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1. Bsegenue.

[lpenmer opraHu4YecKod XMMHMH ¥ OCHOBHBIE OTambl ee¢ pasBUTUA. CHOCOOBI
1300paKEHHST MONIEKY]I OPraHMYECKUX COCHAMHEHHHM, CTPYKTYPHBIE ¥ 3NEKTPOHHBIE (hOPMYIBI
(I'.JIptonc). Tume! yriepomHoro ckenera, alUKINIECKUE, MUKIHYECKAE H T€TEPOLUKIHIECKHE
coenuuenus. Msomepus u ee Bumpl. ['omonorus. OcHOBHblE (YHKIHOHAIBHBIE IPYIIIBL
Knaccupukanus opraHiuecKuxX COeIMHEHNH.

OcCHO8bl HOMEHKIAMYPbI OP2AHUYECKUX COCOUHEHUT

3amecturensHas HoMeHknaTypa. MIOITAK. IIoHATHS poOHAYQTBHON CTPYKTYPEL,
XapaKTepUCTHYECCKHX rpynn. Hasanus HeyHKIMOHATIBHBIX 3aMeCTHTENEH, (yHKIHMOHAIBHbIX
TPyNmn,  HPEACNBbHBIX,  HENPENEIbHBIX, AapOMAaTHYECKHX  pamukanoB.  CTapIIMHCTBO
QysknuoHaNEHEIX Tpynn. OCHOBHBIE MpaBHWiia COCTABJICHHS 3aMECTHTENBHBIX Ha3BAHMI
OPraHWYeCKUX COCIMHEHWM, BBHIOOD M HyMepalus TIJIABHOM IIENH, MPABHJIO HAHMEHBINMX
J0KaHTOB. HasBaHMs OCHOBHBIX KJIACCOB OPraHMYECKHX COEJMHEHMH, CIOXKHBIX IIOMH- H
reTepopyHKIIHOHATBLHBIX COEIHHEHHUH.

OCHOBHEIE TIOJIOXEHHUS TEOPUH CTPOSHHS OpraHHYecKux coequnenuit (A.M. Byriaepos),
ANICKTPOHHOW TE€OPHH, OCHOBHBIE NPHHIUIIBI KBAHTOBOM OpPraHWYeCKOW XMMHMH. BaleHTHOCTD
aroMoB. Tumbl ruOpuauM3anMy atoMa yriepoja B OPraHHYEeCKHX COEIWHEHMAX, TEeOpHs
B3aMMHOIO OTTAIKHBAHUs OJICKTPOHHBIX opOuTaneil, 6- u 7-CBA3M aTOMOB YIJiepoja,
(pusuYecKHe XapaKTCPHUCTHKH CBsA3CH: JUIMHA, BAICHTHBIC YIVIbL, OSHEPIHs, MOJAPHOCTD,
NOJIIPU3YEMOCTb, JUIIOIbHBIH MOMEHT, IOTCHI[HAT HOHH3ALMH.

[eMonuTHYECKHI U FeTEPOTUTHYECKHI Pa3pEIB CBA3H.

Krnaccudukanus peareHToB M peaxiuil. [IpomMexyTOUHbIE Y4acTHIBI (MHTEPMEIUATHI):
panuKansl, KapOOKaTHOHbI, KapOaHUOHBI, KapOeHbI, HUTPEHBI, apHHbI U Ip. DJIEKTPOHHOE H
NPOCTPAaHCTBEHHO®  CTPOCHHE  MPOMEKYTOYHBIX  YaCTHI[.  OJIEKTPOHHbIE 3 (EKTHI
3amecTuTeNe. VHIYyKTHBHBIA M Me30MepHBIH 3QdeKkThl M Ccrmoco0bl H300paXKeHHA 3THX
spdexros. Ilpumepsr rpymm ¢ +1, -I, +M u -M-sddexramu. DbdexT runepkoHbIOraruu
(cBepxconpsikeHus). BiusHue 31eKTpoHHBIX 3((EKTOB 3amecTuTeNel Ha CTaGHIBHOCTH W
PEaKUHOHHYI0 CIHOCOOHOCTD OPraHWYECKHX COEIMHEHHM M IPOMEXYTOYHBIX YaCTHII.
PesonancHbIe CTPYKTYpBI, IpaBUIIa HX IOCTPOEHHS.

Kucnorer u ocuosamms (M. Bpencren. I JIstonc). ConpspKeHHBIE KHCIOTHI H
CONPsKEHHbIE OCHOBaHHUS. KHCIIOTHO-OCHOBHBIE PABHOBECHS HA IPHMEPE CIIMPTOB, IIPOCTHIX
a¢upoB, kapGOHOBEIX KHCIIOT, KETOHOB M aMMHOB. KoHcTaHTa KucnotHocTH pK,, KOHCTaHTa
ocHoBHOCTH pKp,. BrmsaHme 3amecturesneii B MoyieKyjle Ia KHCJIOTHOCTH W OCHOBHOCTB
OPraHWYEeCKUX COeIMHEHUH. TeOpHs JKECTKUX B MATKUX KUCJIOT U ocHoBauui (QKMKO).

OcHogbl cmepeoxumuu

CnocoGbl  m300paXkeHHs — MPOCTPAHCTBEHHOrO  CTPOGHHS  MOJNEKYl ¢ Sp™
rHOPH/IM30BAHHBIM YITIEPOJIOM: KIMHOBUIHbIE IPOEKIHH, "TeCONMILHBIE KO3MbI", TPOEKIIHH
Hetomena. Kondopmaruu, kordopmepsl. 3acioHeHHas (CuH-TIepUILIaHAPHAS), 3aTOPMOKEHHAS
(@Hmu-niepuIIaHapHas) CKOLICHHAS (20Ui-) KOHGOPMAIIHH.

AcHMMETpUYECKHH aToM yriepoja. XHpalbHOCTb, YCIOBHS, HEOOXOIUMBIE IS




BOSHUKHOBCHHUS XHMpPaNbHOCTH. Koupurypamus, orimume oT KoHbopmamuu. OnTHueckas
H30MEpHS, ONTHICCKAs: AKTUBHOCTS. DHAHTHOMEpEL. Panemartsl. IIpuaiun R,S- HOMEHKIATYpBL
Onpezenerre nopsanka CTapIIMHCTBA 3aMECTHTENEH Y XHpaJbHOro LeHTpa (mpasuno Kawna-
Wuronmspa-Tlpenora). AGCOMOTHAs M OTHOCHTENbHAS KoHQurypauuu. I[IpoeKnnHoHHbIE
opmyner (3. @umep). Vix noctpoeHwe, [IpaBUJIa MOJIb30BAHMS UMH (U1 COSTUHEHUMN C OTHUM
aCHMMETPHYCCKMM aTOMOM yriepoza). CrocoOkl pasmeneHus panemaroB. CoeldHEHHS C
ABYMS XHpalTbHBIMA HEHTpaMu. [locTpoenne mnpoekuuit ®dumepa. HMuacrepeomepsl. Meso-
(opmeL. Opumpo- u mpeo-HOMEHKIaTypa. V300paxenue MoeKyIbl TAHHOTO COEMMHEHHS C
TIOMOIIBIO pasNIMYHBIX MPOCKIHOHHBIX (opMyi1. Tlepexon oT oaHOM MPOEKIHOHHOM (bopMmyel
MOJCKYJIbI K Apyro#. IIpencrasnenne o6 ontuueckoit m3omepun COCMHEHUH, HC COAEPIKaIIUX
ACHUMMETPUYECKOTO aTOMa yIJIepoa.

['eomeTpuyeckas U30MepHs COETMHEHMH ¢ ABOMHOMN CBS3BIO. Huc-, mpanc-: Z-. F- u
CUH-, aHmu - HOMEHKJIaTypa.

