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ITPO'PAMMA MUHUMYM
KaH/IMJJATCKOI0 9K3aMEeHa 110 CIIeLMaIbHOCTH

02.00.01 «Heopranu4yeckasi XHMH )
10 XMMHUYECKUM 1 TEXHUUECKUM HayKam

BBeaenue

Hacrosmas [IporpaMMa OXBAaTbhIBACT OCHOBOIIOJIAraromue  pasacibl HCOpFaHquCKOﬁ
XHUMHH, €€ TCOPETHYCCKHUE OCHOBLI (CTpOCHHe BEIIECTBA, TCPMOJIUHAMUKA U KHHCTHK&), XHUMHIO
3JIEMEHTOB, CBOMCTBA M METOJIbl CHMHTE3a OCHOBHBIX KJIaCCOB HEOPTaHMYECKHX COEIMHEHHUM, a
TaKKE€ METOAbI UX UCCIICOBaAHUA.

1. dynaameHTabHbIEe OCHOBBI HEOPraHHMYCCKOH XHMHH

1.1. [IEPUOJAMYECKHUM 3AKOH JI.M.MEHJIEJIEEBA U CTPOEHHME ATOMA.

OCHOBHBIE TIPEJACTaBICHUS O CTpoeHuH artoMa. BonHoBas (QyHKIMS ¥ ypaBHEHHE
Ilpeaunrepa. KBauTOBble 4YHCHa, pajMaibHOE M YIJIOBOE pACHpPENE/NCHUE 3JICKTPOHHOM
IUIOTHOCTH. ATOMHBIE opbutanu (s-, p-, d- u f~AO), ux SHEprund ¥ rpaHUIHLIC MOBEPXHOCTH.
Pacnpenenenne snexrponos 1o AO. Ipunnun munumyma suepruu. [Tpusimn ITaymu. AToMHbIE
TepMbl, mpaBuio Xynaa. CoBpemenHas GpopMyTMPOBKA NEPHOJMYECKOr0 3aK0Ha, 3aKoH Mo3y,
crpykrypa Ilepuoamueckoit  Cucrempl. KopoTko- W JUIHHHONEPHOJHBIH  BapHaHTBI

[Teproandeckoif Tabiuibl. [Iepuoibl U rpyIsl.
3aKOHOMEPHOCTH M3MEHEHMs (QyHIAMEHTAJIBHBIX XapaKTepUCTHK aTOMOB: aTOMHBIX H

HOHHBIX  pajuycosB, MoTEeHIIHaja HWOHH3aluH, 3HEPIUH cpoJacTrBa K  JJIEKTPOHY H

3IIEKTPOOTPULIATEILHOCTH.
['pannns! [lepuoanyeckoit Cucremel. [lepcrieKTHBBI OTKPBITHS HOBBIX JIEMEHTOB.

[TeprOIMYHOCTH B M3MEHEHUHM CBOMCTB IPOCTBIX BELIECTB M OCHOBHBIX XHUMHYECKMX
COEJIMHEHUIH - OKCHJOB, TI'MAPOKCHUIOB, THAPUIOB, TAJOT€HU0B, Cyab(uaos, KapOHIOB,
HUTPUIOB U OOPHIOB.

1.2. XUMHUYECKASI CBSI3b U CTPOEHUE MOJIEKYJL.

[TousiTve 0 PUPO/IE XUMUYECKOM CB3H. OCHOBHBIE XapAKTEPUCTUKH XUMHUYCCKOM CBA3M!
JUIMHA, JHEPTHS, HAIIPABIECHHOCTB, IOJSIPHOCTH, KPaTHOCTh. OCHOBHBIE THIIBI XUMUYECKOH CBA3H.

OCHOBHBIE TIOJIOKEHMs MeToza BajieHTHRIX cBsizeit (MBC). I'uOpuamsanus opOurtasnei.
HanpaBjieHHOCTh, HACBHIIAEMOCTh M IMOMSAPU3YEMOCTh  KOBAJEHTHOH  CB3HM. Biusnue
HETIOAICTICHHBIX 3JIEKTPOHHBIX AP Ha CTPOEHHUE MOJIEKYJI, MOJeNb I niiecy.

OCHOBHBIE TOJIOXKEHUS METOAa MoJeKyspHeIx opburtaneit (MMO). JIByXueHTpOBbIE
JBYX3JIEKTPOHHEIE MOJIEKYJIIpHBIe opOuTanu. DHeprernyeckue aunarpammbl MO romosaepHbIX U
reTEepPOSAJICPHBIX JIBYXaTOMHBIX MOJIEKYJl. DHEPrusi WOHHM3AlMM, MAarHUTHBIE U ONTHYECKHE
cBOiCTBA MOJIEKYJ. MHoroneHTpoBele MO, runepBaleHTHBIE W JIEKTPOHOAEPHULIUTHEIE
MoseKyJbl. [IpuHimn uzonobanbsHoOro coorseTcTBus. KoppensiuoHHbie quarpaMMel.

