PA3BPABOTAHA YTBEPXIAEHA

Kadenpoii opranmueckoi, Y4eHBIM COBETOM XHUMHUYECKOTO
HEOPTaHWYECKOU U (hapMarieBTHIEeCKOH dakynbrera
XUMHAH
03.02.2022 r., npotoxoi Ne 6 10.02.2022 r., npoTtokomn Ne 7

IMPOTPAMMA BCTYIMTEJBHOTO UCTIBITAHUS 110 CIEIAAJILHOMN
TV CTMTIIIAHE

JJIS1 MOCTYNAKIIMX HA 00yYeHUEe B aCIIMPAHTYPY 110 HAYYHOH CHEHUAIBbHOCTH

1.4.3 Opranuyeckasi XuMHus

Actpaxanb — 2022 r.



IHosicuuTeNLHAA 3aNIUCKA

OO0mue mMoJI0KeHUs.

1.1.1lporpamma BCTYNHUTEIBHOTO HMCHOBITAHUS 1O JUCUUIUIMHE «Oprannyeckas
XUMUS» TIO3BOJISIET OLIEHUTHh IMOJArOTOBIECHHOCTh MOCTYHAIOIUX K OCBOCHUIO
IPOrpaMM aClUPAHTYPHI.

1.2.1Iporpamma BCTYIUTENBHOTO UCTIBITaHUS POpMUpPYETCSI HA OCHOBE DeepanbHbIX
rOCy/IapCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB BBICHIETO O0pa30BaHUs IO
nporpaMmam CHelMaIUuTeTa U (WJIK) MpOorpaMMbl MarucTpaTypsbl.
1.3.1IporpaMma BCTYNUTENBHBIX HWCHBITAHUN COJEPKUT OIMCAHUE MPOLENYPHI,
IPOrpPaMMBbI BCTYIIUTEIbHBIX UCIIBITAHUM U KPUTEPUHU OLICHKH OTBETOB.

1.4. BcTynuTenbHbIE UCTIBITAHUS IPOBOSATCS HA PYCCKOM SA3BIKE.

1.5.Opranu3anuss ¥ NPOBEACHUE BCTYMUTEIbHBIX HCIBITAHUI OCYILECTBIAETCS B
cootBeTcTBUM ¢ [IpaBriamu npuema, yTBEpKICHHBIMH IpUKa3oM pekropa Al'Y,
NEUCTBYIOIIMMH HA TEKYIIUU IO NOCTYIUICHHUS.

TpeGoBanuss K YpPOBHIO TMOATNOTOBKH coHMcCKaTedasi: TiyOOKoe BIaJcHHE
MAaTEpUAIOM JUCHUIUIMHBI «OpraHudeckas XHMHUS» Ha COBPEMEHHOM YpPOBHE, YMEHHUE
CaMOCTOSTEIIBHO PEIIaTh TEOPETUUECKUE U MPAKTUYECKUE 3aJaUU.

K ocBO€HHIO porpaMM NOArOTOBKM HAyYHO-NIEAArOTMYECKUX KaJpOB B aCIUPAHTYPE
OI'bOY BO «AcTpaxaHCKHil TOCYAapCTBEHHbI YHUBEPCUTET» AOIMYCKAIOTCS JHUIA,
UMEIOILIUE BbICIIEE MPOQPECCHOHANBHOE 00pa30BaHUE, IOJATBEP)KIECHHOE JUIIJIOMOM
CHelMaluCTa WIM MarucTpa, a TakKe MPOSBUBLUIME CIHOCOOHOCTH K HAYy4HO-
HCCIIEI0BATENbCKOM U MPAKTUYECKOU paboTe no mpouito H30paHHOM CrIeUaIbHOCTH.

Llenpr0 BCTYNHMTENBHOTO J3K3aMEHA M0 CHEHUAJbHOM JIHUCLHUIUIMHE  SABJSETCSA
ONpPENEIICHUE  TOArOTOBJIEHHOCTH  IOCTYIAOUIETO K BBINOJHEHHWIO  HAy4HO-
HCCIIEIOBATENIbCKOM NESTEITbHOCTH.

Kpurepun oOuEHKH OTBETOB TMpPU MNPOBEACHUU BCTYNHUTEIbHBIX HCHBITAHUN B
acupaHTypy: OWJIeThl BCTYNHUTENIBHOIO 3K3amMeHa cojepkar no 2(3) Bompoca 1o
crenuaibHOCTH. Pe3ynbTaThl OLIEHUBAIOTCA MO S-0ayIbHOM HIKaJe.

BerynurenbHble UMCHBITAHUS MPOBOJAATCS B YCTHOM WM NMUCBMEHHOW (opme IO
ouneram. Bo Bpems mpoBefeHHs BCTYNHUTEIbHBIX WCIBITAHUNA YYaCTHHKAM YKa3aHHBIX
MEPOIPUATHI U JIMLAaM, IIPUBJIEKAEMBIM K X MPOBEICHUIO, 3alpeniaeTcs UMETh Npu cede
U WCIOJIb30BAaThb CPEACTBA CBA3M M KOMIIBIOTEPBI, 3a HCKIIOYEHHEM CIIy4acs,
YCTaHOBJICHHBIX HOPMATUBHBIMU MPAaBOBbIMH akTaMu Poccuiickon denepanuu.

Ilo pe3ynbraTaM BCTYNMTENBHBIX HCIBITAHWM, IOCTYNAIOIIMN HMMEET IIpaBO Ha
aneJUsILMI0 B TOpSAJKE, yCTaHOBJIEHHOM IlpaBunamu mnpuema, IEHCTBYIOIIMMHU Ha
TEKYIIHUHI TOJ MOCTYTICHUS.

bubanorpaduyveckuii cnucok (0OCHOBHAS JINTEPATYPA)
1. PeytoB O. A. Oprannyeckast xumus : yueOHUK : B 4 4. / O. A. PeytoB. — M. : bunom.
Jlabopatopus 3Hanui, 2004 — 2005.
2. XuMHsl apOMaTUYECKUX, TETEPOUUKINYECKUX U TpupoaHbix coeaunenuit (HMOX CO
PAH 1958 — 2008 rr.) / otB. pea. B.H. ITapman. — HoBocubupck: Odcet, 2009. — 872 c.



3. IlpakTukyMm no opranuueckoi xumuu, o pea. H.C. 3edpupona: yueOHUK 1151 BBICIIICH
mkoJiel. — MockBa. BMHOM. JlaGopatopus 3nanuid., 2010, 568 c.

4. Cvutr B. A. OcHOBBI coBpeMeHHOro opraHuueckoro cunresa / B. A. Cwmur, AL
Huneman. — M.: BUHOM. JlaGopaTtopus 3xanwuii, 2009. — 750 c.

5. bopone M.B. Oprannyeckass XuMusi: TEPMHHBI U OCHOBHBIE peakuuu. — MoCKBa.
BMHOM. JlaGopatopus 3nanuit, 2010, 359 c.

6. Oprannueckas XxuMmusl. 3alaqd o O0IIeMYy KypCy ¢ pEIICHUSIMH: YYEOHUK JJIs1 BBICIICH
mkousbl. B 2-x u., mox pen. H.C. 3edupoBa. — Mocka: BMHOM. JlaGoparopusi 3HaHumid,
2012, 49.1,255¢c.,4. 2, 714 c.

7. Unmuen 3., Baitnen C., Hoitn M. OCHOBBI opraHnueckoil crepeoxumuu. M.: bunom.
JlaGopatopus 3uanuii, 2007.

8. Ixoynb [x., Mumic K. Xumus reTepolMkiIndeckux coequaennii. M.: Mup,2009.

9. Oprannueckas xumus: B 4 4. Y. 1 [Dnexkrponnsiii pecypc] / O.A. Peyros, A.JI. Kypr,
K.IL byTtuH. - 6-¢ U3, (om.). - M.: B1HOM, 2014. -
http://www.studentlibrary.ru/book/ISBN9785996324248.html

10. Opranndeckas xumus: B 4 4. Y. 2 [Dnektponnsiii pecype] / O.A. Peyros, A.JI. Kypr,
K.II. Bytun. - 6-¢ m3a. (31.). - M.: BUHOM, 2014. -
http://www.studentlibrary.ru/book/ISBN9785996324255.html

11. Opranuueckas xumusi: B 4 4. U. 3 [Dnexrponnsiit pecypc] / O.A. Peyros, A.JI. Kyp,
K.IL. Bytun. - 5-¢ W3, (o1.). - M.: BMHOM, 2014. -
http://www.studentlibrary.ru/book/ISBN9785996323678.html

12. Opranunyeckas xumus: 4. 4 [Dnexrponnsiii pecypc] / Peyro O.A., Kypi AJL, K.II.
bytun. - M.: B1HOM, 20 13. -
http://www.studentlibrary.ru/book/ISBN9785996322763.html

13. Opranuueckas xumus. 3agayu 1o obOmeMmy Kypcy ¢ pemenusmu. Yacte |
[OnekTpoHHsii  pecypc] / JluBammoB M.B. - M. BHUHOM, 2012. -
http://www.studentlibrary.ru/book/ISBN9785996310531.html

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

15. Opranuueckas XUMHs: TEPMUHBI MU OCHOBHBIC PEAKIMHU [DJIEKTPOHHBIN pecypc]|

bopones U. B. - 3¢ wnp  (dn). - M. BHUHOM, 2015.
http://www.studentlibrary.ru/book/ISBN9785996329366.html

16. Xumus. Paznen: HazBanue opraHndecKkux coeMHEHUN [ DIIeKTPOHHBIN pecypc] /
[Tectpsik U.B. - M. :MUCuC, 2015. -
http://www.studentlibrary.ru/book/ISBN9785876239563.html

17. Xumus apoMaTUueCKuX TeTEPOIMKINYECKUX COEAUHEHUM [DIEeKTPOHHBIA pecypc|
M.A. KOposckas. - M. : BUHOM, 2015. - (Y4eOHMK mJis1 BBICIICH IIIKOJIBI).
http://www.studentlibrary.ru/book/ISBN9785996327836.html
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OcHOBHBIE KPUTEPHUH OLIEHNBAHMS OTBETA MOCTYNAIONIEr0 B ACNMPAHTYPY

HpI/I OLCHMBAaHNM OTBCTOB HCIIOJB3YIOTCA CICAYIOIIUC KPUTEPHUHU OLICHKH.

-JlaeTCsl KOMIUIEKCHAs! OLIEHKA MPE/IJIOKEHHON CUTYaIlNH;

-JIEMOHCTPUPYIOTCS I1yOOKHE 3HAHUSI TEOPETUYECKOTO MaTepuaia u
5 yMEHUE UX MPUMEHSATD;

«OTIUYHOY | - TIOCJIEIOBATENBHOE, MPABUIILHOE BHITIOJIHEHUE BCEX 3aJIaHMUI;

-yM€HHE 000CHOBAHHO U3JIaraTb CBOM MBICIIH, JI€JaTh HEOOXOIUMBbIE

BBIBOJIBI.

-J1aeTCsl KOMILUIEKCHAs OLICHKA MPEJIOKEHHOU CUTYaIINH;
-IEMOHCTPUPYIOTCS TJIYOOKHUE 3HAHUS TEOPETUUYECKOI0 MaTepuaia u
yMEHUE UX MPUMEHSATD;

4 - IOCJIEIOBATENIbHOE, TPABUIIBHOE BBINIOJHEHUE BCEX 3aJaHUN;
«XOpOIIOY» | -BO3MOKHBI €TMHUYHBIC OLTUOKHU, UCIIPABIISIEMbIE CAMUM CTYJIEHTOM
MOCJIE 3aMEUYaHUs IPENOIABaATENS;

-yMeHHEe 000CHOBAHHO U3JIaraTh CBOM MBICIIH, JIeJIaTh HE0OX0IUMbIE
BBIBOJIBI.

-3aTPyIHEHUS ¢ KOMIUIEKCHON OLIEHKOW MPEII0KEHHON CUTyaluu;

((y,Zl;OS];JICTB -HETIOJIHOE TEOPETHYECKOe OOOCHOBaHME, TpPeOyrolee HaBOJSAIIUX
BOIIPOCOB MPEMOIaBaTENs,;
OpPUTETHHO .
N -BBITIOJTHEHUE 3aJJaHUH TIPH MTOACKA3Ke MPETI01aBaTeIs;
- 3aTpyAHEHUS B (DOPMYITUPOBKE BEIBOJIOB.
2 -HeTpaBWJIbHASI OI[EHKA MPEJUI0KEHHON CUTYaIUu;
«HEYJIOBJIE | ~-OTCYTCTBUE TEOPETUUECKOTO OOOCHOBAHUS BHITIOJIHEHUS 33/ 1aHHM.
TBOPHUTEIb
HOY

IlepeyeHb BONPOCOB K BCTYNUTEJIbHOMY UCIIBITAHUIO
Ipoduiab noaroroBku «Opranudeckasi XuMHus»

1. Teopus crpoeHust oprannueckux coenuuenuii A.M. ByTiepoBa, OCHOBHbBIE PUHIIUTIBI
KBaHTOBOW OpraHUYecKO XuMuu. Tunbl THOPUAU3AIMN aTOMa YTIIepoJia, BO3MOKHbIE
CTEIIEHU OKUCIIEHUS. BaJIeHTHOCTD.

2. OCHOBHbIE THUIBI CBSI3EH B OPraHUYECKUX COCAMHEHUSAX U UX XapaKTEPUCTHKU: JUTMHA,
SHEPrus, NOJPHOCTD, NOJISIPU3YEMOCTD, TUMNOJbHBIA MOMEHT, IOTEHIIMAJl HOHU3ALINH,
3JIEKTPOOTPULIATEIIBHOCTD, BAJICHTHBIE YIVIbL. ['OMOJIUTUYECKUN U TETEPOJIUTUYCCKUN
pa3psIB cBszeil. Kinaccudukanms peareHToB U peakiyii.

3. MexaHu3Mbl B3aMMHOTO BJIMSHHS aTOMOB. MEXMOJIEKYJISpHbIE 3JIEKTPOHHbIE
B3aUMOJICCTBUS. BuyTpumoliekynspHbie DJIEKTPOHHBIE B3aUMOJICUCTBUS.
NunykTtuBHBIE U Me30MepHbId 3pdexThl. ConpspkeHHbIE CHCTEMbl OCOOCHHOCTH
ctpoenus. l'unepkonbtoranus. I[IpoctpancTBenHble 3((EKTHI: NPOCTPAHCTBEHHbBIE
3aTpyaHEeHUS, HanpsoKeHue, 3Q(PexT cOMmKeHus.



4. ApomMaTH4HOCTb. AHHYJIEHBl apoMatuyeckue W Heapomaruueckue. Kpyr ®pocra.
Kpurepun apoMaTuyHOCTH: KBAaHTOBO-XMMHUYECKUN (CPaBHEHUE PACUETHBIX BEIUYHUH
SHEPIruM ACIOKAIN3aNH ), SHEPreTUYECKUH (TEII0Thl TUAPUPOBAHNS) 1 MATHUTHBIM.

5. Peakuuu nyxneodunbHOro 3amenienus. Mexanusmbl Syl w SN2 M mapansienbHbIE
peakuuu otwiemwienus E1 u E2; ElcB. 3aBucMMOCTh MPOTEKaHUSI PEAKLIUU MO TOMY
WM WHOMY MEXAHHM3MYy OT CTPOEHUS YIVIEPOJHOIO pajuKaja, yXOJISIIed TpyIbl,
JACHCTBHUS HYKJICO(PUIBHOTO peareHTa W pacTBopuTelns, B3aumoneiicTBue ¢ BOIOH,
HIEJI0YaMHt, CIIUPTAMHU, aMUHAMHU, COJIIMU KUCIIOT U JIp.

6. Teopuss kucimoT u ocHoBaHuii. Teopusi bpencrena-Jloypu. KoHcTaHTBI HOHHM3aLUM
KHCJIIOT U OCHOBAHWMW, MOHATHE O CONPSDKEHHBIX KUCIOTaX M OCHOBAaHMAX. Teopus
JIptouca. [loHsiTHE O HYKICOPUIBHOCTH W OCHOBHOCTHU. «JKECTKHE» U «MSATKUE»
KHCJIOTBI U OCHOBaHMS, NpuHLIMN [IupcoHa, BIMsHUE 3aMECTHUTENEN B MOJIEKYJIe Ha
KHCIIOTHOCTh U OCHOBHOCTb OPTaHUYECKHUX COCTMHEHHM.

7. CTpyKTypHass M TNpocTpaHCTBeHHas u3omepus. Onrtuyeckas uzomepus. Padotsr JI.
[Tactepa, Baut-Todda. Acummerpusi (XUpaabHOCTh) MOJEKYyJd. [UIEpUHOBBIN
anbJeruj], NPOeKIHOHHbIE cBoicTBa. OTHOcHUTENnbHAsA KoH(urypauus (D u L-psaner),
pauuMarthl, (pPU3MKO-XMMUYECKHUE CBOMCTBA M30MEpOB. AOCONIOTHAs KOH(MUTrypaius.
Cucrema Kana-Unaronsma-Ilpenora (R-,S-cuctema), mpaBWiIO  CTapIIMHCTBA.
CoenuHenus ¢ HECKOIbKUMH ACHMMETPUYECKUMH aTOMaMH YIJIEpO/a.

8. Kondopmaruu, xkoHdpopmepsr, mnpoeknuu HploMeHa, 53HEpPrus CTaOWIM3aIlUN.
Kondopmariusa HU3MIMX ¥ BHICIINX alkaHOB. ['eoMeTpudeckas uzomepus (Iiuc-, TpaHc-
u Z, E- Homenkiarypa). Onpenenenue mnopsiaka crapmmHcTBa (mpaBuio Kana —
Nuronena — [Ipemnonra).

9. Tayromepusi (IMHaMUYECKasi U30MEpHs) U JABONCTBEHHAs PEAKIIMOHHASI CITIOCOOHOCTh
OpPraHUYECKUX COEAUHEHU. BHabl TayTOMEpHBIX NpEBpalleHUld (KOHKPETHbIE
IPUMEPHI).

10.Peakiuu okucieHUs B opraHudeckoMm cuHTte3e. OkucieHue 0e3 pa3pbiBa G-CBS3H B
YCIOBHUSIX TPUMEHEHUS PAa3IMYHBIX OKHUCIUTENEeW W KaTanu3artopoB. 3meHeHue
CTENEHU OKUCJIEHHS aToMa yraepoja. OKuciIeHre ¢ pa3pbiBOM G-CBSI3U.

