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IHosicHUTEJABLHAA 3AIINCKA

O0mme monoxenus. Iloctymaronme Ha oOydeHHE NO IpOrpaMmam IMOATOTOBKHU
HAy4YHO-TIEArOrMuecKiX KaJpoB B aCMUPaHType CHAIOT BCTYNHUTENIbHBIE HCIBITAHUS B
COOTBETCTBMM ¢ (enepanbHbIM T'OCYAapCTBEHHBIM 00pa30BaTEIbHBIM CTAHJIAPTOM
BBICIIET0 MpohecCHOHATBHOr0 00pa3oBaHus (YpPOBEHb CIIEUATUCTA WIIK MarucTpa)).

[Ipriem B aciupaHTypy NPOBOAUTCS HA OIOJKETHOM U TOTOBOPHOM (TIATHOM) OCHOBE.
KonuuecTBO OIOKETHBIX MECT ONpPENENsAeTcs KOHTPOJIbHBIMU LU(paMu Tpuema,
yCTaHAaBIMBaeMbIMU MuHuUCTEpCTBOM 00pa3zoBaHusd W Hayku P®, mpuem Ha JOrOBOPHOU
OCHOBE MPOBOJIUTCS Ha MECTa CBEPX YCTAHOBJIEHHOIO IJIaHa.

OOyueHue B acrupaHType Mo NpoQuii0 «opraHudecKasi XuMHUsS» OCYIIECTBIISIETCS Ha
ouHOI u 3a0uHON Ppopme. Cpok 00ydeHHs] B OYHOW acmupaHType 4 roja, B 3a04HOM — 5
net. Jluua, panee mpoiueire nojaHblid Kypc oOydyeHus B acUpaHType, He UMEIOT MpaBa
BTOPUYHOTO OOYYEHHMsI B aCIIMPAHTYPE 3a CUET CPEICTB OI0JIKETa.

[locTynaromue B acnmUpaHTypy CHAIOT CIEAYIOUIME 5K3aMEHbI B COOTBETCTBHH C
rOCy/IapCTBEHHBIMU 00pa30BaTENbHBIMU CTaHAAPTAMU BBICIIETO MPO(ECCHOHATBEHOTO
o0pa3oBaHus:

[} BCTYNUTEIBHBIN SK3aMEH 110 HHOCTPAHHOMY SI3BIKY.

(] BCTyNUTENBHBIN 2K3aMeH 10 Guitocopuu.

[] BCTYIUTENBHBINA 3K3aMEH 110 CIEIUAIBHON TUCIUIIIMHE.
TpeOoBaHusi K YPOBHIO NOATOTOBKH COMCKATEJsi: INIyOOKOE BJIaJIEHUE MaTepHaioM
TUCIUIUIMHEBI «OpraHnyeckas XUMHsD» Ha COBPEMEHHOM YPOBHE, YMEHUE CaMOCTOSITEIIBHO
pelaTh TEOPETHYECKHUE U MPAKTHYECKHE 3aa4uH.

Ilenpr0 BCTYNHTENBHOTO DHK3aMEHa 10 CHEUUAJIbHOW IHCLUILIMHE  SIBIIECTCS
ONpENENICHNE  IOATOTOBIEHHOCTH  IIOCTYMAIOIIEr0 K  BBIIOJHEHHIO  Hay4HO-
UCCIIEI0BATENBCKOM JAESITEIIBHOCTH.

Kputepun OLEHKM OTBETOB IIpM MPOBEICHUM BCTYNHTEIBHBIX HCHBITAHWI B
acCIMpaHTypy: OWJIETHl BCTYNHUTEIBLHOTO »JK3aMeHa cojaepkar 1o 2(3) Bompoca IO
CIIeUAIbHOCTH. Pe3ynbTaThl OLICHUBAIOTCS M0 5-0aNIbHON ITKAJIE.

bubdauorpaduyecknii cnucoxk (0CHOBHAsI JIUTEPATYPa)

1. PeytoB O. A. Opranudeckast xumus : yueOHuK : B 4 4. / O. A. PeyroB. — M. : bunowm.

Jlabopartopus 3nanuii, 2004 — 2005.
2. XuMHsl apOMaTUYECKUX, TeTEPOLUKINYECKUX U npupoAnbix coennnenuit (HMUOX CO
PAH 1958 — 2008 rr.) / otB. pen. B.H. [lapman. — HoBocubupck: Odceer, 2009. — 872 c.
3. llpakTukym mo opraamueckoit xumun, moa pea. H.C. 3eduposa: yueOHUK 17151 BBICIIICH
mkoJibl. — MockBa. BUHOM. Jlabopartopus 3nanuii., 2010, 568 c.
4. Cmut B. A. OcHOBBI COBpeMEHHOTO opranmdeckoro cuHTe3a / B. A. Cwmut, Al
Huneman. — M.: BUHOM. Jlabopatopus 3uanwuii, 2009. — 750 c.
5. boposneB N.B. Opranuyeckass XUMHsi: TEPMUHBI U OCHOBHbBIE peakuuu. — MOCKBa.
BUHOM. JlaGopartopus 3Hanuii, 2010, 359 c.
6. Opranuueckas XUMUs. 3aJlauu 1Mo O0LIEMY KypCy C PEHICHUSIMU: YUYEOHUK JJIsl BBICIIEH
mkosbl. B 2-x 4., mox pea. H.C. 3edupoBa. — MockBa: BMUHOM. JlaGopaTopusi 3HaHuH,
2012, 4.1,255c.,u. 2,714 c.



7. Unmuen 3., Bainen C., Hois M. OCHOBBI OpraHM4ecKou ctepeoxuMuu. M.: bruHOM.
Jlabopartopus 3Hanuii, 2007.

8. Ixoynb [Ix., Mumic K. Xumus reteponukiandeckux coequuennid. M.: Mup,2009.

9. Opranunueckast xumusi: B 4 4. U. 1 [Daekrponnsiit pecypc] / O.A. Peyros, A.JI. Kyp,
K.II. Bbytum. - 6-e U3, (om.). - M.: BMHOM, 2014. -
http://www.studentlibrary.ru/book/ISBN9785996324248.html

10. Opranunueckas xumusi: B 4 4. Y. 2 [Dnexktponnsliii pecypc] / O.A. Peyros, A.JI. Kyp,
K.II. byTuH. - 6-e uza. (3:1.). - M.: BUHOM, 2014. -
http://www.studentlibrary.ru/book/ISBN9785996324255.html

11. Opranuueckas xumus: B 4 u. U. 3 [Dnexrponnsiit pecypc] / O.A. Peyros, A.JI. Kyp,
K.II. Bbytum. - 5-e U3, (om.). - M.: BMHOM, 2014. -
http://www.studentlibrary.ru/book/ISBN9785996323678.html

12. Opranunyeckas xumusi: 4. 4 [DnektponHsblil pecypc] / Peyro O.A., Kypn AJL, K.II.
bytun. M.: BMHOM, 20 13. -
http://www. studentllbrarv ru/book/ISBN9785996322763.html

13. Opranuueckas xumus. 3agaud 1o oO0meMmy Kypcy c¢ pemenusamu. Yacts |
[OnexkTponnslii  pecypc] / JluBammoB M.B. - M.. BUHOM, 2012. -
http://www.studentlibrary.ru/book/ISBN9785996310531.html

14. Opranuudeckas xumus. 3agaud 1Mo obOmeMmy Kypcy c pemeHusimu. Yacte 11
[OnexkTponnslii  pecypc] / JluBammoB M.B. - M.:. BHUHOM, 2012.
http://www.studentlibrary.ru/book/ISBN9785996310548.html

15. Opranuueckasi XMMUs: TEPMUHBI U OCHOBHBIE peakluu [DIJIEKTPOHHBIA pecypc]

boponies U. B. - 3- wmw3g. (d1). - M.. BHUHOM, 2015.
http://www.studentlibrary.ru/book/ISBN9785996329366.html

16. Xumus. Paznen: HazBanue opraHnueckux COeTMHEHUN [ DIEeKTPOHHBIN pecypc] /
Ilectpsax U.B. - M. :MUCuC, 2015. -
http://www.studentlibrary.ru/book/ISBN9785876239563.html

17. Xumus apoMaTUYeCKUX TeTEPOLMKINYECKUX COEAMHEHUN [DNEKTPOHHBIN pecypc|
M.A. IOposckas. - M. : BUHOM, 2015. - (YueOGHUK mJis BBICIICH IIIKOJIBI).
http://www.studentlibrary.ru/book/ISBN9785996327836.html

~

~

OcHOBHbIE KPUTEPHH OLIEHUBAHUSA OTBETA MOCTYNAKNIIET0 B ACUPAHTYPY

[Ipn onleHMBaHMH OTBETOB HCIIOJIB3YIOTCS CIEAYIOIINE KPUTEPUU OLICHKH .

-aeTCsl KOMIUIEKCHAs OIIEHKA MPEJI0KEHHON CUTYallNH;

-JICMOHCTPHUPYIOTCS TIIyOOKHE 3HAHUS TEOPETUUECKOTO MaTepralia u
5 YMEHUE UX TPUMEHSITh;

«OTJIMYHO» | - MOCJIEA0BATEIBHOE, ITPABUIIBHOE BBIMIOJTHEHUE BCEX 3aJIaHUN;

-yMeHHEe 000CHOBAaHHO M3j1araTh CBOM MBICIIH, JI€JIaTh HEOOXOIUMBbIE

BBIBOJIbI.

4 -1A€TCS KOMILUICKCHAS OLCHKA MPEITIOKEHHON CUTYaALlUH;
«XOPOIIO» | -IEeMOHCTPUPYIOTCS TIIYOOKHE 3HAHUSI TEOPETUUECKOTO MaTeprasia u
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YMCHHUC UX NIPUMCHATD,

- IOCJICA0OBATCIIBHOC, ITPABUJIBHOC BBINIOJIHCHUC BCCX BaI[aHHfI;
-BO3MOXHBI CAMHHUYHBIC OHII/I6KI/I, HCIIPAaBIsICMBbIC CaAMUM CTYJACHTOM
IMOCJIC 3aMCYaHus IMPCII0AaBaTCIIsA,

-YMCHHC 00OCHOBAHHO M3J1araTb CBOU MBICJIH, OCIaTh HGO6XOI[I/IMBIC
BBIBO/JbI.

-3aTPYAHEHHS ¢ KOMIUJIEKCHON OLIEHKOM IPEIJIOKEHHOU CUTYaALUH;

«YI[O:]?;JICTB -HETIOJIHOE TEeopeTUUeckoe OOOCHOBaHUE, TPEOYIOIIee HABOSIINX
BOIIPOCOB TPETOAaBaTeIs;
OPUTEIBHO .
N -BBITTOJTHCHHE 3aJJaHUH TIPH MTOACKA3Ke MPETI01aBaTeIs;
- 3aTpyAHCHUS B (HOPMYJTUPOBKE BHIBOJIOB.
2 -HeTIpaBWIbHAS OIICHKA MPEJIOKCHHOW CUTYAITUH;
«HEYNIOBJIE | -OTCYTCTBHE TEOPETUUYECKOTO OOOCHOBAHUS BBIIOJTHEHUS 33JaHUM.
TBOPHTEIb
HOY»

ITepeyeHb BONPOCOB K BCTYNNUTEIbHOMY MCIBITAHUIO
Ipodniab noaroroBku «OpraHuveckasi XuMHUus»

1. Teopus ctpoeHus: opraHnyeckux coequHeHnii A.M. byTiaepoBa, OCHOBHbIE TIPUH LIUIIbI
KBAaHTOBOW OpraHUYecKo XUMUU. TUIbl THOpUAM3AIMU aTOMa YTIiIepoja, BO3MOXKHBIE
CTEINEHU OKHCIICHUS. BalleHTHOCT.

2. OCHOBHBIE THIIBI CBSI3€H B OPraHUYECKUX COCTUHEHUSX U UX XapaKTEPUCTUKH: JUIMHA,
SHEPIUs, NOJAPHOCTh, NOJIIPU3YEMOCTh, TUMOJIbHBI MOMEHT, TOTEHIIMAT UOHU3AIINH,
ANEKTPOOTPULIATENIBHOCTD, BAJEHTHBIE YIIIbl. ['OMOJUTUYECKHI U T€TEPOJUTUYECKUI
pasphiB cBa3eil. Knaccudukamus peareHTOB U peakiiyid.

3. MexaHu3mMbl B3aUMHOTO BIUSHUS aTOMOB. MEXMONEKYISIPHBIE 3JIEKTPOHHBIE
B3aMMOJICVICTBUA. BryTpumonekyisipabie 3JICKTPOHHBIC B3aMMO/JICCTBHUSI.
NunyktuBHbli 1 Me3oMepHbId 3 dekThl. ComnpspkeHHbIE CHCTEMBI OCOOCHHOCTH
ctpoenusi. ['mnepkonbioranus. I[IpocTpanctBeHHbie 3PHEKTHI: TPOCTPAHCTBEHHBIE
3aTpynHEHHUs, HanpsDKeHue, 3P HEKT cOMMKEHUS.

4. ApoMaTHYHOCTb. AHHYJEHBI apomaTuueckue u Heapomatuueckue. Kpyr ®pocra.
Kpurepun apoMaTH4HOCTH: KBAaHTOBO-XUMHUYECKUI (CpaBHEHHE PACUETHBIX BEJIMYHMH
SHEPI'UM JCIOKAIN3ALNHN ), SHEPreTUUECKUM (TEIIOTHI THAPUPOBAHNS ) U MArHUTHBIM.

5. Peaknuu wykneodumipHOro 3amemieHus. Mexanm3mbl Syl w1 SN2 B mapaisiesnbHbIC
peakiuu otmemwiennss E1 u E2, ElcB. 3aBucuMocts npoTekaHusi peakiuu Mo TOMY
WM UHOMY MEXAHHU3MY OT CTPOCHHS YIJIEPOJAHOTO PAAUKAIA, YXOISIIEH TPYIIIHL,
NEUCTBHSI HYKJICO(DUIBHOTO peareHTa M pacTBOpuTens, B3zaummopeiicTBue ¢ BOJOH,
eJ04aMu, COUPTaMy, AMUHAMU, COJISIMU KHUCJIOT U JIp.

6. Teopuss xkucinor m ocHoBanuii. Teopuss bpencrena-Jloypu. KoHcTaHThl MOHM3aIUU
KUCJIOT M OCHOBAaHWM, IMOHITHE O COMNPSDKEHHBIX KHCIOTaX W OCHOBaHHWsX. Teopus
JIptouca. [loHsiTHE O HYKJICOPUIBHOCTH U OCHOBHOCTH. «OKECTKHE» M «MSITKHE
KHUCJIOTBl U OCHOBaHUs, NpUHIMI [IupcoHa, BIMsSHHE 3aMECTUTENEN B MOJICKYJIE Ha
KUCJIOTHOCTh 1 OCHOBHOCTh OPTaHMYECKUX COEIUHECHUM.



/. CtpyKkTypHass M OpoCTpaHCTBEHHass u3omepus. Ontuueckas uzomepus. Padotsr Jl.
[lactepa, Baut-I'opda. Acummerpus (XUpPaJIbHOCTh) MOJIEKYd. [ JIHIIEPUHOBBIM
anbJeruj, NpoeKUHOoHHbIe cBoiicTBa. OTHOcUTENbHAs KoHpurypauus (D u L-psas),
pauuMarsl, (HU3UKO-XUMHYECKHUE CBOMCTBA HM30MEpOB. AOCONMIOTHAsT KOHQUTYypalus.
Cuctema  Kana-Uuronpna-Ilpenora  (R-,S-cuctema), mpaBuiio  CTapIIMHCTBA.
CoenuHeHus ¢ HECKOJIBKUMU aCUMMETPUYECKUMU aTOMaMu yIriiepoja.

8. Kondopmarnuu, xondopmepnl, mnpoekuuun HbioMeHa, »dHeprusi CTaOUIU3AIUU.
Kondopmarus HU3MMX U BBHICIIUX alIkaHOB. ['eoMeTpuyeckast uzomepust (LUc-, TpPaHC-
u Z, E- Homenknatypa). OmpeneneHue mopsiaka crapiiumHcTBa (mpaBwio Kana —
WNuronbna — [Ipenonra).

9. Tayromepus (IUHAMHUYECKass W30MEpPHs) U JBOMCTBEHHAs PEaKIIMOHHAs CIIOCOOHOCTH
OpraHWYeCKUX COCAMHEHUN. BuIbl TayTOMEpHBIX TNpeBpalieHuil (KOHKPETHHIS
IpUMEpHI).

10.Peakiuu okucieHuss B opraHudeckoM cuHteze. Oxucienue 0e3 paspbiBa G-CBSI3U B
YCIIOBUSIX TMPUMEHEHUS Pa3JIMYHBIX OKHCIUTENeH | Karaau3atopoB. M3meHeHue
CTENeHU OKHUCIICHUs atoMa yriaepoja. OKuclieHne ¢ pa3pbiBOM G-CBS3H.

11.Peakiiuu BOCCTaHOBJICHHUSI B OPTAaHUYECKOM CHHTE3E.

12.Peakiuu mipucoeuHEHUs. NEKTPOUIBHBIA MEXaHH3M, pOJIb KaTaau3aToOpOB,
YCTOMYHUBOCTh T-KOMIUIEKca W kapOokatuoHoB. [IpaBmiio MapkoBHukoBa. Peakiuu
TUAPUPOBAHMS, THPOraJIOreHUPOBAHUS, TaJIOTEHUPOBAHUS, THApaTaluu. MckitoueHus
U3 TmpaBwia MapKOBHHKOBA, pEaKIUs THAPOTAJOTeHUPOBAHUS (paguKalbHbBIN
MEXaHH3M ).

