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IIOSCHI'ITEJIbHAf, 3AIIHCKA

flporpannrra rro xsMsr Ha ypoBrre qpelgrero obrgero o6pa:ommrx parpa6orana ua
ocrroBe Oegepamnoro 3ar(ona w 29J2.7*12 J-{e 273-03 <<O6 ofpasoBansr{ e Poccsftcxofi
(Degepaqm>r,T pe6onanrnfi rp*yrnrara*r ocBoexr{rr Segepannnofi cdpasorarexruofi rryol?aMubr
cpe,qr{ero o6qero o6pa:oeanNx (OOn COO), rpegcraBnerrabD( B @egepamuou
rocyAapsrneanou o6pa:o*arex;HoM srasgape COO, c y.r€rou Kosqsxqrer npelro4aBalrtrf,
yve6noro qpeJsr{era <)ftmra*r n o6paronarearxrrx opra}rmaqasx Poccsficrofi OegepargnN,

peanrcyroqr{x ociroBubre odpasoratemabre rrporpaMMhr, s ocnoBsbu( rroJroxanufi <Crparenra
pa3BtrTH{ Bocrxrar{rdx a Poccqftcxofi Oegepaqrn aa nepr{og xo 2025 roAai} {Pacnopxxeaue
flpaeurenrcr:na PO o:r 29.05.2015 J,lb 996 - p.).

Ocnoey rroAxo.qoB rpa:padmre upo{piluMbr rro xEMEH, K orrpeAererrxro o6rgefi crparerl{E
odyrenrnx, Bocrrr{Turril{x. H pa3nlal:r4x o6yrarorqaxcfl cpe.rcreaun yvednoro npeAuera <<Xra*rrns)

grs 1&-11 ruraccor Ha 6asosor{ }?oBEe cocraBu:rr{ Koxr{errryaJrrnrre nollo}Kelrx @fOC COO o
n:aa*roo6ycxcnireunocrr,r qenefi, co,qepxftlril{r, pe3ynbraron obyveuux u rpeSonalrnfi x yponnro
lIoAroToBKr.r BbrrycKsxKoB.

Xrang.recxoe odpascealrre, troJryqaeMoe 
- *rmyc*rrxa*rn c6rqea6paronare.nraofi

oprarrrl:ar${s, rBrrxercs xece"re*rneirao* qagrbro {x oGpa:oaarnocra. Ono cJr}'tKHT

3aBepruamlqrillf 3TarroM FaJla3{lrdsE Ha cocTBeTsTBy;r}iqeM eMy 6agonaar ypsBHe xJrloqeBLt(
qerrsocr:efi, upllcyrqnx rlenoc'rnofi cucreMe xr{Mr,fqecKoro o6pa-:onangx. 3:m qerrnocrtr Kacarorct
rro3r{anxx 3axorroB qpnponbr, ffr}ilr Mr{poBo33p€Hrffi rn o6xteft Kynbr}?br qetroBer{a, a

Tarxe 3roronrqecxs o6ocHoBaHrroro ornorrreHr{r r( cBoeMy 3,qotr}oBbro a trpapolgrofi cpe4e.

Peann:yercx xauaqecKoe o6pasoBarrue c6y.raroqlrxcx Ha yponne cpe.ryrero o6rqero
odpa:onaar{f, cpe,acrBaur{ yxeSxcro Epe$!{era <{XI4MExll, coAepxalrl4e r{ uocrpoesfie Koroporo
orlpe,uenenbr B [porpaMMe rro xrrMr{E c yr€rorvr cnergr$rrul rrayxlr xr{Ml{rr, e€ :naqenas n

no3rraxar{ nplrpo5Lr x B Marep}rzurbnofi xrn::nr-r o6rqecreE a raxx{e e yui"ro*r o6ryx qe;refi N
rrpnHqErroB, xapaKTepr&yaryx coBtr)eMesHoe cocTorrE}le c!{cTe&[br cpeArlero oorqero
o6pa:onanxs s Poccuftcxofi Segepaqnu.

Xlnuu{ xar 3JreMerrr cncreMbr ecrecrBexnbrx nayr slpaer oco6yro pon6 B corpeuennofi
rln*sfflsaqxx, r cos4arorl noeo& 6asnr uarepuaxraoft xy.rmryprr. Ona Brrocsr csofi sxna,q n

$opuuporaxse paqr{ouaJrsnoro sayqsoro MErrrrJreFHr, B co3Aanue qenocrlroro [peIcraBJIeHI{-f,

o6 orpyxarorqeu Mr,rpe KaK o egr,rrrsrB€ rpx1ro.qbr r qeroBeKa, Koropoe $opuapyercx B xRMI{a Ha

osrroBe rroHnMagEx BelqecTBeflrroro cocTaBa olc,pyxalslqefo M4pa" oco3Halll{s B3arrMocBfl3lI

MexAy crpoegr{eM BerrlecrB, nx csoftgrBaMll r{ Bo3Moxcr6lMr{ o6.nac:rxrrs rlpuMerrexl[f,"

Tecno ssasr{oAeficrBys c.qpyne{s ecrecrBenr{brun rrayraMa, xEIitI{N craJla neorreulreuo*
qacrbro irmporofi Kynbrypbr, nec6xol@rmru ycJroBr{eu ycuerlraoro rpyAa I{ x{t{3}tr{ KaXAoro
rrJrega o6qecrsa. Coepeueunafl xr,rusrr KaK Hayxa co3nrarerrbHas, KitK Hayra BbrcoK]rx

rexnonorufi HarrpaBnena Ha perrenr{e rno6anrsmr npo6neru ycrofi.nanoro pa3Barutt
s€JroBerrecrBa - cbrpbeBofi, eueprernuecxofi, mrqenoE, :xororaqecxofr 6esonacuocrs E oxparrbl

3AOpOB6r.



B coorsercrBlrs c o6rqrlMs rleJrxMa rr trpnrr1lilalfi{ q}eAuero o6qero o6pasonannx
co4qpxarrne rrpea{era <Xmrns} (10-ll xxaccu,6asonrfr X}oBeHb nryrennx} opxeaTrposano

-rrpel.rMylqecrssnno na odrqexyrorypxyro trsgroroBKy o6yvaroqnxcx" aeodxogauyro r{M AJrt
aupa6orrul Mr{poBo33perilrecKr{x opueuTspoB, ycxerrrnoro Br{Jrrorrexn{ B }r${3r{b coqupq
rrpoAorr(eExc dpa:ocanlrr B F3nErrHEDr o6Nacrm, Ee sBs3amrtx HerlacpsggrBeulro c xa:i{aeft.

Cocra*stroqr{Mr.r npegruera <XxMr{rD {B;ntrorcr 6a:ossre rgrpcrr - <<Opranxqecxar{ xEMXtD
r <<O6qaxsHeoprzu{I,fcrecKasxnMxf;l>, oc}roBnbru KoMnonegrou colepx{aunxKorcpbu( sBfirrorc.x
ocrroBlr 6a:orc* EaJrKr{: cucreua gsaxxfi rro seoprasx.{ecro* xr{Mr{n {c sxnrouerrreu ssansft Hs

odrqefi xrrura) E opr:lHrfiecxofi xrruru. Oopa*rpoBanae Aansofi cr{cTeMhr saanufr npu IByqeEI{I4
npeAMera oSecne.rnsasr Bo3uox<sosrb paccuorperrnfi Bcero rr,rNaroafpasur BeqscrB rra ocrroBe
o6rqrD( nonrruft, aaxonos u reopufi xEMHrr.

Cryyrrypa co4epxanxs RypcoB - <r0pranrrecrar{ xsu:ur} N <<O6qas u seopraxtrllecKaf,
xr{Mr{r> cifopcrpoBana B nporpamMe no xnMru{ Ha ocnoBe cacreMHoro no.u(oAa K mfreHnx)
yue6ucro MareprraJra u odycnon"ireua Hcroprqecra o6ocnoB:rsrrbru pa3sr4Tr{em snarucfi Ha

oupegen€mrrur reoperr{qecxnx ypoBr*n(. TaK, B Kypce oprauxrecxoE xrIMaE BeulecrBa
paccMarpaBaro'rcr Ea ypoBse x:raccxqecxsfi TeopEE crpoelrar optaff{qscxm( cceglaenr*, a

TaKxe Ha ylloBlre crepeoxr{Maqecxtrx x ?JreKq}osr{bD( npeAcrt}BJresd o crpoeusr{ BetrIecrB.

Cae.{enxx o6 usyraerwux B Kytr}ce Berqesrnax Azlrorcx B pasBnrl{H - or yl'negoAopoAoB Ao
cJroxrxbD( bgoxorr.tsecruf arcTsBHbD( coetrnerxrft. B ncypce opraxa.rec(oft xu*cas rroJqrllaror
pa3Br{rfie c(poprrcuposarrHbre sa ypoBrre ocHoBHoro o6rqero oopasoeaxffi EepBor{aqiurb}rbre

qpeAcrasneEss o xruil.recxoft csx:n, xlaccx$rocarmonsb*( trtr)x:lHaxax BerqecrB, 3{tBEcI{MocrIt

caoficrs BerlecrB or r.rx crlloenrs" o xsMnqecxofi pear<rpra.

fIoA :rosnM yrlroM 3penr4s B npeAMere <<Xanrucr> fasosaro ypoBux paccuaryEBaercs
ll:yrer*rufi Ea ypoBne ocxoBnoro odr{ero oGpa:oraxnx .:reolreru.recxufi MarepuaJr E

$arro;roru.recxae cBeAesE r o Berrl€crBrlx s xr{Mrr{recxofi pearuga. Tarq B rrtcreogrr{, B Kypce

<<O6lqas r{ Heopftlunqecrac xr{Mr{fl> o6ysarcrqravtcr ntrrAocraBJrlerct Bo3uottuocrs oco3uarb
3rraqer{Ee n€psoJ*fqecKoro 3axona c c6qereoperr.recxux s MeroAoroil{qecrux no:tqnft,
rury6xe rroxfirb EsropuqecKoe rcuenerure $ynxqsfi sroro 3{lKor{a * or o6o6Iqaroqefr Ao
o6rscHffoqefi n npornosrpyoxefi.

Egllua-s cagreMa ggamrfi o saxxeftrurx Berl{ecrBax, Ex cocraBe, crl]oesan, cnoftc'raax a
npEn{eHeHIILI, A T:lKlKe O XIIMIIIIeCKEX peaIUIflP(, sx CytrSISgTI{ 11 S€lKO}tOMqpIrOCrsX IIpGTeXaEI{t

Aoflorur{ercs B Kypcax l0 11 11 K;raccoB 3]Ieuesraurr cogepxarruJ{, EMeroIgI{Mr[

KyffbryponorNqecrclfi x npnruamrofi xaparcrep. 3rN 3aauus cnocdctryror rol{HManrrro
B3aHMOCBC3H XEMr{r{ C ApyrAM}r HayKaMrlr, pacripbrBaror e€ pol'b B no:nanarexlsofr ur

nparrr{qecKoft Aexrexrsocrr{ qeJroBexa, crrocobcrrytor Boctrr{Tauuto yB€Dr€HHt K npoqeccy
TBopqecrBa n odxacru reop$H rr rrpaxrllqecKlo( rrptrrrox{sugE xutr'flta, rlsuoraror BbrrrJrcrnl{Ky

opl{errrlrpoBarrbcfr s o6rqecraenrro ll Jr{rrnocrnc 3uarxdh{bu( upo6-neruax, cBg3aHHbD( c xnraneft,
KptrTa!{ecx}r ocMbrcJraBarb mr$opuarnno rl rrprrMexrrb g€ Anff norroJrrexxrl 3rt:Isxfi, peuelrxJr
EnTgJrneKryaJrbsbrx u sKcrrepr{MeETaJbE6D( r,rccJreAoaareJrrcKrrx 3aAaq. B qerou cogep;ranl{e
yre6naro npe.&lera <<Xurvrsg> Aanrroro ylloBrrs rnyqeulrJr opuerrrr4)oBaso na $oplmpoBanr,re y
o6yuarcrqrxcx Mr{tr}oro3spsrrrecxofi ocsoshr ibrr troxxuarrr{Jr $nnocoi$xm< tgefi, TaKID( Kar(:

Marepuanbnoe e,ryHcrBo Eeopranlr.recxoro H opram{qecxoro Mr{pa o6ycnoaneuaocrc cgoftcre
BerqecrB nx cogr€trou H grpoerrueM, rro3HaBaeMocrb qpEpoF{ED( m.ner*1fi rryr€m 3KcrrepEMeETa

a peflrenr{fl nporxsope'rrfr MexAy soBhltlrr{ $arraur a reopermecKr{Mt{ rrpesroc6,ulKaur{,

oco3xanne poJnr xriMrru B pemerllra sxoJrorl{qecru{x npo6xeu, a rarxe npo6nerra c6epexenux
3ueprersqecxxx pec'?coB, ci4phfi, co3Aarilrr HoBbD( texno.norafi ll *rarepnanoB.



B nnane pemeur{fl 3a,qaq Bocrsranrrtr, pa3Br,{Trrr u coqr{aJrr{3args o6yqarcu1uxcfi rrpsurrrrre
rrporp:lMMofr uo xsMxll nogxogbr K onpefienenr{rt} cogepx:lnlrr rl nocrpoeuuf npe&!{era

" npeAycManpxnnror $oprrraporaerde yr{sBspciL*nlrx yxe6unn* Aeficrcnfi, r{Merorrgn( 6agosoe
3naqeulle ,4rrr pilinlllrnbD( Br{,{oB AefiTe;rbnocrn: pementls npo6neu, lroncx4 aEaJIrBa rir

o6pa6orr<u rra$opwqnN, xeo6xolpaarx Nn npno6pcrerru orrlrra nparruxecxo* Il
nccre,qoBarerscxoft Aesrerblrocrrl, sanxmarerqefi Ba)Ksoe Mecro B rro3nasnu xgMrn{.

B npaxuare rrperro4as€rnn-lr xraMss KaK Ha )ipoBne ocroBsoro o6qero ofpasoearrax, TaK t[
rra ypoBrre cpe4nero o6qero o6pasonanwf,rrp o4pegeirentrH coAqplraremnofi xaparreprdcrrrrclr
qere* lreyqesur npeAMera rrarrpasJ{enxeu neprocreneaxoft 3naqnuocrpr rpagl,{qflolrno
upnsnaercx ilopunpoeaune ocrroB xrarasqecxofi HayKr{ KaK o6.nacrs coBI}eMeI{Horo

ecrecrro3naul{f,, rrpaxTrqecKofi.qesrenlxocrg q€roaeKa R rax oguors E3 Kourron€rrrs* arcporof
KyJrETypbr. C Msro,qr,rsecxoft roryu 3peEE{ mxod uo"e(oA K oqpereJrenr{ro {ereft llsyqenufl
qpeAMeTa fiBrreTcs BnoJrrre orrpaBAaHnblM.

