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Beenenue

Hacrosmias nporpamMma OXBaTbIBa€T OCHOBOIIOJATalOIIUME  Pa3zeiIbl
HEOPraHWYECKOM XUMHM, €€ TEOPETUYECKHE OCHOBBI (CTPOEHHUE BEILECTBA,
TEPMOJMHAMMKA U KUHETHKA), XUMHUIO 3JIEMEHTOB, CBOMCTBA U METO/bl CUHTE3a
OCHOBHBIX KJIACCOB HEOPraHWYECKHX COCAMHEHUM, a TakKe METOIbl HX
VICCJIEIOBAHHS.

[Iporpamma pa3zpaboTaHa JKCIIEPTHBIM COBETOM Briciien
aTTECTAIMOHHOM KOMHMCCHM MO XMMHH (M0 HEOPTraHMYECKOW XWMHH) MpHU
yuactuu WHcTUTyTa 0O0mmei u Heopranmueckord xumuu uMm. H.C.Kypnakxosa
PAH 1 MoCKOBCKOro rocy1apcTBeHHOTO yHusepcurera uM. M.B.JIomoHOCOBa.

1. (I)yH)IaMeHTaJII)HLIe OCHOBBI HeopranuquKoﬁ XMMHUH

1.1. [TEPUOIMYECKUN 3AKOH JI.I.MEH/AETIEEBA 11 CTPOEHUE ATOMA.

OcCHOBHBIE TPENCTABICHUS O CTPOCHUM artoMa. BomHoBas (yHKIUS U
ypaBHenue Illpenunrepa. KBaHTOBbIE uHcClia, paguadbHOE W YIJIOBOE
pacrpeiesicHue 3JICKTPOHHOM ITUIOTHOCTH. ATOMHbIE opOutanu (S-, p-, d- u f-
AQ), ux sHEpPruM M TpaHUYHBbIE TTOBEPXHOCTHU. Pacrpesenenue 37eKTPOHOB 110
AO. Ilpunuun wmuHuMmyma s3Heprud. llpunuun Ilaynu. ATomHBIE TEpMBI,
npaBwio XyHjaa. CoBpemeHHast (POpMyIMpOBKa MEPUOAUUECKOTO 3aKOHA, 3aKOH
Mo3snu, ctpykrypa [lepuoanueckoit Cuctemsl. KopoTko- 1 JIMHHONEPUOAHBIN
BapuaHThl [leproandeckoii Tabnuibl. [leprobl u rpymnisl.

3aKOHOMEPHOCTH U3MEHEHUS (DYHIaMEHTaIbHBIX XapaKTEPUCTUK aTOMOB:
aTOMHBIX W MOHHBIX PaJNyCOB, MOTEHIMANla MOHW3ALUM, YHEPTUU CPOACTBA K
AIEKTPOHY M JIEKTPOOTPULIATEIILHOCTH.

['pannnel [lepuoguueckoit CucteMbl. IlepCrieKTUBBI OTKPBITHS HOBBIX
DJIEMEHTOB.

[IepoAMYHOCTM B U3MEHEHUM CBOMCTB ITPOCTBHIX BELIECTB U OCHOBHBIX
XAMHUYECKUX COCIUHEHHUMN - OKCUIOB, THMAPOKCHUIIOB, TMAPUIOB, T'aJOT€HUIOB,
Cynb(}uI0B, KapOUAOB, HUTPUAOB U OOPUJIOB.

1.2. XUMHUYECKAS CBSI3b U CTPOEHUE MOJIEKY 1.

[lonatne o mpupone XUMHUYECKOW CBA3U. OCHOBHBIE XApAKTEPUCTHUKHU
XUMUYECKOM CBSI3U: JITTMHA, SHEPTHUS, HAPABIEHHOCTD, MOJISIPHOCTh, KPATHOCTb.
OCHOBHBIE TUITBI XUMHYECKOU CBSI3U.

OcHOBHBIC  TOJOXKEHUST  MeToJa  BaJeHTHhIX  cBsizeit  (MBC).
['uOpuan3zanus opOuTanei. HamnpaBneHHOCTS, HAaCBHIIAEMOCTb 151
MOJIIPU3YEMOCTh KOBAJIGHTHOM CBSI3U. BiusiHHME HEMOJENEHHBIX AJIEKTPOHHBIX
nap Ha CTPOCHHME MOJIEKYJI, MOAENb [ niiecHy.

OCHOBHBIC TIOJIOKEHUST METOJIa MOJIEKYJISIpHBIX opburtaneir (MMO).
JIByXIIEHTPOBBIE IBYX3JIEKTPOHHBIE MOJIEKYJISIpHbIE OpOUTAIN. DHEPTeTUUECKHUE
quarpaMMbl MO TroMOsAJIEpHBIX M TE€TEPOSAEPHBIX JBYXAaTOMHBIX MOJIEKYJI.
OHeprusi WOHM3alW{, MAarHUTHBIE M ONTHYECKHE CBOMCTBA MOJIEKYIL
MuorouentpoBsie MO, runepBajieHTHbIE U 3JEKTPOHOAE(PUIIUTHBIE MOJICKYIIBI.
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[TpunLMI N30106a7IBHOTO COOTBETCTBUS. KOppemsiuoHHbIe JuarpaMmBbl.

