MHUHUCTEPCTBO IMTPOCBENIEHUS POCCUVCKOM ®EJIEPAIIMA
(denepanbHoe rocy1apcTBeHHOe 0I0KeTHOEe 00pa3oBaTe/ibHOE YUpesKJAeHHe BbICIIEro 00pa3oBaHust

«KPACHOSIPCKUHM I'OCYJAPCTBEHHbBIN NEJAIOT'MYECKW YHUBEPCUTET um. B.II. ActadbeBa»
(KTTIY uM. B.I1. Acradpera)

Kadenpa 6uonoruu, XuMuu U METOAUKH OOyUCHUS

PABOYAS ITPOT'PAMMA JUCHUIIJIMHBI

XUMUSI XUHOHOB U XUHOUIHBIX COEJTUHEHNH
JJIEKTUBHAS JUCLUILJIMHA

[IporpamMma moAroTOBKY HAyYHBIX M HAYYHO-TIEIArOTMUECKUX KaJIpOB B aCIUPAHTYpE:
1.4.3. Opranuyeckasi XuMus

Kpacnosipck 2026



PabGoyass mporpaMma >JI€KTHBHON JUCIUIUIUHBI «XUMHUS XUHOHOB U XMHOUIHBIX
COCIMHEHUI» COCTaBJeHA JOKTOPOM XHMHYECKUX HaykK, mpodeccopoM kadeapbl
Oouosioruu, XUMHM M MeTonuku oOyuenus JI.M. ['opHOCTaeBBIM, KaHIUIATOM
XUMUYECKUX HayK, JOLEHTOM Kadeapbl OMOJIOTUU, XUMUU U METOJIUKH OOYy4YeHUs
O.U. domMuHBIX

PaGouas nporpamMmma qUCHUIIIMHBI YTBEpKACHA Ha 3acejaHuu Kadeapbl OMOI0ruu,
XUMHHU U METOJIUKH 00yUYeHUs
ITpoTtokon Ne 8 ot «08» mas 2024 r.

Pabouas nporpaMma IUCHUILNIMHBI aKTYAJINU3UPOBAHA U YTBCPIKJICHA HA 3aCCAAHNN

BBITTyCKatomen kadeapbl OMOJOTHH, XUMHUHU U METOAUKHA O0yUCHHS
ITpoTokosNe 9 ot «07» mas 2025 r., npoTokoaNe 9 ot «06» mas 2026 .

3aBeayromuii kadeapoin / %f ¢4 '7Q Antunosa E.M.



HOACHUTEJIBHASA 3AIINCKA

1. MecTto aucuuminabl B crpykrype OIL

[Iporpamma aucHUIUIMHBL pa3paboTaHa B cooTBeTcTBUM ¢ DenepanbHbIM
3akoHOM «00 oOpa3zoBanun B P®» ot 29 nekabps 2012r. Ne 273-D3;
[Toctanosnenuem IlpaBurensctBa Poccuiickoit @eneparuu ot 30 HosiOpsa 2021 r.
Ne2122 «O06 yrBepxknenun I[lonoxkeHuss O MOJATOTOBKE HAay4YHBIX M Hay4HO-
neJarortyeckux  KaapoB B acnupantype  (aaploHkType)»;  Ilpukazom
MunucrtepcTBa Hayku W Bhiciiero odpaszoBanus Poccuiickoit @enepanuu ot 20
okTsi0pst 2021 1. Ne951 «OO6 yTBepkaeHUu ¢eaepanbHbIX TOCYAapCTBEHHBIX
TpeOOBaHMII K CTPYKType MNporpaMM TMOATOTOBKM HAy4YHbIX U HAay4yHO-
NeJaroru4eckux KaJpoB B acUpaHType (abIOHKTYpPE), YCIOBUSIM UX pealn3aluu,
CPOKaM OCBOCHMSI ATHUX NPOrpaMM C YYETOM pa3iIuyHbIX GopM OOydeHuUs,
oOpa3oBaTeIbHBIX TEXHOJOTMH M  OCOOCHHOCTEH  OTAENBbHBIX  KaTeropuii
acIMpPaHTOB (aIbIOHKTOB); HOPMAaTUBHO-IIPABOBBIMHU NOKYMEHTaMH,
PETIAMEHTUPYIOLIMMH MPOLECC MOATOTOBKH HAYYHBIX U HAYYHO-IIEIArOrMYECKUX
kaapoB B acnupantype B KITIY wum. B.II. AcrtadreBa mo mnporpammam
acCIMPaHTYpHI.

MecTo IMCHUIVIMHBI B Y4eOHOM Iu1aHe. J(ucuurimHa «XuMusi XMHOHOB U
XUHOUJHBIX COCAMHEHUN» K OJJIEKTUBHBIM JHUCHUILNIMHAM Y4eOHOro IuUiaHa
oOpa3oBaTeabHOM MporpaMMel aciupanTypsl. U3yuyaercs B 1-2 cemectpe.

2. O0beM IMCUMILIMHBI M BUbI Y4e0HOI padoThI

Tpynoemkocth aucuuIuiuebl coctaBiaser 3 3.e. (108 u4.). Bxirouaer
KOHTaKkTHYI0 paboTy c mpenojaBareieM B (opMme 3aHATHIA JEKIMOHHOTO U
npaktuyeckoro tuna 40 4./ 1,11 3.e. Ha camocTodrensHyio paboTy OTBOAUTHCS
67,85 yacoB / 1,88 3.c.

3. lleab ocBOeHMSI TUCHMILIMHbBI

Heab — dopmupoBaHue y acUPaHTOB 3HAHHMK MO OJHOMY M3 BEAYIIUX
HaIpaBJICHU OPraHUYECKOM XUMHHU — XHUMHUU TeTEPOIUKINUYECKUX COCIMHEHUH,
MIPUEMOB TOCTPOCHUSI TETEPOIUKINYSCKUX COETUHEHHUH, HABBIKOB pPabOTHI IO
OCHOBHBIM  CHeNU(PUYECKHMM MeTojJaM CHHTe3a, aHaiau3a. (O3HaKoMJICHUE
aCTIMPaHTOB C OCHOBHBIMH CBOMCTBAMHM TE€TEPOLMKINYECKUX COCIUHCHUH,
00J1aTaromux OMoIOrnuecKon aAKTUBHOCTEIO, AHTHOKCUJIAHTHBIMHU,
MOJTYTIPOBOHUKOBBIMH, CEHCOPHBIMH M JAPYTHUMU MOJIE3HBIMU CBOMCTBAMH.

4. IlnanupyemMbie pe3yJbTaTbl 00y4eHUsI
N3ydyeHne 5JIEKTUBHOW AUCUMIUIMHBI «XWUMHUSI XUHOHOB U XUHOWIHBIX

COCIUHEHMI»  CIIOCOOCTBYET  Pa3BUTUI0 Y  acCOMpPaHTOB  CIEAYIOIIHUX
00pa30BaTEIbHBIX PE3YIbTATOB:



Tabnuua

[Tnanupyemble pe3ynbTaThl O0yUeHUs

3a11aq1/1 OCBOCHMHA AUCIHUITIIMHBI

[Tnanupyembie oOpazoBaTeIbHBIC

pE3yJIbTAThI
N3yyenue cTpoeHus, OCHOBHBIX | 3Haem.:
METO/IOB CHHTE3a, XUMHUYECKUX | KJIACCU(UKAIUIO u HOMEHKJIATypy
CBOICTB u OMOJIOTUYECKOMN | TETEPOLUKIIOB;

AKTHUBHOCTU TI'CTCPOLHUKINICCKUX

OCHOBHBIC MCTOAbI CHMHTC3d I'CTCPOIUKIIOB U

COCIMHCHUH C  Pa3JIMYHBIMH | UX TPOU3BOIHBIX;
reTepoaToMaMHu XHMHYECKUE CBOWCTBA TE€TEPOLMKIOB U MX
MIPOU3BOJIHBIX;
OCHOBHBIX  MPEJCTABUTEICH  MPHUPOTHBIX
TETEPOIIMKIIOB.
Ymeem:
COCTaBIIATH  (OPMYJIBI IO  HA3BAHHIO
TeTEPOITUKINICCKUX COeIMHEHU I u
COCTaBIIATh Ha3BaHUS 110 (GOpMYyJIaMm;
periarth 3a71a4H, BOCIIPOU3BOISIIIIHEC
CUTyallud, BCTPCUAIOIINECS B IPAKTHKE
MHOTOCTaUHHOTO  CHUHTE3a  KOHKPETHBIX
TeTePOIUKINICCKUX COCTUHEHU;
Mpearnojgaratb BO3MOXKHBIE (DH3UYECCKUE U
XHMHYECKUE CBOMCTBA TETEPOLMKIOB U MX
MIPOU3BOIHBIX HA OCHOBE UX CTPOCHHSI.
Bnaoeem:
HaBLIKAMH TJTAHUPOBAHMSI CHUHTE3a
Pa3TUYHBIX TETEPOIUKIMYECKUX COCTUHECHUN
Y UX MMPOW3BOIHBIX.
dopmupoBaHUe HaBBIKOB | 3naem.:
MIPOBEICHHMSI HAyYHBIX | MPAKTHYECKUE METOJbl HCCICIOBAHUSI U
HCCIIeJOBaHMI MPOBEJICHUS SKCIECPUMEHTAIBHBIX PabOT IO
CO37aHUI0 HOBBIX MaTEPHUAJIOB.
Ymeem:
oOpabatbiBaTh  y4e€OHYI0,  CIIPaBOYHYIO,
HAy4YHYIO, MOHOTPapUICCKYIO 51
MEPUOAUYECKYIO JIUTEPATYPY.
Bnaoeem:
HaBBIKAMH  TIPEJICTABIICHUS  PE3YJIbTaTOB
CBOMX HAyYHBIX HCCIIEI0BaHMI Ha
KOH()EPEHINAX PA3TMIHOTO YPOBHSI.
dopmupoBaHUe CIIOCOOHOCTH | 3Haem:
HCIOJIL30BaTh MOJIYYCHHBIC | KJTacCH(PUKAIINI0, HOMEHKIIATYPY, CTPOCHUE U
3HaHMS, YMEHUS W HaBBIKM B | CBOMCTBA I'eTEPOIMKINICCKUX COCTUHEHHUM.
OpraHu3anuu Hay4YHO- | Ymeem:
HCCJIe10BATEIILCKOM U | paboTaTh C OPraHWYCCKUMH BEIICCTBAMHU




