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PabGouas mporpamma cocTaBlieHa Ha OCHOBaHHMU  (efepalibHBIX  TOCYAAPCTBEHHBIX
00pa3oBaTeNbHBIX CTAHAAPTOB K OCHOBHOM 00pa30BaTENIbHOM MporpaMme BbICHIETO OOpa30BaHMS
[IOITOTOBKM HAay4HO-IIEJarOrM4YeCKUX KaJIpoB B acnupaHType 1o HampasieHuto 04.06.01 Xumuueckue
HayKu

PABOYAS TTPOTPAMMA PACCMOTPEHA U OJJOBPEHA na 3acenanun YdeHOro coBeta
NpUX CO PAH IIporokon Ne 4 ot 24 mast 2016 1.

o AL
3aB. acUpaHTypou K.X.H. et etf - T.H. Komaposa
1. Heau v 3a1a4u y4eOHOH TUCIUIIIMHBI

PaccmaTtpuBaemas AucUMIUIMHA  SIBISETCA 00s3aTeNbHOM B IOJTOTOBKE  AacCMHUPaHTOB,
obyuatomuxcs 1o mpodmtro 02.00.08 XuMus 31eMEHTOOPTaHUIECKIX COSTUHEHUH.

Henbo wu3ydeHHs OUCHUIUIMHBI SBisieTcs mnpuoOpeTeHre (yHIaMEHTaIbHBIX 3HAHUN W
NPAaKTUYECKHX HABBIKOB, HEOOXOMUMBIX JUISI TPOQPECCHOHATBHON HAay4YHO-HCCIIEAOBATEIBCKOM,
WHHOBAIIMOHHOM U 00pa3oBaTeNbHON JAEATEIHLHOCTH B OOJACTH XUMHH 3JIEMEHTOOPTaHHYECKUX
COCIMHEHMH; (opMUpOBaHUE 0000IIAIONICH TEOPeTHUECKON 0a3bl Ui M3ydeHHsS (yHIaMEHTAIbHBIX
OCHOB XMMHH 3JIEMEHTOOPTaHUYECKUX COCTMHEHUN U BO3MOKHOCTH X UCIIOJIb30BAHMSI HA TTPAKTHKE.

3agauu:

e (opmupoBaHue y oOyJaromuxcs COBPEMEHHBIX peICTaBICHUIA 0 XUMHUH
AJIEMEHTOOPTaHUYECKUX COCIUHEHUN, €€ POJU M 3HAYMMOCTH B COMNOCTaBICHHH C APYTUMHU
XUMHYECKHUMH HAyKaMH,

® OCBOCHHE HABBIKOB TEOPETHYECKOI'O aHaIHM3a Pe3yJIbTaTOB SKCIEPUMEHTAIBHBIX HCCIETOBAHHMA
B 00J1aCTH XUMUM;

® OCBOCHHE METOJIOB TUIAHUPOBAHUS SKCIIEPUMEHTA U 00paOOTKH COOCTBEHHBIX UCCIIEIOBaHUM;

e O00ydeHHE YMEHHMIO CHCTEMaTU3UPOBATh U 00001IaTh Pe3yabTaThl COOCTBEHHBIX UCCIIECOBAaHUH B
COTIOCTABJICHUH C U3BECTHBIMU JIUTEPATYPHBIMU JAHHBIMU;

e oOyueHHe YMEHHIO O(OPMIIATH PE3yIbTaThl COOCTBEHHBIX HCCIICAOBAHUI B BUAE MyOIHMKAINH,
OTYETOB, TOKJIAIOB.

2. MecTo aucuumnannbl B crpykrype OOIIL

2.1. Yyebnas aucuunnuaa b1.B.OJl.1 «XuMus 3m1eMeHTOOpraHU4YeCKUX COSAMHEHHID BXOAUT
B BapHaTHBHYIO YacTh MEKIUCHMUILIMHAPHOTO NpodeccroHanbHoro Mmoayist OOIL.

2.2. lanHasi mporpamMma CTPOHUTCS Ha NPEEMCTBEHHOCTH IMPOTPaMM B CHUCTEME BBICIIETO
oOpa3oBaHust W mpenHasHaueHa i acnupantoB MpUX CO PAH, npomemgmux oOydeHue 1o
MpOrpamMMme NMOATOTOBKM MArMCTPOB WIIM CIIELUAIUCTOB, MPOCIYIIABIIMX COOTBETCTBYIOIIME KYPChI U
MMesl TI0O HUM TIOJIOKHUTENIbHBIC OleHKH. OHa OCHOBBIBACTCS HA TOJIOKEHUSAX, OTPAKEHHBIX YICOHBIX
nporpaMMmax yKa3aHHBIX YpoBHEH. [[nsi OoCBOEHHsS AMCHUIUIMHBI «XHUMHS 3JIEMEHTOOPIaHUYECKUX
COCIMHEHHI TPEOYIOTCS 3HAHUS U YMEHUS, TPUOOPETEHHBIE 00YJaIOMUMHUCS B PE3YJIHTATE OCBOCHHMS
psia AUCHUIUIMH (pa3/iesIoB IUCIMIUIMH), TAKUX KaK:

—TeopeTnyeckue OCHOBBI OPraHUYECKOW XUMHUH,

—OU3UKO-XUMUYECKUE METObI UCCIIENOBAHUS CTPYKTYPhI BELLECTB,

—OCHOBBI CTEPEOXUMUU

—Opranuueckast XuMusi,

—®du3znyeckas XuMus

—MexaHu3Mbl OpraHUYECKUX PeaKnui

—IIpumenenne crnekrpockonuu  AMP s u3ydeHUs CTPYKTYpPbl SIE€MEHTOOPTraHUYECKUX
COEAMHEHHI

—(OCHOBBI KBAHTOBO-XUMHUYECKOTO MOJICIIMPOBAHUS CTPOCHHS MOJIEKYJI M PEaKIIMOHHOM

2.3. JucnuruimHa «XUMUS 3JIEMEHTOOPTaHUYECKUX COCTMHEHUI HEe0OX0oauMa IPH TIOJITOTOBKE
K cJlaue KaHIUAaTCKOro SK3aMeHa U BBIMOJHEHUH HayYHO-KBATH(PUKAIMOHHON pabOThHI acIUpaHTa.



3. TpeOoBaHusl K pe3yJibTATAM OCBOEHH S JUCUMIIJIMHBI

Hpouecc HU3YyUYCHUSA NUCHUIIIIMHBL «XUMUS SJICMCHTOOPTaHNUYCCKUX COCIII/IHCHI/If/’I» HaITpaBJICH Ha

(dhopMHUpOBaHKE 3JIEMEHTOB CleAYIOIMUX KomreTreHnui B cooTBercTBHM ¢ OOIl mo HampaBieHUIO
noarotoBku 04.06.01 Xumuueckue HayKu:

>

>

>

>

HPOd)eCCMOHaJleble Komnemenuuu:

yriayOJIeHHOE ~ 3HAHHWE  TEOPETHYECKUX U METOJOJOTMYECKUX  OCHOB  XHUMHH
AJIEMEHTOOPTaHUYECKUX COCAMHEHHM, yMeHHe paloTarh ¢ amnmapaTypoid u mnpubdopamu,
peaHa3HAuYCHHBIMHE ISl UCCIIeIOBaHMM diieMeHTooprannueckux Bemiects ([1K-1);
CIIOCOOHOCTh ~ CTaBUTh M  pellaTb HMHHOBAallMOHHBbIE 3aJaud B  O0JIACTH  XHMHHU
3JIEMEHTOOPTAHUYECKUX COEIMHEHHM, CBSI3aHHBIE C IOJYYEHHEM 3SJIEMEHTOOPTaHWYECKUX
BEIIECTB, HMX MPAKTHYECKUM NPUMECHEHUEM, ONPEACIICHUEM CTPOCHHUS W PEAKLHOHHOM
CIIOCOOHOCTH C MCIOJIb30BaHUEM TITyOOKHX (QyHIaMEHTAIbHBIX U crienuanbHbix 3Hanuid ([TK-
2);

YMEHHE MPOBOJIUTH aHAIM3 W OTOOp 3ahay U MpoOJieM, CaMOCTOSITENIBHO CTaBUThH LENb
WCCIICIOBaHMS HamOoJIee aKTyalbHBIX MPOOJIeM, HMMEIOIUX 3HAYCHUE I XUMHUYCCKOU
OTpaciau, TPaMOTHO IUIAHUPOBATH 3KCIEPUMEHT U OCYLIECTBISATh €r0 Ha IMPAKTHUKE, BIAaJICHHUE
0a30BBIMHU TMPEACTABICHUSMU O TEOPETUYCCKMX OCHOBAX OPTaHWYECKOW XMMHH, MEXaHU3MaX
OpPraHUYEeCKUX PEaKIUii, CTepeOXUMHUH, oprannueckoit xumuu (I1K-3);

YMEHHE TPHUMEHSATH (U3UKO-XHMHUYECKUE METOMIBI HMCCICIOBAHUS CTPYKTYPBI JUISI U3YYCHHS
CTPYKTYPBl 3JE€MEHTOOPIaHMYECKUX COEAUHEHUM, 3HAHWE OCHOB KBAaHTOBO-XUMHUYECKOTO
MO/ICJIMPOBAHUS CTPOCHHSI MOJICKYJT M PEaKIIMOHHOM criocoonocTr BerecTBa ([1K-4).

