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JlexdH XMMBIECKOTO: baKyIbTeTa

1A

[lporpamma y4eOHON aucHuIUMHBL «CTEpEOXHMMH) COCTaBIICHA HAa OCHOBAHHMH
TocynapcTBeHHOro 00pa30BaTENBPHOTO CTAHAAapTa BBICIIEr0 MPOMECCHOHATBHOrO 00pa3oBaHHMs
(TOC BIIO) Jlonenkoit Hapommnoi Pecry6muku (JJHP) mo Hampasnenuio moarotosku 04.03.01
XuMHsl, yTBEP)KIEHHOTO TpHKa3oM MunucrepcrBa obpasoBanus u Hayku JTHP Ne 454 ot «20»
ampens 2016 r.;

[Mopsaka opraHuW3amuu ydeOHOro mpomecca B 00pa3soBaTENbHBIX OpraHM3alMAX BBICHIETO
npodeccuonanbHoro obpasosanus Jlonernxoit Haponuo#t Pecny0vku, yTBEpXKICHHOrO MPUKa3OM
MunucrepctBa oopasoBanus u Hayku JTHP Ne 1171 ot «10» HOos16psa 2017 r.;

y4eOHOro IUIaHa W OCHOBHOM 00pa3oBaTenbHOM NPOrpaMMBbl BHICIIETO MPOGECCHOHATBEHOTO
oOpasoBanuss HamnpapieHus noxarotoBkn 04.03.01 Xwummus, paspaboramrex B 'OV BIIO

((I[OHGHKPlﬁ HaIlMOHAJIbHBIN YHUBEPCUTETY.

Pa3paboryuk: B, '
JOIEHT Kad. GHOXUMHH B OpPT. XUMHHU 474 baxtuu C.I.

[Tporpamma y4eOHOM MMCHMIUIMHBI yTBEp)KAEHA Ha 3aceJaHUM Kadenpsl OHOXHMHH M
OpPraHUYeCKOW XUMHUHU
[Tporoxon Ne 10 ot «13» anpens 2020 r.

W.o. 3aBenyromero kapenpoit ‘/f%%ﬁ( bapanosa O.B.
U7 :
[lporpaMma y4ueOHOM JUCUMIUIHHBI OJ0OpeHa y4eOHO-METOAMYECKOH KOMHCCHEH

XMUMHYeCKoro ¢akynbpTeTa
[Tporoxon Ne 3 ot «15» anpens 2020 r.

Ipencenarens yue6HO-METOAMIECKON /”/ )
KOMHCCHH (aKyisTeTa % %/ il H.B. SI610ukoBa




1. OBJIACTb ITIPUMEHEHUA 1 MECTO JUCHUIIJIMHBI B YHEGHOM ITPOLHECCE

Jucrunanaa «CTepeoXuMuUsD BXOJHUT B YacTh JUCHUILIMH IO BHIOOPY CTyJEHTa HOATOTOBKH
OakamaBpoB o HanpasieHuto 04.03.01 «Xumus.

N3ydyenne maHHOro Kypca Oaszupyercsi Ha MaTepHajie NPEeNIIeCTBYIOIINX AWCIUIUIMH, a
UMEHHO pa3UYHBIX pa3/enoB KypcoB «®Pu3mka» (MEXaHHKa, ONTHKA, KOJIEOAHUS W BOJIHBL,
JJIEKTPUYECTBO M MarHeTH3M, CTaTHuecKkas (usnka), «AHaIuTHYeCcKas XUMHs», «OpraHuueckas
xumus», «Duznueckas xumus», «KBaHTOBas xumus». B cBOlO ouepenp, HaHHas IUCIUILIMHA
aKTHBM3MpPYeT (yHAaMEHTAIbHBIE 3HAHUS CTYICHTOB-XUMHKOB TIO (H3HMKE, MaTeMaTHKe,
CTaTUCTHKE M HWH(pOpMATHKE, CHOCOOCTBYeT Ooyiee TIIIyOOKOMY NOHUMAaHHMIO MIEH KBaHTOBOU
TEOpUH CTpOeHUs BemiecTBa. [IpakTiHueckre HaBBIKM pabOTHI CO cTepeodhopMyIaMi OPraHMYECKHX
MOJIEKYJT HEOOXOJUMBI CTYAEHTaM IPH BHITOJIHEHUU BBIMTYCKHON KBaIM()UKALMOHHOW paboThI U
CaMOCTOSTENIFHBIX HAYYHBIX HCCIICTOBAHUM.

2. CTPYKTYPA JUCHUIIJIMHBI

Xapakmepucmuka y4eonoi Oucyuniunsl

Hanpasnenrne noarotoBku 04.03.01 «Xumusi»
[Tpodwib -
OO0pa3oBarenbHas mporpaMmma OakayiaBpuaT
Kpamudukarus aKaJIeMUUYECKHil OaKataBp
KonnuecTBo copepxaTenbHbIX MOyIEH 2 copepKaTeabHbIX MOIyJIs, 4 TEMBI
Jucnurnmuaa 6a30B0# / BApHaTUBHON YacTH
00pa30BaTeNbHON MPOTrpaMMBbl Jlucupmimna 1o sLIdopy cTyAenTa
®opwmel kouTposist (MK, sk3ameH, 3auer) MOJYJIbHBIN KOHTPOJIb, YK3aMEH
TMoxasarem ouHas popma 3aouyHas popma
00y4YeHHS 00y4YeHHS
KonudecTBO 3a4eTHBIX eAUHUIT (KPEAUTOB) 3
I'on moaroroBku 3
Cemectp 5
KonuuecTBo yacoB 108
- JICKIIMOHHBIX 36
- IPAKTUYECKUX, CEMUHAPCKHUX -
- 1a00paTOPHBIX 18
- CAaMOCTOSITEIILHOM pabOTHI 54
B T.4. UHANBHUIYAJIbHOE 3aJJaHHE

HenenpHOE KOIMYECTBO YaCOB, 6

B T.4. AyAUTOPHBIX 3

3. OINHUCAHUE JUCHUIIJINHBI

Iean n 3agauu

Ileav — dopmuposanue y 00y4aromUXCs KOMIETEHTHOCTHOTO ITOAXO0Aa K OCO3HAHHOMY
IPEJICTABICHUIO CTEPEOCTPOCHUSI MOJIEKYJ OPraHUYECKUX COEAMHEHMMH, 3aBUCUMOCTH CBOWCTB U
PEaKIMOHHOM CIMOCOOHOCTH OpPraHMYECKUX COEJUHEHHH OT CTEepPeoCTPOCHMs, a TaKxKe
BO3MOXXHOCTH HCIIOJB30BAaHUSI TEOPETUYECKUX 3HAHWKA JJIs TUIAHUPOBAHMS JKCIEPUMEHTa U
00CYXXJIEHUSI €r0 Pe3yJIbTaToOB, CIIOCOOHOCTH CAMOCTOSATEIHHO NPUOOpETaTh 3HAHUS, MPUBJIIEKas
COBpPEMEHHBIC UCTOYHUKH WH(OPMALIUH.



3aoauu:

O3HAKOMJICHUEC W PA3BUTHUC HpeIICTaBJIeHI/Iﬁ 06 OCHOBHBIX CTCPCOXUMHUYCCKUX
NOHATHUSX:  pameMaT, aHTHIOA, Me30(OpPMBI, T'€OMETPUYECKHE  H30MEpHI,
KOH(OPMALIMOHHBIE U30MEPHI (MX CTPOCHHE, CBOWCTBA M HOMEHKJIATYPa; METOJbI UX
MOJTYYCHUS U Pa3/ICIICHHS ),

npuoOpeTeHne CTyIEeHTaMHd HaBBIKOB aHAJIM3a MPOCTPAHCTBEHHOTO CTPOCHHS
MOJICKYJT OpraHn4CCKux BCIIIECTB C HUCIIOJIB30BAHUEM TCOPCTUUCCKHUX n
AKCIIEPUMEHTATIBHBIX METOOB UCCIIETOBAHHS,

O03HAKOMJICHHE C TEOPETUYCCKUMHU OCHOBAMH CTEPEOCEIIEKTHBHOTO OPTaHUYECKOTO
CHUHTE3a, METOJlaMU  pa3JelICHUs CTEPEOM30OMEPOB W  YCTAHOBIEHUS  UX
IPOCTPAHCTBEHHOTO CTPOCHHUSI.

