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Konrponb KaqecrBa rnanvrit rro aHaJrrlr[qgcxofi xvMntr rrpr4 upueMe Bcrynu-
reJlbHoro sK3aMeHa B acrupaHTypy rpeArroJraraer $opMyJrr4poBanue rpe6onaHufi. rc
rlocrynarolqrIM. B ocuone rrporpaMMbl Bcry[[TeJrbHoro gK3aMeHa JrexLrr rl4rroBa.rr
ilpofpaMMa Kypca aHaJwITLrrrecK€uI XLIMILTT An.rr cTyAeHToB yHlrBepcnTeTa.

l.Tpe6onanuq K ypoBHro rroAroroBKrr rrocryrrarculero B acrupanTypy

CAaroqufi ncryrnremHlrft gK3aMeH rro aH€urrzru.{ecxofi xrrMrdr4 AoJrxeH :

o rlMerb rlpeAcraBJreHrle o poJln alnurvrrvr-v.ecxoft xLruvrvr B cl{creMe Hayx, o6

ocHoBHbrx aHaJrr4TrrqecK[x r{eHTpax u coo6qecrBax;

. 3Harb rLIrIbI pearqufi 14 rlpoqeccoB B aHaflr4Tr4qecrofi xunnu; ocHoBHhre Me-

ToAbI anaJrhr3a (nu4eleHkrfl, pa34e.[eHr{.rr r{ KoHrleHTpr4poBaHufl,, rpaBvrMerplr-

qecKLIe, TIaTprIMeTplIqeCKLIe, SJIeKTpOXLrMLrqeCKLre, ',C[eKTpOCXOnn.reCrZe);

cnequSuKy aH€ultlsa ocHoBulrx o6teKToB TexHoreHHoro u np?rpoAHoro npo-

lrcxo)KAeHI{fl;

o yMerb eu6pam neo6xo4zMyro coBoKynHocrb MeroAoB anaJrzrca E Mero.qHK

rlpoBeAeHvrfl au.ururl4llecKl{x I43MepeH}rfi; nna4erb [paKT]IqecKkrMr{ HaBbIKaMLI

BbI[oJIHeHvrs, aHaJrLI3a npocreftruux o6reKros, npoBoALru o6pa6orKy Lr orleH-

Ky [oryqeHHbrx aHarLrTlrqecKr4x AaHHbrx;

o ycTaHaBJIIIBaTb cBfl3b c IIpeAIIIeoTByIoUIIMLI ALIcqUIIJILIHaMLT (o6que MaTe-

Marr,rqecKr{e u ecrecrBeHHo HafrHhre 4ucqunlunlr).

1. OEIIIUE IIOJIOXEHIIfl.

1. 1. BBENEHIIE

flpe4Ivrer anaJrvrruvecrofi xtruvru. Crpyrcrypa a*ururra.recrofi xny1uw. Mero-

AoIofHqecKI4e acrIeKTbI alF.alruTvr-tecroft xIiMLrn: LIHAT.IBLTAy€UrIHocT6 aHaJruTt4rrecrofi

xr4Mkru, ee Mecro B cllcreMe HayK, cBf,3b c npaKTuxofi. 3na.reHLre a1anuruvecrofi

xLrMnvr B p€t3BI4TW ecrecrBo3HaHllf, TexHI4KI{ I{ HapoAHoro xo3gficrsa. OcnoeHrre

aHaJILITLIqecKI{e npo6nevrbl: cHLIXeHLIe [peAena o6napy]Kennr, noBbrIIreHI{e roqHo-

ctrz, o6ecreqeHue gKcrlpeccHocrrt, anurus uulcpoo6beKToB, aHaJrvr3 6* paspyrue-



HLI.fl, JIoK€LIIbHbIfi alFraJrvrg, AIdcraHIIIroHHbrfi anurr4g. BuArt a:graJtuga: Lr3oronHblfi. gre-

uenilrufi, Syurcqr,roualruufi, crpyKTypHtrrfi, MoJreKynflpHrrfi, Qa^:onrrfi. X11uuqe-

cKr4e, Qusnro-xlrMnqecKue, SusuvecKr{e u 6uolornqecKr4e Mero,ubr a*aJrtr3a. Marc-

po-, MlIKpo - u yJIbTpaMIIKpoaHaJILI3.

OcnosHHe grarlbl pasB:aTr4fl, a*aJrvrrurrecrofi xuwukl ConpeueHHoe cocro.f,Hr4e

I4 TeHAeHrII4u pa3Bkrrvlfl, aKaJrvrrr4qecrofi xuukrvr:. HHcrpyMeHTaJrLr3aIIur, aBToMaruga-

IILII, MareMarll3alllrf,, yBeJrI4rIeHI{e .{oJrlr $u:uvecxr4x MeroAoB, nepexoA K MHoro-

KoMrIoH eHTHoMy aHarrvr3y . Hayruar xLrMr4Ko - aH€uu4TuqecKar Jrlrre p uryp a.

XuMz'recKl4e MeroAbI aH€MLIsa. Tpe6o*aHufl K peaKrlz.f,M, r{clonrcyrorlr{rr,rcx 4rx o6-

HapyxeHufl I4 pa3Aelre}J,ufl. KoMrIoHeHron. fpynlroBbre pealeHTbr Lr ctrcreMa.ru.recrcvir

aJJ.arrvr3, cneqraQnqecKlle peareHrbl u 4po6nufi. arrarus. Haz6onee ynorpe6lgeutre n

xLIMpIqecKI4x MeroAax anaurkr3a maccraSnKarlr{H Karr{oHoB. Eeccepono4opo4urrfi

AHAJII43.

1 . 2. XIIMI,TTIE CKI,IE PABHOBE CI4 fl M TLX OTII4CAHIIE IIPU PE III E HI,III

AHATTITITITE CKUX 3MAII
MolercyntpHo-KlaHerl{qecKafl Teopr{f, Lr KoHrIeHTparI?roHHbre KoHcraHTbr paB-

HoBecI4t. I4cnomsoBaHI4e MoneKyJl-{pHo-Kr4Herraqecrofi Teoprdlr nprl onr4c aHkrvr paB-

HoBecI4s B cl4cTeMax: pacrBop cl{JrbHoro gJreKTpoJrura, pacrBop cla6oro gJreKTponu-

ra (o4Ho- H MHoroocHoBHoro), pacrBop rr,rApoJrr.r3yroqvrxcfl colefi. @arroprr, BJrr{-

f,rcIrIHe Ha paBHoBecue B xl{Ml{qecrcofi cucreMe (repuo4uHaMr{qecKnfi. u KoHrIeHTpa-

quonHrrfi). OnncaHue paBHoBecl4.l B clrcreMe: cla6rrfi enempoJrlrr-cr{Jmxrrfi gJreK-

