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TI O^fl C HI,I TE JIb HAfl 3 AIII,I C KA

Pa6o'{a, nporpaMMa y're6nofi 4racqauJrr{Hbr <<Xu.,lrus>> [peAHa3H a,eHa Anflu3y.{eHufl xkrMkru B yqpexAeHH-f,x cpeAHero npo@eccuoH€urbHoro o6pa:onanzx,
peanl43ylolrlHx o6pa:orarenbHyro rporpaMMy cpeAHero (uonnoro) o6ulero
o6pa^:onauux, npl4 IroAroroBKe nr*r6rqrporur""r* pa6ouvtx t4 cflerlr4.Lrrr{croB
cpeAHefo 3BeHa.

Couacuo <<PexoueuAaIII{-aM IIo peurt3arJtril o6pasonaremsofi nporpaMMbr
cpeAHero (noluoro) o6ulero o6pa:onauvlx B o6pa^:orarerrbHhrx yqpexAeHa-f,x
HarlalbHoro upo0ecclaoH€ulbHoro I{ cpeAHero npoQeccvoH€urbHo.o o6p*oBaHufl BcoorBercrBllu c Se4epanrnrru 6a^sI,IcHrnI yve6nrru rrJraHoM u [prrMepHhrMr4yue6urtuH nJlaHaMkr AIrfl o6pa:onareJrbHbrx yqpexreH uir poccuficxofi @e4epaqzz,
peaJll43ylou{ux tlporpaMMbl o6ulero o6pa^:onaHkrfl>> (nucrlto fenapravreHrarocyAapcrnenHofi IoJIHTHKI4 u HopMarl4BHo-npaBoBoro perynupoBaHraf, B csepe
o6pa:onanu-f, MzHo6pnayxz pocczu or 16.04.200g r.) xLr,laufl B yqpexAeHrrrx
cpeAHero nposeccuoHarrbHoro o6pa^:oBaH'fl (4aaee - cIIo) r43yr{aerc_f, c yqeroM
uposranx noryr{aeMoro upos ecc,oHaJrbHoro o6pa:onaunx.

Pa6o'raq npotpaMMa opueHr,poBaHa Ha Aocr,xeHr4e cneAyroqzx uerefi:
ocBoeHIIe sHaHI'Ifi o xvMtz'Iecxoft cocraBJl.firou1efi ecrecrBeHuo-Hay.ruoff
KaprI{HbI Mlrpa, saxHefiul4x xI4MI4rIecKLIx IIoH.arI{rx, 3aKoHax Lr reopktflx;
oBJraAeHI{e yMeH[qMn nprrMeHrrb nonyrreHHble 3HaHLrfl 1infl of15scue;1ux
pa:noo6pasHbrx Xr4Mr{qecKr,rx ssreuufi H CSOfiCrn BerrlecrB, orIeHKr4 pon,xuMuLr B pa3BrTkrn coBpeMeHHbrx rexnonorrafi v nonyr{eHuz HoBbrx
MaTepr{€LIroB;

pa3BI'ITIre [o3HaBareJrbHblx I{HTepecoB H rrHTeJrJrexTyaJrbHbrx
cnoco6uocrefi B IIpoqecce caMocro.[TeJrbHoro nprzo6pereHl{.fl xr{Mr{rrecKr4x
sHautrfi c I4ctIoJIb3oBaHI]eM pa3nuqHblx r4croqHuKon rEnSo pxaarJLrv, B ToMqucne KoMlrbroTepHbrx;

o Boc[uraHl{e y6exqenHocrrr uoszrueHofi ponr4 xLr.,trLru B xrr3H,coBpeMeHHoro o6rqecrna, neo6xoAzMocrra xr{Mr{qecKrz rpaMorHoro
orHorrreHzx x co6crBeHHOMy 3ropoBbro r.r oKpyxaroulefi cpeAe;

' rrpuMeHeH[e [oryrreHHbrx sHaHUfi u ynrenufi Arfl 6esouacHoro
I4CIIOJIb3OBAHHfl BEIIICCTB LI MATEPIaIUIOB B 6rrrY, HA IPOI{3BOACTBE H BceJIbcKoM xosxficree, Anfl pelxeHaf, npaKTI4r{ecKHx 3a.{arr B rroBceAHesHofi
xIr3HI'I, IJIfl npeAyrlpexAeHa-fl.rIBJIeHzfi, uauocflull4x BpeA 3AopoBbro rreroBeKa
r4 oKpyxaroulefi cpeAe.
ocnony pa6ovefi [polpaMMbr cocraBJrf,er coAepxaH u{ cortracoBaHHoe c;;;;"*#:.;ltnrtrrrraar.^\ ^6"'o-^ ^A^^^^-^---- z(uoruoro) o6ulero o6puso"aHzs 6asoeo.o ypo"ii
B npo0anrnyro cocraBJlf,roulyrc nporpaMMbr BKrroqeHo npoQeccuoH.JrbHoHarIpaBneHHOe coAepxaHHe, Heo6xo4uuoe Anfl ycBoeHr4, 

'pb6..rron*"roro6pa:oaare*nofi rporpaMM,, QopurEpoBaHr4, y o6yuarorrr;r.,,io6...roHanbHbrx
xounerenqufi.

or6op coAepxaHr.f, npoBo AHncflHa ocHoBe cJreAyror{r4x BeAyqux ra4eft:- MarepI{a^IIbHOe eATIHCTBO BerrlecrB npr4poAbr r4 r4x feHerr4r{ecKaf, cB.rr3b;



- npurIHHHO-CneACTBeHHbIe cBf,3r,r MexAy cocraBoM, crpoeHr.reM, cBoficrBaMr4
rr rrpr4MeHeHHeM BeqecTB;

- IIo3HaBaeMocTb MI{pa I{ 3aKoHoMepHocTefi xl{MHr{ecKrax [poqeccoB;
- o6r-scrurctllaf, Lr rlporHo3l4pyloqa, poJrb reoperrrrrecKr4x 3HaHLri4 Anfl

SaxronoruqecKoro Marepu€ura;

- KoHKpeTHOe xI4MLIqecKoe cOeAI,IHeHI,Ie [peACTaBJIf,eT CO6Ofi 3BSHO B
ueupeprrnuofi qeru rpeBpalqeuuir BelrlecrB, oHo yqacrByer B KpyroBopore
xr.rMuqecKHx BerrIecTB r4 B Xr,rMr4qecKoft enomoqzu;

- 3aKoHbI npl{poAbl o6rexrusHbl I{ IIo3HaBaeMbr; 3HaHHe 3aKoHoB xr.rMl4r{ Aaer
BO3MoXHOcTb yIIpaBnf,Tb npeBpalqeHHf,MLI BeIIIecTB, HaXoII4Tb gKoJrorr4rreCKH
6egonacnrre cuoco6rr [poll3BorcrBa BerrlecrB Lr Marepr4aJroB Lr oxpaHbr
oKpyxarorqefi cpe4br or xr4Mr{qecKoro 3arp[3HeHH_rU

- HayKa u rIpaKTI4Ka B3arlMocB.rr3aHbr: rpe6onauux ilpaKTr4Kr4 - ABr{xyqa.rr
crtlrapasBLrrLrfl HayKI4, ycnexrz npaKTLrKr,r o6ycnonneHbr AocrraxeHr4rMuHayKu

- pa3BVTI4e xHMurlecrofi HayKI4 u xurMLr3arlr4fl HapoAHoro xossficrea cnyxar
I{HTepecaM qeJIoBeKa kr o6rqecrna B IIeJIoM, r{Meror ryMaHr.rcrz.recKr,rfi ,upuniap ,
rIpLI3BaHbI cuoco6crBoBarb peIxeHLIrc mo6alrn"r^ rpo6reM rreroBerrecrBa.

- B coAepxaHr{r4 pa6oveft [porpaMMbr Anfl ecrecrBeHHoHayrrHoro npo0ranx
upo$eccuoHaJrbHo sHa.rzN,mrfi KoMrroHeHr B pa3rene <Co4epx alare y.re6not
AHCTII4IIHHbI) He BbI.qeJIeH, TaK KaK BCe efo coAepxaHvre flBlrfl,ercx npo$raJrbHo
opr{eHTHp O BaHHbrM pr Ho cr{T upo s eccuo H€lJr bH o - 3HarrLr Mbrfi xap axrep.

- B nporpaMMe reoperl4qecK?Ie cBeAeHr4f, .qorroJrHrrorc, AeMoHcrp arJ,rflMr4,
la6 op aropHbrMr4 o rrbrraMkr 14 np aKTHrr e cKr4MH p a6 ot avu.

flp, r43yqet,r,t x.,Mkr,r 3Hatrr,rreJrbHoe Mecro orBoAI{Tc, xr4Mr4rrecKoMy
sKcnepHMeHTy. On orKpblBaer Bo3MoxHocrb Sopvrzponaru y o6yvaro11vxc"fl
cnequ€LllbHble npeAMerHble yMeHrL pa6orarr c BeIIIecrBaMH, BbrrroJrHflTb rrpocrbre
xuMIatIecKI{e oIIbITbI, yqr4T 6e:onacnoMy I4 oKoJrorurrecKr4 rpaMorHouy o6parqiHr4ro c
BeulecrBaMr{, Marepr4aJraMkr pr [poqeccaMr4 n 6ury r4 Ha npor43BoACTBe.

TPEBOB AIJ.Idfl K PE3I/JIbTATAM OEYTIEHI,Ifl

B pe3ynbrare u3yl'enkrfl yve6nofi Ar4crlarrnr4Hbr <<XzNrz.s) o6yvaroq wircx
AOJTXeH

sHarr/noHr.rMarb:

o porb xIrMI{U B eCTeCTBO3HaH[II{, ee cB-f,3b c .{pytr4M}r ecrecrBeHHbIMA HayKaMra,
3HaqeHr4e B xH3HI4 coBpeMeHHoro o6ulecrna;

o BaxHefiruue xI{MIrqecKIre [oH flT*tfl BerrlecrBo, xl4Mr4rre cy;uit gJreMeHT, aroM,
MoneKyna, Macca aToMoB H MOneKyJI, I4OH, pailklKal! annoTponur, HyKJI ItAbI kIH3OTOIIbI, aroMHble .!-, p-, d-op1utatru, xHMI,IyeCKa_'I cB.f,3b,
3neKTpooTpI4IIaTeJIbHocTb, B€uIeHTHoCTb, cTeIIeHb oKI4cJIeHI{fl, rulpuguzarJktfl.
op6nralefi, [pocrpaHcrBeHHoe crpoeHr{e MoJreKyJr, MoJrb, Mon.rrpHafl Macca,uolxpuufi o6leu ra:oo6pa^:nrx BeIrIecrB, BerrlecrBa MoJreKyn.f,pHoro u
HeMoneKyn-qpHofo crpoeHl{.[, KOMfrJreKcHbIe coeAr4HeHLrfl, A?r)IrepcHbre cl4creMbr,
LIcrI{HHbIe pacrBopbl, sJIeKTpoJII4TrIrIecKa{ EuccoIJi|ralMfl, xracnorno-ocH6sHHe
peaKIu4I{ B BOAHbIX pacrBopax, fr4Aponu3, oKr{cJreHr,Ie kr BoccraHoBJreHHe,
SJIeKTpoJIl43, cKopocrb xulrauqecxofi peaKIII{l4, MexaHra3M peaKrlr4r,r, KaraJrr43,reurosofi e$Serr peaKIII4r{, gHTaJrrfII,If,, TerrJrora o6pasonaurar, gHTporrr4f,,
xl4Ml4qecKoe paBHoBecr{e, KoHcraHTa paBHoBecrlf,, yuepo4Hufi i*arar,



synxqzoHaJlbHaf, lpyflna, roMoJrorprf,,.. cTpyKrypHa{ kr [pocrpaHcrBeHHa.,rH3.Mepus, r4HryKrznurrfi 14 Me3.Mep""ir ,$$.^r"r, srexrposr4Jr, HyKrreo@zr,ocHoBHhre TLrfrEr peaxqrafi B HeopraHz.recKoft , bp.urr.recxorz xuMHLr;ocHoBHbIe 3aKoHbI XI{MI{I{: 3aKoH coxpaHeHkr-fi Macchr BerrlecrB, 3aKoHrrocro-rrHcrBa cocraBa Berrlecrn, rlepuoarraa*rr 3aKoH D\.u.Men4ereeBa, 3aKOHfecca, 3aKoH Anora4po;
ocHoBHbIe Teop,n,n xtt*Htt; crpoeHLl,, aroMa, xraMu.recxofi cBfl3Lr,3JleKTponzrz'recKofi ALrcco!,awu, Kr4cJIor u ocuonauafi, crpoeHI4.rropraHuqecKr4x n HeopfaHr4qecKrrx coe4zueuzfi 1rnr.r#^^^.r"p.o*zuzro),XIZMI4I{E CKYIO KI4 HETT4 KY LI XI4MA,E CKYIO TEPMOAIIHAMI4KY;

ffiT#.ffilqurc 
u HoMeH*rlarypy HeopraH,qecKrrx Lr opraHr4qecKrrx

rrpupoAHbre rrcroqHr{K, yrneBoropoAoB a cnoco6br r4x uepepa60urz;BelqecrBa I{ MarepIraJIbI, mIIpoKo uctloJlb3yeMbre B rrparcTrr6e: ocHoBHhreMer€uIJIbI H crlnaBhl' rpa$zr, x"ipq, MLIHepaJIbnrre y4o6p eH.rfl,Mr4HepaJr'H're uOP.AHHIICCKI4E KI,ICJIOT'I, *CIOTIU, AVUUAT, Y.JIEBOAOPOA'I, QEUOI, AHPTIILIH,MCTAHOJI, 3TAHOJI, STI4JIEH|JIT4KOJI6, |JILIqCPAHI 6OP'U'rAErI.IA, AIdCT;UI6AETAA,aIIeroH, ruIloKo3a, caxapo3a, KpaxM€Ln, rrervirra, aMI4HoKLIcJIorbI, 6enxz,

ffXi#:HHbIe 
BorIoKHa, KayrryKl4, rrJracrMaccEr, xrrpbr, Mbrna Lr Morouue

yMeTb:

ffif#rffir;,fifeHHble BexlecrBa ro <<rpkrBuarnuofi>> Lrrr. MexAyHapo4uofi

' otlpeAeJrflTb: B€uIeHTHoarb I4 creleHb oKI4cJIeHIr-, xI4MI,qecKLrx gJIeMeHToB, TI{rIxl4MrIqecKoit csxzu B coerl4HeHr4flx, 3apflA r,roHa, [pocTpaHcTBeHHoe crpoeH,eMOJICKYJI, TI4II KPHCTANNU'IECXOfi' P"&N', XAPAKTEP CPCA'I B BOIH'IXpacrBopax' oKLrcJII,TeJIb 14 BoccraHonzielr, HalpaBJreuae irraerq e*uflpaBHoBecrrf,rIoA BJII{f,HI4.M pa3nl4qHblx QaxropoB, I43oMLp", , roMoJrorr4, [pr.rHaAJrexHocrbBerrrecrB K pa3HbrM KrraccaM HeopfaHr4r..nir-; ;;;;;..nr* coe4zneHzfr;xapaKTep B3azMHoro BJruflHkrfl aroMoB B MoJIeKyJIax, Tr{rrbr peaxqzfi BHeopraHz.recKofi a opraHr4.{ecrofi xLrMuu;o xapa*Teplr3oBarb: 
^l-, p-, d-sleMeHTbr aro ,t [oJloxeHr4lo B fleprzo4a.{ecKofrcI4creMe A'vr' Men4eneena; o6u1ze xr4Mr4qecKr,re cnoficrna Mer€urJroB,HeMerannoB' OCHOBHbIX KJIaCCOB HeopfaHr4qecKr4x pr opraHl4rrecKl4x COe4zHeHufi;crpoeHr4e u ceoficrBa opraHr.rrrecKLrx coe4zueHufi (y.;;;;;"poAoB, c*rproB,seuolon' anbAenaAoe, xerouon, xap6ororil* Kr4cJIor, aMI4HoB, aMI.HoKrI cJror.Hyueno4on);

o o6rqcHflTb: 3aBLIcLIMocrr cnoficrB x,4Mr4rrecKoro gJreMeHTa z o6pa:oBaHHEIx r4M
,TH:'#".f ::I"xeHI4.'I B u.proarr.;;:l ;";;;;; 'I,'.kr 

Meu4ereena;
rprzpoAy""-ff :##J"',"fi 'ffi;i#X#T:$"j}lm*trl..*i**
pa3nl.r{Hblx saxtopoB, peaKl{zonuoft cnoco6nocrr4 opraHuqecKux coe4zHeHzfioT CTpoeHHfl r7x MOJreKyn;

' BbIrIoJrHflTb xuuuqecrcufi 3*c[eprrMeHT [o paclo3,aBaHr4ro eaxueftuuxHeopfaHr4qecKl4x H OpfaHI4qecKHX BerI{ecTB, [onyr{eHuro KOHKpeTHbIX BeIqecTB,oTHoc-,IIIIaxc,r K H3yr{eHH6rM KJraccaM COeAI{H )Hu.lI;
' rrpoBoArrrb pacrrerbr fro xr4MprqecKr4M QopnaynaM r4 ypaBHeHr4.sM peaxqzfr;t otytqecrBrqrb caMocTof,remnsrfi ^.roran 

xuMz.recxofi zuoopuaquu cI4ctIoJIb3oBaHITeM pe,'rl4trHblx Izcror{HLIKoB (cnpanovHbrx, HayqHbrx 14 HayqHo-

a

a



I:#J#fi*il, "ffi#J;dI#'repHblx 6 as ral1brx,- pe-cypcoB r4urepuera);
xrrMr,qecK"r""6"pr?il",i1,"J1""p;:l;J""##r#;rr"fi;fiffi 

,#r;;p;;;7;rlcrroJrb3oBarL npno6perenHbre 3HaHrrfl LtAeflTeJlbHocrrr u rroBceAnerHofi xI{3HIr: 
yMeHIrfl B rtpalffltqecrcofi

Anfl [oHr.rMaHr4.rr mo6a-nrurrx npo6neu, cTo.{ru4x flepeA r{eroBeqecTBoM:
:::i:_llre c Kr4 x, sHeprerr4 qecKr4 x 14 cErpbe BErx ;

ffffi:X";ff 
f,aMl{qecKax ,,a,.enufr, npor.*La,rurx B rpr4poAe, 6,ry u Ha. gKoJroruqecKzrpaMOTHOro