TpedoBaHHsA K pe3yJbTaTaM OCBOEHHS JUCHMILIHHBI. Hpouecc HU3Y4YCHUS AUCHUIIINHBI

«CTepeoxuMus» HampaBlieH Ha (QOpPMHUPOBAHUE DJIEMEHTOB CIEAYIOUINX KOMIIETCHIUNA B
cootrBercTBuu ¢ ['OC BIIO JIHP no nanpasienuto nmoarotoBku 04.03.01 «XuMusi» ¥ OCHOBHOM
0o0pa3oBaTeNbHONW MPOrpaMMBbl  BBICIIET0 MPO(GECCHOHATBFHOTO O00pa30BaHMsA HAalpaBlICHUS
noarotosku 04.03.01 «Xumusay:

a) oowexkyarvmypnuix (OK):

CIOCOOHOCTBIO K caMoOpraHu3amnuu u camoodpazosanuto (OK-7);

CMOCOOHOCTHIO K KOMMYHHMKAIIUU B YCTHOM M MUCHbMEHHOM (hopMax Ha PyCCKOM U
HHOCTPAHHOM A3bIKaX I pCHICHUA 3a1a4 MEKIIMYHOCTHOI'O U MCKKYJILTYPHOTO
B3aumozeicTeus (OK-5);

0) oowenpogheccuonanvnvix (OIIK):

CMOCOOHOCTBIO ~ HCIIOJIB30BaTh  IOJIyY€HHBbIE 3HAHUS  TEOPETUYECKHX  OCHOB
(byHIaMEHTAJIBHBIX Pa3/IeJIOB XUMUU TPU pelIeHnH npodeccnonanbubix 3a1au (OITK-
1);

BJIQJICHUEM HaBBIKAMM IPOBEJEHUS XHUMHYECKOIO S3KCIEPUMEHTa, OCHOBHBIMM
CUHTETHUYECKHMH U aHAJUTUYECKUMH METOAAMM IIOJIyYEHUS U HCCIIECJOBAHMUS
xuMudeckux BemecTB U peakiuid (OI1K-2);

CMOCOOHOCTBIO K MOMCKY W MEpBUYHON 00pabOTKe HayuyHOW M HAyYHO-TEXHUYECKOM
nadopmanuu (OITK-5);

8) npogpeccuonanvuvix (I1K):
HAYYHO-UCCIIEI0BATEIbCKAS AEATCIHHOCTD:

e CrIoCOOHOCTBIO BBINOJIHATH CTAHIAPTHBIE ONEPALIUH 110 TPEATIaraeMbIM
meroaukam (ITK-1);

e BJaJeHHEeM 0a30BHIMHM HABBIKAMHU UCIIOJIb30BAHUS COBPEMEHHOH anmaparypsl
IIpU NIPOBEIEHUH Hay4YHbIX HccaenoBanuil (11K-2);

® BJAJCHHEM CUCTEeMOU (PyHIaMEHTAIbHBIX XuMHuueckux mousatui (ITK-3);

® CIOCOOHOCTHIO MPUMEHSATH OCHOBHBIE €CTECTBEHHOHAYYHbIE 3aKOHBI U
3aKOHOMEPHOCTH Pa3BUTHS XUMHUECKON HaYKU MPH aHAJIU3€ MOTy4YEeHHBIX
pesynbraros (I11K-4)

INPOU3BOACTBECHHO-TCXHOJOINYCCKasA ACATCIIbHOCTD.

® CIOCOOHOCTHIO HCIIONIH30BATh OCHOBHBIE 3aKOHOMEPHOCTH XMMHUYECKON HAYKH U
byHaaMeHTalIbHbIe XUMUYECKHE TIOHATHS NP PEIICHUH KOHKPETHBIX
npon3BoAcTBeHHBIX 3a1a4 (I1K-8);

ncaarormdyccKas ACATCIbHOCTD:

CITOCOOHOCTHIO TUIAHUPOBATh, OPTAaHU30BBIBATh U aHAJTM3UPOBATH PE3YIbTaThl CBOSH
nenarorudeckon nesrenbHocTy (I1K-13).



B pesyabTare n3yyeHusi y4eOHONH JUCHUIINHBI CTY/ACHT J0JIKEH:

3Hamb KATETOPUM IPEJCTABICHUS CTEPEOCTPOCHMSI OPraHUYECKHX COEINHEHHH,
croco0bl rpaU4eckoro NPEACTABICHUS CTEPEOCTPOCHUS, BHUIBl H30MEPHH OPraHMYECKHX
COEIVHEHUH, BO3MOXXHOCTh HX CYILECTBOBAHUS U1 JaHHOTO COEAMHEHHs, 3aBHCHUMOCTb
PEaKIMOHHON CIIOCOOHOCTH OT CTEPEOCTPOCHHUS;

Ymemp ONPENENITh KOHPUTYpALUIO U KOHPOPMALMOHHBIE 0COOEHHOCTH OPraHUYECKUX
MOJIEKYJI, IPEIACTAaBISATh CTPOEHUE MOJIEKYJI B Pa3IM4YHOM MOJEIBHOM OIMCAHWM, IPUMEHATH
9KCIEPUMEHTAJIbHBIE METOAbl JAJISI YCTAaHOBJICHHS CTEPEOCTPOCHMS OPraHUYECKUX COEIUHEHUH,
OCYIIECTBIIATh TOATOTOBKY M IPOBEIEHHE HKCIEPUMEHTAJIbHBIX HCCIIEIOBAaHUI 10 3aJaHHOU
METOAMKe, O0OpabOTKy pe3yiabTaToB H3KCIEPHUMEHTa, B TOM 4YHUCIE€ C IPUBJICYCHHEM
UH(POPMALMOHHBIX 0a3 JaHHBIX, MOATOTOBKY OTYETA O BBHIMOJIHEHHOW paboTe, MPUMEHSATh METOIbI
MOJIEINPOBAHMSI TEOPETUYECKOTO U SKCIIEPUMEHTAIBHOIO UCCIIEI0BAHNS;

61ademp HaBbIKAMM XHMHUYECKOTO OHKCIEPUMEHTA, OCHOBHBIMH aHAJIUTUYECKUMU
METO/IaMU HCCIIEeI0OBaHUS CTEPEOCTPOCHNS XMMUYECKHUX BEILIECTB U PEAKLIUH.

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

IHopsiakoBbIi HOMeP Kparkoe conepkanue TeMbl
U TeMa

Cooeprcamenvuulit mooyne 1

Tema 1. Tlpenmer | [Ipenmer crepeoxumun. [IpoGiema NpOCTPaHCTBEHHOH HW3OMEPHH.

CTEPEOXUMUH. IIpocTpanctBenHoe ctpoeHue. Crepeonzomepusa. CraTuyeckas U
Onruueckas JAUHaAMHUYCCKas CTCPCOXUMMUS. Onrudeckas akTUBHOCTD U XUPAJIbHOCTb.
aKTUBHOCTh u | ®usnyeckne MPUUYMHBI ONTHYECKOW AaKTUBHOCTH. 3aBHUCHUMOCThH YIJia
XUPAJIbHOCTE. BpallCHUs MIIOCKOCTH NOJAPU3ALNHN TINIOCKOMMOJIAPHU30BAHHOTO CBETA OT
Toueunsle Tpynnsl | ycnoBuil  skcnepuMeHTa. OmnrTuyeckas akKTUBHOCTb MOJIEKYT H
CUMMCTpPUH. XUPAJIbHOCTL. ONnTHYEeCKH aKTUBHELIE BEIIECTBA. KJIaCCI/I(bI/IKaI_[I/IH

ONTUYECKH AaKTUBHBIX coeAuHeHMid. Onruyeckas aKTUBHOCTb

KpHUCTAJIJIOB. Onruueckue AHTUIIOJBbI. ACI/IMMeTpI/I‘IHLIG,

JUCCUMETPUYHBIE W CUMMETPUYHBIE MOJIEKYJbl. XHPaIbHOCTb.
XupanabHble 00beKThl. JHaHTHOMEpHl. Pariematsl. Todednble rpymimbl
cumMeTpun. Onepanusi CHMMETPUH U 3JIEMEHT CUMMETPHH. DJIEMEHThI
cumMmerpun. CoOcTBeHHass och cuMMeTpuu. HecoOcTBeHHas OCh
CHUMMETPHH. [TmockocTh CUMMETPUU. entp WHBEPCHUU.
ToxnectBenHoe mpeoOpa3oBanue. Kimaccupukaiuss TOYSUHBIX TPYII
cUMMeETpuU. TUIBI TOYEUYHBIX Tpynn cUMMeTpuU. HeakcnanbHUN THI
ToueyHbIX Tpymni. [unuuaapudeckas rpynna cuMMeTpun. JusapanbHas
rpynna cumMmerpun. OcoOble TPyNIbl CUMMETPUH. TeTpasapuyeckas,
OKTadJpuyeckas, MKocadapuyeckas W chepuueckas  TIPYyIMIbI
CUMMETpPHHU. Toueunsle TPYIIIIBI CUMMETPUU
YETBIPEXKOOPAUHUPOBAHHBIX IMHPAMHUAAIBHBIX LEHTPOB. AJIFOPUTM
YCTaHOBJIEHUSI TOYEYHBIX TIpPYyNI CUMMETPUU. TO4YEUYHBIE TIPYIIIbI
CUMMETPUN  XMPAJbHBIX M axuUpaJbHbIX MouieKyl. Kpurepuii
xupanbHOCTH. Tunbl XxupanbHOCTH. LleHTpanbHas XHPaTbHOCTD.
ACHUMMETPUYHBIA LEHTP. AKCHAIIbHAS XUPAIBHOCTh. THIT XUPAIbHOCTH
B aJuleHaX. XHPaJbHOCTh AudeHnIoB. Atpononszomepus. [lnanapuas
XUPAITbHOCTh. XHPAJIbHOCTh APEHOBBIX KOMIUIEKCOB KapOOHUIIOB




METaJuIoB. XHUPaJbHOCTh (QepporeHa. CrupanbHas XHPAIbHOCTb.
XUpaJbHOCTh ~ CIIMPOLMKIOB.  XUPAIBHOCTH  MAaKpPOLMKIMYECKHUX
MOJIEKYJI. XHpaJdbHOCTb POTAKCAHOB M KAaTEHAHOB. XUPAJIbHOCTH
Y3J10BBIX IIMKJIOAJIKAHOB

Tema 2.
Kondopmarumn.
Konoguryparnmu.
OHaHTUOMEPHI u
JIMacTePEOMEpHI.

