MMHUCTEPCTBO HAYKHU U BEICHIEI'O OBPA3OBAHUS POCCUMCKOM ®EJEPAIHN
benepanbHOE TOCYAapCTBEHHOE 00 PKETHOE 00pa30BaTEILHOE YUPEIKICHHE
BBICIIET0 00pa30BaHUs
«TONBSITTUHCKUNA TOCYTAPCTBEHHBIA YHUBEPCUTET»

b51.0.10.01

(uHOekc OucyuniuHoi)

PABOYASA ITPOI'PAMMA JIUCHUIIJIMHBI

Opranuyeckasi XMMHsSI 1 OCHOBBI OPTaHUYECKOTO CUHTE3a |

(HaumeHo8aHUe OUCYUNIUHDBL)

10 HAMPABJICHUIO MTOATOTOBKHU
04.03.01 Xumus

HaIpaBJIEeHHOCTH (TIPOdUIIH)
MenuuHcKast 1 hapMarieBTHISCKask XUMUSI

dopma 00ydeHHS: OUHas
I'on mabopa: 2019
Oo6mas TpynoemMkocThb: 9 3E

PacnpenesieHne 4acoB TUCHMIIMHBI M0 ceMeCTPam

CemecTtp 3

®opmMa KOHTPOJIA | DK3aMEH Hroro
Buj zanaruii
Jlexun 34 34
Jlaboparopnbie 102 102
[IpakTrueckue 34 34
PykoBonicTBO: KypcoBbie paboTh! (poekTsi) / PI'P
[IpoMexxyTouHas arTecTanus 0.35 0.35
KonraktHas pabora 170,35 170,35
CamocrosiTenpHas pabora 118 118
Kontposnb 35,65 35,65
Hroro 324 324




Pabouyto mporpamMmmy coctaBui(u):
noueHt, bynes A.C.

(Oondrcnocms, yuenoe 36anue, cmenensb, Pamunus 1.0.)

PenensupoBanue paboyveit mporpaMMbl AUCITUTUTHHBI:

OtcyTcTBYET

Penensent

(Oondrcnocms, yuenoe 36anue, cmenensb, Pamunus 1.0.)

Pabouast mporpamma auciuruinHbl coctaBiieHa Ha ocHoBaHuu PI'OC BO u yyebHOrO miana

HATPaBIICHUS TTOITOTOBKU
04.03.01 Xumus

Cpoxk aeiicTBusi pado4eil nporpaMmbl IMCUUIVIMHBI 10 « 31 » aBrycra_ 2023 r.

YTBEPXIEHO

Ha 3acemanuu neHTpa MEIMIIMHCKON XUMUA

(mpotoxomn 3aceganust Ne 3 ot «19» centsaops 2019 1.).



1. Heab ocBOeHUSI AUCHHUILINHBI

Hatb QyHIameHTanbHbIe NpeAcTaBieHUus 00 (PU3MKO-XUMHYECKHX CBOIMCTBaX OCHOBHBIX
KJIACCOB OPraHUYECKUX COCAMHEHUN C TO3UIMUU COBPEMEHHOW TEOpUU CTPOEHUS XUMHUYECKHUX
coenuHeHuil. ChopMUpOBaTh OCHOBHBIE YMEHUS M HABBIKHU B 00JIACTH OPraHUYECKOT0 CUHTE3A.

2. Mecto nucuuminnsl B ctpykrype OITIOII BO

HI/ICHI/IHHHHH U TPAaKTUKHU, Ha OCBOCHHU KOTOPBIX 633preTCSI JaHHass OJUCLMIIIMHA:
«HeopraHI/IquKaﬂ XHUMUS U XUMHA 3JIEMCHTOB)), «BrIicmas mareMaTuka.

JIMCUIUIUIMHBL ¥ TIPAKTHKH, JJI1 KOTOPHIX OCBOCHUE JTAHHOW JUCIHILIMHBI HEOOXOIMMO Kak
npenuiecTByromee: «AHaIUTH4YeCKas XUMHs», «buoxmmus KieTkw», «MeIuUuHCKas XUMUSI»,
«XUMHUS  TETepOLMKINYECKUX  coeluHeHHi», «[Ipon3BojcTBeHHass TpakTuka (HAy4yHO-
uccienoBarenbckas pabdota)», «lloaroroBka Kk mpoueaype 3aliUTbl U 3alllUTa BbITYCKHOH
KB (PUKAIIMOHHON paboTH».

3. Ilnanupyemble pe3yJibTaThl 00y4eHH st

®opmupyemMblie

NHaukaTopsl 10CTHKEHUS

IIOCTHOKEHHS TIOCTaBICHHOM
e

KOHTpOJIUpYyeMble N [Inanupyemble pe3ybTaThl
POTHPY KOMIeTeHI Ui Py pesy
KOMIIETeHIH U o0yueHust
(Koa 1 HAMMEHOBaHUE)
(Ko 1 HAMMEHOBAHUE)
YK-3. Cnocoben VK-3.1. Omnpenensier | 3HaTh: CTPATETUIO COTPYTHUYECTBA
OCYIIECTBIISTh CBOIO pOJIb B COLMAIBHOM | B KOMaHJHOU paboTe
COLIMATIbHOE B3aMMOJICHICTBUH U | YMETh: OLIEHUTh CBOU
B3aUMOJICICTBUE U KOMaHJHOW paboTe, UCXOIS | BOBMOXXHOCTH M ONPEICTHTH CBOIO
pealn30BbIBAaTh CBOIO u3 CTpaTeruu | poJib B KOMaHHOW paboTe
pOJIb B KOMaH/IEe COTPYJHUYECTBA nis | Biagers: yMeHUEM

OpPraHHU30BBIBATH COTPYTHUYECTBO

VK-3.3. Ananusupyer

3HaTh: OCHOBHBIE CIIOCOOBI

BO3MOXHBIC IIOCJIICACTBUA KOMaH,Z[HOI\/'I KOMMYHI/IKaI_II/II/I JJI
JIMYHBIX NEeUCTBUI B | pelieHus 3a1a4

COLIMAJIbHOM npoeCCHOHATLHON IESTEIbHOCTH.
B3aMMOJICUCTBUHU U | YMeTh: aHAIM3UPOBATh

KOMaHAHOW pabore, U C

BO3MOXXHBIC ITOCIACACTBUA JTUYHBIX

YYETOM 3TOr0 CTPOHT | NEUCTBUI
MIPONYKTHUBHOE Bnaners: ymeHuEM BBIXOIUTH U3
B3aMMOJECHCTBUE B | KOHQJIUKTHBIX CUTYaIUl
KOJUUICKTUBE

VK-34. 3HaTh: CYIIHOCTh U IETb
OcymecTBiser OoOMEeH | MPOBOIMMON COBMECTHOH paboThI
uHpopManyel, 3HaHUAMU U | YMETh: OLCHUTh U MPHHSATH UICH
OIIBITOM c YJIEHAMU | PYTUX YJIE€HOB KOMaH/bl
KOMaHJIbI, OILICHHBACT WJICH | BrmaneTs: mpueMaMu oOMeHa
APYTHX YJICHOB KOMaHJbI | uHpOpMalel, 3SHAaHUSMU U
AL AOCTHIKCHHUSI | OIIBITOM C IPYTMMH YJICHAMU

MOCTaBJICHHOU LIEIIN

KOMAaHbI




dopmMupyembie U
KOHTPOJINpYyeMble
KOMIIETEHIIMH
(ko1 1 HAUMEHOBAHME)

NuankaTopbl 10CTHKEHUS
KOMITeTeHIU
(koA 1 HAMMEHOBaHUE)

I[lnanupyemMble pe3yabTaThl
o0yueHust

YK-3.5. ColGmromaet HOpMbI
nu yCTaHOBHGHHBIe HpaBI/IHa
KOMaHJIHOW pabOThI; HECET
J'II/I‘IHy}O OTBCTCTBCHHOCTH 3a
pe3ysbTat

3HaTh: HOPMBI U MPABUIIA
NOBEJCHHSI KOMaHIHOW PabOThI

YMeTh: B34Th JIMYHYIO
OTBETCTBEHHOCTbH JaXKe 3a
OTpHUIaTeNIbHBbIE Pe3yIbTaT

Brnaners: onbiToM paGboTHI B
KOMaH/E

OIIK-1 Cnocoben
aHAJTM3UPOBATH
UHTEPIPETUPOBATD
PE3YIIbTAThI
XUMHYECKUX
AKCIIEPUMEHTOB,
HAOJIOECHUNA U
U3MEpPEHUI

OIIK-1.1.
Cucremarusupyer u
aHAIU3UPYET pe3yabTaThl
XUMHYECKHX
AKCIEPUMEHTOB,

HaOII0IeHUH, M3MEpEeHUH, a
TaK)Xe pe3yNbTaThl PacueToB
CBOICTB BEIIIECTB u
MaTepUasoB

3HATh: OCHOBHEIE CITOCOOBI
aHaJIM3a U UHTEPIIPETAINN
pe3yanaTOB XUMHNUYCCKHUX
W3MEpPEHUI

YMeTh: CUCTEMAaTU3UPOBaTh U
aHATM3UPOBATH PE3YJIbTATHI
XUMHYECKHUX IKCTIEPUMEHTOB,
HaOII0ICHUH, U3MEPEHUH, a TaK)Ke
pE3yNbTaThl PACUETOB CBOWCTB
BEIIIECTB U MAaTEPHAJIOB

Brnaners: meromamu 006paboTKH 1
aHaJIn3a pe3yJIbTaToB
COOCTBEHHBIX 3KCIIEPUMEHTOB,
HaOII0ICHUH, U3MEPEHUH, a TaK)Ke
PE3yNbTaThl PACUETOB CBOWCTB
BEIICCTB M MAaTEPHAJIOB

OIIK-1.2. Ilpennaraer
HHTEPIPETALAIO
pEe3yNbTaTOB  COOCTBEHHBIX
AKCIIEPUMEHTOB U PACUYETHO-
TEOPETHYECKUX  paboT ¢
HUCITIOJIB30BaHUEM
TEOPETUUECKHIX
TPAaAULMOHHBIX U
pasaciioB XUMUU

OCHOB
HOBBIX

3HaTh: TECOPECTUUCCKHUE OCHOBBI
TPAAUIUOHHBIX U HOBLIX pa3aciioB
XUMHNHU

YMeTh: BRIOUpATh MOAXOASIINE
METO/bI CHHTE3a M aHAJIN3a,
nucxoada nu3 IOCTaBJICHHOU 3aa4u u
HMMEIOIIETOCsl 000PYyT0BaAHUS

Brnaners: ciocobamu
HHTEPIPETAINN PE3YIHTATOB
AKCIEPUMEHTOB C UCIIOJIb30BAHUEM
TEOPETHUYCCKUX OCHOB
TPaIUIIMOHHBIX U HOBBIX Pa3/Ic/iOB
XUMUHN

OIIK-1.3. ®opmynupyer
3aKIJIIOYCHHS ¥ BBIBOJIBI 1O
pe3ylbTaTaM aHalu3a
JTUTEPATYPHBIX TaHHBIX,
COOCTBEHHBIX
AKCIEPUMEHTAIBHBIX U
pacueTHO-TEOPETUIECCKIX
paboT XUMHUYECKON
HAIMpPaBICHHOCTH

3HaTh: TEOPUIO U UCTOPHIO
paccMaTpuBaeMoro o0ObeKTa
UCCIIEIOBaHMS

YMeTh: GopMynHpOBaThH
3aKJIOYCHUA U BBIBOABI I10
pe3ybTaTaM aHaIHu3a
JIUTCPATYPHBIX JAaHHBIX,
COOCTBEHHBIX 3KCIIEPHUMEHTATHHBIX
U PaCYETHO-TCOPETHUECKUX PaboT
XUMHAYECKON HAIPaBICHHOCTH

Brnanets: meTomamu 00paboTKH
PE3yJIbTaTOB XUMHUYCCKUX




dopmMupyembie U
KOHTPOJIUpYeMble
KOMIIETEeHIMH
(ko1 1 HAUMEHOBAHME)

