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Beenenne

Cocras u cTpoeHHE OpPraHHyuecKuX COeAMHEHMIt. THITBI XUMHYECKHX CBA3CH B
MOJICKYNIaX OpraHMYecKHX COEAMHEHMH: KOBAJICHTHBIC, WOHHBIC, JOHOPHO-
aKUCTITOPHBIE, BOJAOPOJHbIE. XapakTepHCTHKM CBA3€i: JUIMHA, MOAAPHOCTD,
BAJICHTHBIC YIOJl, THMONBHLIH MOMEHT, 3Heprus. I'oMoiu3 u reteponus cesaseil B
peakuusx. [IpeacraBienns MeTo10B MOJICKY/ISPHBIX OpOUTaneii, BATEHTHBIX CBSI3ei
H TEOPHM pE30HAaHCA [UIA OINUCAHMS CBOHCTB OpPraHMYecKHUX COEIMHEHU
Pa3IMYHBIX K/IACCOB M MYTEH HX NpeBpallieHHi.

ONeKTPOHHBIE M MPOCTPAHCTBEHHbIE HPMEKThI B OPraHHueCKUX MONEKYIax:
B3AHMOJIGHCTBHS MEXK/y aTOMamu M TpYNNaMH aTtoMOB Yepes CBA3M W uepes
MPOCTPAHCTRO.

[pocTpancTBeHHOE CTPOEHHE OPraHHyecKHX coeaunenuii. I'eomerputeckie,
KOH(OPMALMOHHbIC, ONTHYECKHE H30MepPhl. XHUPAIbHOCTS. DHAHTHOMEPHBIE |
JMacTepeOMepHbIe MOJICKYJIbl. R,S-HOMeHKAATYpa JUIs SHAHTHOMEPHBIX MOJIEKYJI.

[TpuHimns  coBpemeHHON — HoMeHknaTypsl  MIOITAK. [Ipumepsi
TPAANIMOHHOTO UCMOIb30BAHMS TPHBUAIBHBIX H PALIHOHAILHBIX HA3BAHMIA.

LAIMKJIMYECKHUE COEIMHEHUS

1.1. ¥raesoaopojasr

I.1.I. Ankaupl. JlabopaTopHbie W NpPOMBILUICHHBIE METObI MOJNy4CHHS
QIKAHOB  (KAaTAIMTHYECKOE  TIHAPHPOBAHME  HEHACHIICHHBIX  COEAMHEHMI,
NpeBpalleHus rajoreHankaHos, peakuus Konnbe, ankuiuposanue onedunos,
npouece Ouwepa-Tponma). CrpykrypHo- # CTEPEOXUMHYECKH-HAIIpaBJIeHHbIE
METO/Ibl CHHTE3a aJIKaHOB.

OtHocHTelIbHAY CTADMIBHOCTD AIKHII-PAJMKANOB KaK OJMH U3 (axTopos,
ONPEICNAIOIMX CNIEKTHBHOCTD B PEAKLIMIX I'A/IOreHHPOBAHUS ANKAHOB.

MeTonsl  M3GMpaTenbHOrO TajloreHMpPOBAHHA  ANKAHOB (¢propuposanue,
Xjiopuposanue,  GpomupoBanme,  iioaupoBanue).  Cysb(poXIopHpOBaHHE,
OKHCJICHHE, HHTPOBaHHE AJIKaHOB, 0COBEHHOCTH UX MeXaHu3MOB. KpekuHr.

I.1.2. Ankenbl. OrtHocuTenbHAs  cTabHIBLHOCTE CTPYKTYPHBIX H
FEOMETPHUYECKHX H30MEPOB.

CHHTe3bl anKeHOB. PeruoceneKTMBHOCTh B peakimsx AMUMHHHPOBAHUS
npou3soaAHeIX ankanos: Ilpasuna 3aituesa w [odmana. Mexanusmel H
CTEPEOXHMHHYECKHE 0CODEHHOCTH PeaKLHil 3THMHHUPOBAHHS.




Peakunu mpucoenmnenns k ankesam. IIpeicTaBieHHs O MeXaHH3Max
AEKTPOPHIILHOIO H PaInKaIbHOTO MPHCOEIMHEHIS rajoreHoB,
rajloreHoBo0pooB, BoAbl, cojtelt Hg (II), 6oposonoponos (Bpayu), Bosopona.
[lpaBuao MapkoBHUKOBA, MepeKHCHBI d(hexT (Xappaur) B peakumsax ajJkeHoB ¢
raJIoOreHOBOJIOPO/IaMH. Oxucnurensubie npeBpalleHus aIKEHOB:
ruapokcHiMpoBanne (Barnep), anokeupuposanue ([lpuneskaes), 030HHpOBaHHE,
pacuieruieHue yriepoJaHoro ckenera ¢ nomoubo KMnO,

Pajukanbias 1 HOHHAS NOJTHMEPH3aLus 1 TeJIOMEpH3alHs ankeHos. Peakiuu
¢ Y4acTHeM aJUIHIBHOTO (PparMeHTa aIKEeHOB.

