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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
NpNX CO PAH mpotokon Ne 4 ot 24 mast 2016 1.

) ALl
3aB. aCIMPaHTypOH K.X.H. Gevetl] - T.H. Komaposa

1. Henu u 3a1a4u y4eOHOH TUCHHUILIMHBI

PaccmarpuBaemass aucuUMIUIMHA —sBJSIeTCs  (DaKyJIbTaTUBHOH B IOJATOTOBKE AacCIUPAHTOB,
obyuatomuxcs o mpodmiro 02.00.06 BeicOKOMONIEKyIIpHBIC COSTUHEHUS.

Leabr0 wu3y4yeHUs AUCHUILIMHBI aCIUPAHTAMH SBISICTCS NpUoOpeTeHue (yHIaMEHTaIbHBIX
3HaHud WU MMPAKTUYCCKUX HABBLIKOB B o0JlacTH XUMHH SJICMCHTOOPTAaHNYCCKUX COCHHHCHHﬁ,
npuoOpeTeHUue  3HAHWK, HEOOXOIUMBIX  JUIS  pEIICHUS  3a7ad, CBS3aHHBIX C  XHMHEH
SJICMCHTOOPTaHUYCCKUX COCI[I/IHGHI/Iﬁ, CIIOCOOHBIX K I/IHHOBaHI/IOHHOﬁ ACATCIBbHOCTU B
COOTBETCTBYIOIICH 00J1aCTH  XUMHUH DJIEMECHTOOPTaHMYECKUX COCAMHEHHH W B CMEXKHBIX 00JIACTSIX
HayKH U BBICIIETO 00pa30BaHUs.

2. MecTo aucuuminusl B crpykrype OOII

2.1. Vuebnas mucummumba b1.B.JIB.2.1 «Xumust >1€MEHTOOPTraHHMYECKHX COCTMHEHUI
BXOJIUT B BApUAaTUBHYIO YaCTh MEXAUCHUIUIMHAPHOTO MpodeccuonanbHoro moaymns OOIT.

2.2. JlanHasi mporpaMma CTPOUTCS Ha IPEEMCTBEHHOCTH IPOTPAaMM B CHCTEME BBICIIETO
oOpazoBaHusl M mnpeaHazHadeHa Juig acnupantoB MpUX CO PAH, npomenmmx oOy4deHue o
IIporpaMMe MOJArOTOBKH MarucTpOB WM CIEHUAINCTOB, MPOCTYIIABIIMX COOTBETCTBYIOIUE KYPChl U
uMesl 10 HUM T0JIOKUTeNbHbIe OlleHKH. OHa OCHOBBIBAETCSI HA MOJIOKEHUSX, OTPAXKEHHBIX y4EOHBIX
IporpaMMax yKa3aHHbIX ypoBHEH. JlJi1 OCBOEHUS IUCHUIUIMHBI «XHUMHS 3JIE€MEHTOOPTraHMYECKHX
COeIMHEHUI» TpeOYIOTCS 3HaHUsI U YMEHMS, IPUOOpEeTeHHbIE 00YUarOIMMUCS B pe3yJIbTaTe OCBOCHUS
psaa TUCHUIUIMH (pa3/ienoB JUCHMIUINH), TAKUX KakK:

—TeopeTnueckne OCHOBBI OPraHU4ECKON XUMHUH,

—®U3NKO-XUMUYECKHE METObI UCCIIEOBAHNS CTPYKTYPbI BEILIECTB,

—OCHOBBI CTEPEOXUMUU

—QOpranuueckas Xumus,

—dusnyeckas XuMus

—MexaHu3Mbl OpraHUYECKUX PEAKINN

—IIpumenenne cnekrpockonuu  SIMP nand u3ydeHus CTPYKTypbl 3JI€MEHTOOPTraHMYECKHX
COECIMHEHUN

—OCHOBBI KBAHTOBO-XUMHUYECKOI'0O MOJIETTUPOBAHUS CTPOCHMSI MOJIEKYJI M pEAKLINOHHON

2.3. luctumuimHa «XUMUS DJIEMEHTOOPTaHMYECKUX COSJMHEHHIT» HEOOXOIMMa MPH TIOATOTOBKE
BBIITYCKHON KBaTM(PUKAIMOHHOM pabOThl acIMpaHTa U MOATOTOBKE K c/laue KaHAUJATCKOTr0 3K3aMeHa.

3. TpeGoBaHus K pe3yJabTATaM OCBOCHUS JUCHUNINHBI
Hpouecc HU3YUYCHUSA TUCHUIITIMHBI «XuMus SJIEMEHTOOPTaHNYCCKUX CO@HHHGHHﬁ)} HaIpaBJICH Ha
(hOopMHUPOBaHHE AJIEMEHTOB CIEAyomuX KomrereHImil B coorBercTBuu ¢ OOIl mo HampaBieHUIO
noarotoBku 04.06.01 Xumuueckue nHayku (02.00.06 BoicokoMoeKyIsipHbIE COSTUHEHHS):
Ilpogheccuonanvnvie Komnemenyuu:
» YMEHHE TMpPOBOIUTH aHaJM3, CAMOCTOSTEIBHO CTAaBHTh 3aJady HCCICIOBaHUs Hamboiee
aKTyaJbHBIX MPOOJIEM, UMEIOIIUX 3HAUYEHHUE IJIi XUMHYECKOW OTpaciH, rPaMOTHO IUIAHUPOBAThH
OKCIEPUMEHT M OCYIIECTBIISITH €r0 Ha IPAKTHKE, BJIaJCHHE Oa30BBIMH IPEICTABICHUSIMH O



TEOPETUYECKUX OCHOBAX OPraHMYECKOM XHMMHHM, MEXaHU3MaX OpPraHHYEeCKUX peaKUui,

CTePCOXMMHUHU, XUMHH DJIEMCHTOOPTaHHMUECKUX COCAMHEHUI 1 opranndeckoi xumun (ITK-3).

