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BBeaenue

[IporpaMMa BCTYHNUTENIBHOIO »SK3aME€HAa MO JUCHUIUIMHE «OpraHudeckas XUMHI»
COCTaBJieHa Ha OCHOBaHUU (heepaabHOr0 TOCYJapCTBEHHOTO 00pa3oBaTeNbHOTO CTaHIapTa IO
HanpasyieHuto noarotoBku 04.06.01 Xumuueckue Haykd U COOTBETCTBYET NACHOPTY HAYHYHOH
crnenuansHocT 02.00.03 (HanpaBieHHocTh OpraHuyeckas XHMHS) C Y4€TOM OCOOCHHOCTEH
TEMAaTUKHU CJIOKUBIIEHCS HAyYHO-I1€JarOTMYECKOM IKOJIbl HHCTUTYTA.

Conep:kanue nporpaMmmbl

1. Obwue sonpocut

IIpenmer opraHn4eckoil XMMHM U OCHOBHBIE 3Tanbl ee pa3BUTHs. CriocoObl H300pakeHus
MOJIEKYJT OpPraHHMYECKUX COCIUHEHUH, CTPYKTypHbIE M 3jeKkTpoHHbIe (opmynsl (I'. Jlstouc).
Tunsl yrieponHOro ckenera, auuKIMYECKUe, [UKIMYECKAE U TeTEPOLUKINYECKUE COCINHEHUS.
N3omepust u ee Buabl. ['omonorusi. OcHoBHbIE (yHKIMOHANbHBIE Ipynnbl. Kiaccudukarms
OpPraHMYECKUX COCIUHEHUM.

2. OcHoGbl HOMEHKNAMYPbL OP2AHUYECKUX COCOUHEHUIL

3amecturenbHas HomeHkiarypa, MIOIIAK. IlonsaTuss popoHayanbHOW CTPYKTYpBI,
XapakTepucTHuecKux rpymi. Ha3Banus He(yHKIMOHAIBHBIX 3aMeCTUTENeH, (YHKIIMOHATBHBIX
IpynI,  OpeleNbHbIX,  HENpeJeNbHbIX,  apoMaTHYecKUX  pajgukanoB.  CTapIIMHCTBO
¢yHKIMOHANBHBIX rpynn. OCHOBHBIE MpaBUja COCTABJICHUS 3aMECTUTEIbHBIX Ha3BaHHUM
OpPraHMYECKHUX COECJUHEHUH, BbIOOp M HyMepauus IJIaBHOM Lenu, NpaBHJIO HAUMEHBLIMX
JokaHTOB. Ha3BaHMS OCHOBHBIX KJIACCOB OPraHMYECKUX COEIUHEHHM, CIOXKHBIX IOJM U
rerepo(yHKIIMOHAIbHBIX COSJMHEHUH.

OcCHOBHBbIE TIOJIO’KEHUSI TEOPUHU CTPOECHMSI OpraHudeckux coenuneHuit (A.M. bytiepos),
3JIEKTPOHHOW TEOPHM, OCHOBHBbIE NMPHUHLUIBI KBAHTOBON OpraHudeckoil xumuu. BameHTHOCTBH
atoMoB. Tumbl rubpuausanuu aroMa Yrjiepoja B OPraHUYECKUX COEAMHEHUAX, TEOpus
B3aMMHOTO OTTAJIKMBAHHUS AJIEKTPOHHBIX opOuTanell. ¢ u nCBsA3M aTOMOB yriepoja, husnyeckue
XapaKTepUCTUKU CBA3€H: JJIMHA, BAJECHTHBIE YIJIbI, 3HEPTHUs, IMOJISIPHOCTb, MOJIIPU3YEMOCTD,
JUIOJIBHBIM MOMEHT, NMOTEHIMAI MOHM3AIMH. ['OMOJINTHYECKUI M TE€TEPOIMTHUYECKUN DPa3pbIB
CBSI3H.

Knaccudukanus pearentoB u peakiuil. I[IpomexyTouHble 4acTHIBI (MHTEpMEANATHI):
paauKanbl, KapOOKaTHOHBI, KapOaHWOHBI, KapOEHbl, HUTPEHbI, apUHBl U Jp. DJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHHE MPOMEKYTOUHBIX YacTUILl. DJIEKTPOHHbIE YPPEKTH 3aMECTUTENEH.
NHayKkTUBHBIA U ME30MEpHBIH 3PPeKThl U crocodbl u3o0pakeHus 3Tux 3¢ ¢dekroB. [Ipumepsl
rpynn ¢ +I, I, +M u Maddexramu. Dddexr runepkonproranuu (cBepxconpsipkenus). BausHue
ANIEKTPOHHBIX A((}EKTOB 3aMecTUTeNel Ha CTAaOWJIBHOCTh W PEAKIHOHHYIO CIOCOOHOCTh
OpPraHMYECKHUX COECJUHEHMM M ITPOMEXKYTOUHBIX YacTHLl. Pe30HaHCHBIE CTPYKTYpHI, TpaBUiIa UX
MOCTPOEHUS.

Kucnorst u ocuoanms (M.Bpencren, I.JIbiouc). CONpsiKEHHBlE KHCIOTH U
COTpsKEHHbIE OCHOBaHUS. KHCIOTHOOCHOBHBIE PAaBHOBECHS Ha MPUMEPE CIHUPTOB, MPOCTHIX
3pHUpPOB, KapOOHOBBIX KHUCIOT, KETOHOB W aMuHOB. KoHcTanTa kucnotHoctu pKa, KOHCTaHTa
ocHoBHOCcTH pKp. BimsHue 3amectureneil B MOJEKYJIE€ Ha KHCIOTHOCTb W OCHOBHOCTH
OpraHUYECKUX COeNMHEHUM. Teopus )KeCTKUX U MITKUX KucioT u ocHoBaHuii (ZKMKO).

3. Ocnosbl cmepeoxumuu

CrniocoOb1 n300paskeHus TPOCTPAHCTBEHHOTO CTPOSHHS MOJIEKYI C Sp3FI/16pI/II[I/I30BaHHLIM
YIJIEpOAOM:  KJIMHOBUJIHBIE TIPOEKIMHU, 'JTECONMWIbHBIE KO3JbI', Tpoekiuuu HproMeHna.
Koudopmaruu,  koHpOpMEpHI. 3acnoHeHHas  (cuwnepuIlIaHapHas),  3aTOPMOXKEHHAas
(anmumiepuriianapHas) CKOIICHHAs (2out) KOH(GOPMAIHH.

AcUMMeTpHUYECKUN aToM yriepoja. XUpPalbHOCTb, YCIOBHUS, HEOOXOJUMBIC IS
BO3HUKHOBEHUsI XHpanbHOCTH. Kouurypanms, otauume oT koHopmanuu. OnTudeckas
M30MEepHsl, ONTHYECKash aKTUBHOCTb. JHaHTUOMEpHbI. Panemarsl. [Ipunuun R,SHoMeHKIaTypsl.



OnpeneneHyue mopsaka CTapLIIMHCTBA 3aMECTUTENEH y XUpalbHOro LeHTpa (mpaBuwio Kana
WNuronmpna Ilpemora). AOcomtoTHass W OTHOCHTENbHas KoHGurypamuu. I[IpoekimonHbIe
dopmynsl (D.0umiep). Ux moctpoeHue, npaBuia MoJIb30BaHUS UMHU (JUISI COSTMHEHUN C OJHUM
aCUMMETpPUYECKUM aToMOM yriiepoza). CriocoObl pazaenenus panemaToB. CoeTuHEHUS ¢ IBYMs
XupanbHeiMU TieHTpaMu. l[loctpoenue mnpoekiuii dumepa. Juactepeomepbl. Me30hOpMBI.
Opumpo n mpeonomenkinarypa. M3o006paxkeHne MOJIEKYNIbl JaHHOTO COEAMHEHHSI C MOMOIIbIO
pa3IMYHBIX MPOCKIHMOHHBIX (popmyi. [lepexon oT o1HOM MPOEKIMOHHON (POPMYITBI MOJIEKYIIBI K
npyroi. IlpencraBienne 00 ONTHYECKOW H30MEPUHM COCIUHEHHMM, HE COJAEpKalIuX
ACMMMETPUYECKOr0 aToMa yriiepoJa.

['eomeTpuyeckas n3oMepusi COCIUHEHUN C IBOMHOMN CBA3BIO. [Juc, mpanc; Z, E n cumn,
aumy  HOMEHKJIaTypa.

4. Ankanwt

I'omonoruyeckuii psn, U3oMepus U HOMEHKIATypa. IIpupoaHbple MCTOYHMKM AJIKaHOB.
Metonel  cuUHTE3a: TMAPUPOBAHHE  HENPEACIHBHBIX  YIJIEBOAOPOJOB, CHUHTE3  4Yepe3
JTUTARANATIKWIKYIPAThl,  DJIEKTPOJIM3  COJEeW  KapOOHOBBIX  KHCIOT,  BOCCTAHOBJIICHHE
KapOOHMJIBHBIX COEAMHEHUH, W3 TajoreHankaHoB (peakuus Bropra, mpoToiM3 peakTHBOB
['punbspa). Ilpupoga CC u CHcaszeii B ankanax. Kondopmanuu stana, mponana, OyTaHa u
BBICUIMX QJIKAHOB. DHEpreTHuYeckas javarpamMma KOH(OPMAIMOHHOIO COCTOSHHUS MOJIEKYJIbI
aJIKaHa.