Kondopmanus. Kondopmep. Kondopmarnmonusrit aHaJIN3.
Kondopmanuu srtana, mpomana, Oyrana. Homenkmatypa HIOITAK.
Ouepreruyecknii  Oapbep  KOH(MOPMAIMOHHBIX  MPeoOpa3oBaHUU.
PenynbCUBHO-1OMUHAHTHBIN u aTTPAKTUBHO-JOMHHAHTHBIN
HEPreTUUECKUN Oapnep. Kondopmarmu LUKJIOT€KCAHA.
Kondopmanuu mnupano3Heix ¢opMm yriaeBogoB. Koudurypamms.
Kondurypamnuonnass craOuinbHOCTb. AOCOMIOTHAasS KOH(UTypalus.
IIpaBuna Kana-Unaronena-Ilpenora. IlpaBuia mnociaenoBaTeabHOTO
crapmHcTBa. OTHOCcHUTenbHas kKoH¢puryparus. Ilpoexmus @uimepa.
NHpekcbl MOJEKYJl C UEHTPAJbHOM, AaKCHaJIbHOW W IUIaHAPHOM
xupanbHocThio. Llukmodanel. MHOEKCH MONEKYNI CO CIHUpalbHON
XUPAITBbHOCTBIO.

o- 1 m-JluactepeoMepsl. T-AUACTEPEOMEPHbIE KOHPUTYpaIUK aJIKEHOB,
a30METUHOB, OKCHMOB, T'MJPa30HOB, CEMHKapOa3oHOB, aMHUJOB.
Homenxknarypa UIOITAK. Z - u E-uzomepsl. Luc- 1 TpaHC-U30MEpBHI.

Cooeprcamenvnuvlit mooyan 2

Tema 3. Metonsl
MOJTYdCHUS
CTEPEOU30MEPOB.
Onpenenenne
CTEPEOXUMUUYECKOTO
CTPOCHUS
OpraHUYECKUX
COETMHEHNN

MeToapl  yCTAaHOBICHHMsS KOH(PUIypallMd  XUPAIbHBIX  MOJIEKYIL.
XYUMUYECKHE METObl YCTAHOBJIEHHUS KOHQUTypaluuu. XuMHUYEcKas
KOpPPEJSIUs IPU YCTAHOBJICHUU KOHPUTypanuu, ee cyTb. CTaHAapTHI B
KOPPEJSILIMOHHBIX ~ psAgax  YIJEBOJAOB,  BTOPWUYHBIX  CIIMPTOB,
AMHHOKHUCIIOT, TEPIEHOB U CTepoujoB, naudpeHmioB. OCHOBHBIE
TpeOOBaHUS K XMMHUUECKUM KOPPETSLHIM.

buoxummnueckue METO/IBI YCTaHOBJICHHUSI KOH(HUTyparuu.
VYcTaHOBNIEHUST  OTHOCHTENBHOM  KOH(QUTypalMd ¢  IOMOIIbIO
(¢u3nUeCKUX METONOB. Y CTAaHOBJICHUS OTHOCUTEIBbHON KOH(UTYpaluu
C TOMOLIBID XHUPONTHYECKHMX METOAOB. Meroasl AUCHIEPCHH
ontuueckoro BpameHus (JJOO), kpyrosoro guxpousma (KJI),
ynbprpaduoneroBoit  (Y®)  cmekrpockormmu.  Mertox  SIMP.
JlanTaHouAHBIE ~ KOMIUIEKCHI ~ KakK  CJBUTAIOUIME  pPEarcHTHI.
PeHTreHOCTpYKTYpHBIM aHamu3 JUIsl  YCTAHOBJICHHS aOCONIOTHOM
KOH(HUTypaIHH.

Metonpl  pazgeneHus — SHaHTHOMEpoB.  OnTuueckas  YHUCTOTA.
EnantuoMupHbliii n30bITOK. Paciieruienue depe3 amacTepeoMepbl Kak
METOJ pasneneHus SHAaHTHOMEPOB. Pacmennenue yepes
MacTepeoMephl palemMaroB KucioT. llpuponHele M cUHTETHYECKHE
OCHOBBI Il pa3/elIeHHs] paleMaToB KHUCIOT. PacuienneHue uepes
MacTepeoOMephbl  paleMaToB OCHOBaHMU. OINTHYECKHM AKTHBHBIE
KHMCJIOTBI JUIsl pa3/ieJieHusl palleMaToB OCHOBaHUU. Pacuiennenue yepes
JMacTepEOMEpPH] palleMaToB, HE UMEIOIIMX OCHOBHBIX WJIM KHUCJIOTHBIX
byaknmii. Xpomarorpaduueckoe W MEXaHHYECKOE pacCIIeIieHHe
SHAHTUOMEPOB. DEPMEHTATUBHOE pPACIUICIUICHHE. Y CTAaHOBJICHHE
ONTHUYECKOMN YHCTOTHI.

Tonusm. Knaccuduxanus JIUTaHJIOB. W nentuuneie J5RI05
SKBUBAJICHTHBIE JUraHapl. ['oMoTONHbBIE NHUradael. /nacrepeorornHbie
auradfpl.  CTpyKTYpHO-T€TEpOTONHBIE  JIMTAHIbl. Y CTaHOBJIEHUE
TONM3Ma JIMTAHJO0B M0 3JIEMEHTaM CUMMETPHH.

Tonu3s MTOBEPXHOCTEH. Tl'omoTonHkIe, SHAHTUOTOIHBIE u
JINACTEPEOTOIHBIE TOBEPXHOCTH.




Tema 4.
CrepeoXxumMuyeckne
3aKOHOMEPHOCTHU
MPOTEKAHUS

XAMHUYECKUX PEAKLIHM.

AcCUMMETpUYECKUI
CUHTE3

ACUMMETPHUYHBI CHHTE3 Ha OCHOBE KapOOHWIBHBIX COCIUHEHUH.
AcCUMMETpHUYHOE BOCCTaHOBJICHUE KapOOHWIHHOU TPYIIIBL.
ACHUMMETPUYHBI CHUHTE€3 C MPOXUPATBHBIMH JHAHTHOTOIHBIMU
KapOOHUJIbHBIMU COEAMHEHUSIMH. ACHMMETPUYHOE aJKUJIMPOBAHUE
KapOOHMIIBHOHM Trpymmbl. J{nacTepeoceneKTHBHUCTD cuHTe3a. [IpaBuia
Kpama u Ilpenmora. AcummerpuyHas HHAYKUOHS. ACHUMMETPUYHBIN
CHHTE3 Ha OCHOBE MPHUCOECAUHEHUS K JBOMHOM CBSI3M AJIKEHOB.
AcUMMETpUYHOE TUAPOOOPHPOBAHUE ANKEHOB. ACHMMETPUYHBIN
CUHTE3 AaMHMHOKHUCIOT. ACHUMMETPUYHBIA CHHTE3 B XHUPAIbHBIX
pacTBOPUTEIISX. "A6comoTHbINH" ACUMMETPUYHBIN CUHTE3.
AcuMMeTpUYHas MHAYKIUSA aKCHAJIbHON U TUIAaHAPHON XUPaJIbHOCTH.
ACHUMMETpUYHBI  KaTanu3. OHAHTUOCEJIEKTUBHBIM  KaTtaliu3 B
ACUMMETPUYHOM CHHTE3€. DHAHTHMOCEJIEKTUBHBIN KaTalu3 B CHHTE3€
CIUPTOB.




