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IMPOI'PAMMA-MUHUMYM
KaHIUAATCKOTO SK3aMeHa MO CIeUUaIbHOCTH
1.4.1 Heopranudeckasi XuMus

B ocHOBy Hacrosiield nporpaMMsbl MOJOKEHBI CIEAYIOIINE AUCUUTLIAHBL
Cospemennble Memoobl UCCIEO08AHUsL HeopeaHuyeckux eewecms, Xumus f-
anemenmos, TenOeHyuu paszeumus COBPEMEHHOU HeOP2AHUYeCKOU XUMUU,
CmpykmypHas Xumusi KOOPOUHAYUOHHBIX coeduneHutl, OCHOBbI meopemuiecKou
HeopzaHuueckou xumuu, Hanoxumus HeopeaHuueckux coeOuHeHuu, a Mmakice
npocpammbl. COOMBEMCMBYIOWUX KYPCO8 JIeKYUU, YUmaemvlx HaA XUMUYECKUX
Gaxyrbmemax yHUBEPCUMEMOS.

Hepequb TEM M BOIIPOCOB AJA MOATOTOBKH K KAaHAUIATCKOMY 3K3aMCHY

Tema 1. Ilepuoanueckuii 3akon .M. MeHae/ieeBa U CTPOCHHUE aTOMA.
XuMH4YecKasi CBA3b M CTPOCHUE MOJIEKYJI

1.1. OcHoBHBbIE NPEACTABIECHUS O CTPOEHUHU aToMa. BonHoBast pyHKIUS 1
ypaBHeHue IllpenunHrepa. KBaHTOBBIE uMcCIIa, paaudagbHOE W YIVIOBOE
pacrpeeneHre eKTPOHHON TNIOTHOCTH. ATOMHBIE opOuTanu (S-, p-, d- u f-AO),
UX DHEPIMM WM TpaHUYHbIC NOBEPXHOCTU. Pacnpenenenue anektpoHoB 1o AO.
[MpuHuyn muHuMyMa sHeprud. [lpunmun Ilaynu. ATOMHBIE TEpPMBI, MPABUIIO
Xynna. CoBpeMeHHass (OpMyJIMPOBKa MEPUOJUYECKOr0 3aKOHA, 3aKOH Mo3iw,
CTPYKTypa NEPUOIUYECKON cUcTeMbl. KOpOTKO- M JIIMHHONEPUOIHBIN BapUaHTHI
nepuoanyeckoi Tadbmmuel. Ileproasl U rpymnmbl.

1.2. 3akoHOMepHOCTH W3MEHEHHs (yHIAMEHTAIbHBIX XapaKTEPUCTHK
aTOMOB: aTOMHBIX M HOHHBIX paJWyCOB, MOTEHIMAJda WOHWU3ALMH, SHEPIUU
CPOJICTBA K BJIEKTPOHY U JJIEKTPOOTPULIATEIIBHOCTH.

1.3. T'panunel nepuoanueckoit cuctemMbl. [IepCcreKTUBBI OTKPBITHS HOBBIX
JJIEMEHTOB.

1.4. TlepuonM4HOCTH B U3MEHEHUU CBOMCTB MPOCTHIX BEILECTB U
OCHOBHBIX XUMHYECKMX COCAUHEHUW — OKCUIOB, THIPOKCHUIOB, THUIPUIOB,
rajoreHuI0B, CyIb(HI0B, KApOUIOB, HUTPHUIOB U OOPHUIOB.

1.5. TlonsTue o npupoae XuMu4yeckou cBsizu. OCHOBHBIE XapaKTEPUCTUKU
XUMHYECKON CBA3U: JUIMHA, SHEPIHUsl, HANPABICHHOCTD, MOJIIPHOCTb, KPATHOCTD.
OCHOBHBIE THUIIBI XUMUYECKOW CBSI3H.

1.6. OcHoBHBIC TMOJOKEHHS MeToAa BaneHTHBIX cBsazeir (MBC).
['uOpuauzanus opoburaneit. HanpaBieHHOCTh, HACKIIIAEMOCTh U MOJSPU3YEMOCTh
KOBQJICHTHON CBSA3U. BIIMsHME HEMOAENEHHBIX JJIEKTPOHHBIX Map Ha CTPOCHHE
MOJIEKYH, Mozenb ['mmiecnu.

1.7.  OcHOBHBbIE MOJIOKEHUS METOJIa MOJICKYJSIpHBIX opOutanenn (MMO).
JIByXLIEHTPOBBIE JABYX3JIEKTPOHHBIE MOJEKYJISIpHbIE OpOUTANU. DHEPreTUYECKUe
nuarpamMmMbl MO TOMOSIIEPHBIX M TETEPOSJIEPHBIX JIBYXaTOMHBIX MOJEKYIL.
OHeprusi HMOHM3aUMM, MArHATHBIE M  ONTHYECKHME CBOMCTBA  MOJIEKYI.
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Muorouentposie MO, runepBajJeHTHbIE U DJIEKTPOHOACPHUIIMTHBIE MOJICKYIIHI.
[TpuHumn n30100a1bHOrO COOTBETCTBUS. KOppensimoHHble AuarpaMMsl.

1.8. HMonnas cBsa3b. MloHHas MoJenb CTpOEHUs! KPUCTANIOB, 00pa30BaHuE
MOHHBIX KPHUCTAJUIOB KaK Pe3yJIbTaT HEHAIPABJICHHOCTH U HEHACBIIAEMOCTH UOH-
MOHHBIX B3auMozacucTBuil. MoHHBIM pangnyc. OCHOBHBIE THIIBI KPUCTAIUIMYECKUX
CTPYKTYp, KOHCTaHTa MaJeiayHra, 3Heprusi HOHHOU PELIETKY.

1.9. MexmonekynspHoe B3aMMOJICHCTBUE — OPUEHTALMOHHOE,
MHAYKIIMOHHOE U JUCIIEPCUOHHOE. BomopoaHas cBs3b, ee npupoaa.

1.10. BBenenue B 30HHYIO Teoputo. OOpa3oBaHHE 30H — BaJCHTHOM U
IIPOBOJIMMOCTH M3 ATOMHBIX M MOJEKYJSIPHBIX OpOWTajel, 3ampelieHHas 30Ha.
Mertainsl U IUAIIEKTPUKH. [ paHUIIBI IPUMEHUMOCTH 30HHOM TEOPHH.