XUMUYECKHE CBOWCTBA: PEAKIMU TaJOreHUPOBAaHUS (XJIOpHUpOBaHUE, OPOMHpPOBAHUE,
HonMpoBaHue, (TOpUpPOBaHME). ODHEPreTUKa IEMHBIX CBOOOJHOPAJUKAIBHBIX  pPeaKIui
ranorenupoBanus. HutpoBanue (M.U. KonoBanoB), cynbdoxiopupoBaHue U OKHUCICHHE.
CeNeKTUBHOCTD PaIMKAIBHBIX PEaKIMi U OTHOCUTENIbHAS CTAOMIIBHOCTD aJIKWIJIBHBIX PATUKAIIOB.
TepMuveckuii U KaTaTUTHYCCKUH KpEeKUHT. VIOHHBIE peaklnM alKaHOB (JACHTEpOBOIAOPOIHBIN
00MEH M rajoreHHpOBaHUE U HUTPOBAHHUE B CYNIEPKHUCIION CPee).

5. Anxenwt

I'oMonornueckuii psan, U3oMepusi U HOMEHKIatypa. ['eomerpuueckas uzomepus (yuc,
mpanc 1 Z, Enomenknarypa). [Ipupona nBoiiHo# cBsizu. MosekynspHble TOpOUTAIN STHIICHA.
Metonpl CcUHTE3a: SIMMHUHHUPOBAHME TaJOr€HOBOAOPOJA W3 AJIKWITAJIOI€HHWIOB, BOJBI U3
CIHMPTOB, JIETaJOreHUpOBaHHE guyurajioreHankaHoB. Peakuuss ['opmana, Burrura,
CTEPEOCENEKTUBHOE BOCCTAHOBIICHUE aJIKHHOB.

XUMHUECKUE CBOMCTBA aJKEHOB. Psii cTaOMIBHOCTH aJIKEHOB, BBIBEJICHHBIN Ha OCHOBE
TEIUIOT FUApUpoBaHus. ['eTeporeHHoe U TOMOT€HHOE TUAPUPOBAHNE AJTKEHOB. DJIEKTPOUIBHOE
npucoeannenne (Ade). OOmiee mpeacTaBIeHHE O MEXaHU3ME pEaKIHid, T U CKOMILIEKCHI,
oHMeBbIe HOHBI. CTepeo U pernocenekTuBHOCTh. [IpaBuino B.B. MapkoBHMKOBa, HHIYKTUBHBIN U
Me30MepHbIl  3(dexThl.  ['ajoreHupoBaHue:  MexaHM3M, crepeoxumus.  IIporeccsl,
conmyrcTByomure Ade peakuusM:  CONPSIKEHHOE  NPHUCOEAMHEHHE, IeperpynmnupoBKU
IPOMEXYTOUHBIX KapOOKaTHOHOB. [ MporajgoreHnpoBaHue: MOHATHE O OM M TPUMOJIEKYISPHBIX
MexaHusmax. ['maparanus. [IpoMbllIeHHBIH METOJ CHHTE3a 3TaHoJIa U IponaHoia2. I'uapokcu
U aJIKOKCUMEpKypupoBaHHEe. MeTraTe3nc ankeHoB. Perno u crepeocenekTUBHOE NPUCOEINHEHNE
ruapunoB  Oopa. Permocmenmbuyeckue rumpoOopupyronme peareHTh.  [IpeBpaieHue
OOpOpraHMYECKMX COCAMHEHUH B alKaHbl, COUPTHI, alKWIranoreHuasl. OKUCIeHHEe aKeHOB 110
okcupanoB (H.A. IlpunexxaeB) u g0 guonoB 1o Barmepy (KMnOs) u Kpure (OsOg).
Crepeoxumusi THAPOKCWIMPOBaHMS  ankeHOB. (O30HOIM3  alKEHOB, OKUCIUTEIBHOE U
BOCCTAHOBUTEJIBHOE pACHICIUICHHE O30HHUIOB. lcdeprnbiBaromiee OKHCIEHHE aJKEeHOB C
nomotsio KMnOys nmn NazCr07 B ycnoBusix MexdasHoro karanusa. PagukanbHble peakuu:
pUcoeAMHEeHne OPOMUCTOro BoJopoa o Xapamry (Mexanusm), npucoequnenue H2S, RSH u
TETparajJoreHMEeTaHoB K aJlkeHaM U aJUTMIIbHOE rajoreHupoBaHue. MoJeKyssipHble TOpOUTa
AUTWIBHOTO  pajguKkana. PaaukanbHas W KOOpJAMHAIMOHHAS  (METaJZIOKOMILJIEKCHAs)
MOJIMMEPU3ALIHS AJIKEHOB.

6. Ankunot



I'omonoruueckuii psig, HoMEHKIaTypa U usomepus. [Ipupona TpoiiHO# cBs3u. MeTonbl
CHHTE3a AQJIKMHOB C TIOMOILIBIO pEAKUUH OTILEIUICHUS, aJKWJIMPOBAaHUS TEPMHUHAIBHBIX
aneruineHoB. [lomydeHne aneTuiieHa NUpoJIM30M METaHA.

XUMUYECKHE CBOWCTBAa aAJKUHOB. OJEKTPOPWIBHOE TMPUCOCIUHEHUE K aAJKUHAM.
CpaBHEHHE  pPEAaKUMOHHOM  CIIOCOOHOCTM ~ QJIKMHOB M aJKEHOB. [ ajoreHupoBaHHe,
ruaporaiorenupoBanue, ruaparanus ankuHoB (M.I'. KydepoB), mpucoennHenue kapOOHOBBIX
KUACIOT. BoccTaHoBIieHHE aJKUHOB 10 yuC W mMpaHcankeHoB. ['HIpoOOpHpoBaHUE AaTKWHOB,
CHUHTE3 albAeruioB U KeTOHOB. CHKHUCIOTHOCTH aneTwieHa. AUETUICHUAbl HAaTPUS U MENH.
Maruuiioprannueckue npousBojanbie ankuHoB (OK.M. Mouuy): ux nosnydeHue u UCIOIb30BaHUE
B OPraHUYECKOM CHUHTE3E.

Konnencanusi TepMuHaIbHBIX JIKUHOB ¢ KeToHamu U anbiaerugamu (A.E. daBopckuii,
B.Penmne). AnerunenamieHoBas u3omepuzanus. CMeNIeHHE TPOHHON CBS3M B TEPMHHAIBHOE
nosiokeHne. OKUCINTENbHAsE KOHIEHCALUS TEPMUHAJIBHBIX AJIKUHOB B IPUCYTCTBUU COJEH
MeJu.

1. Anxaouenvt

Tuns! quenos. M3onupoBaHHbIe, KyMYyJIUPOBaHHBIE U CONIPSDKEHHBIE NHMeHBl. M3oMepus u
HOMEHKIatypa. Metonpl  cuHTe3a  1,31MEHOB:  AETUAPUPOBAHME  AJIKAHOB,  CUHTE3
®asopckoroPenie, kpocccoueTaHNe Ha METAITIOKOMIIJIEKCHBIX KaTalu3aTopax.

byraguen1,3, ocobenHocTH cTpoeHus. Monekyispable opouTanu 1,3 1ueHoB.

Xumnyeckue cBoictBa 1,3nueHoB. ['ajoreHnpoBaHMe W TI'MAPOTaJIOr€HUPOBAHME
1,311eHoB. AJUIMIBHBIA KaTHOH, ero mopbutanu. 1,2 u 1,4npucoenuHeHue, 3HEPreTUYecKuil
npodwib peakiuu, TepMOJIUHAMUYECKUH U KUHETUYECKUHA KOHTpOIb. [lonuMepusanus AueHoB.
Harypanbhblii u cunTeTHueckuil kayuyku. Peakuust Jlunsca Auibaepa ¢ ajJkeHaMu U alKUHaMH,
CTEPEOXMMHs pEaKIMM M €€ IPUMEHEHHME B OPraHUYeCKOM CHHTE3€. Y4YacTue HM3IINX
cBoboaHbIXx (HCMO) 1 Beicmux 3anonHeHHbIX (B3MO) opOutaneii peareHTOB B 00pa3oBaHUU
IIEPEXOTHOTO COCTOSIHUS PEAKIIUHU INEHOBOTO CUHTE3A.

CrpoeHue ajieHa, peakiuy IpUCOeIMHEHUS K aJlJIeHaM.

