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Paspa6orqrrKrr rporpaMMbr

1. lllynrrran Bvrrcrop (De4oponrq, AoKrop xr4Mr4qecKr4x HayK, upoQeccop raSe4prr O6u1efi
xvrlr.vrvrLlucturyra 6uoxzuzqecKl4x rexHoJrolrzfi, eronoluu u Qapl,ra\w (crpyrrypuoe
rroApa3Aelenvre) OfAOy BO (KOy una B.?I. BepHa4croro).

2. 3eMr.f,rcon Anerccan4p EereHresl{q, AoKrop xr4MrlqecK}rx HayK, npoQeccop raSe4prr
O6uefi xLIMLII{ Vlucruryra 6uoxnuuqecKux rexuonorufi, oKoJron{r{ vr $apvraquu
(crpyrrypHoe rIoApa3AeJIeHI4e) (DfAOy BO (KOy ranr B.IzI. Bepna4cxoro).

3. Pa6or.flros KoucraHTI,IH Baczmeu4q, KaHALrAut xr4MrrqecKkrx :nayK, AoueHT ra$e4prr
O6qefi xuuvrtr klucruryra 6r,roxutvtzqecKr4x rexuororufi, oKoJrorr4r4 u $apvraqrara
(crpyrrypHoe rIoApa3AeneHLIe) @fAOy BO (K(Dy urvr 8.I4. Bepna4croro). ,,. ,.,ji:rcii
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1. [oscnrrreJrbHafl 3arrncKa

llporparranra Bcrynr4TeJrbHofo r{crrbrraHz.fl rro O6qefi xvrMr4pr paspa6orana An{
alurypueHToB, IdMeloulux [paBo cAaBarb oK3aMeHbr B TpaArarlrrouHofi Qopnae (,re ilo
pe3ynbraravr Ef3). (Dopua npoBeAeHl4fl BcryrrureJrbHoro rrcrrbrraHr4.rr - Tecrr4poBaHlre.

I{elrro BcryrlureJlbHoro LrcnbrraHurfl rro xr4Mr{kr flBrrflerc.rr Bhr-{BJreHr4e 6asonHx suauLriT u
yrvrenuft a6urypueura, cSopvrupoBaHHbrx [prr r43]n{eHnrr ocHoBHbrx coAep}Karelrnlrx
pa3AeJIoB rlpeAMera <<Xunrra.D) e o6pa:oeareJrbHbrx opraHlr3arlnxx (xponae COO).

3aAaqa codeceAoBaHrlfl: oIIeHKa ypoBHf, rroAroroBrcu a6ntypr,reHTa c yqeroM coorBercrBrlq
ypoBHfl c[oXHocTLI BOTyIII4TeJIbHbIX I{cIIbITaHI4I4 ypOBHIO OIOXHQCTI4

"XI4MI4.q".

Ef3 uo Ar{currrrnprHe
iIi
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3rsaNaeH oueHr4Baerc.rr rro rrrKaire 100 6annos. I ir
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Co4epxraHHe rl porpaMMr,r

TE OPETItrTIE CKPIE O CHOBbI XUMI,IU

CoepemeHHhre npedcma*ileHufl o cmpoeHuu amoMa
Crpoeuze oneKTpoHnux o6<uorreK aroMoB 3neMeHToB nepBbrx qerbrpex [epr4oAoB: s-,

p- 14 d-eneuenrrr. 3nercrponna;n rconSurryparJnfl aroMa. OcuoeHoe u noe6y>r,4eHHoe

cocTotHl4e aToMoB.

Ilepuoduqecxuil saKoH u ftrepuoduqecKan cucmeMa xuMuqecKux ?ileMeHmor

I.n. Merudeneeea
3aronoruepHocrr{ r43MeHeHr4rs csoficrB srreMeHToB r4 r4x coeAl4nenufi no [epI4oAaM v

fpyrrraM.
OSqas xapaKTepr4cruKa M,er€urrroB IA-nIltA rpyril B cB-f,3l4 c I4x nonolKeHrreM B

flepuo4ll.recKofi cr{creMe xr4MuqecKr{x oJreMeHToB I.I4. MeH,4ereeBa kr oco6ennocrtMl4
CTpOOHII.I ZX aTOMOB. .]-,