TpOJII4T c oAHoI4MeHHbIM I4oHoM. EyQepHue crzcreMbr r{ MexaHLr3M ux 4eficrnur. Ey-

$epnax eMKocrb. Tepuo4raHaMnrlecK€ur KoHr{elqrr.f, onvrcalufl, xlrMuqecKoro paBHo-

Beckrfl,, llpegcrauleHl4.a [e6ax-XnKKeJIf,. AxrzsHocrr, roeQsuqnenr aKTr4BHocrLr,

I4x cBt3b c uonuofi culofi pacrBopa. Tepnao4lrHaMl{rrecKa.rr KoHcraHTa paBHoBecgtr,

ee cB.[3b c KoHIIeHTpaqPIoHHofi xoHcranrofi. O6utze rroAxo.qbr K orrrrcaHr4ro paBHo-

Beclrfl B cLIcTeMe, XapaKTepl{3yloqefrcx o.{HoBpeMeHHbIM rIpoTeKaHLreM HecKojIbKLrX



KoHKypupyroqux npoqeccoe. Ycronnax (raNyulaxcx) KoHcraHTa paBHoBeckrfl. u

cBf,3b c KoHqeHTpaqnounofi r,r repMoAr,rHaMrrrrecKofi rconctaHTaMrr.

1.3. CKOPOCTb XIIMAIIECKOTZ PEAItqnVInEn 3HATIEHIdIE nJIfl
AHAJII,I3A

KnaccrQvrKar1wfl, xLIMI{qecKI4x rlpoqeccoB no cKopocr}r rax rrporeKaHus,. @larc-

TOpbI, BJILIIloUIne Ha CKOpOCTr XHMLTqeCKOIO npoqecoa (reprrao4uHaMLrqecKlre, KoH-

IIeHTpaIII4ouHrre). Kararus r4 ero 3HarreHrae B aHaJrH3e. I,IHgyqHpoBaHHbre u cortp.rr-

)KeHHbIe peaKullll. llpurr,reprr ycKopeHr4f, H 3aMeAJreHr4r pearcqufi 14 rrpoqeccoB, r4c-

rIoJIByeMbIX B xr4MuqecKoM aHaJrnse. YnpaBJreHr{e peaKIILrrMr,r u upoueccaMu B aHa-

JrlrrualecKofi xuuult.

1. 4. PABHOBECIIE B CI4CTEME OCA.4OK-PACTBOP I4 EIO I,ICTIOJIb-

3OBAHIIE B AHAJII,I3E

llpozsre4eHlle pacrBopuMocrll u [poLr3BeAeHLre aKTLTBHocrr4 KaK rracrHhre

cryrrau KoHcraHr paBHoBecrzx (rcoHqeHrparlllonsofi H TepMoAr{HaMr4qecrofi). Pac-

TBOpLIMOCTr KaK OCHOBHaI AHAJIuTuqeCKaf, XapaKTepLICTI{Ka. @arrOprr, BJru.f,rorqne

Ha pacrBopl{Mocrb ocaAKoB: I4oHHaf, curra, pH pacrnopa, npucyrcrB}re us6rrrrca

I{oHa-ocaAvITelts., JlnraHAa-KoMnJleKcoo6pasonarerrs, TeMrreparypa. Koru.recrBeHHoe

ocaXAeHLIe, BO3Mo)KHOCTr pa3AenbHoro Ocalr4enl,z,fl. rrpu LICIOJIr3OBaHLIU O6qerO

ocaAI{TeJIx. 3arpxsHeHlle ocaAKoB B rlpoqecce EX SopvrnpoBaHLrfl,. A4cop6qvrfl. Ha

rIoBepxHocTLI ocaAKa Lr 3aKoHoMepHocrlr ee nporeKaHtrfl. Orrurogu.rr n r{3oMop$nsna.

tr{x upe4orBpalrleHze. CoocilKAeHlle. lloroxureJrbHoe r4 orpr{rlareJrbHoe 3HarreHkr{

f,BJIeHE coocalKAeHus B aHaJIIa3e. O6qEe peKoMeHAaL\vrur [pr4 rroJrfreHpru Kpr{craJr-

rHrIecKI4x z arr,ropSHbrx oca.qKos. foN,roreHHoe ocaxAeHl4e Lr nper4MylqecrBa ero nc-

[oJIb3oBaHLIt. Oco6eHnocrll o6pa:oraHua KoJrJrorrAHbrx crrcreM. I4cnolrsoBaHr4e

KOJIJIOLUHbIX CIICTCM B XLIMLIqE CKOM AH€IJIT4 3C.



1. 5. PABHOBECVTfl,B PACTBOPAX KOMIIIEKCHbIX COET4HEIilVIn

ZcuolrgoBaHr{e KoMrrJreKcHbIX coeAuueuuit 4n.r o6uapy)KeHl{-f, lr pa3AeJlenvs.

KoMrroHeHToB aH€urlr3LrpyeMofi cuecu. Ycrofi-ruBocrb KoMrrJIeKcHoro coeALIHeHLI.n

KaK ero ocHoBuar xapaKTepvrcruKa. KoHcranra ycrofivlrBocrl{ z HecrofiKocrrl KaK

-racrnrrfi ctytafi KoHcraHTbr paBHoBecurfl. (Darroprt, BJILItrouILre Ha paBHoBecvre B

pacrBopax KoMrrJreKcHbrx coe4zueHufi (pH, ng6rtror rvrraH4a-

KoMnJreKcoo6pasonarerrs., rroHoB-ocaAutereft, LroHnafl. cutn). Tzurr KoMnJIeKcHbIx

coeAlrHeHuit, ucno,rrb3yroquxc.rr B aHaJIIr3e. Knaccu$uKar\ufl KoMTIJIeKcHIIX coeALI-

Hennfi no xapaKTepy B3alrMoAeficrsufl MeraJrJr-JrHraHA, rro oAHopoAHocrlr nftrran4au

rleHrp€rJrbHoro r4oHa (r<ovrunercoo6pasonarenx): anyrpuc$epHble KoMnJIeKcbI u

HoHHbre accorlr4arrr (nnerunecSepnrre KoMrrneKcbl I{ rroHHble uapu), oAHopoAHoJII{-

faHAHbre r{ cMerrraHoJrrrraHAHbre, noJIHtAepHue (rerepo[oJlllsAepHble LI roMOIroJII4-

r4epHrre). OpraHzqecKrre coeAr'THeHu.s KaK JIlIraHAbI, ux npellMylrlecrBa rlepe,q He-

opf aHuqecKnMr{ Jrr4raHAaMu. B aNHe fiitue opraHlrqe cKlre p e areHTbI, [pI4MeHreMbIe B

aH€LJII{3e Ant pa3AeJleHrrr LTOHOB MeTaJIJIOB, AJI{ MaCKLIpOBAIiI''Ifl, LI .{eMaCKI4pOBaHLI{.