8. Anuyuknuueckue coeournenus

[uknoankansl U UX npou3BoAHbIe. Kiaccupukanus aquiukioB. DHEPrus HaIpsLKEHUs
[UKIIOANIKAHOB M €€ KOJMYECTBEHHAs! OLICHKA Ha OCHOBAaHWHU CPAaBHEHHUS TEIUIOT 00pa30BaHUS U
TCIJIOT CropaHvs HOUKIOAJKAaHOB MW COOTBETCTBYIOIIMUX AJIKAHOB. Tumnr HaIMpsOKCHUA B
[UKIIOANIKaHaX U MOJpa3/IelieHre IUKIOB Ha Mallble, CpEAHHE IIUKIIbI B MaKpoUuKIbl. CTpoeHue
[IUKJIONIPOIIaHa, IUKI00yTaHa, NWKIIONICHTaHa, NUKIOrekcana. KoH(opmamnwoHHBIA aHATU3
[UKIIOTeKCaHa. AKCHANBHBIE U SKBAaTOPHAIILHBIE CBA3HM B KOH(POpMAIINH "Kpeco" UKIOoreKcaHa.
KOH(l)OpMaIII/II/I MOHO n AN3aMCIICHHBIX IMPOU3BOAHBIX IIUKJIOTCKCAaHa. Bnusane
KOH(OPMAIIMOHHOTO MOJIOKEHUs (DYHKIIMOHATBHBIX TPYIIN HA UX PEAaKIIMOHHYIO CIOCOOHOCTDH Ha
IIpUMEpPE PEaKIU 3aMEIEHNs, OTILIEIUICHNUS U OKUCIICHUS.

Metoabl CHHTe3a LUKJIONpPONaHa, IHUKIOO0yTaHa M UX MPOU3BOAHBIX. OcoOeHHOCTH
XUMHYECKMX CBOWCTB COEIMHEHUN C TpexwieHHbIM LUKIOM. CHHTE3 COeAMHEHMH pdna
LUKJIONEHTaHa M LHUKJIOreKcaHa. Peaknuum paclIMpeHuss M Cy)KEHUS ILUKIA IIpHU
ne3aMuHupoBaHun nepBuYHbIX aMuHOB (H.A. JlembsiHoB). CHHTE3 cCOeTMHEHUI CO CPETHUM U
O0JIBIINM pa3MepOM IHKJIA (CI0KHOI(DUPHAS M allMIIOMHOBAs KOHACHCAIMK). TpaHcaHyIsIpHbIE
pEeakMM B CPETHAX [IUKJIAX.

IIpencrasinenue 0 NPUPOAHBIX IOJULUKINYECKUX CHCTEMAX TEPIIEHOB M CTEPOUJIOB.
KapkacHble coennHeHus: afaManTaH, KyOaH, MpU3MaH, TeTpadipaH.

9. Apenwi

Konyenyusa apomamuunocmu. Apomarnanocts. Ctpoenue Oenzona. ®opmyna Kekye.
Monekynspuele  opOutanu  OeH3o07a.  AHHYJACHBl.  AHHYJIEHBl  apoOMaTH4YecKue U
Heapomarnueckue. Kpyr @pocra. Konuenuumsa apomarnunocty. [IpaBmiio  Xrokkes.
ApoMaTnyecKkue KaTHOHBl M aHUOHBI. KOHIEHCHPOBAHHBIE ApOMAaTHUYECKHE YIIIEBOAOPOABI:
HadTanuH, (EeHAHTPEH, aHTpalleH, a3zyJieH U JAp. ['eTepoluKInYecKue MITH U LIECTHUYICHHbIE



apoMaTU4ecKkue coenuHeHus (MuUppoia, QypaH, THO(MEH, NUPUANH). AHTHAPOMATUYHOCTH HA
npuMepe HUKI0OyTaueHa, IUKJIONPONeHIIAHUOHA, KaTHOHA UKJIoNeHTaaueHmwsa. Kpurepuu
APOMAaTUYHOCTHU:  KBAHTOBOXMMHUYECKHH  (CpaBHEHHWE  pACUETHBIX  BEIMYMH  SHEPIUU
JIEJIOKaIN3alluy Ha OJMH TIDJIEKTPOH), SHEPTeTUYECKUH (TEIUIOTHl THAPUPOBAHUS) U MAarHUTHBIH.

[losnyueHne apoMaTHYECKUX YIJIEBOJOPOAOB B IMPOMBINUIEHHOCTH KaTaJIUTUYECKHM
pudopMuHT HEPTH, NepepadoTKa KOKCOBOIO ra3a M KaMEHHOYTOJbHOM cMoubl. JlabopaTopHbie
METOJbl CcUHTe3a: peakuus Bropua ®urtura u  Opyrue  peakiuud  KpoccCOYETaHWUs,
ankunupoBanue apeHoB no @puzpento Kpadrcy, BoOcCTaHOBIEHUE >KUPHOAPOMATHUYECKHX
keToHOB  (peakuus — Kwuxuepa Bonbda, peakums  Kiemmencena), mpotonu3
apUJIMarHUMraaoreHu 10B.

CaoiicTBa apeHoB. Karaiutuueckoe ruipupoBaHue apeHOB, BOCCTAHOBJICHUE apEHOB 10
bépuy, poroxumuueckoe xnopupoBaHue OeHzona. Peakuuu 3aMenieHus BoJopoja B OOKOBOM
Henu ankwiOeH30J0B Ha ranmoreH. OKHCICHHE alIKWIOCH30J0B M KOHJCHCHPOBAHHBIX
apoOMaTHYECKHX YTJIEBOJOPOIOB 10 KapOOHOBBIX KUCIIOT, ajlbJAETHAOB U KETOHOB.

10. Peaxyuu snexmpogunvrozo 3amewienusn 6 apomamuecKkom paoy

Knaccuukanus peakuuii apoMaTHUECKOro 3JEKTpouibHOro 3amenieHus. OOmue
NpPEICTAaBICHUS O MEXaHW3Me peaKkIii, KHHETUYeCKUH W30TONHBIN 3(dexr B peakmumsax
3NEeKTPO(UIBHOTO 3aMeIleHus] BOjopoJa B OeH30ipHOM Kojblie. IlpencraBienne o m M @
koMmIuiekcax. CTpykTypa TepexomHoro cocrosHus. M3oTomHelii 0OMEH BOIOpPOAa Kak
npocTeiias peakius 3IeKTPOPUIbLHOIO 3aMelleHus. ApEHOHHEBBIE HOHBI B peaKIUsIX
ANIEKTPOPUIBHOTO 3aMelleHus. BinsHue npupoabl 3aMecTUTENss Ha OPUEHTALUI0 U CKOPOCTh
pEeaKUMU 3IIEKTPO(QUIBHOTO 3aMELICHUs. JIEKTPOHOJOHOPHBIE U 3JIEKTPOHOAKLENTOPHBIE
3amectuTeny. CorimacoBaHHasi W HECOIVIACOBAHHAs OpHUEHTALMsI [JBYX WM HECKOJBKHUX
3aMECTUTENIEH B apOMaTHYECKOM KOJIBIIE.

HurpoBanue. Hutpyromme arentsl. Mexanusm peakuuu HutpoBaHus. HurtpoBanue
OeH3o0i1a U ero 3ameleHHbIX. HutpoBanue HadTanuHa, 6udennna u qpyrux apeHos. [lonydyenue
NOJIMHUTpOCcOoeIMHEeHMM. [IoHsATHE 0 uncoatake U unco3aMelleHUH B peaKUsAX HUTPOBAHMUSL.

l'anorenupoBanue. ['anoreHupyromue areHTbl. MexaHu3M peakiuu TaJlor€HUPOBAHMS
apEeHOB U MX MTPOU3BOHBIX.

CynboupoBanue. Cynboupyromue areHTbl. MexaHu3Mm peakuunu. Kunerumdeckuit u
TEPMOJMHAMHYECKUI KOHTPOJIb B PEAKIUH CyJb(pupoBaHus Ha npumepe ¢eHosa 1 HadTaiuHa.
OO6patumocTh peakuuu cyinbpupoBanus. [IpeBparienus cynb(orpynmsl.

AnxunupoBanue apeHoB o @punemo Kpadrey. Ankunupyromue areHTsl. MexaHusm
peakuuu. IloGouHble mpolecchl HM30MepH3alus AIKWIUPYIOIIEro areHTa M KOHEYHBIX
npoaykToB. CUHTE3 Iuapuil U TpuapuiMeTaHoB. TpuapuIMeTHIIKAaTUOHBI, aHHOHBI U PaUKAJIbL.
MeTonbl UX TeHepUPOBAHUS U CTAOUIIBHOCTD.

AuumnupoBanue apeHoB no ®puuento Kpadrcy. Anumnupyromue areHTbl. MexaHu3m
peakuuu. PermocenextuBHOCTh anwimpoBanusa. dopmunupoBanue no [arrepmany Koxy n
JpYrue pOACTBEHHBIE PEAKIUN.

