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1. IlepeyeHb MJIAHUPYEMBIX Pe3y/JIbTATOB 00yUeHHS MO JUCIHUIINHE, COOTHECEHHBIX € IJIa-
HHPYEeMbIMH Pe3yJIbTATAMM 0CBOEHHUSI 00pa30BaTe/JbLHOMH MPOrPaMMbl

Pe3ynbTaThl OCBOEHUS
o0pa3zoBaTenbHON IIPO-
rpaMMBbI
(KOMIIETEHIINN )

Nuaukatopel

Pe3ynbrarhl 00ydeHus 0 JUCITUTIIINHE

b-OIIK-1.Cniocoben
AQHATM3UPOBATH M UH-
TEePIPETHUPOBATH pe-
BYIbTAThl XUMUYECKUX
PKCTIEPUMEHTOB, Ha-
OJIFOIEHUH U U3MeEpe-
HUH

b-OIIK-1.1. Cucremaru-
BUPYET U aHAIU3UPYET pe-
3YJIbTAThl XUMHYECKUX
HKCIIEPUMEHTOB, Ha0III01e-
HU, ”3BMEPEHUH, a TaK)Ke
[pE3yIbTaThl PACUETOB
CBOMCTB BEIIIECTB M MaTe-
HaJIOB

-yMeem UCKaTh MHGOPMAIUIO 110 CUHTE3Y U
CTPYKTYpPHOMY aHAlM3y MeTaJUIOpraHude-
CKHX COEJIMHEHUN B HayYHBIX MyOJIHMKaIlH-
sIX ¢ ucrnoJib3oBanueM b/J1;

- yMeem aHaJIU3MPOBATh, 0000IIATh U CHCH
TEMATHU3UPOBATh JTUTEPATYPHBIC TaHHBIC

b-OIIK-1.2. [Ipennaraer
WHTEPIIPETALAIO PE3YIIbTA-
TOB COOCTBEHHBIX DKCIIC-
PAMEHTOB U pac4eTHO-
TEOPETHYECKUX paboT C
MCITIOJIbBOBAHUEM TeOpeTI/I-
YECKUX OCHOB XHMUHU

- 3Haem OCHOBHbBIE TEOPETHUYECKHE TI0JIO0-
PKEHUSI OPTaHUYECKON XUMUH, a TAKKE
CBOMCTBA U PEAKIIMOHHYIO CLIOCOOHOCTh
OCHOBHBIX KJIACCOB METAJUIOOPTAaHUYECKHUX
COETMHEHMI, METO/IbI UX B3aUMOIpEBpa-
LICHUS;

- yMeem apTyMEHTUPOBAHHO OOBSICHUTD
COOCTBEHHBIC PE3yIbTAThI IO KOMITBIOTEP-
HOMY CUHTE3Yy U CTPYKTYPHOMY aHAIHU3y
METaJUI00OPTaHUYECKUX COEAMHEHUH C UC-
MOJIb30BAHUEM TEOPETHUECKUX OCHOB XHU-
MU

b-OIIK-1.3. ®opmynupy-
€T 3aKJTIOYCHHUSI U BBIBOIBI
MO pe3ysibTaTaM aHalln3a
MUTEPaTypPHBIX JAHHBIX,
COOCTBEHHBIX IKCIIEPUMEH-
TaJbHBIX H PACUETHO-
TEOPETHYECKUX padoT Xu-
MUYECKON HaIIpaBIECHHO-
CTH

- yMeem BbIIETUTh OCHOBHBIE PE3YJIbTATHI C
Y4CTOM IMOCTABJICHHBIX uenef/'l u 3aJa4,

- hoopmynupyem KpaTko, KOHKPETHO U
000CHOBAaHHO, C y4E€TOM COOCTBEHHOM
KOMITHIOTEPHOM SKCIIEPUMEHTAIBHOM pado-
[ThI, 3AKJIFOYCHUS ITPU ITPOXOKACHUUN KOH-
TPOJIBHBIX TOYEK

B-OIIK-6.Crioco6en
MPEICTABIATh PE3yilb-
TaThl CBOEH paboThI B
YCTHOM Y MUCbMEHHOM
(bopMe B COOTBETCTBUU
C HOpMaMH | MTPaBH-
ITaMU, TIPUHSATHIMH B
MpodeCCHOHATBHOM
cooOmiecTBe

b-OIIK-6.1. IIpencrasisier
[pe3yabTaThl pabOTHI B BUJE
OT4YEeTa 110 CTAHAAPTHOMN
(hopme Ha pYCCKOM SI3BIKE

-71a0eem HABBIKAMU UCTIOJIb30BaHUS Tpa-
(bUUeCKHX PeAaKTOPOB ISl H300paKEHUS
CTPYKTYPHBIX (POPMYI METAJUIOOpPTaHU4e-
CKUX COEIUHCHUI

b-OIIK-6.3. [IpencrasiseT
pEe3yNbTaThl pabOTHI B BUJIE
TE3WCOB IOKJIaZa W/ MIN
[y4aCTBYET B MOJTOTOBKE
CTaTeil Ha PyCCKOM U aHr-
ITHMCKOM SI3BIKE B COOTBET-
CTBHUU C HOPMaMH | TPaBH-
mamu, MPUHATHIMU B XHUMHU-
YEeCKOM COOOIIECTBE

- 61a0eem HaBBIKAMH UCTIOIB30BAHUS CO-
BPEMEHHBIX MPOTrPAMMHO-TEXHUUECKUX
CPEICTB [UIS TIOATOTOBKH MPE3CHTALNH;

- 3Haem OCHOBHBIE TpeOOBaHUS K 0POPM-
JIEHUIO MTPE3CHTALINH;

- Meem OTIBIT MyOIMYHOTO BBICTYIUICHUS C
Mpe3eHTaIeld Ha PyCCKOM SI3bIKe




Pe3ynbTaThl OCBOEHUS
o0pa3zoBaTeNnbHON IIPO-
rpaMMBbI
(KOMIIETEHLIUN )

Nuaukatopel

Pe3ynbrarhl 00y4eHus 0 TUCITUTIIINHE

b-I1K-4. CniocoGen
TUIaHUPOBATh U
OCYILECTBIISATh
HaIIPaBJICHHBIM CUHTE3
(WA BBIZICTICHUE U3
MPUPOJIHBIX 00BEKTOB)
M3BECTHBIX U HOBBIX
COCIIMHEHUHN U
MaTepHaoB

b-11K-4.1. Beioupaer u3

NI TEPaTYPHBIX
MCTOYHUKOB U
[POEKTUPYET HOBBLIE CXEMBI
M METOJMKHU CUHTEe3a (MIN
BBIACJICHUS U3 HpI/IpO,Z[HBIX
00BEKTOB) COCAMHEHUN 1
MaTEpUajIOB B paMKax
OCTAaBJICHHOU 3a1a4yu

- 3naem OOIIMe METOALI CHHTE3a U XUMH-
HEeCKHE CBOMCTBA OCHOBHBIX KJIACCOB Me-
TaJUIOOPTaHUYECKUX COCTMHEHHH, OCHOB-
HBIC MEXAHU3MBI UX IIPEBPALCHUN;

- uMeem TIPEJCTABICHUE O B3aUMOCBS3HU
MG)K,Z[y paBJII/I‘IHBIMI/I Kj1accaMunu MeTaJIJIOOp-
TaHMYEeCKUX COCTUHEHUM;

- g1a0eem HAaBBIKOM COCTaBIISTH IIJIAaH CHH-
Te3a JOCTATOYHO CIIOKHBIX METaJIJIOOPTa-
HITYCCKUX MOJICKy.H C HCIIOJIB30BaHUCM
CTaHIAPTHBIX METOJIUK

b-IIK-5. Criocoben
HCII0JIb30BATh
COBPEMEHHEIE
PKCTICPUMCHTAIbHBIC
METObI JJIs
YCTaHOBJICHHS COCTaBa,
CTPYKTYpPHI U
[PEaKIIMOHHOU
CII0COOHOCTH
W3BECTHBIX M HOBBIX
COCIMHEHUN U
MaTepHaoB

b-I1K-5.1. BeiOupaet u
WCIIOJIB3YET COBPEMEHHBIE
DKCIIEPUMEHTAJIbHBIC
METOABI IS
[TOATBEPKICHUS U
[YCTAHOBJIEHUS COCTaBa U
CTPOECHUS COCIUHEHUN U
MaTepuaioB

umMeem TIPEJCTABIECHUE O B3aWMOCBS3U
MEXIy XUMHYECKUM CTPOCHHUEM METaJlIo-
OpFaHI/I‘-I€CKI/IX COGI[I/IHCHI/Iﬁ U UX XUMHUC-
CKUMH U (HU3UKO-XMMHYECKUMHU CBOMCTBA-
MM,

- yMeem TPENICKa3bIBaTh U OOBSICHATH HaW-
60)166 BepOHTHBIe HaHpaBHGHI/IH XUMHNYCH
CKHMX TPEBPAIICHUN METaNIOOPTaHUYECKUX|
COEAMHEHMH, UCXOS U3 UX CTPOCHUS U YC-
ITOBUI pEaKIUH.

