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PaGouas mporpamma cocraBieHa B COOTBeTCTBUM ¢ DenepanbHbIM T'OCYAAPCTBEHHBIM
0o0pa3oBaTeNbHBIM CTAaHAAPTOM BBICIIETO 00pa3oBaHMs 1O HampaBieHHo moaroroBku 04.06.01
Xumudeckue Hayku (YpOBEHBb MOJTOTOBKH KaApoB BhICIICH KBanudukamuu) (yrBepkaeH [Ipukazom
MunucrepcTBa oopazoanus U Hayku PD ot 30.07.2014 Ne 869)

PABOYASA TITPOTPAMMA PACCMOTPEHA N OAOBPEHA nHa 3aceganuu Y4eHOro coBeTa
NpUX CO PAH npotokon Ne 7 ot 30 mas 2018 r.

ViV Y7/ v / !
HauanbHuk oTaena acnupanTyphl K.X. H. % //M H.H. Tpodumona

1. Heau v 3a1a4u y4yeOHOM TUCIUIIIMHBI

PaccmarpuBaeMasi AMCHIMIUIMHA OTHOCUTCS K AJIGKTUBHBIM JUCIMIUIMHAM TIPU TOJTOTOBKE
acIMpaHToB, oOyuaromuxcs 1o npopuio OpraHudeckas XuMusl.

Heabro wu3yveHHss AUCHHUIVIMHBI SBJseTCs TNpuoOpereHre (yHIAMEHTAIBHBIX 3HAHUH W
NPAaKTUYECKUX HAaBBIKOB, HEOOXOMUMBIX JUISI TMPO(ecCHOHANBHOM Hay4yHO-HCCIIEA0BATENbCKOM,
WHHOBAIlMOHHOW H 00pa30BaTEbHON JIEATEIBHOCTH B OO0JACTH XUMHH JJIEMEHTOOPTaHUYECKUX
COCMHEHMH; (opMUpOBaHUE 0000IMIAIONICH TEOpeTHUECKON 0a3bl Ui M3ydeHHs (yHIaMEHTAIbHBIX
OCHOB XUMHH DJIEMEHTOOPTaHMYECKUX COCTMHEHUIN M BOBMOKHOCTH MX MCIIOJIb30BaHHS HA IMPAKTHKE.

3agauu:

e (opmupoBaHHe y 00yJaroImuxcst COBPEMEHHBIX npeICTaBICHUN 0 XUMHHA
AJIEMEHTOOPTaHUYECKUX COCTUHCHUH, €€ POJIM M 3HAYMMOCTH B COIOCTABICHHUH C JPYTHMHU
XUMHWYCCKUMH HAYKaMU,

® OCBOCHHME HAaBBIKOB TEOPETUYECKOI'O aHAJM3a PE3yJbTaTOB IKCIICPUMEHTAIBHBIX HCCIICIOBAHUN
B 00JIACTH XUMHU;

® OCBOCHHE METOIOB INIAHMPOBAHUS IKCIIEPUMEHTA H 00pabOTKH COOCTBEHHBIX MCCIIEIOBAHUN;

e 0o0yuYeHHE YMEHHUIO CUCTEMaTHU3UPOBATh U 0000IIaTh Pe3yabTaThl COOCTBEHHBIX MCCIIEIOBAHUN B
COITOCTABJICHUHU C U3BCCTHBIMU JIMTCPATYPHBIMU JJaHHBIMU

e oOyueHHE YMEHHIO O(OPMIIATH PE3yIbTaThl COOCTBEHHBIX MCCIICIOBAHUN B BHUJC ITYOJIMKAIIHIA,
OTYETOB, JOKJIAIOB.

2. Mecrto aucuuninnsl B ctpykrype OOII

2.1. YyeOnas nucuumummHa b1.B.JIB.1.1 «Xumusi 5JeMEHTOOPTaHMYECKUX COETUHEHUII»
BXOJIUT B BAPUATHUBHYIO YaCTh MEXAUCHUIIIMHAPHOTO npodeccruoHanbHoro moayis OOIL
2.2. JlanHas mporpaMma CTPOUTCS Ha IPEEMCTBEHHOCTH IPOrpaMM B CHCTEME BBICIIETO

oOpa3oBaHusi W mpenHasHaueHa i acnupantoB MpUX CO PAH, npomemgmux oOydeHue 1o
IIpOrpaMMe MOJArOTOBKH MAaruCTpOB WM CHELNUAINCTOB, MPOCIYIIABIIMX COOTBETCTBYIOIUE KYpPCHl U
uMes 110 HUM MOJIOXKUTEIbHbIE OLIeHKH. OHA OCHOBBIBAETCS Ha MOJIOKEHUAX, OTPAKEHHBIX B yUEOHBIX
IIpOrpaMMax yKa3aHHbIX YpoBHeH. JlJi1 OCBOEHUS IUCLMIUIMHBI «XHMHS 3JIEMEHTOOPTraHUYECKHX
COEIMHEHMI» TpeOyIOTCS 3HaHUS U YMEHMSI, IPUOOPETEHHbIE 00YUYaIOIIMMUCS B PE3yJIbTaTe OCBOCHUS
psiia AUCHUIUIMH (pa3/ieoB AUCIUILINH), TAKUX KakK:

—Teopernueckrie OCHOBBI OPraHU4ECKON XUMHH;

—PU3UKO-XUMHUYECKUE METO/IbI UCCIIEOBAHUS CTPYKTYPHI BEIIECTB,;

—OCHOBBI CTEPEOXUMUMU;

—Oprannyeckast XuMus;

—@du3nyeckas XUMUS;

—MexaHn3Mbl OPraHUYECKUX peaKLui;

—IIpumenenne cnekrpockonuu  SAMP nmd u3ydeHHs CTPYKTYypbl 3JIE€MEHTOOPraHUYECKUX
COCIUHECHUI;

—OCHOBBI KBAaHTOBO-XMMHUYECKOI'O MOJIEJIHUPOBAHUS CTPOCHHS MOJEKYJI U peaKlHOHHOU
CIOCOOHOCTH BEIIECTB.

2.3. luctumuimHa «XUMUS DJIEMEHTOOPTaHUYECKUX COSAMHEHHIT» HE00X0AMMa TIPH TTOATOTOBKE
K I'OCYJJapCTBEHHON UTOTOBOM aTTECTAlLUU.



3. TpeOoBaHusl K pe3yJibTATAM OCBOEHH S JUCUMIIJIMHBI
Hpouecc HU3YyUYCHUSA NUCHUIIIIMHBL «XumMus SJICMCHTOOPTaHNUYCCKUX COCIII/IHCHI/If/’I» HaITpaBJICH Ha

(dhopMHUpOBaHKE 3JIEMEHTOB CiEAYIOmUX KoMmreTeHnnid B cooTBercTBUM ¢ OOIl mo HampaBieHHIo
noarotoBku 04.06.01 Xumuueckue Hayku, npopmis Oprannyeckast XUMHSL:

>

Ilpogpeccuonanvnovie komnemenyuu:

BJaJicHHEe O0a30BBIMH MPEJCTABICHUAMU O TEOPETUUYECKUX OCHOBAX OPraHMYECKOH XHMUH,
MEXaHU3MaX OpPraHUYECKUX pEeakKlHil, CTEPEOXUMHUHU, XUMHUU DJIEMEHTOOPTraHUYECKUX U
BBICOKOMOJICKYJISIpHBIX coeaunenui (IT1K-3).

