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Pabouas nmporpamma cocTaBlieHa Ha OCHOBaHMU  (pelepalbHBIX  TOCYJapCTBEHHBIX
00pa3oBaTeNbHBIX CTAHAAPTOB K OCHOBHOM 00pa30BaTENIbHOM MporpaMme BbICHIETO OOpa30BaHMS
IIOAITOTOBKM HAay4HO-II€1arOrMYECKUX KaJpoB B acnupaHType no HanpasieHuto 04.06.01 Xumuueckue
HayKu

PABOYAA ITPOTPAMMA PACCMOTPEHA 1 OJIOBPEHA Hna 3acemanuu Y4eHOro COBETa
NpHX CO PAH npotokon Ne 5 ot 19 mas 2015 1.

o AL
3aB. acCHUPaHTYPOM K.X.H. Tt tf - T.H. Komaposa

1. Henu u 3a1a4u y4eOHOH TUCHHUILIMHBI

PaccmaTtpuBaemas aucuuiinHa sBIsieTcs  (paKyJIbTaTUBHOW B MOJATOTOBKE AaCMHUPAHTOB,
obyuatomuxcs 1o mpodwiro 02.00.03 Opranuyeckas XUMHS.

Henbo wu3ydeHHs OUCHUIUIMHBI SBJsieTcs mnpuoOpeTeHne (yHIAaMEHTaIbHBIX 3HAHUN W
NPAKTUYECKHX HABBIKOB, HEOOXOMUMBIX JUISI TMPO(eCcCHOHANBHOW HayYHO-HCCIIEA0BATENBCKOM,
WHHOBAIIMOHHOM U 00pa3oBaTeNbHON JAEATEIHLHOCTH B OOJACTH XUMHH 3JIEMEHTOOPTaHHYECKUX
COCIMHEHMH; (opMUpOBaHUE 0000IIAIONICH TEOPeTHUECKON 0a3bl Ui M3ydeHHsS (yHIaMEHTAIbHBIX
OCHOB XMMHH 3JIEMEHTOOPTaHUYECKUX COCTMHEHUN U BO3MOKHOCTH UX HCIIOJIb30BAHMSI HA TIPAKTHKE.

3agauu:

e (opmupoBaHue y oOyJaromuxcs COBpPEMEHHBIX peICTaBICHUIA 0 XUMHUH
AJIEMEHTOOPTaHUYECKUX COCIUHEHUN, €€ POJU M 3HAYMMOCTH B COMNOCTaBICHHH C APYTUMHU
XUMHAYECKUMHU HayKaMH;

® OCBOEHHME HAaBBIKOB TEOPETUYECKOIO aHAJIN3a PE3yJbTaTOB HIKCIEPUMEHTANbHBIX HCCIeI0BaHUN
B 00J1aCTH XUMHH;

® OCBOCHME METOJIOB IJIAHUPOBAHUS HKCIIEPUMEHTA U 00paOOTKU COOCTBEHHBIX HCCIIEI0BAaHUT;

e O00ydeHHE YMEHHMIO CHCTEMaTU3UPOBATh U 00001IaTh Pe3yabTaThl COOCTBEHHBIX UCCIIECOBAaHUH B
COIOCTABJIEHUH C U3BECTHBIMU JINTEPATYPHBIMU JAHHBIMU;

e oOyueHHe YMEHHIO O0(OPMIIATH PE3yIbTaThl COOCTBEHHBIX HCCIICAOBAHUI B BUAE IMyOIHMKAINH,
OTYETOB, TOKJIAIOB.

2. Mecto aucuuninnsl B ctpykrype OOII

2.1. Vuebnas mucummumba b1.B.JIB.1.1 «Xumust >1€MEHTOOPTraHHMYECKHX COCTMHEHUI
BXOJIUT B BApUATHUBHYIO YaCTh MEXAUCHUIUIMHAPHOTO MpodeccuonambHoro moayns OOIL.

2.2. JlanHas mporpaMma CTPOUTCS Ha IPEEMCTBEHHOCTH IPOTPAaMM B CHCTEME BBICIIETO
oOpazoBanust M mnpeaHazHadeHa g acnupantoB MpUX CO PAH, npomenmmx oOy4deHue o
MporpaMMe MOJArOTOBKM MaruCTpOB WM CIENUAINCTOB, MPOCTYIIABIIMX COOTBETCTBYIOIIUE KYPCHI U
uMesl 10 HUM I0JIOKUTeNbHbIe OolleHKH. OHa OCHOBBIBAETCSI HA MOJIOKEHHSIX, OTPAKEHHBIX y4eOHBIX
IporpaMMax yKa3aHHbIX YpoBHEW. [Isi OCBOEHUS IUCHUIUIMHBI «XHUMHS 3JIEMEHTOOPTraHUYEeCKHX
COeMHEHUI» TpeOYIOTCS 3HAHUSI U YMEHUs, TPUOOPETEHHbIE 00YYaIOUMMHCS B PE3yIbTaTe OCBOCHHUS
psna AUCIUTUINH (Pa3/iesIoB JUCIUIUIMH ), TAKHX KaK:

—TeopeTnueckne OCHOBBI OPraHU4YECKON XUMHUH,

—OU3NKO-XUMHUYECKHE METObI UCCIIEOBAHUS CTPYKTYPbI BEILIECTB,

—OCHOBBI CTEPEOXUMUU

—QOpranuueckas Xumus,

—®du3nueckas XuMus

—MexaHu3Mbl OPraHUYECKUX PEAKIIUANA

—IIpumenenne cnekrpockonuu  SIMP nmus u3ydeHHs CTPYKTYpbl 3JI€MEHTOOPIaHUYECKUX
COCTUHEHUN

—OCHOBBI KBAHTOBO-XMMHUYECKOI'0 MOJIETIMPOBAHUS CTPOCHMSI MOJIEKYJI M pEaKLINOHHON



2.3. JlucuumumHaa «XuMUS 3JIEMEHTOOPTaHUYECKUX COSTUHEHU» He0O0X0oaruMa MpH MOTOTOBKE

BBIITYCKHON KBaTM(PUKALIMOHHON pabOThl acHMpaHTa U MOATrOTOBKE K Ca4ye KaHIUIaTCKOTO IK3aMeHa.

3. Tpeﬁonaﬂnﬂ K pe3yJibTaTaM OCBOCHHUA NTUCHUIIJTHHDbI
Hpouecc HU3Yy4YCHUA OUCHUIIIIMHBI «XHUMHS SJIEMEHTOOPIraHNYCCKUX CO@HHHCHHﬁ)) HaITpaBJICH Ha

(hOpMHUPOBaHHE AJIEMEHTOB CIEAYIOIUX KomreTeHIil B coorBercTBuu ¢ OOIl mo HampaBieHHIO
noarotoBku 04.06.01 XuMudeckue HayKu:

Ilpogpeccuonanvhvie Komnemenyuu:
» BlajgeHHe 0Aa30BBIMH NPEICTABICHUSIMH O TEOPETHYECKHX OCHOBAX OPraHUYECKON XHMUH,
MEXaHU3MaxX OpPraHUYECKHX PEAKLUM, CTEPEOXMMHMH, XUMHHM DJIEMEHTOOPIaHWYECKUX MU
BBICOKOMOJICKYJISIpHBIX coequnenni (ITK-3).

