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Conep:xanune nporpaMmsI
1. ®ynaamenTANbLHBIE OCHOBBI HEOPrAHHYECKOH XHMHH
L.1. Ilepuoouueckuii 3axon J.H.Mendeneesa u CHpOeHue amoma
OcHoOBHBIE IIpeICTaBIEeH s 0 CTPOeHHUH atoMa. BoHOBas GYHKIMS U ypaBHEHHUE
HlIpenunrepa. KsanToskle drcna, paauanisHOe H yIIIOBOE pacrpeneieHue
NEKTPOHHOK IIOTHOCTH. ATOMHEIE OpGUTAIH (8-, p-, d- u f~AO), ux SHEpPTUH U
TPaHUHBIE IIOBEPXHOCTH. Pacnpenenenue snexrporos no AO. [Tpuaumn
MuHUMYyMa SHeprun. Ilpusmun Iaymm. AroMusle TepMEl, mpaBmto XyHza.
CoBpemenHas GopMyTHPOBKa IEPHOAMYECKOTO 3aKOHa, 3aKoH MoaJ, CTPYKTypa
nepuoauIecKkoi cucremMbl. KopoTko- 1 [UTHHHOIEpHOMHEIN BapHaHTEI
nepuopudeckoi Tabmuisl. [Teprons! 1 rpymisl. 3aK0HOMEPHOCTH H3MEHEHHUS
(byHIaMEHTaIbHBIX XapaKTEPUCTHK aTOMOB: AaTOMHBIX U HOHHEBIX
panuycos, NOTeHIHaa HOHH3ALMH, SHEPTHH CPOACTBA K JIEKTPOHY H
JMEKTPOOTPHUIIATENBHOCTH. | PaHUIIBI IEPHOAMIECKOM CHCTEMBI. lepcreKTHBEL
OTKPBITHS HOBBIX 3/IEMEHTOB. [IeproMYHOCTH B M3MEHEHNMH CBOMCTB MPOCTHIX
BELIECTB ¥ OCHOBHBIX XUMHYIECKHUX COSTUHEHU- OKCUIOB, THAPOKCH/IOB,
THIPUIIOB, FaJIOTeHUIOB, CYIb(UI0B, KapOUIOB, HUTPUIOB U GOPHIOB.

1.2. Xumuueckan céa3v u cmpoenue mMonexkyn

IlonsiTHE O NIpUPOJE XUMUYECKOH CBS3H. OCHOBHEIE XapaKTEPHCTHKH
XHUMUYECKOH CBS3HU: AIMHA, SHEPIHs, HANIPaBIEHHOCTb, OJSPHOCTh, KPATHOCT.
OcCHOBHBIE TUITBI XMMUYECKO# CBA3H. OCHOBHBIE IIONOXEHUS METOA BATIEHTHBIX
ceszeit (MBC). I'nbpunuzanus opouraneii. HanpasiieHHOCTS, HACHIIAEMOCTD U
IOJIIPU3YEMOCTh KOBAJIEHTHOM CBsA3U. BiysHKe HeNoAeNeHHbIX 3JIEKTPOHHEIX 1ap
Ha CTPOEHHE MOJIEKYI, Mozelib I uitecnii. OCHOBHEBIE MOJIOXKEHHUSI METOAA
MOJIEKyIspHBIX opbuTtaneil (MMO). JIByX1leHTPOBEIE ABYX3JIE€KTPOHHEIE
MOJIeKyJISpHEIe opOuTany. JHepreTryeckue auarpaMmmsl MO roMosiiepHBIX 1
TeTepOsIEPHBIX ABYXaTOMHBIX MOJIEKYI. DHEPTUS HOHU3AIMH, MATHUTHEIE U
ONTHYECKHE CBOMCTBa MoJeKyll. MHorounentpossie MO, runepBajieHTHBIE U
IEKTPOHOAE(PUITUTHEIE MOJIEKYJIBL.

Honnas cBs13b. VloHHAs MOJIENB CTPOCHUS KPUCTAILIIOB, 00pa3oBaHue MOHHEIX
KPUCTAJLJIOB KaK pe3yJIbTaT HeHAIPaBIeHHOCTH U HEHACHIIIIAeMOCTH HOHHOHHEIX
B3aumozeiicTBuil. MonHsIi pagmyc. OCHOBHBIE THUIIBI KPUCTAUIMIECKHX CTPYKTYP,
KOHcTaHTa MaJienyHra, 3HepIrus HOHHO! pelleTKH.

