpl
Hbtr ],Lrritx, Tearpax x xH,rore-
arpax, - 3ro KaK pa3 npnrv,ep
rreKrpon'oruxHo0opa.

HaKoHeu. rocnqrHr,
I(iac. nx)MxHo4)opon - paqno-

"!Ior\1nHooopbr, cBe!'eHxe Koro
pbrx Bo36vxixerc, xr}lly!cHxcM
ccrccltscHHr,rx l,urx ncl<)ccT-
neHH6rx pa,qnoaKrxBHbrx npe-
naparoB. TaKr{e r")\r',Ho4'opb'
Noryr cBerrrhc, ro4aNlx. Pa

r{ c Bbr^exeHreM cBera! pefy
n,lpyrorc, oco6hrvx MoreKy
,raMr OeDMeHraMr.IlaBI]o
r{3Rec1Hhr n HeoepMeHrarr4R,
Hsre xxNluqecKxe peaKLxuj R

xole Ko]opbrx Ha6x r.oaae rc,
<xonoaHoc cEeqcHI'le,. Eu]e D

I669 rony HcrreuKrrit :rqxxM K

n3 ta^r6),ptu XeHHrr 6paHn
(1610 noc.lc 1710) crry,{an-
Ho o'rKpbr-! 6rfu,rii oocoop no
ero cBeqeHxrc E reMHore (prc.
6.7). Bnocxcacr8r.rx xxNrll Kr
BLIrcHx,l .,r ro6enLrn docoop
irer(o xcniprcl.c, x cBc]rrca
ero natu. KoDrx oHll pcaruptr-
lorc r( cnopoxoM Roln),xa.3ro
clcqeHl{e r]o{po6Ho rccnc
noBaqx R 1920-x ronax Bilc

Xo,ro4troe <,xniulrvecKoe,> cBeqeHI{e

CoBepxreHHo oco6yo ryynny cBerj{r tujxc, BcrlccrB cocTaBxrroT coerl{t re
Ir ,l, rcnlckarcure c[cI Ja cqe-l ]Hepnln xuNr4qccKrj( peaKuxii. Bro,Eretruc
IrairbrBaerc, xcvr{_flo\[]Hccllcrrr cii. O6rucr3ncrmo crclcHxe rH,lrrylUeK.
cBeljuiKo8) HeKoroptj\ \ropcl< \oprlutnnjolr. EI(c rrxpeBHLlc Bpe\1cHa MopqM
rra6.qHrlarr cBe,refl rc \ropr. Ka|(hxrcrcKrjii (l)_loroJrnerL teHHo onxciLr rvopc,
(rcpeBruee rpKxNfl !,irNcHcM,. A rror r(,c oIu .rH r tlrplLral]aprrxHa:.KrK
ro ts o'relrL tcNHyro irrrrr Dc, r(DCp\r()crrr N,op, cu.rrrjracb cra6rrj,, cBeroM.
Kopa6r b rHarr nel]e, ( co6oir nrc jror ,r. ro.rHo r xllxKoro rl)ocoopr. a B Krrrrb
Rarcpe rrHyjtc, \rono! blii cRcr Hac(oxtKo I]lltruo l.][]. cRelr!tc, rDebcHB
.r^-qoir r^ hu.,,-.u.k ror. ),upl o, |,. ^ tr,..-, u,,,,.,.t,,,,,,,,,,.i. rr.
Ba|blx orHcij. 6LLt Ic tilK reMcft, KilK trc6o Htu1 foroBoii". }rc cuc rrlnrlcL llpo
c'rciilxxe orHoK[ero{Hbrc opraHlllrru. CBer Tl,c, cnoco6Hbr NrHorxe Mop
cKirc xr4Ro1HUe, 06rrlaK)rxuc (itK Ha rlollcpxHocl.x N1ope. ti]Kx tra rly6xrre.

llc[ycKarcr cBcr He rorbko NropcKHe opr aHx3\1rr. CBe.I.r rc, flr ly1x-
Ku Li IHx B _recy. ,pl<rii Mepqalouxii crrc I rca)rcKaHrr caNrubr cucur,Kon_
3ro rlpyMepbr 6xojlrorlxHecttcHurfl{ cBer{cHr,l, B x ubtr oDraHrr3Ma)(
npxe,.r" uL(\ L,...rk 

. r. ,)r,Il1c
c Blrle-reHxe\{ jHcprxy. ()6bl,rHo n io]le xrMxqecKl{x peakuuii 3Iept u,
BbEe.,rqcrc, B Bfir(c rerlna! no B pexxfix c,1yearx ,lacrr, xur,,x,recKoii rHcp
rxx nepexon r R cBeroBy,o. B xuBbtx op.aHxlMax pcaKqx .

ruorroNruHooopbr cbrrp r B cBoe BpeN$r orpolrHyro poirb R xry,lcHr4r{ rBrle-
Hr'lii pi!4uoaKMtsHocrx: tro xro6pc-rcHx, reKrpo 3MepxrenbHbrx npx6opoB
(uoHxiauxoHHori (aNreplr. c,rer'ruKa feiirepa Mrc,1"Iepa) urx noKpbrts<rrru

HeoonluHe n-!ac HKr-3(paH H x 3areil B fion Hon |er\rHorc. uHotaaHotl Ha

npore! noAcrrrrrbrBa,lx 'rucxo RcnbllxoK (curlHrxruru ii)..rro6Lronpe enr.Irr,

xHreHc]r BHocrb ,{rqyLrcHx, 01 purHl,a ,rcTo,rHIKoR (6o-ree norpo6Ho 06 3ro\a
6yae1 paccKa3aHo u c.nc,.tylo'rrcn r[aue). ,4i, noKpr,rrr{, 3KpaHoB ucnonb3o
Rarv ,rpKo cBerrurxricr. Ho loporoil rpcrrapar ruaruHLr. [Io]r neilcrBherr
paqraulrlr B He\r Bo36yxlacrcn ,pKa, xenTo 3eneHarl nrororHecueHur,rr.
B Hac ro, Lucc BpcM, r{cno.[ r, ]yror 3r ra, rre,lLHo 6onee re ueRHe n K)Jtr x HoOopbl,
HanpxMcp, a(Tx Bxponar rr rr,rir Menbro cy,1box! ux H Ka. y Koro ro. Bo3voxHo,
eue ocT arrcLqacbr, B Koropbrxcrpe,Ky x uuopbr noKpr, r'mKuNrcBerrulurr-

nelicrnu, B Hcv co,,rep

r r B:r\ pilr/oilnr xtsHoJ ucUcr r r'o: rr' r' o14\ e,r!1li FaHec / bpe,DopoBoro
n rex, Kro raKre qachr 6br Hocun, r'r B eure 66nbxleiji Mepc rcx. xTo'raKl,Ie,racLl
6br n3roroBrrn. xxceiiqac He BbrDycKarcI

/'2.. (r1 ia( ri! xaprnlc ilrn"iic(or. xynox
xxm Il* Ihiira ( l77l ) n3o6pa,{cn Moi,elr or
rpelnq 0ocdrop.. crcleh,E rcropo,! nopar jo

enlo.o a_rx Nrr(a x er o nolox@rM
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HyHrp:incKorl ou3rfl(o rerlrxqecKoru rHcrxrlTe B ra6oparopux HuKona,
HuKonacDx,ra Cc\rerora (l1196-1916). B pe3ynbrare 6brn orKpbrr coBep
urerrro roBbrii Llacc )itrNrn,recKxx peaKuuiii r 3ro orKpbrmc H. l_1. CcNc

iicKxM xr'rMxKoNr CxpruoNr HopiliaHoNr XrHrlc]l
Ry o\r (llt97 1967) 5br,1 ,.qocroerl Ho6eneBcKoiii rpclrxu ro xxNUrx.

CRe.re'rue napoB Oocoopa. xoT, u nprBeno K BaxHorly Hay,rHoNry or
KpLrrnro. rJe rr\reer npaKruqecKoro 3HaeeHur. o!HaKo j(rNlrr(rl ()6Hapyxx

-rn, ,rro npx oKllc.leHxn HeKoroprrrx oprilHueccKr{x BcLuccll! Haflpflrrep.
Iepc( cr,rc Bonopona. Hr6nrcnacrcn HacronbKo HpKd, xcM .rrlo[lxrlcc(c[-
llHr. 'rTo ee MoxHo BfineTb nnxc llPu llHcDHo\l oclrcLllcHLI{. 3To gRnerrue

-rr(e xcno.lrrl)€rc, nn, npoulBoncltsa ulpyrxcK 1r y(paureHI,{ii. Hx nenaror
R Rx.qe nporpaqHHr fl-rracr\ftrccoBbrx rpy6o!cK,,riHy-fpfi l(oropLrx uaroar.rrcrr
prcrsop opraHxqecKoro Re[rccrBa. ()6]raxarcllrxii croco6Hocrrrro cDerr,rrr,-

'r, rrpx oKr{cneHur. a raKxe cre}.[rHHaI aMlryxa c rrcpc(uchro Bonopoaa.

HcnocpexcrBeHHo nepen (npLr\reHcHllcilr, lrpo4aBc[ (rnl'l noxynareIE)
Hirular\rbrRilcr Hirxoiurlyrccfl B rracl\.accoRoii rp),6orrKe xpynxyro aMnyny,
,rro u !3iur)I!(Irc r' pcaKrLlrrc. llncr cRe'rerrxn Noxer 6brrb pa3Hbr\r opaH-
xeBU\1, rory6blrlr. 3c.,IcHl,ri\r x r. .1. R rflBl,Jcr,r\locrr, or Iraxonrluefoc!
s pacrEope Kpacxrcxr. LlcNr 6r,rcrpcc tl^er pcaxllxr ox cneHurr. rervr,pqe
cBeqeHric. llo Ko|xa pcaKuun xxcr 6Hcrpo. orra 6brcrpo n npeKpauraer-
ca. a c Hc, rpcKpauracrcfl x cac.rcHLic. Ecnr xe peaKuu, nrer NrefleHHo.
ro ilrlxrcfl oHa. KoHc.Iro o"qyraerc, MeHee rpKxril
(raK. ccnx cNlccr, rTepxarr, R MoposunbHxKe. 3a\rerHo naxe
Lrcpcl lronrola locne <3an),c(a> peaKur{u). ()6brqHo Bbr6uparcr r3onoryfi)
c€pcIxHy', \1o D naHHoN, cny_qae o3lraqaer aoBo,rrbHo qpKoe (MoxHo ltx
rarb B lc Horc) cRc,reHr.re, xoropoe 3aryxaer B reqeHxe npxMepHo l2 '{a
coB rLu KapHaE&1a l'I]1,,r lluc(oreKx 3rofo Bno"!He nocrarolrHo. Typncrbr.
no6brBrBUrxc I] xrtulr,rHckoN napKe ilapAtureH;1, (aHanor a Nrepu KaHcKoro
..IxcHcilrefl,1ar). paccKa3hrBaror. qro BUqenr onHoBpeMcHHo coTHllcBclr
lrlrlxc, ykpalreHxii, c!e-!aHHhrx B Bxre uBerKoB. 6a6oqeK, xyKoB x xpyrux
HaccKoMr,r\. n KoropLrx xreronqnn nocerr{renl{ (B ocHoBHoNl, ]rc1x) lloc]lc
HacryI.rcHu,l 1€\rHorr,r. 3OOeKr ycurxBancrr itHoxecrBoNr lcl{Kon cncrn
BOIOu. lrepe]1arorlrux crer Ha 10-20 cNr or ero ucro'{HuKa aMlryrLr c pc

alcHraNlr. 3pcn nle RnerrarnrroUleel K coxareH rc. nooxe rrpcKpnurcHl{,
xLrMuqecKoii peaKuxn cBe'reHxe 3aryxaer x Boro6HoBurb ero yxe rleRor-

XI4MI,IKI4 I{3YIIAIOT
PAAT{OAKTI'IBHbIE IIPEBPAIIIEHI,I'I

<rcrparflHoe> c,'roBo - paA[oHyKJ,r ,q

Mircca - Hc c4rrrcltrcHHoe cnoiicrBo. Ilo (or(,DoNrv r,toxHo or_rxcxr6
u3o'rollbt olltroro u Toro xe xfiMxlecKolo 3nevcHTa, l1,r{x xHN{rlrtccK}rx
(6rx3HeuoB,. [,lcc.,]enoBirHu, noKir3anu. {ro ,rororrbr Bccr r.!eMeHroB no
cBoelly noBexcHxro \roxlo paracxxrb Ha nBc .p)rlrrbr. orlx DerlT cc6,
cMxpHoi KaKxMrl oHx no,rlxnrcL Ha cBer. l.aKxNtx x ocra,rrlcb. npxeen,
llorBr'rTrrc, oHr,l Ntomy u MHoro Munjruapr:roB xeT Ha3all Kour tso3r{l{L!a
BceneIlHar, fi co8ceM HerlatsHo. IlotseneHue xe,lpyrrx rd3orolloB xuMr_
qecKrrx 3xeMeH,rots nprr{o rrporr{BorronoxHoc: oHr{ HcnpepHEHo (MeHrxrr
nxuo,j npeBpaularcb B lJ3o.onhr apyfxx 3neMeHroR. TaKye npcBparueHxrr
IpxHrrTo HalbrRaTb palr,toaKruBHLrNl pacna or{. Ioqcvy pacna{ noHrr_
HOr {cireHa xxua, oaxrur{ecKx npxnolur K yHxeroxeHxrc aro[lots nallHo
fo 3neNleHlr, K xx pacnilql A paauoaKrxBHbrMx 3rr{ npclparueHx, Ha3m
rlu noro\ry, qro oHr,J conpoBoxlarorc, xcnycKaHnev oco6hrx ny,leil. qro

KoHeuXlX Beru 6hu 6orar Ha orKplrrns. cBr3aHHr,rc c o6Hapyxerr c\,r
pa3Horo porra <r.{3nyLreHnii}. B 1895 roay HeMeUKrii O|'t3ul( B. K. perrrrcH
(1845 l92l) or(phrrr nyvq, Ha3BaHHhlc BnocnerrcrBxr.{ cro xMeHcM. OHx
Bo3Hl'lKaru. Koma 6l,lcrpo rreT,ltufie B tsaKyyMe orpr4uarenbHo .]apexeH
H6re rlacrrrLln 3,1eKTpoHbr ynaprnxcLo npenrTcrBr4e. I\4H yxe roBopxnx
oroM, qro roLrrt{ or,lHoBpel\{eHHo c orKpr,rrr4e[r peHrfeHoBcKtrx _r]yqeii no
eDuxacb coo I BercrBytoua, annaparypa, Koropa, opa3y xc HaxJna npaxru
qecKoc npl'lNlcHeHUe. npexqe acero _ B ]\rear,rqr,,He. cei,rac peHrrcHoBcKxc
",ry,ru rxxpo(o l{cnoir,sytorc, Bo BceM Mxpe. pe,lKo NroxHo Haiir, .le,,roBc
Ka, Ko'ropbrii 6Lt Hx pa3y ts cBoeii xx3Hr{ Hc no6btRaq B peHl.reHoncKo (a-
6uHere xor, 6br fij{ roro, qro6H cAenatb cHr,rNtoK 3y6ai peHrreHoffKxe
.rr] rfi nc.xo npoxonr lcpel NljilKue rKaHl'l! Ho 3arepxxBarcrcrr KocraNrx
x 4pyrxr,r rRcpxrrlrux nDerNreraMu (puc. 7. 1, 7.2).

CoRcpue Ho npyrcii rxn nyeeiii o6Hapyxxn B 1896 rony OpaHqy3-
c(r4n OrrHK AHpx Afl.ryaH 6eKKcpe,lb 0852-t908). 3Tl,I nyvu ncnycKa-
nxcb <caNla llo cc6e,, treKoropbtNiu penKl'lNlu rlxftepiuarvrfi. Bbuarouarc,
opasuy:cxar uccnenoRatcnbHxlla nonLcKoro npoucxoxllcHx, I\,lapuq
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Pr.: 21. } 4Drolpao ,l,yKn ororHu(a. nocrpa$unicm or cnvlriiHoro BLrcrpera

Morcii npoijL;. 6;a;roraua npo$cccopou vaatrou tl tlBonrro! tr3 KorvM6Hn

cio() yHnBepcu,era B H6F_tlopxe s (!trl[ re l8,6 ro.'! Bckop' rtr'crc trcpoolo'ooo_

ur"u,,l"rri"ua oo or*p","r riv!oBLArv{eii(18:reNnitp'l895ro-1')'tlorrctlikr(nl
6b!r nepBrsr. kro npni'e,,rI Pe,IrItlotcNxe rvq! 3 Ncjlffn'Hcrn\ 

'r'nfl\: 
enic PrrlLue

lv rcrpouur rl,(nrrrrrc,i'.r.)^x.r i'.iti' rl\rr''r'r"''rJba'
lKix,;r'Bdl(,l|';6hf}\cnecHn|i,\iU\(.1'l\4'llF,lJn(
6xnepr Lr (i.r , ..ocn.I eTHLIx coo6 r.rrlii oa )!'v vctre\c Nrcca lHxlcxitrLrx
,,orJii.o "."" "up" "uro." 

o6plmarkr x Bpaqar. xrio6a!x Ha 6oicaHcn"Lre 
'n'v_

ueH , u lr.rrHx cacur rera, r,]e y rxx. no Btnx ftr'!. 3acr f'xu n'onkx' )

Prc 7-?. Nto em Ho!(s!trov l0 sapok. trunvuress.! ROPf B l9e5 mr! n nocD'rtrc _

u 100 ncrno co !!, ortpLrrn, PenruDrl HoBoN ux.ca nin}lcrrxt, Noropoc !8]op

|r3Bi, Xj,yqdM (6y(Ba,ll D ueHIPe vorrclH). B Poceun fcpN rrxn rI n)!rr n'rLr

.mr mr,r--,,rr:rrvr. ll., v. reri r.,in.,*:r ..'riu ri(l{ I h !rrfc oc' r't trtLrlrii
,,,,J- p",',.,*.*,.,,! qe.rosqFAIir, b,,.' l'Jrr r"rx r^tr'rr' B'otrIn rr