2. MecTo TUCHHUILINHBI B CTPYKTYype 00pa3oBaTe/IbHOH IPOrPaMMBbI

JucuurimuHel (MPaKTHKH ), U3YYEHUE KOTOPBIX HEOOXOAMMO ISl OCBOCHHUSI TUCIIUIUIAHBI /13-
OpaHHble 271a8bl MEMANI00P2AHUYECKOU XUMUU:

o duznueckas XuMus

e Heoprannueckas Xxumus
e (Opranuyeckasi XUMus
e Bgenenue B XxeMOMHGOPMaTHKY

I[I/IC]_II/IHIII/IHBI U MPAKTUKHU, IJI1 U3YYCHUA KOTOPBIX H€O6XO,Z[I/IMO OCBOCHUEC JUCHUITIINHBI 13-
5paHHbl€ 2J1d6bl Memafmoopeanuuecmﬁ XUMUU:

CtpoeHue Heopranu

Bsenenue B Teoputo

YCCKHX BCUICCTB

XUMHYECKHUX PEaKUn

DO yHKIIMOHATBHBIC MAaTEPUATTBI
Teopernueckne 1 SKCIEPUMEHTAIBHBIC METOBI UCCIICAOBAHUS B HEOPTaHUYECKONH XUMUHU
Knacrepnsie coenuHeHus
[Ipon3BoACTBEHHAS NMPAKTHKA, HAYYHO-HCCIIEIOBATEIbCKAs paboTa

PeakumonHas criocoOHOCTh KOMIUIEKCHBIX COEIUHEHU M
MeTto10710THUsl OpraHUYECKOTO CUHTE3A
PacueTHbIe METOABI KBAHTOBOU XUMUU



A TaxoKe Apyrue cuenuagbHble Kypehl poduiei «0noopranndeckas XUMHs», «OpraHuye-
CKasi XUMUS», «HEOPraHUUECKask XUMUAY, «(PU3HUECKast XUMUSD», «KKHHETUKA U KaTallu3».

3. Tpya0oeMKOCTh AUCHMILIMHBI B 324€THBIX eJHHULIAX C YKA3aHHEM KOJIHYeCTBA aKa/leMHU-
YEeCKHUX YACOB, BbIACJCHHBIX HA KOHTAKTHYIO padoTy 00y4aroluerocs ¢ npemnogasaresiemM
(o BUAAM Y4eOHBIX 3aHATHIA) H HA CAMOCTOSAITEJIbHYI0 padoTy o0yuyaruierocs

TpynoemkocTs gucturinHel — 3 3.€. (108 )
dopma NPOMEKYTOYHON aTTECTALUU: § CEMECTpP — K3aMEH

Ne Bun nesrensHOCTH 8 cemecTp
1 [Jlekuwm, a 26

2 |[IpakTuueckue 3aHATHS, U 28

3 3aHATHS B KOHTaKTHOU (opMme, U 60

U3 HUX

4 ayJIMTOPHBIX 3aHATHI, U 54

6 KOHCYJIbTAIMH, Yac. 4

7 MIPOMEXKYTOUHAs aTTecTaluus, 4 2

8 |CamocrosiTenpHas pabora, Jac. 48

9 Bceero, u 108

Peanuzanus aucuuInHbl BKIOYEHA B IpakTudeckyro noarorosky B MHX CO PAH npu
IIPOBE/ICHUH CIEIYIOUIMX BHUIOB 3aHATHUI, 4acTh U3 KOTOPBIX MPEAyCMaTpPHUBAET ydacTHe 00y-
YalOIUXCA B BBINOJHEHUU OTHENBHBIX 3JEMEHTOB paboT, CBA3aHHBIX ¢ Oynymieil mpodeccuo-
HAJILHOU NIEITENbHOCTEIO:

-JIEKIINY;

-IPaKTUYECKUE 3aHATHUS.

4. Conep:xanue TMCHUILUIHHBI, CTPYKTYPHPOBAHHOE 110 TeMaM (pa3/iesiaM) ¢ YKa3aHUeM OT-
BeJCHHOI0 HA HUX KOJHYeCTBA aKAleMHYeCKUX YACOB U BH/I0B y4eOHbIX 3aHATHI
8cemecmp
Jlexmum (26 1)

HanmeHnoBaHME TEMBI M IX COMICPIKAHHE O05ewMm,
yac

Pazpen 1.IIpeamer u ucTopusi pa3sBUTHSI METANIO0PTraHMYECKON XUMHUH

Tema 1. Ilpeomem u kpamkas ucmopus memaiioopearnudeckoi xumuu. IIpenmer Meramoop- | 2
TFaHWYECKON XMMHHU. YCJIIOBHOCTH Pa3JICICHUs] Ha METa-JUI0- U DJIEMEHTOOPTaHHYECKYI0 XH-
MUIO, pa3/ieNbl, pacCMaTpUBacMble B JaHHOM Kypce. KpaTkas ucTopus pa3BUTHS METaLIOOP-
TaHWUYECKON XUMUH — OCHOBHBIE COOBITHS 1 JIFOJTH.

Paznen 2.00mas xapakTepruCcTHKA CBA3M METALI-YIJIEPOA M KIacCHPUKANMSA CHHTETHYEeCKUX Me-
TO/I0B MeTAJJIOOPTAHNYECKOH XUMHUHU

Tema 2. Ilpupooa u ¢usuxoxumuueckue xapakxmepucmuxu cessu memain-yenepoo. Cpsisp Me- | 2
TaJT — YIASPO KaK OCHOBHOM OTJIMYUTEIHHBIN 3JIEMEHT METAJIO-OPTaHUISCKUX COCTUHCHHIA
CTETICHh MOHHOCTH M KOBAJICHTHOCTH CBsizeii C—M, u BiusiHUE 3TUX (DaKTOPOB HA CTPOSHHUE U
PEaKIIMOHHYI0 CIIOCOOHOCTh METAIIO — U JIEMEHTOOPTaHHMYECKUX COCAMHEHMH. BiusiHue 1mo-
JSIPU3AIAHA OpPTaHUYe-CKUX (ParMEeHTOB H TOJIIPH3AIUN METAJIa HA CTPYKTYPY COCIMHCHHA.
O030p TUTaHOB: G-TUTaHbI, JUTAHABl T-JOHOPHOTO U T-aKIIEITOPHOTO THIIOB, UX KIACCH-
(uKamysi 1 HOMEHKIIATypa.

Tema 3. Ocrosnbie cunmemuueckue n00Xo0bl K Memanioopearnudeckum coeounenusim. OKuc- | 2
JUTEIHFHOE MPUCOCIUHCHHIE TaJIOTEHYTIICBOIOPOIOB: «IIPSIMO» CHHTE3 U3 METajlla M TaJjiore-
HYTJICBOZOPO/Ia; «CMEIIaHHOMETAIIMYECKUN» CHUHTE3 — W3 TallOTEHYTJIEBOAOPOAa U CMECH
METaJIJIa-BOCCTAHOBUTEIISA ¢ METAJIIOM, COCIM-HEHNE KOTOPOTO HEOOXOIUMO MOIYYUTh; OKHC-
JICHHE TaJIOTeHYTJIEBOJIOPOAaMU METAJUIOB B MPOMEKYTOYHOU CTEIEHU OKHCaeHHs. TpaHcMe-
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taympoBanue. OOMeH MetayuioB. Metare3uc (Hykieo(uiIbHOE 3aMelleHre rajoresa Ha RY).
3aMellieHUe rajoreHa Ha METajUl B PEaKIMU apWIrajJoreHuI0B ¢ aJKwuIMTueM. Mertamiupo-
BaHHe U MepkypupoBanue C—H kucinot. ['mapomerammpoBanue, kKapOoMeTaJUIMPOBaHKE, BHE-
JOpenne kapOeHoB. [lexkapOokcuinpoBanre. ApUINpPOBaHUE YepPe3 COU TUA30HUSL.

Pazgen 3.MeTaJ’IJ’IOOpFaHI/l‘leCKaﬁ XHMHUH S-JIEMECHTOB, HUHKA U PTYTH

Tema 4. Coedunenusa wenouHvix u ujerouHosemenbHbix Memanios. CoeNnHEHNs MIeIIOYHBIX
metamioB (M' = Li, Na, K): metozs! cunTesa coeauuennii M'. OcHOBHbIC 3aKOHOMEPHOCTH
CTPOGHHS OPTraHMYECKHX COeMHeHnH M' B KpHCTa/LIHUecKoil (ase, pacTBOPax M ra3oBoil (pa-
3e. OCHOBHbIC XMMHUUYCCKHE CBOMCTBA COSIMHEHHMI M': peakiuy ¢ reTepo-THTHIECKUM Pa3phi-
BoM cBsi3u C—M' ¥ oT/erbHbIC IpUMeEphl peakimii 6e3 paspbiBa cesisn C—M'. Biusaue pac-
TBOPHTENIS HA PEAKIMOHHOE TIOBEICHNE OPraHNdecKuX coeanHennii M'. TIpuMeps HCIIONb30-
BaHUS 3TUX BEIECTB B MPOMBIIIJICHHOCTH.

CoeauHeH s 1IEeJI0OYHO3EMENbHBIX METAJIOB (MZ:Be, Mg, Ca, Sr, Ba). Meronasl cuHTE3a Mar-
HUHOPTaHWYECKUX COCIMHEHHI, UX 3HAYCHUE U UCTIOIh30BaHNE B OPraHUYCCKOM M HEOpraHH-
ueckoM cuntese. Coenuuenus Mg(I). Coenunenns apyrux M” B cTeneHn OKHCIEHHs 2+: CHH-
Te3, CTPOCHHE, OCHOBHBIE CBOMCTBA.

