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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
pe3ynbtatamm ocsoeHus OMOMn BO

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

LWndop PaclumndppoBka
KOMIMeTeHLMn npuobpeTtaeMoi KOMNETEeHLUN
OK-7 FOTOBHOCTbIO K CaMOpasBuUTUIO, camopeanmaaumnm, NCnonb30BaHMIO TBOPHYECKOro

noteHumana (OK-7);

OriK-1 CrnocobHOCTbIO BOCMPUHMMATb, Pa3BnBaTh W MCMNONb30BaTb TEOPETUYECKNE OCHOBbI
TPAOVLNOHHBIX M HOBbBIX Pa34enoB XMMMU NPY PELIEHUN NPOGECCUOHANBHBIX 3a4a4
(OMK-1);

Orik-2 BNageHneM HaBblkaMy XMMUYECKOro aKCNepuMeHTa, CUHTETUYECKMU U

AHANNTUYECKMMUN METOOAMWN NONYYEHUS N UCCNEO0BaHUS XUMNYECKUX BELWECTB U
peakuwnii (OlK-2);

OrK-3 CNOCOOHOCTBLIO UCMONBb30BaThL TEOPETUYECKUE OCHOBBI (DYHAAMEHTaNbHbIX Pa3aenoB
MaTemaTukm 1 uaunkn B npodpeccrnoHansHom geatensHoctu (OMK-3);

OrK-6 BnafeHueM HoOpMaMmm TEXHUKN 6e30MacHOCTU U YMEHNE peanu3oBaThb 1X B
nabopatopHbIX 1 TexHonornyeckux ycnosusix (OMK-6);

MK-1 CNOCOBHOCTbLIO MPOBOAMTL HaYYHblE UCCNIEA0BAHMS NO CHOPMYNIMPOBAHHON
TemaTvke 1 nonyy4atb HOBble Hay4Hble 1 NpuknagHble peaynbtatsl (MK-1);

MnK-2 BNafeHNEM HaBblkamMy MCMONb30BaHNS COBPEMEHHOW annapatypbl Npuv NPpoOBEAEHUN
Hay4HbIX nccneposanui (MK-2);

MNnK-3 BnafeHneM CUCTEMON (PyHOAMEHTalbHbIX XMMUYECKMX NMOHATUIA U METOLO0NOMMYECKUX|
ACneKkToB Xxumnn, doopmMam 1 MetTogamm Hay4Horo nosHaxms (MK-3);

NnK-4 CMOCOBHOCTBIO NPUMEHSTH OCHOBHbIE ECTECTBEHHOHAYYHbIE 3aKOHbI MPY
06Cy>XAEHNN NOMyYeHHbIX pesynbTatos (MK-4);

NnK-5 CNOCOBHOCTbLIO NPMOBpeTaTh HOBbIE 3HAHWS C MCMONb30BAHMEM COBPEMEHHbIX
Hay4HbIX METOL0B 1 BNafeHNe UMK Ha YPOBHE, HEOOX0AMMOM A1 pelleHns 3aaay,
MMeIoLWmX eCTECTBEHHOHay4YHOe codep>XaHue 1 BO3HMKAIoOWMX NPy BbINONHEHWUM
npodoeccuoHanbHblX yHkuni (MK-5);

NnK-6 BNafeHNeM COBPEMEHHbBIMU KOMMbIOTEPHBIMW TEXHONOTMSAMI MPU NNaHNPOBaHN
nccnenoBaHuia, nonyvyeHun n obpaboTke pe3ynbTaToB HayYHbIX 3KCMEPUMEHTOB,
cbope, 06paboTke, XxpaHeHU, NPEeACTaBNeHNN 1 Nepenade Hay4Hon nHpopmMaLunm

(MK-6);

MK-7 rOTOBHOCTbIO NPEACTaBNATb NONyYEeHHbIE B UCCNEA0BaHUSAX pesdynbTaThl B BUOE
OTYETOB M Hay4HbIX NybnvkaLmii (CTeHI0BbIX LOKNanoB, pedepaTos u ctatel B
nepuoamnyeckon Hay4Hom neyatm) (MK-7);

Ob6yyatolmincs, 0OCBOVBLUNIA AUCLUMANHY (MOLYNb):
JonxeH 3HaTb:

Knaccudmkaumio 1 HOMEHKNATYPy OpraHMYeckmx COeANHEHUIA, BaXXHEMWMe KNacchl OpraHN4YeCcKnX CoeanHeHni -
CTpOEeHMe, crnocobbl NMoNy4eHus, PrU3nNHeckme N XMMUHeckme CBOMCTBAa, OCHOBHbIE TEOPETUYECKME NPeacTaBieHns B
OpraHn4yecKol XMMmMK, B3anMHbIE NPEBPALLEHNS KNACCOB OPraHNYecKmx CoeanHEHWIA;

HonxeH ymeTb:

BblOENATb M OYMLATL OPraHnYyeckne coeanHeHus, onpeaensiTb OCHOBHbIE KOHCTaHTbl OPraHNYecKx CoeanHEHWIA,
NPOBOANTb KA4ECTBEHHbI aHaNN3 OpraHN4YeCKUX CoeMHEHNN; COCTaBNATb CXeMY MHOrOCTaMMHOrO CMHTE3a
HY>XHOro npenapara U CUHTe3UPOoBaTb Ero No NUTepaTypHbLIM METOAMKAM, NOMb30BaTLCS CNPaBOYHOW, 0630PHOM 1
MOHOrPadoN4ecKol NMTepaTypor B 06nacTu opraHn4eckol Xumnm;

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

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

LonxeH 0eMOHCTPUPOBaTb CNOCOBHOCTb U FOTOBHOCTD!
MPUMEHSATL CBOM 3HAHUS HA NMPAKTUKE NPW BbINOMHEHWUN KBANUPUKALMOHHONK paboThl.

2. Mecto aucumnnuHbl (Moayns) B CTpyktype OIMOIM BO

HaHHas gncuunnuHa (Moaynb) BkAoYeHa B pasgen "B1.5.16 OucumnavHbl (Mogynum)" OCHOBHOW NPOgIEeCCUOHANTbHON
obpaszoBatenbHoi nporpammel 04.05.01 "dyHaameHTanbHas U NpuknagHas xmMusi (He NpeaycMoTPEHO)" U OTHOCUTCS K
6a30B0i1 (06LenpogeccroHanbHoi) YacTu.

