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1. IlosicHUTEILHAS 3aIIUCKA
[Iporpamma coctaBieHa B COOTBETCTBUHM C  TpeOoBaHUAMH  (emepanbHOro
rOCY/IapCTBEHHOTO 00pa30BaTEIBHOTO CTaHJAApTa CpenHero (MOJHOTr0)o0Imero oopa3oBaHus U
npeAHa3HayeHa I TMOJATOTOBKM K  BCTYNUTEILHOMY HCHBITAHUIO TI0 Teorpadumu.
BCTYHI/ITGJILHOC HUCIIBITAHHUC HpOBOI[I/ITCH B BUJC TCCTOBOI'O ITMCBMCHHOT'O SK3aMCHA Ha pYCCKOM
SI3BIKE.
BCTYHI/ITCJIBHOC HUCIIBITAHUC HpOBOI[I/ITCSI B BUJC: TCCTOBOI'O IIMCBMCHHOTI'O 3K3aMCHaA.

Dopmbl npogedenus CMynumenbHblX UCHbIMAHU

[IucbMeHHBINM HK3aMEeH MPOBOAMTCS B BUJE TECTUpPOBaHUsA. s onpezneneHust KauecTBa
3HaHUHM, WCHOJB3YIOTCA TECTOBBIC 3aJaHUS 3aKpBITOrO THMa (Tpexajaraercs BbIOpaTh
MPaBWIbHBI OTBET W3 HECKOJBKHX BO3MOXXHBIX) M 3aJlaHusl C Pa3BEPHYTHIM OTBETOM.
PasHoypoBHeBass ~ BcTynuTenbHas — pa0oTa MO XHMMHHM COCTaBJieHA C Y4YeTOM NPUHIUIIOB
BapHAaTUBHOCTU U TU((HEepeHIIMPOBAHHOTO MOAX0a K O0YYEHHIO M KOHTPOJIIO 3HAHUM, YMEHHI
U HaBBIKOB aOUTYpPHEHTOB. 3aJaHMsI NEPBOIO M BTOPOTO YPOBHS CJIOXKHOCTU COOTBETCTBYIOT
benepanbHOMY roCyAapCTBEHHOMY CTaHJIAPTY MO XUMHH.

Kpumepuu OUEHKU 3HaHUIL nocmynarouiux

BerynurensHoe — MCHbITaHME 1O XMMHUHM BKIIOYaeT Tpu Onoka 3amanuit (A, B, C),
pa3iinyaromuecs 1o Yuciy 3aJaHui, UX COJCPKAHUIO U CTEIIEHU CIIOKHOCTH.
brox A (dacte 1) coctout u3 16 3amanuii (3amanust Ne 1 - Ne 16,) — 3aganust ¢ BhIOOpOM
OJIHOTO M3 YETHIPEX MPEIJIOKEHHBIX BapHaHTOB oTBeTa. OIEHUBACTCS KaXI0€ 3aJlaHue B 2
Oaa.
bnok B (uyacts 2) cocrout u3 11 3aganumii (3aganus Ne 17 - Ne 27), Ha KOTOpbIE HY’KHO /1aTh
OTBET B BUJE YHCIIA, MOCIEI0BATEILHOCTH (P WM 33/1aHus Ha cOOTBeTCTBUE. OIlleHUBaETCS
Kaxkoe 3ajadue B 4 Oaiia.
brnokx C (dacte 3) comepxut Hambosee CIOXKHBIC 3aJlaHusl MO OOIIel, HeOpraHu4ecKol u
OpTraHWYECKONW XHMMHH, KOTOpbIe TPEOYIOT MOJHOTO Pa3BEPHYTOTO OTBETAa U COCTOUT U3 3
3a/laHuii: 2 —X pacueTHBIX 3aja4, [EMOYKH MPEBPAIlEHUI — HAMMCAHUs peakluii Ha XUMHUECKHe
CBOICTBA BEILIECTB.
Jannas pabora onienuBaetcs B 100 6amnoB. 3aganus yactu A ornieHuBaroTcs B 2 6as (Bcero
32 6anna).
3ananus yactu B B 4 6anna, Bcero B yacTu B MoxxHO monyuuts 44 6amna u 3aganus yactu C
(6amma) — 28, 29 — 7 6amn; 30 — 10 6amra.
[Ipu onenuBanuu orBeta B yacTu C OIIEHUBAETCA HE TOJIBKO MPaBUILHOCTH BBITIOJHEHUS
3a/1aHus (MaKCUMaJIbHBIN 0allT), HO M OTJCJIbHBIC ATAIBI U DJIEMEHTHI.
[Ipu pemiennn 3aga4n OLEHUBAIOTCS CIEAYIOLIUE [Iaru:
1) nammcaHue ypaBHEHUH peakuuii — 2 Oaia;
2) pacyeT KOJIMYECTBa BEIIECTB U PACUeT MACChl BElIecTB — 1 Oas;
3) ompeneneHre Macchl pacTBopa — 2 Gain;
4) ompejeneHHe MaCCOBOM 0 — 2 Oal.
Hroro —7 Gamios.
[Ipy BBINOJIHEHMM LIEMOYKHU TMPEBpPALICHUN KaXKI0€ YpaBHEHHE XHMMHUUYECKOW pEeaKInu
orieHuBaercs B 2 6amn - (10 6amioB).
Utoro 10 Gamnos.
[TponoKUTENBHOCTD BBIMOTHEHHS TecTa — 180 MUHYT.



1. Conep:kanue nporpamMmsl

Ne Ha3Banue Tem Oos13aTeJIbHBIIE MUHUMYM CO/IEPsKAHUS IPOTrPaAMMBbI
nn (pa3nesoB)

1. OO0mas xumus. [TonsTre o MoJekyle, aToMe, XUMHYECKOM 3iieMeHTe. OTHOCUTENbHbIE
Ba:kneiimue aTOMHbBIE U MOJIEKYJsIpHble Macchl. KonmuectBo BemectBa. Modb.
KJIacChl 3akoH U ymcio ABoraapo. MossipHasi Macca, MOJISIpHBIM 00beM. 3aKoH
HEOPraHu4ecKuX MOCTOSTHCTBA COCTaBa. XHUMHUYECKUE (OPMYINIBI U PACUYETHl MO HUM.
coeUHeHUIt PacyeTbl Mo XMMHYECKUM yPaBHEHUSIM.

Crpoenne aroma. Momenn aroma Peseppopma wu  Bopa.
KopnyckynsapHo-BOMHOBOM ~ ayanu3M  MHUKpodacTull.  M3oTombl.
Annmorpornusi. ATOMHBIE OpOMTaNM W TNPUHLIMIB UX 3aMOJHEHHS.
DNeKTpOHHBIE (POPMYIIBI aTOMOB M HOHOB.

OcCHOBHBIE THUITBI XUMUYECKOH cBs3u. KoBasieHTHast CBs3b (MOJIApHAsA U
HenoJsipHasi). J[Ba MexaHu3ma o0O0pa3oBaHUs KOBAJICHTHOW CBS3U.
[TonstpHOCT CBSI3M W TOJSAPHOCTH MoJieKyd. [IpocTpancTBeHHOE
CTpOEHHE MOJIeKyld. MexaHu3M oOpa3oBaHHs HOHHOM  CBSI3U.
Merammueckasi CBsi3b. Buabl MEXMOJEKYISIPHOTO B3aMMOJCHUCTBUS,
BOJOpPOJHAS CBs3b. [WUI CBSI3W W TOJIOXKEHHE DJIEMEHTa B
MEPUOIUYECKON CHCTeME. ATperaTHble COCTOSIHUS BEIICCTB. ATOMHBIE,
MOHHbIE, MOJICKYJISIPHBIC U METAIIIMYECKHE KPUCTAITTNYECKHE PEIIETKH.
CBoiICTBa BEIIECTB C PA3JIUYHBIM THUIIOM PEIIECTOK.

CKOpOCTh XMMHYECKUX pE€aKkUUid B TIETEPOreHHOM M T'OMOI€HHOU
cucreMax. DakTophl, BIMAIOIME HAa CKOPOCTh N'OMOTE€HHOM pEaKLUU.
3aKkOH JEWCTBUA Macc. OHeprus akTuBauuu. ['OMOreHHBI H
rereporeHHbpli  katanu3. OOpaTumble W HEOOpaTUMbIE peaKLUu.
Xumuueckoe paBHoBecue. KoOHCTaHTa XMMHMUYECKOTO DPAaBHOBECHS.
@akTopsl, BIUAKIOIIME HA CMEIICHUE XUMHUYECKOTO PaBHOBECHS.
[Mpunmun Jle Iatense. TemnoBoil 3¢ ¢dexkT XUMHUECKOW peakLuu.
DK30TepMUYECKHE U SHAOTEpMUUYECKHE peakinu. 3akoH ['ecca.

Oxkcunpl, oOcCHOBaHUs, KUCIOTHI, conmu. Onpenenenne. Knaccudukarms.
CrniocoObl UX MONy4EeHUs U XUMUYECKUE CBOMCTBA. ['eHeTHueckas CBA3b
MEXIy  KjJaccamMM  HeopraHmdeckux  coeauHeHuid.  Tabmuma
pacTBOPUMOCTH KHUCJIOT, OCHOBaHUW M coned B Bojae. IlpencraBurenu
KHCIIOT: CepHas, CoJiiHas M a30THas. [loHsATHE O KauyecTBEHHBIX
peakuusax. HWHaukaropel.  M3MeHeHHMe  OKpackd  MHJHUKATOPOB.
AM(OTEpHOCTb.

Bona u ee cBoiictBa. AmdotepHocTh Bosbl. PactBopsl. Kitaccudukanus
pacTBopoB. HneanpHble M peanbHbBIE pacTBOpBL. PacTBOpHMMOCTS.
[Ipoueccrl, mpoTeKarolmMe MpU pacTBOpeHUU. PacTBopeHue u
KpUCTAM3aMsl  Kak  oOpaTuMblii  mpomecc.  HaceleHHsle,
MIEPEHACHIIIEHHbIE U HEHACBILUIEHHbIE pacTBOPHI. TermsoBbie 3(pGeKThI
pactBopeHus. KoHIleHTpalus pacTBOPOB M CIIOCOOBI €€ BBIPAKECHUSI.
TO/. OcuHoBHble nosoxkeHuss TOJl. DIEKTPOIUTHI U HEIIEKTPOJIUATHI.
Crenenp nucconmanuu. Koncranta nucconuanuu. CusbHble U cralOble
AIIEKTPOJIUTHL.  DJEKTpoJUTHYecKass Aucconuanus Bojabl. MoHHOe
IIPOU3BEICHNE BOJBl. BOAOpOAHBIM MOKa3zaTenb W pPEaKLUUsl CPENbI.
Honnuble ypaBHeHus peakumii. ['uaponus cosen.

Knaccudpukanus OBP. Crenens okucieHus dsiIeMeHTa. Bakueidnne
OKHCIUTENM W  BoccTaHOBUTENW.  [Ipomeccsl  okucieHHs |
BOCCTaHOBJEHMs. BuusHue cpeasl Ha HampaBieHue OBP. Mertog
ANIEKTPOHHOTO  Oamanca. MeToa  HMOHHO-3JIEKTPOHHOTO  OaraHca.




lanpBannveckuii smeMeHT. P HampsoKeHUsT METaJUIOB. DJIEKTPOJIN3
pacTBOPOB U PACILJIaBOB 3JIEKTPOJIUTOB.

Heopranuueckas
XUMHS

XUMHS S-3JIEMEHTOB

CrtpoeHue aToMa BOOPOAA U IOJIOKEHUE BOIOPO/A B NEPUOAU-UECKOMN
cucreMe 31eMeHToB. du3nueckue U XUMHUYECKHUEe CBOICTBAa BOJOPOJIA.
Jucconmarust Bojopoaa B ra3oBoii (aze. AacopOuus MOJIEKYISIPHOTO
Bosoposna. CnocoOsl momydeHuss Bogopoaa. Dusnonornyeckoe
JIeicTBUE BOAOpoAa. BomopoaHbsle COEAMHEHHS S- U P-METAIIOB U
HEMETAJJIOB:  TUAPUIBl  METAJUIOB U BJIEMEHTHAbl  BOAOPOJA.
Mertannuueckue (MeTauionogoOHble) ruapuisl. Ux kimaccudukanms,
HEPEMEHHOCTh COCTaBa, 00JAaCTH FOMOI€HHOCTH, IPUPOAA XUMUYECKOH
CBA3M, CTEIEHU OKHUCIEHHS BOAOpPOJAa B HHUX, IPUYMHA BBICOKOM
AJIEKTPO- M TEIUIONPOBOAHOCTH, BBICOKAs IOJBM)KHOCTH BOJOPOJA,
obmue ¢dusmyeckue W XuMU4eckue cBoictBa. Boma. CocraB u
JIEKTPOHHOE CTPOEHUE MoJIeKynbl Boasl 1o Merony BC u MO.
Acconpanust Mosiekyn Bojabl. CTpyKTypa BOJbI B Ta3000pa3HOM,
KHUJIKOM U TBEpJIOM COCTOsHUM. Du3nyeckre U XUMHUYECKUE CBOWCTBA
BOJBI: TEpMOJMHAMUYECKass W KHUHETUYECKas YCTOHYMBOCTb BOJIbI,
JIBOMCTBEHHOCTb OKHCIUTEIbHOBOCCTAHOBUTENIBHBIX CBOMCTB BOJIBI,
Bosma kak amdonut. [IpoTonuTuyeckne mpoueccsl ¢ y4yacTHEM BOJBI.
AHOMaNIMM TBEpJIOH U >KUAKOW BOJBI (IUIOTHOCTh U €€ 3aBUCUMOCTb OT
TEMIEPATYPbI, TEMIEPATYPhI IJIABICHUS U KUIEHUSI, TEIIOEMKOCTb) U
UX CBfA3b CO CTPOEHHEM U PA3PYyLICHHEM KapKacHBIX CTPYKTYpP BOJBI.
['uppatsl U KpHUCTaUIOrMpaThl HEOPraHMYECKHX BellecTB. Bonga B
npupoze. Pons Boasl B Ouosiornyeckux npoueccax. JKecTkas U MArkas
Boma. I[IpoGiema wyumctoit Bombl. CrocoObl OYMCTKM BOJBI. TspKemas
BOJa, CIOCOOBI ee  TOJYy4YeHus, CBOHCTBA W  IPUMEHEHHUE.
du3nonornyeckoe AeUcTBUE TsKeNod BoAbl. OO0IIas XapakTepHUCTUKA
3JIEMEHTOB TOArpynnbl. [IpuunMHBl 0OCOOBIX CBOHCTB Oepuiius |
maraus. bepunnuii 1 marHuil kak npoctele BemiecTBa. CpaBHEHHE UX
GU3nUeCKUX U XMUMUYECKUX CBOWCTB. CpaBHMTENIbHAS XapaKTEpUCTHKA
UX BOKHEHIINX (PU3NYECKMX U XUMHUYECKHX CBOWCTB. Ponb Oepuiius B
aTOMHOH M O00OpoHHOH TexHuKe. CpaBHMTENbHAs XapaKTEpUCTHKA
XapaKTEepUCTUUECKUX COEIUHEHHN OepuiiMsl M MarHusi: THJIPHUJIOB,
rajlor€HUI0B, OKCHUJOB, HUTPHUJIOB, TMIPOKCHJIOB, COJEH Ba)KHEHUIINX
KUCIOT: cynbdaroB, HuTpatoB. KommiekcooOpa3zoBaHue B XHMUHU
Oepwus U Maraus. [IpudyrHbI TOBBIIEHHONW CKJIOHHOCTH OEpUILIUS K
oOpa3oBaHui0 KoMmIiekcoB. CTpoeHHe aMMHH-, aKBa-, IIMaHO-,
TUOIIMAHO-, TUJPOKCO-, KapOOHAaTO-, HUTPATO-KOMILJIEKCOB OepuilIns.
CpaBHMTENbHAs YCTOMYMBOCTh KOMIUIEKCOB OCpWITUS M MAarHus.
dusznonornyeckas pojib coeAMHeHUNH Oepuitus u Maraus. [lonstue o
cTpoeHuu xyopoduiuia. IlenouHo3emMenbHbIE METaIbl Kak IMPOCThIE
BenlecTBa. VX BaxHeimme Qu3nyeckue M XHMMHUYECKHE CBOICTBa,
nojiyueHue. XapakTepUCTHUECKUE COEIMHEHUS IIEI0OYHO3EMENBHBIX
METaJIJIOB: THAPHUABI, TallOT€HUIbl, OKCUIbl U TUIPOKCUJIBI, CYIb(QHUIbI,
MHUKTOTCHUbI, KapOHWIbl IIETOYHO3EMENbHBIX METAJUIOB,  COJIU
BaXHEHIINX OKCOKHUCIOT (CyNnb(aTbl, HUTPAThl U HUTPUTHI, (ocdaTsl,
kapOonatel). MX cocrtaB, cTpoeHHMe, BakHeHIIMe ¢(U3NYECKUEe U
XUMHUYECKHE  CBOiicTBa, mosydeHue. [lepokcuasl  marHus |
I1EJIOYHO3EMENBHBIX MeTauIoB. [lomyuenue kpucramioruapara HuUTpaTa
Oepuyutvsi M3 PpacTBOPOB W OE3BOAHOTO HHUTpaTa Oepwuius U3
0€3BOJHBIX XJIOPHAOB. JKECTKOCTh BOABI M CHOCOOBI €€ YCTpaHEHUs.