Tema 5.Coedunenusn memannos 12 2pynner. Coenuuenus metamios 12 rpymmsr (M = Zn, Cd
1 Hg). OCHOBHbIE THITBI: 6- U T-kKoMILTekchsl Metamio M'2(IT) u M'*(1). Ipupona cesizeit M'*—
C u M"”-M", cTpyKTypHBIe 0COGEHHOCTH OpraHMYeCKHX COEIMHEHHMil pTyti. Heopraumue-
CKHE COJIM PTYTH KaK OCHOBHBIE HCXOJIHBIE COEMHEHUS I CHHTE3a OPTaHMYECKUX COeTUHE-
HUH pTyTH. Peakuns oOMeHa paauKajioB B OPraHUYECKUX COCAMHEHHSX PTYTH: CUMMETpH3a-
1¥sl, TUCTIPONOPIMOHUPOBAHKE, PEAKLIUN C COCIUHEHUSIMH IPYTUX METauIoB. PTyThOpranu-
YECKHE COEAMHEHMS KaK OCHOBA HMCCIIEOBAaHM MEXaHU3MOB PEAKIIHi METAITIOOPTaHUIECKUX
COCJIMHEHHH C G-CBSI3bI0 MeTAILT-yriiepo. CoeIMHEHHS PTYTH C Pa3IMYHBIMKU (DYHKIIMOHAIb-
HBIMH 3aMECTHTEISIMU B OPTaHUYECKUX paJiKaax.

Paznend. Metajsiooprannveckasi XHMHH p- U f~3J1eMEHTOB

Tema 6.Coedunenus snemenmos 13 epynnei. Metamnoopranndeckue coenunenus Al, Ga, In,
Tl: MeToIpl CHHTE3a H PEaKIMH OOPa30BAHMS OPraHHYeCKHX coeauHeHmii M B cremeHsx
okucnenus +3, +2 u +1, cTpykTypa B pacTBOpax, TBEpAOH U ra3oBoil (azax, Aumepusanus U
onuroMepu3anus. TepMOAMHAMHUYECKHE U CTPYKTYPHbIE 3aKOHOMEPHOCTH. OCHOBHBIE XUMHU-
yeckue cBoicTBa. B3aumusie nmpeBpamienns coeauaennid T1(I) m TI(III). OcHoBHBIC HampaBie-
HUSI UCIIOJIb30BaHMsl COSIMHEHUH TaJUIMA B TOHKOM OpraHHYecKoM cuHTe3e. DyHKINOHATIBHO
3aMelIeHHbIC TAUTMHOPTaHUIeCKUE COCTUHEHUSL.

Tema 7. Coeounenus f-aonemenmos (nanmanoudst). MeToapl MOTYIEHUS aTKHIBHBIX KOMIUICK-
COB JIAHTAHOWJIOB, OCHOBHBIE 3aKOHOMEPHOCTH ¥ MPOOJIeMbl. MEeTO/IbI CHHTE3a COBIHIBUYEBBIX
Y TIOJTYCOHABUYEBBIX KOMIUICKCOB JIAHTAaHOUIOB. COSIMHEHUS JIAHTAHOU/IOB B CTCIICHSIX OKHC-
nenus +2 u +3. OcobeHHOCTH UX cTpocHHs. COBpeMEHHBIC TEHACHITMHN PAa3BUTHS METAIOOP-
TaHWYECKOHM XMMUH JTAHTAHOUIOB.

Coeounenus f-anemenmos (axkmunouowvt) TUIIMIHBIC CTETICHU OKUCICHUS aKTHHOUIOB, TIPO-
SBIISIEMbIC B METAJUIOOPTAaHWYECKHX COSIMHECHUSAX. T-KOMIUICKCHI JaHTaHOUI0B. CoeTnHEeHNUs
ypaHa ¥ TOpHs B KaTaJIM3€.COSUHEHN ypaHa B CTENIEHAX OKHUcaeHud +2, +3, +4, +5, +6. Oco-
O0ceHHOCTH MX cTpoeHMs. COBpeMEHHbIE TEHJICHIIMU Pa3BUTHS METAIUIOOPTAaHMUYECKOW XHUMUHN
AKTUHOMJIOB.

Tema 8.Coedunenus Kpemuus, 2epmarnus, o108a u céurya.OpraHuv4eCKue COSIUHEHUS KPeM-
HUSI, TepMaHus, o1oBa U cBuHIA (M'?): 0COGEHHOCTH CTPYKTYPBI M SIEKTPOHHOTO CTPOCHHUS
TETPAdIPUICCKUX OpraHmdeckux coeauHeHuit Si, Ge, Sn. CpaBHUTENbHAS TOJSIPHOCTD U pe-
AKIIHOHHOI CIIOCOOHOCTH G- U T-cBs3eit M'*—C. BaxHeilIne MeTOBI CHHTE3a KPEMHHHAOpPra-
HUYECKUX COCAMHECHUU. Bakneilllive peakuuu cOeIUHEHUN KpeMHHs. BaxHeilline MeTosl
cunTe3a coeauHenuit Ge, Sn u Pb. BakHeliire XuMHuecKre CBOMCTBAa repMaHuii- U 0JIOBOOP-
TaHUYECKUX coeJuHeHn. HekoTopble mpuMepbl peakiuil coeluHeHui cBuHIA. [lomuane-
MeHTHbIe coequneHus Si, Ge, Sn. Coenunenust co casa3samu Si=Si, Si=C, Ge=Ge, Sn=Sn.

Tema 9. Coedunenusi mviubsxa, cypomol u gucmyma. OpraHUYECKUE COSAMHCHUS METAJUIOB 15
rpymms (M = As, Sb, Bi): MeToapl CHHTE3a M peakiyy 0Opa30BaHHsS MOHO- U HONHSACPHBIX
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OpraHHYecKux coemuHeHmi M": menu, Koibla U «kneTkn». OCHOBHBIE CBOiCTBA. KpaTHbie
csisu M""-M"u M""—E (E = p- uin d-snemenr).

Tema 10. Coedunenus cenena u menrypa. OpraHudecKue COCIUHECHUS METAIIOB 16 TPyIIIBI
(M'® = Se, Te): METOIBI CHHTE3a H PEAKIIMH 0OPA30BAHHS MOHO- M IMOJIMSAICPHBIX OpraHuye-
cknx coeqmHennii M'®. OcHOBHEIE CBOIICTBA.

Pazgen 5. le/lK.TlaIleIe ACIICKThbI MeTaHJIOOPFaHl/I‘leCKOﬁ XUMHUH, BRJIIOYast OHO-JIOTHIO U MEAUIIMHY

Tema 11.Memannoopeanuueckue coedunenus 6 kamanuze u mamepuano-eedesuu. I'ereporen-
HBIM KaTaau3 3aKperiEHHBIMU Ha TIOBEPXHOCTU OKCHJIOB METAJUIOOPTaHUYECKIUMH KOMILIEKCAMU
aKTUHOMIOB. | OMOTEHHBII KaTann3 MeTaI0O0OpraHUIeCKUMHI KOMITIEKCAMHA JIAHTAHOUJIOB: TH/-
pHupOBaHUE, THAPOAMHUHUPOBAHKE, MUTPAIFS KpaTHBIX cBsi3er u T.11. [Ipomeccs CVDc ygactiuem
METAJIOOPTaHUYECKUX COCTMHEHUM JaHTaHOUT0B.MeTHIaTIOMOKCAHBI.

1

Tema 12.Memannoopeanuueckue coedunenus 6 ouonozuu u meouyune. MeTamioopraHniecKkie
COCIMHEHUS B JKMBBIX OpraHu3Max. bruonorndeckoe neiicTBHe COCAMHEHUH PTYTH M TAJLIHSA.
MenuuuHCKHE TpenapaTbl Ha OCHOBE METAJUIOOPTaHMYECKUX COSANHEHUH MBIIIBSKA U BUCMY-
ta. Konrpactasle arentsl. @oTonnHaMHu4ecKas Tepanusi.

[IpakTudeckue 3ausaTus (28 )

CopeprxaHne TPaKTHYECKOTO 3aHATHUS

O0beM,
qac

Cemunap 1. TepmonuHaMuUYeCKUE W KHHETHYCCKHUE ACTICKTHl YCTOHYMBOCTH W JIAOWILHOCTH
CBSI3M METAII-YTIIEPOS.

Cemunap 2. JlutepaTypa 1 HHTEpaKTUBHBIE CHCTEMBI JUI TTONCKAa METOIUK CHHTE3a U CBOWCTB
MC

Pemenne 3amaa mo Teme 2

Cemwunap 3. [lnmanupoBanne cuaTe3a MC, CHHTeTHUYECKAs anmapaTrypa

Pemenne 3amaa mo Teme3

CCMI/IHap 4. COGZ[I/IHCHI/ISI MICJI0YHBIX MCTAJIJIOB

Pemenwne 3amag mo Teme 3

Cemunap 5. CoelMHEHUS HIEIOYHO3EMENIBHBIX METAJIJIOB

Pemenne 3amad o Teme 4

Cemunap 6. CoenrHeHUS TMHKA, KAJIMHSI B PTYTH

Pemenne 3amaa mo Teme 5

Cemunap 7. CoeauHeHus MetauioB 13 rpynnsl

Pemenne 3amaa mo Teme6d

Cemunap 8. CoenrHeHUS JaHTAHOUIOB

Pemenne 3amau mo Teme7

Cemunap 9. CoeuHEHUs JaHTAHOUIOB

Pemenne 3amag mo Teme7

Cemunap 10. CoenquHeHUs aKTHHOUOB

Pemenne 3amaa mo Teme®

Cemunap 11. CoenuHenust 31eMeHTOB 14 rpynmsl

Pemenne 3amau mo Teme9

Cemunap 12. CoenuHeHMsl 3I€EMEHTOB 15 rpynmsl

Pemenne 3amaa mo Teme 10

Cemunap 13. CoequHeHUS CeJICHa U TeIUTypa

Pemenne 3amau mo Temel 1

Cemunap 14. Ilpaktuyeckoe npumenenne MC

Pemenne 3amaa mo Teme 12

el el el el el el e e e N e e e e e e e e e e e e e

CamocrosTenbHas paboTa cTyIeHTOB (48 )

