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OPTAHUYECKAS XUMMWS

YyeOHasn nporpaMMa yupeskaeHHs BhICIIEr0o 00pa3oBanus
o y4eOHOH AHCUHIIMHE A1 CHelHANBLHOCTel:
6-05-0531-01 Xumus
6-05-0531-02 XuMHus JieKapcTBeHHBIX COeXHHEHH
6-05-0531-04 Xumus (Hay4HoO-NeAarornyeckas AesiTeJbHOCTh)
7-07-0531-01 OynaameHTaABbHAA XUMHA
7-07-0531-02 Xumus BLICOKHX 3Hepruid

2023 r.



VYuebHast mporpaMMa cocraeieHa Ha ocHoBe OCBO 6-05-0531-01-2023, y4ye6HBIX
naaHoB Ne 6-5.5-41/01, Ne 6-5.5-41/02, Ne 6-5.5-41/03 ot 15.05.2023; OCBO 6-05-
0531-02-2023, yuebHpIx mmiaHoB Ne 6-5.5-42/01, Ne 6-5.5-42/02 ot 15.05.2023;
OCBO 6-05-0531-04-2023, yuebnoro niana Ne 6-5.5-43/01 ot 15.05.2023; OCBO 7-
07-0531-01-2023, yuebnoro miana Ne 7-5.5-68/01 ot 15.05.2023; OCBO 7-07-0531-
02-2023, yuebHoro mrana Ne 7-5.5-69/01 ot 15.05.2023.

COCTABHUTEJIN:

1.B. MuHeeBa, JOLleHT KadeApsl OpraHHYecKod XMMHHM XUMHYECKOro (hakyibpTeTa
benopycckoro rocyfapcTBEHHOTO YHHBEPCHUTETA, KAHAMIAAT XUMHYECKUX Hayk,
IOLIEHT;

B.E. HMcakoB, AOLEHT Kadenpsl OpraHM4ecKOM XMMHMM XHUMHUYECKOro (akysbTeTa
Benopycckoro rocy JapcTBeHHOTO YHUBEpPCHTeTa, KaHIUAAT XUMHUYECKHUX HayK.

PEHEH3EHTDI:

B.C. besbopomoB, mnpodeccop xadenpsl OpraHUYecKOW XHUMHUH YUpeXKISHUS
obpazoBaHus «benopycckuli rocyZapCTBEHHBIH TEXHONOTHYECKUH YHHMBEPCUTETY,
JIOKTOp XMMHUYECKUX HAYK;

M.H. Huuwmk, yyeHBIHl cekperapb y4pexkIeHHUs benopycckoro rocynapCcTBEHHOTO
yHuBepcuTeTa  «HayuHo-HMccnenoBaTeNnbCKHE — MHCTHUTYT — (U3MKO-XUMHYECKUX
npoOnem», KaHIUAAT XUMUYECKUX HAYK, JOLIEHT

PEKOMEHIOBAHA K YTBEPKXJAEHHIO:

Kadempoit opranudeckoii xumum XuMudeckoro <¢axynereTra benopycckoro
roCylapCTBEHHOTO YHUBEPCHUTETA

(npotoxon Ne 18 ot 23.06.2023);

Hayuno-meroauueckum CoseToM beliopycckoro rocy 1apcTBeHHOINO YHUBEPCUTETA
(npotoxoin Ne 9 ot 29.06.2023)

3aB.kadenpoit ﬁﬁl/
K.X.H., JOIIEHT T.A.llleBuyk
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MNOACHUTEJBHASA 3AIINCKA

Heap 1aHHOM yueOHOM AUCHMIUIMHBI — CDOPMUPOBATH JOCTATOUHBINA Oa3uc
3HAHUM TI0 XMMHHM YTJIEBOAOPOJOB M MX MPOU3BOJHBIX, HEOOXOIUMBIN IS
MOATOTOBKM HAa COBPEMEHHOM YypOBHE KBAJIM(UIIMPOBAHHBIX CIEIUAIUCTOB,
oOyyaromuxcs no crnenuaibHocTsIM 6-05-0531-01 «Xumusy», 6-05-0531 02 «Xumus
JIEKapCTBEHHBIX coeaumHeHui», 6-05-0531-04 «Xumusa (HaydHO-TIeHarormueckas
JesTeNbHOCTh)», -07-0531 01 «®dynnamentanbHas xumusy, 7-07-0531 02 «Xumus
BBICOKMX DHEPIUI».

3amavu y4eOHOH TUCUMILIUHBI:

- N3ydenne o0COOCHHOCTEW CTPOCHHUS, XHMHYECKUX CBOWCTB, Ba)KHEHIITHX
METOJIOB TMOJYyYECHUS] U UACHTU(DUKAIUM OCHOBHBIX KJIACCOB OPraHUYECKUX
COCIMHEHU.

- Pa3zButHe y CTYOEHTOB JIOTUYECKOTO MBIIUIEHUS, CUCTEMAaTUYECKOTO U
aHAJIMTUYECKOTO MOJIX0/1a, 0COOCHHO B MPOIECCE TOHUMAaHUS TEUCHUS] OPTraHUYECKUX
peakuMil Ha OCHOBE M3YYEHHsS MX MEXaHHW3Ma, a TAKXKE B3aUMOCBS3M CTPOCHHS
OpraHMYECKUX COCIUHEHHH C WX PEaKIUOHHOM CHOCOOHOCTHIO W B3aWMHBIX
IIPEBPALICHAN PA3JIMYHBIX KJIIACCOB OPraHUYECKUX COECAUHECHUH, YMEHUSI TBOPUYECKU
pelaTh MOCTAaBJICHHBIC 3aJa4H.

— DopMUpPOBAHUE TPEJCTABICHUN O POJU OPTraHUYECKHUX COCIWHEHUN BO BCEX
chepax COBPEMEHHOW >KM3HU YEJIOBEKAa W JPYTUX >KUBBIX OPraHU3MOB, B II€JIOM,
PUPOJIBI.

MecTo y4eOHOM AUCUMILIMHBI B CHCTEME TMOJATOTOBKH CIEIUAIIMCTA C
BBICIIMM O00pa30BaHUEM.

VYyeOHasg IUCHMIUIMHA OTHOCHUTCS K MOAYyNI0 «OpraHuyueckas XuUMUs», K
monymo «Heopranuueckas, aHanuTHYECKasi U OpraHnueckast Xumus» s 6-05-0531-
04 «Xumus  (HayyHO-TIEIArOTMYECKas  JEATEIbHOCTH)»  TOCYJapCTBEHHOTO
KOMITIOHEHTA.

CBsi3u c JApyruMH y4eOHBIMH JUCHUIUIMHAMU: HU3Y4YEHUE JIUCHIUTLIAHBI
«Opranudeckas XuMHUs» 0a3upyeTcs Ha 3HAHUM HEOPTraHWYECKOMH,
aHanuTHUYecKou, (usmdeckol xumuu. [IpuoOpeTeHHbIE CTyJeHTaMU B pe3yJibTare
OCBOEHUS TUCIUIUIMHBI 3HAHUS, YMEHUS U HABBIKA HYXHBI JJIs1 YCIIEITHOTO OCBOCHUS
JIUCIUTLIMH «ToHkui OpraHu4YeCKui CHHTE3», «buoxummsy,
«BbICOKOMOJIEKYIISIpHBIE COeTUHEHUS», «CBOOOIHBIC PaAUKaIbl B XUMUH, OUOJIOTUU
1 MeauiuHe», « DapManeBTUUECKAsT XUMUSD).

TpeOoBaHus K KOMIIETEHUUSIM

OcBoeHue TUCIUIUIAHBI «OpraHndeckas XUMUs» COBMECTHO C JUCUUTUIMHOMN
«Heoprannueckass XuMHUs» JOJDKHO OO€CleuuTh (POpMHUPOBAHUE CIIEAYIOIINX
KOMIETEHIIUHA — IS BCEX CHelUalibHOCTeN — YHUBepcaabHble komneTeHmu (YK):

VYK-1. Brnanerb 0OCHOBaMHM HCCIIEIOBATEIILCKOM AEATENbHOCTH, OCYIECTBIISITh
MIOWCK, aHAJIN3 U CUHTE3 WH(OPMAITNH;

VK-2. Pemate cranmapTHbie 3a1a4dl MPOQPECCHOHAILHON NEATeTLHOCTH Ha
OCHOBE NMPUMEHEHUS HHPOPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTH;

YK-4. PaGoratb B KOMaHzie, TOJIEPAHTHO BOCIPUHUMATH COIHMAIbHBIE,
THUYECKHE, KOH(ECCUOHATBHBIC, KYJIbTYPHbIE U HHBIC PA3IUINS;



YK-5. BbITh CHOCOOHBIM K CaMOpPa3BUTHIO M COBEPILIEHCTBOBAHUIO B
npodecCUOHaNbHOMN eI TeIbHOCTH;

VYK-6. IIposiBIATP HWHULMATHBY W aJalTUPOBaTbCS K MW3MEHEHUSM B
poecCUOHANbHOM eI TEIbHOCTH.

B pesynbraTe M3ydeHUs NUCHUIUIMHBI CTYIEHT HOJDKEH

3HATH!

- COBPEMEHHYIO KJIacCU(UKALIMIO U HOMEHKIJIATYPY OPraHUYECKUX COEIUHEHUI;

- COCTaB, CTPOCHHE W CBOWCTBA OCHOBHBIX KJIaCCOB OPTaHUYECKUX
COCIMHCHU,

- OCHOBHBIE TEOPETUYECKUE NIPEACTABIECHNS OPraHUYECKOW XUMHUH;

- OCHOBHBIE (DU3UKO-XUMUYECKHE METOJbl HCCIENAOBAHUS OPraHUYECKUX
COCIMHEHUN,

yMeTh:

- OLIEHUBATh PEAKIMOHHYIO CIIOCOOHOCTH BEILIECTB Ha OCHOBE UX CTPOCHUS U
(GYHKIMOHATBHOCTH, MIPEACTABIISITH CXEMbl MEXaHU3MOB OPTaHUYECKUX PEAKIUH;

- IUIAHUPOBATb M OCYLIECTBIATH OKCIEPUMEHT II0 CHHTE3Y IIPOCTHIX
OpPraHUYEeCKUX COCIMHEHUM C MCIIOJIb30BAHUEM METOJUYECKUX YKa3aHUM U
JIUTEPATYPHBIX UCTOUYHUKOB,

- MPEACTABJISATh UTOTH BBIMOJHEHHOW pabOTHI B BUIE OTYETOB, pedepaToB U
JIOKJIA/IOB,;

BJIAICTh:

- HEOOXOAUMBIM O0BEMOM TEOPETHUUECKUX W MPAKTUYECKUX 3HAHUM 110
OpPraHUYeCKOM  XWUMHM, TpeOyeMbIX ISl  BBIMNOJHEHHS  MPOo(ecCHOHATBHBIX
00sI3aHHOCTEU M U3YUYEHUSI CMEXXHBIX JUCHUILIINH;

- JKCIIEPUMEHTAJIbHBIMU HaBBIKAMU W TpUEMaMH PabOThl C OPraHUYECKUMU
BEILIECTBAMU,

- COBPEMEHHOM XMMHYECKOM TEPMHUHOJIOTHEN, HOMEHKIATYpPOW, OCHOBHBIMHU
cnocobaMu M300pakeHHUsT XUMUYECKOM CTPYKTYpbl U MPOCTPAHCTBEHHOTO CTPOEHUS
OPTaHUYECKUX COCITMHCHUU.

CTpykTypa y4eOHOM 1M CHUIIMHBI

Hucrunnaa usydyaercs B 3 u 4 cemectpe. B cooTBeTcTBUM € yueOHBIM
IUIAHOM BCEro Ha W3yYeHHE Y4yeOHOW MUCHMIUIMHBI «OpraHuyeckas XuMHs
OTBEJICHO JIsl 04HOM hopMBI MOTyUeHUS BhIcero oopazoBanus — 530 yacoB, B TOM
gyucie 308 ayauTopHbIX yacoB, Jekuuu — 120 yacos, mabopaTopHbie 3anstus — 114
4acoB, CEMHUHApPCKUe 3aHATuA — 74 vaca. U3 Hux:

3 cemecTp:

Jlekiiuu — 60 wyacoB, yabopaTopHble 3aHsATHA — 60 YyacoB, CEMUHApPCKHUE
3aHsATUA — 34 yaca, ynpasisieMas camocTtositenbHas padota (YCP) — 8 gacos.

TpynoeMKoCcTh y4eOHOM TUCITUTIIIMHBI COCTABIISET 8 3a4€THBIX €JIMHUIL.

dopMa MPOMEKYTOUHOW aTTECTALIMU — 3a4ET, IK3aMEH.

4 cemecTp:
Jlexuuu — 60 vacoB, mabopaTopHble 3aHATHS — 54 Yaca, CEMUHAPCKUE 3aHSATHUS
— 26 gacoB, ynpasisiemasi caMmocTositesibHas padora (Y CP) — 6 vacos.



TpynoemkocTh yueOHOM TUCIUTIUIMHBI COCTABIIAET 7 3aU€THBIX €IUHUILL.
@opMa IIPOMEKYTOUHOM aTTECTALMU — 3a4eT, IK3aMEH.



COJEPXKXAHUE YYEBHOI'O MATEPHUAJIA

Paznen 1. O61mme npeacraBjieHusi B OpPraHu4ecKoOl XMMUHU

Tema 1.1. BBenenue

[Ipeamer  opranumdeckol  xumuM. OpraHuyeckue  COEOUHEHUs,  UX
MHOTroo0Opasue. Pojb opraHu4ecKux COEIMHEHUI B COBPEMEHHOM U3HH OOIIECTBA.
OCHOBHBIE CBHIPHEBBIE MCTOYHHUKH OPTAaHUYECKUX COCAMHEHUN: HEPTh, MPUPOTHBIN
ra3, yrojib, CJIaHLbl, PACTUTEIIbHBIE U YKUBOTHBIE CHIPHEBBIE MCTOYHHKHU. TOHKHI
OpPraHMYEeCKHd, MPOMBIIUICHHBII U MHUKPOOUOJOTHUYECKHA CHUHTE3. DKOJIOTHYECKHE
npo0JieMbl TPOU3BOACTBA M TMOTPEOJICHUS OPraHMYECKHX COeAMHEHUH. MeTobl
BBIJICJICHUSI, OYMCTKU U UACHTU(PUKAIIMA OPTaHUYECKUX COCTMHEHUM.

Tema 1.2. Ctpoenue, Kiaccupukanus 1 HOMEHKJIATYPa OPraHMYeCKHUX
COeIMHEeHNH

Teopun CTpOeHHs OPraHUYECKUX COCIWHEHHI. OCHOBHBIE TOJIOKEHHSI TEOPUU
paauKagoB, TEOPUU TUIIOB, YHUTApHOU Teopuu, Teopur A.M. BytinepoBa. 3HaueHue
TEOPUU CTPOCHHUS IJI1 Pa3BUTHS opraHudeckod xumuu. CrnocoObl H300paxeHHs
OPraHUYECKUX COCAUHECHUMU.

Knaccudukanus opraHM4eCKuX COCIMHEHHI: MO YTIEPOJHOMY CKENETy U IO
CTPYKTYpHBbIM 3yeMeHTaMm. Kiaccudukanus aTtoMoB yriepoja B HAaCBIIEHHBIX
COCTUHEHUSX.

Howmenknarypa OpPraHUYECKUX COCIMHECHU, OCHOB. [TpuHIUTIBI
dbopMHUpoOBaHUS Ha3Banuil o HomeHkiarype IUPAC. PononauaneHas cTpykrypa
(ocHOBa),  CTPYKTYpHBIE  DJIEMEHTBl,  XapaKTEPUCTHUUECKHE  TpyHIbl U

He(DYHKIIMOHANIbHBIE 3aMECTUTENIM, BHIOOP W HyMepalusl TJIaBHOM IeTH, JIOKAHTHI.
[TpuHIIUTIBEI COCTaBNIEHUS Ha3BAHUM 0 PAIMKAIBHO-(QYHKIIMOHATHFHON HOMEHKIIATYPE
IUPAC.

Tema 1.3. U3oMmepusi OpraHu4ecKuX cOeANHEHUH

Tunsl n30Mepun: CTPYKTYpHasi U IpocTpaHCTBeHHas. CTpyKTypHasi U30MepHUs U
ee pa3HOBUIHOCTH. CTpyKTypHBIE (OPMYJIBI KaK CPEICTBO OTOOpPa)KEHUS CTPOCHUS
OPraHUYECKUX COCAUHCHUH.

Cnoco0bl  rpaduueckoro  M300pakeHHs MPOCTPAHCTBEHHOTO  CTPOECHUS
MOJIEKYJI: TEPCHEKTUBHbIE (KJIMHOBUJHBIC) MPOEKIUHU, '"JIECONMUIIbHBIE KO3JIbI'",
npoekun Heiomena, duriepa: MpUHIUINBI MOCTPOSHUS W TpaBUJia IMOJb30BAHUS
UMH. MOJEKYIISIPHBIE MOJEIIH.

[IpocTtpancTBeHHAst U30MepHs (CTEPEOU30MEPHs) OPTaHUYECKUX COEAMHEHUN.
Koudurypanronnast u koHbopmarionnasi usomepus. [ToHATHS XUpanbHOTO 1EHTpA,
XUPaJIbHBIX M aXWUPAIbHBIX MOJEKYJ, ONTUYECKOW akTUBHOCTU. CTepeousomepusi
OpPraHUYECKUX COCJAMHEHUHW C OJHUM M JBYMS AaCUMMETPUYECKUMHU aTOMaMU
yriiepoga (SHAHTHOMEpPHS U AUACTEPEOMEPHUs). DPUTPO- U TPEO-H30MEPHI, ME30-
dbopma. Unciio cTepeon3oMepoB y COeAMHEHHH ¢ N acuMMeTpudeckumu C-aToMaMH.

OtHocutenbHass u  abcomtoTHass  koHburypamusa.  R,S-Homenkmnatypa.
Konduryparnuonnsie psasl (D,L-Homenknatypa). CriocoObl pa3zefieHus paleMaroB.
CrepeoxuMuueckass 4UCTOTa OPraHUYECKUX  COEAWHEHUM. DHAHTHOMEPHBIN
(nrnacTepeoMepHbIif) U30BITOK, ONITHYECKAs YUCTOTA U METO/IbI MX YCTAHOBJICHHUS.



Tema 1.4. D1eKTpPOHHBIE NPEACTABICHUS B OPraHU4ecKOi XUMHUH

Turmel cBsi3eil B MOJIEKYJIaX OPraHUYECKUX coequHeHNn. IOHHas u KOBaJEeHTHAas
cBa3b.  JloHOpHO-akienTopHass  CBs3b.  BomopomHas  cBaA3b.  OCHOBHBIE
XapaKTEPUCTUKN KOBAJICHTHOW CBSI3U: DJHEPrUs JUCCOLUMALMM CBSA3M, TEIUIOTA
0o0pa30BaHUs COCTMHEHHUS U3 ATOMOB M TEIUIOTA CrOpaHus, JIMHA CBSA3H, MOJISIPHOCTD
U TIOJISIPU3YEMOCTb.

KBaHTOBO-ME€XaHHUECKHE TMPEIACTABICHUS O XHMHYECKOM CBs3H. Merton
BajieHTHbIX cBsizel (BC) m monexynsapubix opOutaneit (MO). Knaccudukanus
KOBAJICHTHBIX CBSI3€W: G- W T-CBA3M, CBS3bIBaOIIME M paspbixipiromme MO.
['uOpuanbie cocTostHUS aToma yriepoza. JIokamu3oBaHHBIE W JEIOKAIW30BaHHBIC
(comnpsKeHHBbIE) KOBAJICHTHBIEC CBSI3U. DHEPTHS JeI0KaIu3auu (conpsixeHus). TUumsl
COMNPSKEHHBIX CUCTEM: T,7-, N,M-, G-,T-CONPSKEHHbIE CUCTEMBI (TUIIEPKOHBIOTAIIHS).
VYcnoBuss o0pa3oBaHUs  CONPSDKEHHBIX CHCTEM M CIOCOOBI  TpadUyecKoro
U300paKeHMsI 1ET0KATN30BaHHBIX CBSI3EH.

ONEKTPOHHbIE  CMEIIEHHS B  MOJIEKYJaX  OPraHMYeCKUX  COCOUHEHMIA:
uHayktuBHeld (1) u  wmesomepubiii (M)  addektsr. Crocobbl  H300pakeHHs
AIIEKTPOHHBIX I(PPEKTOB.

Tema 1.5. PeakunoHHasi ClIOCOOHOCTH OPraHMYECKHUX COCAMHECHUM

Kucnotsl 1 ocHOBaHUS B OpraHMuecKor XuMuu. O01111e NoJ0KEHUS
IIPOTOJIMTUYECKON TEOPUH KUCIIOT U OCHOBaHMM bpeHcTena — JIoypu u Teopun
JIpronca. KonnuecTBeHHas XapaKTEpUCTHKA CHIIBI KHCIIOT U ocHOBaHuM: pK,, pKE,
pKBH+-

[IpencraBienne 0 MEXaHU3Max PEAKIHUN OPTAHUYECKUX COENUHEHUU. [ oMo-n
reTepOJIMTUUECKUI  pa3pblB  KOBAJEHTHBIX CBA3ECH, MPOMEXKYTOUHBIE YaCTHIIbI
(uHTEepMEIMaThI): CBOOOHBIC PAIMKAIIbI, KAPOOKATHOHBI, KAPOAHMOHBI, KAPOCHBHI.

Knaccudukanus opraHMyecKkux peakUuid: a) MO XapakTepy NpeBpalleHus:
peaKknuM 3aMEIIEHUs, INPUCOEAUHEHMS, IMMHHUPOBAHUS, LUKIONPUCOEINHEHUE,
MeperpynmupoBky; ©0) 1Mo  crmocody paspeiBa W o0Opa3oBaHUS  CBS3H.
reTEePOJIMTUYECKUE, TOMOJIMTHYECKUE W NEepULUKInYecKkue peakuuu. lloHstne o
cyoctpate u  pearente. Kiaccudukamus ~— peareHTOB:  HYKJICO(pUIbHBIC,
ANeKTpouibHbIE, paguKaibHble. CHMBOJ XUMHUYECKON PEAKIIUH.

Teopuss mepexogHoro coctostHusA. Iloctymar XsmMMoHZa. OHEpPreTUYECKU
npoduab OAHO- M ABYXCTaAUNHON peakuuu. CKOPOCTHIMMUTHUPYIOUIAS CTaaus
peakuuu. TepMOOUHAMUYECKH W KUHETUYECKU KOHTPOJUPYEMBIE XUMUYECKHUE
peakuuu. Katanus.

Paznen 2. YrieBoaopoasl

Tema 2.1. AsikaHbl

['omonornuecknii psil JUHEMHBIX aJKaHOB, HOMEHKJIATypa W H30MEpHsl.
HaszBanus ankwibHbIX Tpynm. [IpupoaHbie HCTOUHMKM ankaHOB. MeTOABl CHMHTE3a:
TUAPUPOBAHUE HENPEAEIBHBIX YIIIEBOAOPOI0B, BOCCTAHOBJIEHUE PA3JINYHBIX KJIACCOB
OpraHUYECKUX COEAMHEHUM, peakius Bropia v poACTBEHHBIE MPOIECCHI (peakius
Kopu — Xayca), MPOTOJIN3 METaJIJIOOPTaHUYECKUX COEIMHEHUN,
JEKapOOKCUIIMPOBAHUE U IJIEKTPOIIU3 COJIel KapOOHOBBIX KUCIIOT (peakius Konnoe).

DJIEKTPOHHOE U TMPOCTPAHCTBEHHOE CTPOCHUE aJKaHOB, JIMHBI CBSI3€U WU



BAJICHTHBIC YTJIbI (sp3-rH6sz[H3auH;{). Kondpopmannonnass m3omepus aaKaHOB:
3aCJIOHEHHAs], 3aTOPMOKEHHAs!, CKOIlIeHHas (romi-) koHpopmarmu. [IpeacraBienue o6
OTHOCHUTEJIBHBIX PHEPTUAX KOH(DOPMAIIMOHHBIX H30MEPOB AJIKAHOB.

du3nyeckre CBOMCTBA AJKAHOB M HMX 3aBUCUMOCTH OT JUIMHBI YTIEPOHOM
LMY U CTETICHU €€ Pa3BETBICHHOCTH.