dusznonoruyeckasi pojib HOHOB KalblMsl, CTpoHLUs, Oapus. dusnueckue
U XMMHUYECKHE CBOMCTBA, IIOJyYy€HUE, [PUMEHEHHE IIEIOYHBIX
METaJUIOB. AMajnbpraMbl IIEJOYHBIX METAJIOB. XapaKTEpUCTHYECKUE
COCIMHEHUS: TUAPHUIbI, OE3BOJHBIC TAIOTEHUIbI, OKCHJIBI, TIEPOKCU/IBI,
HAAMEPOKCUABl  CYMEPOKCUIbI) O30HUABI, CYIb(UIbl, HUTPHUIBI,
dochuasl, KapOWABI, CHIUIMIBL, COMU OKCOKHUCIOT. OKCHIBI H
TUAPOKCHUIBI  IIEJIOYHBIX MeTauioB. [X cTpoeHue, BaxkHEHIINE
¢u3nueckue M XHUMHYECKHE CBOWMCTBA, IOJIyY€HHE W TPUMEHEHHE.
["anorenuabl U Cyab(GUIbl METOYHBIX METaLUIOB. ['MAPUABI MIETOYHBIX
metauioB.  Okcoconu, oOpa3dyeMble  IIEIOYHBIMH  METajulaMU:
KapOOHATBl M THAPOKApOOHATHI, HUTPAThl M HHUTPUTHI, (ochatsl,
cynbputel U cynabdarel. KoMriulekcHble coenuHeHus, oOpazyemble
anemMeHTamu noarpymnmbsl  [A. 3HayeHue COEAMHEHMH IIEeTOYHBIX
METAJIJIOB JUIsl KUBBIX OpraHu3mMoB. COOTHOIIEHHE COJIEH MIEIOYHbIX
METauIoB B opranu3me. Kamuil Kak OJMH M3 OCHOBHBIX 3JIEMEHTOB
nutanus pactenuid. Kanuiineie ynoopenus.

XuMHS p-371EMEHTOB

OnemeHTsl mnaBHOM moarpynnsl  VII  rpymmer  OnemeHT  dTop.
Xapakrepuctuka 3yeMeHTa. @Top - mpocroe BemiecTBo. CrpoeHue
monekyn ¢rtopa mo MBC u MMO. ®dusnueckue U XUMHYECKHE
cBoiictBa (ropa. Peaknusa ¢ropa ¢ BOAOpOAOM Kak MpUMEp IEMHOM
pa3BeTBIeHHON peakuuu. [IpoaykTsl peakuuu ¢ropa ¢ BomOM Kak
pe3ysibTaT  CUCTEMBl  IOCIEAOBATEIbHO-NIAPAJUIEIBHBIX  PEaKIMM.
CrniocoOs1 nmomydyenus propa u Mepbl O€30MACHOCTH MPHU €r0 MOTYyUSHHH.
Coenunaenus ¢ropa. dropoomopoa. Ero crpoenme mo BC m MO.
dusnueckue U XUMHUECKUE CBOMCTBa (TOPOBOJOPOJA U €r0 BOJIHOTO
pacTBopa: IIaBUKOBOM KUCIOTHL. COCTaB MPOJTYKTOB CaMOJUCCOLMALINN
¢dTOpOoBOIOPOSIA U €r0 JUCCOLMAlMK B BOAHOM cpene. ComocTaBiieHUe
KOHCTAaHT paBHOBecHs IporeccoB camoaucconnamuu HF wu  ero
JMCCOIIMALIMU B BOJHBIX pacTBopax. ['mapodropua-nonsl. dTopuabl.
3aBUCUMOCTh THIIA CBSI3U U CBOMCTB (PTOPHUIOB OT MPHUPOABI AJIEMEHTA,
oOpasyromiero (GTOpHUI, U €ro CTEeNeHH OKucieHus. 3meHeHue Tuna
CBS3M, CTpOEHUs (U3NYECKUX U XHUMHUYECKUX CBOWCTB (ITOPUIOB
AJIEMEHTOB B MAaKCHUMAaJIbHOW CTENEHU OKUCIIEHHs BJOJIb 10 MEPHOIAM.
dusnonornyeckoe JAeiictBue coeauHeHui ¢ropa. Hampasnenus
npUMeHeHus @Topa W €ro CcoeauHeHui. Xiop. XapakTepucTHKa
JJeMEeHTa. ATOMHBIE 4YaCTHIIbl: aTOM, AaHHUOH, KaTuoH. IIpocroe
BEIIIECTBO XJIOP: CTPOCHME Ta3za M KHUJIKOCTH, KPUCTAIUTMYECKON (POPMBI
u  ¢usnueckue cBoiicTBa. OOBSICHEHHE PA3IMYHOTO  BIMSIHUA
TEMIIEPATYpbl Ha PAaCTBOPUMOCTb XJIOpa U JAPYTUMX TajOre€HOB B BOJE.
XuMuyeckue cBoicTBa xyopa. O0bsicHeHue 0oJiee BHICOKOW MPOYHOCTH
cs3u Cl- Cl mo cpaBHenuto co cBsa3bto F-F. Xnop kak okucnurens Ha
IpUMepe peaklMil Xjopa ¢ MeTaljlaMy IIPU pa3iNyHbIX TeMIeparypax,
HEMeTalJIaMH, CJIOXHBIMH BemiecTBaMu. OOBsICHEHHE CHOCOOHOCTH
XJopa K peakiusM IJUCMYTalMl Ha NpUMEpe aHalu3a JuarpaMMbl
Jlatumepa. IlpuunHa HEOOPAaTUMOCTH pEaKIUi AUCMYyTallMU XJIOpa B
menouHon cpeae. Xmopooaopoa. Ctpoenne Mosekyn no merony BC u
MO. Ctpoenne HCl B xuaxoit u TBepiaon ¢daze. dusuueckue u
xumudeckue coictBa. [lomydyenue xmopoBomopoaa. Boansiil pactBop
XJIOPOBOZIOPOAA: XJIOPOBOJAOPOIHAS KUCIIOTA, €€ CBOMCTBA, MOJIYyYEHHUE U
IIPUMEHEHHE. XJOpUAbl METALUIOB M HeMeTauioB. CpaBHUTENbHas
XapaKTEPUCTHKA CBOWMCTB XJIOPHJIOB s-, P-, d-31memeHToB. Kucnopoassie




COEIMHEHUS XJIOpa: OKCHUIbI, THIPOKCHUIIBI (KHCIOTHI), coiau. OKCUabl,
UX HOMEHKIaTypa, crtpoenue mno MBC, ol0mue ¢usudeckue u
XUMUYECKHE CBOWCTBa, cmocoObl momydeHus. ClO2 u ClO3 kak
yCTOMUMBBIE MOJIEKYIsIpHbIE pagukaibl. Ctpoenue okcuaa xsuopa (VII)
B mapax u tBepioi ¢aze. Oxcuapl, oOpazyeMble XJIOPOM Kak MpUMeEp
BEPOSITHOCTHOT'O XapaKTepa MPOTHO3a CBOMCTB XMMHUUYECKOTO 3JIEMEHTA
[0 €ro IOJIOKEHUIO B IEPUOJUYECKOW CHCTEME M DJIEKTPOHHOMY
cTpoeHnto. OKCOKUCIIOTHI XJIOpa, UX HOMEHKJIATypa, COCTaB, CTPOCHHUE
nmo MBC, o6mme ¢usndeckue M XUMHUYECKHE CBOMCTBA KHCJIOT H
pPacTBOPOB KHUCIJIOT. V3MEHEHHE XMMHUUYECKHX CBOMCTB (yCTOMYMBOCTH
(Ha cBeTy M B TEMHOTE), OKHCIUTEIbHBIX CBOMCTB, CHOCOOHOCTH K
JUCMYTaIlNH, KHCJIOTHO-OCHOBHBIX CBOMCTB) B pany
KHCIIOPOJCOAEPKAIINX KUCIOT XJI0pa B COOTBETCTBUM C UX CTPOCHHUEM.
Okcoxyopatel. Ctpoenne annonoB no MBC. Tun cBs3el B kpucrasuiax.
Howmenknarypa oxcoconeit (IUPAC: Bapuant 1959 r. u coBpemeHHBII).
dusznueckrue U XUMHUYECKHE CBOMCTBA OKCOXJIOPATOB: THUIIOXJIOPUTOB,
xJiopatoB (OepToneToBOM conu), mepxyoparoB. WX cpaBHUTEIbHAS
TEPMOJMHAMUYECKAsE U KUHETUYECKasi YCTONYMBOCTh. [lepximoparsl kak
cnabeie ocHoBanust bpencrena u Jlptonca. OKHCIUTENBHBIE CBOWCTBA
NEepXJopaToB, METacTaOUIBLHOCTh MEPXJOPATHBIX KOMIUIEKCOB H
OMacHOCTh PabOTHI C MepXJIopaTaMu. XUMHUYECKHE CBOWCTBA PACTBOPOB
OKCOXJIOpPATOB. BiusiHue cpenbl Ha OKUCIUTEIbHBIE CBOMCTBA XJIOPATOB.
@u3noIoruyecKkoe AEMCTBUE XJopa M ero coeauHeHnid. HampasiieHus
IIPUMEHEHHMs XJIopa M ero coeamuenuil. bpom. HMox. Xapaxrepucruka
anemeHnToB. [Ipocteie BemecTtBa. X crpoenue, QuMdeckue w
XUMUYECKHE CBOMCTBa, moiydyeHue. (CONOCTaBUTEIbHBIN aHAIU3
YCTOMYHUBOCTH, OKHCJIUTEIHHO-BOCCTAHOBUTEIBHBIX CBOMCTB,
CIIOCOOHOCTH TAJIOTEHOB M UX MPOU3BOAHBIX K JAUCMYTAllUd B BOJHOM
pactBope. bpoMmoBomopoa, nomoBo10poa. PU3NOIOTHYECKOE IEUCTBUE
Opoma u #oga u ux coeauHeHuid. CpaBHHUTENbHAS XapaKTEPUCTUKA
XUMUYECKUX CBOWCTB  TaJOT€HOBOJOPOJIOB M WX  PacTBOPOB:
YMEHBUIEHUE TPOYHOCTU CBSI3H, YBEJIWYEHUE BOCCTAHOBHUTEIIbHBIX
CBOMCTB, YyMEHBIICHHE CHUJIBI KHCIOT B BOJHBIX pPacTBOpax.
JlaboparopHsble u MPOMBIIUICHHbBIE CHIOCOOBI MOJTy4YEHUs
rajoreHOBOJOPOIOB.  ['alloreHuabpl  METauIoB W HEMETAJUIOB.
KoBasieHTHBIN XapakTep W MOJEKYISIPHOE CTPOEHUE TaJOre€HU0B
HeMeTaluioB. VMOHHBIA  XapakTep TaJOrN€HHUJIOB  IICJOYHBIX U
LIEJIOYHO3EMEIILHBIX METAJIJIOB. Y CTOMYHBOCTD, OBcBoiicTBa,
KHCJIOTHO-OCHOBHBIE CBOMCTBa TaJIOTEHUJIOB, aM(poTepHOCTH
rajioreHuI0B Ha MPUMEpE TaJlOreHUI0B aTtOMUHUS. DTOPUI- XJIOPHUA-,
OpomMua- ®W  Homua-aHWOHBI B pacTtBopax. CpaBHeHHE X
BOCCTAHOBUTEIBHBIX M OCHOBHBIX CBOMCTB. OcaauTeNnbHbIE CBOWCTBA
ranoreHu10B. OKCOKucIoTh Opoma u Hoxa. Homenkmarypa. Ctpoenue.
HaubGonee BaxHble (U3NYECKHE U XMMHUYECKHE CBOWCTBA. DIIEMEHTHI
rnaBHoM moarpynnsl VI rpynmer O6miasi xapakTepucTHKa 3JIE€MEHTOB.
Kucnopon. OOmasi xapakTepucTHKa 3JieMeHTa. M30TOmHBIA cocTaB
MpUPOIHOTO Kuciaopoaa. [IpocTeie BemecTBa. AIOTpONHsS KUCIOPOa.
Jukucnopon u Tpukuciopona (030H). CrocoObl moMydeHus: KUCIOpOIa.
[Ipumenenue kucinopoaa B MeAUIMHE. brojornyeckas posb KUCIOpoa.
Bonopoansle coenuHeHus kuciaopoaa. Boma u mepokcup Boxopona.
Crpoenue mnepokcuaa BOJOPOAA B IMapax M JKUJAKOM COCTOSHHH.
@u3nyeckue W XHMHYECKHE CBOWCTBA MEPOKCHUJA  BOJOpOAA.