Pe!rer noryld nepsyF llo6ctreRt*yk) rrDe\xb ro 4nf((e (3' 
''rftpLrrtre 

-r)qcn xo_

rcpNe Hoc,r cro uMD, O4,rrr dbrr, {lroprt}l PoB(. IIlBc,]cNoii 
'KareM0 

lrYNl
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CKqo,lo8cKarrKrupr,(lli67 ltl14)Ia] .Ir pr.r(x)lxlrrrrro
crbro. H.rnarhurx,firlJ ! iul(!Ka. cn|l[x B Kojlece'. traxxe (piuul]c kp!, rlr.
-\1.: tt].lidrc ",i('rvjkrrL ryiry. cI, '! : r' ipr |lUi(Lov.,cKcir,,r]c c orr,,
t.t.liant (..v3!\y!,a,otrri1" ) nornrnocb errLc B XV BcKc. To ecrb l|p nyl,arr-
Hbrii KK)pn repv fi .1o1xc 5Lrir orHa,n r r, ca\rollporriBolrrHoc (<aKrrtn-
Hoe") 

'1r,'y,rer 
rc rc(oroprrurr rcrrrco mrrIl ,1o.:r roc Bpe\,r rrc DoHU\ra,!Il,

orKyna 3ru ny,rfi 6cPvrcr. Ilolo\t ynrtrrocr, nr,|rc||rr]ri. vro r{x cnvcKak)r
llcycroii,rrBbre pa IroBxrIlocrr IroNron 06li,rrLr\ xrr\llr,rlrcrin\-)]rcMenroR.
C-re,]],cl or\rcrxrh. .r ro B l9{13 rorl o l|r.r I r n.prr,r\ llo5e.lcEcKrt\ pe\rrrii
no Oll'rrr Ke 6r,uir nllcr,^xc n A. A. ScKKcpcrro. lU. (!:ronor]ctioii KrcpI
l, ee Myxy IlLrpy Kroplr (lS5t) 1906) rn ccjc.rl()rtxl rc puLr,olKrLrDHUx

Hcycroii,{rrnuL' prrlor}I-rlocrn aro\rorJ. rrcn}cKnl{)utrc piuu,oit}lrfit}
rlblc ir_\rtlrr. Hxlbrnir(rc, palllroHvra!x/laMlt. 14Holnn l)i HalhtR. l)t Taxxc
pan iL,rillrrIi\rr Ini !)r...\rr nfIp.r(r,.,rcr.,,{,k,r,,||cJcr.I Ikiru: o.
Ma x3 llcr o Bhrne Inlor c 60lr,llK)iic(opocl r,to oxH
o6-raJarcurx\ Bl,rcoKoil irrcprIci!. tloroK )lltx qacflIlt lr Ha]hrnitlor ptuluo-
aKrxBlrl)rM l{3,lyrrcrIc^r. n-qx drpocry pail a(kcii, Ij rcrrc,re.qoDcka raKxc
tracflluLl Mor ).r shrlbrBaTb pxrluqHHe IoBpexIcHltr. 11 ccxx oBpex,lc-
Hnii 1l KopoTKoe pa\rrr okax!rcn \rHoro. oprasxJv He cyJecl r,\ rliLre-
vr{rh, - tre-'ro8cK ]a6()i err .1r"'rc rroii 60r1cir r r,ro- Haqrrqne\r pl/fion,(rulrl{br]i
rDetsp.fl I(H11ii 06brcHrercq ll.npenLrBh,\c 06llqeHrrL.. roropo\rr llo'ncp
Illor.n ll.r l(\r.rc |Lr ax. I d||rtL)rhLrc tr r(qe!lllt,((
oH,r rroro rjrr{ Helr 3ro raK rasbrBae\r,rii palxalrxolllluii ooH. prrlre\r

l,' rn rrnu\o Illcn Hr -BHvmcHHee" o6lltrerrh' trc.rox(ka

Cy{xre caNrn. Kax,vxc rorlopx.qocb. R eer'roBeKc. Decii lc! 7{) Ka. co-
nepxHrc,l MHoro pil]nl{qrrrjlx xr,rMx,lccKxr ,)ncMeHron. 6oxbtxc Bccro B HcM

Kxciroporx. )rnepoxa. Bo,ropoxa, a3ora. K.Lrl, xr. drccoopfl rr KujrHr. Bcc

'rr'r 
i.k'\rr'Irlr cr,r6rlr.Hbt\tlt ll troto\t\

6e3oIlcIhr\ru c ro,rKM rpeHfi, pannauxH. OrHaxo ccrrr y 3'rrx rircNrcHrorl
x pa,q o KrxnrHc pilrroBll,!HocT[ panHoHyK,,rg].Iu. y onHux rirc cHroR
nx 60-1r,urc. ! rp\]ll\ \reHLuc.

Hr.)ln Ii,r,,Ilou prirl.lHbr\ ,.rJrr(rtnB. rir.r(HHbr\ 11 Ilp llor(.
70 - ptlLr,i):r( r llBru. 6()rrbuxrrcl Bo co,,rcpxaurl'{xc, ti opritHx iNtc 'tc]loBeKa
3jeNreIror, (xcxopo{.Bonoporl,a3or.Kajhuxii.(lx)coop prlponHUx
piL4xo !xrI.1ofi rpaKrnlrccKr llc urrercr. x.]n xr r:rK \lil1o. ,rTo cll,Si]HHoe
c Hxux r-r)trellr0 \roxro BoBce lle ]!I] rrRarr,. Lltra!tc o6crofi I jrc-to c yt

r(t'o0o\r,r K.,.Ircu. IfIpoI .Ilr lr 
^.t,or 

(o.r(lr^ r (uu oru)ro pyvf(L
InpI\rJt'I,, ln '. , p.t0xolr rrpo rJ . ru r(\ c-u( 6!.r(r .rorlJnt,r.b|l, p (
cKar). D rcr. urpoc.roro ee-rorlcKr B Mllryrr- pacna,lac rc, ro\rn 200 rbrcrrq
arorloR Pilrl,o! r jrcpoml

l5t



I
O6Lr,rHhrii Karrni roxe colcpxtrr rlDLlMccb pauoHyxnnxtl (e.o Ha3br

r6ror Karlxii-40). B pe3ynb[a]c trefo Kax,qyo \411llyry B rene !cJIoBcKa pac

niuJerc, ol\".ro .ino rucqq nronoB ra,lx, 40

MHoro p&uoHyKnxaos cyurecrBycr ! rlpnpore. so eue 6onbue t

OryqeEo xcKyccrBeHHo. Hcl(o]opble paittlol lyLrrfi .n6l pacnanitrcTc,! oqeHb

MeaneHHo:3To Kocrr trqec(rc non roxl{Ten u. Bpcl\1, pacnana Ko]'opbtxcpas

rrrMo co BpcMcrrcNr cyulccTnolraHx, Bce,'IeHHoii HanpxMcp. BpcNLl xl43Hr'I

parxoaKr BHofo Kanrq (4rK) x3rvepqerca NIUIJIHapaAMU rer. Kofrla Bce-

neHHar 6Lr-qa rraMHofo Monoxe. Koraa euc Hc 6bl.rlo H,{ 3eMn . trt{ ConH-

rrit, pa,rnoaKrntlHoro ioK 6bulo ,roBon rHo \llloro. ceii'{ac B o66trrtto\l KtutHx

(ro ocraroLb'ryr b oonbuc 0.nl o;

KoHe'rHo,3a BpcM, cRoero cyurecrBoBarl,I Bce xxlroc npxcnocobx-
nocl, Kpa,Ill,loaKr Bllovyo6ny'rcHxrc- 6oncc lolo, He rcK'IIoI{cHo. trroraKoe

o6nyyeHne n n8ruocb olHoii lt3 npxqxH N{yralrxii 3 xone 3Bonrcux,l xI{
Boii Rpuponb,. Ecxx 3roraK, To Hc 6y/'16I npvpole piulHauxIl. He 6bulo 661

Ha 3ev-,re raxorc 6orareiiuero parHoo6par , xl{llorHoil x pacrrtrerLHoii

xHsHr{. He 6buro 6H x t{ac c Biintu. Tax qro Hc crc[]cT crlHrar6 paAxauurc

BcerIa l,l 6e3ycnoBEo BpeAHoil - Bce xopotxo Il Mepy. Bo3bM€r,' K npxMepy,

corHeqHyro ynbTpa(baorerotsylo palluaurrc: Ko a ee Mano - rlloAx nnoxo

ce6q ,{yBcrByrc.f, y trereii pa3DHBaeTcs paxur: KorAa ee cn llKol\l NlHoro -
Koxa {o6ropaer} x <cne3aer' lloD'r ,4axe o6pa3o Barr'c'I Bonnblps '

14 Bce xe - H acKonhKo orracH hr pa$(oHyK.rl nbl? CTournx separlpeK-
raMe qyaoaeiicTBeHHblx cpcrcro. rKo6bl BblBoarr(xx panfioHyL'11,,&br 3

opraHu3Ma?
npex.ae Dccro BHeceM ncHocrh B HeKoropble onpcrencHx,l. XxMUI{e-

c Kxe cBoiicTDa pa3H 6Ix x3oronoB aaH Horo ,1c NlcHTa no!Tn He oTli H qalorc,;

HanpHMep, nphc!'rcrBlre B cocTaBe noBapcHlloii contr (xnopfiaa Harp[,)
aByx t3oronoE xnopa He nprBoax-r Ht K KaK V nOCneACrBIlrM. Kcrar,,!

oprrpoAHbrii Harpxil Ha 100 % cocroxr n3 elluHcrBeHHo.o cra6rubHoro

Hy(nlua )rNa. apyroe,ueno, Hecra6tulH6le. pa.q(oaKTrlRIlblc ll3oronbL

tl\ pJcnJJ corrpotror(naerc, cnlcraHxcv 'lirclxu c Rhlcol\oil )Hepl eii'
Kolopbre NroryT 66lrb onacH6l !"1, OpraHfilMa. B To xe Bpe[], oHu l]IH

poKo ucnorbjyrilrc, B 
^realurrHc, 

flpoNlHuneHrocru, tr 6e.] H'lx M yxe

o6ofirlrcb He rioxe^r. I4cKyccracHHo nonyqeHU oqeHb lilHor[c piulrloHyK_

iHnbr. BaxHciirxfie cBoiicrRa pa.4soHyKrx.doB onpeaerl9lorc, TltnoM nc-

nycKaeMhrx tlacTru, nx 3Heprueii, aTaKxe neproloM nonypacnaAa (r/,),
1 e, BpeMeHeM. B TeqeHxe Ko'roporo pacnnnacTcrl nonoBnHa N{clolll0xc,

HecTa6snbH6lx aTotloB.
Ecnu ncpuon no''rypacnruril tleKoero BeuccrBa paBcH. Hanpl,|Mep' ox-

Hoii MuHyrc. ro Lrepe3 l5-20 MxHlr or Hero He ocraHerca n creAa- Apyroe

Aeno 6onee aonloxxByl]Ilre puxoHyxnfi,!161. Hallpxrvep, ,arq crpoHuut 90

I,r, : 28,7 roaa. no:rony 31()1 pa]rlloHyKIItia loxpaHser aKTrnHocrb B re-

LteHlre HecKollbKr{x c ror'IcTli x.
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OrKyna xc 6cpyrc, palrrolyr.rrunhr'l 14cm'rHyKoB l,tx Bo3HfiKHoBe-
lll,L HecKon[Ko. lrl]uvei, olLrrir bre llcToqHnKr,r.
a xpyra, - (nero pyK' qe,roBeKa. HaqHeM c ecrecrBeHHhlx,rcroqHrKoB, Ha

Itorllo Ko'ropbrx rrprrroxlrc, 2/3 or Bceii panxau[fi, noD"raeMoi qenoBe-

xo\r. Hexoropr,rc pilxrrolryrcrrjlbr BorlllKlrrl rrpfi o6pa3oBaHxr,r Haue, Bce-
ncHHoji onHo8pc[rcHHo co cra6 nbHH]ux fiylcrlxna]r,x, x 6,!aro!apr 6on6
LloNry nepxolly [oirypircaa]ril or no cxr llop orHocrbro He pacnanxch.
THrx,rHbrn np Nrcp ynoMrIylr,rii K rr{ii-40. []ro nepuonnonypacna,qa
1,3 r,Mnxapnr ncr OpraHnrH xrBorHbrx, a raKxc lrexoBeKa, coAepxnr
npxrrepHo0.l r; xtl]rr,,l ( Kc rn llr. rlo 6o,,rrutc. rlcrl lrarprrr), Ecnu,lenoBex
Becfir 70 Kr. ro rir rx)rrrc Kai l1,l rprixonxrca 210 r. ri3 Koroplrx 0.021 r - sro
pa4uorryruru{ r'K. 3rril, unccy rrcpfion nonypacllina, nerKo paccur.{rarb,
rlro B op.arrr,JrNJc ,rcjroBeKa Kaxlylo ceKysry pac a4aerc, rpuMcp o 5'abl-
crr.r aroruoB r'K, n I c).rKx 4-'10 Mun,luoHoB.rroMoBl IeM Hc NtcHee 3ra
cKopocTh paclrnnx IacTo-,LKo iliuta. rlTc He npeaclaErrreT onacrrocTn r,'Iq
xuaLrx opraHxrr(nr. HeKoropr,rc y.rcHbre naxe cquraror, t{To cHuxeHxe
o6nyqeH ,.rr)o6oij uenoii oKaxfl ed)d)e(T, nprMo nporxBononoxHbrfi xe-

BTopoii np po,'tHr,lii xcrolrHxK panuoHyxrxxoB KocMrrqccKae n]fix)
roa4eiicrBleNr Koropbrx B BcpxHxx cnorx arMoc{)epBr r{3 otrHxx Byr.qxnoB
HenpcpblBHo o6pa3yrorcq npvr[e. B rorr qncr:lc I palxoaKTyBHHe. Hanph
Mcp. rr3 aroNoB asora o6pa3yrcrcr yrnepon 14 ( i",," = 5730 ner) x panxo-
axrrtsHr,rii x3ororr Boaopona - rpurxri (f/, = 12,3 rcna). B pe3ynbrare
peaKuxii o6MeHa Bcexrme coAepxur r.{ 3rx paAxoHyxnt{Ahr. AToMoByrne-
poaa- l4 B op r aH xirue ,renosc Ka D ceKyHly pacnataercr npuMeplro cronbKo
xc. cKoxbKo x aroNroB Kanllq-40 (rpfirn, - HaMHoro veH6l]le).

TpeTfiil ocHorrHoii xcrot{HxK panfioHyxnxaoB B npr.rpone - itelreHHo
pa€naaarcru cc, D 3eMHoii kopc u3oronu ypaHa Topfir. CaMfi 3ry coenx-
HeHrrl D !XCTOM nl,tnC npaKTUqeCKH He npeICTaSJrrrrOT OnaCHOCTll. OIHaKO
B pe3y,,rbrarc r,ix pacna,la o6pa3yerc, MHoxecrBo 3Haq[TerhHo 6onee aK-
Tr'r8HHx pannorryK,rH4oB c orHocxrenbHo Mlur6rNl nepnolloM norypacfiana.
OauH u3 Hxr. x ca\lblii onacHbrri, paloH (f,,, = l.8nHq).3ro xHeprHLrii
ra3, no3Tor\rlt oH oocTeneHHo. He BcTynan BxxrixrlccKxe peaKuux. npoca-
luBaeTca u3 r'jry6r{H 3eMHoro urapa K noBepxHocTu u nooaaaeT B Bo3.{yx,
a orryra - B HarlJ I rerKr,re. B pa3Hbrx reorparb]r,{ecKhx pailoHax BbueneHxe
pa/loHa Moxcl o,lcHb c,fiblro ornu.rar6ca. l,l xoT,r B cpe,[HeM pa1oHa B ar-
Mocoepe o!0lrb rr!!lo. xneHHo Ha Hero npHxon[-rcrr 6onee 50 % Io3Er 06
nyqeHnr. koroplro B cperHc\r fioryLracr lrenoBe( s rc'{eHxe xy3Hfl. [Ipo-
M cxonxr 3To f ill:. Bo Bpervq Bbrloxa fi3 nerK,tx abtxoAHT n oqru Bcc t pa,uoH,

xoTopr,lii NrH Ilcpc,,l3r r'lM B4oxflynx c Bo3n),xoM. OAHaKo He6orbua, 9acT6
eao ycneBael Dcc xc pacnaclLcr, o6pa3!,, Hcreryrrue paqxoHyKjrxxbr no-
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J1oHnr r,r cBlrHua. l,lveHHo oHx x 4alt)r ocHoBHoii rl<ral Bo <Rr!_rpe flee

o6ry.lcHl,rc, Lrc,'roacxa. :r1r xe pa,lfiorrla.[fiahr \{or}T nonucrb B nerKue
r'{ c rBepar,rMfi qacrxuaruu flrrr.'rr. raoaeHofo xbrNra x r. ir., Ha Korop6re orr

ocenaor rpli pacnane palorra R Ro3ayxe. PanoH cnoco6eH
c, B nroxo npoBeTpxBaervbrx noMeueHurx nepBoro ?lixa fi lloiltstulax,
ecnu &r, Hero ecTr, T!,na nocTyll x3 3cNrI rl: Bl,LleIqeTcq orr fi x3 rleKoTopbrx

cTpor'rTe.qLrr,rx Marep aloB qepe3 r,enbqanuue rperruHKr. [Io3ro]!ry xo3a
o6ry,{eHx, paqoHoM oqeHh ounhHo JaBucxrolToro, B xa(ov rlecre r B xa-
KoM roMe xuBcl ecjrosc(. Koua R lll Reur.{x n-nj{ rKoBorv,xr{ 3Heprnr{ crsjrH
c rtoll rh 0o\ra c ) rvrueHHon 

'r 'o.rnuxcx 
(r 6u.rbrx,1H( . uo rlrn.,lon ) r'ne r

BoBceHcBhc6ocKp]d-\/)oK.l..ocl',llo)"}lllelell
nacL rn rl 06 r) qeI r. nn rl're.I.aa o pa0oHx.

