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1. I{ellr u 3aAaqn ocBoeHr{fl ArrcqufiJrrtrr,r (uogy;rn)
Ile.rrn ArrcqulJIHHbI: ocBoeHlre coBpeMeHHbrx I{HcrpyMeHTarbnbrx MeroAoB

I{ccneAoBaHI4s, rrptlMeHtrorul4xcr B xr4Mrru u ueo6xoArzMbrx 4nr eQ$eKTrrBHofo ocBoeHr4t
ocuoeHofi npoSeccuoualtuofi o6pasonaremuofi [porpaMMbr rocneBy3oBcKoro
npo$ecczoFlaJlbHoro o6pa"aonauux (acnupairrypa) no HarrpaBJreHrrro 04.05.01 XvMraqecrue
HayKr.r (AHalrlruuecKa.fl xunrur) u norforoBKrr KaHrr.rAarcrofi Ar{ccepraur{}r.

3agavlr AIrcqIruIIrHbI: o3HaKoMrreHr{o c reoperr4qecxr{Mr4 ocHoBaMr4 I{HgTpyMeHTajIbHbIX
MeroIoB (crpyxrypnrre MoAenH MoneKyn kr rBep4brx reJr, n:azruo4eftcrBue Berr{ecrBa c
usnyueuuerra); [paKTnqecKoe rIpI4MeHeHr4e r{HcrpyMeHTanbHbrx MeroAoB n conpelreunoft
anzutuuaqecxofr xv}/^ult; ucrloilb3oBaHl4e xI,IMI,IqecKofo alarr43a B sKoJroruqecKl{x
}ICCJICNOBAHI,I'X.

2. Kon'ruereHrlrru o6yuarculerocn, {ropMrrpyeMf,re B p$yJrbrare ocBoenun gaunofi
AucqurirHw; (ttodyna)
IIK-5 - cloco6nocm HcrroJrb3oBarb coBpeMeuHyro Hayr{Hyro anilaparypy n MeroAbr,
ucllonb3yeMble npu BLIIOIHeHI4II HaTIHbIX I,ICCneAOBaHZIft S O5IiraCT:1' AnilrLrrra.{ecrcofi xlrMuhr
(sreueurHufi aHaJrr{3, ra3oBat v )nr4AKocrHaq xpoMarorpa$ux, aroMHat
I'I MOneKyJIflpHafl. crleKTpocKonlrfl,, Macc-crreKTpoMerpl{r, 3neKTpoxvMuqecKue MeToAbI, MeroAbI
MareMarr.rqecKofo MoAenr4poBaHus.v crarr.rcrr4qecxofi o6pa6o:ucu 4anutrx)
B pe:ynrrare ocBoeHrl-tr OII nunycKHr4K AoDr(en o6raAarb sJreAyroqr,rMr4 KoMrrcreHrlr4.f,Mr4:

3narr: TeoperurrecKl.{e ocHoBbI crreKTpanbHbrx, 4u$parcquoHHbrx, xpoMarorpaQzuecrux
rr SneKTpoxuMur{ecKr4x MeroAoB r{ccJreAoBaHHs; crpyKTypHbre MoAenr{ MoneKyn.

Yuerr: co6uparn v alanr4gtrpoBarb HayrrHyro, TexHoJlofr4qecKyro v crrrarcrr4r{ecKyro
un0oprr,raquro; rrJraHr4poBarb gKclepr4MeHTaJrbHbre Hayr{Hbre r4ccneAoBaHras n o6lacrn
aHa-rrzru-recKofi xllM'Lrvl, o6pa6artmarr 3KcrIeplIMeHTaJIbHbIe AaHHLIe, rIoAroraBJIIrBarb K
ny6luraquu c'rarurr rr re3r4cr,r AoKnanoB.

Bna4eru: coBpeMeHHbIMI{ MeroAaMr4 gKcnepr4MeHTanr,Hbrx r4ccJleAoBanrafi e o6nacru
ananraraqecrcoft xr4MklLl, Mero.4aMla MaTeMarl4rrecrcofi cTarI,IcrI4KI.,I u MareMarurlecKoro
MoAenI4poBaH]rzr[., rzHSopuaqI4oHHbIMI4 TexHoJrofr4qMlr, B T.q. MeroAarrau pa6orbl c KoMlrblorepoM
I{ gneKTp oHHbrMr4 6 asaMut AaHHbrx.

3. Crpyrcrypa n o6reu ArrcqurrJrr.rur,r

Ta6nuqa I

Bn4 y.re6nofi pa6orsr Bcero qacoB
(axa4enau.recKHe

uacrr)

rlacoe B ceMecrpe
(ara4euuvecKr{e -racnr)

4
O6qufi o6reu 3aq. ea.

qac
J a

J

108 108
I4z uwx'.
rlacu ayArrropHofi pa6oru (ncero): 22 )',
Jlexquu I2 l2
flp arru qe c Kue 3 atflTr4fl t0 10
Jla6oparopsr;e I fipaKTr.rqecKr.re 3aHrrr4fl. rto
rroAfpyrIIaM

0 0

rlacrr BHeayArrropuofi pa6orrr, BKJrroqas
caMocroqreJrr,Hyro pa6orv odyqaroulerocs

