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Mporpamma aucumnnuHbl "OpraHnyeckas xumus"; 04.05.01 "dyHaameHTanbHas 1 nprvknagHas xmmus".

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpamma aucumnnuHbl "OpraHnyeckas xumus"; 04.05.01 "dyHaameHTanbHas 1 nprvknagHas xmmus".

Mporpammy omcuunnnHel paspabotan(a)(n) npogoeccop, O.H. (npodpeccop) AHTunuH N.C. (kadberpa opraHnyeckoi u
MEOVLMHCKON XMnm, Xumndeckmin nHetutyT nm. A.M. Bytneposa), iantipin54@yandex.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTtaeMoi KOMNETEeHLUN
OrnK-1 CnocobeH aHanM3npoBaTh 1 MHTEPNPETMpPoBaTh N 0b6obWwaTb pesynbTaTbl
9KCMEPUMEHTANbHBIX M PACHETHO-TEOPETUYECKNX PABOT XUMUYECKOA
HanpaeneHHOCTH;
Orik-2 CnocobeH NpoBoANTb XUMUYECKNIA 3KCNEPUMEHT C NCMONb30BaHNEM COBPEMEHHOTO

obopynoBaHus, cobntoaas HopMbl TEXHUKM Be30MacHOCTH:

Orik-4 CnocobeH nnaHnpoBaTb paboTbl XMMUYECKOM HanpaBneHHoCcTU, obpabatbiBaThb 1
MHTEPNPETUPOBATL NONYyYEHHbIE PE3y/bTaThl C UCMONb30BAHNEM TEOPETUYECKMX
3HAHWA N NPaKTUYECKUX HABbIKOB PELIEHUS MAaTEMATUYECKMX U (OU3NYECKMX 3a0ay:

OrlK-6 CnocobeH npeacTaBnsTb pe3ynbTaThl NPOecCMoHaNnbHON NesTeNbHOCTM B YCTHOM
N NUCbMEHHOI hopMe B COOTBETCTBUW C HOPMaMU 1 NpaBunamm, NpUHATLIMU B
NpogoeccroHanbHoM coobLiecTse.

Obyqarowmincsi, OCBOVBWNIA AUCLANAUHY (MOSY/b):
JonxeH 3HaTb:

KJ'IaCCI/ICpI/lKaLI,I/HO N HOMEeHKNnaTypy opraHn4eckumnx COeVHEHNI, BaXHeNWNe Knaccol opraHn4eckumnx COeOVHEHUI -
CTpoeHune, cnocobbl nony4yeHuns, (1)I/I3I/I‘-IeCKI/Ie N XUMU4YECKNE CBONCTBA, OCHOBHbIE TeopeTnyeckme npencrtasnieHns B
OpFaHquCKOIZ XM, B3aMHbIe NMpeBpalleHns KnaccoB OpraHn4eCckumnx COeVNHEHNIA;

JlonxeH ymeThb:

BblAENATb N O4YULLATL OPraHMyYeckne CoeauHeHns, onpenensaTb OCHOBHbIE KOHCTaHTbl OPraHN4eCckmux Coe AUHEHUN,
NPOBOANTb KAYECTBEHHbIV aHanm3 opraHN4eckux CoeAMHEeHNn; COCTaBNATb CXEMY MHOMOCTaAMMHOIO CUHTE3a
HY>KHOro npenapaTa U CUHTE3NPOoBaTb ero No NMTepaTypHbIM METOANKAM, NOMb30BaTLCS CNPaBOYHON, 0630PHONM U
MOHOrpadpnyeckoin nuTepatypoit B 06nact opraHn4yeckon Xmmmu;

JlonxeH Bnagetb:

TEOPETUYECKMMI NPEACTABNEHNSIMU OPraHNYeCKO XMMUW, 3HAHUSAMI O COCTaBE, CTPOEHWMW 1 CBONCTBAX
OpraHUyecknx BEWECTB - NPeACTaBUTENEN OCHOBHBIX KNACCOB OPraHNYeCcKnX COeLMHEHWIA; HaBbikaMy 6e30mnacHo
paboTbl C XMMUYECKO NOCY L0 N OpraHNYeckUMy BELLECTBAMM, TEXHUKON NPOBEAEHNS aKCMNepPUMeHTa B nabopatopuu
OpraHNyecKoro CMHTE3a.

JlonxeH 0eMOHCTPUPOBaTb CMOCOBHOCTb Y FTOTOBHOCTb:
NMPUMEHSATL CBOW 3HAHWUS Ha MPAKTUKE MPU BbINOMHEHUN KBANNAMKALMOHHON paboTh.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

HaHHas oncuunnuHa (mogynb) BkatodeHa B pasgen "61.0.10 OucumnanHbl (Mogynn)" OCHOBHOM NPOMeCcCMoHanbHowm
obpasosatenbHol nporpammbl 04.05.01 "®yHaamMeHTanbHas v NpUKnagHas XMMust (XMMmnsi aneMeHTo0PraHNYeCcKmxX
coeauHeHNn)" 1 OTHOCUTCS K 06513aTeNbHbIM OUCLUMIVHAM.

OcBauBaetcs Ha 3 kypce B 5, 6 cemecTpax.

3. O6bem AUNCUMNMJINHDI (MO,IJ,ynSl) B 3a4eTHbIX eanHMLUaxX C yKkasaHueM KonmyecTea 4acoB, BblOe/lIeHHbIX Ha
KOHTaKTHYI0 paboTy obyuatowmxcs ¢ npenopasarenem (Mo Buaam yuebHbIX 3aHATUIN) U HA CAMOCTOSITENIbHYHO
paboTy obyuaromxcs

O6was TpynoeMKOoCTb ANCLMNANHBI cocTaBnsieT 17 3a4eTHbix(ble) eanHuL(bl) Ha 612 yaca(os).

KoHTakTHas paboTa - 412 yaca(oB), B TOM yncne nekumm - 88 4aca(oB), NpakTUHeckme 3aHaTus - 66 yaca(os),
nabopaTopHble paboTbl - 256 Yaca(oB), KOHTPO/Ib CAMOCTOSITENbHOW PaboThl - 2 yaca(os).

CamocTositenbHas pabota - 128 yaca(oB).
KoHTponb (3a4€T / ak3ameH) - 72 yaca(os).
®dopma NPOMEXYTOYHOrO KOHTPONS ANCLUMUMIWHDL: 3a4eT 1 3k3aMeH B 5 ceMecTpe; 3a4eT 1 9k3aMeH B 6 ceMecTpe.
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Mporpamma aucumnnuHbl "OpraHnyeckas xumus"; 04.05.01 "dyHaameHTanbHas 1 nprvknagHas xmmus".

4. CopepxaHuve auMcLUUNAUHBLI (MOOYyNs), CTPYKTYpMpOBaHHOE Mo TeMaMm (pa3penam) ¢ ykadaHuem oTBef,eHHOro Ha
HMX KOnM4YecTBa akageMnyeckmux 4acoB U BUOOB yYe6HbIX 3aHATUI

4.1 CTpyKTypa 1 TeMaTu4eckmit nNiaH KOHTaKTHOM U CaMOCTOSITe/IbHOW PaboThbl N0 AUCLUNANHE (MOBYNIO)

Bugbl n yachbl
KOHTaKTHOW paboThbl,
Paspenbl AUCLUMIINHDI / MX TPYAOEeMKOCTb CamocTosiTenbHas
N moayns Cemectp (B yacax) pa6ota
MpakTuyecknellabopatopHble
Jlekumn 3aHATUSA pa6othbl
Tema 1. OCHOBHbIE NOHATMSA
1. opraHnyeckomn Xmmmnm 5 4 6 7
Tema 2. PeakunoHHasi cnocobHOCTb
2 opraHnyeckux coeouHeHuin 5 2 4 12
3. Tema 3. HacblweHHble yrnesogopoabl 5 4 5 7 10
Tema 4. HenpepenbHble
4. YrneeBo4opobl psaga aTuneHa 5 4 2 7 10
Tewma 5. Yrnesonopofbl ¢ AByMS
5 OBONHBLIMU CBA3AMM 5 2 2 7
Tema 6. AueTuneHoBble
6. yrnesonopobl 5 4 2 7 0
v Tewma 7. Linknnyeckre yrnesonoponbl 5 4 0 7
Tema 8. Apomatumyeckue
8. yrnesooopobl 5 6 2 " 8
Tewma 9. [NoTokoBast KOHTPONbHASA
9 paboTa no Teme "Yrneesogoponb!” 5 2 8 6 10
Tema 10. NanoreHnpon3BoaHbIE
10. yrneBoLoponoB 5 6 0 9
11.[Tema 11. CnnpTbl 5 4 4 11 10
12.|Tema 12. ®eHonbl 5 2 2 6
13.[Tema 13. lNMpocTbie agompbl 5 2 0 9 6
Tema 14. KapboHunbHble
14'CO€,D.I/IHeHI/IFI 5 6 2 10 8
Tema 15. NoTokoBas KOHTPONbHas
15.|paboTa no teme "CnmpTbl 1 5 2 0 0 9
KapBOoHWMbHbIE coeanHeHns"
Tema 16. Oun- n HenpenenbHble
16. KapBOHWIbHbIE COeANHEHUS 5 0 0 10
Tema 18. OoHOOCHOBHbIE
18.|kapboOHOBbIE KNCNOThI U X 6 4 0 12 6
npou3BoAHbIe
Tema 19. I1ByXOCHOBHbIE U
19.|HenpenenbHble KAPOOHOBLIE KUCNOTHI 6 2 0 7 10
Tema 20. NMoTokoBas KOHTPONbHas
20.|paboTa no Teme "KapboHoBble 6 2 0 7 0
Kucnotbl"
21.|Tema 21. HutpocoegmHeHuns 6 2 0 7 0
22.|Tema 22. AMUHBI 6 2 0 14 4
23.[Tema 23. [na3zo- n azocoeanHeHns 6 2 0 10 7
Tema 24. OCHOBHbIE UCTOYHUKN
24 |nHbopmMaL MM No opraHN4ecKom 6 2 0 7 0
XUMUN
Tema 25. lNMoTokoBas KOHTPONbHAsA
25.|paboTa no teme "AMUHBI U 6 2 8 7 10
anasocoennHeHus"
26.[Tema 26. OnTnyeckas nsomepust 6 2 0 12 0

CrpaHnua 4 13 20.
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Mporpamma aucumnnuHbl "OpraHnyeckas xumus"; 04.05.01 "dyHaameHTanbHas 1 nprvknagHas xmmus".

Bugabl n yachbl
KOHTaKTHOW paboThbl,
Paspgenbl pucuMnInHbI / MX TPy A0EMKOCTb CamocTosiTenbHasi
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
Jlekuvu 3aHATUSA paboTbl
Tema 27. BudpyHkunoHanbHble
27.|coenmHerns. 'maopokcu-, anbaernno- 6 4 8 12 0
N KETOKUCNOTbI
28.[Tema 28. Yrnesoabl 6 4 4 12 0
29.|Tema 29. AMUHOKMCNOTBI 1 6enkn 6 2 6 10 10
Tema 30. Apomartunyeckne
30. reTepoLUMKINYECKNE COEANHEHNS 6 4 4 13 10
Utoro 88 66 256 128

4.2 CopepxaHue gUCLUNIUHbI (MOLYNSA)
Tema 1. OCHOBHbIE NOHATUSA OPraHUYECKOn XUMUn

MpenMeT opraHNYecKoin XMMUN 1 CBSI3b C APYTUMI XUMUYECKUMI Haykamu, Gruonorueit, MeamumHol. CelpbeBble
WCTOYHMKWN OPraHNYecKUX coeMHeHnin. 3Ha4YeHne coeMHeHNl yrnepoaa B NpakTUYeckon esTelbHOCTU
yenose4yeckoro obLecTsa.

dopMnpoBaHME 1 OCHOBHbIE MONOXEHUS TEOPUN CTPOEHUS OPraHNYecknx coeanHeHnin. CTpyKTypHbie NpeacTaBneHuns
Kynepa, Kekyne, Teopus xummnyeckoro ctpoeHuns A.M.Bytneposa. CTpykTypHble (hOpMynbl Kak CPeACTBO OTOOpaXeHUs
CTPOEHUNS OpraHnyecknx coegnHeHuin. 1aomepuns, romonorus, naonorns. CTpykTypHas M3oMepus 1 ee pa3HOBMAHOCTM.
[MpocTpaHcTBEHHAa N30MepPUS: MOHATUS O KOHAMrypauum n koHgopmaumm. KoHdopMaunoHHbIn aHanmna.
MonekynspHble mogenv. Cnocobbl n306paxeHmnst NPOCTPaHCTBEHHbBIX CTPYKTYP (MPOEKLIMOHHBLIE dhopMy bl Dullepa,
HbtomeHa u 1.4.).

Tema 2. PeakumnoHHasi cnoco6HOCTb OpraHUYecKux coeauHeHUM
Xummnyeckas CBsi3b M peakuMoHHas crnocobHOCTb OpraHNYecKnx coeanHeHni

Xumuyeckas cBa3b Kak NposiBNeHne eanHoro B3aMMoLencTBns B Monekyne. Tunbl XMMUYECKOW CBSA3W: MOHHAas,
KOBaneHTHas, cemunonsipHas. HanpaeneHHOCTb cBA3M. [pUBNNXEHHbIE MaTEMATUHECKUE METOAbI ONUCAHNS
3NEKTPOHHOr0 CTPOEHNS MONEKYN: METOL, MONEKynsipHbIx opbutanein (MO IKAQ), metopn BaneHTHbIx cBsseli (BC) u
Teopus pe3oHaHca u ap. MonekynsipHble opbutanu, cnocobbl NX ONUCAHUS: G- U TI- CBSA3U, HaHaHOBbIE CBA3N;
fokanu3oBaHHble 1 genokanmaosaHHble MO. [1se rpynnbl XxapakTepuCcTmK aNeKTPOHHOrO CTPOEHMUS: SHepreTuieckne n
CBSI3aHHbIE C pacnpeneneHmeM 3neKTPOHHOM MANOTHOCTU. DHepreTuYeckKne XxapakTepmucTukn: NoHas sHeprus
06pas3oBaHMs MOMEKYNbl, MOTEHLMANbHAS NOBEPXHOCTb MONEKYNbl; SHEPTUS CBA3W, MOTEHLMAN MOHU3ALIMW, CPOACTBO K
SNEKTPOHY, aHeprus rpaHndHbix MO. XapakTepucTukiy, cBsidaHHbIe C pacnpeaeneHneM an1eKTPOHHON MAOTHOCTH:
3(PPEKTMBHBIN 3apag Ha atoMe, OMNOMbHbIA MOMEHT OTHAENbHbIX CBSA3EMA U MONEKYNbl B LIENIOM.

Mbpuansaums n rnbpuaHsble opbutanu. MNpocTtble 1 KpaTHble CBSI3W. VX onncaHne Ha OCHOBE NpeacTaBneHnii ob sp-,
sp2 v sp3-rmbpuansauun.

BsanmHoe BnusiHne atoMoB B Monekyne. OCHOBHbIE NOHSATUS 06 9NEKTPOHHbBIX agpdpekTax. VIHAYKTMBHBIA 3C0eEKT u
agpcpekT nonsi. ConpsikXeHne U CBEPXCONPSIXEHUE (TMMEPKOHBIOraLns) 1 KX ONMCaHUE B paMKax TEOPUM PE30HAHCA 1
MeTona MONEKYNsiPHbIX opbuTanei.

PeakunoHHasi cnocobHoCTb opraHn4yeckux COEOVHEHWIA. KﬂaCCVI(*)I/IKaLI,I/Iﬂ opraHmn4eckunx peaKu,vn7|: peakunn
3amelleHuns, npncoeanHeHns, oTwenneHnsa, UMKnonpncoaonHeHns, oOKMCNnTenbHO-BOCTaAHOBUTENbHbIE peakunn 1
neperpynnmnpoBku. [NoHATNE 0 MexaHn3me peakunn: NpoMeXyTo4Hble 4aCTuLbl, NepexonqHoe COCTOAHME. KnHeTtunyeckunin
n TepMO,D,MHaMquCKMIZ KOHTPO/b. Twunbl paspbiBa XUMUYECKOI CBSA3N (FOMOJ'II/ITI/I‘-IGCKI/IVI n FeTepOﬂMTMHeCKMIZ).
rlpOLl.eCCbI, nportekawwme ¢ CUHXPOHHbIM Pa3pPbiBOM U o6pa30|3aH|/|eM cBs3ei. [OMOreHHbIi, FeTepOFeHHbIIZ Kartannms.
npe,D,CTaBJ'IeHI/IFI 0 MexXda3HOM 1 MeTanoKOMIMIIEKCHOM Kartannae.

