Ilporpamma BETYNHTENLHBIX 9K3aMeH0B B acnupantypy MUPAB PAH 1o HAYYHOH
cnenuaabHocTu 1.4.3. Oprannveckass XumMus

BBeaenue.

Oprannveckasi XUMHST B €€ MECTO CPeIM APYrHX XUMHUYECKHX IHCIUILIHH, CBS3b C
ApyruMu Haykamu. Opranu4yeckue COeMHEHHUS B IPHPOJIE.

Coctas ¥ CTpOEHHE OPraHHYECKUX COeMHeHHH. CTPyKTypHbIE (Gopmyitsl. T'omostorus.
M3omepust. [IpuHIMITEL pal{MOHANBHON U 3aMeCTHTENLHOM HoMenkiarypel MIOITAK.

Tunbr xumudyeckux cBsizell B OpraHnyeckux coequHeHusx. Ousnueckue XapaKTEPUCTUKH
CBSI3€H: S9HEPTHS, JIHHA, HOJSIPHOCTD, MOJISPU3YEMOCTb.

[Tonstre o koHUrypauy 1 KOHPOPMALHUSIX.

DNEKTPOHHbIE (MHIYKTUBHBLIA M ME30MEDHBIH) M MPOCTPAHCTBEHHBIE 3pekTsr B
OpraHu4eCKuX MoJeKysax. Kiaccnpuxaius peareHToB 1 peakiuii.

[lonsiTHE O MPOMEXYTOUHBIX YACTHIIAX, IEPEXOJIHOM COCTOSHHU U MEXAHU3ME peaxiuii:
NPEJICTABICHAE 00 9HEPreTUYECKOM HPOQHIC peakiuu H ee SHEPreTHYSCKOM OallaHce.
Kunetnueckuit # TepMOAMHEMUYECKHH KOHTPOJIB.

OCHOBBI MeTOJIa MOJIeKyISIpHBIX  opbutaneii (MO) st OpPraHU4YECKUX MOJIEKYII,
COZCpXaKMX T-CBSA3U. Mosekynapuele m-opOuTamu oTwieHa, OyTa-1,3-queHa W BBICIIHX
[I0JIMEHOB, OCH30Ja, AIMI-PAIUKaNd, -KATHOHA M —aHHOHA. |IPUHIMI JKECTKHX M MSTKMX
KUCIIOT U ocHOBaHHU (JKMKO).

Dusnyeckre METOABI HCCIENOBAHMS B OPTAHHICCKOW XHMMUH. HK-Crnexrpockomnus:
IpUPOJA CIIEKTPOB, CIOCOOBI UX HM300PAKCHUS, XAPAKTEPUCTUUECKUE YACTOTHI MOTIOMIEHHS.
OJEKTPOHHAS CTIEKTPOCKOIIHMS: [PUPOJA CIIEKTPOB, THITBI DJICKTPOHHBIX IIEPEXO0JIOB, IOHSITHE O
XPOMO(OPHBIX TPYIIIMPOBKAX, CHOCO6 H300paXKeHHsI YO-criexTpoB. CHnexTpbl IPOTOHHOIO
MAarHMTHOTO ~ pE30HAHCA: MPHPOJA, OCHOBHBIE — XAPAKTEPHUCTUKH (XMMHUECKHH  CJIBH,
HMHTCHCUBHOCTb, MYJIBTUIUICTHOCTH), crHekTpsl SIMP  opranuueckux coemmpenni. Macc-
CHCKTPOMCTpPHSL: OCHOBHBIC INPHUHLMIIBI, MOJICKY/IAPHBIH HOH, H30TONHBIH COCTAB HOHOB,
OCHOBHBIC ITYTH ()parMEHTALMK BAXKHEHIINX KIACCOB OPIAHUUYECKUX COEIMHEHHNH.

1. AIKAHBI

Ilpupona C-C u C-H casseit (sp3-rH6sz1Hoe cocTostHMe yriepona). Ilomsrue o
KOH(opManusIX u  KOH(pOpPMepax —anKaHoB. IIpOeKIMOHHBIE dopmyner  Hpromena.
Koupopmanun srana, nponana, 6yTaHa ¥ BBICIIX AIKAHOB. Ouepreruyeckas JuarpaMmma
KOH(OPMALMOHHOTO COCTOSHUS MOJEKYJIbl ajKaHa. IIpuponHble HCTOYHMKH aAJIKAHOB.
Meronpl  cuHTe3a: ruApHpOBaHHE — HENpEeNbHBIX YIJICBOJIOPOZOB, CHHTE3  4Yepex
JITHAHATIKUIIKYIIPATEL, IIEKTPOJIU3 Collel KapGOHOBBIX KHCIIOT.
Tepmuyecknii n kaTanuTHYECKNH KpPEKUHT.
XUMHIYECKUE CBOKCTBA: TallOreHUPOBAHHME (XJIOPHPOBAHME, OpomHpoBaHHe, HOAUPOBAHHE,
dropupoBanue). DHepreTHUECKUH KOHTPONL LEIHbIX CBOOOZHO-PaIUKANBHBIX  peaKInii
raJloreHupoBanus. Jpyrue pajukajibuble peakidd alkaHoB — Cynb(pUpOBaHue, KPEKHUHT
(IIOJTyYeHHE YKCYCHON KHUCIOTBHI M OyTaH-2-0HA W3 Oyrana). CeleKTHBHOCTL paJ(MKAIbHbIX
peaKknuit M OTHOCHTENbHAS CTAOMIBHOCTD —ANKHMIBHBIX — PAJHUKAJIOB. JloxazarenbeTBo
CYIECTBOBaHMsl ~ CBOOOAHBIX  pajyukanos  (ITaner). MoHHBIE peakimu — ajKaHoB
(IeHTepOBOIOPOIHEIN  OOMEH M ranoOreHHpOBAHUE B cynepkuciioi  cpezne). Ilytu
HCIIOJI30BAHUSI aJIKAHOB.

2. AJIKEHBI

ITpupona maoinoil cs3m. sz—FI/I6pI/I,Z[I/I3aHI/I5L ['eomerpuueckast uzomepus (Luc,TpaHc- u
E,Z-HoMeHKNaTypEI).



Meronpl cuUHTE3a: SIMMUHHUPOBAHUE TaJIONCHBOAOPOAA M3 QJIKHITAJOICHUIOB, BOJBI U3
cnupra. Peaknum ['opmana, Koyma, Burrura, crepeoceisekTHBHOE BOCCTaHOBJICHHE
QJIKUHOB. Py cTaOMIBHOCTH alIKEHOB, BBIBE/ICHHBIM HA OCHOBE TEIUIOT MX THJPHPOBAHUS.
['eTeporesHoe ¥ rOMOT€HHOE TUAPHPOBAHKE AJTKCHOB.

OnexrpodmibHoe npucoenunenue (Ad). Obmiee mpeacTaBIeHHe 0 MEXaHU3ME PEaKLUH, TT- 1
o-KoMILIEKChl. CTepeo- M peruocesieKTUBHOCTh. COBpEMEHHOE TOJIKOBAHUE IIpaBHIA
MapKkoBHUKOBa: HMHIYKTUBHBIE W Me30MepHBIH  3(pdeKTh], mocryaar XeMMOHJA.
l'ajoreHrpoBanme: MEXaHU3MBI, CTEPEOXUMHsI, CTEPEOM30MEpBLI C JBYMS XHUPaIbHBLIMH
LEHTPaMHU.

['mpporanorenupoBanue: MOHATHE O OM- U TPUMOJIEKYJSIPHOM —MeXaHu3Mme. | mapartarus.
[IpoMBIIIIIEHHBIN METOT CHHTE3a DTaHOJIA | [POIaH-2-0J1a.

Oxcu- ¥ alKOKCUMEPKYPUPOBAHHE, MEXAHU3MBI, CTEPEOXUMHUSL. [IpoIiecchl, COMyTCTBYIONIHE
Ad-peaknusiM: CONPSDKEHHOE IPHCOCIMHEHHUE, THIPUJHbIE W ajKWIbHblE MUIPAlH, T-
ydJacTue, Ieperpynnuposka Barnepa-Meliepseiina. BnwusiHue npupogsl  cyOcTpara,
BIIEKTPO(UIIA U PACTBOPUTEISI HA IPOTEKAHUE PEaKIHiA.

