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Unbbwfununipjwl ptidwl hwunwingb) £ 33 9UU Opquiwlywd phohwih hGuwhunininh
ghunwlwl funphpnnud

Qhunwlwl nbywywn’

phihwlwb ghwntpyntGGEph nrywinp U.U.3ndhw@Ghuywh
Twzwnnbwlwl pbnnhdwfunubbp”

phihwywa ghuintpyntGGhph gnlwinp, wpnd. U.3. Uwpgujw@
phihwlwh ghwnepynuGGbph pbhGwont 3.U. Uppwnju

Unwowwnwn Yugdwybpwynipnia* «Lwhphtn gnpdwpwi» OGP

Shinwhbwnwgnuwlwh YEGnpnb

Twnwwinignilp Yujwbwne £ 2009p. hniGhup 26-hG, d.14°-hG 33 QUL Opqubwljwi L
nbnwgnpéwhwl  phdhwih  ghinwwnbuGninghwlwh  YEGnpnGmd  gopénn PN3-h 010
twulwghunwlwi funphpnh Ghuwnud (0091, p.GpLwi, Qupwphw Bwiwpbegnt thnn., 167w):
UinbGOwfununipjwlp Yupbih £ swlnpwhw( 33 GUU O1L4SU OLh gpuinwpwlny:

Utindwaghpp wewplb) t 2009p. dwjhuh 25-h(

Uwubwghwnwlw funphprh
ghunlwlwl pwpwnnLnwn, p.g.n., wypndkbiunp \?M E.3.2nthuwejwb

Tema auccepTaly yTBEpK/EHa Ha YueHoM coseTe MHCTHTYTa opranuyeckol XUMHH

HayuHblii pyKOBOAHTEIb:
JIOKTOP XMMHYECKHX HayK A. A. OranecsiH

OdHuHanbHbIE ONTIOHEHTEI:
JIOKTOp XMMHYECKHX HayK, mpodeccop C. A.Caprucsn
KaHAHAAT XMMHYECKHX HayK 0. C. Atrapau

Beayutazn oprannsauns: Hayuwo - necneposarenncknii uentp 3A0 «3ason Hauput»

JamkTa AaccepTaluy coctontes 26 uious 2009 r. B 14°® yacom Ha 3acefiaHun CNEUNANHINPOBAHNOTO
copeta BAK 010, neficteylomero B HaysHO-TEXHONOTHUECKOM HEHTpE OpPraHHYecKOH M
thapmaunestuteckoi xumun HAH PA(0091, r.Epesan, yn. 3akapus Kanaxepun 167a)

C nucceprauneli MOXHO 03HakoMuTbes B Gubmorexe MOX HTL O®X HAH PA
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uchuusuuepr urabhuyuLnr@3ntLe: Mnphdbpuwght GwindwubhlyGbph nuGbh
Lyl Yppwenepnith ghinmepjwl b wGfuGhyuwih - wikGwdwdwhwlwlhg
pOlwquwyuwntbpnui:  JdbpphGObphu  hhdwld  Jpw  dpwydmd  BG wpdbpudnp
Yndwitipu hwwynepyniGlbpnd oduindwéd  Gnipp L Ghwwwpp pwnwGpGbiph
unnwgiwh dhGhwtfubninghwbbp: Wn dwuGhyGeph Yhpwedwdp hGwpudnp
nwnlind  pwgwhwjint]  Jwpquynpywéd  Gwhnhwdwlwpgbph  qpgriwl L
mbnblwnynipjwl  wwhwwldiwh  hwpgbpp,  npnGp  hwlnhuwOnd GG
untwpwadnGlnewihG phihwh Ywplnp nenanepyniGlbphg dkyp:

Npnzwlhh wpwiwgény fupuin dhwwnwpp wnihdbpwihlG GuGniwuGhlyGtpG
nOtG  Gqwyh  Yhpwenpnth ppnpbinGbph wdbgdwl,  owwnhywlwh
uwnpwynpnudlbph tnpwdwswhiwh, hOswbu Gwl YEGuwpwGwlwh hOphwlwp-
quynpynn Gripp pwnuwlplbph  Ywenigdwéplbph  nuunudGuuhpdwh  phwqu-
wrbbpnii:

MNnihdGpuwyhl OwGndwubhybbph nbpp jwihwqwibg dbd E Gl pdynipjub
plwquywnnud: Npnawlh wpwiwgény wnihdbpughG nhuwbpu hwdwlwpgkpp
oquiwgnnéyntd GG hddniGnnhwgGnuinhl) wpbwwpwinlbph b gbipdwiwbwlwlyhg
ntnwdhenglbph  unwgdwh  YeGuwnbfulninghwlwG  wpngbuGbpnud:  Ujn
dwubhydbph dhengny wydd hGwpwynp £ (neobp hnpdnGwy L wniunptpwwhwh
wjwhuh YwplnpwagnyG fuGnhpltp, hGswhuhp GG nbintiph wbinuihnfunudp nbwh
YOwuyws GepphG opqwGbnp:

dbpp 2wpwnpywshg  hbnbnd £, np Gubngwihbph dhwnwpp woihdapwghG
nhuwbpuhwibph  vwnwgdwlG  Jepwpunwnpblh BnwlwlyGbph  Gwlnudp
hwnhuwGned £ wnihdbpwghG phdhwih wpnhwlwG juGnhpbbphg dkyp:

UScLUlunNUNE3UL LMUSUYE Ed WLIhPLEME: LwhGnunbhulingnghwhbpnod
Yppwadnn  wnihdGpughlG  nhuwbpu  hwiwywpgbpp whwnp t (GGG fuhuwnn
Ghwunwpp, nlGGEGwh npnawlh wpwiwghd L dwlbpbuwhh Juenigwdp: Liwh
hwiwywngbiph uinwgdwh hhdbwhwh bnwiwlyp hwinhuwGnid t pwnhYwiwhG
wnihdtipnudp pnup-dnGndtip htinbipngtl hwiwlwpgbpnud, npG hp qupqugdwG
Gwhulwywh thnened hpwlwGwgyt) £ anGndbp-gnip GhgbijwyhG tdnuupwGbpnid L
utnwgti| £ «kdnipuhnb wnihdbpnid» widwhnudp:

Ednuupnl wnhitpdw YhGGwhywihl b swubhywanugiwb dGfuwbhqdGephi
yGpwptpynn gqpulwh wnwilbpp hpdGwlwlnid mGEG  Ohwpwgpuiwh L
Ypuwpwlwlwlwh pGnyp, win pullj wwwsweny GEpYuynidu  Gubnswihbph
Jwpgwdnpwd  wnhdbpwhl  nhuwbpupwbpn  bhdlGwywlntd  unnwGnud GG
tdwhphy GnwbwlGbpnd: UnGGwiununtpnlbnid Gugwnwly £ npdbp hbnbpngka
hwidwlwpgbiph  pbpdnphlGwihywywl  wbuntpjwl  hhdwh  Jpw  Olwpwgpb)
tdnipupnhb wnipibipdwb dwiwbwl plpwgnn dwubhlwgnjuwgiwh  bbkdkGunwp
wlhwbpp L npw hhdwb Jpw (nudk) wynihdbpuwghl Yupgwynpdwé nhuwbpu
hwiwywngtiph Yypwpunwnnpbh dhGhwbuGngnghwbbph 0zwldwh fulnhpGbp:

ahSusUL vNPNk3Ee: Uwwgnigdbp £, np gnip-dnGnitp hwdwlwpgbpnud
wnpidbipwiht GubndwubhlyGtpp wnwewgnuip wwjdwlwynpyws kb dnlndbp-gnip
Ghedbwquyhl ztpwnbpnud plpwgnn wnihdbpdwl pGwyghwlbpny L dwubhjw-
gnjugdwl pOpwgpp Gd0wh bt gbphwgbgwd nudnyplhipnud nbnh nulbignn
dwquagnjugniilbphl:

8nuyg t wpyt, np  hGamy-hbnnly  nhuwbpu  hwidwlwpobpp  GpGgl
wnihdbpwihG  rbwyghwGbph  hwpnegnedp,  npnz dwdwGwlwhwmywédned
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wwhwwbbihu® «dbpwglbihu», pGpGwlwpgwynpyned GG, npp hGwpwynpnp)nil
E tnwipu tdnipupnG wnihdbpdwdp uhlptqb] puwn swiubph G6n pw2fudwénipnil
ntlbgnn wnhdbpGeph epwyhl Gwlnnhuwbpu hwdwlwpgbp:

Rwuwnwwnyby k, np Ednuupnh  wnphdbpdwh YhGbmpl EpEYwnGEpp Yupnn BG
pwgwwnpyty enip-dnGnikp dhedpwaquwipl zGpwbpnud  GnGndbpp  dnpkyny Geph
oppblwwgiwdp L dnGndbph lunnupjwh dEdwglwdp:

UchuUusuuer ybpunuyul LoULUuNt@3NHue: binguhnh  wnhdbpdwdp
Gawlyby b dnbnnhuwbpu pwinbpulGbph unwgdwh Gnp GnwbOwly, nph hhdpnid
pOlyws £ 6hGsk wnihdbpnedp GnGndbp-gnip Ednuuhwabpp 6bpwgnudp:

Uwlybp £ dnOnébp-pnip-hwpnigh;  Bnwdwg  unwinhly  hwdwljwpgnd
nwnhlwiwhG wnhdbpowh YnGdbyghnG bnwbwl, npp hGwpwdnpnipnid k
nwihu uhbpbgbnt ndywp inpwdwswihh wnhdbpuwyhl Gwingwihph GwubGhyGbp:

UnlGnnpuwbpu (wwnbpulbphg unwgquwé Onipp pwnwiplbph Yhpwndwdp
wakgyty kO ng qéwjhl owwhlwlwh pwpép hwnynipniGhtpny  odwwd
thehnuih jnnwinh wpndhjwjhb ShwpynipbnGn:

Uinwglwé qnpdbwljwh wpnyniGpGbpp wdthnihwé 66 2006p. NntuwuwnwGh
Qwpbnipjwh  hGGndwghnG  dpwagpbpnid”  «MHHOBALMOHHBIE TEXHOJIOTHH, 3KONO-
THYCCKHE W HOPMATHBHBIE NPoONEMEl MPOM3BOJICTBEA MUILEBLIX npoaykToB Paznen 4. 40.
BansiHue NpHPOJbLI MOHOMEPA HAa MEXAHH3M 3apOiKJICHHA 6233“}’.’[“"&1’1‘(}!’)[‘!bIX JIATCKCHBIX
yacTuu B AByx(pastoii cucreme monomep-soaa. Kpawenunnukosa U.I., Tpuukosa ML.A.,
Oranecan  A.A., TIpuropsn @K, Xauarypsn HW.B. Conepxanne Pasgen 4.
«MHHOBALMOHHbIE TEXHONOTHH,...» Www.vivanauka. Ru/nauch. trudi/Section.

Apwwywpwyndbbpp: AwunuiGwuppnipnilibph wpmnGplbpG widthnthywd
G0 nip ghnwlwl hnnywdGhpned, npnGghg hhlgp nwwapywéd G dhewqquihl
ghunwdnnnyGbph qbyniygGbpnid, bpbpp' ghunwlwl wiuwgpbpnud:

wunwiph dwywip L huwnnt : UnGOwfununipynilp pwpwnpyuwé t
106 toh Jpw, Obpwend t hphGg wrynwowl, bBpbunbbpbp GUwp: Ywgqlidwd ¢
Gbpwéwlywl  dwuhg, qpulwlb  wylwplyhg, wprynibpGbph  pGGwpynuihg,
thnpdlwlwl dwuhg, bgpulwgmpyniGGbphg L gpwlwh gwlyhg (132hnnud):

ussuUununkE@3UL FNYULAUYNFE@3NFLE

Utp Yynnihg hppwlwbwgywsd hbnwgninepynGibpp Ghpwemd 66 Jbg
pwdhObbp:

1 ununuer - 2Nk 3uuusuNrak 2rusbu duantu
Cu@USNI MrNstULENE

Qpuiywbnipjntbhg hwynbh £, np gnip—0nGritp hGwnbpngbt hwdwlwpgned
nwnhwiwihG wnihdbpiwb rGwlyghwlbp L dwubhlwgnjugdwl wpngbulbp
Ywpnn GO plpwlw] hwiwlhwngh Swywpwiht Ppwgbpnd L dhepwquyhl
2Gpuinbpnud: UwuGhywgnugiwl wpngbulbpp thwpdbp ywpqupwGbpne hwidwn
wlhpwdtiwn [ pwgwhwyint) G2qwé nbwlyghnlb inhpnyplbphg jnuwpwbynupnud
pOpwgnn wnihdbpdwh EEoGGuwp whntpp L Gjwpwapbp Swqugnyugiw
wpngbulbpp: Wn Owwwnwynd nwunuiGwohpbp Bop  unhpnth  wnhdbpdwG
wpngbubbpp dnGndbkip—gnip unwwnhly hwiwlwnpgbpnud:

®npdbpp wwndbp GG pbpdnunwunwgyws  upwlbbpnud: Mbpunydwinh
opuyhl |nuonypp dwolk Gop unppnih 2tipnny L nwppbp $watiphg YbpgGtiing
Gon20bn” swihbp GGp dwénighynipyjwl, pH-h, dwubhylbph swihtph, ppwjhG
pwgh snp dOwgnpnh, Gwlbpbuw)ht (wpdwonipjwb L wy wwpwdbnpbph
thnthnfuntpyniGGtpp wnihdbpdwO pOpwgpnld: @npdbph ufubdwwnhly wwinlbpp
phpdwd £ OGhwp 1-nud: REpdnunwnwgywd dnGndbp-pnip unnwwnply hwiwlwnpah
opwjhlG dwagnd” wnhdbpdwh hwpnignuihg npnp dwiwbwl whg, hwynGynd GG
Gwlngwihtiph dwubhlGbp:dbpehGatpu Ywpnn 66 hwypnGdbp Bpyne dwlwwwphng.