TemaTnuyeckuii mjian

Copep:xareybHbIii MOTYJIb 1

KoaunuyecTBo yacoB

OuHasi popMma 00yueHUs 3aouHas popma 00yueHus
B T.4. B T.U.
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Tema 1. [Ipenmer
crepeoxumun.  OnTudeckas
AKTUBHOCTb M XHUPAJIbHOCTh. | 28 | 9 5|14
Toueunsle TPYIIIBI
CUMMETPUH.
Tema 2. Kondopmarumu.
Kondurypanuu.
$uryp 26 | 9 4|13
OHaHTUOMEpBI u
JIMacTepeOMepBHl.
Hmozo no
cooepicamenvuomy mooyao | 54 | 18 9 | 27
1
ConepxareJibHbI MO1YJIb 2
KosmnuecTBo yacos
QOunas popma o0yueHust 3aounas popma o0yueHust
B T.4. B T.U.
S S
Ha3Banus coaepskarejbHBIX ol oy |E o | oy z
MOy Ieii H TeM S| 215 5 S| 2|8 45
Q o= 8 > 9 a|e 2 >
o o |lr § & o S5 5|k
T & (88 5| & |S8
Sl E| s |EQYE = = E | s QS
o E | Bl 212 88 =2 o = E o |2 88 &
5 a é L8 % R § L8 5 E é LS % = § LS
3 9] O |8 S8 54 ) o < S S| &
g | =5 | 5]l 5o FHE & = E | =516 T E
Tema 3. Metoapl NoJy4eHUS
CTEPEOU30MEPOB.
Onpenenenue
pea 28 | 9 5 |14
CTEPEOXUMUYECKOTO
CTpOCHHS OpPraHUYECKUX
COEAMHEHHI
Tema 4. CrepeoxuMHUECKUE
3aKOHOMEPHOCTH TPOTEKAHUS
P P 26| 9 413
XUMHYECKHX peaxiui.
ACHMMETPUYECKUN CUHTE3
Hmozo no
cooeprcamenvuomy mooyao | 54 | 18 9 | 27
2




5.  METOAHWYECKHUE PEKOMEHJIALIMH IS IIPOBEJEHUA
JIEKIIMOHHBIX, IPAKTHYECKHUX U JIABOPATOPHBIX 3AHATUHU

TeMbl JeKIIMOHHBIX 3aHATHH

Ne Konuuecmeso
i Haszeanue memvl wacos
1 |BBemeHue B CTEpeOXUMHIO, €€ BO3HHMKHOBeHHE. llenb u 3amaum Kypca. )
Crartuueckast U AMHAMUYECKasl CTEPECOXUMHUS

2 |OcHOBHBIE CcTepeoXUMHUYECKHEe TOHATHS. OnTUyeckas AakTUBHOCTb W ’
XUPAIbHOCTh. PU3MUECKUE MIPUUHHBI ONITHYECKOW aKTUBHOCTH

3 [Toueunsle rpynnsl cummeTpund. CHMMETPHUIHBIE KPUTEPUHU XUPAIBHOCTH 4
LlenTpanpHas xupanbHocTh. Homenknatypa Kana-Wuronsna-Ilpenora. )
CriocoOblI nepeiay CTepeoCTPOCHUS MOJIEKYIT

5 |CoenuHeHHs ¢ HECKOJBKMMH XUPAJIBHBIMH LIEHTpaMu. JluactepeoMepsl U
HSHAHTUOMEPHIL. /[nacrepeomepursi COEIMHEHHM, HE COACPKAIIUX XUPATbHBIX 4
LIEHTPOB

6 |AkcuanbHas, cHoupaibHas W IUIAHApHas XWUpaidbHOCTh. Kpurepunm ee
Hanmuus. OnpezneneHrne KOH(PUTYPallMOHHBIX MHIIEKCOB CTEPEOM30MEPOB C 4
AKCHAJIBHOW, CITMPAJIbHOW U MJIAHAPHOW XUPAIBHOCTHIO

7 [Kondopmanuu. KonpopmannoHnHslii ananus 4

8 |[Tonu3M nMraHgoB M INOBEpXHOCTEH. ['OMOTOIIHBIE, NUACTEPEOTONHBIE U 4
SHAHTHOTOIMHBIE TPYIIIBI U MOBEPXHOCTU. OCOOEHHOCTH UX CBOMCTB

9 [Metoabl pazaeneHus: CTepeon30MeEPOB 2

10 |MeTroapl yCTaHOBJICHHS OTHOCHTEIBHONW W aOCONIOTHOW KOH(MUTypaluu
CTepe0o30MepoB  (KBAaHTOBO-XMMHUYECKHE,  (PHU3UYECKHe, XUMUYECKas 4
KOPPEIISILIHS )

11 |[CrepeoxuMuuecKkrue 3aKOHOMEPHOCTH MPOTEKAHUS OPraHUYECKUX PEaKIUi. 4
ACUMMETPUUYECKHI CUHTES.
BCEI'O 36

TeMmbl 1a00paTOPHBIX padoT
No Konuuecmeo
i Haszeanue memvl wacos

1 |Omnpenenenrie TOY€UYHBIE TPYNI CHUMMETPUM OPTraHUYECKHX MOJIEKYII. 5
XUpaIbHOCTh

2 |Tumbr  xupanbHOCTH. OrmpeneneHue KOHPUTYPAIMOHHBIX  HWHJIEKCOB )
XUPaJTbHBIX MOJIEKYJI

3 |[Kondopmaruu. KondpopmannoHHsiii aHamm3 2

4 [Metonasl pazeneHus CTEpeou30MEPOB. 2

5 [Tonusm rpynn. OmnpeneneHue cTepeoCTpPOEHHS MOJIEKYJT 3

6 [Crepeoxumuueckrne 3aKOHOMEPHOCTH TPOTEKAHUS PEAKIIUI 2

7 |Acummerpuueckuii cUHTE3 2
BCEI'O 18
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6. METOIMYECKHE PEKOMEHJALNH 11O OPTAHU3ATIMA
CAMOCTOATEJBHOU PABOTBI CTYJAEHTOB

Opranusanusi CaMoCTOATEILHON padoThl CTYA€HTOB
CamocrosiTenpHass paboTa CTyIeHTOB MO Kypcy «CtepeoxuMus» obOecrednBaeTcs 3a CUeT
BBITIOJIHEHHSI BApPUAHTOB JIOMAIIHMX yNpaXHEeHWH (5 JoMamHuX 3ajgaHuii), paboTBl C
IPOCTPAHCTBEHHBIMU MOJIENISIMU MOJIEKYJI, TOUCKA HEOOXOAUMOM CTEPEOXUMHUECKON HH(pOpMAIU
B cetu UVHTepHeT B COOTBETCTBYIOIIMX 0a3aXx [aHHBIX, cailiTax Hay4YHBIX JKYpHAJIOB,
CTEPEOXUMHUYECKUX aTacax.

No Konuuecmeo
Haszeanue memwi
n/n yacoe
1 [TodeuHble rpynnbl CHMMETPHH. 7
2 [XupanpHocTh. OmnpeneneHne KOH(UTYPALMOHHBIX WHAEKCOB MOJIEKYN C 14
[IEHTPAJIbHOM, AKCHAJIBHOM, CIMPAJIbHOMN U TIJITaHAPHON XUPaTbHOCTHIO.
3 |[Kondopmaruu. KondpopmannoHHsiii aHamm3 6
TonusM JUraHgoB MU MOBEPXHOCTEH. [ OMOTOIHBIE, 3HAHTUOTONHBIE U 14

TIacTepEOTONHbIE TPYIIIBI U TOBEPXHOCTH.

5 |Acummerpuueckuii cuntes. [IpaBuno Kpama u IIpenora 13
BCEI'O 54
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7. NHANBUAYAJIBHBIE 3AJTAHUSA

OOpazenn uHaAMBHAYaJbHOro 3aganust mno Tteme «Kondopmanuu. Konpurypanmu.
JHAHTHOMEPBI U HacTepeoMepb»

YcraHoBUTE THI XHPATBHOCTH U OmpenenuTe KoHQuryparuonHbsle wuHACKCH  (R/S)
CIENYIOLUX COCIUHECHUI:




12

8. KOHTPOJIBHBIE BOITPOCHI K MPOMEXKYTOYHOM ATTECTAIIUA

1. Ilpeamer ctepeoxumuu. IIpobiaema mpocTpancTBeHHOU u3oMmepuu. IIpocTpaHcTBeHHOE
ctpoenue. Crepeonzomepusd. CtaTuueckas U JUHAMUYECKask CTEPEOXUMHMUSL.

2. OnTuueckass aKTHMBHOCTh M XUpadbHOCTh. dusnueckne MNPUUMHBI ONTHYECKON
AKTUBHOCTH. 3aBUCHMOCTH yIJla BpAIIECHUS IJIOCKOCTH MOJSPU3ALNH IIJIOCKOMOISIPU30BAHHOTO
CBETa OT YCJIOBUH 3KcnepuMeHTa. OnTuyeckas akTUBHOCTh MOJIEKYN M XHPaJIbHOCTh. OnTHYECKU
aKkTUBHBIE BemlecTBa. Kimaccuduxaius onTuyecky akTUBHBIX coeqMHeHnH. OnTH4eckas akTUBHOCTh
KpucTayjIoB. ONTUYECKUE AHTUIIOABI.