[e1IarOru4ecKoi AesaTeNbHOCTH (KMOKOCTH,  TBepAble, TOPIOYUE,  SIbI,
naxyuue).
Brnaoeem:
OCHOBHBIMH METOJaMHU CUHTE3a
OMOJIOTUYCCKA  AKTHBHBIX  TI'€TCPOIUKIIH-
YECKUX COCMHEHUI; npreMamMu
UACHTU(DUKAITIT TeTePOITUKITNICCKUX
COCIMHCHUN U WX MPOU3BOIHBIX.

5. KoHTposb pe3yabTaTOB OCBOCHUS AUCHMIUVIMHBI. VHIMBUOyalbHBIE
3aJlaHdsg, TEeMaTUYeCKHe 3a/Jaud, TECTHpOBaHHWE, KOHTpOJbHas  padora.
IIpoMeKyTOUHBIM KOHTPOJIb — 3a4ET.

6. IlepeyeHb oOpa3oBaTeJbHBIX TEXHOJOTMM, WCIOIB3YEMBIX IPHU
OCBOCHUU JUCHUILIMHBI, B TOM YUCJIC U JUCTAHIIMOHHBIC.

1) CoBpeMeHHOE  TpaJHMIIMOHHOE OOydeHue  (JICKIMOHHO-CEMHHApCKas
CHCTEMA).

2) [leparornyeckue TEXHOJIOTHH Ha OCHOBE TUAAKTHYECKOTO
COBEPIIICHCTBOBAHUS U PEKOHCTPYHPOBAHUS MaTepraja: TeXHOIOTHS MOIYIBHOTO
oOy4eHusl.

3) AJIBTepHaTI/IBHBIe TeXHoJIoruu: TexHoaorus MMPOAYKTUBHOT'O 06yquI/151.
TexHomorus MaCTCPCKUX.



1. Opranu3anuOHHO-METOAUYECKUE TOKYMEHTBI
1.1. TexHosiornyeckasi Kapra o0y4eHusi AUCUMILIHHE

(oO1mrast Tpy10eMKOCTh 3 3.€.)

Bcero [IpakTnueckue| CamocrosTenbHas
HaunmeHnoBanue pa3aeiioB v TeM JUCHUILIAHBI Konraktueie | Jlekmuu | JlaboparopHbie

9acoB 3aHATHS paborta
Pasnen 1. BBenenue 5 1 1 4
Tema 1. Obwue npedcmagnenus 0 2emepoyuUKIUYecKUx 4 1 4
COeOUHEHUSX
Pazgen 2. OcHOBHBIE MPeICTABUTEIHN pa3.11nqnblx 102,85 39 13 2 63,85
KJIACCOB reTePOIHKINYECKUX COeTHHEeHU
Tema 1. Tpexunennvie cemepoyurivl 9 1 8
Tema 2. Yemvipexunennvie cemepoyuxiivl 9 1 8
Tema 3. [Iamuunennvie 2emepoyuxis ¢ 0OHUM 9 1 1 ]
2emepoamomom
Tema 4. [Iamuunennvie apomamuieckue 2emepoyurisl ¢
08YMs1, mpeMsi 2emepoamomamu (nUpasovl, UMUOA301bl, 14 6 2 4 8
0KCaoua3onvl, Mpuasosvl) U UX KOHOEHCUPOBAHHbIE AHANO2U
Tema 5. Konoencuposanmnvie npouzeooHvle nuppoia, 16 6 > 4 10
¢ypana u muoghena
Tema 6. [llecmuunennvle 2emepoyuKibl ¢ OOHUM AMOMOM 16 8 ) 6 ]
asoma
Tema 7. [llecmuunennvle 2emepoyurivl ¢ OOHUM AMOMOM 16 8 > 6 ]
KUC10pooa
Tema 8. IIpupoonsie buonocuwecku akmusHvie 13.85 8 ) 6 585
ulecmuyieHnble 2emepoapomamuiecKue coeouHeHus ’ ’
IIpomexyTouHas aTTecTanys — 3a4eT 0,15 0,15
NTOI'O 108 40,15 14 26 67,85




1.2. COAEP)KAHME JUCLHUATLIAHBI

Paznes 1. BBenenne

Tema 1: Obugue npedcmasnenus 0 2emepoUUKIULECKUX COCOUHCHUAX

Knaccuduxaiys reTepolrkiIoB IO YHUCIY aTOMOB B IMKIE, MO MPUPOIL
reTepoaToMOB M WX 4YHCIy. HoMmeHKiaTypa TeTEepOIUKINYECKUX COCIUHEHUHN.
[IpuponHbie coeAUMHEHUS, COJICPXKAIINE TEeTEPOIUKIIbI: HYKICHUHOBBIC KHCIIOTHI,
yTJIEBO/IBI, aTKaJIOUIbI, aHTUOMOTHUKH, KO(hepMEHTHI. CuHTEeTHYECKHE
TETEPOLMKINYECKUE COCAMHEHHUS, WX MPUMEHEHHE B KadeCTBE JIEKAPCTBEHHBIX
CPE/ACTB, MECTUIIUOB, OPTaHUYECKUX CEHCOPOB, aHTHOKCUJAHTOB, (DOTOAKTHUBHBIX
MaTepuaoB U Jp.

Pazpnen 2. OcHoBHBIC NpeACTABUTEH Pa3IM4YHBIX KJIACCOB
reTepouuKJINIecKnux
cOeIUHEeHUH

Tema 1. Tpexunennvie cemepoyurivl

AsupuauH, okcupaH, THepaH. OOIMe METOAbl CHHTE3a M XUMUYECKHE
CBOWCTBA. OJIEKTPOHHOE CTPOCHUE TPEXWICHHBIX TeTepOlUKIOB. Peakuun ¢
PACKPBITUEM KOJIbLIA U C IJIMMUHUPOBAHUEM I€TEPOATOMA.

Tema 2: Yemovipexunennvle 2emepoyuKivl

A3eTUINH, OKCE€TaH W THUETaH. OJEKTPOHHOE CTPOCHHUE U XUMHUYECKHUE
CBOMCTBa YETBIPEXWICHHBIX reTepoiukiaoB. CmnocoObl monydeHus: u3z 1,3-
OMGYHKITMOHAIBHBIX MPOU3BOIHBIX ATKAHOB, PEAKIIUEH [UKIOTPUCOCTMHEHUS.

Tema 3: Ilamuunenunvie apomamuuecKue 2emMeEpPoUUKIbl ¢ OOHUM
2emepoamomom

®ypan, nuppon u TuodeH. I[lomydyenne ¢ypana u THOPeHa wu3 1,4-
IUKapOOHUIBHBIX coequHeHui. [IpomblnieHHOoe mnonydeHue Qypdypona u3
neHTo3aHoB.  JlekapOonunupoBanue ¢ypdypora u  nexkapOOKCUIUPOBAHUE
MUPOCTU3EBOM KHUCIOTHL. [IpOMBINIEHHBIH KaTaTUTHYECKUH CHOco0 CcHUHTE3a
tnopeHa wu3z Oyrana (Oyrena, OyramueHa) u aAuokcuaa cepol. [lomyyenue
3aMEIlEHHbIX MUPPOJIOB U3 0-aMUHOKETOHOB M COEIMHEHMM, UMEIOUIUX aKTUBHYIO
metwieHoByto — rpymny  (Knopp). Kowgencamuss — 2-rajorenkeroHoB  (o-
rajioreHaspaeruioB) u PreroddpupoB (B-muketoHoB) c¢ ammuakoM ([Manu).
['eTeporeHHO-KaTaJIUTUUYECKUE B3aMMHbIE TpeBpaiieHus (Qypana, THodeHa,
nuppona (peakuust FOpbeBa). DIeKTpOHHOE CTPOEHUE W apOMATHYHOCTH (ypaHa,
nupposna u THodeHa. Peakuuu 5>1eKTpO(UIBHOTO 3aMEIICHHs] B MATUYICHHBIX
reTeporKiIax — MPOTOHUPOBAHMUE, HUTPOBAHHUE, cynb(dupoBanue,
raJioreHupoBanue. Peakiuu Hyki1eoQUIbHOrO 3aMenieHus B PsiAy MPOU3BOIAHBIX
nuppoina, Tuodena u pypana. Peakuuu npucoe1MHeHUs.