ITo okOHYaHUM U3yYEHUS TUCIUILIAHBI ACTTUPAHTHI JOJKHBI OyIyT:

3namo:

METO/Abl TOJIYYCHHUS, XMMHYECKHE CBOMCTBA W IPAKTUYECKOE HCIIOJIB30BAaHUE OCHOBHBIX
KJIACCOB AJIEMEHTOOPTAHUYECKUX COCTUHEHUN;

TUTIOBBIE  METOABl  DJEMEHTOOPTaHMYECKOTO CHHTE3a, HCIOJb3yeMbIE pPEareHThl |
obopynoBaHue;

MEXaHHU3MbI OCHOBHBIX PEAKIIHH, TOJX0/IbI U METO/IbI N3YICHHSI MEXaHU3MOB;

BIIUSTHUE CTPOCHUS HA PEAKIIMOHHYIO CITOCOOHOCTH JIEMEHTOOPTaHUYECKUX COCTMHEHUMH;
(UBUKO-XMMHYECKHAE METOJIbI UCCIICAOBAHUS CTPOCHUS dJICMEHTOOPTAHHYECKUX COCTUHEHUH 1
AIEMEHTOOPTAHUYECKUX PEAKIINIM;

COBPEMEHHYIO TMEpPUOJINYECKYIO JIUTEparTypy (KypHaibl) M SJICKTPOHHBbIE 0a3bl JAaHHBIX B
00J1aCTH XHMHH JJIEMECHTOOPTAaHMYECKUX COCIMHCHHMH W METOJIOB IIOMCKAa CBOWCTB U
MOJTYYEHUS DJIEMEHTOOPTaHUYECKIX BEIICCTB;

NPUHIUIIEI  TEOPETHYECKUX  PACUETOB CBOMCTB  AJIEMEHTOOPTAHMYECKUX  COCIMHCHHM,
TEPMOJMHAMHYCCKUX ¥ KHHETHUECKUX ITAPAMETPOB IIIEMEHTOOPTaHUICCKIX PEAKITHIA

pOJIb U MECTO XMMHH 3JIEMEHTOOPTaHUYECKUX COEAMHEHMH B cucTteMe (yHIaMEHTAIbHBIX
XUMHYECKHX HayK U MIPOU3BOJCTBE COBPEMEHHOW MHHOBAIIMOHHOW MPOIYKIIHH.

Ymemes:

BBI6I/IpaTB MCTOJbI U pCArCHTbI CHHTC3a 3JICMCHTOOPIaHUYCCKHUX COGHHH@HHﬁ;

IIpOBOAUTH PaA3ACIICHUC cMmecelt QJICMCHTOOPIraHUYCCKUX BCIICCTB U I/II[eHTI/I(I)I/IKaLII/IIO coCTaBa
" CTPOCHUA C ITIOMOIIBbIO XUMHUYCCKHUX U (I)I/ISI/IKO-XI/IMI/I‘IGCKI/IX MCTOAOB aHAJIM34a,

OCYHICCTBIIATEL MOUCK METOJ0B MOJTYYCHUSA U CBOICTB OJICMCHTOOPIraHNYCCKUX COCIMHECHHH C
HCIIOJIb30BAHHUEM COBPEMCHHBIX 0a3 JaHHBIX U ITOMCKOBBIX CUCTEM,

MpOBOAUTL MOJACIMPOBAHUC XUMHUYCCKUX peaKHI/Iﬁ C UCIIOJIb30BAHUCM TTOJIYSMITMPUYCCKUX U
HEOMITUPUYICCKUX KBAHTOBO-XUMHWYCCKUX METOOB.

Hmemv onvim:

IUTaHUPOBAHUS U TPOBCACHUS CUHTE3a 3JICMCHTOOPIraHUYCCKUX COCHHHCHHﬁ;

OYHCTKHU SJICMCHTOOPTAHNYCCKUX BCIUICCTB U I/II[CHTI/I(bI/IKaHI/II/I HUX CTPOCHUSA C UCITIOJIb30BAHUEM
XUMHNYECKUX U (1)I/ISI/IKO-XI/IMI/I‘-I€CKI/IX METO/J0B,

MOZACIINPOBAHUSA CBOICTB BCHICCTB HW MNMapaMCTpPOB JJICMCEHTOOPIraHUYCCKUX peaKHI/Iﬁ C
HUCIIOJBb30BaAHUEM KBAHTOBO-XUMHNYCCKHUX MCTOJ0B,

HalmMCaHUs HAYYHBIX OTYCTOB U cTaTeH.

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 aynuTopHbIX Camoct. | KOHTpOJIA
ayautopH. | Jlekry | JIa6 | IIpakr | KCP | pabota
1 | Xumus snemeHTo-
OpPraHUUYECKUX 72 36 18 - 18 - 36 3auer
COEIMHEHU I




4.2. Cogepxanne TUCUUIIMHBI
4.2.1. Pa3aeJnl TMCHUILIMHLI M BUALI 3AHATHI

Ne HaumenoBanue Bunbr yueOHOI paOOThI ¥ TPYIOEMKOCTD, U DopMEBI TEKYILIETO
2
pa3ieiioB U TEM Bcero | Jlexu. | Ilpakt | CP KCP KOHTPOJIS
yCIIEBaeMOCTH
Y CTHBIN TPyNIIOBOM
1 | Beenenue 2 2 - - - OTpOC, MUCbMEHHBIE
OTBETHI HA BOIIPOCHI
o YcrHbII TTOBOM
JluTuiiopraHnyeckue by
2 O — 7 2 2 3 - OIIpOC, TUCbMEHHbBIE
OTBETHI Ha BOITPOCHI
. Y CTHBIHN TPYIIIOBOM
Harpuiioprannyeckue pyH
3 COCTMHEHHS 7 2 2 3 - OTpOC, MUCbMEHHBIE
OTBETHI HA BOIIPOCHI
o YcrHbII TOBOH
Marunuiioprannyeckue by
4 COCTHHEHHS 7 2 2 3 - OIIpOC, NTUCbMEHHbBIE
OTBETHI Ha BOITPOCHI
o YcTHbIi TIOBOU
AOMUHUIOpraHUYECKUE Py
5 COCTMHEHTS 7 1 2 4 - OTMpOC, MUCbMEHHBIE
OTBETHI HA BOIIPOCHI
YcTHbIi TIOBOU
Bopoprannyeckue Thyn
6 O —— 7 2 1 4 - OTMpOC, MUCbMEHHBIE
OTBETHI HA BOIIPOCHI
o VYcTHBIN TpynnoBoi
Kpemuuitoprannueckue
7 COCTMHEHTS 7 2 1 4 - OIpOC, TUCbMEHHbBIE
OTBETHI HAa BOITPOCHI
YcTHbIi TOBOU
docdopoprannyeckue Thyn
8 COCTHHEHHS 8 2 2 4 - OTMpOC, MUCbMEHHBIE
OTBETHI HA BOIIPOCHI
VY CTHBIHI TPYIIIOBOH
Cenenopranuyeckue pynt
9 P — 7 1 2 4 - OTpoC, MUCEMEHHBIE
OTBETHI HA BOMTPOCHI
Temnmypoprannueckue Y CTHBIH IpYITOBO#
10 coeL[IZIEeII{)Hﬂ 7 1 2 4 - OIIpOC, MUCbMEHHBIE
OTBETHI HA BOIIPOCHI
Y CcTHBIN I'PYIIIOBOM
dTopopraHuyecKue pym
- )
11 S — 6 1 2 3 OTpOC, MUCEMEHHBIE
OTBETHI HA BOMTPOCHI
Bcero yacos: 72 18 18 36 -
4.2.2 Conep:xkaHue pa3ejioB U TeM JUCHHUIIHHDI
1. BBenenue

3agaun U mOpeaMer Kypca. TeopeTHueckoe 3HAYeHHME M NPAKTUYECKOe MpPUMEHEHUE
3JIEeMEHTOOpraHnyeckux coenrueHnil. Kimaccudukanus saeMeHTOOpraHMuecKux COeAMHEHHHN .

2. Jlutuiioprannyeckue coenHeHUsI

Oprannyeckue COENMHEHUs] JUTHUS. MeTolbl MOJYYEHUS U CTPOEHUE JIMTUHOPTaHUYECKHX
coeauHeHnil. Peakuuu nuTuiioprannyeckux coeauHeHuil. [lomuMepusanust aqKeHOB MO JEUCTBUEM
JIUTUHOPTAaHUYECKUX COCTUHEHHUI.

3. HaTpuiiopranuyeckue coeinHEeHH

Harpuiioprannueckne coenuHeHuss. Meroasl cuHTe3a. Peakuuu HaTpuHOPraHUYECKHUX
coeauHennil. Peakuus [lopsirnna. Peakius Bropua.




4, Marnuiiopranudeckue coeHHeHus!