Perno- u crepeoceseKTUBHOE IPUCOCIMHEHNUE THIPUAOB Oopa. Permocnenuduyeckue
rugpoOopupyromye areHTol. lIpeBparneHne OOpOPraHUYECKMX COEHUMHEHUN B aIKaHbl,
CIUPTHI, aIKUIragoreHuabl. OKHUCIEHHE allKeHOB 10 OKcHpaHoB (1o [lpuiexaeBy) u 10
muonoB 110 Barmepy (KMnOs) u Kpure (OsOg). CrepeoxuMusi THUAPOKCHIMPOBAHHUS
ajiKkeHoB. (O30HOMM3 AaJKEHOB, OKUCIMTCIBHOC ¥ BOCCTAHOBUTENILHOE PACIICIICHHE
030HHIOB. VcuepneiBaroinee OkxucieHHe ankeHoB ¢ nomoipro KMnOs wim Na,CrO4 B
YCIOBHAX MeX(a3HOro Karaiausa. PajukaibHbIe pEaKIUh: TPUCOEJIUHEHHE OPOMECTOTO
BoJopoJa no Xapaiy (MexaHusm), npucoegunenne HpS m RSH k ankenam W ayummiipHOE
rajorenupoBanue 1o Lurnepy. MO anmuisHOro pajukana.

Asnnmun- ¥ BUHMIragoreHuApl. CpaBHHUTENbHAS MOABOKHOCTH IaJOreHa B HUX.AJIIHIBHAS
NEPErpymniupoBKa.

[Tonumepusanus: pagukaibHas, KATHOHHAS ¥ aHHOHHAs. [IOHATHE O METATIOKOMILIEKCHOM
KaTali3e: METATE3UC, TUAPUPOBAHNE, TTOJIMMEPU3ALINS AJIKEHOB.

KapGensr - YACTHLBI ¢ JBYXKOOPAMHMPOBAHHBIM ~aTOMOM  yrjiepoja. MeTOIbI
reHepUpoBanus KapOeHa u auranokapOeHoB. [IpucoeMHEeHHE CHHIIIETHBIX M TPUILIETHBIX
kapOeHoB K ankeHaM. Ilonsrue o kapGenoumax. [Ipucoenunenne kapOGeHOUNOB K TAOMHOI
CBSI3H.

3. AVIKAJIMEHDBI

Tuner muenos. CpaBHEHHE YCTOMUYMBOCTHM JMEHOB pasHBIX TUIIOB. Meromel cuHTe3a 1,3-
JMEHOB: JEruJIpupoBaHMe alikaHoB, cuHTe3 daBopckoro-Pemme, kpocc-coueranue Ha
METaJNIOKOMILJIEKCHBIX KaTaJH3BaTOpax.

Byra-1,3-n11eH, 0COOEHHOCTH IPOCTPAHCTBEHHOTO CTPOEHHsL. MoeKynspHble opbuTay 1,3-
JAMEHOB U CONPSDKCHHBIX IIOJIMEHOB. ['aJloreHMpoBaHMEe M TUporajioreHuposanue 1,3-
JAUCHOB. AJUIMJIBHOE y4YacTHE, yYCTOHUMBOCTH AJUIMIBHOTO KATHOHA, €r0 MOJEKYJSpHbIE
opobutanu.  1,2-  u  14-npucoeiMHeHHe,  SHEPreTHUECKWi  mpodHIb  peaKIuw,
TEPMOJIMHAMHYECKUN ¥ KUHETUYECKUH KOHTPOJIb.

[onsite 0 cMHXpPOHHOM Npolecce U NEPULUUKINIECKUX peakiusx. KOHLenus coXpaHeHns
OpOMTaNbHON CHMMETPUM M Teopusi rpaHuuHbIX opbutaneil. [Tonsrtue o B3MO u HCMO
peareHTa ¥ CUMMETpUst 3THX opOuTaneid. OpOUTAIBHBIN KOHTPONb B 3JEKTPOLUKINYECKHIX
PCAKIHAX 3aMBIKAHUS U PACKPBITHS UKJIA, HHUIIMAPYEMBIX TEPMHUCCKH B (OTOXUMHUYECKH.
Crepeoxumuveckne  mpaBuiaa sl SJEKTPOLMKIMYECKHX — peakiuil.  Peaxiuu
[UKJIONPUCOCAUHCHHsST W MX Kiaccupukanus. KoHTposib OpOUTANILHOM CHMMETPHH B
TEPMHYECKUX U POTOXUMHUYECKUX PeaknusxX [4-+2]- u [2+2]-HUKI0npUCOe IMHEHHS.

Peakuust lunbca-Anpaepa ¢ ajgkeHaMy ¥ aikuHamu. OJMTOMEPH3alus M IOTHMEPH3ALUs
JUeHOB. M301peHOoBRIN KaydyK.



AJUICHBI U KYMYJICHBI: 0cOOEHHOCTH MPOCTPAHCTBECHHOI'O CTPOCHUSA, H30MEpHU3allUsl.
rHII,pI/IpOBaHI/Ie. SHGKTpO(l)I/IﬂbHOG [MPUCOCAMHCHUE K aJUICHaM: r'uJiparanusi, IpuCoOCIUHCHUC
XJI0pOBOAOPOIA.

4. AJIKHBI

ITpupona TpoiiHOU cBsi3uM, Sp-rubpuansanus. MeTogpl cuHTe3a aakuHOB. CH-KHCIOTHOCTH
alleTueHa, MoHsITHe a KapOaHuoHaX. ATETHJICHHIBI HATPUS U M, MAarHHHOPraHUIeCKue
IPOU3BOJHBIC QJKWMHOB: HX I[OJIYYeHHE H HCIOJIH30BAHHE B OPraHUYeCKOM CHHTE3E.
Konpencanust ankuHoB-1 ¢ anpaerujamMmu v keroHamu (Papopckuii, Penme). Aueruies-
aJsleHoBast m3omepu3anus. CMmelieHue TPOMHOH CBSI3W B TEPMUHAIBHOE ITOJOXKECHHUE.
OnexTpoduiibHoe npucoenunenue K ankuHam. CpapHenue peakIMOHHOH CIIOCOOHOCTH
QJIKMHOB U AJIKEHOB.

["ayorenupoBanue, rujaporajgorenupoBanue, ruaparauns (Kyudepor). HywieoduibHoe
IPUCOEIUHECHNE CIIHPTOB, CHHTE3 BUHIJIOBBIX 3(DUPOB. BoccTaHOBIICHHE ATKHHOB 10 [IHC- U
TpaHC-aIKEHOB. [ uapobopupoBaHue aIKUHOB, CHHTE3 aJlbJIeTU/I0B.

OxuciuTeNbHAs KOHJICHCAIINSI TEPMUHABHBIX AJIKHHOB B IIPUCYTCTBHE COJICH ME/IH.

5. CTEPEOXMMMSI COEJIMHEHUM C OJTHUM ACUMMETPUYECKAM
ATOMOM YTJVIEPOJA

ITonaTne 06 ONTHYECKON AKTUBHOCTH W XUPAIBHOCTH (SHAHTHOMEpPHI), pamemarsl. R,S-
HoMeHKarypa. IIpoeknronsbie popmyssl Ouiiepa u mpaBuia MOJIH30BAHUS HMH.

6. TAJIOI'EHAJIKAHBI, HYKJIEO®UJIbHOE 3AMEIIEHUE
Y HACBIIIEHHOI'O ATOMA YI'JIEPOJA

Peaknuu HyKJICOQHIBHOIO 3aMEIIEHHs Y HACBHIIIEHHOTO aToMa yrjiepoja Kak MEeTOJ
CO3IaHUs CBSA3EHM YITIEPOA-YIJIEPOM, YIJIEPOJ-TaJOreH, YIJepoa-a3or, yriepoa-(pochop
(anKunragoreHuJ0B, CIIUPTOB, THOJIOB, JUCYIb(UIOB, IPOCTHIX IPUPOB, HUTPOCOEIUHEHHUI,
aMUHOB, HUTPUJIOB U JP.).