@dypaH B peakIUsAX [IUEHOBOTO CHHTe3a. BrnusHue 3amectureneil Ha
XUMHYECKYI0 aKTUBHOCTH aueHa u aueHodumia. OcoOeHHOCTH peakuuu Juinbca—
Anbaepa B pAly NMpOU3BOAHBIX Nupposna u THodena. Ilpucoeaunenue kapOEHOB.
Peaknuu, ¢ypana, mnuppona u THO(EHA, NPOTEKAIONIME C pa3pylIeHUEM



apomaTtuueckoro uukiaa. @Dyppyponr — apoMaTHUECKMH albAeTH]: PEAKLUU
anekTpodunbHoro 3amenieHus, peakuuu Kannunuapo, Ilepkuna, ¢ypounosas
kougeHcanus. [lopdun. Ilpuponnsie nmoppupHuHbl: reMOrJoOMH M MHOTJIOOMH —
MEePEHOCYUKH KUCIOpoaa. LIUTOXpOMBI — MEPEHOCUMKH 3IEKTPOHOB. XJI0PODUILIbI,
BuTaMuH B12 u ero kohepMeHTHI.

Tema 4: Ilamuunennvie apomamuuecKue 2emepouUKibl ¢ 08yMs, mpems
cemepoamomamu  (nupazonvi, UMUOA3071bl, OKCAOUA30JIbl, MPUA30TBY) U UX
KOHOEHCUpPOBaHHble AHAI0ZU.

1,2-A3o0mb1. 1,3-A30mb1. TayTOMepusa u xumMmuueckue cBoiicTpa 1,3- a3o0i1oB.

CpaBHUTENBHAs XapaKTEPUCTUKA a30JI0B.

Tema 5: Kondencuposanuvie npou3eoonsle nuppona, ypana u muoghena

Wupon B mpupoae. Metosl cuHTe3a: peakius duiiepa, MEXaHU3M PEaKIUu
Oumiepa. Peakuuu ¢ CUIBHBIMH 3JeKTpoduUIaMU: HUTPOBAHUE, CYIb(PUPOBAHUE,
raioreHupoBanue, peakuus — Opupensa-Kpadrca. Peaknuss co  crnabGeimu
anekTpodunamu: peakiuu Bunbscmaiiepa, ManHuxa, a3ocodeTanusi, KapOOHU3AIUH.
buonornyeckn BakHble TNPOU3BOJHBIE HWHAONA: TpUNTOPaH, CEPOTOHUH.
[IcuxoToMuMeTHYECKHE  BEIIECTBA:  AMATUJIAMHUJ  JIM3EPTUHOBOM  KHUCIOTHI,
Oy(hoTeHUH, TMCUJIOUMH M TMCUIOUMOUH. ['OpMOHBI: MEJIAaTOHHMH, Te€TEePOAYKMHH.
AHTUOMOTUKU: MHAOIMULMH, MUTOMHUIMHBL. WHIONbHBIE ankanouisl (pe3eprnuH,
BUHOJACTUH, BUHKPUCTUH, OJUIMITHIMH, aJKaJlOWUJbl CHOpPBIHBH, CTPUXHUH).
ACKOpOUreH ¥ aHTUKaHIIEPOT€HHbIE UHI0JIbl. BakHble JIeKapCTBEHHBIE TIPETapaThl:
NCUXOTPONHBIE — HWHAONAH W  MNHUPa3UI0J, MPOTUBOBOCHAIUTENbHBIE —
WHJOMETAllMH, WMMYHOMOIYJISATOpbl — apbunon. WuponunankuiamMuHbl —
2 PeKTUBHBIN KJacc paauonpoTeKkTopoB (MmekcamuH). Kap6azon. Metombl
MOJIyYeHHUs, XWMHUYECKHUe cBoicTBa. ben3o-2,3-bypansl. Kymapon, 2- u 3-
kymaponbl. CUHTE3 KyMapoHa U ero cBoiicTBa. [{uben3dypan. KonnencupoBanusie
cuctembl Tuo(ena. TuodpeH, THoHaAPTEH, THOUHIUTO, TUOCH30THO(EH, UX CTPOCHHE
Y CBOMCTBA.

Tema 6: Illecmuunennvle 2emepoyuKIbl ¢ 0OHUM AMOMOM A30Ma

[Tupuaun. Uctopust oTKpbITHS. buomornyeckas 1 mpoMBIIUIEHHAs] BaXKHOCTh

MPOU3BOAHBIX  MHUPUAMHA. Homenkinartypa. MeTonpl  TONy4YEHUS
NUPUIMHOBBIX COCIUHEHUW. Bplenenne nupuauHa W €ro TOMOJIOTOB U3
KaMEHHOYTOJIbHON cMmouibl. CHHTE3 u3 anplerugoB U ammuaka (UnumbaOuH), u3
aneroykcycHoro s¢upa (I['anu, KHoBenarens). ['mapupoBaHue THUTIEPUIUHOBBIX
coequHeHU. PU3NYECKUE CBOWCTBA MNHUPUAMHOBBIX OCHOBAHUN. OJIEKTPOHHOE
CTpOCHUE NUPHUANHA. XHUMHUYECKHE CcBoicTBa. CBOWCTBAa LHKJIA M TETEpPOATOMA.
O3zonupoBanue. N-Okcun nupuauHa. B3aumoaelcTBue C rajoreHajJKWiIaMu,
peakiust JlagenOypra. PackpbiTue NUPUIMHOBOTO IMKJIA B COJSAX MUPUANHUS
(ITmuuke, Kenwunra). IlupmauH kak  apomaTuyeckass cucTtema. Peakmnuu
ANEKTPO(UIBHOTO 3aMElIeHHs: HUTPOBaHUE, CyJb()UpOBaHME, TajJOreHUPOBAHUE,
MepkypupoBanue. OpueHTanus, YCJIOBUS TMPOBEACHUA peakuuil. BuusHue
3aMecTUTeNel B MUPUIUHOBOM KOJIBIIE HA MPOTEKAHUE PEAKIUMA EKTPOPUIHLHOTO



3aMeLIeHHUs. HyxneodunbHoe  3amenieHue.  AMUHUpPOBaHUE  NUPUANHA
(Ynunbabun), MIPEACTABIICHHE 0 MEXaHU3ME  pEaKLHH (Unronbn).
I'mppokcwipoBanue nupuauHa. B3auMmopnelcTBue nNUpUAMHA C JUTHW- U
MarHuMOpPraHUYEeCKUMU COEAUHEHUSMMU.

Tema 7: Illecmuunennsvie 2emepoyuKiibl ¢ 0OHUM AMOMOM KUCI0P0OOa

[MupaHpl, THOMUpPAHBI, COJIM NHUPWIHS W THONUPWIHSA. ApoMaTUYECKUIN
XapakTep coyie nupuiaus. MeToabl TOJyYeHHs M PEaKUUu COJIeH NHpUIIHUS.
buonorndecku akTHBHBIE TPOU3BOIHBIE MUPOHOB. KymMapuHbl U XpoMOHBI. MeTO b1
MOJIyYeHHs] W pEeakuud KyMapuHOB M XpOMOHOB. @DOTOXpOMHBIE U
JIOMUHECIIEHTHBIE CBOICTBA MPOM3BOJHBIX KymMapuHa. BaxkHelilue mpou3BOIHbBIE
KyMapuHa U XpOMOHa.

Tema 8: Ilpupoonvie  Ouonocuuecku  QKMUGHbIE  WIECHMUYIEHHbIE
2emepoapomamuiecKue cOeOUHEeH U

HukorunoBas kucinora u HukotuHamuj (Butamun PP), kodbepmentst HA/I u
HAI®, nupuaokcuH, nupuaokcanb U nupugokcamut (Butamun B). Kodepment —
nupunokcanbdochar. Ilunepununsl. [lpupoaHsie coeauHEHUs, CoAEpKalue
MUNEPUAMHOBBIA LUKI: aTPONUH, KOKaWH, MECTHbIE aHECTETUKH — MOpP(GUH — UX
CTpOEHHE U (PU3HOIOIMUECKOE IEUCTBUE.



1.3. MeToau4ecKkue peKOMEHIAlUH aCIIUPAHTAM
10 OCBOEHHUIO JAHHOH TUCIUIITHHBI

HpI/I OCBOCHHMHN AUCHUIIIINHBI «XHUMHSI XUHOHOB U XHMHONIHBIX COCHHHGHHﬁ)}
ACIIUPAHTY CJIICAYCT 06paTI/ITB BHHUMAHHC HA CJICAYIOIINEC MOMCHTDBI:
1. MaTepI/IaJI AUCHUINIMHBI TIPCACTABJICH B 8 TeMaX, Kaxaasda U3 KOTOPBIX
3aBCpIIACTCA HpOBepKOﬁ MOJHOTHI 3HAHUM 110 OCBOCHHOMY MAaTCpHally.

[IpenycmoTpensl crneaytonye GopMbl KOHTPOJIS 3HAHUI:
* Temarnueckue 3agaum.
* KontponsHas pabora.
* HMuauBuayaibHbIE JOMAIIHUE 3aJaHUS.
* Tecr.

