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Parpa6orqrrKr{ rrporpaMMbr

lllylrrau Bzrcrop (De4oponzq' AoKrop xLrMzqecKr.rx HayK, upoQeccop rcaQe4prr o6qefi
xkr}Mkru r4ucruryra 6uoxvnvrl4qecKl4x rexHoJrorr{fi, sronorz u u $apvta\un (crpyrrypuoe
rroApa3Aeneune) (DfAoy Bo (Koy au B.I4. Bepua4crcoro). 

L J J r

3enan'sKos AnexcaH4p EsreHreszq, AoKrop xr4Mr4qecKprx HayK, upoQeccop npo4eccop
xaSe4prr o6rqefi xk''Lru Lrucru'rra ilnoxurvuqecKr4x rexuonorzfi, oKoJrorzr4 kr
Sapuaquz (crpymypHoe noApa3AeneHne) @fAoy Bo (Koy ranr ts.I4. IlepHa4crcoro).
Pa6or'f,ros KoHcraHTI4H Bacvnresl4rr, KaHA Lrrut xr4Mlrr{ecKr{x HayK, AorIeHT ra6e4prro6qefi x'r''krn Lrucruryra 6uoxuvnqecK'rx rexuororzfi, 3KoJrorLrr4 Lr Qapuaqrau(crpyrrypHoe roApa3AerreHr4e) (DfAoy Bo (Koy uw B.L|.B epna4croro).
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1. ffoscHnreJrbHaq 3arrr{cKa

llporpauua BcryrrLrreJrbHoro r{crrbrrarrLu fro O6urefia6urypie'o",ty.:";i;;';;;".o1i"1""-':'l;rJ;","""ffi;HXX"#ffif;:T:.T;
pe3yJlbrarau Ef3). (Dopua rpoBeAeHLrflBcrynzTeJrbHoro ucrrbrraHr4f, - recrr4poBaHue.

r{e'nrro BcryrII4TeJIbHoro I4crrbITaHI4-' ro xr4Mplr4 f,BJr.f,erc.s BErqBJreHLre 6asoerr x su''urr uyueuzfi a6urypueuta, cSopnazpoBaHHBIX ,,pv r43yqeHur4 ocHoBHbrx coAep]KarenbHbrxpa3AenoB npeAMera <<XuruIa-f,) n o6pasonareJrbFrrrx opraHlr3arlktf,x COO. , '

3a4ava co6eceAoBaHuq: oI{eHKa ypoBHf, rloAforoB xu a6urypr.reHTa c yqeroM coorBercrBr{,ypoBH'[ cJIo)KHocrI4 BcryrII4TeJIbHbIX I{ctIbITaHHfi yponuro cJlo}KHocrt4 EfO rro Ar.rcrlr{rnr4Het'XIIMI,I.f,".
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3rcsaNaeH orleHr4Baerc_rr rro rrrK€ure 100 6arnos. 
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Co4epxaHr{e rporpaMMbr

