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AJikanbl. ['oMonorn4eckuil psa, HOMEHKIATypa M M30MEpPHs, aJKWIbHblE paaukaibl. [IpuponHsie
HCTOYHUKHU ajKaHOB. OCHOBHBIE CLIOCOOBI OJTYUYEHUS: THAPUPOBAHUE HENPEEIbHBIX YIIIEBOAOPOIOB,
CHUHTE3bl M3 TaJOreHaJKaHOB (BOCCTAHOBJEHHE, B3aMMOJIEHCTBHE C METAUIAMU M MeTall-
OPTraHMYECKUMU  COCJAMHEHHUSMHU),  BOCCTAHOBJICHHME  KHCIOPOACOACPKAIIUX  COCTUHEHHH,
MpPEeBpAICHUS COJe KapOOHOBBIX KHUCIOT. [IpOMBIIUICHHBI CHHTE3 aJKaHOB. AJKWJIMPOBAHHE
alKeHOB ajkaHamu. [IpocTpaHCTBEHHOE CTPOEHKE AJIKaHOB: BpalllaTelbHasi H30MepHsi, KOH(OopMaLuu
U UX OTHOCUTENbHAsl PHEprus. XMMHUYECKHE CBOMCTBA ajJKaHOB KaK OCHOBA METOJOB IepepadOTKU
YTIEBOJOPOAHOTO ChIpbs. ['OMONUTHYECKUIT pa3phbiB CBS3EH: CBOOOIHBIC aJKWUIbHBIC PAIUKAIBI, UX
JIEKTPOHHOE CTPOEHHE W OTHOCHTEIbHAs CTaOWJIBHOCTH, BIUSHME HAa OTHOCUTENBHYIO JIETKOCThH
paspbiBa CBsi3el B ajKaHax; IEMHbIE CBOOOJHOPATUKAIBHBIC PEaKIMH aJKaHOB (TaJOreHUPOBaHUE,
OKHCJIEHHE, HUTPOBaHHE, CYJIb()OXIOPUPOBAHNUE U CYIb(OOKHCIECHUE, TEPMUUECKHUE MPEBPALICHUS).
'eTeponuTuyeckuii paspbiB CBSI3€W: MPOSIBICHUE aJKaHAMU OCHOBHOCTH IpPH B3aUMOJEHCTBUH C
CYNEpKUCIOTaMH, KapOOKAaTUOHBI, UX 3JIEKTPOHHOE CTPOEHHUE, MPEACTABIECHUE O P,G-CONPSKEHHUH,
OCHOBHBIE THUIIbI IIPEBpAlICHUs] KapOOKATHOHOB, CYyNEpKHUCIOTHAs XUMHUs ankaHoB. Karanurtuueckue
MIPOLIECCHI NTePepadOTKH U OCHOBHBIE MMyTH MCIIOIH30BAHMS HACHIIIEHHBIX YTIEBOIOPOIOB.
Hukaoankanbl. Knaccupukanus u HomeHkiatypa. OOpa3oBaHue IMKIOB B XOJ€ TEPMHUYECKUX U
KaTAIUTUYECKUX IIPEBPALLCHUN aJIKaHOB, JUCHOBBIM CUHTE3, THIPUPOBAHUE LUKIIOATIKEHOB U APEHOB,
B3aMMOJICICTBUE AJKEHOB C AMazomeTaHoM. lIpencraBiieHus 0 METOIAaxX IMOCTPOEHUsS HACBINICHHBIX
LUMKIOB C HCIOJb30BaHWEM OM(YHKIMOHAIBHBIX MPOU3BOJIHBIX aJKaHOB (JAMraJoreHajJKaHbl,
TUKapOOHOBBIE KUCIOTHI). OTHOCUTENIbHAS YCTOMYUBOCTD IIUKIIOB U €€ MPOSBICHUS B MPEBPALICHUSIX
LUKJIOAIKAHOB, CIEIU(pHKAa XUMHUYECKHX CBOMCTB IHMKiIonponaHa. CTepeoXMMHUYECKH aHaIu3
NPUYUH PA3IUYHON YCTOWYMBOCTH HUKIOB. KoHpOpManumum NHMKIOTeKCaHAa W €ro IPOM3BOTHBIX.
I'eomerprueckas m3omepusd. lIpencraBieHuss 0 MONMIMKINYECKUX HACBIIIEHHBIX YIVIEBOJOPOJAX MU
MOJIM3IpaHax, alaMaHTaH, ajaMas3.

HeHnacbllmeHHbIE YIJIEBOAOPO/bI

AJikeHbl. ['oMonoruueckue psjibl, ©3oMepusi, HomeHkiarypa. CrnocoObl 00pa3oBaHUs ABOWHOM CBS3U:
(parMeHTaMs M JIETHAPUPOBAHUE AIKAHOB B UX TEPMUYECKUX W KATATUTUYECKUX IMPEBPAIICHUSX,
YaCTUYHOE THUAPUPOBAHHWE TPOMHOW CBSI3U, JCTUIPOTAJIOTCHUPOBAHUE, JETaJIOTCHUPOBAHUE,
JerupaTans, TEPMUUYECKOE Pa3JIOKEHUE YETBEPTHUYHBIX aMMOHHMEBBIX OCHOBAHMI, KCAaHTOTE€HATOB,
aleTaToB, MpeBpalleHHe KapOOHWIBHOM TpYMIbl B ABOWHYIO YIIEPOA-YIIIEPOJHYIO CBS3b.
XUMUYECKUE CBOMCTBA AIKEHOB. Peakmuu 31eKTpoUIbHOTO MPUCOSIUHEHUS: 00IIUe IPEICTaBICHHUS
0 MexaHu3Me, oOpueHTanus (mpaBwio MapKOBHMKOBA W €ro MEXaHHCTUYECKas TPAaKTOBKA),
MPUCOEANHEHNE TPOTOHOJAOHOPHBIX COEAMHEHUH, raJloreHOB, KapOOHUIBHBIX coeAuHEeHUH. Peakiuu
pPaAMKaNIbHOTO MPUCOEAUHEHUs: OOIINe MPEeACTaBIeHHE O MEeXaHU3Me, MPUCOeIUHEHnEe OPOMUCTOTO
BOZOPOJa B MPUCYTCTBUH MEPEKUCEH, TAIOTEHOB, MMOJIMTAIOT€HMETaHOB, COSTMHEHUN C TaOMILHBIMH
cBa3siMU. OKHUCTUTENBHBIE TIPEBPAIICHUS AJIKEHOB: SIOKCHAMPOBAHUE, THUAPOKCHIUPOBAHUE,
OKHCJIUTENBHOE PACIICIJICHUE MO JBOWHOW CBS3M, IPUCOEIMHEHHE O30HA W PA3JIMYHBIE BAPUAHTHI
pacuierieHuss 030HUAOB. KoopauHaiusi ajakeHOB C MNEpPEeXOJHbIMM METalllaMH, KaueCTBEHHBIE
npeacTaBieHuss B TepMuHax MO, posib B KaTAIUTUYECKUX MPEBPAIICHUSIX AJIKEHOB (TUAPUPOBAHUE,
n30MepH3alusl, OKCOCUHTE3, OKUCIIEHUE, MeTare3uc). [lonnMepusanus ajkeHoOB, €€ Pa3HOBUIHOCTH
KaKk IPOSIBJICHUE pA3JMYHBIX THUIIOB MPEBPALCHUN aJKEHOB, TeloMepu3anus. AJKEHbl M HX
MPOU3BOJHBIE KaK ChIpb€ B MPOM3BOACTBE MOJUMEPHBIX MaTepuaioB. Peakiuu anakeHOB,
MPOTEKAIOIINE C COXPAaHEHUEM JIBOMHOW CBS3U: 0c0o0ObIe cBolcTBa aimmibHON C-H cBsi3u, ammmuinbHOE
raJIOreHUPOBAHUE, OKUCIICHUE, OKUCIUTEIbHBII aMMOHOJIHU3.

Muennl. Kiaccudukanmsi, HOMEHKIaTypa W wu3oMepus. BaxHeimue 1,3-AMEHBI W CIOCOOBI WX
MOJIyYEHHUsI, OCHOBAaHHBIE Ha PEAKUUAX ACTUIPUPOBAHMS, NETUAPOraIIOr€HUPOBAHMS, NETUAPATALINH.
DIEKTPOHHOE CTPOEHUE COIPSIKEHHBIX JTMEHOB: KAaU€CTBEHHOE OIMCAaHUE AJIEKTPOHHOIO CTPOCHMS
1.3-0yTtanueHa Ha OCHOBE MPEICTABICHUN O T,M-COMPSIKEHUU U ACIOKAIN30BaHHBIX T-MO, OCHOBBI
METOJO0JIOTUH KaYECTBEHHOI'O ONMMCAHUS 3JIEKTPOHHOTO CTPOEHUS CONPSDKEHHBIX CUCTEM B TEPMHUHAX
pEe30HaHCca MpPEACNIbHBIX CTPYKTYpP U KPUTEPUU OLIEHKHM MX OTHOCHUTEIBHOIO BKIIaJa. XUMHUYECKHE
CBOMCTBA CONPSDKEHHBIX JIUEHOB: THAPUPOBAHUE U €0 SHEPreTHKA, BOCCTAHOBJICHHE LIEIOYHBIMHU
MeTaJyIaMH B IPUCYTCTBUU UCTOYHUKOB MPOTOHOB; MPUCOETUHEHNE TAIIOT€HOBOIOPOIOB U raJIOTEHOB,
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OpUEHTalMsI B ATHX pEaKUusiX B YCIOBUSAX KHHETUYECKOIO M TEPMOJMHAMUYECKOTO KOHTPOJIS;
peaKIy HUKIONPHUCOEIUHEHNS, IPEACTABICHUS O PA3PEIICHHBIX U 3alIPEUIEHHBIX 110 cuMMeTpun MO
peakusaX, TUEHOBbI CUHTE3; HUKJIOOJIUIOMEPHU3aLUs, Pa3HOBUAHOCTU JIMHEWHON MOJIUMEPHU3ALUN U
COMOJIMMEPU3aLUU AUEHOB, UX TEXHUYECKOE 3HAUECHUE, IPUPOIHBINA U CHHTETUYECKUI KayuyK.
KymyseHsl: nonydeHue, 3J€KTPOHHOE M IPOCTPAHCTBEHHOE CTpoeHHe, X MO-TpakToBKa Ha OCHOBE
npeacrasieHuii 00 sp-rudpuausanuu AO yriepoaa, XkMUYECKHUEe CBOHCTBA.

