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1. IlepeuyeHb TeM JJisI MOATOTOBKH K KAHIAMIATCKOMY IK3aMeHY
BBeaenue

Hacrosmas nporpaMmma Oazupyercs Ha OCHOBOTIOJIAraroInX paznenax
AJIEMEHTOOPTAHMYECKOM XUMHHU, BKIIOYAs TEOPETUYECKHE TMPEJCTABICHUS O MPUPOJIEC
XHMUYECKHX CBSI3€H M JJIGKTPOHHOM CTPOEHUHU 3JIeMeHToopraHudeckux coenuuenuit (30C),
metonel cuHTe3a DOC, ¢u3mueckue METOAbl HMCCIEAOBAHUS CTPYKTYPbl M DJIEKTPOHHOTO
ctpoenusi D0OC, opraHuyeckue MPOU3BOJHBIE HEMEPEXOJHBIX 3JIEMEHTOB, OpPraHUYECKUe
KOMILJIEKCHI TIEPEXOTHBIX METAJIOB.

1. Teopeanecmle NMpeacraBjJacHus 0 NIpUpPoOa€ XUMHUIECCKUX cBsizeil u JIEKTPOHHOM
CTPOCHHUH I3JICMCHTOOPraHH4Y€CKHUX COGZII/IHeHI/Iﬁ

Knaccudukanusa snemenrooprannyeckux coeaunenuid (30C). OcHOBHBIC dTanbl Pa3BUTHUS
xumun JOC. Ee BiusiHUE HA TEOPUIO XUMUYECKOI'O CTPOEHUS MOJIEKYJISIPHBIX CUCTEM.

Teopernueckue MeTOAbl MOJECIUPOBAHUS CTPYKTYPBl U 3JEKTPOHHOIO CTPOEHUS MOJIEKYI.
Anmnabarnyeckoe npuOmmkenne. [IoHITHE 0 TOBEPXHOCTH MOTEHIIMATBHON YHEPTUN MOJICKYJIBL.
Merton MosnekysipHbIX opouTaneit (MO) kak 0cCHOBa COBpEMEHHOM KBaHTOBOW XMMHUU. OCHOBHBIE
IOPUHLMIIBL  [TOCTPOCHUS HEOMIHUPUYECKHX M MOJYIMIHUPUYECKHX KBAaHTOBO-XUMHYECKHUX
MeTo10B. Mcnosnb30BaHNe METO0B KBAHTOBOM XUMMM Ul pacyeToB HAOIIOAAEMBIX CBOWCTB
MOJIEKYJ. AHaJIM3 AJIEKTPOHHOTO CTPOCHHS MOJIEKYNI B TepMHUHAX S(PQPEKTHUBHBIX 3apsIOB Ha
aToMax U 3aceJeHHOCTeH (MOpsAIKOB) CBsI3EH.

ConpspxkeHHble MoJieKysbl Kak Juranabl B DOC. DIEeKTpOHHOE CTPOEHME COIPSKEHHBIX
MOJIEKYJ B T-3JIEKTPOHHOM NpubmmkeHur. Meton Xrokkens. Cxembl T-3JIeKTPOHHBIX YPOBHEH
sHepruii u 7w-MO  ammuna, OyTaaMeHa, aHUOHA  LMKJIONEHTAJuMEHW1a, OeH3oia,
LIUKJIOOKTAaTETPACHA.

[Ipupona xumumueckux cBazeit B DOC. T'ubpugHble opOUTANM W NPUHLMIBL UX
UCMOJIb30BaHUSI B KAUeCTBEHHOH TeopuM XuMHueckoro crpoeHus. Kiaccuduxanus THUIIOB
xumuueckux cBszet B OOC. Ilpupoma cBA3M B OJEPUHOBBIX, AallETUIICHOBBIX,
LUKJIOTICHTAJUCHWIIbHBIX U apEHOBBIX KOMIUIEKCAaX MEpPEeXOJHbIX MeTauioB. KpaTHble cBs3n
AIIEMEHT-YIJIEPOJl U DJIEMEHT-3JIEMEHT. MHOIOLIEHTPOBbIE CBA3M. XHUMHUYECKHE CBSA3M B
AIIEKTPOHOAE(PHUIUTHBIX MOJIEKYJIaxX

CuMMeTpHst MOJIEKYJI M €€ UCII0JIb30BaHNE B TEOPUH XuMuieckoro crpoenus J0C.

KauectBennsle crnioco6s! oneHku ctabunbHoctd JOC. IlpaBuino 3pPpexkTUBHOIO aTOMHOTO
Homepa. [IpuHIun n301006ambHON aHATIOTHU U €TI0 TPHIIOKEHUSI.

2. PeakuMoHHas1 CIIOCOOHOCTH 3JICMEHTOOPTaHUYECKUX COeIMHEeHUH

OCHOBHBIE THIIBI PEAreHTOB (AIEKTPOQPIIIBI, HYKICO(DUIBI, MPOTOMUIBI, PATUKOPUIEI,
KapOeHOM I ).