[To oxoOHYaHMU MU3yYCHUS AUCUUIUIMHBI ACTIUPAHTHI TOJDKHBI OYIyT:
3nameo:

METO/bl IOJYYEHHUS, XMMHYECKHUE CBOMCTBA U MPAKTHUYECKOE HCIIOIb30BAHUE OCHOBHBIX
KJIACCOB 3JIEMEHTOOPTAaHUYECKUX COCTMHEHUN;

TUIOBBIE  METOABl  3JEMEHTOOPraHMYECKOTO  CHUHTE3a, MCIOJIb3yEMbIE pEareHThl WU
o0opyoBaHue;

MEXaHNU3MbI OCHOBHBIX peaKuHﬁ, IIOAXOAbI U METOABI H3y‘IeHI/I$I MEXaHU3MOB,

BIINAAHHUC CTpOGHI/ISI Ha peaKIII/IOHHYI-O CHOCO6HOCTI> BHGMCHTOOPFaHI/ILIGCKI/IX COGHHHGHHﬁ;
q)HSI/IKO-XI/IMI/IT-ISCKI/Ie METOAbI UCCIICAOBAHUS CTpO@HI/HI SHCMGHTOOpFaHI/IquKHX COG)II/IHGHI/II\/'I nu
AIEMEHTOOPTAHUYECKUX PEAKIINIA;

COBPEMEHHYIO TEepPUOJUYECKYIO JUTepaTrypy (KypHaiabl) U DIEKTPOHHbIE Oa3bl JAHHBIX B
0o0JacTM XHWMHHU DJIEMEHTOOPTaHMYECKUX COCTUHEHHH W METOJOB TOWCKAa CBOWMCTB U
MOJTYYEHHS AIIEMEHTOOPTAHNYECKUX BEUIECTB;

NPUHLMUIOBI  TEOPETHYECKUX PACUYETOB CBOWCTB  DJIEMEHTOOPIaHWYECKUX  COEOUHEHM,
TEPMOJMHAMUYECKUX U KUHETUYECKUX ITIAPAMETPOB AIIEMEHTOOPTAaHUYECKUX PEAKLIUN

pOJ'II) U MECTO XUMHUHN BJ'IGMCHTOOI)FaHI/I‘-ICCKI/IX COGI[I/IHCHI/If/'I B CHCTEMC (bYHHaMeHTaJ'II)HBIX
XAMHYECKHUX HAYK U IIPOU3BOJICTBE COBPEMEHHON MHHOBALIMOHHOMN MPOIYKIIUH.

Ymemes:

BLI6I/IpaTL MCETOJbI U pCAr€HThl CUHTC3a 3JICMCHTOOPTAHUYCCKUX COCIIPIH@HPIIZ;

MMPOBOAUTL PA3JICIICHUC cMmeceit SJICMCHTOOPTaHNUYCCKUX BCUICCTB U I/II[GHTI/I(I)I/IKaLII/IIO cocCTaBa
" CTPOCHUS C IOMOIBbIO XUMHUYCCKUX U (I)I/ISI/IKO-XI/IMI/I‘-ICCKI/IX METOJ0B aHaJIn3a,

OCYIICCTBJIATH IMOUCK METOHOB IMOJYUCHHUA U CBOMCTB SJIEMCHTOOPTaHNUYCCKUX COCIUHECHHHN C
HCIIOJIB30BAHHUEM COBPEMCHHBIX 0a3 JaHHBIX U ITOMCKOBBIX CUCTEM,

MMpOBOAUTL MOJACIIMPOBAHUC XUMHYCCKUX peaxunﬁ C HUCIIOJIb30BAHUCM TIOJYOMIIMPUYCCKUX U
HEOMIIMPUYICCKUX KBAHTOBO-XUMHWYCCKUX MCTO/IOB,

Hmemv onvim:

IJIAaHUPOBAHUA U TPOBCACHUSA CUHTEC3a 3JICMCHTOOPTAHUYCCKUX COCI[PIHCHPIfI;

OYUCTKH 3JICMCHTOOPTaHNYCCKUX BCHICCTB U I/I,Z[eHTI/I(bI/IKaI_II/II/I X CTPOCHUSA C UCITOJIB30BAHUECM
XUMHUYCCKUX H (1)I/I3I/IKO'XI/IMI/ILICCKI/IX METOJ0B,

MOACIINPOBAHUA CBOICTB BCIICCTB UM MapaMCTPOB ISJIICMCHTOOPTAHUYCCKUX peaKLII/Iﬁ C
HCIIOJB30BaAaHHUECM KBAHTOBO-XHUMHUYCCKUX MCTOOOB,

HalmMCaHUs HAYYHBIX OTYCTOB U crareu



4. CTpyKTypa UM coaep:kaHue Y4eOHOH IMCUMILINHBI

OO11ast TPYI0EMKOCTh JUCIUILIAHBI COCTaBIsACT 6 3aueTHBIX equnumIl (216 vacos).

4.1. CTpyKTypa JTUCHUIINHBI

Ne | HaumeHnoBaHue O0BeM yueOHOM paboThl, U Bun
JUCHUTUTUHBI HUTOTOBOIO
Bcero Bcero N3 ayauTopHbIX CamocrT. KOHTPOJIA
aynutopH. | Jlekn | Jla6 | Ilpakr | KCP pabora
1 | Xumus snemeHTo-
OpTraHUYeCKUX 216 126 45 - 45 36 90 DKk3aMeH
COCTUHEHUN
4.2. Cogepxanne TUCUUNIMHBI
4.2.1. Pa3zaeJibl AUCHUIIMHBI M BUABI 3aHATHI
Ne HanmenoBanue Buibl yueOHoI pabOThI U TPYI0EMKOCTb, U @OpMBI TEKYILETO
pa3/IeNioB U TEM Bcero | Jlekn. | JIa6 | [Ipakr | CP | KCP KOHTPOJIS
YCIIEBAEMOCTH

1 Teopetnueckue Y CTHBIN rpynnoBon
MPEACTABJICHUS O IPUPOJIE ONpocC, TUCbMEHHbIE
XUMHUYECKUX CBSA3EH U 40 9 ) 9 18 4 OTBETHI Ha BOIPOCHI
3JIEKTPOHHOM CTPOECHHUU
3JIEMEHTOOPIaHUYECKUX
COEIMHEHU.

2 Peakumnonnas Y CTHBIN rpynnoBoi
CIOCOOHOCTh 40 9 ) 9 18 4 OIIPOC, pELICHUE
3JIEMEHTOOPraHUYECKUX 3a1a4
COCIMHEHUM.

3 Pu3nYeCcKUe METOIbI VY CTHBIN TPyNIIOBOM
HCCIEA0BAHUS CTPYKTYPBI OIIPOC, pELICHUE
1 DJIEKTPOHHOTO CTPOSHHUSI 39 9 - 9 18 3 3amad
90C.

4 Opranunueckue Y CTHBIN TPYNIIOBOM
MPOU3BOJIHBIE 40 9 ) 9 18 4 OMpOC, pEUICHUE
HENEPEXOIHBIX 3a1a4
3JIEMEHTOB.

5 Opranunueckue YCTHBIN rpynnoBon
MIPOU3BOTHBIC 39 9 - 9 18 3 OIIPOC, PeIIeHUE
MEePEXO0IHBIX METAJUIOB. 3a/1a4

HToroBplii KOHTPOJIb: 18 - - - 18

Bcero yacoB: 216 45 - 45 90 36

4.2.2 Conep:xaHue pa3aejioB U TeM TUCHUIIUHDI
Ne | HanmeHoBaHMe pazaena Conepxanue paszaena (TeMbl) Dopmbl
TUACIIUTLIINHBI MPOBEICHUS
3aHATUU

1 Teopetnueckue 1. Knaccuduxauusi 1 HOMEHKIIATypa Jlexuuw,

TIPEICTABIICHUS O aneMeHToopranndeckux coequnenuit (90C). CEMHHAPHI,




NPUPOIC XUMHUUECKUX 2. TeopeTnueckre METOIbI MOJCITUPOBAHUS CTPYKTYPHI H CaMOCTOSITETIbHAS
CBS3€H W DIIEKTPOHHOM | BIIEKTPOHHOTO cTpoeHus Monekyd. [Ipupona pabota
CTPOCHHH DIIEMEHTO- KJIaccu(UKaIusa xumuueckux casseit B D0C.
OpraHUYECKUX 3. Meton mMonexymnsipHbix opoutaneit (MO) kak ocHOBa
COCTMHCHHM. aHajam3a AJIeKTpoHHoro cTpoeHus J0C.

4. Konnenus apomatnarHoctr B D0C.
PeakuuonHast 1. Kinaccudukanysi OCHOBHBIX THIIOB peakiuid U peareHToB | Jlekuuw,
CIOCOOHOCTH AeMeHTo- | ¢ yaactueM DOC. CEeMUHApHI,
OpPTaHMYECKUX 2. llpeBparienns TMTaHIOB B KOOPIWHAIIMOHHOMN cdepe CaMOCTOSITeNTbHAS
COCIIMHEHU. METAaJIOB. pabora

3. OKHCIIUTETHHO-BOCCTAHOBUTEIIBHBIC TIPEBPAIIICHHUS

METAITIOOT PAHIMYECKUX COCTMHEHHIA.

4. Paznuuus B cTpoeHuu U cBoricTBax JOC B ra30BOM,

JKUKOW U TBEpOU (hazax.

5. CH-kucnornocts 0C.
du3nyeckue MeTOAbI 1. IMP-crieKTpoCKOMHUs B UCCIAEAOBAHUM CTPOCHHUSI U Jlexum,
UCCIIEAOBAHMS peaximonHo# criocodHocTr 0C. CEMHHAPBHI,
CTPYKTYpBL U 2. Macc-cnekrpometpus 0C. duznyeckue u CaMOCTOSITENIbHAS
3JIEKTPOHHOTO TEOPEeTHUECKHE OCHOBBI METOJIA. pabora
ctpoenus 20C 3. Metox pentreHocTpyktypHoro ananusa (PCA), poto-

(®2C) u perrrenodoroanexTporHor (ICXA)

CHEKTPOCKOIIHH.

4. Ontuyeckas cnekrpockomnus (UK, YO, KP).

5. COeKTpOoCKONHUs 3JIEKTPOHHOIO TapaMarHUTHOTO

pesonanca (OI1P).
Oprannueckue 1. Opranmueckuie MPON3BOAHBIC MICTIOYHBIX MeTAIIOB (I Jlexum,
MTPOU3BOIHBIE rpyrmma). CEMUHApHI,
HETepPeX0THBIX 2. Opranuveckue Mpou3BOIHbIE A1eMeHTOB Il rpymbL. CaMOCTOSsITETIbHAS
3JIEMEHTOB 3. Opranunueckyre npou3BoiHbIe AeMeHToB XII rpynmsbl. pabora

4. Opranndeckue Mponu3BOAHbIE 371eMeHTOB [II rpynmsl.

5. Opranunueckre npon3BoaHble eMeHToB XIII rpymmel.

6. Oprannueckre Ipou3BOIHBIE IeMeHTOB X1V rpynmsl.

7. Oprannueckre IpOU3BOIHBIE AIEMEHTOB XV TPYIIIIHL.
Opranunueckue 1. Knmaccuduxariyst MeTauioopraHU9ecKUX COeTHHEHHI Jlexmmm,
MIPOU3BOIHEIE MEPEXOIHBIX METAJUIOB I10 TUITY JIUTAH/IOB, CEMUHAPBI,
MEPEXOTHBIX METAIUIOB | KOOPAMHUPOBAHHBIX C METAIIJIOM. caMOCTOSITeNTbHAS

2. KapOoHnIbHBIE KOMIUIEKCHI TIEPEXOTHBIX METAILIOB. pabota

3. Tunpuiable KOMIUIEKCHI TIEPEXOTHBIX METAILIOB.

5. O6pa3oBaTebHbIEC TEXHOJIOTHH

1. AKTUBHBIC O6p8.30BaTeHBHLIe TCXHOJIOTUU: JICKIIUN, CCMUHAPBI U ITPAKTHYCCKUC pa6OTLI.

2. CompoBOXKIeHHE JICKIINH BU3yaJTbHBIMH MaTepUalaMd B BHJE CJAlI0B, IOJTOTOBJICHHBIX C
HCIIOJIb30BAHUEM COBPEMEHHBIX KOMIIBIOTEPHBIX TEXHOJIOTUH, IPOEHUPYEMBIX Ha 3KPAaH C MTOMOIIBIO
BUJICOTIPOEKTOPA.