1.4wpnn GG wnwowlwy dnbndbp-gnip  dhedwquyhb  Gpwnbpnd L
nh$niqytiny pGynddty epwjhb pwgh dte, L

2.4Jwpnn G0 wnwewlw| ppwjhl Pwgnud  plpwgnn  phipwlwl ebwl-
ghwGbph wpnyniGpnid gnjugwd wpquuhplEpnd’ ppwihG $wgh qbphwgbigiwh
htunbwbpny: '

Lywp 1. UnGndkp-gnip hwiwlwnpah vfubidwwnhly wwwnybpp L
dwubhlwagnjugdwh nhGwdhywhb wnihdbpdwh dwdwlwly:

Wu bGpynt dbpuwGhqiGbph  hwjwlwywGnipmiGilipp  wwpgbine  hwdwp
yepnudnipjwih Lbp Ghpwplty dwubhlwgnjugiwh kGEOGGunwn whnbpp opwjhl
buwgnid L anbndtip- enup dhedpwquyhb 2EpnbGpned:

5
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Qpuyht wagnud pipwgnn rbwlghwlbph hwdwiwlwbnepyniGp npnadgnud £ 0.K25:0, @ 2K+ (5,05 — ®2(S0;)—
popntd  dnlndkph  UnGgbGupwghwnd L wnghdbpdwd b GoGGnwn  wywnbph i i
wpwgnipjwl  hwunwnneGbpny:  UGluwOhyulwt  fuweGiwG  dwiwwwphny 1.(S0,)~ + HOH = (HSO, )~ + OH*

unwgynn hwdwlwnpgbpnud gnipp wpwg hwoblnd £ dnGndbpnyd L dnGndbph
ynGgthwpwghwl ppnid hwdwuwpynid £ Gpw pnudkhnepjwbp: UnGndbp—onip
utnwiinhly hwdwlwnpgnid gnupp hwgblned £ dnGndkpny nh$nighnt Swiwwwphny

3]

C(HSO )™ @ H +(804 ) —

L wyn wpngbup pGpwGnud £ nuinwn: Uju hwiqudwbpp dtiq hGwpwynpnipyni t 3.(S04) " + M= S0, M*
ndbp thnpdbpny  npnzbp opnud plpwgnn  dwubhlwgnjugiwh  hwdwhwlw- s
Gnupynilp: 4. 7SO0, M* + 7SO, M* = "SO4 M, SO, -~ Lwd 2(SO4M)™~

Liwp 2-nud phpwd 66 dwiwlwyhg Ywhudwsd opuwihl $wgh owwnplwlwG
futnnipywl thnthnfunepywd Ynplpp Gpbnt nbwph hwiwp’®

1. Gpp opwjhG wqp Owhiwwbu hwgbgwé £ unhpnpny ynpt.)

2. Gpp ulygqplwlywh hwiwlwpgnd ppwihl dwqgnud dnlndbp Gwjuwwbu sh ! 6
Lneayby (Ynp 2.):

5. OH* + M = HOM*

. HOM* + HOM* & HOM,OH Ywd 2 MOH

Ad F TR AR UtubdwGbphg hbwnbnd , np wju nbwlyghwGbpp wbnp £ nunblglth

: ! EH . : - Showdwyph pH -h L dwlybpbuwght pwupdwénipjwh thnppwgdwip: pH -h wiynudp

pwgwwnpynd £ 1 L 2 pbwhghwbbpnd (whpunibwin  hnG nwnhywih L pph

thnfuwanbgnipynilp  pbpnud £ oopnud wipnuinGGbph pwlwlh wdbwgdwbp), huy

dwybpbuwyht  wpdwénippwlt  woynudp wwypdwiwdnpqwés £ 4 L 6

ntiwlyoghwbbpny, npnGp pbpnud 60 dnGndbpw)hl onwylbp L SO4 ~ Lwd OH
Swjpwyhb fudpbp wwpniGwynn nh$hy dngbynyGeph wnwewgdwp:

Ljwp 3-md  pbpdwd GG wnphdbpiwl pGpwgpnid Bpydwg unwinhl
hwiwywngh  opuyhl  Hpwah pH-h, huly Ghwp 4-nud”  eph dwlbipuwh
rupjwénipywb thnthnfunepyncGGipp, npnGp hwuwnwnnud GG opnud Ybpp Gadwé
nbwyghwlbph pOpwgpp: Ywpblh tp GOpwnpb, np  gpnud  wnwowgnn
gwénwin lyniuwyht dhwgnipniGGbpp Ywpnn GO0 fjuwnwy tdnigquinnph nbp L

b wh
Llwn 2. 2nuwyhl $wah (nuwgniwd hGnbupynipiwt / 90° 10°® ug™/ fg,?fqugfgﬁhggmﬂ;ﬂ;ﬂ’g‘ﬁ“““ D wsibidandue tnbb fnwi
thnithnfunip)ntlp dwiwbwlyh pGpwgpntd utnhpny -enip utnwiinhy hwiwljwpgnd
1. Gpp enupp hwgbigwé b Gwhiwwbu unhpngny
2. tipp Owhubwlwh hwiwlwpgh ppwght wgnid unhpng gh (LoYwd

== N
o o

onuwjhG Swgh nLuwgpiwh
hGwnbuhdnipinilp %
=]

(=R}

dwiwbwly, pnwb.

®npdtpp hpwlwlwgpt)  Glp  phpdnunwunwglwd  YnudbunGbpnug;
MGpuni pwinh ppuwghl (nonyph dpw qgninipjwdp wybjwgptkp Gop unppng L
htwnkbp epwjhl bwgh owwhlhwlwb funnipywl thnthntunipjwip: Lniuwgnpiwl
swihdwh wpnynuGpltphg tiplinud £, np Gpynu niwpendd £ opughl wqnud nhuwbpu
duwubhyGbpp huynGdnud &6 GShwdwlwbuwl, wjuhlpl  dwubhluwgnjugiwh

s 10 2 30 <0 0

wpngbulbpp gnpéGwlwinid Ywhudws kG opnid unhpnih YnGghGupwaghwgha: aliduil ki gimiely, el
Mnihdpiwb  wpngbultpp  hwpniggty G0 gpnid  |nudywé  Yuthnuwdh LL.3.Minthibpdwh pGpwgpntd  LL4.MnhdbpiwG  pGpwgpntd
wtipuny Swinny: Apnid unhpngh gwsp |notithnupjwl wuwindwnny, wpunt punh opwghG Hwqh pH -h thnthnfuni-  ppuyhlG  bwgh  Gwlbpbuwha
obipduyhl  wpnhnuip (SO; )~ - hnl nwnhlwiGGph Ywpnn t plipt; epuyhG i pintlp  uwhpnp-enip  unwwnhl  pupduénipjwl  thnthnfunipynilp
bwanid | wwppwnbuwy  gwépwdnGynuyughG - Gnepbiph wnwewgdwbp hwiwywpgnti: T=50°C: unhpnp-enip  utwwhy  hwidw-
hwiwdwyG pbpdwd ufubdwbbph’ Yungnud: T=50°C:
6 2
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Wu hwpgp wwpgbine hwdwp Ygpup hwwuwpnedGbpny hwpdupybp Gop
wdnn  pwnhbwih - hhnpadnp-hhnpndhy  pwjwbup  Gwhuwoénipynilp  wénn
nwnhlhwintd Bnwéd dnGndbpughG onwlGhph puhg: Iwzwnplh wpnynuGplGbnd
wdthnthywé 60 wnwehl wnniuwlynud:

Uryniuwly 1
UwunhpnjwjhG Usnn nwnhluih Usnn nwnhlwih Yninhn
onwlbbnh hhnpndnp - hwunynepynclGbbipn

phup wdnn hhnpndhi pwwiup

nwnhlywyncd
1 45.1 ppwinLs wnbp
10 21.7 dwybptuwyhb Ypuwwlhinhy Gynipknp
11 19.1 pnyy| (Ywgnn Gynipbip
13 13.9 kdnuquwnnplbp
17 3.5 hwlhwnwpd Ednuqunnplbp

Uryneuwly 1. SO 4~ dwypwyhG funtdp wwpnebwlnn uinhpnih wénn nwnhlwih
hhnpndnp -hhnpndh pwiwbup L Yngnpn hwinynipynibibph ujudwénipyniGa
wdnn rwnhlwih Gplwpnipynilhg