Xaparrepr4crrrKa nepexoArrbrx gJreMeHTori (nre4lr, qrIHKa, xpoMa, xenesa) rlo vnn

rroJroN(eHr4ro B flepr4oAurrecrofi cr{creMe xr{Mr{rrecKvx oJIeMeHToB A. V. Men4eleeBa rt

oco6ennocr.f,M crpoeHrrfl r{x aroMoB.
OSrqas xapaKreprrcrvrKa HeMeraJrJros IVA-VIIA rpyur B cB-s3I,I c ux rono)KeHl4eM B

flepuo4u.{ecKofi cr{creMe xr4Mr4e.ecKl{x oJIeMeHToB [.I4. Meu4eneeBa pr ocodeuuocrtMl4
cTpoeHr4r I{x aToMoB.

XultuqecKa.fl crn3b u crnpoeHue 6eu4ecm6a
KoeaneurHaf, xr4Mr-uecKafl. cBt3b, ee pa3HoBr.{AHocrI4 rr MexaHr{snau o6pa3oBaHl4sti

Xapar<repkre'tvKLr r<onaleurnofi cBfl3v (uorxpuocrr v gHeprllq cn-asu). Vla:r':e.as, cBfl3b,

MerauuqecKafl cBt3b. Bo4opo4na-s cBfl3b.

3nerupoorpl{IlarenbHocrb. Crenenr oKIacJIeHI4t a
3JIEMEHTOB.

BeulecrBa MoJreKyn.rrpHoro r4 HeMoJreKyn.rrpHoro crpoeHl4-s. Tuu r<pHcrannl4qecrofr

perxeTKl,r. 3aeuclaNaocrr csoficTB rleqecTB oT rrx QocTaBa rr aTpoeHI4rI.

XurvtuqecKofl peaKqun u xuJvtuqecxuit npo4ecc
Knaccra$zKarlr4f, xlrMr4rrecKr4x peaKrlufi n ueopraHur{ecKofi rl oprauu.recldofi xtrv'rrvr.

I , . 
ir:ll

BAJIEHTHOCTb XI{MIII{ECKI4X

, tr.l I

paBHoBecI{8.

Cumurte ,l.I

Tenroeofi eSSerr xr{Mr,rqecKofi pear<quu. 'Iepnroxl4Ml,rr{eeKl4e ypaBHenntr.

Cr<opocm peaKIII4I4, ee 3aBrlcl4Mocrb or pa3fluqnrrx QarropoB.
O6parznrre kr neo6paruurre xr4MrlrrecKkIe peaKIII4I4. Xrati,rrz.{ecroe

Cuerqeuue xr4Mr4rrecKoro paBHoBecrzs noA Aefi creueM pa3nl4r{nrx S aruopoB.

Snerrponr4TrrueeKas. Arrccorlr4alllzt oneKTponlzToB B BOAHrIX pac'rBopax.

cra6rte oneKTponI{TbI.

Pearquu I4oHHoro o6ntena"

fu4polua colefi. Cpe4a BClAHbrx pacrBopoB: Kl4cJra-f,, nefirpanbluafl, [IertoqHa.f,.

Pear<uupr oKI{cJrr{TerrbHo-r}occraHoBI4TeJrr,HbIe. Kopposux MeriuIJIoB 14 cnoco6rr

3auIHTbI OT Hee.

3rerrpou43 pacnnaBoB rr pacrBopon (conr:fi, rqelouefi, xuclor)
|4oHurrfi (npanuno B.B. MapKoBHr4KoBa) u pagrar<altnrrfi MexaHI43Mrr peaxqzfir,,'u,

opfaHl4rrecr<ofi xtrMtrv. ':lil'

!f,



HEO-PIAHI4qECKAfl XUMI4fl 
i:,

Itnaccu$r,rKarlzr HeopraHr4rrecKlrx BeqecrB. Houenxrarypa HeopraHlrrlecKl4x

Berqe crB (rpunuasr:s:nafl. I4 MelKAyHilpo4nar)
Xaparuepntte xr4Ml{qecKr{e cnoficrsa npocrbrx BeIrIecrB - MeTaJIJIoB: tUeJIorIHbIX,

tuelorlHo3eMeJrbHbrx, aJIroMr4Hr4rI; nepexoAHbrx Mera^IIJIoB (rue4ra, III{HKa, xpoMa, Nene:a).

