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[Mporpamma gmcumnnuHbl "XuMns aneMeHToopraHuyeckmux coeamHeHnin; 04.05.01 dyHaameHTanbHas U NpuknagHas xmMus; npogeccop,
I.H. (npodheccop) Yepkacos P.A.

Mporpammy ancumnanHbl paspabdoTan(a)(n) npodpeccop, o.H. (npodeccop) Yepkacos P.A. Kadenpa
BbICOKOMOJIEKYNSAPHbIX M 9NEMEHTOOPraHNYEeCKNX CoeauHEHU XUMNYECKM MHCTUTYT uM. A.M.
Bytneposa , Rafael.cherkasov@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

O3HakoM/IeHNEe C HOBEMWMMN OCTUXEHNsIMM BypHO pa3BuBatoWerocst pasaena CoBpeMEHHOM
XUMUYECKOI HAyKu - XMW OPraHnYeCcKmX NPOn3BOOHbIX OCHOBHbIX 31eMEHTOB [leprnoamnyeckon
cnucTeMbl. AHanU3 BbISOBOB M PUCKOB, CBSA3AHHBIX C Pa3BUTUEM METOLOB CUHTE3a, MCCNEe0BaHNS U
NPUMEHEHNS HOBbIX aneMeHToopraHmyecknx coegnHeHuin (30C). Ponb S0OC B NpOMbIWNEHHOCTH,
BOEHHOW TEXHUKE 1 B BbITy 1 CBSI3aHHas C Heil npobnema 6e3onacHoOCTL.

2. MecTO AMCUMUNNNHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpamMmmbl BbICLLETO
npocpeccuoHanbLHOro o6pa3oBaHus

HaHHas yuebHas aucuunnnHa BkntodeHa B pasgen " 51.6.28 OucumnnuHbl (Mogynn)" OCHOBHOW
obpaszoBartenbHoit nporpamMmbl 04.05.01 dyHaaMeHTanbHas 1 NpuknagHas XMMusi 1 OTHOCUTCS K
6a3oBoit (obwenpodeccmnoHanbHo) yactu. OcBamBaeTcs Ha 5 kypce, 9 ceMecTp.

MNpenoaaBaHne OMCLUUNANHBI OCYIWECTBASETCS HAa 3aBepLliatolem atane obyyeHms. K naHHomy
MOMEHTY CTyAeHTaMu NonyyYeHbl 3HaHWS no kypcam "OpraHunyeckas xumus", "®duamyeckas xmmms",
"CTpoeHue BewwecTtea".

3. KomneteHuuu obyyarowerocs, hopMmpyemblie B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pes3ynbTarte 0CBOEHUSA OUCLUMINHBI POPMUPYIOTCS crneaylowme KOMNeTeHUNn:

LLincpp komneteHumu npuoﬁpepral:::ag?laﬁg:ﬁ;enuuu
OK-7
(OBILEKyNbTYpHbIE FOTOBHOCTbIO K CaMOPasBnTMIO, camopeannaaumnu,
KOMMETEHLM) MCNONb30BaHNIO TBOPYECKOro noTeHumnana
OrliK-1 CNocobHOCTbIO BOCMPVHUMATL, pa3BmBaTh U NCMONb30BaThb
(npodheccunoHanbHbie TeopeTn4eckmne OCHOBbI TPALAMLMOHHbBIX U HOBbIX pa3aenos
KOMMETEHLMN) XMMUW MPU PeLleHnn NpogpeccrnoHanbHbiX 3aay
OrK-3 CMOCOBHOCTBIO MCMOMIb30BaTb TEOPETUYECKNE OCHOBBI
(npodpeccunoHanbHble PyHOAMEHTaNbHbIX Pa3fnenoB MaTeMaTukn n usnkm B
KOMNeTeHLmm) NPOgEeCCMOHaNbHON OeATeNbHOCTH
MK-3 BNAafAEHNEM CUCTEMOI PyHOAMEHTANbHBIX XMMUYECKMNX MOHATUN
(NnpodheccunoHanbHble N METOOO0NOMMYECKMNX acCNeKToB XUMUK, OOpPMaMmn U MeTogamm
KOMMEeTEHLMN) Hay4YHOro No3HaHus
CNocobHOCTbIO NprobpeTaTb HOBbIE 3HAHMS C NCMONTb30BAHNEM
MNK-5 COBPEMEHHbIX Hay4HbIX METOLOB Y BlafeHne NMn Ha YpOBHeE,
(npodpeccunoHanbHble HeobX0AMMOM NS peleHns 3a8ay, UMEeKLWMX
KOMNeTeHLmm) eCTeCTBEHHOHay4HOe cofepXaHune 1 BO3HMKaLWMX nNpu
BbINOMHEHUN NPOGECCUOHANBHbBIX PYHKLINA

B peaynbtate 0CBOEHUS ONCUMMINHBI CTYAEHT:
1. DONXeH 3HaTb:

CI'IeLI,VICpI/IKy aNneMeHToopraHn4eckmnx Mmonekyn um obnapatb TeopeTn4eCKnMmn 3HaHNAMmM 06
OCOBEHHOCTSIX XMMUYECKUX CBS3EN 1 CTPOEHNN aneMeHToopraHn4eCcknx COoeNHEeHNn, CXoaCcTBe U
pas3nninn sTux eelecTB C OpraHN4eCckKMMm n HeopraHn4eCKnMm aHanoramin.