[Tepeuens 3anstuii Ha CPC

OO0newMm,
yac




CamocrosiTenpHas paboTa BO BpeMs 3aHSITHHN, U3 HUX: 30
3aKperuieHne, 0000IIeHNe ¥ TOBTOPEHHE MPOiiIeHHOr0 y4eOHOro MaTepraa 6
YTOYHEHUE U JIOTIOJTHEHUE CBEACHUM W 3HAHUH, TOJIYYEHHBIX Ha JIEKIUAX 6
BBITIOJIHEHUE JIOMAITHETO 3a/1aHHs 10
MOATOTOBKA K MPOXOKIECHUIO TEKYIIEro KOHTPOJISI YCIIEBAeMOCTH (KOHTPOJIbHBIE Pa- 6
0OTHI)

M3y4YeHUE TEOPETUUYECKOr0 MaTeprasa, He OCBEIIAeMOro Ha JEKIHIX 2

CamocrosiTenpHas paboTa BO BpeMsl MPOMEKYTOYHOM aTTECTAIUN, U3 HUX: 18
MOJTOTOBKA K DK3aMEHY 18

5. [lepeyeHb y4eOHOM JIUTEPATYPHI

1. Onpmen6poiix K. Meramnoopranndeckas xumus. Ilep. ¢ Hem. FHO.®.OmnpyHeHko u
J.C.Ilepekanuna. MockBa: BUHOM. Jlaboparopus 3nanuii, 2011. — 746 c.: wn.— ISBN
978-5-9963-0203-1.https://search.rsl.ru/ru/record/01004896494

2. ®emomkuH W.JI. BBeneHne B METAIIIOOPraHUYECKYIO XMMUIO PEIKO3EMEIbHBIX 3Jle-
MeHTOB: Yueb.mocobue. H. Hosropox: HI'TIY, 2009. — 144 c. — ISBN 978-5-85219-
166-3.

3. buomeramnoopranunueckas xumus. [lepeson [damuenko B.I1. u 3aiinesa K.B. Pen. XKay-
sH. XK. M.: BUHOM.JIa6oparopusi 3nanuii, 2011. — 494 c.:un.— ISBN 978-5-9963-
0225-3.https://docplayer.ru/45610306-Biometalloorganicheskaya-himiya.html

4. Komnmen [x., Xurenac JI., Hopton k., ®unke P. Metaimoopranudeckast XuMusl nepe-
xonHbix MetauioB (1 T1.). M.: Mup, 1989.— 504 c. mn. — ISBN 5-03-000279-0.
https://www.studmed.ru/

6. IlepeyeHb y4eOHO-METOAMYECKUX MATEPHAJIOB 10 CAMOCTONATEILHOI padoTe o0yuyaro-

IUXCS

1. CoxkonoB M.H., Camconenko JI.I'. Koopaunanuonnas xumus. Yacts II: Meramuioopra-
HUYECKHE COCAMHEHUS, KaTaau3 ¢ y4aCTUEM KOMILUIEKCOB MEPEXOIHBIX METAJJIOB, Kia-
crepubie coenuHeHust. HoBocubupcek: HI'Y, 2011.
http://icchair.niic.nsc.ru/files/CoordChemll.pdf

2. CoxonoB M.H., I'ymmun A.JI., Camconenko JI.I'. Koopaunammonnas xumus. Yacts I:
DJIEKTPOHHOE CTPOEHHUE, YCTOMYUBOCTh, MEXAHU3MbI PEAKIMA, HEBOJHBIE PACTBOPUTE-
. HoBocubupcek: HI'Y, 2013.

http://icchair.niic.nsc.ru/files/Sokolov_CoordChem_Partl.pdf

7. IlepeyeHb pecypcoB HH(POPMAITMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTH « UHTEepHET)», He-
00XO0AMMBIX [IJIS OCBOEHUSI TN CHUIJIMHBI
7.1 Pecypcel cemu Humepnuem
OcBoeHME TUCIUIUIMHBI UCIIONIB3YIOTCA CIEAYIOUIUE PECYPCHI:
- 3JeKTpoHHas uHpopMaImoHHO-00pa3oBaTenbHas cpeaa HI'Y (OUOC);
- o0pa3oBaTenbHbIC HHTEPHET-TIOPTAIHI;
- uH(pOPMaLMOHHO-TEIEKOMMYHHUKAIIMOHHAs CeTh VIHTEepHET.
- «Poccuiickas HannoHanIbHAA MIaTGopMa OTKpHITOro oopaszoBanus» (http://openedu.ru/),
Coursera (www.coursera.org), edX (www.edx.org).
B3aumoneiicTBue o0y4aromerocs ¢ npenojaBareieM (CHHXPOHHOE U (MJIM) aCHHXPOHHOE)
OCYIIECTBIIsICTCS uepe3 TMUHbIA KabuHeT crygeHTa B JMOC U 37eKTpOHHYIO TTOUTY.

7.2 Cospemennvle npogheccuonaivnuvle 06a3vl OAHHBIX:
- PedeparuBHo-nonckoBast 6a3za nanubix Reaxys(Elsevier)
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- PedeparuBHo-6nbnuorpaduueckas 6a3a manubix Scopus (Elsevier)

- PedeparuBno-6udauorpaduueckas 6a3a nanapix Scifinder (Chemical AbstractsService)

- bubmmomerpuueckasbazananusix Web of Science Core Collection (Thomson Reuters
Scientific LLC.)

- ba3a naHHBIX IOJHOTEKCTOBBIX Hay4YHBIX KypHaioB JSTOR.

- DnexkTpoHHas OubIMoOTEeKa auccepranuii Poccuiickod rocyaapcTBEHHOW OMOIMOTEKH
(OB PT'B)

- DIIEKTPOHHBIE PECYPCHI POCCUIICKON HayuHOU OmOmmuoTeku eLibrary.ru

- OnektpoHHBIE pecypchl u3aarenbcTBa AmericanChemicalSociety (ACS)

- DIIeKTpOHHBIE pecypchl u3aaTenbcTBa AnnualReviews

- Dnexrponnsie pecypcbl FreedomCollection m3garensctBa Elsevier

- DnextpoHHblepecypcrim3aaTenscTBa The Royal Society of Chemistry (RSC)

- DnekTpoHHBIE pecypchl u3narenbcTBa Wiley

8. Ilepeyenb MHPOPMALMOHHBIX TEXHOJIOTHI, HCIOJIb3yEeMbIX NPH OCYLIECTBJIEHUHU 00pa-
30BaTeJBLHOI0 MPOoIecca Mo ANCHHUILINHE

8.1 Ilepeuensv npocpammmnozo odecnevenus

s obecriedeHus] peann3aiy JUCIUILIMHBI UCIIONIb3YETCSl CTaHIAPTHBIN KOMILUIEKT TpPO-
rpammHoro obecrieuenus (I10), Bxmrowaronuii perymsipHo oOHOBIsieMoe JnuieH3nonHoe [10
Windows u MS Office.

Hcnonb3oBanue Crenuain3upOBAaHHOTO MPOTPAMMHOTO O0ECTICUCHHUS ISl MPOXOKICHUS

MIPaKTUKHU HE TpeOyeTcs.

8.2 Ungpopmayuonnsie cnpagounvie cucmemol
He ucnonb3yrorcs

9. MaTepunanbHO-TeXHH4YecKasi 6a3a, Heo0OXxoauMasi /151 OCYLeCTBICHHA 00pPa30BaTEILHOIO
npouecca no JUCHUIINHE

Jnist peanu3anuu AUCUUILINHBL M30pantbie 21agbl MemanioopeaHudecKkoll Xumuu ACoib-
3YIOTCS CHeIIalIbHbIE TOMEILIEHUS:

1. YueOHble ayTuTOpUU AJISl TPOBEACHHS IPYIIIOBBIX U MHANBUAYAIBHBIX KOHCYIbTALUH,
TEKYIIEH U TPOMEKYTOUHOU aTTECTAllUH;

2. IlomMerieHus ISl CAMOCTOATENBHOM paboThl 00yUaIOIIHNXCS;

3. [Tomernenus 11t XpaHEeHUS U TPOPHITAKTHIECKOTO 00CTy)KMBaHUSI y4€OHOTO 000py/10-
BaHMSL.

VY4eOHble ayIUTOPUN YKOMITJIEKTOBAHbI CIIELIUMATN3UPOBAHHON MeOENbl0 U TEXHUYECKUMU
CpeAcTBaMu O0yYeHHUs, CITyKAIMMU JUTSI IPEICTaBIeHHUs yaeOHOH nH(popMaIum.

[TomereHust 1yisi CaMOCTOSITEIBHOW PabOThl 0OYJaroNIUXCsl OCHAIICHBI KOMITBIOTEPHOM
TEXHUKOH C BO3MOXHOCTBIO MOJKIIOUEHHUs K ceTH «MHTepHeT» U obOecreueHHeM JI0CTyIa B
3JIEKTPOHHYIO HH(POPMAIMOHHO-00pazoBarenbHyto cpeny HI'Y.