11.Peakiiuu BOCCTAaHOBJICHHUS B OPraHUYECKOM CHHTE3E.

12.Peaknuu  TpHCOEAMHEHUSA. OJCKTPODWIBHBIA MEXaHU3M, pOJIb KaTalu3aTopoB,
YCTOMUYMBOCTh T-KOMIUIEKCa U KapOokaTtnoHoOB. IIpaBuino MapkoBHHKOBa. Peakuuu
TUAPUPOBAHUS, THIPOTATIOT€HUPOBAHMS, aJJOT€HUPOBAHUS, THIpaTaluu. VckitoueHus
U3 TpaBuiga MapKOBHHKOBA, PpEaKIUs THAPOTAJIOTEHUPOBAHUS (paauKaIbHbBIN
MEXaHHU3M).

13. Peakuiuu  apoMatuyeckoro ayekTpodunbHOro  3amemieHus.  O0Opa3zoBaHue W
YCTOWYUBOCTh T U G-KOMILJIEKCOB. OCOOEHHOCTH MPOTEKAHUS PEAKIUN 3aMEIICHUs Y
TOMOJIOTOB O€H30J1a (CTaTUYECKUA W TMHAMHUYECKHHN (DAKTOpHI), B3AMMHOE BIUSHUE
QTKWIBHBIX TPYNI YW  apOMAaTHYECKOrO KOJiblla, NpuUMEphl peakuuid. Poib
KaTaJIn3aToOpoB. BiMsiHUE 37I€KTPOHHOM NPHUPOABI 3aMECTHUTENS HA OPUEHTALHIO H
ckopocTh peakuuu. CorjacoBaHHass M HECOIJIACOBAHHAsS OPHUEHTAIIMM HECKOIBbKUX
3aMeCTHUTeNIe B apOMaTHYECKOM KOJIbIIE.



14. Peakiiuu  apomatruueckoro  HykieodwibHoro  3amenieHus — SNapom.  (mis
AKTUBUPOBAHHBIX JJIEKTPOHOAKLENITOPHBIMA 3aMECTUTEISIMU), APUHOBBIA MEXaHHU3M
(nms HeaKTHBUPOBAHHBIX apeHoB), SN 1 MexaHU3M JTsl COeH apuiIua30Hu.

15.Peakunu KOHAEHCAIIMU B OpraHndeckoM cuHTe3e. LllenoyHol U KUCIOTHBINA KaTaius.
3aBUCUMOCTh YCJIOBUM NPOBENCHUSI KOHACHCALMH OT CTPOEHUS KapOOHWIBHBIX U
METUJIEHOBBIX KOMIIOHEHTOB. Peakunu nmonumepusanuu, iX 0COOCHHOCTH.

16.Undpakpacuas cnexkrpockonwus. [Ipupoga UK crmexTpoB, criocoObl nX M300pakeHHs,
XapaKTepUCTHUYECKUE YACTOTHI MOTJIOMICHHUS.

17.3nexTponHas cnekrpockonus. [Iprpoaa cieKTpoB, TUIIBI ATEKTPOHHBIX MEPEX0/I0B, UX
AHEPreTUYECKUe XapakTepucTuku. [ToHsTHE 0 XpOMOGMOPHBIX T'PYMIHUPOBKAX, CIIOCOO
nzoopaxenus YD cekTpos.

18.CrieKTpbl MPOTOHHOTO MAarHUTHOTO pe3oHaHca. [Ipupona, OCHOBHBIE XapaKTEPUCTUKHU:
XUMHYECKUN CABUT, UHTEHCUBHOCTb, MYJBTUILUIETHOCTh CUTHAJIOB IIPOTOHOB; CIIMH-
CIIMHOBOE B3aMMOJICUCTBUE.

19.Macc-cnektpomeTpusi. OCHOBHBIE IPUHIIUIIBI, MOJICKYJISIPHBIN HOH, H30TOIHBINA COCTaB
MOHOB, OCHOBHbIE MYTH (PparMEeHTAMH BaXXHEHIIMX KJIACCOB OPraHUYECKHX
COECIMHEHU.

20. Ankanbl. XMMUYECKHE CBOMCTBA, PEaKIIUU 3aMEIICHUS. PaaukaabHBII MEXaHU3M, €ro
0COOEHHOCTH, YCTOMYUBOCTH YTJIEBOJIOPOIHBIX paguKaIIOB. Peaknnn
raJIOTEHUPOBAHUS, HUTPOBAaHUA, CyIb(OXJIOPUPOBAHUSA, OKUCIeHus. Peakuus
paciuerienus. Kpekunr, nupoians3, 0cCoOOEHHOCTH MX MPOTEKaHus, 3HaueHUue. MeToabl
IIOJIy4YEHUS AJIKAHOB.

21. AnkeHbl. XUMHYECKHE CBOMCTBA, pEaKUUU IPUCOCTUHEHUS. IIEKTPOQPUIbHBIN
MEXaHU3M, pPOJb KaTalu3aToOpOB, YCTOMYMBOCTh T-KOMILJIEKCA M KapOOKAaTHOHOB.
[IpaBuno MapkoBHUKOBA H €ro OOBSCHEHHE C TO3UIUH CTaTUYECKOro U
JUHAMMYECKOTO IOJAXO0JI0B, HCKJIIOYEHMs] M3 IMpaBwia MapKoBHUKOBA. ODPQeKT
Xapama (pagukainbHbI MexaHu3M). Peakiuu nmomumepusarnuu. Peakium oxuciaeHUs
AJKEHOB. METOIbI OIyYEHNSI AIKEHOB.

22.DNeKTpOHHOE CTpOCHHE Majbix MUKIOB. Teopust Hampspkenus baitepa. OcoOblit BUA
(6ananoBas). [uknorexcan. KondopmaimonHass wu3omepus. AKCHalbHbIE U
AKBATOpHUAJIbHBIE CBSI3U B KOHPOpPMALIUU Kpeca.

23.DJEeKTPOHHOE CTPOCHHE COMPSHKEHHBIX JAMEHOB, ME30MEPHBIA 3(PQeKT, MpeaeibHbIe
CTPYKTYpbl. MeXaHu3M 3JeKTPOPUIBHOTO MPUCOECIUHEHUS K OyTaaueHy U HU30MPEHY
(KMHETUYECKU M TEPMOJMHAMHUYECKHN (aKTOphl, MpUMEpHl peakiuit). Peakius
Junbca-Anbiepa 1 ee IpuMEHEHHe B OpraHnueckoM cuHTe3e. OCOOEHHOCTH CTPOEHUS
HAaTypaJIbHOTO W  CHUHTETHYECKOro  Kayyyka. llomyueHnme u  mpuMeHeHHe
CUHTETHYECKOTO KayuyyKa U PE3UHBI.

24. TpeTbe BaJIGHTHOE COCTOSHHME aToMma yTriepoja, AJIEKTPOHHOE CTPOCHHE AJIKHUHOB.
XHUMHUECKHE CBOMCTBA. Peakiun MPUCOECAVHEHUS, HYKJICOPUITHHBIN,
ANEKTPOPHUIIbHBIN, paguKaIbHBIA MEXaHW3Mbl (MpUMEPHl  peakiuii). Peakmums
Kyueposa. IlpaBmwio OnprekoBa. Peaknum 3amenieHus, OPOSIBIEHHUE KHUCIOTHBIX
CBOWCTB, CPABHEHHE UX CWJIBI B PSIy aJKaHOB, aJIKEHOB, AJIKUHOB. METO/IbI OJIyYEHUS
AJKUHOB.



25.Coenunenuss audenusi u tpudeHuameranoporo psga. CuHTesbl audeHUIMETaHa,
TpupeHUIMeTaHa M HUX Mpou3BOAHBIX. Kpacutenu TpudeHUIMETaHOBOTO psija.
DNEKTPOHHOE CTPOEHHE COCIWHEHUWU W MpPUYMHA M3MEHEHHSI OKPACKH B KHCIIOH,
HEUTpaJbHOU U IIEIIOYHOU cpesie. OCHOBHBIE XMMHYECKUE CBOMCTBA.

26.CoeuHeHUs C  KOHJCHCHUPOBAaHHBIMU  OCH30JBHBIMH  KOJbIAMH  (HadTaluH,
aHTpalleH). JJIIeKTPOHHOE CTpOeHHE HadTaluHa, aHTpaleHa, MPeAeIbHbIE CTPYKTYPHI,
JUIMHBI ~ CBsI3€H, DOSHEprus CTaOMIM3allid  MOJEKYJbl, HWHIEKCH  CBOOOTHBIX
BAJICHTHOCTEHW, apOMaTUYHOCTh. XHUMHUYECKHE CBOMCTBA. Peakuum 3amenieHus
ANEKTPOPUIIbHBIA U HyKJIeOPHIbHBIA  MexaHu3Mbl. [lpaBuia opueHTalMH B sape
HadTtanuHa. Peakuuu oxucnenusi. Hadronbl, HapToxuHOHBI, aHTpaxuHOH. [lonyyeHue
U 0COOEHHOCTH XMMHUYECKOT0 noBeeHus. [Ipumenenue.

2(.DNeKTpPOHHOE CTPOCHHUE TalloreHaKaHOB. CpaBHUTEIBHBIN aHAIU3 XapaKTEPUCTUK G-
cBs3el. Yriaepopa-ranoreH (¢dpTop, XJjop, OpoM, HOJ), UX pPEaKIMOHHAS AKTUBHOCTb.
HeiictBue unHmykTuBHOrO 3ddekra. Bumsl mzomepun. BzaumoneiicTBue ¢ BOIOM,
ieioyamMu, CHOUPTaMHM, aMHHaMH, COJSIMH KHUCJIOT W Jp. BzaumopeiicTBue
raJIOTeHAJIKAHOB € MeTajulaMu (mosydeHue peaktuBa ['punbspa). [lpumenenue
METaJUIOOPTaHUYECKUX COEIMHEHHHA /Ui CHHTE3a aJKaHOB, CIUPTOB, AJIbJETHJIOB,
KETOHOB U KapOOHOBBIX KUCJIOT.

28.HempenenbHble  aJKWITATOTEHUABL. DJIEKTPOHHOE CTPOCHHE TaJOTEHBUHWIA H
rajioreHasmiaa. OCOOEHHOCTH MPOTEKAHUS PEAKIMI MO CBS3SM YIJIEpOA-TaJOreH U 10
KpPaTHOM yIJIEpOA-yIIE€pPOJHON CBS3H. [ aIOr€HIpPOM3BOIHBIE APOMATUYECKOTO Psa.
DNEeKTPOHHOE CTpoeHue XxJopOeH3ona.. OpueHTHpylollee JeHCTBUE TallOTE€HOB,
CTaTUCTUYECKUE M JHWHAMUYeCKHue HPQPEKThl B PpeakUusx 3JIEKTPOPHUILHOTO
3amemienus. HykneodunpHoe 3amelieHMe aroma rajoreHa (MexaHusMmbl Sn2 U
AJIIMMUHUPOBAHUE - IPUCOECTUHEHUE).

29.D7eKTpOHHOE CTPOCHUE TPENeNbHbIX M HeNpeneabHbIX crnupToB. (OOpazoBaHue
BOJOPOJHBIX CBs3€l. ATOMHOCTh CHHUPTOB. XUMHYECKUE CBOicTBAa. KucioTHo-
OCHOBHBIE  CBOWCTBa  CHUPTOB.  Peakuuu  3aMelleHus  TUJIPOKCOTPYIIIHI,
HYKJICOQUIbHBIA  MEXaHU3M,  BO3MOXHBIE  I[MOOOYHBIE  pEaKIMH,  y4acTHe
kaTanu3atopoB. OxucieHue cnupToB. CpaBHEHHE PEAKIIMOHHON CIOCOOHOCTH
MEPBUYHBIX, BTOPUYHBIX W TPETUYHBIX CHUPTOB. JIByX- M TpeXaTOMHbIC CIHPTHI.
CpaBHEHHE KHUCIOTHO-OCHOBHBIX CBOWCTB. O(QHpBI MPOCTbIE U CIOXKHBIE, HX
XuMu4eckue cBorcTBa. CnocoObl MOIYYeHHUs] CIUPTOB.

30. Apomatrueckue cupThl U GEHOJBI. DIEKTPOHHOE CTPOECHUE U XUMUYECKHUE CBOMCTBRA.
W3meHeHne KUCIOTHO-OCHOBHBIX CBOMCTB B 3aBUCHUMOCTH OT MPHUPOJBI 3aMECTUTENS U
€ro PacroyokKEeHHs] B apOMaTHYECKOM KOJIbIE. Peakiinu aneKTpopuIbHOrO 3aMeIeHUs
no OeHzonpHOMY  sA1py. OCOOEHHOCTHM TPOTEKaHUs peakUWid HUTPOBAHMUA,
TAIOTCHUPOBAHUS,  CyJb(UPOBAHUS,  ANKWIAPOBAHUS, OKHUCIEeHHS.  Peaknuun
noymkoHieHcamu. J[Byx- u tpexatomubie (eHnomnbl. KapOokcunmpoBanue QpeHOIATOB
meoYHbIX MeTayioB 1Mo Konsbe. @opmunupoBanue geHomnos mo Peitmepy — Tumany.
CnocoObl ostydeHusi PeHOJIOB.

31.DneKTpoOHHOE CTPOEHHE ANIbJIETHAOB U KETOHOB. BiinsiHue kapOoHuia Ha MOJBUKHOCTh
BOJOPOJIHOTO aToMa, eHoyin3alus. KHCIOTHOCTh M OCHOBHOCTH KapOOHWJIBHBIX
coelMHEeHMH. XHUMHUYECKHE CBOWCTBA. Peakuuu NpUCOEIWHEHHUs, HYKJICO(HUIbHbBIN



MEXaHU3M, KHCIOTHBIM KaTanu3. OCOOEHHOCTH MPOTEKAaHUsI PEAKIU C CHUHWIbHON
KHCIIOTOW, C THAPOCYIb()UTOM HATpUs, CO CHOUPTAMH, C aMMHAKOM H €ro
npou3BoAHbIMU. Peaknun konpeHcanuu. [l[emoYHBIA W KUCIOTHBIA — KaTaJu3.
3aBUCUMOCTh YCIIOBHII TPOBEJACHUS KOHACHCALIMM OT CTPOCHUSI KapOOHWIBHBIX U
METHJICHOBBIX KOMIIOHEHTOB.

32. OKUCAUTENHFHO-BOCCTAHOBUTEIbHBIE PEAKLIUN aIbJETUI0B U KEeTOHOB. (CpaBHEHHE
PEAaKIIMOHHOM CHOCOOHOCTH aibJAECTHI0B M KETOHOB B PEAKUUAX OKHUCICHHS H
BOCCTaHOBJICHMs. B3aumonelictBue ¢ monamu cepedpa, meau, peakiuu Kanwuiiapo,
Tumenko (MexaHU3M ayTOOKCUIAIINH, POJIb KaTanu3aTopoB). BiusHue kapOOHUIBbHOMN
Ipynnbl  Ha  PEaKUMOHHYI0  CIOCOOHOCTh  apOMaTHYeCKOro Kojblla U €€
OpUEHTHUPYIOIIEE ICUCTBUE B PEAKLUSIX ICKTPOPUIBHOIO 3aMelIeHUs (CTaTUYECKUN U
TuHAMUYecKuid pakTopbl). MeToabl oTydeHHs] KapOOHUIIBHBIX COSTMHEHUH.

33.D1eKTpOHHOE CTPOEHUE KapOOKCWIBHOM rpymibl. KUCIOTHBIE CBOWCTBA, KOHCTAHTHI
WOHU3AIMY, BIUSHHUE YIJIEPOJHOIO pajvKaia Ha NpPOSBIECHUE KHUCIOTHBIX CBOMCTB.
Peakuuu HyKI€0(UILHOTO 3aMENICHUSI, MEXaHU3M IIIEJIOYHON U KUCJIOTHBIM KaTalus,
BO3MOKHBIE TOOOYHBIE PEAKIIUU, BIMSHUE CTPOEHUS cyOcTpaTa U peareHTa. BiusHue
KapOOKCUJIBHOM  IpyNmbl Ha  CBOMCTBAa  YIJIEpOJHOTO  paaukana. Peaknus
rasioreHupoBanus (Xemns-Doaprapaa-3eIMHCKOr0) B alu(aTHUECKUX KHUCIOTaX.
Mertoabl cuHTe3a KapOOHOBBIX KHCIOT.

34. OyHKITMOHAIBHBIC MPOU3BOIHBIC KAPOOHOBBIX KHUCIOT (AHTHAPHUIBI, XJIOPAHTHIAPHUIBI,
CoXHBbIE 3Qupbl, amuibl). CpaBHEHHE PEAKIIMOHHOW CIIOCOOHOCTH MPOU3BOIHBIX
KapOOHOBBIX KHCJIOT B PEAKIUAX HYKJICO(UIBLHOTO 3aMellleHus (HamnpaBieHue U cuia
UHAYKTUBHOTO H Me3oMepHoro »sddekra). Peakmuu ruaponnsa, aMMOHOIM3A,
ankorosivza, amnuaoiusza. [loABMAKHOCTH  (-BOJAOPOAHOTO aTOMa, aKTUBHOCTH
npoU3BOJHBIX KUCIOT Kak CH kucior.

35.JlukapOboHOBbIE KHUCIOTHL. B3aumMHoe BiuMsiHUE KapOOKCWIBHBIX TPYIMI, CpaBHEHUE
KOHCTAaHT HWOHM3AallUM IIAaBEJICBOM, MOJOHOBOM, SIHTAPHOW W TJIyTApOBOM KHCIIOT.
Peaknuun mno kapOokcuibHOUM rpymnme. OcoOble CBONCTBa KHUCIOT (OTHOIIEHUE K
HarpeBaHMUIO Pa3JIMUHBIX KUCIOT). ManoHOBBINA (Ppup. DINEKTPOHHOE CTPOCHHE, CHIa
CH-xucnotel. CHHTE3 MOHO- M TUKAPOOHOBBIX KUCJIOT Ha OCHOBE MOJIOHOBOTO 3(upa.