';ffi 5#J};#*ffi1trJ;i:"?ffi f 'XIiJffi,T:L:ff#?,.^brHaopraHLr3Mo 6egonacnofi pu6or"r . 
".rr{.lrBaMa n na6opar op.r.,6ury H Ha [pon3BoAcrBe;' olpeneJIeHI4''I Bo3MoxHocrl4 [poreKa'ru xr{Mr4gecKLrx [peBparq eruuit B. i#ff;#f vcnoBllx rr orIeHKI4 zi nocre swnufi;. oqeH^' ouffir #ffH"gT""iTffi:r* *u:H;,ffi;ffiH:",

;|ffi ,T;"1""i[:Xffi;oBepHocrl4xplMl4qecrcofi zr'6opnia,{uH,trocrynaroqefi
flporpanaMa paccquTaHa na 156 qacoB ayAr4TopHoro BpeM eHr4, H3 ruwx g6rracoBTe op err4 rre cKr{x zaruxrufi z 6 0 .{ac oB rlp arTaqecxr4x.C qenuo r

caMocro.{'.,J;r";HiJ:#:o;::.?;r1ffiil:crI4crvAeHroBnpeAycMarpr4Baerc.s
rlporparraua 

-^ro4rp*,- reMarr4*y pe@eparon rJrf, opraHr43ar{zLrcaMo.To[ren*rofi 4"xrerr"rrocra ooyqarour Lrxcfl., oBJraAeBaroqr4x upoQeccuxuzcllo.
B npordecce LrcyqeHufl xLrNrvu BaxHo @opnaupona* un@opuaqLroHHyrcKoMrlereHrHocrb o6yvarorquxcfl'-1loetofi";;" 

opraHr.r3aqzn caMocro.f,re*nofi
ffi[[1r.1r?t}"ff"T:;l 

^,:.-oBarb 
urrrurr. o6yuarorq uxcn Ha ror4cKe

Irr4reparypeccoorBercrByrcqrr'ffi .##Tfi:;;#:i;ffi ;rn*#;:J,llporparra^aa Moxer vcrronb3oBarEc.f, Apyrr.Mr,r o6pa^:orareJrbHhrMrr
IHl i :!i.:Tf; ##.""',12^ara 

o 6p ;;;;;;vro rp o rp aMMy cp eAH e ro (nonu oro)
Pa6oqa.s [porpaMMa y.re6no fi gucgun[raHEr 

,<<XuMux>> [peAH€r3garreHa .{r.f,
I43yrreHl4'f, xr4Mukr 

-B 
yqpexAeHl4'x cpeAHero npo@eccuor-#*o o6pa:oaanzx,

ffi ilHl[#,x,;i:ffi11.*:te.Ji[::Ht:i;1ffi:1...*n.;;i-*;.r
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c oAE pxAHuE yqEEHolZ AncqurrJrr4Hbr

BneAenue
Hayruue MeroAhI rIo3HaHI4-rI BeIrIecrB u xar.vivrqecKLrx ssreHrtft. po* DKc[epr.rMeHTa

I{ Teopr{r{ B xr4Mr4Lr. Modenupo?aHue xuMuuecKux npoqeccol.

1 . OPTAHUqE CKA.'I XIID..fiVIfl

1.1. Ilpe4vrer opraHuqecrcofi xrrMr{rr.
coeAuueuuft

Teopnt crpoeHrrfl opraHuqecKux

rrpegrvrer opraH[qecmofi xrrMll[. rlonsrze o6 opranuqecKoM BerrlecrBe 14opraHuqecxofi xuMuLr. Kparrcrafi oqepK vcropkrarpa3BLrruflopraHgrrecxofi xHM,u.BzrarusNa I4 ero KpyIIreHLIe. oco6enroarr arpoarm opraHr.rqecKr4x coe4uHeuufr.Kpyronopor yrurepoAa B npr4pole.

Teopua crpoeHlrfl OpraHuqecKrrx coeArrHeHufi A.M. Byrnepona. Ilpe4rrochrJrKr4
co3AaHpI'[ Teopul{ crpoeHl4-[. Ocuonuue IroJIox eHLrflTeopr]r{ crpoeHr4.rr A.M.ByrnepoBa.
X[MIaqecKoe crpoeHLre u cnoficrsa opraHr{qecKr4x BerrlecrB. flonsrue o6 usouepua.cuoco6rr oro6paxeHl'I-rl crpo eHprflMoneKyJrhr (Qopnrynrr, uogeru). 3Ha.reHue reopz,rA'M' Byrnepora AnflpasBuruflopraHllqecxofi xLr,ktuu xr.rMr4qeoKr,x nporHo3oB.

crpoeuue aroMa yrnepoAa. 3nerrpoHHoe o6raxo u op6urwtr,, .r- r4 p-op6uratru.3nexrpouHble u sJleKrpoHno-rpa@vr..nr. Sopuynrr aroMa yrnepoAa B ocHoBHoM aaos6yx4eHHoM cocro''IHu.sx. KonaneHTHa-rr xr4Mr.rqecK afl cBfl3b r{ ee xnaccuQuKarlr4.rr ,,ocnoco6y nepeKpblBaHkrfl op6ura-rrefi (o'- kr ir-cBfl3kr). rlonsru e ru1pugr*a*u.pa:ruqnrre
TLITIbI tu6pu4uza\uv u $opua aroMHblx op6raranefi, nsazvrHoa orr*n LrBaHLrerr.r6pu4uuxop6uranefi u ux paclonoxeHl4e B npoarpaHcrBe B coorBer crBLrHc Mr4Hr{MyMoM gHeprr.r4.feouerpux MoneKyn BeqecrB, o6puro"uHHbrx aroMaMr{ yrnepoAa B pa3nr4qHbrx
c o c ro.rrH n tx ru6pu Au3 aLU4Lr .

K'naccr'rQllKalllrfl opraH[qecKrrx coeArrHeHufi. Knaccn$uxaqu.f, opraHr4rrecKr{xBeruecrB B 3aBucrzMocrr{ or crpoeHr{, yrnepoAuofi qenu. ilorrrr. 6yr*qrouamnofirpytrI,bl' Knac cu S LrKarJ,ufl, opraHurr e cKr{x B errle crB no rarry Synxqzosa6H ofi rpyn,,br.
ocuoru HoMeHKJrarypbI opraH[rrecmr{x BerrlecrB. TpunzanbHble Ha3BaHufl.PauraoHanb*ar HoMeHKTI arypa KaK npeAlrrecrBeHHr4rla HoMeHKnarypbr IUPAC.Houeuxlarypa IUPAC: npI4HIII{nbr o6pa^:onauux ruazeauuir, craprxr{HcrBoSyuxqzoHiulbHblx lpyrr, vx o6o:Ha.reHrae ; npe6zxcax u cy6Qraxcax uazaaHuiropfaHr4qecKl4x BerrIecTB.
Tnnrt xlrMlrqecKlrx cnnsefi B opraHr.rqecKr{x coeArrHenr{flx u cnocoorr ,nxpa3pblBa' Knacca0^*arlvs' KoB€uIeHTHbIx cB.rl3efi no oJreKTpoorpr4rlarenbHocrr{ cBf,3aHHbrxaroMoB' cuoco6y [epeKpblBaHLrfl op6raranefi, xparuocru, MexaHrr3My o6pa:o Ba*ufl.csxsrrIpI4poAbI xzM[qecxoft cBflsu c runoM Kp,cr.Ulnz.{ecxoft pelxerKr.I BerrlecrBa Lr efo$u:uuecxuuu ceoftcrnaNaz. Paeprrn xuMu.recxofi eBfl3Lr, KaK rrpoqecc, o6parurrfi ee



MexaHr43Max peaKrluit s opraHr,rqecxofi xvrMLrr4. Cy6crpar u peareHr. Klaccu$nxaryux

MoneKyJr npeAcraBrarerefi

rr BoAopoAa B opfaHr{rlecKoM

o6pa:onaHr4ro. fouoluru.recxufi kr rereponurra.recxufi pa3pblBbl cusefi, vrx
conocraBJreHr4e c o6uenubrM r4 AoHopHo-aKrlenropHbrM MexaHH3MaMI{ rzx o6pa:oBauus..

flossrze cso6oAHoro pa4r,rK€ura, HyKJreoSznruofi n srexrpo$unrHofi .racruurt.

K.naccnQrrKarlr{fl pearcqufi B opraH[qecrcofi xrrMlrl{. floH.srze o rl,Inax vr

peaxqufi ro rl3MeHeHuro B crpyKrype
3aMerrleHue, r,r3oMeplr3aqrEx) v rrlly

cy6crpata (npucoe4urneHure, orIrIerIJIeHI{e,
peareHra (pa4raranbHble, nyrneoQuJIbHbIe,

enexrpoQulrurre). Pearquu npucoeAraHeHl{{ (Ar, Ae), oJIuMI,IHI4poBaHLIf, (E), saueqeHl{fl
(S*, S*, Sp), usouepu3ar\prv. PasHonuAHocrr,r peaxqufi KaxAoro rvrra'. rrIApI4poBaHLre 14

Aerr,rApr{poBaHlre, f€rJrofeHr{poBaHr{e 14 AefanoreHl4poBaHhe, tvI.paTalJ.ufl. LI AeIHApaTaI\vfl.,
rr4Apo f an of eHHp oB aHkre v Aerr4AporanofeHr4poBaHHe, IIonI{MepI43aIJVn u
[onr.rKoHAeHcarlus, [eperpylnlrpoBKa. Oco6ennocrrr oKI4cJIHTeJIbHo-BoccraHoBI4TeJIbHbIx

pearqufi B opraHr{qecrofi xvrukrkl
ConpevreHHbre rrpeAcraBJreHrrfl o xrrMrrqecKoM crpoeHl{I{ opraHuqecKl{x

BeruecrB. OcHosHrre HarrpaBneHufl pa3Bvrrr4fl, TeopI4I4 crpoeHrlfl A.M. Byrnepona.
Irlsouepu.rr opraHuqecKlrx BerrlecrB u ee BuAu. CrpyrrypHafl. LI3oMepLI.f,: MexKJlaccoBafl.,

yrnepoAHoro cKeJrera, rroJroxeHrrfl xparuofi cBfl3tr v Synxquouamnofi rpynnbl.
flpocrpancrBeHHa.fi r43oMepr,rfl: reoMerpuqecra, H orrTl,IqecKaf,. Ilos.srze
acuMMerpuqecKoro qeHTpa. Ezororu.recKoe 3HarreHl4e orrrrrrrecxofi ptsoNaepvu. Bsam\aHoe

BrrvrflHkre aroMoB B MoneKynax opraHurrecKr4x BeIrIecrB. 3rexrponnrre eQSeKTbr aroMoB I{

aroMHbrx rpyn[ B opraHurrecKr4x MoneKyJrax. Irlnayr<quosuufi s$Qem, floJloxl,ITemnsrfi
kT orpr{rlare.nruufi, ero oco6eHHocrr4. Mesouepnufi sQSem (sQ$eKr corpxxenzx), ero
oco6eunocru.

Jla6oparopHbre orrbrrbr. I4sroroereHl{e uo4erefi
pa3nurrHbrx KJraccoB opraHurrecKrrx coe4uueuufi .

IlparcruuecKr{e pa6oru. O6napyxeHr4e yrnepoAa
coeAHHeH uu. OlyapyxeHlre fturoreHoe (upo6a Eefi nrurrefi na).

1..2. IlpegeJrbHbre yrJreBoAopoAbr

Ionao.noruqecrcufi pflA aJrKaHoB. lloHqrrae o6 yrneBo,qopoAax. Oco6enuocrr.r
crpoeHl{{ [peAenbHbrx yrneBoAopoAoB. Arxasu KaK npeAcraBrTerrv npe.qenbHbrx
yrneBoAopoAoB. 3rerrpouuoe v [pocrpaHcrBeHHoe crpoeHr{e MoneKynbr MeraHa Lr

Apyrux aJIKaHoB. fouororuq.ecxuia pflil Lr r43oMepu[ uapa$rauon. Hopuamuoe v
pa3BerBneHHoe crpoeHr4e yrnepo4nofi qeur4. Horr,reurrarypa €urKaHoB kt €urKuJrbHbrx

3aMecrrrrerefi. (Dusuqecxue cnoficrBa aJrKaHos. ArxaHrr B nplrpoAe.
Xuuuqecrc[e csoficrBa aJrKaHoB. Peaxquu SB-THIIa: f€rloreHr4poBaHr{e (pa6oru

H.H. Ceueuona), HHrpoBaHIae ro Kononarony. MexaHr,rsi\a peaKrlr4u xnopnpoBanr4fl.
aJIKaHoB. Peaxquu AerHrpI,IpoBantrfl, ropeHr,rf,, Kara[r4Tr4r{ecKofo oKr{cJreHr4fl €LrrKaHoB.

Kpexunr a-iIKaHoB, pa3[r4rrHble BI.IAII KpeKI{Hfa, [prIMeHeHHe B rIpoMbIIuneHHocrLI.
Ilupolrzs r{ Ko HBep cufl, l.r.er aHa, r43 oM e ptrcarJtrfl, aJrKaHo B.

[puueHeHlre lr cnoco6rr [oJryrreHuq arKaHon. O6nacrr,r npr.rMeHeHrafl €lJrKaHoB.

IIp ovmruuleHHble cuoc o 6u [onyqeHLTf, aJrKaH oB : nonyqe H ve H3 rrpupoAHbrx
I4crorIHI4KoB, KpeKI4nr napaSr4HoB, nonyrreHue crrHTerr4rrecKoro 6enszua, rasu$uxaqur
yrJlfl, rHApI{poBaHtre iurKeHoB. Jla6oparopHbre cuoco6rr [onyrreHr4fl iLJrKaHoB: cr4HTe3

B rcp u a, 4 exap 6 orcl{nrrpo B aHr4 e, rr.rAp o Jr r43 xap6ttga €urroMr{ Hr.r.fl .

f{urc.noa.nKaHbl. Iouororu.IecKrafi ps1u HoMeHKnarypa qr,rKJro€rJrKaHoB, rax o6rqax
Qopnayna. flonxrue o HanpflxeHr4r{ rlr4Kna. I,Isouepz-q qraKnoarKaHoB: MexKJraccoBax,
yrnepoAHoro cKeJrera, reoMerpuqecKafl . Ilony.ren ue u $uzuqecKr4e ceofi crea
IIIaKnoaIIKaHoB. XuNrr,r.recxue ceoficrBa rIrrKJroaJrKaHoB. Cueqv$uxa cnoficre



IILIKnoanKaHoB c MaJIbIM pa3MepoM III4Kna. Peaxquu flpucoeAaHeHr,rf, upa1krKaJrbHoro
3aMellleHI4fl.

flparcrnvecKafl pa6ora. rloryuenr{e MeraH a Lr LrcyqeHr4e ero csoficrB: ropeHue,
orHorrreHue r 6pousofi noAe r{ pacrBopy [epMaHraHara KaJrLrfl.

1.3. Sru.neHoBbre [r A[eHoBbre yrJreBoAopoAbr
Iouo.norn'Iecx[fi pqA arrceHos. SreKTpoHHoe lr [pocrpaHcrBeHHoe crpoeHpe
MoneKynbl3TI{JICHa I{ anKeHos. folaororurlecKufrprl,u o6ryas, Sopnryna EUrKeHoB.
I4s oruepu.rl srLI JIeHoBhIx yrneB oAopoAo B : MexKJr ac eoBafl., yrnep oAH o ro cKeJr era,
n onoxeHl4.fl Kp arH oit c&tzu, reoM erp I,Iqe c Kaf, . O c o 6 enno cru H oMeHKJrarypbr
3THJIeHoBbIx yrneBoAopoAoB, Ha3BaHLrs saNHefiulrx paAr{KaJroB. @zsu.recrcHe csoficrna
€UIKEHOB.

XIIilrrqecrcue csoficrna aJrKeHoB. 3ler<rpoQanruufi xapaKTep pearcquft,
CKIOHHOCTE K peaKIII'IflM npI'ICoeAHHeHI4fl, OKLICJIeHI4T, [OnI4Mepu3a\UV. flpanUlO
MapxonuHKoBa u ero gneKTpoHHoe o6ocuonauze. Pearqun rturoreHr{poBaHufl,
rz.qpofanoreHl{poBaEkrfl) fl{Apararlukr, rkr(phrpoBaHr4-rr. MexaHusM As-peaxqufi. flousrueo peaKlll{f,x Ilonl.IMepkrgaIJkru. fopenue aJIKeHoB. Peaxqau oKr{cJreHr4fl B M.rrrKr.Ix H
xecrKHx ycJloBl{-flx. Peaxqus Barnepa 14 ee 3HarreHtrfl.4rx o6napyxeHr4f, Henpe.qenbHbrx
yrneBoAopoAoB, [onyrreHus rluxoleft .

IIpu rvreueH Ire lr cnoco6u rt oryrreH rrfl aJr KeHon. [IcuoJrb3oBaHrae nrrcorofi
peaKuHoHuofi cnoco6Hocrn zuIKeHoB B xl4Ml4rlecxofi [poMbrrxneHHocrr4. flpuueuenue
srl4neHa r{ nponr{nena. IlpovrbrruJreHHbre cuoco6rr nonyrreHr4f, aJrKeHoB. pearquu
Aeflarpr{poBaHr4.rr r.r KpeKr{Hra aJrKaHon. Ila6oparopHbre cuoco6rr nonyrreHHf, €urKeHoB.

A.nrca4neHut. floH.srrte v xnaccu$utKaur,u ,queHoBbrx yrneBoAopoAoB rro
B3aHMHOMy pacnonoxeHl{ro KparHblx cnssefi B MoJreKyne. oco6eHHOCTU 3neKTpoHHOfO r.r
IIpocrpaHcrBeHHOrO CTpOeHI4.fl ConpflxeHHbrx .queHoB. fIOrUrue o 7r-sneKTponuofi
cucreMe' Houenxlarypa AI4eHoBbIx yrJleBoAoporoB. Oco6ensocrr4 xr{Mr4rrecKux csofrcrn
cotrp''IxeHHblx AI{eHoB, KaK cneAcTBI{e Hx sneKTpoHHoro cTpoeHl{fl. Peaxqura 1,4-
npl{coerzHeHr4q. flonralaepkrcarJ,tfl Ar,reHoB. cnoco6u [onyrreH[.f, rrireHoBbrxyfneBoAopoAoB : pa60ru c. B . JIe6eAeBa, Aefr4 Apr,rpoBaHue anKaHoB.