WonHas cBsA3b. MIoHHAs MOAETb CTPOSHUS KPUCTAJLIOB, 00pa30oBaHMUE MOHHBIX KPHCTAJJIOB
KaK pe3yJibTaT HeHANPaBJCHHOCTH M HEHACBIIIAEMOCTH MOH-UOHHbBIX B3auMoeHcTBui. MOHHBIH
paauyc. OCHOBHBIE THITbI KPUCTAUIMYECKUX CTPYKTYP, KOHCTaHTa MajiesyHra, SHeprus HOHHOM
PELIETKH.

MexMOJIeKyJISIpHOEe  B3aUMOJENHCTBHE  —  OPMEHTALMOHHOE,  MHIYKIMOHHOE H
nucnepcuonHoe. BopopoaHas B3k, €€ pupoja.

Beenenue B 30HHYIO Teopuro. OOpazoBaHue 30H — BaJICHTHOW W IIPOBOJAMMOCTH U3
aTOMHBIX ¥ MOJIEKYJIAPHBIX OpOUTasIei, 3anpemerHHas 30Ha. MeTauibl U AUJIEKTPUKH. I'paHuLbl



IPUMEHUMOCTH 30HHOH TEOPHH.

1.3. KOMIUIEKCHBIE (KOOPJIMHALIMOHHBIE) COEJAMHEHUS.

OCHOBHBIE TOHATHS KOOPAMHAIMOHHOM Teopuu. THIBI KOMIUIEKCHBIX COCAMHEHHH IO
KracCu(OUKALMKA JTUTaHI0B, 3apsay KOOPAMHALMOHHONH cdephl, YMCiy LEHTPAIbHBIX aTOMOB.
HoMmeHknaTypa KOMILICKCHBIX COeTMHEHMH. M30Mepust KOMIUIEKCHBIX COeAMHEHUH.

O6pa3zoBaHue KOOPAMHALMOHHBIX COCJMHEHHMH B pamMKaX HOHHOH MOAeIH H
npezncrapienuit JIptouca. Teopust MATKUX M )KECTKUX KUCJIOT M OcHOBaHui [IupcoHa, ypaBHEeHHE
Jlparo-Beitnanga. YcToWYMBOCT KOMIUIEKCOB B PacTBOPax W OCHOBHBIE (aKTOphl, €e
onpeaensomue. KOHCTaHTBI  yCTONYMBOCTM  KOMIUIEKCOB. JIaOMJIBHOCTH M MHEPTHOCT.
DHTPONHUIHBI BKIaJ B JHEPreTUUYECKYIO YCTONYMBOCTH KOMILIEKCOB, CONbBAaTHBIA d(hdeKT,
xenaTHeIi 3¢ dexr, npasuia uukios JI.A.Uyraesa.

[Ipuposa XUMHYECKOW CBA3M B KOMIUIEKCHBIX KOEIMHEHMAX. OCHOBHBIC MOJIOKEHHS
teopun kpuctammudeckoro nons (TKII). Paciennenue d- opbutasneil B OKTadApUYECKOM H
TETPadAPUUECKOM I10JIe. DHEPIUsi PACIIEIUICHNS, SHEPIUsl CIAPUBAHUS M SHEPIHUs CTAOUITU3ALMH
kpucTaymdeckum nosem. Crexrpoxumudeckuil psa sauranfos. [lonsitue o Tteopun SHa-
Temepa, TeTparoHaIbHOE UCKAXKEHUE OKTAdAPHUECKUX KOMILICKCOB.

Duepreruueckas auarpamma MO KOMIUIEKCHBIX coeinHeHuid. [locTpoeHne rpynmnoBbixX
opOuTajseil U MX B3aUMOJEHCTBME C OpOMTANAMM LEHTPAJbHOIO aTroMa, G- U T-JAOHOPHBIC H
akuenrtopusie smransl. Mcnons3oBanne TKII u MMO s 0OBsCHEHHS ONTHYECKHMX M
MAarHUTHBIX CBOMCTB  KOMIUIEKCHBIX  coeauHenuit. Jlmarpammel  Tana6>-Cyrano s
MHOT03JIEKTPOHHBIX CHCTEM.

KapGoumisl,  MeTa/ulokapOeHbl,  METaIOUEHbl,  ¢yaepuasl.  Komiuiekcel ¢
MaKpOLMKIMYECKUMHU Juranaamu. Ilonusepusie KOMIIIEKChI. K30~ ¥ reTeporonncoeAMHEHNs.
Knactepsl Ha OCHOBE TMEPEXOMHBIX M HEMEPEXOAHBIX 371eMeHTOB. KpaTHble CBA3M MeTall-
METaJLI, [IOHATHE O O-CBSI3U.

MexaHM3MbI peakiiil KOMIUIEKCHBIX COeAMHeHHUH. Peakuuu 3aMelneHus, OTIICIUVICHUs U
IPUCOEAMHEHHS JINraH/la, OKHUCIUTENIbHO-BOCCTAHOBUTE/IbHBIE peakuuu. B3aumHoe BIMSHUE
JAUraHja0B B KoopaMHaumoHHOM chepe. Tpanc-pausuue M. YUepnsesa, mmc- sdhekt A.A.
['punGepra. Buyrpucdepnbie peakunu JIMraiios.