3. AcUMMETpHUYHBIE, IUCCUMETPUYHBIE W CHUMMETPUYHBIE MOJIEKYJIBl. XHPAIbHOCTD.
XupanabHble 00bEKThl. JHAaHTHOMEpPHI. ParieMaTsl.

4. Toueunsle rpymnmbl cuMMerpuu. Onepanuss CHUMMETPUHM U DJEMEHT CHUMMETPHUHU.
DNEeMEHTHI CUMMETPHH.

5. CoOcTBEeHHAs OCh CHMMETPHUH.

6. HecoOcTBeHHAst OCb CUMMETPHHU.

7. IIIOCKOCTh CHMMETPHH.

8. LleHTp uHBEpCHUHN.

9. ToxaecTBeHHOE MPeoOpa3oBaHUE.

10. Knaccudukanus TOYeUHBIX TPy CAMMETPUU. THUITBI TOUYSUHBIX TPYII CUMMETPHH.

11. HeakcnanbHuii TUI TOYEUYHBIX TPYIIL.

12. Ilunuuapuyeckas rpymnna CAMMETPUN.

13. JusapanbHas rpynmna CAMMETPHH.

14. OcoOsle Tpymnmbl cuMMeTpuH. TeTpasapuueckasi, OKTadApHyuecKas, UKocadapudeckas u
cepuueckas rpynnbl CHMMETPUU.

15. ToyeuHsle rpynIbl CAMMETPUH YETHIPEXKOOPAUMHUPOBAHHBIX MMPAMUAAIBHBIX LIEHTPOB.
AJNTOPUTM yCTaHOBJIEHHS TOYEUYHBIX TPYII CUMMETPHH.

16. ToueuHsle Ipynmbl CUMMETPUM XHUpaJbHBIX M axupajbHbBIX MojeKyld. Kpurepuit
XUPAIBHOCTH.

17. Tunbl xupanbHoCTH. LleHTpanbHas XUpaJIbHOCTh. ACUMMETPUYHBINA LIEHTP.

18. AkcuanbpHas XHUPAIbHOCTh. THI XUPAJBHOCTH B aJIeHAX. XHPAIbHOCTHh AUGEHUIIOB.
ATpornonzomepus.

19. IlnanapHast XupaabHOCTh. XUPAITBHOCTh APEHOBBIX KOMITJIEKCOB KaPOOHMIIOB METAIIJIOB.
XupallbHOCTh (peppolieHa.

20. CriupanbHasi XMpaIbHOCTh. XHUPATbHOCTh CIUPOILIMKIIOB.

21. XupanbHOCTH MaKpOLMKINYECKUX MOJEKYJ. XHUPaIbHOCTh POTAKCAHOB M KaTEHAHOB.
XHpaTbHOCTH Y3JIOBBIX [IUKJIOAIKAHOB.

22. Koudopmamms. Kondopmep. Kondopmarmonnsiii anammu3. Koudopmanuu staHa,
npomana, Oyrana. Homenxmarypa WIOITAK. DOuepretmdeckuii Oapbep KOH(POPMAIIMOHHBIX
npeoOpa3oBaHuid. PemyiahbCHBHO-JOMUHAHTHBIM W aTTPAKTUBHO-JOMHHAHTHBIM SHEPTEeTHUYCCKUN
Oapbep.

23. Kondopmauuu nukinorekcana. Kondopmamuu mnupaHo3HbIX (OpPM  YIIeBOIOB.
Koudurypamus. Kondurypannonnasi crabuiaIbHOCTb.

24. AoOcomotHast koH¢urypauus. IlpaBuna Kana-Muronspa-Ilpenora. IlpaBuma
MocJIeIoBaTeIbHOTO cTapimuHcTBa. OTHOCHTENbHAs KOHpurypanus. [Tpoeknus Oumiepa. MHIEKCHI
MOJIEKYJ C IIEHTPaJbHOM, aKCHaJbHOM M IUIAaHAPHOW XHpalbHOCTHIO. lluknodansl. MHaEKCH
MOJIEKYJI CO CHUPATBHON XUPATBHOCTBIO.

25. o- u m-/lnacrepeomepsl. m-TUacTepeOMepHble KOH(UTYpaluu ajJKeHOB, a30METHHOB,
OKCHMOB, THIIpa30HOB, ceMukapOa3onoB, amuaoB. Homenknatrypa MIOIIAK. Z - u E-uzomepsr.
Iuc- u TpaHC-U30MEPBL.

26. MeTonpl yCTaHOBJIEHUS KOH(PHUTYpAIIMU XHUPATBHBIX MOJIEKYJ. XHUMHUYECKHE METOIbI
YCTAHOBJICHHSI KOH(QUTYpalui. XUMHUECKash KOPPESIMs MPU YCTAaHOBJICHUM KOH(HUTypaluu, ee
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cyTb. CTaHAAapThl B KOPPEJSIMUOHHBIX PsANax YIJIEBOJIOB, BTOPUYHBIX CIUPTOB, aMHUHOKHCIOT,
TEPIICHOB U CTEPOUAOB, MU eHIIOB. OCHOBHBIE TPEOOBAHHS K XUMHUYECKUM KOPPEIALIUAM.

27. BHOXUMHUYECKHE METOIbI YCTAHOBJICHUST KOH(PHUTYypaIyu.

28. YcTaHOBIEHHMSI OTHOCHUTENHHOW KOH(QUTYpAllMH C TOMOIIBI0 (PU3HMUECKHUX METOJIOB.
VYcTaHOBNIEHUS OTHOCUTENBHOW KOHQUTYpallMu C MOMOIIBIO XUPONTHUYECKUX METOI0B. MeTobl
mucriepcun ontudeckoro Bpamenus (J100), kpyrosoro auxpousma (K1), ynerpaduonerosoit (YD)
crektpockonuu. Meton SAMP. JlaHraHOMAHBIE KOMIUIEKCHI KaK CABUTAIOIIME pPEareHThI.
PenTreHocTpyKTypHBIN aHaIM3 ISl YCTAaHOBICHHSI a0COIIOTHOM KOH(UTYypaIiH.

29. MeTtonbl pasneneHus S HaHTHOMEPoB. ONTHYECKass YUCTOTA. DHAHTHOMEPHBIA U30BITOK.
Pacmenienne yepes auacrepeoMepsl Kak METOJ1 pa3/ielIeHUs] YJHAHTHOMEDPOB.

30. Pacuiennenue yepe3 1uacTepeoMephl parieMaToB KUCIOT. [[pupoiHbIe U CHHTETHYECKUE
OCHOBBI JUISl pa3JIeIeHNs palieMaToB KUCIIOT.

31. Pacuienienue uepe3 AumacTepeoMepbl pareMaTtoB OCHOBaHHUM. ONTUYECKH aKTHUBHbBIC
KHUCJIOTHI JIJIS pa3/IeJIeHHs] palleMaToB OCHOBAaHUM.

32. PacuierieHne uepe3 IMACTEPEOMEPBI paleMaToOB, HE HMEIOIIUX OCHOBHBIX HIIH
KHCJIOTHBIX (DYHKITHH.

33. Xpomatorpapuyeckoe W MEXaHWYECKOE  paCIICTUICHHE  DHAHTHOMEPOB.
DepMEHTAaTUBHOE PACILLIEIICHUE. Y CTAHOBJICHUE ONITUYECKONW YUCTOTBI.

34. Tommsm. Knaccubukaruss nuraHaoB. VaeHTHWYHBIE WM SKBUBAJEHTHBIC JIMTAHIBI.
I'omoTtonHbie nurannel. JluactepeoronHsle JuraHabl. CTPYKTypHO-T€TEPOTOIIHBIE JIMTAHJIBI.
VYcraHoBIEHNE TOMU3MA JIUTAH/I0B 10 JJIIEMEHTAM CUMMETPHH.

35.Tonusm noBepxHocTell. ['OMOTOIHBIE, JHAHTUOTOIIHBIE W  JHUACTEPEOTOIHBIE
MOBEPXHOCTH.

36. ACUMMETpPHUYHBIA CHHTE3 HAa OCHOBE KapOOHWJIBHBIX COEAMHEHHUH. ACHMMETpHYHOE
BOCCTAHOBJIEHHE KapOOHUIBHOU IPYIIHL.

37. AcUMMETpUYHBI CHHTE3 C NPOXUPAIBHBIMH HHAHTHOTONHBIMU KapOOHUIbHBIMU
COEIMHEHUSIMU. AcuMMeTprUYHOE AJKAJIMPOBaHUE KapOOHUIBHOU TPYIIIBI.
JlnactepeoceeKTUBHUCTD CUHTE3A.

38. [IpaBuna Kpama u [Ipenora. AcummerpruyHasi MHIYKIIHS.