50 50

B z4 npouexry'rovH ofi arrecrarlrzr4 (au$. 3 aqer,
KaHArrAarcKuft sxsaNaeu, gxsaj\aen)

36 flraS@epeuqraponauuufi
3ar{eT

36

4. Cucreua orleHrrBaHrrfl



4. 1. Kpurepr4r4 orleHr,r Bala:as. pa6omr o6yvaroquxcx :

1) I(a'{ecrno ocBoeHl,Lfl yue6noro Marepr{ana (ynreHrae ac[]rpaHra HcnoJrb3oBarb
TeopeTLIqecKI4 e 3HaHI4.s rrprr BLr[onHeHI,II4 npaKTirrrecrnx : a4av) ;

2) llpopa6oraHHocrb Bcex acIIeKToB 3aAaHr.rx, o$opvreur4e MarepLraJraB coorBercrBr4r,r c
rpeOonanuxnru, co6ruoAeHl4e ycraHoBneHHbrx cporoB rrpeAcraBJreHu.fl pa6oru Ha rrpoBepKy;

3) Crenem caMocro{TeJlbHocrl4, rnopuecxoft aKTI4BHocrr4,klatrr\r4aruBHoorr4 acrrgpaHToB,
H arr4r{[e SJreMeHToB HOBrr3Hbr B rrp oqecce Bblno JTHeHI{ t zaI.awuil

O6y'larorqnect, He Ha6panruae 61 6ama B TeqeHrre ceMecrpa, v.rrr He corJracHbre c
oqenr<ofi, nonyqeHHoft no arorau reKyilIero KoHTponfl B ceMecrpe, [poxoA-flT rrpoMexyror{Hyro
arrecralll4lo n (poprrle au$SepeHul{poBaHHoro 3arrera rro 6uneratr. llp, rpoBeAeHr4r{
nponaexyrouuofr arrecra{I4l4 pe3ynbrarbl, rroJryqeHurre o6yuarorquuuct B ceMecrpe,
rlepeBoArrcx n Sopuar rpaAI4III4oHnofi oqeuxn B coorBercrBt4r{ co uuca-uofi [epeBoAa 6annos:-

- 60 6annoB rz MeHee - (HeyAoBnerBopr.rrenbHo);

- or 61 ao75 6arroe - (yAoBnerBopr4TenbHo);

- or 76 ao 90 6a-nlon - (xoporuo);

- or 91 ao 100 6allon - ((orJrr4qHo)).

5. Co4epxaHHe AHcrrurrJrr{Hr,r

5. 1. Terr,raruqecrcufi rrJraH ArrcqurrJruubr
Ta6r'uua2

.t\tb

t/n
HauiuenonaHr.re reM mlulu

pa3AeJroB
O6rev Aracqu[Jrr{Hbr (Moayrs), qac.

Bcero Bu4rr aygr{Topuofi pa6orrr
(axa4evuuecKHe .racbt)

lfsrre
BI,IAbI

KOHTAKT

uofi
pa6oru

Jlercqu
*T

rlparcruu
ecKI{e

3AHflTI'I

JIa6oparopHue/
rlpaKTrrqecKrre

3aHqTUS IIO

TIONTDVTITIAM
I 2 aJ 4 5 6 l

t{acon n 4 cenaecrpe 5B I2 10 0 36
Honrre r4rrcrpyMeHTanbHbre
MeTOAT,I B auaJrvtTttqeclcofi
xvIMuu

58 t2 10 0 36

I TeoperuuecKr.re ocHoBbr
rrHcTpyMeHTaJrbHbIX MeTOAOB

4 + 0 0 0

2. CnexrpalrHbre Ir
4uQpaxqlroHHbre MeroAr,r

4 a 0 0 0

a
J CenapaquoHHbre r.r

sneKTpoxHMr.rqecKr{e MeToAbr
aHanv3a

4 4 0 0 0

I TeoperuvecKr.re ocHoBbr
IIHCTpyMeHTaJrbHbrx MeToAoB

AT 0 AT 0 0

CnerrpamHbre H

4nfr paxquoHHbre MeroAbr
4 0 T 0 0

6 CenapaquoHHbre 14

SneKTp oxI4MI{qeCKI{e MeTOALI

aHaIIU3A

2 0 2 0 0

7 [rl$ S epeHrlr4poBaHHbrfi saqer 36 0 0 0 36
I4roro (.Iacos) 58 I2 10 0 36

5.2. C oaepxaHr.r e Arr crlurrJrrr ttr,t (tt o d ynn) rr o reM a M



1. TeoperuqecKrre ocHoBr,r rrHcrpyMeHTaJrbHbrx MeroAoB
OcHoer'I yrreHllfl o crpoeHlu MoneKyn. CraqnoHapnue cocrosur4fl: oneKTpoHHbre,

