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YTBEPXJIAIO:
Jlexan xuMmu4yeckoro (axyibrera

%/“ " A.B. Besrit
/

« 16 » ampens 2020 r.

[IporpamMma yueOHO# aucrUIUIMHBI «OpraHudyeckas XHUMHS» COCTaBJIeHA Ha OCHOBAHHH
[ocymapcTBeHHOro 00pa30BaTENFHOTO CTaHIApTa BBICIIEr0 NPOGECCHOHATLHOrO 00pa3oBaHUA
(T'OC BIIO) Honenxoit Hapomuoii Pecny6omuku (JJHP) mo HanpaBnenuio moxarotosku 04.03.01 |
XuMus, YTBEpXKIEHHOro ImpHukKa3oM MunucTepcTBa oOpazoBanus U Hayku JJHP Ne 454 ot «20» |
anpens 2016 r.; |
[Topsinka opranu3amuu ydeOHOro mpomecca B 0Opa30BaTENbHBIX OpPraHM3alHAX BBICIIETO
npodeccruoHanbHOr0 obpa3zoBanus J{onemnkoit Haponsoii PecmyOmuku, yTBEp)KAEHHOTO IPUKa30M
MumnmucrepctBa o6pasopanus u Hayku JITHP Ne 1171 ot «10» HOs6ps 2017 1.;
y4eOHOro IUTaHA M OCHOBHOW 00pa30BaTeNbHOM MpOrpaMMBI BBICHIETO IPO(ECCHOHATLHOIO
oOpasoBanuss HampaBieHus mnoaroroBku 04.03.01 Xwummus, paspaborannsix B ['OY BIIO
«JloHenKuii HaIMOHAJIBHBIA YHUBEPCUTETY.

Pa3paboTuuk:

Cr. npenopnasareins kadeapst

OMOXUMHH ¥ OPraHUYECKOU XHMHH [M M.A. CaHenbHUKOBA
7

IIporpaMma yueOHOM INUCHMIUIMHBI YTBepXKIeHa Ha 3aceNaHUd Kadeapbl OHOXUMHHM U
OpraHM4YeCcKOi XUMUU
ITporokon Ne 10 ot «13» anpens 2020 r.

H.o. 3aBenyromero xadenpoii ( gcl/ O.B. Bapanosa

e

IIporpamma y4eOHOM AHMCHMIUIMHBI omOOpeHa Y4eOHO-METOAMYECKOM KOMHCCHEH
XUMHYECKOTO (aKyipTeTa
ITpotokon Ne 3 ot «15» ampens 2020 r.

IIpencenarens y9eOHO-METOAMYECKOH y f/

KOMHCCHH (pakynbTeTa M H.B. sA6noukoBa




1. OBJIACTDb IPUMEHEHUA U MECTO JUCHUIIJIMHBI B YYHEBHOM ITPOLECCE

Kypc «Oprannyeckass Xumus» BXOAMT B 0a30BYI0 YacTh MNPOQPECCHOHANBHOIO IHKIIA
JucuuIuinH noAarotosku cryaeHTos OIl bakanasBp no Hanpasinenuto noaroroBku 04.03.01 Xummus.
Huctunnmuna peanusyetrcss Ha xumudeckoMm ¢akyinsrere [OY BIIO «JloHenkuii HarMoOHAIbHBIN
YHUBEpCcHUTET» Kadeapoir OMOXUMHUH U opraHndeckoi xumuu. OCHOBBIBAaETCS Ha 0a3e JUCLUUIUIMH:
HEOpraHW4yecKas XHWMHS, aHaJUTHYECKas XHUMHS, CTPOCHHE BellecTBa. SIBisieTcs OCHOBOM st
W3YYEHHUs CIENYIOIUX TUCHUIUIMH: XUMHUYECKas TeXHoorus, buooprannueckas xumus, Teopus
CTPOEHUS OPraHUYECKUX COEAMHEHUM, XHUMHUS DSJIIEMEHTOPTaHMYECKUX COCAUHEHHM, XHUMUs
TETEPOLMKIMUECKUX COEAMHEHNH.

2. CTPYKTYPA JMCIIMIIVIMHBI

Xapakmepucmuka y4ueonoi Oucyunaunsl

CrenuanbHOCTE 04.03.01 Xumus
Crenuanu3amnus

OO6pa3oBareapHas mporpaMmma bakanaBpuat
Kpanuduxanms AkagemMuuecKuil OakantaBp
KosnuecTBo coniepkaTebHbIX MOYJICH 1

Jucnurnmuza 6a30B0# / BApHaTUBHON YacTH

. bazoBast yacTs npodeccruonaabHOro OJI0Ka
00pa30BaTENbHON MTPOrPaMMBbI

®opwmel kouTposist (MK, sk3ameH, 3auer) DK3aMeH
Mokasatemn ouyHas opma 3aouHas Gpopma
0o0yJeHus 0o0yJeHus
KonnuecTBo 3aueTHBIX equHUI (KPEAUTOB) 2
I'on moaroroBku 3
Cemectp 5
KonnyecTBo yacos
- IEKIIMOHHBIX
- MPAKTUYECKUX, CEMUHAPCKUX
- 1a0OPaTOPHBIX
- CaMOCTOSITEIbHON pabOTHI 72
B T.4. UHAMBHUAYaJIbHOE 3aJ]aHKe
HenenpHoe KOJIMYECTBO YACOB,
B T.4. QyJUTOPHBIX

3.OIMCAHHUE JUCIIAITJIMHBI

Ieab - ocBOEHHE TEOPETHMUECKHMX OCHOB OPTaHMYECKOM XHMHHM M TOJy4eHHE HaBBIKOB
paboThI C OPraHUYECKUMU BEIIECTBAMHU.

