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Pa6ouyas nporpaMma JUCHUIIMHBI (MOAYJis1) pa3paboTaHa B COOTBETCTBUU C CAMOCTOSITE  b-
HO ycTaHOBJIeHHBIM MI'Y o6pasoBaTtesibHbIM cTaHAapToM (OC MI'Y) ans peanusyeMsbix oc-
HOBHBIX Ipo¢deCcCUOHAJIbHBIX 00pa3oBaTe/IbHbIX IPOrPpaMM BbICLIET0 0Opa30BaHUA 10 Ha-
npassieHuio noaArotoBku 04.04.01 «XuMus» (mporpaMma MaructpaTyphbl) B peJlaKliuu pu-

kaza MI'Y ot 30 aBrycra 2019 r., Ne1033.

['op (roawl) npreMa Ha ob6yyenue 2019/2020, 2020/2021



1. MecTo AYCUMIUIMHEBI (MoyJis) B cTpyKType OOIl: BapuaTtuBHas yactb OO0, 6s10k B-T1/]

2. [lnaHupyeMble pe3yJibTaTbl 00y4eHUs 10 IPAKTUKE, COOTHECEHHBIE C IIVIAHUPYEMbIMU pe3yJIbTaTaMU 0CBO€HUs 06pa30BaTeJIbHOU IPOrpaMMbl
(koMIleTeHLMSIMU BbINYCKHUKOB). COOTBETCTBUE Pe3yIbTaTOB 00yueHUsI no JaHHoMy 3jeMeHTy OIIOII pesysnbtaTam ocBoenus OIIOII (B popme
KOMIIEeTEHIIUs — MHAWKATOp JoCcTHXKeHUs - 3YB) ykazaHo B 0611eit xapaktepuctuke OIIOII.

KoMmnereHuus

WHAMKaTOp AOCTHXKEHUA

[l1aHupyeMble pe3y/ibTaThl 00YYeHHUs N0 AUCHUIIMHE (MOAYJII0)

CIIK-1. Cnioco6eH uCHoJib30BaThb (pyH-
JlaMeHTaJIbHble pa3jiesibl OopraHuye-
CKOUM XUMUH, COBpeEMEHHbIE METO/bI OP-
raHUYeCKOU U 3J1eMEeHTOOpPraHU4YecKou
XUMHUH, QU3UKO-XUMHUYECKOTO U CTPYK-
TYpPHOIO aHa/ii3a OpraHh4YecKUux Be-
IIeCTB MPU NpPOBEJEHUN HAy4HbIX MC-
C/eJOBaHUM 0 OpPraHUYecKOu U 3Je-
MEHTOOpPTraHW4YeCKOU XMMUHU

CIIK-1.M.1 OnTumMusupyer
CXeMy OpraHH4YecKOoro CHHTe3a
Ha OCHOBe 3HAaHUU QyHJaMeH-
TaJIbHBIX pa3/esioB OpraHuye-
CKOW XMMUHU U MpeACTaBJeHUN
0 NpUpoOJie PeaKLMOHHOM CIIo-
COOHOCTM OpraHUYecKUxXx CO-
e/IMHeHUuH

3HaTh: K/IOYeBble 3aKOHOMEPHOCTH CTPYKTYPHOTO U 3JIeKTPOHHOIO
CTPOEHUs 3JIeMEeHTOOpPraHWYeCcKUX COoeJJMHEHUM; MeTOo/bl CUHTe3a U
NOHUMATh CBAA3b PEAaKLMOHHOI'O MOBEeJEHUS 3JIeMeHTOOpPraHu4YecKrux
COeZIJMHEHUH C UX 3JIEKTPOHHBIM CTPOEHHUEM.

YMeTb: Ha OCHOBAaHUU 3HAHUA NyTeW CMHTE3a W HallpaBJIeHUH IIpe-
BpallleHUsl TUINMYHbIX 3JIEMeHTOOPraHUYeCKUX COeJJMHEeHUH Npejsa-
raThb CXeMbl CUHTE3a HOBBIX COe/JUHEHUH.

BJsiaaeTh HaBbIKAMHU: aHa/IM3a OCYILeCTBJIEHHBIX B INTepaType CXeM
CHUHTe3a CJI0XKHBIX COeJUHEHUH U NpeJJsaraTb aJbTepHaTUBHbIE MO/ -
XO/IbL.

