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

51.0.10.02

(uHOekc OucyuniuHoi)

PABOYASA ITPOI'PAMMA JIUCHUIIJIMHBI

Opranuyeckasi XMMHsSI 1 OCHOBBI OPTaHMYECKOT0 CHHTE3a 2

(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 4

®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 XUMUN

(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 TO3UIUU COBPEMEHHOW TEOpUU CTPOEHUS XUMHUYECKHUX
coenuHeHuil. ChopMUpOBaTh OCHOBHBIE YMEHUS M HABBIKHU B 00JIACTH OPraHUYECKOT0 CUHTE3A.

2. Mecto nucuumiauHbl B cTpykrype OITIOITI BO

EI/ICHI/IHHI/IHH N TpaKTUKH, Ha OCBOCHHH KOTOPBIX 6a31/1pyeTC51 JaHHass JUCLHMIIIMHA:
((HeOpI‘aHI/I‘IeCKa}I XUMUA U XUMHUA 3JICMCHTOB, «BrIcmas MaTeMaTI/IKa»,))OpI‘aHI/I‘-IGCKaH XUMUA U
OCHOBBI OpraHN4Y€CKOro CMHTE3a — 1».

JIMCUIUIUIMHBL ¥ TIPAKTHKH, JJI1 KOTOPHIX OCBOCHUE JTAHHOW JUCIHILIMHBI HEOOXOIMMO Kak
npenuiecTByromee: «AHaIUTHYeCKas XUMHs», «buoxmmus KieTkw», «MeIuUuHCKas XUMUSI»,
«XUMHUS  TETepOLMKINYECKUX  coeluHeHHi», «[Ipou3BoicTBeHHass  TpakTuka  (HAay4yHO-
uccienoBarenbckas pabdota)», «lloaroroBka Kk mpoueaype 3alluTbl U 3alllUTa BBITYCKHOM
KB (PHUKAITMOHHON paboOTH».

3. Ilnanupyemble pe3yJibTaThl 00y4eHH s

dopmMupyemMbie 1
pMupy HNuaukaTopbl 10CTHKEHUSA

KOHTPOJIMpYyeMble N ILnanupyemMsble pe3y/ibTaThl
POMpY KOMIIeTeHI il Py pesy
KOMIIETeHIH U o0y4eHHs
(Ko 1 HAMMEHOBAHUE)
(Ko ¥ HAaUMEHOBAHME)

YK-3. Cnocoben VK-3.1. Omnpenensier | 3HaTh: CTPATETUIO COTPYTHUYECTBA
OCYILIECTBIIATh CBOI0O pOJb B COIMAJIBHOM | B KOMaHAHOH padote
COLIMAJIBHOE B3aUMOJICHCTBUU 1 | YMeTh: OLEHUTH CBOU
B3aUMOJICICTBUE U KOMaHJIHOW paboTe, UCXOJS | BO3MOXXHOCTH U OIPEICIIUTH CBOIO
pealn30BbIBAaTh CBOIO u3 CTPaTEruy | poiib B KOMaHAHOU paboTe
pOJIb B KOMaHE COTpyAHHYECTBA s | BrageTs: yMeHHEM

JIOCTHIKEHHS TIOCTABJICHHOM | OpraHW30BbIBATH COTPYJAHHYECTBO

e

VK-3.3. Anamusupyer | 3HaTh: OCHOBHBIE CTIOCOOBI
BO3MOXXHbIE  TIOCJIEICTBUS | KOMaHTHOM KOMMYHHKAIUH JIJIs

JIMYHBIX IeuCcTBUI B | pelLlIeHus 3a1a4
COITHAJIbHOM po¢eCCHOHATBHON JeATETHHOCTH.
B3aHMOJEHCTBUH 1 | YMeTh: aHaIU3UpOBaTh

KOMaH,Z[HOI\/'I pa60Te, n C | BOBMOXHBIC TOCJICACTBUS JINYHBIX
YYETOM 3TOr0 CTPOHT | NEUCTBUU

IIPOSYKTUBHOE Bnaners: ymeHueM BBIXOIUTH U3
B3aMMOJICHCTBUC B | KOH(JIMKTHBIX CUTYaIHi
KOJUIEKTHBE

VK-34. 3HaTh: CYIIHOCTh U IIETb
OcymectBiser OoOMEeH | MPOBOUMON COBMECTHOM paboThI
uHpopManyel, 3HaHUAMU U | YMEThb: OLCHUTh U MPHHATH UICH
OIIBITOM c YJICHaMU | JPYTUX YJIE€HOB KOMaH/bl

KOMaH/Ibl; OLCHUBACT UJACH | BraneTh: mpueMamu oOMeHa
APYIMX YJIE€HOB KOMAaHJbI | nH(pOpMaIel, 3SHAHUAMHA




dopmMupyembie U
KOHTpOJIUpYyeMble
KOMMEeTEeHIUH
(Ko 1 HAMMEHOBAHUE)

NHauKaTopsl 10CTHIKEHUS
KOMIIeTeHIN I
(Ko ¥ HAMMEHOBAHUE)

[Lnanupyemble pe3yJibTaThI
o0yueHust

TUTST OCTHIKEHHUS
MOCTaBJICHHOU LIEIIN

OIBITOM C APYTUMU YJICHAMU
KOMAaHbI

YK-3.5. ColGmromaet HOpMbI
Y YCTaHOBJICHHBIE TIPaBUIIA
KOMaHJIHOW pabOThI; HECET
JMYHYIO OTBETCTBEHHOCTD 32
pe3yiabTar

3HaTh: HOPMBI U MPABUIIA
MOBEJICHHUSI KOMaHIHOW PabOThI

YMeTh: B34Th JINYHYIO
OTBETCTBEHHOCTb JJAXKE 3a
OTPULIATEIILHBIE PE3yJIbTaT

Bnagets: onbiToM paboThl B
KOMaHIe

OIIK-1 Cnocoben
aHAJTM3UPOBATH H
WHTEPIPETUPOBATH
PE3YIbTATHI
XUMHYECKUX
IKCIIEPUMECHTOB,
HAOJIOCHUNA U
U3MEpPEHUI

OIIK-1.1.
Cucremarusupyer u
aHAIM3UPYEeT  PE3yJbTaThl
XUMHUYCCKUX
HKCIIEPUMEHTOB,

HaOII0IeHUH, M3MEpEHUH, a
TaK)Xe pe3yNbTaThl PacueToB
CBOMCTB BEIIIECTB n
MaTepuasoB

3HATh: OCHOBHEIE CITOCOOBI
aHaJIM3a W UHTEPIIPETAIINN
PE3yJIbTaTOB XUMHUYECKUX
U3MEPEHUN

YMeTh: CHCTEeMaTU3UPOBATh U
aHAJIM3UPOBATH PE3YIIBTATHI
XUMHUYCCKUX 3KCH€pI/IMeHTOB,
HaOII0ICHUH, U3MEPEHUH, a TaK)Ke
PE3yJIbTaThl PACUCTOB CBOWCTB
BCIICCTB U MaTepI/Ia.HOB

Bnanets: MeTogamu o0paboTKu 1
aHalM3a pe3yabTaToB
COOCTBEHHBIX 3KCIIEPUMEHTOB,
HaOII0ICHUH, U3MEPEHUH, a TaK¥Ke
pE3yNbTaThl PACUETOB CBOWCTB
BEIIECTB U MaTEPHUAJIOB

OIIK-1.2. Ilpennaraer
UHTEPIPETALUIO
pE3yNbTaTOB  COOCTBEHHBIX
AKCIIEPUMEHTOB U PACUYCTHO-
TEeOpeTHYeckux  pabor ¢
HUCITIOJIB30BaHUEM
TEOPETHYECKHIX
TPAaAULMOHHBIX U
pasacisioB XUMUU

OCHOB
HOBBIX

3HaTh: TECOPECTUUCCKHUE OCHOBBI
TPAAUIUOHHBIX U HOBLIX pa3aciioB
XUMHHU

YMeTb: BEIOUPATH TOIXOISIIHE
MECTOABI CHHTC3a U aHaJIn3a,
nucxoada nu3 MOCTaBJICHHOU 3aa4u u
HMMEIOIIEeToCs: 000pyI0BaHUS

Bnagers: cmocobamu
HHTEPIPETAINN PE3YIHTATOB
HKCICPUMEHTOB C UCIOJIb30BAHUEM
TEOPETUYCCKHX OCHOB
TPaIUIIHOHHBIX U HOBBIX Pa3/ICc/iOB
XUMUHN

OIIK-1.3. ®opmynupyer
3aKJIFOYEHUS U BBIBOJIBI 110
pe3ysibTaTaM aHalin3a
TUTEPATypPHBIX JAHHBIX,
COOCTBEHHBIX
IKCIIEPUMECHTAITLHBIX U
pacueTHO-TEOPETUIECCKIX

3HaTh: TEOPUIO U UCTOPHIO
paccMaTpuBaeMoro oObeKTa
UCCIIEI0BaHMS

VYMetb: hopMyIHpOBaTh
3aKJIFOUEHHS ¥ BBIBOBI 110
pe3ysbTaTaM aHalu3a
JUTEPATyPHBIX TaHHBIX,




dopmMupyembie U
KOHTpOJIUpYyeMble
KOMMEeTEeHIUH
(Ko 1 HAMMEHOBAHUE)

NHauKaTopsl 10CTHIKEHUS
KOMIIeTeHIN I
(Ko ¥ HAMMEHOBAHUE)

[Lnanupyemble pe3yJibTaThI
o0yueHust

paboT XUMHUYECKON
HaITpaBJICHHOCTU

COOCTBEHHBIX IKCNIEPUMEHTAIBHBIX
U pacuyeTHO-TEOPETHUECKUX paboT
XUMHUYECKOH HANPaBIEHHOCTH

Brnanets: MeTomamu 00paboTKH
PE3yNIbTaTOB XUMUYECKUX
AKCIIEPUMEHTOB, HaOIIOICHUN U
U3MEPEHUN

OIIK-2 Cnocoben
MIPOBOJIUTH C
COOJII0ICHHEM HOPM
TEXHUKU 0€30I1aCHOCTH
XHUMHYCSCKHI
HKCIIEPUMEHT, BKITIOUas
CHUHTE3, aHAJIN3,
H3y4eHHUE CTPYKTYPHI U
CBOMCTB BEIIECTB U
MaTepHasos,
HCCIICIOBAHUE
MIPOLIECCOB C UX
ydacTuem

OIIK-2.1. PaGoraeT ¢
XHMHYECKUMH BEIIECTBAMHU
¢ co0JII0IeHuEM HOPM
TEXHUKU 0€30I1aCHOCTH

3HaTh: OIlTacHBIE CBOMCTBA
XUMHUYECKHUX BEIIECTB U MIpaBuja
6e3omacHoii paboThI ¢ UX
y4acTueMm;

VYMeTh: 00panarsCst ¢ BpeAHBIMU
BEIIECTBAMH C COOJIIOJICHUEM HOPM
TEXHUKH 0€30MaCHOCTH

Biagers: ommsIToM cCOOCTBEHHON
3allIUTHI OT BpGI[HOFO BO3,Z[€I>'ICTBI/I$I
MIPUMEHSIEMBIX OITACHBIX CPEJT

OIIK-2.2. IIpoBoaut
CUHTE3 BEIECTB u
MaTepHaJioB pa3Hou

MPUPOJIBI C UCIIOJIB30BAHUEM
HMEIOIUXCA METOIUK

3HAaTh: OCHOBHbBIE METO/IbI
1a00paTOPHOTO CHHTE3a
IPEJCTaBUTENIEN Pa3IMUHBIX
KJIACCOB OPraHMYECKUX
COCIMHEHU I

YMeTh: OCYIIECTBIATh
71a00paTOPHBIMH METOJJAMU CUHTE3
MIPEACTABUTENEH Pa3IMUHbIX
KJIACCOB OPTraHUYECKH COCAMHECHUN

BrnaneTs: OCHOBHBIMU HaBBIKAMU
paboThI B 1abopaTopuu
OpPraHMYeCKOro CHHTE3a, BKITIOYast
paboTy co crienruaIn3upOBaHHBIM
npubopamu (POTOPHBIA
UCTIapUTEIIh, MATHUTHAS MEIIAJIKa
C MOJIOTPEBOM, BaKyyMHasl
TEXHHUKA U JIp.)