36.0OKcuKapOOHOBBIE KHUCIOTBHL. JIEKTPOHHOE CTPOCHHE U XWUMHUYECKHE CBOICTBA.
Peakuuu 10 COMPTOBOMY THUIAPOKCWIY U KapOOKCWIBHOW TpYyIIe, BIUSHUE
TUAPOKCUIIBHOM TPYMIbI B O-, [3-, Y- MOJOXKEHUAX HAa KUCIOTHbIE CBOMCTBA. OcoObie
cBoiicTBa. PacmienieHne mnpu AEHNCTBUM KOHLICHTPUPOBAHHOM CEPHOM KHUCIIOTHI U
OTHOIIIEHUE O.-, -, Y-, O-OKCUKHUCIIOT K HArPEBaHUIO.

37.0kcokucnotel. [ MHMoKkcuiioBas, MUPOBUHOTPaJAHAs, AllETOYKCYCHAsE KUCIIOThI). Brusinue
KapOOHWJIBHOW TPYMIIbI HA KUCIOTHBIE CBOMCTBA, KOHCTAHTHI HOHU3AIMH. Peakiuu mo
KapOOHWJIBHOW W KapOOKCWIBHOW TpynmnaM.AleToykcycHbli 3¢up. Tayromepus,
MEXaHU3M TayTOMEPHOTO TPEBpaIEHUs, MPENeTbHbIE CTPYKTYphl U Me30(OpPMBI.
Brinenenne eHonbHOM M KeTOHHOM ¢GopM U WX CBOMCTB. CHHTE3bI Ha OCHOBE
alleTOYKCYCHOTO 3(pupa, KETOHHOE U KUCIOTHOE pacIIeIIeHHUE.

38. AMunokucnotel. Cunate3 anbda-, -, y-amuHokuciaor. AMdorepHocts. OOpazoBaHue
OUTIOJISIPHBIX MOHOB M BHYTPEHHHUX KOMIUJIEKCHBIX cojieil. Peakiuu, uayiiue no aMmmuHo-
U KapOOKCUJIbHOW TpynnupoBkaMm. PaznnyHoe MmoBeneHUE MPpU HArpeBaHuud o-, B-, y-



aMUHOKUCTOT. JlakTam-lakTumMHass TaytoMmepus. OnTUYecKkass aKTUBHOCThH ajb(a-
aMUHOKHCIIOT, UX OHOJIOTHYECKas pPOJib.

39.Knaccudukamuss  yrineBogoB. Monocaxapunsl.  M3omepus.  KompuaTto-nienHas
TayToMepusi, 0O0pa3oBaHHE MUPAHO3HOTO U (ypaHo3HOro nukia. IlomyanerambHbIN
ruapokcui, anoMmepus (ambda, Oera-hOpMysbI), MyTapoTalus, €€ MEXaHU3M.
OnTHueckas M30MepuUs, CTPYKTYpPHbIE W TPOEKIIMOHHBIE (OPMYIbI, AHTUIIOBI,
auactepeon3oMepbl. D u L-psgpl. AGcomotHast koHpurypamus (R, S-cuctemsr).
buonornyeckass aktuBHOCTh. KoH(popManMoHHas H30MEpHs MUPAHO3HOTO IMKIIA.
XUMHUYECKHE CBOMCTBA MOHOCAXapHJIOB.

40. Mucaxapunsl W monucaxapuibl. JIBa THma aucaxapulioB: BOCCTaHABIMBAIOIIWE
(TTMKO3UIO-TIII0K03a) — MallbTO3a, JIAKTO3a, 1eJJI00M03a M HEBOCCTAHABIMBAIOLIUE
(TIMKO3UAO-TIMKO3UIBI) — Tperaynos3a, caxapo3a. OTIM4yMe XUMHUYECKHMX CBOMCTB
BOCCTAHABJIMBAIOIIMX M  HEBOCCTAHABIMBAIOIIMX JAMcaxapujoB. Peakuum 10
KapOOHWJIBHOM M TUAPOKCUIIBHOW rpynnaMm. MyTapoTauus 1ucaxapuaoB, HHBEPCUS U
peBepcus y caxaposbl. [Ipupoanbie Onononumeps! (kpaxman u nesuttoiao3a). CxoncTsa
U pa3inuhe B CTPOEHMHM M CBOMCTBax. [mapomns. IlpuMeHeHme KpaxMaia W
LEJUTIONIO3b, UX MepepadoTKa.

41.D51eKTpOHHOE CTPOECHHE aMMHUaKka U aMUHOB. CpaBHEHHE OCHOBHBIX CBOMCTB aMMUAKa,
MEPBUYHBIX, BTOPUYHBIX, TPETHUUYHBIX aMHUHOB M aMHJOB KapOOHOBBIX KHCIIOT,
apOMaTUYECKHX AaMHUHOB. Peakuuu alKuiIMpOBaHHUS U alUWJIUPOBAHHMS aMHUHOB.
YeTBepTUUHBIE COJIM, THAPOOKHCH aMUHOB. Peakiiuu 351eKTpoQuiIbHOTO 3aMEIICHUS 110
OEH30JIbHOMY KOJIbIy. MeXaHu3M peakiuu (CTaTUYeCKUl U JUHAMUYECKUNA (PaKTOpHI).
Oco0eHHOCTH NPOTEKaHUS! PEaKIIMU HUTPOBAHUS, CylIb(QUPOBaHUS, rajJOreHUPOBaHMS,
arpuipoBanus. CriocoObl MOTy4eHHsI aMUHOB.

42. ApomaTtnueckue Aua30- M a30coenuHeHus. Peakiuu mNepBUYHBIX, BTOPUYHBIX U
TPETUYHBIX AMHUHOB C a30TUCTONW KUCIOTOM. OCOOEHHOCTH MPOTEKAHUS PEAKLUH Y
anudaTuyeckux U apoMaTHYECKMX aMUHOB. MexaHHM3M peakluu IUa30THPOBAHUS
(mInazoTHpyrouMe  areHThl, CTpPOEHHE  cyOcTpaTa, JJEKTPOHHOE  CTPOEHHUE
nua3okaThoHa). Peakuuu coneil [ua3oHus C BbIAEICHHEM U 0€3 BBIIEICHHUS a30Ta.
A30KpacuTelny.

43.Hutpo- wu cynbdocoenuHeHuss annpaTHdeckoro W apOMAaTUYECKOTO  PSIOB.
DNEeKTpOHHOE CTPOEHHWE M XUMHUYECKHME CBoOicTBa. BoccraHoBieHue HHUTpPO- U
Ccynb(QOTpyIi B IIEIOYHOM U KHUCIOU cpene. [IposiBneHHe KUCIOTHBIX CBOMCTB.
Peakuuu 351eKTpoPUIBHOTO 3aMEIICHUs IO apOMaTHUYeCKOMY KoJiblly. CTaTuueckuil u
nuHamMudeckuii  paktopbl. Peaknmm  HykneoduiabHOro 3amemieHus.  CrmocoObl
noyiyueHusi. Peaknum HUTpOBaHUA U CyNb()UPOBAHUS, MEXaHU3M, areHTHI, BIIUSHUE
CTpOeHHsI cyOcTpaTa Ha CKOpOCTb peakuuu. HwurtpoBanue mno OOKOBOH 1menu y
rOMOJIOTOB O€H30J1a, IPUMEHEHHE HUTPOCOECTMHEHUH U CYIb(ONPOU3BOIHBIX apPEHOB.

44 TIaTnuneHHblE TeTEePOIUKIIbI. DJIEKTPOHHOE CTPOEHUE B CPABHEHUU CO CTPOCHUEM
Oenszona, (enona u anHwiauHa. llpenenbHbIE CTPYKTYpBI, IUIOJBHBIE MOMEHTHI,
apOMaTUYHOCTh, KpHUTEpUU apoMaTuyHocTH. KBazuapomaTuueckue CBOMCTBa
reTepOLUKIOB.  XHUMHUYECKME  CBOMCTBA  MATUWIECHHBIX  I€TEPOLMKIMYECKUX
COECIMHEHUM.



45.CpaBHeHHE MPOTEKAHUS PEAKIUU 3JIEKPODUIBHOTO 3aMEIIeHUs] U MPUCOCTUHEHUS Y
nuppoJia ¢ aHWIMHOM, Y (ypana ¢ ¢enonoM. KucioTHeie, OCHOBHBIE CBOMCTBA, WX
aKTUBHOCTH. [IpHpoaHble cOeAMHEHHUs, COoAepKallre MUPPONbHBIN UK. CTpoeHue
noppuHa W €ro apoMaTuyHOCTb. [eMOorinoOuMH U XJOpoduil, WX CTPOEHUE U
ounonoruydeckas pois. a0, Tpuntoda u ux npousBoaHbie. UHAOKCHI, TayTOMEpHS.
Ky06oBrie kpacureny.

46.1llecTuuneHHble TETEPOLMKIBI. DJIEKTPOHHOE CTPOCHHUE, MpeAeNibHbIE CTPYKTYPHI,
pacnpesiesieHue AJIEKTPOHHOM MIIOTHOCTH, JUMOJIbHBIE MOMEHTBHl U apOMaTUYHOCTD.
XuMHUYECKHe CBOWCTBA. Peakiuu snekTpopuiIbHOTO U HYKJIEO(PHUIBHOTO 3aMEeIleHuUs,
MEXaHU3Mbl, CTATUYECKUNA U TUHaMU4YecKuil pakTopbl. CpaBHEHHE OCHOBHBIX CBOMCTB
NUPUIUHA, TUIEPUIMHA, TTUPPOJIa U aHUIUMHA. BHOJIOTMYEeCKH aKTUBHBIE BEIIECTBA C
MUPUIUHOBBIM SIJTPOM.

47.ITupan u ero mpousBOJHbIE (O- U Y-MUpaH, O- U y-HpoH). [lceBmoapomarnueckuit
XapakTep raMMa-MpoHa, OCOOEHHOCTHM XHMHMUYECKOTO IOBeleHuA. beH30-y-nupoH
(xpomoH), ¢naBoH. [loHsiTHE O MUTMEHTaX IBETOB, GPYKTOB U ATOJ (QHTOIMAHUJBL:
NEJIaprOHUIMH, [IMAHUJIUH, AeNb()UHUINH). 3aBUCUMOCTh OKPAacKU AHTOIIMAHHUJIOB OT
pH cpenpr.

A8.TIsTHusieHHBIE TETEPOLMKIIBI ¢ IBYyMs rerepoaromamu. OKcas3oi, THAa30j, MUPa3oll U
MMHUJA30J1. OJEKTPOHHOE CTPOEHWE, TpaHuyHas CTPYKTypa, apOMaTUYHOCTb.
OcHOBHBIE ¥ KHCJIOTHBIE CBOWCTBA, pEAaKIUHA 3aMEIIEHUS U TMPUCOCTUHEHUS.
buonornueckoe 3HaueHWE MPOM3BOJIHBIX: BUTAMHUHBI, MEHULWJUIMH, HOPCYIb(})a3odm,
THUCTUIUH, TUCTAMHH, HyKJICUHOBBIE KHCIIOTHI U JIp.

49.lllecTuuneHHbIC TETEPOLUKIIBI ¢ ABYyMs reTepoaTroMamMu. Jnasunel: mupuaasud (1,2-
muasuH), nupumuaud (1,3-nuasun), nupasul (1,4-nuasuH). DIEKTPOHHOE CTPOCHHUE,
IpaHUYHbIE CTPYKTYpPbI, apOMaTUYHOCTh. OCHOBHBIE CBOICTBA U pEaKLIUU 3aMEIICHHUS,
peakMoHHas CIOCOOHOCTb. BHONOrMYecKH aKTHBHBIE NPOU3BOIHBIC MUPUMHIKMHA
(BUTaMUHBI, HYKJIEUHOBBIE KHUCHOTHI). [lupumuanHOBBIE OCHOBaHWs: ypauun (2,4-
TUOKCH-TIMPUMUINH), TUMUH (5-MeTHI-2,4-THOKCU-TIMPUMUINH), IIUTO3UH (4-aMHHO-
2-OKCUTTUPUMUIUH). JIakTHUM-JTaKkTaMHasi TAyTOMEPHSI.

50.Ilypun, apomatudeckasi CBsi3b M apOMaTUYHOCTh. OCHOBHBIE KHCIIOTHBIE CBOMCTBA,
peaKkiuu 3aMelIeHHs], B3aUMOCBI3b MEXAYy MypHHOBBIMA OCHOBAaHUSAMHU (aJCHHH-6-
aMUHONYPHH, ryaHUH-2-aMUHO-0-OKCHITypHH, KCaHTUH-2,6-THOKCHUITYPHH,
TUTIOKCAaHTUH-6-OKCHITYPHH) ¥ MOYEBOW KUCIIOTOH (2,6,8-TprokcunypuH), [Tonstue 06
ankanounax. Kodeun (1,3,7-TpuMeTnikcanTuH), T€00pOoMUH (3,7-IUMETUIIKCAHTAH),
teopuuuH (1,3-AMMETUIIKCAaHTHH).

ITPOI'PAMMA
6CMYRUMEIbHO20 IK3AMEHA 6 ACRUPAHMYPY
no JucuunInte «Opranuyeckas XuMus»

BBEJIEHHUE.
Oprannueckass XMUMHSL M €€ MECTO CPEIu APYTHMX XUMUYECKUX AUCLUIUIMH, CBS3b C
Opyrumu Haykamu. OpraHnyeckue COeAMHEHUS B IPUPOIE.



CoctaB ¥ CTpoeHUE OpraHuyecKux coeauHeHuil. CTpyKTypHbIE (HOPMYIIBI.
I'omomorus. M3omepus. IIpuHuunsl panmoHanbHOM HOMEHKIATYPHI M 3aMECTUTEIBHOM
HomeHkatypsl MIOTTAK.

Tunbel XUMHYECKHX CBSI3€M B OPraHUYECKUX COeNUHEHHsX. Dusnueckue
XapaKTEPUCTHUKHU CBA3EU: DHEPTHSI, INHA, ITOJIAPHOCTD, OJSIPU3YEMOCTb.

OCHOBHBIE TMOHATHA CTEPEOXMMHUHU. J[Ba THUMA MPOCTPAHCTBEHHOW HW30MEPHUU:
IMAaCTEpEeOMEpUss U DHAHTUOMEpHUA. XHPAJIbHOCTb, YCIOBHS Ui €€ BO3HUKHOBEHHS.
Onrthueckass akTHUBHOCTb COCIUHEHUN C XHUPAJIBbHBIMH MOJIEKYJIAaMU. OHAHTHOMEDBIL,
panematel. CrnocoObl  M300pa)Ke€HUsT  MPOCTPAHCTBEHHOTO  CTPOCHHUS  MOJIEKYII:
KJIMHOOOpa3Hble Mpoekiuu, ¢hopmyiasl HeioMeHa u mpoekiuonHubie popmynsl Ouiiepa.
[IpaBuna monb30BaHUS UMH. AOCONIOTHasT ¥ OTHOCUTEIbHAs  KOHQUTypalus.
Kondopmarnus, ee ornuune ot koHpurypauuu. Kongopmepsi.

Acnvmmerpryecknii aroM. OpraHn4eckue COSAMHEHUS C OJJHUM aCUMMETPUYECKUM
atomoM  yraepoja. IlpunHnumner  R,S-Homenknatypel.  CoenuHeHus ¢ IByMs
acuMMeTpuieckuMu aromamu. IloHstue o me3o-popmax. Tpeo-, 3pUTpO-HOMEHKIIATYpa
KaK croco0 OTOoOpa)keHUsT OTHOCHUTEIbHOM KOH(UIypaluud AUACTEPEOMEPOB C IBYMS
ACUMMETPUYECKAMH aTOMAMHU. JHAHTHOMEPHI C OChK0 XMPAIBHOCTH HA IIPUMEPE AJUICHOB
n 1u(deHOBbIX KHUCHOT. IInockocTHas XupanbHOCTh HAa MpUMEpe Napa-IUKIOPaHOB.
OneKkTpoHHbIE (MHAYKTUBHBIA W ME30MEpPHBI) W MPOCTPAHCTBEHHBbIE 3(P(DEKTH B
MOJIEKYJIaX OPraHUYECKUX COCTNHEHUM.

Knaccudukanuss peareHTOB u peakiuil. MexaHM3Mbl OpPraHHMYECKHUX pPEaKIM.
IloHATHE O NPOMEXKYTOYHBIX YACTULAX, [EPEXOJHOM COCTOSHHUM, SHEPreTHYECKOM
npoduie peakiuu U ee d3HepreTudeckom Oanance. Kunetnueckuil 1 TepMOIMHAMUYECKHIM
KOHTPOJIb pEAKIIUH.

[IpocTpaHCTBEHHBIN aCIEeKT [IPOTEKAHUSA OpPraHUYECKUX pEaKLnii:
JMacTePEOCEICKTUBHBIE U YHAHTUOCEJIEKTUBHbBIE PEaKMU. DHAHTUOMEPHBIA M30BITOK KaK
KOJINYECTBEHHAs XapaKTEePUCTUKA DJHAHTUOCEIIEKTUBHOCTH MpoLecca.

OcHOBBl MeTOAa MOJEKYJSIpHbIX opOutaneir (MO) s MoOJEKyd OpPraHUYEeCKUX
COEIMHEHH, COJEpKaIUX T-CBSA3U. MoJeKysipHble T-OopOuTanu 3THieHa, 1,3-0yranuena
Y BBICIIUX MOJUEHOB, O€H30Ja, pajuKaia, aHMOHA U KaTMOHA aJUIWJIBHOTO Tuna, 2,4-
MEHTAIUCHWIBHOTO paaukayia. [IpuHIMI KECTKMX M MATKUX KHUCIOT M OCHOBAaHUU
(KMKO).
1. PUBNYECKHUE METObI UCCJIIEJJOBAHUSA
B OPTAHUYECKOW XUMMUMU.

OOmast  xapakTepucTuka  (PU3UKO-XMMHYECKMX  METOJOB, OCHOBaHHBIX Ha
B3aMMOJICHCTBUM U3JIy4eHHUs ¢ BeriecTBOM. CrieKTpalibHble U JU(PPAKIIMIOHHBIE METO/IBI.

