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9.

Conepxanue
CTp.
[enu u 3a7a4n TUCUMIUIAHBI (MOJTYJIS)
Mecto nucuurumnbl (Moayis) B crpykrype OITOIL.
TpeGoBanus K pe3ynbTaTaM OCBOEHUS AUCIUILTHHBI (MOYJIs)
O6beM TUCIMITIHHBI (MOIYJIS) U BUIBI y4eOHOI paboThI
CopnepxaHue TUCHUILUIMHBL (MOYJISA)

5.1 Copneprxanue pa3ziejoB U TEM JTUCIUILTAHBI (MOTYJIS)

5.2 Pa3aenbl IUCHUIUIMHBI (MOAYJIS) U MEXAUCUUIIMHAPHBIE CBSI3U
¢ o0ecrieunBaeMbIMH (ITOCIIEAYIOMUMU) TUCIUTUTHHAMUA (MOTYJISIMH )

5.3 Pa3aensl ¥ TeMbl JUCHUILINH (MOAYJEH) U BUABI 3aHATUI
[epeveHb ceMUHAPCKHX, TMPAKTMYECKUX 3aHATHH, JIAOOpaTOpHBIX paloT, IUiaH
CaMOCTOSITEIILHOM PabOThI CTYJICHTOB, METOJMUYECKHE YKa3aHUsI 110 OpraHu3aliy
CaMOCTOSITEITHHOM pabOThI CTY/ICHTOB

6.1. Ilmam caMOCTOSTEIBHON pabOTHI CTYICHTOB

6.2. Meroauyeckue yka3zaHUs [0 OpraHM3allMH CAMOCTOSTEILHOM
paboThI CTYICHTOB

[TpumepHas TemMaTrKa KypcoBbIX pabOT (MPOEKTOB) (MpU HAIIUYUH)

VYuebHo-MeTonueckoe ¥ MH(OPMAIMOHHOE — OOECTICUEHHE  JIUCIIMILTMHBI

(Momyst):

a) OCHOBHas JIUTEPATypa;

0) IONOJIHUTENbHAS TUTEPATYPA;

B) MporpaMMHOE 00€CIIeUEeHHE;

r) 0a3pl JaHHBIX, IOMCKOBO-CIIPAaBOYHBIE M HH()OPMAIIMOHHBIE
CHUCTEMBI

MarepuanbHO-TEXHUYECKOE 00ecrieueHrne JUCITUTUTMHBI (MOTYJIs)

10. OO6pa3oBarenbHBIEC TEXHOJIOTUN

11. Ouenounsie cpeactra (OC)



I. EJA Y 3AIAYY JUCIATLTAHDI:

Heanb:  ycBoeHue  GyHAAMEHTAJbHBIX  3HAaHMW B 0O0JIACTM  COBPEMEHHOM
METaUIOOPraHNYeCKOM XHMMHMM Ha IIpUMEPE COCAMHEHUH IIEPEXOJHBIX METauIOB U
IpPEICTaBICHUN O €€ TEeCHOM B3aMMOCBSI3U CO CMEKHBIMU O0JIACTAMU HAyKH: OPraHUYeCKOH
XUMUEH, KaTAIIM30M, MaTEPUAIIOBEICHUEM.

3agaun:

1. OOGyuuTh CTYAEHTOB TEOPETUUECKUM OCHOBAM XMMHH METANIOPraHUYECKUX COCTUHEHUM.

2. Iloka3aTb COBpEMEHHbIE B3IJISbI HA METANIOOPraHUYECKHE COCIMHEHMsI MEepPEeXOIHBIX
METaJUIOB, B3aWMOCBSI3b CTPOCHHMS M THUIIOB PEAKIIMOHHOW CIIOCOOHOCTH COEAMHEHHUH CO
CBSI3bI0 METAJUI-YTJIEPO/], & TAKXKE 00JIACTH BO3MOKHOTO IPUMEHEHHUS.

3. 3akpenuThb HEOO0XOAUMBIH MTOHATUNHBIN amrapar BAKHEUILINX pas3nenos
METAJIJIOPTraHUYECKON XUMUH.

4. Tloka3aTh CIOCOOBI HCIIOJIb30BAaHHSI TEOPETHUYECKUX OCHOB XHMHHM METAJUIOPraHHYECKUX
COCIMHEHUH NPU PEIIEHUHY KOHKPETHBIX XUMHUYECKUX 3a/1ay.

5. Jlatp mpencTaBlieHHE O POJIHM M MECTE METAUIOPTaHUYEeCKON XUMHUHM B MPOQPEeCcCCHOHATHHON
JESATEIIBHOCTH.

1. MECTO JUCHOUIIJIMHBI B CTPYKTYPE OITIOII BO

2.1 Yuebnas muctuiuiiHa «XWMHS METAUIOPTAHWYECKUX COCIUHEHHI» OTHOCHUTCS K

JMCIMIUTAHAM TI0 BBIOOPY YacTH IPOrpaMMbl, GOPMHUPYEMOH ydacTHHKaMH 0Opa30BaTeIbHBIX
ornomenwuii (651.B.J1B.05.02).

Kypc wMmeramnoopraHuueckol XUMUM BXOAWT B CIMCOK XHUMHUYECKMX KYpCOB,
npeiaraeMelx yHuepcutetamu EBponsl m CIIIA, a takke B psae Benymwux By3oB Poccuw,
Takux Kak, Hanpumep, MI'Y, CIIOI'Y, HI'Y. IIpu noaroroBke gaHHOW pabodeil mporpammbl
OBLIM  HWCIIOJIB30BAHBI  IMPOTPaMMbl  CIEAYIOLIUX  KYPCOB: «30paHHble  TJaBBI
MeTaiioopranuueckod xumum», coct. npod. C.H. Konuenko, HoBocubupckuit I'Y; «Xumus
alIeMEeHToOprannueckux coenunenuiy, UOXD PAH; «Metammoopranudeckass XUMHS», COCT.
[Tpod. JI.N. Boponuuxuna Tsepckoii I'Y; «Organometallic Chemistry» Prof. George G. Stanley,
Louisiana State University; «Organometallic Chemistry» Prof. Peter H.M. Budzelaar, Univ. of
Manitoba; «Organometallic Chemistry» Prof. M.-Christina White, Harvard Univ.

ITocTpoeHue Kypca OTpa)kaeT COBPEMEHHBIM YpOBEHb, Ha KOTOPBIM BBIIIA XHUMHS
METAJJIOOPTaHUYECKUX COECIMHEHUW, TPEBPATUBIIMCH B pa3fed XMMHH, MOJHABIIMNA HA HOBBIN
YPOBEHb KaK HEOpPraHWYECKYI0, TaK U OPraHUYeCKYyl XHMHIO, Kartanu3. YacTUYHO XUMUs
MeTaioopranndeckux coenuHeHuii (MC) paccmaTpuBaercss B Kypcax OpraHMYECKON XHMUH,
HEOPraHUYECKOW XUMHUH, XMMHUHU DJIEMEHTOPraHUYECKUX COCIMHEHUMN, MO3TOMY JaHHBIM Kypce
MOCTPOEH TaK, YTOOBI OCBETUTH B TIEPBYIO OUEPEh T€ BOMPOCH], KOTOPHIM HE YEJICHO BHUMAHUE
B Apyrux Kypcax. 1103Tomy OCHOBHYIO 4acThb Kypca COCTAaBIIIET METAJTIOOPTraHUYECKash XUMHUS
MEePEXOHBIX AIEMEHTOB, OYpHOE Pa3BUTHE KOTOPOM MPOUCXOIUIO CO BTOPOM MOJOBHHE XX,
Hayana XXI BEKOB U IPOUCXOUT B HACTOSALLEE BPEMSL.

Kypc moctpoeH Tak, 4TOOBI MOCIIE€ HCTOPUYECKOTO BBEIEHUS M OINpeNeNIeHUs Kpyra
00BEKTOB METAJUIOOPTaHMUECKOW XMMHH, a TaKke OOIIeld XapakTepUCTUKH THIOB M (PHU3HKO-
XUMHYECKOTO OMMCAHMS CBSI3M METALI-YIJIEPOJ B UX C CBSI3U C MPUPOJION MeTauia, JOHECTH 10
CTYACHTOB HMH(OPMALMIO O METOAAX CHHTE3a, XUMHUYECKUX M (u3nueckux cpoiictBax MC
aneMeHToB. Kpome TOro, oTaenbHOE€ BHUMaHUE YAEJIECHO MexaucuurimHapHo poiau MC. B
Kypce Jaercs AeTalbHOe 000OIIeHHE METON0B CHHTE3a M CBOMCTB COEAMHEHMH CO CBS3BIO
METAJII-YIJIEpPO], H3JIaraloTCsi 3aKOHOMEPHOCTH HW3MEHEHHS HX CBOWCTB B KOHTEKCTE C
U3MEHEHHEM JJIEKTPOHHOIO CTPOCHHS M (PU3UKO-XMMHUYECKHX MapaMeTpOB CBSI3M MeTalll-
yraepon, paccmarpuaercst poiab MC B OpraHn4ecKOM CHHTE3€, KaTalIM3€ U MaTEPUAIOBEICHUN.
B TeopernyeckoM OTHOIIEHMHM KypC CTPOUTCS Ha IIUPOKOM HCIIOJIB30BAHUHM COBPEMEHHOIO
TCOPCTUUCCKOTO OIIMCaHHA CTPOCHHA BCHICCTBA, 3HAHWW TCEPMOJUHAMUKH, KHUHCTUKH U
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COBPCMCHHBIX CICKTPOCKOIMMYCCKUX H CICKTPOMCTPHUYCCKUX MCETOAOB HCCICAOBAHHA, 4YTO
obecreynBacT ero B3aUMOJOMOIHACMOCTE C PAAOM APYIruxX KypCOB, YUTACMbIX HA XUMHUYCCKOM

daxynsTere UT'Y.