OcBauBaetcs Ha 3 kypce B 5, 6 cemecTpax.

3. O6bem gucuMnanHbI (MOAYNs) B 3a4eTHbIX eAuMHMLaX C YKa3aHMeM KONMYecTBa YacoB, BblaeNIeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaroLmxcs ¢ npenopasaresnem (Mo BUAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatlomxcs

O6was TpynoeMKOCTb ANCLMNNHBI cocTaBnsieT 17 3a4eTHbix(ble) eanHuL(bl) Ha 612 yaca(os).

KoHTakTHas paboTa - 366 4aca(oB), B TOM yucne nekumm - 88 4aca(oB), NnpakTuieckme 3aHatus - 22 yaca(os),
nabopaTopHblie paboTbl - 256 Yaca(oB), KOHTPO/b CaMOCTOSITENbHOW paboThl - 0 yaca(os).

CamocTositenbHas pabota - 174 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 72 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS AUCLUUMUHBIL: 3a4eT 1 9K3aMeH B 5 ceMecTpe; 3a4eT 1 3K3aMeH B 6 ceMecTpe.

4. CopepxaHue OUCUUNNUHbI (MOAYNS), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3genam) ¢ yKkasaHMeM OTBeAEeHHOro Ha
HUX KONMYeCTBa aKkageMU4ecknx 4acoB U BUAOB y4ebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCcKui nnaH KOHTaKTHOW M CaMOCTOSITEeNbHON paboThbl MO AUCLMNNMHE (MOAYNIO)

Bugbl n yachbl
KOHTaKTHOW paboThbl,
Pasnenbl pucumnanHbl / MX TPy A0EMKOCTb CamocTosiTenbHas
N moayns Cemectp (B yacax) pa6ota
MpakTnyeckuellabopatopHbie)
Jlekumn 3aHATUSA pabothl
Tema 1. OCHOBHblE NOHATMSA
1. OpraHn4ecKomn xmmmn 5 4 0 / 6
Tema 2. PeakunoHHas cnocobHoCTb
2 OpraHn4yeckux CoeguHeHNiA 5 2 0 10 5
3. Tema 3. HacbllweHHble yrnesoaopoabl 5 4 0 7 6
Tema 4. HenpepnenbHble
4. YrneeBo4opobl psaga atuneHa 5 4 0 7 6
Tema 5. Yrnesonopodbl C AByMS
5 OBONHBLIMU CBA3SMM 5 2 0 / 5
Tema 6. AueTuneHoBsble
6. YyrneBonopobl 5 4 0 7 6
7 Tewma 7. Lnknnyeckne yrnesonoponbl 5 4 0 7 5
Tema 8. Apomatumyeckue
8. YIMEeBOR0POb 5 6 0 11 12
Tema 9. [NoTokoBast KOHTPONbHAA
9. paboTa no Teme "Yrnesogoponbl” 5 2 0 6 6
Tema 10. ManoreHnpon3BoaHbIE
1O'yrneBo,uopo,uos 5 6 0 9 14
11.[Tema 11. CnnpTbl 5 4 0 11 11
12.|Tema 12. ®eHonbl 5 2 0 9 6
13.[Tema 13. lNpocTbie agompbl 5 2 0 9 6
Tema 14. KapboHunbHble
14'CO€,EI.I/1HeHI/19| 5 6 0 10 13
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Buabl un yachbl
KOHTaKTHOW paboThbl,

Paspgenbl pucuMnInHbI / MX TPy A0EMKOCTb CamocTosiTenbHasi
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
Jlekuvu 3aHATUSA paboTbl

Tema 15. lMoTokoBas KOHTPONbHASA
15.|paboTta no Teme "CnnpTbl 1 5 2 0 0 6

KapboHMNbHbIE coeanHeHus"
16 Tema 16. [In- n HenpenenbHble 5 0 0 9 v

‘|kapboHnnbHbIE COEaNHEHNS
Tema 18. OOHOOCHOBHbIE

18.|kapboHOBbIE KNCNOThI U X 6 4 0 12 11
NPOVN3BOAHbIE
Tema 19. [1ByXOCHOBHbIE 1

19.|HenpenenbHble KAPOOHOBbLIE KACNOTbI 6 2 0 7 9

Tema 20. lNMNoTokoBas KOHTPONbHAsA

20.|paboTa no teme "KapboHoBble 6 2 0 7 10
Kucnotb!"

21.[Tema 21. HutpocoeonHeHns 6 2 0 7 3

22.[Tema 22. AMUHBbI 6 2 0 8 6

23.|Tema 23. [1naso- n a3ocoennHeHus 6 2 0 7 9
Tema 24. OCHOBHbIE UCTOYHUKMN

24.[vHdopMaLmn rno opraHnyeckom 6 2 0 7 6
XUMUN
Tema 25. lNoTokoBasi KOHTPONbHAs

25.|pabota no teme "AMUHBI U 6 2 0 7 8
AnasocoeaHeHns"

26.|Tema 26. OnTnyeckas nsomepus 6 2 0 9 5
Tema 27. budpyHkunoHanbHble

27.|coenmHeruns. 'mapokcu-, anbaernuo- 6 4 0 12 8
1 KETOKMCNOThI

28.|Tema 28. Yrnesoabl 6 4 0 12 10

29.|Tema 29. AMUHOKMCNOTbI 1 Benkn 6 2 0 8 5

30 Tema 30. Apomartunyeckne 6 4 0 7 6

‘reTepouunknnyeckne coeanHeHmns

Ntoro 88 0 236 216

4.2 CopepxaHue AuCUUMINHbI (MOBYNSA)
Tema 1. OCHOBHbIE MOHATUSA OpPraHMYeCcKon XMMUN

MpeaMeT OpraHMyYecKon XUMIM 1 CBSA3b C APYTIMM XMMUYECKMM Haykamm, bronoruein, MeamumHoin. CelpbeBble
NCTOYHUKN OpFaHI/I'-leCKI/IX COG,D,I/IHeHI/II7|. 3HaL|e|-w|e COGJJ,I/IHGHI/IVI yrnepoua B I'IpaKTI/I‘-IeCKOI7I nedatenbHOCTU
yenoseyeckoro obuecTsa.