Paznoxxenue mnepokcuaa BOJAOPOJAa KAaK YaCTHBIM Cllydald peakiui
nucMmyrtanuu.  llomydenue. IlpakThyeckoe IpUMEHEHHE IIEPOKCH]A
Bopopoga. CoeIuHEHUs DIIEMEHTOB IEPUONUYECKOM CHCTEMBI C
kuciopoaom. Kiaccudukarnms n HomeHknarypa. OKCHIIbI, TIEPOKCUIBI,
HaJIEepPOKCUAbl (CynepoKCcHibl), 030HUABI. OKCUABI S- U PIIEMEHTOB.
Crpoenue, pu3nyeckre ¥ XUMHUYECKUE CBOWCTBA OKCHJIOB METAJUIOB U
HEMETAJIOB  pa3iMyHbIX TUMNOB. CrocoObl MOJy4YeHHsS OKCHJIOB,
NEPOKCUIIOB, cynepokcuaoB. Bo3ayx. CocrtaB Bo3ayxa B CEIbCKOM
MECTHOCTM U IPOMBIIUICHHBIX 30HaX. [IOCTOSHHBIE M I€PEMEHHBIC
COCTaBHblE 4YacTu Bo3ayxa. JKuakuil BO3AYyX, €ro CBOWCTBA U
npakTh4yeckoe ucnoib3zoBaHue. [Ipobiema uymcroro Bo3ayxa. Cepa.
XapakTepucTuka AJIEMEHTA. Crpoenue Ss. Amnnotponus
KpUCTANINYECKO cepbl. PaBHOBecHss Mex1y pa3iudHbIMU (opmMaMu
ceppl. CoenuHeHus cepsl ¢ BojoponoM. CepoBOAOPOI: CTPOEHUE,
¢usnueckue M xumuyeckue cBoiictBa. CepoBOAOpOA B IpHUPOJE.
[Tonyuenue cepoBoaopoa: pU3nOIOruYecKoe IeHCTBUE CEPOBOAOPOA.
Cynpopunsl.  Knaccugukanus.  BoccraHOBUTENbHBIE,  OCHOBHBIE
cBoiicTBa. Peakuun npucoequnenus. Cyab(QUINOHBI B pacTBopax. Mx
XUMHUYECKHE CBOMCTBA (BOCCTAHOBUTEINIbHBIE, OCAIUTENbHbBIE, YUACTHE B
peakuusax npucoeanHenus). AMdorepHocTs cynbpuaoB. Kucnopoaasie
coenuHeHus cepbl. CTpoeHre HU3MMX OKcU0B cepbl. Okcup cepsl (IV)
- (u3MUecKkue M XMMHUYECKHE CBOICTBAa, B TOM 4HCJIEe OOpa3oBaHME
koMmIuiekcoB  SO,, momydenune. Oxcua cepsl (VI): amekTpoHHOE
¢du3nyeckre U XUMUYECKUe CBOMCTBA. XMMUYECKHE CBOMCTBA pacTBOpa
cepHUCTOM KucaoThl. [lonydyeHue pacTBOpPOB CEPHUCTOM KHCIIOTHI.
Cynbdutsl. Oneym. CoctaB. CTpoeHue AM- U MOJH- CEPHBIX KHUCIOT.
[IpaBuna oOpamieHuss C KOHIEHTPUPOBAHHOW CEPHOW KHUCIOTOM.
PactBOpBl CepHON KUCIOTBI. XUMUYECKHAE CBOWCTBA PACTBOPOB CEPHOM
kucnotbl. CynbgaTsl, CTPOEHHE, CBOMCTBA KPUCTALIOB M PacTBOPOB,
crnocoObl moiydeHus: cyiabpaToB. KpyroBopoT cepbl B INpHpOJE.
3HaueHue CcepHOM KuCIOTBI M ee coneil. Ilpobimema oxpaHsl
OKpYXKarolled Cpelbl U MPOU3BOJACTBO CEPHOM KUCIOTBHL. OKCOaAHMOHBI
cepbl. Tpu- u AUTHOHAT-, TUTHOHUT-, TUOCYIb(AT-, CyIbPUT-, Cyabdar-
AQHUOHBI, CPABHEHHE UX CTPOEHMS, YCTOMYMBOCTH, OCHOBHBIX CBOICTB,
OKHCITUTEIbHO-BOCCTAHOBUTENLHBIX CBOWCTB. MHOroo0pasue KHUCIOT
CEPBI U €r0 MPUYHHBI.

VA.

A3or. XapakTtepucTtuka aneMenTa. [Ipocroe BemectBo: a3otr. Tun cBsa3u
MEXIYy MOJEKyJIaMd W THUI KPHUCTAJUIMYECKOH peHIeTKH B TBEPIOM
cocrossHuU. Pu3nyeckue CBONCTBA a30Ta B Ppa3HBIX arperaTHbIX
COCTOSIHUSIX B COOTBETCTBHUU CO CTPOCHHEM €ro MOJIEKYJI M THUIIOM
CBsA3ed Mexay HuMu. XuMuyeckue cBoucrBa. Ilonyduenue u
npuMeHeHne azota. CoeauHeHus a3ora C  BOJOPOAOM: aMMHUAK,
TUAPA3UH, TUAPOKCUIAMHMH, a30TOBOAOPOJHAs KHCIOTA. AMMHAK.
DNEKTPOHHOE CTPOEHUE U TeoMeTpus MojeKyi. [IporHo3 XuMuyeckux
CBOICTB Ha OCHOBaHUU CTPOCHMSL: CIOCOOHOCTh K
JIOHOPHOAKIIETITOPHOMY B3auMOJIEHCTBUIO. CBSI3U MEXKIY MOJIEKYJIaMu.
dusnueckue U XMMUYECKHE CBOMCTBA, MOJYy4YEHHE, (U3NOIOTHUECKOE
nericteue. CTpoeHne katnoHa aMMoHus B cooTBercTBur ¢ MBC. Conu
aMMOHUS: CTpOEHHE, (U3MUecCKHe M XUMHYECKHE CBOICTBa CoJei
aMMOHHMS M UX pacTBOpPOB. IIpakTHyeckoe 3HaUYEHUE aMMHUAaKa U COJEH
amMMmoHus. OOpa3oBaHMe aMMuaka B OHOXMMHUYECKHX IPOLECCaX.




Oxkcuner azora: N>O, NO, N,Os;, NO,, N>O4 N>Os. O0ObsicHeHUE
(U3NUEeCKUX CBOWCTB OKCHUIOB B COOTBETCTBUU C HX CTPOCHHUEM,
Asotucras kuciora. Hutpursl. @uznueckue U XMMUYECKHE CBOWCTBA
HutputoB. Ilonmyuenue HutputoB. Tpuokconutpar (V) Bogopoaa
(a3oTHas KkucCIOTa). DJIEKTPOHHOE CTPOCHHE U TE€OMETPUS MOJIEKYI.
CBsi3M  MeXay MOJIeKylnaMd. A30THas KHUCIOTa KaK BEIIECTBO.
duznyeckue U XUMUYECKHE CBONCTBA OE3BOJHON a30THOW KHUCIOTHI.
ITonyyenue asorHou kuciotsl. Hampasienus npumenenus. Hurpatsl.
XUMHYECKHE CBOMCTBA pPacTBOPOB HUTPUTOB. Poilb a30Ta B KHMBBIX
opranuzmax. Kpyrosopor azora B mnpupone. I[IpoGiema ¢ukcanuun
atMocepHoro azora. Ponb MUKpOOpPraHu3MoB B 3TOM Ipoliecce.
A3zoTHBIE y1OOpeHHsI.

docdop kak snemeHt: obmas xapakrtepuctuka. dochop - mpocroe
BemiecTBo. Amtorponus ¢ocdopa. CTpoeHHE pa3sTUIHBIX AUTOTPOITHBIX
Moaudukamuii (6eiaoro, kpacHoro, yepHoro docdopa). duznveckue u
XUMHUYECKHE CBOWCTBA 0elIoro U KpacHoro ¢ocdopa B COOTBETCTBHH C
ux ctpoenueM. [IpaBuna obpamienus ¢ 6eabiM pochopom. TOKCHIHOCTH
oemoro ¢ochopa. Mepsl NPETOCTOPOKHOCTH MPU PAbOTE C HHM.
Crioco6p1  oOe3BpexuBanusa. CoenuHenus ¢ocdopa ¢ BOIOPOIOM.
®docuH, 2TEKTPOHHOE CTPOCHUE U TeOMETPHUSI MOJIEKYIIbI, (hU3NUecKue
U XUMHYECKHE CBoHcTBa BemectBa. OOpasoBanme QochuHa B
ouoxumuueckux mnpoueccax. Docduabl meramioB. Kmaccuduxarms.
Baxneiimme ¢u3ndeckne W XHUMHYECKHE CBoicTBa  (pochuos,
00pa3oBaHHbBIX S-, P-, d-37eMeHTamMu. bruHapHbIie coequaeHust dpocdopa.
Oxkcun dpocdopa (III) u oxcuxa pochopa (V). lNamorennasr pocdopa (I11)
u (V). DnexkTpoHHOE CTpOeHHE UX MOJIEKYyJd B razoBoil ¢aze. CTpoeHue
KpuctaioB. @Dusmueckne W XUMHUYECKHE CBOWCTBA OKCHIIOB B
COOTBETCTBUM C MX cTpoeHueM. OKCOKUCIOTH (pochopa, UX CTPOECHHUE,
nzomepusi. CBsi3b CTPOEHHS KHUCIOT C HX OCHOBHOCTbIO U CHJIOM.
XapakTep HM3MEHEHUS XUMHUYECKHX CBOWCTB B PSIy OKCOKHCIOT
docdopa. Oprodocdatsl. IlpakTuueckoe ucnonb3oBaHue ¢dochopa u
ero coeauHenuil. Pons ¢ocdopa B npupone. Pochopusie ynodpeHus.
MBIbsK, cypbMa, BUCMYT. XapakTepucTruka 2JIEMEHTOB.
CpaBHUTENbHAS XapaKTEPUCTUKA CTPOCHUS, GU3NUECKUX H XUMUYECKUX
CBOWMCTB TIPOCTBIX BEHICCTB. BOJOPOIHBIE COCAMHEHUS MBIIIBSIKA,
CypbMbI, BHCMyTa. CpaBHUTENbHAs XapaKTEPUCTUKA CTPOCHHS H
XUMHUYECKHX CBOWCTB TaJIOTCHUIOB, OKCHJIOB U THIPOKCHUIOB MBIIIBSIKA,
cyppMbl U BucMmyTa B creneHsx okucienus (III) u (V). Cynbdums
MBIIIBSKA, CYPbMBI B BUCMYTa. DU3HOIOTHIECKOE ACHCTBUE MBITIBSIKA U
ero coenquHeHuil. [IpakTrueckoe 3HaYEHNE MBIIIBSIKA, CYPbMbI, BUCMYTa
7 UX COCIUHEHUMN.

DOnemeHTHl ThaBHOW moarpynnsl [V rpynmel OOmias xapakTepucTHKa
AJIEMEHTOB. YTIEpoA. YIIepol B Tpupojae. AJUIOTPONUs Yriaepoja.
CtpoeHue ammoTpOmHbIX MoauduKanui: anmasza, rpaduta, KapOWHA
(monmukyMyIeHa, moauuHa), pymiepeHoB. Crexnoyraepos. [Ipumenenue
AKTUBHPOBAHHOTO VISl B KadecTBe ajcopOeHTa. CpaBHUTENbHAS
XapaKTepUCTHKa (PU3UYECKUX CBOMCTB Tpaduta M aiMasza. XUMHUIECKHe
cBoiicTBa yriepona. [loHsTHE O BOIOPOJIHBIX COETUHEHUAX YIIIEpoJa.
Kapbunpt meramnoB, ux kinaccupukanus W oO0IIas XapaKTepUCTHKA.
XuMu4eckasi CBs3b B KapOHWIax METayuioB. DJIEMEHTHIBI Yriepoja:
terparaoreanabl  OHals, mucynedua yrimepoma (cepoyriepom). Ux
CTpOEHHUE, CBOMCTBA, nosyueHue. Ilonstue o ppeoHax. DKogoruuaeckue




acIeKThl IpUMeHeHUs (PpeoHoB. KuciopoaHele coeMHEHHs YIIepoJa.
CpaBHuTenbHasg Xapakrepuctuka okcuaoB yraepoga (II) u (IV):
CTpPOCHUE MOJIEKYJ, (PU3MYECKHMEe M XMMHUYECKHE CBOICTBA BEILECTB,
nonyyenue u npumenenue. Oxcun yriepona (IV) B mpupoge.
dortocunTe3. duszmonornyeckoe aAeiictBue oxcumga yriaepoxa (II).
IlepBast moMoIIb NpPU OTPABICHUM YrapHbIM ra3zoM. OKCHJ JUXJIOpPUA
yraepona ((ocren), KapOOHMIIBI META/IOB, MX CTPOCHHUE, CBOWMCTBA M
nonydyenue. PaBHoBecusi B pactBope okcuaa yriaepoga (IV) B Boge.
I'mppatr  oxcupa yrnepoma (IV), mOpoayKTel €ro JIUCCOLUALMU.
TpuokcokapOoHaT Bojoposa - yrojbpHas kuciora. CTpoeHHe MOJIEKYII.
VYcnoBust cyuiecTBoBaHMs BemiecTBa. KapOoHaTsl M ruapoxkapOOHaThI:
CTpPOCHHE AaHMOHOB; XMMHUYECKasi CBSA3b B KpHUCTaIaX; (U3UUECKUE U
XUMHYECKHE CBOMCTBA BELIECTB M PAcTBOPOB, INOIY4YCHHE. 3HAUYCHHE
KapOOHATOB B MPUPOJIC U B HAPOJIHOM X03siicTBe. KpyroBopor yriepoaa
B npupone. Coenunenus yriepona ¢ azoroM. Junuman. I{uanosopopon.
[Muanuasl. [luanosas xucnota. {uanarel. Tuonuanats! (pomanuasl). HMx
CTpPOEHHE, CBOMCTBA, IIOJIyYCHHUE.