[I[pumMeHeHHe KOMIUICKCHBIX COEJMHEHMI B XMMHUYECKOHW TEXHOJIOTMH, KaTajuse,

MEIHUIIMHE U DKOJIOI'MH.

1.4. OBILUIME 3AKOHOMEPHOCTHU INMPOTEKAHUS XUMUYECKUX PEAKLIUI.

OCHOBHBI€ TIOHATHS U 3a7a4ld XUMHUYECKOH TEPMOJMHAMMKM KaK HayKH O NMpPeBPALICHUIX
9HEPruM NpPH NPOTEKAHMH XMMHYECKMX peakuuil. TepmoauHamuueckas CUCTEMa, rapaMmeTpel U
GyHKIMU cOCTOSIHMS cucTeMbl. [lepBblil 3aKOH TepMOAMHAMHMKKM. BHYTpEHHSsA JHEPrUs W ee
U3MEHEHHE NIPU XUMUYECKUX U (Da3oBBIX MpeBparieHusax. DHranbnud. CTaHgapTHOE COCTOSHUE U
CTaH/JapTHBIE TEIUIOTH XMMHUYECKHX peakuuil. Terutora u sHTanbmus odpasoBanus. 3akoH ['ecca.
DHepruu xuMudeckux cpsseif. Teroemkocts, ypaBHenue Kupxroga.

OOpaTtumble 1 HeoOpaTUMBbIe rpoliecchl. BTOpoii 3aK0H TepMOJMHAMUKA. DHTPONMS U €€
usryeckuit cMpici, ypasHeHue bonbimana. CtanaapTHas SHTPONKA. 3aBUCUMOCTb SHTPOIIMH OT
napaMeTpoB coCTOsiHUsA. DHeprus ['mO0ca. HampaBienne XHMHYECKMX IPOLECCOB, KPUTEPUU
CaMOIPOU3BOJIBHOIO IMPOTEKaHUsl pEakUuii B M30JMPOBAHHBIX M OTKPBITBIX CHCTEMax.
XUMUYECKHI TMOTeHIMan. YCJIOBHE XUMHUYECKOrO paBHOBECHUS, KOHCTaHTAa paBHOBECHS.
W3zorepma XUMUYeCKOi peakiuu. Pa3zoBbie paBHOBECHSA, YMCJIO CTENEHUEH CBOOOBI, MPaBHIIO
¢a3 ['u66ca. Pa3oBble AUMArpaMMBI OHO- U JBYXKOMIIOHEHTHBIX CUCTEM.

CKOpOCTh XMMHMUYECKON peakLuH, €€ 3aBUCUMOCTU OT IPUPOABI M KOHLEHTPAIUH
peareHToB, Temmneparypbl. Ilopsanox peakuuu. KOHCTaHTBI CKOpOCTHM MU €€ 3aBHCUMOCTH OT
TEMIIEpaTypbl. YpaBHEHHE AppeHuyca. DHEprusi akTHBALMU M TMOHATHE 00 aKTUBMPOBAHHOM



KoMmIuiekce. OOpaTuMble peakiyu. 3aKOH ACHCTBYIOMIMX Macc. BiusHue KaranmsaTopa Ha
CKOpOCTh peakumu. ['oMoreHHmlii W rereporeHHelii Kkatanus. IloHaTue o0 NENHBIX U

KoJiebaTeTbHBIX PEaKIUAX.

1.5. PACTBOPHI U DJIEKTPOJIMTHI.

CoBpeMeHHBIE MPEeACTaBICHUS O Npupo/e pacTBopoB. OCOOEHHOCTH KUAKHX PaCTBOPOB.
[TopsiIoK B )KUIKOCTAX, CTPYKTYpPa BOJIbI X BOAHBIX pacTBOpoB. Crielin(uKa peakiuii B BOAHBIX U
HEBOJHBIX PACTBOPAX.

Teopust amexkrpoiauTHyYeckoi aucconmanuu. VOHHOE 1POM3BEACHHE BOJABI U €ro
3aBUCHMOCTH OT TeMIepaTypbl. Bogopoansiii nokasareias pH, mkana pH. Kuciaors! 1 ocHOBaHHUS.
[Iporonutnueckas Teopust bpencrena-Jloypu. ConpskeHHbIe KUCIOTH M OCHOBaHMsA. ['naponus.
CoBpeMeHHbIE B3IJIS/1bl Ha IPUPOY KMCJIOT U OCHOBAHUH.

CunpHple ¥ ciabble  JIEKTPOJIUTHL.  3aBUCHMOCTH  CTENEHHM  AJIEKTPOIUTHYECKON
JAMCCOLMAIMM  OT KOHLEHTpAIMK, TEMIepaTyphl, MPUPOABl PacTBOPHUTENS, [OCTOPOHHHX
31eKTpONUTOB. 3akoH paszOaBnenus Octanbaa. OCHOBHBIE TIOHSTHS TEOPUHM CHIIBHBIX
anekTpoauToB [lebas n Xrokkes.