DOpMUPOBAHME N OCHOBHBIE MONOXEHUS TEOPUN CTPOEHUS OPraHNYecKnx coeanHeHnii. CTpyKTypHble NpeacTaBneHuns
Kynepa, Kekyne, Teopust xummnyeckoro ctpoeHus A.M.bytneposa. CTpykTypHble (popMynbl Kak CPeacTBo 0TobpaxeHus
CTPOEHUS OpraHNYecknx coeanHeHui. iaomepuns, romonorus, naonorns. CTpykTypHas M3oMepus 1 ee Pa3HOBMIOHOCTY.
[MpocTpaHCcTBEHHAS N30MEPUS: MOHATUS O KOHAMrypauum n koHgopmaumm. KoHhopMaunoHHbIi aHanna.
MonekynsipHble mogenv. Cnocobbl n3obpaxkeHunst NPOCTPaHCTBEHHbIX CTPYKTYP (MPOEKLMOHHbIe doopMybl Dullepa,
HbtomeHa 1 1.4.).

Tema 2. PeakunoHHasi cnoco6HOCTb OpraHUYecKmUx coeauHeHUN
Xumpnueckas cBsi3b 1 peakLMoHHas CnoCoBHOCTb OPraHNYeCKNX COeANHEHWA
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XuMunyeckas cBa3b Kak NposiBNeHve eqnuHoro B3aMmMonencTens B Monekyne. Turbl XMMUYECKOW CBA3U: NOHHAS,
KOBaneHTHas, cemunonspHas. HanpaeneHHOCTb ¢Bsi3u. MpubnnxeHHbIe MaTeMaTMyeckme MeToapl ONUcaHns
9NEKTPOHHOIO CTPOEHNS MONEKYN: MeTOA MonekynsipHbix opbutanein (MO JIKAO), meTon BaneHTHbIX cBs3eit (BC) n
Teopus pe3oHaHca 1 ap. MonekynspHble opbutanu, cnocobbl X ONMCAHMS: O- U TI- CBA3W, GaHaHOBbLIE? CBA3W;
N0Kann3oBaHHble 1 genokanmaosaHHble MO. [1ge rpynnbl XapakTepuCcTmK SNEKTPOHHOIrO CTPOEHMS: SHEPreTu4eckne un
CBS3aHHbIE C pacnpeneneHmeM aNeKTPOHHON MNNOTHOCTUN. DHEepPreTuYeckne XapakTepmucTkn: NoHas sHeprus
0bpa3oBaHns MONEKYNbI, MOTEHLMANbHAS MOBEPXHOCTb MOMEKY/IbI; SHEPTUS CBA3W, NOTEHLMAN NOHM3ALIMN, CPOLCTBO K
SNEKTPOHY, 3Heprus rpaHnyHbix MO. XapakTepucTukn, CBA3aHHbIe C pacnpeneneHneM aneKTPOHHON NNOTHOCTH:
3(PPeKTUBHBIN 3apan Ha aToMe, AUMOMbHbBIA MOMEHT OTAENbHbLIX CBA3EW U MONEKYbl B LIESIOM.

Mbpuonsauus n rubpuaHsle opbutanu. MpocTble 1 KpaTHble CBA3W. VX onucaHne Ha OCHOBE NpencTaBneHunii 06 sp-,
sp2 1 sp3-rm?6pnamsaumn.

B3aumHoe BnvsiHue atoMoB B Mofniekyne. OCHOBHble NO?HATUS 06 3aNEKTPOHHbIX adpdoekTax. IHOYKTUBHBIA 3dddhekT 1
achbdoekT nons. ConpsxeHne n CBEPXCONPsSXEeHne (TMNepKoHbIOrauns) n Ux onucaHne B pamkax Teopun pe3oHaHca 1
MeToAa MONeKynsipHbIX opbutanei.

PeakumoHHas cnocobHOCTb OpraHnYeckmx coeauHeHnin. Knac?cudukaums opraHnieckmx peakLmnii: peakumm
3amelleHns, Npucoenmn?HeHnNs, oTWwenneHus, LMKNONPUCOANHEHNS, OKUCINTENBHO-BOCTAHOBUTENbHbIE peakLmun v
neperpynnuposku. MNoHATME 0 MexaHn3Me pe?akLmmn: MPOMEXYTOYHbIE YacTuULbl, NepexoHOe COCTOSHUE.
KnHeTtnye?ckunin n TepMoamMHaMnYecknin KOHTPOsb. Tunbl pas3pbiBa XMMUYECKO CBA3U (FOMONUTUYECKUIA 1
reteponutuyeckuin). Mpoueccel, NpoTekarwWwme ¢ CUHXPOHHBIM Pa3pPbIBOM 1 06pa3oBaHVEM CBA3eiA. [OMOreH ?Hbl,
reteporeHHbIi katanua. NpencraBneHns o MeXdasHOM U METaNNIOKOMMNEKCHOM KaTanmae.

Tema 3. HachbileHHbIe yrnesonopoabl

"OMOnorn4eckunin psig ankaHoB, UX N30MepUs U HoOMeHKnatypa. AnkunbHble paavkansl. [pupoaHbIe UCTOYHUKM
napacpvHoB. OCHOBHbIE METOLIbl CUHTE3a: TMAPVPOBAHNE HENPEAENbHbIX YTNeBO40POL0B, BOCCTAHOBNEHMWE ranoreH- 1
K1CNOPOACOLepXalux CoeanHeHNR, peakuus Biopua, nekapbokCunmpoBaHne 1 aNeKTponma coner kapboHOBbIX
KW1CNOT.

OneKTPOHHOE CTPOEHNE ankaHoB HA OCHOBE NMpeacTasneHnin 06 sp3-rmbpuansaummn. LnvHbl CBS3EN 1 BANEHTHbIE YIbl.
MpocTpaHCTBEHHOE CTPOEHME HAChIWEHHbIX YTNEBOLOPOAOB: KOH(POPMALUK 1 haKTOpbl, Onpefensiowme
OTHOCUTENbHYIO CTaBUNBHOCTb KOHZDOPMEPOB.

dunamnyeckne ceoncTaea napagouHoOB 1 UX 3aBUCUMOCTb OT OJINHbI U CTENEHW PA3BETBIEHHOCTU yFHeBOJJ,OpOJJ,HOIZ uenu.
Xumnyeckue ceorictea. Peakumn, nportekawwme ¢ roMoJINMTU4eCKNM pa3pbliBOM CBA3N. MexaHun3M LienHbIX
CB060,D,HO-pa,D,I/IKaﬂbeIX peaKLu/u7| 3aMellleHnd B ankaHax (FaJ'IOFeHI/IpOBaHI/Ie, CynbgooxnopupoBaHue, HUTpoBaHue,
OKI/ICJ'IeHI/Ie). CBoboaHble paankasnbl: Ka4eCTBeHHas TpakToBka X CTPOeHUsA Ha OCHOBE ﬂpe,ﬂ,CTaBﬂeHMm 06
sp2-rv|6p|/|,u|/|3auv||/|; pakTopsbl, onpegengiowmne cTabunbHOCTb CBOHOIHbBIX pannkanos. CBa3b mexny CTabunbHOCTbIO U
CEeNneKTnBHOCTbIO B peakuusx CBO60,D,HO-pa,D,I/IKaJ'IbHOFO 3aMelleHuns.