11. Hykneogunvnoe apomamuueckoe 3ameujenue

OO61ue npeacTaBleHns 0 MEXaHU3Me HYKJIEO(UIHHOTO 3aMELICHUS.

1. MexaHu3sM OTIICIUIEHUS - TNPUCOEAMHEHUs HAa TpUMepe MpeBpallleHHs
rajJloreH0eH30JI0B B (PEHOJIBI U apoMaTH4eCKHe aMUHBl. MeToabl reHepupoBaHus U (uxcanuu
neruapoOen3ona. CtpoeHue neruapoOeH3oa.

2. MexaHn3M NpHUCOECIMHEHUS - OTIICTUIEHUSI SNAT, IPUMEPBI PEAKIIUI U aKTUBUPYIOIIIEE
BIIMSIHUE 3JIEKTPOHOAKIENTOPHBIX 3aMeCTUTENEH. AHMOHHBIE GKOMIUIEKCHI Meii3eHreiiMepa 1 ux
CTPOCHHE.

3. Sn1MexaHnu3M apoMaTHUECKOTO HYKICO(DUIEHOTO 3aMEIeHUs] B PEaKIUIX THIPOJIH3a
KAaTHOHA apeHANa30HUs.

4. Mexanu3Mm Spn1 B apoMaTHUECKOM pSly B 00JIaCTh €ro mpuMeHeHus. MaummupoBanme
MOHPAIUKAIBHOW LIETIH.



12. I'anozennpouszeoonvie y2nie6000pooos
Wzomepusi, HOMeHkiaTypa. CrocoObl TOMYYEeHHsT W3 CIUPTOB, aJKAHOB, AJIKCHOB;
3aMeIIeHNEM aTOMa OJJHOTO TaJOT€Ha aTOMOM JIPYTroro, XJIOPMETHINPOBAHUE aAPEHOB.

Peakuuu HyKJI€OQWJIBHOrO 3aMellleHUsi Y HACBIIEHHOTO aTroMa yriepoja B
IKWITAIOIeHUIaX KaK METOJ| CO3/laHusl CBSA3M YIJIEpOA YIJIEpOJ, YIJIEpOJ a30T, YIJIEpoJ
KHUCIIOPOJI, YIIIepoa  cepa, yriepos ¢docdop (moaydyeHue alKIraloreHu10B, CIIUPTOB, THOJIOB,
OPOCTBIX A(PUPOB, HUTPOCOCIWHEHUH, aMUHOB, HHUTPWIOB, CIOXHBIX JPUPOB H JIp.).
Knaccudpukanus  mMexaHu3mMoB  peakiuii  HykieopuibHoro  3ameuieHus.  OCHOBHbIE
xapakTepucTuk Sn1, SN2 peakuunii. DHepreTHuecKuii npoduiab peaxui.

Peaknun Sn2tuma. KuHetnka, crepeoxumusi, BalibJIeHOBCKoe oOpareHue. [lonsrtue o
HYKJICOQUIHHOCTU. BrusiHue MpHpOABI paauKalia W YXOISIICH TpyYIIbl CyOCTpara, MPHPOJIBI
HYKJICO(PHIBHOTO areHTa U pacTBOPUTENIS Ha CKOPocTh SN2 peaknuid. [Tpuaiun JKMKO.

MeTton mexda3zHOro mepeHoca 1 ero UCIOJIb30BAHUE B OPTAaHMYECKOM CHHTE3E.

Peakuuu Snltuna. Kunetuka, ctepeoxumus, 3aBUCUMOCTh Sn1 mpoiiecca oT mpHpOJIbI
paaMKana, yXoIsIied rpymmbl, pactBoputelss. KapOokaTHoHBI, (PaKTOPBI, ONMpPEIENSIONINe UX
ycroitunBocTh. [leperpynnupoBku KapOOKaTHOHOB. MeToAbl FeHepUpOBaHUS KapOOKaTHOHOB.
[TonsiTre 00 MOHHBIX Mapax.

MeTo/1bI OJTy4eHHUs TaIOTeHATKAHOB U3 aJIKAaHOB, AJIKEHOB, CITUPTOB.

13. Peakuyuu snumunuposanus

Peakiuy >mMMHHMpOBaHUS. & U ﬁSnHMHHHpOBaHHe. Knaccudukanus mMexaHu3MoB £
anumunupoBanus: El, E2 u Elcb. Hanpasnenue snumunupoBanuda. IlpaBwia 3aiinieBa u
I'opmana. CrepeoXxumus JMUMHUHUPOBAHMS: CUH U anmu JIMMHHHPOBaHHUE. BiMsHUE TIPUPOIBI
OCHOBaHUS M YXOJSIIEH TPyNIbl HA HanpasieHue otmerienus. Koukypenuus npouecco E2 u
Sn2, E1 u Snl. @akrtopsl BIusOmIME Ha 3Ty KOHKYpeHIHIO. Vcronb3oBaHue peakiuit B
ANMMMUHUPOBAHUS B TAJOTCHAJIKAHAX Ui CHUHTE3a AaJIKCHOB, JIMEHOB M AalKWUHOB. BrusHue
KOH(OPMALIMOHHOTO  TMOJNOXKEHHSI  (YHKIMOHATNBHBIX TPYNI B LUKIOAIKAHAX Ha UX
PEaKIIMOHHYIO CIIOCOOHOCTh Ha MPUMEPE PEAKIINN 3aMEIICHHUS, OTIICTUICHHUS.

Peakuuu oonumunupoBanus. ['eHepupoBanue kapOeHoB. KapOeHbl dYacThlBl C
JIBYXKOOPJUHUPOBAHHBIM aTOMOM yriiepoaa. [IpucoeanHeHUE CHHIJIETHBIX WU TPHUIUIETHBIX
kapOeHoB k ankeHaMm. [TonsTue o kapobeHonaax. BzanmoaelicTBrue kKapOEHONIOB C alTKEHAMHU.

B3auMogeiicTBrue rajoreHaqkaHOB ¢ MeTalaMud (0Opa3oBaHUE PEaKTUBOB [ 'puHBApa,
peaxius Bropiia).

BunnnaranoreHuIpl Kak COSAUHEHUS C IIOHMKEHHOM IOABMKHOCTBIO aTOMa raJIoreHa.

14. Memannoopzanuueckue coeounenus

JIutnii M MarHMioOpraHU4ecKue CcoeAuHeHus. MeToapl CHHTE3a: B3aUMOJECHCTBHUE
MeTauia ¢ ankui wid apuiranorenugamu. Ilpeacrasnenne o mkane CH xucnorHoctu
yriaeBonopoaoB. CTpoeHne peakTUBOB [ pHUHbspa, paBHOBECHE C JAUAJKUIMarHueM (ypaBHEHUE
B.Illlnenka). JIutuif u MarHUHOpraHUYECKUE COEIMHEHUSI B CHHTE3€ YIJIEBOJOPOJIOB, CIIHPTOB,
aJbJIETU/IOB, KETOHOB, KAapOOHOBBIX KHUCHOT. Jluankun W auapuikymnpatbl. llomyueHue wu
IIPUMEHEHHUE OTUX KOMIUIEKCHBIX COCIMHEHUN Ui CHUHTE3a MPEIeNbHBIX YITIEBOAOPOIOB,
JIMEHOB, CIIMPTOB, HECHUMMETPUYHBIX KETOHOB U B PEAKLMUAX CONPSKEHHOTO MPUCOECINHEHHUS K ¢
JPHeHachIEHHBIM KapGOHNIBHBIM COCIMHEHHSM.

15. I'uopokcunpouseoousie y2neeo0opooos

OpHoaToMHBIE CHOUPTHL. ['OMONOrMYecKWil psii, KiaccuuKaius, H3OMepUs U
HOMEHKJIaTypa. MeToasl  MOJydYeHUs: W3  alKCHOB, KapOOHWUIBHBIX  COCIWHEHUH,
raJIOTeHAIKaHOB, CJIOKHBIX dPUPOB U KAPOOHOBHIX KHCIIOT.

CgoiictBa cnuptoB. Crupthl, kak cnadbsie OHxkucnorsl. CrnmpThl, Kak OCHOBaHHS
JIptonca. 3amellieHHe THAPOKCUIBHOM TpYNIbI B CHOUPTaX Ha rajoreH (moj JeHCTBUEM
raJIOTeHOBOJIOPOIOB, TaJOreHUIOB (Gocdopa, XJIopucToro THoHmIA). Mexanusmbel Sn1, SN2, u
CTEPEOXUMUS 3aMellleHMs, TUAPUIHBIE NeperpynnupoBKu KapOOKaTHOHOB
(peTponrHAKOIMHOBAs TeperpynnupoBka). Jeruaparamus cnuptoB. OKUCIEHHWE TEPBUYHBIX



CIHMPTOB JI0 aJbJIETUJ0OB M KapOOHOBBIX KHUCJIOT, BTOPHUHBIX CHHPTOB 1O KETOHOB. PeareHTh
OKHUCJICHHS Ha OCHOBE XPOMOBOIO aHTHJApPHAA M JABYOKHMCH Maprauia. MexaHu3Mm OKHCIIEHUS
CIHPTOB XPOMOBBIM aHTHIPHIOM.

