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Mporpammy aoncuunnuHbl paspaboTan(a)(u) ooueHT, O.H. (npodoeccop) Yesena B.B. Kadenpa
HeopraHM4yeckom xmummnm Xummudecknn nHCTuTyT M. A.M. Bytneposa , Vladimir.Chevela@kpfu.ru

1. LLlenu ocBoeHUs AMCLUUMIUHDI

OnuncaHue CnoXHblx KOoOpAMHaUWNOHHbIX coeguHeHnn - Knactepos C UCMoJib30BaHNEM COBPEMEHHbDIX
(0] ﬂpe,ﬂ,CTaBﬂeHVIVI 0 XMMNYeCKOon CBA3U

2. MecTO AMCUMNIMHBI B CTPYKTYype OCHOBHOM 06pa3oBatefibHOM NPOrpammbl BbICLLETO
npodpeccnoHanbHoro o6pasoBaHus

DaHHas yuebHas aucumunnnHa BkntodeHa B pasaen "b1.B.[0B.6 OducumnnvHel (Mogynum)" OCHOBHOM
obpasoBaTtenbHol Nnporpammbl 04.05.01 dyHoaMeHTanbHas 1 NpUkNnagHas XMMmMs 1 OTHOCUTCS K
avcumnnnHam no Beibopy. OceamBaeTcs Ha 4 Kypce, 8 ceMecTp.

OucumnnuHa 'Knactepbl - COBPEMEHHbIV NOAXOL B XMMUN KOOPANHALMOHHbBIX COEANHEHWNIA'
OTHOCWTCS K BapuatuBHoOi Yactu 6noka aucumnnuH b1 (kypcbl no Bbibopy cTyneHToB).OHa
6asvpyeTcs Ha 3HAHNSAX N YMEHWSX, BbIpaboTaHHbIX NPY NPOXOXAEHMM 06WmMX NPodecCnoHanbHbIX
KypcoB 6a3oBoii yactu umkna C3 'HeopraHuyeckas xumns', 'OpraHnyeckas xmmms'.

3. KomneteHuuu obyuarowierocs, hopMmpyemble B pe3ynbTate 0CBOEHUS AUCLUMIUHDI
/mopyns

B pe3ynbTaTte 0CBOEHUSA OUCLUMINHBI OOPMUPYIOTCA cneaytowme KoMneTeHUunm:

Pacwumn
LLincpp komnereHumu npwoﬁpefacemocl“fgg:ﬁe'reuuuu
OK-7
(OBILEKyNbTYPHbIE FOTOBHOCTbIO K CaMOpasBnTmio, camopeannaasmu,
KOMMETEHLINN) MCNONb30BaHMIO TBOPYECKOro noteHuunana
Orl1K-1 CNOCOBHOCTbIO BOCMPVHUMATL, pa3BuBaTh U NCMONb30BaTb
(npodheccunoHanbHble TeopeTn4eckmne OCHOBbI TPALAMLMOHHbBIX U HOBbIX pa3aenos
KOMNeTeHLmMm) XMMUW MPU peLleHnmn NpogpeccroHasnbHbiX 3aad
MK-3 BNageHneM cUCTeMoin doyHaaMeHTanbHbIX XUMUYECKUX NOHATUIA
(npodpeccunoHanbHble N METOOONOMMYECKMX aCNEKTOB XUMUK, OOPMaMn U METO4AMM
KOMMNeTeHuunm) Hay4YHOro No3HaHu4
CNOCOBHOCTBIO UCMOMNb30BaTh OCHOBHbIE 3aKOHOMEPHOCTY
MCK-1 XMMWU4ECKON HayKM 1 QoyHlaMeHTaNbHbIe XUMUYECKINE NOHATISA
B NpOpeCccroHanbHOM OesATENbHOCTM B COOTBETCTBUM C
BbIGpaHHO cneunanvsaunei

B pesynbtaTe 0CBOEHUS OUCUMUMINHBI CTYOEHT:
1. DONXEH 3HaThb:

Twunbl XMMUYECKOW CBSA3M B KoopOMHauUMOHHbIX COeONHEHNAX N METAJTNNYECKNX KtaCcTepax
nepexonHbixX 3JIEMEHTOB, cnocobbl nony4yeHmns Knactepos

2. DONIXEH yMeTb:

YMeTb paspabatbiBaTb NPUEMbl CUHTE3a KacTEPHbIX COAVHEHWIA C 3aaHHbIMM CBOACTBAMU 1
A0EPHOCTbLIO.

3. OONXEeH BnageTb:
BnapeTtb cnocobamMu NpuMeHMs KnacTepPHbIX COENMHEHWNI B TEXHONMOTMYECKNX U HAYYHbIX LEensix
4. nONXeH OEeMOHCTPNPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:
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NPUMEHNTb KnactepHble coeagunHeHne B TEXHONOrM4eCkKnx N Hay4Hbix Lensx

4. CTpyKTypa u cogepxaHve AUCLUMNINHbI/ Moayns
Obwas TpyooeMKOCTb AMCLMMANHBI COCTABASIET 2 3a4eTHbIX(ble) eanHuL(bl) 72 4yaca(oB).
dopma NPOMEXYTOYHOro KOHTPONS ANCLMMNAUHBI: 3a4eT B 8 cemecTpe.

CyMMapHo no AmcumnanHe MoxHo nony4ntb 100 6anno., N3 HMX Tekylas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCcTBO ANs AOMnycKa K 3a4eTy
28 6annos.