MarepuanpHO-TEXHHUECKOE obecriedeHne o0pa30BaTeNbHOTO Mpolecca Mo AUCHUIUINHE
JUTsl OOYYaIOLIUXCsl U3 YKCTa JIUI] C OTPAHUYEHHBIMH BO3MOKHOCTSIMH 3/I0POBbSI OCYILIECTBIISIET-
cs1 cornacHO «IlopsaKy opraHu3aly U OCYIIECTBICHUSI 00pa30BaTENbHON AESITETLHOCTH 110 00-
pa3oBaTENbHBIM IPOrpaMMam JUIsi HHBIUOB U JIMI] C OTPaHUYEHHBIMU BO3MOKHOCTSIMU 3/10pO-
Bbsi B HOBOCHOMPCKOM rocy1apcTBEHHOM YHUBEPCUTETE.

10. OueHo4YHbIE cpeAcTBA MJIS MPOBEACHUA TEKYEro KOHTPOJISI U IPOMEKYTOYHOM aTTe-
CTAMH MO JUCHMUILINHE
[lepeuens pe3ynbTaToB 00yUEHUS MO TUCLHUILIUHE M30paHnbie 21asbl MemaiioopeaHuie-
CKOU XuMuy U UHJAUKATOPOB UX JOCTUKEHUS MIPEACTABIICH B pazjene 1.
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10.1 Ilopsaoox nposedenusn meKyuie2o KOHMPOAA U RPOMENHCYMOUHOU AmMmeCmauuu no
oucyuniune

[Tpu npoxoxaenun kypca «/30paHHbIE TJIaBbl METANIOOPTaHUYECKOW XMMHMY CTYJIEHTHI
pabotator no cucreme MKW (MHOuBUAYadbHBIA KyMYJISTUBHBIM HHIEKC), KOTOpas COCTaBlieHA
TakUM 00pa3oM, YTO TEKYIIUH KOHTPOJIb OXBATHIBAET BCE Pa3feibl Kypca. JTa CUCTeMa Mpeny-
CMaTpPHUBAET MPOXOXKACHUE KOHTPOJIBHBIX TOYEK — TECTOB M KOHTPOJIbHBIX pador. CymmapHoe
KOJIMUECTBO OajsIOB BBICTABIISIETCS B KOHLE cemecTpa. MToropast arrectanusi He TpeaycMaTpH-
BAeT 00513aTENIbHOTO K3aMEHA —UTOT'OBbIE OLIEHKHU «YI0BIETBOPUTEIEHOY, «XOPOIIO» U «OTJINY-
HO» 3a KypC B IIEJIOM MOXKHO IMOJIYYUTh «aBTOMAaTOM», HAOpaB COOTBETCTBYIOIIEE KOJIUYECTBO
6amioB B cemectpe. CTyaeHT, HEe HAOPaBUIMHA TOCTATOYHOTO KOJMYECTBA OAJIJIOB IS MTOTyYCHHS
«OLIEHKU-aBTOMAaTa» WM JKENAIOUIUil ee MOBBICUThH, CAACT IK3aMEH B MUChbMEHHOW ¢opme, co-
CTOSIIIMIA U3 JIBYX YaCTEeil — TEOPETUUYECKHI TECT U MpaKTHUECKasi KOHTPOJIbHast paboTa.DdK3aMeH
MIPOBOAUTCS BO BPEMsI SK3aMEHAIIMOHHOM CeCCHU.

IIpaBuna UKHU

Pacniucanme npoxoxeHusl KOHTPOJIbHBIX TOYEK Ha TEKYIIUI y4eOHBI ceMecTp pa3Meniaercs
Ha caiite kadenpsl o aapecy: http://icchair.niic.nsc.ru/

B cemectpe 10 sk3aMena MoxHO HabpaTh Makcumym 1000 Gamos.

KoHTposbHbIe TOUKH:

e Tect 1 u xouTposbHas padora 1: Tema 1 — Tema 6. bamn (max.) 500;

e Tecrt 2 u xoHTposbHas padota 2: Tema 7 — Tema 12. bamr (max.) 500.

Bce KOHTpOsIbHBIE TOUKU SIBIAIOTCS 00s13aTenbHBIMU. KOHTpONbHBIE pabOThl MULIYTCS B Ha-
3Ha4YeHHbIE MO pacnucanuio AHU. CTyIeHT, He MPOIIEINN KaKy0-JIM00 KOHTPOJIBHYIO TOUKY B
Ha3HAaYeHHBIN CPOK, MmoisryyaeT 3a Hee 0 OamtoB. Ecnu CcTyIeHT mponycTuil KOHTPOJIbHYIO TOUKY
[0 YBO)XUTEJIBHOM MPUYMHE U UMEET JTOKYMEHT, MOATBEP)KIAIOIIUI 3TO, OH UMEET MPaBo ee Ie-
pecaarth, IS Yero OH JOJKEH HEe OTKJa/bIBasi JOTOBOPUTHLCS C MPEIojaBaTeieM O BpeMEeHH Iie-
pecnaun. Jlomyckaercss TONBKO OJHOKPATHOE MPOXOXKJICHUE KOHTPOJIBHOM TOUKH, Iepeciadya Ha
OoJiee BBICOKMHU Oamut He paspemiaercsa. O0 aneiisanuu 1mocjae KOHTPOJIbHBIX padOoT:MPaBHIIBHOE
pelIeHre TECTOB U KOHTPOJBHBIX PabOT COOOIIaeTCs CTyJeHTaM Ha OJMbKaiIeM ceMUHape 1o-
CJIe TIPOXOXKICHUS KOHTPOJIbHOM TOUKU. B ciyyae BBISIBICHUS HEKOPPEKTHOCTH OLIEHKH PabOThI
CTyZeHTa, mpolieMa pemaeTcs B yCTHOM Oecene ¢ mpernoaaBaTesisiM Ha TOM ke ceMuHape. 1103-
e aneJusIiys He IPUHUMAETCS.

JK3aMeH.

CTyneHTbl UMEIOT BO3MOKHOCTH MOJYYUTh UTOTOBBIE OLIEHKH 33 CEMECTpP «YyIOBIETBOPH-
TEJIBHOY, «XOPOILO» U «OTIUYHO», HE CAaBas dK3aMeH. J[JIs moyuyeHus! OLEHKH — «aBTOMAaTa
CTYJICHT JIOJDKEH HaOpaTh 10 Hadaja 3UMHEH cecCuu: Ha «oTiauyHo» — 800 OayoB u Oosee
(80%); na "xopouio" — 700 6amnoB u Oonee (70%); Ha «ymOBIETBOPUTENbHO» - 550 OamioB u
6onee (55%). CTyneHT, MOMyYHBIINN aBTOMATOM «YyJIOBJIETBOPUTEIHHOY» UITH «XOPOIL0Y, MOXKET
€€ TMOBBICUTH, C/IaB MUCHMEHHBINA SK3aMEH Ha 0oJiee BHICOKYIO OLIEHKY.JK3aMEeH OLICHHWBAETCS B
1000 6am1oB, TpaHULIBI TOJYYEHUS COOTBETCTBYIOIIMX OLIEHOK TaKHE K€, KaK JUIsl CyMM 0ajuioB
3a KOHTPOJIbHBIE TOUKH: «OTIMYHO» — 800 GamoB u 6omee (80%); Ha "xopowo" — 700 OamioB u
6onee (70%); Ha «ymoBieTBOpUTENHHO» - 550 OamioB u 6omnee (55%). CTyneHTBI, HE HMEIOIINE
OLICHKH — «aBTOMaTa», AOJDKHBI CaBaTh IK3aMEH, OI[EHKa Ha KOTOPOM BBICTABIISIETCS HE3aBHCH-
MO OT CyMMbI OansioB, HaOpaHHbBIX B cemecTpe. CTyOEHTHI, MONyYUBIINE «HEYI» Ha dK3aMEHe,
MMEIOT MPaBO Ha IMepe3K3aMeHOBKY. Bce mepesk3aMeHOBKHM MpoBOAATCA B popMe MUCbMEHHOMN
KOHTPOJILHOM paboThl, M0 UTOTaM KOTOPOI Ui MOTY4YEHUS MOJIOKUTEIBHON OLIEHKHU («yIOBIe-
TBOPUTEIHLHOY) CTYJIEHT J0JKEeH HabpaTh He MeHee 55% 6arnios.
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Onucanue Kpumepues u ulKai OueHueaHusA uudukamopoe docmudiceHun pe3yibmamoes
oﬁyqeuuﬂ no 0ucuunﬂuue H36paHHbl€ 2/aeovl Memajmoopeanuuecmﬁ Xumuu

Tabauua 10.1

Kox xomneren-

HNuauxkarop

PesyabTaT 00yueHnus mo

OueHo4yHOE CpPecTBO

CTaBJISICT Pe3yJIbTa-
ThI paOOTHI B BUJIE
OTYETA 110 CTaH-
mapTHOM Gopme Ha

[PYCCKOM SI3bIKE

M0JTb30BaHMS TpaduIecKux
peraKTopoB i n300paxe-
HUSI CTPYKTYPHBIX (OPMYIT
METaJNIOOPraHMYECKUX CO-