Tema 2. KommiekcHble (KOOPpAMHALIMOHHBbIE) COeITMHEHUS

2.1. OcHOBHBIE MOHATHS KOOPAWHAIIMOHHON TE€OpWHU. THUIBI KOMIUIEKCHBIX
COCMHEHUN MO KJacCU(PUKAIIMU JIMTAHJIOB, 3apsiiy KOOPAMHAIMOHHON cdephl,
YUCIly LEHTPaJIbHbIX aTroMOB. HoMeHKiaTypa KOMIUIEKCHBIX COEOUHECHUMU.
N30MepHst KOMIUIEKCHBIX COEUHEHUN.

2.2. OOpa3zoBaHMEe KOOPJIWHAIMOHHBIX COCIMHEHHM B paMKax HOHHOMN
Mozenu U npexncrtasiiecHud Jlprouca. Teopust MATKMX M KECTKUX KHUCIOT U
ocHoBanuu Ilupcona, ypaBuenue Jlparo-Beinanaa. ¥ cTOMYMBOCTh KOMILIEKCOB B
pacTBOpax U OCHOBHBIE (haKTOPHI, e onpenenstonme. KoHCTaHThl yCTOMYHMBOCTH
KOMIUIEKCOB.  JIaOMJIIBHOCT Y HMHEPTHOCTh.  ODHTPONUUHBIA  BKJIAJ B
SHEPreTUYECKYI0 YCTOMYMBOCTh KOMILJIEKCOB, COJBBATHBIM A(PPEKT, XemaTHbIN
addekT, npasmna mukioB JI.A. Uyraesa.

2.3. Ilpupomga XUMHUYECKOHN CBS3U B KOMITJIEKCHBIX KOSTHMHEHUSIX. OCHOBHBIE
moJiockeHus: Teopuu kpuctaummyeckoro nojis (TKIT). Pacmennenue d-opouTanei
B OKTa3JIpUYECKOM U TETPAIAPUYECKOM IMOJI€. DHEPrusl PacCIlCIUICHUs, SHEPTUs
CrlapuMBaHUsi U DHEPrus  CTaOWIM3alMM  KPUCTAUIMYECKUM  TOJIEM.
Cnextpoxumuueckuii psin  aurangoB. llonstue o Tteopum SAna-Temiepa,
TETPArOHAIIBHOE UCKAXKECHUE OKTAAPUUECKUX KOMILIEKCOB.

2.4. DOmueprernueckas mguarpamma MO  KOMIUIEKCHBIX — COEIUHEHUH.
[TocTpoeHne TPyNIoOBBIX OpOMTAICH W WX B3aUMOJACHCTBHE C OpPOUTAIIIMHU
LEHTPAJIbHOIO AaTOMa, G- W T-JIOHOPHBIE H  AKUENTOPHBIC JINTAHJBI.
Ucnonb3oBanne TKII u MMO nns oOBSICHEHUS ONTHUYECKUX M MAarHUTHBIX
CBOMCTB KOMIUIEKCHbIX coenuHeHud. Jluarpammbl  Tana0G3-Cyrano st
MHOTO3JIEKTPOHHBIX CUCTEM.

2.5. KapOonwnpl, MeTauiokapOeHbl,  METAJUIONEHBI,  (QYIIICPHUIBIL.
Komrutekcsl ¢ Mmakpouukimaeckumu Jimragaamu. [lonusinepusie komriekcesl. M30-
U rerepornojucoenHeHns. Kimactepsl Ha OCHOBE NMEPEXOJHBIX M HEMEPEXOIHBIX
aneMeHTOB. KpaTHbie CBSI3U MeTallI-MeTasll, IOHITHE O O-CBSI3U.

2.6. MexaHu3Mbl peaklMil  KOMIUIEKCHBIX coeluHeHuid. Peakuun
3aMEIICHUsA, OTWIEIUICHUSI W  MOPUCOCAWHEHUS JIMTaHJd, OKHUCJIUTEIbHO-
BOCCTAaHOBHUTEbHBIC PEAKIINHU. B3aMHOE BIMSHUE JINTAHAOB B KOOPAMHALIMOHHOMN
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chepe. Tpanc-Bmusame W.M. UYepnsea, muc-addexr A.A. ['punbepra.
BryTpuchepusie peakuu IMraHaoB.
2.7. IlpuMeHeHrne KOMITJICKCHBIX COSIMHEHUN B XMMHYECKOW TEXHOJIOTHH,

KaTaJIn3c, MCAUIIUHC U OKOJIOTHH.

Tema 3. O0mue 3aKOHOMEPHOCTH NMPOTEKAHNS XUMHYECKHUX PeaKIuii

3.1. OCHOBHBIE MTOHATHS U 33aJa4¥ XUMHUYECKON TEPMOAMHAMUKHU KaK HAyKH
O TMOpPEBpalllCHUSIX DHHEPrUM NpPU  NPOTEKAHUM XUMHYECKHX  PEaKIIHil.
TepMmoguHaMuyeckas CUCTEMa, MapameTpbl U (PYHKIUU COCTOSIHUS CHUCTEMBI.
IlepBblii 3aKOH TEPMOAVHAMUKW. BHYTpPEHHSAs JHEPrus M €€ U3MEHEHHE IIpU
XUMHUYECKUX M (Pa30BBIX MpeBpalieHusax. JHTanbnusa. CTaHgapTHOE COCTOSHUE U
CTaHAAPTHBIE TEIUIOTBl XMMUYECKHX peakuuil. Temnora ©  3HTAIbIHA
oOpazoBaHus. 3akoH [l'ecca. DHepruM XHUMHYECKHUX CBsi3e. TemioeMKoCTb,
ypaBHeHue Kupxroda.

