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1. I{eru rr3a1Aqvr.ocBoeHr{sArrcqurrJrrruu (nrogy"rln)
Ife,rr ArrcqurIJrI{HbI: I43freHrre ncropr4v pa3Bururfl, coBpeMeHHoro cocro.trHr4-fl Lr

lepcneKTuBnblx HarlpaBneHafi reoperu.recKofi aHalr.rrrzr{ecxofi xrzvrrau H rrpaKTr4Klz xraMr4qecKoro
aHurusa npoMbllxneHHblx I4 npl4poAHrrx o6rexroB, qro neo6xo4ranro Anfl e$$exrranuoro ocBoeHr4s
OCHOBHOI{ npo(f eccv onalrnoft o6oa^:osaremnofi npofpaMMbr rrocneBy3oBcKofo
rpo(beccl4oHaJlbHofo o6pa:onanu.r (acnrapaHrypa) ro uayvnofi cnequanbHocrr{ 1.4.2.
An aruruqe oKafl , xlrMur r{ rr oAro ro B Kr4 KaHAr{Aarcxo fi nlr c c eprau H r{.

3aAaqlr Ar{cqururrrHbr :

- o3HaKoMJIeHIre c ucropuefr pa3Blrrl4t aHarl4Tl4rlecrofi xnuuayr ee coBpeMeHHoe cocroflHr4e,
- IIoHIrMaHI4e ponIl I4 3HaqeHlrfl xI4MI,IqecKoro aHaJII43a B pa3nur{Hbrx o6lacrsx [por43Bo4crBa

u HayqHbrx raccle4onauufi ;

- 3HaHIre reoperl4rrecKlrx rI MeroAonorulrecKr4x npo6lerr,r coBpeMeHHofi analur[.recKoft
xlrMlrLr, [epc[eKTI4BHLIX HalpaBneHuit pasnutu.f, coBpeMeHuofi aHanzr]r.recxofi xuMvrlri

- II CII O JIL3 OBaHLIe XHMI'IqeCKO| O aH aJII43 a B SKOIOr I4TIeCK?IX I4CC[9.[OBaHI4 SX.

2. KounereHllrru odyuaroqerocn, {opMrrpyeMbre B p$yJrbrare ocBoeuun gannofi
,qUCqUIIJIHHT'I

yK-l - cnoco6nocrr K Kpl4TurrecKoMy a*anrzcy 14 orIeHKe coBpeMeHHbrx Hayr{Hbrx
AocrIDI(eHLIfi, reHepHpoBaHrle HoBbIX uneit npu perrreHr,ru lrccJreAoBareJrbcKr,rx H [paKTr4qecKr{x
3a4a'+., B ToM qlrcJre B MexArrcqrrlnrzHapHr,rx o6lacrxx;

IIK-5 - cnoco6Hocrr acrroJrb3oBarb coBpeMeHHyro HayrrHyro an[aparypy r.r Merolbr,
Hcrlonl3yeMble rIpLI BbIrIonHeHI{u HayrrHbrx I{ccneAosanuft s o6racrv aHaJrnrvqecxofi xuuptrE
(eleruenrHrrft alaJrv3, fa3oBar u )KrrAKocruar xpoMarorpa$ux, aroMHa{
I'I MoneKynflpHAtr clleKTpocKorll{fl, Macc-clel(TpoMerpl4r, gnel(TpoxuMr.rqecKpre MeroAbI, MeToAbl
MareMarl4rlecKoro MoAenI4poBali.lrfl.Lr crarr.rcrrrrrecrofi o6pa6omra 4auHrrx).

B pesynrrare ocBoeHl{s OII ermycKur.{K Aonx(eu o6ra4arb cneAyrourr,rMr,r KoMrrereHrlr.rsMr.r:
3narr,:

Izlcroprzro pu\Btrrlrfl. alanvru-rrecxoft xuuzra, ee poJrb B coBpeMeHHofi rexnu.{ecKofi ur4Br.rJrr,r3arlrrr4,
Teoperl'IqecKl4e ocHoBbI a]Harurtrrrecrofi xHMLrLr (npo6oor6op, upo6ouoAroroBKa, Merolbr aHurrr3a
v Merponofl4'recxofi o6pa6orxu pe3ynbraron anarnsa), ocHoBHbre npr4Hrlr4rrbr opraHr43arlpu4
xI4MIIrIecKofo aHaJII43a rlpI,rpoAHbrx rr rexHr4qecxux o6texroB, MoHr{Topr4Hra oKpyxarcqefi cpe4rr.

Yuerr,:
Co6uparr vr aHaJII43HpoBarb HayrrHyro, TexHonorurrecKyro v crarr4crr4rrecryro uu$opMarlruo,
rlnaHlrpoBarb HayrrHble I4ccJreAoBaHr{r n o6lacru auartzru.recKofi xrrMLltt, npoBoAI,ITb
MerponorurqecKylo rI crarllcrl4r{ecKylo o6pa6offiy flonyqaeMbrx sKcrrepr{MeHTanbHbx AaHHbrx,
rloAroraBnlrBarb x ny6nura\trkr crutr,v I4 Te3r4cr,r AoKnaAoB.

B.uatrerr:
ConpeltenublMl{ MeroAaMLi sKcrrepuMeHTaJrbHbrx r.rccJreAosaHafi s o6racu aHanr4"rwnecrofi xuuuu,
MeroAaMI4 MareMarurlecxoft crarl,Icrl4Kpr r,r MareMarrrrrecKoro MoAenHpoB aHprs., unfroplraaqlzoHHblMrr
TexHonoD4sMLr,B T.q. MeroAaMu pa6orrr c KoMlrbrorepoM r4 3neKTpoHHrrupr 6agaura AaHHbrx.

3. Crpynrypa u o6renr ArrcqurrJrr.rHbr

Ta6nuqa 1

Bn4 yve6Hofi pa6orrr Bcero qacoB

(ara4euzuecKrre
vacrr)

Vacos B ceMecrpe
(axa4eurzuecKr4 e .racrr)

f,

O6uufi o6reu 3aq. etr.
qac

4 4

1.44 144
tr4g unx:
Ilacr,r ayAuTopHofi pa6orr,r (ncero): 32 32
Jlexquu I6 16



flp aHrraqe c :r.:ae 3anflTtrfl , t6 I6
Jla6oparopnrre / rpaKTr.rqecKue 3aHrrrrs. rro
rroArpy[rraM

0 0

rlacrr BHeayArrropnofi pa6orr,r, BKJrruqas
caMocroqreJrbHyrc paborv o6y.rarcuerocs

76 76

Bu4 nponrex<yrouuoft arrecrarlrM (ara 0. 3 arrer,
KaHlr4larcxrzfr gKsaN.{eH. exsardeu)

36 Kau4u4arcrufi slcgauen

36

4. Cucrema oueHuBaHus
3rgaruen npoxorlrr n ycrnofi $opve, s 6r.rrere ABa Bonpoca, acrrrpalTy Aaercr 60 uranyr ua

noAroToBKy r( BorrpocaM.
Kpurepuu orleHr4BaHr.r.fl orB era o 6yuarorquxc.s Ha 3K3 aMeHe :

OrleHrca (omruqHo)) BllcraBJlflerca o6yuarorqeMyc.s, roroprrfi Aaer rronHufi, pa^anepnyrrrfi
orBer Ha Bce rIocraBJIeHHbIe Bofrpocbl, pacKpbrBaer ocHoBHbre rroJlolKeHr,r.tr TeMbr; troKa3blBaeT
yMeHHe BI'I,4OIIITL cyUeCTBeHHEIe 14 HecyUecTBeHHbIe rIpI{3HaKV, npuqI4HHO-CJIeACTBeHHbIe CBS3LI;
B OTBere rlpocne)I(I4Baercs. qeTKa.f, cTpyKTypa, rofuqecKafl II0CJIeAOBaTeJIbHOCTb, OTpaxarorla{
cyrllHocTr, pacKpbIBaeMbIX noHsTuft, reopui,L xntrcuuit; orBeT rr3nafaeTcfl Jrr4TepaTypHbM r3brKoM B

HayTIHLIX TepMI{Hax. B oreere Aon}KHa 6rrrr orpaxeHa xHMr.rqecKa{ Kaprr4Ha onucbrBaeMbrx
lpoqeccoB, acrupaHT AoJI)I(eH 3uarb Hcropruo pa3Brrrtrs.ar.anvrrtr-tecxoft xnruur4, ee poJlb r4 3HaqeHr.{e
B coBpeMeusofi rexnF{ecxofi III4BI4nLI3aUrzrz, Teoperr4qecKr4e ocHoBbr aHanr4Tr,Iqecxoft xrztrrara
(naero4u npo6oor6opa, npo6orloAroroBKzr pl3nurrHbrx [przpoAHbrx r{ TexHoreHHbrx o6rerron,
Klraccl4r{ecKlze v coBpeMeHHLIe MeToAbI aHallasa), yMeTb npeAcTaBLITb cxeMy MexaHII3Ma
rrporeKaroqux peaxqufi 14 rrpoqeccoB.