Krnaccudukanus ocHOBHBIX TUIOB peaknuii ¢ yaactueM DOC. Peakiuu mo cBsS3u MeTai-
JIMTaH/g (peaKHI/II/I 3aMCUICHUA, IPUCOCAUHCHHNA, SJIMMUHHUPOBAHNS, (bpal"MeHTaI_[I/II/I, BHCOPCHMU,
OKUCITUTEIBHOTO IPUCOETUHEHHU S, BOCCTAHOBUTEIBLHOTO AITMMUHUPOBAHUS ).

[IpeBpanienus: TUraHI0B B KOOPJAUHAIIMOHHON cepe MeTamioB (CTPYKTYPHO HEXKECTKHE
COCIMHEHUS, BHYTPUMOJIEKYJIIPHBIE TEPErpyNnimupoBKH U MoJieKyiasipHas auHamuka O0C
(TayTOMEpHs, METAJUIOTPONMs, BHYTPEHHUE BpALICHHUS BOKPYr CBS3M METaJUI-JIMTaH[).
OKHUCIUTENbHO-BOCCTAHOBUTENBHBIC MTPEBPAIICHUS METAINIOPTAHUYECKUX COSTUHEHUI.

Paznuumst B ctpoenun u cpoiictBax DOC B ra30BoOi, xuakod u TBepaou (azax. Pomb
MOJIIPHOCTH CpCAbl U CHCI_II/I(l)I/I‘-IeCKOI\/'I coJibBaTanuu. Honbl 1 noHHBIE Mnapsbl, UX pCaKIMOHHAA
CIIOCOOHOCT.



PaBnoBecnass CH-kucnotnocts, mikansl CH-kucnotHoctu, Biusinue crpoeHust CH-kucior na
paBHOBeCcHYI0 CHKHCIOTHOCTD, KHHETHYECKAsA KUCTOTHOCTh CH-KHCIOT.

3. ®u3nvecKue MeToAbl HCCIEA0BAHUS CTPYKTYPbI M 3JIEKTPOHHOTIO cTpoenusi JOC

AMP-cniektpockonuu (umnyibcHas SIMP-gypbe criekTpockonus, nuHamudeckuii IMP) B
WCCJICIOBAaHUH CTPOCHUS M peaknuoHHOU crocooHoctn DOC. dusnueckne u TeOpPEeTUISCKUE
ocHOBbI MeToja. [lonsTe 00 ocHoBHBIX SIMP-mapameTrpax: XUMUYECKOM CHIBHUIE€, KOHCTaHTaX
CIHMH-CIIMHOBOTO B3aUMOJICHCTBUS, BpeMeHax peiakcauuu. Obmactu npumenenus B xumuu J0C:
M3YYEHHE CTPOCHUS U TMHAMUKU MOJIEKYII, OTIpe/iesieHue IpruMeceii.

Macc-cnektpomerpus. Pusznyeckne M TEOpeTHUYECKHe OCHOBBI MeToma. OOmactu
npuMmenenus B xumuu DOC: yCTaHOBJIEHHE COCTaBa UM CTPOCHUS MOJIEKYN, KaueCTBEHHBIM U
KOJIMYECTBEHHBIN aHau3 cMmecei (XpoMaTo-MacccreKTpOMETpusl), olpezeeHue
MUKpOIIPUMECEH, M30TOIMHBIN aHaIu3, U3MEpPEHHE TEPMOXHUMHUYECKHUX IapaMeTpoB (dHEPrUHU
MOHM3AIMU MOJIEKYJ, SHEPTUU TOSBJICHUS MOHOB, SHEPIrUU JUCCOLIMALMU CBsI3€H), U3yuyeHHUE
MOHHOMOJIEKYJISIPHBIX PEaKIlHii, ra3oda3Hasi KUCIOTHOCTh U OCHOBHOCTH MOJIEKYJI.

Meron pentrenoctpykrypHoro aHanu3a (PCA). ®@usnueckue M TEOPETUUECKHE OCHOBBI
metona. O6nactu npumeHeHus B xumun JOC: yCTaHOBJICHHE CTPOCHUS MOJIEKYJ M KPUCTAJLIOB,
UCCJIEJOBAaHHE MTPUPOAbl XUMUYECKUX CBSI3EH.

®orto- (O®IC) u pentrenodorosnekrponnas (DCXA) cnekrpockonuu. dDusznueckue u
TeopeTudeckrue OCHOBbI MeTon0B. [lpumenenue B xumuu OOC: H3ydeHHE HIIEKTPOHHOIO
CTPOEHHS MOJIEKYJI, I3MEPEHHUE YHEPTUI HOHU3ALINH.

