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PabGouas mporpamma cocTaBlieHa Ha OCHOBaHHMU  (efepalibHBIX  TOCYAAPCTBEHHBIX
00pa3oBaTeNbHBIX CTAHAAPTOB K OCHOBHOM 00pa30BaTENIbHOM MporpaMme BbICHIETO OOpa30BaHMS
IIOAITOTOBKM HAay4HO-II€JarOrMYECKUX KaJIpoB B acnupaHType no HampasieHuo 04.06.01 Xumuueckue
HayKu

PABOYAS TTPOTPAMMA PACCMOTPEHA U OJJOBPEHA Hna 3acenanuu YueHOTro coBeTa
HNpHX CO PAH IIporokon Ne 4 ot 24 mas 2016 1.

3aB. acUpaHTypou K.X.H. detetlf - T.H. KomapoBa
1. Heau v 3a1a4u y4eOHOH TUCIUIIIMHBI

PaccmaTtpuBaemas aucuuIUiiHa siBIsieTcsl  (pakyJIbTaTUBHOW B IMOJATOTOBKE AacCIHUPAHTOB,
obyuatomuxcs 1o mpodwiro 02.00.03 Opranuyeckas XUMHS.

Henbo wu3ydeHHs OUCHUIUIMHBI SBisieTcs mnpuoOpeTeHre (yHIaMEHTaIbHBIX 3HAHUN W
NPAKTUYECKHX HAaBBIKOB, HEOOXOMUMBIX JUIsI TNPO(eCcCHOHANBHOW HAaydYHO-HCCIIEA0BATENBCKOM,
WHHOBAIIMOHHOM U 00pa3oBaTeNbHON JAEATEIHLHOCTH B OOJACTH XUMHH 3JIEMEHTOOPTaHHYECKUX
COCIIMHEHMH; (opMUpoBaHrE 0000MAIONICH TeopeTHYecKor 0a3bl Ui M3ydeHHs (yHIaMEHTATbHBIX
OCHOB XMMHH 3JIEMEHTOOPTaHUYECKUX COCTMHEHUN U BO3MOKHOCTH UX UCIIOJIb30BAHMSI HA TIPAKTHKE.

3agauu:

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

® OCBOCHHE HABBIKOB TEOPETHYECKOIO aHaIHM3a PE3yIbTaTOB SKCIIEPUMEHTAIBHBIX UCCIICOBAHUM
B 00J1aCTH XUMUM;

® OCBOCHHE METOJIOB TUIAHUPOBAHUS SKCIIEPUMEHTA U 00paOOTKH COOCTBEHHBIX UCCIIEIOBaHUM;

e O0O0ydeHHE YMEHHMIO CHCTEMaTU3UPOBATh U 00001IaTh Pe3yJbTaThl COOCTBEHHBIX UCCIIEIOBAaHUH B
COTIOCTABJICHUH C U3BECTHBIMU JIUTEPATYPHBIMU JTaHHBIMU;

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

2. Mecto aucuumiannsl B cTpykrype OOII

2.1. Vuebnas mucummumba b1.B.JIB.1.1 «Xumust >1€MEHTOOPraHHMYECKHX COCTMHEHUI
BXOJIUT B BApUAaTUBHYIO YaCTh MEXAUCHUIUIMHAPHOTO MpodeccuonanbHoro moaymns OOIL.

2.2. JlanHasi mporpaMma CTPOUTCS Ha IPEEMCTBEHHOCTH IPOTPAaMM B CHCTEME BBICIIETO
oOpazoBaHust M npeaHasHadeHa g acnupantoB MpUX CO PAH, npomenmmx oOyueHue 1o
IIporpaMMe NOJArOTOBKM MarucCTpOB WJIM CHELUAIMCTOB, MPOCIYIIABIINX COOTBETCTBYIOIINE KYPCHI U
uMest 10 HUM I0JIOKUTeNbHbIe OolleHKH. OHa OCHOBBIBAETCSI HA MOJIOKEHUSAX, OTPAKEHHBIX YUEOHBIX
porpaMMax yKa3aHHbIX YpoBHEW. [Iisi OCBOEHHS IUCUUIUIMHBI «XHUMHS 3JIEMEHTOOPTraHUYECKHX
COeMHEHUI» TpeOYIOTCS 3HAaHHSI U YMEHUs, TPUOOPETEHHbIE 00YYaIOUMMHCS B PE3yIbTaTe OCBOCHHUS
psaa TUCHUIUIMH (pa3/ienoB JUCIMILINH), TAKUX KaK:

—Teopernueckne OCHOBBI OPraHU4YECKON XUMHUH,

—OU3NKO-XUMHUYECKUE METObI UCCIIEIOBAHUS CTPYKTYPHI BEIIECTB,

—OCHOBBI CTEPEOXUMUU

—QOpranuueckas Xumus,

—dusnyeckas XuMus

—MexaHu3Mbl OpraHUYECKUX PEAKINN

—IIpumenenne cnekrpockonmuu  SIMP s m3ydeHus CTpyKTypbl 3JIEMEHTOOPTaHMYECKHUX
COCTUHEHUN

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

2.3. lucuumuinHa «XUMHs JIEMEHTOOPTaHMYECKUX COEAMHEHH» Heo0Xoauma MpH MOATrOTOBKE
K C1aye KaHIUJIaTCKOTo SK3aMeHa U BBIIOJIHEHUH HAayYHO-KBaTH(PUKAIIMOHHOHN paboThI aciupaHTa.



3. TpeOoBaHusi K pe3yibTaTaM OCBOEHM S THCUMUIIJIMHBI

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

(dhopMHUpOBaHKE 3JIEMEHTOB CIEAYIOMUX KoMmreTeHnid B cooTBercTBuM ¢ OOIl mo HampaBieHUIo
noarotoBku 04.06.01 Xumuueckue HayKu:

Hpod)eccuonaﬂbnbw Komnemenuuu .

» BiazieHue 0a30BBIMH NPEACTABICHUSMHU O TEOPETUUYECKUX OCHOBAX OPraHUYECKOM XHMMMH,
MEXaHU3MaxX OpPraHUYECKHX PEAKLUM, CTEPEOXMMMH, XUMHHM DJIEMEHTOOPIaHMYECKUX MU
BBICOKOMOJICKYJISIpHBIX coequnenuid (ITK-3).