[To oxoHYaHUM U3YyUEHUS TUCUMILIUHBI aCTUPAHTBI JOJIKHBI OYAYT:
3namep:

METO/bl TOJYYCHHUS], XMMHYECKHE CBOMCTBA U MPAKTUUYECKOE HCIOIh30BAHUE OCHOBHBIX
KJIACCOB 3JIEMEHTOOPTaHUYECKUX COCAMHEHU;

TUTOBBIE  METOABl  AJEMEHTOOPTaHUYECKOTO  CHHTE3a, MCIOJIb3yeMble pEeareHThl W
000opyI0BaHuE;

MEXaHHU3Mbl OCHOBHBIX PEAKIIH, MOJAXO0/IbI U METOIbI U3YYCHHS] MEXaHU3MOB;

BJIIMSTHUE CTPOCHHUS HA PEAKIIMOHHYIO CITIOCOOHOCTD JIEMEHTOOPTaHUYECKUX COEeIMHEHUM;
(bU3UKO-XMMHYECKHUE METO/IbI UCCIIEIOBAHUS CTPOCHUS DJIEMEHTOOPTaHMYECKUX COeUHEHUN U
3JIEeMEHTOOPTaHUYECKUX PEaKLIUi;

COBPEMEHHYIO TEPHOJUYECKYI0 JIUTEepaTypy (KypHaJIbl) M 3JIEKTPOHHBIE 0a3bl JAHHBIX B
00J1IaCTH XUMHH JJIEMEHTOOPTAHMYECKUX COCIMHEHHH W METOJIOB TIOHUCKAa CBOWCTB U
MOJTyYEHUS DIEMEHTOOPTaHUYECKHUX BEIIECTB;

TNPUHIUIIBI  TEOPETUYECKUX  PACUE€TOB  CBOWCTB  DJIEMEHTOOPTAaHWYECKHX  COCAMHEHUH,
TEPMOJIMHAMUYECKUX U KHHETUYECKUX NTapaMETPOB 3JIEMEHTOOPTAHUYECKUX PEaKIil

pOJIb M MECTO XHMHH DJIEMEHTOOPTAaHWYECKUX COCAMHEHUN B cHUCTeME (yHIIaMEHTATbHBIX
XUMUYECKHUX HAYK U TTPOU3BOACTBE COBPEMEHHOM MHHOBAIIMOHHOW TTPOTYKIIUH .

Ymemes:

BbIOMpATh METO/bI M PEAreHThl CUHTE3a AIEMEHTOOPTaHUYECKUX COEIMHEHU;

IPOBOJUTH Pa3/I€JICHUE CMECEH IIEMEHTOOPIaHNYECKUX BEIECTB U MJIEHTH(UKALUIO COCTaBa
U CTPOEHHUSI C TOMOIIBI0 XMMUUYECKUX U (PU3UKO-XUMUYECKMX METOJIOB aHATIN3a;
OCYILIECTBIIATh MMOMCK METOJIOB IOJIyYEHHUSI U CBOMCTB JIEMEHTOOPIaHMUYECKUX COCIUHEHHH C
UCIOJIb30BAHUEM COBPEMEHHBIX 0a3 TaHHBIX U MIOMCKOBBIX CHCTEM;

IPOBOAMUTH MOJIETMPOBAHNE XMMHUECKUX PEaKIUN C MCIOIb30BAaHUEM IOJYIMIUPUUYECKUX U
HEAIMIIMPUYECKUX KBAHTOBO-XHUMHUYECKUX METO/I0B;

Hmemv onvim:

IIJIAaHUPOBAHUA U IPOBCACHUA CUHTE3a DJICMCHTOOPTaHNYCCKUX COG)IHHGHI/Iﬁ;

OYHUCTKH IJICMCHTOOPTaHNYCCKUX BCHICCTB U I/I,Z[eHTI/I(bI/IKaI_II/II/I HUX CTPOCHUSA C UCITOJIB30BAHUEM
XUMHNYCCKHUX U (I)I/IBI/IKO-XI/IMI/I‘-ICCKI/IX METOJOB,

MOACIINPOBAHUA CBOIICTB BCIICCTB M MapaMCTPOB IBJICMCHTOOPTaHHUYCCKUX peaxunﬁ C
HUCITIOJIB30BaHHUEM KBAHTOBO-XMMHYCCKHUX METOJ0B,

HAlMMCaHUS HAYUYHBIX OTYCTOB 1 crareu

4. CTpyKkTypa M coep:KaHue Y4eOHOMH TMCUMILINHBI
OOm1ast TPyA0EMKOCTh IUCIUILIMHBI COCTABISAET 2 3aUeTHbIE eUHUIIBI (72 yaca).
4.1. CTpyKTYypa AUCHHUILIMHBI

Ne | HaumeHnoBanue O6bem yueOHOHI paboThI, U Bun
JTVCLATUIMHBI UTOrOBOTO
Bcero Bcero N3 ayuTopHbIX CamocT. | KOHTpOJIA
ayautopH. | Jlekry | JIa6 | Ilpakr | KCP | pabota
1 | XuMmus snemeHTo- 72 36 36 - - - 36 3ayer




OpPraHu4€CKUuX

COEMHEHHI
4.2. Conepxanue TUCUUIIMHBI
4.2.1. Pa3zaesibl AUCHUIIMHBI M BUAbI 3aHATHI
Ne HanmenoBanue Bupl yaeOHOM pabOThI U TPYIOEMKOCTD, U @OpMBI TEKYILETO
pa3aesoB U TEM Bceero | Jlekn. | Jla6 | IIpakt | CP | KCP KOHTPOJIA
YCIIEBAEMOCTH

1 Teopetnueckue Y CTHBIN rpynnoBoi
MPEJCTABICHUS O TPUPOJIE onpoc
XUMHUYECKUX CBA3EH U 15 7 ) i 8 )
3JIEKTPOHHOM CTPOCHHU
3J1EMEHTOOPTAHNYECKUX
COEMHEHHIA.

2 Peaknnonnasa VYcTHBIN TpynnoBoi
CIIOCOOHOCTH 14 7 i i 7 i orpoc
3J1€MEHTOOPTaHUYECKUX
COEMHECHHIA.

3 ®u3znuecKrue METOIbI VYcTHBIN TpynnoBoi
HCCJIEIOBAHUS CTPYKTYPhI 15 8 ) i 7 ) onpoc
U 3JIEKTPOHHOI'O CTPOCHUS
20C.

4 Opranuueckue VY CTHBIN TPyNIIOBOM
MIPOU3BOIHBIC 14 7 ) i 7 ) OIpOC, peLIeHuE
HEMEPEXOIHBIX 3a7a4
3JIEMEHTOB.

5) Opranuueckue Y cTHBIN rpynnoBoi
IIPOU3BOIHBIE 14 7 - - 7 - OIpoc
MEPEXOJHBIX METAJIOB.