Knaccupuxarnus MexaHH3MOB HYKJICO(QHUILHOTO 3aMEINeHUsl Y HACBILEHHOrO aroMa
yrieposa. [lonstue HykineodunpHoctd. OCHOBHBIE XapaKTEPUCTUKH Sy1- 1 SN2-TIPOLECCOB.
Onepretnueckuil mpodunp peaknuu. Peakuuw HyKIeO(QUIBLHOTO 3aMelieHHs Syn2-THIIA.
Kunernka, crepeoxumus, BaJbACHOBCKOE oOpaiieHue. BiusHue HpHpOABI pajuKana M
YXOJSIIe TPYIIbI CyOCTpaTa, NPUPOJBl HYKJICO(PUIHHOIO areHTa W PacTBOPHUTENS Ha
CKOpOCTh  Sn2-peakumif.  DaxkTophl, ONpEACIIIONIME  PEAKIMOHHYIO  CIIOCOOHOCTH
HykneopmipHOro parenta. [puammn JXMKO.

Meron mexda3HOro mepeHoca u ero UCIoNb30BaHUue B OPraHUYECKOM CHHTE3E.

Peaxuuu Syl Ttuna. Kunermka, crepeoxumust. 3aBucumocTts Syl-mporecca or IIPUPOBI
pauKaia, yxoasie rpynmnsl 1 pactBopurens. Kap6okaTuoHsl, pakTopsl, BIMAIONUIHE Ha UX
YCTOWYHBOCTE. [leperpynmnupoBky kapOOKaTHOHOB. MeTOAbI TeHEpUPOBAHUS CTAOMIIBLHLIX
KapOOKaTHOHOB.

OnexrpoduibHbli katamus B Sy1-peakuusx. [ToHsTHE 0 HOHHBIX Hapax. THIIBI HOHHBIX Iap
¥ UX POJIb B pEaKLUsIX HYKJIEO(UIHLHOIO 3aMELICHUSI.

MeTo bl HosTyYeH s TaJIOreHAIKAaHOB U3 AJIKAHOB, AJIKEHOB, CIHPTOB.

7. METAJIJIOOPTAHUYECKUE COEAUEHU S

JIunii- u marmuitoprannueckue coenunenus. [Ipupona cs3u yriepon-metamt. CTpoeHue
JIMTUHOPraHuIeCcKUX CoelMHeHui 1 peakTuBa [ punbspa. Pasnosecue Illnenka.

Metonbl cuHTe3a: B3aMMOMEHCTBHE METalla C alKuil- WA apHITaJoreHUIaMM, pPeaKiui
[IepeMeTaJUIMPOBaHUs U MeTajmmpoBaHus. llpexcrasienue o mkane CH-xuciorHoctu



YIJI€BOOPOIOB. JInTHli- 1 MarHMHOPraHHYECKUE COEJUHEHHUS] B CHHTE3€ YIJIEBOLOPOLIOB,
CIMPTOB, aJILAETUIOB, KETOHOB, KAPOOHOBBIX KHCIIOT.

[lepemeramupoBanye Kak METOJ| CHHTE3a IPYIHX METAIOOPraHUYeCKHX COeIMHEHHH
HETICPEXOIHELIX METAJIOB U3 JIUTUH— U MAarHUMOPraHUIeCKUuX COCIMHEHMH.
Pryrbopranuyeckue coemuHeHus. CHHTE3 ¢ MOMOIIBIO JIMTHI— M MarHMHOpraHHYECKHX
COCTHHEHUIH MPSIMBIM BBEICHUEM PTYTH I10 CBSI3U YIJICPO-TaIOTeH,

PryThopranmueckue peareHTl Kak MOJCIBHbBIE COCTHHEHHS B PEAKLHUAX DIEKTPO(GUILHOIO
3aMCIICHUST Y HACHILEHHOIO aroMa yryepofa (M30TOMHBIH OOMEH pPTYTH, MPOTOJIU3,
raJoreHupoBasue). Syl- u Sy2-MexaHU3MBL.

Crepeoxumust 3ameleHust. Biustnue crpoenus cyoerpara.

Jmankun- u muapuikynparel. [lonyuenue u npuMenedne STHX KOMIUIEKCHBIX COEIUHEHHH
AJISL CHHTE3a MPEJICNIBHBIX YIJIEBOJLOPO/IOB, IUEHOB, CIIUPTOB, HECUMMETPHUYHBIX KETOHOB U B
PEaKLUIXCONPSHKEHHOTO  MPUCOEIMHEHNSI K O,(-HEHACHILEHHBIM  KapOOHMJILHBIM
coeauHeHHAM. KOMIIIEKCHI NMEPEXOIHBIX METANIOB KaK KaTalk3aTophl KPOCC-COYETAHHMS,
OJIMTOMEpPH3aIHH JMEHOB, TOMOT'€HHOTO THJPUPOBAHUS, MeTare3uca U
TUIPO(POPMHUIUPOBAHUS AJIKEHOB.

8. CIIMPTBI U ITIPOCTBIE DOUPLI

OnHoaroMHBle — CIOHPTBL.  METOXBI  MOJYYEHHSA: U3  ANKEHOB, aJIKWITAJOTSHHIOB,
KapOOHHIIbHBIX COEIMHEHUH, CIOKHEIX 3(pupoB. CpoiictBa crmproB. CHMPTHI Kak cIabble
HO-xucnotsr. CnupThl Kak ocHoBauus JIbronca.

3amelenve  TMAPOKCHIBLHOM — IPYNIbl  CIMPTOB HA  rajored  (mox  JeicTBHEM
rajloreHOBOJIOPOJIOB,  TaloreHuaoB (ocdopa, XJIOPUCTOrO THOHMIA). MexXaHu3M H
CTEPEOXUMHUS 3aMEIICHMS, EPErPYNIUPOBKH C THIPHUIHBIM II€pEMEILEHHEM. PeareHThl
peruo- M crepeocnenu(hUUeckoro 3aMelleHus] THAPOKCHIIA Ha TajJoreH (KOMILIEKCHI
TpudenundocduHa ¢ raoreHamu).

Herunparamus cupToB. PeTponnHakoniHoBas neperpynmmpoBKa.

OxucreHue NEPBUYHBIX CIIMPTOB O albACTHAOB M KApOOHOBBIX KHCJIOT, BTOPHYHBIX
CIMPTOB — IO KETOHOB. PeareHThl OKHCIEHHsI Ha OCHOBE XPOMOBOIO AHTUAPH/A, MEXAHH3M
peakuuu.

HByxaromuble cruprel. Metonsl cuntesa. CpoicrBa. OKUCIMTENBHOE pacIIeILIenue 1.2-
JHUOJIOB (HOAHAs KUCJIOTA, TETPAAIETaT CBHHIIA). [ [HHAKOJIMHOBAS TIeperpyIITHpOBKa.
IIpocteie adupbr. Metonbl moyuenns: peaxius Bunbcmeepa, aqkoKCHMEpKypHPOBAHHE
QJIKCHOB, MEXMONEKYJIApHAs Ieruiparamus CcnuproB. CBOHCTBA MPOCTHIX  3(HPOB:
00pasoBaHie OKCOHMEBBIX CONEH, PACIICIICHIE KUCIOTaMU. | HAPOKCHIIEPOKCHIBL.
Kpayn-spupsr. Ilomyuenue ¥ IpUMEHEHHE B CHHTETHYECKOH TpaKTHKe. OKCHPAHDL.
CrocoGsl  monyuenus. PacKpeiTHe WLHMKIA B HAX [0J NEHCTBHEM 51eKTPOQUILHBIX M
HYKI€O(DHIIBHBIX PeareHToB.

9. 9JIMMUHUPOBAHUSI

Peakunu o-, B- u y-anumusupoBanus. Kiaccupukamms MEXaHH3MOB NIUMUAHHUpPOBaHUS: El,
E2 u Elcs. Hanpapnenune snumunmnposanus. [pasuia 3aituesa u [opmana. [Ipencrasnenue
0 TEPEMCHHOM IEPEXOAHOM COCTOSIHUU. CTEPEOXUMUSI IUMHUHUPOBAHUA: CUM- U AHMU-
IIPOLECChL. BiMsiHWe NpUpOJbl OCHOBAHHS HA YXOISIIEH TPyl HA HAIpPaBICHHE U
crepeoxumuto ormensienus. Konkypennus mpoueccoB E1 u Syl, E2 u Sy2. ®aktops,
BIIMSIIOIIME HA 3Ty KOHKYpEHIHIO. Vcnons3zoBanue peakiuil sJIMMUHEPOBAHMS IS CHHTE3a
AJIKEHOB, AJIKWHOB M IUEHOB.



