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floqcuur:e.lrbHaq 3anucxa

,II.T a cocraalenua pa6oleii nporpavvlr 6Hru n:lqrlt 3a ocnoBy clleaylollllle

EOpMaruBHo-npaBoBble n IlHcTpyKTI,IBtlo_METOA!{qecKrie aoKyMeriTbr:

- oeaeparbHoMy rocyaapcrBeHHoMy o6paroeare'ronouy craHAap'ry ocEoBHoro oouero

o6pa:oaannr rtranaaprbl BToporo noKoreH'It / M {'npocBeueHxe" lUl4)
- IlpuKa3 Mlrno6pnayror or 31032014 Ne253 (06 yrBepxAeHliu QerepanbHoro

n"peu"" y"e6Htxou, pe(oMenAyeMblx K licnoJll:oBaHxro npx peanlrauxll [Meloulllx

rocyAapcrBenHylo aKKpe.uurarlxru 06pa3oBarenbH6rx npoflu:y^ 
^.1:'"notoro 

o6rqero'

ocnogxoro o6uero tr cpeaxero o6uero o6paroBaHuer (pea or u) u/ lu l/)
- flprra: MautrcrepcrBa npocBeuenrrt Poccr or 28 L2 2018 Ne 145 (O +erepa'lbHoM

nepeure yue6ur*ou, peKoMeHAyeMblx K ucnonb3oBaHlllo npti pearmauux xMelorqlix

rocyAapcrBeHHylo al(Kpe.(llraurru o6pa3oaareaonslx nporpaMM HaqajlbHoro 06uero'

oorossoro o6llero, cpeanero o6qero o6pa:oaauun>

- oeaeparl'Hblr rocyaapcrneuuiril o6pa:olarelluuti c-raHAapr ocHoBHoro o6ulero

o6pa3oBantit, y.""pr*n"nnoi; npnna:ov Mnrrtcrepcrna o6pa:olanua H Hayk{ PoccuicKoli

Oelepauru or'tl.t) 2010 Ne 1897 (B pea nprKa3a J'{e l5?7 or 3L12 l5) , .- -^-' 
-iOn OOO qacrnoro o6pa:ooare'rbHoro yqpe)KAeHxt JIxqet N!l (cn)"rHlo' npt'I(a3

Ne 34-or o'r 08 09.2015 r'

l|op e rltposaHa Ha ltcfloJr b3oBl orIe ytte6uo-meroau'tecroro r{oMnI|€I{Ta:

- nprMepFoi pa6oqeii npotpotto' no *utu!I 10-l I Knacc 6a3oBbo-r ypoaenr' fa6prenan

O.C. M. Apo+a - 2017

iuOo""-"'O'C xtlM t l0 K,'Iacc Ea3osblir ypoBeul: y're6nrtr / O C' fa6pre:rru - 5-e u:r''

crepeor n M.:Apo(ba.2017
fa6paealu O. C. Xuvirr' J1 r,racc Ea:onutii ypooeuu: yue6tar / O C fa6pnearrr' - 3-e l,tsr''

qrepeortn M.: Apod)a. 2016

Ile,'ru u taaaqlt

. ocsoeHre 3HaHrllj o xltMrqecKoit coQTaBJtttoureii ecrecrBeHHo-HayqHoii KaprltHbt

Mripa, Bax{HeiiuLx xl]M 'Iec(ux noHtautx, 3a(oHax tr reop txl
. OBIa{eH!'le yMeH tMll IIplMeHtTb lloJlyqeHl_rble 3HaHUq AJlt OoltcHeHtt

oagsoo6pa:ulrx xuMtqecKrix nllenuli 11 csoiicTB BeuIecTB, oueHt(x poJl xtiMul'i B pa3BIlTLlU

"oup"t"nno,* 
a"*norofuil l,l noryt{eu I'l HoBblx Marepli'LnoB'

. Da3BrI'f e no3riaBaTeJrl',rlblx IHTepecoB l{ IHTe"lJreKTyaJILHblX cnoco6HocTei B

nnou""a" autoa-oo-"nbHoro np o6pcreHHq xuM qecKLlx 3HAHtlii c t{cnoJlBoRaHxeM

pa3jl qHLl{ tt. rovnttroa ttttd-opvaJ !1. B loM qllcle KovnhxJTel)Hblx'

. BocnlTaHtle yoexaeHHocrti R no3rrtiBrioii po.tllt xltllllilt B xx3Hu coBpeMeHnoro

o6uecrBa, Heo6xonuMocr xrtll!l(lecxtt fpaMoTHoro olHoueHIlt K cBoeMy 3'[opoBbto u

o(pyxarcuet cPeae,

. npxMeueHre no:ryrentorx :nanrit il yNteuuil ara 6qlonacHofo rcnoJll3oBaHrlt

o"t""tu n tut"prrunoo r 6ury, cerlcrov xo3ttjc'rBe fi Ha npoH3Boac-'Be' petrleHrit

nparoxqecKnx 3;,4aq B noBceaHeBHOt:i )K!'l3Htl, npeaynpe)KAeHHt tBreHLi' HaHOCtLqtfi Bpea

3AOpOBbIO qeJlOBe(a oKpyxaK)Lqefi cpeae

Nlecro npeaMera B Y'le6HoM ruaHe

Pa6ovar nporpauua rypca xrulu 6a:oooro ypoBHt pacc'Irrala Ha 68'lacoB 3a ABa

rona o6yqeuur, 34 qica B roa' 1 qac B Hererlo B 10 tl I I K'lacce'



[I;ranuPYelruIe PeSYJt'TarbI

AetrentHocrb yvurern e o6yvexrr xuMfix B cpeAHeii (noluofi) rurcole aorxua 6lnl
HanpaBJIgHa Ha Aocrltt(eflue o6yqaioul',IMt{ct cJleayloDtt'lx r'IurIHocTtlblx pe3yJIr'TlrToB:

- B ITeEHOCTHO-OpileHTaufioHHOi:i Coepe - oco3HaHl-le poccuiicKoi fpaxaaHcKoii

uaeHTxqHocTli, narpl'{oTt€Ma, qyBcTBa aopaocTri 3a pocctiicKyto xrMuqecKyrc HayKy:

- B rpyaoroir c$epe - roroBHocrb K oco3HaHHoMy Bbr6opy ranblieiiueii

o6pa:onarerr'noii rpaeKTopfi u unri rpyloBoii aetrerbllocrH;
'-Bno3HaBa'reJlsnoii(xonl'nasuofi.ttwe'uexrla'rsuoi)c$epe-yMeHueynpaBnlrb

csoeii noglasarergnoii aetreJrbnocrblo, roroBHocrb l-l cnoco6Hocrb x obpa3oBanulo' B ToM

qucJre caMoo6pa3oBaHlIIO, da npoTD(eHrl BCer: t(H3Hll; co3Ha'rejrL'Hoe orHouleHue K

renpepunaouy o6pa:oBaHrlIo (aK yc"IoBlllo ycneolHoi:i upoQeccronalouoi:i lt o6ruecrBeHHoii

,[etTer'r bHocT!1,

- o c$ePe c6epexeHtrr 3aopoBb' -
6egonacroro o6pa3a xrl3!ttl' Henpucrlle

zlrKoro,flt, HdpKollr{os} lla ocHoBe 3HaHhji o

BelIecT B.

nprHffrxe fi peaJII€a{lrt qeHHocretl 3aopoBofo rl

upaan"," npuootu"n (rypenur, ynorpe6leuaa

cBoiicrBax riapxonor qecKtlx Il HapKorllqecxtx

MeranPeauerulte Pe3Y.ltl'Tilrb'l
Pery.fierrBH!,le ystIBcpclr..lr'Hr'le yqe6Ht'le lleiitrBDn
Bolnycruur uaY'rlrcr:

' caMocTotTelbHo onpelenrl b qentl, qraBxTb I tloply'ruporaru co6qrnedHute 3anaqn a

o6pa3oBarenbnoii aetrerbHocrt-l !i xli3HeHHblx cll'yau tx;
. oqeHlBarb pecypcbl, B ToM tlllcre BpeMt tl npyflle HeMarepnarbHble peaypcbl'

deo6xoaxMLIe,{rt aocrtl)KeH}lt nocraBJleHHoii paHee uerx;
. conocTaBrqrb vMercIqllect 8O3MO)I(HOCTII li Heo6xoanMble ajrt aocTu)KeHut ueJM

pecypcbl,
. opfaHl'I30B6lBarb gQQemUBHblri no cK pecypcoB' Heo6xoaLlMI'IX AJlt AocrtlxeH g

nocTAB,neHHOll uerH:

' olIpeJ]eJItTb Hea(on6KO n]'Tefi IocTrlxeHllt noaTaBIeHHOll rler1x;

' uo,6upato onrl,{MaJlbHt'll; n}Tb aocrl'tt(eH|t llejln c yqeroM SQQeKMBHocrlr

pacxoaoBaHdt pecypcoB It ocHoB6!Batcl' Ha coo6paxenrax :rlrn I t"lopallt;

t 3aIaBaTb napaMgrpbl u Kptrep u' no KompbiM MO)[<HO Onpe'qeJIHTL' L]TO llenb

Aoq'rxrHyTal 3apaHee qerbro,
. corocTasrtrb floJly.leHHLiil pe3ynLTaT Aetrerl'Hocrx c nocraBJleHHltl

. oueHnBarb noc,'leacTBrlt aocffi)KeHrlq nofl_aBr'IeHHoii Uenu B yqebHoil aetTeJ'lbHocTrl

co6creeHHoi Nlrtlh x )Kll tHn orpy:\dtoLllhx n'oaeii

Ilotnanareoontlc yntrBcpcarLrrr'le y'le6HbIe IleicrBl{r
ButnYc<ttttx uaYrlt t cr
. kpuTullecK OqeHuBaTb t rHTepnpeTllpoBmb tHOopMALlxrc c pa3Hbrx-no3Itqux'

'pacno:naoa"o n 4"*cupoBarb npoTtBopelrrl e nx$opnaaquouxblx tlc-roqH!iKax'

. ucnort3oBarb p&3JlH'lHble MoneJrbHo-cxoMaTtlqecK e cpeacrBa ant npeacTaBreFllt

BbrtBreHHblx B 11H4)OpMaul,IoHHLIX l',lclollHri](ax npoTuBopeq q;

. ocyulecrBJrtrt pa3seplyrurr rtrl$oplrauuoHHbll"{ no!{c( !l crABtrb Ha ero ocHoBe HoBble

Iv,re6Hble r no3HaBarenbHble) 3araq ''' 
'r"*oro,, Haxo,4lltb o606uleHHble cnoco6bl peueHllt jA0aq

' npllBoal{Tl' KpxrnqecKue apl yMeHTbl Ka( B orHouleHfiu qo6crBeHHOrO Cy)XIeHt{t' TaI. x

B OTHOlreHuu aeiicrBxir u cplqerlut apyrofo:"'___-lununna"poout" 
n npeo6pa:ooutuaro apo6neMHo_npo'fl4sopeqttBble cHryaur';

';;";;t.u pu*nn yut6notn nperMera It ocyulecrBr'ltr6 ue'leHanpaBJIeHHL'Ifi noucK

BO3MO)i(HOCT'4 LXllpoxoro nepeHoca cpelcrB u cnoco6oB aeiicrBl'19'

. BbrcTpaltBaTb uHIIiBxAya,!bHyro o6pa3oBaTenbHylo Tpaemopxx)' yrltTblBal

orpaHuLreHfi fl co c'ropoHbl apyflix yttacrHxrcB x^pecypcHble orpaHuqeHll''



' MeHtTb t yaep)K!{Barb pa3Hble flo3l1ultl't B no3HaBarejlbHofi '{etTeIbHocTI'l 
(oblTb

yqerut(oM u y,rrrieni"; $op"yr'txooBarh o6Da3oBarerlulri sanpoc u BbinorHtrb

KoHcyn6Tm BHI're ibynnu"n au"o""o"t"n"oto; cra"air npo6aelty l'i pa6orar!' Haa ee peuenueM;

yr]puun".o "o"*""ttoii 
no3HaBarelbHor:i retrrerbHocrbto ti florq Ht-rbcc)'

I{ouuyrtlrarl{onste yHlrBepcaJ'It'HbIe yqeOHbte aetcraxff

B brnYc(HI'iK HaYqldrctl

' ocyllecaBntTh aeJroBylo KoMMyHltKaulllo (ax co cBepcTHlll(aMu' Tax ll co B3pocjlblMli

lxar< suyrprr o6pa:oalle,lbHoii opraHtl3au h raK tl Ja ee flpe'DenaMh)'

' np ocyurecrBteHnl fpynnoBoil pa60ruI 6unl KaK pJKOBOAfiTeJIeM Ta( !I qJleHOM

npo"t(Inoi,i *o"anao, u pa3Hblx poJltx (reueparopotu tr'4eii' (ptrnKoM [cnoIIHxreJIeM'

np*enryrouruu I r a.)'
. pa3BepHyTo, JloflltlHo u TortHO U3Jrararb asolo To'll{y 3peHut c 

'cnorh3oBaHueM

aaeroaruix (ycrnutx u nrcslteuulx) r:slroBhlx cpencrB;***- 
. 

- 

io"),1oato"o-u xouif,rur'rorenurte "t"yuunn " 
npeaorBpaularl' Ko'ibrfimbl ao ux

arrnonoii Qaslt;. rcopanHrpoEaT6
(rm coreranlix Pearunoro

' col.jlacoBblBarb

ll BbrnoJlHtrb pa6ory e ycnosunx BHpryanbHoro B3a'MoIeicrBLl9

'l 
Br{pTyaJibHo fo ),

no"",l"n ur"nou KoMaHALI B npouecce pa6oru Haa o6ur M

nponyrrordPeruenuev;"t"^, j npJ*o"norb ny6nrlqHo p€y,,rbrarbt llHAliBx..yaJlbrroii fpy'noaofi aecrenbHocrrl (a(

nepea 3Ha;oMoii, Tart ll nepea He3HaKoMoii ayrx'roptreiri;

. nor6uparb naprHepoB .qn" 
-A";iooon ' 

KoMMyH Kaqxll' cxoat l'3 coo6pa)KeHrii

pesyn--ru*o"iu u,:axMoaeicrBut, a fle nllrlHblx cllMnarnll'
' ' . uornpunu"otb Kplrtlqec(re 3aMe\aHllt KaK pecypc co6crBe'nom pa3Bur 'l

. To.iHo !,I eMko qjopMynupoBaTb Kak KpliT qec(xe, 
'Tarr 

n o,uo6Purlll1tle 3aMerlaHu' B

a,[pec Apyr]rx JlroAei B paMKax Aenoloii n o6pa:ona, erunoit xlMMyHuKaqtl ' r6eraa nptt oror'l

ItqHoc'lHblx oLleHoqHblx cyxgleHlttt

fl petrrrc'Ittstutt pc l) "tLrn rlMll
lr B no lH!Bale,bHoii cQePe

- suaune (nonttlranre) u:yueuultx nontrni' 3alroHoB Ii reopxtt;

- 
yMeHde on cblBarb aeMoHcrpauxoHHble Il 

- 
caMocrotre'IbHo npoBeaeHHbie

gKcneplrMeHTbl,'"nonoty"on"ttot"crecreeutorir(pyccxlil'poAaoii)a:ltxrr:atr
xllMHtl;

