
qacrnoe o6ueo6pa3oBareJrbuoe yqpexaen{e - Jluuei J\!1 <<Cnyrrurr>

PACCMOTPEHO
Ha 3aoeaafltu
MEroauqec(oao o6:bearrneHtlt
ecrccrBesHo-HaylHofo ql4Kra

npmoxolN /
or <b) OE 20 y'S r'
npeaceaaTeJlb MgTO,ql4qecKof o

Pa6oqaq nPorpaMMa

Hanueuoaame yue6uoro npe4uera XI4MI{{ (yr'ny6leHnui)

Knacc 10-11 OIOC

Ko:rlrqecrno qacos no yre6uouy nnany 204 uaca

10 ruracc, scero 102 qaca; B HeAenIo 3 qaca;

11 uacc, acero 102 qaca; B HeaeJrlo 3 qaca;

Pa6o.ryro nporpar,aMy cocraBl4Jl: C'C' Mapuxuen

@
EPXAAIO

yqe6H-ofi pa6ore

Calrapa



IIOtCHI'ITtrJ'IbHAtl 3An I{CKA

,[na coctao,leurur pa6o'lefi npo'paMMbl 6burl't B3trbl 3a ocnoBy cJle'qyrcuxe ]iopMaruBno-

npaBoBble u hHCrpyKI14BHO-METOAUqecrlle'4ol'JMeHTbl

o (Dereoallbusrii 3ar<ol{ or 29.i2.201;:viiii-o: "oo 
o6paroeaur.rr e Pocc{icrofi @erepauuD (pea

or 06.03.2019),
r @elepallnutii rocyrapcrBeHllblll o6pa:oaare'rluslir craHAap-r- cpealtero o6ruero o6pa:ooanrra'
- 

iti"l-t""""t np""**o" I'l'nt"""i"uo o6p*ouun"' u nayru Poccnficroii oe'nepauuu or

ii.oi.ioiz Nt qr:i" pea npuKa3a lls613 or 29 06 2Ql1);

. Ilprxa3 Mllo6puayrfl or 31 03 2t114 N1253 <06 reepxgeuaa tfegepalsxoro nepevna yve6naxoo'

peKoMeH,{yeMblx K ucnoJlb3oBaHIlro np' p"onn"uu"' uMelotUlt-1-rc:rllcrBeHHyp a(xpeal{rautrro

o6Da3oBarerbul,lx npo'put" "ouuninom 
o6urero' ocHoBHo'o o6uero a gpeaHe'o o6uero

o6pa:oraxrr> (pea - ot ot'olll;" 
no"c u or 28 ne*6pr ?018 Jv! 345 (o oe'qepanb'oM neperr.e

. IlpnKa3 MuHlcrepcrBa npocBeluer

yue6uuxot, peKoMeHAyeMLIx K rlcnoJlb3ollaHrlto nprl peatti3aullx xMelournx rccynapcrBeHHyx)

aK(peauraquro oop*o"-"nono'* 
- 

npotpu* t nou-inoto o6urero' ocrollorp o6qero' cpeaHero

o6uero o6pa3oBa|r !)'
o OcrrosHaq o6pa3oBare,rbHat nporpaMMa OOO qac,Horo 

:!1"i^91:::ut"n*"ro 
vqpex(aeHut -

Jfuqeg Nll (cn)'rHtrtt) np'*otuo pelrenlteM neaaro'uqecKoro coBsra qAgrnoro

o6,i.o6p*oou.,",on* ry:'.XU ;, l*:#J;':UX-"dm::T ";i"L"^i,#.:1'"1
wBeD)l(aeHHat nxpek-ropoM J lul
is.os.zots;

|1 o|)llL'llmuI'oa l|n tllt cnulb''^t] uc |JL||'61!lt',|cnfudu|l|!c|io?I' xo.|In'lPK|tlo:

I fa6o enrH o.c. laooua" ?ffi;;; ;;";r;";' l0-1 1 K,'racc yfny6neHHbrii ypoBeHb M :

IlE,lu u IAI(AqI',I

I43yueuue xi'iuur B crapuei;t urro'le ua npoifu:rr'rloM ypoBl{e sanpaB'leHo Ha aocrtlxeHrn

"""otttt* tilt"Xat,,e 
cucreMbl rnaulii o $yugalr'teurarb'blx 3aKo'ax' reopnax' samax xrrtunu'

neo6xoattl'tt tx ,qla noH NiaHBt HayqHoii KaprtlHLl Mupa;

. oBJraaegfie yMe[uqMn *upunt'pntouo'o Belqec'fsa' MareplaJlbl tl xHM llecxue peaKII r'

BbrtroJrHfiTb,qaboparopHble '*"n"put"n't.o'' 
npo"ooo"to pacqer61 no xHMuqecKdM QopMynaM ll

ypaBHeHrrrtM; ocyurecrBnt'r6 nu'un xlunqecxoii rntfopvaurln tj oueHnBa'rb ee nocroBepHocrb'

'o'pu"ntupoouto"" , npuH MarL peue'ue B npo6lerlultx caryaqulx'

. ptllBfiTtre no3HasaTelbHblx llHTepecoB tl LlHTerJIeKTyanbHbIX ll TBOpqecKIlx

crloco6Hoc'reil B npouecce !{3yqeuHt x!'lMrlqecKoit nuyn" " 
ee Brraqa B TexHuqec(liil nporpecc

rrlrBxJr.Baunr{, cro)t(Hbrx n npot'uop"u'oo'* ny"";;;*;;-t uaeii' reopuii ll KoHuenuuii coBpeMeHHoii

xllMLIi'' 
aocn'Ttll e y6errcaeur:ocur B 'roM' rllo x,,Mllt MoulHblil 

'lHc'rpyMe,'.r 
lo:aeitcroua ua

oKpy)Karcuylo cpeAy tl gyBclsa orBeI cnleH Hoc'rx 3a np!lMeHeHlle nonyqeHHblx 3LlaHrlil rl yMeHIltl'

' nprlMeHcllle no'ry'rcr tltx tlanrtii lI yirleHuit A'1t 6e:onacnoii pa6orlt c reulecrBautt o

la6oparopun, Oblry n Ha npoutuu'",Io"t p"t""no npotu'""K x 3aaaq- B nosceaHeBHoil 
'Kfi3Hn'

n'e.qyflpexaeHutr "sreuu,1, 
r'arocrurT-x oi"o 

-toopooot 
u"no":1i i ::lJ':i:^T:]1, 

apeae; Irpo'eaeHut

;:;;;;;;;;;;;;* pa6or' corHarenbHoro Bur6opa npoQeccru' cs'3aHHor c xr'IMreH

APo$a, 2017r;
2. fa6Puenrur O C. Xuuur'
ii. fa6plelau O C Xuvtut

Vuy6,Teur'utii )poBeHb l0 x'racc l\l : npoSa 20lorl

vrriOr.""tl,r vpo.."b l I Knacc \1 !po$a' 20lot

3aaarr i



O,{Eoii n: saNueiitxux laaaq cpeaHero o6pa3oBaHnt' t(o'iopbte peant$ytorctl Ha ypoKax xrlMLIx'

npoSeccI'IoHan bHoro n]'rI];

oop""pouu:"1-,1)1Tl",T[""";;:;:"AflTff 
"Jil1#,]X";"#fi " ;#""?:

rrocT Xerrut. 8CnO.'tBOBaTb fiploopeTe

npouecca;
. cQopM[poBaft' ooHoBbt xllMfiqec(ltx :naruii' ueo6xoaal'lltx_arc nogcenHeeHoit Xll3lttl'

a-or,"t" Qy*-o"int'rn" .qa,toneiteto coBepueHcrBoBalttlt 3Ttx 3HaHttii' a ra('Ke cnoco6crBoBarb

6eonacxovy noneaeHl'llo B oKpyxaroqeii cpe'ue lr 6epen<uouy orHouleHlllo ( Hei;

. pa3Bnrfie no3daBaTejlbHblx t'IHTepecoB B npoqecce caMocrotrelbHofo npuo6perenur

xr.lMuqecKux3HaHiixcflort'3oBaHnepa3rtl!]Ht'lxltcroqHtlI(osltHOopMautl'11
. Bocllr'traHne y yuo*t""o y6exneuuocrr B no3 TtlBHo; po'rttt xlrMru B )KI'l3Hri

"oup"""nnoro-J6t"""uu, 
n"o6"oa""o"tt *"nu""*n rpaMorHoro orHo[leHI]t ( cBoeMy 3aopoBb]o u

oKpPKaloueii cpeae

,Brterc,,
. noaforoBka yqaquxcn

B yqe6HoM n,'IaHe Jluuet N91

orooaltrca 204 vaca :a nna roaa

nocraBjleHHoii qerrI,

' oflpeAertrb HecKonbKo nlreil

r oco3HaHHoMy Il orBercrBeHHoMy elt6opy >xu:uenuoro I

MECTO NPEAMETA B YiIEEHOM TIIIAHE

<Cnyrnrrx> Ha 3yqeHlte npe{ue_ra Xnunn na yuy6leunov yponne

ruyqeHrt, 102 qaca B ro,q' 3 qac B He'cenrc'

trJIAItI{PYEMI'IE PE3Y,'II'TAT6I

JIu'rxocrnole PelY,'ru rlrst

- B UeHHOCaHO-OpueHTauuoHHo; c$epe - oco3HaHxe pocc iicKoii fpar(aaHcKou

uAeHruqHocrn, narpuorx3Ma. lryBcaBa ropaocrtr 3a poccl'liicKylo x':-1"1:"iyi,:"t*v'

- B TpyroBol-l cq)epe - forosHocrb K oco3HaHHOMy Bbl6opy '{arbHeiiueii o6pa3oBarenbHoi

Tpaemoptttt B sblclllei LD(ore, rAe xtlMHt ts'raeror npo(lurtupytoueil AI'tcu'{nn Hot
''"-_ -l 

e no3naBarerbdoii (roruuruot-loii' lrrenrexrya'runoi) cc!-epe - yvexue yflpaBllerb cBoer'I

no3HaBareJrbHoii AetrertbLlocrblo, roloBHocrb n cnoco6Hocrb K o6pil3oBaHxlo B ToM r'lllc'Ie caN4o

;;p*";;;;;, ;^;;-xeur,,4 acei xor3r.ir't; co3HarenbHoe orHoMHue x HenpepbrBnoMy o6pa:ooanrrc

l(a( ycroBnlo ycneurHoii fipoQeccHoHanbHoii ti o6uec'rBeHHoi; aetrenbHocrr; 4opM'lpoBaElie HaBblKoB

3KcneplrMeHTajrI'Hori ll ,'lccjlgroBare,6cKoii qeqre'lsuocrul yqacrfie B ny6lu'tnou npercraBreHtiu

G;;;;" ca"rocro"terunor', no3HaRarerbtloii aetreJlbHocrll. yuac'rue o npotll'runblx orxMnt'{aaax

ia:nr"no,* ypounei', u coorBercrst'tr c xeraeMblMli p$ynbraraMrl aaeKBarHoii caMooueHrofi:

' 
- "'c$epe 

c6epexenul 3aopoBbt - flpllHtrrle I{ pearu3aqut qeHHocreii 3ropoBoro ll

6egonacnoroo6pa3a'(ll3H!j,genprl'TueBpeAHblxnpfiBbIqeK((ypeHI'',ynoTpe6leHrl'aJ,]KofoJI''
;;;;;;;-") "; 

il;ue snun"ii o cuoil"tuL" nopnonot"uttn"* " 
napKordqec*rx BeurecrB; co6nrcaeHtte

npaBxr rexHr(It 6BonacHocr!4 npd pa6ore c BeulecrBaMr' MarepllaraMx ti npoueccaMl a yre6noii

(nay.*roii) la6oparoprlli u Ha npou3BoncrBe

MeranPealrerttlte PeSY"qbrarbl
Pery.rnrlslr,te yrtunepclr'Jlt'Hble ytleOllble leilcrafi q