2. AJkasbl.

['omonoruyeckuit psn, usomepus u HOMeHKJaTypa. [IpuponHbie MCTOYHHKM anKaHOB.
Metonbl cHHTe3a: THIPUPOBAHME HEMpe/IeTbHBIX YTJIEBOZIOPOJIOB, CHHTE3 uepe3 JIMTHI-
AHATKAJIKYTIDATEI, JIEKTPOJIA3 CONMeH KapOOHOBBIX KHCIOT, BOCCTAHOBIEHHE KapOOHHMIBHBIX
COCIMHEHHUH, U3 TAIONCHATKAHOB (peaKius Biopia, mpoToan3 peakTHEOB I'punsspa). [Tpupona
C-C u C-H cBaseit B ankanax. Konpopmanun stana, npomnaxa, OyTaHa M BBICIIAX aJIKAHOB.
OHepreTuyecKas arpaMma KOH(pOPMALHOHHOTO COCTOSHHS MOJIEKYJIBI aJIKaHa.

XuMHUYeCKHe CBOUCTBA: peaKIUy TaJIOrCHEPHPOBAHHUS (XJIOpHpPOBaHUE, OPOMUPOBAHKE,
Honuposanue, (TOpHpoOBaHME). DHEPreTHKAa IENMHbIX CBOﬁOL[HOp&IIHKEU‘IBHHX peaxiuii
ranoreanposanud. Hutposanme (M.M. Kowosanos), CyIb(GOXIOPUPOBAHUE M OKHCIICHHE.
CeNeKTUBHOCTh PAJMKAIBHBIX pPeaKIUil H OTHOCHTEIBHAS CTABHIBHOCTS QJIKAJIBHBIX
papukanos. Tepmuueckudf ¥ KaTaquTU4ECKU# KpeKHHT. VIOHHEBIE peaknuu  aJKaHOB
(ZeHTepOBONIOPOIHEIN OOMEH U TaIOreHUPOBAHKE U HUTPOBaHUE B CYNEPKUCIION cpene).

3. AuKeHbI.

['omonoruyeckuit psa, usomepus u HOMEHKJIaTypa. ['eomeTpudeckasi uzomepus (yuc-,
mpanc- U Z-, E-HomeHknatypa). Ilpupoma nBoiiHOH cBsi3m. Monexynapusie n-opburanu
STHNCHA. MeTozbI cuHTe3a: SMUMMUHMpPOBaHTe raJIoOr€HOBOZOPOJIa U3 aTKUJITaJOr€HUIOB, BOIEI
U3 CIHPTOB, NCTaJOT€HHPOBAHHE Guy-NUTATIOTCHAIKAHOB. Peakuus I'odmana, Burrura.
CTCPEOCEICKTHBHOE BOCCTAHOBJICHHE AJIKUHOB.

XUMHYecKkre CBOWCTBA alKeHOB. Psij cTaGHIBHOCTH QJIKEHOB, BBIBEIACHHEIA HAa OCHOBE
TEIUIOT ~ IHApUpOBaHUs.  ['€TeporeHHOE ¥ rOMOreHHOE TMJIDAPDOBAHUE  QJIKEHOB.
OIEKTPOGUIBHOE IPHCOEIUHEHNE (Ade). Obmiee mpencTapieHHe 0 MEXaHH3ME peakuui, n- u
G-KOMILIEKCEI, OHHEBbIC HOHBL CTepeo- M pernoceeKTUBHOCTS. [IpaBuio B.B. MapkoBHUKOBA,
VHIYKTHBHBIH M ME30MEepHBIH 3] (peKTsL. ['atorenupoBanme: MexaHW3M, CTepeOXHMHS.
IIpoueccrl, comyterByomue Ade-peaximsm: COIPSDKEHHOE NPHCOE/IUHEHHUE, TePEerPyIIHPOBKH




IIPOMEXYTOUHBIX ~ KapOOKAaTHOMOB.  ['MAporajoreHupoBaHue: T[OHATHE O Ou- W
TPUMOJIEKYJIIPHBIX MeXaHu3Max. [‘maparanus. IIpoMbInuieHHBIH MeTON CHHTe3a 3TaHOJA H
mpona”oia-2. I'MApOKCH- M aJKOKCHMEpKypHpoBaHHe. Merare3uc ajkeHOB. Perwo- u
CTEPEOCEIEeKTHBHOE IIPUCOECTUHEHHE THIPUIOB 6opa. Pernocnennguyeckue
rufipobopupyromue peareHTel. IIpeBpamieHne OOpOpPraHHYECKUX COEIMHEHHN B aJKaHBI,
CIHUPTEI, ankuiragoreduasl. OkxuciaeHue ankeHoB a0 okcupaHoB (H.A. IlpunexaeB) u mo
auonoB 1no Barnepy (KMnOs4 u Kpure (OsOy4). Crepeoxumusi THAPOKCUIMPOBAHUS ANKEHOB.
O30HONMM3 AQNKEHOB, OKUCIUTENBHOE ¥ BOCCTAHOBUTENBHOE PpACIIEIUIEHME O30HUJIOB.
WUcuepneiBatomee okuciaeHHe ankeHOB ¢ momompio KMn0, mm Na,Cr,0, B ycrnosusx
MexxdasHoro kartanusa. PagukanbHble peakuuu: NPUCOEAHHEHHE OPOMHCTOrO BOAOPOAA IIO
Xapamy (mexaHusM), npucoenunHenue H,S, RSH wu TeTparamoresmeTaHoB k aikeHaMm W
QUIMIBHOE  TaJIoreHHpoBaHHE. MosekynipHble 7-OpOUTANM  UIMJIBHOTO  paJuKala.
PanukanbHas ¥ KOOpAMHAIIMOHHAS (METAVIOKOMILIEKCHAS ) ITOJMMEPH3aLUs AJIKEHOB.

4., AJIKHHBIL

['omonoruyeckuil psin, HoMeHKnaTypa ¥ uzoMepus. [Ipupona TpoiiHoit ces3u. Metoas
CHHTE3a QJIKHHOB C IIOMOIUBIO pEaKUUi OTLICIUICHUS, AJKUIAPOBAHUS TEPMHHAIBHBIX
anetuneHoB. [lonydyenue anerunena mUpoOIH30M METaHA.

XUMHUYECKHE CBOWCTBA QJKHHOB. ONEKTPOQUIBHOE TPHCOCAMHEHHE K aJKHHAM.
CpaBHeHHe  peakIMOHHOH  CIIOCOOHOCTH  QJKHHOB M &IKCHOB. [ aJOreHHpOBaHHE,
ruaporajoreHupoBanue, ruaparanus ankuaoB (M.I. Kyuepos), npucoenuHenrne kapOOHOBBIX
KHCJIOT. BoccTaHOB/IEHHE aJIKMHOB [I0 yuc- U mMpaHc-alKeHOB. [ mapoGopupoBaHHe aJIKHHOB,
CHHTE3 albAeruoB U KeToHOB. CH-KUCIOTHOCTD aneTuieHa. ALETHICHUAbl HATPUS U MEIH.
Maruuiiopranuueckue npousBoanbie ankuHoB (XK.M. Monuy): ux monydeHne U UCIOIb30BaHUE
B OpraHU4YeCKOM CHHTE3E. '

Konpnencaius TepMHHAIBHBIX QIKHHOB ¢ KeToHaMH M anbierugamu (A.E. ®aBopckuii.
B. Penne). Auerunes-awieHoBasi uzoMepu3aius. CMeleHne TpOWHOM CBSI3H B TEPMUHAIBLHOE
nosnoxeHue. OKHUCIHUTENbHAs KOHACHCALUS TEPMHHAIBHBIX AJIKMHOB B IPHUCYTCTBHH COJICH
MeJH.

5. AJaxkagueHbl.

Tune! nuenos. M3ompoBanHble, KyMyJIHPOBAaHHBIE H CONPSDKEHHBIE NUEHBI. M3oMepus
M HOMEHKJIaTypa. Meroasl cuHTesa 1.3-AMEHOB: NErHAPUPOBAHWE AIKAHOB, CHHTE3
®asopckoro-Penre, Kpocc-coquaHHe Ha METAJUIOKOMIIJIEKCHBIX KaTaIu3aTopax.