- yMeHt1e r'laccuQuullpoBal'b xllM!'lqecx'te 3reMeHTbl' npocrble fi cJIo)I(Hble

BeuecTBa, B'foM rlllcre 
'1 

OpraH qecl(rre coelllHeHrl'' x!'Muqec(rie peaKutlt no

pa3HblM OCHOBaH tM,

- 
yMeHrie xapaKreplBoBilrL 3ytle HLIe xraccbl HeopfaHxqecKxx H opfaH llecKxx

coernuertiii' xtuuuecKlle peaKLlnlt

- roroBHocrb npoBoAllrb xtlMu'{ecKrii ?KcneplMeHT' Ha6nrcaaru sa e'o

npo'fexaHueM' QIIXCIIpOS?rfb pe3ylbTaT6l caMocTotTeJlbHofo fi aeMoHcTpupyeMofo

9(CnepxMeHTa fi aeJla'rb BblBonLl'

-- yMeH!le QOpMynxPoBarb xt{MLqecKxe 3aKOHOMepHocru' npofHo3t{poBarb

cBoitcrBa Hell3yqeHHl'lx BeulecrB no aHaIIorll!l co cBoiicrBaM ll3ytlgHHblx:

--nocl(ljc.foqFtIKots*u'nue"noi,ln$opuaultt,nojryl]eHxeneo6xoArrltofi
rHQopMaulru, ee aHaJru3, rBroroBJlenlle xtlMuqecl(oro uu$opuaut'touuoro npoayl"ra

1-*""1fit"Hf"1?"tarerbHbrM' cnpasoqltbrMu MmepxanaM : neprort{qecxoii

cdcTeMoi xllMr}recKtix 3rleMeEToB;j. u. Mena"ne"ua, Ta6nuueii pacTBopuMocTu'

3r'leKTpOXtlMI4te cKIlM ptaoM Hanptt(ehnii MeraJIJroB ptaoM

3IemPOOTPIlllaTe'li'HOCTtl

- ,qrt xapameprrolrhrt crpoefrlre' cocraBA n tloi:l: 
-lttoo 

lr'IeMeHroB

*,, ri"inr,, 'rn"*"n roo I-lV nepuo,too u o6pa:ooannr,rx llMx npocT6lx H CIIO)I(Hblx

BeuIecrB'



- 
yc'raHoBJIeHI'ie 3aBrcnMoqfd cBoiicrs I npuMeHeHnt aa)KHeiL!l1x opfaHl'iqecKux

coealiHerrufi o.r nx xtrMurlecKoro crpoeHllt, B TOM rtlcle lt o6ycr'loBIeHHblx xapamepoM 3'ro'o

crpoeHrf (npelenbH6lM xJtt{ HenpeleJlbHblM) u Hanlrq'reM $yHKUUOHarbHblx rpynn'

- Mo,[er[poBafl]1e MoJle(yll Ba)I(Heilullx HeopraHxqecKxx l,t oprunt"""n'* ulll!]l,^*

- non""u"t" xuvuqecxofi (aprrHbl N'tupa ttar HeorbeMJleMoi {acru uerocrHotl

HayqHori Kapl xHI'l MUpa:

2) Ir ueHsocrFo-opxeHTaqHoHHoii c$epe - auanlr: tl oqeHXa nocJlerc''BtlLl AJIS

o(pp(arcuefi cpeast 6srroloii u npou3Bo,qcr8enHoii retrerbHoqrtl qeroBeKa' c883aHHot c

npox3BorcrBoM !I nepepa6orxoli Baxuel'tx14x xllMltqecxxx npoay(ToB;

3) o rpyloroii csepe - npoBeaeslJe x'lMrqeq(oro SKcnepllMeHTa; pa3BIlrfie HaBblxoB

yle6uoi, npoerrno-uccneaosarenbcxoi, TBopqectcoii retreJlbHocru nplt Bblnor'lHeHxx

uHAUBUAyanhHofo npoexTa oo xl',tMlll't;

4) o c$epe :.noPoeoro o6Pa:a Nu:rr -
Be IecTBaMX, MaTepHanaMlt 14 xHMrlqecKltMll

orpaBJleHntx, oxofax u apyflrx rpaBMax,

o6opyaoranrev.

co6,'rrc,{eHxe npaBlln 6e3onacHoro o6paureunr c

npoueccavtl: oKararlhe nepBoii noMoLllll fpll
carrtHHbr\ c BeL.uecfBavr ll ,'laboparopHblM

Coaepxaure

10 K,'rltcc

l. Bneac$lrc
HaOnioAeHI]e, npe,{nonoxeH!le, rxnore:a flonct< :arosoMepHocrei]i HayqHbIii

3(cnepuMeHT. BblBol

2. Teoprq c] poeHre opl AHurlecKHr coeallHellHt

floenMer opraHlqecxoit xrjvrr. Mecro u gnaqenre opraH|LlecKoii xtdMlllt B cltcreMe

"-""to"nnu,* 
nayr. Balenrrrocru XuMlqec(oe crpoenue Ocnosuule noJlo)xeHtlt reopfiu

crpoexlr opfatLl.lect<wx coe!rrHeHI'{i Yrrepolnsrii cKeJIer opfaurqecKoii Moreryrbl

KpaT Hocrb xltMrqecKoii cBt3n. l43oMeput ll ll3oMeptl

3. yr'leBoaopoal,l u ux npupoaHLle lrcro'IuuKD

A,r r a s 
",. 

Ilpupoa"orii ra3' ero cocraB n npllMeHelllle KaK tlqroqHHKa SHeprxtl H

xrrMxqecKoro 
"o,poo. 

io"ono""ua'<r.ii paa npeaenbHblx yrneBoaopoAoD. I',horrlepur n

HoMeEurarypa ar(aHos. MeraH I'l 3TaH Kah npelcraBHTeJrll a'lKaHos CBoiicrBa (ropeHle'

oea(uwl 3aMeuleHlJt, nupoJll'I3, ael ulpltpolanne) flpaveneuile l(pexliur u rcoMepl8auut

un*arou AnnflJ,"nole paauKa,lLr MexaH!43M cto6o!nopaarra'rlnoro fa'[oleExpoBaH/t

AIKAHOB.

A r K e n ut 3rlt:tctl KaK npeacraBltrenb a:rrenoe flolyvenlre STtlteHa B

npoMbrunelHoc'ru (aerupuponarue ,aunol " o ra6opa roplir (aerlaaparaurt STaHo'la)

Csoiicrna (ropeure. 6pot'lttpooarrle, rl{lparauut' nojlrMepfi3au t' ol(tlc,.leHlie pacrBopoM

KMnO4) u'npuueueHre grHreHa. Ilo,rnorl:reu flponr'leH Crepeopery'upuocru no'rltuepa

OcBosHure norJqrug xttMLu Bbtcol(oMoJlexyjlqpHblx coerxHeHDii PeaKuuh norrMepl'Ballxr'

I r.r e n u. E1'ranuerr ll3onpefi KaI( npeacraBxrerll rueHoB Peaxu Il nptjcoe!fiHeHfiq c

vqacrreM conDt)KeHHblx AHeHoB (6pounposanrre. no'rlxMepll3au l' ruapolaJloreH poBaHne'

'rraprpouonuaj. HuryparbHl,rii cnHrerirqecxttii rayryxu Pe:uua

A l x r n rr Allerr leH Ka( npeacraBl'ITetb An(tlltoB flony'leHl]e aueruneHa Kap6ulHbIM

!r MerAHoBbrM cnoco6aur flo,ry'rer:re xap6rt,{a xa'rrurtr' CBoiiclBa (ropeHfie' 6pottlrpolauue'

ru,4parair!{t,'rp!lMepx:auua) H nputleuerre auerl'{Jlena
' e p 

" 
t o,. E"nsoJ, xaK npe,[craBlJTeJlb apenon Coopeuenulle npercraBreHfit o

"tpo"nr* 
'6"naoru. Csoiicrea 6ensora (ropenlte, nlrpoeaure' 6povnpoearue) tt ero

np MeHeHne.



