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Mporpammy ovcumnavHbl paspaboTan(a)(n) ooueHT, A.H. (Npodgoeccop) Yeeena B.B. Kagenpa
HeopraHM4yeckom xmmmnm Xumudecknin MHCTUTyT M. A.M. Bytneposa , Vladimir.Chevela@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

OnuncaHune CNoXHbIX KOOPAVUHALMOHHBIX COeAMHEHWIA - KNaCcTepPOoB C UCMONb30BaHNEM COBPEMEHHbIX
0 NpencTaBneHnin 0 XMMN4eCKON CBA3M

2. MecTo OUCLMMN/MNHDbI B CTPYKTYpe OCHOBHOM 06pa3oBaTtesibHOM NPorpaMmbl BbiCLLIEro
npodpeccrmoHanbHoro o6pa3oBaHus

JaHHas yuebHas aucumnnmnHa BkntodeHa B pasgen " 51.B.[0B.6 ducumnnmHbl (Mogynn)" OCHOBHOM
obpasoBaTtesibHOl nporpammbl 04.05.01 dyHoaMeHTanbHas 1 NpukKNagHas XMMms 1 OTHOCUTCS K
avcumnnvHam no Belbopy. OcBamBaeTcs Ha 4 Kypce, 8 ceMecTp.

OucumnnnHa 'Knactepbl - COBPEMEHHbIV NOAXOL, B XMMUN KOOPANHALMOHHbBIX COeANHEHWIA'
OTHOCWTCS K BapuatueHoOi Yactu 6noka aucumnnuH B1 (kypcbl no Bbibopy cTyneHToB).OHa
6asvpyeTcs Ha 3HAHNAX U YMEHUSX, BbIpAOOTaHHbIX NPY NPOXOXAEHMM 06WMX NPOECCNOHaNbHbIX
KypcoB 6a3oBoii yactu umkna C3 'HeopraHuuyeckas xumng', 'OpraHnyeckas xmmms'.

3. KomneTteHuuun obyuarowerocsi, popMupyemble B pe3ynbTate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pesynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTEeHUNN:

LLinchp komneTeHumu npwoﬁp::‘::nggl)ﬁg;ﬁ;wuuuu
OK-7
(OBLIEKYNIbTYDHbIE FOTOBHOCTbIO K CaMOpa3BUTUIO, camopeanmaawum,
KOMNETEHLAN) NCMONb30BaHMIO TBOPYECKOro NoTeHLmana
OrlK-1 CNOCOBHOCTBLIO BOCMPVHUMATL, Pa3BuBaTh U NCMONb30BaTb
(NpodheccuoHanbHble TEOPETNYECKME OCHOBbI TPAANLIMOHHbBIX 1 HOBbIX Pa3aenos
KOMMeTeHumn) XUMUW NPU pelieHnn NpopeccnoHanbHbIx 3aaad
NK-3 BNafeHNeM CUCTEMOI (DyHAAMEHTANbHbIX XMMUYECKMX MOHSATU
(NpodpeccmoHanbHble 1 METOLONOMMYECKMX aCNEeKTOB XMUK, hopMamMm 1 MeToaamm
KOMMEeTeHLMN) Hay4YHOro NO3HaHNS
CNOCOBHOCTBIO UCMOMNb30BaTh OCHOBHbIE 3aKOHOMEPHOCTY
ACK-1 XMW4ECKOI Hayk1 1 (oyHOaMEHTa/IbHbIe XMMUYECKIE MOHSTNS
B MPOCPECCNOHANBHON AEATENBHOCTU B COOTBETCTBUN C
BbIGpaHHO cneunansaunen

B peaynbtate 0CBOEHWS ONCUMMNIUHBI CTYAEHT:
1. DONXeH 3HaTb:

Twunbl XMMNUYECKOW CBSA3M B KOOpOMHaUMOHHbIX CoOeVNHEHNAX N MeTalnnn4eckKnx Knactepax
nepexonHbIX 3JIEMEHTOB, cnocobbl nony4yeHms Knactepos

2. IONXeH yMeTb:

YMeTb pa3p8.68.TbIBaTb npuembl CHTE3a KJTaCTepPHbIX COOVHEHWA ¢ 3a0aHHbIMX CBOMCTBaMU U
A0EPHOCTDbIO.

3. OOMXEeH BnageTb:
BnapeTtb cnocobamu NpuMeHMs KnacTepPHbIX COENMHEHWNA B TEXHONOTMYECKMX N HAYYHbIX LENsX
4. DONXEH OEeMOHCTPMPOBATb CNOCOOHOCTb U FOTOBHOCTb:
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NPUMEHNTb KnactepHble coeaunHeHne B TEXHONOIrNMYEeCKNX N HAaYy4HbIX LEeNnsx

4. CTpyKkTypa U cogepXxaHue AUCLUMNUHBI MOAYNS
Obwas Tpya0eMKOCTb AUCLIMIMIMHBI COCTaBNsSeT 2 3a4eTHbIX(ble) eanHuL(bl) 72 Yaca(os).
dopmMa NPOMEXYTOHHOIr0 KOHTPONSA ANCUMNMINHBI 3a4€T B 8 ceMecTpe.