HNonnast cBsi3b. MoHHash Mozelb CTPOEHHUS KPUCTAIOB, 00pa3oBaHME
MOHHBIX KPHUCTAJUIOB KaK PE3YJbTAaT HEHANPABICHHOCTM W HEHACHIIIAEMOCTH
MOH-UOHHBIX  B3aumoneucTBuid. HMoHHbIH  paaumyc. OCHOBHBIE  THUIIBI
KPUCTAUTNYECKUX CTPYKTYp, KOHCTaHTa MajienyHra, SJHeprusi MOHHOM PEIIETKH.

MexMOneKyIsIpHOE B3aUMOIENCTBUE — OPUEHTALIMOHHOE, HHAYKIIUOHHOE
U JUCIiepcuoHHOE. BomopoaHas cBs3b, €€ Ipupo/a.

Beenenue B 30HHYIO Teoputo. OOpa3oBaHuME 30H — BaJICHTHOU H
IIPOBOJMMOCTH M3 aTOMHBIX U MOJIEKYJIIPHBIX OpOMTAJICH, 3alpelleHHas 30Ha.
Mertainnel 1 TUAIIEKTPUKHU. [ paHUIIBI IPUMEHNMOCTH 30HHOM TEOPHH.

1.3. KOMIUIEKCHBIE (KOOPJIMHAITMOHHBIE) COEJIMHEHUSI.

OCHOBHBIE MOHSITHUS KOOPJAWHALMOHHOW TEOpUU. THUIBI KOMILUIEKCHBIX
COCJIMHEHUMN M0 KJIaCCU(PHUKALUU JIUTaH/IOB, 3apsily KOOPJAUHAIMOHHON c(ephl,
YUCIly LEHTPaJIbHbIX aroMoB. HomeHknaTypa KOMIUIEKCHBIX COEIMHEHUM.
N30Mepursi KOMIUIEKCHBIX COEAUHECHUH.

OO6pazoBaHue KOOPAMHAIIMOHHBIX COCTMHEHUIM B paMKaX MOHHOW MOJIETTU
u npexacrasiieHu Jlprouca. Teopuss MATKHX U KECTKUX KUCIOT U OCHOBAHUU
IIupcona, ypaBHeHue J[lparo-Behnmanma. VYCTOMYMBOCTH KOMIUIEKCOB B
pacTBOpax W OCHOBHbIe (akTopbl, ee omnpeaenswonme. KoHCTaHTbHI
YCTOMYMBOCTU KOMIUIEKCOB. JIaOMIIBHOCTh U MHEPTHOCTh. DHTPONMMHBINA BKIIA]]
B DHEPreTUYECKYI0 YCTOMYMBOCTh KOMILIEKCOB, COIBBATHBIN YP(DEKT, XeIaTHbII
s dekr, npabuia nukiaoB JI.A.Uyraesa.

[Ipuposa XMMUYECKOW CBA3M B KOMIUIEKCHBIX KO€AWHEHUSIX. OCHOBHBIE
nojoxenuss Teopun Kpuctaiumdeckoro mosiss  (TKIID). Pacmeruienne d-
opOuTameidi B  OKTadJIpUYECKOM U  TETPadApPUUECKOM TMoJie. DHeprus
pacIIeIieHUus,  JHEeprusi  CHapuBaHUsl U DJHEPrusi  CTaOUIM3aIuH
KpUCTALTNYECKUM ToieM. CrnekTpoXxuMudeckuil psig JuradjioB. [lonsTtue o
teopun  fnHa-Temnepa, TETPArOHAIBHOE  HCKAXKEHUE  OKTadIPUUYECKUX
KOMIIJIEKCOB.

Onepretuyeckas  guarpaMma MO  KOMIUIEKCHBIX — COEIUHEHUM.
[TocTpoenue rpymnmoBbIX opOWTAed W HMX B3aUMOJACHCTBHE C OpOUTAISAMU
LEHTPAIBHOIO aToOMa, G- W T-JAOHOPHBIE W AKUECHNTOPHBIC JIMTaH[BbI.
Ucnoap3zoBanne TKII m MMO i1 oOBSICHEHHST ONTHYECKUX UM MarHUTHBIX
CBOMCTB KOMIUIEKCHBIX coeauHeHud. [uarpammbl Tana63-Cyrano mis
MHOTO3JIEKTPOHHBIX CUCTEM.

Kap6onuibl, MeTamiokapOeHbl, MeTaJuIolUeHbl, Qysuiepuasl. KoMiekchb
C MAKpOUUKINYECKMMHU Juranjgamu. llonusnepHsie Komruiekcol. M30- u
rerTepornoiaucoeuHenus. Kiactepsl Ha OCHOBE MEPEXOAHBIX M HEMEPEXOIHBIX
aneMeHTOB. KpaTHbie CBS3M MeTaJI-MeTall, TOHSITHE O O-CBSI3H.