3agaun:

- M3y4YUTh KJIacCH(PHKAIMI0O W HOMEHKIATypy, CTPOEHHE M XapaKTEpHBIE CBOWCTBA
OCHOBHBIX KJIACCOB OPTraHWYECKUX COCTMHCHHUI;

- HaquTLCH IIOHUMATh B3aMMOCBS3b MG)KI[y CTpOGHI/IeM OpI‘aHI/I‘IeCKI/IX COGIII/IHGHI/II\/JI n Uux
CBOMCTBaMH;

- H3y‘II/ITL OCHOBHBIC KOHIICIIIWUU TeOpeTI/I‘IeCKOﬁ OpFaHquCKOﬁ XUMHU, COBpeMeHHBIX
METOJIOB CHHTE3a OpPTraHWYECKUX COCIMHEHHH, METOJOB OMpEICICHUs COCTaBa, CTPOCHUS H
PEaKIMOHHON CITIOCOOHOCTH OPTaHUYECKUX BEIIECTB.



TpeGoBanuss Kk pe3yjabTaTaM OCBOEGHHMS JMCUMIUIMHBI: [Iporecc M3ydeHHs] NUCHUTIIMHBI

«Oprannueckas XUMUs» HaIpaBiIeH Ha (OPMUPOBAHHE DJIEMEHTOB CIEAYIOIIUX KOMIICTCHIIUN B
cootBerctBun ¢ ['OC BIIO JIHP no nampaBnenuto moaroroBku 04.03.01 Xumus u OCHOBHOM
00pa3oBaTeNbHONW MPOTPaMMBl  BBICHIETO MPO(GECCHOHANBFHOIO 00pa3oBaHMs — HAIpPaBICHUS
noarotosku 04.03.01 Xumust:

a) o0meKkyabTypHbIX (OK):
CITOCOOHOCTBIO  MCIIOJIB30BaTh  OCHOBBI  (prutocopckux 3HaHUU i1 HOPMHPOBAHUS
MupoBo33peHyeckoit nozunuu (OK-1);
CIIOCOOHOCTBIO K caMoOpraHu3amnuu u camooodpazoBanuto (OK-7).

0) oomenpogeccuonanbubix (OIIK):
CIIOCOOHOCTBIO HCITIOJIB30BATh MOJYYCHHBIC 3HAHUS TEOPETHUECKUX OCHOB (hYHIaMEHTATbHBIX
pa3aeNnoB XUMHH MPpH pernennn npodeccnonanbubix 3agad (OIIK-1);
BJIQJICHHEM  HaBBIKAMHM  MPOBEIEHUS  XUMHYECKOTO  JKCIEPUMEHTa,  OCHOBHBIMH
CUHTETHMYECKUMU W aHAIUTUYECKUMU METOJIaMU MOJyYEHUS W HUCCIETOBAHMSI XHMUYECKUX
BemecTB U peakunit (OIIK-2);
CIIOCOOHOCTBIO  HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI E€CTECTBEHHOHAYYHBIX JTUCHUIUIMH B
npodeccuonanbHor aestenbHocTH (OITK-3);
3HAHMEM HOPM TEXHUKH O€30MacHOCTH M YMEHHEM peau30BaTh MX B JIA0OPATOPHBIX H
texHosornueckux yciosusx (OIIK-6).

B) npodeccuonanbubix (IIK):

HAYYHO-HCCIEA0BATEC/IbCKAadA JeATECJIbHOCTD

CIIOCOOHOCTBIO BBHIMIOJHATH CTaHJAPTHBIE ONepaluu no npeaigaraeMeiM Metoaukam (I1K-1);
BJIa/ieHHeM 0a30BbIMH HaBBIKAMH UCIIOJIB30BaHUS COBPEMEHHOH almaparypbl IpHU IpOBEICHUH
HayuHbIX uccienoBanuii (I1K-2);

BIIaZICHUEM CUCTEMOU (yHAaAMEHTANBHBIX XUMU4YecKuX nmonstuid (ITK-3);

CIIOCOOHOCTBIO TPUMEHSTH OCHOBHBIE €CTECTBEHHOHAyuUHblE€ 3aKOHBI U 3aKOHOMEPHOCTH
Pa3BUTHUS XUMUYECKON HAYKH TIPH aHAJIW3€ TOJTydeHHBIX pe3yabTaToB (I1K-4);

CIIOCOOHOCTBIO TIONTyYaTh M 00padaThiBaTh Pe3yIbTaThl HAYYHBIX YKCIIEPUMEHTOB C MIOMOIIBIO
COBPEMEHHBIX KOMIbIOTepHBIX TexHoJoruu (I1K-5);

BJIa/ICHUEM HaBBIKaMU TNPEACTABICHUS MOJYYCHHBIX PE3Yy/lbTaTOB B BUAE KPAaTKUX OTYETOB U
npesenrammii (ITK-6);

BJIQJICHUEM METOAaMH O€30MacHOT0 OOpalleHUs ¢ XMMHYECKUMH MaTepUalaMU C y4eTOM HX
dusnueckux u xummudeckux cBoiicts (I1K-7).

MPOMU3BOACTBCHHO-TEXHOJOIrNIECCKAA 1€ATCIbHOCTD

CIIOCOOHOCTBIO ~ HCIIOJI30BAaTh ~ OCHOBHBIE  3aKOHOMEPHOCTH  XUMHYECKOH HAyKH W
(dyHIaMEHTAIbHBIE XWMUYECKUE TOHSATHS TPH PEIICHUH KOHKPETHBIX ITPOM3BOJICTBEHHBIX
3anad (I1K-8).

OpPraHu3alMOHHO-YIIPpaABJCHYICCKAA T1€ATCIbHOCTD!:

CIOCOOHOCTBIO MPHHMMATh pEUICHHWs B CTAHIAPTHBIX CHTyauusiX, Opatb Ha ce0s
OTBETCTBEHHOCTb 3a pe3yNbTaT BblNoaHeHUs 3aaanuid (11K-12).