[To oxkoHYaHUM W3YYEHHUS TUCIUIUIMHBI ACTIUPAHTHI TOJKHBI Oy IyT:

3uamo:

® METOAbl IOJYYEHUs, XUMUYECKHE CBOWCTBA M MPAKTUYECKOE MCIOJIb30BAHUE OCHOBHBIX
KJIACCOB AJIEMEHTOOPTAHUYECKUX COCUHEHU;

® THUIIOBBIE METOABl  JJIEMEHTOOPraHUYECKOrO  CHUHTE3d, HCIOJIb3yEMbIE PEAareHTbl U
000pyI0BaHUE;

® MEXaHHU3Mbl OCHOBHBIX PEaKIIMil, TOAX0bl U METObI N3yYEHUSI MEXAHU3MOB;

® BIHUSHUE CTPOCHHUS HA PEAKIIMOHHYIO CIIOCOOHOCTD JIEMEHTOOPTaHUYECKUX COeIMHEHUM;

¢  (HUBHKO-XMMHYECKHE METO/bI UCCIEOBAHUS CTPOCHHS DIEMEHTOOPTaHUYECKUX COCAMHEHUN U
3JIEMEHTOOPIaHUYECKUX PEaKIUi;

® COBPEMCHHYIO TEPUOJUYECKYIO JIUTEpaTypy (KypHaibl) M OSJIEKTPOHHBIC O0a3bl JTaHHBIX B
0o0JacT XHWMHHU 3JIEMEHTOOPIaHMYECKUX COCOUHEHHH M METOJO0B IOMCKA CBOMCTB U
MOJTYYEHHUS DIEMEHTOOPTAHUYECKUX BEUIECTB;

® [IPUHLMUIBI TEOPETUYECKHX pPACYETOB CBOMCTB  AJIEMEHTOOPIaHMYECKUX COEAUHEHUH,
TEPMOJIMHAMUYECKUX U KHHETUYECKUX NTapaMETPOB 3JIEMEHTOOPIaHUYECKUX PEaKIi

® pPOJb M MECTO XHMHH DJIEMEHTOOPTAHWYECKUX COCAMHCHHN B cHUcTeMe (yHIaMEHTAIbHBIX
XAMHYECKUX HAYK M IPOU3BOJICTBE COBPEMEHHON MHHOBALIMOHHON MTPOAYKIUH.

Ymems:

e BBIOMpaTh METOJIBI M PEareHThl CHHTE3a JIEMEHTOOPTaHUYECKUX COCTMHCHHUI;

® TMPOBOJMTH pa3/IeNIEHNE CMECed AIEMEHTOOPTaHMUECKUX BEIIECTB U MJICHTU(DHUKALIUIO COCTaBa
Y CTPOCHMS C TIOMOIIBIO0 XUMHUYECKUX B (PHU3UKO-XUMUIECKIX METOJIOB aHATIN3a;

® OCYILIECTBIIATh OMCK METOJOB IOJIYYEHUSI U CBOMCTB 3JIEMEHTOOPTAHMYECKUX COECIMHEHHUU C
MCIOJIb30BaHUEM COBPEMEHHBIX 0a3 TaHHBIX U MOMCKOBBIX CHCTEM;

® [POBOJIUTh MOJICTUPOBAHUE XUMHUYECKHX PEAKIIMH C MCHOJIB30BAHUEM MOJYIMIMPHUUYECKUX U
HE3MIUPUYECKUX KBAHTOBO-XUMUYECKUX METOOB;

Hmemob onvim:

® [UIAHUPOBAHUS U MPOBEACHUS CHHTE3A JIEMEHTOOPTaHUYECKUX COEANHEHHI;

® OUHCTKHU 3JIEMEHTOOPTaHMYECKUX BEIIECTB U UJECHTU(DUKALIMU UX CTPOCHUS C UCIIOJIb30BAaHUEM
XUMHYECKHUX U PU3UKO-XUMUYECKUX METOJIOB;

® MOJICIUPOBAHUSI CBOWCTB BEIIECTB M MapaMETPOB JJIEMEHTOOPTAHUYECKHX PEAKIHM C
HCMOJIb30BAHNEM KBAHTOBO-XMMHYECKUX METOIOB;

e HaNKMCaHWs HAyYHBIX OTYETOB U CTaTEl

4. CTpyKkTypa U coaep:KaHue Y4eOHOH TMCUMILINHBI
OO011ast TPYI0EMKOCTh TUCIUILTHHBI COCTaBisieT 1 3adeTHast equnauna (36 gacos).

4.1. CTpyKTYypa QM CHUIINHbBI

Ne | HaumeHnoBanue O6bem yueOHOHI paboThI, U Bun
TV CIIATUTHHBI UTOTOBOTO
Bcero Bcero N3 aynuTopHbIX CamocrT. KOHTPOJIA
aynutopH. | Jlekr | Jla6 | IIpakt | KCP pabora
1 | Xumus snemeHTo-

OpPraHUYECKUX 36 18 9 - 9 - 18 3auer
COCTUHEHUN




4.2. Cogepxxanne TUCUUNIMHBI

4.2.1. Pa3aenabl AMCHUILIMHLI 1 BUALI 3AHATHI

Ne HanmenoBanue Bupl yaeOHOM pabOThI U TPYIOEMKOCTD, U @OpMBI TEKYILETO
pa3aesoB U TEM Bceero | Jlekn. | Jla6 | IIpakt | CP | KCP KOHTPOJIS
YCIIEBAEMOCTH
Teopetnueckue
MPEJCTABICHUS O IPUPOJIE
1 | XMMHUECKHX CBsI3EH U 7 5 ) 2 3 ) Y CTHBIN rpynnoBoi
3JIEKTPOHHOM CTPOCHHH onpoc
3JIEMEHTOOPIaHUYECKUX
COCIMHEHUM.
Peaknmonnas
2 CTIIOCOOHOCTh 7 5 ) 5 3 ) Y CTHBIH rpynmmoBoi
3JIEMEHTOOPIaHUYECKUX ompoc
COCIMHEHUM.
dusnyeckue MeToabl
3 | HCCHENOBAHNS CTPYKTYPbI 8 5 ) 2 4 ) Y CTHBIN rpynnoBon
U 3JIEKTPOHHOI'O CTPOCHUSA ompoc
20C.
Opranunueckue N N
Y CTHBIN IpynnoBon
4 | POMSBOJHLIC 7 1 - 2 4 - OIIpOC, pelLIeHUE
HENEPEXOIHBIX
3aza4
3JIEMEHTOB.
Oprasueckie Y CTHBIN TPYNIIOBOM
5 | mpousBoOIHEIE 7 2 - 1 4 - onll:gclzj
MEPEXOAHBIX METAJUIOB.
Bcero yacoB: 36 9 - 9 18 -
4.2.2 Conep:xkaHue pa3esioB U TeM TUCHHUIIIHHbI
Ne | HanmenoBanme pazziena Copnepxanue pasnena (Tembl) Dopmbl
JHMCIUTUTAHBI MPOBEICHUS
3aHATUI