[IponsBeneHne pacTBOPUMOCTH. JIMHAMHUYECKOE PABHOBECHE B HACBHILICHHBIX pacTBOpax
MajiopacTBOPUMBIX CHIIbHBIX 2JIEKTPOIUTOB M (PAKTOPBI, €Er0 CMELIAKLINE.

DNEeKTPOXUMHUYECKHE CBOMCTBA pacTBOPOB. ConpsikeHHbIE OKHMCJIUTEIBHO-
BOCCTAHOBMTEJIbHBIE TIaphl. DJIEKTPOJAHbIH noTeHnman. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHEIC
peakuuu ¥ uX Hanpasienuwe. Ypasuenue Hepucra. Jlmarpammer Jlatumepa u  @pocra.
DNEKTPOIINS.

KosuratuBHbIE CBOMCTBA PACTBOPOB 3JIEKTPOJUTOB M HEAIEKTPOJUTOB. M30TOHHYECKHUA
ko3 punuent. 3akon Payns. Kpuockonus u 30yIMOCKONHMs, 0CMOC.

1.6. OCHOBbI U METOJIbl HEOPTAHUYECKOI'O CUHTE3A.

ITpsMoii CHHTE3 COeIMHEeHHMH U3 MPOCTHIX BelnecTB. Peakuuy B ra3oBoii ¢ase, BOAHBIX
HEBOAHBIX pacTBOpax, paciuiaBax. MeTOA XHMHUYECKOrO OCaXIACHUs M3 ra3oBod (a3sl,
MCIIOJIb30BaHMs HaJKPHUTUYECKOIO COCTOSAHMS. 30Jb-reib METOA. | 'MIpoTepMalibHbIi CHHTE3.
Teepnoa3Hblii CHHTE3 U €ro OCOOEHHOCTM; UCIIONB30BaHME MEXaHOXMMHUYECKOW aKTHBAIIMH.
XuMuyeckre TPAHCIIOPTHBIE PEaKUMH Ul CHHTE3a M OUMCTKM BellecTB. MDOTOXUMHYECKHE H
9JIEKTPOXUMHUYECKHE METOABl CHHTe3a. [IpuMenenne Bakyyma M BBICOKHMX [aBJICHUH B CHHTE3E.
OCHOBHBIE METO/Ibl pa3/Ie/ICHUs] U OUUCTKH BelecTB. MeTo bl BeIpallluBaHus MOHOKPHCTAJIIOB U
UX K1accupukauus.

2. XUMMHS 3JIEMEHTOB
2.1. XUMUS s-DJIEMEHTOB.

ITonoxkenne s-snemeHToB B Ilepuoamdeckoil cucreme, OCOOECHHOCTH 9JIEKTPOHHOM
KOH(purypanuu. XapakTepHble CTEIIEHU OKHCIECHUS.

Booopoo. Ocoboe nonoxenue Bojopoa B [lepuoandeckoii cucreme. M3oTorsl Bogopoa.
Opro- u mapa- Boaopold. Meroasl mnojaydeHus Boaopoa. DU3ZMKO-XUMHUYECKHE CBOMCTBA
Bojopona. ['mapuasl u ux wiaccuduxauus. OKUCIUTEIBHO-BOCCTAHOBUTEIBHEIE CBOMCTBA
Bojopona. Bona — crpoeHue MONEKyJIbl M CTPYKTypa KHAKOro cocrosHus. CTpykTypa Jjbaa,
Kiarpatel. Ilepokeua Boopoa, €ro nojyuyeHue, CTpOCHUE U OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE
CBOICTBA.

Onemenmur __epynnbt  IA. OOmas xapakrepucrtuka rpynmnsl.® OCHOBHBIE — KJIACCHI
XUMUYECKUX COEIMHEHUN — rojlydyeHue u cBoiicrBa. HepactBopumbie conn. Oco0eHHOCTH XUMHUH
nutus. [IpuMeHeHne EeJOYHBIX METAIOB M UX COCIMHEHHIA.

Onemenmor _epynner  IIA. OOmas xapakTepuctuka rpynnbl* (OCHOBHBIE KJ1acChl




XUMHUYECKHX COEIUHEHMH — rosiyueHne ¥ cBoicTBa. OcOOEHHOCTH KOMIUIEKCOOOpa3oBaHUs S-
metauioB. Oco0eHHOCTH XuMmHK Oepuiuins, MarHus u paaus. CXOACTBO XMMUM Oepuiuius u
muatyst. [IpumeneHre OepuiTus MEeJ0YHO3EMEIbHBIX METAJIOB U UX COCAMHEHUH.

2.2. XUMUS p-2JIEMEHTOB.

[Tonokenue p-anemeHToB B Ilepuoanueckoii cucreme. OCOOGEHHOCTH SIEKTPOHHOM
KoH(Murypauuu. XapakrepHble CTENEeHU OKUCIeHHs. MeTaibl, HeMETaIbl, METALJIOUABI CPeaH
p-371€MEHTOB. 3aKOHOMEPHOCTH B U3MEHEHMH CBOWCTB BO 2 U 3 MepHojax.