86 bannos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynosnetBoputenbHo" (yaooB.);

54 6anna n MeHee - "HeynoBNeTBOPUTENbHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayguTopHon paboTtbl No gucuunamHe/ MOAynto
TemaTtnyeckui nnaH aucUMNAHbI/MOAYNSA

Buabl n yachbl
ayauTOpHOM paborThbl,

Paspen MX TPY.O0EeMKOCTb
N OMcumMnnmHbl/ CemecTp clga'g'g_‘r""al (B yacax) TeK)"('-(l:-:Te g;C;IPMbI
Moayns P Mpaktu-|abopa- P

Nexuum| yeckue | TOpHbie
3aHATUS | paboTbl

Tema 1. goopMmMpoBaHNE XMMNA

1. KnacTepos. 8 1.2 0 4 0
Tema 2. Knaccudmkaums

2. KnacTepHbIX COEOUHEHWN METaNNoB 8 34 0 4 0
Tema 3. goopMmMpoBaHNE XMMNN

3. [knacTepoB Kak caMOCTOATENbHOMO 8 5,6 0 4 0
Hay4yHOro HanpasneHus.
Tema 4. O6bekTbl UCCNenoBaHUSI.

4. HekoTopble onpeneneHus. 8 7.8 0 4 0
Tema 5. KoHuenuusa nnoTHown
yrnakoBKW NMUraHaoB Ha TectuposaHue

5. NO-BEPXHOCTN MEeTaNIN4eckKoro 8 9,10 0 4 0
ocToBa.

6. Tema 6. JluraHgpbl B KnacTepHbIX 8 11,12 0 4 0

coeanHeHusx. HomeHknatypa.
v Tema 7. ONeKTPOHHOE CTPOEeHNne 8

" [KnacTepHbIX COeAVHEHWIA. 13,14 0 4 0
Tema 8. NpaBuno 18 anekTpoHOB, ﬂgﬁ;mi::oe
8. [cKeneTHbIX 3NeKTPOHHbIX Nap. 8 15,16 0 4 0 ga aHVe
MeTtannoumknbl A
Tema 9. MeTtannononuagpsi .
ONEeKTPOHHOE CTPOEeHNe KoHTponbHas
9. [TeTpasgpuyeckux N okTasgpuyeckux| 8 17,18 0 4 0 |paborta
KnacTepHbIX COeaNHEHNIA
Tema . Itoroeast popma KOHTPONS 8 0 0 0 Saqet

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaumnoHHbin Homep 748219 5AE
CtpaHnua 4 n3 14. 111 yHlf[

S OEMALIGH



Mporpamma ancumnnuHbl "Knactepsbl - COBPEMEHHbI NOAX0L, B XMMUWN KOOPANHALUMOHHBLIX coeanHeHnin"; 04.05.01 ®dyHaameHTanbHas u
npuknagHas xuMus; DOUEHT, O.H. (npodbeccop) Yesena B.B.

Buabl un yachol
ay,aMTOpHOM paboThbl,

UX TPYA0EeMKOCTb
Henens (B yacax) Tekywue doopMbl

cemecTpal MpakTu-|NaGopa- KOHTponsi

Nexuum| yeckune TOPHbIe
3aHATUA paﬁoru

NTtoro 0 36 0

Paspen
N ducumnnuHbl/ CemecTp
Monayns

4.2 CopepxaHvue oUCLUNMUHbI
Tema 1. chopMupoBaHue xMMun Knactepos.
npaktnyeckoe 3aHsitne (4 4aca(os)):

CopnepxaHue NoHATUS ?KnacTepHoe coefmHeHne.KnactepHoe coeauHeHne ? n3onmpoBaHHas
rpynna, cogepxatas cssasu metann-metann. KnactepHole Mmatepuanbl ? nonnMepsbl ¢ KnacTepHbiMu
rpynnamu. YnbtpaaucrnepcHole Metannnyeckmne yactuubl ¢ guametpom ~300A HasbiBatoT MHOrOa
?6e3nvraHgHble MeTannnyeckne knactepbl?. Knactepbl ? onpeneneHHas CTyneHb Mexay
MONEKYNAPHBLIMU KOMMNEKCaMmn 1 ynbTpaamncnepcHbiMu yactnuamm. OTHocUTenbHas yCTONYMBOCTb
ynbTpagucrnepcHbix Yactuy,. Teopus Kunepta B onucaHnm CTPYKTypbl KnacTepos

Tema 2. Knaccucpumkaumsa knactepHbiX coeAuHeHU MeTannos
npakTnyeckoe 3aHsitne (4 4aca(os)):