OnTnueckas cnektpockonus (MK, Y@, KP). ®uznueckue u TeopeTu4eckre OCHOBbI METO/I0B.
[Tpumenenue B xumun DOC: yCTaHOBJICHHE CTPOCHHS MOJIEKYII, U3yUYeHUE TUHAMUKUA MOJIEKYI,
U3MepeHue KOHIeHTpauu. [[puMeHeHne CUMMETpUN MIPU UHTEPIPETALUU IKCIIEPUMEHTAIbHBIX
CIIEKTPOB.

CriekTpockonusl 3JEKTPOHHOro mapamarHuTHoro pe3oHanca (OIIP). ®dusmueckue wu
TEOPETUYECKHE OCHOBBI MeTonoB. I[Ipumenenne B xumuu OOC: yCTaHOBIEHUE CTPOEHUS
paaAMKaNoB, U3y4YE€HUE TUHAMUKHU MOJIEKYJ U MEXaHU3MOB PaJUKaIbHBIX PEaKIUl.

4. Opranuyeckue MPOU3BOHbIE HEMEPEXOIHbIX 3JIEMEHTOB
Opeanuueckue npousz8ooHbvle Weiounbix memainos (1 epynna)
JluTniiopraHuYecKue COEIUHEHUS, WX CBOMCTBA, CTPOCHHE, METOAbl TOJYYEHUS U
MPUMEHEHNE B OPTaHMYECKOM CHHTE3€.

OpFaHI/I‘IGCKI/Ie COCIUHCHUWA HATPpUA U KaJIns.

Peakuuu MmetannupoBaHus. ApomMaTHuecKue aHUOH-PAIUKalbl: 00pa3oBaHUE, CTPOEHUE,
CBOMCTBA.

Opeanuueckue npouszBo0Hbvle 1eMEeHMO8 2 2pYnnbl
MaruuitopraHi4ecKrue COeIMHEHUS: TIOJIyYEHNE, CTPOCHUE, CBOKCTBA. POp pacTBOopuUTels B
CHHTE3¢ MarHMHOPraHWYECKUX COCIMHEHHM. PeakimonHass crnocoOOHOCTh MarHUHOPTaHUYECKUX
COEMHEHUHN U UX IPUMEHEHUE B OPTAHUYECKOM U METAJUIOPIraHUYECKOM CUHTE3E.

Opeanuueckue npouzeoonvie s1emenmos 12 epynnoi

[IHK- ¥ KagMUHOPraHUYECKUE COCAUHEHUS: IOJIy4EHUE, CTpPOEHHUE, CBOMCTBA. Peakius
Pedopmarckoro.



Opranvueckue COEAMHEHUs PTYTH: MOJy4y€HUEe, CTPOEHHUEe, CBOMcTBAa. MepKypupoBaHHe
apomaTuyeckux coeauHenuii. Peaknus HecmesiHoBa.

CumMmerpuzanuss W JUCHPONOPLUUMOHUPOBAHME  PTYTbOPraHUYECKUX  COEAMHEHUU.
PryThOprannyeckue COeIMHEHHUS B CHHTE3€ OPTaHMYECKUX MPOM3BOJHBIX JIPYTrUX METAIIOB U
OpraHUYECKOM CHUHTE3E.

Opeanuueckue coeouneHus snemenmos 13 epynnol

Bopoprannueckue coenunenusi. OCHOBHBIE TUTIBI COSMHEHUN, CHHTE3, CBOMCTBA, PEAKIUU.
['upoGopupoBaHre HEHACBIIIEHHBIX COEIMHEHUN, PETHOCEIEKTUBHOCTD peakiuu. [Ipumenenue
OOpOpraHUYECKUX COCAMHEHUIN B OPraHUYeCKOM CHHTE3E.

Kap6opansl, MeramtokapOopaHbl, mojgydeHue, cBoiictBa. OCHOBHBbIE THIIBI KapOOpaHOB.
Hkocarnpudeckre kapOOpaHbl, OCHOBHBIC PEAKITUH.

AmoMuHUlopranuyeckue coeAnHeHus. OCHOBHBIE THUIIbI COEIMHEHMM, CHUHTE3, CBOMCTBA,
peakuun. Karanmuzaropsl Lurnepa-Harra. [IpuMeHeHne antoMUHUIOPraHUYECKUX COEAUHEHH B
MPOMBILIUIEHHOCTH U OPTaHUYECKOM CHUHTE3E.

lannmmit-, MHIW- U TAUIMAOPTAaHUYECKUE COCAMHEHUS: MOJYYEHHUE, CTPOCHHUE, CBOMCTBA.
[TomyueHnue MOTYMPOBOAHUKOBBIX MATEPUATIOB METOJOM ra30(pa3HOT0 pasioKEHUs TallIuil- u
VHIAMOPTraHUYECKUX COCAUHEHHUI.

[IpuMeHeHne TaTIMOpraHM4eCKuX COEIMHEHUI B OPraHUYECKOM CUHTE3E.

CpaBHUTEIIbHAS PEAKIIMOHHAS CIIOCOOHOCTh OPraHMYECKUX TMPOM3BOJHBIX 3JIEMEHTOB 13
TPYIIIIBIL.