AJIKUHBI. CriocoOmr oOpa3zoBaHUs TPONHOMN CBSI3H, OCHOBaHHbIE Ha  peakuusx
neruaporagoreHupoBanusa. KapOugHbeli M NHUPOJUTHYECKUM METOJAbl TOJYYEHHUs alleTUJIeHa.
XUMUYECKUE CBOMCTBA aIKMHOB: O0IIME MPEICTABICHHS O PEAKIIMOHHON CIIOCOOHOCTH B CPABHEHHH C
aJIKEHaMH, pOJb KOOPAMHALIMOHHOIO KaTajau3a, TMAPUPOBAHME M BOCCTAHOBJIEHHE METallaMU B
KUJAKOM aMmmuake, ruaparauus (peakuuss KydepoBa), peakuus [lpunca, mnpucoenuHeHue
MIPOTOHOAOHOPHBIX COEIWHEHHM, MpEBpallCHUE AaleTWICHa B BHHWIALECTWIECH, OKCOCHUHTES,
CUHTETHYECKOE U TEXHUYECKOE 3HAUCHUE ITUX PEAKIIHil; HyKIeo(UuIbHOE MPUCOSTNHEHUE K TPOITHOU
CBA3M M 3HAUEHUE peaKUuil J3TOro THUMAa [ CHUHTE3a BUHWIBHBIX  IPOU3BOJHBIX;
UKJIOOJUTOMEPHU3AIHsl aIKWHOB, AJKHHBI KaK AUECHO(WIIBI, OKUCIUTEIbHBIC IPEBPAIICHHS aJTKUHOB;
KHUCJIOTHBIE CBOMCTBA aJIKMHOB-1, allETUJIEHUIBI U UX UCIIOJIB30BAHUE JUIsl CHHTE3a BBICIINX AJIKUHOB U
IPyTUX COCTUHEHUH, COepKaAIUX TPOHHYIO CBsA3b; ammmibHas C-H KuUCIOTHOCT U 00YCIIOBIEHHBIE
€10 B3aMMOIIPEBPALCHNSI AJIKUHOB, IUEHOB U aJUIEHOB.

ApoMaTHyecKHe yrjieBo10pobl

HcTouHnkn apoMaTH4yecKuX YIJIeBOAOponoB. bensoun. IlpencraBieHuss O CHHTETHYECKMX METOJAX
dbopmupoBaHus OEH30JBHOTO Konblia. lIpencraBieHuss O HEOCH30MJHBIX  apOMAaTHYECKHX
COCTMHCHUAX. XUMHUYECKHE CBOWCTBA OcH30i1a. Peakmuu 351eKTpOQHIBHOTO 3aMelieHus: OO0Iue
MPEJICTAaBICHUSI O MEXaHM3ME M €ro JKCIEePUMEHTATbHOM OOOCHOBaHHH, W30TOMHBIN OOMEH,
HUTPOBaHUE, CYyJIb(UpPOBaHUE, TAJOTCHUPOBAHUE, ANKHIUPOBaHHME, OKCH- W apalKHIUPOBaHHE,
XJIODMETUIIMPOBAHUE, AallWJIMPOBAHUE; BIIMSHUE 3aMECTUTENIEH Ha CKOPOCTb M OPHUEHTALHUIO,
o0paTUMOCT, W  pa3jMyHble THUIBI KOHTPOJISL COCTaBa MPOAYKTOB. 3HAYeHHE peakuui
ANEKTPOUIBHOTO  3aMelleHuss Ui  (YHKIUOHAIM3allMd W  MPOMBIIIJICHHOW MepepadoTKu
apOMaTUYECKHX YTJIEBOJIOPOJIOB. Peakiiuu pajivKaabHOTrO 3aMEICHHsI U IPUCOEIMHEHUSI.
Aaxmniaden3onbl. CrocoObl  NOMy4YeHMS C  HCIOJNB30BAaHUEM  peakUuil  aJKWIUPOBAHMA,
XJIODMETUJIMPOBAHUS U allWJIMpoBaHUsd OeH3oia, peakuus Bropua-®Ourtura. OOmas kapTHHa
PEaKIIMOHONW CIOCOOHOCTH KaK COYETaHWs XUMHUYECKUX CBOWCTB apeHOB M alIkaHOB. Peakumm
AMEKTPODUIHHOTO 3aMEeIIEHUSI B OCH30JIbHOM KOJIbIIE B OCOOEHHOCTH OPUEHTAIMH B 3TUX PEaKLHUAX.
[IpoToHUpOBaHHE MOJUAIKUIOEH30JIOB C O0pa3oBaHMEM CTaOWJIBHBIX APEHOHHEBBIX HOHOB.
W3omepuszanus, A€3aNKWIMPOBAaHME M JAMCIPONOPLUOHUPOBAHME — alKuiIOeH30i0B. Peakuuu
paAMKaIbHOTO 3aMeleHus] B 60koBoM nenu. OKUCIUTENbHBIE TPEBPAILEHUs aTKUIOEH30J10B, PEaKuu
JNETUIPUPOBAHHUS W UX TEXHMUYECKOE 3HAYeHWE JJIA TOJIY4YeHHUS TMPOU3BOJHBIX O€H30/a C
HEHACHIIEHHBIMH YTTICBOOPOIHBIMHU 3aMECTUTEISIMHU

CTHpoJ: CcOnpsDKEeHHE W B3aUMHOE BIMAHUE OEH30JIbHOTO KOJIbLIA M JBOMHOM CBS3M, pPEaKLUU
MPUCOCTUHEHNST K JIBOMHON CBS3M, MEXaHW3M W (aKTOPHI, ONPEACISAIOIMNE OPHUEHTAIHIO,
MoJIMMEpHU3alUsl M comojauMmepusanusi crupoia. [lonmucTupon ero TeXHHYECKOe 3HAueHUue W
XxuMH4deckast Mmoaudukanus. OeHunaneTuieH.

MHorosiiepHble apoMaTHyeckue yrjeBoaopoiabl. CoequHEHHs C pa3fAelNeHHbIMU OCH30JbHBIMU
KolblaMU: JTUGEHWI- W NoNu(EeHUIMETaHbl, BIUSHHE HAKOIJICHHUS (EHWIBHBIX pPAJUKAIOB Ha
cBoiictBa MertaHoBod C-H cBs3u, mnommpeHUTIMETHIBHBIE pPATUKANbl, KAaTHOHBI W aHUOHBI,
MpPE/ICTAaBICHHUS] O BIUSHUM 3aMECTHTENIe Ha MX OTHOCUTENIbHYIO CTaOWJIBHOCTH; NU(EHUIITAHBI,
CTHJIOEHBI, TOJIaH, UX B3aUMOIPEBPAILICHUSI.

Ju- u momuapuisl. Judennn, crmocoObl ero moiydyeHus, crpoenue. llpeacraBieHuss o BIUSHUU
3aMeCcTUTENeH Ha JIETKOCTh B3aMMHOIO BpAIlCHHUsS U CTENEHb KOIJIAaHAPHOCTU OEH30JbHBIX KOJEll,
CBSI3b MOCJEAHENH CO CHEKTPAJIbHBIMU CBOMCTBAMH M MPOCTPAHCTBEHHON HM30MEpPUEH MPOU3BOIHBIX
mudenmna. Judenun kak apoMarudeckass CHCTEMa, PEAKIUU SJICKTPO(UIHLHOTO 3aMelICHHS,
OpPHEHTAIMs B 3THX PEaKIUsIX U BIUSHUE HA HEE 3aMECTUTEIICH.



ApoMatudeckue yriieBOAOPOJAbl C KOHJIEHCUPOBAHHBIMM (QHHEJIMPOBAHHBIMH) OEH30JbHBIMU
KonblaMu. OCHOBHBIE CTPYKTypHble TuIbl. IIpencTaBieHUss O CHHTETHMYECKMX THOAXO0JaX K
aHHEJMPOBAHUIO apoMaTHYeCKUX LMKIOB. HadTanuu: npencraBieHne o BIMSHUU aHHEJIMPOBAHUS Ha
apOMaTUYHOCTbH; OOIIME TPEACTABICHUS O PEAKLIHMOHHOW CIOCOOHOCTH B CPaBHEHHH C OEH30JI0M,
KaTaJUTUYECKOE TUAPUPOBAHNE U BOCCTAHOBJICHHE METAJJIaMU B IPUCYTCTBUM UCTOYHUKOB IIPOTOHA,
OKHCJICHHE U BIMSHHME 3aMECTUTENECH Ha HalpaBJICHHE TOM PEaKLMU; NIEKTPO(UIBHOE 3aMelCHHE,
OpPHUEHTAIs] B YCIOBUAX KMHETUYECKOTO U TEPMOJMHAMUYECKOIO KOHTPOJIS, BIUSHUE 3aMECTHTENCH,
3HaYeHWE OTHX pEaKUUH JUId CHUHTe3a W MPOMBIIIJICHHOTO TPOM3BOJACTBA (PYHKIMOHAJIHHBIX
MIPOU3BOJIHBIX HAPTATMHA. AHTpAICH U (PEHAHTPEH: MPEICTABICHIS O METOJaX CHHTE3a 13 OCH30Ia U
HaTasMHA; apOMATUYHOCTh, OOIIAs XapaKTEPUCTHKA PEaKIIMOHHOW CIIOCOOHOCTH B CpPaBHEHUU C
OEH30/I0M U Ha(TaJIWHOM, OTHOCHUTEIbHAs pPEAKLMOHHAs CIIOCOOHOCTb OTAEIbHBIX IOJ0XKECHUH;
peaxIy rUIPUPOBAHUS, OKUCIICHUS, SJEKTPOPHUILHOTO IPUCOSTMHEHNUS U 3amenieHns. [lonusiiepubie
KOHJICHCUPOBaHHbIE apOMAaTHUYECKHUE CUCTEMBI, TpauT.

IIponsBoaHbIe YIi1€BOAOPOAOB € NPOCTHIMHU (PYHKIMOHAJLHBIMYU IPyHIIAMH
I'ajorennpou3BoaAHbIE.

Momnorajorenaikanbl. Crioco0sl 00pa3oBaHus cBsi3u C—TaloreH Npyu HACHIILIEHHOM aToMe yriepoja:
3aMEIIEHUE aToOMa BOAOPOAA, NPUCOEAMHEHUE TaJOreHOBOAOPOJA K ABOWHOM CBA3M, 3aMELICHHE
THJIPOKCHMJIBHOM TpyNIbl, CHHTE3 U3 COJell KapOOHOBBIX KHCIOT. XHMHUYECKHE CBOICTBa
MOHOTAJIOT€HAIKAaHOB: HYKJICO(QMIBHOE 3aMEIleHHE aToMa TajoreHa W JIeTHIpOrajoreHUpOBaHHE,
npeacraBieHusa o MmexanusMax Syl, Sn2, E1, E2, skcnepuMeHTaIbHBIX NOAX0AaX K UX YCTAaHOBJICHHUIO
u (axkTopax, ONpeneNsIomUX HMX KOHKYPEHLHMIO, y4eT 3THUX 3aKOHOMEPHOCTEH B IUIAHUPOBaHWUU
CHHTE3a Ha OCHOBE MOHOTajoreHagkaHoB. CrocoObl aKTHBAIlMM TaJIOTEHIPOU3BOJHBIX B PEAKIUX,
MPOTEKAOIIUX €  TEeTEePOJIMTUYECKUM  pa3pblBOM  CBSI3M  YIJIEPOA-TAIOTE€H,  KOMILJIEKCHI
MOHOTQJIOT€HAJIKAaHOB c KHCIIOTaMHU JIpronca. BoccranoBuresnbHble IIPEBPALLCHUS
MOHOTQJIOT€HAJIKAHOB: KaTAJIUTUYECKOE THAPUPOBAHNE, B3aUMOAECHCTBHE C METAJIIAMH.
IHosmranoreHnpon3BoaHbIC AJIKAHOB. CrniocoOsl NIOJTy4EHUs HOJIUTAJIOTEHMETAHOB:
raJIor€HUPOBAHUE MeTaHa, CEJIEKTHUBHOE BOCCTAaHOBUTEJILHOE JIEraJOreHUPOBaHUE
MOJIUTAIOTeHMETaHoB, ramodopmuass  peakius. OOmume METOABl CHHTE3a TIeMHHAIBHBIX
MIOJINTAJIOTEHITPON3BOAHBIX. CHHTE3 BUIMHAIBHBIX M- WU TOJIMTaJOTCHAITAaHOB C MCIIOJIB30BAHUEM
peakuuii TaJOr€HUPOBAaHUS ITAHA, YEPEAOBAHMSA PEAKLUUN NPUCOECIMHEHUS TrajoreHa K JTUICHY U
neruaporanoreHupoBanus. [lonmydyeHue mnonuTOPHIpPOU3BOJHBIX METaHa M 3TaHa, (PPEOHBI.
I'excaxnopuMKIIOreKCaH.