Tenepb 06 ucKtccrBeHHbrx I,croLlHuKax fiaqirau [. 14x roxe rrecKonh-
Ko. Co BpcNrcH N4ap|r.t { tlLcpa K,opx .renoReK Hiyqx"lcrr KoHueHrpx-
posarh. rraKan,lrRarb B rrxcroN{ Brre npuponHHc xcrorlHxKx pallfiarlrlu.
yBcnxexBar'rak11[1 cnoco6o[1 Hx panxoaKrrrBHocrb (Ha enrHxuy Maccbr)

B MxnnuapaLr pa3. BHa'ra,1e orHoclr-rrrcr, 6e3 ,,lo-rx
Horo BHu\raHxr. IrocKLrlbKy Hc rionorpenat ()6 ux onacrrocrr{. IaK. Kor-
na {)6Hapyxxi[4 ,rpKoe cReqerrue cfnhoxna uuHKa x 4pyrxx BclrleclB rrox

!eiicrBr'{er\r r43nyqeHl,, co.!eii patrur. 3r}1cr\rccu co BpcNrcH Ilepnoii rr po-
Boii BoiiHH Ha.lulx xcrrorrr,JoBall, )L[e flpor,r3Bo]1crBa cBeraLuxxc, B reM-
HOTe COCTaBOB n.l9 noKpbrTm CTpenOK qaCOB U KONIrraCOS, allrrarLUOIrr{LIX

npx6opoB x r. n. Ha rpeflrpurr,irx. nporl3BorlxRurlrx pan[oaKrxBHbre

cBerococlaalr. pa6orHul(H rre rr{enx HuKaKon cneuuilrrbHoii launrbl.
OH r.r rraHocnrx parrroaKrr4BHyro KpacKy KxoroqKoii, a lro6Ll 3aocrpr.rrl, ee

KoH'rxK, BpeNfl or BpcNcHx o6nu3r,rBa,llI eIo ry6a]!,xl l'1 nxlxb nocne roro
l\rh 06H-p]a111dr r, r,I ^!ro\irnr.. c cBr 

'b 
\rc+,nJ !aL u\r i:16()..(tsJHIcIl

paKoM ry6H!, onacHbr\r npox3BoncrRoilr. BbiI]'cK'ml(rx x3!en ii 6u,1 npe-
KpaucH. TcM Hc NrcHec eu(e He raKIaRHo Bo rUHor[xcrpaHax npo4aBanxcb
Hapy,Irbre 'racH c panreBHNr cBerococraBoM. 6oncc ro(). Kof)la ro pall o-
HyKru,qbr cqxrrqxcb uene6HHMx np npneMe Blrlrpbl IhK. c 1920 no
1930 ronbr B CUIA npo)laRiLrocb nareHroBaHHoe n6e3BpcxHoc" r-pcxclBo
<Panfirop,. rra 3rr'{KerKe Koroporo KpacoBanacb raKa, Hannucr': <Coaep-

xHr paaui:i x Me3oropxii B rp x.ur,r rLrcrxnxnpoRarrrroii Eone'. h rorbKo
R i9l2 roay. Koraa DblrcHr,r",racb c\{eprejlbHa, onacHocl b 

,laKux <i-!eKapcrRr,

oHr, 6blrr, 3anpeurcHbr.

Blopoii r'lc'ro.rHr,rK r,ic Kyccrrler r H hr 1 panx o H),!:rr xxoB paoora rrcpHr,rx
peaKropoB (flpoNrbrx,leHHbrx}l xccrenoBarcxrcKrx). a raKxe repMornep-
Hbre BpblBbr. B 3rcM cjryqac npolcxodxr re KorrueHrpauru yxe xi\leK)

rulrxc, Ha nnarere r4crorr{xKoR panxauxx, a cxHrcl HoBr,rx pa.1r1()}ryKnl,r

aoB, 3HaqxrenbHa, lracrb l(oropl,rx B npHpoae rre o6Hap),xeHa. HecKonbKo
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lrcc'llxiernii Ha3aI orpo\1loc (oI Ltccrr(l pirluloHylr noB 6btno BLt6|0
rerro ts arNocoepy lro upeNll irnccorrbrl xcn raHux qrepuoro opyxr]r.
TaK, B I954 rony (Haqaqo LcllrrmHxii rcp\roxxepHbrx 60\16) conepx.rrt|c
rpxr x B noxneRorri BoIc !Be,lx,rxnocb B rbrcrrqu par. ceiiqac ocHoBrrlr()
onacHocrL l!,oryr rrpcncltrl rrb KpyfltlonlcLxra6lrhre aBapxu Ha aroyHr,tx
3iielrrpocraHuxrr. Hco!0xllocj tt Iopoii fec]r-rrHoc o6pan(eHxc c panxo
r\^r'r0lMxTL\rr'\..,..ar..tr. ..\ iJ(.roBekio.pJoorLr
lirKux craHuuii rcctiNx Ntrnt. ! ro Hi jr]lIo ilpclcraBrrelro E ra6n. l_ B Hcii
npr{BeacHbr nalllll,rc II' scpcnltcto xNcp Kauua'i ll Harxeii crpaHc coor_
HOIeHxe nn^. r!.] tlt ..co6.. tHo ,io . rc,.(.1, x( k\cct

O.noR .rc (rrolrr(tr o6ny

hral<. MH nurcHr,rrru.,iio norllocl,t,ro y6epe,rhc, or pilqr,roHlKrlunoB
HxKaK rrcrlL rr.,!x r{ He3artcM: HexorlrpLtc l'll Ht{x - cocraBHa, r]ac rb Haue_
ro rera. K,rK. Hxnpr\Iep! sr,rBccru u3 oprnHxrMa pa uoHyL!xr Karrxii-40?
T(ul,el-r." r .' ito uo.nnxHo to ,,\o tr .uir
ropoii ]ror rrroroa K x, orcyrcrEta1,: rolrarloBo(LHo ohrcrpo (qxcrbrii,
(arrxli DbrMocr nr op.all rNraDccbrlairii 40. [IpxrcrouxcHxeraKoii nxulx

tlLra! R c),MN!pHyono:ry. %

llfr rcr rLr( Lr!ru,rHrikH
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Kocv x.rec Kx e -ry' ll.r 8

H3ny,rcHxc 3er,,1x 8

. Brrlr ttHHee odiv,rcHxii- ,reqoxer jt 1l

l,lcKlccrReHHbrc xcro'r HrlKu

PeHrrcHoBcKneny.rx II

:::L1qa,y]" ._
npour,rurnerIrLrc rouapbr

1
3

Ilpoocccrorr:Lir,Hoe o6ny,refl c, pa
IxoaKrua brc ocatrKu, pa6ora A3C. Merree I
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iu b.!n, o.lHofo 're,,roEeKa 1160iinercn. RepoarHo. He veHbuc. !cM rarryoK

3Kcnenxuxn Ha rrlyHy. A KaK BbrBecrx xr opraHnrrra. cKaxclr. crPoHuxiii
90, noraBtlluii i\,rlt.Hcri rnrHxpotseHHo'- HallpuNcp. Bo Bpc!r,1 aBapnx?
Benb cIrcHunii KoHucu |pupyc lc, u Koc rrx !Nrec rc c o\cHr,6.(,13(uNi ( Hc

ny no xl]NnqccKrr\r croircrBelr KUrbuxc\r. florrhlrK,r oBuNlr,frL, cTpoH

ulii xrr Kocrcii \1ory, flIruBccrx K 6orcc clrir.rr,Hr,rNr noc,'rc,'lcrRLrrNr. ,rcNr

.ji,(rr,.r .rt.,LtH.,.,J.oL,io'tcc rc 'cir1r HJror(u. ri{'',rri na-nr'^Htr
rrx{ ()6.riulc1 cBocir rh\rx.rccKoii fiH,lLr3L\}iur,Hocrr,ro. no3ror\{,v rcpen
crRo. RbrDo,rLrIrcc x r ofiaHu.JNri:r 8cc p:!rxoHyKrrlru". rrx xe HepctulLHo.

'rv\.fin. ntenp.,r r,rnu Icip konB lol'oure .

Mrr yx. rorJopuru. npHpoa'rLre paruorry!:lx.qbr, \off
x xulr!, r cpaBrrlr r,Ilo rre,qorrro - KaKxe fo,q, KaKxe Rce.o Henenlo. a He-
koropr,rc fl roro \rerLrre. - renpephrRUo o6paryrorcjr B pe3y-rrbrare pacna.qa

,lpr' rrr\ paxrlorryLl noD. TaK ollx x apeBpauarcrc, npr_r BxpyxKy n raKxe
np(Bp.r ueHI r llr\ q.i ,brB.iHr 1i o r\ xoHbr\r.r p rn.r\r'r \
xpyr ra rpyro\r recrrKu par. ueno'rKx flpeBpaucHxri npcKpruacrcr. Kor'
r1 n6p.,.)cr. r.r.u, .rbri.. oe. b hrp40xo.rKrxBhorl] IUrJn "Ikuru

l)tLnrroxKrLlDHblii pacnan fl onrrxHrerc, onpene.leHHblNr 3nKoHaNl. o Ko

ropLr\ \rLr He\rHoro ceii,rac u aoroBoprM.

Kar 6ucrpo pacna4aroTc, aroMhr

Oot.r\ L. \n Ir,r,. rn(r rn \/p:rl rep. ( o uIe p.,0.ro:,rr uhb.ri p..(
nar, rJ lIKoxe rre n3v.raR)r. 

_[e\r 
H.- NeHee oHx rocraro']Ho npocrH x nor

tsonrlor nposrcflr llrepec,rNe pacqerbr.
Ecrn 6br \rhr 3arturucb ue.rhrc npoc.!e!r{rb ra xoHKperHbr\r aroNlor!, pa

xxorr)L'rxla. \,br 6br He cN{ornx npe;IcKa3arb. Kofna oH pacno{ercr.9ror
y,.r, II,, tou-cc.O H.,r.o0:r{e B !e.rbq:rruell nbrnxHrcjun(p^rr.n

orpoNrfloe qr{cno rrx aroruH paaxoaKrxBHhr. ro ux pac

na,q no,,l,rxIrercs crpoflr\{ Nlare]v,arrrrecKuM 3aKoHorllepHocr,lNl: B cxrry
Rcr),narcr crarucrxqecKxe raKoHbr. Koropbre
rue urNlerrellr, 6onburoro ,rxc"ra o6!eKroB. I,l oKa3brBaercr. sro Kaxxbrrl
p.r I o r LI r !o ^rro o\:,p.,N.('x irB..r o Br.u.rrr( Lr.t(.Jl. hiroii I(.rrIr
Hoii nep uonou nonyprc nrullr ( f ,.). Ecrb pa,:rxoHr. K, rrx r,r xo.q ro xu1cjr r.1.

,1r, Koropbrx nepuoaH no.lypacnilrla Mx]rn oHallt, x naxe
Mu,r,luapnayIl "!er HrBecrHbr u KoporKoxuByurxc paxxoHyKrrxtll,r. pactra

narcuuecs nonHocrhro ra HxqroxHbrc nonr ccliyHitbr. O!cnurHo. 'tro ccrtl
u\'reercr. HanpxNep, I r panroaKrx[Horo Bcur€crDa, 1() lcNr ]\lcHt,uc ne
pxor ero rro.T]'pacrraxir. rcu 6onrucii parrxoaKrurrHocrLlo 6yxer o6nuarh
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Ceii.rac rvrH ur,rnc{cM (lx)pMyjrt Korol]r, noKarLrrraer. xal< yvcflr,rfl crc,
qxcno aIoMoR pa,luoHyl.flr{,la (a EMecrc c HrrNt _ x cfo p&lfioaKrr{DIoc ,)
coupeMeHeM. [ycrb Bna.riurbHbri{ voncHrBpeMcHx /:0 r,rNrcerc, N r1{)Ll()n
pa-quoHyrcruaa c ncplloxoNt non),pacnaxa f , Ka* ar"ry.. r. onp.g.r"rn,
ncprrola nonypacn&n. flo npor ecrrrfi npovcx).rKa upcNleHn /= I . oc
raHerc, ,/2 aT oNron. Kor;ll rrpoiiner crrLc crojr,xo xe nperreuu 1r = ii,,y.
ocraHercji ronoou I ra o r N,//2 aroMou. l c. ./y/4 x r a. paccyxaas 

,ra_ ree aii-
Jror] qHoj noxy(IlM prl vM0Hr,IrcIu, !uc"qa:r roMoB (ra6l. 2).

n ocnelrHn, crpo\ Ra ne rKo RLr tso4xrcr Ll.r r rpe!b! ly Luxx 1no a Har.rorx 14,,
TaKrM o6pa3oNr. ecnx npourlo /? nepxo4oB nonypacnana (, : // f /,), roocraHerc, N: /y,/ 2,/il, aroMoB. Sro u ecr.r, ocHosrrar gopMy_ra, no ioro
poii rvloxrro paccqxrarr,, cKonbKo aroMoB paj1uoHyr:rtnj1a ocraHerc, eepe3
onpelcncHHbrii npoMexyro( BpelvreHr,r /, ecnx r,{3BecrHo ero HaLr.L.lr,Hoe Ko
n uqecrBo N , x ne pro{ nonypacnana f ,,. To.r Ho ra Ka, xc Oopr,.vja xo3Bo-
nser pacc'lxrart, x3MeHeLrue pa4r4oaK,ruBHocrr,l co BpeMe eM:

d = a,,/ 2,, .

fae ao Ha!iL!rrHa, panx
34ecn ritdo noqcurl.b, ,{ro paxroaKrrRHoorb a - 31o qncrrlo aroyoB.

pacnanilrcul'r\c,t D o6pa3qc B eauIlLluy Bpe\lefix; paAxoaK.rutsHocrL npo_
nopuxoll,urrnra rlN{ercrIIoMycq lll,rcry aroNloBt nosro]\,y oHa I,3\leHrc1.c, co
BpeMcHcM rrK xc. KaK x N.

Ha nprKtxKe pa,rrxoaKrrBrrocl.b o6pa3ua o6br.r o xapaKrep,.l3yror He
(16I(rr\r .rLrc,11).t rrpoxcxorlru1xx B HcM pacn:roB. a nponopuroHanLHblNl
eMv !rnc,ro urrn)rnrcoB /. Koropbre pe.xcrpxpyer npr6op. r.ll]Nrcprrortuil
p&,r oaKrIrir()c rb (/: trr. ue /. - Ko300r{qrreHr nponopuxoHarrLHocrx).
O,{enLrrrHo, qro r n:ro.r cr}r,lac Oopv}lra xN,ecr uxa

tlucno ocraBunxc, droNroR

t:0
t:7,,
t= )7,.
t:3Ttr N=X,/8:X,,/2r
I: 4Tfi N: N,/16 = NJ21

t: nT)tj

I = t,, / 2,.
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flo npxBereHH6rNr OopMynaM NroxHo oftplrLenxr
paalloaKTt{aHoro Bcl[ccTl]a 9epe3 onpe,4c.IeHHoe BpeMji llnr K Kona 6yaer
ero aKTnBHocTb. ecllt,l H3BecrHbl repfio^ lonypacriu(il u rottd]lrHoc Kon -

'{ecTBo (rrrrr Ha'{arbBa, :tKrr{BHocrb) pnnrolryK[xna. C apyroi] cropoHbr,
3HarI Har{a,,rbHylo ,r (oHeqHyIo aKIIBHoc'r6, a Taxxc llpeNl, 7. ]\1oxHo onpe
IerrTL nepuoa nonypacna-qa.

C.reayer orueurr, qro npuBcxcHlbr€ Ooprrl]H rrcprru He ro.rbxo
lrs uenbfi. Ho u llq, !po6HL,x 38a'reHrii ,,. npasla. nplr lrctlenur , lijr
pacqeroB norpe6ycrc, iHaHne xorap'{()MoB H xcnonbroDirrrre KtuibKyirl
TOpa, npor'r3Boaru{ero lciicTBm co cTcllcHrMr r -lorapxdrNraNrLr. Ec,rn xe
l, - IIe,Ioe (r. e. npouno uenoe qxcno rcproroB nonypacllNAa), ro pacverbr
3Haqr.rrenlHo ynpoualoTc, ,r LracTo l,tx NloxHo r rDo]lelta-rb aaxc B yl\1c.

B Ka'recrBe npfiMcpa peunM raKylo iana,r]: B na6oparopxro !,1, 6xo-
xx M l,rqecKux rccre]toDaH H iinocra 3t{,q fi n pcnapat Mc.lc H r r r,r ii 0oc4ropo\r l2
(,0r, 3Toro pa4.{oHyx.rltrna fil,: 2 Heaenu). HrqarLHa, akarttrrtocrL 06-
pa3ua cocraurrua 512 nMnynbcoB B nrrHyry B pacq€le rra I Irxr npcaapara.
MoxHo r}l 6]ner rcnorhroRar6lror rrf'.Iinar i r r xc. rc r,'r',l xqepe'
l2 Herenb, ecrv IuL HaaexHoro x3NrcpcHx, aKrxBHocit, rrpcrrnpara rorx
Ha 66rrL He Hrrxe l0 uMlynlcoB B Nfl,iHy1'y Ha I NrKrJ

Anq peueHx, 3roii 3anaqu pacc,rrracM aKrrBHocL llpcnapara K yKa

3aHHoMy cpoKy. llo ycroBxro /., = 512 xrrn./(rr H \rxr). 7 . = 2 He-qe

,x, t: 12 Herenb,, = l2l2:6. noncra8n,{e\r 3rrr rHa'lc x, D Oopv}:It,
r nonyeaeM, 9ro Lrepe3 l2 Henen6 (opxIlcpHo I Nec,{ua) aNll Hocrr, cxr{-
3arcs ,o I : 512 / 26 :512 / 64 : 8 xMrr./(MxH irKr). CncnoBarenbHo,
colpynHxl.av .r]6op.ll op,lx orn] ulcH cl)flnHx ren bho Hcfirrrbulox (poh nJIg

peueH,r, crorulux rrcpcn HrMr,{ Hay'rHbrx :ra]la! - qepei 3 Mecrlla npxler-
c, 3aKa3hrsarb HoByro n aprx ro nopofocl oJr ure ro npenapa ri. oTMeruM, qro
arlxBHocrb pcnipata. koHegHo. n (tll or (ro06uleforolH\L\'T8". flo
3Tor{y oHa orHeceHa x I UuKporparNy BeuecrBa: 3ra aKrriDrocrb Norra
66rrb 3anaHa x B nrc66tx npyrrx e-qxltxuax. Paiyr\teercr. '{rtc.rto8Hc taHHBre
a 3r,;i 3a,Ea,{e cncuu&qhHo noro6paHu raK, .rro6El npeaenbrro o6.qer,{xrb
pac,{erbr. Hanp(Mep, ec,la 6br / 6buro pa$Ho H.- 12. a,Ionyc'ru[r. 12.8 Hene

,,lM, npuur.Jrocb 6br Bo3BonxrL 2 B crercxb l2,ll / 2 :6,4. .r11) cBolMoxHo

A Bor 6oree BaxHbrii npxMep. Bo BpcM, ,{cpHo66r,1bcxoii a8apx[ 13
ropqqero peaKropa 6brno Bbr6porucHo 60.1buoe xoirxlrccfrio oqeHb onac
HOrO rur,I LrerroBeKa pilohoHyKlx,ra no/r- I.:l I ( r,, = 8 cr.rol(). OnaceH -1r,

ceii.rac aror panxoByMnn? nocKonbKy c rroreHra aBapnrr npouno 60
nee 20ner (r. c, 6onee 900 nepxoloB no.lypa€niua), Konu,reclBo [ona lJl
yMeHbujrrocb6o,rcc acM B 2'01i (rrx B l0{l) pa3. 3ro 03Haqact,rroecrn 6bl
B MoMeHr aBapv,{ (anpenb 1986 roai) rrc, BceneHHa, cocror,,rir ro.'rbKo l.I3

fiona l3l, To yxe 'lepe3 Hec(o,rr,Konero'r Hcro He ocrf,locL 6r,r Hri erxHoro

t5E

A BolroqHoe H HalcxHoc ulNepeHrlc o,lcHL Ma,,rLlx aKrrrBHoctcii ,n.r,r
erc, ccpbe3r{oii npo6ncMoi,i, Koropaq 3aHxMacr yrreHbrx yxc uc,rroc c tojc
'rxc - c volveHTa orKphtl r, cn\{ot o fleterim pnl(rloilKrr,{BHoct.n. [lotrr,tcxt]
ro.rHocT6 I{3yepeHxii c]it6t,tx pn,[xoaKrtrolltrr 'tn]reeHrrr:. oBx no6xnt,ct
srraqxTerbHblx ),cllc\on D ollpcjrc,rcB rr fio rpilc.ril Horrix ap\co.:lot.I,le,
cxlr\ flaroroK. OrlIl, I err\llr\ ,lKll\ rpll\rclotl pajurolrlepo,l l,tii \rc
rol arrarrrr]a. o xoropo\r pc, , Ioiijlcr tIl,^c.