Maruuiiopranudeckie coeiuHeHus. Xapakrtepuctuka. CpoiicTBa. Peakiuu BocCTaHOBIIEHUS C
y4acTHEM MarHuMOPraHWYECKUX COCIUHEHUH. MarHuiopraHudecKue COEIUHEHHUS KaK OCHOBAHMSI.
Marnuifopranu4eckre coeIMHeHus Kak Hykiaeodmisl. HekoTopsie paaukaibHbie peakiuu. CpaBHEHHE
(bU3MYECKUX U XUMHYECKUX CBOMCTB OPraHMYECKUX COCTUHEHHUM TUTHS, MarHUs U HaTPHSL.

5. AIIOMUHHIIOPpraHNYeCKUe COeTNHEeHUs

AnmroMuHUOpraHuyeckue coeauHeHus. Puznueckue M XUMHUYECKue CBOMCTBA. (OCHOBHBIE
peakuuu.  Metonst  monydyeHusi.  [Ipumenenme.  Ilomumepusaumss  (M30TakTHueckKass U
CUHIMOTAKTHYECKas).

6. bopopranuueckue coeiuHeHuUs!

Bopopranndeckue coenuHenus. Xapakrepuctuka. Kmaccudukanusa. KapGopansl. [IuGopaHsi.
Bopason. BODIPY (BOJIUITAN). Peaxtms Cya3yku.

7. KpeMHuiiopranmyeckue coeJ{nHeHU s

Kpemuuniiopranndeckue coeaunenus. Knaccudukanusa. Xapakrepuctuka. Cunadbl. CHINKOHBI
(monmuopranocunokcansl). Opranocunazanbl. CUIaTpaHsbl.

8. ®ocdopoprannyeckue coeTuHEHHs

dochopopranndeckue coenuueHus. Knaccudukanus. CTpyKTypHBIE BO3MOXKHOCTH (hocdopa.
Tayromerpus dhochopoprannueckux coenunenuii. ocunsl. Cpequue dpochursl. Kucnbie hochuTs.
Oxcunpl TpetnuHbix (pocunoB. Cpennue docdarel. Mnuasr Gocdopa. Peakums Burrura. Cunres
dbochopoprannueckux coeauHenuit. Peakmus Tpodumona-I'ycapoBoii. ®ocdorn. buomornyeckas
aKTUBHOCTH (pOCHOpOpPraHNUECKUX COCTMHEHUH. .

9. CeteHopranuy4eckue coeJMHeHHUs

Cenenoprannyeckue coenuHeHus. CeneHonbl. CeneHugpl. CeleHOHHMEBBIE COEIUHEHUS.
Cenenokcunpl u ceneHOHbl. CeleHOHOBbIE M CEJICHHHOBBIE KHCIOTHI W HMX IPOU3BOJHBIE.
CeneHokapOOHHUIIbHBIE COCTUHEHHUS.

10. Ternypoprannyeckue coeHeHUs!

Temnypoprannueckue COCIMHECHMUS. Temryponsl. Jlmopranunrerypubl.
Juopranunaurennypuasl. OpraHuiTeIUlypUHTPUTAIOTEHUABl U UX TMPOU3BOJAHBIC. TelTypuHOBBIC
KHUCJIOTHI ¥ UX TTPOU3BOAHBIC. JIHOPraHMITEITYypUNAIUTAIOTCHUIBI.

11. ®Topopranuveckmne coeTMHEHHUS

®dTopoprannueckue coeauHeHus. OCOOEHHOCTH (PUBMKO-XUMHYECKUX CBOWMCTB COCIUHEHUM,
copepkanx (GTop B CpaBHEHHWH C HerajgoreHupoBanHbiMu u Cl, Br-comepskamumu aHaJoraMu.
Meroapl TONy4eHHsI W PEaKIMOHHAsl CIIOCOOHOCTh COeNMHEHHH, coaepkammux F mpu Csp3, Cspz-
atome. @rtopunel cyppmbl. Peaknus Illumana. Dnextpoxumudeckoe ¢GTopupoBaHue. MeTomsl
MOJydeHUusT W peakuuu (GTOpUpOoBaHHBIX KapOeHOoB. dropupoBanHbie aHUOHBL. DdTOpOIEdUHBL.
dTOpalETUIICHBI.

5. O0pa3oBaTebHbIC TEXHOJIOTHH

1. AktuBHBIe 00pa30BaTENIbHbIE TEXHOJIOTHH: JEKIIMH, CEMUHAPBI U PAKTUYECKUE PAOOTHI.

2. CompoBOXKJICHHE JICKIIUH BU3yaJTbHBIMH MaTepUallaMd B BHJE CJAiI0B, IOJTOTOBJICHHBIX C
HCIIOJIb30BAHUEM COBPEMEHHBIX KOMIIBIOTEPHBIX TEXHOJIOTUH, IPOEHUPYEMBIX Ha 3KPAH C ITOMOIIBIO
BHJICONIPOEKTOPA.

3. IlpoBenieHne MpakTHYECKUX PAabOT B J1IaOOpaTOpHsX, ydacTUe OOydaroIluxcs B Hay4HOI
paboTe 1 BBHIOJHEHUH HCCIIeI0BATENbCKIX TPOEKTOB.

4. Vcrionb30BaHUE CIELMAIBHOTO MpPOrpaMMHOro obecneueHust U VHTepHET-pecypcoB st
o0OyueHus B XOJI€ MPAKTUYECKUX U CAMOCTOSITENIbHBIX PaloT.

6. YueOHO-MeTOAMYeCKOe o0ecnieyeHre CAMOCTOSITeIbHOI padoThl ACIUPAHTOB

Bupl camocTosiTenbHON paboTHI:

B JIOMAIITHUX YCJIOBHSIX, B UATAJILHOM 3ajie OMOIMOTEKH, Ha KOMIIbIOTEpax C AOCTYIOM K 0a3zam
TaHHBIX M pecypcam VHTepHeT, B 1a00paTOpHsiX C JOCTYIOM K JabOopaTOPHOMY OOOPYIOBAaHHUIO U
npudopam.



CaMocTtosTenbHass padoTa TMOJIKPEIUIICTCS yYeOHO-METOJIUYECKMM H  HWH()OPMAIMOHHBIM
obOecrieueHreM, BKJIIOYAIONINM YYeOHUKH, Y4EOHO-METOTUYECKHE IOCOOHUS, KOHCIEKTHI JICKIIHA,
y4e0HOE W HaydyHOEe MPOrpaMMHOE oOecrieueHue, pecypcsl IHTepHeT.

1. OIIeHO‘{HLIe CpeacTBa AJisl TEKylero KOHTpoJid yCcrneBaeMocCcTu, HpOMe)KyTO‘IHOﬁ aTrrecranmuu
o U TOramM 0CBOCHUSA JUCHUIIJIMHBI

Ilenp KOHTpoNs - moslydeHHMEe HMHGOpMALMM O pe3yjabTarax OOY4eHUs U CTENeHH MX

COOTBETCTBHS pe3ysbTaTaM OOy4EHHUsI.
7.1. Texkyumuii KOHTPOJIb

Texymmii KOHTPOJIb YCIIEBAEMOCTH, T.€. IIPOBEPKA YCBOEHUS y4eOHOro Marepuania, peryJisipHO
OCYILECTBIIsIEMAs HA MIPOTSHKEHUU ceMecTpa. TeKyImuil KOHTPOIb 3HaHUHM y4JalluXcsl OPraHu30BaH KaKk
ycTHBIHN rpynmoBoit onpoc (YI'O).

Texymas camocrositenbHas paOoTa acHMpaHTa HaIpaBlIeHA Ha YIIIyOJIeHHE M 3aKperuieHue
3HaHUH, U PA3BUTUE IIPAKTUYECKUX YMEHHM ACIIMPAHTA.

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

KOHTpOJ’IbeIe BOIIPOCHI K 3a4€TYy:

1. TeopeTnueckue NPEICTaBICHUS O NMPUPOJE XUMHUUYECKHX CBS3€H U 3JIEKTPOHHOM CTPOEHUU
2JIEMEHTOOPTaHNYECKUX COCTUHEHUM.

Knaccudukanusa snementooprannueckux coeauHeHuit (30C). OcHOBHBIE 3Tallbl Pa3BUTHS
xumuu J0C. Ee BnusHuE HAa TEOPUIO XUMUYECKOTO CTPOEHHS MOJIEKYJIIPHBIX CUCTEM.