B pe3yabTare usyueHusi y4eOHOH TUCHMILIMHBI CTYIEHT H0JIKEH

3Hambv:
- OCHOBHBIE KJIACChl OPraHMYCCKUX COCHHHGHHﬁ, OCHOBHBIC THIIBI peaKuHﬁ n HX

MEXaHU3MBbI, OCHOBHBIE BU/IbI JIAOOPATOPHOU TIOCYIBI,

ymemp:
- Ha3plBaTh OPTaHWYECKHE COCJAWHEHUS; MPOTHO3UPOBATh CBOWCTBA OPTaHUYECKHUX

COCIMHEHUH B 3aBUCHUMOCTU OT CTPOEHHS MOJIEKYH; C IIOMOILBI YPABHEHUN PEaKLMil ONKCHIBATH
CHoCOOBI MOTYYEHHs] OPIaHUYECKUX COSIMHEHUH U UX XUMHUECKUE CBOICTBA;



- peliath 3aJa4d U YINPAKHEHUS MO T€HETUYECKON CBSI3M MEXAY Pa3IMYHBIMHU KJlacCamMu
OPraHUYECKUX COCIUHEHUN;

6/1a0emo:

- HaBBIKAMM  XHMHYECKOTO  DKCIIEPHMMEHTa, OCHOBHBIMH  CHHTCTHYECKUMH U
AHAJIUTUYCCKUMHU METOJaMHU HOJIY‘-IGHI/I}I " UCCJICOIOBAHUS OpFaHI/I‘-IeCKI/IX BCIICCTB U peaKHHfI;

- METOJIOJIOTHEH HAy4HOTO HWCCIICIOBaHMS, BKIIOYAONMIEH B ce0s pa3pabdOTKy CTpaTeruu
I[EJIEBOT0 OPTaHMYECKOT0 CHHTE3a BEIIECTBA C 3aJaHHBIMU CBOMCTBAMH,

- BJIQJIETh METOJIaMU 0€3011acHOr0 OOpaIICHHUsS ¢ XUMUYSCKUMHU MaTepHalaMU C YYETOM HX
(GUBHYECKUX U XUMHYECKHUX CBOWCTB

4. COIEPXAHHUE JUCIUIIVIMHBI U ®OPMbI OPTAHU3AIIUU YYEBHOI'O
IMPOLOECCA

IMopsinkoBbIid HOMEP U

Kparkoe cogep;kanue TemMbl
HANMEHOBaHHe TeMbl

Cooeprcamenvnuvlit Mooyav 2 «Xumuueckan KUHEMUKA U KAMaau3

Tema 1. [Ipenmer opranmyecko XuMuH. METOIbI BBIICIICHUS U
BBenenue B OpraHnyecKyro XUMHIO | OUUCTKU OPTaHUYECKUX BEIIECTB. DJIEMEHTHBIN aHAIN3.
OMnupuyeckas u MOJIEKYJIIpHas (hopMyIIBI.

CtpykTypHble  (HOPMYIIBL. Teopuss ~ XMMHUYECKOTO
CTpoeHus.  SIBIeHussT  U30MEpUH U TOMOJIOTHUH.
YriaeBogopobl U MX MPOU3BOAHBIC. YTIIEBOAOPOAHBII
pamukan u (QyHkuMoHanbHas rpynna. Kimaccuduxamms
OpraHUYeCKHUX COEMHEHHUI. Homenknatypa:
TPUBHAJIbHBIE HA3BaHMs, pallMOHAIbHAs HOMEHKIIATYpa,
CUCTeMaTh4yecKass HOMEHKJIaTypa. THIBl XHMHYECKUX

CBsI3EH
Tema 2. [IpupogHbie MCTOYHUKM M METOABI CHHTE3a AQJIKaHOB.
AJIKaHBI. DJIEKTPOHHOE CTPOEHUE alKaHOB. CTEPECOXUMUS AJIKAHOB.
Peaknum  ankaHoB, BKIIOYAKOIIHE T'OMOJHUTHYECCKHUH
pa3pbiB KOBAJICHTHOM CBSI3U: rajoreHHupoOBaHUE,

Cynb(OXJIIOpUpOBaHNE, HUTpPOBaHHE. Peaknuu ankaHoOB,
BKJIIOYAIOIUE TE€TEPOJIMTUYECKUM pa3pblB KOBAJICHTHOU
CBSI3M: H30MEpHU3allUsl, HUITPOBAHHE

Tema 3. CmocoObsl  oOpaszoBanus  jaBoiiHOM  cBs3u  C=C.
AJIKEHBI U aJKaJIUEHBI ['eomeTpuueckass m3omepusi B psiay aiakeHOB. Peakunu
MPUCOETVHEHNS] KaK OCHOBHOW THN pPEaKIuid aJKEHOB.
Peakiun  anekTpodwibHOTO — MPUCOEAMHEHUS,  HX

MEXaHU3M. [IpaBuio MapkoBHUKOBA.
AHTHUMapKOBHUKOBCKOe mnpucoeanHenue. O000meHHoe
MIPaBUIIO ANEKTPOPUIBHOTO MIPUCOEITUHEHUS

CBoOoaHOpagUKAIbHOE TPHUCOCIWHEHHE K aJIKEHaM.
[Tonumepu3anys aaKeHOB U CIIOCOOBI €€ OCYIIECTBICHHMS.
OKucnuTenbHbIE TPEBPAIICHUS  AJKEHOB:  030HOJM3,
peakuun Barnepa u [Ipuiexaesa.

Knaccudukanus aueHoBbIX yrieBoaopoaos. [lomydenue,




CTPOCHHME U CBOMCTBA JUEHOB aJJIEHOBOTO THNa. Peakiinu
MIPUCOEIUHEHUS.  AJIKAJIUEHBl C  CONPSKEHHBIMU
JTBOWHBIMU CBs3siIMH. CriocoObI MX mMoydeHus. Peakiuu
MIPUCOEIMHEHUSI K  CONPSDKEHHBIM  aJKaJueHaM U
OpUEHTALINS PUCOCTUHEHUS B YCIOBHIX KUHETUYECKOTO
U TEPMOJUHAMUYECKOTO KOHTPOJIS. J[MEHOBBIN CHHTE3.
[Tonumepusanus conpsiKeHHBIX JUCHB.