Oqenrca (xopoLuo)) BblcraBn{erc.s o6yuaroqeMycJ{, noropnrfi 4aer nepHrrft orBer Ha
fIocraBJIeHHbIe BOnpOCbI, pacKpbrBaer ocHoBHbIe rroJrolKeHr.,rfl TeMbr; rroKa3brBaer yMeHI,re Bbl.4enr4Tb
CyqeCTBeHHbIe H HeCyqeCTBeHHLIe [pII3HaKI4, [pI4rI[HHO-CJIoACTBeHHbIe CBfl3I4; OIHaKO, B OTBeTe
He npocnexl4BaeTcfl rreTKafl crpyKTypa, rorllqecKa.f, [ocne,4oBaTeJlbHocTb, OTBer LI3JIaraeTCf,
HeAOCTaTOqHO fpaMOTHO.

Oqenra <ydoanemaopumeflbHo) BllcraBJr{ercr o6yuaroilIeMycfl, roroprrft Aaer He uoruufi
oTBeT Ha TIOOTaBJIeHHbIe BOIIpOCbI, pacKpblBaer He Bce ocHoBHbre lloJroxeHllr TeMbI; B OTBeTe He
IIpocnexl{Bae)Tcfl. rrerKag crpyKTypa, JloflrqecKas tlocneAoBareJIbHocrb, orBer I43Jlaraerct
HeAOCTaTOTTHO fpaMOTHO.

Oqeuxa <ue ydoanemlopumeilbHoD B:',rcraBrrfle'rcs. o6yuarorqeMycLxoropufi 4aer nenolusrfi
orBer, rlpeAcraBnxlorqrafi co6ofi pa3po3HeHHble 3HaHr.rfl rro reMe Borrpoca c cyqecrBeHHbrMr{
oruu6natru B orlpeAeneHtrflx; B orBere rrpncyrcrByer {parruenrapHocrb, HerornqHocrb H3JroxeHHs;
o6yvatorqraitc:s. ue oco3Haer cB.tr3b AaHHoro rroHflTr4fl, Teopun, rBJreHr,rr c lpyrnMr.r o6ter<rarr,rrz
AITCIII4III4HbI; OTCyTCTByIOT BbIBOAbI, KOHKpeTH3aUI{fl Lt AoKa3areJrbHocrb I,r3ror(eHr4s; peqb
HefpaMoTHafl; AolonHI{TeJIbHLIe I4 yTotIHf,IolII{e BoIIpocbI npeIIoAaBaTeIIs. He [pI4BoAsT K KoppeKIII{u
orBera o6yuaeuoro He roJIbKo Ha flocraereHurrfi Borrpoc, Ho r.r Ha Apyrr{e Borrpocbr Arrcqurnr.rHbr,
nu6o o6y.raroquftcx orKa3brBaercr or orBera.

5. 1. T eruarr.r.r ecr<nfi rr Jr aH Arr cuurrJrr{Hr,r

Ta1r,uua2



N Teuaruxa yve6Hux Bcrperr O6rerr,r Arrcqulnr4Hu (rr,ro4ynx), uac.

Bu4u ayguropuofi
pa6oru (n ax.uac.)

Irlnrre Br,I,qbI

rouraxurofi
pa6orrr

,o
O

d
w.
o

ts)

O

c)
F

FFrl !-1

6. i!

c;9
HV

EB"EAHTH
LHH
:FFF
H,U F R.
^=FFlA^q*

*FN
d*P

;:!(d9
H- e't E

I 2 a
J AT 5 6

t{acoe n 5 cenaecrpe 68 t6 t6 0 0
AH anrarraqe cKas. xkrMpr fl . 68 T6 T6 0 0

I Irlcropuuecrzft ouepr< p a3Bvrrvfl
aH aJrr,rrl4 qe cr o it xrallrzrz

2 2 0 0 0

2 C onp eueuHoe co croqu ve anaJrlrru.Iecxofi
xrlMLrr4 I,I np aKTr4 Kr4 XUMr,rqe CKO f O

aHuII43a

2 z 0 0 0

a
J C onpeuenHo e co crorH ve alatrlrrvqecxofi

xr4Mr4l4 I{ npaKTr{Kr,r xr4MnqecKofo
A}{AJIKI3A

4 0 4 0 0

4 Conp euenuo e co crorH kre alaJryrrr4qecxofi
xI4I{l4U r{ IIp aKTr{Kr,I XHMLIqeCKOTO

aHurr43a

2 2 0 0 0

5 ConperreHnoe cocrotHne anaJl4Tu.Iecxofi
xvMtl u [paKTLIKI4 XHMHqeCKO|O

AHAJII,I3A

2 2 0 0 0

6 AHarurn-IecKa{ xI{MIrr rr oKoJlorrrt a 0 4 0 0
7 Anaruru-{ecKa.fl xI{MI,Ifl I,I 3KoJlotru 2 2 0 0 0
8 AnanratuqecKa,g xI{MI,It 14 DKorIotI4t 2 2 0 0 0
9 fI ep cn e rrnB br p a3 B r{Tr.,r s. anaJrurr vrre clco fi

XI4MI4H

AT 0 T 0 0

10 flep cn erru Bbr p a3 B rrrr4 s. anaJrkrrr4.ue cxo fi
XI4MIIH

2 L 0 0 0

11 flep cu exruB bI p a3 B rarr,r fl anurtrr vrrecr<o ft
XIIMUI.'I

2 z 0 0 0

12 flepcnerrnBbr p a3Brrrrr s. a*aJilzrurrecroft
XHMIII4

4 0 4 0 0

1a
IJ Koucy.nrraqur [epen gK3aMeHoM 2 0 0 0 L
t4 KaHAr,rAarcxrafi sxs aM eH 34 0 0 0 34

tr4roro (ax..racon) 68 t6 r6 0 36

5.2. Cogepxanne ArrcqurrJrr{Hbr rro reMaM
T etwat neKq uo H Ht'tx z ann m u il :
1. Llc'ropuqecKufi oqepK p a3Bnruq aHaJrurrrqecrcofi xuMrrrr
Vlctopux craHoBJIeHus. aHurr4Tu.{ecxofi xlrMLrH, KaK HayKH r,r ee pa3Br,rrr4e B coBpeMeHHyIo

srloxy. OcnonHrre roHtrn.s alalil4Turqecrofi xurrauu. Knaccu(frzxaqrzra Hcrronb3yeMbrx MeroAoB.
OcHosHrre npo6lermr coBpeMeHHofi Hayru u cnoco6rr r4x pe[reHr.rs Ha coBpeMeHHoM grarre.

OcHoBurre 3ara.uv xI4MLIqecKofo aHaJrr43a I{ ero ponb B pa3Bnrr4v xr4Mr4qecKrzx HayK
(ueopranttuecxofi I4 opraHl4trecrofi xrrMtr:a, frustr.recroit xuwuu, Kpr4crannoxvrMprt\ 6uoxHnarau),



pa3rl{tlHE'rx orpacnefi [poMbIIIrreHHocrI4, cerlbcKofo xo3tftcrBa, MeAr4rIrrHbI. OcHoBHbIe STarIbr
pa3BI4TI{s Teoperl4qecKHx npeAcraBneHlafi u [paKTIrIrecKIrx MeToAoB aHanlrTr4rrecKoft XI{Mr.ru.
Parsurl4e npra6opnoil 6a:rr. Pasnflrlle KaqecrBeHHofo, KoJrrqecrBeHHofo rr crpyKTypuoro aHaJrr{3a.

2. ConpeueHHoe cocroflHl{e aHaJllrrnrlecrtofi xrrMlrr{ rl [paKTrrKrr xrrMrrqecKoro aHaJrr{3a
Conpetreuuble reoperl4rlecKl4e ocHoBbI xr4Ml,IqecKofo aHanI,I3a c yrreroM Aocrl4xesufi n

pa3rnrlHblx o6lacrxx xvrMvrkr (xuvrnvecrarl TepMoArIHaMr4Ka, xuMLIqecKalI KHHerr{Ka, crpoeHl4e
nerqecrna).

ConepurencrBoBaHlle npI4eMoB 14 MeroAoB (ucnomsonanze aBToMarr,r3r4poBaHHbx
npu6opon, uulpopuaqlroHHr,Ix texuorornfr, Bbrrrucrurenrnofi rexuzxr,r) ocHoBHbx BrrAoB
I4HCTpWeHTaJILHOIO XLIMI.IqeCKOTo AHaJIH3a: CfIeKTpaJIbHbIX, 4ra$parrOueTpr{qecKr4x,
xpoMaro rpa$ uuecrux, 3JreKTp oxr4Mr.rqe oKI,IX r4 Ap.

Bonpocu craHoBJleHufl v pa3Burus. aHalnarra.recxofi xttvrkrtr, xlaccu$nxarlrrtr MeroAoB,
3Harll{Mocrr xa>x,4ofi cra!.r4n a]F'aIrv3a rlpupoAHbrx r4 TexHofeHHbIX o6relcroe. OgHarouneHlre c
fOCTanau v ApyTI,IMLI HopMarrzBHbrMr4 AoKyMeHraMr.r ro BorrpocaM npo6oor6opa 14

upo6onogroroBKl{ npo6 pa:nl4r{Horo cocraBa. Pa6ora c nrdreparypoit u rrHrepHer pecypcaMr.r.
ConepIueHcrBoBaHlle npHeMoB I{ MeroAoB (racnomsonauue aBToMaru3rzpoBaHHbx npz6opon,
nu(popuaqlroHHbrx rexHoJlorufi, nu.*rcrnrelruofi rexunr<u) ocHoBHbrx Br.rroB r{HcrpyMeHTajrbHoro
xlrMl{qecKoro anurtrcai crleKTpaJrbHbrx, 4u$paxronrerpr{qecKr4x, xpoMarorpa@uuecxux,
3neKTpoxr4MuqecKr4x 14 Ap.