He$ r
neperoH(a !l
rrncre.

br.rcnoco6lreenepepa6orKCocraBHe$rtlnepepa6or(aHeQTI'li
np"ntnr. f"6op"nnr Hl'l3KocoprHblx HeorenpoAyKros flonqrae o6 omaHoBoM

4. Kuc.nopoacoaepxalurre 0pftlHIrqecKlle coeat,Ifl eHrfl

C.r u p r ur. Me_ranor n 3TaEoJl KaK nperc'raBurer! npeaerbHblx oaHoaroMHblx

"n"ptou". 
iuiriit"u ,tanona ltopenn"' oKucJleHne s a"Ib'[er''!l' ae'uparaqut) flory'tenne

(6poxeHueM rJltotto3bl l'1 rr,{parauneii 3TuJleHa) x IpuMeHeHue 3TaHQJla' 3TtJIeHrJlrlKoJIb

inuuap"n nu* eu{e oatrn npeacraBurerb MHoroaroMHblx cnt{proB KaqecraeHuat peaxq[' Ha

MHOaOa'roMnble cnltpTbl''--"_- 
O" n o n flonyuan"t Qelora u:: KaMeHHoro yfJlt KaMeHflbd yronb tl ero

lrcnoirb3oBaHue. Ko(coBasue KaMeHHoro yrtt' BaxGeiluue npoaymbl 
-lloltcoxllMrqecKoro

noo 3BorcrBa. B:afivroe n,Tulnue u"o*o" o ton"*yn" ibeHona (B3arMoaeilcrBre c 6poMHoLi

uiooil , ,ropo*aroo" Ha'Ip'tql Ilony'te'llle d npfiveHeHl'e rlreHona
""^- 

en "a"au,u 
oi tDopManbae'la ri auerarbaerrla (aK npeAcraBrren a'lbAerraoB

non"t"" | *eiotax Coofictua_ (peaKurt oKlicJlgHtlt B Kl'lcJlory L Boccra*oBlreHlt{ B clll'tp'r'

;;;;;;;;;;""0u^ soptonoolt'ou " 
tp"no'o';' rlo'rv'ieune (oxrcneHuen cnapron) u

'np""rn"nr" Sopvalsaenraa tr a[eranbaerlua (reno'ro$opvarl'uentauhle flrAcrMacctl

Tepuonaacrrtnocrr, I TepMopearrl'lBHocrb'

K a p 6o n o B 6I e K!r c no r bl yKcycHat Kr{crora KaK :l-1:tTl1t"n" 
npeaeJlbHblx

oal]oocHolHblx rap6ouonltx t<ticror' Cooitirea yKcycHoii (lJcrorLl (B3aLMoaeiicrBre 0

MgIaJIJIaMr4.ol{cxAaMllMeTaInou'.llApoKcllAaMuMeTajIoBucon'Mlj;pea(qn'
orepu$rxauurt). flpnMeHeErle y(cycHor'l xllcjlorhl

C,T oN u ll e3Q Ir p bl rrx n p ur Caoxnste :$trpr'r rar npoayLrbl BarMoaeiicrBl'tt

xxcror co cn,opraMfi 3na.,enre cnorn,ti,* etf,pon n nprpoae lj xu3Htr qeroBe(a oT'lerbHble

tpercraBrrren KlicJtor ltHoro crpoelt!.tl o;eo',HoBafl"'IllHoJIeBat' nllHoJIeHoBat' a*pxroBat'

uaBereBat, 6eH3ofiHat
X{upLl (aK clrot(Hble 3Qxpt'l lllnqepxHa I x<tlprtstx rap6o no a blx- Kll clror Pacrtlre"rl'Hble

' r-';;;;; ;,;p;;,';* ."";"" Fraport,:r ttrn oMbrrleHrre *"!:: y::16 cunrgruqecrre

;";;;; ;o;";t;" (cMC ) npxMeHeHrre ,'(irpoB 3aMeHa )KIrpoB B rexHtrKe HenrureablM

cbtDbeM,"-u"'"oa, e B o r bt lloHtrue o6 yr"reoorax f'rrcxo:a xax npelcrasfiTerb MoHocaxapr{lloB

flor:rrtre o aroicrseunoi tlyuxu'lu opranrqecKoro coeaxHeHuXtlu-lli.Y:p-t *oi1"tB r]'rtol(o3bl

i{a( artb,qemra u MHoroaroMnoro 
"t"'!_"0 - 

onuo"tuoocflt{pra Bpox,eHue trroro3ul 3uaqeut{e

;';;;;;;;;" rnrcKo3br' q)pyKro3a KaK r3oMep rrtoxo:' caxapo:a Ka'. npe'qcraB,renb

AncaxapxAoB. flpoli3BorcrBo caxapa KpaxMan uernlono3a Kax npeacraBfiTer

notxcaxaplaoB. CpaBHeHL{e a* cooiicrs r 6uororttqecKaq ponl flpuuenerre erax

rlojl caxapuaoB

5' A3orcoaepxau{e optABurrecKuc coearHetlnfl

Avrttut Merr,raurs (a( npercraB Terlb alu(la'rll'recxtrx aMtlHoB u aHrllluH - Kax

apoMarlrqec(ux. OcHoBHocrb aMlIHoB B cpaBHeHllIl c ocHoBHblM14 csoiicrBaMli aMMllAKa

i"*rrt " "a" "*r:-na 
(s:auuoaeiicrsue c co'ltHoii Krlcnoroii u 6porlnoi'i Boaoit) B3arMHoe

BjlutHue aroMoB B More(ynax opfaflurlec(xx coe'{HHeH}tii Ha np Mepe aHllrxHa' ffony'IeH[e

aHtJIuHa no peaxutll4 H H 3HHlrHa flpuuerenre auu''lunu -----"
A lt lt n o ( tl c Jl o ' ol fl'uun 11 araHllH KaK npeacraBfrer npxpolHblx

aMriHokl'ic'qor' CBolicrBa aMrtHoK c'ror rat ausorepHblx opraHI{qecKIIx coerllHeH ii

(s:arl.Ioleficrere c rrieroliaMt,I u rlcloravu) Oco6esnocrtl atlccou aul4ll aMrHoKrlcJ]or B

)ooto,* po"toopu* Eunonnpnore lloHbl O6pa3osaH e noJl nenrhroB AMnHoKanpoHoBat

KUCJIOTa I(a( npeacTaBrrenb "untg'uu"cnn" 
aMllHol(llclor nY'',1:. t cllmeTll'lecKux

BojroKHax Ha flpuMepe KanpoHa AMllHoxilcro_rtl s npxpoae' nx SrororrqecKat porb

n**T"J"'::";:;xi]"ilJlln,n""-,,r"r' 
c'rpvr'rvpa 6e'rxoastx Morexvn' cBoiicrBa 6enKoB

(ropeune. nraporr:, IlBerHble pea(rltt!l) 6ro'rortt'lecxal poru 5e:rton



Hy KJr e u tto B bl e l( u c rt orLI Hy(nel'lHoBble Kltcjlorbl xaK IIoJIl4HyKJleorlAbl

C"po"nrl nynnaot",qa. PHK u ,[HK o coaaaenau llx polr I xpaHeHltx u flepeaaqe

i"Jr"o"t.""i,oii 
"nOopMaulx,. 