Konebarenbnascnexktpockomusi:  mpupoaa  MK-cmektpoB, mpaBuna  oTbopa,
XapaKTEpUCTHUECKUE 4YacTOThl mnoriomeHus. KP-cnexkrpockonus. Bosmoxnoctn HK-
cHeKTpockonuu ¢ npeodpazoBanueM Dypoe. [IpeacTaBnenns o TEXHUKE HKCIIEPUMEHTA U
MeToaax mpurotosienus npod B MK-crnekTpockomnuu.

QOYHKIMOHAIIBHBIM aHAIUW3 Ha OCHOBE XapaKTEPUCTUUYECKUX YaCTOT: QJIKaHbl —
XapaKTEpUCTUYHOCTh KoJiebanuit cBsizeil C-H, HexapakTepucTUYHOCTh KoJieOaHUM CBsI3en
C-C; ankeHbl — XapaKTEPUCTUYECKUE YACTOThI, 3aBUCHUMOCTh YaCTOThl BAJIEHTHOIO
kojiebanusi C=C OT pa3nIuuHbIX (DAKTOPOB; AIKUHBI, aPOMATUYECKUE COCTUHECHUS —




XapaKTEpUCTUUECKHE  4YacTOThl, (opma  KoneOaHMl  apoOMATHYECKOTO  KOJbIIa,
nepopmaronnbie konebanuss C-H; xapOOHMIbHBIE COCIMHEHUS — XapaKTEPUCTUUYECKUE
YacCTOThI, BIUsIHUE conpsikeHus cBsizeil C=0 ¢ ApyruMu KpaTHBIMU CBSI3SIMHU.

DJeKTpOHHAs! CIEKTPOCKONUS B yIbTPa(HOIETOBON M BUAMMOMN 00JaCTAX: MPUPOIA
CIIEKTPOB, THUIIBI AJICKTPOHHBIX TIEPEXOJOB, TIOHATHE O XPOMO(MOPHBIX TpYIIIAX.
[IprMmeHenusT 3JIEKTPOHHOUW CHEKTPOCKONMHU B OPraHUYECKOW M 3JIEMEHTOOPTraHMYECKON
XUMHUHU.

Cnextpockornus SAMP. MaruutHeie cBOWCTBa aTOMHBIX sfep. AHcaMOib siaep B
CTaTUYECKOM MAarHMTHOM TMoJie. flnepHble 3€eMaHOBCKHE YPOBHHM, MX HACEIEHHOCTH,
yCJIIOBUE PE30HAHCA, MAKPOCKONMMYECKOE HaMarHuuuBanue. Perucrpanus cnektpos AMP
B PEKUME HENPEPBIBHOW PA3BEPTKH U B UMITYJIbCHOM PEXKUME.

MarnutHoe skpaHupoBaHue saep. KoHcTaHTa >KpaHHpOBaHHMS M XUMHYECKUW CIBHI.
OTajJOHUPOBAHHUE CIIEKTPOB. YCIOBHS IOJIYYEHUS CIEKTPOB BBICOKOTO PpPa3peLICHUS.
[IpsiMoe M KOCBEHHOE CIMH-CIMHOBOIO B3aWMoJeucTBUsA. Pemakcanus, BpeMeHa CIMH-
PEMETOYHON U CIMH-CITMHOBOU penakcanuu. OTHOCHUTENIbHbIE NHTEHCUBHOCTH CUTHAJIOB.
[llkana xumuaeckux caBuros ‘H B opranmueckux coeuHeHnsIx. Xumudeckue capuru 2C
JUISL OpTaHUYECKUX MOJIEKYI. BnusHue ¢uznueckux (pakTOpoB Ha 3KpAHHPOBAHUE SAEP:
JAAMArHUTHBIM W TApaMAarHUTHBIA BKJIaJAbl B KOHCTAaHTY 3KPAaHUPOBAHHS, BIIUSHHUE
MarHuTHOM aHU30TPONuH, 3P(EKT KONBLEBOTO TOKA, BIUSHUE AJIEKTPUUYECKOrO MO U
MEXMOJIEKYJIIPHBIX B3aUMOACHCTBUM, H30TOMHBIE 3P (HEKTHI.

XUMHYECKUE CIABUTH U CTPOCHUE MOJIEKYJ. XapaKTEPUCTUUYHOCTh XUMUYECKUX CIIBUTOB,
SMIIMPUYECKUE MPABUJIA UX OLIEHKHU 10 AJINTUBHBIM CXEMaM.

XUMHYECKasT U MAarHUTHAas SKBUBAJICHTHOCTbH SAEP, CUMMETPUS M XUPAIBHOCTh — HX
nposisieHuss B crnekrpax SMP. BeisiBieHue TOMOTONHBIX, 3HAHTHUOTOIHBIX U
IAACTEPEOTONHBIX Tpyil 1o cnekrpam AMP. KoHcTaHTBl KOCBEHHOIO CIMH-CIIMHOBOTO
B3aumoeiicteusi (KCCB) "Jun u ctpoenue monekyn. Crnexktpsl AMP nepBoro nopsaka.
CnunoBbie cuctembl AX, AX,;, AX,, AMX. IlIpocTeie mnpaBuia MYJIbTUILUIETHOCTH.
Cnektpel SIMP ¢ MarHmTHO HedKBHMBaJIeHTHbIMH sapamu AAXX! m AATMMIX.
OTKJIIOHEHMS OT MPABUJI EPBOTO MOPSAAKA I CHIIBHO CBSAI3aHHBIX cucTeM. CniekTpel AB n
ABX. Cnun-cimHOBOE B3ammogeiicteue 'H ¢ mpyrumu sapamu. OTHOCHTENBHBIN 3HAK
KCCB.

FemuHanbHble 2Jun, BULOMHANBHBIE Juy u  nmanpame KCCB  koncrantsr H-C-H.
3aBucumocth BullMHaIbHBIX KCCB ot aByrpanHoro yria (kpuBas Kaprnyca) u ee
UCIONIb30BaHKeE B KOH(GOpManroHHoM ananuse. Koncranter CCB 3C-1H.

JIBOITHOM TOMOSIZIEPHBIN M TETEPOSACPHBIN pe3oHaHc. I(HPEKTh TOTAIHBHOTO MArHUTHOTO
pesoHanca (cnuHOBas passaska) B cmekrpax SIMP-'H u  SAMP-B3C-{*H}. Snepnsiii
abdext Orepxaysepa (S130). OcobeHHOCTH TOMO- U T€TepPOsiACPHBIX cucTeM. DaKkTOPHI
YBEJIMYEHUS] UHTEHCUBHOCTEN curHajnoB. [Ipumenenuss 100 nns u3ydeHus: CTpOCHUS U
KOPPEKTHOT'O OTHECEHUSI CUTHAJIOB.

XuMudecku uHAynupyemas quHamudeckas nomispusanus saep (XUIATS). Ocobennoctu
npuMmeHenuss XU s u3yyeHuss MexaHn3ma rOMOT€HHOIO TUAPUPOBAHUS AJIKEHOB U
ankuHOB. JluHamudeckas cnekrpockonus SAMP. M3ydyenue oOpaTuMbIX peakivii mepBoro
MOpsIIKa U MEKMOJIEKYJISIPHBIX peakiuii oOMeHa. Bpaiienue Bokpyr npocthix cBsizeid C-C
1 "YaCTUYHO JBOMHBIX" CBSA3EH, UHBEPCUHU Y aTOMOB a30Ta u ¢ochopa, MHBEPCUS LIUKJIIOB,




BAJICHTHAs] TayTOMEPHS, KETO-€HOJbHAs TAYyTOMEpHUs, MEKMOJIEKYJSIPHBIM MPOTOHHBIN
O0OMEH.

Macc-cnektpomeTpusi, 00dacTH €€ NpUMEHEHUs. THumbl Macc-CHEKTPOMETPOB,
OCHOBHBIE y37bI TIprOOpa. Paszpemaromas cnocoOHOCTh. Macc-ClIeKTPhI MOI0KUTEIBHBIX
U OTPULATENIbHBIX HOHOB.  Macc-CleKTpOMEeTpHUsl BBICOKOTO paspemeHus. CrnocoOsl
MOHM3AIMKU. MONeKynspHbI MOH U ero (parmenranus. Bun macc-criektpa. Xpomato-
MacC-CIEKTPOMETPHUSI.

MeTtoapl yCTaHOBIIEHHS 3JIEMEHTHOTO COCTaBA COCIMHEHUS B CIIEKTPE HA OCHOBAHHUU
JAHHBIX 0 MPUPOJAHOMY COJEPKAHUIO CTAOMJIBHBIX M30TOMOB 3JIEMEHTOB IO KJIACTEpy
NMKa MOJIEKYJISIPHOTO MOHA.

2. AJIKAHBI.

Ipupoma C-C u C-H cBaseii, sp’-rubpuamsamus atoMa yriepoza. Ilomatue o
koH(popmanusax ankaHoB. Kondopmaruu srtana, mpomana u Oyrtana. [IpoeximoHHbIE
dbopmynsl  Hpiomena. DHepreruyeckas auarpamma KOH(OPMAIMOHOTO COCTOSTHUS
MOJIEKYJIBl ankaHa. lIpupoHbIE HMCTOYHMKM ankaHOB. METOIbl CHHTE3a AJKaHOB W3
AJIKEHOB, aJJKUHOB, AJIKWITAJIOT€HUI0B, METAUNIOOPTAHUYECKUX COCINHEHUH, alIbJIETUIOB,
KETOHOB U KapOOHOBBIX KUCJIOT.

XUMHUYECKHE CBOMCTBA alIKaHOB. ['aloreHMpoBaHWE AJKAHOB. MEXaHU3M pEaKIHH.
PernonanpaBneHHOCTh TaJOT€HUPOBAHUS PA3BETBIICHHBIX AJKaHOB. (OTHOCHUTENbHAS
CTaOMJIBHOCTh AJKWJIBHBIX pajukanoB. CHocoObl perucTpauuy alKWIbHBIX PaIUKaIOB
(3IP, SMP). CynbdoxnopupoBaHrne W HUTPOBAHUE aJKaHOB. TepMUYECKUUA U
KaTATUTUYECKUI KPEKUHT AJIKAHOB.

IToBeneHne ankaHOB B CYNIEPKUCIION cpelie, MOH METOHUS. VIOHHBIE peaKlUy alKaHOB:
JEUTEPOBOOPOIHBI OOMEH U raJIOTEHUPOBAHKUE B CYTIEPKUCIION cpejie.

3. AJIKEHBI.

[Ipupoaa IBOMHON yriaepoa-yriaepogHoOl CBA3H, SP>-THOPUAN3ALMS aTOMa yIIIepoIa.
['eomerpuueckas uzomepus. lluc-, Tpanc- u Z-, E-Homenknarypa. Psa crabumbHOCTH
AJIKCHOB, BBIBEJICHHBIM HA OCHOBE TEIJIOT TUAPUPOBAHUSI.

MeTtonpl cHHTE3a alKEHOB W3 AJKWITAJOT€HUAOB U CIUPTOB. CTEPEOCENEKTUBHOE
BOCCTAHOBJICHUE aNKWUHOB. CHHTE3 QJIKEHOB TEPMOJM30M YETBEPTUYHBIX AMMOHHUEBBIX
coneir (I'opman), N-okcuaoB Tpernunbix amMmuHOB (Koyn) m kcantorenaroB (YUyraes) .
Mertoasl pervo- u crepeocenekTuBHOTo co3aanusi C=C cBs3u Ha Oa3e wimnoB dochopa
(metonbl Buttura u Ysacsopra-XopHepa-OMMOHCA). PEeruocenieKTUBHbIN CUHTE3 aJIKEHOB
n3 rto3mwiaruapazoHoB (Illanupo). CTepeoceneKTHUBHOE BOCCTAHOBJICHHWE AaJIKUHOB.
BoccranoBnenue kapOOHWIIBHBIX coeAMHEeHMH o Mak-Myppu.

['eTeporeHHoe TrUApUpOBaHUE, KaTadu3aTopbl Ipolecca (METaJibl, OKCHU/IBI,
CMelllaHHble OKCHJIbl). DOpMBI KaTaau3aTOPOB: MEJIKOJMCIEPCHBIE METaJllbl (YEpHHU,
katanuzatop Penest), koimouansie cucremsl (Hukenb Pl u  P2), HaneceHHble
KaTalau3aTtopsl. [ upupoBaHre Npyu BEICOKOM M HU3KOM JIaBI€HUU.3aBUCUMOCTh CKOPOCTH
U CTEpPEOXHMHUH TMpoliecca TUAPUPOBAHUS OT MPUPOMABI KaTalu3aTopa U CTPOCHUS
cyocrtpata. CenekTuBHOCTD ruapupoBanus. [loHaTre o rantouabHOCTH.

[To6ounsie peakunu B npouecce ruapupoBanuss C=C-cBsi3eili: THAPOTEHOIN3 MPOCTHIX
ceszeir C-N, C-O, C-Cl. Ucnonp3oBaHue THAPOrE€HOIM3a B CHUHTETHYECKHUX IIETISX.
Karamntnueckue sabl.



['omoreHHoe ruaprpoBaHue ankeHoB. KaTanuzaTopel 1 MexaHU3M Ipoliecca.

Permo- u cTepeoceneKTUBHOE TMPUCOCAUHEHHE THUAPUIOB Oopa K  aJKeHaM
(rumpobopupoBanue). Mexanm3sm u crepeoxuMus. CelNeKTUBHBIE THAPOOOPHUPYIOIINE
areHtel (aucuamui- u Tekcuwibopansl, 9-BBN). O6patumocts TuUapOOOpUpOBaHUS,
M30MEpU3alMsl alKWIbHBIX rpynn. CUHTE3 ajlKaHOB, CIUPTOB, AJKUITAIOTCHUIOB C
MIOMOILBI0 OOPOOpPraHUYECKUX coequHEHUH. BoccTaHOBIEHNE (PYHKIMOHANBHBIX TPYIII
nuoopanom.OrpaHUYeHUS METOJIOB THAPUPOBAHUS M TUAPOOOPHUPOBAHUS, CBSI3aHHBIE C
HaM4ueM (PYHKIIMOHAJIBHBIX TPYIIN B MOJIEKYJIE.

OnexkTpopuIbHOE TMPUCOCAUMHEHHE K aJKEHaM TaJor€HOB M TallOr€HOBOAOPOJIOB.
Mexanusm peakiuu. OOpa3oBaHUE ‘“‘MOCTHKOBBIX HHTepMenuaTtoB. CTepeoxuMus H
PErnOCENEKTUBHOCTD NprucoeauHuenus. [Ipapmiio MapkoBHUKOBa. Peaknunn conpsKeHHOTO
NPUCOEANHEHNS, MNEPETPYNIUPOBKU AJKWIBbHBIX KAaTHOHOB. ['HMaparanus ajakeHOB.
VYcnoBus U npakTUYECKOe MpPUMEHEHUE. [ MApOKCUMEPKYPUPOBAHUE AIKEHOB KaK METO
CUHTE3a CIIUPTOB (MEXAHU3M U CTEPEOXUMHS).

cun-I'MIPOKCUIIMPOBAHUE AJIKEHOB JI0 JHMOJIOB. PeareHTbl THIPOKCUIMPOBAHHUS.
MexaHusM  cuH-TUIPOKCUIIMPOBAHMS. DMOKCHUIUPOBAHUE AIKEHOB MEPKUCIOTAMH.
DONOKCUIMPYIOIINE areHThl: HaJyKCyCHas, TPU(PTOPHATYKCYyCHas, M-XJIOpPHaA0EH30MHas
(MCPBA) xucnotsl, nuokcupansbl. [loHsiTHE 00 YHAHTHOCETEKTUBHOM SIOKCUANPOBAHUU
TPET.-OyTHIITUAPONIEPOKCUAOM B MPUCYTCTBUM THUTaHOBoro temiuiata (Illapmecc).
KucnotHslif 1 OCHOBHOM KaTain3 THAPOJIU3a 3MOKCUI0B (OkcupaHoB). Karaiutudeckoe
OKHCJICHHE 3TWIIeHa B aneranpaerun (Bakep-nponecc). Peakiiuu ruapodopMunpoBaHus
ankeHoB. [IoHsATHE O METaTE3HUCE ANKEHOB.

O30HONM3 aJdKEHOB, MEXaHU3M peakiuu. OKUCIUTEIbHOE U BOCCTAHOBHUTEIIBHOE
pacuIeIuIeHHE 030HUOB.

PanmukaneHble peakuwu — ankeHOB. IIpucoegmHeHne OpPOMHCTOTO  BOJOPO/IA,
CEpOBOJIOPO/Ia U THUOJIOB MO KPaTHOM CBsI3U. AJUTWIIbHOE TajoreHnpoBanue no Llurnepy,
MEXaHHU3M PEaKIINU.

KapOensl - 4yacTUnBbl C€  JBYXKOOPAMHUPOBAHHBIM  yTJEpOAOM. MeToibl
T€HEPUPOBAHUS KapOCHOB U AUTATIOKapOeHOB. CTPOECHHME CHUHTJIETHBIX W TPUIUICTHBIX
kapOeHoB. llpucoeaunenue >THX yactul K ankeHam. CTepeoXuMus MPUCOEIUHEHHUS.
[Tonsitue o kapOenouaax. [Ipucoennnenne kapoenonaos k C=C cBs3u.

Karanurnueckas monuMmepusaium ajikeHOB Ha katanusatopax L{urnepa-Harra.
4. AIKAJJIUEHBI.

Tunbl aueHoB. CpaBHEHHUE YCTOMYMBOCTH JUEHOB Pa3HBIX THUIIOB.

1,3-Ankanuenpl. MeTOoapl CHHTE3a COMPSDKEHHBIX JUEHOB. KpeKkuHT ankaHoB,
neruaparaust auosioB. Kpocc-coueranne kak meron cuHTe3a 1,3-nueHoB. CtpoeHue
OyragueHna-1,3, conpsikeHue TBOMHBIX cBszeil. m-MO 1,3-Oyranuena.
lanorenupoBanne u rtuaporanoreHupoBanue 1,3-nueHoB. MO-aJUTUIBHOW CHUCTEMBI.
AnnuibHOE yuactue, ammmi-katuoH. 1,2- u 1,4-Ilpucoenunenne >aeKTpOoPUIBHBIX
areHToB K 1,3-aueHaM. [loHsiTHE O KMHETUYECKOM W TEPMOJMHAMUYECKOM KOHTPOJIE
peakiuii eKTpopuiabHOro TnpucoeauHenust Kk 1,3-aqueHam. OcOOEHHOCTH XUMHUYECKHUX
cBOMCTB 1,4-auenHos, 1,5-nuenoB (neperpynmnupoBka Koyna).