xone6are:EHue, BparIIareJIbHbIe, flAepHr,Ie cnr4HoBble. Knanronrre r1epexolbl MexAy
craIII{oHapHbIMkI cocro-aHllf,Ml{, BeporrHocrr4 rr npaBr.rna or6opa. Tuntr MoneKynspHr,x
crIeKTpoB: sneKTpoHHrre, rone6arenbHo-BpaqarenbHbre, -flMP, $oroslexrpoHHr,re. Mero4rr
perl4crpa{I{I4 Lr o6pa6orru cneKTpoB. Kauecrneuuufi, Korr4r{ecrBeuurrfi u crpyrrypuufi
cnenrpa-nluuft aHaJIH3. flzQpaxqut gneKTpoMarHr4THbrx BoJrH v gneKTpoHHbx nyrIKoB Ha
ToqeqHbIX o6lerrax I'I KpI,IcraJIJIax. AIcopOIIHoHHbIe xapaKTepr4crr4Kr4 opraHr,rqecKr4x MoneKyJr.
XpouarorpaMMall ee xapal(Tepacrl4Kl4, MeroAbr perncrparlunuo6pa6orr<u. Bpeu sy1ep)KuBa1rrfl
I{ I4HAeKcr,I yAepxl4BaHr4fl., vx cB{3b co crpoeHr4eM MoneKyl cop6ara u cop6eHra. OcnosHrre
M9TOAIIKII xpoMarorpaSuuecroro alurv3a. KaqecrseHHlrft, KolraqecrBeHHbrfi u crpyxrypnrd
xp oMarorp a(pzuecrufi anantr3 .

Crpoeuae pacrBopoB 3neKTponl4ron. 3nexrpoxuMr4qecKrle npoqeccbr r,r r4x MexaHr,r3Mbr.
CraqnouapHrre cocrotHllf, aroMoB Lr MoneKyn: gJreKTpoHHbre, rore6are6Hue,

BpalrlarenbHble, sAepHble clI{HoBbIe. Knanrosrre nepexoAr,r Me)r(Ay crarlraoHapHbrMlr
cocro-sHl4.f,Mll, Bepo.flTHocrl,I 14frpaB:1,na or6opa. Tuurr MoneKynspHr,rx crreKTpoB: gneKTpoHHbre,
xone6arenrHo-BparrlareJllnble, -flMP, SoroenerrpoHHbre. Mero4rr p"."atpiquu u o6pa6orru
crIeKTpoB. KaqecrneuHrtfi, lcoltltllecrBeHubrfi u crpyr<rypurrfi cneKTpanbHstfi" auwtus.

2. CuercrpaJrbHr,re u guspaxqnoHHbre MeroAbr
I44euuaSHKaIIHs xIrMI4qecKIrx coeAlrHeHraft cnerrpeunbnr,IMr4 MeroAaMLr: ucrroJrb3oBaHlreyo-, I4K- ra -flMP-cneKTpocKorILrH Lr Macc-cneKTpoMerptrv. PeHrrenoscKar c[eKTpocKorrr{fl:

MeroA P@3C, Mero,4 rlporfl)Kennofi rourofi crpyKTypbi peirreuoncKoro [ofJror{eHr.r" 1n1Cnn,
EXAFS). Cn.ssr c[eKTpa c upzpo4ofi I4ccneAyeMoro Berrlecrea. BogN{orKHocrrr 14 orpaHr4rreHr,rr.

KoruqecreeHHoe o[peAeneHl.,Ie xuMr,rqecKr,rx gneMeHToB I,r coeAr.,rHeurafi cner<rpaJlbHbrMr4
Mero,{aMI{. r{yncrnureJlbHocrb, ceJIeKTr4BHocrE, tr roqHocrb aHaIrv3a. Cnequsulca MeroArrKH
aEanLr3a B gKorol'l4qecKoM MoHIrropI{Hre. CrpyrrypHr,tfi cnexrpalr,Hufi alurr43. Onpe4enenne
crpyKrypHlrx (pparueHToB MoneKynbl (paguranu, Syur<qzoHaJrr,Hbre fpynnbr, rr4n cKeJrera,
KparHbte cBt3vr u r.,I.).

Conpenreuur,re 4u0paxrouerpuqecKfie MeroAbr: peHTreHoBcKafl 4raspaxrorr,rerpLrfl,
4u0par<qux Hl43Ko3Heprerl4rrecKux (nre4neHnux) oneKTpoHon (LEED), pacceflHkre r'oHHbrx
ryqKoB Husxofi 3HeprI4LI (LEIS), paccerHue peHrreHoBcxux lyuefi rpr4 Manbrx yrnax (XANES),
lpocBeqrzBaroruar / cxanupyrorqa{ 3neKTpoHnas MLrKpo cKortlrq.

Cranupyioqar ryHHe rrbHas. Mr4KpocKortn_{.
tr4cnomsoeaHrre cIIeKTpanLHLIX MeroAoB An.[ uccneAoBanr4s crpyKTypbr MoneKyJr rr

TBepAbIX TeJI' KarzL[a3 aropoB, MexaHI'I3MoB xl'IMlrqecxux pear[ufi .