Byranuen-1.3. Ocobennoctu ctpoenus. MonexynspHsie opourtany 1.3-1ueHoB.

XHMHYECKHE CBOMCTBA 1.3-AMEHOB. ['alOreHNpOBaHKWe W THAPOrajoreHupoBanue 1.3-
JMEHOB. AJUIM/IbHBIA KaTHOH, ero m-opOutanu. 1.2- u 1.4-mpucoequHeHHe, 3HEPreTHUECKUI
npoGuIb peakLuy, TePMOANHAMUYECKHI U KHHETHYECKUH KOHTPOJIb. [0 IMMepH3aus AHEHOB.
Hatypanpublii B cuHTeTHYeCKUH Kaydyku. Peakius J{unbca-Anbaepa ¢ alkeHaMH U aJIKHHAMH,
CTEPEOXUMHs pEeaKUMH U €€ IPUMEHCHHE B OPraHM4YeCKOM CHHTE3€. Y4acTHE HH3LINX




cBoGomEEX (HCMO) 1 BRICIIMX 3aII0THEHHEBIX (B3MO) op6uraneit pearentos B o0pa3oBanuu
IICPEXOTHOTO COCTOSHHS PEaKIIHK JUEHOBOI'O CHHTE34,
CTpoeHne anneHa, peakuuy IPHCOSTMNHEHHS K a/UIeHaM.

6. AnMunukiIHYecKHe coeqHHEHMS.

LuK/I0aIKaHbl ¥ X MPOM3BOIHBIE. Knaccudpukanus amuuuxios, OHeprus HanpsHKeHUS
[HMKJIOAJIKaHOB ¥ €€ KOJHMYECTBEHHAs OLEHKA HA OCHOBAHHH CPaBHEHHS TEIIOT 00pa3oBaHUs H
TCIVIOT CTOpaHHs UMKJIOAIKAHOB H COOTBETCTBYIOMIUX ANIKAHOB. THIbI HanmpsikeHHs B
LHMKI0aNKaHaX ¥ MOJpa3/ie/IeHHe [IUKIIOB HA MaJlble, CPCIHHC [UKIIBI H MAaKPOLUKIEL. CTpoeHHe
[HKIONponana, NUKI00yTaHa, LUKIONEHTAHA, LUKIOreKCAHA. Kondopmarmonnsii ananus
IHUKIOreKkcana. AKCHQIbHBIE ¥ JKBAaTOPHAIBHBIE CBS3H B KoH(opmamuu  "kpecio"
nuknorekcana. Kondopmanun moHo- u  musamernenubix IIPOU3BOJHEIX IHUKJIOrEKCaHa.
Biusinue KoH(MuUpManMoHHOro mosoKeHHs QYHKIMOHANBHBIX Tpymn Ha uX PEaKIHOHHYIO
CIIOCOOHOCTE Ha IIPUMEpe peaKIiuii 3aMEILCHHS, OTIICIUICHUS U OKUCIICHUS.

Mertoznpr cuntesa IUKJIONPONana, IHUKI00yTaHAa M HMX NPOM3BOAHBIX. OCOGEHHOCTH
XHMHYCCKHX CBOHCTB COENMHEHHIl C TpeXwIeHHBIM uuknoM. CuHtes coequHeHmit psma
IMKIONEHTaHA M UHUKJIOreKCaHa. Peakuum PAaCIIMpeHUsl M CY)X€HHMS IHUKI4 [IpH
AC3aMHHHPOBAHUH TICPBUYHBIX aMuHOB (H. . HempsHOB). CHHTE3 CoeMHEHHiT co CPEeIHUM U
OomnbmuM pasmepom nuKia (CIOXHOAbUpPHAS U ALHIOHHOBAS KoHaeHcauuu). TpaHcaHyIspHbIe
PCaKIMH B CPETHUX I[UKIIAX.

IIpeacrapnenne o MpUPOHBIX MOMMIHKIHYECKIX CHCTeMax TEPIEHOB H CTEPOHIOB.
Kapkacusie coenunenms: ajlamMantaH, KyOaH, IpH3MaH, TeTpasIpaH.

7. ApeHsl.

Konyenyus apomamuunocmu. Apomatiarocts. CTpoeHne Genzoia. ®opmyna Kekyie.
Monexynapuele  opbutanmu  Gemzoa. AHHyIIEHBl.  AHHYJEHBl — apoMaTHYeckiue K
Heapomarmieckue. Kpyr @pocra. Konunenmus apoMatu4HocTH. [IpaBuno Xroxkens.
ApoMaTHYeCKHe KaTHOHBI U AHHOHLL Konnencuposaunsie apomarnueckue YI1€BOOOPOOBI:
HaQTanun, peHaHTpen, aHTparex, asyneH u Jp. ['eTeponukimyeckue 1nsatu- U mecTHWICHHEE
apOMATHHCCKHE COENMHEHHs (muppon, ¢ypan, THodeH, NUPUIKMH). AHTHAPOMAarn4HOCTh Ha
puMepe  nuKI0OyTaaMeHa, —LMKIONPONEHHI-aHHOHA, KATHOHA IMKJIONE€HTAIMCHUIIHUSL.
Kpurepun apomarmynocru:; KBaHTOBOXMMHYECKUH (CPaBHEHHE PACUYETHBLIX BETHUHH SHEPruH
ACIOKAM3ANA  HA ONMH T-3NEKTPOH), JHEpreTHYeCKHil (TEMIOTHI  THAPUPOBaHHUS) U
MarHuTHBIH.

[lonmyuenne apomarmueckux YIJICBOAOPOJOB B MPOMBINUICHHOCTH - KaTaJIATHYECKHUil
pudopmuHr HedTH, MEepepaboTKa KOKCOBOIO rasa i KaMCHHOYTOJIBHOU cMoEL. JIaGopaTopHsie
METOIBI CHHTe3a: peakuus Bropua-®urrura u APDYTH€ peaKklMU Kpocc-COYETaHWs.
allkumposanye apeHoB 1o ®pupemo-Kpadrey. BoccraHoenue ’KUPHOAPOMaTHYECKUX
KETOHOB (peaknus Kwxnepa-Bonsda, peakius Knemmencena), IIPOTOJIH3
apHIMarHUAraIoreHyuI0B.




Caoiictsa apenos. KatamuTuueckoe THIPHPOBAHUE aPEHOB, BOCCTAHORIIEHHe apeHoB 110
Bépuy, poroxmmuueckoe XJoprpoBanue OeH3ona. Peaknuu samermenus BOZIOposa B GOKOBOIM
Ienu  ankunbeHsonos Ha ramoren. OxucieHme AIKUIOEH30JI0B U KOH/IEHCHPOBAHHBIX
apOMAaTHYECKHX YII€BOJOPOLIOB 10 KapOOHOBBIX KHCIIOT, AJIbErHIOB 1 KETOHOB.,

8. Peakuum JICKTPOGHILHOTO  3amemenns g APOMATHYECKOM  psfy.
Knaccudpuxanus peaKkuuii  apomarmueckoro SNEKTPO(HIBHOrO  3aMelenus. O6mue
IIPCACTABICHHA O MeXaHu3Me PCAKIHH, KMHETUYECKHH H30TOMHE; sbdexr B peakmumsax
SIIEKTPOGUIIBHOTrO 3aMerneHus BOZOpoZa B OCH30JBHOM KOJBILE. IlpencraBnenne o n- u o-
Kommiekcax.  CTpykTypa mepexommoro COCTOsIHUsA. M3oromHbIi 06Men BOZIOpOJa Kak
npocredimas  peaxuus SMEKTPOQUIBLHOTO 3aMernenus. ApEHOHNEBbIE HOHEI B peaxnusx
SNEKTPOGHUIEHOTO 3amermners, Bimsinme npuponer samectatens Ha OPHEHTALUIO M CKOPOCTH

3aMECTHTENIEH B apOMaTHYeCKOM KobIe,

Hutposanne. Hurpyromue arenter, Mexanusm peakuuu HUTpoBaHus. Hutpopanme
OeH3zona u ero samemeHHBIX, Hutposanne wadrammna, 6budennna u apyrux apeHoB.
[Monyyenne HomHuTpOCOe uHeHui. TlonaTie o unco-atake H Unco-3aMeleHn: B peakmusx
HUTPOBaHHU.

l"anorenupoganue. lanorenupyromye arents;, Mexanusm peaxiuu raJIOTeHUPOBAHHUS
APEHOB U MX POU3BO/HBIX.