Bunycrutrr naYvnrcr:
. caMocrotreJlbHo onpeaeJltl b ueJlll' craBttrb lr $optuytlttpooara co6crBeHnble 3a'{aqr B

o6pasoaarersuoii leareJl6Hocrll rl )KlBHeHHblx cllryaloltlx;
. oueHtlBarb pecypcbl, B ToM etjc"le upt*o n lpy'u" HeMarepriarbHble pecypclt' neo6xoanulte

arq aoc-rx)xeH!1' nocraBreHHot paHee llefl '

' conocraBrtrb !lMeroLlltect BoltMo)(Hocrr'1 rr neo6xorrtuute

. opraH 3oBbtDarb :t!<lemrroustiji noncK pecypcoB'
IJrr aocatl)KeHut Lte,lfl pecypc6l;

aeo6xolnuurx aJlt aoc'fr'lr(eHut

Iocr'lJr(eHxt nocraBreHHoi uenu;



. Bbr6uparb onr[MajrbHr,rfi n]'rb noc'rfixeHl'lt uertl c yqeroM S(boeKrtrBHocru pacxoAoBaHllt

pecypcoB l.l ocHoBblBatcb Ha coo6pax(eHlltx 3TUKU lr MOpaJIU;

.3a,AasaTLnapaMglpbIuKpt,ITepu4lloxoTopblMMo)l(HoonpeAel[Tb'l]TouenblocTlrrH}.Ia'

. conocTaBJlrib norrleflHblir p$yrbrar aerrerbHocrlt Q nocraBreHHOil 3apaHee qenbrc,

. orreHxBmL IlOCJre.[CTBI4t Ao"trr',ann" nocraBreHHoii qeffr s y'le6Hoii aetTerbHocru'

co6cr seHHoii )xu3Hh x )l(H3Hr1 oKpyxarcukx no4eii

IIo:xaearensuue ynuBepca,lbHr'le yqe6HI'Ie aeiicraue
Brtnycxrrx naY'tn rcr
. KpttrliqecKll oueHuBarb u unrepflperlrpoBarb uHoopMauurc c pa3H6lx no3r'Iuxu:

. pacno:uaaat u $t'txcupoBarb npoauBopettltt B IlBOopMauuoHHblx tlcroqHtll<ax'

' ,rcnoIb3oBaTb pa3nuqHLIe MoAerbEo_cxeMar!1qecKue cpeacrBa ant npeacraBreHut BLltBreHHblx

B rH4op\'laurroHHbr\ ucIorlH Kax npor Bopetlllii:- - I qqyurg"tun"Tb pa3sepHyrbli nnQopuauronnlti'i llouc( u craBrrb Ha ero ocHoBe HoBble

(vqe6xgte lt nosHaearenbHble) 34,[aqll'
. rcKarb x Haxoaurb o6o6ueHHble cnoco6bl peuleHn' 3aAaql

r npHBoAtlr6 Kpl'lru'lecKxe apryMerlrbl xak B o-'tlol eHllu co6crseHHom cyx(qeHllt' TaK n B

orHoueHlru let:arBuii u cy)K,qeH u lpyforo;
. aHanI,13xpoBmb x Ilpeo6pa30B!'lBaTI' npo6teMHO-npo'ruBopequBl'le c'tryaql,lu;

'";;;";il 3a paMxtl yue6uoro npenuera 
- 

ocyurecrBJltrb rle,Ie'anpaB"'IeHHE'rtt .'oxc'

BO3MOXHOCTI1 IUITpOKOT nepeHoca cpelcrB l'I QnocoooB aellc'rBInt'

, BbicTDaqBfit, uHAnBuayanbHylo o6pa3oBaTenbHylo Tpaemopfilo, ygrl'rhlBat ofpaHllqeHru co

cTopoHbr lpyf x yqacrHliKoB x pgcypcHble ofpaHxqeHllt'
! MeHtTb x ylepxnBaTb pa3Hble no3tlultu B no3HaBaTerbHou

\ qr,n erev, oopMyn poBalb o6pajosal enbHbli:i lanpoc tl BblnojlHtlTb

"^"otar] 
ettono: c 

' 
aB/ l b npo6ne\4y oa6olarb HdI ee pelxeHllev'

[o3daBaretbHoiji aetrer!,Hocrblo l,I nolqHHtrhct)

I(ouvYur'rnarlnttstc ytlrlBepca rI6Hl'Ic y\16ur'le aeiicrBlla

Bbtfiyct(HxK HaY'l]lrct:
t ocyul€crBJlt'rb lenoBylo I(oMMyrluKaullrc KaK co cBepc'rHIiKaMx' TaK 11 co s3pocllblMtl (xaK

BH).Tpr obpa3oBare,'lbHoii opraHr3alut!' Tax ti 3a ee npelenaMu); -
. np ocyuec'rBjteHtir rpynnoroii pa6orll6birl' I(aK pyKoBonureneM' TAK tl rl"leHoM npoemHoli

KOMaHIbI B pa3Hblx polrt lretepa'topou' uaeii' Kpltrl]xoM' llcnorHI4Te'"IeM' lpe3eHryloulhM ti r' 'q )i
. pa3BeprlyTo, JlOft\HO 14 TOqHO ll3JrararL cBoHl To'lKy 3peHllt c uqnotrb3oBaHlleM aaexBaTs6lx

leare,rsnocrr (6tnl yqeHrKoM ll
KO H CyJrbTaTU BHbIe (byHKtIIrLl

ynpaRrqrb coBMecrHot

(ycrnrtx r: nrcluexnblx) tl3l'lKoBI'Ix cpeacrB
. pacllo3HaBaT6 KoHifIXhTOfeHHL'Ie Clfyaurlll fi npelorrpauaru ronrlruKTbl ao HX amuBHoil

Qa3br;
. xoopAxHrpoDar6 ij BbrnoJlHrrb pa5ory B yclroBrtx BrlpryallbHoro B3afiMoaeiicrBut (tinx

corieTaHr'lt pealbHoro x B !i pTy'Ln ITHOTO):

' cofrlacoB6rBarb alo3lluxn qjleHoB (oMaHAbl B npouecce pa6orbl Ha,q o6u]llM

npoaymoM/pelxeHxeM;' ' . np"oaro"n"to ny6nuqHo pe3yn6Tarln uH,q Brl.qyarblloi:i ti rpynnoBoii reqrenbHocrll KaK nepea

.,r roPlleii3Ha(oMoir, TaK x nepea He3HaKoMotl ay!
. nol6npart napruepoB,unt AenoBoii tQMNlyH Kaqtiu llcxo,lt li3 coo6paxeHri'J

pe3ynbraTxBHOCTtl R3a MOAeiicrBlit, a He nllrlHblx crMnaTurl'
. BOCnpllHrlMa'rb KplirlillecI(lte 3aMerlaHIlt Kax pecypc co6crBeHHOrA pa3BlITI'lt:

. TO'lHO X eNlKo ibopMyntlpoEarb (ax Kpurx'tecKlle', Tal( I'j olo6ptlTe_flbHble 3aMeqaHl'it B alpec

,{pyatrx r}oaeii o po*noi o"rouoii t' o6pa:orlarotr'rroii KoMMyllH(allrllj' tc6erat nptl3ToM Jlllr{HocrH['lx

oqeHorrHbrx cyt(aeHrii.

IIpeAMeTHI'IM peSyJrr'TarnMll H

Ilunyct<rrttx ttn 1'z'ry6'tettttu tI lloalte Iut)ntu 1ctt:



- pac(p!,lBaTb Ha flplrNtepax poJlb xh^4Hh s +opMrpoBaH[r4 COBp.eMexl{oii HayqHo;l (ap'tt{H6l Mfipa fi

B npamuqec(oir AetreJlbHocrln 'lexoBerc, B3ar;M;cBt3b Me)KIly xljMi'ei 1l apyrfiMx ec'recrBeHHblM!

notju"Xinro"toroouar' 
Ha 

'.pxMepax 
craHoBJ]e'tle x 3Bo,llourllo opm' \ecKo; xtrM!fl 

'.aK 
HayKu Ha

Oa3JrLqHl,lx u0mpuqeCKI4x 3Tanax ee pa3Bl4Tllti

'-]"';;;;;#;;;; npu""tno-"n"o"'""nHbre cBt3H Me)KAy crpoeflreM aroMoB xuMnqec'.ux

greMeqroB l-t nep}loaltqecKuM "t""nJnt"t 
ceoiic'rB x!'IMllqecKxx greMeHToB tl ux coeal'IHeHr't'4 B

cooTBercrB!{n c norot(eHlleM xrMltrleoKtx 3JIeMeHTOB A nep!{o'4ltqecKo'i cLc'reMe;

- aEaJllt3t'tpoBarh "o"tuu, "tpu"nn"- " 
caoicroa eeuecre' ,.111)::ni" 

tono*"nlt,r ocHoBHbrx

xr,rMt{qec(ltx reopllii: xfiMx'recxoro "tfotnn" 
optun"u""Kllx coealtlleHttii A M Eyuepooa' crpoenur

aaoMa, xrlMfiqecKoi "u""n' 'n"tpo''it"t'"*oi 
o"""ou'ou'" (Hcro'r !{ ocHoBaHlti; ycraHaBJlxBarb

npurlllHHO-CJIeIcaBeHEbIe cBt3fl MeXAy cBoiic'raaM'l BenIecTBa x ero cocTaBoM l,I cTpoeHIleM;

- npltMeHlTb npuuunu 
"u"t"tu,r"uecl<oii 

MexayuapoaHoii HoMeH(rarypbl Katr cpeacrBa

p*nuurir" 
" 

,o"nt,,d,nnuun" u"'"c"o no tlx coc'raay n crpoeHrlto;

cocTaBjr'Tb MoJIeXy],]'pno," u o,py*yp""," t|op*y,,'oI neopraut''.ecKhx ll opfaHfiqecKux BellecTB

*uK ltocttrereii ItHOopMauHx " 
J;";;i; o"t"o-uo' "to 

cBoircrsa\ u npnHaaret(Hocrti K

oflpeleleHHoMy (naccy coeauHeHvll; ,-^,,,.acrnn cBs3r{: KoBaIreHTHoi (no,rapnoii,

- o6ltaHtrb nprlpoay I'l cnoco6bl o6pa3oBaH'1" "n*""*l:f^-t^Y,.
HenoffpHoii), rtoHHoii, Merar'Iliqeo_;' ""oipoo""l 

- c uenbro onpeaeneHltt xljMrqec(oii a(TtlBHocrri

Beuec'rB;

- xapaKTepx3oBarb q)x3ttqecKxe cgoiicrla seopranarlecK[x u opraH rlecrltx BeuecrB i'i

vcraHaBJluBarb 3aBrcu"o"to qntnu""nntlBoiicrB BeU{e;TB orrl{na I(pljcrajlnri'lecKoii peuerxrll

- xapamep 3OBOtO tuoouot"pto""" 
- -u 

nt"tn"n"" xl'lMfiqgcKtix cBoiicTB npocTblx Be IecTB'

Boaopoa;blx coeafi l{eHtrii, BLIcudx oKQlt'4oB ll rltapoKcxroB'

- npIt80AIj.r6 np'""po' *ntn'oi'* p"aou"it' pac(pblBarcuxx 
^ 

xapamepHble xltMt'IllecKne

cBoircrBa Eeopaauilqe"nu* ' opt"n""t-"'nn* oe'urecre lliyver:uirx xJlaccoB c Ilerblo ux uaeHTll(pul<au r

x o6brcdeHxr o6Jlacrx npuMeHedllt, - npoBeaeHnr peaKuxfi lr- 
l onpao"n"to MexaHx3\l peaKuritl B 3alrxcllMocrlt or ycroallu 

.

nporHo3rposarb Bo3Mo""o"to nou'"'iln'o i'*nu""*n" p"onunil Ha ocHose rnna xllMI'lqecKoii cBt3rl ll

"Y"T:il"nTilf""^^:::,:::*:::":""ffi:l:frX':";:Tr,,i:"il:,""J"T#ff"$':;;"#;:^":iil,,*
xapamepa B3ar'iMHofo BltttHtrt aroMo8 rl M\r1'::]"::.:,:-::;:;';o, *llr,, u "r"u.n"" 

*u""q""no.o
- vcTaHaBr Barb 3aBrQirMoulb c(opocrri xnMxqecKoii p"ll-*^ 

-l
o";"":;f ;',1";;;;;;-q;'"p"; ;';enbio onpe'qeJleH'r' orr'tM&nbHbtx vcnoB ii npore(a'x!

