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1. llesu u 3212494 AU CIUILIHHBI

Hensamu u 3a1a4aMu OCBOCHUS AUCUUILTAHBI "OpPraHu4ecKuil CHHTE3 U
METaJUIOOPTaHNYECKHUI KaTain3" ABIIAIOTCS U3y4YEHHE IPUHLUIIOB, 0COOEHHOCTEN U
oOnacTeil NpUMEHEHHs] OCHOBHBIX CHHTETHUECKUX METO/I0B, UCIIOJIb3YEMBbIX JIJISl CO3AAHUS
pa3IuYHbIX (YHKIMOHAIBHBIX TPYNI U CTPYKTYPHBIX (D)parMEHTOB B OPraHUYECKUX
COEIMHEHHUSIX, a TAKKE KaTaIUTHYECKasl pOJib METAINIOOPTaHUYECKUX COCTMHEHUN B
CUHTE3€ OPraHUYeCKUX MOJIEKY. B paMkax TUCHUIIIIMHBI paccMaTpUBAIOTCS
TEOPETUYECKUE OCHOBBI TOCTPOCHUSI MHOTOCTAIMMHBIX CXEM CUHTE3a Pa3IuyHbIX
OPraHUYECKUX CTPYKTYP € UCIOIb30BAHUEM 3HAHUN O XMMUYECKUX CBOMCTBAX U METOIAX
MOJIYYEHUS OTAEJIBbHBIX KJIACCOB OPTaHUYECKUX COEAMHEHUM, TOTYUYECHHBIX TPU U3YUEHUU
Kypca OpraHM4e€CKOM XMMUHU.

Kp aTKoO€ COACPKaHUuEC NTUCHUIIJIHHBI

Texnuka 6e3onacHocTH pU padoTe B 1a00PaTOPUN OPraHN4YeCcKoro cuHTe3a. OCHOBHBIE
HOHSTHUS OPraHUYECKOTO CHHTE3a. DTalbl CHHTE3a. JJIIEMEHTOOPTraHNYECKUE COCUHEHUS B
OpPraHUYECKOM CHUHTE3€, MeTaJlloopraHndeckuil karanu3. [lpunnumnel cOopku yrepos-
yriiepoaHo# cBsizu. CuHTEe3bl KapOOIHMKIOB. B3anmornpeBpaiieHus: GyHKIMOHAIbHBIX
TPy, U30TUIICUYECKHUE U HeU3oTurncuieckue Tpanchopmanuu. CelneKTUBHOCTD
OpraHnyecKkux peaxkuuii. CTparerus OpraHu4eckoro CuHTe3a. PETpoCUHTETHYECKUI
ananu3 no Kopu. Ilonsitne o cuHTOHAX M peTpoHax. [InannpoBanne MHOTOCTaqUNHBIX
CUHTE30B.

2. Komnerenuuu ody4awmerocsi, GopmupyemMbie B pe3yJbTare 0CBOCHMSI
AUCIHUANIMHBI

[TnanupyemMplie pe3yabTaThl OCBOSHUS [Tnanupyemblie pe3yabTaThl
OII BO (xoMrmieTeHIIin) O0y4eHUs 110 TUCIUTUTHHE

3HaeT: KIacCU(pUKaINIO, HOMEHKIIATYpy U CTPOSHHE
OPraHUYECKUX U AIEMEHTOOPTraHNYECKUX
COEIMHEHUH, KilacCU(hUKALIUI0 OPraHMYECKUX
[pEaKIMii, CBOMCTBA OCHOBHBIX KJIACCOB
OpraHUYEeCKUX COCAUHEHUMN, OCHOBHBIE METO/IbI
CHUHTE3a OPraHNYECKHUX COCITMHEHHI, B TOM YHCIIE C
[IPUMEHEHUEM METAJJIOPraHUYECKUX KaTallu3aTopOB
'YMeeT: XxapaKTepu30BaTh OCHOBHBIE XUMUYECKUE
CBOMCTBA U METO/bI CHHTE3a OPraHUYECKUX
COEIMHEHMI, HCIIOIB30BaTh CIIPABOYHYIO
TUTEpaTypy, JNEKTPOHHBIE 00pa3oBaTeIbHbIE
[peCypCHI U1l YCIIEITHOTO YCBOECHHS TEOPETUYECKOTO
U IIPAKTUYECKOTO0 MaTepuasoB Kypca

MeeT MpakTUYECKUH OMBIT: TPOBEICHUS
[IPOLIEYPbl PETPOCUHTETUYECKOTO aHAIN3a U
MJIAaHUPOBAHMSI CHHTE3a OPTaHNYECKUX BEIIECTB
3aJaHHOTO CTPOECHUS

[TK-5 Cnnoco0GeH mpoBOAUTH HAYYHBIEC UCCIIETOBAHMS
10 ¢(hopMyIMPOBAHHOM TEMAaTHKE, CAMOCTOSTEILHO
IUTAaHUPOBATh Pa0OTy U BHIOMPATh METO/IbI PEILICHUS
Hay4HO-UCCIIEI0BAaTENbCKUX 3a/1a4 B 00J1aCTH
OpPraHMYECKOM XMMHH U CMEXHBIX C HEl obnacTei
XMUMUYECKOI HayKu

3. Mecro nucuuninnbl B ctpykrype OII BO

[TepeueHp npenIecTBYOMUX AUCIUILINH, [TepeueHp MOCIEAYIOMUX AUCIUIUINH,
BUJIOB pabOT y4eOHOTro IIaHa BUJIOB paboT

Her [Ipon3BoACTBEHHAsI IPaKTUKA (MpeaauIuioMHas) (4




| |ceMeCTp)

TpeboBaHUs K «BXOIHBIM» 3HAHUSIM, YMEHUSIM, HABbIKAM CTYIE€HTA, HEOOXOAUMbIM
IIPY OCBOCHUHU JJAHHOM JAUCIMIUIUHBI U IPUOOPETEHHBIM B PE3yIbTaTe OCBOCHUS

MPEAIIECTBYOMINUX TUCITUTIIAH:
Her

4. O0bém 1 BUABI YUeOHOI padOTHI

OO6mmas TpyaI0eMKOCTh JUCIHUILUIMHBI cocTaBisaeT 9 3.e., 324 4., 184 4. KOHTaKTHOMI

paboTHI
Pacnpenenenue no cemecrpam
N Bcero B Hacax
Bun yuebnoit paboret 4acoB Howmep cemectpa
2 3
OO6mmas Tpyao€MKOCTh AUCIUTIITMHBI 324 144 180
AyoumopHhvie 3auamusi: 160 80 80
Jlexumu (JI) 48 24 24
[IpakTrdeckue 3aHATHS, CEMUHAPHI U (W) IPYTHE BUIBI
aymuTopHbIX 3aHsaTHil (I13) 64 32 32
Jlabopatopubie padotsI (JIP) 48 24 24
Camocmosmenvuas paboma (CPC) 140 53,5 86,5
[ToaroroBka Kk 3K3aMeHy 40 16 24
[TonroroBka 0T4€TOB 10 JJAOOPATOPHBIM paboTam 15,5 8 7.5
IToaroroBka K KOHTPOJIBHOM padoTe. 13,5 5.5 8
[TonroroBka u 3amura pedeparoB MO 3aJaHHOU TeMe 14 6 8
IToaroroBka K NpakTU4ECKUM U CEMUHAPCKUM 3aHATUAM 39 18 21
IloaroroBka u 3amuTa KypcoBoil paboThl 18 0 18
KoHCynbranyum v npoMeKyTouHasi aTTeCcTalus 24 10,5 13,5
Buj koHTpos (3adeT, nud.3aueT, SK3aMeH ) - 9K3aMeH sKk3ameH,KP

5. ConeprkaHue TUCHMIIIIMHBI

O06beM ayIUTOPHBIX
No 3aHATUH IO BUJIaM B
HaumenoBanue paznenoB AUCIUTUIMHBI
pasnena gacax
Bcero |JI| 113 | JIP
Beenenue. Mcropuueckuii 0030p CTAaHOBIICHUS U PA3BUTHUS
1  |opranuueckoro cuHTe3a. OCHOBHBIE TOHSATHSI OPraHUYECKOTO CUHTE3a. 18 21 4 |12
Llenu v 3anaqmu.
MeTamioopraHuyeckuil KaTaian3. DJIeMEHTOOPTaHNYECKUE COSAMHEHUS
2 |B OPraHMYECKOM CHHTE3€, COCIMHEHUS HEMEPEXOIHBIX U EPEXOAHBIX 14 81 6 0
MeTaJIoB. Peakiinu kpocc-coueTaHusl 1 MeTaTe3uca
[TpuHIMITBEI COOPKH YIIIepOa-YIIepoaHOH cBsi3u. [oMo- u
3 |rereponuTuyeckue peakunu. KapOOHUIbHBIE COETUHEHUSI. 16 41 6 | 6
Konpencanuu
4  |Cbopka ankeHOBOTO (hparMeHTa I1eJIeBOM MOJIeKynbl. HenpenenbHbie 6 21410