OIIK-2.3. IIpoBogut
CTaH,Z[apTHbIe onepaulfm JUTA
OHpe,Zle.HGHI/I}I XUMHUYECCKOI'0O U
(ha30BOro cocraBa BEIIECTB U
MaTepuaioB Ha UX OCHOBE

3HaTh: CTAaHJAPTHBIC OTICPAIIMH JIJISt

ONpEeACNeHUs]  XMUMHUYECKOTO U
¢dazoBoro cocraBa BEHIECTB W
MaTEpHaJIOB HAa UX OCHOBE

YMeTb: BBIOpaTh  ONTUMAJBHBIN

BapUaHT CTaHJAPTHBIX OIEPaIHii
JUISL ONIPEICTICHUS] XUMHYECKOTO U
¢dazoBoro cocraBa BEHIECTB W
MaTepualioB Ha UX OCHOBE

Brnanets: ombITOM  TIpOBEICHHS
CTaHIAPTHBIX orepauui TS




dopmMupyembie U

NHauKaTopsl 10CTHIKEHUS

KOHTPOJIUpYeMble . [Lnanupyemble pe3yJibTaThI
POJHpY KOMIeTeH Ui Py pesy
KOMMEeTEeHIUH o0ydyeHUs
(Ko ¥ HAMMEHOBAHUE)
(Ko 1 HAMMEHOBAHUE)
ONIpENIeJICHUs]  XUMHYECKOTO |

¢dazoBoro cocraBa BEHIECTB W
MaTepuaioB Ha UX OCHOBE

OIIK-2.4. IIpoBoaut
HCCJIEIOBAHUS CBOWCTB
BEILIECTB U MATEPUAJIOB C
HCIIOJIb30BAHUEM CEPUIMHOTO
HAYYHOTO 000PYAOBaHUS

3HaTh: CEpUIIHOE HAyYHOE
o0opynoBaHuE sl UCCIEAOBAHUS
CBOWCTB BEILIECTB U MAaTEPHUAJIOB

VYMeTb: BEIOpaTh ONTUMATbHBIN
BAPUAHT UCIIOIb30BAHUS
CEpUHHOr0 HAYYHOTO
000pyI0BaHUS JIJIsl UCCIIEOBAHUS
CBOMCTB BEILECTB U MATEPUATIOB

Bnagets: onbitoM paboTh
HCCIICIOBAHUS CBOﬁCTB BCIICCTB U
MaTEepUajoB C UCTIOIb30BaHUEM
CEpUHHOr0 HAYYHOTO

obopynoBaHus
OIIK-3 Cnocoben OIIK-3.1. Ilpumensier | 3HaTh: TEOPETUYECKHUE u
MPUMEHSITh PaCU€THO- TEOPETUYECKHE U | MOJIySMIIUPUYECKUE MOJENH IS
TCOPCTUYCCKUC MCTO/IbL MOJIYSMITUPUYCCKHUEC MOJCIIHN | PCIICHUNU 3aa4 XUMHUYECKOU
JUIS U3YYEeHHS CBOMCTB npu pelieHnn 3aJa4 | HaNpaBJICHHOCTU
BEIIECTB U MPOLIECCOB C | XUMUYECKOM YMeTh: BBIOpaTh ONTUMAILHYIO
UX y4acCTUEM C HaIpaBJIEHHOCTH TEOPETUUECKYIO UITH

HCITOJIb30BaHUEM
COBPEMEHHOM
BBIUHMCIIMTEILHOM
TEXHUKHU

MOJIYMIIUPUYECKYI0O MOJEIH IS
pelIeHNH TOCTaBICHHON 3a/1auu

Bnagets: onbiTOM mpUMEHEHUs
KaKOH-JIMOO TEOPETUUCCKON TN
MOJY3MIIMPUYECKON MOAETHU

OIIK-3.2. Ucnonb3yeT
CTaHJIapTHOE MPOTrpaMMHOE
o0ecrieyeHre Ipu peIeHun
3a71a4 XUMHAYECKOU
HaIpaBJIEHHOCTH

3HAaTh: CTaHIAPTHOE MPOTPAMMHOE
oOecrieyeHre sl PemeHHs 3a/1a9
XUMHYECKON HApPaBICHHOCTH

YMeTb: HCIOJIB30BaTh
CTaH/IapTHOE MPOrpaMMHOE
o0ecrieyeHre py pelIeHu  3a/1au
XMMHYECKON HAIPaBICHHOCTH

Bnaners: OCHOBHBIM
WHCTPYMEHTapHeM pacyeTHO-
TEOPETUYECKUX U PACUETHO-
AHATMTUYECKUX METOJIOB JJIS
peLIEHHUS 3a/1a4 XUMHYECKON
HaIpaBJIECHHOCTH

OIIK-5 Cniocoben
HCIIOJIb30BATh

CYIIIECTBYIOIINE

OIIK-5.1. Ucnonszyer
COBPEMEHHBIE IT-

TEXHOJIOTHM TIpu  cOope,

3HaTh: OCHOBHBIE IPOTrPAMMHBIE
OPOAYKTHl U MpoecCHOHAbHBIC
(xumuveckue) 6a3bl TaHHBIX.




dopmMupyembie U

NHauKaTopsl 10CTHIKEHUS

KOHTpOJIUpYyeMble . [Inanupyemble pe3ybTaThl
Konld)neTepHyunn KOMIICTCHITHH pyoﬁyqeﬂpnﬂy
(Ko7 ¥ HAUMEHOBAHHE) (Ko ¥ HAMMEHOBAHUE)

MporpaMMHBIE aHanuse,  oOpaboTke U | YMETh: HCIIOJTh30BaTh
MPOYKTHI MIpPEICTaBICHUH MPOrpaMMHBIE TPOIYKTHI u
nH(popMannoHHbie 0a3pl | UHOOPMAIIUM XUMHUYECKOTO | Tpo(ecCHOHANbHBIE (XUMHUYECKHE)
TAHHBIX JUIS] pEIICHUS npodus 0a3pl  JAHHBIX U1  pEUICHHS
3a1a4 npodeCCHOHATIBHBIX 3a1au.
npodecCuoHATBHON Bnaners:  coBpemennbiMu  IT-
NEeSITEIbHOCTH C y4ETOM TEXHOJIOTUSIMU npu coope,
OCHOBHBIX TPEOOBaHUI aHaJu3e, o0paboTke u
nH(pOpPMaITMOHHOMN MIPEACTABICHUH uHbopMaIuu
0e30nacHOCTH XHUMHAYECKOT0 podus

OIIK-5.2. Cobmromaer
HOPMBI HHPOPMAITMOHHOM
0€301MacHOCTH B
npodeccroHanbHOI
JeSTEeTbHOCTH

3HaTh: MpaBUjIa UCIOJIb30BaHUS
MaTepUajoB U3 JTUTEPATYPHBIX
HMCTOYHHKAX

yMeTBZ CaMOCTOSTCIIBHO MBICIIUTH
M U3JIaraTh COOCTBEHHEIC BHIBOIBI
Y 3aKJIFOYEHUS T10 MaTepranam
HCCIICIOBAHNH

Bnaners: oCHOBHBIMU
TpeGoBaHUAMHU MH(DOPMAITIOHHON
0e30MmacHOCTH

OIIK-6 Cnocoben
MIPENICTABIISTh
pe3yJbTaThl CBOEH
paboTHI B yCTHOU U
MUCEMEHHOU popme B
COOTBETCTBHH C
HOpMaMHU U MpaBUjIaMH,
MIPUHSITHIMU B
po¢eCCHOHATBHOM
COOOIIIECTBE

OIIK-6.1.
IIpencrasnsier  pe3ysbTaThI
paboThl B BHUJE OTYETa IO
craHgaptHod  ¢Qopme Ha
PYCCKOM SI3BIKE

3HaTh: OCHOBHBIC TPEOOBAHMSI,
npeabsBIIsieMble K 0)OPMIICHUIO
Pe3yJIbTaTOB HAYYIHO-
HCCIIE0BATEIIbCKUX padoT

VYMeETh: UeTKO nU3narathb TEKCT
OTYETOB, UCIIOJIB30BaTh PEAAKTOPHI
XUMHUYECKUX U MaTEMaTHUECKUX

bopmysr

Bragers: ombiToM odopMmiteHHsI
pedepaToB ¥ OTYETOB IO
pe3yiapTaTtaM Hay4qHbIX
UCCIICIOBaHHIT; HABBIKAMH PaOOThI
B pCAaKTOpax XUMHYCCKUX

bopmysr

OIIK-6-2.
[Ipencrasnsier HHPOPMALIUIO
XUMHUYECKOTO COJIEPKaHUs C

y4eTOM TpeboBaHU
o6ubnuorpaduueckon
KYJIbTYpBI

3HaTh: paBuia opopMICHUS
O6ubnuorpaduyecKnx CCbUIOK U
CIIMCKA UCIIOIb3YEMOM
JUTEpaTyphl

YMeTh: IpeacTaBiIsATh
MH(pOPMAITUIO XUMHYECKOTO
coJiepKaHusI C y4eTOM TpeOOBaHUMA
o6ubnuorpaduyeckoit KyabTypbl

Bnanets: TpeboBanMIMU
OonbmorpaduIecKoi KyJIbTypbl




dopmMupyembie U

NHauKaTopsl 10CTHIKEHUS

KOHTpOJIUpYyeMble . [Inanupyemble pe3ybTaThl
POJHpY KOMIeTeHI Ui Py pesy
KOMMEeTEeHIUH o0ydyeHUs
(Ko ¥ HAMMEHOBAHUE)
(Ko 1 HAMMEHOBAHUE)

OIIK-6.3. 3HaTh: IpaBuia Mo 0hOPMICHUIO
[IpeacraBnsier  pe3yNbTaThl | TE3UCOB JIOKJIAI0B
paboTbl B BHJE TE3UCOB | YMETh: MPEJACTABIIATh PE3yIbTAThI
JOKJIaJJa Ha PYCCKOM M | SKCIIEPUMEHTOB B YCTHOU (opme,
AHTJIMHACKOM SI3BIKE B | a TaKXKe B MUCbMEHHOU (opme, B

COOTBETCTBHH C HOPMaMH M
[paBUIaMH, TPHUHATBIMH B
XUMHUYECKOM COOOILECTBE

TOM YMCJIE€ B BUJIE TE3UCOB U
craren

BJIa,Z[GTBI OCHOBHBIMH HaBbIKaMH
YCTHOI'O 1 MUCBbMEHHOI'O
MNpEaACTaBJIICHUA PC3YJIbTATOB
HaYy4YHO-UCCJIICAOBATCIIbCKUX pa60T
XHUMHYSCKOHU HaIpaBJICHHOCTH

OIIK-6.4. l'otoBur
IIpE3EHTAllMI0 [0  TEME
paboThl W TIPEACTABIISICT €€
Ha PYCCKOM H aHIVIMICKOM
SI3BIKAX

3HaTh: NpOrpamMmsl 110
COCTABJICHUIO IIPE3CHTALUN

YMeTh: IpeacTaBiiTh pe3yabTaThl
HAYYHBIX UCCIEAOBAHUN B BUJIE
Mpe3eHTalki, TPaBUILHO

o opMIIATH Mpe3eHTAIIMOHHBIH
MaTepuan

Bnaners: aHTIIHICKUM SI3BIKOM B
00BbeMe, TO3BOJIAIONIEM
Hpe,Z[CTaBJIHTB p€3yHBTaTBI
AKCIICPUMEHTOB B BHIC TE3UCOB U
MPE3CHTAIMK Ha aHTJTUHCKOM
SI3BIKE




4. CTpyKTYypa U coJepkaHue TUCUHUIIIMHBI

DopMBbI TEKYLLET0

. KOHTPOJIA
Bun HauMeHnoBanue TeM 3aHATHI Oo0nem,
Mopnyas (pa3aeon) . . Cemectp Baaabl | UHTepaKkTHB, 4. (HaMMeHOBaHHe
y4eOHoi1 padoThI (yueOHoO¥ padoThI) q.
OIIeHOYHOI0
cpeacTBa)
Monayns 1. Jlex 1 KapOGonunbHabie coequHenus. Yacts 2. 4 2 - - -
IIp 1 KapOGonunbHabie coequHenus. Yacts 2. 4 2 - - -
JIa0 1 [TonyyeHune UKIIOreKCaHOHA 4 6 - - -
Cp N3yuyeHune NeKIMOHHOIO MaTepraia u 4 6 - - -
OpPUTHHAIILHOM JIUTEPATYPHI.
IToaroroBka K 3K3amMeHy
Jlek 2 KapOGonunbHabie coequHenus. Yacts 3. 4 2 - - -
IIp 2 KapOGonunbabie coequaenus. Yacts 3. 4 2 - - -
JIa6 2 [Tonyuenue oxcuma arneroeHoHa 4 6 10 - KoHnTtposbHas paboTa)
1
Cp N3ydeHue neKImoHHOro MaTepuaia u 4 6 - - -

OpUTMHAJILHOM JINTEPATypPHI.
[ToaroroBka Kk sK3aMeHy




DopMBbI TEKYLLET0

. KOHTPOJIA
Bun HauMeHnoBanue TeM 3aHATHI Oo0nem,
Mopnyas (pa3aen) . . Cemectp Baaabl | UHTEpaKkTHB, 4.| (HaMMeHOBaHHe
y4eOHoi1 padoThI (yueOHo¥ padoThI) q.
OIIeHOYHOI0
cpeacTBa)

Jlek 3 KapOGoHOBBIE KHCIIOTHI B X 4 2 - - -
npousBojHble. YacTs 1.

IIp 3 KapOoHOBBIE KHCIIOTHI B X 4 2 - - -
npousBojHble. YacTs 1.

JIa6 3 [Tonyuenne 6€H30HHOIN KUCTOTHI 4 6 - - -

Cp N3ydeHue neKImoHHOro MaTepuaia u 4 6 - - -
OpUTMHAJILHOM JINTEPATypPHI.
[ToaroroBka Kk sK3aMeHy

Jlek 4 KapOGoHOBBIE KMCITOTHI B X 4 2 - - -
pou3BoJHbIE. YacTs 2.