Opeanuueckue coedunenus snemenmos 14 epynnut

Kpemuuitoprannueckue COCAUHEHUS: [IOJIy4YEHHE, CTPOCHHUE, CBOMCTBA.
['uapocunuivpoBaHue HEHACBIIEHHBIX Npou3BOAHBIX. I[lommopranocuinokcansl. CHUIMIOBBIE
s¢upsl. KpemHuiioprannueckue coelMHEHUsI B OpraHMueCKOM CUHTE3€ U TPOMBIIIIIEHHOCTH.

I'epmanuii-, 0J0BO- U CBUHELIOPraHWYECKUE coeluHEeHUs. OCHOBHBIE THUIIBI COECIUHEHU,
MOJy4YEHHE, CTPOCHHUE, CBOMCTBA U peakiuu. [IpeacraBiieHne o runepBaleHTHBIX COSAMHEHUSX.

[IpakTH4eckoe UCTOIB30BaHUE OPTAaHUYECKUX MTPOU3BOIHBIX 2JIEMEHTOB 14 rpymimsl.

Coenunenus 3JIeMEHTOB 14 Tpynmbel C G-CBSI3bIO AJIEMEHT-DJIEMEHT: CHUHTE3, CTPOCHHE,
CBOMCTBA.

CoenuHeHns 271€MEHTOB 14 Tpynmbel ¢ KpaTHBIMH CBA3SIMH DJIEMEHT-JIEMEHT: CHHTE3,
ctpoenue, cBorictra. [Ipodrema nqoecBsa3zanHOCTH B XUMUH DOC HENMEPEeXOAHBIX JJIEMEHTOB.

Opeanuueckue npoussooHble diemMeHmos 15 epynnwl

Oprannueckue Mpou3BoIHbIE pocdopa U MBIITbIKA, OCHOBHBIC THUITBI COSTUHEHUN BBICIICH U
HU3LIEH CTENEHEN OKHUCIECHMS, METOAbl CHHTE3a, CTPOEHHE, CBOWCTBA. ['eTeporukinueckue
coenuaeHus Gocdopa. Peakius Buttura. [Ipumenenre opraHndecKux MpOrU3BOIHBIX DJIEMEHTOB
V rpyninsl B IPOMBIIUIEHHOCTH, CEIbCKOM XO031CTBE, MEIULIUHE.

CypbMa- 1 BACMYTOPTaHUYECKUE COCTUHEHMUS.

5. Oprannyeckue nNpou3BOAHbIE NMEPEXOAHbIX METAJIOB

Knaccudukanus opraHM4eckux COEIUHEHUH MEPEeXOJHBIX METAJIOB IO TUIY JUTaHOB,
KOOPJMHUPOBAHHBIX C METAJJIOM.



Kap60Hqubeze KOMMNJIEKCbl nepexodnblx memainoe

OcHoBHBIE THUNBI KApOOHWUJIOB METAUIOB. METOIBI CHUHTE3a, CTPOSCHUE U PEaKIuu.
KapOoHunat aHHOHBI, KapOOHWITAIOreHUABI, KapOoHwiruapuisl. [lpupona cBs3um MeTaii-
KapOOHMII.

MerasikapOOHUIIBHBIC KIIACTEPHI MEPEXOTHBIX METaTIOB. OCHOBHBIE THIIBL, TOJIYYCHHE.

CrepeoxuMuyuecKasi HeXECTKOCTh: MUTpalys KapOOHMIbHBIX, THAPUIHBIX, YTTIEBOIOPOTHBIX
JIMTaH/IOB M METAJTMYECKOro 0cToBa. [IpeBpamieHust yrieBoJopoI0B Ha KITacTepHbIX KapOOHHIaX
METaJUIOB.

[IpakTHyeckoe NpUMEHEHUE KapOOHUIIOB METAILIOB.

CoeouneHus ¢ o-C653b10 MEMani-y2i1epoo

OCHOBHBIE TUIIBI G-OPraHUYECKUX ITPOU3BOJHBIX MEPEXOJHBIX METAJUIOB: CUHTE3, CTPOCHHUE,
cBoiicTBa. @aKTOPHI, BIUSAIOIINE HA UX YCTOWYUBOCTb. POJIb cTaOMIIN3UPYIOMIUX N- U T-JIUTaH0B.
G-allCTUJICHOBbIE IIPOU3BOAHBIE IIEPEXOHBIX METAJLIOB.

Peakuuu o-npou3BOAHBIX: pacuierieHue o-cBsizu M-C, BHeJpeHHE HEHACBIIICHHBIX
MOJIEKYJI, BOCCTAHOBUTEIBHOE SJIMMUHAPOBAHUE, G,T-IIEPETPYIIIUPOBKHU.