XapakTepucTUKa 3JIEMEHTa KpeMHus. ATombl KpemHusA. KpemHunii -
IIPOCTOE BElIECTBO. AJuloTponust KpeMHUs. Dusnueckue 1 XuMU4ECKHe
CBOMCTBA KpeMHHS (Sp°-MOmMbHKAIs), [IOJIy4YEHUE, IPUMEHEHHUE.
CoenuHeHHUs KPEMHHsSI C BOJOPOIOM: COCTaB, CTPOCHHE, (PU3NIECKUE U
XMMHUYECKHE CBOMCTBA, 1JabopaTopHbIe CIOCO0b! oaydeHus. CHIuIuabl
metaiioB. Knaccudukanusa. Xumuueckas CBA3b B CHIMIMIAX S-, P- U
dmerannoB. OcHOBHbIe (U3MYECKHME W  XMMHYECKHE CBOWCTBA
cuminoB. OkcocoennHenns kpemuus. Okenapl kpemuus SiO u SiOy.
KBapu. KsapueBoe crekno. X crpoeHue, CBOWCTBA, NPUMEHEHHE.
Kpemuuessie kucnotel. OpTokpemHueBast kuciora. [lonnkpeMHueBble
kucnotel. Mx  crpoenme. CpolictBa, mnomydeHue. Cuimkarens,
0COOEHHOCTH cTpoeHus: U npumeHeHue. Cunukarbl. CTpoeHHE pa3HbIX
TUNOB cuiMKaToB. CTekiaoo0pa3Hoe cocTtostHue. OObIYHOE, XUMHUECKH
CTOMKOE, TEPMOCTOMKOE CTEKJIO, XpYyCTajdb. OKOJOTHYECKas OIlEHKa
0e30macHOCTH NOCyIbl U3 XpycTais. PactBopumoe crekiio. CuiaMKaTHbINA
kined. Cunukatel B mpupone. I'epmanuii, onoBo, cBuHel. OO6mas
CpaBHUTENbHAs XapaKTEPUCTUKA IMPOCTBIX BEILIECTB, UX CTPOEHUs (B
pa3HbIX AJJIOTPONHBIX MOAU(PUKALUAX), (DU3HMUECKUX M XHUMHUYECKUX
CBOMCTB. 3Hau€HHWE TepMaHMsI M KpPEMHHUS, OJIOBa M CBHHIA B
NOCTUHAYCTpHAIbHYI0  3moxy. CpaBHMTENbHAs  XapaKTepUCTHKA
BOJIOPOJHBIX COEIMHEHHWH, OKCHJIOB, T'MJIPOKCHJIOB T'€pMaHus, OJIOBa,
ceuHIa. Okcuael onoBa W cBuHIA. CocTaB, CTpOEHHE, CBOICTBA,
nojydeHue. [amoreHujpl, rajoreHaTbl, CyIb(QUAbl, THOKHCIOTHI U
THOCOJIH 3JIEMEHTOB MOATPYIIIIBI

IVA.

OnemenTtsl rnaBHod noarpynmnsl VI rpynmer O6mias xapakrepucTuka
JJIEMEHTOB B COOTBETCTBUM C MX DJEKTPOHHOM CTPYKTYpOH H
IIOJIOXKEHUEM B MEPUOAUYECKON cucTeme. McTopus nmomydeHns nepBbIx
COEZIMHEHUHN OJIaropoJHbIX 371eMEHTOB. DTOPUIbI, OKCUABI 3JIEMEHTOB
noarpynmbl  VIIIA. CoBpeMeHHOE COCTOSHHE XHMHH OJIarOpOIHBIX
razoB. llepcniekTUBBI CHHTE3a HOBBIX COEAMHEHHUH DIIEMEHTOB
noarpymnmns! VIIIA.

OnemenTsl riaBHoi moarpynmsl III rpynmer OOmmias xapakTepucTHKa
AJIEMEHTOB MOATPYNIbl. BTOpHYHAas NEpUOAMYHOCTE B IOArPYIIE
amoMunus. bop. bop B mpupoge. bop - mpocroe BelecTBo: CTpOeHUeE,




bu3mveckne W XUMHUYECKHe CcBoWcTBa. OOmas xapakTepuCTHKA
OMHApPHBIX COCAWHECHMI Oopa: THUIPHUIIOB, TAJIOTCHHUIIOB, OKCHJA,
HUTPUIOB, kKapOuaa Oopa. Mx ctpoenue. Poiabs 6opa kak MUKpO3JIEMEHTa
NUTAHUS pacTeHHi. 3HayeHue Oopa M ero COeIWHEHHWH B aTOMHOH M
000pOHHOW  TexHUKe. AJFOMUHUNA. XapaKTepUCTHKA JJIEMEHTA.
OU3NYECKUE U XUMUYECKUE CBOMCTBA, MOJYYEHUE MPOCTOr0 BEIIECTBA
amomunus. CrnaBel amomMuHus. OOmas xapakTepucTHKa OWHApHBIX
COCTMHEHUI AFOMHUHUS: TAJIOTCHUJIOB, OKCHUJAa U cyibduaa, kapouaa.
Crpoenue, Qu3nyeckrue U XUMHUYECKHE CBOICTBA, MOJyYEHHE OKCHAA
amroMuHMs.  [Wapokcuj — amOMHUHUSL: €ro  COCTaB M CTPOCHHE,
O6pa3oBanue, CTpoeHUE, YCTOWYUBOCTh, BOCCTAHOBUTEIbHBIE CBOMCTBA,
JIOHOpHBIE CBOMCTBa TuApujaa amtoMuHus. OKCOCOMU  ATOMHUHHUS:
cynedar, Hurpat, pocdat. [IpakTuyeckoe 3HaUCHUE ATIOMUHUSA U €TO0

COCIMHEHUM. CpaBHuTenbHas XapaKTEepUCTUKA BAKHEUILINX
¢u3nyecKkux UM XUMUYECKUX CBOMCTB TajUlMs, WHIUS, TajuIus.
XapakTepUCTUYECKUE  COEAMHEHMs]  Tajuiusl,  MHAWSA,  TaJUIMs:

raJOreHU/Ibl, OKCHUJbI, XaJIbKOI'€HU[bl, IHUKTOTCHHU]BI, OKCOCOJIH.
ITonmynmpOBOTHUKOBBIM XapakTep IHUKTOreHUAO0B. Ponb coennHeHU
rajulusi, WHAWS, Talus B 310Xy HH(DOPMALMOHHOM NEepecTpOorKU
oO1ecTBa.

Xumus d- 271€MEHTOB.

O6ume cpoiictBa d-mMetanaoB OCOOEHHOCTH 3JEKTPOHHOIO CTPOCHUS
atoMoB d -MeTauIoB. DHEPrHM HMOHHW3AIMU W PATUyChl aTOMOB d-
HJIEMEHTOB. YCTONUYUBBIE 53JEKTPOHHbIE KOHQUrypanuuu aromMoB d-
3JIEMEHTOB. BajleHTHbIE BO3MOKHOCTH U CTETIEHU OKHCIIEHUS METAJIJIOB
OOOYHBIX MOATPYIII. Koopaunanuonusie qucia d-
MetauioBKoopaunanmonnsie  coeauHeHus: d-3JIEMEHTOB. DJIEMEHTHI
nob6oyHoit moarpymmbsl [ (11-i) rpynmbel DJIEKTPOHHbBIE CTPYKTYpPbI
atoMoB. CpaBHUTENIbHAs XapaKTEPUCTHKA CBOWCTB ATHX AJIEMEHTOB.
dusnueckue M XUMHUYECKHE CBOMCTBA, MOJy4YeHHE Meau, cepedpa H
3omota. OOmas  XapakTepUCTUKA CBOMCTB WX  KHUCJIOPOJHBIX
coenunenuit: okcuaos meau (1), cepedpa (I), 3omota (I), okcuaa meau
(IT), okcunoB meau (III) u 3omora (III); ruapoxcugos SOH, Cu(OH);,
Au(OH)3. Cynbounsr Menu u cepedpa. Conu OKCOKHCIOT (Cynbdarsl,
HUTPATbI, HUTPAThl, HUTPUTHI, KapOOHATHI (TUAPOKCOKApPOOHATHI) MEAU
(IT) u cepebpa (I)). Xumuueckue CBOWMCTBAa COJIEH OKCOKHCIOT U HX
pacTBOpPOB. Teepnodaznoe MOJIy4yeHue KYIpaToB.
KommnekcoobpazoBaHue B XMMHUU DJIEMEHTOB TMOATPYIIBI  MEJH.
CmutaBel Memu, cepebpa, 3omota. Poms mMeam B (usmonormdyeckux
nporeccax.

Onementsl nmobounoi moxarpynmsl II (12-i) rpynnsl CpaBHUTEIbHAs
XapaKTepUCTHKA AJIEMEHTOB IMOATPYNIbl. MeTalnbl: IUHK, KagMHH U
pTYTh, HUX (QU3MYECKHe U XHUMHUYecKue cBoicTBa. CpaBHUTEIbHAS
XapaKTepUCTHKA XapaKTePUCTHUYECKUX COCAMHEHUH ILMHKA, KaJMus,
PTYTH: TaJOr€HUJO0B, OKCHJIOB M THAPOKCHAOB, CYIb(QHUAOB, COJeH
OKCOKHUCIOT (cynb(haToB, HHUTPATOB, KapOOHATOB). AMDOTEepHOCTH
OKCHJA M THUAPOKCHIA IMHKA. ['WMIPOKCOIMHKATBI W  LIMHKATBHI.
Kommnekcoobpa3zoBaHue B XHMHH 3JIEMEHTOB MOJTPYIIBl LHMHKA.
I'unpokcokomIuiekcsl U amumnakaTel. OOpazoBanue cruiaBoB. CrijiaBbl
LMHKA U PpTyTU. AManbrambl. GU3HOIOTUYECKOE AEHCTBUE COCTUHEHUI
LIUHKa, KaaMmus, pTyTH. Poib LIMHKAa Kak MMKpPO3JEMEHTa MHUTaHUs
pacrenuii. [IpaBuna paboThl ¢ pTyTHIO.




OnemenTsl mo6ouno moarpymisl I1I (3-i) rpynmer CocTaB moarpymnbI
IIb. Knaccudukaiiys 3J1eMEHTOB, BXOASAIIUX B COCTAB IMOATPYIIIIHL.
OOmiass xapakTepucTHKa »dJeMeHTOB. Baxueimmue Qusudeckue u
XMMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAIIOB. CpaBHUTENbHAs
XapaKTepUCTHKA  XapaKTepUCTHUUYECKUX  COCAMHEHHMM:  OKCHJOB,
THJIPOKCUIIOB, coyieil OKCOKMCIIOT. CpaBHEHHE cOCTaBa M CTPOCHUS,
(bu3MYECKUX U XMMHYECKHX CBOWCTB THAPHUIOB DJIEMEHTOB MOJTPYIII
IITA u IIIb.

OneMeHThl moOouHoW moxarpymmel IV (4-i) rTpynmer  OOrmias
XapaKTepUCTHKA DJIEMEHTOB MOArPyNnbl TuTaHa. Dusnueckue u
XUMHUYECKHE CBOMCTBA METAJJIOB. XapaKTEPUCTUYECKUE COCTUHEHUS
3+2, 3+3, o TaJIOTeHUIbI, OKCHUJIBI, TUIPOKCHIIBI, CYIb(aThl, pochaTs
u audocdarbl TUPKOHUS M TaHUS, TUTAHATHI, TUPKOHATHI, Tad)HATHI.
CpaBHHTENbHAS XapaKTEPUCTHKA MX BAXHEWIIHNX (U3NYECKHX U
XUMHYECKUX CBOMCTB.

OnemeHtsl V rpynnbl noboyHod noarpynnel (5-i1 rpynmbr) OOmas
XapaKTepUCTHKa JJIEMEHTOB MOATpynmbel BaHaaus. Dusmueckue wu
XUMHYECKHE CBOMCTBA METAUIOB. XapaKTEPUCTUYECKUE COCAMHEHUS
3+2, 3+3, 3+4, 2" TJIOTCHU/IbI, OKCHU[IbI, TUIPOKCHUIBI, CYJIb(aThI,
docharer u audocdarsl BaHaausg, THoOUsA, TaHTana. CpaBHUTEIbHAS
XapaKTEPUCTHKA UX BAKHEHIINX (PU3MUECKUX M XMMHUYECKHUX CBOWCTB.
Ponp BaHamusi, HUOOMS, TaHTalla U MX COCIUHEHUI B COBPEMEHHYIO
ATOXY.

OnemeHTsl moOouHoi moarpynmel VI (6-i) rpynnel  OOras
XapaKTEepUCTHKA JJIEMEHTOB HOATPYNIBl. MeTaJuIMYecKhe XpoM,
MonuOaeH M Boib(pam, MX (U3NUYECKHEe U XHMUYECKHE CBOMCTBA,
nojydeHrne. XapaKkTepUCTHUECKUE COSJAMHEHUS: TaJIOT€HUIbI, OKCHJIBI,
TMJIPOKCUABI (OCHOBAaHUS M KHUCIOTBI), COJM OKCOKHCIIOT, COJU C
aneMmeHToM nonarpynnsl VIb B annoHe. AHanu3 xapakTepa U3MEHEHHs
CBOWCTB COEAMHEHUH B MOATPYNIE B 3aBHUCUMOCTH OT HOPSJAKOBOTO
HOMEpa »DJEMEHTa W €ero CTeNeHW OKucieHus. @Duzmueckue u
XMMUYECKHEe CBOWMCTBAa OKCHIOB M rujpokcuaoB xpoma (II, III, VI).
VYcnosus nomyyeHus u cymectBoBanus cynbduaa xpoma (III). Conm
xpoma (II) u (III). TTepeBox oxcuma xpoma (III) B pacTBopuMytO popmy
B3aWMOJICHICTBHEM C JHCyIb(aToM Kamus. XpOMAaThl, JUXPOMATHI U
MOJIMXpOMAThl, MaHTaHAThl, Bolb(pamaTsl. PaBHOBecue B pacTBopax
xpomaroB. Ctany, CIUIaBbl U KOMITO3UIIMOHHBIE MaTepHajbl HA OCHOBE
Xpoma, MouOieHa 1 Bosb(dpama.