MexMoJIeKy/IsIpHOe B3aUMO/IelicTBHe — OpUEHTAllMIOHHOE, HHIYKIIMOHHOE U
IAUCIIEPCHOHHOE.

Bopopoanas cBs3b, ee npupoza.

Metajuinueckasi cBsi3b. BeeneHue B 30HHYI0 Teopuro. OOpa3oBaHue 30H —
BJIEHTHOM ¥ MPOBOAMMOCTH U3 aTOMHBIX 1 MOJIEKYJIIPHBIX OpOHTalICH,
3ampeleHHas 30Ha. MeTayusl U qUAIeKTPUKHU. | paHuIbl IPUMEHUMOCTH 30HHOM
TEOPUH.

1.3. Komnaexcuoie (Koopounayuonnsie) cOeOUHEHUA
OCHOBHEIE TIOHATHS KOOPIUHAIIHOHHON TeOPHH. THUIIEI KOMILTIEKCHBIX COETMHEHUH
IO KITacCH(HUKALMY JIUraH/IOB, 32Ty KOOPIMHAIIMOHHOM Cephl, THCITY
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HCHTPabHBEIX aToMOB. HoMeHKknaTypa koMmiekcHbIx coenuHeHumid. Mzomepus
KOMILTIEKCHBIX coeiuHenuit. OGpasoBanue KOOPIMHAIMOHHBIX COSIUHEHHIT B
paMKax HOHHO! MOJIeNH ¥ IpeAcTaBIeHui JIbronca. Teopus Markux u sxectimx
KHCIOT 1 ocHoBaHu# I lupcona, ypasHeHue Hparo-Beiinanna. Yeroitunsocts
KOMILIEKCOB B paCTBOPax ¥ OCHOBHEIE (haKTODEL, ee OTIpeIeNAIONIHE,

KoucranTs! ycroitunBocT koMmiekcos, JlabunsHoCTh M MHEPTHOCTS.
OHTPONMIHEIH BKIa] B SHEPreTUYECKYIO YCTONIMBOCTE KOMILIEKCOB, CONbBATHEL
aQdexT, XenatHslii 3¢ pexr, lTpaBuia UuKioB JI.A.Yyraesa. [Tpuposna xumuueckoit
CBA3H B KOMILIEKCHBIX KO€IUHEHUSIX. OCHOBHBIE ITOIOMKEHIS TEOPHH
Kpuctanmrieckoro nojs (TKII). Pacmennenue d-op6uraneii OKTa3IpHYECKOM U
TETPaSIPUIECKOM IOJIe. JHEPIHsl PACIIEIUICHUS, SHEPIUs CTIapUBAHUA U SHEPIUSL
CTaOHIM3aLIH KPUCTAIIMIECKIM IIOJEM.

KapGorunsl, Metasumoxap6ensr, METaJIOUEeHE], dyutepu/sl. KoMmmuiekcs: ¢
MaKpOLHKIN1eCKUMH uraHaamu. [Tonusneprsle koMmiexkcs. M30- 1
TeTeponoucoeanteHus. Kiracteps! Ha 0CHOBE MepexoaHbIX 1 HETIEpeXOIHBIX
I€MEHTOB. MeXaHU3MbI peakuuii KOMILIEKCHBIX COETMHEHHMIA, Peaxiu
3aMEINCHNU, OTIUEIUICHUS ¥ IPUCOEANHECHUS JIATaHa, OKMCIUTEIEHO-
BOCCTAHOBUTE/IbHBIC PEAKIMH. B3auMHOE BITHSHIE TMTaHIO0B B KOOPIHHALMOHHOMN
chepe. [IpuMeHEHIE KOMILTEKCHBIX COEUHEHHI B XHMUYECKOMH TEXHOJIOTHH,
KaTau3e, MEAUIIMHE H SKOJIOTHH.

1.4. O6uue 3aKoHoMeprOCMU NpomeKanus xumuueckux peaxkyui
OcHOBHEIE IIOHATHS 1 3311291 XUMHUIECKO TEPMOAHHAMUKY KaK HAyKH O
IIPEBPAIICHHAX SHEPTUH [IPY IPOTEKAHMN XUMHUYECKUX PEaKIIHi.
TepmonuHamMuyeckas cucrema, napaMeTpsl ¥ GyHKIMI

COCTOSHMSI CHCTEMBEI.

