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1. floscnnreJrbnas 3anllcKa

Ile"rrr rrlcqurlJrrrHbl :

c$opnaraponarb, 3aKperruTb H pacrxupr4Tb y acFlrpaHToB 3HaHns s o6racrl4 coBpeMeHHbIX

r{HcrpyMeHTaJrbHbIX MeroAoB r4ccrreAoBantrfl, a raKxe nupa6orarb cucreMHblft noAxoA K peIIreHIlIo

vr anuru3y crpyKTypHbrx H Ar.rHaMur{ecKHX 3aAar{ s o6racrl4 Ll3yqeHvt crpoeHl4fl pI ApyrHX

xr4MprqecKr4x prccrelonaHr4ft opraHl4rrecKux coeg4neuufi, nonfreHHblx pauee Ha ocHoBe

Teoperr4r{ecKnx r4 npaKTr.{qecrnx:uauufi, .rro ueo6xo4unao Anr eSSexrHBHoro ocBoeH}ltr ocHoeHofi

npo$eccuonalnHoft o6pasonarelrnoft ilporpaMM+I nocneBy3oBcKoro upo(feccuoHaJlbHofo

o6pasonaHux (acnupairrypa) no Ha[paBJreHurc 04.06.01 Xr.rrrar.{ecxne HayKLI (OpraHlauecraa

xuuua) u no.{roroBKl4 KaHAuAarcKoft AI4ccepraII}Iu.

3aAaqn AIrcqurIJrHHbI :

- HMeTb rrpoqHbre npeAcTaBneHHfl o BO3MOFHOCTflX U OrpaHI4qeHI4tX I4CtIO-lIb3OBaHI4t

co BpeM eHHrx Susu vecKl4x Mero,{oB IIccJIeAo Banr4n;

- yMeTb onpeAenrzrb HeAocrarKr4 14 rrper,rMyrl\ecTBa npuJroxeHat susuuecxux MeroAoB

I4CCJIe.IIOBaHVfl. B CTATUT{HbIX I,I .{I4HaMUrIeCKI,IX {BJIeHIr.flX XI,'I.ldr4t\"

- rrMerb rorrHbre rrpeAcraBneHl4r o cneqn0urce 14 Bcex I4HcrpyMeHTaJIbHbIX Bo3MoxHocrtx

KaxAoro rpueu.recroro MeroAa I4ccJIeAoBaH[s;

- r.rMerb Bo3MoxHocru cQoprvrupoBarb B Kar4ecrBe HeIIpeMeHHoro ycJIoBI4.a ycneilrHoro

[prrMeHeHr,rx SnrnuecKr4x MeroAoB r,rccneAoBanvrq Hpo6xoAl4Mocrb nonyqeHr4s vr ucrloJlb3oBaHut

Bo rt3aI4MocBfl3lr KoJII{qecrBeHHbIX MaKpocKorruqepKux AaHHbIX (uacrorsr LI3ryr{eHl4fl vrlwr

IrornoIqeHI4 fl. rr ux HHTeHcv BHocrr) pa:lnqublx Bp{AoB crIeKTpocKonI4I4;

- yMerb npoAeMoHcrpr4poBarb B AoKa3arer4ruofi $oplte ycrreirlHocrF, KoMn.IIeKc]Ioro

[praMeHeHr,rfl pa3nuqnblx M eroAoB Su suuecro ro I{ccnq.qo BaHnfl .

1.1. Mecro Arrcqr{nJrrunr (uogynn) n crpgnrype odpa3oBareJlbHofi nporpau*lu

fiauuat. A]rcurnnr{Ha BXoALrr s 6roK El Eror{ 1 <AucunnJII,IHbI (uoayln)> (napnarnnual
rracrb, o6gsarelrnue 4ucqun.nuusr). Ann ycrrElxHoro ocBoeul4t Aauuofr AI4cLII4IInI{HF,I

o6yualouluec.x AoJrxHbr BnaAerb reoperr.rtrecKuMu rrpe4craBnenuflMlr s o6racrl4 crpoerluf,

opraHr4qecKux BerrlecrB, ocuoBaMr4 crreKTpanbnbrx r4 4poMarorpaQuuecrcllx Mero.uoB.

lloporonrre 3HaHH.s r{ yMerrns o6yuarorqerocx:

3sarr: Teoperr4qecKue ocHoBbI cTIeKTpaJIFHbIX u

HCCJTeAOB aHr4.rr ; CTpyKTypHbIe MOIeJII4 Opf aHI,IqeCKI4X \,{OneKyJL

xpoMarorpa$uuecxux MeroAoB

Yvrerr: co6uparu u aHaJlr{3prpoBarb nayuufro, TexnoJlorfiqecKyfo Lr crarl4crflr{ecKyro

rauSoprr,raqraro; [naHr,rpoBarb sKc[repr,rMeHTaJrbHbre HayqHble IrccJreAoBaHLIs n o6lacru
oprauuuecxoft xI/rMI,ru, o6pa6arrmau oKcnep[MeHTaJrbr{ble AaHHbIe, rIoAroraBJIl'z'Batb K

ny6ruraqur4 crarbr{ u re3r4cbl AoKna/{oB.

B.laAerr: coBpeMeHHbrMr4 MeroAaMLr srcnepuueHTaJrbHbx nccneAonalraft e o6racru

opraulr.recrofi xIrMI/tr4, MeroAaMr,r MareMarl4qecKpfo MoAenI4poBa:au.fl, rauSoprtaaur4oHHbIMr4

TexHoJrorr4.rrMlr, B T.!r. MeroAaMri pa6orn co cnqqrranbHbrMra pacqerHblMil [porpaMMaMn ,r

3JlerTpoHurtrrau 6asaN,II,{ AaHHbrx.

1.2. Kopruereuquu o6yuarcrqerocfl, Sopnarapyeryrue B pe3yJrbrare ocBoeHus gaurrofi

.qrr cqrrrrJr rr nu (u o dy nn)
B pesynrrare ocBoeHr,rr OfI eunycKHr{K Aon}Kery o6nalarb cneAyrour4Mr.t KoMrrereHrrntrMn:

nK-2 - Cnoco6uocrb r.rcroJrb3oBarb coBpeMeHuyro HayqHyro anlaparypy r,r MeroAbr rpusnro-

xr4Ml4llecKoro aHaJrr43a, I4crroJrb3yeMble rrpr4 BbInonF{eHr{I{ HayqHblx I4ccJIeAoBaHufi n o6nacru

oprauuuecrofi xr{Mrrr4 (aleueHtHrrfi anaJrn3, qa3oBas u xI,IAKocrHaJI xpoMarorpa$nx,

non{puMerpr4fl, .f,MP, 3nP, I,IK, KP, Y(D-cuerrpocKorr}I.s, Macc-creKTpoMerpl4s,

peHrrenocrpyxrypHrrfi alrarns).



IIK-3 - Cnoco6socrb rpaMorHo rrpeAcraBJrsrb pe3ynbrarbr HayqHbrx uccneAoBauufi (nayvuue

arurbrr u o6:opu, AoKJIaAbI, rrpe3elrrarlur4, Hayq:r'r,xe orlrerbl, KaHAr4AarcKafl Aucceprarlux) u

coorBercrBnn c rlplaHfiTbrMr4 n o6racrn opranuuecxofr xnv,upr HopMaMH vt rrpaBr.rJraMu,

oayulecTBn{Tb npelloAaBaTenbcnyro Ar3rTeJrr;HocTb no xl4Mr4qec.Kr.rM r4 cMe}r(HbrM lrrcrlr4rrJrHHaM.

Kor u Har4MgHoBaHve

KOMIICTEHqI{IA

flralrzpyenbr e pe3ynbramr o6y.reuux

(sHaHuenne/$yuxquoua,unrre)

nK-2 - Cnoco6uocrb HcrroJrb3oBarb

coBpeMeHHyro HayrrHyro

ailnaparypy H MeroAbr $r.i:nrco-
XHMHI{ECKOIO AHATIT43A,

I4CnOIb3yeMbre npI4 BbrrroJrrrelrr4rr

HayqHbrx HccneAoBaHuft e o6racru
oprauuvecxofi xrrMrrr,r

(a.rrerueHrHrrft aH€IJrIfr3, ra3oBar u
xnAKocrHas xpoMarorpaSux,
ron.rrpuMerprrr, fIMP, 3nP, I4K,
KP, Y(D-cnenrpocKorrzr, Macc-

cneKTpoMeTpufl,

pel rrreHocrpyrrypr r urfi aua:rn:)

3saer ocHoBHoe cepniuroe o6opygonaHrre Anrr Ka)r(Aoro

paccMarpr4BaeMoro rpusuuecroro MeroAa uccne4oBaHut

BeruecrB (yO., I4K-, I,iP, 3lIP, -flMP- creKrpocxorruq,

Macc-crleKTpoMerplrrr, peHTreHocrpymypuufr anzurus);

MareMarr4rrecKr4e aJrroprrrMbr 14 MeroAbr o6pa6orxu
ilepBHr{HbIX |CIIeKTpOCKOIII4TIeCKI,IX LI

cIIeKTpOMeTpI4qeCKUX lIaHHbrx.

Ynreer nrr6parr, coorBercrBeHHo frocrasreHuofi 3aAaqe

r4ccJleAoBaHr,r.f, Tor a;;ru uHofr Br,IA cner(TpocKorruu

(onpe4enurr Aocror4lrcrBa H HeAocrarKr4, a raKlr(e

o6:racru npIaMeHeHHx); xorra6uHr4poBarb B pa3rnr{Hbrx

cor{eraHr4.qx ABa u 6o.nee cneKTpanr,Frbx MeroAoB Ar.[
AOCTT4)r(eHr4.f, n0JrrrOrfo onpeAeneHrr{ c'rpyKTypbr

I4CCneAyeMOf O BeUIeCTBa

IIK-3 - Cnoco6Hocrb fpaMorHo

[peAcTaBn{Tb pe3ynbTaTbr

Hayqnbrx HccJreAoBanufi (nayuuue

crarbr4 14 o6:opu, AoKrraAr,r,

[pe3eHTauLIH, Hayr{Hble OTqeTbI,

KaHAHAarcKafl 4nccepraqua) B

cooTBeTcTBI4H C TTpIZH'ITbIMI{ B

o6lacru opranuvecxofr xr{Mr.u4

HOpMaMr4 lr rrpaBr{JraMH,

ocyr{ecTBnsTb rrpeno.4aBaTenbcKyro

AeqTenbHocTb IIo xuMI4r{ecKHM U

CME}KHbIM .4H CUI{II JII{HAM

3Hagr ocHoBHbre MeroAbr npeAcraBJreHl4q vr

o(poprraneuus pe3ynbraroB rrpoBeAeHHbrx HayqHbrx

ncc:re4onauufr, coAeplraHr{e H crpyKTypy Hayr{Hbrx

crarefi, o6sopon, Aorcra4oB, npeseuraqraii, HayqHbtx

orr{eroB, KaHAuAarcrofi 4ucceprarlltr4 B coorBercrBu}r c

rpr4H;{TbrMu s o6racrr.r opraHr.rqecroft xr4Mr4r4 HopMaMr4 rr

rrpaBr4naMrz; 3uaer B3ataMocBr3b opf aHr4rrecrcofi xuMHLr c

Ap yf r4Mr4 H ayK aM rr, M euo Ar4 Kr.r IIp en o,4 aB aEr4tr xn,l.lLrpt

Vlteer IIpHMeH{Tb [onyr{eHHble 3HaHrrs, u orIbIT B

oQopuneHulr HayrIHo-HccJreAoBareJrbcKr{x pe3ynbraroB
(uayuurte crarbr{ rE cl6:opr,r, roKJIaAr,I, [pe3eHTaunr4,

Hayr{Hble oTqeTbr, KaHAHAaTcKaq 4aCCepraqu_r),

ilpeIIOAaBaHI,In XLIMHqe)CKI4X AI4CqHnnI4H.

2. Crpyrcrypa Il TpyAoeMrcocrl, ArrcqrrnJrurtr
Ta6nuua I

Bu4 yue6nofi pa6oru Bcero qacoB rlacon B ceMec'rpe

5

O6uraq rpyAoeMKocrb 3Aq. eA. 3

qac I los I 108

kIz uux:
rlacuayAnrop"orpaootrr6.e.o;.Try 34 -
Ilerquu l0 t0
llDaxrvqecKr{e 3aHrlr4.f, 0 0

Jla6oparopui,re / npaxruuecKrde saHflTvrs, rro

IIoAfpyrrnaM
24 24

{acrr BHeayArrropuofi pa6oruo BKfltoqarr
caMocrogreJrr,Hyro pa6orv oOvuaroqerocn

74 74

Brz4 upovrexyrouuofi arrecrarlr4r4 (:lauer, r1u$.
3aqeT, ex:alten)

3aqer



3. Cucreua 0uelrl{Ballus

Ooul orleHoqHbrx cpeAcrB A,rrfl [poBeAerrrrfl trpoMp]nyroqnofi arrecraquu o6yuarculuxcfl rlo

AlrcqurrJrrrHe HaxoAr.rrcr n llpnlo>xesuu 1.

AcnrapaHr flonyqaer 3aqer no pe3ynbraralt pa6or],I B ceMecrpe.

ills ilonyr{eHufl 3aqera neo6xoArzrrro BbrnoJrHlrrb la6oparopHufr rpaKrI{KyM kI

3alnaHr{poBaHHbre KoHTponbHue pa6oru.

flpu ycnonkryr,,.r'to acllrpaHT na6upaer sa pa6ory He MroHee 70 6artrtoe, oH [onyqaer 3aqer

aBToMarurrecru. B [porr{BnoM cJlyqae cAaer efo ycrHe, no 6ulerau.

[nx no,ryueHr4r 3ar{era neo6xoArzMo Br,rrroJrsnrr la6oparopuslfi [paKTI4KyM I{ 3arIraHI4poBaHHLIe

KoHTponbHue pa6oru.

4. CogepxaHHe Ar{cqu[,'Iur.IbI
4. 1. Terraruqecxufi rr!'raH ArrcqurrJrl4tHbI

Talll'uua2
(topua me.A4anlwlt?cKoeo nJtaHa dnn oqHoit cfiopau o6yueuun

J\&

tln
HaumenonaHlre reM v/unu

pa3AeJroB

O6r,e*r ApncqurrJrrrur,r (uogyln), uac

Bcero BuAu ayAnroprrofr pa6orrr
(axaAeuuqecxue .lacu)

I{rrure

BItAt I

KOTITAK

rnoit
pa6orrr

4

o

c)
H

O
o
f

F f'r

xid

o

HP
t4UY
AB-F
Y
:F6F
)lFF>,gv

^=FFlA 
^lv*HH

d
Fi!$:,F- \ Cf) Li

2
a
J 4 5 6 7

I A6cop6uuoHnafl cneKrpocKollplt B

snruN{oft u V@ o6racr.sx

8 2 0 0

2 MeroAu sneKrpoHHofi YO-
CNEKTPOCKOIIHI4

10 0 0
Aet

J MeroAu rcore6aremHofi (14K)

cneKTpocKorII4I4

8 2 0 0

AT I4K-cnercrpocKorru.s t0 0 0 4

5 legosascnue MeroAbr Ha [pr4Mepe

IMP
8 2 0 0

6 tlMP 'H utrC cnexrpocronmr. q.1 10 0 0 4

7 lesouaHcHrre MeroAr,I Ha npl,rMepe

IMP
t0 2 0 0

8 qMP tH u l3C cnerroocxouus. q.2. 10 0 0 Aa

9 VleroArr Macc- u xpoMaro-Macc-

lrreKTpoMeTprilr

10 2 0 0

10 Kpouaro-uacc-clreKTooMerDus, .{. 1 10 0 0
A.!

t1 Kpouaro-pracc-crreKTpouerpll.s. q.2 10 0 0 Aa

t2 Koucy.nrraqrar nepeA 3arrerolr 2 z

t3 I a.rer rr o,4rd cur,IrlJrr,rH e

' I4ricrpyueHTaJrbHbre Mero.qbi

trccre.troBaHuq"

2 0 0 0 a
L

Izlroro (.{acos) 108 l0 0 24

4.2. Cogepxaur.re ArrcqurrJrrruw (nodyna) rro reMaM



ILraUnt JIeKIIIIOHHTIx gaHq"ruff

Tema 1. A6cop6qrroHrrafl creK:rpocrcorrurr B Br4ArrMofi lir Y(D o6racrnx
A6cop6quoHrla.fl cner(TpocKorrrz.f, B su4urv'oit n Y@ o(5:rac'r-sx KaK MeroA r4ccJre4oBar{Ht

3neKTpoHI{bIX crIeKTpoB MnofoaroMrrbrx MoneKyJr. Kraccu$uxa\vfl u orHeceHue gJreKTpouHbrx

nepexoAoB, I4x 3Hepflru. flpnMeHeHrre 3JleKTpoHHbx cner(TpoB rrorJrorqeur4r B Kar{ecrBeHHoM.

crpyKTypHoM r4 KoJrHqecrBeHHoM aHaJrr.r3ax. B:aulrocnfl3b 3JreKTpoHHbrx cleKTpoB a crpyxTypbr
opmHI4r{ecKHX MoneKyn. XpouoQopbr rr ayKcoxpoMbr, Keallroeufi BbxoA, cABr4f Croxca. O

cnequSure 3neKTpoHI{bIX crIeKTpoB iiorJrorueHr4fl pa3nHr{Hbrrx KJraccoB coeAuueuufi. Texulilca

cneKTpocKorrur4 B nyrAralrofi t,r y@ o6racr.f,x.

Tema 2. Merour,r xo,reOare,rrnofi (14K) cuexrpocmorrutrr
Pe:ouasc (Deprrau. Orlecesue rracror BanerlTHbrx rore6anufi. ilplrueHeuue MeroAoB

xo:re6arenrnofi cnerrpocKolrrr4 Ant Kar{ecrBeHHofo r4 KoJrI{LIecrBeHHofo aHaJIH3oB r4 Apyrue
npIzMeHeHL.Ifl, B xtrl,r,wu. IzlccleAonaHr4e Me)r(MoneKynrp-Hbrx H rBFryrpr4MoneKynspubrx Bo4opoAHbrx

ce.sgefi MeroAoM l,1K-cnenrpocKonr{il. CnequSu.rFrocrb ri xapaKTepvcrr4trHocm ro.rre6areJrbHbrx

cneKTpoB. Texnura vr Mero,rlr4Kr,r I4K cneKTpocKonr4r4. ,{nnaparypa I4K cneKTpocKorrvtu,

ilpr{roroBneHue o6pagqon. O6lacrr4 norJrontenr.r.rr HeKoropbrx crpyKTypHbrx 3JreMeHroe. YcrosHoe

AeneHHe o6;racrn crreKTpa na o6:racrr, dlyurquoHar'IbHbrx rpyilu u o6nacm (orrleqarr(oB lraJrbrleB).

3rcnepuueuTtu'Ibl{ble AaHHbIe no ZK-cneKTpaM rrornouleur4r KlraccoB opraHi{r{ecKr4x coeAr4Heuufi.

Teua 3. PesoHaHcHbre MeroAr,r Ha rpr4Mepe.fMP
@usuqecxue ocHoBbr rBJreHrrrr rlepHoro MatrlrrdrHofo pe3oHaHca. Ycrosue .f,AepHoro

MafHI4rHOrO pe3oHaHca. Maruuruoe 3KpaHr.rpoBaHr4e h. xranuqecrufr cABr.rr npoToHoB.

florysnanupl4qecKlle coorHorrreHr4r M,e)KAy xlrMrrr{ecKl.IM cABI4foM H crpoeHr{eM MoneKylu. THnrr
BKnaAoB B xlzMlrqecxuff c4nrar. 3rexrpoHHoe BJII4.rHrIp 3aMecrarerefi, MoneKynspHr,re MatHr4TIIbre

Ilon.fl 3a crier yAaJieHHbIX cnfl3efi, MoneKyJr{pr{bre 3JreKTpr4,lrecKl4e nons 3a cr{er fiocroflrrrrblx

,4unoleft, neaulto4efrcrBue 3neKTpoHoB qepe3 npocrpar{creo. l3naxuue BHeurHrrx no:4effcrsuil, na

xI{MI4qecKI'Ifi cAnur. Cnrzn-cnranoBoe B3ar4Mo4eficrnue gAep, eto npr.rpoAa, BJrI4.rrHIze pa3ruqrrbrx

$axropon Ha KoHcraHTy crII{H-cnrrrHoBofo ssauN{o.qeficrBr4 rr (KCCB). flpnueHeHue MeroAa

cerel(rlrBHoro tlo,qaBneHllt cnllH-cnr{HoBofo esar4raoAeficlBrrs (o6lyueunx) v <4noftuoro
pe3oHaHca)> e tMP-cIIeKrpocKoIlLIH. Cnexrpocxoulrx -flMP 13C. Oco6euuocrn u ror-rxocrtr

MeroAa. Heroroprte acrleKTbr, cBfl3arrHbre c orJrrarrrreM or crreKTpocKonun .f,MP lH. Koscranrtr
yrnepoA-rlporoHHoro crIrH-crrHHoBOfo nsauivro4efiqrBr4s. l4eroArr ycvrnenkrs. cr4rr-ralra trpr4

HcctleAoBauIau -flMP i3C. -flAepnuff s$Sexr Oeepxaysepa (-fl3O unu NOE). Mero4rr noAaBnerru.s

yrnepoA-nporoHHofo clrl4n-ctrr4HoBoro n:auuo4eficrBpirr. Cnenrpu APT (Attached Proton Test) ra

DEPT (Distortion Enhancement by Polarization'fransfer).
flou.srue o AByMepHstx 2D-cneKTpax (rcoppenxqraoHHafl oneKrpocKonras -[MP). flpunaeneuue

cIILIH-oIII4HoBIIX B3al{MoAeficrenfi rouo- r4 rerepo{4epuoff ilpupoAbr Ha rrpuMepe AByMepHbrx
cneKrpoB n dlopvrarax noppemquil COSY (Conelation SpectroscopY Koppenqur4oHHa.fl

crlexrpocKonua, lH-lH). 3xcnepunrer,n I{MQC (Heteronucleerr Multiple Quantum Correlation *
MHofoKBaHroBas rereporAepHar Kopperrflr\Hs, 1H-13C). 3xr;nepuueur HMBC (Heteronuclear

Multiple Bond Coherence - rerepo{AepHatr KorepeHrHocrb qepe3 HecKoJrbr(o cusefi, tH-l3C).

flpunaeHeulae cnel(TpoB tMP B ycraHoBrethpr crpoenuq coeguHeunfi u u3yLregr4r4

ALIHaMI4tIecKI,IX o$(per<'ron opraHl4qecKHX coeArauerrr.ifi. I4r;cle4oeanrze Me)KMorreKynqp-Hbrx.