HoeHe o6rexru xlzMurrecKoro alurv3a: reororr4qecKr.re o6rexru, npoIyKTbI
Merannypril'lecrofi npoMbIIrrneHHocrr4, BeulecrBa oco6ofi qplcrorbl, IlonyllpoBolHlzKoBble
Marepl4anbl, rIpI4poAHbIe rr cHHTerLrqecKI{e opfaHuqecKr4e BerlecrBa I{ 3JreMeHToopfaHurrecKlle
coenl4HeHl4fl, noJII,IMeprr, 6rzonorzqecKl.,Ie I,I MeAr{rlr.rHcr<ue o6r,enru, o6r,exrrr orpyxaroqefi cpe4sr.
O co 6 enso crt r xnMlrqecKo f o aHarru3a o 6texron pasluuuofi rpup oAbr.

3. AualuruqecKafl xnMuq rr 3KoJrorrrrr
Xnrrau'recroe 3arpfl3neHlle oKpyxrarorqefi cpeAbr. OcHosnrre pa3HoBr{AHocrr,r xr.rMr.rqecKrzx

3afpq3HLITeIrefiu I4x I4crorrHur<u. 3aAa.rl.r KoHTponr xapaKTepa n ypoBHr xt4Ml4rreoKofo 3arpq3HeHr4{
oKpyxarcqeil cpe4u. ConpeueHHLIe Mero.4br xvMr4qecKoro aHaJrH3a o6t,erroe oKpyxarcrqefi cpegu:
Bo3Ayxa, ilpupoAHblx 8o,4, tIotIB. Oco6enuocrn xl4Ml4qecKoro alcr?Urvf,a B aKKpeAr,rroBaHHbrx
ra6oparopulx.

Oprauusaqkrfl u crpyKTypa MoHr4Topr.iHfa xr.rMrrr{ecKoro cocro{Hr{r oxppKaroqefi cpe4sr.
BI'r4u MoHIrropI'IHfa: mo6amnrrfi, peruoHamuufi, roxamnrrfi. MouuropraHf 3arpsguesnfi ra

IrcroqHI'IKoB 3afpq3He]F^Lrs' Cpe4crna peaJwaa\uu MoHHTopr{Hfa: crarluoHapHbre cralr\krr4,
nepeABI4)IGbIe rIocrbl, a3poKocMrlrrecKue cr4creMbl, aBToMarli3r4poBaHHbIe crlcreMr,I. E guuax
focyAapcrBer{Ha.rr crzcreMa sKonofr4rrecKoro MoHHTopr4Hra Poccutr (Efc3M).

Ocuonsrre pa3HoBI{AHocrLI xl4Mr4r{ecKr4x 3afpfi3Hr4Teteit ur4x ucrorrHzxu. 3a4avr4 KoHTpon-f,
xapaKTepa tl ypoBH.tI xI.IMI4qecKofo 3afp-s3HeHn.fl oKpyNaroueft cpeAbr. ConpetrenHbre MeroAbr
xuMl4r{ecKofo aHilrkr3a o6lerron oxpyxtaroqefi cpeAbr: Bo3Ap(a, lpupoAHbrx BoA, 11oqB.
Oco6enuocrz xl4Ml4qecKoro a*ur43a B aKKpeAr4ToBaHHbx ra6oparopnxx. Oprauusaqnr Lr

crpyKTypa MoHLITopLIHfa xllMlrrlecroro cocrorHlr-s oKpyxarcqefi cpe4rr. BlrAu MoHHTopHHra:
r:ro6alrsrrfi , peruoualbuufi , lolcalr,nrtft .

4. flepcnexrrrB [,r p a3Burnq aHaJrurrrq ecxofi xrrMrrrr
OcHossnre TeHAeHIII4H pa3Bzrrzrs. ana-nrzrraqecxofi xuMnn. Teoperrauecxue npo6leurr:

ueo6xogurrlocrr yrly6Irenvfl. rlpeAcraBneuuft s o6rracru crpoeHr,rfl r4 peaKrlr.rounoft cnoco6nocrrz
XHMI4TIeCKIIX BeldeCTB.

llpanta-recrue npo6leutr: ueo6xoAlauocrb rloBblrrreHl{.tr ToqHocrg, r{yBcrBl4TerbHocrl{,
ceJIeKTI,IBHocrI{ MeroAHK xnMur{ecKoro auuru3a, pac[rl4peHl{g gJIeKTpoHHbrx 6as AaHHbx,
coBeplxeHcrBioBaHHt MeroAoB aBToMarHqecxofi srexrpounoft o6pa6orxra alarlLrrr4rrecKoro
CI4IHAJIA.

llepcnemunrl pa^:pa6omn HoBbIX r4HcrpyMeHTaJrbHbrx MeroAoB pr o6ecue.{eHug r,rx
npn6opuofi 6asoit, peaKTrrBaMV:,lrpacxo4HbrMt'r Marepr4alraMu.Pazeu:lue cerri IIKII.



IlepcnerruBbr rrpr{MeHeHr4r MeroAoB aHanr4rnqecxoft xr4Mlrrz
Marepr4anoBeAeHr4r, xr4Ml4rrecKofi xnnerrarra, Ka;raJrr43a, ueSrexrauuu,

Ans pir3Bl4Tr4fl. xr4MLlrleCKOrO

HaHoxraMLI[, 6noxuwuu.

Temu ceMuHapcKttx zunnmurt:
Tema 2. ConperueHHoe cocroflHue aHaJrrrrrrqecmoft xr{Mr{r{ u [paKTr.rKrr xr{MrrqecKoro

AHAJII{3A

Conpenteunble reoperl4qecKrle ocHoBbI xuMr4qecKoro aHaJrr43a c yqeroM .4ocrl{xenuft n
pa3nur{Hbrx o6racr-flx xkrMl:]i^H (xuunvecxas repMoAHHaMr.rKa, xr,rMl{rrecKafl Kr.IHerr{Ka, crpoeHl4e
nerqecrna).

ConepueHcrBoBaHlre npHeMoB H MeroAoB (ucnomsonaHrae aBToMarr43r.rpoBaHHbx
npn6opon, ran(popwraqrrogHbrx rexHororufi, Bhrqr4cnr4Temsofi rexuuru) ocHoBurrx Br4noB
I4HcTpyMeHTuuILHOrO XI,IMLIvecKOrO aHAIIU3A: CIIeKTpaJIbHbIX, 4u(ppamOueTpr4qeoKr4x,
xpoM arorpa$ uuecrcux, sJreKTpoxuMlrqecKr4x r4 Ap.

Hoerte o6ter<mr xI,IMVqecKoro alarrzrsa: feoJrofrrqecKrre o6rermr, [poryKTbr
Merannyprzqecrofi [poMbII[neHHocrl4, Be[IecrBa oco6oft qrrcrorbr, rronynpoBoAHrrKoBbre
MaTeplzanbl, [pLIpoAHLIe u CIIHTeTIIqeCKI{e OpraHnr{ecKl4e BeIIIeCTBa I,I SJIeMeHTOOpIaHIZT{eCK[e
coeAI.rHeHI4{, rIoJIIrMepu, ouorornqecKr.re r{ MeArrrlt4Hclcue o6rexru, o6texrbl oKpyxarolqefi cpe4rt.
O co 6eusocrt4 xr4Mr{qecKoro a-nurur3a o 6seKroe pa-:luunofi npup olbr

Bonpocr,r Arq caMorcoHTporq
1. llepeuucJluTb ocHoBHbIe pa3HoBr4AHocrr{ r4HcrpyMeHTaJrbHoro xr.rMrrqecKoro aHaJrr,r3a.
2. oxapaxrepl43oBarb Bo3Mo)I(Hocrr{ coBpeMeHHbrx Mero.4oB KaqecrBeHHoro u sJreMeHTHoro

ananr4ga. Yxa"sart ux o cHoBHr,Ie [per4MyrqecrB a H ofp aHl,IrreHr4.s.

3. Oxaparrepl43oBarb Bo3MolxHocrr,r coBpeMeHHbrx MeroAoB KoJrplqecrBeHgofo a1anv3a.
Ytcas arn rlx o cHo BHbre rrp enMyrrlecrBa r.i orpaHr4rreHufl .

4. oxapanrepn3oBarb Bo3Molr(Hocru coBpeMeHHbrx MeroAoB crpyKTypHoro aH3urr43a.
Vxa^garr rzx ocHoBHbre nperrMyrrlecrBa u ofpaHraqeHur.

5. Oxaparrepn3oBarb ponl 3neKTpoHHbrx 6a^g Aanuux B coBpeueHnofi auarurnqecxofi
XU}'IUN,

6, Oxaparrepl{3oBarb coBpeMeHHbre Mero,4r,r oneKTpoHHoff o6pa6orKr,r aHaJrr{Tnr{ecKoro
cIIfHana.

