MuHHCTEPCTBO HAYKHU U BbIcIero oopazosanusi Poccuiickoi ®enepanuu
DejiepanbHOE rOCyIapCTBEHHOE OI0/KETHOE 00pa30BaTe/IbHOE yUPEKICHHE
BBICIIIEro 00pa3oBaHuUs
«KyOaHckuii rocy1apCcTBEHHBIN YHUBEPCUTET»

@PakyIbTeT XUMUHU U BBICOKUX TEXHOJIOIUH

VTBEPXKIAIO
lIpopexTop 1o y4eOHoit pabore,
Ka4yecTBY o6pa%)BaHHﬂ — TIepBbIH

npopex% //
& /-—XarypOB T.A.

noonuce~". '

‘4
«30» wmaf 2025 T,

PABOYAS TIPOTPAMMA
51.0.09 UBEPAHHBIE I''TABBI TOHKOI'O OPTAHHYECKOI'O
CHUHTE3A
Hanpasienue noAroToBKu 04.04.01 Xumus
HanpasieHHOCTH (TTpoQuIIb) [IEPCIEKTUBHBIC COSIMHEHHUS U MaTEPUaIbI
Ha UX OCHOBE
®opma oOydeHHUs OYHas
KBanudukanus MarucTp

Kpacuonap 2025



PabGouas nporpamma quciuIuinHbl «30paHHble ri1aBbl TOHKOIO OPraHUYECcKOro
CHHTE3a» COCTaBJIeHa B COOTBETCTBUU ¢ DenepanbHbIM rocy1apCTBEHHBIM
oOpasoBareibHbIM CTaHaapToM Bbiciiero oopazosanus (PI'OC BO) no
Harnpasiienuro noarotosku 04.04.01. Xumus.(ypoBeHb MarucTparypa)

[Iporpammy cocTaBuIu: —

Becnanos A.B., KaH/. XHM. HayK, TOLEHT %

Pabouas mporpamMma JuCIUIUTNHBI «M30paHHble I1aBbl TOHKOTO OPraHWYECKOro
CHHTE3a» yTBep)KJleHa Ha 3acelaHuu kadeapbl OpraHu4eCKO XUMHUHU U
TEXHOJIOTUH

nmporokos Ne 10 «22» _ampens 2025 r 7
3aBenyroumii kadeapoit j-p xum.Hayk, npodeccop Jouenko B.B. 17

VTBepKIeHa Ha 3acelaHnH YIeOHO-MeTOIMIECKOH KOMUCCUH (aKyIbTeTa XMMHH
M BBICOKMX TEXHOJIOIHH rportokos Ne 7 «16» mas 2025 r
npeacenatens YMK ®@x u BT kann. xum. Hayk becnanos A.B.

PerieH3eHThI:

Bacunun B.K., kaHz. XuM. HayK, JOLEHT Kadeapbl 6MOOpraHuYeCcKon
XuMHH ¥ TexHuueckoi mukpoouosiorun ®T'BOY BO « Kybanckui
roCy/1apCTBEHHBIM TEXHOJIOTUYECKUN YHUBEPCUTET)

Kononenko H.A. 10ok. XuM. HayK, npodeccop kadeapsl GU3nIeCKOM XUMUK
®I'bOY BO «KybaHckHii rocy1apCcTBEHHBIH YHUBEPCUTET



1 Hesn v 3a1auM U3y4YeHUs JUCUMILIHHBI (MOXYJISA)

1.1 llean ocBOEHUNA TUCHUILIHHDI

Lenpto ocBOeHUsT AUCIUILTMHBI «V30paHHBIE TJIaBbl TOHKOTO OPTraHUYECKOTO CHHTE3a»
SIBIISIETCS] U3YYCHUE PsiJia COBPEMEHHBIX CHHTETUYECKHUX METO/IOB OPTraHMYECKON XUMUH, a TAKKE
dbopMHpOBaHKHE Y CTYJCHTOB 3HAHUH W YMCHHH, ITO3BOJISIONIMX HCIIOIh30BaTh HOBBIE M
3 PEKTUBHBIE CHUHTETHYECKHE METOJbl B J1A0OPATOPHOM CHHTE3€ CIOXKHBIX OPTraHMYECKHX
COCTUHEHUN.

1.2 3agaun AMCHUILIMHBI

3anaun yueOHOU aucuuIinHbl «/30paHHbIC T1aBbl TOHKOTO OPTaHUYECKOTO CHHTE3a»
COCTOSAT B OCBOCHHH NMPOPECCUOHAIBHBIX 3HAHUU M MOTYyYEeHUH TPOo(eCCHOHATBHBIX HABBHIKOB B
00JIaCTH OTJIEIBHBIX METOJOB W NPHUEMOB XUMHUYECKOIO CHHTE3a OPraHUYeCKHX BELIECTB
CJIO’)KHOTO CTPOCHHS.

1.3 MecTo AucuunanHbl (MOAYJIs) B CTPYKTYype 00pa3oBaTe/ibHOI NPOrpaMMbl

Hucuunnuna «V30paHHble TJIaBbl TOHKOTO OPTaHHMYECKOTO CHHTE33a» OTHOCHTCS K
oOs3arenpHOM yactu brnoka 1 "ducuumnuael (Moaynu)" yueOHoro riana. B coorBercTBuu ¢
paboynM y4eOHBIM IUTAHOM JHWCIMIUIMHA H3ydaeTcs Ha | kypce. Bua mpomMexyTodHOM
aTTeCTalluu: YK3aMeH.

1.4 Ilepevyenb MIaHMPYyeMbIX Pe3yJIbTATOB O0Oy4YeHHUS] MO JUCHUILIMHE (MOAYJI0),
COOTHECEHHBIX C INIAHUPYEMBIMH Pe3yJIbTATAMH OCBOCHHS 00Pa30BaTEJIbLHOM IPOrPaMMBbI

N3ydyenne naHHOW y4eOHOW JWCHUIUIMHBI HAmpaBlIeHO Ha (OPMUPOBAHUE Y
00yyaroIuXCcsl CIETYIOIUX KOMIETEHIIHH:

KOZ[ W HAUMCHOBAHUC MHAUKATOPA PeSyJ’ILTaTBI O6y‘IeHI/I$I 10 JTUCIHUITITIMHE
JOCTHIXKCHUA KOMIICTCHIITUMN

OIIK-2. CnocoOeH aHanM3WpoOBaTh, HHTEPHPETHPOBATH M 0000MIATh PE3yJIbTAThl JKCIHEPUMEHTANBHBIX |
pPAacUeTHO-TEOPETHYECKHUX paboT B M30paHHOH 00JaCTH XUMUH MM CMEKHBIX HayK.
HOIIK-2.1. T[IpoBoguT KpUTHUECKUH aHanu3 | 0a30Bble W  CIEUUAIbHBIE CHHTETUYECKHE  METOJBI,

pe3yIBTaTOB COOCTBEHHBIX JKCIIEPHUMEHTAIBHBIX | HCIOIb3yeMBbIC ISt 1a00paTOPHOTO MOy YCHUS

U PacYeTHO-TEOPETHICCKHUX PA0OT, KOPPEKTHO MX | OPTaHHYECKUX BEIISCTB CIOKHOTO CTPOCHHUS

HHTEPIPETHPYET. yMEeT CaMOCTOSTENbHO IUTAHUPOBATH M  OCYIIECTBIISATH
MHOTOCTaJIMHHBIC CHHTE3Bl Pa3NIMYHBIX OPTraHWYECKHUX
COoeIMHEHN

BIAJICET HAaBBIKAMHM OKCIEPUMEHTAJIBbHOTO IPOBEICHHUS
MHOTOCTaIMMHBIX CHHTE30B PAa3JIMYHbIX OPraHUYECKUX
COEIMHEHUH c UCIIOJIb30BaHUEM CIEeLNaIbHOTO
71a00paTOpPHOro 000y IOBAHUS

NOTIK-2.2. ®opMynupyer 3aKI0YeHUsI U BBIBOABI | yMEET 0QOPMIISITh Pe3yJIbTaThl IKCIIEPUMEHTAILHON PabOThI
10 pe3yJibTaTaM aHaJIN3a JUTEPATypHBIX JaHHBIX, | B COOTBETCTBHM C HEOOXOAMMBIMU TPEOOBaHUAMHU U JETaTh
COOCTBEHHBIX JKCHEPHUMEHTANbHBIX M PACYETHO- | BHIBOJBI IO IOJTYYEHHBIM pe3yIbTaTaM

TEOpPETHYECKUX pPabOT B M30paHHOM OOJAcCTH | BiaJeeT HABBIKAMH CPABHHMTEIBHOTO AHAIM3a IMOJYyYEHHBIX
XMMUH U CMEKHBIX HayK. IKCIEPUMEHTANIHBIX ~ PE3yJbTaTOB C  JINTEPATypHBIMHU
JIAHHBIMH

PesynbraTel 00yueHHUs] MO TUCHMIUIMHE JOCTHUTAIOTCS B paMKaX OCYIIECTBJICHHS BCEX
BUJIOB KOHTaKTHOM M CAMOCTOSITENIbHOM pabOThl 00y4arOIIUXCsl B COOTBETCTBUH C YTBEPKICHHBIM
y4eOHBIM IIJIAHOM.

WuaukaTtopel  TOCTHXKEHUS KOMIETEHIMH CUMTAlOTCS CHOPMUPOBAHHBIMH  MpU
JOCTH>KEHUH COOTBETCTBYIOIIUX UM PE3yJIbTaTOB O0YUYEHHS.

2. CTpyKTYypa U colepKaHue TUCHUILINHBI
2.1 Pacnipenesienne TPyA0EMKOCTH IMCHUILJIMHBI 110 BUIaM padoT
Ob6mast TpyJ0€MKOCTh JUCHMILTUHBI COCTaBIsAeT 6 3a4eTHhIX enuHuI] (216 gacoB), ux

pacipeneneHre 1o BujaaM padoT NpeICTaBICHO B TAOJIUIIE
Bugpl pabot I Bcero I Dopma o0yueHHs |




4acoB OuHasi
2
ceMecTp
(gackr)
KonTtakTHas padoTa, B TOM 4HCJIe:
AynuTopHbIe 3aHATHSA (BCero): 96 96
3aHATH JEKIIMOHHOTO THIIA 32 32
71a00paTOPHBIE 3aHATHS 64 64
MPaKTHYECKUE 3aHATHS
CEeMHHAPCKHE 3aHSATHS
Huas koHTaKTHasi padora:
Kontponb camocrostensHoi pabotsl (KCP)
IIpomexxyTounas arrecraus (MKP) 0.30 0.3
CamocrosiTe1bHasi padoTa, B TOM YHcJIe: 93 93
OdopmieHne 1abopaTopHbIX paboT 53 53
CamocTosTeNnbHOE H3yUeHHE TEOPEeTHYEeCKOTro MaTepuana 20 20
IToAroTOBKa K TEKYIIEMY KOHTPOJIIIO 20 20
Kountpoasb:
IToaroroBka K 3x3aMeHy 26.7 26.7
Ob0masn yac. 216 216
TPYA0EMKOCTh B TOM YMCJie KOHTAKTHas padora 96.3 96.3
3a4. e 6 6

2.2 Coaeprxanue QU CIUAIINHbBI
Pacnpenenenne Bu0B yd4eOHOU pabOTHI M KX TPYJOEMKOCTHU TIO Pa3ieaM JAUCIUTLTAHBL.
Pa3nensl (Tembl) TMCHUILUIMHBI, H3y4YaeMble BO 2 cemecTpe (ouHas popma oOyueHusl)

KonugectBo yacos
Bueayaut
Ne HaunmenoBanue pasenos (Tem) AyaaTopHas opgaﬂ
Bcero pabota
pabora
JI 113 JIP CPC
1 OKBHBAJICHTHI AIIJI-aHUOHOB B PEakIMsIX 00pa3oBaHus yriepoa- | 24 6 - 8 10
YIJIEPOAHOM CBSI3U
2. [leperpynmupoBKH B OPraHUIECKOM CHHTE3E 24 6 - 8 10
3. Mertate3uc 0yieh)MHOB U AlETHICHOB 24 6 - 8 10
4. Peakiy TOMHUHO B OPraHMYECKOM CHHTE3€ 30 12 - 8 10
5. N306pannble CUHTE3BI 87 2 - 32 53
HUTOI'O no pasoenram oucyuniurvl 32 64 93
Kontpois camoctosTensHoN pabotsl (KCP) - - - - -
ITpomesxytounas arrecrarus (MKP) 0.3 - - - -
[ToAroToBKAa K TEKyIIEMY KOHTPOJIIO 26.7 - - - -
OO6mas TpyJ0€MKOCTh N0 JUCIUILTNHE 216 - - - -