NuankaTopbl 10CTHKEHUS
KOMIIeTeHIN I
(koA 1 HAMMEHOBaHUE)

I[lnanupyemMble pe3yabTaThl
o0yueHust

HKCIEPUMEHTOB, HAOIIOJCHUN 1
U3MEPEHUN

OIIK-2 Cnocoben
MIPOBOUTH C
cOOJTI0ICHHEM HOPM
TEXHUKU 0€30I1aCHOCTH
XHUMHYCSCKHI
AKCIIEPUMEHT, BKITIOYas
CHUHTE3, aHAJIN3,
U3YYCHHUE CTPYKTYPHI U
CBOICTB BEIIECTB U
MaTepHasos,
HCCIICIOBAHUE
MPOLIECCOB C UX
y4acTHEM

OIIK-2.1. PaGoraer ¢
XAMHYECKHMH BEIIECTBAMU
C COOII0IEHNEM HOPM
TEXHUKU 0€30I1aCHOCTH

3HaTh: OMacHBIC CBOMCTBA
XUMHYCCKUX BCHICCTB U MTpaBUJIa
0e30macHO# paboThI ¢ UX
y4acTHEM;

VYMeTh: 00panaTeCst ¢ BpeAHBIMU
BEIIECTBAMH C COOJIIOJICHIEM HOPM
TE€XHUKH 0€3011aCHOCTH

Biagers: onmbIToM cOOCTBEHHON
3aIUTHI OT BPEAHOTO BO3ICHCTBHS
MIPUMEHSIEMBIX OMACHBIX CPEJI

OIIK-2.2. IIpoBoauT
CUHTE3 BEIECTB u
MaTepHaJioB pa3Hou

npupoabl ¢ UCIIOJIL30BAHHUEM
UMCIOINXCSI METOIHUK

3HaTh: OCHOBHbBIE METO/IbI
1a00paTOPHOTO CHHTE3a
IPEJCTaBUTENIEN Pa3IMUHBIX
KJIACCOB OPraHMYECKUX
COETUHEHUN

YMeTh: OCYyILECTBIIATh
71a00paTOPHBIMU METOJJAMU CUHTE3
MIPEACTABUTENEH Pa3IMYHbIX
KJIACCOB OPraHUYECKH COCNMHECHUN

BrnaneTs: OCHOBHBIMH HaBBIKAMHU
paboThI B 1abopaTopuu
OpPTraHUYeCKOTO CHHTE3a, BKIIIOYast
paboTy co crienuaIn3upOBaHHBIM
npudopamMu (POTOPHBIN
UCTIApUTEIh, MATHUTHAS MEIIIaIKa
C MOJIOTPEBOM, BaKyyMHasI
TEXHHUKA U JIp.)

OIIK-2.3. TIIpoBogut
CTaHAAPTHBIC OICpaluu JId
OIpEIEIICHUS] XHMUYECKOTO U
($ha30BOTO cocTaBa BEIIECCTB U
MaTepHaJIOB Ha X OCHOBE

3HaTh: CTAaHJAPTHBIC OTICPALIMH JIJISt

OMpeNeIeHUus]  XUMUYECKOro |
¢dazoBoro cocraBa BELIECTB W
MaTepuagoB Ha X OCHOBE

YMeTb: BBIOpaTh ONTUMAJBHBIN

BAPUAHT CTAHJAPTHBIX Olepanui
IUISL ONPENETICHU XUMHYECKOro U

¢dazoBoro cocraBa BEHIECTB W
MaTepUaJIOB HA UX OCHOBE

Brnaners: omneITOM  TpOBEACHHUS
CTaHJapTHBIX  OMepaluii  yis
OIMPCACIICHUA XUMHUYECKOT'O u
¢da3oBoro cocraBa BEIIECTB U

MaTCpraJIOB HA UX OCHOBC

OIIK-2.4. TIpoBoaut
HCCJIEIOBAHUS CBOWCTB
BEILIECTB U MATEPUAJIOB C
HCIIOJIb30BAHUEM CEPUIMHOTO
Hay49HOT'O 000PYIOBaHMS

3HaTh: CEPUHHOE HAyYHOE
o0opynoBaHUE ISl NUCCIIEAOBAHUS
CBOWCTB BEILIECTB U MATEPHAIIOB

VYMeTb: BBIOpaTh ONTUMATBHBIN
BapHaHT HUCIIOJIb30BAHHUS




dopmMupyembie U
KOHTPOJIUpYeMble
KOMIIETEeHIMH
(ko1 1 HAUMEHOBAHME)

NuankaTopbl 10CTHKEHUS
KOMIIeTeHIN I
(koA 1 HAMMEHOBaHUE)

I[lnanupyemMble pe3yabTaThl
o0yueHust

CEpUIMHOT0 HAYYHOTO
000pyIOBaHUS IJIsl UCCIICIOBAHHUS
CBOWCTB BEILIECTB U MATEPHUAIIOB

Brnaners: onbiToM paboOThI
HCCJIEIOBAHUS CBOMCTB BEIECTB U
MaTEpUajIoB C UCTIOIb30BAHUEM
CEpUHMHOr0 HAYYHOTO

o0opynoBaHus
OIIK-3 Cnocoben OIIK-3.1. IlIpumensier | 3HaTh: TEOPETUYECKHUE u
MNPUMCHATH PACUCTHO- TCOPCTUYCCKUC " | IOJYSMIIUPUYCCKUEC MOIACIU IJIA
TEOPETUYECKUE METO/AbI | TIOTYIMIIUPUUECKUE MOJENHU | pellIeHuH  3aJad  XUMHUYECKOMH
AJIL N3YYCHU S CBOIICTB npu peIICHUN 3aaa4 | HAIIPAaBJICHHOCTH
BEIIECTB U MPOLIECCOB C | XUMUYECKOM YMeTh: BBIOpaTh ONTUMAILHYIO
UX y4acCTUEM C HaIpaBJIEHHOCTH TEOPETUUECKYIO MU

HCIIOIL30BaHUEM
COBPEMEHHOM
BBIYMCIIUTEIIHLHOMN
TEXHUKH

MOJIYMIIUPUYECKYI0O MOJEIH IS
pelIeHNU NOCTaBICHHOW 3a/1auu

Brnaners: onsITOM IpUMEHEHHS
KaKOH-THO0 TEOPETHUECKON HITH
HOJTYIMITUPUIECKONH MOJEIH

OIIK-3.2. Ucnons3yer
CTaHJapTHOE TPOTPAMMHOE
obecrieyeHre Ipu  pereHun
3a7a4 XUMHAYECKOU
HaTpPaBICHHOCTH

3HaTh: CTAaHJAPTHOE MIPOrPaMMHOE
obecrieueHure Uisl perieHus 3aaa4q
XUMHUYECKON HANpaBICHHOCTH

VMeTh: HCIoab30BaTh
CTaHAApTHOE MPOrpaMMHOE
oOecrieueHre TPy PeIICHUHN 3a/1a4
XHMH‘-IGCKOﬁ HaHpaBHeHHOCTI/I

Bnaners: OCHOBHBIM
WHCTPYMEHTapHeM pacyeTHO-
TEOPETHYECKUX U PACYCTHO-
AHAJIUTUYCCKUX MCTOIOB JIs1
peLIeHHS 3a/1a4 XUMHYECKON
HaHpaBHGHHOCTI/I

OIIK-5 Cnocoben
UCIOJIb30BATh
CYIIECTBYIOIINE
pOrpaMMHBIE
MPOAYKTHI
nH(pOpMalMOHHbIE Oa3bl
TAaHHBIX JJIS1 pEIICHUS
3aja4
npodeCcCuOHATBHON
JESTEeIbHOCTH C YIETOM
OCHOBHBIX TPeOOBaHUIA
MH(POPMAIIMOHHOMN
0€30MacHOCTH

OIIK-5.1. Ucnonb3yet

COBPEMEHHBIE IT-
TEXHOJIOTHH TIpu  cOope,
aHammsze,  00paboTke U

IpEeACTaBICHUN
uHpOpMAIUA  XUMHUYECKOTO
npodust

3HaTh: OCHOBHBIC TPOTPaMMHBIE
OPOAYKTHl U MpodecCHOHATbHBIC
(xumudeckue) 6a3pl TaHHBIX.

YMeTs: HUCTIOJIL30BATh
MPOrpaMMHEIC TIPOIYKTHI u
npodeccuoHabHbIE (XUMHYECKUE)
0a3pl  JaHHBIX JUIS  pEIICHUs
npoecCHOHABHBIX 33/1a4.

Bnaners:  coBpemennbiMu  IT-
TEXHOJIOTUSIMHU npu coope,
aHanmnse, 00paboTke "
MIPEICTaBICHUH uHpOpMaLIUU

XUMHUYECKOTO TTPOPUIIST

OIIK-5.2. Cobmromaer
HOPMBI HHPOPMAITMOHHOM
0€301MacCHOCTH B

3HaTh: MpaBUjIa UCIOJIb30BaHUS
MaTepUajoB U3 JTUTEPATYPHBIX
HMCTOYHHMKAX




dopmMupyembie U
KOHTPOJINpYyeMble
KOMIIETEHIIMH
(ko1 1 HAUMEHOBAHME)

NuankaTopbl 10CTHKEHUS
KOMIIeTeHIN I
(koA 1 HAMMEHOBaHUE)

I[lnanupyemMble pe3yabTaThl
o0yueHust

npodeCcCuOHATBHON
ACATCIIbHOCTHU

VMeTh: caMOCTOSITEIIFHO MBEICITHTD
1 u3jiaratb COGCTBGHHHG BBIBOJIbI
Y 3aKJIFOYEHUS T10 MaTepuaiam
HCCIICIOBAHUH

Bnaners: oCHOBHBIMU
TpeOOBaHUAMHU MH(OPMAITIOHHON
0e30MmacHOCTH

OIIK-6 Cniocoben
MIPEJICTaBIATh
pe3yJIbTaThl CBOEH
paboTHI B yCTHOU U
MUCBMEHHOM popme B
COOTBETCTBHH C
HOpMaMH U MpaBUJIAMH,
MPUHITHIMU B
npodeccnoHaTbEHOM
COOOIIIECTBE

OIIK-6.1.
[IpencraBnsier  pe3ynbTaThl
paboTel B BHJAE OT4YETa IO
crangaptHod  ¢Qopme Ha
PYCCKOM $I3bIKE

3HaTh: OCHOBHbIE TPeOOBaHUS,
MIPEIBABIISAEMBIC K 0()OPMIICHHIO
pe3yabTaTOB HAYYHO-
HCCIIEA0BATEIIbCKUX padoT

VYMeETh: UeTKO nU3naratb TEKCT
OTYETOB, UCIIOJIB30BaTh PEAAKTOPHI
XUMHUYECKUX U MaTEMaTHUECKUX

hopmyr

Brnanets: ombiToM oopmiteHus
pedepaToB U OTUETOB TIO
pe3yJibTaTaM Hay4YHbIX
WCCIICIOBAHHIT; HAaBBIKAMH PAOOTHI
B PEAKTOPAX XUMHUYECKHUX

hopmyr

OIIK-6-2.
[IpeacraBnser uHGOPMALIHIIO
XUMHYECKOTO COICPXKAHUS C

3HaTh: npaBuia opopMIICHUS
OonbmorpaduuIecKux CChUIOK U
CIIMCKA UCIIOIB3YEMOM

y4eToM TpeOOBaHUH | TUTEPaATYyPhI

oubmmorpaduueckoit YMeTb: mpeacTaBisaTh

KYJIbTYpPbI UH(OPMALIHIO XUMUIECKOTO
coJiepKaHusI C y4eTOM TpeOOBaHUMA
6ubnuorpaduyeckoi KyabTypbl
Bnanets: TpeboBanMIMU
O6ubnuorpaduyeckoit KyabTypbl

