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

CopepxaHue

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

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

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

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

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

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

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

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

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

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

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

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

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

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

Mporpammy 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
peaynbtatamm ocBoeHns OMOIM BO

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

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

obopynoBaHus, cobntoaas HopMbl TEXHUKM Be30MacHOCTH:

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

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

YK-1 CnocobeH OCylLeCTBAATb KPUTUHECKUIA aHanu3 NpobneMHbIX cuTyaunii Ha OCHOBE
CVMCTEMHOro NoAxoAa, BolpabaTbiBaTh CTPATErMIO NENCTBUIA;

YK-6 CnocobeH onpenensdatTb N peann3oBbliBaTtb NPUOPUTETDI COOCTBEHHOW neaTenbHOCTH
1 cnocobbl ee coBepLleHCTBOBaHNA HA OCHOBE CaMOOLEHKN K oépaaoBava B
TeyeHne BCel XU3HMU;

Obyuarowumincs, 0OCBOVBLUNA AUCLUMANHY (MOLYNb):
JonxeH 3HaTb:

Knaccmgoukaumio 1 HOMEHKNATYPY OpPraHUYeCKNX COeANHEHWI, BaXHELWMNE KNACChbl OPraHNYeCKNX CoeaNHEHNI -
CTpOeHMe, crnocobbl NoNy4eHus, PU3NYeckme N XMMUYeckme CBOMCTBAa, OCHOBHbIE TEOpeTUYeckMe NpeacTaB/ieHns B
OpraHM4yecKkor XMMUN, B3aMMHblE NPEBPALLEHNS KTACCOB OPraHNYeCKNX CoeanNHEHNIA;

JonxeH ymeTb:

BblAENATb N O4YULLATL OpraHnyeckne CoeauHeHns, onpenensTb OCHOBHbIE KOHCTaHTbl OPraHN4eCckmux Coe JUHEHUN,
NPOBOANTb Ka4ECTBEHHbIV aHanms3 opraHN4eckux CoeAMHEeHNn; COCTaBNATb CXEMY MHOMOCTaAMMHOIO CUHTE3a
HY>KHOro npenapaTa U CUHTE3NPOoBaTb ero No NMTepaTypHbIM METOAMNKAM, NOMb30BaTbCS CNPaBOYHON, 0630pHONM U
MOHOrpadpnyeckoi nuTepatypoit B 06nact opraHN4eckom XmmMmu;

JlonxeH Bnanetb:

TEOPEeTUYECKMMU NPEACTABNEHNSMM OPFraHNYECKO XMMUW, 3HAHUSAMW O COCTaBE, CTPOEHWMW 1 CBONCTBAX
OpraHUyecKnx BEWECTB - NPEeACTaBUTENEN OCHOBHBIX KNACCOB OPraHNYeCcKmX COEeLMHEHWIA; HaBbikaMy 6e30mnacHo
paboTbl C XMMUYECKO NMOCYLOM N OpraHNYeckUMK BELLECTBAMU, TEXHUKON NPOBENEHNS SKCNepPUMeHTa B nabopatopuu
OpraHNyecKoro CMHTe3a.

JlonxeH 0eMOHCTPUPOBaTbL CMOCOBHOCTb Y FTOTOBHOCTb:
NMPUMEHSATL CBOW 3HAHWUS Ha MPAKTUKE MPU BbINOMHEHUN KBANNMMKALMOHHOM paboThl.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

HanHas gncuunnuHa (mogynb) BkatodeHa B pasgen "61.0.10 OucumnanHbl (Mogynmn)" OCHOBHOM NPOMOeCcCMoHanbHowm
0bpasosatenbHol nporpammbl 04.05.01 "®yHpamMeHTanbHas v NpUKNagHas XMMUs (He NPesyCMOTPEHO)" 1 OTHOCUTCS K
06513aTeNbHBIM AUCLMUNANHAM.

OcBauBaetcs Ha 3 kypce B 5, 6 cemecTtpax.

3. 06beM gucuMnInHbI (MOAYNS) B 3a4€THbIX e AUHMLAX C YKa3aHUEeM KONMYECTBa YacoB, BblOe/leHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHSATUIN) U HA CAMOCTOSITENIbHYIO
paboty obyuaromxcs

Obwas TpyL0eMKOCTb AUCLMMAUHBI COCTaBnseT 17 3a4eTHbIX(ble) eanHuL(bl) Ha 612 Yaca(os).
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Mporpamma aucumnnuHbl "OpraHnyeckas xumus"; 04.05.01 "dyHaameHTanbHas 1 nprvknagHas xmmus".

KoHTakTHasi paboTa - 440 4aca(oB), B TOM Y1cne nekumm - 88 yaca(oB), NpakTuieckne 3aHaTms - 96 yaca(os),
nabopaTtopHble paboTbl - 256 Yaca(oB), KOHTPONb CaMOCTOSATENbHOM paboThl - 0 Yaca(oB).

CamocrTositenbHasi pabota - 100 4aca(os).
KoHTponb (3a4é€T / ak3aMeH) - 72 yaca(oB).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLUUMNHBIL: 3a4eT 1 9K3aMeH B 5 ceMeCcTpe; 3a4eT 1 3K3aMeH B 6 CeMecCTpe.

4. CopepXxaHue auCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3nenam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONIMYeCTBa aKkageMU4yecknx 4acoB U BUOOB yYebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nnaH KOHTaKTHOW M CaMOCTOSITENbHON paboThl MO AUCLMNNIMHE (MOAYNIO)

Buobl n yacbl
KOHTaKTHOW paboTbl,
Pasnenbl gucumnanHbl / MX TPy A0EMKOCTb CamocrosiTenbHas
N Moayns Cemectp (B yacax) pa6ota
MpakTnueckune/laboparopHoble
Jlekumn 3aHATUSA paboTbl
Tema 1. OCHOBHbIE NOHATUS
1. OpraHnyeckom Xxmmmnu 5 4 0 7
Tema 2. PeakunoHHasi crnocobHoCTb
2. OpraHn4yeckux CoeguHeHNA 5 2 0 10
3 Tema 3. HacblweHHble yrnesoaopoabl 5 4 5 7 6
Tema 4. HenpenenbHbie
4. YrneBoLopobl psaaa aTuneHa 5 4 2 / 6
Tema 5. Yrnesonoponbl C AByMs
5. OBOMHbIMWN CBA3SAMU 5 2 0 7
Tema 6. AueTuneHosble
6. yrnesonopoabl 5 4 2 7 6
7 Tewma 7. Unknnyeckne yrnesonoponbl 5 4 0 7
Tema 8. ApomaTnyeckue
8. YIMEBOA0POMbI 5 6 6 11 12
Tema 9. [NoToKOBast KOHTPONbHAA
9. pabota no Teme "Yrneesonoponb!” 5 2 0 6 6
Tewma 10. ManoreHnpoussoaHbIe
10. yrnesonoponos 5 6 0 9 /
11.[Tema 11. CnnpTbl 5 4 4 11 5
12.[Tema 12. PeHonbI 5 2 0 9 6
13.|Tema 13. lNpocTbie adoupsbl 5 2 0 9 6
Tema 14. KapboHunbHble
14. CoeRMHEHNS 5 6 6 10 13
Tema 15. lNoTokoBas KOHTPONbHAsA
15.|pabota no Teme "CnnpTbl 1 5 2 0 0 6
KapboHMNbHbIE coeanHeHus"
Tema 16. Ou- n HenpegnenbHble
16. KapbOoHWUbHbIE COeANHEHNS 5 0 0 9 /
Tema 18. OnHOOCHOBHbIE
18.|kapOOHOBbLIE KUCNOTHLI 1 UX 6 4 0 12 5
Npou3BoOHbIE
Tema 19. [1ByXOCHOBHbIE 1
19.|HenpenenbHble KapbHOHOBbLIE KACTOTHI 6 2 0 7 9
Tema 20. lNMoTokoBas KOHTPONbHAsA
20.|pabota no Teme "KapboHoBble 6 2 0 7 10
Kucnotb!"
21.|Tema 21. HutpocoegmHeHus 6 2 0 7 3
22.|Tema 22. AMUHBI 6 2 0 10 6
23.|Tema 23. lnaso- n asocoennHeHus 6 2 0 10 9

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

Bugabl n yachbl
KOHTaKTHOW paboThbl,
Paspgenbl pucuMnInHbI / MX TPy A0EMKOCTb CamocTosiTenbHasi
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
Jlekumn 3aHATUSA pab6orthbl
Tema 24. OCHOBHbIE UCTOYHUKN
24.|vHdhbopmMaLmm No opraHN4ecKom 6 2 0 7 6
XUMUN
Tema 25. NMoTokoBas KOHTPONbHas
25.|pabota no teme "AMUHBI U 6 2 0 7 10
InasocoenmHeHns"
26.|Tema 26. OnTuyeckas nsomepums 6 2 0 16 10
Tema 27. BudpyHKUMOHanbHble
27.|coenmHenus. 'maopokeu-, anbaernno- 6 4 0 12 0
1 KETOKMCNOTbI
28.[Tema 28. Yrnesoabl 6 4 0 12 10
29.|Tema 29. AMUHOKMCNOTBI 1 Benkn 6 2 0 10 10
Tema 30. ApomaTnyeckume
30. reTepouuKnInyeckKmne coeanHeHms 6 4 0 13 0
Utoro 88 22 256 174

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)
Tema 1. OCHOBHblE MOHATUSA OPraHUYECKOW XUMUN

I'Ipe,uMeT opraqueCKon XUMUN N CBA3b C OPYrMMN XMMNYECKNMIN HAyKaMN, 6I/IOJ'IOFVIeI7I, MeaNLMHON. CblpbeBbIe
NCTOYHUKKN OpraHn4eckunx coeauHeHnin. 3HadeHne coequHeHNI yrnepona B HpaKTMHeCKOIZ OeATeNIbHOCTN
yenoseyeckoro obuecTsa.