AJIKCHBI - ChIPbE B TNPOMBIIUICHHOW OPraHMYecKoil XHMHH M BAKHbIC
00BEKThI B TOHKOM OPraHM4eCKOM CHHTe3e (CHHTe3 AKPHIIOHUTPUIIA U XJIOPHCTOTO
BUHMIA).

1.1.3. AnKajiMeHsl: KyMyJIeHbI, CONPSKEHHbIE U M30JIHPOBAHHBIC JUEHBI, HX
OTHOCHTEJIbHAA cTaOHIBHOCTS.

CaoiicTBa CONPSUKCHHBIX AMCHOB: peakumu 1,2 W |, 4-npucoeanHeHHs,
KHHETHYCCKHH M TePMOIMHAMHYECKHI KOHTPO.Ib. JIMEHOBBIH CcHHTE3, ero
MCII0Ib30BaHKe.

Cneuuduueckne csoiicta 1,4- u 1,5-auenos. CHHTe3s! WLICHOB H
HCKOTOPBIC HX MPEBPALLECHUS: THAPUPOBAHUE, U30OMEPH3ALIUS, IMMEPH3ALIHS,

I.1.4. Perno- u CTepeoceneKTHBHOCTL B peakiusx npucoeauHenus k C=C
CBA3H ~ QJIKHHOB: TMPHPOBAHHE, TaJlOTCHHPOBAHWE, T'H/POraIOreHHPOBAHHE,
'H/IpaTauns, MNpUCOCAHHCHHE CIUPTOB. AJIKHHBI KaK AMEHOQHIbI B peaxi(uu
Jwnibca—Anbaepa. CrepeoHanpaBieHHble NPEBPALLICHHUS AlCTUICHOB U UC- M
TPaHC-IN3aMELICHHBIE dTH/eHbl. KoHJeHcalus aueTuneHoB ¢ anpaeruaamu
keToHamu (PaBopekuii). [u-, Tpu- 1 TeTpamepu3alus aueTHICHA,

Mcrionbsosanme auetusieHa Ans  CHHTE3a  ANKMJIBMHHJIOBBIX a(pupos,
BUHHJIALIETATA, TPUXJIOPITUIICHA M JIp.

1.2. Mono- u nonpyHKuHOHANLHBIE COSANHCHISE

1.2.1. Tanorenankausl, -ankennl M -aikuHbl, OCOBEHHOCTH CTPOEHUS
raJlOrCHNPOM3BO/IHEIX, OOLIME MeTOAbl MX CHHTe3a, Peakimu HYKJIe0(UILHOro
SAMCILCHH B CHHTE3€ COS/IMHEHHH PasiInYHbIX KJAcCOB (CIIUPTOB, 3UPOB, THOIOB,
THOO()HPOB,  CyNB(OHHEBBIX  coJieid, POJAAHHMIOB,  aMHHOB,  A3MJIOB,
HATPOCOC/IMHEHUH, HUTPHIIOB, AUETHIICHOB, PYTHX MEMEHT- 1 ()YHKLIHOHAILHBIX
NPOH3BO/IHBIX). OOUIHME 3aKOHOMEPHOCTH peaKuii HYKIICO(DHILHOIO 3aMeleHus y
HACLILEHHOrO aTOMa yriepoaa. KuHeTH4YecKue u CTePeOXHMUYECKHE KPHTEPHH Sy
1 Snz2 MEXaHH3MOB HYK/IEO(DUILHOrO 3aMelenns. Binsaue CTPYKTYpHI cybeTpara,
HYKJICO(QHILHOCTH peareHTa, MNONsAPHOCTH PACTBOPHUTENS, CBOMCTB YXOSIIMX
Fpynm Ha CKOPOCTh M MEXaHW3M peakuui  3aMereHus. O6paszosaHue
KapOOKATHOHHBIX YaCTHIL B peakumsax Sy, THMa. YuacTHe HOHHbIX nap B peakuuax
HYKJICO(QHIBHOTO 3aMelleHHS.

Konkypenuus peakuuii 3amerenus u dTUMHHUpoBanus. Mexauusmsel El u
E2, ux crepeoxumuyeckue 0cobeHHOCTH.




B3aumozeiicTBue rajioreHaskaHOB, -aiKeHOB M -AIKHHOB C METAITAMM.
MaruuiopraHuyeckie COeIMHeH s U3 alKMIl-, ATKCHHI- 1 QUIHIITaJIOTeHHI0B, WX
CBoOjicTBA.

1.2.2. CnupTsl Kak OCHOBaHMS, HyKneo(uIbHbIE pearentsl 1 O-H kucnoTsl.
Bozopo/inas cBasb. Obimme MeToas! cunTe3a CIHPTOB.

IlpoToHHBIe KHCAOTHI M KHCOTH JIboHCa Kak AKTHBHPYIOIIIHE peareHThl B
PeAKLMAX HYKJICOPUIBHOTO 3aMEIIeHHs CIUPTOB. [lern/ipupoBanue, OKMCIEHHE |
Aeruiparauus  cnmpros.  [lunakonunosas  neperpynnuposka.  Idupsi
HEOPIaHHYCCKUX KHCIIOT: AlIKHIICYIb(aThl, -HUTPATHI M ~HHTPHTHL.