OcHOBHBIE TIOJIO)KEHHUsSI KBAaHTOBOM xumuu. YpaBHeHue Ilpeaunrepa nans  aToMHO-
MOJICKYJISIPHOM CHCTEMBI KaK OCHOBAa JUIsI TEOPETHYECKOro MCCIEOBAHUSA €€ CTPYKTYpbl U
AJIEKTPOHHOI'O CTPOEHHUS. DJIEKTPOHHOE CTPOEHUE aTOMOB M MX HOHOB. ATOMHBIE OpOMTAIM U HX
KJIacCU(pUKALIHS.

AHanu3 3IEKTPOHHOIO CTPOEHUS MOJIEKYJT B TepMHHaX 3((EKTHBHBIX 3apsioB Ha aToMax U
3acesieHHOH (TIOPSIKOB) CBSI3EH.

ConpspkeHHble MOJIEKyJbl Kak jurasfsl B OOC. DIeKTpOHHOE CTPOEHUE COMPSKEHHBIX
MOJIEKYJI B 3JIEKTPOHHOM NpuoImkeHun. Metoa Xiokkens. CxeMbl JIEKTPOHHBIX YPOBHEH 3HEpruil u
MO amnmuina, 6yragueHa, aHnoHa IUKIONCHTaAUCHIIIA, OEH30J1a IIMKJIOOKTaTeTpacHa.

Konnenmus apomatnunocty B xumuu JOC. [IprMepsl METauIOOPraHUYECKUX apOMaTHYECKUX
CHCTEM.

ITpupona xumudeckux cpszeit B OC. I'nbpuanbie 0pOUTAIN M MPUHIMITEI UX UCIIONB30BaHUS B
KaueCTBEHHOW TeOpuu XUMHUYecKoro crpoenus. Knaccuduxamnus tunos xumuueckux csszeir B J0C.
ITpupona cBsizu B 0Je()MHOBBIX, ALETHJICHOBBIX, IUKIONEHTAJUEHWIBHBIX U apEHOBBIX KOMILJIEKCAX
MEepPEeXOIHbIX MeTayioB. KpaTHble CBSI3M DJIEMEHT-YIJIEPOJ M 3JEMEHT-3JIEMEHT. MHOIOLEHTPOBbIE
CBSI3H.

CuMMeTpHst MOJIEKYJ U €€ UCII0JIb30BaHNE B TEOPUH XuMuieckoro crpoeHust J0C.

MornexyssipHble OpOuTanu B OJC(PUHOBBIX, AUTWIBHBIX, TUKIONEHTAIUEHUIBHBIX U apeHOBBIX
KOMIUIeKcaxX. XMMHUYECKHE CBSI3U B AJIEKTPOHOJAEHUIIUTHBIX MOJIEKYNIax (Ha MpUMepax MpOoCTeHIInX U
MOJMRIPUYECKUX THAPUIOB Oopa 1 KapOOpaHOB).

KauectBennsie crnocoObr omeHku cradbmibHocTH DOC. IlpaBuno 3¢p¢heKTUBHOTO aTOMHOTO
HoMmepa. [IpuHiun n30100anbHOM aHAIOTUH U €r0 NPUOIMKEHHUS.

Teoperuueckue ocHoBbl crepeoxumuu DOC. IlonsitTue 0 KoHMOpPMALMAX U KOHPUTYpaLUsX.
KoopauHanyoHHble TOIMAPBI, XapaKTEpHbIE A KOOPAMHALMOHHBIX 4Hcen 4,5,6. XupaabHOCTb
MOJIMAAPOHOB C MOHO- M OWAEGHTATHBIMM JMraHaaMu. llnaHapHas XHpaldbHOCTh M ONTHYECKAs
aKTUBHOCTh ~METAJUIOKOMIUIEKCOB €  OJI€(UHOBBIMH, IMKJIONEHTAJAUEHWIBHBIMU, APEHOBBIMU
JIUTaHJIaMU.



2. PeakunoHHas criocOOHOCTh AJIEMEHTOOPTAHNYECKUX COCTUHECHUMN.

OcHoOBHBIE THITBI peareHTOB (anmexTpoduIbI, HYKJICO(DHUIIBI, MPOTODHUITBI,
paaukoduibl,kapoeHon 1), Knaccudukaius oCHOBHBIX THIOB peakuuii ¢ ygactuem DOC. Peaknuu
[0 CBSI3M METaJUI-IUraHj (peakuus 3aMelleHusi, IPUCOSANHEHUS, SIUMUHUPOBAHUS, (pparMeHTalUH,
BHEJIPEHUSI, OKUCITUTEIHHOTO MPUCOSIUHEHUS, BOCCTAHOBUTEIHHOTO SJIMMUHUPOBAHNSA).

[IpeBpamenusi JIUraHaoB B KOOPIMHAIMOHHON cdepe MeTaioB (CTPYKTYPHO HEXKECTKUE
COC/IMHECHMS, BHYTPUMOJCKYJSIPHBIC TMEPErPYNIUPOBKA U MOJeKyisipHas jauHamuka J0C
(TayTOMETpHSI, METAIIOTPOIIHSI, BHYTPEHHHUE BpAILLlEHUSI BOKPYT CBSI3U METAJUI-JTUTAH).

OKHCANTENEHO-BOCCTAHOBUTEIbHBIC TPEBPAIICHHUS METAINIOOTPAHUYECKUX COSTUHEHUH.

Pasnmuuus B crpoenmm u cBoiictBax DOC B ra30Boif, XuUIKOH W TBepaod ¢aszax. Pomb
MOJIAPHOCTU Cpelbl U crneuuduueckoi coiabBauuu. MOHBI M HOHHBIE Mapbl, WX pPEaKIMOHHAS
criocobHocTh. PaBHOBecHass CH-kucinotHocTh, mkanel CH-kucnotHoctH, BinusiHue crpoeHuss CH-
KHUCIIOT Ha paBHOBecHYI0 CH-KucI0THOCTD, KUHEeTHYeCcKas KucioTHocTs CH-kucnor.

3. dusnyeckue METOIbl UCCIIEIOBAHUS CTPYKTYPHI M AJIEKTpOHHOTO cTpoeHust J0C.

SIMP-cniektpockonusi (umnynscHas SIMP-¢dypbe cnekrpockonus, auHamuuyeckuii SAMP) B
HCCIIEIOBAaHUH CTPOCHUS M peakiMoHHOU criocoOHOCTH DOC. Dusznueckue U TeOPETUUECKUE OCHOBBI
metona. Ilonstue 00 ocHoBHBIX SIMP-nmapamerpax: XMMHYECKOM CIBUTE, KOHCTaHTaxX CIHH-
CIIMHOBOI'O B3aUMO/JICHCTBUS, BpeMeHax penakcauuu. O0naactu npumeHeHust B xumun J0C: uzydenue
CTPOCHHS Y TUHAMHUKHU MOJIEKYII, ONIpeeTICHUE IPUMECEH.

Macc-cnekrpomerpusi. DU3ndecKkrue U TEOPETUUECKHE OCHOBBI MeToaa. O0acTu MpUMEHEHHUS B
xumun J0C: yCTaHOBIIEHUE COCTaBa U CTPOCHUS MOJIEKYJI, KAUeCTBEHHBIN U KOJMYECTBEHHBIN aHATTN3
cMeceil (XpoMmaT o0-Macc-CIIEKTPOMETpUSl), OIpENeIeHUEe MUKPONpUMEced, H30TOIHBIM aHaIu3,
HU3MEpEHUE TEPMOXHMMHUYECKUX IapaMeTpoB (SHEPTUUM HOHHU3AIUM MOJEKYIN, JHEPrHuH TMOSBICHUS
MOHOB, DHEPIWH JUCCOIMAIMU CBs3€i), M3y4YeHHWE MOHHO-MOJICKYISAPHBIX peakuui, rasodasnas
KHCIIOTHOCTh U OCHOBHOCTH MOJIEKYII.

Meton penrreHoctpykrypHoro ananuza (PCA). ®dusnueckrue U TEOPETUYECKUE OCHOBBI METO/IA.
Ob6nactn mnpumenenus B xumud ODOC: yCTaHOBIEHHE CTPOCHHS MOJEKYJI M KpPUCTAIJIOB,
UCCIIEIOBaHUE MPUPOIbl XMMUUYECKUX CBSI3EH.