10. APOMATHYHOCTb. APOMATHYECKHUE YI'VIEBOJAOPO/IbI

Crpoenne 6enzona. Gopmyiia Kekyne. KBaHTOBO-XUMIIECKOE ONUCAHNE CTPOSHHS OEH30Ia.
Mounexyisapueie opoutanu 6ensona. Kpyr @pocra. AHHYIECHBI. AHHYJIEHBI apOMaTHUECKHE K
Heapomarnyeckue. Konmenuumss apomaruusHocTd. I[lpaBumo Xrokkenst JUist  TPOCTBIX
MOHOIIMKIINYECKUX aHHYJIEHOB. APOMaTHUYECKHE KATHOHEI H aHHOHBL.

KonznencupoBaHHBIE apoMaTHUYECKHE YIJIEBOJOPOIBI: Ha(TalvH, (EeHAHTPEH, aHTpaIleH,
asyjieH. I'eTepolMKInYecKHe MATU- U [IECTUWICHHBIE apOMATHUSCKUE COCTHHEHUS (TTHPPOJT,
bypan, THODEH, TUPUIKH).

AHTHApOMATHYHOCTh Ha MpuUMepax LUKI00yTajneHa, aHWOHA I[MKJIONPOIeHa, KaTHOHA
LMKIONeHTaaueHnust. Kpurepun apoMarHuHOCTH: KBAHTOBO-XUMHYECKMH (CpaBHEHHME
BEJIMUMUH DHEPrMHM JEeJOKAIU3allUd Ha OJWH P-2JICKTPOH), SHEPreTHUECKHH (TErIOThI
THJIPUPOBAHUS), CTPYKTYPHBIM U MAarHUTHBIH.

[omydyenue apoMaTHUECKUX YIIEBOJOPOIOB B MIPOMBIIIJICHHOCTH - KaTATHTHIECKHUM
pupopmMuHr HeTH, IepepaboTKa KOKCOBOTO ra3a i KaMEHHOYTOJILHON CMOJIEL.
JImabopaTopHble METOABI CHHTE3a: peakuust Broprma-BuTTera W JIpyrue peaxiuu Kpocc-
coYeTaHus: allKuaupoBaHue OeH3oia U apeHoB 1o Ppunemo-KpadreylO Boccranosienue
JKUPOHOAPOMATHYECKUX — albJEerMJ0B M  KETOHOB, OKHCJIUTEIBbHAs  apoMaTH3allHs

UUKJIOTEKCAaHa U €ro IIPOU3BOIHBIX.
Karanuruueckoe ruapupoBaHHe apeHOB, BOCCTAHOBIEHHE apeHOB 10 bépuy. Peaxuunm
3aMelIeHNs BONOPoJa B OOKOBOH IeH aaKuiI0eH30/I10B Ha I'aJIOreH.

11. PEAKIUH DJJEKTPOOUJIBHOI'O 3AMEIIEHWS
B APOMATHNYECKOM PSI1Y

Knaccupuxanys —peaknuii  apoMatHueckoro  9iekTpouILHOTO  3aMerneHus. Ofmme
[PEJICTABICHMSl O MEXaHU3ME peaKkLud, KMHETUYECKUH H30TOMHBIA >(P(PEKT B paeKkimsx
3J1eKTPOPHIBHOTO 3aMEIIeHHS BOAOPOAa B OEH30IbHOM KoJbile. llpeicraBienue o m- U O-
komrutekcax. IToctynar XaMMOHAR, CTPYKTYpa MEPEXOTHOTO COCTOSHUSL.

MzortonHeld 0OMEH BOZOpOAA Kak IIPOCTEHINAst peakiusi 3IeKTPOQHILHOIO 3aMEICHHUS.
ApEHOHMEBBIE HOHBI B PEAKIHSX EKTPOPHUIBLHOrO 3aMelleHns.. BIusHIe 3aMecTuTelsl Ha
CKOPOCTB W HANpaBJICHUE 3JIEKTPOPHUILHOrO 3amelneHus. DakTopsl HapUUAIbHBIX
ckopocrei. CornacoBaHHast 1 HECOrJIACOBAHHAsL OPUEHTALHUSI,

Hurposanue. Hutpyromme arentsl. Mexanusm peakiuu HuTpoBanus. Hurposarue Genzoia
M 3aMCIICHHBIX Oensonos. Hurtpoanme mHadrammaa u Oudenmnia. IlomyueHne
nonuHUTpocoenuHeHuit. [lonsatne 06 wumco-arake U HUICO-3aMEINEHHHM B  PEaKIHH
HUTPOBAHHUSL.

["anorenuposanue. I'anorenupyromme areHTbl. MexaHU3M PEakIUM U UCIOIb30BAHUE €€ B
OpPraHUYECKOMCHHTE3E.

Cynbpuposanne. Cynpdupyromue areHtsl. Mexanusm peaknuy. KuHeTHueckuidl wu
TEPMOJAMHAMMYCCKUNA KOHTPOJb B peakLMsIX CyJIb(pHUpoBaHWs HaA NpuMepe (peHona u
Ha(TaKuHA.

AnkuinpoBanus apenoB 1o Ppugento-Kpadrey., ANKuiupyiomme areHTbl. MexaHusm
peakuuy. Tonuankumuposanue. [o60uHBIe MpOLECCH — M30MEPU3ALHS ATKHIMPYIOIETO
areHTa ¥ KOHEYHBIX IPOAYKTOB. CHUHTE3 JMapHIMETaHOB U  TPUAPHUIMETAHOB.
TprapuimMeTniKaTHOHBI, -aHHOHBI K —pajiiKaIbl. MeTob FeHEPUPOBAHHS H CTAGHIIBHOCTD.
Aumnuposanne apenos 1o Ppupemo-Kpadrey. Anmmmpyrompe areHTsl. MexaHusm
peakiuy. PernoceseKTMBHOCTD alMIMPOBAHUS B O- U M-II0JI0KeHUs. DOPMHUIMPOBAHHE 10
['arrepmany-Koxy, ['arrepmany.



12. HYKUIEOOHUJIBHOE APOMATHYECKOE 3AMEIIEHUE

OOuiie mpeacTaBleHNs O MEXaHW3Me apOMATHYECKOro HYKJI€O(DHIBHOTO 3aMeILICHUs ¥
HEHACBIIEHHOI0 aTOMa YIJIepoia.

MexaHu3M npucoeMHeHns-oTIeIeHust (SNAT), TpEMepEI peakuui M aKTUBHPYIOIIEE
BIIMSIHUC SJICKTPOHOAKLIENITOPHBIX 3aMEeCTUTENEH. AHHOHHBIC G-KOMILIEKCH Meliszenreitmepa
U HX CTPOEHHE.

MexaHusM OTUIEIIEHUS-IPUCOCIUHERNsS. HA TIPUMEPE PEBPAILCHAs TaloreHOSH30I0B B
(emosbl 1 apomaTuyueckue aMuHbL MeTOBI FeHepHPOBaHUS M (BHUKCALMN AerHAPOGEH30IA.
Crpoenwne nerunpobensoia.

Sarl-Mexanusm apomariaeckoro HykneoQUIBHOTO 3aMEIICHHST B peaKisx TUIPOITH3a
KaTHMOHOB apeH/IHa30HMsl.

Mexanmsm Spnl B apomatiueckom sy # 06IaCTb €ro MpuMeHenus. MHUIMupoBaHe HOH-
paguKaIbHOU LENH.

13. AIBJAETI'UAbI 1 KETOHBI

Meroabl  mosnydeHuss anbIErumOB M KETOHOB M3  AlKEHOB (030HOHM3), AIKUHOB
(runpobopuposanue, peakuust Kyweposa), crnmpros (OKHCJIEHHE) ¥  IPOU3BOIHEIX
KapOOHOBBIX KHCIIOT (HA OCHOBE METaIOOPTaHHYECKUX COE€MHEHUH). ApHIHpPOBaHUE U
(GopMuIIpOBaHUE apeHOB.

IIpombiniensoe monydenue (hopManbaeruaa, arneTaibIeruia (Baxep-mporiecc) u BeICIIEX
AJIBJICTUIOB.