DopMnpoBaHME N OCHOBHbIE MONOXEHUS TEOPUN CTPOEHUS OPraHNYecknx coeanHeHnin. CTpyKTypHble NpeacTaBneHuns
Kynepa, Kekyne, Teopust xummyeckoro ctpoeHns A.M.Bytneposa. CTpykTypHble popMynbl Kak CPeEACTBO 0TobpaxeHus
CTPOEHUNS OpraHnyecknx coeanHeHuin. isomepus, romonorus, naonorns. CTpykTypHas M3oMepus 1 ee pasHOBUOHOCTU.
MpocTpaHCTBEHHAA N30MepUst: MOHATUS O KOHApUrypaumm n KoHgopmaumn. KoHghopMaumMoHHbIA aHanua.
MonekynsipHble Mogenn. Cnocobbl n306paxeHmnst MPOCTPaAHCTBEHHbBIX CTPYKTYP (MPOEKLMOHHBIE chopMybl Durwepa,
HblomeHa n 7.4.).

Tema 2. PeakumnoHHasi cnoCO6HOCTb OpraHUYecKmUx coeauHEeHUM
Xummnyeckas CBsi3b M peakuMoHHas CrnocobHOCTb OpraHNYecKnx coeanHeHni

Xumpnyeckas cBsA3b Kak NposBieHne eanHOro B3aMMoaencTeng B Monekyne. Tunbl XMMNYECKOW CBA3U: NOHHAS,
KoBaJfieHTHasi, cemunonspHas. HanpaeneHHOCTb cBsi3u. [MpubnnxeHHbIe MaTeMaTMyecke MeToapl OnncaHns
9MEKTPOHHOI0 CTPOEHNS MONIEKY: MeToA MonekynsipHbix opbutanein (MO JIKAO), meToq BaneHTHbIX cBsizent (BC) n
Teopusi pe3oHaHca 1 ap. MonekynspHble opbutanu, cnocobbl X oNMcaHus: o- 1 Ti- CBSA3U, HaHaHOBbIE CBS3K;
nokannsoBaHHble 1 genokanudosaHHble MO. [1Be rpynnbl XapakTePUCTUK 3NEKTPOHHOrO CTPOEHNS: SHEPreTUYECKNE 1
CBSI3aHHbIE C pacnpeneneHnem 3N1eKTPOHHON NNOTHOCTU. DHEPreTMYECKMNE XapakTEPUCTUKN: MONHAS SHEPrng
obpa3zoBaHunsi MONEKYbl, MOTEHLMANbHAS MOBEPXHOCTb MOMIEKY/Ibl; SHEPTUS CBA3W, MOTEHLUMaN NOHM3aLMn, CPOLCTBO K
9NEKTPOHY, 3Heprus rpaHmydHbix MO. XapaktepucTnkn, CBa3aHHbIE C pacnpeneneHneM 3N1eKTPOHHOM NIOTHOCTHK:
a(PPeKTMBHbLIN 3apsaa Ha aToMe, ANMOMbHbBIA MOMEHT OTAENbHbIX CBA3EW U MONEKYbl B LIENIOM.

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

BsavmHoe BnusiHne atomoB B Monekyne. OCHOBHbIE NOHSATUS 06 9NEKTPOHHbBIX agpdpekTax. VIHAYKTUBHBIA 3C0eEKT u
agpcpekT nons. ConpsiXeHne U CBEPXCONPSIXEHUE (TMNEPKOHBIOraLns) U 1X ONMCaHUE B paMKax TEOPUM pe3oHaHca 1
MeToaa MONeKynsipHbIX opbuTanei.

PeakuunoHHas cnocobHOCTb OpraHn4eckKnx coeamHeHnin. Knaccudukaums opraHMyeckmx peakuuii: peakumm
3aMelleHns, NPUCOEINHEHNS, OTIENNEHNS, LMKNONPUCOONHEH NS, OKUCNUTENbHO-BOCTAHOBUTENbHbLIE peakLun 1
neperpynnupoBkn. NMoHATME 0 MexaHn3Me peakLMK: NPOMEXYTO4YHbIe YacTuLbl, MepexoaHoe cocTosiHme. KnHeTnyeckunii
1 TepMOANHAMUYECKUIA KOHTPONb. TUMbl pa3pbiBa XMMUYECKON CBS3M (FTOMONUTUYECKUIA U TeTepoNMTUYECKINA).
Mpoueccel, NpoTekatolme ¢ CUHXPOHHBIM Pa3pbIBOM U 06pa3oBaHneM CBS3ell. [[OMOreHHbIl, FreTeporeHHbln KaTtanus.
MpencTaBneHns o0 MEXAIasHOM 1 METaN/IOKOMM/IEKCHOM KaTtanuae.
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Mporpamma aucumnnuHbl "OpraHnyeckas xumus"; 04.05.01 "dyHaameHTanbHas 1 nprvknagHas xmmus".

Tema 3. HacbilweHHbIe yrnesonopoabl

CoMonoruyeckuii psm ankaHoB, UX N30MEPUs U HoMeHKNaTypa. AnKunbHble paavikansl. NprpoaHble NCTOYHVKK
napagovHoB. OCHOBHble METOAbLI CUHTE3A: MMOPVPOBaHNE HENpPeaenbHbIX YrNeBoA0POL0B, BOCCTAHOB/IEHWE ranoreH- u
KMCNOPOLCOAEPXAlLMX COeANHEHNI, peakuns Biopua, nekapbokcunnpoBaHue 1 anekTponma conein KapboHOBbIX
KWCNOT.

OnNeKTPOHHOE CTPOEHNE ankaHoB HA OCHOBE NMpeacTasneHnii 06 sp3-rmbpuansaummn. OnvHbl CBA3EN 1 BANEHTHbIE YIiibl.
MpoCTpaHCTBEHHOE CTPOEHME HAChIWEHHbBIX YINEBOLOPOAOB: KOH(POPMALUM 1 (OaKTOpPbl, ONpesensiowme
OTHOCUTENbHYIO CTABUNBHOCTb KOHZDOPMEPOB.

dunanyeckne ceoncrea napagoMHoOB N UX 3aBUCUMOCTb OT OJINHbI U CTENEHWN PA3BETBIEHHOCTU yFHeBO,D,OpO,D,HOIZ uenu.
Xnmmnyeckune ceoncTea. Peakuuu, npoTtekawwme ¢ roMoJIMTU4eCKNM pa3pbliBOM CBA3N. MexaHun3M LienHbIX
CBOéO,D.HO-pa,D.I/IKaJ'IbeIX peaKu,w?l 3aMellleHns B ankaHax (FaHOFeHI/IpOBaHI/Ie, CynbdooxnopupoBaHue, HUTpoBaHue,
OKI/ICJ'IeHI/Ie). CBoboiHble paankanbl: Ka4eCTBeHHas TpakToBka X CTPOEeHUsA Ha OCHOBE Hpe,ﬂ,CTaBﬂeHMﬂ 06
sp2-r|/|6p|/|,u|/|3auv||/|; hbakTopsbl, onpegengiowmne cTabunbHOCTb CBOHOAHBIX pannkanos. CBa3b mexnay CTabunbHOCTbIO U
CEeNeKTNBHOCTbIO B peakuusx CBO60,D,HO-pa,D,I/IKaJ'IbHOFO 3aMelleHuns.

Tema 4. HenpepenbHble yrnesonopoabl papa atuneHa

"oMonornyeckuin psag ankeHos, UX 3oMepusi, HoMeHknartypa. feomeTpuyeckas (uuc-, TpaHc-) nsomepus. OnucaHve
3MIEKTPOHHOr0 CTPOEHNS aNkKEHOB B TEPMMHAX NIOKANN30BaHHbIX - U TT -MONEKYNSPHBIX opbuTtanei.

Cnocobbl 06pa3oBaHisl OBOVHOM CBA3MW: LErvapypoBaHNe ankaHoB U NPOMBILWIEHHOE NoNyYeHe 0NedpHOB MyTem
TEPMUYECKMX NPEBPALLEHNI HACBIWEHHbIX YTIEBOA0POA0B (KPEKUHT), YaCTUYHOE MMOPUPOBaHME TPOVHOM CBA3N,
nerunporanoreHMpoBaHue, aernaparaumns (npasuno 3anuesa), AeranoreHnpoBaHne, TEPMUIECKOE PasnoxXeHune
YETBEPTUYHBIX aMMOHMEBbLIX OCHOBaHWIA (peakunsa MogomaHa).