2.2 JIna w3ydeHUs JAaHHOW Y4YeOHOW IUCHUIUIMHBI HEOOXOIWMBI 3HAHUS, YMEHUS U
HABBIKH, (OPMUPYEMbIE TIPEIIICCTBYIONIUMHE TUCIUTUTMHAMA, & UMCHHO:
«O6mas xumus. Xumus Hemetamuios» (b1.0.15),
«Meramndeckas cBsi3b. Xumus metaiosy (b1.0.16),
«Oprannueckas xumusn» (51.0.19),
«Duznueckas xumusi. XuMuieckas tepmouHamukay (b1.0.23)
«Dusnyeckas XUMHUs. DIEKTPOXUMHUs. XUMHUYecKas KuHeTrka u katanusy (b1.0.24),
«BsicokomonexyisapHble coenuHenus» (b1.0.25),
«Ctpoenne BemectBa» (b1.0.30).
2.3 IlepedeHp MOCIEAYIOMUX YICOHBIX IUCIUIUIMH, JJI KOTOPBIX HEOOXOIMMBI 3HAHWS,
YMEHHUSI U HaBbIKU, GOpMUPYEMbIE JTaHHOW y4eOHOU JUCIUILTUHOMN:

BBIITIOJIHCHU A

BBIITYCKHBIX

podecCHOHANBHBIX KOMIIETSHIIUN

1.
[Tpouecc

KBaJTM(PHUKAIIMOHHBIX

pador u  QopmupoBaHUS

TPEBOBAHMUA K PE3YJIBTATAM OCBOEHUSA JUCHUIIJIMHBI
OCBOCHHMS JTUCIUILIUHBI

HampaBjieH Ha (QOpMUPOBAHUE KOMIETEHIIUN

(amemenTOB crieayromux kommerenuuii) B coorerctBun ¢ ®I'OC BO u OIT BO no ganHOMY
Hanpasnenuio noocomosku 04.03.01 «Xumusny, npoguis: meopemuueckas u NPUKIAOHASL XUMUSL.

IlepeueHb MIAHUPYEMBIX Pe3yJbTATOB 00yUeHUsI 10 JUCIHUIINHE, COOTHECEHHBIX €
HHAUKATOPAMH JTOCTHKEHUSI KOMIeTeHIH

Komnerenuust NuaukaTopsbl Pe3yabTaThl 00yuyeHus
KOMIIeTeHI U
TIK-6 K onxs1 3HATh. OCHOBBI TEOPETUYECKOT'O OMUCAHUS PA3IMYHBIX
Criocoben 3HAET TEOPETHUUECKUE | TUIIOB CBSI3U METAJUI-YTJIepO, 3aKOHOMEPHOCTH
MIPUMEHSTh OCHOBBI 0a30BBIX ycTouuBOCTH MC B 3aBUCUMOCTH OT IPUPO/IBI
OCHOBHbIE XUMHUUYECKUX MeTajuia 1 JIUTaHa, OCHOBHBIEC TUIHI peakiuii MC u ux
€CTECTBEHHOHAYYHbIE | NUCLMILIAH CBsI3b C DIIEKTPOHHOW KOH(UTypalueii, OCHOBHEIE
3aKOHBI U | (HeOpraHMYECKOH, kiacckl MC mepexoTHBIX METaJUIOB, JTUTAaHIO0B,
3aKOHOMEPHOCTH OpPTraHU4ECcKOH, OCHOBHBIC THIIBI PEaKIIMOHHOM criocooHocTH MC,
Pa3BUTHSL AHAJIUTUYECKOM, OCHOBHBIE€ METO/IbI CUHTE3a COETUHEHUHN CO CBSI3bIO
XUMHYECKON HayKu | (U3NIECKON XUMUH, METaJUI-yIIepOL
npu aHaNIM3€ | XUMUHU YMeTh: OpUEHTUPOBATHCS B COBPEMEHHOU
MOJIYYEHHBIX BBICOKOMOJICKYIIAPHBIX | METAJJIOOPTaHUYECKON XUMHUU NIEPEXOIHBIX METAJJIOB
PEe3ynbTaTOB COEIMHEHUH, Ha YpOBHE NTOHUMaHUsI OCHOBHBIX ITPOOJIEM, pelIaeMbIX
XUMHYECKUX OCHOB 9TOM HayKOHM, U OCHOBHBIX 00J1acTeill U BAPHAHTOB
OHMOJIOTMUECKUX ucnob30BaHust MC B CMEXHBIX 00J1aCTIX U

MPOIIECCOB.) H
CIoco0bI X
WCIIONIb30BAHUS TIPU
PEIICHUN KOHKPETHBIX
XMUMHYECKUX 337124

MOPOMBIINUICHHOCTH,; MNPUMCHATH U UCII0JIb30BATh
NOJIYYCHHBIC 3HAHUSA ITPU O6CY)KI[CHI/II/I
OKCIICPUMCHTAJIBHBIX JaHHBIX

Buagers: NOHATHUHHBIM alllapaToM U TEOPETHYECKUMHU
MPECTaBICHUSIMH B 00JIACTH METAITIOPraHMYECKON
XUMHH;, TPEICTABICHUSIMH O METAJUIOOPTaHNIECKIX
COETMHEHMSIX Pa3HbIX METAJUIOB, OCOOEHHOCTSX CBA3EH
METaJI—-YTIIEPO/; MPEICTABICHUSIMH O THIIaX
HCIOJIb3YEMBIX JIUTAHO0B B METAJUIOPraHNYECKON
XUMHH, OCHOBHBIX peakuus MC.




l. COJAEP)KAHUME U CTPYKTYPA JUCHUIIJIUHBI
Tpyn10eMKOCTh TUCHUIJIMHBI COCTABJISAET 2 3aUeTHBIX eIMHNL, /2 Yaca
®opMa NPOMEKYTOUYHOM ATTECTANUN . 3a4em

4.1 CopepxxaHue JMCUHUILIMHBI, CTPYKTYPHMPOBAHHOE IO TeMaM, ¢ yKa3aHHEeM BH/JI0B Y4YeOHBbIX 3aHATHH M OTBEIEHHOr0 HA HUX
KOJIMYECTBA aKaJeMUYeCKHX YaCcOB

Bunbl yueOHO# paboThI, BKIIIOYAs CAMOCTOSTEIBEHYIO
paboTy 00yJaroIIXCsl U TPYA0EMKOCTh
o (B yacax) @DopMBbI TEKYILIETO
§ KOHTPOJIS
= KonraktHas paboTa mpernogaBaTens ¢ 5 YCIIEBAEMOCTH;
Ne i/ Paszen IuCcHUILUIMHBL/ TEMBI Q 00y4YaIOIUMHUCH = dopma
= o
[IpakTHyeckue =t TIPOMEIKYTOTHON
3AHSITHS 3 aTTeCTalu
KCP + 5 & | (nocemecmpam)
Jlexknuu W3 Hux o 8 D
KOHCYJIbTaI[UK S o
Bcero | mpaktuueckas = e
OJrOTOBKa* O a
1 2 3 4 5 6 7 8 9
1 BBeneHue B METaIJIOOPraHNYECKYI0 XUMUIO 8 1 2 2 1 4 [Iposepka KP
KapOonunbHsle, hochuHOBBIE U THIIPUTHBIE
? KOMIIJIEKCHI IEPEXOHBIX METAILIIOB 8 2 2 2 1 4 Iposepka KP
AJNKHIIBHBIC ¥ apUIIBHBIC COSTUHEHUS MEPEX0THBIX
3 METAIIIOB 8 2 2 2 4 Omnpoc
KapOeHoBble 1 KapOMHOBBIE KOMILIEKCHI
4 TIEPEXOHBIX METAILIOB 8 2 1 1 4 Onpoc
Komruiekcsr MeTamioB ¢ oneuHaMH. 8 2 2 2 4 Ormpoc
bu- u nonusaepHbie COETMHEHUS MTEPEXOTHBIX 8 1 - - - Omnpoc




Buzpsl yaeOHON pabOThI, BKIIOYAsk CAMOCTOSTEIILHYIO
paboTy 00y4arImuXcs U TPYI0EMKOCTh
o (B yacax) DOpMBI TEKYILETO
3 KOHTPOJIS
> KonTakTHas pabota mpernoaaBares ¢ 5 YCIIEBAEMOCTH;
Ne i/ Paszen nucHuIuIMHbl/ TEMBL Q 00y4JarOIUMHUCH = dopma
= o
[MpakTHyecKue s HPOMEKYTOTHOU
3aHSTHS — § aTTecTalluu
Jlexum U3 Hux 9 g (no cemecmpam)
KOHCYJIbTalluu )
Bcero | mpakTuyeckas = ©
MMOATOTOBKA™ O o
1 2 3 4 5 6 7 8 9
METAaIJIOB.
7 OcHoBHbIE (yHITaMEHTAIBHBIE pEaKIIUN 8 4 4 4 1 4 Iposepka KP
OcCHOBHbBIE CHHTETUYECKUE TOIXOBI K
8 METAIIOOPTaHUYECKUM COETMHEHUSIM 8 2 1 1 4 Onpoc
[TpakTHyeckoe mpuMeHeHue
. IIposepxka KP.
9 METAJTIOOPTaHUYECKUX COCTUHEHUH, METO IbI 8 2 4 4 1 4
anamza MC Omnpoc
Hroro yacos 18 18 18 32 3auer

[Tpumeuanue: KP — xonTponsHas pabota, *B paboueii mporpamme Mo JUCIMILUIHHE TPH BBIMOJHEHUH JTAOOPATOPHBIX pabOT MPEeIyCMOTPEHA MpPaKTHYSCKast
MOJTOTOBKA B BUJIC BHIMOJIHEHUS OTICIIbHBIX BUJIOB Pa0OT, CBA3aHHBIX ¢ OYyAyIIel MpoheCCHOHAIBHOMN JIeATEIbHOCTHIO




4.2 TlnaH BHeayTUTOPHOH CAaMOCTOATEIbHOH Pad0Thl 00yYaIONIUXCSI 110 JUCIHUIJINHE

CamocrosTenbHas paboTa 00yJaromuxcs

Y4e0HO-METOINYECKOE

Cemectp Ha3zpanue pasznena, TeMbl . Cpoxn Satpatbi | Ouciouoe ooceneucrite i
Bun camocrositenbHON paboThI BpEMEHHU CpeACTBO CaMOCTOATCILHON
BBIIIOJIHCHUS (uac.) paboTeI
BBenenue B METaJUIOOPraHUYECKYI0  (BBINTONIHEHNE IPAKTUYECKUX 3aJaHUM. VYcrHas Onpmenopoiix, K.
XUMHUIO T[T0ArOTOBKA PELICHHiT 11O Oecena; Mertainoopranu4eck
8 MPAKTHUECKIM 3aAHHAM, 4 IIpOBEpKa as xumus. - Mocksa :
npakTudeckux |bunom., 2014..
3a/IaHUM 110
TEME
KapOonunbusie, hochuHOBBIE U BelltonHEHNE IPAKTUYECKUX 3aJaHUN. VYcrHas OnprienOpoiix, K.
THIPUJIHBIC KOMIIIEKChI EPEXOHBIX |[ToroTOBKA PELICHMUI 110 Oecena; Mertainoopranu4eck
8 METaJUIOB MPAKTHUECKHM 3a1aHHSM. 4 IIPOBEpKaA as xumus. - Mockaa :
npakTudeckux |bunom., 2014..
3a/IaHUM 110
TEME
ATKUTIbHBIE U apUIIbHBIE COEMHEHMSI |BBINONHEHNE MPAKTUYECKUX 3aJaHUN Omnpoc OnbeHOpoiix, K.
8 MIEPEXOHBIX METAJUIOB 4 Meramnooprannyeck
ast XUMHsl. - Mocksa :
bunowm., 2014..
KapOeHoBble 1 kapOUHOBBIE BelnmonHeHne NpakTUYECKUX 3aJaHUID) Omnpoc OnbieHOpoiix, K.
8 KOMIIJIEKCBI ITEPEXOIHBIX METAJUIOB 4 Meramnooprannyeck
ast XuMHs. - Mocksa :
bunom., 2014..
Kommiekcsl MeTamioB ¢ onepuHaMu. |BbIMoaHeHHe NpakTHUECKUX 3aaHni» Omnpoc OnpeHopoiix, K.
8 4 MeTtaiooprann4eck
as xumus. - Mocksa :
bunom., 2014..




