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IHosicuuTeNLHAA 3aNIUCKA

O0mue monoxenus. Iloctynmatonme Ha oOydeHHE O NpOrpaMmam IMOATOTOBKU
HAYYHO-TIEJJaTOTMYECKUX KAJPOB B aCMUPAHTYpe CHAIOT BCTYMHUTEIbHBIC HCIBITAHUS B
COOTBETCTBUM C (eAepalbHbIM TIOCYJapCTBEHHBIM O00pa30BaTENbHBIM CTaHIAPTOM
BBICIIIEr0 MPo(deCCHOHATBLHOTO 00pa30oBaHusl (YPOBEHD CIICIIUAIMUCTA UM MarucTpa)).

[Tpuem B actiupaHTypy NpOBOAUTCS Ha OFOJIKETHON M IOTOBOPHOM (IIATHOI) OCHOBE.
KonnuecTtBo OIOJKETHBIX MECT OINpPEAEsAeTCsS KOHTPOJIBHBIMM LH(paMu  mpuema,
yCTaHaBIMBAaeMbIMM MMHHCTEPCTBOM 00pa3zoBaHus U Hayku P®, npuem Ha AOroBOpHOM
OCHOBE IPOBOJIUTCS HA MECTA CBEPX YCTAHOBJIEHHOTO IJIaHA.

OOydeHue B aclUpaHType MO NPOPUII0 «OPTraHUYECKask XUMUSA» OCYIIECTBIISECTCS Ha
ouHOM U 3a049HON (hopme. Cpok oOyueHusi B OUHOM acmupaHType 4 roja, B 3a04HOM — 5
net. Jluua, panee nmpoleIre MoMHbI Kypc 0Oy4eHHUs B acCIUpaHType, HE UMEIOT MpaBa
BTOPUYHOTO OOYYEHHUS B aCIUPAHTYPE 32 CUET CPEICTB OIOKETA.

[Toctynarompie B acmUpaHTypy CHAOT CIEIYIOIIME JK3aMEHbI B COOTBETCTBUU C
rOCy/IapCTBEHHBIMH 00pa30BaTEIBHBIMU CTaHAApTaMH BBICIIETO MPO(ecCHOHATEHOTO
00pa3oBaHUs:

[] BCTyNUTEIbHBINA SK3aMEH 110 HHOCTPAHHOMY SI3BIKY.

[] BCTyNUTEIbHBIN SK3aMEH 10 (priIocopuu.

[] BCTyNUTEIbHBINA SK3aMEH M0 CTIeIUaIbHON JUCLUILIIUHE.
TpeOoBanuss K ypOBHIO NMOATOTOBKHM COMCKATEJAA: INIyOOKOE BIIAJIEHUE MaTEepUaIoM
IUCIMILTMHBI «OpraHudeckasl XMMUs1» Ha COBPEMEHHOM YPOBHE, YMEHHE CaAMOCTOSTEIbHO
pelIaTh TEOPETUUECKUE U TIPAKTUYECKUE 3aJauH.

[lenpto BCTYNMUTENBHOTO OJK3aMEHA M0 CHENHUATbHOW JUCIUIUIMNHE —SBIISETCS
OTpeAeNieHue  TOATOTOBJICHHOCTH  TOCTYMAOMIETO0 K  BBINOJHEHHIO  HAYYHO-
MCCIIeIOBATENbCKOM NeATeIbHOCTH.

Kputepun oreHKM OTBETOB TMpPH TPOBEACHUHM BCTYNMHUTEIbHBIX HCIBITAHUN B
acnupaHTypy: OWIeTbl BCTYNHUTENIBHOIO »JK3aMeHa cojepkar mno 2(3) Bompoca 1o
crenuaibHOCTH. Pe3ynbTaThl OLIEHUBAIOTCA MO S-0ayIbHOM HIKaJe.

bubauorpaduyecknii cnucok (0CHOBHAS JIUTEPATYPA)

1. PeytoB O. A. Oprannyeckas xumus : yueOHUK : B 4 4. / O. A. PeytoB. — M. : bunom.

Jlabopatopus 3Hanui, 2004 — 2005.
2. XuMusi apoMaTUYECKUX, TeTePOLIMKINYEeCKUX U npupoAHbix coeauHenuit (HMOX CO
PAH 1958 — 2008 rr.) / oTB. pea. B.H. [Tapman. — HoBocubupck: Odcet, 2009. — 872 c.
3. IlpakTukym no opranuueckoit xumuu, noa pen. H.C. 3edupoBa: yueOHUK 151 BbICIIEH
kol — MockBa. BUHOM. Jlabopartopust 3Hanuit., 2010, 568 c.
4. Cmut B. A. OCHOBBI COBpeMEHHOIo opranumdeckoro cmareza / B. A. Cmur, A.Jl.
Juneman. — M.: BUHOM. Jla6opatopus 3uanunii, 2009. — 750 c.
5. bopoBneB N.B. Opranuueckass XvUMusi: TEPMUHBI M OCHOBHbIE peakiuu. — MOCKBa.
BMHOM. JlaGoparopus 3nanuii, 2010, 359 c.
6. Oprannyeckasi Xumusi. 3aJ1auu M0 00IIEMY KypCy € peIIeHUsIMU: Y4eOHHUK /ISl BBICIICH
mkojel. B 2-x 4., mox pen. H.C. 3edupoBa. — MockBa: BUHOM. JlaGoparopusi 3HaHUM,
2012,4.1,255c.,u. 2,714 c.



7. Unuen 3., Baiinen C., [Join M. OCHOBBI OpraHM4ecKol crepeoxumuu. M.: buHom.
Jlaboparopus 3Hanui, 2007.

8. Lxoyns Jx., Mumic K. Xumus rerepouukinudecknx coequnenuii. M.: Mup,2009.

9. Oprannueckas xumus: B 4 4. U. 1 [Dnexrponssiii pecypc] / O.A. Peyros, A.JI. Kypr,
K.II. Byrum. - 6-¢  w3m. (am.). - M.: BMHOM, 2014. -
http://www.studentlibrary.ru/book/ISBN9785996324248.html

10. Oprannyeckas xumus: B 4 4. Y. 2 [Dnexrponnsiii pecypc] / O.A. Peyros, AJI. Kypr,
K.II. Bytus. - 6-e uza. (31.). - M.: BUHOM, 2014. -
http://www.studentlibrary.ru/book/ISBN9785996324255.html

11. Oprannueckas xumusi: B 4 4. Y. 3 [Dnektponnsiii pecypc] / O.A. Peyros, A.JI. Kypi,
K.II. byTtus. - 5-¢ U3J. (a1.). - M.: B1HOM, 2014. -
http://www.studentlibrary.ru/book/ISBN9785996323678.html

12. Opranunyeckas xumus: 4. 4 [Dnektponssiid pecypc] / PeyroB O.A., Kypiy AJL., K.II.
bytun. - M.: B1HOM, 2013. -
http://www.studentlibrary.ru/book/ISBN9785996322763.html

13. Opranunueckas xumus. 3ajadyd 1o oOmemMy Kypcy ¢ pemeHusmua. Yacte |
[OnexTponnwii  pecypc] / JluBamuoB M.B. - M.:. BHUHOM, 2012. -
http://www.studentlibrary.ru/book/ISBN9785996310531.html

14. Opranuueckas xumus. 3agaud 1o oOuiemy Kypcy ¢ pemenusmu. Yacts 11
[OnexTponHwii  pecypc] / JluBamumoB M.B. - M.:. BHUHOM, 2012. -
http://www.studentlibrary.ru/book/ISBN9785996310548.html

15. Opranuueckasi XUMHUsi: TEPMHUHBI U OCHOBHBIC PEAKIMU [DIEKTPOHHBIN pecypc]

bopoemies M. B. - 3-¢ wma (¢1). - M.. BHUHOM, 2015.
http://www.studentlibrary.ru/book/ISBN9785996329366.html

16. Xumus. Paznen: Hazpanue opraHndeckux coeuHEHUH [ DNeKTpOHHBIN pecypc] /
[Tectpsx U.B. - M. :MUCuC, 2015. -
http://www.studentlibrary.ru/book/ISBN9785876239563.html

17. Xumus apoMaTUYeCKUX TETEPOLMKINYECKUX COCAMHEHUM [DIEeKTPOHHBIA pecypc]|
M.A. IOposckas. - M. : BMHOM, 2015. - (Y4eOHUK isi BBICHICH IIIKOJIBI).
http://www.studentlibrary.ru/book/ISBN9785996327836.html

~

~

OcCHOBHBbIC KPUTEPUM OLICHUBAHUA OTBETA MOCTYNAKIIECI0 B ACNHUPAHTYPY

[Ipn onieHrBaHWY OTBETOB UCHOJB3YIOTCS CIEAYIOIINE KPUTEPUN OLIEHKHU:

-JIaeTCsl KOMIUIEKCHAs OLICHKA MPEJIOKEHHOU CUTYaIINH;

-IEMOHCTPUPYIOTCS TJIYOOKHUE 3HAHUS TEOPETUUECKOI0 MaTepuaia u
3) YMEHHE UX PUMEHSTD;

«OTIIMYHOY | - TIOCJIEIOBATENBHOE, MPABUIILHOE BHITIOJIHEHUE BCEX 33JIaHMUII;

-yMeHHEe 000CHOBAHHO M3JIaraTh CBOM MBICIIH, JIeJaTh HEOOXO0IUMbIE

BBIBO/IBI.

4 -J1aeTCsl KOMILUIEKCHAs OLIEHKA MPEJIOKEHHOU CUTYaIlNH;
«XOpOUIO» | -IEMOHCTPUPYIOTCA ITyOOKHE 3HAHUSI TEOPETUYECKOT0 MaTepuaia u
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YMCHHC UX IIPUMCHATD,

- IOCJICAOBATCIIbHOC, ITPABUJIBHOC BBIIIOJHCHUC BCCX SaHaHHﬁ;
-BO3MOXXHBI CITUHUYHBIC OIHI/I6KI/I, HUCIIPaBJBEICMbIC CaMUM CTYJICHTOM
ITOCJIC 3aMCUAaHUA ITPCIIOaBaTCIIA;,

-YMCHHC 000CHOBaHHO M3JIaraTh CBOH MBICJIN, ACJIATh HGO6XOI[I/IMBIG
BBIBO/JBI.

-3aTPYAHCHUA C KOMILJICKCHOU OHCHKOﬁ Hp@,[UIO)Kﬁ?HHOfI CUTyalluH,

((y,[[0]33J'IeTB -HETOJHOE TEOpEeTUYECKoe OOOCHOBaHHE, TpeOyrolee HaBOMSIIHUX
BOITPOCOB IIPENOAABATES;
OpPUTEIBHO .
N -BBITNIOJIHEHUE 3aJJaHUI PU MOJCKA3Ke MPENOIaBaATENS;
- 3aTpyAHEHUS B (DOPMYITUPOBKE BHIBOJIOB.
2 -HEeNpPaBUJIbHASI OLIEHKA MPEIOKEHHON CUTYyalluu;
«HEYIOBJIE | ~-OTCYTCTBHE TEOPETUUYECKOTO OOOCHOBAHUS BBINIOJHEHUS 3a1aHHM.
TBOPUTEIb
HOY»

IIepeyeHs BONPOCOB K BCTYNUTEIbHOMY UCIIBITAHUIO
Ipoduiab noaroroBku «Opranuvyeckasi XuMus»

Teopus crpoeHunst opranndeckux coennHeHu A.M. byTiiepoBa, OCHOBHBIE IPUHIUIIBI
KBaHTOBOW OpraHMYecKod XuMuu. Tunsl THOpUAN3ALMN aTOMA YIiIepoJa, BO3MOKHbIE
CTEIIEHHU OKUCJIEHUS. BaJIeHTHOCTD.

OCHOBHBIE THUIIBI CBA3EH B OPraHUYECKUX COEAUHEHUSIX U UX XapAKTEPUCTHUKU: JJINHA,
JHEPrus, NOJAPHOCTD, NOJIPU3YEMOCTD, IUIOJIBHBIA MOMEHT, ITOTEHIIUAJI HOHU3ALUH,
3JIEKTPOOTPULIATEIIBHOCTD, BAJICHTHBIC YIJIbL. | OMOJIUTUYECKUN U TE€TEPOJUTHUYECKUN
pa3psIB cBszeil. Kimaccudukaiys peareHToB 1 peakiiyii.

MexaHu3Mbl B3aMMHOTO BJIUSHHMS aTOMOB. MEXMOJEKYISIPHBIE JJIEKTPOHHBIE
B3aUMOJICUCTBHUSL. BHyTpumoliekynspHbie DJIEKTPOHHBIE B3aUMOJICCTBUS.
NunyktuBHbi 1 Me30MepHbId dPdexthl. ConpspkeHHbIE CHCTEMBbI OCOOCHHOCTH
ctpoenusa. l'mnepkonsbroranus. IIpoctpancTBeHHble 3((EKTHI: MPOCTPAHCTBEHHBIE
3aTpyHEHUs, HanpsKeHue, 3P PeKT cOMKeHus.

ApoMaTH4HOCTb. AHHYJIEHBI apoMaTHdyeckue W Heapomartudeckue. Kpyr Ppocra.
Kpurepun apoMaTuyHOCTH: KBAaHTOBO-XMMHUYECKUN (CpaBHEHUE PACUETHBIX BEIMYHUH
SHEPTUU JENOKAINU3AIMH), SHEPTETUUECKHUM (TEMIOThl THIPUPOBAHMS) U MATHUTHBIH.
Peakuuu HykneodpunbHOro 3amenienus. Mexanuambl Syl m Sy2 W mapanienbHble
peakuuu otmeruienus E1 u E2, ElcB. 3aBucuMocts nporekaHus peakiuu mo ToMy
WM WHOMY MEXaHU3My OT CTPOECHHUS YIVIEPOJHOIO paaMKana, yXOISAIIEW TPpyIIIbl,
JEUCTBUA HYKJICO(DWILHOTO peareHTa W pacTBOPHUTENs, B3ammojelcTBue C BOIOM,
L1€JI0YaMM, CHUPTaAMU, aMAUHAMHU, COJIIMHU KHUCIIOT U JP.

Teopusa kucinor u ocHoBanuil. Teopusi bpencrena-Jloypu. KoHcTtanTel noHM3anuu
KUCJIOT U OCHOBAaHMM, IOHATHE O COIPSDKEHHBIX KHCJIOTaX M OCHOBAaHUAX. Teopus
JIptouca. IlonsTHe 0 HYKICOPMIBHOCTH W OCHOBHOCTHU. «JKECTKHE» U «MSATKUE»
KHCJIOTBI U OCHOBaHMS, NpuHLMN [InpcoHa, BIMsSHUE 3aMECTHUTENIEW B MOJIEKYJIE HA
KHCJIOTHOCTh U OCHOBHOCTbh OPIraHUYECKUX COCIUHEHUI.



/. CTpykTypHas M TpOCTpaHCTBEeHHas u3zomepus. Onrtuyeckas uzomepus. Padorsr JI.
[Tactepa, Bant-I'odpda. Acummerpusi (XUpambHOCTh) MOJEKYI. [ TUIIEPUHOBBIN
aNbJIeTu]l, MPOEKIMOHHbIE CBoWcTBAa. OTHOcUTeNbHAsE kKoHpurypamus (D u L-psinbn),
panmumarsl, (pU3UKO-XUMUYECKHE CBOMCTBA M30MEPOB. AOCOMIOTHAS KOH(PHUTYpaLus.
Cucrema Kana-Unaronsma-Ilpenora (R-,S-cuctema), mpaBWiIoO  CTapIIMHCTBA.
CoenuHenus ¢ HECKOIBKUMH aCHMMETPUYECKHUMH aTOMaMH yTJIepo/ia.

8. Kondopmaruu, xondopmepsr, mnpoeknuu HplomMeHa, d>HEprusi CcTaOWIN3AIWH.
Kondopmarus HU3MIMX ¥ BHICHINX ankaHOB. ['eoMeTpuueckas uzomepus (Iiuc-, TpaHc-
u Z, E- Homenkiarypa). OnpeneneHue mnopsiaka crapimmHcTBa (mpaBuio Kana —
WNuronwsna — Ipenonra).

9. Tayromepusi (qTuHaAMUYECKass U30MEPUs) U JBOMCTBEHHAs! PEAKIIMOHHASI CIIOCOOHOCTh
OpraHUYeCKUX COEIMHEHMA. Buabsl TayTOMEpHBIX TNpeBpallleHud (KOHKPETHbIE
IPUMEPHI).

10.Peakuu okucieHuss B opraHndeckoMm cunrese. OxkucineHue 0e3 pas3pbiBa G-CBSI3U B
YCIOBHUSIX TPUMEHEHUS Ppa3IMYHBIX OKHUCIUTENIEed U KaTanu3aTopoB. V3MeHeHue
CTENIEHU OKUCJIEHHS aToMa yraepoja. OKHCIIeHHEe ¢ pa3pblBOM G-CBSI3U.

11.Peakiuyu BOCCTAaHOBJIEHHUS B OPraHUYECKOM CHHTE3E.

12.Peakiuu  mpHCOEAMHEHUSA. OJICKTPODWIBHBIA MEXaHU3M, pOJIb KaTalu3aTopoB,
YCTOMUYMBOCTh T-KOMIUIEKCa U KapOokaTtnoHOB. IIpaBuno MapkoBHuKOBa. Peakuyu
TUAPUPOBAHUS, THIPOTaJIOr€HUPOBAHUS, TaJIOT€HUPOBaHUsA, TuaApaTauuu. Mckimouenus
U3 TpaBuiga MapKOBHMKOBA, peakius THAPOTAJIOTeHUPOBaHUS (paauKaIbHbBIN
MEXaHU3M).