Onemenmut epynnot [IIA. O6imas xapakrepuctuka rpynmbl.* OcoGeHHOCTH XMMuUK Oopa.
BopoBOAOPO/IbI, KOMIUIEKCHBIE I'HAPOOOPATHI, KIacTepHBIE COEAMHEHUs Oopa, 00pa3os, HUTPHU
Gopa: 0cOOEHHOCTH UX CTPOEHUS U CBOMCTB.

Oxcujl allOMUHUS. AJIOMHHATBI M THIPOKCOAJIOMHMHATBL. [‘asoreHuabl aaroMUHUS.
KommuiekcHele coeauHenust amomunus. CruiaBel amioMuHus. AnoMotepmus. AMPOTEPHOCTh
oxcumoB ramius, uaaus u taumg. Ocobennoctu xumun TI(I). [Ipumenenue Gopa, anrOMUHUSA,
rajulis, UHAUS U TaJUIAs] U UX COEIMHEHUH.

Onemenmur_epynnor IVA. OOmas XapakTepucTuka rpynmsl* OCOOEHHOCTH XHMHH
aJUIOTPONHEIX MoAMUKanuii yriepoaa. @yiepensl 1 UX npoussoansie. HanorpyOxu. KapOusl
meraioB. CHHWIBHAs KUCJIOTa, LMAHWABL, JULMaH. POJaHOCTOBOJOPOJHAS KHCIOTA U
pomanuael. Cepoyrinepox. Ppeonsr u ux npumeHenue. Oxcuibl yraepoaa. KapGoHHIIBL.
Kapbonarsl.

Okcusl KpeMHMs, IepMaHus, ojoBa ¥ CBHUHUA. Ksapu u ero noammopdHsie
moauukauu. Kpemuuesasi kuciora ¥ cunukathel. ['anorenuisl. KpemuedropuctoBoaopoHas
kuciora. KapOua kpemuus. KoMIuieKCHbIe COSTMHEHHS 0/10Ba M CBUHLA. [IpuMeHEeHHEe MPOCTHIX
BELIECTB M coeauHenuil snementoB rpynisl [VA. [Toustue o nomynpoBoaHukax. CBUHIIOBBIN
AKKyMYJISITOP.

Onemenmuor __2pynnet  VA. OO6uias  xapakTepucTHKa IPYyNIbL*  3aKOHOMEPHOCTH
00pa3oBaHus ¥ MPOYHOCTH MPOCTHIX M KPaTHBIX cBsi3el B rpynne. OcoOEHHOCTH XHMHH a30Ta.
IIpoGiemMa CBS3bIBAHUS MOJIEKYJSAPHOrO a30Ta. OCOOEHHOCTH a/UIOTPONHBIX MOAM(UKALMIA

docdopa.
uapuasl 2JeMEHTOB Tpynmbsl VA: mHoJydeHue, CTpOeHHE MoJekys, cpoicrea. Conu
amMonusi.  JKuakuit  amMMHaKk  Kak  pacTBOpHTEeNb.  [Wapasus,  IMIPOKCHIAMMH,

a30TUCTOBOJIOPOIHAS KMCI0TA. ["aoreHu sl 3JeMEHTOB Ipynibl VA, 1ojayueH’e U rupoiius.

Kucnopoansie coenunenus azora. Ocobennoctu xumun NO u NO,. A3oTHas, a30TUCTas
KUCJIOTBI M MX COJIM: IMOJyYeHHE, CBONCTBA M OKUCIUTEIBHO-BOCCTAHOBUTEIbHAS CIIOCOOHOCTB.
Jlmarpamma @pocTa Juis COeAMHEHUH a30Ta.

Kucnopoausie coequnenus (Gocgopa: OKCHabl, KUCIOTH M UX conu. CpaBHEHHE CBONCTB
KucnoT (ocopa B pazHbIX creneHsx okuciaeHus. KonaencuposanHbie HocHOpHbIE KHCIOTH U
nonudocdarel. OKCHABl MBIIBAKA, CYPbMBl M BHUCMYTa, KHCIOPOAOCOAEPIKAIINE KHUCIOTHI
MBIIIBAKA U CYPbMBI M MX COIM. CpaBHEHHE CUIIBI KUCJIOT B rpynmne. Cynb(uibl ¥ THOCOIH.

[IpuMeHeHHEe MPOCTHIX BELIECTB M COEAMHEHU 21eMeHTOB VA rpynmsl. Y 100peHus.

Onemernmol _epynnvt VIA OO6mas xapakrepuctuka rpynnbl.* OCOOEHHOCTH XHUMHHU
kuciaopofa. CTpoeHHE MOJEKYJIbl KHCIOpoaa, oOBsACHEeHHE ee¢ mnapamarHerusma. O30H H
O30HU/IbI. AJJIOTPOIIHEIE MOAM(DHUKALIMH CEPBI U NX CTPOCHHE.