ITo okOHYaHHMH W3YYCHUS TUCITUTUIMHBI ACITUPAHTHI JIOJDKHBI OyIyT:
3nameo:

METOJIbI TIOJYYEHHS, XMMHUYECKHUE CBOMCTBA M NPAKTHUYECKOE HCIOJb30BAHHE OCHOBHBIX
KJIACCOB 3JIEMEHTOOPTaHUYECKUX COCITUHEHUM;

TUMOBBIE  METOJIbI  3JIEMEHTOOPTraHUYECKOTO  CHHTE3a, HCMOJIb3YyEMbIE PpEAareHTbl |
o0opyoBaHue;

MEXaHU3Mbl OCHOBHBIX PEAKIIUN, TOJXO0Ibl U METO/Ibl U3YUCHHUSI MEXaHU3MOB;

BIIMSIHUE CTPOCHUS HA PEAKIIMOHHYIO CIIOCOOHOCTH 3JIEMEHTOOPTaHUYECKUX COCIMHECHUI;
(UBUKO-XUMHYECKUE METObI UCCIICIOBAHUS CTPOCHUS JIEMEHTOOPTaHUYECKUX COCAMHEHUN U
AIEMEHTOOPTAHUYECKUX PEAKIINIA;

COBPEMEHHYIO TMEepPUOJUYECKYIO JIUTEeparypy (KypHalbl) U DIIEKTPOHHbIE Oa3bl JAHHBIX B
00J1aCTH XHMHH JJIEMECHTOOPTAaHMYECKUX COCIMHCHHMH W METOJIOB IIOMCKAa CBOWCTB U
MOJIYYCHUS DJIEMEHTOOPTaHUYECKHUX BEIIECTB;

NPUHIMUIBL  TEOPETUYECKUX  PACUYETOB CBOWMCTB  AJEMEHTOOPTaHWYECKUX  COCIUHEHMH,
TEPMOJIMHAMUYECKUX M KHHETUYECKHUX MTapaMEeTPOB JIEMEHTOOPTaHUYECKUX PEAKIIUN

pOJIb U MECTO XHMHH 3JIEMEHTOOPTaHMYECKUX COCAMHEHHMH B cucTteMe (yHIaMEHTAIbHBIX
XUMUYECKHX HAYK U IPOU3BOACTBE COBPEMEHHOM MHHOBAILIMOHHON MTPOIYKLIUH .

Ymemes:

BLI6I/IpaTL METOJbI U pCAr€HThl CUHTC3a 3JICMCHTOOPTAHNUYCCKUX COCHHHeHHﬁ;

MMPpOBOAUTL PA3JICIICHUC cMmeceit QJICMCHTOOPTIaHUYCCKUX BCHICCTB U I/I,[[eHTI/ICI)I/IKaLII/IIO coCTaBa
" CTPOCHU: C IOMOIBIO XUMHUYCCKUX U (1)I/I3I/IKO'XI/IMI/I"ICCKI/IX MCETOJ0B aHaJIn3a,
OCYIICCTBJIATE IMOUCK METOJOB IMOJYUCHHUA U CBOICTB SJICMCHTOOPTaHNYCCKUX COCIUHCHHH C
HCIIOJIb30BAHHUEM COBPEMCHHBIX 0as3 JaHHBIX U ITOMCKOBBIX CUCTEM,

MMpOBOAUTL MOJACIIMPOBAHUC XUMHYCCKUX peaKI_[I/Iﬁ C HUCIIOJIb30BAHUCM TIOJYOMIIUPUYICCKUX U
HEOMIIMPUYICCKUX KBAHTOBO-XUMHWYCCKUX METOOB,

Hmemv onvim:

IJIaHUPOBAHUA U TPOBCACHUA CUHTC3a 3JICMCHTOOPTAHNYCCKUX COCHHHCHHﬁ;

OYMCTKH SJIEMECHTOOPTaHUYCCKUX BCIICCTB U I/I)IeHTI/I(l)I/IKaHI/II/I HX CTPOCHUA C UCITOJIb30BAHUEM
XUMHNYECKUX U (I)I/I3I/IKO-XI/IMI/I'-IeCKI/IX METO/JO0B,

MOACIINPOBAHUA CBOICTB BCIICCTB W IMAPaAMCTPOB SJICMCHTOOPTAHUYCCKUX peaKLII/Iﬁ C
HUCIIOJIB30BaAHUEM KBAHTOBO-XUMHNYCCKHUX MCTOO0B,

HalmrMCaHus HAYYHBIX OTYCTOB U craTen

4. CTpyKTYpAa M cojiep:KaHue Y4eOHOH JUCHUIIIMHBI

OOm1ast TPyI0EMKOCTh IUCIUILTAHBI COCTABIISIET 2 3a4eTHBIC eMUHUIIBI (72 Jaca).

4.1. CTpyKTYypa IMCHUIINHbBI

Ne | HaumeHnoBanue O6bem yueGHOHI paboThI, 4 Bun
TV CIIATUTHHBI UTOTOBOTO
Bcero Bcero N3 ayuTopHbIX CamocT. | KOHTpOJIA
ayautopH. | Jlekry | JIa6 | Ilpakr | KCP | pabota
1 | Xumus snemeHro-

OpraHUYECKUX
COCTUHEHUN

72

36

18

18

36

3auer




4.2. Cogepxanne TUCUUIIMHBI
4.2.1. Pa3ageipl JMCHUILINHLI U BUABI 3aHATHIA

Ne HanmenoBanue Bupl yaeOHOM pabOThI M TPYJOEMKOCTb, 4 @OpMBI TEKYILETO
pa3aesoB U TEM Bceero | Jlekn. | Jla6 | IIpakr | CP | KCP KOHTPOJIS
YCIIEBAEMOCTH

1 Teopetnueckue Y CTHBIN rpynnoBoi
MPEACTABIEHUS O IPUPOIE oIpoc
XAMUYECKHX CBA3EH U 15 4 _ 3 8 _
3JIEKTPOHHOM CTPOCHUU
3JIEMEHTOOPTaHUYECKUX
COCIMHECHUM.

2 Peakumonnas Y CTHBIN rpynnoBoi
CIIOCOOHOCTH 14 4 ) 3 7 ) orpoc
3JIEMEHTOOPTaHUYECKUX
COCIMHEHUM.

3 duznueckre METOIBI VYcTHBIN TpynnoBoi
HCCIENOBAHUSA CTPYKTYPHI 15 4 ) 4 7 ) OIpoc
U 3JIEKTPOHHOTO CTPOCHUSA
20C.

4 Opranunueckue VYcTHBIN TpynnoBoi
MPOU3BOIHBIE 14 3 ) 4 7 ) OIPOC, PELICHHUE
HETIEPEXOTHBIX 3aja4
3JIEMEHTOB.

5 Opranunueckue VYcTHBIN TpynnoBoit
MIPOU3BOJIHBIE 14 3 - 4 7 - orpoc
MEPEXOAHBIX METAJJIOB.

Bcero yacoB: 72 18 - 18 36 -

4.2.2 Conep:xkaHue pa3ejioB U TeM TMCHHUIIHHbI
Ne | HanmenoBanme pazziena Copnepxanue pasnena (Tembl) Dopmbl
JUCIIUTUTAHBI MPOBEICHUSI
3aHATUI

1 TeopeTnueckue 1. Knaccuduxarms 1 HoMeHKIaTypa Jlexuuu,
MIPEJICTABIICHUS O aneMeHToopranndeckux coeaunenuit (30C). CEeMUHapBh,
NPUPOJIC XUMHUECKUX 2. TeopeTrueckre METOIbI MOJICTTUPOBAHUS CTPYKTYPBI | CAMOCTOSITEIbHAS
CBsi3el M DIIEKTPOHHOM | 3JICKTPOHHOT'O CTPOeHHS MoJieKyi. [Ipupona u pabora
CTPOEHHH BIIEMEHTO- KIaccupukanus XxuMuaeckux cpszeit B 0C.

OpraHUYeCKUX 3. Meton mMonexymsipHbix opouraneit (MO) kak ocHOBa
COEJIMHEHHH. aHaJIn3a MEeKTpoHHOTO cTpoeHus J0C.
4. Konnenmus apomatnarocty B D0C.