3. IlpoBenieHne MpakTHYECKUX PabOT B JIAOOPATOpHUSX, ydacThe OOYYaroIUMXCs B HAy4HOM
paboTe 1 BBHIOJHEHUH HCCIIeI0BATENbCKIX MTPOEKTOB.

4. Vcrionb30BaHUE CIEHUMAIBHOTO MPOrpaMMHOro obecneueHust U VHTepHET-pecypcoB st
00y4eHHs B XOZi€ MPAKTUYECKUX U CAMOCTOSATEIIBHBIX paboT.



6. YueOHO-MeTOAUYeCKOE o0ecnieYeHre CAMOCTOSITeIbHOI PadoThI ACMIUPAHTOB.

Bupl camocTosiTennbHON pabOTHI:

B JIOMAalIHUX YCJIIOBUSX, B YMTAJIHLHOM 3ajic OMOIMOTEKH, HA KOMITBIOTEpaxX ¢ JIOCTYIIOM K 0a3am
JTaHHBIX U pecypcaMm MHTEepHeT, B JabopaToOpHsiX ¢ JOCTYIIOM K JIaOOpaTOpHOMY OOOPYIOBaHUIO M
npudopam.

CamocrosiTennpHass paboTa MOAKPEIUBIETCS y4eOHO-METOIUYECKUM H  HH(GOPMAIIMOHHBIM
obOecrieueHreM, BKJIIOYAIONINM YYCOHUKH, Y4ECOHO-METOTUYECKHE IOCOOHUS, KOHCIICKTHI JICKIIHA,
y4eOHOE U HaydyHOE IPOrpaMMHOe oOecrieueHue, pecypcbl IHTepHeT.

1. OIIeHO‘{HLIe CpeacTBa AJisl TEKylero KOHTpoJIid yCcrneBaeMocCTu, HpOMe)KyTOqHOﬁ aTTeCTallumn
o UTOramM 0CBOCHUSA JUCHUIIJIMHBI

Ilenp KOHTpoONs - MoslydeHHMEe HMHGOpMALMM O pe3yjabTarax OOY4eHUs U CTENeHH MX

COOTBETCTBHS pe3yibTaTaM O0OyueHHUsl.
7.1. Tekymuii KOHTPOJIb

Texymuii KOHTPOJIb yCIIEBAEMOCTH, T.€. IIPOBEPKA YCBOEHUS y4eOHOro Marepuana, peryisipHo
OCYILIECTBIIsIEMAs HA MIPOTSHKEHUU cemMecTpa. TeKylmuil KOHTPOIb 3HaHUHM y4JaluXcsl OPraHu30BaH KaKk
ycTHbIN rpymnmnoBoit onpoc (YI'O).

Texymas camocrosiTenbHas paOoTa acHMpaHTa HaIlpaBlIeHAa Ha YIIyOJieHHME M 3aKperuieHue
3HaHUH, U Pa3BUTHE IIPAKTUYECKUX YMEHHM ACIIMPAHTA.

7.2. IlpomMeskyTOUHAS aTTeCTAUMS
[IpomexxyTouHast arrecTalus OCYUIECTBISETCS B KOHIIE CEMECcTpa W 3aBEepLIacT H3y4yeHUe
JUCHUIUTMHBI «XUMUS 3JIEMEHTOOPTaHUYECKUX cCoeAuHEeHM». DopMa arTecTauuu — 3a4er.

KoHTposbHbBIE BONIPOCHI K 324€TYy:

1. Teopernueckue MpPeACTaBICHUS O MPUPOAEC XMMUUYECKUX CBS3€M M DIIEKTPOHHOM CTPOCHHH
AJIEMEHTOOPTaHNYECKUX COETNHEHUM.

Knaccudpukanusa snementooprannueckux coeanHeHuit (30C). OcHOBHBbIE 3Tamnbl pa3BUTHUS
xumun D0C. Ee BnusHUE Ha TEOPUIO XMMHUYECKOTO CTPOCHMSI MOJIEKYJISIPHBIX CHCTEM.

OcHOBHbBIE TIOJIOKEHHUSI KBAaHTOBOM xumuu. YpaBHeHue Illpeaunrepa nns aTomHO-
MOJIEKYJSIDHOM CHUCTEMBI KakK OCHOBAa JUI1 TEOPETHUYECKOTO HCCIENOBaHUS €€ CTPYKTYpbl H
AJIEKTPOHHOTO CTPOEHHUS. DJIEKTPOHHOE CTPOEHUE aTOMOB M MX HOHOB. ATOMHBIE OpOMTANM U HX
KJaccuukanus.

AHanu3 3IEKTPOHHOIO CTPOEHUS MOJIEKY1 B TepMHHaX 3((EKTHBHBIX 3apsioB HAa aTOMax M
3acesIeHHOH (TIOPSIKOB) CBS3EH.

ComnpsxeHHble  MOJIEKYJIBI Kak Juraasl B DO0C. DIeKTpOHHOE CTPOEHUE CONPSKEHHBIX
MOJIEKYJI B 3JIEKTPOHHOM NpuOImkeHur. Meto Xiokkens. CxeMbl JIEKTPOHHBIX YPOBHEH 3Hepruil u
MO annuia, 6yTanveHa, aHMOHA IIUKJIONEHTaAMEeHNIIa, O€H30I1a IUKIIOOKTaTeTpaeHa.

Konnenmus apomatnunocty B xumuu JOC. [IpuMepsl METauIOOpraHMUECKUX apOMaTHUYECKUX
CHCTEM.

[Tpupona xumudeckux caszeit B OC. I'nbpuaHbie OpOUTAIN M MPUHIMITEI UX UCIIONb30BaHUS B
KaueCTBEHHOW TEOpUH XMMHUYECKOro cTpoeHus. Kiaccudukanus Tunos xummuueckux cBsazeit B J0C.
ITpupona cBsizu B 0JIe()MHOBBIX, ALETHJICHOBBIX, IUKIONEHTAUEHWIBHBIX U apEHOBBIX KOMILIEKCAX
MEepPEeXOIHbIX MeTayioB. KpaTHble CBSI3U AJIEMEHT-YINIEPOJ M 3JIEMEHT-3JIEMEHT. MHOTOLEHTPOBBIE
CBSI3H.

CumMMeTpHsi MOJIEKYJI U €€ UCII0JIb30BaHue B TEOPUH XxuMuieckoro crpoeHust J0C.

MornexyssipHble OpOuTanu B OJC(PUHOBBIX, ATWIBHBIX, IUKIONEHTAIUEHUIBHBIX U apeHOBBIX
KOMILIEKCaX. XUMUYECKUE CBA3H B JIEKTPOHOACPUIMTHBIX MOJIEKyIaX (Ha IpUMepax MPOCTEHIINX U
MOJURIPUYECKUX TUAPUAOB Oopa 1 KapOOPaHOB).

KauectBennsie crnocoObr omeHku crabmiabHocTH DOC. ITlpaBuno 3¢¢eKTHBHOTO aTOMHOTO
HoMmepa. [IpuHiun n30100a1THHON AHAIIOTHH U €0 MPUOIMKEHHUS.



Teopernueckue ocHoBwl ctepeoxumun DOC. Tlonstre o kKoHpoOpMaNMsIX W KOH(GUTYpaIUsX.
KoopauHayioHHble TOIMAPBI, XapaKTEpHbIE A KOOPAMHALMOHHBIX 4ucen 4,5,6. XupaabHOCTb
MOJIMAAPOHOB C MOHO- M OWACHTATHBIMM JuraHaaMu. llnanapHas XUpaldbHOCTh M ONTHYECKAs
AKTUBHOCTH MCTATJIIOKOMIIJICKCOB C OJIC(bI/IHOBbIMI/I, OUKJIOIICHTAAUCHUIJIbHBIMHU, ApPCHOBBIMU
JUTaHJIaMU.

2. PeakirionHasi CHOCOOHOCTH 3JIEMEHTOOPTaHUYECKUX COSAMHEHUIH.

OcHoBHbIE THUIIBI peareHToB (31eKTpOHITBL, HYyKJIeO(UIIHI, IpOTO(DUIIBI,
panukoduibl,kapoberouas). Knaccudukamus ocCHOBHBIX THMNOB peakiuid ¢ yuyactueM DOC. Peakiuu
[0 CBSI3M METaJUI-IUraHj (peakuus 3aMelleHusi, IPUCOSANHECHUS, SJIUMUHUPOBAHUS, (pparMeHTaluH,
BHEJPEHHUS, OKUCIUTEIBHOIO IPUCOEANHEHNS], BOCCTAHOBUTEJILHOTO JJIMMUHUPOBAHUSA).

[IpeBpamienuss JIUraHaoB B KOOPIWHAIMOHHON cdepe MeTaioB (CTPYKTYPHO HEXKECTKUE
COCMHEHMS, BHYTPUMOJIEKYJISIDHBIE [EPErPYyNIMPOBKH M  MOJeKyispHas auHamuka O0C
(TayTOMETpHSI, METAIIOTPOIIHSI, BHYTPEHHHUE BPALECHUS BOKPYT CBSI3U METAJUI-JTUTAH[).

OKHCANTENBHO-BOCCTAHOBUTEIbHBIE IPEBPAILICHHUS METAIJIOOIPAHUYECKUX COETUHEHUH.