Knaccudukauns oxcuaos. IlpocThie M Cil0KHBIE OKCHIBI, HECTEXHOMETPHS OKCHIOB.
['mapokcuasl U KUCIOTHL. [IepoKcuapl, CynepoKCHb.

Ceposognopoa u cyiabpuasl. [Tomucyasduasl. Cynpdansl. OKCUIbI CEPBI, KUCIOTHI U HX
coiy. [TonUTHOHOBBIE KMCIOTHI U NMOAUTHOHATHI. KHUCIOpOaHbIE COEMHEHMs CelIeHa U TeJlIypa.
CpaBHEHHE CHJIBI, YCTOWYMBOYTH M OKHCIUTEIHHO-BOCCTAHOBUTEIbHBIX CBOMCTB KHUCIOPOIHBIX
KHUCJIOT B IPYIIIIE.

["ajioreHu 1l cephl, CelieHa U TETypa.




[IpuMeHeH#e MPOCTHIX BELIECTB M COeMHEHUH 21eMeHTOB VIA rpyrmsl.

Dnemenmet epynnot VIIA. OGmas xapakrepuctuka rpynsl* OcobeHHOCTH XuMuK (ropa
u acrara. OKHCAMTEIbHBIE CBOMCTBA rajoreHoB. B3aumoaeiicTBue rajJoreHoB ¢ BOJIOM.

[anorenoBosopoabl. Ilomyuenue, cBoiicTBa. 3aKOHOMEPHOCTH HM3MEHEHMSI CBOMCTB
rajoreHBOJOPOAHBIX KucaoT B rpynme. Kmaccudukauus ranoreHu10B. MekraaoreHHble
COEIMHEHUS: CTPOCHUE U CBOWCTBA.

Kucnopoansie COEIMHEHHS rajoreHoB. OcoOeHHOCTH OKCHIOB XJ10pa.
Kucopoaconepkaline KuciaoThl rajoreHos 1 ux coiau. ConocraBieHue CHIbl, YCTOHUMBOCTH
OKHCIIUTEIBHO-BOCCTAHOBUTENILHBIX ~ CBOMCTB  KHUCJIOT — KMCIOPOAHBIX  KHUCJIOT —TajloreHoB,
nuarpamma dpocTa JUis rajloreHoB.

[TpyiMeHEHHE TajloreHOB U UX COEIMHEHMH,

Onemenmor 2pynnvr VIIIA. O6mas xapaktepuctuka rpynmbsl.* CoeluHeHus 01aropoHbIX
ra3oB W MHPUPOJA XUMUYECKON CBA3M B HUX. ['mapaTel OmaropoiHbix rasoB. OTOpHIEI H
KHMCJIOPOIHBIE COEAMHEHUS OJIaropoiHbIX ra3os. IIpumenenne 6,1aropoiHbIX ra3os.

2.3. XUMHsl d-2JIEMEHTOB.

[Tonoxenue d-snemenroB B Ilepuoanueckoil cucreme. DIEKTPOHHOE CTPOCHHE H
OCHOBHBIe crerneHH okxuciaenus. CrocobHocTh d-dAEMEHTOB K KOMIUIEKCOOOpa30BaHUIO.
3aKOHOMEPHOCTH M3MEHEHHs CBOMCTB d-mMeTtamioB B 4, 5 1 6 nepuoaax. [Ipupona d-cxatus u ee
CIIC/ICTBUS.

Onemenmor_epynnor IIB. Ob6mas xapakTepucTuka rpynnbl.® OKCHIBI, TMIPOKCHIBI U
dropumsr MeraioB IIIB rpynmel — momydenne u cpoicrsa. KoMIUIeKCHBIC COCAMHEHHS.
ConoctaBinenue xumun 1emedToB [ITA u I[1IB rpynmn. [TpumeHenne MeTaaIoB U UX COEIMHEHHUM.

Onemenmeor_epynner IVE. O6mas xapaktepucTtuka rpymnsl.® OKCHAbl ¥ THAPOKCUABI
THTaHa W IMpKoHHsA. Turanatel W nmpkoHarbl. ColMM TUTaHWIA M LMPKOHMIA. ['aJlOre€HUJIBI.
CriocoOHOCTh K KOMIUIEKCOOOpA30BaHMIO. 3aKOHOMEPHOCTH B CTAOMIBHOCTH Ppa3iMYHbIX
cTerneHell okucieHus. BiusgHue JIAHTaHOWIHOIO CxKaTusi Ha cBoiicTBa rapuusa. ConocraBjieHHe
metauioB IVAu IVB rpynn. [IpuMeHeHHe TUTaHA ¥ LUPKOHUS U UX COEAMHEHHIA.