MpaBunbHble nonuagpsbl. [NonynpasunbHble nonnagpsl. MonynpasunbHble NONN3APbLI-NPU3MbI,
aHTUNpU3Mbl, Nonuagpbl Apxnumena. HenpasunbHble nonnaapbl. Obuiee BO3MOXHOE YACNO
BbIMYK/bIX HEMPAaBWU/bHbIX MOAN3APOB PaBHO 92. Y BCex HenpasuibHbIX NOMSAPOB rpaHu
NpeacTaBnsoT cobol NpaBuibHbIE MHOrOYrONIbHKM, HO BCE OHU MMEIOT BEPLWNHBI ABYX 1 bonee
TMNoB. HenpaBunbHble NONMaapbl 0COOEHHO BaXHbI B XMUW COEANHEHWIA C HEYETHBIMM
KOOpAUHAUMOHHbIMKU Yucnamm ? 5, 7,. 9, 11. [pynnbl HENpasuibHbIX NOMSAPOB ? NMPaMubl,
6vnupamnibl, 0AHOWAMNOYHbIE NPU3Mbl, ABYXWAMNOYHbIE NPU3MbI, OLHOWANOYHbIE aHTUNPMNN3MbI,
LByXWano4Hble aHTUNpuambl. CgpeHonabl 1 bBcpeHomabl. YceueHHble nkocasapsbl. MNsTb 0cobbix
nonnagpoB ? OBONHAS TPUrOHaNbHas NPU3ama, TPUroHanbHbIA oaekasap, CPEeHOKOPOHa,
KannpoBaHHas COEHOKOPOHA, ctheHoMerakopoHa. ?XvMuyeckme? KoopanHaunmoHHbIe NouaapbI.
"eomeTpuryeckue NoCneacTBns HESKBUBANEHTHOCTY BepWUH. NpeBpalleHrne Hecqepudeckmx
nonmaapoB B capepuyeckue. VickaxeHusi, obycnosneHHble xenatnposaHmem. OnucaHme
MOHOSIAEPHbIX COeANHEHWI (KOMMNAEKCOB) C KOOPAUHALMOHHBIMU Yncnamm 5-12
CeMunkoopanHaUnOHHbIe coeanHeHNs.BoCbMNKoOOpANHALNOHHbIE

coeanHeHus. [1eBaTnKoopANHaUMOHHbIE coeanHeHNs. [1ecaTnkopanHaunOHHbIE COeAMHEHNS.
JBeHaouaTMkoopAvHrauMOHHbIE COeAMHEHNS.

Tema 3. chopMmupoBaHue xmumum KnactepoB Kak caMoCTosiTe/ibHOro Hay4yHOro HaripaBneHusl.
npakTnyeckoe 3aHsitne (4 4aca(os)):

MpocTpaHCTBEHHbIE 3hPEKThI NMFraHAoB B Knactepax. NMoHATME KOHNYECKOro KnacTepHOro yrna.
N3yyeHne 3aKkOHOMEPHOCTE PaCcMnoNOXEHNS Pa3NNYHbIX TUIMHAOB Ha MOBEPXHOCTY
MeTannooctoBa. Tunbl MMraHaoB B KNAcTEPHbIX coeanHeHnsaX.JTraHabl B KNacTepPHbIX COeANHEHUNSIX
MOFYT UMETb KOOPAMHALMIO BEPWUNHHYI0, pebepHyto, FpaHeBYO, U BHYTPUMONOCTHYO. B
KNnacTepHbIX COEONHEHMSIX BOAOPOA Yalle BCcero 6biIBaeT MOCTUKOBBIM NINraHAoM, COeANHSIOWMNM ABa
MeTanna npu pasnnyHbiX Tunax pebepHol KoopanHaUMmM v Tpyu MeTanna npw rpaHeBoi.

Tema 4. O6bekTbl UccnenoBaHusi. HekoTtopblie onpeneneHus.
npaktnyeckoe 3aHsitne (4 4aca(os)):

Cnocobbl KOOPAMHUPOBAHUS 0NEdUHOBBIX, aLETWUNEHOBbIX NMraHaos. MoHo-6u- Tpu-
TeTpageHTaTHas koopanHaums. Bo3aMoXHOCTY 3aMelleHunst KapboHMbHBIX FPYMn MONeKynamm
0NnePunHOB B KapbOHMNbHbIX knactepax. JJoHOpHblE BO3MOXHOCTU 0NedMHOB. ALeTUNEHOBbIE
nuranabl. CAMMETpUYHaa N acMMMETPUYHAs KOOpAMHAUNS rpaHn. BHyTpUNonoCcTHbIe nuraHabl.
BHyTpu nonmagpa n3 atoMoB MeTanna MMeeTcs nosioCTb, pasMepbl KOTOPOW 3aBUCAT OT TUNa
nonuagpa v paguyca atoma Metanna. JaHHble NonocT cnocobHbl 3aHUMaTb HEMETaNIMYeckme
anemeHTbl. bbinn nonyyeHbl coeanHeHns, cogepxaume B nonoctax H,C, N, S, P, As, Sb.

Tema 5. KoHuenuus nnoTHOW ynakoBKU NUraHooB Ha NO-BepXHOCTU MeTasIn4yeckoro octoBa.
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npakTundeckoe 3aHsitne (4 yaca(os)):

KoHuenums nnoTHo ynakoBKu NUraHnoB Ha MOBEPXHOCTW METaNNNYEeCcKoro octoa?
MpocTpaHCTBEeHHblE 3GEKTbI NMMraHaoB B knactepax. MoHsTe KOHMYECKOro KnacTepHoro yrna
N3yyeHne 3akOHOMEPHOCTEN PaCMONOXEHNS Pa3NNYHbIX TMIMHAOB HAa NMOBEPXHOCTM METaNN00CTOBa
NPWBENO K BbIBOAY O TOM, 4TO KflacTepoobpa3oBaHne COCTOMT B CO34aHNM HA MOBEPXHOCTH
MEeTannooCcToBa NNOTHOYNAKOBAHHON 060M104KM N3 NraHaoB.. JluraHa aKpaHUpyeT YacTb
NPOCTPaHCTBa Ha NOBEPXHOCTU METANNOOCTOBA