BHyrpI{MoneKynspHbIX BoAopoAr{brx r;ng3efi MeroAoM -flMP-cnexrpocKonprr4. llpuueueuue -fMP-
cneKTpocKonl4l{ B LlccJleAoBarruu rayroMepubrx npenparqeuafi v Konl4r{ecrBer{Horo cocraBa
H3oMepoB (rayrorraepoe). fiuacrepeo'ronHocrb aroMeB BoAopoAa, [pr4rruHbr u o6uapyx<enr4e B

crreKrpax -flMP.

Teua 4. MeroAr,r Macc- u xpoMaro-Macc-cilercl'poMerp[rtr



@usr4qecxue ocnoBbr Macc-crreKTpoMerpr4r4. 3rBxrpounrrft yaap 14 xnMuqecKas. uoHu3arrvrfl.

MoneKyn. Teopur Macc-cfreKTpoMerpurrecKofo pac[@Aa. 3Heprua I{oHu3aIII{Iz. Molexy:rxpurrfi

uos. Tunm r{oHoB B Macc-cfleKTpoMerpr{u. 3aeacurr{ocrb I4HTeHc[BHocrLt rLIKa MoJIeKyntIpHoI'o

I4OHa OT BeJILMI4HbI gHeprI,IU rroH]r3aUrrr4.

fasonag xpoMaro-Macc-crreKTpoMerpr.rs B opfpnr4r{ecrofi xl4Mr4r4. OcHosurte [paBLrI:n Lt

noAXoALI K I4HTepilpera:quu Macc-cneKTpon. 6n6nr4orreKl{ n 6asu Macc-cIIeKTpoB opralll4r{ecKl{x

co eAr4HeHr4fi . llpunxrnrft crauAapr 3JIeKrpoHHoro yAap a.

MeroAu llonr.r3arlnr.r: 3neKTposuuft yAap, f<rrMfir{ecKar I4oHLI3aIII4fl, Qoronoul43alla.s,
srexrpocupefi, Jra3epHar 4ecop6qur (uero4 MALDI), noJleBafl .4ecop6uvs luuouza\us.

llperalayutecrBa r4 HeAocrarKn MeroAoB. Korr,r6unupqBanuble MeroAbI. Texnrara 3KcnepnMeHra I4

coBpeMeHHoe aHaJrlrrrrrrecKoe fX-MC o6opylon4nue. Paspeuraroqaa cnoco6Hocm Macc-

crreKrpoMerpa. Macc-crreKrpoMerpua BP (Brrcoxoro pa:peueunr).

llpuueHenrae Macc-c[eKTpoMerpr{H npn ugguru$nxaquu BenlecrBa. Peruenue 3araq

KaqecTBeHHofo I4 Kolr4qecTBeHHoro aHaJIu3a lrprl Macq-crreKTpoMeTpl,IqecKoM I4ccneAoBaHLIu.

flrr asrr rpaK'ruqecrcux (.u a6qparopHblx) rannrufi

1. Merolu sJreKTpoHuofi V(D-crreKTpocnonur

Jla6oparopHafl pa6ora Nb 1. Tetra pa6ortr: CHxr4e crreKrpanbHbrx xapaKrepl4crl4K (cnerrprt
nofnouleHrlr kr QnyopecqeHqrzu) pa:6auenuoro pacrBopa onpeAeneuuoro oprautlr{ecKofo

BerqecrBa npu noMorqu VO-cnexrpoMerpa. Pac.{er KFaHToBoro BbrxoAa $ryopecrieHlll4u I{ cABHr

Croxca.

2. I4K-cneKTpocKorrs
Jla6oparopuafl pa6ora .l{b 2, Tena pa6orrr: VcrauoereHue noslloxuoft crpyKrypbr

opfaHlrr{ecnofo BerqecrBa rrpu noMorrlr{ IzlK-cuer<r$ocKorrr4r{. O6rem r4ccneAoBaulrr: o6pa:eq
rrr4croro opfaur,IqecKoro BerrlecrBa o[peAerreHHofo Kgacca (aponaarrauecKafl xap6ouonaa KucJlora,

autrr,, aMuH, cnrapr, cnoirumft slbup, anbAerr4A ruz6o 4erou). L'lcnomsyeMbre MeroAbr: cHsrrae IrIK-

cneKTpoB, ux o6pa6orKa rr HHTepnperar\yrfl. Peurenue Fa"qaLI no IrIK-cneKTpocKonIrI4.

3. .flMP lH u l3C cnenTpocKonus

Jla6oparopHaff pa6ora Nb 3. Terua pa6oru: Cue4rpu .flMP tH. OcHonHue xapaKrepncrr4Kr4

crreKTpoB tMP. Perueuue 3aAar{ Ha ycraHoBJreHr4e prpyrTypbr Hel43Becrl{ofo Beu{ecrBa no elo
IIMP-cnenr:py.

Cnexrprr -fMP l3C. MeroAu ycr4ilelvfl cnrHana npu r4ccJreAoBaHr/M .flMP l3C. MeroArr

rroAaBJreHr{r yrJrepoA-nporoHHoro orr{H-crruHoBorp e:auNao,4eficrBvrfl.. Peruenue za4aq Ha

ycraHoBneHr{e crpyKTypbr Her{3BecrHofo BexrecrBa rro efo 'H ra 
l3C -fMP -cnerrpanr

Jla6oparopHafl padora J\I 4. Teua pa6oru: Koppe[ruuoHHar (4nyiraepHar 2D) cnexrpocKonut

-flMP. Conuecrnoe nprlMenenrre crreKTpocr<onun -f,[4P lH, 13C r4 cnequanbHbrx MeroAoB r4

$opnraron Atrr peureHr4{ cJroxHbrx 3aAarr ua onpe4erleHr{e crpyKTypbr r{er43BecrHofo coeAr{HeHr4s.

Perueuue sanaq.

4. Xpouaro-Macc-cfieKTpoMerprrs

Jla6oparopHatr paOora J\b 5. Tevra pa6omr: Oufonnrre rroHrrr.r.f, Macc-cneKrpoMerpr{r4 rnt
IrHTepfiperarrrru crreKTpoB MC: uorexynrpuufi rrr.rr, ocroro.ruufi r4on, Sparnaenrauua.
Ka.recrseHrrrtit u KoJrr4qecrBeunr,rft ana;nu3. Oco6eryuocrra (pparnrerTarJuu pa3rur{Hbrx KJraccoB

opraHLIqecKrIX coeAlluegufi. YcraHoereHrle KnaccoB poeAr,rHeHuit u ugotorrHoro cocraBa rro Macc-

cneKTpaM.

Irlcnolrsyeurre MeroAbr: or6op npo6 yr3 peaxqraoHuoft cpeAEr, xurraraqecxufi aHaJrrr3

npoAyKToB peaKIIHr4, olpeAeJreHr4e KoHBepckrkr rr BbrtoAoB npoAyKToB IIo pe3yJrbTaToM xpoMaro-

M acc -crreKTpoMeTpI4r{.



5. Y.Ie6Ho-n{eroAuqecxoe o6ecneqesr,re u rrJr&Hr{poBaHrre caMocroflTemsofi padorrr
o6yuaroquxcn

Ta6lnua 3

Irb

Terr,trt

Tenaur Buau CPC

5 celrecrp

I,lxcrpyrr,reHTaJrbHbre NreroAbr

HCCJICNOBAHI4fl

A6cop6quouHa.fl crteKTpocKoilr4q B

eIllr,rl4ofi u Y@ o6racr:sx

r{reuue o6.ggaremHofi }r

AOrronHrrTe;rr,Hofi JILrTepaTypbr

2 MeroAu 3neKrpounoit V@-

cneKTpocKorrr4Ir

flpopa6orxa rexuuil

J Mero4u xole6arelrHofi (ZK)

cneKTpocKonr4r,r

9renue o6.s:arelrHofi r'r

Aorro JrHr,rreltnofr nlaTeparypbr

4 I,IK-cnerrpocKorrr4t flpopa.6orxa ,rexuuft

5 PesoHaucHbre Mero4bl Ha npr4Mepe

.flMP

r{reuue o6s:are,rurofi u

AorroJTHl4Telruofr nr4Teparypbr

6 tMP 'H ra 
t'C cnexrpocxonn.f, Ilpopa6orxa .nenquft

7 Pe:onaHcubre MeroAbr Ha rrpr4Mepe

-qMP

HrenrEe o6s:arernnoft a

AorroJrHr4Te:msoft Jrr4Teparypbr

8 -f,MP 
tH 

rz 
trC 

cileK'rDocKonr4.fl flpopa.6orxa ,rerqzfi
9 MeroArr Macc- H xpol{aro-Macc-

CIICKTPOMETP14I,I

r{reune o6s:are;rcHofi n

AononHlrre:u,gofi nl4Teparypbr

l0 Xpolraro-vracc-cileKTDoMerpr4t flpopa6orrca reruufi
11 Xporraro-uacc-cneKTDoMerpr,It llpopa6orxa rercuafi

T2 Koucymraqnq [epeA 3arreroM CaN,roc,tosteJlbHoe u3yr{eHue

3aIaHHOf O MaTepr,{aJla
1a
IJ 3aqer tto AHCTIun,'IHHe

" I4ucrpyueHTa-rrbHrJe MeroAbr

I,rccre,[oBaHur"

CanaocroxreJlbnoe a3yr{eHue

3aAar{}rof o MaTepr.rana

6. Ilpouexyrorruarr arrecrarlufl rro,qucqfifiJrrrHe (ruogyrro)
6.1 Oqeuounrre Mareprrad'Ibr AJrfl rrpoBegeHr,rfl rrpoMelryroquofi arrecraur{u [o

Ar.rcuu n!,I uHe (nroaynrc)

@opua npoBeAeHl4t npoMexy'ro.{Hoii arrecr&rlr4r4 * 3aqer. Acunpanr [onyqaer 3ar{er lro
pesynbraraM pa6oru B ceMecrpe.

Arq nonyr{eHl,It 3aqera ueo6xo4ulro Bbrrrorrrr4Tb la6oparopuufi npaKTr4KyM u
3arrraHr.rpoBaHHbre KoHTponbHrre pa6oru.

flpu ycnonrrl{, qro acru{paHT ua6wpaer sa pa6ory He Meuee 70 6arnos, oH rronyqaer 3aqer
aBToMarHqecxu. B nporI4BIJoM cnyqae cAaer 3aqer. 3a.rer [poBoAr.Tcr ycrHo (no 6lr"rrerau) n

Soprrle co6eceAoeauux ulum{ [I4cb]deHHbrx KoMMenrapufi K 3aAar{e rro ilpr4nafaeMoMy rrnr(e
[pr4MepHoMy nepeqHro BonpocoB.

IlepeueHr rrpr{MepHbrx BolrporeoB Arq 3atrera:

1. A6cop6quoHHar creKrpocKorrr4-fl B nra4uuofr u YO ofiracrrx.
2. 3nexrpoHHble eneprerl4rrecrKr,Ie ypoBur{ r.r nppexo4u - o6.rracrb r{ccJreAoBaHLrs. MeroAoM

VO-cnercrpocKonr4r{.



3. XporvroQoprr. Ayrcoxpourr. Earoxpouutrfi v runcoxporraHrrfi cABr4r MaKcr{MyMa

rrorJrouIeHr.rs n Y(D-cneKTpocKorrr4t4.

4. TexHrara cneKTpocKonrrr.r B rrn4nlrofi er Y@ o6racrqx.
5. Jlora;ru3arlur Ar4arra3oHa [4K- cnexrpocKorulr4 n ,c6n{efi rrrKalre 3neKTpoMarrra'rgolo

H3JIyqeFII4t. llougrue o BoJrHoBoM qI4cJIe. CoornomeHue r{acrorbl, Anr4HbI BoJrHbr u
BOJIHOBOIO LII4CJIA.

6. MnoroaroMHble MoneKynbl. Llucro crenenefi cno6ogu, cBr3anHbrx c xole6areJrbHbrMr4

IBI4xeHLIflMtE. Ko:re6areJlbHble c[eKTpblrpexaroMHbrx MoneKy.n. [e(roptrauuoHHbre ro.ne6asug.

7. Cxeua IrlK-cnercrpoSorolrerpa u rrpulrrlrrnbr pa6oru npu6opa. 3Sdlexrrznnue
xapaKTepucrrrKr.r npu6opa.

8, Tpe6onaHr,rr K o6pasqy r{ orro rroAforoBKa K arra,Trr3y. OrpaHuueuux.
9. [enenne IzlK-cner<Tpa r{a orAeJrbHbre o6racrz. Yo:rosHocrb r,eJreHr{r. 3naueuue 4:n

IrHTeprrper al!:z.r4. @arropu, ycro)KHqxlulue BrrA [oJroc norJronterr[s.
10. OueHxa krHTeHcI4BuocrI4 noJroc rrornorueHn.a s ?[K-cneKTpocKoutrv Lr ee ponb npr4

I4 HTep[p erarlrru c[eKTpon. @ axropbl r] Jrr.r.rrHr4fi H a r4HTeHcr4Br{ocr6.

1 1. Mextrr,toneKyntpHbre e(pr[erorr r4 xapaKTepr.rcrr4rrecKr{e qacrorbr rpyrrr.
1 2. BuyrpuMoneKynrpHr,re Qarropbr r4 xapaKTepacrrar{ecKrre qacrorbr.

13. I4ccregoeaHl4e Mell{MoneKynqp-Hr,rx r.{ EHy'rpr4MoneKynrpHbrx BoAopoAHr,rx cnssefi

MeroAOM I,IK-cnerrpocKorrr4r4.

14. Cnnn-cnunoBoe B3al{uo2qeftcrnue .,rAep, ero npurpoAa, KoHcraHTa crlr4H-crrr4HoBofo

ns auuo4eft arBLr fl.. B ttn suue pa3rnrrHbrx $ axropon Ha Ko H craFrlg C C B.
15. llpnlreHenl4e MeroAa ceJreKTI{BHolo noAaBrreHkrfl cnl4H-crrr4HoBofo nsaurro4efierBzrfl,

(o6nyueulra) u <4noftHoro pe3or{aHcaD s tlMP-cnexrpocKorrr4u,

16. Merogu yauneHwfl. cl{rHaJra rpu HccJreAoBar{rrr4 .flMP l3C. -figepHufi sssercr
Onepxay:epa (-f,3O rarra NOI1). Mero4st noAaBneHlrs yrnepoA-nporoHHoro cnr4u-cnrrHoBoro

nsauuo4eficrBl{fl. Cnexrprt APT (Attached Proton Test) ra DEPT (Distortion Enhancement by
Polarization Transfer).

17. Cner<rpocKollurl .fllvtP 13C. Oco6eHnocrrr r.r roHr(ocrr4 Mero4a. Heroropbre acneKrF,r.

cBs3aHHbIe c orrI4rII4eM or cileKTpo,cKonau flMP lH. KorrcraHTbr yfnepoA-nporonnofo crl.rH-
crrl4HoBoro eeaunrogefi crBl4r.

18. flousrne o AByMepHbIx 2D-cnexrpax (xoppenxquounar crreKrpocKorrr4{ fIMP).
flputteueulre cu.IH-crII4HOBtIX n:aunro4eficrnuft roMO- 14 rereporAepHofi [pr4poAbr Ha rrpuMepe

IByMepHbIX crleKrpoB e Sopnrarax roppenxquii COSY (Correlation SpectroscopY
Koppentquor{Hat cnexTpocK onvrfl.,' H-' H).

19. 3xcnepl.{MeHr HMQC (Heteronuclear Multiple Quantum Correlation - MHofoKBaHroBat
rereposrepHarr Koppen flr\vfl , 

I g- t :g;

20. SxcnepunreHr HMBC (Fleteronuclear Multiple Ilond Coherence * fereporAepHat
KOfepeHTHocTb rrepe3 HecKoJrbKo cBr3,efi, tg-t:g;.

21. llpunaeHeHr4e crieKTpoB JIMP e ycraHoBflen]rr{ crpoeHr,rr coeAlrHesuit u r43yqerrr4r4

AI4HaMr4r{ecxrax orf QexroB opfaHuqecK:rrx coeArauesnil.

22. Izlcclegoeauue MexMor(3Kylsp-r{bIX, BnyrpnMo:reKynrpr{brx BoAopoAHbrx cBqsefi

MeroAoM fl MP-cnexrpocKonr4r.r.

23. llpnrraeHeHlle .flMP-cnexrpocKorrnr4 B prceJreAoBatrrr4'r'ayroMepHbrx rrpeBpaurenuft u
KoJrHqecrBeHHoro cocraBa r{3oMepoB ( rayrorraepoe).

24. f\uawepeoronHocrb aroMo,B BoAopoAa. llpnuunu, o6uapyxteur{e B creKrpax flMP.
25 . @nzu'aecKrze ocHoBbr Macc-crreKTpoMerpur4.

26. T eopux Macc-cneKrpoMerpr4qecKoro pacnaila.
27 . 3 nemponsrdl y Aap H xuMuqecKar r,roHr.3arlr.{fl MonetKyn.

28. f asosar xpoMaro-Macc-cleKTpoMerpr.u B opraHurrecxofi xulrurz.
29. ocuonnbre [paBuna r4 norxorbr K r4uTeplperauara Macc-crreKTpoB.

30. Su6nraoreKu u 6azt't Macc-cIIeKTpoB opraHr4qecKr4x coegr.rHeHr{fi. llpuunrufi cran4apr
3neKrpoHHofo yAapa"



31. Perueuue 3a4aq KaqecrBenHoro ,r KorarrecrBer{Horo anuru3a rIpI4 Macc-

cner(rpoMeTpr4r{ecKoM 14ccJreAoBaH14r4.

32. Macc - crreKrpoMerpzq B P tiBucororo paspeureHnx).

33. TexHura 3KcrIepuMeHTa u coBpeMelrHoe aHaJrr.{Tr.rtrecKoe |X-MC o6opy4onauue.
Pa:surue Mero.rla.

34. Marpnr{Hafl ra3epuax 4ecop6ur{oHnarr r{oHrz3arlr4r{, MeroA MALDI" flpunreueHrTe Macc-

crreKTp oMerpr4r4 npr,r u4eHua Sunaqlrr{ B errlecrBa.

6.2 Kpurepuu oueHrrBaHrrff rcounereuqnii:
Ta6nulp 4

uTeK I{eB OUeI|UBaHr.rf KO]VIIeTeHUH

Nb

nln
Koa

II HAHMEHOBAHHC

KOMIICTCHIII,II4

Oqeuo.lgrte

MaTepr.ranbI

frpI,ITepI4I{ OII9HHBaHI4fl

I
I llK-2 - Cnoco6nocu

14CIIOJIb3OBATb

coBpeMeHHyro

Hayr{Hyro arrapaTypy
v Merogbr $ra:urco-
xI4MI4rIeCKOtO allaJII43a,

ncnonb3yeMbre npr4

BbIIIOJIHeHI{I4 Hayr{HbIX

nccreAonaHufr B

o6racru
opraHrauecxofi xlrl,r,lru

(eleueHrHnfi anaJrvr3,

fa3oBar r,r )r(HnKocTlra.rr

xpoMarorpa$ux,

rroJIspIzMerpr4r, -f,MP,
3IIP, I4K, KP, YO-
cneKTpocKoIIH.,I, MaCC-

cIIeKTpoMeTpr4r,

peurfeHocrpyrrypnrfi
aUa,fHS)

Pe$epar,

AOKIiaA,

IIpe3eHTaq[Ir,

ycrHufi (lr:ru
nucruennuft)
OTBET HA

3ar{eTe

Oqemna ((3arlTerro))

C$opuzpoBaHr'roe

npeAcTaBnelilae o

MeTOAaX [prIMeHeHr4g

I4 PICIIOJIb3OBi:lHl{.f,

conpeveuuofrr

uay.ruoft arrniaparypbr

t'r Qusraxo-
XI-,IMI4 qCCKOI'O 3H&J]H3&

IIpI4 BbIIOJIHeTHPII{

HayqHbrx

LIccJIeAoBauuitt s

o6racru
opfaHlrqecxoff xunun.
C$opr'rnpoBaHnoe

yMer[ue [pr4MeH.sTb Ha

rlPaKTHxe MeroAbr

aHuil43a B rra'yqsg-

uccrtreIoBaTe:rucxofi

AEflTCNbHOCTII

Oqeurca <<ne

3AIITEHO))

9acrNuHoe,

$parueHrapuoe
npeAcTaBJreFrr4e o

MeTOAaX flpr{MeHe]ruq

I4 I4CIIONb3OBAHLIfl

coBpeMeHHofi Hayvnofi

arraparypbr H

Qu:uxo-xuMrrqecKofo
allurv3afipr4

Bbrrro JrHeHr,rr4 Fr ayqr{br x

r{ccJreAoBaHuff e

o6racru
oplaHr.rqecxofr xzu r.ru.

tlacruqso ocBoeHFroe

yMeHr4e rIpHMeHsTb Ha

npaKTr,rKe MeToAbr

aHaJtI.,I3a B I{ayqFro -

14ccJreAoBarelrcrofi

Ae.sTenbHocTn

L IIK-3 - Cnoco6soorr
rpaMoTHo

npeAcTaBnqTb

pe3ynbTaTbl HayrrHlrx

uccre4onauufr
(Hayuurre crarbr4 tr

o6sopnr, AoKJraAbr,

npe3eHTaur414,

HayrIHbIe oTqeTbI,

KAHA14AATCKA.fl

4llcceplaqux) B

COOTBCTCTBHT4 C

ilpnHqrbrMz s o6racru
oprauuuecxoft xHMiln

HOpMaMr4 kr

rlpaBr{JraMI'r,

OCYUICCTBJIflTI,

Pe$epar,

AOKtIilA,

rrpe3eHTarIu{,

ycruufi (unu

nucnueHIlr,Ifi)

OTBET FIA

3arleT'e

OqeHrca <(3aqreno))

CQopnarapoBaHHbre

3Harnur o6 ocuonHnrx

Sopnrax
upeAcTaBIer'n4s

pe3yJIbTaToB iHayqHbIX

uccre4onaunI
(nayuHrre cla.T6r{ r.r

o6sopr,r, AoKJraAbr,

rrpe3eHTarI14Ir,,

Hayr{Hble oTqeTbI,

KaHAr4AaTCKa"'A

4uccepraqux.);
MeTOAaX

ilpenoIaBaFrr.{fl

xr,rMuu.