TE OPETIIIIECKI4E OCHOBbI XTIMPIU

CoepeueHHbre npedcmalneHu^fl o cmpoeHuu amoMacrpoeuze sJIeKTpoHHbIX o6ono'rei aroMoB oJreMeHToB [epr]brx r{erbrpexlepLIoAoB: s-' p- n d-etetvteHTbl. SlertrpoHuax rconQ vrypa\Lrfl aroMa. ocuos'oe lreo:6yN4eHHoe cocrolrHze aroMoB.
Irepuoduqecxuil 3aKoH u lrepuoduuecxan cucme*a u^uvec*rrx ?JteMeHmo$f.n. MeHdeneesa
3arouotuepHocrkl I{3MeHeHLI-fl c ofior.B gJreMeHToB rr r4x coeAr{neHnfi no nepr{oAaM14 fpynllaM.
o6rqa's xapaKTeptrcrLIKa Me'raJIJIoB IA-IIIA rpy[[ B cB.fl3r4 c r4x rroJroxeHpreM Bllepzo4zqe r<ofi cLIcreMe xI4MI4qecKI{x g.rreMeHToB {.2. MenAeneeBa ,n oco6eHHocr-f,A4r{cTpoeHr4.rr r4x aToMoB.
XaparrepuarkrKa ilepexoAHbrx oJreMeHToB (rue4ra, rIr4HKa, xpoMa, xene:a).rro MXrroJIolKeHI4Io B nepl4oAl4qecrcofi cl4creMe x.aMHrIecKHX gJreMeHToB tr. u. Meu4ene eBa Lroco6ennocr.rrM crpoeHr4, r4x aroMoB.
o6ulax xapaKTep.rerLrKaHeMeraJlJros IVA-vnIA rpynu B cB-{3r4 c zrx rono)KeHze,MB llepzo4z'recKofi cHcTeMe xkrMr{qecKux oJreMeHToB 4.vr. Men4eneeea vroco6euHocrf,Mr{ crpoeHr{.s r4x aroMoB.
XutwuqecKan c6n3b u cmpoeHue 6eu4ecm6a
KosaneurHafl xuMkrqecKat cB-f,3b, ee pa3HoBI4AHoarr4 rr MexaHr{slrnr o6pa:oBaH.r4rriXapaxrep,rarpr.V KoBzureHTuofi cs-flsz (noirxpHocrb r4 oHeprr4 x cnxzu). wonrtascB.qsi*rMerarlzqecKar cB_f,3b. Bo4opo4Ha.rr cB,f,3 b.
3nercrpoorpl4llarenbHocrb' creuenr oKzcJreHr4f, rr BaJreHTHocrb xr4Mlrqecrsdx3JIeMeHTOB. lrrr(Yrrr rvvf

3:,yt"t:l-:.ir^:I":_p1- kr HeMo'reKyn,rrpHoro crpoeHr4 s. TwrKp'rcrannzqecxori

"rui r";;;;;;;l/-.-.---_ ^ -,. .": i!,i

ii
XuMuqecKofl peuKr4un
KnaccraSvKarpnfl xr{MkrrrecKrrx pearcqzfi B

XIdMII.KI.
HeopfaHl4.recxori n opfaHlrqecxori

Te'noeoft sSSerr xl4Ml{qecKofi pearqnz. TeprvroxzMr4qecK'e ypaBrerrr4sl ,ii,i :r.i)i;cropoc* peaKr{r4r4' ee 3aBrzcr4Mocrb o' pa3nr'qurrx QarcropoB. .,:ir:riio6patzuble 
'n 

neo6parzMble xl{Ml'rrecKr4e peaKrlr4z. Xzvz.recKo* paBHoBecne.cueuleuz::j-11-:"^Ti" paBHoBeckr-rr rroA pqeficrnzeM pa3nvqurx sarropoB.,,..:4,1Slerrpoll4 Tr4rrecKat AZTCCOIU4AIIV-'I 9JIEKTPOJII4TOB B BOAHbIX PACTBOPAX. Cr,rrrrrrIrOcnaobre SneKTponr4Tbr.
pearqzz zoHHoro o6ruena. il

fz4ponr,s corefi' cpe4zr BorHbrx pacrBopoB: Kr{cJra.f,, nefrrpan 
',,afl.,,ranou"u. 

',
Peaxqzz oKl4cnzreJlbHo-BoccraHoBr4TeJrbHbre. Kopposax MeT€urJror! r4 cnoco6rr3aIII4TbI OT Hee.

3rexrporr43 pacnnaBoB I{ pacrBopon (conefi, rqenovefi, xzcnor) ,),:i
I'{onurrfi (upanzno B'B. MapKoBHrrKoEa) u pagura*nrrfi MexaHr43r,{br peaKrl ufr,,;nop raHr4rr ecxofi xr4Myrr4.
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HE O PTA HI4IIE CKA.fl XNl/lILfl
KnacczoprKarJLrfl HeopraHl{qecKl4x BerrlecrB. Hovenr<n arypa .FreopraHr4qecKr4xBeqecrB (rpunzanbHa.f, r4 MexAyHapo4nalr).
XapaxrepHble xI4MI4qecKI4e csoficrsa lpocrbrx BerrlecrB - MeraJrJroB: rlenoqHbrx,uIenorrHo3eMeJIbHbIX' anH)M:ZHLrfl; nepexoAHblx MeTaJIJIoB (ue4z, I1r.IHKa, xpoMa,Neresa).
XaparrepHble xLIMI4rIecKI{e csoftcrsa npocrbrx BeqecrB - HeMer€uuroB: BoAopoAQ;f€uroreHoB' Kr4CnopoAa' cepbr, a30Ta, Qocdlopa, yfnepoAa, KpeMHr4_rr.Xaparrepnrre XI4MI4 qecKI4e ceoftorsa oKcr{AoB: ocHonHbrx, auQorepurrx,