2. DONTIXEH yMeTb:
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AHannsnpoBatb 3aBUCUMOCTb VX CBOMCTB OT MONOXEHWS aneMeHTa B [lepuoanyeckoi cnucteme,
yCTaHaB/MBaTb OCHOBHbIE (PaKTOPbl CTPOEHUS], ONpeaensiolmne peakLMoHHy CNOCOBHOCTb
311eMEHTOOPraHNYeCcKnX Monekyn,

ncnonb3oBatb KpUTEPUN MCTUHHOCTUN MEXAHN3MOB UX peaKLu/M

3. DONXEH BnaneThb:

lMpremammn yCcTaHOBNEHNS 3aBUCMMOCTN PeaKLMOHHOW CMOCOOHOCTM MONEKYN OT UX CTPYKTYPbI.
OCHOBHbIMM MOHATUAMM O METOOAX CMHTE3a M DYHKLMNOHANM3aLUnmnm opraHnyeckmx npon3BoaHbIX
aneMeHToB. MeTonamMum yCTaHOBNEHNS CTPOEHMS MOJIEKY/T HA OCHOBE OAHHbIX CreKTpanbHbIX
ncecnenoBaHum.

4. nONXeH OEeMOHCTPUPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

AHannsnpoBatb NPUPOAY CBA3EN B 31EMEHTOOPraHNYECKUX MONEKynax N 06yCnoBNEHHYIO 3TUM
Crneunguky nx xmmmyeckmx peakumin. Obcyxaatb xapakTep BHYTPU- U MEXMONEKYNSPHbIX
B3aMMOOENCTBUIA U UX BNMSIHAE HA B3aMMOCBSI3b "CTPYKTypa-peakumMoHHas CnocobHOCTb-CBOMCTBO".
YcTaHaBnmBaTtb MEXaHMU3M peakunini Ha OCHOBE KMHETUYECKMX U TEPMOANHAMMYECKUX NapaMeTpoB.
BocnpuHuMaTth CyTb HOBbIX KOHLENUMIA U BO33PEHUIA B COBPEMEHHOWN (PyHOAMEHTaNbHON 1
npuKnagHon aneMeHToopraHNyeckom XmmMmm

4. CTpyKTypa u cogepxaHve AUCLUMNIUHbI/ Moayns
Ob6was TpyooeMKOCTb AMCLUMANHBI COCTABASET 2 3a4eTHbIX(ble) eanHuL(bl) 72 Yyaca(oB).
dopma NPOMEXYTOYHOro KOHTPONS AUCLMMANHBI 3a4eT B 9 ceMecTpe.

CyMMapHo no amcumnanHe MoxHo nony4ntb 100 6annos, U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCcTBO ANs [OMnycka K 3adeTy
28 6annos.

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

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

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

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

4.1 CTpyKTypa 1 comepXxaHue ayguTopHon paboTbl No gucuunnmHe/ MOaynto
TemaTtnyeckuu nnaH gucUUNIUHbI/MOAYNS

Buabl n yachbl
ayauTopHOM paboThbl,

Paspnen
Hepens MUX TPYA0EeMKOCTb Tekywme hopMbl
N .D.VII(\:IIL:.)VJIJ‘l';’r,l.IV;l'HbI/ CemecTpl.ovectpa (B 4acax) KOHTpoOnst
Nekumnn MpakTuueckmellaboparopHbie
3aHATUSA pa6oTbl

Tema 1. Cneundpuka
1. [aneMeHToopraHnyeckmx 9 1 2 2 0
MONEKYN U NX peakunii.

Tema 2. Xumnyeckune

CBSA3M B OpraHnN4yeckux u
2. [anemMeHToOopraHnyeckumx 9 2 2 2 0
COEeONHEHUSX.
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Buabl n yachbl

ayauTopHOM paboThbl,

MX TPYAO0EMKOCTb
(B yacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyecknellaboparopHbie

3aHATUA pa60Tu

Tema 3. CTpykTypa
3NEMEHTOPraHNYeCcKmX
MOJIEKYN U NX
peakLoHHas
CMOCOBHOCTb.

YCTHbIN onpoc

Tema 4. Obwwuin aHann3
9NEKTPOHHOM 1
NPOCTPaHCTBEHHOW
CTPYKTYpbl
opraHn4yeckumx
NPON3BOOHbIX
3N1EMEHTOB Kak
QOYHKLIMN NONIOXEHUS
aNneMeHTa B
[Mepuoanyeckon
cucreme.

Tema 5.
MpencrasneHns o
B3aUMOCBSI3M MexXay
CTPOEHVEM U
peakLuMOHHOM
cnocobHocTbio 0C.

KoHTponbHas
paboTta

Tema 6. OpraHunyeckme
NPOn3BOLHbIE
anemeHToB | n Il rpynn.

Tema 7. OpraHunyeckne
Npon3BOAHbIE
anemeHTOB Il rpynnbl.

Tema 8. OpraHunyeckme
NPOn3BOOHbIE
anemeHToB |V rpynnbl.

TecTnposaHue

Tema 9.

. |PoccopopraHnyeckune

coeanHeHnA.

Pedpepar

10.

Tema 10.
OpraHuyeckue
NPOn3BOAHbIE
nepexonHbIX MeTansos.

10

Tema . UTorosas
doopma KOHTpoOns

3avert

NTtoro

20

22

4.2 CopepxaHvue oUCLUNMUHDI
Tema 1. Cneumncdouka anemMeHToOpraHM4YeCKMX MoNeKkyn u ux peakLun.
NleKLuMoHHOoe 3aHsiThe (2 yaca(os)):

Cneumnduka anemMeHToopraHn4Yeckmx Monekyn n nx peakuuin. ObnacTb aneMeHTOOpPraHN4eCKoN
XUMUW 1 €€ MECTO B pSOY APYTUX XMMUYECKUX amcumnand Cneundonyeckmne Tunbl CBA3EN U CTPYKTYP
Kak BeposiTHasi OCHOBA CaMOpPa3BUTMS MaTePManbHOro MMpa: NO3NTUBHBLIE U HEFrATUBHbIE
nocneacTBuS.