OTHocuTenbHAs CTabUNBHOCTL CTPYKTYPHBIX M FEOMETPUYECKMX N3OMEPOB ONECPUNHOB 1 UX U3oMepu3aums. OCHOBHblE
TUMbl MEXaHU3MOB B XMMNYECKMX NPeBpalleHmsx ankeHos. Peakunm anekTpodunnbHOro NPUcoeamHeHRns KUCnor,
ranoreHoBoAOPOAOB, BOAbI, ranoreHoB. Perno- n ctepeocenekTMBHOCTb SNeKTPOUIbLHOMO NpucoeanHeHmns. lMNpasmno
MapKOoBHMKOBA 1 €ro MHTepnpeTaumns ¢ NO3NLUIA 3NEKTPOHHBIX 3PAEKTOB 3aMeCTUTENEN N UX BINSHNS Ha
OTHOCUTENbHYIO CTaBUIBHOCTb N30MEPHbIX KapbkaTUoHOB. KapbKaTWOHbI, UX 3NEKTPOHHOE CTPOEHWE
(sp2-rmbpuaunsauns). Peakuun pagnkanbHoro npucoeauHeHus. MepekncHolli acpgpexT (Kapawa-Maiio) u obpalieHue
opveHTauun NPUCOeLNHEHUS ranoreHOBOAOPOAOB Kak pe3ynbTaT N3MeHeHns MexaHmuama peakuun. KoopanHauus
ONEeYVHOB C NEPEXOHbIMM MeTannamm, o06pasoBaHe Tt -KOMMIEKCOB.

Fm,upo6op|/|posaH|/|e n Karanutnyeckoe rmopuposaHme. OkucnutenbHble peakunn: anokcnanpoesaHune, Umc-,
TpaHC-rmopokcmnnposaHmne, 030HOJIN3, OKUCNNTENNbHOE pacllenneHne. KatnoHHas, CBO60,D,HOpa,D,I/IKaJ'IbHaH n
KoopanHaunoHHasa nonnMepunsauns ankeHoB, TenoMepnsaumns.

Peakuun ankeHoB no annnMnbHOMY NONIOXEHWUIO: ranononposaHmne, okKncneHme. AnnunbHas TI-3/IEKTPOHHasA cuctema,
p,Ti-CONnpsaXeHne, Ka4eCTBEHHOE OnncaHne xapakTepa pacrnpeneneHns anekKTPoHHOM MIOTHOCTUN B TEPMUHAX TeopUn
pe30oHaHca B aninnbHbIX KaTnoHe, paannkane n aHnoHe.

Tema 5. Yrnesonoponbl C ABYMS1 ABOMHBIMU CBA3SIMU

Knaccudprkauus, naomepusi U HoMeHKnaTypa. SNeKTPOHHOE CTPOEHME CONPSIXXEHHbIX OWEHOB: T1,TT-CONpPsiXeHue,
NnpencTaBNeHus 0 AeNoKann30BaHHbIX TI-MONEKYNsSpHbIX opbuTansx. BaxHeiiwue 1,3-aneHbl (ByTafneH, M3onpeH) u
cnocobbl VX NMOMyYeHNs peakunsMu LerMapypoBaHus, NernapoxnopupoBanHmns U gernapataummn. XvMMuyeckne CBOMCTBea:
KaTanuTn4Yeckoe rmapupoBaHne, aneKTpouIbHOe NPUCOeIMHEHME ranoreHoB 1 ranoreHoBOLOPOLOB 1 HarnpaBneHme
NPUCOEONHEHUS B YCNIOBUSAX KMHETUHECKOrO 1 TEPMOAMHAMUYecKoro KoHTpons (1,2- n 1,4-npucoenunHenne). [JMeHoBbIii
cuHTe3. LinknoonuromMepusaumsi. NMonmMepusaumsi OUEHOB 1 ee TEXHUYECKoe 3HadYeHve. MNprpoaHbIi 1 CUHTETUYECKUT
Kaydyk, CTepeoperynsipHole NonMMepbl, ByNkaHn3aums kaydyka.

KyMyneHbl: 31eKTpOHHOEe 1 MPOCTPaHCTBEHHOE CTPOEHME KYMYIEHOB HA OCHOBE NpeacTasneHns 06 sp-rubpuomsauun.
XvnMmnyeckue CBOMCTBA: BOCCTAHOBNEHWNE, TMapaTaums, LuMepn3auns, u3oMepusaums.

Tema 6. AueTuneHoBble yrnesonopoabl
N3omepusi n HomeHknatypa. MonekynsipHo-opbutansHoe onMcaHme TPONHOW CBA3N, SP-rmbpuansaums.

MeToabl 06pasoBaHnst TPOMHOM CBA3M, OCHOBAHHbIE HAa peakuunsx gernaporanoreHnposanuns. KapbuaHblin n
MMPONUTUYECKMIA METObI CUHTE3A aueTuneHa. lMonyyeHne roMonoros aueTuneHa ankunmpoBaHNeM aueTUNEHNOB.
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XuMpnyeckme CBOMCTBA aNnkMHOB: KaTtannTMYeckoe rMaprpoBaHue, ruapataums (peakums Kyseposa),
kapBbOoKCUNMpPOoBaHne, NPUCOeaHEeHNE CNMPTOB, KAPOOHOBLIX KMCMOT, rafnoreHoB, raforeHoBO40POL0B.
ONeKTPOUNbHBIN 1 HYKNEOMUNBHBIA MEXaHU3MbI NpUcoeanHeHns. Jrmepraauns 1 LMKNOONMroMepn3aums ankmHoB.
OkucnuTenbHble NpeBpalleHns auetTuneHoB. KNcnoTHbie CBOWCTBA ankUHOB-1, aueTuneHnnbl MeTansos.

Tema 7. LUuknuueckue yrnesonoponbl

Knaccudomkauus, HomeHknaTypa u cTpykTypHas nsomepms. OTHOCUTENbHAS YCTONYMBOCTD LIMKIIOB, €€ aHanm3 Ha
OCHOBE NPeACTaBneHui 0 pasnnyHbIX TUNax HaNPSXeHWiA: YyrnoBoe N TOPCUOHHOE. 'eoMeTpuryeckas nsomepus.
[MpocTpaHCTBEHHOE CTPOEHUE ManbiX 1 cpeaHux umknos (C3- C6). KoHopmaumm umknorekcaHa (Kpecno, BaHHa, TBUCT)
N ero NPOU3BOLHbIX, 3KBATOpManbHbIe 1 akcuasbHble cBa3n. OCOBEHHOCTU NPOCTPAHCTBEHHOrO U 9NEKTPOHHOIro
CTPOEHNS LMKNIONPONaHoBOro KonbLa.

CuHTETMYECKME METOMDI MOCTPOEHUA HACbIWEHHbIX LMKMOB: LMKNU3auna guranoreHankaHoB No peakuumn Bropua,
peakunn umknonpmncoeonHeHns, rugpuposaHne apomMmatn4eckmnx yrneson0ponos.

XuMunyeckune cBoicTBa LMKnobyTaHa, UMKoneHTaHa, umkinorekcaHa. Peakumm ceobogHopaakansHOro 3amelleHunst.
MposiBneHne ocobeHHOCTEe CTPOEHUS UMKIOMNPOonaHa B ero XMMMUYecknx CBOMCTBax. Peakummn npnucoeanHeHus.
B3auMHble nepexoapbl LUMKIIOB.

IMonnunknnyeckme HacblWeHHble yrneesonoponbl. Tunbl BULMKINYECKUX CUCTEM: COEAUHEHMS C M301MpoBaHHbIMU
Uunknamm, cnmpaHosble, KOHOEHCNPOBaHHbIE N MOCTUKOBbIE CUCTEMBbI. KapKaCHbIe coeanHeHns, agamMaHTaH.

Tema 8. ApomaTuyeckue yrnesonoponbl

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

Peakuun apoMaTUYecKoro anekTpogunbHOro 3aMelleHns: M30TOMHbIN O6MeH, CynbopoBaHue, HUTpoBaHue,
ranongonposaHue, ankmnuposaHue, aunnnpoBaHue. MexaHun3m peakunn: - N G-KOMMNeKChbl. ﬂpOTOHHbIe KNCNOTbl N
kncnotbl Jlbtonca kak KaranusaTtopbl aNekKTpogouIbHOro 3aMeLleHuns. BnusiHne 3amectuTeneli B 6eH301bHOM KOJbLE Ha
I/I30MeprII7I COCTaB NMpoAyKTOB 1 CKOPOCTb peakuun. I'Ipaamna opueHTauunn. Peakunn paankanbHOro 3amelleHns n
npucoegnHeHus.

Ankunn6eH3onbl. Cnocobbl NoMyYeHNs ¢ MCMONb30BAHUEM peakLnil ankunmposaHus, Biopua-Buttura. Peakuum
3NEeKTPOPMNBHOrO 3amelleHns B 6eH30/bHOM KorbLe. Peakummn pagnkanbHoro sameleHns B 60KoBol Lenm,
6eH3unbHas Ti-cuctema. OTHOCUTENbHASA YCTOMYMBOCTL BEH3MNbHOMO paaukana. OKMCNUTENbHbIE NPEBPALLEHUS
ankmnbeH30noB, peakumMn SerMaprupoBaHUS (NMPOMBIWNEHHBIA CUHTES CTMPONA).

LOuncheHnn- n TpucheHnnMeTaHbl, X CUHTE3 peakuuein dpunens-Kpadptca, BOCCTaHOBNEHMEM TpUapPW-KapbrHONOB 1
ranoreHnnos. KNCnoTHblE CBOMCTBA yrneBoAoponos, wkana CH-kMcnotHocTH. MpuymHbl NOBbIWEHHOM CTabnNbHOCTH
kapbaHMoHOB, KapOKATMOHOB M PAAUKaNoB, 0Opa3YOWMXCS U3 NonMapunMeTaHoB. KpacuTtenm TpudoeHMnImMeTaHoBoro
psoa.