[ToHsTHE O CHHXPOHHOM MPOLECCE M TMEPULIMKINYECKUX peakiusax. KoHuenmus
COXpaHEHUs1 OpOUTAIILHOM CHUMMETPUM U TEOpHUs TpaHUYHbIX opOutaneil. [lonstue o



B3MO u HCMO pearenta u cummeTpust 3tux opourtaneit. Knaccudukamus MO no uuciy
y3710B: Tonojorusi Xtokkens u Mebuyca. OpOUTanbHbIA KOHTPOJIb B ANIEKTPOIUKINUYECKUX
peaKkiusax 3aMbIKaHUS W  PACKPBITHS LMKJIA, WHUIMUPYEMBIX TEPMUYECKH U
dboToxumuueckn. CTEpEOXUMUIECKHE TIPaBUIIA JIJIS DJICKTPOIIUKINYECKUX PEaKIIUN.
Peaknuu nwmxionpucoenuHeHus W uX  kiaccupukanus. KoHTponbs  opOuTanbHOM
CUMMETPHUU B TEPMUYECKUX U (HOTOXMMHUYECKHX peakmmsx [4+2]- um [2+2]-
LUKJIOTPUCOCTUHECHHUS.

Peakuust  [{unbca-Anpiepa Kak oOJHa W3 “MOIIHBIX  peakmui”  ([4+2]-
UKJIONPUCOETUHEHUE) ISl CO3JaHUsl LIECTUWICHHOro nukia. Jluen m aueHodui. o-
XWHOJIMMETaHbl B KayeCTBE JUEHOB, MX TreHepupoBaHue. Tumbl peakiuu [unbca-
Anbpaepa: kapOo-peakiusi, rerepo-peakius, 1,4-nuxknosaumMuaupoBanue. Petpo-peakiusi.
Karanu3 B peaknuu [Junbca-Anbaepa. Crepeoxumus peakuuu Jlunbca-Ambpaepa, SHIO-
MpaBWIo. PernoceneKTUBHOCTh LUKIONPUCOEANHEHHUSI B CIy4a€ HECUMMETPUYHBIX
JUEHOB U AueHOoPmIoB. PernocenekTuBHOCTh reTepo-peakinu. [loHsATHE O €HOBOM
peakunu Anbaepa.

[TonmuMmepu3aiusi aJTkeHOB M JIUEHOB (MOHHBIM, paguKalIbHBIM M KOOPIWHAIIMOHHBIH
Mexanu3M). CtepeoperyisipHbie noumepsl. M30mpeHoBbIN KaydykK.

AJleHBl U KyMYJIEHBI: OCOOCHHOCTH MPOCTPAHCTBEHHOTO CTPOCHUS, HU30MEpHU3aIlusl.
I'uapupoBanue.  DNekTpopuILHOE  MPUCOCIMHEHHE K  ajUuleHaM:  THUjpaTtaius,
MIPUCOEIUHEHUE XJIOPOBOIOPO/IA.

5. AIKUHBI.
[Ipupona TpoiHOW CBsI3M, Sp-TUOpUAM3alMA. METOAbl CHUHTE3a  AJIKHUHOB.
DnexTpopuibHOE IIPUCOEIUHEHHUE K aJIKUHaM. ["anorenupoBanue 151

TUAPOrajJoOreHUPOBAHUE AJTKUHOB. MeXaHu3M M cTepeoXumus peakuuu. Boccranosnenue
QIKWHOB O LMC- W TpaHC-alkeHOB. ['maparanus ankuHOB. CpaBHEHHME pPEAKIUMOHHOU
CHIOCOOHOCTH QJIKMHOB M QJIKEHOB B PEAKIMIX 3JIEKTPO(UIBLHOTO TNPUCOEAUHEHUS.
HyxneodunbHoe npucoeAMHEHNE CIUPTOB, CUHTE3 BUHUJIOBBIX 3()UPOB.
CH xucnotHocts anknHoB-1. [lomydeHue ITUTHUEBBIX, HATPUEBBIX, MATHUEBBIX U MEIHBIX
ITPOU3BOJIHBIX AJIKWMHOB-1. MIX mpuMeHeHue sl CUHTE3a BBICIINX aNKWHOB. KoHIeHcanus
ankuHOB-1 ¢ anpaerngamu v ketoHamu 1o PaBopckomy. [losyueHne nponapruiioBoro
cnupta u OyTuH-2-nuona-1,4 mo Penme.
['inpoOopupoBaHne aJKUHOB, CUHTE3 AJIbJETHIOB.
ALeTwieH-aJUIeHOBasT neperpynnupoBka. (CMeEIIeHHe TPOWHOW CBSI3M B KOHIEBOE
noyiokeHue ankrHa. OKUCIUTENbHAs KOHJAEHCAlUs TEPMUHAJIBHBIX QJIKUHOB B
IIPUCYTCTBUM cojied Menu. Kpocc-codetaHne apuiarajJloreHu0B C TEPMHUHAJIbHBIMU
ankuHamu (CoHorammupa).
Iuxnoonuromepusanus aaKruHOB.
6. TAJIOI'EHAJIKAHBI, HYKIIEO®PNJIBHOE 3AMEIIIEHUE
Y HACBIIIEHHOI'O ATOMA YIJIEPOJIA.

Peakuyn Hyk/1€0pUIBHOTO 3aMEIICHUs Y HACBIIIEHHOTO aTOMa YIJiepoJa Kak METOA
CO3[aHMsl CBA3EH YIIepoA-yIiiepo, yriaepoI-TalloreH, yriaepoa-a3oT, yriepoa-pocdop.
Knaccudukanus MexaHW3MOB HYKJIEO(DHIBHOTO 3aMEIIeHHs Y HaChIIIEHHOTO aToMa
yraepona (Sn1- u Sny2-mexanu3mbl). OCHOBHBIE XapaKTEPUCTHUKUA OMMOJIEKYJISIPHOTO U
MOHOMOJIEKYJISIPHOTO MEXaHU3MOB.



3aBUCHUMOCTh MEXaHU3Ma PEAKIIMU OT CTPYKTYPbl UCXOIHOrO coenuHeHus. [lonsarue
HYKJICO(UIHLHOCTH U (DaKTOPBI, ONMPEACISIONe HYKIeOUIbHOCTh peareHTa. [IpuHIun
KMKO. Ponb pactBopuTtens B Sy1- u Sy2-nporieccax.

Peakumu nykneodunbHOro 3amenieHust Sy2-tumna. Kuneruka, crepeoxumust.

[Tpumepsl peakuuii: MOTyYCHHE aMHHOB, HUTPUIOB, 3PUPOB KApPOOHOBBIX KHCIOT,
POCTHIX 3PHUPOB, THOADUPOB, ANKIITAIOTCHUIOB, HUTPOCOSINHEHUN U IPYTUX KIACCOB
OpTraHUYECKUX COCAMHCHUH. AMOHWICHTHBIC aHWOHBI. KuHETHMKAa M cTepeoxumMus Sn2-
peakuuii. BnusiHue cTpoeHus pajaukalia, yXOJIdIled TpyImbl HCXOAHOro cybOcTpata U
IPUPOABI PACTBOPUTENIS HA CKOPOCTh peakuuu. Mexda3Hblii katanus B Sy2-Tipolieccax.
MeTonbl CUHTE3a aJKUITAIOTeHUIOB (AJTKWIXJIOPUI0B, OPOMUIOB, HOJUAOB U (PTOPUAOB)
U3 CIIUPTOB, AJIKEHOB, aJIKAHOB, APYTUX aJKWITAIOTC€HUIO0B, aJIKUICYIb()OHATOB U Jp.
Peakiuu Sy1 tuna. Kuneruka, crepeoxumus. 3aBUCUMOCTh Syl-Tiporiecca OT MPUPOIBI
paaukana, yxosuied rpynnsl U pactBoputens. KapOokatuonsl, akTopsl, BIUAIONINE HA
UX ycToiunBoCTh. [leperpynmupoBku KapOOKATHOHOB.

OnextpopuibHbld Katanu3 B Syl-peakuusx. [loHATHe 0 MOHHBIX Mmapax. TUIBI MOHHBIX
nap 1 UX pojib B PEaKUUAX HYKJICO(DHIBHOTO 3aMEIICHHUS.

BuayTpuMonekyisipHas paavkanbHas LUKIU3alUs aJKeHWI- U aJKEeHWITaJOreHUI0B
MO/ IEMCTBUEM TPUOYTUIIOIOBO-TUIPUAA.

7. METAJIVIOOPTAHUYECKUE COEJUEHMUSI.

JIuTnii- ¥ MAarHUAOPTaHUYECKUE COCMHEHUSA, UX TIOJIYYCHUE U3 OPraHOTaJIOT€HUI0B U
Mertaia. Mcnonp3oBanue Maruusi Puke g CMHTE3a MarHUMOPraHUYEeCKUX COECIMHEHUM.
[TonyyeHne JUTUHOPraHMYECKUX COCOUWHEHHN peaklWedl OpraHorajoreHuJoB U
OJIOBOOPTAHMYECKUX COCOUHEHHN C JHUTHUHAIKAJIAMH. 3aMElIeHHUE aToMa BOJOpOa
OpraHUYecKux CcyOcTparoB Ha JnuTuil (peakuus MetamumpoBanus). I[llkama CH-
KHMCJIOTHOCTH YIJIEBOJOPOIOB.

CrpoeHnue JUTUMOPTaHUYECKUX COCMHECHUN: KJIACTEPHI. Crpoenue
MarHuMoprannueckux coeaquHenuii. Papaosecue lllnenka.

Peakiiun nuTHii- W MarHMMOPraHMYECKUX COCIMHEHUM C BOJOW, KHCIOPOAOM,
TUOKCUIOM Yrjepoja, albJeruaMu, KETOHAMH, CIIOXKHBIMH 3(pUpamMu, HUTPHUIIAMH,
AMOKCHUAAMU, OPTO-3dUpaMU, TPETUYHBIMU aMUIaMHU.

[Tonyuyenue ankunden3oiioB 1o Bropuy-Ourtury u OudeHunnos no YibMmany.
Menpoprannueckue peareHTbl B cuHTe3e. [lonydeHue nuTHMi-IHAIKUIKYIpaToB. X
ctpoenue. KynpaTbl HU3LIEr0o MOpsAKa: TOMOKyHpaTbl ['HMiMaHa, TeTepoKylparhl.
Kynpatel BeIcmIero mnopsiaka: HOHAHOKYIpaTbl. Peakuus JIUTHN-IUAIKUIKYIIPATOB C
anpaeruaamMu. Peakuum ¢  rajJoreHONpOW3BOAHBIMU  Pa3MYHbIX  TUNOB, 1,1-
JUTAJIOTCHHUIaMHU, alFJITAIOTeHUAaMH, OKCUpaHaMU, O,-HENpeIeTbHBIMU adbAeTUIaMU |
KETOHAMHU.

CrepeoceneKTUBHOCTh coueTaHus ¢ 1-ankeHwiraaorenuaamu. CMelIaHHble KypaThl
tina [R'R?Cu]lLi Ha OCHOBe ANKMJIALIETHICHUIOB, AIKOKCUIOB M THOISATOB Meau. Mx
MOJYyYEHHE M UCIOJIb30BaHUE B CUHTE3€. Peakumu Kpocc-coueTaHusi MarHuii-, IUHK-,
OJIOBO- M OOpPOPraHMYECKUX COCIUHEHUNA C OPraHOTAIOreHUJAAMH, KaTalu3upyeMmble
komruiekcamu  nawtanus  (Xapam, Herumm, Crumte, Cy3yku). OKuCIUTEIBHOE
MPUCOEIMHEHUE - BOCCTAHOBHUTEJIBHOE AIMMHHUPOBAHME KaK 3JIEMEHTApPHBIE aKThl B



peakuusix Kpocc-couetanusi. CoueTaHMEAPUIIMOIUIOB C TEPMUHAIBHBIMU aAJKUHAMHU
(Conorammpa).
8. CIIUPTHI U MPOCTBIE D®UPHI.

OpHoatoMHbIE CIUPTHL. METObI MX MOJMYYEHUS M3 AJIKEHOB, AJIKWJITAJIOT€HH]IOB,
KapOOHWJIBHBIX COCAMHEHMH, KAapOOHOBBIX KHCIOT, CIOXHBIX 3(PHUPOB, OKCHUPAHOB.
CaoiictBa ciptoB. CriupThl Kak cinadbie HO-kucnotel. CiupThl Kak ocHoBaHusA JIpronca.

MeTonbl MOAy4YEHUS OJHOATOMHBIX CIHUPTOB U3 QJKEHOB, AJKWITAJIOI€HUIOB,
KapOOHMWJIbHBIX COEAMHEHUHN, KApOOHOBBIX KUCIIOT, CIIOKHBIX 3(PUPOB, OKCUPAHOB.

3aMelIeHHEe TUIPOKCUIBHOW TpPYININbl CIOAPTOB HA TaJOre€H I0J JEWCTBHUEM
raJIOr€HOBOJIOPOJIOB, TaJOTEHUJIOB U OKcorajaoreHuaoB ¢docdopa. Pearentsl pervo- u
CTEPEOCENIEKTUBHOIO 3aMEIEHUs TUJPOKCWIAa Ha Talored. Jlermaparanus CHOUPTOB,
o0pa3oBaHKEe AJIKEHOB U MPOCTHIX 3PUPOB.

Hyxneoduneusie cBoiictBa cnuptoB. llomyueHue U ucHoiab30BaHUE 3(PHUPOB
HEOpraHWYeCKUXx  Kuciaor  (cepHod  u  ¢ocdopucrtoil) B  OpPraHUYECKOM
cuntese.lleperpynnupoBka TpPUANKUIOBBIX 3(PUPOB (POCPOPUCTON KHCIOTHI B IPUPHI
ankuiocPoHoBeIX KUCIOT (ApOy30B) Kak MOCIEIOBATEIbHOCTh JBYX pEaKIui
HYKJICO(PUIBHOTO 3aMEIICHUS.

OxuclieHHe NEPBUYHBIX U BTOPUYHBIX CIIMPTOBIO AJIbJIECTUAOB U KETOHOB. PeareHTsl
okuciieHus Ha 6a3e coenqunenuit xpoma(VI), mexanusm peakiuu. OKUCIEHUE C TOMOIIBIO
TUMETWICYIb(OKCHIA: TPEBPALICHUE CIOUPTOB M TO3WUJIATOB B aJIbJIETUABI U KETOHBI.
Meronst Modderra (aunuknorekcuikapoonuumua) u CsepHa (TpUPTOPYKCYCHBIN
anrugpun). CHHTE3 apoOMaTUYECKUX albJETHA0B U3 OCH3WITAIOT€HUIOB 4Yepes3
YeTBepTUUHbIE aMMOHUEBbIE conu (Commuie).

Jleruaparanusi CHUPTOB KaK METOJI MOJy4EHUs IPOCTHIX 3(pUPOB.

JIByxaTomMHble cnupThl. Meroasl monydeHus. CBOWCTBA BUUHAIBHBIX  JIHOJIOB.
Heruaparamust 10 AMeHOB. | IMHaKOH-TMHAKOJIMHOBAsI IEpErpynnupoBka. OKUCIUTEIBHOE
pacHIeTICHHE BUIIMHAIBHBIX TUOJIOB (MOJAHAS KUCIOTa, TETpaaleTaT CBUHIA).

[Ipocteie adupsl. MeToabl cuHTe3a: peakiys BuibaMcoHa, alkOKCUMEPKYPUPOBAHNE
AJKEHOB, MEXMOJICKYJIsIpHasi Jerujaparamus cnuptoB, CuHre3 1,4-muokcaHa wu
TeTparupodypana u3 nuoioB. KuciaotHoe paciierniienue npoctbix 3gupos. O0pa3zoBaHue
TUAPOKCUTIEPOKCUIOB MNPOCThIX 3pupoB. Kommiekcsl mpocThix 3(PHUPOB € KUCIOTAMH
JIprounca, coJi TPUATKUIOKCOHUS.

Cunre3 kpayH-3(pUpOB, X IPUMEHEHNE B OPraHUYECKOM CHUHTE3E.

Oxcupanbl. MeToapl HMX MNOJNy4YeHHs. PackpeiTHE OKCHUPAaHOBOIO ILMKJIA TOJ
JelCTBUEeM HYKICODUIBHBIX peareHToB. (MexaHu3M peakiuii, KUCIOTHBI U OCHOBHOM
KaTayms).

Tuonel. [lonyuenune w BakKHEHIIHME CBOWCTBA: KHUCJIOTHOCTh, HYKICO(MUIHLHOCTD,
OTHOILIEHHE K OKUCIUTEISIM. THo3QupHI, noydeHue coneit cyiabponns. Unuapl cepsl u ux
peaknus ¢ anpaerugamu (Kopu-YaitkoBckuid).

9. PEAKIIUU DJINMMHUHUPOBAHMUAS.

Peakiun B-snumunupoBanus. Kriaccudukaiuss MexaHU3MOB [3-3IMMHUHUPOBAHUS.
Hampasnenue E2 osnumunupoBanms. [lpaBuna 3aitniea u  ['odpmana. Daktopsi,
ONpENENSAIOIME HanpaBlIeHUEe 3IMMUHHpoBaHusA. Crepeoxumus E2 3IMMUHUPOBAHMS:
cun- 1 aumu-npouecchl. Konkypenuuss E1 u Syl, E2 u SN2 peakuuit. DakTopsl,



BIMAIONIME HA OJTy KOHKypeHuuo. lcronp30BaHuE peakuuii >JIMMUHUPOBAHUSA B
CUHTETUYECKOMN MPaKTUKE JJIsI IOJIyYeHUs aJIKEHOB, AJIKUHOB U JIUCHOB.

10. APOMATUYHOCTb. APOMATHUYECKHUE YI'JIEBOJOPO/BbI.

[IpoMmbIniieHHBIE W JIaOOpaTOPHBIE  METOJBI  TOJIYYEHHUS]  apOMaTHYECKUX
yraeBogopoaoB. Katanuruaeckuit pudopMUHT He(PTSIHOTO CHIPBS U BBIICTICHUE aPEHOB U3
MPOJYKTOB KOKCOBaHHWS KaMeHHOTro yriis. JlabopaTopHbie MeTOnbl: peakius Bropma-
ButTura, Tpumepuzanysi MOHO- U IM3aMEILIEHHBIX aJTKUHOB.