ITepBbIii 3aKOH TepMOAMHAMHUKH. BryTpeHH:% 3Heprus u ee u3MeHeHMe pu
XAMHUYECKUX U (ha30BBIX NPEBPAILCHUIX. DHTATBIIHL. Crannaprhoe cocTosiuue u
CTaHZIapTHBIC TCILIOTEI XUMUYECKUX peaklui. Temnora u sHTansnus o6pa3oBaHus.
3akoH I'ecca. DHeprum XMMHUYECKUX CBS3EH. TennoemxocTs, ypaBaeHue
Kupxroda. O6parumsie 4 HeOGpATHMEIE IPOLIECCHL

Bropoii 3aK0H TepMOAMHAMUKHA. DHTPOIHA U ee (Gu3ndecKuii cMEICH,
ypaBHeHue Bonsumana. CTaHgapTHas 3HTpONHS. 3aBHCHMOCTS 9HTPOIIUH OT
[1apaMeTPOB COCTOSHUSA. JHeprus I'u66ca. Hanpapnenne xumuueckux IIPOILIECCOB,
KPHUTEPHH CaMONPOU3BOIBHOIO NPOTEKAHMS PeaKiyii B H30IUPOBAHHEIX 1
OTKPBITBIX CHCTeMaX. XMMHUYECKHI TOTeHIHAN. YV CIIOBHE XHMUYECKOTO
PaBHOBECHS, KOHCTAHTA PABHOBECHS.

Da30Bble PaBHOBECHS, YHCIIO CTENEHEHR CBOGOEL, mpaBuiio ¢a3 I'u6oca.
®a30BbIe JUArPaMMBI OJJHO- U JIBYXKOMIIOHEHTHBIX CHCTEM.

CxopocTh XMMHUYECKOM peakiuy, ee 3aBHCHMOCTH OT IPUPOIEI ¥ KOHIICHTPALUH
peareHToB, TeMneparypsl. Ilopsnok peaxnuu. KoHCTaHTE CKOpOCTH U ee
3aBUCHMOCTE OT TEMIIEPATyphl. Y paBHeHHE AppeHnyca. DHeprus aKTHBALUA U
TIOHSTHE 00 aKTUBUPOBAHHOM KoMiLtexce. O6paTuMEIe peakimu. 3akoH
IEUCTBYIOLIMX Macc. BinsHue karanu3aTopa Ha CKOPOCTh PEaKIHA.
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['oMorenHsI u reteporennsI Kataus, IonaTHe 0 HeNnHBIX U KoIe6aTebHBIX
peaxkuusx.
1.5. Pacmeoput u snexmponums:

CoBpemeHHEIe npencTarnenns o IIpHpone pacTBOPOB. OCOOEHHOCTH HKUIKHX
pacTBopoB. ITopsnok B xuaKOCTSX, CTPYKTYpa BOIBL ¥ BOJHEIX PaCTBOPOB.
Crienduka peaximii B BOJHEIX M HEBOIHBIX pacTBoOpax.

Teopus anexTponuTUyeckoi mucconnanuy. Monnoe npoussenenye Bomsi 1 ero
3aBMCHMOCTB OT TeMIlepatypsl. Bogopoanslit mokasares pH, mxana pH.
KucnoTe 4 ocHOBaHu,

IIpoTonuruyeckas Teopus Bpencrena—IJloypu. Conpsoxenusie KHCIOTE 1
OcHOBaHHUA. ['unpomus. CoBpeMeHHEIe B3rIs bl Ha IIPUPOAY KHCIIOT ¥ OCHOBaHMUIA.
CunbHble U cabEle D1eKTPONUTEL. 3aBHCHMOCTD CTEmeHN AIEKTPOIUTHIECKOH
AUCCOLHMANIH OT KOHLUEHTPALUK, TEMIIEPATyPbl, IPUPOLIEL pacTBOpuTeES,
TIOCTOPOHHHX S/EKTPONHUTOB. 3aKoH pa3baBienus OcTBaubaa. OCHOBHEIE MOHSTHS
TEOPHM CUIIBHBIX 3IIEKTpoauToB Jlebas u XioKkens.

IIpoussenenne pacreopumocTy. [[UHAMIIECKOE PaBHOBECHE B HACHILIEHHBIX
pacTBOpax ManopacTBOPUMBIX CHIIBHEIX 3]IEKTPOJIUTOB U (PaKTOPEL, ero
CMeIIaloIIHe.