[Tpumeuanue: JI — nexnuu, [13 — mpaktuueckue 3aHsaTHs / cemuHapbl, JIP — naGopaTtopHble
saasaTusi, CPC — camocrositenpHas paboTta CTyneHTa

2.3 Coaep:xanue pa3jaesioB (TeM) QM CHUTIIUHbBI
2.3.1 3aHaTHA JeKINOHHOI0 THIIA

No HaumenoBanue paznena Coneprantie paszea (Tembl) dopMa TeKyIIEero
(Tembr) KOHTPOJISt

1.  |OKxBHUBaJIEHTHI alUI- IIpumenenne 1,3-muTHaHa B KadecTBE OSKBUBAJCHTA AallWil-|pellICHHE 3a]1ad,
AQHMOHOB B PEAKITHIX AQHMOHOB: AJKWJIMPOBAaHWE, AIMIUpOBaHUE U mpucoenuHenune KP1
oOpa3oBaHUs yTAepoa-  |H0 MHXa3iIro TUTHAHMIUIHTHS.
YIJIEpOAHOM CBSI3U

2.  |OKBUBAJCHTHI alUJI- Peakiyu  2-cwmn-1,3-quTHaH-2-WIUTMTHAS ¢ SMOKCUAAMH|pEIICHHE 3a/1ad,
AQHUOHOB B PEaKLMIX (meperpynmupoBka bpyka). Ilpnmenenne anumkiamyeckux |KP1
00pa3oBaHus yIIACPOa- |THOANETAICH B OPraHMIECKOM CHHTE3E.
YTIEPOTHOH CBSI3H




DKBUBAJICHTHI AU~
AHUOHOB B PEAKIIUAX
00pa3oBaHusl yIiaepo-
YIJIEPOIHON CBA3ZM

[IpumeHeHre  MOHOOKCHUIOB  THOAUeTaled  KeTeHa B
OpraHUYeCcKOM CUHTE3E. [Ipumenenue
TpUC(apUITHO)OPTOMYPaBBUHOTO 3(Upa B OPraHUYECKOM
CHHTE3E.

pelienue 3ajad,
KP1

IleperpynnupoBku B
OpraHUYeCKOM CHUHTE3€e

IleperpynnupoBka KusiizeHa: cxema, MeXaHH3M pPEaKIHMH.
Bnusaue ctpoeHus cyOcTpaTa Ha CKOPOCTh IMPOTCKAHHS U
KOHEYHBIN pe3ynbTar peakuuu. Peaxnus Kappona. Karamus
neperpynnupoBku Kisiiizena kucinoramu JIprouca.

peuicHueC 3aaa4,
KP1, JIP1

[leperpynnupoBku B
OpPraHUYECKOM CHHTE3E

I'eneparus cyOcTpaToB TUTS [3.3]-curmarponHbIx
MEPETPYMITUPOBOK P TOMOIIY peaKknuii onehUHUPOBAHUS.
ITonyueHue aneraneil KETEHOB.

peleHue 3a1ad,
KP1, JIP1

[leperpynnupoBku B
OpPraHUYECKOM CHHTE3E

[leperpymmupoBka Koyma: obmast cxema, BO3MOXKHBIC
MeXaHM3MBL. TpaHcopmManuy IUKINYECKHX CHUCTEM TIPH
nmomomm neperpynnupoBkn  Koyma.  Crepeoxummdeckue
ocobeHHOoCTH TeperpynnupoBkn Koyma. BnmsHue ctpoeHus
cybcTpaTa Ha CKOPOCTb IIPOTEKaHUs peaxIuu.
Ileperpynnuposka okcu-Koyna.

peleHue 3a1ad,
KP1, JIP1

Meraresuc oJie)HOB U
aLlCTUIICHOB

OOure NPUHIMIBI PEaKIUH MeTaTe3uca. PasHOBUIHOCTH
peakuuu. MexaHu3M peakiyi MeTaTe3uca.

pelieHue 3azad,
KP2

Merare3uc oyiepHOB U
aLleTUIICHOB

Karanuzatopsr poka u I'pab0ca: cTpoeHne u 0COOEHHOCTH
npuMeHeHus. Metaresuc ¢ oOpazoBanueM mukia. Kpocc-
MeTaTe3uc: oOuias cxema, Kiaccuukanus cyOCTpaToB H
BIIMSIHHE MX CTPOCHUSI HA CTEPEOCEICKTUBHOCTh PEaKIIMu.

pelieHue 3azad,
KP2

Merare3uc oseuHOB U
alleTHIICHOB

AJKeH-aJIKHHOBBIA H AJIKMH-aJIKHHOBBIHA MeETaTe3uC.
[IpuMeHeHNEe aTKWHOB AJIS CHHTE3a MUKITHYSCKIX COeTMHCHUH
B PCaKIIMU METATE3HCA.

pelIeHue 3aiad,
KP2

10.

Peakmun JOMHHO B
OpPTraHUYCCKOM CHHTEC3C

IMonsatne  momuHO-mpouecca.  Heobxomumble — ycioBus
NPOTEKaHHs JTOMHHO-TIporieccoB. CHOCOOBI peryInpoBaHHUs
PEaKIMOHHOW CIOCOOHOCTH OTHENBHBIX (DYHKIHOHATBHBIX
TPYIIL Bruomumernyeckue JOMHHO-TIPOLIECCHI.
Hcnonb3oBaHre MHOTOKOMIIOHEHTHBIX JOMHHO-PEAKIMH st
MOUCKA HOBBIX OHMOJIOTMYECKHM aKTHBHBIX IIpENaparoB.
Knaccudukarys JoMUHO-peakuuii.

pelIeHue 3aiad,
KP2

11.

Peakunu nomMmuHo B
OpPraHMYeCcKOM CHHTE3€

Obmiast cxema KaTHOHHBIX JTOMHHO-TIporieccoB. KaTmoHHO-
KaTHOHHbIE JIOMHHO-TIPOLIECCHI: LUKITH3a1Us
[IpuHCca/NIMHAKOJIMHOBAS ~ HEPErpyNIMpOBKa;  PACKpPBITHE
TPEXWIEHHOTO  IIMKJIA/KapOOKAaTHOHHOE  AJIKWIMPOBAHUE.
KaTnoHHO-KaTHOHHBIE JOMHHO-ITPOLIECCHI: peakuus
HazapoBa/kaTHOHHAs TTOMMIUKIM3ALMS; JOMUHO-IUKIH3ALHSI
0, ®-TUUHCYIbGUI0B, peakius Purrepa/unknu3anus ['yOena-
lémwa. [JOMHUHO-UMKJIM3AUMS OIOKCHIOB Kak  HpHMep
KaTHOHHOM IOMHHO-peaKLK 0ojiee BBICOKOTO MOPSIKA.

peluieHue 3azad,
KP2

12.

Peakiun 10OMHHO B
OpraHN4eCcKOM CHUHTE3e

KarnoHHO-nepunykiInyeckue JOMUHO-IpoLecchl: Peakuus
Haszaposa/[4+3]-uuxionpucoeinHeHUE; KaTHOHHAs
nuKIn3anus/rerepo-peakuust  [unbca-Anpaepa. Karuonso-
BOCCTaHOBUTEIIBHBII nporiecc CEeMHINMHAKOINHOBAs
HeperpynnupoBka/BoccTaHoBieHe 1o Twuimenko. OOmias
CXeMa AaHMOHHO-aHUOHHBIX JOMHUHO-IIpoLEcCOB. JIBoiiHas
peaxkuuss Muxasns. [IpumMepsl nocineaoBaTeIbHOCTEH peaKIus
Muxasis/aneonpHas peakuust 1 peakuust Muxasis/peakiys
Jvkmana.

pelieHue 3ajad,
KP2

13.

PeaKIII/II/I JOMHUHO B
OpPraHUY€CKOM CHHTE3C

AHHMOHHO-aHHWOHHBIE  JOMMHO-PEAKIMU:  HYKICO(pHIbHOE
3aMelleHne/peaKus Burrura; peaxuus Kopu-
KBsTKOBCKOTO/pEaKiys XopHepa-YoacBopTra-OMMOHCa;
peakuust Kuésenarems/peakuust Muxasms. TpexcranuiiHbie
aHMOHHBIE JOMMHO-TIPOLECCHL: TpOiHas peakuus Mwuxadns,
peakmst ~ KapOONUTHHPOBAaHHUA.  AHHOHHO-PaJAWKaJIbHBIC
JIOMUHO-PEAKITUH: peaxmus Muxasis/MHAIMPOBAaHHAS
paavKaidbHaAs UKITA3AIIAS; peaxius
Muxasiis/caMOnpoOu3BOJIbHAS ~ paAWKaIbHAS  ITMKIH3AIHL.
AHUOHHO-IIEPULIUKIINYECKUE MIPOLIECCHI. IIpumepsnt
rocieioBatesibHoCcTel peakiys Kuépenaress/rerepo-peakist

peuieHue 3a1ad4,
KP2




Hunbca-Anpnepa U oneuHUpOBAHHE/TICPUIIMKINICCKUAN
mponecc. JluazorupoBanme/peaknus Xeka Kak IOpUMEp
MOCJICIOBATEIBHOCTA ~THIA AHWOHHBIM MpoIecc/peaKims,
Katamu3zupyeMas TNepeXOJHbIMH  MeTaulaMH. AHHOHHO-
BOCCTAHOBUTEIILHBI TPOLIECC aNb0JbHAS PEaKIUs/peaKius
Tumenko.

14.

Peakuuu 1oMuHO B
OPraHNn4eCKOM CUHTE3C

OOmmme HPUHITUIIB] Kiaccudukanu peakiuii
BHYTPUMOJIEKYJISIpHOM muknu3auuu. IlpaBuia bongyuna.
OCHOBHBIE NTPEUMYILECTBA PAJUKATIBHBIX JOMHHO-TIPOLIECCOB.
OOmmue cxeMbl MEXMOJICKYJSIPHBIX M BHYTPHUMOJICKYIISIPHBIX
panuKaIbHBIX JOMHHO-PEaKIIHH, panuKaIbHOTO
muKonpucoeanHenus. Kiaccnpukanus MOHOMOJIEKYIJISIPHBIX
CBOOOMHOPAMKANBHBIX TEPErPYNIUPOBOK MO YONTOHY H
MaxK»sppoiy. PagukansHo-pagukanbHble IPOLECCH B CHHTE3€
MIPOM3BOJIHBIX JIN3EPIHMHOBOH KHCIOTHI, (+)-TIaHUKYJIaTHHA,
(¥)-monredena, (-)-neHnpoduna. [IpruMeHeHUE paaUKaIbHO-
pajMKaldbHBIX JOMHHO-TIPOLIECCOB Uil CHHTe3a [6.5.5]-
TPULMKIMYECKHUX  CHCTEM;  a30THCTBIX  IeTepOLMKIIOB.
CB0o0OHOpaIMKATIbHBIE PEaKIMU PACHIMPEHHS [TUKJIIA.

peleHue 3aaad,
KP2

15.

Peaknuu nomMmuHo B
OpraHNYeCcKOM CHHTE3€E

PajukanpHble  MOCIIENOBATENILHOCTH — TUMNA  «OyMepaHI»,
BIIMSIHAE YCIIOBHH PEaKIHWH HAa BBIXOJ IEJIEBBIX MPOIYKTOB.
CuHTe3 CHIMI3aMEIICHHBIX aJUTMIBHBIX CIIUPTOB KaK MPHMEpP
MEXMOJIEKYILIPHOTO  PaguKalbHOTO  JOMHHO-TIpOIIecca.
[puHTIMNIMATHHEIE TTOTXOIBI npu OCYIIECTBICHIH
MHOTOCTaINHHBIX paauKaIbHBIX JIOMHHO-ITIPOIIECCOB.
CemucraauitHass 6-3HIO-TPUT-IMKIU3aUs. BrusHue Tuma
3aMeCTUTEeNd Ha CTEPEOXMMHUIO TOJOOHBIX IPEeBpalCHUMH.
Ilepunuknuueckue AOMHMHO-IIPOLIECCHI: JBOMHAs peaklus
Hunbca-Anbaepa; peakiust J{unbca-Ambaepa/curMaTponHas
NeperpyniupoBKa; peaxuus Junsca-
AJbaepa/epUIMKINIeCKUI MpoLecc.

pelieHue 3azad,
KP2

16.