13. Peakuuu  apoMatuyeckoro ayekTpoduinbHOro  3amemeHus.  O0Opa3zoBaHue W
YCTOHYMBOCTh T U G-KOMIUIEKCOB. OCOOEHHOCTH MPOTEKAHUs pEeaKLUi 3aMEIICHUs y
TrOMOJIOTOB O€H30J1a (CTaTUYECKUM U JIMHAMHUYECKHH (DAKTOphI), B3AaMMHOE BIUSHUE
ATKWIBHBIX TPYNII MW  apOMAaTHYECKOTO KOJIbIla, NpuUMEphl peakuuid. Poib
KaTaau3aTopoB. BiMsHME 3IEKTPOHHOW NPUPOABI 3aMECTUTENS HAa OPUEHTALUI0 U
ckopocTh peakuuu. CorjacoBaHHass M HECOIJIACOBaHHAs OPHEHTAllMM HECKOJbKHX
3aMECTHUTENIe B apOMaTHYECKOM KOJIbLIE.

14. Peaknuu  apoMatmueckoro  HykiaeopuiabHOro  3amemieHus — SNapom. (s
AKTUBUPOBAHHBIX JJIEKTPOHOAKLENITOPHBIMUA 3aMECTUTENSIMU), APUHOBBIA MEXaHU3M
(n7s1 HEaKTUBUPOBAHHBIX apeHOB), SN1 MexaHu3M Il coel apuiiIna3oHMs.

15.Peakuun KOHAEHCAIIMU B OpranndeckoMm cuHte3e. LllenoyHol U KUCIOTHBINA KaTanius.
3aBUCHUMOCTh YCJIOBHUW MPOBEICHUS KOHJEHCAIMM OT CTPOCHHS] KapOOHUJIIBHBIX U
METHJICHOBBIX KOMIOHEHTOB. Peakiuu nmonuMepus3anum, ux 0COOEHHOCTH.

16.Undpakpacnas cnexkrpockorus. [Ipupoga UK crnexTpoB, crocoObl nx n300pakeHwus,
XapaKTEPUCTHYECKUE YACTOTHI MTOTJIOIIECHHUS.

17.2nexkTponnas criektpockonus. [Ipupoaa cieKTpoB, TUIBI JIEKTPOHHBIX MEPEXOI0B, UX
SHEepreTUUecKue XapaktepucTtuku. [ToHsTHE 0 XpOMO(DOPHBIX TPYMIIUPOBKAaX, CIIOCOO
nzobpaxkenust Y criekTpos.

18.CriekTpbl MPOTOHHOT'O MAarHUTHOTO pe3oHaHca. [Ipupona, OCHOBHBIE XapaKTEPUCTUKHU:
XUMUYECKUN CIBUT, UHTEHCUBHOCThH, MYJIbTHUIUIETHOCTh CUTHAJIOB MPOTOHOB; CIHH-
CIIMHOBOE B3aMO/ICHICTBHE.



19.Macc-cnektpometpusi. OCHOBHBIE MPUHIIUIIBI, MOJIEKYJISIPHBIA MOH, U30TOIHBIN COCTAB
MOHOB, OCHOBHBIE TyTH (parMEHTAllMM BAXHEUIINX KJIACCOB OPraHUYECKHX
COCIMHEHU.

20. Ankanbl. XMMUYECKHE CBOMCTBA, PEaKIUU 3aMEIICHUs. PaauKaabHBII MEXaHU3M, €ro
0COOEHHOCTH, YCTOMYUBOCTH YTJIEBOJIOPOIHBIX paJNKaoB. Peakun
raJIorTeHUPOBAHUSA, HUTPOBAHUS, CYIb(POXIOPUPOBAHUS, OKHUCIEHHUS. Peaxius
pacuieruieHus. KpekuHr, nuposu3, 0COOEHHOCTH UX MPOTEKaHUs, 3HaueHHe. MeTosl
MOJIYYEHHUS AJIKAHOB.

21. Ankenbl. XHUMHUYECKHE CBOWMCTBA, PEAKIHUH TMPUCOCAUHEHUS. IEKTPOPUIbHBIN
MEXaHU3M, pOJIb KaTajlu3aTopOB, YCTOMYMBOCTH 7M-KOMILIEKCA M KapOOKaTHOHOB.
[IpaBuno MapkoBHUKOBA M €ro OOBACHEHHE C TIO3UIUMH CTaTHYECKOro U
JTUHAMUYECKOTO TOJXO0J0B, HCKIIOYEHHs U3 TpaBuwia MapkoBHUKOBa. Dddekt
Xapama (pagukanbHbll MexaHu3M). Peaknuu nonumepusanuu. Peakium oxuciaeHUs
AJIKEHOB. METO/Ibl OJIyYEHHUS AJIKEHOB.

22.DNeKTpOHHOE CTPOCHHE Majblx IUKIOB. Teopus Hampstkenust baitepa. OcoOblit BuA
(6ananoBas). [ukiorekcan. KondopmarnmonHass wu3omepus. AKCHaNbHbIE U
AKBATOpHUAJIbHBIE CBSI3U B KOH(POpPMALIUU Kpeca.

23.DJNEeKTPOHHOE CTPOCHHE COMPSHKCHHBIX JHEHOB, ME30OMEPHBIA 3(PdeKT, MpeaenbHbIe
CTPYKTYpbl. MeXaHu3M 3JeKTPOPUIBLHOTO MPUCOEIUHEHUS K OyTalUeHy U U30IPEHY
(KMHETUYECKUA W TEPMOJMHAMUYECKHA (DaKTOphl, MpUMEphl peakuui). Peakuus
Hunbca-Anbliepa U €€ IpUMEHEHHE B OpraHuueckoM cuHTe3e. OCOOEHHOCTH CTPOEHUS
HAaTypJIbHOTO M  CHHTETHYECKOro Kaydyka. [lomydeHue U NOpUMEHEHUE
CUHTETHYECKOTO KayuyyKa 1 PE3UHBI.

24. TpeTbe BaJIGHTHOE COCTOSHUE aTroma yriepoja, 3JIEKTPOHHOE CTPOEHHE AJIKHUHOB.
XUMHYECKUE CBOWCTBA. Peakiuun IIPUCOCANHEHNUS, HYKJI€O(MIbHBIH,
ANEKTPOPHUIIbHBIN, paguKalbHbII MeXaHu3Mbl (TIpUMEpbl  peakiuii). Peakius
KyuepoBa. IlpaBuwio OnpTekoBa. Peaknuu 3amenieHus, NPOSBICHHE KUCIOTHBIX
CBOMCTB, CPaBHEHUE UX CUJIbI B PSAY aJKAHOB, AJIKEHOB, aJIKUHOB. METO/AbI MOITyYeHUS
AJIKUHOB.

25.Coenqunenuss nmudermsn u TpudeHuaMeTaHoBoro psgaa. CuHTE3bl audEeHUIMETaHa,
TpupEeHUIMETaHa W HUX MpoU3BOAHBIX. Kpacurenu TpUPEHUIMETAHOBOTO psija.
DJIEKTPOHHOE CTPOCHHE COECNMHEHWW W NPUYMHA W3MEHEHHsS OKPAacKH B KHUCJIIOW,
HEUTpPaJIbHOM 1 MEN0YHOM cpenie. OCHOBHBIE XUMUYECKUE CBOKCTBA.

26.CoequHeHUsT C  KOHJEHCHUPOBAaHHBIMH  OCH30JBHBIMU  KOJbIlaMu  (HadTamuH,
aHTpAIlCH). JJIIEKTPOHHOE CTpOeHUE HadTalnHa, aHTpalleHa, MPeIeTbHbIE CTPYKTYPHI,
JUIMHBI ~ CBSI3€W, OHEPrus CTaOWIM3allud  MOJIEKYJBI, WHICKCHI  CBOOOJHBIX
BAJICHTHOCTEM, apOMATUYHOCTh. XUMHYECKHE CBOWCTBA. Peakuuu 3aMemnieHus
AMEKTPOPHIbHBIN U HyKJI€ODWIbHBI MexaHu3Mbl. [IpaBuna opueHTanuu B sape
Hadramuua. Peakunu oxucnenus. Hadronbl, HagTOXuHOHBI, aHTpaxuHoH. [lomyuenue
¥ 0COOCHHOCTH XUMHUYECKOro noseaeHus. [lpumenenue.

2(.ONeKTpPOHHOE CTPOEHHUE TalloreHaIKaHOB. CpaBHUTEIBHBIA aHAIU3 XapaKTEPUCTUK G-
cBsi3ei. Yrieposa-ranoreH (¢rop, Xjaop, OpoM, MOJI), UX pPEaKIMOHHAS AKTUBHOCTD.
HetictBue wunHayktuBHOrOo 3ddexra. Bumbr nzomepuun. BzaumopeiicTBue ¢ BOJIOH,
mieJioyamMu, COUpTaMH, aMHHAMM, COJSIMM KHCIOT U JAp. B3aumopeiicTBue



raJIoreHaJIkaHOB ¢ MeTalaMu  (mosydyeHue peaktuBa ['punbspa). [Ipumenenue
METAJUIOOPTAaHUYECKUX COCNVHEHUN I CHHTE3a QJIKAaHOB, CIUPTOB, albICTHUIOB,
KETOHOB U KapOOHOBBIX KUCJIOT.

28.HenpenenbHble aJKWITAJOTEHUABL. DJIEKTPOHHOE CTPOCHHE TaJOTeHBUHWIA H
rasoreHammiaa. OCOOEHHOCTH MPOTEKAHUS PEaKIUi MO CBA3SIM YIJIEPOI-TAIIOTEH U 110
KPAaTHOW yIVIEpOA-YTJIEPOJHON CBs3HU. ['alOreHnpom3BOAHBIE apOMATHUYECKOTO psija.
DJIEKTPOHHOE CTpOoeHHE xJyiopOeH3osa.. OpUEHTUpYIollee JEWCTBUE TaJOreHOB,
CTaTUCTUYECKME W JuHaMHU4Yeckhe HPGEeKTbl B PpeaKkusix AIEKTPOOUILHOTO
3amemienus. HykieodunpbHoe 3ameleHue aToma rajoreHa (MeXaHu3Mbl Sny2 o
AIMMUHUPOBAHKE - IPUCOCIUHEHHUE).

29.DO7eKTpOHHOE CTPOCHUE TPEeNeNbHbIX M HeNpeneabHbIX cnupToB. (OOpa3zoBaHue
BOJOPOIHBIX CBSA3€ld. ATOMHOCTh CHHUPTOB. XUMHYECKUE CBOMCTBAa. KucimoTHo-
OCHOBHBIE  CBOWCTBAa  CHUPTOB.  Peakuuu  3aMelleHHs  THIPOKCOTPYIIIHI,
HYKJICOQWIbHBIA ~ MEXaHW3M, BO3MOXXHbIE  IOOOYHBIE  pEaKUuH,  y4yacTHe
karanu3aTopoB. OxwuciieHne cnuptoB. C(CpaBHEHHE PEAKUHUOHHOM CHOCOOHOCTH
MEPBUYHBIX, BTOPUYHBIX W TPETUYHBIX CHOUPTOB. JIByX- M TpPEXaTOMHBIE CIHPTHI.
CpaBHEHHE KHUCIOTHO-OCHOBHBIX CBOWCTB. O(QHpBI MPOCTBIE U CIOXKHBIE, HX
xuMuueckue cBorcTBa. CriocoObl MOTyYEHUS CIIUPTOB.

30. ApomaTrueckue ciupThl U PEHOJBI. DIEKTPOHHOE CTPOCHUE U XMMHUECKHUE CBOMCTBA.
N3meHeHne KuCI0THO-OCHOBHBIX CBOMCTB B 3aBUCHUMOCTHU OT MPHUPOJBI 3aMECTUTENS U
€ro pacroyokKEeHHs] B apOMaTHYECKOM KOJIbLE. Peakiiuu 3neKTpopUIbHOTIO 3aMeIeHUs
no OeH30ibHOMY sapy. OcoOeHHOCTH MPOTEKaHWsI pPEAKIUM  HUTPOBaHUS,
rajJIoreHUPOBAHUSA,  CyJb(PUPOBAaHUS,  aJKWIMPOBAHUS, OKHUCIEHUA.  Peakuuu
noJIMKoHieHcanuu. JIByx- u TpexatoMubie deHonbl. KapOookcunupoBanue QpeHOIATOB
mesoyHbIx MeTaiuioB o Konsoe. @opmunuposanue henosnos o Peiimepy — Tumany.
Crioco6bl ostydeHus (eHOJIOB.

31.DneKTpOHHOE CTPOCHHE AJIbJIETHIOB M KETOHOB. BiusiHue kapOoHMIIa Ha TTOABMYKHOCTD
BOJOPOJIHOTO aToMa, eHoyn3alus. KHCIOTHOCTh M OCHOBHOCTH KapOOHWIIbHBIX
coeMHEeHH. XHWMHUYECKHE CBOWCTBA. Peakuuu NpUCOEIMHEHHUs, HYKJICO(HUIbHBIN
MEXaHU3M, KHUCIOTHBIM KaTanu3. OCOOEHHOCTH MPOTEKAaHMsI PEAKLM C CHUHWIbHON
KHCIIOTOM, C THAPOCYIb(PUTOM HATpUs, CO CHOUPTAMH, C aMMHAKOM H €ro
npon3BoAHbIMU. Peaknun konzaeHcauuu. [l[enoyHbIE W KUCIOTHBIA  KaTaju3.
3aBUCUMOCTh YCJIOBUM MPOBENCHUS KOHACHCALMM OT CTPOCHUS KapOOHWIBHBIX U
METUJIEHOBBIX KOMITOHEHTOB.

32. OKUCAUTENHFHO-BOCCTAHOBUTEIbHBIE PEAKIIMU aNbJErHI0B M KEeTOHOB. (CpaBHEHHE
PEaKIMOHHON CIIOCOOHOCTH AalIbJIETUIOB W KETOHOB B pEaKUUsAX OKUCICHHUS U
BOCCTAaHOBJICHUS. B3ammojeiicTBue ¢ moHamu cepebpa, Menm, peakuun KaauImapo,
Tumenko (MeXxaHU3M ayTOOKCHIAITNH, POJIb KaTanu3aTopoB). BriusHue kapOOHMIbHOMN
Ipynnbl  Ha  PEAaKIHOHHYI0 CIOCOOHOCTh  apOMaTHMYECKOro Kojiblla U ee
OpPUEHTHPYIOIIEE JEHCTBUE B PEAKIUAX IEKTPOPUIBHOIO 3aMELIEHUS (CTaTUYECKUI U
JuHaAMUYecKuid pakTopel). MeToabl oydeHHs] KapOOHUIIBHBIX COETMHEHUM.

33.DJeKTpOHHOE CTpOoeHUE KapOOKCHIBbHOUM Tpytimbl. KucioTHble cBONCTBA, KOHCTAHTHI
VMOHU3AIlMK, BIUSHHUE YIJIEPOJHOIO pagvKana Ha NpPOSBIEHUE KHUCIOTHBIX CBOMCTB.
Peaknuu HyKI€0(QUIBHOTO 3aMEILEHUs, MEXAaHU3M IIEJIOYHON U KUCJIOTHBIN KaTaus,



BO3MOXHBIE MOOOYHBIE PEaKINK, BIMSIHUE CTpOeHUsl cyOcTpaTa U peareHTa. Biusiaue
KapOOKCUJIBHOM  Ipynmbl Ha  CBOMCTBAa  yrIepoOJHOTO  paaukama. Peakunus
ranorenupoBanusa (Xemns-donbrapna-3eMuHCKOT0) B adu(aTHUECKUX KHUCIOTaX.
Mertoabl cuHTe3a KapOOHOBBIX KHCIIOT.

34. OyHKITMOHATBHBIC MPOU3BOIHBIE KAPOOHOBBIX KHUCIIOT (AHTHAPHUIBI, XJIOPAHTHAPHUIBI,
ClOXHBIE APUpbI, amuael). CpaBHEHHE PEAKIIMOHHOW CIIOCOOHOCTH MPOU3BOTHBIX
KapOOHOBBIX KHCJIOT B PEAKIUSAX HYKICO(PUIBLHOrO 3aMelleHus (HampaBieHUEe U cujia
UHAYKTUBHOTO H Me3oMepHoro »sddekra). Peaknmuu ruaponnsa, aMMOHOIM3A,
ankorojivza, anuaoiusa. [loJBMKHOCTH  0-BOJAOPOAHOTO  aTOoMa, AaKTUBHOCTH
POU3BOJHBIX KUCIOT Kak CH kucior.

35.JlukapOoHOBbIE KHUCIOTHL.B3anMHOoe BiMsHUE KapOOKCWIBHBIX TpYIMI, CpaBHEHUE
KOHCTAaHT HWOHHW3alM{ IIaBEJICBOW, MOJIOHOBOW, SIHTAPHOM W TIIyTapOBOM KHUCIIOT.
Peakiuu mo kapOokcuipHOM rpymnme. OcoOble CBOMCTBa KUCIOT (OTHOIIEHUE K
HArpeBaHUIO PA3JIMYHBIX KUCIOT). ManoHOBBIM 3Qup. DIEKTPOHHOE CTPOCHHUE, CHUJIa
CH-xucnotel. CHHTE3 MOHO- M IUKAPOOHOBBIX KUCJIOT Ha OCHOBE MOJIOHOBOTO 3(upa.

36.0OKcuKapOOHOBBIE KHUCIOTBHL. JIEKTPOHHOE CTPOCHHE U XUMHUYECKHE CBOICTBA.
Peakuuu 10 COMPTOBOMY THUIAPOKCHIY U KApOOKCWIBHOM TpYyIIe, BIUSHUE
TUAPOKCUIIBHOM TPYIIIBI B O-, [3-, Y- MOJOXKEHUAX HAa KUCIOTHbIE CBOMCTBA. OcoObie
cBoiicTBa. PacmienieHre npu JEHCTBUM KOHLICHTPUPOBAHHOM CEPHOM KHUCIIOTHI U
OTHOILIEHHUE O.-, 3-, Y-, 0-OKCUKHCIIOT K HArPEBAHHUIO.