13. Peakuiun  apoMatuyeckoro siekTpoduiabHoro  3amenieHus.  0OpasoBaHue U
YCTOWYUBOCTh T U G-KOMIUIEKCOB. OCOOEHHOCTH MPOTEKAHUS PEaKIUi 3aMelIeHUs y
rOMOJIOTOB O€H30J1a (CTaTUYECKUH M TMHAMUYECKHUH (DaKTOphI), B3AUMHOE BIIMSHUE
ANKWIBHBIX TPYyNN HM  apOMaTHYECKOrO KOJbIla, TMpuUMEphl peakuuii. Poib
KaTajanu3aTopoB. BiusHUE SIEKTPOHHON MPUPOILI 3aMECTUTENSI Ha OPHUEHTALUI0 H
ckopocTh peakuuu. CorjacoBaHHasi W HECOTJIACOBaHHAS OPHUEHTAIIMM HECKOIBKUX
3aMeCTHUTENIeH B apOMAaTUUECKOM KOJIBIIE.

14. Peakiun  apomaTudeckoro  HykjaeopuiabHOro  3amemenus  SNapom.  (uis
AKTUBUPOBAHHBIX 3JEKTPOHOAKIIENTOPHBIMU 3aMECTUTEISIMH), ApPUHOBBIM MEXaHU3M
(nmst HeaKTUBHPOBAHHBIX apeHoB), SN1 MexaHu3M I cojleil apuaana3zoHus.

15.Peakniuu koHJEHCAIUU B opraHmdeckoMm cuHtese. Il[enouHoil U KUCIOTHBIN KaTalus.
3aBUCUMOCTh YCJIOBHI TPOBENECHUS KOHJCHCAIIMH OT CTPOCHUS KApOOHWMIIBHBIX W
METHJICHOBBIX KOMIIOHEHTOB. Peakiinu monuMepusaiim, iX 0COOEHHOCTH.

16. UudpaxpacHas cnexrpockomnus. [Ipupoga MK cnextpoB, crmocoObl ux u300paxeHus,
XapaKTEPUCTUUYECKUE YACTOTHI MOTJIOMICHUS.

17.3nektponHas cnekTpockonus. [Ipupona cnekTpoB, TUIBI EKTPOHHBIX EPEXO0B, UX
OHEPreTUYECKrEe XapaKTepUCTUKU. [IoHSITHE O XpOMO(OPHBIX TPYNIUPOBKAX, CIIOCOO
n3o0paxkenus YD criekTpos.

18. CrieKTphl MPOTOHHOTO MAarHUTHOTO pe3oHaHca. [Ipupoaa, OCHOBHBIE XapaKTEPUCTHKU:
XUMUYECKUI CIBUT, UHTEHCUBHOCTb, MYJIbTUIUIETHOCTh CUTHAJIOB MPOTOHOB; CIIHH-
CIIMHOBOE B3aUMOJICHCTBHE.



19.Macc-cnektpomeTpusi. OCHOBHBIE TPUHIIUIIBI, MOJIEKYJISIPHBIN MOH, U30TOMHBIN COCTaB
MOHOB, OCHOBHBbIE TyTH (¢parMEHTAllMM BaXKHEHIIUX KJIACCOB OPraHUYECKHUX
COCIMHECHUMN.

20. Ankanpl. XMMUYECKHE CBOMCTBA, PEAKIIUU 3aMEIleHUs. PaquKanbHbIi MEXaHU3M, €ro
O0COOCHHOCTH, YCTOMYHUBOCTH YTJIEBOAOPOIHBIX paauKaIoB. Peakuuun
rajJjloreHUpPOBaHUs, HUTPOBaHUS, CyJIbGOXJIOPUPOBAHUS, OKHUCICHUs. Peakius
pacuierienus. Kpekunr, nuposiu3, 0COOCHHOCTH UX MPOTEKaHUsl, 3HaUeHHEe. MeTobl
MOJY4YECHUS AIIKAHOB.

21. Ankenbl. XUMHUYECKHE CBOWCTBA, pEAKUUU MPUCOCAUHEHUS. OIEKTPOPUIbHBIN
MEXaHU3M, POJIb KaTajJu3aTOpOB, YCTOMYMBOCTH T-KOMIUIEKCA M KapOOKATHOHOB.
[IpaBusio MapkoBHUKOBA H €r0 OOBSICHEHHE C TIO3MIMH CTAaTUYECKOro |
JTUHAMHYECKOTO TIOJXO/JO0B, HCKJIIOUEHHUS u3 TpaBuiaa MapkoBHHUKOBA. OddekT
Xapama (pagukalbHbId MexaHu3M). Peakiuu nomuMepusanuu. Peakiuu OKUCIEHUs
aJKeHOB. MeTO/Ibl MOJYYEHUS AIKEHOB.

22.D7IeKTPOHHOE CTPOCHUE MaJIbIX IUKIOB. Teopusi HanpsbkeHus baiiepa. OcoObiit B
(6ananomast). Iluxnorekcan. Kondopmanmonnas wu3omepus. AKCUalbHBIE U
AKBATOPHAIIBHBIC CBSI3M B KOH(POpMAITUU Kpecia.

23.DJIeKTPOHHOE CTPOCHUE COMPSKEHHBIX JHUEHOB, ME30MEpHBIN 3¢ (deKT, mpeaebHbIe
CTPYKTYpbl. MeXaHu3M 31eKTPOUIBHOTO MPUCOSTUHECHUS K OyTalUeHY U U30IPEHY
(KUHETUYEeCKUA M TepMOJIUHAMUYECKUN (aKTOpbl, MpUMEphl peakiuii). Peakuus
Junbca-Anpaepa u ee IpuMeHeHne B opraHndeckoM cuHTe3e. OCOOEHHOCTU CTPOCHUS
HAaTypaJIbHOTO WM  CHHTETHYECKOro  Kayuyyka. [lomydyeHne ©  NpUMEHEHHE
CUHTETUYECKOT0 KayuyyKa U PE3UHBI.

24.TpeTbe BaJICHTHOE COCTOSTHUE aTOMa YIJIepoj/ia, J3JIEKTPOHHOE CTPOEHUE AJKHUHOB.
XUMHYECKHUE CBOMCTBA. Peakuun MIPUCOECIUHEHUS, HYKJI€O(DUITbHBIN,
ANEKTPOPUIBHBIN, paauKaIbHBIA MEXaHW3Mbl (TIpUMephl  peakiuii). Peakius
KyuepoBa. IIpaBuno OnbTekoBa. Peakuum 3amMelnieHusi, HPOSIBICHUE KHCIOTHBIX
CBOMCTB, CPABHEHHE MX CHUJIbI B PSAJly QJIKaHOB, AJIKEHOB, AJIKNHOB. MeTOAbl MOTy4YeHUS
AJIKWHOB.

25.Coenunenuss nudenun u TpudeHuameraHoBoro psaa. CuHtessl AudeHUTIMETaHA,
TpuQEHWIMETaHA W WX NPOU3BOAHBIX. Kpacurenn TpuQEeHWIMETAHOBOTO psJa.
DNEeKTPOHHOE CTPOEHUE COCIMHEHUN W TMpPUYMHA H3MEHEHUSI OKPACKU B KHCIOH,
HEUTpaIbHOU U 1en0ouHOM cpere. OCHOBHBIE XMMUYECKUE CBOMCTBA.

26.CoenuHEHUST C  KOHJCHCHPOBAaHHBIMH  OCH30JbHBIMH  KOJbIlaMH  (HadTaauH,
aHTpAaIleH). DJIIEKTPOHHOE CTPOCHHE Ha(TaldMHa, aHTpalleHa, MpeAelbHbIE CTPYKTYPHI,
JUIMHBL ~ CBSI3€W, DHEprus CTAOWIM3alMK  MOJEKYJIbl, HMHAEKCHl CBOOOJHBIX
BAJIEHTHOCTEW, apOMAaTUYHOCTh. XUMHYECKHE CBOWCTBa. Peakuum 3amelnieHus
ANMEKTPOMUIBHBIN U HYKJICO(UIbHBIN MexXxaHu3Mbl. lIpaBmia opueHTanuum B sape
HadranuHa. Peakiuu oxucnenus. Hadronsl, HapToxuHOHBI, anTpaxuHoH. [lonyueHue
1 0COOEHHOCTH XUMHUYECKOT0 noBeaeHus. [Ipumenenue.

27.27eKTPOHHOE CTPOCHHE TaOTeHATKaHOB. CpaBHUTEIBHBINA aHAIN3 XapaKTEPUCTUK G-
cBsa3el. Yriepoa-ranoreH (¢prop, Xjiaop, OpoM, HOJ), UX PEAKIHUOHHAs AKTUBHOCTb.
HelictBue uHaykTUBHOTO 3(dexta. Buasl mzomepuun. BzaumoneiictBue ¢ BOJOi,
uiej04yaMM, CHOUpTaMu, aMHHaMHu, COJSIMM KHUCIOT W Jp. B3aumoneiictBue



raJIOreHAJIKAHOB C MeTaulaMu  (mojiyueHue peaktuBa ['punbspa). [lpumenenue
METAJUIOOPTAHUYECKUX COCAMHEHHMM [JI1 CHUHTE3a alKaHOB, CIUPTOB, AJIbJACTUIOB,
KETOHOB M KAPOOHOBBIX KHUCJIOT.

28.HemnpenenpHble  aJIKWITATIOTEHUIBI. DJIEKTPOHHOE CTPOCHUE TaJIOT€HBUHWIA U
rajoreHamuimia. OcoOEHHOCTH NMPOTEKAHUS PEAKIIUNA IO CBSI3SIM YTIIEPOA-TAIOTEH U 1O
KpaTHOM YTIIEpOA-YIVIEPOJHOU CBSA3U. ['aJOreHIpOM3BOAHBIE apOMAaTUYECKOTO pPsAa.
DONEeKTpOHHOE CTpoeHue xiopoeHsona.. OpHeHTHpYIOIIee JeUCTBUE TaJOTeHOB,
CTaTUCTUYECKHE U JAUHAMU4Yeckue O(PGEeKTsl B  peakuusx JIEKTPOPUIHLHOTO
3amenienusa. HykineouibHoe 3amenieHMe aroma rajoreHa (MeXaHu3Mbl Sn2 U
AIIMMUHUPOBAHUE - IPUCOCTUHECHHE).

29.D5eKTpOHHOE CTPOCHHUE TIPEACIbHBIX M HENpelneNbHbIX crnuptoB. OOpa3zoBaHue
BOJIOPOJIHBIX CBSI3€l. ATOMHOCTH CHHUPTOB. XUMHUUECKHUE cBoicTBa. KwucioTHo-
OCHOBHBIE  CBOMCTBAa  CHHUPTOB.  Peakuuu  3aMemIeHUs]  THUIPOKCOTPYMIIHI,
HYKJICODUIBbHBIA ~ MEXaHW3M,  BO3MOXKHBIE  TOOOYHBIE  pEaKIUH,  Y4acTue
karanuzaTtopoB. OxwucieHue cnuptoB. CpaBHEHHE PEAKIIMOHHOM CIOCOOHOCTH
NEPBUYHBIX, BTOPUYHBIX M TPETUUHBIX CHHUPTOB. JIByX- U TpPEXaTOMHBIE CIHUPTHI.
CpaBHeHHE KHUCIOTHO-OCHOBHBIX CBOWCTB. OQUPBI MPOCThIE U CJIOXHBIC, UX
xuMudeckre cBorcTa. CriocoObl MOTYy4YeHUS CIIUPTOB.

30. Apomatruueckue ciupThl U (EHOJBI. DJIEKTPOHHOE CTPOSHHE U XMMUYECKHUE CBOMCTRA.
N3meHeHne KMCIOTHO-OCHOBHBIX CBOMCTB B 3aBUCUMOCTHU OT IPUPOJIBI 3aMECTUTEIS U
€ro pacroJIOKeHHsI B apOMaTHYECKOM KoJiblle. Peakiuu ekTpouaIbHOro 3aMeIeHHs
no OeH3onbHOMY siipy. OcoOeHHOCTM TPOTEKaHWs  peakluil  HUTPOBAHMUS,
TraJIOTeHUPOBaHUs,  CyJb(QUPOBaHUS,  aTKUIUPOBAHMS,  OKHUCIEHUA.  Peakiuu
noJukoHaeHcanuu. JIByx- u tpexaromublie enonbl. KapOokcunupoBanue (peHoasIToB
meTouHbIX MeTauioB mo Konsoe. dopmunupoBanue denosnos no Pelimepy — Tumany.
Crnioco0s1 nosrydeHust (peHoII0B.

31.DneKTpOHHOE CTPOCHHE ANIBJIETHIOB U KETOHOB. BiusiHre kapOboHusa Ha MOABMKHOCTh
BOJIOPOJTHOTO aTroma, eHonm3aius. KHCIOTHOCTh M OCHOBHOCTH KapOOHHMIIBHBIX
coequHeHU. XUMHUYECKHE CBOWMCTBA. Peakiuu mNpHCOeIMHEHUS, HYKJICO(PUILHBIN
MEXaHU3M, KHUCIOTHBIN KaTtain3. OCOOEHHOCTH TPOTEKAHHS PEaKIMK C CHHUIBHOU
KHCIIOTOM, C THAPOCYIb(OUTOM HATpUA, CO CHOUPTAMH, C aMMHAKOM H €ro
Npou3BOAHBIMU. Peakiuu konaeHcanuu. IllemoyHbld HW  KUCIOTHBIM  KaTajus.
3aBUCUMOCTh YCJIOBHI TPOBENECHUS KOHJCHCAIIMH OT CTPOCHUS KApOOHMIIBHBIX W
METUJIEHOBBIX KOMIIOHEHTOB.

32. OKHCITUTETFHO-BOCCTAHOBUTEIFHBIE PEAKIIMN albJCTHIOB U KeToHOB. CpaBHEHHE
PEaKIIMOHHON CHOCOOHOCTH aJbJETUJA0B U KETOHOB B pEAaKIUsAX OKUCICHUS U
BOCCTaHOBJICHUS. B3amMojeicTBue ¢ moHamu cepedbpa, mMenu, peakiuu Kanwuiapo,
Tumenko (MeXaHU3M ayTOOKCHIAINH, POJIbh KaTalnu3aTopoB). BausHue kapOOHUITBHOM
IPYIIbl HAa  PEAaKIUOHHYI0 CHOCOOHOCTh apOMaTHUYEeCKOro KOJblla U €€
OPUEHTHUPYIOIIEE IEUCTBUE B PEAKIUAX MIEKTPOPUIBLHOTO 3aMEIICHUS (CTATUYECKUN U
nuHaMuueckuit paktopsl). MeToasl moaydeHus: KapOOHUIBHBIX COSTUHEHUH.

33.DneKTpOHHOE CTPOCHHE KAapOOKCWIBHOW Tpymibl. KHCIOTHBIE CBOWCTBA, KOHCTAHTHI
VWOHH3ALMM, BIASHUE YIJIEPOJHOTO PaJWKajla HAa NPOSIBICHUE KHUCIOTHBIX CBOWCTB.
Peaknmu HyKI€0(hMIBHOTO 3aMEIICHHS, MEXaHU3M IIEJIOYHON M KUCIOTHBIM KaTallnu3,



BO3MOJKHbBIE MOOOYHBIE PEAKIMHU, BIUSIHUE CTPOCHUS CyOCTpata u peareHTa. BnusiHue
KapOOKCWJIBHOW  TpYINbl HA  CBOICTBAa  yrIepOAHOrO  pajaukana. Peakuus
rasioreHupoBanus  (Xemra-donbrapaa-3eauHckoro) B - anupaTUYECKUX KHCIOTax.
Metoasl cuHTE3a KApOOHOBBIX KHUCIIOT.

34. OyHKIIMOHAJIbHBIE MPOU3BOJAHBIE KapOOHOBBIX KHUCIOT (AHTUIAPHUBI, XJIOPAHTUIPUIBI,
cinoxubie 3pupsl, amuasl). CpaBHEHHE PEAKIIMOHHOM CIMOCOOHOCTH MPOU3BOIHBIX
KapOOHOBBIX KUCIIOT B PEaKIUiAX HYKICODUIHLHOTO 3amMeleHus (HampaBieHue U Cuiia
MHIYKTUBHOTO M Me3oMepHoro »s¢dexra). Peaknum ruaponusza, aMMOHOJIN3A,
ankoronusa, auuaonusza. [loABMXKHOCTH  0-BOJOPOJHOTO  aTOMa, AKTUBHOCTh
MpOU3BOAHBIX KUCJIOT Kak CH KucioT.

35. lukapOoHOBbIE KUCIOThL. B3auMHOe BiMsSHUE KapOOKCWIBHBIX TPYII, CpPaBHEHUE
KOHCTAHT HWOHH3alMH IIABEJIIEBOW, MOJIOHOBOM, SIHTAPHOM W TJIIyTAPOBOM KHCIOT.
Peakiiuu mo kapOokcwibHOM rpynme. OcoObie CBOMCTBA KHUCIOT (OTHOIICHHE K
HarpeBaHMUIO PA3IMYHBIX KUCJIOT). ManoHOBBIM 3Qup. DIEKTPOHHOE CTPOCHHE, CHUJia
CH-kucnotsl. CUHTE3 MOHO- U AUKAPOOHOBBIX KHCIOT HA OCHOBE MOJIOHOBOTO 3upa.

36.OxcukapOOHOBBIE KHCJIOTHI. JJIEKTPOHHOE CTPOCHHE M XWMHUYECKHE CBOMCTBA.
Peakiiuu 10 CIUPTOBOMY THIAPOKCUIY M KapOOKCWIBHOW TpyIIe, BIUSHUE
TUAPOKCUWIBHOM TpyNImbl B O-, B-, Y- MOJOXKEHUIX Ha KUCIOTHBIE CBOiCTBAa. OcoObIe
cBoicTBa. PacimierieHne mpu JAEHCTBUM KOHIICHTPUPOBAHHOM CEPHOM KHUCIOTHI U
OTHOIIIEHHE O-, 3-, Y-, O-OKCUKHUCIIOT K HAarPEBaHUIO.