1.2.3. Tlpoctbie odupb. OOmMe MeTOXbI CHHTE3a AHANKHIOBHIX M
AIKMJIBUHIIOBBIX (MPOB (eruipaTaluei CiMpToB, no BunbsaMcony, u3 ankunos,
auerauaeH u ap.).

CaoiictBa 1pocTeIX 3¢upos. YyacTHe HenoaeneHHbIX JIEKTPOHHBIX Map
KHCJIOpO/ia B NPEBPAIICHUX TIPOCTHIX 3(UPOB: 00pazoBaHne OKCOHHEBBIX COJICH,
paciwerienme cpsusei C-O. Peakuum, conposoxnatommecs romosnuzom a-C-H
CBA3H: oOpasoBaHMe ruaponepexnceli. Kpayn-adbupst u ux NPUMEHEHHE B
CHHTCTHYECKOH mnpakTHke. JIM3THNOBbIA 3dup, >GHPHI NONMATHICHNMKONA |
JMITHIICHTITHKONA. TeTparnipodypaH u IMOKCaH.

1.2.4. a-Oknen, METO/IbI CHHTE3a, CBONCTBA: Peakiuy ¢ HYKICOQUIBHBIMHU U
2J1eKTpOHABLHBIME pearenTamMu. OKHCh STHIICHA KaK CBIPhE /ISl TPOMBILILIEHHOTO
CHHTE3a pacTBOPHUTE/ICH, PeareHTOB (CIUPTBI, 3TaHOIAMHHBI).

1.2.5. Anbaeruibl U Ketonsl. MeTomsl CHHTE3a, Crpoenne kapGonuiibHOI
FPYIIib, €€ NOJSPHOCTD, NONSPU3YEMOCTB.

[Ipespaiienns KapGOHWIBLHOM TPYNIIBI AILAEIHIOB W KETOHOB: MoJIy4yeHue
OHCYIBOUTHBIX NPOH3BOHBIX, UHAHIH/IPHHOB, ruapasoHoB, ocHoBauuit [ludda,
OKCHMOB, TremM-auranoreHainkanos. Mcnone3oBanue MX B cHHTe3e COCIMHCHHI
Apyrux knaccos. [leperpynnmuposka Bekmana. Peakiuu aibaeruioB # KeToHOB ¢
MarHMHOPraHMYECKHMH COSIMHEHHAMM: CHHTE3BI CITUPTOB. [Monyuenue aueraseii u
KeTane.

Boccranosnienne anbiernior M KeTOHOB J10 CIIUPTOB M YIJI€BOIOPO,IOB:
peakuus THILEHKO, BOCCTAHOBIEHHE [10 Kukuepy - Boubdy, pasnosecue
MecheﬁHa-HOHHuopcba-Bepncs-OnneHayepa. BoccranoBienne KOMIIEKCHBIMM
rujipuiaMu. OKHCICHHE aNbAErW/I0B M KETOHOB,

Kucnorrno-ocHoBHO# katanus B peakimsix KapGOHHIBLHOI rpynnel a-C-H u
CBs3eH aNbJErHIOB M KETOHOB. PeakuuM eHOMbHBIX dopm: ranorenuposanue,
HUTPO3HPOBAHME, OKHCIICHHE, A/IbJI0JIBHO-KPOTOHOBbIE KOHICHCALIHH.

(Popmalibaeru, aueTanbAerus, aueTon, HX noayyeHue, npuMenenue. Cunres
AnsuHuIA 110 JleGenesy u Penre, uzonpena no MdaBopckoMmy.

a,b-Henpenenbubie anbuernapl W ketoHsl. VX CHHTE3bL. Conpskenue
KapOouuabHOM rpynnsl u csasu C=C. Bunnnorus. 1.2- u 1,4- Ilpucoenunenue
(rajloreHOBOOPOAbL,  CIHPTHI, OHCYNLOUT HATPHS, UMAHMCTHI BOJIOPOJ,
MarHMiopranHueckue COCAMHEHUS, MAaIOHOBBINL ahup, amuusl). Yuyacrue B
PCaKiuAX AHEHOBOro cuHTe3a. CenekTHBHOE OKHCIEHHE M BOCCTAHOBJICHME.
[Momumepusaius u oxuenenue akponensa.



HukapOoHnibHble COEMHEHUS!: THOKCANb, [AMALETHI M ero JAHOKCHM,
AUCTHIAUETOH  (KETO-CHOJNBHAS  TAYTOMEPHH,  XeJaTHblE  MeTallIMuecKHe
IIPOH3BOJIHbIEC),

1.2.6. KapSoHoBble KMCIOTHI M HX TIpon3BoAHbIe. CTpoeHHe KapOOKCHIBLHOTO
(pparmenTa. Accoumamms kucinor. 3asucumocts pK, Kucaor ot MHJIyKTUBHOTO
apdexra 3amectureneii.