*y"1,T:i:#,|"H:u."n".nu."nrt 
cBq3L Me)K''y KnaccaM Heopra'lrqecK x ri opraHtrlec(tx

BeurecrB ,qrt o6ocHoBaHut np"'iu"n"o'""oii uot'"ontno"t" fioJ1y!leHIlt HeopraoxqecKtlx 11

opaunnua"nr* 
"o"o'"eHrlii 

3aaaFHofo cocraBa ll cr?oellrlt'

- noa6uparr' pro."ntot, y"nou'j-" t onpta"'"t' npoAykrY 
i-e-1fi.11-no3Bottrtoul 

x peAJlx3oBarb

na6oparopnlre x flpoMbllxlleHHble "nocoCii?nyntn"" 
BaxHeiiultix HeopraHtiqecxtlx !l oprAHuqecK X

BeuecTB;

- onpeaentnr xapaKrep cpenbl B pgynbTaTe rlaponrlla HeopfaH,ll'lecKrlx r'i opraHu'leq(rx BeulecTB

u nplrBoatlrb npn*"po' tnoponntn'u"t""tu u noBceIlHeRHoil l(lt3H11 qeJIoBeKa' 6lo:rontqecrltx
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oore ?reMeHToR R coea HeHlrtx. 3 KoM6lrHxpoBAHHI'le 3anaqll

,(euoncrpaulrr. ttonn"*un" ttnfnpolHble IlcroqHtlKrl yrneBoaopoaoB> Cpaluexue flpoqeccoB

roDeHHt Heq)Tu rr np!1po'qHoro t*ui bop*ooon'" -He+TtHoii 
nneuxrl Ha noBepxHocrli Boabr'

Karalrmnqecruit np"nn'nt nupotp"nu Ettuop"nn" nupotl'uu'u s 6eH:ttHe ll llcnapcHlte pacrBoplfient x3



oMecr.r. llnaBreHue napa$LtHa u efo oTHoueHlle K soae (pac'rBopeHre, cpaBHeHhe nnoTHOCTeil'

cMaqxBaH[e)'Pa3AeneHuecMec{6eH3'lH-BoAacnoMoubroAeIxTeJIbHoltBopoHKll
Ilo,lyqeHlle MeraHa I'I3 alrerara Har?xt rl r'trpo(cnaa Harp t Moaenl MoneKyJl aJ](aHoB -

tuoo*r*"nruot, u o6aeMrible. fopenxe Merana' nponau- 6yranosofi cMecx' napaQllHa a ycnoBurx

rc66rrKa u {eaocrarxa rrclopo,aa Bspuo cMec MgraHa c Bo3ayxoM
"''-_''illopo"taprnt"uo," 

u o6o"""ott Moaerl,' Mone(yrr crpyKTypHbIx '' 
npocrpaHcrBeHHblx ln0oMepoB

anKeuoe. O6be[4ulle N'IoAer MoJIe(yn arKeHoB' Ilory'leHT e 3'reHa fi3 STaHora O6ecuse!rlsauue greHov

6n"'*s *ry o.oi,]yi:i:ii'i"".'.:::,H'ffffl; TlffJ:ff]iffiH"lTilT"';#:,",e Aue,,reHa
Ilolyveutre auertrrena rt taPor

c 6povnofi oolori. B3allMoaelic'rBxe aug tneHa c pacrBopoM nepMaHraEara Ka'lllt fopeHlie auqrfireHa

B:a[NroAeicrs e aqeruneHa c pacrBopoM co'ru r'lenu n'rn cepe6pa'

Moaer'-1 (uapocrept(EeBbl€ rl o66eMdbte) uorexyr arl(aa eHoB c p&3JlrlqHblM B3axMHblM

pu"roro"li""* 'r-cor:eii' 
,(eno,T uu"pt"uuu" *ov''y"u 

. 
M^ol:il^-(:::"::"0*""Bbte x o6'beMH6re)

MoJIe(yr arlKa,{rleHoB 
" 

p*n,"nott uton"tblM pacnoilot(eHlleM n11-cEt3eli Koaryntu'lt M'leliHofo cot(a

xayuyxonocos (uolo{at, oayBaHeuKoB xll14 QxKycaJ

lllapocrepr(HeBble MoaerI'l MoJleKyJl tltlknoanKa HoB li ullKrloreKcaHa K pacrBoPy nepMaHraHa_ra

Karxt fi 6PoMdot: Boae

LlJapocrepxcueoue ll ooaeMHble Mo'[eJllt MoneKyn 6eugo'ra n ero roMoJIo'oB Pa3aeneHtie c

r]oMorqbro aeJrure.rlbHot BopoHKll cueor 6es:or - soaa PacrBopeH e e 6eHlotle pa3rlxrlHblx

;;;;;;;"J; ; ;;";."::,':T:: 
"9:11iff:;;T;*:ilH"r:ffi n.;3;# ;;;fl"i:; u':ff;.l

eerqecrs (nanpunep, oaa) oeH3onoM

6pounoii loae lr pac'rBopy n"ptnntonutu *a"n"' nnnyu"nn" nrlrpo6er:o'ra' O6equse'llisaHre

ToJrvo,roM IloAKucteHHoro pacrBopa rrepMaHrAHara (arnt 
'l 

6poMHoii Bo'lbr
'""'1;;;;;;;;;;;;;oni't"' i not'pot'ue voaereil MoneKvn ar{anoB 

.2 
Cpaoneu'e nrot'oct' I

cMgcei B 6eH3xHe 5 lloryqeH e aqer 
"IeHa 

Ii ero peaKulill c 6polflroii Boaoii tl pac'rBopoM

*o*"i1ffl,fjiJ;epzli,tuse 
coeatllleHrrn cnuprrr' co'ar tr r<raccr$rrtcautta cntrproa I'l:oneptta

cnnp-.oB (nonot(eHr4e .uopo*"unonuo tpynn' 
""'nnnt""ooon 

tllin-?-ol"To crercrD) (Dfi3x'lec( e

""oi"t"" 
'i""pt""' 

"* 
nony""n"" Mer"torenyr'"pua" BoaoporHat cst3b oco6esBocrlt 3tempoHHoro

;;;;;; il*; 
"nnp-o 

xu"tu""n"e cBor-rcrBa cntrpron' o6yctrooreuHbre HanuqHeM B Moneklnax

rrapoKcltjlbHblx fpynn: ooplt3oIraflxe ajlKo'ontroB' rganuoaeiicrlle c raroreHoBoaopoaaMn'

MexMoneKyjltpHat tl BHyrptlMoneKyJltpHat aert{aparautlt' treprttJ)nrcaurr' oKucreHlle rl

;.""*p;;;;;;;.';",ptou o"o6tnnottn csoiictu nnoroaro*trbrx cnrlproB Ka'iecroeuHas peaKuxt Ha

ir-noJu"itno," "n"prll 
Baxneirruue npelcraBllrend cllltproB o 3uo'lo'li'recKoe aeilcrBne MeraHona x

oranora. Alxororu3u, ero noctencrBllt llpodlu'rarrttra alxoroltl3va

@ero,rut. Oenol, ero tpu:nT ecxne caoiicrBa x nory.leHxe Xurrtlqecxue caoitcrea ifeuola xar

6ynnun" e.o atpoanrro K",not*ole cBoi{crBa B:arrrugoe olugnue 
'iroMoB 

Il 
'pynn 

B MoreKyJ'Iax

opfaHuqecKllx Be[tecrB Ila nprnepe r!euora flon rcor'aencaura , 
tlenora c oopua:rsae taolr

Kaqecrseurias peaKurtt Ha rpeT or"Ilp'iueneune {errona K'raccut!llriaqrlT 6eHojlos CpaBHeHue

K!.rcjlorHblx cBoiicrB seqecrB, co.qep'(au x 
'riapoKc[nblly]o 

rpynny BOAbl o'IlHo- ll rlHoroaroMHblx

i""pa"", 
_O*""" 

3,rexrpoSnrsuoe 3aNleuleHlle B 6eH3o'l'HoM l(orbue npuMeHenlle nporBBoaHblx

OeHo,'la.*-_ -' 
A,"uaearrntr. (eronsl Crpoexle uo"leKyJl ajlbaeruaoR ll (eroHoB' Ilx lt3oMepllt ll

HoMeHXnarypa. OcoOeHrrocrx crpoeHua nap6ourlnuxoii rpynnbl orl3tl']ecxre cBoiicrBa OopManbrertlaa

ri ero loMoliofoB OTAerbHLle npercraRfiTetll anbaefllaoB Il (eroHoB XnM!r'recxne cBoiicrBa

arbaerlraoB, ooyciloBJleHHbte Ha'rllqtteM B uojlexyLre xap6ollu;lloii l-pyJlni'l aroMoB (r[apllpoBaHxe'

oX']cjleHtleaMMarlHblMIlpacTBopa|Yr11o(cluacepe6paIlflupo(ctlAaMeA'l(II))'KauecraeuI]ste

iruou"" "o 
unor"atolt ltearu[s nolruKouA"n"nunti tbup"tunoattllAa c 4)eHonoN4 oco6eusocrlt

crpoeHdt,r xriNrulrecxrx cBoucrB rceronoo Hyr'neoSr'r:r** "ltl1":.i::.::1" 
x rap6onrrsuuv

coerrlleHt{tM. IlprcoeanHeHte uuaHoBoAopo'qa ll rtirpocyrrrfrtra narpna B:arMHoe BrntHlle aroMoB B

rao,,rexy,nax. f aloreruipoBaHtte a,tbAefllnoB tl KsroHOB

I{ap60}loBI'Ic Krlc.rlorl'I' l'lpoerlue lrolexy'r xap6or'looux (ilcJlor tl Kap6oxctlrl'lloi rpynntl

I{laccusnraura u ,ota"nnotypo nof6onoou'" nutno" (Du:tlqecrtle cloiicroa xapSonoBblx Klicnoa rt tlx

9



3aB[C!rMOCTb OT CTI]OeHl'ltl MoneKyn Kap6oHoBble KltcIIOTbl B npupoae Dxorofuqec(at polb

;;pil;; Kncroa.'o6rque c"oiicroa ,eoprannuecKrix u olfaHrrreckl]x Krlcr.ro'r (B3auMo,aeiric'fBtje c

MeTaIJlaM!{, o(culaMu McTarrJIoB, oo!{oBaHltMtl, co"rtMl)BLltHne yf'lesoaopoaHofo paAttKala Ha

;;;;;;;";;;t."cror'I PeaKqt{t :repn$r,xauua' ycnoBnt ee npoBeAeHtq xtrMlt'{ec(ue cBoiicrBa

;d"o;;";" (ap6oHoBbix Kricnor, o'6y;noBneHnoie nan"'"t rl-cB'3u B Mone.yne PeaKqnu

:rerrpo{alsnoro laueueuna c y'racrrer"r 6eH3oii{oil Kl4cnorbl''-- 'C'no^nor" :tllpuI. Crpoenne cJloxHbix 3(bripoB' l43oMeprt cro)t(Hblx 3t| poB ((yfneporHoro

cKenera, rr lrexcxraocoeal) Ho*""*no,rypo cnontn"'* :$upoa O6partluocrl pearulllt :repl$urauutl'