Tema 4. HenpepenbHble yrneBoaoopoabl psaa aTuneHa

["loMonornyeckunin pag ankeHoB, X M30Mepus, HoMeHknatypa. feomeTprnyeckas (unc-, TpaHc-) nsomepus. OnucaHue
9NEKTPOHHOI0 CTPOEHNS aJIKEHOB B TEPMUHAX NI0KANN30BaAHHBIX O- U TT -MONEKYNSIPHBIX opbuTtanei.

Cnocobbl 06pa3oBaHist OBOMHOM CBA3M: LEervapypOBaHNE ankaHoB U NPOMBbILLIEHHOE NONyYeHe 0NedPVHOB MyTem
TEPMUYECKMX NPEBPALLEHNI HACBIWEHHBIX YTIEBOA0POLOB (KPEKUHT), YHACTUYHOE MMAPUPOBaHNE TPOVHOM CBA3N,
JervaporanoreHnpoBaHue, feruapartauns (npasuno 3aiiuesa), LeranoreHMpoBaHne, TePMUYECcKoe pasnoxXeHve
YETBEPTUYHBIX AaMMOHMEBbLIX OCHOBaHWMIA (peakunsa MogomaHa).

OTHocuTenbHas cTabunbHOCTb CTPYKTYPHBIX M FEOMETPUYECKMX N30OMEPOB ONECPUNHOB 1 UX U3oMepu3aums. OCHOBHble
TUMbl MEXaHWU3MOB B XMMNYECKMX NpeBpalleHmsx ankeHos. Peakunm anekTpounnbHOro NPUcoeamHeHRns KUCnoT,
ranoreHoBoAOPOAOB, BOAbI, ranoreHoB. Perno- n ctepeocenekTMBHOCTb SNeKTPOUIbBHOMO NpucoeanHeHuns. lMNpasmno
MapKOoBHMKOBA M ero MHTepnpeTaumns ¢ NO3ULMIA 3NEKTPOHHBIX 3PAEKTOB 3aMecTUTENEen N UX BINSHNS Ha
OTHOCUTENbHYIO CTaBUNBHOCTb N30MEPHbIX KapbkaToHOB. KapbKaTWOHbI, UX 3NEKTPOHHOE CTPOEHME
(sp2-rmbpuaunsauns). Peakuun paankanbHoro npucoeauHeHus. MepekncHolli adpgpekT (Kapawa-Maiio) un obpaleHue
opveHTauun NPUCoeiNHEHUs ranoreHoBOAOPOA0B Kak pe3ynbTaT N3MeHeHns MexaHuama peakuun. KoopanHauus
0NehHOB C NepPeXoHbIMM MeTannamm, obpasoBaHmne Tt -KOMMNIEKCOB.

Fm,upo6op|/|posaH|/|e N Karanntnyeckoe rmopupoesaHme. OkucnutenbHble peakunn: anokcmnaonpoesaHune, Umc-,
TpaHC-rmopokcnnnposaHmne, 030HOJIN3, OKUCNNTENbHOE pacllenneHune. KatnoHHas, CBOéOJJ,HOpa,D,I/IKaJ'IbHaﬂ n
KoopanHaunoHHasa nonnMepunsauns ankeHoB, TenioMepmn3aumns.

Peakuun ankeHoB no annnMnbHOMY NONOXEHWUIO: ranonaonposaHmne, okKncneHme. AnnnnbHas T-3/IEKTPOHHasA cuctema,

p,T-CONPsiXeHWe, KA4eCTBEHHOE OMNMcaHVe xapakTepa pacnpeneneHuns 3NeKTPOHHOM MAOTHOCTM B TEPMUHAX TEopnm
pe3oHaHca B annunbHbIX KaTWOHE, paaukane u aHUoHe.
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Tema 5. YrneBogopoabl C ABYMsi ABOVHbLIMU CBA3SIMU

Knaccugpukauus, naomepusi U HoMeHKnaTypa. SnekTpoHHOE CTPOEHME CONPSIXXEHHbIX AWEHOB: T1,TT-CONpsiXeHue,
NnpencTaBneHus 0 AeNoKann3oBaHHbIX TI-MONEKyNnspHbIX opbuTansx. BaxHeliwune 1,3-aneHbl (ByTanmeH, n3onpeH) u
cnocobbl VX NOMyYeHNs peakusiMu JerMapypoBaHus, 0eryapoxnopupoBaHmns U gernapataummn. XvMMmyeckne CBoMCTea:
KaTanmMTMyeckoe rmapupoBaHue, anekTpognnbHOE NPUCOELMHEHNE ranoreHoB 1 ranoreHoBoLOPOOB U HanpaBneHme
NpPUCoeaNHEHUs B YCNIOBUSX KMHETUYECKOro 1 TepMOAMHaMM4Yeckoro KoHTpons (1,2- n 1,4-npucoeaunHenne). JMeHoBbIi
cuHTe3. Linknoonuromepusaumsi. NMonmMepusaumst UEHOB 1 ee TeXHUYecKoe 3HadveHve. MNprpoaHbIi 1 CUHTETUYECKUT
Kaydyk, CTepeoperynsipHole nonuMepbl, ByNkaHnsaums kaydyka.

KyMyneHbl: 31eKTpOHHOE 1 MPOCTPaHCTBEHHOE CTPOEHME KYMyIEHOB HA OCHOBE NMpeacTaBneHns 06 sp-rmbpuamsauun.
XuMpnyeckme CBOMCTBA: BOCCTAHOBIEHUE, rMapaTaums, AuMepunsauns, u3oMepusaums.