2 Peaknunonnas 1. Kimaccudukaiusi OCHOBHBIX THIIOB PeaKIuii B peareHToB | Jlekmum,
CHOCOOHOCTH AIeMeHTo- | ¢ yyactuem J0C. CEMMHAPBHI,
OpTraHUYECKUX 2. [peBparieHus TUTaHI0B B KOOPIWHAIIMOHHOMW cdepe CaMOCTOSsITeTIbHAS
COETMHEHHIA. METaJIJIOB. pabota

3. OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE IPEBPALICHUS
METaJIOOTPAHUYECKUX COCAMHEHHH.

4. Paznuums B ctpoeHuH U cBoricTBax DOC B Ta30BOH,
JKUIKOW U TBEpOU (hazax.

5. CH-kucnornocts 30C.

3 duznyecKkue MeTobl 1. SIMP-cieKTpOoCKOTHS B HCCIICIOBAHUHN CTPOCHUS U Jlexuuu,
HCCTICIOBAHMS peaknuoHHO# ciocoorocTr J0C. CEMHHAPHI,
CTPYKTYPBI U 2. Macc-cnexkrpometpus 0C. duznyeckue u CaMOCTOSTENbHAs
3IEKTPOHHOTO TEOPETUYECKHE OCHOBBI METO/IA. pabota
ctpoenust 20C 3. Metox pertreHocTpykrypHoro aHanmza (PCA), ¢oto-




(®2C) u penrrenodoroanekTporHo (ICXA)
CIEKTPOCKOIIHH.

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

5. CHEeKTPOCKOTHS dJICKTPOHHOTO TAPAMAarHUTHOTO
pesonanca (OI1P).

4 Opranndeckue 1. Oprannveckue IPOU3BOIHBIC METOUHBIX MeTALIOB (1 Jlexmmm,
MIPOU3BOHBIE rpymmna). CEMHHApHI,
HEeNepeXOHBIX . Opranuueckue mpou3BoAHbIC AMeMeHTOB Il rpymms. CaMOCTOSITeNIbHAS
3JIEMEHTOB . Opranndeckue mpou3BoAHbIe 31eMeHToB XII rpynmsl. pabora

. Opranudeckue mpou3BoaHbIe 31eMeHToB [II rpymmbr.

. Opranudeckue npousBoaHeie anemMeHToB XIII rpymnmsr.
. Opranudeckne MPON3BOIHbIE 31eMEHTOB X1V TpymsL.
. Oprannveckne MPONU3BOJHBIE ITEMEHTOB XV TPYIIIHIL.

— NN DN R WN

5 Opranudeckue . Knnaccudukanus MetanioopraHu4ecKux CoeAMHEHUH Jlexuuwy,
MIPOU3BOHBIE MEPEXOIHBIX METAJIOB 110 TUITY JIUTAHOB, CEeMUHapBHI,
NEPEXOAHBIX METAJUIOB | KOOPAMHUPOBAHHBIX C METAIJIOM. CaMOCTOSITETIbHAS
2. KapOoHWIbHBIE KOMIUIEKCHI TIEPEXOJHBIX METAIJIOB. pabota

3. 'uapuHble KOMIIEKCH EPEXOTHBIX METAJJIOB.

5. O6pa3oBaTesibHbIE TEXHOJIOTHHU
1. AktuBHBIE 00pa30BaTEIbHBIC TEXHOJIOTHH: JICKIIUW, CEMUHAPHI U TPAKTUYECKHE PAOOTHI.

2. ConpoBOXKJICHHE JICKIIUH BU3yaJbHBIMH MaTepuallaMd B BHJE CJaiI0B, OJATOTOBJICHHBIX C
UCIIOJIb30BAHUEM COBPEMEHHBIX KOMIIBIOTEPHBIX TEXHOJIOTUH, IPOECHUPYEMBIX Ha 3KPAH C IIOMOIIBIO
BHJIEOIIPOEKTOPA.

3. IlpoBeneHne MpakTHYECKUX PadOT B JIAOOPATOPHUSIX, ydacTHE OOYYAIOIUXCS B HAyYIHOU
paboTe U BBHIOJHEHUH HCCIIEI0BATENbCKUX TPOEKTOB.

4. Vcionp30BaHWe CIENHUATBHOTO TPOrpaMMHOro obecrneuenuss U VHTEepHET-pecypcoB ist
o0yueHUs B XOJI€ MPAKTUIECKUX U CAMOCTOSTENbHBIX PaldoT.

6. YueOHO-MeTOANYECKOE 00ecTIeYeHHEe CAMOCTOAITeIbHOM PadoThl ACIIHPAHTOB.

Bunsr camoctosTenbHON paboTHI:

B JIOMAIIIHUX YCIIOBHUAX, B YUTAJIHHOM 3aJi€ OMOJIMOTEKH, Ha KOMITBIOTEPAX C JOCTYIIOM K 6azam
JaHHBIX U pecypcam MHTepHeT, B m1abopaTopusix C JOCTYIOM K JIabopaTOPHOMY OOOpPYIOBaHUIO U
npudopam.

CaMmocTtosiTenpbHasi paboTa TMOJKPEIUIACTCS Y4eOHO-METOIUYECKMM H  HH()OPMAIHOHHBIM
oOecrieueHreM, BKJIIOYAIONIAM YYEOHUKH, Y4EOHO-METOIUYECKHUE IOCOOMs, KOHCTEKTHI JICKIUH,
yuyeOHOe U HaydHOe IIporpaMMHOe obecrieueHue, pecypcol MHTepHeT.

7. OneHOYHBbIEe CPEACTBA VIS TEKYIIero KOHTPOJIsl yCIieBaeMOCTH, IPOMEXKYTOYHOI aTTecTaluu
110 UTOraM OCBOEHMS TUCHUIIIUHBI

Ilenp KOHTpoONs - TmMoJyueHHMEe HHGOpMAIMM O pe3yiabTaTax OOYy4YeHHsS U CTENeHH HX

COOTBETCTBHS pe3ysbTaTaM 00yUeHUsI.
7.1. Texymuii KOHTPOJIb

Texymuii KOHTPOJIb yCIIEBAEMOCTH, T.€. IPOBEPKAa YCBOEHUS yueOHOro mMaTepuana, peryisipHO
OCYLIECTBIIsIeMasl Ha MIPOTSLKEHUM ceMecTpa. TeKyluuii KOHTPOJIb 3HAHUN y4allUXCs OPraHu30BaH Kak
yCTHBIN rpymnmoBoi omnpoc (YI'O).

Texymas camocrosiTenbHas paboTa acnMpaHTa HalpaBleHa Ha YIIIYOJICHHE M 3aKperuieHue
3HAHUM, U Pa3BUTHE MPAKTHYECKUX YMEHHUM aclIMpaHTa.




7.2. [IpoMesKyTOUHAS aTTeCTALMS
[IpomexxyTouHast arrecTauus OCYLIECTBJISETCS B KOHIIE CEMECTpa W 3aBepIIacT H3y4yeHUue
TUCHUILTUHBL « XUMHUS 3JIEMEHTOOPTraHUYECKUX coeqruHenuit». dopma aTTecTannu — 3a4er.

KoHTpoJsbHbIE BONIPOCHI K 3a4eTy:

1. TeOpeTI/I‘{eCKI/Ie MMPEACTABIICHUA O INPUPOAEC XHUMHUUYCCKHUX CBA3CH U SJICKTPOHHOM CTPOCHHUHN
SJICMCHTOOPTaHUYCCKUX COCIUHCHH.