N306paHHbIE CHHTE3BI

I/I36paHHI)Ie CHHTCTUYCCKUC IMOCJICA0BATCIIbHOCTH,
NPUMCHSACMBIC U TOJYYCHUSI HEKOTOPBIX OHOJIOTMYECKHU
AKTHUBHBIX COCﬂHHeHHﬁ.

JIP1, JIP2, JIP3

JabopaTropHbie padoThl)

2.3.2 3aHATHSA CEMUHAPCKOI0 THNA (MPaKTHYeCKHe / CeMUHAPCKHE 3aHATHS/

e HaumeHnoBanue pa3aena TemaTika sansTHit/paGor ®dopma TeKyIIero
(Temsr) KOHTPOJISA

1. [IleperpynmnupoBKHu B Cunte3 o-apreHona. Yacte 1. IloxroroBka Heo6xoxmmoro|JIP1

OpPTaHWYECKOM CHHTE3e |00OpyIOBaHMS W OUYMCTKAa  peakTHBoB.  Iloxyuenme
TBasKOJIJITMIIOBOTO 3¢Hpa.

2. |IleperpynnupoBKu B Cunre3 o-3Brenona. Yacte 2. CunHTe3 ueneBoro mnpoaykra.|JIP1
OpPTraHWYecKOM cHHTe3e |BrlnesneHne, ouncTKa M MICHTU(HKAIS [IEJIEBOTO MPOJIYKTa.

3. |OKBUBaJICHTHI ALUII- [TpuMmeHeHne CHHTETHYECKHX 3KBHBAJICHTOB allWI-aHWOHOB B|peLICHHE 33714,
AQHWOHOB B PEaKIIMAX opranndeckoM cuHTese. IleperpynmmpoBku B opranmdeckom| KP1
o0pa3oBaHus yriepon- |cuHTe3e. MexaHn3Mbl HanboJsee BayKHbIX MeperpyninupoBoK.

YIIEpOIHOM CBSI3U
IleperpynnupoBku B
OpPTaHHYECKOM CHHTE3€
W30paHHBIE CHHTE3HI CunTe3 4-MeTuirentaHoHa-3. JIP2
5. |30paHHBIC CHHTE3BI Cunres STHIIOBOTO a¢upa 2,3-smokcu-3-metun-|JIP3
(henmmnponnoHoBoi KuCIOTH. Yacts 1. CHHTE3 3THIIOBOTO
a¢dupa XJIOPYKCYCHON KHUCIIOTHI.
6. |M30paHHBIC CHHTE3BI Cuntes STHIIOBOTO adupa 2,3-3mokcu-3-metui-|JIP3
(hermmmponoHoBOH KHCHOTHL. Yacth 2. CHHTE3 II€IEeBOTO
MPOAYKTA.

7. |W30paHHBIE CHHTE3BI Cuntes STHIIOBOTO adupa 2,3-smokcu-3-metni-|JIP3
(ernmnpornonoBoi kucaoThl. Yacts 3. Beigenenne, ouncrka
Y HACHTH(UKAIHS [IEIEBOT0 POAYKTA.




OpPraHnv4cCKOM CHUHTE3C

8. |Meraresuc onepunoB u |[IpumeHeHne peakLuii MeTaTe3uca B CHHTE3€ OPraHMYECKUX |pelIeHUe 3ajad,
alETUICHOB coequnenuil. Ilpumenenune nomuHO-peakuuii B cunrtesze KP2
Peakniuu tomMuHO B OpPraHUYECKUX COECTUHEHUH.

3ammra naboparopHoii pabotsl (JIP), konTponbsHas padora (KP).

2.3.3 IIlpumepHasi TeMaTHKAa KypPCOBbIX padoT
Kypcosas pabota He mpeycMOTpeHa yueOHBIM TIIIAHOM.

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 00eCeYeHUs AJIs1 CAMOCTOATEIbHOH padoThl
o0yyarommxcsi o JMCHUIJINHE

Ne Bug CPC

Hepequb yqe6Ho-MeToz[quc1<oro obecrnieueHus JUCHUILIINHBI I10
BBIMIOJIHEHUIO CAaMOCTOSTEILHOM pa60TI)I

1 | OdbopmieHue 1a60paTOPHBIX
pabort

CuHTe3 OpraHM4ecKnuX COeqMHEeHHH : yueOHO-MeToaudeckoe nmocobue / B. B.
Houenko, A. B. becnianos, /1. 1O. JIykuna ; MUHHCTEPCTBO HAYKH M BBICIIETO
obpazoBanms Poccwmiickoit ®enepammmn, KyOaHCKuii rocymapcTBEHHBIH
yHuBepcuteT. - KpacHomap: KyOGaHCkumil rocymapcTBEHHBIH yHHUBEpPCHUTET,
2020. - 171 c.: wn. - bubmwmorp.: c. 170. - ISBN 978-5-8209-1758-5: 80 p. -
TekcT: HenoCpEeACTBEHHBIM.

2 CaMOCTOSTENBHOE N3YUECHHE
TEOPETHYECKOTO MaTepHaa

1. Cmurt, B.A. OCHOBBI COBPEMEHHOI'0 OPraHUYECKOTO CUHTE3a [ DIEKTPOHHBIN
pecypc]: yue6Hoe mocobue / B.A. Cmur, A.Jl. [lunbMaH. - DNeKTpoOH. JaH. -
M.: BUHOM. Jlaboparopus 3Hanuit, 2015. - 753 c.

2.  Omnemen6bpoiix, K. Meramnoopranudeckas xumusa [Tekcer] =
Organometallchemie / K. Dnbienopoiix; nep. ¢ Hem. F0. @. Onpynenko, /1. C.
Ilepexanuna. - M.: BUHOM. JlaGopatopus 3nanuii, 2011. - 746 c.

3. Tutue, JI. JloMHHO-peakIMM B OPraHMYECKOM CHHTE3e [JDJIEKTPOHHBIN
pecypc]: yuebnoe nmocobue / JI. Turue, I'. bpamie, I'epuke K.; mon pen. JI. U.
benenrkoro; nep. ¢ aura. JI. U. benenskoro, K. K. IluBnuukoro, B. H.
I'pamennnkon, C. WM. Jlyiikcaapa. - OnektpoH. gad. - M.: BMHOM.
Jlaboparopus 3Harui, 2017. - 674 c.

3 IToaroToBka k Tekyuemy
KOHTPOJIIO

Meroanueckne peKOMEHIAIMY K OpraHn3aliy ayJATOPHOH U BHEAY AUTOPHON
(camocTOsITENBHOIT) PabOTHI CTYICHTOB: MeToarueckue ykazanus / coct. T.I1.
Cropoxenko, T.b. Ilouumnok, A.B. becnanos, H.B. Jlo3a. — KpacHonap:
Kyb6anckwuii roc. yH-1, 2018. - 89 c.

VY4eOHO-METOIUYECKNE

MaTepuaibl NI CaAMOCTOSITEIBLHON pPaboThl 00yYaronmuxcs w3

YHCJIa MHBAIK/IOB U JIUI] C OTPAaHUYEHHBIMHU BO3MOXKHOCTSMHU 3/10poBbsi (OB3) npenocrapistoTcs
B (hopMax, aJanTHPOBAHHBIX K OTPAHUYEHUSIM UX 3[JOPOBbSI U BOCIIPUATHS HH(POpPMALIUU:

JUid nu1 ¢ HapyLIEHUSIMH 3pEHUS:

— B MleyaTHOM (popme yBeIMUEHHBIM HIpUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B ¢popMe ayauodaiina,
— B I1e4aTHO! (opme Ha

A3bIke bpais.

JInst an ¢ HapyIIEHUAMH CITyXa:

— B I1e4aTHoM (opme,

— B (hopMe 3IIEKTPOHHOI O TIOKYMEHTA.
JUnist a1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO arapaTta:

— B TIe4aTHOU opme,

— B (popMe 2IEeKTPOHHOTO TOKYMEHTA,

— B ¢popMe ayauodaiina.

I[aHHLIﬁ MNEpCUCHb MOXKCT OBITh KOHKPCTU3UPOBAH B 3aBUCHUMOCTU OT KOHTHHICHTA

oOydJaronuxcs.

3. Oopa3oBartejibHbIE
(Mmomy.Jist)

TEXHOJOIMHd, NMPUMECHAECMbBIC NMPHU OCBOCHHMM JUCHUIIIMHBI




B xone

HU3YUYCHUSA  OUCHUILIIMHBL

NPEIYCMOTPEHO  HCIOJIh30BAHUE

CJICTYIOIINX

00pa30oBaTeNbHBIX TEXHOJOTHH: JIEKIUHU, JIA0OpaTOpPHBIC 3aHITHS, MPAKTUYECKUE 3aHATHUSA,
camocTosTeNbHas padoTa CTyIEHTOB.
KomMmnereHTHOCTHBIN TMOAXOA B paMKax IMpenojaBaHusl IUCHHUILIUHBI peaqu3yercs B
MCIOJIb30BAaHNU HHTEPAKTUBHBIX TEXHOJIOTHH U aKTUBHBIX METO/I0B (IIpo0IeMHast JIeKIHsl, paboTa
B MaJIBIX IPyIIax) B COYETAHUH C BHEAYIUTOPHOU pabOTOM.

HCIIOJIBb30BaHUC

Nudopmanronusie

TEXHOJIOTUH,
MH(POPMALMOHHBIX

TEJIEKOMMYHHUKAIL[MOHHOM ceTu VIHTepHeT.
AnantuBHbIe 00pa30BaTENbHBIC TEXHOJIOTHH, TPUMEHSIEMbIE IPH U3YYCHUN AUCLIUTUINHBI
— U4 JMIl C OIPaHMYEHHBIMH BO3MOXXKHOCTSMH 3[I0pOBbsl IPEIyCMOTpEHAa OpraHu3alys
KOHCYJIbTAIlMi C NCIOJIb30BAHNUEM JIEKTPOHHOMN IOYTHI.

4. OueHo4yHbIE

cpeacTea

A

MPOMEKYTOYHOM aTTeCTAMHU

MIPUMEHSIEMBIC
pecypcos,

TEeKYLIEero

npu
JNOCTYyIHBIX B

KOHTPOJIA

U3y4YCHUHU
MH(POPMAIIMOHHO-

IUCHUILINHEL:

ycneBaeMoCcTu u

OneHouyHble CpeACTBa MpeIHA3HAYeHbl NAJISi KOHTPOJS M OLEHKH O0Opa3oBaTeIbHBIX
JOCTHXKCHHU I 00y4YaroIIMXCsl, OCBOMBIINX MPOTpaMMy yueOHOUM TUCIMIUIUHBI «/30panHble 2nasbl
MOHKO020 OP2AHUYECKO20 CUHME3AY.
OrneHOYHBIE CPEICTBA BKIIIOYAET KOHTPOJIbHBIC MAaTE€pUaibl JIJIsl MPOBEACHUS TEKYIero
KOHTPOJIs B popMe 3a]1a4 JJIsl pEIICHUS B 2y IUTOPUHU, TECTOBBIX PA0OT M KOHTPOJIBHBIX BOIIPOCOB
K JJa0OpaTOpHBIM paboTaM, W MPOMEKYTOUYHOI aTTecTamuu B (OpME BOIPOCOB WM 331a4 K
JK3aMEHY.