Tema 4.
AJIKUHEBI

CrocoObl  00pa3oBaHUs TPOWMHOM YIIIEPOA-YTIIEPOIHON
CBSI3U. DJIEKTPOHHOE CTPOCHUE aJKWHOB. Peakiuu
MPUCOCIMHEHUST K allKMHaM. Peakuum anetusieHa W
TCPMHHAJIBHBIX AJIKMHOB 3a CUeT IIOABUXKHOI'O
anetrwiieHosoro H-atoma. KoHnoeHcanusg anetuieHa U
TCPMHHAJIBHLIX aJIKHWHOB C aJIbACTUAAMH U KCTOHAMMU. I[I/I-
, TPU-, TETPa- M TIOJUMEPHU3AIIHS alleTHIICHA

Tema 5.
ApeHsl

[Ipupoausie HUCTOYHUKHU apOMaTUYECKHUX
YTJIEBOJAOPOJIOB. OcoOenHoctu 170:¢ CTPOEHHS.
Konnenmuss  apomarnunoctu.  IlpaBuno  Xrokkens.
benszougnpie 1 HEOEH30MAHBIE APOMATHUYECKUE CHCTEMBI.
XUMHUYECKHE CBOIICTBa apeHOB. Peaknuu
ANEKTPOGUIBHOTO 3aMEIICHHS B apOMaTUYECKOM KOJIbIIE,
MEXaHU3M, BIIMSHHME 3aMECTUTENIeH Ha CKOpOCTh U
OpHEHTAIMI0 3amMmeleHus. Peaknum OeH3ona ¢ morepei
apOMATHYHOCTH. AJKUIOEH30JIbI: CIOCOOBI IMONYyYeHUs,
peaknuu 3a CY4eT apOMATHYECKOro KOJIblla U aJKHUIIHON
rpynmnbsl, OKUCICHHE U AETUAPUPOBAHNE ATKUIOECH30JI0B.

Tema 6.
T"amoreHonpoun3BoHbIE
AIMKJIMYECKUX YTIIEBOIOPOIOB

CrmocoObsl  00pa3oBaHus  CBSI3M  yIJIEPOJ-TaJOTEH.
MoHoranoreHoajskaHbl. XapakKTEPUCTUKA CBSI3U YIJIEpOA-
rajored. Peakuuu HyKJI€O(QWIBHOTO 3aMelIeHUs aToMa
rajjoreda. Mexanmsmel Syl m Sn2. Peaknum
snuMmuHupoBanus. Mexanusmel E;um E,.  IlpaBuio
3aiineBa. KoHKypeHIUMs MeEXAy OJJIUMHUHUPOBAHHEM U
HYKJIEO(UITHHBIM 3aMEeIeHUEM. Peaxnun
raJloreHOAJIKaHOB €  MeTaulaMu. BullMHanbHBIE U
reMHHallbHble  auranoreHugpl.  OCOOEHHOCTH X
XUMHUYECKOTO MOBEJICHUSI. ["asioreHonpon3BoIHbIE
HETPEIEIbHBIX YTJIE€BOJOPOAOB. Bunuin- u
ammwranoreHuibl.  OCOOCHHOCTH WX  CTPOCHUS W
CBOWCTB. AJUTMJIbHBIN KaTHOH.

Tema 7.
CnupTel

Knaccudukanus, n3omMepus U HOMEHKIATypa CIHPTOB.
[IpenenvHble ogHOATOMHBIE CUPTHI. OCHOBHBIE METOBI
UX cuHTe3a. KHCIOTHOCTP W OCHOBHOCTH CITMPTOB.
Peaknuu 3aMeIICHUS TUJIPOKCHIIBHOM TPYIIIBL.
BuayrpumonexymnspHas JeruIpaTaus CIIUPTOB,
Mmexanusmbl Eju  E;. Peaknum couptoB kak O-
HykjaeopmioB. OKHCIIEHHEe W JCTHIPUPOBAHUE CIHUPTOB.
JIByXx W MHOTOaTOMHbIE CHOUPTHI. MeToabl MX CHHTE3A.
OOmme CBOWMCTBAa JBYX- M MHOTOAQTOMHBIX CIIMPTOB.
Cnemuduyeckue cBoiictBa 1,2-mMojoB: 0o0pa3oBaHue
KOMIIJIEKCOB, OKHCJICHHWE  HWOJHOW  KHUCJIOTOM U
TeTpaaleTaToM CBUHIIA, ITMHAKOJIMHOBAS
neperpynnupoBka. HempeaenbHble cnoupThl. EHONBI, uX
HECTAOUIBLHOCTD. DakTopkl, CTAOMIIM3UPYIOIIHE




eHONMbHYI0 (opMmy. Ddupsl BHUHWIOBOTO CHHpPTA H
MOJMMEPHl HA UX OCHOBE. AJUTMJIOBBIN M MPONAPTHIIOBBIN
cnupThl. [IpupoaHbie HenpeeabHbIe CIUPTHI.

Tema 8.
KapOoHunbHbIC COeTUHEHUS

Meroasl cunTe3a. CTpoeHHE KapOOHUIBHOW TPYIIIIHL.

Peakiuu HYKJICO(PHIBHOTO PUCOEIUHEHUSA K
KapOOHWIBHOW Tpynme. Peakmum ¢ yyactueM  o-
BOJOPOAHBIX aTOMOB. AJIBI[OJILHO-K})OTOHOB&H

KoHAeHcauus. HeeHonmusyronmecss anpaeruinl. Peaknus
KaHHI/II_II_IaDO. PeaKI_[I/II/I BOCCTAHOBJICHUA U OKHUCJIICHUA
aNbJAETUI0OB U KETOHOB. HempenenbHble KapOOHHMIIBHBIC
COCANHCHUA. KCTCHBEI, (X,B-HQHpG-I[GJIBHBIe aAJIbACTUABI U
KeToHbl. VX momydeHue m cBoiicTBa. J[ukapOOHWIBHBIC
COCIMHEHHS. CHHTE3, CBOMCTBA.