XaparrepHbre xr{Mr4qecKr4e csofrcrea npocrblx BeIrIec'rB - HeMeraJIJIotB: BoAopoAa,

raJroreHoB, Kl4cnopoAa, cepbl ) a3o'Ia, Qoc$opa, yrrlepoAa, KpeMHI{f,.

t:

OCHOBHbIX;

XaparrepHbre xr4Mrl ecKr{e cnoficrna oKcr4lloB: ocHoBHbrx, anaQorepHblx, KI4cJIorrIbIX

XaparrepHbre xr{MrrrrecKr4 ceoficrsa ocHoBaHl4fi z au$orepHblx rI4ApoKcHAoB.

Xap axrep HbI e xLIMI,Iqe cKI4e c e o fi crs a KI,I cJlor.

Xaparrepnrre xr4Mr4qecKr4e csoficrsa corefi: cpe,AHI4x, KI4cJIIIX,

KoMnneKcnrrx (na npl4Mepe coeAl4 HeHufi alrouuu;.prs'Lr qranr<a).

B s ar4N,f o ce;l3b p a3rlur{Hbrx KJr ac c oB He op f aHr{qe oKI,IX B eu{e crB.
\,

OP|AHI4IIECKA-fl XI4MI4fl i

Teoprax crpoeHr4f, opraHlrqecKr4x coeAr4Hel{ufi: rouoflol'I4-s I4 }r3oMeprax (crpyrrypHas

r4 npocTpaHcTBeHHat).BzauMHoe BJIvrfl:ulze aToMoB B MoneKyJIaX. ': I 'i1i

Tuurr csssefi B MoneKyJrax opraHzqecKr4x BerqecrB. lu6pugwaqu.l aroMHbIX

opSuranefi yrnepo4a, Pa4Izr<al. @yurquoHarbHan rpyrna'
Knaccn$r.rKarJlafl, opraHr4r{ecKrrx Be[IecrB. HoveHrtatypa opraHl4qec]Kltx BeIIIeG,TE

(rpueuan bHafl I4 MexAyHapo4uax).
Xapar<repuue xr4Mr{irecKr,re csoficrea y'rJIeBoAopoAOB: aJrKaHoB, III{KIIoaJIKaHoB,

aJIKeHoB'AI,1eHoB,aJIKI{HoB'apoMaTI4tIecKI4XyfJIeBoAopoAoB(6erraonararorryona).
XaparrepHbre xI{MVrIecKr{e ceoficrna npeAenbHblx oAHoaroMHbIX I4 MHoroaroMHbIX

crrr{proB, Qenona.
XaparrepHbre xr4Mr{qecKr4e csoficrea aJrbl(err4AoB, npeAeJlbHbrx r<ap6oHoeblx KI4crIOTi

cJroxHbIX eQupon.
XapagepHble xuMlrrreeKkre csoficrea a3o'rcoAepll(alrll4x opraHl4qecKkIx coeAl{Helrr4'tr4i

AMI4HOB I4 AMIIHOKI{CJIOT.

EzolornqecKr4 Ba)KHbre BerrlecrBa: )K14pbl, 5elrcu, yrneBoAbt (voHocaxapHABIi

Apra axapvrAbr, r o JI r{ c axapv AH ), Hy r<n e u H o B br e KI4 o rI o rbl'
BganMocet3b opraHur{ecKl'lx coeAranenzfi. ' 

':)

METOAbI IIO3TIAHI4.fl B XI4MIII,I. XUMVIfl,I4 XI43Hb

rpeBparuenrafr . Meroflnt

I,lH4uxaroplt , ,

SxcnepuneHm(urbHbte ocHo6b, xILMul.t i'r'r'

llpannna pa6orrr e naSoparoptrkr. Jla6opilropnafl, nocyAa ra o6opy4oBaHl4e. llpanrala.

Segonacuocrr4 upra pa6ore c eAKkrMr{, roproquMr4 H ToKcr{rrHbIMr{ BerIecrBaMlI, cpeAcrBaMr{

obITOBOI4 XId}'{I,4tl.