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

OnTnueckas cnexkrpockonus (UK, YO, KP). ®uznueckue u TeopeTnyeckue OCHOBBI METOJIOB.
IIpumenenne B xumuu DOC: yCTaHOBJIEHHE CTPOEHHUS MOJEKYJ, W3Y4EHHE IMHAMUKH MOJEKYII,
U3MEpeHue KOHLEHTpauuu. [IpuMeHeHHe CUMMETpUH NpU HHTEPIPETAUUU SKCIEPUMEHTATIbHBIX
CIIEKTPOB.

CrnekTpockonusi  3JEKTPOHHOrO mapamMarHutHoro pesoHanca (OIIP).  ®dusmueckue u
TEOpEeTU4YEeCKHE OCHOBBI MeTON10B. [IpuMenenune B xumun OOC: ycTaHOBJIEHHE CTPOEHUS PAIUKAJIOB,
U3Y4YE€HHUE JUHAMHUKHU MOJIEKYJ U MEXaHU3MOB PaIuKaIbHBIX PEAKIIHIA.

4, OpFaHI/IquKI/IG IMPOU3BOAHBIC HCTICPEXOAHBIX 3JICMCHTOB.

Oprannueckue Mpor3BOIHbBIE MIETOYHBIX MeTauioB (I rpymma).

JIMTUITHOOpraHWYECKUE COCIMHEHUS, HUX CBOWCTBA, CTPOEHHUE, METOAbl IIOJIYyYECHHUS U
MPUMEHEHNE B OPTaHUYECKOM CHUHTE3E.

Oprannueckue COeIMHEHUS HATPUS U KaJU4.

Peaknus meramnupoBanus. ApoMaTHYeCKHE€ aHHOH-PAJUKaibl: 0O0pa3oBaHUE, CTPOCHHE,
CBOIiCTBa.

Opranuyueckrie Mpou3BOIHbIE A1eMEHTOB 1] rpymnmsbl.

MarauilopraHi4ecKrue COEIUHEHUS: MOJIyYeHUEe, CTpOEHHUE, CBOMCTBA. Poiib pactBOpUTENS B
CHUHTE3€ MarHUHOPTraHWYECKUX COCIUHEHUU. PeaknmMoHHas CHOCOOHOCTh MAarHUMOPTraHUYECKUX
COEAMHEHHUHN U UX NPUMEHEHHUE B OPTaHUYECKOM U METAJUIOOPTaHUYECKOM CUHTE3E.



Opranuueckue npou3BoAHbIE 371eMeHTOB XII rpynisbl.

[IvHk- ¥ KagMUWOpPraHWYECKUE COEAUHEHMS: IIOJIYyYEHHE, CTPOCHHME, CBOMCTBA. Peakuus
Pedopmarckoro.

Opranuueckue COEIMHEHUS PTYTU: I[IOJIIy4€HHE, CTPOEHHE, CBoicTBa. MepkypupoBaHue
apoMaThyeckux coeanHeHui. Peakuus HecmesHoBa.

CummeTpusanus u JUCTIPONIOPLUMOHUPOBAHUE PTYTBOPTaHUYECKUX COCIMHECHU.
PryThoprannueckue coequHEHUs B CHHTE3€ OpPraHWYECKUX IPOMU3BOAHBIX IPYIMX METAIOB M
OpraHU4YEeCKOM CHUHTE3E.

Opranunueckue npou3BoAHbIe 351eMeHTOoB 111 rpynmebl.

bopoprannueckue coenuHeHus. OCHOBHBIE TUIBI COEIMHEHMM, CHUHTE3, CBOWMCTBA, PEAKLIHH.
I'mapoGopupoBaHie HEHACBHIIICHHBIX COCIMHEHHH, PErHOCEIeKTHBHOCTh peakiuu. llpumenenue
OOpOpPraHUYEeCKUX COCAMHEHUN B OPraHUYECKOM CHHTE3€.

KapOopansl, MeraimokapOopaHbl, TMoJyueHHE, CBOWCTBA. OCHOBHBIE THIIBI KapOOpaHOB.
Hkocarnpuueckre kapOopaHbl, OCHOBHbIE PEAKIUU.

AmoMuHUloprannyeckue coeauHeHus. OCHOBHBIE THUIIBI COCJAMHEHUH, CHUHTE3, CBOMCTBA,
peakuuu. Kartanuzaropel [lurnepa-Harra. I[lpumeHeHne amOMUHMHMOPraHMYECKUX COCAVMHEHUM B
IIPOMBILIICHHOCTH U OPTaHUYECKOM CHHTE3E.

Oprannueckue npousBoanble 3eMeHToB XIII rpynmnsl.

lamnmmit-, wHaUA- W TAIMUOPraHUYECKUE COCIUHEHUA: IOJYYEHHUE, CTPOCHHE, CBOMCTBA.
[IpuMeHeHne TanuiopraHnyecKuX COeTMHEHUI B OPraHMYECKOM CHHTE3E.

[Tonmy4yeHne MOTYIPOBOJHUKOBBIX MAaTEPHAIOB METOAOM Tra30(a3zHOrO Pa3OKEHHs TaJUIHH- U
WHJMAOPraHuYeCKUX COCAMHEHUM.

CpaBHuTENIbHAs PEAKIMOHHAsA CHOCOOHOCTh OPraHUYECKUX MPOU3BOAHBIX 3yieMeHToB XIII
TPYIIIIBIL.

Opranuueckue Npou3BOAHbIE 371eMeHTOB XIV rpynimsl.

Kpemuuitopranmueckue COeIMHEHMS: TIOJIyYeHHE, CTPOCHHE, CBOKCTBA.

'unpocunmivpoBaHue HEHACHILIEHHBIX NPOU3BOAHBIX. l[lonnopranocunokcansl. CuniioBbIe
s¢upsl. KpemHuiiopranuieckre coeIMHEeHUs] B OPTaHMYECKOM CHHTE3€ U MTPOMBIIIIICHHOCTH.

I'epmanuii-, 010BO- M CBUHLEOpPraHUYECKUE cOeAUHEHUA. OCHOBHBIE THUIIBI COEAUHEHMI,
MOJIyYeHUE, CTPOEHUE, CBOMCTBa M peakuuu. [IpencraBieHue O TUIIEPBAJICHTHBIX COEAUMHEHUSX.
[IpakTrueckoe UCIoNb30BaHUE OPTaHUYECKHUX ITPOU3BOAHBIX IEeMEHTOB XIV rpynisl.

Coenunenns snemeHTOB XIV rpynmbel ¢ S-CBA3BIO 2JIEMEHT-DJIEMEHT: CHHTE3, CTPOCHHE,
CBOMCTBA.

Coenunenus snemeHTOB XIV TIpynmbl ¢ KpaTHBIMH CBSI3IMH DJIEMEHT-3JIEMEHT: CHUHTE3,
cTpoeHue, cBoicTa. [IpobremMa ABOECBA3aHHOCTH B XUMHUH DJOC HETIEPEXOIHBIX SJIEMEHTOB.

Oprannueckue Npor3BOIHBIE JJIEMEHTOB XV TPYIIIIbIL.

Oprannueckue mpousBojiHbIe Gochopa U MBIIIbSIKA, OCHOBHBIE THUIIBI COCIMHEHHM BBICIIEH U
HU3LIEH CTEIEHENM OKHUCIEHUs, METOJAbl CHHTE3a, CTPOCHHUS, CBOMCTBA. [ €TEpOLUKINYECKUE
coequHeHus: ¢ocdopa. Peaknus Burrura. [IpumeHeHue oprudyeckux NPOU3BOAHBIX 3JIEMEHTOB V
TPYIIIBI B IPOMBIIIIEHHOCTH, CEIbCKOM XO35HCTBE, MEAUIIMHE.

CypbMa 1 BUCMYTOPraHU4ECKHE COEIMHEHUSI.

5. Oprannveckue mpou3BOAHBIC MEPEXOTHBIX METAJLIOB.

Knaccmbmcaunﬂ MCTAJNIOOPIraHUYCCKUX Coe)II/IHeHI/Iﬁ NEPEXOJHbIX MCTAJLUIOB TII0 THUITY
JIUTaHA0B, KOOPAMHUPOBAHHBIX C METAJIJIOM.