1010 AUCHUILIHHE
b-OIIK-1. b-OIIK-1.1. Cucre- |-ymeem wuckath uHPOpMa-/loMaiiHue paboThl, OIPOCH
MaTU3UPYET U aHa- |IUI0 TI0 CHUHTE3y M CTPYK-HAa CEMHHapax, TeCT, KOH-
IU3UPYET Pe3yNbTa- TYPHOMY aHAIM3y METaIO-TPOJIbHBIE pabOoThI, IK3aMeH
Thl XUMHUYECKIX PTaHUYECKUX COCIUHEHUH B
HKCIEPUMEHTOB, Ha- [HAYYHBIX MyONHUKALUAX C
0JIrOICHUH, H3Mepe- mcrnosb3oBanueM b/l;
HUH, a TAK)KE pe- |- yMeem aHaJIU3UPOBATH,
3YJbTAThl PACYETOB [0000IIaTh U CHUCTEMATH3H-
CBOMCTB BELLIECTB U [pOBATH JINTEPATYpPHbIC [1aH-
MaTepUajoB HbIE
b-OIIK-1.2. IIpen- |- 3naem ocHOBHBIE TeopeTu- |JlomamnrHue paboThl, OIPOCHI
lmaraeT MHTEpIIpeTa- [YCCKHE MOJIOKCHUS OPraHK- |[Ha CEMUHApPAaX, TECT, KOH-
[[MIO Pe3yJbTATOB  [MCCKOH XHMMH, & TAKIKE TPOJIbHBIE PA0OTHI, IK3aMEH
COOCTBEHHBIX DKC- [CBOHCTBA M PEAKIMOHHYO
IepPHMEHTOB U pac- (CIOCOOHOCTH OCHOBHEIX
YeTHO- KJIaCCOB METaJUIOOpraHnye-
TeopeTHueckux pa- [CKHX COSTUHEHHUE, METO/IbI
60T ¢ HCTIONb30Ba-  [AX B3aUMOIPEBPAIIEHHS;
HieM TeopeTie- | YM€eM APryMEHTHPOBAHHO
CKIX OCHOB XVMMII 00BSCHUTH COOCTBEHHBIE PE-
BYJIBTATHI TI0 KOMITBIOTEPHO-
MY CHHTE3Y U CTPYKTYPHOMY
QHAJIM3y METaNIOOpTaHHIe-
CKMX COCAVHEHUH C HCIIOJb-
3OBaHUEM TEOPETUIECKUX
OCHOB XUMUHU
b-OIIK-1.3. ®op- | ymeem BbIACIUTHh OCHOB- |JloMantHue paboThI, OITPOCHI
MyJIMPYET 3aKJItoUe- [HbIE PE3YJIbTAThl C yUETOM |Ha CEMUHApPAX, TECT, KOH-
HUS U BBIBOJBI [0 [IOCTABJICHHBIX LEJIEH U 3a- [TPOJIbHbIE pabOThI, IK3aMEH
[pe3ylbTaTaM aHallu- |1ad;
3a TUTEPATypHBIX |- hopmynupyem KpaTko,
NTAaHHBIX, COOCTBEH- |[KOHKPETHO U 000CHOBAHHO,
HBIX SKCIIEPUMEH-  |C y4E€TOM COOCTBEHHOM
TaJbHBIX U pacueT- |[KOMIBIOTEPHOH 3KCIepu-
HO-TEOPETUYECKUX |[MEHTalIbHOU paboThl, 3a-
pPaboT XMMHUYECKON [KITFOUEHUS MPH MPOXOXKIe-
HAIPaBJIEHHOCTH  |HUM KOHTPOJIbHBIX TOUEK
b-OIIK-6. b-OIIK-6.1. Ilpen- |-61a0eem HaBblkaMu uc-  |/lomariHue paboThI, OPOCHI

Ha ceMHHapax, TecT, KOH-
TPOJIbHBIE PAOOTHI, IK3aMEH

e TMHEHUI
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Kox xomneren-

Nuauxkarop

Pe3yabTaT 00yueHus no

OueHoYHOE CpecTBO

10101 JAUCIUTLINHE
b-OIIK-6.3. [Ipen- |- sradeem naBbikamu uc-  Jlomantaue paboThI, OITPOCHI
CTaBJISICT Pe3yJbTa- [MOJIb30BAHUS COBPEMEHHBIX [HA CEMHHApaX, TeCT, KOH-
Thl paOOTHI B BUJIE  [IPOTPAMMHO-TEXHUYECKUX [TPOJIbHBIE pabOThI, IK3aMEH
TE3MCOB JOKJIaga  [CPEACTB IS TOATOTOBKHU
W/WM y4acTBYET B [IPE3EHTAINH;

MOATOTOBKE CTaTeHl |- 3Haem OCHOBHBIE TpeOOBa-
Ha PYyCCKOM M aHT- |[HUS K 0()OpMIICHHIO TIpe-
UTMMCKOM SI3BIKE B [3CHTAIIUH;

COOTBETCTBHUH C - UMeem OIBIT MMyOJIUYHOTO
HOpPMaMH U TIPaBU- [BBICTYILJICHUS C MMPE3EHTA-
lTamMu, MPUHATHIMU B [LIU€H HA PYCCKOM SI3bIKE
XUMHYECKOM CO00-

IeCTBE

b-I1K-4. b-11K-4.1. - 3Haem OOIINE METO/IbI JlomanrHue paboThI, OTIPOCHI
Bri6bupaet u3 CUHTE3a U XUMUYECKHE Ha CeMHUHapax, TeCT, KOH-
IMUTEPaTyPHBIX CBOICTBAa OCHOBHBIX KJIaCc- [TPOJIbHBIC PAOOTHI, IK3aMEH
MCTOYHUKOB U COB METaJUIOOPTaHUYECKUX
MPOEKTUPYET HOBBIC [COSTMHEHUN, OCHOBHBIC Me-

CXEMbI 1 METOJIUKH [XaHU3MBbI UX MPEBpaIlleHU;
CUHTEe3a (1IN - UMeem TIPEJCTABICHUE O
BbIICTICHUS U3 B3alMOCBS3M MEXIY pas-
MPUPOTHBIX ITUYHBIME KJIacCaMU MeTall-
00BEKTOB) ITOOPTaHMYECKUX COCTUHE-
COCTMHECHUHN U HUM;
MaTepUajoB B - 61a0eem HaBBIKOM COCTaB-
pamMKax MATh IUIAH CHHTE3a J0CTa-
MOCTaBJICHHOM TOYHO CJIOXKHBIX METaIO-
3alaun OPTaHHYECKUX MOJEKYNT C
MCIIOJIb30BaHUEM CTaHAAPT-
HBIX METOJUK

b-11K-5. b-I1K-5.1. - umeem TipeacTaBieHue oloManiHue paboThl, ONPOCH]
Bri6oupaeT u B3aMMOCBSI3M MEXIY XHMH-HAa CEMHUHapaX, TeCT, KOH-
MCIIOJIb3YET YECKUM CTPOEHUEM METal-TPOJbHbIE PadOThI, 3K3aMeH
COBpEMEHHBIC TTOOPTaHUYECKUX COEIUHEH
DKCIIEPUMEHTAIBHBIEHUH U MX XUMHUYECKUMHU U]

METObI IJIs1
MOJTBEPKICHUS U
yCTaHOBJIeHI/I}I
COCTaBa U CTPOCHHUS
COCIMHEHUN U
MaTepHaJiOB

(bU3UKO-XMHYECKUMHU
CBOVMCTBaMH;

- yMeem TPENCKa3bIBaTh U
0OBSACHATH Hanboyiee BEPO-
STHBIC HAMPABJICHUS XHUMH-
YECKUX MpEeBpallCHU Me-
TaJUI0OPTaHUYECKUX COEJIH-
HCHHI, MCXOOd W3 UX
CTPOCHHSI U YCIIOBUM DPEakK-

LIHH.

Tabmauua 10.2
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Kpurtepun oneHuBanus pe3yjibTaToB 00y4eHHs

HIkana
OLICHHUBA-
HUA

Tect(meopemuueckue 6onpocut)
— HaJIM4YMe NMoJHbIX 0TBeTOB Ha 80% Bompocos u 6osee (cymma 6amoB > 80)

KoHTpoJibHasi padoTa(npakmuueckue 3a0anus)

— IPEJUTOKCHHBIC CXEMbI CHHTE3a KOPPEKTHBI M PAIllMOHABHBI, BCE MpeJiiiarae-
MBI€ CTa/IMH MIPEBPALICHUN SIBISIFOTCS BBITOJIHUMBIMH, [€J€BbIC IPOAYKTHI B HUX
SIBJITIOTCS IMHCTBCHHBIMU MUIH OCHOBHBIMH, YCIIOBHS TIPOBEACHHS MPAKTHICCKU
BCEX CTaJMil yKa3aHbl KOPPEKTHO, 3HAHHE BCEX MEXAHU3MOB UCTIOIb3YEMBIX
npeBpaiieHnii, cymma 6amios >320 (80%)

JK3aMeH:

Teopemuueckue sonpocewl:

— HaJM4Me MONHBIX 0TBeTOB Ha 80% BompocoB u 6onee (cymma OanmoB > 400)
Ilpakmuueckoe 3a0anue:

— MPEJIOKECHHBIE CXEMbl CUHTE3a KOPPEKTHBI M PallMOHAIBHBI, BCE MpeaaracMble
CTa/INM TIPEBPAIEHUH SBISIOTCS BBITOJHAUMBIMH, II€JIEBBIC TPOMYKTHI B HUX SIBIISI-
IOTCS €IMHCTBCHHBIMH WJIM OCHOBHBIMH, YCJIOBHSI TPOBEICHHUS MPAKTHUYECKHA BCEX
CTaJMii yKa3aHbl KOPPEKTHO, 3HAHHWE BCEX MEXaHH3MOB MCIOJB3YEMBIX IpEBpale-
Huil, cymma 6amoB > 400 (80%).

W B cemectpe no cucteme MKW nabpano He menee 80% Oamos.