OcnosHrle [oHqrlrfl xIrMI{LI BblcoKoMoJreKyJrrpHbrx coeAIrHeH ufi garrpgMepe
npoAyKTOB nonl4MepLrca\vkr aJIKeHOB, anKaAr4eHOB r4 HX f€rJIOfeHrrpoLr3BoAHbIX.
Monouep, IIoJIIaMep, peaKIII,L[ [onl{Mepra 3a1.Lrkr, creleHb nojll4Mep n3awLr,
crpyKTypHoe 3BeHo. Tuurr [onuMepHrtx qerefi: runefinu., p*"LrrJreHHbre, c[rr4Tbre.
rlousrue o crepeoperyn.tpHblx [onuMepax. flonr4Mepbr repMolJracrr4rrHbre u
TepMopeaKTLIBHbIe. Ilpe4cranneHlle o nJlacrMaccax 14 gnacroMepax. llorueruteu
BblcoKofo H HI{3Koro AaBneHI'I-f,, elo csoficrsa a npuMeHeHr{e. Kararzsaropu (urnepa-
Harra. lIonuupoIII4JIeH, ero npLIMeHeHr{e u csofi crna. f aroreHcorepxaq[e
nonl{Mepbl: re$lou, rroJrrrBraHr{nxnopr{A. Kay.ryru Haryp€Lnbustit ucr4HTergrrecKr4e.
c_onoruueprr (6yra4rreHcrr4por"n"rfi *uyryn;. nynKaHr{3arrLu KayqyKa, pe3r{Ha Hs6onur.

[paxru'recKafl pa6ora. rlonyveru4e grr,JreHa Aerr4Ap araryuefi. 3Tr4noBoro crrr{pra.BsazNaoreftcrnne 3TrIJIeHa c 6porranofi ro4oft, pacrBopoM rrepMaHraHara KaJrr4fl.Cpannenue TIJIaMOHLI 3TI{JIeHa c rrJraMeHeM npeAeJrbHbrx yrJreBoAopoAoB (ueraHa,uponan-6yranoaofi claecu).



1.4. Aqerr{JreHoBbre yrJreBoAopoAbr
Ionaolorlrqecxufi pflA aJrmunos. SreKTpoHHoe r,r rpocrpaHcrBeHHoe crpoeHr{e
allerHneHaLr Apytux iuIKI4Hon. fouolorl4r{ecKl{fiprl,u olryas, Sopvryna €urKr,rHoB.
Houenxr arypa arlerr{neHoBrrx yrneBoAopoAoB. I4ror"pry MexKJraccoBa.r,
yruIep oAHof o cKeJrera, rro Jrox eHLrfl rp arnofi cBfl3tr.

XuM[.recrcue ceoficrea v [plrMeHeHrre Oco6euuocrr{ueri urrurrsll,a n [pIrMeHeHIre aJTKITHOB. UCOoeHHOCTI{ peaxqufi
rpHcoeALIHeHu.r uo rpofiuofi yuepoA-ynlepoAHofi cBf,3rl. Peaxqzx Kyrepona. Ilpanuro
Mapxonru{KoBa [pI4MeHpITeJIbHo K auerlrneHaM. flonRrzrxnoc.rr 2T^r,rq .n rr,^'nn rarrpr4MeHprreJrbHo K auerr4neHaM. Ilo4nuNuocrs aroMa BOAOpOAa(xucloruue csoficrsa anrzHoa). OxucneHr4e €urKr4HoB. Pear<qra.a 3eruHcxoro.
rlp ul,r eneHr4 e arl err{JreHoBbrx yrneBoA op oAo B. florueuH}rnarlerar.

flo.nyvenue aJrKI{Hon. flonyqeHue arlerprneHankrponkr3oM Mera11aurcap66AHbrM
MeTOAOM.

Jla6oparopHble orIbITbI. trtlsrorosreHr4e uore.nefi MoneKyn aJrKLrHoB, r{x r43oMepoB.

1.5. AponaarrrrrecKrre yrJreBoAopoAbr

Iouo.norH'Iecrcufi pqA apeHoB. EeHsor KaK npeAcraBraTeJrb apeHoB. passzrze
rlpeAcraBleuufi o crpoeHuu 6eusona. ConpeMeHHbre [peAcraBrreHkrfl o6 ,ra*rpoHHoM r4
rlpocrpaHcrBeHHoM crpoeHI4I{ 6eHsora. O6paaonanze apoMarr{rrecxofi 7[-cracreMbr.fouo.norz 6eusora, ux HoMeHKJrarypa, o6qu, Qopuyna. HoruesKJrarypa rrfl
AI{3aMeIrIeHHbIx npoLI3BoAHblx 6eHsora: opmo-, Mema-, napq-paanoJroxeHr4e
3aMecrzrelefi . @usu.recxue caoficrBa apeHoB.

Xuuuqecnue csoficrsa apeHoB. flpzueprr peaxqzfi snexrpo6r{JrbHoro
3aMeIrIeHZ-[: faJlofeHl4poBaHHe, arrKr4nr{poBaHr,re (xaranusaropbr @pzaenx-Kpasrca),
HLITpoBaHLIe, cynr0upoBaHhre. Peaxqau ruAprtpoB aHLrfl u npr4coeAr4HeHr4.rr xnopa K
6ensony' oco6eunocrla xHMLIrIecKux csoficrB roMoJroroB 6eu:ora. B:auinno e BrrkrflHvre
aroMoB Ha rIpI'IMepe roMoJloroB apeHoB. OpraenraqLrfl B peaKrlrryx snexrpoSr4JrbHoro
3aMerqeHr4r. Opr,renraHTbr I r,r II pola.

lrpurueneHlre Ir [oryqeHl{e apeHon. flprapo.{Hbre r4crorrHrrKz apoMarr{rrecKr4x
yrneBoAoporoB. Apouaru3aL\r4fl aJIKaHoB H rlr{KnouuKaHoB. ArxranupoBaHr4e 6eHsora.

1.6. flpu poA H bre rrcrorr H rr Kr{ yrJr eBoA o poAo B
He{rr' HaxoxAeHue B [plapoAe, cocraB u Szsz.recKr{e csoficrsa neQrra. TonrusHo-
sHepferr4qecKoe 3HarreHr4 e neQrr.r. flpouuuureHHaf uepepa60rxa ne@uE.
PexruQuxarlkrfl ue0ru, ocHoBHbIe @paxqurr ee piBAeJreHr4f,, r4x r4crroJrb3oBaH,e.
Broprauna'I nepepa6orra ue0reupoAyKToB. Pexrra$uKarlu.f, MiByra rrpr4 yMeHbrrreHHoM
AaBneHI4I4' Kpexnur ue0renpoAyKroB. PasrraqHHe BkrAhr KpeKrrHra, pa6oru B.I.
IUyxona. I4sorraepz3arlkrfl aJIKaHoB. AnxurupoBaHr{e ,"rp.o.rir"r, y.r.BoAopoAoB.
Pu0opuranr neSrelpoAyKTos. Ka'IecrBo aBToMo6u*uoro rorrJrr4Ba. orranoBoe rrr4cro.
rrpupo4nufi u rorlyrHbIfi ueQrrHofi ras. CparHeuue oocraBa nprrpoAHoro rur
nonyTHof o fa3 oB, klx npaKTHrIeCKOe V OIIOJIb3OBaHI4e.

KauenHufi yro.irr. ocHosHble HanpaBJreHrrf, krcnonb3o BaHr4fl,KaMeHHoro yrnr.
KoxcosaHr4e KaMeHHoro ymq, saxHefi,u,e ilporyKTbr groro [poqecca: KoKc,
KaMeHHoyroJIbHa'[ cMoJIa, HaAcMoJIbHaf, BoAa. Coe4Ianeur4.f,, BbIAeJI.rreMbre I{3KaMeHHoyrolHrofi cMoJIbI. flpogyxrbl, roryqaeMbre lr3 HaAcMo6nofi BoAbr.

3rororu.recKue acrreKTbr
LICKOnaeMbIX.

4o6rruz, uepepa6omn v r{cloJrb3oBaHufl roproqr4x



fleuoucrpaq,nr' Kollexqus <rlpzpo4urre r4cror{Hr4Krz yrneBo.qopoAoB).
CpanneHlae [poueccoB ropenux ne$ rv r4'rprpoaroro ra3a. O6pa:oBaHr{e ueQrxuofi
rrne HKr4 Ha:"^r:l::::lr'r B oAbr. K araruru.r e cxufi Kp e KH Hf n apas nn i 1rn^ *.p or rr u;.

Jla6oparopHbre ouurrrr. OuJlawwP"ruIrHbIe ofIbITbI. ullpeAeneHlae Halrvqu.f, HenpeAeJIbHbIX yfneBoAopoAoB B6eHsuHe 14 Kepocune. PacrsoprlMocrb pa3nurrHbrx ne$renpoay^ro" (6enaun, Kepocr4H,
Alt3eJrbHoe rorrJrLrBo, Ba3eJrrru, napaQun) apyr B Apyre.

1.7. IuaporccrrJrbHbre coeArrHeHrrr
Crpoenue Il KJlaccuQnrcaqufl cnlrpron. KraccuQuxaqux cnLrproB no rr4ny
yfJIeBOAOpOAHOfO pal.lr,l(.aJrA. rII4Cny rurpoKcr{JrbHbrx fpyull u rr4rry aroMa yfnepoAa,
cB'[3aHHoro c rLIApoKcI4JIbHofi rpynnofi . 3nexrpoHHoe I4 npocrpaHcrBeHHoe crpoeHr{errlApoKcl4lrsofi rpy[Ilbl. Brv-flulae crpoeHrr.tr crrr4proB ru r" Qzszvecxze csoficrsa.
MexuoreKyJrrpHa.f, BoAopo.qHa.rr cB.rr3b. fouororv.recxzfi pra rp.geJrbHbrx
oAHoaroMHbIx cnl4pros. I'IsoN,Iepus.I4 HoMeHKnarypaaJrKaHonor, r* o6u1ar Sopuyna.

Xuuuqecrcue cnoficrna aJrKaHoJIoB. Peaxqzouuax cuoco6nocm [peAenbHbrxoAHoaroMHbIx cnrlproB. Cpanueuze KucnorHo-ocH6sHsrx csoficrs opaurrracKr4x uHeopraHl4rlecKl4x coe4rauenzfi, coAepxalql4x OH-rpynny: Kr.rcJror, ocuonaumfi,auQorepnrrx coe4useHzfi (no4u, cnzpron). PeaxqrEu, [orrBepxAaroqr{e K[rcJrorHbrecsoficrsa clll4proB. Pearquu 3aMeIIIeHrufl rLrnpoxcurtrsofi .py.rr"r. MeNnaoreKynf,pHa,
Aerl{Aparar\Lrfl cfll{proB, ycnoBl4f, o6pa:onanux rpocrbrx ,6rpo". Croxnue- ssuprrHeopfaHl'IqecKHx u opfaHIlqeCKI4X KI4CJrOT, peaKukrH srepzszx ar[uLr. orcucleHze uoKr4cJrr4TeJrbHoe AefaApr{poBaHr{e cnr4pToB.

cuoco6sl floryqeHl{fl c,,IrproB. frz4porz3 raJroreHanKaHoB. lugpataryux
aJIKeHoB, ycJIoBI{'[ ee npoBeleHLrfl. BoccrauoBJleHlre xap6ogznbHbrx coe4auenzfr.

orAe'nruble rlpeAcraBrrreJrlr aJrKaHoJroe. MeraHoJI, ero npoMbrrrrneHHoe [onyqe,Ve
H rIpI4MeHeHLIe B [poMbIIxJIeHHocrI'1. Euolorz]IecKoe 4efi crnae MeraHoJIa.
cueqraSuqecKlle cuoco6rr rtonyrleHl4.rr srr{JroBoro cnupra. @usqororr4qecKoe 4eficrnze3TaHOna.

MnoroaroMHble c[Irprbl. zeouepuf, 14 HoMeHxJrarypa npercraBzrerefi rByx- krTpexaroMHblx cnupros' oco6eHHocrll xuMurrecKzx csoficrB MHoroaroMHbrx crrr4pToB,I'Ix KaqecrBeHHoe o6napyNeHae. or4elrurre [peAcraBr{Tenr4: srr.neHrurr,rKoJrb,
fJrHrlepr4H, Cnoco6u I{x nolyq eHkrfl , [paKTrrqecKoe npvMeHeHr{e.
@euo'n' 3ler<rpouHoe 14 npocrpaHcrBeHHoe crpoeHze Seuona. Bgau^auoe BJrr,.rrHHe
ap oMaTr.rqecKof o KoJrbua r{ f trAp oKcralrnofi rpyflrrbr.

XHN'tz'IecKze csoficrsa @enona KaK @yHxrlr.rr ero xr4MuqecKoro crpoeHr4q.EpouzpoBaHLre Qeuona (xauecraeHHaf, p.unqrr;, ,rrporunne (nurpr{HoBa.fi KacJrora, eeceofictsa kr npurraenenrae). o6pa:onanze oKparxeHHrrx KoMrrneKcoB c r4oHoM Fe3*.flpznaeHenue Qenona. rlonyr.rr. senona " 
.rplr"r.rreHHocrrr.

fleruoucrpaquu' MoAena MoneKyn cnr{proB r,t Qeuonos. pacrnopr4Mocrb B BoreanKaHonoB' STZJIeHTJILIKoJIf,, rnI{IIepI4Ha, Qeuona. Cpanueru{e cKopocrr.I B3ar4Mo4effcrnzaHutpufl c 3TaHoJIoM, rlporanolou-2, 2'weruttnponaHon out-2, arrqaprrou. 1-loryqeHr,re6pousrana 143 sTaHola. BrrrecHeHl{e S_eHona ,a 6.ro, fl^ta Harp.rflyro*Hofi racrorofr.Peaxqux Seuola- c Qopuanbrerl,rroM. Ka.{ecrseHHbre peaKrlr{r{ ua Qeuon. 3anucuuocrr4pacrBopl{Mocrl{ Senona B BoAe or reMrleparypbr. BgaraNaoAeficrsue QeHona c pacrBopoMIqenorll4' PacuosuaBaHl{e pacrBopo" 6.rtrrru Harp,fl u rcap6oH ara Harpkrfl. (6ap6oraNBblAblxaeMoro Bo3Ayxa LrIrH 4eficrnue culruofi xracnorsr). pacuosHaBaHrre BoAHbrxpacrBopon Qeuola u rnr4r{eprrHa.



JlaooparopHble orIbITbI. Pexrz@rzx arfufl.cMecr{ oraHoJr-Bora. o6napyxeHrre BoAbrB a3eorponuofi cMecv BoAbr r4 grr.IJroBofo clrlpra.
rrparcruvecKafl pa6ora. I'I:yveHue pu.rrop"Mocra crLrproB B BoAe. oxucreuue

ffil"r*Jffi;d;" Hff."r, 
xpononofi .r..i.. rronvveHue Ar4srr4,roBoro e@upa.

1.8. A.[rgerrrAbr rr KeroHbr
rouo'noruqecKue pflAbI aJIbAerI{AoB r{ Keronos. rIoH flTueo rap6our{JrbHbrxcoeArrHeHz-sx. 3reKTpoHHoe crpoeHkre xap60nranruofi fpyIIIIbr. vLo*"p^r,HoMeHKJIarypa anbAerl4roB [I KeroHos. @ltsuqecKl,Ie 

""ofi 
ar"u xap6onznbHbrxcoe4uuenufi.

Xr'rnrnqecrcIle csoficrsa aJrbAerr.rAoB H KeroHoB. peaxquonuar cuoco6uoc*xap6ouzn'Hblx coeAITHeHzfi' PearIIrIa oKr.rc rre*ufl, €lJrbAerr4AoB, KaqecrBeHH're peaKrlr4r4

;:'"r"ff;ffiffi;l[o*,;'#H Pearqzu nonLIKoHAeHcauI4I4: o6pasonaHue

flpurreHenue u rloJryqeHI{e rcap6onuJrbHbrx coe4unenr.rfi. flpzueHeuueanb'{erzAoB I'I KeToHoB n 6rtry I{ [poMbIIuJIeHHocrz. AnrAen{Abr r{ KeroHbr B npzpoAe(esrEpurre MacJIa, sepouoHrr). rloiyveH"" *ufooHLrrrbHbrx coe4aueuzfi o*r4cneH,reMcIIAproB, ra4paraqr,refi €urKr4HOB, oKrrcJreHHeM yfJreBoAopoAoB. or4enrHrrerlpeAcraB,rreJrkr EuIbAerI4roB Lr KeroHoB, cnequozu..nr; .r-oi"o' r,x [onyr{eHuf, 14cnoficrsa.

deruoncrpaqrrr' ll[apocrepxHeBble u o6reun6re MoreJrr4 Mone*yJr aJrbAer HA*B kr

[.Jr".ff L#:y::X:.,IT:]::::o arrbAerr{Aa oKr4crreHLr eM oraHorra xpouoeofi cMecbro.Ka.recrBeHHbre peaKrlaz Ha €LnbAerr.rAHyro rpynly.
gTaHaJrb pacraneHuofi ueAsofi

noJrr4Mepa. pacuo3HaBaHrae

Jla6oparopHbre olbrrbr. Onrrrarr. ,ruroru 
"uponororofi. rlony'reuue senorosopM€urbAefr4AHoro

pacrBopa aueroHa a Sopuarzua.
Irpamrn'rec*afl pa6ora. I'I:yueuze BoccraHoBr4TeJrbHbrx csoficre aJrbAerprroB:peaKIIH', <<cepe6pxHoro 3epKiua)), BoccraHoBJreHr.re rr4ApoKc,Aa naeaz(Il).B s azNao.qefi crs[e s opuanra..rau c rr4rpo cynr s zroira HarpLrfl .

