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1. O01wue moJI0KEHNS

[IpueM BCTYNUTENBHBIX WCIBITAHUM periiaMeHTupoBan [lpaBunamu npuema Ha
oOyueHue 10 00pa3oBaTeNbHBIM MPOTrpaMMaM BBICIIErO O0pa3oBaHUS — MpPOrpaMMaM
MOATOTOBKM HAYYHBIX W HAay4HO-TIEJarOTMYECKUX KaJpoB B acnupaHType (eaepaabHOro
TOCYJapCTBEHHOTO OIO/DKETHOTO 00pa3oBaTENbHOIO YUPEKICHHST BBICIIETO 0Opa3oBaHHS
«Poccuiickuii rocyaapctBeHHbI yHuBepcuTeT WM. A.H. Koceirmna (Texnomoruu. Jlu3zaiiH.
HckyccTBO)».

2. ConepraHue U CTPYKTypa BCTYIUTEIBHOIO 3K3aMeHa

DK3aMeHaIMOHHbIC OUEeThl (DOPMHUPYIOTCS U3 MEPEYHS BOMPOCOB, MPEICTABICHHBIX B
[porpaMMe BCTYNUTEIHHOTO UCIBITAHUS.

Kaxxapiii sKx3aMeHallnOHHBIN OUIIET BKIIIOYAeT 2 BOIIpoca.

Bpewms BeinonaHenust padotel — 60 MUHYT.

3. Llenu BCTYNMUTENBHBIX UCTIBITAHUI

BrisBiienne crnenuanbHBIX 3HAHWM, MOJYYEHHBIX B IPOIECCE IMOJYYEHUS BBICIIETO
o0Opa3oBaHMs B CrHelHanuTeTe U(WJIM) MarucrpaType, HaydyHOro MOTEHIHUana U OObEKTHUBHOMN
OIICHKU CITOCOOHOCTH JIMII, MTOCTYTAOIINX B ACTIUPAHTYPY.

4, KpI/ITepI/II/I BBICTABJICHUA OLICHOK I10 PE3YJIbTATaM BBIIIOJIHCHUSA 3K3aMCHAIIMOHHBIX Sa,I(aHI/Iﬁ 10
crnenuaabHOM JUCIUTIINHE

MaxkcruManbHOE KOJIMYECTBO OaJIOB 32 BCTYNMUTENbHbIE HcnibiTanus — 100 Ganos
MuHuMaibHOE KOJMYECTBO OalljioB, MOATBEP)KIAIOIIEE YCIEUIHOE MPOXO0XKJIECHUE
BCTYNUTEIBHOTO UCTIbITaHus — 50 OannoB

KPUTEPUU OLHEHUBAHUS BAJLJI
JaH monHbBIN, pa3BEPHYTHI OTBET Ha IIOCTABIECHHBIH BOMPOC, TOKa3aHa 95-100
COBOKYITHOCTh OCO3HAHHBIX 3HaHMH 00 O0O0beKTe, MPOSABIAIOIIAACA B
CBOOOJTHOM OpMEHTHPOBAHUH TOHSATHIMH, YMEHUHU BBIJIENATH CYIIECTBEHHBIC
U HECYIIECTBEHHBIE €r0 MPU3HAKH, MPUYMHHO-CJIEJCTBEHHBIE CBS3U. 3HaHME
00 00BEeKTe AEMOHCTpUPYETCs Ha (OHE MOHMMAHHUS €r0 B CHCTEME JTaHHOU
HAYKU M MEKAWCIHMIUTMHAPHBIX CBs3ei. OTBET (hopMynupyercss B TEpMHHAX
HAayKW, W3JIO)KEH JIMTEPaTypHBIM  SI3BIKOM, JIOTWYEH, JIOKa3aTelieH,
JE€MOHCTPHPYET aBTOPCKYIO O3HIIHUIO.
Jlan TONHBIN, pa3BEPHYTHIH OTBET HA IIOCTABIEHHBIM BONPOC, IOKa3aHa 85-94
COBOKYITHOCTh OCO3HAaHHBIX 3HAaHHWHA 00 OOBEKTe, JOKa3aTeIbHO PACKPBITHI
OCHOBHBIE TIOJIO)KEHHSI TEMbl; B OTBETE IMPOCIEKHUBAETCA 4ETKasi CTPYKTYpa,
JIOTHYECKas TOCIEN0BATEIbHOCTh, OTPAXKAIOMIAs CYIIHOCTh PAaCKPBIBAEMBIX
MOHATHUH, TeopuH, siBJeHUN. 3HaHUEe 00 O0BEKTE JAEMOHCTpUpYeTcs Ha (oHe
MOHWMAaHMsI €r0 B CHCTEME NAHHOW HAYKH M MEXIUCIUIUTMHAPHBIX CBS3EH.
OTBeT W3J0XKEH JUTEPATypHBIM SI3BIKOM B TEPMHHAX HaykKh. MoryT OBITh
JOMYLIeHbl  HEeNO4Y€Thl B ONpENeNeHHMH  MOHSATHH,  MCIpaBJICHHBIC
CaMOCTOSITEITFHO B TIPOIIECCE OTBETA.
JlaH TIONHBIA, pa3BEPHYTHIH OTBET Ha IIOCTABJICHHBIH BOIPOC, IOKAa3aHO 76-84
YMEHHUE BBIJICTUTH CYIIECTBEHHBIC M HECYIECTBEHHBIE MPU3HAKH, TPHYUHHO-
creAcTBeHHBIE CBs3U. OTBET YETKO CTPYKTYPHPOBAH, JIOTHYEH, H3II0KEH
JUTEPAaTYPHBIM _SI3bIKOM B TEPMHHAX HayKH. Morytr OBITh JOMYIIEHBI




HEe04EThl M HE3HAYMTENbHbIE OLIMOKM, HCIPAaBIEHHBIE CAMOCTOSTEIBHO B
Ipoliecce OTBETA.

JlaH MONHBIM, HO HEJOCTaTOYHO IMOCJIEAOBATENbHbIH OTBET HA MOCTABJICHHBIH 65-75
BONPOC, HO MpPH OSTOM [OKa3aHO YMEHHUE BBIACIUTH CYIIECTBECHHBIE H
HECYILIECTBCHHbIE IPU3HAKM W [PUYUHHO-CIEACTBEHHbIE CBA3M. OTBeT
JOTHYEH M W3J0XKEH B TePMHHAX HayKu. JlomymieHbl OMIMOKH B PAaCKpPBITUU
HNOHATHUH, ynorpeOieHuu TepMuHoOB. PeueBoe oopmiieHue TpedyeT monpasox,
KOPPEKIIHH.

JlaH HemoJHbBI OTBET, JIOTMKAa M I0CIEI0BaTEIbHOCTh HM3JI0KEHUS HMEIOT 50-64
CYIIECTBEHHBIC HapymieHus. JlonmymieHnsl rpy0obie OMMOKN MpU ONpeAeTIeHUN
CYIIHOCTH DPAaCKpbIBa€MbIX IOHSATHH, TEOpUHM, SBIEHHUH, BCIEICTBUE
HETMOHUMAaHHUS MX CYHIECTBEHHBIX U HECYIIECTBEHHBIX MPU3HAKOB U CBs3eil. B
OTBETE OTCYTCTBYIOT BBIBOJIbl. YMEHHME PACKpPbIThb KOHKPETHbIE MPOSBICHUS
0000IIEHHBIX 3HAHUH He TIOKa3aHo. PeueBoe odopmieHne TpedyeT monpaBok,
KOPPEKIIHH.

JlaH HENOJHBIA OTBET, MPEACTABIAIOMIUN COO0N pa3po3HEHHblE 3HaHUS 1O | 49 u Huxe
TeMe BOIIPOca C CYIECTBEHHbIMU OIIMOKaMHU B onpeaeneHusx. [Ipucyrcryer
(bparMeHTapHOCTb, HEJIOTUYHOCTh M3JI0KeHHUs. He moHMMaeT cBA3b AaHHOTO
IOHATHUS, TEOPUM, SBJICHUA C JPYTMMH OOBEKTaMH JIHUCLUIUIUHBIL.
OTCyTCTBYIOT BBIBO/IbI, KOHKPETH3AIMS M JOKA3aTEIbHOCTh H3JI0KEHUs. Peup
HerpamMoTHas. J{OMOJHUTENbHBIE M YTOUHSIOLIME BOMPOCHI HE NPUBOIAT K
KOPPEKIIMH OTBETa HE TOJHKO HAa MOCTABJICHHBIA BOMIPOC, HO W Ha ApPYyrHe
BONPOCHI TUCIUIUIMHBI.

5. Cimcok tem crienuajibHON TUCIHATUINHEI
PA3JIEJI 1. BBEJEHUE B OPTAHUYECKVYIO XNMUWIO

Tema 1.1. OcHOBHBIE NOHATHUS OpraHMyecKod Xumuu OrnpenesieHHe OpPraHUYeCKON XUMUH.
[TprunHBl MHOTOOOpA3Usi OPraHUYECKUX COETUHE-

HUi. VICTOYHHUKM OpraHWYecKOro ChIpbs. BhIenenne, ouncTka 1 OCHOBHBIE KOHCTaHThI OpraHu-

YECKUX COEIMHEHMU. [IpMHIMIIBI KOJTMYECTBEHHOTO 3JIEMEHTHOIO aHajiu3a, YCTaHOBJIEHUE MO-

JEKYISIPHOU (POPMYIIBI COETUHEHMUS.

OcHOBHBIE TOJIO)KEHUS TEOPUU CTPOEHHUS OPraHMYECKHX coeluHEeHUH. OCHOBHBIE THIIbI
CTPYKTYpPHBIX ()parMEHTOB OpPraHMYECKHX MOJIEKYN: MPOCThbIE M KpaTHbIE CBSA3H, YIJIEPOJHBIE
LeNu W UKL, paguKaibl U (QyHKIHOHAJIbHBIE Tpynmnbl. Opranuueckue HOHbl. CTPYKTypHBIE
(opMyJIbl KaK CPEICTBO OTOOpa)KEHUsI CTPOEHUSI OpraHU4eCcKUX coenuHeHuil. ['oMonornueckue
psaabl. CTpyKTypHasi u3omepus U ee pasHoBUAHOCTH. [IpocTpaHcTBeHHast n3oMepus. Moieky-
JISIpHBIE MOJENIN. 3HAYEHUE TEOPUN CTPOEHUS JUUIsl pa3BUTHsI OPraHUYECKOIO CUHTE3A.

Knaccudukanus opraHMuecKux COeUHEHUH UCXO0/s U3 UX CTPYKTYPhI U HA OCHOBE Xapak-
Tepa (PyHKIIMOHAIBHOMN IPYIIIBL.
ITonsATHE O HOMEHKIATYpPE OPraHUYECKUX COCIMHEHUM, €€ PAa3HOBUIHOCTH.

FI/I6pI/II[HBIe COCTOSHHUA aTOMa yrjIepoaa U APYrux aroMOB B OPTaHHUYCCKUX COCAUHCHUAX.
ATOMHO-Op6I/ITaJ'IBHBIe MOJACIIN OPpTaHUYCCKUX COE€IUHEHMH.

Tema 1.2. DnexkTpoHHBIE NpEACTaBICHUS B OpraHuueckol XxuMuu OCHOBHBIE TMOHATHA 00
NIEKTPOHHOM M TPOCTPAHCTBEHHOM CTPOEHUM MOJEKyJd. XHMHUYECKas CBsI3b Kak
MPOSIBJIEHUE €JUHOT0 B3aMMOJCHCTBUS B Moiiekyne. l[loHATHE O JOKamM30BaH-HBIX H
JIEJIOKAJIN30BaHHBIX CBSA3AX, TUIIBI MOJIEKYJ C ACIOKAIM30BAaHHBIMU CBA3SIMH. THIBI XU-
MUYECKHX CBSI3€W: MOHHAs (RJIEKTPOBAJICHTHAS WJIM T'€TEPONOJISpHAst), HOH-JUIOIbHBIE U
JU-TIOJIb-TUNIONIbHBIE  B3aMMOJCHCTBUS (MEXMOJIEKYJIAPHbIE U BHYTPUMOJEKYJISPHBIE
BOJIOPOJIHBIE  CBSI3M), KOBaJICHTHash (TOMEOIIOJIIpHAs) YIJIEpOJ-yIJIEpOJHAs  CBS3b.
Crpyktypa Jlbtouca u ¢op-manbHbIi 3aps] aromMa. Pa3HOBUIHOCTH KOBAJIEHTHOM CBSI3U



(koopaMHaIMOHHAs W ceMmumnossip-Hasi). [IposiBneHuMe  XapakTepUCTUUYHOCTH U
aJJUTUBHOCTU CBOWCTB aTOMOB U CBSI3€M. XapaKTep-HbIE CBOMCTBA KOBAJICHTHBIX CBS3EH:
HaIIPaBJIEHHOCTb, IIOJISIPHOCTD, MIOJISIPU3YEMOCTb. BaxkHple = KOJIMYECTBEHHBIC
XapaKTEPUCTUKU KOBAJICHTHBIX CBA3€H: OJHEprus W JUIMHA. MeTOoapl  ONUCaHUs
AJIEKTPOHHOT'O CTPOCHHSI MOJIEKYNI - METOA MOJeKyJsipHbeIx opbOutaneir (MO JIKAO),
MeTo/1 Ba-ieHTHBIX cBszeit (BC).

Teopust pe3oHaHca KaK BaXHBINA 3Tal B (HOPMUPOBAHUN TEOPETHUECKUX MPEACTABICHUN B
opranuyeckor xumuu. [IpaBuina, yuuThIBarolMe BaKHOCTh BKJIaJa IPENEIbHBIX CTPYKTYp B
OIMCaHUE PE30HAHCHOIO rudpuaa. OneHKa OTHOCUTENIBHON CTAOMIBHOCTH PE30HAHCHBIX CTPYK-
Typ. Monekyssipabsie opOuTanu, cnocoObl UX OMUCAHUA: G- U TM-CBSI3U, OAHAHOBBIE CBS3M; JIOKA-
JIM30BaHHbIE U JienoKanu3oBaHHble MO. XapakTepuCTUKH, CBSI3aHHbBIE C PACIPEACIICHUEM AJIEK-
TPOHHOM TUIOTHOCTHU: YPPEKTUBHBINA 3apsi HA aTOME, JUIOIBHBIA MOMEHT OT/IEIbHBIX CBS3CH U
MOJIEKYJIBI B LIEJIOM, CIIMHOBAsA IUIOTHOCTh. B3anMHOE BiMsiHUE aTOMOB B MOJieKyne. MHIyKTuB-
HBIA 1 Me30oMepHbIi 3¢ dektsr. Tuner conpsbxenus. [IpaBuna, onpenenstoniye 3HaK U BETUIHHY
I- u M-3ddexroB. Dpdekt cBepxconpsKeHHs.

Tema 1.3. CTpoeHue u peakiIMOHHAsI CIIOCOOHOCTh OPTaHUYECKUX COSAMHEHUH.

Knaccudukanus peakuuii o U3MEHEHUSIM YIIIEPOJHOTO CKEJleTa, Ha OCHOBE IIPUPOJIBI pe-
arvpyrolUX YaCTULl, HA OCHOBE CBSI3bIBAHMS WM YAAJIICHUS CTPYKTYPHBIX 3JIEMEHTOB, HA OCHOBE
OKHCJIUTEIbHO-BOCCTAHOBUTEILHOIO XapaKTepa peareéHTOB, Ha OCHOBE KUHETUKH PEaKLHH.
Llernnbie, paBHOBECHBIE, MHOTOCTaIUHHbIC U MapajUieibHble peakiuu. PanukanbHbie 1 MOHHBIC
peakuuu; (GakTopbl, OJIArONMPUATCTBYIOIINE TEUEHUIO 3THX peakiuil. [lepunukindeckue peax-
uu. ['OMOTeHHBIN, TeTEPOreHHBIN U MEeK(a3HbIN KaTaaus3.

Knaccudukanus peareHTOB: paJuKallbHbIC, HYKJICODWIbHBIE W 3JIeKTpodmibHbe. Hyk-
neodunbhblie pearentsl: H-, C-, N-, O-, P-, S-Hykneoduibl, raioreHu1-uoHbl. INeKTpopuIbHbIE
pearentsl: H-, B-, C-, N-, O-, S-31ekTpodhubL.

Kucnoter u ocnoBanus (bpencren, JIptonc). ConpsbkeHHbIE KUCIOTH U ocHOBaHus. Kuc-
JIOTHO-OCHOBHBIC paBHOBECHS (HA MPUMEPE CIIUPTOB, AlIbICTHUIOB, KETOHOB, KUCIOT ¥ aMHUHOB).
Koncranra xucnornoctu (pKa). BnusiHue 3amectuteneil Ha KUCIOTHOCTh M1 OCHOBHOCTBH Opra-
Huueckux coeauHeHudt. [punmun XKMKO (ITupcon).

HpOMG)KyTO‘IHI)IG YaCTuIlbl, IEPEXOJHOC COCTOAHUC U MCXaHU3M PCaAKIINH. Kunertnueckuit

U TEPMOJMHAMHUYECKHI KOHTPOJIb. TEOpHsl CTOJIKHOBEHUN M TEOPHS MEPEXOJHOIO COCTOSHHSL.
[TpuHIMT MUKPOCKOIIMUYECKOW 00pPaTUMOCTH OJHO- U MHOTOCTAIUIHBIX peakluit

Crartnyeckuil 1 AMHAMUYECKUH MOJXO/Abl B U3YYEHHUH AJIEKTPOHHOIO CTPOSHMS U peaKIy-
OHHOM cnocoOHocTH MoneKynl. CTaTMYeCKUil MOAXOJ: MHIEKCHl PEeaKIMOHHOW CHOCOOHOCTH -
3¢ deKTUBHBIN 3apsij, cBOOOAHAS BaJIEHTHOCTh, 3HEPTus rpaHnyHbix MO. MonekynspHblie qua-
rpammbl. JIuHaMU4ecKUi MOAXOJI: YU4eT peareHTa, cyocTpara, cpelibl U UX B3aMMHOTO BIIHMSHHUS;
SHEepPreTU4ecKuil Mpouib peakiuu; SHEPrusl akTUBALMK, SHEPTUs IEPEXOJHOIO CTPOSHHUS, Te -
T0BO# 2P DeKT.

Tema 1.4. dusnyeckue M HU3NKO-XUMUUECKHUE METO/IbI HCCIEIOBAaHNS B OPraHUYECKOW XUMUH.