Pasnmuuns B crpoenun u cBoiictBax DOC B ra3oBoif, Xuiakoil u TBepaod ¢aszax. Pomb
MOJISIPHOCTU Cpeibl W crnenupuveckoil conmpBanuu. MOHBI M WOHHBIE NHapbl, MX pPEaKIHOHHAsS
crnocobnocts. PaBHOBecHass CH-kucnotHocTs, mkansl CH-kucnotHoctu, BiusiHue ctpoeHuss CH-
KHMCIIOT Ha paBHOBecHYI0 CH-Knca0THOCTD, KUHETHYECKast KucioTHocTh CH-kucnor.

3. ®u3nyeckue METOAbl UCCIEA0BAHUS CTPYKTYPBI U 3J€KTpOHHOTro cTpoeHus D0C.

SIMP-cnektpockonust (ummnynscHas SAMP-dypbe cnekrpockomnus, auHamuuyeckuii SAMP) B
HCCIIEIOBAHUH CTPOCHUS M peakMOHHOU criocoOHOCTH DOC. Ouznueckue U TeOPETUUECKUE OCHOBBI
mertona. llonstue 00 ocHOBHBIX SIMP-mapamerpax: XUMHYECKOM CIBUI€, KOHCTaHTaX CIHH-
CIIMHOBOI'O B3aUMO/JICHCTBUS, BpeMeHax penakcauuu. Obnactu npumeHeHus B xumuu J0C: uzydenue
CTPOCHMS U JUHAMHMKHU MOJIEKYJI, ONIPEAEICHUE IIPUMECEH.

Macc-cnekrpometpusi. Puznueckrue U TEOPETUUECKHUE OCHOBBI MeToAa. O0IacTy NpUMEHEHUs B
xumun JOC: yCTaHOBJIEHHE COCTaBa U CTPOCHMSI MOJIEKYJI, KAUECTBEHHBIN U KOJIMYECTBEHHBIN aHAIN3
cMeceil (XpomaT o0-Macc-CIIEKTPOMETpUS), OIpeneJeHHe MHUKPONpUMeced, H30TOIHBIM aHaIu3,
U3MEpEeHUe TEePMOXMMUYECKHUX IapaMeTpoB (PHEPruM HOHM3AIMU MOJEKYJ, SHEPrHMM MOSIBICHUS
HMOHOB, JHEPrMM IUCCOLMAIMN CBsI3€i), W3Y4Y€HHE HOHHO-MOJIEKYJIPHBIX peakluid, rasodasHas
KHCIIOTHOCTb 1 OCHOBHOCTb MOJIEKYI.

Meton pentreHoctpykrypHoro ananuza (PCA). ®dusnueckre U TeOpeTUYECKUE OCHOBBI METO/IA.
O6nactu npumeHenus B xumuu DOC: yCTaHOBIEHHE CTPOEHHUS MOJIEKY]l W KpPHUCTAJUIOB,
UCCIIEIOBaHKUE MPUPOIbl XMMUUYECKUX CBSI3EH.

®oro- (®3C) wu pentrenodorodnextponHas (DCXA) cnekTpockonuu. Dusznyeckue u
TeopeTudeckre ocHOBbI MeToJ0B. [Ipumenenune B xumun DO0C: u3yyeHHE 3JIEKTPOHHOTO CTPOCHHUS
MOJIEKYJI, U3MEPEHUE DHEPTUH NOHU3ALINH.

Ontnueckas cnekrpockonus (UK, YO, KP). ®usnueckue n TeopeTndeckue OCHOBBI METO/IOB.
IIpumenenne B xumuu DOC: yCTaHOBJIIEHHE CTPOEHHUS MOJEKYJ, W3Y4YEHHE IMHAMUKH MOJEKYII,
U3MepeHUe KOHLEHTpauuu. [IpuMeHeHHe CUMMETpUU TNpU HHTEPIPETALUU SKCIEPUMEHTATIbHBIX
CIIEKTPOB.

CrnekTpockonusi  3JIEKTPOHHOTO MapaMarHuTHoro pesonanca (OIIP). ®usnyeckue wu
TEOpEeTUYECKHE OCHOBBI MeTO/10B. I[IpuMenenune B xumun D0OC: ycTaHOBJIEHHE CTPOEHUS PAIUKAJIOB,
U3Y4YEeHHE JUHAMHUKHU MOJIEKYJ U MEXaHU3MOB PaIuKAIbHBIX PEAKIIHA.

4. Oprannyeckue TpOU3BOIHbIE HEMEPEXOIHBIX JIIEMEHTOB.

Opranudeckrie MPoU3BOIHBIE MIENOYHBIX MeTaoB (I rpymma).

JInTHITHOOpPTraHWYECKUE COCIMHEHUs, WX CBOWCTBA, CTPOEHHUE, METOIbl TOJIYyYECHHUS U
MIPUMEHEHNE B OPraHUYECKOM CUHTE3E.

Opranuyeckue COeMHEHHS HAaTPUS U KaJus.

Peakumst MeramnmupoBaHus. ApoMaTHYECKHE aHUOH-PAJHMKANBI: 00pa3oBaHUE, CTPOCHHE,
CBOIICTBA.

Oprannyeckue NpoU3BOAHBIE 31EMEHTOB 1] rpymnmsl.



MaruuilopraHi4ecKkrue COEIUHEHUA: MOJIy4eHue, CTpoeHue, cBoilcTBa. Posib pactBopuTeNs B
CHHTE3¢ MAarHMHOpPraHMYeCKUX CoeAMHEHHH. PeakunoHHas crnocoOHOCTP MarHUHOPraHUYECKHX
COEIMHEHUI M UX TPUMEHEHNE B OPraHUYECKOM U METAJNIOOPraHUYECKOM CUHTE3E.

Opranuueckue pou3BoiHbIE 31eMeHTOB XII rpynmnsl.

[uHK- ¥ KagMUIOpPraHWYECKHWE COCIMHEHMS: IIOJy4€HHE, CTPOCHHE, CBOMCTBA. Peaknus
Pedopmarckoro.

OpraHvueckue COEIUHEHHsI PTYTH: MOJyYE€HHE, CTPOCHHE, CBOWCTBA. MepKypupoBaHUE
apomaTuyecKkux coeauHenuil. Peakuusa HecmesHoBa.

Cummerpuszanus u JUCIIPONIOPLIMOHUPOBAHNE PTYTbOPTaHUYECKUX COEIMHEHMI.
PryThoprannueckue coequHEHUs B CHHTE3€ OpPraHWYECKUX IPOU3BOAHBIX IPYIMX METAIOB M
OpraHU4EeCKOM CHUHTE3E.

Opranunueckue npou3BoaHbie 351eMeHToB 111 rpynmsbl.

Bopoprannyeckue coenunenusi. OCHOBHBIE THUIIBI COCIMHEHHM, CHUHTE3, CBOMCTBA, PEAKILIUHU.
I'unpoGopupoBaHre HEHACHIIEHHBIX COEIUHEHHH, PEeruoCeNeKTUBHOCTh peakiuu. IIpumenenue
OO0pOpraHUYECKNX COSAMHEHUI B OPraHNYECKOM CHHTE3E.

KapbOopansl, meramiokapbopanbl, MoixydeHue, cBoiicTBa. (OCHOBHBIE THUIBI KapOOpPaHOB.
Hkocarnpuueckue kapOopaHbl, OCHOBHBIE PEAKIUU.

AmnmroMuHUlOpraHnnyeckue coeauHeHus. OCHOBHBIE THUIIBI COEAMHEHWH, CHUHTE3, CBOMCTBA,
peakunu. Kartanuzaropel Lurnepa-Harra. [lpumeHeHne amtOMUHHMOPraHUYECKUX COCIMHEHUN B
MIPOMBILIJIEHHOCTH U OPTaHUYECKOM CUHTE3E.

Opranuueckue npousBoaHble 3nemMenToB XIII rpynmnsr.

lannuii-, wHAMI- U TaTUHOPraHUYECKUE COEAUHEHUsS: IMOJIY4YEHUE, CTPOEHUE, CBOMCTBA.
[IpuMeHeHne TanuiOPraHNnYeCKUX COCIMHEHUI B OPraHMYECKOM CHHTE3E.

[TonydyeHue MoOTYNPOBOJHUKOBBIX MATEPUATIOB METOJOM ra3o(a3HOTO Pa3NOKEHHs TaTui- U
WHIUMOPTraHUYECKUX COCIUHEHHUI.

CpaBHuTeNbHAs pPEAKIMOHHAsA CHOCOOHOCTh OPraHUYECKUX MPOU3BOAHBIX 3neMeHToB XIII
TPYIITIBL.

Opranndeckue NpoU3BOAHBIE 371€MEHTOB XIV rpymnmel.

KpemHuitopranndeckue COeIMHEHNS: TI0JIy4€HHE, CTPOCHHE, CBOKCTBA.

I'mppocunmirpoBaHue HEHACHILEHHBIX NPOM3BOAHBIX. [lommopranocuinokcansl. CHIHMIIOBBIE
s¢upsl. KpeMHMIIOpraHu4ecke coeIMHEHUsI B OPraHMYECKOM CUHTE3€ U ITPOMBIIIIIEHHOCTH.

I'epmanuii-, 010BO- M CBUHLEOPraHUYECKHUE CcOeIMHEHUs. (OCHOBHBIE THUIIBI COEAWHEHMH,
IIOJIy4YeHUE, CTPOEHWE, CBOMCTBA M peakuuu. [IpencraBieHue O THUIEPBANIEHTHBIX COCIUHEHUSX.
IIpakTHueckoe UCIIONb30BaHUE OPTaHUYECKUX ITPOU3BOAHBIX JIeMEHTOB XIV rpymnimsl.

Coenunenus smeMeHTOB XIV rpynmbl ¢ S-CBSI3bIO DJIEMEHT-2JIEMEHT: CHHTE3, CTPOCHHE,
CBONCTBA.

Coenunenns snemeHToB XIV rpynmbl ¢ KpaTHBIMU CBSI3SIMH  3JIEMEHT-IJIEMEHT: CHUHTE3,
cTpoenue, cBoiicTBa. [IpobieMa 1BOECBSI3aHHOCTH B XMMUHU D0OC HETIEPEXOTHBIX SJIEMEHTOB.