Omauyno

Tect(meopemuueckue 6onpocut)
— HaJIMYME TOJIHBIX OTBETOB Ha BCE BOIIPOCHI C HECYIECTBEHHBIMU ONTHOKaMH,
cymma 6aimos > 70 (70%)

KouTpoJbHas padoTa(npaxmuueckue 3a0anus)

— MPeIJIOKECHHAs] CXeMa CHHTEe3a KOPPEKTHA, BCE MpeJiaraeMble CTaluH MpeBparle-
HUI SIBJISIOTCS BBITIOJHUMBIMH, LIEJIEBbIC TPOIYKTHI B HHUX SIBJSIFOTCS, 1O KpailHen
Mepe, OCHOBHBIMH, 3HAHHE MPAKTUYECKH BCEX MEXaHU3MOB UCIOJIB3YEMBIX MPEeBpa-
meHui, cymma 6amnos =280 (70%).

Wnu B cemectpe no cucteme MKU nabpano He menee 70% 06asios.

JK3aMeH:

Teopemuueckue 6onpocwi:

— HaJINYME MOJHBIX OTBETOB HA BCE BOMPOCHI C HECYILIECTBEHHBIMU OIINOKAMU,

— TOYHOCTh U KOPPEKTHOCTH MPUMEHEHHSI TEPMUHOB U TMOHITHA MPU HATUIUH
HE3HAYUTENbHBIX OLINOOK.

Ilpakmuueckoe 3adanue:

— Ipe/UIOKEHHAsl CXeMa CHUHTEe3a KOPpEeKTHa, BCe IpeajiaraeMble CTaauu Ipe-
BpAILICHUH SIBJISFOTCSI BHITIOJTHUMBIMU, 11EJ€BBIC MPOIYKTHI B HUX SIBIISIOTCS, 1O
KpaiiHeil Mepe, OCHOBHBIMH, 3HAHHE MPAKTHUECKU BCEX MEXAHU3MOB HCIIOJIb3Ye-
MBIX IIpEBpAIICHUMN.

B cymMme konudecTBO 0aiioB 3a TEOPETUUYECKUE BOMPOCHI M MTPAKTUYECKOE 3a/1a-
HHUE JIOJDKHO cocTaBisaTh He MeHee 700 (70%).

Wnu B cemectpe no cucreme MKW nabpano ne menee 70% 0anios.

Xopowio

Tect(meopemuueckue 6onpocwt)

— HAJIMYME OTBETOB Ha BCE BOMPOCHI, YaCTh U3 KOTOPBIX HEMOJIHBIC /WM C CY-
IIECTBEHHBIMHU OITHOKAMHU,

— KOPPEKTHOCTh NMMPUMEHEHHUS TEPMHUHOB M MOHATHH MPH HAJTUYUN HE3HAYHTEIIh-

Yooene-
meopu-
menbHOo
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HBIX OIIHOOK.
Cymma 6amioB > 55 (55%)

KoHTpoJibHasi padoTa(npakmuueckue 3a0anus)

— cXeMa CHHTe3a (GOPMYIUPYETCS CO 3HAYMTEIBHBIM KOJWYSCTBOM OIIMOOK, HO
OHH HE IPOTUBOPEYAT OCHOBAM XUMHUH,

— 3HaHUE OCHOBHBIX MEXaHHU3MOB HCIIOJIb3YEMBIX TPEBPAIICHUN TPUCYTCTBYET,
HO MPUMEHSIETCS ¢ OIHUOKAMHU.

Cymma 6amioB 2220 (55%)

JK3aMeH:

Teopemuueckue éonpochwi:

— HAJIMYME OTBETOB Ha BCE BOMPOCHI, YACTh U3 KOTOPHIX COJEpPIKAT CYIIECTBEH-
HbIE, HO HE TpyObIe (MPOTHBOPEYAIIEe OCHOBAM XHMMHH) OLTHOKH,

— KOPPEKTHOCTb IPUMEHEHHS] TEPMUHOB U NOHATUH IPU HAJIUYUKU HE3HAYUTEIIb-
HBIX OIIMOOK.

Ilpakmuueckoe 3a0anue:

— MPETIOKEHHAsE CXeMa CHHTE3a B IEJIOM KOPPEKTHA, HO HE BCE TpeisiaracMble
craanu HpeBpaH_[eHI/Iﬁ SABJIAOTCA BBIITOJHHUMBIMHA, HCJICBLIC MPOAYKTHI B HUX SB-
JSIFOTCS Pa3yMHBIMH.

B cymme konmdecTBO 0aioB 3a TEOPETUUYECKHE BOIPOCH U MPAKTHYECKOE 3a/1a-
HUE JIOJKHO cOCTaBiATh He MeHee 550 (55%).

Wnu B cemectpe no cucreme MKM nabpano He menee 550% Oanos.

Tect(meopemuueckue sonpocwi)

— OTCYTCTBHE OTBETOB Ha OOJIBIIIYIO YaCTh BOIPOCOB, UM OHU HEKOPPEKTHBHI,

— HaJIMYUe OTBETOB, MPOTHBOPEYAIIUX 3/PABOMY CMBICTY U OOIIEXUMHUECKOMY
3HAHHUIO,

— rpyOble OIMOKU B MPUMEHEHUH TEPMUHOB U TIOHSATHIA.

Cymma 6amioB < 55 (55%)

KouTtpoJbHas padoTa(npakmuueckue 3a0anus)

— HECTIOCOOHOCTh MPEAJIOKUTh CXEMY CHHTE3 LIETIEBOTO COSAMHEHUS U TPY-
Oble Ha OOJIBITMHCTBE TAIOB.

Cymma 6amioB < 220 (55%)

IK3aMeH:

Teopemuueckue 6onpocwl:

— OTCYTCTBHE OTBETOB Ha OOJIBIIIYIO YacTh BOTIPOCOB, MJIM OHU HEKOPPEKTHHI,

— HAJIMYME OTBETOB, IPOTUBOPEYAIIUX 3PABOMY CMBICITY U OOIIEXHMHUECKOMY
3HAHMIO,

— TpyObIe OMMUOKH B MPUMEHEHUH TEPMHUHOB U TIOHSTHH.

Cymma 6amoB < 275 (55%)

Ilpakmuueckoe 3a0anue:

— HECMOCOOHOCTh MPEJIOKUTh CXEMYy CHHTE3a 1IE€JIEBOTO COCIUHECHHS WU TPY-
Oble Ha OOJIBIIIMHCTBE DTAIOB.

Cymma 6amioB < 275 (55%)

Heyoos-
J1emeopu-
MenbHO

Tunoeote KOHmMpOJ/ibHble 3a0aHUus U uHvle Mamepuaiisl, Heobxo0umvle 0N OUEHKU pe3)Yilb-

mamoe odyuenusn
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. 1
Ipumep 3a0anus KonmpoIbLHOU pabomol:

1.

(150 GamnmoB) Hammmurte ypaBHeHus peakuuid 1-10COOTBETCTBYIOMIMX CIIEAYIOMIEH CXEMe,
YKQ)KUTE YCIIOBHS MPOBEICHHS dTHUX PEaKIUi, H300pa3uTe CTPYKTYpPHBIE (POPMYIBI MPOTYK-

TOB PEAKLIUM:
(S)T BulLi

NZT(“) (7)|"Gal" HaC. H -
. ? . 2 . _? HsC CH; "BuzMg
[Cp*3U] W [Cp*3UCI] 46 KCp T \Q/ o >
KCs, CsHsl(5) (6)| Calz HsC CHs
9)| ca

. (150 6amnoB) 3aBepiinTe ypaBHEHUS peaKIU(MIM CXEMbl PEaKIMii), U300pa3uTe CTPYKTYp-

HbIe (POPMYIIBI TPOAYKTOB:

a) Cp*Li+ (PPhy)Cl—> f) [Cp*AICL] + Ko[Fe(CO),] —
b) Br—Q—l + PrMgBr - ) (CH;),Zn + NbCls—>

C) Hg(SO3F)2 +CO + SbF5—) h) szBe + (CH3)2BC —>

d) LiCH; + ErCl; + TMEDA — i) [Cp*;Sm]+ PhsSe —>

) TmCl; + Na(CsMegH) s — i) [Cp*»Sm] + BiPhs—

. (100 6anmnoB) Kakue mpoaykTbl 00pa3zyroTcsl B peakiUsX TPUMETHJIATIOMUHHUS C aMUHAMHU

RxNH;34 (x =1, 2, 3) B 3aBUCUMOCTH OT 3HaU€HUS X, YCIOBHI peaklny M pa3Mepa opraHuye-
ckoro paaukana R? Hamumunre ypaBHEHUs peakiuid, n300pasuTe CTPYKTypHBIE (HOPMYIIBI

MPOIYKTOB.

Ilpumep 3a0anus meopemuyeckoco mecma:

1.

(10 6anmnoB) Korma mpouszonuiu cieayromme coObITUS: a) OTKphITHE (eppolieHa, 0) mpHucyx-
neHue HoOeneBckoi mpemun ['puHbsApy, B) cuHTe3 nepBoro coenuHenus Zn(l), r) cunTtes
KapOoHMIa XpoMma, 1) cuHTe3 mnepBoro coenuHeHuss Mg(I)? BykBel yHKTOB B TaOIHIE IMO-
CTaBbTE B COOTBETCTBHE rogaM. M300pa3ute CTPYKTypHBIE (OPMYIBI COETUHEHUH, O KOTO-
PBIX pedb HAET B IMyHKTaX B) U T).

1912 1927 1951 2004 2007

. (10 6amnoB) Kakue u3 crieqyromux BEIIECTB YyBCTBUTEIbHBI K BO3AYXY M3-3a PEaKIUu C Ma-

pamu Boabl (A), kuciopoaom (b), mapamu Bonbl u kucmopoaom (B)? TlpocraBpre + (na) v
— (HeT) B COOTBETCTBYIOIIEH KOJIOHKE.

