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Beenenne

Hacrosimass mporpaMma OXBaThIBA€T OCHOBOIOJATAIONIHE  Pa3/eibl  HEOPraHUYECKON
XMMHH, €€ TEOPETUYECKUE OCHOBBI (CTPOEHME BEINECTBA, TEPMOJAMHAMUKA U KUHETHKA), XHUMHIO
3JIEMEHTOB, CBOWMCTBA M METOJbl CHHTE3a OCHOBHBIX KJIACCOB HEOPraHMYECKHUX COCIUHEHH, a
TaKKe METO/IbI UX MCCIEIOBAHMS.

1. ®ynaameHTaIbHbIE OCHOBBI HEOPraHHYECKOH XHMHH

1.1. ITEPUOJIMYECKUM 3AKOH JL.UU.MEHJIEJIEEBA U CTPOEHUE ATOMA.

OcHoBHBIC TPENCTABIEHUS O CTPOCHMM aroMa. BomHoBas QYHKIMS M ypaBHeHHE
lllpepuurepa. KsautoBble 4mcia, pajuaibHOE M YIVIOBOE PACIIPEEIEHHUE DIEKTPOHHOM
IUIOTHOCTH. ATOMHBIE OpOuTaiu (s-, p-, d- u f-AO), UX Hepruu M rpaHUYHBIE TIOBEPXHOCTH.
Pacnipenenenne snexrponos no AO. [Npunnun Munnmyma sueprau. [punmun Iayan. AtomHbie
TepMbl, nipaBuiio XyHna. CospemeHHas GOpMy/IMpOBKa NMEPHOIMYECKOrO 3aKOHA, 3aKOH Mo3Jiu,

crpykrypa  Ilepumomnueckoii  Cucrembl. KopoTko- ¥ JUITHHHONEPHOAHBI — BapHaHTHI
Ilepuoanueckoit Tabnuibl. [Tepuoast v rpyrmsl.

3aKOHOMEPHOCTH M3MEHEHUS! (PyHIAAMEHTAIBHBIX XapaKTePUCTHK aTOMOB: aTOMHBIX H
MOHHBIX ~ PaJMyCoB, MOTEHLMAla HMOHHW3AllMM, OSHEPTMHM CPOJACTBA K DIEKTPOHY H
3JIEKTPOOTPULIATEILHOCTH.

['panunpl Iepuoanueckoit Cucremsl. [lepcneKTHBBI OTKPBITHS HOBBIX JIEMEHTOB.

IlepuognuHocT B M3MEHEHMHM CBOWCTB TPOCTHIX BEINECTB M OCHOBHBIX XHUMHUYECKHX

COCIIMHEHUH - OKCHJIOB, TUJIPOKCUJIOB, TIMJAPHUJIOB, TaJOTEHUIOB, CYIbOUIOB, KapOMIOB,
HUTPHJIOB U OOPHJIOB.

1.2. XUMUYECKASA CBSA3b U CTPOEHUE MOJIEK VL.

[HousTre o npupoje xuMuueckoi ca3n. OCHOBHBIE XapaKTEPHCTUKH XUMHUUECKON CBS3MU:
JUITMHA, SHEPIusl, HAIIPAaBJIEHHOCTb, MTOJISPHOCTh, KpaTHOCTh. OCHOBHBIE THITBI XUMHUYECKON CBSI3H.

OcCHOBHBIE MOJIOKEHUS MeTOAa BajleHTHBIX cBsdeil (MBC). I'ubGpuamsanus opOuTaneii.
HamnpaBjieHHOCTh, HACBIIIAEMOCTh U MOJSIPHU3YEMOCTh KOBAJICHTHOW CBA3M. BiusHue
HEIO/IEJIEHHBIX JIEKTPOHHBIX 1ap Ha CTPOCHUE MOJIEKYJI, MOJie/b [ miiecnu.

OcHOBHBIE TOJIOKEHUS METOA MOJEKY/IApHbIX opbutaneit (MMO). JIByXUeHTpOBEIE
JABYX3JIEKTPOHHBIE MOJICKYJIsIpHBIC OpOuTany. DHepreTnyeckue auarpaMmsl MO roMosiepHbeIX U
reTEPOAZIEPHBIX JBYXaTOMHBIX MOJIEKYJ. DHEpPrus HMOHU3AIMHU, MArHUTHBIE W ONTHYECKUE
CBOMCTBAa MOJIeKYJl. MHoroueHTposeie MO, THIEPBAICHTHBIE M HIEKTPOHOACHUIIUTHEIE
MOJIEKYJIbl. [IpuHIMI H307100a1bHOr0 cOOTBETCTBUSA. KOppensimoHHbIe IHarpaMMEl,

Hounnas cBa3b. MoHHas MO€Ib CTPOEHUS KPUCTAILIOB, 00pa30BaHUE HOHHBIX KPUCTAJLIOB
KaK pe3yjbTaT HEHANpPaBIEHHOCTH W HEHACHIIAEMOCTH HOH-MOHHbBIX B3auMOjieicTBHM. MOHHBI
paauyc. OCHOBHBIE THIIBI KPUCTAUIMUECKUX CTPYKTYpP, KOHCcTaHTa MajienyHra, SHeprusi HOHHOM
PELIETKH.