1.9. Kap6oHoBbre Kr{cJrorbr H rrx rrpor{3BoAHbre
rouo'norll'recrcufi pqA [peAeJIbHbIX OAHOOCHO_BHbIX Kap60Hosrrx Kr{cJror. llorr-flraeo xap6oHoBblx KI4cJIorax r4 Lrx Kllaaca$uxaqu.a. 3nerrporroa ,orpocrpaHcrBeHHoecrpoeHl4e xap6oxctzlrHofi rpynrlbl. fouonoruqecxzfi p.sA npeAeJr'HErx orHoocHoBHbrxxap6ouonblx Kl4cnor, klx HoMeHKJIarypa r4 r,3oMepz.f,. Mexi\,roneKynrpHbre BoAopo.{Hbre

ffi:I*6oxcu*ubrx 
rpynn , Hx BrrLrnHr,e Ha o;;;.;;;.'.""0i;ra xap6ouoBbrx

.r.r"I:I':::li:^ :n1ficrna rcap6ononrrx KrrcJror. peaxquu, rarrJrrocrp,p*oqr4e

o6pa:ona"""--ff;'fi ,:,#:J,X'",iJff ,:;,"::o';Tffi 
"ff T*ff ff :f;r:HXHsrepz@ur<a\uv' Aura4pz4u rap6oHoB'rx Kr,rcJror, r{x [orrreHr4e H [prrMeHeHrre.cuoco6u [oryqeuua rcap6oHoBblx KrrcJror. orAe.nuubre [peAcTaBr{TeJrrr ,n ux3HaqeHI{e' o6rqze cuoco6rr [onyqeHI,-f,: oKr4cJreHrre aJrKaHoB, aJrKeHoB, [epBar{Hbrxctll4proB' aJIbAerI4Aon' Baxnefiruze [peAcraB LrreJruxap6onosblx Kr.rcJio T, r4x6zororu'{ecKa-{ poJrb, cueqr,r@uqecKkre cuoco6rr nonyrreHr4r, cnoficrBa rr npr4MeHeHr4e



MypaBbr{Hofi , yxcycuofi , uanrlaurzHoeofi
Meraxpr,rnorofi ; oJrer4HoBofi, lauolesofi z
KI{CJIOT.

Lr creapraHorofi; axpzlonofi u
Jrr4HoJreHoaofi ; qanelenofi ; 6ensofiHofi

c,oxuute eQnpu' crpoenze Iz HoMeHKnarypa cJroxHbrx e6zpon, MexKnaccoBa.s
I43oMepl{'f, c rap6onoBblMll KHcJIoraMu. Cnoco6rr uoryv eHarfl,cJroxHbrx s6rapon.o6paruuocrb peaKuI{LI grepz@uxaqzz ra Saxropbr, BJrrz.flrorrlr4e Ha cMerrleHr{e
paBHoBecux' O6pasoBaHae cJIoxHbIx uonzeQupor. [orrrrr4neHrepe@ranar. JIascaH

14 rroJrprcaxapu4br,
ynIeBOAOB) LIX

fgHh*::.:t",,Tz_1.1p;,i;J;ff ffi ,T,"x3fff T"":l,"Hffi :::A,;H:#:

IIp eAcTaBI4TeJIb Ckr HTeTr{q eCKr.IX BoJroKoH. Xzlau.{ecxze csofi crBa u [praMeHeHaecJroxHbrx e$zpon.

xupur' xraprr KaK cJloxnrre e@zp'I rnLlqepzna. Kap6oHoBbre KacJrorbr, BxoA.f,rrlrre BcocraB xl4poB' 3anucul'tocrb KoHczcreHrll4r4 xl{poB or r{x cocraBa. Xu^au.recrzecsoficrna xpIpoB: rHAponI43, oMbIJIeHLre, tuI{p^poBaHr4e. Euororu.recKa, ponb xr4poB,I.IX UCIIOJI'3OBAHI{E N 6rrtY U ,,POM'IIUJICHHOCTII.

Co.nu rcap6oHoBbrx KrrcJror. Mrrla. Cuoco6rr nonyrreHr4.a corefi: B3ar{MoIeficraaexap6ouonblx KI4cJIor c Mer€ul IraMLt, ocHoBHbIM u oKcuAaMI,I, ocHo BaHr4flM.rrconf,Ml4;
IqenoqHofi rra4ponrl3 cnoxHrrx sQupos. XzN,rz.recKr4e csoficrsa corefi xap6oHonrrxKl{cnor: rLIApoJILI3, peaKIII4I4 aoHHoro o6uena. Mrtna, cyrl{Hocrb Moloqero 4eftcrnzx.OruorueHl4e MbIJra K xecrKofi eo4e. Cznreru.recKr4e Moroulue cpeAcrBa - CMC(4ereprenrrr), zx [perzMyulecrBa r,r HeAocrarKr4.

[euoncrpau[[' 3uaKoMcrao c Srz:zqecKr4Mr,r csoficrsal,rz naxneftruuxrap6ouonux KLI.JI.T' BosroHxa 6ensofiHofi Kr4cJrorbr. orsoureuue pa3n,rrHbrxxap6oHonblx KHcJIor K BoAe. cpanneuze pH BorHbrx pacrBopoB yKcycH oit u colsHoftKI4cJIorhI oA[HaKoBofi lrolxpHocrLl. flonyueuue \puflTHo naxHyulero cJroxHoro eQzpa.oruoureuHe cnl{BorrHoro, rloAconHerrHoro, MarrrrlHHoro MaceJr H MaprapuHa K 6pouuofiBOAe H pacTBopy [epMaHfaHaTa KarrLrfl.
JIa6oparopHbIe orlbITbI. Bsauuo4eficreze pacrBopa yrcycuofr Kr4cJrorbr cMarHI'IeM' oKcI4AoM rIIaHKa, rI4IpoKcI4AoM xeneaa (III), pu.r"opol,r rap6on ara KaJrufl Lrcreapara KaJrLrr' osuaxoMJleHl4e c o6pasqaMl4 cJroxusrx s@upon. orno[reHr4e cJroxHbrxsoupon K BoAe kI opraHuqecKl4M BelrlecrBau. <<BrrneAeHr{e)) xr{pHoro rrrrHa c noMorrlbrocJloxHoro eSzpa' PacraopuMocrb xltpoB B BoAe Lr opraHr4rrecKr{x pacrBop[TeJr.flx.cpaaneuue MoIouI4x ceoficrn xosxficrseHHoro Mbrna rz CMC B xecrKofi noAe.rrpaxruuecKafl pa6ora. PacrnopuMocrb p€Bnr4rrHbrx xap6ouoBbrx Kr4cnor B Bore.BsauN'IoAeficreue yrcycHofi KlIcJIorbI c MerauraMr4. [oryverr4e r43oaMr,noBoro eQzpayxcycuofi KHcJIorbI' cpanuenue creneHl{ HeHacbrrrleHHocr, TBepAoro r4 xr.rKoro xprpoB.ourtlenze )KLrpa' flonyveuue MbrJra u u3ytreHr,re ero cnoficrn: neuoo6pa:oBaHr4e,peaKu,ru r4oHHOfO o6ueua, fr{Aponu3, BbrAeJreHue cno604r"r* *rfr"r, *raror.

1.10. Yr.neno4rr
flonsrue o6 yr.nenoAax. Knaccz0 v*arfuflyrJreBoros. Mouo- , Ar4-,p eACTaB Lrr e rrv xax40fi rpylrrhr yfJreB oAon. E aoro rzqe cKa.f, p oJrb3HaqeHr4e B xr,r3Hl4 rreroBeKa u o6ulecrna.

MoHocaxaprrAbr. CrpoeHne v oflrr4yecKa.f, r43oMepplr MoHocaxapr4IoB. I4xxlaccuQuKarlu, IIo rII{Cnv
J ATOMOB yfJrepoAa Lr

MoHocaXapLIAoB D- L-psay. Baxuefiruvre rrp eAcTaBLIT e rrv MOHO3.



fffoKosa, crpoeHHe ee MoneKynbr u Sueuvecrue cnoficrsa. Tayroryr epufl.
Xzruuqecrrae ceoftcrea rJIIoKo3br: peaKur4r,r ro anr4eru4nofi rpymre (<cepe6pxHoro
3epKana), oKI'IcJIeHI'Ie asorHofi xuclorofi, tr1ptrpoaanrze). Peaxquu rJrroKo3br KaK
MHoroaroMHoro clplpra: B3arrMoleficrsae rJIIoKo3br c rr,rApoKcr{AoM uear,r(Il) npLT
rouHarsofi reMneparype u HarpeBaHLII4. Pagnaqnrre ,r.r"i 6poxenux (cnzpronoe,
MOJTOqHOKZCTOe). fffoKosa B [pr4pore. Euorofr{rrecKa{rrrvJrv rrrvr\'wJrvv.ir' r Jr^,r\uria -E, TTPI4PUAC' DllOJlOlnqeCKa{ ponb LI [pI4MeHgHI{e fnIOKO3bI.
@pyxro:a KaK I43oMep rnloxo:rr. CpaaHeHr4e crpoeHr,rf, MoneKynbr Lr xkrMuqecKr{x csoficra
fJrroKo3br r,r spyrrosu. (Dpyxro3a B rpupoAe z ee 6uolorHr{ecKa.f, ponb.

IlenrosH. Pz6osa
MOneKyn.

t4 Ae3OKCUpU6OZa KaK npercraBrrreJrra aJrbAoneHTo3. Crpoeure

!u ca xa p rrA bI. C rpo eurae ALraaxapkrAos. C uo co6 c oqreHe Hr{.f, rlr4Kno B.
BoccrauaBnHBalotuple I{ HeBoccraHaBJII4BarorrIHe ceoficrea AkrcaxapkrAoB KaK cneAcrB,e
coqJleHeHkrflr\krKJra. Crpoenue 14xLrMLrtIecKI,Ie cgoficrna caxapo3br. TexgolorllqecKl.e
ocHoBbI rlpol43Bo.qcrBa caxapogH. JIaKTo3a I{ M€LJIbro3a KaK H3oMepbr caxapo3br.

flo'nucaxaplrAbl. o6rqee crpoeHrle ronlrcaxapr4AoB. Crpoenae MoneKyJrbr KpaxM€ura,
aMl4no3a H aMLIJIoneKTkIH. @Iasru.{ecrue csoficrBa KpaxMaJra, ero HaxoxAeHl{e B
npl{poAe u 6uolorl4r{ecKa.r ponb. frttrcoreH. XzMz.recKr,re cnoficrna KpaxMana.
Crpoenue sneMeHTapHoro 3BeHa Ilennrcnosrr. BrraqHrae crpoeHr.rf rroJrrznrepnofi qe11u
ua $usuuecKlle u xLIMI{qecKI4e csoficrna rleJlnlonosrr. fraapoJlz3 rreJrJIIoJIo3br,
o6pa^:onaHl{e cJloxnux sQupoB c HeopraHarrecK.,.,kr kropraHr.rqecKr4Mpl KI{cJroraMI4.
llousrue o6 racxyccrBeHHblx BoJIoKHax: arlerarHrrfi ruenx, Br,rcKo3a. HaxoN4eHr4e B
npllpoAe u 6uolorvtlecKa{ ponb Ilennrcnosrr. CpaeHeHHe csoficrs KpaxMaJra 14
qennrcJro3br.

{evroucrpaqurr. o6pasqu yrneBoAoB r.r r{3Aenufi us nzx. rloryrreHr,re caxapara
K€LnbI{I4', U BbIIeneHI4e Caxapo3bl Lr3 pacrBopa caxapara Kanbrlrlr. B:anvro4eficre,e
rnloKo3bl c QyxczncepHucrofi rucrotofi. orHorxeHr{e pacrBopoB caxapo3br 14 Miurbro3br K
Cu(OH)2 [pI'I Harp eBilHkru. OsHaxoNdJIeHI,Ie c SrzsuuecxzMr4 cBo ircr13aMra KpaxMana r4
ueJInIoJIo3bI' Ha6yxanr're qennroJlo3bl kr KpaxM€ura B Bo.qe. lloryveuue rprrHr4Tpara
qennrcnosH. KorreKrlr{f, BoJIoKoH.

JlafioparopHble orIbITrI. osHaxoMJreHue c SzsrauecKrdMr4 cnoficreaNara rJrroKo3br(alre'ilrax yIIaKoBKa, ra6lerru). KucrorHrrfi rr4Aponrr3 caxapo3br. 3naxorracrBo co6pa^:qauu [on,4caxaprlroB. o6HapyxeHr.re KpaxM€ura c [oMorrlbro KarrecrBenuoft
peaKrlr{r{ B MeAe, xne6e, fiorypre, Mapfapr4He, MaKapoHHbrx r{3reJrr4rx, Kpylax.

lrparcrn'recKaq pa6ora. Peaxqur <<cepe6pxHoro 3epKana) HrroKo3br.Bsa,raoAeficrnue rrlroKo3bl c rI{ApoKcHAoM MeAr{ 1ig 
^npu 

pa3naqHbrx reMneparypax.
leficrnue aMMuarrHoro pacrBopa oKcl44a cepe6p a Ha caxaposy. o6napyxeHr.re JraKTo3br BMoJroKe. fleficrnze kro1a Ha KpaxM€ur.

1.1 1. Avrunur, aMrrHoKlrcJrorbr, 6e.nrcu
KnaccuSrIKaIIIrfl Lr Ir3oMepufl aMrrHoB. flon.srue o6 aMr4Hax. fleparauHrre,BTopurIHbIe pI TperLItIHbIe aMI4HbI. Knaccu{uKal\Lrfl aMrrHoB rro r6rry yrneBoAopoAHoroparuKura v qucny aMlrHolpynn B MoneKyne. fouolorl{qecKr4e pf,Abr nperenbHbrxanusarrzuecKl4x I{ apoMarl4rrecKr4x aMr{HOB, I{3oMeprI, H HOMeHKnarypa.

Xuuuqecxue ceoficrBa aMrrHoB. Auun, nu* op.urrrr;;;;; oBa*Lrfl, r4x
apaBHeHIAe C aMMI4aKOM I{ ApyfHMI{ HeopraHr4rrecKuMr4 OCHOBaHT4 flMH. cpannenze
xI4MLIqecKvIx cnoftcrn anu0arl4rlecKl4x 14 apoMarr4rrecKl,rx aMuHoB. o6pasonanue



aMI{roB. AuulzuoBble Kpackrrelrv.lloHxrue o cr4HTerr{qecKr4x BoJroKHax. floluauu4rr
II IIO JIHaMI4AHbI e CI{HTeTI4[IeC KHe BOJI OKHa.

IlpurueueHlre u roryrreHrle aMr{Hon. IlonyueHae aMr4HoB. Pa6oru H.H.3uHzHa.
AuuuorcucJrorbl. Ilorurue o6 auznoKr4cJrorax, r4x KJraccu@zxaqu.rr r4 crpoeHr4e.

Oura'recxaf, I43oMepkrfl a-aMI4HoKI4cJIor. HoueuKnarypa aMuHoKr4cnor. lnoficrneHHocrb
KLIcJIoTHo-ocH6nnrrx csoficrB aMIaHoKIrcJIor I{ ee npr4rrr4Hbr. Ezuorapnbre r{oHbr. pearqzu
KoHAeHcaI{kII{. Ileutu4uax cBr3b. CzHrerz.{ecKl4e BoJIoKHa: KarIpoH, 3HaHT.
Klaccu0raKalll4-a BoJIoKoH. llonyueul{e aMr4HoKr4cJror, r4x [pr,rMeHeH6e z 6uororurrecKaf,
Qynxqax.

Ee.n xu. Eelrz KaK npI,IpoAHbIe [onl{Mepbr. llepnzuHalr, BTop v.uHafl.,TperurrH€ur u
rlerBeprl4.{Hafl crpyKryprt 6elxon . @u1putrnrpHbre u rno6y.rr.flpHbre 6elxu.
XuM['Iecxne ceofi crea 6erxoB : ropeHr{e, AeHar ypar\Lrfl , rrrAponr43, KarrecrBeHHble
(unernrte) peaxqrara. EzolorzqecKue Synxqur.r 6.rno", t4x 3HarreHrze. Eerxu rax
KoMTIoHeHT nkIIrII4. flpo6levra 6elxonoro ronoAaHarfl Lr rryra ee pelreHr{s.

Reruoncrpaqlru. @usz'Iecxrre csoftcrsa MerpIJraMr4Ha: ar-perarHoe cocro.f,H,e,
IIBer, 3allax, orHolueHZe K BoAe. fopenue MeruJlaMr4na. Bsauuo4eficrn121e aHurr1rHa H
MerI{JIaMI{Ha c BoAoit u xucttoraMl4. Oxpaurunan:ae maneft aHrlJurHoBbrMr4 Kpacurenfl.,r'.
o6napyxeH[e QynxqzoHaJlbHblx rpyrln B MoneKynax aMr4HoKr4cJror. Hefirpanz3aL\Lrfl,
[]enoql{ aMl{HoKl{clorofi. Hefirpa-rrasa\Lrfl KlacJrorbr aMr4HoKr4c.uorofi. pacrnopenrae u
ocaxreHue 6elroa.

Jla6oparopHble orIbITbI. I4sroronreHue rxapocrepxHeBbrx rz o6reunrx uo^erefi
I43oMepHbIx aMHHoB. PacrnopeHue 6elxon B Bo.qe krLrxKoarynf,uux. O1uapyxeHr.re 6erxa
B Kypr{Hou afiqe r.r MoJroKe.

IrparcruvecKafl pa6ora. o6pasonaHl4e coJrefr, aruurturta. EpourapoBaHrae aHVrrLrHa.

,?!t:::::i. :"".: rnI4I{I4Ha. llonyueru4e MeAHofi corrE rnr4r{r4Ha. flenarypaqua 6erxa.
I-{eeursre peaKutrrl 6erxos.

l'12' AsorcoAepxa,Ilre rerepoqIrKJrI{qecKrre coeArrHeHr{fl. Hyx.neuuoBbre
K[ICJIOTbI

Hyx'rrenuoBble KlrcJlorbr. HyxleuHoBbre Kr4cJrorbr KaK npr.poAHbre nonr4Mepbr.
HyxneoruAbr, r4x crpoeHrze, rpr,rMepbr. AT@ ra A!@, ,* ,.*ronpeBparqeHr{e 14 ponbsrofo npouecca B npr{poAe. llonsrue AFilt u pHK. crpoenue AHK, ..,r.p"rrriry
Bropl4qHaf, crpyKrypa. Pa6orrt (D. Kpuxa u [. Yorcosa. KounneMeHrapHocrb
a3orl4crblx ocHoBauufi. PenlkrKaI\HflAHK. Oco6euuocrLr crpoeHras pHK. Tunrr pHK ntzx 6uolorHrlecKlae Synrqzz. llousrue o rpor{r{HoM KoAe (xo4oHe). Ezocznres 6erxa sxunofi KJIerKe. feHna.s I{HxeHepux u 6uor.rroro.rx. TpancreHHbre Sopuu pacreuufilI XLIBOTHbIX.