3. 06beM JUCHUIIMHBI (MOZYJI51) COCTaBJIsSIET 5 3a4eTHbIX eAMHUIbI, Bcero 180 yacoB, U3 KOTOPbIX 86 4acOB COCTaBJIsIET KOHTAKTHas paboTa CTy-
JleHTa C mperno/iaBaTesieM (57 4acoB 3aHATHS JIEKIIMOHHOTO TUIA, 19 4acoB - 3aHATHUS CEMHUHAPCKOTO THUIA, 6 YACOB - TPyNIOBbIe KOHCYJIbTAUH, 4
yaca - IpOMeXyTOYHbIM KOHTPOJIb YClleBaeMOCTH ), 94 yaca cocTaBJ/IsieT CaMOCTOsITe/IbHAsA paboTa CTy/leHTa.

4. Jlna Toro 4To6b! popMUpPOBaHHUE JAHHOW KOMIIETEHI[MU OBIJI0O BO3MOXHO, 00Y4al0LIMICS [JO/KEH:
3HATh OCHOBHbIE KJIACChI 3JIEMEHTOOPraHUYeCKUX COeJUHEHUH, T0JIyYeHHBIX U U3yYeHHble K HACTOALleMy BpeMeHH;
yMeTb 00'bACHATD 3JIEKTPOHHOE U CTPYKTYpPHOE CTPOEHUE U CBOMCTBA 3JIeMEHTOOPraHUYeCKUX COeIMHEeHUH; NIPUMEHATb OCHOBHbIE 3aK0-
HbI IIpY 06CY/J€HUH NI0JTYYEeHHBIX pe3yJIbTaTOB;
BJIaJleTh TEOpPeTUYEeCKMMHU 3HAHUAMU METOJO0B CUHTe3a (XMMHUYECKHe 3KCIEePUMEHTHI), YCTAaHOBJIEHUs CTPYKTYPHOTO U 3JIEKTPOHHOTO
CTPOEHHA KJIIOUEBBIX TUIIOB 3JIeMEHTOOPraHUYeCKUX COeIMHeHUH (aHa/IU3 3JIeMeHTOOPraHUYeCKUX COeJMHEHU ).

5. CopepkaHue AUCHHUIIMHBI (MOAYJIS), CTPYKTYPUPOBAHHOE 110 TEMaM.

HaumeHOBaHMe M KpaTKoe coJep-

Bcero

B ToMm uucie
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»KaHMe pa3/ie/IoB U TeM AU CIUII- (4acel) | KoHTakTHas pa6oTa (pa6oTa BO B3aMMOJAelCTBUH ¢ Ipeno- | CamocTroATebHas pa6o-
JIMHbI (MOAyJif), popMa NPOMexy- JAaBaTeJsieM), 4achbl Ta 00y4YaloUIerocs, 4achl
TOYHOM aTTeCcTallMy N0 AUCLUII- U3 HUX U3 HUX
JiuHe (MOAYyJI10)
o . . Y4eOHBIe 3a- Bcero < " Bcero
@] [ 1] jant _ = o
= 5 & z HATHS, Ha E e
@]
= & = X TpaBJIeHHbIE = g,
o o > g s O
o o o o Ha [poBeJie- 5 =
~ ant T e = )
= § 2 2 HHUE TEKylle- o o
v ) ) S < | roKoHTpoas = S
= et 2 Ef ~ G:J =
% w 2 ~ & | ycneBaeMo- TN o
E E g m @ (*) 5= S .
55 |58 | Ex | B2 | ecmmen S8 | 5%
T B = B 2 5 T 5| MeXyTO4HOH 3 = o E
mn e M B — = ~ O aTTecTaluu M m E o
Paszzen 1. XuMusa opraHu4yecKux co- 19 12 4 16 10 10
e/IMHeHNU HellepeX0HbIX MeTaJ/IJIOB
CoenvHeHUs HellepeXxoHbIX MeTaJl-
JIOB C BBICOKOU NOJIAPHOCTBIO CBA3U
MeTaJlJI-yIIepo/,
Pasgen 2. XuMusa opraHudeckux co- | 20 16 3 19 10 10
e/IMHEeHUU HellepeXoJHbIX MeTaJ/IJIOB.
CoenrHeHUs HellepeXxoHbIX MeTaJl-
JIOB U 3JIEMEHTOB C HU3KOH MOJIAP-
HOCTBIO cBsA3eH C-I
KonTposibHasg N2l 14 2 2 2 KP Ha nexkyuu | 6 12 12
Paspgen 3. TeopeTtuyeckue npegcras- | 19 12 4 16 10 10
JIEHUA O IPUPOJie CBA3U U 3aKOHO-
MEepPHOCTAX CTPYKTYPHOI'O CTPOEHHUS
KOOp/IMHAIIMOHHBIX COeIJMUHEHUH Te-
pPexXOJHBIX U HellepexOoJHbIX MeTaJl-
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JIOB U 3JIEMEHTOB