Cornacso Aausofi Torrxe 3pesrlx $raBrrbrMr.r qeJrf;Mu a3f{enrr ilpeJp{era <d(nMun) Ha

6a:oBou ypoBlre (1S -11 t<r.) {Brt{Iorct:

$oprnruponarule cncreMrr xRMHqecKrD( ssarmfi xax gaxsefrrseft cocranntroqefi ecrecrBeuHo-
naymoft Kaprxnbr Mvrp1 B ocrross xo'rcpofi ne:mar xlrroqeBbre rronxran, ilyrgauentalrnrre
3:IKOHEI II TeOpEE XHMS!{, OCBO€IIr{e ff36rKa IIayKI|, yCBOeEIre l{ nOEI{MttHrre cylq}rocTF,4ocTyrIIIbIK

o6o6urensft MrrpoBosslleulrecroro xaparcrepa, o3rraror{Jreure c ncroprefi llx pa3BHT}Ifl r{

CTAHOBNCHI{X;

$oprrruponalrue ll pa3BET6e upe4cranxerufr o EayqHbD( MeroAax no3sauu-r BeqecrB u
xr{Mrrrecrzx peaxqrrft, neo6xognubu( ,qJrfl npxoOqererux yuenrfr opxeaTnpoBarbsfl B MEpe

BeqecrB E x-ll:xtlarecxnx xBJrerrufi, uuerorrym Mscro B qp4poAe, n nparrx.recroft E rtosceAneesofi
}KH3HH;

pa3Brnrr{e yuennff n cnocdoe AscrerbsocrE, cBffta}rrrEil( c sa6rfiogslrxeM s ofascsenaelvl
xtrMllqecKofo 3r(cflepxuenra, co6;xogenne*r trpan]Ln 6egnnacsoro oSpar{ensf; c BeqecrButMtr.

HapxAy c 3rEM, cogepx€Terbna-{ xalxmrqpssraxa qerefi E 3a{aq E}yqennf, trpe&{era B
nporpaMMe rro xEMna yrortHeHa E cKoppeKTr.rpoBasa B cooTBeTsTBtII{ c ItOBbIMn np}ropff:FeTaMlr B

cr{creue cpeArrerCI oSstero o6pa:onarrrx. CeroAns B qpeno4aBarlrrn xr{MEE s 6o$Fsre* crelrenr{
orAa€,rcs rrtr]sAnoqrenue npaKTr{rrecxofi xorurroneHTe co.qepxtaux I o65r.rerux, opaelrr}IpoBannofi
rra rrogroroBxy BbrrrycxxnKa o6qeo6pasoaareJnsof oprauzsarlnn, Bra,4etrlrqem He xa6opom

3rraHfifi, a lMn<rgonanrnofi rpartrorEocTbro, To egTb cuocooarrfla E JrMeril{f;ME aKTTIBHOTO

rroJrfrenr{n suaarlfr rr rrpnuenenytli urx r peanruofr xln:}Hr{ Alix psmexsr 4parfi{qecxgx 34Aaq.

B cB{3pr c 3Tr{M npu r€}nreHrrn rrpe&uera <dfultwsx>> Aorfi{il{pyroqee 3rraqeur{e

npuo6peraror raKae rIeJM r{ 3qilaqn, Kax:

ararrraqsi{ odylaloqrxcs K ycnoBxsM ru{HaM[sHo lxr3BrrBarorqerocs n&tpa, ipopuuponanue
rffiTeJrnerrryiurbno parnaroft Jrxrrr{ocru, roroeofr K camoo6pasoBanr{Io, corpylsrxqecrBy,
cilMocroflT€nbnouy rrpr{ExTxrc rp*Morrrbm peireurfi B Kourpernbila }firr:rreHrrllx csrya{lux,
cBfi3alrrrbD( c BelqecrBaMr{ lr ID( trp}rMeEeHneM;

(foprnrxpoearule y ob1nraroquxcs KJrroqeBbrx HaB IKoB {rlnoverau< xorwnerengxfi),
RMerorqtrx ynrrBqpcaJrEuoe 3r{a!{exwe Nts.pffilrr{lrrrbrx BItqoB AetreJr;Hocrn: pemen}I{ npo6neu,
tror{cra" ar{aJrs3a r{ o6pa6crxa ax$cpuaryr4 neo6xosncnx A:rr npxodperemx olrbrra

AetTeiIbHOCTE, KgTOp€U{ 3aEAMaeT BffKIIOe MeCTO B rtO3HaHI{I{ xI{MaI{' a TAKIK€ 4.1lf, 0{eIIKI{ C

no:aqraft 3rolrorrrqecxof Ge:onacnocrs xaparcrepa BJrHf;sr{E B€IqecrB E )rrrMxqecKrt( npoqeccoB
sa oprirrrE3M qeroBeKa r{ [pl{poArryro cpeAy;



pa3BrrTr{e rr03HaBaTeJIbHEIx HIITepecoB, gHTeJIJIeIrr:iaJIbHbD( u TBoprrecKru( cnocooHocTefi
odyuaroqrlxcx: cnoco6nocrfi cauocroflTerbxo upno6perars rronbre 3rraxsrr no xr{Mrrr{ B

eoorBercrBr{E c lxr[3IrgunlrMl{ uorpe6xocrxrax, r4crroJrb3osar6 coBpe*{easbre rur$opruargonrrbre
rex$onorsrl Arrr Eor{cKa r{ anaJrr{3a yue6aofi r{ Haftr{o-n$nyxxpuofi rn$opaaarpru xflMllqecKoro
coAepx{aHm;

ipopruupoeanue lr pa:Br{TEe y o6yramrurxcr accor4rraruBr{oro ll noruqgcroro Mbrrrren}Il,
ra6lloAarsrlrrocrrrr, co6pannocra, arrq{parrrosrn, Koropne oco6enno neo6xo4n{rr, B

rracrrlocrlr, qps rrJrasHlloBagHg I{ npoBeAeErrlt xl{Mur{ecKoro SKcnepI{I$er{Ta;

BocrrxTarrue y oCyrarorryrxcx y6exgEngocrs B ryuarrscrxqecroE HanpaBnequocrl{ xr{MHI{,

e€ saxcrofi pCIirr{ B psrrreu}ru moda,rrrrsx xpo6nerr,r paqnoxilibnoro qpxpolorloJrb3ore;nuts'
Ilollojrlresr{Jr 3HepreTHqecKtfi( FcypcoB !{ coxpallenns npHpo,ryoro paBlloBecl{t, oco3HaHr{s

seo6xoAruocrn 6epexnoro orrrortreHr{f, K qprfpoAe ra cBoeMy 3AopoBbro, a rarxrc npNo6perenux
orr;rra xcno;rb3oBarrus nolryrrenmm:uarnrfi AJrr qpxxsrxs {piluorrrnDr pemeanfi B cr{Tyarll{{x,
CBS3AI{H6D( C XXMSqCCK}IMI{'BTEHH-SME.

B yre6aorr rrirane q]€Arrero o6ulero o6paronarux qpe&{er <<Xllxss} Gascsoro ypoBr{fi

Bxo4nr B cocraB npe.rpuerroft oGnacrn <Esrecrreuno-Ea1^rrrbr€ rrpe&{erbr}.

O6rqe€ lracJro qacoB, or:seg€Hubx ,grx tr3yreuux xrfur{I{, na 6a:oeolvt ypoBrle cpeAtrero

o6qero odpa:oeaxtrr, cocr?trJrser 68 qacsn: n l0 sracce - 34 qaca {1 <ac a uegem<r}, s 11 ffIacce

-34'laga (1 qac n seIenrc).

coAEPXtAr{r{E OEYqEH}I^fl

10 KJIACC

OPTAIII,TqECKAfl XI,IMI,{fl

Teoperrnscrae ocnoBbr oprarrfi qecrcoE xrur*.ru

flpe4rae,r opranauecxofi xsMnu: e€ Bo3rrr{KnoBenrrg, pa3BETae er 3}raqeurre

B noJryqeHsx Hoaln{'Beqecrr r{ Marepr.{aJroB. Teopux crpoexrlt opranuq€cxzx coegxrelurft A.
M- Eyrrepora, e6 ocuoBHbre noJrox(ear.{x. Crpyrcryprrre $oparprsr opraai{qecKl{x Benlecrs.

|.oi,rororras, E3oMepxs. Xsl'rnqecr€ur cBr3B B opraur{qecxlilt coeAr{senuflx - olf{Hapubre I{

KpaTT*{e cBfl3E.

Ilpexcrarltenr{e o rulaccailuxaqr{E opranrrqecrrrx B€Iq6cre. Ho}desnffiarypa oprarrr?rlecKxx

coeArr{errnfi (cacruraru.recxax) a rpxBr{€lrrba]re rra3Ba]rl{t silIffrefimdx npe4cranrEreneft KJIaccoB

opraHEqecKtrx BeqecTB.



3Kcxeprnaenra:rlnrre *rgroAsr rlgy.resxfl eeqecrB a lrx nlleepaueHufi: o3aaxoMJrerrue c
o6pa:qaux opranutlecxr,D( BerqecrB I{ MarepxaJraw*r H& r.rx ocuoBe, Mo4eJr}Ipo*arrse MoxeKyJr
opraHr{qecrrlr BeqecrB, nefnrogeNrae s onncanrne AeuoHcrparlgorrnbu( orrbrroB rro
EpeBpaqeHrarCI opraxrdqecKra( BerqecrB npr{ HarpeBaH}rn {n:raeneaxe, o6yrnmarrne r{ roperuae).

Yrnenogopogrr

Anxassr: cocr€rB r{ crpoerrrae, ro*roronrueucn? pxg. Mrrau r{ sTaH - npocrefimrae
rrpeAcraBlrreJrs artrcauor: $irsavecrr{e E xsunrrecxae ceofrcrsa {pearws}r 3€rM€r{eusc H ropernx},
rraxoxAerrrf€ s fipr{po.{e? IloJryqe:il{e II npxuerreHEe.

Anxess: cocraB r{ crpoesfie, rouoxcruuecrxfi pxx. Sra.ueu E El}orrr{Jrer{ - npocrefiIuae
rrp€AcraBxTeJrr.r €rJrKeHoB: $rasrruecrcre a xnurrlecxfie csoftcrna {pearryrr n{EprrpoBaur{r{,
nilroregl4poralrlrt, rr.rnparaqgx, oKr{cJrerrt{g ll Eornueps3annn), fioJrfrenr{e n npauet{esae.

A.nxa,4zemr: 61'ra4aen-1,3 u meran6yragNen-1,3: crtr)oesxe, eaxffieftrue xsur{lrecKl4e
cnoftsrsa (paaqux r{oJraMepr{3arlm). florryveune cnrrrernlrecroro Kaf{yxa r{ pesr{HLr.

AJrKr{Ebr: cocraB tt ocoSensocrra crtr}off{r.rfi, rouonoraqecxsfi pr.4. Aqers.ruen
xpocrefrmuf npegcrannrsilb iurKunoB: cocra*, cTpoerrne, $x:Nvecxns E xriM$qecrcse cnctcrBa
(pearum rrAp4ponalrr,rr, rirnoreuxpoBaxsr, rnAparar{rla, ropemu), rronf{enue lr rrpsMenerrxe.

Apenrr. Eex:on: cocra*: crtr)oenr{e, Sa:lruecxue ll xuuuqecxne ceoftcma fuear<qun
ftilrorelil{porlansfr. n Er{TpoB:lsux), uonyverrae s rrpnueaenne. Toxyon: cocm{IB, cmpoevue,

$usuueexue u x&wuqe€Kue ceoticmea {pearqua z&JLozewnposttHua a Hwnpos&Hu*} noxyueHue u

npututeHeHue. Toxcn.mocru apeaoB. fessnl'recr€fl cBs3b Mexruf yilreBo,{opoAaMl{,
rrplrHaAnexanlsMn x pa3rfi{ql$rM Kxacca]6'' -

flpnpogr*le r{croaruur}r yrneBoAopoAoB. flpNpopsrft ra3 u norryfl{bre ne$rrnrre ra3u.
He$rt n e€ nporcxo)KAerfl{e. Cuoco6rr nepepa6orrN Ne$ra: neperourm,4peKEHr {tep*ravecrurfi,
Karalrr,rrr{secrrd), ru{polrr{3. llpo,qyrTsr nepepa6oxcl ne$:rc, rx rpn*,resexse B

npoMbrrrrJreur{ocrrr n n 64rry. KaueHnufi yrotrb H trporyrrbr ero nepepa6orKn.

SKcnepr&.rerranurge vsroAbr nsfregllr eerrlecrn H sx rpenpar{eflsfi: o3IraKoMJIeHlre c

o6pasrlanrra ffiacrMacc, KayqrroB r{ pe3xrrb! Konrrexr{,r{ nHe$m> n t<Yroarr>, MoAenEI}oBaHHe

r\{oneryJr yfire*oAopoAoB u ranorenorrpos3ao.4rrbD(, rrp$Begerfl{e rparuaqecxofi pa6ogl:
rro;lyqenue 3TrlJreua r{ rmfreuae ero csofrcre.

Pacq€:grrre gagaqa.

Bsrsncne*Efl no ypaBueril{rc xrndIluecrofi'peaKqlla {uaccrr, o6r€*ra" KcJlr{qecrBa

r{cxoAnoro Ber{ecrBa rlrrfi ilpororxTa pearqrr rro r€BecrxbrM Macce, ofl€lrry, KoJrrqecrry o4Horo
H3 HcxoAHED( BeqecrB Hffr ilpoAyrffon pearuuu).

Knc.sopaAcogeprnflque opraurr.recxne coe4rruextrtr

Ilpegensxue oAHoaroMnbre cilsprbr. Merason fi srarroJr: crlloexr{e, $uarxecxae x
xauaqecnue cnoficrra (peanqm c aKTXBrrbrMH Mertur;raMr{, raJroresoloAopoAaMn, ropeune),
rrFxueuerrr{e. Bagopogrre cBfisE Mex4y Mo.rrery.naMn crrnproB. ,{efictnxe Meraxosa r{ sranoJla

Ea opraHr{3M rrenoBeKa.



MnOrOa:rOusrre cru{pTbl. Srrfierrrrsil(oflb 9I $II4qepHH: cTI]oeHI{e' $nru'recrae u

Xl,rMr;ttrec(ne CsOftCrna (nfalr*rOAeftCrgse CO IqenOqI{bIMll MeTaIlraMU' KaqegTBeIIHAt peaKl{'{fi lra

MHoroaTOMlIbIe cIrspI6I). .I{eficrnxe fra opranmM rletloBexa' llpnuexexae ilIIlIIepsHa I{

3TI$IEHHIAKOJI'.