PexoMeHnxanuu mo BoINOJTHEHUIO 3a1aHNH, KOHTPOJBbHBIX padoT, TpedoBaHuil
K HUM

B enunom cOopHuke «TunoBsie 3aaHus 10 OPraHUYECKON XUMUMY (YacTh 1
M YacTh 2), UMEIOTCS 3aJlaHus 10 KIIOYEBBIM BOIIPOCAM OPraHUYECKON XUMUHU.
COOpHUK HAXOUTCS B TIEYATHOM U DJICKTPOHHOM BapHaHTE.

[Ipu pemenun 3agaHuii TOMUMO KOHCIIEKTOB JIEKIIMHM, HEOOXO0IuMO
oOpamarbest K yueOHBIM MOCOOUSIM 00s13aTEILHON U JOTIOJHUTEIIBHOM JIUTEepaType.

B Tex ciyuasx, korja 3ajady peniuTh HE YJIaeTcs, BOZHUKAIOT HESICHOCTH U
3aTpyIHEHHUS], HY’KHO 00palliaThCs 3a KOHCYJIbTallMel K MPEnoiaBaTeio.

JIJist BBIMOJTHEHUS 3a/1aHUM ClIelyeT 3aBECTH OTAENbHYIO OOJBIIYIO TETPab,
KyJla BOIIUTH OBl BCE PEIICHHBIC 3aJaHUS.



2. KoMIIOHEeHTHI MOHUTOPUHIA 00Pa30BaTeJIbHbIX Pe3yJIbTATOB ACIIHPAHTOB

Tabnuma
O11eHOYHBIE CPEJICTBA U TIEPEUCHB MPOBEPSIEMBIX C UX IIOMOIIBIO0 00pa30BaTEIbHBIX
PE3yJIbTaTOB
OO0pa3oBaTelIbHBIC PE3YJIbTATHI O11eHOYHBIE CPEJICTBA

CnocobeHn cocrtaBiaTh (opMynbsl 1Mo Ha3BaHuIo | TecT
TETEPOIMKINICCKAX COCIUHEHUH W COCTaBJIATH | TemMaTHUecKue 3a1auu

Ha3BaHUs 10 popMynam; NuauBuayanbHble
Cnocoben pemarb 3afadd, BOCIPOU3BOISAIIME | 3aaHUS
CUTyalluH, BCTPEUAIOIIHNECS B MpaKTUKe
MHOT'OCTaIUITHOTO CUHTE3a KOHKPETHBIX

TETEPOLMKINYECKUX COSTUHECHU;

CnocobeH mpesrnonarath BO3MOXKHBIE (DU3UUYECKUE
U XUMHUYECKHE CBOWCTBAa TETEPOLUKIOB M UX
MIPOU3BOJIHBIX HA OCHOBE UX CTPOEHUSI.

CnocobeH  miaHuUpoBaTh  CHUHTE3  pas3nuuHbIX | KoHTposbHas pabora
TETEPOLMKINYECKUX COEeIMHEHUI u ux | Borpocsl k sk3aMeHy
MIPOU3BOTHBIX.

2.1. ®OoHJ OLIEHOYHBIX CPEJCTB N0 AMCHUIIMHE
@OoHJ  OLEHOYHBIX CPEICTB BKIIOYAECT: WHAWBHAYAJbHBIE 3aJaHus,
TEMaTHUYECKHE 3a/1a4M, KOHTPOJIbHAs paboTa, TECTUPOBAHUE.

2.1.1. OueHoyHOE CpeICTBO — MHAUBUAYAITBHBIC 3aJaHHUS.

Kpurepuu orieHHBaHUS MO OIEHOYHOMY CPEJICTBY:

1. IlpencraBieHbl CTPYKTYpbl HCKOMBIX BEIIECTB B COOTBETCTBUHM C
YCIIOBHSIMU 3a1a4H.

2. JlaHo omucaHuEe CIEKTPAJIbHBIM XapaKTePUCTHKAM HMCKOMBIX BEIIIECTB B
COOTBETCTBUH C MPEINOJIAracMoOi CTPYKTY PO COSTUHECHHUS.

2.1.2. OueHo4YHOE Cpe/ICTBO — TEMATUUYECKUE 3aaUH.

Kpurepuu orieHMBaHUS MO OIEHOYHOMY CPEJICTBY:

1. 3anmucanbl CTPYKTYpPHl BEIIECTB B COOTBETCTBUU C UX HOMEHKJIATYPHBIM
Ha3BaHUEM.

2. IlpuBeseHbl ypaBHEHUS XMUMHYECKHX pEaKIUid ¢ yKa3aHUEM YCIOBHH HUX
MPOTEKAHMUS.

2.1.3. OueHo4yHOE CPeJCTBO — KOHTPOJIbHAS padoTa.

Kpurepuu orieHMBaHUS MO OIEHOYHOMY CPEJICTBY:

1. 3anmucanbl CTPYKTYpHl BEIIECTB B COOTBETCTBMU C WX HOMEHKJIATYPHBIM
Ha3BaHUEM.

2. IlpuBesieHbl ypaBHEHUS XMUMHYECKMX pEaKIUid ¢ yKa3aHHEM YCIOBHH HUX
MPOTEKAHMUS.



3. JlaHbl pa3BEpHYTHIE OTBETHI HA BOIIPOCHI.
2.2. KoHTpOJBbHO-U3MepHUTENbHbIE MAaTEPHAJIbI

2.2.1. MaauBuayajabHOE 3a1aHUe

1. 2,3-Iuxnop-5-ruapokcu-1,4-nadproxunon  (CioHsCLO3)  (2,3-nuxioprorion) npu
MOCJIE0BATEIbHON 00paboTKe OEH3MIaMHHOM, a30TUCTOW KHUCIOTOH, a3ua0M HaTpus U
HarpeBanun 1a€t npoaykt X coctaBa Ci7Hi11N3Os. VYcraHoBuTe CTPYKTYyphl  BCEX
MIPOMEXYTOYHBIX U KOHEYHOTO IMPOAYKTOB IO UX CIIEKTPAIIbHBIM XapaKTEPUCTUKAM.

@)

@ CHN HNO, NaN,, A

> A > B > X

Cl
OH O

2. Coequaenne | momekymsapuoir  dopmynoir  CeHsBroFNO  (2,6-mubpom-4-
dbropHUTPO300eH301) Tpu 00paboTke MOpQoJMHOM mpeBpamiaercs B mpoaykT Il cocraBa
Ci0H10Br2N20». 3arem Ha Hero nojeiicTBoBalii a3uoM HaTpusi, oOpazoBaics npoaykr IIl cocraBa
CioH10BrN3O2.  Omnpenenute cTpykTypy ucxomHoro BemiectBa u mpoaykrtoB II, III  mo wmx
CTIEKTPAIIbHBIM XapaKTEPUCTHKAM.

HN O

___/ NaN,
I

Y

i
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3. 3-bpom-5-m-TomynnnHo-6-okco-6 H-antpa[ 1,9-cd|u3okca3on mnpu mocienoBaTeabHOM
00paboTke M300yTMIIAMMHOM, a30TUCTOM KHUCIOTOM M HarpeBaHUMM AA€T MPOAYKT X cOCTaBa
C2sH22N4O3.  YcraHoBuTe CTPYKTYpBl MPOMEKYTOYHOTO W KOHEUHOTO TMPOAYKTOB IO HX
CIIEKTPAIIbHBIM XapaKTEPUCTHKAM.

@
Br CHyN HNO,, A
L™ e,
O HN CH,

4. 2,3-Juxnop-5,8-nurunpokcu-1,4-naproxunon (CioH4CLOs) (2,3-nmuxnopradro3aput)
IpHU  TOCIIEAOBATEIIFHOM  JIEHCTBHM  N-TOJNYMJMHOM, a 3aTeéM YKCYCHBIM aHTHUIPUIOM
npespaiaercs B mpoaykt X cocraBa CioH4CINOs, Ipemioxute GopMylly KOHEUHOTO MPOIYKTa
0 UX CHIEKTPATBHBIM XapaKTEePUCTHKAM.



OH O
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5. 2,3-Huxmnop-5,8-muruapokcu- 1 ,4-nadproxunon (CioHsChO4) (2,3-guxmopradTo3apuH)
pu 00paboTKe M-TomyuauHoM mnpespamiaercs B mpoaykT X cocrtaBa Ci7HiiCINO4. Onpenenure
(hopMyITy KOHEYHOTO TPOIYKTA TI0 CIIEKTPATBHBIM XapaKTePUCTUKAM.

OH O
Cl cHN

Cl
OH O

2.2.2. TemaTnueckKue 3a1a4u

1. [IpuBeaute cxembl MpeBpallleHuid: a) HuUTpobeHzon — 1,4-6enzoxuHoH; 0) 1,4-
OCH30XHMHOH — JIUMETHJIOBBIN (WP THAPOXUHOHA; B) n-aMHUHOGEHOJ — [HaH-1,4-0eH30XUHOH;
I') THAPOXUHOH — XJlopaHui (2,3,5,6-terpaxiop-1,4-0eH30XUHOH).

