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Mporpamma aucumnnuubl "OpraHuyeckas xumuns"; 04.03.01 "Xumns".

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 aucumnnuubl "OpraHuyeckas xumuns"; 04.03.01 "Xumns".

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 npuobpeTaeMorn KOMNeTEHLUN
OriK-1 CnocobeH aHanM3npoBaTb U MHTEPNPETUPOBATb Pe3y/bTaThl XMMUYECKUX

3KCMNEePUMEHTOB, HABMIOAEHUA N N3MEPEHUIA;

Orik-2 CnocobeH NpoBoanTb C cOBNOAEHNEM HOPM TEXHMKM BE30MacHOCTU XUMUYECKNIA
9KCMEPUMEHT, BKNOYAs CUHTE3, aHann3, M3y4eHne CTPYKTypbl U CBOWCTB BEWECTB U
MaTepuanos, CCNenoBaHNE NPOLECCOB C UX y4acTUEM;

Orik-4 CnocobeH nnaHnpoBaTb paboTbl XMMUYECKON HanpaBneHHoCcTU, obpabatbiBaThb 1
MHTEPNPETUPOBATL NONyYEHHbIE PEe3y/bTaThl C UCMONb30BAHNEM TEOPETUYECKMX
3HAHWA M NPaKTUYECKUX HABbIKOB PELIEHUS MAaTEMATUYECKMX U (OU3NYECKMX 3a0ay:

OrK-6 CnocobeH npecTaBnsTb pe3ynbTathl cBoei paboTbl B YCTHOM 1 NMMCbMEHHOR dhopme
B COOTBETCTBUM C HOPMaMU 1 NpaBuniamm, NPUHSATEIMU B NPOGIECCNOHANIbHOM
coobllecTse.

Obyqarowmincs, OCBOVBWNIA AUCLUANAUHY (MOOY/b):
JonxeH 3HaTb:

KJ'IaCCI/ICpI/lKaLI,I/HO N HOMEeHKnaTypy opraHn4eckumnx COeVHEHNI, BaXHeNWNe Knaccol opraHn4eckumnx COeOVHEHUI -
CTpoeHune, cnocobbl nony4yeHuns, (1)I/I3I/I‘-IeCKI/Ie N XUMNU4YECKNE CBONCTBA, OCHOBHbIE TeopeTnyeckme npencrtaBnieHns B
OpFaHquCKOIZ XM, B3aMHbIe NnpeBpalleHns KnaccoB OpraHn4eCckumnx COEVNHEHNIA;

JonxeH ymeTb:

BblAENATb N O4YULLATL OPraHNyYeckne CoeauHeHns, onpenensaTb OCHOBHbIE KOHCTaHTbl OPraHN4eCckmux Coe AUHEHUN,
NPOBOANTb KAYECTBEHHbI aHanm3 opraHN4eckux CoeAMHEeHNn; COCTaBNATb CXEMY MHOMOCTaAMMHOIO CUHTE3a
HY>KHOro npenapaTa U CUHTE3NPOoBaTb ero No NMTepaTypHbIM METOAMKAM, NOMb30BaTLCS CNPaBOYHON, 0630pHON U
MOHOrpadpmnyeckoin nuTepatypoit B 06nacT opraHN4eckon XmmMmu;

JlonxeH Bnagetb:

TEOPETUYECKMMU NPEACTABNEHNSMM OPraHNYeCKO XMMUW, 3HAHUSAMW O COCTaBE, CTPOEHWMW 1 CBONCTBAX
OpraHUyecknx BEWECTB - NPeACTaBUTENEN OCHOBHBIX KNACCOB OPraHNYeCcKnX COeLMHEHWIA; HaBbikaMy 6e30mnacHo
paboTbl C XMMUYECKO NMOCYLOM N OpraHNYeckUMK BELLECTBAMM, TEXHUKON NPOBEAEHNS aKCMepUMeHTa B nabopatopuu
OpraHNyecKoro CMHTE3a.

JlonxeH 0eMOHCTPUPOBaTb CMOCOOHOCTb Y FTOTOBHOCTb:
NPUMEHSATL CBOW 3HAHWUS HA MPAKTUKE MPU BbINOHEHUN KBANMAMKALMOHHON paboTh.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa oucumnnuHa (Mogynb) BkntodeHa B pasgen "51.0.10 OucumnaunHbl (Mogynun)" OCHOBHOM NPOIECCUOHASBHOWA
obpaszosatenbHoi nporpammbl 04.03.01 "Xumusi (HeopraHuyeckas xumusi)" n 0THOCUTCS K 06513aTebHBIM OUCLUMNIVHAM.

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 aucumnnuubl "OpraHuyeckas xumuns"; 04.03.01 "Xumns".

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,
Pasnensbl pucumninHbl / 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 10
3. Tema 3. HacblweHHble yrnesogopoabl 5 4 5 7 10
Tema 4. HenpepenbHble
4. YrneeBo4opobl psaga aTuneHa 5 4 2 / 10
Tewma 5. Yrnesonopofbl ¢ AByMS
5 OBONHBLIMU CBA3AMM 5 2 2 /
Tema 6. AueTuneHoBble
6. yrnesonopobl 5 4 2 /
v Tewma 7. Linknnyeckre yrnesonoponbl 5 4 5 7
Tema 8. Apomatumyeckue
8. yrnesooopobl 5 6 0 1 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 9
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. [n- n HenpeaenbHble
16. KapBOHWIbHbIE COeANHEHUS 5 0 0 9
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
Kucnotbl"
21.|Tema 21. HutpocoegmHeHuns 6 2 0 7
22.[Tema 22. AMUHBI 6 2 0 10 4
23.[Tema 23. [na3zo- n azocoeanHeHns 6 2 0 10 7
Tema 24. OCHOBHbIE UCTOYHUKN
24.[uHdpopMaumn rno opraHnyeckom 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 nsomepus 6 2 0 16 0

CrpaHnua 4 13 20.
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Mporpamma aucumnnuubl "OpraHuyeckas xumuns"; 04.03.01 "Xumns".

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. PeakuMOHHasi CNOCOOHOCTb OpraHUYecKuX coe aMHEeHUN
XuMunyeckas cBsidb U peakLUMoHHas CNOCOBHOCTb OPraHNYeCKUX CoeaMHEHNI

XuMnyeckasl cBa3b Kak NposiBNeHve eqnuHoro B3aMmMoOencTens B Monekyne. Turbl XMMUYECKOW CBA3U: NOHHAS,
KoBaneHTHas, cemunonspHas. HanpaeneHHOCTb ¢Bsi3u. MpubnnxeHHbIe MaTeMaTMyeckme MeToabl ONUCaHns
9NEKTPOHHOIO CTPOEHNS MONEKYN: MeToA MonekynsipHbix opbutaneit (MO JIKAO), meTon BaneHTHbIX cBa3eit (BC) n
Teopus pe3oHaHca 1 ap. MonekynspHble opbutanu, cnocobbl X ONMCaHWA: O- U TI- CBA3U, HaHAHOBbLIE CBSA3M;
N0Kann3oBaHHble 1 genokanmaosaHHble MO. [lge rpynnbl XapakTepuCcTmK SNEKTPOHHOIO CTPOEHMS: SHEPreTU4eckne un
CBSI3aHHbIE C pacnpeneneHmeM aNeKTPOHHOM MNNOTHOCTU. DHepPreTuYeckne XxapakTepmucTkn: NoHas sHeprus
06pa3oBaHnst MONEKYNbI, MOTEHLMANbHAS MOBEPXHOCTb MOMEKY/IbI; SHEPTUS CBA3W, NOTEHLMAN NOHM3ALMN, CPOLCTBO K
SNEKTPOHY, 3Heprus rpaHnyHbix MO. XapakTepucTukn, CBA3aHHbIe C pacnpeneneHneM 3n1eKTPOHHON NNOTHOCTH:
a(PPeKTMBHBIN 3apan Ha aToMe, AUMOSbHbBIA MOMEHT OTAENbHbLIX CBA3EW U MONEKYNbl B LESIOM.

Mbpuaonsauus n rubpuaHsle opbutanu. MpocTble 1 KpaTHble CBA3W. VX onucaHne Ha ocHOBE NpencTaBneHunii 06 sp-,
sp2 v sp3-rmbpuamsaumm.

B3avMHoe BnusiHie atoMoB B Monekyne. OCHOBHbIE MOHATUS 06 9NEKTPOHHbIX agpdpekTax. VIHAYKTUBHBIA 3dDDEKT 1
agpcpekT nons. ConpsixeHne U CBEPXCONPSiXeHUe (TMNepKoHbIorauns) 1 X onMcaHue B pamkax Teopum pe3oHaHca v
MeToaa MONEKYNsiPHbIX opbuTanei.

PeakumoHHas cnocobHOCTb OpraHNYeckmx coeauHeHnii. Knaccudpmkaums opraHmyeckux peakumin: peakumm
3aMeLLEeHNS, NMPUCOEONHEHWS, OTIWENNEHUS, LUKIONPUCOANHEHNS, OKUCIIUTENBHO-BOCTAHOBUTENbHbIE PEAKLMN 1
neperpynnupoBku. MoHATUE 0 MeEXaHN3ME PeakLK: MPOMEXYTOYHbIE YacTuULbl, NEPEXOAHOE COCTOsIHME. KuHeTunyeckui
1 TEPMOANHAMNYECKUNIA KOHTPONb. TWMbl paspbiBa XMMUYECKON CBA3M (FOMONUTUYECKNIA N FETEPONUTUYECKINR).
Mpouecchl, NPoTEKAOWME C CUHXPOHHBIM Pa3pbIBOM 1 06pa30oBaHNEM CBA3EN. [OMOreHHbI, FeTepOreHHbI kKatanus.
MpeacTaBneHns 0 MEXAA3HOM 11 METANNIOKOMMNIEKCHOM KaTtanuae.

Tewma 3. Hacbil,eHHble yrieBoaopoabl

"OMONOrMYecKnin psif ankaHoB, UX N30MepPUs U HOMeHKnaTypa. AnkunbHble paavkansl. [pupoaHbie UCTOYHUKM
napacprHoB. OCHOBHbIE METOLbl CUHTE3a: TMAPVPOBAHNE HENPEAENbHbIX YTeBOA0POL0B, BOCCTAHOBNEHWE ranoreH- 1
K1CNOPOACOoLepXalux cCoeanHeHnn, peakuus Biopua, nekapboKkCunmpoBaHne 1 3NeKTponm3 conei kapboHoBbIX
KW1CNOT.
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Mporpamma aucumnnuubl "OpraHuyeckas xumuns"; 04.03.01 "Xumns".