37.0OKcOoKUCIOTHL. [ THOKCHIIOBAs, MUPOBUHOTPAIHAS, AlIETOYKCYCHAsl KUCTIOTHI). BriusHue
KapOOHUJILHOW TPYIIIBI HA KUCIOTHBIE CBOMCTBA, KOHCTAHTHI MOHU3AIMU. Peakiuu no
KapOOHWIBHOW W KapOOKCWJIBHOW TpynnaM.AUeToyKCycHbl 3¢up. Taytomepus,
MEXaHU3M TayTOMEPHOTO TMpEBpaIeHus, MpeaeiabHbIE CTPYKTYPhl U Me30(OPMBI.
Brinenenne eHOMbHOM M KETOHHOM (opM M ux CBOMCTB. CHHTE3bl Ha OCHOBE
alleTOYKCYCHOTO 3(pupa, KETOHHOE U KUCIOTHOE paCIIEeIIEHHUE.

38. AMunokucnotel. Cunre3 anbda-, -, y-amuHokuciaor. AMdorepHocts. OOpazoBaHue
OUTOJISIPHBIX MOHOB U BHYTPEHHUX KOMIUIEKCHBIX COJieil. Peakiuu, uayiiue no aMmHo-
1 KapOOKCHJIBHOM TpynnupoBKaMm. PazinyHoe moBeAeHWe MpU HarpeBaHuu o-, [3-, v-
aMUHOKUCTOT. JlakTam-nakTumHass Taytomepus. OnTUYecKas aKTUBHOCTH aib(a-
AMUHOKHUCIIOT, UX OMOJIOTHYECKas POJIb.

39.Knaccudukamms  yrimeBogoB.  MoHocaxapuasl. M3omepus.  Kompuato-nemnHas
TayToOMepus, 0Opa3oBaHUE MUPAHO3HOTO U (ypaHo3HOro mukia. [lomyarneranbHbIN
TUAPOKCUI, aHomepus (anbda, Oeta-GopMyIbl), MyTapoTalus, €€ MeXaHU3M.
Onrtuueckas HW30MeEpHs, CTPYKTYPHbIE M MPOEKIIMOHHBIE (OPMYJIbl, AHTHUIIOJHI,
auactepeon3oMepbl. D u L-psabl. AGcomotHas koHpurypamms (R, S-cuctemsr).
buonornueckast aktuBHOCTh. KoH(poOpMalMOHHAas HW30MEpHUs MUPAHO3ZHOTO LHKIIA.
XUMHYECKHE CBOMCTBA MOHOCAXAPUIOB.

40. Mucaxapuasl W monucaxapunabl. JIBa Tuma aucaxapulioB: BOCCTaHABIMBAIOIIKE
(TTUKO3HUIO-TIIOK03a) — MalbTO3a, JIAKTO3a, MEJJI00M03a W HEBOCCTAHABIMBAIOIIUE
(TIMKO3UI0-TIIMKO3U/IbI) — Tperanosa, caxapo3a. OTiIMYhe XUMUYECKHX CBOWCTB
BOCCTAHABJIMBAIONIMX W HEBOCCTAaHABIMBAIOIIMX AucaxapuaoB. Peakuuu mo
KapOOHWJIBHON Y THUAPOKCHIBHON Tpynmnam. MyTtapoTarus aucaxapujoB, HHBEPCHUS U
peBepcusi y caxapo3ssl. [Ipupoanasie OnononuMepsl (Kpaxmai u 1esuioio3a). CxomcTta



U pa3nuue B CTpoeHMM U cBoicTBax. [maponus. IlpumeHeHne kpaxmana u
LEJUTIONO03bI, UX MepepadboTKa.

41.D51eKTpOHHOE CTPOECHNE aMMHUaKka U aMUHOB. CpaBHEHHE OCHOBHBIX CBOMCTB aMMHAKa,
NEPBUYHBIX, BTOPUYHBIX, TPETHUUYHBIX aMHUHOB M aMHIOB KapOOHOBBIX KHCIIOT,
apOMaTHUYECKHX AaMHUHOB. Peakuuu aJKuiIMpoOBaHHWS W alUWJIUPOBAHHMS aMHUHOB.
YeTBepTUUHBIE COJIHM, THAPOOKHCH aMUHOB. Peakiiuu 35eKTpoQuiIbHOTO 3aMEIICHUS 110
OCH30JIBHOMY KOJIBITy. MeXaHu3M peakiuu (CTaTHIEeCKU U THHAMAYECKUA (aKTOPHI).
Oco0eHHOCTH TIPOTEKAHUS PEAKIIMU HUTPOBAHUS, CYIb(OUPOBAHUS, TAIOTCHUPOBAHNUS,
anuipoBanus. CriocoObl MOTyYEHUs aMUHOB.

42. ApomaThueckue JMa3o- U a30CoeNuMHEHHUs. Peaklmu NepBUYHBIX, BTOPUYHBIX U
TPETUYHBIX AMHHOB C a30THUCTON KUCIOTOH. OCOOEHHOCTH MPOTEKAHUS PEAKIHH Y
anu(paTUIECKUX M apOMaTHYECKUX aMUHOB. MexaHW3M peakuuu IUa30TUPOBAHUS
(IvazoTUpyloOUIMe  areHTbl, CTPOEHHE  CyOCcTpaTa, JJIEKTPOHHOE  CTPOEHUE
Ira30oKaTHOHA). Peakuuu cosneil AMa30HUS C BBIIEICHHEM M 0€3 BBIICIICHUS a30Ta.
A30KpacuTeny.

43.Hutpo- wu cynbdocoenuHeHuss anupaTUIecKoro W apOMaTHYECKOTO  PsIIOB.
DNEeKTPOHHOE CTPOEHHWE M XUMHUYECKHME CBOWcTBAa. BoccraHoBieHue HHUTpPO- U
Ccynb(pOTpyIi B IIEIOYHOW U KHUCIOU cpene. IIposiBneHHe KUCIOTHBIX CBOMCTB.
Peakuuu 351eKTpoUIBbHOTO 3aMELIEHUsT IO apOMAaTHYECKOMY KoJbIly. CTaTuyeckuil u
auHaMuyeckud  aktopbl. Peakumm HykineopuiapHOro 3amemieHus.  CrocoOsl
nojyyeHusi. Peakiuu HUTpoBaHUS U CyJIb()UPOBAHMS, MEXAHWU3M, arcHTbI, BIUSHUE
CTpOeHHsI cyOcTpaTa Ha CKOpOCThb peakuuu. HurtpoBanue no OOKOBOH menu y
rOMOJIOTOB O€H30J1a, IPUMEHEHNE HUTPOCOEIMHEHUH U CYJIb(OITPON3BOIHBIX apEHOB.

44 TIaTnuneHHble TeTePOLMKIbl. DJIEKTPOHHOE CTPOCHHE B CPaBHEHHHM CO CTPOECHUEM
Oenszona, (eHona u aHuwiauHA. llpenenbHbIE CTPYKTYpbI, JIUIOJBHBIE MOMEHTHI,
apOMaTHUYHOCTb, KPHUTEpUU apOMaTWYHOCTH. KBazmapomaTHdeckue  CBOMCTBa
TeTEPOLMKIOB.  XMMHYECKME  CBOWCTBA  IATUWICHHBIX  IETEPOLUKINYECKHX
COEIMHEHU.

45.CpaBHeHHE NPOTEKAHMS PEAKIUU JJIEKPODUIBHOTO 3aMEIIeHUs] U MPUCOCIUHEHUS Y
nupposa ¢ aHWIMHOM, y (ypaHa ¢ ¢eHonoMm. KucinorHele, OCHOBHbIE CBOMCTBA, HUX
aKTUBHOCTb. [IpHpO/IHBIE COEAMHEHMS, COACpMAIIUE NUPPOJIbHBIM HHKI. CTpoeHue
nopuHa M €ro apoMaTHUyHOCTh. ['eMornoOMH W XJIOpodUII, UX CTPOCHUE U
ouonoruyeckas posb. UHI01, TpunTodan u UX Npou3BoAHbIE. MHAOKCHI, TayTOMEpUs.
Ky6oBsie kpacuteny.

46.1lecTuuneHHble TETEPOLUKIIbI. DJIEKTPOHHOE CTPOCHHUE, MpeAeNibHbIE CTPYKTYPHI,
pacupeneneHue 3IEKTPOHHON IUIOTHOCTH, AWIOJIBHBIE MOMEHTBI M apOMAaTUYHOCT.
XuMHuueckre CBOWCTBa. Peakiuu snekTpouiIbHOTO U HYKJICO(PHIBHOTO 3aMEeIICHNUS,
MEXaHU3MBbI, CTATUYECKUN U TUHaAMHUYecKuil GakTtopbl. CpaBHEHHNE OCHOBHBIX CBOWCTB
NUPUANHA, TUIIEPUANHA, TUPPOJIA U AHWIMHA. BHOJIOrMYEeCKH aKTUBHBIE BEIIECTBA C
MAPUAUHOBBIM SIIPOM.

47.1lupan 1 ero mMpou3BOJHbIE (O- W Y-TIMpaH, o- U y-iupoH). llceBmoapomarnyeckuii
XapakTep ramMma-mipoHa, OCOOCHHOCTH XHWMHYECKOTO MOBEACHUA. beH30-y-NupoH
(xpomon), ¢naBoH. [loHsiTHE O MUTMEHTaX IBETOB, (PYKTOB U AT0J (AaHTOIIMAHMIBI:



NeTaproHUIUH, TUaHUANH, AeNbPUHUANH). 3aBUCUMOCTh OKPACKH AHTOLIMAHUIOB OT
pH cpenpr.

48.TIsaTuuseHHbIe TETePOLMKIIBI ¢ IByMs rerepoaromamu. OKcas3oj, THa30j, MUPa3osl U
UMUAA30J. ODJEKTPOHHOE CTPOCHHE, TpaHH4YHas CTPYKTypa, apOMaTUYHOCTb.
OcHOBHBIE ¥ KHUCJIOTHBIE CBOWMCTBA, pEAKUMU 3aMELICHUS ¢ TMPUCOCTUHEHHUS.
buonoruueckoe 3HaueHUE MPOU3ZBOIHBIX: BUTAMHUHBI, MEHUIWUIMH, HOPCYIb(]azod,
TUCTHIWH, TUCTAMUH, HYKJICHHOBBIE KUCIIOTHI U JP.

49.IllecTruneHHbple TeTEPOLUKIBI C ABYMs rerepoaromMamMu. Jluaszuuel: nupunazud (1,2-
muasuH), nupumuand (1,3-nuasun), nupasud (1,4-nua3uH). DJIEKTPOHHOE CTPOCHHUE,
IPaHUYHBIE CTPYKTYPhI, apOMaTUYHOCTh. OCHOBHBIE CBOMCTBA M PEAKLIUU 3aMEIICHNUS,
pEaKIMOHHAsg CHOCOOHOCTh. BHOJOrMYEeCKHM AaKTUBHBIE MPOU3BOAHBIC MUPUMMIUHA
(BUTAaMUHBI, HYKJIEMHOBBIE KHUCIOTHI). [lupumuanHOBBIe OCHOBaHUs: ypauui (2,4-
JTUOKCH-TIUPUMUINH), TUMUH (5-MeTHI-2,4-THOKCU-TIMPUMUJINH), TTUTO3UH (4-aMHHO-
2-OKCUMTUPUMUIUH). JIakTUM-JIaKTaMHasi TaAyTOMEPHSI.

50.ITypun, apoMmarndeckas CBsI3b MU apOMaTHYHOCTh. OCHOBHBIE KHCIIOTHBIC CBOWCTBA,
peakIuy 3aMeIIeHHUs, B3aUMOCBS3h MEXIY ITYPHHOBBIMA OCHOBAaHUSMH (aICHHUH-6-
AMUHOIYPHH, TYaHUH-2-aMHUHO-0-OKCHITYPHH, KCaHTUH-2,6-THOKCHUITYPHH,
TUTIOKCAHTUH-6-0OKCHITYPHH) ¥ MOYEBON KUCIOTOMH (2,6,8-Tprokcunypun), [Torstue 06
ankanmougax. Kodeun (1,3,7-TpumMeTUIKCaHTUH), T€OOpoMuH (3,7-AMMETUIIKCAHTAH),
teopuuiuH (1,3-AMMETUIKCAaHTHH).

ITPOI'PAMMA
6CMYRUMEIbHO20 IK3AMEHA 6 ACRUPAHMYDY
no aucuunaInte «Opranuyeckas XuMus»

BBE/IEHHUE.

Opranuyeckass XuMUs U €€ MECTO CPEIU APYTUX XUMUYECKUX AHMCIUIUINH, CBS3b C
OpyruMu HaykaMu. OpraHudeckue COeAUHEHUs B TPUPO/IE.

CocTtaB ® CTpoeHHE OpraHuYecKux coeauHeHuil. CTpPyKTypHbIE (DOPMYIIBI.
I'omonorus. M3omepus. IIpuHOMIIBI pallMOHAIBHOM HOMEHKIIATYPBI U 3aMECTUTEIIBHOMN
HomeHknaTtypsl MFOITAK.

Tumbel XUMHYECKHX CBSI3€M B OPraHMYECKUX COenuHEHUsX. Dusnueckue
XapaKTePUCTUKHU CBSI3EH: SHEPTHUSI, IJIMHA, TTOJSPHOCTD, MOJISIPU3yEMOCTb.

OcCHOBHBIC TOHSATHS CTEPEOXMMHUHU. J[Ba THUIA MPOCTPAHCTBEHHOM HM30OMEPHUHU:
MacTepeoMeprss W DHAHTUOMEpHSA. XHUPAJIbHOCTb, YCIOBHUS [Jii €€ BO3HUKHOBEHWUSI.
Onrtuueckass aKTUBHOCTh COCIUHEHUN C XHUPAJIbHBIMH MOJIEKYJIaMU. DHAHTHUOMEPHI,
pauematbl. CrnocoObl  M300pa)XXe€HUsI  MPOCTPAHCTBEHHOTO  CTPOEHUS  MOJIEKYII:
KJIMHOOOpa3Hble mpoekiuu, ¢hopmyiasl HeioMena u mpoekiuonHbie (popmyinsl Duiiepa.
[IpaBuna monp30BaHus WMHU. AOCONIOTHAsT U OTHOCUTEIbHAss  KOH(UTYyparus.
Kondopmarus, ee ormuune ot konpurypanuu. Kondopmepsr.

AcummMmerpuyeckuii atoM. OpraHn4eckue COeTMHEHUSI ¢ OJHUM aCUMMETPUYECKUM
atoMmoM  yraeponaa. Ilpunnunel  R,S-Homenknatypel.  CoenuHeHHss C  JIByMs
acuMMeTpuieckuMu aromamu. [lonsitue o me3o-popmax. Tpeo-, 3puTpo-HOMEHKIIATYpa
KaKk Ccroco0 OTOOpakeHHs OTHOCHUTEIHbHON KOHQUTYpaIlluu JUACTEPEOMEPOB C IBYMS



ACUMMETPUYECKUMH aTOMaMHU. JHAHTHOMEPBI C OChI0 XUPAJIBHOCTH HA MPUMEPE AJNICHOB
u 1udeHOBBIX KHUCIOT. [I1ocKOCTHas XWpanbHOCTh HA TMpUMEpe Mapa-IUKIopaHOB.
DOneKTpoHHBbIC (MHAYKTUBHBIA W ME30MEPHBIN) W TPOCTPAHCTBEHHBIE 3P EKTHI B
MOJIEKYJIaX OPraHUYECKUX COCITUHEHUMN.

Knaccudukanuss peareHTOB u peakiuil. MexaHU3Mbl OPraHUYECKHX PEAKIIHil.
[TosiTHE O NPOMEKYTOUHBIX 4YAaCTUIAX, IEPEXOJHOM COCTOSHUHU, SHEPTETUYECKOM
npoduie peakIuy U ee SHepreTHIecKkoM Oanance. KnneTndeckuii u TepMOIMHAMUICCKUAN
KOHTPOJIb PEAKIIAM.

[IpocTpaHCTBEHHBII aCIIEeKT MIPOTEKAHUS OpraHUYECKUX peaKuum:
JIMACTEPEOCETICKTUBHBIC U YHAHTUOCEIEKTUBHBIC PEAKIIUU. DHAHTHOMEPHBIN U30BITOK KaK
KOJIMYECTBEHHAsI XapaKTePUCTHKA SHAHTHOCEIIEKTUBHOCTH MpoLIecca.

OcHOBBI MeTola MOJEKYJIspHbIX opOutaieit (MO) i MoJieKyl OpraHuyecKux
COCIMHEHUM, COJIEPKAIUX TT-CBsI3U. MoJeKysipHble T-opOuTanu 3TuieHa, 1,3-0yraiuena
U BBICIIMX IOJMEHOB, O€H30ja, pajuKaia, aHWOHA M KaTHOHA aJUIUIBHOTO THMa, 2,4-
MEHTAJUCHWIBHOTO paaukana. [IpUHIUI KECTKMX W MITKUX KHCIOT W OCHOBAaHUH
(OKMKO).
1. DPUSUYECKUE METOAbI UCCJIEJOBAHUSA
B OPTAHUYECKOH XUMHH.

O6miass  xapakTepucTuka  (PU3MKO-XMMHUYECKUX  METOJOB, OCHOBAHHBIX Ha
B3aMMO/ICUCTBUU U3JIyYEHHUS C BellecTBOM. CieKTpalibHbIEe U TU(PPAKIIMOHHBIC METO/IBI.

Konebarenbnascnexktpockonusi:  mpupoga  HWK-cmektpoB, mnpaBuna  oTbopa,
XapakTepucThuueckue 4actoTsl mnoriomieHus. KP-crnektpockonusa. Bo3moxnoctn HK-
crieKTpockonuu ¢ npeodpazoBanueMm Dypoe. [IpencraBiennst 0 TEXHUKE SKCIIEPUMEHTA U
MeTonax npuroTtosyieHus npod B MK-cnexkrpockonum.

