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1. IlosicHUTeILHAS 3aIIHCKA
[Iporpamma  cocTaBieHa B  COOTBETCTBHHM  C TpeboBaHusIMU  (peepaTbHOTO
rOCYIapCTBEHHOTO0 00pPa30BaTENBHOTO CTAaHIAPTa CpPeAHero (MOJTHOTrO0) o0Iero oOpa3oBaHUs H
npeaHa3HayeHa JUIsd TMOATOTOBKM K BCTYNMUTEIBHOMY HCIBITAHHUIO 1O XHMUH. BcerynmurenbHOE
HUCIIBITAHUC HpOBOI[I/ITCSI B BUJIC TCCTOBOI'O IMCBMCHHOI'O SK3aMCHA Ha pYCCKOM SA3BIKEC.
BcerynurensHOe HCTIBITAaHUE MPOBOAUTCS B BUJIE: TECTOBOTO MUCHMEHHOI'O AK3aMEHa.

Dopmbl npoeedenus 6CMynumenbHbiX UCHbIMAHU

IInceMeHHBIM 3K3aMEH NPOBOAUTCSA B BHUAEC TECTHUpPOBaHWs. [l ompeneneHus KadecTBa
3HAHWM, UCIOJIB3YIOTCS TECTOBBIC 3aJJaHUs 3aKPHITOrO THUIA (Mpeanaraercs BbIOpaTh MpaBUIIbHBIN
OTBET M3 HECKOJIbKMX BO3MOXHBIX) M 3aJaHHA C pa3BEpHYTbIM OTBETOM. Pa3HOypoBHEBas
BCTYNUTENbHAass  paboTa MO XUMHMM COCTaBJI€Ha C Y4Y€TOM IPHHLMIOB BapUaTUBHOCTH U
T GepeHIIMPOBAHHOTO TMOAX0/a K OOYYeHHI0O M KOHTPOJIO 3HAHUM, YMEHHA M HaBBIKOB
aOUTYpUEHTOB. 3aJlaHus NIEPBOIO U BTOPOIO YPOBHS CIOXHOCTH COOTBETCTBYIOT (helepalbHOMY
roCyJapCTBEHHOMY CTaHJIapTy 110 XUMUHU.

Kpumepuu oyenku 3nanuii nocmynaoujux
BerynurensHoe HCHBITaHHE MO XMMHH BKIIOYaeT TpH Onoka 3amanuii (A, B, C), paznuuaronuecs
0 YKCITY 3aJaHUH, UX COJACPHKAHUIO U CTETICHU CIIOKHOCTH.
bnok A (wacts 1) coctout u3 16 3aganuii (3ananust Ne 1 - Ne 16,) — 3aganus ¢ BBIOOPOM OJHOTO
U3 YEThIPEX NPEI0KEHHBIX BapuaHTOB oTBeTa. OlLEeHUBAETCs KaXJ10€ 3a/1aHue B 2 Oana.
bnok B (dacte 2) cocrout u3 11 3amanuii (3aganust Ne 17 - Ne 27), Ha KOTOpbIE HYXHO JaTh
OTBET B BHJIC YHCJIA, MMOCIICOBATEILHOCTH UGP WU 3aaHusl Ha COOTBETCTBUE. OIlleHUBACTCS
KaXkaoe 3aganue B 4 6asia.
brnok C (wacte 3) comepXuUT HamOOJee CIOXKHBIC 3aJaHHs IO OOIICH, HEOPraHWYEeCKOW W
OpPraHUYECKON XUMUH, KOTOpPbIe TPEOYIOT MOJHOTO Pa3BEPHYTOrO OTBETA U COCTOUT M3 3 3a/IaHUU:
2 —X pacYeTHBIX 3aJad, [EMOYKH MPEBPAIICHUN — HAMMCAHUS PEaKIUil HA XMMHYECKHUE CBOMCTBA
BEILECTB.
Hannas pabota onenuBaetcst B 100 6amioB. 3aganus yactTu A orleHUBaroTCs B 2 6a (Bcero 32
Oamna).
3amanus yactu B - B 4 Gasuta, Bcero B yactu B MokHO nonyuuts 44 6anna u 3apanus yactu C
(6anna) — 28, 29 — 7 6ann; 30 — 10 6amna.
[Tpu onermBanwm oTBeTa B yacTH C OIIEHWBAETCS HE TOJBKO MPABUIHLHOCTH BBITOJHCHUS
3a/anus (MaKCUMAaNbHBIN 0aml), HO M OTAETbHBIC ATAIbl U SJIEMEHTHI.
[Ipu pemiennn 3a7a4m OIEHUBAIOTCS CIEAYIONINE MIATH:
1) nanmwmcaHue ypaBHEHHUU peakiuii — 2 Oania;
2) pacyueT KOJHMYECTBAa BEIIECTB M pPacyueT MacChl BEIIecTB — 1 Oasr;
3) ompeneneHre Macchl pacTBopa — 2 6a;
4) ompeaeneHre MaCCOBOM 10 — 2 OaJl.
Wtoro —7 Gamnmnos.
[Ipy BBINOJHEHMHM LEMOYKH MPEBpPALICHUN KaXKJ0€ YpPaBHEHHE XUMHUYECKOM pEaKIun
orieHuBaercs B 2 6amn - (10 6amios).
Utoro 10 Gamnsnos.
[IponomKkuTeNnbHOCTD BBINONIHEHHS TecTa — 180 MUHYT.
Maxkcumanbabiit 6amt — 100 6aos.
MunumanbHbiit 6amt — 39 Gamos.

I1. Conep:xanue nporpaMmsI

Ne HasBanue Tem O0s13aTeIbHBINE MUHHUMYM COJAEPKAHUS MIPOTPaMMbI

101 (pa3neJioB)
Oo0mas xumus. [lonsiTie 0 Mojekyne, aToMe, XUMHYECKOM 3jieMeHTe. OTHOCHUTENIbHbIE
Baxueiimue aTOMHBIE U MOJIEKYJIsSIpHbIE Macchl. KonnuecTBo BemecTBa. Moib. 3aK0H U
KJIACChI yucao ABorazipo. MossipHas Macca, MOJISIpHBINH 00beM. 3aKOH TOCTOSIHCTBA
HEOpPraHu4ecKux coctaBa. Xumuueckue ¢GopMylbl U pacueTbl Mo HUM. PacueTsl 1o
CcOeIMHEeH U XUMUYECKUM YPaBHEHUSIM.




Crpoenne aroma. Moaenu atoma Pesepdopna u bopa. KopryckynsapHo-
BOJIHOBOW Jyann3M MuKpodactull. M3otombl. Asmnorponus. Ilonsitue o
paluOaKTUBHOCTHU. SInepHble peakuuu. ATOMHBIE OpOUTAIM M TPUHIUIIBI
WX 3a0JHEeHHsI. DIEKTPOHHBIE (POPMYIIBI aTOMOB M HOHOB.

OcHoBHbIE TUIIBI XUMHUYECKON cBs3u. KoBaneHTHas cBsi3b (moyispHAst U
HenoysipHasi). JIBa MexaHw3mMa 0Opa3oBaHUS KOBAJCHTHOW  CBSI3H.
[TonsspHOCTH CBA3M U MOJNSAPHOCTH MoJiekynd. [IpocTpaHcTBEHHOE CTpOeHHE
MoJieKkyi. Mexanu3m 00pa3oBaHUSI MOHHOW CBSI3M. MeTaindeckasi CBS3b.
Buael MeXMOJIEKYISIPHOTO B3aUMOJICHCTBUS, BOJIOPOAHAS CBS3b. TuI
CBS3M U MOJIOKEHHE JJIEMEHTa B IEPUOAMYECKOl cucteme. ArperarHbie
COCTOSIHUS BELIECTB. ATOMHBIE, HOHHbIE, MOJICKYJISIPHBIC U METaJUIMUYECKUE
Kpuctaymimueckue pemeTkd. CBoiCTBa BEUIECTB € Pa3IUYHBIM TUIIOM
PEILIETOK.

CKOpoCTh XUMUYECKUX pEaKLUil B T€TEPOr€HHON U TOMOT€HHOM CHUCTEMaXx.
@DaxTOpBI, BIUAIOIINAE HA CKOPOCTh TOMOTE€HHON peakLUnu. 3aKOH ACHCTBUS
Macc. OHeprus axkTHUBaUuu. ['OMOT€HHBII M TE€TEpOreHHBIH KaTaius.
OOparuMble M HeoOpaTuMble peakluM. XHMHUYECKOe paBHOBECHE.
KoHcranTa XuMuueckoro paBHoBecus. @akTOphl, BIHSIONIME HA CMELIEHUE
xumudeckoro paBHoBecus. [Ipunnun Jle Iarenve. TermoBoi 3 dext
XUMHUYECKON peakUuu. DK30TEPMUUYECKUE U IHIOTEPMUYECKUE PEaKLUU.
3akoH ['ecca.

Oxkcupl, OCHOBaHMSI, KUCIOTHI, coym. OmnpeneneHue. Kriaccuduxarms.
CriocoObl UX NOJTY4YEeHUs U XUMHUYECKUe CcBoicTBa. I'eHeTHueckas CBA3b
MEXly KJIacCcaMu HEOPraHWYECKUX coelrHeHui. Tabinua pacTBOPUMOCTH
KHCIIOT, OCHOBAaHMH M cosied B Boxe. IlpencraBurenu KucioT: cepHas,
consHas M asotHasA. IloHsATHE O KadyeCTBEHHBIX pCaKknusix. I/IH[[I/IKaTOpI)I.
V3MeHeHne OKpacKu MHIMKATOPOB. AM(OTEpHOCTb.

Bona u ee cBoiictBa. AMdorepHocTs Boabl. PacTBophl. Knaccuduxamms
pactBopoB. MpeanpHble U peanbHble PAacTBOPBL.  PacTBOpUMOCTS.
[Ipoueccel, mpoTekaroue MNpud  pacTBopeHuu. PactBopeHue U
KpHUCTaTU3aIUs Kak o0paTuMbIi npoiiecc. Hacplennsie,
NepeHachIIeHHbIE W HEHACHIIEHHbIE pacTBOpHL. TeruioBbie 3(QeKTh
pactBopeHus. KoHIeHTpalus pacTBOpOB U criocoObl ee BeipaxkeHus. TO/I.
OcHoBHble nonoxkeHus TOJl. DnexTpoauTsl U HEINEKTponUuThl. CTeneHb
mucconranuu.  Koncranta  nucconmanuu.  CunibHble U claOble
DIIEKTPOJIUTHI. DnexTponuTHyecKas Aucconuanus BoAbsl. HonHOe
npou3BeficHue BOJAbl. BoAOpoaHbBI MMoOKa3zaTenb M peakuus Cpeibl.
Honuble ypaBHeHus peakumii. ['uaponus cosen.

Knaccudpukanus OBP. Cremenp oxucieHus osieMeHTa. Baxknelinme
OKHCJIMTEIN U BOCCTAHOBUTENM. [Ipoliecchl OKHCIIEHUsT U BOCCTAHOBJICHHS.
Bnusinue cpensl Ha HampaBienue OBP. Merton snekrponHoro 6anasca.
MeTtoax WMOHHO-3JEKTPOHHOTO Oayianca. [ampBaHWUYECKU dieMeHT. Psn
HalpsDKEHUsT  METauIoB.  DIJIEKTPOJIM3  pacTBOPOB U PacIUIaBOB
AJIEKTPOJIUTOB.

Heopranuueckas
XMMHUs

XuMHUs S-2JIEMEHTOB

CrtpoeHrie aTomMa BOJIOpOJa M TIOJOKEHHE BOAOPOAA B IMEPHOAN-YECKOMH
cUCTeMe dJeMEeHTOB. (DU3WYecKue M XUMHUYECKHE CBOWCTBA BOJOPOA.
Huccommarus Bojopoja B Ta3oBOW (aze. AACOpOIUs MOJEKYISIPHOTO
Bostoposia. CrocoObl monydeHus: Bojpopoja. dusnonornyeckoe aencTBHE
BoJoposia. BomopomHbie cOeAMHEHUS S- M P-METAUIOB M HEMETaJUIOB:
TUAPUABl  METAIOB W DIIEMEHTHABl  BOAOpoAa. MeTramindeckue
(Mmetasmonioio6HbIe) TuApuUabl. MX  knaccudukamus, MEepeMEHHOCTh
CcoCTaBa, 06J18.CTI/I TOMOI'CHHOCTH, IpPUpPOAa XUMHYECKOU CBA3HU, CTCIICHU
OKHCJICHHS BOJOpOAAa B HHUX, TMpUYMHA BBICOKOM JJIEKTPO- U
TCILIOIIPOBOAHOCTH, BLICOKAA MOABHUIXKHOCTH BOAOPO/JIA, 06H_[I/I€ (I)I/I3I/I‘-IGCKI/IG
U XuMmMuyeckue cBoicTtBa. Boma. CoctaB W 3JIEKTPOHHOE CTPOCHHE




Mosiekynbl Boasl 1mo merony BC m MO. Acconmanusi MOJIEKYd BOJBIL.
CrpykTypa BOIbl B TIa3000pa3HOM, >XHJIKOM M TBEPAOM COCTOSIHUU.
@dusnyeckue U XUMHYECKHE CBOWCTBA BOJBL: TEPMOJAMHAMUYECKAs H
KMHETUYECKast YCTONYHBOCTH BOJBL, JBOMICTBEHHOCTh
OKHCITUTEIIbHOBOCCTAHOBUTEIIBHBIX CBOWCTB BOJIBI, BOJA Kak aM(OJIUT.
IIpoTrosmTyecKue MpOLECChl C y4acTUEM BOABI. AHOMalIMM TBEPAOH U
KUAKOM BOABl (IUIOTHOCTH M €€ 3aBUCUMOCTb OT TEMIIEpaTyphbl,
TEeMIepaTypbl IUIABIEHUS W KUIIEHHs, TEIUIOEMKOCTb) M HX CBSI3b CO
CTPOEHHEM U pa3pylIEHUEM KapKacHbIX CTPYKTyp BoAbl. ['uapartsl u
KPUCTAJJIOTUAPAThl HEOPraHMYECKUX BewecTB. Boma B mpupone. Ponb
BOJbI B Omonormueckux mporeccax. JKectkas u msrkas Boxaa. [IpoGiema
yucTtoi Boabl. CrnocoObl OYMCTKM BOJblL. Tsbkenmas Boja, CIIOCOOBI ee
IIOJIy4eHUs, CBOWCTBA M npuMmeHeHue. DOU3HOJIIOrMYECKoe JACUCTBUE
TsKeIol Bosbl. O01Iast XapaKTepUCTHKA 3JIEMEHTOB NoArpymnisl. [Tpuunnbl
0COOBIX CBOMCTB Oepuiuinst U Maraus. bepwyummii 1 MarHuii Kak MpOCTHIE
BemecTBa. CpaBHeHHE MX (U3MUECKMX UM XUMHMYECKHMX CBOMCTB.
CpaBHHTENBbHAs XapaKTEPUCTHKA WX BaXKHEHIMMX  (QuU3MUECKUX W
XMMUYECKUX CBOWCTB. Ponb Gepuiiins B aTOMHON M OOOPOHHOM TEXHHKE.
CpaBHUTENbHAs  XapaKTEPUCTHKA  XapaKTEPUCTUUYECKUX  COECTUHEHUI
Oepw/uls W MarHusi: TUAPUIOB, TAJOT€HUIOB, OKCHAOB, HHUTPHUJIOB,
THIPOKCHIOB, COJIGH BaKHEHIIMX KHUCIOT: CylIb(aTroB, HHUTPATOB.
Kommnekcoobpa3zoBanue B XuMuu Oepuuiss M MarHus. [lpudusel
MOBBIIIEHHONW CKIIOHHOCTH Oepwiuiist K 00pa3oBaHUIO KOMIUICKCOB.
CrpoeHne aMMuH-, aKBa-, IIUaHO-, THOLIMAHO-, TMJPOKCO-, KapOOHAaTO-,
HUTPATO-KOMILJICKCOB  OCpHILIHSL. CpaBHuTeNnbHAs  yCTOMYMBOCTH
KOMILIEKCOB Oepuiiust ¥ MarHus. Pusnosoruyeckasl pojib COEAMHEHUH
Oepwuss  u MarHus.  [lomstue o  cTpoeHuum  XJopoduia.
[IlenoyHO3eMeENBHBIE METAJUIBl KAaK MPOCTHIE BellecTBa. VX BakHeWIue
du3MYecKue U XUMHUYECKHE CBOMCTBA, MOJy4YeHUE. XapaKTePUCTUUYECKUE
COCIMHEHUS IIEIOYHO3EMEIbHBIX METAUIOB: THUIPHUIBI, TalOTE€HUIbI,
OKCUABl U  THAPOKCUABI, CylIbQUAbl, NHUKTOTEHUJBI,  KapOHIbI
I1€JI0YHO3EMENIbHBIX METAJUIOB, COJIM Ba)KHEHIINX OKCOKHUCIIOT (Cyab(aTsl,
HUTPAaTbl U HUTPUTHI, (ocdatel, kapOboHaTel). VX cocraB, cTpoeHwue,
BaXHeWIMe (U3MUYEeCKHe M  XMMUYECKHE CBOMCTBa, IOJyYEHHE.
[lepokcuapl MarHusi M IIEJIOYHO3EMEIbHBIX MeTauioB. llomyueHue
KpUCTANIOTHApaTa HUTpaTa Oepusuius U3 pacTBOPOB M OE3BOAHOIO
HUTpaTa OepriIus U3 6€3BOAHBIX XJIOPUIOB. JKeCcTKOCTh BOABI U CIIOCOOBI
ee ycrpaHeHus. dusnonornyeckas pojab HOHOB KaJbIHsl, CTPOHIMS, Oapusl.
®dusnyeckue M XUMHUYECKHE CBOWCTBA, IOJy4YeHHE, MPUMEHEHHE
IIEJIOYHBIX METAJIJIOB. AManbrambl IIEJTOYHBIX METAJIJIOB.
XapakTepuCcTUYeCKUEe COEAMHEHUsS: THAPUAbI, O€3BOJIHBIE TaJIOT€HUIbI,
OKCH/Ibl, TIEPOKCH/IBI, HAIEPOKCH]IBI CYNIEPOKCHUIbI) O30HUIBI, CYIb(MUIbI,
HUATPpUABI, HOChHUIBI, KapOUABI, CHIIUIHIBI, COMH OKCOKHCIOT. OKCHUIBI U
THJIPOKCHUJIBI IIETOYHBIX MeTaioB. VX cTpoeHue, BakHelmue Gpu3ndeckue
U XUMHYECKHE CBOICTBa, MOJyuyeHHWE U NpUMeHeHue. [anoreHunsl u
Cyab(QHIBl IIEJOYHBIX METAUIOB. [ MAPUABI ILENOYHBIX METaJUIOB.
Okcoconmn, oOpa3yemple IIETOYHBIMA  METaUlaMH: KapOOHaThl U
TUIPOKapOOHATHI, HUTPAThl U HUTPUTHI, (hocdatel, CyTb(UTH U CyIbpaTHI.
KommuiekcHble coeanHeHUs, oOpazyemble 3JeMeHTamMHu noiarpynmbsl [A.
3HAUEHUE COEAMHEHUH ILIEJIOYHBIX METAJUIOB JJSl JKUBBIX OpPraHU3MOB.
CooTHOIIIEHHE COJIEH MIEIOYHBIX METAIIOB B oprann3me. Kanuii kak oauH
U3 OCHOBHBIX 3JIEMEHTOB NMUTaHMs pacTeHuil. Kanuiineie ynoopenus.
XuMUsl p-3JIEMEHTOB

OnemenTsl rnaBHOM moarpymmel  VII  rpynmel OnemeHt  ¢Top.
Xapakrepuctuka sjeMmeHTa. dProp - mnpocrtoe BeniecTtBo. CTpoeHue
monekyn ¢ropa o MBC u MMO. ®usndeckue U XUMHYECKHAE CBONCTBA




¢dTopa. Peakmust gropa ¢ BoIopoIoM Kak MpUMEp LIEMHON pa3BEeTBICHHOM
peakuuu. IIponykTsl peakiuu (ropa ¢ BOAOH Kak pe3yiabTaT CUCTEMBI
MOCJIeI0BATENbHO-TIAPAJUIEIbHBIX peakiuii. CriocoOb! nmonyueHus gropa u
Mepel Oe3zomacHocTH mpu  ero nomydeHuu. CoenuHeHHs — ¢TOopa.
®dTopoBoaopo. Ero crpoenne no BC u MO. ®usnueckre 1 XUMUYECKHE
CBOMcTBa ()TOPOBOAOPO/IA U €r0 BOJAHOIO PacCTBOPA: IJIABUKOBOM KUCIIOTHI.
CoctaB  mpoAayKTOB  camomucconyanuud  (ropoBojopoga M €ro
qucconManuu B BoAHOM cpene. ComocTaBiieHHME KOHCTAHT PaBHOBECHS
npoueccoB camoauccoumanmu HF u ero naumccoummanuu B BOJHBIX
pactBopax. I'mapodropua-uonsl. dropuapl. 3aBUCUMOCTb THIA CBSI3U U
CBOMCTB (DTOPHUIIOB OT MPHUPOJBI IEMEHTa, 00pa3yromiero GTopua, u ero
CTENEHU OKHCJIECHUA. VI3MeHeHue Tumna CBsI3M, CTPOEHUS (PUBHYECKUX U
XMMUYECKUX CBOMCTB (PTOPUIOB 3JIEMEHTOB B MAaKCHMAJIbHOW CTENECHH
OKHCIIEHUsI BAOJb 110 nepuojgam. dusnonornyeckoe AeHCTBUE COSANHEHHUH
¢Topa. HampaBnenus npumeneHuss ¢gropa u ero coenuHeHwil. Xiop.
XapakTepuCTUKA 3JI€MEHTAa. ATOMHBIE YacTULbl: aTOM, AHHUOH, KaTHOH.
[TpocToe BemiecTBO XJIOp: CTPOEHUE Ta3a U JKUIAKOCTHU, KPUCTAJUIMYECKOU
dopmbl U ¢uznueckue cBoiictBa. OObBACHEHHE Pa3IMYHOIO BIUSHUS
TEMIEPATypbl HAa PACTBOPUMOCTh XJOpa M JAPYTrUX TaJOreHOB B BOJIE.
Xumnueckue cBoiictBa xjopa. OObsicHeHue 0ojee BBICOKOW MPOYHOCTH
cesizu Cl- Cl mo cpaBrenuro co cBs3pro F-F. Xjop kak oxucinutens Ha
IpUMepe peakuuil XJopa ¢ MeTaJUlaMH IpU Pa3IMyYHBIX TeMIepaTypax,
HEMETaJUIaMH, CIIOKHBIMH BemiecTBaMu. OOBICHEHHE CIIOCOOHOCTH XJIOpa
K peakuusM JUCMyTallud Ha IpUMepe aHailu3a auarpammbl JlaTumepa.
[TprunHa HEOOPATUMOCTH peakLUuil AUCMYTALMK XJI0pa B IEJI0YHOU Cpefe.
Xnoposogopoa. Ctpoenne monekyn no merony BC u MO. Ctpoenue HCI
B JKUAKOM M TBepaoil ¢aze. Puznyeckue U XUMHUYECKHE CBOMCTBA.
[Tomyuenne  xjopoBojgopona. BoaHeli  pacTBOp — XJIOPOBOAOPOAA:
XJIOPOBOAOPOJHAS KHCIIOTAa, €€ CBOIICTBa, MOJydeHHWE U NPHUMEHEHUE.
Xnopuasl MeTauloB U HeMmeTauloB. CpaBHHTENbHAs XapaKTEPUCTHKA
CBOMCTB XJIOPHJIOB S-, P-, d-35eMenToB. KuciopoaHbie coeiMHeH s XJIopa:
OKCHJIbl, TUIAPOKCUABI (KHUCIOTHI), conu. OKCHIBI, UX HOMEHKJATypa,
ctpoenue no MBC, obmue pusnueckre 1 XMuMHUYECKHE CBONCTBA, CIIOCOOBI
nonydeHus. ClO2 u CIO3 kak ycToW4YHMBBIE MOJEKYJSIPHBIE DPaJUKaJIbI.
Crpoenune oxcuga xmopa (VII) B mapax u TBepaoir daze. Oxkcujsl,
o0Opa3yemble XJIOpOM Kak IpUMep BEPOSTHOCTHOIO XapakTepa MpOorHo3a
CBOMCTB XMMHYECKOI'O 3JIEMEHTA IO €ro IMOJIOKEHHIO B NEPUOANYECKOM
CUCTEME M JJIEKTPOHHOMY CTpO€HHI0. (OKCOKHCIOTBI XJIOpa, HX
HOMEHKJIaTypa, cocTaB, crpoenrne mno MBC, o6mme ¢uzndeckue u
XMMHUYECKHE CBOMCTBA KHCIOT M PacTBOPOB KHCIOT. JI3MeHeHue
XUMHYECKMX CBOWCTB (yCTOMYMBOCTH (Ha CBETYy H B TEMHOTE),
OKHCITUTENbHBIX CBOWCTB, CHOCOOHOCTHM K JMCMYTallMd, KHUCIOTHO-
OCHOBHBIX CBOMCTB) B Ppsy KHCIOPOJCOJAEPKAIINX KHCIOT XJopa B
COOTBETCTBUU € UX cTpoeHueM. OxcoxisopaTel. CTpoeHHE aHMOHOB IIO
MBC. Tun cBszeit B kpuctamiax. Homenkmarypa oxcoconeit (IUPAC:
BapuaHT 1959 r. u coBpeMeHHBbIN). PU3NUECKUe U XUMUYECKUE CBOICTBA
OKCOXJIOPaTOB:  THIIOXJIOPUTOB,  XJIOpaToB  (OepTosneTroBoil  coun),
nepxjoparoB. X cpaBHUTENbHAs TEPMOAMHAMHUYECKAS M KHHETHYECKAsS
ycroiunBocTh. [lepxnoparsl kak cnadble ocHoBaHUs bpencrena u JIptonca.
OxucnuTenpHble CBOICTBa NIEPXJI0pPaTOB, MeTacTabuIbHOCTD
MEePXJIOPaTHBIX KOMILJIEKCOB M ONAcHOCTh pPalOTHl C MepXxJiopaTamMHu.
XHUMHUYECKUE CBOMCTBA PACTBOPOB OKCOXJIOPATOB. BimsHue cpenbl Ha
OKHCJIMTEbHBIE CBOMCTBA XJIOpaTOB. DU3NOIOTMUECKOE IEUCTBUE XJIOpa U
€ro coeauHeHui. HampasieHuss NpUMEHEHHUS XJI0pa U €ro COCAUHCHUH.
Bpom. Hox. Xapakrepuctuka osmementoB. IIpocTsie BemiecTBa. MXx
CTpoeHUe, (U3NYECKHEe W  XUMHUYECKHE CBOWCTBA,  IOJyYEHHE.




ConocTaBUTECILHBIN aHaJIM3 YCTOMYUBOCTH, OKHCIIUTCIIHHO-
BOCCTAaHOBUTEIBHBIX CBOMCTB, CHIOCOOHOCTH TAJIOTEHOB M WX MTPOU3BOIHBIX
K JUCMyTallMM B BOAHOM pacTtBope. bpomMoBogopoa, HOIOBOAOPOI.
dusnonornyeckoe JeuWcTBMe OpoMa W HWoJa W WX  COCTUHEHUH.
CpaBHUTENIbHAS XapaKTEePUCTHKA XHUMUYCCKHX CBOICTB
rajoreHOBOJIOPO/IOB M HUX PACTBOPOB: YMEHBIIEHUE TNPOYHOCTH CBSI3H,
YBEIUYEHUE BOCCTAHOBUTEIBHBIX CBOMCTB, YMEHBIICHUE CUJIBI KHUCIOT B
BOJIHBIX pacTBOpax. JlaGopaTopHblE ¥ TMPOMBINIJIEHHBIE CIIOCOOBI
MOJIYYeHHUS] TaJIOT€HOBOJOPOJOB. ["aloreHu bl METamioB U HEMETAILIOB.
KoBaneHTHBI XapakTep U MOJEKYJIAPHOE CTPOCHHE TaJOreHHUI0B
HEMETAJJIOB. HNoHHBII  XapakTep  TAJIOINEHUJIOB  IICJIOYHBIX U
[IEJIOYHO3EMEIbHBIX METAJUIOB. Y CcTOMYMBOCTh, OBCBOMCTBA, KHCIOTHO-
OCHOBHBIC CBOHCTBA TaJOTCHHJIOB, aM(OTEPHOCTh TaJOrCHHUIOB Ha
MpuUMepe TATOTeHUAO0B aTtoMUHMs. DTOpUI- XJIOpUA-, OpoMuUa- U HOIUA-
aHUOHBI B pacTBopax. CpaBHEHHME MX BOCCTAHOBUTEIBHBIX W OCHOBHBIX
cBoiicTB. OcamuTenbHbIE CBOMCTBA TalOTeHHI0B. OKCOKHUCIOTHI Opoma U
rioma. Homenknarypa. Crtpoenume. Hambomee BakHbIe (U3MYECKHE U
XUMHYECKHUE CBOIMCTBA. DiieMeHThI M1aBHOM noarpynmsl VI rpynmner OGmias
XapaKTepUCTUKa dJeMeHTOB. Kwucmopox. OOmas  xapakTepuCTHKA
sneMeHTa. M30TOnmHBIM cocTaB MpUpogHOro Kuciopoaa. Ilpocteie
BeIeCTBA. AJUTOTpOIUS KUCI0poaa. JJukuciopos u Tpukuciaopoa (030H).
CnocoObl mony4yeHus: kuciaopoja. IlpuMeHeHue kuciopoaa B MeIULIMHE.
buonoruueckast posip kuciopoja. BogopoaHbie COeIMHEHUS] KUCIOPOJA.
Bona u nepokcun Bogopona. CTpoeHHe MEpPOKCUIa BOJIOpPOAa B Mapax M
JKUJKOM COCTOSAHHHM. DU3MYECKMEe M XHMMHUYECKHE CBOWMCTBA IEPOKCHUIIA
BoJopoaa. PasnmokeHue mepokcuaa BOJAOpPOAA KAaK YacTHBIM ciyyai
peakuuii  gucmyrtanuu.  I[lonydenuwe.  I[IpakTuueckoe  NpPUMEHEHUE
nepokcuaa Bogopoaa. CoeAMHEHUs JIEMEHTOB NEPUOANYECKON CUCTEMBI €
kuciaoponoM. Knaccudukanuss 1 HOMeHknaTypa. OKCHABI, NEPOKCUADI,
HAAMEPOKCUAB! (CYMEepOKCUIBI), O030HUABI. OKCHIBI S- WU PIJIEMEHTOB.
Ctpoenue, pusnyeckue U XUMHUYECKHE CBOMCTBA OKCHUIIOB METAIOB U
HEMETAUIOB  pa3nuuHbiX THMOB. CrmocoObl  TOMyYeHUS  OKCHJIOB,
MEpPOKCUIIOB, cymnepokcuaoB. Bo3ayx. CocraB Bo3gyxa B CEIbCKOM
MECTHOCTH M MpPOMBILUIEHHBIX 30HaX. IlocTosHHBIE M mNEepeMeHHbIE
COCTaBHbIE YacTH Bo3ayxa. JKUAKUN BO3/1yX, €r0 CBOMCTBA U IPAKTUYECKOE
ucnons3oBanue. lIpobmema uumctoro Bosmyxa. Cepa. XapakTepucTHKa
anemeHTa. CTpoeHue Sg. AJIIOTPONHS KPUCTAINIMYECKON cephl. PaBHOBECHS
MEXIy paznudyHbIMU Gopmamu cepbl. COeMHEHHs] Cepbl C BOJOPOIOM.
CepoBogopoa: CTpoeHue, (PU3NUECKHE U XUMHUYECKHE CBOMCTBA.
CepoBogopon B mpupoae. [lomydenune cepoBomopoaa: (HPU3HOIOTHUECKOE

JIeHCTBHE CEpPOBOIOPO/IA. Cynbbusl. Knaccudukamms.
BoccranoButenbHble, OCHOBHBIE CBOICTBA. Peakuuu mnpucoeguHeHusl.
CynbhunnoHsl B pacTBopax. Nx XUMUYECKHE CBOICTBa
(BOCCTaHOBHTEIBHBIE, OCa/IUTEIbHBIE, ydactue B peakuusx

npucoearHeHus). AMpoTtepHocTh cynbpuaoB. Kucnopoanbsie coequHeHMs
cepbl. CTpoeHne HU3MMX OKcHa0B cepbl. Okcup cepsl (IV) - ¢usnyeckue
U XUMHUYECKHE CBOWCTBA, B TOM YHCJIe oOpa3oBaHHE KOMILIEKCOB SO,
nonydenue. Okeup cepsl (VI): anekTpoHHOE GU3MUYEeCKHe M XMMHYECKHE
cBOoMCcTBA. XMMHUYECKHE CBOMCTBA pacTBOpa CEPHUCTOM  KHCIIOTBHI.
[Tonydyenue pactBopoB cepHUCTOH KucnoTsl. Cynbputsl. Oneym. Cocras.
CrpoeHue au- W TOJAM- CcepHbIX KHUcIOT. IlpaBmia oOpameHuss c¢
KOHLIEHTPUPOBAHHOW CEPHOM KHUCIOTOM. PacTBOpbI CEpHOW KHUCIIOTHI.
XHUMHUYECKHE CBOMCTBA pacTBOPOB cepHOM KUCTOTHI. Cyb(daThl, CTpOCHHUE,
CBOWCTBAa KPHUCTAVIOB M PACTBOPOB, CIIOCOOBI IOJIyYEHHs CYIb(aToB.
Kpyrosopot cepbl B npupoge. 3HaAU€HUE CEPHOM KHUCIOTHI M €€ COJICH.
[Ipobnema oXpaHbl OKpyXKarolleld Cpefapl U IPOM3BOJCTBO CEPHOM




KUCIOTHL. OKCOAaHHOHBI cephl. TpHU- U AUTHOHAT-, AUTUOHUT-, THOCYIb(AT-,
CynbQUT-, cyab(haT-aHUOHBI, CPAaBHEHHE HUX CTPOEHUS, YCTOMUMBOCTH,

OCHOBHBIX  CBOMCTB,  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  CBOMCTB.
MHuoroo6pasue KIUCIOT cepbl U €ro MPUUHUHBI.
VA.

A3zot. Xapakrepuctuka snementa. IIpocroe BemectBo: azor. Tun cBs3u
MEXIY MOJEKyJIaMH M TUN KPUCTAJUIMYECKOH pEIIeTKH B TBEPIOM
cocrossHuu. Dusnueckue CBOMCTBAa a30Ta B pa3HBIX arperaTHbIX
COCTOSIHUSIX B COOTBETCTBHM CO CTPOEHHEM €r0 MOJEKYJ U THUIIOM CBS3EH
MeXIy HUMH. XUMUYeckue cBoicTBa. [lodydyeHne u mpuUMeHEHHE a30Ta.
CoenuHeHus a3ora ¢ BOJOPOJOM: aMMHakK, I'MJpa3uH, I'MIPOKCHIIAMUH,
A30TOBOJIOPOJIHASL KHCIIOTa. AMMUAK. DJIEKTPOHHOE CTPOCHUE U T€OMETPHUS
MOJeKyd. IIporHo3 XHMMHYECKMX CBOWCTB Ha OCHOBAaHUHM CTPOECHUS:
CIIOCOOHOCTH K JIOHOPHOAKIIENITOPHOMY B3auMOJEUCTBUIO. CBS3H MEXITY
Mosnekyinamu. @Du3znueckue W XMMHUYECKHME CBOWCTBA, IOJIYYEHHE,
duznonoruueckoe aericreue. CTpoeHrne KaTHOHA AMMOHUS B COOTBETCTBUU
¢ MBC. Conn aMMoOHHS: CTpoeHHE, (PU3NIECKHE M XUMHUECKUE CBOHCTBA
colieli aMMOHHUSA U UX pacTBopoB. [IpakTuyeckoe 3HaueHHWE amMMHaKa M
coneii ammonusi. OOpazoBaHHE aMMHaKa B OMOXMMHYECKHX IPOIECCAX.
Oxkcuner aszora: NoO, NO, N0z NOj;, NyO4 NyOs. OObsicHeHHE
($U3NYEeCKUX CBOHCTB OKCHJIOB B COOTBETCTBHM C WX CTPOCHHUEM,
A3zortucras kucinotra. Hurtputbl. dusmueckre M XMMHYECKHE CBONCTBA
HutputoB. [lonyuenue uutputoB. Tpuokconutpar (V) Bogopona (a3oTHas
KHCITIO0Ta). DJNEKTPOHHOE CTPOEHHE M TreoMeTpHs MojeKkyl. CBsi3u MexIy
MOJIEKYJIaMH. A30THasl KUCIIOTa KaK BelecTBO. PU3NYECKUE U XUMUYECKHUE
cBoiicTBa 0e3BOJHON a30THON KuCHOTHL. [lomydeHue a30THOW KHCIOTHI.
HampaBnenus npumenenus. HurpaTtel. XuMHUecKHe CBOWCTBA pacTBOPOB
HUTpUTOB. Ponb a3zota B XUBBIX opraHm3max. KpyroBopor azora B
npupone.  [lpobGnema  ¢ukcanuum  atmocepHoro  azora.  Pomub
MHUKPOOPIaHU3MOB B 3TOM Tporecce. A30THbIE y100peHHUs.

®dochop kak amemeHT: obOmas xapakrepuctuka. dochop - mpocroe
BemiecTBo. Amorponus ¢ochopa. CTpoeHHE pasIUYHBIX aTOTPOIHBIX
moaudukamnuii (06emoro, KpacHoro, depHoro Qocdopa). duzmyeckue u
XMMUYECKHEe CBOMCTBa 0€sIoro U KpacHoro (ocdopa B COOTBETCTBUU C UX
ctpoenuem. IlpaBuia oOpamenuss ¢ 6enbiM (ochopom. TOKCHUHOCTH
6enoro ¢ocdopa. Mepbl peaOCTOPOKHOCTH TipU padote ¢ HUM. CrocoOsI
obe3BpexuBanus. Coenunenuss ¢ocpopa ¢ BojgopoaoMm. Dochun,
AJIEKTPOHHOE CTPOEHHE M TeOMETPUS MOJIEKYNbl, (HU3NYECKUe W
XMMUYECKHe  cBoiMcTBa  BemiecTBa.  OOpaszoBanme  ¢dochuna B
Oonoxumuueckux mporeccax. Pochuapr meramnos. Kiaccudukarms.
Baxneiime  ¢usmyeckne W XUMHYECKHE  CBOMCTBAa  (GochuUIOB,
0o0pa3oBaHHBIX S-, P-, d-amemeHTamu. buHapHble coenmHeHus Qocdopa.
Oxkcua docdopa (II1) u oxcun pochopa (V). INanorenuasr hocdopa (I111) u
(V). DnexkTpoHHOE CTpOEHHE WX MOJEKyd B Ta3oBoi ¢aze. CtpoeHue
KpuctauioB. @Du3MUEeCKHe W XHMHUYECKHE CBOHCTBA OKCHIIOB B
COOTBETCTBUHU C UX cTpoeHHeM. OKCokHcIoThl (ocdopa, UX CTpOCHHE,
n3omepus. CBs3b CTPOEHUS KUCJIOT C UX OCHOBHOCTBIO U CHJION. XapakTep
U3MEHEHUS XUMHYECKUX CBOWCTB B psALy OKCOKHCIOT ¢ocdopa.
Optodocdater. IlpakTnyueckoe wucmons3oBanue (Gochopa wu  ero
coenuneHuii. Pomp ¢dochopa B mpupome. DochopHble ymoOpeHUS.
MpIubsk, cyppMa, BUCMYT. XapaKTepUCTHKa 3J1eMeHTOB. CpaBHUTEIbHAS
XapaKTePUCTHKA CTPOCHUS, (PU3MYECKUX M XUMUYECKUX CBOWCTB MPOCTHIX
BeulecTB. BoaopoaHble COENWHEHUS MBIIIbSIKA, CYpPbMBbI, BHCMYTA.
CpaBHUTENBHAS XapaKTEPUCTUKA CTPOCHUS W XUMHYECKHX CBOICTB
TaJIOTEHUJI0B, OKCHJIOB M THJIPOKCHJIOB MBIIIbAKA, CYpbMbl U BHUCMYyTa B
crenersix okucnenus (III) u (V). Cynbduapl MbIIbIKA, CYpbMBI H




BUCMyTa. DU3MOIOTHYECKOE AEHCTBUE MBIIIBIKA M €ro COECAUHEHHUIA.
IIpakTHueckoe 3HaU€HNE MBILIbSIKA, CYPbMBbI, BACMYTA U UX COCIMHEHUIA.
OnemeHTsl ThaBHOM moarpymnmbsl IV rpynmsl OOmias xapakTepuUCTHKA
AJIEMEHTOB. YTiepod. Yriepod B mpuponae. AJUIOTpomnus yriepona.
CrpoeHne amIOTPONHBIX MoAW(DUKauuil: anMasa, rpadura, KapOuHa
(monukymyneHa, nonuuHa), ¢ymaepenoB. Crexioyrinepon. IIpumenenue
AKTUBUPOBAHHOTO yIiis B KadecTBe azacopOeHTa. CpaBHUTEIbHAS
XapaKTepUuCTUKa (U3NYECKUX CBOMCTB rpadurta U anmasza. XUMHUYECKUE
cBoiictBa yriepoja. IloHATHE O BOJOPOAHBIX COEIMHEHUSX YIVIEPOJA.
KapOunpl meramioB, ux kiaccupukanus U o0O0IIas XapaKTepUCTHKA.
XuMu4eckasi CBS3b B KapOMJaxX METAUIOB. ODJIEMEHTUIBI YTIIepoja:
terparamoreanapl  OHaly, mumcynsbun yriepoma (cepoyrieponm). Hx
CTpoeHue, cBoiicTBa, monydeHue. [lonarue o ¢peonax. DKoJOrmyecKue
acmeKkThl npuMeHeHus ¢peoHoB. KuciopoaHsle coequHEHHS Yriiepoja.
CpaBuautenbHas xapakrepuctuka okcuaoB yriepoaa (1) u (IV): crpoenue
MOJIeKyN, (U3MYECKHe M XUMHUYECKHE CBOMCTBAa BEUIECTB, MOJy4YE€HUE H
npumenenue. Oxcun yraepoma (IV) B mpupome. DotocuHTes.
dusuonornyeckoe aericteue okcuna yraepoaa (II). Ilepas momomp mpu
OTpaBlieHMH yrapHeiM TazoM. Oxcupa aumxiopun yriepona (docren),
KapOOHUJIBI METAIIJIOB, UX CTPOCHUE, CBOMCTBA U MoNyueHue. PaBHoBecus B
pactBope okcuaa yriepona (IV) B Boxme. ['mapar okcunma yraepona (IV),
MNPOAYKTHl €ro auccouuanuu. TpuoKcOokapOOHAT BOIOpPOJAA - YroJjbHas
kucinora. CTpoeHHe MOJIEKyJl. YCJIOBHS CYyIECTBOBAaHHUS BELIECTBA.
KapOoHnatel u rugpokapOOHaThl: CTPOCHUE aHUOHOB; XMMHUYECKasl CBSI3b B
KpUcTaiax; (GU3NYecKre U XMMUYECKHE CBOWCTBA BEIIECTB M PACTBOPOB,
nonyuyeHue. 3HaueHue KapOOHATOB B MPUPOJE U B HAPOJIHOM XO3SHCTBE.
Kpyrosopor yrnepona B mnpupone. CoequHeHMs] yriepoaa ¢ a30ToM.
Hunuman. [uanosomopon. Iuanuael. I{manoBas kwuciora. LluaHatsl.
Tuouunanate! (poganuel). IX ctpoenue, cBONCTBA, MOITY4YEHHUE.
XapakTepucTuka »JJeMeHTa KpeMHHs. ATombl KpemHus. Kpemnwii -
pocToe BenlecTBO. AIoTponus KpeMHUs. Du3nueckue M XUMHUYECKHE
CBOMCTBA KpEeMHUs (sp3-M0nH(pHKauH;1), MOJIy4YeHUEe, NPUMEHEHUE.
CoenvHeHHsT KpPEMHHS C BOJOPOAOM: COCTaB, CTPOEHUE, (U3NYECKUE U
XMMHUYECKHUE CBOMCTBA, JIabopaTOpHbIE CIOCOObI moiydeHus. CHIUIUABI
metaioB. Knaccuduxanus. Xumudeckast CB3b B CHIMIHMAAX S-, P- U
dmeramnoB. OcHOBHBIE (PU3UYECKHE M XMMHUYECKHE CBONMCTBA CHIJIMIIMIIOB.
Oxkcocoenunenus kpemuus. Oxcuasl kpemaus SiO u SiO,. Kgapi.
KBapueBoe crekno. Mx crpoeHue, cBOICTBa, puMeHeHHe. KpeMHueBbie
KUCHoThl. OpTOKpeMHueBas kucinota. [lonukpemHueBble KuciaoTbl. Wx
ctpoenue. CoiicTBa, momyyeHue. CUIMKareib, OCOOCHHOCTH CTPOEHHS U
npuMmenenue. Cumukatel. CTpoeHHE  pa3HBIX THUIOB  CHJIMKATOB.
Crekiioo0pa3HOE€  COCTOSIHHE. OOBIUHOE,  XHMHYECKH  CTOMKOE,
TEPMOCTOMKOE CTEKJIO, XpycTajb. JKOJOTHYecKas OIleHKa 0e30MacHOCTH
nocynel U3 xpycrains. PactBopumoe crekiio. CunukaTHbiid kieil. CUIuKaThl
B npupone. [I'epmanmii, onoBo, cBuHen. OOmEas cpaBHUTEIbHAS
XapaKTEPUCTUKA MPOCTHIX BEIIECTB, UX CTPOCHMS (B pa3HBIX aJZIOTPOIHBIX
Monupukanusax), ¢U3NYECKUX W XHUMHYECKHX CBOWCTB. 3HayeHHE
repMaHusi ¥ KpPEMHHMsI, OJIOBAa M CBHUHIIA B MOCTUHIYCTPUAIBHYIO SIOXY.
CpaBHUTENbHAS XapaKTEPUCTHKA BOJOPOAHBIX COEAMHEHUN, OKCHJIOB,
TUAPOKCHUIOB repMaHus, 0J10Ba, cBUHIA. OKcuibl ojoBa U cBuHIA. CocTas,
CTPOCHHE, CBOWCTBA, MojydeHue. [aJoreHuapl, TaloreHaThl, CYIb(UIbI,
TUOKHUCIJIOTBI U THOCOJIN AJIeMeHTOB noarpynnel VA,

OneMenThl TiaBHOW moarpymnmbl VIII rpynmer OOmas xapakTepuCTHKA
AJIEMEHTOB B COOTBETCTBHH C UX BJIEKTPOHHOU CTPYKTYPOH U MOJIOKECHUEM
B MEpHOIMYECKON cucteme. McTopus moigydeHHs: MEpBBIX COEAUHEHHM
OaropoJHBIX AIEMEHTOB. (DTOPUABI, OKCHABI JJIEMEHTOB MOATPYIIIBI




VIIIA. CoBpeMeHHOE COCTOSHME XHMMHUU  ONaropoJHBIX  Ta30B.
[lepcrieKTUBBI CUHTE3a HOBBIX CO€IMHEHUI 3eMeHTOB oArpynmsl VIIIA.
OnemenTsl rnaBHoW moarpynmsl I rpynmer OOmas xapakTepuUCTHKA
3JIEMEHTOB MNOATpyNIbl. BropuyHas mNEepUOAWYHOCTH B HOATPYIIE
amomunus. bop. bop B mpupone. bop - mpocroe BemEecTBO: CTPOCHHE,
¢busnyeckue U xumuueckue coiicrea. OOmIas xapakTepucTka OMHAPHBIX
coenuHeHU Oopa: THAPHUAOB, TaJOTECHUIOB, OKCHJIA, HUTPUAOB, Kapouaa
Oopa. Ux crpoenue. Poibp Gopa Kak MHUKpO3JIEMEHTa MUTAHUS PACTEHUIL.
3HayeHue Oopa M €ro COEAMHEHUH B aTOMHOM M OOOPOHHOW TEXHHKE.
Amoomunui. Xapaktepuctuka sieMeHTa. Dusmdyeckne M XUMHUYECKUE
CBOMCTBA, MOJIYYEHHUE MMPOCTOrO BeliecTBa atoMuHus. CrijiaBbl aIFIOMUHUSL.
OO0wast XxapakTepucTUKa OMHAPHBIX COSAMHEHUH aJIOMUHUA: TaJIOr€HUI0B,
okcuaa u cynbduna, xapouma. CtpoeHue, (QU3NYECKHE U XUMUYECCKHUE
CBOWCTBA, IOJIyUEHHE OKCHJa alIOMUHUSA. [MIpOKCHA allOMMHHUA: €ro
cocraB  u  cTpoeHue, OOpazoBaHHe, CTPOCHUE, YCTOMYUBOCTH,
BOCCTAHOBUTEJIbHBIE CBOWCTBA, JOHOPHBIE CBOICTBA T'MApUIa AJIIOMUHUS.
Oxcoconn anmoMuHust: cynbdar, HUTpat, pocdar. [IpakTnyeckoe 3HaueHNE
QIIOMUHUS M ero coenuHeHud. CpaBHUTENbHAs XapaKTEpUCTHKA
BOKHEHIINX (PU3UUECKUX U XUMHUYECKUX CBOMCTB Tajulvs, HHIUS, TAJIIHS.
XapakTepuCTUUECKUE COCTUHEHUs TaJlIMsl, MHIMS, TaUIUs: TaJOreHU[Ib,
OKCHJIbl, XaJIbKOTE€HU/1bl, THUKTOT€HU I, OKCOCOJU. [10s1ynpoBOIHNKOBBII
XapakTep MHUKTOreHUA0B. Posib coeauHeHuWil rajuims, MHIUSA, TaUIUS B
AMOXY HH()OPMAITIOHHON TIEpECTPORKH O0IIEeCTBA.

Xumus d- 371eMEHTOB.

O6mue cBoiictBa d-meramioB OCOOEHHOCTH 3JEKTPOHHOIO CTPOEHUS
atTomMoB d -mMeTajyioB. OHEpruM HOHU3ALUMM W Paauychl aToMoB d-
DIIEMEHTOB. Y CTOWYMBBIE DJIEKTPOHHBIE KOH(pUrypanuum artomoB d-
DIIEMEHTOB. BaJleHTHBIE BO3MOXHOCTHM M CTENEHU OKHCIIEHHS METAJJIOB
10OOYHBIX MOATPYIII. Koopaunanmonssie qucna d-
MmetauioBKoopiuHalMOHHbIE  CO€MHEHUs  d-3JIeMEHTOB.  DJIEMEHTHI
no0ouHoit noarpynnsl I (11-i) rpynnel DIeKTpOHHBIE CTPYKTYPhl aTOMOB.
CpaBHuUTENbHASA XapaKTEPUCTHUKA CBOMCTB ATUX 3JEMEHTOB. Du3nueckue u
XMMUYECKHE CBOMCTBa, MOJy4eHHE Menu, cepedpa u 3omorta. OOmas
XapaKTEPUCTHKA CBOMCTB MX KHUCIOPOJIHBIX COEIMHEHUN: OKCHIOB MEIU
(I), cepedpa (1), 30m0ta (1), okcuna menu (II), okcumos meau (I11) u 3omoTa
(TIT); ruppokcumoB DOH, Cu(OH),, Au(OH);. Cynbsduasl Menu u cepedpa.
Conu okcokuciaor (cyiabgaTbl, HUTPAThI, HUTPATbI, HUTPUTHI, KapOOHAThI
(rugpokcokapbonarsl) meau (II) u cepebpa (I)). Xumuueckue cBoiicTBa
coJiell OKCOKHCIIOT U UX pacTBOpoB. TBepaodasHoe mosiyueHne Kynparos.
Kommnekcoobpa3zoBanue B XMMUHU 3J€MEHTOB MOArpyNIbl Meau. CIuiaBbl
Menau, cepedpa, 3010Ta. Poiabs Menu B HU3HOI0THUECKUX MpOoIleccax.
Onementsl mobGounoi mnoxarpynmel Il (12-i) rpynmel CpaBHUTENbHas
XapaKTepUCTHKA DJIEMEHTOB MOATPYMNIbl. MeTalabl: LWHK, KaJIMUH |
pPTYTh, HX (HU3MUYECKHE U XHUMHUYecKue cBoiicTBa. CpaBHUTENbHAS
XapaKTepUCTHKA XapaKTePUCTUYECKUX COSIMHEHUN IMHKA, KaJMUs, PTYTH:
raJloTeHUJI0B, OKCHJIOB U THJPOKCUAOB, CYIb(UIOB, CONEH OKCOKUCIOT
(cynbdatoB, HUTpaTOB, KapOOHAaTOB). AMOTEpHOCTH OKCHIA H
TUAPOKCUAA LUHKA. ['uapoKCOMHKATHI u IIUHKATBHI.
KommiekcoobpazoBanue B XMMHM 3JIEMEHTOB TOJTPYMIBI  IIHHKA.
I'mapokcokomIuiekcbl M amuuakatel. OOpas3oBanue cruiaBoB. CIuIaBbl
IMHKa ¥ pTyTH. Amanbsramsl. PU3HOJOTHYECKOE IEHUCTBHE COEAMHEHUHN
[IUHKA, KaaMmus, PTyTH. Poimp IIMHKa Kak MHKpPO3JEMEHTa IHUTaHUA
pactenuii. [IpaBuna paboThl C pTYThIO.

Onementsl nobounoit moarpynmsl III (3-it) rpynner CoctaB MOArpyMIibl
IIIb. Knaccudukarus 31eMeHTOB, BXOASIINX B COCTaB MOATPYIIIHI.

OOmast  XapakTepUCTHKAa d3JEMEHTOB. Bakueimme ¢Qusnyeckne




XMMHUYECKHE CBOMCTBA IIPOCTBIX BEIIECTB-METAIIOB. (CpaBHUTEIbHAS
XapaKTepUCTHKA XapaKTEPUCTHYECKUX COCIUHCHUMN: OKCHJIOB,
TUAPOKCUAOB, COJIeH OKCOKHMCIOT. CpaBHEHHME C€OCTaBa U CTPOEHUS,
(GUBUYECKUX U XUMUYECKUX CBOMCTB THAPUIOB dJIeMeHTOB moarpym [ITA
u IIIb.

OneMeHThl moOouHou moarpymmbl IV (4-Ki)) rTpynmer  OOmias
XapaKTepUCTHKA DJIEMEHTOB NOArpyHnbl TuUTaHa. Dusuueckue U
XHMHYECKHE CBOWCTBA METAIUIOB. XapaKTEPHCTHUECKHE COSTUHEHHsS D',
9% 9™ ramoreHmasl, OKCHIBI, THAPOKCHABI, CymbdaTel, docharsr
mudocharel 1UpKOHUS W TadHUA, TUTAHATHI, [MPKOHATHI, TadHATHI.
CpaBHHTENbHAs XapaKTEPUCTUKAa MX BaKHEHIINX (QU3HYECKHX H
XUMHUYECKHX CBOMCTB.

OnemenTsl V rpynmnsl M000YHOM moarpynmsl (5-M rpymmbr) OOmas
XapaKTEpUCTHKA DJIEMEHTOB MOAIPYyNIbl BaHaaud. DPusuyeckue U
XHMHYECKHE CBOWCTBA METAIUIOB. XapaKTepPHCTHUCCKHE coeauHenns D7,
3" 9™ 3% ramoreHmmsl, OKCHIBI, THAPOKCHIB, cynbdatel, Gochatsl u
mudocdaTsl BaHaaus, THOOMS, TaHTana. CpaBHUTENbHAs XapaKTEpUCTHKA
UX BaXHEHIMX (U3MYEeCKMX M XMMHUYECKMX CBOWCTB. Ponp BaHagus,
HUOOUS, TaHTaJIa U UX COEAUHEHUN B COBPEMEHHYIO 3I10XY.

Onementl  moOouHoi  moarpymmel VI (6-i) rpynmer  OOmias
XapaKTEpUCTHKA 3JIEMEHTOB MOATPYIIbl. MeTaninyeckiue XpoM, Moo 1eH
U BoiabppaM, MX (uU3MYECKHMEe W XMMUYECKHE CBOWMCTBA, IOJIyYEHHE.
XapakTepUCTUYECKUE COEIMHEHUsS: TaJOr€HHUbl, OKCHJbI, T'MJIPOKCHJIbI
(OCHOBaHMS M KUCIIOTHI), COJIM OKCOKHUCIIOT, COJIM C 3JIEMEHTOM IOJIPYIIIIbI
VIb B aHuoHe. AHanu3 XapakTepa H3MEHEHHUs CBOICTB COEIUHEHHUI B
HOArPYNIE B 3aBUCUMOCTH OT IOPSAKOBOIO HOMEpA JJIEMEHTa M €ro
CTENEHU OKHCIeHUs. PU3NYecKue U XMUMHUYECKHE CBOMCTBAa OKCUIOB U
rugpokcuoB xpoma (II, III, VI). YcnoBus nosnyueHust U CyniecTBOBaHHS
cynepuga xpoma (III). Comu xpoma (II) u (III). IlepeBon oxcuma xpoma
(III) B pacTtBOpUMYyIO (hOpMYy B3aMMOJEHCTBHEM C JTUCYIb(ATOM Kajusl.
Xpomarel, AUXpOMaTbl M TOJUXPOMAThl, MaHTAHATHI, BOJb(pamarsl.
PaBHOBecue B pactBopax xpomaroB. CTanu, CIUIaBbl M KOMIIO3UI[MOHHBIE
MaTepuaibl Ha OCHOBE XpoMa, MOJIMO IeHa U BoJb(ppama.

OnemeHTsl noOouyHoW moxrpymmel  VII  (7-i1) rpymmer  OOmias
XapaKTepUCTHKA DJIEMEHTOB MOArpynmbl MapraHua. ®Pusnueckue U
XMMHUYECKHE CBOMCTBA METAJIJIOB. XapaKTEPUCTUUECKHE COCIUHEHUS 3%
3+3, 3+4, 3+6, CME TJIOTEHUIbI, OKCHUIBI, THAPOKCHUIBI, CYIb(QUIBI,
cynab(arbl, HUTPaThl, AHWOHHBIE COJIM MapraHia, IUPKOHMS, pPEHUS.
CpaBHUTENbHAs XapaKTEpUCTUKAa UX BaXKHEHIIMX  (QU3MYECKUX U
XMMHUYECKHUX CBOMCTB. Ponb Mapranua, [MpKOHUS, PEHUS U UX COEIUHEHUM
B COBPEMEHHYIO 3M0Xy. Mapranen. ®usndyeckne 1 XUMHUYECKUE CBOMCTBA,
nonydyenue. Okeun mapranna (IV): crpoenue, ¢puzndeckre 1 XUMHYECKUE
CBOMCTBA, OTydeHue, mpuMeHeHue. TerpaokcomapranmneBas (VI) kucnora.
Ee runoretnueckuii xapakrep. Terpaokcomanranatsl (VI). Ux nomxyuenue,
XAMHYECKHE CBOMCTBA TBEPIBIX COJIEH W MX pacTBOpPoB. OKCUJ Maprasia
(VII): crpoenue, Qu3uveckue W XUMHUYECKHE CBOWCTBA, TMOJIYyYCHHE.
PactBoper TerpaokcomaprantieBor (VII) kucmorel. TeTpaokcomaHTaHATHI
(VII). Ctpoenue anmona. TBepapie COMM U PacTBOPHI: (PU3NYECKUE U
XUMHYECKHE CBOWCTBA, IMoOJlyueHHe BemlecTB. KucnoTHO-ocHOBHas
XapaKTepUCTHKA OKCHJIOB M TMJIPOKCHJIOB MapraHia B Pa3sHbIX CTETEHAX
okucieHus. OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE CBOICTBA COEIMHEHUN
MapraHiia B pa3HbIX CTENEHAX OKUCIEHUS. TEXHHUYECKOEe 3HAueHUE
MapraHiia 1 peaus. Pojap Maprasua B >KM3HM pacTEHUMN.

Onementsl nobounor moxarpynmnsl VI rpymmer (8-9-10 rpynm) OGmas
XapaKTepUCTHKA JIEMEHTOB Tpuazsl skenesa. JKeneso. XKeneso B npupoze.
dusnyeckue M XUMUYECKHE CBOWCTBa Xkese3a. OKCUAbl M THIPOKCHIBI




xkeneza (II) m xenesa (II). Baxueiimme comm xeneza. KomriekcHbie
COCTMHEHUS kene3a. Ponb kene3a B Omosiormueckux mporeccax. Oomas
XapaKTEPUCTUKA AJIEMEHTOB CEMEICTBA MJIaTHUHBI.

Opranunueckas
XUMUS

IIpenmer oprannyeckoil xumuu. OpraHudeckas XUMHUS KakK XUMHS
coenquHeHuN yriepoja. Teopus XUMHYECKOIO CTPOEHUS OPraHMYECKHUX
COCIMHECHUH; 3HAYECHHE ITOW TEOPUU B PA3BUTHM OPraHUYECKONW XUMHH.
B3anmHoe BnusHme aromoB B Mousiekyine (A.M. byraepos, B.B.
MapxkoBHuKOB). ['MOpUAHBIE COCTOSHUSI ATOMHBIX OpOUTANCH. Sp3 -
I'nbpuau3anus U nepBoe BaJICHTHOE COCTOSIHME aToMa yrilepoja: G-CBS3b.
HanpaBneHHOCTh BaJCHTHBIX CBA3€M M TeTpajJpuyeckas KOHPHUryparus
MOJIEKyJT mapaduHoB, Sp°-IHOPHAN3ALKS U BTOPOE BAICHTHOE COCTOSIHIE
aToMa  yriepoja: T-CBSI3b. OHEPreTuyeckoe  COCTOSIHUE U
IIPOCTPAHCTBEHHOE  PACIIOJIOKEHHWE TPOCTBIX U KpPAaTHBIX  CBsI3€il.
[TnockocTHO-TpUrOHANIEHAS  KOH(UTYparysi MOJEKyJl oneuHOB. SP-
I'nbpuanas opbutans B MOJIEKyJaX alleTUICHOBBIX YIIIEBOJOPOJOB (TpEThe
BaJICHTHOE COCTOSIHUE aTOMa YIJepoja). DHEPreTUYECKOE COCTOSIHHE U
IIPOCTPAHCTBEHHOE PACIOJIOKEHHE TpOWHOM CBsA3U. KoBanmeHTHas u
AIIEKTPOBAJIEHTHAs (MOHHAs) CBsI3U. Pa3nuuue B mpupoje 3TuUX CBsi3ed U B
croco0ax o0O0Opa30BaHUs; JTOHOPHO-aKLENTOPHbIM crnocod oO0pa3oBaHUs
KOBaJEHTHOM CBs3U. ['OoMeonosisipHble U 31EKTPONOJISPHbIE KOBaJICHTHBIE
cBsaA3u. CeMHUIOIApHAs CBsI3b KAaK PA3HOBUIHOCTH KOBAJIEHTHOW CBSI3U.
Bonoponnas cBs3b.

[Tonsatue 00 3NEKTPOHHBIX HPdeKTax B OPraHUYECKUX MOJIEKYIax.
NuaykuuonHsnid 3¢ dekt mo nenu o-cBs3eil. Mesomepusiit apdexr (o-, m-
CONpSDKEHME Ha IpUMEpE MPONUJICHA: T, T-CONPSDKCHHE Ha IIpUMEpe
OyTaaueHa; p,m-CONpsKeHHE Ha IPUMEPE XJIOPBUHUIIA).

Knaccugukanuss opraHMdecKkux peakiuid M0 WX HamnpaBiIeHuio (Tpu-
COEJIMHEHHUE, 3aMelleHue, OTIICIUICHHe, NEeperpynnupoBKa) U MO THITY
paspbiBa cBsized. ['emonuTHueckoe (paJuKadbHOE) M TE€TEPOIUTHUECKOE
(HykneopuipHOE W DIEKTPO(QMIBHOE  3aMElIeHHEe)  pacllerieHue
KOBaJIEHTHOM CBA3M. Peaknum paaukanbHble U UOHHBIE (IEKTPOQUIbHBIE
U HYKJI€O(pWIbHBIE), UX CUMBOJIHUKA.

YIJIEBOAOPO/bI XKUPHOT'O, NJIU AJINMOGATUYECKOI'O, PAJTA
[TpenenvHble, MU HACBIILIEHHBIE, YTIAEBOAOPOAb! (TapaduHsbl, ankaHsl). [o-
MOJIOTUYECKUH psJl napaduHOB, Tromojoruyeckas pasHocTb. OOmas
¢dopmyna cocrasa.

CrpykrypHble (popmyiabsl U uzoMepus. [lepBUUHBIN, BTOpUYHBIH,
TPETUUYHBIM U YETBEPTUYHBIN yriiepoJHble aToMbl. [loHATHE O paaukaie.
Homenxknarypsr: TPUBHAJIbHASA,  pallMOHAJbHAs, MeX1yHapoiHas
(MIOITAK). IMonyyenue napaduHoB: HE(Th, yrodb U MPUPOAHBIA ra3z —
BaKHEHIINEe MCTOYHUKU MOJydyeHUs napauHOB; CUHTETUYECKHE METOJIbI
NoJydeHHus: mapapuHOB: U3 coyieil KapOOHOBBIX KHUCIIOT, peakuuei Bropia,
TUIpOTreHu3aliell HEHACBIILEHHBIX YII1eBo10po10B. du3nyeckrue cBONCTBA
Y 3aKOHOMEPHOCTH UX M3MEHEHHUS B TOMOJIOTUYECKOM pALY. XUMHUYECKHUE
cBoicTBa mapaduHOB. YCTOWYMBOCTh XMMHUYECKOU CTPYKTYPHI MOJIEKYJL.
["'oMeononsipHbIl XapakTep KOBAJEHTHOW CBsI3U. XapaKTEepHbIE pEaKLuu
napauHOB — peaklUy C TEMOJIUTUYECKUM Pa3pbIBOM KOBAJIEHTHOM CBSI3U:
raJIONANPOBAHUE, HUTPOBAHUE, cyab(pHupoBaHHe, OKHCIJICHHE.
PanukanbHblli MexaHu3M 3TuX peakuui. [IpencraBurenu: meraH, 3TaH,
M300KTaH;  CMa3o0uyHble  Macia, Ba3eluH, napapuH,  O30KEpHT.
Ucnons3zoBanue mapaduHOB.

OTHIICHOBEIE, U HEHACBIIICHHBIC, YIJIEBOAOPObI (anKeHsl).
Homenknarypa; romMmosnormyueckuii psia; oOmass  ¢opMyrna cocTaga.
CrpyKkTypHast 1 TeoMeTpuyeckast n3oMepust akeHoB. CrIoCcOObI MOTyYeHHS
STUIICHOBBIX YIJIEBOJIOPOJIOB: KPEKMHT U JETUAPOreHu3alus napaduHoB U3
CIHMPTOB, M3 TaJloreHO3aMeIleHHbIX napaduHoB. Pu3nyeckue CBONCTBA




QIKCHOB. XHWMHUYECKHE CBOMCTBA. PeakiMoHHas CrOCOOHOCTh AJIKEHOB.
I'eTeponuTrUecKuil pa3pbIB T-CBSI3U U PEaKLUU, IPOTEKAIOIINE IO HOHHO-
My MeXaHu3My. Peakuuu 3nekTpo(uiIbHOTO MPUCOEIUMHEHUS MO0 KPAaTHBIM
CBA3SIM: raJIorTeHUPOBAHNE, TUApaTanys. I'mnpupoBanue U
ruApoKcurpoBanue (peakuus Barnepa) ankenoB. KauecTBeHHble peakuu
Ha OTUJICHOBYIO CBiA3b. IIpaBmiio MapkoBHUKOBa; NIPHCOEIMHEHHE C
HapylleHHeM IpaBuia MapKoBHMKOBA. Peakluu OKUCIEHHSI CHIIBHBIMU
okucnurensamu. llonmumepnsanus 3TUICHOBBIX yrieBonoponos. [lomuatu-
JIEH U MOJIMIIPOIINJIEH; UX CTPOCHUE U IIPUMEHEHHUE.

Juenosble YIJI€BOIOPOABI (anmkaaueHsl). Homenknarypa u
knaccudukanusa. OOmas ¢opmyna cocraBa. CONPSHKCHHBIE CHCTEMBI
CBs3el, MX CTpOeHHMEe Ha mpumepe OyTagueHa (7,T-COIpPSIKEHUE).
OcoOGeHHOCTH  (PU3MYECKOTO0  COCTOSHUST U XUMHMUYECKUX  CBOMCTB
COMpsDKEHHBIX cucTeM. Peakmmu 1,2- u 1,4-mpucoenvHeHuss K IUEHAM.
VoHHBI  MEXaHU3M  peakuuid  3NEeKTpO(UIBHOTO  MIPUCOEAMHEHUS.
[Tonmumepu3zanus AUEHOBBIX YIIIEBOAOPOIOB.

CHHTETHYECKUI1 H30IIPEHOBBIN KayUyK.

AneTuiieHOBBIE yrieBoAopoabl (ankuHbl). HomeHknaTypa u uzomepus.
Obas bopmyna COCTaBa. ITonyuenne u3 TE€MHHAJIBHBIX
JUTAIOTeHONPOU3BOAHBIX mapadguuoB (CaBuu). Pusmveckue CBOICTBA.
XUMHYECKUE CBOWCTBA M PEAKIIMOHHAs CIIOCOOHOCTH alKWHOB. Peakuuun
ANEKTPOPUILHOTO [IPUCOEAUHEHHUS K aJIKUHaM: raJIoreHoB,
rajlor€eHOBOJOPOAHBIX KucaoT. Peaknus Kyueposa. KucnorHele cBoiicTBa
aneTwieHa. AlleTUIIEHUbL: crienu@uueckas peakuus Ha TPOMHYIO CBS3b.
Peakius nonumepuszanuu (JuMepHu3anys, cTyleH4aTas HoJuMepHu3aus 1
o0pa3oBaHHE apOMaTHYECKUX COeAMHEHUN). OTAeNbHbIE MPEICTABUTEIN.
AueTuieH, TEXHUYECKHE CIIOCOObl MOJIY4YeHHMs M3 MeTaHa U KapOWJHBIM
CIOCOOOM.

["anorenonpousBoHble  amudaTHYecKUX  yrieBoaoponoB. CTpoeHue,
HOMEHKJIATypa U U30MEepHsl TaJIOUIHBIX alKuiIoB. [lepBuuHbIe, BTOPHUUHBIE,
TPETUUYHBIE TAIOUIHBIE ATKWIBl. MOHO-, I1-, TPUTAJIOr€HOIIPOU3BOIHBIE U
T. 1. [lonydeHue ramoMIHBIX AJIKWIOB pPaJAUKAIbHBIM TaJlOUIUPOBAHUEM
QJIKaHOB, OOMEHOM TaJlOJIOB, W3 OSTHJIEHOBBIX  YIJIEBOJOPOJIOB,
albJIeTU/I0B, KEeTOHOB. (Pu3nueckue CBONCTBA U 3aBUCHUMOCTb HUX OT
IPUPOABI TaJoreHoB. XuMuyeckue cBoWcTBa. IlomsspHOE cocTosiHME
koBasienTHON cBsizu C—Tan (F, Cl, Br, I). Peakiuu HykiaeohuiIbHOTO
3aMEUIEHUs. C: BOJOM, THUIApPAaTaMH OKCHJIOB METaNIOB, aMMHAaKOM,
cnupraMy  (QJIKOroJIM3), aJKOToJIATaMH, KapOOHOBBIMHM  KHCJIOTaMHU
(ameTonu3), HUTPUTAMU M LUaHWJIAMH. Peaknuu aJKWIMpOBAHUS.
O06pa3oBaHre MarHMHOpraHM4eCKUX coequHeHH (peakius ['punbspa).
OtnenbHble MpeacTaBUTENH. XJopodopM, TMOJNydYeHHEe U3  CIUpTa,
CBOIiCTBa, mpHUMEHEHHE. YeThIpeXXJIOpUCThIM yriaepoxa, Hoxodopm,
JUXJIOPITaH.

KNCJIIOPOACOHEPXAIIUE COEJUHEHM A

CrupThl, WK AIKOTONIX (KapOMHOIIBI, aIKaHOJIbI)

Opnoaromuble cnupThl. OO6mas ¢opmyna cocraBa. [lonstue o
¢byHkunoHanpHOM rpymme. 'omonorndyeckuii psj. IlepBuunbie, BTOpHUHBIE
u TpernuHsle crnupThl. Homenknarypa. CrnocoObl moJydyeHUs: H3
TAIOUAHBIX  QJKWIOB, CHHTe€3aMM [’ puHbApa, U3  ITHIEHOBBIX
YIJI€BOIOPOAOB, ajbJAECTUAOB M KeTOHOB. dusmueckue cpoiictBa. Bopo-
polHas CBs3b, €€ IpUPOAA M DHEPreTUYECKOe CcOoCTosHuE. BiusHue
BOJIOPOJIHBIX CBs3€M Ha (U3MUECKue CBOICTBa CHMPTOB (TeMmepaTypa
KHUIIEHUS U pacCTBOPUMOCTbH B BOJE). XUMHUUECKUE cBOMcTBA. [IoABMKHOCTD
TUAPOKCWIBHOTO BOJOpPOJAa M KHUCIOTHBIE CBOMCTBA. Peakumm co
IICIIOYHBEIMU MeTaJlIaMH. OcHOBHEIE CBOMCTBaA (peakiuu c
raJloreHOBOJIOPOJHBIMU  KHcaoTamu, xyopuaamu ¢dochopa (1), (V),




MUHEpaIbHBIMU KHUCJIOTaMH). Peakiuu paeruapatalvi U OKUCICHUS.
OtnenpHBIC MPEACTABUTETH. METHIIOBBIA U ATHUJIOBBIA CIIUPTHI, CIIOCOOBI
NoJlyueHus1 (MPOMBILUIEHHBIM CHHTE3 3THIIOBOro cnupta). Ilpumenenue.
[TpornuioBslie, OyTUIOBBIE U AMHJIOBBIE CITUPTHI, CHBYIITHOE MAcJIO, BICIIHE
CIIUPTBHI.

JByxaroMuble cnupThl. [IpaBuiao  yCTOMYMBOCTU. ODTHICHIJIUKOJIb:
CrocoObl ToNTyueHus1, GU3MUECKUEe CBOMCTBA M MPUMEHEHUE. XUMUYECKUE
cBOiicTBa: 00Opa30oBaHUE MOJHBIX W HEMOJHBIX TJIMKOJSATOB, MPOCTBIX M
CJIOKHBIX 3(pupoB. IIporyKTHI OKUCIIEHUS.

TpexaToMHble cUpPTHI. [ TUIIEpUH, TEXHUYECKHUE CIIOCOOBI €ro MOoTy4YeHHUs;
¢u3nueckue W XMMHUYECKHE CBOMCTBA; TIIMLEPATHI, TPUHUTPOTIMULIEPHUH;
JTUHAMMUT.

[Tpocteie 3¢upsl

W3omepust ¥ HOMEHKJIATypa MPOCThIX 3(GUPOB; CMEUIaHHbIE A(PUPHIL.
[Tonstue 06 amkoxcuie. CriocoObl MOMYYEHUs: JETHApaTallield CupTa u
ATKWIMPOBAHUEM aJIKOTOJATOB (crmocoOsl Bunbsimcona). ®uznyeckue
cBOiicTBAa. XMMHUYECKHE CBOWCTBA. PaciiersieHne mpocThX 3(HUPOB TOA
JNEHCTBHEM HOJUCTOBOAOPOJHOM M KOHLEHTPUPOBAHHOW CEPHON KHUCIOT.
OkcoHueBble COEIUHEHUS (B3aMMOJEHCTBUE C TajOreHOBOJAOPOIHBIMU U
pa3zbaBieHHON  cepHOil  kucimotamu). OTnenabHbIE  MPEICTABUTEIH.
JuotunoBeid 3pup u ero mnpumeHeHue. [lonstne 00 OpraHMYECKHUX
MEePOKCUIAX.

Anbaeruabl ¥ KeTOHBI (QIKaHAIN U QJIKAaHOHBI)

Wzomepust u HOMeHkiatypa. KapOonunbHas (anpaerugHasi ¥ KETOHHAas)
rpynmna. CrocoObl TOJMyYeHHUs albACTHAOB M KETOHOB: OKHCICHHEM H
JNETUIPUPOBAHUEM CIUPTOB, CYXOH TEpPEroHKON coyeid KapOOHOBBIX
KHCJIOT, THIPOJIM30M I€MUHAIbHBIX TUTAJIOT€HONPOU3BOAHBIX MIPEAETbHBIX
yriieBoAoponoB.  dusznueckue  CBOWCTBA. XHMMHUYECKHME  CBOMCTBA.
[TonsspHOCTP KapOOHWJIBHOM TPYIIBI U OpPUEHTALUs MPUCOEIUHEHUS.
Peakuuu HyKI€OPUIBHOTO TPUCOSAMHEHUS: THAPOCYIbPHUTA HATpPUS,
CUHWIBHOM KHUCJIOTBI, CHOUPTA, METAJIOOPraHUYECKUX COEIUHEHU,
THIpOKCHIIaMUHa, (peHmnruapasuna, xyuopuaa ¢ocdopa (V). 3amenieHue
KapOOHUJIBHOTO KHUCJIOpOJa Ha XJOp, OCTaTKM aMMHaka (OKCHMBI,
ruipa3onsl). KauecTBeHHBIE peakiMy Ha albJIeruAHyl0 rpymnmy. Peakius
Tumenko. OKkucieHWE M BOCCTAHOBJIEHHWE albJETHA0B  (peaKius
cepebpsiHOoro  3epkana). OkuciaeHue KeToHOB; mpaBwio [lomosa.
[ToaBUKHOCTH aTOMOB BOJOpOAA B O-TIOJOKEHHH (0, [B-COMpsIKEHHE).
[Tonmmmepusanus anbAeruioB. ANbIOJIBbHAS M KPOTOHOBas KOHJEHCALUS
aNbJeTUI0B M KeToHOB. OTAenpHbIE NpeACTaBUTENN. MypaBbUHbBIN
anpaerus, napagopMaibAeru]l, YpPOTPONUH. YKCYCHBIH — albJeruf,
napajgbpleruji, METaJbJETHMd; «TBEpIble CIUPTHI». AILIETOH, CBOHCTBAa M
npuMeHeHne. MTHCeKTULMIbI.

Kap6oHOoBBIE KHCTTOTHI (aJIKaHOBBIE KUCIIOTHI)

ORHOOCHOBHBIE HACBILICHHbIE KapOOHOBBIE KHCIOTHL. ['OoMojormueckuit
psn, uzomepusi 1 HomeHkiatypa. Obmas dhopmyna cocraBa. [lonsarue o6
arune. KapOokcwiibpHas rpymma, ee 3JIeKTpOHHOoe cTpoeHue. [lomydeHue
KHUCJIOT OKHUCIIEHHeM napaduHOB, CIHUPTOB, aJbJAETHJIOB;, OMBUICHUEM
MPOU3BOJIHBIX KHCIOT. Du3nueckue CBOICTBa; BIUSHUE BOIOPOIHBIX
CBsI3ell B JquMeEpax M MOJIMMEpax KHUCJIOT Ha TeMIepaTypbl KUIEHHUS U
IUIaBJICHUSA. XUMHUYECKHe cBOMCTBA. KHCIIOTHRIE CBOMCTBA M AUCCOITAAIIHS
peakuuu cosieoOpa3oBanus. [IpeBpareHne KHUCIOT B UX MPOU3BOJHBIE:
TJIOTeHAHTUAPUABIL,  AHTHAPHUDI, cinoxHble  3¢pupsl.  Peaxknum
TepUUKAMM W OMBUICHHUS; UX paBHOBecMe M obOpatumocth (H.A.
Menmytkun). [IppumMeHeHre MEYEeHBIX aTOMOB B H3YYEHHH MEXaHHU3MOB
peakuuu dTepupuKau. AMHAB KUCIOT. I'maponu3 amunoB. Biusaue
KapOOKCUJIBHOM TpYIIbl Ha MOABM)KHOCTH BOJAOPOJA B O-MOJIOKEHUU.




I'anorenupoBanue kucinoT. OTAenpHblE MpeacTaBUTENH. MypaBbUHAas
KHCJI0Ta, OCOOEHHOCTH €€ XMMUYECKHX CBOMCTB, MPUMEHEHHE. YKCYCHas
KHCJIOTa, MPOMBIIUICHHBIE CIIOCOOBI €€ TMONy4YeHHs, CBOWCTBa U
IpUMEHEHHe. MaciisiHas W BajepHaHoBas KHCJIOTBI, MX IPUMEHEHUE.
[TanbMUTHHOBAS M CTEAPUHOBAs KHCIOTHL. OTWiI(opMuaT, STHIAIETAT,
aMuIaLeTaTel, UX IpuMeHeHue. Aneramui. ModeBHHaA, IOJydYeHHE,
CBOMCTBA U IPUMEHEHHE.

OnHOOCHOBHBIE HEHACBILIEHHbIE KapOOHOBBIE KUCIOThL. OOmas ¢opmyia
coctaBa. Du3nyecKHUe CBOMCTBA. XHMHYECKHE CBOWCTBA, OOIIHE C
IpENeIbHBIMA  KHCIOTaMH W HEHACBILEHHBIMH  YIJIIEBOJOPOLAMMU
(muccoumanus, coieoOpa3zoBaHHe, 0OOpa30BaHUE MPOU3BOIHBIX KHUCIOT,
IPUCOEIUHEHNE BOJOpPOJa U TajoreHoB). OTHOIIEHHWE K OKHUCIIECHUIO.
OtpenbHble NpPEACTAaBUTENN. AKPUIOBas U METAKpUIIOBAas KHUCIOTBI, HUX
3GUpPbl M HUTPWIbI, OPraHUYECKOE CTEKJO, OJIEMHOBAasA, JMHOJIEBas MU
JIMHOJIEHOBAsI KMCIIOTBHI.

XKupsl. PacnpoctpaHeHune XKMpOB B IpHpoOJE; HUX Kiaccupukanus,
CTpO€HHE, COCTaB U HOMeHKJaTypa. llomyueHue xupoB u (usmueckue
cBoiicTBa. Macna. X¥UMHUYECKHE CBOMCTBA: OMbUICHHUE (IEI0YaMH, BOJOM,
depmeHnTamn), ruiporenusanus. Maprapus. Beicbixatomnye macina; oauda.
ITporopkanue xupoB. Msina, MbulOBapeHue; creapuH. lloHatne o
CUHTETHUYECKHUX MOIOIUX CPE/ICTBAX.

JIByXOCHOBHbBIE HachIIleHHbIe KHUCIOThL. OOmas ¢opMmyna cocrasa.
@dusznueckue M XHMHYECKHE CBOWCTBAa. Peakuum, XapakTepHble U1
JIBYXOCHOBHBIX KHCJIOT: JIeKapOOKCUIMPOBaHUE, oOpa3oBaHue
HUKINYECKUX POU3BOIHBIX (IIATU- U IIECTUYICHHbIE LUKIIbI). OTaeNbHbIE
npencrasutenu. llaBeneBas KucloTa, MOJIyYE€HUE M IPUMEHEHUE.
Okxcanatel. ManioHOBasi KUCIIOTa; MaJOHOBBIN (Hp, MOJBHKHOCTH ATOMOB
BOJIOPOJIa B METUJIEHOBOM IpyIIe MaJOHOBOro 3¢upa. SIHTapHas KUCIOTa,
AQHTUJIPUJT SIHTAPHOW KHUCIIOTHI; CYKIMHUMHJI. AJUINMHOBas KUCIIOTa, €€
CUHTE3 U IPUMEHEHHE.

JIByXOCHOBHBIE HEHACBHIIEHHbIE KapOOHOBBIE KHUCJIOTBI.
OTueHAnKapOoOHOBas KHCIOTAa; LUC-TpaHC-U30Mepus; (¢ymapoBas H
MaJeMHOBas KHCJOTHI, WX B3aUMHOE MpEBpallleHHue, pa3nyus B
(bU3MUeCKUX U XUMHUYECKUX CBOMCTBaX.

Okcukucnotel. Knaccudukamuss u  HomeHkiatypa. [lonarue 00
OCHOBHOCTM M aToMHOcTH. M3omepus. CrnocoObl mMoiyuyeHHs U3
MHOT0aTOMHBIX CIIUPTOB, u3 raJloreHo3aMeIleHHbIX KHCJIOT,
[IUAHTUIPUHOBBIM CUHTE30M. XUMHUeckue cBoiicTBa. OcobeHHoctu o-, 3-,
Y-OKCUKHCIOT. JIakTuABI ¥ TaKTOHBL. ONTHYECKast aKTUBHOCTh OKCUKHCIIOT.
OnTuueckasi (3epkajibHasi) U30MEPHUS; aCUMMETPUYECKHI aToM Yriiepoja.
Mornoynas kucnora (Tpu (opMbl); palemMar U ONTHUYECKUE aHTUIIOMAbI, UX
CBOICTBa; MPOEKIIMOHHbBIE (POPMYJIbI ONTHYECKUX HM30MepoB. [IpuMeHeHue
MOJIOYHOM  KHUCIOThl. BuHHasg KuciIoTa M €€  CTepeoU30MEepHs
(mpoekuoHHbIE POPMYJIIBI U30MEPOB U IJIOCKOCTh cuMMeTpun). Otnudne
paieMaToB OT Me30()OpMbl (BUHHOKAMEHHAas, BUHHAs, BUHOTpajJHAs M
ME30BHHHAsl KHUCJIOTHI). XHUMHYECKHE CBOHCTBA BHHHOW KHCIIOTHI;
TapTpaThl, CErHETOBHl  coyid, (erauHroBa  KuUAKOCTh.  CrocoObl
pacIIeTuIeHHs panemMaroB (XMMHYECKuH, Xpomatorpaduyeckui,
ounoxumuueckuit; padbotsl [lactepa). JInMoHHAs KUCIOTA.

Anpaerune- U KetokucioTel. Knaccudukanums. ['mmoxcaneBas u
MIUPOBUHOTPAJHAs KHUCIOTHI, UX XUMHUYECKHE CBOMCTBA. ALIETOYKCYCHail
KHCIIOTa, €€ KETOHHOE M KHCIOTHOe pacmeruieHne. Kero-eHonpHas
TayTOMEpHs KaK Pa3HOBUIHOCTh CTPYKTYpPHOU H30oMepuHu (TICEeBIOMEpUS U
JnecMoTpornus). JIBOMCTBEHHOCTh XWMHUYECKHX CBOWCTB alleTOYKCYCHOTO
sdpupa. Crabunuzanus eHOIbHON (HOPMBI B alleTOYKCYCHOM 3(upe ImyTem
00pa30BaHys BHYTPEHHEH HUKIMYECKON ()OPMBI U T, T-CONPSIKEHUSI.




Yraesoasl

VYrneBoabl kak ocolasi rpyIina OKCUaIbAECTUIOB U OKCUKETOHOB. 3HaYCHHE
VIIIEBOJIOB B IPUPOJIC U B IPOMBINIIICHHOCTH. Knaccudukanus yrieBoaoB.
dopmyJibl cocTaBa MOHO3, OM03 U MOJINO3.

ITpocteie yrimeBoabl (mpocTslie caxapa). MoHocaxapuabl (MoHO3bI). IIpo-
cTeillline TNpeacTaBUTENU: TIII0K03a, rajakrosa, ¢pykrosa. OnTtuueckas
M30MEpHUsl MOHO3. 3aBUCHMOCTh YMCIIa CTEPEOU30MEPHBIX (OPM OT YHCIa
ACUMMETPUYECKUX aTOMOB YIJIepo/a B LEMHBIX U KOJbYATBIX CTPYKTYpaX.
AHTUnONBI, Auactepeome-pol. Tayromepuss MoHo3. @opmyinsl duniepa u
Komnmu— Tonnenca. KonpyaTo-nienHasi, WM LHUKJIO-OKCO-TayTOMEPHSI.
dopmyna  Xeyopca. Myrtaporanuss  MOHO3; 0O- U [-hopMbr;
noJtyaneTaibHbli (TJIMKO3UIHBIN) THAPOKCHI. MOHO3bI, HX HaX0XJICHUE B
IpUpoJie U MpUMEHeHHe, Ononorndeckoe 3HaueHue. CrocoObl MoTydeHus:
THIPOJIU30M TMOJH03 U 0Mo3, KoHJeHcauuel dopmanpaeruga (A.M.
bytiepoB). Xumuueckue CBOHCTBA MOHO3: OKHUCJIEHHE B HEUTpaJIbHOM,
KHCIION M WIENIOYHOM cpenax; oOpa3oBaHUE 03a30HOB, TIUKO3UIOB;
SNUMEPbI, HUX I[pPEeBpalleHUe M[OJ BiIusHUEM uienoueld. Peaxnus
CenuBanoBa. OrtnenbHble TpeAacTaBuTend. [leHTO3bl; 00pazoBaHue
bypbypoma. D- u L-pubo3sl. D-Jle3okcupuboza. ['eKCO3bI: TIIFOKO3a,
rajaktos3a, pyKkro3a. Y pOHOBbBIE KUCIIOTHI.

CnoxHble yrieBoJpl (CIOXKHBIE caxapa), IOJMCaxapu/bl, I1OJIHO3bI.
Knaccudukanms monwo3. buoswsl (amcaxapujsl); CcTpoeHue OHO3 Ha
MIpUMEPE MOJIOYHOTO (JIAKTO03a), COJIOI0OBOTO (MaJIbTO3a) U CBEKJIOBUYHOTO
(caxapoza) CaxapoB. [TMKO3MIO-TJIOKO3bI (ManbTO3a, JaKTO3a H
TJIMKO3UJI0-TIIOKO3UABl  (caxaposa). Tayromepuss OHO3 C TJIMKO3UIO-
TIIIOKO3HOU cBsi3bt0. MHBepcus caxaposbl. OTiHYnMe XMMHUYECKHX CBONCTB
BOCCTAHABJIMBAIOLIMX W HEBOCCTAaHABJIMBAIOIIMX JMCaXapuaoB. Breicuiue
nonucaxapuasl. Pacnpoctpanenue B mnpupone. CTpoeHHE Kpaxmana u
[JIMKOTeHa, CBOMCTBAa U OMoJIornyeckasl akTUBHOCTh. Llemtonosa, otinuuue
ee oT kpaxmana. [IpocTeie u cioxHbIe F3GUPHI 1eUTH0103bl. Kommokcunus,
MAPOKCUJINH, KOJIJIOJIUW; OE3bIMHBIM TOPOX, HUTPOJIAKH, alleTaTHHIN
HIEJIK; KCAHTOT€HAThI KJIETYaTKH, BUCKO3a.

COEIVMHEHUV A, COOEPXAILIMWE A30T

AMMHBI

Knaccudpukanus, wu3zomepus © HOMEHKIarypa amMuHOB. (CrocoObl
MOJTyYeHUs] aMUHOB M3 TaJIOTEHOMPOU3BOAHBIX U aMMuaka (o ['odmany),
BOCCTaHOBJICHUEM HHUTPOCOETNHECHUH. dusnyeckue CBOICTBA.
XUMHYECKUE  CBOMCTBA.  ODIJEKTPOHHOE  CTPOCHHE  aMHUHOTPYIIIHI.
OCHOBHOCTB; CpaBHEHHME OCHOBHBIX CBONCTB aMMHaKa, IEPBUYHBIX,
BTOPUYHBIX U TPETUUHBIX AMUHOB C a30TUCTOM KUCIOTOH, alKHMINPOBAHUE
" alMINPOBAHUE. OtnensHbIe MPEICTABUTEIH. MeTtnnamuH,
TPUMETUIIAMUH, COJIM YETBEPTUYHBIX aMMOHHUEBBIX OCHOBaHUH. /[naMuHBI:
TeTpa- NeHTa- U TeKCAMUTEICHINaMUHBI.

AMHHOCTIMPTHI

DTaHOJIAaMUH; TTOJIy4YEHHE, CBOMCTBA U MPUMEHEHHE. XOJINH; CTPOCHHE, Er0
Oouonorudeckas M ¢u3MoIOrHYecKas poiib; aneTwixonuH. Kedamuuel u
JICIIUTHHBI; CTPOCHHE, OMOIOTHYeCKast aKTUBHOCTb.

AMUHOKHUCIIOTBI

Knaccudukanus u HOMEHKIaTypa aMUHOKUCIOT. M3oMepus (CTpyKTypHast
U ONTHYECKAas, OINTHYECKAass AaKTUBHOCTHh 0-aMHUHOKHUCIOT). CrmocoOsl
MOJYYEeHHUs: TUAPOIU30M OEJIKOBBIX BEIIECTB, W3 TaJOr€HOKHCIOT H
aMMHuaka, LHaHTHAPUHOBBIM  CHHTE30M.  @Dusnyeckue  CBOMWCTBA.
Bonmoponnesie  CBSI3M B aMHHOKHCIIOTaX. XHMHUYECKHME  CBOMCTBA:
aM(bOTepHOCTb, OUIONIAPHBbIE MOHBI, BHYTPUKOMILJIEKCHBIE MEJIHbIE COJIH.
Peakuuu, ornuyaromue o-, B- ¥ y-aMHHOKUCIOTHL. JIMKETO-TUTIepa3suHbl U
naktampl. llenTuaHas cBsI3b W MENTHABI, TMOHSATHE O TOJUIENTUIAX.




OtpenbHble TpeAcTaBUTENH. [ JWIWMH, allaHWH; aclmaparuHoBas U
[JIyTaMHHOBAs KUCIIOTHI (acraparuH U riIyTaMuH); JIU3UH, IIUCTEUH, CEPUH.
KAPBOIUKJIMYECKUE COEAMHEHUA
AJIMIUKIIMYECKUE YTIJIEBOAOPOABI U X ITPOU3BOAHBIE
Ob6mas dopmyna mukiaonapa@uHoOB (IMKIOATKAHOB), Kiaccuukamus u
HOMeHKJaTypa. ['mnore3a baliepa 0 MpOYHOCTH UHMKIOB; YCTOMYHMBOCTH
IATU- W IIECTUWIECHHBIX LMKIJIOB; YIVIBl HANpsHKEHUs. XHUMHUYECKUE
cBoMCTBa: peaknus ¢ 6pomom, neruaporennsanus (H.J. 3enuHckmif).
APOMATHNYECKUE YTJIEBOJOPO/IbI 1 UX ITPOU3BOHBIE

ApoMaTudecKue yriieBoA0pO/ b
'omonornyeckuit psag 6enszona. O6mas hopMyna cocraBa, HOMEHKIIATYpa,
uzomepus. [lonstue «apomaruueckuil Xxapakrep». JIEKTPOHHOE CTPOSHHE
OeH3oMa, CTpPyKTypa G- U T-cBs3eil; B dopmyne Kekyne emunas -
MOJIEKYJIsIpHAsi OpOUTAIb.

Crioco0b1 nosryueHust OeH305a U ero TOMOJIOTOB: U3 YISl U HEe(TH,
U3 OKUPHBIX M anuiukiandeckux yriaesogoponoB (H.J. 3emunckuit),
peakuusimu  @urrura u  Ppupens—Kpadrca. Ddusmueckue cBoicTBa.
XUMUYEeCKUEe CBOMCTBA. ApOMaTUYECKHE CBOMCTBA:  yCTONYHMBOCTH
OCH30JPHOIO SJpa K PEAKIMUSAM OKHUCICHHMS] U NPUCOEIWHEHUS; YCIOBUS
MPOTEKaHUs JTUX peakiui. XapakTepHble peaKIuu JUisi OEH30JIBHOTO
KOJblla — pEeakUHUU SIIEKTPOPUIBHOIO 3aMEUICHMs: TajJouJupOBaHUE,
HUTPOBaHUE, CyIb(QUPOBAaHUE, ATKUIUPOBaHUE, anuiaupoBanue. OpueH-
TUpPYIOLIUE AeUCcTBUS 3amecTuTenei 1-ro u 2-ro pona. 3amecturenu 1-ro u
2-ro poga. OtaenbHble npeacTaBuTeny. benson, Tomyor.
I[MTPOU3BOJHBIE APOMATUYECKUX YTJIEBOJJOPO/10B
["anouHbIe apuiIbl
VYcnoBus M MeXaHU3M TaJOUAMPOBAaHUS B sAApe U OOKOBOW LiEmu.
OpueHranus 3amenieHus B sape. Pusndeckue cporictBa. CpaBHUTEIbHAS
MOJBWKHOCTh TajoreHa B sjape U OokoBoi 1menu. XiopOeH3om |
XJIOPUCTBIM OCH3MIT; pa3IMuus B XUMHUECKUX CBOWCTBAX.
Hurtpocoennuenus
VYcnoBust 1 MEXaHU3M HUTPOBAHUSA B siipe M OOKOBOHM LIENH; HUTPYIOIIAs
cMech (poJib CepHON KHUCIOTHI). BinsHUE HUTPOTrpYMIbl HA PEAKIIHOHHYIO
CHOCOOHOCTh OEH30JIBHOTO si/ipa. XMMHUYECKHE CBOMCTBA; BOCCTAHOBIICHUE
B KHCJIOW MW IIEJTOYHON cpenax (BOCCTAHOBJIEHHWE HUTPOOEH30Ja 10
3UHUHY).
Cynb(hOKHCIOTHI
VYcnoBust M MeXaHu3M Cyidb(QHUpOBaHHsS O€H301a W €ro TOMOJIOTOB.
Mexanusm 00pa3oBaHus Cyab(QUPYIONIEro areHTa; 00paTUMOCTh PEAKIUH;
BIUSHUE KOHIIEHTpAMM CEpHON KucaoThl. PDusnueckue CBOMCTBA.
XWMHUYECKHE CBOMCTBA: KHCIOTHOCTh, COJIe0Opa3oBaHue, OOpa3OBaHHE
XJIOPAHTUAPHUIOB U CYIb(HaMHJIOB.
Oxkcucoenvnenus (peHomb)
Opnoaromuble  QenHosbl.  OmnpeneneHue, kiaccupukanus  (EHONIOB.
[TpombinieHHble  crOcOObI MOJydeHus: ¢eHojla U3 KaMEeHHOYTOJIbHOM
cMoutbl, u3 u3onpomnmideH3ona (meroq Cepreea). OuU3MUYECKHE CBONCTBA
(aHTHCenTHYECKHE  CBOIicTBa). XWMHYECKHE CBOWCTBAa.  BnmsHue
OKCUTPYIIBl Ha pEeaKklUHOHHYI0 CHocoOHocTh. KucnoTHble CcBOMCTBA.
Peakiun TuApOKCHIBHON TpyMIibl, 00pa3oBaHHe (PEHOJATOB, MPOCTHIX H
CIOXHBIX 3(upoB. Peakuuu >1eKTpoUIBHOIO 3aMeUIeHUuss B sApe
(HUTpOBaHME, TaJOUAMPOBAHUE); OpUEHTALUs 3amelieHHd. DeHois, ero
npocteie 3¢upsl (aHU301 U audeHmwIoBbt 3¢up). Hutpodenonsr; nuk-
pUHOBas  KHCJOTa, TNHKpaTel.  DeHoaPopManIbAEruIHbIE  CMOJIBL
KaTtnoHUTHI 1 aHHOHUTBHI.
JIByxatomuble U TpexaroMmHuble ¢eHonbl. Kinaccuduxanms. [TupokarexuH,
pEe30pUMH ¥ TUAPOXHWHOH, WX TPOU3BOJHBIE, OHOJOTHYECKOE U




IIPAKTUYECKOE 3HAuYEHHUE. [Tuporamnon, OKCUTHJIPOXUHOH u
GIIOPOrIIONNH; UX IPUMEHEHHE. AHTHOKCHIAHTHI.

Cnuptel apoMatudeckoro psiga. bensunoBslii cnupT. CpaBHEHHE €ro
CBOMCTB €O cBoicTBaMHU (peHoJI0B. KrciaoTHbIe CBOMCTBA.

Anbaeruzipl, KETOHbI ApOMAaTUYECKOIO psJia

ben3oitHbIil  anmpierua: MOJNYYCHHE, CBOWCTBA (OKUCIEHHUE, pPeaKIus
Kannunnapo). Ilomyuenue keroHoB 1o cmocol0y Ppunens-Kpadrea.
AneroeHoH, 6eH30()eHOH; X MPUMECHECHHE.

Apomarnyeckire KapOOHOBbIE KHCIOTHI

OaHOOCHOBHBIE apoMaTHYeCKHe KHUCIOTHL. PacripocTtpaHeHue B mpupo/e.
[TonydyeHue OKUCIEHHEM TOMOJIOTOB OEH30J1a, apOMAaTUYECKUX CHUPTOB H
anbAerusioB. beHs3oitHas kucinora u ee cBoiicTBa. CpaBHEHHE KHCIIOTHBIX
CBOWCTB YKCYCHOM H OeH3oiHOW KucioT. Comu u 3¢pupsl OeH30iMHOM
KHUCJIOTBI. XJIOPUCTBIA O€H30WMJI, OCH30WHBIM aHTHAPUI, OCH3aMM/I.
Peaxiun 31eKrpomuiIbHOTO 3aMEIICHUS B SIIPE U MX OPUECHTAIHS.
JIByXOCHOBHBIE apoMaTU4YecKue KUCIoThl. DTaneBbie KUCIOTHL. [lomyuenue
¢draneBoil KUCIOTH W3 HadranwHa; (raneBblii aHruaApua U QraauMu.
Humetundranar wu apyrue ankwidranatel. [nudraneBas cmona.
TepedTaneBast KUCIOTa U JTABCAH.

®enonokucnorel. CanuuminoBas kuciora. CaauIHIOBOKUCIBIA HATpUil.
["anoBas kMCI0Ta, HOHATHE O TAHHUHE; 1yOUJIbHBIE BELIECTBA.
ApoMaTuyecKkue aMUHbI

Homenknarypa u knaccupukanus aMUHOB (TIE€pBUYHBIE, BTOpPUYHBIE,
Tpetuunbie). [lonmydenne BoccTaHoBieHHeM HuTpocoenunenuii (H.H.
3unuH). OU3nYecKue U XUMUYECKUE CBOMCTBA. BiusHue aMuHOrpyNmbl B
apoMaTHYeCKOM siApe Ha XuMudeckue cBoiicTBa. OCHOBHBIE CBOWCTBA,
peakmuu coseoOpa3oBaHus. AJNKWIUPOBAHHE W alMiIupoBaHue. Peakuuu
ANIEKTPO(QUIBHOTO  3aMEIIeHUs B  OCH30JbHOM  sJipe, OpHEHTAIMs
3amenieHnit. Oxucnenune. AHwinH. Cynbhoanwiunel. CynbhaHuaoBast
KHCIIO0Ta; CyIb(haMHIHbIE TpenapaThl.

ApomMaTudecKkue 11a3o- 1 a30C0eIMHEHUs

CrpoeHue coneil AMa30HUSA U AMA30TaTOB. Peakuny C BBIIEIECHUEM a30Ta
(3amelieHre Iua3orpyIbl Ha THAPOKCHII, peakius 3aHaMelnepa); peakiuu
0e3 BblAeNeHHs a3ora (codyeTaHMe C aMUHaMM U (peHomamu,
BOCCTAHOBJIEHME). A30KpacuTenu. MeTunopaHxk, NpPUUYMHA H3MEHEHUS
OKpPACKH B KHCIJIOH CpeJe.

MHOI'OAAEPHBIE COEAMHEHUA

Hadramuu. CrpoeHue, paBHOLUEHHOCTb JIByX OEH30JIBHBIX KOJIELL.
N3omepust npousBoaHbIX HadranuHa. [lonydyenne HadranuHa; pusndeckue
cBoiicTBa. XMMHUYECKHE CBOMCTBA: aKTUBHOCTh 0O-TI0JI0KeHUs. [lomyuenue
o-, [-ramoreHo- W HUTpoHaPTAIMHOB. BoccTaHOBIEHHWE W OKHCICHUE
HadTanuHa. TeTpanun u aekanuH. Peakiun 31eKTpopUILHOTO 3aMeleHHMS;
MECTO BCTYIUIEHHMSI 3aMecTHTeNss B HadTaiuHoBoe sapo. Ilpumenenue
HaTalMHa W €ro Npou3BOAHBIX.AHTpaneH. CTpoeHHe, HAaXOXJECHUE B
npupoJe. AKTUBHOCTh ME30-TIOJI0KEHUs. Peaknnn okucieHns. Anu3apuH.
O®enantped. Ctpoenue. buosormyeckoe 3HA4Y€HHE  MPOU3BOIAHBIX
¢enantpena. Ilonarue o crepoupax, BUTaMHHAxX rpynmbl D, momoBbIx
ropmoHax. KaHiieporensele BelecTna

I'ETEPOLIUKJIMYECKUE COEJVUHEHUW A

I[TATUYJIEHHBIE TETEPOHUKIIMYECKWE COEAMHEHUA
CrpoeHre MATUWIEHHBIX TIeTePOLUKIOB (apoMaTHYeCKH Xapakrtep);
B3auMHOe mpeBpanieHue rereporukioB  (FO.K. IOpweB). Dypan.
Terparuapodypan. @ypdypon, ero mnpumeHeHue. TuodeH U nUPPOIL.
[Mupponuoun. HMwmupazon; OuONIOTHYECKOE 3HAYEHUE MPOU3BOTHBIX
UMUJA30J1a; TacTUOUH M ructamuH. Terpanupponsl. CTpoeHue re-
MoroomHa W ero (QYHKOMS B OpPraHu3Me; XJOpoQWI, €ro




¢uznonoruueckas Gynkuusa. Mugon. Ctpoenue. I'eTepoaykCuH; pocTOBbIE
BeulecTBa. TpunrodaH, TPUOTAMHUH, UX OMOJIOTHYECKOE 3HAUCHHE.
HECTUYJIEHHBIE 'TETEPOLIMKJIMYECKUWE COEAMHEHU A
[Tupuaun. CTpoeHue, TONyYEHHE MUPUIUHOBBIX OCHOBAaHHUM U3
KaMEHHOYTOJbHONH  cMouibl.  Peakmum  conmeoOpazoBanusi.  Peaxium
THIPUPOBAaHUSl MNHUpUAMHA; TunepuauH. I[IpousBogHble nupuaMHA U
NUMNepUInHa, UX OMONOTHYecKas akTUBHOCTh. HUKOTHHOBAs KHCIIOTA U €€
amu/ (ButamuH PP).

XunomuH. (OO6o3HaueHuss atomMoB B siape. (OCHOBHBIE CBOWCTBA.
[Tpumenenue. Ilupumuaun, ero crpoenue. [lupuMuIMHOBBIE OCHOBAHUS
(2,6-AMOKCHITUPUMHINH), TIUTO3HH (6-aMHHO-2-OKCUITUPUMUINH), TUMHH
(5-meTwn-2,6-nuokcunupumuaut). Ilypun, amenuH, ryaHuH. CTpoeHHE.
IlypunoBbIe OCHOBaHusl. MoudeBas Kuciora.

IIpuMepsI TeCTOBBIX 3aIaHUI
1. DnexTpoHHas hopmyia aHuOHA Opoma:
1) [Ne]2s?2p*; 2) [Ar3d'%4s?4p®; 3) [Ar3d'%4s?4p®; 4) [Ar3d'%|4s?4p®5d.
2. Css3u B MoJiekyiie 6emoro docdopa
1) KOBaJICHTHEIE; 2) NOHHBIE; 3) c; 4) .
3. Cwiibl, ICUCTBYIOIIME MEXKY MOJIEKYJIaMHU XJIopa
1) Bonopoausle ; 2) koBaneHTHble; 3) Ban-nep-BaanbcoBble; 4) mossipHble.

4. Tun KPUCTAJUTNYCCKOM PEIIETKH KPEMHHUS:
1) aToMHBIH; 2) MOHHBIN; 3) METAITUYECKHM;  4) MOJNEKYJISPHBIN.

5. Mo 3HauenusM A;G°9g peakuuii onpeaenuTe, Kakoil OKCU B KaXKJI0M Ha0ope U3 ABYX peakuui
obnanaer 601€e OCHOBHBIMHU CBOWCTBAMHU:
a) Al,O3(y + 3SO3() = Alx(SO4)3¢); ArGC208 = — 405 x/Ix
T|203(T) + 3803@ = T|2(804)3(T); AG®98 = — 442 x]Ix
6) GBaO(T) + P4010(T) = 25&3(PO4)2(T); AfG®98 = — 1728 kJ[x
6Ca0w) + P4O1op) = 2Ca3(PO4)2@y; ArG®208 = — 1456 xJIx
6. Ucnionw3ys 3nauenus OB nmoTeHInanioB, yCTaHOBHUTE, B KAKOM (KaKuX) CIydasx pacTBop,
COJIepKalIvil OJHOBPEMEHHO CIIEIYIOIINE BEUIECTBA, IPUTOTOBUTD HENb3S:
1) nepmaHraHar Kajuus u cylbQUT Kanus; 2) IepMaHTraHatT Kajus U cylbdar Kanus;
3) a30THYIO KUCIOTY U cepoBoiopo; 4) rekcaruapokcoxpomar (I11) kamus u 6pom.
7. Ilpu yBenM4eHUY 3HAYEHWS PABHOBECHOW KOHLICHTPALIMU JUOKCH/IA YIJIEPO/Ia B UETHIPE pa3a
PaBHOBECHAsI KOHLIEHTPALMs MOHOOKCUA YIiIepoaa
1) He u3MeHUTCs; 2) YBEIMUUTCS B YETHIPE pa3a; 3) YMEHBIIUTCS B YETHIPE pasa;
4) yBenU4YUTCS B JIBa pa3a; 5) yMEHBUIUTCS B JIBa pasa.
8. He npoBo/is BEIUMCIIEHHUI PACIOIO0KUTE BEIIECTBA KaX/10r0 HAbOopa B MOPSJIKE YBEIUYEHUS X
pacTBOPUMOCTH B BOJIE:
1) AgCl, AgBr, Agl; 2) Ag,COs, AgoSO4, AgoCrOy;  3) PbS, PbSOy, PhCrO,,
9. U3 npuBeieHHBIX BEUIECTB CaMOIl CHIIbHOM KUCIIOTOM SIBISETCS:
1) HBrO; 2) HCN; 3) H3POy4; 4) HNOy; 5) H,S.
10. CycrnieH3uro cepbl Sg B BOJIE MOKHO OKHCIUTH 10 CEPHOUM KUCIIOTHI
1. Xnopowm; 2. A30THOHN KHCJIOTOH; 3. bopHo#i KHCIOTOH; 4. PactBOpOM MeIHOrO
KyIopoca.
IIpumepsl 3agaHuii HA COOTBETCTBHE HJIH NOCJIEA0BATEIBHOCTD
1. Vcnionb3yst cripaBOYHbIE JaHHBIE, PACIIOIO0KHUTE IPOTOIUTHI B OPS/IKE YBETUUEHUS X
OCHOBHOCTH MO OTHOIIEHHUIO K Boze npu 25 °C:
AsO;*, COs™, NOs~, PO,*, SO5*, SO/
2. YcTaHOBUTE COOTBETCTBUE MEXy (OpMYJION BellecTBa M KjaccoM (TpYyNIoi) HEOPraHMYeCKuX
COCTMHEHUH, K KOTOPOMY(-0i) OHO TTPUHAIJICIKHUT.

HA3BAHUWE BEIIECTBA KIJIACC (I'PVYIIITIA) COEI[I/IHEHI/Iﬁ
A) KHSOg; 1) xucnas conb,
B) (NH4)2 SOy; 2) aM(OTEepHBII TUAPOKCHUT;

B) (CuOH),COs3; 3) cpenHss Cob,




') Zn(OH),, 4) OCHOBHAs COJIb.
3anuIuTe B OTBET LUQPBI, PACIIOI0KHB HX B IIOPSIKE, COOTBETCTBYIOIIEM OyKBaM:
A b B T

IIpumepsbl 3a1aHMii ¢ pa3BepHYTHIM 0TBETOM

1. Tans! BemectBa: hocdop, XJI0p, BOAHBIE PACTBOPBI CEPHONM KUCIOTHI M THAPOKCHIA KaTUs.
Hanumumre ypaBHEHHS 4YeTBIPEX BO3MOXHBIX PpEAKIUil MEXAYy BCEMH IPEATI0KEHHBIMU

BEILIECTBAMM, HE ITOBTOPSISI [Taphl pEareHTOB.

2. Hannmmre ypaBHEHHs pEaKIHid, C MOMOINBIO KOTOPBIX MOXXHO OCYIIECTBHTBH CJEIYIOIINE

IPEBPALLCHUSL:

CH, ‘' >C,H, —<f sCH,—S > X tNaoH v +Be y 7  YKaKATC
Ha3BaHUs BCeX BeIIECTB. B ypaBHEHMAX IpUBEIUTE CTPYKTYpHble (GOPMYJbl OpraHUYECKHX
BEIIIECTB.

3. [lns HeTpanu3anuy CMeCcH YKCYCHOM KMCIOThI U (peHosa morpeboBanock 57,7 M pacTBopa ¢
MaccoBoi nojei rumpokcuaa kamus 13% (twutotHocts 1,12 rv/mm). Ilpu neiicTBuu Ha Takyroo ke
cMech OpOMHOM BOJIbI BbINall ocafok Maccoi 33,1 r. Haiiaure Macchl eHos1a U YKCYCHON KUCIOTBI
B UCXO/IHOM cMecH. B oTBeTe 3anuimmTe ypaBHEHHS PeaKifid, KOTOPbIe YKa3aHbl B YCIOBHHU 33/1a4H,
U TpUBEAUTE BCE HEOOXOJMMbIE BBIUMCIEHUS (YyKa3blBaiiTe €IMHUIBI H3MEPEHUS HCKOMBIX
(bu3NYECKUX BEJINYMH).
4.1lpn mnpoKaquBaHUM KaJbLIMEBOM COJNM KapOOHOBOW KHUCIIOTHI IOJYYWIM OpraHHUYecKoe
BELIECTBO, coaeprkaiiee 69,76 % yrnepona u 18,60 % xucnopoza.
Ha ocHOBaHMM JJaHHBIX YCIIOBUS 3a/1a4U:
1. TlpousBeauTe BBIYHCICHHSA, HEOOXOIUMBIC JJISI YCTAHOBIICHUS MOJEKYISIPHOW (HOPMYJIBI
OpPIraHUYECKOTO BEILECTBA;
2. 3anummTe MOJEKYISIPHYI0 (GOpMyITy HCXOIHOTO OPTaHMYECKOTO BEIIECTBA,
3. CoctaBbTe CTPYKTYpHYIO (DOpMyny 3TOTO BELIECTBA, KOTOpas OJHO3HAYHO OTpa’kaer
TIOPSI/IOK CBSI3U aTOMOB B €T0 MOJIEKYJIE;
4. HanumuTte ypaBHEHHE pEaKLMU MOJYyYEHHsS OSTOro BeLIeCTBa IPH MPOKAIMBAHUU
KaJIbIIUEBOM cOIM KapOOHOBOM KHUCIIOTHI, UCIIOJIb3Ys CTPYKTYPHBIE (DOPMYJIIbI OpraHUUECKUX
BEIIIECTB.
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