Crtpoenue Oenzona. @opmyna Kekyne. CoBpeMeHHbIE MPEACTABICHHUS O CTPOCHHUU
oenzona. MonekymnsipHsie opOuTanu OeH3oja. AHHYJIEHbI. AHHYJIEHBI apOMaTUYECKUE U
HeapomaTuyeckue. Konnenuus apomarndHocTd. lIpaBunmo XrKkenss [ MPOCTHIX
MOHOIMKIINYECKUX aHHYJIEHOB. KOHIEHCUPOBaHHBIE apOMATUYECKHE YTIIEBOAOPOIbI:
HadTanuH, (eHAHTPEH, aHTpalleH, azyJjeH. ['eTeponukinyeckue NATU- U IIECTUYICHHbBIC
apoMaTtuyeckue coefauHeHus (muppos, ¢ypaH, TUodeH, TUPUAMH) U UX OeH30-
npou3BoAHbIe. KpuTepun apoMaTUYHOCTH: KBAaHTOBOXUMHUYECKUN (CpaBHEHUE BEIMYUH
SHEPruM JEJOKalu3alldid Ha OJWH P-DJIEKTPOH), TEPMOJUHAMUYECKUI (TEIIOTHI
TUAPUPOBAHUS), CTPYKTYpHbIH U MarHuTHbIM. [loHsTHe 00 aHTHAPOMATUYHOCTH.
AHTHApOMaTUYHOCTh Ha MPUMEpPAX IUKIOOyTaJueHa, aHUOHA IMKJIOMPOINEeHa, KaTHOHA
[UKJIOTICHTAAUCHUITHU.

ApomaTtnueckre KaTUOHbI U aHUOHBI C3-Cg M METOJIBI TEHEPUPOBAHUS ITUX HOHOB.
Konmenuuys apoMaTuuHOCTH JJ1s1 3apSIKEHHBIX YACTHIL.

Karanutuueckoe ruapupoBaHue apeHoB. BoccranoBieHue OeH30Ma U €ro
npou3BoAHBIX 1O bépuy, BoccranoBienue mno bepuy Hadranuna. OxwucieHue
ANKUIOCH30JI0B M KOHJIEHCHPOBAaHHBIX apEHOBAO KapOOHOBBIX KHUCIOT, albJETHJIOB,
keToHOB. CBOOOIHO-paIMKAILHOE TAIOTEHUPOBAHUE AJTKUIOCH30JIOB.

11. PEAKIUU DJIEKTPOPHNJIBHOTI'O 3AMEILIEHUSA
B APOMATHYECKOM PANY.

Knaccudukanuss peakuuid apoMaTHYECKOTO DJIEKTPOPUILHOTO  3aMEIICHHUS.
OOmme mpencTaBlIeHUsT O MEXaHU3ME pEaKUUid apoOMaTUYECKOro AJIEKTPO(UIBLHOTO
3aMeleHus], KUHETHYeCKuil n30TonHblid adekt. [IpeacraBieHne o m- U G-KOMILJIEKCaX.
N3oTonHbIi 0OMEH BOJIOpOJA KaK MPOCTEUINAs peakius 3IeKTPO(PHIBHOTO 3aMEIICHHUS.
ApeHOHHEBBIE MOHBI KaK MOJENb MEPEXOJHOTO COCTOSIHHS PEAKIMH AJIEKTPO(PHILHOTO
3amewtenus. [loctymar XsMmmonaa. BiusiHue 3amecTuTens Ha CKOPOCTb U HAIIPaBIICHUE
anekTpoduiibHOTO 3ameniennsa. MHaykTuBHbIE U Me30MepHbIe d(PHEKTh 3aMECTUTENECH.
@dakTOophl NapiUaIbHbIX cKopocTeld. CoriacoBaHHasi U HECOTJIACOBAaHHAS OPUEHTALIHSL.

HutpoBanne apomarmueckux coeauHeHud. Hwurtpyromme arentel. MexaHusm
peakiuu HUTpoBaHMs. HuTpoBanue OeH3o0Jla U 3aMelleHHbIX OeH300B. HuTpoBanue
oudenmia, HapraruHa U Apyrux apeHoB. [lonydyenue nomunutpocoequnenuit. [lonstue
00 UIICO-aTaKe U UIICO-3aMEIICHUN B PeaKIIMi HUTPOBAHMUS.

CynsdupoBanue apomatuueckux coenuHeHuit. Cynbdupyroniye areHTbl. MexaHuszm
peakiuu. KuHeTnueckud 1 TepMOAMHAMUYECKUN KOHTPOJIb B PEAKIUAX CYIb(OUPOBAHUS
Ha npumepe cynbpupoBanus ¢penona u HadranuHa. [IpeBpaienust cynbGOrpynims.

["amorennpoBanue (xJopupoBaHue W OpoMHpOBaHHME) OCEH30JIa W 3aMEIICHHBIX
MIPOU3BOIHBIX OeH3ona. l"anorenupyrouiue areHTHI. ["asnorenupoBanue
KOHJICHCUPOBAaHHBIX apeHOB U Oudenuna. MexaHW3M peakiuu ¢ [pUpoja



aNeKTpopuiibHOrO areHtra rajnoreHupoBanus. Woauposanue apeHoB. [IpousBoaHbie
MOJIMBAJICHTHOT O Moja.BBenenne propa B apoMaTudecKue COSAMHECHHUS.

Peakiuu ankuinpoBaHusi apeHoB 1o @Ppuuaemo-Kpadrcy. Ankunupyromue areHTsl,
MexaHu3M peakiuu. llonmankunupoBanue. Peakunym w3oMepu3alMu B IIpolEccax
ankmiupoBanus o GOpunento-Kpadprcy. Cunres nuapuamMeTaHOB U TPUAPUIMETAHOB.

AuumnupoBanue apeHoB o @punento-Kpadrcy. Aunnupyrommue areHTsl. MexaHu3m
peakiuu. PermocenekTHBHOCTh AlMIUPOBAHUSA B O- M M-TIOJOXKEHUS. DIEKTpodUiIbHOE
dbopMIIIUpOBAaHUE aApPEHOB: peareHThl (OPMIIUPOBAHUS, MEXAaHU3M peaKkIud U
IPUMEHEHHUE UX B OPraHUYECKOM CHUHTE3E.

12. HYKVIEO®NJIBHOE APOMATHYECKOE 3AMELHIEHUE.

OO61mue npeacTaBiIeHUsl 0 MEXaHW3ME apOMAaTUYECKOT0 HYKICO(PUIHLHOTO 3aMEeIICHUSI.
Mexanusm  npucoeauHeHusi-otmerieHuss  (SyAr).  I[lpumepsr  SyAr  peakumii  u
AKTUBHUPYIOLIEE BIUSHUE AJIEKTPOHOAKLENTOPHBIX 3aMecTUTeNned. AHWOHHBIE |-
KOMIUIEKCHl Meli3enreiiMepa U ux crpoeHue. lcnons3oBanue SnyAr peaknuil B
OpraHU4YEeCKOM CHUHTE3E.

Mexanuzm OTILEIJIEHUSA-TTPUCOETUHEHUS Ha npumepe MIpEeBPAILCHHUS
raJIOreHOEH30JI0B B (PEHOJII U apOMaTUYECKUE aMUHbl. MeTonbl T€eHEepUpOBaHHS U
(buxcanuu nerugpodenszona. CTpoeHue AeTuapooeH30a.

Sarl-MexanusM apoMaTHYECKOrO HYKICO(DMIBHOTO 3aMEIICHHS B  PEaKIIHIX
TUAPOJIM3a KaTUOHOB apeHIna3oHusi. Mexanusm Sgyl B apoMaTHdecKoM psiay U 00JIacThb
ero npuMeHeHusa. MHUImupoBaHue HOH-PaIUKaIbHOMN LEMH.

13. AJIBAET'NAbI U KETOHBI.

MeToapl cuHTE3a anpAETWJOB M KETOHOB M3 AJKEHOB (030HOJMU3), AJIKUHOB
(rumpobopupoBanue, peakiusi KydepoBa), cnupToB (OKHUCIEHHE) M TMPOU3BOIHBIX
KapOOHOBBIX KHCIJIOT (Ha OCHOBE METAJUIOOPTraHWYEeCKuX coenuHenwuii). [Tuponus comneit
KapOOHOBBIX KHUCIOT. ['mapodopmunupoBanue ankeHoB. I[IpombllsIeHHOE NOTyYeHUE
ykcycHoro ampiaeruga (Bakep-mpouecc) u  dopmanpaeruga.  ANWIAPOBAHUE |
(hopMUITUPOBAHUE APEHOB.

HyxneopunbHoe nprcoequHeHrne K KapOOHUIIbHOM TpyIie BOAbI, CIUPTOB U THOJIOB
(KUCIIOTHBIN U OCHOBHOM KaTayin3). 3aiuTa KapOOHUIBHOU TPYTIIIbI.

ANbTEpHUPOBAHHE AOHOPHBIX M AaKLUENTOPHBIX aTOMOB B adu(paTUYECKON LeNnH
(3Beebax). OOpaieHre TMOIIPHOCTH KapOOHWIBHOTO aroMa yriaepoja (KOHUEeNuus
Umpolung). HeycroiunBocTh aluI-aHUOHOB. benzounosas KOHJICHCALIUS,
UCIIOJIb30BaHUE JIMTUEBBIX cojei 1,3-A1uThaHoB M NPHUCOEAMHEHHE albJETH0oB K O, f3-
HEHACHINICHHBIM KapOOHWIbHBIM coenuHeHusM (Llterrep) mna peammzanuu Umpolung.
[Ipumenenue 1,3-AUTHAHOB [Jisi CUHTE3a aJbICTHJIOB U KETOHOB. AIETHJICHH]I-UOH KakK
CUHTETUYECKUU SKBUBAJICHT allii-aHuoHa (peakius Kydueposa).

[Tonyyenne OUCYIB(UTHBIX MPOU3ZBOJAHBIX, UHWAHTUAPUHOB (OKCHUHUTPUIIOB) U
allCTUJICHOBBIX CIIUPTOB. B3aumopericTBue KapOOHUJIbHBIX COeIUHCHUN C
aMMHaKOM(ypOTpPOIIMH), TIEPBUYHBIMA W BTOPUYHBIMH aMUHAMHU. EHaMuHBI, UX
noyiydyeHue U ankuiupoBaHue. OKCHMBI, THUAPA30HBI, apWITHApa3oHbl. Peakuuu
KapOOHWMJIBHBIX COSIMHEHUH C METAJUTIOOPTAHNYECKUMHU PeareHTaMHu.



Kero-eHonpHass  TayromMepus  KETOHOB. EHOIBI  KETOHOB B PEaKIUAX
TJIOTeHUPOBAHMSI, H30TOITHOTO OOMEHA M palleMHU3alliid XUPAITBHBIX KeTOHOB. KUCTOTHBIN
Y OCHOBHOM KaTaJIN3 dTUX PEAKLIHM.

EnonsT-uonsl. MeTonpl T€HEpUPOBAHUSI EHOJATOB C IOMOIIBIO AJKOTOJISTOB M
aMUJIOB IIEJIOYHBIX MeTalioB. [IpruMeHeHrue MpOCTPaHCTBEHHO 3aTPYIHEHHBIX aMUJIOB.
[Tomydyenue eHONATOB M3 CUIMIOBBIX 3(upoB eHOioB (CTOpPK) M O,B-HEHACHIIICHHBIX
aNbIETUIOB U KeTOHOB. CTpoeHHE €HOJIATOB (OJUTOMEpHBIE CTPYKTYphl). KuHeTnuecku- u
TEPMOJMHAMUYECKA  KOHTPOJUPYEMBIE  NPOLECCHl  €HOJMM3AlUU,  YCIOBUS  HX
OCYILIECTBJICHUS.

AJIKUIMPOBAaHUE  CHOJIATOB.  BiMsHuE  MOJAPHOCTH  pPACTBOPUTENS  HA
peruocenektuBHOCTh mpouecca (O- u  C-anxkwiupoBanue). I[lpunnun KMKO.
PaBHOBecue mexny o,3- m  [B,y-eHOHaMH. ANKWIMPOBAHWE U AIlWIMPOBAHUE EHOJISAT-
noHoB. Mcmonb3oBanue (HOPMUIBHBIX (THAPOKCUMETHIICHOBBIX) MPOU3BOIAHBIX IS
PETHOCENEKTUBHOTO aTKWJINPOBAHUS KETOHOB.

Kero-enonbnast Ttayromepuss 1,3-muketoHoB U 1,3-keToapupoB Ha MpuMepe
aleTUWIAlleTOHa M aleToyKcycHoro 3dupa. HutposupoBaHue KETOHOB M pPEaKIus C
TUOKCHJIOM CEJICHA.

B3aumMopeiicTBue KapOOHUJIBHBIX COEIMHEHMA C wimaamMu Qocdopa (peaxius
Burrrra). O0nacTe NpuMeHEHHs peakliui BUTTrra B oprannueckoMm cuHTese. Mexanusm
U cTepeoxuMusi peakuuu. Metoabl noiaydeHuss unuaoB ocdopa. Peakius Yancopra-
XopHepa-OMMOHCa Ha MPUMEPE UCIHOJb30BaHUS TPUITHIOBOTO 3upa pochoHyKcycHOM
KHUCJIOTHI.

BoccTraHoBieHue ajibIeTuI0B U KETOHOB /10 CIUPTOB U ayikaHOB. Peakiuu Kuxnepa-
Bonsda u Knemmencena. BoccranoButenbHasi quMepu3anus KETOHOB /10 BUIIMHAJIBHBIX
nuosioB. Peakiiuu ruapumHoro nepeHoca. Boccranosnenue nmo Meepseitny-ITonamopdy-
Bepner. JlucnponopimonupoBaHue — anbAerugoB no  KaHauimapo (MeXaHU3M).
[TepekpectHas peakuus Kannunmapo. BoccranoBurenbHoe AMUHUPOBAHUE
KapOOHWJIBHBIX COeAMHEHUI. B3anMopeiicTBue albIeruioB U KETOHOB ¢ (OopMHATOM
amMmonus (Jleiikapr).

BoccraHoBieHue anbAeruoB U KETOHOB KOMIIEKCHBIMU THAPHUAAMHU QIIOMHUHUS U
Oopa:  JTUTUH-AIIOMUHUWUTUIPUA,  OOpPOTUIpHUI  HATpusi,  AJIKOCHUATIOMOTHIPUIBIL.
XeMOCENeKTUBHOCTh BOCCTAHOBJICHUSI aJIKOKCU-TUApUAaMU antoMuHusi. [loHsitue o
cyneprugpunax (ruapuasl Oopa): L- u  LS-cenexkTpuabl Kak CTEpeOCEIESKTUBHBIC
BOCCTAHOBUTEIH.

Oxkucnenue KapOOHUJIBHBIX COeIWHEHHHN. AyTookucieHue. OKUCIICHHUE KETOHOB
nepkucioramu 1o baitepy-Buunrepy. CTepeoceneKTUBHOCTD PEAKIIHH.

AJbJI0NbHASA KOHACHCAIMS, €€ MEXaHU3M. BHYTpH- 1 MEXKMOJIEKYJISIpHAsT PEaKIIUH.

Jerunparamusi anbaojedl Kak METOJ| CHHTE3a O,[3-HEHACHIIEHHBIX KapOOHWIHHBIX
coenuHenue. [lepekpecTHas anbA0JbHAST KOHICHCAIIMS apOMAaTUUYECKUX JIbJICTUJIOB WJIU
dbopmanpaeruga ¢ anudaTUUECKUMM ajbJerujaMd M KeTOHaMU. PermocenekTuBHOE
MOJIYyYEeHHE JIMTHUEBBIX CHOJISITOB (TIPUMEHEHHE TMPOCTPAHCTBEHHO 3aTPYIHEHHBIX
OCHOBaHMM) M HX WCIOJIB30BAHHE B  HAMPABJICHHOW ajbJOJIbHOM KOHJCHCAIUU.
KoHnaeHcanus cunuinoBbix 3UpOB €HOJOB ¢ ajbAeruiamMu u ketonamu (Mykasima).



Konnencarus anpieruioB (KETOHOB) M COSAMHEHUN € “AKTUBHON METHJICHOBOM TpymIoi”
(KueBenarens).

AMUHOMETUIIMPOBAHUE ATBJAETUIOB U KETOHOB 0 MaHHuXy. Peakiusi anbaeruioB u
KETOHOB C IIMHKOBBIMH MTPOU3BOIHBIME CIOXHBIX 3(prpoB (Pedopmarckmii). benzonnonas
KOHJICHCAITNS apOMaTUYECKUX aJIbJIETHIOB, 00JIacTh MPUMEHEHUS U MEXaHWU3M PEaKIIHH.
ConpspkeHHOE MTPUCOSAMHEHNE EHOJISTOB K O, 3-eHoHaM (peakuus Muxasis).

o,3-HenaceplilieHHble  anbpAeruapl U KEeTOHbl. MeToAbl MOMy4YEHUs: KOHJCHCAIWH,
OKHCJIEHUE aJUIMJIOBBIX CIHUPTOB, U Jp. CompsbkeHrne KapOOHUIIBHOW TPYMIBI C ABOMHOM
YIJIEpOA-yTAEpPOIHOU CcBsi3bto. Peaknuu 1,2- u 1,4-ipucoeuHeHus JIUTUHOPTaHUYECKUX
COCIMHEHUN, TPUAIKUIOOPAHOB, [UAJKWI- W AUAPWIKYIPATOB, aMUHOB, IIMAHHCTOTO
BOJIOPO/Ia, TAJIOr€HOJOPOJAOB. DMOKCUIUPOBAHUE O,[3-HETIPECIbHBIX KETOHOB IO CBSI3U
C=C.

ConpspbKeHHOE MPUCOSAMHEHUE EHOJSTOB K  O,[3-HeNpeneNbHbIM albJerujgaM |
keToHaM. Ero permocenexktuBHOCTh. KoHaeHcanus no Muxasnio. MexaHu3Mm peakiuu.
Honopsl u aknentopbl Muxasns. Karamuzartopsl peakuuu, ee oOparumoctb. Perpo-
peakuus. Bpibop onTumanbHOW KOMOMHAIIMM peareHToB. EHAMHHBI Kak JOHOPBI
Muxasnsa. Tepmuueckas peakiuss Muxasnsa. OcHoBaHusg MaHHUXAa W Jpyrue
CUHTETHUYECKHE SKBUBAJICHTHI aKIEITOPOB Muxansis.