MexaHu3MBbl peakiuii KOMIUIEKCHBIX CO€AWHEHUM. Peaknunu 3amenieHus,
OTUICIJICHUS! U TNPHUCOCAUHEHUS JIMTAaH/d, OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIC
peakiuy. B3auMHOe BIMSHHE JUTaHIOB B KOOpJAWHAIMOHHOW cdepe. TpaHc-
pnusinue W.U. UYepusesa, mmc- sdpdexr A.A. I'punbGepra. Bayrpucdepnsie
pPEaKLIHH JINTAHAOB.
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[IpumeHeHne KOMIUIEKCHBIX COCIWHEHUW B XHWMHUYECKOM TEXHOJOTHH,
KaTaJn3e, MEIULINHE U YKOJIOTUU.

1.4. OBIIME 3AKOHOMEPHOCTU MPOTEKAHNS XUMUYECKNX PEAKITUI.

OcCHOBHBIE IOHATHA U 330aYM XUMHYECKON TEPMOJUHAMUKHA KaK HAYKH O
MPEBPAILCHUSIX  DHEPrUM  NOpPH  NPOTEKAHHUM  XUMUYECKUX  PEAKIIHM.
TepMmoauHaMuyeckas cucTema, mapameTpbl U (YHKIUU COCTOSIHUSL CHUCTEMBI.
[lepBblii 3aKOH TEPMOJWHAMHUKHA. BHYTpPEHHsISI HEPTUsl U €€ U3MEHEHUE MpH
XUMHUYECKHUX U (ha30BBIX MpeBpalleHusIX. JDHTanbnus. CTaHIapTHOE COCTOSHUE
U CTaHJapTHbIE TEIUIOThl XMUMHUYECKUX peakuuil. Temmorta uU 3SHTAIbIUA
oOpa3oBanus. 3akoH ['ecca. DHeEprum XUMHUYECKUX CBs3ed. TemIoeMKOCTb,
ypaBHenue Kupxroda.

OOpatumMble 1 HEOOpaTUMbIE IIpoLecchl. BTOpoil 3aKk0H TEpMOAMHAMUKH.
OHTponusi U ee (U3HYECKUIl CMbICH, ypaBHeHuEe bonbimana. CranmapTHas
SHTpONMS. 3aBUCUMOCTb SHTPOIUU OT MapaMETpPOB COCTOSIHUS. ODHEPrus
['u60ca. Hanpapnenne XMMUYECKHUX MPOIECCOB, KPUTEPUH CaAMOITPOU3BOJIBHOTO
MPOTEKAHUS PEAKUUK B MU30JMPOBAHHBIX U OTKPBITBIX CHCTEMaX. XHUMHUYECKUI
MOTEHUHAJI. YCJIOBUE XHMHUYECKOTO paBHOBECHS, KOHCTaHTAa pPABHOBECHS.
N3otepma xumuueckoil peakiuu. Da3zoBble paBHOBECHSA, YHCIO CTEHNEHUEH
cBOOONbI, mpaBwio (a3 [ubbca. DazoBbie AMarpaMMbl  OAHO- H
JIBYXKOMIIOHEHTHBIX CHCTEM.

CKOpOCTh XMMHYECKOW pEaKUUH, €€ 3aBUCUMOCTH OT IPUPOABI U
KOHLIEHTpalluu peareHtroB, Ttemmnepatypbl. llopsnok peakiuu. KoHCTaHTBI
CKOPOCTH U €€ 3aBUCHUMOCTb OT TEMIIEPATyphl. Y paBHEHHE AppeHuyca. JHEPrus
aKTHUBAIIMM U MOHATHE 00 aKTUBUPOBAHHOM KomIuiekce. OOpaTHUMBbIe peakiuu.
3akOH JEUCTBYIOIIMX Macc. BriusHMe KaTanu3aTopa Ha CKOpPOCTb PEAKIIMH.
['oMoreHHbIN U reTeporeHHbI Katanu3. [loHaTHE O HEMHBIX U KOJeOaTeIbHbIX
pEeaKIusX.

1.5. PACTBOPGLI M DJIEKTPOJIMUTEL

CoBpeMeHHbIE TIPENICTABICHUS O MpHUpoAe pacTBOpoB. OcoOEHHOCTH
KUJIKUX pacTBOpoB. [lopsAooK B KHAKOCTSAX, CTPYKTypa BOJBI M BOJHBIX
pacTBOpoB. Crienrduka peakiuii B BOJHBIX U HEBOJHBIX PACTBOPAX.

Teopust 3nEeKTpOIUTHYECKON aucconanu. oHHOE MpOon3BEeIeHUE BOIbI
M €ro 3aBUCHUMOCTh OT TemIieparypbl. Bogopoansiii nokasarens pH, mkana pH.
Kucnotet u ocHoBanusi. I[Iporonutuueckass Tteopusi bpencrena-Jloypwu.
ConpsikeHHbIE KUCJIOTHI U OCHOBaHUsA. ['muponus. CoBpeMeHHBIE B3IJISAbI Ha
MPUPOAY KUCIOT U OCHOBAHUM.

CunpHple W cnalOble  AJNEKTPOJUTHL.  3aBUCHMOCTh  CTEINEHU
AIEKTPOJUTHYECKON TUCCOLMALMM OT KOHLIEHTPALUM, TEMIEPATYPhI, MPUPOIbI
pPacTBOPUTEISI, TTOCTOPOHHUX AJIEKTPOJIUTOB. 3akoH pa3damieHusi OcTBanmbja.
OCHOBHBIC MOHATUS TEOPUH CHIIBHBIX 3JEKTPOIUTOB Jlebast 1 XroKKes.