Pazpgen 4. XuMus opraHu4ecKux co- 18 13 4 17 10 10
e/JMHEeHUH [TlepexoJHbIX MeTaJ/IJIOB.
KonTposibHasg Ne 2 14 2 2 2 KP na nexkyuu | 6 12 12
[IpoMexxyTO4YHasd aTTecTalus 3K3d- 36 2 4 6 30
MEH

UToro 180 57 19 6 4 86 94

(*) Teky1IMH KOHTPOJIb OCYIIECTBJSETCS BO BpEMSI CEMUHAPCKUX 3aHATUI

6. 06pa3oBaTe/ibHble TEXHOJIOTUH:
- ICNI0JIb30BaHUE CPE/CTB AUCTAHIIMOHHOIO COMPOBOXK/EeHUs YUeOHOT 0 IpoLecca;

- IpenojiaBaHue JUCLUIIJINHBI B GOopMe aBTOPCKOIo Kypca 110 NporpaMMe, COCTaBJIe€HHON Ha OCHOBE pe3yJ/IbTaTOB MCCJIeJOBAaHUH BeyIIUX
Hay4HbIX Koy MI'Y um. M.B. J/lomoHOCOBa

7.Y4e6HO-MeTOAuYEeCKHUE MaTepHaJibl AJIsl CAMOCTOATEJbHOM pa6oThl N0 AMCHMIIMHE (MOAYJIIO):
KoHcneKT JieKI Ui,

8. Pe

Co

CypCHOe obecrnedyeHue:
[lepeyeHb OCHOBHOM ¥ BCIOMOTaTeJbHOW Yy4eOHOU IMTEPATYPbl KO BCEMY KYpPCY
BCeX KOMIbIOTepoB MI'Y opraHu30BaH AOCTYII K [TOJIHBIM TeKCTaM HAay4HBIX >KypPHAJIOB MU KHUT HA PYCCKOM U MHOCTPAHHBIX A3bIKax. Jlo-cTyn

OTKpPBIT 1o IP-agpecam, 1oruH ¥ napoJib He TpebytoTcs: http://nbmgu.ru/

OcHoOBHafA JiuTEpaTypa

O UTA WN P

. K. Qnbmen6poiix, «kMeTanniooprannudeckas xumusi», M, «kcbunom. Jlabopatopus 3HaHu#», 2011

Housecroft C.E., Sharpe A.G. Inorganic Chemistry, 2-nd Ed., N.Y., Prentice Hall 2005.

«MeToAbl 3/1IeMeHTOOpPraHU4YecKor XUMUn». U3a. «Hayka» 1965-1990

Comprehensive Organometallic Chemistry. Elsevier, 1t Ed-1982; 2th Ed-1995; 3th-Ed-2007

Kosmen [Ix., Xureaac JI., Hopton [Ixx., ®uHke P. «MeTansooprannyeckas XMMUs epeX0oJHbIX MeTasL10B», M, Mup, 1989
XaprutTtau U., Xaprurtau M, CuMMeTpus riazamMmu xumuka M, Mup, 1989
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JlonosiHUTEe/IbHAA JIUTEpATypa
1. Cotton F.A. Chemical application of group theory 3-rd Ed. N.Y., A Willey-Interscience Publication 1990
2. ItkuHc [I. ®Pusuyeckas xumua M, Mup 1980
3. K. dnbmen6poix, «MeTassioopranudyeckas Xumus», M, «kbunom. Jlabopatopus 3HaHu#», 2011
4. F. A. Cotton, G. Wilkinson, «Advanced inorganic chemistry», 6th Edition.
[lepuoauyeckada iuTeparypa:
Kypnansi: UsBectusi PAH Cep. Xumuu., Synthesis, Tetrahedron, Tetrahedron Letters, ]J. Org. Chem., ]. Amer. Chem. Soc., Angew. Chem., Org. Lett.