KonebarenbHas cniekrpockonus: npupoaa UK crekTpos, rpynmnoBbie XapaKTepUCTUUECKUE
YaCTOTHI.

DJEeKTPOHHAs CIEKTPOCKOMHUS: IPUPOJIa CIIEKTPOB, MOHATHE O XpoMOdopax U ayKCOXpo-
Max.

CrnexkTpockonusi MPOTOHHOI'O MAarHUTHOTO pe3oHaHca. [Ipuposa, OCHOBHBIE XapaKTepu-
CTUKU: XWMHUYECKUH CIBUT, MHTEHCHUBHOCTH, MYJbTUILUIETHOCTH CHTHAJIOB IPOTOHOB, CIIHH-
CIIMHOBOE B3aNMO/IEHCTBHUE.

Macc-cniektpomerpusi. OCHOBHBIE NMPHUHLMIIBI, MOJIEKYJISIPHBII HMOH, M30TOIHBIN COCTaB
HMOHOB, OCHOBHBIE IIYTH (pparMeHTalNN BaKHEHIIINX KJIACCOB OPTaHUUECKUX COCTUHEHUH.

[TonsiTvie 0 MeTOAE TUIOJIBHBIX MOMEHTOB.



Tewma 1.5. Beigenenue, ouncTka U HACHTH(GUKAIKS OPTAaHUYECKUX COSTUHEHUMN.

Ouncrtka opraundyeckux BemiecTB. [lepekpucrannusanus, BO3roHKa, pa3IMdHbIe BUIbI M€-
peronku, xpomarorpadusi B TOHKOM CIIO€, DKCTPAKIUS COSAMHECHHI W3 PACTBOPOB, MPOCTAs
MHOTOKpAaTHasi SKCTPAKLIHS TBEPAbIX BELIECTB.

Ormpenenenne nokasareis npesomiieHus. OnpenesieHUe TeMIEpaTyphl IUIABJICHUS B Ka-
muuisipe. Mcnonb3oBanue pU3NKO-XUMHUYECKUX METOOB aHAIN3a Il UICHTU(UKAIIMK OpTaHu-
YJeCKUX COCITUHECHUH.

PA3IEJ 2. YIJIEBOJOPO/IbI

Tema 2.1. Ankadsl.

['omonornyeckuil psia, HOMEHKIATypa, U30MEpHUs, aJKUIbHbIE paJuKaibl (IEpPBUYHBIE,
BTOPUYHBIE, TPETUUHBIE).

[Tpupoausie nctounuku. [leperonka u kpekuHT HEPTH. METObI CHHTE3a: THIPUPOBAHNE
HENpeIeNbHbIX YTIIEBOAOPOJOB, BOCCTAHOBICHUE PA3JIUYHbIX KJIACCOB OPraHUYECKUX COCIUHE-
HUH, peakuus Bropua. D1neKTpoHHOE U IPOCTPAHCTBEHHOE CTPOSHUE AJIKAHOB, JIJIMHBI CBA3EH U
BaJICHTHBIE YIJIbl. BpamarensHas nzomepusi, KOHPOPMALIUK ¥ UX OTHOCHTEIBHBIE YHEPTHH.
IIpoexunu Heromena. @usnyeckue CBOWCTBA aIKaHOB U UX 3aBUCUMOCTD OT JUIMHBI YIIIEPOAHON
LIENIU U CTEINIEHU €€ pa3BeTBIECHHOCTU. CIIEKTpaJIbHBIE XapAKTEPUCTUKU.

XuMHYecKue CBOMCTBa ankaHoB. ['oMonuTuyeckuii Tum paspeiBa cBsizu. CBOOOIHBIE paju-
KaJIbl, KAYECTBCHHAsI TPAKTOBKA UX AJIEKTPOHHOIO CTPOCHUs, (PaKTOPBI, OMPEICIISIONIUEC X OT-
HOCHTEIbHYIO CTaOMIbHOCTh, OCHOBHBIC XMMHUYCCKHE MPEBpAIIeHUsT pajaukaioB. O0mmue mnpea-
CTaBJICHUS O MEXaHHU3ME ICTTHBIX CBOOOTHOPATNKATBHBIX PEaKIMA 3aMEIIICHHUS B aJIKaHaX: Tajo-
TCHUpPOBaHUE (MPUYMHA PA3JIMIHON CKOPOCTH TaJOTCHHPOBAHUS B 3aBUCHMOCTH OT IPHUPOJIBI
rajioreHa), cyib(QoxJIopupoBaHUe, HUTpoBaHHE (razodazHoe U KUAKOPaA3HOE), OKUCICHHUE (XH-
MHUYECKHE MPEBPAILCHHUS TIPOMEKYTOUHO 00pa3yIOIIUXCS MEPBUYHBIX, BTOPUYHBIX M TPETHYHBIX
THJIPOTICPOKCHIOB).

[eteponuTrueckuii TUN pa3pbiBa CBs3eil B ainkaHax. KapOOKaTHOHBI, WX AJIEKTPOHHOE
CTpOCHHE W (aKTOPHI, ONMPEICISIFONINE OTHOCUTEIBHYIO CTa0MIBHOCTh. OCHOBHBIC MYTH TIpe-
BpallleHUs KapOOKaTHOHOB (TIEPEerpynmupoOBKUA B pe3yibTaTe THAPUIHOTO U METUIHLHOTO CIIBU-
TOB, OTPBIB MPOTOHA, BCTPEYa C HyKJI€o(hHiom).

OCHOBHBIE TTyTH UCTIOJIB30BaHUS AITKAHOB.

Tema 2.2. AJIKeHBI.
DNEKTPOHHOE CTPOCHME, THUIBI U30MEPHUH MPOCThIX ajdkeHoB. HomeHknaTypa, mpaBuia E,
Z- cucreMbl. OTHOCHUTEIIbHAS] YCTOMYUBOCTh M30MEPHBIX AJIKEHOB, €€ KOJIMUYECTBEHHAS! OLICHKA.
CniocoObl 00pa3oBaHus ABOWHOMN CBSA3M: JETUIPUPOBAHHUE AIKAHOB, YaCTUYHOE THAPHUPO-
BaHHE aJTKMHOB (CEJICKTUBHBIC KAaTaTU3aTOPhl THAPUPOBAHUS ATKWHOB J0 AJIKEHOB), MErHApOra-
JIOTEHUPOBAHUE U TPABWIO 3aiflieBa, JETaJOreHUPOBAHUE, TEPMUUECKOE PA3IOKEHUE YETBEP-
TUYHBIX aMMOHHEBBIX OCHOBaHM (peakuus ['opmaHa), neruaparanus CUPTOB (IETUAPATUDPY-

IOLIME areHThbl, E|-MexaHu3M, HeloCcTaTKU KuAKo(a3HOH Aeruaparanuy, TOHATHS ""pernocesnex-
TUBHAs U peruocrenudurueckas peakuuu"), npeppalieHue KapOOHWJIBHON TPYMIbI B TPYIIY
C=C (peakuus Burrtura), peakuus Xeka. dusznueckue CBONCTBAa M CHEKTpPAIbHbIE XapaKTepH-
CTHKU QJIKEHOB.

[TonsiTHe 0 MEXaHM3MaxX XUMHUYECKHX NPEBpAILlEHUN aJKeHOB. [ MIpupoBaHUE B MPUCYT-
cTBuM KaTtanu3aTopoB (Cabarbe-Canzepan), ToMoreHHoe rupupoBanue. [Ipucoennnenue siex-
TPOWIBHBIX peareHToB 1o cBa3u C=C: KHCIOT, raJIOreHOBOIOPOJIOB, BOJIBI, TaoreHoB. Mexa-
HU3M 3JIEKTPO(YUIBHOTO MPUCOETMHEHUS: T- U G-KOMIUIEKCHI, CTepEOXUMHs Tpolecca. Peakiyn
COTIpsKEHHOTo npucoenuHeHus. [IpaBuno MapkoBHUKOBA M €ro MHTEPIIPETALNs C TOYKU 3pe-
HUS KJIACCUYECKOHN AJICKTPOHHOU TEOpPUHU (CTaTHYECKUU M auHamudeckuil 3¢ dexTsr). OOparie-
HUE OpUEHTAllH MPUCOEIUHEHHsT OpomucToro Bojopoaa (rmo Kapairy) kak pe3ynbTar U3MeHe-
HUS MEXaHHU3Ma peakiuu (rmepekucHslid 3¢ dekr). Pacmmpennoe ToikoBaHue mpasuia Mapkos-



HUKOBA. PaIH/IKaJ'IBHBIG PCAKIMK AJIKCHOB.

Perno- u crepeocenekTuBHOE MPUCOEANHEHHE THAPUI0B Oopa (OopanoB). Pernocnenudu-
YECKHUE TUAPOOOPUPYIOIINE areHTHl (IucHaMmiIOopaH, Tekcwidopan). [IpeBpamenune 6opopra-
HUYECKUX COCTUHEHUH B aJIKaHbl, CIIUPTHI, KAPOOHUIILHBIC COSTMHEHNS U aJIKUIITAJIOT HU/IBI.

OxucnuTeNbHBIC TPEBPALICHNUS AIKEHOB: 3MOKcuaAnpoBanue (peakuus [Ipunekaesa), muc-
rupokcuwinposanue (peakuus Barnepa), pacuemenne C=C-cBsi3u (OKUCIEHUE XPOMOBOH KHC-
JIOTOHM, 030HOJIM3 - OKUCIIUTEIbHAS M BOCCTAHOBHUTENIbHAsE 00paboTKa 030HUI0B). [lonmmmepusa-
1US: KAaTUOHHASA, aHUOHHAs, CBOOOAHOpAMKAIIbHAS U KOOpAWHAIIMOHHAA. Teromepuzanusi.

Peakuuu ankeHOB MO aJUIMIIBHOMY MOJIOKEHHUIO: XJIOPUpPOBaHUE, OpOMUPOBAHHE, OKUCIIE-
HUE, OKUCIIUTEIIbHBIA aMMOHOJN3. AJUTHIIbHAS T -3JIEKTPOHHASI CUCTEMA, P, T -COIpPSDKEHUE, Ka-
YeCTBEHHOE OMKcaHue B TepMuHax Teopud MO u xapakTep pacrnpezesieHus SJIeKTPOHHON MII0T-
HOCTH B QJUIMJIbHBIX KaTUOHE, PaJNKaje U aHUOHE.

Tema 2.3. Ankanuensl Homenkiarypa,

KJIacCU(pUKaLUA U U30MEPUS.

Baxueiimme 1,3-aueHbl U CIOCOOBI UX TIOTYYCHUS PEAKIUSAMU JACTUAPUPOBAHUS, JETUIPO-
rajiore-HupoBaHus, Aeruaparanuu. CrienuaibHble METO/IbI TIOTYYSHUS JUBUHIIIA (U3 3TUIIOBOTO
cnuprta no JleGeaeBy), uzonpeHa (u3 anetoHa u anetwieHa no dasopckomy). Kondopmaruu
COTPSKCHHBIX JUCHOBBIX YIJICBOJOPOJIOB. DJIEKTPOHHOE CTPOCHHE: CONPSDKEHUE KPATHBIX
CBsI3ei (7T,T-COMpsKEHUE), MPEACTABICHUE O JENOKATU30BaHHBIX T -MO CONpsIKEHHBIX TUEHaX.
Xumuyeckue cBorcTBa 1,3-1MeHOB: KaTATUTUYECKOE THAPUPOBAHUE, dTIEKTPODUILHOE

IIPUCOEIUHEHNE TAJIOTEHOB M TaJIOT€HOBOJIOPOJIOB; OPUEHTALUSI B ATUX PEAKLHUAX B YCIOBUAX
KMHETUYECKOT0 U TEPMOJMHAMUYECKOr0 KOHTpoJis. JueHoBslit cunres. Ilonumepusanus u nuk-
noonuromepusaius 1,3-aueHoB. Pa3HOBUIHOCTH JTUHEHHONW MOJMMEPHU3ALMU U €€ TEXHUYECKOe
3HadyeHue. [IpupoHblil 1 cunTeTHYeckuil Kayuyk. ['yrranepya. Bynkanuzanus kayuyka. [Tons-
THe 00 u3onpenouaax. [loaueHsl.

Kaporunounsl. Tema 2.4. Ankussl.

Homenknatypa v n3omMepus allkiHOB.

Crioco6b1 00pa3oBaHust TPOHHOHN cBs3H. KapOuIHBIN U MUPOIUTHIECKUNA METO/IBI TTOTy4e-
HUS aleTUIICHA.

Ornucanue TpOHON CBA3M Ha OCHOBE IpEJICTaBIeHUs 00 SP-rubpuamzanuu. Ouszndeckue
CBOMCTBA U OCHOBHBIE CIIEKTPAJIbHBIE XaPaKTEPUCTUKU ATTKUHOB.

XVMHYECKUE CBOMCTBA aIKUHOB: KUCIOTHOCTH |-aIKHHOB U PEAKIMH, OCHOBaHHbIE HA I10-
JBUKHOCTU METHMHOBOTO BOJIOpoja (oOpa3oBaHME alleTUIICHU]IOB, peakTuBoB Mounua, peakuun
dapopckoro u Penmne Ha ocHOBe aleTuieHa). AleTUIeH-allIeHoBas u3oMepu3anus. CmerieHue
TPOWHOM CBSI3U B TEPMHUHAIIbHOE NOJI0kKeHHE. CIocOObI CEIEKTUBHOTO THAPUPOBAHMS AIKUHOB B
yuc- 1 mpanc-aaKeHbl, KaTAINTUYECKOE THAPUPOBAHKE 10 aJKaHOB, peakuust Kydeposa, npuco-
€IMHEHHUE CIHPTOB, KapOOHOBBIX KHCJOT, TajJOreHOBOAOPOJOB, LMAHUCTOro Boaopoxa. Ilpe-
BpalllCeHUE alleTWJIEHA B BUHWIALETUIICH, IPOMBIILIEHHOE 3HAYEHHUE ITON PEAKIIUH.

Tema 2.5. MOHOIMKINYECKHE YTIIEBOJOPOIBI.
Knaccugukaius 1 HoMeHKIaTypa, CTpPYKTypHast H30Mepusl.

Metoapl CHHTE3a HACBIIIEHHBIX IIUKIIOB: U3 AUTAJIOTEHAIKAHOB M0 peakuuu Bropiia, B3au-
MOJICHCTBHE TMa30METaHa C aIKEHaMH, CHHTE3bl Ha OCHOBE MajioHOBOTo 3¢upa (cunte3 Ilepku-
Ha) U JUKApOOHOBBIX KUCIOT (KOHACHcanus Auddupos mno JukMany u TUHUTPUIOB 1o Topiry),
JUEHOBBIN cuHTe3. ['mapupoBaHue apoMaTHYECKUX YIIE€BOJIOPOAOB. PacuiupeHue u cyxeHue
nukioB ([embsHoB, @aBOPCKUA).

HpOCTpaHCTBCHHOC CTPOCHUC LUKIIOAIKAHOB. OcobeHHOCTH IPOCTPAHCTBCHHOI'O U JJICK-
TPOHHOT'O CTPOCHHA HUKIIOIIPOIIaHOBOT'O KOJIbIIA. KOH(i)OpMaIII/II/I HI/IKJ'IO6YTaHa 1 OIUKJIOIICHTAaHa.
KOH(l)OpMaHI/II/I IUKIIOI€KCaHa 1 €ro Mnmporu3BOJHBIX, DKBATOPHUAJIbHBIC U aKCHAJIBHBIC CBA3U. I'eo-
MCTpUYCCKAd U ONITHYCCKAA U30OMCPHUA ITPOU3BOAHBIX MaJIbIX U HOPMAJIbHBIX ITUKJIOB.

OTtHOCHUTEILHAS YCTOﬁQHBOCTL IMUKJIOB IO JAHHBIM TCIJIOT CrOpaHHusd U B3aUMOIIPCBpAIIC-



HUM LHKJIOB pa3HbIX pa3MEpPOB, €€ aHaJIu3 HAa OCHOBE IIPEACTABICHUN O Pa3JIMYHBIX THUIIAX
HanpspDkeHud. XUMHYEeCKHe CBOMCTBAa LUKIOOyTaHa, LMKJIONEHTaHA, IMKiIorekcaHa. Ocolble
cBoicTBa nuKIIonpornana. O0mmue npeCcTaBIeHus O CPEAHUX U MaKpOIHKIaX. TpaHcaHyIIpHbIE
peaxkuuu.

Tewma 2. 6. Ilonmuuukiinueckre HACHIIEHHBIE YTIIEBOIOPO/IbI.

HOMeHKﬂaTypa X THUIIBI 6I/H_II/IKJII/I‘-IGCKI/IX CUCTCM: COCANHCHUS C U30JIMPOBAHHBIMU ITUKJIA-
MU, CIIMPAHOBBIC CUCTEMBI, KOHICHCUPOBAHHBIC H MOCTHUKOBBIC YITICBOAOPOAHLI.

Tema 2.7. ApoMmarnueckue OCH30HUIHBIE YTIICBOIOPOIBI.

Knaccugukaruss OEH30UIHBIX YIIIEBOJIOPOIOB. BEH30JI M €ro roMoyiord, HOMEHKIIATYpa,
nzomepusi. ICTOYHHKH apOMaTHYECKHX YTIIEBOIOPOJIOB.
DJIEKTPOHHOE CTPOCHHE OCH30JIBHOTO KOJIBIIA.

Oco0eHHOCTH XUMHUYECKOro noBefeHust 6enzona. OTHOCUTENbHAsS YCTOMYMBOCTh K OKHC-
JICHUIO, CKIIOHHOCTh K PEaKIHMsIM 3aMEIICHHsI, TEPMOXUMUS TUIAPUPOBAHUS M CTOpaHUsS OCH30I1a,
ero o0pa3oBaHHWE B PEaKIMM JUCHPONOPLUOHUPOBAHUSA LUKIOTEKCEHAa M LUKIOTreKcaaueHa
("HeoOparumsbIit kKaTanus" 3enuHCcKOro0). PamukansHoe xinopupoanue. O30HOIU3.

ApomatuuHocTb. Kputepunu apoMaTHYHOCTU: YPHEPTETUUECKUE, MATHUTHBIC, CTPYKTYPHBIEC.
[IpaBuno Xrokkens.