3. cenap aqrroHHbre I{ 3JreKTp oxr.rM'rrecKrre MeroAr,r aHaJrrr3 a
Wgentu$uKalllr.u opraHllqecKlzx coe4uneuuft xpoMarofpa$uvecxnrru MeroAaMr.r:

I4crloJlb3oBanIae fXX- u B3XX-MeroAoB. MeroAu rroBbrrrreHr4s Kar{ecrBa xpoMarorpaMMbr,
no46op AereKTopoB, KoJIoHoK, HeloABLIXHbrx Sa^:, oJrroeHToB, TeMrreparypHbrx pexrzMoB.
KanullxpHnrfi olerrpo$opes. Bogltoxno crrr 14 orpaHrzr{eHr4l oenaparlrroHgbrx MeroAoB.

KolaqecrneHHoe orrpereneHlle I4oHoB u opfaHnqecKr{x coeAr.rHeHrrft cenapaqr{oHHr,rMr.r
MeroAaMI'I' r{yncrnureJlbHocrb, ceJleKTrzBHocrb H ToqHocrb aHaJrv3a. Cneqn$I.IKa MeroAr4Kr.r
AHAJILI3A B 3KONOII1ILIECKOM MO HI4TOPI,IHI'E.

Crpyr<rypurtfi xpotr,tarorpa0uuecxnfi. a:e,astus. I4H4excbr yAepr(I{Ba:Hkrfl, r4x cB.f,3b co
crpoeHl4eM MoneKyn. Onpe4eleHIae crpyKTypHr,IX SparnreuroB MoneKynr,r (pa4uralrr,
SyHxquouanrnbre fpylrrbr, THrr cKeJrera, KparHbre cBfl3krra r.A.).

Honoe B sneKTpoxHMI{qecKI4x MeroAax alarrv3a rroreHrlr{oM erpLrn, BoJrbTaMrrepoMerpr4r.r,
KynoHoMeTpr.lv, 3JreKTpOrpaBr4MeTpHr,r.



Ns

TEMbI

Tenrr (D oprr.lu CP C, nrlrouax rpe6on aHlre K loAf oroBKe K
3AHflTVIflM

TeoperuuecKr4e ocHoBbr
rrHcTpyMeHTanbHbIX MeTOAOB

r{renne o6ssaremuoft rz 4otolH}rreJlbuofi
nr{reparypq. llpopa6ouca nexqufi .

2. CuexrpalnHbre r{

4u$paxquonHbre MeroAbr

r{resue o6ssaremHofi rz gonolnurelrHofi
Jrr{reparyprr. llpopa6oma ler{nft .

a
J. CenapaqnoHHbre 14

SneKTp o xI4Mr4 q e cKrI e M eTOAbI

aHurtI3a

r{renne o6sgarenruofi ra Aononnurelrnofi
nr{reparyprr. llpopa6orra nexqufi .

AT. [u$ SepeHrlr4poBaHHr,rfi sa.rer CaMo crosreJrbuo e r{3freHr,re 3 aAaHHoro Marepr,Iana

6. Y.re6uo-MeroAuqecrcoe o6ecneqeHr{e u
o6yuarcrquxcn

rrJraHrrpoBaHr{e caMocroflTeJrr,Hofi pa6orrr

Ta6nnqa 3

@opurr KoHTpons caMocro.flTelrnofi pa6omr:
- qreHlre o6-flsarenbuofi n 4ouolszrenrHofi nr{Teparypbr - rrpoBep lrlazr alaJru3 KoHcrreKToB

nelcqnfi u yue6uofi nuTeparypbl, ycrHble olpocbr pr KoHTponEHbre 3aAaHr4.rr, AoKJraAbr B Bri.4e
rrpe3eHTarlrzft Ha npaxr[qecKr4x 3aH{Tt4rx;

- no.4roroBKa rlpesenraU.uit rI AoKnaIoB - 3acnyrrprBaHrze r.r o6cyN4eHrze ycrHbrx
AoKJraAoB, coo6rqesuft . nrrcrynleHzfi .

7. Ilpouexyrorruarr arrecrarlrrs rro Ar{cqurrJrr{He (Mogylro)

7.1. oqeuoqHble MarepLIaJIbI Arq rrpoBe4eHrrs [poMexyroqHofi arrecrarluu 11o
A rr cr-lun Jt [rue (uogy;r ro)

llpu nponenenm npoMe)I(yro.rHoff arrecra\r4r4pe3ynbrarbr, [oryqeHurre o6yvaroqr.rMc-rr
B ceMecrpe, nepeBoA.flrc.a n Qopnrar rpaAl{Il[ounoit orleHKr.r B coorBercrBr,r?r co rlrralofi [epeBoAa
6arros:

- 60 6annoB r4 MeHee - (HeyAoBnerBopr{Tenbuo);

- or 61 rc 15 6aruon - (yAoBne'r.tsopr.rrenbHo);

- or 76 ao 90 6ar:roe - (xopomo>;

- or 91 Ao 100 6allon - ((orJrr.rquo).

o6yualoqaec[, He ua6panruue 61 6mm B TerreHre ceMecrpa, r,rJrn He corJracHbre c
oqeuxofi, [onyqeHHoft no iarorarra reKyllero KoHTpon{ B ceMecrpe, npoxoAsr rrpoMe}KyrorrHyro
arrecrallzrc n Qoprrae auQ$eperull4poBaHHoro 3aqera uo 6urerau. Co6eceAoBaHr{e r4Meer rlenbro
BbIlIBrIeHI.'Ie ypOBHq OCBOeHUS AI{CI{r4[nr{HBI, XapaKTepr{3}Toqefo 3HaHr.rr o6yqaroruerocfl B
c o o TB eTCTB r{14 C O rrp eI en eH H6IM r4 K OMrr eTeHrI lIfll/rLr.