CyMMapHo no AmcumnanHe MoxHo nony4ntb 100 6annos, U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCTBO ANs OOMNycKa K 3adeTy
28 6annos.

86 6annos 1 6onee - "oTANYHO" (OTN.);

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

55-70 6annos - "ynoBnetBoputenbHO" (yoo0B.);

54 6anna 1 MeHee - "HeyOoBNETBOPUTENLHO" (Heya.).

4.1 CTpyKkTypa u coaepxaHue ayauTopHOW paboTbl Mo AucuMNIMHe/ MORYNIO
TemaTuueckui NnaH GUCLUNINHBI/MOAYNS

Buabl n yachbl
Paagen ayauTopHOM paborThbl,
Henens nX TPy AOEMKOCTb Tekywme cpopMbl
N D‘"Knlgv"lr;,’:_::‘"b'/ CemMecTPemectpa (B yacax) KOHTpOnNsi
Nex ““I'Ipaxmqecmena6oparopuble
L 3aHATUSA pabortbl
Tema 1. goopmupoBaHme
1.XnmMnmn KknacTepos. 8 1,2 0 4 0
Tema 2.
Knaccugomkaums
2. KnactepHbix 8 3.4 0 4 0
coeNHEeHNn MeTannos
Tema 3. goopmupoBaHme
XMun knactepos Kak
CaMOCTOATENBHOIO
3. Hay4YHOro HanpasfeHus. 8 5,6 0 4 0
Tema 4. O6bekThl
nccnenoBaHus.
4. Hekotopble 8 7.8 0 4 0
onpeneneHus.
Tema 5. KoHuenumns
NAOTHOM YNakoBKU
5 |nuranos Ha 8 | 910 | o 4 o  |TecTvposanme
NO-BEPXHOCTU
MeTannyeckoro oCToBa.
Tema 6. Jlurangbl B
KnactepHbIX
6. COeaNHEeHnNAX. 8 11,12 0 4 0
HomeHnknarypa.
Tema 7. OnekTpoHHOE
7.|CTPOEHME KNnacTepHbIX 8 13,14 0 4 0
coeVNHEHNN.
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Bugbl n yachbl
Pasgmen ayauTopHOM paborThbl,
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")':lr;;}r;”b'/ C("w'echcemecrpa (B yacax) KOHTpOnsi
Nekumm MpakTnyeckmelllaboparopHbie
3aHATUA pa601b|

Tema 8. lNpasuno 18 lMncbMeHHoe

SNEeKTPOHOB, CKENETHbIX JomalHee
8. SNEKTPOHHbIX Nap. 8 15,16 0 4 0 3afaHue

MeTannoumknbl

Tema 9.

MeTtannononuagpsl .

ONEeKTPOHHOE CTPOEHME KoHTponbHas
9.|TeTpasopunyecknx um 8 17,18 0 4 0 paboTta

OKTas4pU4eCKmX

KnacTepHbIX

coeanHeHnn

Tema . NTorosas 8 0 0 0 3avet
" |doopma KOHTpoOns

Ntoro 0 36 0

4.2 CopepxaHvue oUCLUMNUHbBI
Tema 1. cbopMmpoBaHue XuMmMu Knactepos.
npakTudeckoe 3aHsitne (4 yaca(os)):

Co,u,epxaHme NOHATUA ?KnaCTepHoe coe,uleeHme.KnaCTepHoe coeauHeHune ? n3onnpoeaHHas
rpynna, cogepXxatas cs4a3n Mmetani-metann. KﬂaCTeprIe Matepunanbl ? nonmMmepbl C KnacTepHbIMA
rpynnamu. yanpa,D,I/ICI'IepCHbIe MeTannnyeckme 4actumubl C oMaMeTpom ~300A HasbIBaloT MHOraa
?6e3nuraHgHble MeTananyeckme KﬂaCTepr?. KﬂaCTepr ? onpepneneHHasd CTyrneHb Mexay
MONEKYNApPHbIMA KOMMIEKCAMK 1 YNbTpaancnepCcHbIMK HacTuuamin. OTHocuTENbHAS yCTOVIHVIBOCTb
ynbTpaancnepcCHbIX HaCcTUL. Teopvm KmnepTa B onncaHmn CTPyKTypbl Kfiactepos

Tema 2. Knaccudpukaums knactepHbix coeANHEHU MeTanoB
npaktnyeckoe 3aHsitne (4 4aca(os)):