XuMHueckre cBoMcTBa ankaHoB. OOmas XapakTEepUCTHKA PEaKIIMOHHON
criocooHocTH. OO1IKe MPECTaBIEHUsI O MEXAHU3ME IIEMTHBIX CBOOOIHOPATUKATIBHBIX
peakiuii 3aMelIeHHsT B aJKaHaX: TaJOreHHUpPOBaHUE, CYIb(POXIOPHUPOBAHUE,
HUTpoBaHue ankaHoB (peakuusi KonoBasioBa). CpaBHEHUE pPETrMOCEIECKTUBHOCTHU
peaxuii XJOpupoBaHUs M OPOMUPOBAHUSI, OTHOCUTENIbHASL CTAOUIBHOCTD ATKUIBHBIX
paaukanoB. OKuclIeHWE H JETHAPUPOBAHME aJKAaHOB. TepMOIM3 aJKaHOB.
OcHOBHBIE CTTIOCOOBI MPOMBIIIIICHHON NIEPepabOTKU yTIeBOIOPOAOB HEDTH.

OCHOBHBIE ITYTH UCIOJIb30BAHUS aJIKAHOB.

Tema 2.2. AIMUMKJINYECKHE YIJIEBOIOPOAbI

Homenknatypa u kimaccudukanus UIUKIOAJIKaHOB IO pa3Mepy IMKIA,
KOJIMYECTBY LIUKJIOB, UX OTHOCUTEILHOMY PacIOJIOKEHHIO.

Bunpl nHanpsbkenuid mukiioB. KongopManuu u npocTpaHCTBEHHOE CTPOCHUE
[UKJIOAJIKAHOB: IIMKJIONpONaHa, HUKJIOOyTaHa, IMKJIONEHTaHa W IMKJIOreKcaHa.
Kondopmarmu 1muxiorekcaHa M €ro MpOU3BOJHBIX, YKBATOPHAILHBIE M aKCHAJIbHBIC
MOJIOKEHHs 3aMectuteneid. CTepeoXrMHsT MOHO- M JU3aMEUICHHBIX I[HUKJIOAIKAHOB.
OU3NYECKUE CBOMCTBA IIUKIIOAIKAHOB.

CnocoObl MONYyYEHHs aTUUUKIMYECKHX YIJIEBOJIOPOJOB M3 AIlMKIMYECKUX
MPEAIIECTBEHHUKOB. Peakunyu HUKIONPUCOECIUHEHUsT KAaK BaKHBIM METOJ CHUHTE3a
TpeX-, YEThIPEX- M IIECTHUICHHBIX KapOOUMKIOB: MPHUCOCIWHEHHE KapOEHOB K
KpaTHBIM CBSI3SIM, JUMEpHU3alUsl aJKeHOB, JHUEHOBBIM CHUHTE3. [uapupoBaHue
apOMaTUYECKHUX YTIEBOAOPO/IOB.

CpaBHEHME  XMMHYECKMX  CBOMCTB  LMK/JOMPOMaHa,  LUKIOOyTaHa,
LHUKJIONEHTaHA W LUKJIorekcaHa. CTepeoXwMusi peakuuii NPUCOCAMHEHUS K
nukiorekcenaM. O0IMe npeACTaBICHUS O CPEAHUX UKIAX U MAKPOITUKIIAX.

[Tonuuuknryeckue HaChIIEHHBIE YriIeBOAOPOabl. HoMeHknaTypa W THIIbI
OUIIMKINYECKUX CHCTEM: COCIWHEHUS C W30JMPOBAHHBIMU IUKIIAMU, CIUPaHbI,
KOHJICHCUPOBAHHbIE U MOCTHUKOBBIC OMIUKJIBL. JleKaJIMHBI U UX MPOCTPAHCTBEHHOE
ctpoenue. llpencraBieHre O NPUPOIHBIX LHUKJIMYECKHMX CHUCTEMAaxX TEPIEHOB U
CTEpOMIIOB: MEHTOJ, NHUHEHBI, KaMmdopa, xonectepudH. KapkacHble coequHEHUs
(amamanTan). [IpeacraBieHne o KaTeHaHAaX U POTaKCaHaX.

Tema 2.3. AllkeHbI

Knaccudukanus, HomeHkiatypa ankeHoB. CTpyKTypHasi U MPOCTPAHCTBEHHAs
uzomepus.  Z-E-Homenkmarypa.  CrnocoObl  BBeIEHHST ~ JIBOMHOM  CBS3H:
JNETUAPUPOBAHUE AJKAHOB, YacTUYHOE (MapluaibHOE) THUIPUPOBAHUE AJKHUHOB,
JETUPOraJOTeHUPOBAHUE ATKWITAJIOTEHUIOB U JIeTUapaTanus CIUPTOB (IIPaBUIIO
3aiilieBa), TEPMHUUYECKOE pa3JI0KEHHE YETBEPTHUYHBIX aAMMOHHUEBBIX OCHOBAaHUM
(peakmust T'odpmana), m N-oxcumoB TpeTuuHbiXx amMuHOB (peakius Koyma),
BOCCTAHOBUTEIbHOE codeTranue (peakius MakMappu) u onepuHHpOBaHUE
KapOOHWMIIBHBIX COeMHEHUH (peakiusi Burtura), MeTaTe3uc ajaKkeHOB.



OU3NKO-XUMUYECKUE TapaMeTpbl KpaTHbIX CBA3ed (iMHA, DJHEpPTrus,
NOJISAPU3YEMOCTB). DIEKTPOHHOE (SP>-TUOPUIM3a1Ms) U IPOCTPAHCTBEHHOE CTPOEHHUE
aJIKCHOB.

XHUMHUYECKHE CBOMCTBA ankeHoB. OOIMe NpPeACTaBICHUS O PEaKIMOHHOMN
CroCOOHOCTH aKeHOB. IIposiBjieHHME B TEIIoTaX THUIAPUPOBAHUS OTHOCHTEIHHOM
CTAOMJILHOCTH CTPYKTYPHBIX U TEOMETPHUYECKUX H30MEPOB AJIKEHOB.

TeopeTudeckre OCHOBBI PeaKIUil AJIEKTPOYHIHLHOTO MPUCOSTUHECHHS 110 CBS3H
C=C; o6mme mnpeacrtaBienus o AdE-MexaHu3me. PermoceaeKTHBHOCTh 3THX

peakumii: npaBwiIo0 MapKOBHMKOBA W €ro COBPEMEHHAash HHTEpIpeTalusl.
KabGokatuonsl, ux cTpoeHne u (aKTOpbl, BIMSIONME HAa YCTOWYUBOCTD.
Crepeoxumusi 3IeKTpOPUIBHOTO mpucoearuHeHus. IlpucoenuHeHrne TrajloreHoB,
raJIOTEHOBOJOPOJOB, CMEMIAHHBIX TaJOrE€HUJOB, BOJABL, CHOUPTOB. Peakuuu
COJIbBATOMEPKYPUPOBAHUS.

Oxcocunres. ['napoboprpoBaHie U €ro UCHOJIb30BaHUE JII BOCCTAHOBJICHUS
Y TUAPATAIIMU AJTKEHOB.

Peakiuu ¢ ydactrem cBOOOIHBIX pajgukaioB. OCOOEHHOCTH PaIUKaIbLHOTO
INPUCOECIMHEHN OpOMOBOAOPOJa K HECUMMETPUYHO 3aMEIICHHBIM aJKEeHaM
(mpucoenuneHue o Xaparnry). Teaomepuzanus aJakeHOB.

Peakuuu BoccTaHoBiieHHs ['erepodazHOe KaTaJUTUUYECKOE TUIAPUPOBAHUE,
TOMOT'€HHOE TUAPHUPOBAHUE.

Peakuuu okucnenus C=C cBs3u: snokcuaupoBanue (peaxuus [Ipunexaena),
CUH-TUTHJIPOKCUIIMPOBAaHNUE (TIEpMaHraHatoM Kanusi mo BarHepy m TeTpaokcuaom
OCMHS1), METO/Ibl aHmMuU-TUTUAPOKCHINpOBaHUs. OKUCIEHUE TEPMUHAIILHBIX aJTKEHOB
B KapOOHWJIbHBIE COCAMHEHUS, KaTaiu3upyemoe cojsiMu namnaaus. O30HOIu3
AJIKEHOB, OKUCJIUTEIBHOE U BOCCTAHOBUTEIILHOE PACLIEIIIIEHUE 030HHUIOB.

Peakunn ankeHOB MO  QJNIMIBHOMY TOJIOKEHHMIO:  TajJOT€HHpPOBAHUE,
OKHUCJICHHE, OKHCIUTENbHBIN amMmoHonu3. [IpencraBnenue 00 AIEKTPOHHOM
CTPOCHUU M YCTOWUMBOCTH AJUTMIILHOTO pajJiuKaia, KaTUOHA U aHHOHA.

OcCHOBHBIE TYTH HCHOJB30BaHUS alkeHOB. [lonumepuszanusi ajkeHOB Kak
BOKHBIA METO/I MTOTYUYEHUS] BHICOKOMOJIEKYJISIPHBIX COCTUHECHUIA.

Tema 2.4. AsikaaneHbl

Knaccudukanus, HOMeHkiatypa u uzoMepus. Baxueitmume 1,3-nueHsl u
CrocOoObl UX TMOJYYECHHUS PEaKIUsMH JACTUIAPUPOBAHUS, ACTUIAPOTAIIOTEHUPOBAHUS,
neruapatauuu. llomyuenune 1,3-Oyranmuena w3 atunoBoro cnuprta (JleOenes).
CuHTe3pl Ha OCHOBE alleTHJIEHa M ero roMmosoroB (peakuuu Pemnme, d@aBopckoro,
pa3JIMYHbIC BAPUAHTHI COYETAHUS AJIKUHOB U MPOAYKTOB UX MPEBPAIIECHUN).

Oco00EHHOCTH ANEKTPOHHOTO cTpoeHus 1,3-OyTajueHa: COnpsHKeHUE KPATHBIX
cBsazeit  (m,m-compsbkeHue). IIpeacraBieHue o AeidoKanu30BaHHBIX  m-MO
COMPSKEHHBIX TUeHOB. [IpoCTpaHCTBEHHOE CTPOEHHUE COMPSIKEHHBIX AUEHOB (S-yuc-
u s-mparnc-koHdopMmaiun). dusnyeckue CBOMCTBA TUCHOB.

XuMuueckre  cBoWcTBa  1,3-ITMEHOB:  KaTaJUTUYECKOE TUIPUPOBAHUE,
ANEKTPO(PHUIIbHOE MPUCOEAMHEHNE TAIOT€HOB U TaJoreHoBoA0po10B. OOpa3oBaHue B
ATUX peakuusx npoaykroB 1,2- wu 1,4-npucoennnenus. IlpencraBnenue o
KMHETUYECKOM M TEPMOJIMHAMUYECKOM KOHTPOJIE COCTaBa MPOIYKTOB.

Peakumss [unmbca —  Anbaepa (OUEHOBBIM  CHUHTE3) Kak  IpUMeEp



nepuImKiIndeckoro mporecca. llonstue o mnpaBmiax BynBopma — Xodmana;
MPEACTABICHUE O PAa3pElICHHBIX M 3alpElICHHBIX 10 CUMMETPUHM pPEaKIUsAX
LUUKJIONPUCOEINHEHUS C TO3ULINI pacCMOTpeHUs rpaHuYHbIX MO peareHToB.

[Tomumepusanus u  nukiaooguromepusauuss 1,3-nuenoB. IlpuponHbiii  u
CUHTETHYECKUN Kayuyku. ['yrranepua. Bynkanmzanus xayuyka. [lonstue 00
n3onpeHonaax. Kaporunonpl.

AJUIeHBl: 3JEKTPOHHOE W MPOCTPaHCTBEHHOE cTpoeHue. Ilpeacramienue o0
SHAHTUOMEPHUH COCIMHEHHM, HE COJEPKAIIMX ACUMMETPUUYECKOTO aroMa yrjiepoja.
Oco0eHHOCTH peakIuii MPUCOSTUHEHNUS K aJlJICHaM.

Tema 2.5. AIKUHBI

Knaccudukanus, HOMEHKIaTypa © w30oMepus ainkuHOB. KapOwnmHbeii u
MAPOJUTHYECKUI METOBI TTOTYUYCHUS allCTUIICHA, IPUMEHCHUE AlIETUIICHA B CUHTE3E
romoJioroB. CriocoObl 0Opa3oBaHUsS TPOWHOM CBSI3M, OCHOBAaHHBIC Ha PEAKIUAX
JETUAPOrajJoreHUPOBAHUSI.

DNEKTPOHHOE CTPOCHHE ANKUHOB (Sp-rudpuauzanus). Ouznueckue CBOMCTBA
AJIKWHOB.

XuMHUYeCKHe CBOMCTBa ankuHOB. CpaBHEHHE PEAKIIMOHHON CIIOCOOHOCTH
QIKUHOB U alkeHOB. CrocoOBbl CTEPEOCENIEKTUBHOIO BOCCTAHOBJICHUS AJKMHOB B
AJKEHbl: KaTaJUTUYECKOE THUJIPUPOBAHUE, BOCCTAHOBJIEHUE HATPUEM B KUJIKOM
ammuake. ['mnpoOopupoBaHne alKWHOB B CHUHTE3€ aJKEHOB, JMEHOB, aJIbJICTUIOB.
PeruocenekTuBHbIC THAPOOOPUPYIOIINE ATCHTHI.

Peakuuu 3nekTpoPUIbHOTO U HYKJIEO(UIBHO NPHUCOECAUHEHUS IO TPOUHOU
CBSI3M AJKUHOB: TaJIOTEHUPOBAHUE, TUJIPOTAIIONEHUPOBAHUE, THUApATAIUs (peaKius
KyuepoBa), mnpumeHeHHEe B CHHTE3€ MPAKTUYECKH BAXKHBIX  BUHUJIBHBIX
MPOM3BOJAHBIX. OKCOCHHTE3 C UCIIOJIB30BAHUEM AJIKUHOB.

Peakiun ¢ yudactuem C-H CBSi3u TEepMHHAIbHBIX AJIKMHOB. KHUCJIOTHBIE
CBOMCTBAa TEPMHUHAIBHBIX AJKMHOB, AlETUJICHUIbl METAIOB, peakTuBbl HMoiuya.
Hcnonb30BaHrEe alKUHOB W ALETWICHHIOB METANIOB B OpPraHUYECKOM CHUHTE3E,
peakuuu Pasopckoro u Pemnme. M3omepuszanusa amkuHOB, alEeTUIECH-aJJIEHOBAs
NeperpynmnupoBKa.

Anxunbl kak aueHodwibl. [{uknoonmuromepusaius ankuHOB. OKUCIUTEIBHOE
coueTaHne TEPMHUHAIBHBIX AIKMHOB (peakuus [ ma3epa). [lonuaneruen.

OCHOBHBIE ITyTH IPUMEHEHUS AJIKUHOB.

Tema 2.6. OnHosiiepHbIe apoMaTHUYECKHE YIJIeBOAOPOAbI (ApEeHbI)

Knaccudpuxanust apenoB. HomeHkinatypa u u30Mepusi TOMOJIOTOB O€H30:a.
[TonmydyeHrne apoMaTUYECKUX YIJIIEBOJIOPOAOB B MPOMBIIUIEHHOCTH: KaTAIUTUYECKUN
pudopMuHT HEPTH, TepepaboTKa KOKCOBOTO raza M KaMEHHOYTOJIbHOU CMOJIBI.
dusnyeckue cBOMCTBa 0€H30J1a U €r0 TOMOJIOTOB.

DJIEKTPOHHOE CTPOCHHE OEH30JBHOTO KOJbIla M OCOOCHHOCTH XHUMHUYECKHUX
CBOMCTB O€H30JIa: OTHOCUTEIbHAS YCTOWYMBOCTH K OKHCJICHHIO, CKJIOHHOCTh K
peakiusM 3aMelIeHus], TeIJIOThl PEeaKIui TUAPUPOBAHUS U CTOpaHHUs OEH30J1a, €ro
oOpa3oBaHM€ B  PEAKIMU  JUCHPOMOPIIMOHMPOBAHUS  ITUKIOTEKCEHa U
IUKJIOreKcaanueHa («HeoOpaTUMBIM — Karanu3»  3enuHckoro). Ilomsarme 00
apOMaTUYHOCTH MW €€ Kpurepusax, npaBwio Xwokkens. HeOGeHzoumgHbie
apoOMaTHYECKHUE CHUCTEMBI: UUKJIONPONECHWINN u TPONWIHI-KATUOHBI,
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[IUKJIOTICHTAINCHIT-aHUOH, a3yJIeH, aHHYJICHBI.

XUMHYECKAE CBOMCTBA AapeHOB. Peakiuu, DpOTEKAOIMUE C IOTEPEU
apOMaTUYHOCTH:  XJOPUPOBaHME Ha  CBETY, O30HUPOBAaHUE,  OKHCIICHHE,
TUApUpOBaHUE OEH30JI1a, BOCCTAHOBJICHUE HATPHUEM B IKUIKOM aMMHAKe 0
TUTUAPOoOeH30J1a (BocCTaHOBJICHUE 10 bepuy).

Peakiuu 35ekTpoduiIbHOTO 3aMELIEHUsI B ApOMAaTHYECKOM pAly: HUTPOBAHUE,
cyib(upoBaHUEe, TaATOTC€HUPOBAHUE, AJIKWIMPOBAHUE, AalWIMpPOBaHUE (peaKius
Opunens-Kpadrea). Obmas cxema u MmexanusM peakiuii SE(Ar): - B G-KOMIUIEKCHI

(apeHoHuEBbIC WOHBI). BnusHue 3amecTuTenss Ha CKOPOCTb M HAmpaBiICHHE Sg-
peaKuu. Knaccuduxanus 3aMECTUTEIICH: AIEKTPOHOJOHOPHBIE U
AJIEKTPOHOAKIIETITOPHBIC, AKTUBUPYIOUIUE U Ae3aKTUBUpYIOIKe, opueHTanTsl | u 1l
pona. CorymacoBaHHasi M  HECOIJACOBAHHAs OpHUEHTALUMS 3aMECTUTENEH B
JIU3aMEICHHBIX MPOU3BOJAHBIX OeH3oma. Ilpumeprsl Sg-peakuuu HpOM3BOAHBIX
OeH3051a, CcoJAepXKallMX  JJIEKTPOHOJOHOPHBIE WM  3JEKTPOHOAKIENTOPHBIC
3aMECTUTENIM B KOJIbLIE. 3HAYEHUE pEaKIUil 3JIEKTPOPUIBHOIO 3aMEIIEeHUs MJis
(YyHKIHMOHAIN3aUUU U TPOMBIIUIEHHON NIepepabOTKU apeHOB.

Anxun6enzonsl. CrnocoObl  TOJNYYEHHS] C  HCHOJb30BAHHEM  pPEAKIUU
AIKWINPOBAHUS U alUIMpoBaHUs OeH3oia, peakuus Bropna — ®durrtura u apyrue
IIPOLIECCHl  KPOCC-COYETaHUsI, BOCCTAHOBJIEHUE IKUPHOAPOMATHUECKUX KETOHOB.
Xumuyeckue cBoicTBa. Peakuuu 31eKTpOPUIBLHOTO 3amenieHus B O€H30JbHOM
KOJbLIE ~QJKWIOEH30JI0B M OCOOEHHOCTM OpHUEHTAallMd B 3THUX PEaKLUsX.
[TpoToHupoBaHue MOJNATKUIOEH30JI0B, O0pa30BaHUE CTAOMJIBHBIX apPEHOHUEBBIX
VOHOB. Jle3ankuimpoBaHue, JUCIPOIIOPLIMOHUPOBAHUE, MU30MEpU3ALHS
aKMII0eH30J10B. Peakiun pajgukalbHOTO 3aMEIIeHNs U OKUCIICHHsS] B OOKOBOM 1IETIH.
[TprunHBl yCTOMYMBOCTH OEH3MIIBHBIX pasuKaioB. O30HOIN3 aJIKUIIOEH30JI0B.

Crtupon, cTuiab0eHbl, HeHUIAIETHUIICH.

Tema 2.7. MHoOroOsigepHbie apeHbl

OOmue npeacTaBieHUs O MPOU3BOAHBIX AU(EHUIMETaHa, TpUPEHUIMETaHa,
nudenuna. Atpornousomepusi B paay audeHuna.

Hadranuu. Mctounuku HadTanmHa U Ipyrux MHOTOSIEPHBIX YIJIEBOJIOPO/IOB.
Homenkinatypa u n3oMepusi Ipou3BOAHBIX HAa(TaIMHA, €0 3JIEKTPOHHOE CTPOEHUE U
apOMaTUYHOCTh. XMMHUUYECKHE CBOMCTBA Ha(TanuHa: KaTaJUTUYECKOE
TUJAPUPOBAHME M BOCCTAHOBJIEHUE HATpUEM B KUAKOM ammuake. OKucleHue
HapTalMHa M €ro NpPOU3BOAHBIX. Peakuuu sNeKTPOPUIBHOIO 3aMEUIeHHs] B
HadtanmuHoBoMm sjape. CynbbupoBanue HadTadMHa B YCIOBUSAX KUHETUYECKOTO U
TEPMOJIMHAMHYECKOTO KOHTPOJIS.

AHnTpalieH, GeHaHTPEH: JIEKTPOHHOE CTPOCHUE U apOMAaTHYHOCTb,
O0COOCHHOCTH XUMHYECKHX CBOMCTB.

Paznen 3. 'oMmo(pyHKIIHOHAIBHBIE COEIMHEHUS

Tema 3.1. I'asioreHONPON3BOIHBIE YIJIEBOI0POA0B

MoHoranoreHo3aMelieHHble  allkaHbl, WX HOMEHKJIAaTypa U H30MEpHUs.
Crnoco0Ob1 00pa3oBaHUsI CBSI3M YIJIEPOA-TAIOTEH MPHU HACBILIEHHOM aTOM€ yriepoja:
3aMelIeHrne aToMa BOJOPOJa, PEAKIMU TPUCOCIUHEHUS 110 KpPAaTHOW CBSI3H,
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3aMeIIeHne TUAPOKCIWILHON Tpynmbl. OcOOEHHOCTH CHHTE3a (PTOPATKAHOB.

[Tonsipuocts u momnsipuzyeMocts cBs3u C—Hal. ®usuueckue cBoiicTBa
raJIOr€HaJKaHOB.

XHWMHUYECKHE CBOMCTBA rajlor€HaNIKaHoB. Peakiuu HYKJI€O(QUIHHOTO
3aMENIEHUs aToMa TaJIor€Ha KaK METOJ IOJYyYEHHUS OPTaHHUYECKHUX COEOUHEHUM
Pa3IMYHBIX KJIACCOB (CIUPTOB, MPOCTHIX U CIOXKHBIX 3(PUPOB, THOJOB, CYIb(HUIOB,
aMUHOB, HUTPOAJIKAHOB, HUTPWIOB, coeauHeHui Qocdopa). Ilpeacrasnenne 006
«UJIeaTM3UPOBAHHBIX» MEXaHU3MaX peakluil HykiaeoPuibHOro 3amermieHus SN1 u

SNZ, SKCIICPUMCHTAJIBHBIX IMOAXO0JaX K UX YCTAHOBJICHUIO. KI/IHCTI/IKa, CTCPCOXUMUSI,

DHEPreTUYECKU PO b, BIUSHUAE IPUPOIBI CyOCTpaTa, peareHTa U pacTBOPUTEIIS
Ha cKopocTh peakumit SNI ®  SN2-TumoB. AHXUMEpPHOE  COJICHCTBHE.
[leperpynnupoBku kapOokatnoHoB B xoxe SNI1 peakumit. OpOutanbHbii ©
3apsIIOBBIM KOHTPOJIb PErMOCEIEKTUBHOCTH pPEaKlMil aMOUIAEHTHBIX HYKJICO(DHUIOB
(npaBumiio KopuOmtoma). CMelIaHHbIi U1 MOH-TTAPHBIN MEXaHU3MBI.

Peakuuu >muMUHUpPOBaHUS (JIETUIPOTAJIOTC€HUPOBAHUE) B CHUHTE3€ aJKCHOB.
Mexanusmbl E1, E2 u ElcB. Teopusi nepeMeHHOTro MepexoHOTO COCTOAHWUA Npwu
mexaHusme FE2. PeruoceneKTMBHOCTh »nuMuHHpoBaHus. IIpaBuno 3aiinesa.
OnmumunupoBanue 1o [odpmany. Crepeoxumuyueckrue OCOOCHHOCTH peaKui
ANUMUHHUPOBAaHUS. KOHKypeHIusT peakuuid 3aMElIeHHs] W 3SIUMUHHUPOBAHMUS.
@akTOpbl,  ONPENECHAIIINE  MOPEANOYTUTEIbHOE  MPOTEKAHWE  MPOLIECCOB
AIMMUHHAPOBAHUS I 3aMEILICHUS.