KapOOHMIIbHBIE COEIMHEHMUS, peakius MuxanJisi, aHHEeITUPOBAHUE 110
PoOuHCOHY.
5 |CunTe3bl KapOo- U TeTEPOIMKIOB. TeMIIaTHBINA CUHTE3. 14 6| 8 0
6 Paciernnenue yriepoa-yriepoHoi CBI3H U MePerpynmupOBKU 6 >l 4l o
YIJIEPOAHOTO CKENETa KAK CHHTETUYECKHE METOBI.
BsaumornpespaiieHus: GyHKIMOHANBHBIX Tpyn. 3orumncuyueckue u
7  [Hemsorurcudeckue Tpanchopmanuu. YacTUIHBIE CHHTE3BI HE 28 6|10 | 12
3aTparuBarolye YIIIEPOIHbIN CKENET.
8  |CesleKTUBHOCTh OPTaHUYECKUX pEeaKIui 4 21 2 0
9  |Perpocunrernueckuit ananus no Kopu. Tpanchopmsl. 6 21410
10  |Tumsl cTpaTeruii B peTpOCUHTETUYECKOM aHaJIH3e. 8 4| 4 0
11 [3amuTHbIE rPyIIIBI B OPraHUUECKOM CHHTE3E. 8 41 410
12 |PeTtpoHsl. 4 21 2 0
13 [ lmanupoBanue l\iI'HOFOCTaI[I/II\/'IHLIX CUHTE30B. PeTpocuHTeTHUECKMi 2% 4l 6 | 13
aHAJIM3 Y TIOJTHBIN CUHTE3 CJI0KHBIX OPTaHUYECKUX MOJICKYJI.
5.1. Jlekuuu
Ne Ne Kox-
HanmeHnoBaHMe Ui KpaTKoe COAepKaHUe JEKIIMOHHOTO 3aHATHS BO
NeKIMupas3aesa
4acoB
Beenenue. Mcropuueckuii 0030p CTaHOBICHHS U Pa3BUTUSL OPraHMUECKOTO
cuHTe3a. CUHTE3 KpacuTesel 1 JJEKapCTBEHHBIX IpenapaTtoB. OCHOBHBIE MOHATHUSA
opraHuyeckoro cuHresa. [lonsitue o enuuuyHOM craauu cunre3a. CyOcTpaTsl U
1 1 |pearentsl. PactBopuTenu (cpena peakiuun). AMGUIIPOTOHHBIE U allPOTOHHBIC 2
pactBopuTenu. Karanuzaropsl opraHu4eckoro cuHTe3a (KUCIOThl U OCHOBaHUS,
Mexk(pa30BbIi KaTaan3, KaTaanu3aTopbl TUAPUPOBAHUS, METAJITIOKOMITJIEKCHBIE
KaTalnu3aTophl).
DIIEMEHTOOPTraHUYECKHE COETUHEHNUS. AKTUBHBIE METAINIOOPTaHUYECKHE
COCMHECHUS U X MPUMEHEHNE B KaY€CTBE SKBUBAJIEHTOB KapOAHMOHOB B
) 5  |OPraHHueCKOM CHHTE3E. Peaknust Bropua. Kymparusie peareHTsI (peakTiB )
['mnmana). KynpaTHslit BapuaHT codeTanus 1o Biopiry, celleKTUBHOCTh
MPUCOSANHEHUS K 0, 3-HerpeeTbHbIM KapOOHMIBHBIM COSAMHEHUSAM, PEAKIIUN
KapOoKynpupoBaHus. [[puMeHeHne KynpaTHBIX peareHTOB B CHHTE3E.
Metautoopranndeckuil karanus. [lIoHaTre 0 KOOpAMHAMOHHO-HACHIIIEHHBIX U -
HEHACBIIICHHBIX MeTaJuIoKoMIuIeKkcax. Koopaunanus aurasios,
KOOPAMHAITMOHHASI €MKOCTh (JIEHTaTHOCTh), MOHO-, TIOJTH-, aMOUIECHTATHBIC
TUraHbl, 6- U T-IUraiael. OQHO- 1 MHOTOs,AEpHBIE KOMILIEKChl. [Ipupona
XUMUYECKUX CBsI3€l B KOMIUIEKCHBIX COeTMHEHUSIX. OCHOBHBIE CTaIUU
3 2 [MEeTaJuI00praHUYeCcKOro KaTajau3a: JUCCOLUAlMs KOMIUIEKCHOTO COEUHEHUS U 2
KOOpAWHAIHS (TPUCOSTUHEHNUE) JINTAHIOB, 3aMEICHUE JINTAHIOB,
mUccolMaTUBHAS KOOPAMHAILINUS MOJIEKYI C pa3phIBOM G-CBSI3U (OKUCIUTENHHOE,
TOMOJIMTUYECKOE U TETEPOIMTUUECKOE MTPUCOSTUHEHHE ), BHEIPEHUE TI0 CBSI3U
METaJLI - TUTaH/, G, T -IePErpyNIUpPOBKHU JIUTaH/1a, PEaKLUU IEPEHOCA AIEKTPOHA,
BOCCTAHOBHUTEIILHOE AIIMMHUHUPOBAHUE.
MeTtamioopraHu4eckuid Karanus. Peakimm kpocc-coueTanus Karaln3upyemble
KOMITJIEKCaMU TepexoqHbIx MeTaiioB. Kommiekcs! namnagus. Coopka C-C cBs3u.
Peakiust Xeka, KAaTAJIMTUYECKUI LUK, PETUOCEIEKTUBHOCTD Mpoluecca. Peakunu
4 2 |Crwune, Herumm, Cy3yku, Xapaiia, Conorammupsl. Peakunu Xeka, Herumm, 2
Cy3zyku, Ctuine, Xapama, Conorairpa, Mmexanusmsbl peakiuii. Coopka C-N
cBsi3u, Peakius byxBanbaa-Xapreura. CHHTETHYECKAs 3HAYMMOCTD PEAKIIHM
KpOCC-COUETaHMUS.
5 2 |Meramnooprannyeckuil karanus. Meraresuc onedunoB. Obmias cxema v BUIbI 2




MeTaresnca. Mexanusm Meraresuca. Karanuzaropsl meraresuca, «well-defined»
KaTaJIM3aToOpbl HA OCHOBE PyTEHUs, KaTaau3aTopsl [ padoca 1-ro u 2-ro moKoJeHHsI.
[IpumeHneHne peakuii Metare3uca B opranudeckom cuarese, RCM- u ROMP-
MeTaTe3uc, CHHTe3 moJIMHOpOopHeHa (Norsorex) U ero THAPUPOBAHHOTO aHaJIoTa
(Zeonex), MOMUANIIUKIONEHTAHeHA. [I[pOMBIIIUIEHHOE TIOTy4YEeHUE TPOITUIIEHA 110
peaklnu MeTare3uca.

6-7

[TpuHLIMIIBI COOPKH YIIIEpOa-YITIEPOIHOM CcBsI3U. [OMO- 1 reTepoauTuyecKue
peaxiy. OpraHnyeckue HOHbI U (PaKTOPHI OMPEEIAIONINE X CTAOUIBHOCTD.
OneKTpodUIIBl U HYKJIEO(DUIIBI B peakIsIx 00pa3oBaHUsl yIIIepoa-yIIepOIHOM
cBs13u. KapOoHUIBHBIE COeAMHEHHSI KaK HYKJICO(QHIIBI U 3JEKTPO(PUIIBI B peakLusixX
COOpKH YIIIEPOA-YTIICPOTHON CBSI3U. AJBJ0NbHAS KOHACH AW, Peakius
Mannuxa. Konnencannu Knosenarens, [lepkuna, [lIto66e. CaoxunoapupHas
koHaeHcarus. Cunressl 1,4-mudyHknronanbabix coequnennii. Cunressr 1,5-
TU(QYHKIIMOHAIBHBIX COSIUHEHHH.

CoOopka amkeHOBOTO (parMeHTa 1eneBoi Monekynbl. CHHTE3 alkeHOB. Peakiuu
Burttura. PasHoBuaHOCTh peakiuu Burtura: onegunuposanue o [lerepcony.
HenpenenbHubie kKapOOHUIBHBIE coenuHeHus. Peakins Muxasnsa. CenekTUBHOCTh
Mpoiiecca MpPUCOeIMHEeHNs HyKJleoduia K akientopy Muxass, peaktuB [ mimana.
YacTHbIN cnyyail KoHAeHcanu Mo MuxasJro - aHHeIHpoBaHue Mo PoOuHCOHY.

Cunre3bl kap0o- 1 rerepourkioB. Crenuduka 3aa4 Npyu CUHTE3€ [UKIMYECKUX
coearHeHU. OOBIYHBIC METO/IbI AITUKINYECKON XUMHUH B TIOCTPOEHUHN
[UKITNYECKUX CUCTEM. Malble UKIIbI, TPOU3BOAHbIE IIMKJIONPONaHa 1
[MUKII00yTaHa, MSITH- ¥ MECTUWICHHBIC IIUKIIBI, TUKITBI OOJIBIIIOTO pa3Mepa.
Maxkpouukindeckrue noaudPupsl, 3¢ HeKTbl MHOTOIEHTPOBOM KOOPAUHAIUY.

10

[{uknonpucoeqMHEHNE — KaK METOJ MOJTy4eHHs LIUKIMYECKUX CTPYKTyp. KapOeHs!
U KapOEHOM/IbI, METO/IbI T€HEPAIIK KapOeHOB. [2+1]-1uKiionpucoenHeHue.
[Ipucoennaenre kapOESHOB IO KPaTHOW yTIIEPOJI-yTIIEPOTHOM CBS3H.
[{uknonponanuposanue no CumMmoHcy-Cmuty. @OTOXUMUYECKH UHAYLIUPOBAHHOE
[2+2]-nmmknonpucoenuHeHUe, cuHTE3 OeH301a [proapa. [2+2+1]-
LuKJonpucoequHenue, peakuus Ilocona-Kxanna. [4+2]-uukinonpucoenHeHue,
peaxuust unbsca-Anbaepa, TpeOOBaHUs, IPEIbABISEMbIE K TUCHAM U
mueHoduiam. [lpyrue BapuaHThl peakiuid IIMKIONPUCOSAUHEHHUSL.

11

Mertamtooprannueckuii karanau3. CeleKTUBHOCTh IIMKJI000pa30BaHuUs
KaTaIM3upyeMasi KOMILIEKCaMU EPEXOIHBIX METAIIOB. TeMIUIaTHBINA CUHTE3.
OCHOBHBIE TIOHATHS (JINTCOH, TEMILIAT, XE€JIaHT, MAKPOIMKINYECKOE COCTMHEHHUE).
Konnencanus udda. Cunrtessl Ha ocHoBe koHAeHcanuu udda. Temmnnarubrit
cunTe3 6e3 kouaeHcauu [udda.

12

Paciuennenue yniepoa-yniepoHOM CBA3H U NIEPECTPOIKa YIIIEPOIHOIO CKENeTa
Kak cuHTeTndeckue metonbl. Pacmerenne npocteix C—C cBszeit. JlecTpykuus
kapOokcuibHOI rpynmsl. [leperpynnuposka baitepa-Bumurepa. Ilepuonarnoe

pacuieruienne 1,2-rmukoneit (peakuust Manarnpazna). Pacmennenne C=C-csi3ei.
CuHTE3 F0BEHWIBHOTO ropMoHa 1o Kopu. CuHTeTHYECKMI TOTEHIA PEAKIIAN

paCUICIUICHNS YIIIEPOJ — YIVIEPOIHBIX CBSI3EH.