KapOoHuabHbIe KOMIUIEKCHI IEPEXOIHBIX METAIIIOB.

OcHoBHBIE TUIBI KAPOOHUIIOB METANIOB. MeTOoAbl CHHTE3a, CTpOeHHE U peakiuu. KapOoHunat
AHUOHBI, KApOOHWII TAOTeHUIBI, KapOoHMITaapu bl [Ipupona cBsi3u MeTamI-KapOOHMUI.

MeTtannkapOOHWIBHBIE KIACTepPhl MEPEXOAHBIX MeTauioB. (OCHOBHBIC THIIBI, TOJTYYCHHUE.
CTepeOXI/IMI/IquKaSI HEXECTKOCTh: MuUrpamnus Kap6OHI/IJ'II)HI)IX, THUAPHUIHBIX, YIIJICBOAOPOAHBIX
JUTUHIOB W METaJUIMYECKOTO OcToBa. [IpeBpalieHus yrieBOJOpPOJIOB Ha KJIACTEPHBIX KapOOHMIIAX
METaJIJIOB.

[IpakTHdeckoe npuMeHeHne KapOOHIIIOB METAILIOB.



I'mapuiHbIE KOMIUIEKCHI EPEXOAHBIX METAILIOB.

OCHOBHBIE THUIIBI BOJOPOAHBIX KOMIIJIEKCOB MEPEXOAHBIX MeTaLI0B. COeIMHEHUS C BOJOPOIHBIM
aTOMOM: MOHO-, Ou- M mnonusjaepHble. CoeTUHEHHUS] ¢ TEePMUHAIbHBIM M MOCTHKOBBIM aTOMaMH
Boziopoaa. CoeqMHEHUsI C MOJIEKYJISIPHBIM BOJIOPO/IOM: CHUHTE3, CTPOEHHE, CBOMCTBA. XapaKTep CBsI3U
METaJUI-BOJOPO/, €€ MOJIIPHOCTh, BO3MOKHOCTh JUCCOLMAIMKU. B3anMHble npeBpamieHus: BOAOPOIHBIX
KOMIUIEKCOB U OPraHMUYECKUX COEIMHEHUH MEPEXOAHBIX METAIOB. POIb BOJOPOIHBIX KOMILIEKCOB B
METaJUIOOPTraHUYECKOM CUHTE3€ U KaTalu3e.

KapOeHnoBrle 1 KapOMHOBBIE KOMIIEKCHI IEPEXOAHBIX METAJIIOB.

KapOeHoBble KOMIUIEKCHI MEPEXOAHBIX METaUIOB. OJEKTpoHHOe cTpoeHue. KapOeHoBbie
koMmruiekcsl Gumepa. Kapbenosbie komiuiekcsl [lIpoka. Meroabl cuHTe3a KapOCHOBBIX KOMILIEKCOB
@umepa (o Pumepy, no Jlannepry). Peakuun kapoeHOBBIX KOMIUIEKcoB Duriepa (HykiIeopuibHOe
npucoenuaernne k C), nenporoHupoBanHue cBszeil C-H. Ponp kapOEHOBBIX KOMIUIEKCOB B
Karanuse(merare3uc oneduHoB). Vcronp30BaHNe B TOHKOM OpraHu4eckoM cuHTese. Peakus [lerna.
Mertare3uc UMKINYECKUX ankeHOB. KapOMHOBbIE KOMIUIEKCHI MEPEXOJHBIX METAIOB. DIIEKTPOHHOE
crpoenue. Kapounossie komruiekcsl @umiepa. Kapounossie komrekcsl Hpoka. CuHTe3 KapOMHOBBIX
KOMIUIEKCOB JielicTBueM KUcIOT JIptorca Ha kapOeHoBble koMiuiekchl Duiepa. Peakinm kapOUMHOBBIX
KOMIIJIEKCOB C HYKJI€O(MIbHBIMU peareHTaMu. Poib KapOMHOBBIX KOMILIEKCOB B KaTaJM3€: METATE3UC
Y NIOJIMMEpHU3anus aJIKUHOB.

KoM1uiekcol nepexoiHbIX METaJIIOB.

OO0mas xapakKTepUCTHKA CTPOCHHUS U yCTOMYMBOCTH. PaznuuHble THUIBI CBSA3EH MeTayuI-UTaH]I.
CTpyKTYpHO-HEKECTKHUE COEIMHEHUS. BHYTpEeHHSIs1 IMHAMUKA MOJIEKYII.

Komruiekcrl MeTalsioB ¢ onedruHaMu.

Tumbl KOMIJIEKCOB C JMHEHHBIMH M NHMKJIWYECKMMH MOHO- M TojuonedpuHamMu. MeToss
MOJIyYeHHUS, CTPOEHHUE, CBOMCTBA. [Ipupona CBSI3U onedpuHa c METaJJIOB.
[uknoOyTanuerxkene30TpukapooHui. Posb o1eHOBBIX KOMIUIEKCOB B KaTajm3e.

ALIETUJIEHOBBIE KOMIJIEKCHI.

Tunsl aneTHWIEHOBBIX KOMIUIEKCOB. MeTOJbpl MONYy4YeHHs, CTpOeHue, cBoiictBa. MOHO- U
OMMEeTaJUINYECKUEe KOMILUIEKCHI. AIETHUICH-BUHUINACHOBAS MEPErpynnupoBKa B KOOPAMHAIIMOHHOU
cepe METaUIOB KaK METOJ CHHTE3a BHHWIMJCHOBBIX KOMIUIEKCOB. AIIETHIIEHOBBIE KOMILJICKCH B
KaTaJiuse.

AnnunabHbIE KOMIUIEKCHI.

Tuns! annuiIbHbIE KOMIUIEKCOB. METO/IBI CUHTE3a, CTPOEHUE, peakuu. Poip B KaTanuse.

[ukioneHTa ueHNIbHbIE KOMITJIEKCHI.

Tunsr kommiekcoB. CtpoeHune. MetayuloneHsl: (GpeppoleH, HUKeNeleH, kobanbToueH. CuHTes.
PeakunonHas crnocoOHOCTH (3aMEIIeHHE B JIMTAHE, PEAKIMU C PAa3pbIBOM CBSI3U METAJUI-KOJIBLIO,
pelokc-peakium). MeTauIoNeHNIaIKWIbHbIE KaTHOHBL. L{MKIIONeHTaueHUIbHbIE TPOU3BOIHBIE
TATaHA W UUpKOHMs. Tumbl KomiuiekcoB. CHHTE3, NPUMEHEHHWE B KaTajllu3e IPOIECCOB
MIOJINMEPU3ALIH. [{uknoneHTaAMeHUIKapOOHMIIbHbIE KOMILJIEKCBI. Cunres. Xnmus
[UKJIONIEHTaueHUIMapTraHeTpuKapOoHIa (IIMMaHTPEHA).

[{uknoneHTaqueHnIKapOOHMIIbHBIE KOMITJIEKCHI JKene3a, KoOanbTa, MoInOieHa.

ApeHOBBIE KOMIUIEKCHI.

Tunsl apeHOBBIX KOMIUIEKCOB. buC-apeHOBbIE KOMIUIEKCHI XpoMa. MeToabl MOIy4eHHs U
peakuuu. ApeHXpOMTPUKApOOHUIbHBIE KOMIUIEKCh. MeTobl nonydyeHus U peakuuu. [Ipumenenue B
OpraHMYECKOM cHHTe3€. KaTnoHHBIE apeHOBBIE KOMIUIEKCHI XkKelle3a U MapraHia. CUHTE3 U peakLuu. .

bu- u nonusaepHbie coeMHEHUS IEPEXOTHBIX METAJUIOB.

JIuneiinble OW- W TONMAJEPHBIE COEAMHEHHUS IEPEXOJHBIX METAJUIOB: CHHTE3, CTpPOEHHE,
cBoiictBa. [lpupoma cBsizu Merami-nuraHi. CoeIuHEHUS C KpPaTHBIMH CBS3SIMH MeETaJlJI-METalll.
KnacTtepHble (kapkacHbl€) COEOMHEHMSI INEPEXOAHBIX METAJIOB. BakHeilne CTpyKTypHBIE THIIBI
KJIAaCTEpOB, UX MHUHUMAJbHbIE W MaKCHUMallbHble pa3Mepbl. DJIEKTpoHHOe cTpoeHue. CBoMcCTBa u
JUHAMHKA MOJIEKYIL.