JIByxaToMHble crnupThl. Mertoasl cuHTe3a. CBOICTBa: OKUCIEHHE, alUIMpPOBaHUE,
nerugaparauusa. OxucnurenbHoe pacuierieHue 1,21uonoB  (MoaHas KHUCIOTa, TeTpaalerar
cBuH1a). [IMHaKoNMHOBAs EperpyNIUpPOBKA.

@enonpl. MeToabl MONydeHHs: IIEJIOYHOE IUIABJICHHE apEHCYIh(OHATOB, 3aMeEIleHUE
rajioreHa Ha THAPOKCWI, THIPOJU3 cojeil apeHauna3onHus. KyMonbHBIH CHoco0 MoydyeHus
(deHoa B IPOMBIIIUICHHOCTH.

CgoiictBa ¢enonoB. Denonbl kak OHxkuciaorel. CpaBHEHHE KHCIOTHOTO XapakTepa
(eHOJIOB U CIUPTOB, BIUSHHUE 3aMECTUTENEH Ha KUCIOTHOCTH (heHoI0B. OOpazoBaHHe MPOCTHIX
U CIOXHBIX 3QupoB deHonoB. Peakiun 31meKTpopUIbHOrO 3aMEIIeHUs B apOMAaTUYECKOM sIIpe
(eHOIOB: TaJOreHUpPOBaHUE, CYIb(UPOBAHHE, HUTPOBAHWE, HUTPO3UPOBAHHE, COUYETAHUE C
CONSIMU  JMA30HMsI, aJKWIMpOBaHWE U  auunupoBanue. lleperpynmnupoBka  @Dpuca.
KapOoxkcunupoBanue GpeHONATOB MEI0YHbIX MeTaiuioB 1o Konsbe. @opmuniupoBanue GeHONIoB
no Peiimepy Tumany, MexaHu3sM 0Opa30BaHHs CAIMLUIIOBOTrO anbiaeruaa. GopMuInpoBaHue
denonmoB mo Bunbcwmaiiepy. IleperpynmupoBka amminoBslx 3¢gupoB ¢eHomo (JL.Kisiizen).
Oxkucnenue (peHosI0B, B TOM YUCIIE TPOCTPAHCTBEHHO 3aTPYAHECHHBIX. [loHSATHE 00 apOKCUIBHBIX
panukanax.

16. IIpocmote 3¢hupot

[Tpocteie 3¢gupel. MeToAb! MOMy4YeHUs: peakus BuibsMcoHa, alKOKCUMEPKYPHPOBAHUE
AJIKEHOB, MEXMOJIEKYJIIpHas AeruapaTalus CIMpTOB.

CpoiictBa TpoCTBIX 3(HUPOB: 00pa3oBaHWE OKCOHHMEBBIX COJEW, pacIleIuieHue
kucinotamu. I'maponepokcuabl. [lomyyenue u cBoiicTBa granoreH’¢upoB. BuHHIOBBIE 3(pUpHI
UX MOJTy4YeHUE (U3 alleTHIICHA U trajloreH3(hupoB)

Kpayn>dupsl. [lonaydyenue u npuMeHeHre B CHHTETHUECKON IPAKTUKE.

Oxkcupanbl. CriocoObl ToydeHUsi. PackpeiTHE OKCHPAHOBOTO ILHKJIA MO JEHCTBUEM
ANIEKTPOUIIBHBIX M HYKJICO(PUIBbHBIX ar€HTOB.

17. Anvoecuowt u kemonwi

N3omepust 1 HOMeHKIaTypa. MeTosbl MojlyuyeHHs ajbJeru0B U KETOHOB U3 CIHMPTOB,
MPOU3BOJHBIX KapOOHOBBIX KHCJIOT, AQJKEHOB (O30HOJHU3), AaJKUHOB (TUIPOOOPHPOBAHUE,
ruapaTanus no KydepoBy), Ha OCHOBE METAIOPraHUYECKUX COCAUHEHHH. ANMIUpOBaHUE U
bopMUIMpPOBAaHUE apOMATUUYECKUX coequHeHHH. [IpomblluieHHOE MoslydyeHne GopMalibIerusa,
anetanbjaeruaa (Bakepnpoiiecc) u BBICIINX aidbAeruI0B (THAPOPOPMUIMPOBAHUE).

CtpoeHue KapOOHWJIBHOW TpYMIbI, €€ TOJSPHOCTh W TOJISIPU3YyeMOCTh. BrusHue
MPUPOJIBI M CTPOCHUS paguKaia Ha KapOOHUIbHYIO aKTUBHOCTb.

Xumuyeckue cBoicTBa. OOImMe TMpeAcTaBiICHUs O MeXaHU3Me HYKJIEO(pUIbHOTIO
NPUCOETUHEHUSI MO0 KapOOHWJIBHOW TpyIe albJerua0B U KeTOHOB. KHCIOTHBIH M OCHOBHOM
kataian3. KucioTHOCTh M1 OCHOBHOCTh KapOOHMIIBHBIX COEIMHEHUH.

KeroenoneHast Ttayromepus. EHonmM3anus anpAerHioB M KETOHOB B  PEAKIMAX
raJIOTeHUPOBAHUS, H30TOMHOIO OOMEHa BOJOpOJAa W paleMHU3aldd ONTUYECKH aKTHUBHBIX
KEeTOHOB. KHCIIOTHBII 1 OCHOBHOH KaTaJlu3 3TUX PEaKLUH.

KeroenonpHass Tayromepus KeTOHOB, 1,3nmuketoHoB u 1,3keTtoddupoB. Bimsaue
CTPYKTYPHBIX ()aKTOPOB U MPUPO/IbI PACTBOPUTEIIS HA MOJIOKEHHE KETOSHOJIBHOTO PABHOBECHS U
3aBUCUMOCTh ero oT cooTHomeHuss CH m OH kucinoTHOCTHM KeToHa M eHousa. J[BoilCTBEeHHas
pPEaKIMOHHAs CIOCOOHOCTh EHONSTHOHOB. MHTeprperanus MaHHBIX B paMKax MPUHIUIA
JKMKO.

ANKUTUpPOBaHUE U allUJIMPOBAHUE CHAMUHOB.

AJBI0TBHOKPOTOHOBAST KOHJIEHCAIIMsSI albJETUI0OB M KETOHOB B KHCJIOW M IIEIOYHON
cpele, MeXaHM3M peakiuil. HampaBieHHass anpqofibHAs KOHJEHCAIMS Pa3HOMMEHHBIX
aJbJIETH/IOB C HMCIIOJIb30BAHUEM JIMTHUEBBIX, OOPHBIX €HOJSTOB M KPEMHHUEBBIX 3(UPOB €HOJIOB.



Konnencauus anpaeruzioB ¥ KETOHOB C MAJOHOBBIM 3(HUPOM MU JPYTUMH COCIUHEHHSIMHU C
AKTHBHOW METHJICHOBOW TPYyNMoOi. AMHHOMETHUIMPOBAHKUE AbJACTUIO0B U KEeTOHOB (MaHHUX).
ben3onHoBas KOHAEHCALIMS.

BoccraHoBnenne anpAeruioB M KETOHOB JO CIHUPTOB, PEAr€HThl BOCCTAHOBIICHUS,
BoccraHoBienne C=0O rpymmbsl 10 CHorpynmer: peakumu KmxnepaBonbda u Knemmencena.
HNonpanukanbHas JuUMepU3alMs adbJeruJoB M KETOHOB. OKHUCIEHHE albAECTHUIOB, PEarcHThI
OKHCJICHUS. Oxkwuciienue KETOHOB MEPKUCIOTaMU o baitepy Bemnurepy.
JucnponopiuonrupoBanue anbaerun1oB no Kannununapo (npsMas u nepekpecTHasi peakiun)

PHenpenenpuble anbaeruasl ¥ KETOHbL. MeTObI ONYUEHHS: KOHICHCAIIMH, OKHCIICHHE
AUTMIIOBBIX cUpTOB. CompspKeHHEe KapOOHMJIBHOW TPYIIBI ¢ JIBOWHOW YIJIEPOIYTJICPOJTHON
cBa3pto. Peakmum 1,2 wu l,4npucoenvHeHuss — JIUTUHOPraHMYECKUX — COEAMHEHMUH,
TPUAIKWIOOPAHOB, JHAIKWI M  JUAPWIKYNPaToB, AaMHUHOB, LHMAHUCTOrO  BOJOPOAA,
rajioreHoBo10po10B. ConpsizKeHHOE MPUCOEANHEHUE €HOJIATOB U eHaMUHOB (Muxaniip).

BoccranopieHue t,PHenpeebHbIX KapOOHUIBHBIX COSMHEHHIA.