Bcero yacosB: 72 36 - - 36 -

4.2.2 Conep:xkaHue pa3ejioB U TeM IMCHHUIIIHHDI
Ne | HanmenoBanue pazzena Copneprxanue pasnena (Tembl) Dopmbl
JAUCHUITIINHBI IMPOBEACHUA
3aHATHUH

1 TeopeTnueckue 1. Knaccudukarms 1 HoMeHKIaTypa Jlexuuu,
IIPECTABIICHUS O aneMeHToopranmdeckux coennuerunit (30C). CEMHHApBHI,
MpUpoaAC XUMHNICCKUX 2. TCOpeTI/I‘{eCKI/IC METOJbI MOACIIMPOBAHUA CTPYKTYPBI U CaMOCTOATCIIbHAasA
CBA3EH U DJIEKTPOHHOM | DJIEKTPOHHOIO cTpoeHUs Monekyd. [Ipupona n pabora
CTPOEHHH BIIEMEHTO- KIaccupukanms XxuMuaeckux cpszeit B 0C.

OpTaHUIECKUX 3. Meron MonekysIpHBIX opouTaiei (MO) kak ocHOBa
COEJIMHEHHH. aHaJIn3a MEeKTpoHHOTO cTpoeHus J0C.
4. Konmnenus apomatnarHocty B D0C.

2 Peaknyionnas 1. Kimaccudukanuss OCHOBHBIX THIIOB peaKIuii 1 Jlexuuu,
CITOCOOHOCTE DJIEMEHTO- pEareHToB C y4aCTHUEM 290C. CEMMHAPBHI,
OpraHuIeCKux 2. IIpeBpanieHus JIMTaHA0B B KOOPAMHAIIMOHHOM CaMOCTOATEJIbHAA
COEJIMHEHHH. cepe MeTaILIOB. pabora

3. OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIE TPEBPALICHUS
METAJUIOOTPAHUYECKUX COCAUHEHUM.

4. Paznuuus B ctpoeHnu U cBorictBax JOC B ra3oBoii,
JKUJKOW U TBEpHIOH (a3ax.

5. CH-xucnotHocts J0C.




dusnvecKre METOIbI
UCCIICIOBAHUS
CTPYKTYPHI U
3NEKTPOHHOTO
crpoerns 0C

1. AMP-cniekTpockonus B UCCIEAOBAHUH CTPOCHHS U
peakroHHo# criocoonoctu J0C.

2. Macc-cniektpomerpus 20C. duzndeckue u
TEOPETUYECKHE OCHOBBI METOA.

3. Meroa pentreHocTpykTypHOro ananusa (PCA),
¢doro- (PIC) u penrreHoporosnexkTpoHHOH (DCXA)
CHEKTPOCKOIHUH.

4. OnTtuueckas criekrpockonus (UK, YO, KP).

5. CHGKTpOCKOHI/IH SJICKTPOHHOT'O IMapaMariHuTHOro
pesonanca (OI1P).

Jlexnumn,
CEMUHApBI,
CaMOCTOSITENTbHAS
pabota

Opranndeckue
MIPOU3BOIHBIC
HETePeXOTHBIX
3IIEMEHTOB

1. Opranuveckue Npou3BOAHBIC HIEJIOYHBIX METAIIOB
(I rpymma).
2. Opranuyeckue mpou3BOAHbIC 371eMeHTOB 1

TPYIIIIBL
3. Opranudeckue mpou3BoaHbIC AneMeHToB XII

TPYIIIIBL
4. Opranuueckue nmpou3BoIHbIe 351eMeHTOB [11

TPYIIIBL.
5. Opranundeckue nmpou3BoaHbie nemeHToB XIII

TPYIIIIBL
6. Opranndeckue mpou3BoAHbIC AeMeHTOB XIV

CPYIIIEL.
7. Opranuyeckue Nponu3BOAHbIE ANEMEHTOB XV IpyIIIBbL.

Jlexrmm,
CEMUHApBI,
CaMOCTOSITEIIbHAS
pabora

Opranunueckue
MIPOU3BOJIHEIE
MEPEXOTHBIX METAJIIOB

1. Kimaccudukamnus MeTasioopraHuIecKux
COCIMHEHUH MEPEXOAHBIX METAIUIOB IO TUITY

Jlexuumu,
CEMHHApHI,
CaMOCTOSITeITbHAS

JIMTaHAOB, KOOPANHHUPOBAHHBIX C MCTAJIJIOM.
2. KapOoHWIbHBIE KOMIUIEKCHI TIEPEXOJHBIX METAIJIOB.
3. 'uapuaHble KOMITIEKCH TEPEXOTHBIX METAIJIOB.

pabota

5. O0pa3oBaTesbHbIEC TEXHOJIOTHH
1. AxTuBHBIE 00pa30BaTENbHBIC TEXHOIOTUH: JEKI[UU, CEMUHAPHI U MPAKTUYECKUE PAOOTHI.

2. COHpOBO)KI[eHI/Ie HCKI_II/Iﬁ BU3YaJIbHBIMU MaTCpHalaMU B BUIC CJ'I&fII[OB, IOATOTOBJIICHHBIX C
HCIIOJIB30OBAHHUEM COBPEMCHHBIX KOMIIBIOTCPHBIX TGXHOHOFHﬁ, OpoCHHPYEMBIX HAa DKpaH C IMOMOIIBIO
BUACOIIPOCKTOPA.

3. IlpoBenieHne MpakTHYECKUX PabOT B J1aOOpaTOpHUsX, ydacThe OOYYaromUXCs B HAy4HOM
paboTe 1 BBHIOJHEHUH HCCIIeI0BATENbCKIX MTPOEKTOB.

4. Vcmonp30BaHUE CIENUATBHOTO TPOrpaMMHOTO obecriedueHust U VIHTepHET-pecypcoB ist
o0OyueHUs B XOJI€ MPAKTUIECKUX U CAMOCTOSTENLHBIX PaboT.

6. YueOHO-MeTOANYECKOE 00ecTieYeHre CAMOCTOAATEILHOH PadoThl AaCIIHPAHTOB.

Bunel caMoctosTenbHON paboOTHI:

B JIOMAlIHUX YCJIIOBHSX, B YMTAJIHLHOM 3ajie OMOJIIMOTEKH, HA KOMITBIOTEpaxX ¢ JIOCTYIIOM K 0a3am
JTaHHBIX U pecypcam VHTepHeT, B 1ab0opaTopusix C JOCTYIOM K JIabOpaTOPHOMY OOOpPYIOBAaHUIO U
npudopam.

CamocrosarenbHass paboTa MOIKperuisieTcs y4yeOHO-METOJMYECKUM U MH(OPMAIMOHHBIM
oOecrieueHeM, BKJIIOYAIONIAM YYEOHUKH, Y4EOHO-METOIUYECKUE IOCOOMs, KOHCIEKTHI JICKITUH,
ydae0HOe U HaydyHOEe MPOrpaMMHOE oOecrieueHue, pecypcsl HTepHeT.