Tema 3. Hacbiw,eHHble yrneBoaopoabl

["lomonoruyeckuia psan ankaHoB, X N30OMepUs N HoMeHKnartypa. AnKunnbHble panunkanbl. anpO,D,Hble NCTOYHUKHN
napagonHosB. OcCHoBHbIe MeTOObl CMHTE3A: rmgpunpoeaHne HenpenenbHblX yrneso40pon0B, BOCCTaHOBNEHUE ranoreH- n
KucnopoaconepXxalmnx coeguHeHnin, peakumns Bropua, neKapéchmnMpOBaHme N 9NeKTPonn3 conen Kap60HOBbIX
KNCNOT.

ONeKTPOHHOE CTPOEHNE ankaHOB HA OCHOBE NMpeacTasneHnin 06 sp3-rmbpuansaummn. OnvHbl CBA3EN 1 BANEHTHbIE YIibl.
MpoCTpaHCTBEHHOE CTPOEHME HAChIWEHHbBIX YINEBOLOPOAOB: KOH(POPMALUM 1 DaKTOpPbl, ONpeLensiowme
OTHOCUTENbHYIO CTaBUIBHOCTb KOHZDOPMEPOB.

dursmnyeckne cBoMcTBa NapadprHOB 1 UX 3aBUCUMOCTb OT ANVHbI U CTEMNeHW pa3BeTBIeHHOCTY YrNeBoOAOPOLHOMN Lienu.
Xummnyeckue ceoicTea. Peakuum, npotekarowme ¢ roMoNMTMYECKUM paspbiBoM CBS3U. MexaHnaM LienHbIX
cB0OOIHO-paavKanbHbIX peakunii 3aMelleHns B ankaHax (raforeHMpoBaHue, CynbpoxnopvpoBaHmne, HUTPoBaHue,
okucneHue). CeoboaHble paaukanbl: Ka4eCTBEHHAS TPaKTOBKA VX CTPOEHWS Ha OCHOBE NpeAcTaBneHnin 06
sp2-rmbpuamaaunm; gakTopsbl, onpepensiowme cTabunbHoCcTb CBOB0AHbIX paaukanos. CBS3b MeXAy CTabunbHOCTbIO 1
CENeKTUBHOCTbLIO B peakLmsx cB0O0HO-panMKabHOMro 3amMelleHus.

am PAEKTPOHHBH
Crpanuua 5 13 20. Bl YHHBEPCHTET

S OFMALMOHHO AHATVTAHECHAR CATTEMA Ky



Mporpamma aucumnnuHbl "OpraHnyeckas xumus"; 04.05.01 "dyHaameHTanbHas 1 nprvknagHas xmmus".

Tema 4. HenpepenbHble yrneBoaoopoabl psaa 3TuneHa

"oMonornyeckuin psag ankeHos, UX 3oMepusi, HoMeHknartypa. [feomeTpuyeckas (umuc-, TpaHc-) nsomepus. OnnucaHve
3MIEKTPOHHOI0 CTPOEHNS aNkKEeHOB B TEPMMHAX NIOKANN30BaHHbIX - U TT -MONEKYNSPHBIX opbuTtanei.

Cnocobbl 06pa3oBaHyisl OBOVHOW CBA3MW: LErvapypOBaHNe ankaHoB U NPOMBbILWIEHHOE NONyYeHe 0NedpVHOB MyTem
TEPMUYECKMX NMPEBPALLEHNI HACBIWEHHBIX YTIEBOA0POLOB (KPEKUHT), YHACTUYHOE MMAPUPOBaHNE TPOVHOM CBA3N,
JervaporanoreHnpoBaHue, gerunapartauns (npasuno 3aiuesa), LeranoreHMpoBaHne, TePMUYECcKoe pasnoxXeHve
YETBEPTUYHBIX AMMOHMEBbLIX OCHOBaHWIA (peakuns MogomaHa).

OTHocuTenbHas cTabunbHOCTb CTPYKTYPHBIX M FEOMETPUYECKMX N3OMEPOB ONECPUNHOB 1 UX U3oMepu3aums. OCHOBHblE
TUMbl MEXaHU3MOB B XMMNYECKMX NpeBpalleHmsx ankeHos. Peakunm anekTpodunbHOro NprcoeamHeHRns KUCnor,
ranoreHoBoAOPOAOB, BOAbI, ranoreHoB. Perno- n ctepeocenekTMBHOCTb SNeKTPOUIBHOMO NpucoeanHeHmns. lNpasmno
MapkOoBHMKOBA M €ro MHTeprnpeTauns ¢ NO3ULUIA 3NEKTPOHHBIX 3PAEKTOB 3aMeCTUTENEN N UX BINSHNS Ha
OTHOCUTENbHYIO CTabUIBHOCTb N30MEPHbIX KapbkaTUoHOB. KapbKaTWOHbI, UX 3NEKTPOHHOE CTPOEHWE
(sp2-rmbpuaunsauns). Peakuun paavkanbHoro npucoeanHeHus. MepekncHolli adpgpekT (Kapawa-Maiio) un obpalieHue
opveHTauun NPUCoeiNHEHUs ranoreHoBOAOPOA0B Kak pe3ynbTaT N3MeHeHMs MexaHnama peakuun. KoopanHauus
0NeYMHOB C NEPEXOHbIMM MeTannamm, obpasoBaHmne Tt -KOMMNIEKCOB.

Fm,upo6op|/|posaH|/|e N Karanutnyeckoe rmopupoesaHme. OkucnutenbHble peakunn: anokcmnanpoesaHune, Umc-,
TpaHC-rmopokcmnmnposaHmne, 030HOJIN3, OKUCNNTENNbHOE pacllenneHne. KatnoHHas, CBOGOJJ,HOpa,D,I/IKa}'IbHaﬂ n
KoopanHaunoHHasa nonnMepunsaunsa ankeHoB, TenomMepunsaumns.

Peakuun ankeHoB no annMnbHOMY NONIOXEHWUIO: ranonaonposaHmne, oKncneHme. AnnunbHas T-3/IEKTPOHHasA cuctema,
p,m-conpsaxeHne, Ka4eCTBeHHOe onncaHne Xxapakrtepa pacnpeneneHuna SﬂeKTpOHHOVI NNOTHOCTN B TEPMUHAX Teopun
pe30oHaHca B aninnbHbIX KaTuoHe, pannkane n aHnoHe.

Tema 5. Yrnesomoponbl C ABYMS OBOWHbIMU CBA3SIMU

Knaccuchrkauus, n3aomepusi 1 HOMEHKNaTypa. SNeKTPOHHOE CTPOEHME CONPSIXEHHBIX AMEHOB: T1,TT-CONPSIXEHNE,
NMpencTaBneHUs O AENOKaNN30BaHHbIX TI-MONEKYNSPHbIX opbuTtansx. BaxHeiwune 1,3-aneHbl (ByTafmeH, U3onpeH) u
cnocobbl X NOMyYeHNs peakLsMu LErMOPUPOBAHUS, AErMAPOXI0PUPOBaHNS U fernapaTaumn. XMMuyeckne CBonCTea:
KaTanuTn4eckoe rmapupoBaHne, anNeKTpounbHOE NPUCOENHEHNE FanoreHoB 1 ranoreHoBOLOPOLOB 1 HanpaBneHue
NMPUCOEONHEHUS B YCNIOBUSX KMHETUHECKOrO 1 TEPMOAMHAMUYECKOro KoHTpons (1,2- u 1,4-npucoeaunHenne). JMeHoBbIii
cuHTe3. Linknoonuromepusaumsi. NMonmMepusaumst GUEHOB 1 €€ TEXHUYECKOE 3HaYeHre. MNprpoaHbI 1 CUHTETUHECKUI
Kaydyk, CTEpeoperynsipHble NONMMEpPbI, ByNKaHN3aums Kaydyka.

KyMyl'IeHbII 9NIEKTPOHHOE N NPOCTPAHCTBEHHOE CTpOeHEe KyMyneHOB Ha OCHOBE npencTtaBieHns 06 sp-r|/|6p|/|,uv|3auv|v|.
XnMumnyeckune cBOCTBA: BOCCTAHOBNEHME, rngparauund, nouMmepunsaunsd, naoMmepmnsauins.

Tema 6. ALeTUIeHOBLIE YINIeBOA0POAbI
N3omepusi n HomeHknaTypa. MonekynspHo-opbuTanbHoe onucaHne TPOoWHOM CBA3W, sp-rmbpuamaaums.

MeToabl 06pa3oBaHst TPOWMHOM CBA3M, OCHOBAHHbIE HA peakuusx gerngporanoreHuposanuns. KapbuaHbii n
MMPONUTUYECKMIA METOAbI CUHTE3a aueTuneHa. lonyyeHne roMonoroB aueTuneHa ankunmpoBaHNeM aueTUNeHNooB.

XuMmyeckune cBOCTBA ankMHOB: KaTannTnieckoe rmapupoBaHne, rngpatauuns (peakums Kyyeposa),
KapboKkcunmpoBaHue, NpMcoeanHeHe CnMpToB, KapOOHOBbIX KUCNOT, raforeHoBs, rafnoreHoBoa0pPoaoB.
ONeKTPOPUNbHBIA 1 HYKNEOMUNbHBIA MEXaHU3Mbl MpucoeanHeHus. JduMepusaumns 1 LMKNoonIMromepusaums ankuHoB.
OxucnuTenbHble NpeBpalleHns aueTmneHos. KnucnoTHble CBOMCTBA ankuHOB-1, aueTuneHnab MeTansos.

Tema 7. Lluknuyeckue yrneeoaoponbl

Knaccudomkauus, HomeHknatypa u cTpykTypHas nsomepust. OTHOCUTENbHASA YCTOMYMBOCTb LIMKIOB, €e aHanus3 Ha
OCHOBe MpeaCTaBNeHNiA 0 Pa3nMYHbIX TUMAxX HAMPSXXeHWi: yrnoBoe 1 TOPCUMOHHOe. eoMeTpuyeckas nsomepus.
MpocTpaHCTBEHHOE CTPoeHMe Manbix 1 cpeaHux Luknos (C3- C6). KoHdopMauuy uyknorekcaHa (Kpecno, BaHHa, TBUCT)
1 ero Npon3BoaHbIX, 3KBaTOpUanbHble U akcuanbHble ceBsan. OcoBeHHOCTV MPOCTPaHCTBEHHOIO U 3NIEKTPOHHOMO
CTPOEHVS UMKIOMNPONaHoBOro KombLa.

CuHTETMYECKME METOMDI MOCTPOEHUA HACBIWEHHbIX LMKMOB: LMKNn3auna guranoreHankaHoB No peakuumn Bropua,
peakunn umknonpmncoeonHeHns, rugpuposaHmne apomatn4eckmnx yrneson0ponos.

XuMnyeckune cBolicTBa LMKnobyTaHa, UukoneHTaHa, umknorekcaHa. Peakumm ceoboaHopaankansHOro 3amelleHumst.
MposiBneHne ocobeHHOCTeR CTPOEHUS LMKIONPOonaHa B ero XMMMUYecknx CBoMCTBax. Peakummn npnucoeanHeHus.
B3auMHble nepexoapbl LMKIOB.

lMonnMumnknnyeckme HacblWeHHble yrnesonopoabl. Tunbl BULMKINYECKUX CUCTEM: COEOUHEHMS C Mn3o0n1mMpoBaHHbIMK
umknamun, cnmpaHoBeble, KOHOEHCUpPOBAHHbIE N MOCTUKOBbIE CUCTEMbI. KapKaCHbIe coegnHeHnd, agaMaHTaH.

Tema 8. ApomaTtuyeckue yrneBoaopoabl

BeHson u ero romonoru, naomMepusi, Homexknatypa. lNpoTveopeyne Mexay oopMasnbHOR HeHaCIWEHHOCTbIO
6EeH30NbHOro KOMbLa U XMMUYECKMMI CBOVCTBaMU BeH30na: OTHOCUTENbHAS YCTONYMBOCTb K OKUCIEHUIO, CKIIOHHOCTb K
peakuusM 3aMelleHuns, TepMoxummst ruapuposaHus. dopmynbl Kekyne, Obtoapa, JlapeH6ypra. CoBpeMeHHble
npencTasneHnst 06 aNeKTPOHHOM CTpoeHnn 6eH3ona. ApoMaTUYHOCTL, ee NpusHaku. Mpasuno Xiokkens.
HebeH3onoHbIe apoMaT4yecke CMCTEMBI; LMKIONPONEHUNbHBIA 1 UMKNOrenTaTpueHUNbHbIA KaTUOHbI,
UMKNIONEHTaANEHWUNbHbI @aHUOH, NATUYNIEHHbIE reTepPOoLIMKIIbI.
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Peakuwnn apoMaTUYecKoro aNnekTpogunbHOro 3aMelleHns: M30TOMHbIN 06MeH, CynbopoBaHue, HUTpoBaHue,
ranonounpoBaHne, ankmnmpoeaHune, aumnmposaHme. MexaHun3m peakunn: 1t- 1 0-KOMMJIEKChbI. HDOTOHHbIe KWNCNOTbI N
kncnotbl Jlbtonca Kkak KaranuaaTtopbl aNekTPodoUIbHOrO 3aMeLleHns. BnusiHne 3amectuTeneli B 6eH30M1bHOM KOJbLE Ha
I/I30MeprII7I COCTaB NpoaykToB 1 CKOPOCTb peakunn. I'Ipanma opueHTaunn. Peakunn pPaankasibHOro 3aMelleHnsa n
npncoegnHeHuns.

Ankunn6eH3onbl. Cnocobbl NoMy4eHNs ¢ MICNONb30BAHUEM peakLuil ankunmposaHus, Biopua-Buttura. Peakuum
3NEeKTPOCPMNBHOIO 3amelleHns B 6eH30/bHOM KorbLe. Peakummn pagvkanbHoro 3ameleHns B 60KoBol Lenm,
6eH3unbHas Ti-cuctema. OTHOCUTENbHASA YCTOMYMBOCTL BEH3MNbHOrO paaukana. OKMCNUTENbHblE NPEBPaLLEHUS
ankmnbeH30noB, peakumMn SErMaprpoBaHUS (NMPOMBIWNEHHBIA CUHTES CTMPONA).

LOundbeHun- n TpudpeHNNIMETaHbI, X cMHTE3 peakuner Ppuaens-Kpadtca, BOCCTAaHOBNEHVEM TpUapui-kapbuHoOMoB 1
ranoreHnnoB. KucnoTtHele CBOMCTBA YrneBoAopoaos, wkana CH-kucnotHoctu. MprynHbl NOBLIWEHHOW CTabUNbHOCTM
kapbaHMOHOB, KapbKaTMOHOB 1 paaukanos, 0bpasyowmxcs 13 nonvapunMeTaHos. Kpacutenu TpudgpeHnIMeTaHoBoro
psoa.

LundpbeHun, ero anekKTpoHHAS 1 NPOCTPAHCTBEHHAS CTPYKTYpa. Peakumm anekTpodpunbHOro 3amelleHus,
OPUEHTUPYIOWNA 3CDCDEKT B 3TNX peakumsx. KoHOeHCMpoBaHHble apoMaTuyeckne cuctembl. HadptanuH, aHTpaueH,
heHaHTpeH. 3omMepusi n HOMeHKNAaTypa nx NPOM3BOAHbIX. DNEKTPOHHOE CTPOEHNE M apOMaTUYHOCTb. Peakuum
3NEKTPOPUNBHOIO 3aMeLEeHNs U NPUCOEOUHEHNS. [MAPUPOBAHME U OKUCNIEHNE KOHAEHCMPOBAHHBIX apOMaTUYECKMX
cucTeM. AHTpaLEH B AMEHOBOM CUHTESE.

Tema 9. MNoTtokoBas KOHTpPONbHas pabota no Teme "Yrnesogoponmb!”
Knaccudomkaums opraHnyecknx coeanHeHuin.

MeTtoqbl nony4yeHns n XxmmMmmn4eckumne cBoncTBa ankaHo.MeToabl nony4eHns n XxmuMmn4eckune cBolicTBa ankeHoB. MeToabl
nony4yeHnsa n Xxmmmn4eckmne cBouncTBa anknHos. Metonpl nony4yeHnsa n Xxmummn4eckmne csBoncTea aneHos. MeToqbl nony4yeHuns
M XMMWUYECKNE CBONCTBA adpeHoB.

MexaHn3Mbl OpraHN4eCKMX peakLii.