CSoplrupoBaHHoe

Oqeurca <<ne

3aqTeHo))
I{acTu.{ur,te,

(fparueurapHbre

3HaHI4r o6 ocnoeHbrx

$opnax
npeAcTaBner{14.fl

pe3ynbTaToB HayqHr,rx

uccre4oraHuil;

MeTOAaX

nperroAaBaHr4f xI4Mr,rr4.

tlacruqso ocBoer{Floe

yMeHHe

rrpeAcTaBneHr.rt

OCHOBHbIX

pe3ynbTaToB HayqHbrx

uccreAonaHuft

Ka V



rrpenoAaBarenbcKyro

AeqTeIbHOcTb Iro

XI,IM}II{CCKI,IM 14

CMEX(HbIM

Ar4CUHnnr.rHaM

yMelrue ilpeAcTaBr4Tb

OCHOBHbIC

pe3ynbTaTbr lrayqHr;rx

HCCJtreAOBaH14fr

7. Yqe6uo-MeroAuqecKoe rr uuSopnnaquoHHoe o6eeueqeuue Ar{cqu[Jrr{Hbr (moay,un)

7. I Ocrrosnarr !.rr{Teparypa :

1. Jlyxon, B. B. Onsu.recKne MeroAbr r4ccne.uoBaHrr.q B xr{Mur.r: y.re6noe noco6ue / B. B.

Jlyron, 14. H. Il{ep6anon. 
- 

Pocros-Ha-AoHy : IOOy, 2016. --216 c. 
- 

ISBN 918-5-9275-2023-

7 " Texcr: arexrponuuft ll Jlanr: 3neKTpoHHo-6u6nuorer{Har cr4creMa. URI-:
https://e.lanbook.com/book/114513 (aara o6paqenun: 06.0|/2020). 

- 
PeNru Aocryna: r,nn

aBTopr43. nonrgosarereft .

2. KanrruHa, O.H. Onsr.qecKr,re Mero,[br r4ccJreAoBaHru BeruecrB / O.H. KauulaHa"
A.f. r{ersepuKoBa, B.JI. Bepauucxuft ; MuuucrepcrBo o6pasonalrua kr HayKu Poccuficxofi
cDegepaqun, KaSe4pa o6uefi Srz:ura. - OpeH6ypr: OfV, 2"014. - 14I c. : cxeM., ra6Jr., un. -
6ra6rnorp. B KH.; To xre [3lenrpounufi pecypc].

URL : http ://bib!!qclub.ru/index.php?J&gs:bqof&id.Iq!9
3. MopryHon, P, E. Ousnro-xuMrrqecKr,re MeroAbr r4ccrreAoBanufl. '. wrouorpa$us / P. B.

Mopryuor, O. B. KonnaK, A. Ll. [l,rurpueB. - 
Mocnsa : EAOtr4, 2013. 

- 
394 c. 

- 
ISBN 978-5-

374-00571-4. 
- 

Texcr : 3neKrpoHusfi ll Jlaur : srreKrpoHHo-6u6moreqHarr cr{creMa. 
- 

URI-:
https://e.lanbook.com/book/126585 (.aara o6paruesus: 06.0',2.2020). 

- 
PeNana rocryra: r,rrn

aBTopr,r3. rloJrb3oBarereft .

4. Ile6eaee, A. T. Macc-cnerrpoMerpr{s B opraHnrrecxofi xrauuu : yue6Hoe noco6ze I A.'f .

JIe6eAee. 
- 

2-e r43A., nepepa6" pi Aon. - 
MocKsa : Texuoc$<tpa,2015. 

- 
704 c. 

- 
ISBN 978-5-

94836-409-4. 
- 

Tercr : sneKrpoHn:';ria ll Jlasr : 3rreKrpoHHo-6u6.rruoreqHar cr4creMa. 
- 

URL:
https://e.lanbook.com/book/110953 (,qara o6parqeuux: 06.0'.2.2020). 

- 
Pextnu rocryna: Ann

aBTopr{3. rloJrb3oBareleft .

7,2 fiono sturrreJrbHafl Jrr{Teparyp a :

5. Bexxep IO" CnerrpocKorr4rr. f3nerrponHufr pecypc]: M.: PI4L{ "Texnocrfepa", 2009,528

- Pexun Aocryna: http://biblioclub.nr/index.php?page:book&id:88994&razdel red:215
6. CrznreepcrefiH, P. Cnexrp,oMerpuqecKa-rr rdAeHTacfur<aqlu opraHr.rqecK[x coeAr4ueuafi:

[yue6. noco6ue Ant By3oB] / P.Cumnepcrefiu, <D. Be6crep, l{. Kzun ; rep. c ar{frr. A-pa xr4M.

uayx, npoQ. H. M. Cepreeea, KaHA. xHM. HayK E. H. TapacroBurra. - M. : Easovr. Jla6oparopur
3uasufi, 2012. - 557 c,.

7. I4o$Se 8.8., Kocruxos P.lP., Pa-:nu B.B. @Hsilqecrs4e MeroAbr orrpeAeneHr4.s crpoerrns
opraHr.rqecKlrx coeAlrneuufi. M.: Bucruas ruKoJra, 1984, - 336c.,

8. fleHrras FO.A., Bumon JI.B. @ugulrecKr.re MeroAbr HccJreroBaq:ors. B xuMuu. M.: Mrap-

ACT, 2003, - 683 c.

9. I4oHuu 8.I4., Epuron 8.A., Kolrqoe A.I4. tMP-cner(rpocKorrrr.fl B opfaHnrrecrofi xauan.
II.: Xranars" 1983. -212 c.

10. Ka:nqrana JI.A., Kyn;rercrax 14.8. llprlnaerleHrre I4IC, y(D, -fMP u Macc-cneKrpocKorrr4r4

B opfaHr.rqecroff xuullu>. M.: Mfy, 1979, - 264 c.

7.3 tr4urepuer - pecypcbr u ilepr{oAnrrecKr,re u3AaHuq:
O6uruff lrHQopnaaquonnrtfi [oI4cK seo6xoAutnrofi rureparypbr MoxHo ocyulecrBJ]rrb rra

AocrytIHbIX I{HrepHer-pecypcax htlpr://rushim.ru/books/spectr,cscopia/spectroscopia.htm fiopran

Syu4arr,lenraJlbnoro xrlMllqecKoro o6pasoBanurfl. n Foccura. .Flayxa. O6pasoeauue. Texnorrorr4u.

WWw, chemnet.ru- http : //chemporl.ru/
7.4. ConpeMeI{H['Ie 6asbI AaHIr[,rx lr uu{opmauuorrHr,le cnpaBoqHbre cncreMbl:



Attx nol{cKa ueo6xo4urr,roft Jrr{Teparypbr, HayrrHbrx crarefi 14 apyroii r.ru(topnlaqaa
ltctronb3ylorcfl uHQopuaql4oFlHbre crtpaBorlHbre c[4creMbr, B ToM r{r4cJre u 3lexrponlro-
6u6ruore.{}Ible cl4crerrau (3EC), H;axoA.flulr4ecr B rroAlrlcKe TrcufY, Hanpr4Mep, 3EC ,[aur
(https://e.lanbook.com/), M3E ( https://icdlib.nspu.nrr/); H3E (https://rusneb.rr.ri); Basrr sauuux,
AocrynHble B paMKax naquoHzurruofr rroArrrzcKr.r: Americctn Chemical Socief,
(https ://www. acs. org/content/acs/en.htm I) ; Cambridg'z Universily Press
(https://www.cambridqe.ore/core); Royal Society of Chemistry (https://pubs.rsc.org/); xypHzursr

I43Aareilbcrna Wiley (https:/ionlinel&ruV.:Uilgllgd. flpyrne 6asu AaHubrx, Haxo.4rruluecr B

cno6oAHou Aocryne B ceru tr4nrepuer, B qacrHocru, Scien,ceDirect, Wileylibrary, PubChem h

Google Scholar, a raKx(e 6asu Aaunnx Reaxys u SciFinder.

8. IIepeueHr Irrr$oprrauuorrHrbrx rexrroJrorrrfi, ucno,rrsyeMr,rx flpu ocyqecrB,'rerrurr
o6pa:onareJrbHoro upoqecca rro [HCr{fiflluue (mo4y.rrro):

B raqecrne ocl{oBHofo nporpaMMrroro o6ecrle.renufl, Auc;r\unJrr{}rbr <IzlucrpytreHTaJrbHbre

MeroAbI IrccJIeAoBaHLIr)) Ens perxeHr.rs pacqerr{brx rrpj{Mbrx 3ap.aq rro flMP-cnenrpalr
opraHl4qecKux coe4uneHHfi c l{3BercrHbrM crpoeHr.IeM u.^pacruu$poBKn AaHHbrx fid-Safinon,
lonyqeHllblx -flMP-cneKrpoMerpoM npr4 perucrparlr4n rH u rrC-cnerrpon (npu o6palnou peruer{ufi
zagauu) 6yAyr BecbMa [oJIe3HbI IlaKerbr rrpr4Kna.4{Hbrx nporpaMM: nporpaulrutrfi KoMlrJreKc

ACDLabs (ACDA{MR Processor Academic Edition) (axa4euuuecKa.s Bepcus Aoclynua Ha cafire
npoI43BoAHrenxhttp:llwww.acdlabs.com/resources/freeware/nnarlrocl) u ChemBioDraw (npo6Ha-rr

Bepc14fl AOCT)'nHa caI4Te

http://scistore.cambridgesoft.com/Scir;toresoftwareDisplay.aspx?Trial:Trial/).

I4cnolr:onaurae rHrIoBr,IX Kolv{rrbrorepHbrx flporpaMM (Excel, Word, PowerPoint) AJrr
perrreHut BLIqUc,TII4TeJIIHrIX 3Ap.Aq, COCTaBtIeT{I4g OTqeTOB U nper:eHraquft.

flnar(f opu a p\rrfl. 3nerTpoHHoro o6yveu ux M i c r o ts oft T e ant s

9. Texnuqecxl{e cpeAcrBa r{ MiarepnaJlbHo-Texurrrrecxoe o6ecneqeurre A[cuun!'rlrH[,r
(Monyffr)

[lx 'rreung lexuafi neo6xoAuuo Harur{r4e ayAuroplrfi, ocHatueHHbrx MyJ]t rraue4afirrofr
texnunofi (ronautrorep, fipoeKrop H r,p.).

,{nr nponeAeHuq na6oparopHr'rx (npaxruuecrux) saunruia r{Meerc{ c[equaJrr43r.rpoBaHHoe

o6opyloeanue (I4K, Y(D-, xponr aro-M acc cneKrpoMerpr,r. )
[lx caltocrosreJlbHoit pa6orr,I cryAeHToB uoo6xo4nvr Aocryfl B KoMrrbrorepHrrfi KJracc,

zueuqnfi Br,rxoA n ZurepHer.

Marepuanrno-TexHl4r{ecKoe odecneuenue, ue06xorunaoe An.a peaJrr43aqr4r4 ltr4crlulJurrrbr,
BKJrloqaer n ce6-s: yue6ur,Ie la6oparc,pun opraHr{r{ec(ofo cr4H're3a (ay4. t06 rcopl. 5A), (aya. 102,

Kopr, 5A), (aya.1 15, xopn. 54)" yue6;uo-Hayr{Hbre raGoparoprara HOI] <XuunqecKaq oKcreprv3a 14

sKoJrorur{ecKafl 6e:onacHoc'rr,>> (ay* 116 u II7, Kopn, 5A), :ra6oparopux 3Konofr4r{ecKux
I4ccneAoBanwfi' (ayl,. 101, rcopn. 5A). Ila6oparopr4r4 ocHaqerrbr ueo6xo4nrr.rtnr,ru npu6opaMH, B roM
r{LrcJIe I'I coBpeMeHHbIM Hayr{HF,rM o6opyaonaHr4eM x4 npra6oparrau (coocrneuuoe ooopy.uoBarrr4e
IlKll) - rasoeufi xpouarorpatf Trace GC Ultra (Thermo Electron) c Macc-cerreKrlrBHbrM

4ererropovl DSQ II; fa:onufi xporraarorpa$ c MAcc-cenercruBr{brM lererropoM SCION SQ
(Bruker); Cnerrpo$ryopl4Merp RF 5301 PC (Shimadzu); )Knarocrnrrfi xpoMarorpatf Agilent
1200 (Agilent Technologies) c raHAeMHbrM KBa4pyrroJrlHbrM r\dacc-cneKrpoMerpoM c rrcror{Hr4r(oM
I4oHI{3aIII4I4 sneKTpoclpefr, w xuMplrrecKofr uoHugarlnefi noA arnroc$epHbrM AaBneHuerr,l Applied
Biosystems/MDs Sciex API 2000 LCIMSiMS (ApplieO Biosystems); AnnaparHo-rrporpaMunufi
KoM[JIeKc <Kpucra,u 5000.2) ua 6ase ra3oBErx xpoMarorpa$on c cr4creMofi saxoraxvBaLrvfl
repMocrara I4 nporpauntofi o6paoorru <XpoN,rateK_DHh> (Xponrarsx); .{6cop6uraoHnrrfi
cnenrpo$oroMerp YO- u eu4uuoft o6nacrz Agilent 8453 (hgilent Technologies); Xu4xocruoil
xpoMarorpa(p c lraoguo-MarpI.ILIHbIM ,qererroponr Agilent 1100 (Agilent Technologies); I,IK-@ypre
cneKrpoMerp Agilent Cary 630 FTIR:; [nyxnyueeofi Y@-, Bi4,[-cner<rpo$ororuerp Shimadzu UV-



2600; Xpoir,tatoltacc-crreKrpoMerp Agilent 59718 Gp/MSD c nauoro$yHKrlr4oHilnbsoft cucreuoft

Ans nrporrr{ruqecxoft xpoMarorpa$rElr EGA/PY-303qD (Frontier, -fluouux); Cucrema xruAr<ocrsofi

xpoMarorpa$uu Agilent 1260 Infinity II c npeux{rporrerr{brM Macc-crrerrpoMe'rpoM BbrcoKofo

pa3perrreHr.ra Agilent 65 458 Q-TOF).
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l. IloscH[rerbuarr 3arrr{cKa

f{e,rr Ar.rcqurrJrlrrrbr :

u3yrreHHe lrcTopllr4 p?_\)H'tr4fl., coBpeMeHHofo cocTo.rrHr4s, 14 rrepcrreKTr{Il}rbrx Harlpauel{ufi
3neMeHTHoopfaHr{qecxofr xuuuu, ilpaKTI4KI4 nonyr{eHur r4 rrpr4MeHeHr4rr gJIeMeHTI-IooptaHI4r{ecKI4x

coeAI,IHeHufi s rouxoM opraHl,IqecKoM crrrrre3e, qro Heo6xoIlr4Mo 4:rx e$rlrercruBHofo ocBoeHufl

ocuonuofi npo$eccr.rosa,rrrroft ooDa30BaTeJrbrror,r rrpofpaMMr,r IIocIreBy3oBcKofo

upo@eccuoHanbHofo o6pa:onanun (acnupanrypa) no HanpaBrrerrr{ro, 04.06.01 Xunuqecxr{e HayKr4

(OprauravecKar xnMr{r) u n o4roro BKrr KarrArzAarcrofi 4u ccep r ar\r4v.

3aAa.rn AucqunJrrrrrbr :

o3HaKoMJIeHHe c Ircropuefi pa3Bnrr4fr gJreMelrrFroopfarruqecr:ofi xnrrprn a ee coBpeMeHHoe

cocToSHI.Ie;

noHHMaHI4e ponu Iz 3llaqeHrls 3JieMeHTFrooprarlr4r,recKux coeAr4r{errr4ii n opraunqecKoM

cIzHTe3e Ir B Apyfl{x pa3nvqHblx o6racrsx [pou3BoAcrBa rr Hayr{Hr,rx r4ccJreAoeauraft;

3HaHr,re TeopeTr.rqecKr,rx lr Meroilonolr4rlocKr,rx npo6.ner,,r conpeueuuofi
SJIeMeHTHoopraHI4rrecro[ xnuuu, nepcr]eKTr.rBHbrx IrarlpaBrcuraii ee f)a3Bwlufl,;

I4cnoJIb3oBaHI4e MeroAoB $u:uro-xlrMrrqecKoro arraJrr43a B ycrar-roB rrelrr4r crpyKTypbr
gJIeMeHTHoopf aHr,rqecKr4x coeAunerrprft H pe[reHrr{ Apyrrax 3 r}/lelq.

1.1. Mecro ArrcqurJltiHu (ilroqynn) n crpyxrype o6pn3oBareJrb,Hofi nporpammrr

fiaunat AltcqunnvHa BXoAI4T n 6rox El Enor< 1 <AucuunJruHbr (uoaynlr)> (napnarunuax
qacrb, o6sgarertHl're 4ucqun:rultsr). I\nq ycnemiioro ocBoeuHr 4aruroii /-lncur{[nr{Hbl
o6yuatorqnecs AoJDIGrI BnaI{erb reoperurrecKr4Mr4 ,r npaKTr4liecKr{Mrl [peIcraBnerrr4qMu e oOracru
cr.rHTe3a I4 cTpoeHr,rs opralrr4r{ecKHx Be[IecTB.

floporonue 3HaHr4r 14 yMenrrs o6yualorqerocr :

3Harr,:
Cnequrpuxy 3JreMeHToopraHuqecKr.{x MoJreKyn, TeopcruLrecKr,re sHat:as. o6 oco6euHocr.f,x

x[MI4rIecKLIx csq:efr n crpoeHr4r.i gJreMerrroopfaHr.{LrecKl4x coeAr{r{enufr, cxoAcrBe v pa3nfiqhu orux
BeIIIeCTB C Opf aHr4 qecKuMH r,r Heopf aH I4 rlecKHM Lr arraJro f aMr.r.

Yueru:
AHa-nu:upoBarb 3aRuclrMocrb cttoficrn 3OC or rroJrolrerrhr 3Jrcr.{err'[a n llepraoanqecxofi

cl4creMe, ycraHaBnuBarb oclronrrbre rpar<ropr,r crpoerrHr{, oilpcAeJrrrrotrlr4e peaKur4oHHyro

cnoco6nocrb 3tIeMeI'IToopfalll4r{ecro4x MoJreKyl, }icnoJrr,3oBarb Kpr4Tepr.ra r4curuHocru MexaHH3MoB

ux peaxqufi.

BlaAerr:
llpHervravru ycraHoBJrer{r{.f, 3aBr4cr4Mocrr4 peaxquonnoii crroco6nocru MoneKyn or ux

crpyKTypbl. OcHoeHbIMu roHqrr4flMr o MeroAax cr{Frre3a rz rbyurrluor{arr.I3au,r4r4 opra}ruqecKux
npol{3BoAHlx 3JIeMeHToB. Mero4aun ycral{oBneHurr c'tpoeHlrr rv{oJleKyJr rra ocHoBe AaHHbtx
cneKTpanbHbrx HccneA osauufr .

1,2. Konrnerenqun oOyuaroulcrocfi, $opnrupyemrrc B pe3y'Jrr,Tare ocBoeHrlfl Aarrnofi
Ar{ cqurr Jrr{ nst (m o dy na)

B pe:ylrrare ocBoeHl4t OII nrrnycKHar Aonr(en o6raAarb cneAyroillr4Mr4 KoMnereHrlr4sMr.r:

nK-10 - Cnoco6uocrb K caMocrorrenbr,roMy npoBeAeHr4ro HayrrHo-.rdccneAoBarelrcxofi pa6oru u
lonyqeHl,Irc HayqHr,IX pe3ynbraroB, yAoBnerBoprloqt{x ycralloBneHrrr,rM rpe6onaHaxlr K

coAepxaHl4lo Al4ccepraryufr ua coI{cKaFII4e yuerrofi cTefleHu KarrilLr!:ura l{ayK no HailpaBJreHHocrt4
(uayvuofi c[eulraJIbrlocru), BJraAenr4eM rexnololneiir Morrn'ropr4Hfa rre/Tafor.Hr{ecK}Ix

nononne4enufi

fIK-11 - Cnoco6noc'tb I4cIIoJrl3oB&rb coBpeMeHrryro Haylirryro anilaparypy u Mero4br $u:rzr<o-
xl4Ml'IqecKofo aHaJII,I3a, I{cnoJlb3yeMble lpu nr,ino Jlrrctrt4lr IlayqHbIX r4ccne.4oBagutT n o6lacru
oprauuuecrofi xIrMHI4 (s:relreurnrrfi atrarv3, ra3oBarr L4 r1;ullKocrrlar xpoMarorpa$un,
uontpl'IMerpl{t, -f,MP, 3ilP, I4K, KP, YQ-crrexrpocKorrr{fl, Macc-c[eKTpoMerpr{fl,
peHrreHocrpyrrypunfi aualn:).



Koa n HahMeHoBarhe

KOMIIeTeHUI414

Konrnouelrr (:rrallt.teer,rfi /cpyrrxrlraorra;rr,utrfi )

IIK-10 - Cnoco6uocrn K

caMocTo.rrTenbHoMy rrpoBeAerrHro

HayqHo-uccneAoBareJrtcxofi

pa6orbr H [oryr{er{Hro Hayqubrx

pffyJrbTaToB, yAoBneTBOprrorrlux

ycraHoBneHHbrM rpe6onaHuxu tt

coAeplxaHr,rrc 4uccepraqufi ila
col4cKaHr4e yuenofr crerreHr.r

KaHALTAaTa Hayr( IIo
HanpaBneHHocrr4 (nayuHofi

cle{uanbHocru), BJraAerrHeM

texuo.noruefi MoHrdropt4rrfa

neAaroruqecKrax Hoe o ss ererrr4fi

3nae'r r1eJTr,r, Merol{6r l.r cterludtuxy
3JreMeHTooplaHr.rqecKoi.i xr.lvr l.ru, oco6erruocru
xI4Murrecr(I4x ce.s:ett H c'rpocrrr4r,r

3neMeHToopfaHr{qecKr.rx coe,q}rH esuii. I,lueer
iIpeIcTaBJIeHr4e O CXOACTBe V pA3[HafiIIr 3THX BeIUeCTB C

opf arrr4qecKr.IMI4 14 IIeopfaHr4 LrecKuMI{ arraJIofaMV.

Ylreer fipr.rMeHrrb reoperr4rrecKr4e 3rraHun n yue6Hofr u
npoSeccnouarrnofi, B 'rol4 Lrr4cJre v HayrrHo-

llccneAoBarenr,croft . aerrreJltHocru.