OpraHuvecKue peareHTbl AJr.rr opraHllqecKofo aH€uIrI3a. Bogtr,toxHocrll IacrIoJIb3oBa-

HI4fl KOMTIJIeKCHbIX COeALTHeHVTII V OpfaHUr{eCKI{X peafeHTOB B pa3nLIIIHbIX MeTOAaX

aHanLI3a.

L . 6. OKII C JrrITE JIbH O-B O C CTAH OBI4TEJIbHbrE PEAKUT,M W UX UC -

TIO JIb3 OBAHITE B AHAJII43E

O6paruvrbre r{ ueo6parzMbre peaKqrau. CraHAaprHbrfi ra Qoprr,ramnsIfi oKLIcJII{-

TeJrbHo-BoccraHoBlrreJrbHbre (OB) [oreHrlu€urH. Cnssr KoHcraHThr paBHoBecus OB-

peaKrluu co craHAaprHbrMLr OB-noreuqu€LJraMla cl4creM. @arropu, BJlrl.rrou{vre Ha

HarrpaBJreHue OB-peaKrlrar4 (reuneparypa, KoHrleHrparllrf, pearupyrcull{x KoMrroHeH-

ron, pH pacrBopa, rptrcyrcrBr,Te B pacrBope Jrr{raHAoB'KoMrrrexcoo6pagosarerefi

LronHafl, citra u r.n.). Oqesra Bo3Mor{Hocrr{ nocJle.qoBa-

HecKoJrbKIrx oKl{cJlnrerefi I4JITI BoccraHoBllTenefi e cMecl{.

LrJrLr rroHoB-ocaAllTelefi ,

TeJrbHof o orrpeAeJreHlrt

l{cuomgoBaHr{e OB-pearqufi, npu noAroroBre npo6u K aHaJr}r3y. Ilorurne o cMe-



ITIaHHrIX [oreHul4uulax. OcnoBHbre HeopraHr4qecKlre I4 opfaHl{rlecKlae oKI,IcJIlrrelrtr LI

BoccraHoBLrreJrrr, [plrMeHfleMbre B aHEUIu3e. Mero4rr rrpeABapr4TeJrbHoro oKI{cJIeHLI.t

I{ BOCCTaHOBJTeHLI.fl OrrpeAeJIteMOrO SJIeMeHTa.

1.7. TEOPUtfl,I4 TIPAKTI4KA IIPOEOOTEOPA II
fIPOEOfIOATOTOBKII

flpegcranureJrbHocrb npo6rr, npo6a 14 o6rercr anaJrkr3a, upo6a u MeroA

anaJru3a. Or6op upo6 roMoreHHoro Lr rereporeHHoro cocraBa. Cnoco6u rron1^re-

Hrrr cpeAuefi npo6br rBepAbrx, )KLTAKLIX u ra3oo6pasHrrx BerqecrB. YcrpoficrBa vr

rrpreMbr, uc[oJrb3yeMbre rrpr4 3roM. llepnzvuax o6pa6orxa 14 xpaHeHue upo6, Ao3LI-

pyrorqne ycrpolrcTBa.

OcHoenrre cnoco6br nepeBoga npo6rr n Soprray, neo6xoAuMyro AJr.rr AaHHoro

BI.IAA AHUrr43A: paCTBOpeHHe B pa3lr4rrHbrx CpeAaX, CrreKaHI4e, CIIJIaBJTeHI{e, p€I3JrOXe-

HLIe UOA ,qaBJIeHI4eM, p€lSJIOXeHLIe npu IOMOIIILI BbIcoKoqacToTHOrO pASpg.AA VI B

rrJra3Me, rou6znrapoBaHlre pa3[IaqHbIX npl4eMos. Oco6eHHocrLI pa3iroxeHl{t opra-

Hr4rrecKr4x coeAr{HeHzfi, cnoco6rr ycrpaHeHus 14 'vlrcTa 3arpmHeHuit u rrorepb KoM-

rroHeHToB upu upo6onoAroroBKe.

2. XnMIIIIECKLIE METOAbI AHAJII43A.

2. 1 . f PABTIMETPTITTE CKI,Irz VrnrOA AHAJITI3A

CyrqHocrb lpaBuMerpr4r{ecKoro aHaJrlr3a, rrpe}rMyrrlecrBa Lr HeAocrarKlr Mero-

4a. llpxrvrbre r{ KocBeHHbre MeroAbI orlpeAeneHl4r.

BaNnefirur4e HeopraHr.rqecKlre lI opraHLIrIecK?Ie ocaAlirenra. O6uas cxeMa onpeAe-

neuuit. Tpe6ouaHr4{ K oca}KAaeMoir, u rpaBr4Merpuuecrofi Qoprraau. I4gueuenue co-

cTaBa ocaAKa npr.I BbrcyurvrBaEr u u IIpoKaJruBaHuu.llorperunocT]I B rpaB?rMeTpurle-

cKoM aH€urr4 3 e. TepvrorpaBr{Merpllrl e crnfi aHaJrvrs.

llpurr,r eprr rlp aKTlrrrecKoro nplrM eHeHLIf, M eroAa.



2. 2. TUTprrMETpr,ttIE CKIIE METOAbI AHAJIII3A
Mero4rt rLI TpI,IM erp[rlecKoro aH€IJIr,r3 a. Knaccz$r4Karl]u. Tp e 6 on aH vrfl , np e A.,.-

f,BJIseMbIe K peaKIIkI-sM B TLITpuMerpI4qecKoM aHanr43e. Bngu rraTpuMerpuqecKlrx

onpe.qenenuia: IIp-IIMoe u o6parnoe, KocBeHHoe TraTpoBaHrae. Cnoco6rr nrrp a]Ke1vrfl

KoHlleHTpaguilt pacrBopoB B TI,IrpIaMerpllI{. SKeznareur. Molsplafl Macca oKBraBa-

JIeHTa. Monxpnax KoHrIeHTp arJvrfl..llepnra.urbre craH,qaprbr, rpe6onaHlr.f, K HLrM. (Dux-

caHaJIhI. Bropuvllble craHAaprbl, Bu4u KplrBbrx rr.rrpoBaHux (s-o6pa3Hhre, nnueit-
urte). To.rra gKBprB€rleHTHocrLr Lr KoHeqH€ur roqKa rrrrpoBaHl{r.