Teua 3. AHanurraqecKaq xrrMr{s rr 3KoJroflrg
Xurr,ru'recHoe 3arpffHeHlle oKpyxarorqefi cpeAbr. OcHosHrre pa3HoBHAHocrr4 xr,rMrrqecKr.rx

3afpt3HHTetetft u I4x HcrorlHuKrz. 3aAa.{r.r KoHTponfl xapaKTepa r4 ypoBHfl xr4Mr4r{ecKoro 3arps3HeHr.rt
oKpyxalouefi cpe4rt. Conpenaeuuble MeroAbr xnMr4rrecKofo aHaJrr{3a o6rexron oKpyxarcqeft cpe4rr:
Bo3Alxa, [papoAHbIX BoA, noqB. Oco6euuocrlz xl,IMr4r{ecKoro aHurtr3a B aKKpeAr4ToBaHHbrx
ra6oparopaxx.

OpraHusaqLrfl kr crpyKTypa MoHr4TopHHfa xr4Mr,rqecKofo cocroflHlrfl oKpyr(arcqeft cpe4u.
BIaArt MoHI4:fopLiHra: ruo6amnufi, pernouarsnufi, loxamur,rfi. Mouuropr4Hr 3arpflgrieuuft ra

I{croqHI'IKoB 3arps3He]F'r4s. Cpe4crna peiilI,r3arlr{r4 MoHraroprrHra: crarlrroHapHbre craHrfzrv,
rIepeABLIXHbIe rlocrbl, aSpoKocMl4qecKue cl4creMbr, aBToMarld3lrpoBaHHble cr4creMbl. Egunax
ro cyAap crB eHHar crd creMa 3Ko JroD4qecKo ro MoHr{TopHHra P o ccrau (Ef c3M).

OcuosHrte pa3HoBIr,4HocrH xt4Mr4qecKrrx 3arp-s3HuTe neft w HX r4crorrHrzt<u. 3a4aur.r KoHTpoJr-{
xapaKrepa H ypoBHt xuMuqecKoro 3arps3HeHr{.fl oKpyxtalorueft cpeAbr. ConpetreHubre MeroAbr
xl4Ml4qecKoro aHaJrvsa o6t'eKroe oxpyxtarorqefi cpeAbr: Bo3Ayxa, [pr4poAHbrx Bo,A: rroqB.
Oco6ennoc:rz xl4Ml4qecKoro aHurkaa B aKKpeAHToBaHHbrx ra6oparopzlx. Opranusaqux kr

crpyKTypa MoHLITopI4Hfa xrlMl{rlecKoro cocrorHu.fl oKpyx(aroqefi cpe4tr. Bu4u MoHr.rropr.rHra:
uo6a-ntutrft , perzorialbnuft , noralsurrit.

Boupeicrr AJrfl caMoKouTpors
1. llepeuucJllirb ocHoBHbIe pa3HoBlrAHocrr,r xr.rM[rrecKr.rx 3afpr3Hrarerefi ilpupoAHbrx cpeA.
2. llepeuucJluTb ocHoBHEre ucrorrHl4Klr xIrMI,IqecKI,IX 3afpr3Hrrrenefi npupoAHbrx cpeA.



3. Oxaparcrepu3oBarb Bo3Molr(Hocru coBpeMeHHbrx MeroAoB xrrMr4qecKoro alg1g1ga
o6rexros oKpyxarcqefi cpe4u. Yrca^:am rrx ocHoBHbre [per4MytrlecrBa r4 orpaHrrrreHr.rs.

4, Oxapaxrepn3oBarb ocHoBHbIe BI4Abr xr,rMnqecKofo MoHr{Topr4Hra 3arpfi3ueHrrit u nx
I,ICTOIIHI4KOB.

Teua 4. IIepcnercTr{Bbr pa3Brrrrrfl aHaJrrrrrrqecrcoft xrlMrrrr
OurosHrIe reHIeHIIIiIr pa3BI{TI4fl auaruru.recKoft xLrMLrr4. Teoperuvecrue npo6lerr.lu:

ueo6xoAlalrlocru yrny6renus. npeAcraBneHufi s o6lacru crpoeHr.rs I,r peaKrlrrouHofi cnoco6nocrra
xuMurrecKHx BeruecrB. llparruvecxue npo6reurr: ueo6xo4trMocrb rroBbrrrreHr4.fl ToqHocrr4"
rIyBcrBI4TerbHocrI4, ceJIeKTI{BHOCTI{ MeTOAT.IK Xr.rMr.rqecKofo aHarrpr3a, pacu[peHr{fl SneKTpoHHrx 6as
naHHbIX, coBeplueHcrBoBaHl4t MeroIoB aBToMaTl{qecxoff SneKTpoHHofi o6pa6otrr.r aHarr{Tr,rqecKofo
cI{rHaJIa. flepcnerrznrr pa^:pa6orxu HoBbrx r4HcrpyMeHTaJrbHbrx MeroAoB kr o6ecne.reuprfl rrx
npu6opHoft 6azoit, peaKTI4BaMI,I u pacxoAHbrMrr Marepr4aJraMr4. Pa:nnrue cerrr tlKll.

flepcnexruBbl IIprrMeHeHI.,Lf, MeroAoB aHirnprrra.recKofi xLrMkr:a An.g pa3Blrrr4t xr4MkrqecKoro
Marepl4aJloBe4eEvrfl, xHMI4rIecKofi xrauerraru, KuraJrrr3a, He$rexuual{, HaHoxlrtMutt,6uoxuwtuv.

Bonpocrr Arq caMonoHTporq
1. llepeuuclrarr [epcrIeKTLIBHbIe HanpaBneHr.rr pa3Bnr:afl Teoperr4qecKr4x ocHoB

aHaJII4TI,Iqecr<oft xnunn (crpoenne u peaKrluoHHas cnoco6uocrr, xr,IMl4qecr[x eetqecrn).
2. flepeuuclurr nepcneKTl,IBHbre HarrpaBneHufl. pa3Burkrfl e o6racru aHarr.rr[qecKoro

npu6opocrpoeHrrr.
3. Oxaparrepll3oBarb rpyAnocrlr u upo6nenbr B piuBr4r.uu o6rracrefi uayxn n rexHLrKLr,

cBt3aHHbIe c HeAocraro.{Hofi e@$errznnocrbro MeroAoB xr4Mr4rrecKoro aHaJrrr3a.
4. flepe'rucnl{Tl nepcileKTllBHbre HarrpaBneHnfl,pa3Brrrus n o6racru cneKTpanbHbrx MeroroB

aHanv3a.

5. llepeuucnurb rlepcileKTl4BHbre HanpaBneHrrfl pa3BrTrzs n o6racru 4ra(ppaKrlrroHHbx
MeTOnOB aHUTV3A.

6. flepevncnr4Tb [epcleKTr4BHbre HarrpaBneH us. pa3Br4Trrs,
MeTO.40B aHUM3A.

7. IIe peuzcJrrrrb rrepcleKTr.rBHbre HanpaBJreHr,rs pa3Brarrrtr
crIeKTpaJrbHbIX MeTOAOB aHaJILI3a.

6. Y're6Ho-MeroA[qecxoe o6eclerreur{e rl fiJraur{poBaHrre caMocroflTerurofi padoru
o6yuarorquxcn

Ta6nraqa 3

Ns Tenu Oopir,ru CPC, exnrovar rpe6onaHlrs K

TIOATOTOBKE K 3AH'TI,I'M

I tr{cropu.recrnil ovepr
p a3Br4T Lr fl . atr alrrrru.{e cKo fi

XLTMUU

r{resue o6-ssareru,Hoft r.i 4onolsurelruofi
nr{Teparyprr. lloAroroBKa npe3e H-r awrrl Lr

AOKnaAa.
/. ConpenreHnoe cocroflHr4e

aHarl,ITlzqecxofr xurrauu u
ilp aKTr4KI4 XV MHqeCKO tO

AHAIIV3A

r{renue o6ssaremHofi ra .qonoluureltHofi
Jrr{reparypu. llpopa6orxa lexqrzfi .

floAroronra np e3 eHTa rJprrr 14 AoKnaAa.

J AH arra:ru.recKa.f, xt4Nrufl pr

SKOJIOfl,I.f,

r{reHue o6ssarerrruofi z Aononuurelrnofi
nrrreparyptr. llpopa6orxa lerqufi .

flo4roronxa npe3eHTar\nv H AoKnaAa.

e oOracru xpoMarorpa@u.recxnx

e o6racr[ gneKTpoxuMr.rqecrr.rx



A+ fI ep c u exrn Bbr p a3B!rrr4s.

aHarurfir{ecr<oit xr,rrrura

9renue o6ssaremHofi u Aouoruurelrsofi
nrrreparyprr. flpopa6orxa nerqufi .

lloArorosxa npe3eHTarlr4r.{ rr AoKnaAa.
CaMocrosreJlbHoe r43freHrze 3aAaHHoro
MATEDI4AJIA

(Dopnru KoHTponr caMocrorremnoft pa6orsr:
- rITeHI4e oossarenbuofi u 4onolHl4TenbHofi Jll{Teparypbl - rrpoBepKa rr a]f'urr4g KoHcrreKToB

reruufi u yre6uofi nl4Teparypbl, ycrHbre onpocbl I4 KoHTponbHr,re 3aAaHr.Ifl, AoKJraAbI B Br{Ae

npe3eHTarlnfi ua upaxruqeaKux saHfl'rnflx;
- noAroroBKa npe3eHTa\uit u AoKnaAoB - 3acnymuBaHrre u o6cyN4eHr4e ycrHbrx AoKJraAoB,

coo6qeuufi , nrrcrynnenzfi .