[MpaBunbHble nonuagpsl. [NonynpasunbHbie nonnagpsl. [onynpasunbHblie NONNSOPbI-NPU3MbI,
aHTUNpU3Mbl, Nonuaapbl Apxumena. HenpasunbHble nonnaapbl. Obuiee BO3MOXHOE YACNO
BbIMYKJIbIX HEMPABUIIbHbIX MONU3APO0B paBHO 92. Y BCeX HenpasWbHbIX NOU3APOB rpaHn
npeacTaBnstoT cobol NpaBuibHbIE MHOrOYrONbHKM, HO BCE OHWU MMEKOT BEPLWNHBI ABYX 1 6onee
TMNoB. HenpaBunbHble NONMaApbl 0COOEHHO BaXHbI B XMUW COEANHEHWIA C HEYETHBIMM
KOOpAUHAUMOHHbIMKU Yucnamm ? 5, 7,. 9, 11. [pynnbl HENpaBWbHbIX NOAMSAPOB ? NUPaMUIbI,
6vnupamnabl, 0AHOWAMNOYHbIE NPU3Mbl, ABYXWAarNo4YHble NPU3Mbl, O4HOWANOYHbIE aHTUNPMNN3MbI,
LByXWarno4Hble aHTUNpuambl. CgpeHonabl 1 bBuceHomabl. YceveHHble nkocasapsbl. Mt 0cobbix
nonuMaapoB ? ABOVHAas TpUroHanbHas NpPMaMa, TPUroHanbHbIA 4oaekasap, COeHOKOPOHa,
KannpoBaHHas COEHOKOPOHA, ctheHoMerakopoHa. ?XvMuyeckmne? KoopanHaunoHHbIE NOU3APbI.
["leomeTpuryeckme NocneacTBmMs HESKBMBANEHTHOCTU BEPLLUH. [peBpalleHne Hecqrepuyeckmx
nonmMaapoB B capepmyeckune. VickaxeHusi, obycnosneHHble xenatnposaHmeM. OnucaHme
MOHOSIEPHbIX COeANHEHWI (KOMMIEKCOB) C KOOPAMHALMOHHbIMY Ynucnamm 5-12
CeMukoopanHaUMOHHbIE coeanHeHNS.BOCbMUKOOPANHALMOHHbIE

coeauHeHuns. [1eBATMKOOPAVNHALMOHHbIE coeanHeHuns. [lecatnkopanHaumoHHble COeANHEHNS.
JBeHanuatnkoopanHraumoHHble COeANHEHWS.

Tema 3. chopMupoBaHue xmumum KknactepoB Kak caMoCTosiTe/IbHOro Hay4yHOro HarpaBneHus.
npakTudeckoe 3aHsitne (4 yaca(os)):
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MpocTpaHCcTBEHHbIE 3hPEKThI MMFraHAO0B B Knactepax. NMoHATME KOHNYECKOro KnacTepHOro yrna.
N3yyeHne 3aKkOHOMEPHOCTEN PacnoNOXEHNS Pas3nNYHbIX TUIMHLOB HA MOBEPXHOCTY
MeTannooctoBa. Tunbl MMraH4oB B KNACTEPHbIX COeanHEeHNX.JTraHabl B KNacTePHbIX COeANHEHNSIX
MOFYT UMETb KOOPAMHALMIO BEPWUNHHYIO, pebepHyto, FpaHeBYO, NN BHYTPUMONOCTHYO. B
KnacTepHbIX COEANHEHMSX BOAOPOL, Yalle Bcero 6biBaeT MOCTUKOBBIM NINraHAoM, COeANHSIOWMNM ABa
MeTanna npu pasnnyHbiX Tunax pebepHoi KoopanHaLuMmn v Tpyu MeTanna npw rpaHeBoi.

Tema 4. O6bekTbl UccnepoBaHus. HekoTopble onpeneneHus.
npaktudeckoe 3aHsitne (4 yaca(os)):

Cnocobbl KOOPAMHUPOBAHUS 0NEdUHOBBIX, aLEeTUNEHOBbIX NMraHaos. MoHo-6u- Tpu-
TeTpageHTaTHas koopanHaums. Bo3aMOXHOCTY 3aMelleHnst KapboHMbHBIX FPYMNn MONeKynamm
0NnenHOB B KapboHMNbHbIX kKnactepax. JJoHOpHblIE BO3MOXHOCTU 0NnedoMHOB. ALLeTUNEHOBbIE
nurangpl. CAMMeTpUYHas n aCMMMETPMYHAA KOOPAUHALNS rpaHn. BHyTp1nonoCcTHble NUraHAabl.
BHyTpu nonvagpa n3 atoMoB MeTanna MMEETCS NonocTb, pasMepbl KOTOPOK 3aBUCAT OT Tvna
nonuagpa u paguyca atoma Metanna. JaHHble NonocT cnocobHbl 3aHMMaTbh HEMETaNIM4yeckme
anemeHTbl. bbinn nonyyeHbl coeanHeHns, cogepxauue B nonoctax H,C, N, S, P, As, Sb.