[IpousBenenne  pacTBOPUMOCTH.  J/[MHAMHUYECKOE€  pPABHOBECHE B
HACBIIIEHHBIX PAacTBOpPaX MAaJIOPACTBOPUMBIX CHJIBHBIX 3JEKTPOJIUTOB U
(bakTOpBI, €ro CMEMIAoIINE.

DIEKTPOXUMHUYECKHUE CBOMCTBA pacTBOPOB. CornpsikeHHbIE
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OKHCIIUTENIbHO-BOCCTAHOBUTEIbHBIE ~ Mapbl.  DJIEKTPOJHBIA  MOTEHIMA.
OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIMM U WX HANPABJICHUE. Y paBHEHUE
Hepucra. [Inarpammel Jlatumepa u @pocta. DNEKTPOIU3.

KosnuratuBHble CBOMCTBA PacTBOPOB JJIEKTPOJIUTOB M HEDIIEKTPOJIUTOB.
N3oronnveckuit koapdunuent. 3akon Paymns. Kpuockonus u 30ynrockomnus,
0CMOC.

1.6. OCHOBBI U METOJIbI HEOPTAHUYECKOI'O CUHTE3A.

IIpsiMO¥ CHHTE3 COENMHEHWM M3 IPOCTBIX BEIIECTB. Peaknnu B ra3oBow
¢daze, BOAHBIX M HEBOAHBIX PACTBOpPAxX, paciuiaBax. MeToJ XHUMHUYECKOTO
OCaXJCHUS W3 Tra3oBoW (Da3bl, HCIONB30BAHMS HATKPUTHUECKOTO COCTOSIHHSL.
3oap-renib MeToA. ['maporepmanbHblid cuHTE3. TBepmodasHbli CHHTE3 U €ro
0COOEHHOCTH; HCIIOJIb30BAHUE MEXAaHOXMMHUYECKOM aKTHUBAIMM. XHUMHYECKHE
TPAHCIIOPTHBIE PEAKLIUU JUI1 CHUHTE3a U OYMCTKH BeuiecTB. POTOXUMUYECKUE U
IEKTPOXUMUYECKUE METOIBl cHuHTe3a. lIpuMeHeHue Bakyyma M BBICOKHUX
naBiaeHuid B cuHTe3e. OCHOBHBIE METOIBI PAa3[EClCHUS U OYUCTKHA BELIECTB.
MeTo/b! BbIpalMBaHUsl MOHOKPUCTAIUIOB U X KJIACCU(pUKALUS.

2. XAMMSI SJIEMEHTOB

2.1. XVIMUS S-DJIEMEHTOB.

[Tonoxkenue S-anemeHToB B Ilepumoandeckoit cucrteme, OCOOCHHOCTH
AIIEKTPOHHOM KOH(UTYpaluuu. XapaKTepHbIE CTETIEHH OKUCIEHUS.

Boodopod. Ocoboe monoxkenne Bojopona B Ilepuoguueckoil cucreme.
N3oTtonber Bogopona. Opto- U mapa- BOAOPOA. MeToabl moMyd4eHus BOJAOPOAA.
OU3MKO-XMMUYECKHUE CBOMCTBA BOJOpoAa. ['MApuIbl M HX KiacCUPUKaLUS.
OKUCIUTETPHO-BOCCTAHOBUTEINIbHBIE CBOWCTBA BoAopoAa. Boma — cTpoeHue
MOJIEKYJIBl M CTPYKTypa XKUIAKOro cocTosiHuA. CTpyKTypa JbJAa, KIaTpaThl.
[lepokcua  BomOpoOJa, €ro MOJYYEHHE, CTPOEHHUE M OKHUCIHMTEIBHO-
BOCCTAHOBUTEJIbHBIE CBOMCTBA.

Inemenmul_epynnol |A. O6mias xapaktepuctuka Tpynnbl.* OCHOBHBIE
KJIACChl XMMHYECKHUX COCAUHEHUM — TOJIydeHue W cBoucTBa. HepacTtBopumeblie
comu. OcobeHHocTH XUMHUU JuTUS. [IprMeHeHHe MIENOYHBIX METAJUIOB U HX
COCIVHEHNH.

Inemenmul_cpynnel |IA. OOmas xapakrepuctuka rpymnmbl.* OCHOBHbIE
KJIACChl XMMUYECKHX COEJIMHEHUW — TMojJydyeHue U cBoiictBa. OcoOEeHHOCTH
KOMILJIEKCO0Opa3oBaHus S-MeTamioB. OCOOCHHOCTH XUMUU OEpUIUIHS, MarHus 1
pamusa. CxoacTBO XuMHM Oepwuivss U JuTusa. lIpumeHenue Oepuiaus
HIEJIOYHO3EMENBHBIX METAJIOB U UX COSAUHEHUH.