7. O eHOYHBIE CPeICTBA AJIl TEKYIIEro KOHTPOJISA YCIeBaeMOCTH, IPOMeKYTOYHON aTTecTaluu
10 UTOTaM OCBOEHHUS JUCHUILIUHBI

Llenp KOHTpoONs - TmoiyueHHEe HHGOPMAIMM O pe3yiabTarax OOYy4YeHHs U CTENeHH HX

COOTBETCTBUS pe3yJbTaTaM 00yUYeHHUS.
7.1. Tekymuii KOHTPOJIb

Texkymuii KOHTPOJIb yCIIEBAEMOCTH, T.€. IIPOBEPKA YCBOCHHUs y4e€OHOIro MaTepuala, peryyspHo
OCYLIECTBIIsIeMas Ha MIPOTSLKEHUM ceMecTpa. TeKyluHii KOHTPOJIb 3HAaHUN y4aIlUXCs OpraHu30BaH Kak
YCTHBIN rpymnmoBoi omnpoc (YI'O).

Texymas camocrositenbHas paOoTa acHMpaHTa HaIPaBlIeHA Ha YIIIyOJIeHHE M 3aKperuieHue
3HaHUH, U pa3BUTUE IIPAKTUYECKUX YMEHUHN aCIIUPAHTA.

7.2. [IpomesKyTOUHAS aTTeCTALMS

IIpomexxyrouHass arrecTralys OCYLIECTBISETCS B KOHIIE CEeMeCTpa M 3aBEpLIacT H3y4deHUe

JUCLIMILIMHBI « XUMHUS 2JIEMEHTOOPraHUYECKUX coequHeHM». Dopma aTTecTanuy — 3a4er.

KoHTposbHbIE BONIPOCHI K 3a4€Ty:

1. TeOpeTI/IqCCKHe MMpCACTAaBJICHUA O IIPUPOAC XUMUUYCCKUX CBA3CH U QJICKTPOHHOM CTPOCHHUH
SJICMCHTOOPTaHNYCCKUX COCIUHCHHM.

Knaccudpukanusa snementooprannueckux coenuHeHuidl (O30C). OcHOBHBIE 3Tallbl Pa3BUTHUS
xumun J0C. Ee BnusHuE Ha TEOPUIO XMMUYECKOT'O CTPOEHUS MOJIEKYJIIPHBIX CUCTEM.

OcHOBHbIE IIOJIOKEHHUSI KBAHTOBOM xumuu. YpaBHeHue Illpenunrepa st aTOMHO-
MOJICKYJISIPHOM CHCTEMBI KaK OCHOBAa JUIsI TEOPETHYECKOro MCCIEIOBAHUSA €€ CTPYKTYpbl U
AJIEKTPOHHOI'O CTPOEHHUS. DJIEKTPOHHOE CTPOEHUE aTOMOB M MX HOHOB. ATOMHBIE OpOMTAIM U HX
KJIacCU(pUKALIHS.

AHanu3 3NEKTPOHHOIO CTPOEHUS MOJIEKYJ B TepMHHAaX 3((EKTHBHBIX 3apsioB HAa aTOMax MU
3acesIeHHOH (TIOPSIKOB) CBS3EH.

ConpspkeHHble MOJIEKyJbl Kak juradisl B OOC. DIeKTpOHHOE CTPOEHUE COMPSKEHHBIX
MOJIEKYJI B 3JIEKTPOHHOM NpubImkeHun. Metos Xiokkens. CxeMbl 3JIEKTPOHHBIX YPOBHEH 3Hepruii u
MO amnmuina, 6yragueHa, aHnoHa IUKIOTICHTaIMCHIIIA, OEH30J1a IIMKJIOOKTaTeTpacHa.

Konnenmus apomatnunocty B xumuu JOC. [IpuMepsl METauIOOPraHMYECKUX apOMaTHYECKUX
CHCTEM.

ITpupona xumudeckux cpszeit B OC. I'nbpuanbie 0pOUTAIN M MPUHIMITEI UX UCIIONB30BaHUS B
KaueCTBEHHOW TEOpUU XMMHUecKoro ctpoeHus. Knaccudukanus tunoB xummuueckux csszeid B D0C.
ITpupona cBsizu B 0Je()MHOBBIX, ALETHJICHOBBIX, IUKIONEHTAUEHWIBHBIX U apEHOBBIX KOMILJIEKCAX
MEePEXO/IHbIX MeTayioB. KpaTHble CBSI3M DJIEMEHT-YIJIEPOJ M 3JEMEHT-3JIEMEHT. MHOTOLEHTPOBbIE
CBSI3H.

CumMeTpHs MOJIEKYI M €€ UCIIOJIb30BAHNE B TEOPUHU XUMHUecKoro crpoenus D0C.

MornexyssipHble OpOuTanu B OJC(PUHOBBIX, AUTWIBHBIX, IUKIONEHTAIUEHUIBHBIX U apEeHOBBIX
KOMIUIeKcaxX. XMMHUYECKHE CBSI3U B AJIEKTPOHOJAEHUIIUTHBIX MOJIEKYNIax (Ha MpUMepax MpoCTEHIInX 1
MOJIURIPUYECKUX THIAPUAOB O0pa 1 KapOOPaHOB).

KauectBennsie crnoco6sl ouenku crabumnbHocTH DOC. IlpaBuno >QpQPexkTHBHOTO aTOMHOIO
HoMmepa. [IpuHimn n30100anbHOM aHAIOTUH U €0 NPUOIMKEHHUS.

Teoperuueckue ocHoBbl crepeoxumuu DOC. IlonsitTue 0 KoHMOpPMALMAX U KOHPUTYpaLUsX.
KoopauHaoHHble TOMUAAPBI, XapakTEpHbIE Ui KOOPAMHALMOHHBIX 4ucen 4,5,6. XupaabHOCTb
MOJIMAAPOHOB C MOHO- M OWAEGHTATHBIMM JuraHaaMu. llnaHapHas XHpaldbHOCTh M ONTHYECKas
aKTUBHOCTh METAJUIOKOMIUIEKCOB €  OJIe(UHOBBIMH, IMKJIONEHTAJAUEHWIBHBIMU, APEHOBBIMU
JIUTaHJIaMU.

2. PeakunoHHas crmiocoOHOCTh AJIEMEHTOOPTAHNYECKUX COSTUHEHUH.

OcHoOBHBIE THITBI peareHTOB (anmexTpoduIbI, HYKJICOPHUIIBI, POTODHUITBI,
panukodmibl,kapoeHonsl). Kiaccudukanys oCHOBHBIX THNOB peakuuid ¢ yyactuemM D0C. Peakuun



10 CBSI3W METAJUI-IUTaH/ (pEeaKius 3aMelIeHus, MPUCOSANHEHUS, IITMMHUHUPOBAHUsA, (PparMeHTanuu,
BHEJIPEHUSI, OKUCITUTEIBHOTO MPUCOEINHEHUS, BOCCTAHOBUTEIBHOTO STMMUHUPOBAHNA).