Tema 5. KoHuenuusa NNOTHOM YyNakoBKWU IUraHa0B Ha NO-BEPXHOCTU MeTa/IMYeCcCKoro oCcToBa.
npaktnyeckoe 3aHsitne (4 4aca(os)):

KoHuenuus nnoTHOM ynakoBKMU NUraHa0B Ha MOBEPXHOCTM METaNNMYecKoro octosa?
MpocTpaHCTBEHHblE 3GPEKTbI NMMraHaoB B knactepax. MoHsTe KOHMYECKOro KnacTepHoro yrna
N3y4yeHne 3aKOHOMEPHOCTEN PaCcMoNoXeHNs PasnnyHbIX NAMMHO0B Ha MOBEPXHOCTM METannoocToBa
MPUBENO K BbIBOAY O TOM, 4YTO K/lacTepoobpasoBaHMe COCTOUT B CO34aHMMN HA NOBEPXHOCTU
MeTasNIo0CTOBa NNOTHOYNAaKOBAHHOW 000N0YKM U3 NUraHaoB. JluraHm aKpaHupyeT 4acTb
MPOCTPaHCTBa Ha MOBEPXHOCTV METaNNooCToBa

Tewma 6. JluraHobl B KnactepHbix coeauHeHusix. HomeHknarypa.
npakTnyeckoe 3aHsitne (4 4aca(os)):

Knactepbl- MeTannouenu, metannouuknsl. Metannouenu ? roMmo- U reTepoaNeMEHTHbIE, IMHENHbIE U
pa3BeTBNeHHblE. JIMHEHbIe MeTanno- Lenu, cogepxalume nepexonHole metannbl. Obwas yepta
BCEX 9TUX COEAUHEHWIA ? Hann4Yne LEHTPaNbHOro aToMa, reoMeTpus CBS3€ei KOTOporo onpenensiet
CTPYKTYpY Bcei uenu. KoopanHauns BOKPYr LEHTPANbHOro atoMa MOXET ObiTb NTMHENHO,
nnockoksagparHoi. Metannouenu, cogepxalime nepexonHble N HENepPexXoaHbIE 3NIEMEHTbI.
MeTtannouenu, cogepxXaline Tobko HeNepexoaHble MeTanbl. Pa3BeTBNEHHbIE FETEPO3NIEMEHTHbIE
uenu. OnuromepHble 1 NONUMEPHbIE MeTannouenn. Metoabl cuHTe3a Metannouenei. TpexyneHHble
METaNNoUMKIbl, TPEYroNbHble KnacTepbl. DNEKTPOHHOE CTPOEHUE TPEXUNIEHHbIX METANOLMKIOB.
MeToabl CMHTE3a TPEXUNIEHHbIX METANIOLMKIOB. YeTbipexyneHHble 1 6onee KpynHble
MeTannounKIbI.

Tema 7. OneKTpOHHOE CTPOEHUE KJlaCTepPHbIX COeAUHEHUN.
npakTnyeckoe 3aHsitne (4 4aca(os)):

ONEKTPOHHOE CTPOEHME KNACTEPHbIX COEANHEHUN? [TOHATME O KNacTEPHbIX BaNEHTHbIX 9NEKTPOHAX
(KB3) 1 knactepHbIx ckeneTHbix anekTpoHax (KCI). Obwee ymcno KB BblMMCAAOT NO cneaytoweit
CXeme ? K CyMMapHOMy Y1CNy SNEKTPOHOB BaneHTHOM 060104k aTOMOB OCTOBA NpubaenseTcs
4MCNO SNEKTPOHOB, MOCTABNSIEMbIX BCEMM NUraH4amMm + 3aps ¢ obpaTtHbIM 3HakoM. [epBoHaYanbHoO
66110 BBEAEHO NoHATNE ?Marmdeckmx? yncen KBO kak yCcToMYMBBIX XapakTEPUCTUK KacTepOB,
MMeIoLWMX B OCHOBE NONMaAp onpeaeneHHoro tuna. Tak, ansa tpeyronbHbix KBO = 48, ons
TeTpasnpoB ? 60, ons oktasapos ? 86. Teopusi MONeKynsipHbIX opbutaneit B NPUNoXeHnn K
KNacTepHbIM COEANHEHNSM.

Tema 8. lNpaBuno 18 anekKTpoOHOB, CKeNeTHbIX 3NeKTPOHHbIX nap. Metannouuknbi
npakTtnyeckoe 3aHsitne (4 4aca(os)):

TpexyneHHble MeTannouuKIbl, TPEYrofibHbIE KNacTepbl. ANEKTPOHHOE CTPOEHNE TPEXHNEHHbIX
meTannoumknos. ?Marnyeckoe? uncno KBS ang TpexyneHHbIx MeTanioumknos ? 48, npu aTom
KaxAablii aToM npuobpeTtaeT 18-Tn aNeKTPOHHYO KOHgUrypauuto. OTCyTCTBME MOCTUKOBBIX
NVraHOoB M BbICOKAsi CUMMETPUS fenaet TpexbaaepHble kapboHunbl Ru n Os yao6HbIMU ONOPHBIMM
COEVHEHUAMMN ANS CTPYKTYPHbIX, CNEKTPabHbIX U TEOPETUYECKMX UCCNea0BaHUNA.