2.2. XVIMUS p-DJIEMEHTOB.

[Tonoxenue p-snementoB B Ilepuommueckoii cucrteme. OcoOeHHOCTH
AJIEKTPOHHON KOHpUrypamuu. XapakTepHbIE CTEEHH OKHUCICHHs. MeTamsl,
HEMETaJUIbl, METAJUIOUIbI CPEIU P-3JIEMEHTOB. 3AKOHOMEPHOCTH B MU3MEHEHUU
CBOMCTB BO 2 U 3 mepuoaax.
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Inemenmur __epynnot 1A, OOmiass XapakTepucTUKa TPyMHIbL*
OcobGennoctu xumuu Oopa. BopoBoAOPOIbI, KOMIUIEKCHBIE THIPOOOPATHI,
KJIaCTEpHbIE coequHeHuss Oopa, O0opas3oy, HUTPUA OOpa: OCOOEHHOCTH UX
CTPOEHUS U CBOMCTB.

Oxcusl amoMUHUS. AJIOMHHATBI U THJIPOKCOATIOMUHATHL. [ amoreHusl
amomunusa. KommekcHble coeauHeHuss amoMuHusa. CruiaBbl  aTlOMUHUS.
Amomorepmusi.  AMQOTEPHOCTh OKCHUIOB TaJliusl, HWHIUS U  TaJUIMS.
Oco6ennoctu xumuu TI(l). [Ipumenenne Gopa, arOMHUHUS, TAIDIHS, UHAUS U
TAJUJINS U UX COCIUHECHUMU.

Onemenmul __epynnul VA, OOmias  xapakTepUCTHKa  TPYMIBL*
Oco0eHHOCTH XUMHUH aJIJIOTPOITHBIX MOAU(HUKaIUil yriepoaa. OymiaepeHsl 1 uxX
npousBognbie. HanorpyOku. KapOuaelr wmertamnoB. CHHHIBHAsS KHCIIOTA,
IMaHUbL, Tuirad. PogaHocToBoAOpoaHAS KUCTIOTA U poaaHuabl. Cepoyriepo.
®peonsl 1 ux npuMenenue. Oxcuapl yriepoaa. Kapoounusl. KapooHaTsl.

Oxcuapl KpeMmMHMs, TepMaHus, ojoBa W cBuHOA. Ksapu u ero
nosuMopdHble MoauduKkanuu. KpemMHueBast KUCIOTa U CUIIMKATHL. ["amoreHuabl.
KpemuedropucroBogopoanas kucinora. Kapobun xkpemuusa. KommiekcHble
COEMHEHMsI 0JI0BAa M CBHMHLA. lIprMeHeHue MpocThIX BEUIECTB U COCIUHEHHM
aneMeHToB Tpynnbel  IVA. Ilonstue o mnomynpoBoaHuKax. (CBHUHIIOBBIH
aKKyMYJITOP.

Onemenmur _epynnet VA,  OOmas  XxapakTepucTUKa  TPYIIbL.*
3aKOHOMEPHOCTH O0pa30BaHWsA W MPOYHOCTh MPOCTBHIX M KPAaTHBIX CBS3CH B
rpynne. OcobeHHOoCcTH XUMHUHM a30Ta. [Ipobiiema CBSI3bIBaHUSI MOJIEKYJISIPHOTO
azora. Oco0EeHHOCTHU aIOTPOINHBIX Moaudukaiuit Gocdopa.

['uppuasl snemeHToB Tpynnbl VA: mojgydeHue, CTPOCHHE MOJIEKY,
corictBa. Comn aMMoOHHMs. JKHIKMM amMMuak Kak pactBoputenb. ['mapasus,
TMJIPOKCUJIAMUH, a30TUCTOBOJOPOJHAS KHUCIOTa. [‘alloreHuipl 3JIEMEHTOB
rpynnsl VA, ojy4deHne u THIPOIIU3.

Kucnopoansie coemunenus azora. OcobenHoctu xumun NO u NO..
A30THas, a30THCTasi KUCJIOTBI M WX COJHU: IIOJIyueHUE, CBOICTBA U
OKHCIIUTEIbHO-BOCCTAHOBUTENbHAsA crOcOOHOCTh. Juarpamma ®pocta nmis
COCIMHEHUH a30Ta.

Kucnoponusie coenunenus ¢ocdopa: OKCUABI, KUCIOTHI U HUX COJH.
CpaBHeHUE CBOWCTB KHUCIOT ¢ochopa B pa3HbIX CTENEHSIX OKHUCIICHUS.
KonnencupoBanubsie ¢dochopubie kuciotel U  nomudocdarsl.  OKCUIBI
MBIIIBSAKA, CYPbMbI U BUCMYTa, KHCIOPOIOCOJAEPIKAIINE KUCIOTHl MBIIIbSIKA U
CYpbMBI U uX conr. CpaBHEHHE CUIIBI KUCTIOT B Tpymme. CynbQuabl © THOCOIH.

[TpuMeHeHre MPOCTHIX BEIIECTB W COCAUHEHUH AIeMEeHTOB VA TpyIIIIbL.
Y no6penus.