T'uopuonvle Komniexcobl nepexooHbIX Memaios

OcHOBHbIE THIMBl BOJAOPOAHBIX KOMILIEKCOB NEPEXOMHBIX MeTaioB. CoeauHeHus ¢
BOJIOPOJHBIM aTOMOM: MOHO-, OH- ¥ TToyiusiepHble. CoeIMHEHUS ¢ TEPMUHATBLHBIM U MOCTUKOBBIM
aToMaMu Bojopojaa. CoelMHEHUsI ¢ MOJEKYJISIPHBIM BOJIOPOJAOM: CHHTE3, CTPOCHHE, CBOWCTBA.
XapakTep CBSI3M METaJI-BOJIOPOJ, €€ IOJIAPHOCTb, BO3MOYKHOCTH Aucconuanuu. Peakuuu
BHEJIPEHUSI aJIKEHOB M AJIKNHOB IO CBS35IM METaLUI-BOJOPOA. POJb BOJIOPOJHBIX KOMIUIEKCOB B
METaJIJIOPraHUYECKOM CUHTE3€ U KaTajuse.

Kap6€H06bl€ u Kap6uH0€bl€ KOMnNJjieKcobl nepexO()Hblx memainnoe

KapOeHOBbIE KOMIUIEKCHI NEPEXOJHBIX METAJIOB. DJIEKTPOHHOE cTpoeHue. KapOeHoBble
komriekcel @umepa. KapOGenoBble komruiekchl Illpoka. Metoabl cHuHTe3a KapOEHOBBIX
koMmIuiekcoB @umepa (no @Pumepy, no Jlhnmepry, M3 Iua30alKaHOB M G-KOMIUIEKCOB
MEPEXO/IHBIX METAJIJIOB.

Peakuun kapOeHOBBIX KomiuiekcoB @urmiepa (HykineodunpHoe mpucoenunenne k C(a),
nenpotoHupoBanue cBszeit C(B)-H. Poip kapOSHOBBIX KOMIUICKCOB B KaTaiu3e (MeTaTe3uc
onepuHoB). Mcrnonb3oBaHue B TOHKOM oOpranmdeckom cuHTese. Peaxmus Jlerma. Meraresuc
HUKINYECKUX aJIKEHOB.

KapOuHoBbIE KOMIUIEKCHl MEPEXOJHBIX METAJUIOB. DIEKTPOHHOE cTpoeHue. KapOuHoBble
komruiekcsl @umepa. KapOunosble komruiekcbl Ilpoka. CuHTe3 KapOMHOBBIX KOMILJIEKCOB
neiictBuem kuciot Jlptonca Ha kapOeHoBble KoMmiuiekchl Dumepa. Peakmum kapOMHOBBIX
KOMILJIEKCOB C HYKJICOPHIBbHBIMU peareHTamMu. Poib KapOMHOBBIX KOMIUIEKCOB B KaTajU3e:
MeTaTe3uC U MOJIMMEPHU3aIUsl AIKHHOB.

TT-KOMMNJIEKCHbl nepexO()Hbzx memainnoe

OOmiasi xapakTepUCTHKa CTPOCHUS U YCTOMYMBOCTH. PasznmuuHble THUIBI CBA3€M MeTasui-
muran]. CTpyKTypHO HEXECTKUE COEAMHEHN. BHYTpEeHHA JUHAMKKA MOJIEKYJI.



m-Komnnexcol memannos c Oﬂed)uHaMu

Turnpl KOMIUIEKCOB € JMHEHHBIMH M IHUKJIMYECKMMU MOHO- M ToiuosiepuHamMu. MeTomabl
MoJIlyueHusi, CcTpoeHue, cBoicTBa. I[lpupoma cBs3u onepuna c¢ meramwiom. Peaknum -
KOOPAMHUPOBAHHBIX JIMTaHAoB. LlukimoOyraauenxene3orpukapOonmit. Ponb  oneduHOBBIX
KOMIUIEKCOB B KaTalu3e.

n-Auemuﬂeﬁoebze KOMMNJIEKCbL

Turbl aeTHICHOBBIX KOMIUIEKCOB. METONbl MOJNY4YEHHs, CTPOCHHUE, CBOMCTBA. MOHO- U
OuMeTauInYecKue KOMIUIEKCBI. ALleTUIICH-BUHWINAIEHOBAs IeperpynmnuoBKa B
KOOPJIMHAIIMOHHOW cepe MEeTaIoOB KakK METOJ CHHTE3a BUHWIHJICHOBBIX KOMILICKCOB.
ALIETHJICHOBBIE KOMILJIEKCHI B KaTaju3e.

Annunvnvie komniekcol
Tunsl alIuiIbHBIX KOMIIEKCOB. MeTOo bl CHUHTE3a, CTPOCHUEC, pCaKIIUU. Ponb B kaTanuse.
lluic/zoneHmaOueszbeze KOMMNJIEKCbl

Tunbr xomriekcoB. Crtpoenme. MertammoneHsl: (QepporieH, HUKENeleH, KOOAIbTOLEH.
Cunres. PeakiinonHasi cnocoOHOCTh (3aMelIeHHe B JIMTaH e, PEaKLIUU C Pa3pPbIBOM CBS3U METaLI-
KOJIBLIO, PEIOKC-PEeaKnu). MeTammoneHIaIKWIbHbIe KATHOHBI.