IIp 4 KapOGoHOBBIE KMCITOTHI B X 4 2 - - -
pou3BoHbIE. YacTs 2.

JIa6 4 [Tonyuenue stundopmuara 4 6 - - -

Cp N3ydeHue neKImoHHOro MaTepuaia u 4 6 - - -
OpUTMHAJILHOM JINTEPATypPHI.
IToaroroBka K sK3aMeHy

Jlex 5 KapOoHOBbIE KHCIOTHI M UX 4 2 - - -

npousBoAHbIe. YacTh 3.




DopMBbI TEKYLLET0

. KOHTPOJIA
Bun HauMeHnoBanue TeM 3aHATHI Oo0nem,
Mopnyas (pa3aen) . . Cemectp Baaabl | UHTEpaKkTHB, 4.| (HaMMeHOBaHHe
y4eOHoi1 padoThI (yueOHo¥ padoThI) q.
OLICHOYHOI'0
cpeacTBa)

IIp 5 KapOGoHOBBIE KMCITOTHI B X 4 2 - - -
npou3BoHbIe. YacTs 3.

JIa0 5 [Tonyuenune 3-i1010CH30MHON KUCTOTHI 4 6 - - -

Cp N3ydeHue neKImoHHOro MaTepuaia u 4 6 - - -
OpUTMHAJILHOM JINTEPATypPHI.
[ToaroroBka Kk sK3aMeHy

Jlex 6 KapOoHOBbIE KHCIOTHI U UX 4 2 - - -
npousBoAHbIe. YacTsb 4.

Ilp 6 KapOoHOBbIE KHCIOTHI M UX 4 2 - - -
npousBoaHbIe. YacTs 4.

JIa6 6 [Tonyuenue 6eH3amuia 4 6 10 - KonTponpHas padbora)

2

Cp N3yuyeHne NeKIMOHHOIO MaTepraia u 4 6 - - -
OpPUTMHAIILHOW JIUTEPATYPBHI.
IToaroroBka K 3K3aMeHy

Jlex 7 Amunbl. CriocoObI TOTYYECHUS U 4 2 - - -
XuMH4eckue cporctna. Yacts 1.

IIp 7 Amunbl. CriocoObI TOTYYECHUS U 4 2 - - -

XUMHYECKHe cBoucTBa. HacTh 1.




DopMBbI TEKYLLET0

. KOHTPOJIA
Bun HauMeHnoBanue TeM 3aHATHI Oo0nem,
Mopnyas (pa3aen) . . Cemectp Baaabl | UHTEpaKkTHB, 4.| (HaMMeHOBaHHe
y4eOHoi1 padoThI (yueOHo¥ padoThI) q.
OIIeHOYHOI0
cpeacTBa)
JIa6 7 [Tonyuenue ocHoBanus [udda 4 6 10 - KontponbHas padota
3
Cp N3ydeHue neKimoHHOro Marepuaina u 4 6 - - -
OpUTMHAJILHOM JINTEPATypPHI.
IToaroroBka K sK3aMeHy
Jlek 8 Amunbl. CriocoObI TOTYYECHUS U 4 2 - - -
XUMHUYECKHE cBoWcTBa. YacTs 2.
IIp 8 Amunbl. CriocoObI TOTYYECHUS U 4 2 - - -
XUMUYECKHE cBoWcTBa. YacTs 2.
JIa6 8 [Tonyuenune n-6poMaHuINHA 4 6 40 - Konnoxksuym
Cp N3ydeHue neKImoHHOro MaTepuana u 4 6 - - -
OpUTMHAJILHOM JINTEPATyPHI.
[ToaroroBka Kk sK3aMeHy
JIex 9 Hutpocoenunenus. 4 2 - - -
IIp 9 Hutpocoenunenus. 4 2 - - -
JIa6 9 [Tonyyenune HuTpOoMeTaHa 4 6 - - -




DopMBbI TEKYLLET0

. KOHTPOJIA
Bun HauMeHnoBanue TeM 3aHATHI Oo0nem,
Mopnyas (pa3aen) . . Cemectp Baaabl | UHTEpaKkTHB, 4.| (HaMMeHOBaHHe
y4eOHoi1 padoThI (yueOHo¥ padoThI) q.
OLICHOYHOI 0
cpeacTBa)
Cp N3ydeHue neKImoHHOro MaTepuana u 4 6 - - -
OpUTMHAJILHOM JINTEPATypPHI.
IToaroroBka K AK3aMeHY
JIex 10 A3unel. 4 2 - - -
IIp 10 A3unel. 4 2 - - -
JIa6 10 [Tonmy4yenue >TUI0BOTO 3pUpa 4 6 10 - KonrtponsHas pabora
a3UJ0YKCYCHOM KHUCIIOTHI 4
Cp N3yuyeHune NeKIHOHHOIO MaTepraia u 4 6 - - -
OpWUTHMHAJIBLHOM JINTEPATypPHI.
IToaroroBka K 3K3amMeHy
Jlex 11 Xumus quazocoequuenuii. Yactes 1. 4 2 - - -
IIp 11 Xumus quazocoequuennii. Yacts 1. 4 2 - - -
JIa0 11 [Tonyuyenue fionbeH3oma 4 6 - - -
Cp N3ydeHue neKImoHHOro MaTepuana u 4 6 - - -

OpUTMHAJILHOM JINTEPATypPHI.
[ToaroroBka Kk sK3aMeHy




DopMBbI TEKYLLET0

Bun HauMeHnoBanue TeM 3aHATHI Oo0nem, KOHTpO.IA
Mopnyas (pa3aen) . . Cemectp Baaabl | UHTEpaKkTHB, 4.| (HaMMeHOBaHHe
y4eOHoi1 padoThI (yueOHo¥ padoThI) q.
OIIeHOYHOI0
cpeacTBa)

Jlex 12 Xumus quazocoequHeHnii. Yacts 2. 4 2 - - -

Ip 12 Xumus quazocoequHeHuii. Yacts 2. 4 2 - - -

JIa6 12 [Tonyuenne meTuIOopanka 4 6 - - -

Cp N3yuyeHune NeKIMOHHOIO MaTepraia u 4 6 - - -
OpPUTHHAIILHOU JTUTEPATYpPHI.
IToaroroBka K 3K3amMeHy

Jlek 13 Cepa- u docdopcoaepkarnime 4 2 - - -
opranuueckue coequHeHus. O630pHast
JEKLHS.

Ip 13 Cepa- u docdopcoaepxkarnime 4 2 - - -
opranuueckue coequHeHus. O63opHast
JEKLHS.

JIa0 13 [Tonyuenue oauma 4 6 - - -
MeTunTpudeHmndochoHus

Cp N3ydeHue neKImoHHOro MaTepuana u 4 6 - - -
OpUTMHAJILHOM JINTEPATypPHI.
IToaroroBka K PK3aMeHY

Jlek 14 [TannaguiikaTanu3upyemMble peakinu 4 2 - - -

obpazoBanus C-C cBsi3eil.




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 14 [Tannaguiikatanu3upyemMble peakinu 4 2 - - -
obpazoBanus C-C cBsizeil.
JIa6 14 [Tonyuenue Tonana 4 6 10 - KoHnTtposbHas paboTa)
5
Cp N3ydeHue neKImoHHOro MaTepuaia u 4 6 - - -
OpUTMHAJILHOM JINTEPATypPHI.
[ToaroroBka Kk sK3aMeHy
Jlek 15 BBenenne B Xxumuto 4 2 - - -
reTepOLUKINYECKUX COEAUHEHNH.
Yacrs 1.
IIp 15 Bsenenue B Xumuto 4 2 - - -
reTepOLUKINYECKUX COEAUHEHUH.
YacTs 1.
Jlab 15 [Tonyyenue 2-aMHHO-5-0pOMIUpPUIHHA 4 6 - - -
Cp N3yuyeHune NeKIMOHHOIO MaTepraia u 4 6 - - -
OpPUTHHAIILHOM JTUTEPaATYPHI.
IToaroroBka K 3K3amMeHy
Jlex 16 BBenenue B XuMuio 4 2 - - -
reTepOLUKINYECKUX COEAUHEHUH.
Yacts 2.
IIp 16 BBenenue B xuMuio 4 2 - - -

FeTepOI_II/IKJII/I‘IeCKI/IX COGHHH@HHﬁ.
YacTtb 2.




DopMBbI TEKYLLET0

. KOHTPOJIA
Moayas (pa3aen) BU"H Ha"MeHOBamfe TEM 3aHITHH Cemectp Oonem, banabl | UHTepakTHB, 4.| (HaMMeHOBaHHE
y4eOHoi1 padoThI (yueOHo¥ padoThI) q.
OIIeHOYHOI0
cpeacTBa)
JIa6 16 [Tonyuenune 2-amuHO-5-0pom-3- 4 6 10 - KoHnTtposbHas paboTa)
HUTPONUPUINHA 6
Cp N3ydeHue neKimoHHOro Marepuaina u 4 6 - - -
OpUTMHAJILHOM JINTEPATypPHI.
[ToaroroBka Kk sK3aMeHy
Jlex 17 BBenenue B XuMuio 4 2 - - -
reTepOLUKINYECKUX COEAUHEHUH.
YacTs 3.
Ip 17 Bsenenue B Xumuto 4 2 - - -
reTepOLUKINYECKUX COEAUHEHUH.
YacTs 3.
JIab 17 [Tonyuenue 2,3-guamuHo-5- 4 4 - - -
OpoMIIUpHUIMHA
Cp N3ydeHue nEKIMOHHOI0 Mareprana u 4 22 - - -
OpPUTHHAIILHOM JTUTEPaATYPHI.
IloaroroBka K 3K3amMeHy
ITA [IpomexxyTouHas arTecTamnus (3K3aMeH) 4 0,35 - - Bormpocs! k-
hk3ameHy Nel-54
™ Nrtorooe TecTupoBanue 4 2 100 - TecToBbIC 3aMaHUS
Hroro: 324 200

Cxema pacyera utorosoro 6asia «(Cymma + Tep)/2» - cyMma 0assioB 1o BceM yueOHBIM MEPONPUATUSIM, IPEIYCMOTPEHHBIM B Kypce + cpeiHee

apu(pMETHYECKOE TI0 BCEM NMPOMEXKYTOUHBIM TE€CTaM, IPOBOAUMBIM yepe3 OT.



5. O6pa3oBaTeibHbIEC TEXHOJIOTHH

[Mpu peanu3anyy TUCHUIUIMHBI HCIOJIB3YETCS TEXHOJOTHS TPAAWIMOHHOTO 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/LL
o0y4YeHHsI, Ha IPAKTUICCKHUX 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 ayAMTOpHH, TaK U BHE €€, B KOHTAKTE C MpEerojaBaTelieM 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 3a1aHUH.
-B BHJIC BHEAYIUTOPHON CAMOCTOSTEILHON PaOOTHI.
CamocrosiTennpHass paboTa CTYACHTOB IMpeAriojiaracT Oojiee YIIyOJICHHOE OCBOCHHE Marepuaia
71ab0paTOPHBIX 3aHITHUMN, OTACIBHBIX BOMPOCOB MaTepuasa Kypca, BRIHOCUMBIX Ha CAMOCTOSITETTEHOE
W3ydeHHe, a TakKe TBOPUYECKUX 3aJaHMil, CBSI3aHHBIX ¢ 0Opa3oBaTeIbHOW M HAYYHOU
UCCJIE0BATEIBCKOM 1EATEIbHOCTBIO.
[leneBble HaMpaBIEHUS CAMOCTOATEIbLHOM PabOThI CTYIEHTOB:

1. Jlnsg oBnaaeHus M yriTyOJIeHUs] 3HAHHM:
- KOHCIIEKTUPOBAHUE TEKCTA;
- COCTaBIIEHHUE Te3aypyca;
- O3HAKOMJICHUE C HOPMATHUBHBIMU JIOKYMEHTAMU;
- CO3JJaHuE MPE3CHTAIUH.

2. Jlns 3akperieHus: 3SHaHUM:
- paboTa ¢ KOHCIIEKTOM JICKIIHH,
- MOBTOpHAs paboTa ¢ yueOHBIM MaTePUAIIOM;
- COCTaBIICHUE TUIaHA OTBETA;
- COCTaBJICHUE PA3IUYHBIX TaOJIHII.

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

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

CpenctBa oOy4yeHUsI:
- TUAKTUYECKHE CPEJCTBA, KOTOPbIE MOTYT OBITh MCTOUHHUKOM CaMOCTOSATEIBHOTO MPHOOpPETeHHUS
3HAHWU (TIEPBOMCTOYHUKH, NOKYMEHTBHI, COOpHHUKH 3agad M YNPaXKHEHUI, KypHaJIbl M Ta3eThl,
yueOHble (PUIBMBI, KApThl, TAOJIUIBI);
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- TEXHHYECKHE CpEJACTBA, IPH IMOMOIIM KOTOPBIX TMpenbsABiIseTcs YydeOHas uHopManus
(KOMIIBIOTEPHI, AYJUO - BUICOTCXHHUKA);

- CPCACTBA, KOTOPLIC UCIIOJB3YIOT JIsI PYKOBOJACTBA CaMOCTOSITEIILHOU ACATCIIBHOCTBIO CTYACHTOB
(MHCTPYKTHBHO - METOJMYECKUE yKa3aHUs, KapTOUKU ¢ MU (GEepeHIIUPOBAaHHBIME 3aaHUSMU IS
OpraHu3alliil WHIUBHYyaJbHOM M TPYNIOBOW pPalbOThI, KAPTOUKH C AJTOPUTMaMH BBIOJHEHHUS
3aJIaHUM ).