®u3nyecKkue CBOWCTBA M OCHOBHBIE CIIEKTPAIbHBIE XapaKTEPUCTUKU OEH30J1a U €ro roMo-
JIOTOB.

Peakuuu, unymme ¢ coxpaHeHHEM apOMaTHYHOCTH. ApoMaTHYecKoe 3MeKTpoHIIbHOE 3a-
MelIeHHe: Cylnb(pupoBaHUE, HUTPOBAHUE, TAJTOTCHUPOBAHUE, ATKWIMPOBAHHUE, allMIHMPOBAHUE,
JeTepupoBanne, XJIOpPMETHIHpOBaHUE, popmuupoBanue. [Ipeacrapnenue 00 UxX MexaHU3ME U
€ro dKCIEepUMEHTaIbHOEe 00OCHOBaHUE. 3HAYCHHE STUX PEaKkluil A nepepaboTKu apoMaTHye-
CKUX YTJIEBOJOPOJOB. BnusHue 3amectuteneid B OEH30JbHOM KOJIbLIE Ha M30MEPHBIA COCTaB
MPOJYKTOB U CKOPOCTh PEaKIUH, 3aMecTUTeNn | U 2 poja, coriacoBaHHasi U HECOrJIaCOBaHHAas
OpHEHTALUS.

Anxun6ensonsl. CriocoObl OMYyYEHHUS! C UCIIOJIb30BAHUEM PEaKIUU alKUIUPOBaHUS O€H-
30J1a, peakuus Bropua-POurrrra, alKuavMpyrollde areHTbl. XUMUYECKHEe CBOMCTBa. Peakuuu
AIEKTPOPUIHHOTO 3aMEIICHHSI B O€H30JIbHOM KOJIbIIE€ U OCOOCHHOCTH OPUEHTAIIUU B 3TUX peak-
uusx. I[IporoHnpoBanue NMoaMalKUIOEH30J10B, 00pa3oBaHUe CTAOUJIBHUX apEHOHHEBBIX MOHOB.
JlezankuiupoBaHue, TUCITPOIIOPIIMOHUPOBAHNE, H30MEpU3AIUs AJIKIIOEeH3010B. Peakiuu ¢ y4a-
CcTHEeM OOKOBBIX IIeTell anKuiI0eH30/I0B: pafuKaabHOE 3aMellere B a-MOJ0KEHUN 3aMECTHTENS -
rajoreHupoBaHue, HUTPOBAHUE, NETUIPUPOBAHNE, OKUCIIEHUE. beH3UIIbHAs T -2JIEKTPOHHAS CU-
crema. Ctupod, QeHuIaneTHIeH.

Hadranun. Mcrounnky HaTanuHa U IpYrUX MHOTOSZIEPHBIX yIriieBo10po1oB. HomeHka-
Typa ¥ U30MepHsl MPOU3BOJHBIX Ha(TaNNHa, €ro 3JEKTPOHHOE CTPOEHUE U apOMAaTHYHOCTh. XU-
MHYECKHE CBOMCTBA Ha(TaIMHA: KaTAJIUTHUYECKOE TMIPUPOBAHUE U BOCCTAHOBJIEHUE HATPUEM B
XKUAKOM ammuake. OKHCIIEHUE U BIMSHHE 3aMECTUTENIEH Ha HAIpaBJIEHUE 3TOW peakiuu. Peak-
LIUU 3JIEKTPOPUILHOTO 3aMellleHus: (PaKTOPbl, BIUSAIONINE HA OPUEHTALIMIO B 3THUX PEAKIUAX.

AmnTpanesn. HomenknaTtypa u n3omepusi npou3BogHbIx. CHHTE3 aHTpaleHa U3 COSIMHEHUN
OEH30JIBHOTO psfa. DIEKTPOHHOE CTPOCHUE M apOMAaTHYHOCTh. Peakiuu rujpupoBaHMs, OKUC-
JIEHUS, SJIEKTPOPUIBLHOTO MpUCOeTMHEHUS U 3aMenieHus. DoTookucieHue u GoToauMepusarus.
AHTpalleH B JUEHOBOM CHHTE3E.

@DeHaHTpeH, U30MEPHsI U HOMEHKJIATypa IPOU3BOAHBIX. DJIEKTPOHHOE CTPOEHUE U apoMa-

TUYHOCTb. Peakiuu ruipupoBaHus, OKUCICHUS, MEKTPO(UIBHOTO MPUCOEANHEHUS U 3aMellle-
Hus. [loHATHE O MPUPOAHBIX COETMHEHUSX C AAPOM (PEeHaHTpEHA.

Judenun- u TpupeHwIMeTat, UxX MolydeHrue u cBoicTBa. KucioTHele cBOWCTBA yIieBo-
JOPOJOB, UX 3JEKTPOHHOE CTPOEHUE U (aKTOPBI, OMPEAEISAIOIINE UX OTHOCUTEIbHYIO CTaOUIIb-



HOCTh. Jlu- 1 TpudennameranoBsie kpacutenu. CTUILOCH, TOMaH.

Judennn, cnocoOsl ero moxydeHusi, crpoenue. [Ipeacrapnenne o BIMSHUM 3aMECTUTENCH
Ha JIETKOCTb BpAIllEHUs U CTENEHb KOIJIAHAPHOCTH OEH30JbHBIX KOJIel. ApOMaTUYHOCTb Jude-
HuIa. Peakiuu 351eKTpopHIIBHOTO 3aMELeHHs, OPUEHTALUsS B 3TUX peaKUUsAX U BIMSIHUE Ha Hee
3aMecTHuTeNel. ATporion3oMepus B paay Audenuna.

PA3JIEJI 3. DJIEMEHTBI CTEPEOXVMUHN N OIITUYECKAS U3OMEPUS OPI"AHNYE-
CK1X COEIMHEHNU

XHpaabHOCTh MOJICKYJ. AcHMMeTpuYeckuii atom yriepona. R,S-Homenknarypa. IIpoek-
uMoHHbIE (opMyIbl. DHaHTHOMEPHI U paueMatsl. Kondurypamnumonnsie psasl. D,L- Homenkia-
Typa. CoelMHEHHS C IBYMSI aCHMMETPHUECKUMHI aTOMaMH YTIIEPOa, TUACTEPEOMEPDI, dpUmpo-u
mpeo-hopMbl, me3o-popmbl. Uncno crepeounzomepoB. CrocoObl pasneicHus (pacIIeTICHs)
pariemaroB (pabotsl Ilactepa). OOpamenue koHbuUTrypanun u panemusanus. CBsi3bp MeXaHU3Ma
pEeaKiuu U CTEPEOXUMHH MPOJAYKTOB Ha MPUMEPE PEAKIMH MPUCOCTUHEHHSI 110 IBOMHON CBS3H.
[Tonstue 00 acummeTrpuueckom cuHTese. [IpencraBienne 06 ONTHYECKON M30MEpUU COEAMHE-
HUH, HE CO/IEPIKAIINX ACHMMETPHUECKOTO aTOMa YIIIepo/a.

PA3JIEJT 4. TAJIOI'EHOITPOU3BOAHBIE YIJIEBOAOPOIOB
Tema 4.1. MoHoramoreHonpou3BoaHbIe anudaTuaeckoro psaa/lix HOMEHKIATypa U H30MEpHSI.
CnocoObl  oOpazoBanust cBssu  C-Hal: 3amemenne aroma Bomopoja, peakiuu
MPUCOCTUHEHUST TI0 KPaTHOH CBS3M, 3aMEUICHWE THAPOKCUIBHON TpymNmbl, ranogdopMHas
peakuus. IlonydyeHue reMUHaNbHBIX TUTAJIOr€HIIPOM3BOIHBIX U3 KapOOHUIBHBIX COAMHEHHH U
MIPUCOEANHEHUEM JUTaI0OreHKapOeHOB M0 ABOWHOM CBS3U.

OTiMuuTeNbHBIE 0COOCHHOCTH CUHTE3a M CBOMCTB (ropankaHoB. [lomspHocTs cBsizm C-
Hal 1 ee 3aBUCHMOCTB OT IPUPO/IBI ATOMA T'aJIOreHa.

XHUMHUYECKHE CBOMCTBAa MOHOTAJIOTCHAIKAHOB: HYKJIGO(i)I/IJII)HOC 3aMCIICHUC aTOMOB TI'ajlo-

IeHOB U jerujporaiorenupoBanue. [Ipencrasnenue o mexanusmax SN1, E1, SN2 1 E2 kak 06
"uaeanu3MpOBAaHHHBIX " MEXaHU3MaX peaklUH HYKI€O(PHIBHOTO 3aMEIIEHUS U STMMUHUPOBAHUS
1 000CHOBaHUE BKJIaIOB KaXA0I0 M3 HUX AAHHBIMH KHUHCTUKH U CTCPCOXUMHMU. 3aBHCUMOCTD
COOTHOILIEHUS MPOJYKTOB PEaKIMH OT MPUPOAbl MU KOHIEHTPALMHU HYKJIEO(pHJIa U OCHOBaHMS,
CTPOCHUSA AJIKHUJITAJIOTCHHA, IPHUPOALI PACTBOPUTCIIA, YUET I3TUX 3aBHCHMOCTEH B IJ1aHupoBa-
HUM CHHTE3a C MCITOJB30BAHUEM XHMHYECKHX CBOMCTB TaJOTeHAITKAHOB. AM6I/II[CHTHBI€ HOHBI.
Kommiekcoobpa3zoBaHue rajJoreHaJKaHOB ¢ HOHAMHU METAJUIOB M KucyioTaMu JIbrorca Ha mpume-
pe peakiuun @punena-Kpadreca kak cnocod yBenndeHUs UX 371eKTpoUIbHON akTUBHOCTH. Boc-
CTaHOBJIEHUE TaJOr€HAIKaHOB BOJOPOAOM, UX B3aMMOJEHCTBHE C MeTallaMi: 00pa3oBaHUE Me-
TaJUIOpPraHN4eCKNX COEIUHEHMH, peakius Bropua.

CoenvHeHNs ¢ TOBBILIEHHON IIOJBUKHOCTBIO aTOMA I'aJIOreHa.

COG)II/IHGHI/HI C TTOHWKEHHOM IIOABM>KHOCTBIO aTOMa rajJJorcHa. XJ'IOpPICTI:IfI BUHWJI U XJIO0-
porpeH. CriocoObl UX MOJy4YeHUs, XUMUYECKUE CBOMCTBA U IPUMEHEHHUE.

Tema 4.2. TlonuranoreHonpousBojaHble anuparudyeckoro psaga IlonuxnopupoBaHHble U
o (TOPUPOBAHHBIE POU3BOIHBIE TUJICHA, TOJUMEPHI Ha UX

ocHoBe. TedioH.

Tema 4.3. ApomaTtuueckue rajmoreHonpousBoanble CrocoObl monydyeHus. ['anorenupoBanue
apoMaTHYECKHX YTJIEBOJOPOJIOB, CHHTE3 U3 CO-
ner nuaszonus. Peakiuu, 3arparuBaromue CBs3b yriiepoja-rajgoreH. OCoOeHHOCTH MPOTEKAHMS
peakiuii HykJIeo(pUIBbHOrO 3aMeIleHUs] B apOMaTHYECKOM sJpe, MpeACTaBlIeHne 00 MX MeXa-
Hu3Me. BzanMonelicTBre apuirajloreHu10B ¢ METAJUIAMU: TIOJyYEHUE METAINIOPIraHUUECKUX CO-
eAMHEHUHN, CHHTE3 aJIKMJIAPOMATHUYECKUX COSTMHEHUN U TUapUiIoB. [[eruapoOeH301 1 MeXaHu3M
KHHe3aMeleHus. Peakiyu snextpoduibHoro 3amenienus. [lonstue 06 MHAYKIIMOHHOM U Me30-
MepHOM 3(dexTax 3aMecTuTeNel B apoMaTHIecKoM psy. (P eKTsl aTOMOB rajIoreHOB Kak 3a-



MECTHUTEIIEN.

Ju- u tpudennnxiaopmeransl. CtabuibHbIe CBOOOIHBIE pafuKaibl U KapOOKaTHOHBL. ben-
3aIBXJIOPH]T U OEH30TPHUXJIOPHI: TTOJTydEHUE XJIOPHPOBAHHEM TOJTYOJIa, THAPOIIHS3.

PA3EJ 5. TMAPOKCUITPOU3BOAHBIE YI'JIEBOAOPO/JOB

Tema 5.1. OnHOATOMHBIE HACBIILIEHHBIE CIIUPTHI
Homenknarypa, n3omepusi, KilacCupHUKanus.

Crioco6b1 00pa3oBaHusl CIIUPTOBON THUAPOKCHUIBHON TPYIIIBI: MPUCOCTUHEHHUE BOABI IO
ces3u C=C, ruaposm3 cBs3u C-TaJloreH, BOCCTAHOBJICHHE KapOOHHWIJIBHOW M CIIOXHOY(PUPHOU
IpyIIl, CUHTE3bl C UCIIOJIb30BAHUEM METAJUIOPraHUYECKUX coeluHeHui. IIpomeliuieHHble cro-
COOBI MOJTYYEHHs] MPOCTEHIINX ann(aTHYecKuX CIHUPTOB, HUKIOTeKCaHOIa. DJIEKTPOHHAS MpU-
pona u nosisspHocTh cBsi3u C-O u O-H, BonopoaHast CBSI3b U €€ MPOSIBIIEHNUE B CIIEKTPAJIbHBIX Xa-
pakTepucTUKax © (PU3MUYECKHX CBOMCTBAX CHHUPTOB. XHUMHUYECKHE CBOMCTBA: KHUCIOTHO-
OCHOBHBIE€ CBOMCTBA, 3aMELICHUE IMAPOKCUIBHON I'PYIIIbI IIPU AEUCTBUM CEPHOM KHUCIIOTHI, Ia-
JIOTEHOBOJOPOJOB UM TaJOT€HAHTUIPUI0B MUHEPAIBHBIX KUCIOT, JErHApaTalus; pacCMOTPEHUE
ATHX PEaKIHid C MO3HUIMU OOLINX MPEICTABICHUH 0 MEeXaHU3Me HYKJICO(PHIFHOTO 3aMEICHHS 1
oTiIeTUIeHUs B anupatudeckoM psany. CUHTE3, CBOMCTBA, CHHTETUYECKOE UCTIOIb30BAaHUE ATIKU-
JIOBBIX 3(pMPOB MUHEPAITBHBIX KUCIOT. JAMMeTHICYIb(aT Kak MeTHIHpyonmii pearent. [Ipuco-
€IMHEeHNE CIUPTOB K oJieuHaAM, alleTHIIEHOBBIM COECIMHEHUSM, 00pa30BaHUE MPOCTHIX 3(HUPOB,
B3aUMOJICICTBUE C KAapOOHUJIbHBIMU COEAMHEHUSMM, KHUCIOTaMM U HUX IPOU3BOJHBIMHU.
OxucneHue U AETUAPUPOBAHKE CIIUPTOB; peakuuss OnneHayspa. OCHOBHBIE NTyTH INPUMEHEHUS
CIIUPTOB.

Tema 5.2. Henaceiuensusie cnupthl [IpaBuiio DnpTekoBa-OpieHMeiiepa. AJUIMIOBBIA CHUPT.
Mertoapl cuHTE3a, XUMUYECKHE

CBOWMCTBAa M OCOOCHHOCTH, CBS3aHHBIC C QUIMJIBHBIM TIOJOKEHUEM THUIPOKCUIBLHOW TPYIIIIHL.

[IponaprumnoBslii criupT. BUHWIOBBIN COMPT U €ero Npou3BoHbIe. BUHUIANIETAT ¥ TOIMMEPHI Ha

€ro OCHOBE.

Tema 5.3. MHoroatoMHble cnupThl [ TTMKOIN: COCOOBI UX TOJIyYEHHsI, XMMUYECKHE CBOMCTBA!
OKHCIIEHUE TETPAALIETATOM

CBHUHIIA U MOJIHOU KHUCIOTOU (peakuus Mananpanaa), MexXMOoJIeKyIsipHas THApaTalus, THHAKOIH -

HOBas MEPErpynnupoBKa. ITUICHIVIMKOIb, €70 CBOMCTBA. /M- ¥ MONMITUIIEHIIMKOIIH.
['munepuH: MeTollbl CHHTE3a, OCHOBAaHHBIE Ha MCIOJIb30BAaHUM IPONUIIEHA; 00pa3oBaHUeE

MPOCTHIX U CIOXHBIX 3(PUPOB, KOMIUIEKCOB C HOHAMH METAJJIOB, JIeTUApaTanus ¢ 00pa3oBaHUEM

akposnenHa. IIpumenenue raunepuHa u ero npousBoAHbIX. [leHTaspurputr. Kenmmur. Cop6wur.

A30THBIE 3Pl MHOTOATOMHBIX CIIUPTOB.

Tema 5.4. ®enonsl. Apomarnueckue cuuptel PeHo u

ero romosioru. Hagronsl. Homenkiatypa.

CniocoObl BBeACHUS TUAPOKCUIBHON IPYMIBI B ApOMATUYECKOE SIPO: ILIEJI0YHOE IJIaBJie-
HUE cosell CyIb(QOKUCIOT, TUAPOIN3 TaJOr€HONPOU3BOJHBIX, 3aMEHa AMUHOTPYIIBI Ha THAPOK-
CHJI Yepe3 COJIM AUa30HMsI, KyMOJIbHBIN crioco0 noiydeHus gpenona (Ceprees, Y apuc).

Xumudeckue cBorcTBa. [IprHurHBI MOBBIIIIEHHHOW KUCIOTHOCTH (DEHOJIOB MO CPaBHEHHUIO C
ann(paTHUECKUMH CIIUpTaMH, BIUsSHHE 3aMecTuteneid. OOpa3oBaHue (EHONATOB, MPOCTHIX U
CJIO’KHBIX 3(QHPOB. 3aMelleHne THPOKCUTPYIIIBI HA aMUHOTpyNIy B 2-Hadrone (peakius byxe-
pepa). Peakuuu sneKTpopMIBHOTO 3aMelieHUs: TaJoreHUpOBaHUE, Cylb(pUpOBaHUE, HUTPOBA-
Hue, ankuiaupoBanue. [leperpynnuposka (Ppuca) cinoxkHbIX 3(GUpoB (HEHOIIOB KaK CIOCOO aIu-
nupoBaHus 1o Konblly. Konnencanus ¢eHonoB ¢ ¢opmanbaeruiom, GpeHondpopmaibieruHbe
cMmodbl. Peakuuu 3nekTpoduabHOrO 3aMelleHus], XapakTepHble Uid (PeHOI0B U (PEHONSITOB Kak
apoOMaTHYECKUX COEJUHEHHI C MOBBIIIEHHONW PEaKIIMOHHOM CIIOCOOHOCTBIO: KapOOKCHINPOBA-



HUE, HUTPO3UPOBAHME, a30COUETaHUE, BBEJICHNUE allWJIbHON Tpynmbl (peakuuu ['attepmana, Xe-
ma, Paiimepa-Tumana, Bunscmeiiepa-Xaaka). ['mapupoBanue u okucienue ¢penonon. Ctadbuib-
HbIe (peHOKCHIIbHBIE paguKanbl. DeHonpHbIEe CTAOMIN3AaTOPHI MOJIUMEPHBIX MaTepuaioB. OCHOB-
HbI€ ITyTH UCIIOJIb30BAHUS 3aMELICHHBIX (PEHOJIOB.