CIeHo:r: sTpoeHEe MoneKy.llbl, $Urra.recrre E xEMpffI€CKI{e cBoficTBa' Torcrqnoctr $enola'

flpzueaenue ibsuona.

AnrgersXsr tt Kemanu. iDopua-irrgerNg' aqsraifbAerl{A: cTl}oeHae' $a:u'recrule N

xr4Mr{r{e€I{ue CBoficTBa (rcaxrpra oltxcjI€lll{{ }1 Bo€CTasosneff{s, raqecTBe}{Hbl€ p€irKqIU}'

IIOJryr{eH}Ie X IrPIIMeI{eHLIe'

oAnoocHosHbre [peAeJrbHbre KapsosoBbre KI'rCnOTFr" Myparrunax ra yKcycHas KscIOTbr:

cTpoeHr{e, i}r:nvecrNe E xsMl{qecKne cBoficTBa {croficrea' o6rwe .{jls xlacca KscnoT' pealqsf,

erlpra$ureaurm), ronrre'fie I{ ,,puMeHeHEe. Creapunosax E o,'etrEoBtrs KEc]rorEI KaK

[peAcTaBaTeJItr Bbrc[Iax rapconorrm KSCJIOT. Msura Kax coJII{ BbICIIIID( Xapbouonsu< KI4CJIOT) IIX

Mololqee Aefic'reHe'

cnoxnrre a6"ptr KaK rrI}orI3BoAFbIe KapfoIIoBED( KtrCJIOT' fl{Eponm CJIO)KIIbD( :$npoa'

xnpsr. Iauaponn: nc{poB. Ilpulreaenue }KnpoB. FnOnOrsqec(at ponb xc'IpoB'

Yrnesc,q5r: cosraB, maccu$uxaqlu yrneBoAoB (uono-, pI- a nonucarapNgn)' f'nrorosa -
npocreftmnii h,rosocaxapl{l: ocgS€flHOgfs cTpoeHst MSneKy]IbI, $lr:ra*ecxne I{ XH*fIIqecKI{e

crofiCrsa (n:anrrrOAeficrnue c n{ApoI(csIOM arep$I), oKI{cJIeE}Ie aMMEaTIHBIM paCTFOpOM gKCI'IAa

cepe6pa(I), BOCCTarroBJreHHe, $pOXenne rmorolrr)' HaXO7<AerrEe B trp4poAe' [pI{MeI{eHI{e'

bHOjrCrrsec(aff polrb. ootocssreg. opyxro:a xaf rsouep fiIIOKO3bI.

Kpaxrraan I{ rI€JrJIIOnO3a KaK trpspolFhlg trontlMgpbl' ctpoenr',re KpaxMaJIa E {e&JIIOJI03bI'

eaguqecru{e H xffMqqecxne csoficrBu ipu***" (ra'upoxn:, KasecrBegga{ pea6{trt c I{oAoM)'

sa6-isoAeHueI{oEXCailIeAeMOHCTpaqsoIIIIbIX0IIbITOB:ropessscIIIry:oB'Kaq€gTB€IIHhIe
peaKrlgr{ o.groaToMnbD( clutpToB (olg4cfle11se 3Taflo$a sKcI{,qoM *reg{Il))' MEOIOATOM}IIIX

crrrip.roB (n:aNlroge*cTBl4e ilI'1{epgrla c rE{poKcIIAoM M3JF(II}' aqbgersAoB (oligcnenlre

aMMsar{HrJM pu"ripo* o**rrxu"*p"6pa(I} s rs,&po*cngou *re${(II), e3a'Mogeficr*I{€ r$axMana

c uogou), opor",q*;"e ilpaKTr{r{ecrofi pa6oru: cnofcrsa pacrBopa yrcycnofi KrrcJrorbr'

Pacqfrnrre ga'{aqs.

BarsrrcJ1eHE-fl tro ypaBlleHsrc xl{MflqecKofi l}eaKqHtr (uaccrr, o6r€ua' KOsHqecTBa

lrcxoArroro Berr{scTBA IIJII{ EporoficTa pea}qtrfl ilo I{3FecTI{bIM Macce, o6s€uy' KOJII{qesTBy oAI{OIO

r{3 qcxo,4sbm BeIr{ecTB I{JrE qpoAyiffoB peaK[uffi)'

A:otcogepx"trya opralrlruecKlre coeJgl{erlnt'

Arr,rgsoxnCxgTbl KaK alrifo:repusre oprAH14qeCKEe cOeAI{HeIIux' OrnS{secrl1e }I XXMuqecKEe

csOftCrna aMr{rr'K'cJrot {na npll*epe i$rn{E'na). EnOnorrse*K.e 3Har{eEIIe aMEEol{I{cJIOT'

llerrrra'rrr.

Eexxs Kar( rrpqtrro,srble BbImKOMOJIgKynspHsIe coegl{Heil{s' flepnn*lat', Bmpllqrrag R

Ttr)errrrmafi a"py*;tp; 6erxos. Xm,m'recmEe ceofisrBa 6erxos: rzAtr)o,'n3' '{el{arypa,I"t'
KaqecrBennhre PsaruIlln sa 6erxn



XI{Xil : EaonloAeHne sfl

Bucoxougler{yJrtrpabre coelnrrcnrtfl

ocnoesrre IIoIIfTI{t )cIMsE BbICOKOMOJI€Kynspsbrx coeAsneusfi: MOHoMep' IIOJISIVI9p'

cTpyKTypr{oe 3Bgrro, cTerreFb IIOJIEMepI{3 AIt?Et' MoJ1eKyffplrax Macca' ocnoesble

MeToAbI cEETe3fi BblcoKo*tojIelqy$spllbDr-**g"*""fi 
_ nonl*tepnsal{!{' I{ IIonI{XoII,{eIIcaIIKfi.

o6pasuarrra rrp4por,HbD( a scKyccrBeHEFD( BoJroror{' nngcruacc' KayqJrKoB'

Mexcnpe[raerrrue casss'

Peaffl:arFcMexnp€'$.feTllbDrcsssefiilpgg3ylleHsnopralrxlecxofixIIMI{usl0Knacce
ocJn{ecTBnseTg* qepe3 I[C11oJIb3oBaIIHe xar o6qrx egTecTBesHO-IraylIIIbD( nouxrafi', TaK ]I

nonrrxfi, fiBrrrrsrgxcg ctrcreM;1blur{ Ans orAe;rbrrrnr npesrEeroE ecr€crFesHo-Iralqgoto qEKna'

06rque ecrecrBer{Eo-na}n{Hbre rouinss: sBresse' raymufr ibaxt' runore3a 3axou'

Teop', a'a,,tr3,'-*or, iolaccu$NXaqnx, usp,nO.q"'EOCTb' Ha6ma'4e'Ire' rl3Mepe'I{e',

3(Grrepr{Mer{T" Mo.qeJll{tr}osagEe'

@nrl{ a: MaTepwL3HeprE{, Macc4 ATOM' 3JIeKIpoH' MOJIeICyna', snepreruvecrufi )rpoBellb'

BeqecTBO, TgJ10, o6r€nr, arperaTE0e COCTOTIHI{e BlIqecTBa ilnsruecrne Betllrmsbl s eAIIHI'III6M(

Ir3MepeEEJI-

Fraaxorrn-c: KnerKa, oprsHI{3M' 6uoc$ep4 O6Uen BeqecTB 3 OpraIII€Me', $orocuffie1

6aonor' re"* u*r*rnt 
" 

u"L""tu* (6e*na, yffIeBog'r, xl{pbr' $epnaenru}'

feorpaiplu: Mg}IepaJIbI' ropllble tr0p{}Abl,IIoJIe3II6l€ EcKotraeMble' ToILimBo, pecypcbl.

Texncnorsg: nxlniesble npoAyKTbI' ocrIoBFI pagsollaJlbHor0 rII{TaIIus' MOIOIqI{e cI}eACTBa'

JreKapcrBe'Hbre E KocMerrrrecK,ne Epefiap:trbr, MarepffaJlbr tr3 ncKycgrBegrrbrx r{ cafrrerfitf€cK'x

BOJIOKOII.

onucaflI,Ie AeMOHCTpaIII4OHEbilT OIIbITOB:

peaKqlrs 6e.irxce-

ll KNACC

OEUtrAfl I{ HEOPTAIITTTIECKA'I )QIMI'Ifl

Aerrarypaqfiff 6enKos tlp!{ narpsBaHr{E' qBerHbre

Teopernuetxtre ocx$Bbr xtrMHH



Xurrlgqecrulfr 3JIeMeIIT, Arorta' ,IApo ATOMa' I{3OTOIIbI' 3lerrpoEnax O6Onoxa'

3neprer'.rec*r{e ypoBr{n, ,,o.ryT]oBEN. Ato'inr"re op6uraxN' s-' P-'d- gxe'eurrr' oco6ennocrra

pacilpeAeneE* ,o**tporrou ,ro op6arannx B aTOMaX 3JIeMeIITOB IIepBLIX terary€x IIepEOAOB'

3lei-rponnax xon$u rypa{I{fl aToMoB.

llepao,@vecxnft 3aKOE I{ flepsogFlecxat TtcTeMa 
xlrMEqecKax sJIeMeI{TOB A'

H. MesAeneesa Cessl,r*p*oo"'r""r.l*' 3a*o'a n flepromrqec*o* c'creMbr xr{M*rocx'x

3rreMesToB A. ?{. MeHAeXeeBa * "OUp****ooE 
rcopne* cTpoe}rs* aTsMOB' 3arcnouepsocTl{

g3MelleEflt cnoftcTe xI{MI{qecKr{X 3JIeMeIITOB A oopa:yemlx rME IIpocTbD( 14 cno]I{HED( BSIqecTB

norpytrIlaMI{trepqoAaM.3gaqerrgetrepsoglfllecKoro3aKollaBpa3sgTgEHayrc{.

CrpoerueBeEecTBa.Xrrrag.{ecxascB'3b.BgprxgMEsecxoficBc3H(rona:rerrrrrax
seflonffpHar E rrompHas, nfJfrFIAs, *""*o*-)' Y:"*"u*t 

o6pa:oranfft KOBaIIeATEOE

xl{MrarrecKo fi, csszrr(o6rr,reaE6d E A0n0pflo-axqenropr*n?). Bo.qopoJsrar cBS35' Banenreoc*'

Snelcrpoorpnrlarerrrnosl1b. c'ren€Ilb ol{IlcJlenrns' !{ourr: KaTI{oIIbI U alluosbl'

Berqec ea M0]IelgnspH0ro II HeMOJIeKyJrflpIlOIO cTpoeEl[fl' 3aron IIocTott{cTBa cocTaBa

BetrlecTBa. Tnrrrr KpI{cTaJ$IE "**ot--p*-t*o"'^ 
3*o""tott" CnOficrra BenlecrB oT TEIIa

Kpl4craJlJrr.rscrofi Peruenca'

Ilorrxr*reoAI{cIIepcHbD(cucTeMax'I'lclaHlrbre}rKoJl]IoEsIbIepacTBopbl.Maccosa'Aong
BeI{ecrBaB pasTBope'

Kraccll$urcargsl{eopraHHtlecKuxcoeffgexufi.Horvrerrx.rarypaHeoplaEl{qecKflxBeq€gIB.
fenerraqecras csr3b HeopraHErrecKrx B€rqegrB, r1)Hg4r$ex(alqlil( K pa3Jffi{Fbrilr KJraccaM"

Xn*ru.recrag peaKIIES. K.fiaccra$axalsx XEMI{qecKnx peaKIISft a Heopral{lfiecxoE u

opraftIlrecrofi xllrrrgg. 3aros coxpaHeHE MACCLI BeI{ecTB' SaxoH COXpaIIeHI{fl s IIpeBpaIgeIlI{f

SIrepfEH np!{ xsMffiecKrax peaxIln'D('

cxopoc* peaKrIHIf, e€ gasscm{ocTb oT pa3JmlmbD( $arropos' o6paruuue p€aKqI{I{'

Xan'aqeclcoe paBHOB€CUe. (barroprr, BJIII'II0IqIIS IIa cosTof,flI{e )n{MErlecroro paBaoBecl{'{'

Ilpunurn JIe lllarclre'

SnerrpormTTrvecKat IFCCOTII'IIU$I'. cu]Irelre n cxa6nre 3neKTpont[Tbl cpena BO'qIIbD(

pacrBopoB Ben{€crB: Kplcras' refrrp'rraa:I' rqeroqllafi '

orulcrrrrre.rlbHo-BoccTaHoBHTeJlbllblepeaxqwl.

ra6rs{<flepao$r*recKaficagTeMaxEMEqecX$(,3JIeMeu'ros,{.H.MerrgeJleeBa))'I{3r{eHI{e
uoAe;reE KpgcrarilgqesKtfx trreur€rox' HafxloEesge

H OrII{CaHr{e AeMOFCTpaquoIIsbIx n rafopar:opnbD( OnbITOB {pasnoxerue nepol(cuAa Bo'4qpoAa B

[pacyIcTBI{EKaTaJIg3aTopa'oupe.reneH}Isijwy|pag.rBopoBBelqecTscno}dolqhlo
yrrsBepcanbfloro ,nss{KaropA p*uffi 

"osuoro 
o6no"*u;, rtr}oBs^esee 

''paKrflqecxoft 
pa.oru

<BnnrrrraepasnEqlrblx$axroporHacKopocTbxl{MHllscKofpeaxutttl>"

PacqBrsbre eaAa'm"

Pacqgrsr tro ypaBl{eguf;M xgMl{IlecKsx peaxurfi' B ToM tfl,[cjle TryMoxfiMlatlecKl{e pacu€ru,

pacxerrrcI4cIIoJIb3oBaHEeMIIo}IfiTI{'(MaccoBa'IA0JI'BeI{ecTBDi.



Ileopraxr.recnat xn*lnfl

Heuera.vr.rsr. flo^noxesse seusraJ:;re* n llepuogrnuecrofi cscreue xsMr,{qec(r{x 3JreM€rrroB

9,"'14. Menqe$eesa a oco6ensocrx srpoem{r aroMoe. Qusrsecrffie csofrcrsa rrsueraJlrroB.
A-rrrorpouux HeuerairJroe {ua upanepe KxcnapoA4 c,€pbr, $cc$opau yrxepoea).

XnMrrcecxae csoficraa saxnefirnsx rreusr:lJrJron {raxorenon, cspbr: a3o:ra, $oc$opa,
yrJrepoAa ra rpevnxa) r{ rax coeAr{r{erafi {oxcrgon, Kl{cnopo,4cogepxarqrx KLIcJIor, Bogopo&rrbD(

coexssennfi).

I{pu*reee*Ne naxneftunur rreMsrruuroB rr rDa coeJg{seru{fi.