CrpoeHue kapOOHMIIBHOM IPYIIIEL, €€ MOTIPHOCTD K noJisipu3yemMocts. CpaBHEHHE CBOWCTB
JIBOMHOH YTIIOPOJI-yIJIEPOJIHOM ¥ YIIIEPOA-KUCIOPOIHON CBsizel. OBIme [IPEJICTABIICHUS O
MEXaHUXME HYKICO(PHILHOTO MPUCOSAMHEHUs 110 KAPOOHUIILHOM TpYIIE aNbjeruaos u
KeTOHOB. KnCOTHBIN 1 0cHOBHON Katanus. [IpucoeuHenue Bojibl, CIIMPTOB U MEPKaIITAHOB.
1,3-JluTnanbl 1 UX HCIONB30BAHME B OPraHHYECKOM CHHTE3E, O6pattenue nonsipaoctn C=0
IPyIIbl Ha TPHUMEPE AIKWJIMPOBAHHS M ALWIMPOBAHUSI JIMTUEBBIX COJIEH JIUTHAHOB.
[lonyuenue OGHCYIbOUTHBIX IIPOU3BOIHBIX W UUAHTHIPUHOB. beH3ouHOBass KOHIEHCALHSL.
BsanmonelicTBie allbaern/ioB 1 KETOHOB C a30MCTHIME OCHOBAHMSMIL [Tonyuenue uMHUHOB U
€HaMUHOB. OKCHUMEI, THIIPA30HbI, (PEHUITHAPA3OHBL. Ileperpynmnuposka bexmana. Peaxrmu
KapOOHMIIBHBIX COCMMHEHHI C MeTallIo0praHuyecKuMu pearentamu. CHHTE3 CIIHPTOB,
00OYHbIE PEAKIMM B 9TOM CHUHTE3€. Peakius aibJeruioB ¥ KeTOHOB ¢ wimgamMu docedopa
(BATTHr) KaK MeTOX CHMHTE3a aNKeHOB. BsammomeiicTBHe KapOOHMJIBHBIX COCOUHEHHH C
UIIMJJAMH CEPEI.

Kero-exonbnas rtayromepus. EHONM3aIMs — anbIerdIoB M KETOHOB B peaxIusIx
FaJIOTCHUPOBAHMS, M30TOIHOIO OOMEHa BOJOPOJA M pAlEMH3AIUKM ONTHYECKH AKTUBHBIX
KETOHOB. KHCIOTHBIH M OCHOBHOM Karamms 5THX peaxiuif. Peaxius HUTPO3UPOBAHUS
KETOHOB.

Kero-enonpnast tayromepus 1,3-1ukeToHos u 1,3-keT0oupos. Bnusuue cTpykTypHBIX
(baKTopoB M HIPHPOABI PACTBOPUTENsS HA MOJSOXKEHHE KETO-€HOIBHOIO paBHOBECHS W
34BHCUMOCTL  €ro ot cootHomenuss C-PH wu O-H kHCIOTHOCTM KeTOHA W eHOoJA.
JIBOMCTBEHHAs peaKUHOHHAS CIIOCOBHOCTh EHOAT-HOHOB B pCaKIMsIX aJKHJIMPOBAHUS.
Brusinue mpupospl KatHoHa, cpempl, AJIKMIIPYIOIIETro areHTa Ha Hanpasienue (O- mma C-)
AIIKHITMPOBAHKS.  AMHHUPOBAHHE —CHOJSIT-UOHA.  ANKHIHPOBAHHE U alMJIMPOBAHUE
CHAMMHOB. MHTepnperamust paHHbX B pamkax JKMKO. AJIBJIOIBHO-KPOTOHOBAS
KOHACHCAIMS aNbACTHIAOB U KETOHOB B KUCIOH M OCHOBHOM CpejiaX, MEXaHH3M DPEaKiH.
Harpasnennas anbjonbhas KOHmEHCAIMS pasHOMMEHHBIX QIBJIErHIOB C HCIIOIb30BAHUEM
JIATAEBBIX, OOPHBIX CHONATOB M KPEMHHEBBIX d(QHUPOB eHOIOB. KoHencamms AJIbICTUZIOB U
KCTOHOB € MAJIOHOBBIM O(DUpPOM M APYIMMH COCOMHEHHSMH C AKTHBHON METHICHOBOIM
rpynnoi. Peakuun Kneenarens u Ilepkuna.



AMUHOMETHIIMPOBAHUE AJIbJIETH/IOB U KeTOHOB 110 Manuuxy. Peaknus Pedopmarckoro.
Boccranosnenue anbAeruioB ¥ KETOHOB JIO CIIHPTOB, PEAKI'€HTHI BOCCTAHOBJICHUS,
BoccranoBnenue C=0-rpymnmsl 1o CH-rpynmer. Peaxiun Kwkxuepa-Bonbda n Kiiemmencena.
Hon-pagukanpHas IUMEpH3alUs aibJCTUIOB ¥ KETOHOB. I[IMHAKOH-IHMHAKOJIUHOBAS
[IeperpynnupoBKa.

OKHCIIeHUE aNbIETUIOB, PEarceHThl OKUCIEHHs. AYTOOKHCIEHHE anbaerunos. OKucieHue
KETOHOB IIEPOKCHKHUCIIOTaMHU 110 baifepy-Buturepy. J{uciponopiuoHHpoBaHue allbIeTHI0B
no Kanunuapo (npsimast 1 mepekpecTHast peakifii).

o,B-HempenenpHaple anpaeruibl 4 KETOHBI. METObI IIOJMYUSHUS: KOHACHCALMH, OKUCIICHUE
JTAIOBBIX CIIUPTOB. ConpspkeHre KapOOHUIIBHOM TPYIIIIBI C IBOMHOH YIIIepOI-yrIIepOIHON
cBa3pro.  Peaxipm 1,2- w1 4-npucoenynenns  IUTHHOPraHWYecKHX — COEIMHEHHH,
TPUAIKUIOOPAHOB,  IHAIKWII- K JIHAPHIIKYNIPATOB, aMHHOB, I[IMAHKCTOrO BOJIOPOJIA,
rajjoreHonopoaoB. ConpspKeHHOE IPUCOSANHEHUE CHOJISITOB M eHaMHUHOB (MHUXaoJib).
1,2-TukapbonunbHble coequueHus. CHHTE3 TIIMOKCAsl U JUalleTHIIA.

14. KAPBOHOBBIE KNCJIOTbBI

Metonpl cUHTE3a: OKHCIEHHE [EPBUYHBIX CIUPTOB M  albJErMIOB, aJKEHOB H
ANKUIOEH30JI0B.

['uiponnus HUTPUIIOB M JIPYTHX IPOU3BOJHBIX KapOOHOBLIX KUCIOT. CHHTE3bl HAa OCHOBE
METANIOOPTaHUYECKUX  COEAMHEHMH;  KapOoHmiIMpoBaHue onepuHOB 1O  Pemre;
AJIKOKCUKApOOHMIIUPOBAHNE TAJOTCHUIOB KapOoHmioM Hukens. CHHTE3bl Ha OCHOBE
MaJIOHOBOTO 3(upa.

[IpoMbIIIEHHOE TIONTyYeHHEe MyPaBBHHON M yKCYCHOM kucinoT. CTpoeHHe KapOGOKCHILHOM
rpymibl.  PU3HKO-XMMUYECKHE CBOWCTBA KHCIOT: acCONMWALus, JUCCOLUALUS, BIIMSHHE
3aMECTUTEJICH Ha KHCJIOTHOCTB. [IpeacTtaBieHne o KOPPESIUOHHBIX — ypaBHEHHSX.
KapOOHOBBIX KHUCJIOT, 3aBUCHUMOCTb KOHCTAHTBI JIMCCOLIMALIMU OT MPUPOJIBI 3aMECTUTEIIEH.
[IpousBojiHbie KapOOHOBLIX KHCIOT: AHTMAPH[BI, TajlOr€HAHTUJIPHILI, CIIOXHBIE 3(DUPHI,
aMUZpl, HHTPWIbL, coju. VX B3aumuble nepexonbl. OTHOCHTEIbHAs peaKMOHHAs
CIIOCOOHOCTh MX B PEAKLHSAX HPUCOETMHEHHS HYKICO(HIBHBIX areHTOB M0 KapOOHHUIBHOM
rpy1mie.

OO0mue npeacTaBIeHusI O MEXAHU3ME TIPUCOEINHEHNSI-OTIIETIIICHHS.