7. OneHoYHbBIE CPeACTBA

7.1. IIacopT OLIEHOYHBIX CPECTB

Kox koHTpOIMpyemMoii KoMIIeTeHUM U HaumeHoBaHue
Cemectp
(UJIM ee 4acTH) OLIEHOYHOI0 CPeACTBA
1 VK-3; OIIK-1; OIIK-2; OIIK-3; KonTpomnpHas pabota
OIIK-5; OIIK-6 Bomnpocs! k 3x3ameny 1-54

7.2. TunoBble 3aJaHUS1 MM HHbIEe MAaTepPHAJIbl, HEOOX0AMMBIE VISl TEKYLIero KOHTPOJIs

7.2.1. KonrpoJsnHasi padoTa

(Haumenosanue OYeHOUHO20 cpedcmea)

Tunossle npuMepsbl 3a1aHUM

KonTtpoJsbnas padora 1
3aganmue 1
JlaiiTe Ha3BaHWs HMKCIIPUBEICHHBIM COCIMHEHUSM B COOTBETCTBHUU C IPABUIAMHU
HomeHkJaTypbl MIOITAK. Ykaxnre XupaabHbIe [IEHTPHI.

3ananue 2
[TpennoxwuTe Mo ABa crioco0a MOyYeHHs HIKETPUBEICHHBIX COSTMHEHUH.

)

ho z

)

3ananue 3
[Ipennoxxure CHUHTETHYECKYIO CXEMY IMOJYyUYCHHUS HUKEIMPUBEICHHBIX COCIUHEHUI
ONUpasiCh Ha 3aJJaHHOE UCXOJHOE COCTUHECHHUE.

(j—;,éio @i"i

3apanue 4



N300pa3uTe 3HEPrEeTUYECKYI0 TUarpaMMy MPOTEKaHUsSI PEaKIIM B COOTBETCTBUU C
MEXaHU3MOM HYKJIEO(DHUIBHOTO MPUCOETUHEHUS K KapOOHUIILHOM rpyne. YKaxuTe
Ha HEW BCE KIIIOUEBbIE HHTEPMEAUATHI. B KauecTBe mpuMepa pacCMOTPUTE MEXAHU3M
B3aMMO/JICHCTBUS alleTANIbJIETUA U METHJIAMHHA.

3aganue 5

JlomoyiHuTE cXeMy MpEBPALICHUM.

1. PPh3/PhH reflux 1. 9-BBN, THF 1. CS,/NaOH then Mel
? > 7 > 7
2. NaOH, H,0,/H,O/THF 2. _ 200 °C

Br 2. Cyclopentanone, NaH, THF

1. 9-BBN, THF

2.1, MeONa, MeOH
3.7

KonrpoabHasi padora 2
3ananme 1
JlaliTe Ha3BaHWS HWKEIPUBEICHHBIM COCIMHEHUSM B COOTBETCTBHUM C IPABUIIAMH
HoMeHKNaTypbl MIOITAK. Ykaxure XupajibHbIE€ LIEHTPBI.

O/:\)OLOH O)CL OJLO N\jic' ENND

3aganue 2
[Ipennoxure cnocod MoaydyeHUs] HUKEIPUBEICHHBIX COSIUHEHUM.

0 (@]
0 o o F_ J_/ F o
OH F%OMF N @
F
F o L
3aganue 3

HPGJIHO)KI/ITe CUHTCTHUYCCKYIO CXCMY IMOJYUYCHHUSA HUKCIIPHUBCIACHHBIX COC)II/IHCHI/Iﬁ
OIINpasCh HAa 3aJJaHHOC NCXOAHOC COCANMHCHUC.

0= el O e e D

3ananue 4

N300pa3nuTe 3HEPreTUYECKYI0 JuarpaMmy HIPOTEKaHUs peaKiuu STepUpUKaIiu
YKCYCHOW KMCJOTBI METHJIOBBIM CIIUPTOM B COOTBETCTBHHM C MEXAHMU3MOM PEAKIIUU.
PaccMoTpuTe MeXaHHM3M B3aMMOJICHCTBHSI TOJYYEHHOTO CJOXKHOTO 3dupa c
paznuuHbiMU O- U N-HyKJieopuaamu.

3aganue 5

JloronHuTe cxemMy npeBpaIlCHUN.



1. Mg, Et,0 reflux SOCl,

Q—Br A ——>B
2. CO, -78 °C reflux

3. H3O+ EtsN 1. LiAIH 4/Et,0 reflux
+ » D > E
O DCM, r.t. 2. Ac,0, Py
1. KOH, EtOH/H,0

>C
2. BnCl, DMF
3. N,H 4/EtOH reflux

0]

Kontpoabnas pabora 3

3aganmue 1
JlaliTe Ha3BaHUS HUKENPUBEJACHHBIM COCAMHEHUSM B COOTBETCTBHUM C IMpPaBUIAMHU

HoMeHKJIaTypbl MIOITAK. Ykaxute XupaibHbIE IEHTPHI.
OH

HoN,,

NH, X
«NH> ©/\/ \N W\N/\/\/\N/
o NH, W/ \/Y v |

NH,,
3aganue 2
[Ipennoxure cnocod moaydyeHus] HUKEIPUBEICHHBIX COSAUHEHUMN.

\ H\ xNO»
N 1 S
\( \/\( Br
3aganue 3

HpeI[JIO)KI/ITe CUHTCTHUYCCKYIO CXCMY IOJYUYCHUA HUWKCIIPHUBCIACHHBIX COCI[I/IHCHI/Iﬁ

OIIMpasCh HA 3aIaHHOC NCXOAHOC COCAMHCHUC.
Br

o COH OH — » A(\
©/ —_— HoN > (@)

Br Br 0 N=/

HO

3ananue 4

[lepeuncnure ocCHOBHBIE (DAKTOPHI, ONMPEACISIONINE CTA0UIHLHOCTh APOMATHUYECKUX
conen nuaszonus. [IpuBenure npumMepsl. Takke Ha HECKOJIBKUX MTPUMEPAX NOKAXKUTE
OCHOBHBIE 1 MUHOPHBIE IIPOAYKThI PA3JIOKEHUS COJIEU TUAZOHUS.

3aganue 5
JlonoyiHUTE CXEMY MPEBPAILICHUM.
O
> >»>B ——mm>
2. Me,NH 2. NaNO,/HBF, reflux
3.~120 °C
KonTpoabnas padora 4
3ananue 1

JlaliTe Ha3BaHUS HUKEIPUBEICHHBIM COCIMHEHUSM B COOTBETCTBUM C IMPaBUIAMHU
HoMeHknaTypsl MIOITAK. YkaxuTe XupajibHbI€ LIEHTPHI.



o
OH N NN HO \
PN IV

B N\ N 0 M

o) OH
3amanue 2
Pacnonoxkure HUKENPUBEAEHHBIE MUPUIMHBI B MOPANKE YBEIWYEHHUS OCHOBHOCTH.
CBoOl OTBET apryMEHTUPYUTE.

AN
N B CL
| N

N/ N NH2

3aganue 3
CpaBHHUTE PEAKIMOHHYIO CIOCOOHOCTh TPEX HIIKEIIPUBEICHHBIX COCIUHCHUNA B
peaknusX HYKICOPWIBHOTO 3aMENICHHs] TrajoreHa Ha JTOKCUTPYIIY TIpH

BSaHMOHeﬁCTBHH C OTHJI1aTOM HanI/IH.
Br

Br
X X
| |
© o,
3ananue 4

Pacmmmdpyiite CHHTETUUECKYIO CXEMY.

B NaNo2H:S0, PCls/POCI, MeONa/MeOH
| . NaNH, HNO4/H,S0, - reflux reflux
7:25
v xylene MeONa/MeOH
N reflux C NaNO>/H,S0,4 E PCls/POCI, MebNa/Mebn
reflux reflux
3apanue 5
Pacmudpyiite cxeMy nojJHOTro cuHTe3a BUTaMuHa Be.
CH,OEt HO

0 CN EtOH/base HNO, PCl5/POCl, H, PA/Pt NaNO, HBIIH,0  HO__L__~,
_t A B
o HN" X0

reflux Ac,0 150 °C CH3;COOH HCI/H,O t | NG




7.3. OueHovHble CpeaCcTBa ISl MPOMEKYTOYHOH ATTECTAIIMM O MTOraM OCBOCHHS
AUCHUTLTHHBI

7.3.1. Bonnpochl K POMEKYTOYHOM aTTecTaluu

Cemectp 4
Ne i/m Bomnpocsl Kk 3k3aMeHny
1 ®enon u ero romojoru, HapTonbl. CrocoObl MOTydYEeHUS
THAPOKCHUApPCHOB, OCHOBAHHLIC HAa BBCACHHWHN THAPOKCHUIPYHIILI ITYTCM
ICJIOYHOTO IJIaBJICHUA CyHB(I)OKI/ICJIOT, rmapojin3a

TJIOUANPOU3BOIHBIX, 3aMEHbl AMHUHOTPYIIbl HAa THAPOKCUIBHYIO
IpyNIy 4epe3 COJU AMA30HUs, OKUCICHUS U3O0MPONWIBHOW TPYIIbI 10
THJIPOTIEPEKUCH U €€ (hparMeHTanuu. XUMHIECKHUEe CBOICTBA.

2 KucinotHoCTh THIPOKCHAPEHOB, BIUSHUE HA HEE apOMATUYECKOIrO
OCTOBA U 3a- MECTUTEJIEH B HEM, 0Opa3oBaHue (EHOJIATOB, TAYTOMEPHS
THJIPOKCHA-PEHOB M CBS3b TOJOXKEHUS TAayTOMEPHOIO PaBHOBECHS C
apOMaTHUYHOCTHIO OCTOBA.

3 HykneopuiabHOCTh TUIPOKCHAPEHOB, €€ JABOMCTBEHHAs MPUPOJIA;
BJIIMSIHUE HA Hee TpaHchopmalu (PeHOJI0B B PEHOJIATHI, KOHKYPEHIIUS n-
U T-HYKJI€OUIBHOCTH B CBOMCTBAX T'UAPOKCHAPEHOB.

4 n-HykneopuibHOCTh THAPOKCHAPEHOB: 00pa30BaHHE MPOCTHIX U
CIOXHBIX 3(QUPOB, 3HAYEHHE HTUX MOJIU(DUKAUMH B XUMHUU
rupokcuapeHoB. IleperpynnupoBku 3(UPOB THUIPOKCHAPEHOB Kak
NPOSIBJIICHHE KOHKYPEHIIUH PA3JIMYHBIX TUTIOB HYKJIEO(DHUIBHOCTH.

5 n-HykneopuibHOCTS THAPOKCUAPEHOB u peaxkiuu
ANEKTPOPHIBHOTO 3aMeIeHUs B apoMaTHYECKOM Aqpe:
rajJloreHupoBaHue, Cylb(pupoBaHue, HUTPOBAHUE, HUTPO3UPOBAHUE,
QIKWIMPOBAHUE U KOHJEHCAlMM C KapOOHWJIBHBIMH COETUHEHHUSIMU
(benonbHO-hOpMANBICTUAHBIE CMOJBI, JAU(PEHUIONIPONIaH U UX
TEXHUYECKOE 3HAUCHHE ), allIIMPOBAHNE; BIUSIHUE TUIPOKCUTPYIIIIHI KaK
3aMECTHUTEJII Ha CKOPOCTh M OPUEHTAIMIO B ATUX PEAKIIUSX.

6 Peakiuu  31€KTpOQUIBHOTO  3aMEIllEHUs, XapaKTepHble A
TUPOKCUAPEHOB KAaK apOMaTUYECKUX COEJAMHEHHUH C MOBBILIEHHOW TT-
HYKJI€O(UIBHOCTHIO: KapOOKCHUIMPOBAHUE, a30COYETAHHE, BBEJICHUE
dopmunbHOH rpymmbel  (peakuuu [atrepmana, ['arrepmana—Koxa,
Bunscmariepa—Xaaxka u Perimepa—Tumana). ['uapupoBaHue u OKUCICHHUE
¢enona. CrabunbHble (EHOKCHIBbHBIE pPaaUKaibl, MPEACTABICHUS O
(beHOoIBHBIX CTa0MIIM3aTOpaX MOJIMMEPHBIX MATEPHAJIOB.

7 [Tonmurunpoxcuapensl. [lupokaTeXuH W THAPOXUHOH: CIIOCOOBI
MOJIy4Y€HHUsI, BOCCTAHOBUTEJIbHBIE CBOHCTBA, OOpa3oBaHME MOHO- U
nua(hUpoB; crenudUUecKue CBOKMCTBA MUPOKATEXHUHA, O0YCIOBICHHBIC
COCEJCTBOM TUIAPOKCUIBHBIX TIpynn (oOpa3oBaHHE MUKIMYECKUX
3¢upoB, KOMIUIEKCHl C MeTamuiamu). Pesopuun u  Qruoporironus:
MOJIyuY€HHUE, PEaklMu C 3JIeKTpoduIamMu, THAPUPOBAaHUE, 00pa30BaHUE




5GUpOB; TPOSIBICHHWS B XUMHUYECKHMX CBOHCTBaX pE30pIIMHA,
dbnoporonHa U UX (EHOJSATOB JIBOUCTBEHHOW HYKJICO(PUIBLHOCTH U
MOBBINICHHOW CKJIOHHOCTH K TayTO- MEPHBIM TPEBPAIICHUSM.
[Tuporamnon. IlpencraBiaeHuss O TPHUPOIHBIX COSAWHEHUAX —
IPOU3BOIHBIX MUPOKATEXWHA M MUPOTAIIIONA.