BoccraHoBneHue MOHOTalloreHaJIKaHOB (3aMEIEHHE TajloreHa Ha BOAOPO.).
OxuciieHrne nepBUYHbIX TajioreHankanoB (KopHOmom).

[TonuranoreHoNnpou3BOAHBIE MPOCTEHIINX YIJIEBOJAOPOAOB: [H-, TPU- U
TETPaxXJIOPMETAHbI, TEeKCAXJIOPIUKIOrekcad, ¢peoHbl. CrnocoObl MOMy4YEeHUs U
MIPUMEHCHHUE.

CoeqnHeHNs C NOBBIIMICHHOW NOABM)KHOCTBIO aToMa rajioreHa. AJUIWI- H
OCH3MJITAIOTeHU/IbI, CIIOCOOBI UX TMOJYYEHUSI U OCOOCHHOCTH XUMHUYECKUX CBOMCTB.
AJUIBHBIE MEPErpyNNUPOBKUA. XJIOPMETUIMPOBAHUE apOMATHUYECKUX COEIUHECHUI.
Hu- u tpudenunxiopmeransl. CTaOUIN3UPOBAHHBIC PATUKAIBI K KAPOOKATUOHBI.

CoenuHeHus ¢ MOHWKEHHOM MOJIBUKHOCTBIO aTOMa rajioreHa. Bunmixsopua u
xjopornpeH. CrnocoObl WX TMOJMy4YeHUs, XMMHYECKHE CBOWCTBA M MPUMEHEHHE.
[TonmuxnopupoBaHHbBIE U TOIUPTOPUPOBAHHBIE IPOU3BOIHBIE ATUIICHA. TedoH.

Apomartuueckue rajoreHNPOU3BOAHbIC, CIOCOOBI HOJIYYEHHUS:
raJIOTEHUPOBAHUE ApPOMATUYECKUX YIJIEBOJOPOAOB, CHUHTE3 M3 COJIEH JIUa30HMUS.
Peakuun Hyk1€0(pUILHOTO 3aMEILIEHHs] aTOMa TajJioreHa B rajioreHapeHax. Mexanusm
OTIICIUICHUS-TIpUcoeAnHeHus. ['eHepupoBanue u ¢ukcauus JaeruapoOeH30a.
MexaHu3M NPUCOCIUHEHUS-OTIICIUICHUS, MPUMEPHI PEaKIM W aKTUBUPYIOIICE
BIIUSIHUE  DJIEKTPOHOAKIENITOPHBIX  3aMECTUTEICH. AHHOHHBIE  G-KOMILJIEKCHI
MenseHreiMepa 1 ux CTpoeHue. Bukapro3Hoe 3amelicHue.

Tema 3.2. MeTa/uioopranudeckue coeAMHEHMsI

CnocoObl  mONy4YeHUs] U3  TAJOTEHIPOU3BOJHBIX W YIVIEBOJOPOAOB,
obnamatroumx CH-kucnoTHocThio. Ponib  pacTBOpuTeNiss B CHHTE3€ PEaKTUBOB
I'puHbapa. PaBHoBecue lllnenka. [Ipupoma cBsA3uM yriaepoa—meraml. XUMHAYECKUE
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CBOMCTBA MAarHui-, OIMHK- U JIATHHOPTraHUYECKUX COCIWHEHUM: B3aHMMOJEUCTBHUE C
MPOTOHOJOHOPHBIMU ~ COEAMHEHUSMH, TAJOT€HONPOU3BOAHBIMUA  YTIIEBOAOPOJIOB,
rajJloreHamM, KHCJIOPOJOM, KapOOHWIbHBIMUA COEIMHEHUSIMH, MPOU3BOJAHBIMU
KapOOHOBBIX KHUCJIOT, OKCHpaHaMd M JHMOKCHIOM Yyriepoaa. Mcnonb3osaHue B
CUHTE3€ APYTIUX JIEMEHTOOPTaHUYECKUX COCAMHECHNUN. [JHaIKnI- U THApUIIKYTIPATBHI.

Oco0eHHOCTH peakIuii OPraHUYECKUX COCIUHEHUI MEPEXOJIHbIX METaJIJIOB.
[Ipumepsl peakuuid couetanuss (oOpasoBanuss C—C CBs3M) MpU  y4dacTuu
raJIOTEHONPOU3BOIHBIX,  KaTaiuM3uMpyemble  KOMIUIEKCHBIMH  COECIHUHEHUSMHU
MEPEXOIHBIX METAJIJIOB.

Tema 3.3. Ciuprsl

Knaccudukanus, HoMeHKIaTypa, U30Mepusi CIUPTOB.

OpHoatoMHbIE HACHIIEHHBbIE COUPTHl. OCHOBHBIE CHOCOOBI TMOJIYYECHUS
CIIUPTOB: THApATALMS AIKEHOB, TUAPOJIM3 TaJOr€HIPOU3BOAHBIX YIIIEBOJOPOJOB,
BOCCTAHOBJICHHE KapOOHUJIBHBIX COCAMHEHHN U CIIOKHBIX 3(PUPOB, CHUHTE3BI C
HCIIOJIb30BAHUEM METAUNIOOPTAaHUYECKUX COeMUHEHUU. [IpoMBINIUIEHHBIE CIOCOOBI
MOJTYUYEHHUSI MPOCTEUINX anu(aTHIECKUX CIIUPTOB, IMKJIOTEKCaHOIA.

Crpoenue ciupToB. PU3NUECKHUE CBOMCTBA CIIUPTOB.

XHAMHUYECKHE CBOMCTBA CHUPTOB: KHCIOTHO-OCHOBHBIE CBOWCTBA, 3aMEIICHUE
TUAPOKCUIIBHOM  TPYyNIbl HA TaJlOreH  JIEWCTBUEM  TaJIOTEHOBOJAOPOIOB U
rajJOr€HAaHTUIPUIOB MHUHEPAJBHBIX KHUCIIOT, IETUApATAIUsA; PACCMOTPEHUE 3STHUX
peakiui C MO3UIMH OOIMX MPEACTaBICHU O MeXaHu3Max HYKIeo()HIbHOTO
3aMellleHusl U OTIerieHus B anudarudeckoM psgy. CnocoOwl aktuBaruun OH
IPpYIIbl B PEAKUUSAX 3aMEUIeHus W dSauMuHUpoBaHud. CHHTE3, CBONCTBa,
CUHTETUYECKOE HCIOJb30BAaHUE AJIKUJIOBBIX A(UPOB MHUHEPAIbHBIX KHUCIOT.
Jumeruncynbhar Kak METHIHPYIOMIHK peareHT. DPupbl Cyiab()OHOBBIX KHUCIOT
(cynbdonatel). CHuUpTBI W QJIKOTOJATHl KakK HYKICOQWIbHBIE areHThl, WX
B3aMMOJICUCTBUE C TaJOr€HONPOU3BOJIHBIMU YIIEBOAOPOAOB (CHUHTE3 MPOCTHIX
a¢upoB no Bunbsimcony). Ilpucoenunenne cnuptoB K ojeduHam, aleTUICHOBBIM
COCIMHEHUSM, B3aUMOJICUCTBUE C KapOOHUJILHBIMU COCAMHEHUSMHU, KapOOHOBBIMU
KUCJIOTaMH M WX MPOU3BOAHBIMU. JlepuBaTu3aius COUPTOB C IEJIbI0 3alUTHI
TUAPOKCUIIBLHOM TPYIIIIHI.

Metonbl okucaenus cnuptoB. Peakuus Onnenayspa.

Henacpliiiennbie cnupThl. AJUITMIIOBBIA cIUPT. METOAbl CUHTE3a, XUMUYECKUE
CBOMCTBA U UX OCOOCHHOCTH, CBSI3aHHBIE C AJUTMIILHBIM TOJIO)KEHUEM TUIPOKCUIILHOM
rpynmel. DNOKCUIWpOBaHUE auTiIOBbIX cnupTtoB 1o I[llapmieccy. Ilonstue 06
acumMMeTpuueckoM cuHTesze. [IpomaprunoBeii cnupT. BHUHWIOBBIA COUPT U €TO
NpOU3BOJIHbIE. BuHMIaneraT W noJuMepsl Ha ero ocHoBe. [IpupoaHsie
HEHACBHIILIEHHbIE CIIHUPTHI.

ben3unoBeiii crupT, au- W TpUEHWIKAPOWHONIBI, METONBI CHHTE3a U
XAMHUYECKUE CBOMCTBA.

Tema 3.4. MHOroaToOMHbBIE CIMPTHI

['mukonu, cmocoObl WUX MOJiydeHUs, (PU3UYECKHMEe M XUMHUYECKHE CBOMCTBA:
OKHUCJICHME TETPAaleTaTOM CBUHIA W HWOJHOW KHUCJIOTOM, B3aUMOJEHCTBUE C
TUAPOKCUIOM MeIU UM OOpHOM KHUCIOTOM, Jeruaparaiusi, MNHHAKOJIUHOBAS
MEePEerpynnupoBKa. IDTWIEHIJIUMKOJNb, JU- W TOJUATWICHIJIUKOIN, TJIULEPUH,
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NEHTA3PUTPUT, KCUITUT, COPOUT, HHOZUT. DPUPHI MHOTOATOMHBIX CITUPTOB U a30THOM
KHCJIOTBI.

Tema 3.5. ®eHoJIBI

Knaccudpukanus, usomepuss U HOMeHKIaTypa ¢(eHonoB. dDeHol U ero
romosioru. Hagronel. MHOroaromusie ()eHOJIBI.

CriocoObl  BBEJIEHMSI THUJPOKCUIBHOM TPYINIBI B apOMAaTHYECKOE SApO:
IEJIOYHOE IUIABJICHUE COJEH CYIb(OKUCIOT, TUAPOIU3 TalOr€HONPOU3BOIHBIX,
3aMEHa aMUHOTPYNIBl HAa THUAPOKCUJ 4Yepe3 COJHM TUA30HHs, KYMOJBHBIN CIIOCOO
noJsryueHus eHona.

Crtpoenue monekynsl peHona. Puznyeckue cBOMCcTBa (PEHOTOB.

XuMuyeckue cBoicTBa. [IpUuuHBI MOBBIIICHHOW KHUCIOTHOCTH (PEHOJOB IIO
CPaBHEHHUIO ¢ adu(paTHUECKUMU CIIUPTAMHU, BIUSHUE 3aMECTUTENICH Ha KUCIOTHOCTD
¢denonoB. IlonyueHue (QEeHONATOB, NPOCTBIX M CIOXKHBIX 3(QUPOB (HEHONOB.
[TeperpynnupoBka Kisiiizena amumninoBbix 3GUpOB (PEHOIOB.

Peakuuu 31eKTpo(UiIbHOrO 3aMEIIEeHUs: raJoreHUpOBaHKe, CyJIb(QUpPOBaHUE,
HUTpOBaHue, ankwinposanue. [leperpynnuposka @puca ciioxHbIX 3QUpoB (HEHOIOB
kak metop C-amnpoBanus (enonos. Konaencauus ¢gpeHonos ¢ popmanbaeruiom,
¢denonpopmanbaeruauble cMoibl. Crenuduueckue peaxkiuu 3IeKTPOGUILHOTO
3aMELICHUs, XapaKTepHble [UIsl (PEHOJOB M (PEHOJIATOB: KapOOKCHIMPOBAHUE
(peakuus Konp6e — IlImutra), HUTpO3UpOBaHKE, A30COYETAHHE, BBEICHUE ALIUIIbHON
u  QopMunbHONl rpynn (peakuuu [arrepmana, Xema, Paiimepa — Tumana,
Bunbcmaiiepa — Xaaka).

I'upnpupoBanne wu oxuciaeHue ¢enosoB. CrabunbHble (HEHOKCHIBHBIE
paaukaiabl. GeHOoJIbHBIE CTAOMIIM3ATOPBI MOJIMMEPHBIX MaTepuaioB. OCHOBHbIE TyTH
UCITOJIb30BAHUS 3aMEIICHHBIX (PEHOJIOB.

Tema 3.6. IIpoctbie 3¢pupsni

Knaccudukanus, HoMmeHKIaTypa, U30MepHs IPOCTHIX d(HUPOB.

JuankunoBsle 3QUpPHI, CIOCOObI MOJYYEHHS, OCHOBAHHBIE HaA PpPEAKIHIX
NPUCOECINHEHNs CIHMPTOB K aJKEHAM, B3aWMOJCHCTBUS aJKWITAJIOI€HUIOB C
JIKOTOJISITAMH, JErHApaTaluy CIUPTOB. Mcnosb30BaHUE 3TUX pEaKIUil IS 3alIUThI
OH rpymnmst.

BzanmopaencTBre ¢ NpOTOHHBIMU KHACJIOTaMHU M KAcaoTaMu Jlptonca. Peakiun
pacilerieHuss M1 OKUCIIEHUS NPOCThIX 3pupoB. OOpa3oBaHUE THIPONEPOKCHUIOB, UX
OoOHapyXeHUE U Pa3JI0KECHHUE.

BunuioBblie 3Qupsl, UX MOIyYEHUE U TUIPOoau3. KupHoapoMaTuyeckue u
apOMTHUYECKUE MPOCTHIE APUPBHI.

Huknuueckue npocthie 3dupnl. Terparunpodypan. 1,4-Iuokcan. Kpayh-
3(Upbl, KOMIUIEKCOOOpPa30BaHWE C MOHAMHM METAJUIOB, MIPUMEHEHHE B MeX(azHOM
karanuize. OKCHpaHbl, CHOCOOBbI TOJYYEHHUS PEAKIUSIMU OKHUCIEHUS OJe()UHOB
(peakmusa IlpunexaeBa) W IUMKIWM3AllMM TaJIOTEHTWJIPUHOB. B3anmopeicTBue
OKCUPAHOB C TaJIOT€HOBOJOPOAAMH, BOJOM, CIIUPTAMH, STUJICHIJIMKOJIEM, AMMUAKOM
M aMHHAMHM, MarHMHOPraHWYeCKHMH COEIMHEHMSIMH, PErHMOHAIPABIECHHOCTh ITHX
peakiuii (npasuio Kpacyckoro). M3omepusanusi OKCUpaHOB MO AEHCTBUEM KHUCIOT
Y OCHOBAHMU. DIUXJIOPTUAPHH.

Tema 3.7. Opranudeckue coeJMHEHHUS CEPbI
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Knaccudpukauus u HomeHkiatypa. TuocmupTel (MepkanTaHbl), THOI(DUPHI
(cynbuasr), cyabOKCUIBI, CYIb(POHBI, CYILOOKUCIOTHI M HMX MPOU3BOIHBIE.
OcHOBHBIE CTIOCOOBI MONYYEHUS] U XUMHUYeckue cBoicTBa. Cyiab(OHUEBBIE COJIU U
WINABL  CEepBI, HCIIOJIb30BaHUE B peakuMsX  DJMOKCHUAMPOBAHUA U
UKJIONPONIAHUPOBAHUS.

Tema 3.8. KapOoHmibHbIe COeIMHEHHSI: NMOJyYeHHE WU PeaAKHUH 10
KapOOHMJIbHOM rpymime

Knaccudukanusi, wuzoMepuss ¥ HOMEHKJIATypa. AJBACTUABI U KETOHBI,
IPOMBINIJICHHBIE METOJIbI CHHTE3a BaXHEWIIUX mpencTaButenei. O0mue crnocoos!
oOpa3oBaHMs KaApOOHWILHOM TPYIIIBI: OKUCICHUE AJIKAHOB U AIKHJIAPEHOB, 030HOJIHN3
U KaTaJIUTUYECKOE OKHUCICHHWE OJe(hUHOB, OKCOCHHTE3, THUIpaTalus aJKHHOB
(peakuust KydepoBa, ruapoOOpHpOBaHUE—OKUCIEHUE), TUIPOJIA3 TE€MHUHAILHBIX
JUTAJIOT€HUIOB U BUHUJIOBBIX 3¢ upoB, OKUCJIEHHWE U JIETUJIPUPOBAHUE
CIUPTOB, TEPBUYHBIX ANKWI- M OCH3WITaJIOTC€HUIOB, TO3WUJIATOB, OKUCIUTEIHHOE
pacuieIuIeHHe TJIMKOJIEH, HM30MEPU3ALMS OKCUPAHOB M IMHUHAKOJIMHOBAs
neperpynmnupoBKa. CuHTe3 anbAeTuJI0B U KETOHOB U3 KapOOHOBBIX KHUCIIOT U MX
IPOU3BOJHBIX: BOCCTAHOBJIEHHE XJIOPAHTUAPUAOB (peakius Po3zenmyHna—3ailiieBa)
Y HUTPUJIOB, PEAKIIUU MPOU3BOJHBIX KAPOOHOBBIX KHUCIOT C METANIOOPTaHUYECKUMHU
COCMHEHUSIMH, MHUPOJU3 CoJiell KapOOHOBBIX KHCIOT U €ro KaTalUTHUYECKue
BapUAHTHI.

CuHTE3 MaKpOUMKINYECKHX KETOHOB (padoThl Pyxxnuku). MycCKOH, LIMBETOH.
[lonyyenne apoMaTHYeCKUX KApOOHHWJIBHBIX COEIWHEHUU alWJIMPOBAHHEM apeHOB
(peakuus @punens-Kpadrca u pocTBEHHbBIE TPOLIECCHI).

DJIEKTPOHHOE CTPOCHUE KApOOHWIBHOM rpynmnbl. DU3HMYECKHE CBOMCTBA
aJbJIETUIOB U KETOHOB.

Xumuueckue cBoiicTBa. OOmMe MNpeacTaBiIeHUs O MEXaHU3ME peaKIUid
HYKJIEO(UIBHOTO MPUCOECTUHEHHSI IO KApOOHUIIBHOW TPyIIE aJIbJIETHI0B U KETOHOB,
POJIb KUCIIOTHOTO U OCHOBHOT'O KaTajn3a, OTHOCUTEIbHAs peaKIIMOHHAs CIIOCOOHOCTb
albJeruIoB U  KeTOHOB. CTepeoXMMHUYECKHE  acCHEeKThl  HYKJICO(PHUIHHOTO
MPUCOEANHEHHUS K XUPAIbHBIM allbJeTHIaM U KeToHaM (ripaBwiio Kpama, wmozenb
®enkuna—AHa). [IpucoennHeHne reTepoaTroMHBIX  HYKJICO(MUIIOB:  TUApATAIMs,
oOpa3oBaHHME TMOJyaleTaliel, amerajeili W WX THOAHAJIOTOB, OUCYJIb(PUTHBIX
IIPOU3BOJHBIX, 2eM-AUrajJoreHnoB. lIpruMeHeHne 3TUX NpOUECCOB I 3aILUTHI,
BOCCTAHOBJIEHUS] M OOpallleHUs MOJSPHOCTH KapOOHUIIBHOM TpyNIbl, a TaKke
BBIJICIICHUSI M OYUCTKH KapOOHWIBHBIX coenuHeHui. Llukmoomuromepuzanus u
MoJIMMEPHU3aIIus allbJIeTuI0B (TPUOKCaH, apanbaeru, napadopm). Bzaumopaeiicteue
C a30TUEHTPUPOBAHHBIMU HYKJI€O(UTIAMHU: PEAKIUU C TEPBUYHBIMH U
BTOPUYHBIMU aMHUHAMU (MMUHBI, €HAMHHBI), TOJYYEHUE OKCHUMOB, THAPA30HOB,
a3WHOB, 3aMEUICHHBIX THUAPA30HOB M ceMHUKapO0a30HOB. OCOOEHHOCTH peakuuu
dbopmanpreruga ¢ amMmuakoM  (yporpomuH). JleicTBMe  ypoTpomHMHA — Ha
oensunranorenunbl  (peakiusas Commie). ['eomerpudeckass u30Mepusi OKCHMOB;
neperpynnupoBka bekmana v poACTBEHHBIE MPOLECCH. BOCCTaHOBIEHHE OKCHMOB,
UMUHOB. BoCCTaHOBUTEIHPHOE aMUHUPOBAHUE KAPOOHUIBHBIX COCTMHEHUN (peaKius
Jlelikapra—Bamnaxa). Katanuzupyemoe oCHOBaHUEM pa3iiOKEHHUE THIPA30HOB
KaKk  Ccroco0  BOCCTAHOBJIECHHUS  KapOOHWJIBHBIX  COSAWMHEHHMH  (peakius
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Kwxuepa—Bonbda). BzaumopeiictBue kapOOHWIbHBIX — coenuHeHudn ¢ C-
HyKJIeopWIaMH: HUAHUJIAMU, METATIOOPTAaHUYECKUMHU COCAMHEHUSIMHU, alKMHAMM,
nmuaamu docdopa (peakius Butrtura u ee mMonudukanuu) U cepbl, aJIKeHaAMHU U
dbenonamu. beHzonHoBasi KOHIEHCAIHUS.

Tema 3.9. Peakumu KapOOHHIBHBIX COEAUHEHHH IO YIJIEBOJOPOAHOIM
YaCTH MOJIEKYJIbI

CH-KucnotHoCcTh KapOOHUIIBHBIX COSAMHEHUN U KETO-CHOJIbHAS TayTOMEPHs.
Peaknum ¢ ydacTHeM O-METWJIEHOBOIO 3BEHA  aJbACTMJOB M  KETOHOB:
raJIOTeHUPOBAaHKE U Tano()OPMHOE paclleIUIeHne, HUTPO3UPOBAHKE, aTKUINPOBAHHE.
AJbJIOTBHO-KPOTOHOBASI KOHJICHCAIIUSA U €€ MEXaHU3M IPU KUCIOTHOM U OCHOBHOM
karamuze.  Kowpencamuss — Kngiizena—  IlImumara.  CnocoObl  ynpaBieHuUs
PErMOCENEKTUBHOCTBIO MEPEKPECTHOM ANIBIOJIBHOM KOHAEHcauuu. Mcnons3oBanue
CWJIbHBIX MPOCTPAHCTBEHHO 3aTpyAHEHHBIX ocHOBaHWU (LDA) mis reHepupoBaHus
€HOJISITOB. VICNOJIb30BAHME CHHTETUYECKHX HKBUBAJICHTOB E€HOJSTOB (€HAMHUHOB,
CHJIHIIOBBIX 3 UpoB eHoJoB). KoHaeHcalus aabAeruioB U KETOHOB C COEAMHECHUAMHU
JIpYyTUX THUIIOB, COJEpXKallMX AaKTUBHYI0 METHIICHOBYIO TIpymmy (peakuus
Kuesenarens). Peakius Mannuxa.

Peakiuu »1neKTpoUILHOTO 3aMEIEHUsT B apOMATHUECKUX ajbJeTUlaX M
KETOHAX.

Tema 3.10. OKHCIUTEIBLHO-BOCCTAHOBUTEIbHbIE PEAKIMU KAPOOHMIbHBIX
COeIMHEHNH

OxuciieHne albJIeTUAOB 1O KAapOOHOBBIX KHCIIOT, OKHUCIEHUE KETOHOB 0e3
pas3pbiBa U C pa3pbIBOM YIJIEPOA-YIIECPOAHBIX CBs3eil. Peakuus baliepa—Bunnurepa.
CrocoObl OKUCHEHUS O O-TTOJIOKEHUIO K KapOOHUIIBHOM TpyTIIe.

Karanutuueckoe TUIAPUPOBAHUE KapOOHUIIbHBIX COCMHEHUM,
BOCCTAHOBJICHUE KOMIUICEKCHBIMU THUIAPUAAMU METAJUIOB, CIIUPTAMH B MPUCYTCTBUU
ankoroysiToB amoMunusi (paBHoBecue MeepseitHa—[lonnaopda—Bepnes, peaxius
TumieHko), aMaabraMUPOBAHHBIM IIMHKOM W COJITHOM KHUCIOTOW  (peakuus
KrnemmMeHceHa), BOCCTAaHOBIIEHHE KETOHOB METajUlaMH C 00pa30BaHUEM MHMHAKOHOB.
Merai-KeTUIIbL. Peaknus MaxkMappu. Bzaumopericteue
HEEHOJIM3UPYIOIIUXCS albJACTUIOB CO enouamMu (peakiuu Kanauiapo).

Tema 3.11. JluxapOonmjbHble coeauHeHusi. o,3-HenpeneabHbie
KapOOHWIbHbIE COeIUHEHUSA. XUHOHBI

Knaccuduxanus nukapOOHUIBHBIX coeIUMHEHUN. OCOOEHHOCTH XMMHYECKHUX
cBoricTB 1,2-, 1,3- u 1,4-mukapOOHMIIBHBIX COSTUHEHUN. [ TMOKCaIb, qUalleTHI U ero
TUOKCUM, OeH3WI. AIeTwianeToH (TayToMepus, XeJaTHbIe METaUInYeCKue
KOMILJICKCHI).