AJuIJI- M OeH3WJITAJIOTeHHM/IbI, CIIOCOOBI MX IMOJIy4EHHS M OCOOCHHOCTH XHMHYECKHUX CBOMCTB,
(GyHKIMOHAMU3AMsl apeHOB IyTeM BBEACHUS M MOJU(PHUKAIMHU XJIOPMETWJIBHOM rpymnmbl. [u- u
Tpudenmixiopmeranbl. CTaOuiIbHBIE pajuKaibl, KapOOKaTHOHBI W KapOaHMOHBL. beHzampxiopun u
OCH30TPUXIIOPUI: CHHTE3 M3 TOJIyoJa M MOCIEeRYIOMMN TUAPOIU3 Kak MpHMeEp OOLIero moaxona K
(GYHKIIMOHATU3AINH ATKHIIAPEHOB IyTeM TPaHC(HOPMAIMK AIKHIBHON TPYIIIHL.

Bunnaranorennapl. XJIOpUCTBHIM BUHWI M XJOPOIPEH, CIOCOOBI MX MOJYyYEHHS, U TEXHUYECKOE
3HadyeHue. [lonuxnopupoBaHHbIe U MONU(TOPUPOBAHHBIE STHIIEHBI M ITOJMMEPBI HA UX OCHOBE.
ApoMaTHyecKHe rajIoreHnpou3BoaHble. Croco0bl NMOIYYEHHs: T'aJOr€HUPOBAHUE YIIIEBOJOPOJIOB,
npeBpalleHus conel qua3onus. OcoOeHHOCTH MPOTEKAHUS PeakUUil HYKJICO(QHIbHOIO 3aMEIIeHUs B
apoMaTHYECKOM  psiy: IMpPEICTaBICHMs O MEXaHHU3ME, KaTalu3, BIMSIHHE 3aMECTUTENCH.
B3aumoneiictBue ¢ MeTajuylaMu:  MOJIY4YEHHE  METAJUIOPTaHUYECKUX  COECOUHEHHWM, CHHTE3
QJIKUJIAPOMATUYECKUX COEIMHEHMH M IuapuioB. DPQHEKThl aTOMOB TIaJIOTEHOB KaK 3aMECTHUTENEH B
peaKIMsIX IEKTPOPHIBHOIO 3aMeIleHus], 3HaYeHUEe U ITyTH MCIIOJIb30BAaHUS 3TUX PEakLuil B CHHTE3e
COCZMHEHUI apoMarudeckoro psna. [lonmuxiopnpon3BoaHble OeH30ja: MOIYYEHUE XIJIOPHPOBAHUEM
OeH3071a, B3aUMOJIEHCTBUE C HYKJICO(PUIbHBIMU peareHTaM1, OCHOBHBIE ITyTH UCIIOJIb30BAHHUS.
Marnuii- 1 auTuiiopranudeckue coequHeHusi. CriocoObl MOMYYEeHUSI U3 TAJOTCHIPOU3BOIHBIX U
YTJIEBOJIOPOIOB, 00Namaromux noctatouno Beicokord C-H xucnorHocthio. [Ipupona cBsizu yriepon-
METalll M €€ IMpOsBICHUA B XUMHUYECKUX CBOWCTBax. DB3aumonelcTBue ¢ KHCIOTaMU H
NEeKTpOpUIaMu: rajJloreHaMu, KHCJIOPOJIOM, raJIOreHIIPOU3BOIHBIMU YIJIEBOOPOJIOB,



Kap60HI/IJ'II)HI>IMI/I COCIUMHCHUAMHU MW OKHCIAMU aJIKCHOB, HpOI/I3BOI[HI)IMI/I Kap6OHOBI>IX KHCIIOT U
YIJIEKUCIOTOM. Mcronb30BaHNe B CHHTE3€ AJIEMEHTOOPTaHUYECKUX COCTMHEHUM.

I'mapoxcuicoaep kanue Npou3BOIHbIC YIIEBOAOPOAOB M POCThIe 3(HpHI.

Onnoatomuble cnupThl. CnocoObl  00pa3oBaHWsT  CIHMPTOBOM  TUAPOKCHIBHOW — TPYTIIIBL:
MPUCOCIMHEHNE BOJBI K JBOWHOW CBs3M, ruaponu3 cBs3u C-Hlg, compBaToMepKypupoBaHue,
IIpEeBpaIleHNs] AIKHUIOOPAHOB, BOCCTAHOBJICHHE KapOOHMIIBHBIX COEIMHEHMH M O30HHUIOB aJKEHOB,
KapOOHOBBIX KHCJIOT U CIOXHBIX 3(HUPOB, CHHTE3bl C HCIOJb30BAaHHMEM METAJUIOPraHMYECKUX
COeIMHEHMH (OKHUCIIEHUE, peaKuu ¢ KapOOHWIBHBIMHM COEIUHEHUSIMHU, OKUCSIMU aJIKEHOB, CIOXKHBIMU
a¢upamu). [IpombinieHHBIE CIOCOOBI TOMYYCHHUS MPOCTEHINX amu(aTHUeCKUX CIUPTOB, CIIUPTOB
C7+Cyo n nukiorekcanona. BogoposiHas cBsi3b U €€ NPOSIBICHUS B CIEKTPAJIbHBIX XapaKTEPUCTUKAX U
(U3NIECKUX CBOMCTBAX CIIMPTOB. XMMHUECKUE CBOWCTBA: KHCIOTHO-OCHOBHBIE CBOMCTBA M MX POJIb B
XMMHUYECKHX NPEBPALICHUSX CHUPTOB, 00Opa30BaHUE AJIKOTOJSATOB U MX HCIHOJIb30BAHHME B CHHTE3E,
3aMEIEHUE TUAPOKCWIBHOM Tpymnma @pu  JCHCTBUM  HEOPraHMYECKMX  KUCIOT M HUX
raJIOTEHAaHTMJIPUIOB, JIErHpaTalis,; PACCMOTPEHHE MEXaHW3Ma PpEaKlMi, BKIIOYAIOIIUX pa3pblB
csizu C-O, Ha OCHOBE OOIIMX MPEICTABICHUI 0 MEXaHU3ME PeaKuili HyKJIeOo(QUIHbHOTO 3aMEIIeHUs U
OTHICTIJIEHU B anu(paTHYECKOM psly, CIOCOObI aKTUBUPYIOIIEH MOIUGUKAUKM TUAPOKCUIBHON
IpYNIbI, CBOMCTBa M MCIIOJIb30BAaHUE B CHUHTE3€ 3()UPOB MHUHEPAIBHBIX KHUCIIOT; HYKJI€O(pUIbHBIE
CBOWCTBA CHHUPTOB: NPUCOCIUMHEHHWE K allkeHaM U aJKUHaM, 0Opa3oBaHHE MPOCTBIX 3(UpOB,
B3aUMO/JICHCTBUE ¢ KapOOHWJIBHBIMHU COETUHEHUSIMH, KApOOHOBBIMU KUCJIOTAMH U UX MPOU3BOJIHBIMY;
OKHCJIEHHE CIUPTOB. OCHOBHBIE ITyTH IPUMEHEHHUSL.

AJIJIMJIOBBIE CIIMPTHI U APWJIKAPOMHOJIBI: METO/bl CUHTE3a U OCOOEHHOCTH XMMHMYECKHX CBOICTB,
CBSI3aHHBIE C  AUIWIBHBIM M OCH3WIBHBIM  TOJOXXEHHEM  TUAPOKCUIBHOW  TPYIIIBL
[Nonmmapunkapounonsl. [IponaprunoBslii ciupT.

[IpencraBneHust 0 CBOMCTBaX BHUHWJIOBOTO CIHPTa M O KETO-€HOJIBHOW TayTOMEpUHU. DPUpsI
BUHWJIOBOI'O CIIMPTA: CIIOCOOBI MOJIy4YEHUS U3 alleTHIIEHa U ATUJIEHA, TUAPOIU3 M NMPUUUHBI OOJIbIIEeH
JIETKOCTH €ro MNpOTeKaHWs II0 CPAaBHEHMIO C JUAJKUIOBBIMH 3(GHUpaMH, NOJUMEpHU3alMs U ee
TEXHUUYECKOE 3HAUCHHUE.

MHoroatomusble cnupThl. 1,2-I'mukonu: obuiye crnocoObl MOMYYEHHUS M XUMHUYECKHE CBOMCTBA,
MMHAKOJIMHOBAsl NEPErpyIIUpPOBKA; 3TUICHIVIMKOIb, MOIMAITUICHIIMKOIN U UX 3(QUPbI, CBONCTBA U
OCHOBHBIE IIyTH HWCIIOJIb30BAHMSA; TIMLEPHH: METOABl CHHTE3a, OCHOBAHHBIC HA HCIIOJB30BAHNUU
nponuieHa, oOpa3oBaHUE IMPOCTBIX U CIOXKHBIX 3(QUPOB, KOMIUIEKCOB C HOHAaMHU METAJIOB,
neruaparanus. IIpeacraBieHne O MIMKOIAX € YJAJIEHHBIM PAacloOOKEHUEM TMAPOKCHIIBHBIX TPy,
1,3-TJIMKOJIN U -TIOJTUTIIMKOJIN, IEHTAYPUTPUT, 1,4-0yTaHINON U UX TEXHHUUECKOE 3HAUCHHE.
Juanxkuniaosbie 3¢pupsbl. CriocoObl MOTyYEHNs, OCHOBAaHHBIE Ha PEaKIUsAX MPUCOEAUHEHUS CIUPTOB K
QJIKEHaM, B3aUMOJICHCTBHA  AIKWITAJIOTEHUIOB C  ankorojsramMu (peakuuss Buibsmcona),
MEXMOJIEKYJISIPHOM AeTUApaTalui CIUPTOB. XMMUYECKUE CBOMCTBA: B3aUMOACHCTBHE C IPOTOHHBIMU
KHUCJIOTaMHM U KucioTamu JIpronca, paciieruieHue, OKUCIEeHUE. AJKWIOBBIE 3(PHUPBI STHICHIIIMKOIS.
OcCHOBHbIE TPEJCTABUTENN IUKIMYECKUX MPOCTHIX A(QUPOB: OKUCU AaJIKEHOB (MOJIy4YEeHHE,
M30MepH3anus, B3aMMOJICHCTBUE C TaJIOTEHOBOJOPOAAMHM, BOJOW IPU KHUCIOTHOM H INEJIOYHOM
KaTrajause, CHOUPTaMUd M aJKOrOJIsATaMHM, AaMMHAaKOM U aMHHAMM, THAPUAAMH METAJUIOB H
METaJUIOPraHUYECKUMH COCTUHEHUSIMU ), TeTparuapodypaH, TMOKCaH.

OxcuapeHsl.