OyHKIMOHAJIIBHBIA aHAJIW3 HAa OCHOBE XAPAKTEPUCTUUYECKUX 4YACTOT: QJIKAHBI —
XapaKTEPUCTUYHOCTH Kosiebanuit csizeit C-H, HexapakTepuCTUUHOCTh KOJIeOaHUM CBsI3EH
C-C; ajkeHbl — XapaKTEPUCTUYECKUE YACTOThI, 3aBUCHUMOCTh YaCTOThl BAJIEHTHOTO
kojiebanusi C=C OT pa3iuuHbIX (PAKTOPOB; AIKUHBI, APOMATUYECKUE COCIUHECHUS —
XapaKTEpUCTHYECKHE  4YacTOThl, (opma  KoneOaHW  apOMATUYECKOTO  KOJIbIIa,
nedopmanrionssie konedanus C-H; kapOOHUIBbHBIE COCAMHEHUS — XapaKTEPUCTUUYECKHE
Y4acCTOTHI, BIUsIHUE conpsikeHns cBsa3ell C=0 ¢ ApyruMu KpaTHBIMU CBSI3SIMHU.

DNEeKTpOHHAs! CIIEKTPOCKOMNUS B YIbTPAPHUOJIETOBOM M BUIUMOI 00JaCTsIX: MpUpOIa
CIIEKTPOB, THUIIBl DJIEKTPOHHBIX MEPEXOJO0B, TMOHIATHE O XPOMOGOPHBIX TPYIINaX.
[IprimMeHeHusT 3NEKTPOHHOW CIEKTPOCKONMU B OPraHUYECKOW M AJIEMEHTOOPTaHUYECKON
XUMHUH.

Cnextpockorust SIMP. MarauTtHbele CBOWMCTBAa aTOMHBIX saep. AHcamOIb saep B

CTaTUYECKOM MArHUTHOM moJyie. flnepHble 3€€MAHOBCKME YPOBHHM, HUX HACEIEHHOCTH,
YCJIOBHE PE30HAHCA, MAKPOCKOIMMYECKOE HamMarHnuvmBanue. Peructpanus criekrpos AMP
B PEKHMME HENPEPHIBHOM PA3BEPTKU U B UMITYJIbCHOM PEXKUME.
MarauTtHOoe 3KpaHupoBaHue sjuep. KoHcTaHTa 3KpaHMpOBaHHS M XUMHYECKHUM CHBUI.
OTAJIOHNPOBAHKUE CHEKTPOB. YCIOBUS MOJNYYEHUS CIEKTPOB BBICOKOIO pa3peIICHUS.
[IpsiMOe M KOCBEHHOE CIMH-CIIMHOBOIO B3aMMOJECHCTBUs. Penakcanus, BpeMeHa CIIUH-
PEETOYHON Y CIUH-CITMHOBOW penakcaiuu. OTHOCHUTENIbHbIE NHTEHCUBHOCTH CUTHAJIOB.




[llkana xumuaeckux caBuros H B opranMueckux coeuHeHusX. Xumuueckue capuru 2C
JUTSI OPTAaHUYECKUX MOJICKyN. BrusHue ¢usmuecknx (akTOpoB Ha SKPAHHPOBAHUE SACP:
JMaMAarHUTHBIA M TAapaMarHUTHBIA BKJIAJbl B KOHCTAHTY JKPAaHUPOBAHMUS, BIHSIHUE
MarHuTHOW aHW30TPOINUHU, dP(EKT KOIBIIEBOTO TOKA, BIUSHUE AJICKTPUYECKOTO MO U
MEXMOJICKYJIIPHBIX B3aUMOJICHCTBUHN, H30TOIMHBIE I (HEKTHI.

XUMUYECKUE CIABUTH U CTPOCHUE MOJIEKYJ. XapaKTEPUCTUYHOCTh XUMHUYECKUX CJIBUTOB,
AMIIUPUYECKHUE TTPABUIIA UX OIEHKH MO aIJIUTUBHBIM CXEMaM.

XHUMUYECKAs] U MarHuTHas SKBUBAJIICHTHOCTH SIJEP, CUMMETPUS U XUPAIBHOCTh — HX
nposiBieHus B cnekrpax SMP. BrisiBaeHHEe TOMOTONHBIX, HHAHTHOTOIHBIX U
IUAacTepeOTONHBIX rpymm 1o crekrpam AMP. KoHcTaHTBI KOCBEHHOTO CIMH-CIIMHOBOIO
B3aumozeiicteust (KCCB) "Juy u ctpoenune monekyn. Crnektpel AIMP mepBoro mopsiaka.
CnunoBsie cucrembl AX, AX,;, AXn, AMX. IlpocTeie mnpaBuia MYJbTUILUIETHOCTH.
Cuektpsl SIMP ¢ MarHUTHO HedKBUBaNEHTHbIMM sapamu AAXX! u AAMMIX.
OTKJIOHEHUS OT MPABUJ IEPBOTO MOPSAIAKA I CHIIBHO CBSI3aHHBIX cucTeM. CriekTpel AB u
ABX. Cnun-crimHOBOE B3aumopelicteue *H ¢ gapyrumu sapamu. OTHOCHTENBHBIA 3HAK
KCCB.

FemuHanbHble 2Jnn, BULOMHATBHBIE SJyy u  nmanpame KCCB  koncranter H-C-H.
3aBucumocTh BulMHAIBHBIX KCCB or aByrpanHoro yria (kpuBas Kaprmyca) u ee
UCIIONIb30BaHKe B KoH(GopManroHHoM ananuse. Koncranter CCB BC-1H.

JIBOITHOI TOMOSIIEPHBIN U TeTEPOSAEPHBINA pe3oHaHC. D(PPEKTh TOTAIBHOIO MAarHUTHOIO
pesoHaHca (cnuHOBas pasBsaska) B chektpax SIMP-'H u  SIMP-BC-{*H}. Snepusiii
adext Opepxaysepa (S130). OcoOEHHOCTH TOMO- U TETEPOSIEPHBIX cucTeM. DakTOphI
YBEIUYEHUS] UHTEHCUBHOCTEN curHaioB. [Ipumenenns A0 i u3ydeHHs] CTPOCHHUS U
KOPPEKTHOTO OTHECEHUSI CUTHAJIOB.

XvuMHuuecku MHAynupyemas auHamudeckas nosspusanus saep (XUATTA). Ocobennoctu
npumeHennss XU s nzyyenns MexaHu3ma TOMOT€HHOTO TMIPUPOBAHUS AJIKEHOB U
ankuHoB. JluHamuueckas cnektpockonust IMP. M3ydenne oOpaTuMbIX peakiiuii epBOTro
MOpsIIKa U MEKMOJIEKYJISIPHBIX peakinii oOMeHa. Bpaienue Bokpyr mpoctbix cBsazeit C-C
1 "4yacTUYHO JBOMHBIX" CBA3EH, MHBEPCUHU Y aTOMOB a30Ta u ¢ochopa, MHBEPCHS LIUKJIIOB,
BaJICHTHAs] TayTOMEPHs, KETO-CHOJbHAs TAayTOMEpHUs, MEXMOJICKYJSIPHBIM MPOTOHHBIN
O0OMEH.

Macc-cnektpomeTpus, o0nacTh ee NpUMEHEHHs. Tumbl Macc-CHeKTPOMETPOB,
OCHOBHBIE y37bl pubopa. Pa3pemaromas cnocoOHOCTh. Macc-CieKTpbl MOJ0KUTETbHBIX
U OTPUIATEIIbHBIX HOHOB.  Macc-ClieKTpoMeTpHsl BBICOKOTO paspenieHusi. CrocoOb
MoHM3auu. MOJEKYJSIpHBIH MOH U ero (pparmenTarus. Bug macc-crnektpa. Xpomaro-
MacC-CIIEKTPOMETPHUSI.

MeTtoabl yCTaHOBJICHHS 3JIEMEHTHOTO COCTaBa COEAUHEHUS B CIIEKTPE HA OCHOBAHUU
JAHHBIX TI0 TPHUPOJTHOMY COJICPKAHUIO CTAOMIBHBIX M30TOMOB 3JIEMEHTOB IO KJIACTEPY
MUKa MOJIEKYJISIPHOTO MOHA.

2. AJIKAHBI.

Ipupoga C-C u C-H cpaseii, sp’-rubpuamsanus aroma yriepopaa. IIoHsaTue o
koH(popmarusx ankaHoB. Kondopmaiuu stana, npomaHa u OyrtaHa. IIpoekinoHHbIe
dopmynsl  HbtomeHna. Onepretudeckas auarpaMma KOH(GOPMALMOHOTO  COCTOSIHUS
MOJIEKYJIbl ankaHa. [IpupojHbIE MCTOYHHUKKA alKaHOB. MeEToAbl CHUHTE3a ajlKaHOB U3



AJIKEHOB, aJJKMHOB, aJIKWJITaJOT€HUA0B, METALIOOPTaHUYECKUX COECAUHEHHM, aJIbJIETUIOB,
KETOHOB U KapOOHOBBIX KUCJOT.

XUMHUUYECKHE CBOMCTBA AJIKAHOB. ['alOreHMpoBaHWE AJKAHOB. MEXaHU3M pEaKIHH.
PernonanpaBiieHHOCTh TaJIOT€HUPOBAHMSI PA3BETBICHHBIX alKaHOB. OTHOCHUTEIbHAS
CTaOMJIBHOCTh AJKWJIBHBIX pajukanoB. CHocoObl perucrpauuy ajdKWIbHBIX PaJIUKajoB
(BI1P, SMP). CynbdoxnopupoBaHre ¢ HUTPOBAHUE aJIKAaHOB. TEePMUYECKUA U
KaTaTUTUYECKUI KPEKUHT aJIKaHOB.

[loBeneHue anKkaHOB B CYNEPKUCION cpelie, MOH METOHMS. IOHHBIE peaklK alKaHOB:
JEUTEPOBOJOPOAHBIA OOMEH U raJIOTEHUPOBAHKE B CYTIEPKUCIION cpefe.

3. AJIKEHBI.

I[Tpuposa ABOMHOM YIJIEpOA-yYIIEPOJHON CBA3H, SP>-rHOPUIM3ALs aTOMa YIJIEPOJa.
['eomerpuueckas uzomepusa. luc-, Tpanc- u Z-, E-Homenknarypa. Psn crabunsHOCTH
AJIKEHOB, BBIBEJICHHBIN Ha OCHOBE TEILIOT THAPUPOBAHMS.

MeTonbl CHHTE3a aJKEHOB M3 AJKWITAJIOT€HUJ0B U CHUPTOB. CTEpEOCEIEKTUBHOE
BOCCTaHOBJIEHHE aJIKMHOB. CHHTE3 aJIKEHOB TEPMOJIU30M YETBEPTHUYHBIX AMMOHHMEBBIX
coneit (I'opman), N-okcugoB Tperuunbix amMuHOB (Koym) u kcantorenatoB (YUyraes) .
Mertonasl pervo- u crepeocenekTuBHOro cozaanusi C=C cBsi3u Ha 6a3e wimnoB docdopa
(metonbl Burtura u Ysacsopra-XopHepa-OMMOHCA). PEernocenieKTUBHBIN CUHTE3 aJIKEHOB
n3 rto3wiryapasoHoB (Iammupo). CTepeoceneKTUBHOE BOCCTAHOBJICHHE  AJIKMHOB.
BoccranoBnenue kapOOHWIIBHBIX coeAMHEHU 1o Mak-Myppu.

['ereporenHoe TUAPUPOBAHUE, KaTaau3aToOpbl IMpoiecca (METaUIbl, OKCHJIBI,
cMelaHHble OKCUbl). DOopMBI KaTamM3aTOpPOB: MEJIKOJIUCIIEPCHBIE METaUIbl (YEpHH,
katanuzatop PeHes), komoumneie cuctemMbl (Hukens Pl u P2), HaneceHHble
KaTaJIn3aTopbl. [ MaApupoBaHueE MpU BHICOKOM W HU3KOM JaBJIEHUH.3aBUCUMOCTb CKOPOCTH
U CTEPEOXMMHH TMpolecca TUAPUPOBAHUS OT MPUPOMABI KaTaau3aTopa U CTPOCHUS
cyocrpata. CenekTuBHOCTD TuApupoBanus. [loHsaTre o rantoGuIbHOCTH.

[ToGounble peakuuu B mpouecce rufpupoBanus C=C-cBsi3eil: THAPOreHOIN3 IPOCTHIX
ceseit C-N, C-O, C-Cl. Hcmomp3oBaHWE THIPOTEHOJM3a B CHHTCTHYECKHX IIEISIX.
Karamntuueckue sapl.

["'oMorenHoe ruapupoBaHue ankeHoB. KaTanu3aTopbl 1 MEXaHHU3M IpoLecca.

Perno- u cTepeoceneKkTMBHOE TMPHUCOECIMHEHHE TUAPUIOB Oopa K  ajKeHaM
(runpobopupoBanue). Mexanusm u crepeoxumusa. CeneKTUBHBIE THUIPOOOPUPYIOIINE
arenTel (aucuamui- u Tekcmibopansl, 9-BBN). O6patumocts THUApPOOOpUpPOBaHUS,
M30MEpU3aLMS ANKWIbHBIX Tpynn. CUHTE3 ajlKaHOB, CIUPTOB, AJKWITAIOTEHUIOB C
MOMOUIbI0 OOPOOPraHUYECKUX coenuHeHU. BoccTaHoBieHre (yHKIIMOHAIBHBIX TPy
nubopanom.OrpaHUYeHUS METOJOB THUAPUPOBAHUSA M THUAPOOOPHUPOBAHUS, CBSI3aHHBIC C
HaJgu4IreM (PYHKITMOHAIBHBIX TPYII B MOJIEKYJIE.

OnexTpouiIbHOE MPHUCOSAMHEHHWE K ajKeHaM TaJOTEHOB M TaJIOT€HOBOJIOPOIOB.
Mexanusm peakiuu. OOpa3oBaHHE ‘‘MOCTHKOBBIX® WHTepMenuaToB. CTepeoxuMus H
PETHUOCEIIEKTUBHOCTh NTpucoennHenus. [IpaBuno MapkoBHukoBa. Peakiiuy conpssKkeHHOTO
OPUCOCIUHEHUSA, TMEPErpyNIUpOBKY aAJKUJIBHBIX KAaTHOHOB. ['MupaTanusi ajiKeHOB.
VYcaoBus U npakTUUeckoe mpuMeHeHue. [ MapoKCuMepKypupoBaHHUE alKEHOB KaK METO
CUHTE3a CIIUPTOB (MEXAHU3M U CTEPEOXUMHUS).



cuH-I'MAPOKCUIIMPOBAHUE AJIKEHOB [0 JWOJIOB. PeareHThl T'MApPOKCUIMPOBAHUS.
MexaHu3M  CuH-TUJPOKCUIIUPOBAHUA. DMOKCUIUPOBAHHUE aAJKEHOB MEPKUCIOTaMHU.
DONOKCUIUPYIONINE areHThl: HAAYKCyCHas, TPU(PTOPHATYKCYyCHAs, M-XJIOpPHAIOCH30MHas
(MCPBA) xucnotsl, Auokcupanbl. [ToHsTHE 00 YHAHTHOCEIEKTHBHOM 3TOKCUINPOBAHUN
TPET.-OyTHITHAPONIEPOKCUIOM B TMPUCYTCTBUM THTaHOBOro temiuiata (Illapmmecc).
Kucnotsslif 1 OCHOBHOM KaTaiu3 THUAPOIU3a 3MOKCUI0B (okcupaHoB). Karaimutudeckoe
OKHUCJIEHHE 3THIIeHA B aueranpaerun (Bakep-nponecc). Peakunu ruapodopMuiinpoBaHus
ankeHoB. [IoHsATHE O METaTE3UCE ANKEHOB.

O30HONN3 aJIKEHOB, MEXaHU3M peakiuu. OKUCIUTEIbHOE U BOCCTAHOBHUTEIBHOE
pacIIEIJIEHUE 030HUIOB.

PanukanbHble peakiuu — ankeHoB. [IpucoenuHeHue OpOMHUCTOrO  BOJOpPOA,
CEpOBOJOPOJA U THOJOB MO KPaTHOM CBSI3U. AJUTMIIbHOE rajoreHupoBanue no Llurnepy,
MEXaHU3M PEAKIIHH.

KapbGenst - dactuisl C  JBYXKOOPJMHUPOBAHHBIM  YIJIEpOAOM.  MeTob
TEHEPUPOBaHUS KapOCHOB U AUTAIOKapOeHOB. CTPOECHHME CHUHTJIETHBIX W TPUIUICTHBIX
kapOeHoB. llpucoenunenue »Tux 4actul] K ainkeHaM. CTepeoxXxuMusi MPUCOCIUHCHUSI.
[Tonsitue o kapOenouaax. [Ipucoennnenne kapoenonaos k C=C ca3m.

Karanmutnueckas nmonmmMepusauy ajikeHOB Ha KatanusaTopax L{urnepa-Harra.
4. AIKAJJMEHBI.

Tunsl nueHoB. CpaBHEHNE YCTOMUYMBOCTH IUEHOB PA3HBIX TUIIOB.

1,3-Ankanuensl. MeToabl CHHTE3a COMNPSDKEHHBIX JUEHOB. KpeKuHT aikaHoB,
neruaparanus auosoB. Kpocc-coueranne kak meron cuHTe3a 1,3-mueHoB. CtpoeHue
OyranueHa-1,3, conpspkeHue ABOHHBIX cBszeit. m-MO 1,3-Oyraanena.
lNanorenupoBanre u rtuaporanoreHupoBanue 1,3-nueHoB. MO-aJUIUIBHONW CHUCTEMBL.
AnmnmuneHOoe ywactue, amnuwi-katuoH. 1,2- u  1,4-Ilpucoenunenue »neKTpoUIbHBIX
areHToB K 1,3-muenam. IloHSTHE O KMHETMYECKOM W TEPMOJAMHAMHUYECKOM KOHTPOJIC
peakiuii AMeKTpoduabHOro TpucoeauHeHns K 1,3-aqueHam. OcoOEHHOCTH XUMHUYECKHUX
cBOMCTB 1,4-guenHos, 1,5-nuenoB (neperpynnupoBka Koyna).