MexXMONeKyJIsipHOE€  B3aUMOJECHCTBUE  —  OPUEHTAIMOHHOE,  HMHJIYKIMOHHOE W
JicriepcuoHHoe. BogopoaHas cBs3b, ee npupojia.

Beenenne B 30HHYI0 Teoputo. OOpa3oBaHWe 30H — BAJICHTHOW M TPOBOJMMOCTH W3
aTOMHBIX M MOJIEKYJISIPHBIX OpOUTAlIeH, 3anpelieHHas 30Ha. Metamuisl U JUaNeKTpuku. ['panuiist
PUMEHUMOCTH 30HHOM TEOPHH.

1.3. KOMIUIEKCHBIE (KOOPJIMHALIMOHHBIE) COEJIMHEHMUSI.

OcCHOBHBIE TIOHATHS KOOPJUHAIIMOHHOM Teopuu. TUMBI KOMIUIEKCHBIX COEIUHEHMHA II0
KJIacCHU(pHUKAIMKA JIMTAaHI0B, 3apsy KOOPAMHALMOHHOW CGepbl, YUCIY HEHTPAIBHBIX ATOMOB.
HoMmeHkatypa KOMIUIEKCHBIX COeMHEHHH. M30MepHsi KOMIUIEKCHBIX COeIMHEHUHA.
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ObpaszoBanue KOOPJAMHALIMOHHBIX COEJIMHEHUM B paMKax MOHHOW MOIEIU M
npejcraienuii JIprouca. Teopus MATKUX ¥ XKECTKUX KMCJIOT U OcHOBaHuMii [Tupcona, ypaBHeHue
Hparo-Beitnanga. YCTOHYMBOCTL KOMIUIEKCOB B PacTBOpaX M OCHOBHBIE (AKTOPHL, ee
onpejensromue. KOHCTaHTHI  yCTOWYMBOCTH  KOMIUIEKCOB. JIaGWIIBHOCTE MW MHEPTHOCTS.
OHTPONUIHBIA BK/IaJ B SHEPrETHYECKYIO YCTOWUMBOCTH KOMIUIEKCOB, COJIBBATHBIA 3¢deKT,
xenatHbli a¢dexr, npasuina nukios JI.A.Uyraesa.

IIpupona XumuyecKol CBS3M B KOMIUIEKCHBIX KOeAMHEHUsX. OCHOBHBIE MOJIOKEHUSI
Teopun Kpucramyeckoro nous (TKIT). Pacmennenne d- opOurtaieii B okrasapuyeckoMm u
TETPAsAPUIECKOM I10J1€, DHEPrUsl PacIleIUICHUs, SHEPrUsl CIIAPUBAHUS ¥ SHEPIUs CTaOUIU3anum
KpUCTaluIMYecKuM 1osieM. CrnexkTpoxumuyeckuii psin swmranioB. Ilowstue o Teopum Sna-
Tennepa, TeTparoHaIbHOE HCKAKEHHUE OKTadIPUUECKUX KOMILJIEKCOB.

OHepreTuyeckas auarpamva MO KommuiekcHbIX coeanHeHnid. [locTpoenne rpynmoBsix
opbutajieil U MX B3aMMOJIEHCTBHE ¢ OPOUTAISAME LEHTPAILHOIO aTOMa, O- U M-JIOHOPHBIE M
akuenTopusie juravasl. McnonszoBanue TKII u MMO juis 0OBSiCHEHMS ONTHYECKHX W
MarHdTHBIX ~ CBOMCTB ~ KOMIUIEKCHBIX  coenuHenuit. Jluarpammbr  Tawa63-Cyrano s
MHOTO3JIEKTPOHHBIX CUCTEM.

KapOonusbl,  MerajutokapOeHbl,  MeTayuloleHbl,  (Qymiepuasl.  Komimiekcsr ¢
MaKpOUMKIMYECKUMU JiuranaaMu. [lonusanepasie koMiuiekesl. M30- U reTepornonncoeimHeHusI.
Kiiacrepsl Ha OCHOBE INEPEXOAHBIX M HENEPEXO/HBIX 31eMeHTOB. KparHble CBS3M MeTaul-
METAaJL, MOHATHE O O-CBSI3H.

Mexanusmbl peakiii KOMIUIEKCHBIX COeAMHEHMM. Peakuuy 3aMelenus, OTIErUIeHus 1
NPUCOEIMHEHUS JIMraH/la, OKHUCIMTEIbHO-BOCCTAHOBUTENIBHBIE peakiuu. B3auMHOEe BIUSHUE
JHUraHIoB B KOOpAMHAUMOHHON cdepe. Tpanc-pimsuue M.M. Yepnsiea, uc- sdpdexr A.A.
I'punbepra. BuyrpucgepHnsie peakiuu JIMranios.