®enon u ero romoior, Hadrosnbl. CrocoObl MOTYYEHHS OKCHAPEHOB, OCHOBAHHBIE HAa BBEACHUU
OKCHTPYTIIBI ITyTeM HIEIOYHOTO TUIABJICHHUS CYIb(POKHUCIOT, THAPOIN3a raIOTEHIIPOU3BOIHBIX, 3AMEHBI
aMHUHOTPYTIITBI HA THAPOKCWIBHYIO IPYTITY Yepe3 COMM JUAa30HHS, OKUCICHHUS U30TIPOIMIBHON TPYIIIBI
70 TUAPOTICPEKUCH U ee (pparMeHTannu. XuMHYeCKHe CBOMCTBA. KMCIOTHOCTH OKCHPEHOB, BIUSHHE
Ha HEe apoMaTHMYECKOro OCTOBAa M 3aMECTUTENed B HeM, oOpa3oBaHHME (EHOJIATOB, TayTOMEpHUs
OKCHAapeHOB M CBSI3b TIOJOXKEHHS TAayTOMEPHOTO pPABHOBECHSI C AapOMAaTHYHOCTHIO OCTOBA.
HykneopuisHOCTh OKCHAapeHOB, €€ IBOWCTBEHHAs NPHpOJa M BIMSHHE Ha Hee TpaHCHOpMaIuu
¢eHonoB B (DEeHONMATHI, KOHKYPEHIHs N- M T-HYKICO(QWIBHOCTH B CBOWCTBAaX OKCHAPEHOB. N-
HyxneopunpHOCTE OKCHApeHOB: 00pa30BaHME NPOCTHIX M CIOXKHBIX 3(QUPOB, 3HAYCHHE OSTHUX
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MOIUGUKAIMA B XWMHUU OKCHAapeHOB. lleperpynmupoBKH 3(HPOB OKCHAPEHOB KakK IPOSBICHHE
KOHKYPEHIIMH Pa3UYHbIX THUIIOB HYKJICO(PUIBHOCTH OKCHApEHOB. -HyKk1eo(puIbHOCT, OKCHAPEHOB U
peaxIu 3eKTPO(UIBHOTO 3aMEIICHHUS B apOMAaTUYECKOM si/Ipe: raJIoreHUpOBaHuE, Cylb(upoBaHue,
HUTPOBaHUE, HUTPO3UPOBAHUE, AIKWIMPOBAHUE M KOHJEHCAIMH C KapOOHWJIBHBIMH COEAUHEHUSIMHU
(benompHO-pOpMaNTBACTUIHBIE CMOJIBI, JIU(DEHWIONNPONIAaH W WX TEXHUYECKOE 3HAYCHHUE),
AIMIIMPOBAHKE; BIMSHNAE OKCUTPYTIBI KaK 3aMECTHTENSI HA CKOPOCTh U OPUEHTAIUIO B ATUX PEAKIUIX.
Peakuuy »5eKTpOMIBHOTO 3aMEIEHUs, XapaKTepHbIC MJIi OKCHApEHOB KaK apoOMaTHYECKUX
COEIMHEHMUI C TOBBIIIEHHOW T-HYKICO(DUILHOCTHIO: KapOOKCHUIMPOBAHHUE, a30COUETaHUE, BBEACHUE
dbopmunpHOW rpynmbl  (peakumu [attepmana u  Peiimepa-Tumana, Bunbcmaiiepa-Xaaka).
I'unpupoBanue u okucinenue ¢enona. CrabuiabHble (EHOKCUIbHBIC PAJAMKaIbl, MPEICTABICHUS WU
(eHOIBHBIX CTa0MIIN3aTOpaxX MOJMMEPHBIX MaTEPHAIIOB.

osmoxkcuapensl. [InpokaTexuH U rHAPOXUHOH: CIIOCOOBI MTOJIyYEHHSI, BOCCTAHOBUTEIbHBIE CBOICTBA
(xuHTHOPOH), oOOpazoBaHWe MOHO- W AMAIPUPOB; crenupUIECKUEe CBOWCTBA MHPOKATEXHHA,
O0OyCIIOBJICHHBIE ~COCEJICTBOM THAPOKCHIBHBIX Tpymnn (oOpa3oBaHHE UUKINYECKUX S(UPOB,
KOMIUIEKCHl ¢ MeTayulaMu). Pe3opiuH M (IOpOTIONUH: MOJMyuyeHHe, Peakuuu C 3JIeKTpoduimamu,
THIpUpPOBaHUE, o0Opa3oBaHWe J(QUPOB; TPOSBICHUS B XHUMHYECKHX CBOWMCTBAaX pE3OPIMHA,
¢daopormonHa U UX (EHOJATOB JBOMCTBEHHOM HYKJICO(DHUIBHOCTH U MOBBIIIEHHOW CKIOHHOCTH K
TayTOMEepHbIM TpeBpamieHusM. [luporammon. IlpeacraBieHus O TNPUPOAHBIX COCAMHEHUAX -
IIPOU3BOIHBIX MTMPOKATEXUHA U MUPOTajlIoIa.

AMMHBI.

Knaccudukanms, Homenknatypa. CriocoOb! oTydeHus, OCHOBaHHBIC Ha PEAKIUAX aMMHaKa 1 aMUHOB
KaK HYKJICO(UIBHBIX PEareéHTOB C TalloTeH-, OKCH- M aMHHOIMPOU3BOJHBIMU alu(aTUYECKUX H
apOMATHUYECKUX YTJIEBOAOPOJOB, PEAKIIUSAX BOCCTAHOBJICHUS U MEPErpyNIUPOBKAX a30TCOAECPKAIIUX
MPOU3BOJHBIX  KAPOOHWJIBHBIX  COCIMHEHUM U  KApOOHOBBIX  KHUCIOT, BOCCTAHOBJICHUU
HUTPOCOETMHEHUN. DJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOEHHUE AMHUHOTPYIIbI, 3aBUCUMOCTH OT
MIPUPOJIbI 3AMECTUTENIEH, CBA3aHHBIX C aTOMOM a30Ta.

Asmdarudeckne aMuHbl. OCHOBHOCTh U KUCJIOTHOCTh AMUHOB, BIUSIHUE MPUPO/BI YIIIEBOIOPOIHBIX
paMKaloOB HA 3TH CBOWCTBA. Peakiuu aMHHOB Kak HYKJICO(DWIOB: aJKWIMPOBAHUE, AlUIUPOBAHUE
(ero BIMsHHE HA CBOWCTBAa aMHWHOB KaK OCHOBAHHMM W KHCJIOT, 3HAUEHHUE M UCIOJIb30BAHUE B XMUMHUHU
aMUHOB), B3aMMOJICUCTBHE C Aa30THUCTOM KHUCIOTOH, okucieHue. OCHOBHBIC MPEACTaBUTEIH
anudaTuyecKux aMHUHOB M X TeXHHUYecKoe 3HadeHrne. CoIu 4eTBEPTUYHBIX AMMOHUEBBIX OCHOBAHUM:
MOJIyYeHUEe, DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE, MPAKTUUYECKOE HCIOIb30BaHUE.
UeTBepTHUHBIC AMMOHHEBBIE OCHOBAHUS: MOJTYUYCHUE, O0IIast XapaKTEPUCTHKA CBOWCTB, MPEBPAILICHUS
MpY HarpeBaHUMU.

ApoMaTHyecKkre aMHUHbBI. J[BOWCTBEHHAs! MPUPOJa OCHOBHOCTH M HYKJICO(PMIHBHOCTH, COOTHOIIIEHUE
Nn- U T-HYKICOQUIBHOCTH B peakUusaX ¢ OdJIEKTpo(WIaMu: alKHIUpOBaHHE, CYJIb(UpOBaHHE
(cynedamuHOBass W Cylb(aHUIOBAas KHUCIOTHI, MPEACTABICHUE O CyIb(aMUIHBIX TIpernaparax),
AlWJIMPOBAHUE W €r0 3HAYEHHWE B XMMHHM apOMaTUYECKHUX aMHHOB, HUTPOBAHHWE, TaJOT€HUPOBAHUE,
HUTPO3UPOBAHUE, [UA30TUpPOBaHME M a3zocodeTaHue. OKHUCIEHHE apOMAaTHYECKUX aMUHOB.
OeHMUITHAPOKCUIIAMUH U napa-amMmuHo(eHon. BaxHeimme mpeacTaBuTeNd apoMaTuIecKuX MOHO- U
MOJINAMUHOB, TIOJMAPWIAMUHBI, WX TEXHUYEeCKoe 3HaueHwe. Crneruduueckue CBOWCTBA opmo-
(heHMIIeHIuaMUHA U 0pmo-aMUHO(DEHOJIa, CHHTE3 TETEPOIUKINYECKUX COSAMHEHUN Ha UX OCHOBE.
Coum 1Ma30HUSA U a30CO0eAUHEHUSA. DJICKTPOHHOE CTPOEHUE COJIEH NMA30HUsI, KATUOH AUA30HMS Kak
anekTpodui. BzaumonpeBpamienus pa3nudHbix GopM IuazocoequHEHU. Peakiuu coneit qua3onws,
MPOTEKAIIINE C BBIJACICHHEM a30Ta, M WX HCIOJIb30BaHMUE /IS TOIy4YeHUS (YHKIIMOHATHHBIX
MPOU3BOHBIX APEHOB U IS YJAJICHUSI aMUHOTPYIIIIBI U3 apOMAaTHYECKOTO Spa; COMU AUA30HUS Kak
peareHTbl apuIMPOBAHMS HEHACHIIICHHBIX U apOMAaTUYECKUX COeNMHEHUN. Peakuuu cosieil ua3zoHus,
MpoTeKaIre 0e3 BBIACICHUS a30Ta: a30COYeTaHHEe M OCOOCHHOCTH MPOBEACHHS ITON pEakiuu B
3aBUCUMOCTH OT TMPHUPOJBI AMA30- U A30COCTABJISIONICH, AJIIEKTPOHHOE CTPOCHHE W TPUMEHEHUE
a30COCAMHEHUHN, BOCCTAHOBJICHUE COJICH THUA30HUSI M a30COCAMHEHHH, UCTIOIb30BaHUE ITUX PEaAKITUil
JUISL TIOJTyYEeHUSI apOMAaTHYE€CKUX aMUHOB Y TTPOM3BOIHBIX THApa3HHA.



AandaTudyeckue AUA30COeAMHEHUsS] — JIUA30JKAHBI, JUA30KETOHBI, IUA303(TPHI, MOIyYCHHUE H
HCII0JIb30BaHNE B OPraHUYECKOM CHHTE3E.

[IpencraBnenne 06 opraHMYECKUX MPOU3BOAHBIX T'MJIPOKCHIAMUHA, rujapa3uHa. CHHTE3 U CBOICTBa
anudaTuyecKux HUTPO30COoeNUHEHUH. HUTPOKCUIIbHBIE palKabL.

IIpou3BoaHbIE YII€BOAOPOI0B CO CI0KHBIMU (PYHKIMOHAJILHBIMU IPYNNAMHU

KapOonnibHble coeqMHeHHS.

Cnioco6s1 00pa3oBaHusi KapOOHWILHON TPYIIIBI: OKUCJICHHE HACBIIIEHHBIX yTIEBOJOPOAOB, 030HOIN3
U KaTaJIMTUYECKOE OKUCIICHHE aJIKEHOB, OKCOCHUHTE3, TMIpaTalys aJKMHOB, THMAPOJIU3 TeMUHAIbHBIX
JUTaJOTEHIPON3BOAHBIX W BUHWIOBBIX J(QHUPOB, OKHUCICHHE W JCTUAPUPOBAHUE CIHPTOB,
OKHCIIUTEIBHOE pacuierieHne [-rimkoneil. MeToabl mpeBpameHust albJIeTHA0B B KETOHBI, CHHTE3
aNbJIeTHIOB M KETOHOB M3 KapOOHOBBIX KHCIOT H UX MPOU3BOJHBIX: BOCCTAHOBIICHUE
TIOTEHAHTHIPUAOB M HUTPWIOB, pEaKIUU KapOOHOBBIX KHUCIOT © HMX MPOU3BOJIHBIX C
METAJUTOPTAaHNYECKUMH COSAMHECHUSMH, MMUPOIU3 COJIeH KapOOHOBBIX KHCIIOT U €ro KaTaluTHYECKHE
BapUAHTEHI.