18. Kapoonoswvie kucnomut u ux npou3eooHvie

Knaccugpuxayus, nomenxknamypa, usomepus. MeToJpl CUHTE3a: OKHUCJIECHUE MEPBUYHBIX
CIUPTOB M aJbJETUJOB, AJIKEHOB, AJIKWHOB, aJKWJIOEH30JI0B; TMAPOJU3 HUTPUIIOB U APYTUX
IPOM3BOJIHBIX KapOOHOBBIX KHMCJOT; CHHTE3 Ha OCHOBE METAJUIOOPTaHUYECKUX COEeIMHEHMH;
CHHTE3bI Ha OCHOBE MAJIOHOBOTO M aneToyKcycHOro 3¢gupos. [lomryueHre MypaBbHHON KUCIOTHI
U YKCYCHOM KHCJIOT.

CrpoeHne kapOOKCHJIBHOM TpyIIbl U KapOokcuiaaTuoHa. PU3NKOXMMHUYECKHUE CBOMCTBA
KHCJIOT: accoluanus, auccounanus. KucnorHocts, ee 3aBUCUMOCTb OT UHAYKTHBHBIX 3 (eKkToB
3aMECTUTENEeH, OT XapakTepa U IOJOKEHUS 3aMECTUTENIed B alKWIbHOW Lenu M OEH30JbHOM
aape.

l'anorenupoBanue kucinor no lemo @ombrapny  3enuHckomy. [lupomuTuueckast
KETOHHM3aLUs, 3JEKTPOIN3 coieid KapOOHOBBIX kucioT no Konbbe, nexapOoKcHiIMpoBaHUE IO
XYHCIOUKKEDY.

LI'anocenanzuopuowt. TlomyueHune ¢ MOMOLIbIO TaloreHuaoB ¢dochopa, THOHUIXIOPUIA,
oKcanuixjopuaa, Oenzownxyopuga. CBoiicTBa: B3aMMOJCICTBHE ¢  HYKJICOQUIbHBIMU
peareHTamMu (BOJla, COUPTHI, AMMHUAK, aMUHBI, THAPA3UH, METANIOOPTaHUYECKHE COEAMHEHUS).
Boccranosnenue a0 anpaerugoB 1no Po3eHMyHIy M KOMIUIEKCHBIMU THAPUIAMH METAJUIOB.
B3aumonelicTBue nuazomeraHa ¢ raJloreHaHruApUAaMu KapOOHOBBIX KUCIIOT (peakiust ApHaTa
Diictepara)

Aneuopuov. MeTonpl TNONyYeHUs: Jerujparanus KUciAoT ¢ nomompio P20s u
(dTaneBOroaHruIpuaa; aluIupoBaHUe cojle KapOOHOBBIX KHUCIOT XJOpaHruapuaamu. Peakmuu
AHTUAPUAOB KUCIIOT ¢ HyKiIeopmiamu. Peakuus [lepkuna.

Kemen. Ilony4yenue u cBOMCTBA.

Cnooxcnuvie  3¢upvl.  MeToapl TOIMy4eHHUs: dTepuUKanMsg KapOOHOBBIX  KUCIIOT
(MexaHu3M), allMJIMPOBAaHUE CIHMPTOB M UX AJIKOTOJSATOB ALMJITAJOTEHUJAMU W aHTUIPHUIAMU,
IKUJIUPOBaHUE KapOOKCHUIATHOHOB, PEAKIIMU KUCIOT C JAMAa30METaHOM, aJIKOTOJIU3 HUTPUIIOB.
MeToapl cHUHTE3a LMKIWYECKUX CIOXKHBIX 3(HUPOB JaKTOHOB. Peakiuu CIOXKHBIX 3(PUPOB:
THJIPOIN3 (MEXaHW3M KHCIOTHOTO M OCHOBHOTO KaTallu3a), aMMOHOJM3, IeperTepuduranus;
B3aMMOJICHCTBHE € MarHuil M JUTHHOPTraHWYECKUMHU COEIMHEHHMSIMH, BOCCTAHOBJICHHE [0
CIHMPTOB U aJIbJETHI0B KOMIUIEKCHBIMU THAPHIAMH METaJUIoB; cioxHodupHas (JI.Knsitzen) u
AI[WJIOMHOBAsI KOHJIEHCAIIUH.

AneToyKCycHBI 3(pUp M ero Hcrosib30BaHME B cHHTe3e. KeToeHonbHas TayTomepus
a¢upoB 1,3keTokucioT u 1,3 TMKeTOHOB, aMOUIEHTHBIN XapaKTep EHOJISITHOHA.

Amuovr. CtpoeHue KapOAMOMJIBHOW Tpynmbl. MeTonbl MOMYYEHHUs: aluInpOBaHHUE
aMMHUaKa ¥ aMUHOB, TUPOJIN3 KapOOKCUIATOB aMMOHUS, THIPOJIN3 HUTPUIIOB, MIEPErpyninupoBKa
okcuMoB 10 bexkmany. CuHTE3 LMKIMYECKHMX aMHUAOB JakTamMoB. CBOICTBa: THAPOJINU3,
BOCCTAHOBJIEHME JO AaMHHOB, Jeruaparanuss amujaoB. [loHsATHE O  CEKCTETHBIX



neperpynnupoBkax. Ileperpynnuposku A.I'opmana, T.Kypruyca. B3aumoneiictBue amMmuioB ¢
a30TUCTOM KucimoTou (peakius byso).

Humpuner. Metoapl mnoiydeHus:: Aeruaparanus aMuI0B KHCIOT (¢ momoibio P20s,
SOCl;, POCI3), ankunupoBanwe nHaHuAWoOHa. CBOWCTBA: THAPOJIHM3, aMMOHOJIU3,
BOCCTAHOBJICHUE JI0O aMHHOB, B3aUMOJACUCTBME C MarHMii M JIMTHHOPTAaHWUYECKUMHU
coeauHeHusmu. Peakius Purrepa, oOpazoBaHne UMHUIATOB.

IIpon3BOHBIE YTOJIBHON KUCIIOTHI:
¢docreH, MO4YeBMHAa U €€ IPOM3BOJHBIE, 3(PUPBI YrONbHON KHCIOTHI, U30LIMAHATHI, YpETaHbI,
cemukap0a3u, kcaHtoreHaTsl. [loayyeHne 1 OCHOBHbIE CBOMCTBA.

JIBYXOCHOBHBIE __ KHMCJOTBl. Meroabl  CHHTE3a:  OKHCIUTEIBHOE  pacIlEIUICHHUE
UKIOOJC(PUHOB M LUKIMYECKUX KETOHOB, OKHCIICHUE MOJUAIKUIOCH3010B. [ 1aBHBIE
IpPEJCTaBUTENIN: IaBejieBasl KHUCJIOTa, JAMITHIOKCAIaT B  CIOXKHO3(UPHONH KOHACHCALHMH.
MasioHOBasi KMCIIOTa: CHHTE3bl C MAJOHOBBIM 3(UPOM, peakius Muxasis, KOHACHCAIUH C
anpaerugamu (Kuépenarens). SIHTapHas kuciora, ee aHruapui, umuja, NOPOMCYKIMHUMUA.
AmununoBass kucnota. Kowgencamust Jlukmana. AIWIOMHOBas KoHAeHcanus 3(upos
JUKapOOHOBBIX KUCJIOT KaK METOJl CHHTE3a CPEAHUX U MaKPOLMKIIOB.

@raneBas u TepedraneBas KUCIOTHI, MPOMBIIIICHHBIE METO/ABI MorydeHus. DraneBblit
aHruApua, GTaTUMHI U €r0 UCIIOJIb30BaHUE B CUHTE3E.

PHenpenenbubie KucnoTel. MeTOIbl CHHTE3a: JETMIAPATALMS BOKCHKMCIOT, peakius
Kuépenarens, peakuus Burtura, peakuus [lepkrnHa, CHHTE3 KOPUYHBIX KUCIIOT.

Peakuuu mnpucoeauenus mno jaBodMHOM C=Ccsa3u. CTepeoxuMus PUCOEIUHEHUS
rajioreHa v TUAPOKCHINPOBaHus nepkucioramu o Barwepy (KMnOy).

®dymapoBas U MaJI€UHOBAsI KUCIIOTHI.

AneruneniukapOoHOBasi KMCIIOTA.

AmuHOKHCTOTHL. OCHOBHBIE METOJBI CHHTE3a aMHHOKHUCIIOT. MeTo/bl N30MpaTebHOTO
BBEJICHUS U YAAJIECHUS 3alIUTHBIX IPyMI. MeTobl co30aHus NENTUIHON CBA3H.