Tema 6. JluraHabl B KnactepHbix coeamHeHusix. HomeHknarypa.
npakTudeckoe 3aHsitne (4 yaca(os)):

Knactepbl- MeTannouenu, metannouunknsl. Metannouenum ? roMo- U reTepoafieMeHTHbIE, IMHENHbIE U
pa3BeTBNeHHble. JInHeHble MeTanno- Lenu, cogepxalme nepexonHoie metannbl. Obwas yepta
BCEX 9TUX COEANHEHUIA ? Hann4ne LeHTpanbHOro atoma, reoMeTpusl CBsi3ei KOTOporo onpeaensiet
CTPYKTYpY Bceit uenu. KoopanHaumsi BOKPYr LEHTPanbHOro atoMa MOXeT ObiTb TMHENHOA,
nnockoksagpatHoit. MeTannouenu, cogepxalme nepexonHble U HenepexoaHbIe 3NIEMEHTbI.
MeTannouenu, cogepXallne Tobko HenepexoaHble MeTannbl. Pa3BeTBlIeHHbIE reTePO3/IEMEHTHbIE
uenu. OnuromepHble 1 NONUMEPHbIE MeTannouenn. Metoabl cuHTe3a Metannouenei. Tpex4yneHHble
MEeTanNouUMKIbl, TPEYroNbHble KnacTepbl. DNEKTPOHHOE CTPOEHUE TPEXHYNEHHbIX METANOLMKIOB.
MeToabl CMHTE3a TPEXHYNEHHbIX METANNOLUMKIOB. YeTbipexyneHHble 1 6onee KpyrHble
MeTanounKIbI.

Tema 7. 9neKTpoOHHOE CTPOEHUE KJlaCTePHbIX COeAUHEHUN.
npaktnyeckoe 3aHsitne (4 4aca(os)):

ONEKTPOHHOE CTPOEHME KNACTEPHbIX COeANHEHUN? [TOHATME O KNacTepHbIX BaNEHTHbIX 9NEeKTPOHAaX
(KB9) n knactepHbix ckeneTHbix anekTpoHax (KC3). Obwee yncno KBS BbluncnsAOT No cneaytollel
cxeMme ? K CyMMapHOMY 41CIy 9NEKTPOHOB BaEHTHON 060N04YKM aTOMOB OCTOBA NprbaBnseTcs
4MCNO 3NEKTPOHOB, MOCTABNSIEMbIX BCEMU NUraHAAMMN + 3apsn ¢ 06paTtHbIM 3HaKoM. [lepBoHavanbHO
6bIn0 BBEAEHO NOHATUE ?Marndeckmx? yncen KBS kak ycTon4mMBbIX XapakTepuUCTUK KNacTepos,
MMeIoWmX B OCHOBE NONMaap onpeaeneHHoro tuna. Tak, ans tpeyronbHbix KBO = 48, ans
TeTpasnpoB ? 60, ons oktasapos ? 86. Teopurs MONEKyNApHbIX opbutanei B NPUnoXeHUN K
KNnacTepHbIM COeANHEHNSIM.

Tewma 8. NpaBuno 18 aneKTPoHOB, CKeNeTHbIX 3MeKTPOHHbIX nap. MeTannouuknbl
npakTudeckoe 3aHsitne (4 yaca(os)):

TpexyneHHble MeTannouukIbl, TPEYrofibHbIe KnacTepbl. NEKTPOHHOE CTPOEHNE TPEXUNEHHbIX
meTannoumknos. ?Marnyeckoe? uncno KBS ans TpexyneHHbIx MeTanioumknos ? 48, npn aTom
KaxAablii aToM npuobpeTtaeT 18-Tn aNeKTPOHHY0 KOHgUrypauuo. OTCyTCTBME MOCTUKOBBIX
NUraHOoB M BbICOKAs CUMMETPUS fenaet TpexbaaepHble kapboHunbl Ru n Os yao6HbIMU ONOPHBIMK
COeVHEHUAMMN ONS CTPYKTYPHbIX, CNEKTPabHbIX U TEOPETUYECKMX NCCNedoBaHUN.

Tema 9. Metannononuagpbl . ANeKTPOHHOE CTPOEHUe TeTpasApPUYEeCKUX U OKTa3ApUYecKuX
KnacTepHbIX COeAUHEHUN

npaktnyeckoe 3aHsitne (4 4aca(os)):

MeTtannononuagpsl. OkTasgpuyeckme n TpuroHanbHo-nNpuamaTnyeckmne knactepol Cpeamn 6-tm
AAepHbIX CoeanHeHnii Hambonee pacnpocTpaHeHbl okTasapuyeckue CoeanHeHns, coaepxalume
OCTOB B BMAe TeTparoHanbHou nupammabl (HNOO- okTasapa). KnactepHble COeANHEHNS C
Kybu4eckmM, nkocasapuyeckm octoBoM. Knactepbl TEXHELMS C TPUTOHANbHO-NPU3MATUYECKMM
aapoM. PeakumnoHHas cnocobHOCTb COeAMHEHUIA, UMEIOLLMX OCTOB B BUAE MeTannononnaapa.