OnemeHTsl mobouHoi moarpynnsl  VII  (7-i) rpynmel  OGmias
XapaKkTepUCTHKa JJIEMEHTOB MOATpyMmbl MapraHina. dusmdeckuwe u
XUMHYECKHE CBOWCTBA METAUIOB. XapaKTEPHUCTUYECKHE COCAMHEHUS
3+2, 3+3, 3+4, 3+6, cME TaJIOT€HUIbI, OKCHJIBI, THIPOKCHIBI, CYTb(OUIBI,
cynb(arbl, HUTPAThl, aHUOHHBIC COJIM MapraHia, UPKOHHS, PEHUS.
CpaBHUTENbHAS XapaKTEPUCTUKA WX BAXKHEUINX (PUINYECKUX H
XUMHYECKMX CBOMCTB. Pomb Mapranma, NOHUPKOHHSA, PEHHS H WX
COCJMHEHUH B COBpPEMEHHYI0 »51o0Xy. Mapranen. @usznueckue u
XUMUYECKHE CBOMCTBa, monydeHue. Okcua mapranna (IV): crpoenue,
¢u3nueckue W XUMHUYECKHE CBOMCTBA, IOJY4YEHHUE, IPUMEHEHHE.
Terpaokcomapranuesas (V1) kucnora. Ee runorermueckuii xapakrep.
Terpaokcomanranatel (VI). VX monydeHue, XUMHUYECKUE CBOWCTBA
TBEpABIX coyie U ux pactBopoB. Oxcun mapranma (VII): ctpoenue,
¢u3nueckue W XMMHYECKHE CBOMCTBA, TOJy4YeHHe. PacTBopsI




terpaokcomapranueBord (VII) kucnorel. Terpaokcomanranater (VII).
Crpoenne anuoHa. TBepiaple colM M PacTBOPHL: (pusmueckue u
XUMHUYECKHE CBOWCTBA, IoJMydyeHHEe BemecTB. KHCIOTHO-OCHOBHAs
XapaKTepUCTHKA OKCUAOB U THIPOKCHIOB MapraHiia B pa3HbIX CTEHCHAX
okucieHus. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBONCTBA COCTUHEHUIMA
MapraHiila B pa3HbIX CTEMEHAX OKHCICHHS. TeXHHYeCKoe 3HaYeHHE
MapraHia u peaus. Poiab Maprasia B ®H3HU pacTEHUH.

Onementsl nodouHoi noarpynmns!l VI rpynmst (8-9-10 rpynm) Obmas
XapaKTepUCTHKA DJIEMEHTOB Tpuaabl xeneza. Kenezo. Kenezo B
npupoge. Pusznveckue W XUMHUYECKHE CBOMCTBa keneza. OKCUAbl U
ruapokcunbl kene3a (II) m xenesa (III). Baxkueiimue comm sxenesa.
KommnekcHble coequHeHust >keneza. Posb jkene3a B OMONIOTMYECKHX
npoueccax. O01mas xapakTepucTHKa 3JIEMEHTOB CEMEICTBA IJIaTHHBI.

Opranunueckas
XUMUS

[Ipenmer opranumueckod xumuu. OpraHuyeckas XUMHUS Kak XHUMHUSA
COeMHEHUN yriiepoaa. Teopus XUMHYECKOTO CTPOEHUSI OPraHUYECKHUX
COCIMHEHUH; 3HAYEHHUE ITOW TEOPHUH B PA3BUTUH OPraHUYECKOU XUMUMU.
B3zaumnoe BnusHue aromoB B Mousekyine (A.M. bytnepos, B.B.
MapkoBHHKOB). 'MOPHIHBIC COCTOSHHS aTOMHBIX OpOMTanei. Sp° -
['mbpuauszanus U nepBoe BaJEHTHOE COCTOSIHME aToMma yriepoja: G-
cBsA3b. HampaBiieHHOCTh BaJICHTHBIX CBsI3e M TeTpadJpUyecKas
KOH(UIypamust MoNeKyn napapuuoB, SP°-IMOpHIHM3AIUs ¥ BTOPOE
BAJIEHTHOE COCTOSHME aToMa yIjepoja: T-CBA3b. OJHEPreTHdyeckoe
COCTOSIHUE U IMPOCTPAHCTBEHHOE PACIOJIOKEHUE IMPOCThIX U KPaTHBIX
cBsizell. [11oCcKOCTHO-TpUroHaIbHAS KOHPUTypaLHsl MOJIEKYJT OJIE(PUHOB.
sp-T'ubpumHast opOUTaIL B MOJIEKYJIAX alETHJICHOBBIX YIJIEBOJIOPOJIOB
(TpeTbe BaJICHTHOE COCTOSIHME aroMma yriepoja). DHepreTHueckoe
COCTOSIHUE U IPOCTPAHCTBEHHOE pACIOJIOKEHHE TPOMHOM CBA3M.
KoBasnieHTHass M »dnekTpoBajieHTHas (MOHHAas) CBs3u. Paznuume B
IpUpOJE OTUX CBsI3ed M B crHocobax o0pa3oBaHUS;, JOHOPHO-
AKILIENITOPHBIN C1oco0 o0pa3oBaHus KOBaJICHTHOMN CBSI3H.
['omeononsipHble M DJNEKTPONOJSPHbIE  KOBAJIECHTHBIE  CBSI3M.
CeMunonsipHass CBSI3b Kak PpPa3sHOBHJIHOCTb KOBAJIEHTHOM CBA3M.
Bonoponnas cBs3s.

[Tonstue 00 »yeKTpOHHBIX 3((deKkTax B OpPraHUYECKHUX MOJIEKYNIax.
Nunykumonnslit 2gdekTt mno nenu c-csizeil. MesomepHusiit 3¢ dexT (o-,
T-COIIPSKEHHME Ha MpUMepe MPOIWIeHA: T, T-CONpPsUKEHUE Ha IpUMepe
OyTaaueHa; p,m-CONpsKeHHe Ha MPUMEPE XJIOPBUHUIIA).
Knaccugukanus opraHMuecKuX peakiuid Mo WX HampaBiIeHHUIO (IpHU-
COEIMHEHHE, 3aMelleHUe, OTLIEIUICHUEe, MEeperpynnupoBKa) U Mo TUITY
paspbiBa cBs3el. ['emonuTuyeckoe (pagukaibHOE) U TeTePOTUTUYECKOE
(aykneodpusnbHOE W ONEKTPOPUIBLHOE 3aMEIIEHHE) pacCIIeTUICHHUE
KOBAJEHTHOM  CBsi3M.  Peakumm  paJuKagbHble U HOHHBIE
(3nexTpodUIbHBIE U HYKJICOPHUIbHBIE), UX CUMBOJIMKA.
YTIJIEBOAOPOABI X)KUPHOI'O, /I AJINMOGATHUYECKOI'O, PAJA
[IpenenbHble, WU HACHIICHHBIC, YTIIEBOIOPOILI (MapaduHbI, aJKaHbl).
['omonoruueckuit psia napaduHOB, roMoorudeckas pasHocTb. OOmas
dbopmyna cocrana.

CrpykTypHble GopMmynbl U n3omepusi. [lepBUUHBINA, BTOPHUYHBIH,
TPETUYHBIA U YETBEPTUUYHBIN yriiepoaHbie aTroMbl. [loHsTHE 0 pagukae.
HomeHknatypbl:  TpuBHaJbHAasA, palUOHAJbHAs, MEXIyHapoaHas
(MIOITAK). TTonyuenne napaduHoB: HepTh, yroib U MPUPOIHBIN ra3 —
Ba)KHEHIIME MCTOYHUKU TOJNy4yeHHs TapaduHOB; CHHTETHUYECKHE




METOJbl TOJy4YeHHUs mapa@uHOB: U3 coyied KapOOHOBBIX KHUCIOT,
peakuueil Bropua, ruporeHu3anueil HEHAChIIEHHbBIX YIIIEBOJ0POIOB.
®dusznueckrue CBOMCTBA W 3aKOHOMEPHOCTH HX H3MEHEHUS B
TOMOJIOTHYECKOM  psily.  XUMHUYECKHME  CBOHCTBa  mapaduHOB.
Y CTOWYMBOCTh XMUMHUYECKOW CTPYKTYpPhl MOJEKYJ. ['OMeomnosispHbIi
XapakTep KOBAICHTHOW CBsI3W. XapaKTepHbIC peakiuu mnapaduHoB —
peakuMy C TE€MOJIUTHUYECKMM  pa3pblBOM  KOBAJIEHTHOM  CBA3M:
rajiouIMpoBaHue, HUTPOBAHHUE, cynb(hupoBaHUE, OKHUCJICHUE.
PanukanbHblli MeXaHu3M 3TuX peakuuid. [IpencraBurenu: meran, 3TaH,
M300KTaH; CMa304YHbIC Macja, Ba3elwH, MapapuH, O30KEPUT.
Hcnonp3oBanue napaduHoB.

OTUJIEHOBBIE, WJIM  HEHACBILIEHHBIE,  YIJIEBOAOPOABl  (AJIKEHBI).
Homenknarypa; romonoruyeckuil psa; ooOmas Qopmyna cocrasa.
CtpykTypHass W reoMeTpuueckas u3omepusi ainkeHoB. CrocoOsl
MOJIyYEHUS STUIICHOBBIX YIJIEBOJOPOJIOB: KPEKUHT U JIETUAPOTrE€HU3 AL
napauHOB W3 CIOUPTOB, H3 TAIOTCHO3aMEIICHHBIX mapaduHOB.
Pu3nyecKue CBOMCTBA aJKEHOB. XMMHMUYECKHUE CBOWCTBA. PeakunoHHas
CITOCOOHOCTH AJIKEHOB. |'€TepOoIMTUYECKUI pa3phIB T-CBA3U U PEaAKIIUH,
MPOTEKAIONIME M0 WOHHOMY MeXaHu3My. Peakumm 31meKTpodHiIbHOTO
MIPUCOEIUHEHHS] TI0 KPAaTHBIM CBA3SM: T'aJOT€HUPOBAHUE, TUAPATALIMS.
['unpupoBanue U ruApokcuiIvpoBaHue (peakiuss Barnepa) ajikeHOB.
KauectBennble  peakuuu  Ha  STWIEHOBYKO  cBs3b.  [IpaBuiio
MapKkOBHHMKOBA; MPUCOCIMHEHHE  C  HapylleHHeM  MpaBuja
MapkoBHUKOBa. Peakuuu OKHCIIEHHUS CHUJIBHBIMU  OKHUCIUTEIISIMHU.
[Tomumepuzarus  ATUICHOBBIX  yIJIeBOAOpOaoB. llomudTunen wu
MOJIMIIPONUJIEH; X CTPOCHHUE U PUMEHEHHE.

JlueHoBble  yriaeBOAOponabl  (QJIKAJAUECHBI). Homenkmarypa u
knaccudukanusa. OO6mas dopmyna cocraBa. CompsoKEHHBIE CHCTEMBI
CBsI3ed, WX CTpoeHHWE Ha Tmpumepe OyTaaueHa (T,T-COMpPsKEHUE).
OcobeHHocTr  (U3UYECKOTO COCTOSIHHSI W XHMHUYECKHX CBOWMCTB
comnpshkeHHBIX cucteM. Peakmuu 1,2- u 1,4-npucoequHeHns K AUEHAM.
HNoHHBIE MeXaHM3M peakuMil 3JIeKTPO(UIBLHOTO IMPUCOECTUHEHUS.
[Tonumepusanus TUEHOBBIX YIIE€BOAOPOIOB.

CUHTETHYECKU U30MTPEHOBBINA KayUyK.

AlleTUIEHOBBIE YTIIIeBO0opoabl (ankuHbl). HoMeHkmaTypa u u3omepus.
O6mas  dopmyna  cocraBa. [lomydyeHne M3  TEeMHHAJIBHBIX
quranoreHonpon3BoAHbIX mapaduHoB (CaBuu). dusnveckre CBOWCTBA.
XUMHYECKHE CBOMCTBA M PEAKIIMOHHAs CIIOCOOHOCTh ATKWHOB. Peakinmn
ANEKTPOPUIBHOTO  TMPHUCOSAMHEHHMs] K  ajJKWHAM:  TaJIOTEHOB,
rajoreHoBoJOpoAHbIX  kucioT. Peaknuss KydepoBa. Kucnothsie
CBOMCTBa amleTWIeHa. ATETHICHUIBI: CcHenuduueckas peaxius Ha
TPOWMHYIO CBs3b. Peakius monmuMepusanuu (IuMepu3aius, cTyneHdaras
nolMMepu3alusi U OOpa3oBaHHE apOMATHUYECKHX  COCTUHEHHM).
OTtnenpHBIC PEICTABUTENN. AIIETHIICH, TEXHUYECKUE CTIOCOOBI MOTyde-
HUS U3 METaHa U KapOUIHBIM CIIOCOOOM.

["asorenonpoun3BoiHble  aM(paTHIECKUX yriIeBoa0pooB. CTpoeHue,
HOMEHKJIaTypa M M30MEpHUsl TaJOUJHBIX alkwioB. IlepBuuHsble,
BTOPUYHBIC, TPETUYHBIC  TATOWAHBICE  AIKWIBL. ~ MOHO-, -,
TPUTAIOT€HONPON3BOAHbIE U T. N. [lonmydeHue TaloOMAHBIX AJIKUIIOB
paJvKalbHBIM TaJOUTUPOBAHUEM QJIKaHOB, OOMEHOM TaJOUJOB, W3
STUJICHOBBIX  YIJIEBOAOPOJOB, aJbJCTHIOB, KETOHOB. ®Duznueckue
CBOMCTBA M 3aBUCUMOCTb MX OT NPHUPOJABI TAJOT€HOB. XHMMHUYECKHE




cBoiictBa. [TonspHoe cocrostuue koBanentHoi ceszu C—Ian (F, Cl, Br,
[). Peaknuu HykneopHILHOTO 3aMelIeHUs C: BOJOH, THApaTaMu
OKCHJIOB METAJUIOB, AMMHUAKOM, CIIMPTaMHU (aJIKOToJIu3), alKoroJsITaMH,
KapOOHOBBIMU KHCJOTaMH (AIeTONIU3), HHUTPUTAMU M IIMAHUJAMHU.
Peaknun  ankwimpoBanus.  OOpa3oBaHue  MarHMHOPraHUYECKHUX
coeuHeHu (peakuus I'punbspa).

OtnenbHble mnpeacTaBUTENd. XJopodopM, NOIy4YEeHHE U3 CIUPTA,
CBOWCTBA, NpPUMEHEHHE. YeTBIPEeXXJIOPUCTBI yriepoid, #Homzodopm,
JUXJIOPITaH.