CroxHble sGupbl. MeTosbl moNydeHus:: STepupUKanys KapOOHOBBIX KHCIOT (MEXAHH3M),
AUUIMPOBAHME CIMPTOB M &JKOTOJIATOB ALMJITaJIOTCHUIAMH, alllIHpOBaHKe KapOOKCHIIAT-
AQHUOHOB, CUHTE3bI C HCIOJIb30BAHMEM KapOOAMUMHUIIOB, PEAKIHS KUCIOT ¢ JHA30METaHOM,
aJIKOT'OJIU3 HUTPHUJIOB. METOIbI CHHTE3a IUKIMIECKUX CIIOKHBIX 3(HUPOB-JIAKTOHOB.
AIICTOYKCYCHBIA 5QHUp ¥ €ro MCIONE30BaHMe B ciHTe3e. KeTo-eHoMbast TayToMepust d(HpoB
3-0OKCOKHUCIIOT.

l'anorenanrunpuner. Tlonyderme ¢ moMowipio ramoreHuos ¢ochopa, THOHHIXIOPHAA,
okcamuixnopuia, ocrena. CBoHCTBA: B3aMMOICHCTBHE C HYKJIEOPUILHBIMH pEareHTaMH
(BOma, CHMPTBL, aMMHAK, AMUHBL, THAPA3HH, METAJIOOPraHUUECKHe COCTHHEHHS).
Boccranosnenne 10 anbpernios - 1o PoseHMyHIY M KOMILUIEKCHBIMH THAPHIAME
METaJIIOB,

AHruapujibl. MeTozibl MONYYeHUs: JETHpaTauus KHCJIOT C IIOMOIIBIO TMEHTOKCHIA
ocopa u PpraneBoro aHrHApHELA; CHHTE3BI C IPUMEHEHHEM KapOOoaHaAMULIA, alUIMPOBAHUE
coreil KapOOHOBBIX KHCIIOT XJIOPAaHTHAPHAAMHI (CHHTE3 (POPMHJIALIETATA).

Kerenbl xax BHYTpEeHHHE aHIHIPHIBL WX CTPOEHHE, CIOCOOBI MOTYUCHHS M CBOMCTBA.
[IpomBblLIeHHEIH CIIOCOG MOy UeHHe YKCYCHOTO aHTuapuIa (43 KeTeHa).

AMuJIBL. METO/BI IO/ eHHs: aMIHPOBAHIE aMMUAKa U aMUHOB, THPONIN3 KapOOKCHIIATOB
AMMOHHMSI, THAPOJIA3 HUTPHUIIOB, H30MEPU3alMs OKCUMOB 0 bekmany. CHHTE3 LUKINUECKHUX
aMHZIOB - aKTaMOB. CBOMCTBA: IMIpPOIIM3, BOCCTAHOBICHHE [0 aMHUHOB. [leperpymmupoBKu
['opmana u Kypruyca. TIoHsITHE 0 CEKCTETHBIX IIEpErpyIITHPOBKAX



Hurpuner. MeTons! mostydenus: neruaparanus aMuioB KECIOT (¢ momompio P05, SOCl,,
POCl3), ankmnuposanue amMOMIEHTHOrO MHAHWA-MOHA (¢ mcnosb3oBaHHeM MexX()A3HOTO
KaTanma). CpoiicTBa HUTPUTIOB: THAPOJIN3, aMHUHOIU3, BOCCTAHOBJICHHE KOMIIICKCHBIMUA
HapuiaMu  METAIOB  JI0 aMHHOB M aJbJCTHJOB, B3aUMOJEHCTBHE C MAarHuil- u
JIATHHOPIaHUYECKAMHE COEAMHEHHSIMH.

Coimu. IluponuTHyeckas KeTOHM3AIHS, SIEKTPOIIH3 (Komnbe), 6pomaexapGoKCHIMpPOBAHTE
110 XyHEeIHUKKepy.

HexapOokcunupoBanue KapOOHOBBIX KHCIIOT. ['anorennposanue 1o I'emuno-Ponsrapmy-
3eJIMHCKOMY.

JIBYyXOCHOBHBIE KUCTIOTEL. MeTo/Ibl CHHTE3a: OKUCIIUTENBHOE PAaCIleIeHHe [UKIIOANKEHOB 1
[UKTMICCKUX ~ KETOHOB,  OKHCICHHE — NOJHAIKMIOCH30J0B M KOHIEGHCHPOBAHHBIX
apoOMaTHYECKUX COCAUHEHMH. [JIaBHbIE MpecTaBUTeNM: IaBeseBas KUCIOTa, 0COOEHHOCTH
€€ XUMHUYECKOIo MOBEACHHSI, JIMOTUIIOKCATIAT B CIONKHOIPUPHON KOHeHCamy. MajioHoBas
KHCJIOTA: CHHTE3bI ¢ MaJIOHOBBIM 3()UPOM, peaxiipss Muxasis, KOHIASHCALHS ¢ ajlbIeruIaMu
(KueBenarenp). SlurapmHas Kuciiorta, ee auruapua v amuJ, N-OpOMCYKIIHHHMH/IL,
AJIMIIAHOBAs KHCIIOTA, €¢ MPAKTUYECKOE IIPHMEHCHHE (maiinon). Kowmnencanus J{uxmana.
ALMIONHOBAs KOHJEHCALHsT 3(DUPOB JUKAPOOHOBBIX KUCIOT KAK METON CHHTE3a CpeIHUX
LUKJIOB ¥ MaKpPOIIMKIIOB.

CuHTE3 aJKEHOB aHOIHBIM OKHCIIEHHEM 1,2-muxap6oxcunaros 1o Konbbe Tu peakuueii 1,2-
AUKapOOHOBBIX KHCJIOT C TETPaaleTaToM CBHHIA. DTanesas u TepedraneBasi KUCIOTEL,
IPOMBIIICHHBIC METOMBI NIONTyYeHHsI. DTaleBbli aHruapu, (TaIUuMH B ero IpUMEHEeHHe B
cuHTe3e.  o,fB-HempenesbHble  KHCIOTBL, MeETOABI HMX  CHHTE3a: Aeruaparanus -
THIPOKCHKUCIOT, peaknus Kuesenarens, peaxnust Burrura, peaxuus Ilepxnma (cunTes
KOPHYHBIX KHCIIOT).

Peakumst mpucoenuuenus no nBoiHON cBssy  C=C (Bmrowast peaximio Muxasis).
CTepeoXMMHUsl HPUCOENMHEHMSI rajoreHa U TUApOKCHIMpoBanus 1o  [lpunexaesy
(mepokCHKUCNIOTE) ¥ 1o Barmepy (mepmanranar).  ManeHHOBBIH  aHrHOpPHL,
AUEeTUIICHIMKAPOOHOBAS KHCIIOTA U € IUMETHIIOBBIH 3(Hp B AHEHOBOM CHHTE3C,

15. HATPOCOE/IMHEHMUS1

Hurpoankaner. MeTtoas! cunTe3a: U3 alKulraloreHHI0B (aMOMIEHTHBI XapakTep HETPUT-
MOHA), HUTPOBaHUe apeHoB. CTPOEHHE HUTPO-TPYIIIIbI (CeMUIIONAPHAS CBSI3b, ME3OMEPHS).
Kucnornocts m Tayromepus murpoankamos. BsammoneiicTsue comeii HUTPOAIKAHOB ¢
KOHIEHTPUPOBAHHON CEPHOM KHUCJIOTOH. PeaKiust HHTpoaNkaHOB ¢ a30THCTON KUCIOTOLL.
Konnencanus ¢ kapGoHunbHbIME coenuHEeHISIME. BOCCTAHOBIICHHE B AMHHEL
ApOMaTHYECKHe HUTPOCOEMHEHHs. BoccTaHoB IeH e HUTPOAPEHOB B KHUCJION U INEIOYHON
cpene. IIpoMesxyTOUYHBIE MPOMYKTHI BOCCTAHOBIICHHUS HUTPOTPYIIIBI (HUTPO30COEAMHEHHS,
ApUIITHIPOKCHIIAMHUHEL, a30KCH-, azo-, THJIPA30COCTUHEHNS). bensununosas
TCPErPYIITMPOBKA U NPEBPAIIEHHE PEHUITHIPOKCHIAMIHA B T-aMHHO(eH0I. CeNeKTHBHOE
BOCCTAHOBJICHHE HUTPOIPYIIIBI B IUHUTPOAPEHAX.

