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HOACHUTEJIBHASA 3AIINCKA

1. MecTto aucuumiinabl B crpykrype OIL

[Iporpamma aucHUIUIMHBL pa3paboTaHa B cooTBeTcTBUM ¢ DenepanbHbIM
3akoHOM «00 oOpa3zoBanuu B PD» ot 29 nekabps 2012r. Ne 273-D3;
[Toctanosnenuem IlpaBurensctBa Poccuiickoit @eneparuu ot 30 HosiOpsa 2021 r.
Ne2122 «O06 yrBepxknenuu I[lonoxkeHuss o0 MOATOTOBKE HAyYHBIX W HAY4YHO-
NneJarortieckux  KaapoB B acnupaHtype  (agbroHKType)»;  Ilpukazom
MunucTepcTBa Hayku U BbIciiero odpasoBanus Poccuiickoit @enepannu ot 20
okTsi0pst 2021 1. Ne951 «O06 yTBepkaeHUu ¢eaepanbHbIX TOCYAapCTBEHHBIX
TpeOOBaHMII K CTPYKType MNpOorpaMM TMOATOTOBKM HAy4YHbIX U HAy4yHO-
NeJaroru4eckux KaJpoB B acUpaHType (aAbIOHKTYpPE), YCIOBUSIM UX peaTn3aluy,
CPOKaM OCBOCHMSI ATHUX NPOrpaMM C YYETOM pa3IMuHbIX (GopM oOydeHHUs,
o0pa3oBaTeIbHBIX TEXHOJOTMH M  OCOOCHHOCTEH  OTAENbHBIX KaTeropuii
acIMpPaHTOB (aIbIOHKTOB); HOPMAaTHBHO-IIPaBOBBIMU JTOKYMEHTaMH,
PETIAMEHTUPYIOLIMMH MPOLECC MOATOTOBKH HAYUYHBIX U HAYYHO-IIEIArOrMYECKUX
kaapoB B acnupantype B KITIY wum. B.II. AcrtadreBa mo mnporpammam
aCIMPaHTYPBI.

Mecto aucHUIIMHBI B y4eOHOM muiaHe. J(uciuminHa «OpraHuyeckas
XUMHS»  OTHOCHTCS K  00S3aTeNbHOM  JUCHMIUIMHE  Yy4yeOHOro  IjiaHa
oOpa3oBaTeIbHOM MporpaMMbl acupanTypsl. U3yuyaercs B 5—6 cemecTtpe.

2. O0beM IMCUMIIMHBI M BUIbI Y4e0HOI padoThI

TpynoemkocTh qucHUIUIMHBL cocTaBisieT 6 3.e. (216 uacoB). Bkirouaer
KOHTakTHYI0 paboTy c mnpenojaBareieM B (opMme 3aHATHIA JEKIMOHHOTO U
npaktudeckoro tuma 32 4. / 0,89 3.e. Ha camoctosTenbHyo paboTy OTBOAUTCS
184 gacos / 5,11 3.e.

3. Ilesu ocBoOEeHHUSI AUCIUIINHBI

Iletm —  ¢dopMupoBaHHEe  HABBIKOB  CaMOCTOSTENBHOW  HAy4HO-
MCCIIEIOBATEILCKON JIESITEILHOCTH B 00JIACTH OpPraHWYECKOM XHWMHHU, TOHKOTO
OpraHUYeCKOr0 CUHTE3a; 3HAaHUE CTPYKTYPhI, CBOMCTB U MEXaHU3MOB XUMHUYECKHUX
peakIuii OCHOBHBIX KJIACCOB OPTraHMYECKUX COCIMHEHUH; 3HAHUE OCHOBHBIX
COBPEMEHHBIX (PU3UKO-XUMUUYECKUX METOJOB aHaIM3a CTPYKTYPhl OPTaHUYECKHUX
COCIMHEHU;  BIIAJICHUE OCHOBHBIMM  KOHICMIMSIMH W  COBPEMEHHBIMU
TEOPETUYCCKUMU TPUHIIAIIAMHU OPTaHUUYECKON XUMUH.

4. IlnanupyemMbie pe3yJbTaTbl 00y4eHUsI

HSY‘I@HI/Ie JUCHUITITNHBI ((OpI‘aHI/ILICCKaSI XUMUA» CHOCO6CTByeT Pa3BUTHUIO Y
ACIMUPAHTOB CICAYIOIIHUX O6pa?>OBaTCJIBHBIX PE3YyIbTAaTOB:



Tabnuua

[Tnanupyemble pe3ynbTaThl O0yUeHUs

3a11aq1/1 OCBOCHMHA AUCIHUITIIMHBI

[Tnanupyembie oOpa3oBaTeIbHBIC

pE3yJIbTAThI
Pa3BuBath CIOCOOHOCTSD | 3Haem:

CaMOCTOSITEJIbHO  OCYIIECTBIIATH | MPEIMET U OOBEKTHl OPraHUYECKON XUMUWU;
HAy4YHO-HCCIIEI0BATENBCKY IO HUCTOPUIO OTKPBITHS OpraHUYECKUX
NS TENbHOCTD B 00J1aCTH | COeIMHEHHI; MECTO OpPraHWYECKOW XUMHU B

OPTraHUYECKOU XUMUU

pany ApYrux XHUMHYCCKHUX KW CCTCCTBCHHO-

HAYYHBIX TUCIUTLINH; BITUSTHUC
OpraHu4ecKou XUMUHU Ha HAy4YHO-
TEXHUYECKUH TMpOrpecc M SKOJIOTUYECKYIO
00CTaHOBKY.

Ymeem:

CaMOCTOATENLHO  paboTaTh ¢  y4eOHOM,

HAY4YHOM U CIIPABOYHOM JIUTEPATYPOU.
Braoeem:

YMEHUSMHM  YCTAHABIMBAaThb  NPUYUHHO-
CIIECTBEHHBIE CBSI3U YCIEXOB B 00JaCTH
OpraHUYeCcKOu XUMUU u Hay4YHO-
TEXHUYECKOr0 MpOrpecca M BIMSHHUE HUX Ha
IpyTue cdepbl €CTECTBEHHO-HAYYHBIX
JVCHUTUIVH.

Pa3BuBath CIOCOOHOCTb | 3Haem.:

OpraHM30BaTh pa®oTy | OCHOBBI OpraHM3alMl HCCIEI0BATENbCKON

UCCIIEI0BATEIBCKOTO KOJUIEKTHBA | pabOTHI.

B 00J1aCTH OpraHuYecKor xumuu | Ymeem:
BBIOMpATH u MIPUMEHSATh B
npo¢eccuoHaIbHON NEATEIbHOCTU
AKCHEPUMEHTAIbHBIE u pacyeTHo-

TEOPETUUYECKHE METOIbI HCCIICIOBAHUS.
Bnaoeem:

HaBBIKAMHU TJTAHUPOBAHMSI HAYy4IHOTO
HCCIIEI0BaHNS, aHaim3a MOJTy9aeMbIX
pPE3yNIbTaTOB B (POPMYIUPOBKH BBIBOJIOB.

Pa3BuBarth CIIOCOOHOCTD K
KPUTHYCCKOMY aHAJIN3y H OILCHKE
COBPCMCHHBIX Hay4YHBIX
HOCTHX(@HHﬁ, ICHCPUPOBAHUC
HOBBIX Hﬂeﬁ Ipu pPeUICHUHN
HCCIICA0BATCIIBCKUX n
MPAKTUYICCKUX 3a1a4

3naem:

METOJIbl KPUTHYECKOT'0 aHain3a U OIEHKH
COBPEMEHHBIX HAY4YHBIX JOCTH)XCHUH, a
TaK)XKe METOAbl T€HEPUPOBAHMS HOBBIX HJCH

NpyU  PEHICHUM  HCCIEAOBATEIbCKUX U
MPaKTUYECKUX 3a7ady, B TOM UHCJIE B
MEXKIUCIUTUIMHAPHBIX 00J1aCTSIX.