Hayuurre MSTOA6I I4COJIg.qOBa11Hfl XpIMI4II9AKI{X BSIII9CTB I4

pa3AeJleHra-f, c\,{ecefi rl oq?IcrKlz BeIrIecrB'

oup e4eleHrre xap aKrepa cpeAbr BoAHbrx paorB opoB B errlecrB.

Ka.recreeHHble peaKqr4ul Ha HeopraHl{llecKlae BeilIecTBa 14 IIoHbI'

K aq e cre eHHbI e p e aKIII4I4 opf aHl4qe cKI4x c o e4Ian eHlrft .

tJtai
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OcnoBnrre cuoco6rr [onyqeHl4-rl (e naSoparoplrrz.) KoHKperHbrK Beqec'rB,
orHoc{qr4xct K r43yqeHHbrM KJraccaM HeopraHr{qecKux coe4raueuzfi .

Ocuonurre cnoco6rr nonyqeHr4.f, yueBoAoproAoB (n na6oparopzu).
OcHosHrre cnoco6rr roryqeHr4q Kr{cnopoAcoAepx(aulr4x coeAr{HeHuir (y na6oparopr4f-]

O6u4ue npedcmalJteHufl o npowbttalteHHbtx cnocodux noilyqeHun outtcrueilwux eeu4ecrm.e"

llouqrue o MeralrJrypftrv: oSruue croco6rr nolyqeHr4s MerarroB.
OSqrae HayrrHbre npr4HIIIlIrIbI xl4Mr,rqecKoro npor43BoAcrBa ("a ,rprt.fiif

rrpoMbrruneHHoro noryqeHz.f, aMMraaKa, cepn.ofi Kr4cJrorbr, uerauora). Xuuzqecroe
3arpr3HeHr4e oKpyx(aroulefr cpeAbl I4 ero rlocneAc'rBr{f, .

flp up o4Hbr e r4 cror{ :rtzrKrl yrrreB o Aop oAoB, r4 K p a3A en eHr4 e r4 n ep ep a6 orrca 
"

BrrcoxorvroneKyn.rrpHbre coeAr4Henvrfl. Pearcur,ru noJrr{Mepr43ar\r4r4 14 rIoJII4KoHAeHcaqI4Iz.

llonuueprr. lhacrMaccbl, BoJIoKHa, KayrIyKI4. 
,r,, ,iui )

Pacvemot no xuJvrwtecKuJv fropmynaat u yparHerrunM peax4ufi
Pacqerrr c r4cnoJlb3oBaHr4eM [oH.srr4.s (MaccoBa-r Aon-s BerrlecrBa B p?arBope))r"

Pac.rerrr o6revrrmrx orHorrreHrafi rasoe [pr4 xrlMl4ile KI{x peaKIII4sx.

Pac.rerrr Maccbr BerrlecrBa wtu o6T eMa raioB rro l43BecrHoMy KoJlur{ecrBy BeruecrBa;
-Macce r4Jrr4 oobeMy oAHofo I43 yr{acrByrotut4x B peaKIIZI4 BeIrIecTB.

Pac.rerrr rerrJroBoro e$$erua peaKur4l4.

Pacqertr Maccbr (o6teN,ra, F:oJrr{rrecTBa Beulecrna) npo4yKToB peaKrlr4r4, ecrv o,4HO rr.{13

BerrlecrB AaHo B zs6rrrxe (uveer upuvrecn)
Pac.rerEr Maccbr (o5reua, Kolr{r{ecrBa Berrlecrna) npo;IyKTa peaKIII4I4, ecJIH oAHo I43

BerrlecrB AaHo B Bkrae pacrBopa c olpeAeileunofi Mac oeofi Aonefi pacrBopensoro
BeulecrBa.

HaxoNAeHr4e Morlerynxpnofi S opruynrr BerrlecrBa.

Pac.rerrr nraccosofi utu o6'sentrofi Aonrr BrbrxoAa npoAyKTa peaKIILlz or reoperpr.secr"u.

Bo3MoxtHofo. ::ii-.

Pac.rerrr vraccoeofi Aonr{ (vraccu) xI{MI4rIeoKoro coeAI4HeHI4-s B cMecn.