3.2.  OOpatumple W  HeoOpaTHMble Tmpouecchl. BTopoil  3akoH
TEPMOAVMHAMHMKHU. DHTpONUS U ee (U3NYECKUN CMBICH, ypaBHEHHE boibliMaHa.
CranpmapTHas SHTpOIKA. 3aBHUCHMOCTb JHTPONMM OT I1APaMETPOB COCTOSIHMS.
Oneprus  ['mbG6ca. HampaBineHune  XMUMHUYECKHUX  IPOLIECCOB,  KPUTEPHUH
CaMOIIPOM3BOJIBHOTO NPOTEKaHUSl PEAKUUHA B HM30JMPOBAHHBIX U OTKPBITHIX
cucteMax. XHUMHUYECKMH MOTEHIMAI. YCJIOBHUE XHMHUYECKOIO PpaBHOBECHS,
KOHCTaHTa paBHOBecus. M30oTepma xumnueckoi peakuuu. da3oBble paBHOBECHS,
YHUCJIO CTeneHe cBoOobl, nmpaBmwio (a3 ['mb0ca. dazoBbie MUarpamMmbl OJHO- U
JBYXKOMIIOHEHTHBIX CHCTEM.

3.3. CKOpOoCTh XMMHYECKOW PEaKUWU, €€ 3aBUCUMOCTH OT INPUPOABI H
KOHLIGHTpalMu peareHroB, TemiepaTypbl. llopsgox peakuuu. KoHcTaHTbI
CKOpPOCTH U €€ 3aBUCUMOCTb OT TEMIIEpaTypbl. Y paBHEHUE AppeHnyca. DHEPIrus
aKTUBAIlMM U TOHATHE 00 aKTMBUPOBAHHOM KoMIUiekce. OOpaTUMble peaklMH.
3aKOH [EWCTBYIOIIMX Macc. BiusHHMe KaTanM3aTopa Ha CKOPOCTb pEaKIIMH.
['oMoreHHbIl U TeTepOreHHbIN Karanu3. [loHsTHEe O HEemHBIX U KOoJeOaTebHbBIX
peakumsIX.

Tema 4. PacTBOpBI U 3J1€KTPOJIUTHI

4.1. CoBpemMeHHBIE TIPEACTABJICHUS] O MPHUPOJE pacTBOpoB. OcobeHHOCTH
KUIAKUX pacTtBOpoB. [lopsAmoKk B KHUIOKOCTSAX, CTPYKTypa BOIBI M BOJHBIX
pacTtBopoB. Criennduka peakliuii B BOAHBIX U HEBOJHBIX PaCTBOpaX.

4.2. Teopusi SIEKTPOJUTUUYECKON aucconuanuu. MOHHOE NpOU3BEICHUE
BOJIBI ¥ €r0 3aBUCUMOCTb OT TeMIepaTypsl. Bogopoausiii nokasarens pH, mkana
pH. Kucnorst u ocHoBanusi. Ilporonutnueckass teopuss bpencrena—Iloypu.
ConpskeHHbIE KHCJIOTBI U OCHOBaHUA. ['muponn3. COBpEMEHHBIE B3IJIAIBI HA
IPUPOY KUCIIOT U OCHOBAHHUM.

4.3. CunbHble U clalble  3JEKTPOJUTHL.  3aBHUCHUMOCTb  CTEINEHU
ANEKTPOIMTUYECKON IUCCOLMALMU OT KOHILIEHTPAUMH, TEMIEPATypbl, IPUPOJIBI
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pacTBOpUTENIsA, MOCTOPOHHUX BJIEKTPOIUTOB. 3akoH pazdaBieHus OcTBaibla.
OcHOBHBIE OHATHUS TEOPUH CUIIBHBIX 3JIEKTPOIUTOB [lebas u XioKkKems.

4.4. IlpousBeneHue pacTBOPUMOCTH. JlMHAMUYECKOE paBHOBECHE B
HACBIIIEHHBIX PAaCTBOPAX MAJIOPACTBOPUMBIX CHIIBHBIX JIEKTPOJIUTOB U (DAKTOPHI,
€ro CMelarolue.

4.5.  DnekTpoxuMHUecKue  cBoiicTBa  pacTBopoB.  CompspKeHHbIE
OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHbBIC napshl. DNEeKTPOAHBIN MOTEHIIHAIL.
OKHCIIUTENFHO-BOCCTAHOBUTEINIbHBIE PEAKIMM M MX HalpaBlieHHE. YpaBHEHHE
Hepucra. [Inarpammel Jlatumepa u @pocra. DNEKTPOIH3.

4.6.  KommuraTuBHble  CBOWCTBAa  PAacTBOPOB  JIIEKTPOJMTOB U
HedNeKTpoNuToB. M3oToHnueckuii koagdunuent. 3akon Payna. Kpuockonus u
A0YIUOCKOTIHS, OCMOC.

Tema 5. OCHOBBI M1 METOIbI HECOPTAHUYECKOI0 CHHTE3a

5.1. IIpsiMoil CMHTE3 COEUHEHUH U3 POCTHIX BElIECTB. Peakiuu B ra30Boi
daze, BOJHBIX M HEBOJHBIX pacTBOpax, paciuiaBaX. MeToJ XHUMHYECKOTO
OCaKJCHUS M3 Ta30BOM (ha3bl, HMCIOIB30BAHUS HAJAKPUTHUYECKOTO COCTOSHHS.
3omb-reib MeTona. I'mapoTepmanbHbIi cuHTE3. TBepaodas3Hblii CHUHTE3 M €ro
OCOOCHHOCTH; HCITOJb30BaHHE MCXAaHOXMMHMUYECKOH aKTHUBAIlMM. XHUMHYCCKHE
TPAHCIIOPTHBIE PEAKIMUA JJISI CUHTE3a M OYHUCTKU BEIIECTB. POTOXUMUUYECKUE U
BJICKTPOXUMHUYECKUE METObl CuHTe3a. [IpuMeHeHume BakyymMa H BBICOKHX
napjieHU B cuHTe3e. OCHOBHBIE METO/IbI Pa3/ICJICHU U OUUCTKH BEILIECTB.

5.2. Metoasl BeIpallliBaHUs MOHOKPUCTAILJIOB U UX KJIacCU(PUKAITUS.

Tema 6. Xumus S- 4 p-371€MEHTOB

6.1. Tlonoxxenue S-nnemeHToB B Ilepuoauueckoil cucteMe, 0COOCHHOCTH
ANIEKTPOHHOM KOH(UTYpaluuu. XapaKTepHbIE CTETIEHH OKUCIICHUS.