[ToHsiTHE O CHHXPOHHOM MPOLIECCE U TMEPULIMKIUYECKUX peakiusax. Konuenmms
COXpaHEHUs1 OpOUTATIbHOM CHUMMETPUM W TEOpHUs TpaHUYHbIX opOutaineil. [lonstue o
B3MO u HCMO pearenta u cummeTpusi 3tux opourtaneit. Knaccudukamus MO no uuciy
y3J10B: Tonojorust Xokkeyst 1 Mebuyca. OpOuTanbHbIN KOHTPOJIb B 3JIEKTPOLIMKINYECKUX
peakIusax 3aMblKaHUS W PACKPBITHS LHKJIA, WHUIMUPYEMBIX TEPMHUYECKH U
doToxumuyecku. CTepeoXuMHUECKUE TIPABIIIA JJIS DJIEKTPOITUKINISCKUX PEAKITUH.
Peaknuu nwmxmonpucoenuHenus W ux  kinaccudukanua. KoHTponbs opOuTanbHON
CUMMETPUU B TEPMUYECKUX U (HOTOXMMHUYECKMX peakmumsx [4+2]- u [2+2]-
IUKJIONPUCOETUHECHHUS.

Peakiusa  [{unbca-Anbaepa Kak oJHa M3 “‘MOIIHBIX  peakumit”  ([4+2]-
[UKJIONMPUCOCIUHEHNE) JUIsl CO3JaHUsl MIECTUWICHHOTO mukia. Jluen m aueHodumn. o-
XWHOAMMETAHbl B KayeCTBE JHMEHOB, UX TIeHepupoBaHue. Tumnbl peakuuu Junsca-
Anpaepa: kapOo-peakius, reTepo-peakius, 1,4-1uKI0dTuMUHIpPOBaHuE. PeTpo-peaxiius.
Karanu3 B peakuumn qunbca-Anbrnepa. Crepeoxumus peakuuu Jlunbca-Amnbpaepa, 3HAO-
npaBWio. PernocenekTUBHOCTh MUKJIONPUCOCAUHEHUS B ClIydyae HECUMMETPUUYHBIX



JTMEHOB W AueHO(UIIOB. PermocenekTuBHOCTh TeTepo-peakiuu. I[loHsTue o eHoBou
peakunu Amnbaepa.

[Tonumepu3aiusi aakeHOB M JIUEHOB (MOHHBIM, paguKaIbHBI U KOOPJIWHAIIMOHHBIH
Mexanu3M). CtepeoperyisipHbie noaumepsl. M30mpeHoBbIN Kaydyk.

AJleHBl U KyMYJIEHBI: OCOOCHHOCTH MPOCTPAHCTBEHHOTO CTPOECHUS, HU30MEpHU3aIlusl.
I'uapupoBanune.  DnekTpopuIbHOE  MPUCOCIAMHEHHE K  ajUleHaM:  THUjApaTtaius,
MPUCOEIUHEHHUE XJIOPOBOIOPOAA.

5. AJIKUHBI.
[Ipupona TpoitHON  CBsI3M, Sp-rUOpuau3anus. MeToapl CHHTE3a  aJIKHHOB.
DnexkTpopuibHOE IIPUCOEITUHEHUE K AJKUHAM. l"anorennpoBanue u

TUAPOrajJOreHUPOBAHUE AJTKUHOB. MEXaHU3M M CTEpEOXUMUs peakiuu. BoccranoBieHue
AJKUHOB 1O LHKC- W TpaHC-adkeHoB. ['maparamus ankuHoB. CpaBHEHHE pPEaKIUOHHOMN
CIIOCOOHOCTH QJIKHMHOB M QJIKEHOB B PEaKUMIX 3JIEKTPOPUIBHOIO IMPUCOETUHEHMUS.
HyxneodunpHoe nprcoeAMHEHNE CIUPTOB, CHHTE3 BUHUIIOBBIX 3(DHPOB.

CH xucnotHocth ankuHOB-1. [lomydeHue MUTHEBBIX, HATPUEBBIX, MATHUEBBIX U MEIHBIX
MIPOU3BOAHBIX aKMHOB-1. VIX mpuMeHeHue AJid CUHTEe3a BhICIIMX aJIKUHOB. KoHaeHcanus
ankuHOB-1 ¢ anpaerngamu U KetoHamu 1o PaBopckomy. [losyyeHune mponaprusioBOTO
cnupta u OyTuH-2-nuona-1,4 mo Penme.

['unpoOopupoBaHre aJKMHOB, CUHTE3 AJIbJETHIOB.

ALleTWICH-AUICHOBAsT IeperpynnupoBka. (CMeEIIeHHe TPOWHOW CBSI3M B KOHIEBOE
NOJIO)KEHUE  anKuHA. OKHUCIMTENbHAas KOHACHCALMS TEPMUHAIBHBIX aJKHHOB B
OpUCYTCTBUM cosied Meau. Kpocc-coderanwe apuirajJoreHusioB € TEPMHUHAIBHBIMUA
ankuHamu (CoHorammpa).
[{ukioonuromepusanus aaIKuHOB.
6. TAJIOI'EHAJIKAHBI, HYKIIEO®PNJIBHOE 3AMEIIEHUE
Y HACBIIIEHHOI'O ATOMA YIJVIEPOJIA.

Peakuun Hyki1€0pMIBHOTO 3aMEIICHUs] Y HACBIIIEHHOTO aroMma yriepoja Kak MeToJ
CO3JaHusl CBA3EH YIepoA-yIriiepo, yriaepo-TalloreH, yriaepoa-a3oT, yriepoa-pocdop.
Knaccudukanus MexaHW3MOB HYKJICO(DHIBHOTO 3aMElIeHHs] Y HAaChIIIEHHOTO aToMa
yraepoaa (Sn1- u Sn2-mexanusmbl). OCHOBHBIE XapaKTEPUCTUKUA OMMOJNEKYISPHOTO U
MOHOMOJIEKYJISIPHOTO MEXaHU3MOB.

3aBUCUMOCTh MEXaHU3Ma PEAKLMHU OT CTPYKTYpbl UCXOJIHOTO coenuHenus. [lonsarue
HYKJICOPUIBHOCTA U (PAKTOPBI, ONpPENEsIone HyKJIeo(pUIbHOCTh peareHTta. [IpuHuun
KMKO. Ponb pactBoputens B Sy1- u Sy2-mporieccax.

Peakuuu nyxneoduabHOro 3amenieHust Sy2-tumna. Kuneruka, crepeoxumust.

[Tpumepsl peakuuii: MOJyYeHHE aMHUHOB, HUTPHIIOB, 3(UPOB KapOOHOBBIX KHUCIOT,
IPOCTHIX 3PUPOB, THOADUPOB, ANKWITAIOTCHUIOB, HUTPOCOSINHEHUN U IPYTUX KIIACCOB
OpraHMYECKUX COeIMHEHUN. AMOuIeHTHble aHMOHBL. KuHeTnka u crepeoxumust Sn2-
peakimii. BrusHue CTpoeHus paauKaia, yXOnUsImied TPYHIbl HUCXOJHOTO cyOcTpara u
IPUPOJIbI PACTBOPUTEIIA HA CKOPOCTh peakunu. Mexda3Hblil KaTanu3 B Sy2-Tpolieccax.
MeTo/bl CHHTE3a ATKUITAIONEHU OB (QJIKWIXJIOPUIOB, OPOMUJIOB, HOJIUIOB U (PTOPUIOB)
U3 CIIUPTOB, AJIKEHOB, aJIKAHOB, APYTUX aJKUITAIOT€HUIOB, ANKWICYIh()OHATOB U Ap.



Peakuuun Syl tuma. Kunetuka, crepeoxumusi. 3aBUCUMOCTh Syl-Tipoiiecca oT MpUpoOabI
paaukana, yXosmieh rpynmbsl U pactBoputens. KapOokatnonsl, (hakTopkl, BIUSIONINE HA
UX ycToiunBOCTb. [leperpynnupoBku KapOOKaTHOHOB.

OnextpoduiabHbIA KaTtamus B Syl-peakiusax. [loHaTre o MOHHBIX mapax. THIBI HOHHBIX
1ap U UX pojb B PEAKIUAX HYKICOPUIBHOTO 3aMEIIICHHUS.

BuyTtpumonekynsipHas paavkaibHas [UKIW3alUs alKeHWI- U aJKEHUJTAJIOTEHU 0B
1o/ ICCTBUEM TPUOYTUIOJIOBO-THAPHUIA.

7. METAJINIOOPTAHNYECKHUE COEAUEHMUSI.

JIuTnii- © MarHUMOPraHNYECKNE COCTMHEHUS, UX TTOJIYYEHUE U3 OPTAaHOTAJIOTEHUIOB U
Mertaia. Mcnons3oBanue Marausa Puke s cMHTE3a MAarHMMOPraHWUYECKUX COETMHEHUM.
[TonydyeHne JUTUHOPraHMYECKUX COCOWHEHHM pEaklUed OpraHorajoreHuJoB U
OJIOBOOPTAHUYECKUX COCOUHECHHM C JINTHHANIKWIaMH. 3aMElICHHE aroMa BOJ0pOJa
OpraHMYecKux cyocTparoB Ha JnuTud (peakuus MetaummpoBanus). I[llkama CH-
KHCIIOTHOCTHU YTJIEBOAOPOIOB.

CrpoeHnne JUTUAOPTAHUYECKHAX COCIMHEHNN: KJIACTEPHI. Crpoenne
MarHuopraHnyeckux coeanuennil. Papuosecue lllnenka.

Peakiiun nuTHil- W MarHMMOPraHUYECKUX COCIMHEHHN C BOJOM, KHCIOPOAOM,
JTUOKCHUJIOM YTJepo/a, aibACTHAaMHu, KETOHAMHU, CJIOXKHBIMUA 3(GUpaMH, HUTPUIAMH,
AMOKCHUAaMU, OpTO-3UpaMU, TPETUYHBIMU aMUIaMHU.

[Tonyuyenue ankunden3o0i0B 1o Bropuy-®urrtury u OudeHnios no YibMaHy.
Menpoprannueckre peareHTbl B cuHTe3e. [lomydeHue nuTUi-THAIKUIKYIpaToB. X
ctpoenue. KympaTel HU3IIEr0 TNOpsAKa: TOMOKYIpaTbl ['WiMaHa, Te€TepOKYIpaThI.
Kynpatel Beicmiero mnopsiaka: HOHAHOKYINpAaTbl. Peaknuus JIUTHN-IUAIKUIKYIIPATOB C
anpaerugaMu.  Peakumu ¢ TaJIOT€HONPOW3BOJHBIMH  pa3iWyHbIX  Tunos, 1,1-
JUTAJIOTCHHUIaMHU, alHJITaIOTeHUIaMH, OKCUpaHaMu, O,B-HenpeleTbHbBIMU adbAeTUuIaMu 1
KETOHAMM.

CrepeoceneKTUBHOCTh COueTaHus ¢ 1-ankeHwiraaorenuaamu. CMelIaHHble KyIpaThl
tuna [R'R?Cu]Li Ha OCHOBE AJKMIALETUICHUOB, AIKOKCHIOB M THOJATOB Meau. Mx
MOJYyYEeHHE M HUCIOJh30BaHUE B CHUHTE3e. Peakuuu Kpocc-coueTaHusi MarHuii-, IUHK-,
0JIOBO- M OOpPOPraHUYECKUX COCIUHEHUUA C OPraHOTaJIOreHUAAMH, KaTaau3upyemble
komruiekcamu  nawtanus  (Xapam, Herumm, Crumie, Cy3yku). OKUCTUTEIBHOE
MPUCOEAUHEHUE - BOCCTAHOBUTEIHHOE DIMMUHHPOBAHUE KaK JJIEMEHTapHbIE aKThl B
peakiusax Kpocc-coueTaHus. CoueTaHHEApWIHOIUIO0B C TEPMHUHAIBHBIMUA aJKUHAMU
(Conorammpa).

8. CIIUPTHI U MPOCTBIE D®UPHI.

OnHoaTtoMHbIE CcOUPTHL. MeToAbl WX TMOJYyYEHUS U3 AJIKEHOB, aJKWITaJOT€HUIOB,
KapOOHUIIBHBIX COSIMHCHHMM, KapOOHOBBIX KHCIOT, CIIOXKHBIX 3(HPOB, OKCHPAHOB.
CaoiictBa ciptoB. CriupThl Kak cnabbie HO-kucnotel. CiupThl Kak ocHOBaHus JIbtonca.

Metoapl MONy4YEHHS OJHOATOMHBIX CIHUPTOB U3 AJKEHOB, AJKWJITaJOT€HUJIOB,
KapOOHUIIBHBIX COCTMHEHUM, KApOOHOBBIX KHUCIIOT, CIIOKHBIX 3(PUPOB, OKCUPAHOB.

3aMeleHne TUIPOKCUIBHOW TPYINNbl CIOUPTOB HA TajoreH IMoJ JCHCTBUEM
raJIOr€HOBOJOPOJOB, TaJIOTEHUJIOB U OKcorajaoreHuaoB ¢ocdopa. PeareHtsl pervo- u
CTEpPEOCEICKTUBHOTO 3aMEIICHUs] TUIPOKCUJIAa Ha TajoreH. Jleruaparanus CIUPTOB,
0o0pa3oBaHKE AIKEHOB U MPOCTHIX 3(PUPOB.



Hyxneodunbusie cBoiicTBa crnuptoB. [lomyyeHue W ucnosiab3oBaHue >PUPOB
HEOpraHMYecKux  Kuciaor  (cepHoii u  ¢docdopuctoii) B  OPraHUYECKOM
cuntese.lleperpynnupoBka TpUATKUIOBBIX 3(PupoB ¢GochopUCcTOil KUCTOTHI B IPHUPHI
ankuiapochoHOBBIX KHCIOT (ApOy30B) Kak TMOCIEAOBATEILHOCTh JBYX PpPEaKIUN
HYKJIEO(UIHLHOTO 3aMEICHUSI.

OxuclieHre NEPBUYHBIX U BTOPUYHBIX CIIMPTOBIO AJIBJIECTUAOB U KETOHOB. PeareHTsl
okuciieHus: Ha 6a3e coenqunenuit xpoma(VI), mexanusm peakiuu. OKUCIEHHUE C TOMOIIBIO
TUMETUICYIb(OKCHIA: TPEBpPAIllEHHE CHUPTOB M TO3WJIATOB B alIbJIETHABl U KETOHBI.
Metonst Modderra (aumukinorekcwikapooauumua) u  CeepHa (TpUPTOPYKCYCHBIN
auruapuya). CUHTE3 apoMaTHYeCKHX ajbJACTUIOB U3 OCH3WITAJIOTeHUIOB 4Yepe3
YeTBEpTUUHbIE aMMOHUEBbIE conu (Commute).

JHerunparaiusi CIUPTOB KaK METOJ MOJTYyYEHHUS MPOCTHIX YPUPOB.

JIByxaTomMHble cnupThl. Meroasl mnonydeHus. (CBOWCTBA BULIHMAIBHBIX JHOJIOB.
Herunparanus 10 1UeHOB. [ IMHAKOH-TMHAKOJIMHOBAs NeperpynnupoBka. OKUCIUTENBHOE
pacuIeIeHHE BULIMHAIBHBIX TUOJIOB (MOAHAS KUCIOTa, TETpaaleTaT CBUHIA).

[Ipocteie a¢upbl. MeToabl cuHTe3a: peakius BunpsiMcoHa, ankOKCUMEPKYpHUPOBaHHUE
AJKEHOB, MEXMOJICKYJIsIpHasi Jerujaparanus crnuptoB, CuHre3 1,4-muokcaHa wu
TeTparuapodypana u3 nuonos. Kucinornoe pacuienienue npoctbix 3gupos. O0pa3zoBaHue
TUAPOKCUTIEPOKCUIOB MNPOCThIX 3pupoB. Kommiiekcsl mpocThiX 3(UPOB C KUCIOTAMHU
JIprounca, coJi TPUATKUIOKCOHHS.

CuHTe3 KpayH-3(pUpOB, UX IPUMEHEHUE B OPTaHUUECKOM CHUHTE3E.

Oxcupanbl. MeToapl HUX MNOJNy4YeHHs. PackpeiTHE OKCHUPAaHOBOIO IMKJIA IOJ
NeNCcTBUEeM HYKICO(MUIbHBIX peareHToB. (MexaHu3M peakiivii, KUCIOTHBI U OCHOBHOM
KaTaJnz).

Tuonel. [lonyuenune W BakHEHIIME CBOWCTBA: KHUCIOTHOCTh, HYKJICO(MUIBLHOCTD,
OTHOILIEHUE K OKUCIUTEISAIM. THo3QupsI, nosydeHue coneit cyiabponus. Unuapl cepsl U ux
peakuus ¢ anpaerugamu (Kopu-YaitkoBckuid).

9. PEAKIIUU DJIMMUHUPOBAHMUA.

Peaknuu B-snumunupoBanus. Kriaccudukaiuss MexaHU3MOB [3-3IMMHUHHUPOBAHUS.
HampaBnenue E2 osnumunupoBanus. IlpaBuna 3aitniesa u  ['odpmana. Daktopsi,
ONpENENAOIME HapaBlIeHUEe 3JIUMHUHHpoBaHusA. Crepeoxumus E2 3aMMUHUPOBAHMS:
cun- 1 anwmu-niponieccbl. Konkypenuuss E1 u Syl, E2 um Sn2 peakuuit. DakTopsl,
BIMAIOIIAE HA 3Ty KOHKypeHIMIo. lcnosp3oBaHue peakuuid 3JIMMHUHUPOBAaHUSA B
CUHTETUYECKON MPAKTUKE ISl IOJTYyYEHUS aJIKEHOB, aJIKUHOB U JINEHOB.

10. APOMATHYHOCTb. APOMATUYECKHUE YIVIEBOAOPO/BI.

[IpombillieHHbIE W JIaOOpAaTOpHBIE ~ METOABI  MOJYYEHHS]  apoOMaTHYECKUX
yraeBoaopoaoB. Katanurnueckuii puopMUHT HEDTSIHOTO ChIPhS U BBIIEJICHUE aPEHOB U3
IPOJIYKTOB KOKCOBAaHMSI KaMeHHOro yris. JlabopatopHbie MeToabl: peakuus Bropua-
Buttura, Tpumepusaius MOHO- U AU3aMELIEHHBIX aJIKUHOB.