39. AcUMMETpPUYHBII CHHTE3 Ha OCHOBE IPUCOECIMHEHUS K JBOMHON CBSI3M aJKEHOB.
AcuMMeTpUYHOE THAPOOOPUPOBAHHE ATTKEHOB.

40. AcuMMETpPUYHBIN CUHTE3 AMUHOKHCIIOT.

41. AcuMMETpUYHBIA CHHTE3 B  XHPAJIbHBIX  pacTBOpPUTESIX. "AOCOMOTHBIN"
ACUMMETPUYHBINA CHHTES.

42. AcummeTpudHas UHAYKIUS aKCUAJIBHOW U TUTaHAPHON XUPATBHOCTH.

43. AcuMMETpHYHBIN KaTaau3. DHAaHTHOCEIEKTUBHBIN KaTaJll3 B aCHMMETPUYHOM CHHTE3E.
OHAHTHOCEIEKTUBHBIN KaTalu3 B CHHTE3€ CIIUPTOB.

9. OBPA3EII MOAYJBHOI'O KOHTPOJIA
(obpasey eapuanma u Kpumepuu OYeHUBAHU)

IOy BIIO IOHEIIKA HAIIMOHAJIbHbIIA YHUBEPCUTET»

dakynpTeT XUMUYECKUIL
Hanpaenenue noocomosxu: 04.03.01 «Xumusny
Ipoghuns:
Ilpoepamma nodecomosku. oaxanagpuam
Cemecmp _ 5

Yuebnas oucyuniuna «Cmepeoxumusn)
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MOAY/IbHAA KOHTPOJIbHAA PABOTA
BAPHUAHT Ne1

N3obpazute koHpopMmanuu o-xjaop-B-0pom-a,B-numernndtana B Buae (opmyn HpromeHna.
Vkaxute HanbOosee craOuibHbIe KOHGOpMAIMK U HecTaOmiIbHbIe KoHpopmaruu. HazoBure nx
no HomeHnknatype MIOITAK.

YcraHOBUTE TOYEUHBIE IPYyNITBI cUMMeTpHuH. M300paznTte Hanbosnee cTabMIbHBIE LIUC- U TPAHC-
KoH(popmanuu st 1,2-1uKkapOOKCHIIMKIIOTEKCaHa.

Nzobpazute Z- u E-uzomepsl 1 o,B-TuaMUHOMETUI-0-TUAPOKCUMETHII-3-METOKCUATUIICHA.
VYkaxuTe, ecim BO3MOXKHO, IIUC- U TPAHC-U30MEPBI.

Omnpeznenute XupalbHbIE aTOMBI, YUCJIO IUACTEPEOMEPOB M MPEACTaBbTE UX B BUAE (HopMyn
Quiepa mIs 2-aMUHO-3-METWISIHTAPHON KHCIOTHI. YKaXXWTe, Kakhue W3 JAHacCTEPEOMEPOB
SABIISIIOTCS SHaHTHOMepamu? HazoBute nx B TepMuHax R-, S-HOMEHKIATypHI.

OmpenenuTe TOUYEYHBIE TPYNIBl CHMMETPUH, €CIH BO3MOXKHO, TO ONPEAEIUTE THII
XUPATbHOCTH, U300pa3nUTEe SHAHTHOMEPHI U YKAXKHUTE UX KOH(PHUTypallMOHHbBIE HHICKCHI:

CH,
0—{ ,
VLA 0 PN 0 oo
:5 ’1_’ H
HO \()—coon H,C3
Cr
“\"co
oC
CO
YTBepxkIeHO Ha 3aceiaHuu Kadeapbl OUOXMMHU M OPraHUYECKOM XWMHUH, MPOTOKoN Ne  oT
« » 20 r.
HW.o. 3aBenyromiero kadgeapoi bapanosa O. B.
[Ipenonasarens _baxtun C.I'.

Kputepuu onieHuBaHus MO1YJbHOT0 KOHTPOJISI

Homep 3a0anusn Koauuecmeo d6annoe
1 10
2 10
3 10
4 10
5 10
Bcezo 50
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10. OBPA3EL DK3AMEHAIIMOHHOTI'O BUJIETA
(meopemuueckue 6onpocwl Kk 3Kk3ameny, obpasey buiema u Kpumepuu oYeHuU8aHusl)

Bomnpocsl 1J11 TOATOTOBKH K IK3aMeHY

1. Tlpenmer crepeoxummun. [IpobGnema mpocTpaHCTBeHHOM M3omepuu. [IpocTpaHcTBeHHOE
ctpoenue. Crepeonsomepusi. CTaTuueckast U JUHAMUUYECKAsE CTEPEOXUMHMSL.

2. Onruyeckass AaKTHBHOCTb M XHPAIbHOCTh. DU3MYECKHE TPUUYMHBI ONTHUYECKOM
AKTUBHOCTH. 3aBHCHMOCTh YIJIa BpAIIEHHsS IJOCKOCTH MOJSAPU3ALMH IUIOCKOIOISPU30BAHHOIO
CBeTa OT YCJIOBUHU 3KcrepuMeHTa. OnTuyeckas aKTUBHOCTh MOJIEKYN M XHUPaIbHOCTh. OnTHUYECKH
aKTUBHEBIE BemecTBa. Kimaccudukaius onTHYecky akTUBHBIX COeqMHEeHM. OnTH4ecKast akTHBHOCTh
KpucTayyioB. ONTUYECKUE aHTUTIOABI.

3. AcUMMETpHUYHbIE, IUCCUMETPUYHBIE U CHUMMETPUUYHBIE MOJIEKYJIbl. XHUPaIbHOCTD.
XupanabHble 00BEKTHI. JHAHTHOMEPHI. Pariemarsr.

4. Toueunsle rpymnnbl cuMMerpuu. Onepanuss CUMMETPUU U DJIEMEHT CHUMMETPHUHU.
DJIEeMEHTB CHMMETPHHU.

5. CoOcTBeHHAs: OCh CUMMETPHHU.

6. HecoOcTBeHHast OCh CHMMETPHH.

7. II1OCKOCTh CUMMETPHH.

8. LlenTp MHBEpCHUH.

9. ToxnecTBeHHOE MpeoOpa3oBaHUE.

10. Knaccudukanusi TOYSIHBIX TPYIIIT CHMMETPUH. THUITBI TOUEUHBIX TPYIIT CHMMETPHUH.

11. HeakcuanbHuii TUI TOYEYHBIX TPYIIII.

12. Hunuaapudeckas rpymnna CHMMETPHUU.

13. lusapanbHast rpynna CUMMETPHUU.

14. OcoObie TpyMIBl CHMMETPUHU. TeTpadapuyeckasi, OKTadApuUecKas, HKOCadIpudecKas u
ceprueckas rpynnbl CHMMETPHUH.

15. ToyeuHsle rpymnIbl CAMMETPUH YETHIPEXKOOPAUHUPOBAHHBIX MUPAMUAATIBHBIX [IEHTPOB.
AJNTOPUTM YCTAaHOBJICHUS] TOYEUHBIX TPYII CUMMETPHUHU.

16. Toueuynble Tpynmbl CUMMETPUM XUPAIbHBIX M axupalbHbIX MoJIeKysd. Kpurepuii
XUPAIBbHOCTH.

17. Tunsl xupaneHOCcTU. LleHTpasibHAS XUPATBLHOCT. ACUMMETPUYHBINA LIEHTP.

18. AkcuanbHass XUpPaJIbHOCTb. THN XUPAJBHOCTH B ajuleHaX. XHUPAIbHOCTh IU(EHHUIIOB.
ATpornionzomepusi.

19. IlnanapHast XUpadbHOCTh. XHPAIBHOCTh APEHOBBIX KOMILIEKCOB KApOOHHUIIOB METAJIIOB.
XupaabHOCTh eppolieHa.

20. CnimpanpHasi XMpalIbHOCTh. XUPAIbHOCTh CIIMPOLIUKIIOB.

21. XupaabHOCTH MaKpOIUKIMYECKUX MOJIEKYJ. XUPAIbHOCTh POTAKCAHOB M KaTEHAHOB.
XUpaabHOCTH Y3JIOBBIX IIUKJIOAJIKAHOB.

22. Koundopmamusa. Koudopmep. Kondopmanmonnsii ananus. Kondopmanum sTanHa,
nponana, OyraHa. Homenkmarypa WIOITAK. Oneprermueckuit Oapbep KOH(POPMAIMOHHBIX
npeoOpa3zoBaHuii. PemyabCHBHO-IOMHHAHTHBIA W aTTPAKTUBHO-IOMHHAHTHBIA HSHEPTETUUYCCKHMA
Oapwep.

23. Kondopmamum mnukiaorekcana. KoHdopmamuu mnupaHO3HBIX (OPM  yIIIEBOIOB.
Kondurypanus. Kondurypannonnas cTaOuibHOCTb.

24. AoGcomotHas  koHdurypamus. Ilpasmma  Kana-Waronspa-Ilpenora.  IlpaBumma
MIOCJIeI0BATENBHOTO cTapmnHCcTBa. OTHOCUTENbHAS KoHpurypanus. [Ipoekuus @umiepa. Muaexcs
MOJIEKYJI C IIEHTPAJIbHOW, aKCHAIbHOW M IUIaHAPHOW XupaiabHOCTHIO. Llmkmodansl. MHAEKCH
MOJIEKYJI CO CIIUPAIIbHON XUPAIBbHOCTBIO.