37.0xkcokucnoTsl. ['MuokcunoBas, MMPOBUHOTPAIHAS, allETOYKCYCHAsI KUCIOTHI). Brusinue
KapOOHUIILHOM TPYIIBI HA KUCIIOTHBIE CBOMCTBA, KOHCTAHThl MOHHU3AIUU. Peakuuu mo
KapOOHUIIBHON M KapOOKCWJIBbHOHN rpynmnam.AleToykcycHblil 3¢up. Tayromepus,
MEXaHU3M TayTOMEPHOro IMPEBpAIleHUs], TMpeJeibHbIe CTPYKTYpbl M Me30(OpMBI.
Breinenenve eHonpHOW M KeTOHHOM (opM M ux cBoicTB. CHHTE3bl Ha OCHOBE
aleTOYKCYCHOTO 3¢upa, KETOHHOE U KUCIOTHOE pacilerieHue.

38. Amunokucnotel. Cunre3 anbda-, -, y-amMmuHOKUCIOT. AMpoTepHOoCcTh. OOpa3zoBaHue
OUMOJNSPHBIX MOHOB U BHYTPEHHUX KOMILUIEKCHBIX coJied. Peakiuu, uaymiue mo aMmuHo -
U KapOOKCUJIbHOM IpynmupoBKaM. PaznuyHoe moBejeHHE MPHU HarpeBaHuu o-, -, y-
aMUHOKHUCIOT. Jlakram-maktumHass Taytomepusa. OmnThueckas aKTHUBHOCTH anbda-
AMUHOKHCJIOT, UX OMOJIOTMYECKast pOJib.

39.Knaccudukanus  yrieBomoB. Monocaxapuabl.  M3omepus.  KoapuaTo-miennas
TayTOMEepHs, 00pa3oBaHHE MUPAHO3HOTO W (ypaHO3HOTO HHWKiIA. [lomyameranbHbIi
TUAPOKCUI, aHoMepusi (ambda, Oeta-dhopMmynbl), MyTapoTanus, €€ MEXaHHU3M.
OnTudeckass HW30MEpHs, CTPYKTYpHbIE U TPOEKIMOHHBIE (OPMYIbI, AHTUIIOIBI,
nuactepeonzomepbl. D u L-psapl. AGcomotHass koHpurypamus (R, S-cucremsr).
buonornyeckas axtuBHOCTh. KoH(opmammoHHass wu30Mepus NUPAHO3HOTO ITUKIIA.
XUMHYECKHE CBOMCTBAa MOHOCAXapHUIOB.

40. lucaxapuapl W monucaxapuasl. JIBa THma aucaxapuioB: BOCCTAHABIMBAIONINE
(TTMKO3U0-TII0K03a) — MajibTO3a, JAKTO3a, LeJIo0Ho3a W HEBOCCTaHABIMBAIOLIUE
(TTUKO3UO-TIUKO3UbI) — Tperajiosa, caxaposa. OTiuyue XUMHYECKHUX CBOMCTB
BOCCTAHABJIMBAIONIMX W  HEBOCCTAaHABIMBAIOIIMX JAucaxapunoB. Peakuum 1o
KapOOHUJILHON U TMIPOKCUIIBHOW rpynnaM. MyTtapoTaiusi [ucaxapuioB, UHBEpCHUS U
peBepcust y caxapo3bl. [Ipupoansie Ouonosumepsl (Kpaxman u 1esuionao3a). Cxoncrtsa



U pasnuyue B CTPOeHUM M cBoucTBax. I'mapoimms. Ilpumenenue kpaxmana u
LEJUTIOJIO3b], UX NepepadoTKa.

41.D71eKTpOHHOE CTpOEHUE aMMHaKa U aMuHOB. CpaBHEHHE OCHOBHBIX CBOMCTB aMMHaKa,
MEPBUYHBIX, BTOPUYHBIX, TPETUYHBIX AMHHOB U aMHUJOB KapOOHOBBIX KHCIOT,
apoMaTUYeCKUX aMHMHOB. Peakuuu anKWIMpOBaHUS M AlWIMPOBAHUA aMUHOB.
YeTrBepTUYHBIE COJIHU, THIPOOKUCH aMUHOB. Peakinu 31eKTpopuIbLHOTO 3aMEeIEeHuUs 110
OEH30JIbHOMY KOJIbIy. MeXaHu3M peakiuuu (CTaTUYECKUN U TUHAMUYECKUMN (DaKTOPHI).
Oco0eHHOCTH MPOTEKAHUS pEAKIIMU HUTPOBAHUS, CylIb(UPOBaHUS, TaIOT€HUPOBAHUS,
aruunpoBaHus. CiocoObl MOJTyYeHHs] aMUHOB.

42. ApoMaTthyeckue Jauazo- M a30CcoequHEeHHus. PeakiMu NepBUYHBIX, BTOPUYHBIX U
TPETUYHBIX AMUHOB C a30TUCTOM KHUCIOTOM. OCOOEHHOCTH MPOTEKAHUSI PEAKLIUU Y
anuaTUUYeCKUX MU apoOMaTHUYECKUX aMHHOB. MexXaHHM3M peakuuu JUa30THPOBAHUS
(InazoTupyronie  areHThl, CTpOEHUEe  CcyOcTpaTra,  JJIEKTPOHHOE  CTPOCHHE
nua3zokatroHa). Peaknuu coseil 1ua3oHus C BbIJEICHHEM U 0e3 BBIAEICHHS a30Ta.
A3okpacurenu.

43.Hutpo- wu cynabdocoenuHeHuss anudaTuyeckoro W  apoOMaTHYECKOTO  Ps/IOB.
DJEeKTpOHHOE CTPOEHUE M XHMHYECKHE CBoiicTBa. BoccraHoBieHwe HUTPO- U
cynbpdorpynn B IIEIOYHOM W KHCIOW cpene. [IposiBIeHHWE KHCIOTHBIX CBOMCTB.
Peakiuu 31eKTpoQuIBbHOrO 3aMEIIeHHs] 0 apoMaTHYecKoMy KoJiblly. CTaTH4ecKuil u
nuHamudeckuit  (daktopel. Peakuuu  HykineodwmibHoro 3amenieHus. CrocoOsl
nojydeHus. Peaknuum HUTpoBaHUS U Cydb()UpPOBAHUSA, MEXaHU3M, areHTbHI, BIHSHHUE
CTpoeHusi cyOcTpaTta Ha CKOpOCTh peakiuu. HuTpoBanue mno OOKOBOM Ienu y
rOMOJIOrOB O€H30J1a, TPUMEHEHNE HUTPOCOESIMHEHU U CYJIb(OIPOU3BOIHBIX aPEHOB.

44 TIaTU4IeHHBIE TETEPOLMKIbI. DJIEKTPOHHOE CTPOEHUE B CPAaBHEHUU CO CTPOCHHEM
Oenzona, ¢eHona u aHwinHA. [IpenenbHbIE CTPYKTYpPbl, AMIOIBHBIE MOMEHTHI,
apOMaTU4YHOCTb, KPUTEPUM  apoMaTUYHOCTH. KBazuapomatnueckue  CBOMCTBa
FETEPOLMKIOB.  XUMHUYECKHME  CBOWCTBA  MATUWICHHBIX  T'E€TEPOLIMKINYECKUX
COEeIMHEHUMH.

45.CpaBHEHHE TIPOTEKAHUS PEAKIUU SJIEKPO(PUIHHOrO 3aMEIICHUs] U MPUCOCAUHEHUS Y
nuppoJia ¢ aHWIMHOM, y ¢dypaHa ¢ ¢eHonoM. KucioTHeie, OCHOBHbIE CBOICTBa, UX
akTUBHOCTb. [IpupoaHble COENMHEHMs, COAEpKalue NUPPOJIbHBIA LUKI. CTpoeHue
noppuHa M €ro apoMaTuyHOCTh. ['emMornoOMH W XJIopodUIUL, WX CTPOCHHE U
ouonoruueckas poib. MHaomn, Tpuntodan u ux npousBoaHsie. MHI0KCHII, TayTOMEPHUS.
Ky6oBbie kpacuremnm.

46.1lecTHuieHHbIE TETEPOLUKIBL. DJIEKTPOHHOE CTPOEHHUE, IpeAeibHbIe CTPYKTYpHI,
pacnpeseneHue 3JIEKTPOHHOW IJIOTHOCTH, AMMOJIbHBIE MOMEHTBI M apOMaTHYHOCTb.
XuMu4Yeckne CBOMCTBA. Peakimu »ieKTpOPUIBHOTO M HYKICO(PUIHFHOTO 3aMeleHus,
MEXaHU3MBbI, CTATUYECKUNA U TUHAMHYECKUi pakTopbl. CpaBHEHHNE OCHOBHBIX CBOMCTB
MUPUJMHA, TUIEPUIMHA, TUPPOJIa U aHWIMHA. BHOJIOrMYecKd aKTHUBHBIE BEIECTBA C
MUPUIUHOBBIM SJIPOM.

47.1lupan u ero Mpou3BOJHbIE (O- M Y-MUpaH, a- U y-nupoH). [lceBmoapomaTtuueckuit
XapakTep ramMMa-upoHa, OCOOEHHOCTH XWMHYECKOIo IOBeJeHusA. beH30-y-nupoH
(xpomoHn), ¢uaBoH. IloHsiTue 0 MUrMeHTaxX UBETOB, PPYKTOB U SIr0]l (AHTOIMAHUIBIL:



NeJaproHUINH, UUAHUANH, NeAb(GUHUINH). 3aBUCUMOCTh OKPACKU aHTOLMAHHUJIOB OT
pH cpensr.

48.1laTHuneHHble TeTePOLUKIIbI C ABYMs rerepoaromaMu. OKca3oil, THA30J, MUPa30d U
UMUJA301. OJEKTPOHHOE CTPOEHUE, TpaHWYHas CTPYKTypa, AapOMaTHYHOCTb.
OCHOBHBIE M KHUCJIOTHBIE CBOMCTBA, pEAKIMH 3aMELIEHUS U MPUCOEAUHEHUS.
buonornyeckoe 3HaueHHE MPOU3BOJAHBIX: BUTAMHUHBI, MEHULWLIMH, HOPCYIb(}a3ol,
TUCTHJIUH, TUCTAMUH, HYKJIEHHOBBIE KUCJIOTHI U JIp.

49.lllecTuuneHHble TETEPOLUUKIIBI C IBYMs rerepoaromamu. Juasuuel: nupuaazus (1,2-
nuasuH), nupumuaud (1,3-nuasun), nupasud (1,4-nuasuH). DIEKTPOHHOE CTPOCHUE,
I'paHUYHBIE CTPYKTYPBI, apOMAaTUYHOCTh. OCHOBHBIE CBOMCTBA U PEAKLUU 3aMEICHHUS,
peaklMOHHasl CIOCOOHOCTh. bBHOIOrMuecku akTHBHBIE NPOU3BOAHBIE MHUPUMHUIMHA
(BUTaMUHBI, HYKJIEMHOBbIE KUCIOTHI). [lupumuanHOBbIE OCHOBaHMS: ypauui (2,4-
JTUOKCU-TIMPUMHUANH), TUMUH (5-MeTHI-2,4-TUOKCU-TTUPUMUINH), ITIUTO3UH (4-aMUHO-
2-OKCUTTUPUMUANH). JIakTUM-TTaKTaMHast TAyTOMEPHS.

50.I1lypuHn, apoMatuyeckas CBs3b W apoMaTUyHOCTh. OCHOBHBIE KHUCIOTHBIE CBOMCTBA,
peakiuu 3aMelIeHUs, B3aUMOCBSI3b MEXAYy MYpPUHOBBIMU OCHOBaHUSIMU (aE€HUH-6-
aMUHOITYPHH, I'yaHUH-2-aMHUHO-0-OKCUITypHH, KCaHTUH-2,6-TMOKCUTTYPUH,
TUIOKCAaHTUH-6-OKCUITYpPUH) U MOYEBOM KHUCIOTOM (2,6,8-Tprokcunypun), [lonstue o0
ankanougax. Kodbeun (1,3,7-TpumMeTunKcanTuH), T€00poMuH (3,7-IMMETUIIKCAHTAH),
teodusunH (1,3-TUMeTUIIKCAaHTHH ).

ITPOI'PAMMA
6CMYNUMEeNbHO20 IKIAMEHA 6 ACRUPAHIYDY
1o JucHHIINHe «Opranuyeckast XuMHus»

BBEJIEHMUE.

Opranuueckas XUMHUSI U €€ MECTO CpPeAu APYTUX XMMUYECKUX TUCLMIUIMH, CBA3b C
IpyruMu HaykamMu. OpraHu4ecKue COeMHEHUS B IPUPOJIE.

CoctaB U cCTpoeHHE OpraHUYecKux coenuHeHuil. CTPyKTypHBbIE (HOPMYIIBL.
I'omomorus. Uzomepus. IlpuHIUNBI palMOHAJIbHON HOMEHKIIATYPbl M 3aMECTUTEIBLHOMN
HoMmeHknarypsl MFOITAK.

Tumbl XMUMUYECKHMX CBSA3€AW B OPraHMYECKUX COCIUHEHUsX. Dusnueckue
XapaKTEPUCTUKU CBA3EH: SHEPIUs, IJIUHA, OJSIPHOCTb, MOJISPU3YEMOCTb.

OCHOBHbIE TIOHATHS CTEPEOXMMHH. J[Ba THNA NPOCTPAHCTBEHHOW W3O0MEPHH:
IAACTEPEOMEPUS WU DHAHTUOMEpHUs. XHUPAIBHOCTbh, YCIOBUS [JI €€ BO3HUKHOBEHHS.
OnTtryeckass aKTUBHOCTh COEJUWHEHHM C XUPaJIbHBIMU MOJIEKYJIaMH. DHAHTHOMEPHI,
pauematbl. CnocoObl  M300pa)K€HHsSI  MPOCTPAHCTBEHHOTO  CTPOEHUS  MOJIEKYII:
KIIMHOOOpa3Hble mpoekiuu, ¢hopmynsl Heiomena u mpoekmnuonHble (hopmynsl Dumiepa.
[IpaBuna monb30BaHUST UWMHU. AOCONIOTHAA U OTHOCHUTENbHAs  KOH(UTyparus.
Kondopmarus, ee ormuune ot koHpurypanuu. Kondopmepsr.

AcumMetpudeckuii atoM. OpraHu4ecKkue COeAMHEHHS ¢ OJJHUM aCUMMETPUYECKUM
aroMmoM  yraepoaa. IIpuHnuner  R,S-Homenkmatypel. CoeauHeHus C  AByMA
acuMmMmeTpuueckuMu atromamu. [lonsatue o me3zo-popmax. Tpeo-, 3pUTPO-HOMEHKIATYpa
KaK CIoco0 OTOOpaKeHUsI OTHOCUTEIBHOW KOH(PUTYpaluu HUACTEPEOMEPOB C JBYMS



ACHMMETPUYECKUMHU aTOMaMU. DHAHTHUOMEPHI C OChIO XUPAJIbHOCTH HA MPUMEPE aJIJICHOB
u Iu@eHOBbIX KHUCIOT. I[l1ocKkOoCTHAs XWUpanbHOCTH HAa TpUMEpE Mapa-IUKIOQPaHOB.
OnexkTpoHHblE (MHIYKTUBHBIA M ME30MEpHBII) W MPOCTPAaHCTBEHHbIE 3(PQEKTH B
MOJIEKYJIaX OPraHUYECKUX COCTUHEHHU.

Knaccuduxanus peareHToB W peakiuil. MeXxaHU3Mbl OPraHMYECKUX PEaKIIuil.
[ToHdaTHE O TPOMEKYTOUHBIX YACTUIIAX, MEPEXOJHOM COCTOSIHUM, HSHEPreTUYECKOM
npoduie peakiiuu U ee dSHepreTuyeckoM Oanance. Kunetnyueckuii 1 TepMoIMHAMUYECKUM
KOHTPOJIb PEAKLIUH.

IIpocTpancTBEHHBIN acCIEeKT MIPOTEKAHUS OpPraHUYECKUX peaKLni:
JIMACTEPEOCEICKTUBHBIC U YHAHTUOCEICKTUBHBIE PEaKIMi. JHAHTUOMEPHBIA U30BITOK KaK
KOJIMYECTBEHHAS! XapaKTEPUCTUKA SHAHTUOCEIIEKTUBHOCTH TMpOIIecca.

OcHOBBI MeTo/na MOJNEKYIspHBIX opOutaner (MO) s MoOJeKysl OpraHuYecKux
COCIMHEHUH, COJIepkKaIuX T-CBA3U. MoJeKysipHble T-opOuTanu 3TuieHa, 1,3-0yraaueHa
U BBICHIMX IOJMEHOB, O€H30Ja, pajuKaia, aHMOHAa M KaTUOHA aJUTWJIbHOrO THMa, 2,4-
NEHTAJAUECHWIIBHOTO pajaukana. [IpuHOMO JKECTKUX M MATKUX KHUCJIOT W OCHOBAHUM
(OKMKO).
1. DUBNYECKHUE METOIbI NCCJIEJOBAHUA
B OPTAHUYECKOMN XUMMUM.

OO6miass  xapakTepucThka  (PU3MKO-XMMHUYECKMX  METOJIOB, OCHOBAaHHBIX Ha
B3aMMOJICHCTBUM U3ITYUeHUS ¢ BerlecTBOM. CrieKTpanbHble U JU(PAKIIMOHHBIE METOIBI.

Konebarenpnascnekrpockonusa: npupona  HK-cmektpoB, mnpaBuna  otbopa,
XapaKTepUCTUYECKUE YacTOThl TmoriomeHusa. KP-cnekrpockonus. Bo3moxnoctn HK-
cnexkTpockonuu ¢ npeodpazoBanueM Dypre. [Ipencrapnenus o TEXHUKE IKCIIEPUMEHTA U
meToniax npurotosienus npod B UK-cnexkrpockonuu.