Crpoenne Oenzomna. @opmyna Kekyne. CoBpeMeHHBIE NMPEICTABICHUS O CTPOCHUHU
O6enzona. MoiekynsipHble opOuTanu OeH3oJia. AHHYJIEHbl. AHHYJIEHbl apOMAaTHUYECKUE U
Heapomatnueckue. Konnenmuss apomatndHOocTH. [IpaBuimo XIOKkenss sl MPOCTBIX
MOHOLIMKJIMYECKUX AaHHYJIEHOB. KOHIEHCHpPOBAaHHBIE apOMaTUYECKHE YIJIEBOJOPOMIBL:
Ha(TanMH, EHAHTPEH, aHTpalleH, a3yJieH. ['eTepolrKInYecKue NATU- U IECTHUYIICHHbIE



apoMaTH4ecKkue coeauHeHus (rmuppos, QypaH, TuodeH, NUPUAUMH) U UX OCH30-
npou3BojiHble. Kputepun apoMaTUYHOCTH: KBAHTOBOXMMHUYECKUU (CpaBHEHHUE BEITUYUH
SHEPrUM JIeJIOKalu3alldid Ha OJWH P-DJIEKTPOH), TEPMOJUHAMUYECKHUI (TEIIOTHI
TUAPUPOBAHUS), CTPYKTYpHbIH UM MarHuTHBIM. [loHsitue 00 aHTHAPOMATHUYHOCTH.
AHTHApOMATUYHOCTh HAa MPUMEpAX IUKIOOyTaJueHa, aHUOHA LMKJIOMPOINEeHa, KaTUOHA
IUKJIOTICHTaAUCHUITHSL.

ApoMatuueckue KaTuoHbl U aHUOHBI C3-Cg M METOJIbI TEHEPUPOBAHUS FTUX HOHOB.
Konnenuusa apoMaTuuHOCTH U1 3aPSyKEHHBIX YaCTULL.

Karanutuueckoe ruapupoBaHue apeHoB. BoccraHoBieHue OeH30Ma U €ro
npou3BOAHBIX 1O bépuy, BoccTanoBienue mno bepuy Hadranmuuna. Oxucienue
ANKUIOCH30JI0B M KOHJIEHCUPOBAHHBIX apEHOBAO KapOOHOBBIX KHUCIOT, albJETHJIOB,
keToHOB. CBOOOJIHO-paIMKAIbHOE TAIOTEHUPOBAHUE ATKUIOCH30JIOB.

11. PEAKIIU DJIEKTPOPHNJIBHOI'O 3AMEHIEHUA
B APOMATHYECKOM PANY.

Knaccudukanuss peaknuid  apoMaTHYECKOro  3JIEKTPO(UIBHOTO  3aMEILCHHUS.
OOuue mnpeacTaBiIeHUS O MEXAHU3ME pEeaKIuid apoMaTHYECKOro 3JIEKTPO(UIBHOTO
3aMelIeHus], KUHETHYeCKuil n3oTonHblid adekr. [IpeacraBieHne o m- U G-KOMILIEKCaX.
N3oTonHbIii 00MEH BOJIOpOJa KaK MPOCTEHIas peakuus 3AeKTPO(PHIBHOIO 3aMEIICHHUS.
ApeHOHHEBBIE MOHBI KaK MOJENb MEPEXOJHOTO COCTOSIHHUS PEAKIMH AJIEKTPOPHILHOTO
3amenienus. [loctynat XsMMmoH1a. BinsiHue 3amecTuTenss Ha CKOPOCTh U HANpPABJICHUE
anekTpouiibHOTO 3amMenieHus. MHaykTuBHbIE U Me30MepHbIe d(PGHEKThl 3aMeCTUTENCH.
@akTOophl NaplUaIbHbIX ckopocTei. CorjlacoBaHHasl U HECOTJIACOBAHHASI OPUEHTALIMS.

HutpoBanne apomarmueckux coeauHeHnid. Hwurpyromume arenTtsl. MexaHuzm
peakiuu HUTpoBaHus. HuTpoBanue OeH30Jla U 3aMeIEHHBIX OeH30J0B. HutpoBaHue
oudenmna, HapranuHa U Apyrux apeHoB. [lonydyenue nomunutTpocoequnenuit. [lonstue
00 UIICO-aTaKe U UICO-3aMEIIEHUN B PeaKIMi HUTPOBAHMUS.

CynbdpupoBanue apomatuyeckux coenuHenuil. Cynpdupyronme areHTbl. Mexanusm
peakiuu. KuHetnueckuii 1 TepMOAMHAMHYECKUM KOHTPOJIb B PEAKIUSIX CYJIb(PUpoBaHUs
Ha ipuMepe cynbpupoBanus ¢peHona u HadTaauHa. [IpeBpaienus cynbQorpynibl.

["anmorennpoBanue (xJopupoBaHue W OpoMHpOBaHHME) OCEH30JIa W 3aMEIICHHBIX
IPOU3BOJIHBIX OeH3ona. lNanorenupyromue areHTHI. ["asniorenupoBanue
KOHJICHCUPOBAHHBIX apeHOB W OudenHuna. MexaHW3M peakiMu ¢ TMpUpoja
ANEeKTpOoPUIIbHOTO areHta rajoreHupoBanus. HWoaupoBanue apeHoB. [IpousBomHbie
MOJIMBAJICHTHOTO Moa. BBenenue ¢hropa B apoMaTHYECKUE COCTUHECHHSI.

Peakuu ankunupoBanusi apeHoB no ®Opunento-Kpadrcy. Ankunupyrone areHTsl,
MexaHu3M peakiuu. [lomuankwinpoBanue. Peakiuu wu3zoMepuzanmd B Iporieccax
ankunupoBanus o Opunento-Kpadrey. CunTes 1uapuiMeTaHOB U TPUAPUIMETAHOB.

AnwnrpoBanue apeHoB no @punento-Kpadrcy. Anunupyroniue areHTel. MexaHu3m
peakiuu. PermoceneKTUBHOCTh AlMJIMPOBAHUS B O- U M-TIOJOXKEHUS. DIEKTpOoHIbHOE
dbopMUIUpPOBAaHNE AapPEHOB: peareHThl (QOPMUIMPOBAHUS, MEXAaHWU3M peaKIui W
MPUMEHEHHUE UX B OPraHUYECKOM CHUHTE3E.

12. HYKVIEO®NJIBHOE APOMATHYECKOE 3AMEHIEHUE.
OO01mue npeacTaBiICHUsI 0 MEXaHU3ME apOMATHIECKOTO HYKICO(PMIBHOTO 3aMEIICHHUS.



Mexanu3sM npucoenuHeHus-otierieHus (SyAr).  Ilpumepsr  SnAr  peakuuii  u
AKTUBUPYIOLIEE BJHUSHUE BJICKTPOHOAKIIENTOPHBIX 3aMeCcTUTeNieH. AHHOHHBIE [-
KOMIUIEKChl Mel3zenreliMepa M uX cTpoeHue. lMcnosb3oBanue SyAr peakuuii B
OpraHU4YeCKOM CHUHTE3E.

Mexanuszm OTIICTICHUS -TPUCOETUHECHHUS Ha npumepe MpeBpalICHUs
TaJIOTeHOCH30JI0B B (PEHOJIBI U apOMaTUYECKUE aMUHBI. METOIbl TEHEePUPOBAHHS U
¢ukcanuu neruapodenzona. CtpoeHue AeruapoOeH30a.

Sarl-MexaHusM  apoMaTHYecKoro HyKJICO(UIBHOTO 3aMEIIEHUsS B peaKIMsIX
TUAPOJIM3a KaTUOHOB apeHaua3oHusa. MexanusMm Sgyl B apomaTudeckoM psiay U 00J1acTh
ero npuMmeHeHus. MTHumupoBaHnue MOH-paANKaIbHOM 1IeTH.

13. AVIBAETIN1bl U KETOHBI.

MeTonpl cuUHTE3a aibJAETUOB U KETOHOB U3 QJIKEHOB (030HOJU3), aJKUHOB
(rumpobopupoBanue, peakius KydepoBa), cnupToB (OKHUCIEHUE) U IMPOU3BOIHBIX
KapOOHOBBIX KHUCIOT (Ha OCHOBE METANIOOPTaHMYECKUX coenuHeHuit). [luponus comnei
KapOOHOBBIX KHUCHOT. ['mapodopmunupoBanue anakeHOB. IIpoMblluIeHHOE NOTy4YEeHUE
ykcycHoro anpaeruaa (Bakep-mpouecc) wu  dopmanpaeruga.  AUWIUpPOBaHUE U
dbopMuUIMpOBaHUE APEHOB.

HyxneodunbHoe npucoequHeHne K KapOOHWIBHOM IPpyINe BOJbl, CHUPTOB U THOJIOB
(KUCIIOTHBIN U OCHOBHOM KaTayin3). 3aiuTa KapOOHWIBHOU TPYMIIbI.

AJIbTEpHUPOBAHUE JIOHOPHBIX M AaKIENTOPHBIX aTOMOB B anu(aTUuecKoll Ienu
(3Beebax). OOpaiieHue TMOJIIPHOCTU KapOOHWIBHOTO aroMa yriepoja (KOHUEMIUs
Umpolung). HeycroitunBocthb alUI-aHUOHOB. benzonHoBas KOH/JICHCAIIUS,
UCIIOJIb30BAaHUE JIUTHUEBBIX COJie 1,3-TUTHAaHOB W MPUCOEAMHEHUE albJETHI0B K o, -
HEHACBIILICHHBIM KapOOHWIbHBIM coeauHeHusiM (LlterTep) mnst peanusaruu Umpolung.
[Ipumenenue 1,3-AUTHAHOB U1l CHHTE3a albICTHUIOB M KETOHOB. AILETUIICHUA-UOH Kak
CUHTETUYECKUU SKBUBAJICHT allui-aHuoHa (peakuus Kydueposa).

[lonyyenne OUCYIB(UTHBIX NPOU3BOJIHBIX, UHWAHTUAPUHOB (OKCHUHHUTPUIIOB) U
alleTUJICHOBBIX  COUPTOB.  BzaumopeiicTBue  KapOOHWJIBHBIX  COCIUHEHUH  C
aMMUaKOM(YpOTPOIIMH), TIEPBUYHBIMA W BTOPUYHBIMM aMHHaMu. EHaMHHBI, HX
nojyyeHue U ankwiupoBaHue. OKCHMBI, THAPA30HBI, AapWITHAPa3oHbl. Peakunu
KapOOHWJIbHBIX COSAMHEHUN C METAINIOOPTAHNYECKUMU PeareHTaMu.

Kerto-eHonbHast  TayromMepus  KETOHOB. EHOIBI  KETOHOB B PEaAKIUAX
raJIOTeHUPOBAHMUSI, H30TOITHOTO OOMEHA U palleMU3allui XUPATbHBIX KETOHOB. KHCIOTHBIM
Y OCHOBHOM KaTaJIN3 3TUX PEAKIIMHU.

EnonsT-nonsl. MeTonpl T€HEpUPOBAHHSI €HOJATOB C IOMOIIBIO AJKOTOJSITOB M
aMUJIOB IIEJIOYHBIX MeTa/IoB. [IprMeHeHne MpOCTPaHCTBEHHO 3aTPYIHEHHBIX aMHJIOB.
[lonyyeHue eHONATOB M3 CUIHIIOBBIX 3(upoB eHONOB (CTOpPK) M O,B-HEHACHIIIEHHBIX
anbAETUI0B U KeTOHOB. CTpoeHHEe €HOJSITOB (OJIMTOMEpPHbBIE CTPYKTYphl).KuHeTnuecku- u
TEPMOJAUHAMHUYECKA  KOHTPOJUPYEMbIE  MPOLECChl  €HOJMM3AlMU,  YCJIOBUS  HX
OCYLIECTBJICHHUS.

AJIKUIMPOBAaHUE  €HOJIATOB.  BlMsHUME  MOJMSPHOCTH  pacCTBOPUTENS  Ha
peruocenektuBHOoCcTh mpouecca (O- u  C-ankwiupoBanue). I[lpunnun KMKO.
PaBHoBecue mexny o,B- u  [,y-eHOHamMH. AJNKWIMPOBAHWE U AIllWIMPOBAHUE EHOJIST-



noHoB. MHcnonb3zoBanue (HOPMIIIBHBIX (TUAPOKCUMETHIIEHOBBIX) MPOU3BOAHBIX IS
PETrHOCENEKTUBHOTO aJTKWINPOBAHNS KETOHOB.

Kero-enonbnas Tayromepus 1,3-nukeroHoB u 1,3-keTtodupoB Ha mpumepe
alleTWJIAleTOHa M aleTOyKCycHOro 3¢dupa. HuTposupoBaHMe KETOHOB W peakuus C
JUOKCHJIOM CEJICHA.

BsaumoneiictBue KapOOHWIIBHBIX CcOeIMHEHUN ¢ wunuaamu ¢ocdopa (peaxius
Burtura). O6nacth npuMeHEHHUs peakiiui BUTTura B oprannyeckom cuHTtesze. MexaHnusm
U CTEpeoXuMusl peakuuu. Metoasl moiyuyeHus unuaoB docdopa. Peaknus Ysacsopra-
XopHepa-OMMOHCA Ha TIPUMEPE MCIOIB30BaHUS TPUITUIIOBOTO 3dupa HochoHyKCyCHOU
KHCJIOTHI.

BoccraHoBieHuE alibIeTUIOB U KETOHOB JI0 CIIUPTOB U alikaHOB. Peakiuu Kuxkuepa-
Bonbsda u Knemmencena. BoccranoButenbHasi quMepu3alis KETOHOB /10 BUIIMHAIBHBIX
nuosioB. Peakiiuu ruapumHoro nepeHoca. Boccranosnenue nmo Meepseitny-Ilonumopdy-
Bepnewo. JlucnponopunoHupoBaHue —anpaeruaoB no  Kanaummapo — (MexaHU3M).
[lepekpecTHas peakuus Kannunnapo. BoccranosurensHoe aMHUHHUPOBAHUE
KapOOHUJIBHBIX COCIUHEHUN. B3auMojelcTBUE allbIETU]IOB U KETOHOB ¢ (opMHUATOM
ammonus (Jlevkapr).

BoccraHoBnenue anpAerua0B U KETOHOB KOMIIEKCHBIMHA THAPHUAAMHU AIIOMHHUS H
Oopa:  JMTUH-ATIOMUHUWTUAPUI,  OOpOTMAPUJI  HATPUS,  ATKOCHAIIOMOTHAPHUIIBI.
XEMOCEIEKTUBHOCTh BOCCTAaHOBJICHUs AJKOKCU-TUApUAAMU amoMuHuA. lloHsTHEe O
cynepruapunax (ruapuasl 6opa): L- wm LS-cenexTpuumbl Kak cTepeoceNeKTUBHBIC
BOCCTaHOBUTEIH.

Oxucrenne KapOOHMJIBHBIX COeNMHEHHH. AytookucieHue. OKHCIEHHE KETOHOB
nepkucioramu no baliepy-Bumurepy. CtepeoceeKTUBHOCTh PEAKIIUH.

AJbJI0NbHAsA KOHACHCAIUS, €€ MEXaHU3M. BHYTpH- 1 MEXKMOJIEKYIISIpHAs PEAKIIUH.

Jerunparamusi anbaojeil Kak METOJ| CHHTe3a O,3-HEHACHIIIEHHBIX KapOOHWIHHBIX
coenuHeHue. [lepekpecTHas anbaOJbHAsT KOHACHCALW apOMaTUYECKUX aJIbJIECTUIOB WIH
dopmanpaernnga ¢ anupaTHYECKUMM albJECTUIAMU U KeToOHaMu. PermocenexkTuBHOE
NOJIYYEHHUE JINTHEBBIX €HOJATOB (MPUMEHEHHUE MPOCTPAHCTBEHHO 3aTPYAHEHHBIX
OCHOBAaHMM) M HX HWCIOJH30BAHHE B  HAMPABJICHHOW ajbJOJIbHOM KOHJCHCAIUU.
KoHnnencarnys cunmioBbIx 3UpOB €HOJIOB ¢ ajbaeruaamMu u ketonamu (Mykasma).
Konnencarnus anbaerunoB (KETOHOB) U COETMHEHHM C ““AKTUBHOW METUJICHOBOU Tpymmon”
(KueBenarens).

AMUHOMETUIIMPOBAHUE ATBJAETUIOB U KETOHOB 0 MaHHUXy. Peakiusi anbaeruioB u
KETOHOB C IIMHKOBBIMU MTPOU3BOAHBIMU CJIOKHBIX 3(hupoB (Pedopmarckmit). bensonnoas
KOHJIEHCAIUsl apOMATUYECKUX aJbIETUJI0B, 00JIaCTh MPUMEHEHUSI U MEXaHU3M DPEAKIUU.
CornpsikeHHOE MPUCOEIUHEHHNE EHOJISTOB K O, [3-eHoHaM (peakiust Muxasis).

o,3-Henaceimennpie anpAerubl U KETOHBL. MeETOAbl TMOJTy4YeHUs: KOHJICHCAIIHH,
OKHUCJICHUE aJUTMJIOBBIX CIUPTOB, U Jp. ComnpsikeHue KapOOHWIBHOW TPYyMNIbl C ABOMHOU
YTIIEPOI-yIJIEPOAHON CBA3bt0. Peakuuu 1,2- u 1,4-ipucoeinHeHus] JIUTUHOPTaHUYECKUX
COCIMHEHUM, TPUAIKWIOOPAHOB, AHAJKWI- U JUAPWIKYNPATOB, AMUHOB, LIMAHUCTOIO
BOJOPO/Ia, TAJIOT€HOJOPOAOB. DMOKCUANPOBAHUE OL,[3-HETIPECIbHBIX KETOHOB MO CBSI3U
C=C.