IIK-I1 - Cnoco6nocrr
IICITOJTb3OBaTb CoBpeMerrrrylo

HayqHyro arnapaTypy v MeroAbr

$usur<o-xt'tMurlecKoro atraJrv3a,

HCIIOnb3yeMbre npu BbrrroJrHerrr4H

Hayr{Hbrx r{ccJleAoBaunfr s o6lacru
opraHuuecxoft xr4Mur
(sreuenrHufi anaJrr{3, ra3oBa{ u
)Kr41KocrHa.s xpoMarorpaSun,
noJr.flpr,rMerpnr, fIMP, 3nP, IrIK,

KP, V(D-cner<rpocKorrrr{) Macc-

cneKTpoMeTprrfl.,

peHTreHocrpyrrypurrfi ana,ru:)

3uaer octroBrroe cepi,lftnoe o6opy4onaHue Anr Kar(Aoro
paccM arpuB aeMoro $usuvec rof o MeroAa r4ccJreAoBaHr,rt

rleqecrB (yO-, I4l{-, I{P, 3.nP, fIMP- ciler<rpocKorrrrfl,

Macc-cneKTpoMe'l'pHl, per"trreHocrpyxrypnufi anasmz);

MareMarltLrecr(He arfopHTMbr 14 Me'rollbr o6pa6orru
ltepBr4rIl{btx OIIeKTpOCKOnI4TTCCKLIX 14

_cng{lpgllgrp H qecKr.r x AaH H b.

Yueer err6parr coorBercrBer{Ho rrocranleunofi 3aAaqe

r4ccne/loBarJH.fl Tor L4rru lurofr Br{/t crrertrpocKonzu
(oupe4enurr Aocrot4rrcrBa Lr HeAocrarKu. a raK)Ke

o6lac'ra rrpaMerrerrun); xoru6raHupoBarb B pa3"[r4r{Hbrx

coqeraHl4rrx ABa u 6olee c[eKTpaJrbrrbx MeroAoB Ans
AOCTH)r(eHuq norrrofo oflpeAenerrHrr cTpyKTypbr

fl ccnelyeMof o BeulecTua

2. Crpyxrypa H TpyAoeMnocrb AtrcrlnrrJrurrbl

Ta6,rrzua I

3. Cucreua oqerrr{BarrHrr

(Donl oqeuoqHbrx cpeAcrB AJItr [poBc/lerrrur rrpoN{e}Kyro.lrroii a'rrecrzrrluu odyvaroullrxcfl rro
AucqurrJrnue lIaxo/qp{rcr e llpuroxenuu 1.

Bu4 yve6nofi pa6orsr Bcero rlac0B - !. "nl_tf.fU.lfpe _

5

06qan rpyAoeMKoc'rr> 3Aq. C]l. 4 Aa

qac 144 t44
VIz nux:
rlacrr ayArrropuofi pa6oru (ncero): 44 44
Jlerquu 24 24
I lpaxruuec Kwe 3arr flTLl fl 0 0
Jla6oparopulre / nparruuecKr{e 3artflfufl rro

rroAfpyrIIaM
20 )o

9acrr BHeayArrropHoii pa6ornr, nKJrroqilfl
caMocrosreJrr,rryrc pa6orv o6yvarorqerocx

r00 r00

Bul nporraexryro.rHofr arrecrarlr4rz (:aver, 4n$.
3aqer, exsaueu)

3aqer



AcnupaHr noiTfraer 3alrer no pe3ynbraran pa6ourr B ceMecrpe.

[tts norryr{eHu.fl 3aqera Heo6xoAuuo Bbrrrorr]HTb laL6oparopnrdi [paKTHKyM 14

3arrnaHlrpoBaHHbre KouTponbHtre pa6oru.
flpn ycnou4l{, qro acnzpallT ua6upaer :a pa6oly He Menee 70 6alron, oH nonyqaer 3aqer

aBToMarr,Iqecxpr. B nporl,rBFroM cnyqae cAaer efo ycrr{o, uo 6nleranl.

{nx uony'reHl4t 3ar{era ueo6xo4uMo BbrrroJrnnrr ra6oparopurdt [par(TrrKyM 14 3alrralupoBaHHbre
KourponbHrre pa6oru.

4. CogepxaHrre AHcrlHrrJrlrrrbr
4. 1. Teuarnqecrcuii rrJraH AHcrlnrrJrurr[,r

Ta6nuua 2

u mcMolttrrqecKo?o nr,rertu Dnn oqHoit rJton.tttrt o6v,rattust

J\b

tln
Hauueuonarrue'reM u/ulu

pa3AeJroB

O6rem AlrcuurrJrrrllrr (uo4y.na), uac

Bccr"o BnAr'l
(a

ayAl{TopHor{ pa0o'fbr
{aAeMLtqecKHe .Iacur)

I{rrue
BIIAITI

KOIITAKT

rrofi
pa6orrr

v
(.)

C)

v

0)

F l:q

xl

c.

o

EB"ENHFtsY
;FCX;iU F h e(siiL,tn*
d

ts;kCdefr 
- 

ca F

I z 3 4 6 7

I Cnequcpur<a, crpyKrypa 14

pearrlr4oHHa"s cnoco6socrr
sneMeHTo0praHHqecKrrx MoJreKyJr

20 AT 0 0

2 flpone4euue peaKrlr4r.{ f pu Hr,rpa.

Cuure: rpurbeuulrcap6uHo.na

4 0 0 4

J Ilpe4cranneHr4.s o B3ar4MocBq3r4

MelKAy crpoeHueM z peaxquonuofi

cnoco6socrtro 3OC

20 i
+ 0 0

A.t flpunaeneuae 6pouucroro
aJrIoMHHr.r{ B peaKur{r4 @p"lel"-
KpaSrca

A+ 0 0 4

5 OprauuuecKr4e rrpoH3Bo4r{bre

oJreMeHToB I, Ii u III rpynn
20 4 0 0

6 Tenaurarutrfr cunres 4 0 0 4

OprauuuecKr{e ilpor43Bo.qrrr,re

gJIeMeHToB IV rovnnr,r
20 /l.f 0 0

8 Curneg npeKypcopa rro peaKur4r4

Br.mrura
4 0 0 4

9 @oc$opopraFrr{qecKue coeAarreHr4s

(@oc)
20 4 0 0

10 3ruronrrfr eQnp xoprE'rHofi

Kr{cJrorbr (peaxqxs Brarrura)

AT 0 0
A

L+

11 OpranuuecKr{e ilpor43Bo4Hbre

[epexoAHbrx MeTarrJroB

20 4 0 0

T2 Koucymraqprq flepe;1 3arreroM 2 0 2
ta
IJ 3a.rer rro Ar4crlnnrulse <<Xrzuu.s

)neMeHTooprar{nqecKux

:oelraneurEft>

z 0 0 0 2

I,lroro (uacor) 144 1A 0 20 2



4.2. Cogeplxarrue AucrlnrJrr{ur; (modyna) rro rcMaM

Teua l.
fJrraurr JIeKTIIIoHIIt,Ix 3arrgrllli

Cnequ{rurca, c'rpyxTypa u pcaxrlr.rorrrrarl
SJIeMeHTOOpf aHI-{TIeCKHX MOJIeKyT'I

Cueqn$zra 3JleMeHToopfaHrrqecKr{x MoneKyn v hx pearcunfi. O6"rracrl
gJleMeHToopfaHnqecKoft xr.rnarau 14 ee Mecro rJ ptr[y Apyrr4x xr4Mt{qecKr{x llr4cl.lunJrren. Xnnu.lecruc
cBt3I,I B opI'aHI,IrIecKI{x u 3JreMeHTooprarrr4qecKnx coeAr4}IeHr{sx. Xapaxrep cBq3H yrnepoA-
SJIeMeHT B 3aBI4cLIMocrrI or IloJro)r(eHril 3JreMerrra n flepno4uqecrofi cncreMe. MuoroqeHTpoBbre

MHoro3JreKTpoHHbIe cBtI3I4. Crpyxrypa SreMcHToopfaHr,ruecKHx l\{oncKyn 14 r,rx peaKUHoHHat

cuoco6socrr.

flpocrpalrcrBel{Hat vr 3JIcKTpoHHarr crpyKTypa 3OC, HX n:ar.rnaoo6ycJroBJreHr{ocrb.

Knaccu$arcaun.a opraHuqecKlrx npou3Boru{brx rrelepexoAHbrx u rrepoxoAr;brx MeraJrJroB.

Teua 2. flpegcranJlellrrl o B3ar.rMocBff3[r Mc]riAy c'rpocrrlreM [r peaxrluounofi
cuoco6Hocrsrc 30C

O6qufr anarrpr3 srexrpouHofi t4 npocrpaHcrBeuHofi crpyKTypbr opraHr4rrecKr4x

rIpoI43Bo.qHbIX 3JIeMerIToB KaK rpynrqraN noJror{oru{rr 3JreMelrra n fleprao4rz.{ecroi.i cr4c'reMe.

Oco6esuocra peaKl{I{osnofi cuoco6rrocrr,r 3OC: Koru(errrlnr 3ncKTpoorpl{rdareJrbtrocru,
ueracra6nJlbHble v rurrepBaJlerrlHbre crpyKTypbr. Teoprzr orlaJrKr4Barrr4s 3JreKTpoHHbrx rrap

Bai'IeHTHbrx op6ura:refi .

cuoco6Hocru

14 pa3ilI4rlldt

Teua 3. Oprauuqecxrre [poH3BoAH],rc 3JreMerrroe I, Il n IltI rpyfirr
Crpyxrypa opraHr.rqecKr.rx npon3BoAFrbrx sneMer{ToB l, II u III rpyun.
MeroArr cr4HTe3a, sneKTpoHoge$uquurrre crpyr(Typbr. Ceoircrna

opraHl4rrecKux [pou3Bolnbrx rrrrtrs, Harpr4r, MarHlrfl 14 ptfyrr4. Peaxlluu 3aMeu{er{r4r.

rIpI4coeAI4HgHHt rlo foMo- r.I I'crepoaroMrrbrM Kparr-rbrM cBl3rrM. L{nnrcoplauuqccKhc coeAr{HeHr4r:

cI4HTe3, HCnOnL3OBaI{}Te B OpfaHr4qecr(oM currrese. crpyxrypa fuApr4loB tr anrr{n[polz3BoAHbrx
6opa v a,tIoMI4I{I4tI. 3lercrpolto4e{tuqnrrrocrr), Al-rcovu,rexcsr. Peaxrluu rullpo- 14

rap6oa-nroullHupoBaHafl. Coe4uneHr.rx 6opa u arloMurru.s B opraFrlrtrecKoM cr{HTe3e.

Karzutu:ru.{ecKl4e cnoficrna rrpor43BoArrbrx arroMr4rrr.r. Pearcuul @plr4e.ru -Kpa$rca.
Crepeoperyrrflpnafl IIonLIMepr43ar\r4flHa KaraJrr{3aropax l]ur.nepa-I-Iarra. Peaxriuq Cy:yxra.

Teua 4. OpralruqecKrde rrporr3BoArrr>re 3J'rcMerruon [V rpyuur,t
O6qaq xapaKTepl{crlrKa, I43MerIeHI4t xapar{Tepa cBq3u ra cBorlcre MoJreKyn B fpynne.

KperranufiopfaHl,IqecKl4e coeAxrrerafl: rr{Aprr/lbr, &TKr{JIbHbre [porr3BoArrbre, coeAr.rHerrrzfl co cB.B3bro

npenHufi - rerepoaroM. flpo6lcrraa "xpeuunenoii xu3Hr4". Craloxcarrsr, MeralrJroc4JroKcaHbt.

CoerlaHenns Hlasmefi u srrcueit KoopArrr{aquu. Port, rr{rrepBaJrerrrrrb,rx r4HTepMcAHaroB B peaKr{r4qx

ilpplcoeAI4HeHI4s snI4MI4FItrpoBaHLrfl B xr,rNrrrr4 xpeuuufiopralrrlqecKr4x coe4urreuufi. PeaKqnq
Cuutrronca-Cuura.

Te*ra 5. @ocSopoprarrurrecKr{e coellu uerrr.r fl (OOC)
Crpyrrypnble Ii 3reKTpoIIHbre xapar(Tepr4cruKu ocnoBFrbrx rurroB @OC. cDoc$aa-nxuusr,

$oc@aanxeuu, $oc$ulu't, rfoc(rrlu,r, rfocrpoporrbr. Peanlur.r Ap6y:ona, Ml.rxa:lnca - Eexxepa,
IlyAonuxa, A6panroea, I(a6auuurca - @u:qca. flpousno4nsre Kr.rcJro'r rfocQopa u npo6,lena
xvntu'{ecxoft 6esonacrrocm. 'forcz.rurrc coe/IuHeHu.fl cf octf opa: rrecrr{rl}T/lbr, JreKapcrBeHHbre

npenapaTbr, rAoxHMHKaTbr, pocTpef ynqTopbr.

Xrzuuqecxoe opylril{e, 3KoJrorr{LrecKrze npo6leutr.

Teua 6. Oprauuqecnrre ilpor{3BoArrbrc trepexoArrr,rx vrerafi,JroB



OAuos.rrerrpoHl{ble JIr{rilIIAbI, peaKrlr4orrrrar crroco6rroc'rb culx.,ra-r(oN,rrrJre r{con. Orrecf uHoBbre

KoMnJIeKcbI Ir I,IX [pHMeHerrae B rrpoMr,ruJre]nroM opraHHqecr(oM cr4r,rre:e. /{nerronbre r(oMrIJIeKcbt,
quxlo6yralrre:r' v npo6leua apoMarl4tllloclz. I{r.rxJrorrerrra/riHcn}rJrbrrbrc r(oMrrJreKcbr H aperroBbre

KoMnJIeKcbI, ceHABI4qeBbIe crpyKTypbr. llporllr,rru.rresnrrfi Mera.JrJroKoxlrrJreKcr-rbrfi rca'ralug. Peaxunu
BoccraHoBJIeHHfl,, xllpanbubre KaraJru3aropbr r{ c'repeoKoHrpoJrr{pyeMbre nporlcccsr u npo6leua
6egonacnocra.

Il.rraurr flpaKTrrqccrclrx ("rra6oparoprrbrx) :arrnrlrii

Jla6oparopnan pa6ora J\} 1. Ilpone4errr{e peaxrlrrn I'pnrrr,flpa. Currrc: rpu$euu.rrrcap6urrora.
Tpu$euulrap6uuol iloJlyr{ae'rct B pe3yJrb'rare ssaiaN,roAeirct'Br.{s traruraft6polrcfeuula c

STLIJI0BT,IM e$upou 6eusofiHoff Kr{crrorbr, [pnqeM c vro;rexylofi e$npa rrocneAoBaleJrbno
pe arupyror 2 naolexyl sr uarnuit opralr[qe cKo ro co eAr{u grrr4l .

Pearrranr,r:

Eponr6eH:orr......."........ l9 r (0,12 iraonx)

EeHsoiiHosrurosnfi sr|tup......... ..............7,5 r (0,05 nroru)
MarHufi Merarrrrprqecxuii (crpyxlrn)..............3 r (0, 1 2 rvrolx)

A6co:rrorHrrfi etprap ; no71; xnoptr crr,rfi av uo uui,r; cnup' r
B xpyrno4olrHylo ron6y eMKocrbro 250-300 Mir rrol.{errlaror Marrruii H rcpucralrLrKuo1av,

nppInI4BaJI pacrBop 6povr6eH:o,ra n 50 nl aOcolrorrroro erfxpa, roJryqalor (lerrr;lr,tarulril6ponaul.
rar 6ruo orrr4caHo npra 4uSenulxap6lruole.

K oxJID(AeI{HoMy pacrBopy (reuurur.lanrufi6polru4a r{epe3 KarreJrb}ryro BopoHr{y

npz6auxror rro KanJItM pacrBop 6eHsofiHos'r'r4JroBofo ecfupa e i0 N{ir a6co:uorHolo erfrapa r4 3a'r'eM

HarpeBalor FIa BoAtIIoit 6aue B TeqeHr{e 1 .raca (et|lup .qoJr}r(err c:ra6o xutert). Oxlani11aror rol6y,
rlorpyxas ee s 6aHto c reAqnofi no4ofr, a pa3nafarcT npoAyKT rrpucoeAprHeFrr4r HacbruleHnbrM
pacrBopoM l5 r xnopucroro aMMoHI4fl. Pacrnop xnopr4croro aMMoHr4r lrocrerreHr{o rrpunr,rBa}or
rlepe3 KanenbH).ro BopoHKy [pr4 nepeMerrrr4Bar]au r(r4AKocTr4.

Or pearcuuouuofi cMeclr orroHrrror c BoA.rrrrbrM [apoM erfup, 6poru6eu:o.n (ns"xrufi n

ne6olrruou us6rtrxe) pr 4u$eruin (no6ourmrft rpoAyKr peanlnu). Ocranurufics s xor6e
rpuQeuranrap6unol (n BI4Ae :eplrzcruri Maccbr )r(erroro rleera) orcacbrBarcT pr

rIepeKpHcraJIJII{3oBbIBa}or Ir3 fopflqefo cur{pra (oxo.no .50 v"rr); rpu(rmrnlrcapdurro:r
Kpl4crannu3yercs B uure Oecuncurr'lx upH3M. BuxoA or(oJro 10 r'. T. ny. 162" C.

Jla6oparopnaa padorzr J\! 2. llpumerreHr{c 6pomucror'o ilJrrolrt{rrufl r} pearcrlrru @pu4ern-
KpaQrca. Clrrrres 1 -( [ 1, 1' -6u{ren n,r] -4-un)llarr-1 -olr :t.

B rp€xropnyro xon6y eMKoc'f;Io 250 nl HaJrr4Baror 100 Mn xJropr4croro Merr4JreHa,

Ao6asrslor 29,65 r (0,011nronr) 6esno4uoro AlBr: rrpr{ oxnaxile+Hr4 }.r repeMerrrvBalur4.3areu
Ao6anrrsror npu 5-8 oC 1,25 ur (0,07 uonr) xJiopucroro ar{err4na. IIocne qt:fo rpuKarrbrBaror
pacrBop 15,5 r (0,1 uonr) 6nrfenuna s 40 nrrr xnopr4crolo i\{elrlJrerra u pcaKrlr.{orrHyro cMec6
rlepeMelxuBalor npn ox.lralKAeHlrl4 erue B Teqerrue 3-x qacon. Co4epxtuvroe xoJr6tr BbtJrr{Bato,t lJ

craKaH c soAofi Ir JILAoM. BoAnrtfi clofi orTerrrror Ira AeJruTelrl,rrofi Boporrxe r{ rrpoMbrBaror
HecKoJIbKo pa:. Cyruar na4 6eeno4utna cyl;cfal'oM r{arpxl. X.nopuc'ruit iraernJtcH orrorrrrror npr4
rIoHI'{}KeHHoM AaBneHI{H. O6pa:onanrnhecfl 

'KpHcraJrnbr 
[epeKpr{c'rarTnr.r3oBbrBaror H3 feKcaHa.

floryvaror 19,60 r (99 %) Kpac'tarrnr.rqecKofo RertecrBa 6exrenoro unera c'I'ul. : 118*120'C.

Jla6oparopHas pa6ora J\! 3. 'I'cmlr.na'nrnni crrrrrc3
Kara,rurupyeMoe IrI{KeJIeM (fD o6pa:onanue rerepoN4ar(poqnKna. Pear<rlvrr o6pa:onauur
ceMI4qJIeHHoro KonbLIa UHKnoUIIaIIr4rra u3 oAttofi MoJIeKyJrbI arteTr4JretlleToria ].{ o-(terrulerrilaaMurra
IIpa HiilI4qI4I.{ I4oHoB tIHI(ert nprrRoAHT x 14-qlerirroMy ferepoqHKny., xo'rop;rii o6pa:ye.rcn n3 AByx
MoneKyn aAAyKTa IIepBorIaqarr'rroir peaKllHI4. flpra oroM aAllyKti r(oopAuriHpye'rcrr c HorroM
IIepexoAHoro MeraJIJra, o6pa:yr (TeMITJIaT)), roropr,rii rrarrpar]Jrrer rrocJre.{yrcrqyrc



UI4KnoKoHIeHcaIII4Io, npuqeM o6pa:yelcr rrNxerenrrfi KoMrrreKc I4-,uerrnor-o Mar(porIr4KJra

Allrrl.qpoAr{6eusorerpaa:a[ 1 4] arrrryneHa.

B 50 u.n Aera3lipoBaHlloro MeraHorra BI{oc.f,T n aruoc(tepe a3ora 5,0 r (0,201 nrnao:rl)
Terparl4Apara allerara HHI(eJIx (II),4,3 r (0,402 uir,rolt) aqerunarlelorra u 4,35 r (0.402 unaolr) o-
(penraneuguaMnHa LI peaKI{IdoIInyIo cMecb B Tearerrue 4 q Kuulrral c o,6parrrr,rM xoJrornJrrgaKou. flo
ocaxAeHI{H cMecl4 na 6ase co nbAoM o6pasonacruuecr reMrrbre r(pr.{craJrnbr or$ulrrpoBbmaror,
npoMblBaror oxnax(AeHHbIM 4o 0 'C Mc'raIIoJroN4 (3x5 rnr:r) ,{ ilocre BbrcyrriuBa*nfl B BaKyyMe
ron)nraror 2,67 r (33%) 5,7,12,14-rcr.pannerulgu6ensolb,i][1,4,8,1 llrclpaarrzlrurKJrorerpaAeKa-
reKcaeHarol{I{KeJls (Ii) n nnae reMr{o-3eneHoro Kpr4craJrJrr,rqecKoro nopotrrKa c Tnl. 254-256 "C.