ONeKTPOoHHOE CTPOEHNE ankaHoB HA OCHOBE NMpeacTaBneHuin 06 sp3-rmbpuansaummn. [nvHbl CBS3el 1 BANeHTHbIE YIbl.
MpoCTpaHCTBEHHOE CTPOEHME HaChIWEHHbIX YTNEBOLOPOAOB: KOH(POPMALUK 1 gaKTopbl, onpenensiowume
OTHOCUTENbHYIO CTABUNBHOCTE KOHGDOPMEPOB.

dursmnyeckne CBoNCTBa NapagprHOB 1 NX 3aBUCUMOCTb OT ANWHBI U CTEMEHW PA3BETBNEHHOCTM YINEBOAOPOLHON LEnu.
Xummnyeckue ceoicTea. Peakunm, npotekarowme ¢ roMONMTUHECKUM PaspbiBOM CBS3U. MexaHW3M LienHbIX
cB0OOIHO-paaMKanbHbIX peakunii 3aMeLLeHns B ankaHax (ranoreHMpoBaHue, CynbcpoxnopupoBaHmne, HUTPOBaHWe,
okucneHue). CeoboaHble paaukanbl: KAYECTBEHHAS TPAKTOBKA MX CTPOEHWS HA OCHOBE NpeAcTaBneHnin 06
sp2-rmbpuamsaunm; gakTopsbl, onpenensiowme ctabrunbHocTb CBOOOAHBIX paaukanos. CBsS3b MeXAy CTabuUnbHOCTLIO 1
CENeKTUBHOCTbLIO B peakLmsax cBO60LHO-paLMKaNbHOIO 3aMeLeHus.

Tewma 4. Henpe.u.eanble yrneesoaopoAabl psga 3tTuieHa

"OMONOrnYeckunin psig ankeHoB, nx N3oMepusl, HoMeHknaTypa. FeoMeTpuyeckas (uUnc-, TpaHc-) usomepus. OnvcaHue
3MIEKTPOHHOI0 CTPOEHNS ankeHOB B TEPMIUHAX NIOKaNN30BaHHbIX - U TT -MONEKYNSIPHBLIX opbuTanei.

Cnocobbl 06pa3oBaHust 4BOMHON CBA3W: AErMAPUPOBAHNE alkaHOB U NMPOMbIWIEHHOE NolyYeHe onedorHOB NyTem
TEPMUYECKMX NPEBPALLEHNI HACBIWEHHbIX YTNEBOAOPOAO0B (KPEKMHT), YHACTUYHOE TMAPMPOBAHNE TPOHON CBA3M,
JerngporanoreHmpoBanve, gernaparauns (npaswno 3anuesa), oeranoreHnpoBaHne, TePMMYECKOe pasnoxXeHme
YETBEPTMYHbIX aMMOHMEBbLIX OCHOBaHWI (peakuns "odmaHa).

OTHOCUTENBHAS CTABUNBHOCTD CTPYKTYPHbLIX M FTEOMETPUYECKUX M30OMEPOB ONEINHOB 1 NX n3omepursaums. OCHOBHblE
TUMbl MEXaHW3MOB B XMMUYECKUX NPEBPaLLeHNsX ankeHoB. Peakunn anekTporunbHOro NpucoeanHeHNs KMCnor,
ranoreHoBoAopoaoB, BOAbI, ranoreHoB. Perno- n ctepeocenekTMBHOCTb aNeKTPOUIbHOro npucoeanHeHus. lNpasuno
MapKOBHMKOBA W €ro MHTepnpeTaums ¢ NO3NLUA 3NEeKTPOHHbBIX 3MEKTOB 3aMECTUTENEN U NX BIUSHNS Ha
OTHOCUTENbHYO CTabNbHOCTb N3OMEPHBIX KapbkaTMOHOB. KapbKaTMOHbI, NX 3NEKTPOHHOE CTPOEHNE
(sp2-rnbpuamsaums). Peakumu pagukansHoro npucoeanHeHus. MNepekncHolin adogpekT (Kapawa-Maiio) n obpaweHne
opueHTaummn NpUCcoeMHEeHNS ranoreHoBoAOPOA0B Kak peaynbTaT n3aMeHeHus MexaHmuama peakuuun. KoopanHaums
0NedOUHOB C NEPEX0aHbIMU MeTannamu, obpasoBaHUe Tt -KOMIMIEKCOB.

anpoGopmposaHme n Katanntnyeckoe rmopunposaHue. OkuncnutenbHbie peakunn: anokcnanposaHme, L1c-,
TpaHC-rngpokcmnnposaHmne, 030HONN3, OKUCNUTENbHOE pacllenneHue. KaTtnoHHas, CBO60,D,HOpa,EI,I/IKaJ'IbHaF| n
KoopanHaunoHHas nonnMepmnldaunsa ankeHos, Tenomepusanins.

Peakuunn ankeHoB no annnnbHOMY NONOXEHUIO: ranonanpoeaHmne, OKUCneHne. AnnunbHas TI-3NEeKTPOHHasA CUCTema,
p,Tt-conpsxeHune, kKa4eCTtBeHHOe OnMcaHne Xxapakrtepa pacnpeneneHns SﬂeKTpOHHOVI NNOTHOCTU B TEPMUHAX TEOPUN
Pe30HaHCa B a/lMn/IbHbIX KATUOHE, panukane n aHmoHe.

Tema 5. Yrnesomopoabl C ABYMS ABOWHbIMU CBA3SIMU

Knaccudomkauus, nsomepumsa n HomeHknatypa. 9nekTpoOHHOE CTPOEHME COMPSXEHHbIX AMEHOB: T1,TI-CONPSAXEHNe,
NnpeAcTaBNeHnsl 0 OefoKaIM30BaHHbIX T-MONEKYNSIPHbIX opbutansix. BaxHenwne 1,3-aueHbl (ByTaaneH, M3onpeH) v
Crnocobbl MX MNONY4YeHNs peakunsaMn OernapupoBaHns, 0ernapoxXnopupoBaHns n gernaparaumm. XuMmnyeckue cBOMCTBa:
KaTanMTu4eckoe rmapupoBaHne, anekTpogunbHOe NPUCOeINHEHE ranoreHoB 1 ranoreHoBoAopPoaO0B N HanpaeneHne
NPUCoeanHEHNS B YyCNOBUAX KNHETUYECKOMO 1 TEPMOAMHAMMYECKOro KOHTpons (1,2- n 1,4-npucoeauHeHmne). neHosbIn
cuHTes. Lnknoonuromepmsauns. lNMonnmeprnsaums GUEHOB 1 ee TEXHNYECKOoe 3HaveHue. MpnpoaHbIvi U CUHTETUYECKNIA
Kay4yK, CTepeoperynspHblie NofvMepbl, BynkaHn3aums Kkaydyka.

KYMyneHbIZ 3NIEKTPOHHOE N NPOCTPAHCTBEHHOE CTPOEHNE KyMyNIeHOB Ha OCHOBE npencTaBieHns 06 sp-r|/|6pv|,u|/|3auv|v|.
XnMn4eckme CBOKCTBa: BOCCTAHOBNEHME, rmgparauund, nouMmepunsaunsd, naoMmepmnsauinsi.

Tema 6. AueTuneHoBble Yyrneson0poabl
N3omepus n HomeHknatypa. MonekynsipHo-opbuTansHoe onucaHvne TPOWHOM CBA3W, Sp-rmbpuamsaums.

MeTonbl 06pasoBaHnst TPOVHOM CBA3M, OCHOBAHHbIE HA peakuusx geruaporanoreHuposanuns. KapbuaHbii n
MMPONUTUYECKMIA METOAbI CMHTE3a aueTuneHa. lonyyeHne roMmonoros aueTuneHa ankunmpoBaHNeM aueTUneHnaoB.

XumMuyeckmne CBONCTBA aNkMHOB: KaTtanMTuyeckoe ruapmposanue, rngparauns (peakums Kydeposa),
kapboKCHUNMpoBaHue, NPUCOeaNHEHNE CNMPTOB, KAPOOHOBBLIX KUCNOT, rafnoreHoB, ranoreHoBo40POLOB.
ONeKTPOOUNAbHBIA U HYKNEoUbHBIA MEXaHU3Mbl NPUCcCoeanHeHUs. JJumepnsaums n uLMKNoonMroMepmnsaLnmns ankmHoB.
OxucnutenbHble NpespalleHns aueTnneHos. KNcnoTHble CBOWCTBA anknHOB-1, aueTuneHnabl MeTannos.
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Mporpamma aucumnnuubl "OpraHuyeckas xumuns"; 04.03.01 "Xumns".

Tema 7. Lluknuyeckue yrnesoaopoabl

Knaccugorkauus, HomeHknatypa u cTpykTypHas nsomepusi. OTHOCUTENbHASA YCTOMYMBOCTb LIMKIIOB, €€ aHau3 Ha
OCHOBE MpPeACTaBNEHNIA O Pa3NMYHbIX TUMAX HAMPSXXEHWIA: YyrioBoe 1 TOPCUMOHHOe. FeoMeTpuyeckas naomepusi.
MpocTpaHCTBEHHOE CTPOeHWe Manbix 1 cpeaHux Lnknos (C3- C6). KoHghopmaumm uyknorekcaHa (Kpecno, BaHHa, TBUCT)
1 ero Npon3BoaHbIX, 3KBATOPUasbHbIEe U akcuasnbHble cBsan. OcoBeHHOCTV MPOCTPaHCTBEHHOIO U 3NIEKTPOHHOMO
CTPOEHVS LKNOMPONaHoBOro KosbLa.

CuHTETMYECKME METOADI MOCTPOEHUA HACBIWEHHbIX LUMKMOB: LMKNn3auna guranoreHankaHoB No peakuumn Bropua,
peakunn umknonpmncoenonHeHns, rngpnposaHmne apomatn4eckmnx yrneson0ponos.

XnMmnyeckune cBoicTea LlI/IKHO6yTaHa, LUMKNoneHTaHa, unknorekcaHa. Peakuumn CBOéO,D,HOpa,D,VIKaJ'IbHOFO 3amMelleHuns.
I'IposaneHVle ocobeHHocTel CTpOeHMsA umknonponaHa B ero XxuMn4yeckmnx csowncTBax. Peakunn npucoegnHeHuns.
B3anMHble nepexonbl LNKNOB.

Monuuuknunyeckne HacblweHHbIe yrnesonopoabl. Tunbl 6I/ILI,I/IKJ'II/I'-ieCKI/IX CUCTEM: coeJnHEeHNAa C N30TIMpPOBaHHbIMUA
umknamun, cnmpaHoBeble, KOHOEHCUPOBAHHbIE N MOCTUKOBbIE CUCTEMbI. KapKaCHbIe coegnHeHnd, agaMaHTaH.

Tema 8. ApomaTuyeckue yrnesonoponbl

BeHson n ero romonoru, naomMepus, Homexknatypa. lNpoTveopeyne Mexay popManbHON HEHACIWEHHOCTBIO
6EeH30MbHOr0 KOMbLia U XMMUYECKMMI CBOVCTBaMU BeH30Na: OTHOCUTENbHAS YCTONYMBOCTb K OKUCIEHUIO, CKIIOHHOCTb K
peakuusMm 3amelleHus, TepMoxummst ruapuposanus. dopmynsl Kekyne, Obtoapa, JlaneHbypra. CoBpeMeHHble
npencTaBneHus 06 aNeKTPOHHOM CTpoeHn 6eH3ona. ApoMaTUYHOCTb, ee NpusHaku. Mpasuno Xiokkens.
HebeH3onaHbIe apoMaT4ecKe CMCTEMBI; LIMKIONPONEHUNbHBIA 1 UMKNOrenTaTpueHUIbHbIA KaTUOHbI,
LMKNIONEHTaANEHWUNbHBI aHUOH, NATUYNIEHHbIE FeTePOLIMKIIbI.