Tema 6. ALeTUIeHOBbIE YINIeBOJ0POAbI
N3omepusi n HomeHknaTypa. MonekynspHo-opbuTanbHoe onucaHne TPoWHOM CBA3W, sp-rmbpuamaaums.

MeToabl 06pa3oBaHst TPOWMHOM CBA3M, OCHOBAHHbIE HA peakuusix gerugporanoreHuposanuns. KapbuaHbli n
MMPONUTUYECKMIA METOAbI CMHTE3a aueTuneHa. lonyyeHne roMonoroB aueTuneHa ankunmpoBaHNeM aueTUNeHNooB.

XuMmyeckune cBOCTBA aNnkMHOB: KaTannTnieckoe rmapupoBaHne, rngpatauuns (peakums Kyyeposa),
KapboKcMnmpoBaHue, NpMcoeanHeHe CnmpToB, KapOOHOBbIX KUCNOT, raforeHoB, rafnoreHoBo40pPoaoB.
ONeKTPOPUNbHBIA 1 HYKNEOMUNbHBIA MEXaHU3Mbl MpucoeanHeHus. JuMepusaumns n LMKNoonMromepusaumns ankuHoB.
OxucnuTenbHble NpeBpalleHns aueTmneHos. KnucnoTHble CBOMCTBA ankuHOB-1, aueTuneHnab MeTansos.

Tema 7. LUuknuueckue yrnesonoponbl

Knaccundomkaums, HomMeHknatypa u cTpykTypHas nsomepus. OTHOCUTENbHAS YCTONYMBOCTb LIMKIIOB, €€ aHaNn3 Ha
OCHOBE NPEeLCTaBNeHNIA O Pas3NMYHbIX TUNAaX HaNPSXXEeHWUI: YrnoBoe 1 TOPCMOHHOE. ['eomeTpuryeckas n3omepms.
MNpocTpaHCcTBEHHOE CTPOEeHMe Manbix U cpedHux unknos (C3- C6). KoHdbopmaLmm umknorekcaHa (Kpecno, BaHHa, TBUCT)
1 €ero NpoM3BOaHbIX, 3KBATOPUANbHBIE U akcuanbHble cBs3n. OCOBEHHOCTV MPOCTPAHCTBEHHOIO 1 3NEKTPOHHOMO
CTPOEHUS LUMKNOMPOMNaHOBOro KonbLa.

CuHTETMYECKME METOMObI NOCTPOEHNA HACbIWEHHbIX LMKNOB: LUMKNN3auna ouranoreHankaHos no peakunm Bropua,
peakunn umknonpucoegnHeHund, rngpmnpoesaHmne apoMaTtn4eckmnx yrnesonoponos.

XuMnyeckune cBorcTBa UMKNoByTaHa, UMK/oNeHTaHa, uukinorekcaHa. Peakumm ceobogHopaakanbHOro 3amelleHuns.
MposiBneHne ocobeHHOCTEe CTPOEHUS UMKIIONPOMaHa B ero XMMMUYeCcknx CBOMCTBax. Peakumm npucoeanHeHus.
B3auMHble nepexoapbl LMKIIOB.

Monnuunknnyeckme HacblWeHHble yrnesonoponbl. Tunbl BULMKNINYECKUX CUCTEM: COEOUHEHMS C Mn301MpoBaHHbIMU
Unknamm, cnmpaHosble, KOHOEHCNPOBaHHbIE N MOCTUKOBbIE CUCTEMBbI. KapKaCHbIe coeanHeHns, agamMaHTaH.

Tema 8. ApomaTuyeckue yrnesonoponbl

BeHson n ero romonoru, nsomepus, HomeHknartypa. [poTreopeyne Mexay qopManbHOM HEHACIWEHHOCTbIO
6EeH30NbHOrO KONbLA U XMMUYECKUMY CBOCTBaMU BEH30Na: OTHOCUTENbHAS YCTONYMBOCTbL K OKUCIIEHUIO, CKIIOHHOCTb K
peakuusM 3aMelleHus, TepMoxumms ruapuposanns. dopmynel Kekyne, Obtoapa, JlageHbypra. CoBpeMeHHble
npenctaBneHust 06 anekTPOHHOM CTPoeHW BeH3ona. ApoMaTUYHOCTb, ee NpuaHaku. Mpasuno Xokkens.
HebeH3onaHble apoMaTniyeCKe CUCTEMbI; LMKONPOMNEHUNbHBIA 1 LMKNOrenTaTpUeHUbHbIA KaTUOHDI,
LMKNONEHTaANEHUNbHbBIA @HUOH, NATUYNIEHHbIE reTePOLMKIbI.

Peakuun apoMatnyeckoro anekTpotunbHOro 3amMelleHns: N30 ?TonHbI 06MeH, cynbrpoBaHme, HUTPOBaHWE,
ranononpoBaHue, ankmnmpoBaHue, aunnnposaHne. MexaHnam peakumn: Ti- 1 G-KoM?nnekcbl. [POTOHHbIE KUCNOTbI 1
KncnoThl Jlblonca Kak katanm3aTtopbl 9NeKTPornbHOro 3amelleHns. BnnsHue samectuteneld B 6eH30M1bHOM KonbLe Ha
N30MEPHBIN COCTaB NPOLYKTOB M CKOPOCTb peakumu. Npa?suna opmeHTtaummn. Peakumm paamkanbHOro 3ameLweHms u
npucoeauHe ?Hus.

Ankun6eH3zonbl. Cnocobbl NOMyYeHNs ¢ MCMONb30BAHUEM peakLmil ankunmposaHus, Biopua-Buttura. Peakuum
3NEeKTPOPMNIBHOIO 3a?MelLeHnst B 6EH30NIbHOM KonbLe. Peakumn paaukanbHOro 3amelleHns B 60KoBoM Lenu,
6eHsunbHas Ti-cucteMa. OTHOCUTENbHASA YCTOW ?41BOCTL BEH3UNBHOrO padvkana. OKUcnuTenbHbIe NPEBPAaLLEHNS
ankmnbeH30noB, peakummn LErMaprupoBaHus (MPOMBIWLNIEHHBIA CUHTE3 CTM?pona).
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LOndoeHnn- n TpudbeHnnMeTaHbl, x cuHTes peakumen @puaens-Kpadtca, BoccTaHOBNEHMEM TpUapwn-kapbuHonos u
ranoreHnaoB. KUCNoTHbIE CBOMCTBA YrneBonoponos, wkana CH-kncnotHocTn. Mpr?4nHbl NOBbIWEHHOK cTabunbHOCTH
kapbaHnoHOB, kKapbKaTMOHOB U paankanos, obpasyowmnxcs 13 nonuapunmetaHos. Kpacutenu TpugoeHnnIMeTaHoBoro
psapa.