Karanutuueckue mporeccsl € y4acTHEM METANIOPraHMYECKUX COEAMHEHUH MepexOoIHBIX
METAJIJIOB.

Onuromepuzauus oJdepUHOB U  aleTWIeHOB. HukeneBble KOMIUIEKCHI B KaTallu3e
onuromMepusanuu stuieHa. L{ukimoonuromepusanus (cuctemsl, coaepsxaiye Hukenb (0) u auHelHas



onuromepusaius Oyranuena (cucreMsl, conepxkamue nawiaaui (0)). [luknmnueckas TpuMepusamnus 1
TeTpaMepu3aIis alleTHICHOB (CUHTE3 POU3BOIHBIX OCH30 A U IIMKJIOOKTATeTPAcHA).

[Momumepu3anus oneduHOB: Katanuzatopsl llurmepa-Harra, monudsTuieH, MONMMIpPONUIICH.
Crepeocrienuduueckas moinuMepusanus OyraaiueHa.

N3omepuzanust onepUHOB: MUTpalMs JIBOMHOM CBSI3M € y4yaCTHEM METAJUIAJIKWIBHBIX U
METaJUIAJUTWIIbHBIX HHTEpMEANaToB. Peakius meraTe3unca onehuHOB.

I'oMoreHHoe TuApUpOBaHKE: KOMILJIEKCHI C MOJIEKYJISIPHBIM BOJIOPOJOM, MEXaHNU3MbI aKTHBALIUU
BOJIOPOJIa, POJMEBBIC, KOOAJIbTOBBIE M PYTCHHEBbIE KaTanu3aTopbl. CeNeKTHBHOE THIPUPOBAHHE.
AcuMMeTpHUUYecKoe THAPUPOBAHUE.

Karanntuueckue mnpeBpalieHus MOHOYIVIEPOAHBIX MOJIEKYN; OKCO-CHHTE3: KOOanbTOBBIE H
poauesbie KaTanuzatopsl. Cunte3 @umepa-Tponma. Kondepceus Boasaoro raza. Kapbonunuponanue
U raipoKapOOHMINPOBAHUE.

Oxucnenue oneUHOB: DSMOKCUAWPOBAHUE, KaTaTU3UPyeMOE MEPEXOJHBIMH MeETaJUIaMHu.
[Tonmy4yenue aneranpaeruaa 1 BUHWIALETaTa U3 ITUIICHA.

AmnmunsHoe ankunupoBanue CH-, NH- u OH-opranumyeckux COEAMHEHMH B YCIOBMSIX
METAJUIOKOMITJIEKCHOTO KaTajiu3a. MOHO-, 1u- U MOJUACHTAaTHBIBE JIUTaHbl. XUpaJIbHbIE JIUTAH]Ibl U
ACUMMEPTUYECKUN CHHTES.

Merare3uc onedrHOB U alleTUIeHOB. Peakius Kpocc-coueTaHusl.

OcHOBHbIE NPECTABIEHUS OMOMETAINIOPraHUYECKON XUMUU.

[lonartue o MertayiopepMeHTax: XJIOPOPUIUI, LUTOXPOMBI, (eppeaokcuHsl, BUTamMuH Bl12;
cTpoeHue u ononorndeckue GyHKuu. [[puMeHeHne MeTauIOOPTaHNIECKUX COSTMHEHUI B METUIIHHE.

Oprannyeckue coeaunenus f- snementoB. IIpencraBneHust 00 opraHMYECKUX COeAMHEHUsX f-
3JIEMEHTOB. BaxkHelne cTpyKTypHbI€ TUIIbI, METObI CUHTE3a, IPUPOAA CBSI3U, TUHAMUKA MOJIEKYII.
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4. Peytos, O. A. Opranunueckas xumusi: B 4-x 1. T. 4 / O. A. Peyros, A. JI. Kypu, K. I1. bBytun —
M.: bunowm. JlaGoparopus 3Hanui, 2014. — 726 c.

5. Cwmut, B. A. OCHOBBI COBPEMEHHOT'O OPraHUMYECKOTO CHHTe3a. YuebHoe nocoodue / B. A. Cmur,
A. 1. Juneman. — M.: bunom. JlaGoparopus 3uanuii, 2014. — 750 c.

6. DOnpmen6Opoiix, K. Meramiooprannueckas xumus / K. DnbmenOpoiix. — M.: bunowm.
Jlabopatopus 3Hanui, 2014. — 750 c.

JlonoIHUTeIbHAS JTUTepaTypa

1. Adanacwes, b. H. ®usnueckas xumus / b. H. Adanacses, 1O. I1. Akynosa. — M.: Jlans, 2012.
—464 c.

2. bapeinok, B. I1. Besgecymuii xuBoTBOopHBIN kpemuMii; MoHorpadus / B. I1. bapsimok, M. I'.
Boponkos. — Upkyrck: UpI'TV, 2014. — 276 c.

3. Boponxkos, M. I'. 'ene3uc u 3BOIONMS XUMUHM OPraHUYECKUX COCTUHEHUN TepMaHus, 0JIoBa U
ceunia / M. I'. Boponkos, K. A. A63aeBa, A. 10. ®enopun; UpUX um. A. E. ®aBopckoro CO
PAH. — HoBocubupck: Akagemudeckoe u3i-Bo «l'eo», 2012. —214 c.

4. BopoukoB, M. I O xumum wu xu3nm: 70 ner wujei, HWCCICTOBAHUW W CBEpIICHUN /
M. T'. Boponxkos; UpUX um. A. E. ®aBopckoro CO PAH. — HoBocubupck: AkagemMuyeckoe
n3a-Bo «['eoy, 2014. — 410 c.

5. BoponkoB, M. I'. Cunanonsl. OT 3demMepoB K MOHOMEpaM, OJUTOMEpaM M MojumMepam /
M. T'. Boponkos, C. B. bacenko; UplX um. A. E. ®asopckoro CO PAH. — HoBocubupck:
Axanemuueckoe n3n-so «I'eon, 2014. — 142 c.



6. ToncamBec, K. Hanoctpykryper B Ouomemuinuue / K. Toncamsec, K. XamnOepmranr,
K. Jlopencumn, JI. Haup — M.: bunowm. Jlabopatopus 3nanuii, 2013. — 520 c.

7. Topmkos, B. 1. OcHoBsl pusnueckoit xumuu / B. . T'opmikos, U. A. Ky3nernos. — M.: bunom.
Jlabopatopus 3nanuit, 2014. — 407 c.

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

9. WMmmen, D. OcHOBBI opraHuyeckor crepeoxumuu / D. Wmuen. — M.: bunom. JlaGoparopus
3Hanui, 2014. — 703 c.

10. Knenun, B. . Bricokomonekynsapubie coenqunenus / B. . Knenun, U. B. ®enycenko. — M.:
Jlanp, 2013. - 512 c.

11. KoBaneuko, JI. B. buoxmmudeckre OCHOBBI XHMHH OHOJIOTHYCCKH AKTHBHBIX BEIICCTB:
yaeOHnoe nocodue / JI. B. KoBanenko. - M.: bunom. Jlaboparopust 3nanuii, 2014 — 229 c.

12. Jlay, A. K. Hano- u O6mokommno3utel / A. K. Jlay, ®@. Xyceiin, X. Jlapau. — M.: bunom.
JlabopaTtopus 3nanui, 2015. — 392 c.

13. Hocoga, D. B. @Topconepsxkamniue a3unbl U 6en3asunbl / 3. B. Hocora, I'. H. Jlunynosa, B. H.
Yapymmwn, O. H. Uynaxun. — EkarepunOypr: YpO PAH, 2011. — 455 c.

14. Peoxonkos, /. . Hanomarepuansi: yue6Hoe mocodbue / JI. WU. Peokonkos, B. B. JIéBuna,
3. JI. I3umurypu. - M.: bunowm. Jlaboparopus 3uanwuii, 2014. — 365 c.