OIIK-6.3. 3HaTh: IpaBuia Mo 0hOPMIICHUIO

[IpencraBnsier  pe3ylnbTaThl | TE3UCOB JOKIIAOB

paboTbl B BHJE TE3UCOB | YMETh: PEIACTABIIATh PE3yIbTAThI

JOKJIaJla Ha PYCCKOM H | SKCIIEPUMEHTOB B YCTHOH (opme,

AHTJIMHACKOM SA3BIKE B | a TaK)XE€ B MUChbMEHHOU dopme, B

COOTBCTCTBHU C HOpMaMI/I nu
[paBUIaMH, TPHUHATBIMH B
XUMHUYECKOM COOOILECTBE

TOM YHUCJIC B BUJIC TE3UCOB U
cTaTtei

Brnanerb: OCHOBHBIMU HaBBIKAMH
YCTHOT'O U TUCbMEHHOTO
MPEACTABJICHUS PE3YJIbTaTOB
HAy4YHO-HCCIIeI0BATENIbCKUX padoT
XUMHUYECKON HANpaBICHHOCTH

OIIK-6.4. ['oroBuT
IpE3EHTallMI0 [0  TEMeE
paboThl W TIPEACTABIISICT €€
Ha PYCCKOM H aHIVIMICKOM
S3BIKaX

3HaTh: TPOrpaMMBbI 11O
COCTABJICHUIO IIPE3CHTALUN

YMeTh: IpeacTaBiiTh pe3yabTaThl
HayYHBbIX I/ICCJIG,Z[OBaHI/Iﬁ B BHJC
MpEe3EHTalMi, TPaBUILHO




dopmMupyembie U
KOHTPOJIHpYyeMble
KOMIIETEeHIMH
(ko1 1 HAUMEHOBAHME)

NuankaTopbl 10CTHKEHUS
KOMIIeTeHIN I
(koA 1 HAMMEHOBaHUE)

I[lnanupyemMble pe3yabTaThl
o0yueHust

o opMIIATH Mpe3eHTAIIMOHHBIH
MaTepua

Bnaners: aHTIIHICKUM SI3BIKOM B
00BEME, ITO3BOISAIOIIEM
MIPEACTABIISTEH PE3YJIbTAThI
BKCHepI/IMGHTOB B BUJC TC3UCOB U
MPE3CHTAINK Ha aHTJTUHCKOM
SI3BIKE




4. CTpyKTYypa U coJepkaHue TUCUHUIIIMHBI

Moayas (pa3aen)

Bun
y4eOHoi1 padoThI

HauMeHnoBanue TeM 3aHATHI
(yueOHoO¥ padoThI)

Cemectp

Oo0nem,

Banabl

HNHTepakTus, 4.

DopMBbI TEKYLLET0
KOHTPOJIA
(HauMeHOBaHUe
OLICHOYHOI 0
cpeacTBa)

Monayns 1.

Jlex

Jlexmusg 1 OcHOBHBIE MOHATUSI
OPraHN4YeCKON XUMHUH.

Ilp

[IpakTrueckoe 3anstue 1
OCHOBHBIE IOHATHS OPraHUYECKON
XUMHH.

JIa0

Jlaboparopnas paboTa 1

Jlaboparopust OpraHu4ecKoro CHHTE3A.
[Tonxobl K OYMCTKE OPraHUYECKUX
COEMHEHHUIA.

Cp

N3yuenune neKIMOHHOTO MaTepraia u
OpUTMHAJILHOM JINTEPATypPHI.
[ToaroroBka Kk sK3aMeHy

Jlex

Jlexug 2
CrpoeHue opraHu4eCcKux COeTMHEHUM.
OnekTpoHHBIC 3P HEKTHI.

Ilp

[IpakTrueckoe 3anstue 2
CrpoeHue opraHu4ecKux COeTMHEHUM.
OnekTpoHHBIE 3P HEKTHI.

JIab

Jlabopartopnast pabota 2
[Tepexpucrannu3anus O€H30MHON
kuciotsl. [leperonka.

10

KoHnTtposbHas paboTa)
Nel

Cp

N3yuenune neKIMOHHOTO MaTepHaia u
OpUTMHAJILHOM JINTEPATypPHI.
[ToaroroBka Kk sK3aMeHy




DopMBbI TEKYLLET0

. KOHTPOJIA
Moayas (pa3aen) BU"H Ha"MeHOBaHIfe TEM 3aHITHH Cemectp Oonem, banabl | UHTepakTHB, 4.| (HaMMeHOBaHHE
y4eOHoi1 padoThI (yueOHo¥ padoThI) q.
OIIeHOYHOI0
cpeacTBa)
Jlex Jlexmsg 3 3 2 - -
Teopust KUCTOTHO-OCHOBHOTO
B3aUMOJCICTBUSA
IIp [IpakTuueckoe 3anstue 3 3 2 - -
Teopust KUCTOTHO-OCHOBHOTO
B3aUMOJICUCTBU
JIab Jlaboparopnast pabdota 3 3 6 - -
TonkocnoitHas xpomaTtorpadus
Cp N3ydeHne NeKIMOHHOIO MaTepuana u 3 6 - -
OpPUTHHAIILHOM JTUTEPaATYPHI.
IToaroroBka K 3K3amMeHy
Jlex Jleknus 4 3 2 - -
Anxkansl. I{ukmoaakaHbI.
Ip IIpakTnueckoe 3anstue 4 3 2 - -
Anxkansl. I{ukmoaaKkaHbI.
JIab Jlaboparopnast paborta 4 3 6 10 - KoHTtposbHas paboTa)
DKCTpakuus Ne 2
Cp N3ydeHue neKImoHHOro MaTepuana u 3 6 - -
OpUTMHAJILHOM JINTEPATypPHI.
IToaroroBka K sK3aMeHY
Jlex Jlexusg 5 3 2 - -
Ankensl. Yacts 1.
Ip IIpakTnueckoe 3anarue 5 3 2 - -

Anxkedsl. Yacth 1.




DopMBbI TEKYLLET0

. KOHTPOJIA
Bun HauMeHnoBanue TeM 3aHATHI Oo0nem,
Mopnyas (pa3aen) . . Cemectp Baaabl | UHTEpaKkTHB, 4.| (HaMMeHOBaHHe
y4eOHoi1 padoThI (yueOHo¥ padoThI) q.
OIIeHOYHOI0
cpeacTBa)
JIab Jlaboparopnast pabota 5 3 6 - -
[TonydyeHue HUKIOreKCeHa
Cp N3ydeHue neKimoHHOro Marepuaina u 3 6 - -
OpUTMHAJILHOM JINTEPATypPHI.
[ToaroroBka Kk sK3aMeHy
Jlex Jlexug 6 3 2 - -
Ankensl. Yacts 2.
Ip IIpakTnueckoe 3ansaTue 6 3 2 - -
Ankensl. Hactsb 2.
Jlab JlaGopatopnas pabora 6 3 6 10 - KonTtponsHas padorta
BpomupoBanue ctupona No 3
Cp N3ydeHne NeKIMOHHOIO MaTepuana u 3 6 - -
OpPUTHHAIILHOU JIUTEPATYpPH.
IToaroroBka K 3K3aMeHy
Jlex Jlexumg 7 3 2 - -
AJIKUHBI
Ip IIpakTnueckoe 3anstue 7 3 2 - -
ATNKUHBI
J1ab Jlaboparopnas padota 7 3 6 - -

[Tonyuenue denunnaneruieHa




DopMBbI TEKYLLET0

. KOHTPOJIA
Moayas (pa3aen) BU"H Ha"MeHOBamfe TEM 3aHITHH Cemectp Oonem, Bbanabl | UHTepakTHB, 4.| (HAaMMEHOBaHHUE
y4eOHoi1 padoThI (yueOHo¥ padoThI) q.
OIIeHOYHOI0
cpeacTBa)
Cp N3ydeHue neKImoHHOro MaTepuana u 3 6 - -
OpUTMHAJILHOM JINTEPATypPHI.
IToaroroBka K sK3aMeHy
Jlex Jlexmus 8 3 2 - -
AJKaaueHbnl
IIp IIpakTnueckoe 3anarue 8 3 2 10 - KonTtponsHas padorta
AJKaaueHbnl Ne 4
J1ab Jlaboparopuas pabdoTta 8 3 6 - -
[TonydyeHue nUKIIONEHTaAEHA
Cp N3ydeHue neKImoHHOro Marepuana u 3 6 - -
OpUTMHAJILHOM JINTEPATypPHI.
[ToaroroBka Kk sK3aMeHy
Jlex Jlexmus 9 3 2 - -
Peaknuu amudarnyueckoro
HYKJICO(DUIBHOTO 3aMELICHHS
IIp [IpakTrueckoe 3anstue 9 3 2 - -
Peakuuu anudaruaeckoro
HYKJIEO(UIHHOTO 3aMeleHUs
JIab Jlaboparopnast pabota 9 3 6 - -
[Tonydenue 6eH3mnazuma
Cp N3ydeHue neKImoHHOro MaTepuaia u 3 6 - -

OpUTMHAJILHOM JINTEPATypPHI.
IToaroroBka K sK3aMeHy




DopMBbI TEKYLLET0

. KOHTPOJIA
Moayas (pa3aen) BU"H Ha"MeHOBamfe TEM 3aHITHH Cemectp Oonem, banabl | UHTepakTHB, 4.| (HaMMeHOBaHHE
y4eOHoi1 padoThI (yueOHo¥ padoThI) q.
OIIeHOYHOI0
cpeacTBa)
Jlex Jlexmug 10 3 2 - -
lManorenankanbl
IIp [IpakTrueckoe 3anstue 10 3 2 - -
lManorenankanbl
JIab Jlabopartopnast pa6ora 10 3 6 40 - Komnoksuym
[Tonyyenue 6pomarTana
Cp N3ydeHue neKImoHHOro MaTepuaia u 3 6 - -
OpUTMHAJILHOM JINTEPATypPHI.
[ToaroroBka Kk sK3aMeHy
Jlex Jlexmus 11 3 2 - -
ApOMaTHYECKHUE COCTUHEHUS.
ApOMaTUYHOCTb.
Ip IIpakTnueckoe 3ansrue 11 3 2 - -
ApOMaTHYECKUE COCTUHEHUS.
ApOMaTUYHOCTb.
Jlab JlaGopatopnas pabora 11 3 6 10 - KonTtponsHas padota
[TonydyeHue nMu-KOMIIJIEKCOB No 5
Cp N3ydeHne NeKIMOHHOIO MaTepuana u 3 6 - -
OpPUTHHAIILHOM JIUTEPATYPHI.
IToaroroBka K 3K3amMeHy
Jlex Jlexmus 12 3 2 - -

OnekTpoHuIbHOE apOMaTHIECKOE
3aMeleHne




DopMBbI TEKYLLET0

. KOHTPOJIA
Moayas (pa3aen) BU"H Ha"MeHOBaHIfe TEM 3aHITHH Cemectp Oonem, banabl | UHTepakTHB, 4.| (HaMMeHOBaHHE
y4eOHoi1 padoThI (yueOHo¥ padoThI) q.
OIIeHOYHOI0
cpeacTBa)

IIp [IpakTrueckoe 3anstue 12 3 2 - -

DnexkTpouIbHOE apOMaTHIECKOe

3aMeleHne
JIab Jlaboparopnast pa6ora 12 3 6 - -

HutpoBanue 6enzona
Cp N3ydeHue neKImoHHOro MaTepuaia u 3 6 - -

OpUTMHAJILHOM JINTEPATypPHI.

[ToaroroBka Kk sK3aMeHy
Jlex Jlexmus 13 3 2 - -

HyxneodpunsHoe apomaTuyeckoe

3aMelIeHne
Ip [IpakTnueckoe 3anarue 13 3 2 - -

HyxneodpunsHoe apomaTuyeckoe

3aMelIeHne
Jlab JlaGopatopHnas pabora 13 3 6 - -

BpomupoBanue aneranuauga
Cp N3ydeHne NeKIMOHHOIO MaTepuana u 3 6 - -

OpPUTHHAIILHOM JTUTEPATYPHI.