Onemenmor_2pynnel VB, OO6mas xapaktepuctuka rpynnbsl* OKCHABI M TaJOTCHUBI.
Bananatel, HHo6atel ¥ TaHTanaThl. CriocoOHOCTh K KOMILIEKCOOOpa30oBaHMIO M 00pasoBaHMIO
KJIaCTEPOB. 3aKOHOMEPHOCTH B CTAOMJIBHOCTH Pa3IMYHBIX CTeneHed oxucinenus. Jluarpamma
dpocra s coepuHeHuit BaHaaus. CONoCTaBieHHE CBOMCTB coeauHeHui Banagma(V) u
dochopa (V). [Ipumenenne Banaaus, HUOOUs U TaHTajla U UX COCIMHEHUHM.

Onemenmot_2pynner VIB. OOmas xapaktepucThka Ipynibl.* OKCHIBI, TI'aJOreHUIbl U
cynbduasl. CpaBHEHHE CBOICTB XpOMOBOH, MOIMOAEHOBOH M BOIL(PAMOBOM KHUCIOT H HX
coseit. Ocobennoctu KomruiekcooOpaszoBanusi. Knacrepsl. bpoussl. T10AMKUCIOTE U MX COJIH.
[Tepoxcusl. OKHMCIUTETEHO-BOCCTAHOBUTEIbHBIE cBOiicTBa COeIMHEHUH Xpoma,
3aKOHOMEPHOCTH B CTAOMIBHOCTH Pa3JM4YHEIX CTerneHed oxucieHus. COornocTaBleHHe XHMHHU
aneMeHToB VIA u VIb rpynmn. Ilpumenenune xpoma, MoaubaeHa u BojabdpaMa U UX COEIMHEHMI.

Onemenmot epynnor VIIE. O0mas xapakrepuctuka rpymnmbl.® KucinopoaHsie coeiuHeHus
Maprasiia, uX KUCJIOTHO-OCHOBHBIE M OKHCIIUTE/IbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA, AMarpaMmma
®pocra ms coeauHeHuit Mmapranna. CTaOWIBHOCTH COEJIMHEHMH MapraHua B pasjidYHbBIX
creneHsx okucieHus. OcoOEHHOCTH XUMUU TeXHEelMs U peHus. PenueBas KUcioTa U eppeHaTsl.
Comnocrasinenune xumuu 351eMeHToB VIIA u VIIB rpynn. [Ipumenenne mapranna v peHus.

Onemenmut_epynnur VIIIS. O6mas xapakrepucTuka rpynnbe* OO00CHOBaHME pasieieHUs
3JIEMEHTOB Ha CEMENCTBa JKee3a U IUIATUHOBBIC METAILIB.

CemeiicTBO JKene3a: mojiydeHue U (DU3MKO-XUMUYECKUE CBOMCTBaA iKeies3a, Kobaiabra U
HuKens. OKCHIBI U T'MJAPOKCH/BI, TaJOreHubl U cyiabpuabl CoeanHeHus jKenesa, KkobanpTa M
HHUKEJIS B BBICUIMX CTEINEHAX okucieHus. KomIuiekcHble coeiMHEeH s, 0COOEHHOCTH KOMILIEKCOB
¢ d® konduryparmeii nenTpansHoro atoma. Kopposus skenesa u 6opsba ¢ Heil. IIpumenenue




Kene3a, ko0aabTa U HUKEJIS.

ITnarunoBsle MeTa/utbl: OCHOBHBIE KJIACChl KOMILIEKCHBIX COEAMHEHHH IUIATUHOBBIX
metauioB. OKCHIBI M TrajJOreHubl TUIATHHOBBIX coeAuHeHui. IlpumeHeHue IUIaTHHOBBIX
METaJIOB.

Onemenmot_epynnwr Ib. OOmas xapakrepucTHka rpyrnnbl.* OKCHIBI, THAPOKCHIBI H
rajoreuuibl. M3MeHeHuWe B YCTOHYMBOCTH CTEIEHEH OKMCIEHHs 3JIEMEHTOB B TpYIIIE.
Kommuiekcusie coenunenus. Comnocrapnenue sjiemeHtoB 1A u Ib rpynmn. [Ipumenenune meu,
cepebpa u 30I10Ta.

Onemenmor_2pynnot 5. O6mast xapakrepuctuka rpynibl.™ OcoOEHHOCTH MOATPYIIIIEI
[IMHKAa B KA4eCcTBE MPOMEXKYTOUHON MEXJy TMepeXOJHBIMH M HENEPEXOJHBIMH MeTallJIaMH.
OKcHaBl, TUAPOKCHABI, TaJOreHuapl U cyabhuapl. Amanbrampl. OCOOEHHOCTH COEAMHEHUIM
pTYTH B cTeneHu okucieHus +1. CrocoGHOCTh K KOMIUIEKCOOOPa30BaHMIO M OCHOBHBIC THIIBI
KOMIUIEKCOB IMHKa, Kagmus u prytd. ComocraBienue ¢ anementoB IIA u IIb rpynm.

[TpuMeHeHue UHKA, KaJMUs U PTYTH.