Inemenmol epynnol VIA O6mias xapaktepuctuka rpynmbl.* OcoOeHHOCTH
xumuu  kuciaopona. CTpoeHHEe MOJIEKYNbl KHCIOpoAa, OOBsSCHEHHE ee
napamarHetusma. O30H ¥ 030HUABI. AJUIOTPONHBIE MOJM(UKALIMUA CEPbl U UX
CTPOEHHUE.

Knaccudukanuys OKCHJOB. [IpocTeie u CJIOKHbBIC OKCHJIbI,
HECTEXMOMETpUsl  OKCHAOB. l'uapokcuasl u  KuchnoTel.  [lepoxcuasl,




CYIIEPOKCH/IBI.

CepoBogopon u cynbduabl. [lomucynbduapl. Cynbdanbl. OKCUABI CEpHI,
KHUCITIOTHI ¥ BX COJIM. [I0TUTHOHOBBIE KUCIOTH U MOJUTHOHATHL. KucmopoaHbie
COCMUHECHMsSI celneHa u Terypa. CpaBHEHHE CWIBI, YCTOHYHMBOYTH W
OKHCIIUTETPHO-BOCCTAHOBUTEIIBHBIX CBOMCTB KUCIOPOIHBIX KUCIIOT B TPYIITIE.

["amoreHuIbI Cephl, CEIeHa U TeITypa.

[TpMeHeHre IPOCTHIX BEIIECTB U COSTMHEHMI 21eMeHTOB VIA rpymibl.

Onemenmur __epynnut VA, OOmas  xapakTepucTHKa  IpyIIIbL.™
Ocobennoctu xumuu (ropa m acrata. OKHCIUTETHLHBIE CBOWCTBA TaJIOTCHOB.
B3aumopencTBre raJloreHoB ¢ BOJOM.

["anorenoBogoposl. [lonyyenue, cBoiicTBa. 3aKOHOMEPHOCTh U3MEHEHUS
CBOMCTB TaJIOT€HBOJAOPOHBIX KUCIOT B Tpymme. Kinaccudukaius raioreHu10B.
MesXranoreHHbIE COeIMHEHUS: CTPOSHUE U CBOMCTBA.

Kucnoponueie coenuHeHust rajoreHoB. OCOOEHHOCTH OKCHJIOB XJIOpA.
Kucnopoaconepxaiire KACIOTHI TAIOT€HOB U UX coiu. COnocTaBiIeHUE CHUIIbI,
YCTOMYMBOCTA U OKHUCJIUTEIBHO-BOCCTAHOBUTEIBHBIX  CBOMCTB  KHUCIIOT
KHUCJIOPOJTHBIX KHCJIOT TaJoreHoB, quarpamma ®pocra Jis TaJoreHoB.

[IpuMeHeHure TrajJloreHoB U UX COCTMHEHUH.

Onemenmul __epynnwt  VIIA.  OOmas  xapakTepucThka TpyIIbL*
CoenuHeHust OJaropoJHBIX Ta30B W MPUPOJA XUMHUYECKON CBA3UM B HUX.
[mapater  OmaropogHbIXx Ta30B. DTOpUALI W KUCIOPOAHBIC COCTUHCHHUS
0J1aropoiHbIX Ta30B. [[puMeHeHue 6;1aropoIHbIX Ta30B.

2.3. XMy d-2JIEMEHTOB.

[Monoxenune d-amementoB B Ilepmommveckoit cucteme. DIIEKTPOHHOE
CTPOCHHE M OCHOBHBIC CTeNeHH OKHcIeHus. CrocoOHOCTh O-371EMEHTOB K
KOMILJIEKCOOOpa30BaHHI0. 3aKOHOMEPHOCTH M3MEHEHHS CBOWCTB (-META/UIOB B
4, 5 u 6 nepuonax. [Ipupoma d-cixatus u ee CaeaACTBHUI.

Inemenmul_epynnsi 5. O6mas xapakTepucThKa rpynmbl.® OKCHIBI,
ruapokcuasl U Gropuasl MetawioB |lIb rpynmel — monydenuwe u CBOMCTBA.
Kowmmnekcubie coequnenusi. ComocraBinenue xumuu 3yeMeHtoB |HHA u Illb
rpynin. [[puMeHeHre MeTajuioB U UX COEAUHECHU M.

Inemenmul_epynnul IVH. OOmas xapakTepuCTHKa TpyMIbl.* OKCUIBI U
THAPOKCH/IBI TUTaHA W MUPKOHMS. TutaHatel u 1upkoHaThl. COMM THTaHWIA U
nupkoHmwia.  ['amorenuppl.  CnocoOHOCT K KOMILIEKCOOOPA30BAHMIO.
3aKOHOMEpPHOCTH B CTAOMJIBLHOCTH PA3JIMYHBIX CTENEHEW OKuUcIeHHs. BiusHue
JTAHTAHOWJTHOTO CXKaTusl Ha cBoiicTBa raduus. ConocrtaBienue MmetamwioB |VAu
IVB rpynm. [IpumeHeHue TuTaHa ¥ HUPKOHUS U UX COCTUHEHHM.