[TupokaTexuH U TUAPOXMHOH: CIOCOOBI MOTY4YEHUS, BOCCTAHOBUTEIbHBIE CBOHCTBA, 00pa-
30BaHHE MOHO- U AMA(PUPOB, MUKIHUECKHUE d(PUPBI TUpOKaTeXuHa. [ MAPOXUHOH U pyrue GpeHo-
JIBI KakK nposiBuTenu ortorpaduueckux matepuaion. [Ipeacrapnenue o NpupoOIHBIX COCTUHEHU-
X - IPOU3BOJAHBIX TUPOKATEXNHA. Pe30piuH: moryueHue, peakiuu, XapakTepHble 171 eHOIIOB,
BOCCTAHOBJICHHE JI0 AUTHApope3opiuHa. DIIOPOTIIOUUH: ToJlyueHue, oOpasoBaHue 3(UPOB,
IKWINPOBAHUE MOIMCTBHIM METHJIOM B IIEIOYHON cpejie, MPOSBIIEHUE MOBBIIICHHONW CKJIOHHO-

CTH K TayToMepHbIM nipeBpatieHusM (peakius ¢ NH3 u NH2OH). [Tuporammo:n.
BeH3uII0BkIi CIUPT, TU- U TPUPEHUIKAPOMHOIBI, METOIBI CHHTE3a K XUMHYECKHE CBOM-
CTBA.

PA3JIEJI 6. ITPOCTBIE 5®UPLI K SITIOKCHIbI

Tewma 6.1. IIpocTeie 3¢gupsl

Howmenknarypa, kinaccudukanus. CrnocoOsl monyyeHusi, B3aUMOACHCTBUE C IPOTOHHBIMU
KHCIOTaMH M Kuciotamu JIptouca, pacmieruieHue, okucienue. OOpa3oBaHue THIPONEPEKUCEH,
ux oOHapyxeHue u ynanenue. Lluknuueckue npocrteie 3¢upsl. Terparuapodypan. 1,4-JInokcaH.

Bununossie 3¢upsl. [lonyuenune U3 anetuneHa u 3TuieHa. ' uapoaus u npuduHbl 0oJbIeit
JIETKOCTHU €r0 NMPOTEKaHUs 110 CPAaBHEHHUIO C THAIKUIIOBBIMU 3¢dupamu. [lonmumepuzanus.

AnxuiioBsie 3pupsl GEHONOB: OTYYEHUE, PACHICTUICHHE IPU ACHCTBUH KUCIOT H €ro

MEXaHU3M, [1epPErpyNInupOBKU. AJIKOKCUTPYIINA KaK 3aMECTUTEIb B peaKIUsIX

ANEKTPOPUIBbHOTO 3aMenieHus. udpeHnnoBslil 3¢up: noaydeHre u IpUMEHEHNUE.

Tema 6.2. Onokcunsl Homenknarypa,

HOJIy4eHue, CBOICTRA.

PA3JIEJI 7. KAPBOHUJIbHBIE COEAMHEHM A

Tema 7.1. Anpaerusibl 1 KETOHBI aTUPaTHUECKOTO psia

Homenxknarypa, knaccudukanusi.

Cnoco6b1 00pa3oBaHust KapOOHUIILHOM TPYMIBL: OKHCICHUE AJKAHOB M aJKUJIapoMaTHye-
CKHX YIJIEBOJOPOJIOB, O30HOJIU3 M KAaTAIUTUYECKOE OKHUCIEHHE OJe(UHOB, OKCOCHUHTE3, TUpa-
Taus ankuHoB (peakius KyuepoBa), rMIpoiIn3 TeMUHAIbHBIX IUTAJOT€HITPOU3BOAHBIX U BUHU-
JIOBBIX A(UPOB, OKUCIICHNE U JeTUIpupoBaHue ciupToB. CHHTE3 ajabJeruI0B U KETOHOB U3 Kap-
OOHOBBIX KHUCJIOT U UX NMPOU3BOJIHBIX: BOCCTAHOBJIEHUE XJIOpaHTUAPUIOB (peakuus PozenmyHna-
3aiinesa). BoccranoBieHne HUTPpUIIOB. Peakiuy kapOOHOBBIX KUCIOT M UX MPOU3BOJIHBIX C Me-
TAJJIOPraHUYECKUMHU COETUHEHUSIMH, MUPOJIN3 COJed KapOOHOBBIX KHUCJIOT M €ro KaTaluTh4de-
ckue BapuaHThl. CHHTE3 MakpoUUKINdeckuX KeToHOB (Pyxuuka). [lonyueHue apomaTuueckux
KapOOHWJIbHBIX COEJUHEHUH allMIMPOBAHUEM apOMAaTUYECKHX YIieBoJ0poJioB (peakuus Dpu-
nens-Kpagrca). DnextponHoe crpoenue rpymnnsl C=0, pacnpeneneHue 3JIeKTPOHHOM IUIOTHO-
CTH U €ro0 CBS3b C PEAKLIMOHHON CIIOCOOHOCTHIO KapOOHUIBHON rpynibl. OCHOBHBIE CHIEKTpallb-
HbIE XapaKTePUCTUKHU U (PU3NUECKHE CBONCTBA.

Xumnueckue cBoicTBa. CpaBHEHHE pPEaKIMOHHONW CHOCOOHOCTH W MyTel NpeBpalieHus
aNbJIETUJI0B U KETOHOB. Peakliuu ¢ reTepoaToMHbIMU HYKJICO(PHIaMU: THApATALMs, B3aUMOJei-
CTBHE CO CIHPTaMH (IOJTyaleTalH, alleTalld U KeTalN), IATUXJIOPUCTBIM ochopom, Oucynbhu-
TOM HaTpus. B3aumopelcTBue ¢ a3oTcoaepkalluMH HyKieopuiaMu: oOpa3oBaHUE OKCHMOB,
THJIPa30HOB M CEMHUKAapOa30HOB, B3aUMOACHUCTBUE C BTOPUYHBIMU aMUHAMU U 00pa3oBaHHE €Ha-
MUHOB, B3aMMOJIEHCTBHE C NMEPBUUHBIMM aMHUHaMH U oOpa3zoBaHue ocHoBaHui lludda. Bau-
MoJieiicTBHE ¢ aMMHakoM (YpOTponuH), peakuuss Mannuxa. B3zaumonelicteue ¢ C- Hykineopu-



namMu: o0pa3oBaHUE UAHTHAPHHOB, IPHCOSIMHEHNE MarHMHOpraHnyecknux coeanneHunii. Kerto-
€HOJIbHAsl TAyTOMEpHS U CBSI3aHHBIE C HEW CBOICTBA KapOOHMIJIBHBIX COEAUHEHUI: raloreHupo-
BaHUE M raio)OpMHOE pacCIICIUIEHUE, HUTPO3UPOBAHHUE, ATKWINPOBAHUE. AJIBI0JIBHO- KPOTOHO-
Basi KOHJICHCALIMS M €€ MEXaHU3M IIPU KHCIOTHOM U OCHOBHOM KaTanu3e. KonaeHcanus anbjae-
THJI0OB U KETOHOB C COEIMHEHUSIMU JIPYTUX TUIIOB, COAEPKAIIMX aKTUBHYIO METUJIEHOBYIO TPYII-
ny (peakuus Kuesenarens). Lluknoonuromepusanus U MOJIMMEpU3alns aJIbJIETHI0B (TPHOKCAH,
napanbJeru, mapapopm).

OKHMCIHUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIUU aJbJACTUIOB U KETOHOB. OKHUCIIEHUE allbJie-
THJIOB 0 KapOOHOBBIX KHCIIOT, OKUCIIEHHE KETOHOB 0€3 pa3pbiBa U C pa3pbIBOM YIIIEPOA- yriie-
ponubix cBs3eit (mpaBwito [lomosa). Karanutudeckoe runpupoBanue KapOOHHIBHBIX COEAMHE-
HUM, BOCCTAHOBJIEHHE KOMIUIEKCHBIMU T'MJPUAAMU METAIOB, COUPTaMU B IPUCYTCTBUM AJIKO-
roJiiTOB anroMuHus (paBHOBecue Meepselina-Ilonnnopda-Bepies, peakuus TuieHko), amanb-
raMHpOBaHHBIM IIUHKOM U COJISIHOW KucioToM (peakuusi KiiemMeHceHa), BOCCTaHOBIIEHUE KETO-
HOB METaJUIaMH ¢ 00pa30BaHUEM METAJI-KETHJIOB U MHUHAKOHOB. B3anmoseiicTBie HeeHONMU3H-
PYIOIIUXCS allbIETUIOB CO Hiesnoyamu (peakus Kannuiapo).

A3oTconepikalie Mpou3BOIHbIE KapOOHUIBHBIX coeAuHeHu. O01ue npeacTaBleHus o
CXOJCTBE DJIEKTPOHHOTO CTPOEHUS U XHUMUYECKUX CBOMCTB KapOOHWIBHON M a30METHHOBOM
rpynmbsl. BoccTaHOBIEHHE OKCHMOB, THAPA30HOB, MU((OBBIX OCHOBaHMI, BOCCTAHOBUTEILHOE
aMUHUPOBaHUE KapOOHWIBHBIX coequHeHui. OKCUMBI: TeoMeTprYecKas U30MepHs, IpeBpaiie-
HUS, KaTaJIU3UPyeMbIe KUCIOTaMH, neperpynnupoBka (bekmana) okcuma IIUKIOTeKCaHOHA U €e
IIPOMBIIITIEHHOE 3HaueHue. Karanuzupyemoe oCHOBaHMEM pa3ioKEHHUE THPAa30HOB KaK CIoco0
BOCCTAHOBJICHHS KapOOHMIIBHBIX coenuHeHui (peakuust Kmxuepa-Bonbda). KucinotHsiii ruapo-
nu3 OUCYNb(UTHBIX MPOU3BOJIHBIX, OKCUMOB, THPA30HOB, alleTaJIel U KETaJel Kak METO]| BbI-
JIEJICHUS] ¥ OUYMCTKH KapOOHUIIbHBIX COCMHEHUH.

Tema 7.2. Anbaeruapl M KeTOHbl apomaruueckoro psia CnocoObl cuHTe3a. beH3onHoBas
KOHJleHcanus. Peakuyu 31eKTpopuiibHOro 3aMelieHus B

APpOMATHYCCKUX AJIbACTUAAX U KCTOHAX. AI_[eTO(beHOH, 66H30(1)6HOH.

Tema 7.3. o, B-HenpenenpHble anpaeruabl W KeToHbI OONIME METOABI CHUHTE3a: OKHUCIICHUE
0J1e(hMHOB MO ATTUIHHOMY MOJIOKEHHUIO U CITUPTOB

QUTWIBHOTO THITa, KPOTOHOBAs KOHJICHCAIUS KapOOHWIIBLHBIX coeqnHeHni. CHHTE3 aKkpoJienHa
Jeruaparanyei rMiepuHa. DIEKTPOHHOE CTPOCHHE U €T0 CBSI3b C PEaKIIMOHHON CITOCOOHOCTHIO
o, B -HEenpeaeNbHBIX KapOOHMILHBIX COCIUHEHUH. XUMHYeckne cBoiicTBa. CXOACTBO W pa3iiv-
4yre XUMUYECKUX CBOICTB 0, B -HEMpeAeNbHbIX albJIeTUI0B U KETOHOB: KaTATUTUYECKOE THIPH-
pOBaHKE, BOCCTAHOBJICHUE KOMIUICKCHBIMH THAPUIAMH METAJUIOB, CIIMPTAMH, BOCCTAHOBJICHHE
METalJlaMd B TPHUCYTCTBUU HMCTOYHHUKOB MPOTOHOB. CENEKTHBHOE OKHUCIIEHHE allbJIerHIHOM
rpynmbsl. Peakuu npucoeauHEeHHsI BOBI, CIIUPTOB, TaJOr€HOBOAOPOIOB, OUCYIb(pUTA HATPHSI,
aMMHaKa, aMHUHOB, IIMAHUCTOTO BOJOPO/A, MAarHMMOPraHWYeCKHX coeAuHeHud. Peakuus koH-
nencanuu ¢ CH- akTUBHBIMU COeTMHEHUSIMU (peakius Muxanis).

Tema 7.4. JluxapOonunbHble coeauHeHus: Homenknarypa u  kinaccudukanus. CrocoOsbl
IIOJIyYEHUs, OCHOBAaHHBIE HA PEAKLUAX OKHC-

JIEHWsI, HATPO3UPOBAHUS M KOHACHCAIWMHU. 0-J{ukapOOHUIBHBIE coeauHeHus. [ mokcanb, Mme-
TUITJIMOKCAh; 00pa3oBaHUE YCTOWYMBBHIX THUAPATOB, KaTAIM3HPYEMble OCHOBAaHUSMHU IpEBpa-
IIEHUSI B TUAPOKCUKUCTOTH. PeakTnB UyraeBa m KOMIUIEKCH METAJIOB HA WX OCHOBe. beHsu,
OensminoBas rpynnupoBka. -JukapOoHWIbHBIE COSAMHEHUS, KETO-eHOMbHAs TayroMepus. C- u
O-ankunupoBaHue, 00pa30BaHHUE XeJaTHBIX KOMIUIEKCOB C MOHAMHU METaJUIOB Ha IpUMeEpe alle-
TUJIALETOHA.

Tewma 7.5. Xunons [lonyuenue o- u n- 6eH30- 1 HaQTOXMHOHOB. CBOICTBA XMHOHOB: MOJyYEHUE
MOHO- U JH-



OKCHMOB, MPUCOEAMHEHUE XJOPUCTOr0 BOJOPOJA, aHWINHA, YKCYCHOTO aHTMAPHUAA, PEaKLUs
nueHamu. XuHruapoH. Ilonstue o komiuiekcax ¢ nepeHocoM 3apsaa (KII3). AnTpaxuHOH: 10-
Jy4eHHUe, Pe/ICTaBIEHUE O CBOMCTBAX U IPUMEHEHUH.

PA3AEJI 8. KAPBOHOBBIE KUCJIOTbBI U UX ITPOU3BOAHBIE

Tema 8.1. MoHOKapOOHOBBIE KUCIIOTHI U UX

npousBoHbIe Kiaccudukaius 1 HOMEHKIATypa.

MeTtobl MOTYy4YEHUS: OKUCIEHHUE YIIE€BOJ0POIOB, CIMPTOB U aJIbJETUI0B, CUHTE3bl C HC-
[OJIb30BAHUEM MAarHuii- U JUTUMOPraHUYECKUX COEAUHEHMM, OKHCH YIrJiepoJa MajJOHOBOIO W
aIleTOYKCYCHOTO 3(pHpOB, TUAPOIN3 HUTPUIIOB U CIOKHBIX 3PupoB. CHHTE3 YKCYCHOU KUCIIOTHI
KapOOHWJIMPOBAHUEM METAaHOJIA Ha POAMEBOM KaTanu3arope. [IpupoiHbie HICTOYHUKH KapOOHO-
BBIX KHCIIOT.

DJEeKTPOHHOE CTPOCHHE KapOOKCHIBLHOW TPYHIbl M KapOokcuiar-aHHoHA. Dusndeckue
CBOMCTBa KapOOHOBBIX KHCJIOT M MX MPOM3BOAHBIX. BOmOpoaHbIC CBS3M U 00pa3oBaHKE TUMEp-
HBIX ACCOIIMATOB.

Xumuyeckue cBoicTBa. KHCIOTHOCTB, €€ CBsI3b C ANEKTPOHHBIM CTPOCHHUEM KapOOHOBBIX
KHUCJIOT U UX aHHOHOB, 3aBUCUMOCTh OT XapakTepa U MOJIOKEHUS 3aMECTUTENS B aJIKUIIbHOH 1ie-
iy unu 6eH305bHOM siape. [Ipon3BoiHbIE KAPOOHOBBIX KHCIIOT: COJH, CIOXHbBIE A(UPHI, Tajore-
HAHTHUJIPU/IBI, aHTUIPUJIBI, aMUJBI, TUAPA3HUIBI, a3Ubl, THAPOKCAMOBBIE KHCIOTHI, OPTOI(UPHI,
aMUJIMHBI, HUTPUIbL. [IpencraBienrne o MexaHn3Me B3auMOIpeBpalleHnii KapOOHOBBIX KUCIIOT U
WX MPOU3BOJIHBIX, POJIb KUCIOTHOTO U OCHOBHOTO KaTajlu3a Ha MpUMepe peakiuu 3TepuduKaium
u ombuieHHs. BoccraHoBiienne u ramoreHupoBaHue KucioT (peakuus [emns-Donbsrapaa-
3enuHCKOT0). BhIcme kapOOHOBBIE KUCIOTHI: MaprapyuHOBas, MajJbMUTHHOBAs, CTCAPUHOBAS.
Peaknuu 3amemenust B OEH30JIbHOM fpe KHCIOT apoMaTtudeckoro psaa. IIpencraBnenune 00
OCHOBHBIX MYTSAX HCIOJIb30BAaHUSA KApOOHOBBIX KUCIOT. Mpbuia. XJIOpaHTHAPUIBI: PEaAKIHH C
HYK-JTeopMiIaMl ¥ UCIHOJIb30BAaHHWE XJIOPAHTHAPUIOB B KAdyeCTBE AareHTOB Aal[MJIMPOBAHUS,
peakuus Pozenmyna-3aiilieBa, peakiiui ¢ MAarHUAOPTraHUYECKUMU COSTUHEHUAMH. XJIOPUCTHII
OCH30WI: TONyYCHHE, PEAKIMOHHAS CIIOCOOHOCTh INPH B3aUMOACUCTBUHM C HyKIeodumamu,
WCIIOJIb30BaHNE B KadecTBe pearcHTa OcH3omimmpoBaHus. CIOKHBIC 3(UPHI: KaTAIUTUYCCKOES
TUIPUPOBAHNE, BOCCTAHOBJIIEHNE KOMIUIEKCHBIMU THIPUIAMH METAJUIOB, peakius byBo-bnana.
Peakuuu nepe-stepuduxanuu u cioxHodGupHoi kKoHAeHcanuu. [IpeactaBnenre 00 OCHOBHBIX
MyTSAX WCMHONb-30BaHUS CIOXKHBIX A(GUPOB. AHTHIPHABI KapOOHOBBIX KHCIOT: PEAKIUU C
Hykieopunamu (anu-nupoBanue), peakius [lepkruHa. AMUIBI: KHCIOTHO- OCHOBHBIE CBOICTBA,
MIPUYMHBI TOHUKEH-HON KUCIOTHOCTH 110 CPABHEHHUIO C aMMUAKOM U aMUHAaMH, OCHOBHBIE IIyTH
MpeBpalieHus] B aMUHbI (BOccTaHOBJIEHUE, peakius ['opmaHa U poACcTBeHHbIE el TIpeBpaICHUS
THIPA3uJOB, a3UJI0OB M THAPOKCAMOBBIX KHCIOT), peakius ¢ a3oTHUCToW kucioroi (byso),
MpeJicTaBlIeHre 00 OCHOBHBIX MYTSAX UCHOJIB30BaHUS aMUIOB. B3anMomnpeBpalieHus aMHaI0B U
HUTPUJIOB: KaTaJIU-TUYECKOE THAPUPOBAHUE, BOCCTAHOBIICHUE ATFOMOTUAPUIOM JIMTHUS, PEAKIIUS
C MarHUMOPraHU-4YECKUMH COCIMHEHHUSIMU. AMUJIMHBI: IPUYUHBI MOBBIIIEHHON OCHOBHOCTH TIO
CpPaBHEHUIO C AMUJAMU U AMUHAMH.