6.2. Bomopoa. Ocoboe monoxxkenue Bogopoaa B [lepuoamueckoii cucreme.
N3oronel Bogopoma. Opro- M mapa-BoAopold. MeToapl MOJy4eHHUS BOIOPOJA.
OU3NKO-XUMUYECKHUE CBOMCTBAa BoJOpoAa. [wapuasl M WX KiIaccH(pUKAIIUS.
OKHUCIUTENBHO-BOCCTAHOBUTEIBLHBIC CBOMCTBa BojoOposa. Boma — cTpoeHue
MOJIEKYJbl W CTPYKTypa >XHUAKOro coctosiHug. CTpykTypa Jiblia, KIaTpaThl.
Ilepoxcun  Bomoponma, €ro  IOJIYYEHHE, CTPOCHUE U OKHUCIMUTEIBHO-
BOCCTAHOBUTEIbHBIE CBOMCTBA.

6.3. Dnementsl rpynmsl [A. O6mias xapaktepuctuka rpynmbl. OCHOBHBIE
KJIACChl XMMHWYECKUX COCIMHEHUN — MOJIydeHHE U CBOWCTBA. HepactBopumblie
coid. OcoOEHHOCTH XUMUU JUTHS. [IpuMEHeHue WIeTOYHBIX METAIOB U MX
COECIMHEHUM.

6.4. Dnementsl rpynmnsl [TA. OOmas xapakrepuctuka rpymmbl. OCHOBHbIE
KJIACChl XMMMUYECKMX COCAMHEHUN — TojlyueHue u cBoiictBa. OcoOeHHOCTH
KOMILJIEKCO00pa3oBaHus S-MeTayioB. OCOOEHHOCTH XUMHMM OCpUIUIMS, MarHUsl U
paausi. CxoncTBo XxuMuu Oepwiust U auTus. [Ipumenenue Oepusuius, MIET0YHO-
3€MEJIbHBIX METAJIOB U UX COECUHEHHUI.
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6.5. Tlonoxenue p-snementoB B Ilepuoamueckoit cucteme. OCOOEHHOCTH
AIEKTPOHHON KOH(purypammu. XapaKTepHbIE CTENEHU OKHUCICHUS. MeTaisl,
HEMETAJUIbI, METAJUIOUBl CPEOU P-AJIEMEHTOB. 3aKOHOMEPHOCTH B HW3MEHEHUU
CBOWCTB BO 2 U 3 nepuoax.

6.6. Onementst rpynnel IIIA. OOmas xapakTepucTuka TpYIIIIHL.
Ocobennoctn xumuu 0Oopa. bBopoBOIOPOABI, KOMIUIEKCHBIE THUIPOOOPATHI,
KJIaCTEpHBIEC COeAMHEHHS O0pa, 60pa3oi, HUTPU OOpa: 0COOEHHOCTH UX CTPOCHUS
Y CBOMCTB.

6.7. Oxcup amoMHUHMS. AJTIOMUHATBI M THAPOKCOATIOMUHATHI. ["aioreHu bt
amomMuHud. KomiuiekcHble coenuHeHHs amoMuHMS. CIuiaBbl — alFOMHHMS.
Antomorepmusi. AMPOTEPHOCTh OKCUIOB TaJlIHsl, MHAMS U Taums. OcoOeHHOCTH
xumun TI(I). Tlpumenenue OGopa, amtOMUHUS, TAUIUS, UHIUS W TaUIUS U UX
COCIMHEHU.

6.8. DOmnementst rpynmel [VA. OOmas xapakTepucTUKa TPYIIIHL.
Oco0eHHOCTH XHUMHH aJUIOTPOIHBIX MoAuduKanuii yraepojaa. dymiepeHsl u ux
npousBoaHsle. HanoTpyOku. Kapounpel metamnos. CUHMIIBHAS KUCTIOTA, IUAHU/IBI,
nuiuaH. PoranocroBonopoHas kucnora u ponanuasl. Cepoyriaepon. @peoHsl U
ux npumenenue. Okcuapl yriepona. Kapoonuisl. KapooHaTsl.

6.9. Okcuupl KpeMHuUs, TepMmaHMs, O0JioBa M cBHHLA. KBapi u ero
noaumop¢Heie Monupukanuu. KpemHueBass KUCI0Ta U CHJIMKATHL. ["amoreHuapl.
KpemuedpropuctoBogoponnas kuciora. KapOug kpemuusa. KommiekcHbie
COCIMHEHHs 0JI0Ba M CBUHIA. [IprMeHEHHE NPOCTBIX BEUIECTB M COCIMHEHUN
anemeHTtoB rpynnel  IVA. Tlonatne o mnonynpoBogHukax. CBHHIOBBIN
AKKyMYJISITOP.

6.10. Onementst rpynmel VA. OOmas XapakTepUCTHKa TPYIIIHL.
3aKOHOMEpPHOCTH OOpa30BaHMUsI M NPOYHOCTh NPOCTHIX M KPaTHBIX CBS3€H B
rpymmne. OcoOeHHOocTH XuMmuU a3zota. [IpoGiema CBSI3bIBaHUS MOJEKYISIPHOTO
azora. Oco0EHHOCTHU aIOTPOINHBIX Moaudukaiuit hocdopa.

6.11. Tuapuner smeMeHTOB Tpynnbl VA: MOJy4eHHE, CTPOCHUE MOJIEKYI,
corictBa. Conu ammoHuda. JKuUIKui aMMHaKk Kak pacTBOpPUTENb. [ 'HapasuH,
TMAPOKCHIIAMUH, a30THCTOBOJOPOAHAS KUCIIOTA. ["aJIoreHuibl 371EMEHTOB T'PYIIIIBI
VA, nonydenue u THAPOIH3.

6.12. Kucnopoansie coenuuenus azota. OcoobenHoctu xumuu NO u NO.a.
A30THas1, a30TUCTast KUCJIOTHI U UX COJIM: MOJyYEHHE, CBOMCTBA U OKUCIIMTEIBHO-
BOCCTaHOBUTENbHAS clIOcOOHOCTh. [lnarpamma dpocta 1151 COeTMHEHUN a30Ta.