Knaccudukanms snementoopranndeckux coeauHeHnii (D0OC). OCHOBHBIE 3Tanbl pPa3BUTHUS
xumun D0C. Ee BiusiHuE HA TEOPUIO XUMUUYECKOTO CTPOCHUS MOJIEKYJIIPHBIX CHCTEM.

OcHOBHbIE TIOJIOKEHHUST KBAaHTOBOM xumuu. YpaBHeHue Ilpenunrepa st aTOMHO-
MOJIEKYJISIPHOM CUCTEMBI Kak OCHOBa JJIi TEOPETUYECKOTO HCCIECJOBaHMUSI €€ CTPYKTYypbl U
AJIEKTPOHHOTO CTPOCHHUS. DJIEKTPOHHOE CTPOEHUE aTOMOB M MX HOHOB. ATOMHBIE OpOMTAlM U HX
KIaccuukanus.

AHanu3 3NEKTPOHHOTO CTPOEHUS MOJIEKYT B TepMHHAX 3(G(EKTUBHBIX 3aps/iOB HAa aTOMax U
3acesieHHOH (TIOPSIKOB) CBSI3EH.

ConpsixeHHble  MOJIEKYyJbl Kak Jjuranasl B D0C. DIEKTpOHHOE CTPOEHUE COMPSHKEHHBIX
MOJIEKYJI B 3JIEKTPOHHOM NpUOIMKeHur. MeTto Xiokkens. CXeMbl JIEKTPOHHBIX YPOBHEH SHEPruil u
MO annuia, 6yTaaveHa, aHHOHA [IUKJIONEHTaAUeHIIa, OEH30I1a ITUKIOOKTaTeTpacHa.

Konuenmus apomatuunoctu B xumuu JOC. [Ipumepsl MeTauIoOOpraHMuecKux apoMaTHUYECKUX
CHCTEM.

[Ipupona xumuyeckux cpsizeit B DOC. ['mOpuaHbie opOUTAIN U IPUHLIMIIBI UX UCIIOJIb30BAHUS B
KaueCTBEHHOW TEOpUU XMMHUYECKOTo cTpoeHus. Knaccudukanus tunoB xumuueckux cssizeir B D0C.
[Ipupona cBsi3u B 0J€(UHOBBIX, ALETHUICHOBBIX, LUKIONEHTAJUEHIWIBHBIX U apEHOBBIX KOMIUIEKCAX
MEePEeXOIHbIX MeTalioB. KpaTHbIe CBSI3U AJIEMEHT-YIJIEPOJ M SJIEMEHT-3JIEMEHT. MHOTOLEHTPOBbIE
CBSI3H.

CuMMeTpHs MOJIEKYJ M €€ UCIIOJIb30BaHUE B TEOPUH XxuMHudeckoro ctpoerus J0C.

MonekynsipHble OpOUTaId B OJIE(PUHOBBIX, AITMIbHBIX, [IUKIONEHTAAUEHUIBHBIX U apEHOBBIX
KOMIUIeKcaX. XUMHUYECKUE CBSI3U B AJIEKTPOHOAEHUIIUTHBIX MOJIEKYNIax (Ha MpUMepax MpOCTEHINX 1
MOJTMD IPUIECKUX TUIIPUAOB 00pa U KapOOPaHOB).

KayectBennsle crnocoObl omeHku cradbuiabHocTH DOC. IlpaBmio >Q@eKTHBHOrO aTOMHOIO
Homepa. [IpuHnunm n301006aTbHON aHATIOTUN U €r0 TPUOIMIKEHHUS.

Teopernueckue ocHoBbl crepeoxumun DOC. TloHsTHe 0 KOHpOpMaNMIX M KOH(UTYypanusx.
KoopauHnaiyionHele NOMUAIPBI, XapaKTepHbIE I KOOPAMHALUMOHHBIX uHcen 4,5,6. XupaabHOCTh
MOJIMDAPOHOB C MOHO- M OWACHTATHBIMM JHUraHaaMu. l[lnaHapHas XHpaTbHOCTh M ONTHYECKAs
aKTUBHOCTb METAJNIOKOMILJIEKCOB C  OJIe(UHOBBIMU, IMKJIONEHTAUEHUIbHBIMU, apEHOBBIMU
JTUTaHaaMu.

2. Peaknuonnas CIIOCOOHOCTH SJICMCHTOOPTaHNUYCCKUX COCIUHEHMI.

OcHoOBHBIE THUIIBI peareHToB (anmexTpodubl, HYKJI€O(DUITBI, MPOTO(UIIBI,
pagukoduibl,kapobenouasr). Knaccudukamus ocHOBHBIX THMOB peakiuid ¢ yuyactueM DOC. Peakiuu
M0 CBSI3M METaJUI-IHUraHj (peakius 3aMelleHus, MPUCOSIMHEHHS, STUMUHUPOBAHUS, (parMeHTaIHH,
BHEJIPEHUSI, OKUCITUTEIHHOTO MPUCOEINHEHNS, BOCCTAHOBUTEIIHBHOTO YTMMUHUPOBAHNSA).

[IpeBparieHuss NTUraHAOB B KOOPIWHAIMOHHON cdepe MeTawioB (CTPYKTYPHO HEKECTKUE
COCIMHEHMS, BHYTPUMOJEKYJSIPHBIE TIEPETPYNIUPOBKA U MoJieKyisipHas auHamuka O0C
(TayTOMETpHSI, METAJUIOTPOIIHSI, BHYTPEHHHUE BPAILIEHUS BOKPYT CBS3U METAJUI-TUTAH]).

OKHCIUTENTEHO-BOCCTAHOBUTEIBHBIC TTPEBPAIICHHS METANIOOTPAHUIECKUX COCTUHECHUM.

Paznuuust B crpoeHun u cBoiictBax DOC B ra3oBoil, xuakod u TBepuoi Qaszax. Ponp
MOJIAPHOCTU Cpelpl W crnenuduueckoid conpBanuu. MOHBI W HMOHHBIE Mapbl, UX pEaKIMOHHAs
criocobHocTs. PaBHOBecHass CH-kucnotHocTh, mkanel CH-kucnotHoctu, BhnusiHue crpoeHuss CH-
KHUCJIOT Ha paBHOBECHYIO CH-KMCIOTHOCTh, KHHETHYECKAs! KUCIOTHOCTh CH-KHCITOT.



3. dusnyeckue METOIbl UCCIIEIOBAHUS CTPYKTYPHI U JIeKTpoHHOTO cTpoeHust D0C.

SAMP-cniektpockonus (ummynbcHass SAMP-dypbe cnekrpockonusi, auHamudeckuii SIMP) B
HCCIIEOBAHUU CTPOCHUSI M peakiMOHHOU criocoOHOCTH DOC. Dusznueckue U TeOPETUUECKUE OCHOBBI
metona. Ilonstue 06 ocHoBHBIX SIMP-nmapamerpax: XHUMHYECKOM CIIBUI€, KOHCTaHTaX CIHH-
CIIMHOBOI'O B3aUMO/JICHCTBUS, BpeMeHax penakcauuu. O0nactu npumeHeHus B xumuun J0C: uzyuenue
CTPOEHHUS U TUHAMUKHU MOJIEKYJI, ONIPEJCICHUE IPUMECEH.