Tema 9.
KapOoHOBBIE KHCITOTHI U HX
(GYHKIIMOHATBHBIE IPOU3BOIHEIC

Knaccudukanus u HOMEHKIIaTypa KapOOHOBBIX KHCIIOT.
Metoaet ux cuHTe3a. KHUCIOTHOCTH W OCHOBHOCTH
KapOOHOBBIX KHCJIOT. Peakmuu KapOOHOBBIX KHCJIOT:
3aMeIIeHue B  YIJIEBOJOPOJHOM  pajHKalle, pacraj
KapOOKCHUIILHOM TPyMIbl, 00pa3oBaHue (HYHKIIMOHATBHBIX
npou3BOMHBIX. CoNH, XJIOp-aHTHIPHUIBI W aHTUIPUIIBI
KHCIIOT, CJIOXHBIE 3(UPbI, aMHIbl, HUTPHIIBL. CrIOCOOBI UX
MOJIyYEHUSI W XapakTepHble cBoiicTBa. HempenenbHbie
KapOOHOBBIE KHUCJIOTHI. Peakmuum 10 KapOOKCHIBHOU
IpyIIIe U 110 IBOWHOM CBSA3U.




TemaTH4eckui njaaH

Copep:xareabHblii MOTYJIb 1

KoanuecTBOo 4acoB
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Tema 1.
BBenenue B opraHm4ecKyro 6 6
XHMHIO
Tema 2. 3 ]
AJIKaHBbI.
Tema 3. 3 ]
AJIKEHEI U anKaaueHbl
Tema 4.
8 8
AJIKHHBI
Tema 5.
8 8
ApeHbl
Tema 6.
l"anoreHonpous3BoaHbIE 3 ]
AIUKITTIECKUX
YTJIEBOJIOPOJIOB
Tema 7.
8 8
CnupTsl
Tema 8. 3 ]
KapOoHunpHBIE COSTMHEHMS
Tema 9.
KapOoHOBBIE KMCITOTHI B X 10 10
(yHKIIMOHATTLHBIC
MPOU3BOJHBIE
Hmozo
no cooepicamenbHomy 72 72
Mmooy 1




5.METOAWYECKHE PEKOMEHJALIUN JIVIsSI HPOBETEHMS
JIJEKIHUOHHBbIX, MIPAKTUYECKUX U JIABOPATOPHbBIX 3AHATUU
(He npedycmomeHvl NPOCPAMMOlL)

6. METOANMYECKHUE PEKOMEHJIAIIUU 110 OPTTAHU3ALIUU
CAMOCTOSTEJBbHON PABOTBI CTYJIEHTOB

Opranu3anusi CaMoOCTOSITEJIbHON PadoThI CTY/IECHTOB

S
N

Konuuecmeo
uacoe

Hazeanue memui

BBenenue B OpraHu4ecKy0 XUMHIO 6

AJIKaHEL.

AJKeHBI U aJIKaIUCHBI

AJKUHEI

["anoreHonpou3BOAHbIE ALUKINYECKUX YTIEBOIOPOAOB

CnupTel

8
8
8
ApeHsl 8
8
8
8

KapOonuiabHble coeTUHEHUS
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7. UHAUBUAYAJIBHBIE 3AJIAHUSA
(nHe npedycmompervl npoecpammott)

8. KOHTPOJIBHBIE BOITPOCHI K IPOMEXXYTOYHOM ATTECTAIIUA

Paznea «Yriaesomopoanbl. 'oMopyHKIMOHAIBHBIE IPOU3BOIHbIE YIJIEBOIOPOI0B)

Ha3BaTh npennoxeHHble COEMHEHNUS 10 CUCTEMaTUYECKON U paliMOHAIbHOW HOMEHKIIATypaM.
PaccmoTtpets n3omepuro ankanoB. KonpopmamoHHbIH aHam3.

[TpenioxuTh METOIbI CHHTE3A AJIKAHOB HA IIPUMEPE KOHKPETHOTO COEMHEHUS.
[Ipoananu3upoBaTh BIUSHHE CTPOCHUS AIIKAHOB Ha X (PU3NUECKHE CBOWCTBA

PaccMmoTpeTs XuMHUECKUe CBOIMCTBA aJIKAHOB HAa IPUMEPE 3aJaHHOT0 COETUHEHNU .

O1neHuTh CTaOMIBHOCTh PAIUKAJIOB B 3aBUCUMOCTH OT UX CTPOCHHUS.

PaccMoTpeTs roMOJIOrM4ecKuil psaJl aTKEHOB, H30MEPHIO, HOMEHKJIIATYpYy.

[IpennokuTe METOBI CUHTE3A AIKEHOB HAa IPUMEPE KOHKPETHOTO COSAMHEHHUS.

PaccMmoTpeTs peakiyuu 351eKTpo(uiIbHOT0 NPUCOSINHEHNS B AJIKEHAX, UX MEXaHU3M.

. Kap6KaTI/IOHLI, ux CTaGI/IHBHOCTb B 3aBUCHUMOCTH OT CTPOCHMU.
. IIpaBuno MapkoBuukoBa. [lepekucHsriii apdext Kapama.
. I[GCprKTI/IBHOG OKHCJICHUC I[BOIEHOI’I CBs3U, CTO0 UCIIOJIb30BAHUC [JIA YCTAHOBJICHHUA CTPOCHUS

13.
14.
15.

AJIKEHOB.

Peakuuu B anmuiabHOE MOJIOKEHHUE.

PaccMOTpeTs 211EKTPOHHOE CTPOEHUE, CTEPEOXUMHUIO AJIKAJAUECHOB.

1,2 u 1,4-npucoeauHeHue Mo H>IEKTPOPMIBHBIM MexaHu3MoM (Me3oMepus aluIbHOTO
KaTHOHBI).



16.
17.
18.
19.
20.
21.
22.

23.
24.
25.
26.
27.

28.

29.

30.

31.

32.

33.

34.
35.
36.

37.
38.
39.
40.
41.
42.
43.
44.

45.
46.
47.

48.
49.
50.

JuenoBslil cunte3 Junbca-Anbaepa.