Peakunn kapOOHOBBIX KHCIOT: nodydeHHe CoJei, XJIOpPAaHTHAPHIIOB,
AHCHIPUIIOB, CIOKHBIX 3(UPOB, a3M/I0B; rallOreHHPOBaHHe KHCJIOT 1o I'e/uno -
®onbrapay - 3eMHCKOMY, MTHUPOIHU3 coneill kucnor. OTHOmEeHHE (YHKIMOHAJIbHBIX
POHU3BO/IHEIX KAPOOHOBLIX KHCIOT K IMAPHIHBIM BOCCTAHOBHTEJAM, K aMMHAKy H
AMHHaM, MarHHHOPraHHYECKUM COS/IHHEHHSM.

Csoiictea  conelt  kapGOHOBBIX  KHCJIOT:  HUPONH3, EKTPOIN3,
B3AHMOJICHCTBHE C NATUXIOPHCTEIM (POCHOPOM, C ANKHI- H ALETHITATOTSHHAAMH,
3aMeHa KapOOKCHABHOW rpynnbl Ha rejgoreH. CHHTE3 aMMIOB KHCIOT M3
AMMOHHIHBIX COJIeil.

Cnoxuble ohupel.  Peakuus orepudmkampm, wmexanusm. | HJIPOJIN3,
AMMOHONM3 M mepedsTepuduKaums  cHOKHBIX  >pupos.  CroxnoadupHas
KonjeHcauus. Boccranosnenne narpuem B ciiipre (byso-Bnan). Bununauerar, ero
MoJIMMepHU3alius.

Hcrons3oBanne aHruipuioB W XJIOPaHTMAPHIOB Kak ALMIUPYIOLIHX
pearentos. CpaBHeH#e KapGOHOBBIX KHCIIOT M MX POM3BOAHBIX 110 ALHIHPYIOLICH
AKTUBHOCTH. CHHTE3 QIbCTMAOB H3 XJIOPAHTHAPHAOB (110 PosenMyHy).

Hurpuisl W aMuiel, WX B3aUMHBIE MEPeXojbl, ANKOTOJH3 H aMMOHOIH3
HuTpuioB. [Teperpynnuposka amuos (I"odman).

a,b-Hernpejienbibie KUC/IOTEI: HX CHHTE3, PEAKLIMH NPHCOS/MHEHHS 10 CBA3H
C=C. AkpunoHATPHI, peaKijus LHAHITHIMPOBAHHS. [MTonumepsr Ha ocHoBe
MPOH3BOAHLIX AKPHJIOBOH M METAKPHUIIOBOM KHCIOT, NPOMBILUICHHBIH CHHTE3
COOTBETCTBYIOIHX MOHOMEPOB.

JKupel M BXOASUIME B MX COCTAB KMCIOTHL. [MApOreHHsawms u oMbLieHHe
KHUPOB. Mbuia.

1.3. Asorconepxamme coeHHenus

1.3.1. HuTpocoeIMHEH s, UX ITEKTPOHHOE crpoenne. Meroasl cHHTe3a,
CBOHCTBA HUTPOANnKaHoB. [losbimennas C-H KHCIOTHOCTD HUTPOAIKAHOB, ydacrue
CONPAKEHHBIX OCHOBAHMH B AHAIMTHYECKMX M TPEMAPATHBHBIX pPeaKIHAX:
o0pasoBaHMe  HHUTPHIOBBIX  KHCIOT, NCceBAOHUTPHUIOB.  Boccranosnenune
HUTPOrPYIIIILL.

1.3.2. Awmuubl, HX onekTpoHHOe crpoeHne. OBumMe MeTOabl CHHTE3a
NEPBAYHLIX, BTOPHYHBIX M TPETHYHBIX aMHHOB: HYKI€O(HIbHOE 3aMelieHHe W
BOCCTAHOBHTEJIbHBIC TIPEBPALEHHsi € y4acTHEM a30TCoAepiKalluX  (DyHKIHiL,
[ICPErpyNIHpOBKH  NPOM3BOAHBIX ~ KapOOHOBLIX  KHUCIOT M KapOOHMIBHBIX
COC/IMHEHHIA.

O6uwme cBoiicTBa aMHHOB: aMMHBI KaK OCHOBaHMS, HYKJI€O(DHIbHEIE
pearenTbl, N-H KUCIOTBI, ONHO- WK ABYX3/IEKTPOHHBIE JOHOPbI B peaKiusiXx.



1.4. Ferepopynkunonanbubie coeHaenns

1.4.1 OxcukucnoTel, oblme MeToasl MX CHHTE3a (rugponuTHucckue,
OKHCIIUTENbHBIE, BOCCTAHOBUTENBHEIC peaxiuu, MCMOJIb30BaHHe
MCTAIOOPraHHYCCKHX PEareHToB W Jp.). 3aBHCHMOCTB CBOMCTB (KHMCIOTHOCTS,
OTHOLICHHE K MUHEPATBHBIM KHCJIOTAM, [0BEJICHHE TPH HArPEBAHHH) OKCHKHCIIOT
OT UX cTpoeHus. [TpupoaHbie OKCHKHCTOTS!.