KUCJIOTHO-OCHOBHOE TWTPOBAHWE. lloctpoeupre KprBbrx rrirpoB alun.
Blugnue BerI4q[HbI KoHcraHTbI KI{cJIorHocTr{ LrJrI{ ocHoBHocTu, KoHIIeHTp a.*u KLrc-

nor I{JIIr ocHoBaHI4fi, teuueparypbl Ha xapaKTep Kpr{Bbrx rr{TpoBa1ug. Knclorgo-
ocHoBHoe Tr{TpoBaHr4e B HeBOAHbTX CpeAax.

KucnorHo-ocHoBHhle I4HAI4KaropbI. llorperunocrr{ TraTpoBaH ufl, npn o[peAejreHrzrr4

cI4JIbHbIX u cna6rrx KI{cJIor LI ocHoBanzfi, uuoroocHoBHblx KI4cJIor LI ocHoB anuitt.

orcn cJrnTEJrB HO-B OC C TAH OB n TEJTLHOE Tn rpoBAHUE. tlocrpoeuue
KpLIBbIX TI{TpoBaHu.s. @axropbl, BJILIf,IoIrtrI4e Ha xapaKTep KpLrBbrx rkrrpoBaHrrr: KoM-

nlercoo6p€BoBaHI4e, KoHIIeHTpaIJufl r4oHoB BoAopoAa, krollafl. cvrlra. Cuoco6u
orlpe.4eneHllr KoHe'rHofi ToqKrr rlaTpoBaHtrfl.; utp4uKaropbr. florpeurHocrr4 TlrrpoBa-

HVTfl.

MeroArr oKI4cJInreJIbHo-BoccraHoBIlTeJIbHoro rraTpoBaHr4.f,. flepvranraHaroMerpr{r.

I4o4oI'lerpkrfl' u HoAI{MerpI4.'. Cncreua uol'aronkrA KaK oKr.rcJrrare lrb vrlruBoccraHoBu-

TeJIb. flzxpovaroMerplrt. llepezuHhle 14 BTopr4rrHbre craHAaprw.VIu4ur(aropbr.

O C Atr n TEJI b H O E Tn TP O BAH u E. Ilocrp o eru{e KprrBbrx rlrrp oB alLrs,. C noco 6 g
o6HapyxeHLrfl xoHeqHofi ToqKI4 TLITpoBaHus.; r4Hpur(aropbr. llorperunocrLr rr.rrpoBa-

Hux. llp vt Mepbr rlp aKTI,lqe cKoro rrpraMeHeHr4r.

KOMTIEKCOMETPWVECROE TWTPOBAHWE, HeopraHnrrecKr4e r{ opraHrlrre-

cKLIe rr4TpaHThI B KoMrIJIeKcoMerpI{u.I4cnolb3oBaHlre aMrrHononurcap6onoBhrx Kkrc-

JIor B KoMrIJIeKcoHoMerpI4LI. Cuoco6rr KoMlrJleKcoHoMerpr4qecKoro rr4TpoBaHr{s:

rrp.rrMoe, o6parHoe, KocBeHHoe.



flocrpoeHLIe KpLIBbIX TI{TpoBaHuA. MerarroxpoMHbre r{HAr4Karopbr pr rpe6onaHux,

npe.qb.flBnfleMbre K HLIM. BaNuefiuue yHrrBepcaJrbHbre

TaJrJr oxp oMHbr e LrHAr{Karopsr. C eneKTr{BHo crb rr{Tp oB a:nkrfl

Hux. llorperrrHocrLr rr4TpoBaHlrs.

v cneqnSuqecKr{e Me-

flput uepsr rrp aKTuqe cKoro npI4MeHeHI{.s KoMlreKconoMerprrqecKoro rr.r"p o B anufl..

2. 3. SJIEKTPOXIIMIIIIECKI4E METOAbI AHAJIII3A

O6ulaf, xapaKTepucruKa gJleKTpoxlaMr{qecKux MeroAoB. KraccuQvrKar\wfl.

3nerrpoxLIMl{rlecKrle g.refiru. Llugurcaropnufi gJreKTpoA Lr gJreKTpoA cpaBHenufl..

PasHosecHble u HepaBHoBecHbre gJreKTpoxr4MrirrlecKue cllcreMrr. .fsreHLTr, Bo3HuKa-

toulue npu [poreKaHkIn ToKa (orvrnuecxoe rraAeHue :aanpr'lKeHrrr, KoHrIeHTpar{r4oH-

Hafl. vr KI,IHerI4rrecKa.g rloJrflpv3aIJtrfl). llonxprE3arllroHHbre KpLrBbIe u vrxncrloJrb3oBa-

Hr4e B p€r3rr4 qHbrx gneKTp oxlrMr{rrecKr4 x MeToAax.

2 . 4 . froTEHrIn oME TP l[fl . IIPfl MAfl rI O TE HUI,I OME TpVtfl Ir fI O TE H-

UITOMETPI,IIIE CKOE TI4TPOBAHI,IE

Irlsuepenne [oreHqr{aJra. O6parzvlrre vr Heo6paruusre OKLI CJII{TEJIbHO.

BoccraHoBLITeJIbHbIe cllcreMl';'. I4sAwKaropHbre gneKTpoArr. I4oHouerplrs. Klaccz-

Qur<aqnx rroHoceJIeKTLrBHbrx gJIeKTpoAoB: gireKTpoAbr c roMoreHnbrMlr H rereporeH-

HbIMLI KplICTaJrJrZqeCKr.{MU rr,reVr6panaMr4, creKJr.rrHHbre 3JreKTpoAbr, SJIeKTpoAbI c no-

ABHXHrIMLI Hoc?ITeJr.rIMLr, SepnaeHrHbre r{ ra3oqyBcrBr4TeJrbHbre gJreKTpoAbr. Snex-

TpoHHiur Synrqua, xoeQSnqLreHT ceJreKTlrBHocrr4, BpeMr orKJrr{Ka.

flpurraepu [paKTl4rlecKoro rrp]IMeHeHr{r r.roHoMerpuvr. Oupe4eneHrre pH, uoHoB rrle-

JIOTIHbIX MeTaJIJIOB, faJIOfeHIIA-tlOHOB.