Macc-cnekrpomerpusi. Pu3ndeckrue U TEOPETUUECKHE OCHOBBI MeToa. O0iacT MpUMEHEHHUS B
xumun D0C: ycTaHOBJIEHUE COCTaBa U CTPOCHUS MOJIEKYJI, KAUECTBEHHBIM M KOJIMYECTBEHHBIM aHAIIN3
cMeceil (XpomaT O0-Macc-CIIEKTPOMETpHSl), OIpelieieHHe MHUKpOIMpUMecel, H30TOIMHBIM aHaIu3,
U3MEpPEHUE TEPMOXHMHUYECKUX I1apaMETPOB (PHEPIMM MOHU3ALMU MOJIEKYJ, SHEPrUU IOSBICHUS
MOHOB, JHEPrHMM IUCCOLUAIMHN CBsI3€i), M3yuYeHHE HOHHO-MOJEKYISPHBIX peakuuid, razodaszHas
KHMCIIOTHOCTb U OCHOBHOCTbH MOJIEKYJI.

Meroa pertreHocTpykrypHoro ananusa (PCA). dusnueckne u TeOpeTHUECKHE OCHOBBI METO/IA.
Obnactn npumeHenus B xumud DOC: YCTaHOBJIEHHE CTPOCHHUS MOJEKYI U KPHUCTAILIOB,
HCCIIE0BAHUE MPUPOIbl XUMUYECKUX CBS3EH.

®oro- (®IC) wu penrrenopotodnekrpoHHas (DCXA) cnekrpockonuu. Dusznueckue u
TeopeThdeckue OoCHOBbI MeToAoB. IIpumenenune B xumuu D0OC: n3ydyeHUE 3IEKTPOHHOIO CTPOCHUS
MOJIEKYJ1, U3MEPEHUE SHEPTUN HOHU3ALUH.

Ontuueckas cnekrpockonus (UK, YO, KP). ®uznueckue u Te0peTHYeCKUe OCHOBBI METOJIOB.
[Ipumenenne B xumuu DOC: yCTaHOBJIEHHWE CTPOEHHUS MOJEKYJ, M3Y4YEHHE JIWHAMUKHU MOJIEKYI,
M3MEpEHHE KOHILEHTpauuu. [IpuMeHeHne CUMMETpUM NpU HHTEPHPETALMH SKCHEPUMEHTAIBHBIX
CIIEKTPOB.

CrekTpockonus  3JIEKTPOHHOrO MapamMarHutHoro pesoHanca (OIIP). @wusuueckue wu
TeOopeTu4ecKkrue OCHOBbI MeT0/10B. [Ipumenenue B xumun D0OC: ycTaHOBJIEHHE CTPOEHUS PAUKAJIOB,
M3y4YeHUE JUHAMUKH MOJIEKYJI U MEXaHU3MOB PAIUKAIbHBIX PEAKLIUN.

4, OpraHI/I‘leCKI/IC IMPOU3BOAHBIC HCTICPCXOJAHBIX 3JICMCHTOB.

Opranudeckrie MPOU3BOAHBIE MIEIOYHBIX MeTaioB (I rpymma).

JIMTHITHOOpTraHWYECKUE COCIMHEHUs, WX CBOWCTBA, CTPOCHHUE, METOAbl TIOJIYyYECHHUS U
MIPUMEHEHNE B OPTaHUYECKOM CUHTE3E.

Oprannueckue COeTMHEHUS HATPUS U KU,

Peakuust merannupoBaHusa. ApoMaTHYeCKHEe aHUOH-PAJAMKANbl: 00pa3oBaHUE, CTPOCHHUE,
CBOMCTRA.

Oprannueckue Npou3BOAHbIE A1eMEeHTOB I rpynmsl.

MarauilopraHi4ecKrue COEIUHEHUA: MOJIy4eHue, CTpOeHHue, CBOMCTBA. Poiib pactBOopuTENs B
CHUHTE3€ MArHHMOpPraHW4eCKNX COeAWHEeHMN. PeakIMoHHas CMOCOOHOCTh MarHUHOPraHUYEeCKUX
COEAMHEHHI U UX MPUMEHEHHUE B OPTAHUYECKOM U METAJUIOOPTAaHNYECKOM CHHTE3E.

Opranunueckue Npou3BoaHbIe 351eMeHTOB XII rpynmsl.

[IuHk- ¥ KagMUMOpPraHWYECKUE COEAUHEHMS: TIOJyYEeHHE, CTPOCHHE, CBOMCTBa. Peakuus
Pedopmarckoro.

Oprannueckue COEIMHEHHsI PTYTH: IIOJIy4eHHE, CTPOEHHE, CBOWCTBAa. MepKypupoBaHue
apomaTuyeckux coenuHenuii. Peakiusa HecmesHoBa.

CummMmeTtpusanus Hu JCTIPOTIOPIIMOHUPOBAHHE PTYTHOPTaHUYECKHUX COCTUHCHHI.
Pryrboprannueckue COeMHEHUsS B CHHTE3€ OPraHMYECKUX NPOM3BOJIHBIX JIPYTUX METAUIOB H
OpraHHYe€CKOM CHUHTE3E.

Oprannueckue npou3BoaHbie 351eMeHToB Il rpynmsbl.

Bopoprannueckue coenuHeHus. OCHOBHBIE THUIIBI COCIUHEHUW, CUHTE3, CBOWCTBA, PEAKIIUH.
'unpoOopupoBaHWe HEHACHIMICHHBIX COCIUHEHHM, PETHOCENEKTUBHOCTh peaknuu. [IpumeHeHue
OOpOpPraHUYECKUX COCTMHEHUN B OPraHMYECKOM CHHTE3E.

KapOopanbl, MertaiiokapOopaHbl, TMoOJyueHHE, CBOWCTBA. OCHOBHBIE THIIBI KapOOpPaHOB.
Hxocasapuieckne kapOopaHbl, OCHOBHBIE PEAKITUH.



AJIOMUHUIOpranndeckue coeauHeHus. OCHOBHBIE THUIIBI COEIMHEHUW, CUHTE3, CBOMCTBA,
peakuuu. Karamuzatopsl Ilurnepa-Harra. [lpumeHeHue anoMUHMMOPraHMYECKHMX COEAUHEHHUH B
MIPOMBILIJIEHHOCTH U OPTaHUYECKOM CHUHTE3E.

Opranudeckue npousBoaHble 3neMeHToB XIII rpynmnsr.

lannuii-, wHAMI- W TaTUHOPraHUYECKUE COCAUHEHUS: IOJIYyYEHUE, CTPOEHHUE, CBOMCTBA.
[IpuMeHeHne TanuHOPraHNYeCKUX COCIMHEHU B OPraHUYECKOM CUHTE3E.

[TonydyeHre MoOTYNPOBOJHUKOBBIX MAaTEpUATIOB METOJOM ra3o(a3HOTO pa3lioKEHUs TaJUIHii- U
WHIUMOPTraHUYECKUX COEIUHEHHM.

CpaBHHTENIbHAsT PEaKIMOHHAS CIOCOOHOCTh OPraHWYECKUX MPOU3BOAHBIX 3iieMeHTOB XIII
TPYIIIIBI.

Opranudeckue Npou3BOAHbIE 311eMEHTOB XIV rpynmsl.