K14CJIOTHbIX

XaparcrepHble xl'IMzqecKue cnoficrsa ocHoBaHr4fi u anr$orepHbrx naApoKcr4AoB.
XaparcrepHbre xkrMr4qecKr4e ceoficrBa KrzcJror. .i,ri
Xapamepnrre xI4MI4rIecKI4e cnoficrea corefi: cpeAHr,rx, K'cJrbrx, ocHoBHbrx;KOMUreKcnrrx (na npkr Mep e c o eALr HeH Ufi at',o*ru'prfl Lr qzura).
BsalaNaoce-f,3b pa3JrrrrrEtblx KJraccoB FI€ropfEIHHqecKr{x Beu{ecrB. 

tiii..,

OPIAHI4TIECKAfl XpIMI4fl 
, ,i,ii i,ii1\Teopzx crpoeH'4'' opraHl{qecKl4x coe4rzneuzfi: roMoflorr,'s kr r43oMepr4.s(crpyxrypHaflvrlpocrpaHc'rBeHHa-s). Bsaznanoe'BJrr4sHkre aroMoB B MoJreKyJrax. .. ,,.rrx.TuusI cssgefi B MoJTeKynax opraFrr4qecKr4x BerlecrB. lu6pu4wauu.s aroMHbrxop6zranefi yrnepo4a. pa4urcan. oyuxrlr{oHaJrbHa.fl rpynra.

Knaccz$krKaL\vrfl opraHl4r{ecKplx BeudecrB. Horvrenrn arypaopraHr4qecKkrx Be,,{ecr*(rpunzanbHafl r4 Me)KAyHap'4naa) re vvr 
, ) , | \.Xapar<repHble xkIMI4rIecKae csoficre' yrneBoAopoAoB: zlJrKaHoB, r{aKnoaJrKaHoB,alIKeHoB' AI4eHoB' aJIKITHOB, apoMaruqecx:I{.K yrneBoAopoAoB (6eusona ra ,ronyona). 

,:i.Xapaxrepurre xl4M?tqecKl4e csoiicrna [peAeJrbHbrx oAHO€rroMHbrx : AMHofoaroMHbrx clr4proB, $enona. ;.i^Xapar<repurre xl4MurrecKrze csoficrnra €urbAerrzAoB, rrpeAenBHbD( xap6onoeri:xKI{cJIor, cJIo)KHbIX eQzpon. ---.".-^'"- 
, ,.XapaxrepHue xl4Mu-qecKl{e csoficrsa a3orcoAepxaxlr4x opraHr4qecKrrxcoeAr4HeHuit: atturuoB rr aMuHoKrr oJror.

Baonorz'recKLr BilKHbIe Berl{ecrBa: ;Krrpbr, 6err<,,,, yrneBoAbr (MoHocaxapzAsx}
IkraaxapvAbr, rro Jrz c axap z4rr) .

BsazN{ocsr3b opraHrrqecKr4x coeArlneuzfr .