IToaroroBka K 3K3aMeHy
Jlex Jlexuug 14 3 2 - -

Crnuptsl
IIp [IpakTrueckoe 3anstue 14 3 2 - -

Crnuptsl




DopMBbI TEKYLLET0

Bun HaumeHoBaHue TeM 3aHATHI Oo0nbem, KOHTPOIH
Mopnyas (pa3aen) . . Cemectp Baaabl | UHTEpaKkTHB, 4.| (HaMMeHOBaHHe
y4eOHoi1 padoThI (yueOHo¥ padoThI) q.
OIIeHOYHOI0
cpeacTBa)
JIab Jlaboparopnast pabora 14 3 6 - -
[Tony4yenue 2-¢penunstanona-1
Cp N3ydeHue neKImoHHOro MaTepuana u 3 6 - -
OpUTMHAJILHOM JINTEPATypPHI.
[ToaroroBka Kk sK3aMeHy
Jlex Jlexug 15 3 2 - -
[Tpoctbie 3¢upbl U STOKCUIBI.
IIp [IpakTrueckoe 3austue 15 3 2 - -
[Tpoctbie 3¢upbl U STOKCUIBI.
J1ab Jlaboparopnas padota 15 3 6 - -
[Tonyuenue qudyTuaoBOTO 3hUpa
Cp N3ydeHne NeKIMOHHOIO MaTepuana u 3 6 - -
OpPUTHHAIILHOM JTUTEPATYPHI.
IToaroroBka K 3K3amMeHy
Jlex Jlexuug 16 3 2 - -
DeHOobI
IIp [IpakTrueckoe 3anstue 16 3 2 - -
DeHOobI
JIab Jlabopartopnast pabora 16 3 6 - -

[Tonyaenue 4-6pomdenona




DopMBbI TEKYLLET0

. KOHTPOJIA
Moayas (pa3aen) BU"H Ha"MeHOBamfe TEM 3aHITHH Cemectp Oonem, banabl | UHTepakTHB, 4.| (HaMMeHOBaHHE
y4eOHoi1 padoThI (yueOHo¥ padoThI) q.
OIIeHOYHOI0
cpeacTBa)

Cp N3ydeHue neKImoHHOro MaTepuana u 3 6 - -

OpUTMHAJILHOM JINTEPATypPHI.

[ToaroroBka Kk sK3aMeHy
Jlex Jlexmus 17 3 2 - -

KapOGonunbabie coequaenus. Yacts 1.
Ip IIpakTnueckoe 3anarue 17 3 2 - -

KapOGonunbHabie coequaenus. Yacts 1.
Jlab JlaGopatopnas pabora 17 3 4 10 - KonTtponsHas pabota

[Tonyuenune stundopmuara No 6
Cp N3ydeHue nEKIMOHHOIO MaTeprana u 3 22 - -

OpPUTHHAIILHOM JTUTEPATYPHI.

IloaroroBka K 3K3amMeHy
ITA [IpomexxyTouHast arTecTamus (3K3aMeH) 3 0,35 - - Bormpocs! k

pk3ameny Ne 1-60
™ Ntorosoe TecTupoBanue 3 2 100 - TecToBbIC 3aMaHMs
No
Hroro: 324 200

Cxema pacdera utorosoro 6asia «(Cymma + Tep)/2» - cyMma 0asioB 1o BceM yueOHBIM MEPONPUATHSIM, IPEIYCMOTPEHHBIM B Kypce + cpesiHee
apu(pMETHYECKOE TI0 BCEM MPOMEKYTOUHBIM TE€CTaM, IPOBOAUMBIM yepe3 OT.



5. O6pa3oBaTeibHbIEC TEXHOJIOTHH

[Mpu peanu3any TUCHUIUIMHBI HCIOJIB3YETCS TEXHOJOTHS TPAJAWIIMOHHOTO OOydYeHUS —
OpraHm3aIys yueOHOro Mmpoiiecca B By3e, OCHOBaHHAsI Ha JICKITMOHHO-CEMHUHAPCKO-3aueTHOU opmax
o6ydenusi. K dopmam oOydeHHs] OTHOCSTCS JICKIIUU, TIPAKTUYCCKUE U JIAOOPATOPHBIC 3aHATHS, a
TaKXKE€ CaMOCTOATCIIbHAasA pa60Ta. Ha JICKOUAX HUCHOJB3YKOTCA HaArJIAAHBIC W CIIOBECCHBIC MCTO/bL
o0y4YeHHsI, Ha IPAKTUICCKUX U JTAOOPATOPHBIX 3aHATUSAX — HATJISTHBIC, CIOBECHBIC U TIPAKTUICCKHE
MeTo bl OTIIeHUBaHUE 3HAHUN CTYICHTOB IPOU3BOIUTCS 10 OATUTBHO-PEHTHHTOBOM cHCTEME.

6. MeToauyeckne yKa3aHus 10 0CBOCHUIO IV CHUTIIHHBI
CamocrosiTennbHass paboTa — 3TO COBOKYITHOCTh BCEH CaMOCTOSITEIIBHOM JIESITEIIbHOCTH
CTYJIEHTOB, KaK B y4yeOHOW ayJAMTOpPHH, TaK U BHE €€, B KOHTAKTE C MperojaBaTelieM U B €ro
OTCYTCTBHH.
CamocrosTenbHas paboTa pean3yeTcs:
-HETOCPEJICTBEHHO B MPOLIeCcCe ayTUTOPHBIX 3aHATHUH.
-B KOHTAaKTe C MMPErnoaBaTelieM BHE paMOK PAaCIUCAHMS — KOHCYJIBTAIlMU 110 y4eOHBIM BOIIPOCaM
Y TIPY BBITIOJTHEHUH TBOPYECKUX M UHIUBUAYAIbHbBIX 3a/1aHUH.
-B BHJIC BHEAYIUTOPHON CAMOCTOSTEILHON PaOOTHI.
CamocrosiTennpHass paboTa CTYACHTOB IMpeAriojiaraeT Oojiee YIIyOJICHHOE OCBOCHHE Marepuaia
71ab0paTOPHBIX 3aHITHUM, OTACIBHBIX BOMPOCOB MaTepuasa Kypca, BRIHOCUMBIX Ha CAMOCTOSITETTEHOE
W3ydeHHe, a TakKe TBOPUYECKUX 3aJaHMil, CBSI3aHHBIX ¢ 0Opa3oBaTeIbHOW M HAYYHOU
UCCJIE0BATEIBCKOM 1EATEIbHOCTBIO.
[{eneBble HaMpaBICHUS CAMOCTOATEILHOM PabOThI CTYICHTOB:

1. Jlnsg oBnaaeHus M yriTyOJIeHUs] 3HAHHM:
- KOHCIIEKTUPOBAHUE TEKCTA;
- COCTaBIIEHUE Te3aypyca;
- O3HAaKOMJICHUE C HOPMATHUBHBIMU JIOKYMEHTAMU;
- CO3JJaHUE MPE3CHTAIUH.

2. Jlns 3akperieHus: 3SHaHUM:
- paboTa ¢ KOHCIIEKTOM JICKIIHH,
- MOBTOpHAas paboTa ¢ yueOHBIM MaTePUAIIOM;
- COCTaBIICHHUE TUIAaHA OTBETA;
- COCTaBJICHHE PA3IMYHBIX TaOJIMII.

3. Jlnsa cucremarusaiuy yueOHOTO MaTepHaa:
- ITIOATOTOBKA OTBETOB HA KOHTpO.HBHBIG BOHpOCBI;
- IOJITOTOBKA COOOIIECHMsI, TOKIIaaa, pedepara;
- TECTUPOBAHUE;
- COCTaBJICHUE UHCTPYKIIUH U TTAMSITKH.

4. Jlns popMHUpOBaHUS MPAKTHYECKUX U MPOGECCHOHATBHBIX YMEHHH.
- pelIeHue 3aa49 U yIpaXHSHHUH 10 00pasiy;
- pellleHre CUTYaTUBHBIX U Mpo¢deCcCHOHAIbHBIX 33/1a4;

Cpencta 00y4deHUSI:
- TUIAKTUYECKHE CPEJCTBA, KOTOPbIE MOTYT OBITh MCTOUHHUKOM CaMOCTOSATEIBHOTO MPHOOpPETeHHUS
3HAHWU (TIEPBOMCTOYHUKH, NOKYMEHTHI, COOpHHUKH 3aJad M YNPaKHEHUH, KypHaJIbl M Ta3eThl,
yueOHble (PUITBMBI, KApThI, TAOJIUIIBI);
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- TEXHHYECKHE CpEJACTBA, IPH IMOMOIIM KOTOPBIX TMpenbsABiIseTcs YydeOHas uHopManus
(KOMIIBIOTEPHI, AYJUO - BUICOTCXHHUKA);

- CPCACTBA, KOTOPLIC UCIIOJIB3YIOT JIsI PYKOBOJACTBA CaMOCTOSITEIILHOU ACATCIIBHOCTBIO CTYACHTOB
(MHCTPYKTHBHO - METOJMYECKUE yKa3aHUs, KapTOUKU ¢ I (GEepeHIIMPOBAaHHBIME 3aaHUSMU IS
OpraHu3alliil WHIUBHIYyaJbHOM M TPYNIOBOW pPalbOThI, KAPTOUKH C AJTOPUTMaMHU BBIOJHEHHUS
3aJIaHuM ).

7. OueHOYHBIE CPEACTBA

7.1. IIaciopT OLIEHOYHBIX CPEACTB

Kox koHTpO/ImMpyemMoii KoMIieTeH U HaumeHoBaHue
Cemectp
(WJ1H ee 4acTH) OLICHOYHOI'0 CPeACTBA
1 VYK-3; OIIK-1; OIIK-2; OIIK-3; KontponbHas padora
OIIK-5; OIIK-6 Bomnpocsl k 3x3ameny 1-60

7.2. TunoBble 3aJaHUA WU MHbIE MATEPHAJIbI, He00X0TUMBbIE IJIA TEKYLIEro KOHTPOJIsI

7.2.1. KonrpoJsanHasi padoTa

(Haumenosanue OYeHOUHO20 cpedcmea)

Tunossle npuMepsbl 3a1aHUM

KonrposabHas padora 1
3ananme 1
JlaliTe Ha3BaHWS HWKEIPUBEICHHBIM COCIMHEHUSM B COOTBETCTBHUM C IPABUIAMH
HomeHkaTypbl MIOITAK. Ykaxnre XupaabHbIE LIEHTPHI.

OH
[ j/ Br Cl
e Y \©/
OH
3axanue 2

Ykakute ONeKTpOHHbIE dS(PdeKThl 3aMecTUTENeH i1 HIDKCIIPUBEICHHBIX
coenMHEeHHUM. BBICKaXUTE BaIlM COOOpPaKEHHUS OTHOCHUTEIIBHO TPEBATHPOBAHUS
OJTHOTO 3JIEKTPOHHOTO 3(hPeKTa HAJ IPYTUM.

Li NO2 _ SN
" N
cl

3aganue 3
Pazngenure HmkenpuBenEHHBIE COCIMHEHHS HA KHUCJIOTHI M OCHOBAHHS HUCIOJIB3YS
pa3IMYHBIC TCOPHH KUCIOT U OCHOBAHHM.



3apanue 4
[IpenckaxuTte HanpaBJICeHHE MPOTEKAHNS HUKENPUBEIECHHBIX peakuuii. CBOI OTBET
apryMEHTUPYHUTE.

H ® H

NH
,’\IL + 3 - I{ISD + NH2
H H H;_i H

O 0 O o]
© S
o OH _ . OH | o)
NC ~o NC ~0

3aganue 5

JIns HYOKETIpUBEACHHBIX COCIMHEHHN M300pa3uTe Bce cTepeon3oMephl. Briaenute
TPYIIBl SHAHTHOMEPOB M JAUACTEPEOMEPOB. YKAKHUTE KOHDUTYpAIMIO XUPATbHBIX
IIEHTPOB BO BCEX COCTUHCHUSIX.

HO HO
OH
HO
OH OH

KonTpoabnas paéora 2

3aganmue 1
JlaiiTe Ha3BaHUS HIKEIPUBEACHHBIM COCAUHEHHUSM B COOTBETCTBHH C IPaBUIAMU

HoMeHknaTypbl MIOITAK. YkaxuTe XupajibHbI€ LIEHTPHI.