IIOTEHIIWOMETPWVECROE TWTPOBAHWE. ZguenenkTe eJreKrpoAHoro ro-

TeHIII4aJIa B rrpouecce rLrrpoBaHLrA. Cuoco6u o6napyxe:nvtfl. xoueqnofi ToqK]r rr4Tpo-

BaHLI.[. ZcnolrgoBaHl4e pearqufi KI4cJIorHo-ocHoBHbIx, ocaxAenvrs, xounnercoo6-

p€t3oBaHr4,I, oKI{CJreHr4.f, -BOCCTaHOBJIeHI4.f, .

llpvtvrepu npaKTlrrrecKoro [pLrMeHeHHtr.

u cuoco6br ee [oBbrlue-



2.5. KYJIOHOMETPVIfl

TeopernuecKl{e ecHoBbI. 3arou (Dapa4ex. Cnoco6u orpeAeJreH?rr KoJrlrqecrBa

gfieKTpllrlecrBa. llpruax KyJroHoMerpvs. r KyJroHoMerplrqecKoe rr{TpoBaHue. Bueur-

Hflfl. Lr BuyrpeHHr.rr reHepalqlz'fl. KyJroHoMerpnqecKoro rr4TpaHTa. Onpe4elenne eQ-

QercrueHocrLI ToKa reHeparluu. TurpoBaHlle gneKTpoaKTprBHbrx Lr gJreKTpoHeaKTr4B-

HrIX KoMrroHeHToB. Onpe4eJreHr{e rcoHe.rHofi TorrKr4 TLTTpoBaHur. IlpeuMyrqecrBa 14

orpaHuqeHl4.[ MeToAa KyJroHoMeTpuqecKofo Tr4TpoBaH]rr uo cpaBHeHr{ro c ApyfrrMr4

TlrTplrMeTpr{qecKrrMu MeToAaMr4.

llp urr,repu [paKTlrqecKoro rrpr{MeHeHLrr.

2. 6. BOJIbTAMIIEPOME TPVIfl,

ZsAuraropubre sJreKTpoAbI I4 KJlacczSuxaqutr BoJrbraMnepoMerpraqecKr{x Me-

roAoB. llpeurrayuecrBa Lr HeAocrarKlr pryrHoro oJreKrpoAa. llpuvreHeHue rBepAbrx

sJreKTpOAOB.

nOIIflPOfPA@nfl. llonyreHue vr xapaKreplrcrr{Ka BoJrbraMrrepnofi rpnnofi. KoH-

AeHcaropurrfi (errarocrHrrfi), naurpaquounlrfi, azQQysuoHHrrfi ToKLr. Ilpe,qenrHrrfi

au$Sy:uonurrfi roK. YpanHenze I,furrosu.ra. Vpanueuue noJr{porpa$u.recnofi

BoJIHII Irlrrrcosu.ra-fefipoBcKofo. floreHquaJr rroJryBoJrHbr. @arropu, BJrrdsrotrlr4e Ha

BenlaquHy tloreHrlLrurJra rroJryBoJIHbI. 3aeucuMocrb noreHr\uara [oJryBoJrHbr or KoH-

craHTbI ycrofivzaocrn KoMIrJreKcHoro coeAnHeHzg. BoccraHoBJreHure n oKI4oJreHLre

opraHr.IqecKux coeArrHeHzft. Ka.recrnennrrfi Lr KoJrlrqecrseuHHfi noJrrporpa$uue-

crnfi anaJrkr3. ConpervreHHbre pa3HoBLIAHocrrl BoJrbraMrrepoMerpLrui npflv'ar. u uH-

BepcnoHHar, nepeMeHHoroKoBafl, xpoHoaMnepoMerpufl c nuHefinofi pasneprxofi

(ocqurnorpaQux). llpeunryuecrBa r{ oqpaHr{qeHurr no cpaBHeHr{ro c KJraccr4.recrofi

rronf,pofpaQzefi.

AMn E P O M E T P n q E C R O E TU T P O B A H U E. Cyqnocrb Mero.{a . I4n4urcaropHbre

oJleKrpoArt. Bu6op rroreHrluaila unAuxaropHoro oneKrpoAa. ArunepoMerpvqecKoe

TLITp OBaHr{ e C OAHr,rM tr AByM fl. tro rrflpr43 O B aHHbrMLr 3Jr eKTp OAaMr{.
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Bu.qrr KpTIBrIX TLITpoBaHus. Llcto.rrb3oBar{ue peaKrlufi ocaxAeHr4s, KoMlJreK-

c o o 6p as o B aHvrfl ., o KLr c Jr e H ur f, - B o c craH o B Jr eH r{f, .

3. OII3IIIIECKUE METOAbI.

Bsavvro4eficrsue BelrlecrBa c gJIeKTpoMaTHETHbIM Lr3JIlqeHrreM, [oroKaMlr qa-

cTr.rq, MafHr{THbIM nOJreM -OCHOBa srASn.reCr<I4X MeTOAOB.

3. 1. CIIEKTPOCKOTIFIECKIIE METOAbI AHAJIII3A

Cnexrp MafHI4THoro I43JIfIeHLI.f,: Sneprux Soronon, qacrora, BorHoBoe qnc-

JIO, AJIHHa BOJIHbI; CB{3b Mexqy HVTM.VT:, TepMLrHbI, CHMBOJIbT, eAI{HI4IIbr r43MepelF,]/rfl.

Cocrasr.f,Iolque BHyrpeHHefi eHepruvr Lracrurl u cooTBercrByrortrLre r4M Anana3oHbr

3neKTpoMarHI{THoro H3ryqenus. OcHoBHbIe Tlrrrbr B3aplMoAeitctsufl, BerqecrBa c r4g-

JIf{eHI{eM: gMl4ccllx (reuronafl, rrroMvrHecqeHrlrax), nououleH}re, paccerHne. Knac-

cuSr'rxaqr,rt cleKTpocKonvqecKl{x MeroAoB no npr4poAe qacrrarl B3aLrMo4eficrnyro-

qux c l43nyqeHl,reu (arouHble, MoJleKynf,pHue); xapaKrepy npoqecca (a6cop6quon-

Hbre, SMHCCLTOHHTTe) ; Arrala3 oHy sJreKTp oMaf Hr4THof o 14 3J[yqeHr.If,.

OcnosHrre 3aKoHbI I{clycKaHkrfl, Lr nonrorqeHlrfl gJreKTpoMarHlrrHoro r{3Jrrre-

nz.q. Css3b aH€L[uruqecKoro cLIrHaJra c KoHrlenrpaqzefi orrpeAenreMoro KoMrroHeH-

Ta.

3. 2. METOAbI ATOMHOfr OTITIIITECKOft CUNTTPOCKOTII/IIil

ArouHrre crIeKTpbI LIclycKaHI4fl, rrorJrorrleHr{r u QnyopecrleHrllrra. PegoHaHc-

Hoe rIorJIoIrIeHI4e. CauouoruoqeHrre, r{oHrr3arlr{g,. A:slalurlarrecKlrre rruHLrhr. ux 3aBu-

cr{Mocrb or [pr4poAbr Lr KoHrIeHTp ar\krvr onpeAeJrf, eMoro KoMnoHeHTa.