ConpspkeHHOE TPUCOEIUHEHUE EHOJSTOB K  O,[-HeNpefenbHbIM albAeTuaM U
keToHaMm. Ero perunocenexktuBHOCTh. KoHnmeHcanuss mo Mwuxasnto. MexaHus3Mm peakiuu.
Honopsl u aknentopbl Muxasns. Karamuzatopsl peakuuu, ee o0patuMocTh. Perpo-
peakuus. BpiOop onTuMmanbHOM KOMOMHAIIMU peareHToB. EHAMUHBI Kak JOHOPBI
Muxasnsa. Tepmuueckas peakiuss Muxasna. OcHoBaHud MaHHUXa W JOpyrue
CUHTETUYECKUE HKBUBAJICHTHI aKIIENTOPOB MuxasJs.

Peakiuu annenupoBanusi. Bapuant Pobuncona. Ilpumenenne — B-XJIOpKETOHOB M
ocHOBaHMI ManHuxa. EHaMUHBI B peakIusix aHHEIUPOBAHUSI.

Cnupo-aHHeJIUPOBaHUE Yepe3 AMOKCU/IBI (C TOMOIIBIO WIIUJIOB CEPHI).
14. KAPBOHOBBIE KUCJIOTBI.

[Tomy4yenne KapOOHOBBIX KHCIOT OKHUCIEHHWEM CHHPTOB, AabICTHIIOB, AaJKCHOB,
aNnKUI0eH30JI0B. [MApONIM3 HUTPWIOB W JPYTrUX NPOU3BOJHBIX KapOOHOBBIX KHCIIOT.
CuHTe3pl Ha OCHOBE METAUIOOPraHUYECKUX coenuHeHui. CHHTE3bl Ha OCHOBE
MasioHOBOTO 3(upa. [IpoMbITIIIEeHHOE TTOJTy4eHUE MyPaBbUHOM M YKCYCHOM KUCIIOT.

Crpoenue kapOokcuibHOUW rpynmbel. OOpa3zoBaHue accouumatoB. Jluccorumanus
KapOOHOBBIX KUCJIOT, 3aBUCUMOCTh KOHCTAHTBI JUCCOLMAIINY OT IPUPOBI 3aMECTUTEIEH.
Peakiuu ~ kapOOHOBBIX  KHCIIOT. JlekapOokcuMpoBaHue,  MUPOJIU3  COJIeH,
rasioreHupoBanue no [emmo-donbrapay-3enmuHcKomMy. DIEKTPOIU3 Cojiel KapOOHOBBIX
kucioT (Kosb0e), cuuTe3 alkKmiOpoMHUIOB U -HOIUA0B TT0 XyHcIukkepy,Henpenenbabie
KapOOHOBBIE KHCJIOTHI: aKpWJIOBas, METaKpUJOBas, OJIEMHOBas, »JJUlauuHOBasg. Mx
CBONCTBA U IpUMeHeHHe. HezameHuMble AKUPHBIE KUCIIOTHI.

[IpousBoaHbie KapOOHOBBIX KHCIIOT: AHTHJAPHUIBI, TaJIOTC€HAHTUIPHUIbI, CIOXKHBIC
3(upbl, aMUJIbI, HUTPWIBI, COJIU. VIX B3aMHBIE MIEPEXOIbI.

lanorenanrunpuaesl.  I[lomyuenne ¢ momomiplo  rajoreHuioB  (docdopa,
TUOHWJIXJIOpUA, OoKcamwixjopuaa. CBOWMCTBAa TaJIOTEHAHTUIPUAOB: B3aUMOJCHCTBUE C
HYKJICODWIbHBIMU ~ peareHTamMu  (BOJla, CHOUPThI, aMMHaK, aMHUHBI, THAPA3UH,
MeTaJJIoOpraHuyeckue coenuenus). Boccranornenue 10 anpaeruoB (mo PozenmyHay u
KOMIUIEKCHBIMA ~ THJIpUJIAaMH  METaUIOB). B3auMojeicTBue TaJOoreHaHruJIpuioB C
JMa30MeTaHoOM (peakius ApHara-DucTepra).

Cnoxuple 3¢upsl. MeTonpl moidydeHUs: d3TepuduUKaIus KapOOHOBBIX KHUCIOT
(MexaHu3M), allMJIMPOBAHNUE CIUPTOB U AJIKOTOJISATOB ALMITAIOT€HUAMUA U aHTUAPUAAMHU,
ATKUIUPOBAHUE KapOOKCHIIAT-aHUOHOB, PEAKIIMU KHUCJIOT C JIMa30METaHOM, aJKOTOJIU3
HUTpWIOB. JlakTOHBI U MeToasl X cuHTe3a. CuHTe3 OpTOdPUPOB. Peakimu CIONKHBIX
7¢upoB: TUAPOIN3 (MEXaHW3M KHCIOTHOTO W OCHOBHOTO KaTajinW3a), aMMOHOJIHU3,
nepeaTepuduKanys, peakiiui ¢ METANIOOPTAHNYECKIMU COCTUHEHUSIMHU, BOCCTAHOBIICHUE
JI0 CIUPTOB U aJIbJACTUJIOB.

AHrunpuasl. MeToibl MOMydeHUs: JeruapaTaius KUCJIOT C MOMOIIbI MEHTOKCH A
dbochopa u PranmeBoro aHrugpuaa; aNWIMPOBAHHE COJIEM KapOOHOBBIX KHCIOT
XJIOpaHTuapuaaMu. Peakiiuu aHTuIpuI0B KUCIIOT.

Kerensl. [lonydyenue, cBOMCTBA U IPUMEHEHHUE B KQU€CTBE allUJIMPYIOLIUX areHTOB.
Hutpuisl. MeToipl Moy4YeHHs: eruapaTamnus aMmua0oB Kuciaot (¢ momoipio P20s, SOCI,,
POCI;), ankuiaupoBaHne aMOWACHTHOTO IMAHHMI-MOHA (KMCIIOJb30BaHHE MEXK(Pa3HOTO
katanu3a). CBOMCTBA HUTPHWIOB: TUIPOJIM3, BOCCTAHOBJICHUE KOMIUIEKCHBIMU TUAPUAAMU



METaJJIOB 0 aMMHOB U aJbJETHJIOB, B3aMMOJIEUCTBHE CO CIUPTaMH, aMHUHAMU (CHHTE3
aMUJIMHOB), MAarHUI- U JIMTUHOPTaHUYECKUMU COETUHEHUSIMU.

Amuzapsl. MeToapl TMONyYEeHUS: alWJIMPOBAHME aMMHaKa W AaMUHOB, MHPOJIU3
KapOOKCUJIATOB aMMOHUS, CHHTE3 M3 HUTPUIIOB, M30MEpHU3alrs OKCUMOB Mo bekmany.
CuHTe3 NHUKIWYECKUX aMUJ0B - JlakTaMoB. CBONCTBa: THAPOJIU3, BOCCTAHOBJIECHUE 10
amuHoB. Jleruaparamus amunaoB. [leperpynmnuposku ['opmana u Kypuuyca. [lonstue o
CEKCTETHBIX MEePEerpynnupoBKax.

Cnoxnoadupnass koujeHcanus Kisitzena. Mexanuzm peakuun. [lepekpectHas
KOHJICHCAIUsl CJIOKHBIX 3(QUpoB C 3dupamMu mIaBEICBOM, YroJbHOW KHUCIOT WU C
aupaMu apoMaTHYECKUX KUCIOT. BHyTpUMOeKyIsspHas KOHACHC AU CI0KHBIX 2(PUpOB
JIBYXOCHOBHBIX KUcHOT 1o Jlukmany. KoHieHcanusi KETOHOB CO CIIOXHBIMH 3(hHUpaMu Kak
MeTon cuHTe3a 1,3-mukeToHoB. CHHTE3bl C allETOYKCYCHBIM J(PUPOM. AILMIONHOBAs
KOHJIEHCAIusl CJIOXKHBIX d¢upoB. Ilpumenenne Ttpumerwixiopcunana. CHHTE3BI C
MaJIOHOBBIM U alleTOYKCYCHBIMU d(UpaMu: OJTydeHHEe KapOOHOBBIX KUCIOT U KETOHOB.
CuHTE3 M CBOICTBA OpPraHUYECKUX IMPOU3BOJHBIX YIOJBHOM KHUCIOTBI — 3(HUPOB,
XJI0pA(UpPOB, KapOaMaToB. ['yanunus, ero OCHOBHOCT. KcanTorenarsi.
I'eTrepokymynienbl: u30LMaHATBl (MOJydeHuUe), KapOomuumuabl. WX cBoiicTBa U
UCIIOJIb30BaHUE B cuHTe3e. CUHTE3 N30LIMAHATOB.

JIByXOCHOBHBIE ~ KAapOOHOBBIE  KHUCIOTBl. MeETOApl CHUHTE3a: OKHCIHUTEIbHOE
pacuUIeIIEHUE LIUKIOAJIKEHOB M [IUKINYECKUX KETOHOB, OKUCIICHHE MOJIUATKUIOCH30JI0B U
KOHJICHCUPOBAHHBIX apOMAaTHYECKUX COEAUHEHUW. | TaBHbIE MPEICTaBUTENN: IaBEJIeBas,
MaJIOHOBasl, SHTApHas, aJluIIMHOBasA, (TaneBas, TepedTaneBas KUCIOThI. [IpomblliieHHbIE
METObI MOJTYYECHHUSI.

OcoOeHHOCTH TIOBEJCHHUS IABEJICBOM W MaJIOHOBOM KHCIOT. JludTHioKcamatr B
CIOXXHOA(pUpHOU KOHACHCAUH. JleKapOOKCHIUpPOBAaHWE MAJIOHOBOM KHCIOTBI H €€
UCIIOJIb30BaHUE B KOHJEHcauusx ¢ aipaerunamu (KueBenarens). ManmoHoBbIN 3dup u
CHUHTE3bl HA €r0 OCHOBE: AJKWJINPOBAHHE HATPUEBOTO MPOU3BOIHOIO AJTKUIITAIOTEHUIaMU
u akuentopaMu Muxasns. JlekapOOKCHMIMpPOBaHUE MPOU3BOJHBIX MaJIOHOBOro 3¢upa B
MPUCYTCTBUM HYKJI€ODUIBbHOro Karanuzaropa (meton Kpamyo). AHruapuj sHTapHOU
KHUCJIOTBI U €ro KOHJeHcalus ¢ apoMmaTudeckumu anpaeruaamu (Ilepkun). CykKuuHUMUL,
N-OpOMCYKIIMHUMUJI, €ro MNpPUMEHEHWEe B CHUHTE3e. AJUNUHOBAsS KHUCIOTa, €€
MpakTU4YeCKoe  mNpuMeHeHue  (HaijaoH). BHyTpuMoOJeKyJspHas  CI0XHO(pupHas
KoHjeHcanus (Jukman). AuunonHoBas KOHJAEHcaus YPUpoB TUKApOOHOBBIX KUCIOT Kak
METO/] CUHTE3a CPEAHUX LIUKIIOB U MAKPOILIMKJIIOB.

[TpomplniieHHBIE METOBI MOMy4YeHus (TaneBoit u TepedTaieBoil KUCIOT, (PTaIeBOro
anruapuaa. Oranumua: ero noiayyeHue, MPUMEHEHUE B CHUHTE3€ MEPBUYHBIX aMUHOB H
JUIS1 CO3JIaHUS 3aLUTHI IEPBUYHON aMUHO-TPYIIIIHI.

o, 3-Henaceimennpie JByXOCHOBHBIE KUCIOThI, METOJIbI UX CUHTE3a: JeruapaTanus 3-
TUAPOKCUKWIOT, KOHAeHcauuu [lepkuHa (CHMHTE3 KOPUYHBIX KUCIOT) W KHeBeHares,
peakius Burtura. CBoiicTBa «,[3-HEHACHIIICHHBIE JBYXOCHOBHBIX KHCJIOT: PEAKIIUU
npucoeauHenus o aBorHoM cBsa3u C=C (Bkirouas peakuuro Muxasis), H3oMepu3anus
MajeuHoBOM W ¢ymapoBoit kuciaor. CrepeoXxumusi TPUCOCIUHCHHSI TajoreHa U
rugpokcuiaupoBanus o [lpunexaeBy (nepkuciotsl) u no Barnepy (nmepmanrasar).



bpomo- W HMOmONTaKTOHM3ANMS HETPEIEIbHBIX KapOOHOBBIX KHCIOT B MPHUCYTCTBUU
OCHOBaHUSI.

MasienHOBBIN aHTHUAPHU], AlCTHIICHIUKApOOHOBAs KUCIOTA U €€ NUMETHIIOBBIN 3up
KaK JUCHO(ITHI.

15. HUTPOCOEJIUHEHMUSI.

Amudarryueckuenn — apoMaTHYECKWE  HUTpocoeawHeHus. VX  momydenue  u3
ANKWJITAIOTCHUIOB (aMOWJEHTHBIM XapaKTep HUTPUT-UOHA) W HUTPOBAHHEM apCHOB.
CrtpoeHne HUTPO-TPYIIIBI (ME30MEpHs).

CH-KucnotHocts W TayTOMepusi HUTpOalKaHOB. BoccTaHoOBleHHWE B aMUHBI
HuTpoHOBBIE KHUCIOTHI M IPUMEHEHHE WX COJICH B KOHJEHCAIMH C anblaerunaMu (AHpH).
BoccTraHoBneHre HUTPOAPEHOB B KUCIION | MIEIOYHOM cpene. [pomMekyTouHbIe TPOYKTHI
BOCCTAHOBJICHHSI HUTPOTPYIIIHI (HUTPO30COSAMHECHUS, APWITHAPOKCUIAMHHBI, a30KCH-,

a30o-, ruapasocoenuHeHusi).  CeNeKTHBHOE  BOCCTAaHOBJIEHUE  HUTPOIPyNNbl B
JUHUATpOapeHax. beH3uauHoBas eperpynnmupoBKa.
16. AMUHBI.

Knaccudukanuss aMmuHOB. MeToAbl NOJYYEHHS: JIKWIMPOBAHUE aMMHUaKa U aMHHOB
no [lodmany, dramumuaa xkamus (I'aOpudib), BOCCTAHOBJICHUE Aa30TCOACPIKAIIMX
MIPOU3BOAHBIX KapOOHWJIBHBIX COEIMHEHHA M KapOOHOBBIX KHCIIOT, HUTPOCOEIWHEHUM,
HuTpwioB. IleperpynnupoBkr aMHuIOB M a3uaoB KapOOHOBbIX KuciaoT (I'opmana,
Kypuuyc). BoccTtaHoBUTENIbHOE aMUHUPOBaHUE KETOHOB, B TOM uwMciie no JlelkapTy
(B3anMo 1eHiCcTBUE KETOHOB € (OPMUATOM aMMOHUS).

AMuHBl Kak ocHoBaHMsA. CpaBHEHHE OCHOBHBIX CBOMCTB alu(aTHUYECKUX H
apOMaTHYeCKNX aMUHOB. BiusHue Ha OCHOBHOCTh aMHHOB 3aMECTHUTENIEH B
apOMaTHYECKOM siApe. AJKWIMPOBaHUE W AUWIMPOBAHHE aMHHOB. TepMHuecKoe
pa3joXkeHue THAPOKCUAOB TeTpaaikuwiamMMonus 1o ['opmany. Wnentuduxanus u
paszlieJleHue  NEPBUYHBIX, BTOPUYHBIX W  TPETUYHBIX AaMUHOB C  IIOMOIIBIO
6enzoncynbdhoxiopuna (mpoda Xuncoepra). Cynbdamuansie npenapaTsl. OKHCICHUE U
raJIoreHMpoBaHue aMUHOB. [loydeHne N30HUTPUIIOB, UX BOCCTAHOBIIEHUE U TUIPOJIU3.
Peakuuu 31eKTpopuIbHOTO 3aMelleHHs] B O€H30JbHOM KOJIbLE ApOMAaTHYECKUX aMUHOB:
raJIOTeHUPOBAHKE, CYJIb(UPOBAHUE, HUTPOBAHHUE, AUWIMPOBAHHUE, (POPMUIUPOBAHUE.
3ammra aMAHOTPYTIIIBI.

B3anmonelicTBre NEPBUYHBIX, BTOPUYHBIX U TPETUYHBIX AMUHOB C a30TUCTOW KUCIOTOM.
17. AMA3OCOEANHEHMUSI.

ApomaTnyeckue — OUA30CO€NMHEHMs.  Peakumm  1MAa30THPOBaHUSA  MEPBHYHBIX
apOMaTHYECKHX aMHUHOB. Y CJIOBHS JMA30THPOBAaHUS B 3aBUCHMOCTH OT CTPOEHUS aMUHA.
MexanusM, nOpupoaa HUTpo3upyromero areHra. CTpoeHHe W yCTOMYHMBOCTH COJIEH
muaszonus. Terpadropoboparel u rekcadropodocdarsr apenmuazonus. CraOuiabHBIC
KOBaJICHTHbIE (POPMBI TUa30cOeqMHEeHNH. KHCI0THO-OCHOBHBIE PaBHOBECHUS C yYaCTHEM
KaTHOHA apeHINa30HMS.

Peakinum apomaTH4eCKMX [MA30COCAMHEHUN C BBIACJICHHEM a30Ta: 3aMEHa
JMA30TpyNIbl Ha THAPOKCUIIBHYIO-, [IMaHO-, HUTporpynmy, grop (Illuman)-, xiaop, Opom,
non, u BojgopoA. Cunrte3 OuapuinoB mno ['ombepry. CuHTE3 METaIOOPraHUYECKUX
coenunenuii (HecmesiHoB).



Peakiuu  auaszocoenuvHeHuid  0e3  BBIIEJNCHUS  a30Ta: BOCCTAHOBJIGHHUE [0
apUITHIPA3UHOB, a30coueTaHue. A30COYeTaHHE KaK pPEaKIus 3IEeKTPO(PHUILHOTO
3aMeleHus. A30- U IMa30COCTaBISIONINE, YCIOBUS COYETaHUS C aMUHAMU U (DeHOIaMHu.
A3soxkpacurenu, pH-unauKkaTopsl.