OO0mue wMeToabl CHUHTE3a O,-HEempeaeNbHbIX ajbJACTUIOB UM KETOHOB.
DIEKTPOHHOE CTPOCHHE U CBA3b C PEAKIIMOHHOU CIOCOOHOCTBIO A, [3-
HEMpENeNbHbIX  KapOOHWIBHBIX COCIWHEHWN. XWMHUYECKHE CBOWCTBA  Q,f3-
HENPEACIbHBIX aJIbJAETUI0B U KETOHOB: peakuuu 1,2- u 1,4-npucoennHeHus: BObI,
COUPTOB,  TrajoOreHOBOJOPOJIOB, aMMHWaka W  aMHUHOB,  LIMAHOBOJOPOJA,
MeTajuioopraHnndyeckux coeauHeHud u  CH-akTHBHBIX coequHEHUN (peakuus
Muxasns). AunenupoBanue (PoOuHcoH). Peakiiuu MATKoro u K€CTKOro OKHCIICHUS,
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B TOM YHCJIE€ 3MOKCUIUPOBAHUE TEPOKCUIAAMH B MPUCYTCTBHH OCHOBAHHH (peakuus
Beitia— e depa). BoccranoBnenue o,B-HenpeneabHbIX albAeTUI0B U KETOHOB.

Xunonsl. Homenknarypa, knaccudukaius. CrnocoObl TMONXy4YeHHUS O- U K-
0eH30- 1 HapTOXUHOHOB, 9,10-anTpaxrHoHa. CBONCTBA XMHOHOB: TIOJYYCHHE MOHO-
U JHUOKCHMOB, TPUCOCIWHEHUE XJIOPOBOAOPOJA, AHWIMHA, PEaKIUs C IUCHAMH.
ComnocraBieHre CBOMCTB XHMHOHOB M O,[-HeMpeneabHbIX KeTOHOB. OKUCIUTENHHO-
BOCCTAHOBUTEJIbHbIE CBOMCTBA XMHOHOB. XUHTUAPOH. 2,3-/luxiop-5,6-nuuuano-1,4-
o6enzoxunoH (DDQ). IlpencraBnenre o NpUPOIHBIX COSIUHEHUSAX PsiJia XUHOHOB.

Kerenbl. CnocoObl  monydeHus. XHUMHYECKHE  CBOWCTBA  KETEHOB:
alMIMPOBAHNUE KETeHAMU HYKJICO(DUIbHBIX PEareHTOB, TUMEPU3ALIHIH.

Tema 3.12. KapGoHoBbIe KHCJIOTHI

AnudaTtrueckue U apoMaTUYeCKue OJHOOCHOBHBIE KapOOHOBBIE KHCIOTHIM UX
MIPOM3BOHBIC: KIIACCU(pUKAIIMS U HOMEHKIIATypa.

CrocoObl TIONTyYeHHUs: PEaKIUU OKHCIEHUS YTIJIEBOJOPOJOB, CIHPTOB H
KapOOHWJIBHBIX COCIMHEHUH, PEeaKIMy THAPOIN3a HUTPUIOB M CIOXKHBIX 3(UPOB,
CHUHTE3Bbl C HCIIOJNB30BAHMEM MArHUN- W JUTHHOPTaHUYECKHX PEareHTOB, OKCHIIA
yraepona(ll), mamonoBoro s¢upa (Konpan), ramopopmuas peakiusa. [Ipuponnsie
UCTOYHUKM KapOOHOBBIX KHUCJIOT. Bricmime kapOOHOBblE (KUpHBIE) KHUCIOTHI:
NaJIbMUTUHOBAS, CTCAPUHOBAS.

dusnueckre CBONHCTBA KapOOHOBBIX KHUCJIOT, OOpa3OBaHUE AacCOLMATOB.
Crpoenue kapOOKCUIbHOM TPYTIIHIL.

XuMunyeckue cBoicTBa. KHCIOTHO-OCHOBHBIE CBOMCTBA, BIHUSHUE CTPOCHUS
OH- kHCcIOT WX Ha KUCIOTHbIE CBOMCTBAa. Peakiuu KapOOHOBBIX KHCIOT M HX
MIPOM3BOJHBIX: PEAKIIUU JeKapOOKCUIMpPOBaHUs, BoccTaHoBIeHHs, CH-kucIoTHOCTB,
0-TAJIOTEHUPOBAHKUE (peaxuust INenna—®onbrapaa—3eIMHCKOTO). Peakuuun
3aMEIICHHUS ApOMATUYECKUX KapOOHOBBIX KUCTIOT B OEH30JIbHOM KOJIBIIE.

OOmme mnpencTaBleHUs O PEAKUUAX alUIUpOBaHUs (HYKICOPUIBHOTO
3aMeleHns y aimibHoro C-aromMa) U MX MEXaHUu3Me, POJb KHUCIOTHOTO U OCHOBHOTO
Katanu3a. Bnusaue ctpoeHus cyocTpaTa Ha CKOPOCTh PEAKIMH allUIMPOBAHUS.

Tema 3.13. [Ipon3BoaHbIe KAPOOHOBBIX KUCJIOT

Conu xapOoHOBBIX KHUCHOT. CrocoObl MoiydyeHHs. XUMHUYECKHE CBOMCTBa:
TMJIPOJIN3, pEakUuu JeKapOOKCUJIMPOBAaHUS M €€ KaTaJUTHYEeCKUE BapHUaHTHI,
aHOJIHOE OKHCJICHHE KapOoKcuiaaT-aHMOHOB (peakius Konn0Oe), neiicTBue rajoreHoB
Ha cepeOpsiHbie conu (peakius boponuna—XyHcIUKKepa), COMM Kak HyKIeO(UIbHbIE
peareHTsl. MbLia.

["anorenanruapuael. CriocoObl MogydeHusl. XUMUUYECKHE CBOMCTBA: PEaKIUU C
HYKJICOQWIaMl ¥ WCIOJIB30BAHUE XJIOPAHTHIPUAOB B KAueCTBE AIMIUPYIOIINX
cpencts, arpmposanue 1o lllorreH—baymaHy, BocCTaHOBJIEHUE B AJIbACTHIBI, PEAKITIH
C MarHUMOPTraHUYECKUMHU COCTUHEHUSIMH, peakiys ApHaTa-Jicrepra.

AHTHApuAbBl  KapOOHOBBIX KucHIOT. CrocoObl TomydeHUs. XHUMHUYECKUE
CBOMCTBA: peaKiuy alInpoBanus, peakius [lepkuna.

Crnosxublie 3¢upbl. CiocoObl MOJYyYEHUS: pEeaKIUU allMJIMPOBaHUSl CIUPTOB U
(GEHOJIOB ¢ HCIMOIb30BaHUEM KapOOHOBBIX KHCJOT (peakiusi dTepuuKanuu U ee
MEXaHU3M), aHTHJIPUJIOB, XJIOPAHTUIPUJIOB, KETEHOB U APYTHUe METOIbl. XUMUYECKHE
CBOMCTBA CIOXKHBIX 3¢upoB. Peakunu ruaposnsa ¢ UCMOJIb30BaHUEM KHUCIOTHOTO U
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OCHOBHOI'O KaTausa, Kiaccuduranus MEXaHU3MOB o HNuroneny.
[lepeatepudukanyy, B3auMOICUCTBHE CIOXKHBIX F3(DUPOB C aMUHAMU, C PEAKTUBAMHU
['puHbsipa, OCOOEHHOCTH €ro MPOTEKaHUs B NPUCYTCTBUU AIKOKCHIOB THUTaHA
(peakiust KynuakoBuua). BoccTaHOBIIEHHE CIOXHBIX 3(PUPOB KOMILIEKCHBIMU
TUAPUIAMU METAJUIOB, IIEJOYHBIMU MeTauiamu B crnuprtax (Meron byBo—biana).
AuunonHoBas KoHaeHcarusi. Peakuuu ¢ ydactuem o-C-atoma: CIOXHOI(pUpHAs
KoHJieHcarusi (peakuust KisiizeHa), KoHIeHcalusi C KeToHaMu. BakHeilmiue
MIPEACTABUTENN CIOKHBIX Y(PUPOB U UX UCIIOIH30BaHNUE.

Amujibl. CriocoObl IOJTy4eHHS U3 KapOOHOBBIX KUCIOT U UX MPOU3BOIHBIX, U3
okcuMOB (meperpynmnupoBka bekmana). CtpoeHue aMuIHOM TpyMIbl. XUMUYECKHUE
cBoMcTBa aMuI0B. OCHOBHOCTh M KHCIIOTHOCTb, TUAPOJIN3 AMUAOB, AIKUIUPOBAHHUE U
aluiMpoBaHue. ['eHepupoBaHME U TEPErpyNIUpPOBKa ALUITHUTPEHOB (peakiius
['opmana u poacTBeHHBIE € TMpEBpaIleHHs a3UI0B M THAPOKCAMOBBIX KHCIIOT).
Peakuusa amMuzoB ¢ a30TUCTOM KUCIOTOW. BoccranoBiienne amuzoB. Baxneunue
IIPEICTABUTENIM aMUJIOB U UX UCIIOJIb30BAHUE.

Hutpunel. CriocoObl MOJy4eHUs: U3 TaJOr€HIPOU3BOJHBIX YTIEBOI0POJIOB,
aMUJI0B KapOOHOBBIX KUCIIOT U albJOKCUMOB. XMMHUUYECKHUE CBOWMCTBA: THUAPOJU3 B
KHUCJIOW U IIEJIOYHOM CpeJie, AJIKOTOIN3, B3AUMOJECUCTBAE C TPETUYHBIMU CIIUPTAMU
(peakuusi Puttepa), BOCCTAaHOBJICHHE HUTPUIIOB, PEAKIIMKU C METAJIIOPTraHWyCKUMHU
COCIMHECHUSMU.

Hutpunokcunpl.  CnocoObl  mosyuenus.  Peakuuu  1,3-aumonsipHoro
LUKJIOIIPUCOEITUHEHHUS.

Tema 3.14. JIluxapOonHoBble KucJa0Thl. HemnpeneiabHble KapOOHOBbIE
KHCA0ThI. OOIIMe METONbl CHHTE3a JUKAPOOHOBBIX KHCIOT, CIOCOOBI MOTy4YeHUs
BAKHEUILINX MPEICTAaBUTENIEH.

XUMHUYECKHE CBOMCTBA. KHUCIOTHOCTP M OTHOLICHHWE K HArpeBaHUIO B
3aBUCUMOCTH OT B3aUMHOTO PACMOJOXKEHHUsSI KapOOKCHIIbHBIX Tpymm. Peakiuu
KOHJICHCAIIUW TTPOU3BOAHBIX JUKAPOOHOBBIX KUCIOT: CIOXKHOA(hUPHAS KOHJIEHCAIUS
JTUSTWIOKCANIaTa, KOHJAEHcauus JlMKMmaHa, aluiIOMHOBasi KOHJCHCAWs, pPEeaKuus
Kneenaresns. ManoHoBbIM 2¢up: MOTydyeHUE U XUMUUYECKue cBoiicTBa. CHUHTE3bI Ha
OCHOBE MaJIOHOBOTO 3(upa il NOJIy4eHHs] KapOOHOBBIX KUCIOT (cuHTE3bl KoHpana)
U IUKJIMYECKUX COCIUHEHUN. BaxkHeime npeacTaBuTe I TUKapOOHOBBIX KUCIIOT U
MX MPAKTUYECKOE NMTPUMEHECHHUE.

HenpenenbHble kapOOHOBBIE KHUCIOTHI U MX MNpou3BoAHbIe. CrocoObl
MOJIYYCHHS O, 3-HeTIpeACIbHBIX KapOOHOBBIX KHUCJIOT. OJIEKTPOHHOE CTPOCHHE,
B3aMMHOE BIIMSHHUE KapOOKCwibHOU Tpynmbl U cBsizu C=C. Xumudeckue CBOWUCTBA.
Kucnornocts. Peaknuu 1,2- u  1,4-mpucoenuHeHuss K  o,B-HenpeaeabHbIM
KapOOHOBBIM KHCJIOTaM W WX MPOU3BOIHBIM: MPHUCOCIWHEHUE BOJIBI, aMMHAaKa H
aMHHOB, TaJIOT€HOBOJAOPOAOB. Peakuuum  OHEHOBOrO  CHUHTE3a, OKHUCIICHUS,
BOCCTAHOBIJICHUS U NOJIMMepu3anuu. [lomumernnmerakpumnar, moauaKkpuIOHUTPHUIL.

HenachiieHHble KUPHBIE KUCIOTHI. [IpUpOaHBIE UCTOYHUKU U MPAKTAYECKOE
3HAYCHUE OJICMHOBOM, JTUHOJICBOM, JIMHOJIEHOBOM,  apaxWJOHOBOW  KHCJOT.
[TonsiTne o mpocrarnanauHax. JIMmuael, KAPbI, Macia.

Henpenenbubie AukapOOHOBBIE KUCTOTHL. ManenHoBasi U pymMapoBasi KUCIOTHI.
3aBUCMMOCTh HMX XUMHUYECKHX CBOWCTB OT HPOCTPAHCTBEHHOTO CTPOEHUS.
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MasenHOBBINM aHTUIIPHU]T U AlleTUIICHAUKApPOOHOBAs KUCIOTA B JTUEHOBOM CHHTE3E.

Tema 3.15. IlpousBoaHbIE YTOJbHOH KHCIOTHI

CriocoObl MOoNyYeHUsI 1 XMMHYECKUE CBOMCTBA (pocreHa, MOUYEBUHBI, 3(PUPOB
YrOJABHOM H XJIOPYTOJbHOM KHCJIOT, W30I[MAHATOB, YPETaHOB, ceMHKapbOazuja,
KCaHTOT€HATOB, I'YaHU]INHA.

Tema 3.16. HurpocoeauHeHnusi.

Knaccudukanus, HoOMeHKIATypa, H30MepHUs HUTpocoeauHeHuil. CrocoObl
MOJIYYEHHUS] HUTPOCOECIUHEHUI: HUTPOBAHKUE YIIIEBOJAOPOIOB, OOMEH aTOMa rajoreHa
Ha HUTPOIPYNIy, OKHCJIEHUE AaMHUHOB M OKCHMOB, CHHTE3 apOMaTHYECKHX
HUTPOCOEANHEHUH, N3 aMUHOB Y€pPE3 COIM TUA30HHUS.

®duznyeckre CBOWCTBA  HHUTpocoeauHeHUW. CTpoeHue  HUTPOTrpPYIIbI,
XapaKTepUCTUKA PEAKIIMOHHON CTOCOOHOCTH HUTPOCOETUHECHUI.

XHUMHUYECKHE CBOWCTBA. BOCCTaHOBIEHWE HUTPOTPYNIBI: BIWSHUE YCIOBUU
IPOBEJCHUS pPEaKMU Ha CTPOCHHE OO0pa3yIoUIUXcs MPOTYKTOB BOCCTAHOBJICHMS
(peakuus 3uHuHa. [IpoAyKThl HEMOJIHOIO BOCCTAHOBIIEHUS ApPOMAaTHYECKHUX
HUTPOCOEIUHEHHUI: HUTPO30COENMHEHUs (IuMmepusanus), (HEeHWITHIPOKCUIAMUH,
a30KCUOEH30J1, a300€H301, THIpa300eH30:1. beH3unnnoBas neperpynnupoBKa.

Peakium HUTPOAIKAHOB C ydacTueM o.-yriepoaHoro atoma: C-H-kucioTHoCT
U TayTOMEpus MEPBHUYHBIX M BTOPUYHBIX alIU(PATHUECKUX HUTPOCOEAUHEHU,
TUAPOJIMTHYECKOE PACIICIUIEHUE HUTPOATKAHOB MW COJEH HUTPOHOBBIX KHUCIOT
(peakust Heda). Peakium mepBUYHBIX M BTOPUYHBIX HUTPOAIKAHOB C a30TUCTOM
KHUCJIOTOM (HUTPO3UPOBAHUE), KOHJEHCAIMs C KapOOHWIbHBIMU COEIUHEHHUSIMU
(peakuus  Anpu), ankunupoBaHue. CuHTE3  HUTPWIOKCUIOB.  Peakuuu
apOMaTUYECKUX HUTPOCOEAMHEHUN MO OEH30JbOMY KOJbIY (Sg- M Sy -peakiium):
ANIEKTPOPUIbHOE 3aMEIICHUEe W BIUSHUE HUTPOTPYIIBl KaK 3aMECTUTENsl Ha
CKOPOCTb M OpHUEHTAIMI0 B O3THUX pEAKIUAX; HYKICOPUIbHOE 3aMEllEeHUE B
HUTPOApPEHaX.

Tema 3.17. AMUHBI.

Knaccudukanus, HoMEeHKIaTypa aMUHOB.

CrnocoObl ony4yeHus. Peakum Hykiaeo(puiIbHOTO 3aMeIleHUs B Py rajJoreH-
U TUAPOKCUIPOU3BOJIHBIX YIIJIEBOJOPOJOB, BOCCTAHOBJICHHUS HUTPOCOEAMHEHUH,
a30Tco/Iep KaIlUX MPOU3BOJHBIX KapOOHWIBHBIX COEAMHEHUN U KapOOHOBBIX KHUCIIOT,
neperpynnupoBku  N-ramorenamuaoB 1o [opmany, asupoB mno Kypuwmycy,
branumuaaelii  Meton (cuHte3 ['abpuans). 3aMellleHHe TUAPOKCUTPYIIBI Ha
amuHOTpymmy B 2-HadToie (peakius byxepepa).

®dusnueckune cBoiictBa aMuHOB. CTpoeHue anudaTuyecKux U apoMaTHdeCKUX
amuHOB. IHBepcus acummerpuueckoro N-atoma.

XapakTepucTuKa PEaKIMOHHOW CIMOCOOHOCTH aMHHOB, POJIb HETOJIETIEHHOM
AJIEKTPOHHOM TMapbl a30Ta. XUMHUYECKUE CBOMCTBA. KMCIIOTHBIE 1 OCHOBHBIE CBOMCTBA
AMUHOB, BJIUSHUE CTPOCHMS COCIMHEHHMSI Ha €ro OCHOBHOCTb. IIposiBieHue
HYKJICOPWIbHBIX ~ CBOWCTB  aMHHOB B pEAKIMSIX  AJIKAJIUPOBAHHUS  C
raJIOreHyIJIeBOIOPOJaMH, CIUPTAMH, 3MOKCHIAMH M B  PEAKIUAX al[MJIMPOBAHUSA
MPOU3BOJAHBIMU  KapOOHOBBIX KHCJIOT. Peakiuu amMuHOB C KapOOHWJIbHBIMU
COEJIMHEHUSIMH, C a30TUCTON KUCIOTOW U JPYTUMU peareHTaMu.

Oxucnenve anudaTuyeckux M apoMaTUyeckux aMuHOB. Pasznoxxenue N-
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OKCHUJIOB TPETUYHBIX aMHUHOB ¢ 0Opa3zoBaHueM onepuHOB (peakiuu Koyma).

OcOoOEHHOCTH ~ XMMHUYECKHX  CBOWCTB  YETBEPTUYHBIX  AMMOHHMEBBIX
MPOU3BOAHBIX. Peakuusi pas3noxkeHuss YETBEPTUYHBIX aMMOHHUEBBIX OCHOBAaHHUN C
obOpazoBanueMm onehuHoB (peakuus ['odmana). YUeTBepTHUHBIE aMMOHHUEBBIC COJIH
KaK KaTajau3aTopbl Mex($a3Horo rnepeHoca.

Peakiuu »ekTpo@HIIbHOTO 3aMElIEHUsI B apoMaTUYecKux aMuHax. CrocoOsl
3aIUThl AMUHOTPYIIIIHI.

CynbanunoBas KUCIOTa U CyIb(aHUIaMHUIHbIE TPEnapaThl.

Tema 3.18. JIua3o- u a30coeTHHEHHUS

Knaccudukanus, HOMEHKIATypa I1a30- U a30COeTUHEHUH.

ApeHra3oHueBbIe COMM, UX 00pa30BaHME TUA30THPOBAHUEM apOMaTHUECKHX
amMuHOB (peakuus ['pucca). dakTopsHl, BIIUSIFOIIINE Ha PEaKIUIO
nua3oTupoBaHus. DU3NYECKUE CBOWCTBA M CTPOCHUE COJIEH JMA30HUA, YCIOBHS
OTHOCHUTEJIbHYIO YCTOWYUBOCTH.

Peakuuu cosneil Aua3oHMA, TPOTEKAIOIIME C BBIIEICHHEM a30Ta, HX
WCIIOJIb30BAaHUE JUIsI TOJMydeHHs] (YHKIHMOHAIBHBIX MPOU3BOAHBIX apPOMATHUYECKHX
COCIMHEHUN U JUIsl YJAJICHUS aMUHOTPYMIbl. APWIMPOBAHHUE aPOMATUYECKUX H
HEHACBIICHHBIX COeIMHEHUH. Peaknuu cosnell nua3oHuMs, MpoTekaromme 0e3
BBIJIEJICHUS 230Ta: BOCCTAHOBJIEHUE JI0 apUITHAPAa3UHOB, a30COUYETaHNE KaK peaKlys
AJIEKTPOPHIIBHOTO 3aMeleHus. A30- U AUA30COCTABIISIIOIINE, YCIOBUS COUYETAHUS C
aMmuHaMu U (peHonamMu. A30KpacUTENH.

Huazocoeannenus anudaTudeckoro psaa. JlmazomeraH, AMa30yKCYCHBIN
abup: TONyueHWEe © XUMHUYecKhe cBoicTBa. CHHTE3bI Ha HMX OCHOBE:
LIUKJIONPONAaHUPOBAHUE KpaTHOW CBA3M, MeTuiaupoBanue OH rpymnm B kapOOHOBBIX
KHUCTIOTaxX, CIUpTaxX, GeHoaax, B3auMOICHCTBUE ¢ KapOOHMIBHBIMH COCIUHEHUSIMU U
XJIOpaHTHIpUAAMHU KapOOHOBBIX KUCIOT (CUHTE3 ApHATa—JWCTEPTA).

Tema 3.19. Opranuyeckue coequHeHus gocdopa

Tunel oprannyeckux coenuneruit hocdopa, bochunsl, r3upsl bochopucroi
u dochoproit kucmoT. DochonueBsie colu u wiHabl (pocdopa. McnonpzoBanue
OpPraHUYECKUX COCAMHEHUN dbochopa B  NPOMBIIUIEHHOCTH U  TOHKOM
OpPraHUYECKOM CHHTE3E.

Paznen 4. I'eTepopyHKUMOHAJILHbIE COEIMHEHUS

Tema 4.1. Yraesoasl

Homenkinatypa u kiaccudukanus yriaieBoaoB.

MoHnocaxapupl, BAXKHEUIINE TIE€HTO3bl U TEKCO3BI. Crepeounszomepusi,
KoH(purypaunonuesie psanpl. dusudeckue cpoiictBa. IlupaHo3Hbie U (ypaHO3HBIE
dopmbl, o- u B-anomepsl. Dopmynsl Xeyopca. KondopmarmonHas uzoMmepus.
Konpuaro-uennas tayromepus. MyrapoTarus. SnuMepu3anusl.

XWMHUYECKHE CBOWCTBA MOHOCAaXapuIOB: pEaKUUH, IPOTEKAIOIINE MpPHU
y4acTUU KapOOHWJIBHOM M THAPOKCHIBHON Tpymmbl. OKUCIEHHE, BOCCTAHOBJICHUE,
oOpa3oBaHue (HEHUITUIPA30HOB U 03a30HOB, MEPEXObI OT HU3IIUX MOHOCAXapHUA0B
K BbICIIHM H o0patHO (cuHTe3 Kunmmanun—@uimepa, nerpagamnus mo Bosro),
AJIKWIMPOBAHUE, alliJIMpOBaHue. [ TMKO3UIBL.

HMucaxapunsl. Knaccudukanus, HoMmeHKIaTypa. XMMUYECKHE CBOMCTBA.
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[Tonucaxapuasl: LEJLII0JI03a U KpaxMall.