CamocrosiTenpHas paboTa 00yJaronuxcst

Y4eOHO-METOINIECKOE

Cemectp Hassanue paznena, Tembl o Cpoxu 3arparhl Ouerouroe obecneerie >
Bun camocrosiTennsHOM pabOThI BpPEMEHHU CPEICTBO CaMOCTOATEIbHOU
BBIIIOJTHEHHS (uac.) paboThI
OcHoBHbIE (yHIAMEHTAIBHBIC BrinosiHeHUEe MpakKTUYECKUX 3aJaHUM. YcrHas Onpmenopoiix, K.
peakuuu T[10ArOTOBKA PeLICHHT 110 Oecena; Meramioopranuyeck
8 [IPAKTHYECKHM 3aTaHHAM. 4 IpoBepKa ast xumus. - Mockaa :
npaktuueckux |bunom., 2014..
3aJaHUH 10
TEME
OCHOBHBIE CUHTETHYECKUE MOJXO0Abl |(BhIMoSIHEHNE MPAKTUYECKUX 3aJaHUN Onpoc Onpmenopoix, K.
K METAJJIOOPTaHUYECKUM Meramnoopranuyeck
COETUHEHUSIM ast xumus. - Mockaa :
bunowm., 2014..
brikos, M.B.
KaranusaTops! Ha
OCHOBE KOMILIIEKCOB
8 4 MePEXOTHBIX

METAIIJIOB: CUHTE3bI
IPEKypPCOPOB HA
OCHOBE NaJlIaus 1
Hukens / M. B.
brixos, 1. C.
Cycnos, B. C. Tkau .
- Upkyrck : U3n-BO
ury, 2014.




CamocrosiTenpHas paboTa 00yJaronuxcst

Y4eOHO-METOINIECKOE

Cemectp Hassanue paznena, Tembl o Cpoxu 3arparhl Ouerouroe obecneerie >
Bun camocrosiTennsHOM pabOThI BpPEMEHHU CPEICTBO CaMOCTOATEIbHOU
BBIIIOJIHCHUA (qac.) pa60TbI
[IpakTHyeckoe npuMeHEeHHE [ToaroroBka pemueHuit mo YcrHas [TonoOGpanHas
METAILIOOPTaHUYECKHX COCIMHCHNUH, |pakTiueckum 3axanusM. [1oAroToBKa Oecena; IpernoaaBaTenemM
MeTo bl aHanu3a MC OTUETA 10 PE3YIBTATAM PAGOTHI ¢ IpoBepKa Hay4Has JIuTeparypa
. . MPAKTUIECKHIX
HAy4YHOU JIUTepaTypon sajIaHuil 1o
8 4 TeMeE ;
IpOBEpKa
oTYeTa 1o
pe3yibTaTam
paboThl ¢
Hay4YHOU
JUTEPATYPOU
OO61mas TpyA0€MKOCTh CAMOCTOSITETLHOM paboThl O TUCIUILIMHE (4ac) 32
Broa:xer BpeMeHU caMOCTOAITE/ILHOW PadoThl, MPeAyCMOTPEHHbII Y4eOHBIM MJIAHOM /LIS 30

JAHHOW IMCIMIJIMHBI (Yac)




4.3 Copep:xaHnue y4eGHOro MaTepuaJia

Conep:xkaHue pa3jieioB ¥ TeM JUCHUTNIHMHBI

. BBenenue B MeTaNI0OpraHNUECKYO XUMUIO

IIpenMeT  MeTaUIOOPraHMYECKONW  XMMHH.  YCIOBHOCTh  pa3leleHHs Ha  MeETayio- |
3JIEMEHTOOPTraHUYECKYI0 XUMHUIO, pa3zAeibl, paccMaTpuBaeMble B JaHHOM Kypce. KpaTkas ncropus pa3Butus
METaJUIOOPTaHUICCKON XUMHUH - OCHOBHBIC COOBITHS 1 I0au. [IpaBmiio 18(8) 351eKTpOHOB U €T0 MpUMEHEHHE
MPU IPOTHO3WPOBAHUU YCTOHUYMBOCTH U peaKIUOHHOH criocoOHocTr MC.

. KapOonunbhsie, pocduHOBBIE U THAPUIHBIE KOMIUIEKCH IEPEXOHBIX METAIIOB (3 )

Krnaccndpukanuss MeTaqmoopraHudecKuX COSAMHEHHWH NEepeXOIHBIX METAJUIOB IO THUILY JIMIAH[OB,
KOOPAMHHUPOBAaHHBIX ¢ MeTaiioM. CoelMHEeHNs NIEPEXOAHBIX METAJUIOB ¢ OCHOBaHUsIMHU JIptonca: M—X, M-
O, M-S, M—N.

OCHOBHBIE THIBI KapOOHUIOB METAJUIOB. METOBI CHHTE3a, CTPOSHHE U peakuuu. [Ipupona ceszu
MeTau-kapOoonui. [IpakTniyeckoe npruMeHeHne KapOOHNUIOB METAIIJIOB.

CoenuHEHUS MEPEXOAHBIX METaIoB ¢ (HocHOpOPraHMUECKUMU COCTUHEHUSIMU. MeToabpl CHHTE3a,
cTpoeHue U peaknuu. [Ipupona cBszu Metami-pocdop.

I'uapuaHbie KOMITIEKCH TEPEeXOAHbIX MeTaioB. CoOeqMHEHNs ¢ BOJOPOIHBIM aTOMOM: MOHO-, OH- U
nonusinepuele. CoequHEHHsT C TEPMUHAJIBHBIM M MOCTUKOBBIM aTtomMaMu Bonopona. CoenuHeHus cC
MOJICKYJSIPHBIM ~ BOJOPOAOM: CHHTE3, CTPOEHHE, CBOiicTBa. XapakTep CBS3M METaI-BOJOPOJ, €€
MOJIIPHOCTh, BO3MOKHOCTh JMCCOLIMANMM. B3auMHbBIe TNpeBpamieHus] BOAOPOAHBIX KOMILUIEKCOB U
OpraHMYEeCKUX  COEIMHEHHM  TepexOoAHBIX  MeTauioB.  Poilb  BOAOPOAHBIX  KOMILJIEKCOB B
METaJUI00PTraHUYECKOM CHHTE3€ U KaTallu3e.

M. AJIKUIIBHBIE U apUIIbHBIE COEIMHEHNUS IEPEXOJHBIX METAIIJIOB

CBsi3p MeTaJUI - YIJIepo[] KaKk OCHOBHOW OTJIMYWTENIBHBIM 3JIEMEHT MEeTaI0-OpraHuueCcKux
COEIMHEHM: CTETeHbh MOHHOCTH M KOBaJIEHTHOCTH cBsizell C-M. Meronbl cuHTe3a, CTPOCHHE M PEaKIIHH.
B3anMHbIe mpeBpalieHus alKUIbHBIX KOMIUIEKCOB W OPraHMYECKHX COEIMHEHUH NEPEeXOAHbIX METaJIIOB.
Posnb ankuiIbHBIX ¥ apHIBHBIX KOMIUIEKCOB B METAJUIOOPTaHUYECKOM CHHTE3€ M KaTallu3e.

V. KapOeHoBbIe 11 KapOWHOBBIE KOMITJIEKCHI ITEPEXOHBIX METAIIOB

KapOeHoBbIe KOMITIIEKCHI IEPEXOAHBIX METAIJIOB. DJIEKTPOHHOE cTpoeHue. KapOeHOBbIe KOMITIIEKCHI
Oumepa. KapbenoBeie  kommiexchl  lllpoka. Peakmum  kapOeHOBBIX — KomruiekcoB — Dwimepa,
nenporoHupoBanue cBszed C-H. Ponb kapOeHOBBIX KOMIUIEKCOB B KaTanuie (Merare3uc ojeduHOB).
Hcnonp3oBanne B TOHKOM OpraHu4eckoM cuHTe3e. KapOMHOBBIE KOMIUIEKCHI MEPEXOAHBIX METAJJIOB.
CunTre3 KapOWMHOBBIX KOMIUIEKCOB JaeWcTBHEM KHCIOT JIpionca Ha KapOeHOBBIE KOMILIEKCH Dwuiiepa.
Kommuiekcsl nepexoaHbIX METAIIIOB.

V. Kommnekcsl MeTaiioB ¢ onepruHaMu

THIBI KOMIUIEKCOB C TMHEHHBIMH U MUKIMIECKUMHU MOHO- ¥ moJinoieuHamu. MeToIbl moydeHus,
cTpoenue, cBoicTea. [Ipupona cBszu oieduna ¢ meramwioB. Poib oneMHOBBHIX KOMILIEKCOB B KaTalln3e.
AneTUIIEHOBBIE KOMIUIEKCHL. THIBI alleTUIEHOBBIX KOMIUIEKCOB. METO/bI MONy4YeHNUs, CTPOEHUE, CBOMCTBA.
MoHo- 1 OMMeTaNINYEeCKUE KOMIUIEKCHI. AJUTMIIbHBIE KOMIUIEKCHI.

Tunbl auIIbHBIE KOMITIIEKCOB. METO/Ibl CHHTE3a, CTPOEHUE, peakiuu. Posib B kaTanuse.