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSITeNIbHOM paboTbl AUCLMMINHBI (MOLYNSA)

N Paspen Ce- ns CaMOCTOSAITeNIbHOWN eMKOCTb| . O%T o
ANCLUM/INHDI mecTp| ceme paboTbl (B ATeNnLHOM
T
cTpa CTYyOEeHTOB yacax) paBoTh

Tema 1.
1. |(popmunpoBaHue
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XUMUKN KNnacTepos.

8 1,2 |nogrotoBka OoMallHEero 3agaHus 4 Hee
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Hepe- Bunbi Tpyno- K?)JI-IOTF;)T)IJ::IISI
Paspen Ce- | ns camocCTosITe/IbHON eMKOCTb| 1o
ANCUUNNNUHDI MecCTp| ceme paﬁoTbl (B ATenbHOM
cTpa CTYyOEHTOB yacax) pa6oTbl
Tema 2.
Knaccudmkaums AomaLu-

. [KnacTepHbIX 8 | 3,4 |nogroTtoBka OoMalUHeEro 3afaHus 4 |Hee
CoeNHEHWIA 3ajaHuve
MeTannoB
Tema 3.
doopmmnpoBaHme
XVIMUU KNacTepos Jomalu-

. |[Kak 8 | 5,6 |mogrortoska OoMallHero 3agaHus 4 |Hee
CaMOCTOATENbHOIO 3apaHuve
Hay4HOoro
HanpasneHus.

Tema 4. O6bekThbl

1ccnenoBaHus Aomalll-
 |HexoTopbie ' 8 7,8 |nogrotoBka oomawHero 3agaHus 4 |Hee

onpeneneHus. sanahne

Tema 5.

KoHuenuwns

NJOTHOM YNakoBKN

nm?aHgogHz ° recti-

* [no-sepxHocTy 8 | 9,10 |nogrotoBka K TECTUPOBAHWUIO 4 Etm)za-
MeTannyeckoro
OoCTOBa.

Tema 6. Jlurangpl

B KNlACTepPHbIX 3 flomall-
 lcoeamHenmusix 8 |11,12|noarotoeka gomallHero 3agaHus 4 |Hee

HomeHknarypa. sahaHue

Tema 7.

ONEeKTPOHHOE Jomaiu-

. |cCTpoeHune 8 |13,14|noarotoeka gomalHero 3agaHus 4 |Hee
KnacTepHbIX 3apaHuve
COoeNHEHWNA.

Tewma 8. lNpasuno
18 anekTpoHOB, Jomatu-

. |ckeneTHbIX 8 |15,16|noarotoeka oomallHero 3agaHus 4 |Hee
9NEeKTPOHHbIX Nap. 3apaHuve
MeTtannoumknbl
Tema 9.

MeTtannononnanpb
. ONEKTPOHHOE
CTpOEHue KOHTPO/b;

. [TeTpasppuyeckux | 8 |17,18|noarotoBka K KOHTPONbHOW paboTe 4 |Has
N OKTa34pU4ECKMX pabota
KnacTepHbIX
CoeNHEHUIA
NTtoro 36
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5. O6pa3oBarenbHble TEXHONOrMU, BK/IHOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs

KOMMbIOTEPHbIE NPE3eHTaLNN NEKUNIA;
Kpyrible CTONbI.

6. OueHOYHble CpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMIMIIMHBI U y4e6HO-MeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. chopMmpoBaHue XuMmMmn Knactepos.
JoMallHee 3a8aHve , NPUMepPHbIe BONPOCHI:

BosHukHOBEHME XMMUK KnacTepoB. VicTopus passntus . PopMMpoBaHNE XMMUK KNAcTepPOoB Kak
OTLENbHOro pasaena XMMUmM KOOPAMHALMOHHBIX COeAUHEHNIA.

Tema 2. Knaccudpukaums knactepHbix COeANHEHN METaN/IoB
JoMalwHee 3afaHune , NpuMepHble BONpPOCHI:

CBa3sb mMexnay ynbtpaguncnepcHbiMn MetaninyeCcknmMm 4yactmuamm n KnactepHbiMn coeagnHeHngamMmmn
MeTannos.

Tema 3. chopmMmpoBaHue xummm Kknactepos Kak caMoCTOSATeNbHOro Hay4HOro HarnpasJ/ieHuUs.
J[oMallHee 3aJaHve , NPUMepHbIe BONPOCHI:

JNluraHabl B KNaCTePHbIX COeANHEHUAX. XMUYecKas CBSA3b B MeTannoknacrepax.

Tema 4. O6bekTbl UccnepoBaHus. HekoTopble onpeneneHus.

LOoMallHee 3ajaHve , NPUMepPHbIE BONPOChI:

Twnbl MeTannocoaepXallmx XMMn4eckmx 06 bEKTOB.

Tema 5. KoHuenuusa NNOTHOW ynakoOBKM IMraH00B Ha NO-BepPXHOCTU MeTasIM4ecKoro OCcToBa.
TeCTUpOBaHWE , NPUMEPHbIE BONPOCHI:

KnacTtepHble coeguHeHns nMeroLWwme 0CToB B BUAE MeTannouenen. Bonpockl k TectnposaHuto 1.
KakoBa kpaTHOCTb cBA3U B knactepax monubaeHa(lll)? a) 1, 6) 2, B) 3 2. KakoBo koopAnHaUNOHHOE
yucno xpoma(ll) B busgepHom auetaTHoNM knacTtepe? a) 2, 6) 4,B8) 6, 1) 8

Tewma 6. JluraHobl B KnactepHbix coeauHeHusix. HomeHknartypa.
JoMallHee 3ajaHne , NPUMEpPHbIE BONPOCHI:

Twnbl NUraHooB B KNACTEPHbIX COEANHEHMSX, 3ABUCUMOCTb YMCNa LOHUPYEMbIX 9NEKTPOHOB OT TMNa
KoopaunHaumn. MNMpocTpaHCTBEHHbIE 3QDEKTHI NUraHAOB B kKnactepax. MoHATME KOHNYEeCKOro
KnacTepHoro yrna.