ME T OAbI fI O 3 H AHVIfl B XI,IMHI'T. XI4M Utfl VI }ITI43 Hb
? xcn ep unteHmqJry b HH e o cH o 6 bt xlrJt, utt
llpanzna pa6orrr B .na6oparopuu. Jla6opa:ro p.'afl nocyAa u o6opy2iouaHrnsdllpanuna 6eso''acHocrl{ npz pa6ore a eAKr4Mr4, roproqprMu r{ ToKcr{qHbrM}{ BeurecrBaMn,

cpeAcrBalara 6rrroeoitxuwuu vv-vvruer 
:(Hayvnrre MeroAbI lrccneAoB aHLrfl xr4MuqecKrrx BeqecrB r4 rrpeBparqerrufi. Mero4rrpa3AeneHl{_f, cMecefi,u o,rucrKr4 BerIIecrB. ' 

,.,..
Oupe4eneHkI e xapaKrepa cpeAbl BoAFrbrx pacrBop oB Beu{ecrn. I,In4z rcaropbr
KaqecrseHHble peaKrII4H Ha HeopfaHr4rrecKr4e BerrlecrBa r4 zoHbl
Ka.re crs eHHbre p e aKr{r4 r4 opraHrzrre cKlax c o enzn enrzft .

I



ocuonnrre cuoco6rr nonyrreHl4rr (r na6oparo puv) KoHKpe,rHbrx BerrlecrB,
aHrzqe cKr4 x c o eAI4 H e:uuit .

oAopoAoB (n na6oparopzz)
Kr4cnopoAcoAep)Kaqvx croelvueuvf iBtt.

o6 u4 ue np e d cmaLileH utt o npowbt uilt eHH btx cno co d ux nonyveH un e auttteilru ui6e,4ecm6 " vwu'L"eue 
:i

lloH.srhe o MeraJrJryprvu: o6rqze crrc,co6rr non)nreHr4.f, MeruurJroB. ,.,
o6qze HayqHble npzHIIx{rIbI xr4rMr4qecKoro npor43BoAcrBa (ra [pr4MeperlpoMbllllneHHoro Ilonyqerlkl-f, aMMI{aKa, cepuofi KI4cJIorbr, ueraHona.). Xnlrzqecxoe3afp.rr3HeHr4e

llpzpo4 f,cneAcrBlln' iii'
Brrcor<o [oB, I{x nepepa6orxa.

rlrfl. pearqzz rroJrr4Meprz3arJzru HrIonr4KoHAeHCarIr4r' ' rlonzrvreprr. rlnacrMaccbr, BoJroKHa, KayrryKr4, i r1 ,,,Pacuemu no xuMuttec,w fiopnytta,M u ypa,HeHunM peaxquil
Pac'rerrr c rrcrloJlb3oBaHzeM rloH-f,Tr4,l ((MaccoBa-rr Aon.q BeulecrBa B prcrBope)). ,,..,,:Pac'{e*r o6leunrrx otfHolrlenzfi ra'o.B npl{ xI,rMI4rIecKr4x peaKrlr4rx,Pacqerrr Maccbl BelqecrBa ulru o6rerraa ra3oB rro tr3BecrHoMy Konr4qeorByBerr{ecTBa, Macce r4Jrz yqacTByroulr4x B peaKr{r4r{ BeTIIeCTB.Pac.Iemr rerIJIoB vrr4.
Pac'Ierrr Maccbl Ba Beruecrna) upo4yKToB peaKr{krr4, ecnr4 oAnorr3 BeqecrB AaHo n zs6rrrxe (arueer npzrr,recz) vvJr' v4

Pac're*r Maccbl (o6levra, Korr.r{ec'Ba Beqecrna) npo4yKTa peaKL\vu, ecilLroAHokI3 BerIIecrB AaHO B BI4Ae pacrBopa o onpeAenennofi uacco"ofi aorrez pacrBope""oi;BerIIecTBa.

Haxox4eHrre MoJrexynxpnofi $oprrlynr,r BerlecrBa.
Pac'{errr Maccoeofi 'r4rrLr o6rar"olt Aonr4 Bbrxo.rla

Teop eTr.Iqe cKz BO3MOX(HOf O.

Pacqerrr Maccosofi AO.III4 (uaccrr) xr4Mr4rrecKoro coeArrHeHr4-rr B cMecr{.