1.4.2. OKCOKHMCTOTBI, OOIME MeTO/Bl CHHTE3a. 3ABHCHMOCTE CBOMCTB
OKCOKHCIIOT H UX HPHPOB OT cTpoerus. Konbuarto-uennas TayTOMEpHs g- U S-KEeTO-
(1 ambo-) kucinor. Kero-enosbhas Tayromepus aleroykcycHoro sgpupa u b-
JIMKapOOHMIILHBIX  coe/MHenuii. KeToHHOe M KHCIOTHOE pacuenyieHue
aueToykcycroro adupa, O- u C-ankunuposanue (poss pacTBopuTens). CuHTe3b! €
MOMOLIBIO ALETOYKCYCHOIo aupa.

1.4.3. AMHHOKHCIIOTEI, a-AMHHOKHCIIOTBI, HX CTPOEHHE, CBOMCTBA, OOLIHE
METOZIBI NonyueHus. CesleKTHBHBIE PeaKiii AMHHOKHCIIOT: C YHACTHEM KaXK/I0H 3
(QYHKUMOHANBHBIX TPYNI, CHHTE3 JAKTAMOB, M-, OJHIO- W MOJTIUNENTH/IOB.
[lpeacrasnenus o crpoennn Genkos.

[lonmamuiHbie BosIOKHa.

1.4.4. Vraesoasl. X poas B npupoge, KraccH(uKalms, HOMEHKIaTypa.
Monocaxapu/ibl, IPHHLMIEI IOKa3aTeNbCTRA CTPOEHHs (HArpUMep, /IS TIOKO3bI H
MaHHO3bl). Konbuato-uennas rayromepus. [upanossi, (bypanossi, ycranosnenue
HX  CTpOeHUs; KOoH(popMauuu nupanos. Dopmylisi ®umepa u  Xeyopra.
I 1MKo3HIHbIN 1 noNyaleTanbHbIi PHJIPOKCHIIBL, UX CrieliH(pUYecKHe CBONHCTBA.

CenekTuBHBIE peakIMH MOHOCAXapHIOB: MePEeXo] K aubJ0JIbHBIM M
CaXapuIHBIM KHCJIOTAM, K MHOrOATOMHBIM CIMPTaM; NPHUMEPEl H3MEHEHUS
KOH(UIypalMi HEKOTOPBIX XHPATbHBIX LEHTPOB MOHO3; 00pa3oBaHKHe M'HAPa30OHOB
" 03a30HOB: pacuiervienne C-C casseii mo Pydy, no Bomo, ¢ noMoumio #oaHoii
KHCIIOTBI. Y UTHHEHAE YTTICPOHBIX Lerelf YIieBoA0B: MeTo bl Kuuan - DOuiuepa,
Kouerkosa - /Imutpuena.

Jncaxapujipl, MX OCHOBHBIC THITHL Caxaposa, nakTo3a, ManbTo3a, MHX
OTHOIICHHE K OKHCIIUTENISIM, KHCIIOTHOE M (JepPMEHTATHBHOE paciericHue,

Momucaxapuusl. Kpaxman, uennonosa, raukoreH, ux poiib B npuHpoOJE M
NTPAKTHUCCKOE  HCTOMB30BaHME (MHIIEBOE CHIPhE, MCKYCCTBEHHBIE BOJIOKHA,
B3PbIBYATBIE BELIECTBA U T.J1.).

2. KapGounkinueckue coefuuenns

2.1, AnHuukiab

OOmme  cepenus 06  anummknax: Knaccupuxaums  (MoHo-, Ou-,
MOJIMLIMKITHYECKHE H CIIHPAHOBBIE COeJIHHEHHS ), HOMEHKJIaTypa,
KOH(OpPMalHOHHbIE  O0COGEHHOCTH, THIIbI HaMpsKEHUs, reoMeTpuveckas W
ONTHYCCKas H30MEepHs. PeakuonHas crocobHOCTb HHMK/I0AIKAHOB B 3aBHCHMOCTH
OT pasmepa uukia. O61mMe MeTo/Ibl CHHTE3a IIMKIOANKAHOB M HX [IPOU3BOAHBIX.



2.1.1. Manble UMKIbI: UMKIONPONAHBI UHKI00yTaHbl, 0COOEHHOCTh HX
IEKTPOHHOIO CTPOEHMUs, OOIIIHE METO bl CHHTE3A.

2.1.2, LuKjioneHTansl M IHKJIOreKCAHBI. Kondopmanuonnsiit  ananusz
MPOU3BO/IHBIX  LMKIOreKcana. Bimsinne crepeoxumuyeckux (hakTopoB Ha
PEAKLHOHHYIO CTIOCODHOCTB M MyTH NPEBPAILEHNs IMKIOreKCaHOB (Iue- 1 TpaHc-
2-XJIOPUMKIIOr€KCAHOMBI M IPYIHE COC/IHHEHMS ).

O61wHe MeTo/Ibi CHHTE3a IPOM3BOIHBIX IMKIIONEHTAHA U LIHK/IOreKCaHa.

2.1.3. Cpemnme wmkibl. Koudopmauuonnsie ocobenHocTH CpeJIHHX
KapOoLMKIIoB. Tpancaunynspusie B3aUMOACHCTBHS APYTrux
coepunennii  L[MKIOrenTaTpuen, TPONONOH, KatMOH Tponmans. CHHTe3
TMPOU3BO/IHBIX LHKI00KTaHa no Lluriepy u Penne.