HpHMeHeHHC KOMIUIEKCHBIX CO€JMHEHHUH B XMMHYECKOM TEXHOJIOTHH, KaTraliu3e,
MEIHUIIUHE U SKOJIOTHH.

1.4. OBIIME 3AKOHOMEPHOCTH IMPOTEKAHWSI XUMUYECKUX PEAKLIMMN.

OcHOBHBIE NOHATHA U 33/1a4¥ XMMHUYECKON TEPMOJANHAMUKU KaK HAyKH O MpEBpPaICHUIX
BHEPTUH NPH MPOTCKAHWM XUMHUYECKUX peakiuil. TepMoauHaMuyeckas cucreMa, rnapameTphl U
(pyHkimMu coctosnus cucrembl. [lepBbiii 3aKkoH TepMmoaMHAMUKK. BHYyTpeHHsAs SHeprus u ee
M3MEHEHHUE NIPU XUMUYECKUX U (Pa30BBIX NpeBpauieHusX. DHTaIbnus. CTaHAapTHOE COCTOSHUE U
CTaHJIapTHRIE TEIUIOTHI XUMUYECKUX peakimid. Terora u sHTanbnus odpazoBanus. 3akoH [ecca.
DHeprum xuMuueckux cssseit. Temnoemkocts, ypaBuenue Kupxroda.

O6parumbie U HeoOpaTHMBbIE IIpoLecCchl. BTOPOi 3aKOH TepMOJIMHAMUKU. DHTPONHUS U €€
dusnueckuii cMpich, ypasuenue boneimana. CranpaptHas SHTponus. 3aBUCUMOCTh SHTPOIIUH OT
napaMeTpoB coctosiHus. DHeprus ['mb6ca. HampapieHue XMMHUYECKHUX MPOIECCOB, KPUTEPHH
CaMOIIPOM3BOJIBHOTO MPOTEKAHUS peakluil B HW30JIMPOBAaHHBIX M OTKPHITHIX CHCTEMAX.
XUMUYECKUI MOTEHNMAl. YCIOBHE XMMHMUYECKOIO PaBHOBECHS, KOHCTAHTAa pPaBHOBECHS.
M3orepma xumudeckoi peakuuu. Pa3oBble PaBHOBECHUS, YUCIO CTENEHUEH CBOOOBI, MPaBUIIO
(a3 I'nb6ca. Pa3oBeic AuarpaMMbl OAHO- H JIBYXKOMIIOHEHTHBIX CHCTEM.

CKopocTh XMMMYECKON peakiu, €€ 3aBUCUMOCTH OT MPUPOJAbI W KOHLEHTpaluu
pearenToB, Temueparypbl. [lopsnok peakipu. KOHCTaHTBI CKOPOCTH M €€ 3aBHUCHUMOCTH OT
TeMnepaTypbl. YpaBHeHHE AppeHHuyca. DHEeprus akTHBALMM M INOHATHE 00 aKTMBMPOBAHHOM
komiiekce. OOpatumeie peakinmu. 3aKoH JEeHCTBYIOIMX Macc. BimsHue kaTtaausatopa Ha
cKopocTh peakuuu. [‘omoreHHbiii W rereporeHHbit karanu3. [lonstue o UenHBIX M
KoJieOaTeNnbHBIX peaKIHsiX.

1.5. PACTBOPbLI U DJIEKTPOJIUTHI.

CoBpeMeHHBIE MPEJICTaBICHUsI O IPUPOAE pacTBOpOB. OCOOEHHOCTH KUIKUX PACTBOPOB.
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[Topsiok B JKMAKOCTAX, CTPYKTypa BOJBI M BOAHBIX pacTBopoB. Cneuuduka peakuuii B
BOJIHBIX U HEBOJIHBIX PacTBOpaX.

Teopuss snexkrpoauTHueckoil aucconmanuu. MoHHOE mNpou3BeeHHE BOABI M €rO
3aBHCHMOCTB OT Temneparypsl. Bogopoansiit mokasarens pH, mkana pH. Kuciaorsl u ocHoBanus.
[Iporosmrrueckas Teopus bpencrena-Jloypu. ConpsikeHtble KUCIOTH B OCHOBaHUs. ['Maponus.
CoBpeMeHHBIe B3IJIS1bl Ha IPUPOIY KHCIOT U OCHOBAHMIA.

CunbHple ¥ cj1a0ble  DJIEKTPOJIMTHL.  3aBUCUMOCTH  CTENEHU  3JICKTPOJIMTHYECKOM
JAUCCOLMALMM  OT KOHILEHTPAlMK, TEMIIEPATYphl, IPHUPOIBI PACTBOPHUTENS, MOCTOPOHHUX
3JEKTPOIMTOB. 3akoH pasbasinenuss OctBanbaa. OCHOBHBIC HOHATHS TEOPHH CHIIBHBIX
anekTpoauToB Jlebas u Xrokkens.

lIpoussenenne pacTBOPUMOCTH. JIMHAMHYECKOE PaBHOBECHE B HACBILICHHBIX PAacTBOpaxX
MaJIOpaCTBOPUMBIX CHIIBHBIX JIEKTPOJIUTOB B (DAKTOPHI, €r0 CMEIIAIoIIHeE.