13-14

Bsanmonpespaiienre GyHKINOHATIBHBIX TpyI. [ToHsTHE «(yHKIMOHATBHAS
rpymnna». YpoBHH OKUCICHHS yIiiepoaHoro neHTpa. Kinaccudukarms
(YHKIMOHAIBHBIX TPYII U UX B3auMoIlpeBpalleHuil. M3zoruncuueckue
TpaHchopmari. CHHTeTHYeCKasi 3KBUBAJICHTHOCTh (DYHKIIMOHATIBHBIX TPYIIT
OTHOTO YpOBHsI oKucieHus. M3oruncuueckue TpanchopManuu MpOou3BOIHBIX
MEPBOT0 YPOBHS OKUCJIEHUS. | alOreHIpon3BOIHbIE, CIUPTHI U aJIKeHBI. Peaknus
ATmensi, MEXaH!u3M peakuuu. M3oruncuueckue TpanchopMaluy MpOU3BOIHBIX
BTOPOTO YPOBHS OKHCIIEHUS. ATKMHBI, KApOOHUIIBHBIE COCTUHEHHUS, TUCHBI,
AIIOKCUIB, 1,2-M3aMelleHHbIe U aJlJIWIbHBIE TPOU3BOAHBIE. M30rHncuyeckre
TpaHchopMaIiK IPOU3BOIHBIX TPETHETO YPOBHA OKucieHus. KapOboHoBbIe
KHUCJIOThI, FAJIOT€HAHTUJIPHUIbl, HUTPUJIBL, IPONIAPTUIIOBBIE CIIUPTHI, €EHUHBI.

CHHTEeTUYECKas SKBUBAJICHTHOCTD Kap6OHOBBIX KHCJIOT U UX ITPOU3BOAHLbIX.




Peakiuy amuinpoBaHust HyKJI€O(QHIOB rajioreHaHruapuaamu. CuuTes u
MpuMeHeHne eHNHOB (peakius PaBopcKoro).

15

Hewnzoruncuueckue Tpanchopmannu GpyHKIHOHATBHBIX TPyII. BoccTanoBnenue
OpPraHUYEeCKUX COeNUHEHNN. BoCCcTaHOBIEHNE TPOMHOM U JBOMHOM CBSI3H,
KkapOOHWIBHOH rpyniel, o bepuy. BoccranoBuTenbHOE paciierieHne CI0KHbBIX
hupoB. OKuCIeHHE OpraHNYeCcKUX coennHeHu. OKUCIUTENbHBIE PeareHTHI.
OKHUCIIeHHE TUOKCUOM CeJeHa. DTOKCUIMPOBAHUE. IIUC-] UAPOKCUINPOBAHUE
ankeHoB. Pacmierenue 1,2-11onoB. O30H0IU3 ankeHoB. OKHUCIEHHE CIIUPTOB.
B3anMonpeBpaiieHne GyHKIIMOHATBHBIX TPYII KaK CTPATETHUECKU METOT B
noHOM cuHTe3e. CHHTEe3 aCKOPOMHOBOM KUCIOTHI 3 D-TITIOKO3bI; CUHTE3
[MMKJIOOKTaTeTpacHa (mo Bunbmrerrepy).

16

CeneKkTUBHOCTh OpraHnyeckux peakiuil. Knaccudukanus npodiem
cenekTUBHOCTH. [TociienoBarenbHble, apaienbHbIe U IOCIE10BaTEIbHO-
napajJlesIbHble PEaKIUU. YIIPABICHHUE CEJIEKTUBHOCTBIO peakiuid. Beioop
MOAXOMALINX YCIOBUI MPOBEACHUS peaKLiH, BEIOOpP CEIEKTUBHOTO peareHTa.
CenexkTUBHAs aKTHUBAlMS albTEPHATUBHBIX PEAKIIMOHHBIX [IEHTPOB CyOCTpaTa.

17

Perpocunrernyeckuii ananus no Kopu. CuHTe3 TMHENHHBIN U KOHBEPTEHTHBIH,
Oopbba ¢ «apupmMeTHn4ecKuM JeMOHOM». OCHOBHBIE TIOHATHSI PETPOCUHTETHYECKO-
ro aHanu3a: (MOJEKYJsIpHAs CIIOKHOCTB, 1eeBas mojekyna (TM), Tpancdopm
(TY), nepeBo cunTe3a). Tunsl TpancdopmoB. IIpencraBieHns 0 CHHTOHAX.
Knaccudukarus cuaToHOB. J[OHOpHBIE U aKIIENTOPHBIE CHHTOHBI.
M30CTpyKTypHBIE CHHTOHBI 0OpaTHON MOJISIPHOCTH.

18-19

10

Tunel cTpaTernii B opranndeckoM cuuTese. CTpareruu 6a3upyromuecs Ha
TpaHchopMmax, TOMONOTHUH, (PYHKIIMOHATBHBIX IpyMax, O guHr-010Kax" .
KackagHble peakiuy B OpraHm4eckoM cuHTe3e. CHHTE3 IporecTepoHa o
J[>KOHCOHY.

20-21

11

3amuTa GYHKIMOHATBHBIX TPYNI. BBeIeHNE U CHITHE 3alIUTHON TPy, 3aluTa
AIeTUIICHOBBIX U apomaTuueckux CH-cBsi3eii. 3ammTHbIe HUTPO-, aMUHO-,
KapOOKCHIIbHAS U CYTb(OrpyNIbl. 3alIiUTa aMUHOTPYIII. AIMIbHAS, PTaTUMIHAS,
ypeTaHOBas 3allUTHbIE IPYIIIbl. 3alUTHBIE TPYIIEI 0OBEMHOTO TUIA. 3allUTa
TPETUYHOTO aTOMa a30Ta. 3allluTa TMAPOKCHIBbHBIX rpymil. [lonydenue npocThix
h(hUpOB, arleTanei, KeTaneu, CIOKHBIX Y(QUPOB. 3aKUTa TITUKOJIBHBIX CHCTEM.
3amuTa TUAPOKCUIIBHBIX TPy (PeHOIO0B. 3anmTa KapOOHUIBHON TPYTIITHL.
AlLleTaji U KeTaju, MOJIyTHO-, TUTHOALIETaI! U TUTHOKETAI!, OKCUMBIL,
TUITMaHBUHIIBHBIE POU3BOAHBIC. 3alUTa KAPOOKCUIBHOM TPYTIIIHI.
JrepuduKanus KapOOHOBBIX KHCIOT. YaleHHe CI0KHOA(UPHBIX FPpyMIl. 3aluTa
YIJIEpOA-YIIEPOAHBIX KPaTHBIX CBsi3ei. CTparernueckue JTMHUU IPU
MCIIOJIb30BaHUM 3aIUTHBIX TPYyIIL. [IpuHIUN «OpTOrOHAIBLHON CTAOUIBHOCTID U
«MOIYJTUPOBAHHOW TaOUITEHOCTHY.
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12

OO011as XapakTepucTHKa peTpoHOB. [1oHbIE M YaCTUYHBIE PETPOHBI.
Knaccudukanus, ocHoBaHHas! Ha (PyHKIIMOHATILHOCTH (MOHO- U
Ou¢dyHKIMOHATBHBIE peTPOHbI). [IpuMepbl MOHO(MYHKIIMOHATIBHBIX PETPOHOB.
AHanu3 perpoHoB I-ro tuna. 1,1-, 1,2- u 1,3-perponsl. Ananu3z perpoHos II-ro
tumna. 1,4-, 1,5- u 1,6-peTpoHsl.

23-24

13

HJ'IaHI/IPOBaHI/IC MHOFOCT&Z[PI?IHBIX CHHTC30B. I[epeBo CHHTCTHYCCKHUX
HHTCPMCANATOB B CHUHTE3€C CJIOKHBIX OPTaHUYCCKUX MOJICKYIJI. Ilonuei cuHTE3
TpaHC—XpHBaHTeMOBOﬁ KHCJIOTBI, MOPCKHX aJIKAJIONAOB I'PYIIIIbI (baCKaHJ'II/ISI/IHa,

BUTAMUHA A.

5.2. IIpakTHyeckue 3aHATUS, CEMUHAPBI

Ne
3aHATHA

Ne

paszzienal

HanmenoBanwne nim KpaTKO€ COACPKAHUC MPAKTUICCKOIO 3aHATHA, CCMUHApa

Koi-
BO
4acoB




122 1 OCHOBHBIE TIOHATHUSL OPTrAHUYECKOTO CUHTE3a. JTalbl CUHTE3A. 4
TepmoanHaMuyeckas U KUHETHYECKAs TOIYCTUMOCTh CHHTETUYECKON PEeaKIIH.
3-5 2 |MeTtajutoopraHM4ecKuil Karain3. Peakunu Kpocc-coueTaHusl U METaTe3uca. 6
6-8 3 KapOoHuIbHbIE COETUHEHMSI B PEAKIIUAX COOPKH YITIEPOI—YIIEPOIHOM CBSI3U. 6
Konpencanuu.
9-10 4 MeToabl Co3JaHus KPaTHBIX YIIEepOoA—yIIepoaAHbIX cBsaseil. [Ipucoennnenue 4
HYKJI€O(UIIOB 110 KPATHBIM CBSI3SIM.
11-12 5 CuHHTe3 HIMKINYECKUX CTPYKTYp. Peakiuu nukinonpucoenuuenus. TemruiaTHbii 4
CUHTE3.
13-14 5 OObIYHBIE METO/IBI CO3AHUS YITIEPOI—YITIEPOIHOMN CBA3H AlIUKINYECKOW XUMHUH 4
[IPUMEHNUTEIBHO K HUKINYECKUM CTPYKTYpaMm.
15-16 6 Pacmeruienne C—C cBsizel U neperpynnupoBKU yIIIEPOAHOIO CKEJIETA. 4
KontponbHas pabora Nel.
17-19 7 BsanMomnpespamierns GyHKIMOHAIBHBIX TpyI. M3oruncudeckue 6
TpaHchopmarum.
2021 7 B3aumornpespaiienus: GyHKIHMOHAIBHBIX rpynn. Henzoruncuueckue 4
Tpanchopmanyu. YacTHUHbIE CHHTE3HI.