HuknonenTaueHUIbHBIE KOMIDIEKCHI. Turmbl koMIuiekcoB. CtpoeHne. MeTamioneHsl: (heppoleH,
HUKeseneH, koOanbroneH. CunTe3. PeakumonHast cnocoOHOCTH LIMKIiioneHTagueHWIbHBIE MPOU3BOIHBIE
TUTaHa U [UPKOHUS. THUMBI KOMIIJIEKCOB. ApEHOBBIE KOMIUIEKCHI. THITBI apEHOBBIX KOMILJIEKCOB. MeTobI
TIOJTyYEHUS ¥ PEaKIUH.

VI. bu- 1 monusAnepHBIC COSTMHEHUS TTEPEXOTHBIX METAILIOB
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Mertozap! CHHTE3a M peakiuu o0pa3oBaHus MOHO- U moymsinepHbix MC OCHOBHBIC CBOWCTBA CBSI3U

M-M.
VILI.
Jluranmaoe 3amemnenne. OKHUCIUTEIEHOE IPUCOSAMHEHIS M BOCCTAHOBUTEIIHFHOE DIIMMHHHPOBAHUE.

OcCHOBHEBIE (byHIlaMeHTaIII)HLIe pCakuumn

BHyTpuMONIEKYISIpHOE BHEAPEHHE U SIMMUHUPOBAaHMA. MeXaHM3Mbl JaHHBIX peakuuid. ATaka 1o

KOOPAWMHUPOBAHHBIX JIMTAHJAAM, KpaTKI/II‘/'I O630p.

VIII.
OKHCIUTEN HOE TPHCOEANHEHHE TalOTeHYTIIEBOIOPO/IOB:

OCHOBHBIC CHHTETHUECKHUE moAXO0AbI K METATNIOOPIraHNYECKUM COCTNMHCHUAM
((HpﬂMOﬁ» CHUHTC3 H3 MCTallla H
rajJorcuyrieBoaopoaa, «CMEIIaHHOMETALINYECKUM» CUHTE3 - U3 rajorcHyrieBsogopoaa 1 CMECHM METajlia-
BOCCTAHOBHUTCJIA C MCTAJIJIOM, OKHCJICHUC TaJIOTCHYIJICBOAOPOJaMH MCTAJIJIOB B HpOMe)KYTO‘{HOI‘/'I CTCIICHU

okucienus. TpancmeramumpoBanue. O6MeH MetamioB. Meraresuc (Hykieo(hHIbHOE 3aMEIIeHNne TaloreHa

Ha R). 3amemenue raioreHa Ha METaIll B PEAKIIUH apUITAIOTEHUIOB C alKWUTUTHEM. J[pyrue MeTobI.

IX. TlpakTHueckoe NpUMEHEHHE METAITIOOPTaHUUECKUX COeNHEHNH, MeToAbl aHann3a MC

MeramnoopraHuyeckue COECIMHEHHS B Karaiause, MmaTepuanoBeieHuu. SMP-cnekrpockonuu B

HCCIEAOBAHUHM  CTPOCHUS peakmoHHOW  cmocobHocTn  MC.  Macc-ciektpomeTpus.  Merton
peHTreHocTpyKTypHOTro anainusa (PCA).
4.3.1 llepevyeHb NPAKTHYECKUX 3aHATHI U JTA00OPATOPHBIX padoT
Ne pazznena u TeMbl HaumenoBanue TpynoeMKocThb Ouenounsle [DopmMupyemble
Ne JUCIATUIAHBI (MOIYIIS CEeMUHAPOB, (gac.) cpeacTBa KOMITCTEHIIH
n/m MIPAaKTHYECKUX U Bee_ U3 HHUX "
1mabopaTOPHBIX padboT ro MpaKTHIECKas
IIOJITOTOBKA
1 2 3 4 5 6 7
1 1.Beenenne B [paBmio 8/18 2 2 [Iposepka [IK-6.1
MeTaJIO0PTaHUYECKYO 3JIEKTPOHOB KP
XUMHUIO
2 2.KapbonunsHele, KapOonunsHsle, ITpoBepka [K-6.1
¢dochuHOBEIE U (hocduHOBEIC H KP
THJIPUJTHBIE KOMILIEKCHI THAPHIHBIE KOMILIEKCHI
TIEPEXOJHBIX METAJIIOB MEPEXOIHBIX METAIJIOB U 2 2
UX poJjib B
KaTaJIUTHYECKOM
OpPraHUYeCKOM CHHTE3e
3 3.ANKUIbHBIE U ATKUIIbHBIE U apUJIbHBIE VYcrHas [1K-6.1
apWIbHbIE COCAUHEHNUS COCTUHECHUS Oecena.
MIePEXO/HBIX METAJIIOB MEPEXOHBIX METAJJIOB U ’ ’ Onmpoc.
UX pOJib B
KaTaJIUTHYECKOM
OpPraHUYeCKOM CHHTE3e
4 4.KapbeHoBble 1 KapOenoBbie u VYcrHas [1K-6.1
KapOWHOBBIE KOMIUIEKCHl | KapOMHOBBIE KOMITJICKCHI becena.
MIEPEXOJHBIX METAJIIOB MePEXO0HBIX METAJIIOB, 1 1 Onmpoc.
0COOEHHOCTH CTPYKTYPBI
Y pOJIb B KaTanmse
5 5. Kommiekcel metaiioB | Komruiekcel MeTasioB ¢ 2 2 VYcrHas T1K-6.1
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Ne paznena u TeMbl HaumenoBanue TpynoeMKocTb Onenounsle |[Popmupyemsbie
Ne JUCUUIUIMHBI (MOIYJIs CEMMHApOB, (gac.) cpencTaa KOMIIETEHIH
n/m MIPaKTHYECKUX U Bee us HUX U
nmabopaTOpHBIX padboT roce MpaKTUYecKas
MOJITOTOBKA
1 2 3 4 5 6 7
¢ oneuHaMH. onepUHAMHU. Oecena.
Omnpoc.
6 7.0OCHOBHBIE OxucnurensHoe 4 4 IIpoBepka [1K-6.1
(yHIaMEeHTaIbHBIC MPUCOCTUHEHHS U KP
peakun BOCCTaHOBUTEIHHOE
IUMUHHUPOBAHUE.
BuyrpumonexynspHoe
BHE/IpEHUE U
3NMMHUHUPOBAHMUS.
MexaHu3MBbI TaHHBIX
peakuui.
7 8.0cHoBHEIE PaccmoTtpenmue 1 1 VYcTHas [IK-6.1
CUHTETHYECKHUE TIOJIXObl | MOJXO0J0B K CUHTE3Y Gecena.
K METJIOOPTAHUYECKUM | PsZa COCIUHEHUH Onpoc.
COCTUHEHUSIM
8 9. IlpakTuaeckoe [Mpumenenne MC B 4 4 IIposepka [IK-6.1
IIPUMEHEHUE Karajause u KP; ycrHas
METaIIO0PTaHNIECKUX MaTepualoBEeACHUH Gecena no
. OTYEeTy 1O
COCTUHEHUH, METOABI pesymbTaTaM
ananusa MC paboTHI ¢
Hay4yHOU
JIUTEPaTypou

4.3.2. TlepeyeHb TeM (BONPOCOB), BBIHOCMMBIX HAa CAMOCTOSITeIbHOE H3yYeHHe
CaMOCTOSITeIbHOW PaGoThI CTYIEHTOB

Tema 3ananue ®opmupyemas NAK
Ne i/t KOMIIETEHIIUS
1| Bsenenue B [TonroroBka k yctHO#l Oecene | ITK-6 T1IK-6.1
MeTayutoopranuuec | (. BOIIPOCHI TEKYIIEeTO
KYIO0 XUMHIO KOHTPOJIA). Bremonnenue
MPAKTUYECKUX 3aJaHUI.
2 | KapOonunbHsie, [TonroroBka k yctHo# Oecene | ITK-6 T1K-6.1
dbochuHOBBIE 1 (cm. BOIIPOCHI TEKYIIETO
TUAPUIHBIE KOHTPOJISA). Bremonnenue
KOMIUTEKCBI MPAKTUYCCKHUX 3aaHHM.
MEPEXOTHBIX
METaJIJIOB
3| AJKuUIbHBIE U [ToarotoBka k yctHoMy ompocy | I1K-6 [1K-6.1
apuIbHbBIE (cMm. BOITPOCHI TEKYILETro
COETMHEHUS KOHTPOJIS). Brimonnenue
MIEPEXOJTHBIX MPAKTUICCKHUX 3aIaHHM.
METAJIJIOB
4 | KapOeHoBbie [ToaroroBka k yctHomy ompocy | I1K-6 [1K-6.1

KapOWHOBBIE

(cm. BOIPOCHI TEKYIIETro
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KOMILIEKCBI KOHTPOJIS). Brmonnenue
MEPEXOTHBIX MPAKTUYECKHUX 3aTaHHIA.
METaJIJIOB
Kommuiekcsl [ToaroroBka k yctHomy ompocy | ITK-6 [1K-6.1
METAaJIJIOB C (cm. BOIIPOCHI TEKYIIEeTo
oneuHaMHU. KOHTPOJIS). Bremonnenue
MPAKTUYECKUX 3aJaHHH.
OcHOBHbIE [TonroroBka k ycrHO# Oecene | ITK-6 IK-6.1
byHnamenTanbHbie | (CM. BOIIPOCHI TEKYIIEero
peaxiuu KOHTPOJISA). Bremonnenue
MPAKTUYECKUX 3aJaHHH.
OcHoBHbIE [ToarotoBka k yctHomy ompocy | ITK-6 [1K-6.1
CUHTETHYECKHE (cm. BOIIPOCHI TEKYIIEero
MOJIXOJTBI K KOHTPOJIS). Bremonnenue
METAJJIOOpraHNuvec | MPAKTUYECKHUX 3aJaHHH.
KHM COCJTMHEHUSM
[TpakTHueckoe [TonroroBka k yctHoil Oecene | ITK-6 T1IK-6.1
IPUMCHCHUE (cm. BOIIPOCHI TEKYIIEeTO
METAJIOOPraHuYeC | KOHTPOJIS). Bremonnenue
KUX COCIMHEHUH, MPAKTUYECKUX 3aJaHUM.
METO/IbI aHAIH3a
MC

3.2 Meroanueckue yKa3aHusi 10 OPraHU3alMM CaMOCTOSITEJIbLHOH PadoThI
CTYJIeHTOB
CamocrosiTenlbHass paboTa CTYIEHTOB, CBSI3aHHAas C 3aKPCIUICHHEM TEOPETUYECKOTO

MaTepuaja B BUJE pEIICHHUs 3aJad U MOJArOTOBKM K YCTHBIM OIlpocaM M OecelaM MPOBOIUTCS BO
BHEayJIUTOPHOE BPEMSI.