1 TeopeTuueckue 1. Knaccudukarnms 1 HOMeHKIaTypa Jlexuuu,
IIPECTABIICHUS O aneMeHToopranmdeckux coennHerunit (30C). CEMMHAPBHI,
HPUPOJIE XUMHYECKUX 2. TeopeTnyeckre METOJIbI MOJICITUPOBAHHS CTPYKTYPBl | CAaMOCTOSITEIIbHAS
CBSI3€H M DJICKTPOHHOM | SJIEKTPOHHOTO CTPOeHHUs MoJiekyt. [Ipupona u pabora
CTPOEHHH BIIEMEHTO- KIaccupukanms XxuMuaeckux ceszeit B 0C.

OpraHU4eCKUX 3. Meton monexymsipHbix opouraneit (MO) kak ocHOBa
COCIMHEHUM. aHaju3a MeKTpoHHOTo cTpoeHust J0C.
4. Konnenrus apomatnarHocty B D0C.

2 Peakunonnas 1. Kimaccudukamnusi OCHOBHBIX THIIOB PEaKIi 1 Jlexuuw,
CITOCOOHOCTE DJIEMEHTO- pEareHToB C y4aCTHUEM 290C. CEMMHAPHI,
OpTaHHIECKIX 2. IlpeBpalleHus JINraHa0B B KOOPIMHALOHHOM CaMOCTOATCIbHAS
COEMHCHHH. cepe MeTaILIOB. pabota

3. OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIE TPEBPALICHUS
METAJUIOOTPAHUYECKUX COCAUHEHUM.

4. Paznuuus B ctpoeHnu U cBorictBax JOC B ra3zoBoii,
JKUJKOU U TBEpHIOH (a3ax.

5. CH-xucnorHocts D0C.




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)
CHEKTPOCKOIUH.

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 rpynma).
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
COCTMHEHUH MEPEXOAHBIX METAILIOB IO THUITY

Jlexuumu,
CEMHHApHI,
CaMOCTOSITeITbHAS

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

pabota

5. O0pa3oBaTesibHbIEC TEXHOJIOTHH
1. AxTuBHBIE 00pa30BaTENbHBIC TEXHOIOTUH: JIEKIH, 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, IpOCHHUPYEMBIX HA 3KpaH C IMOMOLIbBIO
BUACOIIPOCKTOPA.

3. IlpoBenieHne MpakTHYECKUX PabOT B JIAOOPATOpHUSX, ydacThe OOYYaroIUMXCs B Hay4HOM
paboTe 1 BBHIOJHEHUH HCCIIeI0BATENbCKIX MTPOEKTOB.

4. Vcmonp30BaHUE CIENUATBHOTO TPOrpaMMHOTO obecriedueHust U VIHTepHET-pecypcoB ist
o0yueHUs B XOJI€ MPAKTUIECKUX U CAMOCTOSITENILHBIX Pa0oT.

6. YueOHO-MeTOANYECKOE 00ecTIeYeHHe CAMOCTOSITEIbHOM PaboThl ACIIHPAHTOB.

Bunel caMoctosTenbHON paboOTHI:

B JIOMAlIHUX YCJIIOBHSX, B YMTAJIHLHOM 3ajie OMOJIIMOTEKH, HA KOMITBIOTEpaxX ¢ JIOCTYIIOM K 0a3am
JaHHBIX U pecypcam MHTepHeT, B 1ab0opaTopusix ¢ JOCTYIOM K JIa0OpaTOPHOMY OOOpPYIOBAaHUIO U
npudopam.

CamocrosarenbHas paboTa MOJKperUisieTcs y4yeOHO-METOJMUYECKUM U MH(DOPMAIMOHHBIM
oOecrieueHeM, BKJIIOYAIONIAM YYEOHUKH, Y4EOHO-METOIUYECKUE IOCOOMs, KOHCIEKTHI JICKITUH,
ydae0HOe U HaydyHOe POrpaMMHOe obecrieueHue, pecypcsl HTepHeT.




7. O eHOYHBIE CPeICTBA AJI TEKYIIero KOHTPOJISI YCIIeBAeMOCTH, POMEKYTOUYHOI aTTecTaluu
10 UTOTaM OCBOEHHUS JUCHUILIUHBI

Llenp KOHTpoONs - TmoiyueHHEe HHGOPMAIMM O pe3yiabTarax OOYy4YeHHs U CTENeHH HX

COOTBETCTBUS pe3yJbTaTaM 00yUYeHHUS.
7.1. Tekymuii KOHTPOJIb

Texymuii KOHTPOJIb yCIIEBA€MOCTH, T.€. IPOBEPKA YCBOEHUS y4eOHOro Marepuania, peryisipHoO
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 YMEHHM ACIIMPAHTA.

7.2. [IpomesKyTOUHAS aTTeCTALMS

IIpomexxyrouHass arrecTralys OCYLIECTBISETCS B KOHIIE CEeMeCTpa M 3aBEpLIacT H3y4deHUe

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

KoHTposbHbIE BONIPOCHI K 3a4€Ty:

1. TeOpeTI/I‘{CCKI/Ie MMpCACTAaBJICHUA O IIPUPOAC XUMUUYCCKUX CBsA3CH U QJICKTPOHHOM CTPOCHHUH
SJICMCHTOOPTaHNYCCKUX COCIUHCHHM.