Bonpocrr rc guSSepeHrlr{poBaHHoMy 3arrery
1. craquoHapurre cocro-fiHrzq aroMoB Lr MoneKyn: sneKTpoHubre,

Bparqarenr,Hbre, sAepHbre cfrl4HoBbre. KsaHrosrle [epexoAr,I MexAy
co cro_rlHr4rMtr, B ep otrHocrrr v np aBLrna o16 opa.

KOJICOATEJIbHbIC,

cTarlr4oHapHbrMr.r

2. Tunu aroMHbIX u MoneKyntpnblx crreKTpoB: onerTpoHHbre, rcore6are6uo-
Bpaularenbulre, -flMP, QoroelerrpoHHble. Mero4u pefrrcrpaquu u o6pa6orKrr crreKTpoB.

3. Ka'recreeHnrtfi, KoJll4qecrBeunrrfi rr crpyKTypusrfi cnercrpaniurui aHaJrn3.
4. [u0par<qrrr gJreKTpoMafHrrrHbrx BoJrH r4 3neKTpoHHbrx nyrrKoB Ha roqeqnrrx o6rerrax

14 Kpl{cTanna(.
5. A4cop6qlrouHble xapaKTepHcrLIKI,I opraHurrecKrax MoJreKyn. XpouarorpaMMa r{ ee

xapaKTeplzcrtr'IKl{, MeroAbI pefl{crparll4l{ n o6pa6orxu. Bpevrx y,{epxr.{BaHr{r v r4HAeKcbr
yAepxr4BaHLrs,, rlx cBs3b co crpoeHrzeM MOJreKyl cop6ara u cop6eHra.



6. o*rosHrre MeroAr.rKr4 xpoMarorpa$rauecxoro aHaJrvsa.
K O Jrr4qe crB eHnrrft rz crpyKTypH rrfi xp otr aro rp a(p uue c rcufr attwrug .

Kauecrnenurrfi,

7. Cr:poeHue pacrBopoB oneKTponuros. 3rexrpoxuM.aqecKue rrpoueccbr H rrx MexaHrr3Mbr.
8. I4geutu$uKalll{fl xLIMI4qecKI4x coe4uueuufi cleKTpaJrbHbrMrr MeroAaMr4:

rrcrro Jrb3 oB aurae Y@ -, WK- u f MP - cuerrp o cKorrnl{ r4 Macc- cfreKTp oMerpr,ru.
9. Peurreuoncrcas crleKrpocxorlrl.fl: Meror PO3C, MeroA nporrxceuuofi :roHrofi

crpyKrypbr peurreHoB cKoro rro rrortsHr.rx (lITCp[, EXAF S ).
10. Cnxsr cleKTpa c upupolofi uccneryeMoro Beqecrna. BosldoxHocrrr H orpanr,rqeHu.f,.
1 1. Koru'IecreeHHoe onpeAeneHrre xrrMr4qecKr4x 3JreMeHToB pr coe.4rlneuzfr

crIeKTpanLHbIMI4 MeroAauu. rIyncrBI4TeJILHocrb, ceJreKTI4BHocrE LI Tor{Hocr}, aH:aJr43a.
12. Crpyxrypunrft cnerrpalsnrrfr aHaJrr43. Onpe4ereuue crpyKrypHr,rx Sparwreuron

MoneKynbr (pa4raranrr, SyHxIIuoHaJIbHbre fpynnbr, Tr,rrr cKeJrera, Kpargbre cBr3pr 
" 

t.a.).
13. ConpenaeHHble 4z$parronaerpuqecKr4e MeroAbr: peHTreHoBcnaa 4u6paKToMerpr4{,

4Ia(fpaxqux HI43Ko3HeprerLIqecKLIX (rr,re4neuHux) oneKTpoHon (LEED), pacceflHvre r4oHHr,x
lyrrKoB uIasNoft sHeprI{I{ (LEIS), paccerHr.re peHTreHoBcxux lyueft rrpn MilJrbrx yurax (XANES),
IIpo cBerrr4B aroruiu / cxauupyrouas sneKTpoHHas Mr4Kpo cKorrr4{.

14. CxanraplrorlarryHHeJrbHa.f, Mr.rKpocKorrz{. 
I. 15. Izlcnonb3oBaHrle cleKTpanbHlx MeroAoB An{ r4ccneAoBaHrz{ crpyKTyprr MoneKyn r.r

TBepAbIX TeJI, KaraJII{3 aropoB, MexaHI'I3MoB xl4Ml4qecr<rzx pearqufi .

16. Llaerrll(pzraqux opraHuqecKlrx coeArtrennfi xpoMarorpa$uuecxunar4 Mero.4aMr.r:
IrcrroJrr,3oBanue fXX- z BSXX-MeroAoB.