DNIeKTPOXUMHUUYECKHE CBOMCTBA  pacTBOPOB. ConpsbkeHHbIE OKHMCITUTEIBHO-
BOCCTAHOBUTEJIBHBIE Mapbl. DJIEKTPOAHBIM noTeHmman. OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE
peakumu W uX HanpasieHue. YpasHenue Hepucra. Jlmarpammser Jlatumepa u  ®pocra.
DneKTposu3.

KosiuratusHbie CBOWCTBA PacTBOPOB 3JICKTPOIMTOB U HENEKTPOIUTOB. M30TOHMYECKMit
ko dunment. 3akon Payns. Kprockonus u 30y 10CKOMusi, 0cMoC.

1.6. OCHOBbI U METOJIbl HEOPTAHUYECKOI'O CUHTE3A.

IIpsiMo¥i cHHTE3 COeMHEHNI U3 MPOCTHIX BewiecTB. Peakiuu B ra3oBoii (hase, BOAHBIX U
HEBOJIHBIX PpacTBOpax, paciuaBax. MeToJ XMMHYECKOr0 OCaXJICHUS M3 Tra3oBOil  (asbl,
MCIIOIb30BAaHUS HAAKPUTHUYECKOTO COCTOSIHMS. 30/b-reib MeToJ. | uapoTepMalibHBI CHHTES.
Teepnodasusiii cuHTE3 M €ro O0COOEHHOCTH; MCIOJIL30BAHUE MEXAHOXMMHUECKOW aKTUBAIMH.
XUMHUYECKHUe TPAHCIIOPTHBIC peaklMu I CHHTe3a W OYMCTKU BeuiecTB. PoTOXUMHUECKHE U
JIEKTPOXMMUYECKHUE METObl CUHTe3a. [IpuMeHeHne BakyymMa ¥ BBHICOKHX JIaBJICHHIN B CHHTE3E.
OCHOBHBIC METO/IbI Pa3/ICJICHUs U OYUCTKH BELIeCTB. MeTO/ 15l BEIPALIMBAHUS MOHOKPUCTAIIJIOB U
HX KIaccupuKaims.

2. XUMMs JIEMEHTOB

2.1. XMMUSA s-DJIEMEHTOB.

[Tonoxenue s-aementoB B Ilepuoaumueckoil cucreme, OCOOEHHOCTH BIIEKTPOHHOM
KoH(QuUrypamuu. XapakTepHble CTEIICHU OKUCICHUS.

Booopod. Ocoboe nonoxenue Bogopoaa B Ilepnoanyeckoii cucreme. M3otomnsl Bogopoja.
Opro- u mapa- BoaopoA. Mertoasl moayuyeHus Bojaopoaa. DU3MKO-XMMUYECKHE CBOICTBa
Bojopoja. ['mapuasl u ux kiaccuukanms. OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE CBOICTBA
BOJOpO/a. Boja — cTpoeHME MONEKYJIBl U CTPYKTypa JKUAKOro cocrosHus. CTpykrypa spjaa,
Kiarpatsl. [lepokcu Bogopoa, ero rnojiyyeHue, CTpOCHUE U OKUCIIUTEIIBHO-BOCCTAHOBUTEIIBHBIE
CBOMCTBA.

nemenmur __2pynnwt _IA. OOmas xapakrepuctuka rpynnbl.* OCHOBHBIE —KIIacChI
XHMHYECKHUX COCIMHEHMI — nosyuyenue u cBoiicta. HepactBopumeie costd. OCOOEHHOCTH XUMHUH
muatus. [IppMeneHne enouHbIX METaJIIOB U MX COEIUHEHUH.

Onemenmol _2pynnol _IIA. OO6mas Xapakrepuctvka rpymnnbl.* OCHOBHBIE —KJIACCHI
XUMUYECKUX COE/JIMHEHMIA — mojy4eHue U cBoiicTBa. OCOOEHHOCTH KOMILIEKCOOOpa3oBaHHs S-
metaioB. OcobeHHOCTH XUMHMM Oepuwiuius, Marius U paaus. CxoncTBo xumuu OGepuiuius H
nutust. [Ipumenenne Gepuiuius MEJI0YHO3EMEIBHBIX METAJIJIOB U UX COEIUHEHHIH.

2.2. XHUMHS p-2JIEMEHTOB.

[Tonoxenue p-snemenToB B Ilepuoanueckoii cucreme. OCOOEHHOCTH DIEKTPOHHOM
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KOH(pUrypammu. XapakrepHsble CTENEHH OKHCIICHUSL. Meranei, HEMeTaJllbl,
METAJUIOU/IBI CPEM P-2JEMEHTOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB BO 2 M 3 mepuoax.