6.13. Kucnopoansie coennnenus gochopa: OKCUABI, KUCIOTHl U UX COJIH.
CpaBHeHnue cBOMCTB Kkuciaor d¢dochopa B pa3HBIX CTENEHSAX OKHUCIICHHUS.
KonnencupoBanubie pocdopubie KUCIOTH U nojudocdarsl. OKCUIBI MBIIIbSKA,
CYpbMbl M BUCMYTa, KUCIOPOACOJEpKAIIME KUCIOTHl MBIIIbSIKA U CYpbMbl U UX
cosii. CpaBHEeHHE CUJIBI KUCIOT B rpynne. Cynb@uabl U THOCOIH.

6.14. IlpuMeHeHHE MPOCTHIX BEUIECTB M COEAMHEHHH 3JIeMEHTOB VA
rpynnsl. Y 100peHus.
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6.15. Omnementsl rpynmsl  VIA. OOmas xapakTepuCTHUKa TPYIIIIbIL.
OcobenHoct xuMuu Kuciaopoaa. CTpoeHHe MOJIEKYJIbl KACIOpoAa, OOBICHEHHE
ee napamarietusMa. O30H U O30HHU[IBI. AJIJIOTPONHBIE MOJU(DUKAIIUU CEPBl U UX
CTpOCHHUE.

6.16. Knaccudukamus oxcugoB. IIpocTeie W CIOXKHBIE  OKCHJIBI,
HECTEXHOMETPUSI OKCUIOB. [ UApOKCHIBI M KUCTOTHI. [lepokcuibl, CynepoKCUIb.

6.17. CepoBomopoa u cynbdunbl. Ilomucynbpunsl. Cynbdansl. OKcuabl
Cepbl, KHCIOTBI M UX COJU. I[lOJIMTHOHOBBIE KHUCIOTHI U MOJUTHOHATHI.
Kucnopoausie coenuuenus cenena u tesurypa. CpaBHEHHE CHIIbI, YCTOMYMBOCTH U
OKHCJIUTEIHHO-BOCCTAHOBUTENIBHBIX CBONCTB KUCIOPOIHBIX KUCIOT B TPYIIIIE.

6.18. 'amoreHnaBI CEphI, CEICHA U TEILTypA.

6.19. [IpumeHeHHME NPOCTHIX BEIIECTB M COEAUHEHHM 53IeMeHTOB VIA
TPYIIIIBL.

6.20. DOnementsl rTpymmbl VIIA. OOmas xapakTepucTHKa TpPYyMIMbL*
Ocobennoctu xumuu ¢ropa U acrata. OKUCIUTENIbHBIE CBOWCTBA TajlOTCHOB.
B3anmonenicTBre rajoreHoB ¢ BOJIOH.

6.21. TanorenoBomoponsl. Ilomydenue, cBoiicTBa. 3aKOHOMEPHOCTb
MU3MEHEHUsSl CBOMICTB rajoreHOBOJOPOJAHBIX KUCIOT B rpynne. Kmaccudukanus
rajloreHu0B. MexXranoreHHble COSJMHEHNS: CTPOCHUE U CBOMCTBA.

6.22. Kucnopoanbsie coeuHeHus raioreHoB. OCOOEHHOCTH OKCHJIOB XJIOpa.
Kucnoponconepxaiiue KUCIOTHI TaJIOT€HOB U UX coyid. COIOCTaBIIEHUE CHUIIBI,
YCTOMYMBOCTH U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB KHUCIOPOJIHBIX
KHCIIOT TaJIOT€HOB, Tuarpamma dpocta i rajloreHoB.

6.23. IlpuMeHeHne TaJoreHOB U UX COSTMHEHUH.

6.24. Dnementsr rpymmel  VIIIA. OO6mas XapakTepucTUka TPYIIIbL.
CoennHenus O6IaropoHBIX Ta30B U MPUPOJA XUMHUUECKON CBSI3U B HUX. | UapaThl
O5maropoHbIX Ta30B. OTOPHUIBI U KUCIOPOIHBIE COSTUHEHHSI OJIarOPOIHBIX Ta30B.
[Tpumenenne 61aropoOTHBIX Ta30B.

Tema 7. Xumus d-3j1ieMeHTOB

7.1. Tonoxenue d-anementoB B Ileprommueckoit cucreme. DIEKTPOHHOE
CTpPOCHHE M OCHOBHbIC CTereHu OkuciieHus. CrocoOHOCTh O-3JeMEHTOB K
KOMILJIEKCOOOpa30BaHM0. 3aKOHOMEPHOCTH W3MEHEHHsI CBOMCTB O-MeTaisioB B 4,
5 u 6 nepuogax. [Ipupona d-cxatus u ee CleACTBHUA.

7.2. Dnementsl rpynmbl [IIB. O6mas xapakrepuctuka rpymibl. OKCHIBI,
ruapokcuibl U Gpropuasl MetasioB IIIb rpymnmbl — mosiydeHwe W CBOMCTBA.
Komnnekcusie coenqunenns. Conocrabienne xumuu nemeHToB [IIA u [1Ib rpynm.
[IpyuMeHeHne METAIIOB U UX COCAUHEHUM.

7.3. Dnementsl rpynnsl [VB. O6mias xapakrepuctuka rpynmbl. OKCUIIBI U
TUAPOKCUIBI TUTAHA W HUPKOHUA. TuTaHaThl U IUpKoHaThl. COJIM TUTAHWIIA U
IIUPKOHUJIA. ["anoreHuam!. CnocoOHOCTH K KOMILIEKCOOOpa30BaHHUIO.
3aKOHOMEPHOCTH B CTaOMJIBHOCTH Pa3IMYHBIX CTEMEHEH OKHUCIeHus. BriusHue
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JAHTAHOUJHOTO CXKaTUsl Ha cBoicTBa rapuus. ConocraBnenue metamioB [VA u
IVD rpynn. IIpumeHenne TuTana 1 UUPKOHUS U UX COCIMHEHUM.

7.4. Dnementsl rpynnbel Vb, O6mias xapakrepuctuka rpymmbl. OKCUIbI U
rasioreHuabl.  Banagatel, HMoOaThl W TaHTanarbl. CHOCOOHOCTH K
KOMIUJIEKCOOOpa30BaHUIO U O0pa3oBaHUIO KJIACTEPOB. 3aKOHOMEPHOCTH B
CTaOMJIBHOCTU pa3JIMYHBIX cTeneHedl okucienus. Juarpamma @pocra s
coenuHeHnit BaHagus. ComocTaBlieHHE CBOMCTB coeauHeHud BaHaausa(V) u
docdopa (V). [Ipumenenne Banaaus, HUOOWS U TaHTaJIa U UX COSTUHECHUM.