Kpemuuitoprannueckue COeIMHEHMs: TIOJIy4€HHE, CTPOCHHE, CBOKCTBA.

I'uppocunmivpoBaHue HEHACBHILIEHHBIX NPOU3BOAHBIX. llonnopranocunokcansl. CHIMIIOBBIE
s¢upsl. Kpemuuiiopranuieckre coeIMHEeHUs. B OPraHMYECKOM CUHTE3€ U ITPOMBIIIIICHHOCTH.

I'epmanuii-, 010BO- M CBUHLEOpPraHUYECKUE cOeAUHEHUA. OCHOBHBIE THUIIBI COEAUMHEHMI,
MOJIy4YeHUE, CTPOEHUE, CBOMCTBa M peakuuu. [IpencraBieHue O TUIEPBAJICHTHBIX COEAMHEHUSX.
[IpakTHueckoe NCIoNb30BaHUE OPTaHUYECKHUX ITPOU3BOAHBIX IEeMEHTOB XIV rpynisbl.

Coenunenus sneMeHTOB XIV rpynmbl € S-CBSI3bIO AJIEMEHT-3JIEMEHT: CHHTE3, CTPOCHHE,
CBOMCTBA.

Coenunenusa snemeHTOB XIV Trpynmbl ¢ KpaTHBIMH CBSI3IMHM 3JIEMEHT-3JIEMEHT: CHUHTE3,
cTpoeHue, cBorcTa. [IpobiemMa ABOECBA3aHHOCTH B XUMHUH DJOC HETIEPEXOIHBIX SJIEMEHTOB.

Oprannueckue Npou3BOAHbIE JIEMEHTOB XV IPYIIIIbIL.

Opranuueckue MmpousBojHble (pochopa U MBIIIbSIKA, OCHOBHbIE TUIIBI COCAMHEHUN BBICIIEH U
HU3IIEH CTENneHelW OKHUCIEHHS, METOAbl CHUHTE3a, CTPOEHHUsA, CBOMCTBA. [eTepouukiInuecKue
coequnenust ¢ocpopa. Peakums Burrwra. IIpumeHeHne Opruveckux MPOU3BOAHBIX AIIEMEHTOB V
IPYIIIbI B IPOMBIIIEHHOCTH, CEIbCKOM XO35IIICTBE, MEAUIIMHE.

CypbMa 1 BUCMYTOPraHU4ECKHE COETMHEHUSI.

5. Opranuveckue mpou3BOAHBIC MEPEXOTHBIX METAJLIOB.

Knaccudpukanus MeTangoopraHM4ecKuX COEIMHEHUN TEepeXOJHBbIX METauIoB 10 THUIY
JIMTaH/10B, KOOPAMHUPOBAHHBIX C METAJIJIOM.

Kap6oHunbHbIE KOMIUIEKCHI IEPEXOIHBIX METAIIIOB.

OcCHOBHbBIE THIBI KapOOHMIIOB MeTalioB. MeToAbl CHUHTEe3a, CTpoeHue U peakuuu. KapOonunar
aHUOHBI, KapOOHMJ rajoreHu 1bl, kKapOoHuaragpuasl. [Iprpona cBsa3u MeTam-kapOOHNUI.

MertannkapOOHUIbHBIE KJIACTEPbl TMEPEXOJHBIX MeTalioB. OCHOBHBIE THIIBI, IOJyYEHHE.
CrepeoxuMHuecKasi HEXKECTKOCTb: MUTpanus KapOOHWIBHBIX, THAPHIHBIX, YIIIEBOJIOPOIHBIX
JUTUHIOB U METaJUTMYecKoro octoBa. [IpeBpalieHusi yrieBoAOpOAOB Ha KIIACTEPHBIX KapOOHMIIAX
METaJIJIOB.

[IpakTHyeckoe NpuUMeHeHne KapOOHUIIOB METAJIOB.

['unpuaHbIe KOMIUTEKCHI TEPEXO0IHBIX METALIOB.

OCHOBHBIE THIIbI BOJOPOJIHBIX KOMIIJIEKCOB EPEXOAHBIX MeTaioB. CoelMHEHNs C BOJOPOIHBIM
aTOMOM: MOHO-, OM- W monusiiepHble. COeMMHEHHsS C TEePMUHAIBHBIM M MOCTHKOBBIM aTOMaMH
Bozopoaa. CoeAMHEHHsI C MOJIEKYJISIPHBIM BOJIOPO/IOM: CHHTE3, CTPOEHHE, CBOMCTBA. XapaKTep CBS3U
METaJIII-BOJIOPO/I, €€ MOJIIPHOCTH, BO3MOXKHOCTh AMCcoUaliy. B3anmHubie mpeBpalieHust BOJOPOIHBIX
KOMIIJIEKCOB U OPraHMYECKUX COEAMHEHHH MEepeXoJHbIX METAIOB. PoJb BOJIOPOAHBIX KOMIUIEKCOB B
METAJIJIOOPTaHUYECKOM CUHTE3€ U KaTalln3e.

KapOeHoBble 1 KapOMHOBBIE KOMIUIEKCHI IEPEXOAHBIX METALIOB.

KapOeHnoBbie KOMIUIEKCHI TEPEXOAHBIX METAUIOB. OJEKTpOHHOE cTpoeHue. KapOeHoBbie
komruiekcel @umiepa. Kapoenossie komiuiekcsl Illpoka. Meronsl cuHTe3a KapOEHOBBIX KOMIUIEKCOB
Odumepa (mo Gumepy, no Jlvnmepry). Peakiuu kapoeHOBBIX KoMITIekcoB Dumiepa (HyKiIeoPpuiIbHOE
npucoequHenne k C), nenporonupoBanue cBszeil C-H. Ponp kapOeHOBBIX KOMILJIEKCOB B
karanu3e(meraresuc onedunoB). Mcmnonbp3oBaHre B TOHKOM OpraHMyeckoM cunrese. Peakuus [lerua.
Mertare3uc UUKIMYECKUX alKeHOB. KapOMHOBBIE KOMILJIEKCHI MEPEXOIHBIX METAJUIOB. DJICKTPOHHOE



ctpoenue. Kapounossie kommuiekcsl Oumiepa. Kapounossie komriekcsl [lpoka. CunTe3 KapOMHOBBIX
KOMIIJIEKCOB JIeHCTBHEM KHCIOT JIbtorica Ha kapOeHoBbIe KoMITIeKChl Pumepa. Peakun kapOMHOBBIX
KOMIIIEKCOB C HYKJI€O(QWIbHBIMU peareHTaMu. Posib kapOMHOBBIX KOMIUIEKCOB B KaTaJIM3€: METaTE3UC
U TIOJIMMEpHU3alMsl ATKUHOB.

KoMI1eKChI EPEXOIHBIX METAJIIIOB.

OOmiast XapaKTepHCTUKA CTPOCHUSI U YCTOWYMBOCTH. Pa3nuyHble TUIIBI CBSA3EH METayUI-TUTaH/.
CTpyKTYpHO-HEKECTKHE COCIMHEHNUS. BHYTpEHHSIS INHAMUKA MOJIEKYII.

Kommiekcrl MeTamuioB ¢ onepuHaMu.