Tema 9. MeTtannononmagpbl . ANEeKTPOHHOE CTpOoeHUe TeTpasapruyeckKmx N oKTasapuyeckmx
KNacTepHbIX COeANHEeHUN
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04.05.01 dyHoameHTanbHas n

npaktudeckoe 3aHsitne (4 yaca(os)):

Metannononnanpbl. OKTasapuyeckne 1 TpuroHanbHo-npuamMaTnyeckmne knactepbl Cpeam 6-mm
A0epHbIX COeanHEHN Hanbonee pacnpocTpaHeHbl okTasapuyeckue CoennHeHNs, coaepxalime
OCTOB B BME TETPAroHanbHon nupammapl (HULo- oktasgapa). KnactepHble coeanHEHNS C
Kybu4eckum, nkocasapuyeckmm octoBoM. Knactepbl TEXHELNS C TPUFOHANBbHO-NPU3MaTUHECKMM
a0poM. PeakumoHHasi crnocobHOCTb COeAMHEHWI, MMEOLWMX OCTOB B BLE MeTannononmMaapa.

4.3 CTpyKTypa 1 copepXxaHume caMoCTOSITeNIbHOM paboTbl AUCLMMINHBI (MOLYNSA)

CrtpaHnua 7 us 12.

Buabi
Pasnen Cemect Hepens | camocTostensHon [TpyA0eMKOCTb ;%%%:LZ?:;EE:Q;
AducumnnuHel pcemeCTpa paborthbl (B yacax) 260TbI
CTYLEHTOB P
Tema 1. goopMmpoBaHu NoAroToBK
POpMMPOBaHMe onroroska JomallHee
.[X¥Mumn KknacTepos. 8 1,2 |oDomauwHero 4 3anaHme
3afaHuns
Tema 2. noaroToeka
Knaccugomkaums 8 34 |nomawnero 4 JomallHee
‘[knacTtepHbIX ’ 3anaHms 3agaHue
coelnHeHUn MeTannos
Tema 3. oopmmpoBaHne
XvMum knactepos Kak
n
CaMOoCTOATENbHOro 8 56 ugﬂ;ﬂﬁeBrKg 4 JomallHee
‘|[Hay4YHOro HanpaBneHus. ’
ay4yHoro Harnpasne 3anaHms 3apaHue
Tema 4.
ema 4. O6bekThbl NOOroToBKA
nccnenoBaHus. 8 78 |nomawHero 4 JomaluHee
‘HekoTtopble ’ 3amaHns 3apaHue
onpepenexHuns.
Tema 5. KoHuenums
NMIOTHOM YNakoBKU
NoaroToBka K
.[nuraHpos Ha 8 9,10 ngw? gsaimo 4 TecTupoBaHue
NO-BEPXHOCTU P
MeTann4yeckoro ocTosa.
Tema 6. JluraHob! B
KnacTepHbIX 8 1112 zgfn;ﬂsgrl(g 4 JomaluHee
‘[coeanHenmnsx. ’ sanaHms 3apaHue
HomeHknartypa.
Tema 7. ONeKTPOHH NoAroToBK
poHHOS onroroska JomallHee
.|cTpoeHne knacTepHbIX 8 13,14 |[nomawHero 4 3afaHme
COeVNHEHUN. 3afaHuns
Tema 8.
ema 8. lNpasuno 18 NOAroToBKa
9N1IEKTPOHOB, CKENETHbIX 8 15.16 |nomawrero 4 JomaluHee
"[aNeKTPOHHbIX nap. ’ sanaHms 3apaHue
MeTannoumknbl
Tema 9.
Metannononuagpbi .
ONEeKTPOHHOE CTPOEHMe noaroToska K
.[TeTpasopuyeckmx n 8 17,18 [KOHTPONbHOM 4 Kgg;gganaﬂ
OKTasapunyeCcKux paboTte P
KnacTepHbIX
coefuHeHnn
NTtoro 36
PeructpaumnoHHbIin HoMep DAEKTPOHHEH
B0l VHUBEPCHTET
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5. O6bpazoBarenbHble TEXHONOMMU, BK/IOYAsA MHTEPaKTUBHbIEe hopMbl 06yUYeHUs
KOMMNbIOTEPHbIE NPe3eHTaunmn NeKLuii;
Kpyrnble CTOMbI.

6. OueHOUYHble CpeacTBa OJ1sl TEKYLLLEro KOHTPOJIS yCrneBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLMMNIIMHBI U y4ebHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. coopmmupoBaHMe XMMUKN KNacTepoB.
LoMallHee 3afaHne , TPUMEpPHbIE BOMPOCHI:

Bo3HukHOBEHME XMMUK KnacTepoB. VicTopus passuTtusi . PopMUMpoBaHNe XMMUK KNacTepoB Kak
OTLEeNbHOro pasaena XMMUM KOOPAMHALMOHHBIX COeANHEHNIA.

Tema 2. Knaccudpumkaumsa knactepHbiX coeanHeHU MeTannos
JoMallHee 3ajaHne , NPUMEpPHbIE BONPOCHI:

Cs43b Mexnay ynbtpaancnepcHbiMn MeTaIINYECKMMI HaCTnLaMn n KnactepHbiMn coeauHEeHNAMN
MEeTaJ1NIoB.