Tema 4.2. 'mapokcukap60HOBbI€ KUCJI0ThI

Knaccudukanus, HOMEHKIAaTypa, H30MEpHUsi TUAPOKCUKUCIOT. OOmue u
cnenupuyeckre crocoObl MoaydeHus: anudaTtuyeckux o-, -, Y- TUIPOKCUKUCIOT.
[{naHrApUHOBBIA CHHTE3, U3 AMHHOKHCIIOT, PEAaKIHMH THAPOJIA33a, OKHUCIOHUS H
BOCCTAHOBJICHHsI COOTBETCTBYIOIIUX MCXOJHBIX, peakiusi Pepopmarckoro. Cuntes
TUAPOKCUOEH30MHBIX KHUCJIOT KapOOKCUIMPOBAHUEM (eHOoIITOB 1o
Konp6e—IlImurry. Acniupun. Xumuueckue coiicTBa. Peakiuu no OH- u COOH-
rpynme. Peaknum 3amemennss OH rpynmbl B O-THIPOKCHKHCIOTaX M UX
cTrepeoxumuyeckue ocobennoctu. Padotel Banbpaena. HampasnenHocTh mporecca
JEruipaTallid B 3aBUCHMOCTH OT B3aMMHOIO PACIHOJIOKEHHUS KapOOKCUIBHOU W
TUAPOKCUTPYIIIbL. JIaKTUIBI, TaKTOHBI. BaxkHeiive npeactaButenu anudaTuiaeckux
U apOMAaTUYECKUX THIPOKCUKAPOOHOBBIX KUCIIOT: TJIMKOJIEBAsi, MOJIOUHAs, A0104YHas,
BUHHAsI KUCJIOTHI M CAJIMIIUIIOBAs, Tapa-TUAPOKCUOCH30MHAs, Ta/lIOBast KUCJIOTHI.

Tema 4.3. OxkcoxkapO0HOBbI€ KHCJIOTHI

Krnaccuduxkanuys, HoMeHKIaTypa, H30MepHUsi OKCOKUCTOT. CIOCOOBI MOTYYEHHUS
MUPOBUHOTPATHOM (0Ol-) U alleTOYKCYCHOM ([3-OKCOKHCIIOTa) KUCIOThl. XUMHUYECKHE
cBoiictBa.  KucnmotHocte.  JlekapOokcunupoBaHue U JAeKapOOHWIMPOBAHUE
IIUPOBUHOTPAHON KUCIIOTHI.

AueroykcycHbIl 3(hUp KaK TUIHYHBIN npeacTaBuTens B-kero3dupos, ero CH-
KHUCJIOTHOCTb, TAyTOMEpHS, IBOMCTBEHHAs] peaklMOHHAs CIOCOOHOCTh. Peakuuu no
KeTo-(popme: ¢ UaHOBOAOPOJIOM, THAPOKCUIAMUHOM U MPOU3BOJHBIMU THMApPA3HHA.
Peakuuu no eHonpHOU (popme: OpoMupoBaHHE, alUWIMPOBAHHUE, AITKUIMPOBAHUE,
oOpazoBanue xenartoB. [lekapOokcunupoBa-Hue. CHHTE3 KETOHOB U KapOOHOBBIX
KHCJIOT Ha OCHOBE alleTOYKCYCHOro 3(upa (KETOHHOE M KUCJIOTHOE pacuIeIyIeHue).
Konpencanusa Kuesenarens, npucoeauaenue no Muxasito.

Tema 4.4. AMMHOKHUCIOTBI

Knaccudukanus, HOMEHKIaTypa, U30MEpUsl aMUHOKHUCIIOT.

o.-AMuHOKUCTOTBL. CTepeoXuMusi U KOH(PUTYypallMOHHbIE psiabl. Puznyeckue
cBoiicTBa. O0mMe U crienuPuieckue CrocoObl MOJIYYSHHUS O-aMUHOKHUCIIOT: CUHTE3bI
U3 anbAerufoB U KeToHOB (cuHTe3 lITpekkepa), rajioreH- M KETOKapOOHOBBIX
KHUCJIOT. MeTOoIbl CUHTE3a -aMUHOKHUCIIOT, OCHOBAaHHBIE HAa PEAKIUSAX HEMPEAeNIbHbBIX
U IUKapOOHOBBIX KUCIOT (MeTos1 PoaronoBa).

XUMHYECKHE CBOWCTBA AaMHUHOKHUCIOT. KHCIOTHO-OCHOBHBIE CBOMCTBA
AMUHOKHUCJIOT ¥ 3aBUCUMOCTb MX CTpoeHus oT PH cpenbl. M3031ekTpudeckas Touka.
Peakuuu ¢ ydactueM KapOOKCHIBHOM Tpymmbl: oOpa3oBaHHE MPOU3BOAHBIX,
nexkapOokcuianpoBanue. Peaknuu ¢ ydacTHeM aMUHOTPYIIBL:  aJKUJIMPOBAHHE
(oOpa3zoBanue OCTaMHOB), AIMIMPOBAHUE, B3aUMOJICHCTBHE C a30THUCTOM KHCIIOTOM.
[IpeBpailileHrsi aMUHOKHUCIIOT, MPOTEKAIOIIME MPU HArpeBaHUU, U 3aBHCUMOCTH HMX
pe3yibTaTa OT B3aMMHOI'O pacooXKeHUss QYyHKUIMOHAIBHBIX rpymil. Jeruapararus
OL-aMUHOKHUCJIOT ¢ 00pa3oBaHUMEM AUKeTonunepa3uHoB. KauecTBEHHbIE peakiuu o.-
AMUHOKHCJIOT.

Baxwnenmme npeacrasurenu AK. y-AMUHOMACISIHON KUCITOTa. AHTpaHUIIOBas
U n-aMMHOOEH30MHas KUCIOThl. KanponakraM 1 ero TeXHM4ecKoe 3HaueHHe.

21



[lenTunab! u Genku, UX CTPYKTypa U Kiaccudukaims, ouojgoruueckas poib. C-
1 N-KOHIIEBbIE AMHUHOKHCIOTHI. METOJbl YCTAaHOBJICHHUS TMEPBHUYHON CTPYKTYPHI
oenxoB. [IpencraBnenne o meNTUIHOM CHHTE3E.

Pa3znen 5. I'eTeponukanyeckne coeTuHeHMs.

Tema 5.1. Knaccupukanus rerepounKJIM4eCKUX CHCTEM

Knaccuduxanus, Homenknatypa (cuctema ['anua—Buamana).

Tema 5.2. [IaTHYWIEeHHBbIE TeTEPOUUKIIbI C OTHUM IeTepoaToMOM

®dypaH, THOPEH, TUPPOII, UX APOMATHIHOCTH. CIIOCOOBI TTOJTYICHUS: CHHTE3 U3
1,4-nukapOoHmbHBIX coenuHeHudt (meton Ilaans—KHoppa), u3 yrieBojoB,
B3aMMOIIPEBPAILICHHS] TSATUYWIECHHBIX rereporukioB (uukia FOpbeBa). dusnueckue
CBONCTBA.

Xumudeckue cBoicTBa. Peakmuum anekTpoduibsHOTO 3amenieHus B (ypade,
nuppoJie, ThoheHe: HUTpoBaHue, CyJib(pUPOBaHUE, ALMIMPOBAHUE, OPOMUPOBAHUE U
nap. AununodobHocts ¢dypana u nuppoia. KucioTHele cBoicTBa mupposia U X
MCIIOJIb30BaHUE B CUHTE3€. Peakiiy BOCCTAHOBIICHUS U [IUKJIONPUCOEAUHEHNUS.

NHmon u ero mnpou3BoAHbIE. MeToAbl IMOCTPOCHUS HWHAOJBHOTO spa,
OCHOBAHHBIE Ha UCMOJb30BAHUHM apOMATUYECKUX aMUHOB U apWITHJIPA30HOB (CUHTE3
®uinepa). PernoHanpaBieHHOCTb peakinii JEKTPOPHILHOTO 3aMEIICHHS B UH/IOJIE.

Tema 5.3. [IaTHYIeHHBbIE T€TEPOUUKIIBI C IBYMS IeTepoaTOMaMu

[Mupazon, umumaszosn, OeH3UMHUIA30J7. TayTomepuss M KUCIOTHO-OCHOBHBIC
cBoicTBa a30Ji0B. Conu 1,3-auankuanMuIa30Iusl.

Tema 5.4. lllecTn4ieHHbIE TeTEPOIUKIIBI C OJHUM FeTEPOATOMOM

[lupuaun u ero romosiorn. HomeHknaTypa U H30MEpHUs MNPOU3BOIHBIX.
CnocoOs1 nosyueHust: u3 1,5-mukapOOHUIIBHBIX COeAMHEHUH, cuHTe3 ["aH4a.

XUMHUUYECKHE CBOMCTBA. APOMAaTUYHOCTh U OCHOBHOCTH MUPUAMHOBOTO IUKIIA.
[IposiBrieHne HYKJIC€O(DUIBHBIX CBOMCTB: PEAKIMU C AJNEKTpodUIaMU MO aTOMy a30Ta.
OcoOeHHOCTH  peakuii AJIeKTPOGUIBHOTO 3aMENIeHUusT B SApe NUPHUANHA.
AMHMHHpOBaHUE KaK peakiusi HykieopuibHoro 3amernienus (peakuus YnunbadrHa).
CH-KuCIOTHOCTh aIKWUIIUMPUIMHOB U CBSI3aHHBIE C HeWl cBocTBa. OKHCICHHE
MUPUINHA U €r0 TOMOJIOTOB. N-OKCHT TUPHUINHA U €T0 CBOWCTBA.

XWHONIVH YU U30XUHOIMH. MEeTOIbI TOCTPOEHUS XUHOJIMHOBOTO Si/jpa (CHHTE3bI
Ckpayna u JleOnepa—Musiepa). OCHOBHOCTh M HYKJICO(DHIBHOCTh XWHOJIMHA,
peakiuu IEKTPOPUIBHOTO 3aMEIICHHS.

A3oTcozeprkalue reTepoukibl B npupoje. [lonstue 06 ankanongax.
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YYEBHO-METOJUYECKASI KAPTA YUYEBHOM JIJUCHOUTLTAHBI

Ounas (1HEeBHas1) popMa MOIYUESHHS BHICIIETO 00pa30BaHuUsI C IPUMEHEHUEM JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHI
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1 2 3 4 5 6 7 9
Oo0mue npeacTaBjieHus B
1 n _MPeA 12 4 12
OpraHHYeCcKoi XHMHHI
1.1 | Beenenue. 2 Ormpoc
Crtpoenue, Kiaccupukanus u Ompoc, OTYeT 1o
1.2 | HOMeHKIaTypa OpTraHUYECKUX 2 6 nabopaTopHbIM paboTam
COCIMHEHUI.
1.3 | MBomepust oOpraHuvecKrux COeTMHeHNN 6 2 Omnpoc, yueOHast JUCKYCCHSI
14 DNEeKTPOHHBIE pEeICTaBICHUS B 3 5 Omnpoc, yueOHas 1ucKyccus
' OpPTraHWYECKON XUMUHU
15 Peakumonnas CIIOCOOHOCTH 3 6 Ompoc, OTYeT o
' OpPraHMYECKUX COEAMHEHUN 71a00paTOpHBIM paboTam
2 YriaeBoaopoabl 28 18 24 6
2.1 | AnkaHsl 4 2 2 | Ompoc, yueOHast JUCKYCCHSL.
KonTtponpHas pabora 110
pazgeny 1, teme 2.1.
2.2 | ATUIUKINYECKHE YTIeBOIOPOIbI 2 2 Omnpoc, yueOHast JUCKYCCHS
2.3 | AlKeHBI 8 6 12 Omnpoc, yuebHast JUCKyccHsl,
OTYETHl TIO JIA0OPATOPHBIM
pabotam
2.4 | AnkanueHsl 2 2 Omnpoc, yueOHast JUCKYCCHS
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2.5 | AnxuHbI 4 2 Ompoc, yuebOHasi TUCKyCCHS,
KOHTpOJIbHasE ~paboTa IO
Temam 2.2-2.5
2.6 | OnHosiepHBIE apOMATUYECKHE 6 4 24 Omnpoc, yaeOHast TUCKyCCHs,
YTJI€BOJOPOABI (ApEHbI) OTYETHI TIO JIA0OPATOPHBIM
paboram
2.7 | MHOTOs,I€pHBIEC apEHBI 2 2 Omnpoc, yuebHas 1uckKyccus,
KOHTpOJIbHAass paboTa 1O
Temam 2.6-2.7
3 I'oMo(yHKIHOHAJIbHBIE COeJUHEHUS 66 32 12
3.1 | I'anoreHompou3BOJHBIE YTIEBOJOPOIOB 8 6 12 Omnpoc, yaeOHast TUCKyCCHS,
pelieHue OTKPBITBIX
SBPUCTUYECKUX  3aJaHHUi,
OTYET 10 JIaOOpPATOPHBIM
pabotam
3.2 MertannoopraHu4ecKrue COeTUHEHUS 2 2 Omnpoc, yueOHast JUCKyCCHS
3.3 | Couprsl. 4 2 12 Otuer mno Js1abopaTOPHBIM
paboTtawm, KOHTPOJIbHAS
paborta
3.4 | MHOroaToMHbI€ CIIUPTHI 2 Omnpoc
3.5 | ®eHoubl 2 2 Omnpoc, yuebHast AUCKyCCHS,
KOHTpOJbHas paboTa 1O
temam 3.1-3.5
3.6 | IIpocteie r¢upsl. 2 Omnpoc
3.7 | Opraanyeckue COeIMHEHUS CePhI
3.8 | KapOoHuIbHBIE COEAMHEHUS: TTOTYYCHUE 10 4 12 Omnpoc, yuebHas JUCKyccHs,
Y PEaKIuy 1Mo KapOOHWILHON TpyTIIe oT4eT 1O J1abopaTOPHBIM
paboram
3.9 | Peakium kapOOHHIIBHBIX COEAMHEHHH 1O 4 2 12 Omnpoc, yueOHast JUCKycCcHs,
YTJIEBOAOPOAHOM YacTH MOJIEKYJIbI perieHue OTKPBITBHIX
SBPUCTUYECKUX  3aJaHH,
OT4YeT 10 JIabOPaTOPHBIM
pabotam
3.10 | OKHCIUTETHHO-BOCCTAHOBUTEIbHBIE 2 2 Omnpoc, yueOHas TUCKyCCHS,

24




peakuu KapOOHMIbHBIX COeTUHEHUIN pelieHue OTKPBITBIX
ABPUCTHYECKUX 3aJaHUN,
3.11 | JluxkapOOHMIIbHBIE  COCOWHEHHUs.  o,p3- 2 Ompoc, KOHTPOJIbHAS
HemnpenensHbie KapOOHUIIbHBIE pabora mo Temam 3.8-3.11
coetuHeHUsI. XMHOHBI
3.12 | KapOoHOBBIE KHCIIOTHI 4 2 Omnpoc, yueOHast JUCKYCCHSI
3.13 | [IpousBogHBIC KAPOOHOBBIX KUCIOT 4 2 12 Omnpoc, yueOHast TUCKyCCHS,
OTYeT 10 JIAbOPaTOPHBIM
paboram
3.14 | InxapOOHOBBIE KUCIIOTEHI. 4 2 Omnpoc, yueOHast JUCKYCCHUsI
3.15 | HempenenbHble KapOOHOBBIE KUCIOTHI 2 Ompoc, KOHTPOJIbHASA
ITpon3BoiHBIE YTOJBHOM KUCIIOTHI pabota o Temam 3.12-3.15
3.16 | Hutpocoenunenus 4 2 6 Omnpoc, yueOHas JUCKyccHs,
OTYeT 10 J1abopaTOPHBIM
pabotam, KOHTPOJIbHAS
pabora
3.17 | AMuHBIL. 4 2 Omnpoc, yyeOHasi TUCKyCCHUst
3.18 | JIma3o- u a30cOoeqMHEHUS 4 2 6 Omnpoc, yueOHast TUCKyCCHS,
OTYeT 10 J1abopaTOPHBIM
pabotam
3.19 | Oprannveckue coenunenus pocdopa 2 Omnpoc
4 I'eTepopyHKIIHMOHAJIbHBIE COCTHHECHUS 10 4
4.1 | YraeBoabl 4 2 Omnpoc, yueOHasi TUCKyccus
4.2 | T'uapokcnkapOOHOBBIC KHCIOTHI 2 2 Ormpoc, yueOHast TUCKYCCHS
4.3 | OxcokapOOHOBBIE KUCIOTBI 2 Omnpoc
4.4 | AMMUHOKHUCIIOTBI 2 Ormpoc, KOHTPOJIbHAS
pabota mo temam 3.16-3.18,
pazneny 4
5 I'eTepoumkInyecKne CoeIMHECHUS 4 2 6
5.1 | Kiaccudukanus reTeporuKiInuecKux 4 2 6 Omnpoc, yuebHast AUCKYCCHUS,
CHCTEM. OTYeT 10 JIAbOPaTOPHBIM
5.2 | IlaTH4iieHHBIE TETEPONUKIIBI C OHUM paboram.
reTepoaToMoOM
5.3 | IlaTuuwieHHBIE TeTepOLUKIIbI C IBYMS
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5.4

rerepoaToMaMu
[IlecTnuneHHbIE TETEPOLMKIIBI C OJTHUM
reTepoaToMOM

HUTOTI'O (3a yu. roa)

120

60

114

14
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NHOOPMALNNOHHO-METOJINYECKASA YACTD
IlepeyeHb OCHOBHOM JIUTEPATYPbI

Y4eOHUKU:

1. Peytos, O. A. Opranuueckasi XuMHsl : y4€OHHUK JJIs1 CTYICHTOB BBICIIUX YUEOHBIX
3aBeJIeHUM, 00yJaroImMXcsl 10 HAIPaBJIECHUIO U crienraibHOCTH "Xumus'": B 4 4. / O.
A. Peyros, A. JI. Kypu, K. I1. Bytun. - 9-e uzn. - Mocksa : JlabopaTopus 3HaHUH,
2021.

2. Tpasenb, B. ®. Opranunueckas xumus. B 3-x tomax / B. ®. TpaBenr — M.:
Jlabopatopus 3Hanmii, 2021.

3. Opranmnueckas xumus : yaeOHuK it By3oB / H. A. TiokaBkuna, C.O. 3ypalsH,
B.JI. beno6oponos. Ilox pen. H. A. TiokaBkunoii. — M.: I'D90TAP-Menua, 2019. —
640 c.

3aJauyHUKH U NMPaAKTUYIECCKNE PYKOBOACTBA:

4. Wneuna H. A., bexumr A. B., Hcakos B. E., Konuk 0. A. JIaboparopHbsie pabOThI
110 OPTaHUYECKOW XUMUU: yuel.-meTo1. mocodue. B 2 u. — Munck: bBI'Y, 2020.

5. ArponomoB A.E. COopHuK 3a/ay mo opraHudeckod xumuu. — M.: Mzg. MI'Y,
2000. — 160 c.

6. Kypu A. JI., JIuanuioB M. B., Uenpakos A. B., JIuBaunosa JI. U., 3aiiuesa I'. C.,
Kabauynuk M. M. 3aymauu no oprannyeckod xumuu ¢ pemieHusiMu. — M.: BUHOM,
2004. — 264 c.

7. Opranukym: B 2 1./ X. bekkep [u ap.]; nep. ¢ uem. — M. : Mup, 2008.

8. IlpakTuKyMm 1O OpraHMYECKOW XMMHH: y4eO. misa Boicil. mK. / B. WM. Tepenun [u
np.]; mox pen. H. C. 3edpuposa. — M. : BUHOM. JlabopaTtopus 3nanuii, 2010. — 568
C.

9. Tpasens B. ®@., CyxopykoB A. IO., [Toxxapckas H. A. 3amaun mo opranudec-Kou
xumuu. — M.: Jlabopatopus 3uanuii, 2016. — 263 c.

10. Tpasens, B. @., lllekotuxuna A. E. [IpakTukyMm 1Mo opraHU4YecKOW XUMHUU: y4ueO.
nocooue — M. : BUHOM. JlabopaTtopus 3nanuii, 2015. — 592 c.

IlepedyeHb 10MOJTHUTEIBLHOM JIUTEPATYPHI

1. ArponomoB A. E. U30pannbie rinaBel opranndeckoir xumun. M.: MI'Y, 1990. —
560 c.

2. Ia6apos FO.C. Oprannueckas xumus. — CI106.: Jlans, 2011. — 848 c.

3. TaynrMan 3., I'pede 0., Pemane X. Opranudeckas xumusi. M.: Xumus, 1979. —
831 c.

4. Jlu JIx. JIx. VIMeHHble peakuuu. MexaHU3Mbl OpraHMYECKUX peakiui. — M.:
bunowm: Jlaboparopus 3Hanui, 2006. — 456 c.

5. Moppucon P., boiin P. Oprannueckas xumus. — M.: Mup, 1974. — 1093 c.

6. Heiinang O. 5. Oprannyeckas xumusi. — M.: Boicimas mkomna, 1990. — 751 c.

7. Tloranos B. M. Ctepeoxumus. — M.: Xumus, 1988. — 464 c.

8. Caiikc II. Mexanu3Mmsbl peakiuii B opranudeckol xumuu. — M.: Xumus, 1991. —
448 c.
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9. Turue JI., Aiixep T. [IpenapatuBHas opranuyeckas xumusa. M.: Mup, 2017. —
704 c.

10. TroxaBkuna H. A., 3ypa6su C. O., beno6opono B. JI. Opranuueckass Xumusi:
y4ueOHUK 17151 BY30B: B 2 kH. KH. 2. CnienimansHblil kypc. — M.: Jlpoda, 2009. — 592 c.
11. Brown W. H., lverson B. L., Anslyn E. V., Foote C. S. Organic Chemistry. —
Cengage Learning: Australia, Brazil, Japan, Korea, Mexico, Singapore, Spain, United
Kingdom, United States, 2013. — 1318 p.

12. Clayden J., Greeves N., Warren S., Wothers P. Organic Chemistry. — Oxford:
University Press, 2001, — 1512 p.

13. Loudon M., Parise J. Organic Chemistry — W. H. Freeman and Company, New
York, 2016. — 1595 p.

14. Morrison R. Th., Boyd R. N. Organic chemistry. — Prentice-Hall of India Private
Limited, New Delhi — 110 001, 2002, — 2262 p.

IlepeyeHb peKOMEHAYEMBIX CPEJACTB IMATHOCTUKHA U METOAUKA (DOPMHUPOBAHUSA
HUTOTOBOM OTMETKH

OtMeTKa 3a BBITIOJIHEHHUE 3aJJaHUMN ISl CAMOCTOATENbHOM pabOThl (IOMAIIHUX
3aJIaHUi, BBIJIABAEMBIX K MPAKTUUYECKUM 3aHSTHSIM).

OTMeTKa 3a OTBETHl HAa CEMHUHAPCKUX M MPAKTUYECKUX 3aHATHUSIX MOMKET
BKJIFOYATh IIPABUJIBHOCTh WM IOJIHOTY OTBETA, HAJW4YME apryMEHTOB, KOHKPETHBIX
IPUMEPOB U T.[.

OTMeTKa 3a BBINOJHEHUE MUCBMEHHBIX 3aJaHUi MO TeMaM (KOHTPOJbHOU
paboThl, TeCTa WM MUCBMEHHOTO OIpOca) BKJIIOYAET: MPABWIBHOCTh U TOJHOTY
OTBETOB Ha MOCTABJICHHBIE BOITPOCHI.

OTMeTka 3a OTYET MO BBHINOJHEHHBIM JIA0OPAaTOPHBIM pabOTaM MOXKET
BKJIFOYATh: MPABUIBHOCThH BBITIOJHEHUSI SKCIIEPUMEHTA IO MPUBEICHHON METOJUKE,
KOPPEKTHOCTh MHTEPNPETAMK HAONIOACHUM, BBIXOJ M UYHUCTOTY MPOJYKTa,
MPaBUJILHOCTH U MOJTHOTY O(DOPMIICHHS OTUYETA.

OTMeTKa 3a BBIMOJIHEHUE OJBPUCTHUCCKUX (OTKPBITBIX) 3aJaHUH MOXKET
BKJIFOYATh: CIIOCOOHOCTh K aHaNMM3y M O0O0OOIIeHHIO0 y4eOHOro marepuana, U Kak
pE3yNbTAaT — CIIOCOOHOCTH MPOTHO3UPOBATH CBOMCTBA OPTaHUYECKUX COCIMHEHUN Ha
OCHOBE MOJIyYCHHBIX 3HAHUMU.

OTrmeTka 3a ydacTue B Y4YeOHOM JUCKYCCHU MOYXKET BKIIOYATh OILICHKY
aKTUBHOCTU CTYJCHTa B IICJICHANPABICHHOM OOMEHE MHEHHUSAMH, HACSIMH TIpH
OOCYX JI€HUU OTKPBITBIX 3aJlaHWM, 3aJaHUil TOBBIINICHHOW CJIOKHOCTU B XOJIE
IIPAKTUYECKUX 3aHATHH.

dopMaMu TEKYIIEH aTTeCTalluk MO AUCHUIUIMHE «OpraHuydeckas XUMUs
y4eOHBIM TUIAHOM MPEIyCMOTPEHBI JIBA 3aU€Ta U JIBa DK3aMeHa.