3aganue 2
[TpennoxwuTte Mo ABa crioco0a MOJy4YeHHs HIKETIPUBEICHHBIX COSIMHEHUH.

3 3 O/ J )Y

[IpenyioxnuTe CHHTETUYECKYIO CXEMY IMOJYYEHUS] HUKCIPUBEICHHBIX COCAUHEHUU
ONMPAasCh HA 3aJaHHOE UCXOJHOE COECINHEHUE.



l
¥

3ananmue 4
JlomoyiHuTE CXeMy MpEBPALICHUM.

[e]
, CL e THF )\/\ 1. LIAH4/EL,O 1. PPhy/l/THF reflux X
! > > 7 >
? | :
2. i

2.7 2. PPh3/Ph reflux
3. PhCHO/NaH THF

3apanue 5
OOBsICHUTE MPOTEKAHNE HIDKETIPUBEICHHOMN PEaKITUy.
o~~~y CFsCOOH /(j
rt. 0
KonTtpoJsabnas padora 3
3aganmne 1

Hcnonb3ys npaBuiio XIOKKeNs KiaccupuiupyiTe HIKENPUBEICHHbIE COSIUHEHMUS.

(D
@ @ n ol
3ananue 2

[IpenckaxuTe HampaBiIeHUE MTPOTEKAHUSI HUXKETIPUBEIEHHBIX XUMUYECKUX PEAKIIUM.
CBoli OTBET apryMEHTUPYWUTE Ha OCHOBE aHAJIM3a MEXaHU3Ma XMMUYECKON peakuuu

1 TTO3UILIMOHHOM CEJICKTUBHOCTH.
e

o 0
HNO 5/Ac,0 o KNO 3/H,SO,
I >
r.t. rt. 24 h
0
F AcCl/AICI; oH Bre/AcOH
—_ —_—
CCl, 50 °C OH rt
PySO,4 O POCI;/DMFA
(e > "
Py r.t. o) 50 °C
3aganue 3

N3o0pa3urte 3HEPreTHIECKYI0 nUarpaMMy MPOTEKAHUS PEAKIUU B COOTBETCTBUU C
MEXaHU3MOM apOMAaTUYECKOTO AIEKTPODUIHLHOTO 3aMeIeHUs. YKaXUTE Ha HEH BCe
KJIFOUE€BbIE UHTEPMEIUATHI.

3aganmue 4

[Ipeninoxxure CHUHTETHYECKYIO CXEMY IMOJYyUYCHHUS HHKEIPUBEICHHBIX COCIUHEHHUI
ONUpPasiCh Ha 3aJJaHHOE UCXOHOE COCTUHECHHUE.



Br 0 Br O
O = = T
—_—
Br Br
NH5

3aganue 5

JlomoyiHuTE cXeMy MpEBpALICHUM.

1. LiAIH 4/Et,0
AICI3/CS, 2 H,0* _ NBs/CCl,

— > ?
cl t * 3.H4PO, ~180°C

L.
> !

reflux

O
KonTposbnas padora 4

3aganmue 1
JlaliTe Ha3BaHUS HUKENPUBEJACHHBIM COCAMHEHUSM B COOTBETCTBHUM C IMpPaBUIAMHU

HoMeHKIaTypbl MFOITAK. Ykaxure XupaibHbIE IEHTPHI.

OH o on OH
= X
/k/\/\\ /\:/Y\/\ ©.l
S ‘OH

OH OH

Ny A

3axanue 2
[Ipennoxxure CHUHTETHYECKYIO CXEMY IMOJYyUYCHHUS HHKEIPUBEICHHBIX COCIUHEHHUI

OIIMpasCh HAa 3aJJaHHOC NCXOAHOC COCANMHCHUC.

51] é,OH

Br = ,OH
— S...OH
3aganue 3

H306pa?>I/ITC OHCPICTUYCCKUC JUArpaMMBbl ITPOTCKAHUA pCaKHI/Iﬁ B COOTBCTCTBHU C
MEXaHHU3MOM MOHOMOJICKYJIAPHOT'O n 6I/IMOJIGKYJI}IPHOI‘O aJII/I(i)aTI/I‘{€CKOI‘O
HYKJ'ICO(bI/IJ'IBHOI‘O 3aMCIICHH . YKaXuTe Ha HEM BCE KIIHOUEBbBIC HHTCPMCIHATHI.

3aganmue 4
JlomoyiHuTE CXeMy MPEBPALICHUM.
I
KCN 1. LIAIH4/Et,O
7 —_— I N f)
DMFrt Ph 2. NH,CI/H,0

3amanue 5



OOBsICHUTE NPOTEKAHUE HUKETIPUBEIEHHON pEaKLUK.

\W/\/\NHZ H30+

N
© HO H

7.3. OueHo4Hble CpeaCcTBa ISl MPOMEKYTOYHOH ATTECTAIMM IO MTOraM OCBOCHHS
AUCHUTLTHHBI

7.3.1. Bonnpochl K POMEKYTOYHOM aTTecTaluu

Cemectp 3

Ne ni/m
Bonpocsl k 3xk3amMeny

2 [Ipoexkunonusie ¢opmynsl duimepa W mpaBuia UX HCHOIB30BAHUS.
CoenuHeHus ¢ JBYMs XHpalIbHbIMH LeHTpamu. lloHsTHE O
auacTepeoMepax, Me30-, Tpeo- U IpUTPo- hopMax.

3 Metoapl cHHTE3a alKaHOB W3 aJKEHOB, AJIKMHOB, aJKUJITAJIOTE€HUIOB,
METaJUIOOPTaHUYECKUX  COEIMHEHWH,  ajJbJeruoB, KETOHOB H
KapOOHOBBIX KHCJIOT.

4 Kon¢opmanuu stana, 6ytana, mpoekironHsie Gpopmynsl HepiomeHa.

5 XUMHUYECKUE CBOWCTBA AJIKAHOB. ['anorennpoBanue aikaHoB. MexaHusm
peakuuu. PermoHampaBieHHOCTh TaJOT€HUPOBAHUSA PA3BETBICHHBIX
ankanoB.  CynbdoxiopupoBaHue  ajkaHoB.  TepMudeckuii U
KATUIUTHYECKUN KPEKHHT.

6 OTHOCHUTENbHBIN Psiji CTAOMIBHOCTH AJIKWIIbHBIX PAJUKAaJIOB.

7 [Ipupona nBOMHONW CBSI3M B alKeHax. [eoMmerpuueckas HU30MEpHUs

alkeHoB (umc- , TpaHc- u Z-, E-HomeHkmarypa). Psng crabuimbHOCTH
QJIKEHOB, BBIBEICHHBII HA OCHOBE TEIUIOT TMPUPOBAHMSL.

8 Meronbl CcHHTE3a QJIKEHOB W3 AJKWITAIONEHUJAOB W CHUPTOB.
CrepeoceneKTUBHOE BOCCTaHOBIEHHE ankuHOB. Peaknuu ['odmana,
Burtura u Xopsepa (Ha mpuMepe UCTIONb30BaHMS TPUAITHIIOBOTO 3(rpa
(bochOHYKCYCHOM  KHCJIOTHI).  ['eTeporeHHOE W TOMOTEHHOE
T'HJIPUPOBAHUE AIKEHOB, BOCCTAHOBJICHUE JUUMHJIOM.

9 ['upupoBaHUE AJIKEHOB U AJIKUHOB.

10 | I'mnpoOopupoBaHue alkeHOB. MexaHu3M U ctepeoxumus. CeneKTUBHbIE
r'UIpOoOOPUPYIOLIUE areHTHI.

11 CuHTe3 ankaHOB, CHOUPTOB, AQJKWITAJIOIEHUIOB C  IOMOIIBIO
OOpOOpraHNYecKuX COeAMHEHHH. ['UapoOOpHUpOBaHUE ATKUHOB H
peBpaleHHe ATKEHUJIOOPAHOB B &JIKEHbI M KAPOOHUIIbHBIE COETMHEHUSI.
12 | DnektpoduibHOE  TPUCOCAMHEHME K  alKeHaM  TaJoreHOB,
raJIoreHoBOAOpoAoB.  Mexanu3m  peakuuu.  Crepeoxumus U
PEruOCENEeKTUBHOCTE  npucoeauHennsd. IlpaBuno  MapkoBHUKOBA.
Peakuuu conpsikeHHOro nmpucoeauHeHus. [ 'uaparanus ajJKkeHoB.

13 | 'mapokCcUMEPKYpUpPOBAaHUE QJIKEHOB KaK METOJ] CHHTE3a CIHPTOB
(MEeXaHU3M M CTEpEOXUMHsl). CUH-I'MAPOKCHUIMpPOBAHHME AJIIKEHOB [0




JAHUOJIOB. PearenTsl T'MAPOKCUIIUPOBAHUA. MexaHus3m CHH-
T APOKCUIIUPOBAHUA.

14 | DnokcuaupoBaHUE AIKEHOB MEpKUCIOTaMHU. KUCIOTHBIM U OCHOBHOM
KaTajiu3 TUAPOJIN3a SNOKCUIOB (OKCHPAHOB).

15 | O30HOoMM3 ankeHoB. MexaHusM o030HONM3a. OKHCIHUTENBRHOE U
BOCCTAHOBUTEIHHOE PACHIENJIEHUE 030HUI0OB B OPraHUYECKOM CHHTE3E.

16 | PagukanmbHple peaknuu —ankeHOB. [lpucoenunenwe  OpoOMUCTOTO
BOJIOPOJ1a, CEPOBOJIOPOJA U THOJIOB MO KPATHOM CBSA3M (MEXaHU3M).

17 | AnnunbsHoe ranorenupoBanue no Hurnepy. Mexanusm peakiuu.

18 | 'mppoOopupoBaHue QJIKEHOB, peruocnenupuyeckue
rUAPOOOPUPYIOIIKE ar€HThI U
CUHTE3 aJKaHOB, CIUPTOB W  AJKWITAJIOIT€HUJOB HAa OCHOBE
AJKUIOOPAHOB.

19 | Kap6ensl. Metossl reHepariuu kapOeHOB U nurajiokapoeHoB. CTpoeHue
CUHTJICTHBIX M TPUIUIETHBIX KapOeHoB. [Ipucoennnenne kapOEHOB K
ankeHam. CTepeoxuMusi MPUCOETUHEHUSL.

20 Aukannenbl. MeToibl CHHTE3a CONPSIKEHHBIX JTUECHOB.

21 Kpocc-coueranue, kak MeTos cuHTe3a 1,3-11MeHOoB.

22 Crpoenue Oyramuena-1,3, compspkeHue ABOMHBIX cBsized. 1,2 u 1,4-
NPUCOETMHEHNE ANEKTPOPUIbHBIX areHToB K 1,3-1ueHam.

23 | AITAIIBHOE yYacTue, allyIuI-KaTHOH.

24 | IloHsiTie 0 KUHETUYECKOM U TEPMOJMHAMUYECKOM KOHTPOJIE PeaKinil
anekTporiibHOTO TIpricoeauuenus K 1,3- nmuenam. CpaBHEHHE CBOMCTB
Y CTpOeHUs ajjieHa u 1,3-1ueHoB.

25 | Peaknus 1,3-auenoB ¢ ankenamu (peakuus dunbca-Anbaepa). O6nactb
OpUMEHEHUsT U cTepeoxumusi peakiuu. CuHTe3 OUUMKINYECKHX U
MNOJIMIMKJIMYECKUX COeTMHEHHUM ¢ OMOILbI0 peakiuil {unbca-Anbaepa.
[{uknonpucoeMHeHUEe aTKUHOB U 1,3-TMEHOB.

26 | [Ipupona TporiHoM cBI3U. MEeTOAbl CHHTE3a AJIKHHOB.

27 | DnekTpoduabHOE TPHUCOCIWHEHWE K ajJKWHAM. | ajoreHnpoBaHUE U
TUAPOrajJoreHUPOBAHUE AIKUHOB. MeXaHU3M U CTEPEOXUMUS PEaKIIUHU.
BoccranoBinenue ankvHOB O LMC- W TPaHC- alKEHOB. ['maparanus
AJIKUHOB.