Meraxnrr. Iloxoxesse MefiurJroe n llepuo4xcecxo* cacreMe xxur.{qecrsx ane*renroe [.
11. MesAexeena. Oco6enaocra crposaxx sJrerffporrrbn( o6oxoqex arouoB MerarroB. O6rr1lre

$asuwcrue caoEc'rra Meransos. Cnraalr Me"aJUroB. 3xeicrpoxuMrqecrurfi psr Hanpsxennfi
MCTIUIJIOB.

Xr.naraqecr<lle csafisrla sa:rciefiroxx MeraJrJroB {nrrpnfi, Kars*, xamr4rfi, rraarsnfi,
a:xo*rurruft, rs{K, xpoM, xteJre3o, MeAb} E ldx coe4llnetlgfr.

O6rq{e cncco6n noJrf{enrrfi MeraJUroB. Ilpxueuentre Msrarrlron a 6ury s rexuuKe,

3xcnepfiMenranrsnrre Meroabr H:y{effi{ Ber{ecra n rx trtr}egpaqen$E: s3ys€sue
KorneKIF{r{ <Me'ra:tllbl H crtranbn), o6pa:qae EeMeraJrnoB, peilrenrre 3ficnepnuerrriurrHbo( 3aAaq,

xa6.i*o.qesxe r{ ormcar{ae geuonclpix${s}rnbpi g xafioparoplrbn( orlbrror (nsarauogefrctsre
nrApoKcr,rga aitroMtaHrns c pasl]Bop€lMr{ KEcJrsr x rqexoqeE, KarrecrBerrnHe peaKrI[I4 Ira Karrroubl
uera-nnoe)

Pacqgrusre sa,qa.ll.

Pac'r€trr Maccbr Belqecrga ms o6s€ua ra3og rro E3Becrrrouy KoJrr{qegrBy BeqecrBa: Macce

x-nN o6t€uy o5r{oro rc fracreyroqnx B pearr$fi BsrqesrB? pacx€mr*raccrr (o6r€raa KoJn{qecrra
nerqecrea) lrpo4yr{rsB peaKrIEE, ecna olsto r€ Berr{ecrB Euegr rrpaMecr{.

Xnarns n rrn3nb

Pom xu*rm e o6ecneqenun 3Kororsqecrofi, ouepremqecxoft s nroqesofi 6esonacnoctN,
pagBuTr,rlr MeAarrr{r{br. Ilonsrre o naf$rbD( Mero4ax no3HaHHr BetrIecrn r,r x!{Mrrrecrux peaqrft.

Ilpegcrannennx o6 o6qxx Hay:rHbD( rrpsnrpmax rpoMbrrrnenrroro nonyqeuaf, saxnsftrrrux
BeuecrB.

9eroner s l4r4pe BeqecrB E MarepilaJroB: ealiareftrulte erposreJrnnbre Marqpranbr,
K0l{gTpyrffIgol{r{ble uarepuaxu, KpacKn, gT€xJro, KepaMEK4 MaTepEaltbr A,'r{ ,3JI9I{TpoI{I{lcg,
rraxoMarepr{agu, oprasaqe$rc{e rr Mlrneparrbsb{f ygo6peaus.

Xsr'rux s 3,4ol)oBbe areJroBexa: ilpaBr4na acrroJrb3oB:ltrus $eKapcrBstll{bo( nl}gnaparoB,
npaBr{Jra oe30nacrrofo
B troBcengeBgofi xssns,

Mexr{remrernHe cesgx.

HCNOJI!3OBZTIIII'I fipenaparoB 6rrroeofi xrruna



Pezurll:aqfir MexnpeAMerxbD( cessefi rrprr s3frensz oGr{efi rn Hecprana!{ecKofi xs*rrur e 11

KJIacce ocyrnecrrngerc.{ qepe: EcfroJrb3oB:rrrffe KaK o6rryrx ecrecrBsr*{o{ayqrrErx xonxmft, tar
s nogxtafi: -tntrficry{xcs cr{creMxbnff{ ,qrs orge.rrhHrrx rrpe4ueroB ecr€c"Beuno-rra)nmoro
ru{Iila.

O6Iq{e ecrecrBel*Io-Ea1nry61g rroxfiTn*: lraymrrfi $ax:r, rulrorg3a 3aKgH, Teopgll, arISJ{vr32

culrre3, r:raccll$axaqux, tlepxo,qlrqfocrb, na6rnoAeaae, Srcnepguerrr, MogeffqloBatlyle,
g3MSFeHr4e, f Btr€Er{e.

Oaggxa: Marepr,Irr, 3r{eprru{, vragau aroM, grerrpoH, Irporon. re*qrox, llou, r{3orotr,
pamoarcrnBnocrb, MoJrery$a, 3lrepferlr.recrx* yposeab, Berqegrro, TeJro, o6a€*r, arperarno€
cocroxHre BerqecrBa, $*rsxvecrcae BerHtrssbrn etrrIImIFrE( E3Mepeggg, cKspocTb.

Euonorsx: KJrerK4 opranu3u, g{ocacreua, 6NocQepa" Ma}cpo- ll MEKpogneMeHTbr,

Br,rraMxubr, o6uen BenlecrB B opralrn3Me.

feorpa$Nr: MnHepaJrbr, roprrbre tropo.&4 lroJre3rrrre Ecxorraeubre, TorrJrrilBo, pecypcbr.

Texno.noras: xltMil.IecKag nlloMblrrrJrerrxocrl, MerarJqrprl{x, ttlan3BoAcrBo crpouTeJlbrrbrx
Marepr{aJroB, cenrcxoxos.dcrrsnHoe 4pox3BoAsrro, ru{qeBas qpoubrlrlnguxocrb,

$apl,raqerrrrecxax qpoMlrrrrfiermocrb, qpor{3BogcrBo rocr{erl{qe$Kf{x $penaparoB,

ry)orn3BoAcTBO KOHCTpyKT{trOHrrbD( MArepAaJrOB, SJreKTpOHHat trI}OMbrmJIeFsOCTb,

HAIIOTCX-BOJIOruII.

IIIIAHI4PYEMbIE PE3YJTbTATbI OCBOEHI4g ilPOfPAMhdbI NO X&\&IH HA
EA3OBOM yPOBHE CPEAHE|O OsnFfO OEPA3OtsAHH'

JII,IIIHOCTHbIE PE3YJIbTATbI

O|OC Coo'ycTarraBlrrrBaer rpe6oraH-ux K FeryrrbraraM ocBo€Hrax ofyrarorqnunca
npo{pamM cpennero o6qero o6pasonanxx (rnr*locrr{bnr{, MerarpeAMerHLIM I;t npeg}rerfl6rM).
Hay.*ro-rsero&fsecxoft ocnanofi Arx parpa6orxN rrJritrlspysMbfi p$yJrbraroB ocBo€H]It
lporpaMM cpe.quero o6qero oSpasonanxx f;Brf,srss cr{cr€Mr{o-AeflTeJrblrocrnrd tro4.oA.

B cocr:sercrBua c cxcreMno-AefiTeJmnosrnbrhr Do&(oAoM B crpylrrype JrIrlIHocrIrbD(

pe:ynbraroB ocBoenlrr npe$\{era <<XuMHs} Ea ytr}oBrre q}egsero odrtero o6pa:onaruet BtrAeJreubr

cJle,4yfolry{e cocTaBlrfiorr{t{e:



oco3lraarre o6yvruoqru,racx poccuficxofi rpaxgar{crofi sgesrs"rsosrn - roroB}rocra K

caMopa3FI{TI{IO, SaMOCTOETeJT6FOCTT{ A Ct}jUOOrry}eAeneHflIO;

" r{aJrrrqne MorrlBar1sa rc o6yrenrno;

qenex{tqptr*irennoe pa:}Br{Tr{e BEyrpfHHEx y6eNgexafi Jrrlrruocrtr rra ocnoBe rilfiotreBbrx
r{esnocreft E scrCIprrqecrrx rpaxmurE 6a:oroE aayKu XEMEE;

roroBnocrb u cnocofxocrr oG5rvaroulrrxcf pyKoBoAcrBoBarbct s cBoefi AefiTenbuocrrr
r{ennocrno-cubrcJroBhrMr{ y€TaEoBK€lMr{, 4pacyrqrcr&r ge:rocrsofi c}rcreMe xnusqecxoro
o6pa.:oearrNx;

HaJrFme rrpaBoco3narruf, gKoJrorsqecxo* KyJrbrypnr s cnoco6uocrr{ sri}Br{Tb rlerr{ a
cTpoI{Tb xtr{sHeEHble IIJritHbr.

Jlrqnocrnsre p€yJrbrarbr ocBoexur npeltr{era <<Xranasx>i Aoc"Erarorcf, B e4lrscrBe yte6nofi
r{ BocrrurareJrbl{oft Aemermuwra B cogrBercrBxlr c ry3[an![crr*recrnh{9, coqaoxy:rrrypxrnm,
,qD.oBrro-HpaBCTBerrH6rMH qen$osrsMrr n r{neaJrarrax poccnftcKoro rpiurqAarrcKoro o6qecrBa"
npar{nrbrMr{ e o6qecrBe EopMarvrn E rrpaBsnaua rroBeAer{Ex, cuoco6cmyrorql{Mr{ qpoqeccaM

citMoilo3lrallxs, caMopa3nrrrr{rr a rrpaBcrreHHoro crano*rr€Eas r}rmocrx obyraroraraxcx.

Jllrrsocrsrre pe3yJrbraru oc.Boenss [peAh{sra <<Xur*rax> orparrt}ror c$oparrpoBi}Hsocrb
orrbrra[o3naBareJrbxofi n nparrNqecrofiAerremsocrn o6yraloryxcs fiop€aJrl{3aqx{ IrpxrrtrbD(
B o6rqecree qenrrocrefi, B ToM rmcJre B qacrs:

l) rpaxqqaucroro Bocnnrasus:

oco3r{ans.x o6yaarow*rxce cBorlx xor{crr{Tyqsos}r6u( qpaB r'r o6*annocrefi, yBa}Kesll K

3aKorry a npaBonopfi4cy;

IIpe,{cTilBJleHI,lf, o coqaairbHblx nopMax II lrpaBE[ax MexcIgqHocTIrED( oTIIo[reHI4r{ B

KOJIJIEKTI{BC:

roroBnogrn K coBMecraofr rrop.recxofi.{erreJrbrrocrn npu co3Aarrslr yre6nrur rtpoexToB,
perueEnr{ yreSnr,lx }i lto3r{aBarsJrbnbD( gaxa.i, BEmoJrE€rrsH x}rMaqecrun< grcctrepgMenTos;

cuoco6noc'rs uol{{Marb rl npr'rnxMi}Tb MoraBbr, EaMeperil{r{, JrorEKy E apryMsnTbr Apyrnx
rrpu arranr*e pin*rrqx6u( BEAoB yte6xof getre;rLnocrr;

2) narpNmnqecKoro BocrrrTannf, :

qenrrocreoro orsomerrufl K lrcropaqecxoMy s sayqnoMy l{acneAsro ore{esrBessofr
XHMEE;

yBaxenr{rr K npoqeccy rBopr{ecrBa n odracra reopnu H rrpaxTuqecroro ilpI{MeI{eHI{t
xIiIMr.tI4, OCO3HaLE TOrO, a{TO AOCTHIKeIffi.fl SSyKI{ €CTb p$yJrbTaT AJIETeIIFIIbD( Xa5*OgenNE,
KIIOnOTJTT{Bbff 3Rcnepr{MerrTarrbshDr trollcxoB, rrocTorsHoru TpyAa yxeumr K rrpaKnrKoB;

lrl{Tepeca E rro3r{aBaretrblrbD( MorHBoB B noJqtrIeHI{I4 Il trocns4/IolqeM all:ulr{3e

I m$oprrraqr,rz o trepsAoBbD. Aoc"Ex{enarx corl}€Messo* oresecteenraE xrumm;

3) 4rxo*no-HpaBcrnenuoro socutrTarrxff :



HpaBcTBegHoro co3RaIIIIfl, STKqeCKOro trgBeAeHIIS,

'- CIIOCOfiHOCTI.T OqeEgBaTb Cl{Tyaqr{s} CBS3anI{Eile C X-I{MXqeCKHMI{ rBJrerrnrMn,
n npHEIIMATb OcO3HaHHhIe pemeHli{fl, Apl{eErqpyrCb sa MOpaJcEOdpaBCTBeHFEIe HOpMbI s
qeHHocrE;

roToBr{ocTr{ oqeH{Barr cBoe rroBeAeHse r{ IlocTyrrrH cBonx ToBapr{qefi c rro3aqr{fi
HpaBcTBerrHbD( r{ fipu]BoBbrx EopM E oco3]IaErre nocneAcTssfi 3Tm( EosTynKoB;

4) $opurporanns rcynbrypn 34opoBlfl :

norrrruar{E r qeaxocre* 3AopoBsro lr Cegonacnoro o6pa.sa rKa3ur{, neo6xoAruvrocrs
orBercrBeanoro orr{oruenafi K co5crBenl{ouy $u:nvecxoary rr ncx)ilnrrccrauy 3AopoBba;

co6mogenNx rrpasr{n 6esouacHoro o6paqeusi{ c BenlecrBaMa n 6rrry, xoeceAnenqoft
xr[3rrr{ r.r B TpygoBoft Aexrerrlsocrl{;

nor{I{Mar{Hr qsnnocrs rrpaBlrJr }THXEB}rAy:ilrbHoro H Ko.trJleKTr{Br{oro 6egonacnoro
noceAerrnfi B cr,myaqr{rrx: JqpoxcuolrlNx 3AopoBEIo s xcfitffit lxogefi;

oco3HaHE{ nocreAcrenfi r{ Herrprasrnt Bpesrbu( nprrBbrrreK {ynorpeftienr{t :}JrKoroJIt,

HapKoTHKOa, rypenax);

5) rpyaororo Bocnnrarrafl :

xouuyr*ucaureiroE KoMnererTrrocrlr s 
-ysegso-sccreAoearefi6cxofi 

AerreJrblrocrx,

. odqecrsenxo rloJre3Rofi, reop.recxofi u Apyrl4x aw4axAef;TeJrbrrocrrf;

ycrar{oBro{ Ha aKTEBrroe y{asrxe B pemeuas rtparruqecrln( 3aAarr coqrnarrsuoft

- lrarrpaBnenaocrx {s parrmax cBo€rc K;racca, rmo.nrr);

rlrrrepeca K npaxTrFrecKolry li3yn€sxro npo$eccufi pa3rrr{croro trreE4 B ToM rmcJle rra
ocr{oBe rrpaMenerrxt rrpeAuersbrx srlarld rro xEMIrr[;

yBaxenuc K Tpygy, JrroAfiM Tpy4a r{ p$yJrbraraM 'rpyxoaofr Aer{TeJIBHocrrI;

roroBHocrH K oco3HaHfforrry nnroopy rxprnuSyarrxofi Tpaercroprru o6paroBalnrf,, 6yxyqei
npo$eccau x pe€ilrn3ar${n co6sreennbx )KTreHeHH6D( nranoB c Au€mrr Jrr.r{rl{ocrebuc sxTep€coB,

cnoco6nocrefi K xaMr{r{, }rnTepecor r norpe6xocreft odrqecrBit;