7. IlpouexyroqHaq arrecrarlus no AucrlurrJrrrHe

7.I (Jqeno.rnrre Marepl{aJrbr AJrfl [poBeAeHuq flpoMexyroqHofi arrecrarlrru rro
AIICqIIIJIIIHE

BuAu rr xap aKTepr{crrrKa orleHolt H brx cpeAcrB
llo oKoHr{aHun Kypca o6yvaroulnnrucx cAaerc;r ran4ra4arcrrafi gK3aMeH, roroprrfi

rIpoBoAI{Tcr n $opnae co6ece4onauus. Co6eceAoBaHVe HMeer rlen},rc BburBJreHrre ypoBHr ocBoeHr.rt
AIrcqunnI{HbI, xapaKTepl,I3}Torlero 3HaHr{fl o6yualoqefocfl B coorBercrBr4r4 c orrpeAeJreHubrMu
KoMrIereHIIprxMkr. Srgauen [plzHnMaercs [peAMeruoff xouzccueit, cocro-arqefi us 3 cnequairrrcroB
s o6racrld xI4MI,IqecKux HayK. 3xealrenaqr{oHHbre 6prnemr coAepxar 2 noupoca. llporle4ypa
IIpoBe,4eHrrq oI(3aMeHa rrpeAycMarpr.rBaer AorroJrHr.rreJrbHbre Bonpocbr. Peaylrrartr oK3aMeHa
oueHrrBarorcfl rro nsu46anmHofi cucreue.

Bonpocrr K KaHAr.rAarcKoMy 3K3aMeHy:
1. flpe4ruer, IIeJII{ lr 3analr aHaJrraTrrqecrcofi xuunv. Opranu: a\vfl. alurvruqecxofi cnyN6u,

ee Qynxquu. BraArr xuMuqecKofo aHaJrr.r3a

2. MeroAu anarnrIz.{ecKoil xlrMprlr, r4x rnaccu(prxagfl. OcHosHrre xapaKTepr.icrr4Kr.r
MeroAoB. @arroprr, Koropble cneAyer npr4Hsrr, Bo BHr4MaHr4e rrpr4 nu6ope MeroAa a*aJrpr3a.

3. flaparuerprr, I4ccJIeAyeMbIe B rlpoqecce Banr4Aarlr4u MeroArrKrr. Cxeua rrpoqecca
Bannl.arJnn MeroAuKI4. CoAepNaHr.re rroHrrr.re (HaAnexaryax ta6oparopHas rrpaKTr.rKa) u cnoco6rr
ee Aocrlz)l(euur. Mepnr, Ilo3Bor.rrrouue o6ecnerlHTb KarrecrBo aHarvrr4qecKl,Ix pe3ynbraroB.

4. T'urpurvterpl4qecKue MeroAbr, xraccusrarcawrs.. flpueuu rrlTpoBaHus. Kpunue
TIrrpoBaHI{s. Toqrca gKBI4BaJreHTHocrr{, KoHerlHarr rorrKa rr4TpoBaHr{{ rr MeroALr ee LIHnr4KarIrIrI.

5. Ktzcloruo-ocHoBHoe paBHoBecLIe. I4cnoffsonaHne rrporonrrrr4qecrofi Teopr.ru Anr
oilLrca'F.vs. paBHoBecl{ft. KoucraHT},I KrrcJrorHocrr4 rr ocHoBHocrra. By$epHbre pacrBopr,r. Kprcloruo-
ocHoBHoe rtnpoBaHl4e. flepnuuHble craHraprHbre pacrBopbr Anr ycraHoBJreHr4.f, KoHrleHTparlpru
pacrBopoB I{LIcJIor 14 ilIeroqefi. Kpunrie rr,rrpoBaHlrfl. p.ns. oAHo- r.I MuoroocHoBHbrx cr{creM.
Kucrorso-ooHoBHbre (pH) uualmaropbl.

6. Ot<ucmareirbno-BoccraHoBl,rrenbHoe paBHoBecr{e. VpanneHr,re Hepucra. Cran4apruue u
peanbHble (fopuanrHrre) rloreHUr4anbr. Koscraurrr paBHoBecr.rfl. Hanpauenue ilporeKaHr.rfl
oKITcJII4TeJIbI{O-BOCCTaHOBT4TeJIT,HbIX pearCqr4ft. oXUClrarelbHo-BoccTaHoBHTeJrbHoe rr,ITpoBaHr,re.

Kpranue rI4TpoBaHI{s. OrI4crurenbHo-BoccraHoBr4TeJrruue (pe4oxc) un4unaropu.
l. K.ounrexcoo6pa:onauue. Tprurr KoMrrJreKcHbrx coe4uneunfi, uclonmyeMbrx B

xI4MI4rrecKoM aHaJII43e. Cryueuuaroe KoMrIJIeKcoo6pa-:onauue. Koscranrtr ycrofi.rnBocrr.r.
KounrexcoHoMerpl4rlecKoe rHTpoBaHr4e. IrlcuorngonaHHe aMr.rHorroJrlrxap6ouonrx Kr,rcJror B

KoMrrJreKcoHoMerpr,rr4. MerzurnoxpoMHbre r4HAr{Karopbr.

8. llpoqeccbl ocall(Aeuntl-pacrBopenzrfl. Pasuonecus B cucreMe )r(HAKocrb - TBep,uax $asa.
Pacrnopuntocm. fIpoI43BeAeHIre pacrBopr4Mocrra. YcnoBr{r rroJrHofo ocax(Aenufl, vr pacrBopeHr,rt
ocaAKoB. fpannruerpl4rrecKtle MeroAbI. Tpe6onanur, [peAT,flBJrseMbre K ocaAKaM. BaNnefilrue



HeopfaHl4r{ecKlIe u opraHl4rrecKl{e oca.4r4Tenr{. Oca.4urerbHoe rr4TpoBaHrre. Kpunue rr4TpoBaHr.rfl.
Mero4rr I4H,uIrKaIIrur xone-{uofi TorrKr4 Tr4TpoBaHI4fl. I4n4rznaropbl, rrpr4MeHgeMbre B MeroAax
oca.4r4TeJrbHof o TI,ITp oB aHLIfl,.

9. TepnruvecKlle Merorrr. TepruuuecKne s$(pexmr KaK npr.rqrz:aavrrpr cJreAcrBrle xr.rMr4r{ecKr.{x
pearqvfi, (fa-:onux v crpyKTypHbIX rrpeBparTlenuft. llpxl.rue repMr.rqecKrze MeroAr,r anaJryr3a.
3Hralnuuuerplat (rcanoprarraerpur), TepMr4qecKufr awutuz, TepMorpaBr{Merprr{, KarapoMerpr4{.

10. SlexrpoxLIMLIqecKI{e MeroAbI, LIX KJraccrr$urcaqr,rr. Ocuonnne [po{eccbr, rrporerarouue
Ha oneKTpoAax B gneKTpoxul,tuqecKofi sqeftre. lloreHur.rorr,rerpr{.rr. llpxruue 14 KocBeHubre
noreHl{IloMerpl4qecKue MeroAbr. Irlouonnerpns' Tuutr r{oHceJreKTr4BHbrx oJIeKTponoB rr HX
xapaKTepr{curKr.r. (D eplreHrnbre r4 ra3orryB crBr.rrenbHbre gJreKTp oAbr.

1L K.ott4yKroMerpl4{. 3KelaeaneHTHas 14 yAenlHas gneKTponpoBoAHocrr. floAsr.rxHocrr
I{oHoB. Hv:rcoqacrorHat KoHAyKToMerpr4s.: upxuofi MeroA r.r KoHAyKToMerpuqecKoe rr{TpoBalvre.

12. KynonoMerpus. flpnraar IloreHlrllocrarnqecKaq r{ faJrbBaHocrarr4r{ecKar KynonoMerpus.
KyloHouerpuqecKoe rI{rpoBaHLIe. 3rexrporpaBvMerpzrfl' 3nexrporrzs [pr4 KoHrponnpyeMoM
IIoreHIIIraJIe LI rtpu ea4aHHoit BenHqIlHe roKa. flpuueuenue gneKTponr43a Ars pa3Aenenr.rq
KOMTTOHeHTOB CMeCr{ r{ uX KOJrr4qecTBeHHoto olpeAeneHl4fl.

13. lSolrraunepoMerpns. Xapaxrepucrr{Krr BoJrbraMrreporpaMM, r.rclonb3yeMbre rns
kI3yqeHz.s v orrpeAeneHlzt opfaHr.rqecKr,rx n HeopraHr4rrecKl4x coe4uuenufi. I4nnepcraoHual
BoJlbraMrlepoMerplrt 14 ee [pIzMeHeHI4e B aHaJrH3e. flpnrarre r,r KocBeHubre BoJrbraMpoMerpr.{trecK[e
MeTOnbI.