CTpyKTYypa OLICHOYHBIX CPEACTB AJIsl TEKYIIei U MPOMEKYTOUHOM aTTeCTANMU

Kox n HanmeHOBaHMEe HamMmeHOBaHME OLIEHOYHOTO CPENICTBA
Ne PesynbraTel 00y4eHus
HHAWKaTOpa . [IpomexxyTounas
/11 (B cootBeTcTBUH C 1I. 1.4) Texylmuil KOHTPOJIb
(B cootBeTcTBHH C 1I. 1.4) aTTeCTalUs
HOIIK-2.1. [poBomut | 6a3zoBeie u cnenuanbHeie | KoHTpoONbHAS padoTa; Bormpoc Ha
KPUTHICCKHHA aHaJN3 | CHHTETHYECKUE METOJBI, | 3aauu Ui PEelIcHUs B 9K3aMEHE;
pe3yIbTaToOB HCTIONB3yeMBbIe U | ayTUTOpHA DK3aMeHaIOHHAS
COOCTBEHHBIX 1mabopaTOPHOTO 3amada
OKCIIEPUMEHTAJIbHBIX ¥ | MOJYyYeHHs OpPraHHYECKHX
PacueTHO-TEOPETUYECKUX | BEIIECTB CJI0’KHOTO
paboT, KOPPEKTHO WX | CTPOSHHS
MHTEPIPETUPYET. yMeEeT camocTtosTenbHo | JlabopaTopHas pabora; DK3aMeHalMOHHAas
IUIAaHUPOBATH U | 3agauu UId peuieHus B 3amada
OCYILECTBIIATh ayJMTOPUHU
MHOTOCTaIMHHBIC CHHTE3BI
1 Pa3IMYHBIX OPTaHUYECKUX
COeIMHEHN
BIIAJICCT HaBeIKamu | JlaboparopHas pabota -
9KCIIEPUMEHTAIILHOTO
MIPOBECHNUS
MHOTOCTaINHHBIX
CHHTE30B Ppa3uuHbIX
OpTraHUYeCKUX
COCIMHEHUIT c
HCTIOJIb30BaHUEM
CHEHAIBHOTO
nabopaTopHOTO
00opyIoBaHuUs
HOIIK-2.2. yMeer odopmwrsith | JlaboparopHas paboTa -
®opmynupyer pe3yIbTaThI
5 | 3AKIIOYEHHS H BBIBOIbI 11O IKCIEPUMCHTAITBHOM
pe3yibTatamMm aHamu3a | paOOTBHl B COOTBETCTBHUU C
JUTEPATypHBIX  JaHHBIX, | HEOOXOIUMBIMHU
COOCTBEHHBIX TpeOOBaHMAMH M JIeNaTh




OKCIICPUMCHTAJIbHBIX " | BBIBOABI 1O MOJYYCHHBIM
PaCUYCTHO-TCOPETUICCKUX pe3yabTaTaMm

pabor B  u30paHHOH | Buajeer HaBelkaMHu | JIaGoparopHas pabota -
007MacTH  XUMUM  WJIM | CPaBHUTENIBHOTO aHAIM3a
CMEXXHBIX HayK. MOJTyYEHHBIX

SKCHEPUMEHTAIBHBIX

pe3ybTaToB c

JIUTEePATYPHBIMA TaHHBIMHU

TunoBbie KOHTPOJIbHBbIE 32IaHUSI UJIH HHbIE MATEPHUAJIbI, HE00X0AMMBbIE /1JI51 OLEHKH
3HAHUI, YMEHHM i, HABBIKOB M (MJIH) ONBITA AeSATEJIbHOCTH, XaPAKTEPU3YIOILHUX ITAIBI
(opMupoBaHus KOMIETEHIMH B poLiecce OCBOeHHs 00pa30BaTeIbHOM NPOrPaMMBbl

3aoanusn 013 KONNEeKMUBHO20 PEeUieHUs 8 AyOumopuu

1. W3 Beparpona (1,2-AMMETOKCHOCH30JI) M HEOPTAaHWYCCKUX PEArecHTOB IOJYYHUTE
QJIKAJION]] TaraBepuH A:

CH;0 N
CH;0 N
CH, OCH,
OCH
[A] ’

2. Hcxoms wu3 aHM305Ia, alETOYKCYCHOro 3(dupa, XJIOPYKCYyCHOM KHCIOTBI U
HEOPraHMYECKUX PEareHToB, OJYYUTE 3aMEIeHHbIH HHI0T A:

CH;0 CH,COOC,H;
I
N"~CH,
H
(A]

3. Ilpeanoxure crnoco0 cuHTe3a 2-(2-KapOOKCUIMKIOOYTHI)YKCYCHOM KHUCIOTHI A U3
AUTHIIXJIOPHU/IA, MAJIOHOBOT'O 3(pHpa, ITaHOJIa M HEOPTaHUYECKUX PEareHTOB.

CH,COOH

COOH
[A]

4, Hcxoas 3 HUKIOreKCaHOHa U HCOPTaHUYCCKUX PCArCHTOB. IIOJIYYHUTC TpCTI/I‘{HHﬁ aMHUH
5. Hcxoms wu3 OTWJIIaKpuiarta, MCTUJIaMHHAa W APYTrUux HCOGXOIII/IMLIX PCarcHToOB,

OCYHIECCTBUTC CHUHTE3 MMPHUPOAHOTO AJIKAJIOWJa ap€KOJIMHA, COACPIKAIICTOCA B JIMCThAX apeKOBOﬁ
maJlbMBbI:



COOH

X

N

CH,

6. OcylecTBUTE CUHTE3 TPUOKCa3MHA A (TPUMETO3MH; TPAaHKBUIM3ATOP) U3 I'BAsSKOIA,
MOpGOIMHA U IPYTUX HEOOXOAUMBIX peareHTOB.

OCH;
CH;0
CH;0

[A]

7. U3 pe3zopuuna (1,3-auruapokcnOeH3011), METHIIBHHIIIKETOHA, METHIIMOIUIA U IPYTHX
HEOOXOJIMMBIX PEarcHTOB MOTYYHUTE 6I/II_[I/IKJ'II/I‘ICCKI/II71 JIMKETOH A

b,

[A]

8. B pacmopsokeHUHM HMMEIOTCA IHKJIOTeKCaHAuo-1,4, MajaoHOBBIA 2Qup U JApyrue
HeoOxoaumbIe peareHThl. [lomyunTe ounmkinoankud A. [IpeBpaTute ero B mpaHc-aakeH.

@|

9. Cunresupyiite »xacMOH A (cocTaBHas 4acTh 3alaXxOB I[BETOB XacCMUHA M OJHUH U3
TJIABHBIX KOMIIOHEHTOB IMapQIOMEpPHBIX CMecei), UCTONb3ys B KauyeCTBE HCXOTHBIX BEIIECTB
OyTaHuab, NponaHAuTHON-1,3, OyTHH-1, STUICHOKCUA, (POpMaNTbIECTHA, METUIHOAMU U IpyTHe
HEO0OXOHMBIE peareHThl.

0
CH,__ _CH,CH;
q—=C=Cly
CH;
[A]

10. U3 anermneHa. MaJ€MHOBOM KHCIIOTBI M HEOPTAaHMYECKUX PEAreHTOB IOJIYYUTE
coeZMHEHuE A.



2 _CH;

COOCH;

CH;< COOCH;
[A]

11. I3 manonoBoro >¢upa, AMOpoMdITaHa. 3TaHOJA U APYTUX HEOOXOIMMBIX peareHTOB, He
COJIKpIKAIMX [UKIJIONPOIIAHOBYIO IPYIIITY, OJYYHTE COSTUHEHHE A.

12. Hcxons uz n-MCTUJIAHU30JI1a, HU3O0IPOIHIIOBOI0 CIIMPTA, IMOJYYUTC PALCMHYCCKYHO

dbopMy IyMIHUCTOTO MPUPOTHOTO COSAMHEHUS — IPOU3BOJIHBIC TEPIICHOBOTO PsAJia O-TEPIHUHEONT A
u ero nzomep b.

CH; CH,
CH; ; OH JJ;OH
CH, CHy “CH,
[A] [B]

13. B pacnopsokeHUM HMMEIOTCSl O-KCHJIOJN, MAJOHOBBIM 3(up, TUOPOMAITaH M Jpyrue
HeoOxouMmble peareHThl. [lomyuuTe nukeToH A.

14. VI3 nuKIOreKCaHOHA, aHWIMHA U APYTUX HEOOXOAMMBIX HEIHKINYECKHX PEeareHTOB
nosryuute N-MeTwi1-2,3-IuKIOreNTEHOMHI0T A.

|
O
CH,
[A]

15. HUcxons wus OUKIOI'CKCaHOHa, MCTHIJIMOAMIA, (bOpMaJ'IBI[eFI/II[a. nmuppoJmmauHa #u
HCOPTaHUYCCKUX PCArcHTOB IMOJIYUUTE CICAYIOIECEC COCANHCHUC!



CH,
16. HCXO,I[?I M3 NUKJIIOTCKCAHOHA, BI/IHI/IJ'I6pOMI/I,I[a. OTUJICHTJIMKOJIA U APYTUX HCO6XOI[I/IMBIX
peaI‘eHTOB, HO.Hy‘-II/ITe AUKCTOH A

0O o

[A]

17. U3 BTOPHUYHOI'O aMHHaA An APpYyrux H606XOI[I/IMBIX pearcHToB MMOJYYUTC JHAMHUH b.

©(j @CHZCHZNHZ

N(CH;),
[A] (B}
18. Hcxonms wu3 n-mMeTunaHuzoja (METWIOBOTO 3dupa #n-Kpe3ojia), aieroHa u

HEOPraHMYECKUX PEarcHTOB. MOJYYHUTE O-TEPIHHEO] A — OJUH W3 OCHOBHBIX KOMITOHEHTOB
3(UPHBIX Macel KapJJaMOHa, MOXKKEBEIIbHUKA, MyCKaTHOTO opexa (MMEeT 3amax CHPCHH).

OH

|
CH3—©’— C(CH3)2

Q-TEPIHHECT
[A]

19. 13 o-HuTpOTONYyOIa U OEH30I1a TONYyUUTe (PIIyOPEHOH A.

OO

20. B pacriopsikeHUH HUMEIOTCs O€H30J, aHM30J, STWIOPOMHJI, alleTOPEeHOH M JIIoObIe
HEOopraHuyeckue peareHTsl. [Ipeanoxxure nyTh CHHTE3a COETUHEHUS A.

I
CH30—©~CH—-—C @

CZHS C2H5

C,Hs
[A]



21. B pacnopsokeHUH HMEIOTCS XJIOPOCH30J, A-XJIOPTOAyoJd, ¢GEeHON | JIIoObIe
HEOpraHU4YecKue peareHTsl. [Ipeayioxkure myTh CHHTE3a COEAUHEHUH A.

i
NO,

[A]
22. [Tomyuwnre 4-(3-amuHO-4miponiheHII1)OyTAaHOBYIO KUCIIOTY A 13 OeH3011a, THTApHOTO
aHTUJIPUJIA U IPYTUX HEOOXOIUMBIX PEarcHTOB.

NH,

COOH
[A]

23. Ucxons u3 B-terpanona (2-okcok-1,2,3,4-rerparuaponadTaant), yKCyCHON KHCIOTHI,
ITaHOJIa M HEOPTaHUYECKUX PEareHTOB MOJYYUTE CITUPOKETOH A.

O
0

[A]
24. V3 agunuHOBOW KHCIIOTHI, TUPPOIHMINHA, H-TIPOMWIOpoMuaa, (opMalbAeTHaa U
JPyTUX HEOOXOAUMBIX peareHTOB MOJTY4YUTe KETOH A.

Q C3H7-H
CH;—N
[A]

25. 3 auaTunanumnara u Ipyrux HeoOXOJUMBIX PEareHTOB MOTYYUTE O-BaIepPOIAKTOH A.
( o
O
[A]

26. Ucxons u3 aneruseHa, HUKJIONEHTAHOHA M HEOPTaHWYECKUX PEareHTOB IOJIy4YHUTE
coequHeHune A.

O

0
[A]

27. Hcxons wu3 renrtaHosa-l, STUIEHOKCHIA, AaleTWIEHA, AMA30METaHa U JPYrux
HEOOXOJUMBIX PEareHTOB, MOJYYUTE METUIIOBBIN 3PP KaCKapUIIIOBOM KHCIOTHI A.



CH3(CH;)sCH; CH,;COOCH;

A

28. IlonmyuuTte m3oMep auTeprieHa 6Hca60neHa (B- nmm m3o6mcaboneH) A M3 areToHa,
tpudenmndochuna, METUIMOANIA, ALIETUIICHA, METHJIBUHIWIKETOHA U 2-MeTUI0yTaauena-1,3.