Tema 7. AneKTpOHHOE CTPOEHUe KaCTepHbIX COeANHEHUN.
JoMallHee 3agaHue , NpuMepHble BOMPOChHI:

Xummnyeckas cBa3b B MeTannoknacrepax. Teopus MONeKynsipHbix opbutanei B NPUnoXeHun K
KnacTtepHbIM coegnHeHnam. KoHuenuns naonabanbHOCTU. B MPUNOXEHNMN K KNaCTEPHbIM
COEVHEHUSAM. .

Tewma 8. NpaBuno 18 aneKTPoOHOB, CKeNEeTHbIX 3NMEeKTPOHHbIX nap. MeTannouuknbl
HoMallHee 3afaHune , NpUMepHbIe BONPOCHI:
Tyvnbl METANNOUMKIOB.

Tema 9. MeTannononuagpebl . SHeKTpOHHoe CTpoeHue TeTpal3gpuvyeckux u oktas3gpu4yeckux
KflacTepHbIX COeAUHEHUN

KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:
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BOMPOCHI K KOHTPOJ/IbHOM PABOTE 1.Bo3HUKHOBEHME XuMUM KnacTepos. VicTopus passutus .
2.DopMUpoBaHME XMMUM KNACTEPOB Kak OTAENbHOro pasgena XvMMum KoopanHauNOHHbIX
coeaunHeHuia. 3. Tunbl MeTannocoaepXawmx XmMm4eckmnx o6 bekToB. 4. CBA3b Mexay
ynbTpaancrnepcHbiMnU MeTanIn4ecknMm YacTnuuammn 1 KnacTepHbIMU COeANHEHUSMU MeTannos. 5.
Jlvrangbl B KnacTepHbIX COeanHeHnsax. 6. XuMmnyeckas cBsa3b B MeTannoknacrepax. 7. Tunol
MEeTannooCcToBOB yaosneTsopsowmnx npasuny SAH. 8. KnactepHble coeanHeHMs nMerowme ocTos B
Buae metannouenen. 9.Tunbl metannouunknos. 10. MraHTckue knacTtepsl.

Ntoroeas chopma KoHTpons
3ayerT (B 8 cemecTpe)

[MprMepHble BOMPOCHI K UTOroBov hopMe KOHTPONS

Bunertbl Kk 3a4vety

Buner 1

1. Tvnbl NUraHaoB B KNACTEPHbIX COeANHEHNSIX, 3aBUCUMOCTb YMcna OOHUPYEMbIX SNEKTPOHOB OT
TNa KoopanHaLumnu.

2. KpatHble cesa3u B knactepax Cr(ll), Mo(ll), Re(ll).

Bunert 2

1. lNpocTpaHcTBEHHbIE adpdpeKTbl TMraHaoB B knactepax. [oHATMe KOHNYecKoro KknacTepHoro yrna.
2. Teopus MOnekynsipHbix opbuTanei B MPUNOXEHNN K KnacTepHbIM coeanmHeHnsaM. KoHuenuns
n3onabanbHOCTU. B NPUNOXEHWUN K KNAaCTEPHBLIM COEANHEHNAM

Bunert 3

1. KoHuenumnsa nnoTHOM ynakoBkW NUraHaoB Ha NOBEPXHOCTN MeTanm4eckoro ocToea

2. OkTasgpuyeckme u TpUroHanbHo-Npu3MaTnyeckme knacrtepbl”

bunert 4

1. BOo3HUKHOBEHME 1 hopMmUpoBaHme Xxumnn knactepos. Knaccudukaums n HomeHknatypa
KnacTepos.

2. Tvinbl NnUraHgoB B KNAaCTEPHbIX COeANHEHNSX

Bunet 5

1. KoHuenums naonabanbHocTun. Mpasuna 18-T1 9NeKTPOHOB, CKENETHbIX 3NEKTPOHHbIX Nap

2. MeTtonbl cuHTE3a MeTannouenen.

Bunet 6

1. Tpex4yneHHble METANNOUMKNIbI, TPEYroNbHble KNnacTepbl. INEKTPOHHOE CTPOEHNE TPEXHNIEHHbIX
MeTanoLMKNoB

2. ManoreHungHble knactepsl Mo(ll),(IH1); W(IT),(11); "Nb(Il)",. "Ta(ll)"

bunet 7

1. lMoHATNE 0 KNacTepHbIX BaneHTHbIX anekTpoHax (KB3) 1 knacTepHbIX CKeNeTHbIX 3N1eKTPoHax
(KC3).