Amomno-gwuccuottttotil nemod. flpuHqraur4aJrb:aa.lr CXEMA ATOMHO-

3MEccI4oHHoro cleKTpoMerpa. ?Icro.rHI,IKLI aroMLr 3a\HLr z nos6yx Aunufl. (arouusa-

ropu): sneKTpI4qecKl{e pa3pf,Abl (.uyronsre, HcKpoBbre, rroHr{xreHHoro 4auenzx),,
lJIa3MeHHbIe HcroqHI{KI4 (una:rvrorpoHbl, LrH.qyKT}rBHo-cBfl3aHHar rIJr€I3ua), lasepu.

I4x ocnoBHble xapaKTepncruKl{: TeMrreparypa, cocraB arrvrocsepbr aroMrl3aropa,

u

KOHTIeHTp Ar\krfl, sJreKTp oHOB.



@usuqecKLre Lr xlIMErIecKI{e lpoqeccbr B aroM]Baropax. CnexrpanbHbre u bu-
3I{Ko-xuMLIrIecKLIe rIoMexI{, cnoco6rr ux ycrpaHeHr4.rr. Oco6enuocrtr Iro,uroroBKlr

npo6rr I{ ee BBeAeHvrfl, B aroMLI3aropbr pa3nlrqHoro rkrrra. Ka.recteenHufi u KorI/Fre-

creeHHblfi aHaJII,l3 aroMHo-gMLIccLIoHHbIM MeroAoM. MerpoloruqecKue xapaKTepl4-

CTLIKLT VI AIjANI1ITLIqECKIIC BO3MOXHO CT}I.

Amomno-a6cop6t4uottuutit uemod. llpunqrauvalrb*afl cxeMa aroMHo-

a6cop6qnoHHoro crleKrpoMerpa. Anarzsaroprr (unaMeHnbre r4 HerrJraMennue). I4c-

TOTIHLIKII I{3[yqeHLIr (larranrt c TIoJIsIM KaroAoM, I4croqHlrKr4 crlJroruHoro cneKTpa,

na:eptr), rlx xapaKTeplrcrr4Klr.

CuexrpanbHble u Qx:zt<o-xl{Ml{rrecKr4e rroMexu, cnoco6rr rax ycrpaHeHus.

BosNloxHocrl,l, AocroLIHcrBa u HeAocrarKLI Mero,qa, efo cpaBHeHlle c aroMHo-

3Mr4 C CTAOHHbTM MeroAOM. Merp olo f r4rrecKlre xapaKTepr{crLt Kr4.

Amonruo'Qnyopecr4eHmHan cneKmpocKonufl. ocHoerr Mero,{a. I4cro.rHuKH

noa6yN4eHras. Brr6op ycJloBuir alearrusa. BsalrNaHoe BJrr{.sHr4e gJreMeHToB r{ ycrpaHe-

Hrre 3Tr4x snusuufi' K onz.re crseHHHfi aiHaJr:a3. IIpUU eHeHU e.

llpzuepu rtpaKTLIqecKoro tlpuMeHeHr4.rr aroMHo-gMrrccr{oHHoro. aroMHo-

SryopecqeHrHoro 14 aroMHo-a6cop6qr4oHHoro MeroAoB.

3. 3. METOAbI MoJrEKvJIflPHofr ournqEcKofr crrnKTpocKorrrlrl
Mone rEnnp uaa ad cop 6 r4uonru aa cneKmp o cKo n ufl (cnexmp o e omomemp ufl).

flpzHqulvraJrbnafl cxeMa upz6opa. KnaccnQkrKarJus, anraparypbr c rorrKr4 3peHr{t

cnoco6a MoHoxpoMarll3aunu (Sorovrerphr, cnexrpo@oroMerpbr). OuroeHbre npn-
qI4HbI orKJIoHeHn.fi or ocHoBHoro 3aKoHa cBeronorJrolrleHLrr (zucrpyueHT€urbHbre H

Q zr raro-xuruzue crze).

Cesgr xLIMlIqecrcofi crpyKrypbl coeAr4HeHus. c a6cop6qnoHHbrM crreKrpoM.

Cnoco6u noJIfreHLLtr oKpaIrreHHbIX coeAuneuuit. @orouerpr4qecKr4e a1aJrurwLrecKrre

peareHTbl, rpe6oeaHLLf, K HLIM. I4:rr,rbperu4e BblcoKux, HLr3KIlx ortrlrqecKl4x nJrorHo-

crefi (4uQSepenqualrnrrfi uero4). AHarug MHoroKoMnoHeHTHbrx cr{creM. Cuer-
rpoQorolvrerpl4s KaK Mero A ucclre$oBaHus peaxqufi B pacrBopax (r<orranlercoo6pa-
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3OBaHHfl, rIpOTOJrr{Tr4qeCKr4X), COIpOBO)KAarcrqLrXCfl r43MeHeHI4eM CrreKTpOB rrOfJrO-

IrIeHI4f,. Merponofr4rrecKr{e xapaKTepvc^ruKkr vr aHaJrvrrr,rqecKrae Bo3Mo)r(Hocrrr. llpz-

Mepbr ilpaKTnrrecKofo nprrMeHeHlrr.

(Dnyopunempun. JftouuneclleHllu.rr pr MoJreKynflpHafl. crpyKrypa. OcHosHrre

3aKoHoMepHocrlr. TyrueHue JrroMI4HecIIeHqr,rr4. Ka.recrneHHufi I4 Korr{qecrseHHrrfi

aHaJrr43. Xeuulrcltr4HecueHTHrrfi uero.u.

3 . 4 . flLF} H O - O r{3 I,IIIE C KULE U pAAr4 O XITMIITIE C KI,IE ME T OAbI.

Axmue u quonmot it aH &n u3. HefirponHo-aKTraBarlr{oHHbr it aHattus. OcHosHHe

BI4AsI B3auMoAeitctsufl. HefirponoB c aroMHbrMrz fl[pawyr. I4cro.rHHxu HefirpoHoB.

Hefi rpouHo- aKTI{BaIII4oHHrI fi, aHailus Ha relJroBbrx u 6ucrpux Hefirponax.

PuduoxuJwuqecKue memodot Pa4uoaKTr{BHbre LrHAuKaropbr u r,r3ororrHoe

p as6 ann e nu e. 06 q as. xap aK-tep racrr{Ka r{ [pr4Me H eHr{ e.

4. MB T OAbr PA3AB JrEHr4fl 14 K OHrIBHTpr4p OBAHI4fl .

Mecro LI 3HarreHl{e MeroAoB p€8,{eJreHr{.rr r4 KoHrIeHTpLrpoBaHLrfl., T:HAIHIIzLT

pasr.vrrkrfl. lIpzHqIarIbI KJlaccra$rar<aqulr, Irpoqeccbr rd peaKrlr4r4, nexaqr4e B ocHoBe

MeroAoB. llpunquurr nrr6opa MeroAa.