."ooonna 
"nor*"o,* 

od)xpoB PaBHOBeCne peaxuull :repu$uxaull!4 - fx'upon 3al oaKTopLI' BJll{trculxe

Ha Hefo.
)Kxpbr. Xrlpsl - cJIo)tGEIe g{upbl rnxuepuHa lJ-{ap6oHosblx rrcrot' Coctag r crpoeHle

u,"pou. Hoir"nonotypo " nnu"""4tn*i'o'*npoo Mu"nu Xuplr 
-s-npapoae 

Euolot'uuecrue <byuxulttl

)N{poB. CBoiicrBa t(ltpoB uMl'lJreHnc xtpoB, noilyqeuxe-Mrrla O6rqcHeHue Molol!trx cBotlicrB Mbtna

i;;;;o;;;"rr-rx )r(t4pos' Maprapru ron"ire o cMC o6'ra*res'e Molounx cBoiicrB Mblra r

CMi (r cpaonetrnr)
' 
Pa"uetnot" aaao'r". Bltutlcrenua no repMoxtlMrqecKrlM ypaBHeHttM

AeModcrl)nulrl' ofi3uqecKlle csoiicrBa 3TaHora' nponarlo'la- I u 61"ranora_1 lflapocrepxueBble

MoAeJlr Mo,'IeKyn l{joMepoB c MorrcKyrltpHblMn Qoprurynar'rr C-1H39 
,1-CaH1OO 

Ko"'Ix'recrBeHHoe

BL,rreclieHue Boaopola m cntipra HarpxeM cpannenrre peaKllllii fopeHfit-3TujloBoro r nponuJloBoro

cnuproo. Cpaouenr're cKopocret otot*o'qe;"tu"o Harpllt c 3TaHonoM' nponaHonoM-2 rjlluepnHoM

;#y"*";';;;;";o ognpa rlorvve*'e.. crlolK'oro :!:p:t .::::]:'* 3retra ''" 3-rauona

Pacrroprjuocrl QeHona B Boae np' o6u'raoii n noBblllehHoi TeMneparype BbITecHeHue QeHo"'la x3

$enomra narpun yroJlbHoii l(rcllorori Pea(urt OeHo"ra c xnopraoM t(ere3a (III) PeaKult! QeHona c

ibopualuaerrrou LllapocrepxHeBble Moae'rrl Mo'leKy'''l ajlbaefraos u x3oMepHblx uM (eroHoB

O(ucreHxe 6eH3a,'IbaerHAa Ha BosAyxe Peaxurtt (cepe6p-qHofo t"pllll]' OK!'rc'leHre arlbaerrlAoB

rlrrpor.clraoM Me,att (ll). 3na(oMcruJ " 
tlutnu""nu*n "o;i':]"o-l-:-tl^olopolx 

(ap6oHosbrx KtlcJro-r:

MypaBbuHoil, y(cycHoii, nponxoHoBoii, MacnqHoil' uaBereBoit' Jll'lMoHtloii' onedHosoii' creapxHoBoii'

#;;;;;;; -B".;'-a 
6eu:oirsoii n"c'oru,. o.r,o,',e",re pa3n'qHbrx rap6ouoortx -""r1] 

i_.1o1-",

Cpaoneuue Kucllortlocrrl cpeabl Bo'IlHblx pacrBopoB MypaBbxH:: tll1;i*"fi (tlclror o'(trHaxoBon

MoJltpuocru. llo,ryqenre nplltrHo naxHyulero ittoLnoro ri[rrpa' Oruoruestle x 6pouuoit soae n

pacrBopy nepMaHmHo'ru oonu" np","noniii x Henpeae"IbHoit rap6ouolstx rlrclor fllapocrepxneesle

Monerfi MOreKyJl CjIO)(HbIX 3(pllpoB l',M3oNlepHblx llM xap6ouoonx ruclor otnoLugtlue cjltlBollHoro'

noaeorHeLIHo.o r'i MaulnHHoro Maorra ( Bogr:rrnr pacrsoparil 6po*1f-1"p::::uuuto ounu"
""^'"";;;;;;t;l;;,;e onblr,'t' Pacreopex'e .rrtrruep''"u i ::l:,. .^T^l'^toaeiicr'ue 

r'lnqeprBa c

Cu(OH)2. Pex'r:(fnrauxt cMecll Bo,qa-3raHon (L-2 craa h) B3allMo0eiicrBHe iDeHora c pacrsopoM

ueno.ru. pacno:HaBanna pu".uopur"4,anon -ro notp,r" " 
-"p.6:*:111" (6ap6orax BblAbrxaeruofo

Bo3Ayxa lrrx aeiicrsue crraonot't ttt":rorltl B3aHMoreficrBIIe (beHona c 6poMHoii Bo'[o; Pacno3HaBaflHe

BOAh6lX pacraopoB (beFo,'la tl tnnu"pnnu 3naxoucroo c (!u3uqecxliMll cBor:ic'rBaMx oraerbHblx

npeacraBHTetieii aJI6,qerllaoB n *"'unoo' auerarble'liJla' aucloHa' BoJtnoro pacroopa Qopualuaerltaa

oxlclenlre orarroJ1a n ]TAHanb reaKul'l' (cepe6parroro:epxala>'^orcrtclenle a:ru,{erlAoB |I1,{poI:]3:Y

venu (ll) lloay'lenr" ,p,nonuq'up"'o'oo"'lt'onnto no'nnt"po Btatrvoaei:lctotte pacrBopa yKcycHox

(lrcrorbr c varrueu (uttnnou), ol(cllaoM Me,lfi (ll)' fllapoKcuaoM n'elleea (lII)' pacrBopoM KapboHryra

Harptls, pacrBopoM cr"upoto *u'n" inl''nuj dnunotn""i'" t o6pa3qaI^I4-:ion(Hblx 30rrpor ortourentre

anoxHbx 3QxpoB n uooa n opton'"""*rM BeuecrlraM (nanpnvep' rpacrlrerrlr) BblBeaeHxe )Ktlpuoro

ntrla c noMoulblo cno)t{Horo 3Qlipa Pacrloprlmocru )olpoo B Bo'[e ]l opraHljqec(tlx pacrBopnrelltx

Pacno3HaBaHrie cJltlBoqHoro "u"'o 
n 

"optopn"u 
t 

-notot:lo- l-T:l^tneHHoro 
rennoro pacrBopa

KMnO4 flory'Ieure Mbtna CpaRHetllle *ototuux ceoi'cro xogqiicroeHuoro ltstla tr CMC B xecrKoli

BOAe.

Srcneprrrterrta"rt rrue 3 an.lH' Pacno3HaBaHlle pacrBopoB auera'ra narpllr' xap6ouara uarpttr'

curlxrara Harprt rt creapara narpra Pacno:naoanu" o6!*--1::..^"1:::'iHo'o MAc'qa rj MapraprlHa

flolyueuue xapoouoootr rucrorsr nr nrt:ra' flo'ry'reuue yxcy$ro11 l1:.1:-::: 
3 aqerara Harpxt

yr.lleBoabl. MoHo-, Atl- t norxcaxapliabl flpeacraBll'rejrll Ka)KAol],rpynnbl

6uo,toru.tecxal pols yan"ou.uoo' I4x :na"euue s )Ku:llr qe"loleKa lJ o6uecrBa



MoHocnxap[ar'I rfio(o3a, ee $ttsu'recxae cBoiicrBa CrpoeHue ]'loJIeKyJrbl PaBHoBecht B

pu"tuoi, 
- 

-anoiot. 3aB[cuMocrb xrlvuqecrux cBoicrB r'[ro'(o3bl o'r crpoeH[t MorehlJrbl

B3auMo,ueiricrBne c rlrapol(cuaoM MeAu (ll) IlpH KoMHarHoit reMneparype h Harpe8aH!1u' gTepx(bnl(allur'

pau*u- n""paAp"noro 3epKa.[o), lL-tlullDoBAHtle Peaxqt4r 6poNell r 'r]oKo3bl: 
QnuproBoro'

MoroqHoKncroro. fnloKo3a B npxpole 
'EuonorliT 

ecKat poJlb rrloKo3bl flptlMeHeHue rIIIoKo3bl Ha

ocHoBe ee cBoiicrB. opyKro3a I(aK u3oMep fllloxo3bl cpannenue cTpoeHst MoJIe(yJl Il xr'IMtqecK'rx

ceoitcro rro*o:1, u (tpyrcro:lr' Opyrcrora r np po'qe lt ee 6tlonofltqec(at ponb
----' 

Auca*aptgo,. 
' - 

Crpoenue atlcaxapllAoB BoccraHaBr[Ba]olqle l'i HeaoccraHaBjl Barcufie

aucaxapEA6l caxapo3a. raKTo3a, Manbro3a, ux crpoeHlle 6no'roruqec(aq poJlb f ApOnU3

,q[caxa;!AoB. IlpoMbtlxreHBoe noryr{eHlte caxapo3b] 
''B 

npxpoatloro cblpbt

Ilo.lncaxaplast. KpaxMan t{ ueJltloro3a (cpaBHmelbHat xapakrepllcrrKa: c'rpoeHue' cBo;crBa'

6uorornsecxag polr) Or:rnuecxre cBoilcrBa no"I caxapllaoB XIlMuqeq(l1e cBoiic-rBa flo"'IYcaxapxAoB

irop"""a_ """J"""up"aou 
Kouecru"nnot peAKu!'tt rla (paxMan flo:ucaxapuau B np'.po[e' Hx

6uot,orn,tec*a" potr" flp"*euetue non'i"u"opuAou flo-usrue o6 xc(yccrBeHHLIx aonoKHax'

B3ar{MoreicrBue ue,'IJ1}oJlo3r'l " 
n"uptunuu""*n"" ll Kap6oHoBblMll xuc.tloraMIl - o6pa3oBal{xe

cJroxHr,lx 3ibtrpoB'"-"" _ 

4""-0,,^atpnunu. OSpa:ur'r yrreBoroB tl ll3aennii x3 H(x B3a MoreicrBlle rrrc(o3bl c

Oy-.r,;;;;;;;;';rcroro;r orHoue'ue pacrDopoB caxapo3br t'l MAnbro3br (nar5o3br) K ruapoxcxay

Me,Eu (ll) npx HaapeBaHtlh u3naKoMreH;e c Orcti'lec(rMlj cBoficrRaMu uetr'ltoJlo3bl x (paxMara'

Ha6yxinue ue,uroro3bl I'{ KpaxMajla B Boae floryqeHtle Hlrrpara uenlllono3bl

,llaooplropHl'Ie onL'll-bt' Ognaxou'teure c ibr,l3x'lecKxMr cBoiicrBaMl'l rJlloKo3hl

B3ariMoreitcrBre rtloxo3bl c rllApoKcllaoM vel (U) npu o6brqHblx ycroBntx fi npu !{arpeBanuii

B3arMoaeiicrBxe rrtoKo3bl ll caxapo3bl c aMMliar{H6IM pacrBopoM oKcrlaa cepe6pa Kuclorgltit

,"oporna 
"u"opoao, 

KaqecrseHHat pea(qfit ua (paxMan 3HaKoMcrBo c (orreKuriell Bor'IOl{OH

3r<cnepuneulalulole liulrlrltl Pacnolnalanue pacrsopos'nlo(o3bl u rlll{uepllHa

Onpenelextre ua,rrsltt KpaxMara B Meae, xnebe' MaprapfiHe

A3orcoAcpxaIrt e opraureecrrre cocruIlcHHtl AManlI' Cocrag u crpoeHue aMrlloB

KnaccHibuKauur, r.r3oMeprq ti "o*"tnnutypo 
aMxHos ArllibarnqecY: lM 

Hbl Anarnu rlolyleulte

aMxHoB: a,'iKLrllpoBaHxe aMMtaKa' oulttonou''"nn" rrrlrpocoeanxeatrii (peaKutlt 3fiHuHa) on:rqecxre

cBoiic'rBa aMIlHoB XllMHqecKIJe cBoiicrBa aMtlHoB: n3atMoaeiicrBue c Boroii lt (llcj]oraMll

foMoro i.lecKllii pta apoMarllllecxxx aunnol AlxlutrposaH!le x aunJlilposaHt4e aM}]HoB B3auMHoe