Amunel. Knaccuduxanus, Homenknarypa. CrnocoObl MoiTydeHus,
OCHOBaHHBIE HAa PEAKIMAX aMMHAaKa M aMHUHOB KakK HYKJI€O(UIbHBIX
peareHToB €  rajoreH-, TWAPOKCH- M  aMHUHOIPOW3BOJIHBIMU
anidaTuyeckux W apOMATUYECKUX  YIJIEBOJOPOJAOB,  PEAKLHUAX
BOCCTaHOBJIEHUS U NEPETPYNIHUPOBKAX a30TCOAEPKAILINX POU3BOIHBIX
KapOOHWJIBHBIX COEIMHEHUH U Kap- OOHOBBIX KHUCJIOT, BOCCTAHOBIIEHUU
HUTPOCOEANHEHUH. ODJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE
AMUHOTPYNIIbL, 3aBUCUMOCTb OT IPUPOIbI 3AMECTUTENIEH Y aTOMA a30Ta.

Anudarnueckre amuHbl. OCHOBHOCTh W KHCIOTHOCTh aMHHOB,
BIIMSIHUE TMPUPOBI YIJIEBOAOPOAHBIX 3aMECTUTENEH HA 3TU CBOHCTBA.
Peakiuu aMMHOB Kak HYKJICO(DUIIOB: aJKWIMPOBAHUE, AllMJIMPOBAHUE
(ero BiIMsAHME HAa CBOMCTBA aMUHOB KaK OCHOBAaHUU M KUCIIOT, 3HaYECHUE
U HCHOJIb30BAHHE B XMMHUU AMHUHOB), B3aUMOJICUCTBUE C A30TUCTOU
KHUCIIOTOW, OKHCJICHHE.

10

OcHOBHBIE TIpencTaBUTENN anupaTUYEeCKUX aMHHOB H WX
TeXHU4YecKoe 3HaueHue. CoJii YeTBEPTUUHBIX AMMOHUWHBIX OCHOBAHUH:
MOJIy4eHUEe, JJICKTPOHHOE W IIPOCTPAHCTBEHHOE CTPOCHUE, IPaKTH-
YeCKOe HCMoJib30BaHue. YeTBepTUUHbIE aMMOHHUHHBIE OCHOBAHUS:
MOJy4YeHHe, oOIasi XapakTEpUCTUKA CBOHCTB, IIPEBpAILCHUS TpPU
HarpeBaHuH, MPaAKTUYECKOE HCIIOJIB30BaHHE. Tepmuueckue
npeBpailieHnsi N-OKUCeH TPETUYHBIX AMUHOB.

11

ApomaTtuyeckre amMHHbI. J[BOMICTBEHHas MPUPOJa OCHOBHOCTH H
HYKJI€O(UILHOCTH, COOTHOIICHHUE N- U T-HYKJIEO(UIHLHOCTH B PEaKIIHIX
C MeKTpoduIaMH: aTKWINPOBAHKE, CyIb(pUpoBaHue (CyabhaMUHOBAs U
Cynb(paHUIIOBas  KUCJIOTHI, MpPEIACTaBICHHE O  CyIb(paMHIHBIX
npernaparax), aliJIMPOBaHUE U €ro 3HaueHHe B XMMHUU apOMAaTUYECKUX
aMHHOB, HUTPOBAHUE, rajJoreHupOBaHuUE, HUTPO3UPOBAHUE,
JMa30TUPOBAHKE U a30COUYETAHMUE.

12

OxucrieHue apoMaTu4eckux aMuHOB. DEHUITUIPOKCH- JIAMUH H
napa—aMuHodenos. Baxknenue nmpeacTaBuTeIn apoMaTu4eCcKiuX MOHO-
U TIOJMAMHHOB, TOJUApUIAMUHBI, HMX TEXHUYECKOE 3Hauye- HUE.
Crnenuguyeckue  CBOHCTBA  OpTO—(PeHMJICHAMAMHUHA U OPTO—
aMHHO(EHOJIa, CHHTE3 TeTePOIMKIMYECKIX COSJMHEHUH Ha UX OCHOBE.

13

A3ocoequHeHus1. DIIEKTPOHHOE CTPOEHUE COJIEU TMA30HHUs, KATUOH
IUa30HMUS Kak ayekTpodui. B3aumonpespallieHuss pas3ianuHbX (opMm
IMa30COeAVMHEHNH. Peakuum coned [Ma3oHUs, NPOTEKAIOLIUE C
BBIJICJICHMEM  a30Ta, W WX HWCHOJb30BaHWE I IOJTYYEHUS
(YHKIIMOHANBHBIX MPO- W3BOJHBIX AapEHOB W I yJaJCHHs




AMHUHOI'PYIIIIBI U3 apOMAaTHYCCKOIoO sapa,; COJIM AMAa30HHUA KaK pCarCHTbI
ApUIIMPOBAHNA HCHACBINICHHBIX U apOMAaTHYCCKNX CO€HHH€HHﬁ.

14

Peakiuu coned nua3oHus, MpOTEKaOmue 0€3 BBIICICHUS a30Ta:
a30coYeTaHrue U 0COOCHHOCTH MTPOBEECHUS ITOUN PEaKIIMK B 3aBUCUMOCTH
OT TPHUPOJABI JHA30- U A30COCTABIISIIONICH, 3JICKTPOHHOE CTPOCHUE;
MIPUMEHEHUE a30COCAUHEHUN, BOCCTAHOBIICHUE COJIEU [JUA30HUS W
A30COCJIMHECHHH, HCIOJb30BAHUE OTUX PpEeaKIUW ISl TO- JIydeHUs
apOMaTUYECKUX AMUHOB U MTPOU3BOJIHBIX THIPA3UHA.

15

Anudarnueckre a30COCNMHEHHsS: JIUA30METaH, IUA30yKCYCHBIN
a¢up. DIEKTPOHHOE CTpOeHHE, (HaKTOPHI, BIUSAIONINE Ha YCTONYUBOCTh
JMa30TPYIIIbI, PEaKIIMOHHAs CITIOCOOHOCTb.

16

Kap6ouunbasie coeaunenust Knaccudukanus u HOMEHKIATypa.
Crocobpl  0oOpa3zoBaHusi KapOO- HWJIBHOH TPYIIbI:  OKHUCICHHE
HACBIIIEHHBIX YTJIEBOIOPOIOB, O30HOIU3 U KAaTAJTUTUYECKOE OKUCIICHUE
AJIKCHOB, OKCOCHHTE3, rUIpaTaIus aJIKUHOB, OKHCIICHHE
rajJouIMeTUIHHON TPYIIIBL, THJIPOJIN3 reéMUHAIbHBIX
IUTaJOTeHIPON3BOAHBIX M BHHUJIOBBIX 3(QUPOB, OKUCICHHE U
JIETUPUPOBAHUE CHUPTOB, OKUCIUTEIBHOE PACIICIUICHUE O-TJIMKOJIEH,
MMHAKO- JIMHOBAsl IEPErpyniupoBKa.

17

MCTOI[LI MMpeBpamcHus allbACTUA0B B KETOHBI, CHHTE3 aJIbACTHI0B
N KCTOHOB H3 Kap6OHOBI)IX KHCJIOT U UX IMIPOU3BOAHBIX: BOCCTAHOBJICHUC
raJJOrCHaHruApuaoB U HUTPHUIIOB, pCaKIUH Kap6OHOBBIX KHCJIOT N HX
IMPOU3BOJAHBIX C MCTAJNIOPIraHNYCCKUMHU COCAMHCHUAMM, ITUPOJIN3 coJier
Kap60HOBbIX KHCJIOT U CI'0 KaTAJIMTUYIC- CKMUC BAPHUAHTHI.

18

DJNEeKTPOHHOE CTPOEHHE KapOOHWJIBHOW TPYMIIbI: KaueCTBEHHOE
ONMCaHWe B TEPMMHAX JIOKAJIM30BaHHBIX G- U M-MO, pacmpeneneHue
AIIEKTPOHHOM MIOTHOCTH. OCHOBHBIE CIIEKTPAJIbHbIE XapaKTEPUCTUKH U
¢bu- 3uuecKre CBONCTBA.

19

XUMHUYECKUE CBOMCTBa anupaTUIeCcKux KapOOHUJILHBIX
coenuHeHnr. OOMIas XapaKTePUCTUKA PEAKIMOHHOM CIIOCOOHOCTH,
OCHOBaHHAsi Ha AJEKTPOHHOM CTPOCHUM KapOOHWJILHOH TPYIIbI U €€
BIIMSIHUM HA CBS3aHHBIN C HEW aJIKWJIBHBIA 3aMecTuTeNb. O0mas cxeMma
B3aMMOJICUCTBUS C HyKJIeOopUIaMHu, POJIb KHUCIOTHOTO M OCHOBHOTO
KaTaiu3a, OT HOCHUTEIbHAs PEAKIMOHHAs CIOCOOHOCTh AJIbJIETUAOB U
KETOHOB.

20

XuMu4yeckue  CBOMCTBa  anu(paTUUYEeCKMX  KapOOHUIIBbHBIX
coequHEHUH. Peakiinu ¢ reTepoaToMHBIMU HYKJICO(PHUIaMuU: TUApATAIHS,
B3aUMOJICUCTBHE co CIUpTaMH, rajlor€HOBOJIOPOIAMHU u
MATUXIJIOPUCTBIM (pocPopom, OUCYTHPUTOM HATpPHsl, B3aUMOICHUCTBUE C
THOJIAMH UM €r0 MHCIOJNb30BaHUE [UIsl TPEBPAILEHUs albJIErHI0B B
YIJI€BOJOPO/IbI, KETOHBI M KapOOHOBBIE KHUCIIOTHI; B3aUMOJAECHUCTBUE C
a30TIEHTPUPOBAHHBIMU HYKJICO(DUIAMH: PEAKIUU C THIPOKCHIAMUHOM
(OKCUMBI), THAPA3MHOM H© €ro MNpPOM3BOAHBIMH (THMAPA30HBI U
POJICTBEHHBIE COEIMHEHHS), NIEPBUUYHBIMU M BTO- PUYHBIMH aMHHAMU




(a30MeTHHBI, GHAMHUHBI ), AMMHUAKOM (YPOTPOIIHH), a30TUCTOBOIOPOTHOU
KHUCJIOTOU.

21

XuMu4yeckue  CBOMCTBa  anupaTUUYEeCKMX  KapOOHUIIBHBIX
coenuHeHud. Peakuuu ¢ yriaepo-eHTPUPOBAHHBIMU HYKJI€O(pUIaMu:
oOpa3oBaHHWE IMAHTHIPUHOB, MPHUCOCIUHCHUE METAUIOPTaHUYECKUX
COCIMHCHUH W TOOOYHBIE PEAKIUU, KOTOPHIE MOTYT MPOTEKaTh IMPHU
B3aMMOJIEUCTBUH KapOOHUIBHBIX COETMHEHUN C MarHUKOPTaHUYECKUMU
COETMHEHUSIMH, B3aUMOJICHCTBUE C ankuiuaeHpochopanamu (peakius
Buttnra), nnazometanom u n—HykieohuiaMu (aJIKEHBI, aDEHBI).

22

Kero-eHonbHast TayTOMepHsi M CBSI3aHHbIE C HEHW CBOHCTBA
KapOOHWJIBHBIX COCIMHEHHH: aJIbJI0JIbHO-KPOTOHOBAS KOHJEHCAIUs, €€
MEXaHHM3M MPU KUCIOTHOM M OCHOBHOM KaTajlM3€, B3aHUMOJICHCTBUE C
CH—aKTUBHBIMU COEIMHEHUAMHU IpYrux TUINOB (peakuus KueBenarens),
B3aMMO/JICUCTBUE €HOJIOB M  CHOJATOB KAk  aKTUBUPOBAHHBIX
OPOU3BOJHBIX AJKEHOB C JJeKTpouiamu (rajJoreHupoBaHUE U
rajioOpMHOE  paclIerIeHue, HUTPO3UPOBAHUE M  A30COYETaHUE,
ANKUJIMPO- BaHUE, allWJIMPOBAHUE).

