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1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

1.1 Uenb pgucuunnuubl: CdopmupoBatb y CTyOEHTOB MPOYHbIE 3HAHUA O BaXHEMLIMX COBPEMEHHbIX
PU3MKO-XUMUYECKNX MeToAax uaeHTudmKaLmm opraHuiyecknx BeLLEeCTB U HaBbIKOB UX NPAKTUYECKOro MCNoMb30BaHWs

1.2 3agaum AMCLUNIUHBI:

. 3akpenneHne n pacliMpeHue Ku3yvyaemoro marepuana B pesynbrtate nabopaTopHoM M
CaMOCTOSI-TENbHON paboThl.

. OcBoeHue cTyaeHTaMmyM OCHOBHOW MHOpMauum 0 npumMeHeHun usmko-xmmmyeckux metogos (MK, YO,
AMP cnekTtpockonus) ona naeHTudmnkaLmm n KONMYeCTBEHHOIO aHanm3a OpraHM4YecKMX BELLECTB.

. dopmMMpoBaHMEe HaBbIKOB MPaKTUYECKOr0 MCMOMb30BaHNS PU3NKO-XUMUYECKMX METOAOB MCCNeao-BaHUsA
ONSA U3y4YeHUs CTPYKTYPbl OPraHU4YeCKMX COeaANHEHUN.

1.3 TpeboBaHMA K npeaBapuUTeNbHOW NOArOTOBKEe OOy4aloLerocs:

MpeneaputensHas noArotoBka npegnonaraeT co3daHne OCHOBbI ANst (POPMUPOBaHUS KOMMNETEHLMA, YKa3aHHbIX
B M. 2, MPU U3YYEHUN OUCLUMIIVH:

2 KOMNETEHLUWN OBYYAIOLWLEIrocA, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OAUCLIUMIIUHDbI

MK-5: CnocobeH ocyLuecTBNATL TEXHONOrMYeCKU NpoLiecc B COOTBETCTBUU C pernamMeHToM, 000CHOBbIBaTb
NPUHATNE KOHKPETHOro TEXHUYECKOro peLlleHns Npu pa3paboTke TeXHONMOrM4eCcKux npoLeccoB, BbIOUpaTb
TexXHU4eckue cpeacTBa U TEXHOSIOMMM C Y4ETOM 3KONOrMYeCKUX NocreacTBUA UX NPUMEHEeHUs!

3HaTb: TEXHOMNOIMYECKNE CXEMbI npounsBoacTBa BaXKHENLWnx OopraHmn4yecKkmnx COEOWHEHUIN; OCHOBHbIE HanpaBlieHnA
NPaKTU4eCKoro 1cnoJjib3oBaHUA opraHM4YeCckmnx coeuHeHnn

YmeTb: ncnonb3oatb nony4yeHHble 3HaHuA B I'IpaKTVI‘-IeCKOVI [edATenbHOCTN B Ka4YecTBe crneuuanucta B 06nactu XxvuMmmm u
TEXHONIOMMN TOHKOro opraHM4yeckoro CcuMHTtesa, nojib3oBaTtbCA COBpeMEHHbIMU NCTOYHUKaAMU Haquon I/IHdI)OpMaLI,I/IVI

BnapeTtb: HaBblikaMy MOMb30BaHUA MOHOrpadMyecKkomn, CrpaBovYHON M Hay4YHOW NuTepaTypon, pecypcamu VIHTepHeTa no
OpraHN4yeckon 1 3rIEMEHTOPraHMYeckon XUMUN.




3 COOAEPXAHUE OANCLUMITIUHbI

KoHTakTHas
paboTta

dopma
TeKyLero
KOHTpOns

CP

Nex. Na6. | (4ack)
(vacnl) | (vachbl)

HavmeHoBaHWe u cogepxaHue pa3nenos, TeM U
Yy4€OHbIX 3aHATUN

Cemectp
(kypc ons
3A0)

Pasgen 1. BBegeHve B CMNEKTPOCKOMUIO OPraHUYecKuX
coeuHeHnn

Tema 1. Wkana anekTpomMarHUTHbIX konebaHun.
VMcnonb3oBaHue PUMKO-XMMUYECKNX MEeTOLO0B B
OpraHM4yecko  XUMUM  ONA  WU3Yy4YeHUs]  CTPOEeHust
OpraHN4ecknx CoeaVHEHWN, UccrefoBaHWe HanpaeeHus
N MexaHu3ma peakuun, BHYTPU- U  MEXMONEKYNAPHbIX
B3aumopgencTeuin. LLkana anekTpoMarHUTHbIX W3NyYeHWUi.
Cxema B3alMOENCTBUSI 3MEKTPOMArHUTHOMO U3MyYeHns 2 11
C OopraHn4yeckum BellecTBoM W nony4veHus YO, UK, AMP
cnektpoB. [lpegmeT cnekTpockonuu. [lonoca u cnekTp
NornoLeHus.

Tema 2. OnNeKTPOHHbIE CNEKTPbI.

Mpupooa anNeKTPOHHbIX CNekTpoB nornowexus. MonHas
SHeprust Monekyrbl (3MeKTPOHHas, KkonebaTtenbHas WU
BpawarenbHasa 3Heprumn). O6nactn 3nNeKTpoOMarHUTHOrO
crnekTpa: ynbTpaduonetoBas (Y®), nHdppakpacHas (MK)
1 BuamMast. [luanasoH aNeKTPOHHbIX CMEeKTPOB. 2 10 11
JlTabopaTopHas paboTta Ne1. XapakrepucTtuika
ANEKTPOHHbIX CMEKTPOB 7

Pazgen 2. YnbTpaduonetoBas CneKTpOCKOMNus.