KHNCJIIOPOACOHEPXAILIUE COEJMHEHM A

CrnupThl, WA aJTKOTOJIU (KapOWHOJIBI, aJTKaHOJIBI)

Opnoaromubie cnupthl. OO6mas ¢opmyna cocraBa. Ilonstue o
dbyHKuMoOHanbHOM  Tpynme. ['omomormueckuit  psa.  IlepBuunsie,
BTOpUYHBIE U TpeTuuHble coupthl. Homenkiarypa. CnocoOsl
IOJIyYEHUSA: W3 TaJOUAHBIX QJIKWIOB, CUHTe3aMu [puHbspa, Hu3
STUJIEHOBBIX YIJIEBOJOPOJIOB, albJETU0B M KETOHOB. dusnueckue
cBoiictBa. BomopongHas cBsA3b, €€ IpUpOJa M DHEPIETUUYECKOE
cocTosiHUE. BnusHue BOIOpPOMHBIX CBsI3el Ha (HU3MUECKHE CBOWCTBA
CHUPTOB (TeMIeparypa KWUIIEHHS UM pacTBOPUMOCTb B  BOJE).
Xumuyeckue cBoucTBa. [I0ABMIKHOCTH THIPOKCHUIBHOIO BOAOPOAA U
KHUCJIOTHbIE CBOMCTBA. Peakuuu co miesnodyHbiMu MetaiaMu. OCHOBHBIE
CBOMCTBA (peaKkUMH C TajloreHOBOJOPOAHBIMH KHCIOTaMH, XJIOPUAAMHU
dochopa  (IlI), (V), w™uHepanbHBIMH  KHcIOTamMH). Peakuuu
JEerupartauuyd U okucieHus. OTOeNbHbIE NIPEACTaBUTENN. MeEeTUIIOBBIN
U ATUJIOBBIA CHUPTHI, CIIOCOOBI MOJNY4YE€HUs (IPOMBILIIEHHBIA CHUHTE3
stunoBoro cnupta). Ilpumenenue. IlponmioBble, OyTUIOBBIE WU
aMUJIOBBIE CIIUPTHI, CUBYLITHOE MAcCJIO, BBICUINE CITUPTHI.

JIByxatomHble crnupThl. lIpaBuiio yCTOMYMBOCTH. OTHIIEHIVIMKOJIb!
crocoObl  MoJy4yeHus, (QU3NYeCKUe CBOWCTBA U  NPUMEHEHHE.
XuMHUECKue CBOMCTBA: 00pa30BaHME MOJHBIX U HEMOJIHBIX INIUKOJISATOB,
MPOCTBIX U CIOKHBIX 3PUPOB. [IpoayKThl OKHCIEHUS.

TpexaromHble cOUpPTHL. [ THIEpUH, TEXHUYECKUE CIIOCOOBI  €ro
MOJIyuyeHUsl; (QU3NYECKUe U XUMHUYECKHE CBOICTBa; TIJIMIIEpaTHhl,
TPUHUTPOIJIMILIEPUH; IUHAMUT.

[Tpocteie a¢dupsl

W3omepust 1 HOMEHKJIATypa MPOCTHIX A(PHUPOB; CMEIIaHHbIE 3(UPHI.
[Tonsitue 06 ankokcuisie. CriocoObl MOMyYEHUs: JeruapaTaluen cnupra
U aJKWIMPOBAHUEM aJIKOTOJIATOB (crocoObl BuiibsiMcona). @usnueckue
cBoiicTBa. XuMHYeckue cBoicTBa. Pacmienienue npocTeix 3(pUpoB 1Mo
JEUCTBUEM HMOJIUCTOBOJOPOJHOM W KOHLEHTPUPOBAHHOW CEpPHOM
KHUCIIOT. OKCOHHEBEIE COETUHEHUS (B3auMoOJIeiCTBHE C
rajJloreHOBOJIOPOJIHBIMU U pa30aBICHHON  CepHOHW  KHCIOTaMH).
OtnenpHBIE TIPENCTaBUTENU. JMATHUIOBBIA 2(PUP W €ro NMpUMEHEHHE.
[TonsTHE 006 OpraHUYECKUX MEPOKCUIAX.

Anbaeruapl ¥ KeTOHBI (aTKaHAIN U aJIKaHOHBI)

N3omepust 1 HoMeHkiaTypa. KapOoHunbHas (anbaeruHas 1 KeTOHHas)
rpynna. CrnocoObl MOJydyeHusl aibJETHA0B U KETOHOB: OKHCIEHHUEM M
JETUAPUPOBAHUEM CIIMPTOB, CYXOH INEperoHKkoi cojei KapOOHOBBIX
KHCIIOT,  TUAPOJIM30M  TEeMHUHAJIbHBIX  JIUTAJIOT€HONPON3BOIHBIX
MIPEACIBHBIX YIVIEBOAOPOAOB. DPU3MUECKHE CBOMCTBA. XUMHUUYECKHE
cBorictBa. [lomapHOCT, KapOOHWUIBHOW TPYIIBI W  OPUCHTAIMS
npucoequHeHus.  Peakumm  HyKJICOQUIBHOTO  NPUCOEAMHEHUS:




ruapocynbpuTa HaTpus, CUHUJIbHOMN KHUCJIOTHI, cnupra,
METAJIJIO0PraHUYECKUX COEIMHEHU, THIPOKCUIIAMHUHA,
dbenunruapazuna, xaopuaa dpochopa (V). 3amemenne kKapOOHUIHBHOTO
KHCJIOpOJia Ha XJIOp, OCTaTKU aMMuaka (OKCUMBbI, THapa3oHbl). Kauect-
BEHHbIC pEaKUUM Ha ainpleruaHyro rpynmy. Peaknus TunieHko.
OxucneHue W BOCCTAHOBIICHHE aNbJCTUIOB (peakius cepeOpsiHoro
3epkana). Oxucinenue ketoHoB; mnpaswio [lonmosa. IloaBHXHOCTD
aTOMOB BOJIOpOJa B O-TIOJ0KEHUU (o, B-comnpspkenue). [lomumepuzarus
aNbJeru1oB. AJbJOJbHAs U KPOTOHOBAs KOHIEHCALMS ajbAECTUIOB U
KeTOHOB. OTaenbHbIE MOpeACTaBUTENU. MypaBbUHBIA — albJAETU/,
napadopManbaeTul, yPOTPONHH. YKCYCHBIM allbJIETH]l, MapalbIeTu/l,
METaJbAETU]I; «TBEPAbIE CHUPTHI». ALIETOH, CBOWCTBA M NPHUMEHEHUE.
NucexTuimasl.

KapOGoHOoBBIE KMCIIOTHI (aJIKaHOBBIE KHCIIOTHI)

OaHOOCHOBHBIE HACBIIIEHHbIE KapOOHOBbIE KUCIIOTHI. ['oMoornyeckuit
psia, u3oMepus U HomeHkiIarypa. O6mas popmyna coctaBa. [lonstue 06
anune. KapOokcuiibHast rpymma, ee 31eKTpoHHoe cTpoeHue. [lomydenne
KHUCIIOT OKHUCIIEHHEM TMapaduHOB, CIOUPTOB, AIbJIETHIIOB; OMbBLICHHEM
IIPOU3BOJIHBIX KHUCIOT. PU3HUECKUE CBOICTBA; BIIMSHUE BOJOPOIHBIX
CBsI3€d B AUMEpax U IMOJMMEPAX KHUCIOT Ha TEMIEpPaTypbl KUIEHUS U
MiaBjieHUs. XuUMH4YeCKuMe CcBoMcTBa. KucinoTHele  cBOWCTBA M
JTUCCOLIMAIUS; peakuuu cosieodpazoBanus. [IpeBpaieHne KUCIOT B UX
MPOU3BOJHBIC: TAJIOTEHAHTUAPUABI, AHTUAPUABI, CIOXKHBIE S(UPHL.
Peakuuu sTepudukaniy U OMBUICHHS, UX PAaBHOBECHE U OOPATUMOCTD
(H.A. Menmytkun). [IlpuMeHeHne MeuUeHBIX aTOMOB B H3yYCHUHU
MEXaHM3MOB peakiuu dSTepuduranuu. AMHIBI KUCIOT. [uaponus
amMu10B. BrnusiHue kapOOKCHUIBHOW IpynIbl HA MOJBUKHOCTh BOJOPOJIA
B 0-TTOJIO’KEHHUH. I"anorenupoBanue KHCJIOT. OtnenpHblE
npencTaBuTeNd. MypaBbuHas KUCIIOTa, OCOOEHHOCTH €€ XHMHUYECKUX
CBOWCTB, MPUMEHEHUE. YKCYCHas KHCIOTa, MPOMBIIUIEHHBIE CHOCOOBI
€€ MOJIyYEHHUsI, CBOWCTBA M TNpUMEHeHue. MacnsHas ¥ BajepuaHOBas
KHCIIOTBI, UX NpUMeHeHue. [lanbMUTHHOBas M CcTeapuHOBAasi KUCIOTHI.
OtundopMuart, STUIALETAT, aMUJIALETaThl, UX IPUMEHEHHE. AlleTaMu/I.
MoueBnHa, noay4eHue, CBOINCTBA U IPUMEHEHHUE.

OOHOOCHOBHBIE  HEHACHIIIEHHbIE KapOOHOBbIE KHCHOTHL.  OOmas
dopmyna cocrtaBa. dusmueckuwe CcBoWicTBa. XHUMHUYECKHE CBOICTBa,
o0ue ¢ MIpeneinbHbIMH  KHCIOTaMH M HEHACHIILEHHBIMU
yIJIeBOAOPOAAMHU  (IUcCcolManus, cosneobpa3oBaHue, oOpa3oBaHUeE
MIPOU3BOJHBIX KHCIOT, TPUCOECIUHEHUE BOAOPOJAa U TaJOr€HOB).
OtHowenne K okuciaeHuro. OTAeNbHbIE MPEICTaBUTENN. AKpPHIIOBas U
METaKpHJIOBasi KUCIOTHI, UX 3(QUPBl U HUTPUJIbI, OPTaHUYECKOE CTEKIIO,
OJICUHOBAsI, TMHOJIEBAs U JINHOJICHOBAs! KUCIIOTHI.

Kupsl. PacmpocTpaHeHue XHpOB B MPHUPOJAE; UX KiaccuHKaIus,
CTpOEHHUE, COCTaB W HOMEHKJaTypa. [lomyueHue kxupoB U Qpu3nMUecKue
cBoiictBa. Macna. XuMHYecKue CBOMCTBAa: OMbUIEHHE (IleIoYamH,
BO/MOH, ¢epMeHTaMu), TuAporeHusanus. MaprapuH. Briceixaromniue
Macna; onuda. [Iporopkanue >kxupoB. Mblia, MBIJIOBapeHHE, CTEApHH.
IToHsITHE O CHHTETUYECKMX MOIOIIUX CPEACTBAX.

JIByXOCHOBHBIE HAaCHIIIeHHbIE KUCIOTHL. OOmas ¢opmyna cocTasa.
@usnueckue U XUMHUYECKHE CBOMCTBA. Peakuuu, XapakTepHbIE Ui
JNIBYXOCHOBHBIX  KHCIIOT:  JCKapOOKCHJIMpOBaHWE,  OOpa3oBaHHUE
HUKJINYECKUX TMPOU3BOJAHBIX (MATH- M I[IECTUWICHHBIC IMKJIBI).




Otpenbuble npenctaButenu. lllaBeneBas Kkuciora, MOJNydeHHE U
npuMmenenne. Okcanatel. MajgoHOBast KUCIIOTAa; MAJIOHOBBIN 3dup, Mo-
BIDKHOCTh aTOMOB BOJOpOJia B METWJICHOBOI TpyIlle MajiOHOBOTO
sadupa. SAHTapHAS KUCIOTA, AHTUAPUA SHTAPHOU KUCIOTHI; CYKIIMHUMHM/L.
AUnuHOBas KUCIIOTA, €€ CHHTE3 U IPUMEHEHHUE.

JIByXOCHOBHBIE HEHaCBILICHHbIE KapOOHOBBIE KHCIIOTBHI.
OTuneHauKapOOHOBasi KHCIOTa; IUC-TpaHC-u3oMepHs; (ymapoBas u
MaJIeMHOBasl KHCJIOThl, MX B3aUMHOE IPEBpAIICHUE, pa3Indyusl B
bu3NYECKUX U XMMHUYECKUX CBOMCTBAX.

Oxkcukucnorsl. Kiaccupukanmus wu  HomeHkiarypa. [lonstue 00
OCHOBHOCTH M aToMHOCTU. M3omepus. CrnocoObl MONy4YeHUS U3
MHOTOaTOMHBIX ~ CHOUPTOB, M3  TaJOr€HO3aMELIEHHBIX  KHUCIOT,
[UAHTUIPUHOBBIM CUHTE30M. XHUMHUYECKHUe cBoiicTBa. OCOOEHHOCTH -,
B-, y-oxcukucnor. Jlaktuabl W JakTOHBL. OnTHYecKas aKTHBHOCTH
okcukucaoT. Onrudeckas (3epKajibHas) U30MEpUs; aCUMMETPUYECKUM
atoM yriepoaa. MomnouHas kuciora (Tpu Qopmbl); paneMar |
ONTUYECKHE AaHTHUMOABI, HMX CBOIHCTBA; TPOCKIHOHHBIE (HOPMYIIBI
ONTUYECKUX u30MepoB. [IpuMeHeHHE MOJOYHOW KHCIOTHl. BuHHas
KHCJIOTa M €€ cTepeon3oMepus (MPOeKIMOHHBIE (HOPMYIIBI H30MEPOB H
IUIOCKOCTh  cuMMeTpur). OTinuyme pamnemMaroB OT  Me30(OpMBI
(BUHHOKaMEHHasl, BUHHAs, BHUHOTPAaJHAas W ME30BHUHHAs KHUCIIOTHI).
XUMHUYECKHE CBOWCTBA BUHHOM KHCIOTBI; TAPTPAThl, CETHETOBBI COIIH,
¢enunroBa  xuakocTb.  CrnocoObl  paclleIUIeHHs  paleMaToB
(XumMu4ueckuii, XxpomaTorpapuyecKuii, OHOXMMHYCCKHH;  PaOOTHI
[Tactepa). JIlumoHHas KucioTa.

Anpaeruze- u keTokucnoTsl. Knaccudukanusa. ['nmuokcanesas u
MUPOBUHOTPAHAS KUCIIOTHI, UX XUMUYECKHE CBOWCTBA. ALIETOYKCYCHAM
KHCIIOTa, €€ KETOHHOE€ M KHCIOTHOEe pacuieruieHue. Kero-eHompHas
TayTOMEpHUs KaK pa3HOBUIHOCTb CTPYKTYPHOH M30MepUH (IICEBIOMEPHS
" JIECMOTPOIH). JIBOMCTBEHHOCTD XUMHUYECKHUX CBOMCTB
areroykcycHoro  3¢upa. CraOunuzanusi eHONbHOM  (OpMBI B
alleTOYKCYCHOM 3(¢Hpe MmyTeM o0pa3oBaHUs BHYTPEHHEW LMKINYECKOi
(GOpMBI U T, T-CONPSIKEHUS.

YraeBoasl

VriaeBoapl Kak ocobas Tpymnmna OKCHAIbAECTHAOB M OKCHKETOHOB.
3HaueHue YrieBoJOB B MHPUPOAE U B  IPOMBIIIICHHOCTH.
Knaccugukanus yrneBogos. @opMyiibl cocTaBa MOHO3, OM03 U TTOJIHO3.
[TpocTeie yraeBoasl (pocThie caxapa). Monocaxapuabl (MoHO3I). [1po-
CTeHIINe MpeiCTaBUTENH: TIII0K03a, rajlakro3a, Gppykrosa. Onruyeckas
M30MEpUsT MOHO3. 3aBHUCHUMOCTh 4YHCIIa CTEPEOM3OMEPHBIX (OpM OT
YHUCJIa ACUMMETPUYECKUX aTOMOB YIiiepoJa B LIEMHBIX M KOJbYAaThIX
CTPYKTypax. AHTUIOIBI, AuacTepeoMe-pbl. Tayromepuss MOHO3.
®opmynsl Gumepa u Kommu— Tomnenca. KonpuaTto-uenHasi, wiam
IUKJI0-OKco-TayToMepusi. @opmynna Xeyopca. MyTrapoTanust MOHO3; -
u B-bopmbl; momyaneTanbHbIN (TIUKO3UAHBIN) THAPOKCIIT. MOHO3BI, UX
HaxXOXJEeHWE B MPHUPOAEC U IMPUMEHEHHE, OMOJOTMYECKOe 3HaueHUE.
CriocoObl  TOJYYEeHHUs: THAPOIM30M II0JIM03 U OMO03, KOHJAEHcaluen
dopmanbneruga (A.M. bytnepoB). XumMudeckue CBOWCTBA MOHO3:
OKHUCJICHHE B HEHUTpaIbHOMW, KUCIIOW U IIENOYHON cpenax; oOpazoBaHuE
03a30HOB, TJIMKO3UIOB; SMUMEPHI, MX MPEBPALEHUE IOJ BIUSTHUEM
menouel. Peakuusa CenuBanoBa. OTnenbHble IpeacTaBUTENN. [1eHTO3bI;
obpazoBanue hypdypona. D- u L-pubo3sl. D-Jle3okcupubo3a. I'ekco3sbr:




[II0K03a, ranakTo3a, ppykTo3a. YpOHOBBIE KUCIOTHI.
CrnoxHble yriaeBonbl (CIOXHBIE caxapa), NOJUCaXapuabl, IOJIHO3bI.
Knaccudukanust monmos. buosbl (aucaxapuiel); cTpoeHue OHO3 Ha
IpUMepe  MOJOYHOro  (JIakTo3a), COJOJOBOro  (MajibTo3a) W
CBEKJIOBUYHOTO (caxapo3a) CaxapoB. [ JTHMKO3WIO-TIIIOKO3bI (MalibTO3a,
JaKTO3a W TIMKO3UAO-TIIOKO3UABI (caxaposa). Tayromepusi Ouo3 ¢
TIIMKO3UJIO-TJIIOKO3HOM CcBs3bl0. MHBepcusi caxaposbl. OTivuue Xu-
MUYECKMX CBOWCTB BOCCTaHABJIMBAIOIIMX M HEBOCCTAHABIMBAIOLIUX
nucaxapuioB. Beicimime nonucaxapunabl. Pacripoctpanenue B mpupojie.
CrpoeHne Kpaxmaja ¥ TJIHKOT€HA, CBOMCTBa U OHOJOTHYECKas
akTuBHOCTh. Llemmono3a, orinuume ee OT Kpaxmana. [Ipocteie u
CIIOXHBIC d(DUPBI TEIUTFOI03bI. KOITOKCHIIMH, MUPOKCHIINH, KOJUIOIHIA,
O€3bIMHBIA OPOX, HUTPOJAKH, AalleTaTHBIM IIEeNK; KCaHTOTE€HAThI
KJIETYaTKH, BUCKO3a.
COEIVHEHUMA, COAEPXKAIIME A30T
AMUHBI
Knaccudukanus, wuzoMepuss ¥ HOMEHKIAaTypa aMuHOB. CrocoOsl
[IOJIyUEHUSI aMHHOB U3 TaJlOTEHONPOM3BOAHBIX U amMMmHaka (110
['opmaHy),  BOCCTAaHOBJIEHHMEM  HHUTPOCOEAMHEHUN.  DuU3NUEcKHe
cBoiictBa. ~ XWMHMUYECKHE  CBOWCTBA.  DJIEKTPOHHOE  CTPOCHHE
amuHoOrpynmnsl. OCHOBHOCTb; CpaBHEHHE OCHOBHBIX CBOMCTB aMMHaka,
MEPBUYHBIX, BTOPUYHBIX U TPETUUYHBIX AMHHOB C a30THUCTON KHCIOTOM,
ANKWIMpOBaHWE U  auuwiupoBaHue. OTnaenbHbIE MPEACTABUTEIH.
MeTuiaMuH, TpPUMETWIAMUH, COJM YETBEPTHUYHBIX aMMOHHUEBBIX
OCHOBaHUM. JlnaMuHBbI: TeTpa- NEHTAa- U TeKCAMUTEICHINaMUHBI.
AMHHOCTIMPTHI
DTaHOJIaMUH; MOJIyY€HUE, CBOMCTBA U NMpUMEHEHHE. XOJIUH; CTPOEHUE,
ero Ouosnoruyeckas u  (U3UOJIOTMYECKass pOJb; ALETHIXOJIUH.
Kedanunel 1 nenuTrHbI; CTpoeHNE, ONOIOruyecKas akTUBHOCTb.
AMMHOKHUCIIOTBI
Knaccupukanms u  HOMEHKJIaTypa  aMHHOKHCIOT.  M3omepus
(cTpyKTypHast M ONTUYECKasl; ONTHYECKasi aKTUBHOCTh 0-aMUHOKHCIIOT).
CrnocoObl  TONIy4EeHHS:  TUAPOJIU30M  OCJIKOBBIX  BEIIECTB, U3
raJJOr€HOKUCIIOT ¥ aMMHaKa, [IMaHTUIPUHOBBIM CHHTE30M. PHU3nuecKue
cBoiicTBa. BomoponHbie CBSI3M B AMHHOKHCIOTaX. XWUMHYECKHE
CBOMCTBA: aM(OTEPHOCTb, OHUIONISIPHbIE HOHBI, BHYTPHUKOMIIJIEKCHbIE
MeAHble conu. Peakumu, oriauyaromme o-, - U y-aMUHOKHUCIIOTHI.
Jukero-numnepa3uHbl M JakTambl. [lenTuaHas CBA3b M MENTHIBL,
noHstue o nonunentuaax. OrtnenbHble mnpeAcTaBUTENH. [nuiuH,
QJaHUH; acnaparvHoBas M TIJIyTaMUHOBash KHUCIOTHI (acmaparud |
[JIyTaMHH); JTU3UH, IUCTEUH, CEPUH.
KAPBOIIUKJIMYECKHWE COEAMHEHNW A
AJIMIUKIIMYECKUE YTIJIEBOAOPOABI U X ITPOU3BOAHBIE
Ob6mas ¢popmyna nukinonapa@uHoB (IUKIOATKAHOB), KIACCH(PUKAIUS U
HoMeHKJIatypa. ['unoresa baitepa 0 MpOYHOCTH LUKIOB; YCTOMYMBOCTh
OSTH- U IIECTUWICHHBIX IMKJIOB; YIJIBI HamnpsKeHUs. XUMHYECKUE
cBoMcCTBa: peakmus ¢ 6pomom, neruaporennsanus (H.J. 3equHCcKmit).
APOMATHUYECKUE YTJIEBOAOPO/bI U NX ITPOU3BO/IHBIE
ApomaTHu4ecKkue yriaeBoaopOabl
[omonornueckuit  pang  Oenzoma. OOmas  ¢opmyna  cocrasa,
HOMEHKJIaTypa, uzoMmepus. lloHATHe «apomMaTHUecKUi XapakTepy.
DJeKTpOHHOE CTpoeHue OEH30a, CTPYKTypa G- M T-CBsA3eii; B popmyie




Kekyne enunas m-monexynspHas opOUTaib.

CnocoObl mosyueHusi OeH307a W €ro TOMOJIOTOB: U3 YIUid U
HePpTH, U3 IKUPHBIX U aIUIUKIAYecKuX yriesomopoaos (H./.
3enmuHckui), peakiusamu durtura u Opunens—Kpadprca. Ouszndeckue
cBoMcTBa. XHMMHYECKHE CBOMCTBA. ApOMAaTHYECKHE  CBOMCTBA:
YCTOWYMBOCTh OEH30JLHOTO siipa K peakUUsIM OKHUCICHHUS W TpHU-
COCIMHECHUS; YCJIOBHMS IPOTEKaHUS OTUX peakuuid. XapakTepHbIE

peakuuu 17 OEH30JIBHOTO KOJIbLIa — PEeaKIHUU SIIEKTPOPHIBHOTO
3aMELICHUS: raJlouJUpOBaHue,  HHUTPOBaHUE,  CyIb(UPOBAHHE,
AJIKUJIMPOBAHUE, alIMPOBAHHUE. OpueHTupyomue  JeUCTBUS

3amectutened 1-ro m 2-ro pona. 3amecturenu l-ro m 2-ro pona.
OtnenbHbIe peacTaBUTENH. beH3oi, Toryou.

ITPOU3BOJHBIE APOMATUYECKUX YTJIEBOJOPO/10B
["anouaHbIe apuiIbl

VcaoBus M MeXaHU3M TalOMAMPOBAHUS B sAApe M OOKOBOM LIEMH.
OpuenTtauus  3amemieHuss B saape.  dusuueckue  CBOMCTBA.
CpaBHuTENbHAs NOJBWKHOCTb TajloréHa B fAJipe U OOKOBOM Lemu.
X10pOeH3011 ¥ XJIOPUCTHIN OCH3WIT; Pa3Inuns B XUMUYECKUX CBOMCTBaX.
Hurpocoennnenus

VYcnoBust 1 MEXaHU3M HUTPOBAHUS B siJipe U OOKOBOH 1IeNH; HUTPYIOLIast
cMech (posib  CepHOM  KHUCIOThI). BiusHMe HUTpOrpynmel Ha
PEAKIMOHHYIO CLIOCOOHOCTh OEH30JIBHOTO si/ipa. XUMUYECKHUE CBOWCTBA;
BOCCTAHOBJICHHE B KHCJIOW W WIEJIOYHOM cpenax (BOCCTaHOBJICHHE
HUTPOOEH30J1a 10 3UHUHY).

Cynb(hOKHCIOTHI

VYcnoBust U MeXaHHM3M Cylab(pupoBaHHs O€H305la U €ro TOMOJIOTOB.
Mexanu3m o00pazoBaHusi CyJIb(QUPYIOLIETO areHTra; oOpaTUMOCTh
peakuuy; BIUSHUE KOHILIEHTPALMM CEPHOM KHUCIOTHL. Pusznyeckue
cBOMCTBa. XUMHYECKHE CBOMCTBA: KHCIOTHOCTh, COJIECOOpa30oBaHUE,
00pa3oBaHUe XJIOPAHTUIPUAOB U CYIb(HaMHUIOB.

Oxkcucoenvnenus (peHob)

OpHoatomuble  (enonbl. Omnpexnenenue, kiaccuukanus (EHOIOB.
[TpoMmbinieHHbIE CIOCOOBI MOJMy4YeHUs (eHOJla M3 KaMEHHOYIOJbHOU
cMoibl, u3 wu3onponundensona (meron Cepreea). Dusnueckue
CBOMCTBa (aHTUCENTHYECKHE CBOMCTBA). XHMMHUYECKHE CBOMCTBA.
BnusiHue oOkcurpynmbel Ha peakUMOHHYIO CHOCOOHOCTb. KuciaoTHble
cBoiicTBa. Peakium rupoKCUIbHOM rpynmsl; oOpa3oBaHue (HEHONATOB,
MPOCTHIX U CIIOKHBIX 3(pupoB. Peakiun 31eKTpopuabHOTo 3aMenieHus B
a1pe (HUTpOBaHUE, TaJIONIMPOBAHKE); OpUEHTAIMs 3aMerieHnid. deHo,
ero mpoctble 3¢upbl (aHu301 U nupeHunoBbiil 3¢up). Hutpodenonsr;
MUKPUHOBAsl KUCJIOTa, NHUKparbl. {DeHonpopmanbIeruiHble CMOJbL.
KaTHOHUTHI 1 aHUOHUTHI.

JIByxaTOMHbIE =~ ¥ TpeXaTOMHble  (PEHOJIBI. Knaccudukanus.
ITupokatexuH, pe3opuUMH W TUAPOXMHOH, WX  IPOU3BOJAHBIE,
ouonoruueckoe u IIPaKTUYECKOE 3HAYCHHE. [Tnporamnomn,

OKCHUTHIPOXHHOH U ()IIIOPOTIIIONNH; UX IPUMEHEHNE. AHTHOKCUIAHTHI.
Cnuptel apoMarnyeckoro psiaa. bensmnosslid crimpT. CpaBHEHHE €ro
CBOWCTB co cBoiicTBamMHU (peHoJ0B. KucioTHsle cBoiicTBa.

Anbaerusipl, KETOHBI apOMAaTUYECKOIO psJa

beH30liHbI anpAerui: MONy4YeHHE, CBOMCTBA (OKUCIIEHHE, pPEaKlHs
Kannummapo). Ilomydenne ketoHoB mo cmocody Ppuaens-Kpadrca.
AnetoeHoH, 0eH30()eHOH; UX IPHUMEHEHHE.




ApomMaTtuieckue KapOOHOBbIE KUCIIOTHI

OOHOOCHOBHBIE  apOMAaTUYECKHME KHUCIOTHL.  PacmpocTpaHeHue B
npupoze. [lomyueHnue okucieHneM roMmojoroB 6€H3051a, apOMaTUYECKUX
CIUPTOB U anbJeruioB. bens3oiinasa kucinora u ee cBoiictBa. CpaBHEHUE
KHCJIOTHBIX CBOMCTB YKCYCHOW W OeH3o0iHON kucioT. Conu u 3pupbl
OCH30MHON KHUCIIOTHL. XJIOPUCTHIM OEH30WI, OCH30WHBIN aHTHAPUI,
O6enzamua. Peakuuu 5snexkrpouiabHOrO 3aMelIeHUs B sJpe U UX
OpHUEHTALHS.

JIByXOCHOBHBIE  apOMaTHYECKHE KHUCIOThL. DTasieBble  KHUCIOTHI.
[Tony4yenue ¢raneBoil KUCIOTH U3 HadTanuHa; (TANEBbIA aHTHAPUT U
dbramumun. Jumerundranar u apyrue ankuiadranartel. [ nudraneBas
cmodna. TepedTaneBast KUCIOTa U JTABCAH.

®enosnokucaoTsl. CanuuuinoBas kucioTa. CaauuuiIoBOKUCIBIA HATPH.
["annoBas kMcI0Ta, HOHATHE O TAHHUHE; 1yOUJIbHBIE BELIECTBA.
ApomaTudecKkrne aMUHbI

Homenknarypa u kimaccuukanvs aMUHOB (IIEpPBUYHBIC, BTOPHUYHBIE,
tperuunbie). [lomydyenue BoccraHoBieHueM Hutpocoeaunenuit (H.H.
3uHuH). PU3NYECKUe U XUMUYECKUE CBOMCTBA. BiusiHue aMuHOTpyIIIbI
B apOMATHUYECKOM s/Ip€ Ha XUMHUYECKHe cBoicTBa. OCHOBHBIE CBOMCTBA,
peakiuu coaeo0pa3oBaHus. AJKUIMPOBAHUE U allUIUpoBaHue. Peakiuu
ANEKTPOPUIBHOIO 3aMelleHusi B OEH30JbHOM sApe, OpHUEHTAlMs
3amerieHuil. Okucnenue. AHuianH. Cynbpoannnunsl. CynbhaHunoBas
KHCIIOTA; Cyab(haMHIHbIC TIpenapaThl.

ApomaTudecKkue qua3o- U a30COeIUHEHUS

CrpoeHue coneil 1ua3oHUs M OUa30TaToOB. Peaknuu ¢ BbIIEICHUEM
a30Ta (3aMelIeHne Ua30rpyIIbl Ha THAPOKCHI, peaklus 3aHaMeiiepa);
peakuuu 0e3 BBIIENEHUs a30Ta (CoueTaHWe C aMUHAMH U (PeHoJaMu,
BOCCTaHOBJIEHHE). A30KpacuTenn. MeTHIopaHX, MPUYMHA M3MEHEHUS
OKpacKH B KHCJIOU cpeae.

MHOI'OAAEPHBIE COEAMHEHW A

Hagranun. CrpoeHue, paBHOLIEHHOCTb JBYX OEH30JbHBIX KOJEIl.
N3omepust mnpousBogHbix  HadrtanuHa. [lomyyenue  HadTanuHa;
¢uznveckue CcBOWCTBA. XUMHUYECKHE CBOWMCTBA: aAKTHBHOCTH  O-
nojoxenus. [lomyyeHue o-, [-rajJoreHo- W HUTPOHAPTAIUHOB.
BoccranoBnenne u okucieHue HapTaivHa. TeTpanuH M JI€KaJIuH.
Peakium  97eKTpO(UIBHOTO  3aMEIIEHUs;  MECTO  BCTYIUICHUS
3aMmectuTens B HadrTanuHoBoe snpo. IlpumeHeHune HadTanivHa U €ro
npou3BoaHbIX.AHTpaneH. CTpoeHue, HaxOXIEHHWE B  IPUPOJE.
AKTHBHOCTh ME30-TIOJIO)KEHUA. Peakuuu OKHUCICHUS. AJM3apuH.
@enantped. CrpoeHue. buonormueckoe 3HauYeHHE NPOM3BOAHBIX
¢denanTpena. Ilonstue o crepouax, BUTaMUHAX rpynnsl D, moiaoBbIx
ropmoHax. KaHneporenssle BelecTsa

I'ETEPOLHUKJIMYECKUE COEJJUHEHU A

I[IATUYIIEHHBIE T'ETEPOLIUKJIMYECKUE COEIMHEHUA
CrpoeHre TSTUWICHHBIX TeTEPOIMKIOB (apOMaTUYECKUN XapakTep);
B3auMHoe mpeBpauieHue rerepounkioB (FO.K. HOpseB). ®ypan.
Terparunpodypan. @ypdypon, ero npumeHeHue. TuodeH u MUPPOI.
[Muppomuaun. WmMuaaszon; OHOJOrHMYECKOE 3HAYEHHE MPOU3BOIHBIX
UMUJa3071a; TacTUAMH W TUcTaMuH. Terpanupponsl. CTpoeHue re-
MoriiobuHa ¥ ero (YHKIMS B OpraHu3Me; XJIOPOQHIUL, €ro
¢usmonornueckas  ¢ynkuus. HWumon. Crpoenume. ['erepoaykcus;
pocTOBbIe BemiecTBa. TpuntodaH, TPUNTAMHUH, WX OHOJIOTHYECKOE




3HAaYCHHE.
IMECTUYJIEHHBIE TETEPOLHUKJIMYECKNWE COEAMHEHU A
[Mupunun. CrpoeHue, TMOJNyYeHUE MUPHUAWHOBBIX OCHOBAHUU U3
KaMEHHOYIOJIbHOM cMoiibl. Peakumum coneoOpasoBanus. Peakuun
THIPUPOBAHUSl THUpUIUHA;, nunepuauH. [IpousBoaHble NHpUIUHA U
NUMNepuaInHa, UX OMOJOruyeckas akTHBHOCTh. HUKOTHHOBasI KUCIIOTA U
ee amu (ButamuH PP).

XunomuH. OOo3HaueHuss aroMoB B sjpe. (OCHOBHBIC CBOMCTBA.
[Tpumenenue. [Tupumunun, ero crpoenue. [lupuMuINHOBBIE OCHOBAHUS
(2,6-mMOKCUNTUPUMHUINH),  IUTO3UH  (6-aMHUHO-2-OKCUITUPUMHUJINH ),
TUMHH (5-MeTui-2,6-muokcunupumMuand). IlypuH, aneHuWH, TyaHUH.
Crtpoenue. IlypuHoBble OcHOBaHUs. MoueBasi KUCIIOTA.

IIpuMepsI TECTOBBIX 3aIaHUI
1. DnexTpoHHas hopMylia aHuOHA Opoma:
1) [NeJ2s?2p*; 2) [Ar3d™]4s%4p’; 3) [Ar3d™°]4s%4p®; 4) [Ar3d'%]4s?4p®5d.
2. Cas3u B MoJiekyne 6emoro docdopa
1) KoBaNEHTHBIE; 2) NOHHBIE; 3) c; 4) .
3. Cunbl, ASMCTBYIONINE MEXKIY MOJIEKYJIaMH XJIOpa
1) Bomopoansie ; 2) koBajeHTHbIC, 3) Ban-nep-BaanbcoBbie; 4) mosspHbIe.

4. Tun KPUCTAJUTNYCCKOM PEIIETKH KPEMHHUS:
1) aTOMHBIN; 2) MOHHBIN; 3) METAUIMYECKUid;  4) MOJIEKYIISIPHBII.

5. Mo 3nauenusiM A;G°,9g peaknuii onpeaenuTe, Kakoi OKCH B KaXKJIOM Ha0Ope U3 ABYX
peakiuii o0nagaeT 00ee OCHOBHBIMHU CBOMCTBAMU:
a) AlO3(y + 3SO3(r) = Alx(SO4)3(y; AG®208 = — 405 xJIx
T1203¢1) + 3SO03¢) = T12(SO4)3¢r); ArGC208 = — 442 kI x
0) 6BaOy) + P4O10(r) = 2Baz(POu)2(r); ArG®298 = — 1728 x/Ix
6C8.O(T) + P4010(T) = 2C&3(PO4)2(T); AG®y98 = — 1456 kJx
6. Ucnonw3ys 3nauenuss OB moTeHIanoB, yCTaHOBUTE, B KAKOM (KaKUX) CIIydasiX pacTBOp,
COJIEp AN OTHOBPEMEHHO CJICTYIOIINE BEIIECTBA, IPUTOTOBUTH HENB3S:
1) mepmaHraHat Kanus u cyibQUT Kanus;, 2) IepMaHTaHaT Kalus U cylbdar Kamus;
3) a30THYIO KHCJIOTY U cepoBoaopon; 4) rexkcaruapokcoxpomar (Il) xamus u 6pom.
7. Ilpu yBenrueHUH 3HAYEHUS] PABHOBECHOM KOHUEHTPAIIMU TUOKCH/IA YTIIEpO/ia B YETHIPE
pasa paBHOBECHAsI KOHIIEHTPAIIMS MOHOOKCH/ 1A YTIepoia
1) He u3MEeHUTCS; 2) YBEIMUUTCS B UETHIpE pa3a; 3) YMEHBIIUTCS B YETHIpE pasa;
4) yBennMuuTCS B JIBa pa3a; S5) yMEHBUIUTCS B JIBa pasa.
8. He mpoBo/isl BEIUMCIICHHI PACTIOIOKHUTE BEIIECTBA KaXI0r0 Habopa B MOPSAIKE YBEIUYCHUS
WX PacTBOPUMOCTH B BOJIC:
1) AgCl, AgBr, Agl; 2) Ag,CO3, AgoSO4, AgoCrOy4;  3) PbS, PbSO,4, PbCrO,,
9. 13 npuBeAEHHBIX BEIECTB CAMOMN CUIIBHOM KUCIIOTOM SIBJIAETCS:
1) HBrO; 2) HCN; 3) H3PO4; 4) HNOg; 5) H.S.
10. CycrieH3ur0 cepbl Sg B BOJIC MOKHO OKHCITUTE JI0 CEPHOM KUCIIOTHI
1. Xnopow; 2. A30THOU KHCJIOTOH, 3. bopHOH KHCIIOTOMH; 4. PacTBOpOM MEIHOTO
KyIopoca.
IIpumepsl 3agaHMii HA COOTBETCTBHE WU MOCJIE10BATEIbHOCTD
1. Micrionp3ysi cClipaBOYHBIE TAHHBIC, PACTIONOKUTE MMPOTOJIUTHI B TIOPSIKE YBETUICHUS X
OCHOBHOCTH T10 OTHOLLIEHUIO K Boje npu 25 °C:
AsO,*, COs*", NOs7, PO,*, SO5”, SO
2. YCTaHOBHUTE COOTBETCTBHE MEXIy GOpMYJIoM BemecTBa W KiIaccoM  (TPYIIo)
HEOPraHMYECKUX COEAVNHEHUN, K KOTOPOMY(-0i) OHO NPUHAJIEKHT.

HA3BAHME BEHIECTBA KJIACC (I'PYIIIIA) COEJVUHEHUIA




A) KHSOg3; 1) kucnas comb;

B) (NH;)2 SOy; 2) aM(OTEPHBII THIPOKCHUI,
B) (CuOH),COg3; 3) cpenHsis CoJlb;
I') Zn(OH),. 4) OCHOBHAs COJIb.
3anuimuTe B OTBET MU(PHI, PACIIONIOKUB HX B MTOPSIJIKE, COOTBETCTBYIOIIEM OYKBaM:
A b B r

IIpumepsl 3anaHuii ¢ pa3BepHYTHIM OTBETOM
1. Tans! BemectBa: hocdop, XJI0p, BOAHBIE PACTBOPHI CEPHOM KUCIOTHI M THAPOKCHA KA.
Hanummre ypaBHEHHsI YeTHIPEX BO3MOXKHBIX PEAKIUN MEXAy BCEMH IMPEUI0KEHHBIMU
BELIECTBAMM, HE TIOBTOPSISI 1Aphl PEAareHTOB.
2. Hanumure ypaBHEHHs peakiui, ¢ MOMOIIbIO KOTOPBIX MOKHO OCYIIECTBUTH CJEAYIOIIHE
[IPEBPALCHMUS:
CH,—‘*>C,H, —<t >CHy —S—»> X N0 vy 8B 57
VYkaxuTre Ha3BaHWs BCEX BEHIECTB. B ypaBHEHUSAX MPHUBEIUTE CTPYKTYPHBIE (HOPMYIIBI
OpPraHMYECKUX BEIIECTB.
3. lyig HeWTpalM3alud CMECH YKCYCHOUM KHCIIOTHI B eHOIa ToTpeOoBaIoCh 57,7 MIT pacTBOpa C
MaccoBo# gojeit ruapokcuaa kanusa 13% (mwotHoets 1,12 r/mu). [Ipu neiicTBUM Ha Takylo xe
cMech OpOMHOW BOJBI BB ocasok maccod 33,1 r. Haiimure maccel ¢eHONa M yKCYCHOM
KHUCTIOTHI B MCXOJHOW cMecu. B oTBeTe 3amuiuTe ypaBHEHHUS PEaKIMil, KOTOpbIE yKa3aHbl B
YCIOBUM 3aJjaud, M TPUBEAUTE BCE HEOOXOAUMbIE BBIUMCIECHUS (yKa3bIBallTe €IUHUIIBI
U3MEPEHUS HCKOMBIX (PU3MYECKHUX BEIHYUH).
4. Ilpn mnpoxanuBaHUM KaJbLUEBOM CONM KApOOHOBOM KHUCIOTHI MOJYYUIM OPraHUYeCcKoe
BEILECTBO, cosiepxkaiee 69,76 % yraepona u 18,60 % kucnopona.
Ha ocHOBaHuM 1aHHBIX yCIOBHS 334a4u:
1. TlpousBeaute BBIYMCIECHHUS, HEOOXOJUMBIE I YCTAHOBICHUS MOJEKYISPHON (HopMyIbl
OpraHMYECKOTO BEIECTBA;
2. 3anuuimMrTe MOJEKYISIpHY0 (GOpMyTy HCXOJHOTO OPraHMYECKOIro BEIlEeCTBa,
3. CocTaBbTe CTPYKTYpHYIO (OPMYIy STOTO BEIIECTBA, KOTOpas OJHO3HAYHO OTpaKkaeT
HOPS/I0K CBSI3U aTOMOB B €TI0 MOJIEKYJIE;
4. HanumuTe ypaBHEHHWE pEaKIMH TIOJYYEHHUS ATOrO BEHIECTBA IPH MPOKAIMBAHUH
KaJblIMEBOM coin  KapOOHOBOW KMCJIOTHI, MCIOJB3YSl CTPYKTYpHblE (DOPMYIIBI
OpraHMYECKUX BEIIECTB.
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