Peakumu apoMaTnyeckoro anekTpoguibHOro 3aMeLLEHUS: M30TOMHbI 0BMEH, CyNbMPOBAHUE, HUTPOBAHNE,
ranonnmpoBaHve, ankunuposaHve, aunnmposaHue. MexaHnam peakumu: Ti- U G-KOMMeKCbl. [TPOTOHHbIE KACTOThI 1
KncnoThbl JIblonca kak katanm3aTopbl aN1eKTPOMIbHOro 3amelleHns. BnnsHue 3amectuteneli B 6eH301bHOM KOnbLe Ha
N30MEpPHbI COCTaB NPOAYKTOB 1 CKOPOCTb peakumu. Mpasuna opueHtaumm. Peakuun pagvkanbHOro 3aMeLeHmns
NPUCOEaNHEHUS.

Ankun6eHszonbl. Cnocobbl NoMyYeHns ¢ MCNONb30BaHNEM peakLuil ankunmpoeaHus, Biopua-Buttura. Peakuum
3NeKTPOPUNIbHOIO 3amelleHns B 6eH30/1bHOM KorbLe. Peakummn paavkanbHoro aameweHns B 60KoBo Lenwm,
6eHsunnbHas Ti-cuctema. OTHOCUTENbHAS YCTOMYMBOCTb BEH3MNbHOro paaukana. OKMCnuTenbHble NpeBpaLleHus
anknnbeH3onoB, peakummn SernapypoBaHus (MPOMBIWNEHHbIA CUHTES3 CTMPONa).

LOudpbeHun- n TpudpeHNNIMETaHbI, X CMHTE3 peakuneln Ppuaens-Kpadtca, BOCCTAHOBIEHWEM TpUapui-kapbuHoOMoBs v
ranoreHnnoB. KucnoTtHele CBOMCTBA YrneBOA0POaoB, wkana CH-kucnotHoctU. MprynHbl NOBLIWEHHOW CTabUNBHOCTM
kapbaHMOHOB, kKapbKaTMOHOB 1 PaaunKanos, 0bpasyWwmxcs U3 nonrapunMeTaHos. Kpacutenu TpugpeHMnMeTaHoBoro
psoa.

LundpeHunn, ero aneKTpoHHas 1 NPOCTPaHCTBEHHAS CTPYKTypa. Peakumn anekTpodounbHOro 3amelleHus,
OPVEHTUPYIOWMIA 3QCDEKT B 3TUX peakumsix. KoHOeHCcUMpoBaHHble apoMaTmyeckune cuctembl. HadptanuH, aHTpaleH,
peHaHTpeH. IaomMepusi n HOMeHKNnaTypa ux NPoM3BOAHbIX. SNEKTPOHHOE CTPOEHME M apoMaTU4YHOCTb. Peakuum
3NEeKTPOPUNIBHOIO 3aMelleHns U NPUCoeauHEHNS. MMapUPoBaHE U OKUCNIEHNE KOHAEHCMPOBAHHBIX apoMaTUYECKmX
cucTeM. AHTpaLeH B IVEHOBOM CUHTE3E.

Tema 9. MoTokoBasi KOHTpoONbHas paboTa no Teme "Yrnesogoponbl”
Knaccudomkaumns opraHnyeckmnx coeanHeHui.

MeTonbl NONy4EHNS U XMMUYECKME CBONCTBA ankaHoB.MeToabl NONy4eHNs U XMMUYECKMe CBOMCTBA ankeHoB. MeToapl
NONy4eHNs U XMMUYECKME CBOMNCTBA ankmMHOB. MeToabl Nony4eHns n XMm4eckne CBOMCTBa AneHoB. MeTtoapl nonyyYeHns
M XMMMYecKne CBONCTBA apeHOos.

MexaHn3Mbl opraHmn4eckux peaKLu/n7|.

Tema 10. ManoreHNpon3BoAHbIE YIIEBOAOPO00B

MoHoranoreHonpon3BoaHble anudpaTnyecknx yrneBonopoaos, X naoMepust U HomeHknatypa. Cnocobbl 06pasoBaHusi
cesa3n C-Hal: 3amewweHne atomMa Booopoaa v rmapoKCUILHON rpynibl, peakumm NprucoeanHeHns no KpaTHbIM CBS3SM.
XvMmnyeckue CBOMCTBA: HYKNEOGWIbHOE 3aMeLLEHE aTOMOB rafioreHoB, NpeacTaBneHns o mexaHunamax SN1, SN2.
Peakumu oTwennenus, npasmno 3aiuesa. BnnsHue pasnuyHbix (pakTopoB (MPMpoaa v KOHLEHTpaums Hykneogouna un
OCHOBaHWsl, CTPOEHWe ankunranoreHnna, Npupoaa pacTBopuTeneil) Ha peakUMoHHYI0 CNOCOBHOCTb ranoreHankaHoB U
y4yeT 9TuX 0akTOpOB B MNaHUPOBaHNM CMHTE30B. KoMnnekcoobpa3oBaHWe ranoreHankaHoB ¢ MOHaMy METanoB 1
kmcnotamu Jlbtonca. BocctaHoBneHue ranoreHankaHoB BOLOPOLOM U MoanCTbiM Bogoponom. Baammogneiicteme ¢
meTannamu: obpasoBaHue MeTannopraHNYecknx coeanHeHnn, peakums Bropua.
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Mporpamma aucumnnuubl "OpraHuyeckas xumuns"; 04.03.01 "Xumns".

FanoreHonpomse.o,qule HenpenenbHblX yrnesonopon0B. CoenuHeHnst ¢ NOBbLIWEHHON MOABUXHOCTbIO rafnoreHa -
annunranoreHnabl. AnnunbHbI KatnoH. CoeouHEHNS C MOHMXEHHOM NOABUXHOCTBIO ranoreHa - BUHUNranoreHnabl.
rlpVI'-IVIHbI NOHWXEHHOW NoABUXHOCTWN. Peakuns nonnMmepmnsaunn, nonnMMepbl HA OCHOBE rajioreHonpPon3BO4HbIX
3TnNeHa.

ApomaTnyeckne ranoreHonpon3eonHble. Cnocobbl Nony4YeHUs: ranoreHMpoBaHMe apoMaTUHeckmx yrinesonopoaos,
pasnoxeHve conen omasoHns (peakummn 3aHomeinepa, Wrmana). Peakuun 3amelweHns ranoreHa B apoMaTtnyeckom
KofbLie 1 B 60KOBOW Lienn. BeH3MNbHbIA KATUOH, NPUYMHBI €70 MOBbIWEHHOR cTabunbHocTu. OernapobeHsorn.
BaanmMogencTBue apmnranoreHMaoB ¢ Metannamu: nonyvyeHme MeTanioopraHMyecknx CoeanHeHn, anapunos. Peakunn
ANEKTPOGMIBbHOrO 3amelleHns. BnusHme ranoreHoB (kak 3amectutenei) Ha opreHTaumio U CKOPOCTb B3aMOLENCTBUS.

IOun- v TpucbeHnnxnopmetaHsl. CtabunbHble CBOGOAHBIE paauKanbl U KapbKaTMOHBI.

Tema 11. CnnpTbl

OnHoaToMHble HacblWeHHble cnupTbl. MI3oMepus, knaccudmkaums, HomeHknatypa. Metobl cuHTes3a: npucoeanHeHe
BOJAbI K ABOVHOM CBSI3uW, rmaponns cessu C-Hal, BocctaHoBneHne kapboHMbHOM U KapBOKCUIBHOM rpynn, CUHTE3bI C
NCMNONb30BaHMEM METANOPraHN4eCcKnX CoeanHeHnin. SnekTpoHHoe cTpoeHune O-H ceasu. BogoponHas cBsasb B cnMprax
N ee NPosiBNEHNE B CMEKTPaNbHbIX XapakTepmucTmkax n donsnyeckmnx CBONCTBax. Xmmmnyeckme CBOMCTBa:
KMCNOTHO-OCHOBHbIE CBONCTBA, NOMYy4YeHNe ankoronsaToB U UX UCNONb30BAHME B OPraHU4eCckoM CMHTE3e, 3amelleHne
rMAPOKCUNBbHOM rpynbl, Aernapartauns. grpoobpasoBaHne: NPOCTLIE U CNOXHblE 3a¢hpmpbl. [NprcoeanHeHre cnMpPToB K
auetuneHam. OkucneHve n oernapuposaHne cnupTos.

MHoroatoMHble CnnpThl. ["nukonu, crnocobbl Ux nonyyeHuns. XnMmyeckune cBOMCTBA: OKUCNEHWE AOOHON KNCNOTON,
B3auMOLelCcTBME C 60pHOI7I KUCNOTOM, npespalleHmne B a-okncu, nerngparauunsd, nMHakonnHoBas neperpynnmpoBka.
anuepMH: 06pa30|3aH|/|e KOMMN/eKCcoB C MOHaMn MeTannos, oernogparauus.

HenpegnenbHble cnupThl. MNpeacTaBneHns o CBOWCTBaxX BUHWUIOBOrO CNMPTA, KETO-EHOMbHAs TayToMepus. BuHunosble
agoMpbl 1 Ux nonuMepusauns. Annnnosblii cnvpt. MeTodbl CMHTE3a, OCHOBAHHBIE HA UCMOMb30BaHMMW NPOMNUNEHA.
Oc06eHHOCTU XMMNYECKOFO MOBEAEHNS, CBS3AHHBIE C aNNWUbHBIM MOMNOXEHUEM FMAPOKCUNBbHOW rpynmnbl. BeH3unoBbIN
CNVPT, AW- U TPUPEHNNKAPOMHON, NPUYMHBI NOBLIWEHHOW NOABUXHOCTU FMMAPOKCUIBHOR rpynmbl.

Tema 12. deHONbI

CTpoeHne, nsomepus, HomeHknatypa. Cnocobbl BBELEHUS FMAOPOKCUIBHON FPyMbl B apOMaTMHECKOe SAPO: WEeNoYHoe
nnasneHne coner cynbgOKMCNOT, TMAPONN3 apuiranoreHMaoB, 3aMeHa aMMHOrPyMMbl HAa TMAPOKCUIT Yepes Conu
INa30HUS, KyMOJbHbIV CNocob nonydeHns goeHona.

KncnoTtHO-0CHOBHbIE CBOICTBA PEHONOB. MPMYMHBI NOBLIWEHHOK KUCNOTHOCTU (PEHONOB MO CPABHEHNIO C
anuaTm4eckmMm cnupTamu, BansHue samectutenein. ObpasoBaHune oeHoNATOB, MPOCTLIX U CNOXHbIX 3CPUPOB.
Peakumun anekTpounbHOro 3amMeLleHuns: ranonanpoBaHne, HUTPOBaHe, ankunmpoBaHne 1 auunmpoBaHue.
MeperpynnmpoBKa CNoXHbIX 3COMPOB Kak cnocob auunnpoBaHus no KonbLy (peakums ®puca). KoHaoeHcauusi peHonos
C KapbOoKCWbHbIMU COeANHEHUSIMU, oeHON-GoopManbaernaHble cMorbl. Peakuum anekTpodonibHOro 3amelleHus,
XapakTepHble AN OEeHONO0B N (PEHONATOB Kak apoMaTUYECKNX COEANHEHNI C MOBbIWEHHON aKTUBHOCTbIO:
kapbokcunmposaHue, HATPO3NPOBAHUE, a3oco4eTaHne, KapboHUIMpoBaHve. MMaprpoBaHne 1 oKUCIeHNe OEHONOB.
CrabunbHble oeHOKCUNbHbIE paaunkarbl, TPUMEHEHNE CTEPUHECKMN 3arpy>XKEHHbIX (PEHOMNOB B KA4ECTBE aHTUOKCMAAHTOB.

MHoroatoMHble peHonbl: NUPOKaTEXNH, PE30PLMH, TMOPOXUHOH, MMporanion. XnMmnyeckue cBOCTBa: 3aNeKTpounbHoe
3ameluleHne, peakunm oKnCcneHmns.

Tewma 13. NMpocTble acdoupsbl

Knaccudpmkaums, HomeHknatypa. Ouankmnosble acompbl. MeTobl CMHTE3a: Aernpparaumns cnmpTos, peakuus
BunbamcoHa, npucoegnHeHne cnnpToB K onedouHam. PacwenneHne npocTon apnpHON cBA3n (rmaponms).
BaanmMogencTeue ahnpoB ¢ NPOTOHHLIMK KUCNOTamMu 1 kucnotamu Jlblonca. Sgupartsl.

a-Okucn. MeTonpl MPOMbILWIEHHOIro K na6opaTopHoro nony4yeHmnsa oKCMpaHoOBOro Konbla. XnMmnyeckune cBOCTBA:
B3auMoLelCcTBME C ranoreHosonoponamu, BOLON, cnnptamMuy, aMMnakom, MarHVIIZOpFaHVI‘-IeCKVIMVI coeanHeHnsamn.

Tema 14. Kap60oHuNbHble coeaNHEeHUs
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Mporpamma aucumnnuubl "OpraHuyeckas xumuns"; 04.03.01 "Xumns".

KJ'IaCCI/Iq.)I/IKaLI,I/IFI N HOMeHKNnartypa. Cnocobsl 06paaoBaH|/|s| Kapéonanon rpynnbl: Kataintnyeckoe okncneHme
alkKaHOB, a/lIkeHOB 1 ankmnnapomMaTtn4eckumnx yrnesonooponos, OKCO-CMHTES, rmgparaunsa alnkmHoOB, rmaponns
remM-gurasioreHnpon3BogHbIX, OKUCNEHNE N oerngpunpoeaHmne CrnnpTos. CuHTE3 anbaernaos 1 KETOHOB U3 Kap60HOBbIX
KNACNOT N NX NPON3BOAHbIX: BOCCTAHOBJIEHNE rajioreHaHrnopmnnos, B3aMMoOencTemne c mMeTannopraHn4eCknmm
coeanHeHnAMNn, NMponn3 conen Kap6OHOBbIX KNCNOT. I"Iony'-leHme apomMaTtn4eckumnx OKCO-COeOVNHEHWNIA peaKLu/le|7|
aunnmpoBaHMA.

ONeKTPOHHOE CTPOeHMEe KapboHUbHOM FpynMbl, pacnpeaeneHne aNeKTPOHHOM NIOTHOCTY B Helt. XuMmnyeckne
csowicTBa. Peakuun HykneogunbHOro npucoeanHeHms. BaanmonencTemne ¢ retepoatoMHbIMU HyKNneohunamm:
npvcoennHeHne Boabl, CIMPTOB, B1CyNbdomTa HaTpUsi, NATUXI0PUCTOrO chocdopa. MexaHu3M aTnx peakuuii,
KMCNOTHBI 1 OCHOBHOI KaTanua. Baanmogelicteune ¢ N-Hykneodounamu: o6pasoBaHne OKCUMOB, MMapa3oHoB, peakuun ¢
nepeunyHbIMK (06pasoBaHne ocHoBaHwui LWndpdha) n BTopuyHbIMM (06pasoBaHMe eHaMWHOB W aMuHarnen) ammHamm.
Peakuuu ¢ C-Hykneounamm: npucoeanHeHne CUHNNBHON KMCNOTbI, METaNTOPraHNYeCKux COeANHEHWIA.

KeTo-eHoNbHAs TayTOMEPUS 1 CBSA3AHHBIE C Hel CBOWCTBa KapOOHUIBbHBIX COEAUHEHNIA: TanoreHUpPoBaHme u
ranocpopMHoe pacluenneHue, ankunmpoBaHue. AnbaonbHO-KPOTOHOBAS KOHAEHCALMS, €€ MEXaHWU3M B YCIIOBUSX
KMCMNOTHOTO M OCHOBHOrO KaTannsa. KoHaeH?caumm KapboHWUbHBIX COeAVHEHW C COEAUHEHNSIMI, COAEPXaWUMK
aKTVBHYIO METUNIEHOBYIO rpynny.

Peakumu okmcneHus anbnernaoB 1 KeToHoB (Mpaemno Monoea). Katanutuyeckoe ruppuposaHune KapboHWNbHbIX
COeANHeHNI, BOCCTAHOBMIEHWE KOMMNEKCHbIMY TMAPUAAMN METANNIOB, CNMPTAMW B NPUCYTCTBUMN ankoronsaTos antoMUHKS,
LIMHKOM B CONSIHOM kucnoTe. BocctaHOBNEHUE KETOHOB MeTannammn ¢ 06pa3oBaHNUEM METANNKETUNIOB U MUHAKOHOB.
OxuncnntenbHo-BOCCTaHOBUTENbHbIE peakummn: KaHHnuappo, TuweHko. BeHsonmHoBasa koHaeHcauus. Peakuvn
SNEKTPOUIBLHOIO 3aMeLLeHNs B apoMaTuyeckux anbaernaax n KeToHax.

Tema 15. MoTokOBasi KOHTPOJbHas paboTa no Teme "CnuUpTbl U KaPOGOHWUNbHBIE COeaUHEeHUN"

CI'II/IprI. KﬂaCCMQJMKaHMﬂ, HOMeHKNnartypa. npOMbILI.IJ'IeHHbIe NCTOYHUKWN: TngpaTtaung aikeHos, (*)epMeHTaTMBHbIIZ
rmoponns yrneesonos, rmgponns aakmnranoreHnoos. dunsnyeckne cBoncTaa. BO,EI,OpO,EI,HbIe CBA3KN, paCTBOPUMOCTb B
Boge.

Xummnyeckue ceoiictea. Kucnble n ocHoBHble cBoicTBa cnuptoB. ObpasoBaHmMe Conei, NPOTOHNPOBaHMe,
aTepudomkaums. ObpasoBaHue NPOCTbIX 3UPOB Kak pe3ynbTaT HyKNeogUNbHOro 3aMelleHns. Jernaparauuns cnmpTos.
Okuncnexne.

®deHonbl. Cnocobbl BBEAEHWUS FMAPOKCUIBHOM rpynnbl B apoMaTUiecKoe KoMbLO: M’MAPOIM3 apunranoreHaos,
LWeNo4YHOoN nNnae cynbdOKUCNOT, KYMONbHbIA CUHTES.

Xumnyeckue cBoiicTBa. Peakumm anekTpodmnnbHOro 3amelleHms. KnenotHocts doeHonos. ObpasoBaHne npocTbix
3chmpos heHonos (cuHTe3 BunbsamcoHa). deHondpopmanbaernaHsbie cMonbl. PeHonbl B pacteHmsx. JIMrHmH.

KapboHunbHble coeauHeHus. Knaccudpukaums, HomeHknatypa. Cnocobbl 06pasoBaHuns KapboHWUNbHOR rpynnbi:
OKMCNEHNe ankaHoB 1 anknnapomaTnyecknx COeAUHEHNA, 030HONM3 ONedHOB, rmapaTaumns ankMHoB, rmaponns
remaunranoreHnnoB, OKMCNeHNe CNNPTOB, ANEKTPOONIbHOE auMIMPOBaHNE apoMaTNHeCcKX COeANHEHWIA.

XuMpnyeckume cBOMCTBA. DNEKTPOHHOE CTPOEHME KapboHUNbHOM rpynnbl. BaamMoneicTere ¢ HyKneounbHbIMM
peareHTamu: BOLOW, CIMPTaMu, aM1uHaMm1, MarHuii- 1 IUTUAOPraHNYECKMMU coeanHeHnsamn. Keto-eHonbHas
TayToMepvsi. AfbONbHO-KPOTOHOBAs KOHAeHcaumsl. OKMCINTENbHO-BOCCTaHOBUTENbHbIE NPEBPALLEHNS anbaernaos U
KETOHOB.

Tema 16. Ou- n HenpegenbHble KAPOOHWNbHBbIE COeAUHEHUsI

LvkapboHunbHble coeanHeHus. Knaccudpmkaumsi, HomeHknatypa. Metonbl CHTE3a, OCHOBaHHbIE Ha peakumsx
okucneHns n koHaeHcaumm (Knsinzer). B-AmkapboHUIbHbIE COEANHEHUS: KETO-eHONbHASA TayTOMepWs, ankninpoBaHue,
obpa3zoBaHuMe xenaTHbIX KOMMIEKCOB C MOHaMKU MeTannoB. HenpeaenbHble kKapboHWIbHbIE COEaNHEHNS, NX
Kknaccudpukaums. a, B -HenpegenbHble anbaernabl 1 KeTOHbl. MeToabl CMHTE3a: OKMCNEHNE ONEPUHOB B annuibHOE
MONIOXEHWE W CNMPTOB aninibHOMO TWMNa, KPOTOHOBAS KOHAEHCAUMS KAPOOHUNbHBIX COeANHEHNA. DNEKTPOHHOE
CTPOEHNME: CONPSIXEHNE TI-CBA3EW, pacnpeneneHune m-anekTPOHHOM NAOTHOCTUN. XuMmnyeckne ceocTea. Peakuun
npvcoeaMHeHNs BOAbl, CIMPTOB, ranoreHoBOAOPOa0B, BucynbcpuTta HaTpus, ammmnaka, HCN, meTtannopraHn4eckmnx
COEAVHEHWIA.

Tema 18. OAHOOCHOBHbIE Kap60HOBble KUCNOTbl U UX NPON3BOOHbIE

KHaCCI/I(bI/IKaLI,I/IFI N HOMeHKnartypa. MeTonbl nonyyeHnsa: oknucneHune yrnesonoponos, CnpTos 1 anboernnos, CUHTE3bI C
MCMOMb30BaHNEM MarHum- n }'II/ITI/IIZOpFaHI/I‘-IeCKI/IX COeLMHEHNIA, OKNCK yrnepona, MaJioHOBOIro n aletoykCycHoro
30o1pPOB, r’MOPONN3 HATPUNOB N CNOXHbIX 3CPUPOB. CuHTes chyCHOIZ KNCNOThbI Kap6OHI/IJ'II/IpOBaHI/IeM MeTaHoa Ha
poaneBoM Katanmsartope. I'Ipmpo,uHue NCTOYHUKHN Kap60HOBbIX KNCNOT. SﬂeKTDOHHoe CTpoeHune Kap60KCI/U'IbHOIZ rpynnbl
n Kap6OKCI/IJ'IaT-aHI/IOHa. ®dunsunyeckne ceoncTea Kap60HOBbIX KUCNOT N NX NPON3BOLOHbIX. BO,EI,OpO,EI,HbIe CBA3N N
o6pasoBaH|/|e OMEepPHbIX accolmnaTtos.
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Mporpamma aucumnnuubl "OpraHuyeckas xumuns"; 04.03.01 "Xumns".

Xumnyeckune ceorictea. KncnoTHocTb, ee cBA3b C ANEKTPOHHbIM CTPOEHNEM Kap6OHOBbIX KNCNOT N X aHNOHOB,
3aBMCMMOCTDb OT Xapaktepa 1 NonoXxeHus 3aMecTuTenei B ankunbHoOM ue?nm nnm 6eH3onbHOM anpe. I'Ipomsso,qule
Kap6OHOBbIX KUCNOT: CONW, CNOXHble adpupbl, ranoreHaHrnapuabl, aHrnopuabl, ammobl, HI/IT?pI/IﬂbI. I'Ipe,uCTaBneHme [0}
MexaHn3me B3aI/IMOI'IpeBpaLIJ,eHI/II7I Kap6OHOBbIX KNACNOT N NX NPON3BOAHbIX, POJIb KAC/TOTHOIO N OCHOBHOIO Katajin3a Ha
npumepe peaKLl,I/II7I aTepudonkaunm N oMbineHns. BoccTtaHoBneHne n ranoreHnposaHmne KnMcnot (peaKme
Fennﬂ-dbonbrap,u,a-BenMHCKoro). Peakumun 3amelleHnst B 6e@H301bHOM KOJbLE KUCNOT apomMaTtn4eckoro psana.

MpounaBoaHble KApO6oHOBLIX KCNoT. Conu: peakumst AeKkapboKCUIMPOoBaHWS U ee KaTauTMHeckme BapuaHTbl, aHOAHOe
okucneHve kapbokcunaTt-aHMoHoB (peakuusi Konobbe), oericTere ranoreHoB Ha cepedbpsiHble conu (peakums
BopoamnHa-XyHcavkepa). MpakTn?4eckoe Ucnonb3oBaHne conei kapboHoBbIX KMcnoT. Mbina. ManoreHaHrnopuob:
peakumy ¢ Hykneogmnamm n Mcnonb30BaHne XNOPaHrMAPMAOB B Ka4ECTBE aunnupyowmx peareHTos. CnoxHble adoupsi:
KaTanntmyeckoe rmapmpoBaHne, BOCCTaHOBEHNE KOMMNEKCHBIMW rnapuaamMm metannos. Peakunm rmgponnsa
(oMbINeHus ), nepeatepudomKaLmmn 1 CroXHO3UPHOM KoHAeHCaUMn. AHrnapuabl KapOOHOBLIX KUCOT: peakLmn ¢
Hykneodpunamm (aumnupoBaHue). AMMabl: KACAOTHO-OCHOBHbIE CBOMCTBA, MPU?4UHbBI MOHMXEHHON OCHOBHOCTY 1
MOBbIWEHHON KNCNOTHOCTA MO CPABHEHWNIO C aMMUAKOM M aMMHAaMM, OCHOBHbIE MyTN NPEeBpaLLEHNs B aMU?HbI
(BoccTaHoBNEHMe, peakums FodmaHa n poACTBEHHbIE €1 MpeBpalleHms rmapasnaoos, a3uaoos U rMAPOKCaMOBbIX
kucnort). BaanmonpespauweHus amnaos n HATpunoB. CBOCTBA HUTPWUOB: KaTanMTU4eckoe rmgpuposaHme,
BOCCT@HOBMIEHNE aNOMOrNaPULAOM NNTUS, PEaKLN C MarHMNopraHN4eCKuMmM COeaNHEHNSAMMU.

Tema 19. I,IJ,B)’XOCHOBHbIe U HenpepelbHble Kap60HOBble KNCNOThbI

Iukap6oHoBble kncnoTbl. HomeHknatypa u knaccugorkaums. Metoapl CUHTE3a: OKUCNEHNE LIMKI0aIKaHOB,
ANMLUKIIMYECKUX CMIMPTOB U KETOHOB, apOMaTUYECKMX 1 ankunapoMaTnyeckumx yrinesoa0poaoB, rMaponnMa AUHATPUNOB,
CVHTE3bl C UCMONb30BAHUEM MANIOHOBOMO U aLLeTOYKCYCHOrO 3¢PMPOB.

Xummnyeckue ceoicTea. KUCnoTHblE CBOMCTBA W KX 3aBUCMMOCTb OT B3aWIMHOMO PAcMoNoXeHns KapOoKCUAbHbBIX rpyn.
ObpaszoBaHre NPON3BOLHbIX MO OAHOW U 06enM KapbOKCUNbHBIM rpynnam, CMelaHHble Npou3soaHbie. LLlaBenesas
Kncnota: peakuun aekapbokcunmposaHus, nekapboHMnMpoBaHns, okucneHns. Auatunokcanat, peakumm
CNOXHO3(PMPHOW KOHAEHCaUMK C ero y4acTneM u ux CUHTeTn4eckoe ncnonb3osaHne. ManoHosas kucnora:
LekapboKCUNMpoBaHUE ¥ NMPUYMHBI MOBBIWEHHON NErKOCTW ero NPOTEKAHUS, KOHAEHCALUUN C KapBOHWbHBIM
coeauHeHnamn. CBONCTBA MANOHOBOr0 achupa 1 NX CUHTETUYECKOE UCMONb30BaHME: KOHAEH AU ¢ KapOOHWbHbIMU
COeANHEeHNsaMMN, MPUCoeanHEeHe No KPaTHON CBA3KN, aKTUBMPOBAHHOW SNEKTPOHO-aKLENTOPHbIMU 3aMeCcTUTENSIMU,
06pasoBaHune ¥ ankMnMpoBaHe HaTPMaNOHOBOrO agoMpa, NPeBpaLLeHNE NPOLYKTOB 3TWX peakLmuii B KapboHOBbIE
KNCNOTbI. SIHTapHas U rnyTapoBas KUCNoTbl: 0bpasoBaHye aHrMapuAoB 1 UMULOB. CyKUMHUMKUL, €ro NPUMEHEHNE B
peakuuy 6poMMPOBaHNSA OPraHNYeCcKnx CoenHeHnin. dTanesas KUCNOTa U ee NPOM3BOLHbIE: (PTANEBLIV aHTMAPUL U
€ro NpUMeHeHre ANis CUHTE3a aHTPaxmMHOHA 1 ero NPOM3BOLHbIX, TPUAPUIMETAHOBbIX KpacuTenen; dotanummna n ero
MCMoNb30BaHMe LNs CUHTE3A aMUHOB (peakuus Mabpuans) u aHTPaAHUIOBOM KUCNOThI; CNOXHbIE 3COUPLI 1 UX
npakTnyeckoe npumeHeHvne. PenennexTbl, nnactudukaropsl. Tepedranesas KMcnota n ee NCnonb3oBaHne (naBcax).

HenpenenbHble MOHOKapboHOBbIE kKncnoThl. Knaccndprkauus. MeToabl nonyydeHus a,B-HenpenenbHbix KapboHOBbIX
KNCNOT. SNEKTPOHHOE CTPOEHUE, B3anMHOE BAMsiHUE KapbokcunbHol rpynnel 1 cBsian C=C. MNpucoennHeHve BoabI,
amMuaka, ranoreHoBoA40POAOB, MPUYMHBLI OpUeHTaummn, HabnonaeMon B 3Tux peakumsix. MeToobl Nony4eHust u nyTu
MCMONb30BaHNSA aKpUIOBOW, METAKPUIOBOW KCNOT U UX NPOM3BOAHbIX. Mnekcurnac. MNpupoaHbie MCTOYHUKM 1
NpakTN4eckoe 3Ha4eHNe ONEeNHOBON, NMMHONEBO, apaxnioHOBOM kUcnoT. MoHsATMe 0 NnpocTarnaHavHax. Jiunuapl, Xupsbi.
Onudpa v opyrve Bbichixalolme Macna.

HenpegnenbHble nmkapboHoBble KMCNOTb. CNOCOBbI MONy4YeHUs ManenHoBOW KACNOTLI U ee aHrmapuaa.
Crepeonsomepusi 1 B3avIMOMpPEBPALLEHNS MANENHOBOW 1 oyMapoBOW KUCNOT, MPOSIBIEHNE CTEPEON30OMepUn B
pasnnynsax nx XMMMYecKnx CBOMNCTB 1 B NPOCTPAHCTBEHHOM CTPOEHUM NPOOYKTOB UX peakuuii, NpoTekaiowmx no caasu
C=C. AueTuneHankapboHoBas kucnoTa kak ameHoun B peakumun Ounbca-Anbaepa.

Tema 20. NMoTokoBasi KOHTpONbHas paboTta no Teme "Kap6oHOBbIE KUCNOThI"
1. HomeHknatypa kap6oHOBbIX KMCNOT.

2. Knaccudukaums kapboHOBbIX KMCNOT.

3. MeTobl NONy4eHNst 0LHOOCHOBHbIX KAPOOHOBBIX KACMOT.

4.MeToAbl NONy4YeHNs! OBYXOCHOBHbBIX KAPOOHOBBIX KUCIOT.

5.MeToabl nonyyeHust HenpeaenbHbiX KapOOHOBbLIX KUCIOT.

6.X1MnYeckme cBOMCTBA OAHOOCHOBHbIX KAPOOHOBBIX KUCHOT.

7. XuMnyeckue CBOMCTBA IBYXOCHOBHbIX KapOOHOBbIX KUCIOT.

8.XvMunyeckme cBoMCTBA HENpPeAeNbHbIX KaPBOHOBBIX KUCOT.

9. Mpown3BoaHble KAPHOHOBLIX KUCOT.

10. MeToLbl MOAYYEHNS N XMMUYECKME CBOWCTBA NMPOM3BOAHBIX KAPOOHOBbLIX KMCMOT.
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Mporpamma aucumnnuubl "OpraHuyeckas xumuns"; 04.03.01 "Xumns".

Tema 21. HutpocoepuHeHus

Homerknatypa n knaccudgoukaums. Cnocobbl Nony4eHUs HUITPOCOEANHEHNIA: HUTPOBaHKE YrNeBOAOPOAOB (panukanbHoe
N 3NeKTponbHOE 3amelleHne), obMeH atoma rafnoreHa Ha HUTPOrpynmny, OKUCIEHNE aMUHOB, CUHTE3 Yepes Conu
Ma30HMS. ONEKTPOHHOE CTPOEHME HUTPOTPYMMbl U ee akLenTOpHbIA xapakTep. XUMnyeckue cBoMCTBa:
BOCCTAHOBMIEHNE B KMCOW, HEATPanbHOMN U Wweno4How cpegax. C-H KMcnoTHOCTb anndpaTnyeckmx HATPOCOEAUHEHNIA 1
nx Taytomepus (aum-coopma).

|-|pO,EI,yKTbI HEenonHOoro BOCCTaHOBNEHUA HI/ITpOCOG,D,VIHeHVIVI. HI/ITpO3OCO€,£I,I/IHeHVI5|, CpeHVIJ'IFVI,EI,pOKCI/IﬂaMI/IH,
asokcnbeH3on, rnapasobeHson. beHanaonHoBas neperpynnupoBka.

Tema 22. AMUHbBI

Knaccudpmkauus, HomeHknatypa. Cnocobbl NMoslydeHnsl, OCHOBaHHbIE Ha peakumsx HyKNeounbHOro 3amelleHuns B
ranoreH-, rmapoKcy- 1 aMMHONPOWU3BOAHbIX anudPaTNHECKUX U apoMaTYeckux yrnesoLopoLoB; peakumm
BOCCTaHOB/IEHWS HATPOCOEAMHEHWI (peakumns 3HMHA), a30TCOAePXallX MPOU3BOAHbLIX KAPBOHWUbHLIX COeANHEHWI 1
KapBOHOBbIX KMCIOT, NeperpynnmpoBok aMuaoBs (peakuus ModmaHa), asnaos (neperpynnupoeka Kypuuyca),
rmopasvaoB KapboHOBbLIX KUCOT M MMOPOKCAMOBLIX KUCOT (peakuus JlocceHa). SnekTpoHHOe CTpoeHMe aMMHO-Tpy b,
3aBMCUMOCTb OT NPUPOAbLI PaauKanos, CBS3aHHbIX C aTOMOM a3oTa. [pocTpaHCcTBEHHOE CTpoeHue aMMHOB. dranyeckre
CBOWICTBA, X CBSA3b CO CMOCOOHOCTHIO aMMHOB K 06pa30BaHMio BOLOPOOHbIX CBS3el. XUMUYeckre CBOMCTBA.
OCHOBHOCTb U KUCNIOTHOCTb aMMHOB, 3aBMCUMOCTb OT NPUPOAbLI paaukanos. BaavmonelicTere ¢ aneKTpoduibHbIMM
peareHTamu: ankMnnupoBaHve, rmapoKCUankunMpoBaHue, auniupoBaHe; B3auMoaericTBme ¢ a3oTUCTON KUCTOTOM.
OkuncneHve anmaTyeckx 1 apoMaTMYeckmx aMMHOB. HYeTBEPTUYHbIE AMMOHUEBbIE COMK: MONYYEHNE U3 TPETUYHbIX
aMVHOB 1 ankunranoreHngos (MeHLWyTKUH); 3NeKTPOHHOE CTPOeHWe, MPakTMYeckoe UCMoNb30BaHve B Ka4yecTse
KaTanm3aTopoB MexdasHoro nepeHoca, peakummn pasnoxeHus ¢ obpasosaHvem onedprHoB (peakums MogomaHa).

CBoiicTBa apoMaTUYECKNX aMUHOB: B3aUMOLENCTBME C anekTpodunamu. Peakuym ankunmpoBaHust 1 CynbcompoBaHus
apoMaTNYeCKMX aMMHOB, CyNb(RaHNNoBast KUCNoTa 1 cynbgamruaHble npenapatbl. ALunIbHas 3almTa aMUHO-FPynnbl.
HuTpo3npoBaHue 1 oua3oTMpPOBaHNE apOMaTUYECKMX aMUHOB. BaxHelwme npenctaButeny apoMaTuyecknx MoOHo- 1
OVNaMUHOB, OCHOBHbIE MYTU UX UCMONb30BaHUS. CUHTE3 reTepOLMKINYECKX COEANHEHUI U3 O-CDEHUNIEHAMAMMHA 1
0-amuHodpeHona.

Tema 23. [lna3o- U a3ocoeguHeHuns

LnasotupoBaHne apoMaTmyeckmnx aMmMHoB (peakuus ['prncca). DnekTpoHHOe CTPOEeHME, KaTUOH ANa30oHWs, Kak
3aNeKTPOodMIbHbIN peareHT. BaanmonpeBpaleHns pasnnyHbix oopM AnasocoeanHeHnin. Peakunn conei onasoHus,
npoTekatowme ¢ BblaeneHmeM asota, U UX NCMoNb30BaHNE Ons NoNyYeHns oyHKLUMOHaNbHbIX NMPON3BOAHbBIX
apoMmaTtuyecknx coeauHeHnin (peakummn 3aHameiiepa, HecmesiHoBa). Peakuun coneit anasoHus, npotekatwowme 6e3
BblIeNeHns asoTa. A30CcoueTaHne: anaso- 1 a3ococTaBnsolwme, 3aBUCMOCTb YCNOBUI NPOBEAEHMS a30C0OHeTaHns OT
npvpoabl azococTasnstowein. CUHTE3, 3aNEKTPOHHOE CTPOEHME U CTPYKTYPHbIE 0COBEHHOCTY a3okpacuTenei.
MeTunopaHx 1 KOHro KpacHbIii, Kak NpeacTaBMTeNN KpacuTenei, MCNonb3yeMblX B KA4eCTBE NHANKATOPOB.
BoccTtaHoBneHve coneit oMasoHns U a3ocoennHeHunii. icnonb3oBaHne aTux peakunii Ans CUHTe3a NpoM3BOOHbIX
rnapasvHa n ammHoB. Conmn ouasoHns Kak peareHTbl apunnpoBaHus apoMaTnyeckmx coeauHeHmnin. lnasocoeanHeHms
XMPHOro psipa: Anas3oMeTaH, Ana3oyKCcyCHbln agoup. CMHTE3bl Ha UX OCHOBE.

Tema 24. OcCHOBHble UCTOYHUKU MHDOPMaLIUM MO OpraHUYEeCKoOn Xummm

OCHOBHbIE UCTOYHUKM MHCPOPMALIMI MO OPraHUYECKOW XUMUK (YHeBHUKM, CNPaBOYHKKU, CTaTbu, 0630psbl,
WHTEPHET-UCTOYHMKU, Ha3bl JaAHHBIX)

Monck metoaukun nony4eHns opraHN4eckoro eeuecrtea (I'IO nmteparypHbiM NCTOYHUKAM, MHTepHeT-pecypcaM).
OécyxneHme MeToaouK nnTepaTypHoOro CMHTe3a. CocTtaBneHuve nnaHa cnHTes3a opraHmM4eckoro coeoMHeHus.

Tema 25. MNoToKkoBasi KOHTPO/NbHaA paborta nNo TeMe "AMUHBI M AnasocoenuHeHUs"
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Knaccudomkauus, HomeHknatypa. Metonbl nofy4eHnsl, OCHOBaHHbIE HA peakumax HYKNeodubHOro 3aMelleHuns B
ranoreH- n rmapokCUnpPonN3BOOHbIX YINEeBOAOPOA0B; peakumsix BOCCTaHOBIEHUS HATPOCOEANHEHWU (TMOpUPOBaHNe
HUTPOBOEH30Ma B KUCNOW 1 WENOYHOM cpeaax), a3oTcoaepXallmx Npon3BoAHbIX KAPOOHMbHBIX COEANHEHWIA 1
KapbOHOBbIX KMCNOT; NeperpynnupoBok ammnaos (FodgomaH), ruapasmaos (Kypuuyc, WmMnat), kapboHOBLIX KMCNOT U
OoKcuMOB (BekmaH). - OneKTpoHHOE M MPOCTPAHCTBEHHOE CTPOEHNE aMMHOMPYMnbl. - XuMmnyeckme ceoctea. OCHOBHOCTb
N KMCNOTHOCTb @MUHOB, BIMSIHWE NPUPOoAbl 3aMecTUTens (ankuibHblX, apUiibHbIX) HA KUCTOTHO-OCHOBHbIE CBOMCTBA
amMvHoB. BaanmopnencTteme ¢ anekTpodusibHbIMU peareHTaMn: ankunuposaHne, oKCrmankunmpoBaHue, aumnmpoBaHue.
Peakuuun ¢ a30TUCTON KUCNOTOR: pasnnuyns B XMMMY4ECKOM NOBEOEHUM NEPBUYHbBIX, BTOPUYHBIX U TPETUYHBIX aMUHOB, a
Takxe anuadaTnyecknx N apoMaTnyeckux aMmMHoOB.

Tema 26. OnTuyeckasi usomepusi

AnndpaTtnyeckne okcmkmncnotol. Knaccudukauus, nsoMepusi, HomeHknatypa. Metombl CUHTE3a OKCUKUCIIOT, 1X oblwue v
cneumndouyeckne CBOMNCTBA.

JTakTnabl U NAKTOHBLI. I"Ipvlpongle OKCUKMCNOTbI: rNMnKoiesas, Mono4Has, ﬂ6ﬂ0‘-IHa9I, BWHHasA, NMMOHHa4A, MMHOANbHas.

XupanbHOCTb MONEKyn 1 onTudeckas nsomepus. XmpanbHbii (aCMMMeETpUYecknii) atom yrnepoga. Ontunyeckas
n3omepms B pagy okcrukmcnot. MNpoekumnoHHbie coopmynbl Puwepa n HolomeHa. SHaHTUOMepbI, pauemarh,
ZamacTtepeomepbl, Me30YOpMbl. PazaeneHune pauemaTos Ha ONTUHECKUE aHTUNonbl. ABCONIOTHAS 1 OTHOCKUTENbHAS
KOHpUrypauus.

BanbaeHoBckoe obpalueHne n coxpaHeHue KoHdpurypauun. MNMoHaTue o Tpeo- 1 3puTpomsoMepax.
AcvMmmeTpudecknii cnuHTes. Homerknatypa Kana, ViHronbga, Mpenora.
OnTrnyeckas n3omMepus B paay anieHoB, CNMPaHoB, AndeHnna, LMknogaHos

Tema 27. BudpyHkuMoHanbHble coeanHeHus. TMaopokcu-, anbaernao- u KETOKUCOThl

HomeHknatypa u knaccudgoukaums. Anudpatuyieckne rugpokcrkucnoTel. Obwmue MeTodbl CUHTE3a, OCHOBAHHBIE HA
CBOWCTBax HeMpeLenbHbIX, ranoreH-, KeTo- 1 aMMHOKapPOOHOBBIX U AMKAPOOHOBLIX KMCIOT, MHOrOATOMHbIX CMIPTOB,
rMAapoKcuanbaernaos N rmapoKCHMTPUNoB. CMHTE3 B-rmapokCUKMCnoT nNo peakunn Pedbopmartckoro. MNpupoaHble
WCTOYHVKU W BaXHeNWNe NpeacTaBnTeNny rmapoKCMKNCNoT. nkonesas, MonoyHas, sbnoyHas, BUHHas, NMMOHHAs
KucnoTbl. XuMuyeckne ceoincTea. Peakuun pnermaparaumm n 3aBUCUMOCTb pesynbTarta OT B3aMMHOMO pPacnonoXeHus
KapOOKCUNBHOM W FMAPOKCUNBHONW rpynn. ApoMaTnUyYecKne rmapoKCUKUCNOThI: MOyYeHNe KapboKCUNMPOBaHMEM
heHonsiToB 1 HadpTonAaToB no Konbbe-WmnaTty. MonyyeHne npocTbIX 1 CNOXHBIX 3OMPOB, PeakLuy a30COHETaHNS.
Canvumnosas kucnoTa, acnmpuH, canon

HomeHknatypa n knaccudukauusi.

B-Anbaernno- u B-KeTOKUCNOThI, creumnduka nx cBoncTB. MonyyeHne cnoxHbiX aoUpoB no peakumm Knsinsexa.
AueToykcycHbI adoup, ero C-H-kncnoTHocTb 1 TayToMepus, 06pasoBaHMe MeTanIMYeckKnx NPOn3BoAHbIX, UX CTPOEHME,
IBOVICTBEHHAs peakLUMoHHas cnocobHOCTb 1 NCMONb30BaHNe B CUHTE3€ KETOHOB U KapBOHOBbIX KC/OT.

Tema 28. YrneBoabl

Knaccudomkauus, ctpoeHne, HoMmeHknatypa. Metogbl CUHTE3a OKCUOKCO-COeANHEHUI PasfinyHbIX TUMOB. [TNNKONEBbIA 1
rMULEPUHOBBI anbaernibl; AnoKcuaueToH. OnTuyeckas M3oMepus rMuLeprHoBoro anbaernaa. Obwue n ocoboble
CBOMCTBA OKCMOKCocoeanHeHun. OKco-umknonbHaa taytomepus. MNonyauetanu oypaHo3HOro U NMpaHo3Horo Tmna.
TeTpoabl. [1eHTo3bl. 'ekcoabl.

MoHocaxapuabl. [[eHeTn4eckmnin psg caxapos, anbao3bl Y KETO3bl, MEHTO3bl U FEKCO3bl, B3aUMHbIE Nepexoabl Mexay
HUMU. Mepexobl MOHO3 OT BbICWNX K HA3WUM 1 obpaTtHo. ObLlime 1 cneungunyeckme CBOMCTBA anbho3 U KETO3, MEHTO3
1 rekco3d. OTkpbITble popmbl Puwepa v unknudeckue Konnu-TonneHca, nx rpagouyeckoe nsobpaxeHve no duwepy u
Xeyopcy. OkcoumrknonbHasa TayToMepms caxapos 1 siBneHne MytapoTaumn: oypaHosbl U NMpaHo3bl. [MMNKO3WOHbINA
FMAPOKCUN N TNKO3MAHAS CBA3b; aHOMEPb! 1 aHOMEPHbIV 3PAEKT. ArIMKOHbI. SNUMeEpb! 1 aNuMeprn3aLus.
YCcTaHOBNEHUE CTPOEHUS 1 KOHGUrypaLuum MoHo3. OTaenbHbIe NPEeACcTaBUTENN MOHO3 - Ae30KCMprbo3a, prnboaa,
apabvHo3a, Kcuno3a, rnioko3a, MaHHO3a, ranaktosa, pykTosa. Buabl 6poxeHns caxapos.

Oucaxapuibl. Knaccrudpmkaumsi: HeBoccTaHasnmeatowme (Tperanosa, caxaposa) U BocCTaHaBnvBatolwme (ManbToaa,
uennobunosa, naktosa) 6moabl. [lokasaTenbCTBO X CTPOEHUS, TUMbl CBA3E MOHOCaxXapUAHbLIX 0cTaTkoB. MIHBepcus
caxapoabl. O6wye 1 cneumduyeckme ceoiicTea 61os.

Monucaxapugpl. NeHTO3aHbl (reMuLennionosa), rekcodaHbl (Kpaxman, rMKoreH, Lennonosa), ux CTPOeHne 1 CBOMCTBA.
MyTn paumoHanbHOro NCNoNb30BaHNs nonucaxapuoos. LlennonosHas npoMbIlWNEHHOCTb U XMMUS KNeTHaTKW.
WckyccTBeHHOe BONOKHO
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Tema 29. AMMHOKUCIOTbI U 6enku

HomeHknatypa u knaccudgoukaums. CTpyKTypHbIE TUMbl MPUPOLHbBIX A-aMUHOKUCIOT, CTEPEOXUMUS Y KOHCPUTYpPaLMOHHbIE
psiobl. CUHTE3bl M3 KAPOOHWNbHbBIX COEAVHEHWI Yepes3 LMaHrmapvHbl; U3 ManoHOBOMO, aleToyKCYCHOro U1
HWTPOYKCYCHOI0o 3COUPOB; ranoreH- 1 KeTokapboHOBbIX KUCNOT. MeToAbl CUHTE3a B-aMUHOKMCNOT, OCHOBaHHbIE Ha
peakuusx HerpenenbHbIX U AnkapboHOBbIX KNCNOT. KNCNOTHO-OCHOBHbBIE CBOMCTBA aMUHOKUCIOT U 3aBUCUMOCTb MX
cTpoeHus ot pH cpenbl. i3oanekTpuyeckas Touka. ObpasoBaHmne NPou3BoAHbIX N0 KAPOOKCUNbHOM 1 aMUHOrpynne,
6eTavHbl. B3anmogeicTeue ¢ a30TUCTON KMCNOTON. MpeBpalueHuns, NpoTekatowme npyu HarpeBaHnuM aMMHOKMCIOT, 1
3aBMICUMOCTb WX PE3YNbTATOB OT B3aUMHOI0 PACMONOXEHUS ABYX OYHKLMOHaMbHbIX rpynm. MNpeacTaBneHme o
nenTuoHOM cuHTe3e. Kanponaktam 1 ero TEXHUYECKOe 3HaYeHne. AHTPaHUNoBas U N-aMnMHOBEH30MHas KMCNOTbI:
METO[bl MOMYYEHNS!, CBOWCTBA W MYTW UCNONb30BaHNS

CocTas 6enkoB, nx oU3nNYECKUE 1 XUMUYECKNE OCOBEHHOCTU, TUMMYHBIE peakuun. Mentnibl. FeoMeTpus NnenTuaHow
cBa3n. Mnaponns 6enkos. MpUHLMNBI YCTAaHOBNEHNS KOHLEBbIX FPYMM 1 NOCNEL0BATENbHOCTM aMUHOKMCOTHbBIX
hparMeHTOB; CTyneHyathblii rnaponua. MpuHUMNbLI CTPYKTYPHOrO HanpaBneHHOro CUHTE3a NONMNENTUAHOM Lenwy; 3awmuTta
aMVHOrpynnbl, aKTUBMPOBAHUE Kapbokcuna, yaaneHne 3alWmnTHbIX rpynn. BTopryHas n TpetnyHas cTpykTypa 6enkos.

Tewma 30. Apomamqecxue rerepouuknunyeckume coegunHeHus
KJ'IaCCVIq.)I/IKaLI,I/IFI reTepouUMKINYECKMX COeANHEHUA 1 UX HOMEHKaTypa.

MaTnuneHHbIe reTepounkibl C OAHMM reTepoaTtoMoM: doypaH, TMoeH, nmppon. Metoabl CUHTE3a 1 UX
B3ammonpespauweHuns (FOpbes). 3aBUCMMOCTb CTENEHN apOMaTUYHOCTM OT MPMPOAbI reTepoaTomMa 1 ee BAusHME Ha
0COBEHHOCTY B3aMMOLENCTBNS reTepoumkna ¢ anektpodpunamv. CpaBHUTENBHAS XapaKTEPUCTNKA XMMNYECKX CBOMCTB
hypaHa, TuogpeHa, nuppona u 6eHsona. Peakumu rugpmposaHuns un okucnenus. dypgypon un TnodpeH-2-anbaerna,
nupocnusesas kmucnota. KucnotHble CBOMCTBA NUMPPONa u Nx Ucnonb3osaHne B cnHTese. KoHaeHcaums nuppona ¢
dhopManbaernaom 1 MypasbMHOM KUCAOTOR. MNuppon-2-anbaerng v ero npespatieHne B NopdouH. MpponbHbIA LMK Kak
CTPYKTYPHbI oparMeHT xnopogounna u remornobmnHa. Minoon v ero npouasogHble. MeToabl MOCTPOEHUS MHLONBHOIO
a4pa, OCHOBaHHbIE HA UCNONb30BAHMN apoMaTMYECKUX aMMHOB 1M apunrnapasoHoB (peakums duwepa). Xummdeckue
CBOMCTBA MHOONa Kak aHanora nuppona. CMHTe3 BaXHelhwWwmnx Nnpon3soaHbix. [peactaBnerHunst o npMpoaHbIX
COEOUVHEHNSX UHOOMBHOIO PAaa, MHAUFO. MOHATUE O MHANTOUIHBIX KPACUTENSX 1 KYBOBOM KpaweHum.

LecTnuneHHble reTepoLmKibl C O4HUM retTepoatoMom. MupranH 1 ero romonory. HomeHknatypa u nsomepus
NPOV3BOLHbIX. APOMATUYHOCTb M OCHOBHOCTb NMUPUAMHOBOIO Lukna. [MposiBneHne HykneodunbHbIX CBOMCTB: peakumm ¢
anekTpodpunamy no atomy asota u obpasosanvie N-okucu. OTHOWEHNE NUPUAKHA U €r0 FOMOIOTOB K OKUCTIUTENSIM.
MopvipoBaHue NUPUAVHOBOrO sapa. BnusHue retepoatomMa Ha peakumMoHHY0 cnocobHOCTb MUPUAMHOBOIO LMKNa B
LIeSIOM, U ero oTAenbHbIX MONOXEHUI. AHaNorvsi B XMMU4YeCKrx CBOMCTBax NUpuanHa n HuTpobeHsona. Peakuum
3NEeKTPOCPMNIBHOMO 3amelleHns B S4p0 nupuanHa u ero N-okncu. Peakumm HyKneoguibHOro 3aMelleHns Bogopoa
(peakums YnumbabuHa) n aToMOB ranoreHa. TayToMepusi rmapoKCUnMpuanHoB. Conm NUPUANHUS, paclenneHne
NMPWAMHOBOMO LMKNa.

XWHOAWH ¥ ero npocTeiwmne Npom3soaHble. MeToabl NOCTPOEHMS XMHONMHOBOIO S4pa, OCHOBaHHbIE Ha peakuunsix
AHUNMHA C FNLEPUTHOM 1 KapOOHUNBbHBIMU CoeanHEHUAMU (cnHTe3bl Ckpayna n OebHepa-Munnepa). OkncneHue
XMHonMHa. CX0A4CTBO M pasnmyne XMMMY4eCcKnx CBOMCTB NpUAMHA 1 xuHonuHa. VsoxnHonuH. MpeactaesnexHve o
NPVPOAHBIX COeANHEHNSX, NEKAPCTBEHHbIX CPEACTBAX U KpacuTensx - NPon3BOaHbIX MMPUANHA.

LWectnyuneHHble a30TUCTbIE retepouunknbel C AByMsA retepoatoMamMn. nI/IpI/IMI/IJJ,I/IH. Cnocobsl NOCTPOEHNA
nMAPUMNONHOBOIO A40pa, OCHOBaAHHbIE Ha B3aMMOOENCTBUM MOYEBUHbI U €€ NPON3BOOHbIX C MANIOHOBLIM 3CPUPOM,
adompamun a-anbaoernno- u B-KeTOKI/ICJ'IOT. CxoncTteo n pasnnymne XmMmMmn4eckunx CBOWCTB nMpunonHa n nupnMnaonHa.

5. MepeueHb yue6HO-MeTOOMYECKOr0 0b6ecnevyeHns A1 CaMOCTOSITeNIbHOW paboTbl 06yyaloLLLUXCS NO
AucuUnInHe (MOAyIH0)

CamocTosiTenbHas pabota oby4alolyxcs BINOMHSETCS Mo 3a4aHNI0 U NMPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpencTBeHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMocTosITeNbHYIO paboTy Ha
ayIUTOPHBIX 3aHATUSIX U HA BHEAyAUTOPHYIO caMocTosiTeNnbHyto paboTy. CamocToaTenbHas paboTta obyyatowmxcst
BK/OYAET Kak MOMHOCTbI0 CaMOCTOSITENIbHOE OCBOEHME OTLE/NbHbIX TEM (Pa3fenos) AUCLUUMNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayanTopHol paboTel. Bo BpeMsi caMocTosiTenbHoM paboTbl 0byyatowmecst YuTaroT u
KOHCMEKTUPYIOT y4ebHYI0, Hay4HYIO 1 CMPaBOYHYIO MTEpaTypy, BbINONHSAT 3aaHusi, HanpaBNeHHbIe Ha 3aKpenneHne
3HaHW 1 0TPabOTKy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSO MO AUCLMUMIUHE.

OpraHunsauus caMocTosTenbHOl paboTbl 0By4aoIWMXCs PernaMeHTUPyeTCs HOPMATUBHBIMW LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEpaTypOii U 3NEKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKNOYAS:
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Mporpamma aucumnnuubl "OpraHuyeckas xumuns"; 04.03.01 "Xumns".

Mopsnok opraHM3aLummy 1 oCyLecTBIEHNS 0Dpa3oBaTenbHON AeaTENbHOCTY NO 06pasoBaTebHbLIM NPOrpaMMam BbiCLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpammam MarucTpatypbl (YTBepXAeH
npvkasom MuHucTepcTBa obpasoBaHust U Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 rona Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin depepaunm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTVBM3aLMM CaMoCTOATENBHOM paboThl CTYAEHTOB BbICLIMX y4EOHbIX 3aBEAEHUIA"

YcTaB cheaepanbHOro rocyapcTBeHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckmin (MprBonxckuii)
denepanbHbI yHUBepcuTet”

MpaBuna BHyTPEHHEro pacnopsaka enepansHOro rocynapCTBEHHOO aBTOHOMHOMO 06pa30BaTENbHOMO yHpeXaeH s
BbICLEro npodgeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEpPCUTET"

JlokanbHble HopMaTMBHbIE akThl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta

6. POHA, OLLEHOUYHbIX CPEeACTB MO AUCUUMNIMHE (MOAYNIO)

®DOoHAO OLEHOYHbIX cpencTs no gucunnnnHe (Mo,u,ymo) BKIOYaEeT OLUEeHO4YHble MaTepuasibl, HanpaB/ieHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWNA, B TOM YMCIE 3HAHWN, yMeHVII7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKO4YaeT oueHOYHble
cpencTea TekKylero KoOHTponda 1 oueHo4YHble cpenctea ﬂpOMe)KyTOLIHOIZ arrectauumn.

B choHLe OLEeHOYHBIX CPEACTB COAEPXUTCS Creaytolas uHpopmMaums:

- COOTBETCTBME KOMMETEHUUI NNaHMpPyeMbIM peadynbTatam oby4eHus o JucUnnivHe (Momynio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (DOPMUPOBAHMS OLIEHKYM MO AMCUMNVHE (MOAYNIO);

- onucaHve nopsiaka NPUMEHeHUs U NpoLeaypbl OLEHMBAHNS LS KaXA0r0 OLEHOYHOro CPeacTBa;
- KpUTEpPUM OLIEHMBAHNS 015 KaXA0ro OLEeHOYHOro CpecTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BK/oYas TpeboBaHus, NpeabsBisemMble K 0ecTBUSAM 0bydatowmxcs,
IEMOHCTPVPYeMbIM peadynbTaTtaMm, 3a1aHns PasnnyHbIX TUMOB.

DOoHAO OLEHOYHbIX cpencTs no gucumninHe HaxogonTcs B an/IﬂO)KeHI/IVI 1k nporpamme oucumnnnHbl (MO,EI,yJ'II'O).

7. NepeyeHb nuTepatypbl, HEO6XO0AUMMON OIS OCBOEHUS OUCLUNMHBI (MOAyNst)
OcBoeHVe aucuMNAUHLI (MOSYNS) NpeLnonaraeT U3yYeHrne OCHOBHOW 1 LONONHUTENLHOW y4ebHOM nuTepaTypbi.
NuTtepatypa MoxeT ObITb AOCTYMHA 00yyalowWwmuMcs B O4HOM U3 BYX BapUaHTOB (M160 B 060MX N3 HKX):

- B 9NIEKTPOHHOM BUIE - YEPES ANEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKkNtoueHHbIX KDY norosopos ¢
npasoobnanatensimu;

- B NeyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Jlobadesckoro. Obyyatowmecs nony4aroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YuTaTeNnbckum buneTam B COOTBETCTBMU C NpaBunamu nonb3oBaHus HayyHol 6ubnmoTekoii.

OneKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 NoB0i TOUKM Npu BBEAEHNN 00yHaOLWMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTeMe "ONEKTPOHHbIA yHMBepcUTeT". Mpun MCNONb30BaHMM NeYaTHbIX U3LaHWA BUBNNOTEYHbIN
ooHA AomxeH ObITb YKOMMNIeKToBaH UMK M3 pacyeTta He MeHee 0,5 aksemnnspa (ans obydyatowmxcst no ProC 3++ - He
meHee 0,25 ak3eMnngapa) Kaxooro n3 n3gaHnini OCHOBHOWM nuTepatypbl n He meHee 0,25 sk3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyatowerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAMBAIOWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U [OMONHUTENBHOMN y4eBHON NTepaTtypbl, HEOOXOANMMON OJ1 OCBOEHUS AUCLUMMNAVHBI (MOOyns),
Haxonutcs B MNpunoxeHun 2 Kk paboyeli nporpamMme AUCUMNAMHBL. OH NOANEXUT OOHOBNIEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopos K®Y ¢ npasoobnagatensiMm anekTPOHHbIX U3OAHWA U NPU N3MEHEeHM KOMNNIEKTOBaHNUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB MHPOPMALMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTh "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLMMNIINHBI (MOaYIIs)

Buknneamns - http://ru.wikipedia.org/wiki/OpraHnyeckas_xumms

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 Bubnuotekn MIY - http://www.chem.msu.ru/rus/teaching/org.html

9. MeToguueckue ykasaHusi oisi 06y4aroLLLMXCA MO OCBOEHUIO AUCLUM/IMHBI (MOOYNS)
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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
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Mporpamma aucumnnuubl "OpraHuyeckas xumuns"; 04.03.01 "Xumns".

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 aucumnnuubl "OpraHuyeckas xumuns"; 04.03.01 "Xumns".

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 aucumnnuubl "OpraHuyeckas xumuns"; 04.03.01 "Xumns".

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 ¢ TpeboBaHnsamMm ®IFOC BO n yyebHbiM nnaHom no HanpasneHuto 04.03.01
"Xvmus" n npocomno NoAroToskun "HeopraHmyeckas xmmms".
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: Nabopatopwst 3HaHWiA, [6. I.]. - Yactb 1 - 2017. - 570 c. - ISBN 978-5-00101-506-2. - TeKkCT : 3NeKTPOHHbIN // JlaHb :
3NeKTPOHHO-6ubnunoTeyHas cuctema. - URL: https:/e.lanbook.com/book/94167 (nata obpatweHus: 28.02.2020). - Pexum
LOCTyna: ons aBTopma. MONb30BaTeNei.

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-BnbnunoTeyHas cuctema. - URL: hitps://e.lanbook.com/book/94168 (naTa obpaweHus: 28.02.2020). -
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: 28.02.2020). -
Pexwum goctyna: ons aBTopus. nonb3osarteneil.

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: 28.02.2020). -
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://znanium.com/catalog/product/415732
(nata obpaweHns: 28.02.2020). - Pexum gocTtyna: no noanmncke.

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: 28.02.2020). - Pexxum focTyna: ansi aBTopua. Nonb3oBaTeneil.

7. CupotkmH, O. C. SBonouns Teopum XMMNYecKoro cTpoeHmns sewectsa A.M. ByTneposa B yHUTapHyo Teoputo
CTPOEHUS XMMUYECKNX COEANHEHWI (OCHOBBI eanHON Xumnn) : MoHorpadoms / O. C. CupoTkuH. - Mockea : UH®PA-M,
2020. - 247 c. - (HayyHas mbicnb). - ISBN 978-5-16-009053-5. - TekcT : anekTpoHHbIi. - URL:
https://znanium.com/catalog/product/1036451 (nata obpaleHuns: 28.02.2020). - Pexum gocTyna : no noanucke.

JononHutenbHasa nuteparypa:
1. Boposnes, M. B. OpraHnyeckasi XuMns: TEpMUHbI U OCHOBHblE peakumm : yuebHoe nocobue / U. B. BopoBnes. - 4-e 13,
- Mocksa : JlTabopatopus 3HaHuin, 2020. - 362 c. - ISBN 978-5-00101-752-3. - TEKCT : 3NeKTPOHHbIiA // J1aHb :
9NeKTPoHHO-bubnnoteyHas cuctema. - URL: https://e.lanbook.com/book/135514 (nata obpalweHusi: 28.02.2020). - Pexum
[oCcTyna: Ans aBTopm3. Nonb3osaTenei.
2. lOposckas, M. A. OcHOBbI opraHunyeckoin xummu : yuebHoe nocobre / M. A. KOposckas, A. B. KypkuH. - 4-e nag. -
Mockea : JTabopatopusi 3HaHuit, 2020. - 239 c. - ISBN 978-5-00101-757-8. - TeKCT : aNeKTPOHHbIN // J1aHb :
3NeKTPOHHO-6ubnunoTeyHas cuctema. - URL: https:/e.lanbook.com/book/135515 (nata obpaweHus: 28.02.2020). - Pexum
JnocTyna: ans aBTopus. nonb3osaTenew.
3. MBaHoB, B. I'. Opranunyeckas xumus. Kpatkuii kypc: yuebHoe nocobue / MsaHos B.I"., 'esa O.H. - Mocksa: KYPC,
HUL MHDPA-M, 2018. - 222 c. - ISBN 978-5-16-101306-9. - TekcT : anekTpoHHsbIiA. - URL:
https://znanium.com/catalog/product/912392

(nata obpaweHns: 28.02.2020). - Pexum gocTtyna: no noanmncke.
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Mporpamma aucumnnuubl "OpraHuyeckas xumuns"; 04.03.01 "Xumns".

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

Hanpasnenue nogrotosku: 04.03.01 - Xumuns

Mpodbmnb noarotosku: HeopraHuyeckas xumus
KBanudomkauus BeinyckHuka: bakanasp

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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