Ymeem:

MpU  PEHIEHUH  HUCCIEAOBATEIBbCKUX U

MMPAKTHYCCKUX 3a/la4 TI'CHCPHPOBATH HOBBLIC




WJIeW, TOJJAI0IIMEcs OlepalrOHaTU3alnN
WCXOIsl M3  HAJW4YHBIX  pPECYpPCOB M
OTPaHUYECHUN.

Braoeem:

HAaBbIKAMM KPUTHUYECKOTO aHalau3a U OLECHKHU
COBPEMEHHBIX HAYYHBIX JOCTHXKEHUU U
pE3yJNbTaTOB JEATEIBHOCTA M0 PELMICHUIO
HCCJIEI0BATEIIbCKUX U MPAKTUYECKUX 3a/ad,

B TOM YHCIE€ B MEXIUCLUIUIMHAPHBIX
00JIacTsIX.

PazBuBartp CIIOCOOHOCTD y | 3naem:

aCIIMpaHTOB  IUIAHUPOBATh M | COJAEp)KaHME  IIpolecca  LesenojaraHus

pemiatb 3a7a4d  COOCTBEHHOTO | MPO(ecCHOHATBEHOTO u JIMYHOCTHOT'O

npodeccuoHaIbHOTO U | pa3BUTHSA, €r0 OCOOEHHOCTH M CIOCOOBI

JUYHOCTHOTO Pa3BUTHUS B 00JIACTH | pean3aluu pu pelIeHun

3HAHUW OPraHU4YECKOU XUMUHU npoecCHOHaNbHBIX 3a/lady, CBSI3AHHBIX C
[IpeIo1aBaTeIbCKON 51 Hay4HO-

HCCIIEI0BATEIIBCKOM AEATEIbHOCTHIO.

Ymeem:

dbopMmynupoBaTh UEAM  JUYHOCTHOIO U
po(ecCUOHaNBHOTO PAa3BUTUS U YCIOBUS UX
JNOCTVKECHUS, CBSI3aHHBIX C
IIpEIo1aBaTeIbCKON 51 Hay4HO-
HCCIIEI0BATEIIBCKOM AEATEIbHOCTHIO.
Braoeem:

IIpYEMaMHM U TEXHOJIOTUSMH LieJIeTI0JIaraHusl,
LHejiepelin3alid U OLEHKU pe3yJIbTaTOB

NEATENbHOCTU 1o PELIEHNUIO
1po¢eCcCUOHAIBHBIX 3a4a4.

®opMHUPOBATH CIIOCOOHOCTH | 3naem:

HCIIONIb30BaTh TEOPETUYECKUE W | OCHOBHBIE CIOCOOBI MIOJIyYEHHS],
METOIOJIOTUYECKUE 3HAaHUS, | IPUMEHEHMUS, AIEKTPOHHOE CTpOEHHUE,
pE3YJIBTAThI Hay4YHO- | U30MEPHUIO OCHOBHBIX KJIACCOB OPraHUYECKUX
HCCIIEI0BATEIIbCKON COCIMHEHUN, (U3NYECKUEe U XUMHUYECKUE
NEATEbHOCTH B o0J1acTu | CBOMCTBA BEIIECTB.

OpraHUYeCKOn XUMHH B | Ymeem:

MEJAarornYeCcKoi NeATEIbHOCTH 110 | COCTABIISTh CTPYKTYpHBIE "
OCHOBHBIM 00pa3oBaTeNIbHbIM | TPOCTPAHCTBEHHBIE (OPMYJIBI COECIUHEHHH,
IporpaMmam BBICHIETO | OTHOCSIIIUXCS K OCHOBHBIM  KJlaccam
o0Opa3oBaHus OpraHWYECKUX BEIIECTB MO MX HA3BAHUAM U

COCTaBIIAITh MX Ha3BaHUA TO QopMylnaMm B
cootBeTcTBUM ¢ HOMeHKinarypoi MIOIIAK u
palMOHAJILHOM HOMEHKIJIATypOW; COCTaBIIATH
ANEKTPOHHOE CTPOEHUE U  CTPYKTYPHYIO
bopmyny OOJIBIIMHCTBA OCHOBHBIX




OpPraHUYECKUX COCTUHCHUH.
Bnaoeem:
nprueMaMd  TIPOTHO3MPOBAaHUS  CBOMCTB
BCIIECTB B 3aBUCUMOCTH OT UX CTPOCHHUSI.
dopmMupoOBaTH CIIOCOOHOCTH | 3Haem.:
HCIIOJIL30BaTh yIIyOJICHHBIC | OCHOBHBIC THITBI OPTAHMYCCKUX PEaKIni, UX
3HAHUS TEOPETUYECKHUX 1 | MEXaHU3MBIL.
METOLOJIOTHYECKHAX OCHOB | Ymeem:
OpraHUYeCKOU XUMUH B | IPEJICKA3bIBaTh PE3YJIbTaThl MPEITOKEHHBIX
[IOCTaHOBKE u PEIICHNH | ITOCIICI0BATEILHOCTEH XMMUYECKUX PEaKITnH,
WHHOBAI[MOHHBIX 3a1ad, | T.6.  ONPENCNsITh  CTPOCHHE  KOHEUYHBIX
CBSI3aHHBIX c TIOJIYYCHHUEM | TIPOAYKTOB M CIIOCOOOB MX BBIICIICHUS.
OpraHMYEeCKHUX  BEINECTB, WX | Bradeem:
MPAKTUYCCKUM TIPUMCHCHHEM U | YMCHHSIMH  YCTAaHABIWBAaTh  NPUYHHHO-
PEaKIIMOHHOMN CITOCOOHOCTH CJICICTBCHHBIC CBSI3M CTPOCHHMS BEIECTBA U
€r0 POJIU B XUMHYCCKOM PEaKIIHH.

5. KoHTpO/Ib pe3yibTATOB OCBOCHMS JUCHUILVIMHBI. Perenne 3aganuii o
WCIIOJIb30BaHUI0 (PU3UKO-XUMUUECKUX METOJOB YCTAaHOBJIEHUS CTPYKTYpPhI HOBBIX
OpraHUYECKHUX BEIIECTB, UX PEAKIIMOHHOM CTIOCOOHOCTH.

6. IlepeueHb o00pa3oBaTeJNbHBIX TEXHOJOTHi, WCIIOJB3YEMBIX IIPH
OCBOCHHH JUCITUTIINHBI, B TOM YHCIIC U JUCTAHIIMOHHBIC.

1) CoBpeMeHHOE  TpaguIIMOHHOE OO0ydeHHEe (JICKIIMOHHO-CEMHHAPCKAsI
CHCTEMA).

2) [leparornyeckue TEXHOJIOTHH Ha OCHOBE TUAAKTHYECKOTO
COBEPIIICHCTBOBAHUS U PEKOHCTPYHPOBAHUS MaTepraia: TeXHOIOTHUS MOIYIHBHOTO
oOy4eHusl.

3) AJbTEpHATUBHBIC TEXHOJOTHH: TEXHOJOTHS MPOAYKTHBHOTO OOYYCHHS.
TeXHOIOTHS MaCTEPCKUX.



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

(oO1mrast Tpy10eMKOCTh 6 3.€.)