I/ME HII fl u BuI*r AE^fl TE JIb H o c Tr4, rrp o B E p-fl E MrrIE 3,{AHr4qMr;3frarr/nOHHMaTb: 
.._ Lr i ,ijirlBaucrueiturue xuJttuqecKue noHnmun , ... , :: i i j; tlllouzlrarb cMbIcJI aaxsefiur'Ix rloHrrrufi (nrr4eJrrrb r4x xapaKTepHrbre [pr43 ,,aKkr):BerllecrBo' xl{Ml4qecr<'fi SJIOM.HT, aroM, MoJIeKyna, orHocI4TeJrbHbre aroMHhre L4MoneKyntpHble Maccbl, I4oH' z3ororlbl' xl4l,rl{qecK afl. cBfl3b) oneKTpoorp.arlarenbHoorBi;

B€ureHTHocrb' creleHb oKlt{creHl4-s, Morlb, MoJr.apHa.q Macca, vrolxpuufi o6re.qBeurecrBa MoneKyn'[pHofo ?t HeMoJreKyn-f,pHoro crpoeHr4fl, pacrBopbr, s.rreKTponurbr 14He3neKTpoJrrrrbl' sJleKTpoJrkrrvrqecKafl AkrccorfararJr4fl) rlrAponr{3, olKr4cJrr4TeJrb t4BoccraHoBI4TeJIb' oKI4cJIeHI{e I4 BoccraHoBJIeHI4e, gJreKTpoJIr43, cKopocrb xuMra.recrcortpeaKlrl4rr' xkIMl4r{ecKoe paBHoBecze, reunonori e$Sem p.unq"", yrnepc),qHrrfr cxenbft!
syuxqzoHaJlbHa-' rpynna' I43oMepI4-s Ir roMoJro rLrfl, erpyrKTypHa-[ 14 rrpocrpaHcrBeHHasI43oMepr{t' ocHoBHbIe TI4rIbl pearqnfi B rlteopfaHl{.{ecxofi z opraHqq(:crcofi xvM4f,L.tBrlgsrqrb B3aI4MocB.'3I. norrqrzfi. 
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I,Icrtomsosarr
draxron u xsreHufr.

o s-, p- kr d-eneuenmr ro ux
Men4eleena:

r L I,l i{,ll j

BAXHefruI4e XLIMVqecKI4e IIOH.TI4. Anfl olTflcHeHI4.f, OTAeJIbHI,IX

: ir:
KJIaCCaM HeopfaHr4qecKr,Ix 'i,t:;t,:

Ocruoenute soKoHbt u meopuu xuMuu illpuueuxrr ocHoBHbre IroJIo)KeHr{j{ xr{Mr{qecKrrx reopufi (crpoeuzr aroMa,xznaz'lecxofi cBfl3,r' 3neKTpoJlzrz'recKofi AkrccorJuarJ*, KI4cJIor u ocuonauulft,orpoeHrlt opraHI4qecKl4x coeAl4HeHnit, xuwu'{ecrcofi KrrHerr{Kr4) ans aH*nr43aarpo*oi#n csoficrn BelqecrB. L^LL\'\) Ar' 
. r. r:.rft

lloHuuarb rpaHl4ubl rIpI4MeHI4Mocra r43yqeHHbIX xr{Mr{rrecKr4x reo1lzfr. ,,, : i:;ij,i
lloHttluarb cMbIcJI llepzo4raqecKoro 3aKoHa A.u. MeH4ere eBa kr vcnonrsoedt'ero rrrfl KaqecrBeHHoro aQanLrca v o6ocnonaura-fl ocHoBHbrx 3aKoHoMeprroar"ilcrpoeHl4'fl aroMoB, csoficrn xuMllqecKrrx 3.rIeMeHToB r{ r{x coeA up,erruit. ,r *Baucruefiruue selrqecm,a u JwomepugJtbt 

v-''v'''' 
,

Knaccz$I4IILIpoBarb HeopraHzqecKr4e kr opraH'qecKr{e Berrlec'Ba ,,o Bce]\4rz3 B e crHbrM KJrac cr4 SzraquoHHbrM rrpr4 3Har(aM.
flou,,tuarb' qro [paKTl4qecKoe npuMeHeHr.e BeqecrB o6ycnoeneHo rrx cocraBoM,crpoeHneNa u csoficrBaMI,r- J -- 