2. Coenunenune Ci4H2002 B UK-criekTpe nMeeT MHTEHCUBHYIO IOJIOCY MOIJIOMIEHUS MpU
1675 cm!; pearupyer ¢ HI c BwienenueM cBobopHoro ionga. Crextp IIMP uccnemyemoro
COCIMHEHUS COJIEPKUT 1Ba cuHTIeTa (0, M.a.): 6,47 u 1,43 ¢ COOTHOIIEHHEM MHTECHCUBHOCTEH
1:9. KakoBa cTpyKkTypa coeuHeHus1?

3. PaccmoTtpute ctpoeHune Mosekybl 1,4-6eH30xuHoHa. OxapakTepu3yiTe pacrpeaeacHue
T-3JIEKTPOHHOM MIIOTHOCTH. [loueMy 3TO coevHEHNE UMEET KENTHIM LIBET U MOXHO JIM OTHECTH
1,4-0€H30XMHOH K apOMaTUYECKUM COEAUHEHUSIM?

4. B Y®-cnektpe 1,4-6eH30XMHOHA UMEETCS CHJIbHAS T0JI0Ca MOIJIOIeHUs Ipy 245 HM U
cnabas mpu 435 M. KakuM 37€KTpOHHBIM TepexojaM COOTBETCTBYIOT 3TH mojockl? Kakoi
Iepexo/i OTBETCTBEHEH 3a LBET 1,4-0eH30XUHOHA?

5. JlaitTe 0oOIIyI0 XapaKTepUCTUKY XUMHUYECKUX CBOUCTB 1,4-OenzoxmHoHa. Kakue Tumbl
peakuuil XxapakTepHbl JJis 3Toro coequHenus? Hanummure peakunu xuHoHa ¢ pearentamu: a) HI;
6) Brz; B) HCL; r) HCN; n) 2HN2OH; e) NaHSOs; ) CH3OH (ZnClL); 3) CéHsNH»; u) 1,3-
Oyraguen. [IpuBenuTe MeXaHM3MBI Peakiuii a, B, H.

6. Kakoe coemunenne oOpa3yercs Tipu  B3aumojeicTBum  1,4-0€H30XMHOHA C
ruapokcunaMuaoM (1 moup)? [louemy 3T0 ke coenuHeHHEe 00pa3yeTcs npu AEHCTBUHM a30TUCTON
KHUCJIOTHI Ha eHoJT?

7. llpuBemute cXemMy TNOJYYEHHUS XUHTHAPOHA. Hanummre >IeKTpOXHMHUYECKOE
ypaBHEHHE, HA KOTOPOM OCHOBAHO NMPUMEHEHHE XUHTUAPOHA JUISl OINpEeNeieHHs] KOHLEHTPALHUU
BOJIOPOJIHBIX MOHOB. UTO Takoe HOpMalibHbIN noTeHuuan (£,) xuHona? Kakue cBolicTBa XMHOHA
OH XapakTepu3yer?

8. OxapakTepu3yiiTe  BIUSHUE  DJIEKTPOHOJOHOPHBIX M  3JIEKTPOHOAKLENTOPHBIX
3aMmectuTenel B Mosekyie 1,4-0eH30XMHOHA Ha BEIUYHMHY OKHCIUTEIbHO-BOCCTAHOBUTEIBHOTO
noteHuuana (E,). pacrooKuTe CIeAyIoIINe XUHOHBI B PsJ 0 BO3PACTAHUIO UX OKHCIUTENIbHBIX
cBOMCTB: a) 1,4-6eH30XuHOH; 0) MeTwII-1,4-0eH30XUHOH; B) XJOp-1,4-0€H30XUHOH; I') METOKCHU-
1,4-0€H30XMHOH.



9. OcymiecTBuTE CXeMy MPEBPAIICHUM:
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10. Hanumure npoaykT peakuuu aMuHUpoBaHus 1,2-HapToXxMHOHA MOP(HOJIMHOM:
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11. OcymecTBUTE CXeMY IPEBPAIICHHI:

' RNH, (CH,CO),0
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cl

0]

12. OcymiecTBUTE CXeMY IPEBPAILICHHI:
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13. OcymiecTBUTE CXEMY IPEBPAILICHHI:
O

CcHN HNO, NaN,, A
— A ~ B > X
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OH O
14. OcymiecTBUTE CXeMY IIPEBPAILICHHI:

|
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15. OcymiecTBUTE CXEMY IPEBPAILICHHI:
OH O
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16. [IpemioxuTe IPOTYKTHl PEAKIIHIA:
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17. OcyiiecTBUTE CXeMY IIPEBPAILICHHI:
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18. OcymiecTBUTE CXEMY IPEBPAILICHHI:
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19. OcymiecTBUTE CXEMY IPEBPAILICHHI:
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20. OcymiecTBUTE CXeMy IpEBpaIICHUI:
0] Cl
CHy-NH, (CH,CO),0  NaOH, HOH
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2.2.3. IlpumepHbIe 3aJaHUSI KOHTPOJBbHOM padoThI

1) Coemunenne [ wmonekymsapuoir  dopmynoir  CsHsBroFNO  (2,6-mubpom-4-
dbropHUTPO300eH301) Tpu 00paboTke MOpQoJMHOM TmpeBpamaercs B TpoaykT Il cocraBa
Ci10H10Br2N20». 3arem Ha Hero nojeiicTBoBaliv a3uaoM HaTpusi, oOpazoBaics npoaykr IIl cocrasa
CioH10BrN3O2.  Omnpenenute cTpykTypy ucxomHoro BemiectBa u mpoaykrtoB II, III  mo wmx
CIIEKTPAIIbHBIM XapaKTEPUCTHKAM.
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2)  Paccmotpute  crpoeHue  Mojekyabl  1,4-OenzoxuHoHa.  OxapakTtepusyiiTe
pacrpeielleHue T-3IeKTPOHHOM IoTHOCTH. [loyeMy 3TO coeauHeHue umeeT KENTHIA LBET U
MO>KHO JI1 OTHECTH 1,4-0€H30XMHOH K apOMaTHUYECKUM COEIUHEHUAM?

3) [IpennoxuTe NPOIyKTHl peaKIuii:

o ¢l
CH,-NH, (CH,CO)LO0  NaOH, HOH
L e ;
o]

4) Kakoe coenuHenne oOpa3yercs mnpu  B3aumozencTBuM  1,4-OeH30XMHOHA C
ruapokcuinaMuaoM (1 moip)? [louemy 3T0 ke coenuHeHHe 00pa3yeTcs npH AeHCTBUHM a30TUCTON
KHUCJIOTHI Ha eHoJT?

5) [IlpuBemute cxeMy TMOJy4eHMs] XUHTUApoHA. Hanumwure >3I€KTpOXHUMHYECKOE
ypaBHEHHE, HA KOTOPOM OCHOBAaHO NPUMEHEHHE XMHTUJPOHA JJIsl ONpEAeTeHHUs] KOHLEHTPALUU
BOJIOPOJIHBIX MOHOB. UTO Takoe HOpMalibHbIN noTeHuuan (£,) xuHona? Kakue cBolicTBa XMHOHA
OH XapakTepusyer?

2.2.4. Tect no AuCUUILINHE

NHcTpyknus:

Tect cocrout u3 10 3aganuii. Ha Beimonnenue Ttecta orBogutcss 20 muuyt. Pabota
BBINIOJIHSAETCS HMHJMBUIYalIbHO, 0€3 HCIOJIb30BAHMS JOMOJIHUTEIbHBIX HCTOYHUKOB. OTBETHI
JOJIKHBI OBITH OJIHO3HAYHO YUTaeMbl (MCHpPaBIEHUS HE JOIMyCKaroTCs). 3aJaHue PeKOMEHAYETCs
BBITIOJIHATH 110 MOPSIIKY, HE IpoITycKast HU ojgHoro. Eciu 3aganue He yiaeTcs BBINOJIHUTH Cpasy,
nepeiute K cienyromemy. Ecinu octanercst Bpemsi, BEpHUTECH K IPOITYLICHHBIM 3a/1aHUSIM.

IIpumepHbIe 3axaHus

1. PaHee XMHOHBI UCITOJIL30BATTUCH MPEUMYIIICCTBEHHO B KAUECTRE:
a) JICKapCTBEHHBIX CPEJICTB,
0) KpacuTeneu,
B) MHCEKTHUIIU/IOB,
I') repOUIUI0B.

2. 1,2-beH30X1HOH BIIEPBBIE CHHTE3UPOBAIL:
a) 0. JInbux,
0) P. Bunbmrerrep,
B) I1. Muruenn,
r) ®@. Kpeiis.

3. X1HOHBI NOJIYYaroT NpU JeHcTBUH Ha (heHoJIbl comu PpemMu, KOTopasi IBISETCS:
a) HUTPO30JUCYIb()OHATOM HATPHS,
0) aneTaToM HaTpus,



B) JUMETUJIALIETAMHJIOM,
r) ¢propcynbdoHaTOM HATPHSL.

4. AToMbl yrieposa U KUCJIOpo/ia B XUHOHAX HaXOASTCS B:

a) Sp-TUOPUTHOM COCTOSIHHH,

0) Sp>-rUOPHIHOM COCTOSIHHH,

B) Sp>-THOPUIHOM COCTOSIHHM,

I) Sp’>-rMOPHIHOM COCTOSHHU — aTOMBbI yIJIepoJa, B SP -THOPUIHOM COCTOSHHUM — aTOMBI
UCIIOPOJa.