Tema 8.2. JIukapOOHOBBIE KUCIOTHI
Howmenknarypa n kinaccupuxanus.

MeTobl CUHTE3a: OKHCIICHUE TUKIOAIKAHOB, ATMIUKINYECKUX CIUPTOB U KETOHOB, apo-
MAaTHYECKHX U AIKUIAPOMATHYECKUX YIIIEBOAOPOI0B, TUAPOIN3 MOHO- U JUHUTPUIIOB, CUHTE3bI
C UCIOJIb30BAaHUEM MAaJIOHOBOTO U aleTOyKCycHOro 3¢dupoB. IlomydyeHne maBeneBol KHCIOTHI
u3 ¢popMHaTa HaTPUs.

XumMuyeckue cBorMcTBa. KHCIOTHBIE CBOMCTBA M UX 3aBUCHMOCTh OT B3aHMMHOT'O PacmoJio-
XKEeHHS KapOOKCUIIBHBIX TpyIil. OOpazoBaHue MPOU3BOIHBIX IO OJHON U 00eMM KapOOKCHUIHLHBIM
rpymnmaM, cMmemiaHHbeie npousBojHble. lllaBeneBas kucimoTa: peakiuu AeKapOOKCHIMPOBAHUS,
neKapOOHWINPOBAHUSI, OKUCTCHHS. J{MATHIIOKCANAT, PEakuu CI0XKHOI(DUPHONH KOHICHCAIUU C



€ro y4aCcTueM U UX CHUHTCTHYCCKOC HCIIO0JIb30BAHHC. MasoHoBas KHCJIOTa: I[GK&pGOKCI/IJII/IpOBa-
HHUC U ITPUYHUHBL MOBBIIICHHOMN JIETKOCTH €T0 IMPOTCKAaHUA, KOHACHCAIUH C Kap6OHI/IJ'IBHI>IMI/I Co-
CIANHCHUSAMU. CBolicTBa MaJIOHOBOTO a(bupa 1 NX CHHTCTHYCCKOC HMCIIOJIb30BAHUC. KOHACHCAIIUU

¢ KapOOHUJILHBIMU COeAMHEHUAMU (peakiusi KueBenaress), npucoeIMHEeHUE MO0 KPAaTHOU CBSI3H,
aKTUBUPOBAHHOM 3JIEKTPOHOAKIENTOPHBIMU 3aMECTUTENAIMH (peakius Muxanis), oOpazoBaHue,
IKWINPOBAHUE U OKHUCIUTENbHASI KOHACHCAIUsl HaTPUIIMaIOHOBOTO 3(upa, mpeBpalleHue mnpo-
IYKTOB 3TUX peakuuil B KapOoHOBBIe KHUCIOTHI (cuHTe3bl KoHpana). SIHTtapHas u riyrapoBas
KHCIIOTHI: 00pa30BaHUE aHTHIPHUIOB U UMHUIOB. CYKIIMHUMUJ, €r0 IPUMEHEHHE B peakiuu Opo-
MUpOBaHUA. AJUIUHOBAS KUCJIOTA U €€ MPOU3BOJHBIC, UX CBOWCTBA U MYTHU MPAKTUYECKOTO HC-
noyib3oBanuda. dTaseBas KUCIOTa U €€ MPOU3BOJHBIC: (PTaJIEBbIl aHTUAPU U €r0 IPUMEHEHUE
JUIS CHUHTE3a aHTPAXWHOHA U €ro IMPOU3BOJHBIX, TPHAPUIMETAHOBBIX KpacuTene; GraiumMun u
€ro WCIOJIb30BaHUE /IS CHUHTE3a aMHuHOB (peakuusi ['abpuansg) W aHTPaHWIOBOW KHCIIOTBL
CJIOKHBIE APUPHI U UX MpaKTUYeckoe npuMeHeHue. Penmnenentsl, miactuduxaropsl. Tepedrane-
Bas KHCIIOTa, AUMETUITepedTaNaT U ero UCIOIb30BaHHE.

Tema 8.3. HempenenbHple MOHO- M JuUKapOOHOBBIE KuCIOTH Kraccubukanus Mertoms
MOJTy4eHUs o, § ~-HeMpeaeIbHbIX KapOOHOBBIX KHCIOT. DJIEK-

TPOHHOE CTPOEHHUE, B3aUMHOE BIIUsHUE KapOokcuibHOM rpynmnsl U cBsizu C=C. [Ipucoeaunenue

BOJIbI, aMMHAaKa, TaJIOT€HOBOIOPO/IOB, IPUYMHBI OPUCHTAIIMN, HAOIIOAaeMONU B ATHUX PEaKITUIX.

MeTob1 TOTY4YeHHsI U IyTH UCTIOJIb30BaHUS aKPHIIOBOM, METAKPUIOBOW KHCIOT U UX POU3BO/I-

HbIX. [Inekcurnac. ITpupoaHbie HCTOYHUKHA U MPAKTHYECKOE 3HAYCHHUE OJICHHOBOM, JIMHOJICBOM,

JTUHOJICHOBOM, apaxuI0HOBOM KUCHOT. Jlunuasl, skupsl. Onuda u apyrue BeICHIXAIOIIKE Macla.

CniocoObl oNyueHUs] MaJeMHOBOM KHUCIOTHI U ee anruapuaa. Ctepeon3soMepus U B3auMo-
MIPEBPAICHUS MAJICHHOBON W (h)yMapOBOW KHUCIIOT, MPOSBICHUE CTEPCOM3OMEPHH B PA3ITUIHSIX
HX XMMHUYECKHX CBOMCTB M B IPOCTPAHCTBEHHOM CTPOEHUHU MPOAYKTOB UX PEAKIUM, IPOTEKAI0-
mmx no cesazu C=C. AuneruneHaukapOOHOBas KHCIOTa Kak aueHodun B peaknuu Jlunbca-
Aunbnepa.

PA3JIEJI 9. TIPOU3BO/IHBIE YT OJIbHOM KUCJIOThBI
docreH, MOUYEBHHA U €€ MPOU3BOHBIE, CIIOKHBIE H3PUPBI YTOJIbHON KUCIOThI, U301IMAHATHI,

ypeTaHbl, ceMukap0a30Jl, KCaHTOreHaThl. ['yaHUWJAMH, NMPUYMHBI BBICOKOH OCHOBHOCTU. [lyTn
MIPAKTHUYECKOT0 MCIOJb30BAHNS IIPOU3BOIHBIX YTOJIBHONW KUCIIOTHI.

PA3JIEJI 10. HUTPOCOEJVUHEHU A

Tema 10.1. AnudaTrueckue HUITPOCOSTUHECHUS

HOMCHKHaTypa n KJIaCCI/I(I)I/IKaHI/IH.

CnocoObl monydyeHust HuTpocoeauHennil. HutpoBanue ankanoB (peakuust KoHosanosa),
oOMeH aroma rajioreHa Ha HUTPOTPYIIy, OKUCIIEHHE aMUHOB, CUHTE3 apOMaTHYECKUX HUTPOCO-
€AVMHEHUN U3 aMUHOB Yepe3 COJIA JUA30HHUS.

DNEKTPOHHOE CTPOEHUE HUTPOTPYIIIBI U €€ 3JIEKTPOHOAKLEITOPHBIN XapakTep.
XnMuueckue cBoiictsa. Katanurnueckoe ruipupoBaHue, BOCCTAHOBIIEHUE B KUCJIOH,
HENTpaabHOU M 1iernoyHou cpenax. C-H-kuciaoTHOCTh U CBSI3aHHBIE C HEll cBoiicTBa anudaruye-
CKMX HUTPOCOEIMHEHHMN: raJJOT€HUPOBAHUE, HUTPO3UPOBAHUE U €r0 UCIIOIb30BAHUE JI UJICH-
TU(PUKAIMY HUTPOCOSIMHEHUH, pa3IMYalONIUXCsl CTPOCHUEM aJIKMIIBHOTO pajuKalia, KOHIEeHca-
U ¢ KapOOHWJIBHBIMM COEIUHEHUSIMU M mpucoeauHeHue no cBsizu C=C, aKTMBHUpPOBaHHOM
JJIEKTPOHOAKLENTOPHBIMU 3aMECTUTENAMU. TayTOMEpHUss HUTPOCOCAUHEHUN WM DPEAKLUU alu-
(bopMBI: THAPOIN3, MEPErpyINIUPOBKA B T'MJIPOKCAMOBBIE KUCIOTHI. [IpruMeHeHne HUTpOcoeau-
HeHull. CHHTE3 TUAPOKCUIAMUHA U3 HUTpo3TaHa. HUTpoykcycHslil 3up 1 ero npuMeHeHue B

CUHTE3€ aMHUHOKHCIIOT.

Tema 10.2. Apomarnueckue HutpocoenuHeHus [lomydyeHune, MexaHM3M HUTPOBAHMS IIpU



3MEeKTPOPUIHLHOM 3aMEUICHUH apOMATUYECKUX
COEMHEHU, HUTPYIOLINE areHThI.

XuMuyeckue cBoicTBa. Peakunu >1mekTpouiasHOro 3aMelieHusi, BIUSIHIE HUTPOTPYII Ha
CKOpPOCTh M opueHTanuto. Hutponpoussoaasie Tomyona, Tpotui. CH-KucnotHocts heHumHUT-
poMerana. Katanutuueckoe ruipupoBaHue, BOCCTAHOBJIIEHUE B KUCIIOW, HEUTPAJIBbHOM U LIEI0Y-
HOU cpenax. [IpoayKTsl HEMOJHOTO BOCCTAHOBJIEHUS apOMAaTUYECKUX HUTpocoeauHeHui. Hut-
PO30COEIMHEHUS: TAYTOMEPHUSl, TUMEPU3ALIUA, PEAKIIMU KOHAEeHCAauun. DEeHUITHAPOKCUIaMUH,
a30KCUOEH30J1 M WX MeperpynnupoBku. ['mapa3zo0en3on, OEH3UAMHOBAS M CEMUIMHOBAs Mepe-
TPYIIUPOBKH.

[TonuHUTpOApOMATUUECKUE COCIUHEHUS: PEAKIMH YaCTUYHOTO BOCCTAHOBJICHHUS, HYKJIEO-
¢buIbHOE 3aMelIeHHe HUTPOTPYIIIbI, 00pa30BaHNEe KOMIUIEKCOB € IEPEHOCOM 3apsifa (MUKpaThl).

PA3JIEJI 11. AMUHBI Knaccudukarus, HOMEHKIATypa.

Crioco0b! nosy4eHusi, OCHOBaHHbIE HA PEAKLUAX HYKICO(PHIBHOIO 3aMEIIECHUs B I'aJOreH-,
THJIPOKCU- 1 aMUHOTIPOU3BOAHBIX aTH(PATUIECKUX U APOMATUYECKHUX YIIIEBOJOPOIOB, PEAKIIUIX
BOCCTAHOBJICHHS HUTPOCOCAMHEHUH (peakius 3uHNHA), a30TCOACPIKAIIMX TPOU3BOIHBIX Kap0Oo-
HWJIBHBIX CO€JMHEHUH U KapOOHOBBIX KHMCJIOT, eperpynnupoBKax aMmuaoB (peakuus ['opmana),
azujoB (neperpynupoBka Kypuuyca), rugpa3uioB kKapOOHOBBIX KHUCIOT U THAPOKCAMOBBIX KHC-
1ot (peaknus JlocceHa).

DNEKTPOHHOE CTPOEHUE aMUHOTPYIIIbI, 3aBUCUMOCTb OT IPUPO/Ibl PaIUKaIOB, CBSI3aHHBIX
¢ atomoM a3zota. IIpocTpaHcTBeHHOE cTpoeHHEe aMUHOB. PU3MYECKUE CBOMCTBA, UX CBSI3b CO
CTIIOCOOHOCTHIO aMHHOB K 0Opa30BBIBAaHHIO BOJOPOAHBIX CBsA3ei. OCHOBHBIC CHEKTpPAIbHbIC Xa-
PaKTEPUCTUKH.

Xumuueckue corcrBa. OCHOBHOCTh M KHUCJIOTHOCTH AMHHOB, 3aBUCUMOCTbL OT IIPUPOIbL
YIIIEBOJIOPOAHBIX paJAMKaloB. B3anMopelicTBue ¢ 3eKTpOPUIBHBIMU peareHTaMu: alKUIHpO-
BaHUC, THAPOKCUIIMPOBAHUEC, alTUJIMPOBAHHUEC U €T0 3HAYCHUC B XUMHUHN aMHHOB, B38.PIMOI[CI>1CTBI/IG
¢ a3oTucToil kucnoroil. OkucneHue annupaTHUecKUX aMHHOB U IYTH UX Hconb3oBanus. O6pa-
30BAHUC YCTBCPTUYHBIX AMMOHHEBBIX cojlel w3 TPETUYHBIX AMHUWHOB MW QJIKHJITaJOTCHHUIO0OB
(MeHIIyTKHH); 3JIEKTPOHHOE CTPOCHHUE, MPAKTUYECKOE HUCIIOIh30BAHNE B KaUECTBE KaTallu3aTo-
poB Mex(daszHoro neperoca. UeTBepTUUHBIE aMMOHHMEBBIE OCHOBAHUSI M OKCHJIbI AMUHOB: pPeaK-
UM Pa3NIoKEeHHs ¢ oOpa3zoBanueM osiepuHoB (peakius ['opmana u Koyna). EHaMuHBI.

CBolicTBa apOMaTHYECKIX aMUHOB: B3aUMO/JICHCTBHE C dNeKTpodunamu. Peakuuu aakuim-
poBaHMs U CyJIb(PUPOBAHUS aApOMATUUECKUX aMHHOB, CYJb()aHUIIOBAsE KUCIIOTA U CyJIb(aMuIHbIE
npemnapaTsl. AIIMIMPOBaHUE apOMAaTHUYECKUX aMHHOB KakK 3alllUTHas peakius AJs JAadbHeiIero
MIPOBEACHUS PEaKLMi TaJIOTEHUPOBAaHMUS M HUTpoBaHUsA. HUTpo3upoBaHME M THA30THUPOBAHHE
apoMaTHYeCKUX aMUHOB. BakHelmine mpeacTaBuTeNn apoOMaTUYECKUX MOHO- U TUAMHUHOB, OC-
HOBHBIE MYTH UX UCIMONB30BaHUsA. CUHTE3 FeTePOLMKINYECKUX COCTUHEHUI U3 0- (eHUIeHIua-
MUHA U 0-aMUHO(EHOIA.

PA3JIEJI 12. AUA30 - 1 ABOCOEAMHEHMA

Tema 12.1. JInazocoennHeHus apoMaTuyeckoro psaa /lnazotupoBaHue apoMaTHYECKHX aMHHOB
(peakmus ['pucca). D1EKTpOHHOE CTPOCHHE, Ka-
THOH JMa30HMS KaK 3JIeKTPO(MIbHBIN peareHT. B3anMonpeBpaiienus pa3auuHbix GopM anaso-
COECIMHEHU.
Peakuuu coneil 1ua3oHusi, MPOTEKAIOIINE C BBIJICIEHUEM a30Ta, U UX UCIOJIb30BAaHUE JUIS
MOJTy4YeHUsT PYHKIIMOHATBHBIX MPOU3BOJAHBIX aPOMATHUECKUX COSIWHEHHH (peakuuu 3aHaMmeiie-
pa, HecmesinoBa).

Peakimum coneit AUa30HUs, IPOTCKAOIINC 0e3 BBIICIICHUA a30Ta. ASOCO‘-IeTaHI/IC, Aua3o- nu
a30COCTaBJIAIOIINE, 3aBUCUMOCTD YCJIOBPII;'I MPOBEACHUA a30COUYCTaHUA OT MPHUPOABI a30COCTaB-
JISIONIEH. CI/IHTC3, 9JICKTPOHHOC CTPOCHUEC U CTPYKTYPHBIC 0COOEHHOCTHU a3OKpaCHTCHCﬁ. Metu-
JIOPpAHX U KOHI'O KpaCHBIfI KaK npCaACTaBUTCIIN Kpacheneﬁ, HCIIOJIB3YEMBIX B Ka4Y€CTBEC MHUKA-



TOpoB. BoccTaHOBIIEHHE CONEN THA30HUS U a30COEAMHEHUI. VICOIb30BaHUE ATUX PEAKLIHM IS
CHUHTE3a MPOU3BOJHBIX THApPa3WHA U aMUHOB. COJIM IMAa30HUS KaK PEre€HThl apUJIMPOBAHUS apo-
MAaTHYECKUX COCOUHEHUMN.