Oprannueckue Npor3BOIHBIE JJIEMEHTOB XV IPYIIIbL.

Opranunyeckne Tpou3BoaHbIE (Gochopa W MBIIIbSIKA, OCHOBHBIE THIIBI COCAMHEHHWH BbICHIEH U
HHU3IIEH CTENEHEH OKHUCIEHHS, METOJbl CHHTE3a, CTPOCHHUS, CBOMCTBA. [eTepONUKINYECKHE
coenuneHus: ¢ocgopa. Peakuus Burrura. IIpumeHeHue Oprudeckux MPOU3BOAHBIX JIEMEHTOB V
IPYIIIBI B IPOMBIIUIEHHOCTH, CEIbCKOM XO35IIICTBE, MEIUIIMHE.

CypbMa 1 BUCMYTOPraHU4ECKHE COEINHEHUS.

5. Opranndeckue NpoOU3BOIHBIE IEPEXOAHBIX METAIIIOB.

Knaccudukanus MeTanmoopraHM4ecKuX COEIMHEHUN TepeXOJHbIX METauIoB M0 THIY
JIMTaHJ0B, KOOPANHUPOBAHHBIX C METAJJIOM.

KapOoHuabHbIE KOMIUIEKCHI IEPEXOHBIX METAJLIOB.

OcCHOBHBIE THIIBI KapOOHUIIOB MeTalIoB. MeTOAbl CHHTE3a, CTpoeHue U peakiuu. KapOonunar
aHMOHBI, KApOOHUJI rajoreHu 1bl, KapooHuaragpuasl. [Ipupona cBs3u Metami-kapOOHNUI.

MertannkapOOHHIBHBIE KJIACTEPhl IMEPEXOTHBIX MeTalioB. OCHOBHBIC THIIBI, IOJyYCHHE.
CrepeoxumMHuueckass HEXKECTKOCTb: MHUTpalus KapOOHWIBHBIX, THIPHUIHBIX, YIJIEBOAOPOIHBIX



JUTUHAOB U MEeTaJllIMueckoro ocrtopa. [IpeBpalieHus yrieBoAOpOAOB Ha KJIACTEPHBIX KapOOHMIIAX
METAJIJIOB.

[IpakTHyeckoe npuMeHeHne KapOOHUIIOB METAJIJIOB.

I'upuaHbIe KOMIIEKCHI IEPEXOAHBIX METAJIOB.

OcCHOBHBIE THIIBI BOJOPOAHBIX KOMIIJIEKCOB IEPEXOAHBIX METALUIOB. COeIMHEHUS C BOJOPOIHBIM
aTOMOM: MOHO-, Ou- M mnonusepHble. COEOIUHEHHUS C TEPMUHAIbHBIM M MOCTHUKOBBIM aTOMaMU
Bozopoaa. CoeaMHEHHs ¢ MOJIEKYJISIPHBIM BOJOPOJOM: CHHTE3, CTPOCHHE, CBOMCTBA. XapaKTep CBS3U
METAJIII-BOJIOPOJ, €€ MOJISIPHOCTh, BO3MOXHOCTD Jriccoluanuy. B3auMHuble mpeBpalieHus: BOJOPOIHBIX
KOMIUIEKCOB U OPraHMYECKUX COCIMHEHUH MEPEXOAHBIX METALIOB. POiIb BOJOPOIHBIX KOMIUIEKCOB B
METAJJIOOPTaHUYECKOM CUHTE3€ U KaTaJIn3e.

KapOeHnoBble 1 KapOMHOBBIE KOMIIEKCHI IEPEXOAHBIX METAJIIOB.

KapOeHoBblE KOMILIEKCHI IEPEXOAHBIX METAUIOB. JJIEKTpOHHOE cTpoeHue. KapOeHoBble
komruiekcel @umiepa. Kapoenossie komiuiekcsl IlIpoka. Meronpsl cuHTe3a KapOSHOBBIX KOMILIEKCOB
Odumepa (mo Gumepy, no Jvnmepry). Peakiuu kapoeHOBBIX KoMILIekcoB Dumiepa (HyKiIeoPpuiIbHOE
npucoequenne k C), nenporonupoBanue cBszeit C-H. Ponp kapOeHOBBIX KOMILIEKCOB B
Karanuse(merarezuc osneuHoB). Mcnonp30BaHre B TOHKOM OpraHudeckoMm cuHrtese. Peaknus Jlerua.
Merare3uc UMKINYECKUX ankeHOB. KapOMHOBbIE KOMIUIEKCHI MEPEXOJHBIX METAIOB. DJIEKTPOHHOE
crpoenue. Kapounosslie kommiekcsl @uiepa. Kapounossie kommiekcs! HIpoka. Cunte3 kapOMHOBBIX
KOMILIEKCOB JIeHCTBHEM KHCIOT JIprorica Ha kapOeHoBbIe KOMITIeKCh Pumiepa. Peakun kapOMHOBBIX
KOMIIJIEKCOB C HYKJI€O(QWIbHBIMU peareHTaMu. Posib kKapOMHOBBIX KOMILIEKCOB B KaTaJIU3e: METAaTE3UC
U TIOJIUMEpU3alMsl aJIKUHOB.

KoMI1eKkchl epexoIHbIX METAIIIIOB.

OO0mas xapakTepUCTHKA CTPOCHUS U YyCTOMYMBOCTU. PaznuyHble TUNBI CBA3CH MeTaUI-IUTaHM.
CTpyKTYpHO-HEKECTKHE COCIMHEHUA. BHYTpEHHSIS IMHAMUKA MOJIEKYIL.

Kommiekcel MeTamioB ¢ onepuHaMu.

Tunel KOMIIJIEKCOB € JIMHEHMHBIMM M LMKJIMYECKUMH MOHO- M THojiuosnedpuHamu. MeTojsl
MIOJIyYEeHHUS, CTPOEHHE, CBOMCTBA. IIpupona CBS3U onepuHa c METaJUIOB.
[Mukno6yTaaueHxene30TpukapooHus. Posb oeMHOBBIX KOMIUIEKCOB B KaTajIu3e.

ALETHIIEHOBBIE KOMILIEKCHI.

Tunsl anEeTWIEHOBBIX KOMIUIEKCOB. METOIBl IONYy4EeHHs, CTpOeHue, cBolcTtBa. MoHO- U
OMMeTaJUINYeCKue KOMIUIEKCHl. AIETHICH-BUHUINACHOBAs MNEPEerpynnupoBKa B KOOPAMHALMOHHON
cepe METauIOB KaK METOJ CHHTe3a BUHWIMJCHOBBIX KOMIUIEKCOB. AIIETHIIEHOBBIE KOMILJIEKCHI B
KaTajause.

ANINIbHBIE KOMIUIEKCHI.

Turbl aJuTMIIBHBIE KOMIUIEKCOB. METO/IbI CUHTE3a, CTPOCHUE, peakiuu. Poib B kaTanuse.

[{ukioneHTaJueHUIIbHBIE KOMILJIEKCHI.

Tuner komruiekcoB. Ctpoenue. MetaioneHsl: GeppolieH, HUKeNleleH, kodanbToieH. CHHTES.
PeakiimonHast crocoOHOCTh (3aMelIeHHE B JIMTaHAE, PEaKkIUH C pa3pbIBOM CBSI3U METAJI-KOJIBLO,
penoKc-peakiu). MeTamoneHUIanKuiIbHble KaTHOHbI. [{MKIIONmeHTaqueHUIbHbIE TPOU3BOJIHBIE
TATaHA W UUpKOHMA. Tunbl komiuiekcoB. CHHTE3, NPUMEHEHHE B KaTajlnu3€e IIPOLECCOB
MOJINMEPU3aLIH. HuknoneHTaaueHUIKapOOHUIbHbBIE KOMILJIEKCHI. Cunres. Xumus
UKJIONEHTAMEeHUIMapraHeITpukapOoHia (IMMaHTPEHa).

[uknoneHTagueHMIKapOOHMIbHBIE KOMIUIEKCHI JKeJie3a, koOanbTa, MOJIMOIeHa.

ApEHOBBIE KOMILJIEKCHI.

Tunsl apeHOBBIX KOMIUIEKCOB. buc-apeHOBblE KOMIUIEKCHI Xpoma. MeToabl MONMy4YeHHs Hu
peakiuu. ApeHXpOMTpUKapOOHUIIbHBIE KOMIUIEKChl. MeTobl monyueHust u peakuuu. [Ipumenenue B
opraHnyeckom cunrese. KarnoHHsle apeHOBbIe KOMIUIEKCHI Xkele3a U Maprania. CUHTE3 U peakitu..

bu- n nonusaepHble COETNHEHNUS IEPEXOIHBIX METAUIOB.

JluneiiHple OW- M TONMSIEPHBIE COEIUHEHHS IEPEXOIHBIX METaNIOB: CHHTE3, CTPOEHUE,
cBoiictBa. [lpupoma cBsizu Merami-nurasi. CoeIuHEHUS C KpPaTHBIMU CBA3SIMH MeETaJlJI-METaJlI.
KnacrepHble (kapkacHble) COEIMHEHMs IEPEXOAHBIX METaJUIOB. BakHellne CTpyKTYpHbIE THIIbI
KJIACTEPOB, UX MHUHUMAJIbHBIE U MAaKCHUMAaJIbHBIE DPa3MeEpbl. DJIEKTPOHHOE cTpoeHue. CBoONCTBa U
JUHAMHUKA MOJIEKYIL.



Karanutudeckue mnpouecchl ¢ y4acTHEM METAUIOPraHMYECKUX COEAMHEHHHM NepexOaHbIX
METAJIJIOB.

Osuromepuzanust  onepuHOB U aueTwieHoB. HukeneBble KOMIUIEKCHI B KaTaju3e
onMromepusanuu stuieHa. [{uknoonuromepusanus (cucremsl, coaepkamue Hukenb (0) u nuHelHas
onuromepusanus OyraaueHa (cucremsl, conepxane namwiaauit (0)). Luknnyeckas Tpumepusanus u
TeTpaMepu3alus aleTHICHOB (CHHTE3 POU3BOIHBIX OE€H30J1a U IIUKIIOOKTATETPACHA).

[Tomumepu3zanuss oneguHoB: Karanuzatopbl llurnepa-HaTtrta, nmonmsTuieH, NOJUIPONUIICH.
Crepeocrienuduueckas moinuMepusanus OyraaiueHa.