BemectBO: ZH(C2H5)2 Hg(CH3)2 (C6H5)zst1 (C6H5)3P

A

b

B

! [TpuMepbl KOHTPOJIBHBIX paboT 10 BCEM TEMaM pa3MEIICHbI Ha Y4eOHO-METOAMYECKOM caiTe
Kadeapbl OpraHuvIecKo XUMHH 110 aapecy: http://icchair.niic.nsc.ru/
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3. (10 6ammoB) Yemynonoben[Cp*Ga] kak smrann? Caenaiite Bam Be1oop, mocraBuB 3Hak(n) +
B COOTBETCTBYIOIIECH(MX) KieTouke(ax). OTBET MPOUIUTIOCTPUPYHTE NPUMEPOM WM TpUMe-
pamu.

TMEDA NO,” CO NO

4. (10 6amnoB) B kakux U3 MepeyrCIECHHBIX HUXKE coeAnHEHUH auranaCp*” KOOpIUHUPOBAH K
METaJTy IO nl-mny?

[Cp*,Ca(THF),] [Cp*.Mg] [Cp*AICL] [Cp*»Zn] [Cp*,Zn, ]

5. (10 6annoB) B kauecTBe pacTBOpUTENS MPU CUHTE3€ OYTUIUIUTHS CIIeyeT UCIIOIb30BaTh:

JusTinoBelil 23¢up [Tupunun I'excan Terparunpodypan

6. (10 6amoB) Pacrionoxkute B psj (mocTaBbTe HOMEpa 1-5) Mo yMEHBIIEHNIO KUCIIOTHOCTH
CJICAYIOIINE COCAMHEHUS:

Tonyon benszon I{uxnonentagueH Auerunex Bona

7. (10 6amnoB) Ko cunraercs «Otmom» Meramiooprannueckoit xumuu? [locraBere 11000
3HAK MPOTHUB BeIOpaHHO Bamu dhammmn.

0. OpaHKIang J. MeHneneen P. bynsen B. lllnenk . Mengenes

8. (10 6annoB) JlekapcTBO OT CH(HMINCA HA OCHOBE MBIIIBIKOPTAHUYECKUX COCTMHEHUN Ha3bl-
BaeTCA:

TpuazaBupux CanpBapcaH Karomen Kanpomakram Apcarepa

9. (20 6amnoB) [[ns mpuBeneHHOTO B Tabiauile HAOOpa COSTUHEHUN MOCTaBhTE B COOTBETCTBHUE
BBIOPAHHYIO U3 CIUCKA T€OMETPUYECKYIO0 (UTYpy, KOTOPOH COOTBETCTBYET I'€OMETpHUS Me-
TAJJIOOPTAaHUYECKOTO COCTMHEHUS, B KOTOPOI IIEHTPAJIbHBIA aTOM — 3JIeMEeHT 14—16 rpymnmsl
I1C. Habop reomerpudeckux GUryp: TpuroHagbHas OunupaMuaa, OKTadp, NeHTaroHaJIbHas-
ounupamuga, Terpa’ap, oucheHona(xomynn), KBaapaT, KBaapaTHas MUpamMHUia, TPUTOHAIb-
Hasl TUpaMua, TPEYroJbHUK, KYO.

Na[SnMe;] [PhsAs] [Me,Sb][SbCl] | Li[SbPhe] [Ph.Se] [PhsTe][B(C4Fs)a]

IIpumep 3a0anus sx3amena:
1. (150 6amnoB) K kakum MeTo/1aM CHHTE3a OTHOCSITCS CIIEAYIOIINE PEaKIIUHU MTOTYyICHHUST MeTaJl-

JIOOPTAHUYECKUX COCIUHEHUN:
a) LiCp* + InCl->Cp*In + LiCl
b) (n-C4Ho):Mg + 2Cp*H — 2(n-C4H,) + [Cp*,Mg]
¢) 2Na + Hg + 2CH;Br — (CH3),Hg + 2NaBr
d) ArN,Cl + Hg -ArHgCl + N,
e) CH,N; + ZnCl,— CICH,ZnCl + N,
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ByKBy COOTBCTCTBYIOIICTO IMMYHKTA MOCTABLTC B COOTBETCTBUC HA3BAHUTO MCTO4A B Ta6JII/II_[eZ

OKHUCIUTEITHHOE MIPUCOCANHCHUC

MepxkypupoBanne C—H kucmor

TpaHcMeTaTMpOBaHUE

T'mapomeTannupoBanue

OOMeH METAILIOB

KapOomeTammupoBanme

MerTtatesuc

Buenpenne kapoeHoB

3aMeH_IeHI/Ie rajJorc¢sa Ha MCTaJlll

HexapbokcunupoBanue

Mertammposanue C—H xucior

ApunrpoBaHUe Yepe3 COoJI TUA30HUS

2. (150 6amnoB) YUro 3ammdpoBano kak X B MPUBEIECHHBIX HIDKE peakiusax? Y panute (Wi 3a-
YEPKHUTE) U3 TaOIUIhI JuimHue pacimu@poBku X. OOBeauTEe NMPaBUIBLHBINA BapHaHT B TaOIN-

Ic.
[(CaMeg)AXg] + KlFe(CO)] — = (OC)Fe—Al - [C B [T [ON” [RO™ RN
Ph,SeX, + 2PhLi = PhsSe + 2LiX F~ |CI” [Br [T |CN™ RO™ [R,N~
X =
EtOZC@X + RMgBr —— EtOZCOMgBr +RX F~ |[CI” |Br |I” CN™ [RO™ [R,N™
4"BusSnH + Ti(X)s—> (RsSn),Ti + 4HX F- - Br [r |oN RO RN
LnX; + 3LiRPY —— LnR2Y + 3LiX F~ [CI B [T [CN” [RO™ RN

3. (150 6amnoB)KakoBa kpatHOCTh cBsizu E-EB coenunenusx R-EE-R? O6GBenute mpaBuibHbIC

OTBETHL.
E= C Te Ge Pb Zn
1 1 1 1 1
KpaTHocThb 2 2 2 2 2
CBSI3H 3 3 3 3 3
4 4 4 4 4

4. (150 6amnoB) BzaumoneiictBuem YbX;3 (X =

TaJIOTeHU]T WIM 3aMELICHHBIH (PEHONAT) C JH-

TUHOpTaHnYecKUMU coeauHeHussMu RLi mMoxkHO momyduTh [Lig]3[ YbRg], [Lisor][YbR4],
[YbR3(THF),] wmu [YbR;]. Beibepure, kakueR coorBeTcTBYIOT coenunenusM 1-4(mocraBbre
0001 3HaK B HY)KHBIX KJIETKaX).

Coennnenus

[Lisolv]B[YbR6]

| [LiwnJ[YbR4] | [YbRs(THF),]

| [YbR;]
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CH;
Hy, /
—C —Si—CH;
\
CHj
HC CH;
CH;

5. (200 6ammoB) Hanmummre ypaBHeHus peakuwii 1-10, COOTBETCTBYIOMUX CIEAYIOIICH TMOCIE-
JOBATCIIBPHOCTU XUMHYCCKUX npeBpaLueHHf/'I, YKQXXUTC YCIIOBUA IMPOBCACHUSA CUHTC30B, U30-
OpasuTe CTPYKTYpHBIE POPMYIIBI TPOAYKTOB, CONEPIKAIINX YpaH.

?

(9)| PhNH,

2,4,6-tBU3CGH2NH2 ?

5
? «— Cp*,UMe, =——— Cp*,UCI
(10) p-2uUllie; (8 p~2ULl,

m?
CpTl ? ? .
ucl Cp*sucl ——Cp*3U

DME 4 (3 P (4)

D | oo (5)| ?

sfe \ KN(SiMe3),
*  — 7
” Cp*2U(CgHg)UCpP™, )

6. (200 6amnoB)Hanuimmre ypaBHEHHs peakuuil (MM CXEMBbI PEaKIHii), C TOMOILBIO KOTOPHIX B
HECKOJIBKO CTauil MO>XHO OCYILECTBUTH CIIEAYIOIINE CUHTE3bl. Y KAJKUTE YCIOBUS MPOBEE-
HUS cuHTe30B. M300pa3urte cTpykTypHbIe (OpMYIbl GUHATBHBIX TPOAYKTOB.

a) DyC13—> [Cp*sz(u-TePh)szCp*z]

0) AlCl;— [Cp*AlSel4

B) T€C14—) [Ph5Te] [B(C6F5)4]

OrneHOYHBIE MaTepHaIbl MO MPOMEXYTOYHOW arTtecTanuu (MpUiIoKeHue 2), mpeaHa3HaueH-

HbIE JIJIsl TIPOBEPKH COOTBETCTBUS YPOBHS MOATOTOBKU MO auciumiinHe TpedoBanusm ®I'OC,

xpaHsaTcs Ha kKadeape-pazpadborunke PI1J] B meuaTHOM U 3JIEKTPOHHOM BHUJIE.
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JIuer akryanuzanum padoyeil nporpaMmMbl JUCHHUIIJIMHBI
«30paHHbIe I11aBbl METAJUIOOPTaHNYECKONH XUMUM»

Hata u Ne
XapaKkTepuCTUKa BHECEHHBIX [Toanuce
MPOTOKOJA YYEHOTO

I/ISMGHGHI/Iﬁ C a3aHUCM I1 KTOB JOK CHTAa OTBCTCTBCHHOI'O
(c yx yH JIOKYM ) coBeta ®EH

19