22 8  |CenexkTUBHOCTh OPraHUYECKUX peaKnii 2
23-24 9  |OcHOBHBIE MOHATHUS PETPOCUHTETHUECKOro aHanu3a. KonrposnbHas padora Ne 2. 4
25-26 10 (Tumsl cTpareruii B peTpOCUHTETUUECKOM aHaJIU3E. 4
27-28 11 [3ammTHBIE TPYNIIBI B OPraHMYE€CKOM CUHTE3E. 4

29 12 |budyHKIIMOHATBHBIE PETPOHBI 1-T0O U 2-T0 TUMA. 2
30-32 13 PeTpocuHTETHUECKHIT aHATIM3 U TIOJIHBIA CUHTE3 CIIOKHBIX OPTraHUYECKUX 6

MOJIEKYJI.
5.3. JIaboparopHbie padoThI

Ne Ne y Koa-

sansmuspasena HaunmeHoBaHMe WK KpaTKOe cosiepkaHue J1abopaTropHON paboThI BO
4acoB
1 1 Texamka 6e3omacHocTH. CIIOCOOBI BRIICIICHUS U OYMCTKH BEIIeCTB. JlekaHTaIns, 6
MeperoHka, GuIbTpanus, NepeKprucTaUIN3aIys.
) 1 Onpenenenne TemMnepaTypsl IUIABIEHUS U IT0KA3aTENs IPEJIOMIICHUS BEIIECTB. 6
AHann3 opraandeckux coenuHeHnil. UK-cnexrpockonus.
3 3 |CnoxHodupHas konaeHcanus Kisiizena. CHHTE3 alleTOyKCyCHOTO dupa. 6
4 7 M3orncuueckue TpanchopMaluy MPOU3BOAHBIX 1T0 YPOBHS OKUCIIEHUS. 6
[lomydyeHre opraHuiaragoreH|uI0B U3 COOTBETCTBYIONIUX CIIUPTOB.
5 7 Hewnzoruncuyeckue Tpancpopmaiy Mpou3BOAHBIX Pa3IUUHbIX YPOBHEN 6
OKHCcIIeHUs. BoccTaHOBHUTENbHbIE U OKHCIUTEIbHBIE TpaHc(hopMalu cyocTpara.
6 13 MHorocTanuitasie cunTe3bl. Ctaaus 1. M3oruncuyeckue Tpanchopmaryu. 6
Peakuust arepudukanuu. CuHTe3 0eH301HOITUIIOBOTO 3dupa.
7 13 MHuorocrtaauiinsle cunTe3bl. Cragus 2. Cunres peaktusa [ punbspa - 6
(heHnIMarauiopomua.
] 13 MHuorocrtanuiinbie cuaTe3bl. Ctanus 3. CunTte3 TpudeHmkapOnHona 6
B3aMMOJICHCTBHEM OCH30MHOTOITHIOBOTO d(rpa ¢ PeHUIMATHHIHOPOMUIOM.
5.4. CamocrosiTesqibHasi padoTa CTyIeHTA
Beinonnenne CPC
Crucoxk nureparypsl (¢ ykazaHUEM Kon-
[TonBun CPC pa3zenos, aB, CTpaHuIl) / cchuika Ha  [CeMmecTp| BO
pecypc JacoB




[lonroroBka K 3K3aMeHy

B. Cmur, A. boukos, P. Keiinn
Oprannueckuii cuHTe3. Hayka u HICKycCTBO.
- M.: Mup, 2001. - C. 13-281. B.A. Cmur,
A.J. JuneMan OCHOBBI COBPEMEHHOTO
OpraHM4YeCcKOro cuHresa. - M.: bunom.
JlaGopatopus 3nanwmii, 2015. - C. 7-414.
Jlacno, I1. JIornka opraHu4eCcKoro CUHTE3a
T. 1 TeopeTnueckue npeacTaBieHUs U
OCHOBHBIE (akThl. - M.: Mup, 1998. - C. 8-
118. JIacno, I1. Jloruka opraHM4ecKoro
cunresa T. 2 [Ipumeps! 1 WUTIOCTpaLUy. -
M.: Mup, 1998. - C. 7-88
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[ToaroToBKa OTYETOB 110 JTAOOPATOPHBIM
pabotam

[[TapyTtun, B. B. Xumns
HIIEMEHTOOPraHUYECKUX coequHeHni Tekct
y4eb. mocobwue s 1abd. paboT mo
HanpasineHusm 040401 u 040301 B. B.
[[TapyTun, O. K. IllapyTuna, B. C.
CenuypuH ; Ox.-Ypain. roc. yu-1, Kad. Opr.
xumus ; FOYpI'Y. - YensiOunck:
W3narensckuii Lentp FOYpI'Y, 2014. - 77,
[1] c. un. anextpoH. Bepcus ['utuc, C. C.
[TpakTUKyM MO OPraHUYECKON XUMHH.
Oprannueckuii cuate3 Yueb. mocodue amus
HEXMM. CIIell. By30B. - M.: Beicias mkoua,
1991. - 303 c. ui.

7,5

[ToaroToBKa OTYETOB 110 JTAOOPATOPHBIM
pabotam

[[TapyTtun, B. B. Xumns
DIIEMEHTOOPraHNYECKUX coeMHeHnH Teker
yue0. mocobue /i 1ad. pabot mo
HanpasineHusm 040401 u 040301 B. B.
[HapyTtun, O. K. [lapytuna, B. C.
CenuypuH ; Ox.-Ypai. roc. yu-1, Kad. Opr.
xumust ; OYpI'Y. - YensaOuHck:
W3narensckuii Lentp FOYpI'Y, 2014. - 77,
[1] c. un. anextpoH. Bepcus ['utuc, C. C.

[ IpakTKyM [0 OPraHN4eCKON XUMHUHU.
Oprannueckuii cuates Yueb. nocodue amus
HEXMM. CIIell. By30B. - M.: Beicias mkoua,
1991. - 303 c. ui.

[TonroroBKa K KOHTPOJILHOM paboTe.

B. Cmur, A. boukos, P. Keiinn
Oprannueckuii cuHTe3. Hayka u HICKyCCTBO.
- M.: Mup, 2001. - C. 289-362. B.A. Cmur,
A.Jl. Junemad OCHOBBI COBPEMEHHOTO
OpPraHU4eCKOro cuHTe3a. - M.: bunom.
JlaGopatopus 3nanwmii, 2015. - C. 561-600,
683-731. Jlacno, I1. Jloruka opraHu4ecKoro
cunte3a T. 1 Teopernueckue npeacTaBieHus
1 OCHOBHBIE (pakThl. - M.: Mup, 1998. - C.
119-223. JIacno, I1. Jloruka opraHu4ecKkoro
cunre3a T. 2 [Ipumeps! 1 WUTIOCTpaLIUK. -
M.: Mup, 1998. - C. 89-196.

[TonroroBka K KOHTPOJILHOM paboTe.

B. Cmut, A. boukos, P. Ketinn
Oprannueckuit cuntes. Hayka u uckyccTso.
- M.: Mup, 2001. - C. 13-281. B.A. Cmur,
A.Jl. Innbman OCHOBBI COBPEMEHHOTO
OpPraHM4eCcKoro cuHte3a. - M.: bunom.
JlaGoparopus 3Hanmid, 2015. - C. 7-414.

5,5




Jlacno, I1. JIornka opraHu4eCcKoro CUHTE3a
T. 1 TeopeTnueckue npeacTaBieHUs U
OCHOBHBIE (akThl. - M.: Mup, 1998. - C. 8-
118. JIacno, I1. Jloruka opraHM4eCcKoro
cunresa T. 2 [Ipumeps! 1 WUTIOCTpaLUy. -
M.: Mup, 1998. - C. 7-88

[TonroToBka u 3amura pedeparon Mo
3aJJaHHON TEME

B. Cmur, A. boukog, P. Keitrn
Opranndeckuil cunres. Hayka u uckyccrso.
- M.: Mup, 2001. - C. 289-362. B.A. Cwmur,
A.Jl. {uneman OCHOBBI COBPEMEHHOTO
OpPraHU4eCcKoOro cuHTe3a. - M.: bunom.
JlaGoparopus 3Hanui, 2015. - C. 561-600,
683-731. Jlacno, I1. Jlornka opraHu4eckoro
cunres3a T. 1 TeopeTnueckue npencraBaeHUs
1 0OCHOBHBIE (pakThl. - M.: Mup, 1998. - C.
119-223. Jlacno, I1. Jlornka opraHu4€cKoro
cuntesa T. 2 [Ipumepsl 1 WILTIOCTpaLUN. -
M.: Mup, 1998. - C. 89-196.

[lonroroBka K MpakTUYECKUM U
CEMHUHAPCKUM 3aHATHAM

B.A. Cmut, A 1. luneman OCHOBBI
COBPEMEHHOTI0 OPraHMYeCKOro CUHTE3A. -
M.: bunom. JIaboparopust 3Hanuii, 2015. -
C. 415-442, Jlacno, I1. JIoruka
opranuueckoro cunresa T. 1 Teopernueckue
[IPEICTABICHUS U OCHOBHBIE (PaKThL. - M.:
Mup, 1998. - C. 75-94. Jlacno, II. Jloruka
opranuueckoro cunresa T. 2 [Ipumeps! u
wuttoctpauu. - M.: Mup, 1998. - C. 46-50.
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[TonroToBka u 3amura pedeparon Mo
3aJaHHOU TEME

B. Cmut, A. boukos, P. Ketinn
Oprannueckuit cuntes. Hayka u uckyccrso.
- M.: Mup, 2001. - C. 13-281. B.A. Cmur,
A.Jl. Iuneman OCHOBBI COBPEMEHHOTO
OpPraHM4eCcKoro cuHtesa. - M.: bunom.
Jlaboparopus 3nanuit, 2015. - C. 7-414.
Jlacno, I1. Jloruka opraHu4ecKoro CHHTE3a
T. 1 TeopeTuueckue npeacTaBIeHUs U
OCHOBHBIE (akThl. - M.: Mup, 1998. - C. 8-
118. Jlacno, I1. Jloruka opraHu4ecKoro
cunre3a T. 2 [Ipumepsl 1 WILTIOCTpaALIUH. -
M.: Mup, 1998. - C. 7-88

[lonroroBka K 3K3aMeHy

B. Cmur, A. boukos, P. Keiimnn
Oprannueckuii cuHTe3. Hayka u HICKycCTBO.
- M.: Mup, 2001. - C. 289-362. B.A. Cwmur,
A.J. JunaeMan OCHOBBI COBPEMEHHOTO
OpraHn4Y€eCcKOro cuHresa. - M.: bunom.
JlaGopatopus 3Hanwmii, 2015. - C. 561-600,
683-731. Jlacno, I1. Jlornka opraHu4eckoro
cunre3a T. 1 TeopeTnueckue npeacraBieHus
1 OCHOBHBIE (pakThl. - M.: Mup, 1998. - C.
119-223. Jlacno, I1. Jloruka opraHn4eCcKoro
cunresa T. 2 [Ipumeps! 1 WUTIOCTpaLUy. -
M.: Mup, 1998. - C. 89-196.
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IloaroTroBka K MMPAKTUYCCKUM U
CEMHHAPCKUM 3aHATUAM

B. Cmur, A. boukog, P. Keitrn
Oprannueckuii cunte3. Hayka u uckyccrso.
- M.: Mup, 2001. - C. 289-362. B.A. Cmur,

A.J[. lntbMan OCHOBBI COBPEMEHHOTO

21




OpraHn4Y€eCcKoro cuHresa. - M.: bunom.
JlaGopatopus 3nanwmii, 2015. - C. 561-600,
683-731. Jlacno, I1. Jlornka opraHu4eckoro
cunre3a T. 1 TeopeTnueckue npeacraBieHus
1 OCHOBHBIE (pakThl. - M.: Mup, 1998. - C.
119-223. Jlacno, I1. Jloruka opraHM4€CcKOro
cunresa T. 2 [Ipumeps! 1 WUTIOCTpaLUy. -
M.: Mup, 1998. - C. 89-196.