Iloxqrue o teui'oi nuxeueprn I 6uorexnolotllt

feugtr'rqecr<al csl:L N{exay KJlaccaMli o p r a ll tl r{ e c K u x Q o e a u n e n n i flonarlre

o feEsrxqec(oi cBt3x t{ reHsruqec(ux ptaax

6. Xnnrug u xutnt'
fln a cr M a c c bl It B o JI o K H a floluuepttraurl nolltlxoHAeucaunt KaK cnoco6bl

no,,tyLreH r cuHTeTBqec(rx BbrcoI(oMote(yntpHblx coeAfiHeHtlii floly'rerne ucxyooTBeHHbIx

BbrcoxoMoJleKylttpHblx coearIHeHtlu x!iMlrqecKol"l uoarrbrxauneir npupoaHhlx lloJlhMepo$'

Crpoeute notru"eponl ttuueiixoe, flpocrpaHcrBeHHoe' cerqaroe floHtrlle o flJrac'rMaccax'

TepMon,lacra'IHble l'r TepMopeamxBHl'le noJI Mepbl OTAeTI'Hble npeAcraBr'trellr'I

cuHTeTurtec(nx Ij ICKyCCTBeHHbIX noJllMepoBl iperto.tto$opva'lr'uernansle cMoJlt'l'

nonuurrr^nopur, TeibnoH, qenrynor'la flonlrle o xllMfiLlec(rx BoroKsax Ha"fypajlhrlt'le'

crlHTgrnrlec(ne u xc(yccrBeHHble tsonoKrla KJracclloll(auut ti oraenbHble npeacraBlrrejlH

;;;";;;-;. oono*on, uu-utno" (rpraueratnuti:i uieJrK) lI BucKo3H,oe' BIIHxJ'Ixropr'rllHoe
'('-fp"-n), 

non"n"tpu:ronoe lnurpoi.i, Jlo'r aMirHoe (xanpon' uaiilou)' noJlrc4lnpHoe

(lancau).' ,i, 
" 

p M e H T bL @epuemul xar 6uorornqec(lte (aranri3aropbl 6erKosoii npupoabr'

flon"t"" o iH cpenlr oco6eunocrH crpoeH t u cooiicrs (ceremrnuo^crb^x 3(b(bekruBHocrl''

3aBucllMocrh ,,eircrRt4r or rern"purypoi u pH cpe.{bl pacreopa) t}epvenroB ro cpaB'eltrto q

HeopfaHIrqecruMI'I KAaa,'lx3aropaMx Po'rl $epuenros B )l(li3Heretren6Hocrll )l(t'lBblx

opraHr3MoB u npot'l3Bo.[crBe _
Bu-raMlttt6l.lloH'].}leoB'tTaMllHax.BnAl:nuraultrrrroiiHeAocTaTolHocTIi'

Kna""uqr"*auu" Bt{TaMrlHoB Brraltrx C xax npeac'raBltrerb BoropacrBopuMLlx BuraMxHoB 11

eltavau A xax rpercralll'lrerL )K!lpopacrBoptlMbx BuraMtlHoB'

no p t o n ot llolltrxe o ropMoHax KaK 6rto'lofltqecrrl a-(TllBHblx BeuecrBax'

BblltoJrHtlorqtrx 3HAoKpliHHylo pelyntqllrc xti3HeaetrenbHocrll oplaH 3MoB BaNteiiutue

;;;;;-;;t";; 'ootco*ar-r!':'toi'onrrrecKat amuBHocrb' r,craHurloHHoe aeiicrBre'

;;;;;;'p*id";"" B r(a'tx o;aerbHbre npeacraB'rerln ropMoHoBi riHcynltH H a'qpeHainH

floodunaKruKa caxapHoro rraoela floHlrlle o crepoxrHr'lx ropMoHax Ha nprlMepe norloBblx

ropMoHoB 
rBeHdat xtlM!{t: or trpoxxMlrx ,. oapMakorepanttx roJlexaPcrBa 'rleKapc

xlrMnorepanrrlr. isru6uotutcu ll afic6amepIi03' Hap(oru'lec(xe BelqecrI]a HapKoMaHrlt'

6opr6a c neii a nPo$ularuta.
PerlleHue3aAaqnoo

t[opvyrlr opranu'tecKtlx BeuleqrB no

pf aHfiqecKoixrMt{x PeuleHie 3alarJ Ha BblBoa

npoayffiaM cropafi t l1 MaccoB6lM aoJltM lneMeHTOB'

f(cnorrcrpauuu. fhaltrentre, o6yrntlBaHile u ropeHre opraHtl!rec(lix BelrecrB' Mo'{eJ'Irl

MOIeKyr'r npelcTaBl',lTenell pa3nxeHbtx n'u"tou op'on"'"tnttx coea Hetl ii fopeure veraua'

,t"r"no, uu"rrn"tn. orgou:esre MeraHa. ?TllreHa' auerrlteHa u 6en:ola K pacTBopaM

nap*ntuno"u Karut u 6poMHoiri Bone floryqeHlre 3TliJIeHa peaxulleii lerHAparaqtlu gTAflo"Ia'

a[eTureFa - fuAporn3oM Kapux/lii xaj]bullt Pa3ror(eHrle Kaylry(a npu HarpeBaHnx'

rcnbrTaHre llpoayKToB pa3roxeHxt Ha LIenpeaenbHocTE" Ko''lnexqrs o6pa3uoB se4]"'x

ne{renpoayr,.roo. KaMeHHoro yrrlt u 
"pnaynTon 

Ko(coxllMliqecKoro npou3Bo'acrBa Oxucreurle

,niptu'u orur"a,rr. Kaqec'rseHHute pearuntt na MHoroaroMHLLe 
^c-tlllprbl 

PacrBopilMocl6

["n"onu u uoo" np,, o6br'ruoii reMneparype rr nph HarpeBirHr 
. ,*ij::]-t:.i""t 

peaxuul Ha

["non.' raunuro <,cepe6pr"oro 3ep*ara> al]LAerilaos fl rr]oKo36l ot<rcrenlte arbAe'llaoB tt

fjuoKo3bl B KriCJlO.ty c IIoMO[lb]o lrApoKcuaa velu (ll). KaueoraerlHat peaxllltt Ha l(paxMa'l'

il;;;;;;tt ,,ptpto,* "n""n 
Ko'nexrlnq nJraQrMacc r13aeJl ii n3 Hlrx KorreKllut

r_"*y""to"*tott uononot ,'t lBAeru; tl3 glx B3aluoaeilctlrte aMMtiaKa Il aHllJlllHa c co''ltHorl

KUcnoroii. Pea(uut aHtl,MHa c opoMrloii BoAoil AoK'BarenLc_rBo HanHqlls,(pyHXlllloHarbBbrx

.py;; 
';-p;;;""p;- 

otnnonutno-' Pacreopeure ' 
ocanaeHlle 6ernos' uaertrte peaxuntt

6enxoo. fopewte nrlillbero nepa ' 'uepct"noii 
Hltrtt Moaer'lb uo'rexylut [HI{ flepexoaut:



gTaHoJr 
- 

3TI'uleH - 
3Tt{JleitrJtltKojlb - 

3TflJreHrjlllKojltr Me'{u (ll)' ?TaHon - 
STaHaJlb -

3rAHoBat Krcrora KorneKutrt nnacrMac;' crHrernrrecKnx u:l:::1"^l-^:to"n';t " 
n"*

Pagroxenue nepoKcllAa soaopora Kiltan:Boii cblpolo Mtca cblporc (ap'ro$ejlt KonreKqltt

;ft;^;"*p,-"t;- ,n."*o,. t't"no'tunnt cPeao' PoctuoPa. cMC^ uHr{(aropnoii 6yMaroir'

Kolrexutrr BrraMtlHHblx npenaparos ly'cn"tiartte cpeabl pacroopa 
.a^cxop6ttHoBoi 

Klicrorbl

,ror*u-pnoii Oy"o"oii l4cnunanr-ie anre'lHoro flpenapara HHcyJlr'lHa Ha oenoK

,rla6oplropulte onsrrbl. I43roroareHre Molereil MoJle(yr opraHuqecxllx coelrHeH ii

o:saxonlesre c r<olrerlraeir oopa3LloB He(brx, KaMeHHofoJf'1t " "po'11:.: 
ti 

":111"^9::l^1,
O6napyNenue B xepoolHe enpeAerbHblx coeanHeHrii O3Ha(oMreHde c KorreKurell

xav.tvrog r o6pa3ua\4x tBnerrra u3 pe3tlHhl' PacrBopeHne rjtul(ep Ha B Boae ! B3at{MoaeicrBl]e

:"i;fi;;;""J;;;; iti)-buol"'uu vn"v"Hoir Krtcnorbt' o6qhe co cBofilrBaMn M HeparhHt'rx