Tema 10. FanoreHnpounsBogHble YrNeBoA0pOA0B

MoHoranoreHonpoun3BoAHbIE anudpaTuyecknx yrnesonoponoB, UX M3oMepus 1 HomeHknatypa. Cnocobbl ob6pasoBaHus
casn C-Hal: 3ameweHve atoma Bogopoaa v rmApOKCUIbHOM rpynbl, peakummy NpUcoeanHEHNs Mo KpaTHbIM CBSI3SM.
XuMmnyeckue cBoMCTBa: HyKNeounbHOe 3amelleHe aToMOB rafnoreHoB, NpeacTaBneHns o MexaHmamax SN1, SN2.
Peakumu oTwenneHns, npaeuno 3aiuesa. BnusiHie pasnuyHbix oakTopos (Mprpoaa 1 KOHLUEHTpauus Hykneoguna u
OCHOBaHWsl, CTPOEHUE ankunranoreHnaa, NprpoLa pacTBoOpUTENeit) Ha peakUMoHHY0 CNnocoBHOCTb ranoreHankaHoB u
y4yeT aTuX paKkTopOoB B NaHMpoBaHWn cMHTe30B. KomnnekcoobpasoBaHve ranoreHankaHos ¢ MOHaMy METANIOB U
kucnotamu Jlbtouca. BocctaHoBNeHWe ranoreHankaHoB BOLOPOLOM M MOANCTEIM BoAopoaoM. Baanmoneictaue ¢
meTannamu: obpasoBaHne MeTannopraHn4Yeckmx CoeauHeHN, peakums Biopua.

FanoreHonpom3Bo,qu|e HenpenenbHbIX yrnesonoponos. CoenuHeHns ¢ NOBbLIWEHHON MOABUXHOCTbIO rafioreHa -
annunranoreHmabl. AnnunbHbI KatnoH. CoeonHEHNS ¢ MOHMXEHHOM NOABNXHOCTBIO ranoreHa - BUHUAranoreHnabl.
anI'-WIHbI MOHWMXEHHON MNOABUXHOCTU. Peakuus nonnMmepmnsaunn, nonnMmepbl Ha OCHOBE ranioreHonpPon3BOOHbIX
aTUneHa.

Apomatmnyeckue ranoreHonpounasoaHsle. Cnocobbl Nony4YeHNs: rafnoreHnpoBaHne apoMaTiMyeckux yrnesonopoaos,
pasnoxeHve coneit oMaloHns (peakummn 3aHomeiepa, lWnmara). Peakuun 3amelleHnst ranoreHa B apoMaTtnyeckom
KonbLe 1 B 60KOBOW Lenn. BeH3nnbHbIA KaTUOH, NPUYMHbI €ro NoBbIWEeHHON cTabunbHocTn. dernopobeHson.
BzanmMopeiicTBue apmnranoreHMaoB ¢ MetTannamu: nonyyeHme MeTanioopraHnyecknx CoeanHeHnin, onapunos. Peakunn
3aNeKTPodMIbHOro 3amelleHns. BnusiHne ranoreHoB (kak 3amMectuTeneit) Ha opueHTauUmio U CKOPOCTb B3aMOAENCTBUSI.

LOun- v TpucbeHnnxnopmetaHbl. CtabunbHble CBOOOAHBIE paauKanbl U KApOKaTUOHBI.

Tema 11. CnnpTbl

OQnHoaTOMHbIe HacblleHHble cnupThl. MI3oMepusi, knaccndukaums, HomeHknatypa. MeTtobl cMHTe3a: NpucoeanHeHne
BOMbI K OBOVHOM CBSA3W, rmaponns ceasu C-Hal, BocctaHoBneHne kapboHWUNbHOW U KapOOKCUIBHOM rpynmn, CUHTESbI C
MCMNONb30BaHMEM METaNIopraHnyecknx coeauHeHnn. AnekTpoHHoe ctpoeHne O-H cessu. BoaopoaHas cBsi3b B cnvprax
1 ee NposiBNieHre B CNeKTpanbHbIX XapakTepucTukax n qousnmyeckmx cBoincTeax. XMMmnYeckune CBOCTBa:
KMCNOTHO-OCHOBHbIE CBOWCTBA, NONyYeHne ankoronsToB U UX UCMONb30BaHNE B OPraHNYecKoM CUHTE3e, 3amellieHne
rMOPOKCUNBbHOM Fpynnbl, Aervapartauuns. dpupoodbpasoBaHne: NpocTbie U CNoXHbIe acupsbl. [MpucoeauHeHne CnMPTOB K
aueTuneHaM. OkucNeHVe 1 OeruapupoBaHne crpTos.

MHoroatoMHble cnupTol. [MKonn, cnocobbl Ux Nony4eHust. XMMUYeckre CBOMCTBA: OKUCNIEHUE MOOHON KCNOTOM,
B3anmogericTene ¢ 6OpHOI KMCNOTOM, MPeBpalleHne B a-OKMCK, oernaparauns, NMHaKoNnMHOBas neperpynmnmnpoBka.
MMuueprH: obpasoBaHMe KOMMIEKCOB C MOHAMW MEeTansoB, deruaparaums.
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Henpe,u,eanble CnnpThl. rlpe,EI,CTaBJ'IeHI/IH O CBOWCTBaAx BUHWIOBOIO CcnnpTa, KeTo-eHo/IbHaA TayToOMepusA. BuHunosble
adompbl 1 NX NonMMepusaums. Annunosbliii cnumpT. MeToabl CMHTE3a, OCHOBaHHbLIE HA UCMO/Ib30BaHWMN nponuneHa.
OcobeHHOCTM XMMUYECKOro noeeneHus, cesa3aHHble C annnibHbIM NONOXeHnem FI/I,D,pOKCI/IJ'IbHOI7I rpynnobl. BeHannosbli
cnupT, an- n TlecpevaKap6|/|Hon, NPUYNHbI MOBbIWEHHOW MNOABUXHOCTHN FI/I,D,pOKCI/IﬂbHOI‘/'I rpynnol.

Tema 12. deHonNbI

CTpoeHue, nsomepusi, HomeHknatypa. Cnocobbl BBELEHNS FMAOPOKCUABHON FPYMMbl B apOMaTUHECKOe SAPO: WENOYHOe
nnaeneHne conel cynbgOKMCNOT, TMAPONN3 apuiranoreHaoB, 3aMeHa aMMHOrpynbl HA TMAPOKCUA Yepes Conu
LNa30HNS, KyMONbHbI/ crocob nonyyeHns coeHona.

KucnoTHO-0CHOBHbIE CBOWCTBA (PEHOMOB. [PUYMHBI NMOBLILEHHON KUCTOTHOCTY (DEHONOB MO CPABHEHUIO C
anugaTNyeckumi cnupTamu, BnnsHue aamectutenein. ObpasoBaHue OEHONSATOB, NMPOCTLIX U CMOXHbIX 3¢OMPOB.
Peakumu anekTpornbHOro 3ameLleHns: ranonampoBaHue, HUTPoBaHWe, ankunnpoBaHue 1 auunnpoBaHue.
MeperpynnmpoBka CNoXHbIX 3¢OUPOB Kak crocob aunnuposaHns no konbly (peakums dpuca). KonaeHcaums goeHonos
C kapBOKCUNbHBIMY COeANHEHNSIMU, (DEHON-ChopManbAeruaHele CMosbl. Peakumm anekTpodunbHOro 3amelleHus,
XapakTepHble OJ1s PeHONOB 1 (PEHONSITOB Kak apoMaTU4eCKNX COEAUHEHUI C MOBbILEHHOW aKTUBHOCTbIO:
kapbOoKCUNMpPOBaHMe, HATPO3MPOBaHKE, a3ocodeTaHne, kapboHunuposaHve. MMoprpPOBaHUE 1 OKUCNEHNE (DEHONOB.
CrabunbHble (OEHOKCUNBbHBIE PaauKanbl, MPUMEHEHNE CTEPUYECKM 3arPyXXeHHbIX (PeHONOB B KAYECTBE aHTVOKCVOAHTOB.

MHoroatoMHble GPEHOIbI: MMPOKATEXMH, PE30PLIH, TMAPOXUHOH, NMPOrannon. XMMUYeckne CBOMCTBA: aNeKTpoduibHOe
3aMelleHne, peakunm OKUCTEHMSI.

Tema 13. MNMpocTbie acoupbl

Knaccugpmkaums, HomeHknatypa. Juankunosble acoupbl. MeToabl cuHTE3a: gerngpartaumns CnupTos, peakLums
BunbamcoHa, npucoeanHeHne cnupToB K oneduHam. PaclenneHne npocTon aconpHO CBA3K (rMaponms).
B3anmMopeiicTBue achupoB ¢ NPOTOHHBIMK KMCNOTamMu 1 kucnotamm Jlstonca. Sduparsl.

a-Okucn. MeToapbl NPOMBIWAEHHOTO U NabopaToOPHOro NONyYeHUS OKCMPaHOBOro KonbLa. XMMMYeckue CBONCTBA:
B3aMMOLENCTBME C ranoreHoBoLOpPOAaMU, BOLOW, CIMPTaMM, aMMUAKOM, MarHWMopraHM4eckuMy COeANHEHNSMN.

Tema 14. Kap60oHunbHble cOeauHeHus

Knaccudprkauus n HomeHknatypa. Cnocobbl ob6pazoBaHns KapHOHWNBHON rpynbl: KaTaNUTUYECKOE OKUCTEHNE
ankaHoB, ankeHOB W ankunapoMaTn4yeckrx yrneBof4opPoLoB, OKCO-CUHTES, rnapaTauns ankuHoB, rmaponuns
rem-4uranoreHnpPon3BoLHbIX, OKUCTEHNE N AeruapupoBaHne cnupToB. CUHTE3 anbaernaoB U KETOHOB 13 KapBOHOBbLIX
KMCMOT U X NMPOWU3BOLHbIX: BOCCTAHOBNEHWE ranoreHaHrnapuLoB, B3aMMoLENCTBME C METANNOPTaHNYEeCKUMY
COEOVHEHNSMU, MUPONU3 CONnel KAapOOHOBLIX KUCMOT. [NonydeHre apoMaTMHeCKUX OKCO-COeAVHEHNI peakume
auUMINPOBaHUS.

ONeKTPOHHOEe CTPOoeHMe KapboHUBHOM FpynMbl, pacnpeaeneHne aNeKTPOHHOM NAOTHOCTY B Heil. XuMnyeckune
csowicTBa. Peakuum HykneogunbHOro npucoeanHeHns. BaanmogencTemne ¢ retepoatoMHbIMU HykKneohunamu:
npvcoennHeHne Boabl, CIMPTOB, BUCybdonTa HaTpUsi, NATUXI0PUCTOrO chocdopa. MexaHuaMm aTux peakuuii,
KMCNOTHBI 1 OCHOBHOI KaTanua. Baanmopelicteue ¢ N-Hykneodounamu: ob6pasoBaHne OKCUMOB, FMapa3oHoB, peakuum ¢
nepeunyHbIMUK (06pasoBaHne ocHoBaHwuii LLndpdoa) n BTopuyHbIMK (06pas3oBaHMe eHAMWHOB 1 aMuHarein) ammHamm.
Peakuuu ¢ C-Hykneounamm: npucoeanHeHne CUHNNbHON KMCNOTbl, METan1opraHNYeCckux CoeANHEHWIA.

KeTo-eHonbHAs TayTOMEPUS 1 CBSA3AHHBIE C Hel CBOWCTBA KapBOHUIBbHBIX COEAUHEHNIA: TanoreHUpPoBaHme 1
ranocpopmMHoe pacluenneHune, ankunmpoBaHue. AnbaonbHO-KPOTOHOBAS KOHAEHCALMS, €€ MEXaHW3M B YCIIOBUSIX
KMCMOTHOIO U OCHOBHOrO KaTtanunsa. KoHaeH?caunm KapboHWbHbIX COeAVHEHW C COEANHEHNSMI, COLEPXaWUMK
aKTVBHYIO METUNIEHOBYIO rpymny.

Peakuun okncneHus anbnernnos 1 keToHoB (npaswuio Monoea). Katanutuyeckoe ruaprpoBaHne KapboHWIbHbIX
COeIMHEHNI, BOCCTAHOBNEHNE KOMMNEKCHBIMW TMAPMAAMI METANIOB, CNUPTaMX B MPUCYTCTBUM ankoronsToB antoMUHNS,
LIMHKOM B CONSIHOM kucnoTe. BocctaHOBNEHWE KETOHOB MeTannamun ¢ 06pa3oBaHNEM METANNKETWUNOB U MUHAKOHOB.
OKncnMTENbHO-BOCCTAHOBUTENbHBbIE peakunn: KaHHuuappo, TuweHko. beHsonHoBas koHaeHcaums. Peakumm
9NeKTPOPMNIBHOTO 3aMeleHNst B apOMaTNYECKmnX anbaerngax u KeToHax.

Tema 15. NoTokOBasi KOHTPONbHas pabota no Teme "CnuUpTbl M KaPOOHWUNbHBIE COeaUHEeHUN"
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CI'II/IprI. KﬂaCCI/I(pVIKaLJ,VIﬂ, HOMeHKnartypa. rlpOMbILIJﬂeHHbIe MCTOYHUKWN: TngpaTtaumns aikeHoB, CpepMeHTaTVIBHbIVI
rmoponns yrneesonos, rmaponns ajikmnraioreHnaoos. ®dunsunyeckne ceoncTea. BO,EI,OpO,D,HbIe CBA3KN, paCTBOPUMOCTL B
Bo4e.

XuMmnyeckue ceorictea. Kucrble 1 ocHOBHbIe cBoiicTBa cnnpToB. OBpasoBaHue coner, NPOTOHNMPOBaHMeE,
atepudpmrkaumsi. ObpasoBaHre NPOCTLIX 3PUPOB Kak pe3synbTaT HyKNeouIbHOro 3amelwenus. dernapatauusi CrmpTos.
Okuncnexne.

®deHonbl. Cnocobbl BBeAEHWS! TMAPOKCUIIBHORM rpynbl B apoMaTn4ecKoe KonbLo: M’APOoN3 apuiranoreHunos,
WenoYHON Nnas CyNbgIOKUCNOT, KYMOMNbHbIA CUHTES.

Xummnyeckue ceoicTa. Peakumu anekTpodmnbHoro 3ameleHns. KucnotHocts peHonos. ObpasoBaHue NpocTbiX
3chmpos heHonos (cuHTe3 BunbsmcoHa). deHondopmanbaerniHbie cMonbl. @eHonbl B pacTeHusx. JIMrHuH.

KapboHunbHble coeanHeHus. Knaccudpukaums, HomeHknaTypa. Cnocobbl 06pas3oBaHuns KapboHWUIbHOR rpynnbi:
OKVCNIEHUE aNikaHoB U ankunapoMaTUHeckux CoeanHEHNi, 030HONN3 ONedoMHOB, rMapaTauus ankuHoB, rMaponm3a
remauranoreHnaoB, OKUCNEHVE CNIMPTOB, 3NEKTPOUIbHOE auuIMpoBaHNe apoMaTUYecKx CoeLMHEHWIA.

XvMmnyeckue cBoncTBa. SNEKTPOHHOE CTPOEHME KapbOHUNBbHOW rpynnbl. BaamMoneicTere ¢ HyKNeounbHbIMM
peareHTamu: BOLOW, CIMPTaMM, aM1UHaMm1, MarHuii- 1 IUTUAOPraHNYECKMMU coeanHeHnsaMn. Keto-eHonbHas
TayToMepusi. AfbLONbHO-KPOTOHOBAS KOHAeHcaums. OKMCIUTENBHO-BOCCTAHOBUTENbHbIE MPEBPALLEHNS aNnbaernaos v
KETOHOB.

Tema 16. On- n HenpepgpelbHbIe Kap60HVIJ1beIe coegunHeHus

,D,I/IKap60HI/IJ'IbeIe CoeanHeHns. KJ'IaCCI/Iq)I/IKaLI,I/ISI, HOMeHKnarypa. MeToabl CMHTE3a, OCHOBaHHbIE Ha peakumnsax
OKMcneHnsa n KoHoeHcauunn (KJ'I;II7I3€H). B-,D,I/IKapéoHl/lﬂbele coelHEeHNA: KeTOo-eHO/IbHasaA TayTtoMepus, ankmnmposaHue,
O6p33083H|/|e XenaTtHbIX KOMMJIeKcoB C NOHaMK MeTainos. Henpep,eanble Kap60HVIJ'IbeIe coeanHeHus, nx
Knaccudpukaums. a, [3 -Henpeueanble anbgerngbl U KeToHbl. MeToObl CMHTE3a: OKUCNeHne onegunHOB B annunbHoe
NnonoXxeHme n CNUpPToB aiNnnbHOrNro Tnna, KPOTOHOBAA KoHOeHCcauuns Kap6OHI/IJ'IbeIX COEeOVHEHWIA. aﬂeKTpOHHOG
CTpoOeHune: conpsaxeHume T-CBA3EN, pacnpeneneHune TI-SJ'IeKTpOHHOM NNOTHOCTU. XMMYeckmne ceoincTea. Peakunn
npuncoegnHeHmns soabl, CNNPTOB, raoreHoso00poaos, 6VICW'Ib(pI/ITa HaTpus, aMMnaka, HCN, MeTannopraHnyeckmnx
coeanHeHunn.