[lonroToBka u 3amiuTa KypcoBOi paboThI

K.C. Nicolaou, E.J. Sorensen Classics in
total synthesis 1996 P. 1-784. K.C. Nicolaou,
S.A. Snyder Classics in Total Synthesis II
2003 P. 1-618.
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6. DoHJ OLIEHOYHBIX CPEACTB IJId IPOBCACHUA TCKYIIECIro KOHTPOJIA YCIIEBACMOCTH,

NMPOMEKYTOYHOM aTTecTAllUN

KonTponb kauecTBa 0CBOEHUS 00pa30BaTEIbHON NPOrpaMMbl OCYILECTBIISETCS B
cootBeTcTBUH ¢ [lonoxennem o 6aNIbHO-PEUTUHTOBOM CUCTEME OILIECHUBAHUS PE3YIbTATOB

y4eOHOH JeSITeIbHOCTH 00y4arOIINXCS.

6.1. KonTpoabsusie meponpusitus (KM)

Ha3zsanue
KOHTPOJIBHOTO
MEPOTIPUSITHS

Ne | Ce-
KM|mectp

Bun
KOHTPOJIS

Bec

Makc.
Oan

[Topsimox HauKcIeHus: 6AIOB

Yun-
THIBA-
eTCs B
ITA

1
Texymmii
KOHTPOJIb

meraresuca"

[Tucemennslii onpoc Ne

"MeraninoopranuuecKkui
katanus. Peakiuun
KpOCC-COYETaHUs U

0,1

[IncbMEHHBINM OIIPOC MPOBOIUTCS
B KOHIIE ITPAKTHYECKOTO 3aHITHS B
TeueHre 30 MuHyT. CTyieHT
OTBEYACT Ha JBa TEOPETUUECKUX
BOIIPOCA U3 OOIIETO MepeyHs
BOIPOCOB pa3OUpaeMbIX B X0
[IPAKTUUECKUX 3aHATUN U pelIaeT
OJIHY MPAKTHUECKYIO 3a/1auy,
MPAaBUJIbHBIN OTBET HA KAXKJIBINA U3
TEOPETUUECKUX BOMIPOCOB U
[IPABUJIBHOE pELICHHE
MPaKTHYECKOH 3a1a4u
oleHUBacTCs B 2 Oajia, utro 6
0aJIoB.

Kputepun olleHUBaHUS KaXA0r0
TEOPETUUECKOTO BOMPOCa:

2 Gaia - MOJHBIA U
MCUEPIBIBAIONINI OTBET Ha
BOIIPOC;

1 6amnn - omuOKK B OTBETE Ha
BOIIPOC;

(0 GanIoB - HEBEPHBIN OTBET HA
TEOPETUYECKHUNA BOIIPOC WIH
OTCYTCTBHUE OTBETA.

Kpurepuu oneHuBaHus
MPAKTHYECKOM 3a1a4Hu:

2 Gana - mpakTHYECKas 3a/1a4a
peleHa;

1 6asu - ormmOKHU B peIICHUH

OK3aMCH|




[MPAKTUYECKOM 3a/1a4U;

0 GanoB - mpakTHUecKas 3aja4ya
PCIICHAa HCIIPABUIIBHO HUJIN
pEIIEHNE OTCYTCTBYET.

[Tucemennslit onpoc Ne
2 "KapOoHWIIbHBIE

[[1CbMEHHBIN OMPOC MPOBOAUTCSA
B KOHIIE ITPAKTHUYECKOTO 3aHSITHSI B
teueHue 20-30 munyT. CTyneHT
OTBEYAET HAa TEOPETUUECKUI
BOITPOC U3 OOIIETO MEPEeUHs
BOIIPOCOB pa30MpPaEMbIX B XO/I€
MPAKTUYECKUX 3aHATUHN U perIaeTr
1B€ IPAaKTUYECKHE 3a/1a4H,
MIpaBUJIBbHBIN OTBET Ha
TEOPETUUECKUN BOIIPOC U
[IPaBUJIbHOE PEIICHNE KAXKJI0N
[IPAKTHUYECKOH 3a1a49U
OlLlcHMBAaeTCd B 2 0ajnia, Bcero 6
0aoB.

Kpurepuu onieHMBaHusA
TEOPETUYECKOIO BOIIPOCa:

Texymwmii |coequneHns B peakuusx 0,1 2 Oajuia - IOJIHBIA U DK3aMeH
KOHTPOJIb cOOpKH yriepoa— ’ .
N MCUEPIIBIBAIOIINIA OTBET Ha
Konnencarun" BOTpoc;
1 Gamn - ommOKK B OTBETE Ha
BOITPOC;
(0 GaJI0B - HEBEPHBIHM OTBET HA
TEOPETUYECKUNA BOITPOC WIH
OTCYTCTBHE OTBETA.
Kpurepun onieHMBaHUS KaKI0U
MPaKTUYECKOH 3a]1aui:
2 Oanuia - mpakTU4ecKas 3ajada
pelieHa;
1 6ann - omuOKU B pelIeHuu
MpaKTUYECKOM 3a1auu;
(0 GanyoB - MpakTUYECKas 3aada
pelrieHa HempaBUIbHO WU
PEIICHUE OTCYTCTBYET.
ITuceMennsIit onpoc Ne
Texymii 3 "MeTonpl CO3IaHusA [Topsimok Ha‘{vI/ICJ'IeHI/I}I OaiuioB
KOHTPOITh YIIEPOJI-yIIEPOIHBIX 0,1 AQHAJIOTUYHBIN KOHTPOJILHOMY PK3aMEH
CBSI3€H B alIMKIINYECKUX MeponpusTHIO 1.
CTpyKTypax"
[TuceMenHsIit onpoc Ne
4 "MeTtonapl coO3IaHus
Texymuii YIIEPOI—yIIIEPOJHON [Topsiiok Ha'THCIICHHS 0aJoB
KOHTPOITh CBSI3M MIPUMEHUTENHHO K| 0,1 QHAJOTMYHBI KOHTPOJIEHOMY PK3aMeH
UKJINYECKUM MeponpusTHio 1.
CTpyKTypam. Peakiiuu
UKJIONPUCOETUHEHUS"
[TucemennsIit onpoc Ne
Texymuii 5 "Uszoruncuueckue [Topsimok Ha‘IUI/ICJ'IeHI/ISI OasIoB
KOHTPOID TpaHchopmamu 0,1 QHAJIOTUYHBIN KOHTPOJIIBHOMY DK3aMEH
(GYHKIIMOHAIBHBIX MEpOTpUITHIO 1.
rpymm"
Texymmii KontponwHas padora |0,15 KoHTponpHas paboTa COCTOUT U3 |PK3aMeH




KOHTPOJIb

ATy 3a1annil. Kaxaoe 3aganue
OILICHUBACTCS B OJMH 0aJUI, €CIIN
OTBCTHI HA 3aJaHU KOHTpOJ’IBHOfI
PabOTHI HE MPECTABICHBI
cTyaeHT noxydaer 0 6amios.

Texymmii
KOHTPOJIb

IIpoBepka 0TYETOB 1O
n1abopaTopHBIM paboTam

0,15

12

B Teuenne cemecTpa HEOOXOUMO
BBITIOJIHUTH 4 J1a00OpaTOpHbBIS
pabotsl. [lepen Hauamom
mabopaTOpHOU pabOTHI CTYIEHTHI
TOJKHBI TIOTYYUTh TOMYCK K
paboTe, ToKa3aTh
peaBapUTEIHLHO O()OPMIIEHHYIO
paboTy, OOBSICHUTH MOPSIOK U
CYIITHOCTbH BBITIOTHSAEMOM PabOTHI.
be3 nomycka BBITOTHEHUE pabOThI
HeBO3MOXKHO. [1o pesynbratam
MPOJICTTAHHONU PaObOThI
COCTaBIISICTCS MMUCbMEHHBIA OTYET
0 1aboparopHoi padoTe. 3anuTa
OTYeTa MPOBOAUTCS B BHJIE OTBETA
Ha BOIPOCHI TI0 TEME
mabopaTopHON pabOThI, YCTHOTO
00BSICHEHHS ITOJTyICHHBIX
pE3yIbTaTOB U OTBETOB HA
KOHTPOJIbHBIE BOTIPOCHI. Kaxmas
nmaboparopHasi pabota
olieHUBaeTcs B 3 Oasuia
(MakcumyM 12 6amioB 3a 4eThIpe
PabOThI), U3 KOTOPBIX OWH 0ajuT
CTYJCHT MOJyYaeT 3a JIOMyCK K
paboTe, OJIMH 3a MPaBUILHOE
BBITIOJTHEHHUE YKCIIEPUMEHTA U
OJIVH 32 3aIlIUTy OTYETa MO
nmaboparopHoii padore.

OT4eTsl M0 1a00paTOPHBIM
paboTaM HEOOXOIUMO 3AIIUTUTD
10 KOHIIA TTOCJIeTHEeH yueOHOH
HEJIeJI B CEMECTpe.