{ G

CH3; CHs
(A]

Konumponvnaa paboma 1

Bapuanm 1

1). [IpuBenuTe ABa BOZMOXKHBIX BapUaHTa MeXaHW3Ma MneperpynnupoBku Koyma.
2). Hanumure npoAyKThl neperpynnupoBku Kisiizena s cieayrommux cyocTpaTos:

@:

3). Hanumure npoayktel neperpynnuposku Koyna amns CJIeJ:[yIOHH/IX cyOcTpaToB:

o, 2

4). Ucxons u3 1,4-qubpomMOyTaHa MoxyyuTe UKIOTEHTAaHOH.
5). Ucxons n3 METUJIBMHHUIIKETOHA MOTYYUTE COSIMHEHUE CIEAYIOIIEr0 CTPOCHHUS:
0

A
(6]

6). Ucxons w3 1,3-gutmana, 1-xmoprponaHa, OYTWIIMTHS H JIHOOBIX JOCTYITHBIX
HEOPraHMYECKUX PEareHTOB MOJIyUYUTE COETUHEHNE CIENYIOIIEro CTPOSHUS:

~



Bapuanm 2

1). [IpuBenuTe MexaHu3M neperpynnupoBku KisiizeHa.

2). Hanumure npoaykrsl neperpynnupoku Koyna aiis cnenyrommx cyocTpaToB:
HO

N B

3). Hanmmme mpoayKThl ieperpynnupoBku KisiizeHa s cleayomux cyocTpaToB:
TMSO

O O

4). Ucxons u3 1,3-quxiopnporiada noayyuTe HUKIO0yTaHOH.

5) Ucxons wu3 COMMPSPKCHHOTO LHUKIIONICHTCHOHA IMOJTYYHMTEC COCAUMHCHHUE CIICAYIOLICTO
CTPOCHHA:

O

COOH

6). Ucxons u3 1,3-nutrana, STUieHa, Oy THILTUTHS U JIFOOBIX IOCTYITHBIX HEOPTAaHUYECKUX
pEareHToB MOJYYUTE COEAUHEHHUE CIEAYIOIIErO CTPOCHHUS:
(@]

OH

Konumponvnas paboma 2

Bapuanm 1

1). IlpuBenuTe 00N MEXaHU3M peaKlIMU METaTe3uca B BUJI€ KaTAIUTUUECKOTO ITHKJIA.

2). H3o0pasute mNpOAyKT peakmuu, OOpa3yloNIMiics TpU MeTaTe3nce OSTWICHA U

COCIMHCHUA CICAYIOIICTO CTPOCHUA:
o

N
T

3). U3o00pa3ute OCHOBHBIE MPOAYKTHI BHYTPHUMOJICKYJSPHOTO MeTaTe3nca JaHHBIX
COCTUHEHUN:



F

4) HCHOJ’IBS}’H HCOPraHN4YCCKUEC PpEarCHTbl W MCETAIJIOKOMIIIICKCHBIC KaTallu3aTOpPHI,

OCYILECTBUTE LIETMOYKY ITPEBPALIECHHIA:
(o]

Z

.

5). Mcxoms U3 CONPSKEHHOTO LMKJIONEHTEHOHA, YKCYCHOTO AaHTHMAPMAA M JTIOOBIX
JIOCTYIHBIX PEAreHTOB IIOIyYHTE COEJUHEHHE CIEAYIOIEr0 CTPOCHUSL:
0
0 /
X

HOOC

Bapuanm 2
1). IlpuBenuTe 00N MEXaHU3M pEaKIIMK METaTe3Uca B BUJI€ KaTAIUTUYECKOTO ITUKJIA.
2). H3o00pa3ure NpONYKT peakluu, OOpa3zyloIIMics IpU MeTaTe3uce JTUICHA U

COCOAMHCHUA CICAYIOIICTO CTPOCHUA:
Ts

\/\/\/N\/
3). U3006pa3ute OCHOBHBIE NPOAYKTHI BHYTPUMOJIEKYJSIPHOTO MeTaTe3nuca JaHHBIX

COCTUHECHUU:
’ (0]
N
::><:: [e) ////
o)
OTES /O

TBSO
4). Hcnonb3yss METANJIOKOMILJIEKCHBIE KaTalu3aTopbl M HEOOXOAMMBIE pEeareHThI,

OCYILIECTBUTE LIENIOUYKY MPEBPAILECHUI:



=
P 7 [ \

5). Ucxons u3 1-alleTUIIUKIIONEHTEHA, AJTUI0pOMUIA U JTHOOBIX JOCTYITHBIX PEarcHTOB

MOJIYYHUTC COCANMHCHUC CICAYIOIICTO CTPOCHUA:
O

Konmponsnwie eonpocwt K 1abopamophnwvim padbomam
Jlabopamopnas paboma Nol

1. Kakum 00pa3oM OCyIIeCTBIISIIOCH BBIICIICHUE O-3BIeHOIa?

2. Kakasg pa3HOBUAHOCTH [3,3]-CUrMaTpomHOM NEPErpynnupOBKU MPUMEHSIETCS IS
CUHTE3a 0-3BreHona?

3. Kakoii u3omep 0-3BreHosa BCTpeyaeTcsi B IpUpOIHbIX 00bekTax? HazoBuTe OCHOBHBIE
MPUPOHBIE UICTOYHUKH PBIEHOJIA.

4. Ilng yero B mpoliecce aJTMIMPOBAHMS TBasKoja B PEAKIMOHHYIO CMECh MOMeNIalln
0e3BOIHBIN KapOoHAT Kanus?

Jlabopamopnas paboma Ne2

1. Yem mHTEpECHBI 4-METUITENTAHO-3 U 4-METHITENITAHOH-3 C OMOJIOTHYECKON TOYKH
3peHus?

2. [IpennoxuTe albTepHATUBHBIE CIIOCOOBI MOTYYEHUSI 4-MEeTUIITeNITaHOHA-3.

3. Kakue oxkucinuTenu 1enecooOpa3HO MPUMEHATh Uil KOJIWYECTBEHHOI'O OKHCIICHHS
CHUPTOB B KapOOHWIIbHbBIE COETUHEHNA?

Jlabopamopuas paboma Ne3

1. I'ne npumeHnsercs STUI0BBINA 3¢up 2,3-3M0KCH-3-MeTUI-3-PEeHUINPONHOHOBON
KHCIIOTHI?

2. Kakue MeTo/ 161 1Ta00paTOPHOTO MOTYUEHHUS SMTOKCHI0B Bam n3BecTHBI?

3. IlpuBeauTe oOImIMIT MEXaHU3M CHHTE3a MTMIUIHBIX 3(upoB 1o Jlap3any.

4. Kakyto poJib B CHHTE3€ BBINOJIHSET TPET-0yTUIaT Kanus?

3a‘leTHO-3K3aMeHaHI/IOHHble MaTepHaJbl AJIA HpOMe)KyTO‘lHOi;I arTrecraluuu
(3x3ameH/3a4eT)

1. Cnucok 6onpocog 011 n0020mMo6KU K IK3AMEHY
1. Ilpumenenue 1,3-auTHaHa B KauecTBE SKBUBAJIECHTA allUI-aHUOHOB: aJKWJIMPOBAHHE,

alWJIMPOBAHUE U MPUCOEeANHEHNE TT0 Muxasnto auTuanmintus. Peakiuu 2-cunwi-1,3-1uTnas-
2-WJUIATHSA C 3MOKCHaMHU (Ileperpynnuposka bpyka).



2. IlpuMeHeHUEe auMKIMYECKUX THUOAIleTaleil B OpraHudeckoM cuHTte3e. [lpumeHeHue
MOHOOKCHJOB  THOAlleTaJied  KeTeHa B  OpraHM4eckoM  cuHTte3e.  [IpumeHeHue
TPUC(apUIITHO)OPTOMYPABBUHOTO 3(PHpa B OPraHUYECKOM CHHTE3E.

3. IleperpynmnupoBka Kisifzena: cxema, MeXaHHM3M peakiuu. BrusHue CcTpoeHUs
cyOcTpara Ha CKOPOCTb MMPOTEKAHUS U KOHEUHBII pe3ysbTaT PeaKiiH.

4. Peakuus Kappona. Karanus neperpynnuposku Kisiizena kucinoramu Jlsrouca.

5. Tenepamust cyocTpartoB st [3.3]-CUTMAaTpONHBIX MEPErPYNIUPOBOK IMPH MTOMOIIH
peakiuii onepuHupoBanus. [lonydeHue aneraneli KETEHOB.

6. IleperpynnupoBka Koyna: oOmas cxema, BO3MOXHbIe MexaHU3MbI. TpaHchopmaruu
HUKJIMYECKUX CUCTEM IPH MOMOIIM neperpynnupoBku Koymna.

7. Crepeoxumuyeckue ocoOeHHocTH mneperpynnupoBku Koyma. BnusHue crpoenus
cybcTpaTta Ha CKOpOCTh npoTekanus peakiuu. [leperpynnupoBka okcu-Koymna.

8. O61mue NpUHIMIIBI peaKuu MeTaTe3uca. Pa3HoBUAHOCTH peakiui. MexaHu3M peakiuu
MeTaTe3uca.

9. Karanuzarops! Hlpoka u ['pab6ca: ctpoenne u 0coOEHHOCTH MpUMeHeHHs. MeTtaTe3uc
¢ 00pa3oBaHHUEM ITUKJIA.

10. Kpocc-meTaTe3uc: obmas cxema, kiaccupukaius cyOCTpaToB U BIUSHUE UX CTPOCHUS
Ha CTEPEOCEIEKTUBHOCTh PEAKITUH.

11. AnKeH-aJKMHOBBIM W aJKWH-aJKUHOBBIM Merare3uc. [IpuMmeHeHne alKuHOB i
CHHTE3a [UKJINYECKUX COCTMHEHUN B PEAKIIMN METaTe3unca.

12. Tlonstme nomuHO-mporiecca. HeoOXoaumble yCIOBUA NPOTEKAHUS JAOMHUHO-

npoueccoB.  CrnocoObl  peryaupoBaHUsl — pEaKUMOHHOW  CIOCOOHOCTH  OTIENbHBIX
(GYHKIIMOHATBHBIX TPYIIIL.
13. buomuMmernueckue IOMHUHO-TIpOIECCHl. MCmoap30BaHE MHOTOKOMIIOHEHTHBIX

JOMUHO-PEAKLUH JUIsl TOMCKA HOBBIX OMOJIOTMYECKH aKTUBHBIX IpenaparoB. Kiaccudukarus
JIOMHUHO-PEAKIUHM.

14. OOmas cxema KaTHMOHHBIX JIOMMHO-IIpolLeccoB. KaTHMOHHO-KaTHOHHBIE JOMHHO-
npouecchl: nuknu3anus IlprHca/muHakoNMHOBas EPETPYIITUPOBKA; PACKPHITHE TPEXUIECHHOIO
IUKJ1a/KapOOKaTHOHHOE aJIKUIMPOBAHUE.

15. KaruoHHO-KaTHOHHBIE  JOMHHO-TIpoliecchl:  peakiuss — HazapoBa/kaTHoHHas
HNOJUIMKIN3AIMS; JOMUHO-IUKIN3ALUS O, ®-AUUHCYIbGUA0B, peakuus Putrepa/uukiu3anus
['yoena-I'éma. JloMUHO-IMKIM3AMS SMOKCUAOB KaK MPUMEpP KAaTHOHHOM JOMMHO-PEaKINH
6oJiee BBICOKOTO MOpPSIKA.

16. KaTuoHHO-IepUIIMKINYECKHE JOMHHO-Tporiecchl: Peakmusi  Haszaposa/[4+3]-
[UKJIONPUCOEIMHEHNE; KaTHOHHAsI LUKIM3anus/rerepo-peakuus unsca-Anbaepa. KatnonHo-
BOCCTAaHOBUTENIbHBIA MPOLECC CEMMUIIMHAKOJIMHOBAS IEpPErpyninupoBKa/BOCCTAHOBICHUE IO
Tumenko.