[{uksIoneHTaJMeHUIBHBIC TIPOU3BOIHBIC TUTaHA W HUPKOHUS. Turbl komiuiekcoB. CHHTES,
MPUMCHEHHE B KaTaJIH3e MPOIECCOB MOJTUMEPH3AITHH.

[uknoneHTagueHUIKapOOHUIIbHBIE KOMILIEKCHI. Cunres. Xumus
[UKJIONEHTaUEeHUIMapTaHeTpUKapOoHIa (IIMMaHTPEHA).

[{uknoneHTaqueHMIKapOOHUIIFHBIE KOMIUIEKCHI JKelie3a, KobanbTa, MOIUOIeHA.

ApeHOGble KOMMNJieKcol

Tunel apeHOBBIX KOMILIEKCOB. bUC-apeHOBBIE KOMIUIEKCHI Xpoma. MeTolbl NOJIy4eHUs U
peakuuu.

ApeHxXpoMTpuKapOOHWIbHbIE KOMIUIEKChl. MeToabl nomyueHus u peakuuu. [Ipumenenue B
OpraHUYEeCKOM CUHTE3E.

KarnonHsle apeHOBbIE KOMIUIEKCHI XkKelie3a 1 MapraHia. CUHTE3 U peakLuu.

bu- u nonusdepnvle coedunenuss nepexoOHvIX Memaios

JluneiiHble OM- M TMOJUSAJEPHbIE COCIUHEHUS IMEPEXOJHBIX METAJUIOB: CHHTE3, CTPOEHUE,
coiictBa. [Ipupona cBa3u maramui-nmurany. CoeqMHEHNs C KPaTHBIMU CBA3SIMH METaJUI-METaIll.

KrnactepHble (kapkacHbI€) COSIMHEHHS EPEXOHBIX METaJIoB. BakHelne cTpyKTypHbIe
TUIBl KJIACTEPOB, MUX MHUHUMAJIbHBIE M MaKCHMAaJbHBIE pa3MeEpbl. DJIEKTPOHHOE CTPOCHHUE.
CBolicTBa M AMHAMHKA MOJIEKYJL.

Kamanumuueckue npoyeccol ¢ yvacmuem memajiiopeaHudecKux coeOuHeHUll nepexodﬁblx
memaiinoe

Omuromepusanus OJIecGUHOB W alleTWICHOB. HmuKelneBble KOMIUIEKCHI B KaTajau3e
onuromepusauuu stuieHa. Llukmoonuromepusamus (cuctemsl, coaepxaiue Hukenb (0)) u
JTUHEWHas onMromMepusaius OyranueHa (cuctemsbl, coaepikamntue namtaaui (0)). Huxnmaeckas



TpUMepHM3alMs ¥ TeTpaMepu3alus aleTUICHOB (CHHTE3 MPOU3BOJAHBIX OeH30da U
[IUKJIOOKTaTEeTpacHa).

[Momumepu3anus oneduHOB: Katamuzatopbl Llurnepa-Harra, moausTuiieH, MOJUIPONUICH.
Crepeocnenuduyeckas noauMepusanus OyraaueHa.

N3omepuszanusi oneuHOB: MUTpAIMsl JBOWHOM CBSA3M C YYacTHEM METAJUIAKUIBHBIX
MeTaJUIAJUIMIIBHBIX MHTEpMeaAnaToB. Peakius MeraTesunca ojeprHOB.

I'oMoreHHoe ruApUpOBaHUE: KOMIUIEKCHI C MOJEKYJISIPHBIM BOAOPOJIOM, MEXaHU3MBI
aKTUBAIMM BOJIOPOJA, POAMEBbIE, KOOAIbTOBBIE M PYTEHHEBble KaTaauzaTopbl. CeleKTUBHOE
ruipupoBaHue. ACUMMETPUYECKOE THAPUPOBAHUE.

Karanutudeckue nmpeBpalieHusi MOHOYTJIEPOIHBIX MOJIEKYJ; OKCO-CHHTE3: KOOAJIbTOBBIE U
ponueBble  Kartanmuzaropbl. Cunte3  @umepa-Tponma. KonBepcuss BoasHOro  rasa.
KapOonunupoBaHnue 1 ruipokapOOHUIMPOBAHUE.

Oxwucnenue oye(pMHOB: SMOKCUAMPOBAHUE, KATATM3HPYEMOE NEPEXOAHBIMH METaJUIaMHU.
[Tosryuenue aneranpaeruia 1 BUHAIALETaTa U3 STUIICHA.