PernctpaunoHHbin Homep 762117
Crtpanuua 5 us 12.
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npaKkTudeckoe 3aHsitne (2 yaca(os)):

CxoAcTBO 1 pasnuyme B CBOMCTBAX OPraHMYeCKmX N a1EMEHTOOPraHNYEeCKUX MONEKYI.
Tema 2. XuMnyeckue cBsi3n B OpraHM4eCKMX v 3afieMeHTOOpraHUYeCKnx coeanHeHUsNX.
JNIeKLMOHHOe 3aHsiTne (2 4yaca(os)):

XUMnYeckne CBsI3n B OPraHNYeckmx 1 aIeMeHTOOPraHMYeckmx coeanHeHunsix. Xapaktep cBasu
yrnepoa- afeMeHT B 3aBUCUMOCTY OT MONOXEHUs anemMeHTa B MNeproanyeckon cucteme.
MHOroLLeHTPOBbIE MHOTO3MEKTPOHHbIE CBA3N.

npaktnyeckoe 3aHsitne (2 4aca(os)):

[MpaBuno 18 anekTpoHOB

Tema 3. CTpyKTypa 3/1eMEHTOpPraHu4eckKmux MoneKkysn n nx peakLLMoHHas CrocobHOCTb.
JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

CTpyKTypa 3N1eMeHTOopraHnYecKmnx Monekyn n nx peakumoHHasi cnocobHocTb. MpocTpaHCcTBEHHAs U
anekTpoHHas cTpykTypa S0C, nx B3aumMoobycnoBneHHoCTb. Knaccndmkaumst opraHnyeckmnx
NPON3BOOHbIX HENEPEXOAHbIX N NEPEXOOHbIX METANOB.

npaKkTudeckoe 3aHsitne (2 yaca(os)):
Tvnbl NUraHooB B KOMMNIEKCAX MPEXOAHbIX METANOB

Tema 4. O6LMIA aHANU3 3NEKTPOHHOM M NPOCTPaHCTBEHHOW CTPYKTYPbl OpraHUYeckKmnx
NPOU3BOLHbIX 3/IEMEHTOB KaK (PYHKL MM NONoXeHUs anemeHTa B Meprmoanueckon cucteme.

neKuMnoHHoe 3aHsiThe (2 yaca(os)):

Mpasunno OB3I1, BinsHWe NnonoxeHns anemeHTa B [Neprnoanyeckon cucteme Ha popmy obpasyembix
UMM MOJIEKyn

npaKkTudeckoe 3aHsitne (2 yaca(os)):

O6wmit aHanM3 aNeKTPOHHOW 1 MPOCTPAHCTBEHHOM CTPYKTYPbl OPraHN4ecKmnx Nporn3BOAHbIX
3NeMEHTOB Kak PYHKLIMM NONOXeHUs aneMeHTa B [Nepuonmnyeckoin cncteme. Teopust oTTankmBaHus
BaNIEHTHbIX 3NEKTPOHHbIX Nap. MpuHUMn n3onobanbHoM aHanoruu.

Tema 5. MNpepncraBneHnst 0 B3aMMOCBSI3U MeXAY CTPOEHUEM U peakKLMOHHOM CMOCOGHOCTLIO
30C.

JNleKLMOHHOe 3aHsiTne (2 4yaca(oB)):

MpencTtaBneHns o B3anMMOCBA3N MeXay CTPOEHNEM 1 peakUMoHHO cnocobHocTbio DOC.
OcobeHHOCTN peakumMoHHoM cnocobHocT SOC: KOHLEeNuUMs aneKTpooTpuLaTeIbHOCTH,
MeTacTabunbHble U rMnepBaneHTHbIE CTPYKTYPbI.

npakTnyeckoe 3aHsitne (2 4aca(os)):

Teopusi OTTANKMBaAHNS BaNEHTHbIX 3NEKTPOHHbIX Nap

Tema 6. OpraHuyeckue nponssogHbie aneMmeHToB | u Il rpynn.
NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

MeToabl CMHTE3a, SNEKTPOHOAEULNTHBIE CTPYKTYpPbI,. CBONCTBA OpraHNYeCcKmnx Npon3BOaHbIX
NUTNS, HATPUS, MarHns n pTyTu. Peakummn 3amelleHns, NpucoeaHeHNs No roMo- U reTepoaTtoMHbIM
KpaTHbIM CBA35M. LInHKopraHnyeckme CoOeiMHEHNS: CUHTES, MCMONb30BaHME B OPraHNY4eCKOM
CUHTESE.

npakTnyeckoe 3aHsitne (2 4aca(os)):

CTpykTypa opraHM4yeckmx NpomssoaHbIX anemMeHToB | 1 |l rpynn.
Tema 7. OpraHuyeckue nponssoaHbie aneMeHToB Il rpynnbl.
JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

CTpykTypa ruapuaoB v ankunnpon3eoaHblx 6opa 1 antoMUHNS, SneKTPoHO0eULNTHOCTD,
aT-koMmnnekcbl. Peakuuu, rmopo- n kapboantoMmHuposaHne. CoennHeHms 6opa 1 antoMUHNS B
OpraHM4YeckoM CUHTESE.

npakTnyeckoe 3aHsitne (2 4aca(os)):

Katanutuyeckme ceoricTea Npon3BOLHbIX antoMuHNS. CtepeperynspHas nonuMepmsaums Ha
katannsartopax LUnrnepa-Hartrta. Peakuns Cyasykw.