LOundoeHnn, ero anekTpoHHas 1 NPOCTPaHCTBEHHAsA CTPYKTypa. Peakumm anekTpothunbHOro 3ameleHms,
OPUEHTUPYIOWNIA SCPEEKT B 3TUX peakumsax. KOHAeHCpoBaHHbIe apoMatnyeckne cuctemMol. HadpranuH, aHTpaueH,
doeHaHTpeH. Vi3oMepusi 1 HoMeHKnatypa ux Npon3BoaHbIX. DNEKTPOHHOE CTPOEHNE U apoMaTMYHOCTb. Peakuun
SNEKTPOUIBLHOIO 3aMellueHNs 1 NpucoeanHeHns. MapupoBaHne n OKMCNEeHne KOHOEHCMPOBaHHbIX apoOMaTnYecKmx
cucTeM. AHTpaLeH B OMEHOBOM CUHTES3E.

Tema 9. NMoTtokoBas KOHTpPONbHas pabota no Teme "Yrnesogoponbl”
Knaccudmkaums opraHnyecknx coeanHeHuin.

MeToqbl nony4yeHns n XxmmMmn4eckumne cBoncTBa ankaHos.MeToabl nony4eHnsa n XxmuMmn4eckune cBolicTBa ankeHoB. MeTtoabl
nony4yeHnsa n XxmumMmn4eckmne cBouncTBa anknHos. Metonpl nony4yeHnsa n XxmmMmn4eckumne csBoncTtea aneHos. Metoqbl nony4yeHuns
M XMMNYEeCKNe CBOMCTBA adpeHoB.

MexaHn3Mbl OpraHNYeCKMX PeakLii.

Tema 10. FanoreHnpounssogHble YrNeBoA0pOA0B
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MoHoranoreHonpounsBoAHbIE anudpaTuyecknx yrnesonopoLioB, UX U3oMepus 1 HomeHknatypa. Cnocobbl obpasoBaHus
cBasn C-Hal: 3ameweHve atoma Bogopoaa v rmApOKCUIbHOM rpynibl, peakummy NPUCOeaNHEHNS MO KPaTHbIM CBS3SM.
XuMpnyeckme CBOMNCTBA: HYKNIEOMIbHOE 3aMelleHe aTOMOB rafiloreHoB, NpeacTaBneHust o MexaHnamax SN1, SN2.
Peakumnu oTwenneHns, npaeuno 3aiuesa. BnusiHne pasnuyHbix oakTopos (MPYpoLa 1 KOHLEHTpaUUs Hykneoguna 1
OCHOBaHWsl, CTPOEHUE ankuiranoreHmaa, NprpoLa pacTBOpUTENeElt) Ha peakLMOHHYI0 CNOCOBHOCTb ranoreHankaHoB u
y4eT 9TuX 0aKkTOpOB B NIaHUPOBaHUKM cMHTE30B. KomnnekcoobpasoBaHve ranoreHankaHoB ¢ MOHaMy METANIOB 1
kucnotamu Jlbtouca. BocctaHoBNeHWE ranoreHankaHoB BOLOPOLOM 1 MOANCTEIM BOAOPOLOM. Baanmoneictaue ¢
meTannamu: obpasoBaHne MeTannopraHn4eckx CoeauHeHN, peakums Bropua.

I'anoreHonpomsso,qu|e HenpenenbHbIX yrnesonoponos. CoenuHeHns ¢ NOBbIWEHHON MOABUXHOCTbIO rafioreHa -
annunranoreHnabl. AnnunbHbI KatnoH. CoeonHeHNs ¢ MOHMXEHHOM NOABUXHOCTBIO ranoreHa - BUHUAranoreHnabl.
rlpVI‘-WIHbI NMOHWMXEHHON NOABUXHOCTU. Peakuus nonnMmepmnsaunn, nonnMmepbl Ha OCHOBE ranioreHonpPon3BOOHbIX
aTUNeHa.

ApomaTunyeckue ranoreHonpomasoaHblie. Cnocobbl NonyYeHus: ranoreHMpoBaHme apoMaTuyeckmx yrneso1opoaos,
pasnoxeHue conei omasoHus (peakuun 3aHameriepa, lumaHa). Peakunmn 3amelleHuns ranoreHa B apoMaTmyeckom
KonbLie 1 B H0KOBOM Lienun. BeH3MNbHbIA KAaTUOH, NPUYMHBI €ro NMoBbIWEHHOR cTabunbHocTu. dernapobeHson.
BsaumoneiicTeme apunranoreHnnoB ¢ MeTannamu: nony4eHne MeTannoopraHM4eckx coeanHeHuin, auapunos. Peakuun
3NeKTPOOMNIBLHOroO 3amelleHus. BnnsHue ranoreHoB (kak 3aMecTuteneil) Ha opMeHTaLUmio 1 CKOPOCTb B3aMMOOENCTBYSI.

IOun- n TpucbeHnnxnopmetaHbl. CtabunbHble CBOOOAHbIE paauKanbl U KAPOKaTUOHbI.

Tema 11. CnnpTbl

O[OHoaTOMHbIE HacbllWEeHHbIe cnupThl. Mi3oMepusi, knaccndukaums, HomeHknatypa. MeTtobl CMHTE3a: NpucoeanHeHne
BOObI K OBOVHOM CBSA3M, rmaponns cesasu C-Hal, BocctaHoBneHne kapboHWUNbHOW U KapOOKCUIBHOM rpynmn, CUHTE3bI C
MCMONb30BaHNEM METaNIoPraHnYyecknx coeauHeHnn. AnekTpoHHoe cTpoeHne O-H cessu. BoaoponHas cBsi3b B cnvprax
1 ee NposiBNeHNe B CNEKTParnbHbIX XapakTepucTukax n qouanmyeckmx cBomcTeax. XMMmnYeckne CBOMCTBa:
KMCNOTHO-OCHOBHbIE CBOWCTBA, NONy4eHne ankoronsiToB U UX UCMONb30BaHNE B OPraHN4YeCKOM CUHTE3e, 3aMelleHne
rMOPOKCUNBbHOM Fpynnbl, gervapartauus. prpoodbpasoBaHme: NPocTbie U CNoXHbIe adupsl. [MpucoeanHeHne CNMPTOB K
aueTuneHaM. OK1CNeHVe 1 OeruapupoBaHne crpTos.

MHoroatoMHble cnupTol. [MKonn, cnocobbl UX Nony4YeHusi. XMM1M4eckre CBOMCTBA: OKUCNEHNE MOOHON KCNOTOM,
B3anmogelicTerne ¢ 6OpHOI KMCNOTOM, MPEBPalLEHNe B Q-OKMCK, ernapatauns, NMHaKonMHoBas neperpynnmnpoBka.
MMuueprH: obpasoBaHMe KOMMEKCOB C MOHAMW MEeTanoB, ferunaparaums.

Henpe,u,eanble CnnpThl. npe,ﬂ,CTaBﬂeHI/lﬂ O CBOWCTBax BUHWIOBOrO crnnpTa, KeTo-eHo/ibHasA TayToMepus. BuHunosble
adompbl 1 NX NonMMepusaums. Annunosblii cnumpT. MeToabl CMHTE3a, OCHOBaHHbLIE HA UCMO/Ib30BaHWMN nponuneHa.
OcobeHHOCTM XMMUYECKOro noeeneHus, ces3aHHble C annnjibHbIM NONOXeHnem FI/I,D,pOKCI/IJ'IbHOI7I rpynnoel. BeHannosbli
cnupT, on- n TlecpevaKap6|/|Hon, NPUYNHbI MOBbIWEHHOW MNOABUXHOCTN FI/I,D,pOKCI/IﬂbHOI‘/'I rpynnol.

Tema 12. deHoONbI

CTpoeHue, nsomepusi, HomeHknatypa. Cnocobbl BBELEHUS FMAOPOKCUIBLHON FPyMMnbl B apOMaTUHECKOe SAPO: WENOYHOe
nnasneHne conel cynbgOKMCNOT, TMAPONN3 apuiranoreHaoB, 3aMeHa aMMHOrPynbl HA TMAPOKCUI YePes Conu
LNa30HUSA, KyMONbHbI/ Crocob nonyyeHns ceHona.

KucnoTHO-0CHOBHbIE CBOCTBA (PEHOMOB. [MPUYMHBI NMOBLILEHHON KUCNOTHOCTY (DEHONOB MO CPABHEHUIO C
anugaTnyeckumi cnupTamu, BnnsHue aamectutenein. ObpasoBaHue OEeHONSATOB, MPOCTLIX U CMOXHbIX 3¢OVPOB.
Peakumu anekTpogornbHOro 3ameLleHns: ranonampoBaHne, HUTPoOBaHWe, ankunnpoBaHue 1 auunnpoBaHue.
MeperpynnmpoBka CNoXHbIX 3¢OUPOB Kak crnocob aunnmposaHns no konbly (peakums dpuca). KoHaeHcaums goeHonos
C KapBOKCUNbHBIMY COeANHEHNSIMU, (DEHON-ChopManbAeruaHele CMosbl. Peakumm anekTpodunbHOro 3amelleHus,
XapakTepHble OJ1s PeHONOB 1 (PEHONSITOB KakK apoMaTn4eCKX COEAUHEHUI C MOBbILEHHOW aKTUBHOCTbIO:
kapbOKCUNMPOBaHMe, HATPO3MPOBaHKE, a3ocodeTaHne, kapboHunuposanve. MMoprpoBaHUE 1 OKUCNEHNE (DEHONOB.
CrabuvnbHble (OEHOKCUNbHBIE PaauKanbl, MPUMEHEHNE CTEPUYECKM 3arPyXXeHHbIX (PeHONOB B KAYECTBE aHTVOKCVOAHTOB.