ONEKTPOXUMUYECKHE CBOMCTBA pacTBOpoB. CoNpsKeHHbIE OKUCTUTEIBHO-
BOCCTaHOBHTEIIbHBIE MAPEI. DIEKTPOIHBINA NOTeHIHAT. OKUCIHTEILHO-
BOCCTaHOBUTE/IBHBIC peaKLUU ¥ UX HanpasieHue. Ypasuenue Heprcra.
Huarpammer Jlatumepa u ®pocra. AnexTpomnus,

Koinnwurarusssie colicTBa pacTBOpPOB IEKTPOIUTOR U HEBJIEKTPOIIUTOB.
Hzoronnyeckuit kospdunuenT. 3aKoHm! Payns. Kpuockonus u 36ymuockomnus,
0CMOC.

1.6. Ocrogbr u Memoowl neopzanuueckozo cunmesa

IIpsimoii cuHTE3 coemuuenuii U3 MPOCTHIX BemlecTs. Peaknuu B razosoii dasze,
BOZIHBIX M HEBOJHBIX PAaCTBOpaX, paciuiaBaXx. MeTon XUMUYECKOTO OCAKICHHS U3
ra3oBOii ()a3kl, NCIIONB30BAHMS HATKPUTHIECKOTO COCTOSHIUS. 30/IB-rejs METO/,
l'unporepmanshbiii cuntes. TBeproQasHbIi CHHTES 1 ero 0cO6EHHOCTH,
HCIIOMb30BaHHUE MEXaHOXMMHUIECKOH akTHBAlMK. XUMUYECKHe TPaHCIIOPTHBIE
peaKiuu s CHHTE3a M OYUCTKU BelecTB. GoToXUMHUYECKHE 1
SNICKTPOXMMHYECKHE METOIbI CHHTe3a. [ [prMeHeHre BaKyyMa U BEICOKHX
JIaBIICHUM B CHHTE3E.

OcHOBHEIE METOZIBI pa3fie/IeHHs ¥ OYHCTKH BewecTs. MeToms! BBIpaIIMBaHHUA
MOHOKPUCTA/UIOB U UX KIaccuuKalus. '

2, XMMHuS 3JIEMEHTOB

2.1. Xumusn s-ynemernmoe

Ionoxenwue s-3neMeHTOB B [lepuoauueckoii cucTeMe, 0cOGEHHOCTH 3/IEKTPOHHOM
KoHQurypauuu. Bogopox. OcoGoe nonoxenne Bogopoza B [Tepruonmueckoii
cucteme. Metozs! momydenus sogopoaa. GU3HKo-XAMHUYIECKHe CBORCTBA
BoZopofa. ['uapunsl 4 ux knaccudukammsa. OKHACIUTENEHO-BOCCTAHOBHTEIHEIE

CBOMCTBa BOZOPO/IA.



5

Boza —cTpoeHye MOIeKy bl i CTPYKTYpa JKHIKOTO COCTOSHISL. Crpyxrypa ns1a,
KJIaTpaTEl.

Ilepoxcun Bomoposa, ero noy4eHne, CTpOSHHE M OKHCIIHTEIEHO-
BOCCTaHOBUTEIBHBIE CBOMCTBA.

Inemenmot zpynnot IA. O6mas xapakTepucTuka rpynnsl. OcoGeHHOCTH XUMHH
matust. CrocoGsI OTyyeHus, MpUMeHEeHHE MIEIOYHbIX METAIIOB 1 HX
COCIVHEHUN.

Inemermot zpynnbt [IA. O6mas xapakrepucTuka rpymnsl. [Toryyenue u
cBoiicTBa. OCOGeHHOCTH XMMHUHU GepUILTHs, MarHus 1 pagus. CX0ICTBO XUMUM
Gepusimis u T IIprMeHenye GepHIITHS, MarHUS U IEIOYHO-3EMEIBHEIX
METaJLIOB X UX COESIMHEHUH.

2.2. Xumus p-anemenmoe

TTonoxenue p-snementos B [lepuonuueckoii cucreme. OcoGeHHOCTH 3IEKTPOHHOMN
KoHurypauuu. XapakTepHsle CTENEHN OKUCIeHMs. MeTasusl, HEMETAJLIEL,
METaJlJION/bI CPeAU p-dNIEMEHTOB. 3aKOHOMEPHOCTH B H3MEHEHHMH CBOMCTB BO 2 M
3 mepuomax.

Inemenmu epynnovt IIIA. O6mas xapakTepucTika rpymmsl. OcoGEHHOCTH XHMUH
6opa. BopoBOIOPO/IEL, KOMIUTEKCHBIE MHAPOGOPATEL, KIACTEPHBIE COSAMHEHHS
6opa, 6opasoi, HuTpuz 6opa: 0COGEHHOCTH HX CTPOSHHMS U CBONCTS.