7.5. Dnementsl rpynnel VIb. OOmas xapaktepucTuka rpymnmbl. OKCHBI,
raJioreHuabl U Ccyiabduabl. CpaBHEHHE CBONCTB XPOMOBOW, MOJHOICHOBON W
BOJILPPaMOBO KHUCIOT U UX coneid. OcoOEHHOCTH KOMILIEKCOOOpPa30BaHUS.
Kinactepsl. Bponswl. Tlomukucnorsl u ux conu. Ilepokcuabl. OKUCTUTETBHO-
BOCCTAHOBUTEJIBHBIE CBOMCTBA COCIMHEHUM XpOMa, 3aKOHOMEPHOCTH B
CTaOMJIBHOCTU  PAa3IMYHbIX cTeneHed oOkucieHus. ColocTaBIE€HUE XHUMHH
anemeHToB VIA u VIb rpynn. Ilpumenenue xpoma, MoaubaeHa u Boibppama U
UX COCIUHECHUMU.

7.6. Onementbl rpynmnel  VIIb. OOmas xapakTepuCTHKa TPYIIIHL.
Kuciopoaseie coeqmHeHns Mapraiia, MX KUCJIOTHO-OCHOBHBIE U OKUCIUTEIBHO-
BOCCTAHOBUTEbHBIE CBOMCTBa, nuarpamMma ®pocrta s COEAUHEHHU Maprasiia.
CTaOuIbHOCTh COEIMHEHWNM MapraHila B pPa3IUYHBIX CTEHEHSX OKHUCIICHHUS.
Oco0OeHHOCTH XUMHUM TEXHEUUss U peHus. PeHueBas KHUCIOTa U IEPPEHATHI.
ConocraBnenue xumuu 35eMeHTOB VIIA u VIIb rpynn. [IpuMenenue mapranua u
peHus.

7.77. Onementsl rTpynnsel VIIIB. OOmas xapakTepucTuka TpYIIIbL.
O0ocHOBaHME pa3JeleHHs] AJIEMEHTOB Ha CEMEICTBa JKejie3a U IJIaTUHOBBIC
METAJLIBI.

7.8. CemelcTBO Kene3a: MOJydeHHWEe U (PU3MKO-XMMHUYECKHE CBONCTBA
xKenes3a, kodanbTa U HUKeNsA. OKCUABl U THAPOKCUJIBI, TATIOTEHUIBI U CYIb(UIbI
CoenuHeHus jxene3a, KOOaJbTa W HUKENs B BBICIIUX CTEHEHSIX OKHCICHUS.
KoMIuIeKCHBIE COEMMHENHs, OCOOEHHOCTH KoMmIuiekcoB ¢ d°-kondurypanmeii
neHTpaibHoro atoma. Kopposus xene3a u 6oprda ¢ Heil. [Ipumenenue xenesa,
KOOaJIbTa U HUKEJIS.

7.9. IlnaTuHOBBIE METAJUIbl: OCHOBHBIE KJIACCHI KOMIUIEKCHBIX COEIUHEHHUI
IJIATUHOBBIX MeTauioB. OKCHUIIBI M TaJIOTE€HU[bl TUIATUHOBBIX COEIWHEHHUII.
[IprMeHeHne MIaTUHOBBIX METAJIJIOB.

7.10. Dnementol rpynmnsl 1b. OOmias xapakrtepuctuka rpynmbl. OKCHBI,
TUAPOKCUIBI U TaJOreHuapl. MI3MeHeHne B yCTOMYMBOCTU CTEIIEHEH OKHCIICHUS
31eMeHTOB B rpynime. KommiekcHeie coequaenus. ConocTaBlIeHUE dIEMEHTOB [A
u Ib rpynn. Ilpumenenne menu, cepedpa 1 30J10Ta.

7.11. Onementsl rpynnsl |Ib. OOmas xapakTepucThka TpYMIbL.
Oco0eHHOCTH MOATPYNIBI IMHKAa B KAaueCTBE MPOMEKYTOUYHOU  MEXITY
MEePEXOJHbIMHU W  HENEpeXOoJHbIMH  MeTamaMu. OKcuabl, THIAPOKCHIBI,
rajoreHuasl U cynb@uabl. Amanbrambl. OCOOCHHOCTH COEIUHEHHM PTYyTH B
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creneHu okuciieHus +1. CmocoOHOCTh K KOMIUIEKCOOOPAa30BaHUIO M OCHOBHBIC
TUIBI KOMIUIEKCOB IIMHKA, Kagmus u pTyTu. Comnocrasienue 3iaeMeHToB A u lIb
rpymi. [IpumeHenre MUHKa, KaAMHUS U PTYTH.

Tema 8. Xumus f-ajremenron

8.1. O6mas xapakrtepuctuka f-agemeHToB. OCOOEHHOCTH CTPOCHHMS
AJIEKTPOHHBIX 000JI0YeK aTOMOB. JIaHTaHMIHOE W aKTUHHIHOE cxkaThe. CXOACTBO
U Ppa3idyude JAHTAHOWJOB M AaKTUHOWAOB. BHYTpEHHSE NEpUOJUYHOCTH B
ceMeMCTBaX JAaHTAaHOUJIOB M aKTHHOWJIOB.

8.2. CemeicTBO TaHTAaHOUAOB. MeTO/bI IOMyYeHus, pa3aeieHus u GpusnKo-
XAMHAYECKHE cBolicTBa MeTaioB. CTEINEHM  OKHCICHHS  DJIIEMEHTOB U
3aKOHOMEPHOCTH HX H3MEHEHUuss B psAxy. OCHOBHBIE KJIACChl XUMHUYECKUX
COEIMHEHUN — MOJIyYCHUE U CBOMCTBA. KOMIIJIEKCHBIE COEIMHEHUS JTAHTAHOUOB.
Ocobennoctn xumuu Iiepust U eBporus. ComoctaBinenne d- u f-amementos 111
rpynmnsl. [I[puMeHeHne TaHTaHOUOB.