PA3JIEJI 13. TH/IPOKCUKHNCJIOTHI
Tema 13.1. AnudaTtrueckue TUIPOKCUKUCIOTHI

Homenknarypa u kiaccuduxanus.

OO01e MeTolbl CUHTE3a, OCHOBAaHHBIE HAa CBOICTBAX HEIpPENENIbHBIX, TAJIOr€H- U aMHUHO-
KapOOHOBBIX M AMKApOOHOBBIX KHCIOT, MHOTOAQTOMHBIX CIIUPTOB, THPOKCHAIBACTHIOB U THI-
poxkcuHuTpuiIoB. CuHTE3 B-THAPOKCUKUCIOT 1o peakuuu Pedopmarckoro. [lpupoansie ncrou-
HUKU M Ba)XKHEUIINE NPEACTaBUTENIN TMAPOKCUKHUCIOT. [uKkoneBas, MojouHasi, 16J104Hasi, BUH-
Hasl, INMOHHAs KUCJIOTHI.

XUMHYECKUe CBOMCTBA. Peakuun Aeruaparanuu U 3aBUCUMOCTb PE3YJIbTAaTa OT B3aUMHOI'O
pacroioKeHus: KapOOKCHIIBHON U TUAPOKCUTpynIbL. [IpencTaBieHne o CTepeOXUMUN THIPOKCH -
KHCIIOT, PEeaKIu ¢ oOpalleHneM M COXpaHEHUEM KOH(HUTypaluu XHpaIbHOTO IeHTpa (Baib-
JIeH).

Tema 13.2. Apomaruueckue ruipokcukuciaoTsl [lonyuenue kapOokcuiarpoBanueM GEeHOISITOB U
Ha¢ToHOIATOB 110 Konpb6e-1lImurry, B3a-

HMMOIPEBPAILEHUS COJEH MMAPOKCUOEH30MHBIX KUCIOT U BIUSHUE MPUPOJbl KATUOHA IIEJI0YHO-

ro MeTajyla U TEMIIEpaTypbl Ha HallpaBICHHUE 3TUX peakuuid. CanuuuioBas KUCIOTa, aCIIUPHH,

carnon. [lytu ucnonp30BaHus THAPOKCUOCH30WHBIX U HAPTONHBIX KACIOT U UX IPOU3BOTHBIX.

PA3JIEJI 14. AJIbAETUAO U KETOKUCJIOTBI

HOMGHKHaTypa u KJ'IaCCI/I(l)I/IKaI_II/IH. HpOCTGﬁIHHG a-aJIbJCIrua0- U a-KCTOKUCJIOTHI.
HOJ'Iy‘lCHI/IC N3 KCTOHOB, Kap6OHOBBIX KHCJIOT U UX IIPONU3BOAHLIX.

XUMHUYECKUE CBOMCTBA. -ANbAETHIO- U -KETOKUCIIOTHI, UX KOHJEHC AU ¢ KapOOHUIIb-
HBIMHM COEIMHEHUSIMU, IpucoeauHenne 1no cBsizu C=C, akTUBUPOBAHHOM 3JIEKTPOHOAKLENTOP-
HBIMM 3aMecTUTENsIMU (peakuus Muxasis), U CUHTETHYECKOE HCIOJb30BAaHUE 3TUX PEAKIIMM.
BsaumopeiictBue ¢ 6UCyIb(UTOM HATpHsl, IMAHUCTBIM BOJOPOJIOM, THIPOKCUIAMHUHOM U IPO-
W3BOAHBIMU THapa3uHa. Peakuus OpoMupoBaHMs, HUTPO3SUPOBAHUS, a30COYETAHUS, alleTHIINPO-
BaHMs, B3aMMOJICHCTBUE C MArHUMOPraHMYECKUMU COCAMHEHUSAMHU U Tra3oMeTaHoM. [lonyuenue
CIIOKHBIX 3(upoB mo peakiuu Kisiizena. AuetoykcycHslit 3¢up, ero CH-kuCI0oTHOCTE U Tay-
TOMepHsl, 00pa30BaHUE METAIUTMYECKUX MPOM3BOJHBIX, UX CTPOCHUE, IBOMCTBEHHAs! peaKIMOH-
Hasl CIOCOOHOCTD U MCIIOJIb30BaHHE B CHHTE3€ KETOHOB U KapOOHOBBIX KHCIIOT.

PA3JIEJ 15. AMUHOKUCIJIOTSI, ITETITU/ABI 1 BEJIKA

Tema 15.1. AMUHOKHUCIIOTHI

o,B,y-AmuHokucnotel. Konourypauus mnpuponssix L-amMuHOKHCIOT. AMGQOTEpHOCTD,
M309JIEKTPUYECKast TOUKa. IJIEKTpodopes.

XuMHUECKHe CBOICTBa KapOOKCWIbHOW M amuHorpymm. XenaTtsl. berannsl. IloBenenue
IIpU HarpeBaHuM (B CpPaBHEHUU C TUIApOKCUKHcIOoTamMH). CuHTe3 cinoxkHbIX 3¢upoB u N-
AUUIMPOBAHUE - ITYTh K MENTUIHOMY CUHTE3Y.

Baxmweilimme crnocoObl CHHTE3a aMHUHOKHUCIIOT: U3 TaJIOTeHKapOOHOBBIX KHCIOT, CHHTE3
[ITpekkepa-3eMHCKOr0, aNKuaIupoBaHue aHnoHOB CH-KHCITOT, SHAHTHOCEIEKTUBHBIA CHHTE3.

Tema 15.2. [onunentuast u Oenku [omunentunel. benku. YeTsipe ypoBHS
OpraHu3al1 HATUBHBIX OEJIKOB.

PA3JIEJ 16. YI'JIEBO/IbI



Tema 16.8. Monocaxapuasl

Homenknarypa u kmaccudukamms. Ctepeonzomepusi, KOHGUTYpallMOHHbIE psAAbl. Bax-
Heimue npeacraBurean. Kompyaro-menHas TayTOMEPHSL.

XapakTepHble XUMHUYECKUE CBOMCTBA: OKUCIICHUE U BOCCTAHOBJICHHUE, al[MIIMPOBAHKE, all-
KHJIHpOBaHUE, 00pa3oBaHue (PeHUITHAPA30HOB U 03a30HOB, MEPEXO/IbI OT HU3IIMX MOHOCAXapH-
JIOB K BBICIIMM H OOpaTHO.

Tema 16.2. lu- u nonucaxapuasl BocctanaBnyBaromye 1 HEBOCCTAHABINBAIOIINE TUCAXAPUIbI
(ManpTO3a, 1eJI00Hno03a,

JaKTo3a, caxaposa). [lomucaxapus! (kpaxmal, TIHMKOTeH, HEJUTI0N03a).
[IpencraBnenne 0 HaXOXKJCHUU YTIIEBOJIOB B MIPUPOJIE U MYTAX UX MCIIOIB30BAHMUA.

PA3AEJI 17. TETEPOLIUKIIMYECKHWE COEAMHEHUMA

Tema 17.1. IlaTuuneHHbIe T€TEPOLUKIIBI C OJTHUM reTepoaToMoM. MHI01 M NPUPOIHBIE COSIAM-
HEHHUsI UHJIOJIBHOTO psiJia

OO0rmue MeTobl CHHTE3a U B3auMoIpeBpainieHue nukiaoB (FOpbeB). 3aBUCHMOCTD CTETICHH
apOMATHYHOCTH OT MPHUPOBI TE€TEPOATOMA U €€ BIMSHHEC Ha OCOOCHHOCTH B3aUMOJICHCTBUS Te-
TEPOIUKJIIA C JICKTPODUIaMHU.

CpaBHHTENbHAS XapaKTEPUCTUKA (PU3MUECKHX U XUMHYECKUX CBOMCTB (pypaHa, THOo(deHa,
nuppoia u OeHzona. Peakuuu runpupoBanust u okucieHus. Oypdypon u trodeH-2-aabaerun,
nupociauseBas kuciaora. KucioTHsle cBoiicTBa mUpposia U MX UCIIOIb30BaHUE B CUHTE3€. AHAJIO-
rus B CBOMCTBax nuppoia u ¢peHona. Konnencamus nuppoina ¢ GopMaabIeruioM U MypaBbHHON
KUCIOTOM. [TUppOnbHBIN UK KaK CTPYKTYPHBINA (hparMeHT xJiopoduiia ¥ reMorioOuHa.

Meroasl NOCTPOEHUsT UHIOJIBHOTO $/1pa, OCHOBAHHBIC HAa MCIOJb30BaHUU apOMaTUYECKUX
aMUHOB U apuITHApa3oHoB (peakuus Duriepa).

XuUMHYECKuEe CBOMCTBA MH/I0JIa KaK aHajora nupposa. CHHTE3 BaXKHEUIIUX TPOU3BOIHBIX.

[IpencraBienue o NPUPOIHBIX COSAUHEHUSIX MHAOJIBHOTO psifa, uHauro. [lonstue 06

WH/IUTOUIHBIX KPACUTEINSAX U KyOOBOM KpaIlIeHUH.

Tema 17.2. lllecTnuneHHble T€TEPOLUKIIBI C OQHUM rerepoaromoM [lupunns u

ero romosiorr. HoMeHKIaTypa 1 n30Mepusi MPOU3BOAHBIX.

ApOMaTHUYHOCTP M OCHOBHOCTb MUPHIMHOBOTO IMKia. IIposBieHne HykiIeo(pUIbHBIX
CBOMCTB: peaKIuu ¢ JIeKTpoduiiaMu Mo atoMy azora u oopazoBanue N-okucu. OTHOIICHUE MTH-
PUAMHA U €T0 TOMOJIOTOB K OKUCIHUTENAM. | napupoBaHue NUPUANMHOBOTO UKJIa. BiusiHue rere-
poaToMa Ha peakIMOHHYIO CIIOCOOHOCTh NMUPHUIUHOBOTO IMKJIA B LEJIOM U €r0 OTJACNIBHBIX MO-
JIO)KEHHUH. AHAJIOTHSI B XUMUYECKUX CBOMCTBAX MUPHUANHA M HUTpoOeH30ma. Peakium smekTpo-
¢uIbHOrO 3aMelieHus B sape nupuauHa u ero N-okucu. Peakiiuu Hyki1€o(uIbHOTO 3aMelleHus
Bojiopo/a (peakuuss YnunbabruHa) 1 aTOMOB rajioreHa. AKTUBHOCTh METHIJIBHOM TPYIIIBI B 3aBH-
CUMOCTH OT €€ pacrojOKE€HUs B MUPUIMHOBOM sijipe. BiausHue nonoxeHus QyHKIIMOHAIbHON
Ipynnbl B KOJIbLIE HA CBOMCTBA FMAPOKCU- U aMUHOIMPUIUHOB, TAyTOMEPHUS THAPOKCUITUPUIH-
HOB. Conu NMUPUINHMS, pacIleIUIEHHE MUPUANHOBOTO LIUKJIA.

Tema 17.3. XuHOIMH M €ro mpocTeWIIne MPOU3BOJAHbIE MeETonbl MOCTPOEHU XWHOJIMHOBOTO
A]lpa, OCHOBAHHBIC HA PEAKLUAX aHUJIMHA C JIULE-

PUHOM U KapOOHWIBHBIMHU coequHeHusiMu (cuHTe3pl Ckpayna u JleGHepa-Muiuiepa). Oxucie-
Hue XxuHoymHa. CXOACTBO M pa3Iuiue XUMHUYECKUX CBOMCTB MHUPUIMHA U XWHOJIMHA. M30XHHO-
nuH. [IpeacraBnenne o NpUPOIHBIX COEIUHEHUSX, JIEKAPCTBEHHBIX

6. COBOKYIMHOCTH 3aJJaHHi UCTIBITaHUs (OUIIETOB)
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Teopust xummuueckoro crpoenusi A.M.bytnepoBa. OCOOEHHOCTH 3JEKTPOHHOTO CTPOCHUS
aToma yriepoza. MloHHas ¥ KOBaJIeHTHas CBA3M, CIIOCOOBI MX 0Opa3zoBaHMs. THIBI KOBa-
JIEHTHBIX CBsI3€ll. XapaKTepUCTUKU XUMHUYECKHUX CBsi3ed. OTHOCHUTENbHAS 3IEKTPOOTpHULIa-
TEIBHOCTh aTOMOB.

Knaccel opranndeckux coeinHeHu, (yHKIIMOHATbHBIE TPYIIIIBL.

Knaccudukanus peakiuii 1 peareHTOB.

NuaykunoHHBI U Me30MepHBIH 3((EKThl, UX BIHUSAHHE HAa PEAKIMOHHYIO CIIOCOOHOCTH
OpraHUYECKHUX BEIECTB.

Anxanbl. Homenknarypa, uzomepus. CriocoObl MOJSy4yeHHs: MPOMBIIUICHHbIE U Jlabopa-
TOpHBbIE (BOCCTAaHOBJIEHHE TaJOT€HOATKAHOB, HEMPEIENIbHBIX YIJIEBOJAOPOIOB, THUAPOIIN3
MarHuMopraHuyeckux coenuHenuil). Peaknuu Bropia. DiekTpoHHOE CTpOEHUE aIKaHOB.
XapakTtepucTuku cBsasel. Gusnyeckue CBONCTBA.

Xumunueckue cBoiictBa. CTpoeHUE paJuKaioB, UX YCTOMYMBOCTb. Peakuuu paaukaabHOTO

3ameneHus (SR): UX MEXaHU3M. Peakiuu rajioreHupoBaHus, CyJbOUPOBaHUs, CYIIb(HOXIIO-
pPHUpOBaHUs, CYIb(OOKUCICHHS, HUTPOBaHUsI, pacuierieHus. OTaenbHble TPEeICTaBUTENN —
METaH, 3TaH, Ba3eJInH, 030KEPUT, apadHH.

Anxensl. Homenknarypa, nzomepus. CriocoObI IOJTydeHUs: KPEKUHT HeTH, TeTHIporaio-
TeHUPOBAHUE TaJIOTCHOATKAHOB, BHYTPUMOJICKYJISIpHAs JIETHIpaTalus CIUPTOB, MPABHIIO
3aiiieBa (MexaHu3M). ['uapupoBaHue alKHHOB, JETATIOT€HUPOBAHUE JIUTAIOT€HOAIKAHOB.
DIIEKTPOHHOE CTPOEHUE, XapAKTEPUCTUKH G- U TT-CBsA3eil. Dusnyeckue cBOKCTBA.

XuMuyeckue cBoicTBa. MexaHn3M peakiuu 3eKTpouiibHOro npucoeanHenus. Ilpasumno
MapkoBHHMKOBa, epekrcHbI 3¢ dext Xapama. ['mapupoBanue ankeHoB. Peakiuu ranore-
HUPOBaHUs, TMAPOraJIONEHUPOBAHUS, TUAPATALNH, IPUCOCIMHEHNs KACIOT. Peaknuu mo-
JUMEpHU3alM, OKUCIIEHUS Pa3IMYHBbIMU OKHCIUTENAMU. AHaJIU3 aJKEHOB: peakuus Opo-
MHUPOBaHUs, 030HONIN3. OTAeIbHbIC IPEICTABUTENN — STHIIEH, IPONUJIEH, OyTHIIEH, N300Yy-
THJIEH, TIOJIMATUIIEH, ITOJIUIIPOINIIEH, IOJUBHHWIXJIOPUL.

Ankanuensl. Knaccudukanus, HoMeHKaTypa, nzomepusi. ConpspkeHHBIE alKaaueHbl —
CHocoObI Mmony4yeHus, Gu3NYecKue CBOWCTBA. DIEKTPOHHOE CTPOCHUE U €r0 0COOEHHOCTH.
XUMUYECKHE CBOMCTBA — peaklMH SIEKTPOGUILHOTO MpUCOeIUHEHUs (TUIpPHpPOBAHUE,
TUIPOTaJIoreHUpOBaHKe, TajJoreHupoBanue). /umepusanuss U noauMmepusalus ajakajgue-
HOB. OTJeNbHbIE NPEJCTABUTENN — JUBUHUII, U30IPEH.

Anxusbl. Homenknatypa, nuzomepust. CriocoObl NodydeHus: KapOuaHbIM METOJ, Ieruapu-
pOBaHUE AJIKAHOB U AJIKEHOB, JETAJION€HUPOBAHUE TETPAruIpOrajJoreH0alKaHoB, 1erHIpo-
raJIOTEHUPOBAHNE IUTaJOr€HOATIKAHOB, AJKUIMPOBAHUE AllETUIIEHOBBIX YIJIEBOIOPOIOB.
DNEKTPOHHOE CTPOEHUE, XaPAKTEPUCTUKA CBA3EH.

XUMHUECKHE CBOMCTBA: KHCIOTHOCTh, PEAKIIUU 3JIEKTPOPUIBLHOIO MPHCOeIUHEHHs (TH-
pUpOBaHuE, TUAPOTraJOreHUPOBAHUE, TAJIOTEHUPOBAaHNE), NX MexaHu3M. Peaknus Kyuepo-
Ba. Peakiuu Hykineo(uiabHOro NprcoeAMHEeHUs (MexaHusM.). Peakuus uzomepuzauuu Pa-
BOpcKOro. OTAeNbHbIE PEACTABUTENN — AllCTHIIEH.

lanorenankansl. Knaccudarnusa, HomeHnkiarypa, uzomepus. CriocoObl oMydeHHs. IJeK-
TpoHHOE cTpoeHHe. Xapakrepuctuku cBsizu C-Hal. MHayknnoHHbIH 3((GEKT raaoreHos.
®u3nYeCcKre CBOMCTBA.

XUMUYECKUE CBOWCTBA — PEAKIUU HYKJICOPHIHHOTO 3aMemeHUs — SN2, SN1 (MeXaHU3MBbI

peakuuit). Peakuuu snmumunupoBanus — E2, E1 (MexaHu3Mbl peakuuii). ['amoreHankassl,
KaK aJKUIUpyromue peareHTsl. OTaenbHbIe MPEICTABUTENN — XJI0pOohOpM, YETHIPEXXIIO-
PHUCTBIN YIIIEpOI, TUXJIOPITAH, TETPAXJIOPITUIIEH, GTOPOTaH, 010hOpM.

lanmorenankensl, rajoreHaNKuHbBl. HoMeHknaTypa, usomepus, kiaccudpukanus. CrocoOs
MOJy4YEeHUS. DIIEKTPOHHOE CTPOCHUE BUHWI- M AJTUITANIOreHUA0B. [oABUKHOCTE rajore-
HAa Y OTUX TUIIOB COCIMHEHUN. XUMUYECKHUE CBOMCTBA. [[puMeHenHue.