Jla6oparopHan paOora.l{b 4. Currrc: uperypcopa ro pear(rluu Burrura
cuHres peareuTa B zrrura - 3rnn(rpr'rtbe rru:r$ocd) oparrr4nuAeu) aqerar

Meroguxa cl4ll'fe3a H BbI/{eJIeHux I Organic synthesis. An Amual Publication o1'Satisf-actory
Methods forthe Preparation of Organic Chemicals. New York: Johh Wiley & Song, Inc. 1984. V.
62. P.203.l

B AByropnyrc xol6y, cna6>rceuHyIo repMoMerpoM H o6parlnw xonoAr4nr,rrrrKoM,
noMerualor roJlyon (40 un), rplr$euunfioc$zlr (13 r) H r{afpeBaror cMecb ro rrorrr{oro pacrBopeggt
Qoc$zna. Harpen BbIKJIIoqaIor Ir npt 60 oC ilpu xopoureM nepeMc[rr4 BanHH K pacrBopy
npu6aalxror srul6poMaqerar (8.4 r). Ilocre .o".pur.ur"f, 3K3orepMu.re-cKofr peaKquy cMecb
nepeMeull4Balor npu 40 'C 1 9, oxlaxAaror, a Bbl-naBlrue r(puc)Taruru orcfuJrrTpoBbrBalor lra
BopoHKe Eroxuepa, IlpoMr,IBalorroJryonou (20 vn), nerpolrcfiru,uvr ctfnpov (20 r,r.u) 14 cyrrar.
flolyveHHufi 6poun4 rpucpeuu"rrxap6osrorurve'runcpocrforrur (ox,c no 2L 4 r-) pacruop"*t npt
xouua:rHofi reMneparype B Bo,r{c (300 Mn). I( BoJ{rroNry p,acrnopy ripH HHTeHcHBHoM
flnepeMerxuBanLrlr, rro KarrJlf,M npu6ae.raro'r 2 u nognrrfi pacrnop ft4l{pro](cr.rilaHarp:ar (oxo:ro 25 un)
Ao pH 10. Bunan[Iue KplIcrzutlr,l or$l.iJrblpoBbrr]aror rra BoporrKe ]ircxrrepa, npoMrrBaror no4ofi r,r

cyIIIaT CHarIaJ'Ia Ha Bo3AyXe, 3aTeM B BaKyyMHoM 3KcLIKaTope IIaA P2O5. Btrxoll 
- 

orco.no 15 r
(86%) 6ecqnerutlx KpLIcranrIoB c r. rIJI. 122-124 oC (npur,relrarrne 6). Jiu,rcpa.ryprrbre rarrHbre: r.
nrl124-126 "C.

Jla6oparopHas pa6ora J\! 5. 3ru,rosr,rfi esnp rcopuurroii KprcJror'[,r (peaxqul Bnr.rura)
MeroArzra cr{HTe3a H Br,IAeJreHH{:

B KpyriroAorrlryrc ro:r6y uoMcrJlaror 6en:a;rt;1ern4 (2.7 r) u
:rnl(rpu$euunSoc$opaHl4nllAeu)aqerar (10 r) H rrepeMerrruBaror crvrecs 1.5 naau. K pearqraouHofi
cMecI'I npu6an:raror nerponefrnuii e$zp (50 ul) v repeMerrrr4Biaror cMecF, 5 vulr. Ocalox
rpu(feuzn$oc(luuoxca4a orSu.rrrrpoBslBalor rra BopoHKe Eroxrrcpa. Kol6y H ocailoK npoMErBaror
nerporeftnrrlr arfupou (30 nar). @u:u,rpa'r nepcgocrr B r(pylJroliorirrs,lo norr6y o6lcnaov 25-*50
Mn I{ y[apl4Balor c noMoulbro poropHolo acnapflTer.fl. Ilpo4yxl c rroMorrlbro ilacrepoecxofi
rII4IIerKI4 [epe-IlocrlT n rol6y /Infl ucpero]Ir(r4 R BaKyyMc (npuve.rauue 4) 14 fleperoH.sror r]
BaKyyMe, co6upax (lparqurc, I(I4IIfluIyIo npz 118-120 'C (17 MM pr. cr.). Brxo21 3rr4rroBofo :rpupa
xopt'ruuofi KacrIOrbI 

- 
oKoJio 3.5 r (85%). IlHreparypHbre Aarrrrbre: 1. Kr{rr. 232 "C, I20 "C 67 wwt

pr. cr.), r. rrJr. 11-I2 oC, 
nDzo : 1 .5490.

5. Vqe6uo-ueroAur{ecKoc o6ecneqerlre H rrJrarrupoBarru€ caMocrorr.re.rr,lroii pa6orrr
o6yuarouluxcn

-fa6:rr.rua 
3

lelmr lSrzasr CPC

Cnequ$nxa, crpyKrypa r.r

peaKrtnonrral crroco6rroc r s

{{rerrrae o6q:larerr,Hoii fi
r,orroJr rrprre.nr,uofi Jrr.rreparypbl

SJIEMET{TOOPIAI{XqCCK11X MOJIEKVJI



2 llpegcranleHr.rr o 83ar4MocBrr3r4

MelKAy cTpoenr,reM H pearqaorrnofr

cnoco6Hocrrro 30C

r{resue o6-ssaremHofr ra

AorronHr4r'eJrtuo fi nurepa'rypbt

a
J OpraunuecK14e rrpo 143 Bollr{bre

3JreMeHToB I, II u III rpyun
9reuue o6r:areltuofi rz

AorronHHTe:rr,r roii Jrr4TeparypLr

4 OpraunuecKr4e rrpoH3Bollrrbre

SJIeMeI{ToB IV lpynuu
9rellue o6rgare.rlr,uofr u

AonoJlr{I{Te;rr,rrofr nI4Teparypl;r
5 @oc$opoprarrH r{ecxrre coeAr4ner{Hq

(@oc)
tlrerriae o6r:arerbgofi 14

AoIroJt r{L{Te-rrr,rroii JrHTcDa'f vDr,r

6 OpralluuecKrre n po143rlo1utbrc

I1epexonIIbIX MeTa,rrIOB

I{rerrue o6rJ garerr,Hoii pr

AoIIoJIItI4TeJtLt Iofi JrHTeD,

6. llpouexyroqrras arrecrarlurr no Arrc qurrJr rrHe (Mogy,'rro)

6,1 Oqerlovuste MarepnaJrbl AJrs rrpoBcAerrufl npoMolr(yroqnoii arrecrarlrru 11o

AlrcqrrnJrrr H e (ru o4y,r ro )

@opua [poI]eAeHHs npoMe]I(yroquoii arrecrau]rpr - 3ar{er. Acnupaur [oJrya{aer 3ar{er 11o

pe3ynbraraM pa6o:ru B ceMecrpe.

Ans nonyr{euu.f, 3atlera Heo6xo4unro BbrrroJrrrlrrb la6oparopnr,fi npaKTHKyM 14

3annaHr{poBaHHEre KoHTponbHr,re pa6orsr.

llpz ycnonllu, iITo acnupallT na6upaer sa pa6ory He Merree 70 6a:r:ros, oH nonyqaer 3ar{er
aBToMarl'Iqecxu. B nporIrBIIoM cJlyqae cAaer 3aLrer. 3aqer rtpoBotlnTc{ ycruo (no 6ulerarra) s
(popue co6ece4onasus ulustt{ IIHcbMeI{I{brx KoMMeurapuri K :}ailaLre rro npr4Jreir.aeMoMy Hr{}r(e
IrprrMepHoMy I1epclrHro BorlpocoB.

flepeuerrr, n pu Mep H brx BorrllocoB /IJr rr 3a rrera :

1. O6nacrr xurr'rrr 3OC, ee Mecro B prny Apyrr4x xlrMulrecKrlx llucuurnun. Orxpr,rrne,
rrprrMeHeHr{e, 3HaqeHr4e 3OC.

2. Tunle' cnsgeft B opraHurrecKr4x

3. MnoroqeHTpoBbre cBfl3r.{ B

esaul,{oleficrBr{e.

4. llpo6leMa cBtI3H n 3oC B cBere pa3Jtu-uufl B JJlcKTpoorpurlarenr,Hocrr.r 3JreMer,rroB.
3aBI4CLTMOCTb OT IOJIOT(eHr{' B fpynIIe r4 nepHoAe.

5. Kpaurtre cr;x3r{ yfJrepo/I - 3r'reMeHT, 3JreMeHT - SJreMerrr.

6. oco6eHuocrz xr.rMurrecKux crqseil yrJrepoA - rrepexoAHsrfi naera.nl.
7. 3ler<rpou*as.pr [pocrpalIcrBeuHar crpyKTypa 3OC rcax c[yrrxqur r]oJro]r(eHrzr sJreMeHTa

n llepuo4u.iecxoft crccreMe.

8. llpupo4a cBg3I4 MeTaJIJI - nnrarrll; r:raccu$uxarlnr oprar{rrqeor(r4x [poa3BoAHbrx
nepexoAHblx MeTaJrtroB.

9. O6uas xapaKTepucrl'{Ka crpoeHfil 14 crioficrs aK'r'r.rBrrbrx N4e'faJrJroopraHprrlecKr4x
COCII4HEHHfi - NPOU:NOAHbIX 3JICMEHTO]] I'IABIIbIX IIOAI'PYTil I U II rPl/nrr.

10' lipuporla cBt3n tiroctpop - yrJlepoA. 06qag xallar('rcpHcruKa opraHnr{ecKax
rrpo14 3BoAHr,lx tpoc$ opa.

1 1. 3lexrpoorpl4uareJlblrocrb sJreMelrroB rr ee [posBJreH]4e B sJreMeHToopraHuuecxoft
xvrMnvL 12. Cxo4crno u pa3nl4rll4e xaparffepa xauuqecrofi clfl3l B opraHulrecKl4x u
3neMeHToopraHr{qecKr4x MoJIeKyJrax.

I 3. XapaxrepucrrrKa npocrofi cBfl,3Lr yrJrepoA-3neMerr.r..

I 4. AxrusHbre MeraJrJrooprarrurrecKr4e coeAr4HeHlr, - o6uaq
1 5. PryrropfarrurrecKr{e coerunerru.fl.

I 6. If, rzrrrcopf aHr{qecxne coeArzuer.r r4q

1 7. Marurufi oprauurrecKue coe.r{prr{eHuq

H 3JreMeHTOOpraHr4qecr04x MoJreKyJrax.

3OC. llpanu.no 18 3reKrporron. l{orroprro-aKtlenropHoe

xapar(Tepr.{cTHKa,



I 8. OprauuqecKr,re ilporr3BoAnrre 6opa.

1 9. Alronannnfi oprauzqecKr{e coe.4r.tuerrr{r.

20. O6taas xapaKTeplrcrnKa Ilporr3BonHr,rx 3JreMeHroe iII fpyilrrbr. 3nerrpoHo4e6aqnrHrre
MoJreKynbr.

21. o6ltaq xapaKrep'cr'Ka rpopr3'or{Hbrx DJreMeHron IV rpyilrr6r.
22. Kperuult fr opranuuecKue coerr.rHerrus.

23. CoeauHeIIHt onl{o- 14 /{ByxKoopAurrr4poBar{Hofo $ocQopa. Craxroprr cra6a.nruocrvr 11

o6ruas xapaKTepucruKa peaKrrnoHuoii cnoco6Hocrlr.
24. O6ryas xapaxrepl{crl{Ka flpol43BoAHbrx rpexKoopAurir4porBarrnolo $ocrfropa, cxoAcrBo H

pa3nfiqrte c aH a.[o rr4qH brMr4 co eAr4rr eFrr4 flMu a3or a. Eu $ ulruo cm.
25. llolHue rfoctfurr,r. PeaKuHs Ap6ytoea.
26' O6ntaq xapaKTepHcrl{Ka rlpo143BoAHbrx qerbrpexKoopAr.rrrr{poBarrHolo 

QocQopa.
27. O6ups' xapalffepl{cruKa opfall14r{ccKrix trpor43lro/urbrx ilcpexo/lHbrx MeralJroB.
28. o-Kol,ln"ttercst rrepexoAIIbrx MeranJroB. @arlopr,r cra6u:rrnoc'ru, rrpapoAa cBr314,

xuMr,rqecKrze ceofi c'rsa.

29. One,$w{ I(aK JIufaIIr B KolvnJrer{cax rrepexo4rrbrx ivreraJrJloB. I4s\aeuerrr4s B crpyKrype fi
cnoff crnax olerpuna B pe3yJrF,Tare Koop/{u rrarIHH.

3 0. Mera;rnoKoMrrJreKcrrsrfi r<ara-rrr43 14 efo flpr.{Merrerrr4e

6.2 Kpureprru oueHuBarrufl rcomrrcrernlufi :

Ita OIIEIIIT BAIIUfl KOMTICTCIIIITTII

Il TexIIOJTOtHLIeCKIIX UpOUeCCaX.

TTTC

14n4urcaropsr

/(ocTr.rxeHHfl

rconanereuqnil,

cooTHeceHHbte c

rrr'laHHpyeMbrM H

pe3ynb'raTaMH

___o_6-y:,qggl
3uae'r rteJtH, r\4eroAbl 14

crre rlutp u rcy

3J'rcMeHToollrauu,lecxofi

xr4utt4 ) oco6e rr r rocrn
xHMt4,{ecKhx csgscil u

cTpoeH14H

3JreMeHTOOpralrHqecKHX

coe4N Heu r.r ii. 14 ueer'

I]peAcTaBJteH14e o

cxoAcTBC U pA3JlL4rlUV

3THX BelrIecTB C

opfarf HqecKuMtl V

IreopfaHHqccKHMH

ATIZIJIOIAMH,

OueHoqHsre

MaTepu?tjr r,t

PeQepar, AoKrra.4,

ycrrrr,ril (luu
rrHcbMerrHbrfi) oree'r ua

3alleTe.

Pa6o'm c

coepenrenHoir

poccrzfrucoi.i u

sapy6exnofi

rureparypofr rro

TEMATHKE

AHCrlHllJil4tIbr.

flo4rorosrca

npe3elrTaur.lr4 no

npopa6orarrnuitr

ny6rurcar1nru.

I layurrrri,i llol(Jta,1 rro

pacc M aTp H BZIC N,r br r\4

-t'eMaM.

[1pa oqennnauuu

aurc'rylrire rrnfr

yrrHTbrBaeTct:

rr0Afol'oBKa

rrpe3eItTauHH,

co,qep)l(aTenbHocrb

AOKIaAa, O'rBeTbr Ha

BOfrpocbt, yqacTlre B

llHcKyccHH no

rrpe4loxeuHofr

KonnerelrquR

c$opn,rapoeaHa: npH

IlpaBHJrb]tocTH t4

NOTHOTC O'IBETOB HA

TCOpCTHrlecKHe

BOrrpocbt, rrpH

tllty6aue norraMaHHt

Ta6nuua 4

Koa
H HAHMC}IOBAHHC

KOMneTeHtlHH

IIK-10 - Cnoco6rrocrr x

caMocTotTeJlbllot\4y

npoBeAeHHro riayqHo-

HccJreAoBareltcrcofr

pa6orlr H froJryqet{}*o

Hayr{Hbrx pe3ylbTaToB,

yAoBneTBopqrcuIHX

ycTaHoBreHHbrM

rpe6osaHulu K

coAep)Kar-rHro

AnccepraqHit na

cohcKaHue yverroii
cTeneHH KatJAHAaTa

HayK ilo
HaIIpaBneHrrocTH

(Hayvuofi

cneqaaluuocru),
BJIaAeHHeM .texno,'rorr4eil

Kprareprara

OLIEIIHBAHU'



MOHHTOpHHfa

IIeAatofHqecKHX

HOBOBBCACHHfi

IIK-I1 - Cnoco6Ho0rr
HCnOJIb30BaTb

coBpeMeHHyrc HayqHyro

arnapaTypy H MeroAbl

Snturco-xnnaHqecKofo
aHaJtu3a, HciloJtb3yeMbte

BbINOITIEHHN

HayriHbrx hccreAoBaHHH

e o6nacrn opraHnuecrcofi

xI,rMHH (eleueurHufi
aH'LIII43, ra3oBat v

)KHAKOCTHA'

xpouarorpa$n.a,

rloJrrrpHMerpnr, tMP,
3fIP, VTK, KP, YO.
cneKTpocKofIHt, Macc-

cneKTpoMeTpHr,

peHrreHocrpyxrypnurfi

aUa,f n:)

Pe$epar, AoKJra/1,

npe3eHTauHA, yCrl.r slfi
(uln trnct,vrer rr u,r i.i)

OTBCT rra 3aqc'Tc.

Pa6o'ra ua

coBpeMeHtioM

ATIAIilTHqECI(OM

o6opy4onalrnm.

Vn,Ieer ilpr,rMeHrTb

TeopeTHrtecKHe 3HaltHg

n yve6rrofi v

rrpo$eccnorra,qblrofr, B

1'OM rtHCIe h ltayqHo-

HccJreAoBareJtucrcofr,

.qetTeJlbHocTH.

3nae'r ocrroBl{oe

ceplrilnoe

o6opy4onarrne AJrs

Ka)r(Aofo

paccMaTpHBaeN,lofo

(;u:u,recxoro H

rf rsrrco-xltn,tH rrecKolo

N4eTOAa HCCJ|CAOBaT{Hs

BeqecrB (o,lennernuurfi

aHaJl.V3, fa3oBag v
)I(HAKOCTHat

xpol,tarorparfnr, YO-,
vlK-, .{MP-
cIIeKTpocKoI|nq, Macc-

cnexlpomerpur);
MATCMATHqCCKhC

anfopHTMbr H MeTo/lbr

o6pa6orrclr nepBHrtHblx

otleKTpocKoftHqecKHX H

cneKTpoMeTpHqccKHX

AalrHbtx.

Vveer eur6pars

COOTBETCTBEFIIIO

rroclaslenrroii 3aAaqe

HCCJteAOBarivfl ToT t4tlq

uuofi BHA

cneKTpocKonHH

(onpe2lelrarr

iilocToHHcl'Ba v
He/locTaTKH, a TarcKe

o6racru npanaeueHu.r);

xoHa6nHupoear'; B

pa3JlHrurblx coqeTaHHfl X

ABa u 6olee
cneKl'panbt rr,tx MeToAoB

AItfl NOCTH)KCHH'

IIOJTHOfO OtrpeAeJ'rclJHt

orpyr(fypbr

r,rccJreAyeMoro

BeulecTBa

Kpuruuecruii
JrHrepal'ypHbtx

HCTOqt lHKOIl,

npeAIo)rterrHO

ATN

gocroeepllor.i

n peIcl-aBJIeHr.tt

pe3yJrb'r'aToB

BOfrpoca 14

ilpaBHJTbHOCTH

BbI I IOJI HEI IH'I

lrpeAJlo)I(e HHbrx

zagauvii.

LUrca-na KpnrepheB

cofr'tacHo

rpe6onarrnav n.4.29

"flo,tolcet [.rr o
TeKyrrlcM KoHTpoJIe

ycnoBaeN4OCTh H

rtpouexyroultofr
aTTecTatlH14

o6y.rarorquxctr

ofAoy Bo
"TrcufV".
Konnereuqun

cdloprr,trzponaHa: rtph

ilpaBHJTbHOCTH H

IIOJIHOTC O'I'BETOB HA

'lcopeTHLrecKHe

BOrlpOCbl, nph

l:ly6ulre norrHMaHr4t

BOflpoca H

IIpaBHnbHocTH

BbI||OJ-I HEFIHq

npeAnolr(eHFtbrx

za]\auui,i.

I-Ur<ara KpHrepHeB

cofracHo

rpe6osauNrv n.4.29

"llolollceHul o

Ter(yu{eM Ko}.rTpore

ycneBaeMocTh H

npouerxyrounoft

aTlec'fatiHH

o6y.rarorquxcR

or-Aoy fto
"'l'toMfV".

AI{ILIIH3

nyrefr

6orec
tltopir,l r,r

H

Ail'nocTaHoBKe 3aAaLl

KOMI]JICKC}IOfO

peuerrHff npooJreMbr.

ycrrrsril (nlru

fl HcbMerJHbtfi) olser Ira

3aqeTe



7. Yqe6uo-MeroAltqecKoe rr urr{topnralllaorrrroe o6ecneqcrrrrc Ar{crllrrJlrrrrbr (ntoay.rn)
7.1 OurosHar Jrnreparypa:
1. Er'ronaeraJlnoopraHllqecKa.fl xkrMr4s.: yue6noe uoco6ue / nol pe4arqaefi )K. Xay:H ;

IIepeBoA c aHrluficxoro B. fl. [14'1e11tto, K. B. 3afiuena. 
- 

3-e r{3A. :-* Mocrna : Jla6oparopral
3uanufr, 2020" 

- 
505 c. 

- 
ISBN 978-5-00101-668-7. 

- 
Terccr: srrer(rpoutrutfi ll Ilaus :

sJleKrpoHHo-6u6luorellllafl cncreN{a. URL: https:i/c.larrtrook.com/book/l ,51 536 (lar.a
oOparqeuux: 13.01 .2020). 

- 
Pexom Aocryra: /(Jur aBTopr43. noJrb3on,are"ueii

2. 3ntureH6pofix, K. Mera:t:rooprauuqecKar xr{Mun : yue6noe uoco6prc / K. 3nsrueu6poftx
; rrepeBoA c HeMerlKoro IO. O. OnpyHerrKo, L\.C. lleperaluHa. 

- 
3-e r.rgA. -- Mocxea :

Jla6oparopus zuauufr,2017. -- 749 c. ** ISBN 978-5-00101-504,8. -- Texcr : 3noKTpoHusie ll
Jlanr: sneKrpoHl{o-6u6luoreqrrafl cr4creMa. -- URL: https://e.lanbook.com lbooV941l2 (tali-
o6parqeurar: 13.01 .2020). 

- 
Pexunr Aocryna: /urs aBropr{3. rroJrb3onarclefi.

3. Tpaneur, B. @. flpar<ruxyv ro oprarrlrqecrofr xzrMr4r4: Vqe,Orroe noco6rle /]'paneur 8.O..
Il{ettouExnH A.E., -2-e uzg., (sl.) - Mocxea:Jla6oparopvrnzuaunir,20IT. - 595 c.: ISBN g7B-5-
00101-510-9. - Tercr: sneKrpolllrttii. - IJRI-: https://new.znanium.com/cataloglprodvctl54Z5Ig
(4ara o6paqeHr4r: 1 3.0 I .2020)

1 .2 fionomr r{TeJr},H afl Jr r.rrep aryp a :

1. MeralloopraHl4qecKas xuMr4r rrepexoAHErx MeraJrJros : Oclronr,r t,r rrp]4Merrcrrgfi : sZq I
[x. Kom,reu, JI. Xure4ac, f{rx. iloprou. P. Ourrxe ; fiep. c arrrrr. N4. A. Pollr<urrn; llol pea. 14. II.
Eeneqrcoff. - MocKsa : Mup, 8.r.. LL '2. * 1989. - 396 c. : r4Jt. ;22 cNr. 5.20 p.

2. Mera-rrnoopr.allnqecKat xLIMHrr rrepexo/urbrx MeraJrJroe : Ocuonbr 14 rrpr.rMcrrcrruq : n Z \ I
{>r<' Konrr,reu, JI. Xurc4ac, /(>r<. Hoprou, P. dlarrre ; llep. c arrlJr. Ml. A. Pognr.lrzr; I Iol pea. 14.II.
Eener{rofi. - Mocrea : Mup, E.r. LI. l. -- 1989. - 504 c.: vrr.;22 cv. - flpe4v. yKa3. : c.499-502.
ISBN 5-03-000279-0 : 5.60 p.