I'omonornueckuii pan ankuHoB. M3omepusa. Homenkiarypa.

PaccmoTpeTh MeTOABI OTyYEHUS AIKUHOB.

Mexaau3M 3eKTpOoPUILHOTO U HYKJIEO(DUIHLHOTO MIPUCOSIMHEHHSI K alleTUIICHY.
C-H-kucnotHocTh aneTuieHa, 00pa3oBaHue aleTUICHUIOB U raJoreHMarHuHaIeTUICHOB.
Konnencauus aretuiiena ¢ ajabAerulaMyd U KETOHAMH.

Hu-, Tpu- m Terpamepusanus anetuieHa. Mzomepuzanuu B psaay adkuHOB. [IpoMbllieHHOE
UCII0JIb30BAaHUE alleTUIICHA

PaccmoTpeTs kputepun apoMatudHOCTH. [IpaBmiio Xrokkens.

I'omonoruueckuii psin 6enszona. Mizomepusi, HOMEHKIATypa.

[TpoMbIlIIeHHBIE M CHHTETUYECKHE METO/IbI MOTYUYSHHS] apOMAaTUYECKUX YTIIEBOJIOPOIOB.
OcoOenHoCTH (PU3MYECKUX U XUMUYIECKUX CBOMCTB O€H3011a U €ro IPOU3BOIHBIX

Peakuuu 3neKTpoUIbHOTO 3aMelleHrs B OCH30JbHOM SApe: ajJKWJIIOBaHHA, allMIMpOBaHUE
(peaxuust Ppunensa-Kpadrea), rajsorennpoBanue, HUTpOBaHUE, CyIb(ypyBaHHA. MexaHH3M
ITUX PEeaKui, - U G-KOMILUIEKCHI.

BrnusHue 3amectuteneii B OCH30JBHOM SIApEe HA €ro PEaklHOHHYH CIOCOOHOCTh H
opueHTanuo 3amenienus. [IpaBuiia opueHTanum.

Peaknuu ¢ ydactueM OOKOBBIX IIENEH apeHOB: TajJOreHUPOBAaHUE, HUTPOBAHUE, OKUCIICHUE,
nerugpupoBanue. [lyTu npoMbIIEHHOTO IPUMEHEHHsI O€H30J1a U €r0 TOMOJIOTOB.
ApomaTH4ecKue YIriieBOJIOPObl C KOH/IEHCUPOBAHHBIMU siipaMu. M30MeTpusi 1 HOMEHKIIAaTypa
MIPOU3BOIHBIX.

VYrneBonopoabl  JUHEWHOrO0 W aHTyJIspHOro  crpoeHusi.  CpaBHUTENbHAs  OLIEHKA
apoOMaTHYECKOTro XapakTepa OeH301a, HapTamHa, PeHaHTPEeHA U UX PHEPTUHU JETOKAITH3AIUH.
Peaknuu 5nekTpoUIBHOTO 3aMelleHusT W TPUCOeNWHEHUs B psaay HadtanuHa. [IpaBuna
OpHUEHTAINH NPH IEKTPOGUILHOM 3aMellleHUU B HaQTaJIMHE U €T0 MPOU3BOIHBIX.

AnTpanien u Qenantper. CTpoeHHe, H30MepHsi, HOMEHKIATypa, monydeHue. OcoOeHHOCTH
peakiuu  3JeKTpoduiabHOrO  3aMmemieHus. Peakuuu  NpHCOEAMHEHUS, OKHUCIEHUS H
BOCCTaHOBJICHHUS.

H3omepusi, HOMEHKIIaTypa rajJoreHyriIeBoJ0POI0B.

Mertoapbl oy4YeHus TaJIOreHYTIeBOA0POIOB.

Peakuust HyKkiIeopUIBHOTO 3aMENIeHHs] TajJOreHOB B  aJKWITAJOTEHUIAMH: TIOJy4YeHHE
CIIUPTOB, TPOCTHIX A(PUPOB, HUTPHUIOB, HUTPOCOSAWHECHHI, aMHUHOB, MEpPKANTAHOB U .
MexanuszMm Sy1 u Sn2.

Mexanu3M HYKICOPHUILHOTO 3aMEIICHHS B apIIITAIOTCHUIaX U UX OCOOECHHOCTH.

Peakuuu otmieruieHus raioreHoBoaopoaoB. [IpaBuiio 3aiinesa. Mexanusm E1 u E2.

. OgHoaromuble ciupThl U (enounbl. Kiaccudpukanus. Uzomepus. Homenknarypa.

MeTo/bI ToNTy4eHus: CHUPTOB U (PEHOJIOB.

OO01e XMMUYECKHe CBOMCTBA CITUPTOB U (h)EHOJIOB.

[TomrydeHue IpOCTHIX U CIOKHBIX IPUPOB.

Crneuuduueckue cBOMCTBAa CIUPTOB.

Peakiuun  snektpoduiabHOTO 3amemieHuss B (eHoJie: HUTpPOBaHHWE, CyJb(upoBaHwme,
rajoreHupoBaHusi. AKTUBUPYIOIIEE U OPUECHTUPYIOLIEE BAUSHUE THAPOKCUIIA.

EHombL, MX TayTOMEpHOE paBHOBECHE C KapOOHWIbHBIMU coequHeHusIME. [IpaBuio DnpTexoBa-
Oprnenmeriepa.

Mmuoroaromusie ciupThl B GpeHoubl. Knaccudukamus. M3omepus. HomenknaTypa.
Oco0eHHOCTH XHMHYECKHX CBOWCTB TJHUKONEH: 0OOpa3oBaHWE BHYTPUMOICKYISIPHBIX
KOMIUIEKCHBIX TJIMKOJIAT, JAeTHApaTanus (MUHAKOJIMHOBE MEPEerpynIupOBKH), OKHUCICHUS
TETpaaLeTaToOM CBUHIA U HOJIHOU KUCIIOTOM.

Anpneruapl U ketonbl. Kimaccudukamnus. M3zomepus. HomenknaTypa.