XUMHYECKHE CBOWCTBA anu(aTHIECKUX KapOOHWIBHBIX coeauHeHud. OO0mas XapakTepUCTHKA
PEaKUMOHHON CIIOCOOHOCTH, OCHOBAHHAs Ha JJIEKTPOHHOM CTPOEHUU KApOOHWIBHOW TPYIIBI U €€
BIIUSTHUY HA CBS3aHHYIO C HEH anKwibHYyIo rpymmy. O0mas cxema B3auMOACHCTBHSI C HYKJIeo(hUiIamH,
POJIb KUCIOTHOTO M OCHOBHOTO KaTalln3a, OTHOCHUTENbHASI PEAKIIMOHHAS CIIOCOOHOCTDH aJIbJCTHIIOB H
KETOHOB. Peakiuuu ¢ rerepoaToOMHBIMU HyKJIeOo(hUIaMH: TUApaTaIMs, B3aUMOJEHCTBUE CO CIUPTaMH,
TaJIOTEHOBOJIOPOAAMH M TSATUXJIOPUCTHIM (pochopom, OHCYyIbGUTOM HATPHUS, B3aUMOACHCTBHE C
THOJIAMH W €r0 HCIIOJNIb30BAHHUE [IJIsl TMPEBpAIICHHUS aNbJIETHIOB B YIJIEBOAOPOIbI, KETOHBI H
KapOOHOBBIE KHCIIOTBI, B3aHMMOJCWCTBHE C a30TICHTPUPOBAHHBIMU HYKJIeOpHUIaAMH: pEaKkIuu C
TUIPOKCHIIAMUHOM, THAPA3MHOM M €ro MPOU3BOAHBIMHU, NMEPBUYHBIMU U BTOPUYHBIMH aMHHAMH
(a3oMeTHHBI, €HaMUHBI), aMMmuakoM (ypoTpomuH). Peakmum ¢  yriaepoALEHTPUPOBAHHBIMU
HyKjiIeodunamu: oOpa3oBaHHE NHUAHTHAPUHOB, MPUCOSIMHEHHE METANIOPTraHMYEeCKUX COCTUHEHHM,
B3aMMOJICHCTBHE C ankmiuaeHpochopanamu (peakiusi Burtura) u I[pyruMu WinIaMu, ¢ alKeHaMu U
apeHamu. KeTo-eHonbHasi TayTOMEpHs U CBS3aHHBIC C HEW CBONCTBAa KapOOHMJIBHBIX COCIMHCHHIA:
aNbJIOIbHO-KPOTOHOBAs KOHJCHCAIMS, €€ MEXaHW3M TIPU KUCIOTHOM M OCHOBHOM KaTaluse,
B3aumojeiicteue ¢ C-H axkTUBHBIMEH coeluMHEHUsIMU JApyrux TuUnoB (peakuus KuéBenarens),
B3aMMO/ICHCTBUE €HOJIOB U CHOJIATOB KaK aKTHBHUPOBAHHBIX MTPOU3BOHBIX AJTKEHOB C AJICKTPOPHIaAMH
(rajoreHupoBaHue U raioGopMHOE paclieuieHne, HITPO3UPOBAHNE U a30COUYETaHHE, ATKUIMPOBAHHE,
ampuiipoBanue). OKHCITUTENbHO-BOCCTAHOBUTENBHBIE TPEBpAICHUs KapOOHHIBHBIX COEIMHEHUN:
BOCCTaHOBJICHHE [0 CHHPTOB (KAaTAIMTUYECKOE, JCWCTBUEM KOMIUIEKCHBIX THAPUIOB METAIJIOB,
crupTamu), [-TyMKoJIed (MeTalylaMH), yTJIEBOJOPOAOB (aMalbraMHUPOBAHHBIM IIMHKOM U COJISTHOM
KHCIIOTOM, aKTUBHBIM TUTAHOM); OKHCIIEHUE aJbJACTHA0B 10 KapOOHOBBIX KUCIIOT, OKHCIEHHE KETOHOB
0e3 pa3pbiBa U C pa3pbIBOM yTIEPOA-YIIEepOaHON CBs3U. CBOMCTBA HEEHOIM3UPYIOMIMXCS ATbICTH/IOB:
OKHCIIUTEIHPHO BOCCTAHOBHUTEIBHOE IHCIIPOIOPIMOHUPOBAHNE TPH B3aMMOJCHCTBHH CO IIEIOYaMHU
(peaxmus Kannuiapo) u ankoroistaMu amroMUHAs (peakius THIIEHKO), TOJIMMepU3aITusl.
A3oTcoaep:xaiiue NPonu3BoaHbIe KAPOOHUIbHBIX coeauHeHnii. OOIIMe MpeICTaBICHUS O CXOCTBE
JNEKTPOHHOTO CTPOCHHMSI W XUMHUYECKHX CBOMCTB KapOOHWIBHOW M a30METHHOBOW TpyIIl.
BoccraHnoBnenue OKCHMOB, THAPA30HOB, UMUHOB. BOCCTaHOBIEHHE MPOIYKTOB B3aUMOJCHCTBUS C
aMMHUAKOM W aMHUHAMH B MOMEHT MX OOpa30OBaHUs: KaTAIMTUYECKOE, MPOU3BOJHBIMA MYpPaBBUHOU
kucnothl (peakuus Jleiikapra um ee wmoaudukauuu). OKCUMBL: Te€OMETpHUUYECKas H30MEpHUs H
B3aMMOIPEBPAIICHUS] HM30MEPOB TMpPH KUCIOTHOM W IIEJOYHOM KaTanus3e, MpeBpaIleHHUs,
KaTanu3upyeMble KuciaoTaMu (meperpynmnupoBka u (parmenranus bexkmana, mneperpynmupoBKa
OKCHMMa [MKJIOTeKCAaHOHa H €€ TMPOMBIIUIEHHOE 3HadeHue). Karanmsumpyemoe OCHOBAHUSMHU
pasjoKeHUue THUJIPA30HOB KaK OCHOBa croco0a MpeBpalleHus] KapOOHWIbHBIX COCAUHEHUNA B
yTIeBOAOpOAbl. POk eHAMHHOB B OpraHM4eCKOM CHHTE3E.

JAukapOoHWIbHbIE COeTMHEHMUSI.

Knaccudukanusa, nHomenkiatrypa. CrnocoObl MOJy4eHHS, OCHOBAHHBIE Ha pPEAKIUSAX OKHCICHHUS,
HUTPO3UPOBAHMS U KOHACHCAIUU. O-/luKapOOHWIBHBIE COCAMHEHUS: TIHUOKCANlb, METHITIIMOKCANb,
o0pa3oBaHNE YCTOMYMBBIX THAPATOB, KATATH3UPYEMOE OCHOBAHHSIMH TPEBPAIICHHE B OKCHKUCIIOTHI
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JTUMETWITIIMOKCUM M KOMIUJIEKChI METajlIoOB Ha €ro OCHOBE; O€H3WI, LUKJIOorekcaH-1,2-1moH,
OeH3usIoBass MeperpynnupoBka. [3-J{ukapOOHUIbHBIE COEAMHEHUS: (OPMHIALETOH, LUKIMYECKas
KPOTOHOBAs! KOHJICHCALUS; [3-TUKETOHBI, 0COOEHHOCTH KETO-CHOJIBHON TayTOMEPHH, aJIKWINPOBAHUE U
KaTaJIU3UpPyeMOE OCHOBAaHUSMM PpACILEIUIEHHE, KOHJCHCALMU C KapOOHMUJIBHBIMHM COEJIMHEHHSIMH,
o0pa3oBaHNe KOMJICKCOB C KATHOHAMH METAJIOB. Y-/[MKapOOHMIbHBIE COEAUMHEHHS: UCTIONIb30BaHUE B
CUHTE3€ TeTEPOLUKINYECKIX COEITUHEHUH.

HenpeneabHble 1 apoMaTHyeckne KapOOHWIbHbIE COeIMHEHMS.

o,B-HenpeneabHbie anabaerubl U KeTOHbI. OOIIHE METOIbI CHHTE3a: OKHCIIEHHE AallKeHOB TIO0
AUTUIILHOMY TIOJIOKEHHUIO U CIIUPTOB AJUTMJIBHOTO THUIA, KPOTOHOBAas KOHJIEHCAIMs KapOOHMIIBHBIX
COCIMHECHMH, CHUHTE3 aKpoJieuHa Jeruaparamnueil rioumnepura. OO0mas xapakKTepucTUKa PeakIuOHHON
CIIOCOOHOCTH B CPaBHEHMM C HACBHIIIEHHBIMH KapOOHWIBHBIMU COEAMHEHUAMH, (PaKTOPHI,
OTIPECTISIONIME COOTHOIICHHE MPOIYKTOB MPUCOCTUHEHHS HYKICOPHIOB K KapOOHWIBHON TPpyMIie U
YIJIEPOJ-yTJIEPOAHON  ABOMHOM  cBsizu.  KaranuThueckoe  THAPUPOBAHUE, BOCCTAHOBIICHUE
HMCTOYHUKAMU TUIPHUII-MOHA U CIIOCOOBI CEJIEKTUBHOIO MPOBEICHHS 3TUX PEAKIMil, BOCCTAHOBJICHHE
MeTtaiiamMu. CeNneKTUBHOE OKHMCIICHHE MO almbAeTUAHOW rpymme. Peakuuu mpucoenvHEHUs BOIbI U
CIIUPTOB, TaJIOTEHOBOJOPOIOB, OUCYNh(hUTAa HATPHUS, aMMHaKa M aMUHOB, IIMAHHUCTOTO BOJOPOA,
METAJUIOPTaHUYECKUX COCAMHEHUHN, MPON3BOIHBIX THAPOKCUIaMUHa U ruapasuHa. Konnencamus ¢ C-
H-akTuBHBIMH COEAMHEHUSMHU.

KeTeHnbl: MeTOAbl CHHTE3a, MPHUCOCAMHEHHE HYKJICOPHIBHBIX PEareHTOB KaK BapHaHT peakluu
AIMIIUPOBAHMS, TUMEPU3ALIHSL.

XHHOHBI: O0IIME METOAbl CHHTE3a, BIMSHHE CTPOCHHS Ha CPOJACTBO K DJIIEKTPOHY, pPEaKIHH
BOCCTaHOBJIEHUs1 M Tmpucoenaunenus; 9,10-antpaxunon. lcnonab30BaHME XWMHOHOB B KayeCcTBE
OKHCIIUTENEH. XUHTUIPOH, CCMUXUHOHBI. BEH30XUHOMIHAS TAy TOMEPHSI.