7.3 lLrrepHer * pecypcl'r H rrepno/IuqecKHe rr3Aarrufl:
O6rq[fi uu$opnraqraouHr,nl rIollcK ueo6xo4l.iuofi nr.{Teparypbr Mo}r(iro ocyr]lccl-BJrgrb Fra

AocrynHblx HHTepr{er-pecypcax. ilopran 0yrlanaetrraJrbr{oro xr.rMrTr{ecKor-o o6pa:onauur B

Poccult. Hayxa. O6pa:onanlte. TcxqoJrorr.rr4. www.chemnet.ru , http://chemport.ru/ ; r4rrrepHer-
neKul{r4 rlo XHMI,IU 3 J (CM eHTO Op f aII H LrecKI4X coc/(Htrcrrnlr
http ://www. scs.uiuc.edu/white/index.pi-rp?p:lectures

I4.cropur. craIIouJIeIII4t xraMlrr4 {roc$opoprarrr4rlecKr4x coe,quueuufr
http ://www.pereplet.ru/nauka/Sor osl pdf I 9 607*03 9.pdf

KraccuSuxaqna
Q o c rf opopra r ir4 rr e cr(HX coc/(r.Jrrcrn4i1 -

http ://w"vwv.reakor.ru/leos/base/eos09.htm I

Xuvms 3JIeMeIrroopraHI'ILIecKux coel(r4lresnfi. - http:/iwww.chem.isu.ru/leos/base/eos0l.htm-
StreMeHToopraHLrqecKat xuMl4rl: iIOIJOCTI4 xHMl,t r{ccttoLl rrayKr.l
http ://www. chemport. ru/chcnr ncws.php ?tag-elcmentorganic_chem istry

7.4. ConpeMernlbIe 6a:sr AaurlbrX H unsopnraqrrorrrrbre clpaBoqHbrc csc'reMr,r:

Arq nol4cl(a rteo6xo4nltofi nurcparypbr, HayrrHl,rx crarefi vr. gpyrofi ug6opnaauuu
I4crlonb3yIorct unQopnraqaollltblc cupaBolrubre cucreMbr, B TorM Lrr4cJrc lt 3leripouno-
6u6uloreqsHe cplcreMbl (3DC), Haxo/lsrquecr B roAnucre TroufY, Harrpr4a,{cp, 3EC Iiarrr
(https://e'lanbook.com/), M3E ( https:/iicdlib.nspu.ru/); H3E (https:/irusneb.rui); ij*u, 4u,nr"r*.
AocryrlHble B paMKax rtatluoltalr'uofi rolnucl(H: Atnericctn Chentical Society
(https://www.acs.orq/content/acs/cn.htrnl); cambrirlge (Jnittersi ty pres.s,

(nttps:luwww.camuriog ); Royal Society of chemistry (hjpglhubrng-ard); xypuansr
I43Aarenr,crna Wiley (https://onlinelibrary'.wiley.corn). [pyrne 6a:lu 4aHnbrx, rraxoAnrluecs B



oRo6oAHoM .qocryne B cerl{ tr4ltrepner, B qacrHocrr.r, ScienceDirect, Wilcylibrary, pubChem 
rz

Google Scholar, a raKlr{e 6a:rr 4arrur,rx Reaxys u SciFinder.

8. Ilepeverlr ulttltopual{noIIItbIX lcxrroJrorrrfto r{cnorb3yeMr,rx rrpu ocyrr(ecr.B!,rerrnH
o6paronareJrb rroro rrportecca lro 4rrcrIfi trJrr.l rre (mo4ynro) :

B xaqecrse ilporpaMMHol'o o6ecueuenr4fl rr4cL?4nrraHbr <XHNnxq 3reMerlrooprar{r4qecKrrx
coeAI'Ii[IeH]Iia> 6ylyt BecbMa IIoJIe3IIuI naKelbl npuKJlarr{brx rrporpaMNr: flpofpar,rurrr,rfr KoMnJreKc
ACD[,abs (ACDAIMR Processor Acacienlic Edition) (axaAeMn.rec(ar{ Bepcurr AocrynHa Ha carZre
npol'I3BoAt4rcxnhttp:llwww.acdlabs.com/resources/freeware/nmljrocl) uChemBioDraw (npo6uar
BePcus AocryIII{a rril caltte
http://scistore.cambridgesofl.com/ScistoresoftwarcDisplay.aspx?'l'rial=,Trial/).

Pa6ora c ancpoprv arlr4 oiiH r,rM rrop.f anoM IzI Et{ TlouI-V .

tr4cnonE,soRatrue THIIoBbIX r(oMrrLroreprrbrx rrporpaMM (ACD/ChemSI<etch, Iixcel, Worcl,
PowerPoint) alg petlIetIufl BLIrrHcJrr4'fcJlblIr,rx 3al{aq, cocraBJleri}I.f, orqeror} a rrpeseltraqufr.

rlnarcf oprraa AJr-fl oJreKrporr r{oro o6y v cr-r rzx luli c r o s o f i r e q nt s

9. TexHV'recKI{e cpeAcrBa rt MarcpuaJlr'Ho-T'exIIuqecKoc o6ecrrc.Icnuc ArrcIIuflJrlrrrbl
(uoay.ns)

,{lx ureuHa lexqnfi ueo6xor1vnao I{arTHrrr{e

rexnur<oft (rcountrcrep, [poeKrop r{ /Ip.).

ay gut opufr, o cHAlueH rr brx MyJr bru nlelu r,trrofi

ftx cavrocrotlTeJIbHofi pa6orrr cryAeHToB ueo6xo4av Aocryrr B Kox{rrbrorepur,rii KJracc,
nnaeroulufi Bbrxol n I4lrrepuer.

Marepaalr,uo-'fexuzrrecKoc o6ecne.leuue, neo6xoAaMoe A.\s pearu3aL\ilvt ArrcrlgrrJrr{Hbr,
BKJIIoqaer n ce6g: yue6Hue na6oparopl{14 oprarrr4r{ecKoro currre3a (uya. t06 xoprr. 5A), (aya. 102,
Kopn' liA), (aya.l 15, xopu. 5A), y'le6uo-tlayqHble na6oparopnlr HolJ <Xurupr,recKa.{ 3Kcrrep ru3a vr
SKotlorutqecKat 6e:onacsocrs> (ayl{. I 16 vt 117 , Kopn. 5A), ra6oparopu.r 3r(oJrofHr{ecKux
trccner'oBanwit (ayg' 101, xopn. 5A). Jla6oparoplr]T ocFraulelrrr uco6:<o.r1nvr,nvru rrprj6opaMlr, B ToM
rlldcrle u coBpeMeI-IIIbIM IIayqilBIN{ o6clpy4onall}ieM I,r npuOopaul.r (co6c'r'nergroc o6opy4oBa}rhe
IIKII) - rasossrfr xpomarorpac[l frace GC Uitra (Tirermo Electrol) c Macc-ccJreKrr.rBHbrM
4erexropon'l DSQ IT; fa:oestit xpouarolparlr c Macc-cereKrr4Brrbnvr AereKropoM SCION Se
(Bruker); Cuexrpo(rrlyopl4Merp Rl; 5301 PC (Shirnadzu); Xrgrcocrrlr,rfi xpoMar.orpa4 Agilent
1200 (,\gilent Technologies) c ratrrxeMllr,IM KBaApyrroJrbHr,rM Macc*cne6rpoMefpoM c r4crorrrr'KoM
IIOHI'ISa'III4I'I 3neKTpocrlpefi u xl{Ml,IatecKoii ttottra:aquefi noA aruoor}epr{brM AaBJrerraeu Applied
Biosystems/MDs Sciex API 2000 LC/MSiMS (Applied Biosystems); innupotrro-ilporpa^anugfi
KoMIIJIeKc <Kpucrall 5000.2) ua 6a:e ra3oBbIX xpoMarofpa$on c cucrcuoia 3axoJralKr.rBaFrprn
repMocrara v nporpaunofi o6pa60rxrz <Xponarex_DI-IA) ()lpor,rar:x); A6cop6qHos'ufi
cuexrpo0oroMerp YO- ra nuguuofi o6:racru Agilent S+5: 1a,4tent'Teohnologies); X{n4xocruoft
xpoMarorpa$ c 4ao4rro-MarpurrllbIM rlereKropol,r Agilent 1100 (agilent lfechnJogies); tr4K-@ypre
crleKrprlMerp Agilent Cary 630 FTIR; /{ayx;ry.renofi Y@-, Bl4/]-cnercpo4orouerp Shimadr, 0V-
2600; )(porraaronacc*cileKrpoMerp Agilent 5977r^ GC/MSD . rgoro,],yir,u"or,rr'uofr cuc.reuofi
In'tI trI'qlonrarnqecxofr xpoMarorpa$nu IJGA/PY-3030D (Frontier, Slrrorrnx); Cnc.rcua xra4rocruofi
xpoMarorparpuu Agilent 1260 Infinity II c npcnarrpoJrerrrr,rM Macc-creKrpoMe.rpoM lrr,rcoKoro
pa3perxeHur Agilent 65458 Q-TO|).
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3

floqcHureJrlHatl 3 arlrrcrca

I{enr,rc HayrrHo-uccJreAoBarelncrofr AeflTeJIbHocrlr .f,Brlfl erc.f, :

npno6pereHl{e ofIbITa Hayr{Hofo r4ccJreAoBaHlrfl, ocBoeHr,re oKc[epr4MeHTanbHbrx MeroAoB

aHilrv3a pa3nurrHblx o6rexton, nccneAyeMblx B optaHr4qecroil xkrvrkrv) [paKTprrrecKoe

I4cIIoJI63oBaHI4e reoperl{rlecKrrx sna:r,ufi, B peureHr4u [paKTuqecKrrx 3a1aq r4ccne.qoBanufl. H

rrpor43BoIcTBa.

3aAaqn HI{!:
- SopnrupoBaHl4e KoMnneKcHoro [peAcraBJreHur o cnequsnKe Ae{TenbHocrr4 Hayr{Horo

pa6orHraxa rlo HanpaBneHuro rloAroroBrr4 "Xtrv;aqecriue :aay:r;r4" (yponeHn [oAforoBKH KaApoB
esrctrrefi xnalu$uxary:ou);

- oBnaIeHI4e Mero,4aMI4 IrccJIeAoBaHIrr opraHurlecrofr xurunu, ocBoeHlre MeroAonorzz
p elreHrrr rrp aKTr4Lrecxzx npo Q ec c]roH aJrbHbrx 3aAaq ;

- coBeprxeHcrBoBaHlle yweuuil 14 HaBLIKoB caMocro.grenr,sofi HayrIHo-uccneAoBarentcxofi
Ae.f,TerbHocTH acrrupaHTa;

- yqacrl,Ie acilvp aHT a B HayqHo-rrccne,qoBare;mcxoit pa6ore, np oB olt4Moft xa$e4pofi ;

- BHeCeHrre acfrrrpaHToM nrrrrHoFo BKnaAa B HayrrHo_r4ccneAoBaTenbcKyro nporpaMMy,
o cyqecrBnreMyro r<aSegpofi ;

- c6op Marepvana An,f, HayqHo-rcnanz$axaquonHofi AerreJrbHocrn (4rzccepraqun);
- nprao6pereHl4e npaKTuqecKl4x HaBr,rKoB B rrorrcKe v I4crroJrb3oBaHzr4 r4cror{Hr4KoB

HayrIHbIX znanuit" tro xkrvrnrr (nepuograuecKrre vzyaHvrs., pe$eparunutre )KypHaJrbr,

6u6mtorpacpuuecrne o6:opr,t, uonorpa$ux, crpaBor{:nyrKrr) 3neKTpoHHbre H HayKoMerpr.{qecKne
6a:sr 4auHux);

- rloAforoBKa re3lrcoB AoIflaAoB na xou$epeHrlr4rr unv cra:rbpr Anr. ony6lur<onaq4fr B

perIeH3I4pyeMLIX x(ypHanax 6a: WoS u Scopus, per(oMeH.qoBaHHbrx v yqvrrbrBaeMbrx BAK P@
npr{ 3arrlr4Te Ar4ccepTarluv ;

- flonyqeHue HaB[,IItoB [penoAaBaHr,rr crrequarrbHbrx Ar,rcur4nnaH Ha xa$e4pe;
- 3al(penneHlIe 3HaHIafi, yrenwft, lI HaBbrKoB, rroryqeHHbrx acrrupaHTaMu B rrpoqecce

u3yrreHur AzcurrfrrrrrH acnnpaHTcxofr nporpaMMr,r;

- pa3BHTI4e y acrll4paHToB rurIHocrHbIX Kar{ecrB, orrpenenreMblx o6qurr.rn rIeJr.f,MH

o6yueHux rr BocrrrrraHr4r, H3Jro)KeHHbrMr4 s OlI.

1.1. Mecro AI{cIIHTIJII{ur; (nodynn) B crpyKType o6pa:onarenrnofi flporpaMMbr

flawual AlrcqnnnaHa BXoAI4T n E3 Enor 3 <Hay.ruue r4ccrreAoBaHu.f,)) (sapwarutnwan
.iacm).

finulunttuua <Hayvuo-uccneAoBareJrbcKar re-sreflr,Hocrb)) ocBar,rBaercr c 1 no 6

ceMecrp BKrlor{I4Tersuo. Bnorc 3, e xoroprdi rxo4rzr Aa:nHafl. Al,rcqlzrrnvHa, 6azupyeres. Ha
6asonofr qacrr4 Eloxa | <<[ncqurIJIHHr,r (rrao4ynu)>; Ha na6ope Ar4cur4rrnr4H (nroaynefr)
eapvtaruvnoit qacrr{ Elora I <<fiuulufrJrrrHbr (rraoaynu)>, Koropbre orpeAeJrsrorcr B

a o oTB eTcTB rlu c H aIJp aB JreHH o cTb ro IIp of p aMMbr acilnp aHTypbr.

KonanereHqnu, SopuvpyeMble B rrpor1ecce HayqHo-rrccne.4oBare;mcr<ofr re.f,TerrbHocrr4
ueo6xo4urrau Arrfl rIoAforoBKI4 HayrrHo-KBarusuxaquousofi pa6otr (4uccepraqzra) Ha
coI'IcKaHI4e y'reuoft crerleHl4 KaH1lz1ara HayK. [ucquiuuna <Hayvuo-uccne.{oBareJrbcKa.{

Ae.flTeJIbHOCTb)) roll4r{ecKlz rr coAepxareJlrHo-MeroLrz',telKkr cBt3aHa c glrcrJvrmunofi
<flo4roronr<a HayqHo-KBann$vraqnounoft pa6oru (ruzcceprarl]au) Ha corrcKaH\re yueuofr
crerreHa KarilLr!.ara HayK)>, exo4xrqefr e E3 Erox 3 <Hay.rHsre HccneAoBaHr{{)), a raKxe c
At{cqulInHHofr <llpe4craBneHl4e HayqHofo AoKnaAa o6 ocHonubrx pe3ylrr,Tarax noAroroeJreHHofi
Hayr{Ho xnalu(uraqnoHHofi pa6oru (4uccepraquv)>, exoA-{rqefr e E4 Elox 4
<f ocy4ap crB enHar HToroB ar arrecrarlr4.f, )).

7.2. Korlnereuqnu o6yvaroulerocfl, Qopruupyeruue B pe3yJrr,Tare ocBoeHrns 4aHuofi
Arncq[rrrH ut t (two dynn)



Kol u Har4MeHoBaHlze KoMlrereHurrr4 flnanupyenrbre pe3ynbrarsr o6yuenzx:
(sHaHuenrre/$yHxquoHalrnrre)

YK-1 - Cnoco6nocrt x
Kpr4Tr4qecKoMy aHanh3y 14 orIeHKe

coBpeMeHHr,IX HayrIHbrx 4octnxeHrafr ,

feHepr4poBaHr,rrc HoBbrx r4Aefr rrpr4

perrleHr{r4 r4cc_rIeAoBaTeJILCKrrX lr

npaKTurIecKlIX 3aAarl, B TOM TIHCIe B

Me)KAr{crIHnnLrHapHbrx o6,rracr.fl x

3Haer ocHoBHbre MeroAbr HayqHo-

I{ccneAoBarenrcrofi Ae-flTeJrr,Hocrl{.

VNreer BbrAeJltrb I{ cl4creMarll3 IIpoB arb o cHo BHLI e

I4AeI,r B HayqHLIX TeKCTaX; KpI4TUr{eCKI4 OrleHrrBaTL

Ilocryrrarcuyro r.trrp oprr.la{urc.

yK-5 - Cnoco6Hocrb nnaHr.rpoBarb lr

perrrarb 3a1a-ur4 co6 crnenHoro

npo$eccnoHarrbHoro H JrvqHocrHoro

DA3BnTUfl,

3naer ueJTr4, 3a1a-u:r., ocHoBHbre pa3Aenl,r, o6:sexru u
MeroAbr auasfitru\ecxolr xtrl.rrukr: coorBercrBr4e

nrr6pauHoft TeMarHKr4 krccne1oBatufl. rracnopry

HarrpaBneHrrr (cneqaanbHocru); MeroAbr

Aocrr.rxeHr,rr rrocraBJrennofr qenu npr{ Br,rrroJrHeHrzu

HayqHofo r,rccIeAoBaHr4_f,, BonpOCbI OpraHr43aIII4rr

IInaHIzp oBaHLrs. u $unaHcupo Ban:afl HayrrHbrx pa5or,

rpe6onanza r< oSoprr,rneuuro HayrrHo-Texnn.{ecrofr

AoKyMeHTaur4r4, rrop.s.4or( o$opunenux 3a.sBoK Ha

f p aHTo B yro rroAAepxGy H ayqH oro HccJreAo B aHrr{.

Yueer o6ocHosarr, rleJrecoo6pa:uocrr pa:pa6omrn

TeMbI: cocraBI4TL [rraH uccne4onaHafr Ha

6nuxafturyro Lr orAaneHHyro repcneKTrrBy,

no4o6pam ueo6xo4rznasre r4croqHrrKr4 fro reMe

(lareparypy, nareHTHbre Marepuanbr, HayqHr,re

oTqeTr,r, TexHr{qecKyro AoKyMeHTarlprrc v Ap.);
npoBecrr4 Lrx aHaJrn3 cr4erev,arrrs arlurc n o6o6rueuue.

Yueer caMocro.flTeJlbHo nonyrlarr,
gr{clepr4MeHTaJlbHbre AaHHbre rro nrr6paHuofi

TeMaTI4Ke I,IACJIeI'OBAHI.cfl., KpHTI4TIeCKI4

ar{aJrr43r4poBarb nonyqeHHyro uuQopuaqurc tI

ilpelcraBn-srb pe3ynbrarbr co6crseHHr,rx HayqHbrx

racc:renosaHufi.

OIIK-2 - lorosHocrr, opfaHr43oBarb

pa6 ory uccneAoBareJrbcKoro

KoJIrreKTr{Ba s o6racru x:aMr4Lr Lr

cMe)KHbrx HayK

3saer orer{ecrBeHHbre rr sapy6exnue IaHHbre no

HccneAoBaHuro odrer<roe aHaJroroB c ueJrblo

oueHKr4 HayuHofi v nparrnuecrofi 3Haqr{Mocrn,

o6opylonaHr4e, anrtap arypy n ycraHoBKr4, MeroArr r,r

cnoco6rr opraHr43arlr4r4 KoJrJreKTr{Buofi pa6ou lro
npoeKTy s o6racru xLrMr4yr H cMelKHr,rx HayK,

ueo6xoguuT,re Anf, [poBeAeHn x HLI[.

Ynaeer B r,ItBJrqrr,, o 6ocHoslre arl kr opf aHH3oBbIBarb

ueo6xognuocrb rrpoBe p.etlrs, KoJrJreKTrrBHofi pa6orrr

HAA rrpoeKToM, rIpI4BneKaTr, cTyAeHTOB K efo
Br,IfroJIHeHr4IO, COTpyAHI4rIaTb CO C[9IJI,da[UCTAM],4

cMe)KHbrx nanpaeneuzfr .

IIK-12 - Cnoco6Hocrr, fpaMorHo 3saer ocHoBHbIe MeroAbr npeAcraBneHr4fl 14



IIpeAcTaB"[_sTL pe3ynlTaTbl HayqHr,IX

HccrreAoBaHr4it (nayuune crarr,rr Lr

o6:oprt, AorsraAbr, [pe3eHTaqr4r.r,

Hayr{Hble oTqeTLI, KaHAI4AaTCKa.f,

4uccepraqux) B coorBercrBr.ru c

npr4H,{TlrMil s o6racru opraHkrlrecxofi

xuMr4rd HOpMaMr4 U ilpAB]{rAl/lr4,

ocyilIecTBn_rrTb ilperroAaBaTenbcKyro

AetTen6HocTL ITO XI4MHqeCKHM Lr

CMEN(HbIM .4I4CUIIilNIIHAM

olpopMneHH-fl pe3ynbraToB npoBeleHHbrx Hayr{Hbrx

r{ccJreAoBauufr, co4ep)KaHr4e r4 crpyKTypy HayqHbrx

crareil, o6sopon, AoKJraAoB, npe3eHTarlnfr, nayvuux
orqeroB, nan4u4arcrofr 4l4cceprarluu B

coorBercrBr4ucnprrHrrbrMraso6racrr4
opf aHr4q e c rcoit xutvtuu H op MaMr4 u np aByrnaMkr; 3*aer
B3ar4MOCB.fl3b Oprauzuecnofr xvrMrlu c Ipyfr4MH
HAy RAMI4, M eTOArrKlr np en oAaB ardpr fl xyrMuvr

Yrraeer npnMeHsrr, nonyqeHHbre 3HaHr{-{ H orlr,rr B

o$opltrleHzz HayrrHo-uccJreAoBarenbcKrrx

pe3ynbraron (nay.rHrre crarbr{ u o6soprr, AoKJraAbr,

rrpe3eHTaUUr4, HayqHr,re oTlreTbr, KaHIr4AaTCKat

4zccepraqzx), npe[oAaBaHr4l4 xIrMr{qecKHX

.4I{CUIINJII{H.