2. Metognbl cuHTE3a. TpexyneHHbIX MeTanoumnKIoB.

Bunet 8

1. 3aKOHOMEPHOCTY B CTPOEHNM Be3nnraHaHbIX KNacTepos

2 TPOEHME N METOAbI CUHTE3a YETbIPEXUNEHHBIX U BOoNnee KPynHbIX METaNNOLMKIOB

Bunet 9

1. OkTasgpuyeckme 1 TpUroHanbHO-NpM3MaTmyeckme Knactepbl

2. KapbokcunatHble knactepsl Mo(ll),(11); W(II),(111).

Bunet 10

1. 3aKOHOMEPHOCTN B CTPOEHNM Be3nnraHaHbIX KNacTepos

2. KoHuenuus naonabanbHocTtu. MNpasuna 18-T1 aNeKTPOHOB, CKENETHBIX ANEKTPOHHbIX Nap
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7.1. OcHOBHas nuTteparypa:

1.AxmeToB H.C. Obwas n HeopraHnyeckas xmmms [9neKTpOHHbIA pecypc] : y4ebHUK. ? DNeKTPoH.
naH. ? CI16. : NaHb, 2014. ? 744 c. ? Pexum goctyna:
http://e.lanbook.com/books/element.php?pl1_id=50684

2. Nenbpman M.U., KOcTpatos B.1. HeopraHudeckas xumums. [DNeKTPOHHbIA pecypc] - 2-e u3g. -
CaHkT-lMeTepbypr: JlaHb, 2009. - 528 c.

Pexwum goctyna: http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=4032

3. ®epnotos M.A. AnepHblil MarHUTHBIN PE30HAHC B HEOPraHMYeCckom 1 KOOPOUHALVNOHHON XUMAN.
PacTBopbl U XnaokoCTM[ONeKTPOHHbIN pecypc]. - M.: ®duamatnut, 2010. - 384 c.

Pexwum poctyna:http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2151

7.2. JlononHuTenbHasa nuteparypa:

1. HeopraHuuyeckas xvmns: B 3 T.: y4eb. ons CTyAeHTOB By30B, 00y4atoWmxcs No HanpasneHnto
510500 'Xumng' n cneumanbHocT 011000 "Xumm / [A. A. Opoanos, tO. 0. Tpetbskos]; noa. pea. tO.
L. TpetbskoBa.?Mocksa: Akagemms, 2004- T. 1: PU3NKO-XMMUYECKME OCHOBBI HEOPraHMYECKOM
xmmnn.?2004.7233, [1] c.:

2. HeopraHuyeckast xumms: B 3 T.: y4eb. ons cTyAeHTOB By30B, 00y4atowWmxcs No HanpasneHunto
510500 'Xumns' n cneumanbHocTt 011000 "Xumm / [A. A. Oposnos, tO. . TpeTbsikos]; noa. pea. tO.
L. TpetbsakoBa.?Mocksa: Akagemus, 2004-_. T. 2: XuMusl HenepexoaHbIX
anemeHTOB.?72004.7365,[1] C.:

3. BBegeHue B on3nKy 3aps00BbIX Y pa3MepHbIX SPAIEKTOB : MOBEPXHOCTb, KNacTepbl,
HN3Kopa3MepHble cncTeMbl : y4eb. nocobue ans ctyneHToB no cned. 'Tlpukn. matematnka n domsnka'
/ B.B. Norocos. Mockea : duamatnut, 2006. - 328 c.

5. Croiikos, V.. Havana cynpamonekynsipHoit xumum : y4ebHoe nocobue / N. W. Ctoiikos ; KazaH.
roc. yH-T, Hay4yHo-o6pasoB. ueHTp KI'Y 'Matepuansl n TexHonorum XXI Beka', Xum. goak. ? KasaHb :
OO0O 'PereHtb'’, 2001 .? 136 C.

6. TatapmHuesa T. Bb. TexHonornm cuHTe3a MOHO-, BMMeTaNNbHbIX 1 METANNOKOMMIEKCHbIX
rekcaumaHodepparos: MoHorpadus / T.b. TatapuHuesa. - 2-e n3g., ucnp. u nepepab. - M.: HAL|
NHdopa-M, 2012. - 86 ¢. Pexxum goctyna: http://znanium.com/bookread.php?book=366502

7.3. UHTEepHeT-pecypcChbl:

KnacTtepsl - http://www.chemport.ru/data/chemipedia/article_1670.html
Metannoknactepsl ? WanHuk M.C. - http://bookre.org/reader?file=813294

DUINKO-XMMUS KNACTEPOB U HAHOYACTUL, -
http://www.nanoobr.ru/training/courses/detail.php?ELEMENT _1D=492

XuMmns KnacTepHbIX COeQUHEHWNA TexHeuus ? Ycnexu Xummm -
http://www.uspkhim.ru/php/paper_rus.phtml?journal_id=rc&paper_id=3050
Xumunsi Ha pybexe BEKOB :CBEPLIEHUS N MPOrHO3bI -
http://www.chem.msu.su/rus/publ/Buchachenko/buch3.html

8. MarepuanbHo-TexHM4Yeckoe obecrneyeHme AUCLMMINHBI(MOAYNS)
OcBoeHue ancumnnnmnHbl "KnacTtepbl - COBPEMEHHbI NOAX04 B XUMIUM KOOPANHALMOHHbIX