QOYHKIMOHAJIBHBIA aHAIN3 HAa OCHOBE XapaKTEpPUCTHUYECKUX 4YaCTOT: QJIKaHbl —
XapaKTePUCTUYHOCTD Kojiebanuii cBs3eli C-H, HexapakTeprUCTUIHOCTD KOJeOaHul CBs3ei
C-C; aJkeHbl — XapaKTEepUCTUYECKHE YaCTOThl, 3aBUCHUMOCTb YacCTOThl BaJIEHTHOIO
konebanus C=C oT pa3nuyHbIX (HAKTOPOB; AIKWUHBI, APOMATUYECKHUE COCIUHEHUS —
XapaKTepUCTUYECKUE  4acToThl, (opma  KoneOaHMI  apoOMaTHYECKOTO  KOJIbIIA,
nedopmarnrionssie konebanusa C-H; xkapOOHWIbHBIC COCAMHEHHS — XapaKTEPUCTUUYECKUE
4acTOThI, BIUAHUE conpsikeHus cBsizeil C=0 ¢ qpyruMu KpaTHbIMH CBSA3SIMH.

DNEeKTPOHHASI CIEKTPOCKOMHS B YIbTPAa()HOIECTOBOM M BUANMON 00JIACTAX: MPUPOJA
CIEKTPOB, THUMBI JJIEKTPOHHBIX TIEPEXOJOB, TOHATHE O XPOMO(OPHBIX Tpymmax.
[IprMeHeHUsT 3JIEKTPOHHOW CIEKTPOCKONHMU B OPraHUYECKOM U DJIEMEHTOOPraHUYECKOU
XUMHUH.

Cnexrpockornus SIMP. MarauTHbele CBOWCTBAa aTOMHBIX sjep. AHcaMOnb sacp B

CTaTUYECKOM MArHUTHOM MoJie. SlepHble 3€€MAHOBCKME YPOBHHM, WX HACEIEHHOCTH,
YCIIOBHE PE30HAHCAa, MAKPOCKONMYECKOE HaMarHnuuBaHue. Peructpanust criektpoB SIMP
B PEKMME HENPEPHIBHOM PA3BEPTKU U B UMITYJIbCHOM PEXKUME.
MarauTtHoe 3KpaHupoBaHHE saep. KoHCTaHTa SKpaHHpPOBaHUA W XWMHWYECKUW CJIBUT.
DTAJIOHUPOBAHKUE CIIEKTPOB. YCJOBUS TMOJYYEHHUS CHEKTPOB BBICOKOTO pa3peuICHHUs.
[IpssmMoe M KOCBEHHOE CIMH-CIIMHOBOIO B3aWMOJEHCTBUS. Pemakcaius, BpeMeHa CHUH-
PEIETOYHON U CIMH-CIIMHOBOU pestakcanu. OTHOCUTEIbHbIE HHTEHCUBHOCTH CUTHAJIOB.




Illxana XUMUYECKUX CABUIOB 'H B OpraHMyecKux coeMHEHUAX. XuMuueckue casuru 2C
JUIS OpraHUYecKUX MoJIeKys. BrnusHue ¢uzndeckux (pakTopoB Ha SKpaHUPOBAHUE SIEP:
JAAMarHWTHBIA W TapaMarHUTHBIA BKJIAJbl B KOHCTAaHTY 3KPaHHPOBAHUS, BIHUSHHUE
MarHUuTHOM aHU30TpONHH, 3G(PEKT KOJBIEBOIO TOKA, BIUSHHUE DJICKTPUUYECKOTrO MOJIS U
MEKMOJIEKYJISIPHBIX B3aUMOICUCTBUM, U30TOMHBIC (PP EKTHI.

XHUMUYECKUE CABUTH U CTPOCHUE MOJIEKYJ. XapaKTEePUCTUYHOCTh XMMHUYECKUX CIBUTOB,
SMIUPUYECKUE TTPABUIIA UX OLEHKH IO aJI/ITUTUBHBIM CXEMaM.

XUMUYECKass U MArHUTHAsg SKBUBAJIEHTHOCTH SIAEP, CUMMETPHUS M XUPAJbHOCTh — HX
nposiBjieHUss B crnekrpax SMP. BeigBieHHME TOMOTONHBIX, 3HAHTUOTONHBIX U
IracTepeoTonHbIX rpynm no cnekrpam AMP. KoHcTaHThI KOCBEHHOTO CHUH-CIMHOBOTO
B3aumoyielicteus (KCCB) "Jun u ctpoenune monekyin. Crnektpsl SIMP mepBoro mopsiaka.
CrnunoBble cuctembl AX, AXo, AX, AMX. IIpocTeie npaBuiia MYJbTUIIJIETHOCTH.
Cnektpel SIMP ¢ MarHuTHO HedKBuBaJeHTHbIMU sapamu AAXX! u AAMM!X.
OTKJIOHEHHUS OT MPaBUWJI IEPBOTO MOPSAKA ISl CUIIBHO CBA3aHHBIX cucTeM. CriekTpsl AB u
ABX. Cnun-cimHoBoe B3ammozeiicteue 'H ¢ apyrumu sapamu. OTHOCHTENBHBIA 3HAK
KCCB.

Femunanpuble  2Jun, BUOMHAIbHBIE SJun W nameane KCCB  xoncranter H-C-H.
3aBucumocth BUIMHAIBHBIX KCCB ot naByrpanHoro yrina (kpuBas Kaprutyca) u ee
MCIIOJb30BaHNE B KOHPOpMaIMoHHOM aHanuse. Koncrantsr CCB BC-1H.

JIBOWHOI TOMOSIIEPHBIN U TeTepOsIepHbIN pe3oHaHC. D(PGEKThl TOTAIBHOTO MAarHUTHOTO
pesoHaHca (cruHOBas pasBa3ka) B crekTtpax SIMP-'H u  SAMP-BC-{!H}. Snepnsrii
addexr OBepxaysepa (190). OcoOEHHOCTH TOMO- U TE€TEPOsICPHBIX cucTeM. DaKTOpbI
YBEJIMYEHUSI UHTEHCUBHOCTEW cUTHAIOB. [Ipumenenus S50 mist u3yyeHus CTpOEHHUS U
KOPPEKTHOI'O OTHECEHUS] CUTHAJIOB.

XUMHUYEeCKH MHAYLIHpyeMasi AuHaMmudeckas nonspuzanus saep (XUAITA). OcobernocTu
npumenenuss XUIIA ning nzydenus Mexanu3Ma rOMOTE€HHOTO THIPUPOBAHUS AJIKEHOB U
ankuHoB. Jlunamudeckas crnektpockonus SMP. N3ydenune oOpaTUMBIX peakIuii IepBOro
NOpsAZIKA U MEXMOJIEKYJISIPHBIX peakiuii oOMeHa. Bpamienne Bokpyr npocTsix cBszeit C-C
U "4acTUYHO JABOMHBIX" CBS3€H, MHBEPCHH y aTOMOB a30Ta U ¢ochopa, HHBEPCHSI ITUKIIOB,
BaJICHTHAsE TayTOMEpHUs, KETO-€HOJIbHAs TAyTOMEpHUs, MEXMOJICKYJISPHbIA MPOTOHHBIN
oOMeH.

Macc-cniektpomMeTpusi, 007acTH €€ NpUMeHEeHUd. Tumel Macc-CIEeKTPOMETPOB,
OCHOBHBIE y37bl Npubopa. Paspemaromias cmocoOHOCTh. Macc-CEeKTPhI MOTOKUTETHHBIX
U OTPHIIATENIBHBIX HMOHOB.  Macc-CleKTpOMETpUsl BBICOKOTO pasperieHus. CrocoOb
noHM3anuu. MoJeKynsapHbIli UOH U ero (parmenTanus. Bua macc-crektpa. Xpomaro-
MAacCC-CIEKTPOMETPHS.

MeToibl yCTaHOBIIEHUS 3JIEMEHTHOTO COCTaBa COCAMHEHUS B CIIEKTPE HA OCHOBAHUHU
JAHHBIX TI0 TMPUPOTHOMY COJEPKAHUIO CTAOWIBHBIX M30TOIMOB JJIEMEHTOB IO KJIACTEPY
MMHKa MOJICKYJISIPHOTO HOHA.

2. AJIKAHBI.

Ipupoma C-C u C-H cwsaseit, sp>-rubpuamsamus aToma yriepona. IloHsTue o
kKoHpopManusax ankaHoB. Kondopmanuu stana, npomaHa u OyrtaHa. I[IpoekimoHHbIE
dbopmynsl  HbitoMena. OHepreTuueckass auarpaMma KOH(OPMAIIMOHOTO COCTOSIHUSA
MOJIEKYJIbl ankaHa. [IpupoaHble MCTOYHHMKHA anKaHOB. MeTOoApl CHHTE3a ajJKaHOB W3



AJIKEHOB, AJKWHOB, aJKWJITaJIOT€HUI0B, METAIUDIOOPTAHUYECKUX COEAUHEHNN, AJIbIETUIOB,
KETOHOB U KapOOHOBBIX KHCIIOT.

XUMHUYECKHE CBOMCTBA AJIKAHOB. [ aJIOr€HMpOBAaHUE AJKAHOB. MEXaHU3M PEaKLUU.
PernonanpaBiieHHOCTh TAJIOTEHUPOBAHUS PA3BETBICHHBIX AJIKaHOB. OTHOCUTEIbHAA
CTaOMJIBHOCTh QJIKWJIbHBIX pagukanoB. CrnocoObl perucTpalyy ajKWIbHBIX PaguKaioB
(OITP, SAMP). CynbdhoxJIOpupoBaHHE U HHUTPOBAHME aJKaHOB. TepMHUECKUUH W
KaTaJTUTUYECKUM KPEKUHT alIKaHOB.

IloBeneHue ankaHOB B CYNEPKUCIION cpene, HOH METOHHUS. IOHHBIE peakny aJIKaHOB:
JIEHUTepOBOOPOIHBIN OOMEH U TraJIOT€HUPOBAHUE B CYNIEPKUCIION Cpejie.

3. AJIKEHBI.

IIpupoaa ABOIHON yraepoA-yriaepogHoll CBA3M, Sp>-rMOpUAN3ALM aTOMa YIIIepoIa.
['eomerpuueckass mzomepusi. Lluc-, tpanc- u Z-, E-Homenknarypa. Psan crabunbHOCTH
AJIKEHOB, BBIBEJCHHBII HA OCHOBE TEIJIOT THIPUPOBAHUS.

Meroapl cHHTE3a AJIKEHOB M3 AJIKWITAJIOTeHHIOB M cnUpTOB. CTEepeoceneKTUBHOE
BOCCTAHOBJICHHE aNKWHOB. CHHTE3 alIKEHOB TEPMOJIM30M YETBEPTUYHBIX AMMOHMEBBIX
conet (I'odpman), N-okcunoB Tpernunbix amuHoB (Koym) m kcantorenatoB (Uyraes) .
Mertonbl peruo- u crepeocenektTuBHoro cosznanus C=C cBs3u Ha 0aze winaoB gocdopa
(metoasl Buttura u Yauacsopra-XopHepa-OMMoHca). PernocenekTuBHBIN CUHTE3 alKEHOB
u3 rto3winrunapazoHoB (IIlamupo). CrepeoceneKTUBHOE BOCCTAHOBJICHUE —AJKHHOB.
BoccranoBnenue kapOOHUIBHBIX cOeTMHEHUH 110 Mak-Myppu.

I'eTeporeHHoe ruapupoBaHuE, KaTaau3aTopbl Iporecca (METaJIbl, OKCHUIBI,
CMEIIaHHble OKCHJbI). POpMBI KaTalM3aTOPOB: MEIKOAUCIIEPCHBIE METaUIbl (YEpHH,
karanu3atop Penest), kosuougHbsle cuctembl (Hukenb Pl wu  P2), HaHeceHHbIe
Katanu3aTopsl. [ MaApupoBaHUE MPU BBICOKOM U HU3KOM JIaBJIEHUH.3aBUCUMOCTb CKOPOCTH
U CTEPEOXUMMHH IpOIEcca THAPUPOBAHUS OT MPUPOJABI KaTaau3aTopa U CTPOCHUS
cyoctpata. CeneKTUBHOCTh TuipupoBanus. [loHaTue o rantoGuasHOCTH.

[ToGounbie peakuuu B npoiiecce ruapupoBanust C=C-cBs3eii: THAPOTSHOIN3 TPOCTHIX
cemseii C-N, C-O, C-Cl. Ucnonp3oBaHue THAPOTCHOJM3a B CHHTCTHYCCKUX IIETISAX.
Karaautnueckue sanl.

['omorenHoe ruprpoBanue ankeHoB. KaTaau3atopsl 1 MEXaHU3M MpoLecca.

Perno- u crepeoceneKTUBHOE MPHUCOEAMHEHHE THAPUAOB Oopa K  aJKeHaMm
(rumpobopupoBanue). Mexanusm u crepeoxumus. CeNeKTUBHBIE THUIPOOOPUPYIOLTHE
are’Tbl (mucuaMui- W Tekcwibopansl, 9-BBN). OO0patuMocTs THUIPOOOPHPOBAHUA,
M30MepH3alusl alKWIbHbIX rpynn. CHHTE3 alKaHOB, CHUPTOB, AJIKUITAJIOTE€HUIIOB C
MOMOIIbI0 OOpOOpraHNYECKUX coenuHeHni. BoccTraHoBneHne (yHKIIMOHATBHBIX TPYII
nubopanoMm.OrpaHUYCHHS] METOJOB THAPUPOBAHUS W THAPOOOPUPOBAHUSA, CBS3aHHBIE C
HanuyueM (PYHKIMOHAJIBHBIX TPYII B MOJIEKYJIE.

OnexTpoduiIbHOE TPUCOENWHEHUE K aJKeHaM TaJOr€HOB U TajllOT€HOBOJOPOJIOB.
Mexaam3m peakiun. OOpasoBaHue “MOCTHUKOBBIX® WHTepMeanatoB. CTepeoxumus u
PETUOCENIEKTUBHOCTD pucoeanHenus. [IpaBuno MapkoBHrKOBa. Peakiiuy conpsskeHHOTo
MPUCOEANHEHUS, TEPErpyNNUPOBKU aATKWIbHBIX KaTHOHOB. ['mapataiusi ajikeHOB.
VYcnoBusi U npakTuyeckoe mpuMeHeHue. ['uapoKCuMepKypupoBaHHUE aJKeHOB KaK METOJ
CUHTE3a CIUPTOB (MEXaHU3M U CTEPEOXUMHUS).



cuH-I'HIPOKCUIIMPOBAHUE AIIKEHOB JO JUOJOB. PeareHThl THIpPOKCUIMPOBAHUA.
MexaHu3M  cuH-TUAPOKCUIIMPOBAHUA. ODNOKCUAUPOBAHUE AJKEHOB MEPKUCIOTAMMU.
DONOKCUAUPYIOIINE areHThl: HaAyKCyCHas, TpU(TOpHAIyKCyCHasl, M-XJIOpHaJI0EH30iMHAas
(MCPBA) kucnotsl, nuokcupanbl. [loHaTHE 00 SHAHTHOCEIEKTUBHOM 3MOKCUIUPOBAHUU
TPET.-OyTUATUAPONEPOKCUIOM B TPUCYTCTBUU TuUTaHOBoro Ttemiuiata (Ilaprecc).
KucnotHeif 1 OCHOBHOM KaTaiu3 THAPOJIN3a SMOKCUAOB (OKcupaHoB). Karamutuueckoe
OKHCJIEHHE dTUJieHa B aneranpaerus (Bakep-npouecc). Peakuuu ruapodopmMumupoBaHus
ankeHoB. [loHsTHE 0 MeTaTe3uCe alKEHOB.

O30HOJIN3 aNKEHOB, MEXaHWU3M peakiuu. OKUCIUTENBHOE W BOCCTAHOBUTEIIHLHOE
pacilerieHue 030HUI0B.

PanukanpHble peakuuu — ankeHoB. [IpucoenuHeHue OpOMHCTOrO  BOAOPOJA,
CEpOBOJIOPO/Ia U THOJIOB MO KPATHOW CBSI3U. AJUIMIIBHOE TrajoreHupoBanue no l{uriepy,
MEXaHU3M PEaKIIUH.

KapbGensl - wactumpl ¢ JIBYXKOOPJAMHUPOBAHHBIM  yraepojoM.  MeTobl
TreHEepUPOBaHUsI KapOEHOB W auramokapOeHoB. CTpoeHWE CHUHIJICTHBIX U TPUILICTHBIX
kapOeHoB. Ilpucoenunenne >Tux yactuil K ankeHam. CTepeoXuMHsi TPUCOCTUHEHUS.
[Tonsitue o kapoenounax. [Mpucoenunenue kapobeHonoB k C=C cBsi3H.

Karanutudeckas monuMepusalvu aJlkeHoOB Ha katanu3atopax [urnepa-Harra.
4. AJIKAJIMEHBI.

Tunel nueHoB. CpaBHEHUE YCTOMYMBOCTH AUEHOB Pa3HbBIX TUIIOB.

1,3-Ankaguensl. MeToabpl CHHTE3a COMNPSIKEHHBIX JHUEHOB. KpekuHr ajikaHoB,
neruaparanus auosioB. Kpocc-couetanune kak meron cuHte3a 1,3-nueHoB. CtpoeHue
Oyranuena-1,3, conpsbkeHue ABONHBIX cBsized. T-MO 1,3-Oyranuena.
lNanorennpoBanne W ruaporanoreHupoBanue 1,3-nueHoB. MO-aJNTUIBHONW CUCTEMBI.
AmmmipHOE ydacTthe, ammuwi-kathuoH. 1,2- u 1,4-IlpucoenuHenue 3iaeKTpOUIbHBIX
areHToB K 1,3-nmueHam. IloHsTHE O KHMHETHYECKOM M TEPMOJMHAMHYECKOM KOHTPOJIE
peakuuii anekTpodunbHOoro mpucoeauHeHus K 1,3-aueHam. OCOOEHHOCTH XUMHUYECKUX
cBOUCTB 1,4-nueHoB, 1,5-nquenoB (neperpynmnuposka Koyma).