[IpeBpamieHuss auUraHgaoB B KOOPJAMHAIIMOHHOW cdepe MeTauioB (CTPYKTYPHO HEXECTKHE
COC/IMHECHMS, BHYTPUMOJCKYJSIPHBIC TMEPErPYNIUPOBKA U MOJeKyisipHas jauHamuka JD0C
(TayTOMETpHS, METAJIOTPOIHS, BHYTPEHHHE BPAIICHUS BOKPYT CBSI3M METAJLI-JIUTAHT).

OKHCIUTENbHO-BOCCTAHOBUTENIbHBIC MTPEBPAIICHUS METAINIOOTPAHUYECKUX COCTUHEHUM.

Paznuumst B ctpoenunm u cpoiictBax DOC B ra3oBoi, >XHAKOW W TBepaod ¢azax. Poib
MOJIAPHOCTU Cpelbl W crhenuuueckord coibBanuu. VOHBI W WMOHHBIC Mapbl, MUX PEAKIMOHHAsS
criocooHocTh. PaBHOBecHass CH-kucnotHocts, mikanel CH-kucimotHocTH, BiausiHue crpoeHust CH-
KHUCJIOT Ha paBHOBeCHYI0 CH-KHCIO0THOCTD, KMHETHYECKast KUCIO0THOCTh CH-KHCITOT.

3. dusnyeckrue METOIbl UCCIIEIOBAHUS CTPYKTYPBI M JIEKTPOHHOTO cTpoeHust D0C.

SAMP-cniektpockonus (ummynbcHass SMP-dypbe cnekrpockonusi, auHamudeckuii SIMP) B
HCCIIEIOBAHUH CTPOCHUS M peakiMOHHOU criocoOHOCTH DOC. Dusznueckue U TeOPETUUECKUE OCHOBBI
metona. Ilonstue 00 ocHoBHBIX SIMP-mapamerpax: XMMHYECKOM CIBUTE, KOHCTAaHTaxX CIUH-
CIIMHOBOI'O B3aUMO/JICHCTBUS, BpeMeHax penakcauuu. O0nactu npumeHenus B xumuun J0C: uzyuenue
CTPOCHHS ¥ TUHAMHKHU MOJIEKYII, ONIpeIeTICHIE IPUMECEH.

Macc-cnekrpomerpusi. DU3ndecKkrue U TEOPETUUECKHE OCHOBBI MeToaa. O0macTu MpUMEHEHHUS B
xumun J0C: ycTaHOBIEHHE COCTAaBa U CTPOSHUS MOJIEKYJI, KAUeCTBEHHBIM U KOTUYECTBEHHBIN aHau3
cMeceil (XpoMmaT O0-Macc-CIIEKTPOMETpUS), OIpENeIeHUEe MUKPOIpUMEced, H30TOIHBIM aHaIu3,
HU3MEpEHUE TEPMOXHMMHUYECKUX IapaMeTpoB (SHEPTUUM HOHHU3AIUM MOJIEKYIN, JHEPrHH TMOSBICHUS
MOHOB, HSHEPIUU JUCCOIMAINN CBs3€H), M3yYCHHE HMOHHO-MOJICKYISAPHBIX peakuuid, rasodasnas
KHCIIOTHOCTh U OCHOBHOCTH MOJIEKYII.

Meton pentreHoctpykrypHoro ananuza (PCA). ®dusnueckrue U TEOPETUYECKUE OCHOBBI METO/IA.
Ob6nactn mnpumenenus B xumud DOC: yCTaHOBIEHHE CTPOCHHS MOJEKYl U KPHUCTAJUIOB,
HCCIIeIOBaHUE MPUPObl XMMUUECKUX CBSI3EH.

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

OnTnueckas cnekrpockonus (UK, Y®, KP). ®usnueckue u TeopeTuyecKue OCHOBBI METOJIOB.
[Ipumenenne B xumuu DOC: yCTaHOBJIEHHE CTPOEHHUS MOJEKYJ, W3Y4EHHE IMHAMUKH MOJEKYII,
U3MEpeHue KOHLEHTpauuu. [IpuMeHeHHe CUMMETpUU NpU HHTEPIPETAUUU SKCIEPUMEHTAIbHBIX
CIIEKTPOB.

CrnekTpockonust  3JEKTPOHHOro mapaMarHuTHoro pesoHanca (OIIP). ®usmyeckue u
TEOpeTU4YEeCKHE OCHOBBI MeTONI0B. [IpuMenenune B xumun OOC: ycTaHOBJIEHHE CTPOEHUS PAIUKAJIOB,
U3Y4YEeHHUE JUHAMHUKHU MOJIEKYJl U MEXaHU3MOB PaJIuKaIbHBIX PEAKIIH.

4, OpFaHquCKHe IMPOU3BOJHBIC HEMICPEXOAHBIX JICMCHTOB.

Oprannueckue Mpor3BOIHbBIE MIETOYHBIX MeTaiuioB (I rpymma).

JIMTUITHOOpPraHWYECKUE COCIUHEHUs, HUX CBOWCTBA, CTPOEHHUE, METOAbl IIOJIYyYECHHUS U
MPUMEHEHNE B OPTaHUYECKOM CUHTE3E.

Oprannueckue COeMHEHUS HATPUS U KaJU4.

Peaknus meramnupoBanus. ApoMaTHYeCKHE€ aHHOH-PAJUKaibl: 0Opa3oBaHHUE, CTPOCHHE,
CBOICTBa.

Oprannueckue npon3BoAHbIE 21eMEeHTOB I rpynmsl.

MarauitopraHi4ecKrue COEIUHEHUS: MOJIy4eHUEe, CTpOEHHUE, CBOMCTBA. Poisib pactBOopuTENs B
CHUHTE3€ MAarHUHOPTraHWYECKUX COEIUHEHUN. PeaknmMoHHas CHOCOOHOCTh MAarHUMOPTraHUYECKUX
COEAMHEHHUMN U UX IPUMEHEHHUE B OPTaHUYECKOM U METAJUIOOPTaHUYECKOM CHHTE3E.

Opranuueckue npou3BoAHbIE 371eMeHTOB XII rpynisbl.

[IvHk- ¥ KagMUWOpPraHWYECKUE COEAUHEHHMS: IIOJIYyYEeHHE, CTPOCHHME, CBOMCTBA. Peaknus
Pedopmarckoro.



Opranuyeckue COEOUHEHHUSI PTYTH: TMOJYyYEHUE, CTPOCHUE, CBOWCTBA. MepKypupoBaHUe
apoMaTh4YecKux coeauHeHui. Peakuus HecmesHOBa.

Cummerpuszanus u JUCIIPONIOPLIMOHUPOBAHNE PTYTbOPTAaHUYECKUX COEIMHEHMI.
Pryrpoprannyeckue COeQUHEHUs B CHUHTE3€ OPraHUYECKHX IIPOM3BOAHBIX JPYIMX METAIIOB U
OpraHUYeCKOM CHUHTE3E.