25. o- u m-/lnacrepeomepsl. mM-AUMACTEpEOMEpHbIE KOH(PUTYpaAIlMd aJIKEHOB, a30METHHOB,
OKCUMOB, THUIPa30HOB, ceMukap6a3oHoB, amuaoB. Homenknarypa UIOITAK. Z - u E-uzomepsi.
[{uc- u TpaHC-U30MEpHI.
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26. MeTtonpl yCTaHOBJIEHUS KOH(PHUTYpAIIUU XHUPATBHBIX MOJICKYJ. XHUMHUYECKHE METOIbI
YCTaHOBJICHHUS KOHPUTYypaluu. XUMHUYECKass KOPPEISlus MPH YCTAHOBIECHUU KOHQPUTYpaIlH, ee
cyTb. CTaHAAapThl B KOPPEJSILUOHHBIX PsANaX YIJIEBOJIOB, BTOPUYHBIX CIUPTOB, aMHUHOKHCIOT,
TEPIIEHOB U CTEPOUAOB, MU eHIIOB. OCHOBHBIE TPEOOBAHHS K XUMHUECKUM KOPPEISALIUIM.

27. BHOXUMHUYECKHE METOIbI YCTAaHOBJICHUS KOH(PHUTYypaIyu.

28. YcTaHOBIEHHMSI OTHOCHUTENHHOW KOH(QUTYpallMH C TOMOIIBI0 (PU3HMUECKHUX METOJIOB.
VYcTaHOBNIEHUS OTHOCUTEIBHOW KOHQUIYpalluu C MOMOIIBI0O XUPONTHUYECKUX METOI0B. MeTobl
mucriepcun ontudeckoro Bpaienus (J100), kpyrosoro auxpousma (K1), ynsrpaduonerosoit (YD)
crektpockonuu. Meton AMP. JlaHraHOMAHBIE KOMIUIEKCH KaK CABUTAIOIIME pPEareHThI.
PenTreHocTpyKTypHBIN aHaIHU3 ISl YCTAaHOBICHHSI a0COIIOTHOM KOH(UTYypaIUH.

29. MeTonbl pasneneHuss SHaHTHOMEPoB. ONTHYECKas YUCTOTA. DHAHTHOMEPHBIA U30BITOK.
Pacmenienne yepes auacrepeoMepsl Kak METOJT pa3/ielIeHNs] SHAHTHOMEDOB.

30. Pacuiennenue yepe3 1uacTepeoMephl palieMaToB KUCIOT. [[pupoiHbIle U CHHTETHYECKUE
OCHOBBI JUISl pa3/IeIeHNs palleMaToB KUCIIOT.

31. Pacuienyiienue uepe3 AumacTepeoMepbl pareMaTtoB OCHOBaHHUM. ONTHYECKH aKTHUBHbBIC
KHUCJIOTHI JUJIS pa3/IeIeHHs] palileMaToB OCHOBAHUH.

32. PacuieruieHne uepe3 IMACTEPEOMEPHI paleMaToB, HE HMEIOIIUX OCHOBHBIX HIIH
KHCJIOTHBIX (DYHKITHH.

33. Xpomatorpaduyeckoe W MEXaHWYECKOE  paCHICTUICHHE  DHAHTHOMEPOB.
DepMEHTAaTUBHOE PACLLIEIICHUE. Y CTAHOBJICHUE ONITUYECKONW YUCTOTBI.

34. Tommsm. Knaccudukarusi nuranaoB. VaeHTHYHBIE WM SKBUBAJEHTHBIC JIMTAHIBI.
I'omoTtonHbie nurannel. JluacrepeoronHsle JuraHabl. CTPYKTypHO-T€TEPOTOIIHBIE JIMTAHJIBI.
VYcraHoBIEHNE TOMU3MA JIUTAHA0B 10 AIIEMEHTaM CUMMETPHH.

35.Tonusm noBepxHocTell. ['OMOTOIHBIE, JHAHTUOTOIIHBIE W  JHUACTEPEOTOIHBIE
MOBEPXHOCTH.

36. ACUMMETPHUYHBIA CHHTE3 Ha OCHOBE KapOOHWJIBHBIX COCAMHEHHUH. ACHMMETpPHYHOE
BOCCTaHOBJICHHE KapOOHUILHOU IPYIIIBL.

37. ACUMMETPHUYHBIH CHHTE3 C NPOXHPATHHBIMH SHAHTHOTOMHBIMU KapOOHMILHBIMH
COETMHEHUSIMU. AcuMMeTprUYHOE AJKAJIMPOBaHUE KapOOHUIBHON TPYIIIBI.
JlnacrepeoceneKTUBHUCTD CUHTE3A.

38. IIpaBuna Kpama u [Ipenora. AcummerpruyHasi MHIYKIIHS.

39. AcUMMETpPUYHBII CHHTE3 Ha OCHOBE IPUCOECIMHEHUS K JBOMHON CBSI3M aJKEHOB.
AcuMMeTpUYHOE THAPOOOPUPOBAHHE ATTKEHOB.

40. ACUMMETPUYHBIN CUHTE3 AMHUHOKHUCIIOT.

41. AcuMMETpUYHBIA CHHTE3 B  XHPAJIbHBIX  pacTBOpPUTEISIX. "AOCOMOTHBINA"
ACUMMETPUYHBIA CHHTE3.

42. AcummeTpudHas UHAYKIUS aKCUAJIBHOW U TUTaHAPHON XUPATBHOCTH.

43. AcHMMETpPUYHBIM KaTaJnu3. ODHAHTHOCEIEKTHBHBIM KaTajlu3 B ACUMMETPUYHOM CHHTE3E.
OHAHTUOCEIEKTUBHBIN KaTalu3 B CHHTE3€ CIIUPTOB.
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IOy BIIO «IOHEIIKA HAIIMOHAJIbHbIIA YHUBEPCUTET»

dakynpTeT XUMUYECKUL
Hanpaenenue noocomosxu: 04.03.01 «Xumusn»
Ipoghuns:
IIpoecpamma noocomosxu:
Cemecmp _
Yuebnas oucyuniuna «Cmepeoxumus)
BUJIET Nel

1. Uzobpasute KOHpOpMaLuU o-uHaHO -O-popMmi-f ,B-qumermdTaHa B Buae  (HopMmyn
Heiomena. Ykaxute Hanbosee craOuibHbIE KOH(POPMALMU W HECTAOWIbHBIE KOH(OpMAIIHH.
Hazosure nx no nomenknarype MIOITAK. ¥YcranoBuTe ToueUHbIE TPYIITBI CHMMETPHH.

2. WU3obOpasute Z- u E-m3oMepbl Ui O-IIHAHO-O,B-AUITHI-B-METHIATUICHA. YKaXUTE, €CIU
BO3MOJKHO, IIHC- U TPAHC-U30MEPHI.

3. Monekynay METHIITUIAMUHOMETHITHAPOKCUMETHIIMETaHa H300pa3uTe B BUIE NMEPCHECKTUBHUX
dbopmyn u mpoeKoHHBIX popmyn Dumepa. HazoBure nx B TepmuHax R-, S-HOMeHKIATYphI

4. Ormpenenure, Kakue COCTUHEHMS SIBISIOTCS XHPAIbHBIMH, KOJIUYECTBO CTEPEOM3OMEPOB U
TOITM3M aTOMOB BOJIOPOAA B COETMHEHUX (TOMOTOITHBIE, AUACTEPEOTOIHBIE, SHAHTHOTOITHBIE):

Cl Cl CH,OH
a) 6) H,C- CIIH -CH, - CH, B) H—— oH
H H NH, H——H
CH,OH
H

5. TlpuBemurte CTPYKTYpY MPEUMYIIECTBEHHO 00pa3yIOIIErocs 1acrepeomepa:

O
Ph H *C(CH3)3
\H)J\ O + PhMgBr
o CH,

VYTBepxkaeHo Ha 3acenaHuu KadgeAapbl OWOXMMHHM W OPTraHUYECKOW XWMHH, TPOTOKOT No oT
« » 20 T

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

DK3aMeHaTop baxtun C.I'.