Mertoapbl Moy4eHus anbAeTUI0B U KETOHOB.

XYUMHYECKHE CBOWCTBAa anblerujia M KETOHOB, HYKJICOPHUIbHOE MPUCOEIUHEHHE K
KapOOHUIILHOM TpyTIIIE.



51. . OCHOBHOH M KMCJIOTHBIM KaTajlu3 B PEAKIUAX aJIbJ0JIbHO-KPOTOHOBOM KOHICHCAIUH.

52. Monoxkap6onoBsie kucnoThl. Knaccugukanus. M3omepus. Homenknatypa.

53. Accommarus KapOOHOBBIX KHCIOT. BimsiHue »neKTpOHHBIX J(P(EKTOB 3aMECTHTENICH Ha
KHCJIOTHBIE CBOMCTBA.

54. Peakiuu kapOOHOBBIX KHCJIOT.

55. o, PB-Henaceimenapie KucioThl. OCOOEHHOCTH XMMHUYECKOTO IOBEIEHHS, OOYCIIOBIIEHHBIC
KOHBIOTAIUEH TBOWHOMN CBS3M M KapOOKCHIIBHOU TPYIITIOHN.

56. Huxap6onoBbie KucioTsl. M3omepus. Homenkiatypa. Metozs! nonyuenus. Kucnornocts u ee
3aBUCUMOCTB OT cTpoeHHs. OCOOEHHOCTH XUMUYECKHUX CBOMCTB.

57. OYHKUMOHATBHBIE MPOU3BOAHBIE KAPOOHOBBIX KHCIOT, UX CBOMCTBA: COJH, CIOXKHBIE d(PUPHI,
TaJIOTEHTUAPUIBI U aHTUAPUABI KapOOHOBBIX KUCIOT, HUTPUIIBI U aMuibl. [leperpynnupoBku
aMUJI0B, a3UJI0B, TUIPOKCAMOBBIX KHCIIOT.

9.OBPA3ZEIl MOAYJIBHOI'O KOHTPOJIA

rOY BIIO «JIOHEIIKUA HAIIMOHAJIbHBIIA YHUBEPCUTET»
Xumudeckuit (haKyabTeT

Hanpaenenue noocomosxu: 04.03.01 Xumusn
Ilpoepamma nodecomosku. oaxanaepuam
Cemecmp 5

Yyebnas oucyuniuna Opzanuueckasa xumus

MOAYJIbHAA KOHTPOJIBHAS PABOTA
10 TeMe «YTJIeBOAOPOAbI»

1. Peaknuu alKeHOB B AJUIMJILHOE MOJIOJKCHHE.

2. IMoxyuuTs Tpemsi METOIaMH STHJIALICTUIICH ¥ HAITUCATh IS POAYKTA PEaKIUu:
TUApPATALNH, allU]I0JI13a, BOCCTAHOBJICHHS], OKHCIICHHUS.

3. V3 MmeTaHa 1 HEOPTAaHMYECKUX PEareHTOB MOJYYUTh BUHUIOCH30II.

YTBepxIeHO Ha 3aceaHuu Kadeapbl OMOXMMUU M OpPraHUYECKON XUMUH,

npoTOKOJ Ne 0T « » 20 T.
HN.o. 3aBenyromiero kadgeapoi O.B. bapanosa
[IpenonaBarens M.A. CuHenpHUKOBA

Kputepuu onieHuBaHus MO1YJbHOT0 KOHTPOJISI

Homep 3a0anusn Konauuecmeo d6annoe
1 15
2 15
3 20
Bcezo 50




10. OBPA3EIL DK3AMEHAIIMOHHOI'O BUJIETA
(He npeycmMompeH npocpammott)

11. OBPA3EILl TECTOBOI'O 3AJAHUA

12. KPUTEPUM OHEHUBAHUA

Pacnpeodenenue b6annos, Komopvie Mozym noiy4unms CHyoeHnbl
6 npouecce uzyueHuss OUCHUNIUHbL

. IIpome:xyTouHas
Texkymmii KOHTPOJIb Bcero
aTrecranus
Y cTHBIIM OKIIaa 10 KypcoBO# paboTe
KypcoBas padota
YPEORAAD 100 6o
max 50 Ganos max 50 GamnoB

HlIxana coomeemcmeus 6a11086 HAUUOHAILHOU WIKAlE

Cymma
oaJsoB mo 100
0aJITILHOM
mKaJje

ITo
HIKAaJIe
ECTS

ITo rocynapcrBenHoii
HIKaJie

IIpu ouneHke 3x3aMeHa NpenoaaBaTelib
PYKOBOJCTBYETCS CJIETYHOIIMMH
NPUHIHIAMEA

90-100

«Otamanoy (5)

MOKa3aHbl CHCTEMATHYECKHE M TIIyOOKHe
3HAHUS TPU OTBETE Ha BCE BOMPOCHI OMIIETa,
MMOHUMaHHE buznveckoi CYIIHOCTH
pOOIIeMBI

80-89

75-79

«Xoporo» (4)

MOKAa3aHbl CUCTEMaTHYECKHEe U TIIyOOoKHe
3HAHUS [IPU OTBETE HA BCE BOMPOCHI OMIIETa,
MOHUMaHHUEe (PU3NUECKOHN CYIIHOCTH
MPOOJIEeMBI, HO TIPU OTBETE JAOMYIICHBI
HEKOTOpBIE OMNOKH U HETOYHOCTH

MOKa3aHbl CHCTEMAaTHYECKUE 3HAHUSI IPU
OTBETE Ha BCE BOIMPOCHI OUJIETa, HO MPU
OTBETE JOMYIIEHBI HEKOTOPHIE OMIHOKH U
HETOYHOCTH

70-74

60-69

«Y,I[OBJ'IGTBOpI/ITCJ'IBHO »

€)

MOKa3aHbl HECUCTEMATUYECKUE U
HersyOOKre 3HaHUs IPU OTBETE Ha BOMPOCHI
ousera, Mpu OTBETE AOMYIIEHO HECKOIBKO
OIMOOK, HCIPABIEHHBIX CAMUM CTYIEHTOM