[enaoucrpaquu. Mo4enu MoneKyn eaxuefi[rr4x rerepoquKJroB. Korrexqzarerepolll{KruqecKl'Ix coeAIauenufi. feficrnze pacrBopa ilupupar1a Ha r{HAr4Karop.BsauN'roAeficrsue \LrpuALrHa c corquofi rucrorofi. Moaenr MoneKynbr AHK,AeMoHcrpa\krfl npIaHIII4rIa KoMIIJIeMeHTapHocTI4 a3oTI,IcTbIx ocHoeaHufr. O6pa:qrrnporyKToB rrrra[]flfl r43 TpaHcreHHbIx Qopu pacrenrafi u xr4BorHbrx. Jlerapcrna unpeHaparbl, rI3roToBJIeHHbIe MeroAaMI4 reuHofi I{HxeHep Lru 14 6uorexHoJlorr.,n.
Jla6oparopHble orIbITbI. I'IsrorosreHr,re o6reunrrx r4 rxapocrepxHeBrrx uo4erefia3oTI{cTbIX reTepOUr.rKJroB.



1.13. EuoloruqecKu aKTr.rBHbre coeArrHeHrrfl

@eprueHrrt. floH-f,rIze o QepueHTax KaK o 6uororz.{ecKr.rx KaraJrn3aropax 6erxonofi
upllpoAbl. Oco6ennocru crpoeHus H csoficrs B cpaBHeHr4r4 c HeopraHrrr{ecKr,rMra
Karul[I43aropaMl4. Knaccu@krKarJnfl Qepnreuros. Oco6eHHocrr.r 

"rpoarry 
z csoficrs

SepuenroB: ceJIeKTI{BHocrb u s$@exrprBHocrb. 3asacul,rocrb aKTrrBHocrkr @epuenronor reMneparypbl I4 pH cpeAbl. 3Ha'Ieuue Sepueuros e 6uorotaar 14 npuMeHeHpre B
npoMbrrxneHHocTr4.

Buraprunut. Ilonxrue o BuraMHHax. lrx rraccusuxaqus u o6osHaqeHr{e. Hopnaa
norpe6reHufl' BuraMuHoB. Bo4opactBopuMbre (na npzvrepe Br{TaMr.rHoB C, rpyunu B u p)
kr xl{popacrBopl4Mble (ru rpl{Mepe BkIraMrrHoB A, D kr E). Aszra1araHo3hr,
f I,IN EPBI{TAMIIHO3 bI H rI4 IIO BI4TAMI4HO3bI, rrX NP O SLI JIAKTHKA.

fopruonu. flon-f,u4e o ropMoHax KaK 6raororra.recKr,r aKTHBHbrx BeqecrBax,
BbITIOJIH-flrOqI4X SHAOKpLIHHyIO pefyJr{rlr4ro xtr3HeAe.rrreJrbHocrLr opfaHr{3MoB.
Knaccra0raKarr,rfl' fopMoHoB: crepourbr, [por{3BoAHbre aMr,HoKr4cJIor, rroJrl{rrerrrr4rHhle
u 6enxosrre ropMoHu. or4elbHble npe.{craBr4Tenu: gcrpaAr{oJr, TecrocrepoH, LrHcyrr.r',
aApeHiurr{H.

Jlexapcrea. rloHsrrre o neKapcrBax KaK xr4Mr.rorepareBTr4rrecKr4x rpenaparax.
Kparrne ,'cropuqecKrle iseAeHas o B.3HTIKH.B.HI{r{ H pa3B,rrur{ xr.rMr.Ior epankrkr.
f pynurr neKap crB : cynr s alaz4u ( crp euroqra4), auru6iorr4Ka (neurzquruuu),
aHTI{[uperuKLr (acurapzn), aualrrerlIKl{ (auanrrzu). MexanrE:u 4efic rBr4flr.*orop"rr,
neKapcTBeHHbIx flpeflapaToB, cTpoeHLIe MoJIeKyn, nporHo3l4poBanze cnoficTB Ha
ocHoBe aHaJtu3a xl4Ml4rrecKoro crpoeuu.a. AHru6uo:ruxu, r{x KJracczsurcaqur uo
crpoeHl4lo, TuIIy u cneKTpy Aeircrr;us. EesonacHbre croco6u upzueHeHtr.f,,
neKapcrBeHHbre Sopuu.

{ervroncrpaqru. CpaaneuueAErvruttur pat\An' \-paBHeHI4e CKOpocTH pa3nOxeHu.q FlzOz nOI 4efiCrnZeu
sepvreHra KaraJI€I3bI I4 HeopfaHr{qecKrrx KaraJrkrcaropoB: KI, Fecl3, Mno2. o6pasqrr
BI4TaMLIHHbIX npenaparoB. IIoruszraMI,IHbI. I4nnrccrp a\vu Qororpa6 ui,r xusorr"r* ,
pa3nHr{Hblura SopnaaMhr aBuraMIlHo3oB. llnarar .,ro6pu*.rra, crpyKTypHux QopnayrscrpaAHoJla, TecrocrepoHa, aApeHaJII4Ha. B:auvro4eficrsue aApeH€urr4Ha c pacrBopoMFecl3' Eerxosas rpl{poAa I4HcynI{Ha (qneruax peaKrlr{.rr Ha 6enru). lfuaxaru vnkrKoAolpaMMbI c Sopvrynarrau aMuka cymsauzronofi Kr4cJrorbr, 4zrra4poSorzesHfi krloxuoil 4zrra4po0oruesofi KI{cJIor, 6eu:unueHr4rl}rnnr4Ha, Terparu.rKJrnHa, qeQoraxczua,acnvpr4Ha r

Jla6oparopHble orIbITbI. r4cnsrcaruue pacrBopr{Mocrr4 aApeHaJrr{Ha B BoAe rrcorsnofi KLIcJIore. O6napyNeHl{e acilLrppr*a s roroeofi JreKapcrB.rrofi Sopue.rrpamruvec*afl pa6ora. o6HapyNeHr4e sr4raNazHa A B norcoJrHeqHoM MacJre.o6napyNeHHe Br4TaMLrHaC n s6noqHoM coKe. onpe4ereHlre BraraMr{Ha D n prr6reM xr{peuru KypI{HoM xeJITKe. .{eftcrnze aMI{JIo3bI cJrroHhr Ha KpaxMurJr. leficrnzeAerl{AporeHasbl Ha Merl{Jleuoertfi curtuil. leficrnne Kar€ur€r3br Ha ilepoKcraA BoAopora.Ananus neKapcrBeHHblx npenaparoB, npor{3Bo.qHbrx calzqulonofi Kr.rcJrorbr. AHanus
JIeKap crBeHHbrx ,,p e,,ap aroB, rrp oH3B OAHbrx n- arvuuo $eH oJra.

2. OEIIIA.fl U HEOPTAHI,ITIECKA^fl XVtMllLlfl

2.l.Xuvrtrfl- HayKa o BeulecrBax



cocran BeulecrBa. XzMz'recKl4e gJIeMeHTbr. c noco6st cyuecrBo BaHuflxr,rM,rrecK,Ix
SneMeHToB: aroMhl, rpocrble I4 cJIoxHbIe Beulecrna. BeulecrBa nocro{HHoro H
lepeMeHHoro cocrana. 3aros [ocro.aHcrBa cocraBa Berr{ecrn. Beulecrna
MoneKyupHoro H HeMoneKyn.gpHoro crpoeHla.s. Cnoco6u oro6paxeHr.r.s MoJreKyn:
MoneKyn'flpHble a crpyKrypnrre $opnaynbl; uapocrepxHeBbre r,r Macrrrra6nrre
npocrpaHcrBeHHhre (crroapra-E pur rc6a) MoAerrr{ MorreKyn.

llrnaepeulle Belrlecrna. Macca aroMoB rr MoneKyr. Aro^a, afl eruHur]a Maccbr.
ornoczreJlbHhle aroMHa-s I{ MoneKy nflpHaflMaccbr. KoruqecrBo BerqecrBa H e.qaHrrrrhrefo r43Mepe,,ufl.: MOJrb, MMOJrb, KMOJrb. r{acro Anora4po. MonspHaflMacca.
Arperarnble cocroflHLrfl BeulecrBa: TBepAoe (r<pzcrarurrrqecKoe u anaop@noe),
xLIrKoe u rasoo6pa3Hoe. 3aron Anora4po z ero cJre.qcrBr.r.f,. Morxpnui oor.,
BeIrIecrB n rasoo6pa3HoM cocro.aHlzz. o6te4uHeunrrfi ra3oerlfi 3aKoH kr ypaBHeHLre
MeH4 eneesa-Kranefi p ona.

cruecn BeulecrB .Pasrru'tusMexAy cMecf,Mr{ r{ xHMHrrecKr4Mr.I coeALIHeH krflo,Lr.
Maccosas u o6reuuafl AonuKoMrroHeHToB cMecu.

flerroncrpaq,n,n' ourrtrr, I{Jlnlocrpl{pyro,,Iue 3aKoH coxpaHeHr.r.rr Maccbr BerrlecrB.Ha6op uo4elefi aroMoB 14 MoneKyr. Herorop"ra 
"aulacrBa 

KoJrr4trecrBoM 1 rno6. Mo4enrMon.rrpHoro o6reua ra3oB.
Jla6oparopHble orIbITbI. zsrorosreHr.e uo4enefi MoneKyJr HeKoropbrx

OpraHI4 TIeCKLIX I4 HeopraHlaqe CKI4X BeIrIe CTB.
[parcru'recKafl pa6ora. o'{zcrxa BeII{ecrB QunrrponaHrleM kr AlrcrLrrrrrfltluefi.O.rzcrxa BerrlecrB nepeKpr{c t altltuzaryueit.

2.2. CrpoeHrre aroMa
Arorvr - cJrozr(Hafl qacrurla. [oxa:areJrbcrBa cJroxHocrr4 KaTOAHbIe rI

,r rq ! r rr q 4. A\rr\.lJ.I I trJr.bu.l.Ba 0JIoXHOCTI4 CTpoeH ufl aT oMa:
PCHT.CHOBCKI,IE JIYIIU, Q O,OS S QEKT, PAAI4 OAKTIABHOCT', ,JICKTPONH3.

flranerapua.a Mo.uenb aroMa o. pe:epsop4a. crpoenue aroMa rro H. Eopy.conperraenHble [peAcraBneHl{, o crpoeH uu aroMa. Kopuycxyn.rrpHo-sorHosofr 
AyurJrLr3MqacTHrI MlrKpoMHpa.

cocras aroMHoro flApa - HyKJIoHbI: rrporoHrr u HefirpoHhr. Irlsoronrr r.r HyKnr4Abr.Ycrofi.rznocTb .rrAep.

3'nercrpoHHafl o6o.noqrca aroMoB. IloHqrrae o6 enexrpounofi op1urattuu
sneKTpoHnou o6naxe. KsanroBble ril4cna: rJraBHoe, op6rr*"uof luo6ovuoe),MarHI,THoe I4 crll4Hosoe' PacnpeAeJIeHI4e sneKTpoHoB rro gHeprerutrecKr4M ypoBH.rrM,noAyposHflM 14 op'uratxM B coorBercrBull c npr,HrlurroM Har.rMenrruefi sHepr,r.r,lpI{HIIkI[ou rlaylz u rTpaB^Irou fyn4a. 3rempoHHbre xonsuryp arJuuaroMoB
XLIMI4TIeCKI4X 3JIeMeHTOB.

B alenrurte Bo3MoxHocrr{ ATOMOBLI"ttTlU U'I'.11 ATOMO B XI{MI{ qC CKI4X 3JIEM CHTOB.
3nexrponHa-rr KJraccz@uxaqzfl xr{MrlqecK}rx 3JreMeHToB : .r-, p-, d_, 

"f4JreMeHTbr.

f,:X:::.:,",1. Tl:: O O ly _Moo 
eru op 6uranefi p a3rr4 rrHofi 

Q opuu.

c o eAraHeH uit xurvru.rec Kr4 x o JreM eHro B c rroMo rrl". . 
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2.3. Ilepuo4nqeucufi 3aKoH
3Jr eM eHTo B I.VI. MeHAe.reesa

tr flepuo4urrecKafl C[ICTEMA XIIM[IqECKIIX

orrcp uru e fiep uo4[rrecKo ro Ba Ko Ha. flpe4uocuJrKrr : HaKolJreHr.re

$artolou{rIecKoro MarepI4 €Lna, pa6oru rpeArrrecrBeHHuKoB (V1^B . le6epefi nepa, A. O.
Illanxyprya, fx.A. Hrroreu4ca, JI.IO. Mefiepa), cre:4 xr4MLrKoB n Kapncpye,
rI{rIHo crHbl e Kaqec raa !.L1. Me u4ele e n a. Orxpbrrr.r e A.I4. Men4 el eeBbrM
Ileprao4raqecKoro 3aKoHa.

Ilepuo4ll'recrcflfi 3aKoH rI crpoeHr{e aroMa. ZsoronH. ConpeueHHoe [oHrrr{e
xI4MI4rIecKoro sJIeMeHTa. 3axonouepHocrb f. Mosrrz. ConpevreHHa, SopuylzpoBKa
Ilepzo4rrqecKoro 3aKoHa. flepIao4r.rqecKa.f, cr,rcreMa ra crpoeHr{e aroMa. @zsu.recxufi
cMbIcJI rlop.f,AKoBoro HoMepa gneMeHToB, HoMepoB rpylnbr u flepuo.qa. Ilepno4r4rrecKoe
I43Me HeHI4e cs o fi crg 3JI eM e HTo B : pa.{r4yc a aro Ma ; 3 Hep rr{I{ krolkrcarJukt;
sneKTpoorpl4llaTenbHocrl4. flpr,ruunu H3MeHeHI{.rI MerEUIraqecKI,Ix r4 HeMeTuUrJIuqecKux
csoficrs sJIeMeHToB B rpyrrnax H rlepl4oAax, B ToM rrr4cJre 6olrurzx n cnepx6oJrbrxr{x.
3na'IeHue llepuo4IarlecKoro 3aKoHa n fleprao4[.recxofi c[creMbr xkrMr{qecKr.{x
SJIeMeHToB il.IL. MeuAeleeBa Anfl pa3Burvfl. HayKZ 14 rroHr.rMaltrflxrnMLrqecrofi
KapTkrHbr Mkrpa.

{eruoucrpaqulr. Pasru'IHrte BapuaHTbr ra6ruqrr flepno4ra.recxofi c2rcreMbr
xI4MI{qecKI{x 3JIeMeHToB il.I4. MeH4eleena. O6pa:qrr npocrbrx BerrlecrB oKcr4AoB Lr
rHApoKcr{AoB gJreMeHroB III uepzo4a.

Jla6oparopHble orIbITbI. Cpannenue csoficrn flpocrbrx BerrlecrB, oKcr{AoB Lr
rr{AporcraAoB eJreMeHroB III uepzoqa.

2.4. CrpoeHrre BerrlecrBa

flonqrlle o xuvruqecrcofi cBr3r{. Tunrr xr4Mr,rqecKr,rx cssgefi: KoBaJIeHTHaf,,
LIOHHa.fl , MeT€UUIIzIrIeCKafl I{ BOAOpO AHafl .

KosareHTHaq xlrMlrqecKaq cBfl3s. ,.{na MexaHr43Ma o6pa:on arrlflgrofi cBf,3l4:
o6rrleuuufi Ia 4ouopHo-aKllelropHufi. Ocnosurre [apaMerpbr 3Toro rr4rra cB.rr3r{: A1MHa,
flpor{Hocrb, yroJl cBt3H ktlrkr BaJreuruufi yron. OcHosHHe csoficrna KoBaJreHrnofi
cBf,3LI: HacbIIrIeHHocTb, [onrpl{3yeMocTb I4 npoqHocm. 3lerTpooTpr4qaTeJrbHocTb r.r
xlaccuSzKalll{f, KoB€ureHTHbIx cB.rl3efi uo groMy npr{3HaKy: [ompHarr r4 Herrojrf, pHafl
KoBiuIeHTHbIe cBll3u. llonapHocrb cBfl3LI u nonf,pHocrb MoJreKynbr. Cuoco6
nepeKpblBaHLrfl 3neKTpoHnrrx op6uraleft z xnaccuSuKarJprfl KoBuLneHTHbrx cBfl3eft uo

lloHnaq xrrMrrrrecKafl

sToMy npI{3HaKy: o- H TE-cBfl3Lr. Kparuocrb KoB€uIeHTHbrx ce.f,gefi u xlaccuQvKarJ1tfl Lrx
no 3roMy npH3HaKy: OAr4HapHUe, 4rofiuue, rpofiHbre, rroJryropHbre. Tuurr
KpI4CTannzqecKI'Ix pe[reroK y BerrlecrB c 3Tr4M TI{rIOM CB.rr3I{: aroMHhre r,r
MoneKynf,pHble. @zsz'Iecxue csoficrBa BeIrIecrB c grHMH Kpr4craJrJrr4rlecKrrrMr4
pelrreTKaMr{.

xpairuuir'rroHHaq xlrMlrqecKafl cBq3b, KaK xpafiuuit cnyuaft KoB€LrreHTnofi no[spnofi cBfl34
MexatrusN'r o6pa":oBaHtfl uonnoft cB.rr3r.r. Irlounrre Kpr{crannutrecKr{e pelrerKrr r{
cnoficrea BerrlecrB c raKr{MI4 Kpr{crannaMr{.

Mera.u.nuqecKaq xlrMlrqecKar cBfl3b, KaK oco6rrfi Tr4rr xr4Mr4.recxoft cB.f,3r{,
cyuecrByrorqufi B MeraJIJIax u crlJlanax. Ee orrraqu.f, r4 cxoAcrBo c KoBaJleuruofi u
uouuofi cB'[3'gMI4. Csoftcrsa Mer€ulJlrrqecxofi cBf,3r{. MerarruqecKr4e Kpr,rcr€urnr{arecKr/re
PEIXETKI,I T,T CSOftCTEA BEIIICCTB C TAKT4MIUI KPI4CT€UIJIAMT4.