9ro raxoe pa4uoyrLlepo4
n orxyra ou 6eperca

lIi. Dor\roxHo. cI. l ilIfi tLrx ,{rtlarIr. ,tro ri:l ta ,rira}llrrit rrc;lllcp
mc1cn c pL'phrRHovv r)6xv,rcnxro Koc\ r,rccxll\llr .racrr urllr. Ijc]I 6u
rrc nr\roloepa. npo ycKiI(nuir,{ K rcNrHoii rx)DcprHocrx nxrur, ,rc6orb,
lrrvlo,rlc'l|, Koc\j qec((n.o nJrtyrterrur. xxrHl, fiil leNuc 6bt,1a 6r,r cnor
MoxHn. r cc noBepxlocth ntiiJlo or,lr,tarracb 6u or floBcpxHocrl llvlrht,
B Bepxrrrx c,,torx arMoc{l)cpr,t tron .qeiic rllcl\, }locMHqecKux nv,rclr rrjl\1
(ir\tr,r(t\a,Hoo6D iHUenfcntl: .r(HInorllI\,.rc\rcHroBB ,pr,,,".o.,no,,,
Hxx - IDeDpalueHrre nro\ror arora B aro\rbt pirju,oaxrrrBHoro ]|lcpo.n 14.
[] o c.r rr1irH o. ,lro Kax.qyn) Nl Il H ly Har I c!] rcl! Hoii norcpxHocrn o6pil rv
erc, n cpcxHcu Bcero 145 ar.oNroB rrc. Ec,rn y.rccrb nnouanb noBepxlloc rrI
3cvjrI, ro noxvexrcr,,rro excronHo B arNrococpe o6pa3ycrcn npuNrcpHo
8 xr piurro),ucpora. 3eM]r. KaK u3Becrrro, cyurcc.rByer Muruaap!Lt ner.
u ccnrr 6u vr",repon l4 6LUt cra6xrcH. ro e.o Milcca Ha 3eune fic\r{c.ltrnach
6Dr,lccr tliillvx vDruxoHorr ToHrr. OtrHaKo ox pnntjo.rKrxBeH x I fic lyjt 6rare
picrriurir cHoBa npe8pauacrc, B a3or. llcplro_t flo.rYpacaara rrc ]ollojlL,Ho
BenxK rr coc'flBneer 57l0.re r Bcero xa 3crlrc x\reerca 60 roHH prl,rrroyr
-lepoAn. xr riolopbrx exetor.lso pacna{aeTc, il KI. cro,.rhKo xc. cKoxr,Ko
cro o6parycrc, (B 3rov cny.rac t.oBoprr o piurxoaKrnBHoNl paDHoBcctlfi.
npy xor)po:ir cKopoc rh o6palouatrll}l HyLqxna DtnHa cKopocrh ct.o l]ircna_
!a), Kollc, {o. [,r, 3cMHoro uapa 60 roHH - rlo orlcHb MiL[a, acjtlr,txxr:
npu,rcN. n xr ocoepHov yDlcxficxo\t r.n:]c KonIttccrDo prjuoyrrcpona co
crirB.rrrcl x tn oKo_to I rofiHt,r. rl,rrr -l- l0 | 9a or <o66r,rHoto" yl.,.,epo,ra
rrC (oclrr.rblloii panxoyriepon R ocHoBHo\r pacr8opcH B Boae).

60-,ll,rrIlr crll! nJ BHo86 o6paro8aHHbrx aTo[u] |C npeacrorrr ,,ro_rrrax
xLr rr, - rir lrlor e l.brcr,t}l ner Kaxan rrx xaer cyx[6a:

llpc,rutc tlcero otru {oDoJtr,Ho 6brcrpo oxucJ,lrcrr K cxopoaoNl x npc
Bpilrrtc, tJ IloneKynht yl.Jtcxrrcjloro ra3a. 3ror pan[oaKT[BHbrii yrrcKxc
-rrrii ra'i pnD,lo^tepHo flcpctlcuraerc, c orpol\tIIU^t (ojlx,{ecrRo\r oOu,lHot o
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Bp€xr, ruc. trcr

Paa ZJ. Tak yMcHLuaerc, co BpeMeHeM

korrqectBo pa^ oyrncpo.ra B o6pa3uc.
tronanaer (cBcxtriiD rc

x3 arMocoePH

opraHx'recKarr MaTepr,r, co4epxr,lT
paaxoyrnepoa. xoT, r B Hxrrrox-

O.{eHb Baxxo.
qTo B pe3yr6TaTe o6MeHHLrx npo-
ueccoB, nporeKaouHx B npxpo
re, corepxaHxe r'c u pacreHxqx
l{ x BoTHBtX Ha npoTtxeHsu xx
x[3HU OCTaerCq iOCTOTHHHM. HO

KaK TOnLXO O6MeH C OKpyxarcUefi
cpenoii npeKpar{aercr, coaepxa-
HUe pauoyrne pona HalrxHaer Mea-

neHHo cHxxarbcg - s 2 pa3a Kax-
aLre 5730 ner. I(aK 3To rroKa3aHo

Ha puc, 7,J.
aPaauoyfrepoa, Bxoarrr raKxe

B COCTaB HeopraHr.rqecKttx coearl

yrrexuc/'roao ra3a. I43BecrHo, rrro ymex cnuii Ia3 aTMoc(bepbr - ocHoB-
Hoi ncrorrHrrK yrrepora. Koropr,rii yctsaxBaerc{ pacreHrrrlML B npo(eccax

OorocuHre3a, PacreHnrMx nxrarcTcrl xxBorHble, rro3loMy ticrl xnBa,

ccHocl,r.[Box.rlbr,rHKoB800ne]rrariuL.3arervh3r!,,rcK,l3qeMo4arao6noMoK
BOCra 

'r 
cKa3ar.r, irTo 3'ro sccJro x3roroRrreHo B apeBHcM Erunre 3()0ll rcr

Ha3atr. KaKfiM o6pa3oM ylanoch 3ro onpenenHrb? Teoperlr'{ecK[e o€ro$hr
pa.qxoyrnepoaHoro Nleroaa mrt,,poBKn xoBonbHo apocTbr, otrHaKo rLrr fix
npaKTxtrecxoro ucnonb3oBaHx,l llpxunocb npoBecTlr oleHh6o,.ir,rxylo pa-
6orli koropyrc Henb3q cqr{rarr, raKoHqeHHoii x K HacrorureMy BpeMeHx.

xaK ?ro 6yAer BxnHo x3 rpvucncHrr,lx rrpHMepou.
npexle ucero Hano 6brro yc rr H o Dlrrb, neiicrnxrcrr r, r{o , x coaepxaHxe

rac B 06r,r.rHoM yrrepoae or Hirxoro]uu BcexxxDbrir opmHu3MoB- C 3roii
uen bro 6br.rr v r{ccxcxoBa H rrr o6pirlr I Lr npcBcqr H br [l r cnc xecpy6neHH brx Ae-
pesbeo n parHbrx rlrccrax leMHor o rrapa, oKa3iurocb. trlo colepxaHre r1c s
HHx o r{flilKoBo: B Ka)(qoM rpnMNrc yrrcpoaa. Br,uerreHHoro r{.} HapyxHoro
cnofl ,nirr}(ijxHr,r 'rux ,epeHbcn. x rc,r(Hxe onHoir \ruH! ll,r pJ(nanaerc,
nptr6nfl3u'rcnbHo l6 aroMourrC, x ]Tor pacna.a coflpoaoxrlcrc, cna6Hm
panBoa xrr.r $ H r,r M n3ny{eH t|e M. E ro I H'reHcxtsHocrb TaK Maira. \ro o6pa3yro-
ull,e(, Ipx p.rcnunc .rircr uu ]dnepx]tBdto,c, atlr)vtrHueRox oonhrori
ronugHoii Bcero 0.1 MM, [lo9'roMy Il"n,r lr3McpcHx, cra6ori panroa(Tr1l]-
HOCT,I ra3, Conepxaluxii rrc (Hanp,rMep, B B,ue yrreK,{cr,roro ra3a ur1l,r rue-

raHa)! 3anycKdlor H(,ro(peJ!lIeHHo R'r)1pb rl rvepxTenbHoro npx6opa -
cqenrIlKa I-eiitepa rrn Hclrort]yrcT qyBcTarl't€I6Hble cufiHTurrrrrlutloHHHe
cqeTqrxr, B KoTopbrx t{ncno pacnaloB oh(cr{pyeTcfl no qflcr,ly cBeroBbrx
Bcnbrue( (cuIHTrirnruxii) B cneulran6HoM BeurecT6e.

l,lrMepeHue panl,lodKTxBHocrr,r - oqeHb qyBcrBr.lTcr6HHri vero, onpc-
,aereHrI Kor'IfiqecTBa BeuecTBa. HanpHMep, ecix HcxyccrBeHHo (B,.aep-
HoM peaKTope) nonyqxrE yrneK cnbrii ra3 (CO.). B KoropoM Bce alonrhr
yr,lepoIla - 3To aToMLl rlc, Tolaxe nocne pa36aBjtcHu, B HecKoJlbKo Tpvr-
n oHoB (l) pa3a3oroM B ra3e MoxHo 6yrer o6HapyxHTh pa,qlroaKTrlBHocrb.

Bo3pacr o6pa3ua ycraHaMsaarcT TaK. EepF onpelereHHy,o ero qacrb.

cxrmrcT r u3MeprrcT panuoaKTuBHocrh o6pa3oBaBuerocq yrreKrlcroro
ra3a, Eclllt B sToM ra3e B pacqeTe da I r yrrcpo/ra apoxcxoAfiT B MxHyry
8 pacflaaoB (Kax[brii x3 Hxx perucrpupyerc, cserqMKoM), To raxoMy 06-
pa3uy 5730 ner, eclx 4 pacDara - ll 460 ner ll'r. n. no {DopMyne MoxHo
paccqxTalb Do3pacTo6pa3ua flpI{ nrc6oii efo a(l,lBHocTr,r; u He BaxHo,6y-
IeTrIIt gltcJto pacna,(oB u Ml,lHyTy uenoe finn npo6Hoe, BaxHo lpyroc on-
peaerrHTr 3ry aKrr,rsHocTb Ka( NroxHo 6o,1ee rolHo. BoT 3aecb-ro H Kpo-
eTc, onHa xr rnaBHLrx Tpy.qHoc-refi pa4lroyrneponHoro Meroaa ,qarrrpoBKlr,
nocKonbKy aKruBHoc-rbo6pa3uoB o'{eHr, Mana n 3HarrlrenbHo MeHhrxe 4)o-
HOBOTO X',urytreHfie. Heo6xorrMn cneux:urhHas iaulm or BHeuHei parl,ta-
tlxr,r ,r o,rcHI aorroe u3MepcHxc (xHoraa B revcH$c MHorux c]Tox). Eue
crrnllHrIrc.rr,Ho HeElBHo &IIq HarcxHoro aHalu3a o6pa]ud. nolpacr xoro-
polo opr,cHTrlpoBogHo llcqflcrol,'Ic,l HecKor'IL(IM,1 TDIcrqeJreTurMM, Tpe-
6oB.L[och Hc MeHee 20 r yr.nepo,m- Ec]rr,i 3ro 6brr,{ yDrrl 113 Kocrpa apeBHero

HeHxii, Koropbre pacrBopeHbr B sotre Mopeii x oKeaHoB, a nor3elrHbtx Bo-

Aax n Mor,'r o6MeHxB:rTrc, yrnepoaoM c yrreKxcnbrr!{ ra3oM aTMocOepH.

B ocHoBHoM gro pacrBopxMbre rfiapoKap6oHarbr! KoaopbrMx raK 6orarbl
MXHepai6HHe AOALL

KaI( TonbKo B xJ.rBorHoM unx pacreHuu o6MeH c yrneK[cJItIM ra3oM

aTMOC(DepU npcKpauaercq, Konvqeclso paauoyMepoaa B HeM co speMe-

Hev Ha'{xIJcr y6uBalb B LUorBeTclBll}{ co crporori MarcNra']tl\ecKou ra

flonpo6Hoe paccMorpeHxe :raKoHoMepHocre, o6pa3oaaHtl, u pacna-

aa palHoyrnepoaa no3Bonr,uo aMepfi KaHcKoMy oH3tlKoxxMHKy yrdlrupny

@paHKy Jlx66ri ( 1908-1980) coBeptnx}b 3 KoHue 40 x roloB BH{alouree-
cq orKpbrrxe, 3a (oTopoe qcpe3 HecKoJrbKoner oH noryt{, Ho6eleBcKyro
npeMuro I1o xrlMr]u (3a BBeaeHxe MeToaa ficnorL3oBaHx, yrnepoaa- 14,c,'l'r

onpeleneHfirr Bo3pacTa s apxeororhr. reonorxu, reo(bu3Mxe I apyrxx 06-
JlaCTrX HayKI,tr.

Pa.qroyr.nepo.4lrurfi Meroa,[arrlpoBKx

B 1955 ro,ay B XeHeBe cocrorracb MexryHapoaHat (oH4rpeHqut no
Mr,rpHoMy ,rcno?'r63oBaHxrc aroMHofi 3Heprux. Bblcrynxn Ha Hefi c AoKna-
roM x JIr66,r. Ero Bl,rcryn,,reHue Ha,]a,qocb Heo6srvno. Ox auruer na rpu-
6yHyc 6orb M.reMonaHoM, B6lHyr'r r43 Hero crapyrc o6yB6 fi o6l,tBr{n..iro
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LrcnoBeKa urr c'r'apue repeorHHbre npclMeThr. To 3necb npo6,,reM ()66rLrllo

HC Bo3HxKar'rO - yr-lepoaa ,ur,l ficcr]etroBafiuii 6bLto B u]6blrKe. Hanpx
nrep, B CeBepHoii AMepHKc l,px pacxonl(ax Haurtx octaHK[l nosil-qeHHhtx
nepeBr,eB, Bce uepxyrxKx Ko'ropbrx 6bl,ry HanpaBneH6r B oIHy cropoHy. 3ro
,areHxe Ka3alroc6 geo66rcl]l,tMbtM: KoMy y 3arleM noHa4o6xnocb BanuTh
cTorr,Ko nepcBbeBj 4a exle 8cc B onHy cTopoHy. PatgoyrncponHr,rii MeToI
aHil-lxxl nperccnH},r 31llx lepesbeB noKa]ar, qTo oHx pocnx npxNcpHo
I I r,,rcq,{ rer Hn3?rn - KaK pa3 B ro BpeMn. KorAa Ha 3eMxe 6tLr nocnenHrrfi
nelrHuKoBbrii nepHo,!. cTa,lo ,cHo, ,{ro IcpeBbrr noBaillJl 

^rer/'reHHo 
I8n-

raDrulriiic, neIH,lK. KcTa'ru. yTogHeHre BpcMeHx nocjlclHero renHfl l(oBo-
fo nephoaa Ha 3ev-!e ct{(TaeTcrI riaBHblM pe3ynr,Ta,roM llcc.,Ie4oBaHUii no
Mero,DY JI x66x .

Ho ecnr o6paie[ - yHxK&,u,Hoe [3rcnHe, HanpMMep, cTapa, (apTu-
HA, TO. XOHeqHO, HqKOMy 6H He tpXUrO s rOnOBy CXeqA 3Haqr[erlbHyro
ec 9acTb, rrTo6br ycTaHourl'tb Bo3DacT, xo't,l TcopeT[\ccKl,I 3To Bo3MoxHo
(KaprrHr,r aHczL[x Ha xoncrei a xoncr ctrelaH t13 pacrxrerbHblx BonoKolr).