. .: :r,i,l,iliiijllue* npeAcraBJreHze o ponr4 14 3Har{eHkru AaHHoro BexrearBa B [p,aKTr.rKe. .:,iji

o6r-{cH-{D o6rqze cuoco6rr v np,rHrrwrrbr nonrr eHuflnaz6oree Ba:}KHbrx neulectfiiYuerr: - J

Hasorcamb .,,,,.,;'l;
t.lIz3yrreHHble BeqecrBa [o rpI4BI4€LrIbttofiuttuMexAyHapo4Hofi HoMeHKJrarype. ]i

O np e d ennmu/ rcn a c c urp u 4 up o 6 amb
o B€uIeHTHocrE' creflelrb oKZcJIeHI'Ls xl{MrzqecKzx gJIeMeHToB, 3ap-t,qr,I I4oHoB;o BIIA xI4MI4rIecKzx cnqgefi B coeAI4HeHI4tx LrrurrKpr4crarlnz.{ecKofi pelrerKl4;o npoCTpaHcTBeHHoe cTpoeHr.re Moner(yn;
. xapaKTep cpeAbr Bo,qHbrx pacTBOpoB Berr{ecTB; ,:

O OKZCJII4TEJIb I4 BOCCTAHOBI4TCJIb;

. rrpr4HaAJrexHocTb BeqecTB K pa3nr4trHbrM
opraHuqecKrrx coe4unenzft ;

o foMoJrofr{ 14 a3oMepbr;
o xl4Mr4qecKrze peaKLII4r4 B HeopraHu.IecKofi z

r43B e crHrrM KJracczSzraqzoHHbrM npz:uarav).
Xaparcmepu3oBamb:

opraHrzrrecxofi xkrMr4kr (no eceNi

froJrolreHr4ro n llepzo4zvecrofi cacreMe A.4.
O OOIqHE XI4MLIqECKZE CEOfiCTBA IPOCTbIX BCII{CCTB - MCTAJIJIOB I4o o6u{ue xr'MzqecKI4e cnoficrna ocHoBHbrx KJraccoB

C O EAI{HEH 
',iI, 

CNOilTCTB A OTA E JI'H'IX TIP EACTABZTEI Efi 3TLIX KJIACC O B :

'1,
HEMCTANNOB;

HEIOPfAHKIHCCKIIX^ : ,'.

':'. ti
o crpoeHLre v xLrMr4rrecKure cnoficrna rzr3yrleHHbrx opraHr4lrecKax coe,4aneHzfiO6ancrunmu: -^'.v''t

' 3aBLr9prMocrb csoficre xIaMkIqeaKlIX oJreMeHToB v ux coe4zneuzfr otrroJroxeHr4rr 3JreMeHTa B llepvo4zqecxofi ckrcreMe l\.u.Men4eneeaa;o npI{poAy xrzuzqecr<ofi cBfl3kr (zonnofi, ronareuruofi, Merarrr{qecrofr,no4opo4uofi);

Li )



. 3aBlrcvMocTb cBoiicTB HeopfaHxrgecKLrx
cocTaBa 14 cTpoeHLr.q;

o cyrrlHocTb r{3r{eHHbrx
ALra c or\varfulzr, laor.Horo o 6ivrena.
ypanueuzx);

14 opfaHllqecKr4x rleulecTB OT nX
. . ii;..

:iBHAOB XI4MI4'ECKI4X PEAKIIZfi: sNEI(TPONI.TI4qECKOfi
O KI'CJII4 TCJI'HO - BO C CTAH OBI4 TCJI'H'IX (H C O C'AN JI-f, Tb AX

' BIrLrflHLre pa3nI4qHbIX Qaxropon Ha cKopocrb xzMzqecKoft peaKrlLrr4 kr rlacMeIIIeHI4e XLIMr4qecKorO paBHoBeor4.f,
IIn aru up o 6 amb/np o s o d umb :

il o firuux HeopraHr4rrecKr4x

6eso 3HaHLri4 o npaBr4nax

aMuypaBHeHI,{M 
'.::i':I
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