Urgniuwlned pbpuwé ndjwGhpp fununed GG wyG dwuhl, np wbpuncpun
hnG dwjpwjhG fudpny wénn nwnhlw)bbnpt tdniquglnn hwnlnipynih dbrp GG
phipnud 10 L wydbih dnGnubph dnpbyne 0bp Shwglbpnig hbwnn:

Liwh ophgnibpGbph wnwowgdwl hwldwlwlwhbnipnilp  npnpt| GoOp
yhOtwnhy hwywuwpnuiGliph dhengny: Fwzdwplty GOp  uwhpnih Rwnhbwih
Ywhph wbnnnipynibp opnud (1) L dnGndbph dnbyneGiph wyG pwGwlynipnilp
(m), np Yupnn tp hpbG 0hwglt| wqun nwnplwip® 6h0sk fugytip

t=n/Kl=(1/K; KoI)**
m=K,Cyt
K, K, Ko - hwiwywunwupwiwpwp wepuntdwnh pbpdhly  wnpnhdw,
unhpnth nwnhywih  wéh L pwnplwilbph  phinbynigwp fuqiwG
wpwgnepjntGibph hwunwnnGGbpG GG, Ce-unhpnih [nudthnipynclG L opniy,
I-hwpnighgh, hul n-wquww rwnhywiGbph unwghnbwp YnbgbbGnpwghwGbph
GG: Wu dbénipynGGbpp pduwyh0 wpdbplbipp wbinwnptind hwjwuwpdwh dbe
unwgki| LGp, nn
m =1

Uu pyuwyhl hwzqwpyblipp gnyg G0 wwihu, np epughl bwgned tdnuquglnn
hwwnynipynGbbpny odnywé dwlhbpbuwghG wlynhy dnibyneGbph wrwowgnidp
phs  hwjwOwlws t L hpdbwlhwond gnyuimd GO gwépwiniblnewihG
opqubwlwh wnbp: Untipny eph qbphwgbignidp Ywpnn £ phipk $wqugnjugdwd,
npp GUwpwagpynud b hwenprwpwn pipwgnn hbnbyuwy  tGdEGnwp whnbpnd’

1.gtiphwgbgywénipjwl wnwpwgnid

2.0mLYnch Ywd pnGh nbnwehntuncd (npwbuwnpun) nlivh wénn dwuGhy (Gnp

$uigh uwnd)

3.nh$nighw’ Gynupny wnpwinwgywé dwubhl-pnudniyp pudwhdwh nppntphg

GGpu
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4. danpYyneh Ywd hnGh pppy ud dwulwlh nGungjuwnwghw

5. 1ntdhsh nhdnighw dwubhyh dwybpbuhg nbwh [nudnyp

6. wnunppghw Ywd phdwnunppghw SwubGhlh dwhtnpbuht

7.9wquanjugiwl hbnlwbpny gnjuguwé gbpdnipjwl whewwnnid, npp wknp
E nuGGGnud jnupwpwiggnep b EdbGnwp whnh dwdwlwly:

Lhihwlwh nbwyghwibph wgnbgnipjwidp wrwowgnn gliphwagbgywénip)nibn
GnyGwbu Ywpnn b pwnugwéd [hGE EEdGEGuwp  wlwnbphg: Ubkp  Ynnihg
niunudbwuphpynn  hwdwlwpgnud  npwbp opnid  plpwgnn  nwnhywwih
nbwlghwlbpb LG:

dbpp  pbpduwé biGdGOwwp wlwnbphg Gpypnpnh wpwgneeniGp Jupuwé t
hwiwlwngh  fuwnbGdwh hGwbGupynipyntbhg: Unwwnhly wnihdGpiwt dwiwbwy
ppw)h0 dwqgnud dn Gl GEpp wmbnwwndp fuhun nubnwnnud £ L depp pipdweé
hwenpnuywi rbwlyghwibph hwiwnp pwquaonjugdwd wyn  bEdGGunwp wlmp
nwnrbnid t npnhs: Wu hwiqwdwbpp d6q hGupwdnpnepjncl b udbp 9nup-GnbGndbp
uniwwnhly  hwiwlwpgnud  pwqwagnjugdwh  Bpypnpn bESGGwp wlnp
nwlinwnbgdwb 20nphhy” GJwqbglb] ppuwphG Dwgnid  hGwpwdnp  pwuquu-
gnjuwgliwl wpngbubbph hwwbwlwineg)nilp b dwubhlwgnpugiwb uljgpGwlwh
thnipnd utnwilw dnGnnhuwbpu hwdwlwpg:

Llwp 5-nud phipdwd B0 wngpdtpiwl dwiwGwyhg Yuhudwd dnGndbp-pnip
unwwnhly  hwdwlwpgntd  unhpnth wnihdGpnuihg vnwgwd  (wnbipuwhb
GuwuGhlyatph  wnynuwyh0 hwpwpbpnupymuGGtpG pun swihubph: UwuGhyGkph
pwziujwonipinilp puwn swithubiph npnabip GOp  biEYwnpnGwghG  Shypnulynwh
$nuinGlywnlbbphg:

n%

20 it |55 e MR e ey
101 .u;!”; 1 IRGT PR

Ssuulol. 00 -0
50 75 125 200 300

d,Gd

Lwp 5. bwhujwé dwiwbwyhg® epwihG wgnid hwynbywéd nhuwbipu
Guwulhyltph nnynuwihl pwhwlnepynGlbpp(n) punn tpwdwgsh(d) unppng-
wtipunipbwinh opuighl nuényp unwnhly hwiwlhwpgnus: T= 40°C:

Liwp S-nud 1-hwdwpnyd  Gzwes  uymGhylbpp  hwiwwwinwufuwGnd GG
GwulhyGbiph  wnynuwhG  pwpfujwénipywlp  pun swiubiph  ppughl $wah
ynuinpdwl ulqpGwlwhb thnenud, npp uludnid £ oenep—dnbndbp  hwdwlwpgp
pipdnunwwnwgbbinig dnin Gpyne dwd wlg: 2-hwiwpny Gqwé untGhlyGbpp
hwiwwwunwufuwbmd G0 phpdnunwiinwgnuihg 5 dwd  hbinn wuGhyGeph
wnnynuw)hlt pwphudwénipyjwbp: Lywphg bplnud £, np dwiwGwyh pOpwgpned
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inbnh b onlbGnud pwpbuduénipjut fwlwh dinthnfunipynilb. Gpb wninpdwl
uygpluwlwh thnnd 50 Go-hg thnpp jwihuph GwuGhlyGBpp $GshG winlnu GG
Juagind, www 5 dwd hbwnn JbpehbGephu pwlwlp hwdwlwngnid hwubned £
tinunn 30%-p: Wu wpnynilpp dkq hnepmd £, np vwppbp dwiwbwlwhwn-
Juwébbpnud epnep-inbnitp vinwwnply hwdwlwpgnid wnphdGpnuip wwpnting’
Yuwpbh b dwuGhlyGbph pwziudwénepynilp Ywpguwynpbp pun inpwdwgsh:

Spnid  phGpwgnn  pwqugnyugdwl  wpngbubbph  hwdwlwlwlnipniGp
Jwpnn t fupuwn thnppwlw) Gwl pwpdpwnhuwtipe hwiwlywpgbpnid pGpwgnn
tdntpupnG wnihdbpdw6 dwdwbwy, tipp dnGndkph dhupnywphGaph dwybpbuhh
wrwebwihlb nwnhlw bbph wnunppghwh fuhuwn GJwgbglnud £ opned plpwgnn
nwnhywiwiha nkwlyghwlbph  hwwowlwinipjnilp: Wu hwpgbpp pGawplyynid
GO hwenpn pwdhGGbpnLd:

2. Ununuer — anke suvuywureh Ur23du2usbku ceNSNEU CuUsSnn
mpassuLere

Jwh nbp dwpuwd pGpinnhbiwdhywlwh  wnbunipniGnud  hennuy-hinniy
ghopwaquyhl 2GEpwnbphG wpdnud £ onpnpwlh  hwuwnepynilh, npp npnaygned &
htnnyGeph  phghywywl wwpwitwnpbph  wnwppbpnipjwip:  Uwlpnnhuwbpu
hwiwlwpgbpnud plGpwgnn phdpwywl  wpngbubbpnud wyn 26pntiph nbpp
bwywh (pGG sh Ywpnn, pwlh np wylnbn Gnwd Gniph pwlwlnipnilp
whhwibdwwn  thnpp t SwlwuwhG  Gniph pwlwlynipnibhg:  EdnipuhnG
wnhibpiw dwowbwl, bpp dnbGndbpp epned inpnhywé t Gwbnswihh YwphGeph,
nhuwtipu SwubGhlybbpp dwybpbu/Swdw) hwpwpbpripymbp nwelnud b bwhwb L
Swhtipbuwhl 26punnud pGpwgnn wpngbulGbpp Ywpnn O npnzhs wanbgnepyntl
nLObOw] wnppdbpdwh, hOjwbu Owbl pwnbpuwjhG GwuGhlyGbph wewewglwh
UbuwGhgibbph ypw:

UnGndbp-pnip Ghopwquihl 2Gpwh hwuwnnipnilp npnadnud £ henndyGbph
junnipniGGbph  wwppbpnepjwdp:  Unhpnp-pnip hwdwlwpgh  hwdwnp wyG
hwywuwp t dnwn 0,3 Gd:

Uho$waquihG 2tpwntd thnpp funnipynil nilignn Gyneph futnnepyniGp 0bd £
Gpw  Sdwywwihh  funnipynilhg,  htinbwpwp  dnGndbp-pnip htnbpngk
hwdwlwpabtiph dhedwawihb pinud whwp b nlblwbp dnGnitph funnipjwh
Ghowgnd L Yhotinply tdEYn (wnghdbpdwl etwhghwltpp plGpwlnd GG
funnepjwb dhdwgiwh nennnupjwdp ):

RbwnbpngbG hwwuwpwlyzenipjwl hhiGwpwp nbunpinibhg hGnbnud &
Gwl, np EdnuupnG  wnipdbpdwG  dwdwGwly  hhapndnp  dnGndbpGeph
gnikYynyGEpp dhedwquihl ppnnd whnp t ophbbnwgybl w)Gwbu, np eph
dnibynyGbph  htw  thnfuwgntithu  nhwni-nhwny - thnfuwgnbignipiniGn phiph
hwiwlywpgh wquwn tGbpguwsh thnppwgdwbp: Uu hwiquwidwliph hhdwl pw
wyGhuwyn t nuelnud, np dhepwqu)hl zpunnd wnihdbpwihG rwnhyuwyGbpp
wdnd b0 dwlbpbuh Gplw)Gend L wnihdbpnudl phpwbnud t YhGGwnhy EDELnng;

Uphepwquuphl 26pwnnud dnGndbph fuinwgnedp L ophtiitnwghwb hwiqbighned
b wyG dunphh, np tdnupnb hwdwlwpgbpned wpbh © ppwlwiwgll) pbpdhy
nwnhywiwihG wnihdbpnud, Gpp wewelwihl pwnplwilbEpt wnwowlnid &G
whdhpwuwbu dnGndkph dnYneh Ypybwhh Yuwwh hnidnghnply sknpnuiny:
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Qpwlwlnupntbhg hwpnGh t, np hndngblO  hwdwlwpgbpnud  phpdhy
hwpnigdwdp rwnhlwiwhG wnihdbpnud hGwpwdnp gt ppwlwiwglb] w)l
wuwng wwwndweny, np wewowgwd dnGndbpwihl phrwnhlywGEpp 6h pwbh
unGndtph dngtynuGbp dhwgbbinig hGwnn Yolyynud G0 L GapdnpGYynopwhG
nbyndphGwghwh dbjuwGhqind  thnfuwplynid  ghlyihly olhgqnitplGtph:  Gpp
wnihdbpnudl pGpwGnid £ dhpdwquyhb 2bEpnh Gphw)Geny, Godwl ghlyjwgnedp
nwnbnid bt phsy hwjwlwlw6 L wn nbwpnd pbpdhYy wnihdbpnudp Ywpnn t
hwhabglb) 066 dn)EYnL G6ph wnwewglwi:

Uhobwqujht tpunnid ophblunwghnt tpELwnGEpG wnwdb] qquih Ywpnn
GG [hGE nheGOEph wnihdEpdwh dwdwbwly, pwbh np wowswgnn dnlndbpw)hb
phnwnhywGtnp kb GYunpnGOGEpp dhdjwlghg qunGyned GG wybih hbrne:

Qpuywlnpjub dbe LYwh wpluwnwbpbbp” Gdhpywé  Ednpuhwbbpnud
prnpnyptGh  pbpdhly  wnhdbpdwGp: Wn  w2iuwwnwbpeGEpnud wnhdbpdwo
nbwlyghwlbph plOpwlwp pwgwwpynd b prnpnwypbGh L bdnegwnnph
GnkynGiph  dholk  qnpénn nhuwbpuhnG  nudbph hinfuwgnbgnepjwidp:
Linpnuptith nbwpnd pbpdhy wnihdbpmudp wiluwulwséd wwydwbwynpdwd L
qnignpnyuwé Ypybwhh Guuh welugnippudp, npp fungplnnnnid t wowowgwo
phownhlywih  nbyndphlGwghwb:  JpbhpwihG  dnGnibkpGhph  Ypyhwyh  Ywwh
hninthwnhly gbnpiwl dwiwblwly Gowl fungplnnun gnynepynclh snulh:  Ubp
hGnwagnuinipyniliGepp  gnyg GO0 wyk, np  tdnuupwGbpnid  uwnppnip sh
Ghpwplynid phpdhly wnihdbpdwh:

OphtGuwghnl  tpLywnbGEph  waqnbgnipynilbp thnpdbpny  wwwgnigbnt
hwdwpn hwibkdwwnb) Gp qubgdwdéntd L bdnuuhwynud uinppnih L prnpnuiptGh
ptpthy wnihdbpiwl wpwgnipyntlGGbpp: Lwnp 6-ntd 1-hG Ynpp hwiwww-
nwufuwlnid b dhgbjpwht kdnuuhwynd ppnpnwpkGh pbpdhy wnihdbpowG
wpwgnipjwlp, 2 L 3 LEnbpp hwiwwwwnwufuwbnd 66 ppnpnwnkGh L uinhpnih
quiqquwadnid, huly 4-pn Yewnp tdnyuhwynid unhpnih pipdhy wnhdGpdwp:

30

]
o o

BN )

-
v

ynbyGpupw %

-
o
i

Q o

dwdwbwy, pnyk

Lljwn 6 2| npnwntith L unhpnih ptipdhy wnihdbpdwb Yhobnhly wwnytipp
1.2inpnwpbGh pbpdhy wnhdbpdwb YhGenpywh dhgbiwhb kdnepupwgnud
2.Uwnhpnih plipdhy wnihdbpdwh yhobwhlwh dhgbpwyh0 i upuwgnud
3.L 4.2 npnwntkGh L unhpnih pbpdhy um&hljbnlimﬂ yhObwhlywh qwligwdncd
tdniqunnp - E 30 4% puwn oph, T=50"C