TpynHoc1x rrolHuKaqfi u Erercnvtlarx. Koma Bo3pacro6pa3tu npeBbr
uirln HecKon r,xo accrTKoB Tr,rcI '{ neT; ts H x Ta( }rauo oclaloch aToMoB 4C.

lTo rrx TplrnHo c locrarorrHoii rotrHocTlo oflpeaenxrb Aaxe c noMoutblo
tiyqulix cqeTqllKoB. flpo6ncMbr Ro3Htkalol h co cnr{ rKoM (MoIo,IthlMl'l>
o6pasuaMu, colcpxaHxe palluoyrnepoaa a Koropbtx Miuro ornrrtlaeTcrr m
cocTaBa coBp€:\rcHHbrx o6pa3uoB-

Pa3pa6or Ka B 1970-e roabrHoBoro [rerora onpenexeHH,I panxoyrncpoaa
c }lc norl BoBa H l,leM ycKopHTeJu rroHol] , to3l]or,I fiIa yBen a tr HTt r{yBcTBUTeI6-

Hoc'rb n3MepeH ii 6onee r{eM D 1000 pa3, McTon ocHoBaH Ha npeBpaucHxU
.novoB vrneporla. l4 B nfroI xoHoB. Korophtii c Io\rolxbrc lnexTpflrtccKnx
I MarHllIH6rX no]leri OTAenTCTC' OT BCeX Ipyrl,lx aTOMOR. trTO X nO3BOI{eT
c Bbrcoxoi:i rorrlrocrbro n3Mcprrrb Iruc-ro aTorloB rac_ Tencph BMecTonecaT
KOB rpaMMOBnl,l aH;UrX 3a AOCTaTOq HO BCerO HeCkOr'rbKIl Mll,nXrpaMMOB!
a IHorAa ,I {orleii Nrr{,urarpaMMa o6pa3La.

npx parpa6orKe patrfloyrnepoaHoro verorayqeHsrM rpfi l[1oc r, cror K-
8].rbcq x c npyruMlt Tp_vtrHocTflrrx. qaclo lloBor6Ho HeoxnnaHHr,htx, TaK,
llqr npoaepKrr H KoppeKrirpoBKu MeToIa 6Lu npoBeneH aHulrlx3 roaoBhrx
Ko]reu He(oTopLIx AepeBLerl. Bo3pacT KoTopl,B ucrlxcnr€rcrrrbrcrlaMr
ner (ceKDoilr, oc'r crarr cocH.r ,r ap.). Me)My ro^oBbrMx xorbuaMu o6NreH
yrneponoM npaKTxqecKn orc!,rcrByer, nosTorlry MoxHo 6[L1o oxHAarb 3a-
KoHoMepHoro cHuxeHM, concpx.aHus !C npx lBuxeHllI or Kpaq crr]ona
k cro ueHTpy u To'r,rov coorue rr rur r c rfopvy rox panroJKTuuHol o pacna-
Aa. OIHa(o llLlflcl{fiJtoch, tllo KonyqecTBo palrroyrrepola B arMocoepe
HC BCerAa 6U,1O TO.IHO TaKINl. KaK Ceirrac, - TaK qTO npDll]].locb BsoAfi,rb
cncuxzLl6rrHc lronpaBkfi. Maccoshre rrcnbt'raHrq x4epHoro opyxlrr Il 50-
60-c ronbr rakxe urrreHlou co,'lcpxaHfierrc B Bo3nyxc.
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O.reHbccpLelllyrorrpo6rrcNlynpc'r(crilnxrcl:Jalprrrrcl reaHUlrtrlrpyc-
\ror o o6pa3ua. npx r.ou enylaiiHoe rx)rrluuHrrc <craporo' !i,.pontr (rr -
rpxMep. I llHxc Nera) B (colpcMcHHbriiD tre raK oflacflo ornx6Ku rr ')rort

cnyqae 6yAe1 H€BenxKa. Ho ccnt s crapHii o6pa3crl, R KoropoNl coxcpxa
Hl,|e pal,oyrxcpoaa 3a BpcM, cro cyuccl rtolrallurl yNleHbrxunoch, cKaxcM.
! l00pa3, nonaacrxor, 6u I 2; IlpxNrccn.coBpeMeHrroro" ylnepona,roo6
utee xoru'lcclllo uC B o6pir nrc )'xRort Icn. llro nprllrencr K oqeHb 6onbrxoii
oLUx6Ke B onpcxcncHr{rt r}o,pncrr. (Oriir i)trtcr paBIra 7,,, . r. e. npuMcPHo
6 -rbrcrqarv nu l) C nono(nrLrMtr 1 lxr p, n rcrrrrr^fl{> xccnenyeMbrx 06r,cK

roB npnxo/L rc, xNrclb ]rcno !ouo.Jrl,rro 'racl.o. HanpHMcp, Kor4a B rllTa']e

OperoH (C[lA) rpx Ilpor.,rl]lKe .optroiinoporr{ HauurH R Ircu€pe 100 nap

xpeBHeii o6yDll, up\co.lor x pcrux.rrrr ru, rl]_!ureii coxparrHocru noKp6lTl, rlx
c.roerlr rxeirrx'llroro xaKr. K c,racrn(). niixir xBarx,rro ronbKo ,]rrr 294 nap.
no3rovy.Jllrfl lL oclaBrxucc, uccrr, rrap oKa3a"'II4cb npHIoaHblMx.0-[, on
pcAcrcHn, r rloJp.rcrl pnrLrroyrnepolltrl'rNl \reroaoM,'r'aK xaK B naxe ccTL
(clrcxxii' rry(-rrur rc. Koropbrii cuarrl,r 6u Bcro KaprflHy.

(-euc o]lroai rariLxoii y.reHr,re c'rojrxHyjxcb, (oraa c noMolrlbro pa-

/lnoyr-leponlrofo MeTo-,lit o lr non brrill rlc b oDp€renxrl Bo3pacTTpaBLI. Ko-

ropa, poc.qa Bo3ne ruoccc c oxxBnerrfll,rM ]rtsxxeHaeM, llorryqarloc6 TaK,
tr]0 rpaBe... rrHoro rH(r,r .'rL'rl Pa Ii.rka oKa (Lqacb troBorbHo npocTorl. llo
noytrll renbHori:nn]rnopo^lLrq l paBd ]cB.rfltsdna ! rnel\ cnHii ra,. rcTo'lrlll.
KOM KOTOpOTO D lHaqt[e]rGHoi CTeneH[ 6brnn BbrxnonHHe ra3H aBTo]\ro

6M.qeii. Sr ra3hr Bbr,rerrnHcb npx cropaHl{l{ 6eH3uHa.6eH3uH xc oortyqa-
or u , dedrllr, A l,l( KaK Hc,lr b o6pa lo8r.r.rL r, vxnnl{orrbr ,r(r Ha ral. rr Hei
llyKrun l4C He coxpaHxncr. Bor no,{eMy coxepxaHxe rC I nprulopoxHorli
Tpi ta oKair:LqocL cur'lBHo 3alrlxeHHbr:rr.

PanxoyriepoflHElii Mcror npoBeprn€n Ha o6pa3uax, Bo3pacr Koropr,rx

6bur rocroBcpuo l,t3BccreH - no xcropHKo-apxeonorxqecKr{M naHHbIM.
3ro 6buru, HirIpxMep, Kyco,rKr aepeBa ur rpo6Hxu OapaoHoB (or 3900 !o
5600 ncr Hairi,q) !{ru ri3 pa3Biurr.rH noNrren (2000ner Ha3an). PerynbrarLl
H3r\repcH llii no.[TBepnllnI ToLrHocrh pzurxoyrneponHoro ]!reloaa.

Thfi na Tlpuucxoft nJ'raulaHnubr

B Ka,{ecrnr ooc,re,rHcIo npxyepa xcfionb3oBaHxr pa]lfioyrnepo]lrroro
rrcroaa paccr()cpl\r 6o-,rcc noapo6Ho cropxrc onpe[crcHx, BospacTa

rHaMcHHroii IlprHcKoii nrautarL{ul,r - roKpbrBa,ra, R xoropoe, coflracHo
Er Hrcnxlo.6l,Uro:raBcpHyro flocne Ka3Hx rexo Xpl{cri] fi Ha KoropoM,xo
6bt ocrancn ot c,laloK ero nxua x rena (plrc. 7_4, 7.5).

B lt)7tiro,r! lr r|Ta,rbrHcKoM ropotrc Typl{H€ 6bl]a Bhrcra&reHalur, fice

o6ucro ()6C,r|crll, nnauraHl{ua - nbHrrroc nonorHHrrc iurxHoii 4.J uru
pfiHoii l.l r!{ c nrrHai{11, roxoxui,t, Ha Ourypy qenoBeKa. 3ra nnauarrIua
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norr,xjlcL 80 ()pr!rlr{n E cepenrre xlv 8cKn. N roto pa3 nepeBolrnacL rl
onHoii uep(Bl] rJ xpyryro, u XVI BeKe no6brB.L,rl mxe I noxrfe! Ho 6brna
cnacerrr. r rrocrcnll|le 4(X).,rcr xpaHr.rracr, R T),prlrrc. C rex nop He yraca!x
cnopLr o co ronjrrI|Hocrr. Eue u ll90 r(,ry ill|it Knr\reHr vll oft,,Bm
rl,laualluny llorrrJr(oii. ror.[a KaK nana naRcn vl HasBarr ee B 1978 roxy
caMoii lrrxroai pcrrrrtlrIcii B ucropxl{ xp c1na cTBa,

Pz. '../. o(t,|nl,xq
Tlpxxe(oi, f.rr rrruL,

nepByro ()ororpaorIo nnaLraHH,
trbr parpctUrr--rrr c4e.qaTl B 1898 ron!',
Ir rrcr ),xe 6oncc cra .q€-r He vrron(a
I()rcnopbr y!rcHr,rx. onHaKocoBcplxeH,
cTByro l cc, ro! oT tona cpelcTaa
Hn\qHoro -fii-rrur'r (xly,reHue crpy(
rypbr u cocl'alla no.qoKoH. cnoco6a fix
n,lcTcHltlt. fl alltl'lyc
onpenenellr rr,rx pacreHl{ii. aHa,!r3 nn-
rcH KpacKx 14 KpoBx n r. n. u r. n.) He

TOn L,KO HC IpO,lCHX.TX AOnpOC, HO eULe

6onbue cro rryrarn. AprytlreHros
(3a> nolLII[floc'] L nrlauaHrrubr 6blxo
HC NreHbuc, qcM npryMeHros (npo
rIB,. r-laD t,rrt s()npocolt. KoHeqHo,
6br-1o Bpctl, ll3forolllcHn, nororHa.
,Io,roe Dpcvr rprxenxcKon TyprHa
He naD:ur filJpelueHm Ha parnoyr-
ncponHHil ilrit-rrx3, x ero r\roxrro no
lrrrL. noc(oJrbKy ygerLrc lpe6oBanI{
IoBonbHo 60.rrLruoro KycKa. Ho Koua
eytscrBxrcnbrocrb palroyrncponHo
ro rire rola 3HarttIIer1bHo ooBbrcxnacb.
d lpc6oBilrrfin y,lcHbrx coorBercTReH
Ho clll{nl-iruc6. 6huo pa3peueHo or-
pclaTb or xpa, rulauaHfiubr, rae Hc

6brro cnenoD uro6paxexlrq. Hc6orrb,
uroi! xlcotrc(, l,l Ror r. rpov 2l anpenq
1988 lona B rlpxclrcrBnu apxuenuc-
Kona Typnrra KapnyHa[a Earlrecrpepo
n 6onLuroii IpynnLr yLreHHx or nna-
ruaHrubr oltcriu!{ ronocKy rxrpl,tHoii

Pt.. 7.5. jlna (l,.ro'prdn n,@!r.
106paxcrroii ! rrnrnH!1re: crcRa

ra( oH. BLIrrxrir Ix rPor8,'cHHon{nt
ronnc (-c:cIt)iri rra xorcle

Icruxrurr,lHoii7cNr.KollDyrcpa3neJrr'rr'rr{llam,l0cTxMaccoiiro50Mr,3a-
BCpH)'nx Kilxlyro ,racjL B anroMrlHueByrc ()orl]ry I ytrnKoBiulu B nporryMe-
poBaHHLrc KtlflcyxLr n3 repxnrrcrcreii cruLrx. 3rrr Kancynbr BNrec.re c rp$lrr
KoHrporrLlruirlr o6px rrlir\r11 neperalx npc,,lc|iRll'rcil, T pcx Bcrlyrrxx na-
l6:l

ooprrroprr'i x3 ApI r(rlLr (a tUA). Okc(lx)p.(r (AHrxx,r) [tK)p \ (l-UBei]-
rrapxr). n pencra DHr cn 11 r a6oparopu i Hc ,lilrrU, \ ro ir \o,rtxl c,r n Kax,.roi.i
Kancyne - ?'rollcpxanocl, B ccKpcre; B KoHrponbr.rr,rx o6pa3uax6r!lr tKilHb
x3 Hy6xricKoro xrlopolleH'1e Xl XII BeKoB.rKa b.clrrlarc rlvML{r, K,rrco

narpbr (Haqa,lo ll clr ). H H"rrr co flap,rHHoii pr{Lr. HnoroB.qeHrroii 8o
speMn npaBxeHy, ()prrrLyrcxoro Kopo-1,l OrU|llna lV ( 1290 1310).

Bo Bcex na6onaTopr$rx o6parubr no,,lDcprrlrr npcx-ilc rlcero rtllKpocKo-
onqecKolry tlcc,lclloBallllo ll l In rcrbHoii o'llrc1(c l] ltc,lL]o r,taneHfi, Bo3-
roxHbr\ nprrrcccn (B parHhr\ -la6oparopxr\ rrLllo-1r,()rJiurx \rnKponbrnc
coc. npoMbrRKy pac1Dopflrcnr\n{ c np IlcHcHrrc\r vnlnpfliRliKa. o6pa6orKv
r\rotoult{:!rx cpelcTBaMl{. ropr'{rr]ux Krrc-roTn\Ilt lt I[c]to,ta\tfi). SaTeI 06-
pa3ulr cxurii.rrx. o6pa3oBaRUiriic, yrneKxcnLrii |ur Il)crlprIlL-rfi D !t[crbri
yrnepoa - maoxt B Ko'ropo\r r{ onpenenrnx co,rLcpxirrLic LrC c noNro[rbro
Macc-cneKrpoMcrpa.

OrserH Dcex raboparopui 6Hn co6piiHBr B on o\r jlrccrc Dprrarr-
cro\r \ry rcrj rrPoJr,rnu JyF,xaHbr. .r le r\ rhrrrrr :Ittr llr ir on]6txKUBlHLt
B oAflor\r r{ l caNlbrx yBaxaeNrhrx HayeHr,rx xvpH.lnron Nrnpl - ,ryarrle (.IIpl{-
pona,); flocKonLKv 3 pa6ore npxHrno y,{acrl{e NrroxccrBo uccne:loaare
Ireii, He ynnBxre.qbHo. lrro y crarbn 2l aBropl Xo pcrv,rr,rarbr pa3HLtx

Ja6oparopflii HecKonbKo ornfiqaqxch. oH,1 Bce xe 6bfirt,rocritroqHo 6tn3
Kn lr yKalrBiLrr Ha To. LIro Bo3pacT n_laruaHltuu cocliuftrcr npri\tepHo
690ner c ollrx6xoii oKoxo l0.qer (Bolpacr no pa,,rrroyr'icpo.lHo\ry \terorv
rpnHqro orc,rxrLrs.rb HaT an or 1950 r). xopoxro cor'IircoDUBarxct, raH
HUe v KoHrpolbrir,rx o6paruoB - !n, xx Bo3pncra 6r,Lrx Iojry'reHhr 3Ha're

Hx, 917 ner. 1964.ona r 724 rona. flocnc BBcreHx,I no parrcK Ha 3MeHe
flxe collcpxaHrr,I rlc B arLroco€pe B nponL!rnc c1ojcl1l, y(tcHbre BbrHecIU
peueHr,rc: c Bellor'l]loo'fl!to Hc rleHee 95 % IKaHL .rtitulilIlllltJ x rroToBneHa
Nrexny 1260 1390 rolaMli. TaKr,M o6parM. nana Lr McHr Vll xaK 6ynro
oI\a 

'r-qcq 
nP.rR: rr r:ru:rHru.r r fl or.rLtcH. l\te o t,,Ut.l. KotD,r o !tex noll

sXJrOCb nepBoe noxyHcHrrrpoBaHHoe ynoNlr{HilHr{e- TaK pnxno!,r,1epo.qxuii
\rero4 narxposxrr. knr:urocb 6br. nonoxll.( (oHeu cfropa[r. Koropbte rafll{

OlIlaKo B Hayxc peAKo cny'rilcrcfl rax. {ro6H'ro rri[l llloe ccpb€f,Hoe
3arB,,reHne He Bdpcrrxo 6H sorpaxeHxii. He cril,l xcKlro'{eH ev x aHa
rlrl3 Borpacra nnauHHrluu. Bu noN ru'rc, x x cllnbr{o llroxHo 6blrlo otxx
6xrLcq c onpcneJcrrHcM Do3pacra rpaBu pil4floyllcpo/rHu^t vero,uot\t.
ecIr'l rc y,lltI6taitTn oco6cHHocru ee pocTil r] ( IInltl,lr, !r,tutonHr,rNru
rarx\1r. Ilir pci!lLIl,rii Bolpacr o6rreKra xccrrcrlolritfll,r, o(a3,!lc, ]Haqx-

,tcNr o aarIl JM aHtlrlx3a. Hc cu|lo,lcHLr oulx6Kl{ x nts

rt)r)i,.'r,,tr' ). Korr:r pc 11 rr-r,r'.r
6b'-,rH or\ 6rrnKoonllr,r, IoccxiicKxe y.reHr,re n A. Ky rrc[orJ, A. A. [4Ba o8
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r n. P tscncuKuii B 1996 roAy Br,rABxHynx npoTlrB Hyx raKoii AoBoA. Ka(
u3BecrHo, nrAn(ilHrua B I552 rony no6brtsd,ra B noxapc. npx 31oM ecrecr-
BeHHO npClr'OnOXXTh. 'rTO CC TKaSh NrOlIa C nbHO npon TaTLC' llblMOM_

AbrN, coAcpx roqeH6 MenKlrc rrac'rluhr! or Koropr,rxTKaHb He BcerAa N(ox
Ho orirblrb.Tcrl 60nee ecnu trrx Lracrl|ubr 6r,tnx B rKaHu corHu rrreT. yr-
.iepotr xe. coacpxaurui:ic, B t{acrxuax ablua, Bolpacr! qro
u ropeBrxec )lcpeRo. yqeHHe nposenI Moaerr,Hblii 3KcnepxMcHr, Bocnpo-
u3aollll'lllllii ycfloBr{rl cpelHcBexoBoro noxapa. KoHeqHo, oHu a3rjlr H€

nnaulaHxuy, a KycoK TKaHU. oxasuocb, t{ro B ycJrotsllrx noxapa coorHo
lxeHye aroMorl cra6unbHoro fi Hcc1a6[nbHoro yrnepoaa B rKaHu 3aMerHo

MeHnercr, a 3To BHocrrr ornx6Ky B palllroyrneponHblii McroI aHanx3a. Ta-
KOe :rarprsHeHlle (cTaporor (BpeMeH xpycTa) yfa€potraTKaHl,{ flr'rauaHuubr
6onec ortonorbfl"t, (cpe4HcBeKoB!,]u) BnorHe Morno nprBecru K (o orro-
xeHHro, I caMofi ruauaHllubt. ccJII cy]lHTh o ec ao3p:lc're Do Ko]r[qecTBy
Hepacaasucroc, palxoyrnepola.