6):xonorr*ecxor0 BocrrsraHul: ''

sKororNqecra, qetecoobpa3rroro orxomenrrfl K npr{poAs} KaK r{crorlnrry cynrecrBoBaalrs
N(R3I{H na 3eune;

rronr{Maxr{f, rno6a.nrgoro xE}aKTepa }Kororu.resrn( npo6nena, BJrEf,trtrfl 3Kor{oMatIecKID(

npoqecsoB Ha coerosar{e trpllpotrofi n ccqaar*rcf cpelpI;

oco3Haurfi ueo6xogxuocrtr llcrroxl3oBasus Aocrra-xeslrft xaurrr{ AJn{ pemexrrt{ BonpocoB

I paqnoH€ulbHoro npupoAonoJlb3oBasE';



aKTr{BEoro rr€ilpnsrr,rr geficrnsft, rrpusocrqffi BpeA oKpyxarcqefi upupo,urafi cpege,
ymeulrx nporlro3lrtrrosam Re6naroqpnsrnbr sKoJrornrrecxr{e fiocnegcrclrx qpegqpal{I{MaeMbn(

ae"ficrsufi tr trpeAorBparqarb r{x;

rraJrrrrr{fl pa3Br{Tom 3Kslrorfiqecxoro Mbrrrureru{rr, 3xorornvecxofi KyJIbrypEL olrbrra

Ierrenbnocrr{ sxororilse-cxofi HanpanJresr{ogm, FAeEE p}xo*ogcrBoBarbct vtu{rl B

Eosrasarextso*, KoMu)aril{rafiregofr a cortsaJrbnofi rrparrsre, csoccfnocrl. H yMeHIis axrsBrro
npornBocrorrr r{neoJronfld xeuo$o6rax;

7} qeunocru Ha;rqnoro rro3Hannff:

c$oprapoBauuocru Mr{poBo33l}enwr, cocrnsrsrByroqero csBpeMeHHoMy ypoBHro

pa3Barr{r Hayrc.t a o6qecrBerraofi flparrflrnx;

rroHHMaHHfi cueqa$urol xr{MHX KaK HayKr{, oco3nanarl e€ polcl n $op*rapo*anrn
par{Eoni}Jrlncro Eayqacro MErurnexr{fl, cs3ganr{r qenocrxoro qpegcraBr'ieirrlx o6 orpyxa:oqer*r
Mr{pe KaK o sgarrcrBe rrpqpo,&r E rreJroBeKa, B no3rraxsr{ qpspogrru( 3axosouepsoctefi ra

pemeHEE npoSneu coxpafenE npqpo4xoro paBnonec*lt;

ydexg€r*rocnf B ocodofi 3xarrauocrr{ xrrM}rx ,qrf, coBpeMeunoft qlrBnrtr€ar1anl: g e€

rylvraH!{cTl{rrecxsfi HarrpaBneHrrocTr4 H aaxno* ptlJrr{ B co3Aassl{ noao* 6asrr uareprarnuoft
KynbrJiplr, perJrelrsrl rno6anrsrur npo6neru ysro*wrnoro pa3Burxs qesoBerlecrBa - crrpnenofi,
eReprerr,necrofi, rulqeeoft E ercororsqecroi 6e3onacRocra, B pa3er,{Trrtr MeAEqEsLr,

odecneqerax ycxoruft ycrremsoro r?yAa rl srororuqecxa roru$oprao* xnsnn Ka]r(troro rIJreHa

o6qecrna;

ecrecrBegso-Ha)rqHofi rpaMorr{ocrr{: noar.rMantrn .cytr$tocrx MeroAoB tlo3gartr4s,

r{cnoJrB3yeMbrx B ecrecreenrrbn( Hayrta}L croco6socra ufiroJlb3oBarb rro;ry{raeuLre 3l{an}rf; AJUI

anaJrs3a a o6rscseurx xrxeroafr oxpyxt$oqero Mr{pa E npor{cxo.qqrr[t{x s s€*{ a:*t€nenufi,
yMerrrrfi lenars o6ocnosannne 3arrroqeuafl rra ocr{oBe Hafrrrbrx $amoe E l{Merorqxxct AaITITED(

c qenbro IlorrytleHHr{ .qocToBqpllblx BbrBoaoB;

csoco6soc,r[ czl]rocrogreJrbrro scrroJlb3oBarl xgMr'rTrecxrre 3rraltgf, AJrfl trleltrenr{f, npo6ne*r

B peaJrbHbrx xs3HeHIrbD( eErry er\Hffi;

r{r{Tepeca rc rro3rraurrro u accJreAoBareJrbcrofi 4errelrnocrr{;

roroBxocra n cloccGsocrr{ K rrenpepbrnnoMy odpa:onaanrc u cauoo6paaoBzll{Ero, K

aKTHBtroMy fiotryqeualo HoBbrx raannfi no xnMlrll B coorBercrsr{I{ c xcr3HeHEbIMr,I

nolpedaocrflMrr;

sHTepeca x cco6eunosr{M Tpy4a B pa:}Jrrrr{Hblx c$epax rrpo$eccuoeatrnofi Aef;TeJrblrocrl{.

METAIIPETMETHbIE PE3YJIbTATbI



Meraupe4r,rerxbre ps3yrrbrarbr ocBaexr{r y.re6roro [pe4\dgra <<Xaur4t]i sa ypoBue

cpeAuero o6rqero o6pasonar*u BKrro.ralor:

' 3naquMbre Arr lfopunponarrr4r Mr{tr}oBo$pesr{Jr o6yuarorq*rxcx MexA}IcqxrrJrauapuLre
(rrlexnpeauetm,rc) ocqeeayilrbre lloHtrrrf," $TpilKarorryre qsrrccrsocTb uayrno* Kaprl{nbr MI{pa

u cxerp$uKy MeroAeB rro3aaxx r, llcrronb3yeu]D( B ecrecrBerr]rbrx sayrax (aamepux, B€trIecrBo,
gnepnar, tBJIeHrre, qpor{ecc, cacreMa uaywrrfi $arr, 4panryn, rxrrore3a, 3axoEoMepuocrb,

3aKoE, Teopu-tr, sccfleAoBarrseo aadmogeace, rl:Mepeuse) sxctrepllMeuT r{ gpyrse);

yrrsBellciltrbxBre yrednue Aefigrens (uoluaearexbrble, KoMMJTI{r{(arI{BHbIe,

psrynrrnBrrbre), o6ecnewreanrr{ile $opaanponanae lpynqaonarmsofi rpaMornocrr{ vr

coqgarusoft KoMrreregryilr cbyaaroquxcr;

gnoco6nocrn o6yraroqlrxcx r{crroJrb3oBarb ocBoeasbre Mex.{gcq}ilff{rrapnlre,
Mr{poBo:spexqecKue 3r{aHEJr }r yr{aBepffurbr{ile yue6nrre refisrsrx s ro3aaBarerrnnofi r
co gr{aJrbuofi rparru re.

Memnpe,rpaerrrlre p$y-rrbrarbr rlrpaxaNrr oBnagexl{e yr{I{BepcaJlbnbrus yre6r*nar.r
no3HaBareJt;HbrMfi, KoMuyanxarunnblMl{ E perylrtrl{Bl{llus,4efigrBumffi .

Oenafienne yHusepcn rbrbrurr y.re6nuun rro3rraBarglrbrrbrtfirr Ae*grsnsulr:

1) 6arorue rorrmecr$re Aeftgrnus:

caMosrosreJrbrro $op*rymponars H arTyaJrn3rrpsBilrb upo6nerrrp BcscrolloHse e€

paccMaTpI{Bzrrb;

ollpeAeflrrfb rIeJrI{ Aer:reJrbHocTr{, 3aAaBiH IIapaMgTpbI n Kpr{T€p[Ir rD( AOCTT{)(eHU'{,

cooTHocr{Tb pe3yJrbTaTEr AesTexbHocT? c IIocTaBJ'eEHbrMr{ qenflMl{;

Hcrrotrb3onarb npr{ ocBoenNrn snanrrE upae*ru }Iorrqecxoro MbrlrrJrensfl - BLrAexflTb

xapaxTepr{rre rrprrssaKa noarrr6 fr ycrarraBJfl{Bar; w. Bgal{MocBfl36, Itcrrotb3orarb
coornercrB]corry€ rronsrrr .qrx oGrscnefirrir orAeJiburur ![arrcr u -eraenNfi;

eu6rparr ocroBasur rr xpaTqpr{u grr xrraccu$ararym Berl{ecrB !t xsul{qecrcru( pearqsfr;

yCTaIIaBJIlIBilTb IIplIt{!{HHO-CneACTBegI{He CB,{3I{ MeXrur Ir3JruaeMBIME CBneHHsMn;

crponrr rrorr4qecKue paccyxAennfl {urrgyiffranxbr€, ge4aKTTtBrrbre, no asanoiau), rrrxenrru
3arouoMepnocru E rtr)ornBoperrrn{ B paccMa{pxBaeMlD( tBJIeHsF{, t}op*tyxnponam BbrBoAbr ra

3AKlIrOqerrI{x;

trpnMext{Tb B qpoqecc€ rro3rranug, EcrroJrf}3yeubre B xlrMrall clltfBor{qecrcre (:nanorxe)
MoAeJrH, npeodpa:or rBarb Moger6abre rryeAsraBJrerrrs- xrlMaqecrrfr:nax {cz-umon) aneMeaTa,

xsurlrrecxa.r ifop*ryna, ypaBHeEEe xnurasecxofi pearrpn rrpx persegnrl yve6nrrx



rro3r{aBaTeJIbI{5D( H llpalfrffiecr{r{x 3aAarr, r{pEMenrrr6 r{a3Barrrrbre MoAeJrbHbre IIi]eAcrasne'II'.A Nrs
BBUBJTeT{}r' xqpaKTepr{bD( npr{3rraKoB r{3r{aeM}il( BerrIecTB E xHMrar{ffiKr*r FeaKqnfr,

' 2)6aronrreaccJreloBarerrbcxxegeffrrrnx:

BnaAeTb ocrroB:lur{ MeroAoB HaJirrxorc rIo3HaH6t BerqecTs a xHMlr.Ie€KlD( p€arrl}fi;

$opMyrapoBarr qeru{ tr 3a,qarrx r,rccJreAoBar{8tr, EcrroJrr3oB€ITb nocritnreur{bre kr

caruocroflTeJrbxo e$opnryJmpBzrnrrbre Bofipocbr B KaqecrBe rsgrpyuerrra rro3rr:]Rr{x s ocrloBbl

4nx $oprrupoBaxnr{ rr{rrore3nr rro npoB€p(e fipaBrilrbrrocrx Bbrcna3lrBaeubrx cyxgerrafi;

Bna,{eTb rlaBbrKarlfr{ caMocTo{TgJrbrroro nn:}HXpoBaHsfl E xpoBeEeHltfl r{eHl{rlecKlr}(
3Kc{epr{MeHTBB, coBepmercrBoBarb 1rl ensJr sa6J*ogarr 3a xogou npoqecca, cauocrs*TsJrlno
trpoilro3npoBa:rr ero pffiylrbrar, $oprvrymrponarr o6o6qessr 2t B;rBoAbr orHocETeJIbHo

AocroBepuocrr{ I}€yirbraroB nccneAonanurl, cocraB;Urrl o6ocuorauns$ orqfr o upo.&enannoft
pa5ore;

npxo6per:ar:r or{Frr yrenNuecrofi rncc{eAosar€J*cxofr }r npoerrnroft Ag{rerbxocr}1
nllorrnf,Tr cnoco6nocrn rd roroBnocrb K caMocroxrerbr{oMy rlor{cKy MgroAoB pcmenrul
rpaKTr.ralecKrD( 3aAarr, trpl,rMeHeHgro pa3JrEnEbD( Mgro&oB tro3saslrf .

3) pafota c xn$opuaqsefi:

opseuTapoBarrcf B pa3;rarrrrbn( Hcroqsarax unipop*aaurm {naywro-nonyilfipnas.
Jrr{Teparypa xrlrMasecKoro coEepxaHnfl, c{lpaBor{rrbre noco6rx, pecypcbr llrtepaeta),
anrlirn3r{pona'rr ar$cpuaqr4ro pil3Jrr{qxbu( BXEoB s r}op* rrpeAcralneuss, Iq]s'nrt{ecrrf or{eHKBi}Tb

e€ gocroeepnocrb rr Herrporr{Bopeql{Bocrb;

$opnayrrponarb 3atrpocbr H rrptrMeuxrb p€BJmrrsbre MeroAbr spx noEcKe r or6ope
l*rtfop*raqxN, Heo6xogxuoft AJrfl BbrrroJrnenxx yre6rrrur 3a,{atl onpeAe;reraoro rffrra;

npno6pvrarr orrbrr r{cnoJrb3oB€lnrm nu$opruaquourro-KoMuyrir{KaraBnbrx rexno.norurfi ra

pa3nrqH6D( rroEcKoBLD( cEcTeM;

crlMocrosremno err6apars orrrrrMaJrbr{yro $optwy npe,qcraBiierrux rntfopuarlxN (cxeurr,
rpaSnxn,,ryarpaJwlrbr, ta6mlqu, pncynr<n lt gpyrNe);

HcnoJrb3oBarb xayrnrni x3brK B KaqecrBe cpeAcrBa rrps pa6ore c xmnNqeclcofi

raxi$opuaqlefi: rrpsMerrflTb Memrpeguerrrhre {$r:nuecxae $ uareuarx.recrxe} 3rrax}r vI

cr{MBoJrbr, $oprnrynsr, a66penrarypbr, trouenxJlarypy;

scnoJrb3oBa?b u npeoSpa:oBlrBarb 3naxoBo-crMBoJll{rlecrr{e cpegcrBa Harntqlrocrl{.