[Ipu ¢GopmHpoBaHWM UTOTrOBON OLIEHKH HCHOJB3YETCS PEHUTHUHIOBAsl OLEHKA
3HAHUM CTYJEHTa, Jarolas BO3MOXXHOCTh MPOCJIECAUTh MW OLEHHUTh JTUHAMUKY
mpoiiecca JTOCTHXKEHUS 1eniell oOyueHus. PedTHHroBas oOlleHKa MpeaycMaTpUBaeT
WCIIOJIb30BAaHUE BECOBBIX KOI(D(PUIIMEHTOB IS TEKYIIETO KOHTPOJS 3HAHUU U
TEKYLIEW aTTECTALNU 10 JUCLUIUINHE.

BecoBbie koa(hpuImenTsI, onpenensomue BKIaa TeKYIMEero KOHTPOIsS 3HAHUMI
Y TEKyLIEW aTTECTALMU B PEUTUHTOBYIO OLICHKY:
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dopMUpOBaHUE OIIEHKH 33 TEKYITYI0 yCIIEBAEMOCTb:

- BBIIOJIHGHWE 3aJlaHUil i1  CaMOCTOSATEIbHOW pabOThl, OTBETHl Ha
CEMHHAPCKUX 3aHATHUAX, y4acTHEe B Y4eOHOH IHCKYCCHU, B PEUICHUH OTKPBITHIX
aBpUCTUYECKUX 3a1annii — 20%;

- OTYeTHI 10 JJabopaTopHbIM padotam — 20%);

- BBITIOJIHEHUE KOHTPOJIBHBIX paboT 1mo TeMam (wim tecta) — 60%.

HToroBasi peHTHHTOBas OIICHKA IO IUCIUIUIMHE PACCUYUTHIBACTCS Ha OCHOBE
OIICHKU TEKYIEH YCIEeBaeMOCTH B CEMECTPE M SK3aMCHAIIMOHHOM OICHKU C YYETOM
BecoBBIX K03 PuirentoB 30% u 70% cOOTBETCTBEHHO.

IIpuMepHbIN epevYeHsb 3aJaHui AJI5 YIPABJIAEMOil CAMOCTOATEILHON PadoThI
cryaeHToB (YCP)

Pemienne 3amannii mo pasgeay 1, teme 2.1. OOmue mnpencrablieHHsl B
OPraHN4ecKOM XMMHUH. AJIKAHBI.
1. HazoBuTe coeIMHEHUS IO CUCTEMATUUECKON HOMEHKIIAType:

2. Hanummrte Bce BO3MOKHBIE PE30HAHCHBIE CTPYKTYPHI JJIS MIPEITI0KEHHOTO

COEIMHEHHU
m
H,C
©

3. Uro Takoe WHAYKTUBHBIH W Me30MepHBId 3hdext. OTMeTbTe KaKum

s dexTom 001a1at0T BIIEIECHHBIE TPYIIILI B MPEIJIOKEHHBIX COSAMHEHUSX !
NO, CF;

HsC

4. ns (S)-2-neiitepoOyTaHa MPUBEAUTE MEPCICTUKBHYIO (OpMY 3alucH, a
TaKKe MPOCKIMOHHYI0 hopmyiry Duiepa.
5. Hanummre npoayKThl CIEAYIOMUX PEAKIIMN:

a) o~ O, ropenne e) ~~_CH: B-pacnan
6) 7 HNO;3, p, 140°C X)) M Pt
F) /\/Br (CH3)2CUL|

)/\/(.3H2 AVCnpornopu1oHnpoBaHue

A

6. Hanummure cTpykTypHble (QOpPMYJBI JIBYX OCHOBHBIX IPOJIYKTOB
MOHOOpoMHpoBaHus neHTaHa npu Y @-oomydyennn. Kakoi u3 3Tux ankuiaOpomMuaoB
MOXET CYIIECTBOBATh B BHUJI€ dHAaHTHOMEPORB? M300pazute ero S-uzoMep ¢ MoMOIIbIO
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nepcrnekTuBHON Gopmyssl u npoekuun dumepa. PaccMoTpure MexaHu3M peakuuu
OpoMHMpOBaHMsI Ha MpUMEpe MOJY4YeHHs OJHOro u3 BbIOpaHHBIX Bamu
ANTKUIIOPOMHUJIOB.

dopMa KOHTPOJISI — ayJUTOpHAs KOHTPOJIbHAS padoTa.

Pemienne 3aganuii mo TeMam 2.2. — 2.5. AJTMUIUKJINYECKHE YI1€BOA0POAbI.
AJIKeHBI. AJIKaAueHbl. AJIKUHBI.
1. Pacniosioxure B psy O YBEIUYCHUIO YCTOMYMBOCTH CHEAYIOIINE KATUOHBI:

+ +
/Jr\/ )Jr\ /\/+ PN P
2. CocraBbTe YpPpaBHCHUA CICAYIOIINUX peaKHHﬁ, B ClIy4asaX IIOMCYCHHBIX *
IMPUBCAUTC MCXAHU3M!

— 1-MeTHJIIUKIONIEHTeHA
a)* ¢ Br, B meranone; 6) ¢ BH3; THF, 3zarem H,0,/NaOH, H,O; B)* ¢ HBr B
npucytctBur (PhCOO),; r)* ¢ Oz B x1opuctoM MeTrIIeHe, 3ateM Zn/CH3CO,H;
— (2)-3-meTnimenTeHa-2
a) ¢ OsO4/Py, 3atem NaHSO3/H,O (nmpuBenute npoeknunoHnyo popmyiry dumepa
I oOpasyrolerocs auacrepeomepa); 6) ¢ HBr B qustmiioBom s¢upe; B) IN3 (AgN3
+ 13) B adupe (c ydeToM CTEpEOXHMHH PEaKIMH); I)* ¢ MeTa-XJoprnepOeH30MHOM
KHUCIIOTOM B XJIOPUCTOM METHIICHE (C yUETOM CTEPEOXHUMHUH PEaAKITUH).
— (peHMIAETUIIEHA
a)* ¢ HgSO4/H,SO, B Bozie; 6) c MeMgl B adupe, 3atem H-OyTrnmOpomun B TI'D
— U30MpeHa
a) ¢ Br; B uwermipexxmopuctoMm yriepone npu -20 °C; mpu 60 °C; 0) ¢
aleTWIICHIUKapOOHOBOM KUCIOTOM B OEH301IIE.

3. JlomonmHuTe cxembl MpEBpaIlleHUi, B ClydasiX, OTMEUYEHHOM * MPUBEIUTE
MEXaHU3M PEaKIINU:

a)
1) O,/CH,Cl 2Ph,P=CH Br,/H,0
@ oA : > B 2, e (C;H,,Br,0)
2) Zn/CH,CO,H THF
0)
(@]
1)MeMgl/Et,O H,/Pd(C), BaSO H,PO,/H,O
He=cy MM AN — e Sy

(0}

FhH,XHHOHHH
2) [ :]: j
MeO

4. Tlpemnoxute metron cunre3a (E)-2-metunrekc-3-eHa u3 aleTuieHa U
COOTBETCTBYIOIIUX AJIKWJITAJIOTEHUIOB, WCIIONB3Yys JIOObIE TOCTYITHBIE pPEarcHTHI.
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Kakue mpomyKkThl MOryT 00pa30oBaThCs MPU B3aUMOJCHCTBUU ITOTO COCIUHEHUS C
HCI B auaTunnoBom >3pupe, MpuBEIUTE MEXAHU3M ITUX PEAKIIHM.

5. AnkeH A nipu B3aumoaectBuu ¢ 30 % nepekuchbio BOJ0OPOAa B MypaBbUHOM
KHUCIIOTE W MOCJEAYIONIEM THIPOJIM3e BOAHBIM THIPOKCUIOM HaTpus obpasyer 1,2-
auon b, sBaswommiics wMe3o-dpopmoit. Ilpr  BOCCTaHOBHUTEIBHOM  O30HOJIN3E
coenuHenus A oOpasyercs Oyranans (CsH;CHO). IlpuBenutre CTpyKTypbl
coenuHenud A u b, npoeknuonnyio Qopmyny dumepa guona b wu  ero
MEPCIEKTUBHYIO Mpoekiuioo. Hanummre ypaBHEHHS YHNOMSHYTBHIX peakiuil Hu
MeXaHU3M MepBoil peakiuu (B3aumojeiicteue A ¢ 30 % mnepekuchio Bojopoaa B
MYypaBbUHOU KUCIOTE).

dopMa KOHTPOJISL — ayAUTOPHAs KOHTPOJIbHAS padoTa.

Pemenne 3amanuii mo temam 2.6. — 2.7. OmHosiiepHble apoMaTH4YecKHe
yIJIeBo0pOAbI (apeHbl). MHOTOsiIepHbIEC APEeHbI.

1. Hapucyiite 0CHOBHOUM NPOJAYKT (IPOIAYKThI) MOHOHUTPOBAHHUS CIIETYIOIIHIMA
coenuHenuii. OtBeT mosicHuTe. Ha mnpumep mnepBOro CoeauHEHUS MPUBEIUTE
NOPOOHBINA MEXaHU3M PEaKIIUU:

a) OpomOeH30J; ©0) M-XJOPTOJIYOJ; B) 2-THIPOKCHOEH30MHAs (CaTUIMIOBAs)
KHUCIIOTA; T) M-TPET-OyTHIITOIYOI; 1) I-METOKCUXJIOPOEH30J1

2. CocTtaBbTe YpaBHCHHS CICOYIONIUX PEaKIHWA, B CIydasx, MOMEYEHHBIX *

MIPUBEIUTE MEXAHU3M:

- TOJIyOJIa

a) C Ksz207, HZSO4, CH3C02H, 100 OC; 6)* C n-BUCUAlClg, OOC; B)* BrleBS,
(PhCOOQ),, CCly, 80 °C; r) ykcycnsriit anruapun/AlCls, 3atem Zn/HCI; m)* H,SO4 (k),
kursiuenne; €) C HNO3/H,SO,.

- HapTaIMHA

a) ¢ Cly/Fe; 6) 0,/V20s, 400 °C; 6)* ¢ Na, NH3, CH30H, -33 °C; B) ¢ H2SO4(k.) ipu
40 °C; mpu 170 °C;

- (peHOJIA

a) ¢ HNOj; (kowir.), 100 °C; 6) ¢ u3osiTkOoM Br, B BofI€;

3. Chopmynupyiite nmpaBuio XIOKKeIs U MPEANOI0KUTE, MOKHO JIU OKUJIATh
MPOSIBJICHHUS] APOMATUUYECKUX CBOWCTB y TPHUBEIACHHBIX COCAUHEHUN (B KaxIOM
cirydae YKakute Ny U THIT CTPYKTYPBI — apOMaTHIeCKas WJIA HET):

Cloy

Op=00 DO C A A Cr

4. JlomonHUTE CXEeMy NpPEBpALICHHM, B Cly4yae, OTMEUEHHOM * TPUBEAUTE
MEXaHHU3M PEaKIUu:
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D—>

/]\ HsPO4 , COIHCI —=—MglE,0 c 2H,/Pd(C)
! AICIy/Cu,Cl, . 2) H20 MeOH, 20 °C, 1 am

MnO,/PhH H,SO4 (30 %)
—_— E
80 °C
5. Hpez[noxcHTe pamroOHAJIBHBIC MCTO/JblI CHHTC3a YKAa3aHHbBIX COCI[I/IHCHI/Iﬁ n3
TOJIYyOJla H JIFOOBIX H€O6XOI[I/IMI)IX OpPraHUYCCKUX N HCOPraHHUYCCKUX BCIICCTB.

CocTaBbTe CXEMBI PEaKIUi, YKAKHUTE YCIOBUS UX IPOBEICHHS.
CO,H SO;H

CHj Cl
Br H2
O
CO,H Br
CH, CH,4

6. BzaumopeiictBue N,N-gumerunanmimmaa c¢ okcumom yriepoga (CO) B
YCIOBHUSX peakiuu ['arrepmaHa NMpUBOAUT K 0Opa30BaHUIO COCIWHEHHS COCTaBa
CosH3iN3,  sBisromerocst  JI€HKOOCHOBAaHMEM — KpacUTENIs  KPUCTAJUITMYECKOIO
dbuoneroBoro. IlpuBenutre CTPYKTYpy OTOrO0 COCIWHEHHS U MEXaHHU3M €ro
oOpazoBanusa. KakoBa CTpykTypa YIOMSHYTOIO KpacHTENsI, KOTOPBIM TMOJy4aroT
neiicrsueM HCI 1a neiitkoocnoBanue?

®dopMa KOHTPOJISI — ayJUTOPHAs KOHTPOJIbHAS padoTa.

Pemenne 3amanuii mo Temam 3.1. — 3.5. TlajoreHompousBoJHbBbIE
yrieBoaopoaoB. Meraiopranndeckue coeanHenusi. Cnuprsl. MHOroaToMHbIE
cnupThl. PeHOoJIbI.

1. Kakoif aToM rajgoreHa MpeANOYTUTEIHHO MOABEPracTCs 3aMEIICHUIO TPU
B3aMMOJICHCTBUU CIEAYIOIIMX COCIUHEHUM ¢ 1 MoJjieM 3TOKcuAa HaTpusl B dTaHOJE?
OTBeT NosSICHUTE.

=
a b C
r
=
N gy
NO, Cl

d) 0 e)
CIV”\A/F Br\/\SAHSJ\CI

2. HanummuTe OCHOBHBIE NPOAYKTHI peakiuidl. B ciydasx, OTMEUYEeHHBIX
3BE30YKOM, MPUBEIUTE MEXAHU3M PEAKIINH.

- 1-xopOyTana c:

a) tnoenonsrom Harpus (PhSNa) B JIMCO*; 6) marauem B adupe, 3aTeM ¢
CO.; B) BomubiM pactBopoM NaOH; r) amermieEnaoMm cepedpa; A) AUU3OMPOIHIT
amugom mutus B TT'D*; e) NaNO, B JIMDA;

- 2-MeTHJI-2-0pOMIIEHTaHA C:
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a) MypaBbMHOW KHUCJOTON™*; ©) METHJIATOM HATpusi B METAHOJIE MpH
HarpeBaHuy;

- 2-MeTWI-0yTaH-2-0J1a C:

a) konm. HySO4*, 3atem KMnO4 B Boge npu 0 °C u pH = 7-8; 6) rumpun
HaTpus B TT'®, 3aTem 1-6pomnpomnan; B) HBr (48 %) mpu 0-5 °C;

- I-Kpe30J1a C:

a) Br; B CCly; 6) ammun6opomunom B IMCO B npucyrctBun K;COs, 3atem
Harpesanue*; B) CHCl;, NaOH/H,0;

3. IIpuBenuTe MPOMYKTHI B CICAYIOMUX IEMOYKaX MpeBpamieHuii. B cioydasx,
OTMEUYCHHBIX 3BE3/I0YKOH, MPUBEIUTE MEXaHU3M PEAKIIHH.

a) MsCI/Et,N CH,COONa
R-Oyran-2-o1 > A > B* (c ykazaHueM KOH(pUTYpaIiH)
DMF
S
b) o | N+/ CrO,CI-
|
MOH —>PPh3/CBI‘4 A —>Mg * Do > 2 > D
Et,0 Et,O 2) NH,CI/H,0 CH,CI,
C) o) OH
5 opy 2TSClPy HO TN 0T
HO/\/ \/\O/\/ > A > B (84 %)

t-BuOK/DMSO
4. Ilpennoxute Haubosee PaLMOHAIBHBIE ITyTH OCYILIECTBICHUS CIEAYIOLINX
IIPEBPAILECHUN:

OH

°) OH OH
O e O

5.YcranoBute ctpykrypy coemnnenus CsHi0O2 (A), ecnu M3BECTHO, YTO TIPH
JNEWCTBUU Ha HETO METWIMArHHUMHOAMIA MPOUCXOAUT BBIJCICHUE METaHa, a TIpHU
peakiuu ¢ xJyopoBojopoaoM obpasyercs coeauHenue C4HoOCl (B), xoTopoe npu
HarpeBaHUM CO CIIMPTOBBIM PACTBOPOM ILEJIOYM MPEBPANIACTCS B BUHUIITHUIIOBBIM
a¢up. Kpome Ttoro, HarpeBanne A c u3z0biTkoM HI npuBoaut k oOpazoBaHUIO
noaucToro stuna u 1,2-muuondtana. [IpuBenure cxembl BCEX YIIOMSHYTBIX PEAKIIHMA.

dopma KOHTPOJIS — ayJUTOpHAsE KOHTPOJIbHAS padoTa.

Pemenne 3amanuii mo temam 3.8. — 3.11. KapOoHu/IbHBIE COeIUHEHU:
MoJIyYyeHHe M peakluu Mo KapOOHWIbHOH rpynme. Peakuum kKapOOHHJIBLHBIX
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COCIMHEHHH M0 YIJIEBOAOPOAHOM YaCTH MOJIEKYJbl YIJIEBOAOPOAHOM 4YaCTH
MOJIEKYJdbl. OKHCJINTENbHO-BOCCTAHOBUTE/IbHBIC PpPeaKUMH KapOOHMJIbHBIX
COEeJUHEHHUM. JAnkapOoOHMJIbHBbIE coeUHEHUS. o,p-HenpeneabHbie
KapOOHUJIbHBIE COeIMHEHUsI. XMHOHBI.

1. Ilpenckaxkute cocTtossHUE paBHOBecHs (OyIeT OHO CMEILIEHO BIPABO WIIH

BJ'IGBO) PCaKIUN IPHUBCIACHHBIX HUKC Kap6OHI/IJII)HBIX COGI[I/IHCHI/Iﬁ C BOHOﬁ. OtBeT
ITOSICHHUTC.

O @) O O O O

H)LH )J\ ClsC)J\H H F3C)J\CF3 A

2. CocTaBbTe ypaBHEHHs CIEOYIOIIUX PEaKIuil, B CIy4yasx, MOMEYEHHBIX *
IIPUBEIUTE MEXAHU3M:

¥, b) O NaHSO,
HC(OEt)3/H,S0, (cat)
)K e H H,0
Ph
ey o ] PhNHNH, AcOH
-~ CHO MeNH;HCI, NaBH,CN 2,
MeOH reflux
®) OMe O f)
1) NH,OH-HCI, Py, EtOH )OJ\ 1. PhMgBr, Et,0
2) BF3'OEt2’ CH3CN Ph 2 NH4C|, Hzo
1.CH,O/NaOH H,0,/NaOH
a) /\{( 2 A 202 h) )\ 1. Me3SiCl, Et3N
(Mex M) CHO 2. Ph(CH,),CHO, TiCl, CH,Cl,
2. HsPO,
. o)
) Me,NH-HCI, CH,O
. KCN (cat 2 ) 2
i) PhCHO KON (cat) Ax 1NOg Ph E{OH. HOL 0
tOH , HCI,
o) o (CF4C0),0, H,0
1) 3LV)2U, Uz
k) /\g/, EtONa, EtOH é -~

3. Ilpennoxute 2 cxembl CHHTE3a MPUBEICHHOTO HIDKE albJeTH/a U3 alleToHa
U JTIOOBIX JTOCTYITHBIX PEareHTOB, HA30BUTE €ro, UCHoib3ysd HoMmeHkmarypy IUPAC.
Hamumure npoayKThl B3aUMOJEHCTBUS JTOTO COCIMHCHHS: a) C METHLUIUTHEM B
TUATIIIOBOM d(dupe u 0) ¢ METWIMArHUUXJIOPUIOM B TeTparuipodypaHe B
MPUCYTCTBUH OJTHOXJIOPUCTON MEJIH.

P
N
@)
4. JlononHuTe CXeMy MpPEBpAIlEHUM, A CTalui, MOMEUEHHBIX *, mpuUBeaAUTE
MEXaHU3M:
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#‘O OH ® 0O
3 NalO,/NaHCO; MeMgBr CrOs c PhsPCH4Br - 1. BH3-THF
O CH,Cl, A Et,0 Py BuLi/THF 2. H,0,/NaOH

OH o\{\

HCI
ﬂ F I¥ ———> J mynbTuctpmatuH (pepomoH)
> Nal CH3;CN/H,0

NH,
o AcOH EtMgBr
\)J\/ + G* H]
THF-Et,0
5. BzaumopeiictBue arerodeHoHa c o-OpoManeTopeHOHOM B MPUCYTCTBUHU
OCHOBaHMsI TMPUBOAUT K oOpazoBaHuto 1,4-nukeToHa A, a Takke MOOOYHOIO
npoaykta B. Ilpemanoxkure MexaHU3M 53TOM peaklMH, KOTopas TMPOTEKAET C

oOpa3zoBanueMm wuHTepMenuata C Ha HadaJbHOW CTaguu NpoLecca, AdalbHeHIne
MPEBpaIEHUs] KOTOPOTO U MPUBOJUT K 00PA30BAHUIO OOOMX KOHEUHBIX COCIUHECHUM.

B
Ti(Oi-Pr)4 Ph
F>h)K +Ph)K/Br — [ —’PhM Fph N ph

A, 60 % B, 10 %

®dopMa KOHTPOJISL — ayJUTOPHAs KOHTPOJIbHAS padoTa.

Pemenne 3amanmii mo Temam 3.12. — 3.15. KapOGoHOBble KHCJIOTHI.
IIpousBoaHbie kKapOOHOBBIX KUCAO0T. ukapOonoBbie kucja0Thl. HenpeneabHbie
Kap0oHOBbIe KUCJI0THI. [Ipou3BoaHBIE YTOJBHOM KUCJIOTHI.

1. B kaxoi mape NMpUBEIEHHBIX HUXE KapOOHOBBIX KHUCJIOT YKaKUTE OoJee

CIWJIbHYIO (C MeHbIIIUM 3HaueHueM PKa B BojHOM pactBope). OTBET MOSICHUTE.
0

OoH COzH CO.H )J\

c)
a) b) AOH F,C”~ “OH
d) CI

Cl_~~
COZH CO-H

2. CocTaBbTe ypaBHCHMS CIIEAYIONIMX pPEaKIUil, B CIydasX MOMEYEHHBIX
IPUBEIUTE MEXAHU3M:

- @EHUITYKCYCHOM KHCJIOTHI C:
a)* EtOH (abc., u30.), H,SO4 (kar.), xunsuenue; b) NHs3, 3arem HarpeBanme; C)
SOCI,, xumsuenue; 3arem Et,NH (2 »skB.) B mmokcame; d) ¢ HgO/Br,, CCl,,
KUTISTYCHUE.,

- ITWI0BOr0 3upa AIMNUHOBON KUCJIOTHI C:
a)* ¢ EtONa/EtOH, xunsiuenue; b) MeMgBr (u36.) B Et,0, 3atem NH4CI/H,0; ¢)*
NaOH, H,0, kunsuenue; d)* ¢ Na B kcuione npu KUISYeHUH;

- n-MeTokcuOeH30MIXJI0pHUIA C:
a) PhOH B Bognom pactBope NaOH; b) u30biTkoM nmazomeraHa B JAMITHIOBOM

*
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adupe, 3aTeM BraxHbid Ag0.

-2-DeHnIaneTaMuaA C.

a) P,Os npu marpesanuu; 3atem EtMgBr 8 Et;O u o6pabotka Bomoii; 6)* NaOCI
(Cl/NaOH), H,0.

- benzaiabaerujaa c:

a) HatpMasioHOBbIM 3¢upoM B EtOH; 0) ykcycHBIM aHTHIPUAOM M ILIABJICHHBIM
areraroM Hatpus npu 180-200 °C.

3. Hcmomp3ysl ameTroH, METaHOA H JIOObIE HEOPTaHWYECKHUE PEareHTHI
NpeUIOKUTE JIBa crocoba cuHTe3a 2,2-TUMETHINPONAHOBOW  (MUBATMHOBOM)
KHCJIOTHI.

4. JIomOJIHATE CXEMBI MPEBPAIICHHUA, B CIIy4asX, OTMEUEHHBIX * MPUBEIUTE
MEXaHU3M PEaKIINN:

0
0
NaH Mg(OEt)2 P/BI"Z
N EtO)kOEt - A ~[B] + ¢ ——— HO
PhCH; I

- D

F* (bullatenone)
C;H100, t°C

5. BzaumopeiictBue 1-(2-ruapoxcudenun)dtaHoHa (A) ¢ H30BITKOM
oenzomnxiopuaa B rnpucyrctBuu KoCOsz BO BIaKHOM alleTOHE TMPU KUISTYCHUU
IMPUBOJAUT K CMECH JBYX KOHACHCHUPOBAHHBIX T'ETEPOIHUKIMYCCKUX COCTMHCHHM
(3amemennbix  pumaBoHoB) B (Ci5H1002) m C (Cp2H1403) B cootHomenuu 3:1.
Hcnonp3oBanue xe abCOMIOTHO CyXOTo aleTOHa B M30JIMPOBAHHOM OT TapOB BOBI
npubope TpHUBOIUT K Tpeobmamanuio npoaykra C B peakumoHHOW cmecu (1:4).
[IpuBenuTe CTPYKTYpHI MPOIYKTOB ITOW pEaKIMM, MEXaHWU3M WX OOpa30oBaHUS, a
TaK)Xe MOMPOOYHTe OOBSICHUTH, TIOUEMY B MPUCYTCTBUU BOJIBI TaK PE3KO MEHSICTCS

CEJIEKTUBHOCTDH DTOU peaKHI/II/I

K,COj

— B+C
acetone

N30bITOK

dopma KOHTPOJIS — ayJUTOpHAsE KOHTPOJIbHAS padoTa.