Knaccudpukanuusa snemenrooprannueckux coenuHeHuil (O90C). OCHOBHBbIE 3Tanbl pa3BUTUS
xumun D0C. Ee BinusHUE Ha TEOPUIO XMMHUYECKOTO CTPOCHMSI MOJIEKYJISIPHBIX CHCTEM.

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

AHanu3 3IEKTPOHHOIO CTPOEHHUS MOJIEKYJ B TepMHMHAaX 3(Q(EKTUBHBIX 3apsioB HA aTOMax M
3acesIeHHOH (TIOPSIKOB) CBS3EH.

ConpspkeHHble MOJIeKyNbl Kak juraifsl B D0OC. DIeKTpOHHOE CTPOEHHE COMPSIKEHHBIX
MOJIEKYJI B 3JIEKTPOHHOM NpuoImkeHun. Meton Xiokkens. CxeMbl JIEKTPOHHBIX YPOBHEH 3Hepruil u
MO amnmuina, 6yragueHa, aHnoHa IUKIOTICHTaIMCHIIIA, OEH30J1a IIMKJIOOKTaTeTpacHa.

Konnenmus apomatnunocty B xumuu DOC. IIprMepsl METaNIOOPraHUUYECKUX apOMaTHYECKUX
CHCTEM.

ITpupona xumudeckux cpszeit B OC. I'nbpuanbie 0pOUTAIN M MPUHIMITEI UX UCIIONB30BaHUS B
KaueCTBEHHOW Teopuu XuMHuueckoro ctpoenus. Knaccupukanus tunoB xumuueckux cssizeir B D0C.
[Tpupona cBsizu B 0JIe()MHOBBIX, AlETHJICHOBBIX, IUKIONEHTAUECHWIBHBIX U apEeHOBBIX KOMILIEKCaxX
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. XMMHUYECKUE CBSI3U B AJIEKTPOHOAEHUIIUTHBIX MOJIEKYNIax (Ha MpUMepax MpOoCTEHIINX U
MOJIURIPUYECKUX TUAPUAO0B O0opa 1 KapOOPaHOB).

KauectBennsie crnoco6sl ouenku crabumnbHocTH DOC. IlpaBuno >QpQPexkTHBHOTO aTOMHOIO
HoMepa. [IpuHimn n305100anbHOM aHAIOTUHU U €TI0 NPUOIIHXKEHUS.

Teoperuueckue ocHoBbl crepeoxumuu DOC. IlonsitTue 0 KoHMOpPMALMAX U KOHPUTYpaLUsX.
KoopauHaoHHble TOAUAPBI, XapakKTEpHbIE I KOOPAMHALMOHHBIX uMcen 4,5,6. XupaabHOCTh
MOJIMAAPOHOB C MOHO- M OWAEGHTATHBIMM JuraHaaMu. llnaHapHas XHpaldbHOCTh M ONTHYECKas
aKTUBHOCTh  METAJUIOKOMILJIEKCOB C  OJE€(UHOBBIMH, IMKJIONEHTAAUEHWIBHBIMUA, apEHOBBIMHU
JIUTaHJIaMU.

2. PeakunoHHas crmocoOOHOCTh AIEMEHTOOPTAHMYECKUX COSAMHEHUH.

OcHoOBHBIE THITBI peareHTOB (anmexTpoduIbI, HYKJICOPHUIIBI, POTODHUITBI,
panukodmibl,kapoenonsl). Kiaccudukaimst OCHOBHBIX THUNOB peakiuii ¢ yuactuem DOC. Peakiyn



M0 CBSI3W METAJUI-IUTaH/ (peakius 3aMelIeHus, MPUCOCAMHEHUS, ITMMUHUPOBaHMS, (hparMeHTaINH,
BHEJIPEHUSI, OKUCITUTEIBHOTO MPUCOEINHEHUS, BOCCTAHOBUTEIBHOTO STMMUHUPOBAHNA).

[IpeBpamieHusi auUraHgaoB B KOOPAWHAIIMOHHOW cdepe MeTauioB (CTPYKTYPHO HEKECTKHE
COC/IMHECHMS, BHYTPUMOJCKYJSIPHBIC TMEPErPYNIUPOBKA U MOJeKyisipHas jauHamuka JD0C
(TayTOMETpHS, METAJIOTPOIHUS, BHYTPEHHHE BPAIICHUS BOKPYT CBSI3M METAJLI-JIUTAHT).

OKHCIUTENbHO-BOCCTAHOBUTENIbHBIC MTPEBPAIICHUS METAINIOOTPAHUYECKUX COCTUHEHUM.

Paznuumst B ctpoennn u cBoiictBax DOC B ra30BOM, XHAKOHM M TBepaou ¢aszax. Poib
MOJIAPHOCTU Cpelbl W CHenuuueckoid conbBanuu. MOHBI W WOHHBIC Mapbl, MX PEAKIMOHHAS
criocooHocTh. PaBHOBecHass CH-kucnotHocts, mikanel CH-kucimotHocTH, BiausiHue crpoeHust CH-
KHUCJIOT Ha paBHOBeCHYI0 CH-KuCI0THOCTD, KMHETHYECKast KUCIO0THOCTh CH-KHCITOT.

3. dusnyeckrue METOIbl UCCIIEIOBAHUS CTPYKTYPHI M JIEKTpOHHOTO cTpoeHust J0C.

SAMP-cniektpockonus (ummynbcHass SMP-dypbe cnekrpockonusi, auHamudeckuii SIMP) B
HCCJIEIOBAHUH CTPOCHUS M peakiiMoHHON criocoOHocTH DOC. @uznueckue U TeOPETUUECKUE OCHOBBI
Metona. Ilonstue 00 ocHoBHBIX SIMP-mapamerpax: XMMHYECKOM CIBUTE, KOHCTaHTaxX CIHH-
CIIMHOBOI'O B3aUMO/JICHCTBUS, BpeMeHax penakcauuu. O0nactu npumeHenus B xumuun J0C: uzyuenue
CTPOCHHS ¥ TUHAMHKHU MOJIEKYII, ONIpeIeTICHIE IPUMECEH.