LOunpeHunn, ero anekTpoHHas 1 NPoOCTPaHCTBEHHAS CTPYKTypa. Peakuun anekTponnbHOro 3aMeLeHns,
OPUEHTUPYOWMA 3OdEKT B 3TUX peakumsax. KoHOEHCUPOBaHHbIE apoMatndeckme cmctembl. HadpranvH, aHTpa?ueH,
doeHaHTpeH. Nsomepust n HoMeHKnaTypa ux NpoM3BOAHbIX. ONe?KTPOHHOE CTPOEHME 1N apOMaTUYHOCTb. Peakumm
ANEKTPOGMIBHOrO 3aMeLEHNS N MPUCOEANHEHNS. [T MOPMPOBAHNE N OKUCNIEHME KOHOEHCUPOBAHHbBIX apoOMaTU4eckmx
cucTeMm. AHTpaueH B ANEHOBOM CUHTE3e.

Tema 9. NMoTokoBasi KOHTpONbHas pabota no Teme "Yrnesomoponbi”

KoHTponbHas pabota

Tema 10. FanoreHnpou3BogHble YrNeBOAOPOAOB

MoHoranoreHonpon3BoaHble anudpaTnyecknx yrnesonoponos, X naoMepust U HomeHknatypa. Cnocobbl 06pasoBaHusi
cesa3n C-Hal: 3ameleHne atomMa Booopoaa 1 rmapoKCUILHON rpynibl, peakumm NprucoeanHeHns no KpaTHbIM CBS3SM.
XvMmnyeckue CBOMCTBA: HYKNeOodWIbHOE 3aMeLLEHE aTOMOB rafioreHoB, NpeacTaBneHns o mexaHunamax SN1, SN2.
Peakumu oTwennenus, npasmno 3aiuesa. BnnsHue pasnuyHbix gpakTopoB (MPMpoaa v KOHLEHTpaums Hykneogouna un
OCHOBaHWsl, CTPOEHWEe ankunranoreHnna, Npupoaa pacTBopuTeneil) Ha peakUMoHHYI0 CNOCOBHOCTb ranoreHankaHoB U
y4yeT aTuX 0akTOpOB B MNaHUPOBaHNM CMHTE30B. KoMmnnekcoobpa3oBaHWe ranoreHankaHoB ¢ MOHaMy MEeTansos 1
kmucnotamu Jlbtonca. BoccTa?HoBneHMe ranoreHankaHoB BOOOPOOOM 1 MOANCTbIM BOAOPOAOM. B3a?vmopneincTeue ¢
meTannamu: obpasoBaHue MeTannopraHNYecknx coeanHeHnn, peakums Bropua.

I'anoreHonpomaso,qule HenpenenbHbIX yrnesonoponos. CoenuHeHns ¢ NOBbIWEHHON MNOABUXHOCTbIO rafioreHa -
annunranoreHnabl. AnnunbHbIl KatnoH. CoeanHEHNS ¢ MOHMXEHHOM NOABUXHOCTLIO ra?noreHa - BUHUAranoreHuapl.
anILWIHbI NOHWMXEHHON NOABUXHOCTU. Peakuus nonnMepmnsaunn, nonnMmepbl Ha OCHOBE ranoreHonpPon3BOOHbIX
aTUnNeHa.

Apomatmnyeckue ranoreHonpounasoaHblie. Cnocobbl Nony4YeHns: ranoreHnpoBaHne apoMaTMyeckux yrnesoaopoaos,
pasnoxeHue co?nen gnasoHns (peakuun 3aHameriepa, lWvmaHa). Peakunn 3amelle?Hms ranoreHa B apoMaTnyeckom
KonbLe 1 B 60KOBOW Lenn. BeH3nnbHbIA KaTUOH, NPUYMHbBI €ro NoBbIWEHHON cTabunbHocTK. dernnpobeHson.
B3anmMopeiicTBue apmnranoreHnaoB ¢ MeTannamm: nony?4eHme MeTannoopraHMYecknx COeAMHEHNIA, ONapPUIIOB.
Peakuun anekTpopunbHOro 3amelleHns. BnuaHue ranoreHoB (Kak 3aMecTuTenen) Ha opuMeHTaumio 1 CKOPOCTb
B3aMMOOENCTBUS.

IOun- n TpucbeHnnxnopmetaHbl. CtabunbHble cBOOOAHbIE paavKanbl U KApOKaTUOHbI.

Tema 11. CnnpThl

OJnHoaToMHble HacblWeHHble cnupTbl. MI3oMepus, knaccudurkaums, HomeHknatypa. Metobl cuHTesa: npucoeanHeHe
BOLbI K ABOVHOM CcBSI3uW, rmaponns cessu C-Hal, BocctaHoBneHne kapboHMIbHOM U KapBOKCUIBHOM rpynn, CUHTE3bI C
NCMONb30BaHNEM METANNOPraHNYEeCKNX COeanHEeHNA. SnekTpoHHoe cTpoeHne O-H ceasn. BooopogHas cBA3b B cnvpTax
1 ee NPosiIBNEHNE B CMEKTPasbHbIX XapakTepucTn?kax n omamyecknx ceorncTeax. XuMn4eckmne CBonCTBaa:
KMCNOTHO-OCHOBHbIE CBOWCTBA, NOy4YeHNe ankoronsaToB U UX UCNONb30BaHME B OPraHM4eckoM CMHTE3e, 3amelleHne
rMAPOKCUNBbHO rpynnbl, Aerngpartaums. cprpoobpasoBaHme: NPOCTLIE U CNOXHblE aghmpbl. MNprcoeanHeHne cnMpPToB K
auetuneHam. OkucneHve n gernapuposaHne cnupTos.

MHoroatomHble cnvpTel. [nkonu, cnocobbl Ux Nony4yeHusi. Xn?Mmnyeckre CBOMCTBa: OKUCNEHNE MOAHOW KUCNOTOW,
B3aMMoelicTere ¢ BOPHOM KMCNOTOM, NpeBpalleHre B a-OKUCK, Aeruaparauus, NMHakonMHoBas neperpynnmpoBka.
nuepuH: 06pasoBaHMe KOMMNEK?COB C MOHAMX METaNoB, Aernaparaums.

