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

MUHWCTEPCTBO HAYKW U BbICLWETO OEPA30BAHUA POCCUNCKOW ©EOEPALIMN
PepnepanbHoe rocysapcTBeHHOEe aBTOHOMHOe 06pa3oBaTenbHOe y4pexaeHne Bbiclero obpasoBaHus
"KaszaHckui (MpuBonxckuin) goenepanbHbIi yHusepcuTet”

Xumuyecknii MHCTUTYT uM. A.M. Bytneposa

DE
wW CEL e
+ ﬁ:f

FAsCag

‘--'-'H no oﬁ a30BALENLHON AesTenbHOCTH KDY

EP "*.3[%%;

um KOY)

nognucaHo 3ﬂeKTp0HHO-LlMCppOBOV7 noannucero

I'Iporpamma AUNCLUUMNINHDbI
OpraHunyeckas xumus

HanpasneHue nogrotosku: 04.03.01 - Xumms

Mpodpnnb NOAroTOBKMW: HE NpeaycMOTPEHO

Keanndprkauus seinyckHrka: 6akanaep

®dopma obyyeHns: o4Hoe

S3blk 0By4eHMsI: pycCKul

"on Havana obyyeHns no obpazoBatenbHoi nporpamMme: 2016

- DAEKTPOHHEBH
Il YHHBEPCH T
AR £ OFMALMOHHO AHATVTAMECHAR CHICTEMA Ky



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
KOMMeTeHLUn npuobpeTtaeMoi KOMNETEeHLUN
OK-6 CnocobHOCTbIO paboTaTb B KONNEKTVBE, TONEPAHTHO BOCMPUHMMATL COLManbHbIE,
9THMYECKME, KOH(DECCHOHANbHbBIE U KYNbTypHbIE Pa3nnyms
OK-7 CnocobHOCTbIO K camMoopraHn3aumm n caMmoobpasoBaHmio
OrK-1 CMOCOBHOCTBIO MCMONb30BaTh MONYYEHHbIE 3HAHWS TEOPETUYECKMX OCHOB

ChyHOaMeHTanbHbIX Pa3fenoB XMMUW NpY PeLIeH NPOPECCUOHaNbHBIX 3aaau

OriK-2 BnajgeHneM HaBblkaMu npoBeneHnsa XmMMmn4eckoro aKkcnepmmeHTa, OCHOBHbIMUA
CUHTEeTU4YeCKUMUN N aHaANTUTU4EeCKMMN MeTooaMn nony4yeHnsa n nccnenosaHmn4
XUMNYECKUX BELWEeCTB U peaKLLMVI

OriK-3 CMOCOBHOCTBIO NCMONb30BaTh OCHOBHbIE 3aKOHbI ECTECTBEHHOHAYYHbIX OUCLUMVH B
npodpeccnoHanbHom OesTenbHOCTU
Or1K-6 3HAHMEM HOPM TEXHUKM 6e30MacHOCTM 1 YMEHMEM peann3oBaThb UX B NabopaTopHbIX
N TEXHONOMMYECKMX YCIOBUSX
MnK-1 CMOCOBHOCTBIO BLINONMHSATL CTaHAAPTHBIE OnepaLuy No npeanaraeMbiM METOANKAM
nK-2 BnageHneM 6a30BbIMM HaBblKaMy UCMOIb30BAHUS COBPEMEHHOI annapaTypbl npu
NPOBEAEHMUN HAYYHbIX UCCNEN0BaHN
NnK-3 BriafleHneM CUCTEMON dPyHOAMEHTaNIbHbBIX XMMUYECKUX MOHATUN
NnK-4 CNOCOBHOCTbLIO NMPUMEHSATL OCHOBHbIE ECTECTBEHHOHAYYHbIE 3aKOHbI U
3aKOHOMEPHOCTM Pa3BUTMS XMMUYECKOW HayKX NPy aHannM3e nony4yeHHbIX
pesynbTaToB
NnK-5 CrocobHOCTbIO nonyyath 1 obpabatbiBaTh PedynbTaTthl HAYHHbIX SKCMNEPVMEHTOB C

NMOMOLLbIKO COBPEMEHHbIX KOMMbIOTEPHbIX TEXHONOrNH

MK-6 BnaneHnem HaeblkaMu npenctaBeHna nony4YeHHbIX pe3ynbTaTtoB B BUOE KpaTKux
OT4YETOB U I'Ipe3eHTaLl,I/II7I

MNK-7 BrafeHneM Metonamm 6e30nacHoro obpaleHusi ¢ XMMMYecKnMy Matepmanamm ¢
Y4ETOM UX PU3NYHECKMX 1 XMMWNYECKMX CBOWCTB

O6yyatolumiics, OCBOVBLUNIA OUCLMUMAMHY (MOOYNb):
JlonxeH 3Hatb:

Knaccudgomkauuio 1 HOMeHKnaTypy opraHmnyeckmx COeVHEHN, BaXHeNwWwmne Knaccol opraHn4eckunx COeOVIHEHWI -
CTpoeHue, cnocobsl nonyyeHus, ousnyeckme n xmumMmyeckme CBOWCTBA, OCHOBHbIE TeopeTndeckme npencrtaBiieHns B
OprB.HI/I'-IGCKOI7I XM, B3aMHble MNnpeBpalleHns KnaccoB OpraHn4eckumnx COeVNHEHNIA;

JonxeH ymeTtb:

BblOENATb U OYMLLATb OpraHuyeckme coeaNHEHWs, onpenensTb OCHOBHbIE KOHCTaHTbl OpraHnyeckmux CoeanHeHnn,
NPOBOANTb KAYECTBEHHbIA aHann3 opraHnyecknx CoeANHEHW; COCTaBNATb CXEMY MHOMOCTaANNHOrO CMHTE3a
HY>XHOrO npenapara U CUHTe3UPOoBaThb ero No NMTepaTypHbIM METOAMKAM, NMOMb30BaTbCS CMNPaBOYHOW, 0630PHOM 1
MOHOTPacOn4eCcKol nMTepaTypor B 06nactTu opraHn4eckon XumMmm;

JHonxeH Bnagetb:

TeopeTndeCcknmm npencrtaBneHnamm OpFaHMLIeCKOIZ XUMUKN, 3HAHNAMKN O COCTaBe, CTPOEHUN U CBOMCTBax
opraHn4eckumx sewecTB - HpeJJ,CTaBMTeHeIZ OCHOBHbIX KJ1aCCOB OpraHn4yeckmnx COEOVHEHWI; HaBblkaMun 6e3onacHoi
pa6OTbI C XMNYECKOW I'IOC)/,EI,OI7I N opraHn4yecknmm eellecTteamm, TEXHUKOMN nposeneHns sKkcnepmMeHTa B na60paTopv||/|
OopraHmn4eckoro cCMHTeaa.
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Mporpamma aucumnnuubl "OpraHuyeckas xumuns"; 04.03.01 "Xumns".

JonxeH 0eMOHCTpUPOBaTb CNOCOBHOCTb U FOTOBHOCTb!
MPUMEHSTb CBOW 3HAHUS HA MPAKTUKE NPV BbIMOMHEHNUN KBANNPUKALMOHHON paboThl.

2. Mecto aucuunnuHbl (Moayns) B cTpyktype OIMOIM BO

HaHHas gncuunnuHa (Mogynb) BkAoYeHa B pasgen "B1.5.15 OucumnnvHbl (Mogynm)" OCHOBHOW NPOgIECCUOHANBHON
obpaszosatenbHoii nporpammel 04.03.01 "Xnumusi (He npeaycMOTPEHO)" U 0THOCUTCS K Ha30BoiA
(0bwenpodheccuoHanbHoM) YacTu.

OcsauBaetcs Ha 3 kypce B 5, 6 cemecTtpax.

3. O6bem gucuMnanHbl (MOAYNs) B 3a4eTHbIX eQuHMLaX C YKa3aHMeM KONMYecTBa YacoB, BbloeNIeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaloLuxcs ¢ npenopasaresnem (Mo BMAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatloLmxcs

O6was TpynoeMKoCcTb ANCUMNANHBI cocTaBnsieT 17 3a4eTHbix(ble) eanHuL(bl) Ha 612 yaca(os).

KoHTakTHasi paboTa - 366 4aca(oB), B TOM Y1cne nekumm - 88 yaca(oB), NpakTUyeckne 3aHaTms - 22 yaca(os),
nabopaTtopHble paboTbl - 256 Yaca(oB), KOHTPONb CaMOCTOATENbHOM paboThl - 0 Yaca(oB).

CamocrTositenbHasi pabota - 174 yaca(os).
KoHTponb (3a4é€T / ak3aMeH) - 72 yaca(oB).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLUUMNHDIL: 3a4eT 1 9K3aMeH B 5 CeMeCTpe; 3a4eT 1 3K3aMeH B 6 CeMecTpe.

4. CopepXxaHue auCUUNNUHbI (MOAYNSA), CTPYKTYpUPOBaHHOE MO TeMaMm (pa3anenam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONIMYeCTBa aKkaaeMU4ecknx 4acoB U BUOOB y4ebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4yeckKuil nnaH KOHTaKTHOW U caMoCTOATeNbHOM paboThbl NO AUCLUNINHE (MOAYIIO)

Bupabl n yacobl
KOHTaKTHOW paboTbl,
Paspenbl pucumMnavHbl / MX TPYAOEMKOCTb CamocTosiTenbHas
N moayns Cemectp (B yacax) pa6ota
MpakTuueckuellabopatopHble
Jlekumn 3aHATUSA paboTbl
Tema 1. OCHOBHble NOHATMSA
1. OpraHnyeckom Xxmmmnu 5 4 0 7 4
Tema 2. PeakunoHHas crnocobHoCTb
2. OpraHn4yeckux CoeguHeHNiA 5 2 2 10 5
3 Tema 3. HacblweHHble yrnesoaopoabl 5 4 5 7 4
Tema 4. HenpepnenbHble
4. YrneBoLopobl psaaa aTuneHa 5 4 2 7 4
Tema 5. Yrnesonoponbl C AByMs
5. OBOMHbIMWN CBA3SAMU 5 2 2 7 S
Tema 6. AueTuneHosble
6. yrnesonoponbl 5 4 2 7 6
7 Tewma 7. Unknnyeckne yrnesonoponbl 5 4 0 7 5
Tema 8. ApomaTnyeckue
8. yrneesoaopobl 5 6 2 " 6
Tema 9. [NoTokoBas KOHTPONbHAA
9 paboTa no Teme "Yrneesogoponb!” 5 2 0 6 6
Tema 10. ManoreHNpon3BoaHbIE
10. yrnesonopoaoB 5 6 2 9 6
11.[Tema 11. CnnpTbl 5 4 2 11 6
12.[Tema 12. beHonbI 5 2 0 9 4
13.|Tema 13. MNpocTbie adoupsl 5 2 2 9 6
Tema 14. Kapb60oHubHble
14. COeRMHEHNS 5 6 4 10 6
Tema 15. lNoTokoBasi KOHTPONbHAsA
15.|pabota no Teme "CnumpTsl 1 5 2 0 0 6
KapboHMNbHbIE coeanHeHus"
Tema 16. Ou- n HenpegnenbHble
16. KapbOoHWU/bHbIE COeANHEHNS 5 0 0 S B
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Mporpamma aucumnnuubl "OpraHuyeckas xumuns"; 04.03.01 "Xumns".

Buabl v yachbl
KOHTaKTHOW paboThbl,
Paspenbl pucumnnuHbl / WX TPYA0EeMKOCTb CamocTosiTenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
Jlekumn 3aHATUSA pab6orthbl
Tema 18. OnHOOCHOBHbIE
18.|kapOOoHOBbIE KUCNOTHI U UX 6 4 0 12 6
npou3BoOHbIE
Tema 19. [1ByXOCHOBHbIE 1
19.|HenpenenbHble KAPOOHOBbLIE KACNOTI 6 2 0 7 6
Tema 20. NoTokoBas KOHTPObHasA
20.|paboTa no teme "KapboHoBble 6 2 0 7 16
KMcnotbl"
21.|Tema 21. HutpocoeamHeHus 6 2 0 10 3
22.[Tema 22. AMUHBI 6 2 0 10 6
23.|Tema 23. [lnaso- n a3ocoennHeHns 6 2 0 10 9
Tema 24. OCHOBHbIE UCTOYHUKMN
24.[uHdpopmMaLmn rno opraHnyeckom 6 2 0 10 6
XUMUN
Tema 25. NoTokoBas KOHTPONbHAs
25.|pabota no teme "AMUHBI U 6 2 0 10 6
InasocoeamHeHns"
26.|Tema 26. OnTnyeckas nsomepus 6 2 0 10 6
Tema 27. budpyHkunoHanbHble
27.|coenmHeHuns. 'maopokcu-, anbaernno- 6 4 0 12 6
1 KETOKMCNOTbI
28.|Tema 28. Yrnesoabl 6 4 0 12 6
29.|Tema 29. AMUHOKMCNOTbI 1 Benkn 6 2 0 10 6
Tema 30. Apomartunyeckne
30. reTepouuKInyeckmne coeanHeHms 6 4 0 10 6
Utoro 88 22 256 174

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)
Tema 1. OCHOBHbIE MOHATUSA OpPraHMYeCcKon XMMUn

MpeaMeT OpraHMyYecKon XUMIKM 1 CBSA3b C APYTMM XMMUYECKMM Haykamm, bronoruei, MeamumHoin. Celpbesble
NCTOYHUKN OpFaHI/I'-leCKI/IX COG,D,I/IHeHI/II7|. 3HaL|e|-w|e COGJJ,I/IHGHI/IVI yrnepoua B I'IpaKTI/I‘-IeCKOVI nedatTenbHOCTU
yenoseyeckoro obuecTsa.