4.1. METOAbT, OCHOBAHHbIE HA OBPA3OBAHIII,I

HOBOIZ OA3bI.

Ocaucdeuue u coocaucdenue. OcHosubre rurrbr HeopraHr4qecKr4x n opraHr{rre-

cKHX ocaAuTenefi u cooca4urerefi. Bu6op ycnonufi rpoBeAeHz.s. OcaxAeHue Lt ao-

ocDK.qeHHe Marprrqbl, MI{KpoKoMrIoHeHTa, c KoJrJreKTopoM. CenexrusHoe pacrBope-

HI4E.

Lfcnaperuue, cyfinurwal4un u podcmeeHHue uemodot Klaccusraxaqur Mero-

Aoe. Korr,rqecrBeHHbre xapaKTeprrcruKra.
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4.2. METOAbI, OCHOBAHHbIE HA OAHOKPATHOM PABHOBEC-

HOM PACIIPEAEJIEHIIId.

7xcmpaxqua. 3arcoH pacnpeAeJleHr{r. OcnosHbre KoJrlrqecrBeHHbre xapaKTe-

pIacrLIKLI. Knaccu$LrKar\ufl.. @raslrqecKoe paclpeAeneHLre. PearquouHar gKcrpaKrlra{.

Ocnosurre rIaIrbI gKcrpareHron. CoercrpaKrlr{.fl. CuHeprzgu. fouoreHHar gKcrpaK-

qu.s. 3 rcrp aKrIr.L[ p acnJraBarr,rn. f as oeax z Snrc u4lrrafl, gKcrpaKrtrur.

Cop6t4ua. OcnoeH MeroAa. KnaccnQlrKarluf, r{ KorlrqecrBeHHoe o[lrcaH]re

copbqzouHblx npoqeccoB. Cop6qur Ha aKTlrBHbrx yrJrsx, cLrJrr{KareJr.f,x, oKcuAax Me-

T€UrJrOB, CLT HTerr4 qeCKLrX LTOHLTTOB, KOMnJIeKCO O6p a:ylOrqzx cop 6 eHTax.

4.3. METOAbI, OCHOBAHHbIE HA MHOTOKPATHOM PACIIPE-

NEJIEHI4II. XPOMAT OTPA (D]TTfl*

OcuosHrre rloHlrtlt, Teoput panHonecHofi xpoMarorpa$un. fpaHn.rHrre

ycJIoBI{.l [pnMeHLIMocrI{. Pa:urtnaHr{e xpoMarorpaQnqecKkrx rrprKoB vr ux pa3perle-

HLIe. YpanHenue BaH-,{eeMerpa. Cnoco6rr ocyqecrBJreHlr.rr xpoMarofpa$uuecroro

lrp oqe c c a, sJrro Ep oBaH-vrfl. 14 AeTeKTr,rp oBaHr{f, .

f us o e an xp oM am o zp aQ un,

faso-adcop6quoruruan xpoMamozpaQun. I4sorepurr a4cop6qrara. fasu-

HocureJILI u a4cop6eHTbl, rpe6onauu.a K Hr4M. Bnu.sHue reMneparyphr Ha yAepxr4Ba-

Hvre v p €r.{eJreHue. r{ererrophr. llpuu enenu e.

faso-ttcudxocmnaa xpomamozpaQun, Tpe6onaHlrs K HocrrreJrrM r{ Heno-

ABLIx(HIIM kI HeTIoABLIx(HIIM xLIAKLIM Sa^:arra. BlusHne [prrpoAbr xll4nofi Qasrr pas-

AeJIf,eMhIX BeIrIecrB Ha sQ$ercruBHocrb pa3AeJreHux. Pearqr4oHHa.{ ftBoBar xpoMa-

)I( ud rco cmH an xp oM umo zp uQ ua.

If o uo o dtw eHH an xp oMamo zp dQ ufl. HeopranuqecKlre Lr opraHr4rrecKr/re lroHo-

o6ueuuzKl{ LI ux csoficrsa. Kolaurexcoo6pa3yrouue zonoo6MenHr4Kr4. Knuerura u

rorpaQzx.
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ceneKTl4BHocrb LIoHHoro o6ueHa. Blusnue npupoAbr r,r cocraBa gJrroeHTa ua e66ex-

TkI BHo crb p €BAeJreHLr{ Berrle crn. llp uu eHeHr.r e.

)I{ ud xo c mn o' a d c op 6 r4uo nru aa xp o M am o zp a Q ua. Tp e 6onaru4r K aAcop 6eHrana

I4 no,{BlDl(ttofi Sase. Bnusttue trpkIpoAbl t4 cocraB 3JrroeHTa Ha essexrraBHocrb pa3-

AeneHE . Brrcoros$QexrunHzul xLIAKocrHiur xpoMarolpaSur...{erer<roprr. llpuvre-

HeHI4e AJr.rI aH€UrLI3a CJIO)KHbrX BeIUeCTB.

feno-xporwamoepaQua (eeno-npoHuKaruu1afl, zeno-ewompaqun). Mexa-

HLr3M pa3AeJreH ux. Xap aKrepLr crnra relefi . IlpnueHeHze.

Xt ud xo c mu -ctc ud xo c mH a.fl (p a cnp e d en u m eil bn aa) xp oM amo ep a e ua. paguo-

BnAHocTLI MeTOAa B 3aBI4cI{MocTIa oT nOJIfpHocTI4I neuo4euNHofi Sasu. Bu6op

ycronr.lfi pa3AeJreHnx. llpuueHeHue.

AQQurunan xpoMamozpaQun. ocrrosrl Mero.4a, ocHoBHbre a4cop6eHru.

Ycrosprs [poBeAeHur. IlpurraeHeHr4e.

4.4. MEMEPAHHbTE METOAbT

O6qze npeAcraBlre:nnfl.I4 xapaKreplrcrr4KLr. [raS$yszoHHbre MeroAbr. fiuarruz.
Irlcnap eune qep e3 vrerra6p aHy. f as o4ra S Sysuo e p a3AeneHr4 e.

4.s. METOAbI BHyTPIIOA3HOIO PA3AE JIEHiI,trfl,

9nexmpouuzpaquoHHue nemodot 3onHoe n rpornBoroqHo-

3JIeKToMI4rpaUuoHHOe pa3AeJIeHI{e, $ponralrHoe pa3AeJreHr4e. Merogrr pa3AeJreHr4t

B roroKe. llll(D-rraero.rlbr.