MHoroaToMHble (PEHObI: MMPOKATEXMH, PE30PLMH, MMAPOXUHOH, NMPOranion. XMMn4Yeckne CBOMCTBA: 3NEKTPOHUIbHOE
3aMelleHre, peakLum OKUCNEHNS.

Tewma 13. MpocTble acoupsbl

Knaccudprkauus, HomeHknatypa. Ouankunosele acoupbl. MeToabl CMHTE3a: Aermaparauunst CnmpToB, peakuus
BunbsiMcoHa, NnprcoearHeHe CNpPTOB K onedouHam. PaclienneHne npocToi agonpHoOi CBA3M (rMaponma).
Bsavnmopeiicteue achupoB C NPOTOHHLIMM KMUCIOTaMm 1 Kucnotamu Jlbtouca. ddouparsi.
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a-Okucn. MeTonpl NPOMbILWIEHHOIo N na6opaTopHoro nony4eHns OKCMpaHOBOIro KonbLa. XnMmnyeckune cBOCTBA:
B3auMoLelCcTBME C ranoreHosogoponamm, BOLON, cnmpTtamMm, aMMmnakom, MarHMIZOpFaHMHeCKMMM coeagnHeHnsamMn.

Tema 14. Kap6oHUNbHble coeaMHEHUSA

Knaccuchrkauus n HomeHknatypa. Cnocobbl obpazoBaHns KapbHOHWNBHOR rpynibl: KaTanUTUYECKOE OKUCTEHNE
ankaHoB, ankeHOB W anknnapomaTtn4yeckmx yrneBof4opoaoB, OKCO-CUHTES, rnapaTtauns ankuHos, rmaponuns
rem-4uranoreHnpon3BoaHbIX, OKUCIEHNE N Aernapuposanme cnupTos. CUHTE3 anbAernaoB 1 KETOHOB 13 KapOOHOBbIX
KMCNOT U UX NMPOW3BOLHbIX: BOCCTAHOBNEHWE ranoreHaHrnapuLoBs, B3aMMoLERCTBME C METANNOPraHNYECKNMM
COEVHEHNAMW, MUPONN3 CONel KapbOHOBbIX KUCNOT. NonyyeHe apoMaTMyeckux OKCO-COeANHEHN peakumeit
auUMNNPOBaHUS.

ONeKTPOHHOE CTPOEHNE KaPOOHWBHOM rpynibl, pacnpeneneHne 3NeKTPOHHON MIOTHOCTU B Heil. XuMuyeckne
CBOWCTBa. Peakuuy HyKneounbHOro npucoemHeHus. Baavmoneictare ¢ reTepoatoMHbIMU Hykneodounamm:
npucoennHeHne BoLbl, CMUPTOB, BrCynbdmTa HATPUS, NATUXNOPUCTOro dpocdpopa. MexaHnam aTux peakuui,
KWCNOTHBIV 1 OCHOBHOM katanua. Baammogerictere ¢ N-Hykneodpunamm: o6pasoBaHne OKCMMOB, MMApa3oHOB, PeakLum ¢
nepBrYHbIMU (0BpazoBaHne ocHoBaHW LWndpgoa) v BTopuyHbIMK (06pa3oBaHe EHaMUHOB 1 aMUHanNen) aMuHamu.
Peakumnu ¢ C-Hykneodounamu: NnprcoeauHeHNe CUHUIIbHOM KUCIOThI, METANNIOPraHNYeCKUX COeOVHEHWIA.

KeTo-eHONbHAs TayTOMEPUS 1 CBA3AHHBIE C HEW CBOWMCTBA KapOOHWUIBbHBIX COEAUHEHNIA: FaNOreHUPOBaHNE U
ranodpopmMHoe pacluenneHune, ankunmposaHue. AnbaonbHO-KPOTOHOBAS KOHAEHCALMNS, €€ MEXAHW3M B YCNOBUSX
KMCMOTHOIO M OCHOBHOrO KaTtanusa. KoHaeH?caunm KapboHWNbHbIX COeAVHEHWI C COEANHEHNSIMI, COLEPXALNMU
AKTVBHYIO METUNEHOBYIO FpyrMny.

Peakuunn okmcneHns anbaernoos M KETOHOB (I'IpaBVIﬂO |_|OI'IOBa). Karanutnyeckoe rmopupoesaHune Kap60HI/|ﬂbeIX
COeOVHEHUI, BOCCTAHOBMIEHNE KOMMIEKCHbLIMU rmgpunoamn Metanios, CNMpTaMn B MNPUCYTCTBN ankoronatos allOMUHNA,
LIMHKOM B CONSIHOM KUcnoTte. BocctaHOBNEHE KETOHOB MeTannamm ¢ 06paaoBaH|/|eM MeTannkeTunos N NMHAaKOHOB.
OKucnnTENbHO-BOCCTAHOBUTENBHbBIE peakunn: KaHHI/ILI,appO, TuweHko. beH3onHoBas KoHAeHcauns. Peakumn
3NEeKTPOOUNBHOro 3amMelleHns B apoMaTniyeckux anbaerngax n KetoHax.

Tema 15. MoToKkOBasi KOHTPOsNbHaA paborta nNo TeMe "CnNUpPTbI M KapOOHUNbHbIE COeanHeHus"

CnunpTbl. Knaccudprkaums, HomeHknatypa. MNpoMbllieHHble NCTOUHMKN: FrnapaTaums ankeHoB, (PEPMEHTATUBHbIN
rMoponv3 yrnesonos, rMApPonm3 ankunranoreHunnos. dusmyeckune ceoinctea. BogopoaHsle CBs3W, pacTBOPUMMOCTb B
BOLE.

Xumuyeckue ceoicta. Kncnble n ocHoBHble cBoiicTBa cnuptos. ObpasoBaHue coneit, MpoTOHNPOBaHue,
atepudomkaums. ObpasoBaHne NPOCTbIX 3OUPOB Kak pPe3ynbTaT HyKNeogUnbHOro 3amelleHns. Jernoparauusi cnmpTos.
OkucneHue.

®deHonbl. Cnocobbl BBeAEHWS TMAPOKCUIIBHON rpynibl B apOMaTU4YeCKOe KOMbLO: M1APON3 apuiranoreHnnos,
LWeNo4YHON nnaB cynbdOKUCOT, KYMONbHbIA CUHTES.

Xummnyeckue ceoictea. Peakumm anekTpodunbHoro 3ameweHuns. KucnotHoctb dpoeHonos. ObpasoBaHne NpocTbiX
3oVpPOB PeHoNoB (CMHTE3 BunbsimcoHa). ®eHondgopmanbaervaHbie cMosbl. DeHosbl B pacTeHusX. JIMrHUH.

KapboHunbHble coeauHeHmns. Knaccudpmkaums, HomeHknatypa. Cnocobbl 06pa3oBaHms KapbOHUABHOM rpynmbi:
OKMCNEHNE ankaHoB 1 anknnapoMaTMyecKnx COeQUHEHMNIA, 030HON3 ONEOMHOB, rmapaTaumns ankMHoB, rMApPoOnn3
remMaunranoreHnioB, OKUCNEHUE CNINPTOB, ANEKTPOUIBHOE aUMNIMPOBAHNE aPOMATUYECKX COEANHEHWIA.

XnMumnyeckune CBOCTBA. SﬂeKTpOHHoe CTpoeHune Kap6OHI/IJ'IbHOI7I rpynnol. B3anmopneicteue ¢ HyKJ'IeOCpI/IJ'IbeIMI/I
peareHTamu: BOOON, cnnptamu, aMmHamu, MarHum- n J'II/ITI/II7IOpFaHI/I‘-IeCKI/IMI/1 coeanHeHnsMn. Keto-eHonbHas
TayToMmepus. AJ'Ib,EI,OJ'IbHO-KpOTOHOBaﬂ KoHOeHcauusi. OKUCNNTENbHO-BOCCTAHOBUTENbHbIE npespaleHnsa anbgernnos 1
KEeTOHOB.

Tema 16. Ou- 1 HenpepenbHble Kap6OHWUNbHbIE COEANHEHUS

LOukapboHunbHble coeanHeHns. Knaccugorkaums, HomeHknatypa. Metonbl cuHTE3a, OCHOBaHHbIE Ha peakLmsiX
okucneHus n koHaeHcaumu (KnsinzeH). B-IrukapboHunbHbIE COEAMHEHUS: KETO-EHONbHAS TayTOMEPUS, anKUIMpPOBaHue,
06pa3oBaHme xenaTHbIX KOMMIEKCOB C MOHaMU MeTannoB. HenpenenbHble KapboHUNbHbIE COEAVUHEHUS, UX
knaccudprkauus. a, B -HenpeaenoHele anbaernapl v KeToHbl. MeToAbl CMHTE3a: OKUCNEHVE 0NePVHOB B annnibHOe
MONOXEHNE U CMUPTOB aNNIMNBbHOMO TUNA, KPOTOHOBAs KOHAEeHCaLMsl KapBOHUNbHBIX COEAMHEHWIA. DNEKTPOHHOE
CTPOEHNE: CONPSIXEHUE TI-CBSA3Ei, pacnpeneneHne T-aNeKTPOHHON NA0THOCTW. XUMMYeckme CBOMCTBa. Peakuum
NpUcoeanHeHns BOLbl, CMUPTOB, ranoreHoBOAOPOLAoB, bucynbduta Hatpus, ammuaka, HCN, metannopraHmyeckux
COEOUHEHNA.