19. Xunonwi

ITonyyenne o u n6eH3o M HapTOXMHOHOB. CBONCTBA XMHOHOB: IMOJYYE€HHE MOHO WU
JTUOKCUMOB, TIPUCOEIMHEHUE XJIOPUCTOTO BOJOPO/Ia, aHWIMHA, YKCYCHOIO aHTUJPHIA, CIIUPTOB,
peakiums c¢ aueHamu. CONOCTABIEHHWE CBOMCTB XHHOHOB M ¢,PHENpeNeNbHBIX KETOHOB.
BoccraHoBieHne XHWHOHOB. XJIOpaHWII, €r0 HCIOJb30BaHUE JUJIsl OKHMCICHHUS M IOJYy4YEHHUE.
Xunruapod. Kowmmekcel ¢ mepeHocom 3apsana  (KII3). Cemuxunonsl. Ilonstue 006
aHUOHpaAMKaiax. [ MIPOXMHOH KaKk MHTUOUTOP CBOOOAHOPAAUKAIBHBIX peaklUi. AHTPAXUHOH:
MIOJIyYEHUE, NIPEACTABIEHUE O CBOMCTBAX U PUMEHEHHUE. ATTM3apHH.

20. Humpocoeounenusn

Hutpoankanel. MeToapl cuHTE3a U3 AIKWITAIOTCHUIOB (aMOMACHTHBIM XapakTep
HUTPUTHOHA), HUTpoBaHHe ankaHoB 1o KowuoBanoBy. Crtpoenue HuTporpynmnbl. CBoiCcTBa
HUTPOAJIKAHOB: KHUCIOTHOCTb M TAayTOMEpPHS HUTPOAJIKAHOB, pPEAKIHMH HUTPOAIKAHOB C
A30THUCTOM KHCIIOTOM, TajoreHaMu, KOHJIEHCalusi C KapOOHWIBHBIMH COEAMHEHUSIMU,
BOCCTAaHOBJICHUE B aMUHBI. TayToMepusi HUITPOAIKAHOB.

ApomaTHdecKkue HHUTPOCOCIMHEHHs. BOCCTaHOBIEHME HUTPOAPEHOB B KHUCIOW U
mienoyHot  cpene.  IIpomexyTodHble  MOPOAYKThl ~ BOCCTAHOBJIIEHHMS ~ HUTPOTPYIIIbI
(HUTPO30COEIMHEHHUS,  ApPWITHAPOKCHIAMUHBI,  a30KCH, a30 M  THUJPa30COEAUHEHHUS).
bensununoBas neperpynnupoBka. BoccTaHOBIEHHE OJIHOM HUTPOTPYIIBI B MOJUHUTPOAPEHAX.
O0pa3oBaHre KOMIUIEKCOB C IEPEHOCOM 3apsija.

21. Amunoi

Knaccudpukanus, wu3omepus, HOMEHKIaTypa aMHHOB. MeToabl  MOJy4YeHUS:
ATKWIMpOBaHHE amMMmuaka uW aMuHOB 1o [odmany, ¢ramumuna xamus ([abpudis),
BOCCTAaHOBJICHHE a30TCOJEPIKAIINX MPOU3BOIHBIX KapOOHUIBHBIX COCIUHEHWH W KapOOHOBBIX
KHCIIOT, HHUTPOCOEAMHEHUH, ankuia3uaoB. lleperpynmupoBku [opmana wu Kyprmyca.



BoccranoButensHOE aMUHUPOBAHUE KapOOHUIIBHBIX COeTUHEHMI. B3anMonelicTBre anbIeriI0B
1 KETOHOB ¢ opmuaToM aMMmoHus (Jleitkapr).

CrpoeHne aMuHOB, XHMMHUYECKME CBOIicTBa. AMMHBI Kak oOcHOBaHUsA. CpaBHEHUE
OCHOBHBIX CBOMCTB NEpPBUYHBIX, BTOPHUUYHBIX, TPETUYHBIX anu(paTHUYECKHUX U apOMATHUECKUX
aMUHOB. BrusiHHe Ha OCHOBHOCTh AaMHUHOB 3aMECTUTENIEH B apOMATHYECKOM  spe.
AJKUIMpPOBAaHME M  alMJIUPOBAaHHWE aMHUHOB. TepMHUECKOe pa3lioKeHHE THAPOKCHIOB
terpaankuaammonus no ['opmany. Unentudukanus u pasieiacHie NEPBHYHBIX, BTOPUYHBIX U
TPETUYHBIX aMUHOB C TIOMOIIBI0 OeH30JIcyIbdoxaopua (mpoda XuHcoepra).

B3aumopeiicTBue  MEpPBUYHBIX, BTOPUYHBIX W  TPETUYHBIX  ANH(PATHUECKUX U
apOMaTHYECKHX aMHHOB C Aa30THCTOM KHUCIOTOW. OKHCIEHHE W TaJOTreHUPOBAHUE AMHMHOB.
Peakmuu 25eKTpopHIIBHOTO 3aMelIeHus B OCH30JIBHOM SJIpe apOMaTHYEeCKHX aMHHOB, 3alllUTa
AMUHOTPYIIIBL.

22. /luazocoeounenus

O6mue mpencraBiaeHuss o0 amudaTHUeckux JauazocoequHeHusX. JlmazomeTaw,
JIMA30YKCYCHBIN 3pup, c.Ana30KkapOOHMIbHBIE COCTMHECHHUS.

ApoMatuyeckue  Ma30COeIUWHEHUs.  Peakuuum  AMAa30TUPOBAHMUS  TMEPBUYHBIX
apOMaTHUYEeCKNX AaMHHOB. YCJIOBHS JHA30TUPOBAHHUS B 3aBUCHUMOCTH OT CTPOCHHUS aMHUHA.
Mexanusm, npupoga HUTpo3upyromiero arenta. CTpoeHue M yCTOMYMBOCTH COJEH JHMa30HUA.
KHCTIOTHOOCHOBHBIC PABHOBECHS C y4aCTHEM KaTHOHA apeHIMA30HHMS.

Peakuuu nuazocoequHEHUI C BBIACICHUEM a30Ta: 3aMeHa JUAa30TPYIIbl HA TUAPOKCHUI,
TaJIOTeH, [IHaH, HATPOTPYIIY U BOJOPOI. Peakiuu apriimpoBaHus apOMaTHYCCKUX COCTMHCHUN
cosisimu apenuazonus (I'ombepr).

Peakumm muazocoequHeHu 0e3 BBIICICHUS a30Ta: BOCCTAHOBJICHHE JI0 ApWITHIPA3HHOB,
azocoueTanue. A30COYETaHME KaK peakius d3JIeKTpopuiapHOro 3aMmenieHus. A30 W
JTNA30COCTABJISIONINE, YCIOBUE COYCTAHUS C aMHHAMH U (heHOJIaMU. A30KPACHUTEIIH.

23. I'emepoyuknuueckue coeouHenus

Knaccudukanus reTeponnkioB, HOMEHKIATypa.

IIamuynennvlie apomamuueckue 2emepoyukibl ¢ OOHUM 2emepoamomom. Pypan,
muoghen, nuppon. Cunre3 u3 1,4nukapOoHmibHbIX coenuHeHuil (ITaans Kxopp), cunTes
nupposiioB 1o Kuoppy, B3aumuble mnepexonsl (peakuus HOpbeBa). ApOMaTHYHOCTS.
MonexkynsipHble  TOPOWTANM  MATHWICHHBIX  apOMATHYECKUX TETEPOLUKIOB C  OJHHUM
rerepoaToMoM. Peaknum »1eKTpOQMIBHOTO 3aMEIleHUs] B MATHWICHHBIX apOMaTHUECKUX
TeTepPOIMKIAX:  HUTPOBaHWE, CyIbQUpOBaHHWE, TaJOTEHUpOBaHHWE, (opMUIHpOBaHUE,
arunupoBanue. OpHeHTalMs 3JIeKTPOQMIBHOTO 3aMelleHus. Peakuuu, xapakTepusyroline
(dypaH Kak JueH.

Hnoon. CuHTe3 NPOU3BOAHBIX HHAONA M3 (QeHwIryapasuHa u KeToHoB (Dumep).
Peaknmu  5neKTpOQHUIBHOTO 3aMelIeHHs] B MHPPOJILHOM KOJIBLIE WHJOJA: HHUTPOBaHUE,
bopMHUITUpOBaHKE, TAJTOT€HUPOBaHUE.

Llecmuunennvie apomamuyeckue 2emepoyuxivl ¢ 0OHUM 2emepoamomom. Ilupuoun,
XuHonuH u uzoxuronux. CUHTE3 XHUHOJIMHA U 3aMEIEHHBIX XMHOJIMHOB U3 aHWIMHOB 1o CKpayiy
u Jlebnepy Mmuiepy. ApOMaTHYHOCTh MHPHINHA, MOJIEKYJISPHBIE TOPOWTAIN TNHPHIAHA.
[TupuarH U XWHOJIMH KaK OCHOBaHMs. Peakluu nmupuauHa U XMHOJIMHA C JIKMITaJIOre€HUIAMU.
OxwuciieHne U BOCCTaHOBIICHHE MUPUANHA U XUHOJIHHA. Peakinu 21eKTpoQMiIbHOTO 3aMeIIeHUs
B MUPHUIMHE U XUHOJMHE: HUTPOBaHHe, CylbdrupoBaHue, rajorenupoBanue. NOKHCh THPUANHA
¥ XMHOJIMHA ¥ VX UCIIOJIb30BaHUE B PEaKIMK HUTpoBaHus. HykineodmibHoe 3amMenienne aToMOB
BOJIOpOJIa B MNHMPUAMHE M XHHOJMHE B peakuusx ¢ amugoM Harpus (YnumnbaOuH) u
benmmuTHeM. AKTHBalMg METWJIBHOM TIpynnsl B 2 U 4METWINHPUAMHAX M XHHOJIMHAX.
2MeTUInUpUAMHBL M XUHOJMHBI KaK METWJICHOBBIE KOMIIOHEHTHl B KOHJCHCAIMSAX C
QTBJIETUIAMHU.