Tewma 3. chopmmpoBaHue xummm Kknactepos Kak caMoCToSiTeNIbHOro Hay4HOro HarnpasJ/eHuUs.
[oMallHee 3ajaHve , NPUMepPHbIE BONPOCHI:

JNluraHmbl B KNaCTEPHbIX COEANHEHUSAX. XMUYeCcKas CBA3b B MeTannoknacrepax.

Tema 4. O6bekTbl UccnepoBaHus. HekoTopble onpeneneHus.

HoMalluHee 3afaHune , NpyMepHbIe BONPOCHI:

Twnbl MeTannoCoOEPXallX XMMNYECKMX 0O HEKTOB.

Tema 5. KoHuenuusa NNOTHOM yrnakoBKWU NMUraHaoB Ha No-BepXHOCTU MeTaInyecKoro ocToBsa.
TEeCTUPOBAHWE , NPUMEPHbIE BONPOCHI:

KnacTtepHble coeauHeHns NMEoLWME OCTOB B BUAE MeTannouenen. Bonpockl Kk TectnposaHuto 1.
KakoBa kpaTHOCTb cBs3U B knactepax monunbaeHa(lll)? a) 1, 6) 2, B) 3 2. KakoBo KooOpANHALMOHHOE
ymucno xpoma(ll) B BusimepHom aueTtatHonM knactepe? a) 2, 6) 4,B8) 6, 1) 8

Tewma 6. JluraHobl B KnactepHbIX coeguHeHusix. HomeHknarypa.
JoMallHee 3ajaHve , NPUMepHbIe BONPOCHI:

Twvnbl NUraHOoB B KNACTEPHbIX COEANHEHMSX, 3aBUCUMOCTb YMCna JOHNPYEMbIX 9NEKTPOHOB OT TMNa
KoopaunHauun. MpocTpaHCTBEHHbIE 3QOPEKTHI NMUraHAOB B Knactepax. MoHsATMe KOHNYEeCKOro
KnacTepHoro yrna.

Tema 7. OneKTPOHHOE CTPOEeHME KNacTePHbIX COeAUHEHUN.
noMalHee 3afnaHue , NpUMepPHbIe BOMPOCHI:

XvMmnyeckas cBa3b B MeTannioknacrtepax. Teopvm MONEKYNAPHbIX op6|/|Tane|7| B NPUNOXEHNN K
KnactepHbiM COeUNHEHNAM. KoHuenuwns nsonabanbHOCTU. B NPUNOXeHNN K KnaCTtepHbIM
COEdNHEHUSAM..

Tema 8. lNpaBuno 18 anekKTpoOHOB, CKeneTHbIX 3NeKTPOHHbIX nap. Metannouuknbi
[oMallHee 3ajaHve , NPUMepPHbIe BONPOCHI:
Twunbl METANNTOLMKIIOB.

Tema 9. Metannononmagpbl . NEeKTPOHHOE CTPOeHUe TeTpasapruyecKmx N oKTas apuyeckmx
KNaCcTepHbIX COeAUHEeHUN

KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

mraHTckme knactepbl. KoHTponbHas paboTta. Bonpockl K KOHTpONbHOW paboTte nprBeaeHb! B
pasgene "lMpoyee”.

Tema . UToroBasi oopma KOHTpOns

MpuMepHbIE BONPOCHI K 3a4eTy:
BOMPOCHI K KOHTPOJ/IbHOWM PABOTE

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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1.BO3HNKHOBEHWE XMW KNacTepoB. VIcTopus passuTus .

2.dopMUpoOBaHME XMMUM KNACTEPOB Kak OTAENbHOMO pasaena XMMUmn Koop AnHaLUNOHHbLIX
coegnNHEHWIA.

3. Tvnbl MeTannocoaepXalnx XMMN4eckKnx o6 beKToB.

4. CBA3b Mexay ynbtpagncnepCcHbiMn MeETANTMYECKUMIN YaCTnUaMn U KnaCTepHbIMA COeANHEHUAMN
MeTa1NIoB.

5. JluraHabl B KnactepHbIX COeANHEHUSIX.

6. XMu4yeckas CBs3b B MeTannoknacrepax.

7. Tunbl METANNOOCTOBOB yA0BAETBOPSAOWMX npasuny SAH.

8. KnacTtepHble coeguHeHns UMeroLwmne OCTOB B BUAE MeTannouenei.
9.Tvinbl METANNOUUKIIOB.

10. MuraHTCcKMe knactepsi.

NMPUMEPBI BUTTETOB K SAYETY
Bunet &1

1. Tvinbl nraHpos B KnacTtepHbIX coednHEHNAX, 3aBUCUMOCTb YMCia OOHNPYEMbIX 3NTEKTPOHOB OT
Tna KkoopanHauun.

2. KpatHble cBsa3u B knactepax Cr(ll), Mo(ll), Re(ll).

BuneT @2
1. [pocTpaHCTBEHHbIE 3PGEKTHI NMUraHOoB B Knactepax. [NoHATME KOHNYECKOro KnacTepHOro yrna.