Inemenmul_epynnet VB. OOmas xapakTepucTtuka rpynmnbl.® OKcuabl U
raioreHuabl.  Banamatel, H#HoOaTel u  TaHTamathl. CHnOCOOHOCTH K
KOMITJIEKCOOOPA30BaHUI0 ¥ O0Opa30BaHHUIO KJIACTEPOB. 3aKOHOMEPHOCTH B
CTaOMJILHOCTH DAa3JMYHBIX CTerneHew okwucienus. [Juarpamma ®dpocrta ms
coenuHeHuid BaHaaus. ComnocTaBieHUE CBOWCTB coeauHeHui BaHamusa(V) wu
docdopa (V). Ilpumenenne BaHaausi, HHOOWS M TaHTalda M MX COSTUHCHUI.

Inemenmul_epynnsi V5. OOmas xapakrepucTtuka Tpynmnbl.™ OKCHIBI,
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rajioreHuapl U cynbpuasl. CpaBHEHHE CBOWCTB XPOMOBOM, MOJMOJEHOBOM U
BOJILGPAMOBOM KHUCIOT M X cojied. OCcOOEHHOCTH KOMILIEKCOOOpa30BaHMUS.
Kinacrepsl. bpon3ssl. [lommkucnorel 1 ux conu. Ilepokcuabl. OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIE CBOMCTBA COCAMHEHHH XpOMa, 3aKOHOMEPHOCTH B
CTaOMJIBHOCTH PAa3IM4YHBIX cTeneHerd okucieHus. ComocTaBieHHEe XUMUU
anemeHToB VIA u VIb rpynmn. [Ipumenenne xpoma, MonubieHa U BoJibpama u
WX COEeIUHEHUH.

Onemenmul __epynnot  VIlb.  OOmas  xapakTEepUCTHKAa  IPYIIIbL.™
Kucinopoguele  coequHeHWss  Mapraiiia, HMX  KHCIOTHO-OCHOBHBIE U
OKHUCJIUTEIIbHO-BOCCTAHOBUTENbHBIE ~ CBOMCTBA, Juarpamma ®pocra i
coenrHeHnd MapraHua. CtaOWJIbHOCTh COEIMHEHHM MapraHua B pPa3IMYHbIX
cTeneHsax oOKuciaeHusa. OCOOCHHOCTH XHMMHUU TeXHelus U peHusa. PenueBas
kuciioTa u neppenatsl. ConocraBnenue xumuu emMeHToB VIIA u VIIb rpynm.
[IpumeHeHne Maprasua u peHusl.

Onemenmul __epynnut VL.  OOmas  xapakTepucTUKa  Tpymmbr*
OOocHOBaHME pa3[eleHUs 3JEMEHTOB Ha CEMEHCTBAa jKejie3a U IJIaTUHOBBIE
METaJlIbI.

CeMelcTBO xeme3a: MojiydeHre U (PU3NKO-XMMHUECKHE CBOMCTBA JKele3a,
KoOambTa W Hukens. OKCUAbl U TUAPOKCUABI, TaJOT€HUABl U CYJIb(UIIBI
CoenuHeHusi xkenes3a, koOajgbTa M HHUKEIS B BBICHIMX CTENEHSIX OKHCIICHUS.
KOMITUTEKCHBIE COSIMHEHHS, OCOOEHHOCTH KoMruekcoB ¢ d° kondurypammeit
neHTpaibHoro atoma. Kopposus xene3a u 6opsda ¢ Heil. [I[pumenenue xenesa,
KoOanbTa U HUKEJS.

[InatuHOBBIE MeTauibl: OCHOBHBIE KIIACCHI KOMIUIEKCHBIX COECIMHEHUN
IUIATUHOBBIX MeTauioB. OKCHUIbl M TaJOT€HHIbl IJIATUHOBBIX COEAMHEHUH.
[IpuMeHeHne MIaTHHOBBIX METAJIJIOB.

Inemenmul _epynnel 6. OOmasi xapakTepucTuka rpynmbl.* OKCHIBI,
TUAPOKCHUIBI U TaJIOT€HUIbl. VI3MEHEHe B yCTOMYMBOCTHU CTEIIEHEN OKHUCIICHUS
aneMeHTOB B rpynne. KomruiekcHele coenviHeHus. CONOCTABICHUE AJIEMEHTOB
IA u Ib rpynn. [Ipumenenne menu, cepedpa u 30510Ta.

Inemenmul epynnst 115, O6m1as xapaktepucTuka rpymnmbl.* OcoO0eHHOCTH
NOATPYIIIBI LMHKAa B KAa4yeCTBE IPOMEKYTOUYHOM MEXKIAY INEPEXOAHBIMUA H
HenepexoJHbIMU MeTajiaMu. OKCUABI, TUAPOKCUIBI, TAIOTEHUABl U CYIb(U/IBL.
Amanbrampl. OCOOCHHOCTM COEIUWHEHUN PTYTH B CTENEHU OKHCIeHus +1.
CrnocoOHOCTh K KOMIUIEKCOOOPA30BaHUIO U OCHOBHBIE THIIbI KOMIUICKCOB
nuHka, kaamuss u prytd. ComocraBienue c sineMeHToB |IA u |Ib rpynm.
[IpumMeHeHue nuHKa, KaAMUS U PTYTH.