5. [IpucoenuHenye Kk XMHOHAM PEakTUBOB [ 'pUHbsIpa IPUBOIUT K:
a) crupTam,
0) xuHOIaM,
B) KHCJIOTaM,
I') FAJIOT€HXUHOHAM.

6. Oxuciienne 1,4-6eH30XMHOHA HAJICEPHOM KHCIIOTOM (B IPUCYTCTBUU Ag') IIPUBOIUT K:
a) MaJICMHOBOM KHUCJIOTE,
0) yrieKucioMy ra3zy v STUJIEHY,
B) I11aBEJIEBOM KUCIIOTE,
') MAJICMHOBOMY aHTHJIPH]LY.



2.2.5. IlpumepHbIe BONPOCHI K 3a4€eTy

Knaccudukanus XMHOHOB U XMHOUJIHBIX COESTUHEHUH.

O65acTy UCMONBb30BAHUS TPUPOJHBIX U CUHTETUYECKUX XUHOHOB.

CrnocoObl nosryuenus 1,4-0eH30XMHOHOB.

CrnocoObl nosrydenus 1,2-0eH30XMHOHOB.

CnocoObl osrydenust 1,2-HaQTOXUHOHOB.

Cnoco0b! nostydenust 1,4-HaQTOXUHOHOB.

Crnoco0b! nosryuenust 9,10-aHTpaXxrHOHA U €ro MPOU3BOIHbIX.

OnektpoHHoe cTpoeHue 1,2- u 1,4-6en3oxuHoHa. OKHCIUTENBHBIE CBOMCTBA

XHUHOHOB.

9. OxwucnurenbHble cBOMCTBA 1,4-HaTOXUHOHA U €TI0 MPOU3BOJAHbIX.

10.CunTte3 u npumeHenue 2,3-nuxiop-5,6-nunuan-1,4-6enzoxunona (11X).

11.Peakiiuu  1,4-0€H30XMHOHA W €r0 MPOU3BOAHBIX C Hykieoduiaamu. OOmme
MIPEACTABIICHHUS.

12.Peakiuu 1,4-6€H30XHHOHOB € a30TCOJICPKAITUMU HYKJIeo(priamu.

13.Peakuun 1,4-HadTOXMHOHA U €r0 MPOU3BOAHBIX C PA3IMYHBIMU HYKJICO(DUIaMU.

14.Peakiiun mpHCOEIUHEHHUSI C YYacTHEM JIBOMHBIX YIIEPOI-YIJIepOAHBIX CBS3Ei
XUHOUHBIX [IUKIIOB.

15. X1HOH-OKCUM — HUTPO30(hEeHOIbHAs TayTOMEPHSI.

16. XuHOH-THIpa30H — TUAPOKCUA30TAYTOMEPHS.

17.Cnoco6sI monydeHust 1 0coOeHHOCTH cTpoeHus 9,10-anTpaxruHoOHa.

18.Peakiuu 9,10-anTpaxrHOHA € 31EKTPOPHUIBHBIMU peareHTaMu.

19.Peakiiun npousBoaHbIX 9,10-aHTpaxrHOHA, COAEPKAIIUX BIEKTPOHOAOHOPHBIE
3aMECTHUTEIH C ANEKTPODUIBHBIMU pEareHTaMHU.

20.Peakuuu  ranoreHnpou3BoAHbIX 9,10-aHTpaxvHOHa C  HYKICO(DUIBHBIMU
peareHTaMHu.

21.HykieopunpHoe 3amelieHue HUTPO- U Cylbdorpymnn B Hpou3BoaHbIX 9,10-
aHTpPaxWHOHA.

22. AMUHUpOBaHUE TUJIPOKCH-, aJIKOKCH-, apUIIOKCH-,
apwiCyJ1b(POHUITIOKCUAHTPAXUHOHOB.

23.1,9-I'erepounknuzanuu  npou3BoaHblX 9,10-antpaxuHona. Cunre3 O6H-6-
okcoanTpa[l.9-cd]uzokcazonos.

24.1,9-I'etepounknu3zanu  npou3BoaHbIX 9,10-antpaxuHona. Cunre3 O6H-6-
okcoanTpa[l.9-cd]nupazomna.

25.1,9-I'erepounknuzauuu  npou3BoaHblX 9,10-antpaxuHona. Cunre3 O6H-6-
okcoHadto[1.2.3-cd]unnomnos.

26.1,9-I'erepounknuzanus l-ammammuno-9,10-aHTpaXxuHOHOB.

27.1,2-I'eTepOUMKIN3allMM HAa OCHOBE MOHO3aMEIIEHHBIX MPOU3BOAHBIX 9,10-
aHTPaXWHOHA, COJEPKAILUX pearupyroune pparMeHTsl B MOJI0KEHUU 1.

28.1,2-T'erepoumkinu3alii Ha OCHOBE 1,2-mTU3aMEMIEHHBIX MPOU3BOJAHBIX 9.10-
aHTpPaxWHOHA.

29.BuyTtpuMonexynsipabie nzomepusanuu 6H-6-oxkcoantpa[l.9-cd]uzokcaszonos.

30.Peakuuun 6H-6-okcoantpa[1.9-cd]u3okcazonos ¢ HykJ€eoUILHBIMU pearecHTaMu.

31.IlpupoaHbie XUHOHBI. AlleTaT-MaJOHATHBIA OMOCHUHTE3 XUHOHOB.

XA B WD =



32.buocunrte3 XuHOHOB U3 L-Tupo3una u L-dpenunananuna.
33.bruOCHHTE3 XMHOHOB HA OCHOBE NIMKMMOBOM U MEBAJIOHOBOM KHUCIIOT.
34 Ilpuponusie ruapokcu-9,10-aHTpaxrHOHBI.



2.3. JIucT BHeCeHM S U3MEHEHU

JlononHeHus: 1 U3MEHEHUs B pabouell mporpamme AucuIuinebl Ha 2025/2026
y4eOHBIN roj

1. Criucok nurepaTypbl OOHOBJIEH YYEOHBIMHM M Y4E€OHO-METOAUYECKUMHU
U3JIaHUSAMHU, SJIEKTPOHHBIMU 00pa30BaTENIbHBIMU PECYPCAMHU.

2. OonoBnena «Kapra MarepuaabHO-TEXHUYECKON 0a3bl JUCHUILITUHBIY,
BKJIIOYAIOIIAs] ayJIUTOPUM JIJIsl MPOBEACHMS 3aHSATHM JIEKIIMOHHOIO THUIIA, 3aHSATHI
CEMUHAPCKOTO THIIA, TPYIMIOBBIX M WHAUBUAYAJIbHBIX KOHCYJbTALUMA, TEKYIIEro
KOHTPOJISL YCIIEBAEMOCTH M TMPOMEXYTOUHOM aTTeCTallMM, TOMEIIECHUS IS
camocTosATenbHO paboTsl oOyuaromuxcst B KI'TIY um. B.I1. Actadbesa).

PaGouas mporpamma mnepecMoTpeHa W OJ00peHa Ha 3acelaHuu Kadeapbl-
pa3zpaboTunka — kKadgeapbl OUOJIOTUU, XUMUHU U METOJIUKH O0YUYEHUS
«07» mas 2025 r., mpotokos Ne 9

BHecenHble n3MEHEHUS YTBCPIKAALO:

3aBeayromuii kKadeapoi / _%f 7 '7; E.M. Antunosa



2.3. JIucT BHeCeHMS U3MEeHEHU

JlononHeHus: 1 U3MEHEeHUs B paboueil mporpamMmme JucHuIuinebl Ha 2026/2027
y4eOHBIN roj

1. Criucok nurepaTypbl OOHOBJIEH YYEOHBIMHM M Y4E€OHO-METOAUYECKUMHU
U3JIaHUSAMHU, SJIEKTPOHHBIMU 00pa30BaTENIbHBIMU PECYpPCAMHU.

PaGouas mporpamma mnepecMoTpeHa W OJ00OpeHa Ha 3acelaHuu Kadeapbl-
pa3zpaboTurka — kKadgeapbl OUOJIOTUU, XUMUHU U METOJIUKU O0YUYEHUS
«06» mas 2026 r., mpoTokoa Ne 9

BHecenHble n3MEHEHUS YTBCPIKAALO:

3aBenyromumii kKadeapoit / _%f 7 '7; E.M. AnTtrmnosa



3. YueOHbIe pecypcsl

3.1. Kapra aurepaTypHOro odecrnedeHus JUCUUIIMHBI (BKJIIOYas 3JIEKTPOHHbIE PeCcypchl)

Mecto xpaHeHust / DIEKTPOHHBIH

KomnuectBo

No HanmenoBanue IK3EMILISPOB /
aznpec
n/n TOYEK JIOCTyNa
1 2 3 4
OcHoBHas1 JMTepaTypa
1 |Oprannyeckas xumusi: yaueOHUK / pea. H.A. TiokaBkuna. M.: TDOTAP-Menua, 2015. Hayunas oubnuoreka 5
640 c. KT'TTY um.B.I1.AcTadbeBa
2 |Oprannyeckas xumusi: yaeOHUK: B 2 KH. KH. 1. OcHOoBHOI Kypc / pen. H.A. TrokaBkuHa. Hayunas oubnuoreka 15
M.: Ipocda, 2008. 638 c. KT'TTY um.B.I1. AcTadbeBa
3 |TpaBenbp B.®. Oprannueckas xumus: yueOHuk: B 2-x T. T. 1. M.: Axanemknura, 2005 Hayunas oubnuoreka 5
(2008). 727 c. KT'TTY um.B.I1. AcTadbeBa
4 |TpaBenp B.®. Opranuueckas xumus: yuyeOHuk: B 2-x T. T. 2. M.: Akanemknura, 2005 Hayunas oubnuoreka 5
(2008). 582 c. KT'TTY um.B.I1. AcTadbeBa
5 |CemenoB A.A., KapueB B.I'. buosornueckas akTHUBHOCTb HPHUPOJHBIX COEAMHEHUM: Hayunas oubnuoreka 1
mMoHorpadus. M.: Hayunoe maptaepcto, 2012. 520 c. KTTIY um.B.I1.AcradpeBa
6 |Apremenko A.U., Tukynosa U.B., Anydpues E.K. [IpakTukym 1no opraHnuecKoi XUMHUH. Hayunas oubnuoreka 10
M.: Beicmas mikoua, 2001. 187 c. KT'TTY um.B.I1.AcTadbeBa
7 |I'pappbepr W.M. Ilpaktnueckue pabOThl U CEMHUHAPCKHUE 3aHATHUS IO OPraHUYeCKOu Hayunas oubnuoreka 80
XuMuu: yaebHoe nocobue. M.: [Ipoda, 2001. 352 c. KTTIY um.B.I1.AcradpeBa
8 |Kum A.M. Opranumueckas xumusi: ydeOHoe mocobme. HoBocubOupck: Cubupckoe Hayunas 6ubnmoteka 30
yHUBEpcUTeTcKoe u3a-so, 2001. 814 c. KTTIY um.B.I1.AcradpeBa
9 |UBanoB B.I'.,, T'opnenxko B.A., I'eea O.H. Opranuueckas xumus ydeOHoe. M.: Hayunas oubnuoreka 15
MacrepctBo, 2003. 624 c. KTTIY um.B.I1.AcradpeBa
JlonoJiHMTeIbHAS JIUTEpPaTypa
10 |TopuocraeB JI.M. M30paHHblE TJIaBbl XMMHH XUHOHOB M XUHOUJHBIX COEIUHEHHI. Hayunas 6ubnmoreka 21
Kpacnosipck: KI'TTY um. B. II. AcradseBa, 2013. 156 c. KTTIY um.B.I1.AcradpeBa
11 |TumoBble 3afmaHusi MO OpPraHWYecKOd XuMmMuu: y4debHoe mocobume. Y. 1 / moxm pen. Hayunas oubnuoreka 40
JL.M. T'oprocraeBa. Kpacnosipck: KI'TIY um. B. I1. Actadnera, 2011. 104 c. KT'TTY um.B.I1. AcTadbeBa
12 |BBemeHue B CTEPEOXMMHUIO OPTaHMYECKHX COCIMHEHHMH: OT METaHa JI0 MaKpOMOJEKYII: Hayunas oubnuoreka 2

yae6Hoe mocobue / I11. bakcton, C. Po6eprc. M.: Mup, 2005. 311 c.

KT'TTY um.B.I1. AcTadbeBa




1 2 3 4

13 |Bompockl ® 3amaud 1O OPraHWYECKOW XUMHUU: YydeOHOe TMocobue / TOoa per. Hayunas 6ubnmoteka 12
T.K. Becenmosckoii. M.: Bricmias mikosa, 1988. 255 c.

14 |[Tucapenko A.I1., Xasun 3.5. Kypc opranndeckoii xumun: yueOHuK. M.: Briciias mkorna, Hayunas 6ubnmoreka 65
1985. 527 c.

15 |Topnocraes JI.M., JlaBpukoBa T.U., ApHonbn E.B., bouaposa E.A. Tumnoseie 3aianust 1o OBC KI'TIY NunuBuyansHbIA
opranmueckoi xumun: yueOHoe nocoome. Y. 1. KpacHosipck: KpacHosip. roc. men. yH-T uM.B.IT.AcradreBa HEOTPaHUYECHHBIN
uM. B.I1. Acrapwesa, 2011. 104 c. URL: http://elib.kspu.ru/document/5505 JOCTYyN

YueOHO-MeToANYECKHE MATEPHAJIBI /IS CAMOCTOSATE/ILHOH padoThl

16 |TumoBble 3afaHus MO OPraHUYECKOM XWMHUHU: ydeOHoe mocobme. Y. 2 / moxm pen. Hayunas oubnuoreka 10
JLM. T'oprocraeBa. Kpacnosipck: KI'TIY um. B.I1. AcradreBa, 2009. 116 c. KT'TTY um.B.I1. AcTadbeBa

17 |PykoBOJACTBO K JIaOOPAaTOPHBIM 3aHSATHSM 110 OPTaHUYECKOW XUMHH: TOCOOUe ISt BY30B / Hayunas oubnuoreka 1
nox pexn, H.A. Trokaskunoit. M.: [poda, 2002. 384 c. KTTIY um. B.I1. Actadnena

18 |T'opuocraes JL.M., JlaBpuxoBa T.U., Apunonsa E.B., Byrko E.A. Tunossie 3aganusi mo OBC KI'TIY NunuBuyansHbIA
opraHmueckoi xumuu: yaeoHoe nocodue. Y. 2. — KpacHosipck: KpacHosip. roc. men. yH-T uM. B.I1. Acraprena HEOTpPaHUYCHHBIN
uM. B.I1. Acradwena., 2013. 114 c¢. URL: http://elib.kspu.ru/document/5506 J0CTyI

19 |MBanoB B.T'., I'eBa O.H., I'aBeposa FO.I". [IpakTukym 1o opraHu4eckoil XuMuu: ydeOHoe Hayunas oubnuoreka 21
nocobue Ui CTYJICHTOB BBICIIMX MEJarornyeckux y4eOHbIX 3aBeneHuil. M.: Academia, KTTIY um.B.I1.AcradpeBa
2000. 288 c.

Pecypcsl cetu UHTepHeT
1 |Hayunas snexrponnas 6ubnuoreka «KubepieHnHKa http://cyberleninka.ru/ CBoOOaHBIM
JOCTYI
IIpodeccuonanbubie ba3pl JaHHBIX H HH()OPMAIIMOHHO-CIIPABOYHbIE CHCTEMbI

1  [Elibrary.ru: snekrponHas oubnuorednas cuctema: caidt / Poc. mHpOpM. moprai. — https://elibrary.ru CBOOOTHBI
Mocksa, 2000. — Pexxum moctyma: uist 3aperucTpup. nojb3oBareneid. — TekcT: JOCTYI
IEKTPOHHBIN.

2 |9BC «YHuBepcuteTckas OnOINoTEKa OHIANH https://biblioclub.ru/ WnauBuayanbHbIN

HEOTpaHUYCHHBIN

JTOCTYT
3 |DnektponHHO-O0MOIMOTEYHAs cucTeMa u3narenbeTBa «JIAHDY e.lanbook.com WnauBuayanbHbIN
HEOTPaHUYECHHBIN

JOCTYII




1 2 3 4
4  |O6pa3oBarenpHas atgopma «FOpaiT» https://urait.ru WNuauBuayanbHBIN
HEOTpaHUYECHHBIN
JTOCTYT
5 |MC AnTHiuiaruat: cucreMa oOHapyKEeHHs 3aUMCTBOBaHUM https://krasspu.antiplagiat.ru | MTHauBUYyanbHbINH
HEOTpaHUYCHHBIN
JOCTYI

CoracoBaHo:

3aMEeCTHTENb TUpEKTOpa OMOINOTeKH  / lynununa C.B.
(OIKHOCTH CTPYKTYPHOTO ITOPa3/ICIICHHs) (TronmuCh) (Pammmms 11.0.)




3.2. Kapra maTepHaJIbHO-TeXHUYECKOM 0a3bl JUCUUILJINHbBI

Ayauropus

Oobopynosanue
(HarasAHbIe MOCOOMsl, MaKeThl, MO/IeJIH, J1a0opaTopHoe
o0opyaoBaHMe, KOMIILIOTEPbI, HHTEPAKTUBHbIE JOCKHU, IPOEKTOPBI,
NporpaMMHoe odecneyeHue)

JUISL TIPOBEJICHUS 3aHATUM JICKIMOHHOTO TUIA, 3aHATUA CEMUHAPCKOTO THIIA, KYPCOBOTO
MPOEKTUPOBAHUS (BBITIOJHEHHSI KyPCOBBIX pa0d0T), TPYIIIOBBIX U WHANBUYATbHBIX KOHCYIbTAIIUN,

TCKYIICTO KOHTPOJIA YCIIEBACMOCTHU

r. KpacHospck, yi1.
Anpl JIebenenoii, 89,
5-06

Vuebnas nocka — 1 mr.,

9KpaH — | mr.,

MHKPOCKOIBI — 9 IIT.,

npoexkrop — 1 mr.,

HabOppl ~ MHUKpOIpEnaparoB IO
MUKpONpenapaThbl

UTOJIOTNHN n THCTOJIOTHH,

r. KpacnHosipck, yi.
Anpl JIebenenoii, 89,
5-19

DnexTpuyeckre IIUTKU — 6 MT.,

nmabopartopHas mocyja (JUHEWKH, MUHIIETHI, CIIUPTOBKH, Jamku [letpn),
CYLIWIbHBIN mKad — 1 mrT.,