Peaknun annenupoBanusi. Bapuant Pobuncona. IlpuMenenne — B-XJIOpPKETOHOB U
OCHOBaHU MaHHuxa. EHaMUHBI B peaKUsX aHHEJIMPOBAHMSL.

Cnupo-aHHEJIUPOBAHKE Yepe3 AMOKCU/IBI (C TOMOIIBIO UIUIOB CEPHI).
14. KAPBOHOBBIE KUCJIOThBI.

[Tonyuenne KapOOHOBBIX KHCJIOT OKHUCICHHEM CIUPTOB, albJCTHIOB, AaJKECHOB,
aNKWI0eH30J10B. ['MapOSiU3 HUTPUIIOB U JAPYTHMX MPOU3BOJHBIX KApOOHOBBIX KHUCIOT.
CuHTE3bl HAa OCHOBE METAUIOOPTAaHUYECKUX CcoeAuHEeHH. CUHTE3bl Ha OCHOBE
MajioHOBOTro 3(upa. [IpoMbllIeHHOE OMyYeHHEe MyPaBbUHON U YKCYCHOM KHUCIIOT.

Crpoenne kapOokcwibHOW rpymnmbl. OOpa3oBanue accomuaTtoB. Jluccorumanus
KapOOHOBBIX KUCJIOT, 3aBUCUMOCTh KOHCTaHTBI JUCCOIMAIIMH OT IPUPOIBI 3aMECTUTEIIEH.
Peakiuun KapOOHOBBIX KHUCJIOT. JlexapOokcupoBaHue, IIUPOJIU3 coJien,
rasiorearpoBanue mo [emmo-donbrapay-3enuHckomMy. DIEKTPOIU3 Cojiel KapOOHOBBIX
kuciot (Kons6e), cuaTe3 ankmIiOpoMUuI0B U -HOIUI0B TT0 XyHCAUKKepy. HenpenensHbie
KapOOHOBBIC KHCJIOTHI: aKpUJIOBasi, METAKpWJIOBas, OJIEMHOBas, »dJUlauauHOBasg. Mx
CBOWCTBA U NIpUMeHeHHe. He3aMeHuMBbIe )KUPHBIE KUCIIOTHI.

[IpousBoaHble KapOOHOBBIX KHUCJOT: AHTUAPHUIBI, TaJOT€HAHTUIIPUIBI, CIIOKHBIC
3(UpkI, aMUJIbI, HUTPWIbI, COJIH. VIX B3aUMHBIEC IEPEXOIbI.

lanorenanrunpuaesl.  I[lomydyenne ¢ moMomiplo  rajoreHusioB  docdopa,
THOHWJIXJIOpUJIA, OKcanwixjopuaa. CBOWCTBAa TaJOr€HAHTUIPUIOB: B3aUMOJICHUCTBUE C
HYKJICODWIbHBIMM  peareHTamMu  (BOJla, CHOUPThI, aMMHaK, aMHUHBI, THJAPA3UH,
MeTaJlJIooOpraHuyeckue coeanuenus). Boccranornenue 1o anpaerugoB (mo Pozeamynay u
KOMIUIEKCHBIMH ~ THJIPUJIAMH  METaUIoB). B3auMopeicTBue TaJOr€HaHruapuioB C
IMa3oMeTaHoM (peakuusi ApHATa-DucTepTa).

Cnoxuple 3¢upsl. MeTonbl mnoiydeHus: d3TepuduUKaIs KapOOHOBBIX KHUCIOT
(MexaHu3M), allUJIMPOBAHUE CIUPTOB U AJKOTOJSTOB Al[MITAION€HUJAMU U aHTUIPUIaMU,
ATKUIUPOBAHUE KapOOKCHIIAT-aHWOHOB, PEAKIIMU KHUCJIOT C JMAa30METaHOM, aJKOTOJIHU3



HUTpWIOB. JIakTOHBI U MeToasl uX cuHTe3a. CuHTE3 OpTO3PUPOB. Peakimu CIOXKHBIX
a¢upoB: TUAPOIN3 (MEXaHW3M KHCIOTHOTO W OCHOBHOTO KaTajau3a), aMMOHOJIH3,
nepeaTepuuKaIys, peakiiui ¢ METAIOOPTAHUYESCKIMHU COCTUHCHUSIMH, BOCCTAHOBIICHUE
JI0 CHUPTOB U aJIbJICTU]IOB.

AHruzpuasl. MeTosibl NOMydeHUs: JeruapaTaius KUCJIOT C MOMOIIbI NEHTOKCH A
dbochopa wu PrameBoro aHruApHIA; aNWIUPOBAHHE COJEH KapOOHOBBIX KHCIIOT
XJIOpaHTuapuAamMu. Peakuuu aHruipui0B KUCIOT.

Kerensl. [Tonydenue, cBolicTBa U MPUMEHEHUE B KQUE€CTBE AIMJIMPYIOIINX areHTOB.
Hutpuiasl. MeToipl Moy4YeHHs: AeruapaTamnus aMua0B Kuciaot (¢ momoinpio P,0s, SOCI,,
POCIl3), ankuaupoBaHHe aMOMICHTHOIO LHAHUA-MOHA (MCIOJIb30BaHHE MEK(a3HOro
katanu3a). CBoMCTBa HUTPUJIOB: THJIPOJIU3, BOCCTAHOBJICHUE KOMILJIEKCHBIMU THAPUIAMU
METaJJIOB JI0 aMMHOB U aJbJETH]IOB, B3aMMOJIEUCTBHE CO CIUPTaMH, aMHUHAMHU (CHHTE3
aMUJIMHOB), MATHUM- U JINTUHOPTAHUYECKUMH COCTMHECHUSIMH.

Amuzapsl. MeToapl MOJY4YEHUS: alWIMPOBAHME aMMHUAKa W aMHUHOB, MHPOJIU3
KapOOKCHJIATOB aMMOHMS, CUHTE3 W3 HUTPUJIOB, U30MEpHU3allusi OKCUMOB IO bekmaHy.
CuHTE3 LMKIWYECKHX aMHUJIOB - JakTaMoB. CBOMCTBA: THAPOJIU3, BOCCTAHOBIICHHE 0
amuHOB. Jleruaparauust amunoB. IleperpynnupoBku I'opmana u Kyprauyca. [lonsitue o
CEKCTETHBIX MEePerpynimupoBKax.

Cnoxnoa¢pupHass konaeHcauusi Kigitzena. Mexanusm peakuuu. IlepexpectHas
KOHJICHCAIUsl CJIOXHBIX 3(QUPOB C 3PupamMu I1aBEIEBOM, YroJbHOM KUCIOT WIH C
adupaMu apoMaTHUECKUX KUCIOT. BHyTpUMOIeKyispHas KOHACHCAIHS CI0XKHBIX 3(UPOB
JIBYXOCHOBHBIX KucHOT 1o Jlukmany. KoHJieHcalys KETOHOB CO CIOKHBIMU d(PUPAMH KaK
Meron cuHTe3a 1,3-nmukeToHOB. CHHTE3bl € alleTOYKCYCHBIM 3GUpOM. AIMIOWHOBas
KOHJIEHCaIsl CJIOXHBIX d¢dupoB. Ilpumenenue Ttpumerunxiopcuiana. CHHTE3BI C
MaJIOHOBBIM U alleTOYKCYCHBIMU dUpaMu: MOJIyICHHE KaPOOHOBBIX KHCIOT U KETOHOB.
CuHTE€3 M CBOICTBA OpPraHUYECKUX TMPOU3BOJHBIX YTrOJBHOM KHUCIOTHI — 3(UPOB,
XJIOPI(UPOB, KapOamaToB. ['yanunus, ero OCHOBHOCTb. KcanTorenarsi.
I'eTtepokymynieHbl: u30LMaHATHl (MoOJydeHue), KapOomuumuiabl. WX cBoiicTBa U
HCIIOJb30BaHue B cuHTe3e. CUHTE3 U301IMaHATOB.

JIByXOCHOBHBIE  KapOOHOBBIE KHUCJIOTHI. MeTOJabl  CHUHTE3a: OKHCIUTEIHLHOE
paciIeryieHue [UKJI0ATKEHOB U IUKINYECKUX KETOHOB, OKUCIICHUE TTOJIMAIKUIOCH30JI0B U
KOHJICHCUPOBAHHBIX apOMATHUYECKUX COSIUHEHUM. | TaBHBIC Mpe/ICTaBUTENU: 1aBeJIeBasl,
MaJIOHOBAasI, SHTapHasl, aIUMHOBAas, (TaneBas, TepedraieBast KUCIOThI. [IpomblilLieHHbIE
METO/IbI OJY4YECHHUSI.

OcoOeHHOCTH TIOBEJCHHUS IABEJICBOM W MAaJIOHOBOM KHCIOT. JludTHIIOKcamaTr B
CIOXXKHOA(pUpHONM KOHACHCAUH. JleKapOOKCHIMpOBAaHWE MAJIOHOBOM KHCIOTBI H €€
UCIIOJIb30BaHNE B KOHJACHcamusx ¢ ampaerugamu (Kaesenarens). ManmoHOBBIA dhup u
CUHTE3bl HA €T0 OCHOBE: AJKWJIMPOBAHHE HATPUEBOTO MPOU3BOIHOTO AITKUITATIOT€HUIaMU
u aknentopamMu Mmuxasns. JlekapOOKCHIMpOBaHWE MPOU3BOJHBIX MaJIOHOBOTO 3(upa B
MPUCYTCTBUM HYKJIeODUIbHOTO Karanmu3zaropa (meton Kpamuo). AHruapun sHTapHOU
KHUCJIOTBI U €ro KOHJeHcalus ¢ apoMmaTudeckumu anpaeruaamu (Ilepkun). CyKuuHUMUL,
N-OpOMCYKIIMHUMUJI, €r0 MNpPUMEHEHHWE B CHUHTE3e. AJUNUHOBAsS KHUCIOTa, €¢
MpakTU4YeCKoe  NpuMeHeHue  (HailiaoH). BHyTpuMomekyisipHas  CJIOXKHOd(pUpHas



koHaeHcanus ([Jukman). AnunonHoBas KoHAeHcalus 3(UPOB TUKAPOOHOBBIX KUCIIOT KaK
METOJ] CHHTE3a CPEIHUX IIUKJIOB U MaKPOLIMKJIOB.

[TpoMblnieHHBIE METOABI MOTy4YeHHs (pTajaeBoil U TepedTareBOi KUCIOT, (TaieBoro
anruapuaa. OranumMua: ero NojlydeHue, NPUMEHEHUE B CUHTE3€ MEPBUYHBIX AMHHOB U
IUTSL CO3/IaHUSI 3aIUThI IEPBUYHON aMHUHO-TPYIIIIBI.

o,B-Henacepiiennbie TByXOCHOBHBIE KUCIOTBI, METOJIbI UX CHHTE3A: Ieruaparanus 3-
TUAPOKCUKWIOT, KOHJeHcauuu llepkuHa (cuHTE3 KOpHUYHBIX KucnoT) U KHeBeHarens,
peakuust Burtura. CpolicTBa o,[3-HEHACHIIIEHHBIE JIBYXOCHOBHBIX KHCIOT: pPEaKIUU
npucoeguHeHus o ABorMHoM cBsizu C=C (Bkirouas peakuuro Muxasss), u3zoMepusanus
MaJenHoBOM u (QymapoBoit kucinoT. CTepeoXuMus MPUCOEIWHEHUS TaloreHa W
ruapokcunupoBanus no [IpunexaeBy (nmepkucinotsl) v o Baruepy (nepmanrasar).

BbpomMo- ¥ HMOAOIAaKTOHU3ALMS HENPEACIbHBIX KapOOHOBBIX KHUCIOT B MPUCYTCTBHU
OCHOBaHMS.

ManenHoOBBIN aHTHAPU/I, AlleTHIICHIUKApOOHOBAs KUCIOTAa U €€ TUMETHIIOBBIN 3up
KaK JTUESHOMUIIBI.

15. HUTPOCOEAUHEHMUAI.

Anudaruueckuen — apoMaTHYeCKUe  HUTpocoequHeHus. Mx  mosiydyeHue U3
AJKWITAJIOTeHUIOB (aMOMJEHTHBIM XapaKTep HUTPUT-UOHA) U HUTPOBAHUEM aPEHOB.
Ctpoenue HUTpOTpynnbl (Me30Mepusi).

CH-KucnoTtHOCTP W TayTOMEpUS HHUTPOAJIKAHOB. BOCCTaHOBIEHME B AMUHBL.
HuTtpoHOBBIE KHCIOTHI U IPUMEHEHUE MX COJIEW B KOHJIEHCALIUU C anbjaerugaMu (AHpH).
BoccTranoBieHne HUTPOAPEHOB B KMCIION U IIEIOYHOM cpeae. [IpomekyTounbie mpOyKThI
BOCCTAQHOBJIEHUS] HUTPOTPYMNIbl (HUTPO30COCIMHEHHUS, ApWITHAPOKCUIAMUHBI, a30KCH-,

a30-, ruapazocoequHeHusi).  CeJeKTHBHOE  BOCCTAHOBJICHME  HUTPOTPYIIBI B
JUHUTPOApeHax. beH3uanHoBas neperpynnmpoBKa.
16. AMUHBI.

Knaccudukanuns amuHoB. MeTOpl MOMyYEHUs: AIKWJIMPOBAHUE aMMHUaKka U aMHUHOB
nmo lodmany, dramumuna xanus (I'abpudab), BOCCTAHOBJICHHE A30TCOAEPMKAIIMX
MPOU3BOJHBIX KapOOHWJIBHBIX COEAMHEHUHA U KapOOHOBBIX KHCJIOT, HUTPOCOEAMHEHUH,
HuTpuioB. lleperpynnupoBku aMuzoB M a3uaoB KapOoHOBbIX kucioT (I'opmana,
Kypuuyc). BoccraHoBuTenbHOE aMUHUPOBAHHWE KETOHOB, B TOM uucie mno Jleitkapry
(B3aMMO€HCTBUE KETOHOB ¢ ()OPMUATOM aMMOHUS).

AMHHBI Kak oOcHOBaHUA. CpaBHEHHME OCHOBHBIX CBOWCTB alu(aTHUYECKUX H
apoOMaTUYECKNX AaAMHUHOB. BilMsiHME Ha OCHOBHOCTH aMHHOB 3aMECTHUTENEN B
apoOMaTUYECKOM sAzpe. AJKWIMPOBAHWE W AlWIMPOBAHUE AaMHUHOB. TepMHUYECKOE
pasNioKeHHe THUAPOKCUIIOB TeTpaankuiaMMoHuss mno [odmany. Wpentudukauus u
pa3zlieJleHue  NEPBUYHBIX, BTOPUYHBIX W  TPETHUYHBIX AaMUHOB C  IOMOIIBIO
oenzoncynbdhoxmopuna (mpoda Xuucoepra). Cynbdamuansie npenapatbl. OKHCICHUE U
raJIOreHUpOBaHWE aMUHOB. [loydeHne N30HUTPUIIOB, UX BOCCTAHOBJIEHUE U TUIPOIIU3.
Peakuuu 3nekTpouabHOrO 3aMelieHusi B O€H30JIbHOM KOJIbLIE apOMAaTHYECKUX aMUHOB:
rajJloreHupoBaHue, Cyiab(OUpOBaHHE, HUTPOBAHUE, AlWIMPOBaHHUE, (OPMUIUPOBAHHUE.
3ammTa aMMHOTPYIIIBI.

B3auMopenicTBre NEPBUYHBIX, BTOPUYHBIX U TPETUYHBIX AMUHOB C a30TUCTOM KUCIIOTOM.
17. IMA3OCOEIUHEHMUAL.



ApomaTtudeckue — auMa30COeNMHEHMs.  Peakuuu — 1MAa30THPOBAaHMSA  MEPBUYHBIX
apOMaTUYECKUX aMUHOB. Y CIOBUS TMA30TUPOBAHUS B 3aBUCUMOCTH OT CTPOEHHUS aMHUHA.
MexanusM, nOpupoaa HUTposupyromero areHra. CTpoeHHe W YCTOMYHMBOCTH COJIEH
muaszonus. Terpadropobopatel u rtekcadropodocharsr apenmuazonus. CraOuiabHBIC
KOBAJIEHTHbIE (POPMBI AUA30COeIUHEHHUI. KUCIOTHO-OCHOBHBIE PaBHOBECUS C Y4aCTHEM
KaTHOHA apeHIHa30HMUS.

Peakium apomMaTHYEeCKHMX JMA30COCAMHEHHI C BBIICJIEHHEM a30Ta: 3aMEHa
JIMA30TPyNIbl Ha THAPOKCUIIBHYIO-, IIHaHo-, HUTporpynmy, grop (Illluman)-, xiaop, Opom,
non, u BojgopoA. Cunrte3 OuapuinoB mno ['omOepry. CuHTE3 MeTaIOOPTraHUYECKUX
coenuHenuit (HecmesHOB).

Peakiuu  auaszocoenuHeHuid  0e3  BBIJIETICHUS  a30Ta:  BOCCTAHOBJIEHUE IO
apWIrHAPa3suHOB, a30ocoueTaHue. A30COYETaHME KaK peakluus 3JIEKTPOUILHOTO
3aMmenieHusi. A30- U AMa30COCTABIISIIOIINE, YCIOBUSI COYETAHHS C aMUHAMU U (EHOJIaMH.
A3zoxkpacurenu, pH-uHIuKaTOpPHI.

Peakuuu HykiieopuibHOTO 3aMelIeHUs] B OCH30JIbHOM KOJIbIE, aKTUBUPOBAHHOM
JIAA30TPYIIIOM.

JuazomeraH, ero crtpoeHue (CTpykTypHoe poacTBO ¢ NO). Ilomyuenue uz N-
HUTp030-N-MeTriiMoueBuHbI. Peakuus ¢ HO-kucnoramu, KeTOHAMU U XJIOPAHTUAPUAAMU
KapOOHOBBIX KHCJIOT. Peakmus ApHATa-AiicTepra, NeperpynnupoBKa JIMa30KETOHOB
(Bomwd).