CoBcev HenaBHo no[qltrl MircJta B oroHb irvepxKaHcKrtil uccncnoBa-
TcxL n3 KiLnxoopHxiicKoro yHrBepcuTeTa PaiiNroHA Poaxepc, B 2005 rony
oH on y6J1,r KoBa.,r o Typr{HcKo,l r r.]raulanu ue ce HcauyoH H ylo cTaT6rc. Ee co
IepxaHue BKpaT qe cBollrrc, K cneaylouieMy. [lo ero aaHH6,M, B 1988 roly
&'rq nccreroRaHHfl palnoy.nepoaHbrNr MeroIoM B3,rlll xcxnrcqxrenbHo
HeyaaqHbrii o6pa3eu: 3arL,rarKy, Koropa, 6br-qa corHr ncr Ha3a.rl npruxra
K o6ropeBueii TKaHI x 3areM nonKpaueHa HacronbKo ltcKycHo. rllo cra-
ia HcoTllllql!\ta oT ocT;LlLHoii qacTu nla,qaHlubl. [lo3ToNIy TaKoc Tpyno

eMKOC,1CCrC!OBaHse 6brro OpOTICIcHO lDaKrfi{ecK!' B yClyrc! A u3y{eHre
Ponxcncoir Hcroropbr\ o'rcHr, vc[reHHbr\ \!lv secKr\ r,ri\rcHeHx , ho.
ropbre I relrcHxe BeKoB npoxcxoAnr B ,rc6brx rxaHflx, npIBeno ero K Bhr-

Boay o roM. \ro rxaHb nnauraHxuH xMeer Bo3pacr (c y\eroM so3MoxHbrx
olxu6oK) or l]00-0o 1000ner. To ecr6 nJrauraHHlIa BnonHe Morra 6brrb rr3-

aoToB.,reHa B I BeKe. Kortra xxn I4rcyc.
O.DHaKo He rcKrrogeHo. qro crophr BoKpyr rurauaHxuu 6yalr npo

IOnXaTbCr. X 3TO HOpMa,'rLHO &1' HayqHOrO XCCneIOAaHIT.

rirIr, xnxc aa Bcc ro BpcNtr. 'l to cy tr Lccnlycr ,lenorulcc l tio- Ho! Bo cpD[]r!
r!,oxlro crlr{TaT} aToMr,l Hc u Nlonc, 0 Ir Hc6onbrxori eao LracTx, a Bo,talopbtxl
cql{TaT6 He Bce aTo}16r, a TonbKo He6onrrurylo, Ho JapaHee u3BecTH},ro nx
,racTb. oIHaKo Ha\Her{ no nopraKy.

B 1903 rony onuH ,l3 Har6oncc ranaHTrrrBr,rx Ou3rKoB-3Kcnepx|\lefl-
raropoB )C{ Be(a 3pHcc,r Pc lcpoopx (1871 1937) nom3ar.,rro orKpbr-
luii He laAonro ro ,roro HoIUii Ur\flritc(txir ,ncv(It pa4xli t|cnyctaer
,rorox TeJrEHo 3aprxeHrrr,rc,rilcrx116r. nerlluuc c 6orburoii cKopocTr,ro,
Heo6xoIfi Mo 6blno Bblrc rc rx ll ( xt H aJtsilrx iL[ 6Oa-
qacrrqaMu) xcnycKaer panri 3a I ccKyHny- K:rk ')ro cncnarb? B 1908 rcny
Pe3epoopa BbrrcHx,,r 3ro o(tcHb ocTpo,vMHbtv crroco6oM: B pa6o1r eilty
norlroran Moronoii HeMeuKrii Ou3nK XaHc lciir€p ( 1882 1945). r{MeHeN,

KOTOpOTO Ha3BaH CqeTrr|K pa4l{oakrxBHo.o t!3]tyttoIrr.,aln,r pa6orLt o]ru
,rcflorr,3oBrlJrr npocroii npn6op. Ha3BaHrrrij cnlllrTapfic(oflot\r. B Herr
xrvcc'r'c, it reHbxa, cTcKllnHHa,] fiIacTnirKa, noKpLrriu cDcurri]LHbl]it co-
craoorr noMr{HooopoM. Ec,1l.{ ts reNlHoTc K nracrxHxc c nrcMl'I ooopoM
no,llHccTx 6JIriKo palafi Hnu KaKoe-rrrn6o cro xyNll,tltccKoe coell'lllclItct
ooKpbrrl,Ie llarrHer rpKo cBelfirr,cr. qeM MeH6u]e pallx B o6pa3ue H qcNl

nanbrue oH pacflo.qoxeH oT [,,,racTHHKr{, TeN{ c]Ia6cc cBe.teIfic. Ho cauoc
yaxBr{TcnbHoe oTKpIiHeTc, B3rnrIAy, ecnx crroTpeTb Ha n]1acTliHKy qepel
cnnbHoe yl]eruqr]TerlLHoe cTeKno. aryqtne B xKlrocKoni B\tecTopaBHo-
MCpHOTO CseqeHn 6yA].r B 4Hbt To mM, TO Tyf OTne'LHt rC 

'pKxe 
B€Bb lr-

KX, KOTOp[re T]'r xe racH]T (pxc. 7.6). BoeqaT,leHre taxoc, KaK 6ynro Ha
(boHe,lcpfloro He6atsxnHo MHoxccrBo Bcnhrxl{Batolul,tx r racHyxlrrx 3Be3,q.

3penl{ruc He3a6r,rBaeMoel

9ro rMeHlre o6brcHreTc, TeM, qro Kax4aq.ur6d)a-9acrxua, nocrxr-
uar nroMr{Hooopa. a6r3HsaeT B Hettl (parKoBpel\l€}rHyto BcnbruJKy cBera,
Ecrfi ,lacTru lrHoro, To x RcnuueK 6yAeT MHoro. Ecnu xe qacrHu \t&'lo.
To llcnuurKu 6ylyr penKur\{x. x ux BnorHe MoxHo 6y!cT coc.lurarb. Kax-

Kax pa4naqur nouorJra r,r3Mepr.rrb
qrrcJro ABora,(po

Bbr yxe lltaere,'lro I ilon6 BeulecrBa corepxJ.lr o rpov Hoe qlcrlo qac

ruu - [pH[tcpHo 6 l0rraronroB. r,oHoB rurr Mo,leKyJr. KaK xe ynturocb
ux nonc,rurarb? MeroroB onpenen c H r.{q ,{ uc-!a ARoratrpo 6uro npxryMaHo
MHoro. Ho ronbKo oAlrH x3 nepubrx MeroAoB6bu ocHoBaH Ha DpeMoM noA-
cqere aroMoa. KoHc.tHo. nonHoe q cro aroM oB B mone BellLecrBa H c cocr{x -

.traq rrcnHuxa ctl fHaJrx]xpyeT o ToM. trro pac-
narcrr onxH aToM palxr, Ha ocHoaaHxg qefo

Pe3epdlopA 3aKrro,{uni "BrepBr,re I lcropxn
cTano Bo3N,oxHbrv pefxcTpl,tpoBaTL oTAe

B 3ToM tl cocroflna uneq: cocrrlrarb qr{c

no tur 6Oa-!ac-rxu, nonanaloullr)i Ha nracruH
(y xr orrpcllc,'rcHHoe Bperffi u:l onpeaencH
rtoll DirccTorfll{lr oT ucTot]rrIKa nryLrcHkr.
a ]ir1c\I pacc,rxrarr, o6qec ,rycno ,lacTxlr.

tsr,rrcrnkrrurx l{3 o6pa3ua. lln, r'rcro B nn6o
paropx P$cpoopna x3rorourrry npx6op.

P/4 Z6. TaN uurnrrrrB.nu,F
Kn ,,! 

'Qatse 
or nonasu x B

UD ark[a-qaqtru
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P,,a ZZ IIp ijof rur onpcrcncsM
c(opocr! pacn.:ra palxr:

I roo6k! c y$crmeHDLhi !a ocrnne
pualaxr1336r, oaPtr,pM: i 8aryyMn
|.8rHrri, cr.knrrua, pyaxai J mrrii-
f.saxHoe orBeNrne ra nonuc kop.rrcn
cacrr rpy6tur / yBer r renLHoccrcnhi
i crctrtr,rrra, iuac,trHxa co cnoev nroiru
Ho4()ra (co cropolLr orBer.'x,): d r0c.
1o!ck .nqLr. ra(plrsaouxji .rBencrrei

7 o,krrKa Borryxa uacoco

reMHoraj no9To Nry 3Kcnepr{ ver lraropy npuxonxlocE 3apaHxc rrpoBecrn He
MeHbllle qaca B reNrHoM nolle[reHxr.{, rrro6L] ero 3peHxe craRo 60nee {yB
crBriTerEHbrMjacreroBarenL,Ho,6oneeBocnp 14M\xBt lMKcna6brMBcnhru
KaM cBeTa. ox3xonofx 3Haror, rlTo npxBtrKaHr,re (a,qanTaur{r) rxa3a KTeM-
HOTe B TbrcqrrL pa3 noBbl aeT ero lryBcTguTerbHocTr,_

Ho 3ro 6Erna Hc enxHcrBeHHarr r Hc r.qaBHaq rpylt{ocT6 B 3Kcne-
prlMeHre. o Ka3arrocEj \To alboa-qacrxqbr. ncnycKaeM bre panneM ! nponeTarol:
n Ro3nyre tscero Hec(oJr LKo caHTx MeTpoB: x lu <Mel1lax)Tr neTeTb no npqMo,
nloneK-vrrrbr a30Ta x Kllcnopo4a B Do3nyxe, 3Haqnr, Ha_40 6l,uo c rloMoxlbro
Hacoca y4a[[rb Bo]ayx l{3 rpy6Ku. r. e. co3Aarb B Heiii BakyyM, A KaK 3ro
crenarb, ec,lv B Tpy6Kc Ha apyroM ee KoHuc xMeercq orBepcrle? t{epe3

Ie o ,o, ,r \ 6\ 3e r 6br. rpo r.puhyNa rb B rpy6(). x H/raro, o Bdkyyvd co
3AarL R Hcti He ynacrcr.lln'l ffiKxx npeKpacHhrx sKctcpnMeHraropoB, Kal<

Pe3epoop:t u leirrep, 3ro r{e coclatsxno oco6oii npo6xeMH. C noMourbro
BocKa oHr{ npyKrcxJlx cHapyx, K orBcpcrr{rc nxcroqeK cnroaH. oH 6brn
ftKori roHKrrii, qro npaK,xqecKx He 3aAepxuBan .L,rboa-qacr rlbr. (ol.o
pLIe c3o6o!Ho npoxoAr'rnfi \cpc3 Hero. B ro xe RpeM, tso3Ayx yxe He Mon
nonacT6 B rpy6xy x Hapyurxrli BakyyM.

14 Bor, HaKoHeq, Bce roro Bo K 3(c I lcpuMeHry: BaI<]yNl Aocl u I HyxHoii
rny6l{Hbr, rna3a npxBl,ILRx K re\ .roTe. Ocl.a,rocb noylo6lree ycrpourbca
repea r\ruKpocKonoM n BKrroqrrrr, ceKyHAoMep..,

Bor o,rua aaboa-.racrnua npolerena cKBo3h 3aK,reeHHy() cnroaoi rbr-
porrKy - BcnEruKal flpoxoArar rrecKonbKo ceKyHA - eu(e oj(Ha BcnbtlxKa!
noroN{ rperbq, \eTBeprar. Onbrr !nx.qc, l0 M[H]"r, noc-le ,lero 3Kcnepx-
McHraropa cMeHrrn eto rroMoxtHxK: qro6Lr Hc 6blno oux6Kr{. onrrrT Haro
IOtrrop l b He oa,{fl pa3) a lroroM B3erb cpelrree 3HaqeHxe. oKa3arlochj rrTo

3a l0 NixHyr Ha6nroAaerc, s cpcnHervl 49 BcnhrureK, 3Hasur, cronbKo xe
anEoarracluu flpouno 3a ?ro BpcM, qepe3 orBepcrr{e. A cKonbKo xx Bcero

I{l nuH) i x i .^oh,,r,xa xrot(x :
168

l'ac,rer o,reHb npo /,rb(l)a .krcrtlur,r jrclr]r l{3 o6pa3ua prRHoNrcplo
xo Rce cropoHbr- 3)ra,1,11. Ro cKonbKo pa3 nrouanb orRepclun MeHrrulc
rrrourairx Bceii coephr (rxaMerpor\r 1,5 Nr). tsocrorbKoxe pa3'rflcrroparlc
rcrr xxc, qacrnu 6(rrbrxe qrcna fio]rcLruraHHblx BcnbtrueK. IlIoltutLb oj
0cpcr]1n (oHa paBHa nll4; Bbr. HaRcpHoc, yxe 3Haere 3ry OopMyny) lcrKo
cocqxrar! no erorraMerpy.l: orir pnrJH 1.23 MMr. flroura4b coepLr paxxy
coM ,'(oHa paBHa 4]!l), EUpaxeHHr,r rr NDaxparHbrx Mr{nnuMerpax, roxy
qAerc, orpoMHoi:i: 2.83. l0r NNrr R 2l v rrrrxoHl pa3 6on6uie nnouaxn
ortsepcrnr. 3Haqxr Bo cT on6Ko xc pa i 6onbrue xrrL,o.r-q.icrr.ru BLrne rcno x:l
ot pa3ua, 1 e. 49' 23. 106 : 1,13 l0' 6L'IL,urc rirxr.,rxapnal B rroM r 3a

Krrro{anacb xrrpocrr, onbrra: perucrpxporranirctr xxrxb Hnqrox arr rtac1.b

!acrl{u, r{cn],cKaer\rhrx pa4Hoar(ruBH!r:!t ficIoltHuKoNt.'lenepL, 3l|a, M.tccy
paxlfl U obpa3ue x BpeM, 3r{epeHur) co8cc\l npocro Btrtqxcn rri. cko.]lr,(o
JrrL(l)a ! crxu xcnycKaer3a 1 ceKyIIAy I lpaMrv, panxr. OKa3arocL o'rcH6
NrHoro: I,ll'10'!/(600 0,055 10 ):1,42 100 6onbue 34 Munr aproBl
llo3/lHcc alo iHaqeH e 6br",ro HecKorrLKo vTortHcHo: oHo oKa3.L[ocL lrrrr)
60rrl,urc J7 ryrlmrap,loB. B reqeHue.,ufircjlbHolo BpeMeHx 3ra KoIlc uH
'r'a 6bura ocHoBHoii eAr,rHr{(eii 3MepeHu, parltloaKrrflrHoc ,{; ee flaJBtur,,,
kropfi ! '{ecrb Map x x llbepa Kkrpu. OpaHuy3cKxx yqeHbrx, o.rKpt,r,]
IULtx B 1898 r ony paquiii x BhUeirxRlrrx cl o ts cxcroM Bx,{c.

A(aK c noMoxrbro panx, onpelen ur,r eucno ABoranpol 3ro yxe np!
raq uclopur. Ellre ! 1895 ro,Iy arrrnxiicxur'i rhMqK yrubrM PaM3ail ( 1852
1916), Korop6rii lpocxaBxnc, or(pbrrxer\{ R Bo3nyxc aprrHa! o6Hapyxnn
B r\rHHepanc krcBexre npyroii 6raropoaHLrii ra3 rcjlxiii_ Bnocne,lc.rBxr
3Haqrrrer6Hr,re KonlqecrBa renxr 6brnfi o6HapyxcHbr rr B npyrxx Ml{Hepa,
nax - ro lonbKo ts reJij Koroprre coaepxiux ypaH l1 ropxi:i. 9ro Ka3anocb
v,Illrur4renLHbril ,1crpaHHbrNr orKyna B vxHcpajax Mot B3rrbcs pelKr,{ii
ra3? Kor a Pcacpoopn Ha'ran ucc,,reloBarb npupoxy r,rboa-tracrr{q, rcnyc-
KaeMUx palxoaK'rxBHlr]1x MxHepaIaMr! c'r&no qcHo, qro fenxiii rerlqerca
npoayKror\r paruoaKrxBHoro pacnana. oKa3,L!ocr,. llro anboa-qacrruEt -
3ro OaKrx,recKx r xe aroMr,r renuq! ronLKo 6c:r 3ncKrpoHoB ri r.lerquxe
c o.poMloii cKopoclbI{). Koraa oHtr ropr{o3,rrcrj cranKuBarcb c npyf Mu
a'roMr[ll]. ljaruKarcr Ha creHKr cocyaat oH,1 JaxBarHtsalor 3reKrpot{br
I{ npeRpalrLalorc, 3rraqrjr. Karqryrc ceKyHny oIxH rpaMM
panx, 8r,r!L!uc. necrrKu N.lnruaplo8 aroMoD r'cntrr. Bbuenrerc, re,lxii
uapyruNrx pa^uoHyrcruraMu, B ro\r rr cne npo/,ryKralllx pacna4a panxe_
flo3ror v Murlepiugr, conepxaque paIuoaKrr,l8HLte ixcMcHrr,r. 3a lvx,rl-
n oHLr -!cT c[oclo cyrueoTtsoBaHll,I BHIenrlo'r 3Ha,turcnbHbre Ko.r[qecTBa
.eJr e. LlaclulrHo rcnxii nonaqaer B arMococpy, n qac reHo (3acrpeBaer,
3 Nfl{uep:ulnl x Nroxor6Hrbra\4 o6Hapyxerlrylc1BxrenbHbrrrrNrerolaM .

flnc, rkcrcpuyeHra crzlqa Pe3epooply rcHai HJ,ro xrNepurb, KaKon
oObe^r rcnu, Bhrile.rtrctc, u3BecrHbrNi Kor'rr{qecrBoNt paitur 3a onpere,,reH-

KoropErii oH Ha3tsan .crpenrrcLucii
rpy6Koii, (pnc. 7.7). KporeqHoe Ko
nveecTBo pq4HoaKT[Brjor o BcuecTBa
(o o conepxarro Bcero 0,055 MrpaAxr)
noN,ecTxnx ra KoHqr'lK urorKr,t, yK
peluleHHoil Ha ortHorl KoHue rpy6Klr_
Ha.qpyroru KoHqe rpy6Kr Ha paccror-
Hnx I,5 M 6brqo MareHbKoe oTBcpcr e

rxar\rerpoM 1,25 MM, qepe3 Ko-ropoc
a-q6oa eacrxqbr Rbrncrturx ,3 rpy6xfi
l,l TJn )(e 

'IaprnncE 
o nnacTUHKyc nrc-

rvrfi socpopoM,, qro conpoBox!&locb
BcnbrlxKoii. In, ycnelxHoro npoRcnc
H'{,l 3roro onErTa 'r'pc6oBzf,rlacb nortra!
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Hblii cpoK x r,rcxon xr 3rol-o o6beNla paccqr,{Tal.6,lxcno Moneii a!'rrur.
K roruy BpeveHx 6buro i,xe xopouo x3BecrHo. (no I iyonb rara npx Hop-
ManbHorvr arMoc4)cpHoM raBaerrr4x r.t reMneparvpe 0 ic 3aHxMaer o61,eM
)2.4 llurpa.