Cynbduposanwe. Cynmboupyromue arenrs;. Mexanusm peaxum. Kunernyeckuit u
TEPMONMHAMHUYECKUH KOHTPOIIb B peaknuu cynsGupoBanus Ha npumepe derosa u HapTaTMHA.
Obparumocts peakiuu CyIb(UpoBaHus. IIpespamenus CYIbGOrpymsL.

AJIKHITHpOBaHuE apeHoB I10 (Dpn,aen}o-Kpad)Tcy. AJIKHITHpYIOIIe areHTsL. Mexanusm
peakuuu. IToGounsle mpoueccrr - M3OMEpH3alNs aIKHIHPYIOMEr0 areHTa K KOHEYHBIX
ponykToB. CuHTe3 amapun- u TPHAPUIIMETAHOB, Tpuapunverunkarnons:,  anmony; U
PanuKaibl. MeToss! X renepuposanms 1 CTabUITBHOCTD.

ALUITMPOBAHKE apeHoit o Dpuneno-Kpadrey. ALHIAPYIOIHC areHTs. Mexanusy

peaknuu. PeruocenextusHOCTE aluIupoBanus. QopmuimpoBanue mo I aTTepMaHy-
Koxy u npyrue popcraennge peaKIuy.

9.  Hyxkuaeodpuannoe APOMAaTH4YECKOe 3aMeleHHe.

O6mue npencrasnenns o MEXaHU3ME HYK/ICODMIIBHOTO 3aMelne s,

1. Mexanusm OTIICIICHUS-TIDUCOEIUHEHNUS  Ha [IpuMepe  mpeBpalieHus
rajoren0ensonos B heHoms u 4pOMAaTHYCCKHE aMHUHBI. MeTo ] [€HEPUPOBaAHUS U dukcanun
Aeruapo6eH3ona. Crtpoenue AeruapoOeHsoa.

2, Mexanusm IIPUCOETUHEHUA-OTINEILIeH IS SnAr,  mpuMepsI peaknui wu
aKTHBUPYIOLIEE BIIHSHHE STICKTPOHOAKLCIITOPHBIX 3aMECTHTENEH. AHHOHHBIE G-KOMITTEKCEI
Mciiscureitmepa u ux CTPOCHHE.




3. Snl-MexaHH3M apoMaTHYecKoro HYKI€ODHIBHOrO 3aMELICHHS H peaxIusax
THJPOJIN3a KAaTHOHA apeHIMAa30HuS.

4, Mexanmsm Szl B apomarmueckom pany u o0nacTe ero mnpHUMeHeHus.
MHuuMupoBaHye HOH-PaTHKATBHON eIy,

10. TanxorennpomsBoanbie YIJIeBOAOPOIOB.

WM3omepus, Homenknarypa. Croco6sr TNOJTyYeHHUs M3 CIUPTOB, AJIKAHOB, AIKCHOB;
3aMCLICHHEM aTOMa OZIHOTO rajloreHa aTOMOM JPYrOro, XITOPMETHIHPOBAHHE apeHoB.

Peaxunn mykineopunbHoro samemenus Y HaCBIIEHHOTO aToMa yrjiepoga B
AIKUITATOTEHA/AX, KaK METOJ CO3LAHMS CBS3H YIJIEPOX-YIIEPO, YIIIepOA-a30T, YIIepos-
KHCIIOPOZ, yriepoa-cepa, yriepoa-hochop (momyuenne QTKUITaJIOT€HUIOB, CITHPTOB, THOJIOB,.
IPOCTBIX 5GUPOB, HHUTPOCOECAMHEHMH, AMHHOB, HUTPHUJIOB, CJOKHBIX 30HPOB u 1p.).
Knaccnduxanus — mexamusmor  peaximit HYKJICOQUIBHOTO  3amermneHus. (OCHOBHBIE
XapaKkTepUCTUKHU Snl, Sn2 peakumii. DHepreTuueckuit IpOQUIE peakiyii.

Peakuuu Sn2-tuna. Kunetuxka, CTEPEOXHUMHUS, BaIbACHOBCKOE obparnenue. [TousTtue o
HyKjeobmIbHOCTH. Brusiaue TIPHPOZBI panukaia M yXonslled rpynmsl cyGcTpara, HpHpOJIE!
HYKJICO(QHIILHOTO areHTa ¥ pacTBOPUTENS Ha CKOpOCTh Sn2 peakuuit. [Tpuauun XXMKO.

Meton mexdasHoro nepeHoca 1 ero UCMOMb30BaHME B OPraHHYeCKOM CHHTE3E.

Peaxiuu Snl-tuma. Kunernxa, CTCPCOXHMHUS, 3aBHCHMOCTE Snl mporecca oT MpHpPOJIE!
palluKaa, yXOAAWEeH Ipynibl, pacTBOpUTeNs. KapGokaTHoHBL. (axTopsl, ompenensromue ux
YCTOH4MBOCTS. IleperpynmupoBku kapGokaTHoHOB. MeTozp! T'eHECPHPOBAaHUSI KapOOKAaTHOHOB.
Ilonsitre 06 HOHHBIX mapax.

Meroner nony?{emm TallOreHANIKAHOB U3 aJIKAHOB, AJIKEHOB, CIIHPTOB.

11. Peakumu 3 1MMHHHpPOBaHHSI.

Peakuun snumMuHupoBanus, o-, B- u OnumunupoBanue. Kinaccudukanus Mexanu3Mos
B- smumunuposanus: El, E2 u Elcb. Hanpasnenne snumunuposanns. [Ipasua 3aifnesa u
l'opmana. Crepeoxumus S/IMMHHUPOBAHUA: Cun- W aumu- SIAMUHHPOBaHHE. BusHMe
TIPUPONIEl OCHOBAHHA H yXOISINEH TIPyNNbl HA HANpaBieHHE OTIIEIIICHHS, Konkypennus
npoueccos E2 u Sn2. E1 u SyI. ®akTops! Biasionme Ha 3Ty KOHKypeHIHo. VMcnons3zoBanue
peakuuii (B->NMMHHEPOBAHHS B HAJOTEHAIKAHAX IUIS CHHTE3d JIKCHOB, TUEHOB W aJKHHOB.
BisiHne KOH(GOPMANMOHHOTO MONOXKEeHHS (QYHKIMOHATBHBIX IPYNI B LUKIOAIKAHAX HA WX
PEAKIHOHHYIO CTIOCOOHOCTH Ha IPUMEPE PeaKiuii 3aMeleHH:s, OTIIeILICHHS.

Peaxuuu o-snumunHMpoBanms, ['eHepupoBaHue KapOGeHOB. KapGens! - wactumpr c
ABYXKOOPAHHHPOBAHHEIM aTOMOM yTJIepoJa. IIpucoenvinenne cHHrIETHBIX H TPHUILJIETHBIX
KapOeHOB K akeHaM. [ToHsATHE 0 KapOenonzax. Baaumoneiictpue KapOEHOWIOB C aIKeHaMH.

BsaumopelictBue ranorenankanos ¢ Merauiamu (obpazoBanue peakTHBOB I"punbspa.
peaxiusa Bropua).

BI/IHI/IJ'IFEU'IOI"CHHIIBI KaK COCIMHEHUS C MOHUXXEHHOM IIOABHMIXXHOCTBIO aTOMa rajoreHa.