ALl

coeOvHeHuin" npennonaraeT UCMNoNb30BaHME CNeayoWero MaTepuanbHO-TEXHNYECKOro
obecneyeHus:
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MynbTmMeouiiHasa ayomTopus, BMECTUMOCTbIO 6onee 60 yenosek. MynbTmeaninHas ayamtopums
COCTOUT N3 UHTErPUPOBAHHbBIX UHXEHEPHbIX CUCTEM C €ANHOWN CUCTEMON yNpaBneHns, OCHaWeHHas
COBPEMEHHBIMM CPeacTBamMy BOCMPOU3BEAEHNS 1 BU3yannaaumm nobo Bnaeo n ayamo
NHdpopMauunu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUnoBasi KOMMIeKTaums
MyNbTUMEANAHON ay AUTOPUN COCTOUT U3: MyNbTUMELMAHOrO NPoeKTopa, aBTOMaTN3NPOBaHHOIO
MPOEKLUMOHHOr0 9KpaHa, akyCTMYECKON CUCTEMbI, a TAaKXe MHTEPAKTMBHOWM TPpMBYHbI MpenonaBaTens,
BK/IIOYaloLWen Ta4y-CKPMH MOHUTOP C AMaroHanblo He MeHee 22 O10IMOB, NepCoHasbHbI KOMMbIOTEP
(Cc TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHpepeHL-MUKPOdOOH, 6ecnpoBoaHON MUKPOGOOH, BNOK ynpaBneHnst 06opynoBaHNEM, MHTEPAEChHI
noaknoyeHms: USB,audio, HDMI. HTepakTnBHas TpnbyHa npenonaBaTens sBnseTcs KNo4YeBbiM
9NEMEHTOM yNpaBneHns, 06 beANHAIOWMNM BCE YCTPONCTBA B €AMHYIO CUCTEMY, U CNYXUT
MONHOLEHHbIM paboynm MecToM npenoaasartens. Npenonasarenb MMeET BO3MOXHOCTb NIErKo
ynpaensTb BCEN CUCTEMOW, HE OTXOAS OT TPUBYHbI, HTO NO3BONSET NPOBOAMTL NEKLMUN, NPaKTUYecKne
3aHATUSA, Npe3eHTaumm, BebnHapbl, KOHEPEHLMN 1 Opyrie BUabl ayAMTOPHON Harpy3km
obyyarowmxcs B yooOHON 1 OOCTYNHOW ONs HUX POpMe C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTUBHbBIX CpeacTB 0Oy4yeHns, B TOM YCNE C UCMOMIb30BaHMEM B NPOLIECCE 00yHeHMs BCex
KopnopaTusHbIX pecypcoB. MynbTumMeoninHas ayautopums Takxke oCHaleHa WupoKOnonoCHbIM
LLOCTYMNOM B CeTb MHTEPHET. KoMnbioTepHoe 060pynOBaHNEM MMEET COOTBETCTBYHOLLEE
NIMLLEH3NOHHOE NPOorpaMMHoe obecneyeHue.

KomnbtoTepHbIli knacc, npeacraensowmii coboi paboyee Mecto npenogasaTens n He MeHee 15
paboyrx MECT CTYAEHTOB, BK/IOHAIOLWMX KOMMbIOTEPHbINA CTOM, CTYN, NEPCOHASbHbIA KOMMbIOTEP,
NMLEH3NOHHOE NporpaMMHoe obecneyeHne. Kaxablii KOMAbIOTEP MMEET WNPOKOMONOCHbBIA JOCTYN B
ceTb NHTepHeT. Bce koMnbioTepbl NOAKMOYEHbI K KOPNOPaTMBHON KOMMboTepHON ceTn KDY n
Haxo4saTCS B €4MHOM OOMEHE.

YuyebHo-mMeToANYecKkas nutepartypa ans AaHHOW ONCUUMNIMHBI UIMEETCS B HANNYUN B
9NEeKTPOHHO-bnbnnoteyHon cucteme "KnuradoHa", 0ocTyn K KOTOPOW NPeaoCcTaBneH CTyAEHTaM.
OneKTpoHHO-bmbnnoTeyHas cuctema "KHuradoHa" peannayet neranbHoe XpaHeHue,
pacnpocTpaHeHne 1 3aWmnTy LMAPOBOro KOHTEHTA Y4eOHO-METOANYECKON NMTEpaTypbl AN By30B C
yCnoBMeM 06a3aTenbHOro cobnoaeHms aBTOPCKMX U cMexHbIX npaB. KHuradorng obecneynsaet
WWMPOKWUIA 3aKOHHbIN OOCTYN K HE06X0AUMbIM anst 06pa3oBaTeNnbLHOro Npouecca N3gaHnsm ¢
NCNONb30BaHNEM NHHOBALIMOHHbIX TEXHOMOMMIA 1 COOTBETCTBYET BCEM TpeboBaHUSIM HOBbIX PITOC
BIMO.

OucumnnuHa obecneyeHa KOMMNbOTEPAMM, MPOEKLIMOHHOM TEXHWNKOIN, CKaHEPOM, MPUHTEPOM,
neyaTHbIMU N3OAHUSIMU N 3NEKTPOHHBIMM KOMMUSMU OCHOBHbIX YH4EOHMKOB, @ TakXe KOMMbIOTEPHO
nporpaMmor ns MoLeNMpPOBaHUS CNOXHbIX PABHOBECHbBIX CUCTEM MO AaHHbIX Pa3nnNy-HbIX
aKcnepumeHTanbHbix Metonos CPESSP.

MNporpamma coctaBneHa B cooTBeTCcTBUM C TpeboBaHnsamMm @IOC BINO u yyebHbIM NnaHom no
cneumanbHocTn: 04.05.01 "®yHpameHTanbHas U npuknagHas xumMms" n cneunannaaumm
HeopraHuyeckas xmmums .
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