24. Amunokuciomol, nenmuovl u 0eaKu

Howmenknarypa amuHOKHCIOT. [IpupogHble aMHHOKUCTIOTH. XUPATbHOCTH AMUHOKHUCIIOT,
0o0pa3ylommx MpoTerHbl. KHCIOTHOOCHOBHBIE CBOICTBAa, aM(pOTEPHOCTh aAMHHOKHUCIIOT.
N3oanextprudeckas Touka. CHHTE3bI LaMUHOKHCIIOT M Pa3/IelICHHE PAlleMUYECKUX (GOPM.

CBoiicTBa aMMHOKHUCIIOT: TI0 aMUHOTPYIITE, KAPOOKCUITY, OKUCICHIE aMHUHOKHUCIIOT.

Howmenknarypa nentunoB. OCHOBHBIE NPHHLUIBI CHHTE3a MOJMICNTHIOB; 3allUTa
aMHHOTPYIIIBI U aKTUBAIMS KapOOKCHIbHOM rpynmbl. TBepaodaszubiii cuaTes nentuos. O0mue
NPUHINIBL OTIPENICNICHUsT CTPOCHUS NeNnTHI0B M OenkoB. IlepBuuHas, BTOpHYHAs M TPETUYHAS
cTpykTypa 6enkoB. [lonarue o pepmeHTax u HepMEHTATUBHOM KaTajus3e.

25. Yenegoowt

Monocaxapuowr u nonucaxapuowsi. Knaccuduxamuss ¥ CTEpeOXHMHUS MOHOCAXapuaoB.
Anb103bl (aIBAOTPEO3BI, ANBAONEHTO3bl, AJIBJOIeKCO3bl) U KeTo3bl. CTepeoxuMus anplo3 U
kero3 B mpoekuusax dumepa. [uknnueckue nomyaneranyd ajlbIOreKCO3 — INIIOKONMPAHO3bl U
rmokodypanossl. & u PAmomeps.. ®PopMynsl Xeyopca Al aHOMEPHBIX MOHOCAXapHUIOB.
Tayromepusi LIMKJIMYECKUX M OTKPBITHIX (OPM B pacTBOpax MOHOCAXapuOB, MyTapoTalus
rimoko3bl.  Kondpopmauum nupaHozHoro mukia. Peakuunm MoHocaxapunoB. [lomydyenue
TJIMKO3UI0B KaK 0co00i (opMbl MUKIMYECKUX aneTtaneil. CHHTE3 MPOCTHIX U CIOXKHBIX 3(UpoB
MoOHOcaxapuaoB. OKHUCIEHHE albl03 A0 aJIbJOHOBBIX KHCIOT, JIAKTOHM3ALUS ajbJOHOBBIX
KucJIOT. McuepnbiBaroiiee OKHUCIEHHWE MOHOCAXapHI0B HMOJIHOM KucioTo. (OOpa3oBaHue
03a30HOB IIPU B3aUMOAEUCTBUM C (eHunruapasuHoM. CuHTe3 MoHocaxapuaoB no Kunmanu
Oumepy u aerpaganus no Bomo Pyddy.

Hucaxapunpl (0no03bl): ManbTo3a, LEI00MO03a, J1aKTo3a, caxaposa. [lomucaxapuisl
LEJUII0JI03a U KpaxMall.

Hyxneunosvie xuciomwvl. HyKIeMHOBBIE OCHOBAaHHSA, HYKJICO3MIbl M HYKJICOTHBI.
Ilepnunas crpykrypa JIHK u PHK. Hyxkneoruansni cocras JJHK u PHK. Bropuunas
ctpykrypa {HK. buonornyeckas ¢pyukuus JJHK. Bunst PHK u ee ponb B cunTese Oenka.

26. Dusuueckue u QuzuKoxXumuiecKue memoosl Uccie006aHUsA 6 OP2AHUYECKOU XUMUU

Wndpakpacunas cnekrpockonus. [Ipupoga MK cnextpoB, cnocoObl X H300paxeHus,
XapaKTepUCTUYECKHE YaCTOTHI MOTJIOLEHUS.

DOnexTpoHHas crekrpockonus. [Ipupoaa crekTpoB, TUIBI 3JEKTPOHHBIX MEPEXO/0B, UX
HHEPreTUUecKue XapakTepucTHkH. [loHsATHE O XpOMOQOPHBIX TIPYNNHUPOBKAX, CHOCOO
n3zo0paxenuss Y@ crekTpos.

CriekTpel IPOTOHHOTO MarHUTHOTO pe3oHaHca. IIpupona, OCHOBHBIE XapaKTEPUCTHUKU:
XUMHUYECKUM CIBUT, MHTEHCUBHOCTb, MYJBTUIUIETHOCTh CHTHAJIOB IMPOTOHOB; CIHMHCIHMHOBOE
B3aMMO/ICIICTBHE.

Macccnexktpometpus. OCHOBHBIE NMPUHIUIIBI, MOJIEKYJISPHBIM MOH, U30TOIHBIM COCTaB
HMOHOB, OCHOBHbIE MYTH (pparMEHTALNU BaXKHEHIINX KJIACCOB OPraHUUYECKUX COECAMHEHUI.

Kpurtepuu oneHkn 3HaHWI NPeTeHAEHTOB HA NOocTyIIeHue B acnupanTtypy HOC
YpO PAH no pucuunimnie «Opranndyeckas XUMHSD)

OI_ICHKE[ OTBCTOB aGI/ITypI/IeHTOB MMPOU3BOAUTCA IO MATHOAIBHOM IIIKaJie COTJIACHO KpUTCPUAIM,
IMPUBCICHHBIM B Ta6n1/1ue:

OneHka Kpurepun

OT1nuyHO 1. OTBeTbl Ha TNOCTaBJICHHbIE BOIPOCHl W3JAraloTCsl JIOTUYHO,
MOCTIeIOBATEIBHO B HE TPEOYIOT JOMOITHUTEIBHBIX MOSICHEHHIH.
2. JleMoHCTpHpYIOTCS TITyOOKHE 3HAHUS 110 TUCIMITIIHHE.
3. JlenaroTcss 000CHOBAHHBIE BBHIBOJIBI.
4. OtBer CaMOCTOSITENIbHBIH, UCTIONIB3YIOTCS 3HaHUS,
IPHOOPETEHHBIE PaHEe.




5. JlaHbl ucuepnbiBaoIIre ONpeAeIeHUS OCHOBHBIX MOHSITHUH.

Xopouo 1. OTBeTbl Ha MOCTaBIICHHBIE BOIPOCHI JAIOTCS YBEPEHHO U
IIOCJIEI0BATEIIBHO.
2. JleMOHCTpHUpYyEeTCSl YMEHUE aHAU3UPOBATH MaTepuas, HO HE
BCE BBIBOJABI HOCSAT AapryMEHTUPOBAHHBIM U J0OKa3aTeJbHbIN
Xapaxrep.
3. Martepuan uznaraercsi B OCHOBHOM IIPaBUIIBHO, HO TPEOYIOTCS
JIONIOJTHUTEIbHBIE YTOUHEHUS.
4. Jomyckatorcs HEOONbIINE HETOYHOCTH TIPU BBIBOJAX U
ONPEAEIICHUN TTOHSATHH.

Y 10BIETBOPUTETBHO 1. Homnyckatorcs HapyLIEeHUs B [IOCJIEI0BATEIbHOCTH
W3JI05KEHUSI MaTepHUalla MPHU OTBETE.
2. JleMOHCTpHUpYyeTCS TOBEPXHOCTHOE 3HAHUE JUCLUIIIINHBL.
3. Nmerorest 3aTpyAHEHNS] C BBIBOJAMU.
4. Onpenenenuss MOHATUH JArOTCS HE YETKO, C OOJBIIMMHU
HETOYHOCTSMM.

Heynosnersopurensuo | 1. Matepuan wu3naraercs HENOCIEI0BaTENbHO, COMBYMBO, HE
MPEJCTABIISIET OMPEACICHHON CUCTEMbI 3HAHHUM MO TUCIUIIIIMHE.
2. OTBeT HE OTpaXKaET COJECpKAHUE BOIIPOCA.
3. He narorcs oTBETHI HA YTOUHSAOLIME BOIPOCHI KOMHCCHHU.
4. Jonyckatorcs rpyObie omrOKy B ONpeIeIeHUH TOHSITHHA.
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