Macc-cnekrpomerpusi. PU3ndecKkrue U TEOPETUUECKHE OCHOBBI MeToa. O0acTu mpuMeHEHus B
xumun J0C: ycTaHOBIEHHE COCTaBa U CTPOCHHS MOJIEKYJI, KAUECTBEHHBIM U KOJIMYECTBEHHBIN aHAIN3
cMeceil (XpoMmaT O0-Macc-CIIEKTPOMETpUS), OIpENeIeHUEe MUKPOIpUMEced, H30TOIHBIM aHaIu3,
U3MEpEHUE TEPMOXUMUYECKUX IapaMeTpoB (PHEPTHMHU HMOHHU3AIUU MOJIEKYIN, JHEPruH TMOSBICHUS
MOHOB, HSHEPIUU JUCCOIMAINN CBSI3€i), M3Y4YeHHWE HOHHO-MOJICKYISAPHBIX peaknui, rasodasnas
KHCIIOTHOCTh U OCHOBHOCTH MOJIEKYII.

Meton pentreHoctpykrypHoro ananuza (PCA). ®@usnueckre U TEOpETUYECKHNE OCHOBBI METO/1A.
Ob6nactn mnpumenenus B xumud DOC: yCTaHOBIEHHE CTPOCHHS MOJEKYl U KPHUCTAJUIOB,
UCCIIEIOBaHUE MPUPOAbl XMMUUYECKUX CBSI3EH.

®oro- (®3C) wu pentrenodorodnextponHas (DCXA) cnektpockonuu. Dusznyeckue u
TeopeTudeckre OocHOBBbI MeToJ0B. [Ipumenenune B xumun DO0C: u3ydeHUEe HJIEKTPOHHOTO CTPOECHHS
MOJIEKYJI, U3MEPEHUE DHEPTUN NOHU3ALINH.

OnTnueckas cnekrpockonus (UK, YO, KP). ®uznueckue u TeopeTndeckue OCHOBBI METOJIOB.
[Ipumenenne B xumuu DOC: yCTaHOBJIEHHE CTPOEHHUS MOJEKYJ, W3Y4EHHE IMHAMUKH MOJEKYII,
U3MEpeHue KOHLEHTpauuu. [IpuMeHeHHe CUMMETpUU NpU HHTEPHPETAUU SKCIEPUMEHTATBHBIX
CIIEKTPOB.

CrnekTpockonust  3JEKTPOHHOrO mapamMarHutHoro pesoHanca (OIIP). ®usuueckue u
TEOpeTU4YEeCKHE OCHOBBI MeTONI0B. [IpuMenenune B xumun OOC: ycTaHOBJIEHHE CTPOEHUS PAIUKAJIOB,
U3Y4YEeHHE JUHAMHMKHU MOJIEKYJ U MEXaHU3MOB PaIuKaJIbHBIX PEAKIIU.

4, OpFaHquCKHe IMPOU3BOJHBIC HEMICPEXOAHBIX JICMCHTOB.

Opraanueckue Mpor3BOIHbBIE MIETOYHBIX MeTauioB (I rpymma).

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

Oprannueckue COeIMHEHUS HATPUS U KaJU4.

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

Oprannueckue npon3BoAHbIE 21eMEeHTOB I rpynmsl.

MarauitopraHi4ecKrue COEIUHEHUS: MOJIy4eHUEe, CTpOEHHUE, CBOMCTBA. Poisib pactBOopuTENs B
CHUHTE3¢ MAarHMHOPraHWYECKUX COCIWHEHWU. PeaknmoHHas CrMOCOOHOCTh MarHUMOPTraHUYECKUX
COEAMHEHHUMN U UX IPUMEHEHHUE B OPTaHUYECKOM U METAJUIOOPTaHUYECKOM CHHTE3E.

Opranuueckue npou3BoAHbIE 371eMeHTOB XII rpynisbl.

[vHK- ¥ KagMUWOpPraHWYECKUE COEAUHEHHMS: IIOJYyYEHHE, CTPOCHHME, CBOWCTBA. Peakuus
Pedopmarckoro.



Opranuyeckue COEOUHEHUSI PTYTH: TIOJYyYE€HHUE, CTPOCHHUE, CBOWCTBA. MepKypHpOBaHUE
apoMaTh4YecKux coeauHeHui. Peakuus HecmesHOBa.

Cummerpuszanus u JUCIIPONIOPLIMOHUPOBAHNE PTYTbOPTAaHUYECKUX COEIMHEHMI.
Pryrpopranuyeckue cOeqUHEHUs B CHUHTE3€ OPraHWYECKMX IPOM3BOIHBIX JPYIMX METAIIOB U
OpraHUYeCKOM CHUHTE3E.

Opranuueckue npou3BoaHble 31eMeHToB I11 rpymnmnsl.

bopoprannueckue coenuHeHus. OCHOBHBIE TUIIBI COEIMHEHMM, CHUHTE3, CBOMCTBA, PEAKLIHH.
I'uapoGopupoBaHre HEHACBHIIICHHBIX COCIMHEHHN, PETMOCEIeKTUBHOCTh peakuuu. llpumeHeHnune
OOpOpPraHUYEeCKUX COCAMHEHUN B OPraHUYECKOM CHHTE3€.

Kapb6opansl, meramuiokapbopanbl, MoidydeHue, cBoiicTBa. (OCHOBHBIE THIBI KapOOPaHOB.
Hxocasapuueckre KapOOpaHbl, OCHOBHBIC PEaKIUH.

AnmroMuHUOpraHuyeckue coeauHeHus. OCHOBHBIE THUIIBI COEJUHEHUN, CHHTE3, CBOWCTBA,
peakunu. Kartanuzaropel Lurnmepa-Harra. [lpumeHeHne amtOMUHUMOPraHUYECKUX COCIMHEHUN B
MIPOMBILIJIEHHOCTH U OPTaHUYECKOM CHUHTE3E.