14. Cop6qI4oHHbIe MeroAbL Kraccu$urar{us rto MexaHr,r3My nsaurvro4eftcrBrrfl BeulecrBa c
cop6enrou, cnoco6y ocylUecrBneHlfi npoqecca, feoMerplrqecKuM rrpt43HaKaM HenoABr,rxHoft (pa:rr.
Koru.recrneHHoe orrr{caHpre cop6quoHnbrx npoueccon. Cop6eHmr.

15. fa^:o-rxlzAKocrHa.fl xpoMarorpaSut. Tpe6oeauus K HocureJrrM H HerroABr4xHbrM xr,rAKr.rM

Qa":arra. Blussue npupoAbl xtrz4xoft (fasu u pa3AenfleMbrx Berrlecrn Ha e@(fexrnBHocrb pa3reneHgfl.
16. fasosas xpoMarorpa$ux. faso-a4cop6uuonnas (raso-rnep.uo(fasuar) xpoMarorpa$un.

Zsorepuu altcop6qura. Tpe6onaul4-s K ra3aM-Hocr4ren.sM ra a4cop6euraM. BrusHrie reMneparypbr Ha
yAeplKr{BaHr4e H pa3AeJreHr,re. [eremopu.

1 7. B r,rcorco s S (p errunn afl, KarrvnnflpHas ra3 oBa.f, xpoM arorp a$ux.
18. I'IoHoo6MeHHa.f, xpoMarorpaSux. Heoprauu.recKr.re r4 opraHr.rrrecKne uouoo6ruesH:aKr \r

ux cnoftcrsa. Kol4nnexcoo6pa-:yrctqne HoHoo6ueHHHKr{. Kuneruxa r4 ceJreKTr.rBHocrb raoHHoro
o6rraena.

19. Merolrr pa3Aenenl4s 14 KoHIIeHTpT{poBaHr{q, r4x KJraccn$nxaqux. llpoqeccu n peaKunr.r,
nexarque B ooHoBe MeroAoB, TepuoguuaMnqecKr4e 14 Kr4Herr4qecKr4e xapaKTepr{crr.rKr.r pa3AeneHr4fl 14

KoHIIeHTpI{poBaHI,It. 3xcrpatcqur. OcHosuHe KorlrqecrBeHHbre xapaKTepr{crr,rKH: KoHcraHTa
paclpeAene[r4fl., rcoeQQHIIneHT pacnpeAeJleHr.rr, KoHcraHTa 3KcrpaKrlt4r,r, (faxrop pa3AeneHr{r.
KraccuQzxauus oKcrpaKur,roHHbrx rrpoqeccoB.

20. Cnerrpo$oroMerpus. 3lenrpoHHste crreKTpr,r v sHeprerr4r{ecKr.re [epexoAbr B

MoneKynax. Cuoco6tt MoHoxpoMarkrcar\uu cBeroBofo rroroKa. llyrn rroBbrrrreHr4xus6upate.rrbHocrr4
orrpeAeneHlu. Cnoco6rr o[peAeneHr,rfl KoHrleHTparlrlr{ BeulecrB. Cnercrpo$oroMerpuqecKoe
THTpOBaHr4e.

21. lvlerogu arolaHofi onrzqecxofi cneKTpocKorrrfir. ArouHrre crreKTpbr gMnccrzrrlr,

rIorJIorIIeHLIt pr $nyopecqeHlll{I{. PesoHaHcHoe rrofJrorrleHr.re. CauonouolqeHue, LtoHv3arllrfl..
AHaruru.re cKt4e Jrr4HLrr4.

22. Arottuo-a6cop6quouuax crreKTpoMerptrs.. Irlcro.{Hraxu r,r3nf{eHnr. lharuesnas
aroMI43aIII4r. XapaxreprrcrprKvr rIJraMeHr4 r,r ux nsr6op. 3lexrporepMrzqecKafl aroMr43arlus. Cuoco6rr
rloAforoBKu rrpo6sr.

23. Mero4rr ntolenyrxpuofi onru.{ecKofi crreKTpocKonvv. MorexyrxpHbre crreKTpbr
IIofJIoqeHI{.f,, HcIIycKaHIas. OcHonHbIe 3aKoHr,I cBerorrotnor{eHl4r r{ r4cnycKaHux. flolrpu3arJyrfl vl
O TITUTIECKAS A,KTI4BHO CTI,.

24. Merotr.El peHTreHocneKTpanbHofo alnzurzr3a (PCA), rrx KJraccr4$raxaqr,n. OcnoeHrre
ceoftcrea u xapaKTepHcrI{KI,I peHTfeHoBcKofo I,r3nyrreHus. 3aron Mosil,r. 3ae[ouN{ocrb Bbrxo.Ila



peHTfeHoBcKofi SnyopecrleHuulr or aroMHofo HoMepa gJreMeHTa. Oarcropu, olpeAensrcrqrre
r{HTencr.rBHocm $nyopecueHrlr,rr4.

25. A6cop6qraoHHrrfi peHTreHocnexrpalrnrrft aHaJrr{3.

r,r3 JrfreHr4.f, . IlaeucuMo crn noe (f fr urlr4 eHTa rrofnorueHras or arouHoft
flornorqeuue peHTreHoBcKofo
Maccbr rr [opsAKoBoro HoMepa

3JIEMEHTA.

26. Arovrno-(fnyopeclleHrHaf, crleKTpocKonrrr. Cnoco6u nos6yN4enux aroMoB.
JltouuHecqelrrHble MeroAbI. Bra4rr JrroMr{HecrleHrlr{fl. @nyopecqenqna v SocQopecueHrlr4{.
Ocuonur'Ie 3aroHoMepHocru MoneKynf,pHofi moivrunecrleHur4r{. Tyrueuue nroMr.rHecrleHrlr{H.

27. Macc-cnerrpoMerppl{. Ouronnrre cnoco6rr o6pa:oranux I{oHoB. Irlsoronuoe
pa36aBneHl4e B Macc-cneKrpoMerpr4r,r. Jloramuuft v uocloftnrrfi aHaJrr,r3. Xporuaro-uacc-
crleKTpoMerpul. Tunrt Macc-aHaJll43aropoB: Ar.rHaMl4qecKr4e, crarlrqecKr4e, BpeMsnponerH6re.

28. Merogbl MarHLITHoro pe3oHanca {Aep r4 sneKTpoHoe. MarunrHo-Ar.rflonbHbre rrepexoAbr.
MexaHrzsNabl penaKcaIII4Ir: crluH-peneroquafl tr cnrrH-crrr4HoBas penaKcarlr4fl. fr.rpouarnuruoe
OTHOIIICHI{E.

29. fMP-crIeKTpocKorIu.tI: MarHlrrnufi MoMeHT fl[pa kr ero B3auMo4eftcrnze c MarHr,rrnbrM
noneM; peaJILI3aIIufl MarHllTHoro pe3ogaHca; xuMurrecxufi c4nur r,r cnlIH-crrrzHoBoe nsaralloaeficrBr{e.

30. SlIP-crIeKrpocKorILLf,: rIoJIo)KeHLIe pe3oHaHcHofo crrfHaJra u g-(faxropa; oneKrpoH-
tAepHoe, eneKTpoH-oneKrpoHHoe B3ar4MoAeficreue r4 cBepxroHKaq crpyKrypa crrerrpa 3lIP.

31. I4K- n Parraauoncxar (xorr,r6llHarlr4oHHoro paccerHux) cnerrpocKortx-s. Kone6arerbHbre rr
BparllarenEHbIe cIIeKTpbl. Cnexrpocxonux BHyrpeHHero orpaxeHur. CnexrpocKollu.s c
Hapy[reHHbIM IIOJIHT,IM BHyTpeHHITM orpa]I(eHIzeu. flouorqeHr{e B MHKpoBoffroeofi o6tacru.

32. PaguoxllMuqecKae MeroALI: MeroAbr pa.qr.roaKTr{Bgbrx r{HArrKaropoB rr rr3oronHoro
pa:6anrenrzx.

33. Buonou4rrecKue MeroAbI. I4H4zraropHble opfaHn3Mbr, r4x rrrrrbr. AHa-lnrz.recrnft curna-n
n cnoco6rr ero perl{crparJLrLr. Onpe4eneHlre SusHolorrrqecKr.r HeaKTr{BHbx coeArlHeHr4fi (xuuaro-
6uororz.recxue mero4r,I).

34. EuoxuMurrecKl4e Mero.4LI. Oepueurau.rBHbre r4HAr{KaropHbre peaKr{uu. XuxnurrecKas
rlpHpoAa I,I crpyKrypa Sepvrenros. tr4Mrao6LIJrH3oBaHHsre (feplreHrnr. Buoceucopbr r.r (feplaenruue
gneKTpoAbl Cyrquocrb I,IMMyHHLIX MeroAon. Mero4rr perr.rcrparlnpt alaJrLrrr4rrecKoro crrrHaJra B
6uoxl,rNru.recKux r4 r4MMyHHbrx MeroAax.