AmnmunsHoe ankunupoBanue CH- , NH- u OH- opranmdeckux COeAMHEHHN B YCIOBHUSAX
METAJIJIOKOMIIJIEKCHOT'O KaTanu3a. MOHO-, - ¥ MOJIMIEHTaTHBIE JINTaH1bl. XUPAJIbHbIEC JTUTaH/bl
Y ACUMMETPUYECKUN CHHTE3.

Merare3uc oneduHOB U alleTUIeHOB. Peakiius Kpocc-coueTaHusl.

Ocnoesnvie npedcmaeﬂeHuﬂ 6u0memaﬂﬂ0p2aﬂuquK0ﬁ xumuu

[Tonstue o metamnodepmeHTax: XJIOPOPHILI, HUTOXPOMBI, (eppeaoKCUHbI, BUTaMuH B12,
cTpoeHHe W Ouosorndyeckue GyHKIUU. [IpuMEeHEHWe MeTauIOpraHuYeCKHX COCJAMHCHUN B
MEJULHE.

2. TlepeyeHb OCHOBHO¥ U 10NMOJTHUTEIBLHON Y4eOHOI TUTEpPATypPHI

OcHoBHast JInTepaTypa

1. Meronbst snementoopranndyeckoir xumuu / Ilon pen. A.H. Hecmesnoa um K.A.
Kouemkosa. M.: Hayka, 1973.

2. ®@. Kotron, [[x. Yuikuacod. OcHOBEI Heopranmdeckoi xumuu. [ 28-31. M.: Mup,
1979.

3. M. I'pun. MeTamioopraHuuecKue CoeTMHEHHS MePeX0aHbIX MeTauioB. M.: Mup, 1972.

4. CII TI'youn, I''b. IlynpnuH. XuMHS KOMIUIEKCOB CO CBSI3IMH METaJI—YIJIEPO.
HoBocubupck: Hayka, 1984.

5. O6mas oprannueckas xumus. Ilog pea. H.K. KouetkoBa. M., «Xumus». T. 4,5. 1983; T.
6,7. 1984.

6. K.Dapmen6poiix. Metannopranuueckas xumus. Mocksa, BUHOM, 2011.

7. Opranukywm: [Ipaktukym no oprannyeckoit xumuu / I'. bekkep, B. beprep u ap. T. 1, 2.
M.: Mup, 1992. 1. 1, 2, "Mup", Mocksa, 1992.

JlonoJIHUTeIbHAA JIUTEpPAaTypa K pa3aeny 1

1. K. Xsrou. Heoprannueckass xumus. CTpoeHHE BEIIECTBAa U pPeaKIIMOHHAs! CIIOCOOHOCTb.
M.: Xumus, 1987.

2. B.M. Munkun, b.4. Cumkun, P.M. MunseB. Teopus ctpoeHus: mojiekys. PocToB-Ha-
Hony: ®enukc, 1997.

3. H.IL I'amGapsx, 1.B. CtankeBnd. Pa3BuTHe KOHIETITNN XUMHUYECKOH CBS3M OT BOJIOPOA
JI0 KJIACTEPHBIX coenuHeHul, Ycnexu xumun, 1989, 58, 1945-1970.

4. B.U. Cokomnos. Teopernueckne oCHOBHI crepeoxumuu, M.: Hayka, 1979.



JlonoJIHUTe/ILHAA JIUTEPATYPa K pa3jaeny 2
1. UII. benenkas, O.A PeyroB, B.W. CokonoB.  MexaHM3Mbl  peakIHil
MeTaJuI00praHnyeckux coeauHenuil. M.: Xumus, 1972.
2. O.A. Peyros, N.II. beneukas, K.I1. byrun. CH-kucnornocts. M.: Hayka, 1980.

JonmosiHuTeIbHAS JIUTEPATYpPA K pa3aeiy 3
1. P. JIparo. ®usuueckue metoasl B xumuu. T.1, 2. M.: Mup, 1981.
2. X.Trontep. Breaenue B kypc cnekrpockonuu AMP. M.: Mup, 1984.
3. F0.C. HexkpacoB. MeToqon0oru4eckue acreKThl Macc-MeKTPOMETPUYECKOro aHam3a
oprannyeckux BemiecTB. JKAX, 1991. T.46, N 9, C.1696-1710.
4. A. lllamkos. Cnexrpockomnus AMP, B kaure F0.C.111abapoa “Oprannueckas Xumus’”’, TS,
ctp.277-344. M.: Xumus, 2000.

JlonoJIHUTe/ILHASA JIUTEPATYpa K pa3aeiay 4
1. b. M. MuxaiinoB. Xumus 6opoBoaopoaos. M.: Hayka, 1967.
2. JI. llypnena, P. Beumuany. Xumus opraHudeckux coenuHeHuil gochopa. M.: Xumus,
1972.
3. P.H. I'paiimc. Kap6opanbsl. M.: Mup, 1974.