2.1.4. bu- u nonuuuknsl. Tunsl GHUMKIHYECKUX CTPYKTYP (LIHKJIbI
H30JTUPOBAHHBIC, KOH/ICHCHPOBAHHBIE, MOCTHKOBbIC, CIIMpaHOBBIE), AJaMaHTaH,
kyban, TreTpasupan.

2.2. ApoMaTHYECKHE COe/IHHCHHS

2.2.1. ApeHsl, UX THIBI: MOHO-, NONTHA/IEPHBIC M MOJIHAPUIUPOBAHHBIE
COCAMHEHMS. ApPOMaTHYHOCTh, KpuUTepHii Xiokess. DNIEKTPOHHOE  CTPOSHHE
Hensona, UHKJIONEHTAAHEHNI-aHUOHA, HHMKJIOreNTaTpHEHHII-KaTHOHA,
LHUKJIONPONEHU/I-KaTHOHA. JHeprus crabunusauun 6ensona.

Mzomepust B psity GeHzona, MeTo/bl YCTaHOBJICHHS CTPOEHHUS H30MEpHBIX
MPoU3BO/AHLIX GeH3oa.

[lonusnepuble  apomatuveckue CcoeaMHEHHA: HadTaNMH, aHTpaleH,
tenantpen. [lonyuenne apeHos B raGopaTtopuu u MPOMBILLIEHHOCTH, OPUCHTALIHA
B peaKiusX MeKTpohHILHOIO 3amenieHus. OKUCIHTENBHbBIE M BOCCTAHOBUTEILHbIE
NpeBpalienus HaTalnHa, aHTpaleHa, PeHaHTPeHa U X NPOU3BOAHBIX.

OnextpodunbHoe  3amelienue B pany  apeHoB  (HMTpOBaHMeE,
rasioreHHpoBaHue, CyIb(GUPOBaHKE, AIKHIHPOBAHHE, ALHIMPOBAHHE TTO Opuaenio-
Kpadrcy u npyrue npespamenns, FEHEPUPOBAHUE 3JIEKTPOMHIIBHBIX YaCTHULL,
OTBETCTBEHHbIX 32 POTEKAHHE PeaKLnii), BIMSHHE 3aMEeCTHTENEH Ha OPHEHTALIHIO
¥ CKOPOCTH peakiiHi 3aMeIeHHS; COMIACOBAHHAS U HECOT/IACOBAHHAS OpHEeHTALUS
B psiy IPOH3BOHBIX 6er3ona. TepmoaunaMuueckuii ¥ KHHETHYECKHI KOHTPOIIL B
PeaKuusaX 51eKTPOYUILHOIO 3aMeLLeH s B sy GeH30ma HadyranuHa,

[Tobounbie peakumu B  ycioBusAX IMEKTPOPHIBHOIO  3aMelLeHUsI.
Hanpasnenusiit cHHTE3 JM- M MONM3AMEIICHHBIX Oen3osoB, Hcnosnb3oBaHMe
3aIHTHBIX FPyMI,

lonnapuiuposanusie coequnenus: mudenns, ¢bmoopen, mMetoasl cunTesa,
CPaBHEHHE HX CBOHCTB CO CBOWCTBaMM OeH30JA. ATpOron3omMepHss B psiay
audennna.

Peakumm ¢ yyactueM OGOKOBBIX Leneif apCHOB: TaJOreHUpPOBaHKeE,
HHUTPOBAHHE, OKHCIIEHHE, JICrHAPHPOBAHHE C yyacTHeM OeH3mibHbIX cBszeii C-H
Jl1- U TpuapuIMeTanbl: CHHTE3 M CBOICTRA. Tpudennmverna-karuon, -anuou, -
pamukan. Kpacurenn Tpudenmnimeranosoro psza. :



Peakumm  apenos, seaymme k HEAPOMATHYECKMM  COEJIMHCHHUSM:
FHAPHPOBAHKE, XJIOPHPOBAHHUE, O30HOJN3, JIKUCICHHE, (oromsomepuzams u
PCAKLIHH LHKJIONPUCOEIMHEHHs GEH30/1a M €0 NPOU3BOIHBIX.

2.2.2. Apomatudeckue  Cymb(OKHCIOTHI. Cyaspupytomme pearentsi.
OBpatHMOCTh M CeNneKTHBHOCTD CYNL(pUPOBAHUS apeHOB. ApHncynb()OKHCIOTE U
WX COJIH B peaKInsX 3aMeLICHHS C IIOMOLIBIO MEKTPOGHILHBIX H HYKIeo(HIbHbIX
peareHTOB. DYHKLUMOHATIBHBIE TMPOM3BOAHBIE CYNBMOKHCIIOT:  XI10PaHTHIPHJIbI,
AMUIBL,  CHIOKHBIC  S(QHUPBI; HX CHHTE3 W  nNpesBpallcHus. IIpousBosHbie
APUIICYIILPOKUCIIOT  KaK  cyab(haMujiHble npenaparel, OGuoOpaspyuiaemble
JAETEPreHThl.