KapOoHuibHbIE COeJUHEHHS] APOMATHYECKOro psifa. MeTolbl CHHTE3a: MOJyYeHUE OKUCICHUEM
AJIIKWJIaPEHOB, allMJIMPOBAHUEM apOMaTHYECKUX YTJIEBOJOPOIOB, B3aUMOJECHCTBUEM XJIOPMETHIIBHBIX
MIPOU3BOJHBIX € ypoTponuHoM (peakiusi Commiie), THAPOIU30M AUXIOPMETHIBHBIX MPOU3BOIHBIX.
B3aumHoe BiMsiHUE KapOOHUILHOW TPYIIBI M QpOMATHUECKOTO SIApa, €ro MPOSIBICHUE B 3JICKTPOHHOM
CTPOCHUM U PEAKIIMOHHOW CTMOCOOHOCTH KAapOOHWJIBHOW TPYMIBI, OCOOEHHOCTH B3aUMOJCHCTBUS C
HyKJIeo(huIaMHu, peakiuu ¢ aMMHuakoMm (Tuapobenzamua) u amuHamu (ocHoBaHus [udda), peakus
Kannunmapo u OeH30MHOBas KOHJIEHCAIUS; DSIEKTPOPUIBLHOE 3aMeleHHE B apOMAaTUYECKUX
KapOOHUJIbHBIX COSAMHEHUSIX, CBOOOTHOPATUKATHLHOE XJIIOPUPOBAHUE APOMATHIECKUX aTbICTH/IOB.

KapGoHoBble KHCJI0THI U UX POU3BOAHBIE.

AandaTuyeckue MOHOKApOOHOBbIe KHUCJIOTHI. Krnaccudukanus U HOMEHKIaTypa. MeTosl
MOJTyYCHHsI: OKHCIIEHHE YTIJEBOJOPOJOB, CIHMPTOB M KAapOOHWIBHBIX COCAWHEHHH, TUAPOIU3
TPUraJOre€HMETUIIbHBIX IPOU3BOJHBIX, CHUHTE3bl C HCHOJb30BaHMEM Mg- u Li-opranundeckux
COEIMHEHMI, MaJOHOBOTO M alETOYKCYCHOTO 3(HUpOB, THAPOIU3 HUTPUIOB, aMUIOB M CIOKHBIX
3(¢UpOB; NPUPOJHBIE MCTOYHUKH KapOOHOBBIX KHCJIOT, MPOMBINUICHHBIE METOJIbl CHHTE3a,
OCHOBAHHBIE Ha HCIIOJB30BAaHMM OKUCH yriepoga. OOmas XapakTepHCTUKAa PEeaKIMOHHON
cnocobHocTH. dusnueckue cBONCTBAa KAPOOHOBBIX KUCIIOT, IPOSBIEHUS CKJIOHHOCTH K aCCOLMAIIUU 32
c4eT 00pa3oBaHUs BOJOPOIHBIX CBA3eH. XUMHUYECKHE CBOMCTBA. KMCIOTHOCTS, €€ CBS3h CO CTPOCHUEM
AHUOHOB KapOOHOBBIX KHCJIOT M 3aBHCHUMOCTh OT XapakTepa W TOJOXKEHHS 3aMECTUTENCH.
OO0pa3oBaHue MPOU3BOAHBIX KapOOHOBBIX KHCJOT: COJICH, TaJOreHaHTUAPUAOB W aHTHIPUIIOB,
CIIOXKHBIX 3(QUPOB, HUTPWIOB M amMuaoB. lIpencraBieHuss O MeXaHU3ME B3aUMOINPEBpAIICHUN
KapOOHOBBIX KHUCJIOT ¥ UX MPOU3BOAHBIX, POJIb KUCIOTHOTO U OCHOBHOTO KaTayin3a. BocctaHoBneHue u
raJIOTeHUPOBaHNE KapOOHOBBIX KUCIOT.

IIpousBoaHbie KapOOHOBBIX KHUCJIAOT. ColM: MPEACTABICHUS O CBOMCTBAX M UX 3aBUCHMOCTU OT
MPUPOABI META/lIA; MPEBPAILEHUs, CONPOBOXKAAIOIINECS yAAIEHUEM JIBYOKUCH yriepona (IHpoJIn3,
aHOJHOE OKHCIICHWE, NEHCTBHE TaJOr€HOB Ha cepeOpsHbIe COoNM). XJIOPAHTHAPHIBL: PEaKIHH C
HyKJIeopuraMu M UX HCIOJNb30BAHHE B PEAKIUSAX alMIMPOBAHUS, BOCCTAHOBIICHUE /10 albIETUIIOB,
peakuuu ¢ MarHMMOPraHUYEeCKHUMH COCAMHEHHSIMH, AHTUAPUIL KapOOHOBBIX KHCIOT: PEaKIUU C
HyKieopuinamu (alIMpoBaHue), YKCycHbId aHruapua kak C-H kommoHeHTa B peakuuud ¢
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apomatnyeckumu  anpiaerugamu  (peakuusi [lepkmna). CroxxkHble SQUPHL  KaTaJIUTHYECKOE
TUAPUPOBAHUE, BOCCTAHOBJICHME METAUIAMH WM KOMIUIEKCHBIMM  THIAPHIAMH  METAJLIOB,
JIEKTPO(UIBHOCTh B CPABHEHUH C XJIOPAHTUAPUAAMU U aHTHIPHUJAMH, PEAKIMU ¢ HyKIeoduiamu
(rupponu3 U mepesrepudukanus, peakuud C aMUHAMH, CIO0XHO3(pHpHAas KOHJICHCAIUs), OCHOBHBIE
IIyTH UCMOJIb30BaHUsI. AMU/IbI: B3AUMHOE BJIMSIHUE KapOOHWIBHON M aMMHOTPYIIIBI U €r0 CJIEICTBUS B
OTHOIICHUH KHCJIOTHO-OCHOBHBIX CBOMCTB B CPaBHEHMM C AaMMHAaKOM UM AaMHMHAMH U
EKTPO(UIBHOCTY B CPAaBHEHMM C JPYIMMHU IPOM3BOAHBIMHU KapOOHOBBIX KHCIOT, PEAKIHUU C
HyKJIeopunamu (TUAPOIIN3, AIKOT0JIN3, IepeaMUIMPOBAHKE), OCHOBHbIE IIyTH MPEBPAILECHUS B AMUHBI
(paznuuHBIE BapHAaHTHI BOCCTAHOBJICHMS, IEperpynmupoBka lopmaHa © pOACTBEHHBIE €i
IpEBpaIleHus] THIPa3uJI0B, a3ua0B, TI'MJIPOKCAMOBBIX KHUCIOT), OCHOBHBIE ITyTH MCIIOJIb30BaHMS.
Hutpunel: kaTaJluTH4eCKOE€ THAPUPOBAHUE, BOCCTAHOBJICHHE HATPUEM B CIHPTE, TUAPUIAMH,
XJIODUCTBIM OJIOBOM, B3aWMOJIeHiCTBHE C HyKiIeoduinamMu (TUAPONU3, alKOTOJU3), PEaKIHH C
MarHMMOpraHn4eCcKUMU COETUHEHUSIMH.

HenpeneabHble W apoMaTHYecKHe MOHOKApPOOHOBbIe KHCJIOThI. CrocoObl MoayudeHus o,f-
HEeNpeAeTbHBIX KapOOHOBBIX KHCJIOT U3 aJKEHOB, alleTHJIeHa, JAWKapOOHOBBIX, TaJOreH- U
OKCHKAapOOHOBBIX KHCIIOT; 3JIGKTPOHHOE CTPOEHHE, B3aWMHOE BIIMSHUE KapOOKCHWIIBHOW TPYIIBI U
JBOMHOM CBSI3W, pEaKUUW TPUCOCIUHEHUS W TNPUYMHBI PEAIU3YIOIIEHCSs B HHUX OpPHEHTALUU.
MIPOMBIIIICHHBIE CIOCOOBI MOJyYEeHUSI U MYTU UCHOJIb30BAHUS aKPUIIOBOM, METAKPUIOBOW KHCIOT U
UX TPOU3BOJHBIX; IPUPOAHBIE UCTOUHUKHM U MIPAKTUYECKOE 3HAUYEHHUE OJIEMHOBOW KHUCIOTHI. MeTonB
CHHT€3a U PEaKLHMOHHAs CHOCOOHOCTh [3,y-HempenenbHbIX KapOOHOBBIX KucioT. [IpeBpamieHus
OCH30MHOM KHUCIIOTHI, 3aTparuBarole OeH30IbHOE KOJbLIO; XJIOPUCTBIH OEH30MJ, 0COOEHHOCTH €ro
PEaKIMOHHONH CIMOCOOHOCTH B CpPAaBHEHHM C XJIOPAHTHAPHIAMH aln(aTHUECKUX KHUCIOT H
WCTIOJNB30BaHNE B peakuuu OeHzomnmmpoBaHus. llomydyenune mnepekucu OeH30miIa, HaIOCH30WHOU
KHCJIOTBI, HCIIOJIB30BAHUE ITUX COCIMHEHUI B CHHTE3E.

Hacbimennble nukap0oHoBble KHCEJA0THI. Knaccudukanus m HOMEHKIaTypa. MeToasl CHHTE3a:
OKHUCJINTEIBHOE PACIIEIUICHHE LUKIOAIKAHOB, HUKINYECKUX CIIUPTOB U KETOHOB, THAPOJIN3 MOHO- U
JUHUTPUIIOB, CHUHTE3bI C HMCIIOJB30BAaHHEM MAaJIOHOBOTO 3(Hpa, MOJyUEHHE IIAaBEJICBON KHCIOTHI U3
¢dopmmara Harpus. OOmME XUMHUYECKHE CBOWMCTBA: KHCIOTHBIE CBOMCTBA M WX 3aBUCHMOCTH OT
B3aMMHOT'O PACIOJIOKEHHsI KapOOKCHIIBHBIX I'pyII, 00pa30BaHUE MPOU3BOJIHBIX MO OAHON UM 0O0euM
KapOOKCWJIBHBIM I'pyIIaM, CMelIaHHble Npou3BoaHble. Il]aBeneBas kuciaoTa: 1ekapOOKCHUIMPOBAHHE,
NeKapOOHMWIMPOBAaHUE, OKUCJICHUE; JUATUIIOKCANIAT, PEAKLUUU CI0XKHO3(DUPHON KOHIEHCAIMU C €ro
y4acTUEM M UX HCIIOJIb30BaHME B CHHTEe3€. MaloHOBas KUCIOTa: AEKapOOKCHINPOBAHUE U MPUUUHBI
€ro MOBBIIIEHHON JIETKOCTH, KOHJEHCAUH C KapOOHWIbHBIMU COEJUHEHUSIMU; MAJIOHOBBIN 3(up, ero
CBOWCTBAa M HCIIOJIb30BAaHUE B CHHTE3€ IyTeM KOHACHCAIMM C KapOOHWIBHBIMU COEIUHEHUSMHU
(peakuus Knéenarens) u NpucoeIMHEHMS 10 JBOMHOMN yIiaepoA-yTriaepoaHON CBS3H, aKTUBUPOBaHHON
AJIEKTPOHOAKIICTITOPHBIMU  3aMeCTUTENsIMU  (peakiust Muxasist), oOpa3oBaHHe, AIKHIMPOBAHHE W
OKHCIIUTEIbHA KOHJEHCALUsl HAaTPMaJOHOBOIO 3(upa, NMPEeBpAIICHUs NMPOAYKTOB ITHX PEaKIUi B
KapOOHOBbIE KHCIOTBHL. SIHTapHas W TJyTapoBas KUCJIOTHI: OOpa3oBaHHE LUKIMYECKUX U
BBICOKOMOJIEKYJISIPHBIX MPOU3BOJHBIX; CYKIIMHUMHUI, €r0 B3aUMOJEHCTBHE C OpPOMOM MU IIEJIOYBIO,
ucrnoib30BaHne N-OpOMCYyKUMHUMUZAQ B CUHTE3€. AJUIMHOBAs KHUCIOTa M €€ MPOU3BOJAHBIE, UX
CBOMCTBA U IYTH NMPAKTUYECKOTO HUCIOJIb30BaHUA. [[pon3BoaHbIE yrOIbHONW KHUCIOTHI: MOYEBHHA U €€
MIPOU3BOJIHBIE, CIIOKHBIE A(UPBI, XJIOPYrOJbHbIM 3¢up, ypeTaHsl, KapOamaTbl, H30LMAHATHI,
M30TUOLIMAHATEL, IyTH UCIIOJIB30BaHUs B CUHTE3€ U IIPOMBIIIEHHOCTH.