JonmostHUTE/IbHAS JIUTEPATYPaA K pasaerny S

1. T'. Xeupuuu-Onuss, C. Onus3. Koopaunanus u karanu3. Koopaunanus u karanus. M.:
Mup, 1980.

2. B.H. KanuauH. ApeHXpOMTPHKapOOHWIBI B OPraHWYECKOM CHHTE3€. YCIeXH XUMHH.
1987. T. 56, Ne7. C. 1190.

3. I'.b. lynenun. OpraHudecKkue peakiuuu, KaTaJu3upyeMble KOMIUIEKCAMU METaIoB. M.
Hayka, 1988.

4. JIx. Kommen, JI. Xeremac, . Hopron, P. ®unke. Mertamioopranudyeckas XUMHs
nepexoaHbIx MetamuioB. M.: Mup, T. 1, 2. 1989.

5. A.A. Kopunze. ALETUIEHOBBIE MPOU3BOJHBIE KIIACTEPHBIX KapOOHUJIOB IMEPEXOAHBIX
metamios, 3. PAH, Cep. xum., 2000, Ne7, 1141.

6. I'. Xeupumm-Onupd, C. OnuBd. Xumus karaaurudeckoro ruapupoBanus CO. M.: Mup,
1987.

7. K.b. Sfluumupckuil. Beenenue B Ononeopranndeckyro xumuio. Kues: HaykoBa nymka,
1976.

8. M. X»b103. Heprauuueckast Xumusi OMIIOTHUECKUX mporieccoB. M.: Mup, 1983.

3. BOl'lpOC])I AJIA NMOATOTOBKMH K CAavYe KAHAUAATCKOI0 3K3aMEHa € yY€TOM TEMATHKHU
AUCCEPTALMOHHOI'O UCCIICA0OBAHMUSA

CHCL[I/IaJIBHaSI qacCTb nporpaMmal KaHIuaaTCKoro MUHUMYMa pa3pa6aTLIBaeTc;1
WHIUBUAYAJIBHO I KaXJI0ro COUCKATCId B COOTBCTCTBHU C TEMaTHUKOU AUCCEPTAIMOHHOI'O
HCCJICAOBAHUA U YTBCPIKAACTCA HA 3aCCHAHUN Cosera I/IHCTI/ITYTa CCTCCTBCHHBIX U TOYHBIX HAYK.

4. Yc10BHUS I0NYCKA K IK3aMeHY

VYcioBueM Jolycka acmupaHTa (COUCKaTelNs) K KaHIUIATCKOMY 9K3aMEHY IO CIeUaIbHON
TUCHUIUIMHE XHUMHUS DJIEMEHTOOPTraHMYEeCKHX COCJIMHEHUN SBISIETCS YCIEIIHOE OCBOCHHE
OO0pa3zoBarenbHOI MpOrpaMMbl BBICIIEr0 00pa3oBaHMsS — IMPOTPaMMbl MOATOTOBKH HAay4HO-
[IEJarOrMYeCKUX KaJpOB B ACHUPAHTYypE MO HaNpaBJIeHHIO NOATOTOBKH 1.4. Xumuueckue
HayKH, a TaKK€ BBICOKAs CTENEHb T'OTOBHOCTH KaHAWIATCKOHN AuCCEpTallvU, MOATBEPKICHHAS
Hay4YHbIM PYKOBOAMTEIIEM.



5. Ilpouenypa npoBeaeHust IK3aMeHa

Kanaunatckuii Sk3aMeH MPOBOAMTCA B ycTHOW (opme mo Ouneram. B kaxmom Ouiere
COJEepKUTCA 3 BOIPOCA U3 3apaHee IPEJOCTaBJIIEMOr0 aCHHUPAHTy CIIMCKAa BOIPOCOB, /IBA U3
KOTOPBIX BBIOMpaeTcs U3 001IeH, a OTUH — U3 CIEeNHaIbHOM YacTh. JK3aMeHyomemycs gaercs 1
aCTPOHOMMYECKHH yac Ha MOAroToBKy. Kputepusimu olieHMBaHUs OTBETa ABISAIOTCS. 1) ypoBEeHb
U CTENICHb BJIAJICHHUS TCOPETUUECKUM MATEPHAJIOM, 2) SpyIUPOBAHHOCTH B PaMKax 00CYKIaeMbIX
BOIPOCOB, 3) CHOCOOHOCTh OTBEYATh HA JONOJIHUTEIbHBIE BONPOCHI U MPUHUMATh ydyacTHE B
muckyccun.  Kanmuparckuii  9K3aMEH — OLIGHUBACTCS  KAaK  «OTIMYHO»,  «XOPOLIO»,
«yJIOBJIETBOPUTENILHO», «HEYAOBJIETBOPUTENIbHO». ITOroBas oleHka OTBeTa acHUpaHTa
BBICTABJIIETCS 110 MATHOATUILHOMN IIIKaJie HA OCHOBAaHUHM CYyMMAapHOTO OIICHUBAHUS 110 KAXKIOMY U3
BBILLICYKA3aHHBIX KPUTEPUEB.