(rrcroT.AoKa3aTerbcTBOHenpeael6HorcxapaxTepaxu,{Korot(t'tpaB:anlaoueiicrlrer:rnxo:ul
;;;;;il;; ;;";p*'raoNi MeAr (II)' Kauecreeunaa pea*urit Ha (paxMan c)3Ha(oMneHtre c

KQrreKll[eii nJIaCTMaCC II H3qeJlx!1 ng Htfi o:Ha(oraJ]eHue c (oJlJle(ureil ltcKyccrBeHHblx

BoJloKoH li u:,{ertlii !'t:l Hltx PacrDopedue 6eiiKos s go{e O6rapyxeurre 6erKoB B Moro(e

Oggarovlenue c Ko.nneKlloell cuaTertlltecKnx BoJloKoH l'' r3aenut'l rG Fttix O3HaxoM'leH e c

ror:rer<ureriCMC,coaep)Kaulrx'ntu*otH"no'tutntcperbtpacrBopaCMCrt'quxaropnotl
6ylraroii O3naxourentte c xon'leKqljeii BrlraMIlHoR l'lcnltranlte cpea6l pacrBopa

acKop6rrnosoir (llcJloTbl /HnnKa lopHoii 6vrl"roil
" *"";;;;"';";,.;a 

pa6ora 'l\tiu 
l P"'i,"nnt 

"n"ntpu*eHrarbHr'jrx 
3aaaqHa [{eurriotrxauuto

***'ifiilill:::li"#i"* * t PacnorHaeaHrte nracrMac'I BoJro(oH

I I K"'Itlcc

l. [lcpxoatl'tecRxii SaKoll ll crpoeulre aroMT

;#;# lft r',I"no-""10't flepuo'uttrecxoro 3 AKo H a- flepaote nonuru

x#ilkru:xm;u:;",i,ii rh"i,Hil:;:'il ?i:'li"'il;3]i"TJ1";111ff

n"pro,utt""*nrf :a*on e $opuyluponre '{ 14 MeHAeneeBa

fl e p x o a ll q e c r a g c !j "r e r' a A 14 M e HA e r e e B a llepnolxqec(at cuc'ieMa

[. 14. MeHAeneeBa nar< rpaqurecxoe otodpaxenne flep"oal''e":1:: 
^**nu 

Pa3rnrubre

;';;';;;;;;;;;t;"""*oi, "uit"*o' 
ntpnono' 

'' 
tpvnno' 3naueutre flepuoa*tec(oro 3a*oHa d

"*^TITT: ill"J;'o " u. Atot - tno'*Hat lac'jua orKpbrrre 3neMeHrap'6rx \acr'u n.

crpoeHltt aroMa 
'lapo 

aroMa: nporoHbl ll HeiiTpoxbl l'l3oron bl 

-a'boronot 
ooAopoaa

3remponot. 3reKrpoHHat ooonuuiu- 3ntp"'tlqec( il ypoBeHb Op6trralu: s- x p- d-

op6,r'aru Pacnpea"n"n"" ::n"n'Pino"u,-1X".'J,?r.rT:'ffiHI JH:;;k" "Jo-u"H#I;3lerrponnlre KollQxrypalull d'lol

ATOMOB XIM TICCK X gJ]EMEHTOB'

ll e p n o n r !l e c K I'l 3 a Ko H It cr p o e H Il e aro M a Colpeueuroe nonrrtte

xI]Muqec(oro :ne"enta. coup"""nnoo ,pop"ynupouno fteplloauqecYfo saxoua flpxltuaa

nepnoAu'lHocrl B rrMeHeHllll 
"ou'ictu 

*ut"""c*u* 3reMenTos Oco6egnocrn 3anoJlHeH t

eHepre-rxqecKltx ypoBHer B 3'rre(rpoHHbrr o6o'T oqxar :i"-T:.:,,i:p*0o""'x 
3'reMeHroB

Sner-rpoHHble ceMeiicI Ba 
,)reveHIoB: s- I, p-'re\'1eHfbl d- ll I_1'leMeHrl'l

2. cTpoeHle Beurec'rar rl^!ar,,e 6 *ona,lenrHoii coqs . o6lqaq
Ko 0 an e HT H A t x r M 11 q e c x a q cB t3 b noHtrlre o (ola''le

irempoHHat napa. KparHocrb *ooun"nt"oii coa:rr 3nerrpoorpllua'rcrbHoc'rb flepeKpbIIraHtle

StemDol{Hblx op6uTa'1en o_ n p-"n":" l{oBareHTHat nolrtpHa'l 11 KoBaJreHTIlat HenortpHal

*r,rnrecore cuu:n. o6Menno'in 
";; 

;;;;;;"-"*u""topttotit uexanrluut o6pa:onaunr

KoBaiIeHTHoir cBt3r' BeuecrBa ton"nlnopnoto rl HeMone(yrtpHoro crpoeurr 3aicou

nocrotHcrsa cocraBa,qnt Be[IecTB Mone(yntpHofo c'rpo9Hl'lt



L[oHHa'xuMlI!tec(aicBg3I'KaTInoEhIxaHl4oHbI'l4oHHaqcBl3bl:lee

"uol"tru. 
tion"u" car:u xax rpaiurii cJryqai (oBareHrHoir noffpHoil cBt3r' OopMyrbHat

ent4Hrtua BeqecrBa Orxocrire,tsnocrL rer'IeHltt xdM]lqecKrlx cBt3et Ha rrnbl'

Mera,l n u q e c K a t x !1 M u rl e c K a t c a q r s' O6ulre ibKt{qecKxe cBoilc'Ba

MeTaIIOB. 3aBricxMocTb 3nempo[poBoAHOOTI MeTaJ]IloB oT TeMneparypbl cnJlaBbl qepHble I

IlBeTHble Ci1JIaBT'I

A. p e rarH bl e co oro t H u t B eule cr B a fa3hl 3aKoH ABofaapo rnt ra3oB'

Mompnlri o6lelt ra:oo6pa3nblx BenlecrB (npli H y ) )Kxa(ocru'

Boa o p on H a t x lJ M 1l q e o K aq c B t3 b BoaopoaHan cB'3b KaK oco6blfi cnyqafr

""^"on*yn"pnoao 
B3alIMOAeiiC'rBI4t MexaHu3M ee o6pa3oBaHt{t x Br}ltHUe Ha cBollclBa

;;;;;t; i""' nprr'aepe eonu) l4cnonb3oBanue oolrr n 6r'rry u Ha npot't3BoacrBe

BHyrpuMoJreKyrtpnat BoaopoAqat cBt36 u ee 6lrororlt'lecxat ponb'

T u n rt t< p r cr a JI r lr q e c K Lr x p e u e ro l< Kpxcranrrllecrtat peuer(a l{oHHble'

MeTaJrJltiqec(rre, aToM ble fi Mojr€(y,ltpHbte kpucTanlllqecKxe peueTK AJL'IOTpOn!{t

Arrropilnure eeulecrna, ux orJIllqlJTerb]ihle cBoiicrBa'
qI,lcTbIeBeUIgcTBauoMecll'CMechllxl{Ml]qecKhecoeA'HeBl{gFoMofeHrtbleI,

rqrepofeHHble cMec MaccoBat u o6leMHaq aoJlll KoMfiOHeHTOB B CMeCll MaccoBal aorg

npuMeceii. Peuenae 3aaaq na MaccoBylo aonro flpllMecei KJlaCCHqiUXaU'tq Berlecra l1o

cTeneHI ux qricTo lbl

,{ u c rr e p o H 6l e c Il cr e M bl noHtrre ancnepcHoii ct{creMbl '[rlcnepcHat Q&3a 11

nrcflep;;HHat cpe,ua I{naccu$lr<auxt alicnepcHblx clicreM KonjtoxrHble /lucnepcHble

lr"t"t,'t"r.3onu u a"ntr 3na'tenue nncnepcH6lx cllcreM B npxpoae u xll3tlll rleJIoBeKa