HenpegnenbHble cnupThl. MNpeacTaBneHns o CBOWCTBaxX BUHWIOBOrO CNMPTA, KETO-EHOMbHAs TayToMepus. BuHunosble
agoupbl 11X nonuMepuaauns. Annnnosblli cnvpt. MeToabl CMHTE3a, OCHOBAHHBIE HA UCMOMb30BaHNM NPOMNUIEHA.
Oc06eHHOCTU XMMMNYECKOrO MOBEAE ?HUS, CBA3AHHbBIE C aNNUbHbLIM NMONOXEHWEM MMAPOKCUNBHON rpynnbl. BeHaunoseblii
CNVpT, AW- U TPUPEHNNKAPOMHON, NPUYMHBI NOBLIWEHHOW NOABUXHOCTU FMMAPOKCUIBHOR rpynmbl.

Tema 12. deHoNbI
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CTpoeHue, nsoMepus, HomeHknatypa. Cnocobbl BBELEHUS A ?POKCUNBHON rpynnbl B apOoMaTUYECKOE SAPO: WeENOoYHOoe
nnaeneHne conem cynbgOKNCNOT, TMAPONN3 apuiranoreHnaoB, 3aMeHa aMMHO?rpynibl HA TMAPOKCUN YEPEs COMK
LNa30HNSA, KyMUMbHbI/ Crocob nonyvyeHns goeHona.

KucnoTHo-0CHOBHbIE CBOCTBA (PEHOMOB. [MPUYMHBI NMOBBILEHHON KUCNOTHOCTY (DEHONOB MO CPaBHEHUIO C
anugaTNyeckumn cnupTamu, BnnsHue aamectutenein. ObpasoBaHne qOEeHONSATOB, MPOCTLIX U CMNOX ?HbIX 3GOUPOB.
Peakumu anekTpognnbHOro 3amMeLleHns: ranonampoBaHne, HUTpPoBaHve, ankunnpoBaHue 1 aununnpoBaHue.
Meperpynnmpo?Bka CNoXHbIX 3¢oMPOB Kak cnocob auunmpoBaHus no KonbLy (peakums ®dpuca). KoHaeHcauus qoeHonos
C KapbOKCUNbHBIMY COeANHEHNSIMU, (DEHON-CoPManbAernaHele CMosbl. Peakuuy anekTpodounbHOro 3a?MeleHus,
XapakTepHble OJ1s PeHONOB 1 (PEHONSITOB Kak apoMaTn4ec?Knx COeAVHEHWI C NOBbILEHHON aKTUBHOCTbIO:
KapboKCUNMpoBaHne, HATPO3MPOBaHKe, a3ocodeTaHne, kKapboHunuposaHve. MMopYpPOBaHUE 1 OKUCNEHNE (DEHONOB.
CrabuvnbHble (OEHOKCUNBbHBIE PaauKanbl, MPUMEHEHNE CTEPUYECKM 3arPyXXeHHbIX (PeHONOB B KAYECTBE aHTVOKCHAAHTOB.

MHoroaToMHble (PEHObI: MMPOKATEXMH, PE30PLIMH, MMAPOXUHOH, NPOranion. XMMn4Yeckne CBOMCTBA: 3NEKTPOHUIbHOE
3aMelleHre, peakLum OKUCNEHNS.

Tema 13. MNMpocTbie acoupbl

Knaccudpmkauns, HomeHknatypa. Juankunosble acompbl. MeToabl cMHTE3a: aermaparaums CnnMpTos, peakums
BunbsamcoHa, npucoegn?HeHne cnnpTtos kK onedouHam. PacienneHme npocTon agompHOn CBA3m (rmaponuna).
B3ammogeiicTere adhnpos € NPOTOHHBIMK KUCAOTamu 1 kucnotamu Jlbtonca. ddmpartbl.

a-Okucn. MeTonpl NPOMbIWIEHHOIo N na6opaTopHoro nony4eHns OKCMpaHOBOIro KonbLa. XnMmnyeckune cBOCTBA:
B3auMoLelcTBume C ranoreHosogoponamm, BOLON, cnmpTtamMm, aMMnakom, MarHMIZOpFaHMHeCKMMM coeanHeHnsamMn.

Tema 14. Kap6oHunbHble coeaMHEeHUSA

KJ'IaCCI/Iq.)I/IKaLI,I/ISI N HOMeHKNnartypa. Cnocobbl o6paaoBaH|/|s| Kap?6OHVIﬂbHOI7I rpynnbl: Kataintnyeckoe okncneHme
alkKaHOB, a/lIKeHOB 1 ankmnnapomMaTtn4eckumnx yrnesonooponos, OKCO-CMHTES, rngpartauns ankmHoOB, rmaponns
remM-gurasioreHnpomn3BO4HbIX, OKNCNEHNE N ;Le?rm,upmpOBaHme CnnpToOB. CuHTE3 anbaernaos 1 KETOHOB U3 Kap6OHOBbIX
KNACNOT N NX NPON3BOAHbIX: BOCCTAHOBJIEHNE rajioreHaHrnopmnnos, B3aMMoOencTemne c mMeTannopraHn4eCKknmm
coeanHeHnAMNn, NMponn3 conen Kap6OHOBbIX KNCNOT. I"Iony'-leHme apomMaTtn4eckumnx OKCO-COeOVNHEHWNIA peaKLu/le|7|
aunnmpoBaHMA.

ONeKTPOHHOE CTPOeHMEe KapboHUbHOM FPyNMbl, pacnpeaeneHne aNeKTPOHHOM NIOTHOCTY B Heil. XuMmnyeckne
csowicTBa. Peakuum HykneogunbHOro npucoeanHeHms. BaanmonencTemne ¢ retepoatoMHbIMU HyKNneohunamm:
npvcoennHeHne Boabl, CIMPTOB, BrcynbdonTa Ha?Tpus, NATUXIOPUCTOro dooccpopa. MexaHnam aTux peakumi,
KMCNOT?HbIA 1 OCHOBHOW Katanuns. Baaumopeicteme ¢ N-Hykneogunamm: obpasoBaHne OKCUMOB, MMAPa30HOB, peakLum
C nepBuYHbIMK (06pa?30BaHNe ocHoBaHwii LUndodgoa) 1 BTopnyHBIMM (06Pa30BaHNe EHAMVHOB N aMUHaNen) aMMHaMu.
Peakuuu ¢ C-Hykneounamm: npucoeanHeHne CUHNNBHON KMCNOTbl, METaNIOPraHNYeCKux COeANHEHWIA.