B l9l I rony l,eiep4,opn Ha rror pal c MorolBrM aircpuKaHcKr.r\r .lr.t
3rlKorvr EeprparoM EonruynoNr (lij90 I927) npncrynx, K peuaDmcMy
?KCICpxMeHly. &!,I Orrbtra B3r,rI, corlr, paaur, Koropylo ononxrra Pe3cp

4ropxy BcHcKa, aKa eMx, HayK. Co.rLcoxcpxtura I93 vr.rrcroropa4rrr
orpomHoe. oco6efi Ho noreM BpeMerlaNr. KonxqecrRo! c,roxRuee rpoMaIHLrx
Aerrel] l,L ]a HaqaBUeijc, B I9I,1 rory RoiiHr,r Pe3epoop,r HccNlor BepH]Tr,
pa,qnn B Affrpxro. ,rl nxtL, g r<oxue 20-x r-o,rog KeM6p nxcKxiii yHxBepcx-
rer. rnc paooran Pe3epoopl. corJ1acrl-!c, BHnxarr4lh 3a npctrooraBneHHbn:i
p:ulnii 1000 OyHroB c'rcprxHrots c paccpo,rKoii nrrrarexa Ha 6 ner.

Ho BepHeMcq x onb0y Pe3epoopla l,l 6ojrrB_vra. OHx HacHn:L,ru pa
,Ill{OaKryBHyro conl) B lrrrarxHoB_\7ro xrncyry c abrpo\KaNr, B KpbllnKel
a Kancyny rlollecrfirrr4 R cTeKrrHHyto rpy6xy u3 cneufial],rrofo lyroLrlaB-
Koro creua, B Kolopoii 6r,Ul co3rraH BaKI,v. B raKoN, Br4Ae npu6op ocra-
Bxnr,r Ha 83 !Hr. PeuixB, ,r10 Bpel eHra npouno aocrarolrHo. yllcHi,re Ha-
rye,ln cTcKrlrHHylo rpv6Ky Blllecre c nna,rxHorroii Kancvnoii no KpacHofo
Ka"rerrxr; llpn 3roNl r,t3 conI Bbrne_rrrrlc, ra3oo6pa3Hbti .enuii, Konr,]ecrBo
Koroporo 6Hno ro,rHo x3McpeHo. Pacqerbr loKasanx. q,ro KaxtrHii neHL
co,,rLpalh, Bbr4ener,ra0,0206 MNIrenn, (un 0.107 NrMrBpac,rcrc Ha I rpa-
xxr). 3Ha, cKopocrb ucnycKaHx,l anboa-,lacrxu palxelu u yrlxrLrsar! llro
:L,rboa-racrur, 0r. cneloBarcxbHo. aroMhr renllr) oopiuyrorcq He ronbKo
x3 pa-quj{. Ho Taxxe II3 npo,lyKloB ero pacnana. y'lcHbte paccqtrr&,rfi rlucno
aToMoB rer , ts onHo\4 Mone 3rolo ra3a. oHo oKa3arocb paBHr,rM 6.1.101r.
B re rolLr 3To 6buo caMoe ro!Hoe 3Ha'leHre rrrcna ABoranpo (coRpcMeH-
Hoe 3Ha.reHxc 6,0221415.11)I). TaK onbrrbr c pan,tcNr noNrorrx norcLl rarb
qucno aroMoB B u3BecrHoN{ Kor'II,tLIccrBe Beuec,raa. 3to 6brno 3aMe,larenb
HOe nocTnxeHtc'{enoBetlecKoro paJyMa.

B nocneryrcurxe ronbr 6Lrrtr rj rrpyrre, He NrcHec Rbual.ouxecq rocrx
xeHuq B rroii 06racrx. OHu npuBenu K 3Haqurer'r6HblM ycnexaNt Bo lltHo
fxx orpacnsx HayKx n rexHlr(rl! Ho oaHoBpeMeHHo K B3pbrBaM elepHblx
6oM6, K aBapurllr Ha arol\{Ht,rx 3,,teKrpocrarruxrx. Ho raK 6r,Lro Rcelaa:
no6bre locll]xcHx, HayKr,{ MoxHo ucnon$oBarL krK Ha no.rrb3},! ,ra( l,l Bo
Bpen qeroBeqecrRy. KaK nncar !. 14. MeHneneeB, x3o6pcreHxe Ho6erev
{uHaMura, Ko}re,lHo, npxBero K 3Hailxrelr,Horry yRcnxqeHxro B3pbrBHoii
cunhl \rxH x cHaprnoB: onHaKo vircHbli:i Ha,qeq,.rcrr) \to Nlr{pHoe r4cnonL
loBdH xe HoqL \ a t['btB ti tH\ Reuc( . B ok.r^e t. , !1q ,t(. t,JBe,]ec tBn 60,1cc
BaxHbrM! qeM ux tsocHHoe npxl\ieHcHue. 9rn cnoBa frcnxKoro xxMr,rKa Hc
llOlepan r roeu ar r\d[LHocru RH]lxx-HH

xI4M14KI4 My3tlUI{PyIOT

Bo3MoxHo. Haoronua, rraBir, (orot,oii 3irncpruaclc, i)la (Hux(a, no
Kaxcrc, Barl HeoxrrlaHHoii: pcll rlrr o xxM Li IPx trc\r xc:rrcob My

3L,r(a! or(Ha(o paccKa3 o My3BrKturr,Hr,rx lpxcTprcrL lr Bcrr{Knx xfiMl{(oB
orHrojr6 Hc c)yrracH. Nry3rr(a yn RxrcrrLlroc lropcrnc (rc)oBc'rccKoro

llr r. r., r. K,'Nli,1H-un, rny^or' .u.r''i-,., IIr rpullir(...'Hh. rI rt
IoM c(rrtuUr'1x x B orrpelleneHHoii fiocr.,JroBarcrLrocr . Nro{cr {,Kalirb
cxrLHcilIrcc Bo,lcilcTBrre Ha Lre,[oBeKa. norrr r'fr, Ha cfo irororoH;r]rLHoc
coclorHxc x 4axc Ha IIoBc4eHue. I\4ynrKa nlloxHorlirra Bc.r (xx Ixcarc
rcii. xyroxrr.rKoR x, KoHelrro. caM14\ KoMflorxropou. hrRcc],Ha x o6par

xr . pq c"y ,,trIl , \ ,,.ryt'.' rr'e. , r. \r.. ,''..ri FKr.ir
D panrrllrc rlynrKLi. "BLrcoka, o,lapcHHocrL B o,,tHoii oarrircrl Bolicc Hc

r,lcK,lr)(racr Br,rcoKoii o4apeHHocrr,r n lpyfr{x o6)ac-rrx,. ll{rucr B cm
T,,e icfloco6Hocr U olapeflHocrLr aKMeM K Boprc MxxaiiroR|! Telr
Inn(lbq6 lqh5) nn p rc,rnu\eTrx\ nr.r.rrr trrrriu.i.i 'rch oh

14 naree npono,lxaer: (AeiicrB'{re,1bHo, ra3 ro.o OaKra. ,{ro

xlr3HE pa6orar Ha onHo\4 ronbKo HanpaRreH U u .qocrxr
r.'rcv60,hu Bery,< \ pe.) rbrrroq. \d o5h|, n reriev
cor.ef urrr. ro IF'a\oF,rbrn BhrBoD.,r,o Ro Rcqkou 0p\ ro rerre 6 rncr u ^r'

co6Hocren He xMer. Aocraroqrro npocNrorperL co
B'ruvarrxe\a 6xorpad,I,x KpynHHx neqrereii B pa3.nxerr6rx o6nacrrx rRop-
,{ecrRa. qro6br y6e!r.{rbcq B r arrr Ka( raKoRoii
o4HocropoHeH" He coorBercrByer reiicrBr{re,lbHocrn. laKue npLrMepbr.

Kax aKrepcKxii ra"raHr H. B. loro,lr, My3brK:LnbHbrn ra,raHr A. C. lpu6o-
eloRa. xuuonncHbrii r'{ Nry3brKanbHhrn raraHr T. I LUeB'{e}rKo, nerKo npr-
xo/rrrr R roiroBy BcqKoMy. Ho 3 npraMepbr roDop
xcK oqx,F rL'rbr\ c r)qa,r\: Berco|'ro c r)'r1 o 'rnI n rocjntnr{ 

^.ry
raraHra npelcraBri{ror co6oii ncI.:,rroqeHxe'. lil-,ree 6. M. Ten-roD. R non
rBepxneHxe cBoeii Mbrcnr! npxBonur r'rHrepecHbre OaKrbr r{3 6xorpaoux
H3BecrHbrx vy3brKaHroB O. LuofleHa, K. M. Be6epa, A. K. CepoBa.

nx. PoccvHx. A. K.IqroBa. C. 14. TaHeeBa ra np.
Hv r KrK o6croxr neno c ro'rKx 3peHxrr xx \ry3brKarh-

HLrx napoBaH il? tscev u3BecreH npraNrep EoponxHa.
py (KHr3b Uropb,, cnvOoHura. crpyHHb'e KBapr€rbr. AoKrop MenrauraHbl.

a no3nHee npo$eccop xxMxn AreKcaHnp nopOxpbeRu,{ 6oponraH (l8ll-
1887r ( 0cr. r., Jrp.tcr ro )BneK.r.rc.r B piBHorl cre eHf .ry,brroi, \y\r e i.
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Pz.- &/. llr Ir!sur)ii loncre lo.ii.r,
Na R)c.In (lLrr)1, er.ua or nop'pen
A.ll. L;opo-lrrr DLIptrrlpoDa,nr \xM -
ccc(rc IPrnoPr. ri)ro|Lrc o! nc,(,,n,c
Ban u cuofr oIL rr\. ! cnFB. nepsuti
!an onroo xJ.ro tr'yrrmibHLrx po-

rrr.txrii

x 31) Crpacrh oll poHcc tlepe3 Rcx)
xxsHb (pr'rc. 8.1). Bcn Kun pycc(ui.i
rxM ( HrKonaii HnKon cBuq 3uHxH
(ltil2 1880). y Koroporo lrcxilq cBoH

[epaLre uiar B xHNrru 6opon[H, He

o;1o6pr,r ero vMetreHurr My3brKoir-
([loveHLrlre 3aHr{raiirccb poJ\laHca-

Nlr,r, - roBoprur oH 6yly0rcMy 3aMeqa-

TnJrhrroNry KoMno3xlopy, onpenenxB-
lxe\ry uenoc HanpaBlcHl,le a pyccKoii

cxr!(borixLrecKor,i ruyiJblKc, Ha Bac q

ao3,]ararc acc cBox Hiue)!lbr... A Bbr

BCe,ly\raeTc o \ryrbrKc 1r /l8yr 3aiillax].
OxHilKo xr,$ 6etr rrlrjl,rx|l 6opo,rrH
He rrol c I rrer Harrtui oH coqxHeTb.
rllprLrr Ha poqne. 6pnll ypoKu flrpbr Ha

Orcnre. foRapxur EopoAu a c Aer
cKHx ner M. P [-[IxrneB r]cflorltl,lHaer:
oMu o6a 6oiiKo xlpiull x c8o6onHo

qxTiuu Horhr Lr Iit cpBbrii ron yxc rcpcurparrn B qe'rupc pyKli LrlTb He Bce

HAnrrcaHHoc. TirKll! o6paro\r. rr,r '}lrull{ 
'{}.16 He r]a[]}cT6 r]ce curr{boHnu

Eer\oucHa rr rp![t\ x B oco6€flIocrrr ]anrpblBalxcr, r B]roxHoBqrlrHcb
Verur rrnrrHUrr.. tlro6L. L',H tortl b[n ( KavepHoii \t]JbtroH. rcavo
)'r(oI c i, r ,! n,rL ,r1 .hp,anre. x A. tl.. rrkxe ca\rol,rkoii. Ha Bro roH,re
,,rx..- Mri Hc !rryc(irrlx ,rxKaKoro cnyrriu uorrrparb rpr4o xnu xBaprer, rAe 66r
ro r{u 6r,uro c Ke\r 6u ro Hx 6br.qo. Hx Hcrrorcna. HnAo)rqb. Hy c.JreKoTr)

Hr4qro Hac Hc !,IepxuDarlo, r{ co cKpxlKoii noa Mh[uKoii, a A. [1. c Rxo
norrqe.rr,ro Hat c Ille (lacto lenfu,rH KoHTLH oeuKoNr. TaK Kax ncHer y Hac Hc
6bl,io r{rr lporrx...' jlocroiiHo yno nfiaHn,l. .rro x xeHa SoponxHa, EKare-
prrH" (inr.cxrir.,ihr r.r 6.rc(rnueri Ixxrr(rroii..r rar^c ro\flro,xropov:
eii oH nocrrlr cBoii Bropoii KBaprer. poMaHcbr.

h ucr xr r.rv bonnr,rh (errdn
quHerrr{c M}rrr,rKx, il 3aHrTun HayKoji. EoponxH ony6,rHKoDrur MHoxecrBo
crdre rroofr:rrrr|,rrtko/\ \l11x.p.ritr 60r.LIHotsbrecnoconr,rcxHre,apar
nfiuHbrx opr.lll]r,recKrx cocj(rHcHr]1, Erc xM, raHxMaer no.lcrHoc Mecro
B c6opHnKe .llbrxalouHec,] xxMlrKx Mxpa,. ofiy6nuKoBaHrroNt $ l99l ron)'.
B aHHa,ra\ \r{vrrx HaBce rra ocTa HcTc, peaKufir EopoaxHa oHa r3secrHa
\xrlnka\I scclo \Illpa.

ToiLKo ur DpcM, rper.rctHcil JilrpaHxgHoiii Ko:uaHnr{pouKH, pa6oraq
B xuNHqecliur ira60paropr.rsx lcilrc,lL6cpra. flapxxa H ny3Lr, ruonoAoii
Eopoxxrr levy'rolxa He 6Luo x l0 ricr) ony6rrKoBar 6oncc I 0 pa6or no
xx^lxu Ha llcNrcrLKoir. OpaHrry3cKoNl tl U r&r r,r t{cKol\r r3brKax, Ero pa6oro-
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crrcco6Hoc'rb6Lr-rrayar4Il'rcrllfloiii rrK, Haxo{nct' r lciitrcJtb6eprc, olt D rc-
,rcrrrlc I 2,racoB - c 5 ).rpa no 5 $c.rcp pa601arr ts nil60pil1oprlx, a llrcv,
Iocjrc ur'llblxa, c 8 Beeepa ao no]lyHorrn orlaBal cc6, MylHKe. B rnKoM

r.nre 6oponxH pa6orar Bcro xrr3Hb, x 3ro He nporu-'ro rul, Hero 6eccne,l-
r()r oH cKopoaocrxxHo cxoHrr?urc,l Bo npe\r, xocrrovupoBaHHoro Beqepa

B rroJpaclc 53 ner.
IlprrvcpoM A. II. BoponrHa ]lturc(o rre Lrc,rcprrr,rrrrclcn <B3axrrocBt3b'

\ry3r,rKr. r xx^rxx. yveHxKy, npyly u npee rrrrxy Eoponurra. xxrvxK-r dleK-
c rurpy ntlr|rroBx,ry AuaHxHy, Irocurrr,l cBori porrurrc .Co\rHcHxc, Hxxo
nril Arrrlpccux.r PxMcKxii KopcxKos. 6e33aDerrro r()6rur MynnKy 6nxxaii
rrrii nlryr BoponxHa c r\rororlLrr ner nvnrpnii lrrJlrrrr)rln'r McHleneeB.
II(, (lr) croD ,, ry3brKa Bcer,$ my6olio t{ cnrl6tro oo r6yxxruru cro tryBcrBa.

llc p(trr rltrrrKrrii irHaroK r\r) u,rKx - Bnacr\orp Bacx.lrirrrIr C!icoB HarbrBiLr

\l, Ir'\'.r.r.vlrblL rbHoliH.rnporr".Hr\orqcLtiinrfrrrtt'tHi'rir'o\txHrrr
trntl'c I liprrHxs (B re xe ron,,r. ,rro x BoponHli). Mcrurcrrccr rrocro,nxo
Iillrrriljr Nlj.ronnn r 6cr'\oucHcxoii <ileoHopbr'. rrro rliuo noBon Boponx-
Iyllilr,Irillr,croRluyr(]r?r M rlMcHeM. lr.a. MeHnc,rL'eR, vjrtuillruii cl,rH

lIMrnpt 14nnrl(nrx,ra. rc.r.ri oMyir,rKaHroNr oreu He 6brjr. tr KorIG Hanc8arr.

fir1rxl ()iur,rrrnr . Ho \ryl,rKy.lyBcrBoBrLr x rro6nr cmac-rHo. N4y:ruKa

xa Hero c r!.,r r,r ro :lciicT8ouera. n poc,lyuraB npa \r He Ka (! K) To \teronx lr), oH

cKa3ill: 'BOr rTO 
'r 

XOT!:1 6rJ c.lbruarb, I(or]Ia 6)n) )'\rrtparL '. A )\cHlrK
,n\llrprn l,!DaHosu,ra n cro corpynHr{K urcqeHrre \rHofllr-rer Ourt,K 6oprrc
llcrpoo,r,r BeiiH6epr ocraBx-r raxoc Hco6brtrHoe BocrroirrrlraHne o nexrrHrx
ivicHnenccB.r. KoropHe ori nocc Liul o KrHocrx: oEynL, MyrhrKaHroM. ,. xv-
rraelcr. or 6Lr nonoxr,rrhrel([ x McHxcrreeBa Ha rry]r,rKy,..'