Tema 3. SNeKTPOHHbIE Nepexoabl

YcnoBusi pabotel B Y® 06nactM anekTpoMarHUTHOro
crnekTpa. JHeprust anekTPoHHbIX nepexonoB. Cxema Y&
cnekTpa: eguHWLbl M3MEpPEHUsl, JanbHAs U OnmkHAs YO
obnacTtb, hopMa U MHTEHCUBHOCTb MOSIOCH! MOMTOLLEHNS.
MoHaTne o} «BaKyyMHOW» obnacTtw. Monbop
pactBoputensa ans  cHatma YO cnektpa. [1puuynHbl
OKpacKMm OpraHU4ecKkux coeauvHeHun (xpomodpopbl U
aykcoxpombl). Knaccudmkaumnsi aneKTpoHHbIX Nepexonos: o,
-1, N-Tr*, N-0*, O-Tr*. QHEeprus 3NeKTPOHHLIX MepPexooB 2 11
N WHTEHCMBHOCTb MOMOC MOIMOWEHNS PasnuyHbIX TUMOB
3MNeKTPOHHbIX nepexodoB B Y® cnektpax. [oHsaTne o
6aTOXPOMHOM W TMNCOXPOMHOM caBure. CpaBHUTENbHaA
XapakTepUCTUKa pPasfUYHbIX 3AMEKTPOHHbLIX Mepexoos.
MeToabl ngeHTUMKaLnMm pasnuyHbIX NOMOC CBSA3aHHbIX C
Nn-Tr*, TI-TT* nepexogamu.




Tema 4. OneKkTPOHHblE CMEKTPbl OCHOBHbLIX KIAcCOB
OpraHMyeckmUx CoeaNHEHNN.

OcobeHHOCTM YO cnekTpoB ankaHoB, LMKIOANKaHoOB M UX
npon3BoAdHbiX. BnusHue 3samectutenen (Hal,NH2,0H un
Op.) Ha M3MeHeHue KapTuHbl Y® cnektpa ankaHa. YO
cnexTp HeHacbILLEeHHbIX yrneBo4opoaoB c
N30nNnpoBaHHOM " COMNpsKEeHHOM C=C CBSA3bI0
(HakonneHne C=C cBasen). YD cnekTpbl ankUHOB.
OcobeHHocT YO  cnekTpoB  anudaTuyeckux U
uuknuyeckmx pgueHos. [Mpasuno Byasopaoa u ®usepa.
Mormocbl  normowleHuss  kapOOoHUNBbHOW  rpynnbl B
anbgervgax, KeToHax u KapboHOBbIX KucrnoTax. BrvsHue
3amecTuTensd B pagukane u kapOoKCUNbHOW rpynne Ha
Y® cnektp KapbBoOHOBbIX KMCMNOT. AMWOHbIE MOMOCHI
MOrnoLWeHNsa aMWHOB; BIUSIHWE NpPUPOAbl pagukana Ha
obnacte nornoweHna ammaHelx nonoc. OcobeHHocTn YO
crnekTpa  HuTpocoeauHeHuin.  [Monockl  normoLleHus
6GeH30mbHOro KonbLa. BnivaHue npupoabl 7
MECTOMOSIOXKEHNSA 3aMeCTUTENs Ha MOMOXEHWE MoJsoc
GEH30MbHOrO MOrMOLEHMS.

JlabopaTopHas paboTa Ne2. YnbTpaduroneToBasi
cnektpockonusi.  Y®  cnekTpbl  OCHOBHbIX  KraccoB
OpraHNYeCcKNx CoeanHEHNN.

Pasgen 3. WHdpakpacHas cnekTpockonus.

11

Tema 5. UK cnekTpockonus.
WK unanyyenune, ero guvanasoH. Tunbl konebaHun aTomoB
B Morekyne (BaneHTHbIE, AedopmMaLmnOHHbIE).
TeopeTudecknii pacyeT KonmMyecTBa MOMOC MOMMOLLEHMS
UK cnektpoB opraHumdeckux coeauHeHun. Llkana
BOMHOBbLIX uYucen wun eauHuubl usmepeHusi. OCHOBHble
napameTpbl MOMOC MNOMMOLWEeHUs: LWupuHa (MHTepBan),
MaKCMMyM MOITOLLEHNS], MHTEH-CUBHOCTb, pacLuenseHuns,
anvHa. bnwkHaa, cpegHsa m panbHss MK obnactw.
XapaktepucTuka dyHOaMeHTanLHom obnactu
nornowenna WK cnektpa. [loHaTMEe 06 «uHTepBane
OoTrnevyaTkoB ManbueB» U 06nactm  PyHKUMOHaMbHbIX
rpynn (XapakTepucTuyeckux nomoc). 3HadeHue OGnukHewn,
panbHen MK obnactu 1 obnactu BbICOKMX YacToT.

AHanus n nHtepnpetauns VIK cnektpos.

11

(ON]




Tema 6. VK cnekTpbl OCHOBHbIX KMaccOB OpraHM4ecKkunx
COeaVHEeHNN

OcHoeHble napameTtpbl UK cnektpoB ankaHoB (-CH-, -
CH2-, -CH3 rpynn). Wcnonb3osaHne WK cnekTtpoB Ans
pasnuuusa opraHU4ecKUx COeOUHEHUN NpuHagnexawmx K
ofHOMY Knaccy opraHnyeckux COefMHEHWIA.
OcobeHHocTn WK cnekTpoB uUuMknoarnkaHoB. BrivsiHue
HanpPsKEHHOCTU LMKNa Ha MOJIOKEHNE U MHTEHCUBHOCTb
METWUIEHOBOW MOSOCHI MOMMOLEHNS.

AnKeHbl. MNonoca nornoLieHus JBOWHOMN CBSI3U.
Cwmelenne nonocsl nornoweHnss C=C B 3aBMCMMOCTU OT
cTtenenn ee 3amelleHusi. OnpegeneHve xapaktepa C=C
cBsA3n no xapaktepy WK cnektpa. OCHOBHble MapameTpbl
MK CMNeKTpoB JVNEHOB. Monocsl nornoLieHus
COMNPSPKEHHBIX M KyMYTMPOBaHHbLIX OBOWMHLIX CBSI3eN M KX
WHTEHCUBHOCTb. AnKuHbI. MaKCMMyM W WMHTEHCUBHOCTb
nonockl v C=C B 3aBMCMMOCTU OT PacriofnioXeHust B Lenu
U cteneHn 3amelleHus. DyHKUMOHANBHO 3aMeLleHHble
opraHuyeckne coeavHeHusi. BnusiHne yHKUMOHaMNbHbLIX
roynn Ha WK cnektp OpraHM4Yeckoro CoeAuHEeHWs.
CnupTbl. onocbl MOrMOLWEHUS TMOPOKCUMBLHOW TpynMbl.
OnpegeneHne Hanuuus U xapakTepa BOAOPOOHOW CBSA3M.
Mposienenne B UK cnektpax ceobogHom u ceasaHHon OH
rpynnobl. lMpocTtble adumpbl. XapakTepHble npuaHakn WK

CMeKTpoB NPOCTbIX 3u1poB. Kap6oHunbHble
coeguHeHus. [lonoca KapBOHWMBHOrO MOMMOWEHNS B
anbgerngax, KeToHax KapbOHOBbIX Kncrnotax.

