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BBEJAEHHUE

Ilenr kamgumaTckoro »H"k3amMeHa Mo cnenmanbHocTH  02.00.01 -
HEOpraHWYecKas XUMHUS 10 XMMHUYECKUM HayKaM: YCTaHOBHUTb TIJIyOUHY
npoecCUOHANBbHBIX ~ 3HAHMM  COMCKATeNsi  Y4YEHOM  CTENeHH, YpPOBEHb
MOJATOTOBJIEHHOCTH K CAMOCTOSITEIbHOM HAay4YHO-UCCIEeI0BATENbCKON padoTe.

COJEPXKAHUE TUIIOBOM MPOI'PAMMBI-MUHUMYMA

B ocHoBy HacTosIel mporpaMMBbl MOJI0XKEHBI (PyH/IaMEHTAbHBIE OCHOBBI
HEOPTaHUYECKON XUMUU, XUMUS DJIEMEHTOB, (PU3UUECKUE METObI UCCIICIOBAHUS
B Heopranuueckoi xumuu. [Iporpamma mnpesacraBisier coOoii 06a30ByI0 4acTh
KaHAUAATCKOTO0 D5K3aMEHa IO CIENUAJIbHOCTA M COCTaBJIE€HAa HAa OCHOBAaHUH
nacrnopta HayuHod cnenuanbHoctd 02.00.01 - Heopranudeckas XuMusl.
JlormonHuTenbHass 4YacTh KaHAMAATCKOTO AK3aMEHAa 10  CIEHUaJIbHOCTH
pa3palaThiBaeTCsl UHAUBUAYATBHO JJISI KaXKJIOIO aclUpaHTa WM COUCKATENS C
y4eTOM 00JIaCTH €ro Hay4YHbBIX HCCIIEIOBAHUN, TEMBI TUCCEPTAITMOHHON PabOThI U
YTBEPKIAETCS B YCTAHOBJIECHHOM IMOPSAKE.

1. ®dyHpaMeHTaJbLHbIE OCHOBBI HEOPTraHNYECKOH XUMUM
1.1. IEPUOAUYECKUI 3AKOH JI.U. MEHJIEJIEEBA U CTPOEHUE ATOMA

OCHOBHBIE TIPEACTABICHUS O CTPOCHHMU aTtoMa. BonHoBas (QyHKUuSA U
ypaBHenue IlIpenunrepa. KsaHTOBBIE 4YHMCa, pagHaIbHOE M YTJIOBOE
pacripeielieHue AIeKTPOHHOM TNIOTHOCTU. ATOMHBIE opOuTanu (S-, p-, d- u f-AO),
UX DHEPruu U TpaHUYHbIE MOBEpXHOCTHU. Pacmpenenenue 3nexkTpoHoB mo AOQ.
[IpyHimn munuMyma sHepruu. Ilpunnmn I[laymm. ATOMHBIE TE€pMBI, MPABUIIO
Xynna. CoBpemeHHast (HOpMYJTUPOBKA MEPUOIAYECKOTO 3aKOHA, 3aKOH Mo3mw,
crpykrypa [lepuognueckoit Cuctemsl. KopoTKo- ¥ JIIMHHONIEPHUOAHBIN BAPUAHTHI
[Tepuoauyeckoii Tabauibl. [lepuoapl U rpyIbl.

3aKOHOMEPHOCTH M3MEHEHUSI (PYHIAMEHTAJIbHBIX XapaKTEPUCTUK aTOMOB:



aTOMHBIX ¥ HOHHBIX PaJuyCOB, MOTCHIHAIA WOHU3AIMU, SHEPIUU CPOACTBA K
AJIEKTPOHY U 3JIEKTPOOTPULIATEIILHOCTH.

I'panunubr Ilepuonnueckoid Cucrembl. llepcneKTUBBI OTKPBITHS HOBBIX
DJIEMEHTOB.

[leproguYHOCTH B U3MEHEHUU CBOWCTB MPOCTBIX BEHIECTB U OCHOBHBIX
XUMUYECKUX COEAUHEHHUM - OKCHJIOB, THIPOKCHUIOB, TMAPUJIOB, TalOr€HUIOB,
cynb(huI0B, KapOUJI0B, HUTPUIOB U OOPHJIOB.

1.2. XUMMYECKAS CBSI3b U CTPOEHUE MOJIEKY.I

[TonsiTue o mnpupojge xuMuyeckod cBsizU. OCHOBHBIE XapaKTEPUCTUKH
XUMHYECKOMN CBSI3U: JUIMHA, YHEPTHUsI, HAIIPABICHHOCTb, MOJAPHOCTb, KPATHOCTD.
OCHOBHBIE THUIIBI XUMUYECKOW CBSI3H.

OcHOBHBIE TIOJIOXKEHUSI MeToJ1a BajleHTHBIX cBsizeit (MBC). I'ubpuaunzanms
opOutaneil. HampaBieHHOCTb, HACKIIIAEMOCTh U MOJISIPU3YEMOCTh KOBaJIEHTHOM
CBSI3U. BiMsiHuE HENMOIENIEHHBIX 3JIEKTPOHHBIX NP HA CTPOCHUE MOJIEKYJI, MOJEIIb
['mnecnu.

OCHOBHBIC TIOJIOKEHUS METOJIa MOJIEKYSIpHBIX opoutaneir (MMO).
JIByXIIEHTPOBBIE IBYX3JEKTPOHHBIE MOJEKYJIAPHbIE OpOUTAIN. DHEPreTUUECKUE
quarpaMMbl MO TOMOSIIEpHBIX M TETEPOSIEPHBIX JIBYXaTOMHBIX MOJIEKYJI.
OHeprusi WOHU3ALMM, MArHUTHBIE M ONTHUYECKUE CBOMCTBA MOJIEKYI.
MuorouentpoBsie MO, runepBajJieHTHbIE U AJIEKTPOHOACPUIIUTHBIE MOJEKYJIbI.
[TpuHIMn n30100a1bHOTO COOTBETCTBUA. KOppesiMoHHbIe 1UarpaMMel.

HNonnast cBa3p. MoHHas Mojenb CTpOEHUsT KpPUCTAUIOB, 0Opa3oBaHHE
VMOHHBIX KPUCTAJUIOB KaK pe3yJIbTaT HEHANPABIECHHOCTH U HEHACHIIIAEMOCTH NOH-
WOHHBIX B3auMojeicTBUid. oHHBIA paanyc. OCHOBHBIE TUIIbI KPUCTATUTMYECKUX
CTPYKTYp, KOHCTaHTa MaJiellyHra, SHEprusi MOHHOW PEIICTKH.

MexMOIIEKyJIApHOE B3aMMOIEMCTBAE — OPUEHTALMOHHOE, MHIYKIIMOHHOE U
IUcIiepcuOHHOE. BooponHas cBs3b, €€ npupoaa.

Beenenue B 30HHyI Teoputo. OOpa3zoBaHuE 30H — BaJIEHTHOH U
MPOBOJIMMOCTH M3 aTOMHBIX M MOJIEKYJISIPHBIX OpOMTaNIel, 3ampenieHHas 30Ha.
Mertainsl M IUAIIEKTPUKH. [ paHUIIBI IPUMEHUMOCTH 30HHOM TEOPHH.

1.3. KOMILIEKCHBIE (KOOPAUHALIMOHHBIE) COEJIUHEHMSI

OCHOBHBIE TOHATHA KOOPAWHALMOHHON Teopuu. THIBI KOMIUIEKCHBIX
COEIMHEHUI MO Kiaccu(UKaIMK JUTaHAOB, 3apsiay KOOPAUHALMOHHON Cgepsl,
YUCIY LEHTPAJIbHBIX aTOMOB. HOMEHKIaTypa KOMIUIEKCHBIX COEIUHEHHIA.
H30MepHst KOMIUIEKCHBIX COEUHEHUM.

OO6pazoBaHue KOOPUHAIMOHHBIX COETMHEHUN B paMKaX MOHHOM MOJIeNU U
npencrasiaeHnii JIptonca. Teopuss MATKMX M KECTKHUX KHCIOT W OCHOBAaHHUU
IInpcona, ypaBaenue Jlparo-Beinanma. Y CTOMYMBOCTE KOMIUIEKCOB B PACTBOPAxX



U OCHOBHbIE (akTopsl, ee omnpegenstone. KoHCTaHTBI yCTOHYMBOCTH
KOMILJIEKCOB.  JIaOMIBHOCTP W HMHEPTHOCTb.  ODHTPONMUIHBIA  BKJIAJ B
HPHEPTreTUYECKYI0 YCTOMYMBOCTh KOMILIEKCOB, COJIbBATHBIM A(D(PEKT, XemaTHBIHN
s dekr, npaBuia ko JI.A.Uyraesa.

[Ipupona XMMHYECKON CBSI3M B KOMIUIEKCHBIX KO€AMHEHUAX. OCHOBHBIE
noJiokeHus Teopun kpucrammuaeckoro mojs (TKIT). Paciiernnenue d- opouTanei
B OKTa’JIpUYECKOM U TETPAIIPUUYECKOM IOJIE. DHEPIrUsl pACIICIUICHUS, SHEPrUs
CapuBaHWs W DHEPrusg  CTa0WiIM3aldd  KPUCTAJUIMYECKUM  TIOJIEM.
Cnektpoxumudeckuid psin auranaoB. llonstue o Teopum SAna-Temnepa,
TETPArOHAJIbHOE UCKAKEHUE OKTAIPUIECKUX KOMIUIEKCOB.

OHeprernueckas auarpaMmma MO KOMIUIEKCHBIX coenHeHHi. [locTpoenune
IPYNIOBBIX OpOMTaNe M MX B3aUMOJICUCTBUE C OpPOUTAISIMHU ILIEHTPATBLHOTO
aToMa, G- ¥ T-JIOHOPHBIE U akienTopHbie uranasl. Micnons3oBanue TKII u MMO
JUTs1 OOBSICHEHHSI ONITUYECKUX U MAarHUTHBIX CBOMCTB KOMIUIEKCHBIX COEIMHEHHM.
Huarpammbl Tana63-Cyrano 111 MHOTO3JI€KTPOHHBIX CHCTEM.

Kap6onuibl, MeTamnokapOeHbl, METAJUIONEHBI, Qysuiepuabl. Kommiekcsl ¢
MaKpoOLMKIMYeCKuMU Jmragaamu. llommsinepusle  xommuiekcbl.  M30- w
reTeponoincoeIMHeHus. KnacTteppl HA OCHOBE IEPEXONHBIX M HEMEPEXOIHBIX
aneMeHTOB. KpaTHble CBs3M MeTalI-MeTal, OHITHE O O-CBSI3H.

MexaHu3mbl peakiuid KOMIUIEKCHBIX COCIMHEHUW. Peakiuu 3amelieHus,
OTIICTUIEHUSI W MPUCOCAUHEHHS JIMTAHAA, OKUCIUTEIbHO-BOCCTAHOBHUTEIIbHBIC
peakuuu. B3aumHoe BiMSHUME JUTaHAOB B KOOpAMHALMOHHOM cdepe. TpaHc -
Bmusiuue WM. YepuseBa, muc- sddexr A.A. I'punbepra. BryrpuchepHsie
pEaKIuy JIUraHa0B.

[IpumeHEeHnEe KOMIUIEKCHBIX COCIWHEHWM B XWMHUYECKOM TEXHOJOTHH,
KaTaJIn3e, MEIULIMHE U YKOJIOTUH.

1.4. OBIIME BAKOHOMEPHOCTH MPOTEKAHUSI XUMHUYECKHX PEAKIIUIA

OcCHOBHBIE MOHATHUS U 3aJa4¥ XMMUYECKOW TEPMOJIMHAMUKHA KaK HAyKH O
NPEBPALLCHUSIX ~ DHEPrUM  NOPU  NPOTEKAHHMM  XUMUYECKUX  PEaKLH.
TepMmoannamuueckasi cucreMa, napamerpbl U (YHKUUU COCTOSIHUS CHCTEMBI.
[lepBbIli 3aKOH TEPMOJMHAMUKH. BHYTpEHHsI1 SHEprus U €€ U3MEHEHUE INpH
XUMHYECKHUX U (Pa30BBIX MpeBpaleHusIX. DHTanbnus. CTaHIapTHOE COCTOSHUE U
CTaHJApPTHBIE TEIUIOTBI XUMHYECKUX peakuui. Temrora W JHTaIbIUA
oOpaszoBanus. 3akoH ['ecca. DHeprum XuUMHUYECKHX CBsized. TemnoeMKoCTb,
ypaBHeHue Kupxroda.

OOpatumbie U HeoOpaTUMBbIE Tpoliecchl. BTOpoil 3aK0H T€pMOJIMHAMUKH.
OuTponusi U ee (usmueckuii cmbici, ypaBHeHue bonbiiMana. CrangapTHas
SHTpONHsL. 3aBUCUMOCTb HTPOIIUU OT apaMeTpOB cOCTossHUA. DHeprus ['nboca.



HamnpaBnenne  XMMHUYECKMX  MPOLECCOB, KPUTEPUH  CAMOIIPOU3BOJIBHOTO
MMPOTEKAHUSI PEAKUUN B M30JUPOBAHHBIX M OTKPBITBIX CUCTEMaX. XHUMUYECKUN
MOTCHIMANL. Y CJIOBHE XHMHUYECKOIO PAaBHOBECUS, KOHCTAHTAa PABHOBECHS.
N3otepma xummyeckon peakuuu. Pa30Bble PABHOBECHS, YHCIO CTEIEHUEH
cBoOoabl, mpaBuiao ¢a3 [ubbca. Da3zoBble auarpamMmbl  OJIHO- U
JBYXKOMIIOHEHTHBIX CHUCTEM.

CKOpOCTh XMMHMYECKOM pEAaKLIHUHM, €€ 3aBUCHUMOCTH OT NPUPOIbl H
KOHIIEHTpAallul peareHToB, TtemnepaTypbl. Ilopsgok peakunn. KoHcTaHTBI
CKOpPOCTH U €€ 3aBUCUMOCTb OT TEeMIEpaTypbl. Y paBHEHUE AppeHuyca. JHEprus
aKTUBAIIMM W TOHATHE 00 aKTUBUPOBAHHOM Komruiekce. OOpaTUMBbIC peaKIlvu.
3aKkoH JEUCTBYIOIMX Macc. BimsHHMe Karanu3aropa Ha CKOPOCTb pPEAKLUU.
['oMoreHHbIl U TeTeporeHHbIN Katanu3. [IoHsTHE O IENMHBIX U KoJieOaTeIbHBIX
peaKuusx.

1.5. PACTBOPBI M DJIEKTPOJIMTHI

CoBpeMeHHbIE MPEJCTaBIEHUs O MpUpoae pacTBOpoB. (OcobeHHOCTH
KHUJIKAX pacTBOpoB. IlopAmok B KUAKOCTSAX, CTPYKTypa BOAbI M BOJHBIX
pactBopoB. Crienriuka peakiuii B BOJHBIX U HEBOJHBIX PACTBOPAX.

Teopus 3IEKTPOIUTHYECKON nrcconranuu. MloHHOe mpoun3BeieHne BOAbI U
€ro 3aBUCHUMOCTbH OT TemIieparypbl. Bomopoassiii nmokasarens pH, mkana pH.
Kucnorst u ocHoBanus. IlIpotonmutnueckas teopus bpencrena-Jloypu.
ConpskeHHbIE KUCIOTBI M OCHOBaHMsA. ['muponu3. CoBpeMEHHBIE B3IJISAbl Ha
MPUPOY KUCIOT U OCHOBAHUIA.

CunmpHple ®W  crmabble  DJCKTPOJUTHI.  3aBUCHUMOCTH  CTEIMEHU
ANEKTPOJUTUYECKON AUCCOLMALMM OT KOHLEHTPALMU, TEMIEPATYPbl, TPUPOIbI
pPacTBOPUTENIS, TOCTOPOHHUX DJIEKTPOJUTOB. 3akoH pazbaBieHus OcTBambia.
OCHOBHBIC IOHATUS TEOPHUH CHIIBHBIX dJIEKTPOJIMTOB Jlebast 1 XrOKKesl.

[IpousBenenue  pacTBOpUMOCTH.  J[MHAMHUYECKOE  PABHOBECHE B
HACBIIIEHHBIX PACTBOPAX MAJIOPACTBOPUMBIX CUIIBHBIX 3JIEKTPOIUTOB U (haKTOPHI,
€ro CMEIAI0LINE.

DNEeKTPOXMMHUUYECKHE CBOMCTBA pacTBOPOB. CONpsKEHHBIE OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIE  Tapbl.  OJJEKTPOAHBIA  moTeHUUal. OKUCIUTEIHHO-
BOCCTAHOBUTEJBHBIE PEAaKUUM W WX HamnpasjcHHe. YpaBHeHue HepHcra.
Juarpammsbl Jlatumepa nu @pocra. DIeKTpoIIn3.

KomnuraTtuBHble CBOMCTBa PacTBOPOB JJIEKTPOJIUTOB M HEAJIEKTPOJIUTOB.
N3oronnveckuit kodpduiuent. 3akon Payng. Kpuockonust u 30ynrockomnus,
0CMOC.

1.6. OCHOBBI U METO/Ibl HEOPTAHUYECKOI'O CUHTE3A
[IpssMO¥ CHHTE3 COEAMHEHUM U3 IPOCTHIX BellecTB. Peaknnn B ra3oBon



(aze, BOIHBIX U HEBOJHBIX PACTBOPAX, paciuiaBax. MeToa XuMU4eCKOro
OCKICHHSI U3 Ta30BOH (pa3bl, UCMOJIB30BAHUS HAAKPUTUYECKOTO COCTOSIHHS.
3omb-renb Metoa. 'uaporepmanbabiii cunTe3. TBepAo(]a3HbIil CHHTE3 U €T0
0COOEHHOCTH; UCIIOJIL30BAHUE MEXAHOXUMHUYECKON aKTUBALIMU. X UMUYECKHE
TPaHCIIOPTHBIE PEAKIUU I CUHTE3a U OYMCTKHU BelecTB. POTOXUMUYECKUE U
IEKTPOXUMUYECKHAE METOABI CUHTE3a. [I[ppuMeHeHne BakyyMa U BBICOKUX
JaBjeHUM B cuHTe3e. OCHOBHBIE METO/IBI PA3/ACIICHNAS] U OUMCTKU BELIECTB.
MeTo/1b1 BbIpALIMBaHUsI MOHOKPUCTAJIJIOB U UX KJIacCU(UKALIHSL.

2. XUMUA DJIEMEHTOB

2.1 XuMmusi S-2JIEMEHTOB

[Tonoxenue S-anemeHToB B Ilepuomuyeckoit cucreme, OCOOEHHOCTU
AIIEKTPOHHOM KOH(UTYpaluu. XapaKTepHble CTEIIEHU OKUCICHUSI.

Booopoo. Ocoboe mnonoxeHue Boaopona B Ilepuoamdeckoi cucreme.
N3otonsl Bomopona. OpTo- u mapa- BoAOpod. MeToapl MOIy4YeHHs] BOAOPOJA.
OU3NKO-XUMUYECKHUE CBOMCTBA BOAOpoJa. [wapumbl W WX KiIacCUPUKAIIHSL.
OKUCIUTENHLHO-BOCCTAHOBUTENIbHBIE CBOMCTBa BoJOpona. Bojga — cTpoeHue
MOJEKYJbl U CTPYKTypa KUAKOro cocrosinus. CTpyKTypa Jiblia, KIIaTpathl.
[lepokcun  Bomopoma, €ro  MOJy4YEHUE, CTPOCHHUE UM OKUCIUTEIbHO-
BOCCTAHOBUTEJILHBIE CBOKCTBA.

Onemenmor epynnor 1A, OOmas xapaktepucTuka rpynmnbl. OCHOBHBIC
KJIaCChl XMMHUYECKUX COEOUHEHHI — MOJlydyeHuEe W cBoiicTBa. HepacTBopumble
comm. OcoOeHHOCTH XWUMUU JUTHA. [IpuMeHeHre MIETOYHBIX METAJUIOB M HX
COEIUHEHNH.

Onemenmur epynnul ||A. Obmas xapakrtepuctuka rpynibl. OCHOBHBIE
KJIACChl XMMHYECKUX COCIWHCHWA — TMOJydeHue u CcBoicTBa. OcoOeHHOCTH
KOMILJIEKCO0Opa3oBaHus S-MeTaioB. OCOOEHHOCTH XUMUU OepUILTUS, MarHus u
pagusi. CxonctBo Xumuu Oepuwuivst W JuTusa. [lpumeHenue Oepusuius
HIEJ0YHO3EMEIBHBIX METAJVIOB U UX COEAUHEHHU.

2.2. XuiM#A p-3JIEMEHTOB

[Tonoxxenue p-anementoB B Ilepuogmueckoit cucreme. OcoOeHHOCTH
AJIEKTPOHHON KOH(pUTrypammu. XapaKTepHbIE CTENEHU OKHWCICHUS. MeTaisl,
HEMETaJUIbl, METAJJIOUABl CPEIU P-3JIEMEHTOB. 3aKOHOMEPHOCTU B M3MEHEHHUU
CBOWCTB BO 2 U 3 nepuojaax.

Inemenmot epynnot |HIA. O6mmas xapakrepuctuka rpynmnbl. OcoOeHHOCTH
xuMun  Oopa. bopoBoAOpOABI, KOMIUIEKCHBIE THUIPOOOPATHI, KIACTEPHBIE
coenuHEeHMs 60pa, 60pa3oi1, HUTPU Oopa: 0COOEHHOCTH UX CTPOCHUS U CBOWCTB.

Okcup amoMuHUA. AJIOMHUHATBI U TUJPOKCOATIOMUHATHI. ['anoreHuibl



amomunusa. KommiekcHble coeauHeHus amoMuHusa. CruiaBbl — aTOMUAHHUSL.
Amtomotepmusi. AMGOTEPHOCTh OKCUAOB TraJius, HHAUA U Taus. OcoOeHHOCTH
xumun TI(l). [Ipumenenne Oopa, afOMHUHUSA, TaUTASA, WHIUS W TAJUTHS, U WX
COEIUHEHNN.

Inemenmor epynnet IVA. Obmas xapakrepuctrka rpymmbl. OCOOCHHOCTH
XUMHUH AJUIOTPOMHBIX MOoauduKanuil yriepoaa. OysiepeHsl U UX MPOU3BOJIHBIE.
HanotpyOku. KapOuael metannoB. CHHMIIbHAS KUCIOTA, LIMAHWJIBI, JAMIIMAH.
PonanocroBogopoanas kucinora u pomanHuabl. Cepoyriepon. PpeoHbl U UX
npumenenue. Oxcuapl yriaeponaa. Kapoonmisl. Kap6oHatsl.

Oxcunbl KpeMHUS, TeépMaHus, 0JI0Ba U cBUHITA. KBap1l u ero mommmopdHbIe
mogudukammu.  KpemHueBas  KucioTa W CHJIUKATBL. | allOTCHHIIBI.
KpemuedropucroBonopoanas kuciora. Kapobun kpemuus. KomruiekcHbie
COEIMHEHMs 0JIOBA M CBHHIIA. [IprMeHeHue MPOCThIX BEIIECTB M COEIUHEHUM
anemeHnToB rpynnsl  IVA. Ilonstue o nonynpoBogHukax. CBUHIOBBIM
aKKyMYJISITOP.

Onemenmul epynnst VA. O0IIas XapaKTepUCTHKA TPYIITIBL. 3aKOHOMEPHOCTH
00pa3oBaHMs U IPOYHOCTH MPOCTHIX U KPATHBIX CBs3eil B rpytie. OCOOEHHOCTH
xuMun azora. [IpoGiiema CBS3BIBaHUS MOJEKYJSIPHOTO a30oTa. OCOOEHHOCTH
aJUIOTPONHBIX Mo U uKanuii hocdopa.

I'unpuasl snemeHToB rpynnbl VA: MoMydyeHUE, CTPOEHUE MOJIEKYI,
ceoiictBa. Conmu ammonHus. JKuakuii aMMHMak Kak pacTBOpuTeNb. | uapas3uH,
T'UIPOKCUIIAMUH, a30TUCTOBOAOPOAHAS KUCIIOTA. ["alloreHu bl 3JIEMEHTOB IPYIIIbI
VA, noiy4eHue 1 ruipous.

Kucnoponusie coemmaenus azora. Ocobennoctu xumuu NO u NO..
A3OTHasI, a30THCTAst KUCJIOTHI M KX COJIM: TIOJyYE€HHUE, CBOMCTBA U OKUCIUTEIHHO-
BOCCTAaHOBUTEIbHAS CIOCOOHOCTH. [[narpamma dpocta 1715 COeNMHEHUIA a30Ta.

Kucnoponusie coeauHenus Qocdopa: OKCUIbL, KUCIOTBI M HX COJIH.
CpaBHeHue CcBOMCTB KHUCIOT ¢ochopa B pa3HBIX CTENEHSIX OKHUCIICHUS.
KonnencupoBanubie ¢pochopHbie KUCTOTHI U noiaudocdatel. OKCUIIBI MBIIIbSIKA,
CYpbMBI I BUCMYTa, KUCJIOPOIOCOIEPIKAIINE KUCIOTHI MBIIIBIKA U CYPhMBI U X
coyiu. CpaBHEHHE CHIBI KUCTIOT B rpyrie. Cyab(uas ¥ THOCOJIH.

[IpumeHneHnre TmPOCTHIX BEMIECTB U COCAMHEHHUH 3JeMEeHTOB VA TpyIIIbL.
VY nobpenusi.

Inemenmor epynnot VIA OOmas xapakrepuctuka rpynmnbl. OCOOCHHOCTH
XxuMuM  kucinopojga. CrpoeHue MOJEKYyJbl KHUCIOPOJa, OObSICHEHHE €€
napamarietusMa. O30H U O30HHMIBI. AJUIOTPOIHbIE MOAM(PUKALMUA CEPbl U UX
CTpOCHHE.

Knaccuduxanus okcnumos. [IpocTeie u CI0KHBIE OKCHIBI, HECTEXUOMETPHS



OKCUIOB. ['mapokcuabl U KUcaoThl. [lepoKkcuabl, CynepoKCu/IbI.

CepoBogopon u cynabduast. [lomucynbdunel. Cynbdanbl. OKCUIBI CEPBI,
KHUCTIOTHI U UX coid. [I0JMTHOHOBBIE KUCIOTHI M MOJUTHOHATHL. KuciopoaHbie
coenquHeHUs ceneHa u Tewrypa. CpaBHEHHWE CHIIBI, YCTOMYMBOYTH U
OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB KHCIOPOIHBIX KUCIOT B TPYIIIIE.

["anmorenu bl cepel, cesieHa U TeJUTypa.

[IpumMeHeHune NpoCThIX BEIIECTB U COeAMHEHUH 351eMeHTOB VIA rpynibl.

Inemenmol epynnot VIIA. O6mas xapakrepuctuka rpymmbl. OcoOeHHOCTH
xumun (ropa u actara. OKUCIUTETbHBIE CBOMCTBA TaloreHoB. B3anmoseiicTpue
rajoreHoB C BOJIOMU.

["anorenoBogopossl. Ilonyuenne, cBolicTBa. 3aKOHOMEPHOCTh U3MEHEHUS
CBOMCTB TaJIOT€HBOJOPOAHBIX KUCIOT B rpymme. Knaccudukanus rajioreHuaoB.
MexrajioreHHble COeIMHEHHS: CTPOEHUE U CBOICTBA.

Kucnopoausie coenunenusi ranoreHoB. OCOOEHHOCTH OKCHJOB XJIOPA.
Kucnopoaconepxaiiyre KUCIOTHI rajioreHoB U Ux coju. ComocTaBlieHUE CHUJIbL,
YCTOMYMBOCTA ¥ OKHCIUTEIIbHO-BOCCTAHOBUTENBHBIX  CBOMCTB  KHCIOT
KHUCJIOPOJIHBIX KUCJIOT TajJoreHoB, quarpamma dpocra A1 raJoreHoB.

[IprMeHeHne raoreHoB U UX COSAUHEHNM.

Inemenmor epynnot VIIA. O6mas xapakrepuctuka rpymmbl. CoequHEHUs
0JIarOpOAHBIX FA30B U MIPUPOJIA XUMUYECKOH CBSI3U B HUX. [ HapaTsl OJ1aropoiHbIX
ra3zoB. @TOPUBI U KUCIOPOIHBIE COETMHEHHS 0JIaropoAHbIX Ta30B. [IpumeneHue
0JIarOpOIHBIX Ta30B.

2.3. Xumus d-2JJEMEHTOB

[Tonoxenne d-anementoB B Ilepmommyeckoit cucreme. IJIEKTPOHHOE
CTPOCHHE ¥ OCHOBHBIE CTeleHH OKucieHus. CrmocoOHOCTh O-3IeMEHTOB K
KOMILTIEKCOOOpa30BaHUI0. 3aKOHOMEPHOCTH H3MEHEHHSI CBOWCTB (-MeTasuioB B 4,
5 u 6 nepuonax. [Ipupona d-cxxatus u ee ClIeCTBHSI.

Onemenmor epynnot |16, OOmas xapaktepuctuka rpynmbl. OKCHUIIBI,
ruApokcuabl U dropuasl MeramwioB |lIb rpynmel — momydeHue U CBOMCTBA.
Kommnekcusle coequnenus. Conocrtapienue xumuu 3nemMeHToB A u 1B rpymnmn.
[IprMeHeHne METAIIIIOB ¥ UX COETMHEHUM.

Onemenmur epynnut IVH. OOmast xapaktepuctuka Tpynnbl. OKCHIBI U
THAPOKCUABI TUTAHA U LUPKOHUA. TuTaHaTel W HupKoHaThl. CONM TUTAHUTA U
nupkoHmwia.  ['amorenuasl.  CrnocoOHOCTH K KOMILIEKCOOOPA30BAHMIO.
3aKOHOMEPHOCTH B CTAOMJIBHOCTH PA3JIMYHBIX CTETEHEW OKHUCIeHus. BiausHue
JAHTAaHOUJIHOTO CKaTus Ha cBoiicTBa rapuus. Conocrasienue metaioB IVAu
IVD rpynm. [Tppumenenne TuTaHa U HUPKOHUS U UX COETMHEHU.

Onemenmur epynnot VB, OOmas xapakrepucTuka rpymnmbl. OKCHIBI U



raiorenuabl.  Banagatel, HuoOaTel W TaHTanatbl. CHOCOOHOCTH K
KOMIUIEKCOOOpa30BaHUI0O U O00pa30BaHUIO KIACTEPOB. 3aKOHOMEPHOCTH B
CTaOUIIPHOCTU pA3NMYHBIX CcTereHed okuciaenus. Juarpamma ®pocra s
coeauHeHuil BaHaaus. ComocTaBieHUE CBOMCTB coeauHeHuit BaHaausi(V) u
docdopa (V). [Ipumenenne BaHaausi, HIOOUS U TaHTala, U UX COSTUHECHUM.

Onemenmor epynnet VIB. OOmias xapakTepucTuka Tpymmbl. OKCHIBI,
rajioreHubl U cyiabhuasl. CpaBHEHHE CBOWCTB XPOMOBOM, MOJMOACHOBOWU H
BOJIbPaAMOBOM KUCTOT M UX coyied. OCOOEHHOCTH KOMILJIEKCOOOpa30BaHMSL.
Knactepsl. Bpon3bl. [lonukucnorsl 1 ux conu. Ilepokcuabl. OKuCIUTEIBHO-
BOCCTAHOBUTEJIHHBIC CBOMCTBA COCIMHEHHWM XpOMa, 3aKOHOMEPHOCTH B
CTAaOWJIBHOCTH PA3JMYHBIX CTermeHeW okucieHus. COoMocTaBiIeHUE XUMHH
anemenToB VIA u VIb rpynm. [Ilpumenenne xpoma, MonaubeHa U BoJibppama, U
UX COEIUHEHUM.

Inemenmot epynnot VI, O6mas xapaktepuctuka rpymmbl. KuciopoaHbeie
COCIMHEHMs] ~ MapraHiia, MUX  KUCJIOTHO-OCHOBHbIE W  OKUCIUTEIHHO-
BOCCTAHOBUTEJBbHBIE CBOWCTBA, AuarpamMmma Opocrta i COEAUHEHUA MapraHia.
CTaOuiapbHOCTh COCNMHEHWA MapraHila B Pa3jMYHBIX CTENEHSX OKHCIICHUS.
Oco0eHHOCTH XMMHHM TEXHEIWs W peHus. PeHweBas KHUCIOTa W TEPPEHATHI.
Conocrasienue xumuu 35eMeHToB VIIA u VIIB rpynn. [Ipumenenue mapranna u
peHusl.

Inemenmot epynnot VA, O6mas xapakrepuctuka rpymnibsl. O60CHOBaHUE
paszieNieHus AJIEMEHTOB Ha CEMEMCTBA JKeJle3a U MJIATUHOBBIE METAJIBI.

CemeiicTBO Keje3a: olydeHne U (PU3UKO-XMMHUYECKHE CBOMCTBA JKelesa,
koOanbTa ¥ HuKensd. OKCUABI W THAPOKCUIBI, TAJOTCHUABI U CYJIb(HIbI
CoenuHeHust kene3a, KoOambTa M HHUKEIS B BBICHIMX CTENEHSX OKHCIICHHSI.
KoMILIEKCHBIE COEMHEHHs, 0COOEHHOCTH KoMIulekcoB ¢ 0° xomdurypaumeii
neHTpaibHoro aroma. Kopposus sxeneza u 6opnda ¢ Hel. [Ipumenenue xenesa,
KoOanbTa U HUKEJS.

[TnatuHoBBIe MeTasuibl: OCHOBHBIE KJIACCHI KOMIUIEKCHBIX COEIMHEHHM
MJIATHHOBBIX MeTawoB. OKCHIBI W TaJOTeHUIbl TJIATUHOBBIX COCIUHCHUM.
[IpumMeHeHre TIaTHHOBBIX METAIIIOB.

Onemenmul  epynner |5, OOmas xapakrtepuctuka Tpynmnbl. OKCUAbL,
TUJIPOKCUIBI U TAIOTCHUABL. I3MEHEHEe B YCTOMYMBOCTH CTENEHEN OKHUCIICHHS
aneMeHToB B rpymnne. KommiekcHsie coenunenusi. ConocraBiieHUe 3IeMeHTOB |A
u |b rpynn. [lpumenenune menu, cepedpa u 30710Ta.

Inemenmol epynnot |16, OOmas xapaktepucTuka rpynmnbl. OCOOCHHOCTH
MOATPYIIBl IIMHKA B KayeCTBE MPOMEKYTOUYHON MEXIy TMEePEXOTHBIMU H
HemepexoaHbIMU MeTaiiaMu. OKCHIIBI, TUAPOKCHU/IBI, TAIOTEHHUIBI U CYIb(OUIBL.



Amanbrampl. OCOOEHHOCTM COEIMHEHUN pPTYyTHM B CTENEHM OKuciaeHus +1.
CrocoOHOCTh K KOMITJIEKCOOOPA30BAHMIO Y OCHOBHBIE THITBI KOMIUIEKCOB ITUHKA,
kaamust U prytH. ConocraBnenue ¢ 3neMeHTOB |IA u |Ib rpynmn. Ilpumenenne
[UHKA, KaAMUs U PTYTH.

2.4. Xumus f-3JIEMEHTOB

OOmass  xapaktepuctuka  f-agemeHToB.  OCOOCHHOCTM  CTPOCHHS
3JIEKTPOHHBIX 0005104eK aTOMOB. JlaHTaHUIHOE 1 aKTUHUAHOE ckaTue. CX0ACTBO
U pa3ivuue JIAHTAaHOMJOB M AKTUHOMAOB. BHYTpEeHHssI NEpUOAMYHOCTH B
ceMeiCTBaxX JaHTaHOUIOB U aKTUHOUIOB.

Cemeticmeo nanmanoudos. Metoapl MOMyUYeHUs], pa3ieiaeHust u (Ppusuko-
XUMHYECKHE CBOiicTBa MeTauioB. CTENmeHH OKUCICHHUS JJIEMEHTOB H
3aKOHOMEPHOCTH HUX HU3MEHEHus B psny. OCHOBHbIE KJIACChl XMMHUYECKUX
COEIMHEHMI! - MoJlyyeHre U cBoicTBa. KOMILIEKCHBIE COETMHEHUS JTaHTaHUOB.
Ocobennoctn xumuu 1epust u eBponusi. Conocrapnenue d- u f- snemenToB 3
rpynmnsl. [[puMeHeHune 1aHTaHOUI0B.

Cemeticmeo akmunouoog. OG0CHOBaHUE AKTUHOUTHOM Teopuu. MeTomabl
nosyuyeHuss U (U3MKO-XMMHUYECKHE CBOWCTBA aKTHHOMAOB. (OcoOeHHOCTH
paszzaeneHusi akTuHOMI0B. CTeNeHN OKUCICHUS aKTHHOUIOB M 3aKOHOMEPHOCTH MX
U3MEHEHUs B pAry. OCHOBHbBIE KJIacChl XUMUYECKUX COEIMHEHUN aKTUHOUIOB —
NoJIlyuyeHue U cBoiicTBa. KOMIUIEKCHBIE COeIMHEHUsI aKTUHOUI0B. OcOOEeHHOCTH
xuMu# Topusi U ypana. ComocraBiieHHEe aKTHHOMIOB ¢ d- smeMeHTamMu 6-TO
nepuosaa. IIpyuMeHeHrne akTUHOMIOB M UX coequHEeHMH. IlepcriekTuBbl CUHTE3a
TPaHCAKTUHOUIOB.

Ilpumeuanue.

OO1ast XxapakTepUCTHUKA FPYIIBI BKIIIOUAET B CEOsI:

1) Tonoxxenue rpynmsl B [leproamueckoii cucreme.

2) DnekTpoHHas KOHGUIypalus aTOMOB.

3) M3meHeHHe B rpyImie OCHOBHBIX aTOMHBIX XapaKTEPUCTHK: Pa3MEepPOB aTOMOB,
NOTEHLMAJIOB HOHU3ALH, CPOJICTBA K JIEKTPOHY, JIEKTPOOTPULIATEIBHOCTH.

4) ®opMBI CYIIECTBOBAHUS TPOCTHIX BEIIECTB, HAXOXICHHE B TPHUPOJE,
MOJTyY€HHUE TMPOCTHIX BEIIECTB U3 MPUPOIHBIX UCTOUYHUKOB.

5) M3meHeHue B TPyIIe OCHOBHBIX (PM3MUSCKUX U XMMUYECKUX CBOMCTB MPOCTHIX
BEIIECTB, OCHOBHBIE XapaKTEPHbIE CTEIIEHU OKHCIICHUSI.

3. OBIIUE MPEJCTABJIEHUSA O ®U3HYECKAX METOJAX
HCCJIEJJOBAHUS B HEOPTAHUYECKON XUMUA
JudpakMOHHbIE ~ METOABl  HCCJIENOBAaHUS:  PEHTreHO(a3oBBIA U
PEHTTEHOCTPYKTYPHBIN aHaNIM3bl, HEUTpOHOTpadus, 3IEeKTpOHOTpadusl.



CrniekTpanbHbIE METOABI UCCIIEOBAHMSL: DJIEKTPOHHBIE CIIEKTPBI B BUJUMON
u YO-obnactu. Konebarenbnas cnexktpockonus — MK u xomOuHamoHHOTO
paccestausi. Cnektpockonus OIIP, AMP, SAKP u y — pe3onancusie. EXAFS-
cnekTpockonusi. CoeKTpOCKOMuUs IIUPKYIISIPHOTO AUXPOU3MA.

HccnenoBanusi 37€KTPONPOBOAHOCTH U MArHMTHOM BOCIPUMMYHBOCTH.
HccnenoBanust IUNOJIBHBIX MOMEHTOB. MIMne1aHC-CIEKTPOCKOMMUSL.

OnThueckass M SJIEKTPOHHAsT MUKPOCKONHUA. JIOKanbHBIA PEHTTEHO -
CHEKTpaJIbHBIN aHaJIM3.

TepMorpaBuMeTpus U Macc-CIIEKTPOMETPHSL.

HccnenoBanue MOBEPXHOCTH METOAAMH PEHTTEHO- U (POTOANEKTPO HHOM
CHEKTPOCKOIUH, 0KE-CIIEKTPOCKONHHU U T.II.
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9. Tlosnropak O.U., Kos6a JI.M. ®u3nko-XxMMHUYECKIE OCHOBBI HEOPTaHUUYECKOM
xumun. M.: M3a. Mock. yH-Ta. 1984.
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MEPEYEHB BOITPOCOB 110 TUIIOBOM MTPOT PAMME-MUHUMYM

1. BomHOBBIE M KOPITYCKYJISIPHBIE CBOMCTBA MUKpoUYacTuil. BoHOBas GhyHKIUS U
ypaBHeHue [llpenunrepa.

2. OCHOBHBIE NIPENICTABICHUS O CTPOEHUHU aTroMa. KBaHTOBBIE UKClIa, paIuaIbHOE
U YTJIOBOE paclpe/ielieHue MIEKTPOHHOM MIIOTHOCTU. THUIBI aTOMHBIX OpOUTaIeH
(AO) ux >HEpruu U y3JI0BbIE€ IOBEPXHOCTH.

3. Pacnpenenenue 35ekTpoHoB 110 AQO. [IpuHuun MuaumMyma 3ueprud. [IpuHnun
[Taynu m npaBuiio XyHza.

4. CoBpemeHHas GOpMyIMpPOBKA TMEPUOJUYECKOTO 3aKOHA, 3aKoH Mo3mw,
cTpyktypa Ilepmognueckoli CHUCTEMBI XUMHYECKUX 3JIEMEHTOB. KOpoTko-
JUJIMHHONIEPUOAHBINA BapuaHThl [leproanyeckoil cucteMbl. KBaHTOBBIE yuciia U
CTPYKTYypa MEPUOANYECKON CUCTEMBI.

5. Ilepuoauueckre U HEMEPUOIUUYECKUE CBOMCTBA. 3aKOHOMEPHOCTH M3MEHEHUS
byHIaMEHTAIBHBIX XapAaKTEPUCTUK aTOMOB: aTOMHBIX M HWOHHBIX PaJNYCOB,
MOTEHIMAJla  MOHHW3aLNH, SHEpPruu CPOACTBA K  DIIEKTPOHY u
AIEKTPOOTPULIATEIILHOCTH.

6. ['panunpl [lepuoauueckod CUCTEMbl XUMUYECKUX 3JIEMEHTOB. [lepCrieKTUBBI
OTKPBITASI HOBBIX JJIEMEHTOB. PoOJIb POCCHUMCKMX YYE€HBIX B OTKPBITUH
CBEPXTSIKEIBIX JIEMEHTOB.

7. llepmognYHOCTH H3MEHEHHS CBOWCTB IPOCTBIX BEIIECTB W OCHOBHBIX
XAMHUYECKUX COCIWHEHUW — OKCHUIOB, T'MJIPOKCUIOB, TUJIPUJIOB, TAJIOTCHUIOB,
CyJb(pu10B, KapOUAOB, HUTPUIAOB U OOPUTIOB.

8. Ilpupona xumudeckoi cBsizM. OCHOBHBIC THIIBI XUMHYECKOM CBs3M. JlunHa,
SHEPrusl, HAIIPABJICHHOCTb, MOJISIPHOCTh, KPATHOCTh XUMUYECKOM CBSI3H.

9. KoBasienTHast cBsA3b. HampaBieHHOCTh, HACBHIIIAEMOCTh U MOJISIPU3YEMOCTH
KOBaJICHTHON CBsi3u. ['mOpumuzanus opOutaned. BiusHue HeENnoaeIeHHbIX
AJEKTPOHHBIX Map HA CTPOCHUE MOJIEKYIJL.



10. Meton monekysipaeix opoutaneit (MO). DHepreTnueckue auarpammbl MO
TOMOSJIEPHBIX U TETEPOSIAEPHBIX JIBYXaTOMHBIX MOJIEKYJ. MarHUTHBIE CBOMCTBA
MOJIEKY L.

11. MonHas cBs3b. loHHas Mozeb CTPOEHUS! KPUCTAILIIOB, 00pa30BaHUE MOHHBIX
KPUCTAJUIOB KaK pe3yJibTaT HEHANPABIEHHOCTU U HEHACKHIIIIAEMOCTH NOH-MOHHBIX
B3aUMOJIeMCTBU. IOHHBIN paanyc.

12. MexMOoNeKyIsipHOE B3aUMOJICUCTBUE — OPUEHTAIMOHHOE, NHIYKIIMOHHOE U
IUCIIepCUOHHOE. BooponHas cBs3b, €€ npupoaa.

13. OcHOBHBIE TOHATHSA KOOpPAMHALMOHHOW Teopun. Kraccuduxamus u
HOMEHKJIaTypa  KOMIUIEKCHBIX  CO€QUHEHUuH. M3omMepuss  KOMIUIEKCHBIX
COCTMHEHU.

14. VYcToluMBOCTh KOMIUIEKCOB B pacTBOpax H OCHOBHbIE (DaKTOpBI, €€
onpenenstonure. KoHCTaHThl yCTOMYMBOCTA KOMILIEKCOB.

15. Ilpupoma XUMHYECKOW CBSI3M B KOMIUIEKCHBIX COCIMHEHUSX. Teopus
Kpuctajuinueckoro moss. Pacmerienue d-opOutajiel B OKTadApUUYECKOM H
TeTpa’ipudyeckoM nojie. CieKTpOXUMUYECKUN P JINTAHAOB.

15. TepmoanHamMHuueckas CUCTeMa, MapaMeTpbl U (PYHKIIMH COCTOSTHUSI CUCTEMBI.
BHyTpeHHsiss sHeprus u SHTanenusa. CTaHIApTHOE COCTOSHUE. OHTaJIbIuUs
oOpasoBanus. 3akoH ['ecca. DHEpPrun XMMUYECKUX CBS3EH.

16. OGpaTumbie 1 HEOOpATUMBbIE TTPOLIECCHI. DHTPONUS U €€ PU3HMUECKHUI CMBICII,
ypaBHeHue bonbimana. CTangapTHast SHTPOMIUSL.

17. Ouepruss ['mb0ca u HampaBlieHHE XUMHUYECKUX MPOLECCOB, KPUTEPUU
CaMONPOU3BOJIBHOTO MTPOTEKAHUS PEAKLIAN.

18. CkopocTh XHMHYECKOW pEAKIHUHU, €€ 3aBUCHUMOCTH OT MPUPOJBbL,
KOHLIEHTpPAaL¥ BEUIECTB U TeMIEpaTypbl. KOHCTaHTa CKOPOCTHU U €€ 3aBUCHUMOCTD
OT TeMIIepaTypbl. Y paBHEHUE AppeHuyca.

19. Teopus 31€KTPOJIUTHYECKON nucconranuu. MloHHOEe pOu3BEIeHUE BOABI U
€ro 3aBUCUMOCTb OT TeMieparypbl. Bomoponssiii nokasarens pH, mxana pH.
['upponus. CoBpeMeHHbIE B3IJISA/Ibl HA PUPOLY KUCIOT U OCHOBaHUM.

20. AcconuupoBaHHBIE W HEACCOLIMHUPOBAHHBIE 3JIEKTPOJUTHL. 3aBUCHUMOCTD
CTENEHU 3JIEKTPOJUTUYECKON AMCCOUMALNKA OT KOHLEHTpPAUUH, TEMIEPATyphl,
IPUPOJIbI  PACTBOPUTEINSA, MOCTOPOHHUX JJIEKTPOJIUTOB. 3aKOH pa30aBiICHUS
OcTBasibaa.

21. IlpousBenenue pactBopuMocTH. PaBHOBecMe B HAaCBIIIEHHBIX pPacTBOpax
MaJjiOpaCTBOPUMBIX CHUJIBHBIX AJIEKTPOJIUTOB.

22. Bomopoa. Ocoboe mnosioxkeHnue Bojgopona B Ilepuomuueckoit cucreme
XUMHUYECKHUX 23JIeMEHTOB. M3oromel Bojgopoxa. Opro- u mapa- BOJIOPOA.
[TomyyeHne u npuMeHEHHE BOAOPOaA. TepMOsSAEPHBINA CUHTES.



23. Boga — cTpoeHHe MOJIEKYJbI U CTPYKTypa KUJIKOW BoAbl. CTpyKTypa Jibaa,
kiatpatsl. Ilepokcua Bomopoja, €ro mojlydeHHe, CTPOEHHE M OKHCIHUTEIbHO-
BOCCTAHOBUTEJIbHBIE CBOWCTBA.

24. DnemeHThl moArpymmsl nuTHs u Oepuwumd. [lomydenue, Qusndeckue u
XUMUYeCKue CcBoMcTBA. (OCOOEHHOCTM XUMHUU JUTHS, OCpWUIMs U MarHusl.
[IpuMeHeHre MIeIOYHbIX METAJIOB, OEpWILIUS, MAarHus, U LEI0YHO3EMETbHBIX
METAJJIOB, U UX COCTUHCHUMN.

25. Ilonoxxenue p-sneMeHTOB B llepumoanydeckodt cucremMe U OCOOCHHOCTH HX
AJIEKTPOHHON KOH(PUTYpaIuu. XapaKTepHbIC CTENEHN OKUCICHUS U BAJICHTHOCTh
P-2JIEMEHTOB.

26. DnemeHThl NOATpyMNIbl 6opa. O6mas xapakTepucTuka rpyibl. OcoOOEHHOCTH
xuMun 6opa. bopoBo10poibl, 60pazoi1, HUTpU 60pa: 0COOEHHOCTH UX CTPOSHUS
Y CBOKCTB.

27. AmoMuHUN ¥ ero coenuHeHus. KoMIUIEKCHBIE COSOUHEHWS aJFOMUHHS.
CmiaBel amomunusg. Amomotrepmusi. CoequHEHUs] Tajutvsl, UHAUS W TaJLIuUS.
Ocobennoctu xumuun Tauus. [Ipumenenue 6opa, amOMHUHUS, TaJUIUsS, UHIUS U
TaJINSL, U UX COEAUHECHUM.

28. DnemeHThl TOATpymIbl yriaepojaa. OOm@as XapaKTepUCTUKA TPYIIIBL.
Oco0EHHOCTH XMMUU aJUTOTPOINHBIX Moaudukauil yriaepoaa. dymiepensl u ux
npousBojHble. HanotpyOku. KapOuasl metamioB. Bakueimme coeauHeHUs
yIJIepoJia - OKCUIbI YIaepoa, KapOOHUIIbI U KapOOHATHI.

29. CoenuHeHus: KpEMHHUsS, TEpMaHus, 0J0Ba U cBUHUA. KpemMHueBas Kuciora u
cuwmkatel. [anmorenuasl. KpemuedtopuctoBomopognas kucinora. Kapbun
kpemHusi. KomiuiekcHble coelMHEHUs1 0J0Ba M cBUHUA. [IpruMeHeHne mpocThIX
BEILIECTB U COCAMHEHUN 3JIEMEHTOB OATPYMIBI YIIIEpOJIa.

30. DnemeHTsI moArpyIbl a30ta. OOIIas XapakTepuctuka rpymnmbl. OcobeHHOCTH
xuMun azota. IIpoGnema cBsI3bIBaHUS MOJIEKYJsIpHOrO a3zora. OcoOEeHHOCTH
aJuIOTpOoNHBIX Moudukanuit ocdopa.

31. I'mopuasl 3I€MEHTOB NMOATPYIIIBI A30Ta: MOJIYYEHUE, CTPOEHUE MOJIEKYIL,
corictBa. Conu amMmoHMs. ['MIpa3uH, TUIPOKCUIIAMHH, a30THUCTOBOAOPOAHAs
KHUCJIOTA.

32. Kucnopojnsie coequHeHus azoTa. OKCUIbI a30Ta U UX CBOMCTBA. A30THasi,
a30TUCTAasi KHUCIOThl W WX COJIA: IMOJYyYEHHE, CBOICTBA W OKHUCIUTEIBHO-
BOCCTAaHOBUTENbHAS CLIOCOOHOCTb.

33. Kucnopoansie coemuHenus ¢ocdopa: OKCHUIBI, KUCIOTHI W UX COJIU.
CpaBHeHuEe CBOUCTB KUCJIOT pocdopa B pa3HbIX CTENEHSIX OKuciaeHUs. OKCHUIbI
MBIIIBSAKA, CYPbMbl U BUCMYTa, KHCIOPOJOCOAEPKAIINE KUCIOTHI MBIIIbSKA H



cypbMbl U uX coiid. Cynbduasl u THOCONM. [IpruMeHeHne MpPOCThIX BEIIECTB U
COEJIMHEHHU 3JIEMEHTOB MOJATPYIIIbI a30Ta.

34. DnemeHThl TNOArPyHNbl KHcIopoaa. OOImIas XapakTepUCTUKA TPYIIIHL
Ocobennoctn xumum kuciopopa. [lapamarnetusm kuciopoma. CHHIICTHBIN
kuciopod. O30H U 030HUIBI.

35. AmnorponHbeie Moaudukanmuu cepbl M ux crtpoeHue. CepoBoaopoa u
cynbuabl. [lomucynbpuasl. OkcHabl cepbl, KUCIAOTHI U UX coiiu. KucnopoaHsie
COCAMHEHHUs] CEeJIeHa M TeJulypa. laloreHuael cepbl, CeleHa W TeJulypa.
[IpuMeHeHne TMPOCTHIX BEIMIECTB M COCAWHEHUN HJIEMEHTOB MOJTPYIIbI
KHCJIOPOJA.

36. Dmnementsl mnonarpynmnsl ¢Topa. OOmas XapakTepUCTHKa TPYIIIHL
OcobOennoctn  xumMuu  Qropa. OKHUCIHUTENIbHBIE  CBOWCTBA  TaJIOT€HOB.
["amorenoBonopoasl. [lomyuenue, cBoMcTBA.

37. Kucnopoansie coeauHeHUs TajoreHoB. (OCOOEHHOCTH OKCHUJIIOB XJopa.
Kucnopoaconepxxamnme KUCIOTHI TaJOT€HOB M HUX COJIM. Y CTOWYMBOCTH M 17
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX CBOMCTBA KHUCJIOT KHUCIOPOAHBIX KHUCJIOT
rajgoreHoB. [[ppuMeHeHre rajJoreHoB U uX COEAMHECHUM.

38. brnaropomubie ra3pl. OOmas xapaktepucTuka Tpynnbl. CoeauHeHus
0JIarOpOJHBIX Ta30B M NpHUpOAa XUMHUYECKOW cBsizu B HUX. [ Dtopuasl u
KHUCJIOPOJHBIE COEIMHEHUsI ONaropoAHbIX ra3zoB. lIprmeHeHHe O01aropoHbIX
ra3os.

39. [lonoxenue d->nemenToB B [leproguyeckoit cucteme. JIEKTPOHHOE CTPOEHUE
U OCHOBHbIE cTemeHH  okucieHus. CmocoOHocTh — d-2JIEMEHTOB K
KOMIUIEKCOOOpa30BaHUI0. 3aKOHOMEPHOCTH HM3MEHEHHUs! CBOMCTB d-3JIeMEHTOB,
npupoza d-cxxaTus ¥ ee CIeCTBUS.

40. ConocraBjieHHEe CBOMCTB (-3JIEMEHTOB CO CBOWMCTBAMH 3JIEMCHTOB IUIABHBIX
noarpynn Ilepuoandeckoit cucrtembl. KoMiiekcHble coeuHEHUsT d-2JIEMEHTOB.
[Ipumenenue d-31€MEHTOB U UX COEAMHEHUH.

41. Okcuasl u rugpokcunbl  d-snemeHToB. ['amorenuanl  d-3J€MEHTOB.
Coenunenusi d-nIeMEHTOB B BBICIIMX CTEMEHSX OKHUCICHMs. WX monydeHue u
XUMUYECKHE CBOMCTBAa. 42. DneMeHThl moAarpynnsl  xpoma. OoOmias
XapaKTEePUCTHKA MOATPYHIbl. OKCUIBI, TATOTeHUABI U CYIb(uabl. OKHUCIUTETHHO-
BOCCTAHOBUTEJIbHBIE CBOMCTBA COCIMHEHUM XpOMa, 3aKOHOMEPHOCTH B
CTaOMJIBHOCTH Pa3JIMYHBIX CTENEeHel okucnenus. [Ipumenenue xpoma, Moanbd1eHa
U BoJb(pama, U X COSTUHECHU.

43. DOnemeHThl moArpynnbl Mapranuna. OOmas XapakTepUCTHUKA MHOATPYIIIbIL.
KucnopoaHnsie coeAMHEHNs] Mapralia, UX KUCIOTHO-OCHOBHBIE M OKHCIHUTEIbHO-



BOCCTAHOBUTEIbHbIE CBONUCTBA. OCOOEHHOCTM XUMHUU TEXHEUMS] U PEHHUS.
[IpumMeHeHne Maprasia U peHusl.

44. CemeicTBO jkeJe3a: MOMydeHHe M (PU3MKO-XMMHUYECKHE CBOMCTBA JKEJe3a,
koOanbTa ¥ HuKEN. OKCHUABI W THAPOKCHUIBI, TAJOTECHUABI U CYJIb(PUIBI
CoeauHeHust xene3a, KOOATbTa W HUKENS B BBICIIUX CTEMEHSIX OKHUCICHUA.
[Ipumenenue xenesa, ko0anbTa U HUKEIS.

45. IlnatnHoBble MeTauibl: OCHOBHBIE KJIACChl KOMIUIEKCHBIX COE€IUHECHUN
IJJATUHOBBIX METAUIOB. OKCUABI M TaJIOTE€HU[bl IUJIATUHOBBIX COEAWHEHHUM.
[IpuMeHeHue IIIaTUHOBBIX METAJIIOB.

46. DnemenTsl noArpynisl Meau. OOmas XxapakTepuCTHKa MOArpynbl. OKCHIBI,
TUAPOKCUIbI U ranoreHunbl. KomrmuiekcHele coenuHenus. [IpuMmenenue menw,
cepebpa u 30J10Ta.

47. DneMeHThI NOArpynmnsl uHKa. O01as XxapakTepucTuka noArpynmnsl. OKCHbI,
TUAPOKCHUJIBI, TAIOTCHUABI U CyIbGuIbl. AMaibrambl. OCOOCHHOCTH COEAMHEHUM
pryTH. CIOCOOHOCTh K KOMILJIEKCOOOPA30BAHUIO U OCHOBHBIE TUITbI KOMILIEKCOB
LMHKA, KaAMus U pTyTU. [I[puMeHeHre NuHKa, KaAMUS U PTYTH.

48. Obmas xapakrtepuctuka f-anemenToB. OCOOEHHOCTH CTPOCHHS AIEKTPOHHBIX
000Ji04ueKk aToMOB. JIaHTaHUIHOE U aKTUHUAHOE CkaTthe. CXOJACTBO U paziuuue
JAHTAHOMUJIOB M AaKTUHOUAOB. BHYTpeHHsSI MNMEPUOIUYHOCTH B CEMeMCcTBax
JAHTAHOWJIOB U AKTUHOUIOB.

49. CemelcTBO JaHTaHOUJOB. MeTonbl TOJNYYEHHs, pa3AesieHus U (U3HKO-
XUMUYECKHE CBOMCTBAa MeTauioB. (CTENEeHW OKUCIEHUS DJIEMEHTOB W
3aKOHOMEPHOCTHU UX U3MEHEHUS B psAy. KoMILIEeKCHbIE COeTMHEHNUS JJTAHTAHHU]IOB.
Ocobennoctu xumuu 1iepust u espornus. Comnocrapnenue d- u f- snmemeHToB 3
rpynmnsl. [I[puMeHeHre JaHTaHOUIOB.

50. CemeiicTBO akTHHOWAOB. MeToAbl TMOMy4YeHUS U (PUIUKO-XUMHUYECKHE
cBoiicTBa akTUHOWAOB. (OCOOCHHOCTH pa3jieliecHUus aKTHHOWAOB. CTerneHu
OKHUCJICHUS! aKTUHOUOB U 3aKOHOMEPHOCTH X U3MEHEHHUS B psaxy. KoMiuiekcHbie
COEIMHEHMS] aKTUHOUJI0B. OCOOEHHOCTH XMUMHUHU TOpHs U ypaHa. [IpumeneHue
AKTUHOMJIOB M KX COEJTMHEHMUIA.