Tema 8. OpraHuyeckue nponssoaHbie aneMeHToB |V rpynnbl.
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NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

ObLwas xapakTepucTrka, \3MEHEHUSI XapakTepa CBSI3N U CBOWMCTB MOJIEKYN B rpyrne.
KpeMHuiiopraHnyeckne coeauHeHns: rmapuabl, ankuibHble NPON3BOAHbIE, COEANHEHUS CO CBSI3bIO
KpeMHuin - retepoaToM. MNpobnema "KpeMHMEBOM Xn3HN". CUNOKCaHbI, METaNOCUIOKCaHbI.
CoennHeHNs HU3LWe 1 BbiCWel KOopaAMHALUN.

npakTudeckoe 3aHsitne (2 yaca(os)):

Ponb runepeaneHTHbIX UHTEPMEANATOB B peakunsx NPUCoeAnHEHUS 3IMMUHNPOBAHNS B XUMUN
KpeMHunopraHnyeckmx coeagnHeHun. Peakuns CummoHca-Cmurta.

Tema 9. PochopopraHuyeckme coeguUHEHUs.
JNIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

CTPYKTYpPHbIE N 3NIEKTPOHHbIE XapakTepUCTUKM OCHOBHbIX TUNoB ®OC. docgaankmHbl
doochaankeHbl. poctuHbl, dpocdunTbl. Peakuun Apbysosa, Munxasnuca - bekkepa, Nynosuka,
Abpamosa, KabayHuka - dunaca. MponssoaHble KNCNOT doocdoopa 1 npobnema XMMmn4eckon
6e30nacHOCTW. TOKCUYHbIE COeaMHEHNS doocdhopa: NECTULMAbBI, NeKapCTBEHHbIE NpenaparThl,
AN0XUMUKATbI, POCTPEryNaTOpbI.

npakTnyeckoe 3aHsitne (2 4aca(os)):

Xummyeckoe opyxue, akonornyeckmne npobnemsi, "xemopobus" n "xemoannnons".

Tema 10. OpraHuyeckue nNpom3BoaHbIe NEepexoaHbIX MeTassoB.

JNleKLUMOHHOEe 3aHsiThe (2 yaca(os)):

|/|CTOpI/I9I MeTannoopraqueCKoM xummn. Curma n nmu-KoMnnekcbl. ArocTM4eckoe CBsi3biBaHME.
Karanutmnyeckne peakunm Kpocc-co4yeTaHunda u Kap60HVIJ'II/IpOBaHI/IFI.

npaktudeckoe 3aHsitne (4 yaca(os)):

OLOHO3NEKTPOHHbIE NUraHObl, peakuMoHHast CnocobHOCTb: curma-komniekos. OneuHoBble
KOMM/IEKCbI 1 UX NMPUMEHEHME B NMPOMBILWIEHHOM OPraHn4YeckoM cuHTe3e. [IMeHoBblie KOMMIEKCbI:
LinknobyTtanmeH n npobnema apomaTniHocTh. LinknoneHTagmeHmnbHbIe KOMMIEKChl U apeHOoBbIe
KoMnnekcbl: MpoMbIWNeHHbIA MeTaNNOKOMMNEKCHbIA KaTtanna: Peakuumn BOCCTaHOBNEHNS,
XuparbHble KatannaaTopbl U CTEPEOKOHTPONMPYEMbIE NpoLecchl 1 Nnpobnema 6e30nacHOCTH.

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSITe/IbHOM paboTbl AUCLMMINHBI (MOLYNISA)

Buabi
N Paspen Cemect Hepnens | camocTositensHon [TpyA0eMKOCTb ;%%%:L';?:;E:g;
AducuunnuHel pcemecha paboTbl (B yacax) 260ThI
CTyOeHTOB P

Tema 3. CTpykTypa
9/IeMEHTOPraHN4yeckmnx

3.[Monekyn n nx 9 3 HS}HJSJOBOK,-? '; c 6 YCTHbI onpoc
peakunoHHas y y onpocy
CMoOCOBHOCTb.
Tema 5.
lMpencrtasneHus o

5 [B3a1MOCBA3MN MeX Ay 9 5 Egﬂggg:ﬁ%; 8 KoHTponbHas

‘lcTpoeHmem n a6oTe paboTta

peakLUNOHHON P
cnocobHocTbio S0C.
Tema 8. OpraHuyeckue

8./[npon3BoaHbIE 9 8 :gg?g:gﬁ; o 8 TecTuposaHue
anemeHTOB |V rpynnbi. P
Tema 9.

9.|®PochopopraHuyeckmne 9 9 ”ggng_?Ka K 8 Pedpepar
coeguHeHus. P pary
Ntoro 30
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5. O6bpazoBarenbHble TEXHONOMMU, BK/IOYAsA MHTEPaKTUBHbIEe hopMbl 06yUYeHUs
9kcnpecc-onpochl BO BPEMS NIEKLIMIA, HAanpaBneHHble Ha NMoBbIWEHNe akTUBHOM paboThbl CTYAEHTOB U
obpaTtHol CBS3M C ayAMTOPUEN.