XapaktepucTnyeckue  4actoTbl  KapOOHOBbIX  KUCHOT.
MpownsBogHble kapOOHOBBLIX KUCMOT. XapakTepuctuieckme
YacTOTbl CIIOXHbIX 3(PMPOB, ranoreHaHrmapuaoB, conen
KapOOHOBBIX  KMCINOT, HenpegesnbHbIX  KapOOHUMbHbIX
coeguHeHun. WameHeHne B obnactm KapOGOHWMMBLHOIO
NornoLeHnst ans AVKapOOHOBbIX COeMHEHWI.
AsoTcogepxalime opraHuyeckme coeavHeHus. Amugpl
KapOOHOBbIX KUCROT (nonocbl «amug I» un «amng ll»).
XapaktepHble npusHakn WK  CnekTpoB  MepBUYHBIX,
BTOPUYHBIX U TPETUYHbIX  amu-HoB.  BaneHTHoe
konebaHve dyHKUMoHanbHbIX rpynn: HuTpunos (VCN),
azocoegnHenmn  (VN=N), pagmnasocoegunHeHuni (VN=N).
XapaKTepucTnyeckue 4acToTbl NEPBUYHBIX, BTOPUYHBIX U
TPETUYHbIX HUTPOCOEANHEHMN; reM-avHUTPO- n
TPUHUTPOArkaHoB. [anoreHnpou3BoOAHbIE OpraHUYeCcKUX
coeguHeHun. BnvaHne atoma ranoreHa Ha MonoXeHne U
WHTEHCUBHOCTb  MOMOC  MOrMoWeHusa.  ApomaTtudeckue

coeVHeHus. WHTepBansl nonoc nornoLweHus
apoMaTU4eCKmX CoeINHEeHUN: VCH., konebaHus
apoMaTn4ecKoro KonbLa. BnuvsHne npupoabl

3amecTuTenen B 6EH30IbHOM KOJbLE Ha XapakTep Moroc
MOroLLEHUS.

JlTabopaTopHas paboTta Ne3.UNHppakpacHas
cnektpockonusi. MK cnekTpbl  OCHOBHbIX  KraccoB
OpraHN4ecknx coeanHeHnn

Pasgen 4. Cnektpockonust AMP1H

11

(ON]




Tema 7. Cnekrpockonusa AMP1H

Mpupopa AMP CMeKTPOCKOoMuN. MpuynHbI
BO3HUKHOBEHUs curHanos SAMP. BnusHue cnvHa w
CMMHOBOrO  KBAHTOBOrO  4YMCna Ha  BO3HUKHOBEHWE
curHana AMP. Ycnosuss paclienneHus  MarHMTHOro
YPOBHA sdapa. OHepreTudeckne yposHu E1 wn  E2.
BnusHme HanpsKEHHOCTW MarHUTHOro nons npubopa Ha
AE ©n wnHTEeHcMBHOCTb curHana. ®OUsMyYecknini  CMmbICH
3MNEKTPOHHBIX nepexonos " NPUYNHbI ero
obycnaenueatowme.  3aceneHHocTb  SHEpPreTMYecKoro
YPOBHS. Cxema  cnektpomeTpa AMP. Ycnosus
BO3HMKHOBEHMSI  pe3oHaHCca (pa3BepTka NoO  MOSH,
passepTka Mo u4actore). OcHoBHble napameTpbl AMP
cnektpockonun (& u ).  Xumuyeckunm  caswr.
OnpeneneHne, 3HayeHwe, MOMOXEHWE U eAuHULbI
n3mepeHuns XUMUNYECKOro casura. OTanoHHble
coeguHenus: TMC, 'MAC, CDCI3, C6D6 n gp. CunbHoe
n crnaboe none cnektpa. Cxema cnektpa AMP1H.
3aBNCMMOCTb  MONIOXEHUS  XMMWYECKoro cagura  OT
3KpaHMPOBaAHMWSA NpPOTOHA, 3MNeKTPOOTPULATENBHOCTU
3amecTuTenen, Tmna mbpuamnsaumm aToma,
MOJIEKYMSIPHBIX MarHWTHbIX MOfen, MNpPOCTPaHCTBEHHOMO
B3aMMOAENCTBMS  aTOMOB. OJKpaHMpoOBaHWE MPOTOHOB
(aHmn3oTpoOnHbIE, NapamarHuTHble, AuarMarHuTHble U
KOMnbLEBbIE TOKW, «KOHYC aHuM3oTponun»). BrnvsaHue
aHU30TPONUM Ha COBUM CUrHamna NPOTOHOB B alkMHax,
apeHax. MoHsaTne 06 3KBMBANEHTHbIX "
HE3KBUBANEHTHbIX NpPOTOHax. BnusHue mbpuansaumm
aToma Ha MoroXeHne XMMUYECKOro caBura npoTOHOB Mpu
sp3, sp2, sp-rmbpugmnsauun. BrvsHue  npupoabl
3amMecTUTENne Ha MOJIOXKEHWE CurHanma B  CrekTpe
AMP1H (Ha npumepe mornekyn 6eH3ona, HMTpobeH3ona
N aHunuHa). BnnsHue BHeLWHMX yCNoBui (pacTBopuTens,
KOHUEHTpaumM pactBopa, TemnepaTtypbl u pH-cpefpl) Ha
MoNoXeHne Xummuyeckoro casura. MynbTUNNETHOCTb
curHana. Cunrmet, pgybnet, TpunneTt, KBagpynneTr MU
MynbTUNNeT. 3aKkoHOMEpPHOCTb onpegeneHus
MYNbTUNNETHOCTH CUrHanos. Pacnpenenenue
WHTEHCUBHOCTU BHYTpM Mynbtunneta. lNpasuno GuHoma.
CunbHo- wn  cnabononbHOoe  NpPOSIBNEHWE  CUrHanoB
XUMUYECKUX COBUIOB.