Blc cry,rernLr-xr'{MxKlr x3y,lirror ncperpynnxporK]r Ap6FoBa - lm
peaKurr, cTiLqa yHnBepcturL Lrv vcrorrorlr cfi Hre3r $oc(DpoprallxqecKxx
coexnHcl rii. Melree xiuecrlrbr vyrr,rK:trbHbre napoaaHx,l Bhrnarcueroc,
yqeHoro. orHoro ur ocHoBarexcii xrr\ Itr 4)oc4)opopriuxrrecKlrx coexxHe-
Hnir axturc\rxKa A. E. Ap6y3om ( 1877 I968). no BocrrovxHaHne\t coupe-
rcHdIKor. tr.l'caH-rp fp\ lIlIllr(.r,lourr,r ibr. r HJ rypux rrrn] qe rr rr \rHo-
rorpaHHoii, rHarokoM x roflKriM rteHITe-rleM rrcKycclna. A nepBoe Mecro
cpctx ,lcKyccrB xHlrr Ap6y3oBa fiyJl,rKi], OH yBileKc, erc

elte B llc'r'crrf. 
'r 

3ry rrc6onL nporrcc ,rcpca Bclo clroK) llorrryllr xr43Hb. orr
6bu rrpcKpncHblNr cKp'rnarlo!r u rreoiLHoKparrro AaRtur coxhHr,lc KoHueprbr,
pa6oriL,r Kolrucprrrericrepov noMA ]r,rerrhrx B KalaHn. Ap6yroB He ronb-
KO xcnonrull flportirBeneHrr, -1l()6u\tHx Ko\rnosrrropos - PaxNtaHnHoBa,

l]lartuo,nr. BoporxHa. laiinHn. rlo n nponarar{ilrtpoDtLr u\ IIpolr:rBereHItfl
n cnocii pon,rorr rcpone Kari rx. CryqaiiHo 3alo$oprR c co6ecexHxKov
o lrIr,rlic. oH Mof npoqxrirrr, I(e.qylo neKurrrc no cc rlcmPxx. 143BecrHr,r

Nry r,rlio rrcx' rcc Kre pa6orbr Ap6y3oRa. nocRrrrLeHrrnrc EoponvHy n Mory-
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B l9ll ro^y Ap6FoB opraHfi3oB,ur KBaprer npr Ka3aHcKoM yHr,rBep-

cl{Tere, B KoTopoM xrptul]1 rrpod)cccop-MeIxK 6ypuop4 (BuonoHqen6)
uABa freHMKa Ap6y3oBa - H. H. napoeHrbeB (BnocncAclBxr npo-
Oeccop-MareMalfi K, pexrop Ka3aHcKoro nonurexHfl qecKoro IrHcrrr).ra)
lr EB,rairnl,lea (BnocnencrBrr - npoq)eccop, rexaH xxrtruqecKoro OaKyrB-
Tera Ka:]aHcxoro yHxmpcnrera). KoHueprLr KBaprem Bcema npuBnexanx
6orLuyo ay-rHroplrrc cnyrxarencii. no ,Hxuuar Be Apby3oBa 6hl,q mKxe
opraHu3oBaH cxMooHu,recKxn opKecrp x3 npooeccopcxo-npcnonaBa-
Te,rbcKoro coc]'asa sy3o! Ka3aHM, [lo ero xe nHulHaTMBe noi]Tu ace :lace-

4aHur TarapcKoro orreneHu, xlrNrfiqecKoro o6ueq sa vM, A. I,1. MeHre-
,leeBa HaLr!rH&qrlcb c ucnorrHeHr.r,I cuM(boH[r{ecKrrx npox3BcleHxfi. 14rpan
Ap6FoB He rorbKo Ha cKpnnKe. KaKJro B Nro4onocrH oH 3a6pcn s Oeao-
poBcKnii MoHacTblpb u yBxaen B pymx o4Horo x3 MoHaxoB mpMoHL. flor
traBuxcb tlcl(yl!eHr(), Ap6y3oa nonpocxn mpMoHb x sarirpar pyccKxc
nIrcoB6te MeJlollll,t, MoHaxI noc,flyua,,ru-floc]'Iyllliulu - l,t BApy! noao-
6paB prcbr, nycBLrrlrcb B nnsc- CDo nocnenHuii (corbnuii (oHleprr Ha

rapMoxr4 Ap6y3o8aan,6ya) rx yxc B npexnoHHoM Bo3pacre, Ha sonxcxofi
npucraH,{ [IIcJraHra, rae oH npoBo]lxJl n eTHnri ornycx, {My3brKa noMoraJra
MHe Bcerna H ao BceM, BcnoMrHarl aKa.qeNrfiK, BTopoii Moei crpacTblo
6huru x Bollucb u BarHue,. Iciicrtsx-renbHo, KaK )TBcpxraor cneuxall{-
cTH, AncKcaHIpa EpMuHxHrenb,aoBxlla ornnqur,lo x€ErroqurcnbHo€, noqru
npooeccxoHdnbHo€ MacrepcrBo B xxBortucu- JlxpxtrecKlle neii3axu Ap
6y:loBa, BHno,tHeHHbte aKBapclIBIn M MacnoM, ao cflx nop yKpa[a6T ero
Myret KBapTxpy B Ka3aHx,

<XxMrKr'r-My36rKaHrLr' 6brrr, KoHeqHo, He ronbKo D Pocclrx- 6onb-
rxvv,l vy rbrrrurbHbrvx cnoco6Hocrrur4 o6ranaq rHilMUrr,r r uli HeMeu

KHii Oxir{Kox,1Mr,rK BunbrenbM OcrBanba, IIo Be,repaM oH nrc6un xrparB
ha c[pnnKe r1}r xe Ha porre - B gelhtpe pyKx B\lccle co cBoeii xeHoi.
6H,1oH h orr'l,rH6rM BHo,roHre,r,lc'roM x xrpiur BopKecrpe ropom nepnra
(H6'He Tap-ry), KoropbrM nflpxxrrpo8tur... npooeccop O 3 Kx Apryp 9r-

14rpoii Ha ooprenuaHo B qerh,pe pyKn oqaposal cBorc 6yayxly6 xeHy
Anp,, CeH r- Knep neBx,lrL, r,r lBccrHb,fr OpdFu) Jc(xri xllvxr.. x I oroBuB-
ur,rii B 1872 roay t13 cnnaBa r]r,rarfi H br c xplraxeM Me)qyHapoaHbre 3ra,,roHbr

MeTpa li KHnorpaMMa, pa3pa6oraBuruii rexHonoruqecKfiii cnoco6 nonyqe-.
H,lfl anrcMHHU)I v NtarHD]I. OrrpblBtxui ,tBneH}le TcpNl]tttccxoi nvccouxa-
urur BerlecTB, caerraBuruii ptlt\ upytux BaxHhrx oTKpr,rTlrii. A Bea6 B Mo-

ro,tocTri oH aor,rro Kone6ancr. Bbr6xpa, vexny ecre€rueHHbrMu HayKar{u

r,r \iy36rKori. nepBbre ypoKx Koropoii oH no,r)4rxn or r\rarcprr. 14 n rnb npr{-
vep,rrc6xMoro crapu€ro 6para [1Iaprr, 6ynyuero reorora, aKaneMrKa,
peuHn aeno 3 onb3y xl1Mxx.

rlexocnoBa[K ii xr.rMrrK 9M nb BoroqeK (1872-1950), ooHoBHbre pa-
6onr Koroporo nocBqureHbr r{ccneaoBaHxrMcaxapoB, 6brjroaHoBpeMeHHo
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Iri,tx,r vI(nI\ Myr,lll lllsencxxii 6 oxxr, rKAKcerL Xyr.o
1.,,t)(,rrr,(lt)01 I9li2). Iory,r uruxii D 1955 rony Ho6cneBcKyro npeM l()
ri,,l,rIr)rorx'r x Mcaxu He 3a pa6orbl B o6racTl,r xHnlku OeprueHro8 n
!r\:rrrNrI rtr /lciicrBxr. 6uI He To,'15(o xopotnl,lM auoroHLrenxcToNr, Ho
r P\korkrrnrc,,liN croKron6McKoro (burapMoHxqecKoro o6urecrBa. Euc
(,IIr .rnypclr lloocjrcucKoii npeMru no xfirlrx,,r. aMepuruHeu ynnbqrrr

lhrll JlrflrcroN6 (oH noryqlln ee B 1976 roa_\7:]il ,rccrc.qoBaHxe crpyr.rypbr
(rrtnn(rL(,ponort x fiprrponbr xrrMrrrecKllx cBr3cii o rllrx) urDan Ha xnapHeTe
rr cINdxn IrtrccKoNr opKecTpe roponn MlHHeanonrlcil Ttr(xe npnMepbr np,{
ftnnllrr fl()xr() llp(rlojlxy'r!. Ho pa3ae ecTL KaKar-ltu60 cBrI3r, Mexny My-
nr(Irrl,rrl,lMll )rlulcrlcHr'lrNltl xt{MttKoB r,l tlx ocHoBHoii npooeccxcii? (noc-
r.rrNr s(c 

^c 
\rt\tIrc Ha nepBoe MecTo, ecr'tt ruKneriut mxc EoponHH.)

Mr(r Ir 1r lipr,r't hr, B To1l r[tcre ,1 a o6racTi xlt tllt, !acTo coBepua-
k)rljn l(nr 6 c]rt,.r^aiHo: Bttpyr npoucxotuT HeqTo Bpoae .o:]apcHx, r xnon-
r() rti!xrnlirn yrcHoro npo6reMa BApyr no[ygael c8oe pa3pcrneHxe. KaK
IfrnIno. rmMy npe rrrecTByeT[rurenbrrae ,, KponoTnHBaq pa6oTa, Oal(Thr
I('e rcIlcllr() raKannuaaoTc, D noaco3HaHr4!, tl xlyT I11Lxb ToJrrIKat lTo6hl
c(lx)p\llrponuLc, R cTpoiiHylororI'I,{ecKyro cfic1rMy. 14 Horaa sTo nporcxo'
n rllilxc Ro cHe (BcnoMHrrM 3HaMeHrrbre nBeurc' cHhr KeKyne x MeHne-
ncesa), Ho raKoii ron.rox Moxcrlarh Lr rry3brKa. Ko'ropaq rurr ee ueHrTerl
x [lo!uTaTeIg qMqeTc, cI,lIbHeiiullrM 3l{ounoHaulbHHy oaxTopov:

3a puKorc motb$o deD.
LlnaK, He pa:t epti nynu.

oqn u 6e cnnon Hocmb n ped noq n u
Bce y, \fio uuu|ov ntonb u nuo.

3Tr cnoBa nong BcpneHa (B nepesotre 6. IlacrepxaKa) BocnpnHfiMa-
loTc, BTaKoM KOHTeKCTC LOIITI 6yKBan6HO. BOr KaKa' ICTOpri,l npon3otx-
na c airepriKaHcKxM Ox3flKox,li rKoM Ka3rMupoM OasHcoM (1887 1975).
BHCCLUIiM ]HaqllrcAbHbllt BXJta[ B pa]BMTIe yqeHh,l O B$ll\torcr.rcrtsx
uoHoac pacTBopr{TeJIeM Bpac lopax, (DarHc r3BecTeH Ta Kxe KaK aBTop ra K

Ha3HAaeMOtO npaarrra cltsl{fa. uIl,t 3aKoHa pantoaxTHlll{oro cMeueH r,
OH c!c,1a"r 3To orKpblrxc, 6yryqr,r MoJlor6rM noueHToM Bbrcureii rexHx!re-
cKoii urKo,lbr B ropoAe KapJrcpy3. KaK BcnoMuHaeT caNl OarHc. ocHoBHa,
xne, eroro 3aKoHa npHlUnr K Henly 23 Hor6p, l9l2 roaa B ror voMcHr.
KornaoH cnyuan on€py Puxapxa BarHepa <TpxcraH x l.t3onhAa,. Urrr Nre-

cqucE cryc-r,l oarHcy yaanocu p€rxuTh eure otrHy HayqHylo npo6reiry: orl
[aur.n nuxMocn, !h \re]J] ( r:16]!lbHocr brl I clovHoii vacco]i rl roTonoa
piuuroill(l'rlBHofo 3neMelrra. [lopa3srerbHo! Ho pcu]cHrle 3roii npoGncM6r
raKxc llDurxno K HeMy B xoHl.lcpTHoM 3afre. Ha ?ro1 pa3 - Bo BpcMn llc-
nonllclIl, koMxt{ecKoii onephr (uapb a nrlorxr.rr(, l,lnu.ilBa llerpa'. Konxa
cayc])r Mr()ro rrer oaqHc. craBruxii K royy upeMeHx rrpo{beccopoM ox3}r-
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f
LICCKOIi XltM!111 B MTOHXCHC, pilccKa3Arr 06 3Tr,lX CrygarX CBoerry Korrefe.
r.r3Bec'rHor'ry rbx3uKy-reoperrKy ApHonbay 3oMMepocrrb/ry ( 1868 I95l).
Koropbrii roxc 6bI, crpacrHbrv noelrareneilr rly3brK[. rol cKa3iul) qro

nepda,l x r o6rrirp) 
^cHHbrr 

O:rrrrrro\r la ,\oHoJcpHuL l l rrltee r rle Hdl Klr

ropa:uo 6onLuree 3rraqeHre. lcrtr BTopaq. I,I 3ro He ytrl,rJurenr,Ho, Ha nor-
HOM CCpLe',]C spoAonxai 3ov epoeirbn, nocKorbKy nocroxHcrBa onepbr
.UapL x rrrorHyK, (oHa HanrcaHa noqrx 3a6brrbrM cciirrac Heve[KnM
Ko\rr03rlroporlr rrepmi:i nonoBHr{u xlx DeKa llvcraBoM JrlopuHroM) Hc r{a!.r
Hr'r B KilKoc cpaaHcHr'lc c tslraalr]ulrlrlrc,I flpoll3BcneHreM Pl,lxapaa BarHcpn,

I,l yx coBceM 3a6aRsr,rii crry,raii npou3orue,,r BAoMc ro.o xe OaqHca (oH

rnl,J.'uf 
^xn 

u repvaH,rM). r((rrnir r He\r) rdruer no.rru(ir(kxil qxHoB-

HHK. tlro6r,r Bl,nrcHxrb KaKoe-ro rcno. Cpen4 npo,rl{x 6Lrn 3aaaH tsonpoc
o npooecgra, ua .flo <DarHc orBcrxn: .[Ipoocccop rb ]xqec(oii x}Ir'rfir,.
flojuueilc(l,tri 3anucan scc cBcdeHur. a noroM npo,llir&t Bc,,lyx: . npooec-
cop lly3l,r KiurbHoii xx\,r,x'! (Creayer cKa3arL,,{ro no-Hcr{eu(n Pmlesro/
det phtsiko lische Chenie u Pnfe$ot det ntusikalische Chculie r\ciicrg]xrenbHo
,Blqa. no\o^c: xrraru. cav oarrrr. LLrxrar. qru nonxuL.ilcKr'll{ crcJidrr Hc

raKyro yx 60r buryro orxu6Ky.)
My3br(iL,r6Hhre Morl,rBH MoxHo rrpoc"rrernrh rr B /lclTenbHocrn lpyrfix

xxirl,l(oB. B 1864 rony a]rrnxiicKuii xrmuKIxoH HbroneHxc (1837 1898),
pacno roaxI uce rBec r HUe rorrd )ncI,eH, u Bepr l{l'a,lbHr,lrrx ( ro.r6uavx
no 7 3reMcHlou Bcro,r6lre, o6Hapyxrr-q 3axoHoMepHocrr,. Koropyrc Ha]s&l
<iaKoHoM oKTaB,: 6ru3Kxe no cBoicrBanr 3neMeHTu. xax x 6nn3Kse no
3RyqaHrru llorhr B M!-.3brxarrLHoii oKraBe, MoxHo 6bHo o6Hapyxxrb,{epe3
Kax,uHc 7 r.'lerveHroB. <BocbMoii rrcMeHr. HaquHaq c /,rirrrHoro. nxcan
HbroneHAc, - rBrrrrcrc, KaK 6hr noBropeH eM nepBoro. rroao6Ho Bocr,r\roil
Hore oK1arll B vy3LIKer, Bprn nx My36rKarI6Ha, aH:utolt1, 6hr,1a y Hbrc-
neHnca ciyrrarirroii, ecnl,i yqecTL ero xrarrLrrHcKoe npo,rcxoxneHne no n a-
'replrHcKoii xnH[ln. CoBceN cruc Monoaoii yqeHbrii (eMy6r,uro rorna ronbKo
25,Ier), oll yxe ycnen npocnaBxrbc, rcM, t{ro cpaxa,rc, 3a coo6ony I4Tanufi
B BoircKax f.rpx6&rbnl{. Ho c n]axoHoM oKTaBo Hbm-qerucy He noae3ro:
Ta6nxua ltMe,la MHoxecrBo HenocrarKoB u coBpeMcHHIKlr coBepueHHo ee

Ipor{rHopllpoBarrfi. qero cTor,rl 1'o,,l6Ko exuaHoe 3aMe(r0Hxe npooeccopa

Ox3rKx.[xopaxa Oocrepa ( I835-1919): He npo6oBan nx HbrcneH4c no-
xckarb Ka Kylo- H n6y,!b npyryro 3axoHor\repHocrb cpe,4fi rreMeHToB, pacno-
.,o^11B ll\. Hnnpl,l\rep, B a,,14,aBxrHorr nopenKe HJ rBcHHx...

B raK,lto,teHue BcnonlHIlNt cue pa3 x3Becrsoe Ebtcxa3HBaHue KGbNbr
Ilp).r(oBi o ro\r. ,{ro ocneuxarnllcr nono6eH (bnrccy: nonHora ero oaHosro-
poHHq'. Mbr Bu{enrr Ha npxMepc \rHorxx Br,LtraloUlxxc,l -irll.IHocTeiii, qro
xl{3HL onpoBcpraer 3ro ).rBepxneHrc, nosroMy, aaxe flpH caMolr HeI{cTo

BoM yMe\cHl111 xxMveii! He c-qetyeT 3a6braaT6. qTocyuec lyror My3r,rKa. xu-
lon c b. rel', p, xyloxecrseH Ha, i1r{Teparypa. - oaHxru cnosoM xcKyccrBo,
xoropoc Hc'ro rbro He \reu.]rr. rk) ra^c novoraer),re o\r) Bcro pr6ore.