17. O0mas cxemMa aHMOHHO-aHUOHHBIX JIOMUHO-TIPOIIeCCOB. J[BolHas peakius Muxasisi.
[Tpumepsl mocnenoBaTeNbHOCTEM peakuus Muxasns/anpoiabHas peakuus M peaxius
Muxasns/peakius Jukmana.

18. AHHOHHO-aHMOHHbBIE JIOMHHO-pEaKIMH: HYKJICODUIbHOE 3aMelleHue/peaKius
Burrtura; peakmus Kopu-KssitkoBckoro/peakiusi XopHepa-YoacBopTa-OMMOHCA; peaklus
Kuégenarens/peaxiust Muxasis.

19. TpexcraguiiHble aHUOHHBIE TOMUHO-TIPOLIECCHI: TPOWHAs peakius Muxansiis, peakius
KapOOJIUTUMPOBAHUS.

20. AHHOHHO-paJUKallbHbIE JOMHUHO-PEAKIUMU:  peakuus Muxasis/MHUIUPOBaHHAS
panuKanbHas MUKIA3ALKUs; peakus Muxasiist/caMonpor3BoIbHAs PAUKAIbHAS [IUKIU3ALMSL.

21. AHUOHHO-TIEpULIMKINYecKHe mpornecchl. [Ipumepsl mocnenoBaTenbHOCTEW peakuus
Kuégenarens/rerepo-peakuus Junbca-Anbaepa u oJe(UHUPOBAHUE/TIEPULIUKINIECKUI
IIpoLecc.



22. JlnazotupoBaHue/peakius XeKa Kak MpUMep IMOCIeI0BaTeIbHOCTH THUIIA aHMOHHBIN
npoliecc/peakuus, KaTaJu3upyeMas mepexoHbIMU MeTalJIaMi. AHHOHHO-BOCCTAHOBUTEIbHBIN
MPOLIECC aNb0bHAs peaklus/peakius TUIIeHKO.

23. O0mue TpUHLIUIBI KJIACCH(PHUKAIMK PEaKIUil BHYTPHUMOJICKYIAPHON LUKIN3AIHMH.
[IpaBuna bonayuna.

24. OcHOBHBIE TPEUMYIIECTBA PAAUKAIBHBIX JOMHHO-TIpoIieccoB. OOMIHe CXeMBbI
MEXMOJIEKYJISPHBIX U BHYTPUMOJCKYJSPHBIX PAAUKAIBHBIX JOMHHO-PEAKIHMA, PaJluKaIbHOTO
LUKJIONIPUCOEIUHEHUS.

25. Knaccudukanuss MOHOMOJIEKYJISIPHBIX CBOOOAHOPAIUKAIBHBIX MEPErpyninupoBOK MO
Yonrony u MakKappoury.

26. PanukanbHO-pajyKalbHbIE TMPOIECCHl B CHUHTE3€ MPOU3BOJHBIX JU3EPTUHOBOM
KUCJIOTHI, (1+)-MaHuKyIaTHHa, (+)-Moaredena, (-)-aeHapoonHa.

27. llpumeHeHHe paJIuKaJIbHO-PAIUKaIbHBIX JTOMUHO-NIPOLIECCOB Mg cuHTe3a [6.5.5]-
TPULIMKIMYECKUX CHCTEM; a30THCTBIX TIeTepouukiIoB. CBOOOTHOPAIUKANIBHBIE —pPEaKIUH
pacuIMpeHusl [UKIIA.

28. PapukanbHbIe MOCIEN0BATEIbHOCTH TUIIA «OYMEPAHTY, BIUSHUE YCIOBUN PEaKIMK Ha
BBIXO/I LIEJEBBIX MPOAYKTOB. CHHTE3 CHIMI3AMEIICHHBIX AJUTWIBHBIX CIHUPTOB KaK IMPUMEP
MEXXMOJIEKYJIIPHOTO PaiuKaJIbHOTO JIOMUHO-IIPOLIECCA.

29. IIpuHUMNUATBHBIE TOIXO/bI MPU OCYIIECTBICHUH MHOTOCTAAMMHBIX PaJAMKAIbHBIX
JOMHUHO-TIporieccoB. CeMucTtaaniinas 6-3H10-TpUr-uuKIn3anys. BiusHue Trna 3aMecTuTeNs Ha
CTEPEOXHUMHUIO MOJAOOHBIX MPEBPALLICHUH.

30. [lepuuukinyeckue JOMUHO-IPOLIECCH: BOMHAsA peakuus Junbca-Anbaepa; peakuus
Junbca-Anbepa/curmMaTpornHas neperpynnupoBKa; peaxus Junbca-
AnbIiepa/mepuIuKIMYECKUi porece.

31. M30paHHble CHHTETHYECKUE IOCIEA0BATEIBHOCTH, MPUMEHSIEMbIE A MOMyYeHUs
HEKOTOPBIX OMOJIOTHYECKH aKTHBHBIX COCAMHEHUI.

2. Ilpumepot 6unemoes K IK3ameHy

OI'bBOY BO «KybaHckuii rocy1apCTBEHHBIH YHUBEPCUTET
Kadenpa opranndeckoii XUMHH U TEXHOJIOTHA
Hamnpasnenue noarorosku 04.04.01 - Xumus
20 -20  yu.ron
Hucnumnnuna «30paHHbie T71aBbl TOHKOTO OPTaHUYECKOTO0 CUHTE3a)

SK3AMEHAIIMOHHBIM BUJIET Nel.

1. T'enepauust cyoctpaToB anst [3.3]-cUrMaTpoONHBIX MEPErpyNIMPOBOK MPU MOMOIIU
peakuuii onepuHupoBanus. [lomyueHue aneraneil KETEHOB.

2. MuazoTtupoBaHue/peakiusi XeKa Kak MpUMep MOCIeA0BATEIHbHOCTH THIA aHHMOHHBIN
MpoIIecc/peakius, KaTalu3upyemMas MepexoJHbIMI MeTaIaMi. AHUOHHO-BOCCTAHOBUTEIHHBIN
MPOIIECC allbJ0TbHAs peaKiust/peakius TUIIeHKO.

3. Ucxons u3 2,6-TUMETHIIMKIOTeKCAHOHA, METUIIOBOTO 3(upa aKpHIOBOW KHUCIOTHI,
TPUMETHIIXJIOPCHIIaHA, ATaHOJA W HEOPTraHWYECKUX PEareHTOB, MOJYYUTE OHIMKINICCKUN
yriieBoJopon A.



CH

CH;
[A]
3aBenyromuii kadeapoit

OpraHNYeCKOM XUMHUH U TEXHOJOT U

OI'bBOY BO «KybaHckuii rocy1apCTBEHHBIN YHUBEPCUTET
Kadenpa opranndeckoii XUMHUH U TEXHOJIOTHIA
Hanpasnenue noarorosku 04.04.01 - Xumust
20 -20  yu.ron
Juctunimna «M306paHHble T71aBbl TOHKOTO OPTaHUYeCKOTr0 CUHTE3a»

AK3AMEHAIIMOHHBIM BUJIET Ne2.

1. KpOCC-MCTaTGBI/ICZ o61ua51 cxXema, KJ'IaCCI/Iq)I/IKaI_II/IH CY6CTpaTOB H BJIMAHHUC UX CTPOCHUS
Ha CTCPCOCCIICKTUBHOCTL pCaKLIUU.

2. Knaccugukanuss MOHOMOJIEKYJISIPHBIX CBOOOIHOPAJINKAIBHBIX MEPErpyniupoBOK I10
Yonrony u MakKsppouy.

3. 13 6pomOeH3011a, JUU30NPOIMIKETOHA U IPYTHX HEOOXOAMMBIX PEarcHTOB MOIyYUTe
KETOH A.

CH; CHj
0

CH; CH;
[A]

3aBeayronuii kadenpoit
OpPraHUYECKON XUMUU U TEXHOJIOT Ul

Kpurtepun oneHuBaHus pe3yibTaTOB 00y4eHHUs!

Orenka Kputepuu orieHuBaHus 10 YK3aMeHy
OIIEHKY «OTJIMYHO» 3aCIy’KUBAET CTYJEHT, OCBOUBIIHI 3HAHUS, YMEHUS,
KOMITETCHIINH ¥ TEOPETUUECKHI MaTepra 0e3 mpoOesIoB; BHITTOJTHUBIITHI
Bhicokuit BCE 3aJlaHus, NPEIyCMOTPEHHbIE Y4YeOHBIM IUJJAHOM Ha BBICOKOM
YPOBEH «5% KaueCTBEHHOM YPOBHE] NPAKTHYECKHE HABBIKH po¢eCCHOHAIIBHOTO
(oTIHHHO) MPUMEHEHHUS OCBOCHHBIX 3HaHWI copmupoBanbl. CTyIeHT CBOOOJHO
BIIQZICET TEOPETHYECKMM MaTepuajioM (3HAeT KaK OCHOBHBIC, TaK H
cnenupuyYecKkue CHHTETHUYECKHE METOJbl, a TaKkKe MEXaHU3MBI
OCHOBHBIX  pE€aKIui) W  CHOCOOEH  CaMOCTOSITEIbHO  PEIINTH
HK3aMEHALMOHHYIO 3a/1auy.
Cpenuii OLIEHKY «XOPOLIO» 3aCIyKHBAET CTYICHT, NPAKTHYECKH MOIHOCTHIO
yPOBCHD OCBOMBIINHM 3HAHUS, YMEHHSI, KOMIIETEHIIMM U TEOPETHUECKUI MaTepural,
(xopo1o) y4eOHbIE 3aJaHusl HE OIICHEHb MaKCHUMAJIbHBIM YHCJIOM 0ajuioB, B
OCHOBHOM c(OpMHpOBaJI TpaKkTHUeCKue HaBbIKH. CTYAEHT XOpOIIO
BJIQJICET TEOPETHYECKUM MaTepUalioM, 3HaeT 0a30Bble CHHTETHYECKHE




METOABI u HUMECT MMpeaACTaBJIICHUC (6] MEXaHHU3Max OCHOBHBIX
CUHTETUYECKHM  B@XKHBIX  peakuuil, CcHnocoOeH  CIpaBUTbCA  C
HK3aMEHALlMOHHOM 3a7a4el NPU HE3HAYUTEIBbHOM IIOMOLIU CO CTOPOHBI
penogaBareds.

OLCHKY «YHOBJICTBOPUTCIILHO» 3aCIyKMBACT CTYACHT, YaCTUYHO C
npoberaMyd  OCBOMBIUMM ~ 3HAaHUS, yYMEHHUsS, KOMIIETEHIMH MU

IToporosslii TEOPETUYECKH Marepuaj, MHOTHe YydeOHble 3agaHus JMbO He
YPOBEHB «3» BBIMOJIHWJI, JUOO OHU OLIGHEHbl YHUCIOM OamioB OJM3KUM K
(ymoBieTBopuTe | MHUHMMAJIbHOMY, HEKOTOpBIE TPAKTUYECKHE HABBIKK HE C(HOPMUPOBAHBEI.

JIbHO) CryneHT 3HaeT 0a30Bble CHHTETHYECKME METOMbI, OJHAKO IUIOXO

pa3bupaercs B CHEIMU(PUYECKHMX METOJaX M MEXaHH3MaX OCHOBHBIX
peaKImii, ¢ TPYJOM CIPABISCTCS C DK3aMEHAIIMOHHOHN 3amadyeil mpu
CYIIECTBEHHON ITOMOIIM CO CTOPOHBI MPETOIaBaTellsl.

OLICHKY «HEYJIOBJICTBOPUTEIIBHOY 3aCITy)KUBAET CTYICHT, HE OCBOHMBIIHIA
3HaHWsA, YMCHHA, KOMIICTCHIIUN U TGOPGTI/I‘IGCKI/Iﬁ Marcpual, y‘-Ie6HbIe

MuHHuMaTbHBIN
OBEHE «2» 3aJlaHWsl HE BBITIOJIHWII, MPAKTUYECKHE HABBIKU HE C(POPMHUPOBAHBHI.
(H}ép,[[OBJ'IeTBO " CTyneHT HE CHocoO€H pemuTh SK3aMEHAIMOHHYIO 3aJady Jaxke C
yTenLHo) P MOMOIIBIO  MpernojaBaTedass MW IUIOXO  BJIAJEEeT TEOPETHUYECKUM

MaTepuaioM (HaOIIOJar0TCsl CYIIECTBEHHBIC ONTUOKHU TPU O00CYKICHUH
0a30BbIX CHHTETHYECKUX METOJIOB).