I/ ME Hr4 fl . VI BrrI.bI AE.r{T E JIb H O C TI4, rrP OB E P.fl E MbrE 3 MAIIUfl MII

3uarr/noHHMarb:
BalrcruefiLuue xuJvtwtecKue noHflmu.fl :, i'iii1, t

llouzlram cMbrcJr saxHeiiulzx non-srIafi (nrr4enarr I4x xapaKTepHble npz:naIcn):
BeulearBo, xrrMr{rlecr<ufi oJIeMeHT, aroM, }doneKyJla, orHocI{TeJIbHbIe aroN,IHbIe ,ll:I

MOneKyJIfpHbIe Maccbl, I4oH, I,t3OTOfIbI, XI4MI{rIeCKa-f, CBf,3b, 3neKTpOOTpIIIIaTeJIbHOCTBi

BaJIeHTHOCTb, CTerreHb OKI4CITeHLIfl, MOJIb, MOnttpHa-S MaCCa, MOnqpHbII4 OO6eM, BeITIeCTBa

MoneKyn.f,pHofo r4 HeMoneKyn-flpHoro cTpoeHr4s, pacTBopbr, SJIeKTpoIIrlTbI I4 He3JIeKTpOJIT{TbI,

SneKTponrlTrrrlecKar AHcooqzawIfl., rptIlpoJII,I3, oI(I{cJrI4TeJIb H BOCCTaHOBHTeJIb, OKI4CJIeHT{e I4

BoccraHoBJreHue, gJreKTpoJrr43, crKopocrb xllMrlqecr<ofi peaKuI{I{, xr{Ml4rlecKoe paBHoBecI,Ie;

reurosofi s$$er<r peaKrlr4tr, yrJrepoAHrrfi crcener, $yHr<qvroHaJrbHafl lpyrla, I43oMepr{-f, Ir

roMoJron4q, cTpyKTypHaq v npocTpaHcTBeHHairl I43oMepI4.[, OCHOBHbIe TI4IlbI pearqufi in

I{eopraHrrqecrofi pr opfaHl,r.recKoil xvrvrr4vr. Bnlflelqrb B3aI4MoeBfl3vr nou-f,rufr.
I4cuomsoears eax efiurue xr4Mr,rqecKr4e rtoH-f,Tl4-s Anr o6t-f,cneHur or4elrnnrX

,i i:i
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Ocnoeruote saKoHbr u meopuu xut(uu
llpuueuxru ocHoBHbre rroJro)KeHr4fl xr4Mr4qecKux reopufr (crpoeuzr aroMa;

xr4Mr4rrecKoit csszu, gJreKTpoJlr4Tr4rrecKofi 4raccol\y'ar\r4L\ KI4cJror t4 ocrroBaHuii, crpoeHrxfl

opraHurrecKrax coeArrHeHuit, xuv:uqecroft KHHe'rr{Krr) ans uHurvga crpoeHl{f, u cnoficlB
BCIIIECTB.

llo uuuarb rp aHr4ubr npr4M eHr{Mo crl4 I,r3yr{ e HHbrx xIrMpIuecKI{x re oprafi .

flonurr,rarb cMbrcJr lleprno4nrrecKoro 3aKorra [.I,1. MeHAeJreeBa 14 I4crloJlb3oBarb eFp

Anr KarrecrBeHHoro aHurvr3a 14 o6ocnoeaHr4s ocHoBHbIX 3aKoHoMepuocrefr crpoeHl4fl

aroMoB, ceofrcrs xI'IMI4rIecKI{x oJIeMeHToB Ir I4x ccleAuuelr'uit.

Baucrueilwue 6eu4ecm6a u MamepuuJtbt ''rl'=

Knaccra$Hrlr4poBarb HeopraHuirecKr4e r4 opraHr4r{ecKr4e neqecrBa rlo BceM usnecrusr,y
rnaccr.r$uKarlr4oHHbrM rIpIz3HaKaM. tlfl

llouralllarr, r{To rlpaKTrlrrecKoe npl4MeHerrr4e BeIIIecrB o6ycnoueno rax cocranoM.;

crpoeHr4eM z ceoficrBaMl4.
I,Iuerr npeAcraBJreHr{e o poJrr{ rr 3HaqeHr4r4 AaHHoro BelqecrBa B npaKTIrK:e l;

O6tqcH-f,t o6rqrze cnoco6r,r 14 npr4Hrlr4[br rolyr{e:unfl. nau6oree Ba}ICHrIX BeruecrB. ]'rti!