OK3aMCH|

Texymumii
KOHTPOJIb

[ToaroroBka u 3amura
pedeparor

0,2

[TpoBepka pedeparos
MPEToaBaTeNIeM OCYIIECTBIISIETCS
BO BHEAYJUTOPHOE BpEMs.
Pedepar onenuBaeTcst UICXOAS U3
CJIEAYIOUINX KPUTEPUEB:

1. HoBu3Ha pedepupoBaHHOTO
TeKcTa (MakcuMyM 2 Oainna);

2. CreneHb pacKpbITHSI CyIIIHOCTH
npoOnemMsl (MakcuMyM 2 Oaja);
3. Cobmtonenue TpeboBaHUMN K
0(OpMIIEHHIO U TPAMOTHOCTD
(MakcumyM 2 Gaina).

Bcero 6 6annos.

[To marepuanam pedepara
CTYJEHT TOTOBHUT MIPE3EHTALIUIO U
BBICTYIIAET C JOKJIAJIOM IO TEME
pedepara Ha IPaAKTHYECKOM

3aHATUU B TeueHue 10-15 MuHyT.

OK3aMCH




3a MOAroTOBKY NPE3EHTALMH U
BBICTYIIJICHHE CTYJCHT TOTy4aeT
MakcuMyM 2 Gania. Mtoro
CyMMapHO 8 0aJIoB.
MakcuMmaibHble 2 Oania 3a
Ka)XKIbIid U3 KPUTEPHUEB CTYJCHT
MOJTy4aeT IPU OTCYTCTBHH
3ameuaHuid, 1 6aI npu HaATUIUHU
oIIMOOK U 3amMedanuii, 0 0amioB B
CJIydae CyIIeCTBEHHBIX
3aMedaHui, rpyObIX OMNOOK MK
OTCYTCTBUS MaTepuaa s
OLICHUBAHUS KPUTEPHS
MpernoaBaTesieM.

[IpomexxyTouHast aTTeCTaIUS
(9K3aMeH) MMPOBOAUTCS TIO
OniteTaM, BKJIFOYAIOIIUM JIBa
TEOPETHUUYECKUX BOMPOCA U
MPaKTUYECKYI0 3a1auy. Kaxabiit
U3 TpeX BOMPOCOB Ouiera
OLICHUBAETCS MAKCUMYM B 2
Oasta, Bcero 6 0ajioB.
Kpurtepuu onieHUBaHUS KaXKI0TO
TEOPETHUUECKOTO BOIIPOCaA:

2 Oamta - TTOTHBIN 1
MCUEPIIBIBAIOIINNA OTBET Ha

[Tpome- BOITPOC OuyieTa;
9 JKyTOUHAas OK3ameH - 1 6amn - ormMOKU B OTBETE Ha DK3aMEH
aTTecTanus BOITPOC OuyieTa;
(0 GaJI0B - HEBEPHBIHM OTBET HA
TEOPETUYECKHUNA BOITPOC WIH
OTCYTCTBHUE OTBETA.
Kpurepuu onieHMBaHuUsA
[IPAKTUYECKOM 3a1a4u:
2 Ganuia - mpakTU4ecKas 3ajada
pEIlIeHa;
1 6ann - omMOKU B pelIeHuU
[IPAKTUYECKOH 3a1a4H;
0 GanoB - mpakTHUYecKas 3a7a4ya
pElIeHa HENPABUIILHO WU
pelIeHre OTCYTCTBYET.
ITuceMennsIil onpoc Ne
6 "B3auMmornpeBpalieHus
. PEEp [Topsinok HauMcaeHus 6aIoB
Texymuii (YHKIIMOHATIBHBIX .
10 0,1 QHAJIOTUYHBIN KOHTPOJIILHOMY DK3aMEH
KOHTPOJIb rpym.
MEpOMpUATHIO 1.
Hewusoruncuueckue
Tpanchopmarmu"
[Tucemennslit onpoc No
. " [Topsimok HavMCIeHUs O6AIITIOB
Texymmii | 7 "OCHOBHbIE TOHITHS N
11 0,1 AQHAJIOTUYHBIM KOHTPOJIBHOMY DK3aMEH
KOHTPOJIb | PETPOCHUHTETUYECKOTO
" MEpONPHUATHIO 1.
aHaJIM3a
. [Topsimok HaYKCIIEHUs 0ATIOB
Texymmii KonTponbHas pabota .
12 0,2 AQHAJIOTUYHBIN KOHTPOJIBHOMY PK3aMeH
KOHTPOJIb Ne2
MEPOIPUSTHIO 6.
13 Texynmii | [IuceMeHHBIN onpoc Ne | 0,1 [Topsiiok HauKMCIeHUs 6AJIOB DK3aMEH




KOHTPOJIb

8 "Tunel cTpareruii B
p
PETPOCUHTETHIECKOM
agaimse"

QHAJIOTUYHBIN KOHTPOJIIBHOMY
MEpOIpUATHIO 1.

14

Texymuit
KOHTPOJIb

[Tucemennslit onpoc Ne
9 "3amuTHBIE TPyIIIBI B
OpPraHUYECKOM CHUHTE3E"

0,1

[Topsinok HauKcaeHus 6aIoB
QHAJIOTMYHBIM KOHTPOJILHOMY
MEPOIPUSTHIO 1.

ODK3aMCH

15

Texymmii
KOHTPOJIb

[TucemenHsiit onpoc Ne
10
"bu¢yHKkuroHaIbHBIE
peTpoHsb!I"

0,1

[Topsimok HauKcneHus: 6amioB
QHAJIOTUYHBIN KOHTPOJIILHOMY
MEpOIPUATHIO 2.

OK3aMCH|

16

Texymmii
KOHTPOJIb

IToxroroBska u 3amura
pedeparor

0,15

[IpoBepka pedeparton
MPEIoaBaTeNIeM OCYIIECTBIIIETCS
BO BHEAYJAUTOPHOE BPEMSI.
[Topsiiok HaYKMCIICHUST OATUIOB
QHAJIOTHYHBIA KOHTPOJIEHOMY
MEpOIPUATHIO 8.

OK3aMCH|

17

Texymmii
KOHTPOJIb

IIpoBepka OTYETOB MO
1a0opaTopHBIM paboTam

12

[Topsimok HauKcneHus: 6amioB
QHAJIOTUYHBIN KOHTPOJIILHOMY
MEpOIPUATHIO 7.

OK3aMCH|

18

Kypcosas
paboTa/mpoeKT

Kypcogas pabora no
OpraHYECKOMY CHUHTE3Y

[IpoBepka KypcoBBIX paboT
MpernojaBaTesieM OCyIECTBIISETCS
BO BHEAYJUTOPHOE BPEMsI.
KputepusaMu oLieHKH KypcOBO
PaOOTHI SIBJISIIOTCS: TIOJTHOTA
PACKpBITUSI BLIOPAHHOUN TEMBI,
COOTBETCTBUE CTPYKTYPHI
KypcoBO# paboThI TpeOOBaHUSIM,
MIOJTHOTA U3JIOKEHHUS MaTepraa B
MpPE3eHTAH U BBICTYIUICHUH,
000CHOBaHHOCTH BbIOOpa
MCTOYHHUKOB JINTEPATYPHI,
coOmroieHus TpeOOBaHU K
o(opMIIeHHIO KypCOBOil paboTBHI.
5 6aIOB — BBHITIOJTHEHKI BCE
TpeOOBaHUS K HAITMCAHUIO
KypCOBOM pabOTHI 1
npe3eHTanuu: 0003HaYeHa
mpoOiemMa u 000CHOBaHa €€
AKTYaJbHOCTb; CJeNIaH aHaAJIN3
Pa3INIHBIX TIOAXOIOB K CHHTE3Y
paccMaTpuBaeMOi MOJIEKYJIbI;
TEMa PacKpbITa MOJTHOCTHIO,
BBIIEPKaH 00BEM,
c(hopMyTupOBaHbI BHIBOIBL;
coOoIeHbI TPeOOBaHUS K
0(hOpMITICHHUIO;

4 — ocHOBHBIE TpeOOBaHHUS K
KypCOBOM paboTe BHITIOJHEHBI, HO
[pU 3TOM JONYILICHbI HETOUETHI.
B gacTHOCTH, IMEIOTCS
HETOYHOCTHU B M3JIOKEHUU
MarepHasa; OTCyTCTBYET
JIOrMYecKasi ociIeJ0BaTeIbHOCTh
B CY)KIICHHSIX; HE BBIIEpIKaH

00BEM pabOThI; UMEIOTCS

Kyp-
COBBIC
paboThI




HETIOJTHBIN U T.1.;
paloThI;
[MOATrOTOBJICHA;

0 - xypcoBas pabora He

I1OATrOTOBJICHA.

VIyIieHus! B 0hOpMIICHHH,

3 — UMEIOTCS CYIIECTBEHHBIE
OTCTYTUICHUS OT TPEOOBAHMIA K
0(hOpMIIEHHIO KYPCOBOM pabOTHI U
npe3eHTanuu. B yacTHOCTH, TEMa
OCBEIIICHA JIUIb YaCTUYHO;
TOTTYIICHBI (PaKTUIECKUE OLTHOKHU
B COJIEP>KAHUU; OTCYTCTBYIOT
BBIBOJIBI, CIIICOK JIUTEPATYPhI

2 — uMeeTcsl CyIIeCTBEHHOE
HEMIOHUMaHHUE TeMbl KypCOBOM

1 - TeMa KypcoBoii pabOTHI HE
pacKphITa, IpE3CHTAl HE

[MPEACTaBJICHA, IPE3CHTAUA HE

191 3

ITpome-
JKyTO4YHAs
aTTeCcTanus

Dx3aMeH -

MEPOIIPUSTHIO 9.