Onemenmut epynnot III4. O6mas xapakrepuctuka rpynmnel.* OcobeHnoct xumun Gopa.
BopoBo10po/IBI, KOMILIEKCHBIE THAPOOOpATEl, KIacTepHble coeuHenus Oopa, 60pa3os, HUTPH
Oopa: 0cOOEHHOCTH UX CTPOEHUS U CBOMCTB.

Oxcup amoMuHHUS. AJIOMHHATBL U THJAPOKCOATIOMMHATHI. ['ajloreHuabl aJIOMUHUS.
KommiexkcHele coeaunenus amoMunus. CrulaBbl amioMUHUS. AmomMoTepmus. AMQOTepHOCTH
okculoB ramus, uaaua U tauma. Ocobennoctu xumuu TI(I). ITpumenenune Gopa, amomMuHus,
rajulvs, UHAUS U TS U UX COCIMHEHUH.

Inemernmut _epynnot_IVA. OO6mas xapakrepuctuka rpynnbl* OcoOEHHOCTH XUMMHU
aJUIOTPONHBIX MoaupUKanuii yriuepoaa. @yiiepensl ¥ ux npousso/Hsie. Hanorpyoxu. Kapous:
meTauioB. CHHMIBHASA KUCIOTa, IUAHWALL, JulMaH. PoJaHOCTOBONOpOJHAS KHUCIOTa U
popanuasl. Cepoyriaepoa. @®peonst M ux npumeneHue. Oxcuabl yriepoja. KapGoHwisl.
Kap6oHatsi.

Okeuiel  KpeMHMs, repMaHus, ojioBa M cBuHIA. KBapn u ero mnoiumopgHbie
moaubukaunu. Kpemuuesas kucinora u cuiaukarsl. [anorenuasl. KpemuedropucroBogopoaHas
kuciiora. Kapoun kpemuus. KoMIuiekCHbIE COeIMHEHMs 0JI0Ba U CBUHIA. [IpuMeHeHne npocThix
BELIECTB M coequHeHui aniemenToB rpynmsl [VA. Ilonstue o nomynpoBojaukax. CBHHIIOBBII
AKKyMYJISATOD.

Onemenmyr __epynnet __VA. OOmas xapaktepucTtuka rpynnbsl.*  3aKOHOMEPHOCTH
00pazoBaHusA U MPOYHOCTH MPOCTBIX U KPATHBIX CBsi3el B rpynre. OCOOEHHOCTH XHMUM a30Ta.
[Ipobnema cBsi3piBaHMS MOJIEKYJSIPHOrO a3ora. OCOOCHHOCTH aJUIOTPOINHBIX MOJAUBUKATIHIA
docdopa.

I'uapuasl 3ieMEHTOB rpymnsl VA: mojydeHue, CTPOCHHE MOJIeKyJ, cBoictBa. Conu
ammonusi.  JKuakuii  ammumak  Kak  pacrBopurenb.  ['wapasuH,  I'MJAPOKCHJIAMHH,
a30TUCTOBOIOPO/IHAS KUca0Ta. ["anoreHuibl 31eMeHTOB rpy1bl VA, MOJyuYeHUe U THIPOJIU3.

Kucnopojusie coeunenus azora. Ocobennoctu xumuu NO u NO,. A3oTHas, azorucras
KHCJIOTBI M MX COJIM: TOJYYEHHUE, CBOWCTBA U OKUCIUTEIbHO-BOCCTAHOBUTENIBHAS CIIOCOOHOCTD.
Juarpamma @pocra Jyuist COEMHEHNH a30Ta.

Kucnopoansie coeunenus hocdopa: oOKCHabl, KACIOTH U UX coin. CpaBHeHHE CBOMCTB
kuciotT ¢ochopa B pasHbIX creneHsax okucieHus. KonaencuposanHbie GocopHbIe KUCIOTHI U
noiaudocdarsl. OKCUABl MBIIIBAKA, CYpPbMbl M BHUCMYTa, KHUCIOPOJOCOJAEPIKALIME KHUCIIOTHI
MBIIIBAKA U CYPbMBI U BX coiu. CpaBHEHHE CHIIBI KUCIOT B rpyme. Cyiab(uas 1 THOCONH.

[TprMeHeHHe NPOCTHIX BEUIECTB U COeIMHEHUH 2i1eMenToB VA rpynnsl. Y 1o0penus.

Onemenmot _epynnet  VIA OOmas xapakrepuctuka rpynnbl* OcoOeHHOCTH XHMHUM
kuciopona. CTpoeHHEe MOJIEKY/Ibl KUCIOpoAa, OOBbiACHEHHE ee¢ napamarterusma. O30H H
O30HHUIBL. AJIJIOTPOIHbBIE MOJU(MHUKALIUK CEPBI U UX CTPOCHHE.