OpnnoatomHuble ciupThl. Knaccudukanus, HoMeHKIaTypa, nzoMepus. CriocoObl MoIydeHHs

— (pepMEHTATUBHBIN TUAPOIU3 CaxapoB, TUAPOIU3 TAJTOr€HOATKAHOB U CIIOXKHBIX 3(QUPOB,
ruapaTanysi ajkeHOB, BOCCTAHOBJIEHHWE KapOOHMUJIBHBIX coenuHeHui. Cunrte3 ['punbspa.
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®dusnyeckue cBoiicTBa. BogoponHas cBA3b M €€ BIMSHUE Ha CBOWMCTBA CIIHUPTOB. OJIEK-
TPOHHOE cTpoeHue, xapakrepuctuku cBsizeit C—O u O—H. KucinoTHO-OCHOBHBIE CBOICTBA
CIIUPTOB.

XUMHUYECKHE CBOMCTBA — OOpa3oBaHME AJKOTOJIATOB, B3aUMOJECHCTBUE CIIUPTOB C Mar-
HUHOpraHMYecKUMH coeinHeHusIMU. Peakuun aeruaparanuu v srepudukanuu. O6pas3oa-
Hue rajoreHankaHoB. Okucienue cnuptoB. OTnenbHbIE NPEACTABUTEIN — 3TAaHOJ, MeTa-
HOJL

Henpenenbusie cniuptel. HoMmenknarypa, uzomepusi. [IpaBuno DnprekoBa-OpieHmerepa.
BuHuoBbIN, ayuIMIIOBBIM, MPONAPrUiIOBBIA crupThl. VX mnpumeHeHune. MHOroaToMHbIe
cnuptel. Homenknarypa, uzomepus. CrnocoObl MOJIy4eHUS — TUIPOJIHU3 JUTAIOT€HOANKa-
HOB, peakuus Barnepa, ruaparamusi okuceil. XMMHYECKHE CBOMCTBA: KHCIOTHOCTh, 00pa-
30BaHME TJIMKOJIATOB, MPOCTBIX U CIOXKHBIX 3(GupoB. [IMHAKOIMHOBAs HEperpynmupoBKa
(mexanusm). OTaenabHbIC TPEICTABUTENN — STUIICHIIINKOIb. [ TUIIEpUH U HUTPOTJIULIEPUH —
UX MOJY4YeHHE U XMUMHUYEcKue cBoiicTBa. OOpa3oBaHME INIMILIEPATOB, MOJHBIX M HETOIHBIX
a¢upos. [Ipumenenue.

[Tpocteie 3¢upsl. Homenknatypa, nzomepusi. CriocoObl NOTY4YeHUsT — ETUApaTaus CIup-
TOB, AIKWIMPOBAaHUE CIIUPTOB — CHHTE3 BuibsiMcona. @uznueckue CBONCTBA. DIEKTPOH-
HOE CTpoeHue. XMMHUYECKHe CBOMCTBA: 3(hUpPHI Kak ciadble OCHOBAaHUSI — 00pa30BaHHE OK-
COHMEBBIX COCAMHEHUH, PEAKIIUU PACILECIIIICHUS.

Anbnernapl U ketonsl. Knaccugukanus, HoMeHK1atypa, uzomepus. CrocoObl MoIydeHus:
OKHCJICHHE CIIUPTOB, IMUPOJU3 KapOOHOBBIX KHUCIOT M MX COJIEH, MarHUHOpraHu4ecKuit
CHHTE3, OKUCIIEHUE CIIUPTOB U AJIKEHOB (030HOJIN3), THApaTalus alkuHoB (peakuus Kyde-
poBa) TUIPOJIU3 TEMUHAIBHBIX JUTAaJOr€HOAIKAHOB, OKCOCHHTE3. PU3NYeCKUe CBOMCTBA.
DNEKTPOHHOE CTPOEHUE KapOOHWIbHOM IPYIIIbI.

XUMHYECKUE CBOMCTBA: OOIIMII MEXaHWU3M pEeaKIUil HYKJICO()HIBHOTO MPUCOETUHEHUSI.
Kucnorno-ocHoBHol karanus. [lpucoeanHenne MarHMHOpPraHMYECKUX COECIUHEHUM, CHU-
HWJIBHOW KUCIIOTHI, TUAPOCYIb(QHUTA HATPHS, AaMHHOB M UX MPOU3BOJIHBIX (MEXaHU3MBI pe-
akuuii). OOpa3oBaHue ModyaleTalel, aleraneil, keranei. Peakuuu okucieHus, rajno-
dbopmHas peakiusi. Peakuus Kikaepa. Peakiiuu KoHAeHCAIMN — allbI0JIbHAS, KPOTOHOBAS,
cnoxkHod(upnas, Kannummapo (mexanusmbl). Peaknuss Manauxa. OcuoBanus Luddda.
Peakiiumn 3amenieHust B yriieBoJA0pOAHOM paaukane. OTaenbHble MpencTaBuTenu: Gpopma-
JIUH, napagopM, YpOTpOIIUH, XJI0paJIbruApaT, alleTalbIeru/l, alleToH.

Henaceitennsle kapooHmiIbHbIE coequHenus. Knaccuukanys, HOMEHKIaTypa, H30MepHUsL.
AKpOJIENH 1 METUJIBUHWIKETOH — ITOJIydeHHe. XUMHUYECKHE cBoiicTBa. [Ipumenenue.
Juansneruasl U quykToHbl. Knaccugukanus, HOMeHKIaTypa, u3omepus. I nnokcans, qua-
LETUJI, AlleTWIALIETOH, alleTOHWIALIETOH, TIIyTAPOBBIN aJIbIETU/L.

OpnHoocHOBHbIE KapOOHOBbIE KUCIOTHL. Knaccudukanus, HoMeHkinatypa, usomepus. Cro-
cOOBI MOJTyYEHUS: OKCOCUHTE3, OKUCIICHHE aJKEHOB, AJIKUHOB, CIIMPTOB, aJbJAECTUAOB U Ke-
TOHOB, MarHUHOPraHWYEeCKU CUHTE3. [ UIpOIN3, NPOU3BOIHBIX KAPOOHOBBIX KUCIIOT (Me-
XaHW3M), COEIMHEHUN COJIepKaLUX TPUXJIOPMETHIIbHYIO Ipyniy. Pu3ndyeckue cBOMCTBA.
DNEeKTPOHHOE CTPOCHUE KapOOKCHIHHOW TpyHmbl M KapOOoKcuiaT-aHuoHa. BomoponaHbie
CBSI3H.

Xumnyeckue cpoiictBa KucimotHocTs BiusiHue 3amecturesns Ha KUCIOTHOCTh. Peakuun
aruiupoBaHus KHCI0THO-OCHOBHOM KaTanu3 (MEeXaHW3M), allWIMpYIolie areHThl. OyHK-
MUOHAJIBHBIC ITPOU3BOAHBIC Kap6OHOBBIX KHCJIOT: COJIM, TaJIOTCHAHTUAPWUAbI, aHTUAPUJIbI,
aMM/Ibl, CIIO’KHBIE 2(PUPBI, — UX CHIOCOOBI MOJTYUYECHUS U XUMHUECKUE CBOICTRA.
HenpenenbHble 0JHOOCHOBHBIE KapOOHOBbIE KHCI0Thl. Homenkmnarypa, nsomepus. Crioco-
ObI IOJTyYEHHs1, FIIEKTPOHHOE CTPOEHHE, XUMHUYECKHe CBOMCTBAa. OTeNbHbIE MTPe/ICTaBUTE-
JIX — aKpuJIoBas, METaKpUJIOBasd, KPpOTOHOBAasA KHCJIOTEI.

JIByxocHOBHbIE kKapOoHOBBIE KUCIOTH. HoMenknaTypa, nzomepus. CrocoObl Moy4eHus —
OKHCJIEHUE IJIMKOJIEH, THAPOIN3 AUHUTPUWIOB U Jp. Dusndeckue cBoiicTBa. XUMUYECKUE
cBOMCTBa: 00pa3oBaHUE MPOU3BOJHBIX KapOOHOBBIX KHUCIOT. OTHOIIEHHE K HArpEBaHUIO.
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OTtnenpHbIE NPEACTABUTENM — SIHTAPHBIA aHTHAPHUA — €ro MOJIy4€HHE U CBOMCTBa. Maio-
HOBBIN 3(Up — CTPOEHHE AHMOHA MaOHOBOro 3(upa. CHUHTE3bl HA OCHOBE MaJOHOBOIO
s¢upa. ManenHosas u pymapoBas KUCJIOTHL. DIEKTPOHHOE cTpoeHue. KucimorHocTs. Xu-
MHUYECKHE CBOMCTBA HENPEEIbHBIX TUKAPOOHOBBIX KHCIIOT.

Hutpocoenunenus. Homenkmnarypa, usomepus. Crioco0Obl nomyuenust — peakiust Konosa-
JoBa U Jip. DJIEKTPOHHOE CTpOeHUE HUTporpynnsl. CemMunoispHas cBsi3b. DPU3HMUECKHE
CBOMCTBA. XMMHUYECKHE CBOWCTBA: BOCCTAHOBJIICHHE HUTPOIPYIIILI, B3aUMOJEHCTBUE CO
IeJI09aMH, a30THCTOM KUCIOTON (hOpMambAeTHIOM (MEXaHU3MBI PEAKIIHA).

Awmunsbl. Knaccudukanus, HomeHk1arypa, uzomepusi. CriocoObl Moy4eHHs: BOCCTaHOBJIe-
HUE HUTPOCOCAMHEHUU, HUTPUIIOB, M3OHUTPWIIOB, aMUIOB. AJKWIMPOBAHUE aMMHaKa.
I'odmaHOBCKOE paciIenyieHHe aMUI0B KUCIIOT (MexaHu3M), cuHte3 ['abpuans. dusndeckue
CBOMCTBA. DJIEKTPOHHOE CTPOEHHME MOJIEKYJ aMMHUaka U aMuHoB. CTpoeHue coseil ammo-
Hus. KUCIOTHOCT, U OCHOBHOCTH aMHUHOB, 0Opa3oBaHHME BOJOPOIHBIX CBS3CH, BIHSHHC
MIPUPO/IBI 3aMECTUTEIII HA OCHOBHOCTh. XMMHYECKHE CBOMCTBA: 00pa3oBaHuE COJieH, allKu-
JUpPOBaHUE U allWJIMPOBaHHWE aMUHOB. B3aumoseiicTBue aMHUHOB C a30THUCTON KHUCIOTOM U
MarHMMOpraHn4eckuMu coeiMHeHusaMU. KauecTBeHHas peakliys Ha IepBUYHbIC aMUHBI.

Hutpunel. Homenknarypa, uzomepus. CrnocoObl mnonydeHus. Puznueckue CBOMCTBA.
DNeKTpOHHOE cTpoeHHe. XMMHUYECKHe CBOMcTBa. BoccTaHOBICHNE M THAPOIU3 HUTPHUIIOB
(MexaHu3M), B3aUMOJICHCTBUE C MArHUHOPraHMYECKUMHU coeAuHeHusMU. OTrerabHbIe
npeacTaBuTenu — aueToHuTpuil. M3onutpunsl. Homenknatypa, nzomepus. CrnocoOsl 1o-
Jy4deHus. DIEeKTPOHHOe cTpoeHue XuMmuueckue cBoiictBa. CemunosnsipHas cBsi3b. Boccra-
HOBJICHHUE U TUJPOJIN3 U30HUTPUIIOB, MEXAHU3M PEAKIUH.

I"anorenzamemnénnbie KapOOHOBBIE KUCIOTHI. Knaccuukaius, HOMEHKIATypa, H30MEpHs.
CrniocoObl nostyyeHust. XMuMHUECKUE CBOMCTBA.

I'mapoxcukapOoHoBBIe KHCTOTHL. Kiaccudukanms, HoMeHKIaTypa, uzomepus. CrocoOb!
MOJyYEeHHUS: O-, 3-, Y- ¥ S-THIPOKCUKAPOOHOBBIX KHCIOT. XUMHUYECKHUE CBOHCTBA.
OnTuueckast uzomepusi. [lonsgpuzoBanHblii cBeT, nossgpumerpsl. [lonsatue 00 acummeTpu-
4eCKOM aToMe yriepoja. Y aenbHoe BpameHue. @opmynsl @umepa. OnTuyeckue aHTUIo-
Ibl, nuactepuoMepsl. Meszogopma. Panematsl u ux paszaenenue. OTHocuTelbHas U adco-
MoTHas KoHpurypauuu. BanbreHoBckoe oOpaieHue. Acummerpudeckuil cuHte3. OT-
JIeJIbHbIE TIPEACTaBUTEH — SI0JI0UHAsl U BUHHBIE KHUCIIOTHI.

Anpaeruio- U KeTokucnoTel. HoMenknatypa, usomepus. CriocoObl momydeHusi. AIeToyk-
CyCHasi KUCJIOTa. ANETOYKCYCHBIH 3(pHUp — TOJy4eHHE U XUMUYecKue cBoicTBa. Kero-
€HOJIbHAsI TayTOMEpPHUsI alleTOyKCYCcHOro 3(dupa. Peakiiuu KeTOHHOW W €HOJbHON (hOPMBL.
KeToHHOE M KHCIIOTHOE paciIerieHue alleTOyKCycHOTo 3upa. CUHTE3BI C TOMOIIIBIO arle-
TOYKCYCHOT0 3(upa.

Awmunokucnotel. Knaccudukanus, HomeHknatypa, uzomepus, Criocoobl momyueHus: Tui-
ponu3 6eNKOB, aMUHUPOBAHHE KHUCIIOT, BOCCTAHOBIIEHHE OKCHUMOB M THAPA30HOB. Peakius
[ITpexkkepa—3enunckoro, metos PonronoBa. KucioTHO-OCHOBHBIE CBOWCTBA aMHUHOKHC-
n0oT. bunonsgpueiil noH. M303nekTprdeckas Touka. XMMUYECKUE CBOWCTBA: PEAKLIMU Kap-
O0okcunpHOM M amuHOrpymi. Arupoanue no lllorren—baymany. OTHOlIeHHE aMUHO-
KHUCJIOT K HarpeBanuto. buonornueckas pojib aMUHOKHUCIIOT.

Monocaxapuabl. Knaccudukanusi, HoMeHkIaTypa, uzoMepus. Jle30kcu- U aMuHOcaxapa.
®opmynsl Oumepa, Kommu-Tonnenca, Xeyopca. @ypaHo3HbIM U UPaHO3HBINA UK. [lo-
JyaneTaabHbII THIPOKCHI U ero 0coOOeHHOCTH. AHOMepsl. MyTrapoTtanus. Crioco0s! moiy-
yeHHsl: GOTOCUHTE3, THAPOJIN3 MOJUCAXapHUI0B, OKHCIEHHE MHOTOATOMHBIX CIUPTOB, IIH-
AHTUJPUHHBINA CUHTE3. XMMUYECKHE CBOMCTBA: OKUCIIEHWE U BOCCTAaHOBJIEHME MOHOCAaXa-
puaoB. OnuMepsl. O3a30HbI. [NIMKO3UABI. AJNKMIMPOBAaHUE W AllWJIMPOBAHUE YTIJIEBOJOB.
B3anmoaeiicTBre ¢ THAPOKCUIIAMUHOM, CHHIJIBHON KHCIIOTOM.

Onurocaxapunel. Knaccudukanus, HOMeHKIaTypa, usoMmepus. BoccranaBiuBaromue u
HEBOCCTAHABIIMBAIOIIME AMCAXAPU/IbI, METO/BI NOJyYEHUs, XUMUUYECKUE cBoiicTBa. [lonu-
caxapuabl. Knaccudukanus, HomeHknarypa, uzomepus. OTnenabHble IpeICTaBUTENN: LEel-
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JIF0JI03a, KpaxMall, aMHJI03a, AMUJIONIEKTUH. XUMUYECKHE CBOMCTBA.

Apensl. HeGen3zonanpie apoMatudeckue cuctemMel. Kimaccudukams, HOMEHKIIATypa, dJIeK-
TPOHHOE CTPOCHHE, APOMATHYHOCTh, TPaBUIO0 XIOKKesl. CrocoObl MOaydeHus U XUMUJe-
CKHE CBOMCTBa OCH30JIa U €ro TOMOJIOTOB. Peakiuu 351eKTpo(UILHOTO 3aMEIICHUs B apo-
MAaTUYECKOM psy. DHEpreTudeckas auarpaMma. MexaHu3M OpPHUEHTHPYIOIIETO BIUSHUS
3aMECTHUTENEH.

I"anorenapensl. Kiaccudukanus, HoMeHkiIaTypa, u3omepus. Beenenue rajoreHa B a1po u
O0okoByI0 1enb (MexaHusM). Pusznyeckue CBOWCTBA, JJIEKTPOHHOE cTpoeHue. lloaBrk-
HOCTh TaJlOr€Ha B apOMaTMUYECKOM KoJiblle U OOKOBOW nenu. Peakiuu Hykieo(uiaibHOTO
3aMeIlEeHUs] B apOMaTHYECKOM psify (MexaHusM). BiusHue npupojipl 3aMecTuTens Ha Mo-
JBMKHOCTh TajJoreHa. XHMMHUYECKHE CBOWCTBA: PEAKIUH SIEKTPO(UIBHOTO 3aMELICHHUS.
OtnenpHBIEC IPEICTAaBUTEIH.

Apencynbdokucnorsl. Kinaccudukamnus, HoMeHKIaTypa, nsomepus. CrocoObl OTyUYSHHS.
Mexanu3m peakiuu cyiabpupoBaHus. Pu3nveckue CBONCTBA, 3JICKTPOHHOE CTPOCHHE.
XUMHUYECKHE CBOMCTBA: 00Opa3oBaHHME COJICH, PeaKkIMU 3aMeHbl CyibQorpymnmsl. [Ipous-
BOJIHBIE CYJIBb(OKHUCIOT: CyNIb(OranoreHuabl, 3pUpbl, aMHIbl — HOMEHKIIATYpPa, CIIOCOOBI
MOJTYYEHHs U XUMUYECKUE CBOMCTBA.