N3omepuzanust onepUHOB: MUTpalMs JBOMHOM CBSI3M C y4yaCTHEM METAJUIAJIKWIBHBIX U
METaJUIAJUIWIIBHBIX MHTEpMeAUaToB. Peakius MeraTe3uca ojeuHOB.

I'oMoreHHoe ruIpupoBaHUE: KOMILIEKCHI C MOJIEKYJIIPHBIM BOJIOPOAOM, MEXaHU3MbI aKTUBALUU
BOJIOPOJIa, POJMEBbIE, KOOAIbTOBBIE M DPyTEHUEBblE KaTanu3aTopbl. CeNeKTUBHOE TUAPHPOBAHHUE.
AcCHMMETPHUUYECKOE TUAPUPOBAHHUE.

Karasntudeckue mnpeBpalieHus MOHOYIVIEPOAHBIX MOJIEKYN; OKCO-CHHTE3: KOOalnbTOBBIE H
poauesbie KaTanuzatopsl. Cunte3 @umepa-Tpomma. Kondepceus Boasaoro raza. Kapbonunuposanue
U raipokapOOHMINPOBAHUE.

Oxwuciienue oneUHOB: DIIOKCHUANPOBAHUE, KaTATU3UPYeMOE IEPEXOJHBIMH METaJUIaAMHU.
[Tony4yenue aneranpaeruaa 1 BUHUIALETaTa U3 STUIICHA.

AmnmnnsHoe ankunupoBanue CH-, NH- u OH-oprannyeckux COeAMHEHMH B YCIOBMSIX
METAJUIOKOMITJIEKCHOT'O KaTajiu3a. MOHO-, 1u- U MOJUACHTATHBIBE JIUTaHAbl. XUpaJbHbIE JIUTAHbl U
ACUMMEPTUYECKUN CUHTE3.

Merare3uc onedrHOB U alleTUIeHOB. Peakuius Kpocc-coueTaHusl.

OcHOBHbIE NPECTABIICHUS OMOMETAINIOPraHUYECKON XUMUU.

[lonartue o MertauiopepMeHTax: XJIOPOPUIUI, LUTOXPOMBI, (eppeaokcuHsl, BUTamMuH Bl12;
cTpoeHue u ononorndeckue GyHKuuu. [[puMeHeHne MEeTaIuI0OPTaHUIeCKUX COSTMHEHUH B METUIIHHE.

Oprannyeckue coeaunenus f- snementoB. [IpencraBnenust 00 opraHMYECKUX COeAMHEHUsX f-
3JIEMEHTOB. BaxkHelne cTpyKTypHbI€ TUIIbI, METObI CUHTE3a, IPUPOAA CBSI3U, TUHAMUKA MOJIEKYII.

7.3. UToroBasi arrecranus
dopma aTTecTtalud — KaHIUAATCKUI JK3aMeH B ycTHOW dopme. Kanmumparckuii sx3aMeH
MPOBOJIUTCS 110 OKOHYAHUH O0yUEHHUS B aCTIUPAHTYPE.
DK3aMEHAIIMOHHBIM OHIIET COCTOUT M3 TpPEX TEOPETHUECKHUX BOIPOCOB, TEMaTHKa KOTOPBIX
MpeCTaBIeHa B IPOTrpaMMe KaHAUJATCKOTO SK3aMEHa.
OO0pa3usbl OnJ1eToB
XHUMUS YJIEMEHTOOPTAHUYECKUX COeTMHEeHN I

buner 1

1. Knaccuduxamus 1eMeHTOOpTaHnYecKuX coequHeHni. OCHOBHBIE ATAlbl Pa3BUTUS XUMUHU
3JIEMEHTOOPTaHUYECKUX COeIMHEHU. Ee BIusHNe HA TEOPHUI0 XUMHUYECKOTO CTPOCHUSI MOJIEKYIISIPHBIX
CUCTEM.

2. JlutniiopraHMYecKHe COCIWHEHUS, WX CBOWCTBA, CTPOCHHWE, METOJBI TIONyYeHHUS U
MIPUMEHEHUE B OPraHUuECKOM CUHTe3e. OpraHudecKkrue COeAMHEHUSI HATPUsl U KaJusl.

3. BosmoxHOCTH mpuMeHeHHs crekTpockormnn SIMP B XUMHM 3IIeMEHTOOPTaHHMYECKUX
COEIMHEHHUI.

buner 2

1. KoHuenuusi apoMaTHYHOCTH B XHMHUU JJIEMEHTOOPTaHWYECKHX CoenuHeHui. [Ipumepsl
METAJUIOPTAHUYECKUX apOMATUYECKUX CUCTEM.

2. MarauiiopraHi4ecKue COSJIMHCHHUS: TIOJyIeHHe, CTPOCHHE, CBOMCTBA. POIJIb pacTBOpUTEIIS B
CUHTE3€ MArHUMOPTraHUYECKUX COEAUHEHHUI.

3. Macc-criektpomerpusi. DuU3MYECKHE U TEOPETHYECKHME OCHOBBI Meroma. Oobmactu
MIPUMEHEHHUS B XUMUH 3JIEMEHTOOPTaHUYECKUX COCIMHEHUM.



buner 3

1. [Ipupona XUMHUYECKHUX CBSI3€M B 3JIEMEHTOOPraHUYECKUX coeAuHeHUsX. KpaTHbie cBs3u
3JIEMEHT-YIJIEPOA U 3JIEMEHT-3JIEMEHT. MHOTOLIECHTPOBBIE CBSI3H.

2. lluHK- ¥ KaJIMHIOPTraHUIECKIE COSTMHEHUS: TTOJTydeHUE, CTPOCHUE, CBOMCTBA.

3. MeTon peHTreHOCTpYKTypHOro aHanu3a. dusnueckue M TEOPETHUECKHE OCHOBBI METOAA.
OO6nmacTy MpUMEHEHUS B XUMHUH 3JIEMEHTOOPTaHUYECKUX COCTUHEHHUIA.

buner 4

1. TeopeTnyeckue OCHOBBI CTEPEOXUMHUU 3IIEMEHTOOpPraHudeckux coenuHeHuil. Ilonarue o
KOH(popManusx U KOH(PUTYypaLIHsIX.

2. Oprannveckue COeAMHEHUS PTYTH: MOJIyuYeHHE, CTPOCHHUE, CBOMCTBA.

3. Ontrueckas cnekrpockonusa (MK, Y®, KP). ®dusnyeckue M TEOPETHUYECKHUE OCHOBBI
MeToJ10B. [IpuMeHeHe B XUMUU 3JIEMEHTOOPTaHUUECKUX COSAMHEHUMN.

buier 5

1. OcHOBHBIE TUIBI peareHTOB (IIEKTPOMUIbI, HYKICO(DHIbI, KapOSHOUABI U Jp.) B XUMHUU
AJIEMEHTOOPTaHUYCCKUX COCTMHEHUH.

2. Bopopranudeckue coeIMHEHHsI: CTPOCHHE, CHHTE3, CBOMCTBA, PEaKIUH.

3. CIeKTpOCKOMHS 3JICKTPOHHOTO MapaMarHUTHOTO pe3oHaHca. DU3HYECKrue W TEOPETUICCKHE
OCHOBBI METOJIa ¥ TPUMEHEHHE B XUMHUH 3JICMEHTOOPTaHUYECKUX COCIMHEHHM.

buner 6

1. Kimaccudukanyus OCHOBHBIX THIIOB PEAKIMA C y4aCTHEM METAIOOPTaHUYECKHUX
COETUHEHUH.

2. Kap6opansl, MeTayuiokapOopaHsbl, MOJydeHHe, CBOWCTBA.

3. BosmoxHOCTH mnpuMeHeHus crekTpockonuu SMP B XuMHMH 3J1IeMEHTOOPraHHMYECKUX
COCIMHEHU.

buner 7

1. Paznuuusa B crtpoeHun u cBoiictBax DOC B razoBoil, Kuakoil u TBepaoi ¢azax. Pomb
MOJSIPHOCTU cpeibl U crnenuduueckoil conpBaranuu. MOHBI M HMOHHBIE Tapbl, UX pEaKIIMOHHAS
CITOCOOHOCT.

2. ATFOMUHUHOPTaHWYeCKUE COSAMHCHHSI: CHHTE3, CBOWMCTBa, peaknuu. Kartanmm3atopsl
[urnepa-Harra. IlpumeHeHne amtOMUHUMOPTaHUYECKUX COCAMHEHUW B IPOMBIIUIEHHOCTH U
OpraHM4YeCKOM CHUHTE3E.

3. Macc-ciektpometpusi. @Dusudyeckue © TEOpPETUYECKHE OCHOBBI Meroma. OOmactu
MPUMEHEHUS B XUMHUH 3JIEMEHTOOPTaHUYECKUX COCTMHEHH.

buner 8

1. Knaccuduxamus 31eMEHTOOPTaHUYECKUX coequHeHH. OCHOBHBIE ATAlbl Pa3BUTHS XUMUU
3H€M€HTOOpFaHI/I‘—IeCKI/IX COC}II/IHGHI/If/i. Ee BIIMAHHUC HA TGOpI/IIO XUMHUYCCKOTO CTpOCHI/ISI MOJ'IGKyanHI)IX
CHUCTEM.

2. Najumii-, MHAWH- ¥ TAUTHHOPTaHWYECKUe COSAMHCHHUS: TOJydeHUe, CTPOCHHUE, CBOWCTBA,
MIPUMEHEHHUE.

3. MeTos1 peHTTeHOCTPYKTYpHOTO aHaimn3a. DU3nUeckne W TCOPSTHYECKHE OCHOBBI METOJA.
OO6nacTi mpUMEHEHUs B XUMHUU DJIEMEHTOOPTaHUYECKUX COSTUHEHHI.

buner 9

1. KoHuenuust apoMaTHYHOCTH B XUMHH 3JIEMEHTOOPraHMYECKHX coeAuHeHui. I[Ipumepbl
METAJIOPTAaHUYECKUX APOMATUYECKUX CHCTEM.

2. KpemHmiiopraHu4eckue COCIUHEHHS: TIOJy4YeHHE, CTPOCHHE, CBOMCTBA, IPUMEHEHUE.
HpCZ[CTaBJIeHI/Ie O TUTICPBAJICHTHBIX COCAUHCHHUAX.