16. AMUHDBI

Knaccndurarms amuros. Metoms! monydenus: QIKWIMNPOBAHUE aMMHaKa M aMHHOB IIO
lopmany, dramamuna xamus (I'aGpuanb), BoccTaHOBIECHIE A30TCONEPIKAIITX IIPOU3BO/THBIX
KapOOHWIILHBIX COGAMHEHUH M KapOOHOBBIX KHCJIOT, HUTPOCOCAVHEHUN M alKUJIA3UIOB.
Ileperpynmuposku  Topmana wu Kypuuyca.  BoccranoButensroe aMUHUPOBaAHUE
KapOOHUJILHBIX COeIMHEHUH. B3aumonecTBIEe KETOHOB ¢ (popmuaTom ammonus (Jleixapr).
AMHHBI KaK OCHOBaHusl. CPaBHEHHE OCHOBHBIX CBOMCTE aTn(paTHIECKUX U apOMATHIECKHIX
AMUHOB. BiMgHME Ha OCHOBHOCT AMHHOB 3aMECTHTENCH B apOMaTHYECKOM  sIpe.
Tepmuueckoe — pasioxeHnme — THAPOKCHIOB TeTpaalKWiaMMoHus 1o [odmany.



Vnentudukanus n pasaelieHie MEPBUYHBIX, BTOPHUYHBIX U TPETHIHBIX AMHHOB C TIOMOILBIO
6ensoscynbpoxnopuna (nmpoba Xuncbepra). Cynbpamuanbie npenapatbl. OKHCICHHE W
raJIOTCHUPOBAHUC aMUHOB.

Peakuuu onekTpoQuIbHOrO 3aMerneHust B GEH30JIBHOM KOJBIE apOMATHIECKAX AMUHOB.
Peakiiy ankuimpoBanus aMHHOB. 3aIluTa aMUHOTPYNIBL [1oydeHHe M3OHUTPHIOB, HX
BOCCTAHOBJICHHE U THIPOJIH3.

17. TMA3OCOEJUHEHMU ST

ApOMATHYCCKUE [INA30COEIMHEHN. Peakiiy JMa3oTupOBaHus IEPBHYHBIX apOMATHUECKUX
aMHUHOB. Y CIOBHS THA30THPOBAHHS B 3aBUCHMOCTH OT CTPOCHHS AMUHA.

Mexanusm, npupojia HUTpo3upyroLiero arenta. CTpoeHHe M YCTONUHBOCTE COJEH IUA30HUS.
CrabHibHbIE KOBAJIEHTHBIE (YOPMBI JHA30COeAMHEHNH. KHCIOTHO-OCHOBHbIE PABHOBECHS C
y4acTHEM KaTHOHA apeHIHa30HHSI.

AMOMIEHTHBIN XapakTep Aua30TaT-HoHa.

Peaknuun nuasocoeqmuenuii ¢ BBIIENCHHEM a30Ta: 3aMEHA JIMA3OIPYINIBI HA THIAPOKCHI,
rajioreH, LHAaHO-, HUTPOTPYIIy W BOAOpOA. Peakmuu apuavpoBaHusl COJSAMH JHA30OHUS
apoMaTH4eCKuX M HelpenenbHbix — coenunenund  (['omOepr, Meepseiin). Cunres
METaJIIo0OpranuIeckux coenunenuii (HecmesHoB). Bopdropuasl apenauazoHmnes B cuHTE3e
apOMaTHICCKUX OHMEBBIX COCAUHEHUH. J[MapuiraloreHOHUEBbIC COJIU U IPYTHE COSIHHEHHS
MHOI'OBaJIEHTHOTO HOJIA.

Peaxnuu nuasocoemuenntt Ges BEIIENCHUS a30Ta: BOCCTAHOBIICHHE JIO APHITHAPA3HHOB,
a30CoYeTaHUE. A30COYETAHHE KaK peakiusi OJIeKTPO(HILHOrO 3aMerieHus. A3o- U
ANA30COCTABJIAIOIIKE, YCIOBHS COUCTAHHs ¢ aMUHAMHU U (PeHOTIaMU. A30KPACHTENH.
Peakunn  HykneopmabHOro 3aMelieHuss B OGEH30IBHOM — KOJIBILE, AKTHUBUPOBAHHOM
JINa30TPyIIION.

Jlnasomeran, ero crpoenme. I[lomyuenne u3 N-HHTP030-N-MeTHIMOUYEBMHBL Peakimu
Aurasomerana ¢ HO-kucnoTamu, ajibieruiaMy, KeTOHAMH U XJIOPAHTHAPUIAMHE KAPOOHOBBIX
Kkucsior. Peakuws Apuara-Alictepra, neperpyniuposka 1uazokeTonos (Bombd).

18. ®EHOJIbI

®enonpl. MeTonpl MOJyYeHMsS: IIENIOYHOE ILIaBIICHHE apeHcynb(OHATOB, 3aMelleHue
rajioreHa Ha I'UJIPOKCHIL, TUJIPOJIN3 COJIEH apeHana3oHusl.

Kymosbnbiil MeTox monydenust GeHona B mpoMsIuieHHOCTH. CBOHCTRA: ¢denomnsr xax HO-
KUCIIOTE,  BITMSAHUC 3aMECTHTEICH HA KHCIOTHOCTh (DEHONOB. AMOMJECHTHBIA XapakTep
eronaT-nonos. C- u O-Ankunuposanue QeHOINISTOB.

Peaxin  snexTpodribHOro 3amerueHus B apoMaTHUECKOM SApe ATOB U Ha(TOJIOB:
TalOrCHUPOBAHKE, ~CyNb(QUPOBAHUE, HHUTPOBAHHE, HUTPO3MPOBAHKE, AIKHIUPOBAHME.
[leperpymnuposka @puca. KapGoxcunuposanue (HEHOISITOB IMIEIOUYHBIX METAUIOB 110
Kosnbbe (momydenue canuuunoBoit KucmoTsr). dopmunnposanne (GpeHosoB 1o Peiimepy-
Tumany, mexaHmsMm 00pa3OBaHMs CATHLHUIOBOTO ANbJEruna. AHOMATbHDIE POJIYKTBI B
peaxnuu Peiimepa-Tumana. @opmunuposanne (eHONOB 110 Bunscmetiepy. Konpencanus
(GenonoB ¢ KapOOHMIBHBIMH  COCIMHEHUSIMH (penon-popmanpaeruitbie  CMOJIEBI),
(enondranent u puyopecuent.

[leperpynnupoBka amiuioBex 3pupoB GeHONOB (Kusiiizen)

[lonsitue 0 CHIrMATPOIHBIX TeperpymIHpoBKaX. OpOuTanpHEI KOHTPOJIL NPOCTEHIIHIX
CHIMATPONIHBIX NEPErpyNNUpOBOK. OKuUCIIeHHe (PEHOIOB U IPOCTPAHCTBEHHO 3aTPYIHEHHBIX
(peHONOB. APOKCHIIBHBIE PATUKAITEI B HX IPEBPAILEHHS.,

IIpencraBnenne o MHOroaToMHEIX —(eHoNax (IMPOKATEXUH, pPE3OPLHH, THAPOXHHOH,
IHPOTAILION, (PIOPOTIIFOIKH).



19. XUHOHBbI

XuHonsbl. [Tonydyenue o- U n-XMHOHOB, HAQTOXUHOHA, AHTPAXUHOHA. XMMHUYECKHE CBONCTBA
XHHOHOB: pPeakiuu 1,4-IpHCOSIMHEHNS, XHHOHBI KaK JIUEHOQMIbI B peakiwsx Jlumbca-
Aupliepa, B3aUMOJEHCTBHE C THAPOKCHIAMHHOM, (DOTOXMMHUYECKOE AIlMIHPOBAHHE.
XunruapoH. CeMUXUHOH. XJIOPaHMII KaK OKHCITUTEIb.