Knaccudukamms oxcuaon. IIpocTsie M ClIOKHBIE OKCHIBI, HECTEXHOMETPHS OKCHIOB.
['uapoxkeuibl U KUCIOTHL. IIepokcuibl, CynepoKCu/Ibl.

Ceposoopon u cyiasduasl. [lomucynsduasl. Cynabbanbl. OKCHUIBI CEPBI, KUCIOTH U UX
conu. IToMTHOHOBBIE KUCIOTHI U MOJIMTHOHATHL. KUCI0pO/HbIE COEIMHEHUs CEeJIeHa U TeJLTypa.
CpaBHEHHE CHITBI, YCTOHUUBOUTU U OKMCIUTEIbHO-BOCCTAHOBUTE/ILHBIX CBOMCTB KHCIIOPOIHBIX
KUCJIOT B IpYIIIE.

["ajioreHunib1 Cephl, CEIeHa U TeJLIypa.

[TpuMeHeHre MPOCTHIX BEIECTB M COeAMHEHHH d1eMeHTOB VIA rpynibl.

Onemenmol epynnvt VIIA. O61mas xapakrepuctuka rpymnmsl.* OcoOeHHOCTH XUMuUH (pTopa
u actara. OKUCIUTEIbHBIE CBOMCTBA TajlOreHoB. B3auMoaeiicTBre rajoreHoB ¢ BOJOM.

["anorenoBogopoasl. [lomyuenue, cBoiicTBa. 3aKOHOMEPHOCTh M3MEHEHHs CBOWCTB
rajJoreHBOIOPOAHBIX KHuciaoT B rpynne. Kiaccudukanums ranorenuaoB. MexkraioreHHbe
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COEIMHEHUS: CTPOCHUE U CBOMCTBA.

Kuciopoansie COEIMHEHMS rajloreHoB. OcobeHHocT  OKCHIOB Xjopa.
Kucnoponcozepkaiiue KAcIoThl raioreHoB u ux conn. ConocTaBieHne CUiIbl, YCTOHYHBOCTH
OKHCJIUTEIbHO-BOCCTAHOBUTE/IbHBIX ~ CBOMCTB ~ KHCJIOT  KHCJIOPOAHBIX KHMCIOT TajOreHOB,
auarpamma @pocra 11 rajloreHoB.

[IpyMenen#e raloreHoB U UX COeIMHEHHIA.

nemenmol epynnol VIIIA. O6mas xapaktepuctuka rpyrisl.* CoeanHeHus 61aropoaHbIX
rasoB M INpUpOAa XUMHYECKOW CBSI3W B HHMX. ['mapaTel GmaropoiHsix ra3oB. ®Topuibl W
KHCJIOPO/IHbIE COEMHENHs B1aropoinbIX ra3oB. [Ipumenenue 61aropoiHbIX ra3os.

2.3. XUMHs d-2JIEMEHTOB.

[onoxkenue d-onementoB B Ilepuonmyeckoii cucreme. DIEKTPOHHOE CTPOEHHE U
OCHOBHBIE cTermeHH OKucjieHus. CrnocoOHOCTh d-2IeMEHTOB K KOMILIEKCOOGPA30BAHMIO.
3aKOHOMEPHOCTH U3MEHEHHUs CBOKCTB d-MeTamoB B 4, 5 u 6 nepuojax. [pupona d-cxxatus u ee
CJIEJICTBUSL.

Onemerimot_epynnor IIIb. O6mas xXapakrepucTHka rpynmbl* OKCH/bl, THAPOKCHIBI U
¢ropuner MerajuioB 1B rpynmer — mnosnydenue w cBoiicTBa. KOMIUIEKCHBIE COEIMHEHUS.
Conocrasjienne Xxumun dsieMenToB [1IA u 1B rpymm. [IpuMenenne METaUIOB U UX COEIUHEHHIA.

Onemenmor_epynnor IVE. O6mas XapakrepucTuka rpynnbsl.* OKCHIBI ¥ THAPOKCHIBI
THTaHa ¥ UMpPKOHWs. Turanartel W nUpKoHaThl. COMM TUTaHWIA M LUPKOHMJIA. | aJOTE€HHIbI.
Croco6HOCTh K KOMILIEKCOOOpa30BaHMIO. 3aKOHOMEPHOCTH B CTaGWIBHOCTHM Pa3IMYHBIX
CTENEeHEH OKHCIIeHus. BiusHue JTaHTaHOMAHOIO CKaTvs Ha cBoiictsa raduus. ConocraBinenue
metaiioB [IVAu IVD rpynmn. [lpumenenue TuTana u LUPKOHUS U UX COEIMHEHMUIA.

Onemenmor _2pynnor V. OO6mas XapakTepucTUka rpynnbl* OKCHIB M TaJlOreHHIb.
Bananarel, Huo6arel ¥ Tantanatel. CrloCOOHOCTH K KOMILIEKCOOOPA30BaAHUIO U 00pazoBaHuiO
KJIaCTepOB. 3aKOHOMEPHOCTH B CTaOWIIBHOCTH Pas/MYHBIX CTeNeHei OkucieHus. Jlnarpamma
®pocra s coenuHenui Banaaus. ComocTaBieHHe CBOWCTB coeauHenuit Banagusi(V) u
dochopa (V). [Ipumenenne Banaaus, HHOOUS U TaHTaIA U UX COCIUHEHUH.