17. Mero4bl rIoBbIIrIeHI4s KaqecrBa xpoMarorpaMMbr, no46op AereKTopoB, KoJroHoK,
HeIIoABIllIGbrx 0a3, 3JIIoeHToB, TeMrleparypHbrx pexr4MoB. Kanzlnxpurrfi enerrpolfopes.
B osttdortHo crkt 14 orpaHr.rrreHr.r.s ceflap arl]loHHbrx MeroAoB.

18. Kora'{ecrneHHoe orrpeAeneHlre rroHoB u opraHrrqecKrrx coe4rzneuuft
cetrapal{noHHblMl'I MeroAaMI4. HyncrnnreJlbHocrb, ceJreKTr4BHocrb pI TorrHocrb aluru3a.

19. Crpynrypurrfi xpouarorpa$uuecrzft aHNrLr3. ZuAercr,r yAep)Kr{BaHvrfl, lrx cB.s3b co
crpoeHHeM MoneKyn. Onpe4eleuue crpyKrypHblx (pparnaenroB MoneKynbr (pa4urcanrr,
SynnquonanbHble fpylrrbr, Tr4rI cKeJrera, KparHr,Ie cB_f,3u u r.A.).

20. Hoeoe B gJIeKTpoxI.{MIzrrecKIzx MeroAax a*ururga: IroreHrlrroM erpvrkr,
BoJrrlTaMrrepoMeTpr4rz, KynoHoMeTpHt r, 3JreKTpofpaBrzMeTpr4z.

8. Y'{e6Ho-MeroAuqecKoe H lrusopruaqrrouHoe odecneqerure ArrcrlulJrrrHbr (nnogyrn)

8.1. OuronHaq Jrureparypa:
1' @ugu'IecKrle MeroAr'I lIccJIeAoBa:n:as. r4 HX rrpaKTurrccKoe rlpr4MeHeHr{e B xI,rMI4r{ecKoM

aHaJII'I3e : I{3,4aHIre BTopoe, nepepa6oraHHoe I,I AononHeHHoe. yue6Hoe uoco6ue / H. f. -fprrruen,
Io. H. Me4ne4en, M.14. Toxapen lu ap.]. @ugu.recKze MeroAbr r.rccneAoBaHus.hr4x rrpaKrur{ecKoe
IIpLIMeHeHI4e B xuMl4r{ecKoM aHaJIIIse,2024-10-01. Mocxea: flpouereft,2015.196 c.ISBN 978-
5-9906134-6-r.2.

2. Bymtnt<on, f. K. Mero4rr Ia Aocrr.rxeHrrs coBpeueHnofi aHar[Tr.rqecr<ofr xnurau
[3nerrpoHHlIfi pecypc] / Eyauuxon f. It., Bepurunrzu B. tr4., E"t .us f. A., Kapqona JI. A.,
rle6e4en A. T., Masyp A. M., MaficrpeHrco B. H., llpocxypnuH M. A., llynuruen A. A.,
lLlexosqona T. H., IllnuryH O. A., -f,umnu C. H.2-e r43A., crep.-Casxr-flerep6ypr : Jlaur, 2021.
588 c. ISBN 978-5-8114-7962-1.

8.2. {ono.rrnnTeJrr,Haq rurepar.ypa :

1. Aua-nr,rrnqecKa{ xr.rMr4.f,: xuMlrrrecKIae MeroAbr alaJrusa: y.re6uur< / E. f. Bnacoea, A. o.
xyxon, 14. qr. Koroc_ona [u ap.] ; ror peAarqueft o. M. llerpyxuHa, JI.E. Kyeueqonoir. _2_e
1434. - Mocxsa : Jla60paropux suauuir,202I. 

- 467 c. - ISBN g7g-5-g320g--502-g. 
- Ter<cr :

srerrpoHunrfi // Jlasr : 3neKTpouno-6u6rrrorerrgar clrcreMa. uRL:



https://e.lanbook.com/booW166725 (aara o6parrleHux: 05.01 .2022). - Pexrnrr,r Aocryrra: Ant
aBToprz3. frorrb3oBareleft .

2. Aroruso-a6cop6quonutrfi aHanks: yve6noe noco6rae / A. A. faueen, C. E. IllonyrroB,
A. A. llynuruen, A. A. FolturanoB. - CaHnr-llerep6ypr : Jlaut, 201I. - 304 c. - ISBN 978-
5-81 14-1 Ill -7 . - Texcr : 3neKrpoHustit llJlaur : eneKrpoHHo-6u6maorerrHaf, cucreMa. - URL:
https://e.lanbook.corn/book/4028 (lara o6parqeurEx: 5.01 .2022). 

- PeNranr Aocryra: Ans
aBTopr{3. nonrsonarerefr .

3. Molerynxpuo-a6cop6quounrtfr ueroA anurr43a opraHr.rqecKr.rx Berrrecrn : yue6uo-
Msroll4rlecxoe uoco6ue I E. B. 9eplanqena, I,1. B. fefi4e, B. f. Kuraena, B. M. 3ucxun ; no4
pe4axqueft X4. B . fefiAe, Hayunufi pelaKrop H. II. Bemcna.s. 

- Enar:epun6ypr : VpOV, 2015.