MIOBEPXHOCTHBIE 3HAHUS IIPU OTBETE Ha
BONPOCHI OMiieTa, JOMYyLIEHO P
HETOYHOCTEH, KOTOPBIE CTYJIEHT HE B
COCTOSIHUM CAMOCTOSATEIbHO UCITPABUTH

35-59

FX

«HeynoBnerBopuTebHO
» C BO3MOXKHOCTBIO
MTOBTOPHOM aTTECTALIUU

)

HET OTBCTOB Ha OCHOBHBIC BOIIPOCHI 6I/IJIeTa,
HET OTBETOB HA JOIIOJIHUTCIIBHBIC
HaBOAIIUEC BOIIPOCHI




0-34 F «HeynoBneTBoputenbH | BeimonHeHue MeHee 30 % 00s3aTeNbHBIX
0» (2) ¢ BOBMOXKHOCTBIO | 3aJJaHUH; HEYMEHHE PACKPBITh OCHOBHOE
MOBTOPHOU CAauu IPU | COJICPIKaHME  3aJlaHus;  HECIOCOOHOCTh
YCIIOBUU (GbopMyIHUpOBaTh BHIBOJIBI.

o0s13aTensHOT0 Habopa
JTOTIOTHUTEIBHBIX
OaioB

13. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOI'O ITPOIIECCA

JononuurensHoe oOecrieyenne: Wi-Fi gocTyn B kopmycax yHUBEPCUTETa, TEKCTOBBIE U
3JIEKTPOHHBIE pecypchl HayuHo# OMOIMOTeKH yHUBEPCHUTETA.

14. PEKOMEH/IOBAHHAS JIMTEPATYPA

Koa-Bo Hanunuue
Ne IK3EMILISIPOB | JIEKTPOHHOM
HaumenoBanue
n/n B OubJmoTeke BEpPCHU B
JonHY IbC

Ocnosnas 1umepamypa

1. Opranunueckas xumusi. TeopeTH4ecKre OCHOBBI M 3aIaHUS
JUI ayIUTOPHOM M CaMOCTOSTENBHOM paboTH: yueOHOe
mocooue / T'OY BIIO "Jlomeukuii HaIMOHAILHBIN
yHuBepcutetr", Xumuueckuil — Qaxynbrer, Kadenpa 5 +
OMOXMMHH W OpraHMYecKor xumuu; cocraputenn: O. B.
bapanoBa, 1. [I. Omaprok, B. C. Hopomxkesuu, H. T.
Maneesa. - Jlonenk: JJlouHY, 2018. - 216 c.

2. Bboposnes 1. B. Oprannueckas XuMusi: TEpPMUHBI U
OCHOBHBIE PEAKIIMH: yueO. MOCOOMe IJIsi CTYICHTOB BY30B,
00yJaromuXCcs MO HaNpPaBIESHUSM TOJTOTOBKU U 1 +
crenranbHocTH "Xumus" / U. B. boposies. - Mockaa:
BUHOM. JIa6. 3naunuii, 2010. - 359 c.

3. XaxanuHna, T. Y. Opranndeckas xumus: y4ie0. mocoobue /
T. U. Xaxanuna, H. I'. OcunenkoBa, A. A. I'ypckasi; noj
pen. T. . Xaxanunoii. - Mocksa : FOPAWT: Beiciu.
oOpaszoBanue, 2009. — 395 ¢

Jlonoanumenvnan numepamypa

4. PeyroB, O. A. Opranwdeckas Xxumus: YueO. s
CTYJICHTOB BY30B [0 HANpAaBJICHUIO U CIEHHATBHOCTU
"Xumusa": B 4 4. U. 1/ O. A. Peyros, A. JI. Kypr, K. II. 29
byrtun; Mock. roc. yH-T uMm. M. B. JlomoHnocoBa. - 2-e
n3a. - M. : bunowm. JIa0. 3aanuii, 2005. - 567 c.

5. PeytoB, O. A. Oprannyeckas xumusi: Y4e0. s
CTYZICHTOB BY30B I10 HAIIPABJICHHUIO U CIICIIMATHbHOCTH
"Xumua": B4 4. Y. 2/ 0. A. Peyros, A. JI. Kyp, K. IT. 29
bytun; Mock. roc. yu-t um. M. B. Jlomonocoga. - M.:
Bunowm. J1a6. 3uanwuii, 2004. - 623 ¢

6. PeytoB, O. A. Opranuveckas XuMus: Y4e0. 1J1s1 By30B 10
HanpaBJIeHUIO U crieranbHocTH "Xumusa": B 4 4. Y. 3/ 10
O. A. Peyros, A. JI. Kypu, K. I1. Bytun ; Mock. roc. yH-T




uM. M. B. Jlomonocosa. - M.: bunowm. J1a0. 3aanuii, 2004.
-544 ¢

7. Peyto, O. A. Oprannyeckas xumusi: Y4e0. i By30B TI0
HarpaBJIeHuIo U crienraibHoCcTH "Xumusa': B4 4. Y. 4/
O. A. Peytos, A. JI. Kypu, K. II. Bytun ; Mock. roc. yH-T 10
uM. M. B. JlomonocoBa. - M.: bunowm. J1a0. 3nanwmii, 2004.
- 726 c.

8. Hetinang, Osp A. Oprannueckast xumus : [Yue0. mis
XUM. crienuanbHocTelt By3oB] / O. . Heitnana. - M. 37
Bricm. mxk., 1990. — 750 ¢

15. HUHP®OPMAINUMOHHBIE PECYPCbI

PaGouast mporpamma paccMoTpeHa U MepeyTBEpKIeHa Ha 3aceqaHuu Kadeapbl OMOXUMHUH U
OpPraHMYECKON XUMUU C H3MeHeHUsIMU (0e3 n3mMeHneHnui) na 20 roJ.

IIpoToxkoi Ne OT « » 20 T.

W.o. 3aBenyromero kapeapoii O.B. bapanosa