Opranuueckue npousBoaHble 3nemMenToB XIII rpynmnsr.

lannuii-, wHAMI- U TaTUHOPraHWYECKHE COCAUHEHUs: IIOJIy4YeHUEe, CTPOCHHE, CBOWCTBA.
[IpuMeHeHne TanuHOPraHNYECKUX COCTMHEHUI B OPraHMYECKOM CHHTE3E.

[TonydyeHue MOTYNPOBOJHUKOBBIX MATEPUATIOB METOJOM ra3o(a3HOTO pPa3lOoKEHUs TaJUIHii- U
WHIUMOPTraHUYECKUX COCIUHEHHUI.

CpaBHuTeNbHAs pPEAKIMOHHAA CIHOCOOHOCTh OPraHMYECKUX MPOU3BOAHBIX 3iemMeHTOB XIII
TPYIIIIBI.

Oprannueckue Npou3BOAHbIE 3IeMEHTOB X1V rpynsbl.

Kpemuuitopranndeckue COeIMHEHMS: TI0JIy4€HHE, CTPOCHHE, CBOKCTBA.

I'mapocunmivpoBaHue HEHACBILIEHHBIX Mpou3BOAHBIX. [lommopranocuiokcansl. CHUIMIOBBIE
s¢upel. KpeMHuiopranudeckne coeIMHEHHs B OPraHUYECKOM CHHTE3€ M TPOMBIIIICHHOCTH.

I'epmannii-, 010BO- M CBHHIICOpraHUYEeCKUEe coequHeHus. OCHOBHBIE THUIIBI COEIWHEHHI,
IIOJIyYeHUE, CTPOEHUE, CBOMCTBA M peakumu. [IpencraBieHuME O TUIIEPBAJIEHTHBIX COEAVMHEHUSX.
IIpakTrueckoe UCIONb30BaHUE OPTaHUYECKUX TPOU3BOAHBIX MIEMEHTOB XIV 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 XUMHUHU D0OC HETIEPEXOHBIX HJIEMEHTOB.

Opranudeckrie MPoU3BOIHBIE TIEMEHTOB XV IPYIIIHI.

Opranuueckue Mpous3BoaHbIE (hochopa U MBIIMIBbIKA, OCHOBHBIE THUIIBI COSAMHEHUN BBICIIEH U
HHU3IIEH CTEIEHEH OKHUCIEHUS, METOJbl CHHTE3a, CTPOCHHUS, CBOWCTBA. [ €TEpOLUKINYECKHE
coenuneHust ¢ocgopa. Peakuus Burtura. IIpumeHeHne Oprudeckux NPOU3BOJHBIX IJIEMEHTOB V
IPYIIIBI B IPOMBIIUIEHHOCTH, CEJIbCKOM XO3S5IIICTBE, MEIUIIMHE.

CypbMa 1 BUCMYTOPraHU4ECKHE COEINHEHUS.

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

Knaccudukanus MeTaIIoOpraHu4ecKuX COCIWHEHUN TEepeXOJHBIX METauIoB 10 THUITY
JIUTaH0B, KOOPAMHUPOBAHHBIX C METAJIJIOM.

KapOoHuapHBIE KOMIUIEKCHI TIEPEXOHBIX METAJLIOB.

OcHOBHBIE THUTTIBI KapOOHUIIOB METa/IOB. MeToAbpl CHUHTE3a, CTpOoeHne U peaknuu. KapoboHnunat
aHWOHBI, KApOOHUI TaJOTeHH b, KapOoHUITaapuasl. [Iprpona cBs3u MeTam-KapOOHUI.

MeramkapOOHUIBHBIE KJIACTEPhl TEPEXOAHBIX MeTauioB. OCHOBHBIE THIMBI, TOJy4YEHUE.
CrepeoxumHuueckass HEXKECTKOCTh: MHUTpalus KapOOHWIBHBIX, THIPHIHBIX, YTJIEBOAOPOIHBIX
JUTHUHAOB W METAJUTMYECKOro ocTtoBa. IIpeBpareHus yrieBoJOpOJ0B Ha KJIACTEPHBIX KapOOHMIAX
METaJUIOB.

[IpakTHueckoe npuMeHeHne KapOOHUIIOB METAIIJIOB.

M'uapuiHbIe KOMIUIEKCHI TEPEXOAHBIX METAILIIOB.

OcHOBHBIE THUIIBI BOJIOPOJAHBIX KOMITJIEKCOB MEPEXOAHBIX MeTa10B. CoelMHEHUs C BOJOPOIHBIM
aTOMOM: MOHO-, Ou- W monusaepabie. COeTUHEHHUS ¢ TEPMUHAIBHBIM M MOCTHKOBBIM aTOMaMH



BoJioposa. CoenMHEHUsI ¢ MOJIEKYISIPHBIM BOJIOPOIOM: CHHTE3, CTPOEHHE, CBOMCTBA. XapaKTep CBSI3U
METAJIII-BOJIOPOJ, €€ MOIIPHOCTh, BO3MOXKHOCTh AMCCOLMAINK. B3auMHble IpeBpaleHHsl BOJOPOIHBIX
KOMIUIEKCOB U OPraHMYECKUX COEIMHEHUHN MepeXOoqHbIX MeTaioB. Poiab BOJOPOIHBIX KOMILIEKCOB B
METAJIJIOOPTaHUYECKOM CUHTE3€ U KaTallu3e.

Kapb6enoBble 1 kapOMHOBBIE KOMILJIEKCHI IEPEXOAHBIX METAJIIOB.