[lonsiTHE O CHUHXPOHHOM MPOLECCE U MNEPULUUKINYECKUX peakuusx. KoHuenuus
COXpaHEHHsI OpPOUTAIBHON CHUMMETPUH M Teopus TpaHUYHBIX opOutanedl. Ilonstue o
B3MO u HCMO pearenra u cummeTpust 3Tux opouraneit. Knaccuduxamus MO no guciy
y3JI0B: TOMONOTUsT XI0KKelsa 1 Mebuyca. OpOuTanbHBINA KOHTPOJIb B AJIEKTPOIMKINIECKUX
peakiusX 3aMbIKaHUSI M  PACKpbITUA LHKJIA, WHHUIMUPYEMBIX TEPMUYECKH U
dortoxumudecku. CTepeoOXUMUYECKHE PABHUIIA JISI DTIEKTPOIIMKINICCKUX PEAKIIUM.
Peakiun tmkmonpucoenuHeHuss W ux kinaccupukamus. KoHtponmb opOuTanbHON
CUMMETPUU B TEPMHYECKMX W (OTOXUMHUYECKMX peakmuax [4+2]- u [2+2]-
LUUKJIONPUCOETUHEHHUS.

Peaxkuuss  Jlunbca-Anpaepa Kak oOJHa U3 “MONIIHBIX  peakuuii”  ([4+2]-
UKIIOTIPUCOSIMHEHUE) ISl CO3JaHUsl MIECTUWICHHOTO mwukia. JlueH u nueHodwmn. o-
XWHOAUMETAaHbl B KadyeCTBE JWEHOB, HMX TeHepupoBaHue. Tunsl peaknuu Jlunbca-
Anpaepa: kapOo-peakiusi, rerepo-peakuusi, 1,4-uKI03TMMUHUPOBaHNE. PeTpo-peakius.
Karanu3 B peakuun lunbeca-Anpaepa. Crepeoxumusa peakuuu Junbca-Anbaepa, 3HAO-
npaBuiio. PernoceisekTUBHOCTh LUKIONPUCOCANHEHUS B CIydyae HECUMMETPUUYHBIX



TUEeHOB W AueHOo(uoB. PernocenekTUBHOCTh TeTepo-peakiuu. lloHsTtue o eHoBou
peakuun Anpaepa.

[Tonumepu3anus aJKeHOB M JHUEHOB (MOHHBINA, PaJUKAIbHBIA U KOOPAUHALMOHHBIN
Mexanu3M). CtepeoperyisipHbie nonuMepsl. M30npeHoBbIN KaydyK.

AJeHbl U KyMYJIEHbI: OCOO€HHOCTH MPOCTPAHCTBEHHOI'O CTPOEHUs, M30MEpHU3allusl.
['unpupoBanue.  OneKTpopuibHOE  MPUCOENMHEHHE K  ajuleHaM:  THapaTanus,
IIPUCOEIUHEHUE XJIOPOBOAOPOIA.

5. AJIKUHBI.
[Ipupona TpoWHON cBsI3U, sp-ruOpuaM3anus. MeToasl CUHTE3a  AJIKHMHOB.
OnexTpodpuibHOE IIPUCOCANHEHUE K aJIKMHaM. lNanorenuposanue u

TUIPOTaJIOTEeHUPOBAaHUE ANKMHOB. MexaHu3M U cTepeoxumusi peakuuu. BoccranoBieHue
QJIKUHOB JIO IMC- W TpaHC-aJKkeHOB. ['miapartanus ankuHoB. CpaBHEHUE pEaKIIMOHHOMN
CIIOCOOHOCTH QJIKUHOB U QJIKEHOB B PEAKIUAX AJIEKTPOGUIBHOTO MNPUCOSAUHEHHUS.
HyxkneodunbHoe npucoeMHeHe CIUPTOB, CUHTE3 BUHWIOBBIX 3(UPOB.

CH xucnotHocTh aikuHOB-1. [lonyueHue TUTHUEBBIX, HATPUEBBIX, MATHUEBBIX U MEIHBIX
IPOU3BOHBIX aTKUHOB-1. VX nmpuMeHeHue /sl CHHTE3a BhICIIUX ankuHOB. KonaeHcanus
ankuHOB-1 ¢ anpaerngamu U keroHamu no PaBopckomy. [lonmydeHue mponapruioBoTo
cnupta u 0yTun-2-nuona-1,4 no Penre.

['unpoGopupoBaHre alKMHOB, CHHTE3 ajlbJIETHIOB.

AueTwiieH-aJIJIeHOBass neperpynnupoBka. (CMelleHHe TpOWHOW CBS3M B KOHIIEBOE
NOJIOKEHNE ankuHa. OKUCIUTENbHAs KOHJEHCAlUs TEPMUHAJIBHBIX AJIKUHOB B
OpUCYTCTBUU cosieil meau. Kpocc-coduetaHue apuirajJoreHuioB € TEPMUHAIbHBIMU
ankuHamu (CoHorammpa).
[uknoonuroMepusanus aIKUHOB.
6. TAJIOTEHAJIKAHBI, HYKJIEO®PUJIBHOE 3AMEIIIEHUE
Y HACBIHIEHHOI'O ATOMA YIVIEPOJA.

Peakiun HykJI€o(pUIBHOTO 3aMEIICHUS Y HACBIIIEHHOTO aToMa YIJepojaa Kak METO/I
CO3aHMs CBS3EH YIIIEpOA-yIiepo/l, yIIepoa-TaloreH, yriaepoa-a3oT, yriepoa-hochop.
Knaccudukainus MexaHu3MOB HYKIEO(QUIBHOTO 3aMEIICHHUS Y HACBHIIIEHHOTO aroMma
yraepoaa (Sn1l- u Sn2-mexanusmbl). OCHOBHBIE XapaKTEPUCTUKH OUMOJEKYISIPHOTO U
MOHOMOJIEKYJISIPHOTO MEXaHU3MOB.

3aBUCHMOCTh MEXaHU3MAa PEAKIHHU OT CTPYKTYPhl UCXOJHOTO coequHenus. [lonstue
HYKJICO(PUIBHOCTH U (PaKTOPHI, OMpeesatonie HykIeopuIbHOCTh peareHTa. [IpuHImn
KMKO. Pons pactBoputens B Sy1- u Sy2-mporieccax.

Peakmun mykineodunsHoro 3amenienus Sy2-tumna. Kunetnka, ctepeoxumust.

[Tpumepsl peakiuii: MOMydeHHE aMHHOB, HUTPUIOB, d(UPOB KapOOHOBBIX KHCIIOT,
MPOCTBIX 3(PUPOB, THOAIDUPOB, ATKUITATIOTEHUIO0B, HUTPOCOECIUHEHUI U JPYTrUX KIJIaCCOB
OpraHMYeCKUX COeNMHCHHWA. AMOUWJACHTHBIE aHWMOHBI. KuHeTmka u crepeoxumus Sn2-
peaknuii. BiusHue CcTpoeHUS paguKkana, YXOJISAIIEH TPYNIbl HUCXOAHOTO cyOcTpata M
MPUPOABI PACTBOPUTENS HA CKOPOCTh peaknuu. Mexda3Hblil Katamus B SN2-TIPOIeccax.
Metozpl CMHTE3a aJKWITaJOTeHUA0B (ATKWIXJIOPUI0B, OPOMUIOB, HOJUIOB U (PTOPUIOB)
13 CIIUPTOB, AJIKEHOB, aJIKAHOB, IPYTUX aJKWITaJOT€HUI0B, AIKWICYIb(POHATOB U JIp.



Peakiun Syl tuma. Kunetuka, crepeoxumusi. 3aBUCUMOCTh Syl-mponecca oT mpUpob
pajaukaia, yxoJdieu rpynmsl U pactBoputens. KapObokaTruonsl, GpakTopsl, BIUAIONINE HA
UX ycToMunBOCTh. [leperpynnupoBKr KapOOKaTHOHOB.

OnektpoduibHbii kaTanu3 B Syl-peakiusax. [loHsTue o MOHHBIX mapax. TUIBI HOHHBIX
map U uX pojib B PEaKIUsiX HyKICO(PUIBHOTO 3aMEIICHHUS.

BuyTtpuMmonekyngapHass paaukaibHas UHUKIW3alUs aJTKCHWI- U AJIKECHUITaJOT€HU]IOB
1o/ ICMCTBUEM TPUOYTHUIIOIOBO-THAPHUIA.

7. METAJVIOOPTAHNYECKHUE COE/IMEHUS.

Jlutnii- 1 MAarHUMOPraHUYECKUE COCAUHEHNS, UX MOJIYYEHUE U3 OPraHOTAIIOTCHUI0B U
Metaiuia. Mcnons3oBanue mMaruusi Puke g cCuHTE3a MAarHUMOPraHUYECKUX COCTUHEHUM.
[TonyyeHue JUTUUOPraHMYECKUX COCIMHEHUW pEaKuuer OpraHoraJIOTeHUJOB U
OJIOBOOPTaHMYECKUX COCAMHECHHN C JUTUHAJIKWIAMHU. 3aMeIleHUWE aroMa BOAOpOAa
OpraHuyeckux cyocTtpaToB Ha Jjuthil (peakuus wetauupoBanus). Illkanma CH-
KHCJIOTHOCTH YTJIEBOJOPOJIOB.

Ctpoenne JTUTUXOPTraHUYECKUX COCMHECHUI: KJIACTEPBHI. Ctpoenue
MarHMmMoprann4eckux coequueHui. Pasuosecue IllneHka.

Peakuun nuThii- ¥ MarHMAWOPraHUYECKUX COCAUHEHHUM C BOJOW, KHCIOPOAOM,
JTMOKCHUJIOM YTJIEpOJia, albJeTUJIaMH, KETOHAMH, CIOXHBIMH d(upamu, HUTPUIIAMH,
AMOKCHUJIAMH, OPTO-3(UpaMU, TPETUIYHBIMU aMHJIAMHU.

[Tomyuenue ankunben300B o Bropuy-®urtury u 6udeHmIoB no YibMany.
Menpoprannueckue peareHTbl B cuHTe3e. [lonmydeHune nUTHH-AuankWwiIKynpartoB. Mx
ctpoenre. KympaTel HHM3MIEro mMopsAaKa: TOMOKynpaTel [MiaMaHa, TreTepoKynpaThl.
Kymnpatel BbIcIIEro mnopsaka: LHAHOKyHpaTbl. Peakuus JIUTHUN-IUAIKWIKYIPATOB C
anpaerngamMu. Peakumm ¢ raJoreHONpPOM3BOAHBIMM  Pa3auyHbIX  Tumos, 1,1-
JIUTAJIOTeHUIaMHU, allMIraIoreHUAaMi, OKCUPaHaMH, o,3-HelpeeIbHbIMU allbJIETUAAMU U
KETOHaMH.

CrepeoceneKTUBHOCTh coueTaHus ¢ |-ankeHwiraaoreHuaamu. CMelniaHHble KypaThbl
THIIA [RlRZCu]Li Ha OCHOBE AaJIKMJIAICTUJICHHUIIOB, AJKOKCHIOB M THOJIATOB Meau. Mx
NOJIyYEHUE M UCIIOJB30BAHUE B CUHTE3€. Peakuuu Kpocc-coueTaHuss MarHui-, LUHK-,
OJIOBO- M OOPOPraHMYECKUX COCIUHEHUU C OPraHOTAIOTCHHIAMH, KaTalIu3UpyeMble
kommuiekcamu namnanua  (Xapam, Herumu, Crwmne, Cy3yku). OKUCIHTENBHOE
[IPUCOEIMHEHUE - BOCCTAHOBUTEIBHOE JJIMMUHHUPOBAHUE KAK JJIEMEHTapHbIE AaKThl B
peakiusax Kpocc-couetanusi. CoyeTaHMEApUIMOAUAOB C TEPMHHAIBHBIMU aJIKWHAMU
(Conorammupa).

8. CIIUPTHI 1 TIPOCTBIE D®UPHI.

OnHoaToMHBIE CHUPTHI. METOIbl WX TMOJYYEHUS W3 AJIKEHOB, AJKUITAJIOI€HUOB,
KapOOHWJIBHBIX COCAWHEHHUM, KapOOHOBBIX KHCIIOT, CIOXHBIX 3(HUPOB, OKCHPAHOB.
CaotictBa crimpToB. CriupThl Kak cinadbie HO-kucmoTel. CiupThl Kak ocHOBaHUs JIbtonca.

Metonbl TONYyYEHUST OJHOATOMHBIX CIHMPTOB W3 AJKEHOB, aJKWITAJIOTCHUIOB,
KapOOHWIIbHBIX COEAMHEHNH, KApOOHOBBIX KHCIIOT, CIIOKHBIX 3()HPOB, OKCHPAHOB.

3aMelleHue TUIPOKCWIBHOM TPYyNNbl CIOUPTOB HA TajJOreH IMOJ JCHCTBUEM
rajioreHoBOJOpPOAOB, TaJOT€HUJIOB U OKcorajorenuaoB ¢ocdopa. PeareHTsl peruo- u
CTEPEOCEIICKTUBHOTO 3aMEIICHUsI THAPOKCHIIA Ha TrajoreH. Jlermaparanusi CIHAPTOB,
o0pa3oBaHuE aJKEHOB U MPOCTHIX IPUPOB.



Hyxneodunbuble cBoiictBa cnuptoB. llomyueHne u  ucnonb3oBaHue 3(HUPOB
HEOPraHWYeCKuX  KuciaoT  (cepHoi U Qocdopucroil) @~ B  OpraHUYECKOM
cuntese.lleperpynnupoBka TpHAIKWIOBBIX 3QUPOB (POCPHOpPUCTONl KUCTOTHI B 3PUPHI
ankundocPoHoBrIX KUCIOT (ApOy30B) Kak MOCIEAOBATEILHOCTh JBYX peaKiui
HYKJI€O(UIIBHOTO 3aMEIIICHHUS.

OxkucieHne MepBUYHBIX U BTOPUYHBIX CIIUPTOBIO aJbJIETUI0B U KETOHOB. PeareHTsl
okucieHus Ha 0aze coenunenuit xpoma(VI), mexanusm peakuuu. OKUCIECHUE C TTOMOIIIBIO
TUMETUICYIb(GOKCHIA: MPEBpPALICHUE CIHUPTOB U TO3WIATOB B aJbACTH]IBI U KETOHBI.
Metonsl Modderra (auuuknorexcunkapoonuumun) u CsepHa (TpUTOPYKCYCHBIN
auruapua). CuHTe3 apoMaTHYeCKUX ajbJAEeTUI0B U3 OCH3WITaJIOreHWJ0B Yepe3
YeTBEepTUUHBIE aMMOHUEBBIe conu (Commue).

Jleruaparaiusi CIUPTOB KaK METO/T MOJTYUYEHHUsI TIPOCTHIX 3PUPOB.

JIByxatomHbie cnupThl. Meroasl monydeHus. CBOWCTBa BUIMAIBHBIX  JIHOJIOB.
Herunparanus 10 1ueHoB. [IMHaKOH-TMHAKOIMHOBAsS neperpynnupoBka. OKUCIUTENBHOE
paciiernieHie BUIIMHABHBIX TUOJIOB (MO/IHASI KUCJIOTA, TeTpaaleTaT CBUHIIA).

[Ipocteie adupsl. MeToabl cuHTE3a: peakius BuibsiMcoHa, ankOKCUMEPKYPUPOBAaHHE
QJIKEHOB, MEXMOJEKYIsIpHas jAerujpatanus couptoB, Cunrte3 1,4-muokcaHa u
TeTparuapodypana u3 quonos. KucinotHoe pacuienienue npocteix 3¢pupos. OOpa3zoBaHue
TUIPOKCUTIEPOKCUAOB TMPOCTHIX 3PupoB. KoMiekcsl MpocThiX 3QUPOB € KHUCIOTaMU
JIbtounca, coli TPUAIKMIOKCOHUS.

Cunre3 kpayH-3(hUpOB, UX IPUMEHEHUE B OPTaHUYECKOM CHUHTE3E.

Oxcupanbl. MeToapl UX TMOJdydYeHUA. PackpeiTMe OKCHUPAHOBOTO IMKJIA TIOJ
NedCTBHEM HYKICO(UIIBHBIX peareHToB. (MexaHu3M peakIui, KUCJIOTHBIH U OCHOBHOM
KaTajiusz).

Tuonel. [lonmyyenne u BakHEWIIME CBOWCTBA: KHUCJIOTHOCTh, HYKICO(PUIHHOCTD,
OTHOIICHHE K OKUCIUTENIM. Truoadupsl, nonydeHue coneit cynbdonus. Unuast cepsl u ux
peakuus ¢ anpaerunamu (Kopu-YHaiikoBckuii).

9. PEAKIIMU 2JIMMHUHUPOBAHMUSI.

Peaknuu B-smumunupoBanusa. Knaccudukamus MeXaHH3MOB [3-3JUMHHHPOBAHUS.
Hampasnenne E2 osnumunupoBanus. IlpaBuna 3aiiniea u  ['opmana. DakTopsl,
ONpeNeNAoNIe HampapieHue 3MuMuHupoBanus. Crepeoxumusa E2 >n1MMHUHUpPOBAHUA:
cun- n anmu-nipoueccbl. Konkypenuuss E1 u Snl, E2 um SN2 peakuwmii. DakTopsl,
BIIMAIONIME HA ATy KOHKypeHuuto. lcronb3oBaHuE peakiuid »IUMUHUPOBAHHUS B
CUHTETUYECKON MPAKTUKE JJII MOJYYCHUS alIKEHOB, AJIKHHOB U IUCHOB.

10. APOMATUYHOCTDb. APOMATHYECKHUE YIVIEBOJAOPOABDI.

[IpombiniieHHble W J1aOOpaTOPHBIE ~ METOJbI  TOJYYEHHSI  apOMATUYECKUX
yraeBogoponoB. Katanutuueckuit puopMUHT HEPTSIHOTO CHIPHS M BBIJCICHUE APEHOB U3
MPOIYKTOB KOKCOBaHMS KaMeHHOTo yrisi. JlabopaTtopHbie MeToawl: peakunus Bropra-
BuTtTura, TpuMepusanys MOHO- U TU3aMEUIEHHbBIX AIKUHOB.