Osfla.q*nne ylrtrBepcaJrrlnbrun rcoMllJrHrrKarHBEbrMH Aefigrnnstrn:



3a.qaBarb Bolpocbr rro c1nrlecrry o6cyxgaeuot TsM6r B xoAe ,{rraJrora
wll,z.x:a ,qr{cxyccxra, BrrcranbrBarb r{Aer{, $oparyruponaru cBor.r rryegfio}r{errrds ornocfiTerbtro
BbmoJIHer{EJr npeArcxemroft n&a.tr4;

Bbrcryrrarb c npe3esrarlaefi pe:ynrrarcn nosuaBareJnuo* AosreJlbnocrlI, noJqtrIenl{bu(

caMocTorTeJrblto EJII{ coBuecTso co cBepcTrlr,IxaMff rIpE SbIlIoJIIreHEI4 X"AMI{qIeCKOIO

grccrrspsMer{ra, uparrx.recrofr paCoru no ac€ne,{oB€}Enro caoftcrs E3yqaeMED( BerqecrB?

pe{urr,r3aqr{a yue6noro trpo€KTa s $opuynnpona'rs BbIBOII6I

rro p$yJr6:rarar!{ npcneg€rulrix uccnegoBarrxE nyreror cofJracoB{Inrnl noslrqxft B xos€ o6cprgersx
u oCuesa MHeEstME.

Osragerile ynrrBepcaJrbnbrun peryJrffrrrBrrLrM[ Aeft srnnsuu:

caMocrorTeJlbrro [naHEpoBaTb r{ ocyqecTBJrflT6 cBoro no3gaBareJrbr{ylo Ae{TeJIbHocTb,

onpeAelrc.f, e€ qerul a 34Aaqtr, Konlporn{1rcBarb r Eo i{epe Heo6xo4smocra KoppeltrspoBarb
npe4raraeurrfr alrrop]rrM geftc'rsrfi rrprl BbmoJtrreuaN yre6nux n HccJreAoBarelrbcl{I&( 3aAaq,

rrr6uparn naaSonee e$Qerrnrrrd cnoco6 ux pertrenr{f; c yr€"roru noJryrresl,r;fi rlonbn(:nailsfr o

seqecTsax tr xr{MErIecKr'D( p€arql{*(;

oc)ilqecrBrxrb c€lMoKorilponL csoefi ,qesfenrnocra Ha oclroBe cauoanffrl{3a E citMooIIeHKn.

nPEAMETHbTE PESyJIbTATbI

10 KJIACC

flpeguernne pesyJrbrarbr ocBo€r*ri xypca r<OprarurrecKas x&MFt)) srpaxaror:

c$oprtrnpoaaxxocrr" rrpegcraBnensfi o rururuqecxofi caffasffiroryefi esrecrner{Ho-Ha}ru*toft

KElrnr{br wpa poJqr xuu}rr{ B no3srur}rn xeaerfifi rrpr{poA6r, r $oprvruponalrnr Mbil[renrs s
KynnT-ypb1 Jrr{rruocrs) e€ Synlqsouasrso* rpauorrrocrl{, sedxo.rynrofi ffts p€ilenrul
npaKTr4qecKm( 3aAaq pr 3KoJroil{qecxn o6ocuoeasuoro ornomen{x K cBoeMy 3,qopoBbro H

npnpogroft cpege;

BJraAeHHe cNcre*roft xrrur.Frecxrarx 3narufio Ko"opa"e BxJrloqagr: ocnoBorroJrararorqrre

non.trTr{fl {xxl*rNaecraft eteuen:r, aroM, 3nerqporrnax oGoxoqxa aroua MonexyJra" BaJrerrrlrocrb,

anerTpoorprrrlar€Jrbxocrl, xsMr,r.recras cB.s3b, c{pylrrypuax ifopeyna (pa:r€pryran s
colcparq€Huaa), MoJrb, Monf,puan Macca, vonapH-rd o6seu, yrnepogurrft cKeJIsr,

$yxrrylcuamxss rpyrtn4 p4{ffxg:r, rlsol*epra , Hrio}repLr, rc}Monornlrscxnft pxA, rouoJlorl{,



yrneBoAopo.&r, KrrcnopoA r.r fl3oTcoAepxaqEe coeAuueIIIIc, MoHoMep, rroJrr{Mep, cTpyKTypnoe
3Belro, BbrconobroJrexynfiplrue coeluxer{firr); Teopnr{ E 3axorr6r (reopux qpoerrafl oprarr{rrecKr{x
BerqecrB A. M. Elrnepora, 3aKoH coxpas€Hns Maccbr nerqecrr); 3aronouepsocrr{,
crfi,rnornfiecx}{fi .'3brK xr{Mar{; Ml{poBo3speHcIecrtEe 3Ilaltnfl, nexaIl${e B ocEoBe noxr{Marll{rl
rpprwmnocrn r{ cncreMuocrr{ xsunqecKFTx f,BreHllfi, $arroriorra:recKae cnggelrrim o croficreax,
cocraBg, uoryqenan rl 6eronacnoM r{crroJlb3oBaxxr{ naxneimrac opranrqecKrlx BenlecrB n 6rny
E rrparffHqecxofi ,&errenrsocrg qenosexa;

c$oprvrnpoBarrsocrb yrrlenNfi BbrfiBJrrrb xapaJcrepsllc npr{3HaKX noxrraft, ycrasaBJ&IBarb

ax BsafiMocBff3b, trcnoJlb3oBaTb cooTBeTcrByKlqEe norrf;T!{f; npa ouxcaHr{E cocraBa, cTI}oeHHs Il
rrp€Bparr1eur{fi opra:rr.recxnx coeglner*S;

c$opuapoB:lnuocrb yr,reuxfi Hcrrot63oaarb xsuruecryro cr{MBoJruxy Anfl cocraBrerns
MoneKyJrffpnbrx r{ crpyKTypHED( (pa:riryryrod, corcpaq€nnofr) 6op*y;t opranrrllecxrx BerqecrB

n yparnexrfi xr{M}rq€cxr{x pearqrfi, r{3roraBJrr{Barb MoAeJrH MoneKyJr opraflr{1{ecKl{x BerqecrB

IIfl r4rullocTpa1{n}r rfx x]rMsrrec(oro r4 IrpocrpaHcTBel*roro cTpoeHHs;

c$oplotpcBaquocrb yuexlE ycrarraBJrr.rBajrb nprauaqJrexffiosrb ll:lrqel{EbD( oprannqecK}Ix
BerrlecrB no ux cocraBy fr crpossxro r onpeger€nnoMy rcnaccy/rpynne coe.rysemlfi
(yruesogcpanrr, Kacnollog u a3orc,ogepxaqfle coe"{Hne}rn , BbrcoKoMoJlexyffprrbre

coegnaerurx)> AaBarb r{M rra3Bauaf, tro ctrcrsuartr.recxofi HoMerrxJraryl}e (IUPAC), a raKxe
rrpl{Bo,qr{T6 TpEBEaJIbi{hIe Ha3Barral{ orAeJIr,E6u( opfturlrxecKllx BergecrB (arxnen, qprrallen,
aqerr{Jrer{, srnJrer{nrr{KoJrb, ilr}rqepun, $enoJr, $op*rarrsgerNg, allera.rrb4erl{g, IfJapaBbI{Hat

Ktrcnora, yxcycrraf rcacnora oJrepruoB€ur Kacirora" creapl{HoBail KrcJrora, r.llrcxo3a, $pyrmo:a,
KpaxMaJr, ueffrrono3a rnrms);

c$oprurpoaaxuocrl yifeux.f, oqpeAeir{Ts Br{&r xrrunrlscKofi css:s B opranll.lecKr,fx
coe.qaueHr{rD( (ogaxapnrre x xpararre};

c$opurpoBztuHocrb yMerrl,lx [p]rMer{flTb noJrorrenr{r reopru{ crpoeulrs oprarr]r!{ecrux
Benlecrn A. M. Eyr:repona,qrs o6rxcnensfi 3:rrnc*Mocra ceoftcrB BerqecrB or r,D{ cocrasa r{

crpoeHurr; 3aKoH coxpalreHlrs Maccbl BeIrIecTB;

c$opnnnpaBi*lxocrb yrvrenrfi xapamTepr{soBarb cocraB, c{poeulre, $usxuecxne u
xrfMr.rqecKlte ceoficrea rllnrlqnbD( rrpeAcraB]freJrefi pa:munnur KJIaccoB opranrruecKrx Bar{ecrB
(rre:ran, 3Tar{, STHJreH, trI}on}rJr€r{} aqerr{ren, 6yrqpen-1,3, *rerandyra4aeR-1,3, 6erro.n,
MgrarroJl, 3TarroJr? 3Tr{JreH$IgKoJrb, fJrr{rlepurr, $euox, arleriilIrAen{g, MypaBbnHas r{ yKcycuax

tr${cJrorbr, tJtroxovt, Kpa}G{a[, qefirrolro3a, aurrr{o}rKcyclrat xncno"ra), FrrrocrpnpoBar]b
reugIl4qecK5no cnr3b Mext4f uAMH 

'TIaBIIeI{EIIMI{ 

cooTBeTCTByOqIlx xLlMaqeCKID( pear<qafi c
acnoJrb3oBarrr{eM crpyKTypr{b,D( t}oprrayn;

c$oprraxpoBalnr{ocrb )rMeril{s xaparTepu3oBarb ricroqnllxl{ yrueBolopoArroro cbrpb{
(Ne$ru, rpfipo.ryl,rft rarL )roJr6), cnocoGrr ax neppa6o'rrx r{ rrpaKTuqecxoe npsuerrenxe
npoAyxroB nepepaborrn;

cSopruupoBal*rocrb ylxenufi rrpoBo.ryilb BbFruc]ren]rfl rro xnusqecxsM ypaBHeIrHJ{M

(uaccrr, o6r€ua, KoJrrqecrBa r{cxoAr{ox} BeqecrBa nJrpr rpoAyrTa peanqr{s rro fi3Becr]1blM Macce,

o6reuy, KOJrrrqecTBy oAsoro s3 r{cxo.ulror BelqecTts

r{JrE rrpoAyrTar peaxquu);

c$opnrrponalruocrb 3ruexrfi BJraAerb cucreMofi ssarsfi o6 ocxonRbrx MsroAax salnffiorCI

no3nagtlf,, Hcnonb3yeubrx B xHMaH qpr{ E3rreHI{a BeIrIecTB tt xHMrrIecKI{x snnennft



{na6rnogeuue, r't:Mepeur4e" SKcneplruerrr, uoge.nrapceanNe), scrro:r63oBar6 crrcreurrbre
xl,tMl{qecxrre 3narrnfl Ant npEHrITr{r pemeanft B KorrE}erlrbD( xcF3rteHHbIX clrryar1xrrx, cBt3arrlrbD(
c B€IIIeCTBaME s EX rIpSMeEeHIteM;

c$oprnnnpoB:tr{Eocr6 yrueuuft codrroAarb rrpaBnfia rronb3oBansc xsMrlsecrofi xocygofi N

na6oparoprrrnu o6opyxoeanxeM, a rar{?Ke nparrfira odparqexra c Berr{ec"B:rMlr B coornerc?sss c
ErrcrpyKqtr*M!{ nc BbmoJTgexruo naSoparoprrx xflMsqecKilx orrbrroB;

c$opuapoBanuocrl preuufi ruIar{FtrtoBarb H BLmolrnrrrb )ffir*rrsecrrfr 3KcrreprrMerrr
(npenparqemm cpranr.Frecxnx Berqecrn ilprr HarlleBaa:Eyrz rroJryseune 3TaJreHa r{ r{3Jarrefir{e ero
ceoficrn, Kar{ecrBex}rbre pearalrfi oprasrrq€cxril{ BergecrB, Aerrar1}aqm 6e-rrccr {pr{ HarpeBarrur{,
qBerubre peaKrgra 6enron) B coornercrBnr,r c spaBr{naMa re)ffrraKu 6e:onacnocru npn odparqenwn
c Bel4ecrBaMa a .iraooparopEBrM ooopygoaanne*a, EpeAcraBJrxr* p33ynbrarbr xr{Ml{qecKoro
sKcrrepuMerrra a $oprre 3arrxcr{ ylraanenufi coorBercrnyrorqrx peax4rfi u $op*ryxnpoBarb
86180A6r Ha OCSOBe sTHX p$ynbTaTOB;

c$oprraupoBarilrocrb yanenufr npr{TnqecKn arra$r3prpoB:rrb xr{Mmecryro Nn$opuaqxro,
ronJoraeMyro s3 pa3nbr( HcrolrarrKon (cpeacrna Maccceofi m$opuaqun, Hrrrepnm a gpyrnx);

c$oprr,rnpoBanrrocrb yuenrfi co6xrogars rpasrana 3Ko.rorxqecKu qerecoodpa3rroro
rroBeAenr{r n 6r,rry tr TpyAoBoft Aesrellrsocra B qeinD( coxpar{enrrr cBoero 34opoBbf, r{

orpyxaroqeft npxpo;goft cpeAEL oco3naBar6 orracuocrl sosgeficrsrr Fa xtrts;re oprarlrr3ulr
onpeger€nnbp( opranr{qecrux BsrqecrB, fiosr{Mafl cMFrcJr noKa3are;rr I[S{, ro{cnrrrb r{a
rrpsMepax cxocobrr yMeabilsnr{r ll rpegorBpaqeur{r rrx Bl]egrrora sosgeEcre*tr Ha cprarlt3u
qejtaBeKa;

gnx o6yrarongrxc-fl c orparlfiqexsbnrrtr Bo3uoxtsocrsMa 3AopoBhs: yu€Elre Epr{Merrxrb
3franrur o6 ocnognhr:c Aocrynnbrx MeroAax rrosxaul{fl BetrIecrB r.r xr.rMurrecxru< rnnearff;

.ryrr cnenbn( ra cna6onra1n[rx o6yxaronpxctr: ]t'renr{e r4crroJrl3oBarb penre$Ho-rove.myto
cr{creMy o6osaaqernft lI. Epafiirx A$rr srmafi{ xxuur{ssKr.rx $ap*ryx.