8.3. CemeiicTBO akTHHOU0B. OOOCHOBAHHUE AKTUHOWIHOM TeOpHH. MeToIbl
noJydeHussT #  (PU3MKO-XMMHUYECKHE CBOMCTBA aKTHHOUIOB. (OcoOCHHOCTH
pazaeneHus akTUHOU10B. CTeNeHN OKUCIICHUS! aKTUHOUIOB ¥ 3aKOHOMEPHOCTH UX
U3MEHEHUS B pslly. OCHOBHBIE KJIACChl XMMUUYECKUX COCIUHEHUN aKTHHOUJIOB —
noydyeHue u cBoicTBa. KomruiekcHple coeuHeHns aKTHHOHMI0B. OCOOCHHOCTH
XUMHH TOpusi U ypaHa. ComocTaBicHHE aKTHHOMIOB ¢ d-3eMeHTaMu 6-TO
nepuoja. [IpumMeHeHre aKTUHOMIIOB U UX coeauHeHUM. [lepcrekTuBhl CHHTE3a
TPaHCAKTUHOUJIOB.

Tema 9. O0mue npeacraBjaeHus 0 PU3HMUYECKUX METOAAX MCCJIEI0OBAHMS
B HEOPraHM4eCKoil XuMuM

9.1. udpakiuoHHBIE METOAbI HCCIEAOBaHUSA: PEHTIeHO(A30BBIH H
PEHTIeHOCTPYKTYPHBIN aHaIIU3bl, HEUTpOHOTpadusi, 3JEKTPOHOTpadusl.

9.2. CpexTpajpHble METOJbl HCCIEAOBAaHHUSA: 3JIEKTPOHHBbIE CHEKTPHl B
BuguMoit u  Y®-obnactu. Konebarenpnass cnektpockorus — WK- wu
KoMOuHauuoHHOro paccessHusi. Cnektpockonusa  JIIP, AMP, AKP wu y-
pe3onancHele.  EXAFS-cnektpockonus.  CnekTpockonmusi — TUPKYJISPHOTO
TUXPOU3MA.

9.3. UccnenoBanus 3IEKTPOIPOBOTHOCTH U MAarHUTHOW BOCIIPUAMYHBOCTH.
HccnenoBanus AUNoNbHBIX MOMEHTOB. MIMITeTaHC-CIEKTPOCKOIIHSL.

9.4. OnTuueckass W DJIEKTPOHHAs MHUKPOCKOMUA. JIOKanbHBIA pPEHTIeHO-
CIIEKTPAJIbHBIN aHAJIN3.

9.5. TepMmorpaBUMETpHs U MaCC-CIIEKTPOMETPHSI.

9.6. Hccnenosanue MIOBEPXHOCTH  METOJaMU  PEHTIECHO- "
(OTORIEKTPOHHOM CHEKTPOCKOMHH, 05KE-CIIEKTPOCKOIUH U T.I1.

I[OHOJIHI/ITCJIBHLIC BONPOCHI IJHA IMOATOTOBKH K CIa4Y€¢ KAHIAUAATCKOI'O
IK3aMEHa
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1. Anresus. Teopum aare3uu. CrnocoObl ONpPEACICHUS aare3ud B
MOJIMMEPHBIX KOMIIO3UIIMOHHBIX MaTepHalIax.

2. Knaccupuxanus JUCIIEPCHBIX HaIIOJIHATEIIEN. OCHOBHBIE
XapaKTEPUCTHUKHU.

3. MexaHu3M yNpoOuyHEHHUs] KOMIIO3ULMOHHBIX MAaTEpUaJIOB JUCIEPCHBIMU
HAIIOJIHUTEIISIMHU.

4. BnusHUe HaANOJHUTENIECH Ha CBOMCTBA MOJMMEPHBIX KOMIIO3UIIMOHHBIX
MaTepHaIax.

5. Pazpymenne M NpOYHOCTh KOMIIO3MIIMOHHBIX MarepuanoB. Teopus
['puddura.

6. Kpemuezem. CTpyKkTypa HOBEpXHOCTH KpEeMHE3EMa.

7. Tumbl CUIaHONBHBIX TPYIN HA TOBEPXHOCTH KPEeMHE3eMa U CIIOCOObI UX
OIIPENICIICHHUS.

8. Cmoco0bl MOAM(UKAIIMU MTOBEPXHOCTH HAIMOJHUTENCH. XUMUUYECKUN U
¢u3nueckuii cnocoo.

9. Meroabl  uccienoBaHUs — MOAU(DUIMPOBAHHBIX  IOBEPXHOCTEH.
XVMMHUYECKUE METOJIbI HCCIIETOBAHUS.

10. Metonbl  uccieqoBaHUS — MOAUGUIMPOBAHHBIX  IOBEPXHOCTEH.
CriekTpaJIbHbIE METO/IbI UCCIIEIOBAHUS.

11. Temnepatypa  CTEKJIOBaHMs,  KpUCTAIM3alUs W IUIaBJICHUE
[OJINMEPHBIX MaTEPUAJIOB.

IlepeyeHb OCHOBHOM U JONOJIHUTEIbHON Y4eOHOM JIMTEPaTypPbI

OcHoBHas JauTeparypa:

1. Heopranudeckast Xumusi: B 3 T.: y4eOHHK ISl CTYICHTOB BY30B / MOJT
pen. FO.J1. Tpetrbskosa. - M.: Akanemus, 2004.

2. Xaxanwna T.U. Heoprannueckast xumus. M., FOpaiit, 2010, 288c.

3. VYraii f.A. OGmias u Heopranuyeckas Xxumus. - M.: Beicimas mkona,
2004. - 527 c.

4,  AxwmetoB H.C. Ob6mas u Heopranuueckas xumus. - M.: Beicimas
mkoJja, 2003. - 743 c.