2.4. XUMuUs f-3JIEMEHTOB.

O6uas xapakrepuctuka f-3nemeHToB.* OCOGEHHOCTH CTPOEHHUS SJIEKTPOHHBIX 000I0UCK
aromoB. JlaHTaHMIHOE M aKTHMHUAHOE CxaThe. CXOACTBO M pas3iInyue JIAHTAHOUAOB H
AKTMHOMIOB. BHYTpEHHAS NEPUOAUYHOCTD B CEMEHCTBAX JIAHTAHOMIOB ¥ aKTUHOHU/I0B.

Cemeticmeo _nanmarnoudos. MeTOibl MONYyUeHUs, pasjicieHus U (U3UKO-XUMHYCCKHUE
cpoiictBa MeTayyioB. CTENeHN OKUCICHUS 3JIEMEHTOB M 3aKOHOMEPHOCTH MX M3MEHEHUS B pSAdYy.
OCHOBHBIE KJIAacChl XMHMUUYECKUX COJMHEHMH - noigydyeHne U cBoiictBa. KoMruiekcHbie
coeauHenns naHTaHU#oB. OcobeHHOCTH xuMuu uepus W esporms. Comocrasnenue d- u f-
3JIEMEHTOB 3 rpyniisl. [IpuMeHeHne JaHTaHOUI0B.

Cemeticmeo _axkmunoudos. OOG0CHOBaHUE AKTHHOMAHON Teopud. METOIbI MOJyYeHUs U
(pusHKO-XMMHUYECKHE CBOHCTBA aKTMHOMAOB. OCOOEHHOCTH pasjeieHus akTHHOMAO0B, CTerneHu
OKHCIICHMS aKTHHOWJOB M 3aKOHOMEPHOCTH HX M3MeHeHus B psaay. OCHOBHBIE KIIACChI
XMMHUUYECKHX COEIMHEHUM aKTMHOMJIOB — IOJydyeHHe U cBOHcTBAa. KOMIUIEKCHBIE COCIMHEHMS
akTuHOMIOB. OCOOEHHOCTH XHMMMH Topusi M ypaHa. ConocraBieHue axkTHMHOMI0B ¢ d-
sneMeHTamMu 6-ro nepuosa. [Ipumenenne akTHHOUAOB U UX coeiMHeHU. [lepcnekTuBbI CHHTE3a
TPaHCAKTHHOHUIOB.

* [Ipuveyanne. O6masi XapakTepHCTHKA I'PYIIIbI BKJIKWYAET B ceds:

1) IMoso:xenune rpynnel B [lepuoanyeckoii cucreme.

2) OnaekTpoHHas KOHPUIYpanUs AaTOMOB.

3) Usmenenue B rpymnme OCHOBHBIX ATOMHBIX XAPAKTEPHCTHK: Pa3MepoB ATOMOB, MOTEHIHAJIOB
HOHH3ALMH, CPOACTBA K YJIEKTPOHY, HIEKTPOOTPHULATEIbHOCTH.

4) ®opmbl CYmECTBOBAHHS IPOCTHIX BeleCTB, HAXOK/IE€HHE B NpUPOJe, MOJy4YeHHEe NPOCThIX

BELIECTB U3 NPHPOJAHBIX HCTOYHHKOB.
S) H3menenune B rpynmne OCHOBHbIX [I)H?.HHECKHX H XHMHYECKHX CBOHCTB MNpoOCThIX BEIIECTB,

OCHOBHBIC XapaKTCPHbIEC CTCNECHH OKHC/ICHHH.

12. OBLLME IMPEJICTABJIEHUS O ®U3NYECKUX METOJIAX MCCJIEJIOBAHMS
B HEOPTAHHYECKOW XUMUHU

JubpakumoHHbIE METOABI HCCACAOBAHUA: PEHTICHO(DA30BBIH M PEHTIEHOCTPYKTYPHBIHI
aHaJIu3bl, HEUTpOHOrpadus, 1eKTPOHOrpapus.

CrekTpanbHble METOJbl HMCCIEAOBAHUA: OJIEKTPOHHBIC CIEKTPbl B BUAUMONH U Y-
obmactu. Konebarenbnas cnexkrpockonus — MK ©  koMOMHAIMOHHOrO  paccesHus.
Cnexrpockonus DI1P, SIMP, SIKP u y — pezonancusie. EXAFS-cniekrpockonus. CrekTpocKonus
LUPKYJIIPHOTO AUXPOU3MA.



MccneoBaHusi HIEKTPOIPOBOIHOCTH M MAarHUTHOH BOCIPUAMYMBOCTH. UccnenoBanus

JUIIOJIBHBIX MOMEHTOB. HmnienaHCc-CIEKTPOCKOTIHA.

OnTHyeckKas U IeKTPOHHAs MUKpockonus. JIoKkaibHbI! PEHTTeHO-CIIEKTPaIbHbIN aHAIH3.

TepMOrpaBUMETPHUs M MAaCC-CIIEKTPOMETPHSL.
Vccie[oBaHre TIOBEPXHOCTH METOIaMi PEHTIEHO- U (HOTOIEKTPOHHOH CIIEKTPOCKONUH,

OKe-CIIEKTPOCKOITNH U T.II.
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