11 KJIACC

Ilpeguetr*re pe3yJrbrarbr ocBoennfi Klpca <<O6qas H rreopraxnrrecras xBMHxl> orpiDr€Ior:

c$opurponassocrb upe,t1cra*lreuxft: o xr{Mr{rrecKoft cocramsrsrqe* ecrecrneano-xay'rnofi
r(apranbr Mr4pA poJrn xqMlr{ B no3r{:rHEE m.ner*r6 rpEI}oA6r, e $opmryoBanprr4 MbrrtrJreril{r H

Kynbrypbr lrr{lnrocrr{, ee ifyeruuouamnofr rpauorxocrr{, nec6xoffMofi Nrfr perucarn
flpitKTuqecKm( g4gaq r4 3xonornrrecrn o6ccnoBaurroro oraomerrr K cBoeuy 3AopoBbro r{
npNpoprofi cpe&e;

BnaAeIIHe cgcter"roE xEMl'rqecK!{x sxaxrafi, KoTopar Br$$oqaer: ocrroBononararoqr{e
noIrfiTE (xxt*ruecxufi exerrqear, aroM, nsotor, s-, p-, d- anerrponnhre op6n'rara arol{or, Eorr,
MoneKylra MoJrb, *rcmpn*ffi o6r€*r, BaJrexTr{ocrb, 3nerTpoolrprlqareJrbHocrb, crerrenb
or{gcJrerrr{fl, xxMr4qecKar cBs3b (ronane:rrnax, }lollnar, MeraJrrxqecrar, so4opo.4nar),



KpHCTaJInI{rIe€Xar pe[IeTK4 TI,Irrbr XI{MqrrecKrD( pearu{d, pacrBop, 3JreKTtr}oJrr{Tbr,

IIeSJIeKTlpOJIg hI, SneKTpOEE"IirqeCKat ,{ECCOI{ltAtlt4fi, OKECJII{TCJIb, BOCCTaHOBI{TCJIb, CKOI}OCTb

xsME.{ecKofi peaxqau, xuMrrsscKoe paBs0BecEe); 
"€opru{ 

r{ 3{lKoH6r {reopxx 3JreiffpoJrr{ll'Itt€€Kofi

Ahccoqraar{rur, nepaoAr{qecKr,rfi 3aKorr A. H. MeH.{ereesa" 3aror{ coxpanel{trt Maccbr BerrlecrB,

SaKOH Coxpaseff{r r{ [peBpar.{eHru 3Eepn{F $ps x}IMI{qecr(IDi peaKEEsx}, :axoaouepnccra,
cltMBornqecnr,l* s3brK xlrMEu' Mr{poBo$pegqecx}re 3llantul, nelxaqae B ocrroBe IToHHMaHI{I

trpllllrtlHHocTll It CECT€MI{OCTr{ XfiMI4qeCrffiX f,BJleHr{ft, $arroxonr.recKFs cBeAeHtu{ o caoficreax,
cograBe, tro$5r.{etlax u 6e:onacrroM l{cr{oJrL3oBan}rr{ sa:Ksefiunx Ireopranr{qecrro( B€Iqe€TB B

6rrry a npaffTaqecxofi Aesrearnocrr qenoBexa;

c$oprrmpoBaurrocrr yuexrafi BburBJrtrTE xapaKTepnbre trptlauaxl{ rourraE, ycrarraBJruBarb

r{x B$aI{MocBs36, }ICtrOnb3OBaTb COOTBgrCTByrOIISae nsnxrras npl{ olrffcanatr Heopl?HgrlecKl,rx

BerqecrB s Hx [peBpaqeHs*;

c$opcapoBar{Hocrl ylaemrfi rdctroJrb3osa"b xrrMr{qecryro cr{MBonil{y Ars coc:raBnenrit
rbopmyn Berqecrr H ypaBneur{fi xl{Mnrrecrm( peaxqr{fi, clacreuarxqecKyro HoueuKnarypy
(IUPAC) r4 Tpr{Br€urbrrbre sircBnnr,rx o"Eeirbsbrx seopralrncecK[rx eerqecra {yrapnnr* ra:,
yruerulcrrsfr rtl3, aMMr{ax, raru€nax E3Becrb, neraur€{as r{3Becrb, rrI{TEsB?t co,{a" rr4pnT E

spyrre);

c$oprtrapoBarrsocrb yueurafi orrpeAerr{Tb BurJreuTlrocrb }I cr€ngl{b o(Ecreulrs xr{MutlecKrD(
gJreMer{Ton B coegr.ruenxflx p:t:Jra.luoro cocraBa, BrA xr{Mr{qecxoE csr3n {rona;reataafr, vIaama.fi'

Merarlr.rqec{af,, BogopoAxar} B coe,qr{H€r{Hflx, Tr{n Kpl{craJ$Mqecro* pmrnm Korr4pgrr{oro

BerqecrBa (arorrrrra*, MoneKyirrpxar, I{onr{ar, Merzuulaqecrax), xapar$ep cPeSI B Bo.Frrrx

pacrropax Heopranxrlecrca( coeAr{Heurfr ;

c$oprwapoBarrHocrb yuerNfi ycrar{aBrrr{Barb rrpxrra4rex{Hocrb }reqprasffiecKrrx BelqecrB

rro EX cocraBy x onpegenEr*rouy maccylrpyrme coeAr{I{enuft {npocrue BeqecrBa - Merarrrrr rl
He*teTaJrJrbr, oxcr{Abr, oclroBanax, XxcJroTbr, a*rlfo:repxue rsAporc*rml, co.rru);

cQoprrrapoBaHrrocTb yraeeufi pacKpbrstrTb cMbIcJI lleplroArtlesr(ofo 3al(oHa

kl. Mes4eJreeea s AeuoncTpnporarb sr"o cncr€Mars3upylouylo, odLrcrru:relbnyro
trporHocrr{rret KyIo $yu rcqx H;

c$oprvruporarruocrb yuenufi xaparrepn3oBarb 3n€Klporrnoe crpo€Hr{e aroMoB

xr,rMrarrecKflx 3JreMeHToe l-4 neprlo,{oB flepuo4n'uecrcofi cncreurr xuusqecKrx gJreuexton ,{.
?1. Mes4eNeeBa, Ecrronb3ys nonrrs{ (s-, p-, d-:serrpomrue cp6xta.ta>, {€HeprerrrleeKae
ypoBHaD, o6rgcnsrb 3aKonoMeprrocrn It3MeHeIrx{ ceoficrs xI{MI{qe€KIax 3JreMeEToB E vlx
coeglcrenrd rro rrepxo.4au r{ rpyur:ru llepao.ryr.recrofi cracTeurr xllitrqecxux slexerron {.
14. MesAefieeea;

c$oprrrulponaNnocrc yxeruni xapaJcepfi3sB{rrb {oxNcmarr) c6qse xnunqecKxe csoftcrBa

r{eopfar{}frecKr{x FerqecrB pamI{tIIIbD( KJraccoB, fio,ryfEepxAarb cylqecTBoBaHae reneillsgcxofi
cBr3r{ Mexi5y neopr6uruecKrru}r Berrl€crBa*rn c rrouolrprc ypanneuxfr cqprBercrByloulnx
xr.rMr{rrecKr{x pearuryfi ;

c$oprtrnpoaauuocrb yileur,rs xnaccu$slgpoBirrb xlrMrrqesxl{e pearr${ll rro ptl3JrIfIHrIM

npE3HaKaM (.nrcxy *r cocragy peargpyrorryD( BerqecrB? TennoaoMy s&Ser.y peaiclrfin,

r{3Meneril&o crenene* oKtrc}resnc 3Jreuesron, odparruocru peaxqtflr, yqacraro xat:a.nu':aropa);

A.
ff



c$opunpoBannocrb ylrenafi cocraBlr{Tb ytr}aBnerrffi F}earrlrrfi pa3rnqsbrx rlrrroB, rroJrrrbre }r
coxparr{EHnble ypaBuenarl peartgnfi aosnoro oCrvreua, Jr{,rrbrBafl ycJronr{s, qprr KoropbD( 3Tr{

peaKr{tra r{Ayr Ao KoEqa;

c$opuupoBasnocrb yrueuuft [poBos.rrb peaKrlax, nogrrepxgarcrqre ra.recrBeril$d
COCTaB pAnnErIIrbD( IIeOpraIlIr'IeCruIx BeqecTts, paCnO3HaBaTL OIIbITHbIM rryreU UOHbI,

npncyTcTByIoIIFIe B BOIII{T-IX pACTBOpt}X HeOpraEI{{IeCKsX BeqeCTB;

c$oprrrrponarrrocrb yirneaafi pacrpbrB€rrb cyqnocrb oxprcJrnTeJrlso-BoccranoBl{Te$bsbDt
peaKril.rfi noctrre&crBoM gocraeJrenur 3nsxTtrlor{Eoro Garanca erax pearrprfi;

c$oprr,rnpoaarmocrb yueril{ft o6rscsxrc 3aBr{cr{Mocrb cnopocrn xsMrqecxofi peaxryrn or
p:r3Jrrrrrs6D( $arrropoe; xapaKTsp cMeqgEE r xrMlrqecroro paBxoBecar B 3aBr{cxrrocr{ or
Brremnero ecs"qefisreur (npuugrn JIe lllareme);

cipopunpoBanHocrb yrrrenxE xapaxreps3oBarb xnMrq€cxue qpoqeccrr, Jrernaqxe B ocrro*e
npoubrrrnennoro ffoJrf{eHar cepnofi KtrcJrorbr, aMMr4ar(a a rarore c$opuaponalilrocrr
trpe,qcraBnerfi{ft o6 o6qsx HaJ.qEbD( qpwilgtrax H 3KoJrorxqectrEx npo6nea,rax xrruldrlecKc}ro
rrporr3BoAcTBa;

c$opnruponarrxocrb y*reuxfi lrpoBo4r{Tb BbFrr{cJreHI,[r c I{cnoJIb3oBasEeM rronfiTl{fl
<cMaccoBar AoJIrr Betr{ecrBa B pagrBolle>, oGadunrrx srflomenNfi ra:as rrpu )c{Mnqscrrx
pearrlr{tr(, Macclr BeqecrBa rura o6r€ua &lacB rro }BBecr}rouy Ko"Trar{ecrsy Belq€crsa, Macce llru
o6r€uy oArroro Hs )rrracrByrore{x B peaKqr{u BerqecrB, TeruroBoro l$Serca peaIaIEE Ira oclroBe

3aKOr{OB COXpAHeEfif MaCC6I BSqeCTB, rIpetspalqeg}il{ I{ c0xpal{ellEs 3nqpnr}I;

c$opunpo*ar{socrb preurft codmogam trpaBrlna no;rb3oBarln xxMnsecxofr nocyAoft Il
.na6oparopnrnr o6opyxoBanrfeM, a raKlre rrpannJrr o6paqernx c Berr{ecrnaun B coorBgrcrBl'ru c
sxcrpyKqus,rs rro BbmoJrrreaxro xa6oparopHrur xrrMurresKl,{x onlrroB;

cifoprr,rnpcB€lr{Hocrb yuenxfi rrnasapoBarb pt Bbmorr{rrb xlrMu.recKrd grclr€pr{Melrr

(pa:aoxenne rrepoKcaga BoAopoAa B npr{cyrcr*aa KaraJrlnaropa? orlpeAeneflrre cpeAbr

pacTBopoB BerqecrB c noMorrlbro yHr{BepcaJrBEoro ilHs{xaTopa Ein4ssse p€}3rlIl{rrbD( $axropos
Ha cKopocTE xrrrvfrrrrecKofi pean4lu, peaKrlHrr r{oH}Ioro o6rvrea4 KaqecTBeHIrbIe pff}KIs{}I Ha

cyns$ar-, xap6oxar- E xnopsl-aauoxs! sa xarnoE auuonr{f,, I}eilexr.Ie SKcrrepEHe}rraJIbHbD(

3a"qarl rlo reMaM <<Mera-ir.nrpr H <Heurra,:rnnu) B coo"Bercr*I,{g c [paBI{JrilME TexHL{KI{

Gesonacnocrri rrpa o6pauerura c BeqecrBaus n xa6oparopxmr o6opygoBar{r{eM, npeAcraBJrtrr
pe:ylrbrarbr xr{Mtr.recroro grcn€puueuTa B ipopue 3aIrEcI{ ypaxaeirrfi cCIornercrByrorr$rx
peaxqufi u $opu"yrupoBarb BbrBo4br rra ocnoBe 3TrD( pffiyJrbraroB;

c$oprupoaasuocrb yruerurf {psraqecKx axarn3rltr}oBarb )il{MnrrecKyro na$opuaquro,
naJryr{aeMyro r{3 pa3nbrx nsrorrrrxron (cpexcrna Maccosofi KoMMyHaKaI{H}r, Hx'repner lr.qpyrnx);

c$opuNponanxodtr yrrlenNfi co6raoAarr rpaBEna 3KoJrorsqecKH qe,necooSpa:uoro

noBeAer{r{r r 6rrry r rpyxorofi Aesreflbuocrx B qeiuD( coxpaneuz;r cBoero 3'4opoBbfi rr
o4pyrctrorqefi npupognoft cpegn, oco3rr&Barb otracnocrb eosAeficrBxs Ea x{trBEre opraruaauu
onpe4ex€nr{bD( BeqecrB, nossuaf; cMbrcJr rrorctr]arexr flAK, rrof,cr{nrb Ea rlpr4Mepax cnoco6rr
yuenbmeur{rr a flpeAorBpaqenm Ex Bpegnoro nosle*crnur Ha opranr{3u qenoeexa;

arg o6ysa$rq[xcr c orparruqerrusrMu BosuoxuogrsMx 3gopoBbf,: yMerrue qp{MenfiTb
3saar{J{ o6 ocnorurnr.{ocr}Trrrbrx MeroAax rro3xan}rr Berqecr* F )ilrMrrrecxrx rexemd;



Ant cnerrbD( pr cna6oBrrr{Iq{x obyraroqnxcr: yMerrne r{ctroJrb3oBa:rr penre$Ho-Toqequyro
cr{creMy o6oeHa.reunfi. II. Epafi-rrx Anf, 3anucr xrrMr.iqecKr.rx $opuyn.
TEMATtrITECKOE trJIAHHFOBAHNE
lO.IUIACC

Ne

nln
HanMenoearrne pasAeiroB 1r reM npo{parvrMbr

Parle.n 1. TeoperuqecKne ocrroBbr opraHrrqecroft xlllruu
1.1 flpe4rtler opraur.rrrecxofi xurrrnu. Teopru crpoeur{rr

opranrqecnr{x coeAr,rHerurft A. M. Eymepona

I,lroro rro pa3AeJry

Pasgen 2. YrurenoAopoAbr

2.1 flpegenrnrre ynreBoAopoAbr - aJrKaubr

2.2 Henpege.nrnrre yflreBoAopoAbr: rurrenbr, aJrKagr{eHbr, aJrKr{Hbr

2.3 Apouaru.recKaeymeBoAopoAbr

2.4 flpupo,uurre Ecrotrur{Krr yffreBo,ropoAoB tr nx nepepa6orna

IIroro ro pa3.ueny

Pas4er 3. KncnopoAcoAepxaqre oprannrrecKrre coeAnuerrnfl

3.1 Cuuprsr. (Denon

3.2 A-ur,qernlu. Kap6ononbre KrrcJrorbr. Cnoxnrre e$aprr

3.3 Yrneso.ubr

Hroro no pa3AeJry

PasAer 4. Asorcolepxaqne opranrrecKr{e coeAnHeurrfl

4.1 Arrtr,rnrr. Auuuoxucnorrr. Benxu I

Hroro rro pa3AeJry

PacAen 5. BrrcorcoMoJrerqyJrrnpnbre coeAllHenlrs

5.1 flnacruaccbr. Ka1rqya11. Bonorura

llroro ro pasAeJry

oSrrlFE KOJII,ITIECTBO TIACOB nO IPOTPAMME
1T ICTIACC

Jlb

nln
Ham,renosanr4e pa3AeJroB H TeM nporpaMMbl

Pasler L. Teoperuqecnue ocnoBbr xrrM[a
1.1 Crpoenne aroMoB. flepuoAuuecrurfi gamon u flepuo.rpr.recrax

crrcreMa xuMrrqecKlrx 3ireMelrroB A. IrL Meu,qeneesa

1.2 Crpoenue BerqecrBa. Mnoroodpz*lre BerqecrB

1.3 XuNau.recKllepealtlr{u

I,I'roro no pa:iAe;ry

ParAen 2. Heoprannrrecxafl xnunfl
2.1 Merarrnrr

2.2 Heueranrmr

2.3 Csssr HeopraulrqecKrrx u oprauuqecKrD( BerqecrB

Hroro ro pa3AeJry

Paqen 3. XllMus ll rcn3ub

Konnqecrso qacoB

Bcero Konrponrnrre IIpa
pa6orsr I

3

20
60
20
31
13

30
70
3l
t3

Kon[qecrgo qac

Bcero Konrpornnrre I
pa6o'ru

40
61
13

60
91
20
t7

a
J

a
J

2

2

34



Ns
nln

Haauenonaulre p*,qeJroB r,r reM [porp:lMMbr

3.1 Xulraux ril )Kl{3rrb

I,Iroro rro prn.{eJry

OEIIIEE KOJII{TIECTBO TIACOB IIO npOfpAMME
NOYPOTIHOE IUIAHITPOBAHI{E
IO IC]IACC

Teua ypoKa

flpe4r,rer opranr.rqecxoft xrnrrgrE, e€ noerrrxuoBeurle, pa3Blrrl,re lr
3IIaqeHlre