Pa3bop KOHKpeTHbIX MexaHn3MoB peakuuini S0C, obecneynBatoWwmx yCBOEHNE METOLONOMM
YCTaAHOBNEHMS CBA3WN "CTPOEHME - peakUMOHHasi cnocobHOCTb - CBONCTBO"

6. OLuEeHOUHble CPeACcTBa AJ1sl TEKYLLLEro KOHTPO/S yCneBaeMOCTH, MPOMEeXYTOUYHOM
aTTecTauum No UToram 0CBOEHUS OUCLUNMMHDBI M yYyeOHo-MeTooMUYeckoe obecneyeHune
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. Cneumndouka aneMeHToOpraHM4YeCKMX MoNeKky”n u ux peakLun.

Tema 2. XumMunyeckue CBsI3M B OpraHU4YeCKUX U 3/1eMeHTOOpPraHn4Yeckux coe uHeHUsIX.
Tema 3. CTpyKTypa anemeHTopraHu4eckux Monekyn u ux peakLMoHHasi CnoCO6HOCTb.
YCTHbI ONpOC , NPUMEPHbIE BOMPOCHI:

1. Y70 Takoe anemeHToOpraHnyeckoe coeanHeHne 2.0co6eHHOCTU NPOCTON CBA3N SNEMEHT-YINEPOL
3.KoHuenums anekTpooTpuruatensHocTy 4.CX0ACTBO 1 pasnnyme CTpyKTypbl OpraHNyeckmx 1
311eMEHTOOPraHNYeCKNX MONEKYN

Tema 4. O6wWMIA aHANN3 3NEeKTPOHHOW M NPOCTPAHCTBEHHOW CTPYKTYPbl OpraHn4eckmnx
NPOM3BOAHbIX 3/IEMEHTOB KaK (OyHKLIMM NONoXeHUs anemeHTa B Meprnoanyeckon cucreme.

Tema 5. MNpepncraBneHnst 0 B3aMMOCBSA3M MeXAY CTPOEHUEM U peakLMOHHOM CMOCOOHOCTbIO
30C.

KoHTponbHas paboTta , npuMepHble BONPOCHI:

1. lMonspHOCTb, ANMHA 1N SHEPTUS CBA3M YrNepoa-9NeMEHT U X UBMEHEHWE B rpynne 1 nepuoge. 2.
MporHoaunpoBaHns Tunos peakuunin 90C B 3aBUCUMOCTN OT XapakTepa CBA3W Yrnepoa-anemMeHT. 3.
OneMeHTaankeHbl 1 -ankuHbl. 4. [MnepBaneHTHOCTb 1 anbTepHaTuBHble Mogenu ceasenn B 90C.

Tema 6. OpraHuyeckue nponssoaHbie aneMmeHToB | u Il rpynn.
Tema 7. OpraHuyeckue nponssoaHbie aneMeHToB Il rpynnbl.

Tema 8. OpraHnyeckue npousBoaHbie 3neMeHToB IV rpynnbl.

TecTupoBaHue , NpMMEpPHbIE BOMPOCHI:

1. \ameHeHue xapakTepa cBsi3n anemeHT-yrnepon B IV rpynne. 2. CX04CTBO U pas3nuyuns B
MexaHn3Max peakuuii coeanHeHnin yrnepoaa n kpemHus. 3.KpeMHuiiopraHmyeckme 3almTHble
rpynnbl. 4. Peakumm npoTo- 1 ranonanemMeTanivpoBaHmsl.

Tema 9. PoccopopraHuyeckme coeguHeHuUs.
Pedpepart , npumepHble BONPOCHI:

1. Nctopms passutusa n obnactu npumeHeHns ®OC. 2. CoennHeHns gooccopa HU3KOIA
koopavHauun. 3. Bknapg y4eHbix KazaHCKon XMMNYECKO WKOobl B XuMuio dpocgoopa. 4. brioakTneHble
coeanHeHus doocgpopa -nectTmunabl, repbuumabl, NekapcTBEHHbIE NpenapaTthbl, XMMUYECKOEe OpYyXKe.
5. CoeaovHeHuns naTn- n WecTUKOoOpAMHUPOBAHHOIO hocdopa.

Tema 10. OpraHuyeckue nNponm3BoaHbIe NEepPexoaHbIX METaoB.
Tema . UToroBasi oopma KOHTpOnS

MpuMepHbIe BONPOCHI K 3a4eTy:
BOMPOCHI K BAHETAM U KOHTPOJ/1IbHbIM PABOTAM

1. O6nactb xumumn 30OC, ee MECTO B pSLY APYrMX XMMUYECKUX AnCUMNAnH. OTKpbITUE, MPUMEHEHME,
3HaveHue J0C.

2. Tunbl cBA3en B OpraHn4eckunx n aneMeHToopraHn4yeckmnx Mmonekynax.

3. MHoroueHTpoBble ¢cBsA3un B OOC. Npasuno 18 anekTpoHoB. [aTnBHOE 1N 4OHOPHO-aKLENTOPHOEe
B3aMMoOencTeume.

4. MNpobnema ces3m B SOC B cBETE pa3Myumns B 3N1eKTPOOTPULATENBHOCTN 3IEMEHTOB; 3aBUCUMOCTb
OT MOMOXEHUS B rpynne 1 Neproae.
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5. KpaTHble CBA3W yrnepos - 9NEMEHT, 3/IEMEHT - 3IEMEHT.
6. OCOBEHHOCTUN XUMUYECKUX CBA3EN YrNepos - NEPEXOAHbIA MeTan.