Lywphg Gplnud t, np prnpnwyptlp L uinppnip qubgqwantd nhunwplywé
dwiwbwlwhwwnywontd phpdhly wnihdGpdwt 360 GGpwplynwd: UhgbjwihG
tdntuphwbpnud pepdhy wnihdepdwb sh GGpwplyynid Gwle uwnhpnyp, dhGgnbr
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Gyl wwjdwlbGbpnd  pinpnuyplGp wnghdGpdnud £ pnwbnud dGnin G,5%
ynGytpupw wpwgnipjwip: Uu wpnyniGplbpp fununcd 66 dhedwquihl Gpunntd
qnpénn ophbhwmwghnh EbELnGEpp welwinipjwhb ogunhh:

QpwlwbnipyniGhg hwywnGh t, np enip/dnbndbp wabiph hwpwptpnupniGh
wagnnd b dwulhybGbph swihubipp Jpw: UwhbpbuwghG hobnhly EpELYnGEph
wnluwynipjwl nbwpntd  wyn  tnthnfunipniip wbwnp £t waqnbp  tdneuhnG
wnihibpdwh wpwagnepjwb Ypw: Iwzgph webbing wju hwiqwiwbpp® niunti-
Gwuhpby GGp uwnhpnip EdnupnG wnhdbpowl wpwgnipjwb Juhujwénipynilp
$wabiph hwpwpbpnupjnLbhg:

NuunwiGwuppnipjwl wpnynioplbpp pepduwé 66 Gywp 7-nud:

o

w

Mnghd. wnwg.%/powt
- )
SN Wndn
|

o

it TE0r 1201 2001 24:01:00
gotp/ dnbndtip

LL.7 Uinppngh tdntuhnG wnphdbpdwG wpwgnepjwl uiudwénipynilp
pnip/ GnGnabp hwpwpbpnupynibhg: tdniguinnp E30:

PhpYwéd wwwnltphg bpunud t, np gnip/dnndbip dwabph hwpwptipnipjwi
dk6wgiwl nbwpntd wnihdbpdwh wpwonepyntdl wsnud £ Unynwuwl 2-nud
phpdwé GG nwppbp $wquihb hwpwpbpnepyniblbpnid unwglwéd (wnbpuwhl
dwuGhlybbph wpwiwgdtipp b gpwihl Swah Ghwdnp dwywinid |wintipuw)hi
dmuﬁhuﬁﬁhhnh pwpwlwyh (N) thnthnfunipynilp” Ywiujwé pwgbiph hwpwpt-
pnipynilhg:

: Unjniuwly 2
[ | 6:1 1251 20:1 24 1
de10° ud 1,2 0,8 0,6 0,55 0,54
Nel0"® 6 6,4 7 6 5

Uryntuwl 2. Unppngh tdncuhnG wnihobpdwl dwiwbwy (wnbpuwjh
Swulhlybtph wpwiwgsh (d), SwubhyGtiph pdwpwlwlh(N) thathnfunipynibbipp’
~ Ywlujwé enep- dnGndbp hwpwpebpnipynibhg (o)

Uyniuwyntd pepdwé nwiGiphg bplned £, npgnep/dnGnitin dwqbiph
hwpwpbpnipjwl  Okéwgniip  sh wagnmd  (wnbpuwjhi dwulbhyGbph
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v

ynGghGupwghwih Upw, pwjg hwlgbglnid t dwuGhyGbph swihubph twlwG
thnppwgiwp: Uu wpnyniGplbpp wniwihu 56 nbnEYwwnynepynih w)l Gwuhl, np
onLp/tinGndtip hwpwpbpnipynibp dbéwgbbhu’ wnihipdwh wpwgnipjwl wsp
whuws t ng  pb dwubhyGeph pyh wybiwgnidhg, wjl  wnpwdiwgdh
thnppwgnuihg:  Uwulhyh  wpwiwgsh thnppwgntip nw  GnyGG t hOg
dwlbpbu/swywy hwpwpbpnipjwl dGswgnidp, nph hbwnbwbpny dwlbpbuwyh
sEpnnud wnlw YhGhwnhl tpEYnGERG wybih npnzhs 60 nunGnud:

dbpp  pipqwé  wpnymbGpabpp hwutwwnned &G, np enip-dnOndbp
hwiwlwpgnud Ghedwaquyhh 2Epnnud wnhiGpwjhG nbwlyghwlbnG pOpwinud
GG YhGbwnhy tHELUwGERNY:

UztuwwnwGph  hwenpn pwdhp Guhpyws E dhedwaquyhb 2Epnnid plpwgnn
ntwlghwbbphG nunklgnn Gwulhywgnjwgiwl dkhuwbhqih nwunuiGuuhpne-
pjwlp:

3. yuuukuuan3susntue ununutN- 2Nk Uheduausru cersniky

VwuGhhwgnjwgiwh wpngtuGtphG  hbwnbbp LOp uwhpnp-gnip uwnwnhy
hwiwlwpgnud, npp  dnnbpwglnud  t dnbGndbph  Ywphp-gnip  hwidwlwpgp
pwpdpwnhuwtpu tdnyuhwlbpnud: Upu tGpwnpnipyntlp hhdGwynpbnt hwdwn
pwpdnwnhuwtipu  hwdwlwnpgtipnid npnzbp  GGp  dnGndtph  (nustithnipjwG
hGwpwdnp GGowgnidp L apw hGwnlwbpny ppnud plpwignn nbwlyghwabph
hwywiwywinipjwl thnthnfunep)nelp:

CiICo
DO = N WaeE O ~NOO

(AT

LY.8. UtigyhGh hwywuwpnuing hwzdwpyywd umhpnih pnedbhnpjwG
YwhudwéntpyniGp unhpnh uwphth weudnhg(r) dnGndbip enip nhuwbinu
hwiwlwpgntd, C o unhpnth (nuetijhnepntla k opnid unhpnp —entp hndngkb
hwiwlwnpgnud, C - unhpnih nustithnipynit uwnhpny —gnip hinbpngbl
nhuwbpu hwiwlwpgh epwjhG thnynud): T= 50°C,

Lhwp 8-md phpqwé b ubphGh  ppdnnhOwdpluywh hwjwuwpneiny
hwyyws unppnth epnud (nusbhnupywl Ywhugwédnipynilp Yywehth 2wnwynhg:
Lhwpnid phpwé nidjwGhpp gnuyg GG twihu, np Gpt nhuwbpu hwdwlwpgtipnid
dwulhylbiph swihubpp 066 G 10 G6-hg, wju YwhwénipntGp  Ywpkith £
wlwnbub:

Uu wpryniGpp pnuyg b wnwihu wubkine, ap dnGndtp/gnip bpy$wq utnwnhly
hwdwlywpgnid Ghedwquihl 2Epnnud plpwgnn Jwubhlwgnjugiwl hwlwlw-
Guhnipnilp dnwn £ pwpdpwnhuwbinu hwiwlwpgtipnud pGpwgnn GnuyGwinhuy
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wnngbuGliph hwywlwlwinepjwip L GYwp 1-nud phipdwéd ufubdwnhly wuanltpp
Onnbpwglnud £ dhgbiwihh  tdnuupwibpnud  Gnndbph  Ywphi—ppuwhlG - $uwg
hwiwlwngha:

Uwnunply thnpébpnud hGwpwnp £ thnpdwGnplbph b wiqbh wspny
wnbulk|, pb dwiwlwhh plGpwgpnid hGswhup tnthnfunipniGGip GG Ypnud
GnGnitipwsh0 L epughl dwabpp: Ujn thnthnfunpiniGobphG hbwnbbp GGp GnGndbp—
ontp=luwihnidh whpune pwn bnwhpwq hwiwlhwngned:

Mnthuinhpnih funnepynilp’ eph funnepynibhg b6 |hObne wwwnSwnend,
thnpdwhnplbnh gy dhppwquihb 2tpwinid wrwewgnn wnhibpw-inGnibipwhi
dhbpnlwph(Gtpp Ghpwplyting wnihdbpiwh’ whwp b pGyndybG epwihG pugh
dwdwih dbp: Wn Gplnypp wbnp ynGbiw w)l wwpg wwwndwend, np
wnihdbpdwl plGpwgpntls wnihdbpwdnbindbpuyhl dwubhlh fuinnepyniGp uljuntd
I qbpwaquwbhgh] oph hunnipwbp: Jbipnhhjw) hwGqudiwGpp kg pbpkp b ow)l
Gwrwhnwgdwl, np epwihl pwqgh funnipnilp  dedwglbiihu™  hGwpunp t
Yuwaiub) YwphG6ph nh$nighwh gpuyhb wah wépnng dwywiny: Un nbupnid
hGwpwinp £ (hGnud dwuGhyGhphG huwpb) epwihl wah wyl 26pnncd, npntkin
GwubplyObph  funnipynilp hwiopGUGnd £ owyn 26pnh funnepjwGp: Spught
Pwgnid  funnepjwG  qpunhbin  wowewgpbp GGp  thnpdwlnph  hwwnwyntd
ntnunndws whipuni pwinh nwlnun needwh 20nphp]: ©npdtiph ulubdwnnhl
wwwnlybpp pEpdwé £ Ghwp 9-nud”

ey watn,

st g
repidia
i
POV p| ~evioizn

—— | serayony t
B,

Llwn 9. Umhpng- gnip - whipunepwinh pyneptin bnwwg
hwiwluwpgh vpubdwwnhly wwwlbpp:

Lwwbpulbph  uhlpbgq. btrwdwg hwiwywpgnd  hpwlwbwgnt)  Gop
pniptinGeph wabgdwl Guuwwwyny dbp Ynndhg wwwpwundwsd Ynbdblghnb
wwwpwwnned, nph ufubdwnply wwinlybpp pbpdwd £ OYywp 10-nud:

GUwp 10.Unhpnih dnGnnpuwbpu (wwnbpulbiph utnwgdwd
YnGytlghnl wwwpwnh ufubdwnhl wwnlbipp:
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unhyblghnl wwwpwwp epny (gywd hwnnpnwyhg winplbph hwdwlwpg t,
nph 0h Ynndnud Yztinpha Yuwhugnid b wbipung$wenp ppnepbnp, huly gnce Gnndned’
pph dwlybpbuhlb wybpwgynud b uinhpng: Mepunu$wnp (nuddbing epuwghb Hwqned
wnwewglnd £ funnipjwl qpunhtOw: @npubing Y2binphg Ywiujwd piniptinh
pwpdpnipjntlp’ Ywpgwynpby Ghp gpuwyhG pwqgh fuwnipynilp L nhuwtpu
Qwulbhytbpp Ynnwlbp wyn pwah nwppbp 2Epnbpnud: LYW 11-nd pbpwé t
Gzws Gnwlwlny uinwglduwé puwnbpuwyhb dwubhybtph pwfudwénipniGp puwn
npwiwgsh: Unwgywd inuibbpp dhwbwbwl fununtd 66 wyG dwuhl, np 00w
bnwliwynd Yuwpbh  t unwbwg  dnGnphuwtpu wnphdGpughG epuyht
nhuwbpuhwtin:

80—
70}
60 FP
;250 L.: --.. - ‘- RS -E Lhashatre et
40

10 20 30 50 &0 70 BO S0 100
d,0d

Llwp11. UnGytyghnh bnwlwlny uhbpbqué (wnbpuwihl dwubhyGbph
wnnynuwjhb hwpwpbpnipniGGbpp pun wnpwdwagsdh uinhpnp-enip-whnpuny bwuwh
pjnipkin Grwhwq hwiwlwpgned:

4.UuuLhbyuan3usuuL Usluuuhaue EunkLUbRNL MALhUGNPUUL CL@USeNHY

UtfuwOhjwyw(  fuwnbdwl  wwydwGObpnud vwwgynn hnnly-htnnuy
pwpdpwnhuwtpu  hwiwlwpgbpnud,  hGswhuhlG £ unppnp-enip dhgbpwghG
tonyuhw@, pwgbpp (hGnud GG dhdjuwlgny hwgbgwd: Liwh hwiwlwpgnid
GnGnotiph  dh Gnp Yuwphy gmuwlwim  hwiwp” wlhpwdban b Qunwpb
wyhuwwnwlp, nph hwdwp whwnp b nbGOwbp  tOEpghuwih wnpjnep: EGGpghuwgh
wnpjnip Jwpnn £ hwinpuwbwy dnbndbip-gnip Ghpdwquhb zGpnnud pGpwignn
wnipdepiwh  whinbphg  wiowndwd  ebpdnupynilp: Bpb wyn  ebpdnupynilp
pwywpwp t dnGndbph npng pdny dnptiyni Gp nbnwidnfub) epuwghG g, wwyw
wyl Yuwpnn bt hwinhuwlw] wqugnjugdwh tGhpghwih wnppnep wib wwpg
wwwndweny, np dnbndbph dntyneGiph wlgnudp epwhG pwg hwywuwpwgnp t
popntd  Unlindkiph  qbiphwgbgwénipjwl  uwnbnédwlp: LOWG  ShuwGhqoh
hGwpwinpnipyntlp wwpgbpne hwiwp' Yuwnwpt Gop pywihl hwgwnly L npnzt;
wnipdtpiwh ebpdwyhb Epywnh wpdtipp’ npwbu pwqugnjugiwh tGapghwgh
wnpjntn:

NunhyuwiuwghG  wnthdbpdwl  dwiwbwly
pwlwlnipjnilp dninwynpwwbiu hwqwutup L 20 lllilulfﬁnl—h. nzpu akly anEYneh
hwdwp Jwqdnd £'(20e 107% = 4,184« 10" )/ 6210°=1,4 107 tpq, huly pntp —
GnGnibip dhedpwquyhl 2tpwinid umhnn!h Gkl dniYnihG pGYGnn dwybpbuwghG
wquwun EGtpghwl hwdwuwp t 4010 tpg: Nuwnp, wikh b ESEGwwp whuinp
dwiwbwl, wnbjwql dnGnibph 10 dnphneG6p Ywpnn B0 wnldb) ShepwquyhG
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dnGnikpuyhG 2tpwnhg L pGynayby epwihG wgh oko: Iwyinbh £, np hhnpndnp
wéfuwepbph GnpbyntGpp epmud nuGG 0h pwlh dnlnyGephg ng Quyni
fulpwynpnuiGbp  wrwewglbint  hwyned,  hbnbwpwp  opnid  wikbw;hshh
qbphwabgwénipnilp Ywpnn b hwigkglbp wyn udpwynpnudltiphg dnGndtph
yuyntG  dhypnywphiGiph gmugdw: Wu thwuwnp, L Juwwpdwé  pdwghl
hwwpyGlpp fununtd GG wyG dwuhl, np tdniuhnG wohdbpdwl popwgpntd
dhodwquyhl  tpwnud  pGpwgnn  nrbwlghwibpp pbprud GO hwidwlwpgh

dhYypnwipnhdwp:

boh phpbind  unwgywéd  wpryniGplbpp’  Yupbth £ quwp  hbnlywy
tanwhwbgnudGhph.