Cmpykmypa omuema no no pe3yivmamam pabomul ¢ HAYYHOU TUMepamypou.

1. Ilenb paboThL.

2. Teopernyeckas 4yacTh (yakue METAUIOPTraHUUECKHE COSIMHEHUS KaK U 3a4eM
CHUHTE3UPOBAJIHCH, KAKUE METO/IbI UCTIOIB30BAIUCH IS MOATBEPKACHUS UX COCTaBa U
CTPYKTYpPBI, KAKOBO MIPAKTHUECKOE MPUMEHEHHUE OMMCAHHBIX B padoTe COSTMHEHHIA

3. BrBIBOJ (Ha OCHOBE MOMYYEHHBIX PE3YIbTATOB).

4.5. IlpuMepHasi TeMAaTHKA KyPCOBBIX padoT (MpoeKToB) (npu Hanuuuu)

V. VUEBHO-METOJINYECKOE 1 TH®OPMAIIMOHHOE OBECITEYEHUE
TUCIHUATLITAHBI (MOLY.JIST)

a) OCHOBHAsA Iumepamypa.
1. Dasmenopoiix, K. Meramnoopranuueckas xumus [ DnekTporHbit pecype] / K. Dibiienopoiix. - Mocksa :
bunowm. Jlaboparopus 3nanuii, 2014. - 746 c. : wi. - (Xumus). - Pexum nocryna: ObC "H3narenscTBO
"Jlauw". - Heorpanwd. gocrtym. - bubmmorp.: ¢. 681-703, 6ubauorp. B npeauci. - [Ipeam. ykas.: c. 720-
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740. - ABr. ykas.:. c. 704-719. - ISBN 978-5-9963-1332-7. - Ilep. u3a.: Organometallchemie / C.
Elschenboroich. 2008.

0) dononrHumenvHas 1umepamypa.

2. Katanuzatopbl Ha OCHOBE KOMILJICKCOB MEPEXOIHBIX METAJUIOB: aKTyaJlbHbIE POOIEMBI U IPUMEPHI UX
a¢ddexktuBHOTO pemenus [Tekct] : yued. mocodue / B. C. Tkau, /I. C. Cycnos ; UpkyTckuii roc. yH-T,
XumM. dak. - Upkyrck : U3a-Bo UT'Y, 2011. - 148 c. : rpad., mopTp. ; 21 cM. - bubmmorp. B KoHIIE pa3. -

3. beikoB, M.B. KaranuzaTopbl Ha OCHOBE KOMIUIEKCOB IIEPEXOIHBIX METAJIOB: CUHTE3bI MPEKYPCOPOB Ha
ocHOBe naimianus u Hukens [Teker] : yue6. mocobue / M. B. brikos, . C. Cycnos, B. C. Tkau ; pem.: JI.
O. Hunpakosa, b. H. baxenos ; Upkytckuii roc. yH-T, XuM. dax. - Upkyrck : U3a-so UT'Y, 2014. - 109
c.; 20 cM. - bubnuorp. B konne rnas. - ISBN 978-5-9624-1114-9

4. Twurosa, 0. 0. Kommuiekcbl HUKeNsI B OpraHMYECKOM CHHTE3€ U KaTannse [ Tekct] : yueb. mocobue : B 2
4./ 0. 1O. Turosa, ®@. K. llImunar ; peu.: A. B. Poxun, B. B. Cmupnos ; UpkyTckuii roc. yH-T, XuM. dax.
- Upkytck : Uzn-Bo UT'Y, 2014 - . - 20 cm. - ISBN 978-5-9624-1132-3. Y. 1 : XapakTepucTuka HAKETSI
KaK 3JIeMEHTa ¥ OCHOBHBIE COCTUHEHHS HUKENs, UCTIOJIb3yeMble B cHHTe3e u kKatammse. - 2014. - 85 c. :
ni. - bubnmorp.: c. 84-85. - ISBN 978-5-9624-1133-0

B) NEPHOAMYECKUE U3TAHUSA (1pU HEOOX0OUMOCMU)
) CMIHCOK ABTOPCKUX METOANYECKUX Pa3padoToK:
1) 6a3bl JAHHBIX, HHPOPMAIHMOHHO-CIPABOYHbIE i TIOUCKOBbIE CHCTEMBI

http://icchair.niic.nsc.ru/files.shtml

Jannprii wHTEpHET HMCTOYHMK — calT HoBocuOupckoro rocynuBepcurera (Kadenpa Heopranmdeckoin
XMMUH), Ha KOTOpoM mpencrasiensl Jiekiun C. H. KoHueHko no meramiopraHnyeckoid XMMHHN, IporpaMMa
Kypca " JIuTepaTypa

https://www.lsu.edu/science/chemistry/people/contact _pages/Professors/stanley.php (xormmust:

http://organicheskii.narod.ru/Organometallic_chemistry lectures-George Stanley-.pdf)

JlaHHbIi HHTEpHET MCTOYHHK — caidT Louisiana State University, ma kotopom mpejcraBiens! jekiu Prof.

George G. Stanley o meTayutopraHn4ecKoil XUMHUH

https://home.cc.umanitoba.ca/~budzelaa/CHEM4680/CHEM4680.html

Jlanublii mHTEpHET McTOYHMK — caiit Univ. of Manitoba, Ha xotopom mpencrasnenst sekiun Prof. Peter

H.M. Budzelaar no meTamiopraHn4eckoi XUMUH

VI.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
6.1. YueOHo-1200paTOpHOE 000py10BaHUE:

Ilomemenust Ay TPOBENCHHS JIEKIMOHHBIX W TPAKTUYECKUX 3aHATHH, YKOMIUIEKTOBAaHHBIE
HEO0XOIMMBIM 000pyI0BaHHUEM, @ UIMEHHO:
- ayJIMTOPHH, OCHAIICHHbIE MYJIbTUMEIUNHBIMU CPEACTBAMH, JUI IPOBEACHUS ayIUTOPHBIX
U mpakTHyeckux 3aHatuil (aya. 303, 402, 426); ayn. 5,402, 426 o0opynoBaHbI
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myiapTuMenuiiaeiME - ipoekTopamu  (INFocus IN 105 (3D Ready), HacTeHHBIMH DJKpaHaMH,
HoyrOykamu Samsung NP 300T5A-AOFRU.

- - KOMIIBIOTEpHBIH Kiacc kKadenapel ¢usndeckoil nm kommoumHod xumum (aya. 303). OOmee
KOJIMYECTBO €TMHUI] BEIYUCIUTEIBHON TEXHUKH — 3. VIMeeTcs JToKabHas CeTb.

6.2. IlporpammHoe obecnieueHue: HeT

6.3. Texuuuyeckue U 31eKTPOHHbBIE CPeACTBA:
VI1.OBPA3OBATEJIBHBIE TEXHOJIOT'NU

B npouecce n3ydeHuss JUCUUIUIMHBL «XUMUSI METAJTIOPTaHUYECKUX COEAUHEHUI» YUTAKOTCS
JIEKUWHU, MPOBOJATCS MpaKTUUYECKHe (CEMHHAPCKUE) 3aHATHS UM KOHTPOJbHBIE PabOThHI, pa3doop
KOHKPETHBIX CHUTYallMd C HCIIOJIb30BAHMEM IACCHBHBIX, AKTHBHBIX W HWHTEPAKTUBHBIX (HOpM
oOyueHus.

AxtuBHBIC QopMBI 00ydeHHS. Ha mpakTHYecKue 3aHATHSX, KOTOPBIC COCTABIISIFOT OKOJIO
MIOJIOBUHBI OT KOHTaKTHOM PabOThI, KaX/bIil CTYIEHT BBINOIHSIET MPAKTUUYECKUE HHAWBUYAIBHO,
BBITIOJIHSIET KOHTPOJIbHBIE PAa0OTBI 1O TEeMaM YKa3aHHBIM MpernojaBareieM. Takod Buj
OopraHu3ainuu OoO0y4eHHs] CIOCOOCTBYET NPUOOPETEHHUIO HABBIKOB CAMOCTOSITENIBHOTO BEICHUS
pabot. [lonroroBka oT4eToB MO paboTe ¢ HAyYHOU JUTEPATypol POPMHUPYET YMEHHE MPOBOIUTH
aHallM3 Pe3yJbTaTOB C YYETOM OOIIMX 3aKOHOMEPHOCTEH, (POPMYTHUPYEMBIX B paMKaX XHMHU
METAJUIOOPTaHUYECKUX COCIUHEHUM, TPaMOTHO (OPMYIUPOBATh BBIBOABL. B xoie oO0ydeHus
UCTIOJB3YIOTCSl MPE3eHTAlMd C HCHOJIb30BAHUEM DA3JIMYHBIX BCIIOMOTATENIBHBIX CPEJCTB: JIOCKH,
BHUJICOCIAII0B, MOCTEPOB, MPUMEHSETCSI AKTUBHOE HCIIOJIb30BAHUE TEXHUYECKUX CPEICTB, B TOM
YHCcie pa3gaToOvyHOro M JIUAAKTHYECKOTO MaTepHajja B BHJE TaOIUI, CIal0B, y4eOHBIX (HIBMOB,
BUJICOKJIMIIOB, BUIACOTEXHUKH, C IIOMOILBIO KOTOPBIX WILTFOCTPUPYETCS U3yYaeMblii MaTEpUa

3aKperuieHue TEOPETUYECKUX TMOJOKEHUM «XHUMHUS METaUIOPTAaHHUYECKUX COCIUHECHUIN
MIPOBOAMTCS B BUJIE HHTEPAKTUBHOTO OOYUYEHHS] — HHTEHCUBHOE HMCIIOIb30BAHUE WHIMBHUIYAIbHBIX
3aJlaHul (JIOMaIIHUE KOHTPOJIbHBIE 3a/1aHUsl CaMOIMarHOCTUYECKOTO WJIM TBOPUYECKOTO XapaKTepa),
a Takke OOpaTHOW CBSI3U NJISl aKTyaslM3allMs MOJYYEHHOTO Ha JICKIUHU COAepaHus (y4acTHUKaM (B
MPOU3BOJILHOM TOPSIIKE) Mpe/AiaraeTcss BBICKA3aThCsl MO MOBOAY MPOCIYHIAHHON HH(OpMAIKK),
pa3smenieHnu Marepuainos npeserranuii B UOC.