BJ]']'Hllea.roMoBBMoIeKyJlaxHanpxMepeaNlMtIaKa'anll+a,ruqecKIlxIlapoMaTqecftuxaMHoB'
flprveneure autlnoe

AMruo,.ucu,ro1.r,l n Oe.nKx. Locra8 r crpoeHlre MoueliyJ'r aMllHoKltcllor I4:ovepra auruot<tlc'rot

ABoiicrBeHHocrb Kl'lcJlorHo-ocHoBHblx cBoitcrB aMHHo( c-llor !1 ee np!'t!lllHbl B3arMoaeiiqrntte

aMrHo(rcJror c ocHoBaHrrMr b3afiMoAeiicrBxe aNtrno36l c rHApo(cxaoM rtlearl (II)flolyqegne

caxapaTaKan6IllI'PeaKq''noJIl,IKoHAeHcauI]uaMllHolll'cJloTCutttErlt'tectneBonoKHa((anpoH'3HaIIT
, ap.;. 6roro.nu"cout poJMMllHo(tiqllor' fIpHMeHeHue aMuHol(xcJlor'

EeJrKlr Ka( npdpoaHble ollonoJlnMep6l fIenrHAHa' rpyn a aroMoB tl nenr alla! certu flenrr:Jllt'

Ee.rKx. llepBlrqHaq, RropnqHat " ;;;;"' ttpyntypot- 6erxos 
-X'vrqecrre 

osoiicrsa 6enKoB:

ropeHxe, nedarypaltxt, rr'upo,!u3, no''ittutnnu'' 1u*t'uiel peanunr 6rlo'rortrtec(xe (byHKutiti 6en(oB

3sageHtte 6enxos. Llerseprx'lHat crpyKTypa 6enI(oB KaK arperaullr 6e'rxollrr n He6enKoBblx Morexyl

fno6a,,ruuaa npo6,'reva 6errcOroro ro,'IoAaHltt fl IJyTtl ee peueH t
HyK.IIexHoBr,le ruc,ro:r't trutlui't nnan crpoerltit yKneorlllloB floHtrtle o nxpuMHlxHoBblx ll

lrvprrHoB6lx ootoDallrltx llepBuqHat, BToptiqHat 1l rpertlqHat c-rpyKTypl'l Mone(yrbl .AHK
;;"";;;;; ;;;; Aun , 

'pHr' fetnar urxe'eptta rr 6xorexHorofx' TpaHcreHHbre q)opMbl

)r(rlBorttblx Il pacTelltll-i

flenroncrpaulll. (Dl13xqec(re cBoiicrBA Merfi'laMrlHa fopeHrie NIerllJ]aMrlHa B3a Mo'leicr8lle

aHllJrrna }j MsrlulaMrlHa c Boaot u *n"'o"o*n otsouenrte 6errola tl aHujluHa K 6poruuoii ooae'

Oxpanloanae r(aner{ anrnfiH-oBbrMu KpacurentMr' O6"rrllll^tl::^,S**uuona"ribHr'rx rpynrl B

MoJIeI(yJIax aM HoKlicror' Heurparu3alrltt uleroqt,r aMtlHoKl]clloloii HeiiTpanl,l3aqut KIlcllo'lbl

aMxHo(ncloToii' PacTBopeFtue !t ocaxleHI{e 6elrol ,{enarypauln 6e,1K-oe' Kaqec'rgeHBgIe peaxuux Ha

e"nnrr. fr4oo"nu uorercyitr [FII{ u pa3trut]Hbrx BtllloB MoJIeKyJl PHK O6pa:uu npoayitroB tluran}ifl Il3



TpaHcreHHbrx sopM pacreHufi l' )KLBOTHblx; lleKapcrB I'{ npenapaToB', It3foToBIeHHbIX c IIOMOIrlbto

t"t""o"ill;"J:l;J;o,e 
ofll,Irl,L rloc-rpoeHxe Moaenei Mone*yr lBoMepHbrx aMliuos cr4eunsaeNrocrr

auluuna c ooroii Oopa:ouan"" con"t' !"ttnou 
" 

n""'otut" KuqecrtseH[ble peaKutln Ha 6enKri

D'no.,'or'l\ecrfi "*t"u"o'" 
utt'iitto^' Btt"*'not flougttle o,^outaltusax l4x KnaccrQtrKaufiq

n o6ogsaqexlte. HopM6l norpe6Jiexli"--u*o*nnou BoropacrBopuMble (na,npuuepe oumr'lrua C) n

'#J"T*hHi: $Jfi t,"l:,,_:'m*il::i#:r""*ti 8"fl"d"**T*ilHrJ""l
BuraMtinoB (C, PP. rpynnor B) u Nrpo

oepMeHTLt. non Tue o q"p"into* nun o 6uonotu""cn"x Karalln3aropax 6er(o3ol_t npxpo'{bl'

3naqen e s 6uolonrr ' npn""n"tn" i'nio"l'tn*no"t' rtnu""ttQrrartnr ibepveuros oco6ennocrn

crpoeuxt I't cBoicrl $epMeHToB - 
l"'"otnuno"to n :tf(lexrusuocrl 3agucuuocrg am BHocrll

rbeouenra or reMneparypbl " urr "pto"t 
Oco6eunocrtl crpoeHnt cBoilc'rB B cpaBuenllr c

n"opaur,nnaa*ttt" ttutal]rcaTopaMr'
Iopnrourr. flon'trre o ropMoHax KaK 6lo:rorrqecxr 

'1"t1:"1''L-^:"t"ttuu*' 
BblllolrHtrcurlix

"nro*p'n,.y. 
perv*unro -'"1"j:iffiil:::',%:xi:Tn iffifi'll-tH",;i#Ti"^iliiiliil;

npol,l3BOIHble aMtluoKI'ICJIOT' noJllln

'iptonou' """pu' "-'""*"1T1.'l'-ffi?llli^illliJ-**qec,.,jx npenaparax rpjnnbr re(apcrB:

,"""0,*iil,oi"lil;Ti",i:"":,1ifi:;;;(;;;;;;nn'"i, u*nr"n s"o'u"ui'e cnoco6o' rpnMeHeH'r''

lexapcroennste rlopvot Kpu,rnue-''c"op"ue"K e clreaeH t o 
---Bo3HI1(HoBeHlM 

x pa3Bnrxtl

xuMuorgpallrtt MexaHIt3M 
'"u"tnn" 

n-t*-Jtopo'x reKapcrBe'Hblx npenaparoB' c'rpoeH e N4o"rleKyr'

finceu^'repror. uopnorrlKrl' Hapro.MaHm r]ff,if;"1'j'"^il':li*ros. 
rlorue'raN4n'rr. tr4nrmcrpau x

$T#i"ili+"iJ;"*'* ru#*rru;x'1u".":: *?#:ff 
"""-?ff 

:T:i[.y::ii
flraKar firr.{ (olorPaMMa 

" 
nto6pont"nn"n' crpyt(T)pHbl\ 

-Sopr'11'n 
:crpa'ullora' TecrocrepoHa'

a.(peHarlrHa B3auMo,ueucrBre aap"#;;;; t;;t-;"'p;'r Fecll Bi'rnoeoq.np po'qa ncyrtrHa (uBerHbre

DeaKqi{r'i Ha 6etKIi). llnaKar6r -''' *oo"tiutt"' " 
t}op*yny"^.1}j3agy"1b$aHtrnoBo'1 ttrtcrorbr'

rnrrapoQortlgBot t JrolKHou an-lpioo'n*uo; n'i"not' 6"ntunn"nnullJllltlHa' 'rerpautlKrriHa'

ue$orarorma. acnt'ptt"o 
^. A R Da( erbHo^,t vacle O6rrapr>renle

;,tlu.;i^;",1',',il","1TJ't,?:Ji,l:ffi;:'il;'ffi"1-"ili:ii;r;t"'- 
oepve'.ra'|HBHbrii

r',{poJlli3 KpaxMaJra noo o"i'"tun"li 
'oilnn*o' 

Pa"no""nu"- tt"poKcllAa Bo'{opoaa noa aelicrnrev

raralasrt ,{eilcrrue o"-opot*-""tu'"'"t''l"""ot,I0 cnHrr!'t I4cflLrraHrle !acrili#TlTil."lil::;il;
s soae rl cortlrloit l(rcnolc uoHhpy'l{cHIe acnllpllHa B. InroBoii '1e(df'

fuaporrrBa 
'1.nr4 

**j,"r'ryT_iL:: tK"l,l;*Jll""l,:;tl'#;ll3l 
"praHr,.recKtl\ 

coearirerrir. yrneBoaopo.xbr

.,',o.,"IlTl',i""."11i;HflHll "';;;;;"K;;";;;," 
n,rcno.sr vrreeoa' AM,r'br, aMli'oKucrorhr,

6errtr' 
l l KJlllcc

Crpoettlre lroMa' AToNr_ c!'lo'l{Eafl tlllcrtlua' tapo ?neKrpoFlaq o6ororra 3lemporlt a

npo'ono, i,4n*po"p " 
-"*I'3^#;:]'ilJ:ffi::T#fi"; 

op6,,ranb oopMa op6ma,,eii (s, p, tl.

*"xli;$*#*'# rui" iffixl#:T*xi*in""lx" x"ffi":il';'Txy::":::'#::HT
vpoBHrx. flplrnulrfl nuynt :n",.,iinnuo (topvyra arovor t"it"il"^l fpatlrrecxne 3rempoHHbre

4op"yro, n npaouro fyua r'"'l"r''o*o-ip*l'"""crae rlopuyrtr aroMoB ereMeHroB 3rempounaa

,oricctQrmutl" :neuenToB flo ceMe crBaM

Bl,retrrtrr'te oolto*uut'i' 
- 

^ntoB 
xllMllqec,t!tx lJIeMcllroR Ba''rerrtrute lJleKrpoHLI

Baresrurte Bo3MoxHocrtr -";; ;;;;':;"-;" 3JreMe'roB rar Qy'rur'ra xx HopManbHo'o ri

Bo36yr(aeEHoro cocrottll'tt Apv"t 4'on-'op"' onpe'{erttouxe Bar'leHTHble Bo3MoxGocnl aroN4o&



HaJrnque Heno.qereHnblx 3reKrpoHHbrx ttap. Ha*ue cro6oAu'x op6'a:rei. cpaoueuxe Barei Hogru x

cTefleltI OI(ltC.IleHIlt 4rrrcMq yrMrrltcc{nx g,reMeHTOB A. I{.''""''- 
n"a_p*o"n"""ui 3a(oH n rlepxoAli'lecrafl c,.caeMa x','Mt*lccl

Me'AereeBa. rlpegnocr'r:rrr't -"p"';;!;;;'-;;;n:rerne t!amo:ron*recroro varepra.,ra' pa6orrt

noerruecrBeHHllKoB[t.lf"pu"n"y"u't't'S'XtO"p"l',"pu'A3-lI9]rYfyaA)kAHLIoreHAca'Jl
Io. M"i"pu, cbe3a x!{MirQB u xopn"pv"" ;;;;;'";; ;";t*"a '{ h Metae'reeaa orrpurte '[' 14

Meuaereeor*r nepr{orrqec(oro .onuni n.pu- q'optvnunoer3 ero,,rolltoSrarbHat' Beprx(ar6HaJI u

axaroHalrblras neplroa qecKue tout"i"otin tl'pnoa^"tcn";' 3arcH'x crpoeHfie aroMa I'l3oronbl

Corpevenuoe noHtrre xsMrrtec(ott'-;;;;;;t"; loooto""pto"to r'-Mo3rIr' Bropat Qopvyrupoexa

reprorrrqecxoro 3al<lnu n"puoouut"*a" "n"t""u 
n 

""pot"u" 
utoMa @ti:ltqecK ir cN{llcr noptlaKoBoro

rioMepa SJleMeHToB, no*"pou 'pynno' 
n neproAa flpnrnuut r:u^eneurt Merar'trnqecrtlx