35. lFlonrre o6rerrrr xllMl4rrecKofo alaJrvrgai reoJrorflqecKrae o6rexru, [poAyKTbr
MerannyprH'{ecKofr npoMbllrrneHHocrrr, BeulecrBa oco6ofi qr4crorbr, rronylpoBoAHr,rKoBbre
Marepllanbl, rlpupoAHble I4 cLIHTeTI,rqeCKI,Ie OpfaHrlqecKr4e BeqecTBa r{ SJIeMeHTOOptaHr,rqecKue
coeAI4HeHH.f,, noJILIMepu, 6rzololllqecKl4e r4 MeAHrlr.rHcxrae o6rexftr, o6terrbr oKpyr(arcqefi cpe4u.
O co 6esuo cru xnMuqecKo f o anarrrr3 a o 6r, erron pa:luvHofi [pnpoAbr.

36.XutvtwqecKoe 3afps3HeHlle oKpylKarorqefi cpe4sr. OcHosHrre pa3HoBr{AHocrrr xr.rMr,rqecKr,rx
3afps3Hure reit u I4x LIcrorrHVKIz.

37 .3a.la'lra KoHTponfl xapaKTepa u ypoBH{ xnMurrecKofo 3arpfl3HeHr{s oKpyxarorqefi cpeAbr.
38. ConpenaeHHble MeroAbI xlaMl4qecKofo aHaJrrz3a o6rexros oKpyxarcrqefi cpe4u: Bo3Ayxa,

rrpr4poAHbrx rloA, rroqB.
40. Opranusar\r4s.I4 crpyKTypa MoHr4Toprrufa xr4MrrrrecKoro cocrorHus oKpyxarcqefi cpegrr.

BuArr MoHI,ITopI4Hfa: rno6amurrfi, peruonarbHrrfi, nora-urHr,rfi. MoHuropl4Hr 3arp-ssHen[fi rz

ucToqHrrKoB 3afpr3HeHH.f, .

8. Y're6uo-M eroAurrecKoe u un{ opruaqr{oHHoe o 6 ecueq eru{e ArrcqurrJrrrHbr

8.1 OuronHaq rr.rreparypa:
1. EyAuurcon, f . K. Mero4rr v Aocrl4xeHr.rfl conpeueunofi anaruru.{ecrofi x\rwu:lr

f3lerrpoHHrrfi pecypc] / Byanuxon f. K., BepuruHHu B. I,I., Enuorvn f. A., Kapqona II. A.,
Ile6e4en A. T'., Masyp A. M., MaficrpeHxo B. H., llpocrcypuuu M. A.,llynuuen A. A., Luexonqona
T. H., L[InuryH O. A., -flrrmvu C. H.2-e rr3A., crep. Canxr-flerep6ypr: JIaHb, 202I.588 c. ISBN
978-5-B 1 \4-1962-7 .



2. AruatmruqecKar xrrMurs.. Mero.4u pa3AeJreHr{s Be[IecrB u rulpugubre MeroAbr alurv3a :

yue6uur / A" A. laHeen, I,1. f. 3enrenuu, JL A. Kapuona [u ap.] ; rroA peAaKqraefi II. H. Mocrnzna.
CanKr-flerep6ypr : JIaHr, 2019. 332 c. ISBN 978-5-8114-3394-0. - Tercr :

enerrponnrrfi // Jlanr : 3JreKrpoHno-6n6r[ore-rHas cr{creMa. URL:
lrttps://e.lanbook.com/bogk/113899 (tarao6parqeuux:5.01.2022).-PeNunaAocryna:ArsaBropu3.
nomsoearereft.

3. (Du:n.{ecKue MeroAbI rlccneAoBaHrlfl r,r ux [paKTl4rrecKoe rrpuMeHeHl4e B xuMI,IqeoKoM

aHaJrr,r3e : v32;alve BTopoe, nepepa6oraHHoe rr AonoJIHeHHoe. yue6noe noco6ue / H. f. -fprrrIren, ]O.
H. Meanelen, M. I,1. Toxapen [u ap.]. On:ra.recr<rae MeroAbr r2rccJreAoBanus. v r4x npaKTr,{qecKoe

rIpIaMeHeHLIe B xr4Mr4qecKoM aHarruze,2024-10-01. Mocrcna:llpouerefi,2015. 196 c.ISBN 978-5-
9906134-6-r.2.

4. Auar'uruqecKat xLrv,Hfl:. xrrMr4rrecKr4e MeroAbr anaJrpr3a: yue6Hrax / E. f. Bnacona, A. O.
Xyron, 14. O. Korocoea [u ap.] ; rroA peAaKqrzefi O. M. llerplxuua, f7. B. Ky:ueqonofi. - 2-e usg.

- Mocrea : Ila6oparoprrn 3wanuir., 202L - 467 c. - ISBN 978-5-93208-502-8. - Tercr :

srexrponnufi // JIaHr I 3neKTpoHHo-6x6lzorerrHa{ cr{creMa. URL:
https://e.lanbook.com/booWI66725 (rcra o6parqeHrar: 05.01 .2022). - PeNrau locryrra: p.rrn

aBTopr{3. nonrgonareneil.
8.2. l[ouo.nHr{TeJrr,Has Jrr{Teparypa:
1. Ocrroerr aHaJll4Tl4rrecxoff xuruuu: yre6uuK .qnfl cryAeHToB By3oB, o6yuarorqnxcr rro

xLIMHrrecKI4M Ha[paBneHI4tM: s 2 t. / nol peA. lO. A. 3ororona. MocKua: Axa4elrzt. (Bricuree
o6pa:onaHue). (EcrecrBeHHbre Hayxu). ISBN 918-5-4468-0516-7: B.r. T. 1.2014. - 400 c.ISBN 978-
5-4468-0511-4.

2.OcHoeH aHaJILITI4qecxofi xuntutE: y.re6uur Anr cryAeHToB By3on, o6yuaroqr4xcr rro
xuMLIqecKLIM HarIpaBneHLItM: s 2 r. I nol, peA. IO. A. 3onoroea. MocKea: AraAenur. (Brrcnree
o6pa:onaHrae). (EcrecrBeHHbre Hayxu). ISBN 978-5-4468-0516-7: B.r. T. 2.2014. - 416 c.ISBN 978-
5-4468-05 1 8-1

3. Arontno-a6cop6quonHrrft anaJil4s: yre6noe noco6ue I A. A. faueen, C. E. Illonynon, A.
A. flynruuen, A. A. BomnraKoB. - Cauxr-flerep6ypr : Jlaur, 2011.-304 c. - ISBN 978-5-8114-
II17-l. - Tercr : oneKrponu:';rfi ll Jlanr : oneKrpoHno-6u6nuoresHa.s cr{creMa. URL:
https://e.lanbook.com/book/402_& (tara o6parqenn.a: 5.0L2022). - PexruM Aocryna: Ans aBropr43.
nonsgoBateleft.

4. Vlonery:rxpuo-a6cop6quosnufi MeroA aHaJrrr3a opraH[rrecKux BerqecrB : yre6no-
MeroAurrecxoe uoco6ue / E. B. rlep4anqena, VI. B. fefiIe, B. f. Kuraena, B. M. 3rrcxnH ; rror
pe4arquefi l{. B . fefi,qe, uayunufi peAaKrop H. lI. EemcKalr. - Exareprau6ypr : YpOY,2015. -96 c. - ISE|N 918-5-7996-1561-3. - Texcr: oneKrpoHur,tit ll Jlaur : 3neKrpoHHo-6ra6rurorerrHat
clIcreMa. - URL: https://e.lanbook.com/book/98423 (4ara o6parqeuzs: 5.01 .2022). - PeNurra

Aocryrra: Anj{ aBTopr{3. rronb3oBarelefi .

5. I4cIz4opon, B. A. 3rcororu.{ecKa.fl xl4Mrzr : yre6uoe noco6rae Anfl By3oB / B. A. Irlcu4opon.
3xororu.rec.Ka.n xHMHn,2025-06-24. Carrt<r-llerep6ypr XLIMLI3AAT, 2022.304 c. ISBN 978-5-
93808-390-5.

6. JleSe4ona, O. B. MorexynxpHafl cneKTpocKorrIa-s : yue6no-rr,reroAprqecKoe noco6ue / O. B.
Jle$e4ona, C. A. IllnuKoB. - I,Inanono : ZfXTY, 2016. - 95 c. - Texcr : oneKrpoHHsft ll Ilarrr :

3neKrpoHHo-6v6ruorerrHa.s crrcreMa. URL: https://e.lanbook.com/book/96110 (4ara
o6parqeuur: 5.0I.2022). - PexuM Aocryrra: An{ aBropr.r3. rroJrb3onarelefi.

7. Tonarona, O.B. Xunau.s oKpyr(arcqefi cpe4u [3nexrponHufi pecypc] / Tonanona O.
B.,fluuuena JL A. 4-e uzg., crep. CaHxr-llerep6ypr: IIaHr, 2021. 160 c. ISBN 978-5-81 14-8730-1.

8. Vl,rapona, H. H. Bne4enue B xeMoMerpr4Ky : y.re6uo-rvreroAr.iqecKoe uoco6lre / H. H.
Yrraapona, H. IrI. Baneena. Bne4enrre B xeMoMerpr4xy,2025-04-18. Kasana;I4sgareJrbcrBo KHI4Ty,
2020. 116 c. ISBN 97 B-5 -7 882-2843 -3.