Kajackol — 1 mr.,

MydenbHas rneysb — 1 mrT.,

HaOOp A1 XUMUYECKUX NMPAKTUKYMOB — | MIT.,
XpaHWIHILE JJI1 XUMUUYECKUX peakTUBOB — | 1miT.,
XMUMHUYECKUE PEAKTHUBBI, BHITSDKHOM IIKad — 2 MmT.,
yaeOHast mocka — 1 mr.,

J1ab0paTOpHBIEC CTOJBI — 6 IIIT.,

ydueOHple Tabuumpl — 1 mT.

r. KpacnHosipck, yi.
Anpl JIebenenoii, 89,
5-21

PotopHnsrit ncnapurens — 1 mr.,
KoJOoHarpesaresnp — 4 1T,
nmabopatopHas — mocyaa
CYIIMJIbHBIN mKad — 1 mrt.,
MarHuTHas Memaika — 1 mr.,
BECHI, INTMTKA — 3 IIT.,
BBITSDKHOM 1mKad — 2 mrT.,
Hay4Has JUTepaTypa

(muHUeTsl, cnupToBKM, yamku llerpn),

JUIsL CAaMOCTOSITEJIbHON PabOThI

3ai Ui Hay4yHOH
paboThl,

r. KpacnHosipck, yi1.
Anrl JleGenesoi, 1. 89,

Kommnstorep — 3 mr., MOV — 3 mr., pabouee mecto st nui ¢ OB3 (st
CJIETIBIX U CJIA00BUASIIUX)

ayn. 1-03

Lentp Kommbrorep — 15 ..
CaMOCTOSTENbHON M®YVY — 5 mr.

paboThI

r. KpacHosipck, yi1.
Anrl Jlebenesoi, 1.89,
aya. 1-05




MaTepI/laﬂbHO-TeXHH‘IeCKOC odecneyenue AJIA ACIIHPAHTOB U3 YUC/Ia HHBAJIMAOB
JIMI € OrPAHUYCHHBIMHA BO3MOKHOCTHAMH 3/I0POBbA

Cornacno Ilonoxxenust 06 opranu3anuy 00pa30BaTEIBHOTO MpoLiecca /Il MHBAIUIOB U JIUI
C OrpaHM4YEeHHbIMU BO3MOXHOCTAMHU 370poBbs B KITIY um. B.II. AcradneBa npu oOyueHuu
nHBami0B U s ¢ OB3 mpu HEOOXOTUMOCTH MOTYT MPUMEHATHCS AJIEKTPOHHOE OOydeHUE H
JMCTAaHIIMOHHBIE 00pa30BaTENbHBIE TEXHOJIOTHH C BO3MOXKHOCTBIO ITpHEeMa-Tiepeadd HHGOpMAaIHH
B JIOCTYIHBIX JUIs HUX (hopMax.

Coznanue 6e30apbeproit cpensl B KI'TIY um. B.II. AcrtadgneBa yuuThiBaeT notpeOHOCTH
JUIl ¢ HAPYIICHUSMHU OIMOPHO-ABUTATENbHOTO ammapara. OO0pynoBaHbI ClieMAIbHBIE pabouune
MecTa Ui 00Y4YalOMIMXCsl KOJISICOYHMKOB, YTO MPEATOIaracT yBeJIUYeHUE pa3Mepa 30HBI Ha OJTHO
MECTO C Y4eTOM IMOJbe3a M Pa3BOpPOTa KPECHa-KOJSCKH, YBEIHUCHHUS MIMPUHBI MPOX0Ja MEXIY
psAlaMu  CTOJIOB, HMEIOTCS TPU MOOMJIBHBIX MOJBEMHBIX IUIATPOPMBI C DIIEKTPOIPUBOIOM
«bapcVTTI-130-1». Ilpu HE0OX0AMMOCTH MIATPOPMBI MOTYT OBITH NEPEBE3EHBI U UCIIOJIb30BAHbI B
m000M yueOHOM Kopryce U (Min) oOmexuTtnn. B yHuBepcUTEeTe UMEIOTCS CIIeMAIbHBIE MECTa JIJIst
MApKOBKH aBTOTPAHCIIOPTHBIX CPEJICTB JUIsi WHBAJIHIOB M (WJIM) CONMPOBOKIAIONIMX MX JIMIl BO3JIE
BCeX y4eOHBIX KopirycoB. llluprHa KOpUIOPOB yUEOHBIX KOPITYCOB COOTBETCTBYET HOPMATHBHBIM
TpeOOBAHUSAM IS TIEPEIBIKCHUST MHBAITUI0B-KOJSICOYHUKOB.

Bce yueOnbie KOpryca 00OpYHOBaHBI MPEAYNPEKTAONIMMU 3HAKAMHU-HAKICHKAMU ISt
cinaboBuasmux «Octopoxno! [IpenstcrBue. CTeKkiIssHHAs IBEPb», KPOME TOrO BXOJ B y4eOHBIN
kopriyc Ha yia. Axael JleGenmeBoi, 1. 89 o00opymoBaH TaKTUIBHOW TUIMTKOM JUISL CJIETIBIX.
KonTpacTHbIe Kpyru Ha ABEPsIX M KOHTPACTHBIC TOJOCH HAa CTYMEHSIX TO3BOJSIOT CIa00BHIAIIINM
JIO/ISIM TI0JTy9aTh WH(GOPMAIIHIO O HATMYUH MTPETIATCTBHS BO BCEX YIEOHBIX KOPITYCax.

OdunmanbHplii  CaiT yHUBEpCUTETa HUMeeT Bepcuto s cimaboBumsamux. ObC
«YHuBepcurerckas oubnuorekay, a Takxke ObC KI'TIY um. B.I1. AcradbeBa Takke UMEIOT BEPCUIO
Ui c1a00BUISAIIMX.

Jlnst 0Oyyaromuxcsi ¢ HapynIeHHEeM 3peHHs] MOTYT NMPUMEHSATHCS NEPEHOCHBIC Tynbl Pyow,
HACTOJIBHBIE JIyIIBI C TIOJICBETKOW, HMEIOIIMecs B YyHUBepcureTe. B VYHHBepcurere umeercs
CTeMaIbHOE TPOTrpaMMHOE oOecrieueHne, MO3BOJISIONISe YBEIHYMBATh MIPH(T HA KOMITBIOTEE,
BOCIIPOM3BOIUTH TEKCTOBBIC JOKYMEHTHI.

B nayunoii OubnuoTtexke 0060pyI0BaHO aBTOMAaTH3UPOBAHHOE pabouee MECTO, OCHAIIEHHOE
CTICIUATBHBIM TEXHUYECKHM OOOPYIOBAaHHEM JUISl TIOJIB30BATENICH, MMEIONIMX OTPAHUYCHHUS 10
3pEHUI0, B TOM YHUCIE JJIs CIENbIX: MMeeTcs TaKTWIbHBIA auciieill bpaiins (¢yHKIMOHAIBHOE
YCTPOKCTBO, TO3BOJISIONIEE TTOKA3BIBAThH CIETIBIM M CITA00BHSIINAM JIIOASIM PAa3IUIHYI0 TEKCTOBYIO
uHpopmanuo B Buje mpudra bpaiinsg), uynrtatomas mammuHa ZOOMAX, 35eKTpOHHBIA pyYHOU
BHJICOYBEJIMUNUTENb, WHIYKIIMOHHAS CHUCTEMa JUIsl CJIa0OCIHBIIIANINX TMOCETUTENIeH OMOIMOTeKH,
npuHTep JuIsl niedatu mpudTom bpaitns. [Ipu HeoOxonuMocTu faHHOE 000PYAOBAaHUE MOXKET OBITh
MEePEBE3EHO M UCTIOJIB30BAHO B JIFOOOM y4eOHOM KOPITyCE.

st oOydaromuxcsi ¢ HapyIIeHHEM Ciiyxa UMeETcs aBe FM-cuctemMbl MHAMBUIYATILHOTO
MOJIb30BAHMS M CTallMOHApHBIC HAayMIHWKH. [Ipr HEOOXOOMMOCTH NaHHOE 00OpYJOBAHHE MOMKET
OBITH MEPEBE3EHO M UCTIOIB30BAHO B JIFOOOM y4eOHOM KOpITyCce

Jia  uHpopManumoHHO-OMOIMOTEUHOTO  obOecriedenust oOywatomuxes ¢ OB3  wu
WHBAJIMIHOCTHIO HAYYHOW OMOIMOTEKOM MPEIOCTABISIETCS YIAICHHBIN TOCTYII K pecypcam:

— OBbC KI'TIY um. B.I1. Actadbena http://elib.kspu.ru/;

— «YHuBepcuTeTcKas oubanoTeka oHaitHy http://biblioclub.ru/;

— MexBy30BcKas 31eKTpoHHast OubnuoTteka https://icdlib.nspu.ru/;

— OBbC UznarensctBa «kOpaii» https://biblio-online.ru/;

— KI'bYK «KpacHosipckas kpaeBas crnenonbianoreka» (IoroBop Ha HH(POPMAIMOHHO-
6ubnroTeyHoe 00CIyKMBaHUE TI0 MEKONOINOTEUHOMY aOOHEMEHTY).