7. ONekTpoHHas 1 npoctpaHcTBeHHas cTpykTypa SOC kak OyHKUMSA NONOXEHNS dNeMeHTa B
[Mepuoanyeckon cucTeme.

8. I'Ipmpo,ua CBA3U MeTann - nnraHg, KﬂaCCI/ICpVIKaLI,VIﬂ opraHn4eckunx npon3BoAHbIX MNepexonHbIX
MeTa1NIoB.

9. Obwas xapakTepucTka CTPOEHMS 1 CBONCTB akTUBHbIX METANNOOPraHNYECKNX COEANHEHWIA -
NPOW3BOAHbIX 3NEeMeHTOB rnasHbix noarpynn | n Il rpynn.

10. Mpupoaa cBs3m poccop - yrnepon. Oblas xapakTeprucTuka opraHNYeCcKnx NpPonM3BoaHbIX
goocagpopa.
11. DnekTpooTpULAaTENbHOCTL 9EMEHTOB N €€ NPOSIBEHNE B 9NEMEHTOOPraHNYECKOM XMMUN.

12. Cx0ACTBO M pasnunyne xapaktepa XMMNYeCKon CBA3M B OPraHNYeCKMNX U 3N1EMEHTOOPraHNYECKNX
Monekynax.

13. MpuHuUMn n3onobanbHOW aHanornm 1 Npobnema NPOCTbIX U KPaTHbIX CBS3€el B
9N1IEMEHTOOPraHN4YeCckomn XMMnNN.

14. Xapaktepuctmka npocToi CBA3W yrnepoa-a/ieMeHT.

15. CoBpeEMEHHOE COCTOSAHME XUMNW 3NIEMEHTAANIKEHOB W -aNnKWUHOB.

16. MHOroueHTpoBble MHOrO3NEKTPOHHbIE CBA3U KOHLUEMNUNS rMnepBaneHTHOCTH.
17. AKTVBHbIE METANNOOPraHN4yeckme coeanHeHns - obwas xapakrepucTmka.
18. PTyTbOpraHnyeckne coeanHeHus.

19. LlmHkopraHnyeckne coeHeHns

20. MarHuiopraHnyeckue coegHeHns

21. OpraHunyeckue npon3BoaHble bopa.

22. AntoMrHMInoOpraHn4yeckne coeanHEHNs.

23. Obwas xapaktepucTika Npon3BoaHblx anemMeHToB |l rpynnbl. 9nekTpoHoAeULNTHBIE
MOMEKY/bI.

24. Obwas xapakTepucTvka npon3BoaHbIX anemeHToB |V rpynnbl. MNpobnema
"KpeMHUMopraHn4eckom XnaHm"

25. KpeMHuiiopraHm4yeckmne coeanHeHmsl.

26. CoenHeHNs 0HO- 1 OBYXKOOPANHUPOBAHHOIrO doocdoopa. PakTopbl cTabunbHOCTM 1 0bwWwas
XapakTepucTnka peakLmoHHOM CnocobHOCTH.

27. Obwas xapakTepucTika Npon3BoaHbIX TPEXKOOPAMHUPOBAHHOMO ddocdopa, CXOACTBO U
pasfnuyme ¢ aHanorn4yHbIMM CoeaMHeHmsIMN a3oTa. brugunbHoCTb.

28. MNonHble dooccomnTbl. Peakunsi Apbysosa. PaboTbl y4eHbix KadaHCKOM XMMUYECKO WKONbI.
30. Obwas xapakTepncTika Npon3BOAHbIX YETbIPEXKOOPANHMPOBAHHOIO dhocdopa.
31. Obwas xapakTeprcTmka OpraHN4eckmnx NPon3BOLAHbIX NMEPEXOOHbIX METAJIOB.

32. o-Komnnekcbl nepexoaHbix MeTannoB. PakTopbl cTabunbHOCTW, NPUPOLA CBS3U, XUMUYECKME
cBoOWCTBA.

33. OnedorH kak nuraHg B KOMMAAEKcax NepexonHbIXx MeTannoB. VIaMeHeHns B CTPYKTYpeE U
cBoOKicTBax onedounHa B pedynbrtare KoopanHalmu.
34. MeTannokoMnneKkCHbIA Katanns n ero NpMMeHeHne B TEXHONOMMYeCckux npoweccax.

7.1. OcHOBHas nuTteparypa:

1. SnbweHbpoiix K. MeTannoopraHmyeckas xmmMns [OneKTpoHHbIA pecypc] : . ? OnekTpoH. aaH. ? M. :
'Nabopatopust 3HaHwiA' (paHee 'BNHOM. Nlabopatopust 3HaHuin'), 2014. ? 745 c. ? Pexum poctyna:
http://e.lanbook.com/books/element.php?pl1_id=50536 ? 3arn. ¢ akpaHa.

2. PeytoB, O.A. OpraHuyeckas xmmus : B 4-X 4acTsx : y4eOHVK ANst CTYAEHTOB BbICWIMX YYEOHbIX
3aBeneHuin, obyyarowmxcs no HanpaeneHuto n cneumanbHoctn 'Xummns' / O. A. Peytos, A. J1. Kypu, K.
M. bBytnH .? 5-e n3a. ? Mockea : BUHOM. Jlabopatopus 3HaHuiA, 2014 .7 ; 22 c™ .? (Xumms) .? ISBN
978-5-94774-611-2.4. 1 .7 [2014] .? 566, [1] . : un.
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[Mporpamma gmcumnnuHbl "XuMns aneMeHToopraHuyeckmux coeamHeHnin; 04.05.01 dyHaameHTanbHas U NpuknagHas xmMus; npogeccop,
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3. PeytoB, O.A. OpraHuyeckas xvmus : B 4-x 4acTsX : y4eOHUK ONs CTYAEHTOB BbICIIMX YHEOHbIX
3aBefeHuin, obyyatowmxcs No HanpaeneHuto 1 cneumanbHoctn 'Xumms' / O. A. Peytos, A. 1. Kypu, K.
M. bytnH .? 5-e n3a. ? Mockea : BUHOM. Jlabopatopus 3HaHwuiA, 2014 .7 ; 22 c™ .? (Xumms) .? ISBN
978-5-94774-611-24. 2.7 [2013] .? 622, [1] C. : un.