Teoprx crpoeuurr opftilruqecrsx coeAlrrrenuit A. M. Eyrnepora,
e€ ocgornrre noJlox{eurur

flpe4c'ras-neur4e o rcnacca$ln<aqlrr4 opraHr,rqecKnx Beq,ecrB.
Holreuxnarypa (cr,rcreuarnvecraa) r,r rprrBrraJrbubre r{uu}Barrr{-f,

opraH}ItrecKtrx BeqecTB

Affanrr: cocraB r{ crpoeulte, foMoJloruI'recrufi pa4

Merag r{ grarr 
- npocteftmre npeAcraBrrreJllr i}rrKanoB

Arrensr: cocraB E crpoeur(e, cBoficrna

Srraneu lr qpomrJren 
- npocreftnrre npeAcraBvrerrrz^ aJrKeHoB

flparcruuecxar pa6ora Ns 1. (Iloryqeure #"o"rru u tr3yqeHue
ero csoftcrn)

A-uraArenrr. Eyra4nen -1,3 u rraetm6yra4rneH- 1,3. Iloryreure
cr{HTeTr'rqecKoro KarryKa r{ pe3r{Irbr

Anxr,rusr: cocraB lr oco6ennocru crpoeur{J{, roMoJlorr.recKl,rfi
px,q. Aqerl,rirer - npocreftuuaft npe4crau{TeJrb anKr{EoB

Brrw,rcnerrllx no X)aBnenlrro xl,rMr.rqecKofi peaxqnn

Apenrr: 6eHgon r{ Toxyon. Toxcx'nrocrb apenoB

f enena.recxar cBr3b yrneBoAopoAoB, npr,rua,{nexcarqr{x K

pa3nr,rrtrrbrM KJIaccaM

flpnpoguue Ecrotilrr{Kr,r yrneBoAopoAoB: nprpo,urnrft ra: u
nonyrHbre ueQrxurre rEBbr, ne$rr E npo,qJrKTbr e€ uepepa6orrra

flpuponuue r{crorrr{r.rru yrneBoAopoAoB: nprapo2prfr ra: u
norlyrr{bre nestxnrre ra3br, ueipm ll rpoAyKTr. r e€ nepepa6onor

Konrpomn ax padora ro pa3AeJry <Yrneno4opoAED)

flpe.qennnrre. oAHoaroMrrbre cluprbr: MerarroJr r.r 3TaHoJI.
Bo4opo4nax cBs3b

Mnoroaronrlrlle crutprbr: 9Tr{JrenilIuKoJrb tr umrlepr{H

Qenol: grpoeur[e MonexyJrbr, Susu.recxue u xrrMr{rlecxr.re
cnoficrr4 rrplrMenenxe

AirrAerrArr: tpoprraanrg etn4 a aqerlurrAerrrn Aqeron
OAnoocnosHbre [peAeJrbHbre rcap6ononrre KrircJrorbr:

MypaBbr4rrar r4 y(cycHa.tr

Bcero

4

4

34

Konra.recrBo.ra

Konrponrnrre I
pa6orrr

0

2

lrb
nln

I

2

3v

4

5

6

7

8

9

l0

ll
t2
13

t4

15

r6
t7

l8
t9

20

2r

Konuqecrno qacoB

Bcero Kourpornnrre llpar<r
pa6orrr pa

10

I

1

I

I
1

I
I

0

0

0

0

0

0

0

0

I
0

0

0

0

0



Ne TenaaypoKa Konlnqecrso qacoB

Idlu Bcero Konrponrnrre llpar
pa6orrr pt

22 llparrnuecrax pa6ora ],lb 2. <Csoftcrsa pacrBopa yrcycuoft I 0
KIICJIOT6D)

23 Creapunoaiu rr oJrelruoBrur Kr,rcJrorbr, KaK rlpeAcraB[rreJr]r 1 0
BbrcrMX xap6onoarur Kr{cnor

24 Msura xaK coJrrr Bbrcmr{x xap6onoarx Kr{cJror, r{x Moarqee I 0
.rleftcrBHe

25 Cnoxrrre etpnpu KaK npor.r3BoAubre r<ap6ononrx K[cJror. 1 0
fr4porus crroxHbD( e(pupon

26 Xuprr: flrApoJrrdr, [puMenenne,6noloruuecKai{ poJrb xcupoB I 0

27 YrnenoArr: cocras, ruaccu@urar\*rfl. Baxneftmr.re I 0
[peAcraB]rreJrr,r: ilrK]Ko3a, Spyxrosa, caxapo3a

28 Kpaxrraan u qeffrroJro3a KaK fip]rporurbre nonuMepbr I 0

29 Kourponrnas.padoT aro pasAeJry <<KrcnopogcoAepxarqrre I I
opraHl.FrecKrle coeAr{HeHr{$)

30 Auunrr: MerI4naMr4H r,r ar{I{Jr}rH I 0

31 AuranoxucJrorbr xax arrr(forepubre oprannqecKr{e coe.ur{Henun) 1 0
vx 6uonornqecKoe 3HaqeHEe. flenmArr

32 Eenrur KaK rrpapoAubre BbrcoKoMoJreKynffpubre coeArrHeur[rr I 0

33 Ocnosurre rrorr{Tr{n xtrwuaBbrcoKoMoJreKynffpubD( coeAlrlrerraft I 0

34 Ocnomrrre MeroArr cr{r{Te3a BhrcoKoMoJreKynflpurx I 0
coe,ql{Heuuft . fkacruaccbr, Kaf{yKr{, BoJroKHa

OBIIIEE KOnmtECTBO I{ACOB IIO ilPO|PAMME 34 2

ll KJIACC

llb TelaayloKa Konxqecrso qa

uln Bcero Konrpornnrre Il
paoorbr

1 Xrrrauqecrrft sJreMeHT. Arou. Snerrpouuaa ron(frrypauurr aroMoB 1 0

2 flepuoguuecrurfi gaKoH n flepuo4r.recKar cacreMa xnMutrecKrD( I 0

3JreMelrroB I\.I4. Meuqereesq lrx cBs3b c coBpeMeuuoft reopnefi
cTpoeHr.rt aToMoB

3 3aronoMepnocrlr E3Merreur{r cnoficrs xlrMuqecKr.rx gJreMeHToB r{ ID( 1 0
coeArruerillft no rpynnaM n fiepaoAarvr. 3saqenrre rreprroAr{lrecKoro
3aKOIIa I{ CIICTeMbI XuMLIqecKItx 3JIeMeI{ToB [.?I. MenaeneeBa B

pa3Bl1I'rr4v HayKr4

4 ffCryoe]rue BerqecrBa. XnrrlnqecKar cBr3b, e€ sll&r; Mexau]r3Mbr I 0
' o6paronann tr KonaJreutrrofi csxru. Boaopoanaq cB-r3b

5 Ba.uenrsocrr. 3nexrpoo'rpr{qareJrbuocrr. Creuenb oracJrerr}r;r. 1' 0
Berqectea MoJreKynfiprroro rr neMofleKyfispuoro crpoer{afl

6 llonsrue o,ryrcrrepcubD( cr.rcreMax. I,lcrnnnrre ]r KoJrJror{&rrre I 0
pacrBopbr. Macconar AoJrr BeqecrBa B pacrBope

7 Knaccn$rl alq;prffpr HoMerrKJrarypa HeopranfirrecKrlx coeAlrnenr,rft. 1 0
fengrr,r.recrat cBt3b tteopranurrecKlrx BeqecrB, pa3JII{rIr{bD( KJIaccoB



Ns

nJn
Terua ypor<a

8 Knaccn$nraqnr xr{Mr{qecKr{x pearqnft B Heopran}rqecxofi u
oprirnlrqecxofi xruru. 3aroxr coxpauer{E Maccbr BerqecrB; 3aKoH

coxpalleHr4t rI [peBparqeHru slrepruru fipn xuMl{lrecKr,rx peaxrprJrx

9 Crcopocrr pearqrlu. 06parnarre peaKrllm. Xratvrn recroe paBHoBecr,re

l0 llpaxrnrecrax pa6oraJt l. <Bnprsnl'l'e pa3ruqmrx QamopoB rra
cKopocrb xr,rMr.TrrecKoft pear<qnu >

1l SnertporunuqecKair.qrrccoquaqnx. flosrrre o BoAopoAHoM
rroKa3areJre (pH) pacrnopa. Pearurrfi ]rouuoro o6uena. fugpolra:
opraHnrrecKr4x r{ HeopraHr.IqecKrD( BeqecTB

12 Orucnrntenruo-BoccranoBnTeJrbnble peaKurfi . flonsrne o6
sneKTpoJrlr3e pac[naBoB r{ pacrBopoe conefi

13 Konrponrnax paOora rro pa3AeJry <Teopemyecr]re ocnoBbr xr{MwD)

14 Merarmrr, ilx [oJroxeHlrs B llepuogruecrofi cucreMe xriM]rqecKrrx
gJreMeHToB A. I,I. MesaeJreeBa n oco6ennocrs crpoeHr,rlf, aroMoB.
O6rque Qusnuecrure cnoftcrsa MeTaJrJroB

15 CnrasH MeraJrJroB. Snercqnxuuraqecxr,rfi prA Harrp{xeHr.rfi Mera.rrnos

16 Xrailrs.recKr,re ceoftcrea eaxtHefinxD. MeraJrnoB (narprfi, ramrfi,
rcalrqnfi, uarunfi, arnouuanafi) lr ffx coeAr{neguft

17 XlrMrtsecKue cnoficrsaxpoMa, Me.uu r,r r,rx coe&rrenr.rft

18 Xllr,rlr.recKlle ceoficrBa rIHr{Ka" )KeJre3a u nx c-oeAr.trenrafi

19 flpanrauecrar pa6ora Ns 2. "Pemenlre gKcflep]rMerrranblrrx 3aAatr rro
reue <<MeraJlrtbrD"

20 Heueramrr, lrx noJro)Ker{r4e B fleprao4nrecroft cucreMe xuMlrqecKro(
gneMeHToB ,{. LI. Men{ereeea fi oco6eHuocrr,r crpoeHrlf, aroMoB

2l Ousu'recKne csoftcrBa HeMeftrruror. A;rrorponur HeMerannon (na
rrplrMepe KlrcJropoA4 cepbr, $oc$opa u ymepo,qa)

22 Xr,rurnqecrule csoftcrsa raJlorenoB, cepbr I{ rx coeAranenuft

23 Xrrtr{}r.recxlle ceofictea EBora, $oco$pa u r.D( coe4rnenrlfi

24 Xr.ruuqecrcae cnoftcrna ynrepo4a, KpeMrrlrr n nx coeAranenrafi

25 llpuuenenue sairuefimlrx HeMefturJroB II rD( coe.urnerrfi

26 O6o6qenrne Ir crrcreMaralsarrfis,sHaIlufi rro reMe <Heuetaanru.
Brrwrcnennir no ypaBnennrrM xr{MraqecKrlrx pearqrfi a
TepMoxlrMrrqecKr,re pacueru

27 flpaxrrrecrax pa6ora Jt'lb 3. <PemeHr{e sKcrrepuMeuTaJrbnbD( 3aAaq rro
teue "Heuerarr6r"D

28 Konrpomnax fa6ma rro reMaM <Mera.nnnu r,r <<HeueraJurbr))

2g .HeopranuqecKlre u oprauuqecKr{e KucJrorrr. HeopraHr,rqecKue u
OpraHAqeCKue OCHoBaHIitfl

30 AuQorepnbre HeopranrsecKlle u opraHErrecKr{e coeAnrreHr{r.
fenetn.IecKar{ cBt3b HeopraunqecK}rx }r oprau}rqecKr'rx BerqecrB

31 Pons xr,rrrauu s o6ecne.renr{r4 gKoJror[vecroft, gHeprerutlecrofi n
uNqeeoft 6esorracuocrlr, pa3Blrrrryr MeAlrrItrHLr

Korm.{ecrno.rac

Konrpo;rnnrre II
pa6otx

0

Bcero

I

I

I

0

0

I
0

0

0

0

0

0

1

0

0

0

0

0

0

0



Ns
nln

Tenaa ypora

32 flpe4mannenus o6 o6rqr.rx EalnmbD( rrpl4nrlr{rr€x npoMbrruneHrroro I
rroJrfrenwr eaxcrefimx BeqecrB

33 rlenoeeK B Mprpe BerqecrB r{ MareprraJroB I
34 Xnlaws r,r 3AopoB6e qeJroBeKa

350
360
OFIIIEE KOJII{TIECTBO I{ACOB TIO NPO|PAMME

Konrrsecrso qac

Kourporsnsre fI1
pa6orrr

0

0

0

0

0

2

I
0

0

34

yqEEHO-METOru{I{ECKOE OEECTTETTEIII{E OFPA3OBATBJIbHOTO
TIPOIIECCA
oBff3ATEJIbHbrE yqEFHhrE MATEPEATTbT Wfl yqEHUKA

METOAAqECKI,IE MATEPnAIIbT AJlfl ytlr{TEJlfl

quoPoBbIE OEPA3OBATEJIbHbTE PECyPCbT H PECyPCbI CETr,r

I,IHTEPHET