5. Kucenes I0.M., Jlo6peianHa H.A. XUMuUs KOOpAUHAIIMOHHBIX
coequuennii. M.: "Axkanemus", 2007. - 352 c.

JlonoJiIHMTeIbHASA JIUTEepaTypa:

1. Kapanerssnuy M.X., [Jpakun C.H. OOmas 1 HeopraHu4yeckas XHUMHUSI.
M.: Xumus, 2001.

2. Korron ®., Yunkuncon [[x. CoBpeMeHHass HeOopraHuyeckash XUMHUs.
M.: Mup. 1-3 1T., 1969

3. HexkpacoB b.B. OcHoBbI 001m1e# xumuu. M.: Xumus. 1-3 TT.

4. TperbskoB F0./1., Mapteinenko JI.W., I'puropseB A.H., [{luBamze A.IO.
Heoprannyeckast xumus. Xumus 351eMeHTOB: B 2 kH. - M.: Xumus, 2001. Ilentun
I0.A., Bunkos JI.B. ®u3nueckue MeToanl McciaenoBanus B xumun. M., 2003.
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5.  Couusia B.M., Mapteinenko JI.W. Heoprannueckast xumust: M.: U3n-
Bo MI'Y, 1991.

6. paro A. ®usudeckue meToasl B xumud. T. 1, 2. M.: Mup, 1981.

7. T'mmnecnm P, Xaprutrran U. Mojenb OTTalKUBaHKS 3JIEKTPOHHBIX Map
BaJICHTHOM 000JIOUKU U CTpOeHHE MOJIeKyI. M.: Mup, 1992.

8. Jlxoncon JI. TepmonuHaMuueckue acreKTbl HEOPraHUYECKONH XUMUHU.
M.: Mup, 1985.

9. Kocrpomuna H.A., Kymoxk B.H., Ckxopuk H.A. Xumwus
KOOPJMHAIMOHHBIX coeuHeHn. M.: Beici. mik., 1990.

10. Kyxkymkua FO.H. Xumus KoopIMHAIIMOHHBIX coeAnHeHud. M.: Brici.
mK., 2001.

11. Vamnc A. CrpykrypHas Heopranuyeckas xumusa. T. 1-3. M.: Mup,
1987.

12. He#t K., Cenbun JI. Teopermueckas HeopraHudeckas Xumus. M.:
XUMHSL.

13. Epemun E.H. OcHoBbl xumMudeckoil repmoguHamMuku. M.: Boicias
IKoJja.

Jlureparypa cneunporpamMmm

1. Topenue, nectpykius u cradbunuzanus noaumepos /Ilox pen. 3ankosa
I'.E. — CII6.: Hayunsie ocHOBBI 1 TexHonoruu, 2008. — 422 c.

2. Kunewn, agres3usi, TexHosorus ckienanus /Ilep. ¢ aHri. moj pemaxiuein
Kowmaposa I'.B. — CII6: IIpodeccus, 2007. — 376 c.

3. MoaudunupoBaHHple  KpeMHE3eMbl B COOIMH,  KaTaimse,
xpomarorpacuu / [log pen. Jlucuukuna I'.B. — M.: Xumus, 1986. — 248 c.

4. Metonbl opranuueckoro ananuza / Ilep. ¢ aHria. moj pepakuuei
Komaposa b.M. — M: Mup, 1986. — 584 ¢

5.  Mexdaznbie saBienusa B nonumepax / Jlunaros FO.C. [u ap.] — Kues:
Hayka. JIymka, 1980. — 260 c.

6. Hanomnurtenu a1 MOJTUMEPHBIX KOMITO3UIIMOHHBIX MaTepuainos / [lep.
c anri. nox penakiueit badaesckoro I1.I°. — M.: Xumus, 1981. — 736 c.

7. TlomuMepHbIE KOMIIO3UIIMOHHBIE MaTepHalbl: CTPYKTypa CBOMCTBa
texHosorus / [Tox pen. bepmuna A.A. — CII6.: ITpodeccus, 2009. — 560 c.

8. Cospemennbie Metoabl SIMP mns xumuueckux uccnenoBanuii / [lep. ¢
aHr1. noa peaakuueit YcreiHoka FO.A. — M.: Mup, 1992. — 403 c.

9. Teopus u nmpaktuka npunoxxenus metona DIIP / Ilep. ¢ anrm. [lox pen.
bmromendensaa JI.A. — M.: Mup, 1975. — 548 c.

10. dusuueckas xumus moBepxHocTH / lIlep. ¢ aHriI. moa penakiuen
3opuna 3.M., Mymiepa B.M. — M.: Mup, 1979. — 568 c.

11. ®usunueckas Xxumus HaroiaHeHHbIX nonumepoB /Jlumatos F0.C. [u ap.]
— M.: Xumus, 1977. — 304 c.

12. Xumusi TPUBUTHIX TOBEPXHOCTHBIX coenuHenud / Ilom pen.
JIncnmukuna I'.B. — M.: ®DUUSMATIJIUT, 2003. — 592 ¢
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13. Xumuueckue peaklud C YydacTHEM IIOBEPXHOCTH KpemHe3ema /
Tepteix B.A., bensikoBa JI.A. — Kues: Hayk. Jlymka., 1991. — 264 c.
14. Kenneth J.D. MacKenzie, Mark E. Smith Multinuclear solid-state

NMR of inorganic materials // PERGAMON, 2002. — 721 p.

Ilepeyens pecypcoB cetu «HTEpHET»

1. CaiiTel  CHpaBOYHBIX  MPABOBBIX  CHUCTEM: www.garant.ru;
www.consultant.ru

2. CnpaBo4HO-TIpaBOBas cucreMa «KOHCYyNIbTaHT [Lroc»
(http://www.consultant.ru)

3. DnexTpoHHas oubmmoTeuHas cucrema eLIBRARY.RU

(http://www.elibrary.ru)

4. Poccuiickoe oOpa3zoBanue, penepanbHblid moptai [OpuuranbHbIi caiT]
— URL: http://www.edu.ru

5. HMHTepHeT calThl BeOylIMX TrocygapcTBeHHbIX BY30B M HaydHbIX
opranmzanuit PO: MI'Y, CII6I'Y, PXTY, HI'Y, KyoI'Y, PAH P® u ap.

6. 3apybOexHble Beayliue HayuHble U yueOHbIe 1IeHTpbl: NBS USA, MTI
UK, ChLab Japan, NSRDS u ap.

7. WurtepaktrBHas 0a3a TaHHBIX KHUT U KypHaIoOB SpringerLink.

8. Xwumuueckuii pegakrop ChemSktch:http://www.acdlabs.com
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