OnuvcaHue MaTepHUaIbHO-TEXHUYECKOHN 6a3bl.
O6opydoeaHue:
aAyZUTOPUU JIJIsl 3aHATHUH 060pyZI0BaHbI IPOEKTOPAMU JJIsI MPOEI[MPOBaHUs Mpe3eHTAIUN U [PYTUM JIEMOHCTPAIMOHHBIM MaTepUaJIOM.

9. fI3bIK MpenojaBaHUsl — PYCCKUU

10. [IpenogaBaTesb: JJIOKTOp XMMHUYECKUX HAYK, Tpodeccop JleMeHOBCKUM [AMUTpUi AHaTO/IbeBUY, Kadeapa opraHudeckon xumMmuy, (495) 939-12-
34. dali@org.chem.msu.ru;

®oHBbI OLIEHOYHBIX CpeAacCTB, Heo06XoAuMble AJIS1 OLEeHKH pe3yJjbTaToB Oﬁy‘{eﬂﬂﬂ

1. O6pasibl OLEHOYHBIX CPEJCTB [/ TEKYILEr0 KOHTPOJIS YCBOEHUSI MaTepHUasia U MPOMEXXYTOYHOHM aTTeCTalluK - 3k3aMeHa. Ha ak3aMeHe npo-

BepsieTcs popmupoBaHue 3YB, nepeyrcieHHbIX B I1.2..

Ilo/1HBII NepeYyeHb BONPOCOB /ISl CAMOCTOATE/ILHOTO 06Yy4YeHHUs U K IK3aMeHY:

PN W

9.

Kak noayuuts PhCH2CH2BMe;?

B yeM pasHuna B ctpoenuu Ph3Tl u Ph,TICI?

Kakue BenecTBa accoijuupoBaHbl B KpucTasie U pactBope: PhMgBr; PhLi; PhAIClz; PhoHg; PhBClz; PhHgCI?
Yto nosyyutcsa npu peakuuu PhoHg u TICI?

Yrto nonyuyurcsa npu geiicteuu Me2AlH Ha penunanetusien?

B yeM pa3HMIa B CTPOEHUH alleTUJIALleTOHATA HATPUA U alleTuaaneToHara SiMes?

Kak nonyuuts Ph2C(Ch3z)BMe;?

Yrto nosiyyuTcs npu peakuuu gudeHuaptytu u TICl3?

YTo nosiy4yuTCa Npu AerucTBUM HaTpust Ha Me3SnCl?

10. YTo nosyyuTcs npu AeicTBuu u3bbiTka BH3 Ha deHunanerunen?
11.YTo nosy4yuTcs, €c/iM Ha NMPUAMH nogercTBoBaTh Buli c ogHol croponbl ¥ PhSnCl, ¢ spyroi?
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12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.

29.

30.

31.

32.

33.

34.

35.

Yto nosyyutcsa npu peakuuu PhoSnMez u HgClz B cooTHOoieHuu 1:17

Kak nosyuutsb (MesSi),?

Hanumute npoayktsel peakuuu MesSiCl u otaenbHo MesSi] ¢ PhLi.

B yeMm pasHuua B ctpoenuu EtzAl b Et3B?

Yrto nosayuyutcsa npu geiicteuu PhoSnMe; na HgCl,?

Hanumwure npoaykt peakyuu PhoHg v SnCla.

B yeM pasHuna B ctpoenuu Et3Al B adupe u B cMecu a¢upa U TeTpaMeTUIITUIeHAMaMUHa?

[Ipepnioxute cioco6sl cuHTe3a (E)-1,2-(qudenunstunen)jumetundopa v (2)-1,2-(aupeHunsTuaeH)sumMmeTundopa.

Kak nmosny4uThb JudeHuJIMarnum?

MexaHusMm peakuuu lltayaunrepa. Tunel pasanyHbix ¢ochopaHoB. [IpuBesnTe NpHUMeEDPHI.

Kak nosiyduTb BUHUJIOKCUTPUMETUJI0JIOBO?

YTo nosty4yuTCA IPpU paCTBOPEHUH U KPUCTAJJIM3ALUHN U3 TUPUAUHA METUIIUTUA?

Kak nosy4uTh TpuMeTUIaL,e TOHUJI0JI0BO?

CuHTe3 apoMaTruieckux GocPrHOB. /IBe OCHOBHbIE CTpPAaTETUH.