4. PeytoB, O.A. OpraHuyeckas xmmus : B 4-x 4acTsX : y4eOHUK ONS CTYOAEHTOB BbICIUMX Y4EOHbIX
3aBeneHuii, obyyarowmxcs No HanpaeneHuto n cneumanbHoctn 'Xummns' / O. A. Peytos, A. J1. Kypu, K.
M. BytuH ; Mock. roc. yH-T um. M. B. JlomoHocoBa .? Mockea : BUHOM, Jlabopatopus 3HaHwmin, 2014
.?; 22 .7 (Knaccuyeckuii yHnBepcuTeTCcKuii yuebHuk / pen. coset: B.A. CanoBHuuunii [n gp.]) 4. 3.7
2-e n3n. ?[2014] .7 543, [1] c.

5. PeyToB, O.A. OpraHuyeckas xvmums : B 4-x 4acTsX : y4eOHUK ONsi CTYAEHTOB BbICIUMX YHEOHbIX
3aBefeHuin, obyyatowmxcs no HanpaeneHuto n cneumanbHoctn 'Xumms' / O. A. Peytos, A. 1. Kypu, K.
M. BytuH ; Mock. roc. yH-T um. M.B. JlomoHocosa .? Mocksa : BMUHOM, NNabopatopust 3HaHwii, 2014
.7 ;22 .7 (Knaccuyeckuii yHuBepcuTeTckuin yuebHuk / pen. coset: B. A. CagoBHuuwii [n op.]) Y. 4.7
[2014] .? 722, [4] c.

6. Cemuukos [O. [1. BBegeHne B XMuUio NONMMEPOB [DNEKTPOHHbIN pecypc] : yiebHoe nocobue /
Cemunkos tO. [., Xunbuos C. ®., 3aiues C. L. ? OnektpoH. oaH. ? Cl16. : JlaHb, 2014. ? 223 ¢. ?
Pexwum poctyna: http://e.lanbook.com/books/element.php?pl1_id=4036 ? 3arn. ¢ akpaHa.

7.KnenuH B.W. BoicokoMonekynsipHble COeANHEHNS: y4ebHuk. - 2-e nag., ncnp.- Creé.:Jlavs, 2013. -
512 c. http://e.lanbook.com/books/element.php?pl1_id=5842

8. Toy6 M. MexaHun3mbl HeopraHudeckmx peakunii /M. Toy6, I1x. Bepaxecc ; nep. ¢ aHrn. -9n. uag.
- M. : BMUHOM.Nabopatopus 3HaHwmii, 2012. - 678 c.
http://e.lanbook.com/books/element.php?pl1_id=8697

7.2. JlononHuTenbHasa nuteparypa:

1. CnpotkumH O. C.OBoNOUNSA TEOPUN XMMUYECKOTO CTpoeHms BewecTsa A.M. bytneposa B
YHUTAPHYKO TEOPUIO CTPOEH. XUMWY. coef. (OCH. eanH. Xumnn): MoHorpadgoms [DnekTpoHHbI pecypc] /
O.C. CupoTkuH. - M.: HAL MH®PA-M, 2013 - 247c.: 60x88 1/16. - (Hay4yHas mbicnb). Pexum
noctyna: http://znanium.com/bookread.php?book=420415

2. llepbuHa A. 3. OpraHnyeckas xumusi. OCHOBHOI Kypc.: Y4ebHMK [DnekTpoHHbIl pecypc]. / A.9.
LLepbuHa, J1.I'. MaTyceswny; MNoa pen. A.9. WepbuHebl. - M.: HAL MH®PA-M; MH.: HoB. 3HaHue,
2013. - 808 c. - (Bbicwee obpasoBaHue: bakanaepuar).

Pexwum poctyna: http://znanium.com/bookread.php/book=415732

3.Azapos B.W., bypos A. B., OboneHckas A. B. Xumns opeBecuHbl 1 CUHTETMYECKMX NONMMEPOB. -
2-e n3na., ucnp.- Cr16.:JlaHb, 2010. - 624 c. http://e.lanbook.com/books/element.php?pl1_id=4022

7.3. UHTepHeT-pecypcChbl:

WHTEPHET-NEKLNN MO XNMUN SNEMEHTOOPraHNYECKNX COEANHEHNIA -
http://www.scs.uiuc.edu/white/index.php?p=Ilectures

NcTopunsa ctaHoBneHne xuMum dhocqopopraHNyecknx CoOeanHEHNA -
http://www.pereplet.ru/nauka/Soros/pdf/9607_039.pdf

Katanor nuTeparypbl N0 METANNOPraHNYECKON XUMUN -
http://web.uvic.ca/~mcindoe/423/423syllabus.html

Knaccundpmkauns goocpopopraHmyeckux coegmHeHni - http://www.reakor.ru/leos/base/eos09.html

MWPOBbLIE HOBOCTW B XMMUWN 9NEMEHTOOPIraHNYECKNX COeANHEHWNI -
http://www.chemport.ru/chemnews.php?tag=elementorganic_chemistry

CVHTE3 N aHTMOKNCNUTENBbHbIE CBOMCTBA OOCHOPOPraHNYECKNX COEANHEHWIA -
em.kstu.ru/butlerov_comm/vol1/cd-al/data/jchem&cs/russian/pdf/no1/83-92