28 | CpaBHEHHE PEAKITMOHHON CIIOCOOHOCTH AJIKWHOB M AJIKEHOB B PEAKIIHIX
AIEKTPO(PHIBLHOTO TPUCOCTUHCHUS.

29 | CH xucnotHocts ankuHOB-1. IlojiydeHune JUTHEBBIX, HATPHUEBBIX,
MarHueBbIX U MEIHBIX MPOU3BOJHBIX AIKUHOB-1. X nmpumeHnenue s
CUHTE3a BBICIIUX AJIKUHOB.

30 Konpencanusa ankuHoB-1 ¢ anpaerujiaMmu U KeToHaMu 110 PaBOpCKOMY.

[Tomyuenue mponapruyioBoro cnupra u OyTuH-2-amnona-1,4 mo Pemme.
AnieTuneH-auieHoBas neperpynnupoBka. CMmenieHue TpoHHON CBSI3U B
KOHIIEBOE IMOJIOKEHUE AIKUHA.




31

OxucnuTenbHas KOHICHCAIUSI TEPMUHAIBHBIX ATKUHOB B MPUCYTCTBUU
coneii menu. Kpocc-coueTanne apoMaTHYECKHX HOIMPOU3BOIHBIX C
areTHIICHUIAMHU

menu. (Peakius CoHoracupbl 6€3 MEXaHH3MA).

32

Knaccudukanms MexaHU3MOB  HYKJICO(UIBHOTO  3aMEIICHUS Y
HACBILIEHHOTO aTOMa

yriepoga (SNI1- m SN2-mexanu3mbl). OCHOBHBIE XapaKTEPUCTUKH
OMMOJIEKYJISIPHOTO U MOHOMOJIEKYJISIPHOTO MEXaHHM3Ma. 3aBUCHMOCTD
MEXaHM3Ma peaKIHH OT CTPYKTYpHBIX (PaKTOPOB B HCXOJAHOM
coequHeHnu. [loHsTHE HYKICOPUIBHOCTH U (HAKTOPBI, OMpPEAESIONIIe
HYKJIEO(UIHHOCTB.

33

Posib pactBoputenst B SN1- u SN2-nponieccax.

34

Peakiuu HykneopuiabHOro 3amenienus SN2- tuma, npuMepbl peakiui
(mosmydyeHne aMMHOB, HUTPUIIOB, 3(UPOB KapOOHOBBIX KUCIIOT, MPOCTHIX
3(¢uUpoB, THOIPUPOB, AIKUITAJIOT€HUI0OB, HUTPOCOSTUHEHUN U JAPYTHUX
KJIACCOB OPraHUYECKUX COCTMHEHUN).

35

Kunetnka u crepeoxumust SN2- peakuuil. BausiHue ctpoeHus
paauMkana M yXOJAUIeH TPyNIbl MCXOJHOTO CyOCTpaTta Ha CKOpPOCTb
peakuuu. Ilonsatue o HykineoQUIbHOCTH peareHTa W (HaKTOPHI,
OTIPENENSAIONIUE  PEaKIMOHHYI0  CIIOCOOHOCTh  HYKIJICO(UIHLHOTO
peareHTa, poJib paCTBOPUTEJIS.

36

Mexdaznbiii kaTtanus B SN2-npolieccax.

37

Peakiuu  B-anumunupoBanusa. Knaccudpukauuss mexaHu3MoB — f3-
AIUMUHHUPOBAHUSL.

Hanpasnenue E-2 snuvmunupoBanus. [IpaBuna 3aiinieBa u ['odmana.
DaKTOPBI ONPEAEISIONINE HANPABICHUE JITUMUHUPOBAHMUSL.

38

Crepeoxumus E2 snumunnpoBanus. Koukypenuus E1 u SN1

peakumii. Konkypenuus E2 u SN2 peakuunii. @akTopbl BIUSIOLINE HA ITY
KoHKypeHuoo. Hcnonw3oBanue El- u  E2- snuMuHupoBaHus B
CUHTETUYECKON MPAKTUKE JUIsl IOJYYEHHUs aJJKEHOB, aJJKWHOB U JUEHOB.

39

MeTonbl CHHTE3a JTUTUI- U MArHUMOPTaHUYECKUX coeTUHEHU. CuHTEe3
TUAIKWI- 1
nrapuikynpatoB. CTpoeHue peaktuBa ['puHbsipa.

40

HHTHﬁ-, M&FHHﬁOpFaHHqCCKHC COCAMHCHNUA MW KYIIpaTbl B CHHTC3C
AJIKaHOB, IICPBUYHBIX, BTOPUYHBIX M TPETUYHBLIX CIIMPTOB, KECTOHOB,
Kap60HOBbIX kucioT. Cuares AU3aMCIICHHBIX aJIKMHOB M3 aJIKUHOB-1 .

41

Meronbsl  MOJNydE€HHSI  OJHOATOMHBIX  CHUPTOB M3  QJIKEHOB,
ANKUJITAJIOTCHUI0OB, KapOOHMIILHBIX COSUHEHUH, KapOOHOBBIX KHUCJIOT,
CJIOXHBIX 3(DUPOB, OKCUPAHOB. B3anMoeiiCTBHE ONTUYECKU aKTUBHBIX
BTOPHYHBIX CIIUPTOB C XJIOPUCTHIM THOHUJIOM.

42

Couptel kak OH kucnotel. 3aMenieHue THUJIPOKCUIBHOM TPYIIIbI
CIIUPTOB Ha TaJIOreH MOJI IeHCTBUEM T'aJIOT€HOBOOPOIOB, raJOT€HUI0B
U OKcorajoreHuJoB ¢ocpopa u cepbl. Jleruaparanus COHPTOB,




o0pa3oBaHKE aJIKEHOB U MPOCTHIX 3PUPOB. MexaHu3M aeruapaTanuu E1l
u E2.

43

OxkuclieHre MEepBUYHBIX M BTOPUYHBIX CHOUPTOB. PeareHThl okuciIeHus,
MEeXaHu3M peakuuu. [leruaparanus COUPTOB KaK METOJ MOJYy4YECHHS
npocteix 3¢upoB. Cunre3 1,4-aMokcaHa W TeTparuapodpypaHa wus3
JIMOJIOB.

44

JIByxatoMHble cnupThl. Meroasl nosiydeHus. CBOICTBAa BULMAJIBHBIX
JOJIOB.
Heruaparanus hile] JVEHOB. [InHaKOH-NTMHAKOJIMHOBAS
neperpynnupoBka.  OKHCIUTENBHOE  PACILEINIEHUE  BULMHAJIBHBIX
JIMOJIOB.

45

[Ipoctoie 3pupsl. Metoasl cunTeza. CuHTe3 KpayH-3¢dupoB. KucnotHoe
pacuieruieHne npocThix 3¢dupoB. OOpa3zoBaHHE TUIPOKCUIEPOKCHIOB
npocthix 3gupoB. Kommiekcsl mpocThl 3PUPOB € )KECTKUMU U MATKHUMU
kucioTamu JIbrouca, OKCOHHUEBBIE COJH.

46

Oxcupanbl. Metoapl ux nonydeHus. BzammonelicTBue KapOOHUIHHBIX
COCMHEHUN C WIMIaMu cepbl. PackpelThe HUKIa MO AEUCTBUEM
HYKJICOpMIbHBIX peareHToB. (MexaHu3M peakiui, KUCJIOTHBIM U
OCHOBHOM KaTajius).

47

[TpompiniieHHBIC ¥ TAOOPATOPHBIE METOABI TOTYUYECHUSI aPOMATUUECKHIX
yraeBoaoponoB. Karanutuueckuit pudopMUHT HEPTSHOTO CHIPbS U
BBIJICJIEHUE APEHOB M3 MPOAYKTOB KOKCOBAaHUS KaMEHHOTO YTJIA.
JlaGopatopHbie MeToabl: peaknus Bropra-Ourtura, TpuUMepU3aIus
MOHO- u JIV3aMENIEHHBIX AJIKWHOB. BoccranoBnenue
KUPHOAPOMATUYECKUX KETOHOB Mo KiieMMeHCeHy. AJKUIMpPOBAHUE
6en3zouna u apyrux apeHoB no Opupemo-Kpadrey.

48

Ctpoenue 6enzona. ®opmyna Kekyne. CoBpeMeHHBIE TIPEICTABICHUS O
cTpoeHnu OeH3ona. MolnekynsipHbie opOuTanmyu OeH3oja. AHHYJICHBI
apoMaTU4YecKre H HeapomaTudeckue. KOHIEenus apoMaTHYHOCTH.

IIpaBuio XIOKKes 1A MOHOLIMKJINYECKUX AQHHYJICHOB.
KonnencupoBaHHble apomMaTU4yeCKUe yriaeBoaoponbl. llpusHaku u
KpUTEPUH apOMaTUYHOCTH (TepMOAMHAMUYECKUN,

KBAaHTOBOMEXAHUYECKUM, CTPYKTYpHBIM W MarHuTHbIN). [loHsiTe 00
AHTUAPOMATUYHOCTHU.

49

ApomaTtnueckue KaTuoHbl U aHMOHBI C3-C9 U MeToAbl TeHEPUPOBAHUS
ATUX HOHOB. KOHIIENMs apOMaTUYHOCTH JJIs1 3apSPKEHHBIX YaCTHIL.

50

OOme mpejncTaBlIeHUs O MEXaHU3ME peakUuil apoMaTHYeCcKOro
ANEKTPOPMIBHOTO 3aMELICHUS,, KUHETHUYECKUHA W30TOMHBIN 3(PQEKT.
[IpencraBieHye 0 6— U T—KOMILIEKCAX.

51

W3otonmupiii  oOMeH  BOgOpoJa  Kak  MpoOCTEWIIass  peaxius
AIEKTPO(PHIIBHOTO 3aMETICHMSI.

52

ApCHOHI/ICBLIC HOHBI B pPCaKIuAX C-)JICKTpO(I)I/IJ'IBHOFO 3aMCIICHHUA KakK
MOJCJIb MNEPEXOJHOI0 COCTOAHMUA BCEH pCaKIunu. BnusHue 3amecturens
Ha CKOPOCTb H




HaIpaBJICHHUC BJICKTpO(bI/IJILHOFO 3aMCHICHHA. (DaKTOPBI mapaoruaJbHbIX
CKOpOCTCﬁ. CornacoBaHHas ¥ HecOrjlacOBaHHasI OpHUCHTAl M.

53

HutpoBanue apomaruueckux coeAuHeHW. Hwurtpyromume areHThl.
Mexanusm peakiuu HuTpoBaHus. HutpoBanue 6eH30J1a ¥ 3aMEIEHHBIX
o0enzonoB. HutpoBanue Oudenuna, HadTaiMHAa W JPYyrUX apeHOB.
[Tonmyuenue nonunutpocoenunenuit. [lonsitue o0 urco-atake U MICO-
3aMEeIIEHUH B PEaKLIMU HUTPOBAHUSI.

54

CynbdupoBanue apomaTuueckux coeauHeHuid.  Cynbdupyromme
areHTel. Mexanu3sM peakuuu. KnHeTM4ecKnii U TEpMOAMHAMHUYECKUN
KOHTPOJIb B pEaKUUsAX CyIb(PUPOBaHUS HA MpUMEpE CYIb(PUpOBaAHUS
dhenona u HadranunHa. [IpeBpanienue cynbhOrpymnibl.

55

I'anorenupoBanue (xJopupoBaHue U OpoMHUpOBaHHME) O€H30Ja W
3aMeIEHHBIX TIPOU3BOIHBIX OeHzomna. ["anorenupoBanue
KOH/JICHCHPOBAHHBIX apeHOB MW OudeHmna. MexXxaHW3M peakiuu W
npuposa 3IEKTPOGUIBLHOTO areHTa rajoreHupoBanus. MomupoBanue
apeHOB.