HenpenenbHble 1 apoMaTHyecKue TMKApOOHOBbIE KHCJIOTHI. MajlenHOBas KUCIO0TA U €€ aHTUAPU,
CHOCOOBI  TOJyYEHHUs, CTEPEOM3OMEpHUS ATHIECHAUKAPOOHOBBIX KHUCIIOT, B3aUMOIIPEBpaIlCHUs
MaJIEMHOBON M (yMapoBOH KHCIIOT, MPOSIBICHUS CTEPEOU30MEPUH B PANIMUMAX UX XUMHUYECKUX
CBOMCTB U NPOCTPAHCTBEHHOM CTPOCHMM IPOAYKTOB PEAKIMM, MPOTEKAIOUIMX MO JBOMHOW CBS3H.
AneruneHaukapOOHOBasi KHUCJIOTa. beH301AMKapOOHOBBIE KHCIIOTHI: IOJNyY€HHE OKHCICHHEM
IankuiOeH3onoB  u  HadrammHa.  @DraneBas  KUCIOTa:  00pa3oBaHWE — IUKIMYECKUX U
BBICOKOMOJIEKYJISIPHBIX IIPOM3BOJHBIX; (DTaneBblii aHTUApPUA, €ro MCIOJIb30BaHME JUIsl CHHTE3a
MPOU3BOJHBIX (hTANeBOM KUCIOTHI, AHTPaXWHOHA, TPUAPUIMETAHOBBIX KpacuTelel; QTamumMu:
CBOWCTBa, 00ycCIOBICHHbIe HamuuueM cBs3u N-H, u ucronp3oBaHMe B CHHTE3€ aMHUHOB (peakius



I'aGpuernst), aHTPaHWIOBOW KHCIOTHI; CIIOKHBIE Y(PHUPBI (TANEBOM KHUCIOTHI M WX IMPAKTHYECKOE
3HadyeHue. Tepedranesas kucnoTa, AUMeTIITEpedTANAT U €r0 MPOMBIIIJIEHHOE UCII0Ib30BAHUE.

HurtpocoennHeHus.

CriocoObl TOJTyuyeHUs: HUTPOCOEAMHEHUN: HUTPOBAHHE YTJIEBOJIOPOAOB, OOMEH aToMa rajoreHa Ha
HUTPOIPYIILY, OKHCICHUE aMUHOB, CUHTE3 apOMATUYECKUX HUTPOCOCIUHEHUM U3 AMHHOB Y€pE3 CONH
IUa30HMUsI. OJEKTPOHHOE CTPOEHUE HUTPOTPYIIBL, XapakKTep €€ BIMAHHUA Ha HACHIIICHHBIM,
HEHACBIICHHBIM U apOMAaTUYECKUN yTIIEBOJOPOAHBIA OCTOB. XUMUYECKUE CBOMCTBA: KATAIUTUYECKOE
TUIPUPOBAaHUE, BOCCTAHOBJIEHUE B KUCJIOW, HEHTpaibHOW M menouyHoi cpenax; C-H kuciaoTHOCTb,
TAyTOMEPHsI U CBA3aHHbIE C HUMM CBOMCTBA alu(aTUYECKMX HUTPOCOECIUHEHUH (TaJlonIupOBaHUE,
HUTPO3UPOBAHKE, KOHJAEHCAlUA C KapOOHWIBHBIMU COCIMHEHMSMHU W CHHTE3 HUTPOAIKEHOB,
MIPUCOEAVUHEHUE K JIBOWHOM CBSI3U, AKTUBUPOBAHHOM 3JIEKTPOHOAKLENTOPHBIMHU 3aMECTUTEISIMU),
peakuuu anupopMel (TUAPOIU3, NEPErpyNIUPOBKAa B THAPOKCAMOBbIE KUCIOTHI). IlpencraBnenus o
CBOMCTBaxX HUTpoalkeHOB. Crenuduyeckne CBOWCTBA apPOMATHUYECKUX  HHUTPOCOCIMHCHHI:
JEKTPO(UIbHOE 3aMeIlleHUE U BIMSHUE HUTPOTPYIIIbI KaK 3aMECTHTENsI HA CKOPOCTh U OPUEHTALIUIO
B OTHX pEaKUMAX; YaCTHYHOE BOCCTAHOBIECHHE, HYKJICOPHIbHOE 3aMEIIeHHEe TajoreHa B
HUTPOTaJIOreHO0EH30/1aX M HUTPOTPYMIbl B MOJIMHUTpoapeHax; okucieHue, C-H kuciaotHocts u
CBS3aHHBIC C HEW PEAKUUM HUTPONPOM3BOAHBIX TOJNyosa. IIpOXyKTEl HEMOJHOIO BOCCTAHOBIICHUS
HUTPOCOEINHEHUIN: HUTPO30COECINHEHUS, UX TAayTOMEPHS, PEaKLHUU IUMEpPU3alUU U KOHJCHCAlVH;
(heHUITUAPOKCUIIAMIH, a30KCUOEH30JI, THAPa300€H30II U UX MePEerPyNIHUPOBKH.

CoennHeHHs €O CMEIIAHHBIMH QYHKIIUSIMH.

l'anorenzameniennble KapOoHOBble KHCHOTHL. Krmaccudukamus u HomeHknatypa. CrnocoOsl
MOJTyYCHHsI, OCHOBAaHHbIE Ha CBOMCTBAaX HACBHIICHHBIX W HENPEAETIbHBIX KapOOHOBBIX KHCIOT.
XUMHUYECKUE CBOIMCTBA: BIMSHUE YUCIIA M PACIOJOKEHHUS aTOMOB TaJIOTEHOB Ha CHIIy KapOOHOBBIX
KHCIIOT, PEaKIMN HYKJICO(PHIBHOTO 3aMEIICHNs aTOMa rajloreHa U UX MCIOJIb30BaHNE B CUHTE3E.
Oxcuxucaorsl. Kiaccudukanus nu HoMeHkIaTypa. AnudaTHueckrue OKCUKHUCIOTHI: 00IIHNe METOIbI
CHUHTE3a, OCHOBAHHBIC HAa CBOWCTBAaX HEMpEACNbHBIX, TaJOreH-, KeTO- U aMHUHOKapOOHOBBIX U
JTMKapOOHOBBIX KHCIIOT, MHOTOOCHOBHBIX CIIMPTOB, OKCHUAJIBJETUOB U OKCUHUTPUIIOB; TIPEACTABICHUS
O TIPUPOJHBIX MCTOYHUKAX OKCHKHUCIOT. XMMHUYECKHE CBOMCTBA: NETHUApATANS U 3aBHCUMOCTH €€
pe3ynbTata OT B3aUMHOIO PACIOJIOKEHHUS KapOOKCUIBHOM W OKCHUIPYIIIbI, MpPEICTaBICHHUS O
CTEPEOXHUMHUU OKCHUKHCIIOT, pEaKIUU ¢ OOpallleHUEM U coOXpaHeHHeM KOHUrypamuu. ApoMaTuieckue
OKCHKHCIIOTBL: TOJyuyeHHe KapOoHH3anuend (eHOISITOB M HA(TONSATOB, B3aWMOIPEBPAIICHUS COJICH,
BIIMSIHME KaTHOHA METala M TEMIIepaTypbl Ha HANpaBJICHUE STHX PEAKIHMNA; MOJyYeHHE MPOCTHIX U
CIIOKHBIX 3(UPOB, peaklMu a30COUYETAHUS; MYyTH MCIOJIb30BAHUS OKCUOCH30MHBIX U -HAPTOWHBIX
KHCIIOT U UX MTPOU3BOTHBIX.

AMuHokuca0oThl. Krnaccupukamuss u  HOMeHkiatypa. CTpPYKTYpHBIE THITBI TMPHPOTHBIX  OL-
AMUHOKHCIIOT, CTEPEOXUMUSI U KOH(UTYPAILIMOHHBIE PSI/Ibl; CUHTE3bI U3 KETOHOB Yepe3 IIMaHTUIAPUHBI,
U3 TaJOTeH- U O-U [3-KEeTOKapOOHOBBIX KHCIIOT, MaJOHOBOTO 3(Hpa, NPOU3BOIHBIX aMHHOYKCYCHON
KUCIOTHI. [IpOMBIIIIEHHBIE METOIbI CHHTE3a aMUHOKHCIOT. MeTonbl cuHTe3a [, Y, @-aMUHOKHUCIIOT.
KucnoTHo-oCHOBHBIE CBOMCTBA aMUHOKHCIOT M 3aBUCUMOCTh HMX COCTOSHUS oT pH cpensr;
o0Opa3oBaHNe NPOM3BOJIHBIX MO KapOOKCHIBHOW M aMHMHOTpyIme, OeTauHbl; B3aHMMOJACUCTBUE C
A30THUCTON KHCJIOTOMW, MPEBpAIICHUS] aMUHOKHCIIOT, TIPOTEKAIOINE TP HAarpeBaHWU, U 3aBUCUMOCTh
UX pe3ynbTara OT B3aUMHOIO PACHOJIOKEHHs (YHKUMOHANBHBIX Tpymm. MeToasl pa3iencHus u
UACHTUDUKAIMM aMUHOKHUCIOT. OCHOBHBIE PpEAKIUH O-aMHUHOKHCIIOT, MPOTEKAIoIIUe B HKHUBBIX
opranusMmax. llenTuapl, momuUMenTUAbBl W OENKW: TPEACTABICHUS O TENTHAHOM CHHTE3€, METOIax
YCTaHOBJICHUS] aMHUHOKHMCIIOTHOTO COCTaBa M TOCJEI0BAaTENIbHOCTH aMHHOKHUCIOTHBIX (hparMeHTOB.
[IpencraBnenue o nenTugHOM cuHTe3e. Kamponakram u ero TeXHU4eCcKoe 3HaueHue. AHTPaHUIIOBAs U
napa-aMruHOOEH301Has! KUCIIOTHI: METO/IbI OJYUYCHHS, CBOUCTBA, ITyTH MUCIIOJIb30BaAHUS.