[Topsinok HauMcaeHus 6aIoB
AQHAJIOTUYHBIN KOHTPOJIIBHOMY

DK3aMCH

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEHMBAHUSA

Bun
IIPOMEKYTOYHOU
arTeCcTallun

[Tpouenypa npoBeneHus

Kpurepun
OLICHUBAHUs

OK3aMCH

OrneHnBaHue Y4eOHOU MEATETLHOCTH 00yYarOIIMXCS IO
JTUCITUTUTAHE TIPOUCXOAUT HA OCHOBE TIOJTYUYEHHBIX OIIEHOK 32
KOHTPOJbHO-PEHUTHUHIOBBIE MEPONPUATHUS TEKYIIETO KOHTPOJISL.
OOyyaromuiicst BipaBe MOBBICUTH CBOM PEUTHHT, PO
MpOLEAYPY TPOMEKYTOUHOM aTTeCTAIMU - SK3aMeH. B aToM
CJIy4ae UTOTOBast OIICHKA 110 JUCIUTUINHE OYJIET BBICTABISTHCS C
y4eToM 0ajlyioB, MOJYYEHHBIX 33 TEKYIIHe KOHTPOJIbHBIE
mepornpusTHs, coracHo gopmyne R = 0,6 x Rrek + 0,4 x Rma.
DK3aMeH NMPOBOAUTCS B (pOpME MUCEMEHHOTO OTBETA HA OUJIET U
MOCIIEIYIOIIEro YCTHOTO codeceoBanus. B aynuropun
OJTHOBPEMEHHO MOXET HaXOJUTHCS HE OoJiee 6 00ydaronuxcs.
buner copepkuT 1Ba TEOPETUUECKHUX BOIPOCA U OJTHO
MpaKTHYECKOE 3aJjaHKe U3 TeM, BBIHOCUMBIX Ha 3aueT. Bpems s
MOArOTOBKM nucbMeHHoro oTBeTa 30-35 munyT. CobecenoBanue
IPOBOJUTCS IO BOMpOcaM OusieTa, Mpu HepaBUILHOM WIIH
HETIOJIHOM OTBETE 00y4aroIeMycst MOTYT OBITh 3a/1aHbl
YTOUHSIOIINE WX HOBBIE BOMPOCHI MO TOM JKe TeMe, a TaKxkKe 1o
JIPYTUM TEMaM B paMKax MPOTPaMMbl JUCIUILTHHBL.

B coorBeTCcTBUU C
. 2.5, 2.6
[lonoxxenus

KypCOBBIE pabOThHI

3a HeAeIo 0 JaThl IPEATOoIaracMon 3alUThl CTYIEHT TOTOBUT
MUCHbMEHHBIA BapUAHT KypCOBOM pabOThI U MPE3EHTALINIO,
BKJTIOUAIONIYI0 HH(OPMAIIHMIO 110 BCEM pa3JiesiaM KypcoBOil paboThI
u BeIcTymuieHue (20-25 muH.). 3amuTa KypcoBoi paboThl
OCYILECTBIIETCS B JOPME BBICTYIUICHHUS C MIpe3eHTalrel Ha
OJTHOM U3 MpaKTHUECKUX 3aHATUl. [IpeaBapurenbHO neyaTHast
BepcHUsl pabOTHI U AIIEKTPOHHAs BEPCHsI TPE3CHTALUN
IIPENOCTABIIACTCA MPETOAABATENIO 11 MpoBepku. K 3ammre
CTYZIEHT JI0ITyCKaeTCsl I0CJI€ YCTPAHEHUS BCEX 3aMEUaHUM.

B cootrBeTCcTBUU C
0. 2.7 Iomoxenus




9K3aMCH

OneHuBaHMe yueOHOH NeATETPHOCTH 00yUaIOIMXCs MO
JTUCIUIUIMHE TPOUCXOAUT HA OCHOBE TOJYUYEHHBIX OIIEHOK 32
KOHTPOJIBHO-PEUTHHTOBBIE MEPOTIPUATHS TEKYIIETO KOHTPOJISL.
OO0yuaromuiics BpaBe MOBBICUTh CBOM PEUTHHT, TIPOHIS
MPOLEAYPY IPOMEKYTOUHOM aTTECTALMU - SK3aMeH. B 3ToM
Clly4ae UTOroBas OIEHKA M0 JAUCLHUILIIMHE OyJIeT BBICTABISATHCS C
ydeToM 0aJlIioB, MOyYCHHBIX 32 TEKYIIHe KOHTPOJIbHBIC
MeponpusTusi, coriacHo gopmyne Ra = 0,6 x Rrek + 0,4 x Rna.
DK3aMeH MPOBOAUTCS B (pOpMe MUCEMEHHOTO OTBETA HA OUIIET U
MOCJIEYIOIIEro YCTHOTO cobecenoBanus. B aynutopun
OHOBPEMEHHO MOKET HaXOIUThCS He Ooree 6 00yUaronIMXCs.
bunet conepkuT 1Ba TEOPETUYECKHUX BOMPOCA U OJTHO
IIPAKTUYECKOE 3aJjaHiE U3 TEM, BBIHOCUMBIX Ha 3aueT. Bpems s
MOATOTOBKH MUchbMeHHOTO 0TBeTa 30-35 MunHyT. CobecenoBanue
MIPOBOAMTCS IO BOIpOCaM OuiieTa, py HEeMpaBUILHOM WIIN
HEMOJHOM OTBeTe 00y4aronieMycs MOTYT OBbITh 3a/1aHbI
YTOUHSIOIINE WIA HOBBIE BOIPOCHI IO TOM K€ TEME, a TAKXKe 110
JIPYTUM T€MaM B paMKax MpOrpamMMbl JUCIUILTHHBL.

B cooTrBeTCcTBUU C
mm. 2.5, 2.6
[lonoxenus

6.3. ITacnopTt oHIa OLIEHOYHBIX CPEACTB

KommereHmn

Pesynbrarel 00yueHus

Ne KM

10

11

12(13

[1K-5

3HaeT: KIacCU(pHUKAINI0, HOMEHKIIATYpPY U
CTPOEHHUE OPTaHMUYECKUX U
HIIEMEHTOOPTaHMYECKUX COCTMHEHUH,
KIaCCU(HKAIIIO OPraHMYECKUX PEaKIHi,
CBOWCTBA OCHOBHBIX KJIACCOB OPraHUYECKUX
COEIMHEHNH, OCHOBHBIE METO/IbI CHHTE32
OpPTaHUYCCKHUX COGHHHCHHﬁ, B TOM 4YHCJIC C
NPUMEHEHHEM METaJJIOPraHnIeCKUX
KaTaJIu3aToOpoB

[1K-5

'YMeeT: XapaKTepHU30BaTh OCHOBHBIE
XMMHYECKHE CBOMCTBA M METOJIbI CUHTE3a
OpraHMYECKUX COEIMHEHU, NCII0JIb30BaTh
CIIPABOYHYIO JIUTEPATYPY, JEKTPOHHbBIE
00pa3oBaTeIbHBIE PECYPCHI ISl YCIIEITHOTO
YCBOCHMSI TEOPETUUECKOTO U MPAKTUYECKOTO
MaTepuajoB Kypca

[1K-5

VMeeT npakTUUECKUI ONBIT: IPOBEACHUS
MPOIIETyPhl PETPOCUHTETUUECKOTO aHATN3a U
[IAHUPOBAHUS CHUHTE3a OPTraHMYECKUX
BEIIECTB 3aJJaHHOTO CTPOEHUS

TumnoBbie KOHTPOJIBHBIC 3alaHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOAATCA B

IIPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe 1 MH(OPMAIIMOHHOE O0ecredeHue TUCHUIIMHBI

IleuaTHasi yueOHO-MeTOAUYECKAS] TOKYMEHTALMSI

@) OCHOBHas

aumepamypa.

1. Tpasens, B. ®. Oprannueckas xumus [Tekcr] T. 1 yue6. mocobue mis
By30B 1o crienuansHocty 020201 "®dynaam. u npukian. xumus'" : B 3 T. B. @.
TpaBens. - 6-¢ uzn. - Mocka: BUHOM : JlaGoparopus 3nanuii, 2019. - 368 c. ui.




2. Tpagensb, B. ®. Oprannueckas xumus [Tekcr] T. 2 yue6. mocobdue s
By30B 1o cneuraibHocTu 020201 "dynaam. u npukian. xumusi' : B 3 . B. O.
TpaBens. - 6-¢ uzn. - M.: BUHOM : JIaGoparopus 3Hanui, 2019. - 517 c. uin.

3. Tpasensn, B. ®. Oprannueckas xumus [Tekcr] T. 3 yue6. mocobue s
BY30B 110 criennanbHocTu 020201 "®dynaam. u npuknan. xumusa" : B 3 T. B. ©.
TpaBens. - 6-¢ uzn. - Mocka: BUHOM : JlaGoparopwus 3nanuii, 2019. - 388 ¢. ui.

0) OononHumenvbHas Iumepamypa:

1. Peytos, O. A. Opranunueckast xumusi [Texct] Y. 1 yueOHUK 11 By30B
10 HaIpaBJIeHUIO U creranbHocTh "Xumus'": B 4 4. O. A. Peytos, A. JI. Kypn, K.
I1. Bytun ; Mock. roc. yH-T uM. M. B. JlomoHocoOBa. - 8-¢ u3a. - M.: Jlaboparopus
3HaHui, 2020. - 566, [1] c. nn.

2. Peytos, O. A. Opranundeckast xumusi [Tekct] Y. 2 yuyeOHUK 1Jig By30B
10 HampasieHuto U cnenuanbHocTh "Xumus' : B 4 4. O. A. Peytos, A. JI. Kypn, K.
I1. Bytun ; Mock. roc. yH-T uMm. M. B. JlomoHocoBa. - 9-¢ uzn. - M.: Jlaboparopus
3HaHuii, 2020. - 622, [1] c. ui.

3.  Peyros, O. A. Oprannueckas xumus [Tekct] Y. 3 yueOHUK 117151 By30B
1o HanpasieHuto u cnenuanbHocT "Xumus': B 4 4. O. A. Peyros, A. JI. Kypn, K.
I1. Bytus ; Mock. roc. yH-T uM. M. B. JlomoHOCOBa. - 7-€ u3a. - M.: Jlaboparopus
3Ha"uu, 2020. - 543, [1] c. nn.

4.  Peytos, O. A. Opranuyeckas xumus [ Texct] Y. 4 yueOHUK 1151 By30B
no cnenuanbHOCTH "Xumuda" : B 4 4. O. A. Peyros, A. JI. Kypn, K. I1. bytus ;
Mock. roc. yu-T uM. M. B. JlomoHOCOBa. - 6-¢ u3a. - M.: Jlaboparopus 3HaHUH,
2020. - 722, [4] c.

5. Cwmurt, B. A. OCHOBBI COBPEMEHHOTO OpraHUYeCcKoro cuHte3a [ TekcT]
yue0. nmocodue 1151 By30B 1o crienranbHocTy 020101.65 "Xumusa" B. A. Cumur, A.
. dunsman. - 3-e u3a. - M.: bunowm. Jlabopatopus 3uanwuii, 2015. - 750 c. u.