HeMeraJrJrrqecKr.x "uoic.o 
el"*"t.u' u;py;""-,; neplioaax' o mM-qffi 6orrurlrx I:::T6-::.1T:'

ip-'" d,op"vn"po" *1 ]-?i"y^:"TT "if:ilj::lf xfi ;"Ji:#Tilfi li:"jf"#;'ffi.;l::[';
c creMbl xttM qecKllx 3JIeMeHTOB A
*u*"""i#,iJf.tnou"'. 

ooroo$cperr' KarorHrre ry'ru (::rerrpouno-ryreorte rpy6xrt)' 'oreru
3JleKrpoHHblx o6raKoB (op6lrrareil) p*n""tol ti'op*oi Pa3nxqn6le oapuaurst ra6luu llep'4oatreecKoii

cncreMbr xr.rMr*recKtrx 3JreMeHToB ['r'r' v"iol'nt"uu 
-o^6pi3-ubl 

npocrhrx BeuecrB' oxcu'{oB il

i"ooon"noou ,n"t"nroB 3_ro neplloaa u AeMoHcrpau t nx cBoricrB

crpoenrc Beulecrlra' Att";;;;;t" c'"cteuot' xt*uuccr{iltl 
-cRfl3t" 

Ea,,Haa npupoaa

xuMuqecroi cBqs'. l4o'Ha, *rr""#u"'air"_'" ,,orno," *p*onr"u"c(ue peuerK KoBa[eHTHat

xrMuqecKat cBt3b ee nno"tuq"in"u'in":-.no t""on"t*y -:ltl^:::ltt: 
(o6vesrt'tii rl aouoptio-

aruenroptluli), no ,n"*po-p'un'"nonicrrt (no'rtapraa, rr rrenorrPnaa)' 
'no 

cnoco6y lepexpolnaurtn

srrempodHbrx op6lra'reii ("uttt u nn"j' 
-* 

niutno"''" (orrnanul,^131;1aa' rpoiiHat' norropnar)

florspuocrr cBt3u u nontpnocrb tun"'*yno' xp""t-nftrlec(lie peLJerK lnt Belrecro c aroi cat3t'lo:

aroMnaq tr MoneKyJrtp'at u"tonnu"'""J*oo *in"'u"tno" cut:b r1.11^Tallnqec(at (pltcrarnrlqec*at

pelusrxa Boaopon'ao 
"u""u, ".rn*un"nir"pnoo 

u unl"pnton"Yilllll:,Y"*n""tt o6pa:osanur rott

cBt3n ,,t ee 3uaqeHlie I4oHHat "-to"nui- "i"o"n "n"ti' "nyuti 
no"anentnoil nonqpHor: cBt3ll' nepexoa

oaHoro B!{aa cBt3d B apyroii; pt";;;; ""; co":eii o oauov'-oeuecrne Croircrra xoBaJreHr'ox

xr.rr'lrr.recroi:i ctrln. Ho"o,*o"*o""", non"prcyerlocrb' uanPaailea uocru' J'eoMerptlt Monehy]

ru6Dulfl:aquq opontnnti''n 'lti"t'pxfl 
MorecyJr' sp] - rtt6prrau:aurl y anKaHoB' Ro'llbr'

u"""u*u, an"u:a sp'_ tu6p"ln"uu"" y 
"otann"t'n'i 

6opo' u'(vHos' apeHos' alteHol' rpa$rra

sp - ru6puru:aulr y co"""t"1'o Otp"'""' a'rtolttoo' r'ap6uua l_eouerpttr MoneKyJl Ha3BaHHblx

BedIecrB.

,{ucnepcuure clcrellbl lloHtrlje o r cnepcHblx cllcreMax Arrcneporounaa cpeaa ll a}lcnepcHat

,1*o,["""'"'',"nou *"'1].r:. j:1'::ij"llr',,n:;ruru";ffi-: #;"ffi:L"+''ff]x;
xLtAXoii cpeAofi : B3Becil, xojlroll,[Il

;i;;;""u;". cruepesr'rc Moreryrrouue I''crtlHHbte pacrBopbr'

Teopne clpoetlul ""*tuit**- 'n"*urron- 
A lvi' 

-By-r'nepona 
flpeanocbtnKfi cosnaHrls

reopr{u crpoeHuer puoot" np"ot*i}"tint** 
.ix 

; 
^"1t,^1^^?::*lt 

o xepap' @ A Ker<vre)'

c6e3.[ ecrecTBollcflblTareJleu I tt'lnt;'"pt' nnuno"t'lble Ka'lecTRa-^A, M D1'Ueposa oCHOgHlte

norloxeHrlt coBpeMeHHoIr 
,."opn' itffiui Brtabr ll3oMeprrll l::Y":l'ti" " 

Feopra, 'IecKoi xuM'rl

B3arMHoe BrrtHre u"o*oo " t--J""y'o* opraHrt'lec(ltx 1 1":1i15""*t* 
nerqectn ocuoe'rte

HalrpaBrellrt pa3Burllt reopxli t u;";" 3aBucllMocrb cBoiicra Beqecrn He roJILKo or xfiMlllecKoro'

Ho n or lrx srleKrpo'HoMt "o"t';;;;;;"t-;;;;'"tpotnn" 
Ianuyn""oH'brir 1r M..oMepHbrii 3QQeKrbr'

Crepeoperyupuocrl l xt|M rr. Ar.raremfi,recKtle
Atlare(Tllqecrrtte octtolsl o6ruuocrlt aRyr Beaytunx reopllx

ocnogut o6unocru taop'n n"pnutlu"no"t A tr4 MenreJleeBa H Teopn crpoennt A M E)'rrepoBlt B

cra'oBreHI'tu lpa.otot npe ntectotninnoi nunonntnue OaKroB' ]qacrrle a c'be3lax' pycc*xu

MeHTanmgr). npercl(a3aHllrl t"o""'* tn"^t"nto"_ Ga' Se Ge lr IloBblx Beulec-lB - rj:o61'rana) !l pa3Burlltl

(rpfi QopMyrrpou(u) --....^--,,- n.u^RHAre noHrrltr xrlMrlu BMC: crpy."rypuoe
flo,rlvep"t opldHll'iechll< I HeoplaHHt'e\Kfe OcHoBH"lc-flolltll

3BeHo, crereHb no,'IliNIepr,.autirl' ;;;;iy;;l;;t"" rtacca cnoco6rr nonyeeHrrn floIIIiMepoB PeaKurrti



flonuMepx3arrnx ,n noruKoHAe'calrur' crpoen'e norlt{MepoB: "::I1lT.:::i" 
OopMa MaKpoMoreKyn'

(0ucrarJuqsocr!, aMopQHoorb' *"pJoi"tyn"puo"to riont""p"' olt-1:::t-**t" r'I Heop'aHnr{ecK'e

tiuuuuir. nnu"t"u""u,. Botroosa 6'onolnuepli: 6elrlr u nyrnellHoBble l<iicJlorll

^'t - ^;it;;;;;;;;; ln.t"*ot q""to'" u"ur""tuo t{ cMecr't KnacctrouKauut x'rM qecKtx aeurecrB no

.fljerore. CocraB cMecefi PaqrBopbl PacrBopltMocrb BeuecrB Iftacc q)uKaulli pacrBopoB B

3aBucuMocrl'i or cocrottt t pacrBopeHHofO Betuecrla (ltorenyl'tpuble' MorehryntpHo-ltoHH6le' oHHble)

Trinbr pacrBopoB no coaept(a'urc ;;;o*;;t" u"tt"iuu KoHue'Tpalxt pacreopoo floanrue

;;;;;d;;;";;"'""a, Kna""'4'u*uuu" qxcflepcHbrx crcreM B 3AB''tMocrx or arpermHoro

cocTo'Hlt' Allcrrepc[oll'oI,l cpe,Ilbl n ,,r,lcnepcnofi {a:ol, a Ta.(e no pa3Mepy alacrau' fpy6o,aucoepcllte

cl,lcreMbr: 3MyIIbc lr lr cycnes3lt4 Lon*intn"p"n"e. Kolr'rouaHlle ! creMl'r: soru u relr: 3$$el"r

Tuflnart. Koaryrtqrlo u no"ouono'* puttlopax Cnnepe:uc R rertx Pac'lgrHhle 3anaqx Pacqerbl no

xrM Lrec(uM QOpvyrar,,r. t,U"u"r",, 
"ut!inr,'ol" " 

non*n"rr (MaccoBat aola> u <o6r'evual Aorr:>

*ornonan-uar"a" Bbl'lllc,T eHue \'1o''ltpHoii KoHue'lrpau ll pactoop:.u... 
. ..,

pacqergr,rc a:laa.ru. lracqeTbr ni *rn nu""*nr ifopuynru Pac'rersr. cBt3aHHble c IIoHtTlltM'l

<MaccoBafl aoJlt) n <o66eMHat oon"' 
- 

no"non"ttoo cMecfi Bbrlxc'leHlle MontpHoii xoHlleHTpallfiIl

oot' uooi""*on.'no 
un ' Mo'nenr Kpric'r'rJuflrrecrrrx f.t--':::"::'*:::: l.,l* ''"no'' 

thno\1 cB'3erl

Moreru Mojie](yr pa3rntlHoli t"otttp"t 
_-l{oo"nt 

(pxcrarnnqecKtlx 
.peueroK 

arMA3a H rpaqlura

Moaerr voreryl 
"ao""pou ""pyo'rpioii 

r npocrpancraenuori r:ovepln- Moaeru [prcraJl'ltiqecxrx

peslgTo( MsranroB. Vol"r" na uoaly,ir'noo i,opou, oTpar(aloqfie 
.npocrpa 

cr'eHHoe pacnonot€H]le

sp3-, sp2-, sp-rxoplialiblx opo"To""il u to'""yno* opraHllqecKxx ti HeopraH!lqec(ux BeuecrB'

Korne(uxt tljlacrMacc n eoloxon 
- 

O6pa:uot n"optnnn"""*u* notllMepoB: cepbl nnacr[qecKo '

il"+";; ;il;;, nuupuo '-oP 
Molein 

"on"nyn.6"'rros 
n IHK o6pa.urt p.,*trnux cucreu o

lnrpioi", .p"ool Korrry,rauur CI"epe 'lc 
.)Llr'l en Tunar'rs

,rla6oparopHbre onr'tl.r'r. 3uarortcrEo C l(oJl',eKulltMl',I tlllueBblx' Mea u!{HCl(tlx ll

6tolomqecrux releli n rorar, , tony"tnut nornortaxoro pacrBopa xroprr'ua Ne"lera (IIl)

XrMu\ecK e pearutru' l{tracqrt[tI|raurt lttMtlrrecltltI l^"lY"ii 
R oprlflxrtecltoi u

HeoDrtlH qecroil x tun flono,ru" o *n"ltltecroii peaxuttrl' ee orrxqre or tllcpHoii pea(Llnx Pea(uuu

ffiil;;;;; ;;',ot"p"o,u"u Pea(Llnr' xayurde c rr3N4eHeHrreNl coc'rasa BeulecrBa: no qrrcny !'

xaparr'repy peafupytotlt u oopo'y'ot"*"o u"ul""to ip*'o*"nut' 3aMeueHBt' o6rilena' coeuuuerlrn);

no lr3Me'e',.irc "r.n""", 
o*r"n"nn"- iOgp " n" OBP); no .:i"."^l-""y ttl$try , -!'_:::.^il

uuo'"p"u"""*u,;; * o*: !1"":;*;:ll"J:Hi:Il"";xlli1T;:)l;:'ilXH:Jr"&:'f""#il::l
no ucnolb3oBaH rc (aranBaropa (l(a

tl uoHHbte); no Btay 3Heptu!1, "n'uu'pytur";t 
pearulrrc (Qoroxtlrtl qecKlte' pa,qrlaulloHHble)