Yruern:
Huzorcamo
. v3yqeHHbre BeulecrBa rro rprrBuamuoft prlr.r MexAyHapoAHofi uouenrJlarype; 

ll

o BeqecrBa [o xr{Mr4rrecrofi Qopnryne' .

Onpedennmo/ wtaccufiuquponalnb illitl

O BAJIEHTHOCTr, CTEIIEHI OKIICJIEHI4.fl XUMI4IIECKI4X 3JICMEHTOB, 3APqAbI IaOHOB; '!ii
o sv[, xl4M]rrrecKux cs-f,seft B coe4l4H eHrrflx lr
o npocrpaHcrBeHHoe crpoeHr{e l{orleKyn;
O XAPAKTEP CPEAbI BOAHbIX PACTBOPOB BCIIIE

o OKIICJIHTeJIb II BOCCTaHOBI4TeJIbI

O TIPHHAANENGOCTb BEIIIECTB K PA3III4I{HbIM KIIACCAM HEOP|AHI4qECKI'IX V OPTAHPTqECKI4X

coeAuHeHvt fi; :, ,

o toMorrofl4 r4 rr3oMepbr; ,,

o xr4Mr4rrecKrre peaKrlr4r4 B Heopranraqecr<ofi t4 opraHlz.Iecrcoii xrrukrr4 (no eceu usnecrurl,l
xnaccu$nKaunoHHblM npl43Harcarut). .r

Xapaxmepu3o6amb:
j S-, p- ra d-eneMeHTbr rro r4x rro.rtoxeHl4lo B llepr,roAz.Iecxofi cllcreMe [.I4. Men4eneena;

. o6que xuMrzqecKue ceoficrBa rrpocrbrx BeIrIecrB - Mer€UIJIOB kI HeMeraJIJIoB,

. o6rque xr4Mr{qecKue ceoficrea ocHoBHbIX KJraccoB }reopraHl4rrecKl4x coeApIHeHI4

cs o fi crs a orA eJIb HIIX rlp eA cr ar'ul erreiT, orlrx K JI ac c oB ;

o crpoeHvre vxuwr4irecKkTe ceoficrna r43yrIeHHbIX opfaHl{qeaKl4x coe4unenufi

O1nncrunmo:
. 3aBvtevrMocrb ceoficre xl4Mr4r{ecKl4x 3JIeMeHToB kt I4x coeAI4HeHr{I{ or rIoJIo}KeIlutI

oJreMeHra n lleprao4ra.{ecKofi c)I{creMe f.I,I. VTenAeneeBa; 'lt'i
. lplrpoAy xr4Mr4r{ecrofi aBfl3kr (raounofi, KoBaJIeHTuofi, vretaJlnr{qecKofi, ro4opo4nofi);
. 3aBncurMocrb csoficre HeoplaHzrlecKux r{ opfaHkrqecKl4x BeilIecrB or I4x QocraBa Lr

cTpoeHl4fl;



cylqHocTb I43yrIeHHbIX BLIAOB XI{MI4r{eCKI4X peaKrlLrf: 3neKtponr4Tr,rqecKofi L]/Iccor\va\hrr,
I4oHHoro o6vteua, oKLTcJIIZTeJIbI{o-BoccraHoBr4TeJrbHbIX (z cocraur-rrrb r4x ypaBH e:rrun); ,,t.

BJII4flHLIO pa3nl{qHblx QarropoB Ha cKopocrb xr4Mr4qecKofi pearqvu v Ha cMeuleHrle
xI4 Mrzrr ecKof o p aBH oBe cvrfl.

IIn an up o e amo/np o e o d umt :
o eKCnePlIMeHT rlo iloJlyqeHl,Irc h pacrro3HaBaHr4ro saNHefr[zx HeopraHr{yocKr{X 1fl

opraHHrIecKrIX coeALIHeHuit, c yqeroM nprao6pereHHbrx zua]FIuit o npaBkrnax 6esouacuoiZ
pa6oru c BerrlecrBaMr4 n na6oparopw u n 6u:ry;

o Bbrrrr4cJreHr4.rr [o xuMr4qecKr{M Qoprvrynau r4 ypaBHeHr4rM

t;l

i:li
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