OneHouHble cpencTBa Ul HMHBAJIMIOB W JIMI C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU
3JI0pOBBSI BHIOUPAIOTCS C YYETOM UX WHAMBHUIYATBHBIX ICUXO()HU3UIECKIX OCOOCHHOCTEM.

— IpY He0OXOAMMOCTH UHBAIMIAM U JINLIAM C OTPaHUYE€HHBIMU BO3MOKHOCTSIMU 3/J0POBbS
IIPEIOCTABIISAETCS ONOJHUTEIBHOE BPEMS Ul IOATOTOBKH OTBETA HA SK3aMEHE;

— [IpU IPOBEJICHUH IPOLEIYPbl OLICHUBAHUS PE3YIbTATOB 00yUeHHs] MHBAINIOB U JIULL C
OTPaHUYECHHBIMH BO3MOXHOCTSIMH 3/I0POBBS IPEAYCMATPUBAETCSI UCTIONB30BAHUE TEXHHUYECKUX
CpeACTB, HEOOXOUMBIX UM B CBSI3U C UX WHAWBUIYATbHBIMH OCOOEHHOCTSIMU;

— TIpU HEOOXOUMOCTH JIJIsl 00YHArOIIUXCSl C OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 370POBBS
U MHBAJIUAOB TpOLEAypa OLEHMBAHUS pE3yJbTaTOB OOYYEHHUS MO JAUCHUIUIMHE MOXKET
IPOBOAMTHCS B HECKOJIBKO JTAIOB.

ITponienypa oneHMBaHUs Pe3yJIbTATOB OOYUYEHHsS MHBAJIUIOB U JIUI] C OrPaHUYEHHBIMHU
BO3MOXXHOCTSIMU 3/I0POBbSl 10 JUCHMUIUIMHE (MOAYJIO) MpEeaycMaTpUBAaET MPEOCTaBICHUE
uHpopMmanuu B (opMmax, AJANTUPOBAHHBIX K OrPAaHMYEHHMSIM HX 3J0pOBbS U BOCIPHUATHUSA
uH(popMauu:

Jnist T ¢ HapyIIEHUSIMU 3pEHMSL:

— B MieyaTHOU (popme yBeIMUEHHBIM HIpUPTOM,

— B (popMe 2IIEKTPOHHOT O IOKYMEHTA.

JIig U1 ¢ HapyLIeHUsIMU CiIyXa:

— B I1e4aTHoM (opme,

— B (popMe dJIEKTPOHHOTO IOKYMEHTA.

JUist T ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO armnapaTra:

— B TIe4aTHOU opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TIepeYeHbh MOXET OBITh KOHKPETH3HPOBAaH B 3aBHCHMOCTH OT KOHTHHTEHTA
00ydaronuxcs.

5. Ilepedenb y4eOHOIM JuTEpaTyphbl, HHPOPMALNMOHHBIX PeCYypPCOB H TEXHOJIOT Uil
5.1. Y4eOHas 1uTeparypa

1. Cmut, B.A. OCHOBBI COBPEMEHHOTO OPTaHUYECKOTO CHHTE3a [DIEKTPOHHBIN pecypc]:
yuebHoe nocobue / B.A. Cmur, A.Jl. Auneman. - DnektpoH. aad. - M.: BUHOM. JlaGopaTopus



3Hanmit, 2015. - 753 c. - https://e.lanbook.com/book/66366.

2. DnpmienOpotix, K. Meramnooprannueckas xumust [Tekct] = Organometallchemie / K.
OnpmeHopoux; nep. ¢ Hem. 0. @. Onpynenko, /1. C. [lepexanuna. - M.: BUHOM. JIaGopatopus
3Hanui, 2011. - 746 c.

3. Twutue, JI. JlomuHO-peaknu B OPraHUYECKOM CHHTE3€ [DJIEKTPOHHBIA pecypc]:
yaeOHoe mocobue / JI. Tutne, I'. bpame, I'epuke K.; mox pex. JI. U. benenskoro; mep. ¢ anrm. JI.
. benenskoro, K. K. ITupnuukoro, B. H. I'pamenunkoii, C. 1. Jlylikcaapa. - DJIeKTpOH. J1aH. -
M.: BUHOM. Jlabopatopus 3Hanuii, 2017. - 674 c. - https://e.lanbook.com/book/94100.

5.2. llepuoanyeckasi JuTEpaTypa

1. Ycnexu XMMuM - pOCCUHCKHUIN HAYYHBIN JKypHAII, TyOJHUKYIOIINN 0030pHBIC CTAThU 10
aKTyaJbHBIM NPOOJIEMaM XUMHH U CMEXKHBIX HayK.

2. KypHaist opraHU4eCKON XUMHUH - POCCUMCKUI HAyYHBIN KypHAII, TyOJUKYIOMINUNA CTaThU
[0 TEOPETUYECKHUM IMpoOJieMaM OpPraHWYECKOH XUMHH, MEXaHM3MaM pPEaKUUi OpraHMuYecKHX
COEIMHEHUH, COOTHOILICHUSIM MEXIY (PU3MUECKMMU CBOMCTBAMH, PEAKIIMOHHOM CITIOCOOHOCTHIO U
CTPOCHHEM, 110 HOBBIM pEAKLMSIM M METOJAM IIOJIY4YEHHs] OPraHWYECKUX COEAMHEHUH, IO
OCHOBHBIM Npo0JeMaM pa3BUTHS BaKHEHIINX HAMPABICHU OpraHM4eCKOro CHHTE3a.

3. XKypnan oOuielt XuMUU — OJMH M3 KPYNHEHIIMX POCCUMCKUX HAy4YHBIX >KYpHaJOB,
OTpaKaroIIUX OCHOBHBIC HAMPABJICHUSI PA3BUTHS XUMUHU, TyOIUKYIOMUN pabOThl, MOCBAIIEHHBIC
aKTyaJbHBIM OOLIMM BOMpOCAM XMMHU M MpoOJeMaM, BO3HUKAIOUIMM Ha CTBHIKE Pa3IIMYHBIX
pa3esioB XMMUH, a TaK)Ke Ha TPAHUIAX XUMUU M CMEXHBIX C HEel HayK (MeTaJuIoOpraHuYecKue
COCIMHEHUS, 3JIEMEHTOOPraHUYecKas XUMUS, OPraHWYECKHUE U HEOPraHWYECKUE KOMILIEKCHI,
MEXaHOXUMHUSI, HAHOXUMHUS U T. 11.).

5.3. UHTepHeT-pecypchbl, B TOM 4HCJIe COBpeMeHHble NpodeccHoHAJbHbIE 0a3bl
JAHHBIX U MH(OPMAIMOHHBbIE CTIPABOYHbIE CHCTEMbI
DJ1eKTPOHHO-0MOMoTeuHbIe cucteMbl (DBC):
SBC «IOPAUT» https://urait.ru/
9bC « YHUBEPCUTETCKA S BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
OBC «BOOK.ruy» https://www.book.ru
ObC «ZNANIUM.COM» www.znanium.com
OBbC «JIAHb» https://e.lanbook.com

Nk W=

Ipodeccuonasibubie 6a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypnans! nuznarenscrsa Wiley https://onlinelibrary.wiley.com/
Hayunas snextponnas 6ubanorexa (HIbB) http://www.elibrary.ru/
6. IloaHOTEKCTOBBIE apXUBBI BEAYIIUX 3aIaJHBIX Hay4YHBIX )KypHaI0B Ha Poccuiickoit
wiatdopme HayuHbIX KypHasoB HOUMKOH http://archive.neicon.ru
7. HanumonanbHas »3JIeKTpOHHas OuOIMOTEeKa (JOCTyn K DJIEKTPOHHOM Oubnnorteke
muccepraiuii Poccuiickoit rocynapcrBennoit oubmuoreku (PI'B) https://rusneb.ru/
8. DmektponHas koyutekius Oxcdopackoro Poccuiickoro @onaa
https://ebookcentral.proguest.com/lib/kubanstate/home.action
9. Springer Journals https://link.springer.com/
10. Nature Journals https://www.nature.com/siteindex/index.html
11. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols
12. Springer Materials http://materials.springer.com/
13. Springer eBooks: https://link.springer.com/

AR



https://e.lanbook.com/book/66366
https://e.lanbook.com/book/94100
https://urait.ru/
http://www.biblioclub.ru/
http://www.book.ru/
https://znanium.com/
https://e.lanbook.com/
http://webofscience.com/
http://www.scopus.com/
https://www.sciencedirect.com/
https://onlinelibrary.wiley.com/
http://www.elibrary.ru/
http://www.elibrary.ru/
http://archive.neicon.ru/
https://rusneb.ru/
https://rusneb.ru/
https://ebookcentral.proquest.com/lib/kubanstate/home.action
https://link.springer.com/
https://www.nature.com/siteindex/index.html
https://experiments.springernature.com/sources/springer-protocols
http://materials.springer.com/
https://link.springer.com/

Pecypchl cBOOOAHOTO J0CTYyNA:

1. AmepukaHCKas maTeHTHas 0a3a JaHHBIX http://www.uspto.gov/patft/

2. TlomHbIe TEKCTHI KaHAACKUX AuMccepTanuii http:// www.nlc-bne.ca/thesescanada/

3. KubepJlenunka (http://cyberleninka.ru/);

4. HWnadopmanuonHas cucrema "EquHoe OKHO JTOCTyIma K oOpa3oBaTelbHBIM pecypcam”
http://window.edu.ru/;

5. Enunas xomieknus mugpoBhIX 00pa3oBaTeIbHBIX pecypcoB http://school-
collection.edu.ru/ .

Co0OcTBeHHbIE YJIeKTPOHHBIE 00pa3oBaTe/IbHble U HHPOPMAILMOHHbIE PecypChl

KyoI'y:

1. Cpena MOIyJIbHOTO JUHAMUYECKOTO 00yueHus http://moodle.kubsu.ru

2. ba3a y4eOHBIX IIIAaHOB, y4€OHO-METOIUYECKIX KOMIUICKCOB, ITyOIHKALUA 1
KoH(pepeHmi http://mschool.kubsu.ru/

3. bubmmorexa nHPOPMAIIMOHHBIX pecypcoB Kadeapbl HHPOPMAIIMOHHBIX
00pa3oBaTeNbHBIX TEXHONOTUH http://mschool.kubsu.ru;

4. DOnextpoHHbIH apxuB JokyMeHTOB KyOI'Y http://docspace.kubsu.ru/

6. MeToanueckue ykazaHus JJ1s1 00y4alOIMXCS 110 OCBOCHUIO JUCHHUILIMHBI (MO1YJIs1)

YcneurHoe u3ydeHne TUCUILINHBI «130paHHbIe TI1aBbl TOHKOTO OPTaHMYECKOTO CHHTE3a
TpeOyeT OT CTYIEHTOB PETryJSpPHOrO IOCEIIeHUs JEKIUH, a TakXKe aKTUBHOM paboThl Ha
NPAaKTUYECKUX 3aHATUSAX, BHIIOJHEHHUS TECTOBBIX MPOBEPOYHBIX PaOOT, BHITOJHEHHUS W 3AIIUTHI
1abopaTopHbIX paboOT, O3HAKOMIIEHHS C OCHOBHOM M JIOMOJHHUTEIHHOM pPEKOMEHIYyEeMOi
JIUTEPATYpPOil.

[Ipy MOATOTOBKE K JIKIIMOHHOMY 3aHSATHUIO CTYJIEHTAM PEKOMEHIYeTCs:

1) mpocMOTpeTh 3amucu TpeAbIIymedl JEKIUH W BOCCTAHOBUTH B MAMSITH paHee
M3YYCHHBII MaTepHai;

2) Oerno mpocMOTPETh MaTepuai MPEACTOAIEH JEKIMH, C IEJIbI0 JIYUIIero yCBOCHHS
HOBOT'O MaTepHarna;

3) camMoCTOSTENbHO MPOPadOTaTh OTJENbHbIE ()PArMEHTHI TEMBI MPOLUION JIEKIIMH, €CIIH
3TO HEOOXOMMO.