5. METPOJIOTAqECKIIE OCHOBbI XI4MIITIECKOIO AHAJIII3A
OcHoeHrre MerpoJloruqecKlle noHlrrr.rr la npeAcraBJreHr4x. IrlsuepeHr{e. Mero-

AbI H cpeAcrBa I43MepeHI{ft, uerpoJlorl4rlecKue rpe6oBantrfl, K pe3ynbraraM r43Mepe-

Hufi, octtoBHhle rIplIHIInnbI LI croco6u o6ecrerleHuf, AocroBepHocrra pe3yJrbraToB

I43MepeHI'Ift, norperuHocrl4. Analurvqecrnfi cr4rHaJr Lr rroMexrr. O6rcna zHsoprr,raquz

B AHa-JTVTTVIqCCKOM CITIHAJIC.
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OcnosHrre craniuu xlrMl4qecKoro aHaJruga. BH6op MeroAa ala1ru3ar4 cocraB-

JIeHue cxeM ali.aJruga. A6comornrre (6essrzuloHHbre) ra ouroclrreJrbHhre Mero.qbr aHa-

JII43a. KnaccuSuKar\vrfl rrorpeluHocrefi aHaJrvr3a. CncrervraruqecKue n cttyqairgbre 11o-

rpelrrHocrz. llorperuHocrl4 orAeJrbHblx cta4ufi xkrMlrqecKoro aH€rJrraea. OcHoBHbre

xapaKTepucrvrKvr Mero.qa aualrLr3a: rrpaBLrnbnocrb Lr Bocuporr3BoAr4Mocm, nos$$u-

III{eHT qyBcrBureJlbHocrkl, rIpeAeJI o6HapyNenvrs., H}rxHr.rr u BepxHtf, rpaHlrrlbr

onpeAeJIseMbIX coAepxaHuir,. CrarI4crl{qecKat o6pa6orKa pe3ynbraroB r43Mepe:auir.

3axoH HopM€ulbHoro pacupeAeJleHlrx cnyuairHbrx [orperunocrefi, t- v F- pacupe4e-

JIeHI4f,. Cpe4nee, Al,Icrrepcllt, craHAaprHoe orKJroHeHue. llponepKa rr4rrore3br Hop-

M€LJIbHocrI4, rl{[ore3bl olHopoAHocrr{ pe3yJrbraroB ra3MepeHr,rfi. CpanneHne Alrcnep-

cvu v cpeAHLIX AByx MeroAoB aHaJru3a. PerpeccnouHrrfi aHaJr?r3. I4cuonrsoBaHr4e

MeTOAa HaLIMeHbIULIX KBaApaToB Ant llocTpoeHufl rpaqyr{poBoqubrx Kpr4BbrX. Cuo-

co6rr OII€HKLI [paB[JIbHocrLI: LIcrIoJrb3oBaHLre craHAaprnux o6pasrloB, Mero 4 Ao6a-

BoK' MeToA BapbI4poBaHut HaBecoK, conocTaBJleHlle c ApyrI,IMI4 MeTOAaMu. CraH-

AaprHble o6pasqu. Zx zgroroBJleHl{e, arrecralllr fl u vrarToqrb3oBaHlle.

Tpe6onankrfl. K MerpoJlorn.IecKofi orIeHKe B 3aBHcLrMocrIr or o6texra Lr ueJrn

aHaJru3a. Cnoco6u rIoBbIIrreHI{.x Boc[por43BoAr4Mocrr4 pr npaBkrnbHocrr{ aHalusa. Op-

raHI{3aIIHf, r{ MeroAoJIoMt MerponorllqecKoro ofiecne.reHvrfl. IeflTeJrbHocrlr a1aJrkr-

ru'IecKofi cnyx6rr. llonepxa annaparypbl, arrecrarlr.rf, HecraHAaprHbrx cpeAcrB r.r3-

uep enufi . Merp on of Izrle cKa.fl arrecrarlr4 fl, anururkrqe cKr{x la6 op aropufi .

6. AHAJII43 KOHKPETHbIX OBbEKTOB

HeopzattuqecKue coedurueruua, flpogyKTbr HeopraHr{rrecKoro rrpolr3BoAcrBa,

BelrlecrBa sHcorofi qllcrorbl, [onynpoBo,qHl,rKoBbrx Marepr4€uroB; olpeAeJleHlre B

HLIX OCHOBHO|O BeIrIeCTBa, [pLIMeCHbIX U Jlefl4pyroql4x MLTKpOKOMTTOHeHTOB.

Opzauuvecnue Geu4ecmsa. Oco6eHHocrr4 aHuwrsa opraHr{qecK1rx o6rercton.

Tzlrt aHaJruruLrecKLIX 3aAar{ n oprairuqecKoM aHaJIr43e. OcHornrre aHaJII4TI4rrecKIre

xapaKTephcruKvr opraHuqecKl4x BeulecrB. I44eHru$r4Karlu.s opraHr4qecKr4x BerrlecrB

no rrp o crurr,r Sns uKo -xr4 Mr4 qe cKIdM KoHcraHTaM.
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Snenenmruotil aHunu3, Onpe4eleHrae C, H, O, cepu u rajroreHoB.

(DyruxquoHunbHwrt aH&nus. AnarzruqecKaf, Soprvra, rryrr.r r4 cloco6br nepe-

BoAa B Hee onpeAeJlf,euofi SyHrcrluoua-urHofi rpynnbr. Tzlonue lpymroBhre peaK-

qun. r4geuru S urc a r\ufl . kr o rrp eA e Jr e Hu e crpyKryp H brx $ p arl,r e Hro n.

M on e tE nnp n u fi au an us. O c o6 eHHo crkr p a3AeneHlrf, opraHr{qe cKr,rx Berrle crB.

Aru an us op z aH uq e c Kux o 6t e xmo e, Cnequsu Ka aHalrLrrraqecKr,rx npo6neu n

tlpo?I3BoAcrBe opraHllqecKr4x BerrlecrB r{ Marepr4aJroB. OupegeleHue cJreAoB opra-

Hl4rrecKux BeIrIecrB B pa3rl4rlsrrx o6teKTax. Oco6enuocrlr onpeAeJreHlr{ MeraJrJroB B

HoBHbIe 3arpf,3HLITeJIu. Tpe6onaHu.[ no qucrore; IIAK Lr r4x cBr3b c qyBcrBr.rreJrbHo-

crblo. CpanHureJIbH€uI xapaKTepuarvrKa'MeroAoB aHaJru3a o6rerros orpyxaroqefi

cpeAbr. Tecur-ueroAbr.

opraHr{qecKux o6rercrax

O6'uexmo, oKpylrcaruu4eil cpedou Ocsonurre ucroqHr4Kr4 3arpssneuuir r4 ec-
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