12. Merannoopranuyeckue coeJHHEeHHSI.

Jlutuii- U MarHUHOpraHMYeCKHe COeOUHEHHs. MeTonbl CHHTE3a: B3aUMOJCHCTBHUE
MeTalla C ajJKWi- WM apwiranoreHunamu. [IpencraBnenuwe o mxane C-H kucioTHOCTH
yrieBogoponoB. CTpoeHue peakTUBOB [ puHbspa, paBHOBECHE C AHANKUIMAarHueM (ypaBHEHHE
B. IlInenka). JIutuii- 1 MarHMHOpraHUYECKUE COETUHEHHS B CHHTE3€ YIJIEBOJOPOAOB, CIIUPTOB,
aNbJIETU/IOB, KETOHOB, KapOOHOBBIX KHCIOT. JlMaikwi- W JAuapuikynpatel. [lonydeHue u
NPUMEHEHHE O3THX KOMIUIEKCHBIX COEIWHEHHMH JUIs CHHTe3a MpEeAeNbHBIX YIJIEBOJOPOJOB,
JUEHOB, CIIUPTOB, HECHUMMETPHUHLIX KETOHOB H B PEAKIHAX COMPSYKEHHOIO NMPHCOSIMHEHHS K
0, 3-HeHaCHIIIEHHBIM KapOOHUIBHBIM COCMHCHHUSM.

13. I'mapoxcunpon3BoHbIE YIJIEBOAOPOIOB.

OnnoaromHble crnupThl. ['OomMonoruueckuit psin, KiaccuUKamus, H3OMEpPHS W
HOMEHKJIaTypa. MeToipl  NONyYeHUs:: U3  alKenoB, KapOOHW/IBHBIX  COEIUHEHHI,
rajJoreHaJIKaHoB, CIOXHBIX 9(HPOB U KapOOHOBBIX KHCJIOT.

CsoiictBa cmuproB. Crnuptel, kak cinabbie OH-kucnotbl. CoupTel, KaKk OCHOBAHHS
JIpronca. 3aMeleHHe T'MAPOKCWIBHOM TpyNmbl B CHOMpTaX Ha TraioreH (mox maeicTBHEM
rajJOreHOBOJIOPOJIOB. TaJOreHuA0B (ocdopa, XJIOPUCTOro THOHMIA). MeXaHu3Mbl Snl, Sn2 u
CTEPEOXUMHUSI 3aMeIIeHus, TUIPUIHBIC IeperpyIHpPOBKH KapOOKaTHOHOB
(peTpOIHHAKOIMHOBAs HeperpynnupoBka). Jleruaparanus crnuptoB. OKHCICHHE MEPBHYHBIX
CIIUPTOB 0 AIBJETHIOB U KapOOHOBBIX KHC/IOT, BTOPHYHBIX CIIMPTOB JO KETOHOB, PeareHTHI
OKHCJIEHHS HA OCHOBE XPOMOBOI'O aHTHIpPUIA U JBYOKHCH Maprania. MeXaHu3M OKHUCIICHHS
CIIMPTOB XPOMOBBIM aHTUAPUIOM.

JIByxatomHBIE cHUpPTBL. Metonsl cuHTe3a. CBOMCTBA: OKHCIEHHE, alMIMPOBAHHE,
neruaparanus. OKHCIHTENbHOE pacuiervieHne 1.2-auosoB (MOoaHas KHCIOTa, TETPaaleTaTr
cBuHLA). [IMHaKONIMHOBAs IeperpynmupoBKa.

®eronbl. MeTonpl MOMydeHMs: INENOYHOE IUIABIEHHE apeHCYIb(pOHATOB, 3aMELIEHHE
rajjoreHa Ha THIPOKCHJ, TMAPOJM3 cojied apeHaua3oHus. KyMoOJbHBIM croco0 MmomydeHHs
(eHoa B MPOMBIILIEHHOCTH.

CaoiictBa ¢enono. Denonsr kak OH-kucnotel. CpaBHEHHE KHCIOTHOIO XapaKTepa
(enosnos u cnMpTOB, BIUAHHE 3aMECTHTENCH Ha KHCIOTHOCTD (eHos108. O6pa3oBaHne MPOCTHIX
H CIIOXKHBIX 3QHPOB (heHONOB. Peakiun >1eKTpodHILHOrO 3aMeleH s B apOMaTHYECKOM Spe
¢enonos: ramorenupoBanue, CyabQUpOBaHHE, HUTPOBAHHE, HUTPO3UPOBAHHE, COYETAHHE C
COILIMH  JWa30HMs, QIKWIMPOBaHME W  anunupoBaHue. [leperpymmupoBka @puca.
Kapboxcumpopanue GeHonATOB menounsx Metamios 1mo Kons6e. @opmarnpopanue GeHOIOB
no Peiimepy-Tumany, MexaHusM o0pa3oBaHHS CATHLHIOBOrO anbaeruza. OopMaTHpOBaHHE
enonos no Bunbcmaitepy. Ileperpynmuposka ammmiossix a¢pupos ¢enonos (JI. Kisitzen).
Oxucnenve (EHOIOB, B TOM YHCJIE MPOCTPAHCTBEHHO 3aTpy/JHEHHBIX. [loHsATHE 00
APOKCUJIBHBIX paguKasax.




14. IIpocteie 3¢upnr.

IMpocteie 3(UpEL Meto e IOy YeHHS: peakius Bunbsimcona,
AIKOKCHMEPKYPHPOBaHHE aJIKEHOB, MEXMOICKYIApHAs JeTHAPATaL|s CIIHPTOB.

CBoiicTBa mpocThIx 3HUpoB: 06pa3soBaHME OKCOHHEBEIX CONeH, pacuienieHne
kucnoramu. I'maponepokeunsr. Ilonyyenne u colicTra a-ranoreHs$upos. Bunnnossie s¢upsr,
HX T0TyYeHue (U3 aleTHIeHa u Q-TaJIOreH3(UPOB).

Kpayn-sdupsr. [Tomyuenne u TIPHIMEHCHHE B CHHTETHYECKOM MIPAKTHKE,

Oxcupansl.  CrocoGer nomyyeHus. PackpeiTHe mmkia B HEX Tox JeHCTBHEM
JEKTPODUIBHEIX U HYKIEODUIBHBIX AreHTOB,

1S. Asxbaeruan! u KeToHbI.

Msomepus u HOMenkmaTypa. Mertons: TIOIyHCHUs alb/IETHIOB U KETOHOB W3 CIIHDPTOB,
NIPOU3BOAHBIX KapOOHOBBIX KHCIIOT, AJKEHOB (030HONN3), anKHHOB (ruzpobopupoBanue,
runparanus no Kydepoy), Ha ocHose METAJUIOPraHu4ECKUX COEOMHEHUIA. ALWTHpPOBaHKe U
(Gopmunupopanue apoOMaTHYeCKUX COEIMHEHMUI, IIpombimnennoe II0JIyYEeHHE
opmanbaerusa, aneTalbJeruaa (Bakep-nponecc) )%} BBICIHINX aJIbJIETH/IOB
(er{pO(bopMHnnpOBaHHe).

CrpoeHre kapGoHUIBHOIN TPYIIBL, €€ INONSPHOCTE M HOMAPH3yeMocTh. BimsHme
IIPUPOJBI ¥ CTPOCHUS pafuKaa Ha KapOOHUIIEHYIO AKTHBHOCTS.

Xumuueckue cBoiicta. Obmume MIPCACTABICHUS. O MEXaHH3ME HYKJICO(HIBHOIO
NIPHCOCINHEHUS 110 KapGOHMIBHOH rpymme IBACTUAOB U KETOHOB. KUCIOTHBIN U 0CHOBHOI
Karanmus. KucnotHocTs u ocHOBHOCTE KapOOHHJIBHBIX COEIMHEHMI.