Bcero IIpakTnueckue| CaMocTOSATEND
HanmeHnoBanue pa3aeiioB U TeM JUCHUILIAHBI Konraktueie | Jlekiuu | JlaboparopHbie
4acoB 3aHATHUS Hasi pabora
Paznen 1. MoaumukInYecKue a30THCThIE reTePONMKINYECKHe 7 1 4 8 60
CoeIMHEeHUsI
Tema 1.1. Tonuyuxnuueckue azomucmole 2emepoyuKiudecKue
18 3 1 2 15

coeouHenus
Tema 1.2. 2,2-/[ueudpoxcu-1,3-unoanouon (HuHeuopum) 8
cunmese NOTUYUKTUYECKUX A30MUCIBIX 2eMEPOYUKTULECKUX 18 3 1 2 15
coeouHeHull
Tema 1.3. Peaxyuu XUuHOUOHBIX COCOUHEHUL C HUHSUOPUHOM 18 3 1 2 15
Tema 1.4. Peakyuu amuHOXUHOUOHBIX COEOUHEHUL ¢ HUHSUOPUHOM 18 3 1 2 15
Paznen 2. ®usuko-xuMnuyeckune METO/IbI B HCC/IE10BAHNH 144 20 6 14 124
a30THCTHIX XHHOMIHBIX COeNHEHUI
Tema 2.1. Dnemenmmuulil ananus 19 2 1 1 17
Tema 2.2. Y- cnexmpockonus 23 5 1 4 18
Tema 2.3 UK-cnekmpockonus 21 3 1 2 18
Tema 2.4. AMP 'H - cnexmpockonus 21 3 1 2 18
Tema 2.5. AMP 3C - cnexmpockonus 21 3 1 2 18
Tema 2.6. Macc-cnekmpomempus, Macc-cneKmpomempus 19 ) 1 1 17
8bICOKO20 pA3peuleHus
Tema 2.7. Xpomamoepaghus 6 opeanuieckou cunmese 20 2 - 2 18

NTOI'O 216 32 10 22 184




1.2. COAEPY)KAHME U CLHUATLIAHBI

Paznen 1. Ionmuuukan4ecKue a30TUCThIE TeTEPONMKINYECKHE COeINHEHUSA
Tema 1.1. IHonuyuknuueckue azomucmaole 2emepoyuKIudeckKue coeOuHeHus
HoMmenkiiatypa reTeponukioB. ApOMaTUYHOCTh T'€TEPOLMKIOB. DJIEKTPOHHOE

CTpOo€HHE TeTepouuKiIoB. [IOJUIMKINYECKHME A30TUCThIE TETEPOIUMKINYECKUE
coeHeHus (MH1011, KapOa3oJl, XUHOJIWH, U30XUHIIUH, aKPUIUH, UHOJIU31H)

Tema 1.2. 2,2-/lucudpoxcu-1,3-unoanouon (HunzuOpumn) 6 cuHmese
ROTUYUKIUYECKUX A30MUCBIX 2eMEePOUUKTUYECKUX COCOUHEHUT

2,2-luruapokcu-1,3-uHIaHIuOH (HUHTUAPUH): OTKpPBITUE, TOJyYeHUEe U
cBoiicTBa. 2,2-Jluruapokcu-1,3-uHAAHANOH B CHHTE3€ a30THUCTBIX T'E€TEPOLIUKIIOB.
Peakuuu HUHTUIpUHA C €HAMUHAMU. TPEXKOMIIOHEHTHBIE PEaKIUM HUHTHAPHUHA C
Pa3IMYHBIMU XUHOHAMU.

Tema 1.3. Peakyuu XuHOUOHBIX COCOUHEHUT C HUHCUOPUHOM

Peakiuu 1,4-nagToxunona u S-runpokcu-1,4-HadTOXUHOHA C HUHTHIPUHOM.
Ou3MKO-XUMUYECKHe CBOMCTBA 2-(2-ruapokcu-1,3-auokco-2,3-guruapo-1H-ungeHo-
2-un)Hadranus-1,4-1MOHOB.

Tema 1.4. Peakyuu amuHOXUHOUOHBIX COCOUHEHUTI C HUHUOPUHOM

Ocob6ennoctu  B3aumopeictBus  1,4-nHadptoxuHoHoB u  2-R-amwmno-1,4-
Ha(TOXMHOHOB C HUHTHUIPUHOM B PAa3IUYHBIX ycioBusix. 5-R-4b,11b-Juruapokcu-
4b,5-nuruapo6en3o| flunaeno[1,2-bJunnon-6,11,12(11bH)rpuonsr: CIIOCOOBI
MOJIy4eHHs] U OCOOEHHOCTH CTpYKTyphl. Cunte3 13-R-6ensofluzoxpomeno(4,3-
blungon-5,7,12(13H)-tpuonos u3  2-R-amuno-1,4-nadptoxuHonoB.  DuUBHUKO-
XUMUYECKHE CBOMCTBA MPOJYKTOB aMUHOXHUHOHOB C HUHTHUIPUHOM.

Paznen 2. ®Ousunko-xuMu4eckKue MeTOAbl B HCCJAEJ0BAHMHM Aa30THCThIX
XHHOHAHBIX COeAUHEHHH

Tema 2.1. Dnemenmmuvwiit ananu3

DJIEMEHTHBIM aHadu3: KauyeCTBEHHBIM M KOJW4YeCcTBEHHBIN. Ilepexom ot
MakpoaHanuza Jlubuxa-/lioma k Mukpoananuzy llperns. Ananutuueckas dopma.
B3semmBaemass ¢opma. Meroasl: ompeAcsieHUsT MacCOBOM JIOJM  yriiepoia H
BOJIOPO/Ia B OPraHUYECKHMX COCAMHEHUSIX METOJOM JKCIIPECC-TPaBUMETPUH;
ONPENICIECHNE  MAcCOBOM  JIOJIM  a30Ta B OPraHUYECKUX  COCAUHEHUAX
ra3oMETPUYECKHUM METOJIOM; ONPEIECIICHUE MACCOBOM JOJM YIJIEpOaa, BOIOpPOJa U
a3oTa B OpPraHWYECKUX COCIUHECHUAX Ha AaBTOMATUYECKOM  aHaJIWU3aTopE;
OTpeNeJICHue  MacCoBOM  noiau  ¢Topa B OPraHUYECKHX  COCAUHEHUSX
CIEKTPO(OTOMETPUUECKUM METOJIOM; OIPEICIICHHE MacCOBOM JIOJIM XJIopa WIH
OpoMa B OpraHUYECKUX COCTUHEHHUSX METOJOM MEPKYPUMETPUUECKOTO TUTPOBAHUS,
ONPENICIICHUE MAacCOBOM JIOJIM CEPbl B OPraHUYECKUX COEAUHEHHUSX METOIOM
OapuiMETPUYECKOT0 TUTPOBAHUS. DICKTPOXUMHUIECKUE METOIBI.



Tema 2.2. YD-cnekmpockonus

du3znyeckue OCHOBBI  METOAA: JJEKTPOHHBIE  COCTOSHUS — MOJIEKYJ,
Kiaccuukanus 3JIEKTPOHHBIX TEPEXOJAOB B MOJEKyJlaX, MpaBwia oTOOpa.
B3auMoCBsI3b  AJNIEKTPOHHBIX CHEKTPOBU CTPYKTYpPhl OpPraHUYECKUX MOJIEKYJI:
XpOoMOOpbl U ayKCOXPOMBI, COIpsKEHUE XpoMo(pOopoB, Hecnenupuyeckoe u
cnenupuyecKoe BIUSHUE PACTBOpUTENEH, OATOXPOMHBIN U TUIICOXPOMHBIA CIBUTH,
TUIOXPOMHBIA U TUHEPXPOMHBIN 3G (EKThI, KiIaccu(puKalus MOJ0C MOIJIOUICHUS B
AIIEKTPOHHBIX criekTpax. M30upaTenbHOe MOTIONIeHHE BaXKHENIIINX ayKCOXPOMHBIX U
XpOMO(OPHBIX TPYIII: HACHIIICHHbIE T€TEPOATOMHBIE aYKCOXPOMBI, KapOOHWIbHBIN
XpoModop, TUEHOBBII XpoModop, €HOHOBBII XpoModop, OEH30JbHBIN XpoModop,
npaBunia Byasopma®duszepa. Ilpurmun pabotet YO cnekrpodoromerpa. ¥YcaoBus
m3Mmepenuss Y@ cnektpoB. IlpuMepsl CTPYKTYpHOrO aHajlu3a HEHACBIIIEHHBIX
OpPraHUYECKUX COEJUHEHUN MO CHEeKTpYy MOrJonieHuss B OmmkHed obOnactu YD
CIEKTpa.