23

OKHCIIUTENHEHO-BOCCTAHOBUTEIIbHBIE TIPEBPAILICHUS] KAPOOHUIIBHBIX
COCIMHEHMU: BOCCTAHOBJIEHUE [JI0 CIHUPTOB (KATAJIUTHYECKOE U
JEUCTBUEM  KOMIUIEKCHBIX  THUAPUAOB  METAJUIOB),  O-TJUKOJIEU
(MeTannamMu), yraeBOJOPOAOB (amMalbraMUpOBAaHHBIM ILIMHKOM U
COJIIHOW KMCJIOTOM, HU3KOBAJICHTHBIM TUTAHOM ); OKUCIICHUE aJIbJACTU]IOB
10  KapOOHOBBIX  KHCJIOT, OKHCIIeHHe  KeToHoB.  CBOMCTBa
HEEHOJIU3UPYIOLIUXCS  aJbJACTUIOB: JUCHPONOPIIMOHUPOBAHUE TIPU
B3aMMOJIEUCTBHH CO 1iesioyamu (peakius KaHHuIapo) u ankoroiasitaMu
amtoMuHus (peakuust TUIIEHKO), TOIMMEpU3aIusl.

24

A3oTcoaepkame TMpPOU3BOAHBIC KapOOHUIBHBIX COCIHMHCHHH.
OOmue mnpencTaBieHUs O CXOJICTBE DJJIEKTPOHHOTO CTPOCHHS U
XUMUYECKUX CBOWCTB KapOOHWIHBHOM W a30METHMHOBOM TPYIIIL.
BoccranoBineHne OKCMMOB, THIPa30HOB, UMHHOB. BoccTraHOBICHHE
MPOYKTOB B3aMMOJICUCTBHUS C aMMHAaKOM M aMHUHaMHd B MOMEHT HX
oOpa3oBaHusl (BOCCTAHOBUTEILHOE AaMHUHUPOBAHHE KapOOHMIBHBIX
COCIMHEHUHN): KaTAIUTHYECKOE, MPOU3BOTHBIMU MYPaBHUHON KHUCJIOTHI
(peaxuust JlerdkapTa 1 ee Mou- UKAIMN), KOMIJIEKCHBIMHU THAPUIAMU
METaJUIOB.

25

OKcHMBI: TeOMETpU-YecKas H30MEpUs W B3aUMOINPEBpAILEHUS
M30MEPOB MpPHU KHUCIOTHOM U IIEJIOYHOM KaTaiu3e, MNpPeBpaIlEHUs,
KaTalu3upyemMble KUCIOTaMu (Tie- perpynnupoBka U ¢dparMeHTaius
bexmana, meperpynnupoBKka OKCHMMa ILHMKJIOT€KCAHOHA U €€
MPOMBILIUIEHHOE 3HAYEHHUE). Karamusupyemoe OCHOBAaHMSIMU
paslioKeHUe THUAPA30HOB KaK OCHOBa crmoco0a mpeBpalieHus
KapOOHIIBHBIX COCTUHEHUN B YTIIEBOJOPOIBI.

26

o,B-Henpenenbabie anpaerunbl v KeToHbl. OOITHE METOIBI CHHTE3A!
OKHMCJICHUE QJIKCHOB [0 AJUIMJIBHOMY TOJIOKEHUIO W  aJUIMJIOBBIX




CIHMPTOB, KPOTOHOBAas KOHJAEHCAIMS KapOOHWIBHBIX COEJUHEHUH,
CHHTE3 aKpOJIeHHA JeTHIpaTaluer MniepruHa. DIeKTPOHHOE CTPOEHHE:
T,m-conpsbkeHue, xapaktep m-MO u pacnpenelneHue T-3JE€KTPOHHOU
IJIOTHOCTH.

27

o,B-HenpenenbHble anbaeruabl 1 KeToHbl. OO0IIast XapakTepUCTUKA
PEaKIMOHHOH  CIIOCOOHOCTM B CPaBHGHHWHW C  HACBHIIEHHBIMU
KapOOHUIbHBIMU COEIMHEHUSIMU, bakTopsl, ONpEIENSIONINE
COOTHOILIECHHE  MPOAYKTOB  MPHUCOCAMHEHMS]  HYKICODUIOB K
KapOOHUJILHOH TPYIINE U YIJIEPOI-yTIEPOTHON TIBOWHOU CBSI3H.

28

o,B-HenpenenbHbie anmpaerupl U KeToHbL. KaTanuTudeckoe
TUAPUPOBAHUE, BOCCTAHOBIICHNE HCTOYHUKAMHY THAPUI-MOHA U CTIOCOOBI
CEJIEKTUBHOTI'O MPOBEJICHUS 3TUX PEAKIIMU, BOCCTAHOBJICHUE METAJIJIAMU.
CelleKTUBHOE  OKHCJIEHHWE II0 aJbJACrMJHOW rpynmne. Peakiuu
MIPUCOEIUHEHHUST BOJBI U CIIMPTOB, TaJIOT€HOBOJAOPOIOB, OUCYJIb(HUTA
HaTpusl, aMMHaKa u aMHUHOB, [IMAHUCTOTO BOJIOPO/IA,
MeTaimiopranndeckux coenuHeHud. Konpencamusi ¢ CH—akTUBHBIMU
COCIMHEHUSIMU, €€ CUHTETUYECKOE MPUMEHEHHE.

29

Kap6OHI/IJ'IBHBI€ COCAMHCHUA apOMATHUUYCCKOro psaa. MCTOI[BI
CHUHTC3a: OKHUCICHHEM AJIKMJIaApCHOB, alWJIMPOBAHHCM apOMATHUCCKUX
YIJI€BOAOPOJ0B, OKHCJIICHUEM XJIOPMETUIIBHBIX IIPOU3BOAHBIX,
THAPOJIN30M AUXJTIOPMETUIIBHBIX ITPOU3BOAHBIX.

30

B3anmHoe BimsiHHME KapOOHWIBHOW TPYIIBI U apOMaTUYECKOTO
sqipa, €ro TPOSBJICHHE B JJICKTPOHHOM CTPOCHUH U PEAKITMOHHOU
CITOCOOHOCTH KapOOHWJIBHOW T'PYIINBI; 0COOCHHOCTH B3aMMOJICHCTBHUS C
HYyKJI€OpUIaMH, PEaKIIuy ¢ aMMuakoM v amuHamu (ocHoBauus [1Iudda),
peakmmst Kanauiapo n 6€H30MHOBAsT KOHJICHCAINS; IEKTPOPIIBHOE
3aMEIIeHHne B  apOMAaTUYECKHX  KapOOHWIBHBIX  COCIUHCHHUSX,
CBOOOTHOPAIMKAIEHOE XJIOPUPOBAHNE APOMATUUECKHX aJIbJACTHIOB.

31

KeteHnr: MCTOAbl CHHTE3a, IPUCOCINMHCHHC HYKJIGO(i)I/IJIBHBIX
p€arcHTOB KaK BaApHUAHT PCAKINH allUWJIMPOBAHUSA; JTUMCPHU3aIH.

32

AnudaTtrueckue MOHOKapOOHOBBIE KHCIOTHL. Kiaccudukamus u
HOMEHKJIaTypa. MeToapl TONYy4YeHUS: OKHCIEHHE YIJIEBOJOPOJIOB,
CIIUPTOB U KapOOHUIIHHBIX COCTMHEHUH, THIPOITU3
TPUTAIOTEHMETIIIBHBIX MIPONU3BOIHBIX, CAHTE3bI C UCITOJIb30BaHuEM Mg-
u Li-opraHudyeckux COEIMHEHHH, MaJIOHOBOTO M aIleTOYKCYCHOTO
3GUpOB, THUAPOIN3 TPOU3BOAHBIX: HUTPHUIOB, AMHIOB H CIOMKHBIX
3¢hUPOB; MPUPOTHBIC HCTOYHUKH KapOOHOBBIX KUCIIOT, TPOMBIIIIICHHBIE
METOJIbI CHHTE3a, OCHOBAaHHBIC HA WCIIOIH30BAaHUHM OKHCH YTJIEpPOJa.
DNEKTPOHHOE CTPOCHHE B CPABHEHUH CO CIIUPTAMHU U KapOOHUIHLHBIMU
COCTMHECHMSIMU M 00IIIasi XapaKTePUCTHKA PEAKITMOHHON CITIOCOOHOCTH.

33

®dusnyeckue CBOMCTBA KapOOHOBBIX KHCIOT. KucnotHocts, ee
CBSI3b CO CTPOCHHEM AHHMOHOB KapOOHOBBIX KHCIIOT M 3aBHCHMOCTH OT
XapakTepa U ToJoKeHus: 3amectutened. OOpa3oBaHHE MPOU3BOTHBIX
KapOOHOBBIX KHCIIOT: COJIEH, TaJOreHaHTUAPUIOB U aAHTHIPHJIOB,




CJIOKHBIX I(PUPOB, HUTPUJIOB U aMUJOB, THAPA3UI0B, TUAPOKCAMOBBIX
kuciot. llpencraBneHns 0 MeXaHU3ME — B3aUMMOIIPEBPALLEHUH
KapOOHOBBIX KUCJIOT ¥ UX MPOU3BOJIHBIX, POJIb KUCIOTHOI'O U OCHOBHOT'O
Katanmn3a. BocctanoBieHue U rajJoreHupoBaHNue KapOOHOBBIX KHCIIOT.

34

[TpousBogubie KapOOHOBBIX KUCHAOT. CoOnM: TpPENCTaBICHUS O
CBOMCTBAax M MX 3aBUCHUMOCTb OT IPHUPOABI METaIa; MPEBpPALLEHUs,
CONPOBOXAAIOIIMECA YJAJICHUEM JABYOKHUCH yriepoja (IMposus3,
aHOJTHOE OKUCJIEHHE, IEHCTBHE FAJIOTEHOB Ha cepeOpsiHbIE COJIN).

35

XIOpaHTUAPHUIBL: PEAKINK ¢ HYyKJIeo(prIiaMi U UX MCIOIb30BAHHE
JUISL 3aMEHbl aToMa BOAOpOJAa AalUJIbHOH TPYIIOU (AlMJIUPOBAHUE),
BOCCTAaHOBJICHHE [0 aJIbJIETHIO0B, PEAKIMU C MarHMMOPTaHUYECKUMU
COCIMHEHUSMU.

36

AHruapuabl KapOOHOBBIX KHCIIOT: peaknud ¢ Hykieoduiamu
(auunupoBaHue), YKCyCHbIN aHruapua kak CH-komnoHeHTa B peakiuu
C apOMATUYECKUMHU AJIbJIETUIAMH.

37

CrnoxHsle 3(UpHIL: KaTaJIMTUIECKOE T'MJIPUPOBAHMUE,
BOCCTAHOBJICHUE METAJUIAMU M KOMIUIEKCHBIMU TMAPHUIAMH METAJUIOB,
ANIEKTPOPUIBHOCTh B CPABHEHHUH C XJIOPAHTUIPUIAMU U aHTUJIPHUIAMHU,
peakuuu ¢ Hykiaeodunamu (TUapOiIu3 U nepesTepuduKkais, peakiuuu ¢
aMUHaMH,  CIIO)KHOX(UpHAs  KOHJEHCAIUs), OCHOBHBIE  IIyTH
VICIIOJIb30BAHUs.

38

AMUIIBI: B3aMMHOE BIIMSIHUE KapOOHUIILHON U aMHUHOTPYIITIBI U €T0
CJICJICTBUSI B OTHOIICHUH KHCIOTHO-OCHOBHBIX CBOWCTB B CPABHEHHUH C
aMMHaKOM ¥ aMHHAMH U 3JEKTPO(PMIBHOCTA B CPABHEHUU C APYTHMHU
MPOU3BOAHBIMA KapOOHOBBIX KHCJIOT, PEAKIMU C HyKJIeohuIiaMu
(rumponu3,  alKOrojivM3, TEpeaMHIUpPOBAHWE), OCHOBHBIC  IYTH
NpeBpalicHuss B aMHHBI (pa3MMyHbIE BapHAHTHI BOCCTAHOBIICHMUS,
neperpynnupopka ['odpmaHa W POACTBEHHBICE €M IIpPEBpalleHUS
THIPa3uOB, a3WJIOB, THUIPO- KCAMOBBIX KHCIIOT), OCHOBHBIC ITyTH
MCIIOJIH30BAHUSI.