1. gnip GnGndbip hbnbpngblG hwiwlwpgbpnud wnihdbpdwl wpngbubbpp

shobwquihG ztipwnbpnud dnGnibph funwgiwl L dwhtpbup GpyuwyGpeny
ophtGunwgytint zGnphhy’ pGpwbnid GG YhGhwhy tpEYnGERnY, npnlp
bwlwG 66 pwpdpwnhuwbpu dhgbpwhG Ednuupwibpnud:

2. dhpdwquyhl bpwnud wnihibpdwt pbwlhghwbbtpp ppnud GG GnGndbiph
dniGyniGhpnd opuwyhG $wah gbphwabigdwénipjwlp, nph htnbkwlpny
opntd  gmyulnud &G dGnGndtph  dhypnbwphObp L hwdwlwpgp
LGpwpldnud £ hGplGwwnpnhdw(:

5. MALhUSkPNLP 2PU3RL UNLNThUMENU 3UUULGUNGERh UbL@EA0
EUNFLURUSP «BErUsUUL» auLUundg

Uwphth  wpwdwqshg  Gpw  ustithnipywl YwiudwonpjwG  UbkhGh
hwywuwnpnuip bnnud £, np o dnGnnhuwbpu (wnbipubtph unwgdwl  nbwg
Swhwwwphbbiphg kY Ywpnn £ hwinhuwGwy GhGsk wnghdbpnudp® hwuwnwnnid
obptwuwnhSwanid  tdntupwh  wwhwwondp, nph htnbwGpny — GnGnatiph
YwphiGbph  swihubpp  hwdwuwnpynid GG Ednquhwlbpp «dbipwglbiny»’
hwiwywpgp quihu b hwywuwpwlenipjwl, npp hbwbwGpny  nhuwbpu
dwulhyGEph npwiwgstpp hwywuwnynid GG6: Wu wpngbuh wpwanipynilp 2win
thnpp £ L whznian ywhudws t dhewdwiph $hahjwphihwlwh wwpwitnptphg
(SwénighynipyntG, funnipynil, ebptwuwnhdwh L wyb): NiunwdbwuhpnipyntGGph
wpryntGpGpp phipdwé GG Gywnp 12-md, nphg wwpq bpbnwd £ np tdnyupwh
sbpwgnidp phpned  dnGnnpuwtipu hwiwlwpgh wewwgdwlp:

Lywp 12. Unwlg stipwgdiwC L 06Y wihu  dbpwgywe tintuhwlbpnud unwgyws
(wwnbpuwh dwuGhyGbph bEYwnpNGwhG dhypndninblwnbtinp:
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6.MPNSPLUSPL UPUR3NEMEALENP UBESNEU UNLNARUTENU
LUSGRULENh Ubh2NSNY

MnghibpGaph epuyhl nhuwbpuhwlbpp L Gpwlghg unwgynn pwnwlpltnp
Yhpwnnipjntl GG gk wnbiph epuyhl nLentpGinhg’ wnndhiwshG (ngjwy dLp)
dhwpnipbnGp witglbint pGwgwiywenid: Apwjhl (neényplbphg  wakgynid GG
ns qdwjhh owwhljuywh, whbgn L YhuwhwnnpnswyhG pwpénp hunynipyntGGtpny
odwnywé htpuwagnbwiht (hphnudh jnnwwnh (o-LilOs) thwpyniptnbbp, npnip
yhpweynid GG htrwynp YnudhlwlwG Juwbph, wgbpughG L dh wpp wjL
Ywplnp uwppwdnpnidGbpnud:

Unwehl whqwd (hphnudh jnnwinh onwlwadl Ghwpjnipbnbtp hGwpuwdnp t
tinbp wdkglb oguwgnpétiny Gnipp hnlywo wnipuwhpnihg  wwwnpuwunyd
quubitp: Uwlhuyld wyn bnuiwynd wsbgywd wnndhwht  Shwpjnupbnbbnh
dwybplinypp Ypnud £ Shypnswpbp L hbunwgqu Swliwd dwiwbwl wwn hwiwfu
nwnbntd t whloguwgnpdbith: Mnghuwnhpnih qlwilbpp wwwbnd dkp Ynnidhg
uhGpbiqywé  GnGnnpuwbpu  (wnkpulitinhg unwgwsd  Gnipp pwnwlplbipny’
hGwpwdnp t bnbp Jbpwgbb|  GhwpynupbinGliph GhpphG  dwybpbuhl  welw
dhypnwGhwppnipyniblbpp b wskglb npuwljwy wnndhrwihlG  ShwpjnipbinGbn:
Lhwp 13-nud phpqué b webkgpws  «-LilOs-h dhwpyniptinh - pnnGlwpp:
UwbGwfununiginilnud  GQupwapiws b a-LilOs-h wnndhpwht  pynipnGbph
wsbguwh wnbubn)nghwd:

Lywp 13 UnGnnhuwtipu (winkpultiph Yhpwedwdp wibgywé a-Lilo; -h
Shwpjnipbnh $nuinGlunpGbpp:
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Garuuusnro3sntuutr

8nyg L wpdb, np onip-0nbndkp  hbwnbpngbt  hwidwlwpgbpnud
wnihdtpdwl  wpngbulbpp GhedwquyhG  zbpinbpnud dnGndkph
funwgiwbh b dwhbpbuh bpluwyGeny ophtlwwgybnt 2Gnphhy’ pOpwiney
G0 YhGEwnply tELYiGERnY, npnGp npnzhs G pwpdpwnhuwbnu ShgbijwhG
tinLuhwGtpnud:

TMwpqyb £, np tnupnG wnihobpdwl dwiwGwy GwGniwubhybtph
wrwowgniip wuwjiwlwynpwé b dhewaquyhl kpmbpned pGpwgnn
wnhdbpdwh  rbwhghwlbpny:  Uwwgnigyty  t, np  (wunbpuwjha
OQwulhlyGbpp gnjwlnud &G opnuy dnlndbph  gbphwgbgdwénip)nch
wrwewbwnt dbfuwbhguinyg:

8nyg t wpyby, np hbnniy-htinnuy nhuwtpu hwiwlywpgbpp  dhsk
wnipdbpdwl  nbwyghwlbph  hwpnignudp npn2  dwiwlwlwhwwnywd
wuwhbipu GOopwplyntd 6O pGpGwlwpgwynpiws, npp hGwpwynpnipnih

b wmwihu tintiupnG wnihdbpdwdp uplpbiqty  puwnn swihubph Gkn
pwzlujwonipynth  nulkignn  wnphdbpGiph  epwyhG Owlnnhuwbpu
hwiwlwpabn:

Uwidtiy £ dnOndbp-gnip-hwpnighs  Bnw$hug hwiwlwpgnd

dnGnnhuwbipu (winkipuliip uhGpbqbiint YnGytlghnG tnwowl;
UnbGnnpuwbipu (wwnbpuwjhG  pwnwpGhiph  hhowG Upw [hphnudh
jnnwuwnh opw)hl LnLénphg wakgyt) t dwiwbwlwlhg
uwppwynpnidlbpnud oguwgnpdynn  thphnudh jnnwinh wynndhwha
GhwpjnipbinGtin:
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