Kpumepuu OUCHUBGAHUA IK3AMEHA

Homep 3a0anusn Konuuecmeo 6annoe
1 20
2 20
3 20
4 20
5 20
Bcero 100 6an10B
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11. OBPA3EIl TECTOBOI'O 3AJJIAHUS
(He npedycmompeHvl NPocPaAMMOU Kypca)

12. KPUTEPUUN OLIEHUBAHUA

Pacnpeodenenue bannos, Komopoie Mozym noiy4uns CHyoeHnbl
6 npouecce uzyueHuss OUCHUNIUHbL

CPC

OprasnzannoHHo- n Beero

HAWUBUAYaJIbHAs "

y4eOHasi padoTa CTyJeHTa JHBHLY MoayabHbIi KOHTPOJIb
padora
Max 25 O6amioB max 25 0aioB max 50 GamioB
BBINOJIHEHHE
WHIUBHUIYAJIbHBIX

JOMAaIIHUX 3aJaHui:
TOYCYHBIE TPYIIITHI
cummertpuu (5%),

KoHburypammu (5%),

koH(popmanuu (5%),

TOTIH3M JINTAH/IO0B U

nosepxHoctelt (5%),
ACUMMETPUYECKUN

cuntes (5%)

TOUYCYHBIC TPYIITBI CHMMETPHH

(10%), xondurypauuu (10%),

xoudopmarmu (10%), ronmszm| 100 H6amnos

JINTAHJIOB M IOBEPXHOCTEM

(10%), acummeTpudeckuit
cunres (10%)

BBITIOJTHEHUE U CJa4da
1a00paTOPHBIX padoT

HeoOxoauMeIM ycloBHEM JOIycKa CTYAEHTAa K OK3aMEHY SBISETCS CBOEBPEMEHHOE
BBITIOJIHCHUEC CTYACHTOM HWHIAUWBHUAYAJIBbHBIX JOMAlIHHUX SaﬂaHHﬁ, O(bOpMJIeHI/IH n caadu
nabopaTtopHbIX padoT. CyMMapHasi UTOTOBasi OLEHKA IO KypCy BBICTaBJIETCS B COOTBETCTBUU CO
CIIEYIOLIEH HIKAJIOM:

HlIxana coomeemcmeus 6a11086 HAUUOHAILHOU WKAlE

Ouenka Ouenka no OueHka 1o rocy1apcTBeHHOM IKaJje Ouenka no
no mkajue | 100-6anabHoM (3x3amen, nuddepeHIMPOBAHHBIN 3a4eT) rocy1apcTBEeHHOM
ECTS mKaJe mKaJe (3a4er)
A 90-100 5 (OTIUYHO) 3a4TEHO
B 80-89 4 (xopo1io) 3a4TEHO
C 75-79 4 (xopor11o) 3a4TEHO
D 70-74 3 (YIOBJIIETBOPUTEIBHO) 3a4TEHO
E 60-69 3 (YIOBJIIETBOPUTEIBHO) 3a4TEHO
FX 35-59 2 (HeYOBJIETBOPUTEIHHO) HE 3a4TEHO

C BO3MOKHOCTBIO MIOBTOPHOI! cllauu
F 0-34 2 (HeYOBJIIETBOPUTEIHHO) HE 3aUTEHO
C BO3MOKHOCTHIO TIOBTOPHOM C/Ia4yMl MPU yCIOBUU
00s13aTeIbHOr0 HAbOpa JOMOIHUTENIBHBIX 0aJIOB

13. MATEPHUAJIBHO-TEXHHYECKOE OBECIIEYHEHHWE YYEBHOI'O ITPOLHECCA

JlekmoHHbIE 3aHATHS TPOBOAATCA B ayAUTOPHUH, OCHAIIIEHHOW MYJIbTUMEIUNHON TEXHUKOU U
nockoil. Bo Bpems nekuuii CcTyneHTaM TakXke Ipearaercss paboTarh € INApPOCTEP>KHEBBIMU
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MOJIENISIMU  OpraHnyecknx coenuHeHuit Ctroapra-bpurneda, pa3garouyHbIM TEMOHCTPAIMOHHBIM
MaTepuaioM, a TaKKe CTePEOXUMHUYECKHMH aTiacamu. JlabopaTopHbie 3aHSATHS MPOBOIITCS B
nabopaTopuu, cojAepiKalieli HeoOXOoauMOoe ISl BBIIOJIHEHUs paboT oOopymoBanue. B moctyme
UMEIOTCS:

[TepcoHanbHBIN KOMITBIOTED

MynbTUMEAUITHBINA IPOEKTOP

PedpaxTomerp AbGGe

Crnekrpodoromerp CD-46

Wudpakpacusiii ciekrpomerp UR-10 (I'Y UHOOY um. JI.M. JIuTBHHEHKO)
SIMP cnexrpomerp Bruker 400 MHz (I'Y UH®OY um. JI.M. JIuTBUHEHKO)
BonocTpyiHblil 1 MaciIssHbIA HaCOCHI

TexHOXuMUYECKHE BECHI

AHanmMTUYECKHE BECHI

Huctunnarop

KommekT cnennanbHOM XUMUYECKOU MOCYIbI

PeaxTuBbl
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14. PEKOMEHIOBAHHASA JIUTEPATYPA

Koa-Bo Hannune
Ne IK3EMILISIPOB | JIEKTPOHHOM
HaumenoBanue
n/n B OubJmoTeke BEpPCHU B
JounHY IBC
OcHognaa n1umepamypa
1. Nmuen, 3. OcHoBbl crepeoxumun / D. Wnmen ; Ilep. ¢
anra. B. M. JlembsnoBuy nox pea. B. M. Ilortanosa. - 2-e 5
3. - M. : bunowm. Jl1a0. 3aanwmii, 2005. - 119 c.
2. bakcron, 1I1. P. BBeneHue B CTEpEOXUMHUIO0 OPTraHUYECKUX
coenuaeHuit : OT MeTaHa 1o makpomoekyn / 1. P. 5
Bakcton, Pob6eptc, Ctonnu M. ; Ilep. ¢ anrn. B. M.
HembsiHoBHY. - M. : Mup, 2005. - 311 c.
3. bakcron, I1I. P. BBefenue B cTepeoOXUMHUI0 OPraHUYECKHUX
COCMMHEHUH : OT MeTaHa a0 Makpomosiekyn / II. P. 1
bakcton, C. M. PobGeprc ; mep. ¢ anrn. B. M.
JembsinoBHY. - MockBa : Mup, 2009. - 311 c.
4. Mertonuunnii mociOHuk "OcHOBH cTepeoximii": s cTy.
crien.  "ximisg" / [ckmageni: O. M. IllBem, M. A. 100 n
CinenpHukoBa] ; Jlonen. Hail. yH-T. - Jlonensk : JJorHY,
2006.
Jonoanumensnasn numepamypa
5. Nnuen, 2. OCHOBBI CTEpeOXUMUHU : Tiep. ¢ aHria. B. M.
HembsHoBuu / D. Unmen ; mox pen. B. M. Iloramosa. - 4
Mockga : Mup, 1971. - 108 c.
6. [Totanog, B. M. Ctepeoxumus : yueb. mocodue st
CTYJIEHTOB XUM. criell. yH-ToB / B. M. Iloramnos. - 2-e u3. 1
- M. : Xumus, 1988.
7. Nnmen, 3. Crepeoxumust coenuHeHu# yriepoaa / 3.
Wnuen ; nep. ¢ anrn. JI. C. Ucaeoii, B. . Cokornona ; 2
nox pex. B. M. IToranosa. - Mocksa : Mup, 1965

15. HUHP®OPMAINUMOHHBIE PECYPCbI
(¢ ykasanuem Ha36aHUS U NOTHO20 DNIEKMPOHHO20 A0peca)

https://elibrary.ru/ (Hayunas snexTpoHHas 6uGiuoTeka).

rushim.ru/books/books.htm (DnexrponHast 6uOIMOTEKA 10 XUMHU U TEXHHKE).
library.donnu.ru (Hayunast 6ubaumorexa JJonHY).

https://minobrnauki.gov.ru/ (MuHUCTEPCTBO HayKH M BhICIIEro obpa3oBanus Poccuiickoit
denepanyn)

o http://www.obrnadzor.gov.ru/ru/ (PenepanbHas cayx0a mo Haa30py B chepe oOpazoBaHuUs U
HayKH)

° http://mondnr.ru/ — MunuctepctBo oOpazoBanusi W Hayku Jlonernkoi Haponnoit
PecryOmmku

o http://resobrnadzor.ru/ — Peciybnukanckast cioyk0a 1o KOHTPOIII0 U HaA30py B chepe
00pa3oBaHus U HAYKH
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16. INIPOI'PAMMHOE OBECIIEYEHUE

1. Windows 7 PRO (kopnopamuenas nuyensus JJOHHY No 46484614)

2. Microsoft Office (kopnopamusnas nuyensus JJOHHY Ne 46472919)

3. Microsoft Visual Studio (nuyensus npoepammol DreamSpark 0ns evicuiux yueOnwix 3a6edenuil)

4. Jluyensuu GPL, Apache, BSD ona c600600H020 npocpammuozo obecneuenus: - Aumusupyc
Kacnepckoeo,- Adobe Acrobat Reader;- xPDF.

PaGouas mporpaMmma paccMOTpeHa U IepeyTBepKIeHa Ha 3aCeIaHnun
¢ u3MeHeHusMu (6e3 n3mMeHenuit) Ha 20 TO/I.

ITpoTokomn Ne OT « » 20 T.

3aBeyromuit kadeapoit