Pemenue 3amanuii mo temam 3.16-3.18, paszneay 4. HurpocoenuneHus.
Amunsbl. /lua3o- u azocoequHenus. ['erepodyHKIHMOHAIBHBIE COCAUHEHMS.

1.PacnionioxuTe MNpPUBEACHHBIE HUKE aMUHBI B TOPSIKE YBEIUYEHHS UX
OCHOBHOCTHU. OTBET MOSCHUTE.
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a) NH, F:C7 °NH, - NH, /\”/\

b) NH;

NH, NH, NH,
NO,

2. CocTaBbTe ypaBHEHHUsS CJICAYIOIIHUX pPEaKIUi, B MOMEUEHHBIX * cClydasx
MPUBEIUTE MCXAHHU3M:

- AHWJIMHA:
a) ¢ ykcycHbiM aHruapuaom, 3ateM HNO3/H,SO4, 0°C; 6) ¢ H,SO,4, 200°C; B) *c
NaNO,/H,S0O,, H,0, 0°C, 3atem kumnsuenue; a) ¢ HSO4, 20°C.

- n-Hutpodenunnauazonuii xjaopuaa:
a) ¢ NaBF,, *3atem 200°C; 0) ¢ KI B Bozge; B)* ¢ NaNO,/Cu B Boze; r) ¢ CH3OH,
CH3CO2Na; m)* ¢ NaOH, 6en3on-Boaa, 5°C.

- Hurpoben3oua:
a) *c Zn (5 skB.)/NaOH, H,0, 3arem H,SO, (xomnir.); 6) ¢ Zn/NH,CI (H,0O, pH~ 7.5-
8.5), 65°C, zaTtem H,SO,4/H,0.

- Hutpomerana:
*C OeH3anberuoM B ciupToBoM pactBope KOH.

3. Hcnonb3yss HUTpOOEH30/, YKCYCHYIO KHCJIOTY M JIOOBIC JOCTYITHBIE
HEOPTaHUYECKUE PEeareHThl, MPEII0KUTE METOJ] CHHTE3a CTPEINTOIHa KpPacHOTO

(pyOepoa):
H2N028‘©7N:N4©7NH2

HoN
4. JlomoJHUTE CXEMbl MPEBpAlllCHUd, B Clydae, OTMEYCHHOM * MpuBEeaUTE

MexanusM peakiuu: (19 oannos)
a)

HZN\/\/\/COONa 1) PhCOCl/NaOH, Hzo - A 1)SOC|2 - B NaOH, Br2= c
2) HCI, H,0 2) NH,OH
b) OMe
MeHNOzs/\© Ho/Pd (C) ~  1)NaNOy, HCI, 0°C . MezNMowg .
NO, EtOH  2)SnClyHCI (conc.), 0°C HCI, H,0
H* (PPE)

» *D (C44H,1N30,S, cymaTpunTaH - Npou3BoAHOE HHI0JIA)
CHClj, reflux, 5 min

5. B3auMoeiicTBuEe MUKJIOTEKCAHOHA C JIMa30METaHOM B d(UpE MPUBOIUT K
IBYyM u3oMepHbiM coeauHeHusiM A u B cocraBa C7H120O B cootHomiennun 4 k 1.
[IpoBenenue 3TOM peakiid B MPUCYTCTBUU KHUCIOTHI JIbtornca (Hampumep AlBrs)
MO3BOJISIET MPAKTUYECKH TMOJHOCTHIO MOJAaBUTH 00pa3oBaHHE MOOOYHOTO MPOIYKTA
B. IlpuBeaute cTpykTypsl coeauHeHuii A u B u Mexanusm ux oOpa3oBaHUS.
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[Tosicaute ponb kucIOTHl JIploMca Kak HHTHOWTOpa HEXENaTeIbHONW MOOOYHOMN
peaKIui.

OOpa3ubl OTKPHITHIX (IBPUCTHYECKUX) 32 AHUI

Tema 2.2. Aukenbl. Peakiniuu npucoeanHeHus

1. OObsicHUTE CIIEAYIONIKE IaHHBIE O PETUOCEIEKTUBHOCTH PEAKIIUU:
amwmnopomun + Cl, + H,O - 3-Opom-2-xnopnpomnanon-1 (40%) + 1-6pom-3-
xsoprporanoi-2 (32%) + 2-6pom-3-xmopmpomnanoi-1 (28%)
2. [IpokOMMEHTUPYWUTE JTaHHBIE O CTEPEOXUMHUU CIEAYIOUIUX PEeaKIUil:
[Tpu B3ammoneiicTBuu (E)-1-penmmmpornena (A) ¢ Cl, (CCly, 0°C) obpasyercst cMech
CUH- N aHmMuy-IAACTEPEOMEPHBIX MPOIYKTOB IPUCOEANHEHUA C BBIXOA0M 46% 1 38%
cooTBeTCTBeHHO. [Ipu B3ammopeiicTBuu coenuHeHus (A) ¢ Br, B aHaJIOTMYHBIX
YCIIOBUSIX BBIXOJbl CUH- U AGHMU-TTAACTEPECOU3OMEPHBIX MPOAYKTOB MPUCOCIUHECHHUS
cocTaBIsAOT 12% 1 88% COOTBETCTBEHHO.

Tema 3.1. I'asioreHNPOU3BOAHBIE YIJI€BOA0OPOI0B.

1. Hamumumre ypaBHEHUSI peakuuid W TPUBEIUTE UX MeXaHu3Mbl. CpaBHUTE
pacrpejiesieHre 3apsiioB B UCXOJIHBIX COSUHEHUSX U AKTUBUPOBAHHOM KOMILJIEKCE U
BEIOCpUTE B KaXKIOM Ciydae HaumOojee TOAXOMSIIUNA PaCTBOPUTEIb IS
OCYILECTBJICHUS PEaKIUU (3TAHOJI WU allETOH):

a) CH;CH,Br + NaJ —» 6) CH3;CH,Br + MesN —
2. (R)-2-bpomoktan mpu combBoim3ze B 40% BOJHOM aleToHe oOpasyer
parneMudeckuii cnupt. PaccMoTpuTe MEXaHNU3M, CTEPEOXUMUIO M KHHETHKY PEaKIIUU.
[TonpoOyiiTe ONEHUTh, U3MEHUTCS JTU OTHOIIEHHE R © S-M30MepOB I MPOAYKTA TPH
ucnionb3oBanuu  (R)-2-xmop-u  (R)-2-MOMOKTAaHOB B KayecTBe  CyOCTpaTOB.
Hcnonp3yiiTe npeacraBieHus 00 HOH-TAPHOM MEXaHU3ME.
3. Kak u3mMeHuTCS CKOPOCTh MPUBEICHHBIX HIDKE PEAKIMi NpU 3aMeHe MPOTOHHOTO
pactBopurensi (MeOH, e= 33) anpotonnbim (aneronutpun MeC=N, e= 38)? Jlusa
KaKOW U3 YIIOMSIHYTBIX PEaKIUi 3TO U3MEHEHUE OKUIACTCSI MEHBIIIUM?

a) MeCl+ MeOK — 0) MeJ + MeOK —
Tema 3.9. Peakuun kapOOHUIBHBIX COCUHEHUI € y4ACTHEM YIJI€BOI0OPOAHBIX
pPaguKajioB

1) IIpennonoxkure, nouemy 1,2-nukiorekcananon nmoytu Ha 100% cyiiecTByeT B
€HOJIbHOU (hopme.

2) U3 nponanona-1 u aneranbaerujia, UCHONb3ys HAa OJHOW W3 CTAIUM CHUHTE3
['punbsipa, MOMYyUYNTE U30MEPHBIE AMUJIOBBIEC (MIEHTUJIOBBIE) CIUPTHI, KOTOPHIE AIOT
MOJIOKHUTEIIBHBINA M010(DOPMHBINA TECT.

3) Tlokaxute, KakuM OOpa30M TPUBEIACHHBIC HUXKE COCIUHCHUS MOTYT OBITh
CUHTE3UPOBAaHbl M3 YKA3aHHBIX BEIIECTB C HCIOJIb30BAaHUEM  allbJ0JIbHOU
KOHJICHCAIIMU KaK OJJTHOM M3 MPOMEKYTOUHBIX CTaJui B IPOLIECCE CUHTE3A!

a) (E)-0yt-2-eH-1-011 U3 YKCYCHOTO aJipjieruia, 0) 2-METHUIINEHTaH U3 alleTOHA, B) 2-
METUJITIEHTaH-3-0H U3 MpOIaHasl.
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~

©

10.

11.
12.

13.
14,
15.
16.
17,

IIpyMepHas TeMaTHKa CEMHMHAPCKHUX 3aHATHH
1 yacTp

CrpoeHnue, knaccuukanysi, HOMEHKJIATypa U HM30MEpPUS OPraHMYECKUX
COEIMHEHUM.

ONEKTPOHHBIE TNPEICTABICHUS B OPraHWYECKOW XMMHH. PeaknnoHHas
CIIOCOOHOCTh OPTaHUYECKUX COETUHEHU.

AnKaHBL.

AJVIHAKINYECKHUE YIIIEBOAOPOIBI.

Anxensl. CriocoObl monydeHusi. MexaHu3M peakuuu 3IeKTPOPUIBHOTO
IIPUCOETUHEHHS.

Ankensl. Peakuyu npucoeauHeHus.

Ankenbl. Peakumm okucnenus. Peaknum ¢ ydacTheM CBOOOJHBIX

pauKaioB.
AJIKMHEBL. AJIKaJIUEHDI.
ApomaTuyeckue YTJIEBOJOPOIbI: apOMaTUYHOCTh U peaKu

AIEKTPOOUIBHOTO 3aMEIIICHHUS.

ApoMaTHyecKue COCAMHEHUS: PEAKIUH DJICKTPO(HIBHOTO 3aMEIICHUS.
Bnusinue 3amecturenei.

MHorosiiepHbIE apEHBI.

AnkwnramoreHuapl.  CrocoObl  MoaydeHHs. MeXaHM3Mbl — peaKIuit
HYKJICO(DHIIHBHOTO 3aMEIICHUS.

AnkuiranoreHupl. Peakiyy Hyki1€o(pUIbHOTO 3aMEeISHUS.
AJIKUITanoreHuapl. Peakuum 3IMMUHUPOBAHMUS.

Peakunu Hyk1€0(pUILHOTO 3aMEILICHUS] B apOMaTHYECKOM PSTY.

CnupTel. MHOTOATOMHBIE CIUPTHI. DEHOJIBI.

IIpoctbie 3pupsbl.

2 4acTh

Cunrte3 KapOOHUIIBHBIX COCUHEHUN U MX PEAKIMU C TeTePOATOMHBIMU
HYyKJIeo(prIamMu.

Peaxiuu kapOOHUIIBHBIX COEAMHHEHUH C YTIIEPOAHBIMU HYKIICO(DUTIaMHU.
Peakiuu kapOOHWJIBHBIX COEAMHEHUN TIPH YYacCTHUH (-METHJICHOBOTO
3BEHA.

o,B-Henpenenbabie KapOOHUIIBHBIC COSTUHCHHS. X MHOHBI.

KapOoHoBbBI€ KHCIOTHI, COJIM, AaHTUIPHUIbI, XJTOPAHTUIPUIBI.

Cnoxuble 3GUpbl, aMUIbl, HUTPUIIBI KAPOOHOBBIX KUCJIIOT.
JukapOoHOBbIE, HENpeIeIbHbIe KApPOOHOBBIE KUCIIOTHI.
Hurpocoenunenuns. CuHTe3 M CBOMCTBA.

AMUHBI: CUHTE3 U CBOMCTBA.

Jlna3o- 1 a30COeAUHEHUSI.

. Ketoxap6onoBbie kuciaoTbl. CHHTE3bI HA OCHOBE allETOYKCYCHOTO 3upa.
. YrieBojabl. CTpoeHHE U CBOMCTBAa MOHOCAXapHUJIOB.
. I'eTepOoLuKIIbL.
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IIpumepHas TeMaTUKa JJa0OPATOPHBIX 3AHATHI

1 yactb — 60 yacoB

KonunuectBo
Ne Tema 4acoB,
3aHATUS KOJIMYECTBO
pabor
1 MeTonbl  OYHCTKM  OPTaHMYECKHUX  BEHISCTB:  CyOIMMariws, 6 .,
NepeKpUCTaIN3aIHS 1 pabota
5 MeTonbl  OTYMCTKM ~ OPTaHMYECKUX  BEHIECTB:  NEPETOHKa, 6 4,
SKCTPaKIUs 1 pabota
Peakuum momydeHus: ankeHoB. Peakuum  3IeKTpOQHIBHOTO 12 4,
34 MIPUCOCTUHEHUS K JIIBOMHOM CBSI3H. Peaknun 1 pabora
[UKIIOMPUCOCTUHEHUS KaK METOJ] CHHTe3a KapOOIUKIIOB. Peakiun
CUH- U aHTHU-IUTUIPOKCUINPOBAHUS
Peakumu 31eKTpoQHUIBHOTO 3aMENICHHS B apOMAaTHYECKOM PSAY: 12 4,
5—6 |OpoMupoBaHHE HUTpPOBaHUE, CYyIb(UpOBaHME, aJIKWUIUpOBaHue, 1 pabora
AIWIMPOBAHKE OJHO- M MHOTOSJICPHBIX apCHOB.
Peakuuu HykneopuIbHOTO 3aMelIeHHs aToOMa rajoreHa B 12 4,
7-8 |amudarnueckom psny. [lomyuenme mpocTeix 3¢upoB, amuHOB. 1 pabora
Peakuuu >nuMuUHUpOBaHUS
Peakuun 3amemenuss OH-rpynmbel B cnupTax Ha TajoreH. 12 4,
9-10 |[Tomyuenue mpocThIX AGUPOB  jAeruapartanued  cnupTtoB.| 1 pabora
OKucIeHne CnupToB
2 yactb — 54 yacoB
Konnyectso
No 4acoB
3aHSTHS Tema KOJII/I‘ICC:FBO
pabor
Peakuyu  Hyki€oQMIBHOIO  NPUCOEAMHEHUS  KapOOHMJIBHBIX 124
-2 |coenuHeHwmil. OKHMCIUTENBbHO-BOCCTAHOBUTENIbHBIE peakun| < ’
KapOOHWJIHbHBIX COCTMHCHUN pabota
34 Peakunu xapOOHUIBHBIX COEIUHEHUHN IO YIJIEBOJOPOJHON YacTu 12 4,
MOJIEKYJIBI. 1 pabota
5.6 Peakunu mpon3BOIHBIX KapOOHOBBIX KHCIIOT. 12 4,
1 pabota
[TorHoe W  YacTUYHOE  BOCCTAHOBJICHHE  HUTPOAPEHOB. 12 4
7-8 |[Ama3zoTupoBaHHE apOMATUYECKUX AaAMHUHOB U pEaKIHH CoJeh 1 pa60,Ta
JTNA30HMSI.
9 |CuHTE3 TeTepOLUUKINYECKUX IPOU3BOHBIX. 6 4,
1 pabota
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Onucanue HHHOBAIIMOHHBIX MOJAX0J10B U METOA0B K IPpENnoIaBaHuIo

[Tpu OpraHu3aIuu 00pa3oBaTeIILHOTO mporecca  HCIOIb3YIOTCS
I6PUCMUYECKUIL, NPAKMUKO-OPUCHMUPOBAHHBLIL NOOXO0O0DL.

Hcnonv3zosanue 36pucmuueckozo nooxood peanojaracT:

- JIEMOHCTpAIMI0O MHOT000pa3usi OPraHWYSCKHX COCAWHCHHUH, BBISBICHUC B
KOTOPBIX IMPOCTCHIINX CTPYKTYPHBIX ()ParMeHTOB ITO3BOJISECT IPOTHO3UPOBATH HX
CBOICTBA Ha OCHOBE IOJIYYCHHBIX B X0JI¢ OCBOCHUS JUCITUIUIMHBI 3HAHHH;

Hcnonv3oseanue npaKmuKko-opueHmMupoeaHHo20 noOX00a 1peIoiaracT:

- OCBOCHHE COJIepKaHus npeameTa «Opranndeckas XUMHUsD» depe3 pericHue

MPAKTUYCCKHX 3a]1aY;

- MpUuOOpPETCHHE HABBIKOB BBITIOJHEHHS JIA0OPATOPHBIX PabOT MO CHHTE3Y,
BBIJICJICHUIO M OYMCTKEC OPTaHMYECKUX COCJAMHCHHUU, HEOOXOMAMMBIX JUIS
npo¢eCCUOHATILHON JIEATEIbHOCTH;

[Ipu opranuzanuu J1aOOPATOPHBIX M CEMHHAPCKUX 3aHATHH HCIIOIB3yeTCs
METOJl YueOHOU OucKyccuu, KOTOPBI TpearojaraeT ydJacTHE CTYACHTOB B
I[CJICHAIIPABIICHHOM OOMCHE MHCHUSMM, WACSIMH JUIS TPEIBbABICHUS H/WIN
COTJIACOBAHUSl  CYIISCTBYIOIIMX  IMO3WIMH TO0  OMNpeNelieHHOW  mpoOlieme.
Hcnonp3oBanne MeTojga oOOecTieurBaeT TMOSIBJICHHE HOBOTO YPOBHS TTOHMMAHUS
U3ydaeMON TeMbl, NPUMEHCHHE 3HAHWW (TCOPHH, KOHIENIWA) TpH pPEIIeHUN
npoOJieM, onpeeeHrue CIIOCOO0B X PEIICHUS.

MeToanyecKue peKOMEHIAIUN 110 OPraHU3AUMH U BHINIOJTHEHU IO
CaAMOCTOAATEJILHOM PA0OTHI 00YYAKOUIMXCH 110 Y4eOHO! TUCHUILINHE

PexoMeHtyeTcsl MCTOMB30BaTh ciaeayronme (GopMbl CaMOCTOSTEILHON pabOThI
CTYJCHTOB:

- MpopaboTKa TEOPETUUECKOI0 MaTepHalia MpHU MOJArOTOBKE K CEMUHAPCKUM,
MPAKTUYECKUM U JTA0OPATOPHBIM 3aHATHUSIM;

- BBIIIOJIHEHHE JOMAIIHUX 3aJaHUH IIPU IMOJATOTOBKE K CEMUHAPCKUM U
IIPAKTUYECKUM 3aHATHUSIM;

- BBITIOJTHEHUE KOHTPOJIBHBIX paboT;

- perieHre 00yJarmmuXx U KOHTPOIUPYIOIIUX TECTOB JIJIsi CAMOKOHTPOJIS TI0
M3y4aeMbIM TEMaM;

- MUCHbMEHHBIE OTYETHI TIO BBHIMOIHEHHBIM JTJA00OPATOPHBIM padOTaM C X
YCTHOM 3alllUTOM;

- MOJATOTOBKA K 3a4€Ty U 9K3aMEHY MO AUCLUUILINHE;

JI1st opraHu3aiyy CaMOCTOATENIBHOM padOoThl MO AuCHUILUIUHE «OpraHuyeckas
XUMHS» co3naH Ha matdopme «Moodley ogHonMenHbIH dekTpoHHbIH Kype B CJ1O
xuMpaka BI'Y. KoHTeHT mocienHero BeaoyaeT cojiep:kaHue y4eOHOU JUCIUTIINHBI,
PEKOMEHIOBaHHbBIE MPOrpaMMOil yueOHbIEe MOCOOUs, TaOIUIIbI U WIUTHOCTPALIMOHHBIN
MaTtepuag K OTAEIbHBIM pasjieiaM, JIOMAIIHUE 3aJlaHusl ISl BBINOJHEHUA K
MPAKTUYECKUM 3aHATHUSIM IO MPOpa0aTHIBAEMBIM TE€MaM JUCIMIUIUHBI, JaHHBIE TI0
pe3ysbTaTaM KOHTPOJBHBIX padOT, TEKYIIEeH YCIEeBaeMOCTH U PEUTHUHTY CTYICHTOB,
IIEPEUYCHB BOIPOCOB K 3a4ETY, TUIIBI 3aJaHUI TMCbMEHHOTO 3K3aMEHA.

[Ipu cocraBnennn 3amannii YCP 1o y4eOHOW IUCHUIIIMHE YYUTHIBAJICS
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OPUHLKN «OT TMPOCTOTO — K CIOXHOMY». Tak, cHauyana UIyT 3aJaHus,
dbopmupylolMe JOCTATOYHbIE 3HAHUSA IO M3YYEHHOMY y4eOHOMY MaTepuainy Ha
YpOBHE Yy3HaBaHHUA, a 3aTe€M — 3aJlaHus, (POpMUPYIOIIHE KOMIIETEHIIMM Ha YPOBHE
BOCIIPOM3BEJICHUS, U Jajiee 3ajaHusi, (opMUpYIOIIHE KOMIIETEHIIMM Ha YpOBHE
MPUMEHEHUS TTOJTYYEHHBIX 3HAHUM.

IIpuMepHBIH NIEpeYeHb BONMPOCOB K 3a4eTy

Jliig nomy4yeHus 3aueta He0OXOAUMO BBIIIOJIHUTE BCE JJAOOpaTOpHbIE paboOThl U
OTYHTATHCS 32 HUX (B paMKax 3alluThl JIAOOPATOPHOU PabOTHI).

Ocennuii cemecTp

1. UncToe opraHuyecKoe BEIIECTBO M €r0 KOHCTAHTHI (T. IUL., T. KHIL., Np20).
CriocoObl onpeeneH s ’TUX KOHCTaHT.

2. Metoasl BBIJIETICHUST U OYUCTKM OPraHUYECKUX BEIHIECTB. JKCTPAKIIHS.
BricymmBanue. [leperonka nmpu OOBIYHOM M MOHMXEHHOM JAaBJICHUU, MEPETOHKA C
BOASHBIM mapoM. JlediermaTopsl 1 ux Ha3HaueHue. Bo3ronka.

3. Ilepexpucrammuzaiusi U3 BOAbl U OPraHUYECKUX pacTBoputeneil. [Ipuembl
(GuUIBTPOBAHMUS.

4. XpomaTtorpadudecKue METOAbI OYUCTKH M aHAJIN3a OPTAHNYECKUX BEIIECTB.
TonkocIOWHAs U KOJOHOYHAs XxpomaTorpadus. Onpeaeneane Ry coenmHCHMS.

5. llpucoenunenue snexkTpoduiabHbIX peareHToB 1Mo cBsizu C=C. IlpaBuio
MapkoBHHKOBa W €ro mHTeprpeTarus. KaObokaTnoHbl, MX CTpoeHHE W (DAKTOPHI,
BIIUAIONIME Ha  ycTOMYMBOCTh. (CTepeoxumMusi peakuuid  3IEKTPO(UIBHOTO
MIPUCOCTUHCHHUSI.

6. Peaknuy 1UKIIONPUCOSTUHEHUS C yYaCTHEM HEHACBIIIECHHBIX COCIUHCHUIA:
npucoeMHEHnEe KapOeHOB, TUEHOBBIN cCUHTE3 (peakius Junbca-Anbaepa).

7. OKUCIUTENHEHOE PUCOSTUHEHUE TIO IBOMHOM CBSI3H (SITOKCUIUPOBAHHUE,
CUH-Wl AHMU-TTATUIPOKCHIIUPOBAHUE).

8. Peakiuu »5ekTpoGUILHOTO 3aMEIICHHs B ApOMAaTUYECKOM Py,
0000IIIeHHBIN MEXaHU3M. G- U T-KOMIIJIEKCHI.

9. Bnusinue 3amectuTesieil B OEH30JIbHOM KOJIbIIE HA CKOPOCTh M HaIlpaBlICHUE
peakuuii anekTpoduibHOro 3amemnieHus. CorjlacoBaHHas UM HECOTJIACOBAHHAs
OpHEHTAIIUS.