Tunbl KOMIIJIEKCOB € JIMHEMHBIMM M LMKJIMYECKMMH MOHO- M THojuosnedpuHamu. MeTtoasl
IIOJIy4EeHUS, CTpOEHHUE, CBOICTBA. ITpupona CBA3U oneduHa c METAJIJIOB.
[ukno0yTanuerxene30TpukapooHui. Posb o1e(MHOBBIX KOMIUIEKCOB B KaTajH3e.

ALEeTUIIEHOBBIE KOMILIEKCHI.

Tunsl aneTWIEHOBBIX KOMIUIEKCOB. MeTOIbl MONY4YEeHMs, CTpOEHue, cBoilctBa. MoHO- u
OMMeTaJUIMYECKHE KOMIUIEKChl. ALETHIICH-BUHUIIMIEHOBAs IEeperpyniuupoBKa B KOOPAMHALMOHHON
cepe METaUIOB KaK METOJ CHHTE3a BHHWIMJCHOBBIX KOMIUIEKCOB. AIIETHIIEHOBBIE KOMILJICKCH B
KaTajause.

ANnnnabHbIE KOMIUIEKCHI.

Tuns! annuibHbIE KOMILUIEKCOB. METO/IBI CUHTE3a, CTPOEHUE, peakuuu. Poip B kaTanuse.

[{ukoneHTaueHWIbHbIE KOMILJIEKCHI.

Tunsr kommuiekcoB. CtpoeHue. MetajuioneHsl: (GpeppoleH, HUKeNeleH, kobanbToueH. CHuHTes.
PeaknmonHast crocoOHOCTh (3aMelIeHHE B JIMTAHJAE, PEaKIUH C Pa3pbIBOM CBS3M METAJLI-KOJIBLIO,
penokc-peakiuu). MeTauIoNeHNIaIKWIbHbIE KaTHOHBL. [{MKIIONneHTa ueHUIbHbIE TPOU3BOIHBIE
TATaHA W UUpKOHMs. Tumbl KomiuiekcoB. CHHTE3, NPUMEHEHHWE B KaTajllu3e IPOLECCOB
IIOJINMEPU3ALUH. [{uknoneHTaaueHUIKapOOHUIIbHbIE KOMILJIEKCBI. Cunres. Xumus
LUKJIONIEHTaUEeHUIIMapTraHeTpuKapOOHIa (IMMAaHTPEHA).

[{uknoneHTaqueHnIKapOOHMIIbHBIE KOMILJIEKCHI JKele3a, KoOanbTa, MoInOieHa.

ApeHOBBIE KOMIUIEKCHI.

Tunsl apeHOBBIX KOMIUIEKCOB. buC-apeHOBbIE KOMIUIEKCHI XpoMa. MeToabl MOIy4YeHHs U
peakuuu. ApeHXpOMTPUKApOOHUIbHBIE KOMIUIEKCh. MeToibl nonydyeHust U peakiuu. [Ipumenenue B
OpraHMYECKOM cHHTe3€. KaTnoHHbIE apeHOBBIE KOMIUIEKCHI XKele3a U Maprania. CUHTE3 U peakiuy. .

bu- u nonusaepHble cOeTMHEHUS IEPEXOTHBIX METAJUIOB.

JIuneiinple OW- W TONMSJEPHBIE COEAMHEHHUS IEPEXOJHBIX METAJUIOB: CHHTE3, CTpPOEHHE,
cBoiictBa. [lpupoma cBsizu Merami-nurasi. CoeIuHEHUS € KpPaTHBIMU CBS3SIMH MeETaJlJI-METaJll.
KnacrepHble (kapkacHble) COEIMHEHMS NEpPeXOJHBIX METaJUIOB. BakHeiline CTpyKTYpHbIE THIIbI
KJIAaCTEpOB, UX MHUHUMAJbHbIE U MaKCHUMaJIbHbIE pa3Mepbl. DJIEKTpOHHOE cTpoeHue. CBOMCTBa U
JUHAMHUKA MOJIEKYIL.

Karanutuueckue mpoueccsl € y4acTHEM METANIOPraHMYECKUX COEAMHEHUN NEepexXOoIHBIX
METAJIJIOB.

Onuromepuzauus oJdepUHOB U  aleTWIeHOB. HukeneBble KOMIUIEKCHI B KaTallu3e
onuromepusanuu stuieHa. L{ukimoonuromepusanus (cuctemsl, coaepsxkaiiye Hukenb (0) u auHelHas
onuromMepusamnus OyranueHa (cucreMsl, coaepxamue namwtaanit (0)). Luknuueckas tTpumepusanus u
TeTpaMepu3alis alleTHICHOB (CUHTE3 POU3BOIHBIX OCH30 1A U IIMKJIOOKTATeTPacHa).

[Tonumepuszanust oneguHoB: KaranuzaTopsl Llurnepa-HaTtta, monusTuieH, MOJUIIPOIUICH.
Crepeocrienuduueckas moiauMepusanus OyraiueHa.

W3omepusanus oneduHOB: Murpanust ABOMHON CBS3M C YYacTHEM METaUIAIKWIbHBIX U
METaJUTAJTWIIBHBIX HHTEpMEANaToB. Peakius MeraTe3unca ojaeprHOB.

['oMorenHoe ruiprpoBaHue: KOMIUIEKCHI C MOJIEKYJIIPHBIM BOJIOPOAOM, MEXaHU3MbI aKTUBALUU
BOJIOPOJIa, POJMEBBIC, KOOAJIbTOBBIE M pPYyTEHHEBbIE KaTann3aropbl. CelleKTUBHOE TUIPUPOBAHHE.
ACHUMMETPUUYECKOE TUAPUPOBAHUE.

Karanutudeckue mnpeBpaiieHusi MOHOYIJIEPOAHBIX MOJIEKYN; OKCO-CHHTE3: KOOalbTOBBIE H
poaueBsie Katanu3zatopbl. Cunte3 @umepa-Tpomma. Kordepcus BoasHoro raza. KapoonmimmpoBanue
U TaApOoKapOOHMINPOBAHHE.

Oxuciienue oe(UHOB: 3MOKCUANPOBAHUE, KaTAIU3UPYEMOE MEPEXOJHBIMH MeETaJUIaMu.
IlonyueHue aneranpaeruia 1 BUHWIAIETaTa U3 ITHIICHA.



AnmuipHoe ankwmpoBanue CH-, NH- m OH-opranmyeckux coeauHEeHUN B YCIOBHAX
METAIJIOKOMIIJIEKCHOTO KaTanu3a. MOHO-, - U MOJIMJIEHTAaTHBIBE JIMTaH/bl. XUPAJIbHBIE JTUTAHbI U
aCUMMEPTUYECKHUI CUHTE3.

Mertare3uc oneuHOB U alleTUICHOB. Peakius Kpocc-coueTaHusl.

OcHOBHBbIE Npe/ICTaBIEHUs ONOMETAITIOPTaHNYECKON XUMUU.

[lonatue o mertaiwiopepMeHTax: XJIOPOPHUIUI, UTOXPOMBI, (eppeaokcuHsl, BuTamMuH Bl12;
cTpoeHue U ouonornyeckue GyHKuuu. IlpumeHeHne MeTalIoOpraHun4eCKUX COeIMHEHUN B METULIMHE.