56

Peakiuun AJIKUIIMPOBAHUSA apEHOB o Opunento-Kpadrey.
ANKWIMPYIOIIME areHThl, MeXxaHu3M peakuuu. llommankumupoBaHue.
Peakunm m3omepusanuu B Inpoueccax ankunupoBaHus 1o dpuuemnto-
Kpadrcy. Cunre3 JUApUIMETAHOB U TPUAPUIMETAHOB.
TpuapunmeTaHoBbIe KpacUTENIN. AUMIUPOBAHUE apeHOB 1o Dpuento-
Kpadrcy. Anunupyrome areHTHI. Mexanuszm peaKuum.
DnekTpoduibHOE dbopmMuIUpOBaHUE apCHOB: peareHThbl
(bopMIIIUPOBAHUS, MEXAHU3M PEAKLIUU U

NPUMEHEHUI B OPraHUYECKOM CHHTE3E.

57

Karanutnueckoe ruapupoBaHue apeHoB. BoccraHoBieHue OeH3oia U
ero npou3BoAHbIX 1o bépuy, BoccTanoBnenue no bepuy Hadranuna.

58

OxwucrieHne amKimIOEH30I0B M KOHJICHCUPOBAHHBIX apeHOB. CBOOOIHO-
pagrKaIbHOE TaJOTEHUPOBAHUE ATKMIIOCH30JI0B.

59

MexaHu3M NPHUCOEIUHEHUSA-OTILEIUIEHUS B PEAKLHIX apOMaTUYECKOTO
HykineopunabHoro 3amemenus. [lpumepsr  SNAr  peakuuit  u
AKTUBUPYIOLLEE BIMSHUE OSJEKTPOHOAKLENTOPHBIX  3aMECTHUTEIIEH.
AHUMOHHBIE  G-KOMIUIEKCHI ~ Mel3eHreiimepa W UX  CTPOCHHUE.
UcnonszoBanne SNAr peakiuii B OpraHM4eCKOM CUHTE3e. MexaHu3Mm
SRN1 B apomarthyeckoM psjay H 00JacTh €ro IPUMEHEHHUS.
NHnnmmpoBaHue HOH-PAaJUKAIbHOM 1ENN.

60

MexaHu3M OTHICIUICHUS-TIPUCOCTUHEHUST Ha TNpUMEpPE IMPEBPAIICHUS
raJloreHOCH30JI0B B ()€HOJNBI W apOMaTHYCCKUE aMHHBL. MeTobl
reHepanuu u pukcanuu aeruapodensona. CTpoeHne neruapooeH3ona.




7.3.2. Kputepun u HOpMbI OLEHKH

®opma
NpoBeIeHUs
Cemectp . Kpurepun u HOpMbI OLIEHKH
NPOMEKYTOYHOIM
arTTecTaunu
3 AK3aMEH IO Tekymuii peUThuHT coctapisieT 80-
«OTIUYHOY
HAKOIHUTEIbHOMY 100 6amioB
€UTUHT Texymmit pedTuHr cocrasiser 60-
P Y «XOPOLIOY P

79 6aiuioB

«KYHOOBJICTBOPUTECIIEHO»

Tekymuii pedThuHT cocrapisieT 40-
59 6amnoB

«HEYOOBJCTBOPUTECIBHO

Tekymuii pedTuHr coctapisieT 0-
39 6amioB




8. YueOHO-MeTOAMYeCKOe U MH(OPMAITMOHHOE O0ecTieYeHre JUCHMIITTHHBI

8.1. O0s13aTesibHAA IUTEpPaTYypa

KoandecTBO B
HAY4YHOM
I'op m3panus ouoamorexe /
HaumenoBanue
9BC

Tun (yueOHHK, yueOHOE

Ne nocooue, yueoOHo-
ABTOpBI, COCTABUTEJIH 3aryaBue (3aroJi0BOK)
MeToauYecKoe nmocoomue,

NPaKTHKYM, Ap.)

1 Peytor O.A., Kypu A.JL, | Opranudeckas xumus. B 4 gactax. U.1 / O. YueOHUK 2017 OBC «IPRbooks»
byrun K.IL A. Peyros, A. JI. Kypu, K. II. bytun. — 7-e
u3n. — Mocksa : JlaGopatopusi 3HaHUH,
2017. — 568 c. — ISBN 978-5-00101-506-2
(u.1), 978-5-00101-499-7. — Tekcr
3NIEKTPOHHBIH // DNeKTpOHHO-OMOIHOTeYHAS
cuctema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/88900.html

2 | PeyroB O.A., Kypun A.JL, | Opraauueckas xumus. B 4 gactsax. 4.2 / O. YueOHUK 2017 OBC «IPRbooks»
byrun K.IL A. Peyros, A. JI. Kypu, K. II. bBytun. — 7-e
u3n. — Mocksa : JlaGopaTtopusi 3HaHUH,
2017. — 624 c. — ISBN 978-5-00101-507-9
(4.2), 978-5-00101-499-7. — Tekcr
3NIEKTPOHHBIH // DNEeKTpOHHO-OMOIMOTEeYHAS
cuctema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/88901.html

28




PeyroB O.A., Kypu A.JL,
Bbyrun K.II.

Oprannueckas xumusi. B 4 gactax. U.3 / O.
A. Peytos, A. JI. Kypn, K. II. Bytun. — 6-¢
u3n. — Mocksa : JlabopaTopus 3HaHUH,
2017. — 545 c. — ISBN 978-5-00101-508-6
(a.3), 978-5-00101-499-7. — Tekct
3NIEKTPOHHBIH // DNeKTpOHHO-OMOIHOTeYHAS
cuctema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/88902.html

Y4yeOHuK

2017

SOBC «IPRbooks»

PeyroB O.A., Kypu A.JL,
Bbyrun K.II.

Oprannueckas xumusi. B 4 gactax. U.4 / O.
A. Peytos, A. JI. Kypn, K. II. Bytun. — 4-¢
n3n. — Mocksa : JlabopaTopus 3HaHUH,
2016. — 727 c. — ISBN 978-5-00101-410-2
(ud4), 978-5-9963-2498-9. — Tekct
3IIEKTPOHHBIH // DNEeKTpOHHO-OMOIMOTeYHAS
cuctema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/88903.html

Y4yeOHuK

2016

SOBC «IPRbooks»

Oposckas M.A., Kypkun
A.B.

OCHOBBI OpPraHMYECKOW XUMHH : ydeOHOE
nocobue / M. A. IOposckas, A. B. Kypkus.
— 4-e¢ ma. — MocksBa : JlaGoparopus
3nanuii, 2020. — 238 c¢. — ISBN 978-5-
00101-757-8. — TekcT : PACKTPOHHBIA //
DOnekTpoHHO-OnMbmoTeunass cucrema [PR
BOOKS : [caift]. — URL:
http://www.iprbookshop.ru/4586.html

VYy4ebHOe mocodue

2020

SOBC «IPRbooks»

boposnes 1.B.

Opranuyeckass  XUMHA:  TEPMHHBl U
ocHoBHble peakiyn / Y. B. boposnes. — 4-¢
n3n. — Mocksa : JlabopaTopus 3HaHUH,
2020. — 360 c. — ISBN 978-5-00101-752-
3. — TekcT : ANeKTPOHHBIN // DIEKTPOHHO-
oubmuoreuynass cucrema I[PR BOOKS :
[caiiT]. — URL:
http://www.iprbookshop.ru/12248.html

VYy4ebHoOe mocodue

2020

OBC «IPRbooks»




7 | Kapnos C.C., Hypues B.H.,
Tepenun B.1., 3aiinesa I'.C.

3amaun 1o 0O0mIeMy KypCcy OpraHH4YecKOi
XUMHUHM C peIIeHUusIMU s OakanaBpoB :
yauebnoe mocobue / C. C. Kapnos, B. H.
Hypues, B. . Tepenun, I'. C. 3aiiueBa. —
MockBa : JlaGoparopus 3HAHWH,
JlaGoparopus bazosbix 3nanmii, 2016. —
494 c. — ISBN 978-5-93208-200-3. —
Tekct : DBIEKTPOHHBIM // DIEKTPOHHO-
6ubmuoreynast cucrema IPR BOOKS :
[caifT]. — URL:
http://www.iprbookshop.ru/42296.html

VYy4ebHOe mocodue

2016

SOBC «IPRbooks»

8 Veremok FO.A.

Vereiok, FO. A. Jlekiuu o opraHnyeckomn
xumud. Yacte 2. XuMuUA YIIIEBOAOPOIOB.
AJIKaHEBI, aJIKCHBI, aIKUHEBI 1 queHsl / 0. A.
VYereiok. — Mocksa : Texnocdepa, 2016.
— 496 c¢. — ISBN 978-5-94836-467-4. —
Texkctr : 2MEKTPOHHBIH // DIEKTPOHHO-
ouOimoreynas cucrema IPR BOOKS
[caiiT]. — URL:
http://www.iprbookshop.ru/84684.html

YyebHoe mmocobdue

2016

SBC «IPRbooks»

9 Tepenun B.M., JluBaHioB
M.B., Jlupaunmora JLH.,
MarseeBa E.Jl., HBuenko
I1.B., Hugantses 1.0.

pen. 3edpuposa H.C.

[IpakTukym o opranudeckoi xumuu / B. U.
Tepenun, M. B. JIusannos, JI. U. JIuBanuosa
[v np.] ; mox penakmueit H. C. 3edupoBa. —
4-e u3n. — Mocksa : Jlaboparopusi 3HaHUH,
2020. — 569 c. — ISBN 978-5-00101-781-

3. — TeKcT : 3NeKTPOHHBIH // DAEKTPOHHO-
ouOimoreynas cucrtema IPR BOOKS
[caifT]. — URL:

http://www.iprbookshop.ru/88899.html

Yy4ebHOe mocodue

2020

SOBC «IPRbooks»

8.2. lonoiHMTEIbHAS JIMTEPATypPa




Tun (yueOHuK, yueOHOE

KoianuyecTBO B

HAY4YHOH
Ne nocooue, y4eoHO-
u/n ABTOpBI, COCTABUTEJIHN 3arnaBue (3aroJjioBoK) MeTOHUeCKOe ToCoBHe, I'ox n3nanus ounoaunorexe /
OpPAKTHKYM, 1p.) HaumenoBanmue
IbC
1 | JluBanmoB M.B., 3aiiueBa | Opranuyeckass XuMus. 3ajaqu 1o 0OOIIEMY VYuyebHoe mocobue 2015 3BC «IPRbooks»
I'C., JluBanmoBa JLU., | kypcy ¢ pemenusimu. B 2 wyactax. Y. :
I'ymoxkuna H.C., Bonecos | yaue6Hoe mocodue / M. B. JluBanuos, I'. C.
N.I'. mon pen. 3eduposa | 3aiiuesa, JI. Y. JluBanmosa [u ap.] ; mon
H.C. penakmueii H. C. 3edupoBa. — 2-¢ u3n. —
MockBa : BUHOM. JlaGoparopusi 3HaHUH,
2015. — 256 c. — ISBN 978-5-9963-2593-1
(u.), 978-5-9963-2494-1. — Tekcr
3NIEKTPOHHBIN // DNEeKTpOHHO-OMOIHOTeYHAS
cuctema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/88906.html
2 JluBanmmoB M.B., 3aiineBa | Oprannueckas Xumus. 3ajadd 1Mo o0memMy VYy4ebHOe mocodue 2015 SOBC «IPRbooks»
I.C., JluBanmoBa JLU., | kypcy ¢ pemenusmu. B 2 wgactax. Y.II :
I'ymoxuna H.C., bomecos | yauebnoe nmocodue / M. B. Jluanmos, I'. C.
WN.I. mon pen 3edupona | aiiuesa, JI. 1. JluBanmosa [u ap.] ; mon
H.C. penakumeit H. C. 3edupoBa. — 2-¢ uzn. —

Mocksa : BUHOM. JlaGoparopusi 3HaHUM,
2015. — 715 c. — ISBN 978-5-9963-2594-8
(u.Il), 978-5-9963-2494-1. — Tekcr
AJICKTPOHHBIN // DIEKTPOHHO-OMOIMOTEeYHAs
cuctreMa [PR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/88907.html




bynes A.C.