10. Peakuuu rajioreHMpOBaHUSI apOMATUYECKUX COCIMHEHHUI B KOJIBIIO U B
OOKOBYIO 1IeTih. Paznuums B MeXaHW3Max 3THX PEakluid, BIUSHAC PEarceHTOB U
YCIIOBHI HA MEXaHU3M PEaKIMK rajJoreHupPOBaHUS.

11. Hurpytomue arentsl. HUTpoHuii-kaTuoH. Y cI0BUS HUTPOBaHUS O€H301a U
ero romojoros, HadraguHa. OCOOCHHOCTH HUTPOBaHUS (PEHOJOB U apOMATHUYECKUX
aMUHOB. Peakius HUTPOBAHMS KaK BaXHBIM METOJ TMOJYYCHHS a30TCOMCpPIKAIIUX
OPTaHUYECKUX COCITMHCHUU.

12. CynsdupoBanue 6€H30J1a U €ro TOMOJIOTOB, HadTaMHA, aHTpAIEHa,
denona u Hadro0B, aHuMHA. OOPATUMOCTh PEAKITUHU CYTb()UPOBaHNUS.
Oco0eHHOCTH BbIICNICHUS U UAeHTU(UKAIIY CyTb(OKHUCIOT. Mcnonb30Banue
Cynb(OTrpyII B KAU€CTBE OPUEHTUPYIOMIUX U 3AITUTHBIX TPYIITUPOBOK.

13. AnkunnpoBaHuEapeHOB. AJIKIIUPYIOIINE PeareHThI (cupThl,
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rajioreHajgkansl, onedunsl). Katanuzaropsl u Mexanusm ux AeiictBus. [loGounbie
mpoiuiecchl  mpu  ankwiMpoBanuun 1o @Dpunemo—Kpadrey:  mzomMepuzanus,
MOJIMATIKWIIMPOBAHUE, Je3aJKuiupoBaHue (urco-3amenienue). Mcmnonap3oBaHue
ANKAJIBHBIX TPYIIT B KAYECTBE OPUEHTUPYIOIINX U 3AIIUTHBIX TPYIITHPOBOK.

14. CrnocoObl MOJy4YeHUs alIKUIOEH30JI0B C MCHOJIB30BAHUEM PEAKIIHMA
aluIMpoBaHusa OeH3oia, peakuuu Bropua—®uTTura v Apyrux MpoIreccoB Kpocc-
coueTaHus. AJKUIMPOBAHUE APOMATHUYECKUMX aMHUHOB, ()EHOJIOB KapOOHWIbHBIMU
coenuHeHusMH. Kpacurenu TpudEeHUIMETAHOBOTO psfa (MaJaxXWUTOBBIA 3€JICHBIMH,
OpMILTHAHTOBBIN 3€JeHbIH, PeHondranens, Gpayopecienn).

15. AmwinpoBaHue apeHOB. AUMIMPYIOIIME PeareHTbl (rajloreHaHTHIPUIbL,
aHTHIPUIBI), KaTaau3aTopbl B  pEaKkUMsIX  alWJIMpPOBaHUS  apOMaTUYECKHX
coequHeHnit. OcoOeHHocTH anuanpoBanus Genosos. [leperpynmnuposka dpuca.

16. ®opmunupoBaHue apoMaTUYECKUX coennHeHui. Peaknnn Peitmepa—
Tumana, BunscMmetiepa, 'aTTepmana (peareHTsl, ycloBus, 00J1acTh TPUMEHEHUS).

17. OOmme mnpeAcCTaBIEHUS O MEXaHU3Max peakuui HyKICO(PUIBHOIO
3aMeleHs aToMma rajgoreHa. Mexanusmsl Syl u Sy2. Bnusinue ctpoenus cyocrpara,
IPUPOIBI HyKIeopuIa U yXOSIIEH TPYNIbl HA CKOPOCTh peakiuii Syl u SN2.

AnxumepHoecozeiictBue. Hykieo(uabHOCT, W OCHOBHOCTh. AMOMJIEHTHBIE
MOHBI Kak HykJIeopwibl. BrusHue pacTBoputened pasHbIX TUIIOB. MexdazHblii

kartaan3. CTepeoXuMUYecKHMe OCOOCHHOCTH  peakuuid  HyKIeOo(pHUIbHOrO
3aMEILECHHUS.

18. CuHTeTHUYECKH Ba)KHBIE pEaKUUU HYKJICO(PUIBHOIO 3aMEILIEHUs aToMa
rajioreHa. [lomydeHue HUTPHUIOB, W30HUTPUIIOB, HUTPOCOCIWHEHHUW, HUTPHUTOB,
aMHHOB, MEPKaNTAaHOB, MPOCTHIX U CIOKHBIX 3PUpoB. CuHTE3 HOA- U (HTOPATKAHOB.
['Maponn3 rajsoreHonpor3BOIHBIX, CKJIOHHBIX K peakuusMm Syl-tuma. Konkypenmms
MIPOIIECCOB HYKJICO(HIBHOTO 3aMeIeHuUs U 1,2-3TMMUHUPOBAHUS.

19. Peaknuu nyxneoduibHoro 3amemenuss OH- rpymmbl u crmocoObl ee
aKTUBallMM  (MPOTOHUPOBAHUE, TMpEBpalleHuEe B A(PUPBI CUIBHBIX  KHCIOT).
[IpencraBnenuss O MeXaHM3Max M CTEPEOXMMHMH pEaKIUil HYKJIeOo()HIbHOTrO
3aMEIIEeHNUs] B COUPTAX W aKTUBUPOBAHHBIX 3pupax. CHHTE3bl HA OCHOBE peakuui
HYKJIEO(PHUIBHOTO 3aMelleHUs OH-rpynmsl B CHUpTax: MOJIy4eHUE
QJIKUJITaJIOT€HUI0B, IPOCTHIX U CIOXKHBIX 3(PUPOB.

20. ®opmMupoBaHHE IBOMHOW CBS3M TOCPEICTBOM PEAKLMI SITMMHUHAPOBAHUSL.
CrepeoxuMus ¥ HaMpaBiieHUE PEaKIHii HTUMUHAPOBaHUs (110 3aitieBy u 1o ['opmany).

21. IlpuunHbl yCTOMYMBOCTH OCH30JBLHOTO sipa K JICWCTBHIO OKHCIIUTEICH.
Peakuuu paaukanbHOrO 3aMEIlEHUsI U OKHCIECHUS B OOKOBOHM IENM alKUIAPEHOB,
PETHOCENIEKTUBHOCTh JTUX peakimil. Vcmonmb3oBaHue peakiuii  OCH3WIBHOTO
OKHCIICHUSI B CHHTE3€ albJIETHJIOB, KETOHOB apOMATUYECKOTO psiAa M OEH30MHBIX
KHCJIOT.

22. Peaknuu OKHUCJIEHUS O€H30J1a W €ro TroMOJIOrOB, MPOTEKAIOIIUEe C
pa3pylIeHHEM apoOMaTHYECKOro SApa: O30HOAM3 O€H30jla U aJKuIOEH30JI0B,
OKHUCJIEHHE O€H30J1a 10 MaJIeMHOBOTO aHTUIpUAa, HapTalInHA 10 (TaJeBOW KUCIOTHI,
antpaneHa 1o 9,10-antpaxunona. OkuciieHue (PEHOJIOB M aHUJIWHOB IO XUHOHOB,
YCIIOBUSI U MEXAHU3M.

23. Okucienue u aeruapupoBanue cnupToB. CiocoObl OKUCIICHUS TTEPBUYHBIX
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CIIUPTOB JI0 JBJICTUIOB U 10 KapOOHOBBIX KHCIIOT, BTOPUYHBIX CITUPTOB JIO0 KETOHOB.
Peakmust Onmenayapa.

Becennmnii cemectp

1. MarnuiiopraHiueckuii CUHTE3. YCIOBHUsS 00pa30BaHUS MarHUHOPraHUYECKUX
COEIMHEHUN U3 alIKWII-, aJIKeHWI-, apuiranoreHu10B. [10004YHbIe peakiuy npu CUHTE3e
MarHMMOpraHn4yeckux  peareHToB. (OCOOCHHOCTM  B3aMMOJICHCTBUSL ~MarHus C
noymrajoreHngamMi. CTpoeHHMe MAarHMMOpPraHMYecKMX COoeluHEeHuil. PaBHOBecue
[Ilenka.

2. [Ilpucoenunenue peakTuBOB ['puHbApa K KapOOHWIBHOW TpYIIIE,
WCITOJIb30BAHUE B CUHTE3€ CIUPTOB (PEAKLUHU C aJIbJIETUIAMU, KETOHAMH, CJI0KHBIMU
apupamu). MexaHu3M W MMOOOYHBIE PEAKIIMH, BO3MOXKHBIE TIPH B3aMMOJICHCTBHH
peakTuBOB ['puHBApa ¢ anbJaerugaMu U KETOHAMHU.

3. CuHTE3 aIpIEeTHI0B M KETOHOB C NOMOIIBIO DPEAKTHBOB | 'puHBSApa H
MPOU3BOJHBIX KapOOHOBBIX KHUCIOT (XJIOPAHTHUAPUIIOB, AHTUIPHUIIOB, aMHJIOB,
HUTPWIOB, opTodopmuaroB). OcoOeHHocTH B3ammoxericteus Li-, Mg- u Cu-
OpPraHUYECKUX PEareHTOB C O, [3-HEHACHIIIICHHBIMUA KapOOHWIbHBIMU COCTUHEHUSIMU.

4. O0mme mnOpeacTaBiIeHUsT O MEXaHM3ME peakluil  HyKJI€O(HUIbHOTO
NPUCOCIMHEHNUS K KapOOHWJIbHOM TIpYyIIE, pojib KUCIOTHOTO M OCHOBHOIO
KaTanum3aTopoB. Peakuuu ¢ a3zoTcoaepkallMMu HykiaeouiamMu: 00pa3oBaHHE
ocHoBanuii [1lu¢da, eHaMMHOB, OKCUMOB, TUAPAZOHOB, 3aMELIEHHBIX THAPA30HOB U
ceMukap0a3oHOB. Mcronb30BaHME OKCUMOB B CHHTE3€ aMUJOB (MEPErpyIrIupOBKU
OKCHMOB), HUTPWJIOKCUIOB. lcrnoiib30BaHWE THAPA30HOB [JI BOCCTAHOBIICHUS
KapOOHWIIbHOMN rpynmbsl. Peakuuu BOCCTaHOBUTEIBHOIO aMHHUPOBAHUS
KapOoHmIbHON Tpynmbl. OcoOeHHOCTH peakiui (opmanbpaeruga u  JIpPYrux
MPOCTENIINX AJIBJETUIOB C AMMUAKOM M MEPBUYHBIMU aMHHAMU. Y POTPOIHH, €ro
WCIIOJIb30BAaHUE B PEAKLUUSAX AMUHHPOBAHUS U OKHUCJIEHUS TallOr€HIPOU3BOIHBIX
(Commute, [enenun).

5. Peakmuu kapOOHWJIBHBIX COEIMHEHUN C BOJOW M CIHpPTaMU, 0Opa3OBaHUE
TUApATOB, IMOJdyaleraney, aneraned. lcrnonab3oBaHHE OPTOMYpPAaBBUHOTO 3(upa
(TpUMETOKCU- U TPUITOKCHUMETaHa) B cuHTe3e aretaneil. CrmocoObl cMelieHus
paBHOBecuss B cuHTe3e areraned. OOpazoBanue S-aneraneid (IUTHAHOB U
nutronanoB). HMcmonb3oBaHue anetasied u  S,S-aneranied sl 3allUTBl U IS
oOpalieHus NoJASIPHOCTH KapOOHWIBHOM IPYIIIBI.

6. 1,2- u 1,4- Ilpucoeaunenne K o,B-HeMpeneIbHbIM KapOOHUIHHBIM
COCIMHEHUSIM. Peakius Muxasna. TunuuHble MHXadJI€BCKUE JIOHOPBI U
akuenTopsl. [IpricoennHeHue Boabl, CHUPTOB, TUOJIOB, aMMHUAKa U aMUHOB. EHOJISTHI
B peakiuu MuxasJs.

7. Peakmus orTepudukanuu: MEXaHU3M KHUCIOTO KaTajau3a, CIOCOOBI
npoBeneHust (1 cMeneHus paBHoBecus). [lomydenue ciioxHbIX 3QUPOB U3 APYTHX
MIPOU3BOTHBIX KAPOOHOBBIX KUCJIOT (COJiel, XJIOPaHTHAPUIIOB, AHTUAPHUJIOB,
peaknueil nmepesrepuduKkanmn) u u3 KeToHoB (peakiueit baitepa-Bummurepa). [lytu
MCIIOJIb30BAHUS CIOKHBIX 3(DUPOB.

8. IlomyueHune amMuaoB M3 KapOOHOBBIX KHCIOT M aMMHaKa WJIM aMHUHOB,
yCJIOBUS MpoBefieHusT  peakiuu. [lomydeHue aMulioB W3 JPYTrUuxX MPOU3BOIAHBIX
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KapOOHOBBIX KUCIOT (XJIOPAHTHAPHUIOB, AaHTUIPHUIOB, CJIOXKHBIX 3(PUPOB, HUTPUIIOB)
U U3 OKCUMOB (TieperpynnupoBkoit bekmana).

9. O0O0O6IIEHHBI MEXaHU3M B3aMMOIIPEBPAIICHUI TTPOU3BOIHBIX KapOOHOBBIX
KUCIIOT. OTHOCUTENbHAS aKTUBHOCTH PA3IUYHBIX MPOU3BOJHBIX KAPOOHOBBIX KUCIIOT
KaK AaUWIupYIOIIMX areHTtoB. lHchnonp30BaHME aMuJI0B B CHUHTE3€ aMHHOB
(BoccTaHoBIIeHUE, NeperpynnupoBka ['odpmana).

10. Okucnenue anbAerUAOB A0 KapOOHOBBIX KHUCJIOT, OKHCIIEHHE KETOHOB C
Pa3pbIBOM YIJIEPOI-YIJIEPOJHBIX CBA3CH,  PEAKLIHS bariepa—Bunmurepa. o-
OkucneHne KeTOHOB, HCMOJIb30BaHKe okcua ceneHa(IV).

11. BoccraHoBiieHne KapOOHWUJIBHOM Tpynnbl B albJErMAax, KETOHaXx,
KapOOHOBBIX KHCIIOTaX W CIOXKHBIX d3dupax 10 cnuptoBoil. CeneKTUBHOE
BOCCTAHOBJICHHE KapOOHWIBHOW TPYIIIBI WM JBOMHON CBSI3U B 0O,B-HEMpPEaeIbHbBIX
anbAeruaax U KeroHax. BoccraHoBieHne KapOOHMIBHBIX COSIMHEHHH JO MUHAKOHOB
(MMHAKOHOBOE  COYETAHHME), BOCCTAHOBUTEJIBHOE  COUYETaHHE JO  aJKEHOB
(MaxMappmn).

12. BoccTaHOBIIEHHE CIOXHBIX 3(PUPOB A0 albJICTUAOB. AIMIOUHOBAS
KOHJIeHcalusi. BoccTaHOBIEHME aMHI0B U HUTPUJIOB IO aMUHOB WJIU JI0 albAECTH/IOB.

13. Kero-eHonbHasi TayToMepHsi KapOOHWIBHBIX coeAuHeHuN. EHOMSTHI Kak
aMOWJICHTHbIE HYKJICO(QUIbl, (aKTOPhl, BIHUSIONIME Ha HANpPaBJICHUE AaTaKu
anextpoduia mo C- unu O-aromy.

14. AnbaoJIbBHO-KPOTOHOBAS KOHJICHCALMs, €€ MEXaHW3M IPHU KUCIOTHOM H
ocHoBHOM Kartanu3e. Konnencanma Knaizena — [lImuara. Konnencanuu aabpaerugoB
U KETOHOB C COCAMHEHUSIMU JIPYTUX TUIIOB, COAEPKAIINX aKTUBHYIO METHUIICHOBYIO
rpynny (peakuusi Knesenarens, AHpn).

15. Hcnonb3oBaHKME NPOCTPAHCTBEHHO 3aTPYAHEHHBIX OCHOBaHUMN s
TCHEPUPOBAHUS C€HOJATOB. EHaMHHBI W  CHUJIWJIOBBIE OA(PUPBI  EHOJOB Kak
CUHTETUYECKUE SKBUBAJICHTHI €HOJIATOB. Peakuns MaHHuxa.

16. a-I"anoreHnpoBaHue ajibAETUIOB U KETOHOB B KUCJION U IIEJIOYHOM cpeaax.
["anodopmuoe pacmierienue. Jpyrue retepodsieKTpoduiibl B peakiusax ¢ €HOJaMu U
CHOJISITAMU:  O-HUTPO3UPOBAHUE, CEJICHUPOBAHHUE KETOHOB, MCIOJIb30BAHUE B
CUHTE3E.

17. 1,3-/IluxkapOOHMIIbHBIC COCIMHEHUS KaK aKTUBHPOBAHHBIC METHUJICHOBBHIC
KOMIIOHEHThI B pEaKkIUsAX aliboJbHOro Thna. Peakuus KHeBeHarens, ee MexaHHU3M.

AnkunupoBaHue 1,3-aukapOoHUIBHBIX coeAuHeHud. CHHTE3 KapOOHOBBIX
KHCJIOT Ha ocHOBe MajoHoBoro sdupa (Konpan). CuHTEe3 KETOHOB U KapOOHOBBIX
KHCJIOT Ha OCHOBE aleroykcycHoro »dd¢upa. KeToHHOe U KHUCIOTHOE
(cnoxxHoa(UpHOE) paclierIieHUuEe aTKUI3aMelIeHHbIX B-KeTod(hUpOB.

18. CriocoOsl MoTydyeHHs aMUHOB M POJICTBEHHBIX COCIMHEHUH, OCHOBAHHBIC
Ha peakIUsiX BOCCTAHOBJIEHUS HUTpOcOeIWHEeHMM. Peakius 3WHMHA, HEMOJIHOE
BOCCTAHOBJICHUE HUTPOTPYNIIBI B HUTpPOApeHaX B KHCJIOW U IIEJTOYHOW cpeax.
CBoiicTBa  MOPOJIYKTOB HETOJIHOTO BOCCTAHOBJICHUSI ~ HHUTPOCOEIUHEHHUM.
BoccranoBienue aszoTcomepkKalux MPOU3BOAHBIX KAPOOHWIBHBIX COCIUHECHHMA
(MMUHOB, OKCIMOB) U KapOOHOBBIX KUCIIOT (aMUIOB, HUTPUJIOB) 10 aMUHOB.

19. ApeHaua3oHUEBBIE COJIM B OpraHMYecKOM cuHTe3e. Jluazotupyromiue
peareHThl. YCIOBUS MAa30TUPOBAHUS M KOHTPOJH 3a X0A0M peakiuu. [lobounbie
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IpOLECChl NpPU AMA30TUPOBAHUM M METOAbl HMX mpenoTBpamieHus. OcoOeHHOCTH
IUa30TUPOBAHUS  JIMAMUHOB, aMHHO(peHOoJoB. CTpoeHHe JMa30COECIUHEHU.
Jlna3orarsl.

20. 3ameHa aua3zorpynmnel Ha THAPOKCH-, AMUHO-, LIUAHO-, HUTPOTPYIIIBI,
TaJIOT€H, BOAOPOJ, AapWIbHBIM, QJIKCHWIbHBIA paJuKaJIbl, IPEACTABICHHE O
MEeXaHM3Max J3THX peakuui. Peakuum auasocoenvHEeHU O€3 BBIIEICHMS a30Ta:
BOCCTAHOBJICHHUE, a30COYETAHUE, JUA30- U A30KOMIIOHEHTHI. Y CIIOBUSA a30COYETaHHUS C
amuHamMu U (eHonamu. Aszokpacutenu. pH WuaukaTtopsl, NpuYuHBI U3MEHEHUS
OKpacCKH a30KpacuTelst npu u3MeHenuu pH.

Hepequb BOIIPOCOB K 3K3aMCHY
Tunbi 3az1aHm"4 INHCBMEHHOTI'0 JK3aMcHa

I. CpaBHUTh KHUCIOTHO-OCHOBHBIE CBOMCTBA OpPraHMYECKUX BEIIECTB,
OTHOCAIIIMXCS K M3y4aeMbIM KJaccaM, OXapaKTepU30BaTh HUX PEAKIUOHHYIO
CHOCOOHOCTb.

2. Onucarb CTPOECHHE MOJIEKYJI WA MPOMEKYTOUYHBIX YaCTHUI[ C MOMOIIBIO
PE30HAHCHBIX  CTPYKTyp. OxapakTepu3oBaTh CpPaBHUTEIBHYI)  YCTOMYMBOCTH
WHTEPMEANATOB M OOBICHUTH PETUOCEIEKTUBHOCTh H3YyYae€MbIX OPraHMYECKUX
peaxkuui.

3. JlaTh cucTteMaTnyecKue U TPUBUAJIbHbIC HA3BAHUS IIPEICTABUTEIIEN
M3y4YaeMBbIX KJIIACCOB OPIraHUYECKUX  COCAMHEHMH B paMKax  I[POrpaMMBbl.
[IprMeHUTH TpaBUIIa CTEPEOXUMUYECKON HOMEHKIIATYPBI.

4. Hanwmcarp peakuumy, XapakTepU3yHONIME  XUMHUYECKHME  CBOWCTBA
OpraHUYECKUX COCJAMHEHUN, OTHOCSIIMXCS K M3ydyaeMbIM KjaccaMm (Ha mpuMepax
MPOCTBIX TpeacTaButeneit). [IpuBecTH cxeMbl MEXaHHW3MOB OCHOBHBIX PEAKIIUA B
paMKax MporpamMMbl, MpPU HEOOXOJAMMOCTH YKa3aTh MX CTEPEOXUMUUYECKHUE
OCOOEHHOCTH.

5. JIOMOJHUATE UENOYKY MPEBPALIEHUN C yYaCTUEM OPTraHUYECKUX BEILLIECTB.

6. Ha ocHOBe mMOJNydeHHBIX 3HAHWW O CBOWCTBAaX M3Y4Ya€MbIX KJIAcCOB
OPraHUYECKUX COCAUHECHUN:

- MPEMIOKUTh PALNUMOHAIBHBIE CXEMbl CHUHTE3a LEJIEBBIX OPraHUYECKUX
COCAVMHEHUN U3 3aJaHHBIX UCXOIHBIX;

- 00BSICHUTH ~ OOpa3oBaHue  (MPEUIOKUTH  MEXaHU3M)  OPTaHUYECKOTO
COEIMHEHUS 3aJaHHOU CTPYKTYPBI B YKa3aHHBIX YCIOBUSIX;

- IPEJIOKUTH (OTIPEJICTUTh) CTPOCHUE MOJIEKYJIbI OPTaHMYECKOTO COCTUHEHUS
Ha OCHOBE €r0 CBOWCTB.
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MMPOTOKO.1 COIJIACOBAHUS YYEFHOM ITPOT'PAMMBI YBO

[Ipennoxenus
00 U3MEHEHUAX

Pewmenne, npunsatoe

Kadeapon
Hazpanue qUCHUILTUHBL, Hazpanue B COJIEp’KaHUU Genpoii, .
o N pa3paboTaBuieit
C KOTOpo# Tpedyercs Kadenper yueOHOI
y4eOHYI0 Iporpammy (¢
corjacoBaHue IPOrpaMMBI 110
. yKa3aHUEM JaThl U
yueOHOM
HOMepa MPOTOKOJIA)
JUCIUIINHE
B Kadenpa N3menenuii e
BICOKOMOJIEKYJISIPHBIE .
yip BBICOKOMOJIEKYJISIPHBIX | 3ameuanuii Het | TpeOyercst, npoToko Ne
COCIMHCHIA COCTUHEHUN 18 o1 22.06.2023
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JONOJIHEHUS 1 U3MEHEHH A K YYEBHOM ITPOTPAMME ITIO
HU3YYAEMOM YYEBHOM JUCITUILIIUHE
Ha 2025/2026 yueGHBIH TOx

n/n

I[OHOJ'IHeHI/L'rI H U3IMCHCHHS

OcHoBanmne

HN3mMmenenuit HeT

VyebHas mporpaMMa IiepecMOTpeHAa K oJoOpeHa Ha 3acelaHuM Kadeapsl

OpraHUYeCcKOM
(mpoToxoa Ne

3aBemyromuit kadenpoit

K.X.H., JIOIIEHT

xuMHH  benopycckoro

14 ot 13.06.2025 1.)

TOCYAapCTBCHHOTO YHUBEPCUTETA

W.I1.AaToHeBHY

VYTBEPXJAIO

JlekaH XUMHYECKOTO (haKyIbTETa,

K.X.H., JOIICHT

3 é 2 A.B.3ypaes