Peakunu Hyk/I€O(pUIBHOTO 3aMelIeHuss B O€H30JIbHOM KOJIbIE, aKTUBUPOBAHHOM
JIAA30TPYIIIOM.

HuazomeraH, ero crtpoeHue (CTpykTypHoe poacTBo ¢ NO). Ilomyuenue u3 N-
HUTPO30-N-MeTtuamoueBruHbl. Peakuus ¢ HO-kucinoramMmu, KeToHaMU U XJIOpPAHTUAPUIAMA
KapOOHOBBIX KHUCIOT. Peakuust ApnHara-AiictepTa, NEperpynnupoBKa JIUa30KETOHOB
(Bomsd).

19. ®EHOJIbI.

Metoabl monydeHus: (EHOJIOB M3 apeHCYJIb(POKUCIOT (IIeI0YHOE IIJIaBJICHUE),
apwIrajoreHuIoB, cojeil apennuasonus. llomydeHue QeHosia B MPOMBINIIICHHOCTH W3
KyMoJia (M30IPONHIIOEH301a).

@®enonbl kak HO-KUCTIOTHI, BIMSHUE 3aMECTUTENICd Ha KHUCIOTHOCTH (DEHOJIOB.
AMOuneHTHbI  xapaktep (eHonsaT-uoHoB. C- u  O-ankuiaupoBaHue (HEHOISATOB.
[Tomy4yeHue npocThIX U CIOXKHBIX 3(UPOB PEHOJIOB.

Peakiun 51€eKTpOQUIBHOTO 3aMELIEHUST B apOMaTUYECKOM KOJbLE (PEHOJIOB:
rajJoreHUpOBaHUE, HUTPOBAHUE, CYJIb(PUPOBAHUE, HUTPO3UPOBAHUE, AJTKUIUPOBAHMUE,
anunupoBanue, GopmunupoBanue. @Dtaneunbl: ¢deHondTareuH U - (IyOpEClCHH.
KapOokcunupoBanue mienounbix coseit gpenosnoB no KonbOe (mosydueHue camuiuiaioBOn
KUcIoThl). DopmunupoBanue ¢GpeHosioB mo Peiimepy-Tumany (CanuIMIIOBBIN albAeTH).
[IpeBparienne auUaoBeIX 3PUPOB (PEHOJIOB B aUTHI(EHOIBI KaK IPUMEP TEPMUUYECKOU
[3,3]-curmaTpomnHoit neperpymnmnupoBku (Kisiizen).

[lonsiTue 0 MHOTOaTOMHBIX (heHoMax (MUPOKATEXWH, PE3OPIMH, TUIPOXUHOH,
TUPOTAIIION, (DIOPOTIIIOINH).

Oxucnenue ¢genosnoB. [lonmydyenue o- U n-6€H30XMHOHOB, aHTpaxuHOHA. OKUCIICHHE
9,10-muruapokcuaHTparieHa (aHTPAaruJAPOXWHOHA) KHUCIOPOAOM KaKk TIPUMEpP CHOBOM
pEeaKLMK: MPOMBIIIJIEHHOE MOJYyYeHUE NEPEKUCH BOAOPOIA. APOKCUIBHBIE PaAUKAJIbI.
XUMUYECKUE CBOWCTBA XUHOHOB: peakiuu |,4-npuCcOeINHEHUS, B3aWMOJECHUCTBUE C
TUAPOKCUIAMUHOM, (POTOXUMHUYECKOE allMJIUPOBaHUE. XUHTHAPOH KaK MpUMEpP JTOHOPHO-
aKIENTOPHOIO KOMIUIEKca (KOMIUIEKC “‘c  mepeHocoM 3apsiga’). CeMUXUHOH.
Ucnonb3oBanue TETPaxJI0pOECH30XUHOHA (xymopanuna) u 2,3-muxiop-5,6-
nuimano6en3oxrunoHa (DDQ) B kauecTBe OKUCTUTENCH U JETHAPUPYIOIINX PEareHTOB.

20. HUKJIOAJIKAHBI (AJIMIIUKJIbI) 1 UX TTIPOU3BOJHBIE.

Knaccudukanus amunukinoB. OHeprus HAOpsDKEHWS B QlWIUKIAX U €€
KOJMYECTBEHHAsI OIICHKA HAa OCHOBAaHWUU CPABHEHHS TEIUIOT OOpa30BaHUS W TEIJIOT
CrOpaHMsi UUKJIOAIKAHOB M COOTBETCTBYIOIIMX alKaHOB. THUIbI HaNpssKeHUS B
LUKJIOAJIKaHax (YyIJIOBOE, TOPCUOHHOE, TPAHCAHHYJISIPHOE) U MOJIpa3/IeJICHHE AJIMIMKIOB
Ha MaJible, CPEAHUE U MAKPOLIMKJIBI.

CrpoeHure UMKIONPONAHA, UUKIOOyTaHa, LMKJIONEHTaHa W  I[MKJIOIEKCaHa.
Kondopmarmonas noaBm:xHOCTh [UKIIONEHTaHa (TICEBIOBPAIICHUE).

KondopmarnmonHeiii aHanu3 MMUKIOTEKCaHa. AKCHAJbHBIE M DKBATOPHUAIbHBIE CBSI3U B
KpeciooOpa3Hoil ~ koHdpopmanuu — 1ukiorekcaHa.  Kondopmepsl — 1UKIOrekcaHa



(kpecnoBuHasg u TBUCT-(hopma). KoHdopmarimm MOHO- ¥ AM3aMEIIEHHBIX MPOU3BOIHBIX
LIUKJIOTEKCaHa.

Brnusare KoH(POPMAIMOHHOTO TIOJMOXKEHHS (PYHKIIMOHAIBHBIX TPYNI Ha WX
PEaKIMOHHYIO  CIOCOOHOCTh:  pEaKIMHU  3aMEUICHHs, OTILEIUICHHUS, OKHCIICHHUS.
Oco0eHHOCTH CBOMCTB COEAMHEHUN CO CPEAHUM Pa3MEPOM IIUKJIA.

Kongopmarmonsie 0coOO€HHOCTH IUKIJIOT€KCEHA.

MeToapl cuHTE3a IUKJIONPOIaHa, [MUKIO0yTaHa M UX MPOU3BOAHBIX. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB COCIMHEHUN C TPEXWICHHBIM HUKIOM. CHUHTE3 COECIMHEHUM psaa
UUKJIONIEHTaHA W UUKJIOreKcaHa. Peakuuu paclmiMpeHUss W CYXKEHHS UUKIA TpH
J€3aMUHUPOBAHUU TEPBUYHBIX aMHUHOB (JlembsiHOB). CrienuanibHble METOJIbI CHHTE3a
COCIMHEHUI CO CPEIHHM pa3MepoM IHKiIa (AlMJIOMHOBAs KOHJEHCAIMsI, KOHJEHCAIUs
JTUHUTPUIIOB, oJluromepusaius 1,3-0yragueHa).

bunukinyeckue  COeAVMHEHWs HAa  MpUMEpax I[UC- MW TPAHC-JICKAJIUHOB.
[TonmuuukIM4ecKkue CoOeIMHEeHUs], Clupanbl. 3anpet bpenra 1jist MOCTUKOBBIX CUCTEM (THIIA
HOpOopHeHa). [ToHsATHE 0 KapKacHBIX YIIEBOAOPOAAX Ha MpUMEpax ajJaMaHTaHa, KyOaHa,
TeTpasapana. [lonsTue o kaTeHaHax ¥ poTaKCaHax.

21. TETEPOIIUKIIMMECKUE COEAUHEHMUS.

Knaccudukanus rerepolMkiIoB, X PoOJib B NPHUPOAE M B PA3IUYHBIX OO0JACTIX
ITPOU3BOJICTBA.

[IaTHuneHHbIE TETEPOLUKIBI C OAHUM TeTepoaToMOM: (ypaH, THOPEH, MHUPPOJL.

Cuntes u3 1,4-nmukapooniasHbix coenuneruit (ITaams-Kaopp).
ApOMaTHYHOCTH MATUUIICHHBIX T€TEPOIMKIOB. Peakiuu »3aeKTpoQpuiIbHOTO 3aMellIeHUs B
MSATAWICHHBIX ~ apOMaTUYeCKUX  TIeTEpOIMKIIaX:  HUTpPOBaHUE,  CyJb(upoBaHue,
raJioreHupoBanue, GopMIIIMpOoBaHuE, anuiupoBaHue. OpueHTalus SICKTPOPHILHOTO
3amernieHusi U ee oObscHenue. [luppon kak NH-kucnora. Iluppon-kanuii u muppod-
MarHuil TaJIOTEHUJIbI, UX PEaKUUu C IICKTPOPMIbHBIMU peareHtamu. l[luppon kax
CTpyKTypHasi eauHuiia mnopdupuHoB. [loHsTHE O CTPOGHMH W OMOXMMUYECKOW POIHU
XJIOpo(uIIIa ¥ reMoryioonHa.

Nupnon. CuHTE3 MPOU3BOIHBIX MHIO0JIA U3 apUITHIPA3UHOB U KETOHOB no Duiepy.
Mexanusm peakuuu. Peakiuu 371eKTpo(UIBHOTO 3aMELIEHUsT B MUPPOIBHOM KOJIbLE
MHJI0JIa: HUTPOBaHUE, (POPMUIMPOBAHME, TaJOr€HUPOBAHUE, AMHUHOMETUIMPOBAHUE IO
Mannuxy. OOpa3zoBaHME METAUIMUYECKUX MPOU3BOIAHBIX (MHIOJ-HATPUM U HWHIOJ-
MarHuiranorenuapl). ['mapoxkcunuonsl B npupoze. Muauro.

[[lecTuuiieHHBIE APOMATUYECKUE TETEPOLMKIIBI C OJJHUM T'E€TEPOATOMOM: MUPUIUH U
xuHONMMH. [IupuanH. ApomaTudeckuil xapakTtep MUPUIMHA, CPABHEHUE C MUPPOJIOM H
ocHzonmom. IlupumamH kak ocHoBaHume. Peaknumu ¢ rajoreHajlkaHamu. Peakmuum
AMEKTPOPHUIBHOTO  3aMelieHuss B NHUPUIMHE.  HUTPOBaHUE,  CylIb(pupoBaHHE,
rajorenupoBanrie. N-OKuch NUpHANHA U €€ HCHOJIb30BAHHE B PEAKIUU HUTPOBAHUS.
[ToaBuKHOCTH aTOMa TAJIOT€HA B MUPUIUHOBOM SIIPE B PEAKIUIX C HYKICOPUIaMH.

CuHTe3 XHHOJWHA Y 3aMEIICHHBIX XHHOJIUHOB M3 aHWIMHOB 1o Ckpayny u [[ebuepy-
Mwutepy. XUHOJIMH Kak OCHOBaHME. B3auMoIencTBUE XMHOJIMHA C TaJIONCHAIIKAHAMMU.
Peakuuu 31ekTpo@UIBHOTO 3aMEUIEHUs] B XUHOJMHE: HUTPOBAHHUE, CYIb(OUpPOBAHUE U
raJOr€HUPOBAHHUE.



HyxneodunbHoe 3aMelieHne aToMOB BOJOpOa B MUPUIMHE U XUHOJIMHE B PEAKIIUIX
C aMUIOM HATPUS, THIPOKCUIOM KaIHs ¥ (PCHUILTUTHEM.

Taytomepusi 2- U 4-TUIPOKCUIUPUJIUHOB U —XUHOIMHOB. [IpoTOHHAs NOIBUKHOCTH
aTOMOB BOJOpOJAa B METWIbHBIX Tpynmnax 2- v 4-METUINUPUIUHOB U —XUHOJIUHOB. 2-
MeTuinupuIuHbl U —XUHOJIMHBI KaK METWJICHOBBIE KOMIIOHEHTHI B KOHJCHCAIUAX C
anbAeruaaMu.

22. MIPUPOAHBIE COE/IMHEHMUAI.

Monocaxapuabl. Knaccudukamus u crepeoxumusi. TeTpo3bl, MEHTO3bI U TEKCO3bI.
Anbo3bl U KeTO3bl. CTEpeoXUMHs alibl1o3 B Npoekuuax Pumepa u Xepopra. ['moko3a.

[Muknuueckue moiyainetraibHble (OPMBI TIIOKO3bI: TITIOKOMUPAHO3bI U —(hypaHO3bI.
Anomepsl. MytapoTtarusi. CUHTE3 HNPOCTHIX U CIOXKHBIX 3(DUPOB TIIIOKO3bI. [ TMKO3UIHAS
TUAPOKCUIIbHAS TPYMIa, HOHATUE O TJIMKO3UIaX.

Hucaxapuasl  Ha  OpUMEpax — MallbTO3bl,  I[EJIOOMO3bI U (DPYKTO3HIL.
BoccranaBnuBaroniue 1 HEBOCCTaHABIMBAIOIIUE aucaxapuipl. [IoHITHE O HUKIMYECKUX
oJiMrocaxapujax Ha  OpuMepe  UUKIOACKCTpUHOB.  CoequHEHMs  BKIIOUCHHS
LUKJIOJIEKCTPUHOB.

[Tonucaxapuapl: Kpaxmani, LEJUI003a, XUTUH. [loHATHE O CTPOEHUU ATUX
OMOTOJIUMEPOB.

Tepnensl, TeprieHouabl. [ToHsATHE 00 OCHOBHBIX ATanax OmocuHre3a. Yuactue KoA
uATO.

Crepounbl Kak MPOU3BOJHBIC MEPTUAPOIUKIONEHTaHOGEHAHTPEHA. AHAPOTeHbBI
(C19), octporenst (Cig), TOpMOHBI KOpbI  HaamoueyHUKOB (Cp1  TJIOKO- U
MUHEPATOKOPTUKOUABI). [ToHSATHE O paznuyusx B UX CTPOEHUU U (QYHKIIMH B OpraHU3MeE
(6e3 TouHBIX (hopMydm).

23. UCITOJIB3OBAHUE 3AHIUTHBIX I'PYIIIT B OPTAHUNYECKOM
CHUHTE3E.

3ammra C-H-cBsizeil B ankWHAaX, €€ NPUMEHEHHE B CUHTE3aX [IU- U MOJUUHOB

(I'mazep, Kagpo-Xoakeud). CUHTE3bI HA OCHOBE 3-OpOMITPOITUOIOBOMN KUCIOTHI.

3amura  cnuproBod  HO-rpymmbel.  3amuTHble  rpynnbl:  OeH3WiIbHas, — II-
METOKCUOEH3WIIbHAS, TPUTUJIbHASA, JU(II-METOKCH)TPUTUIIbHASA, TPUMETUIICUIIMIIbHAS,
TPeT-OyTHIIIUMETUIICUITHIIbHAS, TeTparuApOoNupaHuIIbHA, 4-meTokcu-5,6-
TUTUAPONIMPAHUIIbHAS, 3-0eH30MITPOITMOHIITEHAS.

3amura HO-rpynnmbel B TIMKOJSX:  HW30MPOMIIMACHOBAs, OCH3WIMJICHOBAS,
STUINJICHOBAs 3amuTHBIE Tpynmbl. [luknndeckue kapobonatel. 3ammra HO-rpymnmsr B
deHomax: METWIOBBIE, TPET-OYTUIIOBBIC, TETPArHAPONUPAHWIOBEIC, (EHAIETUIIOBBIC,
TPUMETWICHINIIOBbIE dhupsl  (peHomoB. MeTHIeHINOKCH-3aIlUTHAS ~ TPYyIa  JJis
JIBYyXaTOMHBIX (DEHOJIOB.

3ammura KapOOHUIBLHOM TPYMIBI B albJIeTHAAX M KETOHAX: IMUKJIMYECKUE aleTaau U
tuoarietTani. CeNeKTUBHAS 3aluTa OJHON W3 HEPABHOIICHHBIX KAPOOHWIBHBIX TPYIIT B
MOJIEKYJIE.

3amuTa KapOOKCHUJIBLHOW Tpynmbl: OCH3WUJIOBBIE W M-METOKCUOEH3UIIOBbBIC
3¢upsI.

3ammMTa aMUHOTPYIIBL.  3alllUTHBIE  TPYINbL  alleTWIbHAs, (TajouwibHasl,
CYKUMHOWJIbHAs, OCH3WIOKCUKApOOHUJIbHAS, TpeT-OyTuinokcukapoonmwibHas (Boc).



[Ipumenenue OeHzoscynbdoxiopuaa U OeH3anbaeruaa JUisl 3alUThl aMUHOTPYIIIBL U €€

MOAU(UKAIIAH.
3amnuTa THOJIbHOM rpynibl (OeH3UIbHAS, T-METOKCUOCH3UIbHAS).
[lonatue o QoroyaansieMbIX 3alllUTHBIX TPyHNax Ha OpUMepe 1-(2-

HUTpodeHmn)sTananona-1,2.

YcioBusi BBEICHUSA U YAAJICHUS 3allUTHBIX TPYII, YCTOWYHUBOCTb UX K JIEHCTBHUIO
pa3IMYHBIX pPEareHTOB (KHUCIOT, OCHOBAaHUMW, OKHCIUTEJIEH, BOCCTAHOBHUTENIECH U Ap.).
Crparterusi NCNOJIb30BaHUs 3AIUUTHBIX IPYMI: MPUHLUIIBI OPTOTOHAJIBHOW CTaOMIIBHOCTH
¥ MOJYJIMPOBaHHOU JaOUIIBHOCTH.

24. ACTOYHUKA UHO®OPMAILIMHA 11O OPTAHUYECKOM XUMUMU.

PedpepatuBnanie xypHanmel: PXX Xwumms, Chemical Abstracts. Pacnonoxenue
MH(pOpMaIMH B 3TUX JKypHajax, ykazaTeau. MeToauka noucka Hy>KHOH HH(POpMAaIIH.

CrpaBoYHHMK 1O METOJaM CHHTE3a M CBOWCTBAM OPraHMYECKUX COCIUHEHMN
“Beilstein”. IIpuHIUOBI pacnoyioKEHUsI MaTepuaia B CIIpaBOYHUKE. MeToauka moucka
HY>KHOU MH(pOpManuu.
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