Opranuueckue npou3BoaHbIe 3aeMeHToB I rpymnmsl.

bopoprannueckue coenuHeHus. OCHOBHBIE TUIIBI COEIMHEHMM, CHUHTE3, CBOMCTBA, PEAKLIHH.
I'mapoGopupoBaHie HEHACBIIICHHBIX COCIWHEHHH, PErnOCEIeKTHBHOCTh peakiuu. llpumenenue
OOpOpPraHUYEeCKUX COCAMHEHUN B OPraHUYECKOM CHHTE3€.

Kapb6opansl, wmeramuiokapbopanbl, MoidydeHue, cBoiicTtBa. (OCHOBHBIE THIBI KapOOPaHOB.
Hxocasapuueckre KapOOpaHbl, OCHOBHBIC PEaKIUH.

AnmroMuHUOpraHnuyeckue coequHeHus. OCHOBHBIE THUIIBI COEJAMHEHUH, CHUHTE3, CBOMCTBA,
peakunu. Kartamuzaropel Lurnepa-Harra. [lpumeHeHne amOMUHMMOPraHUYECKUX COCIMHEHHUN B
MIPOMBILIJIEHHOCTH U OPTaHUYECKOM CHUHTE3E.

Opranuueckue npousBoaHble 3nemMenToB XIII rpynmnsr.

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

[TonydyeHue MoOTyNPOBOJHUKOBBIX MaTepUaioB METOJIOM ra3o(a3HOTrO pas3lioKEeHUs TallIvi- U
WHIUMOPTraHUYECKUX COCIUHEHHUI.

CpaBHuTeNbHAs PEAKIMOHHAsA CHOCOOHOCTh OPraHUYECKUX MPOU3BOAHBIX 3neMeHToB XIII
TPYIIIIBI.

Oprannueckue Npou3BOAHbIE 3IeMEHTOB X1V rpynsbl.

Kpemuuitopranmdeckue COeIMHEHM: TI0JIy4eHUE, CTPOCHUE, CBOMCTBA.

I'mapocunmivpoBaHue HEHACBILIEHHBIX Mpou3BOAHBIX. [lommopranocuiokcansl. CHUIMIOBBIE
s¢upsl. KpeMHutopranudeckne coeIMHEHNs B OPraHUnIeCKOM CHHTE3€ U MPOMBIIIJICHHOCTH.

I'epmanmii-, 010BO- W CBHHIIEOpraHUYeckue coeauHeHus. OCHOBHBIE THIIbI COEIUHEHMHI,
IIOJIyYeHUE, CTPOEHUE, CBOMCTBA M peakumu. [IpencraBieHuME O TUIIEPBAJIEHTHBIX COEAVMHEHUSX.
[IpakTryeckoe UCIIOIB30BAHUE OPTAHUYECKUX ITPOU3BOAHBIX 3J1IeMeHTOB X[V rpymnmsl.

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

Coenunenns snemeHTOB XIV TIpynmbl ¢ KpaTHBIMH CBS3SIMH  DJIEMEHT-IJIEMEHT: CUHTE3,
cTpoeHue, cBoiicTa. [IpobieMa 1BOECBSI3aHHOCTH B XMMUHU D0OC HETIEPEXOTHBIX SJIEMEHTOB.

Opranudeckrie MPoU3BOIHBIE TIEMEHTOB XV IPYIIIHI.

Opranuveckue Mpous3BoaHbIE (hochopa M MBIIIBSIKA, OCHOBHBIE THUIIBI COCTUHEHHUH BBICIICH U
HHU3IIEH CTEIEHEH OKHUCIEHUS, METOJbl CHHTE3a, CTPOCHHUS, CBOWCTBA. [ €TEpOLUKINYECKHE
coenuHeHust ¢ocgopa. Peakuus Burrura. IIpumeHeHue Opruyeckux MPOU3BOAHBIX JIEMEHTOB V
IPYIIIBI B IPOMBIIUIEHHOCTH, CEJIbCKOM XO3S5IIICTBE, MEIUIIMHE.

CypbMa 1 BUCMYTOPraHU4ECKHE COETUHEHUS.

5. OpFaHI/I‘-ICCKI/IC IMPOU3BOAHBIC ICPECXOAHBIX MECTAJIIIOB.

Knaccudukanus MeTaIIoOpraHu4ecKuX COCIWHEHUN TEepeXOJHBIX METauIoB 10 THUITY
JUTaHI0B, KOOPJAMHUPOBAHHBIX C METAJIJIOM.

KapOoHuapHBIE KOMIUIEKCHI TIEPEXOHBIX METAJLIOB.

OcHOBHBIE THUTIBI KapOOHUIIOB METaLIOB. MeTObl CHHTE3a, CTPOCHUE U peaknuu. Kapoonunat
aHWOHBI, KApOOHUI TaJOTeHH b, KapOoHUITaapuasl. [Iprpona cBs3u MeTam-KapOOHUI.

MeramkapOOHUIBHBIE KJIACTEPhl TMEPEXOAHBIX MeTauioB. OCHOBHBIE THIBI, IOJy4YEHUE.
CrepeoxumHuueckass HEKECTKOCTh: MHUTpalus KapOOHWIBHBIX, THIPHUIHBIX, YIJIEBOAOPOIHBIX
JUTHUHAOB W METAJUTMYECKOro ocTtoBa. IIpeBpareHus yrieBoJOpOJ0B Ha KJIACTEPHBIX KapOOHMIAX
METaJUIOB.

[IpakTueckoe npuMeHeHne KapOOHIIIOB METAJLIOB.

M'uapuiHbIe KOMIUIEKCHI TEPEXOAHBIX METAILIIOB.

OcHOBHBIE THUIIBI BOJIOPOJAHBIX KOMITJIEKCOB MEPEXOJHBIX MeTa/UI0B. CoeIMHEHUs C BOJIOPOAHBIM
aTOMOM: MOHO-, Ou- W monusaepabie. COeTUHEHHUS ¢ TEPMUHAIBHBIM M MOCTHKOBBIM aTOMaMH



BoJioposa. CoenMHEHUsI ¢ MOJIEKYISIPHBIM BOJIOPOJIOM: CHHTE3, CTPOEHUE, CBOMCTBA. XapaKTep CBI3HU
METAJIII-BOJIOPOJ, €€ MOISAPHOCTh, BO3MOXHOCTD JUccolMaui. B3auMHble IpeBpalieHus BOJOPOIHbIX
KOMIUIEKCOB U OPraHMYECKUX COEIMHEHUHN MepeXOoqHbIX MeTaioB. Poiab BOJOPOIHBIX KOMILIEKCOB B
METAJIJIOOPTaHUYECKOM CUHTE3€ U KaTaJIN3e.

Kapb6enoBble 1 kapOMHOBBIE KOMILJIEKCHI IEPEXOAHBIX METAJIIOB.