Bua y.{e6Hofi pa6omr Bcero
qacoB

9acoe B ceMecrpe
1 z a

J 4 5 6
06uufi
o6reu

3aq. eA. 144 JZ 19 29 1Ala 30 20
qac 5184 II52 684 r044 504 1080 120

Ws uux:
rlacsr ayAuTopHofr pa6oru
(ncero):

0 0 0 0 0 0 0

Ilexqnu 0 0 0 0 0 0 0

llp anru u ecKHe 3aH-srr4t 0 0 0 0 0 0 0

Jla6oparopuue I
rlpar{TaqecKlIe 3allflTrrfl. Iro
rIolrpynIIaM

0 0 0 0 0 0 0

rlacu BHeayArrropHofi

pa6oru, BKJrroqafl

caMocrosreJrbHyrc pa6ory
o6yuaroqeroca

5184 1152 684 r044 504 1 080 720

Braa rpoMexryroqnofr
arrecrarlur{ (sauer, Ar{0.
3aqer, exsalren)

Aucb0
epeHu

upoBa

nnrrrT

3aqer

Atz00
epeHrI

r{poBa

suufi
3aqeT

AnOS
epeHrI

r4poBa

sssrfi
3aqer

ilub
0epe
Hrlr4p

OBAH

Hrrfr

3aqeT

AaO0
epeHrI

HpoBa

unufi
3aqeT

A'u00
epeHrI

r4poBa

nuufr
3aqer

2. Crpyrcrypa u o6renr AucrlurrJrrrHbl

Ta6nnqa I

3. Cncrervra oueHrdBaHr{fl

3.1. HayuHo-zccneAoBarenbcKa.fl .qe.f,TeJrr,Hocrb ocyruecrBnqerc.f, e $oprvre
lru4nnu4yalluofr caMocro-srentuofr pa6oru acnr4patTa rroA pyKoBoAcrBoM HayqHoro
pyKoBoAr4Tentr.

oqeHnnaHlze rexyrqefr ycneBaeMocru ocyqecrBn-f,erc-f, rro [peAcraBJreHhro pe3yn6TaroB
peanr43aqr4r4 HayqHo-HccrreAoBarenrcxofr Ae.srenr,Hocrtr.

l. CocraereHr4e 14 pealwrca\ur rrJraHa HayriHo-HccneAoBarenrcxofi Ae.srenbHocrr4.



o

2. Cocrasr euue 6u6tuorpa@uuecKofo crprcKa.

3. {or<na4 Ha HayrIHoM ceMLIHapeuru xoH$epeuqvvro reMe r4ccJreAoBalufl..

4. lloAro:roBKa crarblr IIo I{ToraM AoKnaAa Ha HayqHoM ceMrrHape unn xou$epeHur{H.
5. llo4roronxa orrlera o BbltloJlHerrrrofi pa6ore B coorBercrBprlr c ycraHoBneHuofi

$opruoil orr{erHocrr4.

@opnaofr [poMexyro.IHoil arrecrarlrzr4 flBrrfle'tcfl. cocraBJreHae rr 3ar]lr{Ta orqera no HI4!
B paMKax au$SepeuqpipoBaHHofo 3ar{era. Pe:ynsraur eroil AetreJrbHocrr4 paccMarptrBarorcr Ha

3aceAaHl4tx ra$e4pu 2 paza B foA: B rreprroA nonyroAoBofi yr uroroeofi (sa ro4) arr:ecraqr4a
ac[I4paHToe. Pesy:mrarbl fonoBblx arrecraquli yrnep)K.qarorc{ Ha 3aceAaHu-qx V.reHofo coBera
rrHcTrlTyTOB.

Hayuurril pyKoBoAI4reJIb craBlrr arz${epeHrlr{poBaHHyro orleHxy (sauer) ro r{rofaM
HayrrHo-uccJleAoBareJlrcroft AetreJlbHocr\r acwrpaETa. AcuupaHT aTTecryercr c oqeurofi
(yAo BJr eTB Op IrTenbH o )), ((xop olIlo )) r{Jrrr (( oTJrr.IqH o )).

<<Ornz'rHo)) - acnupaHT B IIOJIHOM o6rerrae peanl{3oBaJl ilJraH HayriHo-
HccneAoBarenlcr<ofi AeqrenlHocru Ha KoHKperHoM 3Tarre, pe3yJrbrarBr HayqHo-
HccneAoBarermcxofi .4etrTeJrbHocru xapaKTepr{3yrorcr AocroBepHocrbro, He coAep)r(ar
cparrltvectux oruu6ox, rorplqHocrblo, cucreMHocrBlo; aoilnpaHT [oAroroBr{r orqer o
npoAenaHHofi pa6ore.

<Xopotuo> - acnlzpaHT B qenoM peaJrr43oBan rrJraH HayqHo-r4ccneAoBarenrcrofr

AetreJlr,Hocrr'I Ha KoHKperHoM orarre, oAHaKo B pe3ynbrarax ecrr, HeKoropbre npo6entr,
orcyrcrByer cr.rcreMHocrb; acilupaHT rroAforoBur orqer o npo.{enaHnofi pa6ore.

<<Y4onnernopl4TenbHo)) - acnupaHT qacrl4rrHo peanr{3oBan rrJraH HayqHo-
HccneAoBarellcxofr AetrenbHocrl4 Ha KoHKperHoM 3Tarre, B pe3ynbrarax orcyrcrByer
cucreMHocrL, HeKoropble BI'IBoAbr HeAocroBepHbr, corepxar $axruvecrure oruu6xra; acnupaHT
HecBoeBpeMeHHo iloAf oroBuJr orrrer o lpo.LlenaHHofi pa6ore.

<Hey4ouerBopl4TenbHo)) - acrII4paHT He peanr43oBaJr rrJraH HayqHo-nccneAoBarenrcxoft
pa6oru Ha KoHKperHoM 3Tane; orrrer He noAroroBJreH.

OqeHxa no Htr4[ B Kax{AoM ceMecrpe rrpnpaBHliBaerc-f, r( orIeHKaM no reoperr{qecKoMy
o6yueHuro v yql4TblBaerct rtpu rroABeAeHr4H rrroroB o6rqer; ycrreBaeMocrn acfiupaHTa,
Acnzpanrrr, He BbrnoJrHaBrrrr4e rrporpaMMy rro lF.rAI., nm6o lonyr{r4B[rue
HeyAoBnerBopr4TenbHyro orIeHKy, Mofyr 6rrru ne arrecroBaHbr,

4. Co4epxaHr,re Ar{cqurrJrr.rHbr

4. 1. Teu aruqecrcnfr rrJraH Ar{crIHIrJrHHr,I

Ta6tuua2

J\b

ll
TI

HaunlenoeaH

rre reM ululu
pa3AeJroB

O6reru Ar{cqr{fiJrrrurr (nroAv,rs), q ac.

Bcero Bugr,r ayAr{TopHofi padoru

(ar<a4euuuecKue vacrr)

I4Hue

BIIAbI

KOHTAKTHO

fi pa6oru
"[enuuu Ilpanru.recn

I{C 3AHflTIIff

Jla6oparopuue/

rrpaKTr{qecKI{e

3AIIflTI{fl tIO

noArpyrrraM

I z 1
J 4 5 6 7

1 ceuecrp
OpraHv:aquo

nur,Iil gran
II22 0 0 0



HaYTIHO-

I4CCneAOBaTeJr

bcKofr

AetTeJIbHOCTI4

Koucylrraqu
r4 c Hayr{HbrM

pyKoBoAHrene

M

28 0 0 0 28

{uQ.savur. 2 0 0 0 2

I4roro (.racon) rt52 0 0 0 30

2 celrecrp
llo4roronure,l

rHrrfi sran

HayqHo-

r{ccJIeAoBaTen

rcxofi

,4esTeJIBHOCTr4

660 0

Koucymraqvr

x c HayrIHbIM

pyKoBoAaTene

M

22 0 0 0 22

firaS.sauer. 2 0 0 0

Irlroro (uacon) 684 0 0 0 24

3 ceuecm

Irlccre4onaren

rcxufr gran

HaYr{HO-

14CCneAOBaTen

rcxofr

AE'TEJII,HOCTII

1014 0

Koucymraqr.r

I4 C HayrIHbIM

pyKoBoAr{Tene

M

28 0 n 0 28

[nQ.:auer. 2 0 0 0 2

I4roro (vacoe) 1044 0 n 0 30

4 ceuecrp
Irlccnegonaren

rcxr,rfi srau

HayqHo-

r{coneAoBaTen

rcrofi

AerTenbHocTrr

480 0

Koucymaqu 22 0 o 0 22



r{ c HayqHbIM

pyKoBoAnTene

M

lu$.:a.rer. 2 n 0 0 2

tr4roro (uacon) 504 0 0 0 z+

5 ceuecrp
tr{ccne4ona:rel

scrztl oran

Hayr{Ho-

IICCneAOBaTeJT

rcxofr

Ae-fl'fenbHocTlr

1050 0 0

Koucyrtrraqu
u c HayrIHbrM

pyKoBoAr{Tene

M

28 0 0 0 28

[z$,saver. 2 0 0 0 2

I,Iroro (vacon) 1080 0 0 0 30

6 celrecrp
14ccle4onare.n

t'Cxtzfr 3ran

Hayr{Ho-

HCCneAOBaTeJT

rcrofi

AerTeJIbHOCTrr

696 0 0

Koncym,raqu

u c HayrIHbIM

pyr{oBoAr,rTene

M

22 0 0 0 22

[uQ.saver. 2 0 0 0 2

Irlroro (uacon) 720 0 0 0 1,1

4.2. CogeplnaHr,re Ar,rcqurrJrr{yt t (twodynn) rro reMaM

HayuHo-uccneAoBareJlbcKa.f, AerTenbHocrr; ocytuecTBJr.f,eTcr n $oprvle v]HnvBLrilyalruofr
caMocroflTe:mHofi pa6orrr acnr4paHTa noA pyKoBoAcrBoM Hayr{Hofo pyKoBoAr4Ten.f,, coAepxaHpre

Aauuofi AIrcIII4rrnHHbI Soprraupylor cneAyrorrlr4e reMbr: <OpraHnsaquoHHufr srarr Hayr{Ho-

IrccneAoBarelrcxofi AetreJlbHocrlr)), <llo4roroeurenrnufi gran HayqHo-r4ccneAosareftcxofi

Ae.f,TenbHocru>>, <<VIecreAoBarenbcrcuit, eran Hayr{Fro-accne.qoBarenrcxofi AetrerrbHocrlz)).

5. Yqe6uo-nreroAurrecxoe o6ecneqenne v rrJraHupoBaHrde caMocror{Tensnofr pa6oru
o6yvarcrquxcn

Talr'uua 3



Irb

TCMI,I

Teurr @opuu CPC, nxnroqas rpe6oBanus.r< no.qroroBr(e r( 3aHfrrr.rrM

OpraHu:aqrroHHbrfi

sTaI HayqHO-

uccne.qoBaTenbcl(ofi

AerTeJrbHocTr{

Onpe4ereurre HanpaBneHr{r HayrrHoro IacineA oBaHprs., BbrSop

TeMbr, olpeleneHrze o6texra r4 npeAMera rrccneAoBaHwfl;

lhaunponaHrre Hayr{Ho-r4ccneAoBarenbcKofi Ae.srerbHocrv
acilupaHTa;

I4:yu eHue re op err4q e cKoro Marep \rara, o3HaKoMJr eHrre c

reuarurofr r4ccJreAoBareJrbcKr4x pa6or B AaHHofi oStacru,
o6ocnoeaHr4e aKTyanbHocrl4 TeMbr r4ccrreAoBa:nvrs. v ee

Teopernrrecrcofr sua.IuMocrl{ ;

flocraHosxa qerefr u 3aqa-* ucane4oBaHLrr,:

llo4roronra orr{era o HayrrHo-[ccneAoB are:ncxoft
IE,'ITEJII,HOCTI4.

2. lloArorosurenrHLrfr

3Ta[ HayrIHO-

lr ccneAoBarenrcxofi

AeqTeILHOCTV

Onp egereHrre creneHrr p asp a6oraHHocrr4 Nsyvaenaofi

npo6reun;

[exremHocrb c trcroqHr4KaMr4 Hayrruofi uH$opnaaqvu rro reMe

ilvaaepTauvu;
Paspa6oma rrp ofpaMMbr ir HHcrpy Moe r apvs. co 6crBeHHoro

IrccJIeAoBaHur;

I4syu euv e MeroAr4K auaJru3a o 5r er<ro n r4c cneAoB aHr,rr ;

Arcryarusaqux npo6neMarr4Krr r4ccrreAoBaHvrfl. c yrleroM

BE,I,{BJIEHI4fl EIO HOBI43HbI ;

B rrcrynreru{e Ha r<oH$ep enqurr, rroAroroBKa re3r{coB,qoKnaAa;

llogroronxa orlrera o HayqHo-uccneAoBarenr,crofi

Ae.flTeflbHocru (roAoeofi orqer).
a tr4ccne4oearelrcxufi

3Tan HayqHo-

hccneAoBareltcxofr

Ae.[TeJIbHOCTLI

flnauuponaHr4e HayrrHo-rzccJreAoBarelr,clcofi AsqrenbHocru 3 -ro
ceMecTpa ;

P a6 ora c lrcror{Ht4 KaMH HayrrH ofr zu$ op rvr ar\vrv, anarru3

o c HoB Hbrx p e3ynbraroB rr rr o Jr oxr eutrit, [onyLreHHbrx B eAyrIr{M tr

crreunanucraMr4 B o 6la cru rrp o B oAr4 M o f o r4 c cJr eAo Banvrfl,

oIIeHKa rrx [pr{MeHrrMocTr4 B paMKax r4ccne[oBaELIfl.;

Cocrasrenue 6w6 tuorp a$uvecroro crrrrcKa no reMe ;

I4sy ueuur^ M erogr4K aHaJrr4g a o 6t, exros uc cneAoB aurax, anr 6op

uau6 onee o rrrrrM aJrb Hbrx MeroArrK Anr B brrr o JrHeHr4 n HI4A;
B rrno;rHeHr,If Ir o craBn eHHbIX 3Kcn epr{M eHTaJrb HbIX 3 aAarr tta 3 -it
ceMecrp no reMaruKe r,rccneAoB ariur. Aupo 6alqus err6panurrx
Mero.ur4K cHHTe3a u aHaJil43a o6:sexron, zx 4opa6oma z
yc o B ep rrreH cTB o B aHr4 e ;

BucrynreHzre Ha roHS epenq?rr4, rroAroroBKa re3r.{coB AoKnaAa;
llo4roronxa orrlera o Hayr{Ho-14ccneAoBarelscnofr

.tregTeJILHOCTI4.
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/l
T. IrIcc:re4onarenrcxzfi

3Tarr HayqHo-

HccneAoBarelrcrcofr

Ae.flTeJrbHocTrI

fllaHIaponaHLre Hayr{Ho-r{ccJreAoBarelrcr<ort Ae.srerrbno cru 4-ro
ceMecTpa;

P aspa6orra ocHoBHbrx Harrp aBneuufi sxcnepr4MeHTaJrbHoro

14 ccrreAoBaHr4r rro TeMe AuccepTarryrur;

BrrnorHenueHtr4[;
flp e4crann eluLre 14 Ko HKp er?r3 arlu.fl o cH o B Hr,rx p e3ynbraroB

r4ccJIeAoBaHr4tr;

Auarur:, orIeHKa r4 HHTeprrperarlr4r pe3ynbraroB r4ccJreAoB aHnfl;

flolroronxa crarbrr Inq HayqHoro r43laHr4s;

llogroronxa orqera o HayrrHo-HccneAoBarelrcxofi

AetrTeJIbHocrI4 (ronoBoii or.rer),
5. tr4ccle4onarenrcrufr

3Ta[ Hayr{Ho-

14CCneAOBaTe,r SCXOil

AetTeJIbHOCTH

lhauuponaHr4e HayrrHo-r{ccneloBarenrcxoii Ae.f,TeJrbHocru 5 -ro
ceMecTpa;

Br,rnonneHue Hkl[;
O$oprvrnenue pe3ynbraron Htr4!;
Auarn:, oueHKa r4 rrHTepnperarlr4r pe3yJrbraroB HccrsAoB aHufl.;

OqeHxa Ao croBepH o crkr yr AocraroqH o cru AaHHbrx
vccne4oBal]ufl;

llo4roronra crarba Infl HayqHofo u3AaHr4.rI;

llo4roronxa orqera o HayqHo-nccJre.{oB arenrcxofi
.IIC,ITEJII'HOCTH,

6. 14cc:re4onarenrcr<afi

3Ta[ HayrIHo-

14 ccneAoBarentcxofr

Ae.sTeJ]bHocTr4

ll.naHnponaHrze HayqHo-uccneloBarenrcxoi Ae-rrreJrbHocrn 6-ro
ceMecTpa;

Br,rnonuenneHI4[;
Oqeuxa AocroB epH o cru Lr AocrarorlHocru AaHHbrx
HCCJIeAOBaHI4t,

O qeHra rrp aKTr{r{ ecxofi gsaquvro cru 6ynyutefr 4accepr a\HLr;

Ouesra [peAnonaraeMofo nlrqHoro BKJraAa aBTopa B

pa:pa6orxy reMbr OqeHra rrpeArronaraeMof o Jrr4qHoro BKJraAa

aBTopa n paspa6orKy reMbr;

llp e4cranneHrre u KoHKp errr3aur4r ocHoBHbrx p e3ynbraroB
IICCneAOBaHI4t;

flo4roroera crarbpr Anr HayqHoro Lrg1aLrLrfl;

llo4roronra orqera o HayrrHo-Hccne.4oB are;rtcxoil
Ae.f,TenbHocrra (ro4onoft orqer).

tr{:yveune reoperl{qecl(oro MareprraJra BKJrroqaer qreHl4e H aHaril43 o6ssaremuofr u
nononHlzre:bHofr nlrreparypbl, [pe.{ycMorpeHHofi pa6o'rei fiporpaMMofi 4ucqun:rvHbr, Koropa-rr
KoHKperl43rrpyer Anfl acnHpaHTa coAepxaHr4e ocHoBHbIX 3TaIIOB I{CCJIeAOBaHr4fl.; A TaKXe, fro
corJlacoBaHlrlo c HayqHbIM pyKoBoAprreJreM, r{TeHrre r4 auaJrr{3 rofi rulreparyprr, Koropa.fi
rlosBOJII{T acIIHpaHTy 6olee rny6oxo Lr BcecropoHHe rro3HaKoMr4Tbcr c uccneAyeuofi
npo6rerra aruxofi . Konrp om - KoHcrreKT r4cror{HrrKon, co6ece4oB aHr4e.

Hayunan crarlfl npeAcraBnter co6ofi ny6nnxaqraro, -sBnrror11yrccr JrofgrrecKa
3aBepIUeHHbIM I4ccneAoBaHI4eM npo6rerusr Ha o[peAeJreHHoM 3Tarre. 

'iers.eTcx 
o6.sgarenrnsru

KpI4TepzeM, KoropoMy AoJI)KHbr orBeqarb Ar.rcceprarlnlr Ha coucKaHue yveHofr cre[eHr4
KaHAIIAaTa HayK: OCHOBHsIe HayrrHLIe pe3ynbTaTbl AI4CCepTaIIHII AOnxHu 6rml Ony6nnrOnaHr,r B
peI{eH3I4pyeMbIX HayqHLIX t][.[aHuflx. KoHrpom, - ny6nzxa:qr'rfl crarbrr B HayqHoM u3AaHLru,

Bstcrynleuue Ha rcoHQepenquu ilpeArTonaraer yqacrue acnvrparra B HayqHrrx
xouSepeuqrrflx pasnkrtlHofo ypoBHfl, c nocneAyroruefr ny6nuxaqaefr regncoe 4oxla4a, lu6o
crarr,rr rro Morr4BaM BbrcrylrJreHu_{ Ha xonQepeuqp{r4 B Hayr{HoM v3naHr4r4.
6. IIp o nr exryrorrHas arrecraqr{q tro An crlnrrJrrrHe (nr oayl ro)



AI{cqurrJrr{ue (nr o4ynro)

Qopuofi [poMe]Kyro.{Hofi arrecrarlr4r4 flBilflercr. cocraBJreHr4e }r 3arlr4Ta orqera no HI4A
B paMKax 4u(f SepeHrlr{poBaHHoro 3arrera,

Pesym,raru HayqHo-I4ccJreAoBareJrrcr<ofi re.f,TenbHocrr.r paccMarpuBalorc.f, Ha

3aaeilaruflx xaQe4prr 2 paza B ro4: B nepaoA nonyfoAo H hroroeofi (:a ro4) arrecrat\rlvl
ac[]IpaHTon, Pesyllrarbl roIoBbIX arrecraqrafi yrnepxt4arcrfx Ha 3aceAaun"sx YqeHoro coBera

rHcrl4ryroB, Hayvnrrfi pyKoBoAr4renb craBlrr aussepeufirponauiryro oueHKy (ra'rer) ro
r4ToraM H ayrrH o - H c cJreAo B arenr crofr p a6 orrr acnLrp aHT a. Ka rro Htr4! n Ka>KAoM ceMecrpe
[pr]paBHr{Baerc.fl K orIeHKaM no reoperr{rrecKoMy o6yueuur! 14 yLrvtrr,rBaerc{ fipu noIBeAeHI{I4

I{roroB o6rqefr yc[eBaeMocrl4 actrupaHra. AcnnpaHrbr, He n$rnolHnrrure rrporpan,tn,ty no HI4{

11

5.1 Oqenovurre Marepr{aJrbr A,[q [poBeAeHuq

Irnr{ BLI[onHIrBIIrI4e He B fIoJIHona o6tente, [onyqalor HeyAo

6.2 Kpurepuu orleHr{BaHnq KoMflereuqlrfr :

Kapra KprrreprreB orleHlrBaHurr K IIETEHIIIIH

rrpoMe?rtyroqnofr arrecrarluu rro

r{TenbHyro orIeHKy.

Ta6rrwua 4

Koa

I]AUMCHOBAH14C

KOMNCTEHIII4H

tr4n4uxaroptr .4ocrrzxeHr{t
KoMrIereHIILIfr, cootHecel-IFILIe c

nnaHHpyeMbrMr.r pe3ynr,TaTaMr4

Kpureprzu

OUEHIIBAHH-'I

yK-l -

Cnoco6socu r
KpuTurrecKoMy

aHanu3y rr oueHKe

coBpeMeHHLIX

HayqHLrx

gocrnxeuufr,

rcHepr4poBaHHro

r{oBr,rx ugefi. npu
perrreHr{r{

!ICCneAOBaTeJIbCK14

x r{ npaKTl{r{ecKux

3aAaq, B TOM r{IICJIe

B

Mex(Aprcr{HIInHHapH

ux o6racr.qx

3saer ocHoBHbre MeroAbr

HayqHo-Hccle4onareltcnofr

AeqTenLHocTu.

Zu4unugyamulrfi
nnaH acrrr4paHTa.

Teua v rrJraH

!.r490epTa\ur4.