Ctpoenne Oenzona. @opmyna Kekyne. CoBpeMeHHbIE MNPEACTaBICHUS O CTPOCHUH
O0en3ona. MonekynspHble opOuTanu OeH3zosia. AHHYJIEHbl. AHHYJIEHbl apOMaTUYECKUE U
HeapomaTtnyeckue. Konnenuuss apomatudHocTH. [IpaBuno Xrokkens sl OpPOCTBIX
MOHOIMKIIMYECKUX aHHYJIeHOB. KoHIeHCUpOoBaHHBIE apOMAaTHYECKHE YTIEBOAOPObI:
HadTanuH, peHaHTpeH, aHTpaleH, a3yJieH. ['eTepoluKINYecKue MATU- U IEeCTUYJICHHbIC



apoMaTuyeckue coeauHeHus (muppot, ¢ypaH, THOPEH, NHUPUIUMH) M HX OEH30-
npou3BoJHbIe. Kputepun apoMaTUYHOCTH: KBAaHTOBOXMMHUYECKHHN (CpaBHEHUE BEJIMYMH
SHEPrUM JEJOKaJu3allid Ha OJWH P-dJEKTPOH), TEPMOJUHAMHYECKUMN (TETIOTHI
TUAPUPOBAHMS), CTPYKTYpHbIH u MarHuTHbid. [loHsSTHE 00 aHTHAPOMATUYHOCTH.
AHTHApOMaTHUYHOCTh Ha MpUMEpax MHUKI00yTaJueHa, aHHMOHA IUKJIOMPOIEHa, KaTHOHA
UUKJIOTICHTAUECHUIINSL.

ApomaTtndeckue KatuoHbl U aHHMOHBI C3-Cg M METOJbI T€HEPUPOBAHUS ITUX MOHOB.
Konuenuus apoMaTuaHOCTH 1151 3apSyKEHHBIX YaCTHIL.

Karanutuueckoe ruapupoBaHue apeHoB. BoccraHoBnenwe OeH301a U €ro
npou3BOJHbIX 10 bépuy, BoccraHoBienue 10 bepuy HadranuHa. OxucieHue
aNKWIOCH30JI0B M KOHJEHCUPOBAHHBIX apPEHOBIO KAapOOHOBBIX KHUCJIOT, abIETHJIOB,
keToHOB. CBOOOHO-paJUKaIbHOE rajJOr€HUPOBAHKUE AJTKUIIOEH30I0B.

11. PEAKIOUAUA JIEKTPO®UJTBHOI'O 3AMEIIEHUA
B APOMATHUYECKOM PSY.

Knaccudukanuss peakiuii  apoMaTuyeckoro 3JIEKTPO(UIBLHOTO 3aMelIeHHUS.
OOmue mpencTaBieHUs O MEXaHU3ME pEaKIUHd apoMaTHYECKOTo dJIEKTPOPUIHLHOTO
3aMeleHns, KWHETHYeCKUd n30Tonublid 3¢ dekr. [lpencrarienue o m- U G-KOMIUIEKCaX.
N3otomnubpiii 00MEH BOAOpOJA KaK MPOCTEHIIas peakius dIEKTPO(UIBHOTO 3aMEIICHHUS.
ApeHOHHEBBIC HOHBI KaK MOJIEb TMEPEXOTHOTO COCTOSIHUS PEaKIMH SJIEKTPO(UIBHOTO
3amenienud. [loctynar XomMmoHaa. BiausHue 3aMecTUTENsl HA CKOPOCTh M HAIlPaBIICHHE
ANEKTpOUIbHOTO 3amenieHus. MHIyKkTuBHBIE U Me30MepHbie A (EKTh 3aMecTUuTeNeH.
@akTOophl MapUUaNbHBIX ckopocTel. CorinacoBaHHAsi U HECOTJIACOBAHHAS OPUEHTALUS.

HutpoBanne apomatmyeckux coenuHeHuid. Hwutpyromme areHtel. MexaHu3M
peakuuu HUTpoBaHUs. HuTpoBaHue OeH301a M 3aMelleHHBbIX OeH3050B. HuTpoBaHue
oudenma, HadTanmuHa U Apyrux apeHoB. [lomydyeHue monuHuTpocoeauHeHui. [lonsTue
00 UIICo-aTaKke M UICO-3aMEIICHUH B PEAKIINH HUTPOBAHUS.

CynbdupoBanue apoMaTuieckux coenuHeHuid. Cynbhupyromme areHTbl. Mexanusm
peakiuu. KuHeTnueckuit U TEPMOJIUMHAMUYECKUN KOHTPOJb B PEAKIUAX CYIb(OHUPOBAHUS
Ha TIpuMepe cyibdupoBanus ¢eHosna u HadranmuHa. [IpeBpamieHus cyibhOrpyIb.

["anorennpoBanue (XJopupoBaHUE H OpomHpoBaHuE) O€H30Jla W 3aMENICHHBIX
MIPOU3BOJHBIX Oensoua. ["anorenupyroniue AreHTHI. l'anorenupoBanue
KOHJICHCUPOBAHHBIX apeHoB W OudeHuna. MexaHW3M peakIuu ¢ MpUpoja
ANMEKTPO(UIBHOTO areHra ranoreHupoBanus. HWoampoBanue apeHoB. IIpousBoaHbIe
MOJINBAJIEHTHOTO Mo1a.BBeienue ¢propa B apoMaTHueCKHe COSTUHEHUS.

Peakmuu ankunupoBanusi apeHoB o ®Opunento-Kpadrcy. Ankunupyromye areHTsl,
MexaHu3Mm peakuuu. [lommankunupoBanue. Peakuuum wu3oMepusanvu B IPOLECCAx
ankunupoBanus 1o Opunento-Kpadrey. Cunre3 nuapuiamMeTaHOB ¥ TPHAPHIMETAHOB.

AunmnmupoBanne apeHoB no @puaemo-Kpadrcy. Amunmupyromniie areHTel. MexaHu3m
peaknuu. PernmoceneKkTHBHOCTh aIMIMPOBAHUS B O- W M-TIOJOKCHHS. DIEKTPOPUIHLHOE
dbopMHUTUpPOBaHUE apEHOB: peareHThl (OPMHUIUPOBAHMS, MEXAaHU3M pEaKIuid W
MIPUMEHEHHE UX B OPraHUYECKOM CHHTE3E.

12. HYKIIEO®UJIBHOE APOMATHUYECKOE 3AMEIIIEHUE.
OO6urue npeacTaBiICHUsI 0 MEXaHU3ME apOMATHUYECKOT0 HYKJICO(PUILHOTO 3aMEICHUS.



Mexanusm  npucoeauHeHus-otmerieHuss  (SyAr).  I[lpumepst SnAr  peakuuid  u
AKTUBUPYIOIEE BIUSHUE DJICKTPOHOAKLENTOPHBIX 3aMecTUTelie. AHUOHHBIE [I-
KOMIUIEKChI Mel3enreiimepa MW ux crpoeHue. lcnonbs3oBanue SnAr peakuui B
OpraHUYECKOM CUHTE3E.

Mexanuzm OTILETUICHUS -TIPUCOCTUHEHUSI Ha npumepe peBpaIieHus
rajoreH0eH300B B (EHOJIbI M apoMaTUYeCKHUE aMUuHbI. MeETOoJbl TeHEpUpPOBaHUS U
¢ukcauun neruapodenszona. CtpoeHue 1eruapooeH3oa.

Sarl-Mexanusm apoMaTHUYEeCKOTO HYKJICOPUIBHOTO 3aMENIeHUs B  PEaAKIHIX
TUAPOIU3a KaTUOHOB apeHaua3onus. Mexanusm Sryl B apoMaTuueckoM psiy U 00J1acTh
ero npuMeHeHust. MHumupoBanme HOH-pauKaIbHON LIETIH.

13. AJIBAETU/IbI U KETOHBI.

Metoapl CcHHTE3a albJIETUIOB M KETOHOB M3 aJIKEHOB (O30HOJM3), AJIKUHOB
(runpobopupoBanue, peakius KydepoBa), cnupTtoB (OKHCIEHHE) U MPOU3BOJHBIX
KapOOHOBBIX KHUCIOT (Ha OCHOBE METAJJIOOpraHWYecKuX coenuHeHuit). [luponus coseit
KapOOHOBBIX KucioT. ['mapodopmunupoBanue ankeHOB. [IpoMbllIIEHHOE TMOTyYCHHE
ykcycHoro anpiaeruga (Bakep-mpomecc) wu  dopmanpaeruna.  ANWIMPOBAHHE U
dbopMuUIMpOBaHUE APEHOB.

HyxkneodunbHoe npucoeuHeHne K KapOOHWIBHOW TPYIINE BOJbI, CIUPTOB U THOJIOB
(KUCTTOTHBIN M OCHOBHOM KaTaju3). 3aiura KapOOHWIbHOU TPYIIHIL.

AJNbTEepHUpPOBAHUE JOHOPHBIX W AaKIENTOPHBIX AaTOMOB B alu(aTHYECKON Lenu
(Beebax). OOpareHue MOJSIPHOCTH KapOOHUIBLHOTO aToMa yriepoja (KOHIICTIIUS
Umpolung). HeycroitunBocTh alUI-aHUOHOB. benzonHoBas KOHJICHCAIHS,
UCIIOJIb30BaHUE JIUTUEBBIX coyiei 1,3-TUTHAHOB M MPUCOEAMHEHHE albIETHIOB K O, [3-
HEHACBIIIEHHBIM KapOoHWIbHbIM coenuHeHusM (Llrertep) mis peanusanuu Umpolung.
IIpumenenue 1,3-TUTHAHOB JJISI CHHTE3a aJIbJACTHUIAOB U KETOHOB. AIETHJICHU-MOH KaK
CHHTETHUYECKUI SKBUBAJICHT allii-aHuoHa (peakiusa Kyueposa).

[lonyyenne OUCYIBGUTHBIX MPOU3BOAHBIX, IUAHTHAPUHOB (OKCUHUTPWIOB) U
alleTUIEHOBBIX CIIUPTOB. B3aumoneiictsue KapOOHUIBLHBIX COeIMHEHNH C
aMMHaKOM(ypOTpONMH), TIEPBUYHBIMU U BTOPUYHBIMU aMuHaMu. EHaMHHBI, HX
nojiydeHue U ankwiupoBaHue. OKCHMBL, THAPA3OHBI, AaPWITHAPA3OHbl. Peakuuu
KapOOHWJIbHBIX COEIMHEHUH C METAITIOOPTAHNYECKIUMH pearcHTaMHu.

Kero-eHonbHast  Tayromepusi  KeTOHOB. EHONBI  KETOHOB B peakIusix
TJIOTeHUPOBAHUS, U30TOITHOTO OOMEHA M PalleMHU3aIIMU XUPAITbHBIX KeTOHOB. KHCITOTHBIN
Y OCHOBHOM KaTalu3 3TUX PEaKIH.

EnonsT-nonsl. MeTonpl T€HEpUPOBAHUS EHOJATOB C IOMOIIBIO aJKOrOJIATOB H
aMUJIOB IIEJIOYHBIX MeTauioB. [IpuMeHeHue NpOoCTPaHCTBEHHO 3aTPYJHEHHBIX AMUJOB.
[Tomy4yeHne €HOMSATOB W3 CHIMIOBBIX 3(GupoB eHOMOB (CTOpPK) U O,[-HEHACHIIIEHHBIX
anbJAETUIOB U KeTOHOB. CTpoeHue €HOJIATOB (0JIMTOMEpHBIE CTPYKTYphI).Kunetnuecku- u
TEPMOJAMHAMUYECKH  KOHTPOJMpPYEMbIE  MPOLECCHl  €HOJMU3AIMU,  YCIOBHS  HUX
OCYILIECTBIICHHSI.

AJKWIIMpOBAaHWE  €HOJSATOB.  BiusiHME  MOJSPHOCTH  pPAcTBOpPUTENS  Ha
peruocenektuBHocTh mpouecca (O- wu  C-ankunupoBanue). Ilpunnun XKMKO.
PaBHoBecue mexay o,p- u P, y-eHoHaMU. AJKWIMPOBAHHE W AlUIUPOBAHUE EHOJIAT-



noHoB. Hcmonb3oBanue (HOPMUTBHBIX (TUIPOKCUMETUICHOBBIX) MPOU3BOJIHBIX IS
PErHOCENEKTUBHOTO ANKUIINPOBAHUS KETOHOB.

Kero-enonvnass Ttaytomepust 1,3-auketroHoB u 1,3-ketonupoB Ha mOpuUMeEpe
aleTWIalleTOHAa M aleToykcycHoro 3¢upa. HutpozupoBaHuWEe KETOHOB U peakuus C
JTUOKCHJIOM CEJICHA.

B3aumoneiictBue KapOOHWIBHBIX coequHeHUuN ¢ wiuaamu ¢ocdopa (peaxuus
Burrura). O0nacte npuMeHeHus peakuuud Buttura B oprannueckoMm cuHrtese. MexaHu3m
U cTepeoxumusi peakiuu. Metonbl monydenus wiauaoB ¢ocdopa. Peakuus Ysacopra-
XopHepa-OMMOHCa Ha TIPUMEPE HUCMOIb30BaHUS TPUAITUIOBOrO 3pupa GochoHyKCYCHON
KHCJIOTHI.

BoccranoBienue anpieruioB 1 KETOHOB 10 CIIUPTOB U ankaHoB. Peakunn KuxHepa-
Bonbsdpa u Knemmencena. BoccranoButenbHas AumepH3alus KETOHOB /10 BUIIMHAIbHBIX
nuoiioB. Peakiuu ruapuaHoro nepeHoca. Boccranornenue no Meepseitny-Ilonuaopdy-
Bepnero. JlucnponopuuonupoBanue — anbaeruoB no  KaHHunmapo — (MexaHU3M).
IlepekpectHas peakuus Kannunuapo. BoccranoButenbHOE aMHUHHPOBAaHUE
KapOOHUJIBHBIX COEIMHEHUN. B3ammoneicTBue anpAeruioB M KETOHOB C (OpMUATOM
amMmonus (Jletikapr).

BoccraHoBiieHue anpAerua0B U KETOHOB KOMIIEKCHBIMM THAPHUIAMHU AJIOMUHUS U
Ooopa:  JTUTUH-ATIOMUHUWTHAPUI,  OOpOTMIPUA  HATpHsl,  AJKOCHATIOMOTHUIPHUIbI.
X€eMOCEIIEKTUBHOCTh BOCCTAHOBJICHUSI AJKOKCHU-THApUIaMH amomuHud. [loHarue o
cynepruapuaax (ruapuasl Oopa): L- u LS-cenekTpuipl Kak CTepeOoCEIeKTUBHbBIE
BOCCTAHOBHTEIIH.

Oxucnenune KapOOHWIBHBIX coequHEHUU. AyrookucieHue. OKHUCIEHHE KETOHOB
nepkuciiotamu 1o baitepy-Bumnurepy. CtepeoceneKTHBHOCTh PEAKIIUH.

AnpaonbHas KOHICHCAIMs, €€ MEXaHU3M. BHYTpH- 1 MEXMOJIEKYJISIpHAS PEAKLIMH.

Jlerunmparamusi anpaoyied Kak METOJl CHHTE3a O,[3-HEHACHIIEHHBIX KapOOHUIIBbHBIX
coenuHeHue. IlepekpecTHast anpIoibHas KOHAECHCALUs apOMAaTUYECKUX albIETHA0B WIIU
dopmanpaernna ¢ anupaTUYECKUMU allbJeTHJAaMH W KeTOHaMH. PermocenekTuBHOE
NOJIyYEHUE JIMTUEBBIX EHOJATOB (IMIPUMEHEHUE MPOCTPAHCTBEHHO 3aTPYAHEHHBIX
OCHOBAaHMH) M HX HCHOJIb30BAaHUE B  HAINPaBICHHOW albJO0JIbHOM KOHJICHCAIIUH.
Konnencarnus cuamioBbix 3(UpoB €HOJIOB ¢ ajbAeruaaMu u ketonamu (MykasiMa).
Konnencanus anperuioB (KETOHOB) U COEAMHEHUN € “aKTUBHON METUJIEHOBOW Irpynmoun”
(KueBenarens).

AMHMHOMETWJIMPOBAHUE AJIBJIECTUIOB U KETOHOB M0 MaHHuXy. Peakuus anbaeruoB u
KETOHOB C IIMHKOBBIMH TIPOU3BOIHBIMU CIOXKHBIX 2hupoB (Pedopmatckuii). benzonnosas
KOHJICHCAIUsl apOMATHYECKUX AJIbJETHUJIOB, 00JIaCTh MPUMEHEHUSI U MEXaHU3M PEaKIIUu.
ConpsikeHHOE TTPUCOETMHEHNE SHOJIATOB K O, 3-eHOHaM (peakmust Muxass).

o,-Henaceimennsie anpIeTuabl U KETOHBL. MeETOAbl TMONYYCHHS: KOHJEHCAIUH,
OKHUCJICHHE aJUTMJIOBBIX CUPTOB, U Ap. CompspkeHue KapOOHWIHHOW TPYMIBI C JBOWHON
yIJIEpOA-yIJIEPOAHOM CBA3bI0. Peakumu 1,2- u 1,4-iprucoeuHEHNUsT TUTHHOPTaHUYECKHAX
COCIMHEHUMN, TPUAIKWUIOOPAHOB, MHAIKWI- W JUAPWIKYIPATOB, AMUHOB, IIUAHUCTOTO
BOJOPO/1a, TaJOreHO0POAOB. DNOKCUAUPOBAHUE O, [3-HENPEEIbHBIX KETOHOB IO CBSI3U
C=C.