19. ®PEHOJIbI.

Metonpl monydeHUs: (HEHOJIOB M3 apeHCYIb(POKUCIOT (IIENIOYHOE IIIaBJICHUE),
apwIraJioreHuI0B, cojeil apennuasonus. [lomyueHue QeHosia B MPOMBINIJICHHOCTH W3
KyMoJ1a (M30MponiIOeH301a).

®enonpl kak HO-KHUCIIOTBHI, BIHMSHUE 3aMECTUTENICH Ha KHUCIOTHOCTH (DEHOJIOB.
AMOuneHTHbI  xapaktep (eHonsaT-uoHoB. C- u  O-ankuinupoBaHue (HEHOISATOB.
[Toy4yeHue npoCTHIX U CIOKHBIX A(HUPOB PEHOIIOB.

Peakiuu 51eKTpOUIBLHOTO 3aMELIEHUSI B apOMaTUYECKOM KOJbLE (PEHOJIOB:
rajoreHUpoOBaHUE, HUTPOBAHUE, CYJIb(PUPOBAHUE, HUTPO3IUPOBAHUE, AIKUIUPOBAHUE,
anunupoBanue, GopmunupoBanue. Dtaneunsl: ¢deHonapTarenH U - (IyOpecleHH.
KapOokcunupoBanue menouHbix coseil gpeHonoB no KosbOe (mosydyeHHe camuuuiaoBOU
KHCIIOThI). PopMunupoBanure ¢GpeHosioB o PeliMepy-Tumany (CanuIMIOBBINA anbAETUN).
[IpeBparienre ammaoBbIX 3(pUpoB (PeHOJOB B aUIUI(EHONbl KaK MPUMEpP TEPMUYECKOU
[3,3]-curmaTpomnnoit neperpymnmupoBku (Kisiizen).

[lonsitTue 0 MHOTOAaTOMHBIX (heHomax (MUPOKATEXWH, PE3OPIHH, TUIPOXUHOH,
MAPOTAILION, (PIIOPOTITIOINH).

Oxucnenue ¢enonon. [lonmydenue o- u n-6€H30XUHOHOB, aHTpPaxUHOHA. OKHCIICHHE
9,10-muruapokcuanTparieHa (aHTParuAPOXMHOHA) KHUCIOPOAOM Kak TPUMEpP EHOBOU
peaKuu: MPOMBIIUICHHOE MOTyYeHUE IEPEKUCH BOAOPOAA. APOKCUIBHBIE PAJIUKAIIbI.
XHWUMUYECKUE CBOWCTBA XWHOHOB: peakiuu 1,4-mpHCOENMHEHUs, B3aUMOJICUCTBUE C
TUAPOKCUIAMUHOM, (hOTOXMMHUYECKOE allWJIMPOBaHUE. XUHTUJIPOH KaK MPUMEP JOHOPHO-
aKIENTOPHOIO  KOMIUIEKca (KOMIUIEKC “‘c  mepeHocoM 3apsga’). CeMUXUHOH.
Ucnonb3oBanue TETPaxJopOEH30XHOHA (xJmopanua) u 2,3-nuxsop-5,6-
nuinano0eHn3oxuHoHna (DDQ) B kauecTBE OKUCIUTENEH U NIETUIPUPYIOIIUX PEareHTOB.



20. MUKJIOAJIKAHBI (AJIMIUKJIBI) U UX ITPOU3BO/JHBIE.

Knaccudukanus amummkinoB. OHEprus HANpsDKEHWS B aIWIUKIAX © - €€
KOJINYECTBEHHAs OIIEHKAa Ha OCHOBAaHUU CPAaBHEHMS TEIUIOT OOpa30BaHMUSI U TEIUIOT
CrOpaHusi UIUKJIOAIIKAHOB M COOTBETCTBYIOIIMX ajKaHOB. THUIBI HaOpsDKEHUs B
[UKJIOANIKaHaxX (yIJIOBOE, TOPCUOHHOE, TPAHCAHHYJISIPHOE) U TMOJpa3/IeJICHHE AJMIUKIOB
Ha MaJible, CPEAHUE U MAKPOLIMKJIBI.

CtpoeHHWe NIHMKIONMPOINaHa, IMKI0OyTaHa, MHUKJIOMEHTAaHA W  IUKJIOTeKCaHa.

Kondopmarmonast moiBM>KHOCTb UKJIONEHTaHa (TICEBIOBPAILICHUE).
Kondopmainmonnsiii aHanu3 HUKIOTEKCaHa. AKCHAJIbHBIE M HKBAaTOpPUAIbHBIE CBS3M B
KpeciaooOpa3Hoit  koHbopmanmu — IuKiIorekcaHa.  KoHdopmepbl — IUKIOTeKcaHa
(xpecnoBunHas u TBUCT-(hopma). KoHdopmarimm MOHO- ¥ AM3aMEIIEHHBIX MPOU3BOIHBIX
UKJIOTEKCaHa.

Brnusaue KOHPOPMAIMOHHOTO TIOJNOKEHUS (PYHKIMOHAIBHBIX TPYNI HAa HUX
PEaKIIMOHHYIO  CIIOCOOHOCTh:  pEaklUUd  3aMEIICHHS, OTHICIUICHHUS, OKHCIICHHUS.
OcoOeHHOCTH CBOMCTB COEAMHEHUN CO CPEAHUM Pa3MEPOM IIUKJIA.

Kondopmarmonsie 0cCOOCHHOCTH IUKIIOTEKCEHA.

Metoapl cMHTE3a IUKIIONpONaHa, UKIO0yTaHa U UX MPOU3BOAHBIX. OCOOEHHOCTH
XUMHUYECKUX CBOWCTB COCIMHEHHMMN C TPEXUJIECHHBIM IUKIOM. CHUHTE3 COCIMHEHUN psiaa
[UKJIONEHTAaHA W LMKJIOTeKCaHa. Peakiuum pacimupeHuss M CYKEHUS ULHKJIa TpU
JI€3aMUHUPOBAHUM TIEpBUYHBIX aMUHOB (JlembsHOB). CrnenuanbHble METOIbl CHUHTE3a
COCIMHEHUI CO CPEIHUM pa3MepoM IMKja (alUJIOMHOBAas KOHJIEHCAIMS, KOHJIEHCAIUs
JTUHUTPUIIOB, oluroMmepusanus 1,3-0yraaueHa).

bunukinyeckue  COeAMHEHWs HAa  NpUMEpax I[UC- MW TPAHC-IICKAJIUHOB.
[TonmuuukIM4ecKkue COeIMHEeHUsI, Criupanbl. 3anpet bpenra 1jist MOCTUKOBBIX CUCTEM (THIIA
HOpOopHeHa). [ToHsATHE 0 KapKacHBIX YTIIEBOJOPOAaX Ha MpUMEpax ajaMaHTaHa, KyOaHa,
TerpasapaHa. [loHsATHE 0 KaTeHaHaX U POTaKCaHaX.

21. TETEPOIIUKVIMMECKUE COEAUHEHUA.

Knaccudukanus TeTepoluuKiIoB, WX PoOJib B MPUPOAEC M B PA3IUYHBIX O0JACTAX
MIPOU3BO/ICTBA.

[laTu4sieHHbIE TETEPOLMKIBI C OJHHM TeTepoatroMoM: (ypaH, THOGDEH, TUPPOI.

Cunres u3 1,4-nqukapOonnbubix coenunenuit (ITaans-Kaopp).
ApOMaTUYHOCTD MATUYJICHHBIX FETEPOIMKIIOB. Peakiuu 31eKTpoPUILHOIO 3aMEIIEHUs B
MATUWICHHBIX ~ apOMaTUYECKUX  TeTepoIlMKIax:  HUTpOBaHUE,  CyJb(upoBaHue,
raJloreHupoBanue, GOopMIIIUpOBaHUE, amuiupoBanue. OpuUEHTalus 3ICKTPOPHIBHOTO
3amernieHnsi U ee oObscHenue. [luppon kak NH-kucnora. Iluppon-kamuii u muppod-
MarHui TaJIOTEHH]IbI, WX PEaKIuh C DJICKTPOPMIbHBIMU peareHTamu. [luppon kax
CTpyKTypHasi eauHuiia mnopdupunoB. [loHsTHE O CTpOCHHH W OMOXMMHYECKOW POJIU
XJopoduiIIa ¥ TeMOrjaoOnHa.

Nupnon. CuHTE3 MPOU3BOIHBIX UHJO0JIA U3 apUITHIPA3UHOB U KeTOHOB no Duiepy.
Mexanusm peaknuu. Peakium >7meKTpodUIBLHOTO 3aMEIIEHUsT B MUPPOIHHOM KOJIBIIE
WHJI0J1a: HUTPOBaHUE, (DOPMUIIMPOBAHME, TAJIOTEHUPOBAHUE, AMUHOMETUIMPOBAHUE IO
Mannuxy. OOpa3zoBaHME METAUIMUECKUX MPOU3BOAHBIX (MHIOJ-HATPUM U HWHIOJ-
MarHuMranoreHusl). [ MapokcuuHa0b1 B ipupojae. Muauro.



[llecTnuiieHHBIE APOMATUYECKHE TETEPOLMKIIBI C OJHUM T'E€TEPOATOMOM: MUPUIAUH U
xuHOMMH. [lupuauH. ApomaTudeckuil xapakTep NMHUPUJINHA, CPABHEHHE C MHUPPOJIOM U
oenzonoM. [lupunaua kak ocHoBaHue. Peaknmum ¢ ramoreHaikaHamu. Peakiuun
ANEKTPOPMIBHOTO  3aMEUIeHHs] B  NHPUAWHE:  HUTPOBaHUE,  CYyJIb(UPOBAHUE,
rajioreHupoBanre. N-OKUCh NMUPUAMHA U €€ HUCIOJIb30BAaHUE B PEAKIMM HUTPOBAHMSL.
[TonBMXXHOCTH aTOMa rajoreHa B MUPUAUHOBOM SJIpE B PEaKIUAX ¢ HyKiIeoduIamu.

CuHTE3 XMHOJMHA U 3aMEIICHHBIX XUHOJIUHOB U3 aHWIMHOB 1o Ckpayny u JleOHepy-
Musnepy. XMHOJIMH Kak OCHOBaHMWE. B3anMMoAeiCTBHE XMHOJIMHA C TaJIOr€HaJKaHAMMU.
Peakiuu »1ekTpo@HIIbHOTO 3aMEUIeHUs B XUHOJMHE: HUTPOBAaHHE, CYJIb(PUpOBaHUE U
raJjOreHUpPOBaHHUE.

HyxneodunbHoe 3aMelieHne aToMOB BOJOpOa B MUPUUHE U XUHOJIMHE B PEAKIIUIX
C aMUJIOM HATpusl, TUIIPOKCUIOM KaHs U PEHUILTUTHEM.

Tayromepusi 2- U 4-TUAPOKCUNUPUIIMHOB U —XUHOJUHOB. [IpOTOHHAs NOABUKHOCTH
aTOMOB BOJOpOJAa B METHIBbHBIX Tpynmnax 2- U 4-METUINUPUIUHOB U —XUHOJIUHOB. 2-
MeTuinupuIuHbl U —XUHOJIMHBI KaK METHJICHOBBIE KOMIIOHEHTHI B KOHJCHCAIUAX C
anbJIEeTUIAMU.

22. MIPUPOAHBIE COE/IMHEHMUAI.

Monocaxapuabl. Knaccupukauuss u crepeoxumusi. TeTpo3bl, TEHTO3bl U TE€KCO3bI.
Anbao3bl 1 KeTo3bl. CTepeoxuMust anbao3 B npoeknusax Pumepa m Xepopra. [mroko3a.

[Muknnueckue mnojyaneTaabHble (POPMBI TITIOKO3bI: TITOKOMHUPAHO3bl U —(ypaHO3bI.
Anomepsl. MytapoTtarusi. CUHTE3 HPOCTBIX U CIOXKHBIX 3(DUPOB TIIOKO3bI. [ TMKO3UIHAS
TUAPOKCUIIbHAS TPYMIa, HOHATUE O TJIIMKO3UIaX.

Hucaxapunsl  Ha ~ OpUMEpax — MalbTO3bl,  MEIOOMO3bI M (PPYKTO3BIL.
BoccTranasnuBaroiiue 1 HEBOCCTaHABIMBAIOIIME aucaxapuibl. [IoHITHE O HUKIMYECKUX
oliMrocaxapujax Ha  NOpUMEpe  UUKIOACKCTpUHOB.  CoeAUHEHUsS  BKIIOYCHHUS
LUKJIOAEKCTPUHOB.

[Tonucaxapuabl: Kpaxmani, LEJUI0JI03a, XUTUH. IloHATHE O CTPOEHHH ATUX
OMOTOJIUMEPOB.

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

Crepounbl Kak MPOU3BOJHBIE NEPrUAPOUUKIONEHTAaHOPEHAHTPEHA. AHAPOTrEeHbI
(C19), octporenbl (Cig), TOpPMOHBI KOpbl  HaanmoyeyHUKoB (Cz1  TIIOKO- U
MUHEPAIOKOPTUKOUIBI). [oHATHE O pa3iuuusX B UX CTPOCHHH U (YHKIIMU B OpraHU3ME
(6e3 TouHBIX hopMydm).

23. UCITOJIB3OBAHUE 3AHIUTHBIX I'PYIIIT B OPTAHUNYECKOM
CHUHTES3E.

3ammra C-H-cBsizeil B ajkWHAaX, €€ NPUMEHEHUE B CHUHTE3aX JIU- U IOJUUHOB

(I'mazep, Kagpo-Xoakesuu). CUHTE3BI Ha OCHOBE 3-OpOMITPOTIHOIOBOM KHUCIOTHI.

3amura  cnuptoBoit  HO-rpynmbl.  3ammrtHble  rpynmbl:  O€H3WJIbHAs,  II-
METOKCUOCH3WIIbHAs, TPUTWJIbHAS, JAU(I-METOKCHU)TPUTUIIbHAS, TPUMETHICHINIIbHAS,
TpeT-OyTHIIIUMETUIICUITMIIbHAS, TeTparuApoNnupaHuIbHas, 4-meTokcu-5,6-
TUTUAPONHPAHUIIbHAS, 3-0€H30UIIPONUOHUIIbHAS.

3ammra HO-rpynmbl B IJIMKOJNSX:  M3ONPOMNWIMJECHOBAsA, OEH3WIIUACHOBAs,
STWIMJCHOBAs 3aliuTHbIe rpynmnbl. [ukiandeckue kapObonatel. 3ammra HO-rpymnmel B



(deHonmax: METHIIOBbIE, TPET-OyTUIIOBBIE, TETPAruAPONUPAHUIIOBbIE, (EHAIETUIOBbBIE,
TPUMETWICHIIIIIOBBIE  d(upbl  GeHosoB. MeETWICHIUOKCH-3AIUTHAS  Tpymma s
JIBYyXaTOMHBIX (DEHOJIOB.

3ammuTa KapOOHUIBLHOM TPYIIBI B abICTHAAX M KETOHAX: IMUKIMYECKUE aleTaad U
troaretanu. CeJeKTUBHAs 3alluTa OAHOW W3 HEPaBHOIICHHBIX KapOOHWJIBHBIX TPYMI B
MOJIEKYJIE.

3ammra KapOOKCWIBHOW TpYMIbl: OCH3WIOBBIE U -METOKCUOEH3UIIOBbBIC
3(upHI.

3amMra aMUHOTPYNMbl.  3alUIUTHBIE TPYNNbL:  aleTWiIbHas, (ramonibHas,
CYKUIMHOWJIbHAS, OCH3WIOKCUKApOOHUJIbHAsI, TpeT-OyTuiaokcukapooHmwibHas (Boc).
[Ipumenenue OeHzocynbdoxiaopuaa U OeH3aIbJIeruaa I 3alUThl aMUHOTPYIIIBI U €€

MOAU(DUKAIIIH.
3amura THOJIBHOU Ipyniibl (O€H3UIIbHAS, T-METOKCUOCH3MWIIbHAS).
[lonsitue o (doToynansieMbiXx 3allUTHBIX TpyHmax Ha MpUMEpPe 1-(2-

HUTpodeHm)Tannona-1,2.

YcrnoBusi BBEICHUSA U YAAJICHUS 3alIUTHBIX TPYII, YCTOWIMBOCTh UX K JIEHCTBHUIO
pPa3IMYHBIX pPEareHTOB (KHUCIOT, OCHOBAaHUMW, OKHCIUTENEH, BOCCTAHOBUTENEH U Ap.).
Crparterusi UCMONB30BaHUS 3AIIUTHBIX TPYMI: MPUHIUIBI OPTOTOHATBFHONW CTaOMIBHOCTH
Y MOIYJIMPOBAHHOM JTAOUIILHOCTH.

24. ACTOYHUKU UHOOPMAIIMU 11O OPTAHUYECKON XUMUMU.

Pedepatusnbie xypnanel: PXK Xwumus, Chemical Abstracts. Pacnonoxenue
uH(pOpMalluU B 3TUX JKypHaJaX, yka3zaTenu. MeTouka noucka Hy>KHOH HHPOpMaIIH.

CrpaBoYHUK 1O METOJaM CHHTE3a M CBOWCTBAM OPraHMYECKUX COCIUHEHHN
“Beilstein”. [IpuHIUIBI pacroyiOKEHUsT MaTepuajia B CIpaBOYHUKE. MeToanka moucka
HY>KHOU WH(}OpMaIuu.

PeKOMeHIlyeMaH JAOIMOJIHUTEJIbHAaA JIMTEparypa:

1. JIn, k. JIx. Umennble peakiiuu. Mexanu3mbl oprannueckux peaxuuit / Jx. Jx. JIu.;
niep. ¢ aur. B. M. JlembsinoBuu. — M.: BUHOM. JlaGopatopus 3nanuii, 2006. - 456 c.

2. Benmukoponos A.B. Ctepeoxumusi. CTepeoceneKTUBHBIN CUHTE3: Y4eOHO-METO/. TOC. —

Actpaxanb: U]l «Actpaxanckuil yHuBepcuteT», 2012. — 122 c.

3. BemukoponoB A.B. Opranmueckwii cuHTe3: ydeOHOe moc. (rpudp YMO PAE). —

Actpaxanb: ]I «Actpaxanckuii yausepcuteT», 2014. — 349 c.