Onemenmor_epynnot_VIE. O0mas xapakrepucTuka rpynnbl* OKCH/IBI, TaJOreHUAbl |
cynb(uapl. CpaBHEHHE CBOWCTB XPOMOBOW, MOJHOAEHOBOM U BOJLGPAMOBON KUCIOT M HX
coseit. Ocobennocty KomiuiekcoobpasoBauus. Kiacrepsl. Bpoussr. [ToJMKUCIOTH U UX COJTH.
[Tepokcuapi. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE CBOWCTBA COCIMHEHMI Xpoma,
3aKOHOMEPHOCTH B CTaOMJIBHOCTM Pa3IUYHBIX CTerneHeil oxuciaeHus. CONOCTaBICHUE XUMHUK
ssiemenToB VIA u VIb rpynm. [Ipumenenue xpoma, monubieHa n Bojibhpama u X COeTUHEHUIA.

Onemenmol epynnor VIIB. Obmas xapakrepuctika rpymisl* Kuciiopoausie coeguHeHus
Maprasia, ux KMCJI0THO-OCHOBHBIE M OKHMCJIMTEIbHO-BOCCTAHOBUTENBHBIC CBOWCTBA, JUarpamMma
®pocra s coeauHenuii mapranna. CTaOWIbHOCTH COCJIMHEHMI MapraHia B pasJIHYHBIX
CTETICHAX OKUCICHHs. OCOOCHHOCTH XUMUH TEXHELMSA U peHMsl. PeHueBas Kuciora u rieppeHarsl.
Comnocrapsienue xumuu 3emeHToB VIIA u VIIB rpymm. [Ipumenenne mMaprania u peHus.

Onemenmor_epynnot VIIIB. Ob6mas xapakrepuctuka rpynnsi* OGoCHOBaHME pa3sjie/eHus
3JIEMEHTOB Ha CEMEHCTBA JKeJIe3a U IJIATUHOBBIE METAILJIBI.

CemeiicTBO Kenes3a: moiaydeHue U (U3MKO-XMMHYECKHE CBOMCTBA Kejes3a, KoOaapra M
HuKend. OKCHabl M TMAPOKCHUIBI, rajloreHuabl U cynbhuast CoeMuenus xenesa, KobaapTa U
HUKEJIS B BBICIIUX CTENEHAX OKUCIeHUS. KoMIuiekcHbie coeiuHeHns, 0COOEHHOCTH KOMIUIEKCOB
¢ d° koHdurypanumeil HEHTPaNTLHOrO aToOMa. Kopposus xenesa u 6opsba ¢ Heit. [Ipumenenue
xKeeza, KodabTa U HUKEI.

IlnaruHoBeie MeTtamabl: OCHOBHBIE KJIACCHI KOMIUIEKCHBIX COEJMHEHHWH ILIaTHHOBBIX
meTauioB. OKCHABI M TraJOreHH[bl IUTATHHOBBIX COENUHEHHWH. [IpMMeHeHHe IIaTHHOBBIX
METaJUIOB.

Onemenmor_epynnbl Ib. OOmas xapakrepuctika rpynmnblL* OKCHBL, TMAPOKCHUABI H




¥
rajoreHubl. M3MEHeHHE B YCTOWYMBOCTH CTENEHEH OKMUCIEHUS SIEMEHTOB B TpYIIIE.
Kommiekcupie coenunenus. Conocrasnenue snementoB 1A u Ib rpynm. Ilpumenenue memm,
cepebpa u 3010Ta.

Onemenmul_epynnet IIb. OO0mas xapaktepuctuka rpynnbl* OcoGeHHOCTH MOArpYIIbI
UMHKAa B KayeCTBE IPOMEKYTOYHON MEXKJYy IMEpPEeXOJHBIMH W HENEePEXOJHBIMH METaJIaMHU.
Oxcuzibl, TUAPOKCHIBI, TAJIOTeHU/bl U Cyibhuabl. Amansrambl. OCOOEHHOCTH COEIUHEHMH
pryTd B creneHu okucieHus +1. CriocoOHOCTh K KOMIUIEKCOOOPA30BaHMIO U OCHOBHBIE THITHI
KOMIUICKCOB IMHKa, Kaamus u prytd. Conocrasienue ¢ oanementoB IIA u IIB rpynm.
[IpumeHeHue nuHKa, KaAMUS U PTYTH.

2.4. XuUMuUs f-2JIEMEHTOB.

Ob6mmas xapakrepuctuka f-anemenToB.* OcoOEHHOCTH CTPOCHUS JJIEKTPOHHBIX 000I0UEK
aroMoB. JlantaHuaHoe M aKTMHUAHOE cKaThe. CXOACTBO M pas/iMuMe JIAHTAHOUIOB M
AKTHHOMJI0B. BHYTpEHHSA NEPUOMYHOCTD B CEMEHWCTBAX JIAHTAHOM/IOB M AKTUHOUJIOB.