KapOeHoBble KOMIUIEKCHI MEPEXOAHBIX METAUIOB. OJEKTpOHHOE cTpoeHue. KapOGeHoBbie
koMmruiekcsl dumepa. Kapbenosbie komiuiekcsl [lIpoka. Meroabl cuHTe3a KapOCHOBBIX KOMILIEKCOB
@umepa (o Pumepy, no Jlannepry). Peakunn kapOeHOBBIX KOoMIUIeKcoB Duriepa (HykiIeopuibHOe
npucoenuaenne kK C), nenporonupoBanue cBs3eli C-H. Ponp kapOEHOBBIX KOMIUIEKCOB B
karanu3e(meraresuc onedunoB). Mcnonbp3oBaHre B TOHKOM OpraHudeckoMm cunrese. Peakuus [lerua.
Mertare3nuc NUKIMYECKUX aKeHOB. KapOMHOBBIE KOMILJIEKCHI MEPEXOIHBIX METAJUIOB. DJIEKTPOHHOE
ctpoenue. Kapounossie komruiekcsl @uniepa. Kapounossie kommiekcs! Hpoka. CuHTe3 KapOMHOBBIX
KOMILJICKCOB JIeHCTBHEM KHCIOT JIprorca Ha kapOeHoBbIe KOMITIeKCh Pumiepa. Peakun kapOMHOBBIX
KOMIUIEKCOB C HYKJICOPMIbHBIMU peareHTamMu. Pojib KapOMHOBBIX KOMILJIEKCOB B KaTajlu3e: METATE3UC
U TIOJIUMEpU3aliMsl aJIKUHOB.

KoMruiekcpl mepexoaHbIX METaIOB.

OO0mast xapakTepUCTHKA CTPOCHHUS U yCTOMYMBOCTH. Pa3znuuHble TUIBI CBA3EM MeTayuI-JIMraHm.
CTpyKTypHO-HEKECTKHE COeIMHEHUSI. BHYTpeHHsIs1 IMHAMUKA MOJIEKYIL.

Kommiekcel MeTamioB ¢ onepuHaMu.

Tunsl KOMILJIEKCOB € JIMHEHHBIMU M IUKIMYECKMMH MOHO- U mojiuoiepuHamu. MeTomsl
IIOJIyYECHHUH, CTPOEHHE, CBOMCTBA. IIpupona CBSI3U oneduna c METaJIOB.
[HuknoOyranuenxene3oTpukapOoHui. Poib 01eUHOBBIX KOMILIEKCOB B KaTaJlK3e.

ALETHIIEHOBbIE KOMILIEKCHI.

Tumnsl aneTHIEHOBBIX KOMIUIEKCOB. METOMbl MONMY4YeHHs, CTpPOEHHue, cBoiicTBa. MOHO- u
OMMETAIUTMYECKHE KOMIUIEKCHI. AIETHIICH-BUHUJINICHOBAs TEPErpyNINpPOBKAa B KOOPAMHAIIMOHHON
chepe MeTauioB Kak METOJ] CHHTE3a BUHIJIMICHOBBIX KOMIUIEKCOB. AIIETHUJIICHOBBIE KOMIUIEKCHI B
KaTajause.

ANNuIbHBIE KOMIUIEKCHI.

Tuns! annuibHbIE KOMIUIEKCOB. METO/1bI CUHTE3a, CTpOeHUE, peakiuu. Poiib B katanuse.

[{uknoneHTaueHNIIbHBIE KOMITJIEKCHI.

Tuner komruiekcoB. Ctpoenue. MetamioneHsl: GeppolieH, HUKeNeleH, kobanbToieH. CHHTES.
PeakiimoHnHas crocoOHOCTh (3aMelleHHEe B JIMTaHAe, PeakiUH C pa3pbIBOM CBS3U METAII-KOJIBLO,
penoKkc-peakiuu). MeTamoneHIaNKuiIbHble KaTHOHBL. LlMKiIoneHTaueHnIbHbIE MPOU3BOJAHbIE
TATaHA W UUpKOHMs. Tumbl KomiuiekcoB. CHHTE3, NPUMEHEHHWE B KaTalu3e IPOIECCOB
MOJINMEPU3aLIH. HuknonenTagueHUIKapOOHUIIbHbBIE KOMILJIEKCHI. CunTes. Xumust
[UKIIOTIEHTa e HIIIMapraHeTpukapOoHusa (IMMaHTpeHa).

[uxnonenTaaneHuIKapOOHIIIbHBIE KOMILIEKCHI XKee3a, KooaibTa, MO0 IeHa.

ApEeHOBBIE KOMIUIEKCHI.

Tunsl apeHOBBIX KOMIUIEKCOB. buc-apeHOBblE KOMIUIEKCHI Xpoma. MeToabl MONy4deHHs Hu
peakiuu. ApeHXpOMTPUKapOOHUIIbHBIE KOMILIEKCH. MeToIbl monydeHust U peakiuu. [IpumeHenne B
OpraHnyeckoM cuHrese. KaTnoHHble apeHOBbIe KOMITJIEKCHI XkKee3a 1 Maprania. CHHTe3 U peakliuu. .

bu- u nonusaepHbIe COETMHEHNS EPEXOAHBIX METAIIIOB.

JluneiiHple OW- M TONMSIEPHBIE COEIUHEHHS IEPEXOIHBIX METaNIOB: CHHTE3, CTPOEHUE,
cBoiictBa. [lpupoma cBsizu meramn-nuras. CoequHEHUS C KPaTHBIMH CBS3SMH METaJUI-METalll.
Krnactepuble (kapkacHbl€) COEAMHEHHs IEPEXOJHBIX MeTaJIoB. BaxkHeilline CTpyKTypHBIE THIIBI
KJIaCTEpPOB, UX MHMHHMAJIbHbIE M MAaKCHMalbHblE pa3Mepbl. DJIEeKTpoHHOe cTpoeHHe. CBOHCTBa U
JMHAMHKa MOJIEKYIL.

Karanutuueckue mpouecchl ¢ y4acTHEM METaJUIOPraHMYECKUX COEJUHEHUH IepexOoTHbIX
METaJIJIOB.

Onuromepuzanusi onepUHOB U aleTHJIEHOB. HukeneBble KOMIUIEKCHI B KaTaju3e
onuroMepusanuu stuieHa. Lluknoonuromepusanus (CUCTeMBI, cojeprkamiue Hukenb (0) u JIuHelHas
onmuromMepu3anus oyraauena (cucremsl, coaepxkamue namwtaaui (0)). Huknnyeckas TpuMmepusanus u
TeTpaMepHu3alnsl alleTHICHOB (CUHTE3 MPOU3BOIHBIX OE€H30J1a U IIMKJIOOKTaTETpacHa).



[Momumepusanus oneduHOB: Katamuszatopsl llurmepa-Harra, monudsTuieH, MONMMIpPONUIICH.
Crepeocrieruduueckas monuMepusanus OyraaueHa.

N3omepuzanus ojaepUHOB: MUTpalMs JBOMHOM CBS3M € ydyacTHMEM METAJUIAJIKWIBHBIX U
METaJUIAJUTWIIbHBIX HHTEpMEANaToB. Peakius meraTe3unca onehuHOB.