Oprannyeckue coeaunenus f- snementoB. [IpencraBnenust 00 OpraHMYECKUX COEAMHEHUSX f-
3JIEMEHTOB. BakHeilue cTpyKTypHbI€ TUIIbI, METO/bI CUHTE3a, IPUPOJA CBA3H, AUHAMHUKA MOJIEKYIL.

10.

11.

12.

8. YueOHO-MeTOANYECKOE U HH(POPMAINIMOHHOE 00ecTieYyeHne TUCIUIIUHbI

OcHoBHasi IuTEepaTypa
PeytoB, O. A. Opranuveckas xumusi: B 4-x 1. T. 1 / O. A. Peyros, A. JI. Kypu, K. I1. Byrun —
M.: bunowm. JlaGoparopus 3Hanuii, 2014. — 567 c.
Peytos, O. A. Oprannyeckast xumusi: B 4-x 1. T. 2/ O. A. Peyros, A. JI. Kypu, K. I1. Bytun —
M.: bunowm. JIaGoparopus 3Hanuii, 2014. — 623 c.
Peyros, O. A. Oprannyeckas xumusi: B 4-x . T. 3/ O. A. Peyros, A. JI. Kypu, K. I1. bBytun —
M.: bunowm. JlaGoparopus 3Hanui, 2014. — 544 c.
Peyros, O. A. Oprannyeckast xumusi: B 4-x 1. T. 4 / O. A. Peyros, A. JI. Kypu, K. I1. bBytun —
M.: bunowm. JlaGoparopus 3Hanuii, 2014. — 726 c.
Cwmur, B. A. OCHOBBI COBPEMEHHOT0 OPTaHUYECKOro cuHTe3a. Y4yeOHoe nocodue / B. A. Cmur,
A. 1. Junsman. — M.: bunom. Jlaboparopus 3uanuii, 2014. — 750 c.
OnpienOpoiix, K. Meramnooprannueckas xumus / K. Dnpmenbpoiix. — M.: bunowm.
Jlabopatopus 3Hanui, 2014. — 750 c.

JlonoIHUTeIbHAS JTUTepaTypa
Adanacoes, b. H. ®usnueckas xumus / b. H. Adanacees, 10. I1. AkynoBa. — M.: Jlans, 2012.
—464 c.
bapeinok, B. T1. Bezgecymuii xuBoTBOpHBIN kpemHMii; MoHorpadus / B. I1. bapsimok, M. I'.
Boponkos. — Upkytck: UpI'TVY, 2014. — 276 c.
Boponkos, M. I'. I'eHe3uc 1 3BOIIOMUA XUMUN OPTaHUYECKUX COCIMHEHUN IepMaHus, 0J0Ba U
ceunia / M. I'. Boponkos, K. A. A63aeBa, A. 10. ®enopun; UpUX um. A. E. ®aBopckoro CO
PAH. — HoBocubupck: Akagemuueckoe u3zi-Bo «l'eo», 2012. —214 c.
Boponkos, M. I'. O xumuu u xu3nu: 70 jet uaeit, uccienoBanuii u cepuenut / M. T
Boponkos; UpUX um. A. E. ®daBopckoro CO PAH. — HoBocubupck: AkageMHyeckoe U3/1-BO
«"eox, 2014. — 410 c.
Boponkos, M. I'. Cunanonsl. OT 3emMepoB K MOHOMEpaM, oauromMepaMm 1 noiaumepam / M. I
Boponkos, C. B. bacenko; UpUX um. A. E. ®aBopckoro CO PAH. — Hoocubupck:
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HNurepHer-pecypcsl
HOCTYH K DJJICKTPOHHBIM HAayYHbIM I/IH(I)OpMaI_II/IOHHLIM pecypcaM OCYLICCTBIILACTCA YCpPE3

cepsep LlenTpanbHoii HaydHOW 6MOIMOTEKH MpKYyTCKOro Hay4HOro IIeHTpa:!

1. http://pubs.acs.org/ - XKypuaner 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/ - YKypuauner usnarenscrsa Taylor&Francis
http://www.sciencedirect.com/ — Xypuass! uznarenscrsa Elsevier — Freedom Collection
http://link.springer.com/ - YXKypraisl u3narenscra Springer
http://www.springerprotocols.com/ - JKypuamel 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/ - baza ganueix SCOPUS

Nookrwn

9. MarepuajibHO-TeXHUYECKOe o0ecneyeHne y4eOHOH AUCHUIIINHBI

Jly11 0cBOEHMSI TPOrpaMMBbl OOyUYEHUS U [Tl BBIMOJIHEHNUS HAYYHO-UCCIIE0BATEIbCKUX padoT Mo
TeMe JUCCepTallMM KaKJOMYy AaclUpaHTy MpPeAoCTaBICHO WHAMBHIyalbHOE pabodyee MecCTo,
00Opy/IOBaHHOE  TPUTOYHO-BBITSKHOM  BEHTWJIALMEH,  BOJONPOBOIAOM,  BOJOOTBEACHHUEM,
BO3JyXOBOJOM. ACHHpPaHTBl HMEIOT BO3MOYKHOCTh HCIIOJIb30BaTh MAaTE€PUAIbHO-TEXHUYECKHE
cpeacTBa J1abopaTopuil, B KOTOPBHIX BBIMOJHSIOT KBAIU(UKAIIMOHHBIE U TUCCEPTALMOHHBIE PaOOTHI
(oprrexHuKa, peaKTHBBI, pPACXOJHBIE MaTepuanbl, JabopaTopHas TOCyJda, HW3MEPHUTEIbHOE
o0opymoBaHue).

OCHOBY = MaTepUAIIbHO-TEXHUYECKOH 0a3bl HMHCTUTYTa  COCTaBISIOT  J1Ba  IU(PPOBBIX
mynbTHsACpHBIX  Dypbe-ciektpomerpa AMP (DPX 400 u AVANCE 400), peHTreHOBCKHit
madpakromerp Bruker D8 ADVANCE, pentrenoBckuii audpakromerp D2 PHASER,
nH(ppakpacapii Dypre-criektpomerp Vertex 70 ¢ Paman mnpucrtaBkod, uH(pakpacHbii Dypbe-
cektpomerp Excalibar HE 3100 Varian, mukpoanammzarop Flash EA 1112 CHN-O/MAS 200,
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mukpoananuzarop Termo Flash EA 2000 CHNS, OIIP-cnexkrpomerp ELEXSYS ES580, ycranoska
HAHOCEKYHJIHOTO HMITyJIbcHOro (hoTonmsa, xpomatomacc-criektpomerp QP-5050A, xpomaTtomacc-
cnekrpomeTp Agilent 5975 ¢ xumunueckoit monuzammeit, TanaemMusii TOF/TOF macc-criektpomerp
Ultra Flex, snexrponusii mukpockon TM 3000 Hitachi, cnekrpoduyopumerp FLPS920 Edinburg
Instruments, Y ®/BUI-cnektpomerp LAMBDA 35 u qusnbkomeTp.

Jlnst mpoBeleHHST KBAaHTOBO-XMMHMUYECKHMX pPACUETOB MMEETCS BBIYMCIHUTENbHBIA KJIacTep
39I'/112I'6/14T6 u HeoOxomumoe nporpammuoe odecnieuenne (GAUSSIAN, GAMESS, DALTON u
DIRAC).

ABTOp-cOCTaBUTENb PabOYeH MPOrpaMMbl TUCIUIITNHBL:




