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BBEJIEHUE

Martepusi U JBUKEHHUE, BEHISCTBO U TMoJie. XWMHS - HayKa O BEIIECTBAX U UX
MpeBpaIeHusX. Marepus - sHeprus - uHpopmarus. XuMus Kak pa3ien eCTECTBO3HAHUSA,
ee MecTto cpenu apyrux Hayk. OCHOBHBIE TIOHSATHS H  3aKOHBI XUMHH
(cTeXHOMETPHUYECKHUE 3aKOHBI - COXPaHEHUS MACChl, KpAaTHBIX OTHOIIECHUH, TOCTOSTHCTBA
COCTaBa, dKBUBAJIICHTOB, ABOTaJpO, MPOCTHIX 00bEMHBIX OTHOIIICHU; MOJIb, DKBHBAJICHT,
MOJISIpHAsE Macca SKBUBAJICHTA). XUMUYCCKHUE CUCTEMBI U MapameTpbl ux coctostHus (T,
P, V, xonnenTparmus).

COILEPKAHUE NTPOI'PAMMBI

®YHIAMEHTAJBHBIE OCHOBbI HEOPTAHUYECKOIN XUMUWHN
HEPUOANYECKHUU 3AKOH I.U.MEHJAEJIEEBA 1 CTPOEHHUE ATOMA.

OcHoOBHBIE NPEACTABICHUS O CTPOCHUH aTroMa. BoiHoBast GyHKIIMS U ypaBHEHHE
penunrepa. KBaHTOBBIE YnCia, paIHAIIBHOE U YTIIOBOE PACIIPEIEIICHUE AIEKTPOHHOM
IUIOTHOCTUH. ATOMHBIE opOuTamu (S-, p-, d- u f~AO), ux sHepruM W TPAHUYHBIC
noBepxHOocTH. Pacnpenenenue 31ekTpoHOB 1o AQO. IIpyuHUIMII MUHUMYMa SHEPIHU.
[Mpunmun Ilaynu. Atomuble Tepmbl, paBuwio XyHnaa. CoBpeMeHHas (popMyIHpOBKa
NEPUOIMYECKOTO 3aKOHa, 3aKkoH Mo3mu, crpykrypa Ilepuognueckoir CuUCTEMBI.
KopoTko- u mpnmuHHOTEpHOAHBIM BapuaHThl llepumonndeckoit Tabmuiel. Ilepuonbr u
TPYIIIIBIL.

3aKOHOMEPHOCTH HW3MEHEHUS (PyHIAMEHTAJbHBIX XapaKTEPUCTUK aTOMOB:
aTOMHBIX M HOHHBIX paJUyCOB, NOTEHIMAada HOHHW3ALMH, SHEPIUU CPOJCTBA K
ANEKTPOHY U AJEKTPOOTPHUIATEILHOCTH.

I'panunsl  Ilepuoanueckoir CucteMbl. IlepcnieKTUBBI  OTKPBITUS  HOBBIX
3JIEMEHTOB.

IleppoguyHOCTM B HM3MEHEHUU CBOWCTB TMPOCTHIX BEHIECTB M OCHOBHBIX
XUMUYECKUX COCAUHEHUHW - OKCHAOB, THIAPOKCUIOB, THUIPUAOB, TaJOTCHHUJIOB,
Cynb(hu10B, KapOUIOB, HUTPUIOB U OOPUIOB.

XUMHNYECKAA CBA3b U CTPOEHUE MOJIEKYJIL.

[lonsiTue o mnOpupoae XuUMHYECKOM CBs3U. (OCHOBHBIE XapaKTEPUCTUKHU
XUMUYECKOW CBA3U: MJIMHA, HSHEPIHs, HANPABICHHOCTb, MOJISPHOCTb, KPATHOCTb.
OCHOBHbIE TUITBI XUMUYECKOU CBSI3H.

OcHoBHbIE TOJNIOXKEHUSI MeToja BajeHTHbIX cBsizeil (MBC). ['mOpunmzanus
opOuTtaseii. HampaBneHHOCTH, HACKIIIIAEMOCTD H MOJISPU3YEMOCTh KOBAJICHTHOM CBSI3H.
BnusiHue HenoAeneHHbIX 3JEKTPOHHBIX Map Ha CTPOCHHE MOJIEKYJI, Moaenb [ niecnu.

OCHOBHbIE  TIOJIOKEHHMSI METOJa  MOJIEKYJsApHbIX  opOutaneit (MMO).
JIByXIIEHTPOBBIE JBYXDJICKTPOHHBIE MOJEKYJSIpHbIE OpPOUTAIN. DHEPreTUYECKUe
nuarpamMMbl MO TOMOSIIEpHBIX M T€TePOsiICPHBIX JBYXaTOMHBIX MOJEKYJ. DHEprus



WOHU3AIlMY, MarHUTHBIE U ONTHYECKUE CBOMCTBA MOJEKYyJ. MuoroueHtpoBbie MO,
TUIEPBAJIEHTHBIE U 3JEKTPOHOJAEePULIMTHBIE MOJEKynbl. [IpuHUMI H305100aIBHOTO
cooTBeTCTBUs. KOppeamoHHble THarpaMMmal.

HNonnas cBs3b. MoHHast Moaenb CTpOEHUS! KPUCTAIOB, 00pa30BaHME HOHHBIX
KPUCTAJUIOB KaK pe3yJIbTaT HEHAIIPABICHHOCTM M HEHACBIIAEMOCTH HMOH-MOHHBIX
B3auMozencTBuil. MoHHbI paguyc. OCHOBHBIE THUIIBI KPUCTALIMYECKUX CTPYKTYP,
KOHCTaHTa MaJeinyHra, SJHeprust MFOHHOM PELIETKHU.

MexXMONEKYIApHOE B3aUMOJACHCTBUE — OPUEHTALMOHHOE, WHIAYKIMOHHOE U
qucriepcuoHHoe. BonopoaHas cBsA3b, €€ NpUupoa.

BBenenue B 30HHY0 Teoputo. OOpa3zoBaHHE 30H — BAJIEHTHOW U MPOBOJUMOCTH
U3 aTOMHBIX M MOJIEKYJSIPHBIX oOpOuTasneil, 3ampelleHHas 30Ha. MeTtamwisl u
IUBJIEKTPUKU. | paHULIBI IPUMEHUMOCTU 30HHOM TEOPUHU.

KOMIUVIEKCHBIE (KOOPAUMHAIIMOHHBIE) COEIMHEHMUAI.

OCHOBHBIE TOHSTUS KOOPJAMHAIMOHHOM TeOopuu. TuIbl KOMILJIEKCHBIX
COCIMHEHUH MO KJIacCU(PUKAIIMHU JIUTAHOB, 3apsay KOOPJAUHAIITMOHHOW cdepsl, unuciy
LHEHTPAJIbHBIX aTOMOB. HOMEHKJaTypa KOMIUIEKCHBIX COeIuHEeHun. M3omepus
KOMIUIEKCHBIX COCIMHEHUI.

OO6pa3oBaHre KOOPJAMHAIMOHHBIX COCJAMHEHUM B paMKax HOHHON MOJEIu U
npeacrasieHui JIpronca. Teopus MATKUX U KECTKUX KUCIOT U OCHOBaHUU [Iupcona,
ypaBHeHue [[paro-Beinanma. Y CTOMYMBOCTh KOMIUIEKCOB B PacTBOPaxX U OCHOBHBIE
dakTopsl, ee onpenesnsomue. KOHCTaHTHI yCTOMYMBOCTH KOMIUIEKCOB. JIaOUIBHOCTH 1
UHEPTHOCTh. DHTPOINUWHBIA BKJIAJ B JHEPreTUYECKYH) YCTOWYHMBOCTh KOMILIEKCOB,
coyibBaTHBIN A dekT, xenatHsiid 3P dexT, npasuia mukioB JI.A.Uyraesa.

IIpupona XuMHUUYECKONl CBA3M B KOMILUIEKCHBIX cOeqUHEHHSIX. (OCHOBHBIE
noyioxkeHnuss Teopun kpuctaudeckoro nosst (TKIT). Pacmernmenune d- opburtaneit B
OKTa’JApUYECKOM M TETPa’ApUUECKOM TMOJie. ODHEpPrHs paculeIUICHUs, DSHEPrus
CHapvBaHUS M SHEPTUS CTAOMIM3AIMN KPUCTAIUTNYECKUM TosieM. CIIeKTpOXUMUYECKUN
pan nurasgoB. llonsatue o teopum HAHa-Temnepa, TeTparoHAIBHOE MCKaKEHUE
OKTa3/IpUYECKUX KOMILIEKCOB.

OHepretuyeckas auarpamma MO KoOMIUIEKCHBIX coequHeHuil. IlocTpoenue
TPYNIIOBBIX OpOHTANIEH M UX B3aMMOJICUCTBHE C OPOUTAIISIMH IIEHTPAIBHOTO aTOMa,o-
U T-JIOHOpHBIE M akuenTopHble auranabl. Mcnonb3zoBanue TKII u MMO nns
OOBSCHEHHUS ONTHYECKUX W MATHUTHBIX CBOWCTB KOMIUIEKCHBIX COEIWHEHUM.
Huarpammer Tana63-CyraHo J711 MHOTORJIEKTPOHHBIX CHCTEM.

KapGonwnbl, MeramiokapOeHbl, MeTayuioneHbl, Gymiepuapl. KomIuiekcsl ¢
MaKpOUMKINYECKUMH  jgurangamu.  [lommsaepneie  kommmiekcel.  M30- wu
rerepononucoeuHeHua. Kiacteppl Ha OCHOBE TMEPEXOAHBIX W HENMEPEXOAHBIX
anemMeHToB. KpaTHbie CBSI3M MeTauI-MeTallll, IOHATHE O O-CBSI3H.

MexaHu3Mbl peakMid KOMIUIEKCHBIX COEIWHECHUW. Peakuum 3amenieHus,
OTIICIUVIEHUS] W TNPUCOCAUHEHUS JIMTaHJa, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC
peakiuu. B3anMHOe BIMSIHUE JIMTAHJOB B KOOpJIUHAIIMOHHON cdepe. TpaHc-BiusiHUE
N.N. Yepnusena, uuc- 3pdext A.A. ['punbepra. Buyrpuchepnsie peakiiuu JUTraHao0B.



[IpumeHeHEe KOMIUIEKCHBIX COCIMHEHUNW B XUMHYECKOW TEXHOJIOTUM, KaTallu3e,
MEJMIIMHE U DKOJIOTHUH.
OBIIUE 3AKOHOMEPHOCTH ITPOTEKAHUA XUMHNYECKHUX
PEAKIIUM.

OcCHOBHBIE MOHATHUS W 3a/la4yd XMUMHYECKOM TEpMOAMHAMUKH KaK HayKd O
MPEBPALLICHUAX YHEPTUU MPU MPOTEKAaHUU XUMHUECKUX peakuuid. TepMoauHaMmuyeckas
cuctemMa, napamMeTpbl W (QYHKIMH COCTOAHMS ~ cucTteMbl. [lepBblii  3aKkoH
TEPMOJMHAMUKHU. BHYTpEHHS SHEPrUs U €€ U3MEHEHHUE NMPU XUMHUYECKUX U (Pa30BbIX
npeBpaieHusax. OHTanblnus. CTaHJApTHOE COCTOSHUE M CTaHAAPTHBIE TETJIOTHI
XUMHYECKUX peakiuil. Terora u sHTanbnus obpazoBanus. 3akoH ['ecca. DHepruu
XUMHYECKUX cBs3el. TernoeMkocTh, ypaBHeHue Kupxroda.

OOpatumMble W HeoOpaTHMblE Mpouecchl. BTOpol 3akoH TepMOIUHAMUKH.
OHTponusiu ee pu3nvyeckuil cMbici, ypaBHeHue bosibimana. CranmapTHas SHTPOIUS.
3aBUCUMOCTb AHTPOIUHU OT MapaMeTpoB cocTosiHus. DHeprus ['nd6ca. Hanpasnenue
XUMHYECKUX TMPOIIECCOB, KPUTEPUU CAMOIPOU3BOIBHOTO TMPOTEKAHUS peakuuidl B
U30JIMPOBAHHBIX W OTKPBITBIX CHCTeMaxX. XHMHUYECKHM TMOTEHIuald. YcClIoBUE
XUMHYECKOTO paBHOBECHS, KOHCTAaHTa paBHOBecus. M3oTepmMa XMMHYECKOW peakIuu.
dazoBble paBHOBECHS, YUCJIO CTeMeHed cBoOonbI, mpaBwio ¢a3 ['mbOca. das3oBwie
JUarpaMMbl OJTHO- U JIByXKOMITOHEHTHBIX CUCTEM.

CKOpOCTh XMMHUUYECKOM peakluy, €€ 3aBUCHUMOCTH OT MPUPOJIbl U KOHIIEHTPALIUU
peareHToB, Temneparypsl. [lopsaok peakunn. KoHCTaHTBI CKOPOCTHH €€ 3aBUCHMOCTb
OT TeMmIepaTypbl. YpaBHeHHE AppeHuyca. OHEprus axkTHBAllMM U TOHATHE 00
aKTUBUPOBAHHOM KoMIuiekce. OOpaTuMmble peakiuu. 3aKOH JEWCTBYIOIIMX Macc.
Bnusiaue kaTanuzatopa Ha CKOPOCTh peakiui. [ OMOT€HHBIN U reTepOreHHbIN KaTauus.
[ToHsATHE O LIENTHBIX U KOJEOAaTENbHBIX PEAKLIUAX.

PACTBOPBI 1 DJIEKTPOJINTBI.

CoBpeMeHHBbIE TMPEACTABICHHUSI O MPUPOJIe pacTBOPOB. OCOOCHHOCTH >KHUIKHX
pacTBopoB. [Tops0K B )KUIKOCTAX, CTPYKTYpa BOJBI U BOAHBIX pacTBOPOB. Criennduka
peaKkunii B BOJHBIX U HEBOAHBIX paCTBOPAX.

Teopust IIEKTPOTUTHUECKON aucconnanuu. MMIoHHOe ponu3BEACHUE BOJIBI HETO
3aBUCUMOCTH OT TemIeparypsl. Bonopoausiii nokasarens pH, mkana pH. Kucnoter u
ocHoBaHus. [Iporonutnueckas teopust bpencrena-Jloypu. ConpsikeHHbIE KUCIOTBHI U
ocHoBaHuA. ['maponu3. CoBpeMeHHbIE B3TJISAIbI HA MPUPOAY KHCIOT U OCHOBAHUHU.

CunbHbIE U Ccla0bIe DJIEKTPOJMTHI. 3aBUCUMOCTH CTEIEHHU 3JIEKTPOJIUTHYECKOM
JMCCOILMAIIUM OT KOHIICHTPAIIUU, TEMIEPATypPhl, TPUPOILI PACTBOPUTEIS, TOCTOPOHHUX
AJIEKTPOJUTOB. 3aK0oH pazbaBieHus OctBanbaa. OCHOBHBIC TTOHATHUS TEOPUU CHIIBHBIX
anekTposuToB JleOas u XroKKes.

IIpousBeneHue pacTBOPUMOCTH. JIMHAMHYECKOE PAaBHOBECHE B HACBIIICHHBIX
pacTBOpax MajJopacTBOPUMBIX CHUIBHBIX JIEKTPOJUTOB U (PAKTOPHI, €ro CMEIIaloIIHe.

DIJIEKTPOXUMHUUYECKHE CBOWCTBA pPacTBOPOB. COMNPSKEHHBIE OKUCIUTEIBHO-
BOCCTAHOBHUTEIbHBIC apHhl. DJEKTPOIHBIN MOTEHIMAJI. OKHUCINTEIBHO-



BOCCTaHOBMTEJIbHBIEC PEAKIMM U UX HalpasieHue. YpaBHeHue HepHcra. /[narpammel
Jlatumepa u @pocra. IAEKTPOIU3.

KomnuratuBHble CBOMCTBA PAcTBOPOB JJIEKTPOJMTOB M HEIIEKTPOJIUTOB.
N3otonnueckuit koapdunnent. 3akon Payns. Kpuockonus u 30yaInocKomnus, 0cMoc.

OCHOBBI 1 METOJbI HEOPTAHUYECKOI'O CUHTE3A.

[Ipsimoii cuHTE3 coeAMHEHUI U3 MPOCTHIX BellecTB. Peaknuu B razoBoit dase,
BOJHBIX M HEBOJHBIX PacTBOpaX, pacluiaBax. MeToJ XMMHUYECKOIO0 OCAXKICHUS W3
ra3oBoil (¢asbl, HCIOJb30BAHUS HAJKPUTUYECKOTO COCTOSIHUS. 30Jb-T€lb METO/I.
I'unporepmanbHbiii  cuHTe3. TBepaodaszHblii  CHUHTE3 W €ro  OCOOEHHOCTH;
UCITOJIb30BAHUE MEXAHOXMMHYECKON aKTUBALUHA. XUMHUYECKAE TPAHCIIOPTHBIE PEAKIINU
JUISl CUHTE3a U OYMCTKM BemecTB. PDOTOXMMHUYECKUE U DIIEKTPOXUMHUUYECKUE METOJIBI
cuHTe3a. llpumeHeHne BakyyMa U BBICOKUX J1aBI€HUN B cMHTe3€. OCHOBHBIE METO/IbI
pa3lielieHus] U OYMCTKHA BelIeCTB. MeTonbl BBIpAlIMBaHUS MOHOKPHCTAJNIOBHU HX
KJ1accuguKaIus.

XUMMUA s-2JIEMEHTOB.

[Tonoxxenne  S-amemeHToB B llepuoguueckoit  cucremMe, OCOOCHHOCTH
ANIEKTPOHHOM KOH(pUryparuu. XapakTepHble CTENIEHU OKUCIICHHS.

Booopoo. Ocoboe nonoxxenue Bojoponaa B [lepuoauueckoit cucteme. M30Tomsl
Bogopoaa. Oprto- u mapa- BoAopod. MeTonbl mojydeHUs Bojopona. Puznko-
XUMHYECKUE CBOWCTBa Boaopona. I'mapuasl u ux kinaccupuxanus. OKUCIUTETBHO-
BOCCTAHOBHTEIIbHBIE CBOMCTBA BoAopoAa. Boga — cTpoeHue MOJEKYIbl U CTPYKTypa
xugkoro cocrtossHusA. CrTpykTypa napfa, kmarpatel. llepokcua Bogopona, ero
NOJIyYEHUE, CTPOCHUE U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA.

Onemenmul _epynnst I4. OOmas xapakrepuctuka rpynmnbl.®* OCHOBHBIE KJIacChl
XUMHYECKUX COCAWHECHUI — TIOJIyYeHHWEe U CBOMCTBAa. HepacTtBopumbie CONM.
OcobOenHoctu XxuMuu JUTHS. [I[puMeHeHre MeT0YHbIX METAJUIOB U UX COSTUHEHUH.

Inemenmol_epynnot I14. O6mas xapakrepucTuka rpynmbl.* OCHOBHBIE KJIACCHI
XUMHYECKUX  COCIMHEHMH  —  TMOojJydyeHue u  cBoiictBa.  OcobeHHOCTH
KOMITIIEKcooOpa3zoBanus S-MeTauioB. OCOOCHHOCTH XUMUU OCPUILITUS, MATHUS U PAJIHSL.
CxoncrBo xumuu Oepusumist U nuTus. [IpuMeHeHne OepuiuHs MIEI0YHO3EMETbHBIX
METAJUIOB U UX COCAUHECHUM.

XUMMUS p-2JIEMEHTOB.

[lonoxenne p-mnementoB B Ilepuoguueckoir cucreme. (OcCOOEHHOCTH
AJICKTPOHHON KOH(UTypamuu. XapaKTepHbIC CTCIEHW OKHUCJICHUA. MeTaisl,
HEMETAJLJIbl, METAJNIOU bl CPEJIA P-2JIEMEHTOB. 3aKOHOMEPHOCTH B U3BMEHEHUHU CBOMCTB
BO 2 ¥ 3 miepuoaax.

Onemenmur _epynnst I1A. OOmas xapaktepuctuka rpynmbl* OcoOeHHOCTH
xumuu 6opa. bopoBogOpOIBI, KOMILIEKCHBIE TUAPOOOPATHI, KIACTEPHBIE COCAUHEHUS
6opa, 6opazoi, HUTpUI O0pa: 0COOCHHOCTH UX CTPOSHUS U CBOMCTB.

Okcupa  amoMUHUS.  AJIIOMUHATBl W THIAPOKCOATIOMHHATHL.  ['ajgoreHuabl




amomunusi.  KommiiekcHble — coeguHeHust  amtoMuHus.  CruiaBel  alFOMUHMSL.
Amomotrepmusi. AMGBOTEPHOCTh OKCHUIOB Taiulvs, WHAUA W Tawua. OcoOeHHOCTH
xumun  TI(l). TlpumeHenune Oopa, amOMUHMS, TaUIAS, WHAUS W TAUIMI W UX
COCMHEHUM.

Onemenmul _epynnwr IVA. O6mas xapaktepucTuka rpynnbl.® OcoOeHHOCTH
XUMUU aJJIOTPOINHBIX Moaudukanuii yriaepoaa. dDymiaepeHbl U UX TPOU3BOJHEIE.
Hanotpyoxu. Kap6uasl wetamnoB. CHHMIbHAs KUCJIOTa, LHUAHWUJbI, JHUIHAH.
PonanocroBomopoanass kuciora u poaanuabl. Cepoyriaepoa. DpeoHsl U UX
npumeHenue. Okcuapl yriepona. Kapoonumnel. KapooHatsl.

Oxkcuabsl KpeMHHs, repMaHusi, ojoBa U cBuHIA. KBapii u ero momumopdHbie
MoAU(DUKAIUH. Kpemnuesas KHCJIOTa u CUJTUKATHI. ["anioreHubI.
KpemuedropucroBogopoanas kucinora. Kapoua kpemuusi. KomruiekcHbie cOeTUHEHUS
oJioBa U cBUHIA. [[puMeHEHNE MPOCTHIX BEIIECTB U COCAMHEHUN DJIEMEHTOB TPYIIIBI
IVA. Tlonsatue o nmonynpoBogHuKax. CBUHIIOBBIM aKKyMYJISTOP.

Onemenmul_epynnst VA. OOmas xapakTepuCTUKa TPyNIbL.* 3aKOHOMEPHOCTH
00pa3oBaHUs U IPOYHOCTD MPOCTHIX U KPATHBIX CBsI3eH B rpymnme. OCOOCHHOCTH XUMUHM
azora. [IpobGyiema cBsI3bIBaHHS MOJEKYJISIPHOTO a30Ta. OCOOEHHOCTH aJUIOTPOIHBIX
moaudukaiuii Gocdopa.

[M'uapunpl nemMeHToB Tpynmbl VA: MOJTydeHHE, CTPOSHHE MOJIEKYJ, CBOMCTBA.
Comu ammonwusi. Kuakuii aMMuak Kak pacTBOpUTENb. | MIpa3uH, THAPOKCUIIAMUH,
a30THUCTOBOJOPOAHAS KHUCIOTA. ['anoreHuabl 3JI€MEHTOB rpymibl VA, mojdydeHue u
TUIPOJIU3.

Kucnoponnsie coequnenus azora. Ocodbennoctu xumu NO u NOj,. A3orHas,
a30TUCTas KHUCJIOTBI M HUX COJM: TIOJy4YeHHe, CBONCTBA M OKHCIUTEIHHO-
BOCCTAHOBHTEIIbHAS CITIOCOOHOCTH. J{narpamMmma dpocra 111 CoeAMHEHUN a30Ta.

Kucnopoansie coequnenus hochopa: oKCUIbI, KUCIOTH U uX conu. CpaBHEHHE
CBOMCTB KucinoT (ocdopa B pa3HbIX cTeneHSAX OKucieHus. KoHaeHCHpoBaHHbBIE
dochopubie kucnorel U monudocdarsl. OKCHUIIBI MBINIBAKA, CYpbMbI U BHCMYTA,
KHACTIOPOJI0COACPIKAIINE KUCIOTHl MBIIIbIKA U CYpbMbl U HX coliu. CpaBHEHHE CHUJIBI
kucnot B rpymnme. CynbGuasl 1 THOCOIH.

[IpuMeHeHne MPOCTHIX BEIIECTB M COECIUHEHUN 3yeMeHTOB VA Tpymbl.
VY nobpenus.

Onemenmot epynnet VIA. OOmmas xapakrepuctuka rpynibl. * OcoO0eHHOCTH XUMUN
kucinopoaa. CTpoeHre MOJEKYIbl KUCIOPO/ia, 00bICHEHHE ee mapaMarnetusma. O30H u
030HH]IBI. AJITTOTPOTTHBIE MOIU(MUKAIIIN CEPHI U UX CTPOCHHE.

Knaccudukarnus oxcumos. [IpocTbie M CIOXKHBIE OKCHUIBI, HECTEXHOMETPHUS
oKcuA0B. ['uApOKCHUIIBI ¥ KUCTOTHI. [IepOKCHIBI, CYyTIEPOKCHIBI.

CepoBomopon u cynbbunsl. [lomucynsdunpl. Cynbdansl. OKcHIBI cephl,
KHCIIOTBl M WX CoNW. [loNMMTHOHOBBIE KHUCIOTHI W TOJUTHOHATHL. KwucmopogaHbie
COCMHEHUS celieHa U Teurypa. CpaBHEHUE CHIIbI, YCTOWYUBOCTH M OKUCIUTENIHHO-
BOCCTAaHOBUTEIIHHBIX CBOMCTB KUCIOPOIHBIX KUCIIOT B TPYIIIIC.

["asoreHn bl cephl, CEJICHa U TEJUTypa.



IIpuMeHeHne TPOCTHIX BELIECTB U COEANHEHHM 2JIEMEHTOB VIA rpymnmsl.

Onemenmul _epynnor VIIA. O6mass xapaktepucTuka rpynmnbl.®* OcoOeHHOCTH
xuMuu ¢rTopa U actrara. OKHUCIMUTENbHBIE CBOMCTBAa TrajoreHoB. BzaumopneilcTBue
rajoreHoOB ¢ BOJIOMU.

l'anorenoBogopoapl. IlonydyeHue, cBoCTBAa. 3aKOHOMEPHOCTH W3MEHEHHS
CBOICTB TaJOr€HBOAOPOJIHBIX KHCIOT B rpymnmne. Kriaccudukanus rajioreHuioB.
MeKranoreHHble COEIUHEHMS: CTPOCHUE U CBOKCTBA.

Kucnopogusie coenuHenust ranoreHoB. (OCOOEHHOCTHM OKCHIIOB  XJIOpa.
Kucnopoaconepxanme KUCIOTbI TAJIOT€HOB M UX coid. CONOCTaBIEHUE CHIIBI,
YCTOMYHUBOCTH M OKHUCIUTEIBbHO-BOCCTAHOBUTENBHBIX CBOMCTB KHUCJIOT KUCIOPOIHBIX
KHCJIOT TAJIOTEHOB, Auarpamma dpocTa AJisl raJoreHoB.

[IpuMeHEHUE TAIOTEHOB U UX COCTMHEHU.

Onemenmul _epynnut VIA. OOmas xapakrepuctuka rpynmnbl.® CoeanHeHUs
OJIarOpoJHBIX Ta30B M MPUPOAA XUMHUYECKOW CBSI3W B HHUX. | MapaThl OIaropomaHbIX
razoB. @TOpHUIBI W KHUCIOPOJHBIE COCAMHEHUs ONaropomHbIX Ta3oB. lIpuMeneHue
0JIarOpOJIHBIX Ta30B.

XUMMUA d-9JIEMEHTOB.

[Tonoxxenne d-anmemenToB B [leproanueckoii cucreme. DIEKTPOHHOE CTPOCHUEH
OCHOBHBIE cTerneHH okucaeHus. CrocoOHOCTh d-37IEMEHTOB K KOMITJIEKCOOOPa30BaHUIO.
3aKOHOMEPHOCTH M3MEHEHUs cBOWCTB d-metaisioB B 4, 5 u6 nepuonax. [Ipupona d-
CKaTUs U €€ CIICICTBUS.

Onemenmol __epynner IIIb. OO0mas XapakTepucTuka Tpynmbl*  OKCHIBI,
rUApoKcuAbl W ¢Gropunbl MetaywioB IIIb rpynmel — monydeHue W CBOMCTBA.
Kommnekcubie coequnenusi. ConoctaBienue xumuu 3nemMeHtoB [IIA u IIIb rpynm.
[IprmMeHeHne METAIIOB U UX COCTUHEHUM.

Onemenmul _epynnul  IVE. OO0mast xapaktepuctuka rpynmnbl.® OKCUIB U
TUAPOKCUABl TUTaHA WU UUPKOHMS. TuTaHaTel W uMpKoHaThl. COJNIM TUTAHWIA U
mupkonmia. ['anorenuapl. ClocoOHOCTh K KOMIUIEKCOOOPa30BaHUIO. 3aKOHOMEPHOCTHU
B CTAa0MJIBHOCTH PA3JIMYHBIX CTETICHEW OKHWCIICHHS. BIusHue JTaHTAaHOWIHOTO CXKATHUS
Ha cBoricTBa radaus. Conoctasienue metamioB [VAu IVD rpynmn. [Ipumenenne tutana
Y UUPKOHHUS U UX COCTUHEHU.

Onemenmul _epynner Vb, OOmas xapakTepucThka Tpynnbl.® OKCHIBI U
rajOreHu/Ibl. Bananatsl, HUOOATHI M TaHTaJaThl. CrocoOHOCTh K
KOMIUIEKCOOOpPA30BaHUIO UM OOpa30BaHMIO  KJIACTEPOB.  3aKOHOMEPHOCTH B
CTaOUJIBHOCTHU PA3JIUYHBIX CTeINeHel okuciaeHus. Juarpamma dpocrta AisicoeTMHEHUM
BaHaaus. CorocTaBieHue cBoWcTB coeawHeHnid BaHaaws(V) u  ¢ochopa (V).
[Tpumenenue BaHaaus, HHOOUS U TaHTAIA M UX COCTMHECHU.

Onemenmul _epynnsl  VIb. OOmas xapakTepucThuka Tpynmbl*  OKCHBI,
raJioreHuabl ¥ cynbuasl. CpaBHEHHE CBOWCTB XPOMOBOHM, MOJMOJEHOBON U
BOJIL()PAMOBOI KUCIOT U UX cojiei. OcoOeHHOCTH KoMIUTekcooOpazoBaHus. Knactepsi.
bponsel. [Tonmmkucnorsl u ux conu. I[lepokcnapl. OKUCIUTENBHO- BOCCTAHOBUTEIIBHBIE
CBOMCTBA COCIMHEHUIN XpOMa, 3aKOHOMEPHOCTH B CTaOUJIILHOCTU Pa3IUYHBIX CTEIEHEH




okucnenuns. Conocrasienne XxuMuu 31eMeHToB VIA u VIb rpynn. [Ipumenenue xpoma,
MoMO/IeHa U BOJIb(ppaMa U UX COEUHEHUM.

Onemenmul _epynnwt VIIb. O6mast xapakrepuctuka rpynnbsl.™ Kucnoponnsie
COEIMHEHUS MapraHila, UX KUCIOTHO-OCHOBHBIE U OKUCIUTEIbHO- BOCCTAHOBUTEIIbHBIC
cBoicTBa, nuarpamma dpocra 11 coenuHeHuit Maprania. CTabUIbHOCTh COSTUHEHUIN
Maprasiia B pa3JIu4yHbIX CTENEHIX oKuciaeHusl. OCOOCHHOCTU XUMUU TEXHEIUS U PEHUSL.
PenueBast xucnora u neppenatel. ConocraBieHue xumuu sinemMeHToB VIIA u VIIb
rpynmn. [IpuMeHeHne Maprasia u peHusl.

Onemenmul _epynnel VIIIb. O6mast xapakrtepucTuka rpynmnsl®* OO0ocHOBaHME
pa3ziesIeHHs DIIEMEHTOB HA CEMENCTBA KeEJe3a U IUIATHHOBBIE METAJLIIBI.

CemeiicTBO Kkene3a: mnoiyyeHue U (U3UMKO-XMMHUYECKHE CBOMCTBa Kelesa,
KoOanbTa U HUKeNsA. OKCUJIBI U TUAPOKCHUIBI, TaJOreHUu bl U cynbuabl CoenuHeHUs
xKenesza, KoOaJlbTa M HUKENS B BBICIIMX CTEMEHSAX OKuciaeHus. KoMiuiekcHbie
COEIMHEHMsI, 0OCOOEHHOCTH KOMILIEKCOB ¢ d® koH(urypamueil LEeHTPaIbHOIO aToMa.
Kopposus xene3a u 6ops0a ¢ Hell. [I[puMmenenune xxemne3a, KodanbTa U HUKEJS.

[InatuHOBBIE MeTaiuibl: (OCHOBHBIE KJACChl KOMIUIEKCHBIX —COCAMHEHHI
IJIATUHOBBIX MeTaJuioB. OKCHUIBl M TAJOT€HUJIbl TUIATUHOBBIX COEAUHECHUH.
[IprMeHeHne IIaTUHOBBIX METAIIIOB.

Onemenmul epynnol Ib. O611as XxapakTepucTuka rpynbl. * OKCUIBL, THIPOKCHUIbI
U rajoreHuibl. I3MeHeHne B yCTOMUNBOCTH CTENIEHEN OKUCIIEHUS AJIEMEHTOB B IPYIIIIE.
Kommnekcueie coenqunenusa. Conocrapienue 3neMeHToB IA u Ib rpynm. IIpumenenne
Meu, cepedpa u 30J10Ta.

Inemenmol _epynnot II6. OOmas xapaktepucTuka rpynnbl.* OcoOeHHOCTH
NOATPYNNBl LHMHKA B KAauyeCTBE MPOMEXKYTOUHOM MEXAYy NEPEXOJHBIMU U
HenepexoAHbIMU MeTamaMu. OKCHIbI, TUIAPOKCHIBI, TaJOTeHUABl U CYIb(UIBI.
Amansrambl. OCOOCHHOCTH COSIMHEHHM PTYTHU B cTeNeHU OKucieHus +1. CnocoOHOCTh
K KOMIUIEKCOOOPa30BaHUIO U OCHOBHBIE THUIIBI KOMILUIEKCOB IIMHKA, KaJIMHUS U PTYTH.
ConoctaBnenue ¢ snemeHToB [TA u IIb rpynmn. [IpumeHnenue nUHKA, KaAMUSI U PTYTH.

XumMus f-371EMEHTOB. OO6rmias xapakrepuctuka f-sjaemeHToB.* OCOOCHHOCTH
CTPOEHUSI DJIEKTPOHHBIX 000JI0YEK aTOMOB. JIaHTaHMIIHOE M aKTHHHIHOE C)KaTHe.
CX0ACTBO M pa3iauyue JaHTAHOUJOB UM AKTMHOWAOB. BHYTpEeHHSSI NEPUOJUYHOCTH B
CEMEeMCTBaxX JIJAHTAHOUIOB U AKTUHOUIOB.

Cemeticmeo _anmanoudo8. MeToapl TONyYeHUs, pa3ielieHus ©u (U3HKO-
XUMUYECKHE CBOKMCTBA METAJIIOB. CTENEHU OKUCIIEHUS 3JIEMEHTOB W 3aKOHOMEPHOCTHU
UX U3MeHeHUs B psaly. OCHOBHbIE KIAacChl XUMUYECKHX COCIMHEHUH - MOIYyYECHHE U
cBoicTBa. KoMIIeKCHbIE COeAUHEHUs JAaHTaHUAOB. OCOOEHHOCTHM XUMHUHU LiepUsl U
esponusi. Conocraienue d- u f- anemenroB 3 rpymmel. [IpuMeHeHHE TaHTAHOUIOB.

Cemeticmso _axmunoudos. OOOCHOBAaHHUE AKTUHOUIHON TeOopwHu. MeTosl
MOJIy4eHHsI M (PU3UKO-XMUMHUUYECKHE CBOMCTBA aKTUHOMAOB. OCOOEHHOCTH pa3/iesieHus
akTUHOUI0B. CTEMEHU OKHUCJICHUS aKTMHOWAOB M 3aKOHOMEPHOCTH WX M3MEHEHUS B
psany. OCHOBHBIE KJIacChl XUMHUYECKUX COCAMHEHUU aKTUHOUIOB — MOJy4YEHUE U
cBoiicTBa. KoMmiekcHble cOeAUHEHUs aKTUHOUI0B. OCOOCHHOCTH XUMHUHM TOpHUSA U
ypana. ComnocTaBieHue akTUHOUIOB ¢ d- anemeHTamMu 6-ro nepuopa. IlpumeHenue




AKTUHOHUOO0B U UX COGI[HHGHHﬁ. HepCHeKTI/IBBI CHUHTC3a TPAHCAKTUHOU/IOB.

OBIIME NPEACTABJIEHUSA O PUSHYECKUX METOJAX
NCCIEJOBAHUSA B
HEOPIT'AHUYECKOM XUMUU

HudpakuroHHbIe METO/IbI UCCJIeI0BAHMS: peHTreHo(a30BbIit u
PEHTI€HOCTPYKTYPHBIN aHAIN3bl, HEUTpOHOTpadus, SEeKTpOHOrpadusl.

CrekTpanbHble METO/Abl MCCIEJOBAaHUS: 3JEKTPOHHBIE CHEKTPbl B BUIUMOH U
Y®-o6nactu. Konebarenvnas cnekrpockonus — MK 1 koMOMHAIIMOHHOTOpacCEsTHUS.
Crnextpockonus OI1P, SAMP, SAKP u y — pe3onancubie. EXAFS- cnekTpockomnus.
CreKkTpocKOoIus UUPKYISIPHOTO TUXPOU3MA.

HccnenoBanusi 3J€KTPONPOBOJHOCTA W MAarHUTHOM  BOCIPUUMYHMBOCTH.

I/ICCJICI[OBB,HI/IH JUITOJIBbHBIX MOMCHTOB. HMHGI[&HC-CHGKTPOCKOHI/IH.

OnTtnueckas U DJEKTPOHHAs MMKpocKomnus. JIOKalbHBIM  pPEHTTEeHO-
CIIEKTPaJIbHbIN aHAJIU3.
TepMorpaBUMETpUs U MaCC-CIIEKTPOMETPHUSI.

HccnenoBanne  MOBEPXHOCTH METOJAMH PEHTI€HO- M (POTORIEKTPOHHOU
CIIEKTPOCKOIINH, 0KE-CIIEKTPOCKOIIUHU U T.II.
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