Tema 2.3 HK-cnekmpockonus

®du3nyeckrue OCHOBBI METOJla: YacTOTa W MHTEHCUBHOCTH IMOTJIOIICHHS B
KOJeOaTeNbHbIX  CIEKTpPaX JBYXaTOMHBIX MOJEKYJ, OCHOBHBIE KoJieOaHUs
MHOTOAaTOMHBIX MOJIEKYJ. B3auMOCBsI3b HH(ppPaKpacHBIX CHEKTPOB M CTPYKTYpPHI
OpraHMYeCKUX  MOJIEKYJ:  BaJCHTHbIE U  JAeQOopMalMOHHBIE  KoyeOaHus,
XapaKTepUCTUYHOCTh KojeOaHut u ee (U3MUECKUe MPUYMHBI, (AKTOPHI,
BBI3bIBAIOIIME CIBUT TMOJOC TMOIJIOMIEHUS M M3MEHEHHE WX HHTEHCUBHOCTH.
XapakTepuUCTUYECKOE TIOTJIOUIEHUE BaXKHEMIIUX CTPYKTYpPHBIX (PparMEeHTOB U
byHKUMOHANBHBIX Tpymnn oprannyeckux coeaunenuit: C-C, C=C, C=C, Capom—
Capowm, Csp’~H, Csp>~H, Csp-H, C-O, C-N, O-H, N-H, S-H, C=0, CHO, COOH,
COOR, COHal, NO,, C=N. Crpykrypubie obmactu MK cnekrpa. Ilpunimmnsi
OTHECEeHMsI ToJioc morjomieHusd. IlocnenoBaTenbHOCTh MPOBEACHUSI CTPYKTYPHOTO
ananmuza. KomuuectBennas WK  cnekrpockonus. [lpunnun  paborsr UK
cnexkrpodoromerpa. Ycaousi uzmepenuss UK crektpos. Ilpumepsl cTpykTypHOTO
aHanmM3a opranndeckux coexunennii no UK crexrpy (o6macts 4000 — 650 cm™).

Tema 2.4. AMP 'H - cnekmpockonus

@u3nuecKkue OCHOBBI METOAA: MAarHUTHBIE CBOWCTBA SAEP, OCHOBHOE
YPaBHEHHE SIEPHOTO MAarHUTHOTO pE30HAHCA, B3aUMOJAECHCTBHUS MAarHUTHBIX
MOMEHTOB sJiep (TOHKasi M CBEPXTOHKasi CTPYKTypa CHUTHaJOB sjaep). Bwibop
PE30HAHCHOIO SApa IPU U3YYEHUU CTPOECHUS OPTaHUYECKUX coeauHeHu. [IpuHimn
pabotel AIMP cnexkrpomeTpa. AHanu3 CHEKTPOB SAEPHOTO MArHUTHOI'O PE30HAHCA
Aep CO CHMHOBBIM KBaHTOBBIM uuciaoM [=1/2: XxumMuyeckas M MarHuTHas
SKBUBAJICHTHOCTh SIAEP, HOMEHKJIATypa saepHbIx cuctem, A2, AX, AB u A2B
CUCTEMBI, MHIEKC CBS3bIBAHUSA, CIEKTPbl NEPBOTO M BTOPOrO IMOPSAJIKA, OCHOBHBIE
MpaBUJia aHAJIN3a CIIEKTPOB MEPBOTO MOPSIAKA, pACIIM(PPOBKA MPOCTEUILINX CIIEKTPOB
BTOPOr0 TMOpPSAJAKA, IPUEMBI YIPOIICHUS CIOXKHBIX CHEKTPOB. CHIEKTpOCKONHUA
IIPOTOHHOTO MarHUTHOTO PE30HAaHCAa: MIKala XUMHYECKUX CIBHUIOB IPOTOHOB, UX
XApAaKTEPUCTUYHOCTh, 3aKOHOMEPHOCTM B HM3MEHEHUM 3HAYCHUM XUMHUUYECKUX
CIBUT'OB; KOHCTAaHThI CIIMH-CIIMHOBOTO B3aumoeucteusa JH — H. /[BoiiHOM pe3oHaHC.



Tema 2.5. AMP 3C - cnekmpockonus

CnexTpockonus yriepoJHOr0 MAarHUTHOTO PE30HAaHca: MIKaia
XUMHYECKHX CIBMIoB smep °C, MX XapaKTepHCTUYHOCTH, 3aKOHOMEPHOCTH B
W3MEHEHUHU 3HAYECHMM XUMHYECKUX CIBUIOB, KOHCTAaHTHl CIIMH-CIMHOBOI'O
B3aumozencteuss JC-H, mnonHOe W 4YacTMYHOE MOJABICHUE CIUH-CIMHOBOIO
B3aumozeicTeus anep °C u nporonos. SIuepueiii s3dpdexr Opepxaysepa. [lonsaTue o
CIIEKTPOCKOIIMM  SIIEPHOT0  MAarHUTHOIO  pPE30HAaHCA JUHAMUYECKUX CHUCTEM
(o6menHbIe mporiecchl). JIBymepHas cnektpockonust SIMP. IIpumepsl cTpykTypHOTO
aHaaM3a OPraHMYeCKUX COeNuHeHuit 1o criekrpam [IMP u SIMP '3C.

Tema 2.6. Macc-cnekmpomempus, Macc-cCReKmpoOMempus 6blCOK0O20
paspewienun

®duznyeckrue OCHOBBI METOJA: MPUHUHUI PabOThl Macc-CHEKTPOMETpa, €ro
paspemaroniasi cuia, OOpa3oBaHME Macc-CIIEKTpa, OCHOBHOE YpaBHEHHE Macc-
CHEKTPOMETPUHU, THUIBl PETUCTPUPYEMBIX HOHOB (MOJIEKYJISIPHBIE, OCKOJOYHBIE,
MeTacTaOWiIbHbIE, MHOTO3apsAHbIe). OnpeneraeHne MOIeKyJIIpHOl OpyTTO-hOpMYIIbI
M0 MAaccC-CHEKTPY: METOJ] TOUYHOTO M3MEPEHHS] MAcC MOJIEKYJISPHBIX MOHOB, METO]
U3MEpPEeHUsS HMHTEHCUBHOCTEW IHUKOB HOHOB, HW30TOMHBIX MOJIEKYJISPHOMY HOHY.
KauecTBeHHbIE TEOpPUM MACC-CIIEKTPOMETPUU OPTraHUYECKUX COCJAMHEHHM: Teopus
JIOKaNM3aluu 3apsija, TEopuss YCTOMYMBOCTH MPOAYKTOB (pparmeHtauuu. Macc-
CHEKTPOMETPUYECKUE TPaBUa: a30THOE, ‘‘UETHO-IEKTPOHHOE”, 3aTpyJHEHHBIN
pasphiB CBA3€H, NpHIIEkKAIIMX K HEHACHIIIEHHbIM cucTeMaM. OCHOBHBIE THIIBI
peakuuii pacrajia OpraHMuecKuX COCIMHEHHM TMOJ 3JIEKTPOHHBIM YAapOM: MPOCTOM
pa3phiB CBsizei (0-pa3pblB, OCH3UJIBHBIA M AJUTMIIBHBIA Pa3pbIBbl), PETPO-pEaAKIIMs
Hunbca-Anpaepa, neperpynnuposka Mak-Jladdeptu, ckeneTHbie neperpynmnupoBKH,
OHHEBbIE peakUMU. TepMHUYECKHE DPEAKIMH B MACC-CHEKTPOMETpE. Y CTaHOBIICHUE
CTPOEHUS OPraHWYECKHX COCAMHEHUI: MeToA (GYHKIUOHANBHBIX TPYII, METOJ
XapaKTepUCTUYECKUX 3HauyeHUH m/z. OCHOBHbIE HaNpaBlIeHHUS (QparMeHTaluu
OpraHUYeCKUX COEIUHEHUN TOJ] AJIEKTPOHHBIM yaapoM (YriIeBOAOPOJIOB U HX
raJIOreHIPOU3BOIHBIX, CIIUPTOB, (PEHOJIOB, MPOCTHIX IPUPOB, ANbIETHI0B, KETOHOB,
aMUHOB, KapOOHOBBIX KHCIIOT U UX IMPOU3BOJAHBIX). [IoHSATHE O MeToAe XUMUYECKON
MOHM3ALMK M XpoMaroMacc-creKTpoMmeTpuu. [Ipumepbl CTpyKTypHOro aHajau3a
OpraHUYeCcKUX COEAMHEHUHN MO0 MACC-CIIEKTPY HU3KOTO pa3peleHusl.