Bo4opo4Hafl xrlMlrrrecKafl cBq3b. MexaHusl,l o6paso Ballrflraxofi cn-f,ga. Ee
xnaccuQuKallu-f,: MexMoJIeKynflpHafl I{ BHyrpr4MoJreKyr.qpHaflBoroporHbre cB.rr3rr.
Mone xynrp Hbl e Kpl4cr€ulnzrrec KHe p erxerKr{ An.rr 3Toro rr4rra cB fl3Lr. @us u.IecKue
cnoficrsa BeIrIecrB c BoAopo4nofi cBr3bro. Euorora.recKa, ponb BoAopoAHrrx cssseft
opraHrr3arlulr crpyKryp 6nouolzr,repoB.

E4uHafl' [pnpoAa xEMl4qecKax csqsefi: Halrulrve p€Bnr4rrHbrx rurroB cs.f,sefr B oAHoM
BerrlecTBe, [epexoA oAHOfO Tr.rra cBfl3kr n 4pyroft r{ T.rr.

Kou n.n excoo6paroBa H I{ e. Ilon-f, rue o KoMrrJreKcHbrx coeAqHeHr4.rrx.
Koop4IznaIII4oHHoe r{IlcJIo KoMrlJleKcoo6pa:onareJr.f,. Buyrpeuur.rr r4 BHerlnxx c6epa
KOMIIJI CKCO S. HO N,I EHKNATYP A KOMIIJI EK C HIIX C O EA :aruEru:ai1, I4X : H A'I EH[E.

{erroucrpaqru. Mo4enIE Monexyn pasruvnofi apxrareKTypbr. Mo4enu ,r3
Bo3AyIxHbIx uapoB npocrpaHcrBeHHoro pacnonoxeHUfl sp-, sp2-, sp3_ru1puAHbrx
op6uranefi. Mo4enl4 KpucraJlnlaqecKux perueroK pa3nrarrHoro rkrrra. Moaenu *or.ny,
AHK w,6etxa.

Jla6oparopHble orbITbI. BsalalaoAeficrsze MHoroaroMHbrx clzproB c $erzurosofixr4AKocrbro. Ka.{ecrBeHHbre peaKllr4lr Ha HoHbr Fe2* vtFe3*.

2.5. Ilo.nuMepbr
HeopraHlrrrecKlre rloJrl{Mepu. Iloruprepbr - [pocrbre BerrlecrBa c arorraHoft
KpllcraJlnu'Iecxofi peurerrofi: aJlnorporlHble BHAou3MeHeHr4.rr yrJrepoAa (arnaa^:, rpa6ur,
rap6un, Synnepeu - B3ar4MocBf,3b ,ilpuguza\Lrrop6zrarer y uroroB yrnepoAa c
rrpocrpaHcrBeHHbrM crpoeHr.reM annorporrHbrx vro4raoarauHfi ) ; ceJreH
uero!{errHofo crpoeuux. florHMepbr - cJroxHbre Ber{ecrsa c aroNaHofi
Kpl4crannu'Iecrofi peurerrofi: KBapII, KpeMHe3ervr (4zoxcrarHbre coeAraHeHzr xpenanzx),
KopyHA (oxcu4 aJIIOMI4HI4x) I'I anroiuo.aru*arrr (norerbre [rrrarbr, cJrroAa, xaonuu).
Muuepanbl H ropHble nopoArr. Cepa [nacrLrr{ecKaf,. MvrueparbHoe BonoKHo - ac6ecr.
3na'IeHze HeopraHl4qecKrrx npupoAHbrx rroJrr4MepoB B $opl,rzpo BaHr41ro4uoft vrs
f eoJrof r{rrecKr.rx o6oro.{ex 3 eulu _ nurocs eprr.

r renJryp

Opranuuecml{e rroJrr{Mepur. Cuoco 6s uxlonyrreHr,r_f,: peaKr{r4r{ rroJrr4Me p13a\r4r4 upeaKul{a roni'IKoH.qeHcaIII4I4. Crpyxrypbl rIoJIrIMepoB: nrrHefiuue, pa3BerBJreHHbre r4npocrpaHcrBeHHble. CrpyxrypupoBaHkle IIoJII4MepoB: BynK alr43arfkrflKayqyKoB,
4y6neHrae 6enxoe, orBepxAeHlte [oJrr{KoHAeHaarlrroHHhrx nonr{MepoB.

Knac cu@ uKarpufl rronr.rMepoB no pa3nrrrrHbrM

{evroncrpaqutl. Kollerqnr.l rrJracrMacc,
ropHbrx nopoA. MunepanbHoe BoJroKHo _ ac6ecr
6enxon, AI II(, PHK.

npr{3HaKaM.

KayqyKoB, BOJTOKOH, MI{Hep€LJIOB t4

u l,l.34erru, r43 Hero. Mo4enu MoneKyJr

Jla6oparop,ble orIbITbI. osHaroMJreHr4e c o6pasqauru [JracrMacc, BoJroKoH,KayqyKoB' MzHepaJIoB u ropHhlx nopoA. flponepr<a rlJlacrMacc Ha oneKTpgqecKyro
rlpoBoAl{Mocrb, roploqecTb, orHolueHze K pacrBopaM KI4oJIoT, rUeJroq efi u orczclureleft.Cpanueuue caoficrs repMopeaKTHBHbIx v TepMonJracrraqHbrx rrJracrMacc. flony.reHzeuurefi u3 raupouonofi Lrlrkr nascanonofi cMoJrbr. o6napyxeHne xnopa B
rr o Jrr{B r,rHrrnxir op 14 A e.

2.6. fiucnepcHbre crrcreMbr
flossrne o A,clepcHblx clrcreMax. Kraccra6 r4Kar\krflrr4crrepcHbrx crrcreM B
3aBI4cI4MocrLI or arperarHoro cocrof,Hl{{ Al{ctlepcHoHHofi cpearr r{.qr4crrepcuofi $a:rr,



a raKxe no pa3Mepy Hx rIacrHI{. fpy6ogucnepcHbre cracreMbr: gMynbcr4u r.r cycrreH3r4r4.
Touxo4zclepcHble cucreMbl: Konnor4lHrre (sonu ra renra) r4 vcrr4HHbre
(uonexynflpHbre, MoJreKyn.f,pHo-LroHHbre H uouuue). O$Sercr TznAanx.
Koaryrxqru B KoJrJror4AHbrx pacrBopax. cunepe3r.rc B reJrf,x.

3Haqeuue AHcrIepcHbIx cl{creM s Nlarofi I4 HexHBofi upapo4e r4 npaKTu.recKofi xr,r3Hr4
rrenoBeKa. Svrynrcuvrkr cycfieH3vrr B crpoareJrbcrBe, uzqesofi r{ MeAr,Iqzgcxofi
npoMblllneHHocrl{, KocMerI{Ke. Euolorl{rlecKl{e, MeAI4III{HcKLIe LI TexHoJIofLIqecKHe
3OJII{. 3na'IeHlae relefi B opraHl43 ar\uu xunofi MarepuLr. Ezororu.recKr.re, rrqrrleBbre,
M€AI'IqLIHcKHe, KocMerurlecKue reJII4. Cznepesuc KaK $axrop, olpeAenrroulufi cpoK
roAHocrl4 npoIyKIII4LI Ha ocHope rerefi. CneprunaHlre KpoBLr KaK 6uororu.recxzfi
clrHepe3I4c, eto 3HaqeHI.{e.

fevroucrpaquu. BIa4u AucnepcHbrx cr4creM kr ux xapaKTepHbre npr.r3HaKr4.
IIpoxox4eHLIe nrra cBera r{epe3 Konnor,rAHbre r{ r4crr4HHbre pacrBopu (e$Sexr TzHaa-rrx).

Jla6oparopHble orIbITbI. Ilony.renue cycneH3r4pr cepbr z xanusoru. Ilonyr{eHr4e
3Mynbcl{u pacrl4TenbHoro Macna u 6eHsola. IlolyveHlae 3oJlf, KpaxM€ura. IlolyueHr4e 3oJr.f,
cepbr rr3 rrrocynrQara Harptrfl.

2,7 . Xuwuqecrcrre pea Krlrr u
K.naccuQlIKaIIIrfl xrIMIr qecKr{x peaKuufi s opraH[qecxofi rr Heopranuqecrcofi
XI'IMITI'I. Ilonsrue o xl4Ml{qecxofi peaKrlr4u. Pearqnz, r4Ayrrlue 6e: prsrvreH eHufl
KallecrBeHHoro cocraBa BeIrIecrB: aJrnorponv3arlLrfl r4 I43oMepv3arJyrfl. PeaxqrEa,
rlAyrul4e c I'I3MeHeHI4eM COCTaBa BerqecrB: IIo r{Hcny u xapaKTepy peafr{pyrcrrlHx r4
o6pasyroqLrxcfl BelqecrB (paanoNeHr4fl, coeALrHeHVfl,3aMerrIeHux, o6wiua); no
H3MeHOHLIIO crerleHefi orzcleHtrr. sJIeMeHTon (oxuclureJrbHo-BoccraHoBr.rreJrbHbre H He
oKTIOJII'ITOJIbHo -BoccraHoBlareJrbHbre peaxqzra) ; no rennoBoMy e S Q erry (exso- ra
3HAorepMuvecxrae); no Sase (rouo- I4 rereporenuue); rro HalpaBJreHr4ro (o6paruubre H
neo6paruNaue) ; no r{crroJrb3oBaHuro Kar alrkaaropa (raranrzrzra.nr.,
HeKariuIHTI{qecKI4e); t o MexaHIa3My (paauxanbHbre, MoneKynflpHbre r,r uonnue).
BepoarHocrb rlporeKaul{fl xrlMlrqecKrrx pearqufi. BnyrpenH.s, gHepru.f,, gHTuurbrrl1g.
Tenlonofi e SQ err xHMI4qecKI{x peaKuzfi . Tepuoxr4MarrecKue ypaBH eHLTfl..

Cran4aprHaf, 3Hr€ulbrruflpearqufi z o6pa^:on aHaflBerrlecrB. 3aroH I.I4. Iecca r{ ero
cneAcrBr4x. Snrponzx.

Crcopocrs xI{MIrrIecKlIx pearcqufi. flousrue o cKopocru peaxqnfi. Cropocrr
f o Mo - r{ rereporeuuofi pe aKrlr{r4. 3n eprrax aKTkrBal\krr4.

@axropu, BJII4rIoqLre Ha cKopocrb xuMt4rrecKofi peaxquu. flpupora pearrlpyroqux
BeIrIecrB' Teuueparypa (raxon Banr-foSQa). KouueHrparlu.fl. Karanz3aropbr r.r Kariurr{3:
roMo- rI rereporeunrrfi, I4x MexaHH3MbI. @epueHrbl, ux cpaBHeHI4e c HeopraHr.IqecKr.IMu
Kar€LJIV3aropaMI{. 3asHcuN'Iocrb cxopocrl4 pearqzfi or noBepxHocTr{ conp7KocHoBeHr.fl
peafr4pyrour{x BerrlecTB.

O6paruurocrb xlrMlrqecKlrx pearcIlufi . XuM n.recKoe pa BHoBecHe. Ilou.qrhe o
xI4MI{qecKoM paBHoBecHI{. PasHosecHble KoHIIeHTpau}Ir4 . luuatvmqHocrb xr4MgqecKoro
paBHoBecu-s. @axrophl, BnLI.f,IoIq[e Ha cMerrleHr,re paBHoBecr4f, : KoHrIeHTparIu[,
AaBneHrle, reMrreparypa (npunqzu JIe Illarenre).

fleuoucrpaqru. IlpenpaqeHrle KpacHoro Qocsopa n 6erufi; Kr{cnopoAa - B o3oH.
Mo.4enu 6yraua u uzolyraua. floryrleH,e Kr,rcnopoAa r.r3 nepoKcr,rAa BoAopoAa 14 BoAbr;



Aerl4Aparar\Lrfl.3raHoJIa. I]euovxa npeBparqenrafi P + P2O5 + H3POa; cBoficrBa yKcycHofi
Kr4CnOTbr; peaKrlr{rr, r,rAyrrlr4e c o6pa3oBaHr4eM oca.qKa, ta3a Lr BoAbr; cBoficTBa MeTaJrJIoB,

oKI4CJIeHHe albAefr4\A B KUCIOTy H CnkrpTa B anbAefr4.q. PeaKrIr{H ropeHkrfl; peaKrlr4r{

3HAoTepMr.rqecKr4e Ha npr4Mepe peaKqHrr pa3noxeHrrf, (eranola, KanufiHofi ceJrr,rTpbr,

6uxpouara aMMoHr4r) u oK3orepMuqecKr4e Ha [pr4Mepe peaxqrzfi coe.{r,rHeHr4,
(o6ecqnevvBaHue 6pounofi Bo.{br H pacrBopa nepMaHraHara Kanr4fl. grr,rJreHoM, rarrreHue
I{3BecrH I,r Ap.). B:auuo4eftcrsve rIr4HKa c pacrBopaMr{ coJrf,uofi u cepuofi Kr4cnor rrpr4

pa3Hblx reMneparypax, pasHbrx KoHrleHTpaur,rrx co[qHofi KucJrorbr; pa3noxeHrre
rrepoKcl4Aa KucnopoAa c rroMorrlbro oKcr4Aa MapraHrIa(IV), Kararra3br cbrporo v.flca 14

cblporo raproQen.s. BsazNdo4eficrnue ulrHKa pa3nurrHofi uonepxHocrr4 (uopouma, rrhrJrr{,

rpauyn) c Kl4cJrorofi. Mo4erb (Kzrrflrrlero cJro{>. Cuerqenue paBHoBecra.rr B cr.rcreMe: Fe3*
+ 3 CNS- - Fe(CNS)31 oMbIneHI4e xHpoB, peaKIII4a erepuor4Kar\kru.3askrczN,rocrb crerreHr,r

sneKTponurraqecxofi 4nccor1.r4arJLrw yxcycnofi Kr4cJrorbr or pa:6aueuux. Cpanueuue
csoficrs 0,1 H pacrBopon cepnofi H cepHrrcrofi xucror; MypaBuauofi r4 yKcycHofi xuclor;
fLIApOKCHAOB nHTHfl\ HUTpI.dfl. 14 KaJrldfl..

Jla6oparopHbre orrbrrbr. flolyrenue KncJropoAa pa3noxeHHeM rrepoKcr4Aa

o6pa:onaHr{eM ocaAKa, ra3aBoAopoAa u(utm) repMaHraHara KaJrr4fl. Peaxqura, r{Ayrrlue c
LIJIH BOAbI Anf, Op|aHI4TIeCKLIX LI HeOpraHI,IqeCKI4X KI4CJIOT.

2.8. PacrBopbr
[ousrue o pacrBopax. @ual{Ko-xr,rMr4rrecKa-rr [prrpoAa pacrBopeHufl. u pacrBopoB.
Bsauruo4eficrsue pacrBopuTerrfl.u pacrBopeHHoro BerrlecrBa. Pacrropr{Mocrb BerrlecrB.
Cnoco6u BblpaxeHl{f, KoHIIeHTparIur4 pacrBopoB: MaccoBafl, ronfl, pacrBopeHHoro
BelrlecrBa (upoqenruax), MonflpHaf, .

Teopr.rn gJreKTpoJrlrr[IrrecKofi Auccouuaquu. MexanusM AtrccouHarluu BerrlecrB c
pa3nI{TIHbIMH THrraMr4 xr{Ml{rrecKr,rx csssefi. BxnaA pyccKtrx yrreHbrx B pa3BI{Tr{e
lpeAcraBlenzfi o6 elexrportl{Tt4rlecrofi 4r,rccorlr4arlr4u. OcnosHHe rroJroxeHr{f, Teoprrr4
3neKTponl{THrlecKofi .quccoquarJ2rv. CreneHr 3neKTpoJrr4Tr,rqecKofi gr,rccorlualJ4ht u
Qaxroprr ee 3aBkrclrMocrr4. Cumnrre u cpeAHr{e 3neKTpoJrr,rrbr.

,{r.lccoqualllzfl. BoAbI. Bo4opo4uufi noKa3arenb. Cpeaa BoAHbrx pacrBopoB
3neKTponr4ToB. Peaxquu o6ueHa B BoAHbrx pacrBopax sJreKTponHToB.

IIl4po.rru3 KaK o6ueuHufi upoqecc. Heo6paruurrfi ruAponr43 opraHr,rqecKux r4

HeopraHI4qecKI,IX coeAI,IHeHuit n ero 3HaqeHr4e B npaKTr{.recxofi Aef,TeJrbHocrr,r
IIENOBEKA.

O6parurraufi ruApoJrr.r3 colefi.
npHMeHeHue rr{ApoJrr{3a.

CryneHuarufi rrrAponr43. IlpaxruuecKoe

fIa4ponu3 opraHurlecKux BeIrIecrB (6emoe, xprpoB, yrneBoAoB, rroJrlrHyKJreorrlAoB,
ATO) u ero 6Iaororu.recKoe I{ [paKTr4rrecKoe 3HarreHue. OurueHpre x[pon. Peaxuuq
erepraQuxa\nv.

[eruoncrpauru. Cpanuenze gneKrponpoBoAHocrr{ pacrBopoB oJreKTpoJrr{roB.
Cueqeuue paBHoBecyfl, Al4ccolll4aryuu cta6brx KracJror. ltlu4zraropbr r4 r43MeHeHkre krx
oKpacKrl B pa3Hblx cpeAax. Cepnorncrrctir u SepueHrarusHrrfi rr{Aponr43 yrneBo,UoB.
frz4ponus rap6ouaroe, cynrsaron u cr4Jrr4KaroB [renorrHbrx
cnnnqa(Il) utm qrrHKa, xnopr,rAa aMMoHr/ffi.

Jla6oparopHble orIbITbI. Xaparrep Auccorlr4arlr4r4 pa3nuqHbrx rr4ApoKcrlAoB.
IIparcru.recKarr pa6ora.

KOHrIeHTparJVVr.