HaumeHnoBaHue TeM 3aHATHH C HCIOJIB30BAHMEM HHTEPAKTHBHBIX (popm 00yueHus:

®opma / Metonbt Kon-Bo
WHTEPAKTHUBHOTO 00Yy4eHUS 4acoB
1 | IpaBuno 8/18 >NeKTPOHOB | TMPAKTHUECKUE I'pynnosas guckyccus 2
KapO6onunnbHeie, MIPAKTHYECKHE ['pynmoBast auckyccus
¢dbochuHOBEIE U
THJIPUTHBIE KOMITJICKCHI
2 | mIepexoHBIX METAJIIOB U 2
UX POJIb B
KaTaJIUTHYECKOM
OpPraHUYECKOM CHHTE3€
OxucaurenbHoe MPAKTHYECKHE ['pynnoBas auckyccus
MIPUCOETMHEHUS 1
3 | BOCCTaHOBHTEIbHOE
AIIMMUHUPOBAHUE.
BryrpumonexynspHoe
BHE/IPCHUE U

No Tema 3anaTHA Bun 3anartus
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SIUMHUHUPOBAHUS.
MexaHu3Mbl JaHHBIX
pPEAKIUN.

[Ipumenenne MC B
KaTajause u
MaTepHaJOBeICHUU

IMPAKTUYICCKUC

I'pynnosas auckyccus

Hroro uacos

A
S

VII1.OOEHOYHBIE MATEPHAJIBL U151 TEKYIIEI'O KOHTPOJIA 1
IMPOMEXYTOYHOU ATTECTALLUU

Ouenounsie cpeacrna (0OC):

O1neHOYHBIE CpeNICTBA TEKYILIEro KOHTPOJIsI GOPMUPYIOTCS B cOOTBETCTBUM ¢ [lonokeHnem
0 Oa/IbHO-PEHUTHUHTOBOM CcHUCTeMe yHHBepcuTeTa. Ha3zHaueHMe OLIEHOYHBIX CPEICTB TEKYIIEro
KOHTPOJIS - BBISIBUTH y oOyuaromuxcst copmupoBanHocTh kommeTeHmwii: [TK-6.1.

Marepuanbl A8 TPOBeAeHUS] TEKYLIero H MPOMEXKYTOYHOI0 KOHTPOJS 3HAHMIA
CTYAEHTOB:
Ne Bun xonTpons KoHTposupyembie TeMbl (pa3ielbi) Komnerennuu,
KOMITOHEHTHI
KOTOPBIX
KOHTPOJIMPYIOTCS
1 CobecenoBanue. 1.BBeneHne B METAIIIOOPTraHUYECKYIO OIIK-6.1
Kontposnbnas pabota XUMHIO
2 CobecenoBanue. 2.Kap6onunbsHsle, pochuHOBBIE U OIIK-6.1
KonTposbHas pabora TUAPUIHBIE KOMIUIEKCHI IEPEXOIHBIX
METaJJIOB
3 CobecenoBanue 3.AnkunbHbIe U apwiibHble coenunenus | OIMK-6.1
MEPEXOHBIX METAJIIOB
4 CobecenoBanue 4 KapOeHoBbI€ U KapOWHOBBIE OIIK-6.1
KOMIUIEKCHI TIEPEXOHBIX METAJIIOB
CobecenoBanue 5. Kommiiekcer metamnos ¢ onepunamu. | OINK-6.1
6 CobecenoBanue. 7.0cHoBHBIE (DyHIAMEHTATBHBIE OIIK-6.1
Konrponsnas padora peaxIum
7 CobecenoBanue 8.0OcHoBHBIE cUHTeTHUYecKue noaxoasl K | OITK-6.1
METAJUIOOPTaHMYECKUM COETUHEHHSIM
8 CobecenoBanue. 9. IlpakTuueckoe MprUMeHEHHE OIIK-6.1
KonTpossHas pabora METaJUIOOPraHUYECKUX COCAUHEHUN,
MeTozb! aHanuza MC
JIeMOHCTPALIMOHHBII BAPMAHT KOHTPOJBHOH padoThl Nel
Hapucyiite  CTpyKkTypy, OTpaXaloUlyl0 T'€OMETPUI0  METAJIOKOMIUIEKCHOTO

COCIMHCHU KaK MOXHO 0oJiee TOYHO U MPOU3BCAUTEC MOACUCT DJICKTPOHOB.
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a) [Rup(p-acetate)s(H20)2]"

¢) W(EN)(NR2)3

e) (n6-CeHg)Co(k2-RNCR=CH-RC=NR)

g) [Os2(u-OH)z(p-acetate)(HoC=CHz)4(PR3)2]"

b) [ReBrg(NO)N=CCH3)]

d) Aul(PiPr3)

f) [RuCl(SiCl3)2(CO)(PR3)]~

h) (n3-indenyl)Rh(=CR2)(SbR3)

17



JleMOHCTPAIIMOHHBII BADHAHT KOHTPOJIbHOI padoTsl Ne2

VY KaKkoro u3 npejcTaBICHHON Mapbl COSIMHEHUH YacTOTa KOJIeOaHUH KapOOHUILHOM
rpynmsl Oyaet Boiie. KOpoTko omuIuTe Bl pacCyXIeHUS B KXKIOM CIIy4ae.

a) [Rh(CO)4]~ [Fe(CO)41%-

b) [Re(PMe3)(N=CMe)(CO),]* [Mn {P(OPh)3},(CO),J*

¢) CpFe(Br)(CO), Os(C-Me)(0)(CHs)5(CO)

d) Cp*Mn(PPh;)(CO), Cplr(CO), (Cp* =CsMes)

e) [Re(dmpe),(PMe3)(CO)]* Ni(CO)3; {P(OMe)3}

f) Aul(CO) V(O)(CH3)(dppe)(CO),

18



JleMOHCTPALIMOHHBIH BAPHAHT KOHTPOJILHOMH padoThl Ne3
Hapucyiite npoaykr peakuuu JurasgHoro 3aMenieHus. Kakoil MexaHM3M BBl
IIpeIoIaraeTe: acCOLMATUBHbBIN Win AucconuaTuBHbIN? [louemy?

a) CpFe(CH3)(CO)(H2C=CHCH3) + PPh; —»

b) ReCl(CO)3(PMe3); + CH3z3= ——»

¢) RuClp(dmpe)(CO) + Brr ——

d) W(CO)2(PEtz)4 + P(OMe); ——»

e) [Rh(CO)2(PPhMe3)2]" + PEtz ——»

f) CpTa(=CH3)(CH3)(x2-CF3NCF2CH;N(CH3),) + CHCHCH;~ (allyl) —

19



JleMOHCTPALIMOHHBIH BAPHAHT KOHTPOJILHOH padoThl Ned

HazoBure CTauHu KaTAJIMTHYCCKOI'O UKIIA, IIPEAJIOKECHHOT'O aBTOpaMu CTaTbu

PraSi SifPrg
I Ni(O)L,, I
R CHj H
3 (1,2-addition) 2e
and/or
I' .
1S PraSi—= I\IIj”
I H
R CHs PPrySi CH,

3' (1,4-addition) \
N . R
NiL,
R’;$E‘CH3
mallylnickel intermediates

Hpe,I[J'IO)KI/ITe MCXAaHU3M TPUMCpPU3ALUKU 3TUJICHA HAa XPOMOBOM KaTaJInu3aTope:

¥/ n
Phy CI 9 ——

\@
Ph, Cl

_N/ ‘I/”““"Clr""“\\\

N
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BOITPOCHI AJ1s1 COBECEJOBAHUA

1. IIpenMeT  METANIOOPTaHWYECKOM  XMMHH.  YCJIOBHOCTh  pa3feleHUss Ha  METaio- W
3JIEMEHTOOPraHMYECKyl0 XHMHIO, pas3fieibl, paccMaTpuBaeMble B JaHHOM Kypce. Kpatkas wucropus
Pa3BUTHS METANIOOPTAHMIECKON XMMHH - OCHOBHBIC COOBITHS 1 Jroau. [IpaBmimo 18(8) a5ekTpoHOB U eTo
MIPUMEHEHHUE TIPU IPOTHO3UPOBAHUH YCTONYMNBOCTH U PEaKIIMOHHOH criocooHocTH MC.

2. Knaccudukanuss METaNIOOPraHUYEeCKUX COCOUHEHUH MEepPEeXOJHBIX METaJUIOB [0 THITy JIUTaH/IOB,
KOOPAWHUPOBAaHHBIX ¢ MeTaiioM. CoeIMHEHHS MEPEXOAHBIX METAIUIOB ¢ OCHOBaHMAMH JIptouca: M—X,
M-O, M-S, M—-N.

3. OcHOBHBIE THITBI KapOOHHWJIOB METaUIOB. MeTonwl CHHTE3a, CTpoeHue M peakuuu. [Ipupoga csizu
MeTaut-kapOoonui. [IpakTniyeckoe mpruMeHeHne KapOOHMIOB METAIJIOB.

4, CoenwHEHHS TEPEXOMHBIX METALIOB C (ochopopraHmueckuMu COeAMHEHUSAMU. MeTOoaBsl CHHTE3a,
cTpoeHue U peakiuu. [Ipupoma cBs3u MeTam-pocdop.

5. I'mapunHble KOMIUIEKCHl MEPEeXOAHbIX MeTaioB. CoeTUHEHUs] C BOAOPOAHBIM aTOMOM: MOHO-, OW- M
nonusiiepHele. CoelMHEHUs] ¢ TEPMUHAJIBHBIM U MOCTHUKOBBIM aroMamu Bomopoaa. CoeauHEHHs C
MOJICKYJISIPHBIM BOJOPOAOM: CHHTE3, CTPOCHHE, CBOICTBAa. XapakTep CBsSI3HM METaJUI-BOJIOPOJ, €€
MMOJIIPHOCTb, BO3MOXHOCTH JUCCOLHAIIUH. Bzaumnrie nmpeBpalicHusaA BOAOPOJHBIX KOMIUICKCOB H
OpPraHnv4cCKux COCI[I/IHGHI/Iﬁ MEPEXOAHBIX METaJIJIOB. Ponb BOOOPOAHBIX KOMIIJIIECKCOB B
METAJUIOOPTraHUYECKOM CHHTE3€ U KaTallu3e.