Aabaernio- U Ketokucaorbl. Kmaccudukanus u HomeHknatypa. [Ipocreiimme o-anbaeruao- u o-
KETOKUCJIOTHI: TIONyYeHHE M3 KETOHOB, KapOOHOBBIX KHCIOT M WX MPOU3BOJHBIX; XUMHYECKHE
CBOWCTBA KaK NPOSBJICHUE PEAKIMOHHON CIOCOOHOCTH, XapaKTepHOH A IBYX (DyHKIMOHAIBHBIX
rpymi. B-Anbaeruo- u B-KeTOKUCIOTHI, crenuduka ux cBoucTB. [lomyuenne cioxHbIX 3(QHUPOB MO
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peaKkuu  CIOKHOX(UPHOW  KOHJEHCAIlMW; CBOWCTBA JA(HUPOB [-KETOKUCIOT HA TPHUMEPE
anetoykcycHoro s¢upa: C-H KHCIOTHOCTP W TayTOMEpHs, KOHJIEHCAIMM C KapOOHUIHHBIMU
COCIMHCHUSIMU M COCAUHEHUSIMM, COJCPXAIIUMHU  YIJIEPOA-YIJIEPOAHYIO  JIBOWHYIO  CBSI3b,
AKTUBUPOBAHHYIO  DJICKTPOHOAKIIENITOPHBIMH  3aMECTUTENISIMU;,  OOpa30BaHUE  METATUYECKUX
MPOM3BOJHBIX, HMX CTPOCHHE W JBOWCTBEHHAs pPEAKIMOHHAs CIOCOOHOCTh, AJKIJIMPOBAHUE,
aIMIIMPOBAaHKE, OKUCIUTENbHAS KOHJCHCAIMSI M UCTOIb30BaHUE ITHX CBOMCTB B CHHTE3€ KETOHOB U
KapOOHOBBIX KHCJIOT; OpOMHUpOBaHWE, HHUTPO3UPOBAHUE, Aa30COYETAHHE; B3aMMOJCHCTBUE C
OMCYITB(UTOM HATPHS, UAHUCTHIM BOJOPOIOM, THIPOKCHIAMHUHOM U TIPOU3BOHBIMHU THIPA3HHA.
OxcukapOOHUIbHBIE COeIMHEHUs U YrJjeBoAbl. OKCUKapOOHWIbHBIE COCIMHEHHUS M UX Haubosee
XapakTepHbIe CBOMCTBA. MoOHOcCaxapuabl, KiIacCU(PHUKAIMI W HOMEHKIATypa, CTEPEOU30OMEpHUs U
KOH(UTYpAIIMOHHBIE PAJBI, KONbYATO-I[EMHAs TAyTOMEpPHUS U MyTapOTallUs;, PEeaKIUU, UCIOIb3yeMbIe
JUISL YCTAHOBIICHUSI CTPYKTYPHBIX M CTEPEOXUMHYECKHIX XapaKTePUCTHK MOHOCAXapUIOB: OKUCICHUE U
BOCCTAaHOBJICHUE, AaIlWJIMPOBAHME, ATKWIMPOBaHUE, OOpa3oBaHHE (PEHWITUIPA30HOB U 03a30HOB,
MepPeX0/Ibl OT HU3IIMX MOHOCAXapH OB K BBICIITUM U 00paTHO. [[u- 1 mosmcaxapuibl, IPeICTaBICHUS O
pachpoCTpaHEHUH YTJIEBOJOB B MPUPOJE U MyTSIX UX UCMOIB30BaHUS.

ApoMaTHYecKHe reTepolUKINYecKue CoOeJUHeHHS.

IIsaTH4Y1eHHbIE TeTEPOHKIILI C OJHUM rerepoaroMoM (dbypas, THODEH, TUPPOIT): OOIIHUE METOIBI
CHHTe3a W B3auMmonpespauieHus (cunre3 I[laans-Kuoppa, peakuus HOpweBa), CunTe3 nUpposioB MO
Kuoppy. IlpombliieHHble METOABI CHHTE3a (ypaHa, THO(EHa, MUPpoJa U HMX MPOU3BOIHBIX.
3aBUCUMOCTh CTENEHM apOMAaTHYHOCTH OT IPUPOJIbI T'€TepoaroMa U €€ BIUSHUE Ha OCOOEHHOCTH
B3aUMOJICHCTBHSI C KUCJIOTAMU U 3JIEKTPO(PUIAMU; peaKUu T'MAPUPOBaHUS U okuciaeHus. [Ipumepsl
OCYILIECTBJICHUS] PEAaKUUH 3UIEKTpO(UIBHOTO 3aMelleHuss B psny ¢ypaHa, TuodeHa, mHHppoa.
Oypdypon u THODEH-2-aTbAETH, NHpPOCTH3eBas KucCioTa. KHCIOTHBIE CBOMCTBAa MUppoia M HX
WCTIOJIb30BAHNE B CHHTE3E; MUPPOJI-2-aNIbJCTH/I U €TO0 MPEeBpaIleHue B MOPGUH; MAPPOIBHBIN IIUKIT KaK
CTPYKTYPHBIN (hparMeHT MPUPOTHBIX COCTUHECHUM.

HHpos1 u ero mnpou3BOAHBIE: METOABI IIOCTPOCHHS HHIOJIBHOIO OCTOBA, OCHOBAHHBIE Ha
HCIOJIb30BAHUU aPOMATHUECKUX aMMHOB U apuiIruipa3oHoB (mMetoa Pumepa). CuHTE3 UHI0IA U €ro
Npou3BOAHBIX MO0 Mazenynry. CHHTE3 NpPOM3BOJIHBIX HHAONA, COAEPXKAIIMX (PYHKIMOHATIBHYIO
Ipynny B COCTaBe OEH30JIbHOTO KOJblAa. XMMHYECKHE CBOMCTBA HWHJAOJA, CHUHTE3 BaKHEMIIUX
IIPOU3BOJHBIX, MPEACTABICHUS O MPUPOAHBIX COCIWHEHUAX HHIOJIBHOIO psAla, HWHIUTO H
WH/UTOUHbIE KPACUTENH, (PTaIOLMAaHUHBI.

IIsaTHY/IeHHBbIEe TeTePOUMKIIbI ¢ HECKOJbKHMHU reTepoaToMaMu. (a3oibl). Metoas! cunTesa u3 1,3-
JIMKETOHOB, OL,3-HEHACHIIIEHHBIX KapOOHWIBHBIX COCIMHEHWH, C HWCIOJh30BaHWEM peakuuu 1,3-
JUIOJSIPHOTO  LuKIonpucoenquHeHus. CBONCTBA a30JI0B:  apOMaTUYHOCTb, KHCIOTHO-OCHOBHBIE
paBHOBECHS, YCTOMUMBOCT K JIEHCTBHIO KHCJIOT, PEAKIIMU 3JIEKTPOPHUILHOTO 3aMEIEeHHs], CPaBHEHHE
C MATUYICHHBIMU T€TEPOLUKIIAMU C OJHUM FeTepoaTOMOM. AHAJIbI€TUKH THPA30JI0HOBOIO Pslia.
lecT4/IeHHbIE TeTePOLUKIIbI.

IInpuamu 1 ero romosaoru. Metoasl CHHTE3a MUPHUIANHOBOTO KOJIbLA (CMHTE3 I'aHya, MpOMBILICHHbIE
METO/Ibl CUHTE3a). JIBOWCTBEHHAs: OCHOBHOCTh M HYKJIEO(UIBHOCTD; MPOsiBIeHNUsS N-OCHOBHOCTH U N-
HYKJIEOQHUIBHOCTH; T-OCHOBHOCTh M T-HYKJICO(UIBHOCTh: BIUSHHE IeTepoaToMa Ha 3TH CBOMCTBA,
peaxiu 3JIeKTPOPUIBLHOTO 3aMEIICHUs B sIpe MUPHIUHA U er0 N-OKHCH U UX HCIIOJIb30BAaHHUE IS
CHHTe3a (DPYHKIIMOHAIBHBIX MPOU3BOAHBIX MHUPUAMHA, OTHONICHHE MUPHUIMHA M €r0 T'OMOJIOTOB K
OKHMCIIUTENSIM; BIMSHHE TIeTepoaToMa Ha 3JIeKTPO(QWIbHbIE CBOWCTBA MHUPHIMHOBOIO  sJIpa,
HyKJIeodunsHOE 3aMerieHre Boaopoaa (peakius Ununbabruna) u HykIeo(UIbHO MOABUKHBIX TPy,
UCTOJB30BAHUE OSTUX pPEAKUMH s CHUHTe3a (PYHKUMOHAIBHBIX MPOM3BOIHBIX MUPUINHA;
rupupoBanue nupuanHoBoro sjapa; C-H. CpaBHeHue 31eKTpoQUIbHOCTH NUPUANHA, €ro N-OKUCH U
MUPUINHUEBBIX COJIEH, KUCIOTHOCTh METWUIBHOW TPYIIBl B 3aBUCHUMOCTH OT €€ IIOJOJKEHUS B
MUPUINHOBOM SIpE U NMPOSIBJICHNS B XMMUUYECKHUX CBOMCTBAX MUKOJWHOB, ITMKOJUHUEBBIX coylel U N-
OKHcel MuKonuHa. BiusHue monoskeHus: QyHKIMOHAIBHOW TPYIIBI B SApe MUPHIMHA Ha CBOWMCTBA
OKCH- M AaMMHONUPUIMHOB, TayTOMEpPHUS JTHX MpOU3BOAHBIX. llpencraBneHus o NPUPOIHBIX
COEIMHEHUSX U JICKaPCTBEHHBIX CPEICTBAX - IPOU3BOAHBIX IUPUANHA.
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XHHOJIMH M HM30XMHOJIMH. METO/bl NMOCTPOEHMsI XMHOJIMHOBOIO $pa, OCHOBAaHHBIE HAa pEaKLUAX
aHWINMHA C raunepuHoM (cuHTe3 Ckpayna) U KapOOHWJIBHBIMU COeAUHEHUSIMU CHHTE3 NMPOU3BOIHBIX
m3oxuHoHA (Meton bummepa-Hanupansckoro, Ilukre-lIlnenrmepa). CxomcTtBo u  paznuyus
XMMHUYECKHX CBOWCTB MUPUIMHA W XMHOJMHA M HM30XMHOJIIMHA, UX cojed u N-okuced. Peakuun
NEKTPO(UIBHOTO 3aMELICHHs, OKHUCICHHs, peaKIMH [0 METWIbHOW Tpynme, CBA3aHHOW C
reTepoLMKINYECKUM sApoM. [{naHnHOBBIE KpacUTEINH.

JAua3zunbl (IMpUMUIUH, NUPUAA3UH, nHUpa3uH). [IpencraBiaeHre o MeTonax CHUHTE3a MPOU3BOJTHBIX
NUpa3uHa ¥ NHMPHUAA3HMHA, CIIOCOOBI MOCTPOCHMs MUPUMUIMHOBOIO TI'eTEPOLMKIIA, OCHOBAaHHBIE HA
B3aMMOJICHCTBHMM MOYEBHMHBI, THOMOYEBMHBI, TyaHHJIWHA C MAaJOHOBBIM 3¢upom, 3dupamu -
anpaerufio- u [B-ketokucsnor. CuHTE3 MPOU3BOAHBIX NHUPUMHMIMHA Ha OCHOBE B3aUMOACHCTBUS
MPOU3BOJIHBIX  [B-IUKapOOHMAOHBIX coenuHeHHd ¢ (opmamunoMm. CpaBHEHHE pEaKIMOHHON
CIOCOOHOCTH TPOW3BOAHBIX a3WHOB W THPUAWHA C OJICKTPOPUIBHBIMH M HYKJICOPHILHBIMU
pearentamu. Peaknusa Kocra-Carurrynuna. BaxnHelyne mpoW3BOJHBIE MUPUMHUANMHA M UX POJb B
KayecTBE CTPYKTYpPHBIX ()ParMEHTOB HYKJIEMHOBBIX KMCJIOT: ypaluil, IUTO3UH, TUMUH; IypUH Kak
KOHJEHCHUpOBaHHasi CHCTEMa HMHAA30jJa M MUPUMMIMHA, aJE€HUH M TyaHWH, WX CHHTE3.
[IpencraBneHus 0 HyKJI€OTHIaX U HYKJIEMHOBBIX KHCIOTAX.
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