Tema 8. KoHCTaHTa CMOMH-CNMHOBOIO B3aUMOAEWNCTBUA
(KCCB).

Bugbl KOHCTaHT (OnNWXKHSASA, QanbHAs, reMuHanbHas,
BuUMHanbHas). 3aBucumocte KCCB oT mmbpuansaumm
aTtoma yrnepoga " 3ANEeKTPoOoTpULLaTENBHOCTHU
3amectutenen. EauvHuubl  n3MmepeHusi, [OuanasoH U1
cnocobbl namepeHuss KCCB.

MHTerpanbHast MHTEHCUBHOCTb. VIHTEHCMBHOCTb CUrHana.
WHTerpanbHas KpuBasi. OnuncaHue crekTpa.
paduyeckoe, TabnM4yHoe © MOCTPOYHOE  OMUCaHWNE
cnektpoB AMP1H 1 nx ncnonb3osaHue.

NabopaTtopHasi pabota Ne4.Cnektpockonus AMP1H.
WoeHTndpukaumss cnektpoB  AMP1H  npepcrtaButenen
OCHOBHBIX KIaccoB OpraHN4eCckMx CoeanHeHun

11

Wtoro B cemecTtpe (Ha kypce gns 3A0)

11

15,75

KoHcynbTaumy 1 npoMexytovHas aTrectaums (3ayer)

17

34

92,75

0,25

Bcero koHTakTHasa pa6orta u CP no gucumnnuHe

51,25

92,75




4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTpoBaHue y4eBHbIM NiiaHoM He NpeayCMOTPEHO

5 BANNIBHO-PEUTUHIOBASA CACTEMA OLIEHUBAHUS

Mcnonb3oBaHue 63ﬂﬂbHO-peI7lTVlHFOBOIZ CucTemMbl HE NpeayCMOTPEHO.

6. ONMUCAHUE NOKA3ATENEN, KPUTEPUEB, CACTEMbI U CPEICTB OLIEHUBAHUSA PE3YJIbTATOB
6.1 MokasaTenu oueHNBaHUsA OBYYEHUA

Koa komneTteHumn

MokasaTenu oLeHNBaHUS pe3yrbTaToB 00y4eHus

MNK-5

1. MoxeT ucnonb3oBaTb 3HaHWS O CTPOEHWM BeLecTBa W NPUPoAEe XUMWUYECKON
CBSI3W AN MOHMMaHUS CBOWCTB MaTepuanoB U MexaHu3Ma XMMWYECKMX NPOLIeCCOoB,
3HaHUS (PUINKO-XMMWUYECKUX METOLOB MCCMNEAOBaHUS Afsl YCTAHOBMEHUS CTPOEHMS
OpraHMyecknx cCoeguHeEHNN.

2. Npentnduumpyet cnektpol VK, YO, AMP1H.

3. ToHumMaeT n wncrnonb3yeT TEXHOMOIMMYECKME CXEMbl MPOU3BOACTBA BaXKHEMLUMX
OpraHU4ecKknx  COeaVHEHUN, PU3MKO-XUMU4ECKne MeToAbl uccrnenoBaHus
OpraHNYecKNX COeAMHEHUN ANSA OLEeHKN OCHOBHBIX MapameTpoB ChipbsA U NPOAYKLUN.

6.2 Cuctema u KpuTepum oLeHUBaHUA

LLikana oueHnBaHna

Kputepum oueHnBaHms cchopMUpoBaHHOCTU KOMNETEHLMI

YcTHoe cobecenoBaHue MucbmeHHas paboTa

3a4yTteHo

OO6yuvaroLwmincs nokasbiBaeT [OCTATOYHbIN
YPOBEHb 3HAHWIA MO MPUMEHEHUIO PU3UKO-
XUMUYECKMX METOJO0B WCCrenoBaHusa Ons
naeHTndukauum OpraHN4YecKkmx
coeanHeHnn, cBoboaHO OpUEHTMpPYeTCa B
OCHOBHbIX NOHATUSAX, TepMuHax 7]
OnpedeneHnsx; YCBOUIT  OCHOBHYD W
3HAaKOM C [AOMNOSHWUTENBHOW NUTEpPaTypou;
MOXeT cBobogHO nonb3oBaTbCcs
kapTnHamun WK, Yo, AMP1H cnekTpos,
3HaeT N3y4YeHHble 3aKOHOMEPHOCTU
nposiBNeHns Knaccos opraHu4ecknx
COoegMHEHWM.

napameTpoB)

He 3a4teHo

O6yyalolumitics He KMeeT [O0CTaTOYHOro
YPOBHS 3HAHWUA OUCLUMMNUHBI, He MOoXeT
onucaTtb crnekTpanbHble MeToAbl aHanuaa;
MMoOX0  OPUEHTUPYETCA B  OCHOBHbIX
MOHATUAX W onpeAeneHusx; Noxo 3HaKom
C OCHOBHOW NuTepaTypoii; AonyckaeT npu
OTBETE OLUMOKN U HE MOXET YCTPaHWUTb KX
[axe nojl pykoBoACTBOM NpernogasaTtens.

Knacc  op-raHMYecKmx coefVHeHUA
crnekTpanbHbIM NapameTpam

6.3 TunoBble KOHTPOJbHbIE 3a4aHusA n/vnu nHble MaTtepuanbl, UCnonb3yemMbie ANA OUEeHKN pe3ynbTaToB

oby4eHus

6.3.1 TunoBble KOHTPOSbHbLIE BONPOCHI

Ne n/n |

$opMynMpoBKKU BONPOCOB

Cemectp 7

Kakyto nHcopmaLmio 06 opraHM4eckoM COeAMHEHUN AatoT U3UKO-XUMUYECKUE METOAbI aHanMsa
(nHdpakpacHas cnektpockonus, YO cnektpockonus, AMP cnektpockonusi)?

LLkana anekTpoMarHuTHOro nany4vexus (amanasoH VK, Yo, AMP cnektpockonuu). ObLias cxema
B3aNMOJENCTBMS 3NIEKTPOMArHMTHOIO U3NydeHus ¢ uccrneayemsiM obpasuom.

Kakune CNeKTpbl HAa3blBAKOTCA SJ'IeKTpOHHbIMI/I? I'quemy OHM HOCAT Takoe Ha3BaHue?

Y® cnektpockonus: cxema nonyveHuss YO cnekrpa n Heobxoammoe obopynoBaHue. Tpe-6oBaHust k nogbopy
pacTteopuTensa gnga cHATMA YO cnektpa .

YO n Bugumas 4actb cnekrpa.

[MpUYMHBI OKpaCKy OpPraHNYeCcKUX CoegUHEHUN (XpoMoopbl U ayKCOXPOMBbI).

BaToOXPOMHBIV M TMNCOXPOMHBIN cABUMK. [prunHBI X 06ycnaBnMBaroLLme.

O|IN[oO(fo| A W] DN

MeToabl noeHTUMKaLMKN pasnnYHbIX NOMNOC MOMTOLWEHMS, CBA3aHHbIX C TI-TT¥, N-TT* nepexogamMu.

YMeHue uaeHTuukaumm pearbHbIX CNeKTpoB
OpraHVYecKknx CoeauHeHui B BMAE 3agayn unu
NPeLoCTaBMNEHHbIX CMEKTPOB  (CMeKTpanbHbIX

O6yyvalowmmnca He MoXeT uaeHTuduumposatb




9 Yo CMNeKTPbl OCHOBHbIX KI1aCCOB OpraHN4eckmnx CoegMHEHWN.

10 OpFaHVI“-IeCKI/Ie KpacuTesnn: nosioCbl normoweHna n npu4nHbl X BO3HUKHOBEHUA.

11 XapaKTepucTnka CTPOEHNS OpraHMYecKMx coeamHeHN ¢ ucnonb3oBannem UK cnekTpo-ckonum.

12 Tunbl konebaHWii aTOMOB B MOfeKyrne (BaneHTHble, AehOpMaLMOHHbIE).

OcHoBHbIE napamMeTpbl NO10C NOormoLweHna: LWMpnHa (I/IHTepBaJ'I), MaKCMMyMm nornoweHnd, UHTEHCUBHOCTb,

13 pacLiensneHune, anvHa BOSHbI.
14 BnwxHsas, cpeaHaa n ganbHaa MK obnactu. Xapaktepuctnka pyHgameHTanbHom obnactu nornoteHuns MK
cnekTpa.
15 MoHATne 06 nHTepBane «oTNe4YaTkoB NanbueBy N obnacTn yHKUNOHabHbIX rpynn (Xa-pakTepucTu4ecKmx
nonoc)
16 gﬁl-:lsOBHble napameTpbl VK cnekTpoB ankaHoB. BaneHTHble 1 gedopmaunoHHbie konebaHus -CH-, -CH2-, -
rpynn.

17 OcHoBHble napameTpbl MK cnekTpoB HenpeaenbHbIX CoeguHEHN (ankeHoB, ANEHOB, an-kKMHOB).

18 CnunpTbl. Konebarus cesasent —OH n C-O. OnpeneneHune n xapaktep BOOOPOLHOW CBSI3W B pacTBOpax CMpPTOB.
Mposenexne B VK cnektpe cBobogHon u cesizaHHon OH rpynnbl.

UK cnekTpbl kapboHUbHbIX coeguHeHni. MNposasneHue nonockl vC=0 B anbaerngax, kKeToHax kapboHOBbIX
KUCMoTax.

19

20 UK cnektpbl aMvHOB. XapakTtepHble npuaHaku MK cnekTpoB nepBuYHbIX, BTOPUYHBIX U TPE-TUYHBLIX aMUHOB.

21 OcHoBHble napameTpbl crniektpockonun AMP: XMMUYeCKWIA COBUT U KOHCTaHTa CNH-CNIMHOBOTO
B3anmogencTems. NpuynHbl nx nposienenns B cnektpax AMP.

PaKTopbl, BAUSIOLME Ha NOMOXEHNE XMMUYECKOTO CABUra (3KpaHnpoBaHue, aneKkTpooT-puLlaTenbHOCTb
22 3amecTuTens, rmbpuansaumsa atoma yrnepoga, MarHUTHOrO Noss, NPo-CTPAaHCTBEHHOIO B3aMMOAENCTBUS
aToMOB).

Asnexue aHU30TPONMnUN. NPUYNHbI BOSHUKHOBEHUA N BNUAHME Ha XUMUYECKN COBUT NpPO-TOHa B pas3fn4HbIX

23 .
Krnaccax OpraHM4eckux CoOegnHEHNN.

24 MoHATNE 00 3KBMBANEHTHBLIX M HESKBMBANIEHTHbIX NMPOTOHAX.

o5 BnusiHne rmbpuamsaumm atoma Ha nonoXXeHne XMMUYeckoro casura NPOTOHOB Npu sp3, sp2, sp-
mbpuansauuu.

BrnusaHne npupoabl 3amectuTens Ha nonoxeHune curHana B cnektpe AMP1H (Ha npumepe monekyn 6eH3ona,

26
HUTpOGEH30Ma 1 aHUIUHA).

27 | MynbTunneTHocTb curHana (curnet, aybnet, Tpunnet, kBagpynnet u Mmynetunnet). Mpa-Buno 6uHoma.

28 KoHcTaHTa cnnH-cnvHoBoro B3anmogenctaus (KCCB): eguHMLbI U3MepeHUsl, AnanasoH 1 cnocobbl
namepenunst KCCB.

29 Knaccndukaumns KCCB: remmnHanbHas, BULMHaNbHas, OnvkHsSS, ganbHas

30 3aBucumoctb KCCB oT rmbpuansauumn atoma yrnepoaa u anekTpooTpuLaTenibHOCTN 3aMeCTUTENS.

6.3.2 TunoBble TeCcTOBble 3agaHnsA
He npegycmoTpeHsbl
6.3.3 TunoBble NPaKTUKO-OPUEHTUPOBAHHLbIE 3afaHNA (3a4a4yn, KeUChI)
TunoBble NPaKTUKO-OPUEHTUPOBAHHbLIE 3a4aHUs HaxogaTcs B NpUMMoXeHun k gaHHon Prij

6.4 MeToanyeckue maTtepuansl, onpegensitouime npowueaypbl oLleHUBaHUA pe3ynbTaToB 0by4eHus
6.4.1 YcnoBusa gonycka o6y4arollerocsi K NpoMeXxyToyHoM aTTecTauum U nopsaoK NMKBUgauumM akagemMmmyeckomn
3a0MmKeHHOCTU

MpoBeneHNe NPOMEXYTOYHOW aTTecTauuMu perfnamMeHTMpPOoBaHO moKanbHbIM HOpMaTuMBHbBIM aktom CM6IMYMNTO
«[lMonoxeHne o0 NnpoBeAeHMU TEKYLLIEro KOHTPOMSI YCNEBAEMOCTM U MPOMEXYTOUYHON aTtTecTauum 00yyaroLLmMXCsi»

6.4.2 ®opma npoBeaeHUsA NPOMEXYTOYHOM aTTecTauum No AucUmUnIIMHe

YcTHada + MucbmeHHasn + KomnbloTepHoOe TecTupoBaHue WHas

6.4.3 OcobeHHOCTU NpoBeAeHNA NPOMEXYTOYHOM aTTecTaLMmu No gUCLUNInHe
Bpemsa Ha nogrotoBky oTBeTa 25 MUHYT.

7. YYHEBHO-METOOAMYECKOE N N(H®OPMALMOHHOE OBECNEYEHUE AUCLIUNITUHDI
7.1 YyebHana nutepaTtypa

ABTOp 3arnasuve | M3patenbCcTBO | log nspaHus | Ccbinika

7.1.1 OcHOBHas y4yeOHasa nutepaTtypa




BeHep, M. B. CTtpoeHue MOreKyn n MockBa: MocKoBCKuii http://www.iprbooksh
OCHOBbI KBAHTOBOW XMMUK ropoAckoi 2010 0p.ru/26626.html
negarorm4eckunii
yHUBEpCUTET
pnwaesa, O. B. CnekTpanbHas KemepoBo: KemepoBckas http://www.iprbooksh
naeHTndmKaumns rocyapcTBeHHast 2010 op.ru/6090.html
OpraHN4YecKnx CoeaUHEHUN MeauuUMHCKas akagemust
puwaesa, O. B. OcHoBbl CTpoeHusi | KemepoBo: KemepoBckast http://www.iprbooksh
OpraHn4yeckux coegmHeHnmn rocygapcTBeHHas 2008 op.ru/6182.html
MeauUMHCKasi akagemust
7.1.2 [lononHuTenbHasa y4yebHaa nutepartypa
AnekcaHgposa, T. 1., | Pn3anko-xmummyeckmne HosocnBupck: http://www.iprbooksh
AnapHes, A. W., | MmeToabl aHanusa Hosocubupckuit op.ru/91571.html
KasakoBa, A. A, rocyaapCTBEHHbIN 2016
KapyHuHa, O. B. TEXHUYECKNIA
yHMBEpcuTeT
3aniues, b. E., | MpumeHeHne K- Mockga: Poccuiicknin http://www.iprbooksh
Kosanbuykoea, O. B., |cnektpockonuu B xumum YHUBEPCUTET [PYXObl 2008 op.ru/11418.html
CTtpawHosa, C. b. HapoaoB

7.2 MNepe4veHb npocheccnoHanbHbIX 6a3 AaHHbIX U UH(POPMALIMOHHO-CMPABOYHbIX CUCTEM

MHdopmaumnoHHas cuctema «EamHoe OKHO gocTyna K obpasoBaTenbHbiM pecypcamy» [neKTPOHHbIA pecypc].
URL: http://window.edu.ru/

MopTan dyHOaMeHTanbLHOro xuMmmyeckoro obpasoBaHuss B Poccun  [OnekTpoHHbin  pecypc]. URL:
http://www.chemnet.ru

Xvmunyeckasa nHopmaunoHHasa cetb [OnekTpoHHbi pecypc]. URL: http://www.chemnavigator.com

OneKkTpoHHO-6MbnmoTeyHasa cuctema IPRbooks [OnektpoHHbi pecypc]. URL: http://www.iprbookshop.ru/

OnekTpoHHasa 6ubnuoteka BLUTI CIb MNYMNTL [GnekTpoHHbin pecypc]. URL: http://nizrp.narod.ru

OneKTpPoHHO-OMbNMoTeuHasa cuctema «Abyke» [OnekTpoHHbin pecypc]. URL: https://www.ibooks.ru/

7.3 NMepe4veHb NULEH3UOHHOIo U CBOGOAHO pacnpoCTpPaHsAeMoro nporpaMMHOro obecneyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

7.4 OnucaHue maTepmuanbHO-TEXHUYECKOM 6a3bl, HeO6XOAMMOW ANS OCYLLEeCTBNEHUA 06pa3oBaTenbLHOro
npouecca no AucumninHe

Ayautopus OcHalleHune
MynbTuMeauinHoe obopyaoBaHue, cneLmannanpoBaHHas mebenb, Jocka
JlekunoHHas y A pyA 4 P A
ayautopus
PedpaktomeTpbl, Becbl nabopaTopHble, npubopbl ANA  onpefeneHus  Temnepartypbl
5-339 NnNaBneHnst , CYLWWNbHbIN LWKad, MAUTKU SfEeKTPUYeckne, MeLLanku MarHUTHble, MeLuarnku

MexaHW4Yeckue, BaKyyMHbIi Hacoc, BOAOCTPYMHblE HAacOChl, BbITSXKHble LIKadbl, UcCnapuTenb
poTopHbin LABOROTA-4000, cnektpocdotomeTtp CP-2000.




MpunoxeHue

paboyen nporpaMmmMbl AUCLMMNIIUHDI CoBpeMeHHble MeToAbl AEHTUMKALMN OPraHNYEeCcKMX BeLecTB
HauMeHoeaHue aUCuUHﬂLIHbI
Nno HanpaBfEHNIO NOArOTOBKM 18.03.01 Xvmunyeckas TexHosorus
HammeHoBaHue Or1 (npoduns): XvMunyeckasa TEXHOMOMMA OpraHnYeckux BeLLLeCTB

6.3.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHuA (3agaym, Kenchbl)

Ne n/n |

YcnoBus TMNOBbIX NPaKTUKO-OPUEHTMPOBAHHbLIX 3adaHui (3agad, Kencos)

CemecTtp 7

1

Kakyto nHgopmauuto 06 opraHndeckom coegmHeHnn gaet Yo cnektp? [nsa kakmx KnaccoB OpraHNYyeckux
coeavHeHnn Y® cnekTp aengaetcs He nHdopmaTtneHbiM? MNModyemy? Kakve Tunbl nepexogos obycnasnveatoT
nosieneHne YO cnektpa? Kakne ns atux nepexogoB ABAATCA UHPOPMaATUBHBIMUN?

Kak Bbl noHnmaeTe 6aTOXpOMHbIN U TMICOXPOMHbIA CABUMM NOMoc nornowleHna? Kakve daktopsbl
cnocobCTBYIOT yYKa3aHHbIM casuram? NprBeanTe KOHKPETHbIE NPUMEPHI.

Kakune opraHun4yeckmne coeanHeHnsa ABnAarTCA VIH,CI,VIKaTOpaMVI? MeTmnopaHm: nony4vyeHue, nogasneHne n
n3mMeHeHune oKpacku.

Wcnonbays npasuno Byasopaa-lodmana, CkoTTa paccuntante A TeopeTmieckoe Ania crneayowmnx
COeIHEHUIA:

COOCH
3 H,C O

cl CH=CH,
H,N H,COC

Ha pucyHke 1.54 nsobpaxeHbl YO cnekTpbl 2-aMUHOAHTPa-LEeHa U aMnMHOaHTpaLeHUNIMe-TaHa. Ykaxure,
KakoMy M3 9TUX COeAMHEHUIN NpuHaane-xut kpmeasa 1 n kpusas 2. Hanuwwute popmMynbl 3TMX COeaUHEHUI U
06bscHUTE caenaHHbIvi Bamu BbiGop. metoT nn okpacky 3T coegnHeHna? OTBET NOSICHUTE.

lge

5

‘21
|
240. 280

!

[ | { H |

L i
320 268 400 440 A, #M

Puc. 1.54

Ha pucyHke nsobpaxeHnbl YO cnekTpbl pactBopoB deHondtanevHa (kpusas 1, kpueaga 2). Ob6bsicHUTE
nameHeHne B Y® cnektpe deHondTanenHa npu nepexoge oT KpMBon 1, K KpMBOW 2 C TOYKM 3pEHNS
XMMUYECKUX NpeBpaLleHni. Hannwmnte ypaBHeHne peakumu. K kakum Bu3yanbHbIM U3MEHEHUSIM NPUBOAUT
Takon nepexon? YKaxuTe NpudnHy.




cTp. 2

0-
1 1 1 | 1 1
200 300 400 500 600 700

Kakyto nHgopmauuto 06 opraHudeckom coegmHeHnn npegoctaengaet VK cnektp? [Onsa kakux knaccos
opraHudecknx coegmHeHun UK cnektp saensetcst mano nHgpopmatmeHbiM? MNoyemy?

B kakoM fmanasoHe NeXuT CNekTp OpraHn4ecKkoro coeamHeHnsa? Ha kakue obnacTtv oH nogpasgenserca?
Kakas 3 obnacten Ha3biBaeTcsa pyHaameHTanbHon? NoyeMy oHa HOCUT Takoe Ha3BaHue?

KakoBbl xapakTepHble npusHakm UK cnekTpoB okcrncoeamHeHnin. Kakyto MHopmaumio MOXHO NONyynuTb Ha
ocHoBe WK cnektpoB okcucoeanHeHmn? Hapucyite VK cnektpbl n3obytaHona n yKCyCHOM KMCIOTHI.
MosicHNTe cXoQHbIE Y OTNNYUTENbHBIE YEPThl CNIEKTPOB 3TUX COEOUHEHUI.

10

lMpon3BeanTe COOTHECEHNE OpraHNYeckux coegmHeHnn u npegnoxerHbix MK cnektpos. O6ocHyTe cBon
BbIGOP

CoeduHeHus: 2-beHunnponaHanb, aHUnuH, aunnbeH3on nponaH, 6eHson, 2,5-aUMeTUNrekceH-3,
deHunaueTuneH, 3-meTunneHTaHon-1

600 1000 1200 1600 2800 3000 v,cm?

3. e } i 3
i T

| 1 I |

T'% /MWA

400 800 1200 1600 2800 3OOOV,CM‘f

l i

-
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KakoBbl xapaktepHble npusHakm UK cnekTpoB kapboHWUbHbIX coeanHeHnin? Kakyto nHdopmMaumnio MOXHO
nonyyYnTb Ha ocHoBe WK cnekTpoB kapboHunbHbIX coeanHennin. Hapucyiite UK cnekTpbl 6eH3anbaervaa,
aKpUIoBOM KNCNOTbI, YKCYCHOrO aHrmapuaa v atunavdetaTta. [NoscH1uTe cXogHble U OTANYMTENbHbIE YepThl
CMEKTPOB 3TUX coegnHeHnn. [ins Kaknx N3 nepeyncneHHbiX coeguHeHun xapaktepeH YO cnekTp. Hapucynte




cTp. 3

€ro, YKaXXnute BO3MOXHbI€ TUMbl 3JIEKTPOHHbIX NMepexodoB U NpU4nHy Y® nornoweHus.

12 Kakylo JononHnTenbHyo nHdopMauuio o BellecTse AaéT cnektpockonua AMP1H?

13 [Oarite noHsiTe xapaktepuctukam AMP1H cnekTpockonuu: a) XuMnyeckuin casur, 6) KOHCTaHTa CruH-
cnuHoBoro B3avmogencTaus. OT Kaknx hakTopoB 3aBUCAT 3TN napameTpbl? MNpuBeanTe KOHKpeTHble
npuMepsbI.

14 Kak Bbl noHMMaeTe BnvsiHWE aKkpaHWpoBaHUe agpa Ha NoNoXeHNe XMMUYECKOro CABUra, MarHUTHYIO U
XMMUYECKYHO 3KBUBANEHTHOCTL? B kakom criydae aTu ABa NoHATUSA coBnagatoT? NpuBegute nosicHsoLwme
npuMepsbl ¢ PopMynamMmn 1 pUCyHKaMu CNeKTPOB MU X dparMeHTOoB.

15 Mpon3sennTe COOTHECEHWNE NPEANOXEHHbIX (OPMYIT COEANHEHNI C TeopeTUieckumm cnektpamu AMPIH.

OTBeT 060CHYINTE. YKaXnNTe B COEQUHEHUSIX, AN KOTOPbIX MPUBEAEHbI CNEKTPbI MAarHUTHO Y XMMUYECKU
3KBUBANEHTHbIE NPOTOHbI, MArHUTHO U XMMWYECKM HESKBMBANEHTHLIE MPOTOHbI (ECNN TakoBble uMeroTcs). Kak
31O nposBnseTca B cnekrpe AMPH?

1) CH;-CH,-COOCH,CH, 2) CHy-CH,-C-CH=CH-CHj 3) HyC COOCHj;

4) CH3—ﬁ—CH2-CH3 5) CH)-NH-CH;  6) CH,=CH-CH,-CH,-NO,
O
CH
7 N
H,C CH;
M
\ [ [ \
5 4 3 2 1 0
PPM
Puc. 1.
‘ [ \
3 2 1 0
PPM

Puc. 2.




cTp. 4

PPM
Puc. 3.

16

OnuwmnTe hr3nKo-xnMmMyeckme napameTpbl Ans NpeanoXxeHHoro Bam
COeOUHEHUS. YKaXNTE, KaKyto AOMNOMHUTENbHY MHOPMaLMIO O
CTPOEHUU 1 CTPYKTYpe BeLLecTBa AAET Kaxabli BUA CNEKTPOCKOMNUMU. CH,-CH-CH,--NH,
[nsi ykazaHHOro COeAMHEHUs1 paccymTanTe KONIMYECTBO CUrHAMNOB U ('IOOH

nX MynbTUNNeTHocTb. Hapucyiite cnektp AMP!H atoro coeamHeHus.

16

B kakoM fmana3oHe NeXuT CNekTp OpraHn4ecKkoro coeamHeHnsa? Ha kakue obnacTtv oH nogpasgenserca?
Kakas 3 obnacten Ha3biBaeTcsa pyHaameHTanbHon? NoyeMy oHa HOCUT Takoe Ha3BaHue?

17

Kakyto nHgopmanmio 06 opraHnyeckoM coegnHeHnn npegoctaBnseT YO cnektp? [ns Kaknx Krnaccos
OpraHnM4eckmnx coegmHeHnn Y® cnekrp aBnsetcs He MHpopmatmeHbIM? MNoyemy?

18

YT0 Takoe nHamkaTtop pH-cpeabl? MNpuBegnte NnpumMepbl MHAUKATOPOB TPMAEHNIMETAHOBOIO psga 1 U3
ymncna asocoefmHeHun. Ha ocHoBe npmBenéHHoro Bamum npumepa 06bACHNTE NPUYUHBI NOSBNEHUS U
n3meHeHus okpacku. [ins ogHoro u3 npegcraButenen HapucynTte npegnonaraemole YO n UK cnekTpbl.
lMony4eHHble CNeKTPbl UAEHTUMDULMPYNTE U NOSACHUTE NPUYMHBI NOSIBNEHWUS NOMOC NOMMOLLEHUS U YacToT
KonebaHus B XxapakTepHblx 061acTsax cnekTpa.

19

KakoBbl xapakTepHble npusHakm UK cnekTpos okcrncoeamHeHnin. Kakyto MHpopmaumio MOXHO NONyynTb Ha
ocHoBe MK cnektpoB okcucoeanHenmn? Hapucyinte VK cnekTpbl annnnoeoro cnupta, n3obyTtaHona, deHona
N YKCYCHOM KMCMOTbI. MOosSICHUTE CXOAHbIE U OTNMYUTENBHbBIE YEPThl CNEKTPOB 3TUX COeANHEHWI. [Ins kakmx u3
nepeyncrieHHbIX coeaMHeHun xapaktepeH YO cnektp. Hapucyiite ero, ykaxxute BO3MOXHblE TUMbI
3NEKTPOHHBIX NEPEXo[0B U NpUYNHY Y nornoweHus.

20

Moyemy MK n YO cnekTpockonuio HasbiBalOT anekTpoHHoN? HasosuTe grnanasoH YO nornoweHns. Ha kakne
obnacTn oHo nogpasgensieTca? Kakas us atux obnacren sisnsetcsa Hanbonee nHopmMaTnBHOM Anis
opraHVMYecKknx coeMHeHnin? MpueeanTe NpMMepbI KNAaccoB OpPraHUYecKUX COEAMHEHWI, Ans KOTOPbIX YO
cnekTpbl HPOopMaTUBHbLI. OTBET NOSICHUTE KOHKPETHBIM NMPUMEPOM.

21

Kakyto nHgopmanmio 06 opraHnyeckoM coegnHeHnn npegoctasnseT VK cnektp? [ns kakux knaccos
opranunyeckux coegmHeHnni UK cnektp sisnsetca Hanbonee nHgopmatusHeiM? Moyemy?

22

Kakoe coeamHeHune HasbiBaeTcs kpacutenem? B 4ém 3akntodaeTcst Teopusi LBeTHocTM ButTta? MNpuBegnte
npumep kpacutenen TpudeHUnMeTaHoBOro psaa U asokpacutens. Ha npeactaBneHHbIX npuMepax
pa3bepuTe NPUYUHBLI NOSIBIIEHWUS] OKPACKWU, MEXAHW3M MOSBMEHNSI U NCHE3HOBEHWSI OKpaCcKy Anis
TpudeHNNIMeTaHoOBOro Kpacutens. [lns ogHoro U3 NnpeAacTaBeHHbIX kpacuTtenen Hapucyinte K n YO
cnekTpbl. Mony4YeHHble CNEKTPbl UAEHTUMULMPYATE U NOSACHUTE NPUYMHBI NOSBIIEHUS NOSIOC NOTTOLEHUS U
YyacToT konebaHus B xapakTepHblx 061acTax cnekTpa.