Yo nmosyyuTcsa npu Kpuctaianusauuu (MezN):Me:Si u3 apupa; o-kcusosa?

YTo nosy4yuTCcsA NpU B3aUMOJeUCTBUU OYTUIIIMTHSA C T-6pOMTOIY0J1I0M?

[IpaBusio 18-TH 3/1eKTPOHOB. 3HaYeHHe 3TOr0 NPaBUJIa B XMMHUU OPraHu4YeCcKUX COeJUHeHUH ITepexo/HbIX MeTaJlJIOB. TUIIMYHbIe IPUMepbl
COeIMHEHUH, NOAYMHAILUXCA U He NOAYMHAIIINXCA IPaBUJly 18-TH 3JIeKTPOHOB.

[IpocTeiimue osiedUHOBbIE KOMILJIEKCHI TIEPEXOJHBIX MeTa/LI0B. [Iprpoja cBsi3u onePpuH-MeTast; MmoZenb JIH/[; MeTO bl UX CUHTE3a; BaX-
HeHIlIMe peaKUH.

Knaccuyeckre caHaBUYeBble KOMIJIEKCHI NEPEXOJHBIX MeTaJlJIOB; MeTasloleHbl. [Ipuposa cBA3M MeTasl/I-KOJIbLO B CIH/ABUYEBBIX KOM-
IJIeKCax. JJIEKTPOHHOE CTPOEHHEe MeTaJIJIOLLeHOB, IPUYMHBI HeCOOJII0leHUA TpaBuia 18-TU 3/1eKTPOHOB.

[IpocTenive KapOOHUIbHbIE KOMIIJIEKCHI METAJ/IJIOB IEPBOr0 NepexoAHOro psaga. CTpoeHre MoJIeKyJ; MeTO/ bl CHHTe3a; BAXKHeHIINe peak-
LMY, TPOTeKalllye C COXpaHEHUEM CBSAA3U MeTaJl/I-yTIJIepo/ U C pa3pylleHneM 3ToH cBA3U. [Ipupoa cBA3U MeTa/l/I-KapOOHHU L.

CoeMHeHMs NMO3AHUX NTIePEeXOAHbIX META/JIOB M NOCT-NIepeX0AHbIX MeTa//10B. [IpocTeliine TUNBI KOMILJIEKCOB. CoeJUHEHUS C HEOObIYHBIM
BaJIEeHTHBIM COCTOSIHUEM MeTaJljla U COeJMHEeHHUd CO CBA3AMU M-M.

[IpeacraBieHus o @-ananuabHBIX KOMILJIEKCAX MEPEXOJHBIX MeTa/L10B. [IpuMepsl peaknuii, B X0/ie KOTOpPbIX 06pa3ytoTcs AAR-aniuibHbIe
KoMIIeKchl. [I[puMephl npeBpalleHrH, B Xo/e KOTOpbIX RARE-ananabHbIi (UKJI0NEeHTaJUeHUIbHBIN) JIUTaH/, BO3HUKAeT B KOOpJWHALHU-
OHHOM cdepe MeTaJlJla UJIU IpeBpaLaeTCsl B HUX B JIMTAH/bl PYTUX THUIIOB.

CpaBHUTe/IbHAs XapaKTepHUCTUKA CTPOEHUS, IPUPO/iA CBSI3U U OCHOBHbIE peaKL{MOHHbIe peBpalieHus peppolieHa, MaHTaHOLleHa, XpOMO-
[leHa U BaHa/|0l|eHa

BosioposHble KOMIJIEKCHI IEPEXOAHBIX MeTa/lJIOB. BaxkHelIe TUIbI COeIMHEHUH, OTJIMYAIOLIMXCA XapaKTepoOM CBA3bIBaHUA (KOOpJAUHA-
IIMM) BOJIOpO/a C MeTa/lZIoM. MeTo/ibl CUHTe3a NPOCTEeNIINX MeTa//I-TUAPUAHBIX KOMIIJIEKCOB ¢ M-H TepMUHa/IbHO CBSA3aHHBIM BOJOPOJOM.
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CBOMCTBA 3TUX COG,ELI/IHeHI/If/'I. COG,C[I/IHGHI/IH C yrjieBoAOpOAHbLIM JIMTaHAOM: CTPOEHHE, Cl)I/IBI/I‘{eCKI/Ie Y XMMHU4YeCcKHe CBOMCTBaA. HpeBpaLHEHI/IH
OJHUX CTPYKTYPHBIX TUIIOB BOAOPOAHbIX KOMIIJIEKCOB B IPYTHE.