Kero-enonpHas Tayromepus. EHonusanus ambneruaoB u  KeToHOB B peaxuusx
T'aJIOTEHEPOBaHMsI, HM30TOIMHOTO OOMEHA BOZOpOZa W palEMH3allUd ONTHYECKH AKTHBHBIX
KCTOHOB. KUCIIOTHEII 1 OCHOBHOM KaTaims 3Tux peakuuii.

Kero-enomnpHas TAyTOMEpHUS KETOHOB. 1.3-IUKCTOHOB 1.3-keToa¢upon. Biusmue
CTPYKTYPHBIX (paKTOPOB ¥ IIPHPOIEI PaCTBOPHTE/IS Ha MOJIOKEHUE KETO-EHOJIBIIOr0 PaBHOBecHs
H 3aBHCHMOCTB €ro 0T cootHomerus C-H i O-H KHCJIOTHOCTH KeTOHA U eHouna. J[BoiicTBeHHAas
PCAKIMOHHAA CIIOCOOHOCTH EHOJIAT-HOHOB., WuTepnperanus nammex B paMKax HpUHIMIA
KMKO.

AJKHIIHPOBAHKE U ALHMITHPOBAHIE CHAMUHOB.

AJIL,I[OJIBHO-KpOTOHOBaSI KOHZICHCALUS albAETHIOB U KETOHOB B KHCJION M IIEJIOYHOH
Cpeac, MexaHusM peakuuil. Hampasiennas AIBJIONIbHAS  KOHAECHCALMS  PAa3sHOMMEHHBIX
AIBACTUIOB C HCIIONB30BAHHEM JTUTHEBBIX, OOPHEIX €HONATOB M KpPeMHMEBBIX 3(HpOB eHOIOB.
Konnencanus ansnerumos u xeromos C MAIOHOBBIM 3(QHPOM H APYIUMH COeIMHECHHSAMHU C
aKTHBHOH METHJIEHOBOH Ipymmoi, AMHHOMCTHITIPOBAHUE ANBAETHIOB 1 KETOHOR (Mannux).
Bensonnosas KOHJIEHCaI[Us. '

Boccranosienne anpuernnos u KETOHOB 10 CIIMPTOB, peareHTH BOCCTAHOBJIEHHMS:
BoccTanosnenue C=0 rpymmer mo CHa-rpynmsr: peaxuuu Kwxuepa-Bossha u Kiemmencena.
Hon-papuxanshas mumepnsamus AIBACTUIOB ¥ KETOHOB. OKHCIICHHE allheruaos, peareHTEI




OKHCJICHHS. Oxucenune KETOHOB NEepPKUCIOTAMHU o Batiepy-Bemurcpy.

AlucnponopuroHupoBaHue anbAeruaoB o KaHHuIIapo (npsiMast ¥ IepeKpecTHas PEeaKiiH).
o,p-HempenenbHble anbaermasl M KeTOHBL MeTomsl IIOJIyYEHUsI: KOHJIEHCAIIMH,

OKHCIICHIE LIATOBBIX CIUPTOB. CompsikeHne KapOOHHIBHON IPYIIbI ¢ ABOHHON yriaepoa-

yrepoaHo# cBsa3pro. Peaxumu 1.2- u 1.4-npucoennHenus THTHHOPraHAYECKHX COECIUHEHHH,

TPHAIKAIOODAHOB, JHAIKHI- ¥  JHAPUIKYNPATOB, AMHMHOB, IMAHHUCTOTO BOJIOpO/JIa,

rajjoreHoBoa0poA0B. CONpskeHHOE MPHCOEIUHEHHE HOMSITOB U €HAMHHOB (Muxasns).
Boccranopnenue o.B-HenpenenbHEIX KapOOHUIBHEIX COSIMHEHHIL,

16. KapOoHoBbIe KHCJIOTBI M HX NPOU3BOJHbIE.

Knaccudukanus, Homenknarypa, u3oMepHs. MeTos! CHHTe3a: OKHCIIEHHE TEePBHYHBIX
CIIMPTOB M AIbACTH/OB, AJIKCHOB, AIKHHOB, aIKWIOCH30JI0B: THAPOIN3 HUTPHUIOB M JPYTUX
MPOM3BOAHBIX KAapOOHOBBIX KHCIOT: CHHTE3 HAa OCHOBE METAOOPIaHHUYECKHUX COeTHHEHHI'
CHHTE3BI Ha OCHOBE MAJIOHOBOI'O U aIleTOYKCYCHOro 3¢gupoB. [lotyyenne MypaBbUHOM KHCIOTHI
U YKCYCHOH KHUCIIOT.

Ctpoenne KapOOKCHIBHOM TIpyHIEl M KapOOKCHIAT-HOHA. (DH3HKO-XHMHYECKHE
CBOMCTBA KHCIIOT:  acCONMAUMs, JAuccouuanus. KHCIOTHOCTB, €e  3aBHCHMOCTH  OT
MHIYKTHBHBIX 3((EKTOB 3aMecTuTelel, OT XapakTepa M IOJIOKEHHS 3aMECTHTENCH B
AJIKUJIbHOM 1eny U OEH30JIBHOM sJIpe.

lajorenupoBanue KHCIOT IO ['emo-@onbrapay-3emuuckomy. [TuponuTnueckas
KCTOHH3ALHUsI, SIEKTPOJIN3 CONel KapOOHOBEIX KUCIOT M0 Konbbe, AekapGOKCHIMNpOBaHHE IO
XYHCIHUKKEpY.

I'anoeenaneuopuov. TlomydeHne ¢ MOMOLIBIO TATOr€HHIOB (ocdopa, THOHUIXIIOpHIA.
Oxcamunxinopuna, OeHsomwnxiopuga. CBoiCTBa: B3aUMOEHCTBHE ¢ HYK/1€0)HIIbHBIMH
peareHTaMu (BOJa, CIIUPTHL, AMMHAK, aMHUHEL, THAPAa3dH, METAIOOPTAHHIECKHE COSAUHEHNS).
Boccranosnenne 10 anpaernnoB mo PoseHMyHIy M KOMIUIEKCHBIMM THIDHIAMH METAIUIOB.
BsaumonelicTBue nuasoMeTaHa C raqoreHaHTHIpPHIAMH KapOOHOBBEIX KHCIIOT (peaxiius
ApHpra-Diicrepara).

Aneudpuobl. Metonpl TOMy4eHHs: NETHApATalds KHCIOT C MOMOmbI P205 u
(praneBoroaHrnapua; AMIHPOBAHHE CONEH KAPGOHOBBIX KMCIOT XIOPAHTHAPHAaMy. Peakiuu
AHTMAPHIOB KUCIOT ¢ HyKiIeodunamu. Peakuus [lepkuna.

Keweii. Tlomyyenne u cBolicTBa.

Cnoocnele  apupbl.  MeTonsl  IONydyeHHs: 3Tepu(UKANES KapOOHOBBIX KHCIOT
(MeXaHH3M), aLMIUPOBAHKE CIUPTOB M HX AIKOTOJSATOB ALMITATOTEHHIAMH M AHTHAPHIAMH,
aNKATMPOBAHHE KaPOOKCUIIAT-MOHOB, PEaKIMH KHCIIOT ¢ AMa30MEeraHoM, alKOTO0JIN3 HUTPHIIOB.
MeToapl cuHTe3a LMKIMYECKHX CIOXKHBIX 9(UPOB - JIAKIOHOB. PeakIHH CII0MKHBIX 3(HpOB:
THIPONU3 (MEXaHH3M KHCJIOTHOTO M OCHOBHOIO KaTalu3a), aMMOHOIH3, TlepesTepu(huKaius;
B3aUMOJCHCTBHE C MArHMi- W JIHTHAOPraHMYECKMMH COEJMHEHHSIMH, BOCCTAHOBJIEHHE IO
CIIUPTOB U &JIBAETU/IOB KOMIUIEKCHBIMHU MMAPHIaMH MeTaUIoB: ciaoxuoddupHas (JI. Knsiizen)
U allMJIOMHOBAsI KOH/ICHCAIIHH.