2.4. Xumud f-2JIEMEHTOB.

O6mias  xapakrtepuctuka f-amemeHTOB.*  OCOOECHHOCTH  CTPOCHHS
AJIEKTPOHHBIX 000JI0YeK aTOMOB. JIaHTaHWIHOE ¥ AKTUHUIHOE C)KaTHeE.
CxoncTBO MW pasnuyue  JIAaHTAaHOWJOB W aKTUHOUIOB. BHYyTpeHHss
MEPUOIMYHOCTh B CEMENCTBAX JIAHTAHOUIOB 1 AaKTHHOHJIOB.

Cemeticmso nanmanoudos. MeTonpl TONy4YeHUs, pa3aeieHust U (pu3nuko-
XUMUYECKHE CBOWCTBa MeTawioB. CTEMeHW OKUCJICHHS JJIEMEHTOB W
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3aKOHOMEPHOCTH WX U3MEHEHUs B psiay. OCHOBHBIE KJIACChl XMMHUYECKHX
COEIMHEHUH - TTOJIyYEHHE U CBOMCTBA. KOMILIEKCHBIE COETMHEHNS JTAHTAHHUIOB.
Ocob6ennoctu xumun 1epust U epponus. Conocrasinenue d- u f- snemenToB 3
rpymisl. [[puMeHeHne TaHTaHOUIOB.

Cemeticmso _axmurnoudos. OO0CHOBaHHE aKTUHOUIHON Teopuu. MeToabl
NOJIy4eHUS] W (PU3MKO-XMMHUYECKHE CBOMCTBA aKTHUHOUJOB. (OCOOEHHOCTH
pazaeneHuss akTHHOUAOB. CTENEHN OKUCIIEHUS aKTUHOUJOB U 3aKOHOMEPHOCTH
uX wu3MeHeHuss B psaxy. OCHOBHBIE KIJIACChl XHWMHYECKUX COEIUHEHUM
aKTUHOMJIOB — MOJIyYeHHUE U CBOMCTBA. KOMILIEKCHBIE COEAMHEHUSI aKTUHOUIOB.
OcobeHHocTH XUMUU TOopus W ypaHa. CorocraBieHHe akTUHOWAOB C d-
anemMeHTamMu 6-ro mnepuoja. [IpuMeHeHue aKTMHOWAOB M WX COCIUHCHUM.
[lepcrieKTUBBI CUHTE3a TPAHCAKTUHOUIOB.

* Ilpumeuanue. OO61Iast XapaKTEPUCTUKA TPYIIIIHI BKIIOYAET B CEOsI:

[Tonoxenue rpynisl B [lepuognyeckoii cucreme.

DnexTpoHHasi KOH(GUTYpaIrs aTOMOB.

W3MeHeHne B Tpynmne OCHOBHBIX AaTOMHBIX XapaKTEPUCTUK: pPa3MEpPOB
aTOMOB, MOTEHIIUAJIOB MOHU3AIUH, CpoJicTBa K AIEKTPOHY,
ANEKTPOOTPULIATENBHOCTH.

@opMBbl CYIIECTBOBAHUSI MPOCTBIX BEMIECTB, HAXOXKIEHUE B MPHUPOJE,
MOJTYYE€HUE MPOCTHIX BEMIECTB U3 MPUPOIHBIX HCTOUHUKOB.

N3meHeHne B TpyIne OCHOBHBIX (PU3MYECKUX W XUMHUUYECKHUX CBOWCTB
MPOCTHIX BEIIECTB, OCHOBHBIE XapAKTEPHBIC CTECIIEHU OKUCIICHMUSI.

12. OBUIME TIPEACTABJIEHUSA O ®U3NYECKUX METOJAX WCCJEJAOBAHUSA B
HEOPIAHUYECKOUW XMW

JudpakunoHHble  METOABl  MCCIENOBAaHUA: PEHTTeHO(DA30BBIA U
PEHTICHOCTPYKTYPHBIN aHAIN3bI, HEUTpOoHOTpadusi, JIEKTPOHOTpadus.

CrexTpaqbHbIE METOJAbl HCCIEOBAaHUS: JJICKTPOHHBIC CIEKTPHI B
BunuMort u Y®-obmactu. KonebarenpHast cnektpockorus — WK wu
KoMOuHaimonHoro paccestausi. Cnexrtpockorust JIIP, AMP, SAKP u y —
pezonancueie. EXAFS-cnextpockonusi.  CHEKTPOCKOMHUS  IHUPKYJISIPHOTO
JTUXPOU3MA.

HccnenoBanus AIEKTPOIPOBOHOCTH W MarHUTHOW BOCIPHHMYHUBOCTH.
HccaenoBanus TUITOIBHBIX MOMEHTOB. MIMIIe1aHC-CIEKTPOCKOITHSL.

OnTtuyeckas W DJEKTPOHHAS MHUKPOCKOTHS. JIOKaabHBIM PEHTTCHO-
CIIEKTpaJIbHBIN aHaJIU3.
TepmorpaBUMeTpHs U MacC-CIIEKTPOMETPHSI.

HccnenoBanre MOBEPXHOCTH METOJAMH PEHTICHO- U (OTORIEKTPOHHOMN
CIIEKTPOCKOTINH, 0Ke-CIEKTPOCKOTUH U T.II.
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