I'oMoreHHO€ THIPUPOBAaHUE: KOMIUIEKCHI C MOJIEKYJIIPHBIM BOJOPOAOM, MEXaHU3MbI aKTUBALUU
BOJIOPOJIa, POJIMEBBIC, KOOAJIbTOBBIE M pPYyTCHHEBbIE KaTaiu3aTopbl. CeleKTUBHOE TUAPUPOBAHUE.
AcuMMeETpHUYECKOE THAPUPOBAHNE.

Karanutuueckue npeBpallieHUss MOHOYIJIEPOAHBIX MOJIEKYN; OKCO-CHHTE3: KOOalibTOBBIE U
poauesble kKaTanuzaTopsl. Cunrte3 @umepa-Tponma. Kondepceus BoasHoro raza. Kapbonunuponanue
U raipoKapOOHMINPOBAHUE.

Oxucienue one(UHOB: IMOKCUAMPOBAHUE, KaTATIU3UPYeMOE TIEPEXOJHBIMH METaJIaMU.
IlosydeHue aneranpaeruia 1 BUHAIALETATa U3 STHIICHA.

AmnmnnsHoe ankunupoBanue CH-, NH- u OH-opranundyeckux COEAMHEHMH B YCIOBMSX
METAJJIOKOMIIIEKCHOTO KaTanu3a. MOHO-, TU- U IOJIHUICHTATHBIBE JIUTaHbl. XUPAJIbHBIEC JIMTAHIbI U
ACUMMEPTUYECKUN CUHTE3.

Merare3uc onedrHOB U alleTUIeHOB. Peakius Kpocc-coueTaHusl.

OcHOBHbIE NPECTABIEHUS OMOMETAINIOPraHUYECKON XUMUU.

[lonartue o MertaiiopepMeHTax: XJIOPOPUIUI, LUTOXPOMBI, (eppeaokcuHsl, BUTamMuH Bl12;
cTpoeHue u ononorndeckue GyHKuuu. [[pumMeHenne MeTaIIIOOPTraHNnYeCKUX COSTMHEHHI B METUITIHE.

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

8. YueOHO-MeTOANYECKOE U HH(POPMAIIHOHHOE 00ecTieYeHne T CIHIIHHbI

OcHoBHasi iMTepaTypa

1. Peyros, O. A. Opranunueckas xumusi: B 4-x 1. T. 1/ O. A. Peyros, A. JI. Kypn, K. II. Bytun —
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 xumus: B 4-x 1. T. 3/ O. A. Peytos, A. JI. Kypu, K. I1. Bytun —
M.: bunowm. JlaGoparopus 3Hanui, 2014. — 544 c.

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

5. Cwmurt, B. A. OcHOBBI COBPEMEHHOT'O OpPraHUYECKOTr0 CHHTE3a. YuebHoe nocobue / B. A. Cmur,
A. 1. Juneman. — M.: bunom. Jlaboparopus 3uanuii, 2014. — 750 c.

6. OnbmenOpoiix, K. Meramnooprannyeckas xumus / K. OnbmenOpoiix. — M.: bunHowm.
JlabopaTopus 3Hanui, 2014. — 750 c.

JlonoIHUTeIbHAS JTUTEpaTypa

1. Adanacees, b. H. ®usnueckas xumus / b. H. Adanacees, 0. I1. Akynosa. — M.: Jlans, 2012.
—464 c.

2. bapeimok, B. 1. Be3gecymmii >kuBoTBOpHBII KpemHnii; MmoHorpadwus / B. I1. Bapsimok, M. T'.
Boponkos. — Upkyrck: UpI'TVY, 2014. — 276 c.

3. Boponkos, M. I'. 'eHe3UC 1 3BONIONHS XUMHH OPTaHWUYECKUX COCIMHEHUI TepMaHus, 0JI0Ba U
ceunna / M. I'. Boponkos, K. A. A63aeBa, A. 10. ®enopun; UpUX um. A. E. daBopckoro CO
PAH. — HoBocubupck: Axamemuueckoe u3n-so «l'eo», 2012. — 214 c.

4. BoponkoB, 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
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HNurepHer-pecypcesl
JIoCTyn K SJIEKTPOHHBIM Hay4YHBIM HWH(POPMALMOHHBIM pecypcaM OCYIIECTBIIICTCS dYepe3
cepBep LlenTpanbHoii HayuHO# OMOIMOTEeKH MpKYyTCKOro Hay4HOTO LIEHTpa:
1. http://pubs.acs.org/ - XKypuansr American Chemical Society (APS), American Physical Society
(APS)
http://www.sciencemag.org/ - American Association for the Advancement of Science (AAAS)
http://www.nature.com/ — Xypuan Nature
http://www.tandfonline.com/ - )Xypuaisr uznatenscra Taylor&Francis
http://www.sciencedirect.com/ — Xypnans! uznarenscrsa Elsevier — Freedom Collection
http://link.springer.com/ - XXypHains! u3nateabcTBa Springer
http://www.springerprotocols.com/ - JypHanelt wu3marenbctBa  Springer  Journals wu
SpringerProtocols
8. http://www.interscience.wiley.com - XXypnainsr uzgarenscrsa Wiley
9. http://apps.webofknowledge.com/ -ba3a nannsix Web of Science
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9. MaTepuajibHO-TEXHHYECKOe o0ecnevyeHne y4eOHO| TUCIUIINHBI

Jlj1a ocBOEHHS TPOrpaMMbl OOyUYEHUS U [Tl BBIMOJIHEHUS HAYYHO-UCCIIE0BATEIbCKUX PadoT Mo
TEME JUCCepTallMM KaXJIOMY AaclUpaHTy TMPEAOCTaBICHO WHAMBHIyalbHOE pabodyee MecCTo,
00OpyIOBaHHOE  TMPUTOYHO-BBITSKHOM  BEHTWJIALMEH,  BOJOMPOBOAOM,  BOJOOTBEACHHUEM,
BO3JYXOBOJIOM. ACHHUpPAaHTBl HMMEIOT BO3MOXKHOCTh HCIIOJB30BAaTh MaTePUAIbHO-TEXHUYECKHE
cpeacTBa J1abopaTopuii, B KOTOPHIX BBINOJHSIOT KBAIM(UKAIIMOHHBIE U TUCCEPTALMOHHBIE PAOOTHI
(oprrexHuKa, peaKTHBBI, pPACXOJHBIE MaTepuanbl, JadopaTopHas TOCyda, HW3MEPHUTEIbHOE
o0opyoBaHue).

OcHOBY  MarepHalbHO-TEXHHMYECKOHW 0a3bl HMHCTUTYTa COCTaBJISIOT JBa  LU(POBBIX
myabTusgaepubix  @ypoe-criekrpomerpa AMP  (DPX 400 u AVANCE 400), peHTreHOBCKUI
muppakromerp  Bruker D8 ADVANCE, pentreHoBckuii audpakromerp D2 PHASER,
uHopakpacuelii 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
HAHOCEKYHIHOTO 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-cniektpomerp LAMBDA 35 u nusnbkomerp.

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

ABTOp-cOCTaBUTENH paboyeil mporpaMmbl AUCUUIIUHBL: 1.X.H., To1eHT Po3zenuseir 1. b.