20. AIMOUKINYECKUE COEJUHEHUMS. IMKJIOAJIKAHBI U X
INPOMU3BO/JAHbLIE

Knaccuduxanus anmunuxios. DHeprus HalpsOKEHHs [TUKIOATKAHOB M €€ KOJHUECTBEHHAS
OLIEHKA Ha OCHOBAHUHU CPABHEHUS TEIJIOT 00pa30BaHUs U TEIIOT CTOPAHUS IIUKJIOAIKAHOB U
COOTBETCTBYIOIIUX AJIKAHOB. THIIBI HAIPSDKEHWs] B IHUKIOAJIKaHax (YrjaoBOe, TOPCHOHHOE,
TPAHCAHHYJIIPHOE) M TOJpa3fe/ieHue ANWIUKIOB Ha Majble, CPEeIHHE W MaKpPOIMKIIEL.
Crpoenue LHUKJIONpOTIaHa, UKJI00yTaHa, LUKJIOTIEHTaHa U LMKJIOTeKCaHa.
Kondopmanronuslit ananu3 nukiIorexkcana. AKCHAIbHBIE W 3KBATOPHUAIbHLIE CBSI3U B
o0pa3Hoi KOH(pOpPMAHH Kpeciia [UKIOreKcaHa.

Konpopmanuu MOHO- H JU3aMEINEHHBIX IIPOU3BOJAHBIX HHUKIOrekcana. CBOOOIHbIE
KOH(QOpMALlMOHHBIE OSHEPTUH  3aMECTHTENed B  KOJbIle IMKIOreKcaHa. BimsHue
KOH(QOPMAIIMOHHOTO  IOJIOXKEHUS ~(PYHKIMOHATBHBIX TPYIIl HAa WX PEaKIHOHHYIO
cocoOHOCTE. Peaknuu 3aMelIeHHss M OTIICIUVICHHS. 3aBHCUMOCTH CKOPOCTH pEaKIldH
HyKJIeO(QUIBHOTO NIPUCOCIUHEHHUs 110 KapOOHWIBLHOM TpyIe LUKIOAIKAHOB OT pasMepa
LUKJIA.

Ipunuun  Kepruna-I'ammera. MeTonbsl CHHTe3a [HKJIONPOIAHA, LUKIOOyTaHa M KX
IPOU3BOAHBIX. OCOOEHHOCTH XUMHUYECKUX CBOHCTB COCJAMHEHHMH C TPEXUWIEHHLIM LIUKIIOM.
Cunres CcoelMHEHHH psga IUKJIONEHTaHA W LHUKJIOreKcaHa. Peakiuu pacliupeHus H
CY)KCHHsI LIMKJIA [IPX JI€3aMUHUPOBAHUM [IEPBUYHBIX aMUHOB (JleMbsHOB). MeTonbl CHHTE3a
COCIMHEHHH CO CPEIHUM pa3MepoM I[HKJIA (allMJIOMHOBAs KOHJCHCAIUS, KOHIEHCAIHsI
JUHUTPHUIIOB, OJIMroMepu3anus 0yra-1,3-aueHa).

TpancannyssipHble peakudd B CpPEJAHUX [MKIAX. DBHIMKINYECKHE, NOJHLIUKINIECCKUE
COCIIMHCHUS, CUpanbl. [lonaTHe 0 KapKacHBIX yrJIEBOJOPOJAX Ha IMpUMepax ajamMaHTaHa,
KyOana, TeTpasapana. [lonsTre o kareHaHax U poTaKcaHax.

21. TETEPOIHUMK/IMYECKUE COEAUHEHMA

Krnaccupukanus reTeponukioB. Poje reTepoiukioB B IPUPOLE M B PA3IMYHBIX 00NACTIX
IIPOU3BOJICTBA.

[lsrranennple apoMaTHYecKHe TeTepPOLMKIILI ¢ OIHHM rertepoaroMoM. Dypan, TuodeH,
nuppoit. Cunres u3 1,4-nuxapbornsaeix coenunenuit (ITaans-KHopp), B3auMHEBIE HEpexo bl
(peakuusa  HOppeBa). Peakiun — 9ekTpoQHIBHONO — 3aMEINEHHMs B IIATHWICHHBIX
apOMaTHYECKUX  TIeTCPOLMKIIAX:  HHUTPOBaHME,  CyJb(QUPOBAaHHE, TaJOreHHPOBAHHUE,
(opmunupoBanue, amMIMPOBaHHE, MepKypupoBaHue. OpHeHTalMs 3NEKTPOQYHILHOrO
3ameleHus u  ee  oObacmenme. Iluppon xak  NH-xucnora. [lupposxanuii- 1
NUPPOJIMArHUUraIOreHU/bI, UX PEAKLUH C dNEKTPOPUIBbHBIME peareHTamMu. IIlupposn Kak
CTPYKTypHasi eauHura noppupuuos. IlonsTHe o CcTpoeHHM U OHOXMMHYECKOH pOJIH
XJIOpOo(pHIIIa B reMOTIO0UHA.

Wapon. CunTe3 MPOM3BOAHBIX MHIOTA M3 (eHHUrHapasuHa u KeToHoB (Pumrep). Peakuuu
ONIEKTPOQHUIBHOTO  3aMENIEHHs B  NHPPOJILHOM  KOJbIE  HMHIONA:  HHUTPOBAaHHE,
(bopmuEpOBaHKE, raJOreHNPOBAHIE, AMUHOMETUINPOBAHKE 10 MaHHUXY. VHI0NHATPHIA-
U MHJOJ-MarHUWrajoreHuabl, UX peakuud. OKCOMpPOU3BOAHLIE MHIONA, JTaKTM-TaKTaMHasI
TayTOMEPHUSL.



HlectuuneHHble apOMAaTUYECKHUE TETEPOLUKIIBI C OJHMM TIeTepoaToMoM. I[lupuauH u
xuHOJIMH. CHHTEe3 XUHOJIMHA M 3aMENICHHBIX XHHOJMHOB W3 aHMJIHUHOB 1o CKkpaymy u
Hebuepy-Muinnepy.

[lupuiue ¥ XUHONIMH KaK OCHOBaHWS. Peakiuy WX C rajoreHajikaHamMu. KOMITIEKCHI
NUPUIUHA C CEPHBIM aHrHApuaAoM U OpomoMm. OTHOINCHWE MUPUAWHA U XUHOJIMHA K
OKHCIIEHHIO M BOCCTAHOBIICHMIO. Peaknuy 51eKTpOPHIBHOTO 3aMEICHHs] B ITHPHIMHE H
XMHOJIUHE: HUTPOBaHUE, Cyib(upoBanue, rajoreHupoBanue. N-OKHUCh NHpPUIMHA U €€
UCIIOJIE30BAHUE B pEaKIUsIX HJIEKTPO(PMILHOTO 3aMerneHus. HykineopuiapHOe 3aMelieHne
aTOMOB BOJOPOJA B NMUPUAMHE M XUHOJMHE B peakiusix ¢ amuaoMm Harpus (Yuunbabu),
THIPOKCUAOM Kajnust U (peHwsumtieM. Tayromepust 2- ¥ 4-THAPOKCUITUPUIMHOB U —
XUHOJIMHOB.

IIpoToHHAs MOJBMXKHOCTH BOAOPOJA B METHJIBHBIX TpyIIax 2- U 4-METHINMHPUIAUHOB ¥ —
XHWUHOJIMHOB. 2-MCTI/IHHI/IpI/I,[II/IHI>I H —XHWHOJIMHBI KaK METHJICHOBBIC KOMIIOHEHTHI B
KOHJICHCAITHSX C aJIbJICTHIAMH.

22. NEPUIUKJINYECKUE PEAKIIMU U KOHUEIINWSI COXPAHEHHAS
OPBUTAJILHOM CUMMETPUN

ITonsaTre 0 CHHXPOHHOM IIPOIIECCE B MEPUITMKIMICCKUX peakiusx. KOHmenmus coxpanetus
OpOHTaIbHOM CHUMMETPHUH B TEOPUH IpaHUUHBIX opbutaiei. Ilomsrue o B3MO u HCMO
peareHTa U CUMMETPUHU 3TUX opOHTaned. OpOUTaNbHBIH KOHTPOJIb B 3JEKTPOIUKIMUSCKUX
PCAKIHUSAX 3aMBIKAHUS U PACKPBITHS HUKJIA, HHULIUUPYEMBIX TEPMUYECCKH U (DOTOXUMHUECKH,
Crepeoxumuueckde — TpaBWIa  JUI  OJEKTPOIMKIMYECKHX  peakiuid.  Peaxuuu
[UKJIONPUCOEAMHEHH U HX Kiaccuukamusio KOHTposib OpOUTaNbHOW CHMMETPUH B
TEPMUYECKUX U POTOXUMHYECKUX PEakLUsiX. [4+2]- 1 [2+2]-IHKIOTIpHCOeInHEHHE,
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