2.2.3. Hurpoapensi. Cunrtes MoHo- u NOIMHUTpOapeHoB. Hutpyronue
ArCHTbl B PEAKLMAX C QTKHII-, rajloreH-, HHTPOORH301aMH, (JeHOIAMHU, AHUIHHOM,
Oen3oiiHoil kucnotoi, HadTanuHOM H Ap. Mexannsm Hutposanus apenos. Conu
HHTPOHMS KaK HUTPYIOIIHE areHThI; FeHEPUPOBAHHE KATHOHA HUTPOHHS B YCIIOBHSIX
HUTPOBAHHS APCHOB.

YHacTHe NoIMHHTPOCOCAHHEHHH B 0OPa30BAHHH KOMILICKCOB ¢ MEepEeHOCOM
3apsana.

Hykieopunshoe sameitenne BOJIOPO/A, rajoreHa M anKOKCMIpynm B
HHTpOapeHax.

Boccranobnenne  wuTpoapeHoB B kucioii  u LIEJOYHONH  cpenax.
[MeperpynnupoBku npomeskyTouHbIX MPOAYKTOB BOCcTaHoBneHus. Ilapuuansnoe
BOCCTaHOBJICHHE JAMHHTPOAPEHOB.

2.2.4. Tanorenapensl. Metoysl BBeIcCHHS (ropa, xsopa, Gpoma u iona B
MOJICKYJIbI apeHOB. |"asoreHapeHs! B peakumsax MEKTPOPHIBHOIO 3aMELICHHUS: HX
AKTHBHOCTBH M OPHEHTHPYIOLLIEE BIIMSHHE I'AJIONeHOB.,

Hykneopunshoe samenenne FajloOreHapeHoB: B3aHMOACHCTBHE C LIeI0YaMy
H aMHJIaMH.

2.2.5. Apomaruueckue amMuHBL THIIbI apoMaTHYeCKUX aMuHOB. DdhekTni
3AMECTHTENICH B apOMaTHYeCKOM KOJbLE HA OCHOBHOCTH AMMHOB. Peakiuu ¢
YHaCTHEM — aMHHOTPYNIBI:  AIKHIMPOBAaHHE, AaPHIMpPOBaHMe, alMJIMpPOBaHME,
KOHJICHCALHS €  aNbJerujaMM M KeTOHAMM (obpasoBanne azomeTHHOB),
xnopodopmom (cuuTes H30HHTPHITIOB).

2.2,6. Jnaszocoemurenns. Peakumn AHA3OTUPOBAHMSA,  YCIOBHS  ee
NPOBEACHHA B 3aBUCHMOCTH OT OCHOBHOCTH apOMATHUECKHMX aMHHOB. KHCIOTHO-
OCHOBHbIC NIPEBPALLCHHSA COJCH apUIAMAZ0HHUS,

Peakumm juasocoennnennii ¢ Bhizenenuem azora: samena JAHA30rpyIine Ha
BOIOPOJ, TaJIOreHBl, FHAPOKCHIL, LIHAHO-TPYITITY.

DnexTpodhuiIbHbIi XapakTep apuIMas’OHMEBBIX colied B peakumsx 6es
BBIICTICHHS a30Ta: Mepexo]l K apHIrHapasHHaM, a30CcoueTaHHe. Tpunasensl, ux
TAYTOMEPHsl, NPEBPALICHHS B COMH AHAZOHMS,

Yenosus  asocoueranus, azo- u AHA3OCOCTABIIAIONME.  A30KpacHTesH,
3aBHCHMOCTB HX CTpoeHHs oT pH cpesbl. Mnaukaropst.

2.2.7. ®enonsl. Kucnornoers (heHOTOB, 3aBHCHMOCTD ee OT 3amMecTHTE el B
apomarnyeckoM (hparmente. CpaBHenue cBoicT CIIUPTOB U (PEHOJIOB.



Bricokast akTMBHOCTE (eHOI0B H HadTONOB B peakumsx 3nexTpodhuibHOro
samelleHus. l'anorenuposanme, cyaspuposanue, HHTpoBaHHe, HHTPO3MPOBAHHE
(enona.

AJIKHIIMpOBaHKe, aUMIIHPOBaHHe, KapOOKCHIMpoBaHHe (PEHOJIOB: peaKiiHH
Peiimepa - Tumana, Bunscmeiiepa, Konsbe, neperpynmuposka ®puca.

Oxuciutensiblie  npespamenus  (eHoNOB. [lpoussonubie  ¢denona u
AHTHOKCH/IAHTBI.

Muoroatomusie  (eHONBI:  NHPOKATEXHH, PE30pUHH,  THIPOXHHOH,
(BbIOPOrMOLKMH, MX NpPUMEHeHHEe B  CHHTe3e Kpacutened, B KauecTse
(horonposiBuTENE,

JlaGopaTopHbie U MPOMBIILICHHbIE CHHTE3b] (enonos.

2.2.8. ApomartHuecKHe albAerHibl M KETOHBI, MX CHHTe3, obuwe THIbI
MpeBPAllCHAH: OKUCIIeHHE, BOCCTAHOBJICHHE, 3aMEILCHHE B ApOMATHYECKOE KOJIBIIO.