Tema 18. OQHOOCHOBHbIe Kap6OHOBbIe KUCNOTbI U UX MPOU3BOAHbIE
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Knaccudprkauus n HomeHknaTypa. MeToapbl NonyYeHns: OKUCNEHNE YrNeBoA0POLOB, CMMPTOB U anbAeruaoB, CUHTE3bI C
MCMONb30BAHNEM MarHuii- 1 IUTUAOPraHN4YEeCKNX COEAVUHEHUI, OKUCU YrNepoaa, MarioHOBOrO 1 aleToyKCYCHOro
3OVPOB, MMAPONN3 HUTPUIIOB M CNOXHbIX 3PMPOB. CUHTE3 YKCYCHOM KMCNOThI KAPOOHMNMPOBaHEM METaHoNa Ha
poaueBoM katanusatope. [MpupoaHble NCTOYHVKY KapBOHOBBIX KUCNOT. DNEKTPOHHOE CTPOEHME KapboKCUIbHON rpynmbl
1 kapbokcunart-aHmoHa. Pusnyeckme CBOMCTBA KAPOOHOBBIX KUCMOT U UX NMPOV3BOLHbLIX. BofopoaHble CBS3M 1
06pa3oBaHne AMMEPHbIX aCCOLMATOB.

Xummnyeckue ceoictea. KUCNOTHOCTD, €€ CBS3b C 3NEKTPOHHBIM CTPOEHMEM KapOOHOBBIX KUCNOT U UX aHUOHOB,
3aBMCUMOCTb OT XapakTepa 1 MOMOXEHUS 3aMECTUTENEN B ankuibHol ue?nu unn 6eH3onsHoM sape. MNpoussoaHbie
KapOOHOBBIX KUCNOT: CONU, CNOXHbIE 3COMPbI, FANOreHaHrnapuLbl, aHrMapUAabl, amuapl, HUT?punbl. MNpeacTaBneHve o
MexaHn3me B3anMonpeBpaLleHuii KapOoHOBbIX KUCIOT W 1X MPOU3BOAHbBIX, POSib KMCAOTHOIO U OCHOBHOFO KaTtanuaa Ha
nprvMepe peakuuin atepucnkaLmm 1 oMmbineHns. BocctaHoBneHne n ranoreHnpoBaHne KUCnoT (peakums
ennsi-donbrapna-3enmHekoro). Peakuun 3amelleHnst B 6eH30/bHOM KOJbLE KUCNOT apoMaTnyeckoro psaa.

MpounsBofHble KapbOHOBbIX KMCNOT. Conu: peakums ekapboKCUNMPOoBaHUS 1 ee KatanmTuieckue BapuaHTbl, aHOOHOE
okucneHue kapbokcunaT-aHnoHoB (peakumsi Konbbe), nericTeme ranoreHoB Ha cepebpsiHbie conu (peakumst
BopoanHa-XyHcaukepa). MpakTn?4eckoe Mcnonb3oBaHme conei kapboHoBbIX KMCoT. Mbina. FanoreHaHrnopuabl:
peakuun ¢ Hykneogunamu U Cronb30BaHUE XNOPaHrMAPVAOB B KA4ECTBE auunmpyiolwmx peareHToB. CnoXHble agomphbl:
KaTanuTuyeckoe rmapupoBaHe, BOCCTAHOBNIEHUE KOMIMIEKCHBIMU ruapvaamMm MeTannos. Peakumm rugponnsa
(OMbIneHus1), NepeaTepudukaLn n CNOXHO3UPHON KOHAEHcaLuUn. AHrMapuabl KapboHOBbLIX KUCMOT: peakuum ¢
Hykneodounamm (aunnmpoBaHue). AMuabl: KUCNOTHO-OCHOBHbBIE CBOMCTBA, NMPUW?4MHbI MOHUXEHHOW OCHOBHOCTY U
MOBbIWEHHOM KMCNOTHOCTU MO CPaBHEHMUIO C aMMMAKoM M aMUHaMK, OCHOBHbIE NyTV NPEBPALLEHUS B aMU?HbI
(BoccTaHoBNeHUe, peakumsi FogoMaHa 1 POACTBEHHbIE eii NpeBpalleHnsl rmapasvuaos, asunos v rMLpOKCaMOBbIX
kucnot). BaanmonpespalieHus aMmaos v HATpunoB. CBOMCTBA HATPUNOB: KaTannTUYeckoe rMaprpoBaHue,
BOCCTAHOBNIEHNE aNllOMOTUAPULOM NNTUS, PeakLnn C MarHMmopraHM4eckUMy CoOeanHEHNSIMU.

Tema 19. [1ByXOCHOBHbIE U HenpenesnbHblie KapOoHOBblE KUCNOTbI

IukapboHoBble kncnoTbl. HomeHknatypa u knaccugpukaums. Metoabl CMHTE3a: OKUCNEHNE LUKI0ANKaHOB,
ANULMKIIMYECKUX CMIMPTOB U KETOHOB, apOMaTUYECKMX M anknunapoMaTnyecknx yrneso4opoaos, rmaponms AMHUTPUNOB,
CWHTE3bl C UCMONb30BAHUEM MANIOHOBOMO U ALLETOYKCYCHOrO 3¢PMPOB.

Xumnueckue cBoicTBa. KMCnoTHbIE CBOWCTBA 1 UX 3aBUCUMOCTb OT B3aWMHOI0 PacnonoXeHus KapboKCUNbHbIX Fpymmn.
O6paszoBaHre NPon3BOAHbIX MO 0AHOW U 06erM KapBoKCMNbHBIM rpyNMnam, cMellaHHble NpoussoaHbie. LLlasenesas
Kucnota: peakuun aekapbokcunmpoBaHns, nekapboHMnMpoBaHns, okucnenns. uatunokcanar, peakumm
CNOXHO3(VPHOI KOHAEHCALMU C ero y4acTUeM 1 UX CUHTEeTUYEeCKOE UCMonb3oBaHne. ManoHoBas kucnota:
nekapboKCUnMpoBaHUE ¥ NPUYKHBI MOBBIWEHHON NerkoCcTW ero NPOTeKaHus, KOHAEHcaUun ¢ KapboHWbHBIMU
coeauHeHnsamu. CBOMCTBA MaIOHOBOr0 3dhupa 1 1X CUHTETUYECKOE UCMONb30BaHMe: KOHAEHCaUmmn ¢ KapboHWTbHbIMY
COEOVHEHNSMU, MPUCOELMHEHNE MO KPaTHOW CBS3U, aKTVBUPOBAHHOM 3NEKTPOHO-aKLEeNTOPHbIMUA 3aMEeCTUTENSIMU,
06pa3oBaHmne 1 ankunupoBaHe HaTpPManoHOBOro agoupa, NpeBpaLleHe NPoLyKTOB 3TX peakLumnii B KapboHOBbIE
KUCNOTbI. SIHTapHas 1 rnyTapoBas KUCNOTbl: 0bpasoBaHye aHrMapuaoB 1 UMULoB. CyKUMHUMKUL, €ro NPUMEHEHNE B
peakuuy 6poMMPOBaHNS OPraHNYecKnx coeanHeHmnin. dTanesas KUCNoTa U ee NPOV3BOLHbIC: (OTANEBbIV aHTMAPUL U
€ro NpYMeHeHue ONsi CUHTe3a aHTPaxMHOHA 1 ero NPOW3BOLHbIX, TPUAPUIMETAHOBbIX Kpacuteneii; oTanuMmug, n ero
MCMONb30BaHNe ONs CUHTE3a aMUHOB (peakuus Mabpuans) u aHTPaHUNOBOM KUCOThI; CNOXHbIE 3COUPBI 1 UX
npakTnyeckoe npumeHeHue. PenenneHTsl, nnactudoukaropbl. Tepedptanesas KUcnota u ee Ucnonb3oBaHue (naBcaH).

HenpegnenbHble MOHOKapboHOBbIE kKcnoTbl. Knaccmdpmkauus. MeToabl nonyyeHus a,B-HenpenenbHbiX KapboHOBbIX
KNCNOT. DNeKTPOHHOE CTPOEHUE, B3aNMHOE BRMsiHWE KapbokcubHol rpynnbl 1 csian C=C. MNpucoennHeHve BoLbl,
aMMuaka, ranoreHoBo40POLOB, MPUYMHBI OpUeHTaummn, HabnogaeMoi B aTux peakumsix. MeToobl NonyYeHns n nyTu
NCMNONb30BaHNS akpUNOBOM, METAKPWUIOBON KNCNOT U NX NPOM3BOAHBIX. [Tnekcurnac. MNprpoaHble NCTOYHMKU Y
npakTnyeckoe 3Ha4yeHne ONenHoBO, NMMHONEBON, apaxnaoHOBON KMCNOT. [MoHATWE 0 npocTarnaHanHax. Jiunuabl, Xupsbl.
Onwndba n gpyrue Bbicbixalowme macna.