-_




ALETOYKCYCHBIH 3(up U ero HCIIOJIP30BaHUE B CHHTe3e. KeTo-eHosbHAS TayTOMEpHs
3¢upos 1,3-keTokucaor u 1,3-nukeronoB, amGunenTHEI XapaKTep eHOJIAT-HOHA,

Amuowr. Ctpoenue KapOaMOMIBHON TpymmpL, Meroner nmonyuenus: allMJIIPOBaHUE
aMMHuaka H AMHUHOB, ITUPOJIN3 Kap60KCHJIaTOB aMMOHUS, TAapoIn3 HHTPHIIOB,
TICpErpyMIIMPOBKa OKCUMOB 110 Bekmany. Cunres OUKIHYIECKUX aMHIOB - TakTaMoB. CBOMCTBA:
THIPOJIN3, BOCCTAHOBIIEHHE 10 aMHHOB, ACTHApaTanus aMuIoB. IIOHATHE O CEKCTETHBIX
ieperpynnuposkax. [leperpynnuposku A, I opmana. I'. Kypuuyca. Bsaumopeiictre amunos ¢
a30THCTOU KHUCIIOTOM (peaKmus Bygo).

Humpunv. Metonpr HOJIIYYCHHA: NETHApATAlHd aMHIOB KHUCJIOT (c momompso P20s,
SOCL, POCI1s), ATKHIMPOBAHHE LHAHHI-MOHA. CBOMCTBA: THIPONIM3, aMMOHOJIHM3,
BOCCTAaHOBICHHE 10 aMHHOB, B3aWMogelicTBHE ¢ MarHui- W JTHTHHOPraHWYEeCKUMH
COCANHEHUAMH. Peakius Purrepa, 00pa3oBanue HMUIATOB,

IIponssonusie yroneroi KucIOTEH:

docren, moueBuna u ee [IPOHU3BOJHEIE, 3(DHUPBI YrONBHON KHCJIOTBI, HM30LHAHATEI,
YPCTaHbl, CeMUKapOa3u, KCAHTOr€HATEL, Ilomyuenue u ocHoBHEIE cBONCTRA,

LBYXOCHOBHEIE  KHCITOTHL Meronsl  cunTesa:  okmemmTennHOE paciuenienue
UHKIOONEYHHOB M  IMKIMYECKHX KCTOHOB, OKHCJICHHE TONHATKUIGEH3010B. [ IaBHbIE
IPENCTABUTENN: IUABEJICBAs. KHCIIOTA, AUSTHIIOKCAZAT B CIOXHOM(DHUPHOH KOHIeHCAIMH.
Manonosas kucnora: curTess! c MAJIOHOBBIM 3(HpoM, peakius Muxasinsi, koHzeHcanmun ¢
anpaerunamu (Kuépenarens). SlHTapHas kuciora, ee AHTUApuA, uMuL, N-OpoMcyKiuHuMuUT,
AIIMIIUHOBAsT  KHCJIOTA. Konnencanus JlukMana. AnuiouHOBas KOHZeHCauus 5(pupos
AUKApOOHOBBIX KHCIOT KaK METO CHHTe3a CPeIHHUX M MaKpOIHKIIOB,

Qranesast u Tepedranenas KHCTIOTEI, MPOMBIILICHHBIE METOMbI MONyYeHus. DOTanepsii
aHTHAPUN, (TATHMUL U €r0 HCMOB30BAHEE B CHHTe3E.

o,B-Henpenensrbie kucmots. Metos: CHHTE3a: NErunpaTauus [-OKCHKUCIOT, peaKkius
Kuépenarens, peakuus Burrutra, peakuus Ilepkuna, cunres KOPHYHBIX KHCJIOT.

Peaxnmn npucoenunenus mo ABoiHOK C=C cBs3m. Crepeoxumus mpucoemunenus
TaJIOTeHa U THAPOKCHIIMPOBAHKS IEPUKHCIOTAME HO Barrepy (KMnOa).

QymapoBas 1 MaTeHHOBASA KHCIIOTHI.

ALeTHIeHINKap6OHOBAs KHCIIOTA,

17. Xunomuel.

ITonyuenue o- u n-Genso- u HaQTOXHHOYOB. CBOMCTBA XHHOHOB: [IOJTyYeHUE MOHO- M
AAHOKCHMOB, NPHCOEAMHECHHUE XJIOPHUCTOTO BOJAOPOAA, AHUIHHA, YKCYCHOTO aHTHJIpHIA, CIIUPTOB,
peaknus ¢ nueHamu. CoONOCTaBIEHHE CBOWCTB XMHOHOB M 0,,3-HENPCACIBHEIX KETOHOB,
BoccranoBnenne XuHOHOB. XJIOpaHHII, €r0 HCIOIb30BAHNE JUI OKHCIICHUS M TIOJYYEHHE.

Xunruapon. Komiuiekesl ¢ mepesocom sapsana (KII3). Cemuxunonsl. IlonstHe 06 aHMOH-
pajukanax. I'MIPOXHHOH Kak HHrHGUTOp CBOOOJHOPAMKANBHBIX PEAKIHH. AHTPAXHHOH:

HOTyYeHUE, NPe/ICTABIEHHE O CBOMCTBAX M IPUMECHCHHE. AJTM3apHH.



18. Hurpocoeaunenus.

Hutpoankanbl. MeTOasl CHHTE3a U3 QIKWITAIOTCHUAOB (aMOMIEHTHBIA XapakTep
HUTPHUT-MOHA), HATpOBaHWe ainkaHOB 1o KoxoanoBy. CTpoeHue HuTporpymmsl. CBOHCTBa
HUTPOAIKAHOB: KHCIOTHOCTb M TAyTOMEpHs HHUTPOAJKAaHOB, pEaKUUH HHUTPOAIKAaHOB C
A30TUCTOM KHCJIOTOM, TrajJoreHaMH, KOHAeHcalusi ¢ KapOOHWIBHBIMH COEIHHCHHSIMH,
BOCCTaHOBJICHHE B @aMHUHBIL. TayTOMepHsi HUTPOAIKaHOB.

ApomMaTH4ecKre HHUTPOCOCAMHEHHs. BOCCTaHOBICHME HHTPOApEHOB B KHCJIOH H
menouHoi  cpexe.  [IpoMexyTOuyHble — IPOAYKTHI ~ BOCCTAHOBJIEHHWS ~ HUTPOTPYIIIIEI
(HMTPO30COEIMHEHHUS, AaPWITHAPOKCUIIAMHUHBI, a30KCH-, a30- M TUIPa30COCAMHEHH).
BeH3uauHOBas IeperpynnupoBKa. BoccTaHOB/ICHHE OJHOM HUTPOIPYIIIEI B IOJTHHATPOAPEHAX.
OOGpa3zoBaHKEe KOMILJIEKCOB C IIEPEHOCOM 3aps/a.

19. AMuUHBI.

Knaccubukaums, H30MepHs, HOMEHKIaTypa aMHHOB. MeToapl  MOJIydYeHHs:
AIKWIMPOBAHME aMMHaka d aMuHOB mo [odmany, ¢rammmuaa kamus (IaGpuans),
BOCCTAHOBJICHHE a30TCOJEPKALIMX MMPOU3BOJHBIX KApOOHHUIBHEIX COSIHHEHHH M KapOOHOBBIX
KHCIIOT, HHTpocOequHeHud, ankunasunoB. IleperpymmupoBku I'opmama u Kypuuyca.
BoccraHoBHTEIBHOE ~ aMHHHpPOBAaHHE  KapOOHMIIBHBIX COG}IPIHGHHI‘/’I.‘ B3aumopeiicteue
aJbJCTHIOB U KETOHOB ¢ popMuaTrom aMMoHus (JIeHkapr).