BOl'lpOCbl AJIA PAaCCMOTPEHHUA HAd CEMUHAPCKUX 3aHATHUAX:

1.

oUW

N

TeopeTuueckue npeacTaBaeHus o npupoje cBsisu M-C-M B 3/1eKTpOHHOAePUIIUTHBIX COEJUHEHUSAX HETIEPEXO/JHBIX METAJLJIOB.

MeToAbI CHHTE3a TUTUAOPraHUYECKUX COeJUHEHUN

CTpoeHHUe 3/1eMeHTOOpPraHUYeCcKUX CoeJUHEHU C BBICOKOM MOJIIpHOCTBIO ¢Bsi3u M-C B KpUcTaslsie, B pacTBOpax U B ra3oBoi dase.
Opranuueckue coearHenus aaroMuaus RAIXz; R2AlX; R3AlL Baxkneilive 1abopaToOpHble M IPOMBILLJIEHHbIE METO/IbI CHHTE3A.

[lo604HbIE U KOHKYPEHTHbBIE peaKLiuH COeIMHEHUH C BICOKOU NMOJAPHOCTHIO cBA3U M-C.

OpraHuyeckye coeIMHEHUs Ta/us: Ba ceMelcTBa coearHeHui - TI(I) u TI(III). 3akoHOMepHOCTHU cTpoeHUs. MeTo/ bl CUHTE3a coe/ihiHe-
Hu#i TI(I) u TI(III).B3aumHble npeBpauieHus B coegunenusax TI(I) u TI(IID).

OcHoBHbIe MeToAbl cuHTe3a coearnHeHU RHgX u RoHg. CTpyKTYypHO KECTKHE U CTPYKTYPHO HexXKeCTKHUe COeJUHEHUS].

CoeavHeHUs KpeMHUs, repMaHus U oyioBa co cBsA3sMU Si-Si; Ge-Ge; Sn-Sn u Si=Si; Ge=Ge; Sn=Sn. MeTo bl CUHTE3a; 0COOEHHOCTHU CTPYKTYP-
HOT'O CTPOEHUSI; CPAaBHUTEJIbHbIE JAHHbIE M0 IHEPTUSAM CBS3€EH.

[IpaBusio 18-Ty 371€KTPOHOB. YCJI0BHUA U IPUYMUHBI HapylleHUsA NpaBu/a 18-TH 3/1eKTpOHOB. 3Ha4eHMe 3TOro MpaBUJia B XMMHUU OpraHuye-
CKHX COeJUHEHWH NlepeX0HbIX MeTa/lJIOB. TeopeMa flHa-Tesnepa u Teopema KynmeHca.

10. AnsiMabHbBIE KOMILJIEKCHI NnepexogHbIX MeTaJlJIOB. MeTO,ClbI CHUHTE3a, CTPOEHHUE. PeaKLU/II/I BO3HHUKHOBEHHUA U IIpeBpalleHHNA aJIJINJIbHOT'O JIU-

raH/ia B KOOpJMHALMOHHOU chepe MeTasla.

11. Tunbl cAHABUYEBBIX COeJMHEHUH.
12. MeToAbl CUHTE3a NPOCTEUIIUX MeTA/JI-TUAPUAHBIX KOMIJIEKCOB ¢ M-H TepMHUHa/IbHO CBSI3aHHBIM BoA0poAoM. CBOMCTBA 3TUX COEJIUHE-

HUH.

13. CoeuHEHHUA CO CBA3SIMU MeTaJlJI-MeTaJ/lJl B psAAY epexoAHbIX METaJIJIOB.
14. KnacrepHble cOeJUHEHUS MeTaJlJIOB.
15. Kap6oHuibHbIe KOMILJIEKCHI TIEPEXOIHBIX MeTasJIoB. CTpOoeHHe MOJIEKYJI; METO/bl CUHTE3a; BaXKHEHIINe peaKliuy, IPOoTeKaIue ¢ coxXpa-

HEHHUEM CBA3U MeTaJJI-yrjiepoa U C pa3pyuieHueM 3TOU CBSI3M. Hpupo,aa CBA3HU MeTaJIJI-Kap6OHI/IJI.