KapOeHoBbIE KOMIUIEKCHI IEPEXOAHBIX METAUIOB. OJEKTPOHHOE cTpoeHue. KapOeHoBbie
koMmruiekcsl dumepa. Kapbenosbie komiuiekcsl [lIpoka. Meroabl cuHTe3a KapOCHOBBIX KOMILIEKCOB
@umepa (o Pumepy, no Jlanmnepry). Peakunn xapoeHoBbIx KoMiiekcoB Dumiepa (HykiaeoduiabHOE
npucoenuaenne k C), nenporonupoBanue cBszeii C-H. Ponp kapOEHOBBIX KOMILUIEKCOB B
karanu3e(meraresuc onedunoB). Mcnonbp3oBaHre B TOHKOM OpraHudeckoMm cunrese. Peakuus [lerua.
Mertare3nuc HUKIMYECKUX aKeHOB. KapOWHOBBIE KOMIUIEKCHI MEPEXOAHBIX METAJUIOB. DIEKTPOHHOE
ctpoenue. Kapounossie komruiekcsl @umnepa. Kapounosbie kommiiekcsl Hpoka. CuHTe3 KapOMHOBBIX
KOMILJICKCOB JIeHCTBHEM KHCIOT JIprorca Ha kapOeHoBbIe KOMITIeKCh Pumiepa. Peakun kapOMHOBBIX
KOMIUIEKCOB C HYKJICOPMIbHBIMU peareHTamMu. Poib kKapOMHOBBIX KOMILJIEKCOB B KaTajln3e: METaTe3UC
U TIOJIUMEpU3aliMsl aJIKUHOB.

KoMruiekcpl mepexoaHbIX METaJIOB.

OO0mast xapakTepUCTHKA CTPOCHHUS U yCTOMYMBOCTH. Pa3znuuHble TUIBI CBA3EM MeTayuI-JIMraHm.
CTpyKTYpHO-HEKECTKHE COeIMHEHUs. BHYTpeHHsl IMHAMUKA MOJIEKYJI.

Kommiekcel MeTamioB ¢ onepuHaMu.

Tunsl KOMILIEKCOB € JIMHEHHBIMU M IUKIMYECKMMH MOHO- U mojuoiepuHamu. MeToasl
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
OMMeTAUTMYECKHE KOMIUIEKCHI. ALETHIICH-BUHWINICHOBAs TEPErpyNINpPOBKAa B KOOPAMHAIIMOHHON
chepe METauioB Kak METOJ| CHHTE3a BUHHIMICHOBBIX KOMIUIEKCOB. AIIETUICHOBBIE KOMIUIEKCHI B
KaTajause.

ANNuIbHBIE KOMIUIEKCHI.

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

[{uknoneHTaueHNIIbHBIE KOMITJIEKCHI.

Tuner komruiekcoB. Ctpoenue. MetamioneHsl: GeppolieH, HUKeNeleH, kobanbToieH. CHHTES.
PeakiimoHnHast crocoOHOCTh (3aMelleHHe B JIUTaHZE, PeaklUu C pa3pblBOM CBS3M METall-KOJIbLO,
penokc-peakiuu). MeTamloneHIanKuiabHble KaTUOHbI. [{MKIIONeHTaqueHMIbHbIE TPOU3BOJIHBIE
TUTaHa W UHUpPKOHMs. Tunbel KkoMmmekcoB. CHHTE3, NPUMEHEHHWE B KaTalu3e IPOLECCOB
MOJINMEPU3aLIH. HuknoneHTagueHUIKapOOHUIbHBIE KOMILIEKCBI. Cunres. Xumus
[UKIIOTIEHTa e HIIIMapraHeTpukapOoHusa (IMMaHTpeHa).

[uknoneHTagueHMIKapOOHNUIIbHBIE KOMIUIEKCHI JKeJie3a, Ko0aabTa, MOIUOeHA.

ApEHOBBIE KOMILJIEKCHI.

Tunsl apeHOBBIX KOMIUIEKCOB. buc-apeHOBblE KOMIUIEKCHI Xpoma. MeToabl MONy4deHHs Hu
peakiuu. ApeHXpOMTPUKApOOHUIIbHBIE KOMIUIEKCH. MeToabl monydeHus u peakiuu. [I[pumeHeHme B
OopraHnyeckom cuHrese. KarnoHHble apeHOBbIe KOMIUIEKCHI XKele3a u Maprania. CUHTE3 U peakiu..

bu- n nonusaepHble COETNHEHNUS IEPEXOIHBIX METAUIOB.

JluneiiHple OW- M TONMSIEPHBbIE COEIUHEHHS TMEPEXOJHBIX METAJUIOB: CHUHTE3, CTPOEHHE,
cBoiictBa. llpupona cBsizm Merami-nurana. CoeIMHEHUS C KPAaTHBIMU CBSI3SIMH METaJLI-METaJll.
Krnactepuble (kapkacHbl€) COEAMHEHHs IEPEXOJHBIX MeTaJIoB. BaxkHeilline CTpyKTypHBIE THIIBI
KJIACTEPOB, UX MHUHUMAJIbHBIE U MAKCHUMAaJbHBIE pa3Mepbl. DJIEKTPOHHOE cTpoeHue. CBoMCTBa U
JMHAMHKa MOJIEKYIL.

Karanutuueckue mpoueccsl € Y4acTHEM METAJIOPraHMUYECKUX COEAMHEHHH NEPEXOIHBIX
METaJIJIOB.

Onuromepuzanusi onepUHOB U aleTHJIEHOB. HukeneBble KOMIUIEKCHI B KaTaju3e
onuroMepusanuu stuieHa. Luknoonuromepusanus (cucremMsl, cogepsxauiiue HuKkenb (0) ¥ auHelHas
onmuromMmepusanus oyranuena (cucremMsl, coaepxkamue namnaauid (0)). Huknuyueckas TpuMmepusaus u
TeTpaMepHu3alnsl alleTHICHOB (CUHTE3 MPOU3BOIHBIX OE€H30J1a U IIMKJIOOKTaTETpacHa).



[Momumepusanus oneduHOB: Katamuszatopsl llurmepa-Harra, monudsTuineH, MOMHIPOIUIICH.
Crepeocrieruduueckas monuMepusanus OyraaueHa.

N3omepuzanust onepUHOB: MUTpalMs JBOMHOM CBSI3M C y4yaCTHEM METAJUIAJIKWIBHBIX U
METaJUIAJUTWIIbHBIX HHTEpMEANaToB. Peakius meraTe3unca onehuHOB.