ConpspkeHHOE TPUCOEAUMHEHUE EHOJSATOB K O, -HempeaenbHbIM anbIeruiaM H
keToHaM. Ero perunocenexktuBHOCTh. KoHneHcanuss mo Mwuxasmo. MexaHu3M peakiuu.
HoHopel u akuentopsl Muxasna. KaramuzaTopbl peakiuu, ee oOpaTuMocTh. Petpo-
peakuus. BpiOop onTumanbHOW KOMOMHAIMM peareHToB. EHaMHMHBI Kak JOHOPBI
Muxasnsa. Tepmuueckas peakuuss Muxasnsgs. OcHoBanuss MaHHUXa UM Apyrue
CUHTETUYECKUE SKBUBAJICHTHI aKLIENTOPOB MuxasJsi.

Peaknuu annenupoBanus. Bapuant PoOuncona. Ilpumenenue B-XJIOPKETOHOB U
ocHOBaHUM ManHuXa. EHaMHHBI B p€aKIUAX aHHEIUPOBAHUS.

Cnupo-aHHETUPOBAHUE YePe3 SMOKCUBI (C MTOMOILBIO UIIUJOB CEPHI).
14. KAPBOHOBBIE KNCJIOTHI.

[lonyyenne kapOOHOBBIX KHCIOT OKHUCIEHHWEM CHHUPTOB, albICTH]IOB, AaJKEHOB,
ankuwi0eH30J0B. ['MIpOIM3 HUTPUIIOB W JIPYTUX TMPOU3BOJHBIX KapOOHOBBIX KHCIIOT.
CuHTE3pl Ha OCHOBE METAUIOOPTaHMYECKUX coeauHeHnii. CHHTE3bl Ha OCHOBE
MajoHOBOTO 3¢upa. [I[poMbllITIEHHOE MOTyYeHUE MyPaBbUHONW U YKCYCHOM KUCIIOT.

Crtpoenne xapOokcwibHOM rpymnmbel. OOpa3oBanue accormaroB. Jlucconumanus
KapOOHOBBIX KHCIIOT, 3aBUCUMOCTb KOHCTAHTBI AUCCOLIMALIMU OT MPUPOJIBI 3aMECTUTEIIEH.
Peaknium ~ kapOOHOBBIX  KHCIIOT. JlexapOokcuinpoBaHue, IAPOJIU3 coJIeH,
rasioreHrpoBanue no ['emmo-Ponbrapay-3enMHCKOMy. DIEKTPOJIU3 cojiell KapOOHOBBIX
kucnot (Konb6e), cunTe3 ankuiopoMu0B U -HOauA0B 1o XyHcaukkepy,Hernpenenbubie
KapOOHOBbIE KHCIIOTBI: aKpHJIOBas, METaKpWJIOBas, OJEUHOBas, dJulauauHoBas. UMx
CBOMCTBA U IpUMEHeHue. HezameHnmble KUPHBIE KUCIIOTHI.

[Ipon3BoHbIE KapOOHOBBIX KHUCJIOT: AHTUIPHUABI, TaJOT€HAHTUIPHUIIBI, CIIOXKHBIC
3(UpBI, aMUJIbI, HUTPUIIBI, COJIU. IX B3aUMHBIE EPEXO/IbI.

lanorenanruapunpl.  [lomydenne ¢ momomiplo  rajmoreHuzoB  (ocdopa,
TUOHWIXJIOpUAA, OoKcanmwixiopuaa. CBoiicTBa rajllOreHaHTMAPUIOB: B3aUMOJEHCTBHUE C
HYKJI€ODUIbHBIMU  peareHTamMu  (Boja, CHOUPTHl, AaMMHUAK, AaMUHBI, THUJIPa3uH,
METaJUI00pTaHuYecKue coeAnHeHus). BocctanoBnenue a0 anbaerugoB (mo Pozenmynay u
KOMIUIEKCHBIMU ~ THUAPUAAMU METAJIOB). B3anmoneiicTBUE TaJlOreHaHTruJIpuioB C
IMa30MeTaHoOM (peakuus ApHATa-OUucTepTa).

Cnoxupie 3¢upel. MeTonpl TMONMyYeHHS: HTepUBUKAIUS KapOOHOBBIX KHCJIOT
(MexaHu3M), aUIMPOBAHUE CIUPTOB U AJIKOTOJISITOB allMJITaJIOTeHUIAMU U aHTUJPUAaMHU,
ANKAJIMPOBAHUE KapOOKCUJIAaT-aHHMOHOB, PEAKLIHMH KHUCIOT C JAMA30METaHOM, aJKOTOJIW3
HUTpWIOB. JlakTOHBI W MeToabsl X cuHTe3a. CuHTe3 opTod(hupoB. Peakiuu CIOXHBIX
a¢upoB: TUApoIH3 (MEXaHW3M KHCIOTHOTO W OCHOBHOTO KaTalih3a), aMMOHOJIU3,
nepesTepuduKaIus, peakiiui ¢ MeTAITIOOPTAaHUYECKUMHE COSTMHEHUSMH, BOCCTAHOBJICHUE
JI0 CIIUPTOB U abAETUIOB.

AHruapuasl. MeToasl MOAy4YeHU: AErUApaTalns KACIOT € IMOMOIIBK MEHTOKCHIA
dochopa wu (drameBoro aHTUAPUIA; AIMIMPOBAHUE COJNEH KapOOHOBBIX KHCIIOT
XJIOpaHTuApuaAaMu. Peakuyuu aHrugpuaoB KUCIIOT.

Kerensl. [Ionyyenue, CBOMCTBA M IPUMEHECHUE B KAYECTBE alMJIMPYIOIIMX areHTOB.
Hutpuibl. MeToabl OdyYeHHs : AeTHapaTanus aMuaoB Kucaot (¢ momombio P20s, SOCIy,
POCIs3), ankunmpoBaHwe aMOWJICHTHOTO IIMAHWI-WOHA (MCIIOJIB30BaHHE MEXK(a3HOTO
kaTtann3a). CBOICTBa HUTPUIIOB: TUJIPOJIM3, BOCCTAHOBIICHHE KOMIUIEKCHBIMU THUAPHUIAMU



METAJIJIOB JI0 aMUHOB U aJIbJIETU/IOB, B3aUMOJICUCTBHE CO CIUPTaMHU, aMHUHaMU (CHUHTE3
aMUJIMHOB), MarHUW- U TUTUHOPTAHUYECKUMU COCAUHEHUSIMMU.

AMunpl. MeTtoabl TONy4YeHHUs: alUIMpPOBaAaHME aMMHaka M aMHHOB, TMHPOJIN3
KapOOKCWJIATOB aMMOHHMS, CHHTE€3 U3 HUTPUJIOB, U30MEpHU3alUsi OKCMMOB 1Mo bekmany.
CuHTE3 UMKIMYECKHMX aMUJO0B - JIaKTamoB. CBOWCTBA: TUIAPOJIN3, BOCCTAHOBJIEHUE 0
amuHoOB. Jlermaparauus amunoB. IleperpynnupoBku ['opmana u Kypuwmyca. Ilonsarue o
CEKCTETHBIX MEPErpyNIMUPOBKAX.

CnoxnorpupHas kougeHcauusi Kisitzena. Mexanusm peakuuu. IlepexpecTHas
KOHJICHCAIUsl CJIOXKHBIX A(PuUpoB ¢ 3dupamMu IIaBeIeBON, YroJbHOM KUCIOT WM C
aupamMu apoMaTHIECKUX KUCIOT. BHYTpUMONeKysipHas KOHAEHCAIMS CIOXKHBIX Y(PUpPOB
JIBYXOCHOBHBIX KUCIIOT no Jlukmany. KoHjeHcalusi KETOHOB CO CIIOXKHBIMU dpUpaMu Kak
meron cuHte3a 1,3-aukeToHoB. CHHTE3bl C allETOYKCYCHBIM 3(GHUpPOM. ANMIOWHOBAS
KOHJIEHCAIUsl CIOXKHBIX 3¢upoB. [Ipumenenue tpumerwnxiopcusiana. CHHTE3BI C
MaJIOHOBBIM M alleTOYKCYCHBIMU d(UpaMHU: TIOJTydeHUE KapOOHOBBIX KUCIOT U KETOHOB.
CuHTe3 U CBOICTBA OPraHUYECKHX IMPOUZBOAHBIX YIOJbHOM KHUCIOTBI — 23(HUPOB,
XJIOp3HUPOB, KapOaMaToB. I'yanumus, ero OCHOBHOCTb. KcanToreHnarsr.
['eTepokymysneHbl: wu301MaHaThl (MOJdydeHUe), KapOoauumunbl. HWx cBoiicTBa U
UCITIOJI30BaHME B cMHTe3e. CUHTE3 U30I[MaHATOB.

JIByXOCHOBHBIC ~ KapOOHOBBIE  KHCIOTBHL. MeETOABl  CHUHTE3a:  OKHCIMTEIbHOE
paciierieHie MUKJIOATKEHOB U IIMKINYECKUX KETOHOB, OKHCIICHUE MOJUAIKUIOECH30JI0B U
KOHJICHCUPOBAaHHBIX apOMaTUYECKUX COeNUHEHUN. [ TaBHbIE MPEICTABUTENN: IIaBEIEBAs,
MaJIOHOBasl, STHTaApHas, aluIUHOBAs, (raneBas, TepedTaneBas KUCIOTHL. [IpoMblliuieHHbIE
METOABI MOJTYUYECHHUS.

OcoOeHHOCTH TIOBEICHMs I11aBEJIEBOM M MaJIOHOBOW KHCJOT. JMdTWIOKCanaTr B
CloXHO(pUpHON KOHAeHcaruu. JlekapOOKCHIMpOBaHUE MAaJOHOBOM KHUCIOTHI U €€
UCIIOJIb30BaHUE B KOHAeHcanusax ¢ anpaerugamu (KHeBenarens). ManoHOBBIM 3dup U
CUHTE3bl HA €T0 OCHOBE: AIKUJIMPOBAHNE HATPUEBOTO MPOU3BOJHOTO AIKUITAIION€HUIAMHU
U aknentopamu Muxasnd. JlekapOokcunupoBaHue MPOU3BOAHBIX MAJOHOBOTO 3(dupa B
NPUCYTCTBUU HYyKiIeopmibHOTO Katanusatopa (Meron Kpamuo). Anruapun sHTapHOM
KHUCJIOTBI M €ro KOHJIeHcauus ¢ apoMatudeckumu anpaerugamu (Ilepkun). CyKunHUMUL,
N-OpOMCYKIIMHMMHJI, €r0 TpPUMEHEHHWE B CHUHTe3e. AJUNUHOBAsS KHUCJIOTa, €€
MpakTU4YecKoe  mpuMeHeHue (HaiioH).  BHyTpumonekymnspHas  CIoKHOIpUpPHAs
koHjeHcarus ([Jukman). AmuionnoBas KoHAeHcaus 3QpupoB AMKapOOHOBBIX KUCIOT KaK
METOJ] CUHTE3a CPEAHUX LIUKJIOB U MAaKPOLIMKJIIOB.

[TpoMbITTIEHHBIE METOIBI TTONTy4YeHUsT (TaneBoi U TepedraneBoi KUciIoT, (TaaeBoro
anruapuaa. dOranuMua: ero nojiydeHue, MPUMEHEHUE B CUHTE3€ MEPBUYHBIX aMUHOB U
JUTSL CO3JIaHUsl 3aLUThI IEPBUYHON AaMUHO-TPYIIIIHI.

o, B-HenacwleHHbie TBYXOCHOBHBIE KHCIIOTBI, METO/IBI X CHHTE3A: JAeTUapaTamus [3-
TUAPOKCUKUIIOT, KOoHAeHcauuu [lepkuHa (CHHTE3 KOPUYHBIX KUCIOT) W KHeBeHarens,
peakuus Butura. CBoiicTBa o,[3-HEHACHIIIICHHBIC JIBYXOCHOBHBIX KHCJIOT: PEaKIHH
npucoeAuHeHus o aBoMHoU cBsizu C=C (Bkitouas peakuuio Muxasns), uzoMepusanus
MaJICMHOBOM ©  (QymMapoBod KUCIOT. CTepeoxXxuMusi TPUCOCTUHEHUS TajioreHa |
ruapokcuirpoBanus o [lpunexaeBy (mepkucioTsl) u no Baruepy (mepmanrasar).



Bpomo- 1 mononakToHU3aUUs HEMpeAeNbHbIX KapOOHOBBIX KHCIOT B IPHUCYTCTBHU
OCHOBAHHSI.

ManenHoBbI aHTUAPU], alleTUJICHIMKApOOHOBAsI KUCIOTA U €€ AUMETHIIOBBIN 3Qup
KaK JTUEHOMUIIBI.

15. HUTPOCOEIUHEHMUAI.

AnudaTuyeckuen — apoMaTHYecKHe  HUTpocoenuHeHud. VX  monydyeHwe — u3
ANKWITaJOTeHU0B (aMOUACHTHBIA XapakTep HUTPUT-UOHA) U HUTPOBAHUEM AaApPEHOB.
CtpoeHne HUTPO-TPYIIIbI (ME30MEPHS).

CH-KucnotHocts M TayTOMEpUsi HUTPOAJIKAHOB. BoccTaHoBleHHWE B aMUHBI.
HuTpoHOBbIE KUCIOTH M MPUMEHEHHE MX COJIel B KOHJEHCAlMU C anbjaerugamu (AHpH).
BoccranoBienne HUITpOApEHOB B KUCIION U 1eI0YHOM cpenie. [IpoMexxyTouHble MpOaYKThI
BOCCTAHOBJICHUSI HUTPOTPYIIIbl (HUTPO30COECAUHEHHUS, apUITHAPOKCUIAMUHBI, A30KCH-,

azo-, ruapazocoequHeHus1).  CeJIeKTUBHOE  BOCCTAHOBJIEHHWE  HUTPOIPYIIBI B
OUHUTpOoapeHax. beH3nInHoBas eperpyninupoBKa.
16. AMMUHBI.

Knaccuduxanys amuHoB. MeTObI MOMYyYECHHS: aJTKWIMPOBAHHE aMMHUAaKa U aMHUHOB
no [opmany, dramumuna xamus (['abpudap), BOCCTAaHOBJICHWE Aa30TCOACPIKAIIMX
IPOU3BOHBIX KApOOHWIIBHBIX COCAMHEHUM U KapOOHOBBIX KHCIOT, HUTPOCOEIUHCHHI,
HUTpwiIoB. IleperpynnupoBku amMugoB © a3ujaoB KapOoHOBbIX kucioT (I'odmana,
Kypuuyc). BoccranoButenbHoe aMUHUpPOBAHHE KETOHOB, B TOM uucie mo Jlehkapry
(B3auMoieiiCTBHE KETOHOB C (POPMHATOM aMMOHUS).

AmuHBI Kak ocHoBaHUSl. CpaBHEHHE OCHOBHBIX CBOMCTB anu(paTUYeCKUX U
apoMaTUYEeCKUX AaMHUHOB. BiusHME Ha OCHOBHOCTH AaMHHOB 3aMECTUTENEH B
apoMaTU4YecKoM siipe. AJIKWIMPOBAaHWE U  AalJIMPOBAaHUE AaMHUHOB. TepMHUYecKoe
pa3NoKeHUe THAPOKCUIOB TeTpaankuiamMMoHuss mno [odmany. Wnentudukauus u
pasfeieHue  TEPBUYHBIX, BTOPUYHBIX W  TPETHYHBIX AaMHHOB C  ITOMOIIBIO
6ensoincynbdoxiopuna (mpoda Xuncoepra). Cynbbamuaneie mnpenapatbl.OKUCIECHUE U
raJIoreHupoBaHue aMuHOB. [loydyeHre H30HUTPUIIOB, UX BOCCTAHOBJICHHE U TUAPOIH3.
Peakiuu snextpoduibHOro 3aMenieHuss B 0€H30JbHOM KOJbIIE apOMATHYECKUX aMHHOB:
raJIOTeHUpPOBaHUE, CyIb(UPOBaHUE, HUTPOBAHME, AIMJIMPOBAHUE, (HOPMIIMPOBAHUE.
3ammuTa aMUHOTPYIIIIBIL.

B3anmopelicTBrue nepBUYHBIX, BTOPUYHBIX U TPETUYHBIX AMUHOB C a30TUCTOM KUCIOTOM.
17. IMA30OCOEJINHEHMU/AI.

ApomaTuyeckue  IUa30COoeIMHEHUs.  Peakiuum  [IMAa30TUPOBAHUS  NEPBUYHBIX
apoOMaTUYECKUX aMHHOB. YCJIOBUSl TUa30THPOBAHUS B 3aBUCUMOCTH OT CTPOCHHS aMHHA.
Mexanusm, npupoaa HUTpo3upyromiero areHta. CTpoeHME M YCTOMYMBOCTH COJIEH
nuaszonusi. Terpadropobopatel u rekcadTopodocharsl apeHanazoHus. CraOWIbHBIC
KOBaJICHTHbIE ()OpMBI AHa30coeAuHEeHU. KucIoTHO-OCHOBHBIE PAaBHOBECHSI C y4acTHUEM
KaTHOHA apeH/IMa30HUs.

Peakuyu apomMaTHyecKUMX [MAa30COCIMHEHUW C BBIACJICHUEM a30Ta: 3aMeEHa
JIMA30TPYIIbl HA TUIPOKCUIIBbHYIO-, IIHaHO-, HUTporpytmy, ¢Grop (Illuman)-, xnop, 6pom,
noa, u Bojgopon. Cunre3 OumapwioB no ['omOepry. CuHTE3 MeTaJLIOOPTaHUYECKUX
coenunenuii (HecmesiHoB).



Peakuiuu  nuaszocoeguHeHuiit 0€3  BBIJCICHUS  a30Ta: BOCCTAHOBICHUE 10
apWITHIPa3MHOB, a30CcoueTaHue. A30COUYeTaHHWE KaK PeaKlus 3IEKTPOPUIBLHOTO
3amenieHus. A30- U IMa30COCTAaBISIONINE, YCIOBUSI COUETAHUSI C aMUHAMU U (PEHOJIAMHU.
A3zokpacurenu, pH-unaukaTopsl.

Peakiiuu HykiaeopuabHOTO 3amenieHuss B OCH30JIbHOM KOJIbIIE, aKTUBUPOBAHHOM
JTAA30TPYIIIOMN.