Apomarnyeckue HutTpocoeauHeHus. Homenknatypa, usomepus. CrnocoObl HOIy4eHUS.
MexaHu3M peaknuu HATpoBaHUs. PHU3MYECKHE CBOMCTBA, IIEKTPOHHOE CTPOCHUE. XUMU-
YEeCKHE CBOICTBA: BOCCTAHOBICHHWE HHUTPOCOCIMHEHUI B pa3IMYHBIX cpenax. Peakuum
ANIEKTPO(UIBHOTO U HYKJICO(PHIBHOTO 3aMelleHus. BiusHue HUTpOrpynbl Ha peaklnoH-
HYIO CIIOCOOHOCTb.

Kupnoapomarudeckue HUTpocoeauHeHus. Homenknarypa. CriocoObl monydeHus. Mexa-
HU3M peakIui HUTpoBaHUs. DU3nyecKre CBONCTBA, JIEKTPOHHOE CTPOCHHE. XUMHUCCKHE
CBOICTBA: BOCCTAaHOBJICHHUE, B3AMMOJICICTBHE HUTPOCOCIMHEHU CO MIETOYAMMU.

®enonbl. Knaccugukanus, HoMeHKIaTypa, n3oMepust. CiocoObl MOIY4EeHUS OJJHOATOMHBIX
¢benonoB. du3nveckrue CBOMCTBA, AMEKTPOHHOE cTpoeHue. KucmorHocTs (eHonoB, Bims-
HUE IPUPOJBI 3aMECTUTENSI Ha KUCIOTHOCTh. XMMUYECKHE CBOMCTBA: PEAKLMH aJIKUIUPO-
BaHUs, allWIMPOBAHUSA, HUTPOBAHUS, CyJb(UpPOBaHUS U TanoreHupoBanus. KauectBenHas
peakus Ha (EHONBHBIA TUApOoKcHI. OTHenpHBIC NMpeAcTaBUTeNH. JByX- U TpEXxaTOMHBIE
¢denonsl. Homenknarypa, nzomepust. CriocoObl MOMydYeHUsI U XUMHYeckue cBoicTBa. OT-
ACJIBHBIC TPCACTABUTCIIN.

Apomartudeckue cnupTsel. HoMeHkaTypa, u3oMepusi, ciocoObl MOTYYEHHUS] U XUMHUYECKHE
CBOMCTBA.

Apomarnyeckue amuHbl. Knaccugukaius, HoMeHKIaTypa, nzomepus. CriocoOsl mosyue-
HUS: BOCCTAaHOBJICHHE HUTPOCOEIUHEHHMM, aMMOHOJIN3 TaJIOT€HONPOU3BOAHBIX, BOCCTAHO-
BUTEJIbHOE AMUHHPOBAHUE, BOCCTAHOBJIEHHUE HUTPHIIOB, TO(MAHOBCKOE paclleIICHHE
amu10oB kucior. dusmdeckue cBOICTBa, ANMEKTPOHHOE CTpoeHHe. OCHOBHOCTh AMMHOB.
Binstaue npupoasl 3aMecTUTENsE HA OCHOBHOCTb.

XUMHYECKHE CBOMCTBA: aKIJIMPOBAHWE, AlMJIUPOBAHHE (MEXaHU3M), PEaKI[UU AJIEKTPO-
(UITBHOTO 3aMEIIEHUST U UX OCOOEHHOCTH, B3aUMOJICHCTBUE C a30THCTOW KHUCIOTOW. OT-
JeNnbHbIe TpeacTaBuTend. HoMeHknaTypa, crocoObl MONyUYeHUs U XMMHUYECKHUE CBOMCTBA
apoMaTHYeCKUX aMUHOB C AMUHOTPYIION B 00KOBOH 1enu. B-DeHUIITUIAMUHBI, UX TTPaK-
THYECKas 3HAYNMOCTb.

Huazocoennnenus. Knaccudukanus, HOMEHKIATypa, U30MepUs. DIEKTPOHHOE CTPOCHHE
cosiel auazoHus. Peakums nua3oTUpOBaHUS KaK METOJ MOJIYYECHHUS COJEH Ua30HUs, €€
MexaHusM. Peaknum conell [Ua30HUS C BBIAEICHUEM M 0€3 BBIIEIEHHUS a30Ta. A30COemu-
HeHusi. HoMenknatypa, nzomepus. Peakiusa azocoueranus u ee MexaHusMm. J[na3zo- u azo-
cocraBnstonas. Brusaue pH cpenpl, crepudeckux (GpakTOpoB, MPUPOABI 3aMECTUTENS Ha
CKOpPOCTbh peakUMM azocoyeTaHus. BoccranoBneHnue azocoenuHeHui. [Ipumenenne azoco-
€IMHEHUH B KaueCTBE MHANKATOPOB. [[pMunHbI BOSHUKHOBEHUSI OKPACKU, XPOMO(DOPHBIE 1
ayKCOXPOMHBIE IpYIIIBI. MeTunopanx.
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Apomarnueckue anpaeruabl. Kimaccudukaiys, HoMeHkiIaTypa, usomepus. Criocoos! moiy-
YEeHMsI: THAPOJIU3 JAUTaIOre€HONPOU3BOJHBIX, OKUCICHHUE AJIKMIIOEH30JI0B, apOMaTHYECKUX
CIHUPTOB, AJTKEHUJIOEH30JI0B, BOCCTAHOBJICHHUE XJIOPAHTHAPUIOB apOMAaTHUYECKHX KapOOHO-
BBIX KUCIOT (peakuus Po3eHMyHzAa), CUHTE3 C y4acTHEM MarHUHOPraHUYECKUX COEIUHE-
Huil. Peakuuu ['arrepmana-Koxa, Bunscmaiiepa — Xaaka u Tumana — Peiimepa. @usunde-
CKHE CBOMCTBA. DIEKTPOHHOE CTPOEHUE KapOOHMIBHOM TPYIIIIBL.

XuMuyeckue cBOMCTBa: Peakunu OKUCIEHUS, BOCCTAHOBJIECHHS, BOCCTAHOBUTEIILHOE aMU-
HUPOBaHUE, B3auMoielicTBUE ¢ peakTuBOM [ punbsipa. OOpazoBaHue IUAHTUAPUHOB U OU-
CyIb(UTHBIX MPOU3BOJHBIX, B3aUMOJICHCTBHE C aMMHUAKOM M TIPOU3BOJHBIMH aMMHUaKa.
Peaknuu konnencanuu u ux mexanusm (Knsiizena, Kannunnapo, 6enzounnonas, [lepkuna).
Peakmuu 6€H30JILHOTO KOJIBIIA TIO]] BIUSTHUEM KapOOHUIBHOMN TPYIIIIHI.

Apomarnyeckue keToHbl. Kiaccudukanus, HoMeHKIaTypa, usomepus. CrocoObl moiyde-
Hus: peakiun Opunens-Kpadrea (mexanusm) u Oprca, OKUCIEHHE BTOPUYHBIX apoOMaTH-
YEeCKUX CIIUPTOB, TUAPOIIN3 TEMUHAIBHBIX IUTATIOT€HONPOU3BOAHBIX, TUPOJIU3 apOMaTHye-
CKHUX KapOOHOBBIX KHUCIOT M HX coiiel. du3nueckre CBONCTBA, 3JIEKTPOHHOE CTPOCHHE.
XUMHUYECKHE CBOMCTBA: OKUCIICHUE, BOCCTAHOBJICHUE, BOCCTAHOBUTEIILHOE aMUHUPOBAHHUE,
raJIOTEHUPOBAHUE APOMATUUYECKUX U KUPHOAPOMATHUECKUX KETOHOB. Peakiuu KoHJeHca-
uuu. bekMaHoBcKas meperpynnupoBka oKCUMoB. OTaenbHbIE MPECTaBUTENN: OCH3alb/Ie-
ruj, aieTo(eHoH, BAHUIUH.

Apomarnyeckue kapOoHOBBIE KUCIOThI. Kiaccudukanus, HomeHkiarypa, uzomepus. Cro-
coObI nomydeHust: OKUCICHNE TOMOJIOroB OCH30J1a, apPOMAaTHUECKUX CIIUPTOB, albICTHIOB
U KETOHOB; TUAPOJIN3 TPUTAJIOTEHOIIPOU3BOIHBIX U IIPOU3BOJHBIX apOMaTUYECKUX KapOo-
HOBBIX KHCIJIOT, PEaKLUU aluIMpoBaHus OeH3oJpHOro Kojbla no Ppuaemo — Kpadrey,
METAJJIOPraHudecKuil cuHTe3. DU3nuecKkne CBOMCTBA U DJICKTPOHHOE cTpoeHue. Kucor-
HOCTb. BiusiHue npupo/ipl 3aMecTUTENs Ha KUCIOTHOCTb.

XuMHUYECKUe CBOHWCTBA: 00pa30BaHUE MPOU3BOIHBIX KapOOHOBBIX KUCIIOT (Cojei, 3¢hupos,
raJIOr€HaHTMJIPUIOB, aHTUAPHUIO0B, aMUI0B, HUTPUJIOB).

JIByXOCHOBHBIE apoMaThdyeckue KapOoHOBbIE KUCIOTHI. Kiaccugukainus, HOMEHKIATYypa,
uzomepusi. CrocoObl nonmydeHus. dusnueckue CBOWCTBA U 3JIEKTPOHHOE cTpoeHue. Kuc-
JIOTHOCTb. XUMHUYECKHE cBoMcTBa. DTasieBblil aHTUAPpUA, peHuIManoHoBas kuciaora. [{uk-
JNYECKHE aMUbl, UX KUCIOTHOCTD.

KupHoapomarnyeckue kapOOHOBbIE KUCIOThL. DEHMIYKCYCHAs KUCIIOTa, nosiydeHue. Ko-
pUYHAsI KUCIIOTa, MUHAAJIbHAS KUCIIOTA.

[IsTHYIeHHBIE TETEPONUKINYECKUE COSTUHEHUS C OJJHIM TeTepoaroMoM ((dypaH, THO(EH,
nuppoda, uepon). OOmas xapakrepuctuka. Homenknatypa. M3omepusa. OOmue u cnenu-
IbHBIE METOJBI MoNTydeHus. Pu3ndeckne CBOMCTBA. DIEKTPOHHOE CTPOEHHUE, apOMaTHU-
HOCTh. XMMHMYECKHE CBOMCTBA: PEAKLIUU MIEKTPOPUIBHOTO 3aMelleHHs (MEXaHNU3M), B3au-
MOJIeiCTBHE ¢ CUIIBHBIMHU KHcIoTaMH (aunao(oOHOCTh) U nueHopmiaMu. Peakiuu ¢ Hyk-
neopmnbHbBIME peareHTamMu. N-H KrcIoTHOCTR muppoia u nHAoNa. Peakimuu okucieHus u
BOCCTaHOBJICHHUS.

[Tupuaun. HomeHnknarypa, n3omepusi, criocoObl MOJyuyeHHs: MPOMBILIUIEHHbIE U J1abopa-
TopHble. DU3NUECKUE CBOMCTBA. DJIEKTPOHHOE CTPOCHUE, apOMAaTHYHOCTh. XUMHYECKHE
CBOMCTBA: PEAKLMH NUPUAMHA KaK OCHOBAHMS, aJKUIUPOBAHUE U AL[WIIMPOBAHUE DIIEKTPO-
(GWIBHOTO U HYKJI€O()WIBHOIO 3aMElIeHUs (MEXaHNU3M), BOCCTAHOBIIEHUE, OKHCIICHHE.

XunonuH. Homenkmnarypa, uzomepus. CriocoObl moiyuenus: metoasl Ckpayna, bunuiepa,
Mopenynra. @u3nueckre CBOMCTBA. JJEKTPOHHOE CTPOEHHE, apOMaTUYHOCTh. Peakiumn
XMHOJIMHA KaK OCHOBaHMS, HJIEKTPOGUIBHOTO U HYKJICO(PHUIBHOTO 3aMeIIeHUs (MEXaHHU3M).
BoccranoBneHne 1 OKUCIeHHE XUHOIMHA.

N3oxunonuH. Howmenknarypa, uzomepuss. CnocoObl modydeHusi: Meron bumiepa-
Hanmpansckoro. @usnyeckne CBOMCTBA. DJIEKTPOHHOE CTPOCHME, apOMATHYHOCTh. Peak-
UM HM30XMHOJIMHA KaK OCHOBAHUS, 3JEKTPOPUIBLHOTO U HYKJICO(PUIHLHOTO 3aMeIIeHUs



(MGX&HI/IBM). BoccTranoBieHNe U OKUCICHHE M30XUHOJIMHA. OTI[GJIBHBIG MNpeaACTAaBUTCIIN.

7. PekoMeHni0BaHHas qUTEpaTypAa.
OcHoBHasi JiuTEepaTypa

1.T'amoukun A.U., Anansuna M.B. Opraandeckas xumus. B 2-X Tomax. M.: Jlpoda, 2010.

2. Ilpaktuxkym o opranmdeckoi xumuu / B.W. Tepennn u np. mox pen.akan. PAH H.C. 3edu-
poga. - M.: BUHOM. Jla6opatopus 3Hanuii, 2010.

3. PeyroB O.A., Kypu A.JI., Bytun K.I1. Oprannueckas xumus. T. 1-4. M., MI'Y Uzn. «bu-
HOMY, 2004-2005.

4. Tpasenb B.®. Opranunueckas xumus. T. 1,2. M.: Akanemknura, 2006.

5. Oprannueckas xumus. [log penaknueit TrokaBkunoit H.A. M.: JIpoda, 2002, B 2-X KH.

6. Opranukym. T.1,2. M.: Mup, 2008.

7. Nmuen D. OcHOBBI oprannyeckoi crepeoxumun. M.: bunom. Jlabopatopus 3nanuii, 2007.

8. lllepbuna A.D. Opranuyeckas Xxumus: 3agaud 1 ynpaxuenus. Munck: Hosoe 3nanue, 2007.
9. IMla6apos IO. C. Oprannyeckas xumus. T.1,2. M.: Xumust, 2002,

10. Ixoyns JIx., Mumic K. XuMus rerepolukImdeckux coenuaenuii. M.: Mup, 2004.

11. XneonukoB A.®., HoBukoB M.C. CoBpeMeHHasi HOMEHKJIATypa OPTaHMYECKUX COCTUHCHHI
WM KaK TPaBUILHO Ha3biBaTh oprannueckue Beniecta. CII6.: HITO «IIpodeccuonany, 2004.

12. Heitnann O.4. Oprannueckas xumusi. M.: Beicmas mkoma, 1990.

13. ArponomoB A.E. M30panHble riaaBbl opranndeckoit xumun. M.: Xumus, 1990.

14. Tepueii A. CoBpemeHHast oprannueckas xumusi. M.: Mup, 1981, 1.1-2.

15.Tayntman 3., I'pedde 0., Pemane X. Oprannueckas xumusi. M.: Mup, 1979.

16. PoGeprc [Ix., Kacepno M. OcHoBBI oprannyeckoid xumuu. M.: Mup, 1978, 1.1-2.

JlonoTHUTEIbHASI JIUTEPaTypa

1. Bepesun Bb./1., bepesun /1.b. Kypc coBpemenHo# oprannueckoit xumuu. M.: Beiciias mkona,
1999.

2. Caiikc M. MexaHu3Mbl peakuii B opranudeckoi xumuu. M.: Xumus, 1991.

3. Moppucon P., boiin P. Opranmueckas xumust. M.: Mup, 1974.

4. HecmestnoB A.H., HecmestnoB H.A. Hauana opranndeckoit xumun. M: Xumus, 1969, ku.1-2.
5. Kepu @., Cann6epr P. Yrinybnennsrit kypc oprannueckoit xumuu. Ka.1 u 2. M.: Xumus,
1981.

6. Mapu /. Opraanueckas xumus. B 4 . M.: Mup, 1985, 1.1-4.

7. bokwuii I'.b., 'onyokoBa H.A. Beenenue B Homenkinarypy MIOITAK. M.: Hayka,1989.

8. Kaun P., Jlepmep O. Benenue B xumuyeckyro HoMeHKIaTypy. M.: Xumus, 1983.

9. Becenosckas T.K., Maunnckas WU.B., IIpxxusirosckas H.M. Bompocsr 1 3amaun mo opra-
Hudeckor xumuu. M.: Beicias mikona, 1977.

10. Kypn A.JI. 3agauu o opraHHYeCcKoil XUMUH ¢ pemeHusMu. M.: bunom. JlabopaTopust 3Ha-
Huit, 2004,

11. Coopuuxk 3axau no oprannueckoit xumuu / Ilox pen. A.E. Arponomosa. M.: MI'VY, 2000.
12. SiukoBckuit C.A., lanunosa H.C. 3anaun no opranndeckoit xumun. M.: Konoc, 2000.

13. Boripochel u 3amaum mo opranwdeckod xumum / Ilox pen. H.H. CyBopoBa. M.: Bricmias
mkona, 1988.

14. Ansbunkas B.M., CepxoBa B.W. 3amaun u ynpaxxHeHHs 1O OpPraHUYECKOM XuMuu. M.:
Bercmas nikomna, 1983.

15. I'paun6epr U.U. [IpakTuyeckue pabOThl U CEMUHAPCKHE 3aHATHUS 10 OPraHUYECKOM XUMMU:
[Tocobue st By30B. - 4-¢ u3f., nepepad. u gor. - M.: JIpoda, 2001.

16. Mapu . Opranuueckas Xxumusi. Peakiiun, MexaHu3Msl U CTpYKTypsl. M.: Mup, 1987.
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8. NndopManimoHHO-CTIPaBOYHBIE CHCTEMBI.

XuMu4eckui bakynbTeT MIy UM M.B. JlomoHoOCOBa:!
http://www.chem.msu.su/rus/weldept.html
Opranunyeckas XUMUS (271EKTPOHHBIN y4eOHUK):

http://www.chemistry.ssu.samara.ru

Oprannueckast Xumus B taboparopun: http://www.orgchemlab.com

baza nannbIx o xumuun «XuMuk»: http://www.xumuk.ru

basa mannsix Organic Syntheses: http://www.orgsyn.org/

baza nannbix ChemSynthesis: http://www.chemsynthesis.com/

basa mannsix Organic Chemistry Portal: http://www.organic-chemistry.org/
baza nanueix ChemSpider SyntheticPages: http://cssp.chemspider.com/