ANbAeruibl, WX B3aUMOJEHCTBHE C aMHHaMH, cnupramMu (aueraiu,
JIMOKCOMTAHBI  KaK 3auTHBIC Tpynnbl), peakumn Kaumnnuuunapo, [lepkuna,
KOHAeHCAUMM ¢ (eHONamMy, OEH30JIOM M ero roMonoraMu, GeH3OHHOBAS
KOHJICHCALIHS.

Kopuunsiii ansnerny, ero nonyuenue u csoiicrsa.

2.2.9. Apomatuyeckne KkapGOHOBbIe KMCIOTHL OBmme METO/Ibl CHHTE3a
APOMATHYECKHX KapOOHOBLIX KHCIOT. Bewsoiinas kuciora, ee NPOU3BOIHbIE
(XxnopucTsiit  GeHsonn, nepekuch Gensouna, MPOAYKTBI 3aMellleHns B sjape).
Hanbensoiinas KucioTa - OKHCAMTENLHBIH AreHT. [lepekucn aumnos kak
WHULHATOPbI pa/IMKaIbHBIX PeakiHii 1 MonMMepH3aIm.

Kopuunas xucnora, ee monydenue, cpoifcrsa. AHTpPaHWIOBas KMCIIOTA,
Canuumnopas Kuciora: CHHTE3 110 Konve-llIMunry, nonyuenmne npoussoassix mo
THAPOKCHITY M KapOokcmity. JlekapcTBenHble NpenapaTsl Ha OCHOBe CaIHIIHJIOBOH
KUCJIOTBI,

®ranesas u TepedpraseBas KHCAOTHI, WX IpOH3BO/IHbIE ((TaneBblii aHrHAPHA,
(ramun, ¢ranmmug, ero npumeHenme B cHHTeze I abpuans). TMomuapupueie
BonokHa. Kongencauns dranesoro anruapuza c (enonamu: penondranens.

BinsHue 3amecturenelf  Ha  KOHCTAHTBHI JAHCCOLMALIMK  3aMEIIEHHBIX
OeH30iHBIX KuCIOT.

3. ereponnkinyeckue coerunenus

3.1. Tlpupona apoMaTH4HOCTH HEHACHIIEHHBIX IeTepPOLMKIOB, HX
Ki1accH(pukams.

3.2. TIsaTH4sieHHBIE TeTEePOLMKABI ¢ OIHHM rerepoatomoM. Baxueiiue
MCTOZBI CHHTE3, B3aUMHbIe Tiepexonel (peakuus KOpreBa). 3aBUCHMOCTE CBOMCTS
OT IPHPO/IbI reTEpOoaTOMOB. Peakiinu ruipupoBaHus 1 OKHCIIEHMUS. @ypan. [MTupposn.
Tuoden.

Opuenrauus peakumii  2eKTPOPHIBHOrO 3aMelicHHs B MATHYICHHBIX
FeTepOLUKIIax.

3.3. IlaTnunennble reTepoIMKIbI ¢ HEeCKOMLKHMH rerepoaromaMu. CHHTE3bB!
H CBOIICTBA NMUpa3ona u umuaasona. [ousrue o TpU30Jax u reTpasonax. [ 'ucruaun.




3.4. Illecruunennble reTepOUMKIB ¢ OAHHM reTepoatoMoM. IIHpHHH.
CHHTe3 npOCTEHIINX NPOM3BOAHBIX MUPHAMHA, HX HAXOKICHHE B npHpoJIe.
JNEKTPOHHOE CTPOeHHE BellecTBa. Peakuuy ¢ ankuirasoreHuaaMu, KOMILICKCHI ¢
OpOMOM, CepHBIM aHIHAPHIOM. DIEKTPOPHIILHOE 3aMelleHHe B SAPO MUPHJIHHA
(auTpoBanue, cyabduposanue, Gpommposanue). N-Oxuch MUPH/IMHE, ee
HCIIONb30BaHue B cuHTese. HykieoduipHble peakuun NMUPHIHHOB C aMHJIOM
HaTpus (Yuunbabun), enxnm kanu, GpeHuanuTHeM.

Xunomun. Cuunresst Ckpayna n JleGnepa — Musiepa. [Tosezenuc peaxkuuax
OKHCJICHHs], BOCCTAHOBJICHHS, HHTPOBAHUS, CYIb(GHPOBAHKS.

3.5, HlecTnuieHHblE TeTEPOLMKIBI € HECKONBKAMH IeTepoaTOMaMH.
[IUpUMHIMHEBI W 1IYPHHBI, MX POJb B npupofe. Ypaiuia, THMHH, LHTO3HH -
KOMIIOHEHTB! HYK/JICHHOBBIX KucnoT. Hykneunosbie kuciorst (PHK, JIHK).
Hyk/1eo3uast u HYKACOTHIBI - HX POJIb B NEPBUYHON CTPYKTYpe HYKJICHHOBBIX
KMCIOT. Bropuunas CTPYKTYpa HYKJIEHHOBBIX KHCIOT, MNpEACTABICHHE O
MEeXaHH3Me nepeavyn reHeTHYeckoi HHpopMauu.
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