Tema 18. OBHOOCHOBHbIE Kap60HOBbIe KUCNOTbl U UX NPOU3BOOHDbIE

Knaccudprkauus n HomeHknaTypa. MeToapbl NoOnyYeHns: OKUCNEHNE YrNeBOAOPOLOB, CMMPTOB U anbAeruaoB, CUHTE3bI C
UCMONb30BAHNEM MarHwii- 1 IUTUAOPraHNYECKX COEAVUHEHUI, OKICU YTrNepoaa, MaioHOBOro 1 aleToyKCYCHOro
3OVPOB, MMAPONN3 HUTPWIIOB M CNOXHbIX 3PMPOB. CUHTE3 YKCYCHOM KMCNOThI KAPOHOHMNMPOBaHEM METaHoNa Ha
poaueBoM katanusatope. [MpupoaHble NCTOYHVKY KapBOHOBBIX KUCNOT. DNIEKTPOHHOE CTPOEHME KapbOoKCUIbHON rpynnbl
1 kapbokcunart-aHmoHa. Pusnyeckme CBOMCTBA KAPOOHOBBIX KUCMOT U UX NPOW3BOLHbIX. BofopoaHble CBS3M 1
06pa3oBaHne AMMEPHbIX acCOLMATOB.

Xummnyeckue ceoictea. KUCNOTHOCTb, €€ CBS3b C 3NEKTPOHHBIM CTPOEHMEM KapOOHOBLIX KUCNOT U UX aHUOHOB,
3aBMCUMOCTb OT XapakTepa 1 MOMOXEHUS 3aMECTUTENEN B ankuibHol ue?nu unn 6eH3onsHoM sape. MNpoussoaHbie
KapOOHOBBIX KUCNOT: CONW, CNOXHbIE 3COMPbI, FANOreHaHrnapuLbl, aHrMaPUAab, amuapl, HUT?punbl. MNpeacTaBneHve o
MexaHn3me B3anMonpeBpalleHuii KapOOHOBbIX KUCIOT W 1X MPOU3BOAHbBIX, POSib KMCAOTHOIO U OCHOBHOFO KaTtanusa Ha
nprvMepe peakuuin atepudnkaLmmn n oMmbineHns. BocctaHoBneHne n ranoreHnpoBaHme KUCnoT (peakums
ennsi-donbrappa-3enuHckoro). Peakuuy 3amelleHnst B 6eH30/bHOM KOJbLE KUCNOT apoMaTnyeckoro psaa.

MpounsBoaHble KapboHOBbIX KMCNoT. Conu: peakuns ekapboKCUNMpoBaHUS 1 ee KatanmTuieckue BapuaHTbl, aHOOHOE
okucneHue kapbokcunaT-aHnoHoB (peakumsi Konbbe), neficTeme ranoreHoB Ha cepebpsiHbie conu (peakumst
BopoanHa-XyHcaukepa). MpakTn?4eckoe MCnonb3oBaHme conei kapboHoBbIX KMCoT. Mbina. ManoreHaHrnopuabl:
peakuun ¢ Hykneogunamu U Cronb30BaHUE XNOPaHrMAPVAOB B KA4ECTBE auunmpyiolwmx peareHToB. CnoXHble agomphbl:
KaTanuTn4yeckoe rmapupoBaHne, BOCCTAHOBNIEHUE KOMIMIEKCHBIMU ruapvaamMm meTannos. Peakumm rugponnsa
(OMbINeHus1), NepeaTepudukaLmn n CNOXHO3UPHON KOHAEHcaLUn. AHrMapuabl KapboHOBbLIX KUCMOT: peakuum ¢
Hykneodounamm (auunmpoBaHue). AMuabI: KUCNOTHO-OCHOBHbBIE CBOMCTBA, NMPMW?4MHbI MOHUXEHHOW OCHOBHOCTY U
MOBbILWEHHOM KMCNOTHOCTU MO CPaBHEHMIO C aMMMAKoM M aMUHaMW, OCHOBHbIE NYyTV NPEBPALLEHUS B aMU?HbI
(BoccTaHoBNeHUe, peakumsi FogoMaHa 1 POACTBEHHbIE eii NpeBpalleHnsl rmapasvaos, asunos v riLpPOKCaMOBbIX
kucnot). BaanmonpespalieHus aMuaoB v HATpunoB. CBOMCTBA HATPUNOB: KaTannTUYeckoe rMaprpoBaHue,
BOCCTAHOBNIEHUE aNllOMOTUAPULOM NNTUS, PeakLnn C MarHMmopraHM4eckUMy COeANHEHNSIMU.

Tema 19. [1ByXOCHOBHbIE U HenpenesnbHble KapO6oHOBblEe KUCNOTbI

IunkapboHoBble kncnoTbl. HomeHknatypa u knaccugpukaums. Metoabl CMHTE3a: OKUCNEHNE LUKI0ANKaHOB,
ANULMKIIMYECKUX CMIMPTOB U KETOHOB, apOMaTUYECKMX W anknunapoMaTnyeckmx yrneso4opoaos, rmaponma AMHUTPUNOB,
CVHTE3bl C UCMONb30BAHUEM MANOHOBOMO U aLLETOYKCYCHOrO 3¢PMPOB.
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Mporpamma aucumnnuHbl "OpraHnyeckas xumus"; 04.05.01 "dyHaameHTanbHas 1 nprvknagHas xmmus".

Xumnueckue cBoicTea. KMCnoTHbIE CBOWCTBA 1 UX 3aBUCUMOCTb OT B3aWMHOI0 PacnonoXeHus KapboKCUNbHbIX Fpymmn.
O6paszoBaHre Npon3BOAHbIX MO 0AHOW U 06erM KapBoKCMNbHBIM rpynnam, cMellaHHble NpoussoaHbie. LLlasenesas
Kucnota: peakuun aekapbokcunmpoBaHns, nekapboHMnMpoBaHns, okucnenns. uatunokcanar, peakumu
CNOXHO3(VPHO KOHAEHCALMU C ero y4acTUeM 1 UX CUHTETUYECKOE UCMonb3oBaHne. ManoHoBas kucnota:
nekapboKCUnMpoBaHUe 1 NPUYKHBI NMOBBIWEHHON NerkocTy ero NPOTeKaHus, KOHAEHcaUun ¢ KapboHNbHBIM
coeauHeHunsamu. CBOMCTBA MaIOHOBOro 3dhupa 1 1X CUHTETUYECKOE UCMOMNb30BaHMe: KOHAEHCaUmmn ¢ KapboHWIbHbIMY
COEOVHEHNSMU, MPUCOELMHEHNE MO KPaTHOW CBS3U, aKTVBUPOBAHHOW 3NEKTPOHO-aKLEeNTOPHbIMUA 3aMEeCTUTENSIMU,
06pa3oBaHmne 1 ankunMpoBaHe HaTPManoHOBOro agoupa, NPeBpaLleHe NPoLyKTOB 3TWX peakLumuii B KapboHOBbIE
KUCNOTbI. SIHTapHas 1 rnyTapoBas KUCNOTbl: 0bpasoBaHye aHrmapuaoB 1 UMULoB. CyKUMHUMKUL, €ro NPUMEHEHNE B
peakuuy 6poMMPOBaHNS OPraHNYecKnx coeanHeHmnin. dTanesas KUCNoTa U ee NPOV3BOLHbIC: (TANEBbIV aHTMAPUL U
€ro NpYMeHeHue ONsi CUHTe3a aHTPaxMHOHA 1 ero NPOW3BOLHbIX, TPUAPUIMETAHOBbIX Kpacuteneii; oTanuMmug, n ero
MCMONb30BaHNe ANs CUHTE3a aMUHOB (peakuus Mabpuans) u aHTPaHUNOBOM KUCOThI; CNOXHbIE 3COUPBI 1 UX
npakTnyeckoe npumeHeHue. PenenneHTsl, nnactudoukatopbl. Tepedptanesas KUcnota u ee Ucrnonb3oBaHue (naBcaH).

HenpegnenbHble MOHOKapboHOBbIE kKcnoTbl. Knaccndpmkauus. MeTogbl nonyyeHus a,B-HenpenenbHbiX KapboHOBbIX
KNCNOT. DNeKTPOHHOE CTPOEHUE, B3aNMHOE BRMsiHWE KapbokcubHoM rpynnbl 1 cBsian C=C. MNpucoennHeHve BoLbl,
amMuaka, ranoreHoBo4OPOAOB, MPUYMHBLI OpUeHTaummn, HabnogaeMon B aTux peakumsix. MeTonbl NonyyYeHns n nyTtu
NCMNONb30BaHNS aKpUNOBOM, METAKPWUIOBON KNCNOT U NX NPOM3BOAHBIX. [Tnekcurnac. MNprpoaHble NCTOYHMKU Y
npakTnyeckoe 3Ha4yeHne ONenHoBO, NMHONEBON, apaxnaoHOBON KMCNOT. [MoHATWE 0 npocTarnaHanHax. Jiunuabl, Xupsbl.
Onwndba n gpyrue Bbicbixalowme macna.

HenpegnenbHble omkapboHoBbIE KMCNOTb. CNocobbl Mony4YeHUst ManenHoBOW KACNOThl 1 ee aHruapuaa.
CTepeovnizomepusi U B3avMONPEBPaLLEHNS MaIEMHOBOM 1 DyMapoBOli KUCIOT, MPOSIBIIEHWNE CTEPeou3oMepun B
pasnuumsix Nx XUMU4ECK1X CBOVCTB 1 B MPOCTPAHCTBEHHOM CTPOEHUM NPOLYKTOB MX peakLuii, MPOoTeKatoLwmx No cesaun
C=C. AueTnneHankapboHoBas KMcnoTa Kak AmeHooun B peakummn Ounbca-Anbaepa.

Tema 20. MoTokoBasi KOHTponbHasa pabora no teme "Kap6oHoBble KUCNOTbI"
1. HomeHknaTypa kapboHOBbIX KMCNOT.

2. Knaccudoukaums kapboHOBbIX KACOT.

3. MeTonbl NoNy4YeHUst OQHOOCHOBHbIX KaPBOHOBBIX KUCOT.

4.MeToabl NONYYEHUSI OBYXOCHOBHbBIX KapBOHOBbLIX KACNOT.

5.MeToabl nony4yeHusi HernpeaenbHbiX KapOOHOBBIX KUCIOT.

6.XuMuyeckme CBONCTBA OAHOOCHOBHbLIX KAPOOHOBBIX KACMOT.

7. XuMn4eckue CBOWMCTBA IBYXOCHOBHbIX KapOOHOBbIX KUCIOT.

8.XuMunyeckme CBONCTBA HEMpenenbHbIX KapOOHOBBLIX KMCNOT.

9. Mpoun3soaHble KAPHOHOBBLIX KACHOT.

10. MeToabl NONyYEHNS 1 XMMUYECKNE CBOMCTBA NMPOU3BOAHbLIX KAPOOHOBBIX KMCMOT.

Tema 21. HutpocoeauHeHus

HomeHknatypa u knaccudgoukaumsi. Cnocobbl nony4eHns HUITPOCOEAUHEHWIA: HUTPOBaHKE YrNEeBOAOPOLOB (pasmKanbHoe
1 3NeKTPOoUNIbHOE 3amelleHre), obMeH atoma rafnoreHa Ha HUTPOrpynmny, OKUCEHNE aMUHOB, CUHTE3 Yepes Conu
INa30HNS. SNEeKTPOHHOE CTPOEHNE HATPOrPYMMbl U e aKLEenTOPHbIV xapakTep. XUMMYeckme CBOMCTBA:
BOCCTAHOBNIEHUE B KUCIOMN, HEMTPaNbHOM 1 Weno4Hoi cpenax. C-H KMCNOTHOCTE anudpatnyeckx HUTPOCOEANHEHNA 1
nx TayToMepus (aum-cpopma).

MpoayKTbl HEMONHOrO BOCCTAHOBNEHNS HUTPOCOEANHEHMA. HUTPO30COEANHEHNS, CDEHMNTULPOKCUNAMYH,
asokcnbeHs3on, ruapasobeHson. beHanaonHoBas neperpynnupoBka.

Tema 22. AMUHbDI
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Mporpamma aucumnnuHbl "OpraHnyeckas xumus"; 04.05.01 "dyHaameHTanbHas 1 nprvknagHas xmmus".

Knaccudprkauus, HomeHknatypa. Cnocobbl NonyYeHnsl, OCHOBAHHbIE Ha peakumsax HyKNeounbHOro 3amMelleHuns B
ranoreH-, rmapoKcy- 1 aMUHONPOU3BOAHbIX anMPaTUHECKUX U apOMaTNYeCcKMX yrneBoLopOL0B; peakumm
BOCCTAHOBNIEHUS| HUTPOCOEAMHEHNI (peakuns 3MHNHA), a30TCOAepPXallMX NPOU3BOLHbIX KAPOOHUNBHBIX COEAUHEHUI 1
kapBOHOBBIX KMCNOT, NEPEerpynnmpoBoK aMuaoB (peakuus ModmaHa), asnaos (neperpynnupoeka Kypuuyca),
rmopasvaoB KapbOHOBbIX KMCNOT 1 MMAPOKCAMOBBIX KUCMOT (peakuus JlocceHa). SnekTpoHHOEe CTPOEeHME aMUHO-TPYNb,
3aBMCUMOCTb OT NPUPOLbLI PaauKanoB, CBS3aHHbIX C aTOMOM a3oTa. [pocTpaHCTBEHHOE CTpoeHUe aMMHOB. dranyeckne
CBOWICTBA, X CBA3b CO CMOCOHHOCTHIO aMMHOB K 06pa30BaHMio BOLOPOOHbIX CBSA3El. XUMUYECKMe CBOMCTBA.
OCHOBHOCTb U KUCNIOTHOCTb aMMHOB, 3aBMCUMOCTb OT NPUPOAbLI paaukanos. BaavmonecTare ¢ aneKTpoduibHbIMM
peareHTamu: ankMnupoBaHve, MMapoKCUanKuIMpoBaHue, aunnupoBaHe; B3aMMoaericTBME C a30TUCTON KUCNOTOM.
OkucneHvie anngpaTMHeckux 1 apoMaTNHECKUX aMMHOB. YeTBEPTNYHbIE AMMOHWEBBIE COMU: MONYYEHUE U3 TPETUYHBIX
aMVHOB 1 ankunranoreHnaoB (MeHIYTKUH); 3NEeKTPOHHOE CTPOEHME, MPaKTUYECKOe UCMONb30BaHNE B Ka4ecTBe
KaTanm3aTopoB MeX(a3HOro nepeHoca, peakumm pasnoxeHus ¢ obpasoBaHnem onedunHoB (peakumns MopmaHa).

CBoiicTBa apoMaTM4eCcKnux aMMHOB: B3aUMOAENCTBME C anekTpodunamn. Peakunm ankunmpoBaHus u cynbmpoBaHuns
apomMaTtnyeckrnx aM1HOB, CynbbaHnnoBas Kucnota u cynbgammaHbie npenaparbl. AunibHas 3awmta aMMHO-rpynnbl.
HuTpoauposaHmne n AnasoTMpoBaHMe apoMaTnyecknx aMmHoB. BaxHenwme npeacraBmTeny apoMaTnyeckmx MoHo- 1
OVMaMUHOB, OCHOBHbIE MYTW UX NCMOMb30BaHNS. CUHTE3 reTePOLMKINYECKNX COEANHEHN N3 O-CPeHnNeHanammHa u
0-aMmunHodpeHona.

Tema 23. [lna3o- U a30COegUHEHNs

JrasoTmpoBaHue apoMaTnyecknx aMmHoB (peakums ['pucca). DNeKTpoHHOE CTPOEHNE, KaTUOH ANa30oHNS, Kak
9NeKTPOodMNbHLINA peareHT. B3anmonpespaleHms pasnmyHbix oopM amasocoeanHeHnii. Peakunm conein onasoHums,
npoTekallwue ¢ BbloeNeHNeM asoTta, 1 UX UCMOMb30BaHNE AN NOy4eHUs OYHKLUMOHANbHbBIX MPOU3BOAHbBIX
apoMaTuyeckmx coeanHeHui (peakunm 3aHameliepa, HecmesiHosa). Peakuun coneid auasoHus, npotekaowme 6e3s
BblOeneHns asoTa. A3ocoyeTaHne: anaso- 1 a3ococTaBnsowme, 3aBUCMOCTb YCNOBWIA NPOBEAEHMS a30C0o4eTaHns OT
npvpobl a3ococTasnsowen. CUHTES, aNEKTPOHHOE CTPOEHMWE U CTPYKTYPHbIE OCOBEHHOCTM a30KpacuTenei.
MeTnnopaHx 1 KOHro KpacHbli, Kak NpeacTaBUTENN KpacuTenem, UCNonb3yemMbiX B KA4eCTBE MHOMKATOPOB.
BoccraHoBneHue conen anasoHns 1 a3ocoenvHeHui. icnonb3oBaHme aTMxX peakunii Ans CMHTe3a NPon3BO4HbIX
rmapasvHa 1 ammHoB. Conv onasoHUs Kak peareHTbl apunupoBaHng apoMaTnyeckmx coeamHeHunin. [lnazocoeamHeHns
XMPHOro psga: onasomeTaH, AnasoykCycHbil agomp. CUHTE3bI HA X OCHOBE.

Tema 24. OcCHOBHble UICTOYHUKU MHDOPMaLIUM MO OpraHUYeCcCKon Xummm

OCHOBHbIE NCTOYHUKM I/IH(*)OpMaLI,I/II/I no opraqueCKon XM (y‘-leﬁHI/lKI/l, cnpaBoOYHUKK, CTATbWU, 0630pbl,
NHTEPHET-UCTOYHUKWN, 6asbl ,El,aHHbIX)

Mounck MeToAMKM MONMyYeHUs OPraHNYecKoro BewecTsa (Mo NUTepaTypHbIM UCTOYHIKAM, MHTEPHET-Pecypcam).
ObcyxaeHne METOOUK NUTEPATYPHOro cuHTe3a. CocTaBneHre nnaHa CUHTe3a OPraHN4YeCKoro COeANHEHNSI.

Tema 25. NoToKkOBasi KOHTPOJIbHas paboTa nNo Teme "AMUHbI U AnasocoeguHeHns"

Knaccudomkauus, HomeHknaTtypa. Metoabl Nofy4YeHnsl, OCHOBaHHbIE HA peakumax HYKNeoduIbHOro 3aMelleHns B
ranoreH- n rmapokCUNPON3BOOHbIX YrNEeBOAOPOAOB; peakumsix BOCCTaHOBNEHUS HATPOCOEANHEHUI (TMapUpoBaHue
HUTpoBeH30na B KUCNOW 1 WeNoYHOM cpeaax), a3oTcoaepXallmx Npon3BoAHbIX KAPOOHMIbHBIX COeANHEHWIA 1
KapbOHOBbIX KACNOT; NeperpynnupoBok amnaos (FodmaH), ruapasmaos (Kypuuyc, LmMnat), kapboHOBLIX KMCAOT U
OKCMMOB (BekmMaH). - OneKTpPoHHOE 1N MPOCTPAHCTBEHHOE CTPOEHNE aMMHOTPYMNbl. - XuMmnyeckme ceoictea. OCHOBHOCTb
N KMCNOTHOCTb @MUHOB, BAMSHWE NPUPOObl 3aMecTuTens (ankuibHbIX, apuibHbIX) HA KUCNOTHO-OCHOBHbIE CBOMCTBA
amMvHoB. BaaumopencTteme ¢ anekTpohuibHbIMU peareHTaMn: ankunuposaHne, oKCmankunmpoBaHue, aumnmpoBaHue.
PeakLmun ¢ a30TUCTON KUCNOTOR: pasnnyns B XMMNUYECKOM NOBEOEHUM NEPBUYHbBIX, BTOPUYHBIX U TPETUYHBIX aMUHOB, a
Takxe anudaTnyeckux n apoMaTnyeckux aMmMHoOB.

Tema 26. OnTuyeckasi M3omepus

AnndpaTnyeckne okcmkmncnoTel. Knaccndukauus, naoMmepusi, HomeHknatypa. Metomobl CUHTE3a OKCUKUCIIOT, 1X oblwue u
cneumnduyeckme cBomnCTBa.

JTakTnabl v NAKTOHBLI. I"Ipmpop,Hue OKCUKHMCNOTbI: rNMnkoieBas, MoOno4Has, 5|6nqua;|, BWHHasA, NMMOHHa4A, MMHOANbHas.

XunpanbHOCTb MONEKYN U ONThYeckas n3oMepus. XmpanbHblil (aCMMeTpryeckuin) atom yrnepoga. Ontnyeckas
n3omepms B pagy okcrkmcnot. MNpoekumnoHHble coopmynbl Puwepa n HolomeHa. SHaHTUOMepbI, pauemarh,
mactepeomepsbl, Me30gopMbl. PasaneneHre pauemMaroB Ha ONTUYECKME aHTUNOALI. ABCONOTHAS U OTHOCUTENbHAS
KOHpurypauus.

BanbaeHoBckoe obpalleHne n coxpaHeHne KoHdurypaumu. MoHsSTE O TPEO- 1 3PUTPOM3IOMEPAX.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHnuua 11 ua 20. Bl YHH
skt

AR 5 AN LM O



Mporpamma aucumnnuHbl "OpraHnyeckas xumus"; 04.05.01 "dyHaameHTanbHas 1 nprvknagHas xmmus".

AcummeTpuyeckun cnHtes. Homenknatypa Kana, MHronbaa, Mpenora.
OnTtuyeckas nsomepus B psaay anneHos, CNMpaHoB, audeHuna, uMKnogaHos

Tema 27. BudyHKUMOHaNbHbIe coeauHEeHUSA. TMapoKcu-, anbaernao- u KeToOKUCNoThbl

HomeHknatypa u knaccudoukaumsi. Anudpatudeckne ruapokcrkucnotel. Obwmue MeToabl CUHTE3a, OCHOBAHHBIE Ha
CBOWCTBax HemnpenenbHbIX, ranoreH-, KeTo- 1 aMMHOKapOOHOBBIX U AMKAPBOHOBBIX KMCIIOT, MHOrOaTOMHbIX CMIUPTOB,
rmapokcmanbaernioB U rmapoKCUHUTPUNoB. CUHTE3 B-rmapOKCUKMUCIOT No peakumn Pedpopmatckoro. MpuponaHbie
WCTOYHVKU 1 BaXHENWMe NpeacTaBnTeny rmapokKCMKnCnoT. vkonesas, MonoyHas, s6noyHas, BUHHas!, NMMOHHas!
K1CnoTbl. XuMnyeckme cBOMCTBa. Peakuun gernaparauum n 3aBMCUMOCTb Pe3ynbTarta OT B3aMHOI0 PacnonoXeHus
KapOOKCUNBbHOM W FAPOKCUNBHON rpynn. ApoMaTnyeckme rmapoKCUKUCNOThI: MONyYeHne KapboKkCUnMpoBaHMeM
peHonsiToB 1 HadpTonaToB no Konbbe-lUmnaTty. MonyyeHne npocThIX 1 CNOXHBIX 3OMPOB, PeakLuy a30Co4eTaHus.
CanuuunoBas KMCnoTa, acrnvpwviH, canon

HoMmeHknatypa 1 knaccudoukauusi.

B-Anboerngo- v B-keToKMCnoThl, cneundmrka nx cBoncTs. MNonydyeHrne cnoxHbix acompos no peakumm Knsansexa.
ALeToyKCyCHbI agoup, ero C-H-kncnoTHOCTb 1 TayToMepusi, o6pas3oBaHme MeTanIMyeckmx NpomM3BoaHbIX, MX CTPOEHME,
[BOVICTBEHHAs peakLMoHHas CnocoBHOCTb M NCMONb30BaHNEe B CUHTE3E KETOHOB M KapOOHOBbLIX KMCIIOT.

Tema 28. Yrnesoabl

Knaccudpmkaums, ctpoeHune, HomeHknatypa. Metonbl CMHTE3a OKCMOKCO-COEAMHEHNI Pa3NnyHbIX TUMOB. [NMKONEBbIA 1
rMULEPUHOBBIN anbiernapl; omokcuaueToH. OnTuyeckas n3omepus ruLepuHoBoro anbaernna. Obwme n ocobble
CBOWCTBA OKCMOKCOCOEeAMHEHWA. OKCOo-LuknonbHas Taytomepus. Nonyauetanu oypaHo3HOro 1 NMpaHo3Horo Tmna.
TeTpoabl. [1eHTo3bl. ['eKcoabl.

MoHocaxapwvapl. [eHeTndeckuii psia caxapos, anbao3bl Y KETO3bI, NMEHTO3bl M FEKCO3bl, B3aVMHbIE MEPEX0bl MEXAY
HMU. Mepexoibl MOHO3 OT BbICWNX K HA3WUM 1 obpaTtHo. Oblime 1 cneunguyeckre CBOMCTBa anbLo3 U KeT03, MEeHTO3
1 rekcoa. OTkpbITble popmbl Puwepa v umnknudeckue Konnu-TonneHca, nx rpagouyeckoe nsobpaxeHve no duwepy u
Xeyopcy. OkcounknonbHas TayToMepust caxapoB 1 SIBeHe MyTapoTaummn: ¢oypaHo3bl 1 NpaHoabl. [Mnko3naHbIi
rMOPOKCUI U MUKO3WHAS CBSA3b; aHOMEPb! 1 aHOMEPHbI 3pdEKT. ArfIMKOHbI. SNMMeEpb 1 anNMMepusauus.
YcTaHOBNEHUe CTPOEHUS 1 KOHdUrypauum MoHo3. OTaenbHble NpeacTaBuTen MOHO3 - fe3okcuprnbosa, prnboaa,
apabuHo3a, Kcunoaa, rioko3a, MaHHo3a, ranaktosa, pykTosa. Buapl 6poxeHust caxapos.

Oucaxapnabl. Knaccmugoukaums: HeBocCcTaHaBnmBaowme (Tperanosa, caxaposa) 1 BocctaHasnmearowme (ManbTosa,
uennobrosa, naktosa) 61o3bl. [JokasatenbCTBO UX CTPOEHUS, TUMbI CBA3E MOHOCaxapuaHbix octaTkos. IHBepcus
caxapo3sbl. Obwme 1 cneundomyeckme ceoincTea 61os.

|_|OﬂVlcaX3.pI/I,EI,bI. [MeHTO3aHbI (FeMI/ILI,eJ'IﬂIOﬂO3a), reKCco3aHbl (KanMaﬂ, FMNKOreH, uenmonoaa), NX CTPOEHME N CBOWCTBA.
I'IyT|/| paunoHanbHOro NcnoJsib30BaHMSA nonncaxapmnaos. LlennionosHas NPOMBIWNEHHOCTb N XMMUA KNeTHaTKn.
MCKYCCTBGHHOG BOJIOKHO

Tema 29. AMMHOKUCIOTbI U 6enku

HomeHrknatypa u knaccudgoukaumsi. CTpyKTypHbIE TWMbl MPUPOLHbBIX A-aMUHOKUCIOT, CTEPEOXUMUS 1 KOHCPUTYpaLIMOHHbIE
psiobl. CMHTE3bl M3 KapOOHWNbHBIX COeAVHEHW Yepes LnaHrapviHbl; U3 MaroHOBOMO, aleToyKCYCHOro U1
HWTPOYKCYCHOI0o 3PUPOB; ranoreH- 1 KeTokapboHOBbIX KMCIOT. MeToAbl CUHTEe3a B-aMUHOKMCNOT, OCHOBaHHbIE Ha
peakuusx HenpenenbHbiX U AnkapboHOBbIX KMCNOT. KNCNOTHO-OCHOBHbBIE CBOMCTBA aMUHOKUCIOT U 3aBUCMMOCTb 1X
cTpoeHust ot pH cpenbl. Vi3oanekTpuyeckas To4ka. ObpasoBaHne NPou3BoAHbIX MO KapBOKCUbHOM 1 aMUHOrpynne,
6eTavHbl. B3anmopaeincTeme ¢ a3oTUCTON KMcnoToi. MpeBpalueHus, npoTekatowme npyu HarpeBaHnuyM aMMHOKICIIOT, 1
3aBMICUMMOCTb VX PE3YNbTATOB OT B3aUMHOI0 PACMONOXEHUs ABYX (OYHKLMOHaMbHbLIX rpynm. MNpeacTaBneHve o
nenTuOHOM cuHTe3e. KanponakTam 1 ero TeXHN4Yeckoe 3HadeHre. AHTpaHnNIoBas U N-aMnMHOBEeH30MHas! KUCNOTbI:
METO[bl MOMYYEHNs, CBOWCTBA W MYyTW UCMONb30BaHNs!

CocTas 6eJ'IKOB, MX oM3nyeckme n xmMmmn4eckmne 0006eHHOCTI/I, TUNNYHble peakunn. MNenTnabl. FeomeTpMﬂ nenTuaHom
CBA3N. Fm,uponma 6enkos. rlpI/IHLI,VII'IbI yCTaHOBNEeHNA KOHLEBbIX rpynn 1 nocnenosare/ibHOCTU aMUHOKUCTOTHbIX
(pparmMeHTOoB,; CTyrIeH‘-IaTbII7| rmaoponns. rlpI/IHLI,I/II'IbI CTPYKTYPHOro HanpaBNleHHOro CMHTe3a nonuMNenTUOHONM Lenu; 3awmra
aMmHorpynnbl, akTuBnposaHmne Kap60KCI/IJ'Ia, yoaneHue 3allnTHbIX rpynmn. BTOpVI'-IHaﬂ N TpeTndHas CTPpyKTypa 6enkoB.
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Tema 30. ApomaTnyeckue rerepouuknnyeckue coeamHeHus
Knaccudomkaums retepoumnknmyecknx CoeanHeHnin n nx HoMeHknarypa.

MATUYNEHHbIE reTePOLMKIIbI C OOHVM reTepoaToMoM: doypaH, TMogeH, Nuppon. MeToabl CMHTE3a U MX
B3ammMonpespalueHus (KOpbes). 3aBUCUMOCTb CTEMEHU apOMaTUYHOCTM OT NMPUPOAbLI reTepoaTomMa 1 ee BAMsIH1E Ha
0COBEeHHOCTY B3aMMOLECTBIS reTepoLuukna ¢ anektpodpunamv. CpaBHUTENbHAS XapakTepuCTKa XMMUYECKMX CBOVCTB
oypaHa, TuogpeHa, nuppona u 6eHsona. Peakumm ruapmpoBaHuns n okucnenusi. @ypgoypon n TuodpeH-2-anbaerna,
nupocnuaesas kucnota. KucnoTHele CBOMCTBA Nppona 1 ux ucnonb3oBaHue B cuHTede. KoHaeHcaums nuppona ¢
goopManbaernoM n MypaBbWHOW KCNoTol. Muppon-2-anbaerna v ero npespatieHne B nopdprH. MupponbHbli LKk Kak
CTPYKTYPHbIi oparMeHT xnopodounna u remornobvHa. MiHoon u ero npomasogHble. MeTobl NOCTPOEHUS UHAONBHOIO
anpa, OCHOBaHHbIE HA UCMONb30BAHUM apoMaTUYEeCKX aMUHOB U apunruapasoHoB (peakums duwepa). XuMmyeckue
CBOVCTBA MHAONA Kak aHanora nuppona. CUHTE3 BaXXHEWWNX Npon3BoaHbIX. [pencTaBneHns o NpupoaHbIX
COEOUHEHNSX UHOOMBHOTO Psaa, MHAUFO. MOoHATUE O UHAUTONIHBLIX KpaCcUTEnNsiX 1 KyBOBOM KpaweHum.

LlecTn4neHHble reTepoumkibl C O4HUM retepoatoMoM. MNMupuanH n ero romonorn. HomeHknatypa n nsomepus
NPON3BOAHbIX. APOMATUYHOCTb U OCHOBHOCTb MUPUANHOBOIO LUukna. MNpossneHne HykneounbHbIX CBONCTB: peakumn ¢
anekTpocpmnamu no atomy asota u obpasosaHve N-okucu. OTHOWEHUE MUPUAMHA U EFO FOMOIOIOB K OKUCTIUTENSIM.
MopvipoBaHue NUPUAMHOBOrO sapa. BnusiHwe retepoatomMa Ha peakumMoHHY0 CNOCOBHOCTb MUPUAMHOBOIO LIMKIA B
LIeNIOM, U €ro OTAENbHbIX MNONOXEHUIA. AHANOrMs B XMMUYECKMX CBOMCTBAX NUpuanHa n HATpobeHaona. Peakunu
SNEKTPOMILHOIO 3aMelleHns B 54p0 nupuanHa u ero N-okucun. Peakumm HykneogmnbHOro 3amelleHns sBoaopoaa
(peakums YnumbabuHa) n aToMOB ranoreHa. TaytoMepusi rnapoKcunupuanHos. Conv NUPUANHNSA, paclienneHne
NMPUAMHOBOrO LMKNA.

XVHONMUH U ero npocTeime Npona3eoiHble. MeToAbl NOCTPOEHMSI XMHOIMHOBOTO SiApa, OCHOBAHHbIE Ha peakumsx
aHUNMHA C FULEPU?HOM 1 KapBOHUNBHBIMU coeanHeHusMn (cuHTesbl Ckpayna n OebHepa-Munnepa). Okncnexue
XUHOMMHA. CXOACTBO U Pasnmyne XMMUYECKMX CBOMCTB NUPUAMHA 1 XMHONMHA. V3oxnHonuH. MNpeacTaenexHne o
NPUPOLAHBIX COEANHEHNSIX, NEKAPCTBEHHBIX CPEACTBAX U KPACUTENSX - NPOVN3BOLHbIX MUPUAMHA.

LlecTnuneHHble a30TUCTbIE rETEPOLMKIILI C ABYMS reTepoatomamu. MuprmuamH. Crnocobbl NOCTPOEHNS
NMPVMUAVHOBOrO S4Pa, OCHOBAHHbIE HA B3AVMOLENCTBUM MOYEBVHBI U €€ MPOU3BOLHBIX C MANOHOBBIM 3COUPOM,
agppamn a-anbaerngo- u B-ketokucnot. CXoACTBO M pa3nnume XMMUYECKMX CBOMCTB MUPUAMHA U NMMPUMALUHA.

5. MepeueHb yue6HO-MeTOANYECKOro o6ecneyeHuss Ojisi cCaMoCcTosiTeNlbHOW paboTbl 06yyaroLLMXcs no
AucuuvnamHe (Moaynto)

CamocTosiTenbHas pabota 0by4arolyxcs BbIMNOMHAETCS MO 3a0aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeLCcTBEHHOro y4actus. CamocTosiTenbHas pabota noapasnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTENbHYI0 paboTy. CamocTosTenbHas paboTta obyyatowmxcs
BK/OYAET Kak MOMHOCTbIO CAMOCTOSITENbHOE OCBOEHME OTLEMNbHBIX TEM (Pa3fenos) AUCLUMUNANUHBI, Tak 1 NpopaboTky Tem
(pa3gpenos), ocBaMBaEMbIX BO BPEMS ayanTopHOl paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0ByyatoWwmnecs YnutaroT u
KOHCMEKTUPYIOT y4eOHYI0, Hay4HYHO 1 CMIPABOYHYIO NMTEPATYPY, BbINONHAT 3a4aHUs, HANpPaBieHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLMMIUHE.
OpraHuzauusi caMocTosTeNnbHOM paboTbl 0ByHaIOWUXCS PernaMeHTMpyeTCsl HOPMATUBHBIMU LOKYMEHTaMU,
y4ebHO-MeTOANYECKON NUTEPaTypPOii N 3NEKTPOHHBIMM 0Bpa3oBaTENbHBIMU PEeCcypcamm, BKIOYAS:

MopsiLoK opraHn3aumm 1 ocyleCcTBAEHNS 06pa30BaTeNbHON AeSATENbHOCTM MO 06pa3oBaTENbHBIM MPOrPamMMam BbICLIETO
06pasoBaHus - nporpammam bakanaspuara, nporpaMmmam crieumaniTeTa, nporpammam MarmcTpatypbl (YyTBEpPXOeH
npukasom MuHucTepcTaa obpasosaHus 1 Hayku Poccuiickoi depepaunm o1 5 anpens 2017 roga Ne301)

MNMucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin ®enepauum No14-55-996uH/15 ot 27 Hosibps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON paboTbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBeaeHMNA"

YcTaB ¢heaepanbHoro rocyjapCTBEHHOr0 aBTOHOMHOrO 06pasoBaTenbHOro yupexaeHus "KasaHckuii (Mpreonxckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTPEHHero pacrnopsiaka goeepanbHOro rocy1apcTBeHHOr0 aBTOHOMHOMO 06pasoBaTebHOr0 y4pexaeHns
BbICLLEro npodpeccuoHanbHoro obpasoeaHus "KasaHckuii (Mpueonxckuii) doeagepanbHbllii yHUBEpPCUTET"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonkcKoro) doeaepansHOro yHmBepcuteTa

6. DOHA, OLEHOYHbIX CPeACcTB MO AUCUUNIUHe (MOOYNI0)

®DOHLI OLIEHOYHbIX CPEACTB M0 AUCUMUNIUHE (MOOYI0) BKIOYAET OLEHOYHbIE MaTepuanbl, HanpaBneHHbIE Ha MPOBEPKY
OCBOEHUS KOMMETEHUMIA, B TOM YUCTE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHBIX CPELCTB BK/THOYAET OLEHOYHbIE
CPELCTBA TEKYLEro KOHTPOS 1 OLEHOYHbIE CPENCTBA NMPOMEXYTO4HOM aTTecTaumm.

B cboHAe OLEHOYHBIX CPEACTB COAEPXUTCS cnemytowas HopMaums:

- COOTBETCTBME KOMMETEHLUIA NNaHMPYEMbIM pe3dynbTatamM 06y4eHus o SUCLUMNIMHE (MOLYNio);
- KpUTEPUM OLIEHNBAHNS COPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLIEHKYM MO ANCUUMNAVHE (MOZYIO);
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- OnncaHne nopsnka npMMeHeHund 1 npouenypbl OLeHBaHUA 014 KaX40ro oueHo4YHOro cpenctea,
- Kputepum oueHnBaHmnAa onga KkaXxanoro oueHo4YHoro cpencTea,

- coaepxaHume oueHO4YHbIX CpencTBs, BKIKOYas TpeéoBava, npegbsasnsaeMble K OEencTBuAM o6y'-|a|ou4v|xcq,
OEMOHCTPUMPYEMbIM pe3yibTataM, 3adaHns pa3/indHbIX TUMOB.

DOH[ OLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoauTcs B MpunoxeHun 1 kK nporpamme AUCLMUNAUHBI (MOLYNO).

7. NMepeuyeHb nuTepatypbl, HEO6X0AMMON AJ1i OCBOEHUSI AUCLMIINHDBI (MOLYNS)
OcBoeHre aucumMnnnHbl (MoLyns) npeanonaraeT U3y4eHne OCHOBHON 1 OOMONHUTENbHOM y4ebHOM nuTepaTypbl.
NuTepaTypa MoXeT ObiTb LOCTYMHa 0byYaloWwmnMcst B OAHOM 13 ABYX BApMaHToB (Mnbo B 0060MX N3 HUX):

- B 9NIEKTPOHHOM BUE - YEPES 3NEKTPOHHbIE BUBNNOTEYHBIE CUCTEMBI HA OCHOBAHMMW 3aKkNtoueHHbIX KDY norosopos ¢
npaeoobnanatensmu;

- B NeyaTHoM Buae - B HayyHoih 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNbckum bruneTam B COOTBETCTBUM C NMpaBunamy nonb3osaHust HayyHol 6GnbnnoTekoii.

OnNeKTPOHHbIE N30aHUS BOCTYMHbI LUCTAHLUMOHHO 13 MoB0I TOUKM NpW BBEAEHNM 00yHaIOLWMMCS CBOETO NOMMHA 1 NMaponst
OT NNYHOTO KabvHeTa B cMcTeMe "ONEeKTPOHHbIA yHuBEpPCUTET". MpU MCNONb30BaHMM NeYaTHbIX U3LaHWA BONNOTEYHBIN
POHL [OMKEH BblTh YKOMMNEKTOBAH MM 13 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3emnngapa) Kaxaoro U3 n3gaHuii OCHOBHOW nuTepartypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nuTepaTypbl Ha Kaxaoro obyyaioulerocs 13 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMMIINHY.

MepeyeHb OCHOBHOW U [OOMNONHUTENBHON y4eBHON NTepaTtypbl, HEOOXOAUMON O/ OCBOEHUS AUCLMMNAMHBI (MOayns),
HaxoamuTcs B MpunoxeHun 2 K paboyel nporpamMmme AUCUMNAMHBL. OH NOANEXUT OOHOBNEHMWIO NPY U3MEHEHUW YCIOBUIA
noroeopos K®Y ¢ npasoobnagatensiMu snekTPOHHbIX U3OaHWA U NPU N3MEHEeHM KOMNIeKToBaHUsa ooHa0B Hay4Hoi
onbnuotekn KPY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TEIEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT"', Heo6X0AUMbIX ANs
OCBOEHUS1 AUCLMMNIIMHBI (MOaYIIs)

Bukunenuns - http:/ru.wikipedia.org/wiki/Opranunyeckas_xmmms

OpraHnyeckas xumms - http://www.orgchemlab.com/

Xumuk - http://www.xumuk.ru/encyklopedia/2/3125.html

xumuns - http://cnit.ssau.ru/organics/chemi/index.htm

OnekTpoHHble 6ubnuotekn MIY - http://www.chem.msu.ru/rus/teaching/org.htmi

9. Metoonueckue ykasaHus onsi o6yyaroLLMXCs NO OCBOEHUIO AUCLMIMIIMHBI (MOayNs)
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Bup pabot MeTtoaunyeckue pekomeHaauum

nekumun OCHOBHOIN TEOPETUYECKUI MaTepuan npenMeTa faeTcs B Yachl IEKLMOHHBIX 3aHATUIA. Ha nekumsax
npenogasarefib CUCTEMATMYECKN 1 NOCNEenoBaTeIbHO packpbiBaeT cogepXaHme Hay4yHon
OUCUMMNUHBI, BBOAMT B KPYr HAYy4YHbIX MHTEPECOB, CTABUT BOMNPOCHI ANs uccnenosaHus. Henobss
OrpaHNYNTbLCA PErynsipHbIM NOCeLEeHNEM TONTbKO NEKUNIA, Tak Kak LEeHTP TAXECTU B YCBOEHUN 3HAHUI,
B DOPMMPOBAHMMN YMEHWNIA 1 HABLIKOB NIEXUT B Nocnenytowein camoctositenoHol pabote. CTyLeHTb
IONXHbl MOCTOSIHHO FOTOBUTBLCS K NEeKUMsiM. B aToit pabote MoryT noMo4b y4ebHUKN, CAMCOK KOTOPbIX
npenogasaTenb Ha3blBaeT HA NEPBbIX 3aHATUSAX. [TOMMMO pekoMeHayeMon nuTepaTtypbl, NeKTop AaeT
nporpamMmmy OUCLUMNNHbLI, B KOTOPOW M3NOXEHbI OCHOBHbIE pasaersibl 1 BOMPOCh! ANs KOHTPONA
3HaHUN.

Jlekums 3aknanblBaeT OCHOBbI HAY4YHbIX 3HAHUIA, 3HAKOMUT C OCHOBHbIMU COBPEMEHHbLIMM
Hay4YHO-TEOPETUYECKMMUN NONOXEHNSMU, C METOOONONMEN AAaHHOM Haykn. Ha nekumm ocyuwecTensercs
oblweHne CTyaeHYecKon ayanTopun ¢ BbICOKOKBaNMGULMPOBAHHBIMK NEKTOPaMU, YYEHbIMU,
negaroramu, crneumaniuctamv B onpeneneHHon otpacnum Hayku. Jlekums Bbl3biBaeT SMOLIMOHANbHbIN
OTKNWK Cnylwatenei, pasBnBaeT UHTepec 1 NoboBb K Byaywel npodgeccun. JlekTop ncrnonbayeT Ha
NEeKLMSIX He TONbKO MaTepman y4ebHNKOB, HO 1 MPUBNEKAET MHOMO LOMNONHUTENbHbBIX CBEOEHUIA,
N3N0XEHHbIX B HAay4HbIX paboTax (MOHOrpagousix Unmn cTaTbsix) UM B ero Co6CTBEHHbIX
nccnenosatenbckunx Tpyaax. CTyoeHT He B COCTOSIHUM ry6oKO OCMbICNINTL BECb NPEeLCTaB/EHHbI B
nekumax Matepuan, He nocelas NeKUNOHHbIX 3aHATUIA. [109TOMY BaXXHO He NMponyckaTb nekuuu,
rOTOBUTLCS K HUM (3apaHee NocMOTPETb TEMY NIeKUUN, NoYnTaTb y4eOHUKN, OTMETUTL ONs cebs
KNtOYeBblE MOMEHTbI, COCTaBUTb BOMPOCHI NEKTOPY) U HANpPsiXXeHHO, akTMBHO paboTaTb B Te4eHne
Bcero y4ebHoro 3aHsTUs. CtapaiTechb He onasnblBatb HA NEKLMIO: B NEPBbIE MUHYTbI 3aHATUIA
obbaBnseTca Tema, nnaH nekumun. Ytobbl nerye 3anoOMHUTb U3naraemblii Matepuarn, HeobxoanMo ero
MOHSITb, pa30bpaTbCsl B CUCTEME HAyYHbIX MOHSTUIA, KOTOPYIO AaeT nektop. MyTn nanoxeHus nekumm
MOryT 6bITb pa3nmyHbiMK. VIHorOa npenonaeatenb BolbvpaeT UHOYKTUBHbIN NyTb, T.€. BHaYane
nanaraeT KOHKpeTHble pakTbl, 0606WaeT nx, packpbiBaeT CYWHOCTb NOHATMS, aeT ero
onpegnenexve. [pyroi Nyt 06pa3oBaHnNs NOHSATUIA - AeOyKTUBHbIMA: NEKTOP BHaYane onpenenset
Hay4Hoe MOHSITUE, a NOTOM AaeT 06 bSCHEHNS, MPUBOANT KOHKPETHBIN dhakTuyeckmnin matepuan. Ecnu
YNOBUTb NYTb U3NTIOXEHNS Matepuana, To CTaHOBUTCS Nerye NoHATb MbICIb NpenofasaTens v
NPOHUKHYTb B codepXxaHue nekumun. Obpalaite BHUMaHWe Ha onpeaeneHne noHATUiA.
PekomeHayeTcs Ang ux yCBOEHMS COCTaBNSATb rnoccapui (cnoeaps). Bo BpeMs cnywaHns nekumni
[ONXHa 6blTb NCUXONOrMyeckas yCTaHoBKA Ha 3aNOMUHAHUE OCHOBHbLIX nael nekumn. CnywaHune
NEeKUNIA - 3TO CNMOXHbIN MCUXONOrMYeCKNin NPOLLECC, B KOTOPbIV BOBNEeYeHa BCS IMYHOCTb
CNywaoLero: ero Co3HaHue, Bons, NamaTb, aMOLUMK. DTO HE NACCMBHOE COCTOSIHME YenoBeka, a
HanNpPOTUB, COCTOSIHNE aKTUBHOWN, HANPSXEHHON AeATeNIbHOCTH.

CnywaHwue y4ebHol nekuun - aTo HeobxoAMMoe, HO He OCTAaTOYHOE YCNIOBME CO3HATENbHOMO 1
MPOYHOro YCBOEHUS! 3HAHWIA. Jlekumnto HeobxoAMMOo 3anmcaThb - TONbKO Toraa Nekuns ctaHet
WCTOYHUKOM ONsi fanbHenweln camocToaTenbHon paboThl. KOHCNEeKTMpoBaHMe Nekuun - 3To CNOXHoe
neno, Tpebyiolee ymMeHuii 1 onbiTa. HekoTopble cTapatoTcs 3anucaTtb NekLmMio NOIHOCTbIO, CMIOBO B
CNOBO, HE BOYMbIBASACb B COAEPXaHWe MaTepuana, onMpascb TO/IbKO Ha CBOKO namsaTb. CniowHas
3anncb BO3MOXHA TOMbKO B TOM Cllydae, ecnu npenogasarefib AMKTyeT NeKLUMOHHbIA Matepuan. Ho
OVKTOBKA oenaeT N3noxeHne o4HoobpasHbIM U YTOMUTENbHBLIM, 1 METOAMKA BbICWEN WKOSbl He
pekoMeHayeT Takoi cnocob nanoxeHns. CTpemneHne 3anucaTb NEKUMIO CNIOBO B CNOBO OTBNEKaeT
cnywartensi ot 060yMblBaHUS! NEKLMOHHOro MaTepuana. Hegapom cTyaeHTbl FOBOPSIT, YTO TPYAHO
COBMECTUTb 1 3anncb, 1 06ayMblBaHME.

Ecnu nekumto 3anmcbiBaTb 04EHb KOPOTKO, OTAEMbHBLIMY WTPUXaMK, TO 3annucu He MoryT BbiTb
mMatepuanom 4ns NoBTOpeHus. B nanuwHe KpaTkoit 3anmcy TpyaHo pasobpartbest yXXe HeKoTopoe
BpeMsi cnycTs. [1ns 3anvcy Bo3bMuTe 00LWy0 TeTpalb 1 COenainTe nons ons pasnnyHbliX 3aMeTok BO
BPEMS 3anncu: HanpuMep, 3Hak BOCKNNLAaHUS (0TMeTKa 0cob0 BaXXHbIX MOMEHTOB), 3HaK Bonpoca
(4TO-TO HE NOHSANM U K AAaHHOMY MONOXEHUIO HAO0 BEPHYTLCH).

AEKTPOHHBH
CrpaHunua 15 ns 20. Il YHHUBEPCHTET
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Mporpamma aucumnnuHbl "OpraHnyeckas xumus"; 04.05.01 "dyHaameHTanbHas 1 nprvknagHas xmmus".

Bup pabot MeTtoaunyeckue pekomeHaauum

npakTndyeckue | MpakTnyeckas pabota NPoOBOASTCS NOCNE NEKLUWIA, U HOCAT pasbscHsaowMiA, obobwatownii n

3aHsTNA 3aKpennsiowmin xapaktep. B xone npaktudecknx paboT cTyAeHTbl BOCMPVHUMAIOT U OCMbICIUBAIOT
HOBbIV y4ebHbIn MaTepman. MNpakTudeckne 3aHATUS HOCAT CUCTEMATUYECKUI XapaKTep, PErynsipHo
cnepys 3a Kaxnoun nekumern unv ApyMs-Tpems nekumsmu. Mpaktndeckue paboTbl BbINONHSAIOTCS
cornacHo rpadpvky y4ebHoro npotecca u caMocTosTenbHoM paboTel CTYNEHTOB MO AUCUMMNIVHAM.
Mpwn aToM cobnoaaeTcst NPUHLMN MHAMBUAYANBHOO BbINONHEHWs! paboT. Kaxablii CTyAeHT BeaeT
paboyyto TeTpalb, OPOPMIEHNE KOTOPOW AONXKHO OTBEYaTh TPeHOBaHNAM, OCHOBHbIE N3 KOTOPbIX
cnepylowye: - Ha TUTYNIbHOM NICTE YKa3biBAOT NPEAMET, Kype, rpynmny, Noarpynny, qoamMmunimio, UM,
OTYECTBO CTYAEHTA; Kaxaylo paboTy HyMEpPYIOT B COOTBETCTBUM C METOANYECKMMU yKa3aHNsMU,
yKasblBalOT AaTy BbIMNOMHEHNS paboThl; - MONHOCTBIO 3aMMChIBalOT Ha3BaHue paboTol, LeNb U NPUHLMM
MEeTOAa, KPaTKo XapaKTepu3ytoT XOL SKCrneprMeHTa 1 06 bekT NCCNeaoBaHns; - Npu HeobXoAUMOCTY
MPUBOAST PUCYHOK YCTaHOBKW; Pe3yNbTaThl OMNbITOB OUKCUPYIOT B BULE PUCYHKOB C 00513aTeNbHBIMU
MOAMUCSIMU K HVM, a TakXe TabnuLibl UK OMNMChIBAKOT CIOBECHO (XapakTep ocpopMieHnst paboThi
00bI4HO yKa3aH B METOAMYECKUX yKa3aHNsIX K CaMOCTOSITENbHBIM paboTaM); - B KOHLE Kax Lo paboThi
LenatoT BbIBOL WU 3aK/OYEHNE, KOTopble 06CYX4aTCs Npy NoaABEAEHNM UTOTOB 3aHsATUS. Bee
nepBuYHblE 3anncy Heobxo4MMO Aenatb B TeTpaam no Xomy akcnepumeHTa. MNpoeeneHune
npakTuyeckmx paboT BknouaeT B cebs cnenyowme aTanbl: - NOCTAaHOBKY TEMbI 3aHSITUIA 1
onpeneneHve 3anay nabopatopHO-NpakTU4Yeckoin paboTbl; - onpeneneHve nopsiaka
nabopaTopHO-NPaKTN4YeCKoin paboTbl UK OTAENbHbIX €€ 3TanoB; - HeNOCPEeACTBEHHOE BbIMOMHEHNE
npakTnyeckol paboTbl CTyAeHTaMM1 1 KOHTPOSb 33 XO40M 3aHSATWIA U COBNIOAEHNEM TEXHUKM
6e30nacHoOCTY; - NOABEAEHVE UTOrOB NPaKTUYECKON paboTbl U (DOPMYNMPOBAHNE OCHOBHbIX
BbIBOAOB.

nabopatopHbie| JTabopaTopHast paboTa - 9T0 NPoBEAEeHNe CTYAeHTaMM1 MO 3a4aHU0 npernoaasaTens unm no

paboTbl WHCTPYKLUW OMNbITOB C UCMNOMb30BaHWEM NPMBOPOB, NPUMEHEHNEM UHCTPYMEHTOB W APYruX
TEXHUYECKMX NPUCNOCOBNEHUIA, T.€. 3TO U3YYEHNE KaKMX-NNBO 0B BEKTOB, SIBNEHWIA C NOMOLLbIO
cneumanbHoro o6opynoBaHus.
B xone nabopatopHbix paboT CTyLeHTbl BOCMPVHMMAIOT U OCMBICTIMBAOT HOBbI y4ebHbI Matepuan.
MpakTnyeckue 3aHATNS HOCAT CUCTEMATMYECKUIA xapakTep, PerynsipHo cnenys 3a Kaxaoun nekumen
UKW OBYMS-Tpems nekumsiMu. llabopaTopHele paboThbl BbINMONHAOTCS COrNacHoO rpadouky y4ebHoro
npoLecca v caMocTosiTeNnbHOM paboTbl CTYAEHTOB MO aucuunnnHam. Mpy aTom cobnogaeTcs
MPUHLMM MHOMBMAYaNbHOrO BbiNoNHeHNs paboT. Kax bl cTyaeHT BeaeT pabouyyto Tetpanb,
ochopMIIEHME KOTOPOW JONMXKHO 0TBEYaTh TPEBOBaHMSAM, OCHOBHbIE U3 KOTOPbIX Cieaytowme:
- Ha TUTYNIbHOM NUCTE yKasblBatoT NPenMeT, Kypc, rpynny, noarpynny, doamuinio, UMs, oT4eCTBO
CTYAEHTAa; Kaxylo paboTy HyMepyloT B COOTBETCTBUM C METOAMNYECKMY yKasaHMsIMU, yKasblBatoT
LAty BbINONHEeHWs paboTh;
- NONTHOCTbIO 3anncbiBalOT Ha3BaHME pa6OTbI, uenb 1 npuHUMn Metona, KpaTtko XxapakTtepusytoT Xon
aKCnepuMeHTa n 00bekT nccnenoBaHms,
- Npu HeobXOOUMOCTM NPUBOAST PUCYHOK YCTAHOBKM; PE3YNbTaThl OMbITOB (OUKCUPYIOT B BULE
PUCYHKOB C oba3aTenbHbIMK noanncsMunm K HAM, a Takxe Ta6J'II/ILI,bI NN oNncbiBakOT CNOBECHO
(xapakTep odhopMneHns paboTbl 06bIYHO yKa3aH B METOOMNYECKMX YKA3AHUSX K CAMOCTOSITESIbHbIM
paboTam);
- B KOHUE K&)KJJ,OI?I pa60TbI oenaroT BblBOL UMK 3aKnio4YeHune, KoTopble OGCy)K,EI,a}OTCﬂ npun nogoseneHnn
NTOroB 3aHATUA.
Bce nepsunyHble 3anncu HeO6XO,ElVIMO Oenartb B TeTpanmn no xogy aKkcnepuMeHTa.
MpoBeaeHune nabopatopHbix paboT BKIOHaET B cebsi cneaytowme atanb:
- MOCTAHOBKY TEMbI 3aHSATWI 1 onpeneneHve 3anay nabopatopHoi paboThbl;
- onpeneneHue nopsaka nabopaTopHO-NPakTU4eCKo paboTbl NN OTAENbHbIX €€ 3TarnoB;
- HENOCPeACTBEHHOE BbINONHEeHMe nabopaTopHoi paboTbl CTyAEHTaMV 1 KOHTPO/b 33 XOA0M 3aHSATUIA
1 cobnoaeHneM TexHUKN 6e30nacHoCTY;
- nofBeLeHve UToros nabopatopHoi paboTbl 1 POPMYMPOBaHNE OCHOBHbIX BbIBOAOB.
|_|pl/l noaroToBke K naéopaTopHuM 3aHATUSAM HeOGXO,!J,VIMO 3apaHee n3yinTb Metogmnyeckume
pekoMeHoaunn no ero nposeneHuio. 06paTI/ITb BHMMaHMEe Ha LUeNnb 3aHATUA, HA OCHOBHbIE BOMPOCHI
ONA NoAroToBKM K 3aHATUIO, HA coaep>XaHne TeMbl 3aHATUA.
NabopaTtopHoe 3aHATUE NPOXOAUT B BULE Auanora - pa3bopa OCHOBHbIX BOMPOCOB TEMbI. Takxe
nabopaTopHOe 3aHSTE MOXET MPOXOAMTb B BUAE NOoKa3a Npe3eHTaumii, 4eMOHCTPATNBHOMO
matepuana (B 4aCTHOCTU nyiakaToBs, CnaiifoB), KOTopble ConpoBoxXaatoTcs becenov npernonasaTens
CO CTyAEeHTaMu.
K nabopatopHbiM paboTam CTyLEeHT AOMYCKAeTCs TOMbKO MOC/e MHCTPYKTaxa no TEXHWKE
6e3onacHocTn. MonoxeHns TeXHUKN 6e30MacHOCTU U3NOXEHbI B NHCTPYKUWNAX, KOTOPbIEe O0/MKHbI
HaxoaunTbCA Ha BUOHOM MeCTe B na6opaTop|/||/|.
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Mporpamma aucumnnuHbl "OpraHnyeckas xumus"; 04.05.01 "dyHaameHTanbHas 1 nprvknagHas xmmus".

Bup pabot MeTtoaunyeckue pekomeHaauum

CaMOCTOSA- CamocTosTenbHas pa60Ta npn N3y4eHn oUCUnNnInH BKNO4YaeT: - YHTeHne CTyaeHTamun

TenbHas peKOMeH,D,OBaHHOI7I nmtepartypbl 1 yCBOEHNE TEOPETUYECKOro Mmartepuana ancumnimHbl; - 3HaKOMCTBO

pa60Ta C MHTepHeT-I/ICTOLIHI/IKaMVI; - NOAroTOBKY K pas3/iMyHbiM oopMaM KOHTpONSA (TeCTbI, KOHTPOJIbHbIE
pa60TbI, KOﬂJ'IOKBVIyMbI); - MOArOTOBKY M HanucaHne pedpepartos; - BbINONHEHNE KOHTPOJbHbIX pa60T; -
NnoAroToBKy OTBETOB HA BOMPOCHI NO pPa3/In4HbIM TEMaM OUCUUNJINHDI B TOW nocneposaTenbHOCTH, B
Kakowm OHu npencrasnieHbl. I'InaHleOBaHme BpeMeHMN, HeobXx0AUMOro Ha n3ydeHne ancumnnimnH,
CTyaeHTaM Nnydile BCero oCywecTBnAaATb BeCb CEMECTP, NnpenycMmartpueas npn 3aToM perynsapHoe
NOBTOpPEHME MaTtepuana. I'Ipm N3y4eHnn oucunniinHbl cCHavdana HeobX0AMMO MO KaxXaon Teme
npo4ynTaTtb peKkoMeHOO0BaHHYIO nnuTepaTtypy n COCTaBUTb KpaTKVII7I KOHCMEKT OCHOBHbIX MONOXEHWUIA,
TePMUHOB, CBELEHNA, Tpe6y+om,v|x 3aroMMHaHNS N ABNSOWNXCA OCHOBOMONAararmLmMMn B 3TON TEME
Onsa oCBOEHMA nocnenyrwwmnx Tem Kypca. Ins pacwunpeHnd 3HaHnsa no ancumnnmHe pekoMeHaoyeTcs
Mcnonb3oBaTtb MHTepHeT-pecprbl; npoBOONTb NOUCKKU B Pa3/inyHbIX CUCTEMaAxX N NCMNOJIb30BaTb
matepuanbl CalToB, PEKOMEHOOBAHHbIX NpenoagasaresieM. I'Ip|/| noaroToBke K KOHTpOJ’IbHOI7I pa60Te
HeobxoOMMO npo4ynTaTtb COOTBETCTBYOWME CTPaHNLbl OCHOBHOIO yqe6H|/|Ka. XXenaTenbHo Takxe
YTEeHWe OOMONMHUTENBbHON nmteparypbl.

3a4eT u Ha ak3ameHe 1 3a4eTe onpeaensieTcs KA4ecTBo U 06 bEM YCBOEHHbIX CTyAeHTaMy 3HaHWIA,

9K3aMeH cnocobHOCTb kK 0606LeHMO, aHann3y, BOCNIPUATMIO MHCPOPMAaLIMK, NOCTAaHOBKM Lenu 1 BuIbopy nyTei
€e JOCTNXEeHWUA, a TakxXe yMeHune paGOTaTb C HOpPpMATUBHbIMK OOKYMEHTaMIN B paMKax ANCUnniInHbl.
OH MOXeT NpoBOAMTLCS B YCTHOW MW NUCbMEHHOM chopmax. PopMy NpoBedeHns onpegenset
kadpenpa. [MoaroToska K aK3aMeHy uUnm 3a4eTy - NpPoLecc MHAnBUAYyanbHbIA. TeM He MeHee,
CyWeCTBYIOT HEKOTOpPbIe nNpasunna, 3HaHUA KOTOPbIX MOTyT ObITb NMONE3HbI Ons Bcex. 3anorom
YCMELWHO caayn ak3aMeHa 1 3a4eTa sSBNsieTcs cuctematuyeckas pabora Hag y4ebHoM AUCUMnINHON
B TeueHue cemecTpa. [oaroToBKy XenaTenbHO BECTU, UCXOAs U3 TpeboBaHMi NporpaMMbl y4ebHoM
avcumnnuHel. LlenecoobpasHo nolwaroBoe 0CBOEHUE MaTepuana, BbiMofHEHWE Pa3nNyHbIX 3aAaHuii
no Mepe n3y4eHns CoOTBETCTBYHOLWMX coaepXaTenbHblX pa3anenos ouCuUmnMninHbl. EC}'II/I, FOTOBACH K
3K3aMeHy 1N 3a4eTy, Bbl UCMbITbIBAETE 3aTPYAHEHNS, 0BpalanTech 3a COBETOM K NpenonasaTtento,
TeM bonee 4To npun cucTemaTtnyeckon noaroTtoBke y Bac €CTb Takas BO3SMOXHOCTb. ["oToBSICH K
3K3aMeHy, /yylle BCEro co4etaTb NMoBTOPEHNE TEOPETUYECKMX BOMPOCOB C BbIMO/HEHNEM
npakTuyeckunx 3afaHuii. TpeboBaHUs K 3HAHWSAM CTYLEHTOB OnpeneneHbl heaepanbHbIM
rocynapcTBEHHbIM 06pa3oBaTenbHbIM CTaHAAPTOM U paboyeri NPorpaMMoii AUCUMNAMHDI. Lienb
3K3aMeHa - npoBepkKa n oueHKa YpoBHA NONy4YeHHbIX CTyAEHTOM cneunanbHbIX NO3HaHWI Mo yqe6H0|7|
aoncuunnnHe n CooTBeTCTBYOWNX UM ymeHvu7| N HaBblKOB, @ TakXe yMeHusa norn4eckum MblCnnTb,
apryMeHTUpoBaTh U3BpaHHyI0 Hay4HYO NMO3ULIMIO, pearmpoBaTtb Ha AOMOMHUTENbHbIE BOMPOCHI,
OPWMEHTMPOBATLCS B MaccrBe UHopMaunm, aedmHnumi n kateropuin. OueHke nognexar
NpPaBuIbHOCTb W FPaMOTHOCTb peyn CTyAeHTa, eCnn 3K3amMeH NPOBOAMTCS B YCTHOM PopMe, a Takxe
ero OOoCTuXeHnsa B Te4eHne ceMectpa. ,D,OI'IO)'IHI/ITGJ'IbHOVI LieNblo 3K3aMeHa ABNAETCA cpopMmpOBaHme
Y CTYOEHTOB Takunx Kka4ecTB, Kak OpraHn30BaHHOCTb, OTBETCTBEHHOCTb, prp.omo6v|e,
CaMOCTOSATENbHOCTb. Taknm 06pa30M, npoBepseTcd CNoOXMBLWAACA Yy CTyoeHTa cuctema 3HaHWI No
OUCLUMNNVHE, 4TO urpaeT 6onbluyto ponb B NOAroToBKe Byaywero creumanucta, cnocobctayet
NONYYEHWIO UM OYHOAMEHTANBHOM 1 NPOGECCMOHANBHOM NOAroToBKM. [py NOArOTOBKE K 9K3aMEHY
BaXHO NpasunibHO 1 paunoHanbHO pacnnaHnpoBaTb CBOE BPeEMS, yT0bbI ycneTb Ha Ka4eCTBeHHO
BbICOKOM YpPOBHE NoArotoBUTbCA K OTBETAaM MO BCEM BOMPOCaM. Bo BpeMsd NOAroToBKU K 9K3aMeHy
CTyOEHTbl TakXe CUCTeMaTn3npyroT 3HaHUA, KOTOPbIE OHWU r|p|/|o6pen|/| npun n3y4yeHmnm OCHOBHbIX TEM
Kypca B Te4eHune cemecTpa. OT0 NO3BONSET UM YSCHUTb NOMMYECKYIO CTPYKTYPY ANCLUMANHDI,
O6'be,£l,I/IHVITb oTnenbHble TeEMbl B €4UHYIO CUCTEMY, YBUOETb NEepPCneKTUBbl €€ pa3BuUTnA.
CamocTosiTenbHas paboTta no noaroToBKe K 9K3aMeHy BO BPEMS CECCUM OMXHA MNaHNPoBaTbCs
CTYLEHTOM, ncxons u3 obuero o6bema BONPOCOB, BbIHECEHHbIX HA 9K3aMeH, Tak, 4ToObl 3a
npeLoCTaBMEHHbI ANst MOAFOTOBKM CPOK OH CMOI PABHOMEPHO pacrnpenennTb NpubAnanTenbHoO
paBHOE KONIMYECTBO BOMPOCOB A/151 €XXeAHEBHOr0o N3y4eHus (MoBTopeHust). BaxHo, 4Tobbl oauH
nocneaHwin oeHb (nMbo YacTb ero) 6bin BblaeneH Oist 4OMOMHMTENbHOro NOBTOPEHNS Bcero obbema
BOMPOCOB B LIE/IOM. 9710 no3sonsieT CTyOoEeHTYy CaMOCTOATENIbHO NepenpoBepnTb yCBoeHe Matepuana.

10. MepeyeHb MHPOPMALMOHHBIX TEXHOIOTMIA, UCMO/Ib3YEeMbIX MPU OCYLLLEeCTBNEHUM 06pa3oBaTeNbHOro
npouecca no gucuunanHe (MOAyno), BKOYasi nepedeHb NPorpaMMHOro obecneyeHnst 1 UHCOOpPMaLMOHHbIX
CnpaBOYHbIX CUCTEM (MPU HEO6X0AMMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONIb3YEMbIX NMPU OCYILECTBEHM 06pa3oBaTebHOro npoLecca no
AUCUMNAVHE (MOLyNio), BKNOYas nepedeHb NporpaMMHOro obecnedeHns n MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMe AUCLMNNVHBI (MOOYNS).

11. OnucaHue MaTepVIaanO-TEXHVI‘-IeCKOﬁ 6a3bl, Heob6xooumon ons ocyuiecTB/ieHus oﬁpaaoBaTeanoro
npouecca no gucuuvrnjinHe (MO,IJ,an-O)
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Mporpamma aucumnnuHbl "OpraHnyeckas xumus"; 04.05.01 "dyHaameHTanbHas 1 nprvknagHas xmmus".

MatepuanbHO-TeXHU4ECKOEe obecrneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MO4yNo) BKAKYAET B cebs
cnenywouwme KOMMOHEHTDI:

MoMelueHmMst ons caMocTosATENbHOM paboTbl 0ByYaOLWMXCS, YKOMMIEKTOBAHHbIE CNeLMann3npoBaHHoi Mebenbto (CTosbl 1
CTYNbs1) U OCHAIWEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO NOAK/O4EHUs K ceTu "MIHTepHeT" 1 obecneveHnem
[OCTyna B 3NEKTPOHHYI0 MHAPOPMaLMOHHO-06pasoBatefbHyio cpeay KdY.

YyebHble ayamMTopun ons KOHTakTHOW paboTbl C MpenonaBateneM, yKOMNIeKkTOBaHHbIE CneLmanM3npoBaHHol Mebenbio
(cTonbl 1 CTYNbS).

KomnbloTep v npuHTep Ans pacnedvarky pasnatoyHbix MaTepuanos.

MynbTumeouitHas ayoutopums.

KomnbloTepHbIli knacc.

12. Cpe.u,cma ajantauumm npenogasaHus oauCcUNNMNIUHBbI K nmpeﬁnocmm 06yl-|a|ou.|,v|x09| UHBaANUAOoOB U nNuuy c
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPO0BbSA

Mpw HeobxoomMMocTy B 06pa3oBaTeNibHOM NMPOLECCe NPUMEHSIOTCS cleaytowme MeToabl 1 TexXHonorum, obneryaroume
BOCMpUSATHE NHpopMaLMKN 0By4yatoWwmMMncst MHBANIMAAMI U NNLAMW C OFPaHNYEHHBIMU BO3MOXHOCTSIMI 300PO0BbS:

- co3aHne TEKCTOBOW BepCumn Nto60oro HeTEKCTOBOrO KOHTEHTA [/l ero BO3MOXHOIo I'Ip806pa3OBaHVIFI B
anbTepHaTuBHbIE DOPMBI, y,D,06HbIe ONg pasnunyHbIX NoNb30BaTenen;

- CO3[aHVe KOHTEHTA, KOTOPbI MOXHO NPEeACTaBUTb B Pa3NNYHbIX BuLax 6€3 noTepn AaHHbIX U CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwTabupoBaHus TekcTa U nsobpaxeHuii 63 noTepm kayecTsa, NpeayCMoTpeTb
LOCTYMHOCTb YNPaBNEHUSI KOHTEHTOM C KNaBuaTypbl;

- co3aaHne BO3MOXHOCTEN ans o6yqa+oumxc;| BOCMPUHUMATb OL4HY U TY Xe MHhopMaumio U3 pasHblX MICTOYHUKOB -
HanpuMmep, Tak, y10bbI NULA C HapyweHnamu cnyxa nony4anm MHoOpMaLnio BU3yanbHO, C HAPYLLEHNAMU 3PEHUS -
ayonanbHo;

- NPVIMEHEHNEe MPOrpaMMHbIX CPEACTB, 06ecnevMBatoLmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OVCLUUMIVMHOM, 3a CHET aNlbTepHaTUBHbIX CMOCOO0B, B TOM YMC/e BUPTYasbHbIX nabopaTopuii U CUMYNSILMOHHbIX
TEXHONOIA;

- NPVYMEeHeHNe ANCTaHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOIMIA NS nepeaayy UHGOPMaLmW, opraHn3auuy pasinyHbIx
POPM UHTEPAKTUBHOW KOHTaKTHOM paboThl 0byyatowerocs ¢ npenonasatenem, B TOM Yucie BebUHapoB, KOTOpbIE MOTyT
ObITb MCMONb30BaHbI OISl NPOBEAEHNS BUPTYaNbHbIX IEKLMIA C BO3MOXHOCTBIO B3aUMOLEACTBUS BCEX YHACTHNKOB
OMCTaHUMOHHOro 0by4eHusl, NpoBeLeHNsi CEMUHAPOB, BBICTYMNEHNS C AOKNaAaMM U 3aWmThl BbINONHEHHbIX paborT,
NpoBeeHNs TPEHVNHIOB, OpraHM3aLmmn KONNeKTUBHOM paboThl;

- MPUMEHEHNE LMCTAHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOIMIA [Jis OpraHnu3aLunmn oopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOnS;

- yBENNYEHME NPOLONMXKNTENIbHOCTN caaqm oby4atolwmMMcst UHBANNLOM UN SINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMU
3[10pOBbS (OOPM NPOMEXYTOYHON aTTecTaLmmn No OTHOWEHWIO K YCTAHOBAEHHOM NPOLOIXUTENBHOCTY UX CAAYN:

- NMPOLONXNTENbHOCTM CAa4M 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHON ¢hopMe, - He Bonee yeM Ha 90 MUHYT;

- NPOAONXNTENbHOCTM NOAroTOBKM 06ydatollerocs K oTBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6ornee yeM Ha 20 MUHYT;

- NPOOOIXNTENBbHOCTU BbICTYNNIEHUA 06y'-|a+ou4erocs:| npu sawuTe KprOBOVI pa6OTbI - He bonee yem Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHmnamm dFOC BO 1 yyebHbiM nnaHom no crneumanbHoctu: 04.05.01
"®dyHpaMeHTanbHasa 1 npuknagHas xumus" n cneynanmsaumm "XvnMmsa aneMeHToopraHnyecknx CoeanHeHnn".
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Mporpamma aucumnnuHbl "OpraHnyeckas xumus"; 04.05.01 "dyHaameHTanbHas 1 nprvknagHas xmmus".

lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.0.10 OpraHunyeckas xummns

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

CneuwnanbHocTb: 04.05.01 - PyHnamMeHTanbHas v NpUKNagHas XxMmMms
Creuvanusauns: XuMna anemMeHToopraHnyeckmnx cCoeanHeHuin
KBanngpukaumst BeinyckHuka: XuMuk. MNpenonaeaTenb XMMnm

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcHoBHas nuTeparypa:

1 PeytoB, O. A. OpraHunyeckasi xumusi : y4ebHuk : B 4 yactsix / O. A. PeyTos, A. J1. Kypu, K. M. ByTuH. - 7-e nag. - Mockea
: Nabopatopwst 3HaHWiA, [6. I.]. - Yactb 1 - 2017. - 570 c. - ISBN 978-5-00101-506-2. - TeKkCT : 3NeKTPOHHbIN // JlaHb :
3NeKTPOHHO-6ubnuoTeyHas cuctema. - URL: https:/e.lanbook.com/book/94167 (nata obpaweHus: 27.02.2020). - Pexum
[ocTyna: ons asTopma. nonb3osaTtenen.

2. PeyToB, O. A. OpraHuyeckast xumns : y4ebHuk : B 4 yacTsx / O. A. Peytos, A. J1. Kypu, K. M. ByTuH. - 7-e nag. -
Mockga : JTabopaTtopusi 3HaHuiA, [6. r.]. - Hactb 2 - 2017. - 626 c. - ISBN 978-5-00101-507-9. - TeKCT : aNeKTPOHHbIA //
NaHb : anekTpoHHO-BbnuoTeyHas cuctema. - URL: hitps://e.lanbook.com/book/94168 (naTa obpaweHus: 27.02.2020). -
Pexum poctyna: ons asTopms. nonb3oBarteneil.

3. PeyToB, O. A. OpraHuyeckas xumns : y4ebHuk : B 4 yactax / O. A. Peytos, A. I1. Kypu, K. . ByTuH. - 6-e n3g. -
Mockea : JTabopatopusi 3HaHuiA, [6. r.]. - Yactb 3 - 2017. - 547 c. - ISBN 978-5-00101-508-6. - TeKCT : 3NeKTPOHHbI //
NaHb : anekTpoHHO-6MbnuoTeyHas cuctema. - URL: hitps://e.lanbook.com/book/94166 (naTa obpaweHus: 27.02.2020). -
Pexum poctyna: ons aBTopu3a. Nonb3oBaTenei.

4. PeytoB, O. A. OpraHuyeckas xumuns : yuebHuk : B 4 yactax / O. A. Peytos, A. J1. Kypu, K. M. ByTuH. - 4-e, nag. -
Mockga : JTabopaTtopusi 3HaHuiA, [6. r.]. - Hactb 4 - 2016. - 729 c. - ISBN 978-5-00101-410-2. - TeKCT : 9NEKTPOHHbIA //
NaHb : anekTpoHHO-BbnunoTeyHas cuctema. - URL: hitps://e.lanbook.com/book/84139 (naTa obpaweHus: 27.02.2020). -
Pexum poctyna: ona asTopums. nonb3oBarteneil.

5. WepbuHa, A. 3. OpraHnyeckas xmmmus. OCHOBHOM Kypc.: yuebHuk / A.D. LepbuHa, J1.I'. Matycesuy; Mog pen. A.9.
LLepbuHebl. - Mockea : HAL, MIH®PA-M; MuHck : Hoe. 3HaHue, 2013. - 808 c.: un.; . - (Boicwee obpasoBaHue:
Bakanaspwuar). - ISBN 978-5-16-006956-2. - TekcT : anekTpoHHbIi. - URL:
https://new.znanium.com/catalog/product/415732 (nata obpauweHuns: 27.02.2020). - Pexum goctyna: no noanucke.

6. Wabapos, 0. C. OpraHuyeckast xumus : y4ebHuk / HO. C. llabapos. - 5-e nsg., crep. - CaHkT-Metepbypr : JlaHb, 2011.
- 848 c. - ISBN 978-5-8114-1069-9. - TeKCT : anekTPOHHbI // J1aHb : 3nekTpoHHO-6ubnnoteyHas cuctema. - URL:
https://e.lanbook.com/book/4037 (nata obpalieHus: 27.02.2020). - Pexxum gocTyna: ansi asTopua. Nonb3oBaTeneil.

7. CupotkmH, O. C. SBonouns Teopum XMMNYecKoro cTpoeHmns sewectsa A.M. ByTneposa B yHUTapHyo Teoputo
CTPOEHUNS XMMNYECKNX COeaNHEHWI (OCHOBBI eaunHon xumnm). / O.C. CmpoTkuH. - Mocksa : HALL UHDOPA-M, 2013 -
247c. (HayyHas mbicnb). ISBN 978-5-16-009053-5. - TekcT : anekTpoHHbii. - URL:
https://new.znanium.com/catalog/product/420415 (nata obpauweHuns: 27.02.2020). - Pexxum goctyna : no noanucke.

JdononHutenbHaa nuteparypa:

1. bopogenes, V. B. OpraHuyeckas xumusi: TEPMUHbI 1 OCHOBHbIE peakuum : y4ebHoe nocobue / V. B. boposnes. - 4-e n3L.
- Mockea : labopaTtopus 3HaHuin, 2020. - 362 ¢. - ISBN 978-5-00101-752-3. - TekCT : 3NeKTPOHHbIN // JaHb :
aNeKTPOHHO-6ubnunoTeyHas cuctema. - URL: https:/e.lanbook.com/book/135514 (nata obpaweHus: 27.02.2020). - Pexum
[ocTyna: Ans asTopma. nonb3osaTtenen.

2. lOposckas, M. A. OcHoBbI opraHuyeckoi xummm : yuebHoe nocobue / M. A. KOposckas, A. B. KypkuH. - 4-e nag. -
Mockea : JTabopatopusi 3HaHmit, 2020. - 239 c. - ISBN 978-5-00101-757-8. - TeKCT : 9NeKTPOHHbIA // JlaHb :
9NeKTPoHHO-bubnnoTeyHas cuctema. - URL: https://e.lanbook.com/book/135515 (naTa obpauweHusi: 27.02.2020). - Pexum
[ocTyna: ons aBTopma. nonb3oBaTtenen.

3. MiBaHoB, B. I'. Opranunyeckas xumus. Kpatkuin kypc: y4ebHoe nocobue / MesaHos B.I"., N'eea O.H. - Mockea: KYPC,
HUL MH®PA-M, 2018. - 222 c. - ISBN 978-5-16-101306-9. - TekcT : anekTpoHHbin. - URL:
https://new.znanium.com/catalog/product/912392

(nata obpatweHus: 27.02.2020). - Pexxum gocTtyna: no noanmcke.
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Mporpamma aucumnnuHbl "OpraHnyeckas xumus"; 04.05.01 "dyHaameHTanbHas 1 nprvknagHas xmmus".

lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.0.10 OpraHunyeckas xummns

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

CneuwmanbHocTb: 04.05.01 - PyHnamMeHTanbHas v NpUKNagHas xmmms
Creunanusauns: XuMna anemMeHToopraHnyeckmnx cCoeanHeHuin
KBanngpukaumst BeinyckHuka: Xumuk. MNpenonaeaTenb XMMnm

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
NapatenbcTBa "MaHb" , LOoCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUi A C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.

YyebHo-MeToanyeckas nutepatypa ans GaHHOW ONCUMMNINHBI UIMEETCS B HANNYMK B 3N1EKTPOHHO-6MONNOTEYHO cucTeMe
"KoHcynbTaHT cTyaeHTa", 4OCTYN K KOTOPOW npenoctasneH obyvatowmmes. MHoronpodounbHbIi 06pasoBaTtenbHblii
pecypc "KoHCynbTaHT CTyneHTa" SBNSeTCS 3NeKTPoHHON BrubnunoTtedHoin cuctemoit (36C), npepoctasnsatowel 4ocTyn
yepes ceTb VIHTepHeT K y4ebHoi nnutepaType 1 OONOAHWUTENbHBIM MaTepunanam, NpuobpPeTeHHbIM Ha OCHOBaHWUW NPSIMbIX
[oroBopoB ¢ npaeoobnanatensmu. NMonHOCTbIO COOTBETCTBYET TPeboBaHUSM doeaepasnbHbIX FOCyAapCTBEHHbIX
obpasoBaTtenbHblX CTaHAAPTOB BbicWwero 06pa3oBaHuUst K KOMNNEKTOBaHMIO BMBNNOTEK, B TOM YACNE SNEKTPOHHBIX, B
YyacTn oopMnpoBaHns POHO0B OCHOBHOM 1 AOMONHUTENBHOW NUTEPATypbl.
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