16. OnredpuHOBBIE KOMILJIEKCHI IepeX0HbIX MeTasI0B. [Ipuposa cBsa3u onedpuH-MeTan1; Mofenb [AY/l; MeTo bl UX CUHTE3a; BaXKHeHIMe pea-
LU,

17. AneTuieHOBBIE KOMIIJIEKCHI IEPEXOAHBIX METaJIJIOB.

18. CoenyHeHUs NepexoHbIX METAJIJIOB C CHTMa-CBA3bI0 MeTaJ/LI-YTIJIepOoJ U KapOeHOBble KOMIIJIEKCHI.

MeToau4ecKkue MaTepuasbl AJif NIPOBeJAeHHs NpoueAyp OlleHNBAaHUA pe3y/IbTaTOB 06y4YeHUs

[lkasa OLl€HHWBaHHUA 3HaHPII>i, YMeHI/Iﬁ N HABBIKOB ABJIAETCA eﬂHHOﬁ AJid BCeX NUCIHHUITJINH (an/IBe,aeHa B Ta6m/1ue HI/DKe)
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INKAJIA U KPUTEPUHU OUEHUBAHHWA PE3YJIbTATA OBYYEHHUA no aucuunivide (MoAayJii0)

OneHka 2 3 4 5
PesysbTaT
3HaHuA OTtcyTcTBUE @®parMeHTapHbIE 3HAHUSA O61u1re, HO He CTPYKTYpPHUPOBaHHbIE CdopmupoBaHHbIE cUCTEMaTHYE-
3HaHUH 3HaHUA CKUe 3HaHudA
YMmenusa OTcyTcTBUE B 1iesiom ycnelHoe, HO He B 1iesiom ycnelHoe, HO cofepakalliee | YcrnelHoe U CUCTeMaTU4YeCKoe yMe-
yMEeHUH CUCTeMaTHU4YeCKoe yMeHUe OTJeJibHble TPo6eJibl yMeHue ([,0- HUe

NyCcKaeT HETOYHOCTHU HENPUHIIUIIU-
aJIbHOTO XapaKTepa)

HaBbiku (Ba1age-
HUSA)

OTcyTcTBHE Ha-
BBIKOB

Hanun4yue OT/JeJIbHbIX HABbI-
KOB

B 1jesioM, cdopMUpOBaHHBIE HABbIKHY,
HO He B aKTUBHOHU dpopMe

CdopmMupoBaHHbIE HaBbIKH, IPUMe-
HsieMble MPY pelleHuH 3a/a4

PE3YJIbTAT OBYYEHHUA
Mo AUCHUIIMHE (MOAYJII0)

®OPMA OLEHUBAHHUA

3HaTh: KJIOUYeBble 3aKOHOMEPHOCTH CTPYKTYPHOI'O U 3JIEKTPOHHOTO CTPOEHHUS 3JIeMEHTOOPraHUye-
CKUX COeJJMHEHUU; MeTO/ibl CUHTE3a U MOHUMATh CBSI3b PEAKI[MOHHOIO MOBEJEHUS 3JIEMEHTOOpra-

HHUYECKHUX COQ,Z[I/IHeHI/If/'I C UX 3JIEKTPOHHBIM CTPOEHHEM.

MepONpUATHUSA TEKYLEro KOHTPOJIA ycre-
BaeMOCTH, YCTHBIM ONIPOC Ha 9K3aMeHe

YMeTh: Ha OCHOBaHWU 3HAHUSA HYTeﬁ CHUHTE3a U Hal'IpaBJIeHI/Iﬁ npe-BpameHnd TUIIUIHbIX 3JIEMEHTO-
OpraHMu4eCKux COG,ZLI/IHGHI/Iﬁ npegJjiaraTb CXeMbl CHHTE3d HOBBIX COG,ELI/IHeHI/II‘;I.

MepONpUATHUS TEKYLLEro KOHTPOJIS ycIe-
BaeMOCTH, YCTHBIX ONIPOC Ha 9K3aMeHe

BJIa,ELETb HaBbIKdAMHU: dHAJIN3ad OCYIIECTBJIEHHbIX B JIUTEPATYype CXeM CHMHTE3d CJIOXHbIX COE,E[I/IHeHI/II‘/JI

U MpegJaraTb aJibTEPHATHBHBIE MO -XO0ObI.

MepOonpUATHUs TEKYLEro KOHTPOJIs ycIe-

BaeMOCTH
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