HenpegnenbHble omkapboHoBbIE KMCNOTL. CNocobbl MoNy4YeHUst ManenHoBON KACNOThl U ee aHruapuaa.
CTepeovnizomepusi U B3avMONPEBPAaLLEHNS MaIEMHOBOM 1 DyMapoBOIi KUCTOT, MPOSIBNIEHWE CTEpeou3oMepun B
pasnuymsix Nx XMMU4ECK1X CBOWCTB 1 B MPOCTPAHCTBEHHOM CTPOEHUM NPOLYKTOB MX peakLuii, MPOTeKaloLwmx No Cesaun
C=C. AueTnneHankapboHoBas KMcnoTa Kak AmeHodoun B peakummn Ounbca-Anbaepa.

Tema 20. MoTokoBasi KOHTponbHasa pabora no teme "Kap6oHoBble KUCNOTbI"
1. HomeHknaTypa kapb6oHOBbIX KMCNOT.

2. Knaccudoukaums kapboHOBbIX KACNOT.

3. MeTobl Nosy4eHNst 04HOOCHOBHbIX KAPOOHOBbIX KACHOT.

4.MeToabl NONYYEHUS OBYXOCHOBHbBIX KapBOHOBbLIX KACNOT.

5.MeToabl nony4yeHusi HernpeaenbHbiX KapOOHOBBIX KUCIOT.
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6.X1uMUYeckme CBONCTBA OOHOOCHOBHbIX KAPHOHOBBIX KACMOT.

7. XMUyeckne CBOMCTBA OBYXOCHOBHbIX KAPOOHOBBIX KUCIOT.

8.XuMuyeckme CBONCTBA HEMPeneNnbHbIX KAPOOHOBBLIX KMCNOT.

9. Mpoun3soaHble KAPHOHOBBLIX KACHOT.

10. MeToabl NONyYEHNS 1 XMMUYECKNE CBOCTBA NPOU3BOAHbIX KAPOOHOBBIX KUCMOT.

Tema 21. HutpocoepuHeHus

HomeHknatypa u knaccudgoukaumsi. Cnocobbl nony4eHnst HUITPOCOEAUHEHWIA: HUTPOBaHME YrNEBOAOPOLOB (panmKanbHoe
1 3N1eKTPOoUNIbHOE 3amelleHre), 0OMeH atoMa rajoreHa Ha HUTPOrpynmny, OKUCIEHNE aMUHOB, CUHTE3 Yepes Conu
LINa30HNS. SNEeKTPOHHOE CTPOEHNE HTPOrPYMMbl U e aKLEenTOPHbIV xapakTep. X1MNYeckme CBOMCTBA:
BOCCTAHOBNIEHUE B KUCIOM, HEMTPaNbHOM 1 Weno4Hom cpenax. C-H KMCNoTHOCTE anudpatnyeckrx HUTPOCOEANHEHNA 1
nx TayToMepus (aum-cpopma).

MpoayKkTbl HEMONHOFO BOCCTAHOBNEHNS HUTPOCOEANHEHMA. HUTPO30COEANHEHNS, CDEHMNTULPOKCUNAMUH,
asokcubeHs3on, rnapasobeHson. beHanaonHoBas neperpynnupoBka.

Tema 22. AMUHbDI

Knaccucpmkauus, HomeHknatypa. Cnocobbl NonyyeHWsl, OCHOBAHHBIE HA peakumsix HyKNeounbHOro 3aMeLLeHs B
ranoreH-, ropoKCM- U aMMHOMNPON3BOAHbIX anNdaTUHECKMX N apoOMaTNYECKUX yrneBofopPOA0B; peakumm
BOCCTAHOBNIEHUS| HUTPOCOEAVHEHNA (peakuns 31HMHA), a30TCOAEPXalLMX NMPOU3BOLHbIX KAPOOHUNBbHBIX COEAUHEHNI 1
KapbOHOBbIX KACNOT, NeperpynnUMpoBoK amMnaoBs (peakums ModpmaHa), asnnos (neperpynnuposka Kypuwnyca),
rmopasvaoB KapbOHOBbIX KUCNOT M FMAPOKCAMOBbIX KUCOT (peakuus JlocceHa). SnekTpoHHOE CTPOEHME aMUHO-TPY b,
3aBMCKMMOCTb OT NPMPOAbLI PaAnKanoB, CBA3aHHbIX C aTOMOM asoTa. [1pocTpaHCTBEHHOE CTPOeHMEe aMUHOB. Pusnyeckne
CBOWCTBA, X CBA3b CO CMOCOBHOCTHIO aMMHOB K 06pa30BaHMiO BOLOPOOHbIX CBA3EA. XUMUYECKME CBOMCTBA.
OCHOBHOCTb M KNCNOTHOCTb aMUHOB, 3aBUCMMOCTb OT NPMPOAb! paankanos. BaavnmogencTene ¢ anekTpouibHbLIMM
peareHTamu: ankunnposaHue, rmapokCcMankninpoBaHne, aunnmpoBaHe; B3anMoaencTane ¢ a3oTMCToN KUCNOTOM.
OkucneHne anngatnyeckmx 1 apoMaTnyeckux aMmMHOB. YeTBepTUYHbLIE aMMOHMEBBIE CONW: NOMTyHEHNE N3 TPETUYHBIX
aMUHOB 1 ankunranoreHnnos (MeHWYTKWH); 3NeKTPOHHOE CTPOEHUE, MPaKTNYECKOe NCMONb30BaHNE B Ka4ecTBe
KaTanuaaTopoB MexXasHoro nepeHoca, peakumm pasnoxeHus ¢ obpasosaHem onedprHoB (peakums MogmaHa).

CBoiicTBa apoMaTUYeCKX aMUHOB: B3aMMOLENCTBME C anekTpodunamun. Peakuym ankunmpoBaHus 1 CynbcompoBaHus
apoMaTNYeckmx aMMHOB, CyNb(aHNNoBast KUCNoTa 1 cynbdammaHblie npenaparbl. AUunbHas 3almTa aMUHO-TPynnbl.
HuTpo3npoBaHue 1 oua3oTMpOBaHNE apoMaTUYECKX aMUHOB. BaxHelwme npeicTaBuTeny apoMaTuyecknx MoHo- 1
ONaMUHOB, OCHOBHbIE MyTU UX UCMONb30BaHUS. CMHTE3 reTepoLMKINYECKX COeAMHEHUI U3 O-CDEHUNEHAMAMMHA 1
0-amunHodpeHona.

Tema 23. [lna3o- U a3ocoeauHeHuns

LrnasoTmpoBaHue apoMaTnyecknx aMmHoB (peakums [Mpucca). SneKTPOHHOE CTPOEHWE, KATUOH ANA30HNS, Kak
3NeKTPOOMNbHLIA peareHT. BaavmonpespaleHus pasnmyHbix hopM anasocoeanHeHuin. Peakuun coneri onasoHms,
npoTekaolme C BblAENEHNEM a30Ta, U NX NCMONb30BaHNEe NS NoMy4eHns PyHKUMOHANbHbIX NPON3BOAHBIX
apoMaTuyeckmx coeauMHeHuii (peakunn 3aHameliepa, HecmesiHoea). Peakuun coneli auasoHusi, npotekatowume 6es
BblOeneHns asota. A3ocoyeTaHue: anaso- 1 a3ococTasnsiowme, 3aBUCMOCTb YCIOBUIA NPOBEAEHNS a30Co4HeTaHns oT
npupombl azococtasnstowei. CUHTE3, 9NEKTPOHHOE CTPOEHUE U CTPYKTYPHBIE OCOBEHHOCTH a3oKpacuTenei.
MeTunopaHx v KOHro KpacHbIi, Kak NpeacTaBuTeny Kpacutenei, NCnonb3yembix B KA4eCTBE MHANKATOPOB.
BoccraHoBneHue conen AnasoHns 1 a3ocoennHeHuin. icnonb3osaHme aTux peakunii ns CMHTe3a NpousBOaHbIX
rmapasuHa n ammHoB. Conum OMa3oHNs Kak peareHTbl apunnpoBaHns apoMaTnyecknx coegmHeHnin. masocoenmHeHns
XWPHOro psapa: AnasoMeTaH, OMa3oyKCyCHbln adpmp. CnHTE3bl HA MX OCHOBE.