MeTaJrJroB; Hr4TpaTOB

flpuroroureHr{e pacrBopoB pa3nr4qHbrx Br,rAoB



2'9' orcuclureJrbHo-BoccraHoBrITeJrbHbre peaKrIrrH. S.nercrpoxnM,nqecKrre
IIpoqeccbr

orcuc.nureJrbHo-BoccraHoBI{TeJrbHbre peaKrlur,t. Crenegr oKl4cJreHr4.f, .
B occrauoBHTeJlrl kI oKtIcJIpITeJII{. Or<r,rcrenrae rr BoccraHoBneHlle. B axne firuue
oKI4CJIHTeJIH rr BoccraHoBl4Telu. BoccraHoBI4TeJIbHbIe ceoficrna Mer€uIJroB - [pocrbrx
BeluecrB' OxuclzreJlbHble z BoccraHoBl4TeJrbHrre cnoficrBa HeMer€LJInoB - rrpocrblx
BeIrIecrB. BoccranoBl{TeJlbHhle cnoficrsa Belrlecrn, o6pasoBaHHblx 3JIeM.HTaMZ B
Hustuefi (orpuqarenrnofi) crerreHzHr43rrel4 (orplallarelruoE) creIIeHH oKI4 cJIeHLI s. OxucttureJrbHbre cnoficrna BerrlecrB,
o6pa:oaaHHblx sJIeMeHTaMa B srtcurefi (uoroxurenrnofi) crerreHra oKr4cJreHr4-rr.
OrzclareJlbHble LI BoccraHoBuTeJrbHrre cnofi crBa Berrlecm, o6pa3oBaHHblx
3JIEMCHTAMV B NPOMCXYTOIIH'IX CTEIIEH,X OKI{CJIEHI{.[.

K'rraccuSIrKaIIIrfl oKHcJrI{TeJrbHo-BoccraHoBrrreJrbHbrx pearcqufi. peaxqzu
MexaroMHoro u MexMoneKyn.rlpHoro oKr4cneHl4f,-BoccraHoBJreH14fl. pearcquu
BHyrpI'IMOJleKynf,pHofo oKHCJIeHrr.rr-BoccraHoBJreHr{fl. Peaxqzz caMooKHcJreHr4f,-
caMoBoccraHoBJreHux (gucnponopquoHraponauux).

MeroArt cocraBJIeHI4.rI ypanneHzfi oKl4cJrr.ITeJrbHo-BoccraHoBrlTeJrbHbrx peaxqzfi.Mero4 3JIeKTpoHHoro 6atasca. B,,usuue cpeAbr Ha nporeKaHr4e oKr4cnr{TeJrbHo-
BOCCTaHOBIATeJTbHbTX [porf eccoB.

XumuqecKlre [IcrotIHI{KI{ ToKa. 3rexrpo4Hbre rroreHrlr,ruurbr. pxg cranAaprHhrx
3JIeKTpoAHbIx IIoreHuI4€uIoB (snexrpoxuMurrecKl4fi prl,HalpflxeHzfi uerannon).
farssaHzqecKl'Ie gJIeMeHTbI H npuHuunbr I4x pa6orrr. cocranreHr4e r€urbBaHr4r{ecKl4x
3JIeMeHTon' o6pasoBaHrre r€ulbBaHaqecKl4x nap flpa xr4Mr.rqecKrzx npoqeccax.
fa*saHlaqecKae 3JreMeHTbI, IrpI4MeH{eMbre B xr.r3Hr4: cBr4HrIoBa.[ aKKyMyn.rrropHa.rr
6 ar ap e x, HrrKeJrb - Ka.qMrre Bbr e 6 ar ap evt rorrJrr4BHble g Jr eM e HTbr.

3'rrexrpoJr Ir3 pacnJlaBoB I{ BoAHbrx pacrBopoB oneKTponraroB. flpoqeccrr,
npol{cxoA'f,Irlne Ha KaroAe I{ aHo.{e. Ypanueuz.t gneKTpoxzMprqecKr4x rrpoueccoB.
3nexrpoll{3 BoAHbIx pacrBopoB c I4HeprHbrMr4 3neKTpo.{auz. oreKTponr{3 BoAHbrxpacrBopoB c pacrBopIaMbIMI{ sJIeKTpoAauIa. IIpaKTHqecKoe npr{MeHeHue gneKTponr43a.



feuoncrpaq[Ir. BoccraHoBJIeHIae A[rxpoMar a KarrLrfl. rIr{HKoM. BoccraHoBJreHr.re
oKcI'IAa ueau(Il) yruIeM LI BoropoAoM. BoccranoBJreHue AHxpoMa ra KaJrufl orr,JroBbrMcrlaproM' OxuclzreJlbHble csoficrsa a:oruofi Kr,rcJrorbr. OrucrureJlbHble croficrna
Al4xpoMara Kalrkrfl. falrnanzqecKl,Ie oJIeMeHTbr kr larapefixu. 3rexrporu: pacrBopaxnopula ueau(Il).

Jla6oparopHble orIbITbI. BsauraoAeficrsae Mer€urJroB c HeMer€ur raM.r) a raKxe cpacrBopauu colefi u pacrBopaMtr KZCJIoT. B:aulro4eficrnue cepuofi u asor,ofi Kzcnor cMerblo' oxuclureJlbHble cnoficrsa [epMaHfaHara Katr4flB pa3nr.rqnbrx cpeAax.

2.10. K,accuQuKarlnq BerrlecrB. frpocrue BerrlecrBa
K'rraccuQuKalluq HeopraHllrrecKflx BerrlecrB. rlpocrrre r4 cJroxHbre BerrlecrBa.
orcu4rr, Hx KJraccu0nxaqux. fra4poxcu4rr (ocnoiun r,Kr,rcnopoAcoAepxarrlr4e
KI4cJIorbI, auQorepnble rl4Apoxcu4rr). Kucrorrr, Hx KJraccraQraxaqz.q. OcHoaaH r4fl,, HX
xnaccra0uKaql4lr. coru cpeAHrze, KacJrbre, ocH6sHrre 14 KoMrrJreKcHbre.

Mera'r'nrt. IlonoxeHl4e MeraJInoB n flepuogu.recrofi cr4creMe u oco6euHocr,
crpoeHl4' Hx aroMon. IlpocTbte BeulecrBa - MeraJrJrbr: crpoeHrae Kpr4crauroB I{
Mer€LJInI4qecKa'[ xl4Ml{qecKafl cBfl3b. O6rque Sueavecxue cnoftcrBa MeraJrJIoB 14 r.Ix
BoccraHoBkITeJIbHbIe cnoficrsa: B3al{Mogefictaze c HeMeraJr rraMu(rcracropoAoM,
r€uloreHauu, cepofi, a3oroM, BoAopoAovr), no4ofi, KrrcJroraMr4, pacrBopaMr{ corefi,
opraHuqecKl{MH BelrlecrBarrau (cnrzpraMtr, faJIofeHaJrKaHaMI4, Qeuorou, KrrcJroraMz), couleiloqaMz. Oxcra.{bl I4 fLI.qpoKcHAbI MeraJInoB. 3aeucraNaocrr csoficrB grl4x
coeAI'IHeHuit' or creuenefi oKLIcneHH.q MeraJrJros. 3Ha.reHI{e MeraJrJroB B [p,,poAe Lr
XA3HI4 OpraHLI3MOB.

Ko p por ufl M eraJrJr o e. rloH.f, Tr{e Koppo zuu. xuytr.rqe c Kaf, Koppo3r4f, .
3nerrpoxrlMrlqecKa.r Koppo3a.r. cuoco6u 3arrluTbr Mer€urJroB or Koppo3r.r{.
oourue cuoco6rr ,,oJryqeH,lq Merar.non. Mer€LJrJrbr B npr4pore. Merarrypr's a eeBI{AbI: IrHpo-, rl4lpo- LI 3neKTpoMerElnnypru-a. 3reKTponra3 paclnaBoB r4 pacrBopoB
COEAI4HEHZfi UETAIJIOB IZI CfO IPAKTHIIECKOC 3HAIIEHUE.

Heruera.n.nrr. floroxeH,e HeMer€LJrnoB B nepuo4uvecxofi
crpoeHuf, ux aroMoe. OnexrpoorpprrlareJrbHocrb.

Elaropo4nue ra3bl. 3lexrpoHuoe crpoeHr{e aroMoB 6naropo4nux rul3oB uoco6ennoarhr krx xprMr{qecKux u $uzurrecKux cnofrcrs.
Heuerallu - npocrble BelrlecrBa. Arouuoe h MoneKyn.f,pHoe prx crpoeHr4e.Auorpouzx' X,Nau'recrcze csoficrna HeMer€urJroB. oxzcrureJrbHhre csoficrna:B3arlMoreficrsue c Mer€uIJIaMI., BoAopoAoM, MeHee gJIeKTpoorpr,IIareJIbHbIMlr

H€MeTIUIJIaMV, HeKoTopbIMII cJIoxHbIMI4 BeIIIecTBaMIa. BoccranoBl{TeJrbHbre csofrcrsaHeMer€uIJIoB B peaKl{Hf,x c Sropovr, KrrcJIopoAoM, cnoxHbrMr4 BerrIecrBaMI4-oKI4cJiLrreJrf,MLr(a:oruofi u cepuofi nr"roruri" lp.).

[e*roucrpaqurr' Kollerqax <Knaccz0 uKarr,fl. HeopraHr{qecKrax BerrlecrB)) Lro6pa^:qrr flpeAcraBurelefi KJIaccoB. Konnexqzs <Kraccu$ HKaL\us opraHuqecK^xBeluecrB) z o6pa:qbl ilpe.{craBl{TeJlefi xraccon. Mo4eru *prrr-rr4qecKr4x pe[reroKM.TaJIJI.B' KonneKul4', Mer€urnoB c pa3HbrMr4 Qusuvecxuruu csoficrea^az.Bsaz^aoAeficrs[e rLrrlrfl, HarpLrfl, MarHI,.rr H xeJre3a c K,cnopo,oM; [{erorrHhlx Mer€urJroBc no4ofi' crII4praMI4, Seuolou; ulIHKa c pacrBopaMr{ coJ'fi uoit ucepuofi Kr{cnor; H,,rpLrfl ccepofi; aJII.MTIHIT'' c I{oAoM; xene3a c pacrBopoM MerHoro Kyrropoca; €urroMr4Ha, c

cr4creMe, oco6ennocrz



pacrBopoM eAKoro Harpa. Oxcu4rt v rrlApoKcl,rAbr xpoMa. Koppo:ux MeriurJroB B
3aBI4cI'IMocrrI or yclonufi. 3aqnra MeriulnoB or Koppo3r4r{: o6pa:qrr ((HepxaBeeK),
3aIIII{rHbIx uoxprnafi. Kollerqu.a pyA. Srerrporrzs pacrBopoB corefi. Mo4erra
Kpl{cr€ulnuqecKux pelueroK LroAa, arrMa3a, rpa$rara. Auorponux SocSopa, cepbr,
Kl'IcnopoAa. BgauNao4eficrnue BoAopoAa c Kr4cnoporoM; cypbMbr a xnopoM; Harpufl crroloM; xnopa c pacrBopoM 6pouz4a Kurufl; xnopHofi il cepoBolopo4nofi BoAbr;
o 6e cqn ev LrBankte 6p ovtrofi Bo.qbl grr{Jr eH oM HnI{ arleruJr eH oM.

Jla6oparopHble orIbITbI. OsHaxolaJleHrae c o6pa:qaM7 npeAcraBureJrefi xraccos
HeopraHl{rrecKux BelJlecrB. OsHaxoNaJIeHI4e c o6pa:qavrra npeAcraBurerefi KJraccoB
opraHuqecKlzx BerrlecrB. OgnarouJreHr4e c rortrterquefiVYI q.rlr IVVI\II  D.-II-{'U I I'. \-,,5IIi1I(UMJItrHI4C C KOJIJICKIILIEH PY A.

flonyvenue u csoircrBa KI{cJIopoAa. llonyuenue u csoircrBa BoropoAa. Iloryuenue
lracrl4rlecrofi cepbl, xI4MLIqecKVe csoficrsa cepbr. BsaplNaoAeficrsze Mer€urJroB c
pacrBopaMl4 KLIcJIoT I{ colefi. Csoftcrna yrnf,: a4cop6quoHHbre, BoccraHoBrrreJrbHbre.
BsauN'Ioreficrsue qrIHKa Lrlrkr aJlloMrlHra.rr c pacrBopaMl{ KLrcJIor u qerovefi.
oxparurana*Lre nnaMeHI4 KarLIoHaMI4 [IenorlHbrx rr qelorrHo3eMeJrbHbrx MeraJrnoB.

2. 1 1. ocnoBHble lclraccbl HeopraHlrqecrc[x r{ opraurrqecKux coeguneuufi
Bo4opo4Hble coeAuHenuq HeMeraJr.[os. floryrreHr{e aMMr.raKa }r xJropoBoAopoAa
cI4HTe3oM I{ KocBeHHo. @rasHtlecKl4e ceoficrsa. OruorueHrae K BoAe: Kr4cJrorHo-
ocHoBHbre csoficrsa.

orccuAur r{ aHrr{AprrAbr Kap6ouonrrx KrrcJror. Heconeo6pa3yroque u
coneo6pa3yroql{e oKcI4AbI. Kuclorurte oKct4rbr, vx cnoficrBa. ocH6eHHe oKcr4Abr, t4x
cnoficrsa. Au0orepHble oKcI4AbI, Izx csoficrna. 3aszcrlMocrb csoficre oKcraAoB
Mer€ulnoB or crerleHl{ oKI'IcJIeHu.s. AHruApH.qbI xap6ouonbrx Kr4cJror KaK aH€urorLr
KrrcJroTHbrx oKcr,uoB.

Kuc'noru opraHrrrrecKrle Ir HeopraHr{rrecKr{e. Kucrorbr B cBere reopr{I{
3neKTponllTl{r{ecKofi Aaccoq]frarluv. Kzcloru B cBere rrporonr4Trz.recxofi Teopr4g.
KnaccuQraKaIIV[ opraHl{qecKzx I4 HeopraHr4qecKr,rx Kr4cJror. O6rque csoficrsa Kr{cJror:
B3allMoAeficrnze opraHuqecKl{x I4 HeopraHl{qecKux KlrcJror c Mer€urJrarura, ocn6nHbrMr4
ra arra0orepHblMLI oKcLIAaMIa I{ rHApoK cLr[aMLr, c coJr.rrMr{, o6pa:on aHprecJloxHbrx
sSnpon' oco6enHocrlz csoficrn KoHueHrprzpoBaHHofi cepuofi u asorHofi KracJror.
ocuoBanuq opraHlrrrecKlre Ir HeopraHr{rrecKlre. ocuonaHra.rr B cBere reopr4r.r
3neKTpoJII{TI4rIecKofi rrzccoqLralJukr. OcHosaHu-rr B cBere rrporonr{Tu.recxofi Teopzr{.
Klacca@zKallufl opraHHrIecKLIx I{ HeopraHr4rrecKllx ocHoBaHr{fi. XzN,ru.recKl4e cnofrcrnarqelovefi kI HepacrBopl4Mblx ocHoBaHl4fi. Csoficrna 6ecxptcnopoAHbrx ocHosaHzfi:
aMMrIaKa I{ aMI4HoB. BsaI'INaHoe BJII4THVe aToMoB B MoneKyrre aHprn1rHa.

ArvrQorepHble opraHl{rlecrcIre Ir HeopraHr{rrecKue coeArrHeHrrfl. Arr,rQorepnrre
ocHoBaHI{'[ B cBere [poronl{Tz'recxofi TeoprII4. AnasorepHocrb oKcr4AoB 14
.I,IpOKCI.AOB rIepexoAHbIX MeraJrnoB : B3aHMOAefi Crsue c Kr{cJrora Mu u
C o.rr u. Klaccu Q krKarlLrfl kI xplMrrrre cKr{e csofi crsa col eft . Oc o 6 euH o crra
OpIaHLIqeC KLIX Ilt HeOp f aHLIqe CKI4 X KLICJIOT.

renernqecKaq cBfl 3b MexAy KJraccaMrr opraHuqecKrx H Heopfa,r{qecKrrx
coeArrHeHufi. llossrrae o feHerurrecrofi 

"riz^r,r 
feHerrarrecKr{x p.f,Aax B

HeopraHllqecxofi u opraHl{'Iecxofi xu.vrLrv. feHerv.recKue pf,Abr MeriurJra (na uprairaepe
K€LIbIII4'I I4 xeJle3a), Hevteralna (cepu LI KpeMHpIx), nepexoAHoro gJreMeHTa (quura).

uenor{aMl4.

csoficrs colefi



fenerraqecKrre p.tAbl I,I feHerl4rrecKaf, cBf,3b B opraHr{rrecxofi xvrMnkl E4rancrno MI{pa
BerrIecTB.

{eruoncrpaqlrlr. Korrexquu KucJrorHbrx, ocH6sHrx v au@orepnux oKcrzAoB,
AeMoHcrpa\Lrfl Izx ceoficre. Bsauuo4eficrnue KoHrIeHTpr4poBaHHbrx asorHofi ra cepnofi
KrIcJIor, a raKxe pas6anneHuofi asorHofi KprcJrorbr c MeAbro. Peaxqux <cepe6p.f,Horo
3epKaJIa)) AJIfl MypasrzHofi KI{cJIorbI. Beauiuo4eficrsze pacrBopa rr4lpoKcr{ ila Harpufl. c
KI4cJIorHbIMI4 oKcIaAaMIa (oxcra4ovr Soc$opa(V)), alasorepHbrMr,r rr4ApoKcra Aavrvr
(rIa4poxcl4AoM qlanxa). Bsazlaoreficraue aMMr.raKa c xnopoBoAopoAoM Lr ro4ofi.
AHarorz'IHo Anfl MerIzIJIaMI4Ha. BsauNao.qeficrelae aMIuIHoKLIcJIoT c Kr4cJIoraMH kr

uenorraMu. OcyuecrBneHr,re nepexoAoB:
Ca -+ CaO -+ Ca3(POa)2 -+ Ca(OH)2
P -+ P2O5 + H3PO4

Cu -+ CUO -+ CuSOa -+ Cu(OH), -+ CuO -+ Cu
C2H5OH +C2}Ja+C2HaBr2

Jla6oparopHble orIbITbI. floryueuLre kr csoficrna yrJreKlrcJroro r€Ba. Csoficrsa
colxnoft, cepuofi (pa:6arnennofi) H yKcycHofi ruclor. BsauN,roAeficrsue rprApoKcr4Aa
Harpkrfl c coJIrMI{ (cynr$arona ne4u(Il) r,r xnopuAoM aMMoHHr). Pa:noNeHr4e raApoKcr4Aa
MeAI,I. Ilonyuenue n avr$orepHble csoficrsa rraApoKcuAa €urroM1rulls. flolyrreHge xecrxofi
BoAbI I{ I43yrIeHLIe ee csoficrs. VcrpaneHr4e BpeMesnofi H rrocro.rruHofi xecrKocrr4.