Oxcup amomMuHus. ATIOMHHATE U THAPOKCOATIOMHHATEL [ ajloreHump
almroMuHuA. KoMIiekcHble coequHenns amoMuaus. CIUIaBbl allOMAHHS.
Amomorepmusa. AMPOTEPHOCTS OKCUAOB rajuIus, MHAMA U Tawms. OcoGeHHOCTH
xumu TI(I). Ilpumenerue Gopa, aTrOMUHKS, TAUTHS, HHIUSA U TAJUTHS U UX
COEIUHEHUM.

Inemenmpot zpynnot IVA. O6was xapakTepucTuka rpynmsl. OcOGeHHOCTH XUMUK
aJUIOTPOMHBIX MOAM(MHUKALKH yrinepoaa. QyIuIepeHsl ¥ MX IPOU3BOIHEIE.
Hanotpy6xu. Kap6unbsl MetamtoB. CHHUIIBHAS KMCIIOTA, IIMAHKUABL, TULHAH.
PopanocroBonopoanas kucnora 1 poganuasl. Cepoyriaepon. ®peoHsl H HX
npumeneHue. Oxcuasl yriepoaa. Kap6onunsl. KapGoHatsl.

Oxcuppl KpeMHHs, FepMaHus, 0J10Ba 1 cBUHIA. KBapil 1 ero monmimopdHsIe
Moauduxary. KpeMHHeBas KucioTa ¥ CHIHKaThL. [ aoreHu /B
KpemuedropucroBogopoaHas kuciora. Kapoun kpemuns. KoMiexcHsre
COEIUHEHMs 0JI0Ba U cBUHIA. [IpMeHeHNe MPOCTHIX BEIECTB U COENMHEHHH
aneMeHTOB rpymnsl IVA, ITorarue o nonmynposoguukax. CBHHIIOBEIN
aKKyMYJISITOP.
dnemenmot zpynnot VA. O61mas XapakTepUCTHKA IPYNIEL. 3aKOHOMEPHOCTH
o0pa3oBaHus U IPOYHOCTH NIPOCTHIX U KPATHBIX CBsA3ei B rpyme. OcoGeHHOCTH
xumuu azota. [IpobrnemMa cBA3bIBaHUS MOJIEKYIApHOTO a3ota. OcobeHHOCTH
aJJIOTPONHBIX MoauuKarmii Gochopa. ['uapuasl 3neMeHTOB rpynnsl VA:
TNIOJIy4E€HHE, CTPOEHUE MOJIEKYI, cBo¥cTBa. COoNMM aMMOHUA.

Kuaxuii aMMHaK Kak pacTBOpuTelb. [ uapa3uH, rHIpOKCHIaMHH,
a30THCTOBOJIOPOAHASA KHUCIOTA. I aoreHuasl 31eMEeHTOB Ipynnsl VA, noixydeHne 1
ruaposn3. Kucinopoausie coeauaerus azora. Ocobennoctr xumuu NO u NO2.
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A30THas, a30THCTas KUCIIOTHI ¥ MX COJTH: II0Jly4YeHHE, CBOMCTBA M OKHUCIIHTEIHHO-
BOCCTaHOBUTENBHAA CIIOCO6HOCTS. JJuarpamma ®pocra mist coequuEeHuit a30Ta.
KucroponHsie coenunenus dbocdopa: OKCHUIBL, KHCIOTH H KX GO, CpaBHenue
CBOMCTB KHCJIOT (poc)opa B pasHBIX CTENEHIX OKHCICHHMA. Konnencuposanusie
hochopHsIe KHCIOTH 1 TToMHdOCHaTE. OKCHIBL MBIIIBSAKA, CYPEMBI M BUCMYTA,
KHCJIOPOACOIEPIKAIIME KUCIOTEI MBIIIBIKA

H CYPBMBI H UX COJIH. CpaBHeHHe CHUIIBI KUCTIOT B I'pyIIIIe. CyJIL(bImLI H THOCOJIH.
IIpuMereHNe IPOCTEIX BEIIECTB H CoequHenHMIT SeMeHToR VA TPYIIIEL.

Y nobpenusl.

Inemenmot zpynnovt VIA. O6mas XapaKkTepucTHKa rpynisl. OcoGeHHOCTH XUMHUH
kucnaoposa. CTpoeHue MOeKyJIbl KUCIOpOAa, 00bACHEHNE e¢ IapaMarHeTH3Ma.
O30H ¥ O30HHIEI.

AJLIOTpOIIHEIE MOTHGUKALMK CEPHI ¥ HX CTPOCHHE. Knaccuduxaums oxkcunos.
IIpocTsle U CIOXKHEIE OKCHIBI, HECTEXHOMETPHS OKCHIIOB. I'inpoxcuner

u xucnotsl. I[lepoxcussl, cynepoxcusl. CepoBonopon u CynbGUIBL
Honucymsunsr. Cynsdanst. OKCHIBI Cepbl, KUCIOTHI M HX COJH.

IToNMTHOHOBEIE KUCIIOTHI ¥ ITOTUTHOHATEL. KucnoponHsie coenuHenns cenexa u
TeiuTypa. CpaBHEHHE CHIIBI, YCTONYHUBOCTH M OKHCIIMTEbHO-BOCCTAHOBHATE BHELX
CBOHCTB KHCJIOPOJHBIX KUCIOT B Ipyme. ['aJoreHu sl cephl, CeleHa i TeIuIypa.
IIpuMeHeHre NPOCTHIX BEILECTB U COSAMHEHMH 31eMeHTOB VIA T'PYTIIEL.
Inemenmol zpynnot VIIA. O61iast Xxapaktepucruka rpymnmsl. OcobeHHOCTH XUMHAH
¢ropa u actata. OKKCIHTENBHBIE CBOHCTBA raoreHoB. BaaumoeiicTaie
rajloreHoB ¢ BooH. I'anoreHoBonopozsl. [Tomnyuenwe, cBoiicTBa. 3aKOHOMEPHOCTE
M3MEHEHHS CBOMCTB raJloréHOBONOPOIHBIX KUCIOT B rpymme. Knaccudukanus
raJloreHU/I0B. MexranoreHHble CoeMHEH)s: CTPOEHHE | CBolcTBa. Kucnopossie
COeIMHEHNS ranoreHoB. OcoOeHHOCTH OKCHIOB Xytopa. Kucnoponcomepixampye
KHCIIOTHI TaJIOT€HOB ¥ UX coiu. ComocTaBleHre CUIEL, YCTOMYMBOCTH H
OKHCJIMTEIbHO-BOCCTaHOBUTEIBHBIX CBOHCTB KHCIOPOAHBIX KHCIIOT IaJIOTeHOB,
muarpamma ®Opocra 11 ranoreHoB. [IpuMeHeHie rajloreHOB M MX CoeqMHEHMIA.
Inemenmot zpynnut VIIIA. O6as xapakrepuctuka rpymmsl. CoeguHeHns
61arOpoAHBIX ra3oB U MPHUPOJa XUMHYECKOM CBA3M B HUX. [ MapaTs! 611aropoHex
ra3oB. PTOPHABI ¥ KHCIOPOJHEIE COeAMHEHNS 61aropoAHEIX razos. [IpuMeHeHue
61aropoIHEIX ra3oB.

2.3. Xumusn d-anemenmoe

Ilonoxxenue d-3neMenToB B [leproaudeckoii ciucTeMe. DIEKTPOHHOE CTPOEHHE U
OCHOBHBIE€ CTEII€HH OKHCIICHUS. CHOCOSHOGTB d-371eMeHTOB K KOMILJIIEKCO-
00pa3oBaHMIO. 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB d-MeTauoB B 4, 5 1 6
nepuonax. Ilpupona d-cxxatus u ee ClieCTBHUS.

Inemenmot zpynnot IIIB. O6mas xapaxrepuctrka rpynisl, OKCHIBI, THAPOKCHIEL
u dhropuns! metayuios IIIB rpynme: — nonydenue u ceoiictsa. KommiekcHsie
coequHenus. ConocraBnenue xumuu snemenToB IIIA u IIIB rpynmn. IIpumenenue
METAJVIOB M MX COeIUHEHHUM.

Inemenmoi 2pynnot IVE, Obmas xapakrepucTuka rpymmsl. OKCHIB U
TUAPOKCHBI TUTAHA U MUPKOHUS. TuTaHaTel 1 nupkoHatsl. Colld TUTaHUIIA U
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nupkoHmwna. I'anorerunpl. Coco6HOCTE K KOMILIIEKCOOOpa30BaHuIo.
3aKOHOMEPHOCTH B CTAGHIBHOCTH PasIMYHEIX CTEIEHEeH OKUCIICHMUS.