Tema 24. OCHOBHble UCTOYHUKU MHPOPMaLIUM NO OpraHUYECKON XUMmnmn

OCHOBHbIE UCTOYHUKM MHCDOPMALIMK MO OPraHUYECKOW XUMUK (YHeOHUKM, CNPaBOYHKKU, CTaTbu, 0630pbl,
WHTEPHET-UCTOYHMKU, Ha3bl JaAHHBIX)

Monck meToamkm nony4yeHuns opraHN4eckoro eeuecrtea (I'IO nmtTepartypHbIM NCTOYHUKAM, MHTepHeT-pecypcaM).
O6cy>K,ueHv|e MeToaouK nnuTepaTypHoOro CMHTe3a. CocTtaBneHune nnaHa cnHTes3a opraHm4yeckoro coegMHeHus.
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Tema 25. MoTokoBasi KOHTpPONbHasA pabora No Teme "AMUHbI U AMa3ocoeguHeHus"

Knaccudomkauns, HomeHknatypa. MeTtoabl nony4yeHust, OCHOBaHHbIE Ha peakLuusx HyKNeogunbHOro 3aMelleHuns B
ranoreH- n rMapPoKCUNPON3BOOHbIX YrNEBOAOPOAOB; peakLmMsax BOCCTAHOBNEHNS HATPOCOEANHEHWI (TMApUpoBaHme
HUTPOOEH30Ma B KUCNO 1 WENOYHOM cpeaax), a3oTcoaepXallmx Npon3BOAHbLIX KAPOOHMNbHBIX COEANHEHUIA 1
KapbOHOBLIX KACNOT; NeperpynnupoBok ammnaos (Fodgman), ruapasmaos (Kypuunyc, Wmnar), kapboHOBLIX KMCNOT U
okcuMoB (BekmaH). - OneKTpoHHOE 1 MPOCTPAHCTBEHHOE CTPOEHNE aMMHOrPYMnbl. - XuMnyeckme ceoictea. OCHOBHOCTb
N KNCNOTHOCTb aMWHOB, BANSHNE NPUPOAbl 3aMECTUTENS (ANKUIbHbIX, apUIIbHbIX) HA KWCNOTHO-OCHOBHbIE CBOMCTBA
amnHoB. BaavmMopnencTaune ¢ anekTpogunbHLIMA peareHTammn: ankuinpoBaHme, OKCMankunmpoBaHue, aunnmposaHme.
Peakuwnun ¢ a30TUCTON KMCNOTO: pasnmyns B XMMUYECKOM MOBEOEHUN NEPBUYHbIX, BTOPUYHBIX U TPETUYHbIX aMMHOB, a
Takxe anugatm4yeckux n apomMaTnyeckmx aM1nHOB.

Tema 26. OnTuyeckasi U3omepusi

AnndpaTuyeckne okcmkmncnoTel. Knaccudgoukauus, nsomepusi, HomeHknatypa. Metombl CUHTE3a OKCUKUCIIOT, NX oblwue v
cneumduyeckmne cBONCTBA.

JTakTnabl U NaKTOHBLI. I'Ipmpo,qule OKCUKUCNOTbI: rNnKonesas, MoJjio4Has, ;|6nqua;|, BMHHAsA, TMMOHHAasA, MMHOAaNbHA4.

XupanbHOCTb MONEKYn 1 onTudeckas nsomepus. XmpanbHbiii (aCUMMeTpUYecknii) atom yrnepoaa. Ontuyeckas
n3omepus B pagy okcrukmcnot. MNpoekumoHHble coopmynbl Puepa n HbloMeHa. SHaHTUOMEpDI, palemarh,
aunacTtepeomepbl, Me30hopMbl. PazaeneHune pauemaToB Ha ONTUYECKUE aHTUNoAbl. ABCONIOTHAS 1 OTHOCUTENbHAS
KOoHdourypaums.

BanbaeHoBckoe obpalieHne 1 coxpaHeHne KoHgurypauum. MNoHsiTue o Tpeo- 1 3pmMTponsomMepax.
AcummeTpuyeckuin cnHTes. HomeHknatypa Kana, MHronbaa, Mpenora.
OnTtuyeckas nomepus B psaay anneHoB, CNMpaHoB, anudeHuna, LMKnogaHos

Tema 27. BudpyHKkuMoOHanbHble coeanHeHus. TMapokcu-, anbaernao- u KETOKUCOoTbl

HomeHknatypa u knaccudoukaums. Anudpatuyeckne rugpokerkucnotel. Obwme MeTodbl CUHTE3a, OCHOBAHHBIE HA
CBOWCTBax HenpenenbHbIX, ranoreH-, KEeTo- 1 aMMHOKapPOOHOBBIX U AMKAPOOHOBLIX KUCNOT, MHOrOATOMHbIX CMINPTOB,
rMApoKCUanbaernaoB u ruapoKCUHNTPUNOB. CUHTE3 B-rMApOoKCUKNCIOT No peakunn Pedhopmartckoro. MNpupogHbie
WCTOYHVKU W BaXHeMWne NpeacTaBnTeny rmopoKCMKNCnoT. nkonesas, MonoyHas, sbnoyHas, BUHHas, NMMOHHAs
Kmcnotbl. XuMmnyeckue ceorictea. Peakumn germgparaumm v 3aBncMOCTb pesynbTata 0T B3anMHOr0 pacnonoXeHns
KapOOKCUNBHOM W FMAPOKCUNBbHON rpynn. ApoMaTnyeckne rmapoKCUKUCNOTLI: MOyYeHNe KapboKCUNMpPoBaHNEM
heHonsitoB 1 HadptonaToB no Konbbe-WmnaTty. MonyyeHne NpocTbIX 1 CNOXHBIX 3OMPOB, peakLuy a30CoHETaHNS.
Canuunnosas kncnota, acnupwH, canon

HomeHknatypa n knaccudmkaums.

B-Anbaernao- 1 B-KeToKUCNOThI, creundonka nx cBoCTB. [NonydyeHne cnoxHbix aoupoB no peakunn KnsinseHa.
ALeToyKCyCHbI agoup, ero C-H-kncnoTHOCTb 1 TayToMepusi, o6pas3oBaHme MeTanIM4eckmx Npom3BoaHbIX, X CTPOEHME,
[IBOMCTBEHHAas peakLMoHHas CNoCoBHOCTb M NCMONb30BaHNEe B CUHTE3e KETOHOB M KapBOHOBbLIX KMCOT.

Tema 28. Yrnesoabl

Knaccudomkauus, ctpoeHne, HomeHknatypa. Metonbl CMHTE3a OKCUOKCO-COEANHEHUI PasfinyHbIX TUMOB. [NNKONEBbIA K
rMULEPUHOBBIV anbaernibl; AUoKcuaueToH. OnTmyeckas M3oMepus rMuLeprHoBoro anbaernaa. Obwue n ocobble
CBOMCTBA OKCMOKCOCOoeanHeHun. OKCo-unknonbHasa tTaytomepus. MNonyauetanu oypaHo3HOro U NMpaHo3Horo Tmna.
TeTtpoabl. [1eHTo3bl. ['ekcoabl.

MoHocaxapuabl. [eHeTu4ecknin psag, caxapos, anbao3bl Y KETO3bl, MEHTO3bl U FeKCO3bl, B3aWMHbIE Nepexonbl Mexay
HUMU. Mepexobl MOHO3 OT BbICWNX K HA3WWUM 1 obpaTtHo. Oblme 1 cneungunyeckme CBOMCTBA anbLo3 U KeTO3, NEHTO3
1 rekcos. OTKpbITbie doopMbl Puiiepa n umknudeckme Konnu-TonneHca, nx rpagouyeckoe nsobpaxeHve no duwepy un
Xeyopcy. OkcouuknonbHas TayTOMEPUs caxapoB 1 SsBNeHNe MyTapoTaumm: oypaHosbl U NMPaHo3bl. [MMKO3nOHbIA
rMAPOKCUN W FMMKO3MAHAS CBSA3b; aHOMEPbl 1 aHOMEPHbIV 3PAPEKT. ArMMKOHBI. SNMEpbI 1 anuMepusauns.
YcTaHOBNEHUE CTPOEHUS 1 KOHAUrypauum MoHo3. OTaenbHble NPeacTaBuTENN MOHO3 - Ae30Kcprnbo3a, prnboaa,
apabuHo3a, Kcunoaa, rniko3a, MaHHo3a, ranaktosa, pyktosa. Buapl 6poxeHus caxapos.

Iuncaxapuabl. Knaccugprkaumsi: HeBoccTaHaBnvBatowme (Tperanosa, caxaposa) 1 BoccTaHaBnvearowme (Manbtosa,
uennobrosa, naktosa) 61mosbl. [JokazaTenbCTBO MX CTPOEHWS, TUMbI CBSI3ei MOHOCaxXapuaHbIX OcTaTkoB. MHBepcus
caxapo3abl. Obwue 1 cneumnduyeckme ceoncTea 61oa.
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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)

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHwuua 13 u3s 20. Bl YHH
rlorlyfos

AR 5 AN LM O



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

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

Bup pabot MeTtoaunyeckue pekomeHaauum

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

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

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

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

Bup pabot MeTtoaunyeckue pekomeHaauum

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

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

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

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

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

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

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

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

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

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

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

KomnbloTep v npuHTep Ans pacnedvarky pasnatoyHbix MaTepuanos.

MynbTumeouitHas ayoutopums.

KomnbloTepHbIli knacc.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

CneuwnanbHocTb: 04.05.01 - PyHnamMeHTanbHas v NpUKNagHas XxMmMms
Cneunanusauns: He NpeaycMOTPEeHO

KBanngpukaumst BeinyckHuka: XuMuk. MNpenonaeaTenb XMMnm

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 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. naH. ? Mockea : Miapatenbcteo Jlabopatopus 3HaHui', 2016. ? 729 c. ? Pexunm 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 aucumnnuHbl "OpraHnyeckas xumus"; 04.05.01 "dyHaameHTanbHas 1 nprvknagHas xmmus".

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

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

CneuwmanbHocTb: 04.05.01 - PyHnamMeHTanbHas v NpUKNagHas xmmms
Cneunanusauns: He NpeaycMOTPEeHO

KBanngpukaumst BeinyckHuka: Xumuk. MNpenonaeaTenb XMMnm

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

"oa Hauana obyyeHus no obpasosatenbHo nporpamme: 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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