39

Hutpunpl: katanmuTH4eckoe THUAPUPOBAHWE, BOCCTAHOBIICHUE
HAaTpPUEM B CIUPTE, TUAPUIAMHU, XJIOPUCTHIM OJIOBOM, B3aUMOJICHCTBUE C
HYyKJIeo(hUIaMu (runponus, aJIKOT'0JIN3), peakIuu v
MarHUHOPTaHNYECKUMH COCTMHEHUSIMHU.
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Hacerimennple  qukapOoHOBBIE KHCIOTHL. Kiaccudukamus u
HOMEHKJIATypa.
[Ipou3BogHBIE YTOJIBHOW KHUCJIOTHI: MOYEBHHA, CIOXHBIE JPUPHI,
XJIOPYTOJIbHBIH 3(Up, ypeTaHbl, W30IMAHATHI, ITYyTH MPOMBIILICHHOTO
WCIIOJIH30BAHUS TPOU3BOIHBIX YTOJIHHOU KHCIOTHI
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Hutpocoenunenus Knaccudpukauus m HomeHkiaTypa. CrocoObl
MOJIYYEHHUS] HUTPOCOCTUHEHUW: HUTPOBAHME YTJIEBOJAOPOJIOB, OOMEH
aToMa rajioreHa Ha HUTPOTrPYIIy, OKHUCICHUE aMUHOB, OKCUMOB, CUHTE3
apOMaTUYECKUX HUTPOCOETMHEHUH U3 aMUHOB YEPE3 COJIM TMA30HUS.
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DNEKTPOHHOE CTPOCHUE HUTPOTPYIIIbI, XapakTep €€ BIUSHUA.
XUMHUYECKHe CBOMCTBA: KaTaJIMTUYECKOE THJIpUPOBAHMUE,
BOCCTAHOBJIEHUE B KHCIIOM, HEUTPAJIbHOU M IMIENOYHOH cpepax; CH-
KHCIIOTHOCTb, TayTOMEpUs M CBS3aHHbIE C HUMH CBOHCTBA
annupaTUIeCKuX HUTPOCOCTMHEHUN (ramouupoBaHue,
HUTPO3UPOBAHME, AJKUIMPOBAHUE, KOHJEHCAIUS C KapOOHWIbHBIMU
COCIMHEHUSIMU U CHHTE3 HUTPOAJIKEHOB, NMPUCOCIUHEHUE K JBOWHOHN
CBSA3U, AKTUBUPOBAHHOHM SJIEKTPOHOAKIENTOPHBIMU 3aMECTUTEIISIMH),
peakiuu anuopMbl (TUAPOIIN3, TEPETPYNIUPOBKA B THAPOKCAMOBBIC
KHUCJIOTHI).
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[IpencraBneHust o CBOMWCTBAaX HUTpoankeHOB. Crnernudpuueckue
CBOMCTBA  apOMAaTHMYECKUX  HUTPOCOEAMHEHHMU:  DIIEKTPOPHUIBHOE
3aMeIeHNE U BIUSAHUE HUTPOTPYMIMBI KaK 3aMECTUTENsI Ha CKOPOCTh U
OpUEHTAIIMI0 B OJTHUX pEaKUUsAX; YaCTUYHOE BOCCTAHOBIICHUE,
HYKJI€O(UIbHOE 3aMeIleHHEe TajoreHa B HHUTPOrajioreHOEH30JaX U
HUTPOTPYMIBI B TOJUHUTpoapeHax; okucieHue, CH-KHCIOTHOCTH U
CBSI3aHHBIE C HEW pPEeaKIMH HUTPOMPOU3BOJIHBIX Todyousa. [IpomayKTel
HETMOJIHOTO BOCCTAHOBJICHHS] HUTPOCOCIWHEHUH: HUTPO30COCINHEHUS,
UX TayTOMEpus, peakuud JUMepu- 3allud M KOHJEHCAIUH;
(beHUITUIPOKCUIAMUH, a30-, Aa30KCH- W  THAPA300EH30/1, UX
NEePEerpynImupOBKH.
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OOmme mnpencTaBieHUs W KiIacCHUPUKanus. ApomaTHuecKue
reTePOLMKINYECKUE CoequHEeHMsI. [[ATUUIeHHBIE TeTEPOIUKIIBI C OJTHUM
rerepoatoMoM (dypaH, THODEH, TUPPOJ): OOIIME METOJbl CUHTE3a U
B3aMMOIIPEBPAIIICHUS, 3aBUCHUMOCTh CTEIEHH AapOMATHYHOCTA OT
MIPUPOJIBI TETEPOATOMA U €€ BIUSHUE HA OCOOCHHOCTH B3aMOJICHCTBUS
C KUCJIOTaMH U 3JIEKTPOodUIaMU; PEaKIIUU THIPUPOBAHMS U OKUCIICHHUS.
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Oyphypon u THOPEH-2-aNbAETH], NUPOCIH3EBas KHUCIOTA.
KucioTHele cBOHMCT- Ba NHUPPOJAa U MX HCIOJIb30BAHHE B CHHTE3E;
OUPPOJI-2-albJIETU U €ro NMpeBpallieHue B NOp(UH; TUPPOIbHBIA LUK
KaK CTPYKTYPHBIH ()parMeHT NPUPOTHBIX COSTUHEHHH.
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I/IHI[OJI M €ro MPOU3BOAHBLIC: MCTOJAbI IMOCTPOCHHA HHIAOJBHOIO
O0CTOBA, OCHOBAHHBLIC Ha HCIIOJIB30BAHHMHM aApPOMATHUYCCKHUX AMHUHOB H
ApUITrHaApasoOHOB; XUMHUYCCKHC CBOMCTBA HHO0JIa, CUHTE3 BaKHECHIITAX
IMPON3BOJHBIX, MMpCACTABJICHNUA 0) IMPHUPOJIHBIX COCIUHCHUAX
(anKanonz[aX) HHIOJBHOTO PAd, MHAWTO U MHIANTOUAHBIC KPACUTCIIN.

47

[TaTHdIeHHBIE TETEPOIMKIIBI C JIBYMSl T€TepOaTOMaMH, OJHWH W3
KOTOPBIX — a30T (MAa30JIbl): UMHUIA30J1, TUPA30JI, OKCA30J, H30KCA30JI.
OCHOBHBIC ~ METOABI ~ CHHTE3a,  KHUCIOTHOCTh,  OOpa3oBaHUE
MEKMOJICKYJIIPHBIX BOJIOPOTHBIX CBSI3CH, TAYyTOMEPHS, IPEACTABICHHUS O
PEaKIMOHHON CITIOCOOHOCTH.
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[IaTnuneHHbIC reTCpouuKibl C TPpEMA U Ooee rerepoaroMaMu
(TpI/IaBOJ'II:I, TETPA30JIbl, HCHT&SOH); MCTOAblI CUHTE3a, IIPCACTABICHHUA O
CTPOCHHUHU U peaKHI/IOHHOﬁ CITOCOOHOCTH.




49

[lupuaH W ero TroOMOJIOTH: H30MEpHUsT U HOMEHKIATypa,
apOMaTUYHOCTh, JBOUCTBEHHAasi OCHOBHOCTb M HYKJICO(UIBLHOCTH;
nposiBieHUsT N-OCHOBHOCTH W N-HYKJICO(QHUILHOCTH, 0Opa3oBaHue N-
OKHCH; T-OCHOBHOCTh U T-HYKJICO(PUIHHOCT: BIUSHHUE T€TepoaToMa Ha
9TH CBOWCTBA, PEAKIIMH ICKTPOPIIBHOTO 3aMEIICHHUS B SJIPE MUPUTAHA
n ero N-OKHCH M UX HCIOJb30BaHUE ISl CHHTE3a (YHKIIMOHAJIBHBIX
POU3BOIHBIX MUPUJIMHA.

50

OTHoIIeHNEe MUPUANHA U €r0 TOMOJIOTOB K OKUCIIUTENSIM; BIUSHUE
rerepoaToMa Ha JJIEKTPO(UIbHBIE CBOWCTBA MUPHIMHOBOTO Spa,
HyKJIeo(puIbHOE 3amelleHue Boaopona (peakuus YUwnunmbabuna) u
HYKJIEO(UIHbHO-TIOIBUKHBIX TPYIII, UCIOIB30BAHNE ATHX PEAKIUH IS
CHHTe3a (YHKIIMOHAJIBHBIX TMPOU3BOAHBIX MUPUAMHA; TUIPUPOBAHUE
nupuauHoBoro  siapa; CH-KMCIOTHOCTH METWJIBHOM TPYMNIBl B
3aBHCHUMOCTH OT €€ IOJIO)KEHUS B MUPHUINHOBOM SIPE U MPOSIBICHUS B
XUMHUYECKUX CBOMCTBAX MUKOJUHOB.
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Bnusguaue nonoxeHus: PyHKIIMOHAIILHON TPYIIIBI B SiApe MUPUIMHA
Ha CBONCTBAa THUAPOKCH- W aMHUHONHMPUJIMHOB, TAayTOMEpHUSI HSTHUX
npou3BOAHbIX. CHHTE3 aIKWI- U apUI3aMEIICHHBIX MPOU3BOIHBIX
NUPHUIMHA C UCTIOJIb30BaHUEM N-OKHCUITUPUIUHA.

52

XWHONVH " WU30XUHOJIVH. METO/IbI IOCTPOCHUS
TeTEPOLMKINYECKOIO s/Ipa, OCHOBAaHHBIE HA PEAKUUAX aHWIMHA C
[JIMIEPUHOM WIM KapOOHWIBHBIMU  COEAMHEHUAMH, LUKIM3ALUSL
€HAaMUHOKETOHOB, cHuHTe3 bunepa—Hanupansckoro. CxonctBo u
paznuuusl XMMHYECKMX CBOHCTB NUPHAMHA, XWHOJMHA M HX
ITPOU3BOJIHBIX.
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ABUHBL: TUPUIA3UH, TUPUMUANH U IUPA3HH: CIIOCOOBI MOCTPOEHUS
reTepouukiia. bapoutypoBas kucioTa u ee npousBojaHble. CpaBHEHUE
XUMUYECKUX CBOHCTB a3MHOB W NMUpHUANHA. BaxkHeWue mpou3BOAHbIC
OUPUMHIMHA M HX pOJIb B KAueCTBE CTPYKTYpPHBIX (HparMeHToB
HYKJIEMHOBBIX KHCJIOT: Ypauui, IUTO3HH, THMHUH.
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[lypur Kak KOHJEHCHpOBaHHAs CHUCTeMa HMMHUAA30JIa U
NUpUMUIUHA. MeTonbl TOCTPOCHHUsS IyPUHOBOTO sI/Ipa, Ba)KHEUIIHE
NPOU3BOJAHBIE — MOYEBas KHUCJIOTA M €€ NPUMECHEHHWE B CHHTE3E,
MyPUHOBBIE  aJIKaJOUJbl psAga KcaHTHMHA (KodeuH, TeoPuUIvH,
TeoOpOMUH), aJeHWH, TryaHuH. [IpenacTaBieHuss O HYKJICOTHUIAX U
HYKJICMHOBBIX KHCIIOTAX.




7.3.2. Kputepuu ¥ HOPMbI OLIEHKH

dopma
NpoBeIeHUs1
Cemectp . Kpurepun u HOpMbI OLIEHKH
NPOMEKYTOYHOIM
arTecTaunu
4 AK3aMEH IO Tekymuii peUThuHT coctapisieT 80-
«OTIUYHOY
HAKOIHUTEIbHOMY 100 6amioB
€UTUHT Texymmit pedTuHr cocrasiser 60-
P Y «XOpOILIOY» P

79 6aiuoB

«KYHOOBJICTBOPUTECIIEHO»

Tekymuii pedThuHT coctapisieT 40-
59 6amnoB

«HEYOOBJICTBOPUTECIBHO

Tekymuii pedTuHr coctapisieT 0-
39 6amioB




8. YueOHO-MeTOAMYeCKOEe U MH(OPMAIIMOHHOE 00ecTieYeHre JUCHMIITTHHBI

8.1. O0s13aTesibHAA IUTEpPATYypa

Tun (yueOHuK, yueOHOE

Ne nocooue, yaeoHoO-
ABTOpBI, COCTABUTEJIN 3arnaBue (3arojioBoK)
n/n MeTOoANYEeCKoe mocoone,

NMPaKTHKYM, JIP.)

I'ox n3nanus

KoauuecTBO B
HAy4YHOH
ouodanorTexe /
HaumMmeHoBaHue
9BC

1 PeytroB O.A., Kypu A.JL, | Opranundeckas xumus. B 4 gactax. Y.1 / O. Y4eOHUK
bytun K.II. A. Peytos, A. JI. Kypu, K. II. Bytun. — 7-e
u3n. — Mocksa : JlabopaTopust 3HaHUM,
2017. — 568 c. — ISBN 978-5-00101-506-2
(u.1), 978-5-00101-499-7. — Tekcr
AJICKTPOHHBIN // DIEKTPOHHO-OMOIMOTEeUHAs
cuctreMa [PR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/88900.html

2017

SBC «IPRbooks»

2 | PeyroB O.A., Kypu A.JL, | Opranundeckas xumus. B 4 gactax. U.2 / O. Y4eOHUK
bytun K.II. A. Peytos, A. JI. Kypu, K. II. Bytun. — 7-e
u3n. — Mocksa : JlabopaTopust 3HaHUM,
2017. — 624 c. — ISBN 978-5-00101-507-9
(4.2), 978-5-00101-499-7. — Tekcr
AJICKTPOHHBIN // DIEKTPOHHO-OMOIMOTeYHAs
cuctreMa [PR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/88901.html

2017

SBC «IPRbooks»

3 | PeyroB O.A., Kypu A.JL, | Oprannyeckas xumus. B 4 gactax. 4.3 / O. YueOHuK
bytun K.II. A. Peytos, A. JI. Kypu, K. II. Bytun. — 6-e
u3n. — Mocksa : JlabopaTopust 3HaHUM,
2017. — 545 c. — ISBN 978-5-00101-508-6
(u.3), 978-5-00101-499-7. — Tekcr
AJICKTPOHHBIN // DIEKTPOHHO-OMOIMOTeYHAs
cuctreMa [PR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/88902.html

2017

SBC «IPRbooks»»
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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

3NIEKTPOHHBIH // DNEeKTpOHHO-OMOIMOTeYHAS
cuctema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/88903.html

Y4yeOHuK

2016

OBC «IPRbooks»

OpoBckas M.A., Kypkun
A.B.

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

VYy4ebHoOe mocodue

2020

OBC «IPRbooks»

boposnes 1.B.

Opranuyeckass  XUMHA:  TEPMHHBl U
ocHoBHble peakiyn / W. 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»




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»

Veremok FO.A.