Buusinve nanTaHOMIHOrO CXXaTUS Ha CBOMCTBA raduus. ConocTasnenne MeTaLIoB
IVA u IVB rpynmn. I[IpuMerenue Tutana u LHMPKOHHS ¥ UX COEqHUHEHMIA.
Inemenmot zpynnot VB. O6was XapaKTepUCTHKA rpymbl. OKCHIb! u
ranoreHu/sl. Bananarel, Huo6aTs u TanTanate. CIIOCOGHOCTE K
KOMIITIEKC000pa30BaHHIO i 0GPa30BAHMIO KITACTEPOB.

3aKOHOMEPHOCTH B CTaGHIBHOCTH PasIMIHBIX CTEICHEH OKucieHus. J{uarpamMma
Dpocra 11 coeTUHEHHIA BaHaausa. CoIlocTasiieHHe CBOMCTR COCIMHEHUH
BaHas(V) u Gocdopa (V). [Ipumenenne Banamus, HMoGHs 1 TAHTANA ¥ X
COEIMHEHUIA.

Inemenmut zpynnot VIB. O6uas XapaKTePUCTUKA IrPyIIel. OKCHIBI, FAIOT€HUIE]
U cynbuel. CpaBHEHHE CBOMCTE XPOMOBOH, MOTHGIEHOBOMH 1 BOJIBGPaMOBOH
KHCIIOT ¥ HX coneit. Oco6eHHOCTH KOMILIEKCOOGPa3oBaHus. Kinacrepsr. Bpon3sl.
Homuxucnotst u ux conu. [lepokcumpl. OKHCITUTENEHO-BOCCTAHOBHUTEILHELE
CBOMCTBA COEIMHEHHUI XPOMA, 3aKOHOMEPHOCTH B CTAGHIBHOCTH Pa3IMYHBIX
crernenel okucnenus. Conocrasnenne xumuu sneMenToB VIA u VIE

rpym. IIpuvmenenue xpoma, MonuGeHa 1 BOIb(paMa 1 HX COSTHHEHHMiL.
Inemenmet zpynnst VIIB. O61mas XapakTepHCTHKA IPyIIIEL Kucnoponusie
COCIMHEHUs MapraHila,uX KUCIOTHO-OCHOBHBIE H OKHCIMTEIBHO-
BOCCTAHOBUTE/ILHEIE CBOHCTBA, Marpamma OpocTa [Is CoelMHEeHAI MapraHa.
CTabunbHOCTE COSAMHEHNH MAPTAHIIA B PA3INYHBIX CTEMEHAX OKHUCITCHHS.
Ocobennocty xumun TexHeums u penust. Pernesas kuciora u IIEPPEHATEL.
Conocrasnenne xumun snemMerToB VIIA u VIIB rpymm. I[TpuMenenne Maprasiia u
peHUsL.

Inemernmot zpynnot VIIIB. O6wmas xapakTepucTrKa rpymmnsl. OG0CHOBaHHE
pasfeieHHs 3JIEMEHTOB Ha CeMelcTBa JKejle3a U IUIaTUHOBEIE MEeTAJLIEL
CewmeticTBo jxenesa: monydenne U QU3UKO-XUMHUECKHE CBONCTBA JKejle3a,
kobanbTa M HuKens. OKCHABI B THAPOKCHABI, TAIOrCHUIB 1 CyJIbpuabI
Coenunenns xxenesa, K0OANbTa M HUKEIS B BBICIINX CTEHEHIX OKMCIICHHS.
KomruiekcHble coeiMHEHNs, 0COOEHHOCTH KOMILIEKCOB C dﬁ-KOHcpnrypauHeﬁ
LeHTpagbHOro aroMa. Kopposns ixxenesa u 6opsba ¢ Heid. [IpuMeHeHue xemesa,
K0DanpTa U HUKEIS.

IlnaTrHOBBIE METAILIBI: OCHOBHEIE KJIACCHI KOMILIEKCHBIX COEIHMHEHMIH
IUTATHHOBEIX MeTaln0B. OKCHIBI ¥ IaJIOTeHUABI INIATHHOBBIX COSAMHEHMUI.
ITpuMeHeHMe IIIATHHOBBIX METAJLIOB.