15. CunbBepcreiin, P. Cnekrpomerpuueckas HISHTH(DHUKALIKSA OPraHMYECKHX COEIWHEHHWH /
P. CunsBepcreiin, @. Be6ctep, . Kumin. — M.: bunom. Jlabopatopus 3uanwmii, 2014. — 557 c.

16. ConpmarenkoB, A. T. IlecTHumasl ¥ peryasTOpbl pocTa: MPUKIATHAS OpraHUYecKas XUMus /
A. T. ConnarenkoB, H. M. Konsinuna, A. Jle Tyan. — M.: bunowm. Jlabopartopus 3Hanuii, 2014,
-223 c.

17. Crapoctun, B. B. Marepuanbl u MeTOAbl HAHOTEXHOJOTHH: YydeOHOe mocobue /
B. B. Crapoctun. — M.: bunom. Jlabopartopus 3nanuii, 2014. — 431 c.

18. TpaBenb, B. ®. Opranuueckas xumus: ydyeOHoe mocobue st By3oB: B 3-ex 1. T. 1 /
B. @. TpaBens. — M.: bunom. JIabopartopus 3nanuii, 2014. — 368 c.

19. TpaBenb, B. ®. Opranuueckas xumus: ydyeOHoe mocobue ans By3os: B 3-ex 1. T. 2 /
B. @. TpaBens. — M.: bunom. JIabopartopus 3uanuii, 2014. — 517 c.

20. TpaBenb, B. @®. Opranuueckas xumus: ydeOHoe mocobue st By3oB: B 3-ex 1. T. 3 /
B. @. TpaBens. — M.: bunom. JIabopartopus 3nanuii, 2014. — 388 c.

21. XenpBunkenb, JI. Cucremaruueckas HOMEHKIATypa OpPraHMYECKHUX COEIUHEHUN /
. XensBunkens. — M.: bunom. JlabopaTtopus 3nanuii, 2014. — 232 c.

22. Yepuona, C. B. dapmaneBTrueckas xumus: yuyeOnuk ais By3os / C. B. UepHoBa; noa pen.
I'. B. Pamenckoii. — M.: burowm. Jlabopatopus 3nanuii, 2015. — 472 c.

23.lOpoBckas, M. A. Xumus apoMaTHUYECKUX TETEPOLUMUKINYECKUX COEAUHEHUH /
M. A. IOpogckas. — M.: bunom. Jlaboparopus 3Hanwmii, 2015. — 208 c.

DJIeKTPOHHBbIE pecypchl
1. buomeramnoopranudeckas XuMus [DIeKTpoHHbBIN pecypc]: ydeOHoe mocobue / moj pex.

Kaysna XK.; mep. caurn. B.IL. [daauenko, K.B.3aiineBa. — DOnektpoH. naH. — Mocksa:
WznarensctBo  "JlaGopatopust 3Hanmii", 2015. — 505 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/66354. — 3ar1. ¢ 3kpaHa.

2. byxapos, C.B. Texnoznorus Tonkoro opranuyeckoro cunuresa. Y. |ll. Dnementooprannyeckue

coemMHEeHUsT [DNeKTpoHHBIA pecypc|: yueoHoe mocobme / C.B. byxapos, 1.3. Unannunos,
I'.1O. Knumenrosa, I'.H. Hyrymanosa. — Onexrpon. aan. — Kazans: KHUTYVY, 2006. — 72 c.
— Pexxum gocryma: https://e.lanbook.com/book/13344. — 3ari. ¢ skpaHa.

3. PomanoBckuii, b.B. OcHoBbI kartanmuza [DneKTpoHHBIH pecypc]: ydeOHOe mocobue /
b.B. PomanoBckuii. — OnexTpoH. naH. — MockBa: W3narensctBo "JlabopaTtopus 3Hanuit'",
2017. — 175 c. — Pexxum noctyna: https://e.lanbook.com/book/94126. — 3aru. ¢ skpana.

4. Xaiipymius, P.A. Metoabl nofydyeHUs] OpraHMuecKux M 3JIEMEHTOOPTaHMYECKUX COETUHEHHM
[DnexkTpoHHBIN pecypc]: yuebHoe mocodbue / P.A. Xaitpynnun, M.b. 'asuzos, JI.P. baraysa,
A.N. Tlepuna. — DnexktpoH. naH. — Kazaup: KHUTY, 2016. — 324 c¢. — Pexum gocrymna:
https://e.lanbook.com/book/102069. — 3aru. ¢ skpaHa.



5. DOnwpmenopoiix, K. Metanmnoopranudeckas XuMmusi [ DJIEKTPOHHBIN pecypc]: yuebHoe mocodue /
K. OnpmenOpoiix; nep. ¢ Hem. 0. ®@. Omnpynenko, /. C. Ilepekanuna. — DeKTpoH. JaH. —
MockBa: M3parenbctBo "JlaGopatopusi 3Hanuit", 2017. — 749 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/94112. — 3aru. ¢ 3kpaHa.

HNurepHer-pecypcesl
e Taylor &Francis (>kypHaJbl H31aTCILCTBA)
e American Chemical Society
e Thieme Chemistry
e Wiley Online Library
e Royal Society Chemistry
Springer
Sci Finder (Chemical Abstracts Service)
Web of Science
Pedeparusuas 6a3a nanueix [TIHTE CO PAH
E-library
OBbC «M3narennsctBo «JIaupy»

9. MarepuajbHO-TeXHUYECKOe o0ecnedeHre y4eOHOH JUCHUIIIMHBI

Jl1st OCBOEHMsI IPOrpaMMBbl 0OY4EHUS U IS BBIIOJIHEHUS HAyYHO-MCCIIEI0BATEIbCKUX PadoT 110
TEME JHUCCepTAllM KaXXJOMYy AaclUpaHTy TMPEAOCTaBICHO WHAMBHIyaJIbHOE pabodyee MecTo,
00OpYyJOBaHHOE  IPUTOYHO-BBITSKHOM ~ BEHTWISALMEW,  BOJONPOBOAOM,  BOJOOTBEJCHUEM,
BO3JyXOBOJOM. ACHHpPaHThl HMEIOT BO3MOXHOCTb HCIOJIb30BaTh MaTEPUAIbHO-TEXHUYECKHE
cpeacTBa J1abopaTOpuid, B KOTOPHIX BBIMOJIHAIOT KBAJU(PHUKALMOHHBIE M TUCCEPTALMOHHBIE PabOThI
(oprrexHuka, peakTHBbI, pacxoJHble MaTepuaibl, JadopaTopHas IMOCYAd, HU3MEPUTEIbHOE
o0opynoBaHue).

OCHOBYy  MaTepHAIbHO-TEXHWYECKOH 0a3bl HMHCTUTYTa COCTaBISIOT J1Ba  IU(PPOBBIX
myneTusaepubix  dypoe-criekrpomerpa SAMP (DPX 400 u AVANCE 400), peHTreHOBCKUMN
madpakromerp Bruker D8 ADVANCE, pentrenoBckuii mudpakromerp D2 PHASER,
uHopakpacHblii Dypbe-cnektpomerp Vertex 70 ¢ Paman mnpucraBkoii, uH@pakpacHblii Dypbe-
ciektpomerp Excalibar HE 3100 Varian, mukpoanamusarop Flash EA 1112 CHN-O/MAS 200,
mukpoananuzatop Termo Flash EA 2000 CHNS, DOIIP-cnextpomerp ELEXSYS ES580, ycranoBka
HAaHOCEKYHJHOIO0 HMITYyJIbCHOTO (hoTonm3a, Xpomaromacc-criekrpomerp QP-5050A, xpomaromacc-
cnektpomeTp Agilent 5975 ¢ xumunyeckoit monuzanuen, tanaemMuslii TOF/TOF macc-criektpomerp
Ultra Flex, snextponnsiii mukpockon TM 3000 Hitachi, cnekrpoduyopumerp FLPS920 Edinburg
Instruments, Y®/BU/I-cnekrpomerp LAMBDA 35 u ausiaskomerp.

Jis  mpoBeneHHs KBAaHTOBO-XMMMYECKHX pPACUETOB MMEETCS BBIYMCIUTENbHBIN KiacTep
39I'/1121'6/14T6 u Heobxoaumoe nporpammuoe obecneyenne (GAUSSIAN, GAMESS, DALTON u
DIRAC).
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