DOopMUPOBAHME N OCHOBHBIE MONOXEHUS TEOPUN CTPOEHUS OPraHNYecKnx coeanHeHnii. CTpyKTypHble NpeacTaBneHuns
Kynepa, Kekyne, Teopust xummnyeckoro ctpoeHus A.M.Bytneposa. CTpykTypHble (popMynbl Kak CpeacTBo 0ToBpaxeHus
CTPOEHUNS OpraHNYecknx coeanHeHuin. iaomepuns, romonorus, naonorns. CTpykTypHas M30Mepus 1 ee Pa3HOBMAHOCTM.
[MpocTpaHCcTBEHHAS N30MEPUS: MOHATUS O KOHAMrypauum n koHgopmaumn. KoHhopMaunoHHbIA aHanna.
MonekynsipHble mogenv. Crnocobbl n3obpaxkeHunst NPOCTPaHCTBEHHbIX CTPYKTYP (MPOEKLMOHHbIE doopMybl Dullepa,
HbtomeHa 1 1.4.).

Tema 2. PeakumnoHHasi cnoco6HOCTb OpraHUYecKmux coeauHeHUn
XuMmpnueckas CBsi3b 1 peakLMoHHas CnoCoBHOCTb OPraHNyYeCcKnX COeANHEHWA

Xummyeckas cBsI3b Kak NposiBieHne eanHOro B3aMMoOencTens B Monekyne. Turbl XMMUYECKOW CBA3WN: NOHHAS,
KoBaneHTHasi, cemunonsipHas. HanpaeneHHOCTb cBsi3u. MpubnnxeHHbIe MaTeMaTMyeckme MeToabl OnNncaHns
9M1EKTPOHHOr0 CTPOEHNS MONeKy: MeTo MonekynsipHbix opbutanein (MO JIKAO), meTon BaneHTHbIX ceszeit (BC) n
Teopus pe3oHaHca 1 ap. MonekynspHble opbutanu, cnocobbl X ONMCaHWs: G- 1 TI- CBA3W, GaHaHOBbIE? CBA3W;
NI0KaNn3oBaHHble 1 genokanmaosaHHble MO. [lge rpynnbl XapakTepucTmK SNEKTPOHHOIO CTPOEHMS: SHEPreTUYeCKne 1
CBS3aHHbIE C pacnpeneneHmeM aNeKTPOHHON NNOTHOCTN. DHEPreTUYeCKNe XapakTepmucTKI: NOHas SHeprus
o0bpa3oBaHnsi MONEKYbl, MOTEHLMANbHAS MOBEPXHOCTb MOMIEKY/IbI; SHEPTUS CBA3W, NOTEHLMaN NOHM3aLMK1, CPOLCTBO K
9NEKTPOHY, Heprus rpaHnyHbix MO. XapakTepucTukn, CBA3aHHbIE C pacnpeneneHneM 3MeKTPOHHON MNOTHOCTH:
a(PPeKTUBHBIN 3apan Ha aToMe, AUMONbHbBIA MOMEHT OTAENbHbLIX CBA3EW U MONEKY/bl B LIESIOM.
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Mporpamma aucumnnuubl "OpraHuyeckas xumuns"; 04.03.01 "Xumns".

Mbpuanzaums n rnbpuaHble opbutanu. MpocTtble 1 KpaTHble CBS3W. VX onncaHne Ha OCHOBE NpencTaBneHnii ob sp-,
sp2 n sp3-rm?6puansaumm.

B3anmHoe BnusiHne atoMoB B Monekyne. OCHOBHbIE NO?HATAS 06 3NEKTPOHHBIX adpchekTax. IHAYKTUBHbIA adpdekT 1
agpcpekT nons. ConpsiXeHne U CBEPXCONPSXEHUE (TMNEPKOHBIOraLns) U KX ONMCaHUE B paMkax TEOPUM pPe3oHaHca 1
MeToaa MONEKynsipHbIX opbuTanei.

PeakumoHHasi cnocobHOCTb OpraHNYeckmx coeanHeHnin. Knac?cugoukaums opraHn4eckmx peakLmnii: peakumm
3aMeLleHns, NPUCoean ?HEHNS, OTLWENNEHNS, LMKNONPUCOANHEHUS, OKUCNINTENbHO-BOCTAHOBUTENbHBIE Peakumm 1
neperpynnupoBku. MoHATUE 0 MeExaHN3Me pe?akLMK: MPOMEXYTOYHbIE HYaCTHLbl, NEePEXOAHOE COCTOSHUE.
KuHeTtnye?ckuii n TepMoanHaMMYecKuii KOHTPONb. Tunbl pa3pbiBa XUMUYECKOW CBSI3W (FOMONUTUYECKMIA U
retTeponutudeckuit). Mpoueccel, NpoTekatwme ¢ CUHXPOHHBIM Pa3pbiBOM 1 06pa3oBaHEM CBA3ei. [[OMOreH ?Hbl,
reTeporeHHbIn katanma. MpenctaBneHns 0 MexaasHoM U MeTanIoKOMIMNIEKCHOM KaTanuae.

Tewma 3. Hacbiww,eHHble yrnesonopoabl

COMONOrnYeckuii psn ankaHoB, UX N30OMEPUS U HOMEHKNATypa. ANKunbHble paavikansl. [prpoaHble NCTOYHVKN
napacpmHoB. OCHOBHbIE METOLbI CUHTE3A: TMAPVPOBAHNE HENPEAENbHbIX YINEBOLOPOL0B, BOCCTAHOBNEHMWE ranoreH- 1
K1CNOPOAcoLepXalmx cCoeanHeHnin, peakuus Biopua, aekapbokcunmposaHue u anekTponna coneli kapboHOBbIX
KWCNOT.

ONeKTPOHHOE CTPOEHNE ankaHoB HA OCHOBE NMpeacTasneHuin 06 sp3-rmbpuansaummn. [LnvHbl CBS3El 1 BaNeHTHbIE YIbl.
MpoCTpaHCTBEHHOE CTPOEHME HaChIWEHHbIX YrNEBOLOPOAOB: KOH(POPMALUM 1 gaKTopbl, onpenensiowume
OTHOCUTENbHYIO CTABUNBHOCTE KOHGDOPMEPOB.

dursmnyeckne CBoONCTBa NapagprHOB 1 NX 3aBUCUMOCTb OT AMWHBI U CTEMEHW PA3BETBNEHHOCTM YINEBOAOPOLHON LiEenu.
Xunmmnyeckue ceoicTea. Peakumm, npotekarowme ¢ roMONMTUHECKUM PaspbiBOM CBS3U. MexaHW3M LienHbIX
cB06OIHO-paaMKanbHbIX peakunii 3aMeLLeHns B ankaHax (ranoreHmpoBaHue, CynbpoxnoppoBaHmne, HUTPOBaHKE,
okucneHue). CeoboaHble paaukanbl: KAYECTBEHHAS TPAKTOBKA WX CTPOEHWS HA OCHOBE NpeAcTaBneHunin 06
sp2-rmbpuamsaunm; gakTopsbl, onpenensiowme ctabrunbHoCcTb CBOOOAHBIX paaukanos. CBsS3b MeXAy CTabuUnbHOCTLIO 1
CENeKTUBHOCTbLIO B peakLmsax cBO60LHO-paLMKaNbHOIrO 3aMeLeHus.

Tema 4. HenpepenbHbie yrneBoaopoabl psiaa aTuieHa

"OMONOrnYeckunin psig ankeHoB, nx N3oMepusl, HoOMeHknaTypa. FeoMeTpuyeckas (uUnc-, TpaHc-) usomepus. OnvcaHue
3MIEKTPOHHOI0 CTPOEHNS ankeHOB B TEPMIUHAX NIOKANN30BaHHbIX - U TT -MONEKYNSIPHBLIX opbuTanei.

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

OTHOCUTENBHAS CTABUNBHOCTD CTPYKTYPHbBIX M FTEOMETPUYECKUX M30OMEPOB ONEINHOB 1 NX n3omMepusaums. OCHOBHbIE
TUMblI MEXAHW3MOB B XMMUYECKMX NPeBpalLeHnsaX ankeHos. Peakuun anekTpomnbHOro NpucoeanHeHNs KMCnor,
ranoreHoBoAopoaoB, BOAbI, ranoreHoB. Perno- n ctepeocenekTMBHOCTb 9NeKTPOduUIbHOro npucoeanHeHus. lNpasuno
MapKOBHMKOBA W €ro MHTepnpeTaums ¢ NO3NLUA 3NEeKTPOHHbIX d3MEKTOB 3aMECTUTENEN U NX BIUSHNS Ha
OTHOCUTENbHYO CTabnbHOCTb N30MEPHBIX KapbkaTMOHOB. KapbKaTMoHbI, X 3NEKTPOHHOE CTPOEHNE
(sp2-rnbpuamsaums). Peakumu pagukansHoro npucoeanHeHus. MNepekncHolin adogpekT (Kapawa-Maiio) n obpaweHne
opueHTaummn NpUCcoeMHEeHNSs ranoreHoBoAOPOAOB Kak peaynbTaT n3aMeHeHns MexaHuama peakuuun. KoopanHaums
0NeOUHOB C NEPEX0aHbIMU MeTannamu, obpasoBaHUe Tt -KOMIMIEKCOB.

MmopoboprpoBaHmne 1 KaTannTnyeckoe rmapuposanHne. OKUCIUTENbHbIE peakLumn: SNoKCMANPOBaHMWE, LMC-,
TPaHC-rMapPOKCUMPOBAHNE, 030HONN3, OKUCIUTENBHOE paclienneHune. KatmoHHas, ceobonHopanmkanbHas u
KoopAnHaLMOHHaa nonnMepmnsauns ankeHos, Teromepusasms.

Peakuunn ankeHoB no annnnbHOMY NONOXEHUIO: ranonanpoBaHmne, OKUCneHne. AnnunbHas TI-3NeKTPOHHasA CUCTema,
p,Tt-conpsxeHune, kKa4eCtBeHHOe OnMcaHne Xxapakrtepa pacnpeneneHns SﬂeKTpOHHOVI NNOTHOCTU B TEPMUHAX TEOPUN
Pe30HaHCa B a/lMn/IbHbIX KATUOHE, panukane n aHmoHe.

Tema 5. Yrnesomoponbl C ABYMS OBOWHbIMU CBA3SIMU
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Knaccudomkauus, nsomepus n HoMeHknatypa. 9nekTPOHHOE CTPOEHMNE COMPSAXEHHbIX AMEHOB: TI,TI-CONPSXEHNE,
NpeLcTaBNeHNs 0 OeNoKann3oBaHHbIX TI-MONeKynspHbIx opbuTansx. BaxHeiwne 1,3-aneHbl (bytaaneH, N3onpeH) u
cnocobbl MX NONyYEeHNs peakuMsaMn OernopupoBaHmsl, 0ernapoxnopupoBaHns u gerunapartaunm. XuMm4eckmne cBOMCTBa:
KaTanMTu4eckoe rmaprupoBaHmne, anekTpoguibHOe NPUCOEANHEHME ranoreHoB U ranoreHoBoAOPOAOB U HanpaBneHue
NPUCOEANHEHNS B YCNIOBUSX KUHETUYECKOrO U TEPMOANHAMUYECKOro KOHTpons (1,2- n 1,4-npucoennHeHne). JueHosbIiA
cuHTtes. Lnknoonuromepusaums. Nonmmepunsauma OUEHOB U ee TEXHUYECKoe 3HaveHue. MNMpnpoaHbIi U CUHTETUYECKUIA
Kay4yK, CTepeoperynspHblie NoavMepsbl, BynkaHM3aums kaydyka.

KyMyneHbl: 31eKTpOHHOEe 1 MPOCTPaHCTBEHHOE CTPOEHME KYMYNEHOB HA OCHOBE NpeacTaBneHns 06 sp-rubpuomsauun.
XvnMmnyeckue CBoCTBA: BOCCTAHOBNEHWE, rMapaTaums, LuMepun3auns, u3oMepusasms.

Tema 6. AueTuneHoBble yrnesonopoabl
N3omepusi n HomeHknatypa. MonekynspHo-opbutansHoOe onMcaHne TPONHOW CBA3N, SP-rmbpuonsaums.

MeToabl 06pasoBaHns TPOMHOM CBA3M, OCHOBAHHbIE HA peakuusx gernaporanoreHnposanuns. KapbuaHblin n
MMPONUTUYECKMIA METObI CMHTE3A aueTuneHa. lMonyyeHne roMonoroB aueTuneHa ankunmpoBaHNEM aueTUNEHNOB.

XuMunyeckme CBOMCTBA aNkMHOB: KaTtannTMYeckoe rMaprupoBaHue, rugpataums (peakums Kyyeposa),
kapBboKCUNMpPOoBaHne, NPUCOeaHEHNE CNMPTOB, KAPOOHOBBLIX KMCMOT, raforeHoB, raforeHoBO40POL0B.
ONeKTPOoUNbHBIN 1 HYKNEOMUNBHBIN MEXaHU3MbI NpUcoeanHeHns. Jrmepraauns 1 LMKNOONMroMeprn3aums ankmHoB.
OkucnuTenbHble NpeBpalleHns auetTuneHoB. KNcnoTHbe CBOWCTBA ankUHOB-1, aueTuneHnLbl MeTansos.

Tema 7. LUuknuueckue yrnesonoponbl

Knaccudpmkaums, HomeHknatypa u cTpyktypHas nsomepus. OTHOCUTENbHAS YCTOWYMBOCTb LIMKIOB, €€ aHanma Ha
OCHOBE NPeACTaBNeHNI O PasnnyHbIX TUNAax HaNpPsSXeHWiA: yrnoBoe N TOPCUOHHOE. [feomeTpuyeckas nsomepums.
lMpocTpaHCTBEHHOE CTPOEHUE ManbiX 1 cpeaHux umknos (C3- C6). KoHopmaumn umknorekcaHa (Kpecno, BaHHa, TBUACT)
1 ero Npon3BOaHbIX, KBATOPUANbHbLIE U akcuanbHble cBsA3n. OCoBeHHOCTV MPOCTPAHCTBEHHOIO U 3NEKTPOHHOMO
CTPOEHUS LUMKNONPONaHOBOro Konbua.

CuHTETMYECKME METOMbI MOCTPOEHUSA HACbIWEHHbIX LMKMOB: LMKNn3auna guranoreHankaHoB No peakuumn Bropua,
peakunn umknonpmncoeonHeHns, rugpuposaHne apomMatn4eckmnx yrneson0ponos.

XuMnyeckune cBoicTBa LMKNobyTaHa, UMKoneHTaHa, umkinorekcaHa. Peakummn ceobogHopaakansHOro 3amelleHumst.
MposiBneHne ocobeHHOCTEeN CTPOEHUS UMKIOMNPOonaHa B ero XMMMYecknx CBoMcTBax. Peakummn npncoeanHeHus.
B3auMHble nepexoapbl LUMKIIOB.

IMonnumnknnyeckme HacblWeHHble yrneesonoponbl. Tunbl BULMKINYECKUX CUCTEM: COEAUHEHMS C M301MpoBaHHbIMU
Uunknamm, cnmpaHosble, KOHOEHCNPOBaAHHbIE N MOCTUKOBbIE CUCTEMBbI. KapKaCHbIe CcoeanHeHns, agamMaHTaH.

Tema 8. ApomaTuyeckue yrnesonoponbl

BeH3on n ero romonoru, n3omepus, HomeHknatypa. lNpoTmeopeyne Mexay opManbHON HEHACKIWEHHOCTBIO
6eH30NbHOrO KONbLA U XMMUYECKUMI CBOCTBaMU BeH30Na: OTHOCUTENbHAS YCTONYMBOCTb K OKUCNEHUIO, CKIIOHHOCTb K
peakumsiM 3amMelLeHns, TepMoxummst rmapuposanusi. Popmynel Kekyne, Lptoapa, /laneHbypra. CoBpeMeHHble
npenctaBneHus 06 anekTPOHHOM CTPoeHUN 6eH3ona. ApoMaTUYHOCTb, ee NpuaHaku. Mpasuno Xiokkens.
HebeH3onoHble apoMaTn4yeCcKme CMCTEMbI; LMKNONPOMNEHUNbHBIA 1 LMKNOrenTaTpueHUNbHbIA KaTUOHDI,
LMKNIONEHTAANEHWbHBIA aHWOH, MATUYNEHHbIE FeTEPOLKbI.

Peakuun apomMatnyeckoro anekTpotounbHOro 3amMelleHns: N30 ?TonHbIA 06MeH, CynbpMpoBaHme, HUTPOBAHME,
ranongnpoBaHue, ankmnmpoBaHue, aunnnposaHe. MexaHn3m peakuun: Ti- 1 G-KoM?nnekcbl. [POTOHHbIE KUCNOTbI 1
kucnoTol Jlblouca kak katannaaTopbl aNeKTPoUILHOMO 3aMelleHmns. BnusHue 3amectuteneii B 6eH301bHOM KOMbLE Ha
N30MEPHBIN COCTaB NPOLYKTOB M CKOPOCTb peakumu. [Npa?suna opmeHTtaummn. Peakumm paamkanbHOro 3ameLweHms u
nprucoeauHe ?Hus.

Ankunn6eH3onbl. Cnocobbl NOMyYeHNs ¢ MICMONb30BAHUEM peakLuil ankunmposaHus, Biopua-Buttura. Peakuum
3NEeKTPOPMNBHOrO 3a?MelleHnst B 6eH301bHOM KonbLe. Peakumn paaukanbHOro 3amelleHns B 60KoBoi Lenw,
6eH3unbHas Ti-cuctema. OTHOCUTENbHASA YCTOW ?41BOCTL BEH3UNBHOrO padvkana. OKUcnUTeNbHbIE NPeBPAaLLEHNS
ankmnbeH30n0B, peakumMmn LermMapupoBaHns (MPOMBIWNEHHBIA CUHTE3 CTM?pona).

LOuncheHnn- n TpucheHnnMeTaHbl, X CUHTE3 peakuuein dpunens-Kpadptca, BOCCTaHOBNEHMEM TpUapPW-KapbrHONOB 1
ranoreHnaos. KNCNOTHbIE CBOCTBA yrneBonoponos, wkana CH-kncnotHocTh. Mpu?4nHbl NOBLIWEHHOR CTAbUNBHOCTU
kapbaHMoHOB, KapOKATMOHOB M PaAUKanoB, 06pa3yOWMXCS U3 NonMapunMeTaHoB. KpacuTtenm TpudeHMnImMeTaHoBoro
psoa.
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LwndpeHnn, ero anNeKTPoHHas U NPOCTPaHCTBEHHAs CTPYKTypa. Peakummn anekTpoouibHOro 3aMelleHms,
OPVIEHTUPYIOWMIA 3CPdEKT B 3TUX peakumsx. KoHIeHCpoBaHHbIe apoMaTnyeckne cucteMsl. HadptanmH, aHTpa?ueH,
goeHaHTpeH. VisoMepusi  HoMeHKnaTypa 1x Npon3BoAHbIX. DNe?KTPOHHOE CTPOEHME U apoMaTn4HoCTb. Peakuun
3NeKTPOOMNILHOrO 3aMelleHUs U NpucoeanHeHus. MMapupoBaHne N OKUCNEHNe KOHOEHCUPOBAHHBLIX apOMaTUYecKux
cucTeM. AHTpaLeH B IMEHOBOM CUHTE3e.

Tema 9. MoTokoBasi KOHTpoOnbHasA paboTa no Teme "Yrnesogoponbl”

KoHTponbHas pabota

Tema 10. FanoreHnpouseBogHble YrNeBoA0pPOA0B

MoHoranoreHonpon3BoAHbIE anudpaTUyecknx yrneBonopoLoB, UX M3oOMepns 1 HoMeHknatypa. Cnocobbl obpasoBaHns
cBsa3n C-Hal: 3ameweHve atoma Bogopona v rnLpoKCUIbHOM rpynmbl, peakumm NpUCcoeanHEHNS MO KPaTHbIM CBSA3SM.
XuMmnyeckue cBoicTBa: HyKNeounbHOE 3aMeLLEeHE aTOMOB ranoreHoB, NpeacTaBneHns o MexaHmamax SN1, SN2.
Peakumu oTwenneHns, npaswno 3aiuesa. BnusHne pasnuyHbix hakTopos (MprpoLa U KOHLEHTpaUUS Hykineouna 1
OCHOBaHWsi, CTPOEHUE ankuiranoreHnaa, Npupona pacTBoOpUTENeit) Ha PeakLMOHHYI0 CNoCcOBHOCTb ranoreHankaHoB u
y4yeT aTux 0aKkTopOB B NnaHMpoBaHun cuHTe3oB. KomnnekcoobpasoBaHve ranoreHankaHoB ¢ MOHaMy METANOB U
kncnotamu Jlbtouca. Boccta?HoBneHve ranoreHankaHos BOLOPOAOM U MOAUCTBIM BOOOPOoLOM. B3a?vMoneiictere ¢
MeTannamu: obpasoBaHne MeTannopraHn4YeCcKMx CoeauHEHN, peakums Biopua.

FanoreHonpomsso,qule HenpenenbHbIX yrnesonoponos. CoenuHeHnst ¢ NOBbLIWEHHON MOABUXHOCTbIO rafnoreHa -
annunranoreHnabl. AnnunbHbIl KatnoH. CoeanHEHNst ¢ MOHMXEHHON NOABUXHOCTBIO ra?norexHa - BUHUAranoreHnapl.
anI'-IVIHbI NOHWXEHHOW NoABUXHOCTN. Peakumns nonnMepmnsaunn, nonnMmepbl Ha OCHOBE ranoreHonpPon3BOOHbIX
aTUnNeHa.

Apomatnyeckune ranoreHonponssoaHele. Cnocobbl NONYYEHUS: ranoreHnpoBaHue apoMaTUHeCcKUX yrnesoaoponos,
pasnoxeHue co?nen guasoHnsa (peakuun 3aHameriepa, lWvmaHa). Peakunn 3amewe?Hms ranoreHa B apoMaTnyeckom
KonbLe 1 B 60KOBOI Lenun. BeHannbHbIl KaTMOH, MPUYKHBLI €r0 NOBLIWEHHOW cTabunbHocTW. OernapobeHson.
B3ammopeicTere apunranoreHnnos ¢ Metannamu: nomy?4eHme MetTanioopraHnyeckux coeauHeHnn, anapunos.
Peakumun anekTpodunnbHOro 3amMeweHuns. BnnsHue ranoreHoB (Kak 3aMecTutenen) Ha OpueHTaumio U CKOPoCTb
B3aMMOIENCTBUS.

LOun- v TpucbeHnnxnopmetaHsl. CtabunbHble CBOGOAHBIE paauKanbl U KapbKaTUOHBI.

Tema 11. CnnpTbl

OpnHoaToMHble HacbIWeHHbIe cnMpThl. VI3oMepuns, knaccudukaums, HomeHknarypa. Metonbl cuHTe3a: npucoeanHeHe
BOAbI K ABOVHOW CBS3W, rmaponna cesian C-Hal, BocctaHoBNeHe KapboHUIbHOM 1 KapbOOKCUIbHOW rpynn, CUHTE3bI C
NCMONb30BaHNEM METANNIOPraHNYEeCKNX COeanHeHNA. nekTpoHHoe ctpoeHne O-H cesasn. BooopoaHas cBA3b B cnivpTax
N ee NPOSBNEHNE B CNEKTPANbHbIX XapakTeEPUCTU?Kax N hU3NYECKMX CBOMCTBax. XMMMYECKNE CBOICTBA:
KMCNOTHO-OCHOBHbIE CBOMCTBA, MNONy4YeHe ankorofisaToB 1 UX UCNOMb30BaHME B OPraHN4eCcKoM CUHTE3e, 3aMelleHne
rMAPOKCUNBbHOM rpynnbl, Aerunapartaums. dcpnpoobpasoBaHne: NPOCTble U CNOXHbIe 3dounpbl. [prcoeanHeHne cnUPToB K
auetuneHam. OkncneHne N JernaopupoBaHue CnmpTos.

MHoroatoMHble cnupTol. [MKonu, crnocobbl Ux Nony4eHust. Xm?Muyeckmne cBOMCTBA: OKMUCIEHNE NOLHOM KUCNOTOM,
B3anmogelicTene ¢ 6OpHOI KMCNOTOM, MPeBpalleHne B a-OKMCK, Aernaparaums, NMHakonmMHoBas neperpynnmnpoBka.
MuuepwrH: obpazoBaHMe KOMMIEK?COB C MOHaMW MeTaIoB, Aernapartauus.

HenpegnenbHble cnupTel. MNpeacTaBneHns 0 CBOWCTBaxX BUHWIOBOrO CNMPTA, KETO-EHOMbHas TayToMepus. BuHunoBble
agoupbl 1 UX NonuMepuaauns. Annnnoselii cnvpt. MeToabl CMHTE3a, OCHOBAHHBIE HA UCMONb30BAHNM MPOMNUNEHa.
Oc06EeHHOCTU XMMNYECKOrO MOBEAE ?HUS, CBA3AHHbIE C aNlNIUIbHBIM NMOMOXEHNEM MMAPOKCUNIBHON rpynnbl. BeHaunoseblii
CNVPT, AW- U TPUPEHNKAPOMHON, NPWHMHBI NOBbIWEHHOW NOABVUXHOCTU MMAPOKCUIBHOR rpynmbl.

Tema 12. deHoNbI

CTpoeHne, nsomepus, HomeHknatypa. Cnocobbl BBELEHUS L ?POKCUNIBHOM rpynrbl B apOoMaTUYeCcKoe SOpo: WenoYHoe
nnaeneHne conem cynbgOKMCNOT, TMAPONN3 apuiranoreHaoB, 3aMeHa aMMHO ?rpynbl HA TMAPOKCUN YEPEs CoMK
LNa30HUS, KYMUNbHBIV CNocob nonyYyeHns goeHona.
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KuncnoTHO-0CHOBHbIE CBOWCTBA (PEHOMOB. [PUYMHBI NMOBLILEHHON KUCNOTHOCTA (DEHONOB MO CPaBHEHUIO C
anugaTNyeckuMi cnupTamu, BnnsHue aamectutenein. ObpasoBaHue OEHONSATOB, MPOCTLIX U CMNOX ?HbIX 3GOUPOB.
Peakumu anekTpogornbHOro 3ameLleHns: ranonampoBaHne, HUTPoOBaHWe, ankunnpoBaHue 1 auunnpoBaHue.
Meperpynnmpo?Bka CNoXHbIX 3¢pMPOB Kak cnocob auunmpoBaHus no KonbLy (peakums dpuca). KoHaeHcauus qoeHonos
C KapbOKCUNbHBIMY COeANHEHNSIMU, DEHON-ChoPManbAernaHele CMosbl. Peakumy anekTpodounbHOro 3a?MelleHus,
XapakTepHble 15 PeHONOB 1 (PEHONSITOB Kak apoMaTU4eC?Knx COeAMHEHMI C NOBbILEHHON aKTUBHOCTbIO:
kapbOKCUNMPOBaHMe, HATPO3MPOBaHKE, a30codeTaHne, kKapboHunuposanve. MMoprpoBaHUE 1 OKUCNEHNE (DEHONOB.
CrabuvnbHble (OEHOKCUNbHBIE PaauKanbl, MPUMEHEHNE CTEPUYECKM 3arPyXXeHHbIX (PeHONOB B KAYECTBE aHTVOKCVAAHTOB.

MHoroaToMHble (PEHObI: MMPOKATEXMH, PE30PLMH, MMAPOXUHOH, NMPOranion. XMMn4yeckne CBOMCTBA: 3NEKTPOHUIbHOE
3aMelleHre, peakuum OKUCNEHNS.

Tema 13. MNMpocTbie acoupsbl

Knaccudpmkauns, HomeHknatypa. Juankunosble acompbl. MeToabl cMHTE3a: aermaparaums CnnMpTos, peakums
BunbsiMcoHa, npucoean?HeHmne cnmpTos K onedomHaM. PacwenneHme npocTon adnpHOM CBA3K (rnaponms).
B3ammopeiicTere ahnpos C NPOTOHHBbIMK KUCAOTamu 1 kucnotamu Jlbtonca. dgmpartbl.

a-Okucn. MeTonpl NPOMbILWIEHHOIo N na6opaTopHoro nony4eHns OKCMpaHOBOIro KonbLa. XnMmnyeckune cBOCTBA:
B3auMoLelCcTBME C ranoreHosogoponamm, BOLON, cnmpTtamMm, aMMmnakom, MarHMIZOpFaHMHeCKMMM coeagnHeHnsamn.

Tema 14. Kap6oHUnbHble coeAMHEHUSA

Knaccudprkauus n HomeHknaTypa. Cnocobbl 06pazoBaHus kap?60HUNBHON FPyMMbl: KATANMTUYECKOe OKUCNEHNE
ankaHoB, ankeHOB W ankunapoMaTn4yecknx yrneBofAopoaoB, OKCO-CUHTES, rnapaTauns ankvHoB, rmaponuns
rem-auranoreHnpPon3BoaHbIX, OKUCNEHNE 1 Ae?rnapupoBaHue cnmptoB. CYHTES anbAernioB U KETOHOB U3 KapHOHOBbIX
KMCNOT U X NMPOWU3BOLHbIX: BOCCTaHOBNEHWE ranoreHaHrnapuLoBs, B3aMMoLeCTBE C METANNOPTraHNYeCKUMK
COEOVHEHNSMU, MUPONN3 CONneln KapbOoHOBLIX KUCNOT. [NonydeHre apoMaTNHecKuX OKCO-COeANHEHN peakume
auMNMpPOBaHUS.

ONeKTPOHHOE CTPOeHMEe KapbOoHUbHOM FpynMbl, pacnpeaeneHne aNeKTPOHHOM NIOTHOCTY B Heil. XuMmnyeckne
csowicTBa. Peakuum HykneogunbHOro npucoeanHeHns. BaanmonencTemne ¢ retepoatoMHbIMU HyKNeohunamm:
npvcoeanHeHne Boabl, CIMPTOB, BrcynbdonTa Ha?Tpus, NATUXIOPUCTOro dooccpopa. MexaHnam aTux peakumi,
KMCNOT?HbIA 1 OCHOBHOW Katanuns. Baaumopeicteme ¢ N-Hykneocgunamm: obpasoBaHne OKCUMOB, MMAPa30HOB, peakLum
C nepBuYHbIMK (06pa?30BaHNe ocHoBaHwii Lndogoa) 1 BTopnyHBIMM (06Pa30BaHNE EHAMVHOB U aMUHaNeR) aMMHaMu.
Peakuuu ¢ C-Hykneounamm: npucoeanHeHne CUHNABHON KMCNOTbI, METaNIoOPraHNYeCKux CoOeANHEHNIA.

KeTo-eHonbHas TayToOMepus 1 CBA3AHHBIE C Hel CBOWCTBA Ka?pOOHMbHBIX COEIMHEHWIA: ranoreHpoBaHmne 1
ranocpopmMHoe paciuen?neHve, ankunuposanmve. AnbLoNbHO-KPOTOHOBAS KOHAEHCALMS, €8 MEXaHU3M B YCNOBUSIX
KMCMNOTHOIO M OCHOBHOrO KaTtanusa. KoHaeH?caumm KapboHWUIbHBIX COeAVHEHW C COEANHEHNSMI, COAEPXaWUMK
aKTVBHYIO METUNIEHOBYIO rpynny.

Peakumu okmcneHus anboernaoB 1 KeToHoB (Mpaemno Monoea). Katanutnyeckoe ruppuposaHune KapboHWNbHbIX
COEVHEHWI, BOCCTA?HOBNEHNE KOMMAEKCHBIMY TnapuaaMn METANNIOB, CNMPTaMn B NPUCYT?CTBAM anKOronsTos
aNOMVHUS, LUMHKOM B COMSIHOM KncnoTe. BoccTa?HOBNEHME KETOHOB MeTannaMmn ¢ o6pa3oBaHMeM MeTaNIKeTUIIOB 1
nHakoHoB. OKMCANTENbHO-BOCCTaHOBUTENbHbIE peakumun: KaHHnuappo, TuweHko. beHsomHoBas KoHAeHcauus.
Peakuun anekTpotunbHOro 3a?MelleHns B apoMaTmyeckmx anbaernnax n ketoHax. dukapboHunbHble coeauHeHmsl.
Knaccudomkauus, HomeHknaTtypa. Metoabl CuHTE3a, OC?HOBAHHbIE HA Peakunsax OKUCNEHNS 1 KoHaeHcaunn (KnsaniseH).
B-LunkapboHubHble COeaMHEHNS: KETO-eHOMbHAs TayTOMEPUsi, ankmnm?poBaHune, obpasoBaHne xenaTHbIX KOMMIEKCOB C
NOHaMn MeTanos.

HenpenenbHble kapboHWNbHbIE COEAMHEHMS, UX Knaccudukaums. a, B -HenpenenbHole anbaernmbl n KeToHbl. MeTtoapl
CMHTE3a: OKU?CneHne onedoUHOB B aniMibHOE MOMOXEHNE U CIUPTOB annuibHOMO TMNA, KPOTOHOBAasH KOHAEeHcaLumsl
KapBOHUNbHBIX COEAVHEHUIA. DNEKT?POHHOE CTPOEHME: CONPSIXEHUe TI-CBS3el, pacrnpeneneHmne Ti-3/1eKTPOHHOM
NAOTHOCTW. XUMMYeckme CBOMCTBA. Peakuun npucoenmHe?H1st BOLbI, CMMPTOB, rafloreHoBoA0Po0B, Bucynbdouta
HaTpus, ammuaka, HCN, MeTannopraHm4eckux coeavHeHui.

Tema 15. MNoToKkoBasi KOHTpONbHasA paborta no TemMe "CnNUPTbl M KapOOHUNbHbIE coeanHeHus"

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

Tema 16. Ou- n HenpepaenbHble KAPOOHWUNbHbIE COeAUHEHUSI

AHann3 OyHKLMOHaNbHbIX rpynm.
Cpaya otyeTa No NpakTuKymy.

Tema 18. OQHOOCHOBHbIE KapOOHOBbIE KMCNOTbI U UX NPOU3BOOHbIE

Knaccugomkauus n HoMeHknaTypa. MeToabl NonyYeHnsi: okucne ?Hue yrnesonopoLoB, CrIMPTOB U anbaermaos, CUHTESb
C UCMONb30?7BaHNEM MarHuii- U NMTUAOPraHNYECKUX COeANHEHW, OKUCK yrnepo?na, ManoHOBOro 1 aleToyKCYCHOro
3OVPOB, MMAPONN3 HUTPWUIIOB M CNOXHbIX 3MPOB. CUHTE3 YKCYCHOM KMCNOTHI KAPHOHWNMPOBaHEM MEeTaHona Ha
poaueBoM katanusatope. [MpupoaHble NCTOYHVKM KapBOHOBBIX KUCNOT. DNIeKTPOHHOE CTPOEHME KapboKCUIbHON rpynmbl
n kapbokcunart-aHMoHa. Pusnyeckme cBOMCTBA KAPOOHOBLIX KMCOT U UX NPOV3BOLHLIX. BofopoaHble CBS3M 1
06pa3oBaHne AMMEPHbIX acCOLMATOB.

Xummnyeckue ceoictea. KUCNOTHOCTb, €€ CBSA3b C 3Ne?KTPOHHBIM CTPOEHNEM KAPOOHOBbIX KMCMOT U UX aHUOHOB,
3aBMICUMOCTb OT XapakTepa 1 MOMOXEHUS 3aMECTUTENEN B ankuibHOW ue?nu unn 6eH3onbHoM sape. MNpoussogHbie
KapOOHOBBIX KUCNOT: CONMU, CNOXHbIE 3CPUPbI, rANOreHaHrMaPULbl, aHrMAPWAbI, aMuapl, HUT?punbl. MNpeacTaBnexHve o
MEXaH13mMe B3anMOonpeBpaLLeHuii KapOOHOBbIX KUCOT W UX NPOU3BOAHbIX, POSib KMCMOTHOMO U OCHOBHOIO Ka?Tanusa Ha
nprvMepe peakuuin atepmdnkaLmm n oMmbineHns. BocctaHoBneHne n ranoreHnpoBaHmne KUCnoT (peakums
enns-Ponbrapna-3enmHckoro). Peakuuy 3amelleHns B 6eH30/1bHOM KOJbLE KUCNOT apoMaTnyeckoro psaa.

Mpown3BoaHble KapBoHOBLIX KUCNOT. Conun: peakumsi AekapOoKCUNIMPOBAHNS 1 ee KaTanuTnyeckne BapuaHTbl, aHogHoe
okucne?Hve kapbokcunat-aHnoHoB (peakuus Konbbe), AeitcTere ranoreHoB Ha cepebpsiHbie conm (peakums
BopoauHa-XyHcamkepa). MpakTn?4eckoe ncnonbaosaHme conei kapboHoBbIX KACNOT. Mbina. FanoreHaHrnapuvabi:
peakumnu ¢ Hykneounamu v UCronb3oBaHMe XN0PaHraPVUAOB B KAYECTBe aunnmpyowmx peareHTos. CnoxHble agupsbl:
KaTanmMTMyeckoe rmapupoBaHune, BOCCTaHOBNEHNE KOMIMIEKCHBIMM rapuaaMi MeTannos. Peakumy ruaponvaa
(OMbINeHust), nepeaTepudUKaLn 1 CNOXHOIUPHOI KOHAEHCaUMU. AHIrMAPUabI KapOOHOBBIX KCNOT: peakumm ¢
Hykneodounamu (aumnmposaHme). AMUIbI: KUCIOTHO-OCHOBHbIE CBOVCTBA, NPU?4YMHbI MOHVXEHHOV OCHOBHOCTM 1
MOBbIWEHHO KCNOTHOCTY MO CPaB?HEHMIO C aMMMAKOM 11 aMUHAMK, OCHOBHbIE MyTY NPeBpalleHnsi B aMn ?Hbl
(BOCCTaHOBNEHWE, peakumns FogoMaHa U poACTBEHHbIE et NpeBpa?wWeHns rnapasnnos, asvaos v riapoKCaMoBbIX
KucnoT). Baavmonpe?BpalieHns aMmuaos v HUTpWNoB. CBOMCTBA HATPWMOB: KaTanuMTU4Yeckoe rmapupoBaHue,
BOCCTaHOB/IEHVE aNtOMOTUAPVAOM NATUS, PeakLn C MarHUMopraHNYeCKUMM CoeaNHEHNSIMUA.

Tema 19. [ByXOCHOBHbIe M HenpepenbHblie KaPOOHOBbIE KUCNOThI

,D,I/IKap6OHOBbIe KWNCNOTbI. HomeHKnaTypa 1 Knaccugomkaums. Me?Tonbl CMHTE3a: OKUCNIEHNE LIK0anKaHoB,
aNMMUUNKNNYECKUX CNMPTOB N KETOHOB, apoMaTn4eckmnx n ankmnapomaTtn4yeckmnx yrnesogoponos, rmaponn3 anHnNTpunos,
CUHTE3bl C UICNONb30BaHMEM MaNOHOBOIo M aueTOYKCYCHOro agoupos.

Xummnyeckue ceoictea. KUCnoTHble CBOMCTBA W KX 3aBUCMMOCTb OT B3aVIMHOMO PAaCMONOXeHNs KapOOKCUbHbBIX rpyn.
O6paszoBaHre NPON3BOLHbIX MO OAHOW U 06enM KapbOKCUNbHBIM rpyn?nam, CMelwaHHble Nnpon3soaHble. LlaBenesas
KncnoTta: peakuun aekapbokcunmposaHus, nekapboHMnMpoBaHns, okucneHns. Auatunokcanat, peakumm
CNOXHO3(PMPHOW KOHAEHCaUMM C ero y4acTneM 1 Ux CUHTeTnYeckoe ncnonb3osaHne. ManoHosas kmucnora:
LeKkapboKCUNMPOBAHUE W MPUYMHBI MOBBIWEHHON NErKOCTW €ro NPOTEKAHUS, KOH? IeHcauMn ¢ KapOOHUNbHbLIMU
coeauHeHnamu. CBONCTBA MANOHOBOr0 3¢hUpa 1 NX CUHTETUYECKOE UCMONb30BaHME: KOHAEHCAUMM ¢ KAaPOOHMbHbIMY
COeANHEeHNsaMMN, MPUCOeanHEeHe No KPaTHON CBA3K, aK?TMBMPOBAHHONM 3N1EKTPOHO-aKLENTOPHbLIMUA 3aMeCcTUTENSIMNA,
06pas3oBa?Hre 1 anknaMpoBaHNe HAaTPMaNoOHOBOro achmpa, NpeBpalleHe NPOLYKTOB 3TUX peakuuin B kapboHOBbIE
KNCNOTbI. SIHTapHas U rnyTapoBas KUCNoTbl: 0bpasoBaHne aHriMapuaoB 1 UMnLoB. CyKUMHUMKUL, €r0 MPUMEHEHNE B
peakuuy 6poMMpPOBaHNS OPraHNYeCcKnX CoeanHeHnin. dTanesas KUCNOTa U ee NPOV3BOLHbIE: (PTANEBbIV aHTMAPUL U
€ro NpUMeHeHve s CUH?Te3a aHTPaxmMHOHa U ero NPou3BOAHbIX, TPMAPUIMETaHOBbIX Kpacu?Tenen; otanummng n ero
UCMONb30BaHNe LN CUHTE3A aMUHOB (pe?akuuns [abpuans) n aHTPaHWIOBOW KMCNOTbI; CNOXHbIE 3¢PVPbI U X
npakTnyeckoe npumeHeHvne. PenenneHTbl, nnactudukaropsl. Tepedranesas KMcnota n ee NCnonb3oBaHne (naBcax).

HenpenenbHole MOHOKapboHoBbIE kucnoTel. Knaccudukauus. Metonbl nonyvyeHus a,p-HenpenenbHblx KapboHOBbIX
KUCNOT. DNe?KTPOHHOE CTPOEHWe, B3aMHOe BAUsSiHME KapbokcunbHoi rpynnsl 1 cesasu C=C. MpucoeauHeHne Boapl,
aMMmaka, ranoreHoBOAOPOL0B, MPUYMHEI OpUeHTaLMn, HabntooaeMon B aTux peakumsx. Metoabl NO?ny4eHuUs n nytu
NCMNONb30BaHMS aKpUNOBOM, METAKPWIOBON KNCNOT U NX NPOM3BOAHbIX. [Tnekcurnac. MNpunpoaHble NCTOYHMKU Y
NpakTn?4eckoe 3Ha4YeHne ONeNHOBOW, IMHONEBOW, apaxmaoHOBOW kucnoTt. MNoHaTre o npocTarnaHanHax. Jlivnuabi,
xupbl. Onudpa u gpyrre Bbl?cbixalowme macna.

HenpegnenbHble nmkapboHoBblE KMCNOTLI. CNOCOBLI MONy4YeHUs ManenHOBOW KACNOThl U ee aHrmapuaa.
Crtepeonsomepust 1 B3anMo?NpespaLLeHns ManenHoBOM 1 oyMapoBoii KUCNOT, NPOSIBNIEHNE CTEPEOM30MEPUN B
pasnnynsax Nx XMMM4eCcKnx CBOMCTB 1 B NPOCTPAHCTBEHHOM CTPOEHUM NPOOYKTOB MX peakuuii, NpoTekaiowWwmx no caasu
C=C. AueTuneHankapboHoBas kucnoTa kak omeHocoun B peakumun Ounbca-Anbaepa.
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Mporpamma aucumnnuubl "OpraHuyeckas xumuns"; 04.03.01 "Xumns".

Tema 20. MoTokoBasi KOHTponbHasi paboTta no Teme "Kap6oHOBbIE KUCNOTbI"
KoHTponbHas paborta

Tema 21. HutpocoeouHeHus

HomeHnknatypa u knaccugoukaums. Cnocobbl nony4eHust HITPOCOEAUHEHNIA: HUTPOBAHKE YTNEBOLOPOLOB (pasmKanbHoe
1 3NeKTPOMNbHOE 3aMelleHre), 0OMeH atoMa rafnoreHa Ha HUTPOrpynmny, OKUCEHNE aMUHOB, CUHTE3 YEPEe3 COnu
AMa30oHMs. ONEKTPOHHOE CTPOEHME HUTPOrpynnbl U ee akLenToOPHbIA XapakTep. XmMmyeckme CBOMCTBa:
BOCCTAHOBNIEHNE B KMCNOW, HEATPanbHOMN U WwWeno4How cpepax. C-H KMCnoTHOCTb anndpaTnyeckmx HATPOCOSANHEHNIA 1
nx Taytomepus (aum-coopma).

MpoayKTbl HEMOMHOrO BOCCTAHOBEHNS HUTPOCOEANHEHNI. HUTPO30coeanHEHWS, PEHMTMOPOKCUNaMIUH,
asokcumbeHson, rmppasobeHson. beHananHoBas neperpynnupoBka.

Tema 22. AMUHbBI

Knaccucprkauus, HomeHknatypa. Cnocobbl NonyyeHWsi, OCHOBAHHBIE HAa peakLumsix HyKNeounbHOro 3aMeLLeHns B
ranoreH-, rmMapoKCu- 1 aMMHOMPON3BOAHbIX aNNPaTNHECKMX 1 apoOMaTUHECKNX YrNeBOAOPOA0B; peakumm
BOCCTAHOBNEHUS| HUTPOCOEAVHEHNI (peakums 31HMHA), a30TCOAEPXaLLMX NMPOU3BOLHbIX KAPOOHUNBbHBIX COEOUHEHNI 1
kapOOHOBLIX KMCNOT, NEPErpPyNnMPOBOK aMuaoB (peakuus ModomaHa), a3naos (neperpynnuposka Kypuuyca),
rmopasvaoB KapOOHOBbIX KUCIOT M FMAPOKCAMOBBIX KUCMOT (peakuus JlocceHa). SnekTpoHHOE CTPOEHUE aMUHO-TPYNMb,
3aBMCMMOCTb OT NPMPOAbl PaaMKanos, CBA3aHHbIX C aTOMOM asoTa. [1pocTpaHCTBEHHOE CTPOEHUE aMMHOB. Pusnyeckre
CBOWCTBA, X CBA3b CO CMOCOHHOCTHIO aMMHOB K 06pa30BaHMi0 BOLOPOLHbIX CBA3E/. XUMUYECKME CBOMCTBA.
OCHOBHOCTb M KUCNIOTHOCTb @MWHOB, 3aBUCMMOCTb OT NPUPOLbI pagankanos. BaanmogencTene ¢ anekTpoguibHbIMU
peareHTamu: ankmnmpoBaHue, rmapoKcuankninpoBaHue, aunamposaHne; B3anMoaencTesne ¢ a3oTMCTon KUCNOTOM.
OxkuncneHne anudatnyecknx n apoMaTm4eckux aMMHoB. YeTBEPTUYHbIE aMMOHMEBbBIE COMW: NONYYEHNE U3 TPETUYHbIX
aMMHOB 1 ankunranoreHnaos (MeHWyTKUH); 3NeKTPOHHOE CTPOEHNE, MPakTUYecKoe NCMONb30BaHNe B KA4eCTBe
KaTanu3aTopoB MexX(asHOro NepeHoca, peakummn pasnoxeHus ¢ obpasosaHvem onedprHoB (peakuns MogomaHa).

CaolicTBa apoMaTM4eCKUX aMMHOB: B3aUMOLENCTBME C aneKkTpodpunamn. Peakumm ankunmpoBaHus u cynbmpoBaHus
apoMaTnyecKux aMmHOB, CynbdaHnnoBas KnucnoTa u cynbdamMmmaHble npenapartbl. AunnbHas 3awmra aMMHO-rpynnbl.
HuTpo3nposaHme 1 anasoTupoBaHe apoMaTuyecknx aMmMHoB. BaxHenwme npeacraBuTeny apoMaTmyeckmx MOHo- 1
IVMaMUHOB, OCHOBHbIE MYTW X UCMOMb30BaHNS. CUHTE3 reTePOLMKINYECKNX COEANHEHNI N3 0-CDeHNNEHAnaMNHA 1
O-ammHodoeHona.

Tema 23. [1naso- n azocoeanHeHus

JwrasoTmpoBaHue apomaTnyeckmx aMmHoB (peakums [Mpucca). DNeKTPoHHOE CTPOEHWEe, KaTMOH ANasoHns, Kak
3NeKTPOoMNbHLIN peareHT. BanmonpespaleHmsa pasnuyHbix oopM anasocoeanHeHnii. Peakunm conein onasoHus,
npoTekarwlwue ¢ BblAeneHnem asoTta, 1 UX UCMOMb30BaHNE AN1s NOAyYeHns OYHKLUMOHANbHbIX MPOU3BOAHbBIX
apoMaTnyeckux coeanHeHuin (peakunm 3aHameiepa, HecmesHosa). Peakumu coneit onasoHus, npotekawowme 6e3
BblOeneHns aszota. A3ocoyeTaHne: anaso- 1 a3ococTasnsowme, 3aBUCMOCTb YCNOBUIA NPOBEAEHMS a30C0HeTaHns oT
npuponbl azococtasnstowei. CUHTE3, 9NEKTPOHHOE CTPOEHUE U CTPYKTYPHBIE 0COBEHHOCTY a30KpacuTeENEN.
MeTnnopaHX 1 KOHro KpacHbli, Kak NpeacTaBuTeny KpacuTtenemn, UCnonb3yemMbiX B KA4eCTBE NHOMKATOPOB.
BoccTaHoBneHue conen AnasoHns 1 a3ocoennHeHuin. icnonb3osaHme aTMx peakunii 4ns CMHTe3a Npon3BO4HbIX
rnapasvHa 1 ammHos. Conv AnMasoHns Kak peareHTbl apunupoBaHns apoMaTnyeckmx coeamHernii. lnaszocoenmHeHuns
XMPHOro psga: anasomeraH, OMasoykCyCHbil 3gomp. CUHTE3bI HA NX OCHOBE.

Tema 24. OCHOBHble NCTOYHUKUN MHDOPMaLIUM MO OpraHNYecKon XuMnmn

OCHOBHbIE NCTOYHUKM MHpopmauum no OpFaHI/I‘-IeCKOVI XM
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Mporpamma aucumnnuubl "OpraHuyeckas xumuns"; 04.03.01 "Xumns".

Tema 25. NMoTokoBasi KOHTPOsNbHasA paboTta no TeMe "AMUHBI M Ana3ocoenuHeHus"

KoHTponbHas paboTta

Tema 26. OnTuyeckasi U3omepusi

AnndpaTtnyeckne okcmkmncnoTol. Knaccudgoukauus, nsomepusi, HomeHknatypa. Metombl CUHTE3a OKCUKUCIIOT, 1X oblwue v
cneumnduyeckne cBONCTBA.

JTakTnabl U NaKTOHBLI. I"Ipvlpo,qule OKCUKMCNOTbI: rNMnKoiesas, Mono4Has, ﬂ6ﬂ0‘-IHa$I, BWHHasA, NMMOHHa4A, MMHOANbHas.

XupanbHOCTb MONEKyn 1 onTuyeckas nsomepus. XmpanbHbii (aCMMMeETpUYecknii) atom yrnepoga. Ontunyeckas
n3omepms B pagy okcrukmcnot. MNpoekumoHHble coopmynbl Puwepa n HoloMeHa. SHaHTUOMEpDI, pauemarh,
amacTtepeomepbl, Me30hopMbl. PazaeneHune pauemaToB Ha ONTUYECKUE aHTUNoabl. ABCONIOTHAS 1 OTHOCKUTENbHAS
KOoHQourypaums.

BanbneHoBckoe obpalueHne n coxpaHeHue KoHdpurypauun. NMoHaTue o Tpeo- 1 3puTpom3oMepax.
AcvMmeTpuyecknii cuHTes. Homerknatypa Kana, ViHronbaa, MNMpenora.
OnTrnyeckas nsomepns B psay anieHoB, CNUPaHOB, AndeHnna, LMkKnogaHos

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

HomeHknatypa u knaccudoukaums. Anucpatuyeckne rugpokcrkucnotel. Obwmue MeTodbl CUHTE3A, OCHOBAHHBIE HA
CBOWCTBax HemnpeLenbHbIX, ranoreH-, KEeTo- 1 aMMHOKapPOOHOBbIX U AMKAPOOHOBLIX KUCNOT, MHOrOaTOMHbIX CMINPTOB,
rmapoKcuanbaernaos n rmapoKCuHMTPUNoB. CMHTE3 B-rmapokCUKMCNoT No peakunn Pedbopmartckoro. MNpupoaHble
WCTOYHVKU W BaXHeNWMe NpeacTaBnTeNny rmopoKCMKnCnoT. nkonesas, MonoyHas, sbnoyHas, BUHHas, NMMOHHAs
K1cnoTbl. XuMuyeckne ceoincTea. Peakuun oermaparaumm n 3aBUCUMOCTb pesynbTarta OT B3aMMHOMO pacnonoXeHus
KapOOKCUNBHOM 1 FMAPOKCUNBbHON Fpynn. ApoMaTnyeckne rmapoKCUKUCNOThI: MOyYeHNe KapboKCUNMPoBaHNEM
heHonsitoB 1 HadptonaToB no Konbbe-WmnaTty. MonyyeHne NpocTbIX 1 CNOXHBIX 3¢OMPOB, PeakLuy a30CoHETaHNS.
Canvumnosas kucnoTa, acnmpuH, canon

HomeHknatypa n knaccudomkaums.

B-Anboernno- u B-KeToKUCNOThI, creumnduka nx cBoncTB. MonyyeHne cnoxHbiX aoUpoB no peakummn Knsinzexa.
AueToykcycHbIn adoup, ero C-H-kncnoTHoCTb 1 TayToMepws, 06pasoBaHne MeTanIMYecknx NPOn3BoaHbIX, UX CTPOEHME,
LBOVICTBEHHAs peakLMoHHas cnocobHOCTb 1 NCMONb30BaHNe B CUHTE3€ KETOHOB U KapBOHOBbIX KC/OT.

Tema 28. Yrnesoabl

Knaccudomkauus, ctpoeHne, HomeHknatypa. Metogbl CUHTE3a OKCUOKCO-COeANHEHUI pPasfinyHbIX TUMOB. [TNNKONEBbIA 1
rMULEPUHOBBI anbaernibl; AuokcuaueToH. OnTuyeckas M3oMepus ruLeprHoBoro anbaernaa. Obwue n ocoboble
CBOMCTBA OKCMOKCOocoeanHeHun. OKco-umknonbHaa taytomepus. MNonyauetanu oypaHo3HOro U NMpaHo3Horo Tmna.
TeTposbl. [1eHTo3bl. ['eKcoabl.

MoHocaxapuabl. [[eHeTn4eckmnin psg caxapos, anbao3bl Y KETO3bl, MEHTO3bl U FEKCO3bl, B3aUMHbIE Nepexobl Mexay
HUMU. Mepexobl MOHO3 OT BbICWNX K HA3WUM 1 obpaTtHo. ObLlime 1 cneungunyeckme CBOMCTBA anbLo3 U KETO3, MEHTO3
1 rekcoa. OTkpbITble popmbl Puwepa v unknudeckue Konnu-TonneHca, nx rpagouyeckoe nsobpaxeHve no duwepy u
Xeyopcy. OkcoumrknonbHasa TayToMepms caxapos 1 siBneHne MytapoTaumn: oypaHosbl U NMpaHo3bl. [MMNKO3WAHbINA
FMAPOKCUN N TNKO3MAHAS CBA3b; aHOMEPbl 1 aHOMEPHbIV 3PXEKT. ArIMKOHbI. DNUMeEpb! 1 aNUMeprn3aLus.
YCcTaHOBNEHUE CTPOEHUS 1 KOHGUrypaLuum MoHo3. OTaenbHbIe NPeACcTaBUTENN MOHO3 - fe30KCMprbo3a, prnboaa,
apabvHo3a, KCuno3a, rnioko3a, MaHHO3a, ranaktosa, pykTosa. Buabl 6poxeHns caxapos.

Oucaxapuibl. Knaccrudpmkaumsi: HeBoccTaHasnmeatowme (Tperanosa, caxaposa) U BocCTaHaBnmBaolwme (ManbToaa,
uennobunosa, naktosa) 6moabl. [lokazaTenbCTBO X CTPOEHUS, TUMbl CBA3E MOHOCaxXapUAHbLIX 0CTaTkoB. VHBepcus
caxapoabl. O6wye 1 cneumduyeckme ceoiicTea 61os.

Monucaxapugpl. NeHTO3aHbl (reMuLennonosa), rekcodaHbl (Kpaxman, rMKoreH, Lennonosa), ux CTPoOeHne 1 CBONCTBA.
MyTn paumoHanbHOro NCNoNb30BaHNs nonucaxapuaos. LlennonosHas npoMbIlWNEHHOCTb U XMMUS KNeTHaTKW.
WckyccTBeHHOe BONOKHO

Tema 29. AMMHOKUCIIOTbI U 6enku
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Mporpamma aucumnnuubl "OpraHuyeckas xumuns"; 04.03.01 "Xumns".

HOMeHKﬂaTypa 1 Kknaccudpukaums. CTDYKTyprIe TUMNbl NPUPOAHbBIX A-AMUHOKUCNOT, CTEPEOXUMNSA U KOH(PUTypaLnoHHbIe
pAaObl. CuHTE3bI 13 Kap6OHVIﬂbeIX coenuHeHun Hyepes3 unaHrngpuHbl; 3 MasioHOBOro, aueToykCyCHOro 1
HUTPOYKCYCHOro apUpOB; ranoreH- un KeTOKap6OHOBbIX kncnot. Metoabl cnHTE3a B-aMI/IHOKI/ICJ'IOT, OCHOBaHHbIE Ha
peakunsax HernpenenbHbiX 1 JJ,I/IKap6OHOBbIX kncnot. KncnoTHo-OCHOBHbIE CBOMCTBA aMUHOKUCNOT U 3aBUCUMOCTb UX
CTpO€EeHunsA o1 pH cpenbl. MSOSﬂeKTpI/I'-IeCKaFI TOo4Ka. O6pasoBaH|/|e npon3BO4HbIX NO Kap6OKCI/IﬂbHOI7I n ammnHorpynne,
6eTauHbl. BaanMmonencTeme ¢ a30TUCTOM KNCNOTOM. rlpeBan.l,eHI/lﬂ, npoTtekawuwme npn HarpesaHnMnm aMMHOKNCNOT, A
3aBUCUMOCTb NX pPe3ynbTaToB OT B3AMMHOI0O PacnonoXeHnsa aByx OyHKLUNOHANbHbIX rpyrn. rlpe,D,CTaBﬂeHl/le (0]
nenTmMogHOM CuHTese. KanponaKTaM N ero TexHn4eckoe 3Ha4yeHune. AHTpaHI/IJ'IOBaﬂ 1 N-aMUHOOEH30MHas KMCNOTbI:

MeTOo bl NONy4YEeHNS, cBoncTBa U nyTn NCNonb30BaHNA

CocTas 6en|<0|3, UX oM3nyeckme n xmmmyeckmne OCO6€HHOCTI/I, TUMNYHbIE peakunn. MenTngb. FeOMeTpvm nenTnaHom
CBA3N. Fm,uponms 6enkoB. rlpI/IHLI,I/II'IbI YCTaHOBJIEHNA KOHLUEBbIX rpynn 1 nocnenoBartefibHOCTU aMNHOKUCNOTHbBIX
pparmMeHTOoB,; CTyrIeH‘-IaTbIIﬁ rmoponns. rlpI/IHLI,I/II'IbI CTPYKTYPHOro HanpaejieHHOro CMHTe3a nonunenTUOHONM Lenu; 3awmra
aMUHOrpynnbl, aktTuenposaHmne Kap60KCI/IJ'Ia, yaaneHune 3allnTHbIX rpynn. BTOpI/I'-IHaﬂ N TpeTn4Hasa CTPYyKTypa 6enkos.

Tema 30. Apomamqecme rerepouuknnyeckme coegunHeHus
Kﬂ&CCVId)VIKaLI,VIFl reTepounknn4eckmnx COEeOUHEHNIA N NX HOMeHKnaTtypa.

MSATUYNEHHbIE reTePOLMKIIbI C OOHVM FreTepoaToMoM: doypaH, TMOgEH, Nppon. MeToabl CMHTE3a U UX
B3ammMonpespalueHus (KOpbes). 3aBUCUMOCTb CTEMEHU apOMaTUYHOCTM OT NMPUPOAbLI reTePoaToMa 1 ee BAUSIHUE Ha
0COHEHHOCTY B3aMMOLENCTBIS reTepoLukna ¢ anektpodpunamv. CpaBHUTENbHAS XapakTePUCTKA XUMNYECKUX CBOMCTB
pypaHa, TuogpeHa, nuppona u 6eHsona. Peakumu rugpmposaHns n okucnenusi. dypgoypon n TuodpeH-2-anbaerna,
nvpocnuaesas kucnota. KucnoTHele CBOMCTBA NMPpPOna 1 Ux Ucnonb3oBaHue B cuHTede. KoHaeHcaums nuppona ¢
hopManbaernoM n MypaBbWHOW KMCNOTON. Minppon-2-anbaerna u ero npespatieHue B nopdprH. MupponbHbli Lk Kak
CTPYKTYPHbIi oparMeHT xnopodounna u remornobrHa. MiHoon v ero npomasogHble. MeTobl NOCTPOEHUS UHOONBHOIO
a0pa, OCHOBAHHbIE HA UCMONb30BAHUM apOMaTUYECKX aMUHOB U apunruapasoHoB (peakuns duwepa). XuMmyeckne
CBOWCTBA MHAONA Kak aHanora nuppona. CUHTE3 BaXXHEWWNX NPoM3BoaHbIX. [pefcTaBneHns 0 NpUpPOaHbIX
COEOVHEHNSX UHOOMBHOIO PAaa, MHAUFO. MOoHATUE O UHAUTOUIHBIX KpACUTENsIX 1 KYDOBOM KpaleHum.

LlecTnyneHHble reTepoumkibl C O4HUM reTepoaTtoMoM. MupuanH n ero romonoru. HomeHknatypa n nsomepus
NPON3BOAHbIX. APOMATUYHOCTb U OCHOBHOCTb MUPUANHOBOIO LUukna. [NpossneHne HykneodunbHbIX CBONCTB: peakumn ¢
anekTpodpmnamy no atomy asota u obpasosaHve N-okvucu. OTHOWEHNE MUPUAMHA U EFO FOMOMOIOB K OKUCTIUTENSIM.
MopvipoBaHue NUPUAMHOBOrO sapa. BnusiHwe retepoatomMa Ha peakumMoHHY0 CNOCOBHOCTb MUPUAMHOBOIO LKA B
LieNIOM, U ero OTAeNbHbIX NONOXEHUIA. AHANOrMs B XMMUYECKMX CBOMCTBAX NUpuanHa n HUTpobeHsona. Peakunu
SNEKTPOUIBLHOIO 3aMelleHns B 54p0 nupuanHa u ero N-okucun. Peakumm HykneodmnbHOro 3aamelleHns Bogopoaa
(peakums YnumbabuHa) n aToMOB ranoreHa. TaytoMepusi rnapokcunupuanHos. Conn NUPUANHNSA, paclienneHne
NMPVUAMHOBOrO LMKNa.

XWHOMVH 1 ero npocTeiune Npon3BoaHble. MeToabl NOCTPOEHWSI XMHONIMHOBOTO Si4pa, OCHOBAHHBIE Ha peakumsx
aHUNMHA C FULEPU?HOM 1 KapOOHUNBHBIMU coeanHeHusMn (cuHTesbl Ckpayna n OebHepa-Munnepa). OkncneHue
XUHOMMHA. CXOACTBO U Pasnnyne XMMUYECKUX CBOMCTB NMPUAMHA 1 XMHONWHA. 3oxnHonuH. MNpeacTaenexHne o
NMPUPOLHbBIX COEANHEHNSIX, NEKAPCTBEHHBIX CPEACTBAX U KPACUTENSX - MPOVN3BOLHbBIX MUPUAMHA.

LlecTnuneHHble a30TUCTbIE reTEPOLUKIILI C ABYMS reTepoaTomamu. MuprumuanH. Crnocobbl NOCTPOEHNS
NMPUMUAVHOBOrO S4pa, OCHOBaHHbIE HA B3AVMOLENCTBUM MOYEBMHBI U €€ MPOU3BOLHBIX C MANOHOBLIM 3COUPOM,
agppamn a-anbaerngo- u B-ketokucnot. CXoACTBO M pa3nnime XMMUYECKMX CBOMNCTB MUPUAMHA U NUPUMALUHA.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHust Ajisi CaMoCTosITeNbHON paboTbl o6yyaroLMxcs no
AucuunnuHe (Moaynio)

CamocTositenbHas pabota obyyarolmxcs BbINOMHSETCS Mo 3a0aHNI0 U NPU METOLMYECKOM PYKOBOACTBE NpenofasaTens,
HO 6e3 ero HenocpencTBEHHOro yqacTusi. CamoctostenbHas paboTta nogpasnensieTcs Ha CaMoCTOSATENbHYIO0 paboTy Ha
ayLUTOPHBIX 3aHATUSX U HA BHEAYAUTOPHYIO caMocTosTeNbHY0 paboTy. CamocTosTenbHas paboTta obydyatowmxcs
BKNIOYAET Kak MOMHOCTbIO CAMOCTOSITENBHOE OCBOEHME OTLEMNbHBIX TEM (Pa3fenos) AUCLUMNANUHLI, Tak 1 NpopaboTky Tem
(pa3gpenos), ocBaMBaeMbIX BO BpPeMsi ayanTopHoi paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0ByyatoWwmnecs YnutaroT u
KOHCMEKTUPYIOT y4eOHYI0, Hay4HYIO 1 CMIPABOYHYIO NUTEPATYPY, BbINONHAT 3aaHUs, HanpaBneHHbIE HAa 3aKpenneHne
3HaHW 1 0TPabOTKy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSIO MO AUCLMMAUHE.
OpraHuzauusi caMocTosaTeNnbHOM paboTbl 00yHaIOWUXCS PErnaMeHTMPYeTCs HOPMATUBHBIMU LOKYMEHTaMU,
y4ebHO-MeTOANYECKOR NUTEPaTYPOii N 3NEKTPOHHBIMM 0Bpa30BaTENbHBIMU PECYpCamMm, BKIOYAS:

Mopsiook opraHn3aumm 1 ocylecTBAEHNS 06pa3oBaTeNbHON AeSTeNbHOCTM Mo 06pas3oBaTebHbIM NPOrPamMMam BhICLIETO
0bpasoBaHus - nporpammam bakanaspuarta, nporpammam crieumaniTeTa, nporpammam MarmcTpatypbl (YyTBepXaeH
npukasom MuHucTepctaa obpasosaHus 1 Hayku Poccuiickoin depepaunm o1 5 anpens 2017 roga Ne301)
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Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Noe14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENbHON PaboThbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBefeHMA"

YcTae dheaepanbHOro rocyaapcTBeHHOr0 aBTOHOMHOIO obpasoBaTtenbHoro yupexaeHns "KasaHckmi (MprBonixXckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTPEHHEro pacnopsaka goeepanbHOro rocy1apCTBEHHOr0 aBTOHOMHOMO 06pasoBaTebHOMO y4pex aeHns
BbICLIEro npodpeccmoHansHoro obpasosarus "KasaHckuii (Mpusonxckuii) doeaepansHblii yHuBepcuTeT"

NokanbHble HopMaTuBHble akTbl KasaHckoro ([prBonXckoro) chenepanbHOro yH1ueepcuTeTa

6. POHA, OLLEHOUYHbIX cpencTts no gpucuvmninHe (MOAyHlO)

DOHI OLIEHOYHbIX CPeaCTB Mo AUCUMNIUHE (MOOYMI0) BKIOYAET OLEHOYHbIe MaTepuanbl, HanpasneHHbe Ha MPOBEPKY
OCBOEHUS KOMMETEHLMIA, B TOM YMCNE 3HAHWUIA, YMEHUIA U HaBblKoB. (POHA OLLEHOYHbIX CPedCTB BK/H0YaeT OLEHOYHbIe
cpencTBa TEKyLWero KOHTPONS 1 OLEHOYHbIe CPeCTBa NPOMEXYTO4YHOM aTTecTaunm.

B dpoHIe oueHOYHbIX CPeaCcTB COAEePXUTCS cneayiolas UHgpopMaums:

- COOTBETCTBME KOMMNETEHLUIA MNaHMPYEMBIM pedynbTatamM 06y4eHuUs Mo LUCLUMNIMHE (MOLYNiO);

- KpUTEPUM OLIEHNBAHNS COPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXAHU3M (POPMUPOBAHMS OLIEHKM MO AUCUUMNAVHE (MOSYNIO);

- onucaHve nopsiaka NpUMeHeHWs U NpoLeaypbl OLEeHNBAHNS 415 KaXA0ro OLEeHOYHOro CpeacTea;
- KPUTEPVM OLLEHMBAHNS LS KAXA0r0 OLEHOYHOro CPencTBa;

- cooepxaHune OUueHO4YHbIX CpencTB, BKNKO4Yas TpeGOBava, npenbsaBnseMbie K OEenCcTBUAM 06y‘-laIOLI.I,I/IXC$I,
OEMOHCTpUpyemMbIM pe3ynbtaTtaMm, 3anaHnsa pas3indHblX TUMOB.

DOH[ OLIEHOYHbIX CPEACTB MO AMCUMNINHE HaxoanTcs B MpunoxeHun 1 K nporpamme AUCLMUNAUHBI (MOLYNHO).

7. MepeueHb nuTeparypbl, HEO6XOAMMOW A1 OCBOEHUSA OUCLUMANHBI (MOLYNSA)
OcBoeHWe ancLMnNnHBI (MOoYNs) npeanonaraeT n3y4yeHne OCHOBHOM 1 OONONHUTENbHON y4ebHO nuTepaTypbl.
Nutepatypa MoXeT BbiTb BOCTYMHA 0ByyaloWUMCs B OAHOM M3 ABYX BApMaHTOB (b0 B 060MX U3 HUX):

- B 3NIEKTPOHHOM BUE - YEPE3 3NEeKTPOHHbIE BUBNMOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKktoueHHbIX KDY norosopos ¢
npasoobnanarensmu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyaroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo ynTaTenbckum 6uneTam B COOTBETCTBUM C NpaBunamu nonb3osaHus HayyHol 6ubnmoTekoii.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO M3 NtoBOI TOYKM NpY BBELEHMM 0DYYaOLWMMCS CBOErO NIOrMHA 1 Napons
OT NIMYHOTrO KabuHeTa B cUcTeMe "ONeKTPOHHbIA yHUBepcuTeT". Mpn MCNONb30BaHMK NeYaTHbIX M30aHUA BBNNOTEYHDbI
oOHA, OOMXeH ObITb YKOMMIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnsapa (ans obydatowmxcs no ProC 3++ - He
meHee 0,25 ak3emnngapa) Kaxaoro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENLHO
nMTepaTypbl Ha Kaxaoro obyyarowerocs 3 yucna nuu, OLHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO ANCLMMNINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nMTEpaTypbl, HEOBXOAMMO AN OCBOEHWUS AMCUMNAMHBLI (MOOYNS),
HaxoguTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnnvHbl. OH NOANEXMT OBHOBAEHMIO NMPU N3MEHEHWM YCNOBUIA
norosopoB KDY ¢ npasoobnanatensiMy 3NeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWN KOMMNEKTOBAHUS (OOHA0B Hay4yHow
6rbnnotekn KPY.

8. NepeueHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALLMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONSA
OCBOEHUS1 BUCLUMNMNHBI (MOOYNs)

Bukmnenuns - http:/ru.wikipedia.org/wiki/Opranunyeckas_xmmums

OpraHunyeckas xumus - http://www.orgchemlab.com/

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

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

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

9. MeTogunyeckme ykasaHus oisi 06y4aroLLLUXCA MO OCBOEHUIO AUCLUMN/IMHBI (MOAYNS)

YcnewHoe 0CBOeHWE AMCLUNMHBI NpeanonaraeT akTUBHOE, TBOPYECKOE yHacTne CTyaeHTa nyTeM niaHoOMepHOI,
noBceaHeBHOM paboThl.

Obuwme pekomeHoauum

N3yyeHune oucumnnuHbl cnepyeT HauHaTh ¢ NpopaboTky paboyeit nporpaMmbl, 0COB0Oe BHUMA-HUE, YOENAS LENsSM U
3ajayam, CTPYKType 1 CoAepXaHuto Kypca.
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PaboTa c KoHCnekToM nekLuuit

npOCMOTpI/ITe KOHCNEKT cpasy nocrne 3aHATUIA, OTMETbTE martepuman KoHcnekTa nekumn, KOTOprI7I Bbl3blBAe€T 3aTpyaHEHUNA
Ons noHnMaHus. lNonbliTanTecb HANTU OTBETLI HA 3aTpyaHU-TenbHblie BOMPOChI, NCNOJIb3ys peKOMeHOYEMYIO nnTepartypy.
Ecnu camocTosATeNbHO He yaanocb pa306paTb09| B marepuane, C(DOpMyJ'II/IpyVITe BOMPOCHI 1 06paTI/ITer 3a NoOMOLWbIO K
npenonasa-Tento Ha KOHCynbTauum nnn 6nuxanuen nekumn.

PerynsipHo oTBOAMTE BPEMS ANsi NOBTOPEHNS NPONAEHHOrO MaTepuana, NpoBepPsist CBOM 3HAHWS, YMEHNS U HABbIKW NO
KOHTPOSNbHbLIM BOMPOCAM.

BbinonHeHne nabopaTopHbix paboT

Ha 3aHsatum nony4ute y npenogaeatens rpaduk BbinonHeHUs nabopatopHbix pa-601. O63aBeanTecb BCEM HEOOX0AMMbIM
MeToaMYeckuM obecrneyeHnem.

Mepen nocelweHnem nabopaTopmm M3y4mTe TEOPUID BOMPOCA, MPELMNONaraeMoro K UCCnenoBa-Hu0, 03HaKOMbTECH C
PYKOBOZCTBOM MO COOTBETCTBYlOWEN paboTe U NOAroTOBbTE NMPOTOKON NPoBeneHns paboTbl, B KOTOPLIV 3aHECUTE:

- HasBaHue paboTbl;

- 3aroToBkuM Tabnvy Ons 3anofHeHnsl 3KCNepUMeHTaNbHbIMU OaHHbIMW Habno OeHWiA;

- YPaBHEHUSI XMMUYECKNX peakLnii NpeBpalleHnii, KoTopble 6yayT OCylWEeCTBAEHb! NPY BbINONHEHUN 3KCNEPUMEHTa;

- pac4eTHble popMyIbl.

OdbopMneHre oT4eTOB OOMKHO NPOBOAUTLCS NMOCNEe OKOHYaHusS paboTbl B nabopartopum.

Lna noaroToBKM K 3awuTte ot4eTa cneayert NpoaHannampoBaTh aKCrnepuMeHTanbHble peaynbTa-bl, CONocTaBuTh KX C
N3BECTHLIMI TEOPETMHYECKUMY NONOXEHNSIMW U CMPABOYHBIMI AaHHBIMUX, 0600WNTL pesynbTaTbl UCCNeaoBaHuii B BUAE
BbIBOAOB Mo paboTe, MOAroTOBUTb OTBETHI HA BOMPOCHI, MPUBOANMBIE B METOANYECKMX YKA3aHUSIX K BbIMONHEHIO
nabopaTopHbIx paboT

MeTomonyeckne ykasaHusi Mo OpraHn3aLun caMocTosiTeNbHoM paboThbl

Paboueii nporpammoii gucumnimHel '‘OpraHmyeckas xumns' NnpefycMoTpeHa camocTosTenbHas paboTta CTyAEHTOB B
06beme 200 yac. CamocTosiTenbHas pabota NPOBOAUTCS C LIENbIO YrnybneHns 3HaHWin No AUCLMMNMHE 1
npenycmaTtpmusaer:

- YTeHMWe CTyLAEeHTaMy PeKOMEHA0BAHHOM NMTEpaTypbl 1 YCBOEHNE TEOPETUYECKOro Matepuana gUCLMMVHbI;
- MOArOTOBKY K MPaKTUYECKUM 3aHATUAM, nabopatopHbiM paboTam 1 Kypcosoli paboTe;

- paboTy ¢ VIHTepHET-UCTOYHUKAMY;

- NOAFOTOBKY K cAadve NpakTniyeckmx paboT, BbIMOHEHWNIO TECTOBBIX 3a4aHWIA N chaye 3a4eTOB 1 3K3aMEHOB.

MnaHMpoBaHMe BPEMEHY HA CAMOCTOSATENbHYIO paboTy, HEOOXOAMMOro Ha U3yYeHMe HACTOSWEN JUCLMMINHBI, CTyAeHTaMm
Nyylwe BCEero OCYyLWeCTBNSITb Ha BECb CEMECTP, NpeaycMaT-pyBas npu 3ToM perynsipHoe noBTopeHne NpoiaeHHOro
maTtepuana. MaTtepuan, 3aKOHCMEKTUPOBAHHbIA Ha NeKLUUSX, HEOOX0AMMO PETYNSPHO AOMNONHSATL CBEAEHUSIMU U3
NUTEpaTypHbIX MCTOYHVKOB, NPEACTaBNneHHbIX B paboyer nporpamme aucumnnuHsl '‘OpraHundeckas xumus'. Mo kaxaon us
TEM [J1 CAMOCTOSITENIbHOTO M3Y4YeHWsi, NpMBEeAEHHbIX B paboyeri NporpaMme OUCLMMNHBI CiedyeT cHavyana npo4mTarhb
PEeKOMEHOBaHHYO NUTepaTypy U Npu HEOBXOAUMOCTI COCTaBUTb KPATKM KOHCMEKT OCHOBHbIX MONOXEHWA, TEPMUHOB,
CBeLEeHW, Tpebylowmx 3anoMMHaHNS U SBNSIOWMXCS OCHOBOMONAratowWyMmn B 3TOM TEME U AN OCBOEHWS NOCNEeayoLMX
pasnenos kypca.

10. NMepeuyeHb MHCGOPMALLMOHHBIX TEXHOJOIMM, UCMOJb3YeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniavHe (Moayno), BKJalouYas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, CMONb3YEMbIX MPU OCYLLECTBAEHUN 06pa30BaTENBHOrO NpoLecca no
OUCUMMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHBIX CMPABOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyeit nporpaMMe OUCLMMNVHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYECcKon 6a3bl, He0OX0AMMOW AN OCyLUEeCTBNeHus o6pa3oBaTe/ibHOro
npouecca no aucuunnuHe (Moayno)

MaTepuanbHo-TexHN4YeCKoe obecneyeHne 06pas3oBaTenbHOrO NpoLecca no LUCLUMIMHE (MOLYNio) BKIIOYAET B cebs
crneyowme KOMMOHEHTbI:

MNMoMelleHnst 0N1s CaMOCTOSITeNbHOM PaboThl 0OYYaIOWMXCS, YKOMMIEKTOBAHHbIE CreLmnannanpoBaHHoi Mebesnbio (CToMbI 1
CTYNbS) ¥ OCHAlllEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BO3MOXHOCTbIO MOAK/MOUYEHMUS K ceTn "VIHTepHeT" 1 obecriedeHnem
AOCTyNa B 3NeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBaTenbHyto cpely KDY,

YyebHble ayamMTopun 4Nis KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIE CNELMAnM3npoBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KomnbioTep 1 NpuHTEp ONs pacrnedyaTtky pasaaToyHbiX MaTepuanos.
MynbTuMeguiiHas ayoutopusi.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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KomnbioTepHbIin knacc.

12. CpencrtBa apantaumm npenogaBaHUs GUCLUM/IMHBI K NOTPe6HOCTAM 00y4YaloLLUXcsi MHBaNMA0B U NNL, C
OrpaHUYeHHbIMU BO3MOXHOCTSIMU 34,0POBbSI

I'Ip|/| HeobXooMMOCTU B o6paaoBaTean0M npouecce NpuMeHsaTCa cnegyowme Metonbl U TEXHONOrnn, obneryatouime
BOCMpUATUE UHPopMaLnUm o6yqa+ou1|/|M|/|csa nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHve TEKCTOBOW BeEpCUM NMoBOro HETEKCTOBOMO KOHTEHTA LIS €0 BO3MOXHOro npeobpasoBaHus B
anbTepHaTVBHbIE POPMbI, YO0OHbIe A1 pa3fnYHbIX NONb30BaTenen;

- CO30aHNEe KOHTEHTAa, KOTOprI\/'I MOXHO NpencTaBuUTb B pa3/IndHbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BO3SMOXHOCTb MaCLIJTaél/IpOBaHI/Iﬂ TeKCTa un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4ectea, NpenycMoTpeTb
OOCTYNMHOCTb ynpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- CO3[4aHVe BO3MOXHOCTEW AJis 06y4atoWmXCsl BOCMIPUHUMATL OLHY M Ty XX€ MHPOPMaLMIO U3 PasHbIX NCTOYHIKOB -
HarmpuMmep, Tak, 4Tobbl NMLA C HAPYLWEHNUAMU Cyxa NOMyYani MHGOPMALIMIO BU3YalibHO, C HAPYILEHWSIMU 3PEHUS -
ayananbHo;

- MPUMEHEeHNe NPorpaMMHbIX CpencTs, obecrneynBatoWmx BO3MOXHOCTb OCBOEHMS HAaBbIKOB 1 YMEHUIA, CDOPMUPYEMbIX
OVCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YMCNE BUPTYanbHbIX NabopaTopuin u CUMYNSILUOHHBIX
TEXHONOIIA;

- MPUMEHEHVE OUCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOTUIA AN1s Nepeaayn MHGopMaLum, OpraHn3aunm pasnmnyHbIX
(hOPM MHTEPAKTNBHOM KOHTAKTHOW paboTbl 0ByyarolWerocs ¢ npenonasaTeneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
6bITb MCNONb30BaHbI A1 MPOBELEHNS BUPTYANbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS| BCEX YHACTHUKOB
OUCTAHUMOHHOIO 06y4eHUs!, NPOBELEHUS CEMUHAPOB, BbICTYMNIEHUS C LOKNALAMU U 3aALNTbI BEINOHEHHBIX paboT,
NpPoBeAeHNs! TPEHUHIOB, OPraHU3aLMY KONNEKTUBHON paboThl;

- NPYMEHeHNe AUCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHOMNOIMA NS OpraHM3aummn goopM TEKYILEro 1 NpoMeXyTOYHOro
KOHTPONS;

- YBENNYEHME NPOLOMXKXNTENIbHOCTU caaqm oby4atowyMcst UHBANUOOM UK NINLOM C OrPaHn4YeHHbIMU BO3MOXHOCTSMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTaHOBIEHHOW NMPOAONXUTENBHOCTY UX COAYN:

- NPOAOIXUTENNIbHOCTN COoayn 3a4yéTa nnmn aK3ameHa, nposoaonMoro B NMUCbMEHHOMN oopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNUTENbHOCTM NOAroTOBKM 06y4atollerocs K 0TBeTy Ha 3a4éTe Unn aK3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee 4yeMm Ha 20 MUHYT;

- NPOOOIXNTENBbHOCTU BbICTYNNIEHUA oéyqaromerom npun sawuTe KprOBOI7I paéom - He bonee yem Ha 15 MUHYT.

Mporpamma cocTasneHa B cooTBeTcTBuUM ¢ TpeboBaHnamMm GIrOC BO n y4ebHbiM nnaHom no HanpasneHuo 04.03.01
"Xvmus" n npodomno NOAroToBKM "HE NPenyCMOTPEHO".
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Mporpamma aucumnnuubl "OpraHuyeckas xumuns"; 04.03.01 "Xumns".

lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.6.15 OpraHnyeckas xummus

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
oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2016

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. naH. ? Mockea : Miapatenbcteo Jlabopatopus 3HaHui', 2016. ? 729 c. ? Pexunm gocTyna:
https://e.lanbook.com/book/84139. ? 3arn. ¢ akpaHa.

5. PeyToB, O.A. OpraHnyeckas xumMus : B 4-x 4acTsX : y4ebHMK Ons CTYEHTOB BbICLIMX Y4EOHbIX 3aBeAEHUIA,
obyyarowmxcs no HanpaeneHuo u cneumansHocTn 'Xumns' / O. A. Peytos, A. J1. Kypu, K. . BytuH .? 5-e nag. ? Mocksa
: BUHOM. Nabopartopus 3HaHuiA, 2014 .7 ; 22 c™ .? (Xumng) .? ISBN 978-5-94774-611-2.4. 1 .7 [2014] .? 566, [1] C. :

un.

6. PeytoB, O.A. OpraHnyeckas Xumus : B 4-x 4acTsx : y4ebHUK 0N CTYLEHTOB BbICWUX y4eBOHbIX 3aBELEHUIA,
obyyatowmxcsi no HarnpaeneHuto u cneumanbHocty 'Xumuns' / O. A. Peytos, A. J1. Kypu, K. M. BytuH .? 5-e nag. ? Mocksa
: BUHOM. Nabopatopus 3HaHuin, 2014 .7 ; 22 c™ .? (Xumnsa) .? ISBN 978-5-94774-611-2.4. 2 .7 [2013] .? 622, [1] c. :

un.

7. PeyToB, O.A. OpraHnyeckas xuMus : B 4-x 4acTsiX : y4ebHMK Onst CTYIEHTOB BbICLIMX Y4eOHbIX 3aBeAEHUIA,
obyyarowmxcs no HanpaeneHuo u cneumansHocTn 'Xumns' / O. A. Peytos, A. J1. Kypu, K. . ByTuH ; Mock. roc. yH-T UM.
M. B. JlomoHocosa .? Mocksa : BUHOM, NNabopatopus 3HaHuia, 2014 .7 ; 22 .7 (Knaccnyecknii yHUBEPCMTETCKMIA
yuebHuk / pen. coet: B.A. CapgosHuunii [n op.]) .M. 3.7 2-e n3n. ? [2014] .? 543, [1] c.

6. PeytoB, O.A. OpraHnyeckas Xumns : B 4-x 4acTsx : y4ebHUK 4N CTYLEHTOB BbICWUX y4eBOHbIX 3aBELEHUIA,
obyyvatolwmxcs o HanpaeneHwo u cneunansHocTy 'Xumns' / O. A. Peytos, A. J1. Kypu, K. M. BytuH ; Mock. roc. yH-T uM.
M.B. lomoHocosa .? Mocksa : BUHOM, NlabopaTtopus 3HaHuia, 2014 .7 ; 22 .? (Knaccuyeckuii yHUBEPCUTETCKUIA
yuebHuk / pea. coseT: B. A. CapoBHuunii [n op.]) Y. 4.7 [2014] .? 722, [4] c.

9. WepbuHa A.3. OpraHuyeckas xumms. OCHOBHOW Kypc.: YuebHuK [OnekTpoHHbIl pecypc] / A.9. llepbuHa, J1.T.
Martycesuny; Mop pen. A.9. WepbuHsbl. - M.: HAL UH®PA-M; MH.: Hos. 3HaHue, 2013. - 808 c.

Pexwum goctyna: http://znanium.com/bookread.php?book=415732

10. Wabapoe KO. C. OpraHnyeckas xmMus. [DNeKTPOHHBbIA pecypc] - 5-e naa., ctep. - CaHkT-Metepbypr: MaHb, 2011.
848 c.

Pexum poctyna: http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=4037

11. CupotkmH O. C. 3SBonouns Teopmm XMMNYECKOro cTpoeHus Belwectea A.M. ByTneposa B yHUTapHY0 TEOpUIO

CTPOEH. XMMUWY. coefl. (OCH. eanH. xumnmn): MoHorpadoms [OnekTpoHHbiin pecypc] / O.C. CupoTkuH. - M.: HALL
NHDPA-M, 2013 - 247c.

Pexwum goctyna: http://znanium.com/bookread.php?book=420415

JononHutenbHas nuteparypa:

1. Boposnes, N.B. OpraHnyeckas xMMusi: TEPMUHbI 1 OCHOBHbIE peakLny [SnekTpoHHbIn pecypc] : y4ed. nocobure ?
OnekTpoH. aaH. ? Mockea : MapatenbcTeo Jlabopatopusi 3HaHwmiA', 2015. ? 362 ¢. ? Pexum goctyna:
https://e.lanbook.com/book/70742. ? 3arn. ¢ akpaHa.

2. lOposckas, M.A. OCHOBbI OpraHMYeckon xXuMun [SneKTPoHHbLIN pecypc] : y4eb. nocobue / M.A. KOposckas, A.B.
KypkuH. ? OnekTpoH. faH. ? Mocksa : Mispatenbctso 'Nlabopatopus 3HaHuid', 2015. ? 239 ¢. ? Pexum goctyna:
https://e.lanbook.com/book/66365. ? 3arn. ¢ akpaHa.
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Mporpamma aucumnnuubl "OpraHuyeckas xumuns"; 04.03.01 "Xumns".

3 MeaHos B. I'. OpraHuyeckas xumms. Kpatkuii kypc: YuebHoe nocobue / B.I'. MiBaHoB, O.H. 'esa. - M.: KYPC: HAL|
NH®PA-M, 2015. - 222 c. Pexum goctyna: http://znanium.com/bookread.php?book=459210
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Mporpamma aucumnnuubl "OpraHuyeckas xumuns"; 04.03.01 "Xumns".

lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.6.15 OpraHnyeckas xummus

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: 2016

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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