Tema 2.7. Xpomamoczpaghusa é opzanuveckom cunmese

Tonkocnoitnass  (TCX), razo-xuakoctHas  (IKX)  xpomarorpadwus.
KunkoctHass KOJIOHOYHAsE XpomaTorpadusi ¢ HCIOJIb30BAHUEM CHJIMKAreis B
KauecTBe copOeHrta, ¢uou-xpomatorpadus. CopOeHT. AHamuzupyemasi CMECh.
OmoeHT. Koaddunment yaepxxuBanus. [1oaBUKHOCTb COSTUHEHUS.



1.3. MeToau4ecKkue peKOMEHIAlUH aCIIUPAHTAM
10 OCBOEHUIO JAHHOH TUCIUIITHHBI

Memoouueckue ykazanus K 1eKYUOHHbIM 3AHAMUAM
[Ipu MOArOTOBKE K JIEKIIUU PEKOMEHAYETCS
1. mpOoCMOTpPETh 3aMKCH MPEAIIECTBYIOMIEH JEKIUMU U BOCCTAHOBUTH B MaMSTH
paHee U3y4YeHHbI MaTepHall;
2. MOJE€3HO MPOCMOTPETH U MPEACTOSALUUN MaTepral Oy ayIIen JeKInH;
3. eciiy 3a7laHa CaMOCTOSITeNIbHAsI MPOpabdoTKa OTAENbHBIX ()PAarMEeHTOB TEMBI
MPOLUION JEKIUHU, TO €€ HaJl0 BHIMOJIHUTH HE OTKJIAbIBAS.

Pexomenoayuu no evinonnenuro 3a0anuil

OneHoYHOE CpPEACTBO — pEIICHHE 3aJaHUi 10 HCIOJb30BaHUIO (HU3UKO-
XUMUYECKUX METOJIOB YCTAHOBJIEHUS CTPYKTYPbl HOBBIX OPTaHMYECKUX BELIECTB, UX
pPEaKMOHHOMN CIOCOOHOCTH.

[enp nmpakTHYECKUX 3aHATUH, MPOBOAUMBIX MO JUCHUILUIMHE, — yIrAyOJIeHUe U
3aKpEIUIEHUE TEOPETHUYECKUX 3HAHWM, MOJYYEHHBIX Ha JIEKUHUSIX W B IpoLEcce
CaMOCTOSITEJIbHOIO ~ HM3YYEHHMS  Marepuajlia, a TakKKe  COBEPIICHCTBOBAHUE
MPAKTUYECKUX HABBIKOB MO AUCHUILUIMHE. HeoOX0IMMO 03HAKOMUTBHCA € 33JJaHUEM K
MPAKTUYECKOMY 3aHITHIO; ONPEACIUTh TPUMEPHBIA 00BEM pabOTHI MO MOJATOTOBKE K
HUM; BBIJEIUTHh BOIPOCHL, YNPAKHEHUS M 3aJauyd, OTBETHl HAa KOTOPBIE WIIH
BBITIOJIHEHUE W pellleHHe 0e3 MpeaBapUTEIbHOW MOATOTOBKUA HE MPEACTABISIIOTCS
BO3MOKHBIMHM; O3HAKOMHUTBCA C TIEPEYHEM PEKOMEHIYEMOM JIMTEPATYPhl H
HnuTepner-pecypcos. [Ipu oTBeTax Ha BONPOCH! U BHIMOIHEHUH 33/IaHU HEOOXOAMMO
BHMMATEIbHO MPOYUTATh TEKCT M NONBITAThCA JaTh apryMEHTHUPOBAHHOE
oOBsiCHEeHHE ¢ 00s13aTeabHON cChlIKOM. [Topsaiok OTBETOB MOXKET OBITh PA3IUUYHBIM:
aub0 BHaAyasle JeNnaeTrcs BBIBOJA, a 3aTeM HPHUBOJATCA apryMEHThI, JUO0 aaercs
pa3BepHyTass apryMeHTalusi NPUHATOTO pEUIEHUs, Ha OCHOBAaHUHU KOTOPOH
npearaeTcsi OTBeT. Bo3MOKHBI M HECKOJIBKO BapHaHTOB OTBETOB. IIpu moarotoske
K 3aHATUSM 00yyaeMble MOTYT IMOJb30BAaThCSI TEXHUYECKUMH CPEJCTBAMU O0YyUYEHUs
U TUAAKTUYECKUMU MaTepuagaMu (CXemMamu U Jp.), KOTOPbIMH pacrojaraer yueoHoe
3aBejIeHHe. OTH K€ CpEJCTBA MOTYT OBbITh HMCIOJb30BAHBl W HA 3aHATUAX IS
JYYIIEro 3aKperieHHusl y4yeOHOro maTrepualla Wid MOATBEPKIACHUS MPaBUIBHOCTH
OTBETOB Ha MTOCTABJICHHBIE BOIIPOCHI.

['0TOBSICH K MPAKTUYECKOMY 3aHATHIO, ACIIUPAHTHI TOJKHBI:

ITO3HAKOMUTHCSI C PEKOMEHIOBAHHOW JINTEPATYPOM; pacCMOTPETh PA3IUYHBIC
TOYKH 3pEHUS M0 pacCMaTPUBAEMbIM BOIpOcaM (3aJIlaHUsM );

BBIICNIUTH TpOOJEeMHBIE 00s1acTh; cHopMyIupoBaTh COOCTBEHHYIO TOUYKY
3pEHUS;

MO3HAKOMUTHCS CO CIIOCOOAMU pelIeHUs] pacYETHBIX (IIPAKTUYECKUX) 3a]a4 110
TEME CEMUHAPA;

MPEeIyCMOTPETh CIOPHBIE MOMEHTHI W C(HOPMYIUPOBATH JUCKYCCUOHHBIE
BOITPOCBL.

BricTymiieHne acnupaHTa JOHKHO COOTBETCTBOBATh TPEOOBAHUSM JIOTHKH.
Yerkoe BBIWICHEHHE H3JIaraéMod mpobiembl, ee ToyHas (OpMyIUpOBKa,



HCYKOCHUTCIJIbHAA ITOCICAOBATCIIBHOCTD apTyYMCHTAIINN MUMCHHO I[ElHHOfI HpO6HCMBI,
oe3 HCOIIpaBAaHHBIX OTCTYHJICHI/Iﬁ OT HCC B IIPOLECCCC O6OCHOBaHI/I$I, 663y0HOBHa$I
A0Ka3aTCJIbHOCTDb, HCIIPOTUBOPCUYUBOCTL U IIOJIHOTA APryMCHTAIIMU, IIPABUIIBHOC U
COACPIKATCIBbHOC UCITIOJIb30BAHUC MOHSATHUHN U TCPMHUHOB.



2. KoMIIOHEeHTHI MOHUTOPUHIA 00Pa30BaTeJIbHBIX Pe3yJIbTATOB ACITHPAHTOB

Tabnuma
O11eHOYHBIE CPEJICTBA U TIEPCUCHB MPOBEPSIEMBIX C UX IIOMOIIBIO 00pa30BaTEIbHbIX
PE3yJIbTaTOB
OO0pa3oBaTelIbHBIC PE3YJIbTATHI O11eHOYHBIE CPEJICTBA

Crioco0OeH MmpeACTaBIsITh COBPEMECHHBIC 3HAHUSA | Y CTHBIN OMPOC

B 00JIaCTH OPraHUYECCKOW XHUMUH,

yCTaHABJIMBATh NPHUYUHHO-CJICICTBCHHBIC CBS3U

YCIIEXOB B 00JIACTH OPTraHUYCCKON XUMHUH

CriocoOeH HCMOIb30BaTh YITYOJICHHBIC 3HaHMS | PerneHue 3a{aHAI 10

TEOPETUYECKUX M METOAOJOTHYCCKAX OCHOB | MCITOJIB30BAHUIO busuKo-

OpPraHUYECKOW XUMHUHU B TIOCTAHOBKE U PEIICHUH | XUMHYCCKHX METOJIOB

WHHOBAIMOHHBIX 3a7a4, CBSI3aHHBIX C | yCTaHOBJICHUS CTPYKTYPBI

MOJIYYCHHEM  OPraHUYECKUX  BEIICCTB, WX | HOBBIX OPraHUYCCKHUX BEIICCTB,

MPAKTUYCCKUM TPUMCHCHHEM W PEaKIIMOHHOM | UX PEaKIIMOHHON CITIOCOOHOCTH

CIHOCOOHOCTH

2.1. ®OoHJ OLIEHOYHBIX CPEICTB N0 AMCHUIINHE

@OH/I OLEHOYHBIX CPEACTB BKJIIOYAET: YCTHBIM OMNPOC, PEIICHUE 3aJaHHI I10
UCIOJIb30BAaHUIO0 (UBHKO-XUMUYECKUX METOJOB YCTAaHOBJICHHSI CTPYKTYpPhl HOBBIX
OpraHMYECKUX BEIECTB, X PEAKIIMOHHOU CTIOCOOHOCTH.

2.1.1. OueHoyHOE CpeiCTBO — YCTHBIN OMPOC.

Kputepun onieHuBaHus 0 OLIEHOYHOMY CPEJICTBY

1. 3HaeT OCHOBHBIE CIOCOOBI TOJNYYEHHS, NPUMEHEHHS, JIIEKTPOHHOE
CTpOEHUE, U30MEPHUIO0 OCHOBHBIX KJIACCOB OPraHUYECKUX COCAUHEHUM, pu3nuecKue u
XUMHYECKUE CBOMCTBA BEIIECTB.

2. CocTaBiieT CTPYKTYpHblE M MPOCTPAHCTBEHHbIE (OPMYJIbI COEAUHEHHH,
OTHOCSIITUXCSI K OCHOBHBIM KJjlacCaM OPraHUYECKHX BEIIEeCTB IO MX Ha3BaHUSAM U
COCTaBIIATh UX Ha3BaHUs MO (opMysaM B COOTBETCTBUM ¢ HOMeHKatypoi MIOITAK
U palMOHAJIbHON HOMEHKIIATYpOH;

3. OnuchIBaeT MEKTPOHHOE CTPOEHUE U CTPYKTYPHYIO GOpMYTy OOJIBIIMHCTBA
OCHOBHBIX OPraHMYECKUX COCTMHEHUI.

4. TIporHo3upyeT CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHSI.

5. 3HaeT OCHOBHBIE THUIIbI OPTaHUYECKUX PEAKIUH, UX MEXaHU3MBbI.

6. MoxeT npeacka3biBaTh PE3yNbTaThl MPEAJIOKEHHBIX MMOCIIEI0BATEILHOCTEM
XUMHUYECKUX PEaKLUid, T.€. ONPEesaTh CTPOCHHE KOHEUHBIX MPOJYKTOB U CIIOCOOOB
UX BBIJICTICHUSI.

7. YcraHaBIMBaeT MPUYUHHO-CIICCTBEHHBIE CBS3U CTPOCHMSI BEIIECTBA U €T0
POJIM B XUMUYECKOM peaKIIniu.

2.1.2. OneHo4HOE CPEACTBO — pEIIeHUE 3aJaHUM MO MCIOIb30BaHUI0 (PUBUKO-
XUMHUYECKUX METOJIOB YCTAHOBJICHUS CTPYKTYPhI HOBBIX OPraHUYECKUX BEIIECTB, UX
pPEaKlMOHHOMN CIOCOOHOCTH.

Kpurepuu orieHHBaHuUS MO OIEHOYHOMY CPEJICTBY:



1. 3HaeT OCHOBHBIE METOJBI O0OOUIEHUS PE3yJIbTATOB MPAKTHYECKOU U
UCCJIEeI0BATENbCKOM pPAa0OThl, TPaHULBI MX NPUMEHUMOCTH. MOXeT 000CHOBATh
HEOOXOIMMOCTh MPUMEHEHUE JaHHOrO0 MeToa. Beimenser cuTyauuu, i€ MOXKHO
MPUMEHUTH METOJIbI OLIEHKH.

2. OmpenensieT 1eiab, NOAOUPAET METOABI B COOTBETCTBUM C IOCTABICHHOU
LIEJIbI0, 0OOCHOBBIBAET UX HEOOXOIUMOCTb.

3. 3Haer TpeOOBaHUS K OINMCAHUIO PE3YyJbTATOB, OQOPMIICHHIO TabIUL U
PUCYHKOB, IPUJEPKUBACTCS UX MPHU BHITIOJTHEHUN UCCIIET0OBAHMS.

4. Moxer mnpeoOpazoBaTh Tpaduueckd U KOJIMYECTBEHHO BbIPAKEHHYIO
MH(OPMAIIUIO B CJIOBECHBI MaTepua, TEKCT.

5. UnTepnpetupyeT U 0ObSICHAET OTyUYEHHbBIE PE3YIbTATHI.

2.2. KoHTpPOJbHO-U3MepHUTENbHbIE MAaTEPHAJIbI

2.2.1. llpumepHbIe MPAKTHYECCKHE 3aaHUA

1. Paccmotpure criekTpooTOMETpUUECKU METOJ HucciieoBaHuss B YO u
BUJIUMOM yacTu crekTpa. OxapakTepu3yuTe 3JeKTPOHHbBIE CIEKTPhl MOTJIOMIEHUs: 2-
OytunamuHo-1,4-Ha TOXUHOH (1); 5-6ytun-4b,11b-quruapokcu-4b,5-
nuruapooenso[ flunaeno[1,2-bjunanon-6,11,12(11bH)tpuon (2).  PactBopurens:
ykcycHast kuciota, C = 1+10-4 monb/m.
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2.  PaccMoTpuTe  BO3MOKHOCTH  HCHOJb30BAHMA  MeETOAAa  Macc-
cnekTpoMeTpun. Oxapakrepu3yiite macc-criektp 2-(2-ruapokcu-1,3-auokco-2,3-
muruapo- 1 H-unaen-2-win)nadranun-1,4-quona (3Y, 70 3B).

Mass Intens. Rel.Int(%) Mass #%% Graphic **¥ Rel.Int(%
17 60 6.01 17 * 6.01
18 229 22.92 18 wEE® 22.92
28 82 8.21 28 * 8.21
76 57 5.71 76 5.71
76 104 10.41 76 F¥® 10.41
77 74 7.41 77 7.41
102 63 6.31 102 * 6.31
104 193 19.32 104 #&% 19.32
105 105 10.51 105 &% 10.51
133 111 11.11 133 &% 11.11
176 64 6.41 176 # 6.41
178 56 5.61 178 # 5.61
205 115 11.51 205 % 11.51
206 72 7.21 206 ¥ 7.21
218 96 9.61 218 F¥ 9.61
233 91 9.11 233 * 9.11
233 94 9.41 233 * 9.41
234 107 10.71 234 F¥ 10.71
246 134 13.41 246 FF 13.41
262 218 21.82 262 FEFEE 21.82
273 137 13.71 - 273 ¥ 13.71
274 119 11.91 - 274 FF 11.91
275 27 2.70 - 275 2.70
278 5 0.50 - 278 0.50
288 5 0.50 - 288 0.50
289 56 5.61 --> 289 = 5.61
289 65 6.51 --> 289 = 6.51
290 369 36.94 --> 290 FEEEEEE 36.94
291 89 8.91 --> 291 * 8.91
292 15 1.50 --> 292 1.50
301 19 1.90 --> 301 1.90
301 20 2.00 --> 301 2.00
302 43 4.30 --> 302 4.30
318 783 78.38 mol.mass: 318 78.38
318 999 100.00 mol.mass: 318 100.00
319 379 37.94 -=> 319 37.94
320 111 11.11 -=> 320 11.11
321 11 1.10 -=> 321 1.10

3. PaccmoTpuTe BO3MOKHOCTH UCIOJIb30BAHUS METOA MacC-CIIEKTPOMETPUH
BBICOKOT'O pa3pelieHus Ha npumepe 1-0ytun-3-ruapokcu-2-(2-(Mmopdonun-4-
kapOonun)penun)-1H-6en3o[ flunnon-4,9-mmuona.




Acquisition Parameter

Source Type ESI lon Polarity Positive Set Nebulizer 0.4 Bar
Focus Not active Set Dry Heater 180 C
Scan Begin 50 m/z Set Capillary 4500 V Set Dry Gas 4.0 l/min
Scan End 3000 m/z Set End Plate Offset -500 V Set Divert Valve Waste
Intens. +MS, 0.0-1.0min #(2-59)
x105 338.3441
4-
3-
2-
675.6757
1 939.3567
1521.9715 2121.9392
l J 2459.2775 2721.9151
0 \ el . : ; - L .
500 1000 1500 2000 2500 m/z
Imensé_ +MS, 0.0-1.0min #(2-59)
x102_ 459.1916 481.1738
| J457.1764
L L 474.2013 | 497.1488
3008- C27H26N205, M+nH ,459.19
20001 459.1914
10001
|
3008- C27H26N205, M-nH ,457.18
2000_457‘1758
10004
|
3008- C27H26N205, M+nNa ,481.17
20004 481.1734
10001
|
3008- C27H26N205, M+nK ,497.15
20004 497.1473
10007
04+ L L e e e e ML S s S s S S S —T— -.--v-.-v-lv‘
460 465 470 475 480 485 490 495 m/z



4. Paccmotpure
CHEKTPOMETPUU Ha MpUMEpe

BO3MOXHOCTHU

AMP  H-
N-6en3un-2-(1-6ytun-3-ruapokcu-4,9-nuokco-4,9-

HCITIOJIBb30BaHUA MCTOOa

muruapo- 1 H-6en3o[fJunaon-2-un)oeH3aMuia.

NMR/28227692
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5. Paccmorpure
CIIEKTPOMETPUH Ha

BO3MOKHOCTH
npumepe

AMP  B3C-
4b,11b-guruapoxcu-5-nzoamui-4b,5-

HCITIOJIB30BaHUA MCTOOa

muruapooenso[flunneno|1,2-bunnon-6,11,12(11bH)-TpuoHa.
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2.3. JIucT BHeCceHMS U3MEHEHU

JloronHeHus: U U3MEeHeHs B paboueil mporpamMme TucuuIuinHbl Ha 2025/2026
y4eOHBIN roj

1. Criucok smtepatypbl OOHOBJIEH YYEOHBIMH W Y4EOHO-METOJIMYECKUMHU
U3JIaHUSAMHU, SJIEKTPOHHBIMU 00pa30BaTEIbHBIMU PECYPCaAMHU.

2. O0HoBnena «Kapra MarepuanbHO-TEXHUYECKOM ©0a3bl JUCIUIUIMHBDY,
BKJIIOYAIOIIAsl AyJUTOPUU ISl TMPOBEACHUS 3aHSITHM JEKIMOHHOTO THUNA, 3aHATUN
CEMUHAPCKOTO THUIA, TPYINIOBBIX M HWHAUBUAYAJIbHBIX KOHCYJIbTAlUW, TEKYIIEro
KOHTPOJISL YCIIEBAEMOCTH M MPOMEXKYTOUYHOM aTTecTalud, T[OMEIIEHUs s
camocToATenbHOM paboTsl oOyvaromuxcst B KI'TIY um. B.I1. Actadbesa).

PaGouas mnporpamma mnepecMoTpeHa M OAOOpeHa Ha 3acelaHuH Kadeapbl-
pazpaboTunka — kKageapbl OUOJIOTUU, XUMUHU U METOJIUKU O0YUYEHUS
«07» mas 2025 r., mpotokos Ne 9

BHecenHble n3MEHEHUS YTBCPIKAALO:

3aBenyrommii kKadeapoit / %l’ 7 '7; E.M. AnTrmnosa



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
OcHoBHasi JuTepaTypa
1 |Oprannyeckas xumusi: yaeOHUK / pea. H.A. Trokaskuna. M.: [DOTAP-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. KTTIY um.B.I1.AcradpeBa
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: yuyeObHuk: B 2-x T. T. 2. M.: Akanemknura, 2005 Hayunas 6ubnmotexa 5
(2008). 582 c. KT'TTY um.B.I1. AcTadbeBa
5 |CemenoB A.A., Kapues B.I'. buonormdeckass akTUBHOCTb HPHUPOJHBIX COEIMHEHUM: Hayunas oubnuoreka 1
mMoHorpadus. M.: Hayunoe maptaepcto, 2012. 520 c. KTTIY um.B.I1.AcradpeBa
6 |Apremenko A.U., Tukynosa N.B., Anydpues E.K. [IpakTukym mo 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
XuMuH: 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. Oprannueckas xumus ydeOHOe. M.: Hayunas oubnuoreka 15
MacrepctBo, 2003. 624 c. KTTIY um.B.I1.AcradpeBa
JlonoJiHUTeIbHAS JTUTEpaTypa
10 |TopuocraeB JI.M. M30paHHblE TJIaBbl XMMHH XUHOHOB M XUHOUJHBIX COEIUHEHHI. Hayunas 6ubnmoreka 21
Kpacnosipck: KI'TIY um. B. I1. Acradbesa, 2013. 156 c. KTTIY um.B.I1.AcradpeBa
11 |TumoBble 3amaHusi MO OpraHMYecKoil Xxumuu: ydeOHoe mocobme. Y. 1 / mox 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 COCTMHEHHH: 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 W 3amaud 1O OPraHWYECKOW XUMUU: y4eOHOe Tmocobme / Tmoa pej. Hayunas 6ubnmoreka 12
T.K. Becenosckoii. M.: Breicmias mikosa, 1988. 255 c.

14 |TIucapenxo A.Il., XaBun 3.4. Kypc opranudeckoit xumun: yueOHUK. M.: Briciias mikoua, Hayunas 6ubnmoreka 65
1985. 527 c.

15 |Topnocraes JI.M., JlaBpukosa T.U., Apronsa E.B., bouapoBa E.A. Tunossie 3aganus mno OBC KI'TIY NunuBuyansHbIA
opramueckoi xumun: yueOHoe nocooue. Y. 1. KpacHosipck: KpacHosp. 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-MeToANYEeCKHE MATEPHAJIbI /IS CAMOCTOSITeJIbHOM padoThl

16 |TumoBble 3amaHusi MO OpPraHWYECKOM XuMuUHU: ydeObHoe mocobume. Y. 2 / mox pen. Hayunas oubnuoreka 10
JL.M. T'oprocraeBa. Kpacnosipck: KI'TTY um. B.I1. Acradwesa, 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'opnocraes JI.M., JlaBpuxoBa T.U., Apunonsa E.B., Byrko E.A. TumnoBbie 3amanus 1o OBC KI'TIY NunuBuyansHbIA
oprannyeckoi xumuu: yuebnoe nocodue. Y. 2. — Kpacnosipck: Kpacnosip. roc. nea. yH-T uM. B.I1. Acraprena HEOTpaHUYEHHBIN
uM. B.I1. Acradwena., 2013. 114 c¢. URL: http://elib.kspu.ru/document/5506 J0CTyI

19 |HUBanoB B.I',, 'eBa O.H., ['aBepoBa [O.T". [IpakTikyM 1o opraHMueckoil XUMHUH: yueOHOE Hayunas oubnuoreka 21
nocobue Ui CTYJICHTOB BBICIIMX MEJarornyeckux y4eOHbIX 3aBeneHuil. M.: Academia, KTTIY um.B.I1.AcradpeBa
2000. 288 c.

Pecypcsl cetu UuTepHer

1 |Hayunas snektponHast Oudmmoteka «KubepneHnHKa» http://cyberleninka.ru/ CBoOOaHBIM
JOCTYI

2 |Caiit o xumun «XuMuK» http://www.xumuk.ru/ CB00OOAHBIIH
JOCTYI

3 | Xumuyecknii moptan ChemPort.Ru http://www.chemport.ru CB00OOAHBIIH
JOCTYI

IIpodeccuonanbubie ba3pl JaHHBIX H HH(OPMAIMOHHO-CIIPABOYHbIE CHCTEMbI

1  [Elibrary.ru: snekrponHas 6ubnuoTtednas cuctema: caidt / Poc. mHpOpM. moprai. — https://elibrary.ru CBOOOTHBIH
Mocksa, 2000. — Pexxum moctyma: uist 3aperucTpup. nojb3oBareneid. — TekcT: JOCTYI
JJIEKTPOHHBIN.

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

HEOTPaHUYECHHBIN

JOCTYII




2

3

4

DNeKTpOHHO-O0MOMIMoTeuHas crucTeMa u3narenserBa «JIAHDb

e.lanbook.com

NunuBuyansHbIA
HEOTpaHUYECHHBIN
JOCTYII

OopazoBarenbHas miaTdopma «FOpaitT»

https://urait.ru

NunuBuyansHbIA
HEOTpaHUYCHHBIN

JOCTYII

NC AnTunnaruat: cucremMa oOHapyKeHHs 3aUMCTBOBaHUM

https://krasspu.antiplagiat.ru

NunpuBuyanbHbIA
HEOTpaHUYCHHBIN
JOCTYII

CoracoBaHo:

3aMCCTUTEIIb JUPEKTOPA OMOIMOTEKU

_/‘/ﬁ/j/'//“ / Wlynununa C.B.

(moamuce)

(Pammnus 1.0.)




3.2. Kapra maTepHaJIbHO-TeXHUYECKOM 0a3bl JUCUUIINHbBI

Ayauropus

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

JUISL TIPOBEJICHUS 3aHATUM JICKIMOHHOTO TUIA, 3aHATUA CEMUHAPCKOTO THIIA, KYPCOBOTO
MIPOEKTUPOBAHUS (BBITIOJHEHUSI KyPCOBBIX pad0T), TPYIIOBBIX U WHANBUTYATbHBIX KOHCYIbTAIIUH,

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

UTOJIOTHHN n TUCTOJIOTHH,

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 MPAKTUKYMOB — | IT.,
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
CYIIMJIBbHBIN 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 i Hay4yHOU
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 ..
CaMOCTOSTEIIBEHOM M®YVY — 5 mir.,
paboThI

r. KpacHosipck, yi1.
Anrl JlebGenesoi, 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 OrpaHM4YeHHbIMU BO3MOXHOCTAMHU 370poBbs B KITIY um. B.II. AcradbeBa mpu 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. AcrtadpeBa yuuThiBaeT nmoTpeOHOCTH
JUIl ¢ HAPYIICHUSMHU OIMOPHO-ABUTATENbHOTO ammapara. OO0pynoBaHbI ClieMAIbHBIE pabouune
MecTa Ui 00Y4YalOMIMXCsl KOJISICOYHMKOB, YTO MPEATOIaracT yBeJIUYeHUE pa3Mepa 30HBI Ha OJTHO
MECTO C Y4eTOM IMOJIbe3a M Pa3BOpPOTa KPECHa-KOJSICKHU, YBEIHUCHHS HMIMPUHBI IMPOX0OJa MEXKIY
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) oOmexxutnn. B yHuBepcUTETe UMEIOTCS CIICIIUAbHBIE MECTa ISt
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 yueOubie KOpmyca 00OpyZOBaHBI 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 JABEPsIX M KOHTPACTHBIE TTOJOCH Ha CTYMEHSIX MO3BOJISIOT CIAa00BHIAIINM
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 Takxke 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 MPU(T HA KOMITBIOTEPE,
BOCIIPOM3BOIUTH TEKCTOBBIC JOKYMEHTHI.

B nayunoii OubnuoTtexke 0060pyI0BaHO aBTOMAaTH3UPOBAHHOE pabouee MECTO, OCHAIIEHHOE
CTICIUATBHBIM TEXHUYECKHM OOOPYIOBAaHHEM JUISl TIOJIB30BATENICH, MMEIONIMX OTPAHUYCHHUS 10
3pEHUI0, B TOM YHUCJIE JJIsl CIENbIX: MMeeTcs TaKkTWIbHBIA aucrieil bpaiins (dyHknuoHampHOE
YCTPOKCTBO, TO3BOJISIONIEE TTOKA3BIBAThH CIETIBIM M CITA00BHSIINAM JIIOASIM PAa3IUIHYI0 TEKCTOBYIO
uHpopmanuo B Buje mpudra bpaiinsg), uynrtatomas mammuHa ZOOMAX, 35eKTpOHHBIA pyYHOU
BHJICOYBEJIMUUTENb, WHIYKIIMOHHAS CHUCTEMa JUIsl CJIa0OCIHBIIIANIMX TMOCETUTENeH OUOIMOTeKH,
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 HAyIMIHWKH. [Ipr HEOOXOOMMOCTH NaHHOE 00OpYyJOBaHHWE MOXKET
OBITH MEPEBE3EHO M UCTIOIB30BAHO B JIFOOOM y4eOHOM KOpITyCce

Jia  uHpopManumoHHO-OMOIMOTEUHOTO  obOecriedenust oOywatomuxes ¢ OB3  wu
WHBAJIMIHOCTHIO HAYYHOW OMOIMOTEKOM MPEeI0CTaBISIETCS YIAICHHBIM TOCTYII K pecypcam:

— OBC KI'TIY um. B.I1. Actadbesa http://elib.kspu.ru/;

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

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

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

— basbl nannbix nepuonnyeckux uznanuit EAST VIEW https://dlib.eastview.com/;

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