6. Ilapytun, B. B. IMeHHbIEe peakiuy B XUMHH 3JIEMEHTOOPTAHUYECKUX
coenunenuid Tekcr cipaBounuk B. B. [llapytun, B. C. Cenuypun ; FOx.-Ypain. roc.
yH-T ; OYpI'Y. - Uensbunck: Uznarenbckuit [entp FOYpI'Y, 2011. - 426, [1] c. ni.,
OpTp.

7. lapytun, B. B. XuMus 3neMeHTOOpraHUYE€CKUX COEAMHEHUN TekeT
yue0. mocodue st 1a6. padot no Hanpasinenusm 040401 u 040301 B. B. llapyTuH,
O. K. apytuna, B. C. Cenuypun ; FOx.-¥Ypain. roc. yu-1, Kag. Opr. xumus ;
OVYpI'Y. - Yensabunck: Uznarensckuii Lentp FOVpI'Y, 2014. - 77, [1] c. un.
AIIEKTPOH. BEPCUS

8) omeuecmeenHvle U 3apyOedtCHble HCYPHANbL NO OUCYUNTUHE, UMelowuecs: 8 budiuomexe:
1.  BectHuk FOxHO-YpanbcKkoro rocyiapcTBeHHOro yuusepcurera. Cepust

XumMust
2. JKypnain o6mieit xumuu
3. XypHan opraHM4ecKoll XUMHUU
4. KoopanHauyvOHHAs XUMUS
5. Organic syntheses http://www.orgsyn.org/

6. Journal of the American Chemical Society (JACS)
http://pubs.acs.org/journal/jacsat

2) MemoouuecKkue YKazaHus 0 Cmyo0eHmos8 no 0C80EHUIO OUCYUNTUHDL.



1.

[TapyTun, B. B. Xumus 351eMEHTOOPTraHUYECKUX COEAUHEHUMN TeKCT

y4e0. nmocodue s 1a6. padot no HanpasierusMm 040401 u 040301 B. B. llapyTuH,
O. K. apytuna, B. C. Cenuypus ; FOx.-¥Ypain. roc. yu-1, Kag. Opr. xumus ;
IOVYpI'Y. - Yensabunck: Mznarensckmii Lientp FOYpI'Y, 2014. - 77 c.

U3 HUXx. yqe6H0-MemoduueCKoe obecneverue camocmosmenbHou pd60n’Ibl cmydeﬂma:

3ﬂeKTp0HHaH yqe6H0-MeTounqec1¢aﬂ AOKYMCHTAIlUA

Haumenosanue
Bn ecypca B
Ne A peeyp . bubnuorpagpuueckoe onrcanue
JIUTEPATYpPBI IEKTPOHHOMN
dbopme
Cwmur, B.A. OCHOBBI COBPEMEHHOI'O OPIaHUYECKOTO
ONEKTPOHHO- .
cuHTe3a. [DnekTpoHHsbIi pecypc] / B.A. Cmur, A .
OoubnuoTeyHas
1 |OcHoBHas nuTeparypa cncTeMa JlwiibMaH. — OieKTpoH. gaH. — M. : M3narenbcTBo

n3nareiascTBa JlaHp

"JlaGopatopus 3Hanmin", 2020. — 753 c.
https://e.lanbook.com/book/135517

DJIEKTPOHHO- Turne, JI. JlIoMuHO-peakuu B OpraHu4eCcKOM CUHTE3E.
OoubnuoTeyHas Onextponusiit pecypc] / JI. Tutue, I'. bpame, K. I'epuxe.
2 |OcHoBHas IUTEpaTypa [ P pecype] ne, °- bPatle, P
cucrema — OnextpoH. 1aH. — M. : U3narenscTBo "Jlabopatopus
nznarenscTBa JlanpzHanuit", 2015. — 674 c. http://e.lanbook.com/book/66355
Cnwxos, 10.I. Peakiiuu okuciaeHus: B OpraHu4deCKOM
DNEeKTPOHHO- .
CHUHTE3€. YUeOHO-MeToAnYEeCKoe ocodue. [ NeKTPOHHBIN
OoubnuoTeyHas
3 |OcHoBHas nUTEpaTypa pecypc] / FO.I. Couxos, T.T. Kypsiea, B.B. Xacanos. —
cucTema
anarenersa JlaHs OnektpoH. nad. — Tomck : TI'Y, 2013. — 40 c.
http://e.lanbook.com/book/44998
IEeKTPOHHO- Peakiiuy 1ua3oTUPOBAHMS M A30COYETAHUS B OPTAaHHUUYECKOM
OoubnuoTeyHas cuHTe3e: YueOHO-MeToquecKoe mocooue. [ DNeKTpOHHBIN
4 |OcHoBHas JuTEeparypa
cucTema pecypc] — OnekrpoH. gan. — Tomck : TI'Y, 2016. — 24 c.
n3narenbcTBa Jlans|http://e.lanbook.com/book/74562
Wnanaunos, 1.3. Teopusi XMMUKO-TEXHOJIOTHYECKUX
MeTtonuueckue DNEeKTPOHHO- .
[MPOLIECCOB OPraHUYECKOr0 CUHTE3a. [ DIEKTPOHHBIN
nocoous s OoubnuoTeyHas

5 CAMOCTOSTEILHOMN cHCTeMa pecypc] / N.3. Unannunos, B.W. ['aBpuioB. — DnexTpoH.

a0OTBI CTy/ICHTA wsnatenbersa Jlamb| Kasams, : KHUTY, 2012. — 140 c.
P a a http://e.lanbook.com/book/73438
Meronnueckue DJIEKTPOHHO- byxapos, C.B. XumMus 1 TEXHOJIOTHUS TPOYKTOB TOHKOTO
nocoous A OoubmuoTeyHast OpPraHUYECKOro CHHTE3a: yueOHoe nocodue. [ DneKTpOHHbII

6 .

CaMOCTOSITEIbHOMN cucrema pecypc] — Onexrpon. nan. — Kazanps : KHUTY, 2013. —
paloThI CTy/IeHTa n3narenbeTBa Jlanb|268 c. http://e.lanbook.com/book/73483
Hypraunos, C.X. LlenHble peakuuy B IPOMBILIJIEHHOCTH
Meronnueckue DJIEKTPOHHO- ypramios, C.X. e © peaxtl po CHHOC
OpraHu4ecKoro cuHte3a. [Anexkrpornsii pecype] / C.X.
nocooust st OnbnMuoTeyHas

7 . Hypraunos, P.b. Cynranosa, P.A. ®axpyraunosa, B.H.

CaMOCTOSITEIbHOM cucTema
AGOTHI CTYICHTA snarensersa Jlats KynpsimoB. — Onekrpon. naH. — Kazans : KHUTY, 2005.
P T — 122 c. http://e.lanbook.com/book/13364
byxapos, C.B. TexHon0rus TOHKOro OpraHu4eCcKoro
Meronnueckue IEeKTPOHHO- cunresa. Y. IIl. DnemeHTooprannyeckre coeMHEHUSI.

3 nocoous st OoubnuoTeyHas [DnexTponnsiii pecypc] / C.B. Byxapos, 1.3. UnannuHos,
CaMOCTOSITENIbHOU cucreMa [1O. KnumenTosa, I"H. Hyrymanosa. — DnekTpoH. 1aH.
paboTHI CTy/IeHTa n3narenbeTBa Jlans— Kazans : KHUTY, 2006. — 72 c.

http://e.lanbook.com/book/13344
Mertonuueckue DNEeKTPOHHO- OCHOBBI TEXHOJIOTUU OPTAHUYECKOTO CUHTE3a: yueOHO-

9 |[mocobus s OnbIMoTeUHas MeToaudeckoe nocodue. Yactep 1. [DnekTpoHHbIH pecypc]

CaMOCTOSITEILHOU cHUCTEMa — OnexTpoH. gaH. — Kazans : KHUTY, 2008. — 93 c.




paboTHI CTYy/ICHTA

n3nareiancTBa Jlanp

http://e.lanbook.com/book/13309
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MeToauueckue
[MOCOOHUST JJIs
CaMOCTOSATEIILHOM
paboThI CTy/IEHTA

ONEKTPOHHO-
OuOIuoTeYHas
crcTeMa
n3aareihLcTBa JIann

OCHOBBI TEXHOJIOTMH OPTaHUYECKOTO CHHTE3a: yUeOHO-
MeTonuueckoe mocooue. YacTs 2. [IneKTpoHHBIN pecypc]
— OnexktpoH. naH. — Kazanps : KHUTY, 2010. — 91 c.
http://e.lanbook.com/book/13310
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MeTonudueckue
[MOCOOUS s
CaMOCTOSATEIILHOM
paboTHI CTy/IEHTa

DNEKTPOHHO-
OuOIuoTEeYHAas
cucreMa
u3narenspcTBa Jlanp

Peaxiiuu luenoBoro CuHTE3a B OPraHU4e€CKOM
HNpakTUKyMe: YueOHO-MeToAHYecKoe ocodue.
[DnexTpoHHBIi pecypc| — DnekTpoH. gaH. — Tomck : TT'Y,
2014. — 20 c. http://e.lanbook.com/book/76752
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JlononauTeNLHAS
uTeparypa

DIIEKTPOHHO-
OuOIHoTEYHAS
cucreMa
u3narenspeTsa Jlanp

Araes, B.I. Teopust XuMHUKO-TEXHOJIOTHYECKUX MTPOIIECCOB
OpPraHMYECKOro CUHTE3a : yueOHOoe mocodue.
[DnexTponnsrtii pecypc] / B.I. Araes, O.I1. [leprornna. —
OnekTpoH. nan. — Tromens : TroM[HI'Y, 2012. — 96 c.
http://e.lanbook.com/book/28282

[lepedeHb UCTIONB3YEMOTO TPOTPAMMHOTO O0ECIICUEHMS:

1. Microsoft-Office(6eccpouno)
2. ®I'AOY BO "HOYpI'Y (HNY)"-ITopran "Onexkrponnsiit OYpI'Y"
(https://edu.susu.ru)(6eccpodHo)

[Tepedenpb ucnonb3yeMbIx MpohecCHOHANBHBIX 0a3 TaHHBIX U HH()OPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

1. -The Cambridge Cristallographic Data Centre(31.12.2023)
2. -baza nanneix BUHUTHU PAH(6eccpouno)

8. MarepuajibHO-TeXHHYECKOE o0ecreyeHne 1 CIUTITHHbI
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