8.3 tr4nrepHer-pecypcbr:
http://e-library.ru
http://e.lanbook.com



http ://chemistry-chemists. com/Uchebniki.html
http://chemport.ru/
http://www.anchem.ru
http ://knigo zilla.rul 9266-analiticheskaj a-khimij a.. html
http ://www.nofollow.ruldetail 1 06408.htm
http://techbiblio.ru/index.php?option:com_content&task=blogcategory&id=149&Itemid:31

http ://nehudlit.ru/books/detail7 5 1 4.html
http: / /web -local.rudn.ru/web-locall discl disc _4328 I
http : I I ar chiv e. nei c o n. ru/xmlui/ Apxu n H aytrH r,rx xypH ano B

Ba:rr lauurrx:
ProQuest Agricultural and Environmental Science Collection. OfBY <focylapcrBeuHan

ny6r,uuuar' HayrrHo-TexnzqecKafl 6v6morerca Poccutt>.
https://search.proquest.com/agricenvironm/index?_ga:2.92522845.15050598 5.I5I2556501-

895488264.1 5 1 0822050
American chemical Society. ofBy <focylapcrBeHHas ny6mauuax HayrrHo-rexnr.rqecKafl

6u6ruorexa Poccuu>. https ://www. acs.org/content/acs/en.html
Cambridge University Press. OfBy <focy4apcrBeHHa.r ny6ma.*rar HayqHo-rexHr.rqecKa.fl

6z6naorerca Poccuu>. https ://www. cambridge. org/core
Royal Society of Chemistry. <O|BY focy4apcrBenHas ny6maunar HayqHo-rexHr4qecKa.fl

6u6rzorerca Pocczz>. https ://pubs.rsc.org/
Xypuanlr H3AareJlbcrna Wiley. OfBy <focy4apcrBeHHalr ny6nauuax HayrrHo-TexHr{qecKafl

6u6naorera Poccun>. https ://onlinelibrary.wiley. com
Clarivate Analytics - Web of Science Core Collection. focy4apcrBeHHair ny6maunar Hayr{Ho-

TexHilrrecK as 6u6 ttuorer<a Poccuu>.
https://apps.webofknowledge.com/WOS_GeneralSearch_input.do?product:WOS&search

mode:General S earch& S ID:c2ivzMxspGLnBiQvQwN&preferencesSaved:
Mexny:oncKas oreKrpoHHa.r 6u6nzorexa (M3E). https ://icdlib.nspu.ru/
HaquonanrHar 3neKTponHar 6v6naorera. https://rusneb.ru/

9. Ilepeueur uu$opMaIII{oHHbIx rexHoJrorufi, ncloJrb3yeMl,rx [prr ocyqecrBJreHurr
o6pa:onareJrbHoro rrpoqecca rro Ar{cqurrJrrrHe

Jluqen:uouuoe fIO:
llnar$ oprr,r a p.ns. 3neKrp oHHoro o 6yreuus Micro s oft Teams :

Cno6ogno paclpocrpaHfleMoe fIO, n roM rrr{cJre oreqecrBeHHoro [porr3BoAcrBa:
I4cnolrsoeaHple TIIIIoBrIX KoMnbrorepHbrx rrporparr,rna (Excel, Word, PowerPoint) ans

perrreHlls Bbrr{I{cJII,rreJrbHbIX 3aAaH, cocraBJleHrrq orlleroB u npegeHrauufr.

10. TexuIlqecKI,Ie cpeAcrBa Ir Marepr{aJrbHo-TexHrrqecmoe o6ecneqenue Arrcqu[Jrr{Hbr
Mylrruuegufrleax yue6uax ayrLrropkrfl Anfl rrpoBeAeHur ganxtuit neKrlrzoHHoro rr41ra

ocHarrleHa cneAyloIIII4MpI TexHI4rrecKHMrr cpeAcrBaMu o6yueunr H o6opyaoBaHrreM: yue6natue6elt,
AocKa ayAlrropHatr, MyJlbrlrue4uiinoe [poeKrlrroHHoe v aKycrrzr{ecKoe o6opygonanue,
rrepcoHaJrbnr,rfi xounuorep.

Mylrrnueguftuax yue6uat ayl.Lrroptrfl rnr npoBeAeHr,r-tr zattsr.uit ceMr{HapcKoro rr,rla
ocHauleHa cneAyIouI4MI4 TexHl4rrecKr.rMrr cpeAcrBaMu o6yvenza ra o6opy4oBaHr4eM: yue6uaxue6elr,
AocKa ay,qlrropHat, MyJlbrl4rrae4Irfinoe rrpoeKuuoHHoe v aKycrur{ecKoe o6opygonanue,
nepcoHanbnuft xounr,Iorep.

.{la carr,tocro.flTerbHoft pa6orrr aclupaHTon ueo6xogr.iM Aocryrr B KoMrrbrorepnuft KJracc,
uuerorqufi BbrxoA n I4urepuer.



11. Cpe4crna auanrar\rrrl nperloAaBaHrrfl ArrcqurrJrnHr,r K uorpe6Hocrnu Jrrrq c
ofpaHI{qeHHLIMII BO3MO)I(HOCTfl MI{

B cnyuae Heo6xo4ulrocru, o6yrarcqr4Mcr n3rrr4cranr4rl c orpaHr4qeHHblMr4 Bo3MoxHocrflMr.r
3AopoBbfl (no saxeleHlaro o6yvatorqerocr) Moryr rrpeAnararbcr oAHr{ rr3 cJieAyroqtrx Bapr{aHToB
Bocnpl4trl4x IaHQopuaqI4I,I c yr{eroM r4x r4HAr4BnAyanbHbrx nczxoqpra3r,rqecKux oco6euuocrefi, n rorra
ql4cne c [pI{MeHeHpIeM 3neKTpoHHoro o6yueHtrfl Lr rr4craHur{oHHbx texuolorr.rfi:

- Anf, JII'Iq c HapyuleHnflM]/l 3peHl{fi: n ne.{afiroft Sopnae yBen[rreHHnrr,r rupa(proM; B Qopwre
3neKrpoHHoro AoKyMeHra; B Qopue ayAlIo@afrna (nepeno4 yue6uux Marepr4anon n ay4uo$oprr,rar);
rrHAr.rBr{Ayanf,Hbre 3 aAaH r.rs r,r Ko H cy nbT arJr4vr,

- Ans nl4u c HapyilreHLrflM]/r cnyxa: s ne.rarHofi $opue; n (fopnre oneKrpoHHoro AoKyMeHra;
r{HAr4 B r4Ayanb H6re 3 an aH r.rr 14 K o H c ynLTaur.rr4.

- An.f, nLIq c HapylxeHlaflMr ollopHo-ABr.rrareJrbHofo arrapara: B rrer{arHofi @opue; n (popue
sneKTpoHHoro AoKlMeHTa; B $opnre ay.Uno0afina;u*I;prBtr[yanbHbre 3analzrs.Il KoHcynbraL\w4.

12. Merogrrq ecKlre peKoMeHAalruu o 6yuarculuMcs rro BbrrroJrHeHrrrc caMocrosre.uruofi
pa6ornr

Peryrupuoe qreHLIe BbIrIycKoB Hayr{Hbrx o6sopHrrx }KypHanoB rro auauarvqecxofi v
slcolorraqecxoft xHMIrIr (AHanuruvecKar xkrMkrn, Chemosphere, Environmental Science &
Technology, Trends in Environmental Analytical Chemistry, Anan:arr4Kar,r Kourpom, OxoJrorrzr r.r

rlpoMbllllneHHocrb Poccua, Becrsux Torrcxoro rroJrlrrexHrrqecKoro yHr{BepcnTera, Geo Assets
Engineering, TeoperuqecKa.tl n rIpHKnaAHa-s sKonorux, BecrHrax Toprcxoro ynrzBepcnrera,Llzyectua
BY3oe. Xuraus H xI4MLIqecKat rexHoJrorux,I4znecrr.rs PAH. Cepnr xr.rMr4qecKaq, 3xororz.recKafl
xr4Mr4fl r{ Ap.).

CarraocrosreJlbHoe rInaHI{poBaHLre H LrccneAoBanuft s o6rracru rzccJreroBanus o6reKron
oKpyxarcqeit cpegu c rIoMoIrIbIo coBpeMeHHbrx r4HcrpyMeHTaJrbHbrx MeroAoB 14 rroAXoAoB.

Ka-{ecreo ocBoeHlr.f, yue6noro Mareprzana orlenl4Baerc.rr ro yMeurzro acnarpa1Ta
uCIOnL3OBaTb TeOpeTI{r{eCKI4e 3HaHH.g IIpI4 BbIIIOIHeHI4I4 [paKT[r{eCKHX gAAaH, rIO CTeneHr{
npopa6oraHllocru Bcex acneKToB 3aAaHr{x, oSopuleHr.rro Marepr4aJra, co6moAenrzrc ycraHoBneHHbx
cpoKoB npeAcraBneHl{t pa6oru Ha rlpoBepKy, crefreHr4 caMocrorreJrbHocrr{, rnopuecxofi
aKTI{BHOCTI{, H€UII4qIIIO 3IIeMeHTOB HOBI43HbI I{ OpUfI4HanbHOCTr{ rrOAxOAa llprr BbIrronHeHrII{ zallanuit.