TeopeTnyeckne OCHOBBI ~ OpPraHUYECKOM

XUMUU : 33JayHUK 10 JUCHUIIMHAM
"Teoper. OCHOBBI Opras. XUMHH'",
"Mexanu3mbl oprad. peakumit", "Peaki.

crocoOHOCTh oprad. coeauHenui" / A. C.
byueB [u ap.]. - TT'Y. - Toapsarru : TIT'Y,
2014. - 79 c. : un. - bubmmorp.: c. 78. -
Crmcoxk cokp. u 0003H.: ¢. 77. - ISBN 978-5-
8259-0800-7 : 89-18.

VYy4ebHOe mocodue

2014

53




8.3. Ilepeuennr nmpodeccHoHANBHBIX 0a3 JAHHBIX M MHGOPMAIMOHHBIX CIPABOYHBIX

CHUCTEM

byTtnepoBckue cooOreHus [ DNeKTpoHHBIN pecypc] : MHOTOnpeaMeT. Hayd. kypH. / OO0
«HHOBallMOHHO-U3ATENBCKUM 1OM «byTIEepOBCKOE HacIeaue»». — INEKTPOH. KypHal. —
Kazanb : OOO «MHHOBAaIMOHHO-U3/IaTENIbCKUM 10M «byTiepoBckoe Hacaeaue»», 1999- .
Pexxum noctyna k xxypH.: http://butlerov.com/stat/reports/view.asp?lang=ru

XUMUS B UHTEPECAX YCTOMYMBOTO Pa3BUTHS [ DIIEKTPOHHBIN pecypc]| : MEKAyHap. HAayY.
xkypH. / Cubupckoe otaenenue PAH. — DnekTpoHn. xypHair. — HoBocubupck :
N3patensctBo CO PAH, 1999- . Pexxum nocryna K xKypH.
http://www.sibran.ru/journals/Hviur/

- WebofScience [ DneKTpoHHBIN pecypc]: MyIbTUIUCITUTIINHAPHAS pedepaTuBHas 6a3a
nanHbIx. — Philadelphia: ClarivateAnalitics, 2016 — Pexxum nocrymna:
apps.webofknowledge.com. — 3ari. ¢ sxpana. — f3. pyc., aHr.

- Scopus [DnekTpoHHBIH pecypc]: pedeparuBHas 6aza qanabix. — Netherlands: Elsevier,
2004 — Pexxum noctyna: scopus.com. — 3aril. ¢ 3KkpaHa. — 3. pyc., aHrL.

- Elibrary [DnexTpoHHbIi pecypc]: HaydHas 31eKTpoHHas 6nbianoTteka. — Mocksa: HOB,
2000. — Pexxum noctyna: elibrary.ru. — 3arin. ¢ skpana. — S3. pyc., aHrJI.

- SpringerLink [DnexkTpoHHbIi pecypc]: [6a3a gannbix]|. — Switzerland: SpringerNature,
1842. — Pexxum nocrtyna: link.springer.com. — 3ari. ¢ a3kpana. — f3. aHri.

- ScienceDirect [ DneKTpOHHBIN pecypc]: KOIIEKIHs 3JEKTPOHHBIX KHHUT

n3narenscTBa Elsevier. — Netherlands: Elsevier, 2018. — PexxuMm noctyna: sciencedirect.com.
—3ari. ¢ skpaHa. — SI3. aHri.

- OBC "Jlanp" (nmpaBa npunamiexatr OO0 «9bC JIAHby), norosop Ne 318 ot 22.04.2020
r. ¢ 07.05.2020 r. mo 06.05.2021 r., noroBop Ne 452 ot 02.06.2020 r. ¢ 28.07.20 r. o
27.07.2021 r. (mo ampecy http://www.e.lanbook.com) BkiIro4aeT B ce0s1 MOJTHOTEKCTOBBIC
DJIEKTPOHHBIC BEPCUU BCEX KHUT, BBIMIEIINX B H3AATEIBCTBE, & TAKKE KOJIICKIIUU
MOJIHOTEKCTOBBIX (DalyIoB Ipyrux M3naTeNbCTB. B 6a3e mpencTaBieHbl HE TOJIBKO yueOHbIE
U3JIaHUs, HO ¥ Hay4Has JUTepaTypa, a TAakKe CIIOBapH.

- 3BC " IPRbooks" (npaBa npunamiexxar OOO Kommnanus "Aii [Iu Ap Menua"), noroop
Ne 468 ot 04.06.2020 r. ¢ 01.08.2020 r. mo 01.08.2021 r. (1o anpecy
http://www.iprbookshop.ru )- cogepxut yueOHUKN U yueOHbIe Tocodus, MoHorpaduu,
MIPOU3BOJICTBEHHO-IPAKTHUECKHE, CIIPABOYHbBIE U3JaHMs, a TAKXKE JIEJIOBYIO JUTEpATypy IUIs
IPAKTUKYIOMKX crenuanuctos. B OBC BkiltoueHbl U31aHus 3a MOCIEIHUE S JIET 110
TYMaHUTapHbBIM, COLUAIBHBIM 1 SKOHOMHUYECKUM HayKaMm, [0 OCTaJIbHBIM OTPACIIIM 3HAHUS
- 3a mocyenuue 10 ner.

8.4. Ilepeuenb NpOrpaMMHOro odecrnevyeHust

Ne Hanmenopamie IO PexBH3HTHI Aorosopa
n/n (mara, HOMep, CPOK NeMCTBUA)
1 | Windows HoroBop Ne 690 or 19.05.2015r., cpok
JENCTBUS - OECCPOTHO
2 | Office Standart Horosop Ne 690 ot 19.05.2015r., cpok

nerictBus - 6eccpouno; Joroop Ne 727 ot
20.07.2016r., cpok neHcTBHS - 0ECCPOUHO
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http://butlerov.com/stat/reports/view.asp?lang=ru
http://www.sibran.ru/journals/Hviur/
http://e.lanbook.com/
http://www.iprbookshop.ru%C2%A0/

8.5. Onucanne MarepHaJbHO-TEXHHMYECKON 0a3bl, HEOOXOAMMOM /IS OCYIIeCTBJICHUS
o0pa3oBaTeIbHOI0 Mpolecca 1o JUCHUIINHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0OMHETOB, JIa00paTOPHii, MACTEPCKHUX H

Ne Ap. 00BbEKTOB JJIsl IPOBEACHHSA
N IlepeyeHb 0CHOBHOI'O 000PY10BAHMS
n/n | NpaKTU4ecKuX U Ja0OpaTOPHBIX 3aHATHH,
MOMeIEeHU JJIs1 CAMOCTOATEIbHOM
padoThl o0yyarommxcst (Homep ayIuTOPUM)
YyeOHast ayautopusi AJis1 mpoBeaeHus 3aHATUi | CTONBI YYeHHUUECKHUE TPEXMECTHBIC U
JICKIMOHHOTO TUMNa. YueOHasi ayAUTOpHsl 7S | ABYXMECTHbIE MOHOOJOKH, CTOJI
MPOBEICHUS 3aHATUA CEMUHAPCKOTO THIA. | IPEMoJaBaTeIbCKUM, CTY
VYyeOnass  ayauTopusi  AJs  KypCOBOIO | MperojaaBaTeilbcKui, kadeapa, 10cKa
MPOCKTUPOBaHUS  (BBIMOJHEHUS KYPCOBBIX | MEJIOBAs . SKpaH HaBECHOM, MPOEKTOP.,
1 | pabot). YueOHast ayauTOpus IJIs IPOBEICHUS | TIPOIIECCOP. MBIIIh KOMIIL., MTYJIbT.
TPYIIOBBIX u WHIUBUTyaJIbHBIX
KOHCYJIbTallMi. Y4eOHass ayauTopus IS
MIPOBEICHUS 3aHATUN TEKYIEro KOHTPOJsS U
MIPOMEXKYTOUYHOM aTTECTALIUH.
A-125
2 | YueOHas ayauTopusi Jisl TPOBEICHUS CTOJ1bl yYUEHHUYECKHE IBYXMECTHBIE
3aHITHIA JEKIIMOHHOTO THMA. YdeOHast (MOHOOJIOKH), CTOJI TPEI01aBaTeIbCKUH,
ayIUTOPUS AJIs IPOBEACHUS 3aHATUI CTYJI IPEMNOIaBATENbCKUH , TOCKA
CEeMHMHAPCKOTo THMa. Y4yeOHas ayAuTOpHs Ul | ayAuTopHas (MenoBast), Tabiuma
KYPCOBOTO MPOEKTUPOBAHUS (BBINOJTHEHUS Menpeneesa .
KYPCOBBIX paboT). YueOHas ayquTOpHs s
MIPOBEICHUS TPYNIOBBIX U UHANBUYAIBHBIX
KOHCYJIbTAIMi. YueOHast ayuTopus s
IIPOBE/ICHUS 3aHATHIM TEKYIIEro KOHTPOJIS U
IIPOMEKYTOUHOH aTTECTALUU.
A-215
3 HWJI "®yukuuoHanbHbie Jlocka MenoBasi, CTOJ IUCbMEHHBIN,CTOJIBI
reTEPOLUKINYECKUE COCTUHEHUS " n1abopaTopHbIE OCTPOBHBIE, MOJIKA TS
JlaGopatopusi OpraHu4ecKOil XUMHH. 1a00paTOPHBIX MPUHAICIKHOCTEH,
VYueOHast ayTuTOpHS AJIsI IPOBEACHUS pedpakromerp UPD 454 b2M, ctomsr
71a00paTOPHBIX PadoOT. nabopaTopHbIe, TYMOBI IS TIOCYABI U
A-203 PEaKTHBOB., MOWKA, BBITSHKHBIC ITKA]BI,
CTOJIBI MUCbMEHHBIE, KA s
PEaKTHBOB , MKad CYMUIBLHBIN JKPOC
4610, xonbonarpesatens 4120,
nepemMenrBaroniee yctpoictso 4610M,
ANEKTPOTUIUTKH, BeChl TabopaTtopHbie BK-
300, IMonsspumerp CM-3,Ta0ypeThl
nabopaTopHbIE , XUMHUYECKas MOoCya
Kommbrorepnsrii kinacc. YueOnas aynuropust | CTonbl ydeHUUECKHE, CTOI
JUTSL IPOBEJICHUSI 3aHATUN JIEKIIMOHHOTO TUTA. | IPENOIaBaTeNbCKUM, CTYJIbsl YUEHUUECKHE,
VYueOHas ayTuTOpHs AJIsI IPOBEACHUS nocka aynutopHas (mapkepnas), [TK ¢
4 3aHATUI CEMUHAPCKOTO THMA. YueOHas BBIXOJIOM B ceTb MIHTEepHET

ayAUTOPHS AJIS IPOBEICHHS JTaOOPAaTOPHBIX
pabot. YuebHast ayIuTOpus sl KypCOBOTO
IPOEKTUPOBAHUS (BBIITOTHEHUS KYPCOBBIX

pabot). YueOHast ayAuTOpHs JUIsl TPOBEACHUS




n/n

HaumeHoBaHue 000PYyI0BAHHBIX Y4EOHBIX
Ka0MHeTOB, 1a0opaTopuii, MACTEPCKUX U
Ap. 00bEKTOB /ISl MPOBEAeHUSA
NPaKTHYeCKUX U JJa00PaTOPHBIX 3aHATHIA,
NoMeleHuH JJISI CAMOCTOSITEILHOM
padoThl 00y4yaromuxcs (HoMep ayAuTOPHH)

Ilepeyenb 0CHOBHOTO 000pyAOBaHHS

TPYNIOBBIX U UHIUBUAYATbHBIX
KOHCYJIbTaIMi YueOHas aynuTopus is
MPOBEJICHUS 3aHATUIN TEKYIIEro KOHTPOJISA U
IIPOMEKYTOUYHOM aTTECTALlUH.

VIJIK-812

[Tomerenne s CaMOCTOSITEIBHONW PaOOTHI
CTYJICHTOB.
I'-401

Croun yueHn4eckui - 26 mir., ¢ty - 26 mr.,
koM  Cronbpl  y4eHUYECKHUE,  CTYJbs
yuennueckue, I[IK ¢ BBIXOJOM B cCeTh
HNuTtepner.
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