- 96 c. - ISBN 978'5-7996-1567-3.- Texcr: sneKrpoH:ertfill IIanr: orreKrpoHHo-
6u6il4ore'rHas cl4creMa. URL: https://e.lanbook.com/book/98423 (gara o6parqenux:
5.0I.2022). - Pexrzl,r Aocryla: Ans aBTopr,rg. nonrsosarereff.

4. Crteen, C. H. Brrcoxoe$senrunnax )nnAKocrHafi xpoMarorpa$ux: alaJrkrryr1a,
Susuuecxax xLrMr4s, pacrlo3HaBaHr4e MHoroKoMrroHeHTHbrx ctrcreM : yue6noe uoco6ne I C. H.
Crrten, B. A. fanptrrrrna. 

- Cauxr*flerep6ypr : Jlanr, 2013. - 256 c. - ISBN 978-5-8114-
1377-5' - Texcr : sneKTpoH:nrrfi ll lIaus : oneKrpoHso-6ra6nuoreqHar cracreMa. - URL:
https://e.lanbook.com/book/5108 (tara o6parqenux: 5.01 .2022). - Pexnna Aocryna: Anf,
aBTopI43. nomgoearerefi .

5. Jle(fe4ona, O. B. MonexyrrpHat crreKTpocKorrrl-s : yre6iro-vreroAr.rqecKoe noco6rae / O.
B. Jle6e4ona, C. A. Lllm,rxos. 

-Vlsanoeo 
: I4fXTy,2016. 

- 95 c. - Texcr : sneKrpoHusft ll
Jlaur : 3neKrpoHuo-6u6nzorerrHafl crrcreMa. - URL: https://e.lanbook.com/book/96f10 (11;g;a
o6parrleuux : 5 .0r .2022). - PexuM Aocryna: Ans aBTopH3. noJrb3osarerefi .

5.Yuapona, H. H. Bne4enue B xeMoMerpuxy : y.re6Ho-MeroAr{rrecKoe noco6ue / H. H.
Yuapona, H. VI. Baneena. Bne4euue B xeMoMerpuxy,2025-04-18. Kasanr : Irlg.4arelrcrno
KHI4Ty, 2020.116 c. ISBN 978-5-7882-2843-3.

8.3. I4nrepHer-pecypcbr:
http://e-library.ru
http:lle.lanbook.com
http ://chemistry-chemists. com/Uchebniki.html
http://chemport.ru/
http://www.anchem.ru
http ://knigo zillaruD 266 -analiticheskaj a-khimij a..html
http ://www.nofollow.ru/detail 1 06408.htm
http://techbiblio.ru/index.php?option:com content&task:blogcategory&id:149&Itemid

:310
http ://nehudlit. ru/books/detail75 1 4.html
krttp : I I w eb -1o c al. rudn. ru/web-lo calldi s c/di s c 4329 I
http : I I ar chl e. neicon. ru/xmlui/ Apxun nuyr""r* xypHarroB

Easrr 4auHbrx, IocryrrHbre B paMKax Harlr{oHanbuofi uo4nracxu
https ://rd. springer.com/
https : //onlinelibrary. wi1ey. com/
https ://www j stor. org/
https ://www. cambridge. org/core

Poccufi cxne 6a:r,r AaHHbrx :

https : //grebennikon.ru/
https ://dlib. eastview. com/browse
hfQs/eduyrdss.adue/
https ://www. iprbookshop.ru/
https://urait.rul



9. Ilepeueun unr[opMaqrroHHblx rexuoJrorufi, ucuoJrr,3yeMbrx rrpu ocyqecrBJreurru
o 6p aron areJrbHoro rrp oqecca rro AtrcquilJruHe (ruogyrro) :

Jluqen:uosuoe fIO:
llnar(fopnra [nfl. sneKrpoHHoro o6yleuuq Microsoft Teams:

- Cno6ogno pac[pocrpaHfleMoe fIO, B ToM rrrrcJre orerrecrBeHHoro rrporr3BoAcrBa:
llcnomsonaHlle rHrIoBbIX KoMrrbrorepHbrx nporpaMM (Excel, Word, PowerPoint) ans
peIIIeHI,Ifl BbIr{I4CTI,ITeJIbHEIX 3Ailaq, COCTaBJIeHI4fl OTqeTOB IA npeeeuraquft.

10. Texuuqecrcrre cpeAcrBa Ir MarepuaJrbHo-TexHr{qecKoe o6ecueqeurre Aucqu[JrrrHbr
(uo4y.nn)

Mylrrulre gufiuax yue6nal ay nr4-ropus. An{ rrpoBe AeHkrA
ocHarrleHa cneAyrotrlr4Mlr rexHr4qecKr4Mr4 cpeAcrBaMu o6yueuun
rrae6e.nr, AocKa ay1arropnafl. Mynbrr{Me4ufinoe [poeKrlrroHHoe r4

rlepcouaJrbnrrfi xounuorep.
Mylsrrznae 4ufiwax yve6nax ay ArrropLrfl, Ans [poBe 1euufl.

ocHaxleHa cneAyroqr4Mr4 Texur,rqecKrrMr{ cpeAcrBaMra o6yueHral
ue6enr, AocKa ayAr.rropHaq, MyJrbrr.rMe4uftuoe [poeKrlr{oHHoe ra

OOYTIArcUII{MC'I tIO BbITIOJIHEHIIIO

sawgrufr, JreKur4oHHoro rrrna
u o6opygoBaHr{eM: y.re6uar

aKycrurrecKoe o6opy4oBaHrre,

sanxruft ceMr.{HapcKoro rkrrra
u o6opy4oBaHr4eM: yue6uar

aKycrr4qecKoe o6opy4oBaHr{e,
rlepcoHanburrft rorranuorep.