)Jlem poxrlMll\ecKue. TepMo\t1lv I l'iec(lle)
BepotrHoc-I b nporeraHIIt ^""'iu"'ntr* 

p"u'tuuii 3ar<ort coxparrelrta 3Hepria BHyrpeHHqt

gneprrt peaKuxit 'r"nnoooii 
'"ptp"n.-r 

i"pn''*ut '''*t-'" ypnorreu r rr Ten'lora o6Pa::osaHug 3axolt n I'l

fecca 3ntponlll Bo3Nlo)KHocrl' npol"nnn''o pcarurlii n 3aBllctlNjocrli or ll3MeHelllq itlep"lrl x

tntoonEiaonoatu 
xnNtueec,.tlr pea$ufiil 

'DaKropbl' 
Ir'lntloulrle Ha c(opocrb peaKuuii rlotltue o

cKopocrtl. Cl(opoc'rb .oMo- n rerepo'eHHoil peat(uiail 3nepf'ta amtlnaullr' (Da(ropbl' BlllltrcLu e Ha

c(opocrb peal(ultii: nptlpoaa peartlpyloutlx BenlecrB' (aT anll3a-I\)pbl'-JeMneparypa' KouueurPaullq

Karanrc r!Mo- t-'l I€TepoleHHblr' "" ""*onutto' 
(DepMeHTbl' tlx cpaBHenne c HeopfanfqecKnMll

KarajlBaropaMn. I,lH'r6uropLr " 
ootonnt"ua"nn" "ru'. 

nouep*no"to conprl(ocHollellfit peartlpyloullix

u"t""ti,rt"u""no" 
p^BnoDecue' floHqrre o xtlMllqec(oM paBrloBectltt PaaHosec.ute xoHueHTpautlr

prnu*".I"o"* p"u,,ou"""" ron"ton,Io palnolecru ,(Dart'ropbl' 
BJIHtK)rutle Ha cMelueHxe paBHoBecllt:

r(oHrreETpauut, raBneHue. TeMnepalypa flpxHulln Jle Ltlarenbe 
-

Oxrc,,rinerruo-roccrur" ", 
rii"n"ti peanurrrr(OBP) ^Crenenl 

orrrc:reaun K"*:"1].11.1:

peaKulit B cBere 3rekrpoHHox "eopnu 
Otnoouo't norrsrns OBP N4eroll'l cofraBneHrt ypaBHeHllrl

oBP: Mqror grempoHHoro **'i 
""roo 

-"o'ypeaxurrii 
Brnrtrre cpeabt rla nporeKaHue OBP'

K,'raccusr.xaurr OBP OBP e ooraFIIqecKoii \ vllll
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S,,renrpo,ndu.recnlq Alrccoq aqllt (3A) 3ler-rpolrru u- He3JleKrpoJlllrbi Mexagltgl't

3remponlr'uqecroi on."ou'uu" ^" 
f*rflrrnbrM BLrroM **i.-!j"T:"1 KaruoHoB r aHuoHoB

Klrcrorut, cola, ooroean'" u 
"ue-r " 

t 4lCTeneHb 3 A u ee 3aBxc Moqrb ornlupoabl 3rempollrra u e'o

KonuenTpaultx Kolcranra o'""uu"*"' Cryneu'taraa '{ttcco[laut{t Cloficrla pacraopoe

9JrempoJIdroB
BoaopoaHbrl noKa3arenb Atrccoquaulit ^ 

Boabr K*-ia^::. auccouuaqur' I4onnoe

rp"^"ioJt,i" i"o",, g"o"poanotl no*Jut"'" - pH Cpen' eoax'x pacrBopoB 3neKrpo,rt{roB 3HaqeHBe

uioopoono- non*uteJtt aJlt xllMurlecKtlx l1 6rororulecrrx npoueccoo
""--'-?"oponrrr. 

floHtrHe ruapo,r'3a' fHAponn. opraHll\ecKux !{ HeoplaHnqec(ltx Beuec'fB

(ralorexaaxanoo' cJ]oxHblx 9Q!lpoB, y.*uooou, 6"nnou' .tto; elo 3HaqeHI4e' rnApon!,]3 coJle' - Tpn

:;ffi;r,;;;;; .nrponn" 
'g"oepot'Mbrii *nporx3 flpaKrq'rec*oe 3Ha'IeHne ruAporlx3a K

" 
Aeuoncrpa(trr' nptupu*"n'J'npu*o'o 4ocipopa " 9:1"]i' 'Y:llil1i-:-";:;, 

r-l:"i$H;

KuclopoAa n. niponcn,qa Boropoaa. Bo,ubl ,4erttrpara[ut """:1i l:-i:^]
cBoficrBa y(cyc oi l(llgno'rbl, npruhar nto6put'*ottu peaxultii; cloiicrea MeraJIJloB' o(llcJleure

arbaernaa B (rlcJlory x annpto o o'oottno Peaxuur 'opeHrt' 
SBorepMtrlec(lle peaKutlrl

(o6ecqge'rrsaHue 6poMHoii Bo{bl u n"f"ontunotu KaJrrt 3TIl'reHoNl' rauieHxe u3BecrlM ap ) rl

3HrorepMreecKfie peaxuur 1pa:aoxean-J raltuiinoit celrrrpur' 6Hxpouara rarlrn B3alrNrorei;crnae

#;;";;;;il;u ""p"oii 
n cortHori Kricror nplr pa3nutrHbrx 'rcMneparypax Ir KoHqeHrpaqtrx

co,rr'oir (nc,Iorbr: pa3no)KeHne nepoKclrAa Boaopoaa nplr noMourrr o(c'Ia MaofaHqa (lv)' xara'la3bl

cbrpofo Mtca n rapro$enr' B:aT NlOAeiiCro"e untra pa'lJtilu'loi"loBepxHocrx (nopoUrra' nrr'ru' rpaxyr)

c (rlcJrmoi. Mo,{e:rl <xunqqero) "nol 
Ct"ttnu" paBHoBecln^ B^lllcreMe Fe3'+3CNS-= Fe(cNS)l;

oMbrJIeH!'re )KllpoB, pearurtll :repN$rra(uu 3al:tcttt'locrs crenenu 3'D yKcycHoi Kucllorbl qr

pa36aBneHtrt. CpaBneurle "uo,"ttu 
pJttuffi 

"tnnoii 
n 

"tnnn"rrlii ^*tt-o-r' 
MypaBbtiHoii lt y(cycnoti

KrcJIor, .trapoKcxaa Jim,,t KaJll''tr "-n-p"" 
linonnu"op" u t:Y::":'tI", "* 

oKpac(ll B pa3JrrqHblx

cpelax l4aantaropxat 6yMam u t" "*on*ooon"" 
qrs onpeaereHua pH cntoHbl xenyaorlHoro coKa'

rpyfux co(oB opraHI'r3Ma ""'""",."' 
Cfp''"*"""o'ii " t1'"pt"n"ntnunol'l.i:ipo'"t yueooroa Frlporu:

rap6onaror, cyrboaroB, cxixKaroB ulerotlubrx Merar''loB; HtrparoB u!IHKA uJlll cs ttlla (Il) fitlporus

."ou"oi;H"01?o,,"Ie 
oflb'rbl. I flory'tenae (rrcnopoaa p*n*:"-"I nepo*cnAa so{opoaa

nepMaHraHa'ra Kanllt 2 PeaKullr' nayutlle c o6pa:ooanlteM ocajl(a ra3a' Bolbl rnt HeopmH[qec(!1x u

oDraHrqec(ux nr"notl. l't.no'o.;Jnin'it' nn'onnu"opno; 6yllaru I'u onpeneJleHlit pH c'rrcalt'

,*"nvoouno- ao*u 4 Paln 'ldble cr) ldll 'Ilalrc lll'l coJlcll
"'""'^ il;;;;;a."n pa6ora j\r! l Cxopocr t' xtrwn'rec*xx peaKuriit x^H.MxqecKoe paaHoBecne

iii",rtt't""""" i,^o"T:l u\! 2' Peure're 3KcnepxNleH-faJlbHblx 3aaaq no reMe (rtirpoJM3))

iiit"at"^ t "-i""ltcrna 
Knaccu(r' raun" 

-""optnu 

"ue"*"* 
oeuecrs flpocrble ti c'lo)(Hble

u.r""rin*-6n*oo,, ,, nno"tutl'nnou'" f,rpor'rru f:ty:li' I( cJtopoilrtbre (xcr'rorbr'

Ar,rtforepnue rurpo(clrabl) K"ctloio'' u* Knaccfidlr(aurtt Ocnooauur' ux maccu$nxaulrr Coru

cpelHue, Kllcnbte, ocHoBHble ll KOMnJleKcHble

I{.naccutlruxaqll opranrqecNHx Beqccrlt Yr'qesoaopo'u'r tr xnaccr$nraura ::'":i:^:
3aBr'rcrlr\'Ioorn or crpoeHxt ytntpuu"o; uenu (a'rrlqlarl"recrcue fi qxltnx'lecKLle) u or KparHocrll cBt3ell

i**";;,; n narffi"n"n"O loMo'lorr\ecKtli:i paa flporoooarrr're y'nesoAopoaoB ralro'eHa,rKau6r'

cnupru, rlenolsr' aJILAerxrtl " n"to"u'' xap6olroar'le Ktlcrorbl rlpocrble ll cJloxHble 3(bllpbt'

"'.0""".#11"J,'I;,]HIX""';.Hl:"^H";?l 
" 

nep,oarqec(oii cucreMe c:,.poeH!{e rr* aroMoB. flpocrbre

BeurecrBa-Meranrbl: crpoenlie (pI,tcraJlnoB li MgraJlnlLIecKat xrlMrlLlec(atl cox:u Arrtorponur' O6ruue

ibrc!.lecKtle cBoicrBa MeraJlJlolr !1 soccraHoBIirerLHble cBoiic-rBa Ilx: B3AltNloaeilcrBlte c HeMerarraMu

(xlclopolou, rA,!oreHaMti' cepou, a3o1!M' so'lopololr)' c Boroiri' (uc'loraNiu' pacrBopaMx colleu'

opfaHurrecKnMr{ Beulec''BaMn 1"nntrt''n"u' raroteua'rxarar"r1 '-- 
r!"^111I,?): *t'ntutu')' co uero'laMtl

Orctrast n runpoxcnabl Merar'lJloll iuuntn"o"tu oBot:ic'lR 3'frtx coe'qllHeHtlr"t or creneHei oKricreH t

r"tgrallog. 3uaqelrte vera'!'IoIr B tlpnpoae !l )K!l3Hlt opfaHrl3MoB
'"'"'"""i,lopp*"t 

"ato."ro". 
nio'ltn" noppotu" Xlrt'l'eecxaq noppo:tra 3nexrpoxlrMrlqecrat

xopDo:rq Cnoco6lt :aururbl Mera"rnoB or Koppo3liLI
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O6uue cnocoobt no',ryqefiuq MsraJrJToB Mqmrrt'I B flptlpoae Msrarryprut n ee Bttabl: llllpo-

Lr rlrnDo- 3rleropoMerarnyprils. rne;;;;;;"Ou""nu"o" , pi.*opou coelfi*e'uii MsraJI]loB I't ero

anuuant".
HeMgaaJubl. Iloroxenue HeMETarroB B nepuo'll4rteaKoii cucreM€' crpoeHue lix aroMoB_

Sler.rpomplruarelunoc"o I'lnep"nl'e t'a!" npo;"tu"nnot no'Io)KeHI{e Boaopoaa B nept{o'[u'recroll

'rcreue. 
Hevgra,1arr - flpoorbie u"tai"o 

',qao*"o" x Mone(yrtpHoe crpoeulie ux' Anrorponua

Xlrluqegrne cBoficrBa HeMEra&'loo 
'_ 

Onu"nut"nonu" cBoicrBa: B3atiMorel-lcrBue c MgraJuaMx'

Boaopo,qoM, MeHee gJIeKTpoorpT qot"noi* HeMeranJIaMx' He(oropblMll cno)KHblMI{ BeulecrBaMlt

RoccrafloBfiretbHbre auoo"tuu n"*"tunnoB B 
-peaK{lttx :: .tt:l"I' rKHcJIopo'[oM' 

cJIo)KHbrMH

;#;;;;;-;;;;;;"no*n (*o'no;--"' ""pnoil 
n""n-u*rr u ap )'-'BoaopoaHlre coear'e'Lt'

HeMEraJIroB floly'tenle ux c'lnretut 'no"u"n"o 
Crpoerne voneryn u (p14cranJ]oa gTtlx coealMeHnr

iDr-i:uqecrne ceoricrsa Oruou:eur" n-uoo" H:""ntnue K cJlorHo_ocHoBHllx cBoiicrB B neplorax !l

rovnnax Hecoleo6pa3yrcuxe rl "";""6p;;;;t;; 
o(crabr l{rrcroponH^ble KucnorLJI }lgueneure

*rcrmnrtx ceoiicrs uo'""* onto'oou'"'"t;ilJ;;;" HeMerarJloB B Ilepuoaax x 
'pynnax 

3aBUc'lMocr6

*"0-"d:;H,iil;fil':;1x"";T:.ffi11,il1x,," *,"n*..:..::::,'o--*"recrcii reopHrr

Conprxeunsle Kuc,orno-ocHosHble "upo' 
Kno"cntSu*autlt opmHHgecKllx u HeopraHnliecKrlx Kttcror

o6ulre csoficrna n"tn*' oto'"oo"iill"un" 
_lfton""""nn* 

Il HeopraHnqecr(I1x Kllcro'r c MeranraMr'

ocnoBHblMu u aurlorepnultti on"nout '"'' 
''uipo^"rraaMx) 

c-con,rM-l':911:o"ont" cnoxHblx 30IipoB

Oco6enHocrs csoircro nonutntpuouo"nno'i t{"roii n to"noii xltclor Oco6enuocrr cBoticrB y(cycHo

', 
MypaBbll'ot l{o'croa ---''^ ,HeoDraHlr'rec(r4e ocHoBaHtlt s cssre nporoT ','rqec* ]l-"^lr"i,

*"^"""ffil;fi ':;.0#1il?"#""' ;#;;'""nu"- otnouu"n n xyu 
lle-orrie 

cBoiicrBa ureroqei n

HeDacrBoD!'tMbrx ocHoBaHt,ii c-"";";;;;";;;;lunot* otnouu"ui'' aMMriaKa an,soe' B:At'rtuuoe

urnon"" i-too o torery,'y aHllnuHa'

Autlorepnr,te oprarl!lqec(ne n n"optonnu"tout coeauuesru Aruriboreptlble coerrlHeHtlt B cBere

nooronmuqec(oii .r"op"' 
^ttpottpi"J"..o 

on"'oou l'l fllapo*cttaoB nepexorHblx MeraJlJloB:

o:artvoaeiicru'ie c *'tc"no'au'r 
;)(t:i:ollIi;,,", I(oMnreKcoo6pa3oBarlllll.l".u"o"t Koop.qrtHau!roHHoe

qrcno, BH)-rpeHHrr ",1"p", "n"ti"o--lq'"pn 
Hot"n*n"typt '"i::: 

coearHeHLrii flpr'IMepbl

coerluenlii AMOorepHocr6 u"unu*""n-' 
'otu'"oAei:icr8lae aMt{rloxrlcJlor co uejloliaM ' (llcroraM}'t'

cnxpraMlr, apyr c lpy.o" (oopotouunnl no'nn"""nao")' o6pa3oBaHne BHlrpeHHcil conrl (6xnontpnom

l{oEa). , up^nrrHHqecKHx coeIlfineurii. flourrue o
Feugru!ecr€g cnq:r' Nlet('qy KJlaccaMIl opraHrl\ecKllx u HeopraHHqec

reHerulrec(oii cBr3u !, reHErulreoKr,t'p*u* u ntop*ttt'recrtgri 
11 11111-r3cxoi:i 

xttMrru feHerHeecK e

prabr MEranJra (Ha npuMepe n-outo I i""'u)' HeMeratrra (ceput'r rperutuna)' nepexoaHoro 3neMeHra

(q{ura). feHeru'lecrli" pooo' u 
'"n"tnu'"*- "u"to 

u opton""""Kol'1 x!iMx (coeat'lHeEut rByxaroMHoro

yr,repoga). E4uucroo Mtlpa,aeurecrR rx Be[l9crB) n o6pa:ur,r' ' 
4ernoucrparllru. Korrexuuq <('raccr<f urauur Heop'aHtlqecKI'

nDeacrasmereii *'u""o"' oonl"*uua <<Klacclrrfurcauur op'aHtt!9ci(nx BeuecrB) n o6pa3ubl

noelcraur,rere' nna"coo. Moaeno nfn"rnnnnu""n,r* peueTox 
-Meran-noB 

Korrexu r Mera"'rnoB c

pa:notltlr Qtr:lvecrrt" "ooii"tnatn 
dt"n"oo"ii"tu"t 'utlit' 

Harput' MAr.Hxt x xelle3a q I(HcnopouoM;

ueJrogHbrx MeraJrtoB c ooao;', cnrpamrt' t[enolov; utrtta c pacrBopaMn co'lruoii tl cepHol KrlcJlor'

narp'r c cepoir; a,rrcMrHrj, " 
nooui, i 

"naa'o " 
pocrBopoM MeaHoro q'nopoca: anflMnHrq c pacrRopoM

earcro Harpa on"naot t 'uapon"'lu''*poto 
xoppottt Merallroa-!-3asttcllMocrr or ycloouii 3autrra

MeraJIJloB or (oppo3utrl oopilillbr Ln"p''nou""nn' totutn"'* noxpulrrtil 
^Korreruflt 

pyr' Snehrporr't3

pacrBopoB coreii uoo"nn npn"tn-"1i""*n* p"'t'"to* oaa' anMa3a' rpa$trra A"'uorpontlt QocQopa'

i.i",,-,i'.nopo,u n."'""^"";1".i,;1"0n:lffim;*l;tt;n ""li3,1ff"XTi,f iJ"llll;,-i.iii
c pacrBopoM 6potuuna xa'rrrr; -x,r"ffi; ; il"'o.u'-;npouooopooo. co,'reHoii KtrcJ'orL'r aMM a'.a

'#Jr::l"J #jif;ffi;"*"Jl ""p""n " 
y-"r"*o nucno-. B:a',tuo.aeiicrBxe KoHIreHrpr'rpoBaHHbrx

cepHoit, a3ornoi1 n""'o" 
" 

p*ooun"nf'o;' a:oi"on I\!lcr'lorbl c Nleatlo Peaxrltll <cepe6panoro 3epxana)

anr MypaBbr'IHoil rtrc,rorsr' ssati;;fi;unt pt"-ruopu 
'nlpo(crlna 

Harp t c (llcJlorHblMrl oKc[qaMlr
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:"yi;*;;,*#"x''; "TH;*ffi :Xi*:""i# " ililltq"l'"#l?]^:;:l*"J":ilil'-xT#-:
*r"no"onnn D uenoqaMl'l Ocyurectunen'e nPeBpaueHxii peaxu li nonyqeHlre KoMn[e(cHblx

"o"otnff*lootoono'e on rbr' ogsatorueue " o6p*1iY:-^-.:ie'{craBmerefi KnaccoB

HeopraHnqecKlrx ""4""t* 
,""u*oto-"-*"e c o6pa:ua"n npeacraBlaereil KnaccoB op'aHdlecKxx

u",,i.*u o."uno"n"n," " 
nonn'nu""ii'vi iftfmt"X5'1"""J"1'lllttlli; ".1i,'X"":iil

r;i:[i'#*"ffi*'J#ffi "rk#*lrururuun*:"ru;H:l;"f 'J":o#"J

flt.trDoKottaa aJrrcM Hllt
IIoarr 'rec*al Pa6ora J\!

IInarrrrqec(rrg Pa6ora J\!

IlPanruvec*ae Pa6ora 
j\!

IIpaItTlrqecI{at Pn6orir
co err.IHeu!4 ii.

3.Ilolyvenrle ra:os a rByqeHrle r'ix csoiicrB'

i. P"r"n"" ,n"n"pu"e'Tar'Hl'Ix 3a'{aq no opraHxrlecKotl xllMtlrr'

!. l"*anua ,*"n"pn"eHTanbnblx 3aaaq no HeopraHrqecxoii xtlMttu

m_'f Cpuunanna cBoiicrB HeopraHttqecK x l,t opraHuqecK x

IIPartTu'lecraq Pa6ora Jt!

opf aHnqecKtix BeulecrB

7. Ienettqecral cBt3E' Me;Kuy (raccaMr neop'aHur{ecKnx x

Xulrng u o6lrecruo' xrMuq rr trpou3ttoAcrBo XdM qecKat flpoMblulnegHocrb l't xuMuqec(ue

rexHororuIr' cbrpbe rnt '""'u""nu;'-Ifo"o'*n"nno""n ""oi I..:'"t:i::"*oo 
npoMblxredHocrn

Sneprts atu xriMuqecKoro npo*uo'o"tuui iuyunble llpll'qunbl xl'lMltqecxoro npolisnoAcraa 3auura

oKovxaloueri cpeabt !{ oxpaHa rpyAu 
"in' 

*'"i""*o" .'poll3BoaqrBe' oc''oBHhle cra'[flr xrMurtecKoro

noi'truoo*uo ipuuneH!{e npoll3BoacrBa aMMllaKa ,'' Mera'ora'

X*nruq ce",rucroe xo:"nctuo lit,,lau* ce'llcxoro xo:lgiic'rsa rt ee HanpaBreau'l PacteHtrq fi

ro.rBa, no'rBeHHtli:i nof'ouaFJUlll!t ^""""e""_tnnftl 
Vao6peluq tl ltx xracor(lr*auna XttNluqecxHe

cDencTsa 3agltlThl pacr"nto -puuot"'onoi" 
nu"'"o"tun" np MeHeHrlt ieclnllltaoB tr 6opu6a c ultutl

"t*t1"ffiT"f:1"""""it#1 
""rru""no" 

3arp13HeHr.ie oxpyxarolqeii cp_erbr. oxpana raapocSepst or

xtMuqecxoto 3arpt3HeHllt ^Cl*punu. 
nouuot or xfiMnqecKoro 3a'pt3HeHut OxpaHa arMociDepLl or

xuMrrrecKorc 3arpt3neHht '*p*u 
q'nJpot u 

_4toyHbl 
or xliMxqec*oro 3arpflHeHrig Euorexuoloml rl

t"n"- 
iXtlt#olio noscea'eatrlfl 2t{ 3,,b rreJrolrc{a AoNlauHtt anrera Mo*uue rt q crtlr'ie

cpeacroa. Cpeacrsa OopoOo' " 
Oo'-ouo'"t nu""noto'*n Cpeacrna lil'luoii rttrtieHbl ll KocMerr(tl

xrntr u nulrla MapKtlpoBKa ynonooJ* n"u"uo'* rl rrlrtleH qecrllx npoaymoB x yMeHtle ux rl rarb

"*^T[il'J,ilTiJLl'ffi;l?*.i"&"fiTcep.oii Kr',c,',orr'r i:lyTj: I{on're*utl' vao6penrit u

n".',*,oo-u o6pa:uu-cpeacrt 6u'il,ffl##,f*:""-:il:TJ'il#"tffip"n,i, n necr,i,rriloB
JIa6oParoPtlte olrIITI'I' \

oanu**niti" 
" 

oopa:uauu cpe'qcro 6ltroooil xlrMuu ti nerapcrBenHblx npenaparoB'
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TEMATUqEC(OE IIJIAHI{POBAIlIIE
10 K,'racc

B TOM 'lll0,le

Ha{MeHoBafiue Pa3ae"la

€:ffim""'.o,.',-
'--'.-..^^-'v .^Afl 

'geHfi 
r,l

5

Jl!
nltr

yporu | .ra6oParoPu

I bre,

lr|Pal(rnqecKlr|e

ItorlTpoJrbHblc

Pa6orlt'
TecTtrpoBaIIU

e fi T.A.

5 0 0
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2
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Xunr qecxt'{i nPam fiKYv
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6 6 0
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Pa6orct'
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