Ilparcrnuecxafl pa6ora. IlonyveHr4e xnopoBoAopoAa H colsHofi xucrorbr, vrx
cnoficrsa. Iloryueuue aMMr{aKa, ero cBoficrsa.

2.12. Xrruuq 3JreMeHToB

s-3leuenru.
Bo4opoq. ,{noficrneHHoe IronoxeHre BoAopoAa B flepno4z.recrofi cucreMe. Irlsoronrr
BoAopoAa. T.f,xera.f, BoAa. OxuclzreJlbHbre 14 BoccraHoBr.rreJrbHrre cnoficrBa BoAopoAa,
ero HonyqeHl{e u rpIlMeHeHVe. Pom BoAopoAa s xzsofi H Hexr.rBofi npupo4e.

Boqa. Polr BoAbI KaK cpe4oo6pa3yrcrrrero BerrlecrBa KJrerKr,r. Orororu.recKr,re
acrreKTbr BoAorroJlb3 oBaHr,r.f, .

S.ueruenrrr IA-rpy[rIbI. L[erouHue Mer€urJrbr. O6qax xapaKTepkrcrkrKarqenor{Hbrx
MeT€UIJIoB Ha ocHoBaHI,IV IIoJIoxeHI4f, B flepzo4u.recxofi cr4cTeMe gJreMeHToB il.V.
Men4eleeBa kr crpoeHl{s aroMoB. llolyuenze, Szsravecrtre kt xr{Mr4rrecKrze csoficrsa
[IerorlHblx Mer€uIJIoB. KauEonrr lrlenoqHblx Mer€uIJIoB KaK eaxHefituax xHMI4rIecKaf,
Qopua rtx cyqecrBoBaHlaf,, peryJIf,TLrBHafl ponb KarrroHoB KaJrr4fl Lr Harpkrfl, s xueofi
KJI CTKE. fIP UPO4TTbIE C O EAHH EH H.'I HATPKIfl H KAJIKTfl, I4X 3H AIIEHZE.

3lenreHrrr IIA-rpy[II bI. O6ua.s xapaKTep vcrvrKa ulenorrHo3eMeJrbHbrx Mer€urJroB
u MarHI4.[ Ha ocHoBaHI4rI rIoJIoxeHI4.rI B fleprao4zqecxofi crrcreMe gJreMeHToB 

D\.kL
Meu4eleeBa I4 crpoeHr{f, aroMoB. Kalrqafi, ero nonyrreHl4e, Snszuecxkre kr xaMl{rrecKr4e
ceoficrsa. BaxHeftIxlle coeALrHe:aLrfl KaJrbrlr4q, r{x 3HaqeHue v npr.rMeHeHrze. Ka*uufi n
rrpr4poAe, ero 6zolorrrrrecKa.f, ponb.

p-Sleueurrr.
A.urcruugufi. XapaKTepI4crHKa €urroMr4H:afl Ha ocHoBaHI4r4 froJloxe 11krfl B
llepr'ro4Iaqecrofi ct4creMe sJleMeHron !.I,l.MeHAeJreeBa 14 crpoeH;glfl aroMa. flolyueuue,
Susuuecxue rI xHMI{qecKLIe cnoficrna €LJTIoMLIHLI.g. BaNHefiurue coeAr.IHeHrafl
€uIroMI'IHH fl, vx c eoft crea, 3Harr eHI4 e I4 rIpr4MeH eHue. llputp ognbre c oe4kT HeH r,rf,
€UIIOMI4HI,Ifl.



Yr"rrepo4 rI KpeMHIrfi. o6rqaa xapaKTeplrcrraKa Ha ocHoB aH,ur{x noJroxeHrr.rr BrlepIao4z'{ecxofi c,creMe A.r4. M.rr.r.eBa r4 crpoeHr4.s aroMa. flpocrue BerqecrBa,o6pa:onaHHbre grrrMr4 3JreMeHTaua. orcz rbr prarapo*rrrbr yrnep opa LrKpeMH[.s.BaNnefiruLre Qon'yro*noft LI KpeMH,enofi 
^raroi. cuttuxarrtur rpo*"rrrrJreHHocrb.

ra,orenrr' o6qax xapaKTepHarLrKaraJroreHoB Ha ocHo BaHLrut4x rronox e,Lrfl Brlepzo4a'Iecrofi cl4creMe gJIeMeHTon !.I4.MeHAeneeBa 14 crpoeHr{fl aroMoB.faloreurt - IIpocrble BeulecrBa: crpoeHr{e MoJreKyJr, xr4MurrecKr4e cnofictra,nonyrleHue I{ npI4MeHeHPIe. BaNnefiruve coelkrHeHru r€LnoreHoB, r{x crofictna,
3HaqeHI'Ie I4 npI{MeHeHI4e' faloreurt B [pl4poAe. EuororrzqecKa.f, ponb r€uroreHoB.
Xa'nrrcoreHbl' o6rqax xapaKTepLrcr,KaxaJrbKoreHoB Ha ocHoBaHuH r4x rronoxeHr4.s Bflepzo4u'recxoft cucreMe gJIeMeHTo B A.r4.Meu4ene eBa r4crpoeHlr{ aroMoB.XalrxoreHbl - npocrhle BelrlecrBa. Annorpo.rrr. crpoeHr4e MoneKyn €urnorpo[Hbrxuo4ra0uxaguit u t'Ix csoficrBa. rlony'reu kre kr rrpLr*eHeHr.re KacnopoAa r{ cepbr.XalrxoreHbr B [pr{pole, ux 6uolorr.rqecKa.fi ponb.

Sleuenrrr vA-rpyrrlbl. o6rqax xapaKrep ucr,rKa oneMeHTos erofi rpyrrnbr HaocHoBaHI4t4 Lrx IlonoxeHkrfl B rlepzo4IzqecKofi cucreMe oJreMeHTo B [,.V. MenAene eBa 14crpoeHl4' aroMoB' Crpoenue MoneKynbl €Bora 14 €urJrorponHbrx uo4u@ux a\uit Soc6opa,rax SaaraqecK,4e kr xHMurlecKLIe cnoficrsa. Bo4opoAHbre coeAr4HeHr4f, sJreMeuros vA-rpynnbl' oxczArr €Bora z Soc@opa, coorBercrByroqHe Lr*Kr.rcnorbr. conra grr4x Kr4cJror.csoftcrsa KI4cJIopoAHbIx coeAn,eruufi. €Bora u SocSopu, ^i rrur.rr. v npr{MeHeHr{e.Asor ra_ QocSop B [pr4poA e) Lrx6zororu.{ecKa_r poJrb.
3'levreHrur rvA-rpyrrlbl. o6uas *up*r.p r4crLrKa oJreMeHron erofi lpyrrrbr HaocHoBaHHr4 ux [onoxeHr4fl B rlepuo4z'Iecxofi crlcreMe gneMeHTo B [.v.Meu4ene eBa prcrpoeHl4fl aroMoB' vruepo4 a ero aJlnorpotlux. csoircrBa uurJrorponHbrx uo4n@zx a,,uiryrnepoAa' LIx 3HarreHLIe z [p[MeHeHI4e. oxcz4rr LI ruApoKcr{Abr yrnepoAa u KpeMHr4 fl.) LrxxI,MI{r{ecKIae caoficrsa' conu yronrHofi rt KpeMHI{eBbrx KI{cJror, Lx 3HaqeHr.re unpr4MeHeHr.e. rlpzpo4006pa:yrorqax ponb yrnepoAa Anfl xzsofi u KpeMHr.r ArrflneNranofi [pr4poAbr.

d-Slenaeursr.
oco6esnocrll crpoeHu-r aroMoB d-srerraeHros (IB-VIIIB-fpynn). Me4r, rIaHK,xpoM' xeJle3o' MapraHeII KaK Ilpocrble BerllecrBa, HX Susuvecrze u x1tMr4rrecKl4ecnoficrsa. HaxoNAeHr4e grr4x MeriurJloB B [pupoAe, vx [onyr{eHl4e u 3HaqeHlae.coeAnueHus' d-snevteHToB c pasrl4rrHhrM, creneH.f,Mr,r oKrcJre uux. xapaKTep oKczroB LrTI4APOKCI4IOB 3TI{X SNCMEHTOB B 3ABI4CI4MOCTI4 OT CTCIIEHI4 OKI{CJIEHI4.,I MET€UIJIA.

{ervroucrpaqu[' Kollexqau [pocrhrx aerqecra, o6pa:onaHHhrx gJreMeHTaMr4p€BnHr{HbIx sJIeKTpoHHbIx ceMeftcre. KolleKl{au Mr4HepanoB u ropHbrx nopor.llolyueuue anJrorpolHErx l,ro4z@ur altuir nr.ropoau, cepbr, socsopa. XzMz.recKr{ecsoficrsa BoAOpOAa, Kr4CnOpoAa, cepbr, Socoopa, r€uroreHoB, yfnepoAa.oxczArr cepbr, a3ora, yrnepora, xeJre3a, MapraHrla, MeAr{ c pa3nr4qHbrMr,rcrelreHlrMl4 oKv cJre Hlafl., r4x csoft crea.
fu4poxczrhl cephl, xpoMa, MapraHIIa, xeJre3a , Me*vr, aJrroMr4Hr4 s. Lr rJLrHKa, uxlonyrleHr4e 14 XI4MLIqeCKr.Ie CeOfi Crna.
JlaooparopHble orIbITbI. I4syvenze csoficrs rpocrbrx BerqecrB 14 coeAr4He,rafr s-SJIEMEHTOB.

I4syueuue csoficra [pocrbrx BerrlecrB rr coeAHH euuit p-etteMeHToB.
I'Isy'r euz e c so fi cre np o crbrx B err{ecrB r,r coeAr4H eruuftd_ereMeHroe.



ffparcruuecKafl pa6ora. flolyveuze
I4ccneroBaHkre krx ceoficre. llonyvenue u
yrnepoAa, SocSopa.

2.13. XuMrq B xr.r3Hr.r o6ulecraa
X,nauq u [pol{3BoAcrBo. XuMIz'IecKaf, npoMhlrrrneHHo crb uxr4Mr{qecKple rexHoJr otvn.crtpre arrflxkrMr'Iecxofi [poMbIIxJIeHHocrrr. Bo4a B xr{Mt4qecrofr lpoMbrrrne,Hocrr{.3neprur l^lrfl xr4MusecKoro [polt3BorcrBa. Hayvurre npr{Hu,rrbr xr{Mr4qecKoro
lporT3BOACTBa. 3aulzra oKpyxarcrqefi cpe4br H oxpaHa rpyAa ilpLr xuflLrr{ecKoM
rIporr3BoACTBe. ocHosHrr e cr aAkrkr xuMzqecKoro npor4r"oArrru. cpanHenn e
npoIT3BOICTBa aMM r[AKa r4 MeTaHOJra.

Xuvruq B ceJlbcKopr xosqficrBe. Xrauasaqnr ceJrbcKoro xosxficrBa u ee HanpaB .reHprfl.PacteHus I4 rloqBa, roqBeHHblfi nornoulaloulufi KoMrrJreKc. y4o6peH Lrfl u uxxlaccz0uKal{u'. XuN'tz'IecKI4e cpeAcrBa 3arrlurbr pacreH uia. orpwlareJrbHbre
IrocneAcrBrr[ [pr4MeHeHa, [ecrr4ur.rAon , 60pr6a c uutv|t Xuurzsaqnx
xr{BoTHOBOACTBa.

rr{ApoKcr4AoB aJrroMraHr4, u ur4HKa Lr
HccneAoBaHLre caoficrs oKcr.IAoB cepbr,



X[r M lrq Ir sKoJr or ns. XutvtullecKoe 3arpf, 3HeHHe oKpyxarouleft cpeAbr. OxpaHa
rIE4pocSepbl or xLIMLIqecKoro 3alpfl3HeHu.rr. Oxpana rloqBhr or xr.rMuqecKoro
3arp-Il3HeHrzx. OxpaHa arMocSepu or xuMarrecKoro 3arp{3HeHrax. Oxpana Qnopu u
SayHrr or xl'IMurrecKoro 3arp.f,3HeHa.s. E[orexHororr.rq H reHHa, r4HxeHeprrf,.

XIII}IIIs u rIoBceAHeBHafl xtn3Hb qeJroBeKa.,{onaaruurfl arITeKa. Morcglze rE
tII'Icrf,IrIZe cpeAcrBa. Cpe4crna 6opr6rr c 6rtroeHMr4 HaceKoMbrMrl. Cpe4crna ru.rHofi
rlzrueHbl H KocMeruxa. XzuLrfl, Lr rruLtJa. MapxzpoBKa yrraKoBKa Irr4rqeBhrx 14

fIzrueHHrrecKLIX [poIyKToB I{ yMeHI4e LrxrtLrrau. 3xolotLrfl )KurruuJa.Xuwux u
|EHETI4KA IICJIOBEKA.

{eruoHcrpaqur. Morelu [polr3BoAcrBa cepHofi xucrorbr rr aMM[aKa. Kouexqux
y4o6penufi kt necrl{I{LIAoB. O6pasqu cpeAcrB 6rIroeofi x1rM1;1kt u neKapcrBeHHbrx
[penapaToB.

Jla6oparopHble orrblTbl. OsHarol,rJreHr.re c KonneKrluefi ygo6peuuit r4 rrecrrrrl7AoB.
osHaKoNaJIeHHe c o6pa:qaMla cpeAcrs 6rrroe oitxutvtuu 14 neKapcrBeHHbrx lpelaparoB.



Camocrosrerrnas pa6ora cryAeura.

J\b

t/[,
Pasger, TeMa Kor.

qaco

B

CogepxcaHrre caMocroqrersHofi

pa6oru

1. 1. 1. IlpeaMer opraHu.recxofi
xHMHr.r. Teopux cTpoeHrafl

opraHnrrecKrax coe4zuenufi

9 Koncuexr <<3naqesue

opfaHl4rrecrofi xLIMHH)).

1 . I,Isyuenue 6uorp a$uu
A.M.EyrnepoBa.
2. Coqas.rreHr4e cnoBapfl TepMHHoB

TIO TEMC.

I4zo6pazurb sneKrpoHHoe crpoeHlre
aroMoB 3JreMeHToY 2 nepuoga.
CocranreHr{e crpyKrypHbrx
H3oMepoB yrnepoAHofi ueura;
rroJroxeHrrfl KparHHx cssgefi
(4eofinofi ra rpofinofi); uonoNeHLrfl,

Synrqraouamnofi rpyrrrrbr. .

2. I .2. IlpeaeJrbHbre yrneBoAopoArr 4 .3anomreHr4e cJroBapq repMuHoB.
2.C ocr as.treHlre cxeM, olopHbrx
KOHCIIEKTOB.

1 1.3. 3runeHoBbre r4 AHeHoBbre
yfneBoAopoAbr

4 1. I4:yuenue 6norpa$uw
C.B.Ie6eAeBa.
2.Harmc an ra e p e S ep ara :

<KaY'{YKIa).
4. 1.5. ApouarurrecKue

yrneBolopoAbr
5 l.CocrasreHr4e cxeM o6pa:onauux

csssefi B MoJreKyle 6ensora.
2.Cocras.rreHr4e orropHoro
KOHCIIeKTa [O IIpHMeHeHI{IO

apeHoB.
5. I .6. IlpupoAHbre r4crorrHr,rKu

yrneBoAopoAoB
8 Hanucanue pe$epara

<He S reu ep ep a6 arbrBaroulafl
npoMbrrxneHHocTb)).

Hanucanue peSepara (
KoxcoxuMrlrrecKoe [por{3BoAcrBo)).

6. | .7 .lugpoKcrrJrbHbre coeAr{H eH:afl 4 Hauucauue peQepara <<Alrcoronr r4

3AOpOBbe>)

7. 1.9. Kap6oHoBbre Kr,rcJrorbr rr r4x

[poH3BOAHbre
6 CocrasneHr,re olopHoro KoHc[eKTa

<Baxnefiruue [peAcraBurerrvr
rap6ononrrx Kr{cJror u rax

I{CIIOJIb30BaHUe)).

CocraBleHr4e orropHoro KoHcrreKTa
(CMC>.

8. 10. YrnesoAH1
aJ Cocrasurr rpaftolorr4qeaKyro



cxeMy <<Yrreno4u>>.

9. 1.1 1. AuraHbr, aMuHoKktcJrorbr,

6errz
5 Cocrasurr rpa$ororl4rlecKylo

cxeMy <<Eemu>.

10. 2.3 . flepuoAur{ecKrafi saxoH u
Ileprao4ur{ecKa, cracreMa

xlrMr{qecKrax gJreMeHroB il.IL.
Men4ereena

4 1. I4zyueuue 6norpaSuu
[.I4.MeuAeneeBa.
2. Cocranrenue onopHoro
KoHcrreKTa <flepuo4r4qecKa-fl
cr4creMa n.Z.MenAeJreeBa)).

11 2.7 . XuwvtqecKlre peaKrlur4 7 Cocrasum rpaQonoruqecKyro
cxeMy <KnaccnQvKapfl,
xr,rMr4rrecKr4x peaxqzfi B

HeopraHu.recrofi xraMur{.

CocrasneHze peaxqrfi rroHHoro
o6ruesa.

12. 2.8. PacrBopbr 4 BunorseHne pacqeroB, cB{3aHHbrx

c rrpr{foToBJreHHeM kr

r4crroJrb3oBaHueM pacrBopon pasnofi
KOHUeHTpATJI/]iI.

13. 2.9. Oxuc.rruTeJrbHo-
BOCCTaHOBT{TeJrbHbre peaKrlr4r,r.

3rerrpoxl4 MI{qecKLre ilpoueccbr

4 Cocrasrenr,re peaxqrafi

SrreKTponr43a paclnaBoB Lr

pacrBopos corefi.
14. 2.12. XuMraq oJreMeHroB 3 CocraereHr,re pe$eparon: S-

SJreMeHTbr B rrpr4poAe kr Lrx

6uororuqecKa.f, ponb

15. z.l3.Xuwux B xu3Hrz o6qecrna 8 Hauucanue pe$eparoB:
<<Xurvrus, n upo6neMbr oKpyxaroulefi
cpeAbr)), <XuMu.s u MeAlrrlrrHa)),

<XuN{u.f, r,r rroBceAHeBHaf, xI{3Hb)),
<Xnuu.x H npoMbrrxJreHHocrb))

trIroro qacoB: 78 3
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