3. Ontrueckas cnekrpockonusa (UK, Y@, KP). ®dwusnyueckue M TEOPETHUYECKHE OCHOBBI
METOOOB. HpI/IMeHeHI/IC B XUMHH JICMCHTOOPIraHNUYCCKUX COCIIPIHGHPIﬁ.



buner 10

1. Ilpupojia XMMHYECKHX CBS3CH B IJIEMEHTOOPTaHWYCCKUX COCAMHEHHSX. KpaTHbIe CBS3U
AJIEMEHT-YTJIEPO]T ¥ JIEMEHT-3JIEMEHT. MHOTOIIEHTPOBBIE CBSI3U.

2. 'epmaHmMii-, 0OJIOBO- M CBUHEIIOPTaHUYECKUE COCTMHCHHUS.

3. CeKTpOoCKOMHsl AIEKTPOHHOTO MapaMarHUTHOTO pe3oHaHca. DU3HUecKrue U TEOPETUICCKHE
OCHOBBI METOJ1a ¥ TIPUMEHEHHE B XUMHUH DJIEMEHTOOPTraHUYECKUX COCTMHEHUH.

buner 11

1. TeopeTnyecknue OCHOBBI CTEPEOXHMHH JJIEMEHTOOpraHWYecKux coeauHeHuid. [lonsTue o
KOH(pOpMaLUsAX U KOHPUTYpaLusX.

2. Coenmuuenust aneMeHToB XIV rpymnmbel ¢ G -CBSA3bIO dJeMeHT-deMeHT. CoeauHeHus
3neMeHTOB XIV rpynmnsl ¢ KpaTHBIMU CBS3SIMU 3JIEMEHT-3JIEMEHT.

3. BosmoxxHoCcTH TpuMEeHEHHs! crekTpockormnu SIMP B XuMHM  3I€MEHTOOPTraHUYECKHX
COCIUHCHHI.

buner 12

1. OcHOBHBIE THUIBI peareHTOB (AIEKTPO(UIbl, HyKIeo(uapl, KapOSHOUABI U JIp.) B XUMHUU
AIIEMEHTOOPTaHUYECKUX COCTMHECHUH.

2. Oprannyeckue npou3BogHble Gochopa U MBIIIbSIKA, OCHOBHBIE THIIBI COCIUHEHUN BBICIIECH
Y HU3IIEHW CTENEHEN OKUCIIEHMS, METOJbI CUHTE3a, CTPOCHHE, CBOMCTBA. [IpuMEHEHNE OpraHu4ecKux
IIPOU3BO/IHBIX 3JIEMEHTOB V IpyIIbl B IPOMBIIUIEHHOCTH, CEIbCKOM XO035ICTBE, METULIMHE.

3. Macc-ciektpomeTpusi. Dusnyeckne W TEOpPETHYECKHME OCHOBBI Merona. OO6macTtu
IPUMEHEHMSI B XUMUH 3JIEMEHTOOPTraHUYECKUX COEMHEHUM.

buner 13

1. Kmaccudukanuss OCHOBHBIX THIIOB pEAKIMA C yY4aCTHEM METaUIOOPTaHHYECKUX
COCJTMHECHUH.

2. Merammonensl: (eppolieH, HUKeneleH, kooanbroneH. CunaTe3. PeakimonHast crtocOOHOCTb.
MertasoneHunaaKuibHble KaTHOHBL. L{MKIIONneHTaueHnIbHbIE TPOU3BOIHBIE TUTAHA W LIUPKOHUS.
CunTes, mpuMeHeHne B KaTainu3se. L{ukinoneHTaneHnIKapOOHMITbHBIE KOMIUICKCHI.

3. MeTon peHTTreHOCTPYKTYpHOro aHaiu3a. dusnueckue M TEOPETUUECKHE OCHOBBI METOA.
OO6nactv MPUMEHEHUsI B XUMHH JIEMEHTOOPTaHUIECKUX COCTUHEHUH.

buner 14

1. Paznuuusa B crtpoeHun u cBoiictBax DOC B razoBoil, Kuakoil u TBepaoi ¢azax. Pomb
MOJIAPHOCTU Cpelbl U crenuduueckor conpBaTaiui. MOHBI M HOHHBIE MNapbl, MX PEAKIMOHHAs
CIIOCOOHOCTb.

2. KatanmuTrueckue MpoIecchl ¢ y9acTHEM METAJUIOPTaHWYECKUX COCAMHEHHUH IMepeXOHBIX
METaJUIOB.

3. Ontnueckast cnektpockorust (UK, Y@, KP). ®usmueckue W TEOPETHUECKHE OCHOBBI
MeTo0B. [IpuMeHeHre B XUMHUM 2JIEMEHTOOPTraHUYECKUX COCIUHEHUN.

buner 15

1. Knaccuduramus 31eMeHTOOPTaHWYeCKUX coequHeHniH. OCHOBHBIC ATAIlbl Pa3BUTHS XUMUHU
AJIEMEHTOOPTaHUYECKUX COeIMHEeHUN. Ee BIusHUE Ha TEOPUI0 XUMUYECKOTO CTPOSHUST MOJIEKYIISIPHBIX
CHCTEM.

2. [lonsiTue o MerammopepMeHTax: XJIOPOPUIUI, ITUTOXPOMBI, (PeppelOKCHHBI, BUTAMUH B,
CTpoeHHe U Onojorndeckue GyHKuu. [I[puMeHeHne MeTaUIOpraHUIeCKIX COCTUHEHUH B METUITUHE.

3. CeKTpOoCKONHs 3IEKTPOHHOTO MapaMarHUTHOTO pe3oHaHca. DU3NUecKrue U TEOPETUICCKHE
OCHOBBI METOJ1a U TIPUMEHEHNE B XUMHH DJIEMEHTOOPTaHUICCKUX COCTUHCHUH.

Kangunarckuii sk3aMeH MPOBOJWTCS B NMPUCYTCTBUM HE MEHEE 2 YJIEHOB SK3aMEHAIIMOHHOU
KOMHUCCHH U3 COCTaBa, yTBepxkAeHHOro npukasoM no MpUX CO PAH, B ycTHOM WM MHCBMEHHOM



BHJIC C TOCJCAYIONIMM YCTHBIM COOECeIOBaHHWEM I10 BOINPOCAM, YKa3aHHBIM B 9K3aMEHAIIMOHHOM
owrere. Ha moAroToBKy OTBETOB B MUCHbMEHHOM BHJI€ OTBOAMTCS 1 akajieMHYeCcKui vac.

KpuTepnn OLlCHUBAaHUS 0TBETA aClIMPaHTa
B X01€ rocyaiapCrB€HHOIo 3K3aMeHa

Munumym 3 Bompoca Owiera (M3 3) HMMEIOT TIOJHBIE OTBETHI.
CopxepxaHre OTBETOB CBUJCTECILCTBYET OO0 OTJIMYHBIX 3HAHUAX

«OTIHYHO»
BBIIYCKHHKA U O €r0 YMEHHUU pemiath npodeccHoHaIbHbIe 3aauH,
COOTBETCTBYIOIIUE €ro Oyaymiei KBau(uKaImm.
Munumym 2 Bompoca Owiera (M3 3) HMMEIOT TIOJHBIE OTBETHI.
CopxepxaHrie OTBETOB CBUJICTEILCTBYET O XOPOIIMX 3HAHHSIX
«Xoporo»

BBIITYCKHUKA U O €r0 YMEHHMHU pemarh NpoecCHOHAIBHBIE 33/1a4H,
COOTBETCTBYIOIIHE €ro Oyaymei KBanuKanuu

Munumym | Bompoc Owsiera (u3 3) MMeEET MOJHBIA W MPAaBUIBHBIN
OTBET, 2 BOIPOCA PACKPBITHI HE MOITHOCTHIO. ConepKaHue OTBETOB
«Y IOBIICTBOPUTENLHO» | CBHIACTENBCTBYET O HEIOCTaTOYHBIX, HO YIOBJIETBOPUTEIBHBIX
S3HAaHUAX BBIIYCKHHMKAa M O €ro OrpaHM4€HHOM YMCHHU pPCIIAThb
npodeccrHoHaIbHbIE 331a4H.

Tpu Bompoca Ounera (W3 Tpex) He mmeroT orBera. Coaep:kaHue
«HeynoBneTBOpUTENIFHO» | OTBETOB CBHJIETEIBCTBYET 00 OTCYTCTBUHM 3HAHWII BBITYCKHUKA M O
€ro HEyMEHUH pemaTh NpodhecCHOHATbHBIC 3a1a4H.

8. YueOHO-MeTOANYECKOE U HH(POPMAINIMOHHOE 0DecTieYyeHne TUCIIUIIHHbI
OcHoBHas iMTeparypa

1. Peyros, O. A. Opranuyeckas xumusi: B 4-x 1. T. 1 / O. A. Peyros, A. JI. Kypu, K. I1. Byrun —
M.: bunowm. JlaGoparopus 3Hanui, 2014. — 567 c.

2. PeytoB, O. A. Opranuueckas xumus: B 4-x 1. T. 2/ O. A. Peytos, A. JI. Kypu, K. I1. Bytun —
M.: bunowm. JlaGoparopus 3Hanui, 2014. — 623 c.

3. Peytos, O. A. Opranuueckas xumust: B 4-x 1. T. 3/ O. A. Peytos, A. JI. Kypu, K. I1. bBytun —
M.: bunowm. JlaGoparopus 3Hanui, 2014. — 544 c.

4. Peyros, O. A. Oprannueckas xumus: B 4-x 1. T. 4 / O. A. Peytos, A. JI. Kypu, K. I1. Byrun —
M.: bunowm. JlaGoparopus 3Hanui, 2014. — 726 c.

5. Cwmurt, B. A. OcHOBBI COBPEMEHHOT'0 OpraHUYECKOro CUHTE3a. YueOHoe nocobue / B. A. Cmur,
A. 1. Juneman. — M.: bunom. Jlaboparopus 3uanuii, 2014. — 750 c.

6. OnbmenOpoiix, K. Meramnoopranndeckas xumus / K. OnbmenoOpoiix. — M.: bunowm.
JlabopaTopus 3Hanui, 2014. — 750 c.

JlonmoJIHUTeIbHAS JIUTepaTypa

1. Adanacees, b. H. ®usnueckas xumus / b. H. Adanacoes, O. I1. Akynosa. — M.: Jlanb, 2012.
—464 c.

2. bapeimok, B. I1. Be3gecymuii skuBoTBOpHBIN Kpemunii; MmoHorpadwus / B. I1. bapsimok, M. T'.
Boponkos. — Upkyrck: UpI'TVY, 2014. — 276 c.