3. Srerrpo.rtrulecI(as allccounaurtt
p u " 

tu o p u Pacreoptt Kax roMorerlHl'le cxcreM6l' cocrotuIle rc rlacrHu

DacrBop rert, pacrBopeHHofo BeulecrBa ll npoayxroB llx s3auMoaeiicrBrle' PacrBopeHxe KaK

ffi.;"_";;;;1,;;;; lpouec" Mu"cooa" no;q pac.rBopeHHoro BeurecrBa. T'n6r pacrBopoB

l\,Ion"pn- nottqat"pauuq Belllecr8a Mxfleparl'Hble Bolbl'

T e o p tr t 3Ii e KT p o n 
" " " 

e c l< o ii a [1 c c o u tl a]l tt !l 3rerTponurbl lt

He3,'leKTpoJIltTl,I. c""t eno ""KTp-"uue"nofi 
lxccoqtaqllt cu'lunr're n cla6ule

SjreKTpojlltrbt. ypaBHeHfit 3remponxrrllec(oii aliccoutiau tl Mexanu:r't AfiCCO(Uaq[ll

CayneHqarat.4rccounauuq BoropoaHbnl noKa3are'l6

K x c n o 'r bl B cBere rgoprll SJleKTpollllrllqecxoii arlccolrliautlr O6ulie cBoiic'rBa

deopfaHttlecfinx u opfaHI{qecl(,ix Ktictor' ycJloBut reqeHuq peaKuxii Me)KIy 3'leKrpo'l raMll

rio Kogua. Cfleuudnu""nn" "uo'"tui'atotnoii' 
non'lentpupoBaHHoil cepHoii rl uypaeurnoii

]{ucJroT.

OcHosaHlrtBcBerereoptrli3nemporrlrliqec(oiiaxccouHaqur'ljxKraccll$uKa(llt
o6ure cBoricrBa AMxHhl (aK upt""u"""*u" ocHoBaHl'lt Cpaanenle cBoiicrB aMM ara'

MeTUJraMtlHa tl aHllJ'IrtHa

C o I I e coere reoprli 3Jl e r:r pojl lirrlqecKo ii AliccoLlltaullu' Ilx Kraccr4)HKauut u o6lurte

cBoiicTBa. cont1 Kr.lcnhle u ;cH6sHble coru Opraur.recux xucnoT Mbl,lal I

Srempoxltrutjlecrnii pag lanprxeulii MgrarroB tr ero ncnojl63oBaHlie {JIt xapa}(Tepucrrl(lt

BOCCTaEOBUTeJIbHbIx cBotcTB MgTanJloB** -i;;;; 
o , " :. Cl,yna" 

'nnponrr3a 
coneii PeaKurt opel' (PH) 3 pacrBopax

fuapoJrtl3ylollllxct co,'Iefi rt,{potrc opraHrrlecK X BeuecrB' efo 3HaqeHre

4. X|'IM qecKlre Peasuxll
K,r acc x q Il K a Llx t x u M tl rl e cK u x p e a K u rl ii Peaxurln' t4ayullle 6eg

u3MeHeHl:lflcocTaBaBeL{ecTB'Klaccrai|lrtaurrrnoqllcjly'lcocr.aBypeafllpyloLq'lxBeuIecTBll
npo.qyhroB peaKultu Pea(uttr fuinont"nn"' coet;ne'Ht' :it:I::- 

n o6MeHa B

"i"piat"*"i"; 
xr'tvru Pearqt't nprcoeatjHeHxt' orLuenreHi,t' 3aMeueJlrtl u taoMeprcaqxx

B oprauu.rec(oii xxMnu reaKu;! nonuMepu3auxx xax qacrHbtii ctyqaii peaKulit

Irplicoe.quHeHLI'



TenroBoi3OOe(TxltMri
peaKqllr. TepMoxl4MllqecKlle ypaBHeHlrt

q ec(nxpeal(uu il 3rcOX 3HAoTepMliqecKue

Pac.lgt Kort'tecrBa renJlorbl no repMoxltMllLIecKtlM

ypaBEeH tM.
C x o p o cr bx !l M I'I I e c ( u x p e a K Ll tr i floHtrlre o cKopocrtl xLMuqecKux

peal{uxil, aHantrruqecKoe BblpaxeHxe. 3aeucltl'Iocrl cKopocrll peaKuxu or KoHqeHTpauux'

;uun"n*, """n"pu"ypbr, 
npupoAbt pearxpytouux aeuecrB, flJlouraau tlx conpuKoc'oBenxt'

3a(oH ae;IcrByloqr{x Macc PerxeHne 3aaa'r Ha x,lMlJqecKylo KuHerxKy

K aia r u 3 l{araJimaropbl Kararm foNloreHriltff H rereporeHHhlil Kara"lli3

IIp[Mepb] Kararuat{'lecxt{x npoueccoB B npoMblurennocru, rexxrlxe' 6lry OepMeHaL't s t,tx

orrrrqur o'r HeopraHxqec&tx Karanrcaropoa llprrvenenue rara'rtr:aropoe I (lepuenroo

X l: Mu'Ie c Ko epa B H o B e c It e O6paruMble x BeobparnMble peaxuxrl

Xn""u""-" puutoo"cue u cnoco6r,I elo cMeureHllt Ha nptrMepe noryqeHl'ta avulAxa Cttnteg

aMMtaKa B npoMbttxJlefiHocrx rlongrue o6 oflTUMaJlI'nbIx yc'loBtfix npoBeaeellt

TexHoJrofllqec(oro npoqecca
OKUcr rrT en b H o - B o c or a H o B r r eJItH6]e np o u e c c bI OttllcrltrerbHo-

BOCCTaHOBlfreJl6Hble peaKulln oKllcJ'llTerb Ll BoccraHoBdTejr6 olotclenle x ROCC',TaHOBJIeHXe

CocrasreHne ypaBHeHx!1 ol(lIcJIl{TeJ'rbHo-Bocc_raHoB|lTerbHLIx peaKuHii MeroroM 9nempoHHoro

6aranca.
06 u u e c s o it c r R a M era 'l I o g Xt]unqecKHe csoi4craa MgrarJroB KaI(

BoccraHoBlr-rereii. 83auMolelicrBlte Mera]'IjroB c HeMerA"ItaMI'l' Bolol: rt,lc'loraM]i tl

pacrBopaMlt coreil Merar,rorepuur' - rpouecc. Cnocoobt- 
ko p p o: u o M er aJl Jl o B KaK oKricJllnenbHo-tlocc'rarlo.lire'lbHl'l r

3alquabl MeTa'rnoB or Koppo3tlll

06 ul Ir e c Bo ii c'r B a He M er ar r o g XttN4lrqecKue cBoiJcrBa HeMerallJloB KaK

oKr.rcnuTeneii B3auMoaetcTsfie q MgraIIaMH, BOIOpOIIOM ,qpyftlNlt',t nevera',t',taua cnot-tcrna

na*"runroo KaK BoccraHoBnrenei' BgarNloleicrsue c npocrblMl4 rl c'rloxHt'IMII BeueQTBaMr-

onncrhrenqNlti. 06u1at xapaxT epxc'f ttKa ranofeuoB''.- 
:re (TpoJ1 ua 06^"" cnoco6bl no'lyqeHllt MerAr'llloB ll HeNleran''loB 3aertpo"'tl:

paaTBopoB ll pacnnaBoB 3rempojltlroB tla nphMepe xJ'lopHAa Harpfit- Jrercrporll-ir'ecKoe

"o"vra"rt 
anrouunur flpalcrlrqecKoe 3Haqeltfie SneKTpollx3a falrb.auonracrtKa l'l

fajlhBaHocTefllt.- i n K J1 loq e H e. nepcneKTuBbl pa3Bl'lrxt xliMiiqecxoii Hayxtl t xllMrqec(oro

nporllBoDcTBa Xttr'lrr I npo5,reva o\DdHbl or:lvxdrcue'l cpeabl

Aenroncrparllr'r. Pa3ntrqrlbre Qopmrr flepr:oltuvecKoii- cLrcreMbr A 11 M:HAef:eB1

Moaers rp'lcrarlu'lecKoii peuerK xnopltaa Harp!lt O6pasuut t'ltlneparoB c tloHHoH

KD CTarrlqec(oii pelnerKoii: (arbullTa. raJlura Moqelu rpncrallFtecKxx peDeroK (cyxofo

;;;; i;; ;;;t: 
"rrva:a' 

rpa(rura (rtrtr xoapua) Morear tuorrp'oro o6beMa ra3oB TpH

;;;;;;"t- 
"o"toonn" 

toast o6pa:uu pa3rrlqHbrx aHcrepcHhIX 
-crcreM 

)MynbcHt'

;;r;. *poaon"i1, roreii u:orer't Koarynauttr Crrepe:ac 3rlrler<r-Truana l'lcnbnaHt{e

pacrBopoB 3reKTpojlllroB tl LIe3jlelcpoJlllroB Ha npe'qMer arlccororauttu 3anucultocrl creneua

?nemporrrrqec(ot auccou alllll yKcycuoii Kncnorbl or pa36aBnenut pacroopa flprtuepot

peaKllriii uoHHoro o6MeHa, ll.qyl{Hx c o6patooaxfiev ocaaKa' Ta3a tt'rtl noalt Xltulqecxae

ceoficrsa nlrcJlor: a3a MOAeitCTSfie C METannaM, ocHoBHblMIl II aMq)OTepHLIMll oKclllaM '
ocHoBaHdtML (uIe,To'tava tl HepaQrBopxMbIMx e no'{e)' co'lnr'l B-3axMoreiicrBue a3orHoii

Kr,rcJrorbr c MeasKr. O6yr,rrsaHre KoHueHTpxpoBaHHoii cepHori 
-xlicroroii 

caxapo3bl

XxMri.rec(ue cBoiicrBa ueno'reli: pea(utt HeiiTpanx3aurli' B3arMoael-lcrBIae c I(l4cjlorHblN{l'l

oKcn.4aMH, COJtrMll. Pa3no)KeHrie HepacTBopl4Mblx B BOAe OcHoBaH il npr uarpeBaHull

x Mr4qecK e cBoiicTBa co,reiit B3auMoleiiclRlle c MeTa,'lIaMIl, (licnoTaMl. LlleJlogaMtl. c

apyfuMtr coJItMIi fxrpontl3 Kap6llra narluur h:y'lentle pH pacrBopoB^rurporli3ylolllrlxct

co,,refi: xap6or:aros rrlerollHLlx MEranJloR, xJlopr'Lqa x auerara aMMoHlJ! JK3orepM qecKne r
3Hro'repMrtqecl(he xiiMrrlecKte peaKu u Tennonble tBreHnt npH pacrEopeHfll cepHoii

*r"noro, ,o aMMtaqHori ceJltTpbl 3aBljcllMocTb oKopocT peal{ulltl oT npupolbl BeLlecTB Ha

npfiMepe B3auMo,qeiic'rBxt pacrtopoB pA3'lllqHblx Kllcr'Ior onuHAKoBoi Ko ueHTpaurlll c



oasHaKoBbrMr.i KycoqraMr, (rpaHyJraMu) uHHKa u oluHaKoBb" .y::a:-"^ l*""1- Y11i.i::
(MarHrir, utiE(a, t(ere3a) c pacrBopoM cononoii nucJtotor' BgarNloaeiicrst{e pacrBopoB cepHox

;;;";;;i a pacrBopaM!'i rnocy:rr$ara Harptlq pa3JluqHoii r(o'ueHrpauxu u reMneparypbr'

lroo"no *,n*l".o,cJloJl. Pa3loxeHie nepoKc},ua BoAopoAa c noMoulblo. HeopfaEl,iqecKHx

-".ilrlt"p"" (Fecl2, KI) u npnpoaHblK o6r'exroe' corepNaultx Ka'ra'Ia3y (cblpoe Mtco'

xaprooerb). IlpocrefiuItie oKucJIHTeJIbHo-BoccraHoBlrerbHLle peaKquu: B3axMoneicrBre

uuHKa c cortEoii KI'tQroT ot{ u )Kere3a c cy'rut}arov Menn (ll) MoAenb 3nel(Tporl,l3epa Mo'qejlb

3re(TpoJIH3HOii BaHEbl lJ'ltl roryqeHl',lt anloMnHut

,Ila6oparopusre onr'rrot' Onpele'renae rfilla kpr'IcraJlJluqecKoi p-e0ler(li BeluecrBa x

orr""uru" 
"ao 

cnoilcrg Oglaxov,TeHue c ancnepcHbrMu crlcreMaMx Pea(qx ' xayur e c

o6pa3oBaHtreM oca,qxa, l.a3a lljlu Boabl B3auMoaeicrBfle contHoii xncrorbl c [IiIlKoM' oKcllaoM

;ii"Aij,-;;;il;"oo* ""o' (ll)' r<ap6ouarou xa'ruqus B:auvoaeicrBte pacrsopa

anopon"roo Harpre c cottHoii xdcrotoii a flpxcyrcrBux dleHon$TanetrHa' c pacrBopoM

xJroplraa lKeJle3a (lll), c pacrEopoM corlt arrcMlHlit B3auMoreic'rBue pacrBopa cynbQara

Mer}{ (ll) c xeJle3oM, ll3secrKolroii roloii, pacrBopoM x''loplira (anbuxt flo'ryveune

f ,qpo(apoorlara KaJII'q t B3arjMOACllCTlrev rt:oecrroooir Roabl q oKcljjloM yr'repoaa (lv)

1uJlo,*u""o,l oosay^.1 I'lcnbrraHLre LlHArlKaropoM pacrBopoB ruAponrcytotuHxcl n

r"airporravotn*o coneii. PeaKurt 3aMelqeHru Mea rceJle3oM B pacaBope cynb$a'ra Me'{tl

(lI). Ilo:ry'ieuue Khcllopoaa pa3tlo)I(eHxeM nepoxcuaa Boaopo'qa c noMoulblo alloKcfiaa

MapraHqa. flo,'1y'{eHxe Bo,{opola BsarvoaeiiorBueM KHc'ro'tbl c qanxov O:naror'lleure c

npenaparavr 6lnoooii xuMIix. coaepxaullMr 3H3rlMbl

IIpnKrfiqect{nc pa6ora J\! l' nonyeeH!le pacno3HaBaHtie ra3oB

fliro*tuu""nn" pa6ora JTc 2 Peulenxe 3KcnepuMeHTtubHblx 3ararl Ha [eHTrQllKaullto

*aop'onr""a*rt , oplaH vecn \ coe!rldeHrlii

Tcutrn,Iec{oe n.narluPooanue
l0 {.nacc

$ TOM rlIICJIe

ypoxr,ra6oparopnsl KoHTponbHble

I e, I Paoorbl'

I npaxrrvecxr L 
recrupooaHue

I e I rrT.a

Jl!
n/n

HanMeHoBatlxe Pilaenil

5
I 0
I

3 l 0 0
2 rsdqe.kr.{x coexl'jHeHllll

8 0r:v nnrn^nrrre ricToqHl{l(}l
8 8 0

4 Kfl cjropoacoaepxauxe opraHuqecKHe

coe,4rHeHxt
6

5
c.(ue coennHeH}lt

4 3 0
6 XnMut n )Ku3H6

IPe3epBHoe BPeMq

lt



TeMarrl.recKoe nranIlPoBafl rIe

1l Knacc

B TOM .ttlcre

N
n/n

.'

HaxMesoBaHlle Pa3aena

2

nepuorlrqecKut 3a(oH ll crpoeElte

ATOMA

CrDoesue BeuecrBa

ypoK
tl

na6oPlroPlt
blet

npalcrurIecK
ie

KOrlTpoJIr,Hbre

Pa6orbt'
TecT poBaulr

e !-| T.a.

5 6

4

11

4
I

,_

I
!

9 1 1

7 o l 0

11 10 0 I

1

12