6. CBs3p MeTa - yriaepoJl Kak OCHOBHOW OTJIMYUTENBHBIN AIEMEHT METalI0-OPraHMYeCKHX COCTUHEHUH:
CTEeNeHb MOHHOCTH U KOBaJIeHTHOCTH cBszeld C-M. MeTozsl cuHTe3a, CTpOeHHe U peakiuu. B3aumubie
MPEBPALCHNS ANKWIBHBIX KOMIUIEKCOB W OPraHMYECKHX COCAMHEHHH IEPEeXOAHBIX MeTamioB. Ponb
QIKUIIBHBIX U apHIIBHBIX KOMILJIEKCOB B METAJUIOOPTaHUYECKOM CHHTE3€ U KaTaluse.

7. KapOeHOBbIE KOMIUIEKCHI TEPEXOIHBIX METAJLIOB. DJICKTPOHHOE cTpocHHe. KapOeHOBBIE KOMILIEKCHI
Oumepa. Kapbenossie komrurekcol [poka. Metoapl cuHTe3a KapOEHOBBIX KoMIUIekcoB Dumiepa (Imo
Qumepy, mo Jhnmepty). Peaknmm kapbeHOBBIX KOoMIUIekcoB Dumepa, aenpororupoBanue cBszeit C-H.
Ponms  kapOeHOBBIX KOMIUIEKCOB B KaTanu3e (merare3uc oneduHoB). Vcrmonp3oBaHHe B TOHKOM
OpraHNYecKoM cuHTe3e. KapOWHOBBIE KOMIUIEKCH MEPEXOAHBIX METAIJIOB. DJEKTPOHHOE CTPOCHUE.
Kap6unossie kommiekcsr Gumepa. Kapourossie komriexcs! [lpoka. CuHTE3 KapOWHOBBIX KOMILIEKCOB
neiicteueM KucaoT JIptonca Ha kapOeHoBble KoMiulekchl Duimnepa. Ponb kapOMHOBBIX KOMIUIEKCOB B
KaTaJu3e: MeTaTe3nc 1 MoMMepHu3anus aadkuHOB. KoMIIIeKChl MepexoIHbIX METAJLIOB.

8. Turbel KOMIUIEKCOB C JMHEHHBIMM M LMKIMYECKMMU MOHO- W mojuoneduHamMu. MeToasl MOIydeHus,
cTpoenue, cBoiictBa. [lpupona cBs3u oneduna ¢ MeTamioB. Ponb 01eUHOBBIX KOMIIEKCOB B KaTallu3e.
AHCTI/IHCHOBBIG KOMIUIEKCEI. THIIBI AllCTUIICHOBBIX KOMIIJIICKCOB. MeTOI[LI IMMOJIy4€HusA, CTPOCHUC,
cBoMicTBa. MoOHO- 1 6HMCTEUIJ'II/I'—ICCKI/IG KOMIIIEKCHI. AJIITHMIIbHBIE KOMITJIEKCHI.

9. Tumsl aMIbHBIE KOMILIEKCOB. MeTOABI CUHTE3a, CTPOCHHE, peakiuu. Poss B katanuse.

10.1{uknoneHTagMeHUIIbHBIE KOMIUIEKCH.  Tunbl KomruiekcoB. CtpoeHue. MetamioneHsl: (eppolieH,
HUKeJerneH, kobdanpTonueH. CunTe3. Peakunonnas cnoco6HocTs LluKioneHTaineHIbHBIE TPOU3BOIHBIC
TUTaHa ¥ HUPKOHUS. THUIBI KOMIIJIEKCOB. APEHOBBIE KOMILJIEKCHI. THIIBI apEHOBBIX KOMILIEKCOB. MeToabI
MOJTyYEHUS U PEaKLIUH.

11.MeTozpl CHHTE3a U peaKlUu 00pa3oBaHusi MOHO- U nosusiepHbix MC OcHOBHBIE CBOMCTBA B3 M-M,

12.JIurannnoe 3amenieHne. OKUCINTENBHOE IPUCOCTNHEHUS U BOCCTAHOBUTEIBHOE JIMMUHUPOBAHUE.

13.BHyTpUMOIEKYIJISIpHOE BHEAPEHNE U SIIMMUHUPOBAHUSA. ATaKa 110 KOOPAWHUPOBAHHBIX JIUTaHIAM.

14.OxucnurenpbHOE MPHCOEAWHEHHE TaJOTEHYTJIEBOJOPOAOB:  «IPAMOI» CHHTE3 W3 MeTalla |
TaJIOTeHYTJIEBOAOPO/a; «CMEIIaHHOMETAJUIMYECKUI» CHHTE3 - W3 TaJOreHyTJEeBOJIOpOJa M CMECH
METaJIJIa-BOCCTAHOBUTENL € METAUIOM,  OKHCIEHHE  TaJOreHyrJIeBOJOpOJaMH  METalJIOB B
[IPOMEXKYTOUHOM CTENEHU OKUCIIECHUS.

15.TpancmerauupoBanre. OOMeH MeTauioB. Meraresuc (HykJIeopuiIbHOE 3aMellleHHe rajoreHa Ha R).
3aMellieHue rajJjoreHa Ha MeTall B Peakliy apuiraloreHUI0B ¢ alKWIIHTUeM. Jpyrue MeTo bl

16.Meramnoopranuyeckue COeIMHEHNS B KaTain3e, MaTepruaiOBEICHHN.

17.5IMP-ciekTpockonis B WCCIEIOBAaHUHM CTPOCHHS U peakinuoHHOM cmocobnoctn MC. Macc-
cnekrpometpust. O6nactu npuMmenenus B xumun MC. Meron pentreHoctpykrypHoro anaimuza (PCA).
Ob6nactu mpumeHeHus: B xumuu MC: yCTaHOBJIEHHE CTPOEHHS MOJEKYJ M KPHCTaJUIOB, HUCCIIEIOBaHHUE
HPUPOJBl XUMUYECKUX CBS3EH.

HpOMG)KYTO‘lHaﬂ aTTeCTanuAa (3aqem) MOZKET INPOBOAUTLCH B (bOpMC YCTHOT'O CO6€C€,I[OB2.HI/I$I nin B
BUOC TCCTOBBIX 3a,I[aHI/Iﬁ C OTKPBITBIMH BOIIPOCAMU.
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10.

11.

13.

MPUMEPHBIIA NEPEYEHB BOITPOCOB U 3AJJAHUM K 3AYETY

[Ipenver MeTarmIoOpraHuecKol XUMUK. Y CTIOBHOCTh PA3ZIENICHUS HA METAUIO- Y JIEMEHTOOPraHUYECKYHO
XUMHIO, paz/IeyIbl, pacCMAaTpUBAEMBbIE B JIAHHOM Kypee. Kparkast McTopust pazBUTHSI METAITIOOPraHUECKOH XUMUN
- OCHOBHbIe coObrmusi U JromH. [lpaBuio 18(8) ameKTpOHOB M €ro MpUMEHEHHE TPH MPOTHOZHPOBAHUH
YCTOMUYMBOCTH M PEAKIMOHHOM criocodHocTr MC.

Kraccndukaimst  METAUIOOPraHMYecKUX — COSIMHEHWH —TEpEXOIHBIX  METAUIOB [0  TUIy  JIMTAHIOB,
KOOPIMHUPOBAHHBIX ¢ MeTarioM. COeMHEHHS TIepEXOHBIX METAUIoB ¢ ocHoBaHMsMH JIbtorca: M—X, M-O,
M-S, M-N.

OCHOBHBIC TUITHI KapOOHIUIOB METAUIOB. METONbI CHHTE3a, CTpoeHHe M peakim. [Ipupona cesBu MeTamt-
kapOoHw. [ Ipakmideckoe mprveHeHre KapOOHIIOB METATIOB.

CoemHeHMs! TIEPEXOHBIX METATIOB ¢ (hoc)OpOPraHIHeCKIMI COSTMHEHISIMI. MeTozpl CHHTE3a, CTPOCHHE 1
peaxin. [ pupora cszu metamt-hocdop.

[anpuHbIe KOMIDIEKCHI TIepeXOmHbIX MeTavioB. COSMMHEHWsT C BONOPONHBIM arOMOM: MOHO-, OW- H
nomsiiepHble.  CoeMHEHNsT ¢ TEPMMHATBHBIM M MOCTMKOBBIM aromamul  Boroporma. CoemvHeHust ¢
MOJIEKYIISIPHBIM BOZIOPOZIOM: CHHTE3, CTPOSHHUE, CBOMCTBA. XapaKTep CBS3M METAUT-BOZOPOL, €€ MOJSPHOCTD,
BO3MOYKHOCTB JIMCCOLIMALIMK. B3arMHbIe NpeBpallicH!st BOIOPOIHBIX KOMITIEKCOB M OPraHWYECKUX COSIIMHEHUIA
TIEPEXOHBIX METALIOB. POJIb BOIOPOIHBIX KOMIUIEKCOB B META/UIOOPraHMUECKOM CHHTESE U KaTAIIH3E.

CBsBBb METAILT - YITIEPO]T KaK OCHOBHOM OTJIMUMTENBHBIN MIEMEHT METALIO-OPTaHAYeCKHX COS/TMHEHMUIA: CTETICHb
HOHHOCTY 1 KoBarleHTHOCTH cBsi3eit C-M. Metorel crHTe3a, CTpoeHHe M peakivi. BiarmHble TpeBpartieHust
TKWIBHBIX KOMITIEKCOB M OPraHMUECKUX COSMHEHMI MIEPEXOIHBIX METATIOB. Porb ankiibHbIX 1 apiuIbHBIX
KOMITIEKCOB B META/TIOOPraHWYECKOM CHUHTESE U KaTaIIH3e.

KapOeHoBble KOMITIEKChI TIEPEXOIHBIX METAIIOB. DNEKTpOHHOE cTpoeHue. KapOeHoBble koMiuiekeh! durtiepa.
KapOenosbie xomiuiexchl [1Ipoka. Metonpl crHTe3a KapOeHOBbIX KomruiekcoB Drinepa (o duiiepy, 1o
Jbrmepry). Peaxipm xapOeHOBbIX KomiviekcoB Duriepa, nernporonrposanue cesieill C-H. Porb kapOeHoBbIX
KOMITIEKCOB B KaTaymise (Meraresrc orehHOB). McTionb30BaHNe B TOHKOM OpraHM9eckoM chHTese. KapOnHoBbie
KOMITIEKChI TIEPEXOIHBIX METATIOB. DNEKTpoHHOE cTpoente. KapOrHosble komiviekeb! Dritiepa. KapOrHoBbie
komruiexcb! 1 Ipoka. CrHTe3 KapOMHOBBIX KOMITIEKCOB JieicTBIEM KUCTOT JIbonca Ha KapOEHOBbIE KOMITTIEKChI
Owiepa. Porb KapOMHOBBIX KOMIUIEKCOB B KATAIM3E: METATE3UC M MOSMMEPH3ALKS TKMHOB. KoMrmiekehl
TIEPEXOTHBIX METAVIOB.