3. Boponkos, M. I'. 'eHe3uC 1 3BONIONHS XUMHUH OPraHHYECKUX COCTUHEHUH TepMaHMsI, 0JI0Ba U
ceunna / M. I'. Boponkos, K. A. A63aeBa, A. 10. ®enopun; UpUX um. A. E. daBopckoro CO
PAH. — HoBocubupck: Axamemuueckoe u3n-so «l'eon», 2012. — 214 c.

4. Boponko, M. I'. O xumuu u xu3au: 70 jer uuei, uccienoBanuii u cepuieHuit / M. T
Boponkos; UpUX um. A. E. ®aBopckoro CO PAH. — HoBocubupck: Akagemuueckoe U3a-Bo
«'eon, 2014. — 410 c.

5. Boponkos, M. I'. Cunanonsl. OT 3pemepoB k MOHOMEpaM, oJuroMepam u mojaumepam / M. I'.
Boponkos, C. B. bacenko; MpHUX um. A. E. ®aBopckoro CO PAH. — HoBocubupck:
Axanmemudaeckoe n3a-Bo «I'eon, 2014. — 142 c.

6. ToncamBec, K. Hanoctpykrypel B Omomemunune / K. T'oncamsec, K. Xampbepmranr, K.
Jlopencun, JI. Haup — M.: bunowm. JIaboparopus 3nanmii, 2013. — 520 c.



7. Topmikos, B. M. OcHoBsl pusnueckoit xumuu / B. U. I'opmikos, U. A. Ky3neros. — M.: bunowm.
JlaGopatopus 3Hanuii, 2014. — 407 c.

8. JKayen, X. buomerammoopranmveckas xumus / XK. XKayen. - M.: bunom. JlaGoparopus
3uanmii, 2015. — 496 c.

9. Mmumen, D. OcHoBBI opranuyeckor crepeoxumuu / O. WMmmen. — M.: bunom. JlaGoparopus
3Hanui, 2014. — 703 c.

10. Kniennn, B. U. Beicokomonekynsapubie coenqunenus / B. . Knennn, U. B. ®eaycenko. — M.:
Jlanb, 2013. - 512 c.

11. KoBanenko, JI. B. buoxummuueckne OCHOBbI XUMHH OHOJOTUYECKH AKTHBHBIX BEIIECTB:
yaeOHnoe nocodue / JI. B. KoBanenko. - M.: bunom. Jlaboparopust 3nanuii, 2014 — 229 c.

12. Jlay, A. K. Hano- u O6moxkommnosutsl / A. K. Jlay, ®@. Xyceiin, X. Jlapau. — M.: bunom.
Jlabopatopus 3nanui, 2015. — 392 c.

13. Hocoga, D. B. @Topcoaepsxkamniue a3unbl U 6en3asunbl / 3. B. Hocona, I'. H. Jlunyrosa, B. H.
Yapymms, O. H. Uynaxun. — EkarepunOypr: YpO PAH, 2011. — 455 c.

14. Peoxonkos, /. 1. Hanomarepuainsr: yaeOHoe mocodue / 1. U. Peokonkos, B. B. B. JIésuna, 3.
JI. J3unzurypu. - M.: bunowm. Jlabopatopus 3uanmuii, 2014. — 365 c.

15. CuneBepcreiin, P. Crnekrpomerpudeckass WIACHTU(GUKAIMS OpPraHMYECKuX coenuHenuid / P.
CunsBepcreiin, ©. Beodcrep, 1. Kumin. — M.: bunom. JIaGopaTtopus 3nanuii, 2014. — 557 c.

16. Connarenxos, A. T. [lecTunuapl U peryasTOpsl pocTa: MPUKIIAAHAS OpraHndecKas Xumus / A.
T. ConnarenkoB, H. M. Konsanuna, A. Jle Tyan. — M.: bunowm. Jlaboparopus 3nanuit, 2014. —
223 c.

17. Crapoctun, B. B. Marepuansl U MeToabl HaHOTEXHOJOTHH: y4deOHoe mocobue / B. B.
Crapoctun. — M.: bunowm. JIabopatopust 3uanuii, 2014. — 431 c.

18. TpaBenb, B. ®@. Oprannyeckas xumus: yuyeOHoe nocodbue st By3oB: B 3-ex 1. T. 1 / B. @.
Tpasens. — M.: bunowm. Jlabopatopus 3uanuii, 2014. — 368 c.

19. Tpasens, B. ®@. Oprannyeckas xumus: yuyeOHoe nocodue st By3oB: B 3-ex 1. T. 2 / B. @.
Tpasens. — M.: bunowm. Jlabopatopus 3nanuii, 2014. — 517 c.

20. TpaBenb, B. ®@. Opranuueckast Xxumusi: yuebnoe nocodue ais By3os: B 3-ex 1. T. 3 / B. @.
Tpasens. — M.: bunowm. Jlabopatopus 3nanuii, 2014. — 388 c.

21. XensBuHkenb, JI. CucremaTnueckass HOMEHKJIATypa OpraHW4eckux coeamHeHuin / Jl.
XenbBuHKENB. — M.: bunowm. Jlabopatopus 3nanuii, 2014. — 232 c.

22. YepHosa, C. B. ®apmarneBTrueckas xumus: ydyeOHuk ais By3os / C. B. UepHoBa; nox pen. I
B. Pamenckoii. — M.: bunom. JIlabopartopus 3nanuii, 2015. — 472 c.

23.1OpoBckas, M. A. XuMus apoMaTH4YeCKUX TeTEepOLMKINYECKHX coeauHeHuit / M. A.
KOpogckas. — M.: bunom. Jlaboparopus 3uanunii, 2015. — 208 c.

HNuTepHer-pecypcesl
JIoCTyn K 3JIEKTPOHHBIM HAay4yHbIM HH(GOPMAIMOHHBIM pecypcaM OCYLIECTBISIETCS dYepes

cepep LlenTpanbHoii HaydHOU 6MOIMOTEKH MPKYyTCKOr0 Hay4HOTO IIeHTpa:!

1. http://pubs.acs.org/ - XKypuanst American Chemical Society (APS), American Physical Society
(APS)
http://www.sciencemag.org/ - American Association for the Advancement of Science (AAAS)
http://www.nature.com/ — XXypuan Nature
http://www.tandfonline.com/ - XXypnaunsr uznarenscrea Taylor&Francis
http://www.sciencedirect.com/ — Xypuass! uznarenscrsa Elsevier — Freedom Collection
http://link.springer.com/ - XKypHab! u3arenbcTBa Springer
http://www.springerprotocols.com/ - JKypuanel wu3gmatenscTBa  Springer Journals u
SpringerProtocols
8. http://www.interscience.wiley.com - XXypuaisr uzgarenscrea Wiley
9. http://apps.webofknowledge.com/ -ba3a nanusix Web of Science
10. http://www.scopus.com/ - ba3a ganusix SCOPUS

Nogokrwd



http://pubs.acs.org/
http://www.sciencemag.org/
http://www.nature.com/
http://www.tandfonline.com/
http://www.sciencedirect.com/
http://link.springer.com/
http://www.springerprotocols.com/
http://www.interscience.wiley.com/
http://apps.webofknowledge.com/
http://www.scopus.com/

9. MarepuaibHO-TEXHHYECKOE 00ecrieueHne y4eOH 0 JUCITUNIMHBI

Jlj1a ocBOEHHS TPOrpaMMBbl OOyUYEHUS U [T BHIMOJIHEHUS HAYYHO-UCCIIE0BATEIbCKUX PadoT Mo
TEME JUCCepTallMM KaXJIOMY AaclUpaHTy TMPEAOCTaBICHO WHAMBHIyalbHOE pabodyee MecCTo,
00OpyIOBaHHOE  TMPUTOYHO-BBITSKHOM  BEHTWJIALMEH,  BOJOMNPOBOIOM,  BOJOOTBEACHHUEM,
BO3YXOBOJIOM. ACHHUpPAaHTHl HMEIOT BO3MOXKHOCTh HCIOJB30BAaTh MaTepHAbHO-TEXHUYECKHE
cpeacTBa J1abopaTopuii, B KOTOPHIX BBINOJHSIOT KBAIM(UKAIIMOHHBIE U TUCCEPTALMOHHBIE PAOOTHI
(oprrexHuKa, peaKTHBBI, pAacXOJHBIE MaTepuainbl, JabopaTopHas TMOCyHa, H3MEPHUTEIbHOE
o0opyoBaHue).

OcHOBY  MarepHalbHO-TEXHHMYECKOHM 0a3bl HMHCTUTYTa COCTaBJISIOT JBa  LU(POBBIX
myabTusgaepubix  @ypoe-criekrpomerpa AMP  (DPX 400 u AVANCE 400), peHTreHOBCKUI
muppakromerp  Bruker D8 ADVANCE, pentreHoBckuii audpakromerp D2 PHASER,
uHbpakpacuelii Dypbe-cnektpomerp Vertex 70 ¢ Paman mnpucraBkoii, uH(pakpacHblii Dypbe-
cnekrpometp Excalibar HE 3100 Varian, mukpoanamusarop Flash EA 1112 CHN-O/MAS 200,
mukpoananuzarop Termo Flash EA 2000 CHNS, DIIP-cnektpomerp ELEXSYS E580, ycranoBka
HAHOCEKYHJHOTO HMITYyJIbCHOTO (hoTonm3a, Xpomaromacc-crekrpomerp QP-5050A, xpomaromacc-
cnekrpometp Agilent 5975 ¢ xumundeckoit monusanueid, tannemMuslii TOF/TOF macc-criektpomerp
Ultra Flex, snextponnsiii mukpockon TM 3000 Hitachi, cnexkrpodayopumerp FLPS920 Edinburg
Instruments, Y®/BU/I-ciekrpomerp LAMBDA 35 u ausiaskoMeTp.

Jlns mpoBeneHHs KBAaHTOBO-XMMHMYECKHX pPACUETOB MMEETCS BBIYMCIUTEIBHBIN KiacTtep
39I'u/112I'6/14T6 u Heobxoaumoe nporpammuoe obecnieuenne (GAUSSIAN, GAMESS, DALTON u
DIRAC).

ABTOp-cocTaBUTENH paboyeil MporpaMmbl AUCIMILIAHBL:




