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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 omcuunnuHel paspabdotan(a)(vn) 3asenyowmii kadenpoi, o.H. (npodgeccop) AHtunuH U.C. (Kadherpa
opraHuyeckor xumun, Xummdeckuin HCTUTYT uM. A.M. Bytnepoga), iantipin54@yandex.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
pe3ynbtatamm ocsoeHus OMOMn 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:

OrIK-6 CnocobeH npefcTaBnsaTb pe3ynbTathl CBOEN paboThbl B YCTHON 1 MMCbMEHHOR hopMe
B COOTBETCTBMU C HOPMaMM 1 Npasunamu, NPUHATLIMA B NPOCPECCNOHANBHOM
coobLiecTse.

YK-1 CnocobeH oCyleCcTBAATL NMOUCK, KPUTUYECKMIA aHanU3 U CUHTE3 MHCpopMaLmm,

NMPUMEHATDb CUCTEMHbIA Noaxon ans peweHns NoCcTaBeHHbIX 3aaau;

YK-3 CnocobeH ocylLecTBNATb CoLManbHOe B3aMMoLeCTBIS U peasiu3oBbiBaTb CBOK
ponb B KOMaHae;

YK-6 CrnocobeH ynpaensiTb CBOMM BPEMEHEM, BbICTPaNBATb U PEANN30BLIBATH
TPaEeKTOPMIO CaMOPasBUTHS HA OCHOBE NPUHLIMMOB 06pa30BaHuUs B TEUEHUE BCEN
PKN3HW;

O6yyatolmiics, 0CBOVBLINA JUCLMUMANHY (MOOYNb):
JlonxeH 3HaTb:

KnaccudmkaLumio U HOMEHKNAaTypy OpraHMYecknx CoeanHEHUIA, BaXXHeMWne Knaccbl OpraHn4YeCcKnx coeanHeHni -
CTpoeHMe, crocobbl Nony4eHus, omanyeckme N XMMMYeckme CBOMCTBAa, OCHOBHbIE TeOpeTUYeckme NpeacTaBeHns B
OpraHN4yecKol XMM1MK, B3anMHbIE NPEBPALLEHNS KNaCcCOB OPraHNYecKmx CoeanHEHWIA;

JonxeH ymeTtb:

BbIOENATb U 04ULATL OpraHNyeckKne CoeanHeHns, onpenensdtb OCHOBHbIE KOHCTaHTbl OpraHNYyeCcKX CoeAMHEHWI,
NPOBOANTb KAYECTBEHHbIN aHann3 opraHN4yecknx CoeAMHEeHN; COCTaBNSATb CXEMY MHOMOCTaAUAHOIO CMHTE3a
HY>XXHOro npenapara u CUHTE3MPOBATb €r0 MO NUTEPaTYPHLIM METOAMKAM, MONb30BATLCSA CNPABOYHON, 0630PHON 1
MOHOrpagun4ecKoin nuTepatypoli B 061acT opraHnyeckom XMMUK;

JonxeH Bnanetb:

TeopeTndeCcknmm npencrtaBneHnamm OprB.HI/I'-IGCKOVI XUMUKN, 3HAHNSAMKN O COCTaBe, CTPOEHUN U CBOMCTBax
opraHn4eckux sewecTB - ﬂpe,D,CTaBMTeﬂeVI OCHOBHDbIX KJ1aCCOB OpraHn4eckmnx COeOVHEHW; HaBblkaMun 6e3onacHoi
pa6OTbI C XMNYECKOW I'IOC)/,D,OI7I N opraHun4ecknmm sellecTteamm, TEXHNKOMN nposeneHmns sKkCnepmMmeHTa B na60paTop|/||/|
opraHn4eckoro CMHTeaa.

LonxeH 0eMoHCTpUPOoBaTb CNOCOBHOCTb M FOTOBHOCTb:!
NPUMEHSATb CBOW 3HAHUS HA NPAaKTUKE NPV BbINONHEHUN KBanUguUKaLMoHHo paboTbl.

2. Mecto aucumnnuHbl (Moayns) B CTpyktype OIMOIM BO

[aHHas oncumnnumHa (Moaynb) BkatodeHa B pasgen "61.0.10 OucumnnnHel (Moaynn)" 0CHOBHOM NpodbeccuoHansHom
obpaszoBatenbHoi nporpammel 04.03.01 "Xumus (He NpeLycMOTPEHO)" M OTHOCUTCS K 0683aTeNbHbIM ANCLMNINHAM.
OcBauBaetcs Ha 3 kypce B 5, 6 cemecTpax.
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Mporpamma aucumnnuubl "OpraHuyeckas xumuns"; 04.03.01 "Xumns".

3. 06beM gucuMnInHbI (MOAYNS) B 3a4ETHbIX e AUHMLAX C YKa3aHUeM KONMYeCcTBa YacoB, BblOeNleHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHSATUI) U HA CAMOCTOSAITENIbHYIO
paboty obyuaromxcs

Obwas TpynoeMKOCTb AUCLMMAUHBI COCTaBnseT 17 3a4eTHbIX(ble) eanHuL(bl) Ha 612 Yaca(os).

KoHTtakTHasi pabota - 440 yaca(oB), B TOM Yncne nekumm - 88 yaca(oB), npakTuieckne 3aHaTms - 96 yaca(os),
nabopaTtopHble paboTbl - 256 Yaca(oB), KOHTPONb CaMOCTOSATENbHOM paboThl - 0 Yaca(oB.).

CamocTtositenbHas pabota - 100 yaca(oB).
KoHTponb (3a4€T / ak3ameH) - 72 yaca(os).
®dopMa NPOMEXYTOYHOr0 KOHTPONS ANCLMMNNHDBI: 3a4eT 1 9K3aMeH B 5 ceMecTpe; 3a4eT 1 9K3aMeH B 6 ceMecTpe.

4. CopepXxaHue OUCLUNNUHbI (MOAYNSA), CTPYKTYPMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KonnyecTtBa akageMnyeckmx yacos v BuaooB y'-leﬁHbIX 3aHATUNA

4.1 CTpyKTypa 1 TematM4yeckuin nnaH KOHTaKTHOM M CaMOCTOSITe/IbHOM PaboTbl N0 AUCUUNANHE (MOOYNI0)

Buabl 1 yacbl
KOHTaKTHOW paboTbl,
Pasnenbl pucumnanHbl / MX TPy A0EMKOCTb CamocrosiTenbHas
N Moayns Cemectp (B yacax) pa6ota
MpakTuueckmellabopaTtopHble
Jlekumm 3aHATUA pab6ortbl
Tema 1. OCHOBHblE NOHATMSA
1. OpraHnyeckom Xxmmmnu 5 4 0 7
Tema 2. PeakumoHHas cnocobHOCTb
2. OpraHny4ecKkmx coeauHeHun 5 2 0 10
3. Tema 3. HacblweHHble yrnesonopoabl 5 4 5 7 6
Tema 4. HenpegnenbHbie
4. Yyrnesoooponbl paga atuneHa 5 4 2 / 6
Tema 5. Yrnesonoponbl ¢ AByMs
5. [BOAHbIMU CBA3SMU 5 2 0 /
Tema 6. AuetTuneHosble
6. yrnesonopoabl 5 4 2 / 6
v Tema 7. Llnknuyeckune yrnesonopombl 5 4 0 7
Tema 8. ApomaTnyeckue
8. YIMIEBON0POMbI 5 6 6 11 12
Tema 9. lNoToKoBas KOHTPONbHAA
9. pabota no Teme "Yrneesonoponb!” 5 2 0 6 6
Tema 10. ManoreHnpou3sogHble
10. yrnesonoponos 5 6 0 9 /
11.[Tema 11. CnnpTbl 5 4 4 11 5
12.[Tema 12. deHonbI 5 2 0 9 6
13.|Tema 13. lpocTble adoupsbl 5 2 0 9 6
Tema 14. KapboHunbHble
14, COBRMHEHNS 5 6 6 10 13
Tema 15. NoTokoBas KOHTPObHAsA
15.|paboTa no teme "CnmpTbl 1 5 2 0 0 6
KapBOoHWIbHbIE coeanHeHns"
Tema 16. Ou- n HenpenenbHbie
16. KapbOHWIbHbIE COEANHEHUS 5 0 0 9 7
Tema 18. OgHOOCHOBHbIE
18.|kapOoHOBbIE KUCNOTHI 1 UX 6 4 0 12 5
npou3sBoHble
Tema 19. I1ByxOCHOBHbIE U
19.|HenpenenbHble KAPOOHOBbLIE KACNOTbI 6 2 0 7 9
Tema 20. NoTokoBas KOHTPObHasA
20.|pabota no Teme "KapboHoBble 6 2 0 7 10
KucnoTtb!"
21.[Tema 21. HutpocoeanHeHns 6 2 0 7 3
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Mporpamma aucumnnuubl "OpraHuyeckas xumuns"; 04.03.01 "Xumns".

Bugabl n yachbl
KOHTaKTHOW paboThbl,
Pasnenbl AUCUMMINHDI / MX TPYAOEMKOCTb CamocTosiTenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
Jlekuvu 3aHATUSA paboTbl
22.|Tema 22. AMUHDI 6 2 0 10 6
23.[Tema 23. [Inazo- n azocoeanHeHns 6 2 0 10 9
Tema 24. OCHOBHbIE UCTOYHUKN
24.[vHdopmMaLmn o opraHnyeckom 6 2 0 7 6
XUMUK
Tema 25. NMoTokoBas KOHTPONbHAsA
25.|pabota no Teme "AMUHBI U 6 2 0 7 10
anasocoennHeHus"
26.[Tema 26. OnTnyeckas nsomepus 6 2 0 16 10
Tema 27. budpyHkunoHanbHble
27.|coenmHenuns. 'mpopokcu-, anbaernio- 6 4 0 12 0
N KETOKUCNOTHI
28.|Tema 28. Yrnesonpl 6 4 0 12 10
29.[Tema 29. AMUHOKMCNOTbI 1 Benku 6 2 0 10 10
Tema 30. Apomartunyeckne
30. reTepouUmnKIM4Yeckne CoeanHeHns 6 4 0 13 0
Utoro 88 22 256 174

4.2 CopepXxaHue guUCLUNNNHbI (MOayNs)
Tema 1. OCHOBHbIE MOHATUSA OPraHUYECKOW XUMUN

I'Ipe,uMeT Opr&HI/I‘-IGCKOVI XUMUN N CBA3b C OPYrMMN XMMNYECKUMIN HAYyKaMW, 6I/IOJ'IOFVIeI7I, MeaNLMHOR. CblpbeBbIe
NCTOYHUKKN OpraHn4eckunx coeauHeHnin. 3HadeHne coequHeHNI yrnepona B ﬂpaKTquCKOIZ neAaATeNlbHOCTN
yenoseyeckoro obuecTsa.

DopMnpoBaHME 1 OCHOBHbIE MONOXEHUS TEOPUN CTPOEHUS OPraHnYecknx coeanHeHnin. CTpyKTypHbIe NpeacTaBneHuns
Kynepa, Kekyne, Teopust xummdeckoro ctpoeHns A.M.Bytneposa. CTpykTypHble popMynbl Kak CPeACTBO 0ToBpaxeHus
CTPOEHUNS OpraHnyecknx coeanHeHuin. iaomepuns, romonorus, naonorns. CTpykTypHas n3oMepus 1 ee pasHOBMOHOCTY.
MpocTpaHCTBEHHAA N30MEpPUs: MOHATUS O KOHApUrypaumm n KoHgopmaumn. KoHgopMaumMoHHbIA aHanua.
MonekynsipHble Mogenv. Cnocobbl n306paxeHunst MPOCTPAHCTBEHHbBIX CTPYKTYP (MPOEKLMOHHBIE chopMyibl Durwepa,
HblomeHa n 7.4.).

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

Xumuyeckas cBa3b Kak NposiBNeHne eanHOro B3aMMoLencTBns B Monekyne. Tunbl XMMUYECKOW CBSA3W: NOHHAas,
KOBaneHTHas, cemunonsipHas. HanpaeneHHOCTb cBA3M. [pUBNnXeHHbIE MaTEMATUHECKNE METOAbI ONUCAHNS
3NEKTPOHHOr0 CTPOEHNS MONEKYN: METOL, MONEKynsipHbix opbutanein (MO IKAQ), meton BaneHTHbIx cBsseli (BC) u
Teopus pe3oHaHca n ap. MonekynsipHble opbutanu, cnocobbl X ONUCAHUS: G- U TI- CBA3U, HaHaHOBbIE CBA3N;
fokann3oBaHHble 1 genokanuaosaHHble MO. [1se rpynnbl XxapakTepuCcTmK aNeKTPOHHOIrO CTPOEHMUS: SHepreTuieckne n
CBSI3aHHbIE C pacnpeneneHmeM 3neKTPOHHOM MANOTHOCTU. DHepreTuYeckKne XxapakTepmucTukn: NoHas sHeprus
06pas3oBaHmns MOMEKYNbl, MOTEHLMANbHAS NOBEPXHOCTb MONEKYbI; SHEPTUS CBA3W, MOTEHLMAN MOHU3ALIMK, CPOACTBO K
SNEKTPOHY, aHeprus rpaHnyHbix MO. XapakTepucTukiy, cBsidaHHbIe C pacnpeaeneHneM an1eKTPOHHOR MNAOTHOCTH:
3(PPEKTMBHBIN 3apag Ha atoMe, OMNOMbHbIA MOMEHT OTHAENbHbIX CBSA3€MA U MONEKYNbl B LIENOM.

Mbpuansaums n rnbpuaHsble opbutanu. MpocTtble 1 KpaTHble CBS3W. VX onncaHne Ha OcHOBE NpeacTaBneHnii 0b sp-,
sp2 v sp3-rmbpuansauun.

BsanmHoe BnusiHne atoMoB B Monekyne. OCHOBHbIE NOHSATUS 06 9NEKTPOHHbBIX agpdpekTax. VIHAYKTUBHBIA 3C0EKT 1
agpcpekT nonsi. ConpsiXeHne U CBEPXCONPSIXEHUE (TMMEPKOHBIOraLns) U KX ONMCaHUE B paMKax TEOPUM PE30HAHCA 1
MeTona MONEKYNsiPHbIX opbuTanei.

PeakunoHHasi cnocobHoCTb opraHn4yeckux COEOVHEHWIA. KHaCCVI(*)I/IKaLI,I/IFI opraHmn4eckux peaKLum7|: peakunn
3amelleHuns, npncoeanHeHuns, oTwenneHnsa, UMKnonpncoaonHeHns, oOKMCNnTenbHO-BOCTAHOBUTENbHbIE peakunn 1
neperpynnmnpoBkN. [NoHATNE 0 MexaHn3me peakunn: NnpoMeXyTo4Hble YaCTuLbl, NepexonqHoe COCTOAHME. KnHeTtunyeckunin
n TepMO,D,MHaMquCKMIZ KOHTPONb. Twunbl paspbiBa XUMUYECKOI CBSA3N (FOMOJ'II/ITI/I‘-IGCKI/IVI n FeTepOHMTMHeCKMM).
rlpOLl.eCCbI, nportekawwme ¢ CUHXPOHHbIM Pa3pPbiBOM U o6pa30|3aH|/|eM cBs3ei. [OMOreHHbIi, FeTepOFeHHbIIZ Kartannms.
rlpe,D,CTaBJ'IeHI/IFI 0 MexXda3HOM 1 MeTanoKOMIMIIEKCHOM Kartannae.
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Mporpamma aucumnnuubl "OpraHuyeckas xumuns"; 04.03.01 "Xumns".

Tema 3. HachbilLeHHbIe yrnesonopoabl

COMonoruyeckuii psm ankaHoB, UX N30MEPUS U HOMEHKNATypa. ANKunbHble paavikansl. [prpoaHble NCTOYHVKN
napacpvHoB. OCHOBHbIE METOLbI CUHTE3a: TMAPVPOBAHNE HENPEAENbHbIX YTeBOL0POL0B, BOCCTAHOBNEHWE ranoreH- 1
K1CMNOPOACOLepXalmX CoOeAnHEHNN, peakuus Biopua, nekapboKCunmpoBaHne 1 3NeKTPonm3 coner kapboHOBbIX
KWCNOT.

OneKTPoHHOEe CTPOEHNE ankaHoB Ha OCHOBE NMpeacTaBneHuin 06 sp3-rmbpuamnsaummn. LnvHbl CBS3el 1 BaneHTHbIe yribl.
MpocTpaHCTBEHHOE CTPOEHME HaCbIWEHHbIX YrNeBOA0POAOB: KOHGIOPMALIUK 1 goakTopbl, onpenensiowme
OTHOCUTENbHYIO CTabUNBbHOCTb KOHGDOPMEPOB.

dursmnyeckne CBONCTBA NapadpriHOB 1 NX 3aBUCUMOCTb OT ANVHbI U CTEMEHW Pa3BETBNEHHOCTY YrNIeBOAOPOLHOM Lienu.
Xumnueckue cBorcTBa. Peakunm, npoTekatowme ¢ roMoMTUHECKUM Pa3pbiBOM CBSI3U. MexaHn3M LienHbIX
cB0OOIHO-paavKanbHbIX peakunii 3aMeLLeHns B ankaHax (raforeHMpoBaHue, CynbpoxnoprpoBaHne, HUTPoBaHue,
okucneHune). CeoboaHble paaukanbl: KAYECTBEHHAS TPAKTOBKA VX CTPOEHNS HA OCHOBE NpeacTaBneHnin 06
sp2-rmbpunamsaunm; oakTopsbl, onpenensiowme cTabrunbHOCTb CBOOOAHBIX paaukanos. CBS3b MeXAYy CTabUNbHOCTLIO 1
CENEeKTUBHOCTbLIO B PeakLmsx CBOOOLHO-PaLMKaNIbHOTO 3aMeLleHus.

Tema 4. Hel'lpe,[l,eanble yrneesoaopoAabl psaga 3tuieHa

"OMONOrnYeckunin psig ankeHoB, nx N3oMepusl, HoMeHknaTypa. FeoMeTpuyeckas (unc-, TpaHc-) usomepus. OnvcaHue
31eKTPOHHOI0 CTPOEHNS ankeHOB B TEPMUHAX NIOKAIM30BaHHbIX G- U TT -MONEKYNSIPHbLIX opbuTanei.

Cnocobbl 06pa3oBaHns LBOHO CBA3W: AErMAPUPOBAHUE aNKaHOB U MPOMbILNEHHOE NONyYeHNE ONethrHOB NyTEM
TEPMMYECKMX NPEeBPaLLEHUNA HACHIWEHHbIX YT1eBOAOPOA0B (KPEKMHT), HaCTUYHOE rTMAPUPOBaHNE TPONHON CBA3N,
JerngporanoreHnposaxve, gernaparauns (npasuno 3ariuesa), geranoreHmpoBaHme, TEpMUYEcKoe pasnoxeHune
4YeTBEePTUYHbIX aMMOHMEBbLIX OCHOBaHUI (peakuus Modmana).

OTHocuTenbHas cTabunbHOCTb CTPYKTYPHBIX M FEOMETPUYECKMX M3OMEPOB ONEINHOB 1 UX n3oMepunsaums. OCHOBHblE
TWUMbl MEXaHU3MOB B XMMWYECKMX NpeBpalleHmsx ankeHos. Peakumm anekTpounbHOro NprcoeamHeHRns KUCnor,
ranoreHoBoAOPOAOB, BOAbI, ranoreHoB. Perno- n ctepeocenekTMBHOCTb SNeKTPOUILHOMO npucoeanHeHmns. lNpasmno
MapkoBHMKOBA 1 ero MHTeprpeTaumns ¢ NO3ULIA 3NEKTPOHHBIX 3DAIEKTOB 3aMecTUTenen N nx BINSHNS Ha
OTHOCUTENbHYIO CTaBUNBHOCTb N30MEPHbLIX KapbkaToHoB. KapbKaTWoHbl, UX 3NEKTPOHHOE CTPOEHME
(sp2-rmbpuaunsauns). Peakuun paavnkanbHoro npucoeauHeHus. MepekncHolli adpapekT (Kapawa-Maiio) un obpaleHue
opveHTauun NPUCoeiNHEHNs ranoreHoBOAOPOA0B Kak pe3ynbTaT N3MeHeHns MexaHuama peakuumn. KoopanHauus
oneuHOB C NepexoiHbIMM MeTannamm, o6pasoBaHue T -KOMMNEKCOB.

Fm,upoéopmposaHme n Katanutnyeckoe rmopunposaHue. OkuncnutenbHble peakunn: anokcunanposaHme, LKC-,
TpaHCc-rngpokcunnposaHmne, 030HONN3, OKUCNUTENbHOE pacllenneHue. KaTtnoHHas, CBOﬁOJJ,HOpa,D,VIKaJ'IbHaﬂ n
KoopaAnHaunoHHas nonnMepmnlauns ankeHos, TenomMmepmnsanins.

Peakuuun ankeHoB Mo anivMnbHOMY MONOXEHWIO: ranonanpoBaHne, okucneHne. AnnnbHas T-anekTpoHHAs CUCTEMa,
p,T-COMNpsiXeHne, Ka4eCTBEHHOe OnucaHue xapaktepa pacrnpeneneHns aNeKTPOHHON NAOTHOCTW B TEPMUHAX Teopuit
pe3oHaHca B annunbHbIX KaTWOHe, paaukane u aHUoHe.

Tema 5. Yrnesonoponbl C ABYMS1 ABOMHBIMU CBA3SIMU

Knaccucprkauus, n3aomepusi U HOMEHKNATypa. SNeKTPOHHOE CTPOEHME COMPSIXXEHHBIX AMEHOB: TI,TT-CONPSXEHNE,
NMpencTaBNeHUs O AeNOKaNN30BaHHbIX TI-MONEKYNSPHbIX opbuTansx. BaxHeiwune 1,3-aneHbl (ByTafmeH, U3onpeH) un
cnocobbl VX NOMyYeHNs peakLumsiMu LErMapypPOBaHUS, AernapOXI0PUPOBaHMS U fernapaTtaummn. XMMuyeckne CBOMCTRa:
KaTanuTn4eckoe ruapupoBaHne, aneKTpoouIbHOE NPUCOENHEHNE ranoreHoB 1 ranoreHoBOLOPOLOB 1 HanpaBneHue
NMPUCOEONHEHUS B YCNIOBUSX KMHETUHECKOrO 1 TEPMOAMHAMUYECKoro KoHTpons (1,2- u 1,4-npucoenunHenne). JMeHoBbIii
cuHTe3. Linknoonuromepusaumsi. NMonmMepusaums UEHOB 1 €€ TEXHUYECKOE 3HadYeHre. MNprpoaHbI 1 CUHTETUHECKUI
Kaydyk, CTEpeoperynsipHble NONMMepbI, ByNKaH13aums Kaydyka.

KyMyJ'IeHbII 9NEKTPOHHOE M NPOCTPaHCTBEHHOE CTpOoeHMne KymMyneHoB Ha OCHOBE npencrtaBeHns 06 sp-r|/|6pv|,u|/13auv|m.
XnMmnyeckune cBOCTBA: BOCCTAHOBNEHME, rmoparaunsa, ammepusauuna, naomepmsanins.

Tema 6. AueTuneHoBbIe YrNeBoaopoabl
N3omepusi n HomeHknatypa. MonekynspHo-opbuTanbHOe onucaHne TPOWHOM CBA3W, Sp-rmbpuamsaums.
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Mporpamma aucumnnuubl "OpraHuyeckas xumuns"; 04.03.01 "Xumns".

MeTonbl 06pasoBaHnst TPOVHOM CBA3M, OCHOBAHHbIE HAa peakuusx geruaporanoreHmposanus. KapbuaHbii n
NMMPONUTUYECKMIA METOAbI CMHTE3a aueTuneHa. lMonyyeHne roMonoroB aueTuneHa ankunmpoBaHNeM aueTuneHnaoB.

XuMuyeckmne CBONCTBA aNkMHOB: KaTtanMTuyeckoe ruapmposanue, rngparauns (peakums Kydeposa),
kapboKCUNMpoBaHue, NPUCOEaNHEHNE CNMPTOB, KAPOOHOBBLIX KUCMOT, rafnoreHoB, ranoreHoBo40POLOB.
ONeKTPOOUNbHBIA U HYKNEoWbHBIA MEXaHU3Mbl NPUcoeanMHeHUs. Jumepnsaums n uMKnoonMroMepmnsaLnmns ankmHoB.
OxucnutenbHble NpeBpalleHns aueTnneHos. KNCnoTHbIe CBOWCTBA anknHOB-1, aueTuneHnabl MeTannos.

Tema 7. Lluknuueckue yrneBogopoabl

Knaccundomkauns, HomeHknatypa u cTpykTypHas nsomepus. OTHOCUTENbHAS YCTONYMBOCTb LIMKIOB, €€ aHaNU3 Ha
OCHOBE NpencTaBneHnin 0 pasfinyHbIX TUNax HanpPsXeHWn: yrnoBoe U TOPCUOHHOE. ['eoMeTpuyeckas nsomepusi.
MpocTpaHCTBEHHOE CTpOEHME Manbix U cpeaHux unknos (C3- C6). KoHdbopmaLmm umknorekcaHa (Kpecno, BaHHa, TBUCT)
W ero NPOU3BOLHbIX, 3KBATOPMANbHbIE N aKCuasbHble ¢BA3n. OCOBEHHOCTU NPOCTPAHCTBEHHOrO U 9NEKTPOHHOI0
CTPOEHWS LMKIONPONaHoBOro KonbLa.

CuHTETMYECKME METOADI MOCTPOEHUA HACbIWEHHbIX LUMKMOB: LnKnn3auna guranoreHankaHoB No peakunmn Blopua,
peakunn umknonpmncoenouHeHns, rugpnposaHne apomMatn4eckmnx yrnesonoponos.

XunMmnyeckme cBoncTea LI,I/IKHO6YTaHa, UMKNoneHTaHa, unknorekcaHa. Peakuum CBOéO,ﬂ,HOpa,D,VIKaJ'IbHOFO 3aMelleHuns.
ﬂposiBneHme ocobeHHocTe CTpOEeHMsA umknonponaHa B ero XxuMn4eckmnx ceomncTtBax. Peakunn npucoegnHeHuns.
B3anmHble nepexonbl LUNKNOB.

Monuuuknmnyeckmne HacblweHHbIe yrnesonopoabl. Tunbl 6VILI,VIKJ'II/IHGCKI/IX CUCTeM: coegnHeHnsa ¢ n3onnMpoBaHHbIMUA
umknamun, cnmpaHoBble, KOHOEHCUPOBAHHbIE N MOCTUKOBbIE CUCTEMbI. KapKaCHbIe coegnHeHnd, agaMaHTaH.

Tema 8. ApomaTuyeckue yrnesonoponbl

BeHson n ero romonoru, naomepus, Homexknartypa. lNpoTveopeyne Mexay popManbHON HEHACILWEHHOCTBIO
6EeH30NMbHOrO KOMbLiA U XMMUYECKMMI CBOMCTBaMU BeH30Na: OTHOCUTENbHAS YCTONYMBOCTb K OKUCIEHUIO, CKITOHHOCTb K
peakuusMm 3amelleHus, TepMoxummst ruapuposanus. dopmynsl Kekyne, Obtoapa, JlaneHbypra. CoBpeMeHHble
npencTaBneHust 06 aNeKTPOHHOM CTpoeHWn 6eH3ona. ApoMaTUYHOCTb, ee NpusHaku. MpaBuno Xiokkens.
HebeH3onaHble apoMaTn4eCcKe CMCTEMBI; LIMKIONPONEHUNbHBIA 1 UMKNOrenTaTpueHUbHbIA KaTUOHbI,
LMKNIONEHTAANEHWNbHBI @HUOH, NATUYNIEHHbIE FeTePOLIMKIIbI.

Peakumun apoMaTnyeckoro anekTpoguibHOrO 3aMeLLeHNs: M30TOMHbI 0BMEH, CyNnbMPOBAHUE, HUTPOBAHNE,
ranonnmpoBaHve, ankunuposaHve, aunnmposaHue. MexaHnam peakumu: Ti- U G-KOMieKcbl. [POTOHHbIE KACNOThI 1
KncnoThbl Jlblonca kak Kkatanm3atopbl aNeKTpornbHOro 3amelleHns. BnnsHue 3amectuteneli B 6eH30M1bHOM KOnbLe Ha
N30MEpPHbI COCTaB NPOAYKTOB 1 CKOPOCTb peakumu. Mpasuna opueHtaumm. Peakuum paavkanbHOro 3aMeLleHuns
NMPUCOEANHEHUS.

Ankun6eH3zonbl. Cnocobbl NONyYeHNs ¢ MCNONb30BAHUEM peakLuil ankunmpoeaHus, Biopua-Buttura. Peakuum
3NeKTPOPUNIbHOIO 3amelleHns B 6eH30/1bHOM KorbLe. Peakummn paavkanbHoro saamelweHns B 60KoBol Lenwm,
6eH3unbHas Ti-cuctema. OTHOCUTENbHAS YCTOMYMBOCTb BEH3MNbHOro paaukana. OKMCnuTeNnbHble NPeBpaLleHUs
anknnbeH3onoB, peakummn SernaprpoBaHus (MPOMBILNIEHHbIA CUHTE3 CTMPONA).

LOudpbeHun- n TpudpeHNNIMETaHbI, X CMHTE3 peakunel Ppuaens-Kpadtca, BOCCTAaHOBIEHWEM TpUapui-kapbuHoOMoBs
ranoreHnnoB. KucnotHele cBOMCTBA YrneBoAopoaos, wkana CH-kucnotHoctU. MprynHbl NOBLIWEHHOW CTabUNBbHOCTM
kapbaHMOHOB, kKapbKaTMOHOB 1 paaukanos, 0bpasyoWwmxcs 13 nonvapunMeTaHos. Kpacutenu TpugpeHmnMeTaHoBoro
psnoa.

LundpeHun, ero aneKTpoHHAs 1 NPOCTPaHCTBEHHAS CTPYKTypa. Peakumn anekTpodunbHOro 3amelleHus,
OPVEHTUPYIOLMIA 3OCDEKT B 3TUX peakumsix. KoHOeHCUMpoBaHHble apoMaTuyeckune cuctembl. HadptanuH, aHTpaueH,
(heHaHTpeH. 1aomMepusi n HoOMeHKNaTypa ux NPOM3BOAHbIX. DNEKTPOHHOE CTPOEHNE M apoMaTUYHOCTb. Peakuum
3NEeKTPOPUNIBHOIO 3aMeLleHNs U NPUCOeaUHEHNS. TMOPUPOBaHME U OKUCNIEHNE KOHAEHCMPOBAHHBIX apoMaTUYECKMX
cucTeM. AHTpaLEeH B AVEHOBOM CUHTE3E.

Tema 9. MoTokoBasi KOHTponbHasA paboTa no Teme "Yrnesogoponbl”
Knaccudomkaumns opraHnyeckmnx coeanHeHuin.

MeTogbl NONy4EeHNS U XMMUYECKME CBONCTBA ankaHoB.MeToabl NONy4eHns u XMMU4eckme CBOMNCTBa ankeHos. MeTtoapl
NONy4eHNs U XMMUYECKME CBOMNCTBA ankmHOB. MeToabl Nony4eHns n XMMn4eckne CBOMCTBa AneHoB. MeTtoapl NnonyYeHns
N XUMNYeckre CBONCTBA apeHOB.

MexaHn3Mbl opraHmn4eckux peaKu,vn7|.
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Tema 10. FanoreHnpou3sogHble Yyrneson0ponos

MoHoranoreHonpon3BoAHbIe anudaTUYecKnx yrneBoaoponoB, X N3oMepust 1 HoMeHknatypa. Cnocobbl 06pa3oBaHums
cesa3n C-Hal: 3ameweHne atomMa Bogopoaa v ruapoKCUIbLHON rpynibl, peakumm NprucoeanHeHns no KpaTHbIM CBA3AM.
Xummyeckne CBOMCTBA: HYKNEO(UIbHOE 3aMeLLEHNE aTOMOB rafioreHoB, NpeacTasneHms o mexaHnamax SN1, SN2.
Peakuuu oTwennenus, npasmno 3anuesa. BnnsHue pasnuyHbix (hakTopos (MPMpoaa v KOHLEHTpaums Hykneogomna un
OCHOBaHUSI, CTPOEHME ankuiranoreHnaa, NpupoLa pacTBopuTeneil) Ha peakUMoHHY0 CrocoBHOCTb ranoreHankaHoB 1
y4eT 3TuX DaKTOPOB B MNaHWPOBaHMM CUHTE30B. KoMnnekcoobpa3oBaHue rafnoreHankaHoB ¢ MOHaMy METasIoB 1
kmcnotamu Jlblonca. BocctaHoBneHue ranoreHankaHos BOLOPOAOM U MOANCTbIM BOOOPOLOM. Baammogneiicteume ¢
MeTannamu: obpasoBaHune MeTaniopraHNYeckmx coeanHeHuni, peakums Biopua.

FanoreHonpomsso,qule HenpenenbHblX yrnesonoponoB. CoenuHeHnst ¢ NOBbLIWEHHON MOABUXHOCTbIO ranoreHa -
annunranoreHnabl. AnNnunbHbIi KatnoH. CoeouHEHNS C MOHMXEHHOM NOABUXHOCTBIO ranoreHa - BUHUNranoreHnabl.
rlpl/l'-IVIHbI NOHWXEHHOW NoABUXHOCTN. Peakuns nonnMmepmnsaunn, nonmMmepbl HA OCHOBE rajioreHonpPon3BO4HbIX
3TnNeHa.

ApomaTnyeckne ranoreHonpon3soaHble. Cnocobbl Nony4YeHus: ranoreHMpoBaHMe apoMaTUHeckmx yrnesonopoaos,
pasnoxeHve conen omasoHns (peakummn 3aHomeiepa, Wrmara). Peakuun 3amelweHns ranoreHa B apoMaTtnyeckom
KofbLie 1 B 60KOBOW Lienn. BeH3MNbHbIA KATUOH, NPUYMHBI €10 NMOBbIWEHHOR cTabunbHocTu. OernapobeHsorn.
BaanmMogencTBue apmnranoreHMaoB ¢ Metannamun: nonyvyeHme MeTanioopraHnyecknx CoeanHeHn, anapunos. Peakunn
ANEKTPOGOMIBHOrO 3amelleHns. BnusHme ranoreHoB (kak 3amectutenei) Ha opreHTaumio 1 CKOPOCTb B3aMOLENCTBUS.

IOun- n TpudbeHnnxnopmetaHsl. CtabunbHble cBOG0AHbIE paauKanbl U KapbKaTMOHBI.

Tema 11. CnnpTbl

OpnHoaToMHble HacblWeHHble cnuMpTbl. MI3oMepus, knaccudmkaums, HomeHknatypa. Metobl cuHTe3a: NnpucoeanHeHe
BOLbI K ABOVHOM CBSI3u, rmaponns cesau C-Hal, BocctaHoBneHne kapboHMNbHOM U KapBOKCUIBHOM rpynmn, CUHTE3bI C
NCMNONb30BaHNEM METANNOPraHNY4eCcKUX CoeanHeHnin. SnekTpoHHoe cTpoeHune O-H ceasu. BogoponHas cBasb B cnMprax
1 ee NposiBNEHNE B CNEKTPasbHbIX XapakTepmucTmkax n donsnyeckmnx CBONCTBax. XmMmmnyeckme CBOMCTBa:
KMCNOTHO-OCHOBHbIE CBOWCTBA, NOMy4YeHNe ankoronsaToB U UX UCNONb30BAHME B OPraHM4eCckoM CMHTE3e, 3amelleHne
rMAPOKCUNBbHOM rpynibl, Aernapartaums. AprpoobpasoBaHme: NPOCTLIE U CNOXHblE aghrpbl. MNprcoeanHeHne cnMPToB K
auetuneHam. OkucneHve n gernapuposaHne cnmpTos.

MHoroaTtoMHble CnnpThbl. ["nukonu, crnocobbl Ux nonyyeHus. XnMmnyeckune cBOMCTBA: OKUCNEHWE NOOHON KNCNOTON,
B3auMoLelcTBume C 60pHOI7I KUCNOTOM, npespalleHne B a-okncu, gerngparauunsd, nMHakonnmHoBas neperpynnmpoeka.
anuepMH: 06pa30|3aH|/|e KOMMN/eKcoBs C MOHaMn MeTannos, nernoparauus.

HenpegnenbHble cnupThl. MNpeacTaBneHns o CBOMCTBaxX BUHWUIOBOrO CNMPTA, KETO-EHOMbHAs TayToMepus. BuHunosble
agoupbl 1 UX nonuMepuaauns. Annnnosblli cnvpt. MeToabl CMHTE3a, OCHOBAHHBIE HA UCMONb30BaHMMW NPOMNUNEHA.
Oc06EeHHOCTU XMMNYECKOFO MOBEAEHNS, CBS3AHHBIE C aNNWUIbHBIM MOMNOXEHUEM MMAPOKCUNBbHOW rpynnbl. BeH3unoBbIN
CNVpPT, AW- U TPUEHNNKAPOMHON, NPUYMHBI NOBLIWEHHOW NOABUXHOCTU FMMAPOKCUIBHOR rpynmbl.

Tema 12. deHoONbI

CTpoeHI/Ie, n3omMepu4d, HoOMeHknartypa. Cnocobbl BBeaeHus FI/IJJ,pOKCI/IﬂbHOI7I rpynnbl B apoMaTtndeckoe A4p0: Wweno4yHoe
nnasneHne conen CYNbGPOKUCNOT, TMAPONN3 apuiranoreHnaoB, 3ameHa aM1UHOrpynnbl Ha rMapoKCcuUn Yyepes conu
Ona30HnA, KYMOJ'IbeII7I crnocob nonyyeHus gpeHona.

KncnoTHO-0CHOBHbIE CBOICTBA PEHONOB. [MPMYMHBI NOBLIWEHHOK KUCNOTHOCTU (PEHONOB MO CPABHEHNIO C
annaTm4eckMmMm cnupTamu, BansHue samectutenein. ObpasoBaHune PeHoNToB, MPOCTLIX U CNOXHbIX 3CPUPOB.
Peakummn anekTpouibHOro 3amMeLeHuns: ranonanpoBaHne, HUTPOBaHe, ankunmpoBaHne 1 auunmpoBaHue.
MeperpynnmpoBKa CNoXHbIX 3COMPOB Kak cnocob auunnpoBaHus no KonbLy (peakums ®puca). KoHoeHcauusi peHonos
C KapbOoKCUbHBIMU COeANHEHUSIMU, oeHOoN-GoopManbaernaHble cMorbl. Peakuum anekTpodonibHOro 3amelleHus,
XapakTepHble 4N OEHONO0B N (PEHONATOB Kak apoMaTUYECKNX COEANHEHNI C MOBbIWEHHON aKTUBHOCTbBIO:
kapbokcunmposaHue, HATPO3NPOBaHNE, asoco4eTaHme, KapboHUIMpoBaHve. MMaprpoBaHne 1 oKUCIeHNe OeHONOB.
CrabunbHble oeHOKCUNbHbIE paaunkarbl, MPUMEHEHNE CTEPUHECKMN 3arpy>XKEHHbIX (PEHOMNOB B Ka4EeCTBE aHTUOKCMAAHTOB.

MHoroaTtoMHble peHonbl: NUPOKaTEXNH, PE30PLMH, TMOPOXUHOH, MMporanion. XnMmnyeckune cBoiCTBa: 3NeKTpoounbHoEe
3ameluleHne, peakunmm oKncneHmns.

Tewma 13. MpocTble acdoupsbl
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Mporpamma aucumnnuubl "OpraHuyeckas xumuns"; 04.03.01 "Xumns".

Knaccudprkauus, HomeHknatypa. Ouankunosele acoupbl. MeToabl CMHTE3a: Aermaparauunst CnmpToB, peakuuns
BunbsiMcoHa, NnprcoeanHeHe CNPTOB K onedouHam. PaclienneHne npocToi agonpHoOi CBA3KM (rMaponma).
BsavmopeicTeue achupoB C NPOTOHHLIMMK KMCIOTaMm 1 Kucnotamu Jlbtouca. douparsi.

a-Okucn. MeToapl NPOMBIWAEHHOrO 1 NabopaToOPHOro NONyYeHUs OKCMPaHOBOro KonbLa. X1MMWYeckUe CBONCTBA:
B3aMMOLENCTBME C ranoreHoBoLOPOAaMU, BOLOW, CIMPTaMM, aMMUAKOM, MarHWMopraHM4eckuMy CoOeanHEHNAMN.

Tema 14. Kap60oHUNbHbIE COEeOVHEHUS

Knaccudprkauus n HomeHknatypa. Cnocobbl ob6pazoBaHns KapOOHWIBHOM rpynbl: KaTanUTUY4ECKOe OKUCIEHNE
ankaHoB, ankeHOB W ankunapoMaTn4yecknx yrneBofAopoLoB, OKCO-CUHTES, rnapaTauns ankvHoB, rmaponuns
rem-4uranoreHnpPon3BoLHbIX, OKUCTEHNE 1 AeruapupoBaHe cnupToB. CUHTE3 anbaernaoB U KETOHOB 13 KapBOHOBbLIX
KMCMOT U X NMPOWU3BOLHbIX: BOCCTAHOBNEHWE ranoreHaHrnapuLoBs, B3aMMoLeCTBE C METANNOPTraHNYeCKUMY
COEOVHEHNSMU, MMPONN3 CONneln KapbOHOBLIX KUCNOT. NonydeHre apoMaTMHecKux OKCO-COeANHEHN peakume
auMNMpPOBaHUS.

ONeKTPOHHOE CTPOeHMEe KapbOoHUbHOM FPyNMbl, pacnpeaeneHne aNeKTPOHHOM NIOTHOCTY B Heil. XuMmnyeckne
csowicTBa. Peakuum HykneogunbHOro npucoeanHeHns. BaanmonencTemne ¢ retepoatoMHbIMU HyKNeohunamm:
npvcoeanHeHne Boabl, CIMPTOB, BUCyNbdomTa HaTpUsi, NATUXI0PUCTOrO chocdopa. MexaHu3M aTx peakuuii,
KUCNOTHbI 1 OCHOBHOI KaTanua. Baanmogelicteue ¢ N-Hykneodounamu: o6pasoBaHne OKCUMOB, MMapa3oHoB, peakuun ¢
nepeunyHbIMK (06pasoBaHne ocHoBaHwui LWndpdha) n BTopuyHbIMK (06pasoBaHMe eHaMWHOB 1 aMuHarnen) ammHamm.
Peakuuu ¢ C-Hykneounamm: npucoeanHeEHne CUHNABHON KMCNOTbI, METaNIoPraHNYeCKux CoOe ANHEHWIA.

KeTo-eHonbHAs TayTOMEPUS 1 CBSA3AHHBIE C Hel CBOWMCTBA KapOOHUIbHBIX COEAUHEHNIA: TanoreHUPoBaHme u
ranodpopmMHoe pacluenneHue, ankunmpoBaHue. AnbonbHO-KPOTOHOBAS KOHAEHCALMS, €€ MEXaHWU3M B YCIIOBUSX
KMCMNOTHOIO M OCHOBHOrO KaTanusa. KoHaeH?caumm KapboHWIbHbIX COeAVHEHW C COEANHEHNSMI, COAEPXaWUMK
aKTVBHYIO METUNIEHOBYIO rpynny.

Peakumu okmcneHus anboernaos 1 KeToHoB (npaemno Monoea). Katanutnyeckoe ruppuposaHune KapboHWNbHbIX
COeANHeHNI, BOCCTAHOBMIEHNE KOMMNEKCHbIMY TMAPUAAMN METANNIOB, CNIMPTAMW B NPUCYTCTBUMN ankoronsaTos antoMUHKS,
LIMHKOM B CONSIHOM kucnoTe. BocctaHOBNEHWE KETOHOB MeTannamu ¢ 06pa3oBaHNEM METANNKETUNOB U MUHAKOHOB.
OkuncnntenbHoO-BOCCTAHOBUTENbHbIE peakummn: KaHHuuappo, Tuwerko. BeH3onmHosas koHaeHcauus. Peakuvn
SNEKTPOUIBLHOIO 3aMeLLeHNs B apoMaTuyeckux anbaernaax n KeToHax.

Tema 15. MoTokOBasi KOHTPO/bHas paboTa nNo Teme "CnuUpTbl M KaPO6OHWUNbHBIE COeaUHEeHUs"

CI'II/IprI. KﬂaCCMQJMKaHMﬂ, HOMeHKNnartypa. npOMbILI.IJ'IeHHbIe MCTOYHUKWN: TngpaTtaumnga aikeHos, (*)epMeHTaTMBHbIIZ
rmgponns yrneesonos, rmgponns aakmnranoreHnnoos. dunsnyeckne CBONCTBA. BO,EI,OpO,EI,HbIe CBA3KN, paCTBOPUMOCTL B
Boge.

Xumndeckue ceoiictea. Knucnble n ocHoBHbIe cBolicTBa cnupTtoB. ObpasoBaHne coneii, NpOTOHMPOBaHMe,
atepudpmkaumst. ObpasoBaHve NPOCTLIX 3PUPOB Kak pe3ynbTaT HyKNeouIbHOro 3ameleHus. dernapartauusi CnmpTos.
Oxkuncnexne.

®eHonbl. Cnocobbl BBEASHWS MMOPOKCUIBbHOM FPYnnbl B apoMaTnyeckoe KonbLo: rMaponm3 apuiranoreHnnos,
WeNOYHON Nnas CyNbdOOKUCOT, KYMOMbHbIA CUHTES.

Xumnyeckue cBoiicTBa. Peakumm anekTpoomnnbHOro 3amelleHms. KnenotHocts doeHonos. ObpasoBaHne npocTbix
3chmpos heHonos (cuHTe3 BunbsmcoHa). deHondpopmanbaernaHbie cMonbl. @eHonbl B pacteHmsx. JIMrHmH.

Kap6oHunbHble coenmHeHns. Knaccudomkaums, HomeHknatypa. Crocobbl o6pasoBaHust KapboHWUNbHOW Fpynmbi:
OKMCNeHWe ankaHoB U ankunapoMaTUyeckKmx CoeAMHEHNIA, 030HONN3 ONEOMHOB, rMapaTaumns ankvHoB, rMapPonn3
reMaunranoreHnaoB, OKUCNEHUe CNPTOB, SNEKTPOMUIbHOE aLuMIMPOBaHNE apOMaTUYECKUX COELNHEHWI.

XuMunuyeckme cBOMCTBA. DNEKTPOHHOE CTPOEHWE KapbOoHMNBbHOM rpynnbl. BsamMmoneicTere ¢ HyKNneounbHbIMM
peareHTamu: BOLOW, CIMPTaMu, aM1uHaMm1, MarHuii- 1 IUTUAOPraHNYECKMMU coeanHeHnsamn. Keto-eHonbHas
TayToMepvsi. AfbIONbHO-KPOTOHOBAs KoHAeHcaumsl. OKMCINTENBHO-BOCCTAaHOBUTENbHbIE MPEBPALLEHNS anbaerMaos U
KETOHOB.

Tema 16. Olnu- n HenpegenbHble KAPOOHWNbHBbIE COeAUHEHUs

IOukapboHunbHble coeanHeHns. Knaceugmkaums, HomeHknatypa. Metonbl cCMHTE3a, OCHOBaHHbIE Ha peakumsx
oKucneHns n konaeHcaumm (Knsinzer). B-AmkapboHUIbHbIE COEANHEHUS: KETO-eHONbHAsA TayToMepus, ankuinposaHue,
06pas3oBaHmne xenaTHbIX KOMMNNEKCOB C MOHaMU MeTannoB. HenpenenbHble KAPOOHUNbHBIE COEAUHEHNS, UX
knaccudpmkaums. a, B -HenpenenoHble anbgernabl n KEToHbl. MeTobl CMHTE3a: OKUCEHNE ONehNHOB B aninnbHoe
MONOXEHWE U CANPTOB anNUNbHOMO TUNA, KPOTOHOBAS KOHAEHCaLMS KapOOHUNbHBLIX COELMHEHWIA. DNEKTPOHHOE
CTPOEHME: COMpPSXEHNE TI-CBA3EN, pacnpeneneHne m-anekTPpoHHON NNOTHOCTU. XUMMNYeckue ceocTea. Peakumu
NpUcoeanMHeHNs BOLbl, CMMPTOB, ranoreHoBOLOPOLOB, bucynbduta HaTpus, ammmnaka, HCN, metannopraHmyeckux
COEeVHEHNIA.
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Tema 18. OBHOOCHOBHbIE Kap60OHOBbIE KUCNOTbI U UX NMPON3BOAOHbIE

Knaccucprkauus n HomeHknatypa. MeToapbl NOnyYeHns: OKUCNEHNE YTrNEBOLOPOLOB, CMPTOB U anbAernaos, CUHTE3bI C
UCMONb30BAHNEM MarHWii- 1 NIUTUAOPraHNYECKMX COEAUHEHUIA, OKUCU YrNepona, ManoHOBOrO 1 aleToyKCYCHOro
3(PVPOB, MMAPONN3 HUTPUNOB M CNOXHbIX 3PNPOB. CUHTES YKCYCHON KMCNOThI KAPHOHUNMPOBaHMEM MeTaHONA Ha
poavesoM katanuaatope. [MpupoaHble NCTOUHWKM KapOOHOBBIX KUCNOT. ONEKTPOHHOE CTPOEHME KapBOKCUABHOM Fpynnbl
1 kapbokcunart-aHmoHa. Puanyeckme cBOMCTBA KAPOOHOBBIX KUCMOT 1 UX NPOM3BOLHbIX. BonopoaHble CBSA3M 1
06pas3oBaHne AVMEPHbIX aCCOLMATOB.

Xumnyeckume ceorictea. KncnoTHoCTh, ee CBA3b C ANEKTPOHHbIM CTPOEHNEM Kap6OHOBbIX KNCNOT N X aHNOHOB,
3aBMCMMOCTDb OT Xapaktepa 1 NnonoxeHus 3aMecTuTenei B ankunbHon ue?nm unm 6eH3oNbHOM anpe. I'Ipomssongle
Kap6OHOBbIX KUCNOT: CONW, CNOXHble adpupbl, ranoreHaHrnapuabl, aHrnopuabl, ammaobl, HI/IT?pI/IﬂbI. npe,ﬂ,CTaBﬂeHI/le [0}
MexaHn3me B3aI/IMOI'IpeBpaLIJ,eHI/II7I Kap6OHOBbIX KNACNOT N NX NPON3BOAHbIX, POJIb KAC/TIOTHOIO N OCHOBHOIO Katajin3a Ha
npumepe peaKLl,I/II7I aTepudgorkaunm N oMbineHmns. BoccTtaHoBneHne n ranoreHnposaHmne KnMcnot (peaKLu/m
Fennﬂ-dbonbrap,u,a-SenMHCKoro). Peakumun 3amelleHnst B 6eH301bHOM KOJbLE KUCNOT apomMatn4yeckoro psana.

MponssonHble kKapboHOBbIX kKMcnoT. Conu: peakums AekapboKCUNMPOBaHUS 1 ee KaTanMTMYeckue BapuaHTbl, aHOOHOE
okucneHue kapbokcunaT-aHnoHoB (peakums Konbbe), neficTBme ranoreHoB Ha cepebpsiHbie conu (peakums
BopoamnHa-XyHcavkepa). MpakTn?4eckoe Ucnonb3oBaHne conei kapboHoBbIX KMcnoT. Mbina. ManoreHaHrnopumb:
peakuun ¢ Hykneodmnamm 1 NCNob30BaHNE XNOPaHrMapNLOB B KA4ECTBE aumnmpyowmnx peareHTos. CnoxHble agoupbi:
KatanuTuyeckoe rmapupoBaHmne, BOCCTAHOBMEHME KOMMNEKCHbIMU rnapuaammn metannos. Peakumu rugponmsa
(OMbINeHUs), NepeaTepuduKaLn N CNOXHO3UPHON KOHAEHcaLUUW. AHIMaprabl KapOOHOBbLIX KMCHOT: peakuum ¢
HyKneodpunamu (aumnmposaHmne). AMUAbI: KUCNOTHO-OCHOBHbIE CBOMNCTBA, NPU?4YMHbI MOHWXEHHOR OCHOBHOCTU Y
MOBbIWEHHON KMCAOTHOCTM MO CPaBHEHUIO C aMMUAKOM U aM1HaMU, OCHOBHbIE NYTU NPEBPALLEHNs B aMU?HbI
(BOccTaHoBNEHWE, peakuns lodomaHa n poACTBEHHbIE el NpeBpaLleHns rmapasnnos, a3suaos U rmapoKCamMoBbIX
kucnot). BsaumonpespatleHns ammaos 1 HUTpunos. CBONCTBA HUTPUNOB: KaTannMTU4eckoe rmapupoBaHue,
BOCCTAHOBMIEHME antoMOrnapuaoM NMTns, peakumm ¢ MarHUnopraHn4eckuMm coeanHeHNIMN.

Tema 19. ,D.BYXOCHOBHble U HenpepelnbHblIe Kap60HOBble KUCNoThl

rD,I/IKa.p6OHOBbIe KNCNOTbI. HOMeHKﬂaTypa 1 Knaccugomkaums. MeToabl CMHTE3a: OKUCIEHNE LMKIOaNKaHOB,
ANMMUUNKNNYECKUX CNUPTOB N KETOHOB, apoMaTn4eCcKmnx n aikmnapomMatn4ecknx yrnesogoponos, rmaponn3 aunHnNTpunos,
CUHTE3bl C UICNONb30BaHMEM MaNOHOBOIo M aueTOYKCYCHOro agpupos.

Xummnyeckue ceoictea. KUCnoTHblE CBOMCTBA W KX 3aBUCMMOCTb OT B3aWMHOMO PACcMoNoXeHnst KapOOoKCUbHbBIX rpyn.
O6paszoBaHre NPON3BOLHbIX MO OAHOW U 06enM KapbOKCUNbHBIM rpynnam, cMellaHHble Npou3soaHbie. LLlaBenesas
Kncnota: peakuun aekapbokcunmpoBaHus, nekapboHUnMpoBaHns, okucneHns. Auatunokcanat, peakumm
CNOXHO3(PMPHOW KOHAEHCaUMK C ero y4acTneM u ux CUHTeTn4eckoe ncnonb3osaHne. ManoHosas kucnora:
LekapboKCUNMPOBaHUE Y NMPUYMHBI MOBBIWEHHON NErKOCTW ero NPOTEKAHUS, KOHAEHCALUUN C KapBOHWbHBIMU
coeauHeHnsamu. CBONCTBA MANOHOBOI0 achupa 1 NX CUHTETUYECKOE UCMONb30BaHME: KOHAEH AU ¢ KapOOHWIbHbIMY
COeaNHEeHNsaMMN, MpUCoeanHEeHe No KPaTHON CBA3KN, aKTUBMPOBAHHOW SNEKTPOHO-aKLENTOPHbIMU 3aMeCcTUTENIMU,
06pasoBaHmne ¥ ankMnMpoBaHe HaTPMaNOHOBOIO agoMpa, NPeBPALLEHNE NPOLYKTOB 3TWUX peakLuii B KapboHOBbIE
KNCNOTbI. SIHTapHas U rnyTapoBas KUCNoTbl: 0bpasoBaHe aHrMapuaoB 1 UMULOB. CyKUMHUMKL, €ro MPUMEHEHNE B
peakuuy 6poMMPOBaHNS OPraHNYeCcKnx CoeMHeHnn. dTaneBas KUCNOTa U ee NPOM3BOLHbIE: (PTANEBLIV aHTNAPUL U
€ro NpUMeHeHre A4N1s CUHTE3a aHTPaxmMHOHa 1 ero NPOM3BOLHbIX, TPUAPUIMETAHOBbIX Kpacutenen; dotanummng n ero
MCMoNb30BaHMe LNs CUHTE3A aMUHOB (peakuus Mabpuans) u aHTPaAHUIOBOM KUCNOTbI; CNOXHbIE 3COUPBI 1 UX
npakTnyeckoe npumeHeHvne. PenenneHTbl, nnactudukaropsl. Tepedranesas KMcnota n ee UCnonb3oBaHne (naBcaHx).

HenpenenbHble MoHOKapboHOBbIE KncnoThl. Knaccudprkauus. MeToabl nonyy4eHus a,B-HenpenenbHbiX KapboHOBbIX
KNCNOT. SNeKTPOHHOE CTPOEHUE, B3anMHOE BRMsIHUE KapbokcunbHow rpynnel 1 csian C=C. MNpucoennHeHve Boabl,
amMuaka, ranoreHoBoA0POAOB, MPUYMHBLI OpUeHTaummn, HabnogaeMoin B 3Tux peakumsix. Metoobl nony4eHust u nyTu
MCMONb30BaHNS aKpUIOBOW, METAKPUIOBOW KCNOT U UX NPOM3BOAHbIX. Mnekcurnac. MNpupoaHbie MCTOYHUKM 1
npakTU4eckoe 3Ha4eHne ONenHOBON, NMHONEBO, apaxnioHOBOM kKucnoT. MoHsATMe 0 npocTarnaHavHax. Jiunuapl, Xupsbi.
Onudpa n opyrve Bbichixalolwme Macna.

HenpegnenbHble nmkapboHoBble KMCNOTb. CNOCOBbI MONy4YeHUs ManenHoBOW KACNOThl U ee aHruapuaa.
Crepeonsomepusi 1 B3avMOMpPeEBPALLEHNS MANENHOBOW 1 oyMapOoBOW KUCNOT, MPOSIBIEHNE CTEPEON30OMEPU B
pasnnynsax nx XMMMYecKnx CBOMCTB 1 B NPOCTPAHCTBEHHOM CTPOEHUM NPOOYKTOB UX peakuuii, NpoTekaowWwmx no caasu
C=C. AueTuneHankapboHoBas kucnoTa kak omeHocoun B peakumun Ounbca-Anbaepa.

Tema 20. NMoTokoBasi KOHTpoNbHas paboTta no Teme "Kap6oHoBbIe KUCNOThI"
1. HomeHknatypa kapboHOBbIX KMCNOT.

2. Knaccudonkaums kapboHOBbIX KMCOT.

3. MeToapbl nony4eHnst 0AHOOCHOBHbIX KapHOHOBLIX KMCOT.

4.MeTobl NONy4YEHUs1 OBYXOCHOBHbIX KAPOBOHOBBIX KMCNOT.
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5.MeToabl nonyyeHnst HenpenenbHbIX KAPOOHOBBLIX KACOT.

6.Xv1MnYeckme cBOMCTBA OAHOOCHOBHbIX KAPOOHOBBIX KMCMOT.

7. XiMU4eckune CBOMCTBA OBYXOCHOBHbIX KAPOGOHOBBIX KMCIOT.

8.XvMunyeckmne cBoiCcTBa HENpeaenbHbIX KapPBOHOBbIX KUCNOT.

9. MpounaeoaHble KAPHOHOBLIX KACMOT.

10. MeToLbl MOMYYEHNS N XMMUYECKME CBOMCTBA NMPOM3BOAHBIX KAPOOHOBLIX KMCMOT.

Tema 21. HutpocoeouHeHus

HomeHknatypa u knaccudgoukaums. Cnocobbl nony4eHns HUITPOCOEAUHEHNIA: HUTPOBAHKE YTNEBOLOPOLOB (pafmKkanbHoe
1 3NeKTPOMNbHOE 3aMelleHre), 0OMeH atoMa ranoreHa Ha HUTPOrpyrmny, OKUCIEHNE aMUHOB, CUHTE3 YepPes3 Conu
OMa30oHMs. ONEKTPOHHOE CTPOEHME HUTPOrPynnbl U ee akLenToOPHbIA XapakTep. XmMmyeckme CBOMCTBa:
BOCCTAHOBMIEHWE B KMCNOW, HEATPanbHOM U WenoyHow cpepax. C-H KMCnoTHOCTb anndpaTnyeckmx HATPOCOSANHEHNIA 1
nx Taytomepus (aum-coopma).

[MpooyKTbl HEMOMHOrO BOCCTAHOBIEHNS HUTPOCOEAMHEHNN. HUTPO30CcoeANHEHWS, PEHNNTNOPOKCUNAMUH,
asokcmbeHson, rmppasobeHson. beHananHoBas neperpynnupoBka.

Tema 22. AMUHbBI

Knaccudpmkaums, HomeHknatypa. Cnocobbl NoNy4eHUs, OCHOBAHHbIE HA PEaKLUAX HYKNEO(UNbHOrO 3aMeLLeHNs B
ranoreH-, rmapoKCu- 1 aMUHOMPOU3BOAHbIX anmMddaTNYeCcKuX 1 apoMaTnyeckux yrnesoaoponos; peakumm
BOCCTaHOBNIEHNS HUTPOCOEAMHEHN (peakums 3UHMHA), a30TCoAePXallMX MPOU3BOAHBIX KAPOOHWNBHBIX COEANHEHNI U
KapbOHOBLIX KACNOT, NEPErpynnUMpPoBOK aMnaoB (peakuns ModpmaHa), a3nnos (neperpynnuposka Kypuwnyca),
rmapasnaoB KapboHOBLIX KUCNOT M MMAPOKCAMOBLIX KACNOT (peakuus JlocceHa). neKTpoHHOEe CTPOEHME aMUHO-TPYNMbI,
3aBVICUMOCTb OT MPUPOLbI PaaMKanoB, CBA3aHHbIX C aTOMOM asoTa. [1pocTpaHCTBEHHOE CTPOEHUE aMUHOB. Pursnyeckne
CBOICTBA, MX CBSI3b CO CMOCOBHOCTHI0O aMUHOB K 06pa30BaHMI0 BOAOPOAHBIX CBA3eA. XMMYECKME CBOMCTBA.
OCHOBHOCTb 1 KUCNOTHOCTb aMMHOB, 3aBUCMMOCTb OT NPUPOLbLI paaukanos. BaanmonencTene ¢ anekTpogouibHbIMK
peareHTamu: ankunmpoBaHue, rmapoKCuankuampoBaHne, aunnmposaHne; B3aMMoaencTee ¢ a3oTUCTON KMCNOTOM.
OxkuncneHue anuatnyecknx 1 apoMaTm4eckux aMMHOB. YeTBEPTUYHbIE aMMOHMEBbBIE COMW: NONYYEHNE U3 TPETUYHbIX
amrHOB W ankunranoreHnnos (MeHWyTKUH); aNeKTPOHHOe CTPOeHWe, NPakTUYeckoe UCMNoNb30BaHNE B Ka4eCcTBe
KaTanuaaTopoB MexXcasHoro nepeHoca, peakummn pasnoxeHuns ¢ obpasosaHvem onedmHoB (peakums MogmaHa).

CBoiicTBa apoMaTm4eCcKux aMmMHOB: B3aUMOAENCTBME C anekTpodunamn. Peakunm ankunmpoeaHus u cynbmposaHns
apomaTtnyecknx aM1HOB, CynbbaHnnoBas Kucnota u cynbgammaHbie npenaparbl. AunibHas 3awmta aMMHO-rpynnbl.
HuTpoauposaHmne n AnasoTMpoBaHne apoMaTnyecknx aMmHoB. BaxHenwme npeacrasmTeny apoMaTnyeckmx MoHo- 1
OMaMUHOB, OCHOBHbIE MYTW UX UCMOMb30BaHNS. CUHTE3 reTePOLMKINYECKNX COEANHEHNA N3 O-CPeHnNeHanammHa u
0-aMunHodpeHona.

Tema 23. [lna3o- U a30COegUHEHUs

JrasoTmpoBaHue apoMaTnyecknx aMmHoB (peakums ['pucca). DNeKTpoHHOE CTPOEHNE, KaTUOH ANa3oHNS, Kak
3NeKTPOodOUIbHbIN peareHT. BaanmonpespalleHns pasnnyHbix opM AnasocoeanHeHnn. Peakunm conen onasoHuns,
npoTekarolwue ¢ BblaeneHmeM asota, U UX UCMNoNb30oBaHNe ONs NonyYyeHns PyHKUMOHaNbHbIX NMPON3BOAHbBIX
apoMaTuYeckmx coeanHeHuii (peakunm 3aHameliepa, HecmesiHora). Peakuun coneid auasoHust, npotekawowume 6es
BbleneHns asota. A3ocodyeTaHune: OMaso- U a30COCTaBNSoLme, 3aBUCMOCTb YCIOBUIA NPOBEAEHNS a30C0o4eTaHus oT
npvpoabl azococTasnsowein. CUHTES, aNEKTPOHHOE CTPOEHMWE U CTPYKTYPHbIE OCOBEHHOCTY a30KpacuTenei.
MeTunopaHxX 1 KOHro KpacHbIii, Kak npeactaBuTenn Kpacutenemn, MCnonb3yeMblX B Ka4eCTBe NHONKATOPOB.
BoccraHoBneHve conen omasoHns U azocoenHeHunin. icnonb3oBaHne aTux peakumi ans CUHTe3a npov3BOOHbIX
rmopasvHa 1 ammHoB. Conv onMasoHus Kak peareHTbl apunnupoBaHns apoMaTnyeckmx coeamHeHunin. [lnazocoeamHeHns
XMPHOro psfa: anasoMeTaH, AnasoykCycHbll agomp. CUHTE3bI HA X OCHOBE.

Tema 24. OCHOBHble NICTOYHUKU MHDOPMaLIUM MO OpraHUYeCcKon Xummm

OCHOBHbIE UCTOYHUKM MHCPOPMALIMK MO OPraHNYeckom XM (y4ebHUKM, CNpaBoYHIKK, cTaTbm, 0630pbl,
WHTEPHET-UCTOYHMKU, 6asbl JaHHbIX)
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Monck metoaukun nony4yeHns opraHM4eckoro eeuecTea (I'IO nmteparypHbiM NCTOYHUKAM, MHTepHeT-pecypcaM).
O()cyxneHme MEeToOouK NnTepaTypHOro CMHTe3a. CocTaBneHne nnaHa cuHTesa opraHmM4eckoro coeoMHeHus.

Tema 25. MoTokOBasi KOHTPOJbHas paboTa No Teme "AMUHbI U AnasocoeguHeHUs"

Knaccudpmkaums, HomeHknatypa. MeTtoabl nony4yeHunsi, OCHOBaHHbIE Ha peakLmnsiX HyKNeodunbHOro 3amelleHuns B
ranoreH- n rmapoKCcUNPoOn3BoaHbIX YyrNeBoA0POA0B; peakLmsax BOCCTAHOBEHNS HATPOCOeANHEHWI (TnApUpoBaHme
HWTpo6eH30na B KACMNOW U WeNnoYHo cpefax), a3oTconepXalinx Npom3BoLHbIX KAPOOHWUIbHBIX COEANHEHNI 1
kapOOHOBLIX KMCNOT; NeperpynnmpoBok amuaos (FodgmaH), ruapasungos (Kypuwnyc, WimMmaT), kKapbOHOBBIX KUCNOT 1
OKCUMOB (BekMaH). - SNeKTPOHHOE U NPOCTPaHCTBEHHOE CTPOEHNE aMMHOrpynnbl. - XuMmnyeckune ceoctea. OCHOBHOCTb
N KNCNOTHOCTb aMWUHOB, BNNSIHWE NPUPOAbl 3aMECTUTENS (aNKUIIbHbIX, apUIbHbIX) HA KUCNOTHO-OCHOBHbIE CBOMCTBA
amMnHoB. BaavMogencTamne ¢ anekTpoOuIbHbIMUA peareHTammn: ankuanposaHe, oKCuankuiamposaHue, aumnmposaHme.
Peakunun ¢ a30TUCTON KMCNOTO: pasnnmyns B XUMUYECKOM MOBEAEHUN NEePBUYHbIX, BTOPUYHBIX U TPETUYHbIX aMVHOB, a
Takxe anugarn4eckux u apomaTnyeckmx aMnHoB.

Tema 26. OnTuyeckasi 13omepusi

AnndoaTtnyeckme oKCMKMCNoThl. Knaccudpukaums, naomepms, HomeHknatypa. Metoabl CMHTE3a OKCUMKUCOT, MX obwme 1
cneumnduyeckme CBOMNCTBA.

JlTakTnabl n NakToHbI. I'Ipmpo,qule OKCWUKUCNOTbI: rnnkoneesas, Mosio4Has, FI6J'IO‘-IHaFI, BUHHAA, NTMMOHHAA, MMHOAaNbHAA.

XunpanbHOCTb MOMEKYN U ONThYeckas n3omepus. XmpanbHblil (acMMeTpryeckuii) atom yrnepoga. Ontnyeckas
n3omepms B pagy okcrkmcnot. MNpoekumnoHHble coopmynbl Puwepa n HolomeHa. SHaHTUOMepbI, pauemarh,
Zmactepeomepsbl, Me30goopMbl. PasaneneHre pauemMaToB Ha ONTUYECKME aHTUNOALI. ABCONOTHAS U OTHOCUTENbHAS
KOHpurypauus.

BanbaeHoBckoe obpalueHne n coxpaHeHue KoHdpurypauun. MNoHaTue o Tpeo- 1 3puTporsoMepax.
AcummeTpuyeckun cnHtesd. Homenknatypa Kana, MHronbaa, Mpenora.
Ontuyeckas nomepus B psaay anneHos, CNMpaHoB, audeHuna, uMKnogaHos

Tema 27. BudyHKUMOHaNbHbIe coeauHEeHNA. TMapoKcu-, anbaernao- U KeToKUCNoTbl

HomeHknatypa u knaccudoukaums. Anudpatudeckne ruapokcrkucnoTel. Obwmue MeToabl CUHTE3a, OCHOBAHHBIE Ha
CBOWCTBax HemnpenenbHbIX, ranoreH-, KeTo- 1 aMMHOKapOOHOBbIX U AMKAPBOHOBBIX KMCIOT, MHOrOaTOMHbIX CMIUPTOB,
rmopokcmanbaernios U rmapoKCUHUTPUNoB. CUHTE3 B-rmapOKCUKMUCIOT No peakumn Pedpopmatckoro. MpuponHbie
WCTOYHVKU 1 BaXHENWMe NpeacTaBnTeny rmapokCMKncnoT. rkonesas, MonoyHas, s6noyHas, BUHHas!, NMMOHHas!
K1CnoTbl. XuMnyeckme cBOMCTBa. Peakuun gernaparaumum n 3aBMCUMOCTb Pe3ynbTata OT B3aMHOIO PacnonoXeHus
KapOOKCWNBHOM 1 FMAPOKCUNBHON rpynn. ApoMaTnyeckme rmapoKCUKUCNOThI: MONyYeHne KapboKCUnMpoBaHmeMm
peHonsiToB 1 HadpTonaToB no Konbbe-lUmnaTy. MonyyeHne NpocThIX 1 CNOXHBIX 3OMPOB, PeakLuy a30Co4eTaHus.
CanuuunoBas KMCnoTa, acrnvpwH, canon

HoMmeHknatypa 1 knaccudomkaumsi.

B-Anboerngo- n B-keToKMCnoThl, cneundmrka nx cBoncTa. MNonydyeHrne cnoxHoix achmnpos no peakumm KnsanseHa.
ALeToyKCyCHBbI agoup, ero C-H-kncnoTHOCTb 1 TayToMepusi, o6pasoBaHme MeTanIMyeckmx NpomM3BoaHbIX, MX CTPOEHME,
[BOVICTBEHHAs peakLMoHHas CnocoBHOCTb M NCMONb30BaHNEe B CUHTE3E KETOHOB M KapOOHOBbLIX KMCIIOT.

Tema 28. Yrnesoabl

Knaccudpmkaums, ctpoeHune, HomeHknatypa. Metonbl CUHTE3a OKCMOKCO-COEAMHEHNIA Pa3NnyHbIX TUMOB. [(NMKONeBbIA 1
rMULEPUHOBBIV anbiernapl; omokcuaueToH. OnTuyeckas n3omepus rulepuHoBoro anbaernna. Obwme n ocobble
CBOWCTBA OKCMOKCOCOEeAMHeHWA. OKCOo-LUuknonbHas Taytomepus. Nonyauetanu oypaHo3HOro 1 NMpaHo3Horo Tmna.
TeTpoabl. [1eHTo3bl. ['eKcoabl.

MoHocaxapwapl. [eHeTndeckuii psa caxapos, anbao3bl Y KETO3bI, NMEHTO3bl M FEKCO3bl, B3aVMHbIE NEPEX0bl MEXY
HMU. Mepexobl MOHO3 OT BbICWNX K HA3WUM 1 obpaTtHo. Oblime u cneunguyecke CBOMCTBa anbLo3 U KeT03, MEeHTO3
1 rekcoa. OTkpbITble popmbl Puwepa v unknudeckue Konnu-TonneHca, nx rpagouyeckoe nsobpaxeHve no duwepy u
Xeyopcy. OkcounknonbHas TayToMepUst caxapoB 1 SIBeHUE MyTapoTaummn: ¢oypaHo3bl 1 NPaHoabl. [Mnko3naHbIi
rMOPOKCUI U MUKO3WHAS CBSA3b; aHOMEPb! 1 aHOMEPHbI 3pEEKT. ArfIMKOHbI. SNMMeEpb 1 aNMMepusauus.
YcTaHOBNEHUe CTPOEHUS 1 KOHdUrypauum MoHo3. OTaenbHble NpeacTaBuTen MOHO3 - fe30Kcuprnbosa, prboaa,
apabuHo3a, Kcunoaa, rioko3a, MaHHo3a, ranaktosa, pykTosa. Buapl 6poxeHust caxapos.

Oucaxapnabl. Knaccmugoukaums: HeBocCTaHaBnmBaowme (Tperanosa, caxaposa) 1 BocctaHasnmearowme (ManbTosa,
uennobrosa, naktosa) 61o3bl. [JokasaTenbCTBO UX CTPOEHUS, TUMbI CBA3E MOHOCaxapuaHbix octaTkos. IHBepcus
caxapo3sbl. Obwme 1 cneundomyeckme ceoincTea 61os.
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|_|OﬂVlcaX3.pI/I,EI,bI. [MeHTO3aHbI (FeMI/ILI,eJ'IﬂIOﬂO3a), reKco3aHbl (KanMaﬂ, FMNKOreH, uenmonoaa), NX CTPOEHME N CBOWCTBA.
I'IyT|/| paunoHanbHOro NCnoJsib3o0BaHMSA nonncaxapmnaos. LlennionosHas NPOMBIWNEHHOCTb N XMMUA KNeTHaTKn.
MCKYCCTBGHHOG BOJIOKHO

Tema 29. AMMHOKUCIOTbI U 6enku

HomeHknatypa u knaccudgoukaumsi. CTpyKTypHbIE TWMbl MPUPOLHbBIX A-aMUHOKUCIOT, CTEPEOXUMUS 1 KOHCPUTYPaLIMOHHbIE
psiobl. CMHTE3bl M3 KapBOHWbHBIX COeAVHEHNI Yepes LnaHrapyviHbl; U3 ManoHOBOMO, aleTOyKCYCHOro U1
HUTPOYKCYCHOI0o 3PUPOB; ranoreH- 1 KeTokapboHOBbIX KMCIOT. MeToAbl CUHTEe3a B-aMUHOKMCNOT, OCHOBaHHbIE Ha
peakuusx HenpenenbHbiX U AnkapboHOBbIX KMCNOT. KNCNOTHO-OCHOBHbIE CBOMCTBA aMUHOKUCIOT U 3aBUCMMOCTb 1X
cTpoeHust ot pH cpenbl. Vi3oanekTpuyeckas To4ka. ObpasoBaHne NPou3BoAHbIX MO KapBOKCUIbHOM 1 aMUHOrpynne,
6eTavHbl. B3anmopaeincTeme ¢ a3oTUCTOM KMcnoToi. MpeBpalueHus, npoTekatowme npyu HarpeBaHnuyM aMMHOKICIIOT, 1
3aBMICUMOCTb VX PE3YNbTATOB OT B3aUMHOI0 PACMONOXEHUs ABYX (OYHKLMOHaMbHbIX rpynm. MNpeacTaBneHve o
nenTuOHOM cuHTe3e. KanponakTam 1 ero TeXHN4eckoe 3HadeHre. AHTpaHUNIoBas U N-aMnMHOBEeH30Hast KUCNOTbI:
METO[bl MOMYYEHNs, CBOWCTBA W MYyTW UCMNONb30BaHNS!

CocTas 6eJ'IKOB, MX oM3nyeckme n xmMmmyeckmne 0006eHHOCTI/I, TUNNYyHble peakunn. MNenTnabl. FeomeTpMﬂ nenTuaHom
CBA3N. Fm,uponma 6enkos. rlpI/IHLI,VII'IbI yCTaHOBNEeHNA KOHLEBbIX rpynn 1 nocnenosare/ibHOCTU aMUHOKUCOTHbIX
(pparmMeHTOoB,; CTyrIeH‘-IaTbII7| rmaoponns. rlpI/IHLI,I/II'IbI CTPYKTYPHOro HanpaBleHHOro CMHTe3a nonunenTUOHONM Lenu; 3awmra
aMmHorpynnbl, akTuBnposaHmne Kap60KCI/IJ'Ia, yoaneHue 3allnTHbIX rpynmn. BTOpVI'-IHaﬂ N TpeTndHas CTPpyKTypa 6enkos..

Tema 30. ApOMaTI/I'-IeCKVIe rerepouukKnunyeckme coegunHeHus
KﬂaCCVI(pVIKaLI,I/ISI reTepounknn4eckmnx COELNHEHUA N nX HOMeHKnartypa.

MaTnyneHHble reTepoL Kbl C OOHUM reTepoaTtoMoM: dpypaH, TuodeH, nuppon. Metoabl cnHTesa n nx
B3aumonpespalleHus (lOpbes). 3aBUCMMOCTb CTEMEHN apOMaTNYHOCTM OT NPUPObLI reTepoartoma 1 ee BAMsHMe Ha
0COOEHHOCTY B3aNMOLENCTBUS reTepoLmkna ¢ anekTpocunamu. CpaBHUTENbHASA XapakTepncTuka XMMMYeCKmx CBOMCTB
doypaHa, TuoheHa, nuppona un 6eHsona. Peakumm ruapupoBaHms n okucneHus. dypcpypon n TmogeH-2-anbaerng,
nupocnuaesas kucnorta. KNCNoTHble CBOMCTBA NMppona 1 Ux Cnonb3osaHue B cuHTe3e. KoHdeHcaums nuppona ¢
doopmanbaernaom 1 MypaebuHoM Kucnoton. MNMuppon-2-anbperng n ero npespateHne B nopduH. MNnupponbHbIA LMK Kak
CTPYKTYPHBI/ chparMeHT xnopochmnna u remornobuHa. MiHoon n ero nponseoaHbie. MeTonbl NOCTPOEHUS UHLONBHOIO
fA4pa, OCHOBaHHbIE HA NCMONb30BaHUN apoMaTU4eckmx aMMHOB 1 apunrmagpasoHoB (peakums duwepa). Xummnyeckue
CBOMCTBA MHAONA Kak aHanora nuppona. CMHTe3 BaXHelwWwmx Npon3sogHbix. [peactaBneHns o npMpoaHbIX
COELIMHEHNAX MHOONMBHOrO PSaa, UHANIOo. MOHATME O MHAUIOUAHBIX KpacuTensix 1 KyboBoM KpalleHnu.

LlecTnyneHHbIe reTepoLmKibl C OOHUM retepoatoMoM. MNMupramnH n ero romonorn. HomeHknatypa n nsomepus
NpPon3BOAHbIX. ADOMATUYHOCTb U OCHOBHOCTb NMMPUANHOBOIO LiMkna. [MposBneHme HykneogunbHbIX CBOWCTB: peakLuum ¢
anekTpodpmnamy no atomy asota u obpasosaHve N-okucu. OTHOWEHNE MUPUAMHA U EFO FOMOMONOB K OKUCTIUTENSIM.
MopvipoBaHue NUPUAMHOBOrO S4pa. BnusHue retepoatomMa Ha peakLumMoHHY0 CNOCOBHOCTb MUPUAMHOBOIO LKA B
LIeNIOM, U ero OTAeNbHbIX NONOXEHUIA. AHANOrMs B XMMUYECKMX CBOMCTBAxX NUpuanHa n HUTpobeHaona. Peakunu
3NeKTPOPMNbHOro 3ameleHuns B 4p0 nupuauHa un ero N-okncn. Peakuum HykneogunbHOro 3amMelleHns sogopoaa
(peakums YnumbaburHa) v atomMoB ranoreHa. TaytoMepus ruapokeunupruanHos. Conv nMpuanHnS, pacwennexHme
NMPUAVHOBOIO LMKNA.

XWHOMVH 1 ero npocTeiune Npon3BoaHble. MeToabl NOCTPOEHWSI XMHONMHOBOTO Si4pa, OCHOBAHHBIE HAa peakumsx
aHUNVHA C FULEPUT?HOM 1 KapOOHUNBHBIMU coeanHeHusMn (cuHTesbl Ckpayna n JebHepa-Munnepa). OkncneHue
XUHOMMHA. CXOACTBO U Pasnmyne XMMUYECKMX CBOMCTB NMPUAMHA 1 XMHONMHA. 3oxnHonuH. MNpeacTaBnexHne o
NPUPOLHbBIX COEANHEHNSIX, NEKAPCTBEHHBIX CPEACTBAX U KPACUTENSX - MPOVN3BOLHbLIX MUPUAMHA.

LlecTnuneHHble a30TUCTbIE reTEPOLMKIILI C ABYMS reTepoaTomamu. MuprumuamH. Crnocobbl NOCTPOEHNS
NMPYMUAVHOBOrO S4pa, OCHOBaHHbIE HA B3AVMOLENCTBUM MOYEBMHBI U €€ MPON3BOLHBIX C MANOHOBLIM 3COUPOM,
agopamn a-anbaerngo- un B-ketokucnot. CXoACTBO M pas3nnume XMMUYECKUX CBONCTB MUPUAMHA U NMUPUMUONHA.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHust Ajisi CaMoCTOSITeNbHON paboTbl o6yyatoLMxcs no
AucuunnuHe (Moaynio)
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CamocTosiTenbHas pabota oby4arolyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeacTBeHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMocTosTeNbHYO paboTy Ha
ayUTOPHBIX 3aHATUSIX U HA BHEAyAUTOPHYIO caMoCcTosiTeNnbHyto paboTy. CamoctoaTenbHas paboTa obydyatowmxcs
BK/OYAET Kak MOMHOCTbI0 CAaMOCTOSITENIbHOE OCBOEHME OTLE/NbHbIX TEM (Pa3fenos) AUCLUNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayauTopHoi paboTel. Bo BpeMsi caMocTosiTenbHoM paboTbl 0byyarowmecst YuTaroT u
KOHCMEKTUPYIOT y4eBbHYI0, Hay4HYHO 1 CMPABOYHYIO MTEPaTypy, BbINONHSAT 3aJaHusi, HanpaBNeHHbIe Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSIO MO AUCLMUMIUHE.

OpraHnsauus caMocTosTenbHO paboTbl 0By4aoIWMXCs PErnaMeHTUPyeTCs HOPMATUBHBIMW LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEpaTypOii U 3NEKTPOHHBIMY 06pa30BaTENbHBIMY PECYPCaMU, BKNOYAS:

Mopsnok opraHM3aummy 1 ocyLecTBIeHNs 0bpa3oBaTenbHON AeaTenbHOCTY No 06pasoBaTefbHbIM NPOorpaMMam BbiCLIEro
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpaMmmam MarucTpatypbl (YTBepXaeH
npvkasom MuHuctepcTBa obpasoBaHust U Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 rona Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin depepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLMM CaMOCTOATENBHOM paboThl CTYAEHTOB BbICLIMX YHEOHbIX 3aBEEHUIA"

YcTaB cheaepanbHOro rocyapcTBEHHOr0 aBTOHOMHOIO 06pasoBaTensHOro yupexaeHuns "KasaHckuin (MprBonxckuii)
doenepanbHblil yHMBepcutet"

MpaBuna BHyTPEHHErO pacnopsaka enepansHOro rocynapCTBEHHORO aBTOHOMHOMO 06pa30BaTENbHOMO YYPEXAEHNS
BbICLWEro npodeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEPCUTET"

JlokanbHble HopMaTMBHbIE akTbl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta

6. POHA, OLLEHOUYHbIX CPEeACTB MO AUCUMUMNIMHE (MOAYNIO)

®DOoHAO OLEHOYHbIX cpencTs no gucunnnnHe (Mo,u,ymo) BKIOYaeT OLUEeHO4YHble MaTepunasbl, HanpaB/lieHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWA, B TOM YMCE 3HAHWIA, yMeHI/II7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKO4YaeT oueHOYHble
cpencTea TeKylwero KoOHTponda 1 oueHo4YHble cpenctea ﬂpOMG)KyTO‘-IHOVI arrectauumn.

B ¢hoHIe OLEeHOYHBIX CPEACTB COAEPXUTCS Creayiolas HpopMaums:

- COOTBETCTBME KOMMETEeHUUI NNaHMpyeMbIM pedynbTatam o0y4eHus o JUcUMnivHe (Moaoynio);

- KPUTEPVM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (DOPMUPOBAHMS OLIEHKM MO AMCUMNAHE (MOAYNIO);

- onucaHve nopsiaka NPUMEHeHUs U NpoLeaypbl OLEHMBAHNS LS KaXA0r0 OLEHOYHOro CPencTBa;
- KpUTEepPWM OLIEHMBAHNS 015 KaXA0r0 OLEeHOYHOro CPeacTBa;

- cogepXaHue OLeHOYHbIX CPeacTB, BKoYas TpeboBaHus, NpeabsaBisemMblie K 0eicTBUSM 00y4atoWwmnxcs,
IEMOHCTPVPYeMbIM peaynbTaTtaMm, 3a1aHns PasnnyHbIX TUMOB.

DOHL OLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoauTcs B MpunoxeHun 1 K nporpamme AUCLUNAUHBI (MOLYNIO).

7. NepeyeHb nuTepatypbl, HEO6XO0AUMMON OIS OCBOEHUS OUCLUNUHBI (MOAynst)

OcBoeHure aucumMnnnHbl (MOoyns) npeanonaraeT U3y4eHne OCHOBHON 1 OONONHUTENbHON y4ebHOW nuTepaTypbl.
NuTepaTypa MOXeT BbiTb BOCTYMHa 0By4aloWUMcs B OAHOM 13 [BYX BApMaHTOB (b0 B 060MX N3 HUX):

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

- B NeYaTHoM Buae - B HayuHon 6ubnunoteke um. H.U. Jlobadesckoro. Obyyatowmecs nony4aroT y4ebHyio nutepatypy Ha
aboHeMeHTe Mo yuTaTenbckum buneTam B COOTBETCTBMU C Npasuiamu nonb3osaHus HaydHol 6MbnmoTekoi.

OneKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 NoB0i TOUKM NpW BBEAEHNN 00yHaOLWMMCS CBOETO NOrMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTEME "ONEKTPOHHbIA yHMBEpPCUTET". MpU MCNONb30BaHMM NeYaTHbIX U3LaHWA BMONNOTEUHBIN
POHL [OMXKEH BblTb YKOMMNEKTOBAH MUK U3 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3eMnnsapa) Kaxaooro u3 n3gaHunini OCHOBHOWM nuTepatypbl n He meHee 0,25 ak3emnngapa AONONHUTENBHOM
nuTepaTypbl Ha Kaxaoro obyyatolerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U [OMNONHUTENBHOMN y4eBHON NTepaTtypbl, HEOOXOAMMON O/ OCBOEHUS AUCLMMNAVHBI (MOOyns),
Haxoamutcs B MpunoxeHun 2 Kk paboyeli nporpamMme AUCUMNAMHBL. OH NOANEXUT OOHOBNEHMIO NPV U3MEHEHUN YCTTOBUIA
noroeopos K®Y ¢ npasoobnagatensiMm anekTPoHHbIX U3OAHWA U NPU N3MEHEeHM KOMNEKToBaHUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB MHPOPMALMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLMMNINHBI (MOAYIIs)

Bukunenus - http:/ru.wikipedia.org/wiki/Oprannyeckas_xmmums
OpraHwnyeckas xumms - http://www.orgchemlab.com/
Xumuk - http://www.xumuk.ru/encyklopedia/2/3125.html
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xumuns - http://cnit.ssau.ru/organics/chemi/index.htm
OnekTpoHHble Bubnuotekn MIY - http://www.chem.msu.ru/rus/teaching/org.html

9. MeTognueckue ykasaHusl oisi 06y4aroLLLMXCS MO OCBOEHMUIO AUCLUM/IMHBI (MOAYNS)
Bupg, pa6ot MeTtoauuyeckme peKoOMeHoaumum

nekumn OcHOBHOI TEOpEeTNYECKMIA MaTepman npeaMeTa 0aeTcs B Hachl NEKUMOHHbIX 3aHATUIA. Ha nekumsax
npenogasartefib CUCTEMATMYECKMN 1 MNOCNea0BaTeNbHO packpbiBaeT cogepXaHve Hay4Hon
OVCUMNANHBI, BBOOWT B KPYr HAy4YHbIX MHTEPECOB, CTaBMT BONPOCHI AN uccnenosaHuns. Henb3s
OrpaHN4nTLCS PErynspHbIM NOCEIEHNEM TONbKO NEKLUMI, TaK KaK LEHTP TSXECTWN B YCBOEHWUM 3HAHWIA,
B (DOPMUPOBAHNMN YMEHUI 1 HABBIKOB NEXMWT B MOCNEAyOWel caMocTosTenbHol pabote. CTyaeHThl
LOMXHbI NMOCTOSIHHO FOTOBUTBLCS K NekUmsM. B aTolt paboTte MOryT noMoub y4eBHMKU, CINCOK KOTOPbIX
npenonasartenb Ha3blBaeT HA NePBbIX 3aHATUSAX. [TOMMMO pekoMeHOyeMon nnTepaTypbl, NeKTop aaeT
nporpamMmy ANCLUMANHBI, B KOTOPOI N3N0XEHbI OCHOBHbIE pasAenbl 1 BONPOCH! AN KOHTPONS
3HaHWA.

JNekums 3aknagbiBaeT OCHOBbI Hay4YHbIX 3HAHWIA, 3HAKOMUT C OCHOBHbLIMW COBPEMEHHbIMU
Hay4HO-TeopeTU4EeCKMMM NONOXEHUSMA, C METOOONOrMer JaHHOM Haykn. Ha nekuum ocywecTenseTcs
06LWweHNe CTyAEHYECKO ayauTOPUA C BbICOKOKBANMMPMLMPOBAHHBIMW NEKTOPAMY, YYEHBIMY,
negaroramu, creuvanmctammn B onpeneneHHon otpacnv Hayku. Jlekums Bbi3biBaeT SMOLIMOHANbHbI
OTKNUK CRylwaTenei, passuBaeT MHTEPeC U NoboBb K Byayuer npodoeccuu. JlekTop Ucnonb3yeT Ha
NEKLMSIX He TONbKO Matepuan y4ebHUKOB, HO 1 NMPUBNEKAET MHOMO AOMONHUTENbHBIX CBEAEHNUA,
N3NOXEHHBIX B HAy4YHbIX paboTax (MOHOrpadousix MM CTaTbsiX) MU B ero COBCTBEHHbIX
nccnenoBatenbckmx Tpyaax. CTyLeHT He B COCTOSIHWM rnyB0KO OCMbICIUTL BECh NMPEACTABNEHHbIV B
nekumusix MaTepuan, He nocelwas NekKUMOHHbIX 3aHATWIA. 03TOMY BaXHO He NponycKaTtb NeKuuw,
FOTOBUTBCS K HUM (3apaHee NoCcMOTPETb TEMY NEKLUM, NOYMTATb YYEBHMKN, OTMETUTb Aist cebst
KNOYEBBIE MOMEHTBI, COCTABWTb BOMPOChI IEKTOPY) ¥ HANPsiXXEHHO, akTMBHO paboTaTh B TEHEHWE
Bcero y4ebHoro 3aHaTus. Ctapaintecb He onasaplBaTth HA NEKLMIO: B NMEPBbIE MUHYTbI 3aHATUIA
0b6bsBnseTCA TEMa, nNnaH nekumm. Ytobbl nerye 3anoMHUTL U3naraemblii Matepran, HeobxoanMo ero
MOHATb, Pa30bpaTbCs B CUCTEME HAayYHbIX MOHATUN, KOTOPYIO AaeT nekTop. MNyTn U3NoXeHUs nexumm
MoryT 6bITb pasnuyHbiMU. VIHOroa npenonasatens BolbypaeT MHAYKTUBHBIA MyTb, T.€. BHAYane
n3naraet KOHKPETHble dpakThbl, 0606LWaeT NX, PaCKPbIBAET CYWHOCTb NOHATASA, OAET ero
onpenenexve. [pyroi nyTe 06pa3oBaHns NOHSATUIA - 0ENYKTUBHBIA: NEKTOP BHaYane onpenenset
Hay4yHOEe MOHATUE, a MOTOM AaeT 06 bSCHEHNS, NMPUBOAUT KOHKPETHBIW thakTuyiecknin matepman. Ecnm
YNOBUTb MYTb U3NOXEHNS MaTtepmnana, To CTAHOBUTCA Nerdye NOHATb MbICb Npenofasartens u
MPOHWKHYTb B codepxaHue nekumn. Obpalaliite BHUMaHWE Ha OnpeneneHne NoHATUA.
PekomeHayeTcs ans nx ycBOeHMS COCTaBnaTb rnoccapuii (cnosapb). Bo BpeMst cnywanus nekuui
LOMmxHa BbITb NMCUXONOrMYeckas yCTaHOBKA Ha 3anOMUHAHE OCHOBHbIX UAen nekuun. CnywaHue
NEKUNI - 3TO CNMOXHbBIA MCUXONOrNMYECKNii MPoLLece, B KOTOPbI BOB/IEYEHA BCA JIMYHOCTb
CnylwaroLero: ero Co3HaHve, Bons, NamsaTb, aMoLUun. STO HE NACCMBHOE COCTOSIHME YenoBeka, a
HanpoTuUB, COCTOSIHWE aKTMBHOW, HAMPSXXEHHON 0eATeNbHOCTW.

CnywaHve y4ebHon nekumn - 310 HeobXxoMMOe, HO HE [OCTATOYHOE YCNOBUE CO3HATENBbHOMO U
MPOYHOro YCBOEHUS 3HAHWUI. Jlekuuio HEOBX0AMMO 3anncaThb - TONbKO TOrAa NeKums cTaHeT
MCTOYHVKOM AJis1 farnbHENWEN caMocToATeNbHOM paboThl. KOHCNEKTUPOBaHME NEKLUN - 3TO COXHOE
neno, Tpebytoliee yMeHMiA 1 onbiTa. HekoTopble cTapaloTcs 3anncaTtb NEKUMIO MOMHOCTLIO, COBO B
CNoOBO, He BOYMbIBAsCb B COAEPXaHne matepuana, onmpasch TONbKO Ha CBOK NamaTb. CnnowHas
3anncb BO3MOXHA TOMbKO B TOM Clyvae, ecnv npenogasatenb AUKTYeT NeKUMOHHbIA maTepuan. Ho
LMKTOBKA LENAET U3NOXEHNE 0AHO0OPA3HbBIM U YTOMUTENBHBIM, U METOLMKA BbICILEN WKONbl HE
pPEeKOMeHAOYeT Takoi cnocob na3noxeHus. CTpeMneHre 3anncatb NEKLUIO COBO B CNIOBO OTBIEKaET
cnywartens ot 064yMblBaHNs NEKLUOHHOIO Matepuana. Henapom CTyOeHTbl FOBOPSIT, YTO TPY.AHO
COBMECTWTb W 3anu1cCb, 1 060yMbiBAHME.

Ecnv nekunio 3anucbiBaTb 04€Hb KOPOTKO, OTAENbHBIMY WTPMUXAMK, TO 3aNUCK HE MOTYT ObITb
MaTtepuanom s rnoBTopeHus. B nanuiwHe kpatkol 3anvcu TpyaHo pasobpatbes yXe HEKOTopoe
Bpems crnycTs. [ns 3anucy Bo3bMmTe 00LLyt0 TeTpanb U caenanTte nons oas pasnuyHblx 3aMeTok BO
BPEMS 3anncu: HanpuMep, 3Hak BOCKNULLAHUS (OTMETKA 0COB0 BaXHbIX MOMEHTOB), 3HAK BOMpoca
(4TO-TO HEe NOHSANM M K AAHHOMY MOIOXEHNIO HAO0 BEPHYTLCS).
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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
"Xumng" n npodouno NoAroToBKM "He NpeaycMOTPeEHO".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.0.10 OpraHunyeckas xummns

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 04.03.01 - Xumuns

Mpodpunb NOArOTOBKM: HE NPELYCMOTPEHO
Keanndpvkaums BbinyckHrka: 6akanasp

dopma 0byyeHus: o4Hoe
SA3bik 0by4eHmns: pycckuii
Non Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2018

OcHoBHas nuTeparypa:

1. PeytoB, O.A. OpraHunyeckasi xumusi. B 4 4. Yactb 1 [SnekTpoHHbIl pecypc] : y4eb. / O.A. PeyTos, A.J1. Kypu, K.I.
ByTuH. ? SnekTpoH. naH. ? Mockea : Miapatensctso 'Tlabopatopus 3HaHui', 2017. ? 570 c. ? Pexum gocTyna:
https://e.lanbook.com/book/94167. ? 3arn. ¢ akpaHa.

2. PeyToB, O.A. OpraHundyeckas xumusi. B 4 4. Yactb 2 [OnekTpoHHbIin pecypc] : yueb. / O.A. Peytos, A.J1. Kypu, K.I1.
ByTuH. ? SnekTpoH. naH. ? Mockea : iapatenbctBo 'Jlabopatopus 3HaHui', 2017. ? 626 c. ? Pexum goctyna:
https://e.lanbook.com/book/94168. ? 3arn. ¢ akpaHa.

3. PeyToB, O.A. OpraHunyeckas xumus. B 4 4. HYactb 3 [OnekTpoHHbIin pecypc] : yueb. / O.A. Peytos, A.J1. Kypu, K.I1.
ByTuH. ? OnekTpoH. faH. ? Mockea : Miapatenscteo 'Jlabopatopus 3HaHuiA', 2017. ? 547 ¢. ? Pexum goctyna:
https://e.lanbook.com/book/94166. ? 3arn. ¢ akpaHa.

4. PeytoB, O.A. OpraHunyeckas xumus : B 4 4. Y. 4 [OnekTpoHHbIin pecypc] : yueb. / O.A. Peytos, A.J1. Kypu, K.M. ByTuH.
? OnekTpoH. AaH. ? Mockea : NapatenbcTBo 'labopaTtopust 3HaHwuit', 2016. ? 729 ¢. ? Pexum goctyna:
https://e.lanbook.com/book/84139. ? 3arn. ¢ akpaHa.

5. Marycesuu JTiogmuna MpuropbesHa. OpraHudeckas xumms. OCHOBHOW Kypc.: YuebHuk / A.3. WepbuHa, J1.I".
Matycesuy; Moa pen. A.9. WepbuHeol. - M.: HALL MH®PA-M; MH.: HoB. 3HaHue, 2013. - 808 c.: un.; 70x100 1/16. -
(Bobicwee obpasosaHune: bakanaspuar). (n) ISBN 978-5-16-006956-2 - Pexum goctyna:
http://znanium.com/catalog/product/415732

6. Wabapos, K0.C. OpraHunyeckas xumMusi [SnekTpoHHbIn pecypc] : y4ebHuk / H0.C. LWabapos. ? SnekTpoH. naH. ?
CaHkT-lMeTepbypr : NlaHb, 2011. ? 848 c. ? PexuM poctyna: https://e.lanbook.com/book/4037. ? 3arn. ¢ akpaHa.

7. OBONOLMS TEOPMM XMMNYECKOro CTpoeHmns BelecTsa A.M. ByTneposa B yHUTapHYIO TEOPUIO CTPOEH. XUMUY. COEL.
(ocH. egunH. xumun): MoHorpadpms / O.C. CupotkuH. - M.: HULL UH®PA-M, 2013 - 247c.: 60x88 1/16. - (Hay4yHas
mbicnb). (0) ISBN 978-5-16-009053-5 - Pexum goctyna: http://znanium.com/catalog/product/420415

JononHutenbHasa nuteparypa:
1. BopoBnes, N.B. OpraHnyeckas XumMusi: TEPMUHbI 1 OCHOBHbIE peakuun [SneKTPoHHbIN pecypc] : y4ebHoe nocobue /
.B. BopoBnes. ? OnekTpoH. faH. ? Mockea : agatenbcTeo 'JlabopaTtopus 3HaHwmit', 2015. ? 362 ¢. ? Pexwnm gocTyna:
https://e.lanbook.com/book/70742. ? 3arn. ¢ akpaHa.
2. KOposckas, M.A. OcHoBbl OpraHM4Yeckoin XuMnn [SneKTPoHHbIA pecypc] : ydiebHoe nocobue / M.A. KOposckas, A.B.
KypkuH. ? 9nekTpoH. faH. ? Mocksa : Misnatensctso 'Nlabopatopust 3HaHuiA', 2015. ? 239 ¢. ? Pexum goctyna:
https://e.lanbook.com/book/66365. ? 3arn. ¢ akpaHa.
3 Opranunyeckas xumns. KpaTkuin kypc: YuebHoe nocobue / Mearos B.I"., Feea O.H. - M.:KYPC, H/L| UH®PA-M, 2018.
- 222 c. - Pexum poctyna: http://znanium.com/catalog/product/912392
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Mporpamma aucumnnuubl "OpraHuyeckas xumuns"; 04.03.01 "Xumns".
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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

Mpodounb NOArOTOBKMW: HE NPEAYCMOTPEHO

KBanngpukaumst BeinyckHUKa: bakanasp

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2018

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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