Verbiok, FO. A. Jlekiuu 1o opraHnyeckon
xumud. Yacte 2. XuMuUA YIIIEBOAOPOIOB.
AJIKaHEBI, aJIKCHBI, aIKUHEBI B 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»

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. JIusanios, 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. lonosiHMTE/ILHAS JIUTEPATYPa




JluBanmoB M.B., 3aiineBa
I''C., JluBammoma JILH.,
I'ymoxuna H.C., Bbonecos
N.I'. moxm pen. 3eduposa
H.C.

Opranndeckass XuMus. 3agaqyd 1o oOmemMy
Kypcy c pemieHusmu. B 2 wactax. U.I :
yaeOHoe nocodbue / M. B. Jluanmos, I'. C.
3aitnea, JI. W. JluBanuoBa [u np.] ; moxg
penakumeit H. C. 3edupoBa. — 2-¢ uznm. —
Mocksa : BUHOM. JlaGoparopusi 3HaHUM,
2015. — 256 c. — ISBN 978-5-9963-2593-1
(u.), 978-5-9963-2494-1. — Texkcr
AJICKTPOHHBIN // DNEKTPOHHO-OMOIMOTEeYHAs
cuctreMa [PR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/88906.html

VYy4ebHOe mocodue

2015

SOBC «IPRbooks»

JIuBannos M.B., 3aiineBa
I''C., JlmBammosa JL.U.,
I'ymoxuna H.C., bonecos
N.I'. mox pen 3edupona
H.C.

Opranuyeckast XuMusl. 3aaqu 1Mo 0O0IIEMy
Kypcy ¢ pemieHusimu. B 2 wyactax. Y.II :
yuebHoe nocobue / M. B. Jlusanuos, I'. C.
3aniuena, JI. W. JluBanuosa [u nap.] ; moxg
penakuueit H. C. 3epupoBa. — 2-e u3g. —
MockBa : BUHOM. JlaGoparopusi 3HaHUH,
2015. — 715 c. — ISBN 978-5-9963-2594-8
(u.Il), 978-5-9963-2494-1. — Texkct
3NIEKTPOHHBIN // DNEeKTpOHHO-OMOIHOTeYHAS
cuctema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/88907.html

YyebHoe mmocobdue

2015

SBC «IPRbooks»

bynes A.C.

TeopeTnyeckne OCHOBBI ~ OpPraHUYECKOM

XUMUM  33Ja4HUK 10 JUCHUIUIMHAM
"Teoper. OCHOBBI Opras. XUMHH'",
"Mexanusmbl oprad. peakuuit", "Peakm.

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

VYy4ebHoOe mocodue

2014
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8.3. Ilepeuennr nmpodeccHoHANBHBIX 0a3 JAHHBIX M MHGOPMAIMOHHBIX CIPABOYHBIX
cucTeM

- BbyrtnepoBckue cooOmieHus [ DNEKTPOHHBIN pecypc] : MHOTOIpeaMeT. Hayd. kypH. / OO0
« IHHOBaIMOHHO-U3AATENBCKUHN JOM «ByTIepOBCKOE HacIeaue»». — DIEKTPOH. KypHaAI. —
Kazanp : OOO «/IHHOBaLIMOHHO-U3AATENBCKUM 10M «byTiepoBckoe Hacieaue»», 1999- .
Pexxum goctymna k xypH.: http://butlerov.com/stat/reports/view.asp?lang=ru

- XuMuA B UHTEpecax yCTOMYMBOTO Pa3BUTH [ DNEKTPOHHBIN pecypc| : MEKIyHap. HayY.
*KypH. / Cubupckoe otaenenne PAH. — DnektpoHn. xypHai. — HoBocubupcek :
MzparensctBo CO PAH, 1999- . Pexxum noctyna K KypH.
http://www.sibran.ru/journals/Hviur/
- WebofScience [DnekTpoHHBII pecypc]: MynbTUANCIUIUIMHAPHAS pedepaTuBHas 6a3a JaHHBIX.
— Philadelphia: ClarivateAnalitics, 2016 — Pexxum goctyna: apps.webotknowledge.com. — 3ari. ¢
dKpaHa. — 3. pyc., aHIIL
- Scopus [DnexkTpoHHEbIH pecypc]: pedeparuBHas 6a3za nanubix. — Netherlands: Elsevier, 2004 —
Pexxum noctyna: scopus.com. — 3ari. ¢ 3KpaHa. — 3. pyc., aHIIL.
- Elibrary [DnexkTpoHHBIN pecypc|: HaydHas d7aeKkTpoHHas Oubnumoreka. — Mocksa: HOb, 2000.
— Pexxum nocryma: elibrary.ru. — 3ari. ¢ skpana. — fI3. pyc., aHri.
- SpringerLink [DnexkTponnsIii pecypc]: [0a3a nannbix]. — Switzerland: SpringerNature, 1842. —
Pexxum noctyna: link.springer.com. — 3aru. ¢ skpana. — S3. aHri.
- ScienceDirect [ DeKTpOHHBIN pecypc]: KOJUIEKIUS AICKTPOHHBIX KHUT n3aarenbeTa Elsevier.
— Netherlands: Elsevier, 2018. — Pexxum nocryna: sciencedirect.com. — 3ari. ¢ skpaHa. — SI3. anri.
- 9BC "Jlanp" (nmpaBa npuHamiexat OO0 «3bC 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. mo 27.07.2021 r.
(mo agpecy http://www.e.lanbook.com) Bkiro4aeT B ce0s MOJHOTEKCTOBBIE JIEKTPOHHBIE BEPCHH
BCEX KHHI, BBINICIIMX B W3JATEIbCTBE, & TaKXKE KOJUIEKIIMH MOJHOTEKCTOBBIX (HalIOB Apyrux
u3naTenbeTB. B 0aze mpencTaBieHbl HE TOJMBKO ydueOHbIE M3/IaHUs, HO U Hay4yHas JuTepaTrypa, a
TaK>Ke CIIOBapH.
- 9BC " IPRbooks" (mpaBa npunaiexar OOO Komnanus "Aii [Iu Ap Meaua"), norosop Ne
468 ot 04.06.2020 r. ¢ 01.08.2020 r. mo 01.08.2021 r. (mo aapecy http://www.iprbookshop.ru )-
CONCPKHUT YUYEOHMKH M YydeOHble TOCOOUs, MOHOrpaduu, NPOU3BOACTBEHHO-IIPAKTUYECKHUE,
CIIPABOYHBIC M3aHUs, a TAKXKE JIETOBYIO JIUTEPATYPY Uil MPAKTUKYIOMMX cnenuainuctoB. B 9bC
BKJIIOYEHBI W3JIaHHS 3a TOCJIETHHE 5 JeT MO T'YMaHWUTapHBIM, COIUAIBHBIM M SKOHOMHUYECKHUM
HayKaM, 10 OCTAJIbHBIM OTpAacJisiM 3HaHUS - 3a ocieanue 10 mer.

8.4. [lepeyenb mporpaMMHOro odecrneyeHust

Ne Hanvenopanue IO PexBu3nTHI norOB?pa
n/n (naTa, HOMep, CPOK AeHCTBHSA)
1 | Windows Horosop Ne 690 ot 19.05.2015r., cpok
JeCTBUS - OECCPOUHO
2 | Office Standart Horosop Ne 690 ot 19.05.2015r., cpok
neiictBus - 6eccpouno; Jloroop Ne 727 ot
20.07.2016r., cpok AeHCTBUSA - OECCPOTHO
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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 /ISl OCYIIeCTBJICHUSI
o0pa3oBaTeIbHOI0 MpoLecca 1o JMCHUIINHE

HaumeHoBaHue 000PYyI0BAHHBIX Y4EOHBIX
Ka0MHeTOB, 1a0opaTopuii, MACTEPCKUX U

ayJIUTOpUs AJIsl IPOBEICHHS Ta00paTOPHBIX
pabot. YueOHas ayuTOpHs I KypCOBOTO

IPOCKTHUPOBAHNUS (BHIIOJIHEHHUSI KYPCOBBIX

Ne JP. 00beKTOB J1JIfl IPOBeIeHMSI
. Ilepeyennb 0CHOBHOTO 000pYyAOBaHHS
N/ | NPaKTHYeCKHUX U JA00PaTOPHBIX 3aHATHIA,
NoMeleHuH JJISI CAMOCTOSATEILHOM
padoThl 00y4yaromuxcs (HoMep ayAuTOpPHH)
VYyeOHnas ayautopust A1 npoBeaeHus 3aHaTuil | CTONbl yYeHUYECKUE TPEXMECTHBIE U
JICKIIMOHHOTO TUMA. YueOHast ayAuTOpHsI IJs | IBYXMECTHBIE MOHOOJIOKH, CTOJ
MPOBEJCHUS 3aHATHA CEMHHApPCKOTO THIA. | MPENoIaBaTeIbCKUM, CTYI
YyeOHass  aymuTopusi A KypCOBOTO | MPEIOAaBaTeIbCKUi, Kadeapa, 10cKa
MPOEKTUPOBAHUS  (BBIMOJIHEHHs] KYPCOBBIX | MEJIOBas . SKpaH HaBECHOMU, IPOEKTOpP.,
1 | pabor). YueOHas aynuTopus AJisi MPOBEICHUS | IPOLIECCOP. MBIIIh KOMIL., TTYJIbT.
IPYHIOBBIX u WHIUBUAYAJIbHBIX
KOHCYNIbTAllMi. YueOHas ayauTopus MAjs
MPOBEJCHUS 3aHATUN TEKYIIEro KOHTPOJIS U
IIPOMEKYTOUHOH aTTECTAlUU.
A-125
2 | YuebHas ayauTopust sl IPOBEICHUS CTobl yYEeHHUECKHUE IBYXMECTHbBIE
3aHATHUH JICKIIMOHHOTO THMA. YueOHas (MOHOOJIOKH), CTOJ MPETOAaBaATETHCKHM,
ayJIUTOPUS AJIs IPOBEICHUS 3aHATUI CTYJI IPENo/IaBaTeNIbCKUM , 10CKa
CEMHHAPCKOT0 TUTA. Y4ueOHas ayIuTOPHs I | ayTUTOpHAs (MeoBast), TabJmiia
KYpPCOBOT'O MPOEKTUPOBAHUS (BBITOTHEHUS Meneneena .
KYPCOBBIX pa0boT). YueOHast ayTuTOpust IJis
MPOBEJICHUS TPYIIOBBIX U HHIUBHIyaTbHBIX
KOHCYJIbTAIMi. YueOHas ayTuTOpHs ISt
MIPOBEICHUS 3aHIATUIN TEKYIEro KOHTPOJIS U
MPOMEXKYTOUYHOM aTTECTALIUH.
A-215
3 HWJI "®yHKmoHanbHbIe Jlocka MenoBasi, CTOJI MMChbMEHHBIN,CTOJIBI
TeTEPOLMKINYECKUE COeTUHEHUS" nabopaTopHBIE OCTPOBHEIE, MOJIKA IS
JlaGopaTopusi OpraHMYEeCKON XUMHUH. Ja00paTOPHBIX MPUHAIICKHOCTEH,
VYyeOHast ayTuTOpHsI U1 IPOBEICHUS pedpakromerp UPD 454 B2M, cromsl
1abopaTOPHBIX padoT. nabopaTopHbIe, TYMOBI IJIs TOCYIBI 1
A-203 PEaKTUBOB., MOWKA, BBITSDKHBIC TKA(HI,
CTOJIbI MUCbMEHHBIE, KA} s
PEaKTUBOB , KA CyMUIBHBIA DKPOC
4610, xonmbonarpesarens 4120,
IepeMelmBaoniee ycrpoiuctso 4610M,
AJIEKTPOIUINTKH, BECHI JabopaTopHbie BK-
300, ITonsspumerp CM-3,TabypeTsl
1abopaTopHbIE , XUMUYECKas Mocya
Kowmmbrotepnsiii kiacc. YueOnas aynutopust | CTONbI y9eHUYECKHUE, CTOI
JUISI IPOBEJICHUS 3aHATUHN JIEKIIMOHHOTO TUIA. | TPENOAaBaTeIbCKUMN, CTY/Ibsl YUeHUUECKHUE,
Y4eOHast ayIuTOpus JIs TPOBEICHUS nocka ayautopHas (mapkepHas), [1K ¢
4 | 3aHATUI CEMUHAPCKOTO TUTA. Y4eOHas BBIXOJIOM B ceTb MHTEpHET




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

pabor). YueOHast ayauTopus IJIsl TPOBEICHUS
TPYHIIOBBIX U UHAUBUAYAJIbHBIX
KOHCYJIbTAIIMi Y4ueOHast ayAuTOPHs ISt
IMPOBCACHU A 3aHATUN TCKYIICTO KOHTPOJIA U
MPOMEXKYTOUYHOM aTTECTALINH.

VYJIK-812

[Tomemienne I CaMOCTOSATENIBHOM PabOTHI
CTYIEHTOB.
I'-401

Cron yueHuueckui - 26 mr., cTyn - 26 mr.,
koM  Cronmbpl  y4YEHWYECKHE,  CTYJIbS
yuennueckue, I[IK ¢ BbixomoM B ceThb
HNuTtepHer.
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