I'oMoreHHO€ THIPUPOBAaHUE: KOMIUIEKCHI C MOJIEKYJIIPHBIM BOJOPOAOM, MEXaHU3MbI aKTUBALUN
BOJIOPOJIa, POJIMEBHIC, KOOAIbTOBBIE M PYTCHHEBBIE KaTanu3aTopbl. CENeKTUBHOE THAPHPOBAHUE.
AcuMMeETpHUYECKOE THAPUPOBAHNE.

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

Oxucnenue one(UHOB: DSMOKCUAWPOBAHUE, KaTaTU3UPYeMOE MEPEXOJHBIMH METaJUIaMHu.
IlosydeHue aneranpaeruia 1 BUHAIALETATa U3 STHIICHA.

AmnmuneHoe ankunupoBanue CH-, NH- u OH-opranmdeckux coeaMHEHHH B YCJIOBHSX
METAJJIOKOMIIIEKCHOTO KaTanu3a. MOHO-, U- U NOJIMCHTATHBIBE JIMTaHbl. XUPAJIbHBIC JTUTAHIbI U
ACUMMEPTUYECKUN CUHTE3.

Merare3uc onedrHOB U alleTUIeHOB. Peakius Kpocc-coueTaHusl.

OcHOBHbIE NPECTABIEHUS OMOMETAINIOPraHUYECKON XUMUU.

[lonartue o MertayiopepMeHTax: XJIOPOPHUIUI, LUTOXPOMBI, (eppedokcuHbl, BuTamuH B12;
cTpoeHue u ononorndeckue GyHKuuu. [[puMeHeHne MeTaluI0OpTaHUIeCKUX COSTMHEHUH B METUIIHHE.

Oprannyeckue coeaunenus f- snementoB. IIpencraBnenust 00 opraHMYECKUX COeAMHEHUsX f-
3JIEMEHTOB. BaxkHelme cTpyKTypHbI€ THIIbI, METO/bI CUHTE3a, IPUPOA CBSI3U, INHAMUKA MOJIEKYI.

8. YueOHO-MeTOANYECKOE U HH(POPMAIIMOHHOE 0DecTieYyeHne TUCIUIIHHbI

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

5. Cwmurt, B. A. OcHOBBI COBPEMEHHOT'O OpPraHUYECKOIr0 CHHTEe3a. YuebHoe nocodbue / B. A. Cmur,
A. 1. Juneman. — M.: bunom. Jlaboparopus 3uanuii, 2014. — 750 c.

6. OnpmenOpoiix, K. Meramnoopranndyeckas xumus / K. OnbimenoOpoiix. — M.: bunowm.
JlabopaTopus 3Hanui, 2014. — 750 c.

JlonoIHUTeIbHAS JTUTEpaTypa

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

2. bapeimok, B. I1. Be3gecymuii skuBoTBOpHBIN Kpemunii; moHorpadwus / 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
«'eon, 2014. — 410 c.

5. Boponkos, M. I'. Cunanonsl. OT 3¢heMepoB kK MOHOMEpaM, oiuromMepam u nojaumepam / M. I'.
Boponkos, C. B. Bbacenko; MpHUX um. A. E. ®aBopckoro CO PAH. — HoBocubupck:
Axagemuueckoe u3g-so «I'eon, 2014. — 142 c.

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



7. Topmkos, B. M. OcHoBsl pusnueckoit xumuu / B. . I'opmikos, U. A. Ky3neros. — M.: bunowm.
JlaGopatopus 3Hanuii, 2014. — 407 c.
8. JKayen, X. buomerammoopranmveckas xumus / XK. XKayen. - M.: bunom. JlaGoparopus
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HNurepHer-pecypcesl
JlocTynm K SJEKTPOHHBIM HAay4YHbIM HH(OPMAIIMOHHBIM pecypcaM OCYULIECTBIISETCS uepe3
cepBep LlenTpanbHoii HayuHO# OMOIMOTEKH MpKYyTCKOTO Hay4YHOTO IIEHTpa:
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
10. http://www.scopus.com/ - baza nanusix SCOPUS
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9. MaTepuajibHO-TEXHUYECKOE o0ecnevyeHre y4eOHO TUCUMIIIMHBI

Jlj1a ocBOEHHS TPOrpaMMBbl OOyUYEHUS U [T BHIMOJIHEHUS HAYYHO-UCCIIE0BATEIbCKUX PadoT Mo
TEME JUCCepTallMM KaXJIOMY AaclUpaHTy TMPEAOCTaBICHO WHAMBHIyalbHOE pabodyee MecCTo,
00Opy/IOBaHHOE  MPUTOYHO-BBITSDKHOM  BEHTWIALMEW,  BOJOMPOBOJOM,  BOJOOTBEICHHEM,
BO3YXOBOJIOM. ACHHUpPAaHTHl HMEIOT BO3MOXKHOCTh HCIOJB30BAaTh MaTepHAbHO-TEXHUYECKHE
cpeacTBa J1abopaTopuii, B KOTOPHIX BBINOJHSIOT KBAIM(UKAIIMOHHBIE U TUCCEPTALMOHHBIE PAOOTHI
(oprrexHuKa, peaKTHBBI, pPACXOJHBIE MaTepuanbl, JadopaTopHas TOCyda, HW3MEPHUTEIbHOE
obopynoBaHue).

OcHOBY  MarepHalbHO-TEXHHMYECKOHM 0a3bl HMHCTUTYTa COCTaBJISIOT JBa  LU(POBBIX
myabTusgaepubix  @ypoe-criekrpomerpa AMP  (DPX 400 u AVANCE 400), peHTreHOBCKUI
muppakromerp  Bruker D8 ADVANCE, pentreHoBckuii audpakromerp D2 PHASER,
uHopakpacuelii Dypbe-cnektpomerp Vertex 70 ¢ Paman mnpucraBkoii, umH@pakpacHblii Pypbe-
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-criekrpomerp 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 nusnbpkoMeTp.

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

ABTOp-cocTaBUTENbL paboyeil mporpaMmbl AUCUUILINHBL: 1.X.H., JoueHT Po3enuseir U. b.