HuazomeTan, ero crtpoeHue (cTpykrypHoe poactBo ¢ NO). Ilomydyenue u3z N-
HUTp030-N-MeTunmoueBunbl. Peaknius ¢ HO-kucnoramu, KeToHaMU U XJIOPaHTUAPUIAMU
KapOOHOBBIX KHCJIOT. Peakmus ApHarta-Alicrepra, NeperpynnupoBKa JIUa30KETOHOB
(Bonwd).

19. ®EHOJIbI.

Metoasl moniydeHus: (PEHOJIOB U3 apeHCYIb(POKUCIOT (IIEJIOYHOE IIJIABJICHUE),
apwIrajJoreHuIoB, cojie apeHauazoHus. [lomydeHue QeHosa B MPOMBIIUIEHHOCTH U3
KyMoJ1a (M30mponmiOeH301a).

®enonpl kak HO-kuCIOTHI, BIMSIHUE 3aMecTUTENed Ha KHUCIOTHOCTH (DEHOJIOB.
AMOuneHTHbIH xapakTep (eHonsaT-uoHoB. C- u  O-ankunupoBaHue (HEHOISATOB.
[TomyueHne mpoOCTHIX U CIOKHBIX 3PUPOB (HEHOIOB.

Peakiiuu »snekTpodmibHOTO 3aMelieHuss B apOMAaTHUYECKOM KOJbIle (PEHOJIOB:
rajoreHupoBaHue, HUTPOBaHUE, CyJIb(QUpoBaHUE, HHUTPO3UPOBAHUE, AJTKUIUPOBAHUE,
aipuiMpoBanue, ¢gopMunupoBanue. @Dtaneunsl: ¢penHondramenHn u  GayopecieuH.
KapO6oxkcunupoBanue mienouHsix cosieid genosno no KonpOe (moiyueHue caauiioBOR
kucioTel). GopmunupoBanue ¢enono no Peiimepy-Tumany (CaMIMIIOBBIM aJIbJECTUT).
[IpeBpaiienne ammuiIoBbIX 3PUPOB (PEHOIOB B aUTUI(EHONBl KaKk IPUMEpP TePMUUYECKOU
[3,3]-curmarponnoii neperpynmnupoBku (Kisiizen).

[lonsiThe 0 MHOTrOaTOMHBIX (eHoNax (MUPOKATEeXUH, PE30PIUH, TUAPOXHHOH,
UPOTajIo, (HJIOPOTITIOIHH).

Oxucnenue (enomnos. [lonydyenue o- u n-6€H30XMHOHOB, aHTpaxuHOHA. OKHCIIEHUE
9,10-muruapokcruanTpaiieHa (aHTPAruIpPOXUHOHA) KHUCIOPOJAOM KakK IIpUMEp EHOBOU
pEeaKIUu: MPOMBIIIJIEHHOE MMOJIYyYE€HHE IEPEKUCH BOIOPOIa. ApPOKCUIBHBIE PaJIUKAIbI.
XWUMUYECKHE CBOWCTBA XWHOHOB: peakiuu 1,4-MpUCOCAUHEHUS, B3aUMOJCUCTBUE C
TUAPOKCUIIAMUHOM, (DOTOXMMHYECKOE alluJIUpOBaHNE. XUHTHAPOH KaK MPUMEDP JOHOPHO-
aKIENITOPHOTO  KOMILJIEKca (KOMIUIEKC ‘‘c  mepeHocoM  3apsaa’). CeMHXUHOH.
Hcnonw3oBanue TETPaxJIOpOECH30XUHOHA (xJ1opaHuIa) u 2,3-nuxiop-5,6-
munnano6en3oxuaona (DDQ) B kauecTBe oKUCIUTENEH U JETHAPUPYIOMINX PEareHTOB.

20. IUKJIOAJIKAHBI (AJIMIUKJIBI) U UX TPOU3BO/IHBIE.

Knaccupukanusa anuuukioB. ODHEpPrus HANpsSOKEHUS B aJUIUKIAX U €€
KOJIMYECTBEHHAs] OIIEHKA HAa OCHOBAHUM CpPaBHEHMSI TEIUIOT OOpa30BaHUA U TEIUIOT
CrOpaHusi UHMKJIOAJKAHOB M COOTBETCTBYIOIIMX AQJIKAHOB. THUIBI HANpsSKEHUS B
HMKJIOaJKaHax (yrjioBoe, TOPCUOHHOE, TPAHCAHHYJISIPHOE) U MOAPA3/EICHUE ATUIUKIIOB
Ha Malible, CPEITHUE U MAKPOLUKIIBIL.

CrpoeHue UUMKIONpOMNAaHa, UUKIOOyTaHA, UUKJIONEHTaHA M  I[MKIOTeKCaHa.
Kondhopmarmonas moaABMKHOCTH IUKJIOTIEHTaHa (TICEBIOBPAIIICHHE).

Kondopmaimonnsiii aHaiu3 HUKIOTEKCaHA. AKCHAJIbHbIE U IKBAaTOPUAIIbHBIC CBA3U B
KpecinooOpasHoit  koHdbopMmamuu  IUKIorekcaHa.  KoHdopMmepbl  IUKIOTreKcaHa



(xpecnoBugHas u TBUCT-(hopma). KoHpopmannn MOHO- U IU3aMENIEHHBIX MPOU3BOIHBIX
LMKJIOTEKCaHa.

Brnusaue koHpOpManMoOHHOTO TOJNOXKEHUS (YHKIIMOHAIBHBIX TPYNI Ha HX
PEaKLMOHHYIO  CIOCOOHOCTh:  pEeakUuMd  3aMEUICHHUs, OTILIEIUICHUS, OKHCIICHHS.
Oco0eHHOCTH CBOMCTB COCTMHEHUN CO CPEIHUM Pa3MepOM IHKIIA.

Kondopmanmonsie 0cOOEHHOCTH IIUKIOTE€KCEeHa.

Metoapl CUHTE3a ITUKIONpPOIaHa, IUKIO0yTaHa U UX MPOU3BOIHBIX. OCOOEHHOCTH
XUMUYECKUX CBOWCTB COCIMHEHUHN C TPEXWICHHBIM IUKIOM. CUHTE3 COCIMHEHUH psija
IMKJIONEHTaHA W IMKJIOrekcaHa. Peakiuu pacimiupeHuss W CYKEHHS ULUKJIA TpU
JI€3aMUHUPOBAHUU TIEPBUYHBIX aMUHOB (JlembsHoB). CnenuanbHble METOIbl CHHTE3a
COCIMHEHUN CO CPEHUM pa3MepoM IHKJIa (AIMJIOMHOBAsI KOHACHCAIMS, KOHICHCAIIUS
JTUHUTPUIIOB, oiuromepusanus 1,3-0yraaueHa).

bunuknuueckue  coelMHEHUs ~HAa ~ NpUMEpax I[UC- W TPaHC-JICKAJIUHOB.
[Tonmumuknuueckue coeuHEHUs], CIUpaHbl. 3anpet bpenra 115 MOCTUKOBBIX CUCTEM (THUIA
HOopOopHeHa). [loHsTHE 0 KapKacHBIX YIJIEBOJOPOJax Ha MpUMEpax ajaMaHTaHa, KyOaHa,
TeTpadapana. [IoHsaTHE 0 KaTeHaHaX U poTaKCaHax.

21. TETEPOIIUKIMYMECKUE COEJIUHEHMUAI.

Knaccudukaiuys reTeponukioB, WX pojb B NPHUPOJE M B Pa3IMYHBIX 00JIACTIX
IPOU3BOJCTBA.

[IaTHuneHHble TETEPOLUMKIBI C OJAHUM TeTepoaToMoM: (ypaH, THO(PEH, MHUPPOIL.

Cunres u3 1,4-gukapO6onnbHbiX coequuennit (ITaans-Kuaopp).
ApOMaTHUYHOCTh MATUYICHHBIX T€TEPOLMKIOB. Peakinu 31eKTpoQHIbHOTO 3aMeIIeHUs B
NSTUWICHHBIX ~ apOMATHYECKUX  TEeTepOIUKIax:  HUTPOBaHHE,  CYIb(UpOBaHUE,
raJloreHupoBanue, GopMUIMpoBaHUe, anuiaupoBanue. OpueHTalus 3IAEKTPOYHUIBHOTO
3amenieHus U ee oOwsicHeHue. [Iuppon kak NH-kuciota. Iluppon-kanuit u nuppos-
MarHvil TajJoreHuJbl, WX PEAKIUU C INEKTPOoQUIbHBIMU peareHTaMu. [luppon kak
CTpyKTypHas eaunHuna nophupuHoB. [loHsTHE O CTpOEHMHM W OMOXMMUYECKON pPOIU
XJIOpodHIIIa ¥ TeMOTI00HMHA.

Nupon. CuHTE3 MPOU3BOJHBIX MHAOJA U3 apWITHAPa3UHOB U KETOHOB 1o duiepy.
Mexanu3m peakuuu. Peakuuu >IeKTpOPUIBHOTO 3aMEIICHHS B MHUPPOJIBHOM KOJBIE
WHJI0JIa: HUTpPOBaHUE, (POPMUIMpPOBAHUE, TaJOTEHUPOBAHHE, AaMUHOMETHIMPOBAHUE II0
Mannuxy. OOpa3zoBaHHE€ METAUIMUYECKUX TMPOU3BOAHBIX (MHAOJ-HATPUM W UHJIOJ-
MarHuiraaoreauasl). ['uapokcumuaoel B npupoae. Muauro.

[IlecTuusieHHbIE apOMATHYECKUE TE€TEPOLUKIIBI C OJJHUM T'e€TEpPOaTOMOM: MUPUAUH U
xuHONMH. [IupuanH. ApoMartndeckuid XapakTep NUPUIMHA, CPABHEHHE C MUPPOJIOM U
OocHzonoMm. IlupumamH kak ocHoBaHWe. Peaknum ¢ ranoreHajgkaHaMu. Peaknmw
MEKTPOOUIBHOTO  3aMElIeHWs B  NHPUJAWHE:.  HUTpPOBaHUE, CylbdupoBaHme,
rajorenupoBanue. N-OKHCh NMHUPUJIMHA U €€ KCIOJb30BaHWE B PEAKIMM HUTPOBAHMS.
[TonBMXHOCTH aTOMa TajJoreHa B MUPUANHOBOM SJIPE B PEAKIUAX C HYKJIeo(DrIaMu.

CuHTe3 XMHOJMHA U 3aMEIIEHHBIX XUHOJIMHOB U3 aHWINHOB 1o Ckpayny u [{eGHepy-
Mwutepy. XMHOIMH Kak OCHOBaHWE. B3amMoJelCcTBHE XWMHOJWHA C TaJlOreHaJIKaHaAMM.
Peakuuu >1neKTpoPUIBLHOTO 3aMEIlleHHs] B XMHOJWHE: HUTpPOBaHUE, Cylb(pupoBaHUE U
rajioreHupoBaHUE.



HyxkneodunbHoe 3amenieHne aTOMOB BOJOPO/ia B MUPUIUHE U XUHOJIMHE B PEAKIIUAX
C aMHUJIOM HATpHsl, TUIPOKCUIOM KIS U PEHUIUTUTHEM.
Tayromepus 2- v 4-TUAPOKCUNUPUAMHOB M —XUHOIUHOB. [IpOTOHHAs NOABUKHOCTH
aTOMOB BOJIOPOJAa B METWJIBHBIX TIpynnax 2- U 4-MEeTWINMUPUAUHOB U —XUHOJIWHOB. 2-
MeTunnupuauHbl U —XUHOJIMHBI KAaK METHJIEHOBBIE KOMIIOHEHTHI B KOHICHCAIUAX C
aJbJETuIaMHU.

22. ITPUPOJHBIE COEINMHEHUAA.

Momnocaxapunbl. Knaccudukaruss u crepeoxumusi. TeTpo3bl, MEHTO3bI U T'€KCO3BI.
Anbno3sl U keTo3bl. CTepeoxumusi anpao3 B npoekuuax Puiiepa u Xesopra. [nokosa.

[uknnueckue mosyaneTaibHble (POPMBI TITIOKO3bI: TITFOKOMUPAHO3BI U —(PypaHO3bI.
Anomepbl. Mytaportanusi. CHHTE3 MPOCTHIX U CI0XKHBIX d(PUPOB TIOKO3bI. [ TMKo3u1Has
TUJIPOKCUIIbHAS TPYIIA, OHITHE O TITUKO3U1aX.

Jlucaxapuasl  HAa ~ TpUMEpax  MalbTO3bl,  MEIOOMO3bI W (PPYKTO3HL.
BoccranaBnuBarIme U HEBOCCTAaHABIWBAKOIINE aucaxapuibl. [ToHATHE O NMUKIMYECKHUX
oMrocaxapujax Ha  NpuMepe  IUKIOACKCTpUHOB.  COeAUHEHUS  BKIIFOYCHUS
IIUKJIOJCKCTPHUHOB.

[Tonmucaxapuapl: Kpaxmall, IEJUTI0N03a, XHWTHH. [IOHATHE O CTPOGHHUU OTHX
OMOTOIMMEPOB.

Tepnensi, TeprieHonpl. [loHATHE 00 OCHOBHBIX dTamax OwocuHTe3a. Yuactue KoA
u ATO.

Crepounbl Kak MPOU3BOAHBIE MEPrUAPOLUKIONECHTaHOPEHAHTPEHA. AHAPOTEHbBI
(C19), octporenbr (Cig), TOpMOHBI KOpbl  Hamanmo4eyHukoB (Cp1  TIOKO- U
MUHEPATOKOPTUKOUIB). [IoHATHE O paznuyusIX B UX CTPOCHUU U (QYHKIIUU B OPraHU3ME
(6e3 TouHBIX hopMyII).

23. ICITIOJIB3OBAHMUE 3AHIUTHBIX I'PYIIII B OPTAHUYECKOM
CHUHTE3E.

3amura C-H-cBszeit B ankuHaX, €€ NPUMEHEHHE B CHUHTE3aX AW- M TOJHHHOB

(I'mazep, Kagpo-Xoakeuu). CUHTE3BI HA OCHOBE 3-OpOMITPOHOIOBOM KHUCIOTHI.

3amura  cnuptoBod  HO-rpynmel.  3ammrTHble  Tpynmbl:  O€H3WIbHAs,  II-
METOKCUOCH3UJIbHAS, TPUTWIbHAS, JU(T-METOKCH)TPUTUIIbHAS, TPUMETHUICHIMIbHASL,
TPET-Oy THIUMETUIICHITUITbHAS, TETparuaponupaHuIbHas, 4-meTokcu-5,6-
TUTUAPONUPAHUIIBHAS, 3-0EH30MIIMPOTMOHUITbHAS.

3amura HO-Tpynmel B TVIMKONAX:  W3OMPONMUIUICHOBAas, OCH3WIHICHOBAS,
STWIIUJICHOBAs 3amuTHBIC Tpynmbl. [{uknnueckne kapOonatsl. 3amwmra HO-Tpynmer B
¢deHonax: MeTWUIIOBBIC, TPET-OYTUIIOBBIC, TETPATHAPONHPAHUIIOBBIC, (EHAIETUIOBHIC,
TPUMETHWICUIWIOBBIE 3GUpsl  (HEHONOB. METHIEHINOKCH-3aIUTHAS ~TPyNma  Jyis
JIBYXaTOMHBIX (DEHOJIOB.

3amuTa KapOOHUJIBHOW TPYNIIBI B albJErUaX U KETOHAX: IUKIMYECKUE alleTalu U
tuoaneranu. CeleKkTUBHAs 3allUTa OJHON M3 HEPABHOLICHHBIX KAapOOHWIBHBIX TPYMI B
MOJIEKYJIE.

3amuTa KapOOKCWIBHOM Tpynmbl: OEH3WIOBBIE U M-METOKCHUOECH3UIIOBBIE
3(upsl.

3amMTa aMUHOTPYNIbl.  3alIUTHBIE  TPYNIbl:  alleTWibHAasg, (TajousbHas,
CYKLIIMHOWJIbHAS, —OCH3WIOKCUKAapOOHWIbHAsA, TpeT-OyTuinokcukapoonunbHas (Boc).



[Ipumenenue OeH3oaCyabdoXIOpUAa U OEH3AIbAEIUAa A 3alUThl AMUHOTPYIIIBI U €€

Moau(DUKAIIUH.
3amuTa THOJBHOU IpyNMnbl (OEH3WIbHAS, T-METOKCUOCH3UIIbHAS ).
[lonstue o (¢oToynansieMplX 3allUTHBIX Tpynmax Ha IpUMeEpe 1-(2-

HUTpodeHun )yTananona-1,2.

YcinoBusi BBeIGHUSI U YAAJICHUS 3alUTHBIX TPYII, YCTOWYHBOCTh UX K JIEHCTBHUIO
pa3IMYHBIX pPEareHTOB (KUCIOT, OCHOBAHWM, OKHCIUTENEH, BOCCTAHOBHUTENEH M Jp.).
Crparterust UCHIOIB30BaHUS 3AIIUTHBIX TPYMI: MPUHIIUIIBI OPTOrOHATBHON CTAOMILHOCTH
Y MOJAYJIMPOBAHHOM JTAOUIILHOCTH.

24. ACTOYHUKHN UHOOPMAIIUMA 11O OPTAHMYECKOI XUMHWMN.

PedepatuBubie xypHansl: PX Xumusa, Chemical Abstracts. Pacnonoxxenue
MHPOPMAINH B 3TUX XKypHAIaX, yka3zaTelau. MeToarKa MoucKa Hy)KHOW WH(OpMaIIUH.

CrpaBOYHMK TIO METOJaM CHHTE3a W CBOWCTBAM OPraHUYECKUX COEIWHEHUH
“Beilstein”. [IpuHIHIBI pacmoNOKEHUSI MaTepualia B CIPaBOYHHKE. MeETOIuKa TIOMCKa
HY>KHOU WH(pOpMAIIUH.
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