2. Teopvm MONEKYNAPHbIX op6|/|Tane|7| B NpUNoXeHmn K KnactepHbiM COEONHEHNSAM. KoHuenumns
n3onabanbHOCTW. B npunnoxeHmm K KnaCtepHbIM COEONHEHNSAM..

7.1. OcHOBHas nuTteparypa:

1.AxmeToB H.C. Obwas n HeopraHnyeckas xmmms [9neKTPOHHbIA pecypc] : y4eOHUK. ? DNeKTPOH.
naH. ? CI6. : IlaHb, 2014. ? 744 c. ? Pexwum gocTtyna:
http://e.lanbook.com/books/element.php?pl1_id=50684

2. Nenbpman M.U., KOcTpatos B.1. HeopraHudeckas xumus. [SNeKTPOHHbIN pecypc] - 2-e nu3g. -
CaHkT-lMeTepbypr: JlaHb, 2009. - 528 c.

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

3. ®epotos M.A. AnepHblil MarHUTHBIN PE30HaHC B HEOPraHMYeckom 1 KOOPOUHALVNOHHON XUMUN.
PacTBopbl U XnaokoCcTM[ONeKTpOoHHbIN pecypc]. - M.: ®duamatnut, 2010. - 384 c.

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

7.2. [lononHutenbHasa nuteparypa:

1. HeopraHuyeckas xumuns: B 3 T.: y4eb. ans CTyaeHTOB By30B, 00y4atowWmxcs No HanpasneHunto
510500 'Xumns' n cneumanbHocT 011000 "Xumm / [A. A. Opoanos, tO. 0. Tpetbskos]; noa. pea. tO.
L. TpetbskoBa.?Mocksa: Akagemms, 2004- T. 1: PU3NKO-XMMUYECKMNE OCHOBBI HEOPraHNYECKOM
xummnn.?2004.7233, [1] c.:

2. HeopraHuueckas xumuns: B 3 1.: y4eb. Ansg CTyAEHTOB BY30B, 00y4alowWwmxcs no HanpasneHnto
510500 'Xumuns' 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. BeeneHue B on3nky 3aps00BbIX Y pa3MepHbIX 3PdIEKTOB : MOBEPXHOCTb, KnacTepbl,
HW3KOpa3MepHble cucTeMbI : y4eb. nocobue ans ctyneHTo no cneu. Tlpukn. matematuka u pmsmka'
/ B.B. lNorocos. Mocksa : ®uamatnur, 2006. - 328 c.
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5. CroiikoB, V.. Havana cynpamonekynsipHoi xumun : y4ebHoe nocobue / N. W. Ctoitkos ; KazaH.
roc. yH-T, Hay4yHo-o6pasoB. ueHTp KI'Y 'Matepuansl n TexHonorum XXI Beka', Xum. goak. ? KasaHb :
OO0 'Perentb’, 2001 .? 136 C.

6. TatapuHuesa T. B. TexHonornm cmHTE3a MOHO-, BUMETANNbHbIX U METANNOKOMMNEKCHbIX
rekcaumaHodpeppatos: MoHorpadgoust / T.b. TaTapuHuesa. - 2-e n3g., ucnp. u nepepad. - M.: HAL|
NHaopa-M, 2012. - 86 c. Pexum poctyna: http://znanium.com/bookread.php?book=366502

7.3. UHTepHeT-pecypcChbl:

KnacTtepsl - http://www.chemport.ru/data/chemipedia/article _1670.html
Metannoknactepsbl ? WanHuk M.C. - http://bookre.org/reader?file=813294

Pun3nKo-xmmms KnactepoB U HAHO4YaCTUL, -
http://www.nanoobr.ru/training/courses/detail.php?ELEMENT _1D=492

XuMungs knacTepHbIX COeANHEHMIN TexHeUmsa ? Yernexu XmMmm -
http://www.uspkhim.ru/php/paper_rus.phtml?journal_id=rc&paper_id=3050
Xunmns Ha pybexe BEKOB :CBEPLEHUS N MPOrHO3bI -
http://www.chem.msu.su/rus/publ/Buchachenko/buch3.html

8. MarepumanbHo-TexHU4YecKoe obecrneyeHne oUCLUNAUHbI(MOAYNSA)
OcBoeHve ancumnnamHbl "Knactepbl - COBPEMEHHbIN NOAX0A B XMMUN KOOPANHALMOHHbIX

ALl

coeauHeHWn" npeanonaraeT UCMNoNb30BaHNe Cneaylero MaTepranbHO-TEXHNYECKOro
obecneyeHuns:

MynbTumMeguiiHas ayantopus, BMECTUMOCTbIO bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOMT U3 UHTErpUPOBAHHBIX NHXEHEPHbIX CUCTEM C €OUHON CUCTEMON ynpaBs/ieHns, OCHaLWeHHas
COBPEMEHHbBIMU CPENCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboi Buaeo n ayamno
NHpopmMauun, Nony4eHNs 1 nepenadn dNeKTPOHHbIX JOKYMEHTOB. TNoBas Komnnekraums
My/NbTUMELVIHON ayanuTOpUM COCTOUT U3: MyNbTUMEONAHOrO NPOEKTopa, aBTOMaTU3NPOBAHHOIO
NPOEKLIMOHHOr0 9KpaHa, akyCTUYeCKON CUCTEMBI, a TAKXEe MHTEPaKTMBHONW TpMbyHbI Npenonasartens,
BK/IOHAIOLWEN Tay-CKPUH MOHUTOP C AMaroHanblo He MeHee 22 [0MOB, NePCOHaNbHbIA KOMMbIOTEP
(c TexHn4ecknmmn xapaktepuctmkamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHpepeHL-MUKPOOOH, 6ecnpoBofHOM MUKPOMOH, 610K ynpaBneHus 060pynoBaHNEM, UHTEPGECHI
noakntoueHns: USB,audio, HDMI. MiHTepakTmBHas TpmbyHa npenoaasaTtens SBnseTCcs Kno4eBbiM
9NEMEHTOM yrnpaBneHns, 06 beANHSIOWNM BCE YCTPONCTBA B €OMNHYI0 CUCTEMY, U CIYXUT
NONMHOLEHHbIM paboymm mecToM npenogasatens. lNpenogasartens MMEET BO3MOXHOCTb NIErKO
ynpaeBnsTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSET MPOBOANTL NEKLMMW, MPAKTUYECKUE
3aHATMA, Npe3eHTaunn, BebrHapbl, KOHPEPEHLNM 1 Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyarowwmxcs B yA06HON 1 OOCTYNHOW ANS HAX POPME C NMPUMEHEHNEM COBPEMEHHbIX
MHTEPAKTMBHbIX CPeACTB 0Oy4eHMs, B TOM YMCNE C MCMONb30BaHMEM B NpoLecce 0byyeHns Beex
KopropaTtusHbIX pecypcoB. MynbTuMeouinHas ayamtopust Takxke oCcHaleHa WMpPOKOMOIOCHbIM
LOCTYrNOM B CETb MHTEPHET. KoMnbloTepHOe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NPOrpaMmMHoe obecneyeHue.

KomnbtoTepHbIli knacc, npeacraensowmii coboi paboyee Mecto npenogasaTens n He meHee 15
paboyrx MECT CTYAEHTOB, BK/IOYAIOLWMX KOMMbIOTEPHbINA CTOM, CTYN, NEPCOHAasbHbIA KOMMbIOTEP,
NMLEH3MOHHOE NporpaMMHoe obecneyeHre. Kaxablii KOMAbIOTEP MMEET WNPOKOMONOCHBIA JOCTYN B
cetb VIHTepHeT. Bce KoMnbioTepbl MOAK/TOYEHbI K KOPNOPaTMBHOW KOMMbIOTEPHON cetn KDY n
HaxogaTcsa B €AMHOM JOMEHeE.

YyebHo-MeToAMYeCKasa nutepatypa Ans 4aHHON AUCLMMNAVHBI UMEETCS B HANMYUn B
3NEeKTPOHHO-6ubnnoTteyHol cucteme "KHuradoHn", [OCTyn K KOTOPOI NpefoCTaB/eH CTyAeHTaM.
OnekTpoHHO-6nbnuoTeyHas cuctema "KHuradoHn" peannsyet neranbHoe xpaHeHue,
pacnpocTpaHeHve 1 3alnTy LMpPoBOro KOHTEHTa y4ebHO-MeTOAMYECKON NTepaTypbl AN15 BY30B C
ycnosuem 06s3aTeNnbHOro cobniofeHns aBTOPCKUX U CMeXHbIX npas. KHuradoHp obecneynBaet
WWMPOKWIA 3aKOHHBIV [OCTYN K HeobXoauMbIM Anst o6pasoBaTtenbHOro NpoLecca N3naHnsM C
MCMONb30BaHNEM NHHOBALMOHHbIX TEXHONOIMIA 1 COOTBETCTBYET BCEM TpeboBaHMsM HOBbIx PIOC
Bl1O.
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OucumnnuHa obecneyeHa KOMMNbOTEPaAMM, MPOEKLIMOHHOM TEXHWUKOWN, CKAaHEPOM, MPUHTEPOM,
neyaTHbIMU N3OAHUSIMU N 3NEKTPOHHBIMM KOMMUSIMA OCHOBHbIX YH4EOHKOB, @ TakXXe KOMMNbIOTEPHO
nporpaMmor ans MoLEeNMpPOBaHUS CNOXHbIX PABHOBECHbBIX CUCTEM MO AaHHbIX Pa3nnNy-HbIX
aKcnepumeHTanbHbix Metonos CPESSP.

Mporpamma cocTtasneHa B cootBeTcTBum ¢ TpebosaHnsmm GrOC BINO 1 y4ebHbIM nnaHoM no
cneunanbHocTn: 04.05.01 "dyHoameHTanbHas U npuknagHas xvmusa" n cneumannsaumm
HeopraHnyeckas xumus .

PernctpaunoHHbIn HoMep 5AE
CrtpaHnua 11 n3 12. ins yHlf[
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