[lx cauocro-f,TeJlbHofi pa6oru acrlupaHTon Heo6xo4r{M Aocryrr B KoMrrbrorepHuft Krracc,
nruerourufi Bbrxon n Irlsrepner.

11. CpegcrBa aAarITaIIrr\r [peroAaBaHr{fl Ar.rcqurrJrnHbr (ruoayrn) rc norpe6nocrflM
JII{q C OfpaIIIIqeHHLIMII BO3MO)KHOCTflMH

B cnyqae Heo6xo4rluocttt, o6yvarorquucx v3 rrr.IcJra nr4rl c orpaHr.IqegHbrMr4
Bo3MoxHocrtMll 3loponrr (no 3atBJIeHLIro o6yuarorqerocx) lroryr npeAnat-d-tbcs. oAHr.r r,r3
cner)'iollll4x BapLiaHToB Bocrlpl{rrr4;r uuSopuaqzu c f{eroM ux Lrlx.prBzr24yurbHbrx
ncuxo0u:uqecKlzx oco6enHoctefi, n roM rrr4cne c nplrMeueHr4eM 3neKTpoHHoro o6yreunx u
AlrcraHurroHHbrx rexHonorufi :

- Ins nuq c HapymeHkrflMrr 3peHr-s: n neqarsofi Sopnae yBenuqeHHunr rupuQrona; n (fopnae
3neKrpoHHofo AoKyMeHTa; B @oprvre ayltuo$aiuta (nepeno4 yue6urrx Marepr{anoB B
ay4n o Q oprrr ar) ; u n4z u,rAyaJrb Hbre 3 ananLr s. H Ko H cyn br ar\Lrrr.

- Antr nuq c HapyllreHrrflMrlr cnyxa: s ne.rarHofi $oprrre; n Soprrae sneKTpoHHoro IoKyMeHTa;
LrH4krBrInyanbHbre3aAaHr,r.sr4KoHcyJlbTar\uv.

- Ans IHII c HapyrIeHLrAMrr olopHo-ABr4fareJrbHofo annapara: B neqarHoft (fopue; n $opue
3neKTpoHHoro AoKyMeHTa; B Qopue ayguo$afirra; r4n[r4Btr[yanbHbre 3allal:lrfl 14 KoHcyJrbr arrhvr.

12. Meroguvecnue peKoMeHAarI[u
caMocrosrenuroii pa6oru

Pery:rrpnoe qreHlze BbI[ycKoB Hayr{Hr,rx o6:opurrx xypHanoB rro aHaJrr.ITg.recKofi u
sKoJlon4qecroft xalfi'Ir,r (AuanurnuecKas xtrMns' Chemosphere, Environmental Science &,
Technology, Trends in Environmental Analytical Chemistry, Aua:rurLrKara Kourporb, 3rororu-a
r{ tIpoMbIIrIJIeHHocrb PoccHu, Becrnux Torracxoro rIoJII4TexHIrrIecKofo yHrrBepcr{Tera, Geo Assets
Engineering, Teopernqecrarl LI nprrKnaAHa-s oKorornx, Becrnrax Torrcno.o yrrruepcrrrera,
Wzeectus BY3on. Xutvtus u xuMur{ecKar rexHoJrorur, I4sseurus. PAH. Cepux xr{MI4rrecKafl,
Slconorn.recKafl xr4Mr4 fl. Lr ;1p.).

CarrlocrosreJlbnoe rInaHIzpoBaHVe H rrccneAoBanufi e o6racrn HccneAoBanns o6rexron
oKpylKaloqefi cpe4rt c rloMonlbro coBpeMeuHbrx r4HcrplueHTaJrbHbrx MeroAoB rr rroAXoAoB.

Ka'Iecreo ocBoeHu.f, yve6uoro Marepuana orleHrrBaercfl rro yMeHlrro acrrr4paHTa
I{CrIOJIb3OBaTb TeopeTI4qecKl4e 3IJ.A]J.lf^fl, trpr4 BbIrIoJIHeHHr4 npaKTuqecKux 3aAarr, ro cTerreHI,I
npopa6orauHocrll Bcex acrIeKToB 3analus., o$opnaneuuro Marepl4ana, co6mo4eHrrro
ycraHoBneHHbIX cpoKoB rIpeAcraBJIeHI4.tI pa6omr Ha npoBepKy, crerreHr4 caMocrosrerbHocru.



TBOprrecKoH aKTI,IBHOCTLT, iJaJfi4qldro 3JTeMeHTOB HOBT,I3HbI Ir OpI{fI4HanbHOCTI,I TIOAXOIa [p]I
B bIII O JIHEH I4 KI 3 AIIA]d]/rilI.