Inemenmul zpynnot Ib. O61mas xapakTepucTHKa rpynnsl. OKCHIIbI, TUAPOKCH/IEI 1
rajgoreHuiel. MismMenenue B yCTOMYHMBOCTH CTENIEHEM OKHUCIEHHS 3JIEMEHTOB B
rpynne. Kommnexkcuele coenunenus. Conocrasnenue aiemMenTos [A u IB TpyIIIL.
IIpumenenne meu, cepebpa u 301074,

Inemenmot epynnot 1B, Obas xapakrepucTrka rpymnmnsl. Oco6eHHOCTH
MNOATPYIIIEI IIHHKA B KA4€CTBE IPOMEXYTOIHOH MEXIY NePEXOAHEIMH K
HENICPEXOAHBIMHU MeTalllaMi. OKCHbI, THAPOKCUIB], FAJIOTCHUIBL U CYIb(OUIEL.
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Amansramer. OcobeHHOCTH coenHEe M PTYTH B CTEIIEHH OKUCIEeHHS +1.
CriocobroCTS K KOMIUIEKCO00Pa30BaHUIO U OCHOBHEIE THITE KOMILIEKCOR LIMHKA,
kanmus ¥ pTyTd. Conocranenue snemenros IIA u IIB rpymm. IIpumenenue
OHMHKa, KaJMHS U PTYTH.

2.4. Xumun f-anemenmos

O6wmas xapakrepucruxa f-anemenTor. OcoBeHHOCTH CTPOEHHS SJIEKTPOHHBIX
0001109€K aTOMOB.

JlanTanunHOE M akTHHUAHOE CxKaTHe. CXONCTBO 1 pasiu4ue JTaHTaHOUOB U
aKTHHOMJIOB. BHYTpeHHSsI IepHOANYHOCTD B ceMelicTBax JIAaHTAHOHUIOB U
aKTHHOUIOB.

Cemeiicmeo nanmanoudos. Merons: TIOJTy4eHUS, pa3/IeleHNs U GU3UKO-
XHMHYECKHE CBOMCTBA MeTa/I0B. CTeNeHH OKUCIIEHHS 3IEMEHTOB 1
3aKOHOMCPHOCTH UX M3MEHEHH B psixy. OCHOBHBIE KJIACCHl XUMUYECKUX
COeIMHEHUH — IOoTy4eHue U cBoiicTBa. KoMITIeKcHEIe COECIMHEHUS
nanTaHou0B. OcobeHHOCTH XUMUY Lepus U eBporwst. COMOCTaBICHHE d- 1 /-
anemeHToB III rpynmel. [TpuMenenue nanTaHOUIOB.

Cemeiicmeo akmunoudos. O6ocHoBaHNe aKTHHOMIHOMN T€OpHH. MeToxas!
TIOJTy4eHUs H (PU3NKO-XUMHUYIECKHE CBOHCTBA aKTUHOMIOB. OCOBEHHOCTH
paspencHus akTHHOUIOB. CTENIeHU OKKMCIIEHHS aKTHHOMIOB 3aKOHOMEPHOCTH HX
M3MEeHeHUs B pAay. OCHOBHEBIE KJIAaCCHI XUMUYECKHX COEIMHEHNH aKTUHOMIOB —
NoTy4eHHe U cBoiicTa. KoMILIeKCHbIE coeIMHEHNA aK THHOMIOB.
OcobGerHoCcTH XUMHU TOPHUS K ypaHa. ConocraBjieHre aKTHHOUIOB C d-
aneMeHTaMu 6-ro nepuoa. [lpuMeHeHne aKTHHOKIOB U X COETHHEHMIL.
IlepcniekTHBBI CHHTE3a TPaHCAKTHHOUIOB.

2.5. Obwyue npedcmasnenus o Quzuueckux Memooax ucciedosanus ¢
Heopzanu4YecKoi Xumuu

AuppaKuHOHHBIE METOAbI NCCIEAOBAHNA: PEHTTEHO(A30BBII i PEHTIEHO-
CTPYKTYPHBIH aHaIU3bLHEATPOHOTpa(Hs, SIEKTPOHOTpadHs.

CneKTpajbHble METOABI HCCIIEIOBAHIA: EKTPOHHEIE CIIEKTPH! B BUAUMOMN U
Y®-obnactu.

Koaebarensnas cnexrpockonus — VK- 1 KoMGHHALMOHHOTO paccesHus.
Crexrpockomus JITP, SIMP, SIKP. EXAFS-cnexkrpockomnus.

OnTuyeckas M 3;1eKTpOHHasi MUKpOCKoust. JIOKaIEHEIH peHTreHo-
CIIEKTPaJIbHBIN aHATH3.

TepmorpaBumeTpus H Macc-CHEKTPOMETPHSI.

Hccneporanue IOBEPXHOCTH METOAAMH PEHTTEHO- H (POTOIEKTPOHHOM
CIIEKTPOCKOIINH, 03KECIIEKTPOCKOIUH H T.II.
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