[Tpu KOHCIIEKTHPOBAHNH JIEKIIHOHHOTO MaTepralia CTyJIeHTaM HY>KHO CTPEMHUTHCS KPaTKo,
CXEMaTH4YHO, IOCJIEJOBATENIbHO M JIOTHYHO (PUKCHPOBAaTh OCHOBHBIE IOJIOKEHHS, BBIBOJIBI,
0000mIeHust U (HOPMYIHPOBKH, HE MBITASCh 3aIMCATh BECh MPEINOJaBaEMbIii MaTepual CJIOBO B
CJIOBO.

[Tpy 1OATOTOBKE K 1a00PaTOPHOMY 3aHITHIO PEKOMEHIyETCS:

1) BHUMATENbHO H3YYUTh MaTepHall MPEeACTOAlIe padoThl M COCTaBUTH IIAH €e
BBITIOJTHEHHUS;

2) yIenuTh MOBBILICHHOE BHUMAaHHE SKCIEPUMEHTAIbHBIM OCOOCHHOCTSM MpPECTOSIIEeH
paboThl (MCIIOIB3YEMBIM PEAKTHBAM M 000PYOBaHMIO, a TAKKE TEXHUKE PaOOTHI C HUMH);

Brimonuate nabopaTtopHyto paboTy HEOO0XOAMMO aKKypaTHO U IOCIENI0BaTeIbHO,
OTpa’kasi BCE €€ OCHOBHBIE JTambl B Ja0OpaTOpHOM JKypHaie. J[ims ycremHo# 3amuTsl
n1abopaTopHOil paboThl HEOOXOAUMO TIIATENBHO U3YUYUTH JIEKLIMOHHBIN U, €CJIM 3TO HE00X0AUMO,
JIOTIOJTHUTEIIFHBIN TEOPETUUECKUN MaTepuall 1Mo TeMe pabOThl, a TaKXKe MPaBUIBHO 3aIllOJHHUTH
71a00paTOPHBIM KypHaj, ClelaB BCE HEOOXOAMMBbIE pacdeThl U cHOPMYIUPOBAB BBIBOJBI IO
IpoJieslaHHOM pabdoTe.

IIpu NOATOTOBKE K NPAKTUYECKOMY 3aHATHIO (CEMUHAPY) PEKOMEHYEeTCsl:

1) 03HAKOMHUTHCSI C TEMOH U TIAHOM 3aHSTHSI, YTOOBI BBISICHUTH KPYT BOTIPOCOB, KOTOPHIE
OynyT 0OCyXIaThCsl Ha 3aHATHH,

2) mopaboTath C KOHCIEKTOM JIEKIIMH IO TeME€ 3aHATHS, a TaKKe O3HAKOMHTBHCS C
peKoMeHayeMol nuTepaTypoil U (mpu HEOOXOAMMOCTH) JIOTIOJIHUTENBHBIMH HCTOYHUKAMU
UHPOpPMANIUU B BHJIE TIEPHOAMYECKUX U3MaHNi 1 IHTepHEeT-pecypcoB.
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IIpu BBINONHEHUH NPAKTHYECKOW pabOThI CTyIeHTaM HEOOXOAUMO OTMEUYaTh T€ BOIPOCHI
U pa3felibl, KOTOPbIE BBI3BIBAIOT y HUX 3aTPYAHEHUS. C IENBI0 MOCIEAYIOMEH KOHCYIbTalUuU Y
npenojaBarens. Kaxaplii CTYyJEHT TOJDKEH CTPEMHUTbCS aKTHBHO paboTaTh Ha MPAKTHUYECKHX
3aHATHUSAX U YCIEIIHO BBINOJIHATH TECTOBBIE TPOBEPOYHBIE PAOOTHI.

CamocrodrenbHas paboTa Hapsiay € ayJIUTOPHOM MPEICTABISAET OJHY M3 BaKHEMIIMX
dopMm ydebHOro mporecca. CamocTosTenbHas paboTa — 3TO IUIaHUpyeMasi paboTa CTYACHTOB,
BBINOJIHSAEMAs [0 33JaHUI0 M IPHU METOAMYECKOM DPYKOBOJCTBE IpernojaBaTelnsi, HO 0e3 ero
HerocpeacTBeHHoro yvactusi. CaMmocrosiTenbHas paboTa IpenHa3HaueHa HE TOJBKO JUis
OBJI4/IEHUS NPEACTABICHHON TUCIMITIIMHOMN, HO U /Ui (POPMUPOBAHMSI HABBIKOB pabOThI BOOOIIE,
B y4eOHOW, HaydyHOU, MPO(eCCHOHAIBHOW AEATEIIBHOCTH, CIMIOCOOHOCTH NMPUHMMATh Ha ce0s
OTBETCTBEHHOCTb, CAMOCTOSITEJILHO PELIATh BO3HUKAIOIIME MPOOJIEMBbl, HAXOAUTh IPABUIIbHBIC
peLIeHHs U T.1.

B ocBoeHuMH IUCHMIIIMHBI MHBAIWIAAMU W JIMIAMM C OTPAHUYEHHBIMU BO3MO>KHOCTSMH
3I0pOBbsI OOJIBIIOE 3HAYEHHWE HMMEET WHAMBHIyajbHas ydeOHas paboTa (KOHCYJbTAIlMH) —
JIOTIOJIHUTEIBbHOE pa3bsiCHEHUE Y4eOHOro MaTepuasa.

WupuBuayanbHble KOHCYJNBTAIMM IO MPEIMETY SBISIOTCS BaXKHBIM  (PaKTOPOM,
CHOCOOCTBYIOLIMM HMHAWBUYAIN3aLUH OOY4YE€HUS U YCTAHOBJIECHUIO BOCIUTATEIBHOTO KOHTAKTA
MEXIy IMpernojaBaTesieM M OOYyYaroIMMCS WMHBAJIHIOM WM JIMIOM C OrPaHUYCHHBIMHU
BO3MOYKHOCTSIMH 3/10POBbSI.

7. MaTrepuaibHO-TEXHHYEeCKOe o0ecreyeHne 1o JUCHUIInHe (MOAYJII0)

HaumeHnoBanue CIICaJIbHbIX OCHaHleHHOCTL CIICIiMaJIbHbIX HepequL JIMIICH3UOHHOT'O
NIOMEILECHUI OMEILEHUI POrpaMMHOI0 00ecredeHust
VYueOHble ayJJUTOPHU st | MeOens: yueOHas mebenb Microsoft Windows;
MPOBEACHUS 3aHATHH JeKnuoHHOro | TexHuueckue cpenctBa ooyuenus: | Microsoft Office
THIA 9KpaH, MPOEKTOP, KOMIBIOTEP
VYueOHble ayJJUTOPHU st | Me0Oens: yueOHas mebenb Microsoft Windows;
MIPOBECHUS 3ansTuil | TexHuueckue cpencrsa oOydyenusi: | Microsoft Office

CCMHHApPCKOro Tulla, rpydloBbIX W | 3KpaH, IPOCKTOP, KOMIIBIOTCP
WHAWBUAYAJIbHBIX KOHCYHLT&HHﬁ,

TEKYILEero KOHTPOJIS u
NPOMEKYTOYHOM aTTeCTAlUH
Y4aeOHbIe ayIUTOpHU st | MeOenb: yaeOHas meOeIs Microsoft Windows;
mpoBeseHus abopaTopHBIX padoT. | TexHnueckue cpencTBa odydeHus: | Microsoft Office
JlabGoparopusi OpraHMYecKON XUMUH | TIEPESHOCHOE MYJIBTHMETUHHOE
(ayn. 414C) obopyaoBanue (HOYTOYK,

HPOEKTOP)

O6opynoBaHue:

CrelHaIn3upOBaHHAs

nabopatopHast MeOenb  (CTOJBI,
CTyJNbsI, IWKa(pbl 11 PEaKTHBOB U
o0opyoBaHus, BBITSKHBIE
mKkadbl), CpeACTBa  MOXKAPHOU
0€301acHOCTH M OKa3aHMs MEepBOH

MEIUIIUTHCKON MOMOIIIH,
XUMHYECKast nocyna u
obopynoBanue, BECHI

nabopaTtopHble dJeKTpoHHbIe A&D
EK-410i, snextpormutku — 10 mT.,
CYWIMIbHBI  mKad,  Memanku
MeXaHW4YeCKHue — 8 MIT., MELIAJIKH
marautaeie IKA HS 7 — 8 mr,,
pOTalMOHHbIE HCHIAPUTENN — 2 IIT.,
pedpakromerp UPD-454 B2M,
IpuOOpHI ULt OIpeaeeHUs
Temneparypsl muasnenus IITIT — 8
IIT., XUMHYECKHE PEAKTHBBL.




VYuebOnbie ayIUTOpUU JUTSL
KypCOBOTO MIPOCKTUPOBAHUS
(BBITIOJTHEHUSI KYPCOBBIX padoT)

Kypcosas pabora He npegycMoTpeHa yuyeOHbIM TUIaHOM.

Jns  caMmocTosTeNnbHOW — pabOThl  OOY4YalOUIMXCS  MPEAYCMOTPEHBI  MOMEIICHUS,
YKOMIIJIEKTOBAaHHbIE CIIEIMATM3UPOBAHHON MeOeblo, OCHAIEHHbIE KOMIIBIOTEPHON TEXHUKOH ¢
BO3MOXKHOCTBIO MOJKIIIOUEHUS K ceTu «HTepHEeT» M oOecreuyeHreM JIOCTYyNa B AJIEKTPOHHYIO

nH(}OPMaLIMOHHO-00pa30BaTENbHYIO CpEy YHUBEPCUTETA.

HaumeHnoBanue noMemeHui ais
CaMOCTOSTEIIFHOU pabOThI
o0yJaromuxcs

OCHAIIEHHOCTh MOMEIIEHUHN IS
CaMOCTOSTEIILHOM PaboOThI
o0OyJaromuxcs

HepequL JIMIOCH3UOHHOI'O
MporpaMMHOT0 obecrieueHust

IloMenienue aj1si caMOCTOSTEILHOM
paboThI 00yUaromuxcs (YUTaTBHBIN
3a1 Hay4Ho# Oubnmortexu)

Meobernb: yuebHas MeOenb
KoMmrmiekt  crenuanu3upoBaHHOM
Me6esH: KOMIBIOTEPHBIE CTOJIbI
ObopynoBanue: KOMITBIOTEpHAs
TEXHHKa C TOAKIIOUCHHEM K
HHPOPMALHOHHO-
KOMMYHHUKAIIMOHHOH
«HTepHeT» W JOCTYIOM B
JIEKTPOHHYI0  MH()OPMAI[HOHHO-
00pa3oBaTEIbHYIO cpeny
00pa3oBaTeNbHOW  OpraHU3alUH,
BeO-KaMepbl, KOMMYHHKaI[HIOHHOE
o0bopymoBaHue, 0OCCICUHBAOIICE
JA0CTyl K CECTHU HUHTCPHET
(npoBoaHOE COC/INHECHHUE u
0eCnpoBOHOE  COCIUHEHHE IO
texHonorun Wi-Fi)

CETHU

Microsoft Windows;
Microsoft Office

TTomemieHue a1t caMOCTOSATEIHLHOM
paboThI oOywaronTixcs (ay.
4010)

Meobenp: yuebnas mebenb
Kommnexkr  cnenuann3upoBaHHON
Me0OemH: KOMIIBIOTEPHBIE CTOJIBI
ObopynoBanue: KOMITBIOTEpHAs
TEXHHKAa C [OAKIYEHHEM K
UH(OPMALMOHHO-
KOMMYHUKAIIMOHHOU
«/HTEpHET» M OCTYIIOM B
JJIEKTPOHHYI0  HH()OPMAI[HOHHO-
00pa3oBaTeNbHY IO cpeny
0o0pa3oBaTeNbHONH  OpraHM3AINH,
BeO-KaMephl, KOMMYHHUKAIIHOHHOE
o0opymoBaHHe, OOCCIICYHBAOIIEE
JOCTYTI K ceTH HHTEPHET
(mpoBomHOE COCIIITHEHUE u
0ecrpoBOJTHOE  COEIWHEHUE IO
texHosornu Wi-Fi)

CCTHU

Microsoft Windows;
Microsoft Office