THITb1 KOMITIEKCOB C JIMHEHHBIMH 1 TTMKTAYECKAMI MOHO- M TTONOriehHaMIL. MeTozIbI TIONTy|eHusT, CTPOCHHE,
corictra. [lpupona cesiu onedriHa ¢ MeTawioB. Porb onehHOBBIX KOMITIEKCOB B Karamise. AICTHIICHOBBIC
KOMIUIEKCBL. THITbI aleTVIICHOBBIX KOMIUIEKCOB. MeToipl TONydeHus, CIpOEHHE, CBOMCTBA. MoHO- UM
OMMETATTNYECKHE KOMITIEKCHI. AJTTITbHBIE KOMITTEKChL

Twrb! ATITBHBIE KOMITTEKCOB. METOIIBbI CHHTESA, CTPOCHHE, peakivu. Porib B katamise.
[uxrioneHTaaeHTEHBIE KOMITIEKCHL  THribl komiuiekcoB. Crpoerre. MeTtamiorieHb!: (hepporieH, HUAKETIETIEH,
koOarsTOrIeH. CrHTe3. PeakimoHHast criocoOHOCTH [ [pKIToneHTaMeHTbHbIE TIPOFBBOTHBIE TUTAHA U TAPKOHKSL
THrB1 KOMITTEKCOB. APEHOBBIE KOMITTEKCHL THIThI apEHOBBIX KOMILIEKCOB. METOMIBI TOTy|eH s M peaKLvu.
Mertonp1 crHTE3a M peaki iy 00pa3oBaHKst MOHO- U TIorsiziepHBIX MC OcHOBHBIE CBOMCTBA CBs3U M-M.
JlvranmHoe 3amertienre. OKUCTMTETBHOE MPUCOSTMHEHST M BOCCTAHOBUTEITFHOE AITMMUAHUPOBAHHE.
BuytprmornexysspHoe BHEIPEHHE 1 SMMMAHAPOBAHMSL. ATaKa 10 KOOPIMHUPOBAHHBIX JIATAH/IAM.
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14.  OxucIMTeNTHHOE MPHUCOSIMHEHHE TATIONeHYTTIEBOIOPOIIOB: «IIPSIMOID) CHHTE3 M3 METAIUIA 1 FVIOreHyITIEBOIOPO/IA,

«CMEILIAHHOMETATUTNYCCKIEDY CUHTES - 13 TAIOTCHYITICBOAOPOIA U CMECHU MCTAUIA-BOCCTAHOBUTEI C MCTAIIOM,

OKFICIICHHE TIOTeHYITICBOZIOPOIAMI METAITIOB B IPOMEKYTOUHOH CTETICHH OKHICIICHHSL

15. Tpancmerarmposanue. OOMeH MeraioB. Metaresuc (HykieoribHOE 3aMeltieHre rarioreHa Ha R). 3avertienve

TAI0r¢Ha Ha METAUT B PCAKIMA apITATIONCHU OB C MKW UTUTHCM. I[pyme MCTOIBL.

16.  MeraimioopraHiHecKyie COSMHEHFIS B KATA3E, MATCPHATIOBEICHHIL.

17. SIMP-crieKTpoCKONHs B MCCIEIOBAHUU CTPOCHUS M PeakUMOHHOM criocoonoctn MC. Macc-

cnekrpometpusi. O6nactu npumenenuss B xumuu MC. MeTon peHTTEHOCTPYKTYPHOTO

anamm3a (PCA). Obnactu npumenenusi B xuMuu MC: yCTaHOBJIEHHE CTPOSHHSI MOJICKYJ U

KpUCTAJJIOB, HCCIICAOBAHNUEC NPUPOJAbl XUMHUUYCCKUX CBsI3CH.

INVIAHUPYEMBIE PE3YJIBTATBI OBYUEHUSA AJ1s1 ®OPMUPOBAHUA

KOMIIETEHIIUHA

I/IH)II/IKaTOPI)I JOCTHIKCHUSA

PesyabTaThl 00yyeHus

IIpouenypa oueHuBaHus

KOMIIeTEHIIUH (3HaTh, yMeTb, BJIA/IETh)
1IK-6.1 3HaeT: OCHOBBHI TEOPETHUECKOTO CobecenoBaHue.
3HAET TEOPETUUECCKUE OCHOBBI OITMCAaHUsI PA3JINYHBIX TUIIOB CBS3U BbIIOJIHEHIE

0a30BBIX XUMHUECKUX JUCIIHILIHH
(HEOpraHYecKou, OpraHUIeCKOM,
AHAJTMTUYECKOH, U3NIecKon
XUMHH, XUMAA
BBICOKOMOIIEKYJISIPHBIX
COCIUHCHHI, XUMUYECKUX OCHOB
OHMOJIOTHYECKUX MPOIIECCOB.) U
CIIOCOOBI HX MCTIONE30BaHUS MPU
PEIICHUH KOHKPETHBIX
XUMHUYCCKUX 3a]1a4

METaJI-yTIEPO, 3aKOHOMEPHOCTH
ycroitunBocT MC B 3aBUCHMOCTH OT
MIPUPOJIbI METaNJIa U JIUTaH/a,
OCHOBHbIE TUIBI peakuuiit MC u ux
CBSI3b C DIIEKTPOHHOU KOH(UTYpanreH,
ocHOBHBIE Kiacchl MC nepexoIHbIX
METaJIJIOB, JIUTaH/I0B, OCHOBHBIE THIIBI
peakunonHo# crtiocoorocTn MC,
OCHOBHBIE METO/IbI CHHTE3a
COEIMHEHHH CO CBA3bI0 METAJLI-
yTaepox

KOHTPOJIbHBIX PaboT.

YMeeT: OpUEHTUPOBATHCS B
COBPEMEHHON METAJUIOOPTaHUIEeCKON
XUMHH TIEPEXOTHBIX METAIIOB Ha
YpOBHE MIOHUMAaHUS OCHOBHBIX
po0JIeM, pelraeMbIX 3TOH HAyKOM, U
OCHOBHBIX 00JIACTEH U BApUAHTOB
ucroib3oBanns MC B cMEXHBIX
00JTacTSIX ¥ MIPOMBIIIIICHHOCTH;
MIPUMEHSTh U MCII0JIb30BaTh
MIOJTyYEHHbBIC 3HAHUS MPU 00CYKICHUU
AKCIIEPUMEHTANBHBIX JaHHBIX

CobecenoBaHue.
Brimonanenne

KOHTPOJIbHBIX padoT.

Baaneer: NOHATUIHBIM anmapaToM H
TEOPETUYECKUMHU TPE/ICTABICHUSIMHU B
00JacTH METAIIIOPraHUYeCKON XUMUU;

MIpeICTaBICHUIMHU 0
METAIJIOOPTAaHNYECKUX  COETUHEHHSIX
pasHBIX  METAJIOB, OCOOEHHOCTSIX
cBsizei METaJI—YTIEPO;
MIpeICTaBICHUIMHU 0 TUTIax
HCTIONTB3YEMBIX JIUTAHJIOB B
METaJIJIOPraHNndeCKON XHMUH,

OCHOBHBIX peakius MC.

ColOeceoBaHue.
Brimonnenue

KOHTPOJIbHBIX padoT.
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KPUTEPUU OLUEHNBAHUA PE3YJIBTATOB OBYUEHUA:

1. TIpemycmoTpeHO 4 MpaKTHUYECKUX 3aJIlaHUsl B BHJIE KOHTPOJBHBIX paboT. Kaxmass KOHTpOIbHAS
paboTa orieHuBaeTcs MaKkcuMyM Ha 20 6aios.

2. Ilpenycmotpeno 1 cobecenoBaHue MO TEOPETUUYECKOMY MarepHaiay B BUAE TUCKYCCHH IO
MMPOYUTAHHOM CTYJIEHTOM cTaThe. OrieHnBaeTcss MakcuMyM Ha 10 6aios.

3auTeHo:

B ILICJIOM, C(bOpMI/IpOBaHHBIe 3HAHUA npeﬂMeTa, YMGHI/IG HpI/IMeHSITB METOAbBI U ITOAXOJIbI
H3y‘la€M0fI JUCHUIINIMHBI IIpU PEIICHUN y‘le6HBIX U IPaKTHYCCKHUX 3aJad C MHHHUMaJIbHBIM
KOJINYECCTBOM OIJ_II/I60K HerI/IHHI/IHI/Ia.HBHOFO xapaKTepa, HAaJIMYUC HABBIKOB HpI/IMeHeHI/IH MECTOHAOB U
IIoaX0a0B I/I3y‘IaeMOI>'I JUCHUILIMHEI ITPU PCIHICHUN y‘lC6HBIX H IPAKTUYICCKUX 3a1a4.

He 3aureno:
(dparMeHTapHOE 3HaHUE IIPEIMETa, OTCYTCTBUE YMEHUMN U HAaBbIKOB IPUMEHEHUS METO/I0B U

IIoAX0J0B I/I3y‘IaeM0ﬁ JUCHUIIIMHBI ITPpHU PCIICHHUN y‘IC6HLIX 3ajaa4.

Pa3patGorumkmn:

/ /// npoceccop .C. Cycrnos

[Tporpamma coctapnena B cootBeTcTBuU ¢ TpedboBanusmu OI'OC BO u yyetoM pexoMeHanuit
[TOOII no nampasiienuto u npoduito noarorosku 04.03.01 — «Xumusy.

[Tporpamma paccMoTpeHa Ha 3aceiaHnuu Kadeapsl GU3MUecKoi U KOJUIOUAHONW XUMUU

«17» mapta 2020 r.

[Tporoxon Ne 8 3aB. kadeapoit / g /A.®. Imuar/

Y

Hacmoswas npoepamma, ne moocem Ovimb 6ocnpou3sedeHa HU 6 Kakou ¢hopme bOe3

npeoeapumenbHo20 NUCbMEHHO20 paspeulenusl Kagheopul-paspabomuuxa npocpammol.
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