Orqer o Htr4!,

AOKnaA Ha

3aaeAaHuH

xaQegpsr.

Tesucsl AoKJraAoB,

c'turbvt.

flpu oqeunnaunz

nucryunenufr

yrIuTbIBaeTcg:

rIoAfoToBKa

|Ipe3eHTaIII{Il,

coAepx{aTeJrbHocTb

AOKJiaAa, OTBeTbI

Ha B0npocbr no

TeMe npe3eHTar\urL,

yqacTBoBaTb B

Ar{cKyccHr4 no

npe4:roxenHoi

TEME,

Kovnerenqux
crf opnrrapoeaua:

rrpr4 rrpaBI4nbHocTIl

H TIOJIHOTC OTBCTOB

Ha TeoperuqecKHe

rny6une

TOHHMAHI4,'I

BO[pOCa LI

rrpaBuJrbHocTr{

BbIilOJIHCHH,S

rrpeAJro)KeHHbrx

za4auufr.

LLIxana Kpr4repaeB

COTJIACHO

rpe6onanuxnr

r.4.29

"lIolo)KeHLLq o

TeKyrqeM KoHTpone

ycrreBaeMocTr{ kr

nponaexyrouuofi

Vueer Bbrner.rrrb 14

c[cTeMaTH3HpOBaT[, OCHOBHbTe

vIeIL B Hayr{HbIX TeKCTaX;

KpuTuqecKr4 orIeHrrB aTb

rrocrynarculyro uu$opvaqzrc.

yK-5 -
Cnoco6socrr
nlaHr4poBaTb r4

perrraTb 3a\aqw

co6crseFrHoro

npo(reccuoHaJrbHor

O IZ II4I{HOCTHOIO

pa3Br{Tr{s

3gaer qeJII4, 3aAaql{, ocHoBHbIe

pa3Aenbr, o6terrsr H MeroAbr

AHZUI}ITIIIIECKO}I

COOTBETCTBI4E

TEMATI{KH

naclopry
(cnequa,rrHocrn);

X]4}J'{HPI;

er,r6panuofi

LICCJTeAOBaHHt

HarlpaBneHrrt

MeTOAbr

Aocru)KeHrr.s flocraBreHnofr uelz
ilp?l BbrrroJrHeHHrr HarrHoro
HCCJIeAOBaHH_rI,

opfaHHsaunr4 nnaHupoBaHr4fl. 14

QuHaucupoBaHr{lt
rpe6onaunx K

o$opuneunro

TexHHlrecKoH AOKyMeHTarIUrr,

noprAoK ocloprr,rneuar sarrBoK Ha

rpaHroBylo

HaYqHOTO r4CCnenOBaHlI[.

Wugusuayasu,uttk

rrJraH acflupaHTa.

Orqer o HI4A,

3aceAaHr4u

xa$e4pu.

Hartucrr^ue crarefi
I'I TE3ITCOB

NOKNA,IIOB.



1.2

MaTepLIaJILI, Hayr{HE'Ie OTqeTbI,

TexHllr{ecKyro AoKyMeHTarIHro H

Ap.); rpoBecrl,r ux a]Harrvr3

cucreMarr43auhlo t4 o6o6uteHne.

Yueer CAMOCTOITCJIbHO

noJ]yqaTb 3KcIIeplIMeHTaIrbHbre

AaHHbre no nu6pauuofr reuarure
14CCJIENOBAHH.'I. KpuTHr{ecKu

aHaJrLr3rrpoBaTr, [onyqeHHyro

uH$opuaqurc v fipeAcraBn.f,Tb

pe3ynbraTbr co6crseuurrx

HavqHbrx rzccnenoeanufr .

Yueer o6ocnosarr
qerecoo6pa:Hocrr, parpa6orrra

TCMbI: cocTaBI{Tr, IIJIAH

[ccJreAoBaHufr. aa 6nraNafiuryrc u

oTAaneHHyro

no4o6parr
HCTOqHI4KI4

(nNreparypy,

I1epcneKrrrBy,
geo6xoAlrlrsre

[o TeMe

fIATCHTHbIE

aTTecTaIIrlH

o6yvalorqzxc.r

ofAov Bo
"TIoMlV".
<<Orltu.{Ho) - acrt

HpaHT B IIOJIHOM

o6reue
peanLI3oBaJI IrJraH

Ha) IHO-

I4CCneAOBareJlbCI(O

fi Ae"srensnocrrr Ha

KOHKpeTHOM 3Ta[e,

pffiyrrbTarbr

Ha) {HO-

T,IccJIeIoBaTeJIECKO'

kr AetITeJIbHocTtl

xapaKrepu3yrorcq

AOCTOBepHOCTbTO,

He co.qep)r(aT

Qanruuecrux
orru6or,
JIOIPIqHOCTbIO,

cHcTeMHOCTbtO;

acilupaHr

IIo/lroToBr4n oTqeT

o rrpo.4enaHnofr

pa6ore,

<<Xopouro>> - acnr4

paHT B UeJroM

peulrrlr3oBaJr frJraH

HaYTIHO-

}{ccneAoBaTeJrbcKo

I Ae.sremHocrr.r Ha

KOHKpeTHOM 3Tane,

oAHaKO B

pe3ynbraTax ecTr,

HeKOTOpbre

rpo6enr,r,

oTcyrcTByeT

CI4CTEMHOCTb;

acIIr4paHT

rroAfoToBrrJr oTqeT

o rrpoAelaHnofr

pa6ore,

<<YAoarerBopurenb

HO) - aC[HpaHT

!IACTI4[IHO

pearrl43oBan rrJraH

HarrHo-

HCCneAOBaTeJTbCKO

[ 4errensriocrr4 Ha

KOHKpeTHOM 3Tafre,

B pe3yJlbraTax

oTcyrcrByer

cHcTeMHOCTb,

HeKOTOpbre

BE,IBOAbI

3. otIK-2 -

lorosHocrb
opfaHr43oBaTr,

pa6ory

HCCJTeAOBaTeJTbCKO

fO KOJIJIEKTHBA B

o6nacru xnl.l'krkr v
cMex{Hbrx Hayr(

3naer orellecrBeHl{ble v
sapy6exnue AaHHbre tro

rrccJrenoBaHr4ro o6r,exroe

aHzlrrofoB c Ilenblo oueHKlr

HayuHofr rr npaxruvecxofi

3Halrr{Mocrr{, o6opyAoBaHr4e,

aililaparypy H ycraHoBKH,

MeroAr,r ra cnoco6rr opfaHr43arlrrr4

Kon:rerrueHoii pa6orrr rro

npoel(Ty B o6racrr,r xrrMr4v pr

cMexHbrx HayK, neo6xo4ulrsre

Arrr npoBeAe:,j.uxHI4n.

Copyxono4creo

HCCJIeIOBaTeJIbCKO

fi, pa6orofi

6araranpon,

Marr{cTpoB,

r(ypcoB14KoB.

Vueer BbrsBJrrrb, o6ocHostrearb

u opraHr43oBbIBaTL

ueo6xo4unrocrr npoBeAeHr4t

xon:rexrnnHoit pa6orsr HaI
lpoel(ToM, npI4BneKaTL

cTyAeHTOB K ef0 BbrfroJrHeHHro,

coTpyAHHr{aTb co

cne\vanvcTaMu cMelKHbIX

HanpaereHufr.

4. tIK-12

Cnoco6nocrr
rpaMoTHo

IIpeAcTaBJrtrTb

pe3ynbraTbr

HayqHbrx

accne4onanufr

(HayuH;re crurbu H

o6:opu, AoKJra.qr,r,

npe3eHTarlrrH,

Hayr{Hble oTqeTLI,

KAHAHAATCKA,'I

4uccepraqux) B

COOTBeTCTBHLI C

rrpr4HfTLrMlr B

o6nacru

3uaer ocHoBHbre Meronbr

npeICTaBrreHZs rz oSoplrleuu.r
pe3ynbraToB npoBeAeHHbrx

HayrlHbtx uccre4oaaunil,

coAep)KaHr{e h crpyKrypy
HayqHbrx crureit, o6:opon,

.qoKJraAoB, npeseHraqufi,

HayTIHLIX OTqeTOB,

rau4u4arcxoil Ar4cceprarlvu B

cooTBeTcTBHr4 C fiptrHflTLIMH B

o6nacrra opraHzuecrofi xvrMkrr4

HOpMaMr.r H rrpaBr{naMr4; 3HaeT

B3aHMocBfl3b opraHu,lecKoi

xr4MIjH C Apyfr,rMr{ HayKaMr4,

MeTOAlrKlr np enoAaB aHu s, xr4Mr4u

Pa6ora c

corpeuennofr
poccuficrcofi n

:apy6exuofi
ru.rreparypofr no

TEMATI,{KC

.qlrcqv ilnr{Hr,r.

llo4roronxa
rrpe3eHTaur.rr4 rro

npopa6oraHnrrvr

ny6rnraqu.nu.

[oxnag ro
paccMaTprlBaervrbrM

TCMAM.

KpurHuecxufi

AHAJTI43Yueer rrplrMeH-grl rorylreHHbre
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opraHuqecKoil

){L1l.{14V HOpMaMH U

IIpaBll.nal'ltI,

ocyulecTBnqTb

lpenoAaBaTenbcKy

ro Ae_rrTeJIbHocTb IIo

XHMHI{ECKI4M T1

CMCX(HbIM

AprcrIlrilnu[raM

3HAI{rIfl, 14 oflbrT B oq)opMneHr{r4

H ayqHo -u c cJI en oB aTeITL CKIIX

pe3yJrr,Taros (uayuur,re c rurbr4 rt

o6:opsr, AoKnaAbr, npe3eHTaquu,

HayqHbre oTqeTbr, KaHAI".'.!,ATCKAfl

gucceptagun), npeloAaBaHr4rl

XI,IMI4qECKI4X,[UCUHIINUH.

II{reparypHBrx

uclor{Hr4KoB,

IIpglno)KeHrre

nyrefr Anfl 6o,ree

4ocronepuofi

$opirau
npgIcTaBneHr4.tr

pe3ynbraroB v
rIocTaHoBKa 3aAaq

Anf KoMrrJIeKcHoIo

perxeHu-rr

ilpeOneM6r.

llo4roronrca
I

T%r4COB AOKJTaAOB,

cT4TeU.

HeAOcroBepH6r,

coAep)Kar

Qarruuecrue
omz6nu; acrrnpaHT

HecBoeBpeMeHHO

TIOAIOTOBIIJI OTqET

o npoAelausoil
pa6ore,

<<Hey4oelerBopv re
JrbHo) - acnupaHT

He peaJrrz3oB€ur

IIJTaH HayqHo-

rrccJIeAoBaTeJIbCKO

fr, pa6orri Ha

KOHKpeTHOM 3Tane;

OTI{ET HC

rroAforoBJreH.

7. Y're6Ho-MeroAurrecKoe H uHOopMarIr{oHHoe o6ecfieqeHr{e Ar{cqu[Jrr{Hbr (ruo4y.un)

7.I Oc*ronnas,rr.rreparypa:
1. lanunona, 14. 14. Bne4eHze B flpoel(THyro r4 HayqHo-l4ooneAoBareJrbcKyru AerreJrbHocrp:

yue6noe noco6ne I 14. U. [aHunona, IO, B. llpunarona. - BseAe""" o rrpoer(rHyro u
HayrlHo-uccJleAoBarenbcl(yrc Aetrenl'HocTb. - Pocros-Hh-Aony, Taranpor: Irls4arelrcrno
IOxtHoro Se4epanrnofo yHl4Bepcr{rera, 2019 - 106 c. f,fen BOOKS>>, pexuM Aocryrra:
URL: httjl:/in4.14/14/.iprhr:oksh*p.rulgsTi j.lrtn:l (4ara o6pafreurzx: 29.02.2020),

2. LUr<rtp, M. O. Ocuoert HayqHbIX HccneroBauuit. - s. -f Mocxna: Llzga.t:enbcKo-roproBat
I(oplTopaq?Il "{auroB a K", 2013 - 244 c. * 3nlxrpoHHo-Sn6lnoreqHa-s czcreMa
<<Znanium.com)) Pexuu Aocryna: URL:hnp:ilznaniL{m.cornlgo.php?id*41501g (tara
o6paqennx : 28 .02.2020) .

3. Bono4nnna, Onr,ra Anencau4posHa. Eu6rrzorpa$zvecntlfi c.t"c ox w 6u6maorpa$uuecrax
ccbIJIKa K Uayvuofi pa6ore. Kax 3To Aenaerc{: Itaero4nuecroe pyKoBolcrBo rro
oSopu:rennrc ruccepraqufi., KypcoBbrx r{ ArrnJroMur-rx pa6or I O. A. Bono4rcuua. 

-Troueur, 20rl: vr. cso6orHHfi rocryn v3 cerr4 IrlHrepHer (.rreHrae).
<URL:https:iilibrary.utmn.ru/dl/bibliogr_materialiilloco6iae no EO_O.A.Bono4xzHa.pdf).

7 .2 fionomtr{TeJrbHafl Jrnreparypa:
l. Tllecrar<, H. B. Hayuno-nccneAoBareJrr,cKa.rr Ae-srenr,Hodt" u ey:e (OcnoBHbre rroHrr1ar,

3rarrbr, rpe6onanux) I H. B. Tllecrax, E. B. gnmrx$na. - Mocxna : coepenreuHax
fyMaHHTapHafl aKalewux, 2007. - I79 c, - 3lerrponfro-6z6mrore'rr{.as cucreua <IPR
BOOKS)) Perxau Aocryra: URL: http:/iwww.iplbookshof,rul16935.htm1 (sarao6pauleuux:
28.02.2020).

2. PexoueH4aqzz tro Harrtrcaluro u o$oprvr:reHnro 4ypcouofi padomr, ermycrHoil
xna:rv$urcaquoHnofi pa6orrr v uarucrepcrofr guccelraryuu : yve6Ho-MeroAr4qecKoe
noco6we/ E.B' 3y4vua lu Ap.]. Bomorpa4: B{:rorpagcxuit focy.qapcrBennsrfi
co{pIanbHo-rleAarorl'Iqecxuit yHaBepcl4Ter, 2016. * 5l c. - 3nexrponuo-ln6nuoreqHat
cucreMa <IPRbooks> * PeNuM Aocryna: http:llwww.ilrbookshop.rul57785.html. (t u
o6parqena-a . 28.02.2020).

3. Xasttu, C. M. Hayuuoe I4ccrleroBaur4e: Crpyxrypa. @yuxqun. Bulrr. Tpe6onanru:
naoHorpaSras I C. M. Xanuu. - Trcueur: Trorraeucxnfi rocygapcrnennufi yHr{Bepcrrr er,2020



http://chemport.ru/ 
|

http:i/www.anchem.ru 
|

http :i/knigo zlIla.rul 9266-analiticheskaj a-khimr; a.,html 
I

http://www.nofollow.ru ld,etaiIl06408.htm 
I

http:/itechbiblio.ru/index,php?option:com_content&taskJblogcategory&id:149&Itemid:310
http://nehudlit.ru/booksldetailT5l4.html | -

http://web-local.rudn.rulweb-localldisc/disc 432g1 
|

http ://arch ive. neicon.ru/xmlui/ Apxne nuyurr,* *ypn-ot

7.4. conpeMeHHbre 6a:u gauuux u lrueopMaqr{oHHor. arr/uuoqHbre c'creMbr:
[nx noncxa Heo6xormuofi nl4reparypr,r, nruy"""t* | crareft u Apyrofi r.iHsopvraqrzu

vcllonl'3yForcfl un$opnraquoHHble clpaBoqHbre crcreuu, I n roM rrr,rcJre u 3rexrpoHHo-
6%6ruore'lHble crrcrerrau (3EC), Haxor{ilrneafl B no4rr"rnl Troufy, Harrpr.rMep, OEC JIar6
(https://e.lanbook.com/), M3E ( https://icdlib.nspu.rul); H3E ]ihttps://rusneb,ru/); Eaeg 4aHurrx.
40CTVnHbIe B naMKax IJaTrrzoTranrrrnri n^rnri^vr,. I /-^-,";-.,,^ /11^^-^-:^^t o^ ^-.-2.

L4

- 103 c' PeNrna Aocryrla: Rl:https://library.utmn.ruidllPPS/Khalin 895 2020.pdf (sara
o6parqenux : 28 .02.2020) .

7.3 tr{urepHer-pecypcbr :

http:lle-library,m
http:lle.lanbook.com

http : I I chemistry-chemists. com/Uchebniki.html

AocrynHble B paMKax uaqr'roHanruofr noArIIrcKIr: 'i American Chemical Sociee
( ); Cambridgl (Jniversity press
(https:/iwr,vw.cambridge.org/core); Royal Society of chemistrfy (https://pubs.rsc,ore/); NypHanu
Ir3Aarenbcrna Wiley (https:i/onlinelibraryr.wiley.com). {pyrle 6a:rr 4aHHr,rx, HaxoA{rquec.B B
cno6o4Hol,r locryrre B cera ZHrepner, B rracrHocrtr. Sc Direct, Wileylibrary, PubChem z
Google Scholar, a raKlKe 6asrr 4aHnux Reaxys ra SciFinder.

8. flepeveHs ltrQopuaqfioHHr,rx rexHororufi, ucrroJr 3yeMLrx IIpu ocynlecTBJreHr{r.r
o6p aro n areJr bHoro rrpoqecca rr o Ar{cqulJrr{He (ru oaylm) (
JllrqeHsuounoe fIO:

neo6xoduuocmu):

llnarQopvra Inr oner(rpoHHofo o6yueuux Microsoft T
Ceo6olHo paclpocrpaHqeMoe fIO, n r.oM rrr.{cJre orerrecrBe HOIO rrpOu3BOACTBa:

tr4cnonrsoeaHrre rrrrroBr,rx KoMnbrorepHbrx nporpaM
pelxeHl4.s BblqucJrrrTeJrbHbrx 3aAaq, cocTaBJreHHs OTr{

(Excel, Word, PowerPoint) anq
B rz [pe3eHraqufi,

9, Texnraqecrclre cpeAcrBa v Marepr{ajrr,Ho,Texnurr
(rr,rogyrn)

Bce rexqarr 14 ceMHHapcKI{e 3aH{Trzs o6ecneqenu nryn$raue4ufrurrMr4 [pe3eH Ta1lllflMu u
nra4eo0ulrMaMr'I. Ar.x rITeHI4-f, nexqzfi H npoBeAeHrr.f, qeMr.rHapcKr4x sausrufi HMerorc,
ayAHTOqr4Id, ocHarueHHbre Myrrbrrrue4ufiHofr rexHr.rxofi (r<ouuriorep, npoeKTop 14 Ap.).

flouellesnfl Anfl. caMocro-sreruuofr pa6oru o6y.raroilraxc, ocHauJarr", oo*rurcrepuofr
rexuzr<ori c Bo3Mo)KHocrbro rloAKnFoqeHzrtr K ceru <I4nrepder> u o6ecneqeHr4eM Aocryrra B

oneKrp o HHyro nu Q opu arlrr oHHo - o 6p as o n arerbHyro cp eAy f ronlf V.
l{ccneAonaHrrs rpoBoAflTcfl. Ha 6ase na6oparopafi opfaunqecKoro cr4HTe3a I4ucrnryra

xLrMLrH n r{KlI TronrfY (aya, 106 xopn. 5A, ayn. 102 xopu. 5A, ayg.li5 ropn.5A).
Marepna,uHo-TexHlrqecKoe o6ecneueHue, ueo6xo4nuoe h"n peanu3ar\uLr Arrcu4rrJrr{rrbr,
BKJIIoqaer s ce6-{: Ila6oparopl4}r ocHarleHu Heo6xorr4MbrMa npH6oparraz (sner<rpouHbre Becbr,
MafHIrrHI'Ie MellIaJIKrl, rlJlprrKrr, ron6orpeebl, poropHrre ncnfparerrzr v Ap.), e roM qrrcJre H
coBpeMeHHbIM HayqHrrna o6opy4oBaHl4eM u npu6opanaz (co6{rBeHHoe o6opy4onanae I{KII) -
ragoesrfi xpoMarofpa$ Trace GC Ultra (Thermo Electron) c Macc-ceraot"u*rorr AereKTopoM

o6ecneqesue nucurlrrJrr{Hbr
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DSQ II; fasosblfi xponaarorpa$ c Macc-ceJreKrr4BHbrM AereKropoM SCION SQ (Bruker);
Cnexrpocfnyopl4Merp RF 5301 PC (Shimadzu); Xu4rocrnuft xpouarorpa$ Agilent 1200
(Agilent Technologies) c raHreMHbIM KBaApyronbHbrM Macc-crreKTpoMerpoM c r4crorrHr4KoM

r4oHkearJurr 3neKTpocnpeir w xl4Mr4qecKofi uouu:auuefi noA arnaoc{epnbrM laBneHzena Applied
BiosystemsiMDs Sciex API 2000 LCIMS/MS (Applied Biosystems); AnnaparHo-
rlporpaMMHuil roturnlexc <Kpucrann 5000.2>> ua 6ase rasonbrx xpoMarorpa$on c cncrenaofi
saxoJIaxI{BaHI4"r repMocrara 14 nporpaiuuofi o6pa6orxra <Xpolraror_DHA) (Xpovrarex);
A6cop6quosnufi cnexrpoSoroMerp yO- v nz4urvrofi oSlacrn Agilent 8453 (Agilent
Technologies); Xn4rocruofr xpoMarorpa$ c 4rao4Ho-Marpr4qHr,rM AereKropoM Agilent l l00
(Agilent Technologies); I,IK-Oypbe cnerrpoMerp Agilent Cary 630 FTIR; flnyxnyuenofi y(D-,

BZ[-cner<rpoQorouerp Shimadzu UV-2600; Xponaaronrasc-sneKrpoMerp Agilent 59778
GC/MSD c unoro$yHKlllroHanr,nofi cacrenrofr 4nx rurponurrrrecxofi xpoMarorpa$rau EGA/py-
3030D (Frontier, -[noHux); Cncreua ]Kr{AKocrHofi xponarorpa$uu Agilent 1260 Infinity lI c
Bp eM-snp onerHblM Macc- cileKrpoMerpoM BbrcoKoro pa3perxeHkrr Agilent 6 5 4 5B Q -TOF).

OcHauleuHocrr na6oparopHrlx noMerqeHrafr z yc:ronzr pa6oru B Hlrx o6yuaroquxc.a
AonlIGbI coorBercrBoBarb rpe6oraHutM TexHHr(n 6esonacHocrr4 no pa6ore c xrrMr{qecKr4Mu

PEAKTHBAMI{.