Cemeiicmeo _nanmanoudos. MeTojsl TONyUYEHUs, pasjieleHuss U (U3HUKO-XHMHUYECKHE
cBoiicTBa MeTalI0B. CTENEHN OKKMCIICHUS 3JIEMEHTOB U 3aKOHOMEPHOCTH UX MU3MEHEHHUS B PILY.
OcCHOBHBIE KJ1acChl XHMHUUECKMX COCIMHEHUH - TMOJyYeHHe M CcBOMcTBA. KOMIUIEKCHBIE
COeIMHEHUsT J1aHTaHu0B. OcobeHHOCTH XuMHM Liepusi U esporms. Comnocrasienue d- u f-
3JIEMEHTOB 3 rpynisl. [IpumMenenne naHTaHOMIOB.

Cemeiicmeo _axmunoudos. OOOCHOBaAHME AKTUHOWIHOW TEOpuH. MeETO/BI MONyYeHHs M
(GU3UKO-XMMHUYECKHE CBOWCTBA aKTUHOMJIO0B. OCOOEHHOCTH pasjie/ieHusl aKTUHOMI0B. CTeneHu
OKHMCIICHUsI aKTHHOW/I0OB M 3aKOHOMEPHOCTH HMX WU3MeHeHuss B psay. OCHOBHBIE KJ1acChl
XUMHYECKUX COCIMHEHUNH aKTUHOMIOB — IOJIydeHue M CcBOMCTBAa. KOMIUIEKCHBIE COEIMHEHUS
akTUHOU0B. OcoOeHHOCTH XUMHM TOpUA U ypana. ConocraBieHHe aKTUHOWIOB ¢ d-
3JIeMeHTaMu 6-ro nepuoa. ITpuMenene akTHHOMIOB ¥ UX coefmHeHuid. [lepcrieKTuBBI cHHTE3a
TPaHCAKTMHOWUIOB.

* [Ipumeuanue. O0mas XapaKTepuCTHKA rPyNiibl BKJIKYAET B cefsi:

1) Iloaoxkenune rpynnsi B [lepuoanyeckoii cucreme.

2) DaexkTpoHHas KOHQHIYpPALHA ATOMOB.

3) Hsmenenne B rpynie OCHOBHBIX ATOMHBIX XAPAKTEPHCTHK: PA3MEPOB ATOMOB, MOTEHIHAJIOB
HOHM3AIHH, CPOJICTBA K IEKTPOHY, JIEKTPOOTPHIATEIbHOCTH.

4) ®opmbl CcymecTBOBAHHS NPOCTLIX BellecTB, HAXOXKICHHE B HPHPOAE, MOJYyYeHHE INPOCTHIX
BCIIECTB U3 NPHPOAHLIX HCTOYMHHKOB.

5) Msmenenme B rpynmne OCHOBHBIX (PM3HUYECKHX M XHMHYECKHX CBOHCTB NPOCTHIX BEIIECTB,
OCHOBHBbIE XapaKTE¢PHbIEC CTENECHH OKHC/ICHH.

3. OBLIUE NPEACTABJIEHUS O ®U3UYECKUX METO/IAX UCCJIE[JOBAHUSI B
HEOPI'AHUYECKOW XUMUH

JludpakuMoHHble METO/bl UCCIEOBaHUS: PEHTIICHO(A30BBIH M PEHTTCHOCTPYKTYPHBIN
aHaIu3bl, HeUTpoHOrpadus, IeKTpoHOrpadus.

CriexTpajbHble METOJbl HMCCJIEJOBAHUSA: DIIEKTPOHHBIE CHEKTPHI B BUAMMOM u Y-
obnactu. Konebarensnas cnekrpockonus — WK wu  xomOuHanmoHHOTO  paccesHwus.
Cnexrpockonus DIIP, SIMP, SIKP u y — pe3sonancusie. EXAFS-cnexrpockonus. Cnexkrpockonus
LUPKYJISAPHOTO JUXPOU3MA.

WccnenoBanust 31€KTPONPOBOAHOCTH M MArHUTHOM BoclpuMMYUBOCTH. McciemoBanus
JUIIONIBHBIX MOMEHTOB. MIMITe JaHC-CIeKTPOCKOuS.

Onrtuyeckas ¥ 3JEKTPOHHAs MUKpOCKoIus. JIOKaNbHBINH PeHTIeHO-CIIEKTPAIbHBINA aHaJIN3.

TepmorpaBumeTpust 1 Macc-CEKTPOMETPUSL.

HccnenoBanye 1oBepXHOCTH METOJAMU PEHTIEHO- U (DOTODIEKTPOHHON CTIEKTPOCKOITHH,
0)KE-CIEKTPOCKONUH U T.I1.
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