XuMU§a aneMeHToopraHn4yeckmx coeguHeHun - http://www.chem.isu.ru/leos/base/eos01.html

9NEMEHTOOPraHNYecKas XMmMms: HOBOCTU XMMNYECKOW HayKu -
http://www.chemport.ru/chemnews.php?tag=elementorganic_chemistry
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8. MarepuanbHo-TexHU4eckoe obecrneyeHue oUCLUMNINHbI(MOAYS)

AL

OcBoeHune oncunnnnHbl "XnMms 9NeMEeHTOOpPraHN4eckmnx coegnHeHN npennonaraert
ncnonb3oBaHme cnegywowero marepmnanbHO-TEXHNYECKOIro obecneveHuns:

MynbTumMeauiiHas ayautopus, BMECTUMOCTbO 6onee 60 yenosek. MynbTumMeauiiHas ayantopums
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €ANHON CUCTEMON ynNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS 1 BU3yanu3auum noboi Buaeo n ayamno
NHdpopMauuu, NoyYeHNs 1 nepenayn 3MeKTPOHHbIX JOKYMEHTOB. TUnoBas KOMMiekTaums
MyNbTUMEONAHON ay AUTOPUN COCTOUT U3: MyNbTMMEOMIHOrO NPoeKTopa, aBTOMaTN3NPOBaHHOIO
NPOEKLIMOHHOrO 3KpaHa, akyCTUYECKON CUCTEMBI, a TAKXe MHTEPaKTMBHONM TpMbyHbI NpenonaBsartens,
BK/IlOYaloLWen Ta4y-CKPpMH MOHUTOP C AMaroHasnblo He MeHee 22 OloIMOB, NepCcoHasbHbI KOMMbIOTEP
(Cc TexHnyeckmnmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJoepeHL-MUKPOOH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHMeM, MHTEPAENCHI
noakntouermns: USB,audio, HDMI. MiHTepakTMBHas TpmbyHa npenoaaBaTtens SBnsieTCcs KNo4eBbIM
3N1EMEHTOM yrpaBNeHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EAMNHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. lNpenonasartens MMEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NIEKLMMW, MPaKTUYECKUE
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHLMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 OOCTYMHOW ANSt HUX POPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPAKTMBHbIX CPeACTB 0Oy4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTusHbIX pecypcoB. MynbTumMeguinHaa ayautopus Takxke ocHalleHa WupPOoKOrnonoCHbIM
LOCTYIMOM B CETb MHTEpPHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3MOHHOE NPorpaMmMHoe obecneyeHue.

KomnbloTepHbIl knacc, npeacraensowmii cobon paboyee Mecto npenogasartens n He meHee 15
paboymx MECT CTYAEHTOB, BK/HOYAOLWMX KOMMbIOTEPHbINA CTON, CTYN, NEPCOHANbHbBIA KOMMbLIOTEP,
NVLEH3NOHHOE NporpaMmMHoe obecneyeHne. Kaxabiii KOMNbOTEP MMEET WNPOKOMONOCHbIA OOCTYN B
ceTb NHTepHeT. Bce koMnbioTepbl NOAKNIOYEHbI K KOPNOpaTuBHOM KoMMbioTepHon cetn KDY n
HaxoOsTCs B €4MHOM OOMEHe.

Y4yebHo-MeToOmnyeckas nutepatypa ans JaHHOW OMCUMNAVHBI UMEETCS B HANNYUK B
3NEKTPOHHO-6MbNnoTeyHol cucteme "KHuradoHa", 4OCTYN K KOTOPOW NPeaoCcTaBneH CTyaeHTaM.
OnekTpPoHHO-6MbNnoTeyHas cuctema "KHuradoHa" peanvayeT neranbHOe XpaHeHue,
pacnpocTpaHeHne 1 3aWwmnTy UMPOBOro KOHTEHTA y4ebHO-MEeTOAMYECKON NMTepaTypbl Onsl By30B C
ycnoeueM obs13atenbHoOro cobntoaeHns aBTopckmx U cMexHbix npas. KHuradoHn obecneynsaet
WNPOKNIA 3aKOHHbI OOCTYN K HE06X0AUMbIM A5s 06pa3oBaTenbHOro Npouecca N3naHusm ¢
MCMNONb30BaHNEM NHHOBALIMOHHBIX TEXHONOMMIA 1 COOTBETCTBYET BCeM TpeboBaHmsaM HoBbix PIrOC
BIMO.

-NeKUnoHHas ayanTopus ¢ MHTEPakTUBHOWM OOCKOW__
- HOYTOYK
- MyNbTUMEONIAHbIA NMPOEKTOP

Mporpamma coctaeneHa B cootBetcTBum ¢ TpeboBaHnsmm ®rOC BIO n yyebHbIM nnaHoM no
cneunanbHocTn: 04.05.01 "dyHpameHTanbHas U npuknagHas xvmmusa" n cneumannsaumm
AHanutnyeckas xmmms .
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Mporpamma ancumninHbl "Xumnsa aneMeHToopraHnyeckmux coeguHernin’; 04.05.01 dyHnameHTanbHas n npyuknagHas XmMuns; npogeccop,
I.H. (npodheccop) Yepkacos P.A.

ABTOpP(bI):

Yepkacos P.A.

v 201 __r.

PeueH3eHT(bl):

MankunH B.W.

v 201 __r.
Peructpauwno 1 Homep 762117 AEKTPOHHBH
Crpannia 123 12. T88 VHHEBEPCHTET
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