CrpoeHre aMHHOB, XHMHYECKHEe CBOWCTBAa. AMMHBI Kak OcHOBaHMA. CpaBHEHHE
OCHOBHBIX CBOMCTB IE€PBHYHBIX, BTOPHYHBIX, TPETHYHBIX aTH(PaTHUECKHX M apOMATHYECKUX
AMMHOB. BiusgHHe Ha OCHOBHOCTh AaMHMHOB 3aMECTUTENICi B apoOMaTH4YecKOM spe.
ANKWIMpOBaHWE ¥ ANWINPOBAaHME aMMHOB. TepMHUYEeCKOe pa3/ioKE€HHE THIPOKCHIIOB
teTpaankmwiaMmmonus o ['opmany. Unentuduxanus u pasaeneHue nepBUYHBIX, BTOPHYHBIX U
TPETHYHBIX AMHHOB ¢ TIOMOLIBIO OeH30J1CyIbhoXI0pUaa (Tpoda XuncHepra).

BzauMozeiicTBHE TMEpPBUUYHBIX, BTOPHYHBIX W TPeTHYHBIX anM(aTHYECKUX H
ApOMAaTHUECKUX AMUHOB C 230THCTOM KHCIOTON. OKHC/IEHHe W TajoreHHpOBAHHE AMUHOB.
Peakiu 371eKTpOGUIBHOTO 3aMeIleHrs B OCH30IbHOM SIpe apOMaTHYeCKUX aMHHOB, 3aIlATa
AMHHOTPYTIIIBL.

20. ua3ocoequHeHHS.

O6mme mnpencraBieHus o0 amudaruuecKux auWazocoenuHeHusX. Juazomertad,
JTHA30YKCYCHBIM 3¢up, o-aruazoKkapOOHMIbHBIE COEIUHEHUS.

ApoMarnueckue  OUA30COeNUHEHMs.  Peakium  AMa30THPOBAaHUS  MMEPBUYHBIX
apOMaTHYeCKHX aMHUHOB. YCIJIOBHS JHA30THPOBAHHA B 3aBHCHMOCTH OT CTPOCHHs aMHHA.
MexaHu3M, IpHPOJAa HUTPO3HPYIOIIEro areHra. CTpOeHHE M yCTOMYMBOCTE COJICH JUa3OHHS.
KuCnoTHO-0CHOBHBIE pABHOBECHS ¢ YUACTUEM KAaTUOHA apEeHIUa30HMSL.

Peakuuu qua30coeIMHEHHH C BBIICJIEHHEM a30Ta: 3aMeHa AUa30rpyIIIbl Ha THAPOKCHII-,
rajloreH-, IUaH-, HUTPOTPYIIy M BOAOpOA. Peakuuu apuiIMpOBaHHsS apOMaTHYECKHX
COeIMHEHMH coysamu apeHana3onus (I'ombepr).




Peaxiiuu ,Z[H&S’OCOCHHHCHI/I?I 6e3 BBIICIICHUSA asora. BOCCTAHOBJICHUEC J10
ApUITHAPA3HHOB, a30COYETAHHUC. A3ocoueTaHue Kax peaxmus 3J'ICKTpO(bI/IJII>HOFO 3aMCIICHHA.
A30- ¥ Ma30COCTaBJIAIOLINE, YCIOBUE COYCTAHUA C aMUHAMH U (I)eHOJIaMI/I. A30KpaCI/ITCJII/I.

21. Tereponukauveckue  coenuHeHus.  Kuaccudukamus — reTepoIMKIIOB,
HOMEHKJIaTypa.

[amuunenHvle apoMamuyeckue 2emepoyukivl ¢ OOHUM 2emepoamomom. DPypan,
muogpen, nuppon. Cumtes u3 1,4-muxapGonnnsHex coenuHennil (ITaane-Kuopp), cuntes
HuppoioB 1o KHoppy, B3ammHBle nepexonpl (peaknms IOpeeBa). ApOMaTHYHOCTB.
Monekynsapable T-OpOHTATM MSTHWICHHBIX apOMATHYECKHX TETEPOLMKIOB C OXHUM
rerepoaroMoM. Peakuuu 3IeKTPOGHUIBHOTO 3aMEIIeHHs B IATHYWIEHHBIX apOMaTHYeCKUX
reTePOLHKIIaX: HHUTpPOBaHUE, CyIbQHpOBaHWe, rajoreHupoBanue. DOPMUIHPOBAHKE,
amuaposande. OpHeHTalus 3IeKTPO(HILHOrO 3aMelleHus. Peakuuu, XapaKTepH3YIOUIHe
(ypaH Kak IUEH.

Huoon. CHHTe3 NPOM3BOJHBIX HHAONA W3 (EHHHTHApPA3HHa H KeToHOB ((Dwuiuep).
Peakuuy 51eKTPOQUIBHOTO 3aMELICHHA B INHPPOJBHOM KOJIbLE HHAOJA: HHUTPOBAHHUE,
(OpPMUITUPOBAHKC, TAJIOTEHUPOBAHHUE.

Llecmuunennvle apomamuyeckue 2emepoyuKibl ¢ 0OHUM 2emepoamomom. Ilupuoun,
xunonun u uzoxuronux. CHHTE3 XHWHOJHMHA W 3aMEIICHHBIX XMHOJHMHOB H3 aHHJIMHOB HO
Ckpayny u JleGHepy-Mumiepy. ApPOMATHYHOCTb IHPHAMHA, MOJIEKYJApHbIE 7-OpOHTAIH
nupuauHa. [[MpUIMH ¥ XHHOJIMH KaK OCHOBaHMA. Peakuwu NHUpUIMHA M XHHOIMHA C
ankuraioresugamMi. OKHCIEHHE M BOCCTAHOBJIEHWE [MPHAMHA ¥ XHHOJMHA., Peakunn
NEKTPO(QHUIBbHOTO 3aMELICHHs B MHPHAMHE ¥ XHHOJIMHE: HUTPOBaHHE, CyJb(QHpOBaHHE,
ranoremuposadre. N-OKHCh THPHIMHA W XWHONMHA M HX MCIOJIB30BaHHE B pEaKLUM
HuTpoBanus. HykneoduiabHOe 3aMeleHHe arOMOB BOAOPOAA B MUPHIMHE M XMHOJIWHE B
peakuusax ¢ amunom Hatpus (Unun6abun) n GeHHUIHTHEM. AKTUBALMs METHIBHOHN IPYIIIE! B
2- U 4-METWINUPUINHAX ¥ XHHOIUHAX. 2-MEeTHIMHPHINHEl ¥ XHHOIHHBI KaK METHJICHOBBLIC
KOMIIOHEHTHI B KOHJICHCAIIUSX C allbJACTUIAMHU.

22, @muyeckyie ¥ (PYBHKO-XHMITYECKIe METO/TbI HOCIETOBAHMS B OPTAHMYECKOI XUMHIL

Undpaxpacras crnexrpockonusi. [Ipupona UK crexTpoB, crnocoObl UX M300paXkKeHHs,
XapaKTePUCTHYECKHE YaCTOTHI IOTJIOLICHHUS.

DNeKTpOHHAsI CTIeKTpocKomus. [Ipupoa ceKkTpoB, THIBI 3JIEKTPOHHBIX NEPEXOA0B, HX
SHEPreTHYeCKHe XapaKTePHCTHKU. [lOHATHE O XPOMO(OPHBIX TpYINIMPOBKAX, CIOCOO
uzobpaxenus: YD crekTpos.

CreKTpbl IPOTOHHOTO MAarHUTHOTO pe3oHanca. [Ipupona, OCHOBHBIC XapaKTCPHCTHKH:
XHUMHYECKUH CIBHT, HHTEHCUBHOCTh, MYJIbTUILJIETHOCTh CHIHAJIOB IPOTOHOB; CIIUH-CIIHHOBOC
B3alMOJENCTBUE.

Macc-criexkrpomeTpusi. OCHOBHBIE TPHUHIMIIBL, MOJIEKYIIIPHBIA HOH, H30TOIHELA COCTAB
HOHOB, OCHOBHBIE ITyTH (parMEeHTALUK BXXHENIINX KJIACCOB OPTAHUUYECKUX COETUHEHHUH.
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