KeTo-eHonbHAs TayTOMepus 1 CBA3AHHbIE C Hel CBOWCTBA Ka?pOOHMbHBIX COEAMHEHWIA: ranoreHpoBaHmne 1
ranocpopMHoe paciuen?neHve, ankunupoeanme. AnbLoNbHO-KPOTOHOBAS KOHAEHCALMS, €8 MEXaHU3M B YCNOBUSIX
KMCMNOTHOTO M OCHOBHOrO KaTanunsa. KoHaeH?caunm KapboHWbHBIX COeAVHEHW C COEANHEHNSMI, COAEPXaWUMK
aKTVBHYIO METUNIEHOBYIO rpynny.

Peakumu okmcneHus anboernaoB 1 KeToHoB (Mpaemno Monoea). Katanutuyeckoe ruppuposaHmne KapboHWNbHbIX
COeAnHEeHN, BOCCTa?HOBNEHME KOMMNIEKCHbIMU rmapuaamy MeTannos, CnmpTamMm B NpucyT?CTBUM ankoronsTos
QNOMUHUS, LLMHKOM B COMSIHOW KcnoTe. Boccta?HoBNEHME KETOHOB MeTannamu ¢ 06pasoBaHMeM METANNKETANOB U
nnHakoHoB. OKNCANTENbHO-BOCCTAHOBUTENbHbIE peakunn: KaHHnuappo, TuweHko. beHsonHoBas KoHaeHcaums.
Peakumu anekTpochmnbHOro 3a?MelLLeHust B apoMaTuieckmx anbaernnax n ketoHax. JukapboHunbHble CoeanHEHNS.
Knaccudpmkaums, HomeHknatypa. Metoabl CHTE3a, OC?HOBaHHbIE Ha peakumsax oKncneHus 1 koHgeHcaumm (Knainsen).
B-LrkapboHUNbHbIE COEAUHEHUS: KETO-EHONbHAS TAYTOMEPUS, ankKnnnm?poBaHue, 06pasoBaHne XenaTHbIX KOMMNEKCOB C
NOHaMN MeTannos.

Henpe,u,eanble Kap60HI/IJ'|beIe coefuHeHus, nx knaccudukaums. a, B -Henpe,ueanble anbgernabl U KeToHbl. MeToabl
CUHTE3a: oKn?cneHne oneurHOB B annibHOE NONOXeHWe 1 CNMPTOB annibHOro TUna, KPOToHOBAas KOHAeHcauuns
Kap6OHVIl'IbeIX COeOMHEHUIA. aﬂeKT?pOHHOG CTpOeHune: conpsxeHume T-CBS3€EN, pacnpeneneHune l'[-SJ'IGKTpOHHOI7I
NAoTHOCTU. XMMyeckune ceoncTea. Peakuum I'IpVICOG,D,I/IHe?HI/IFI BOObl, CNNPTOB, razioreHoBoaoponos, 6|/|cyan:v|Ta
HaTpus, aMMmnaka, HCN, MeTannopraHn4eckmnx COeOMHEHUIA.

Tema 15. MNoToKkoBasi KOHTpONbHasA paborta nNo TeMe "CnNUPTbl M KapOOHUNbHbIE coeanHeHus"
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KoHTponbHas pabota

Tema 16. On- n HenpepgpelbHbIe Kap60|-|v|nb|-|b|e coegunHeHus

AHanuns oyHKLMOHaNbHbIX FPymm.
Crhayva oTyeta no npakTukymy.

Tema 18. OOHOOCHOBHbIE Kap60HOBble KUCNOTbl U UX NPON3BOOHbIE

Knaccudprkauus n HoMeHknatypa. MeToabl NonyyYeHnsi: okucne ?Hue yrnesofopoLoB, CrMPTOB U anbaernaos, CUHTESD
C UCMONb30?BaHNEM MArHuii- U NIMTUIAOPraHNYECKUX COEANHEHWIA, OKUCK Yrnepo?na, ManoHOBOro 1 aleToyKCYyCHOro
3(PVPOB, MMAPONN3 HUTPUIIOB M CNMOXHbBIX 3PMPOB. CUHTES YKCYCHOM KMCNOThI KAPHOHMNMPOBaHEM MeTaHONa Ha
pooueBoM katanusatope. [MprpoaHble NCTOYHVKY KapBOHOBBIX KUCNOT. DNIEKTPOHHOE CTPOEHME KapBOKCUIBHON rpynnbl
n kapbokcunart-aHmoHa. Pusnyeckme cBOMCTBA KAPOOHOBBIX KUCMOT U UX NMPOM3BOLHbIX. BofopoaHble CBSA3M 1
06pa3oBaHne OMMEPHbIX acCOLMAaTOB.

Xnmunyeckune coicTtea. KUCNOTHOCTb, €€ CBSA3b C SJ'Ie?KTpOHHbIM CTpOeHnem Kap60HOBbIX KMNCNOT N NX aHNOHOB,
3aBMCUMOCTb OT XapakTtepa 1 NonoxXeHus 3aMecTuTenei B ankunbHoOn ue?nm nnm 6eH3oNbHOM anpe. ﬂpomsso,qule
Kap60HOBbIX KWCNOT. CONMN, CNOXHble SCpI/lpr, ranoreHaHrngpuabl, aHrmogpunabl, aMmnabl, HI/IT?pI/IJ'IbI. npe,ﬂ,CTaBﬂeHVle [0}
MexaHn3me BSaI/lMOI'IpeBpaLI.I,eHI/IIZ Kap6OHOBbIX KNUCNOT N X NPON3BOAHbIX, POJZib KNCNTOTHOIO 1 OCHOBHOIO Ka?Tanvaa Ha
npumepe peaKqu7| STepI/ICpI/IKaLI,I/II/I 1 oMbineHus. BocctaHoBneHune u ranoreHnposaHne KMcnotT (peaKLI,I/IFI
Fennﬂ-CDonbrap,ua-BenMHCKoro). Peakunn 3amelleHmnst B 6eH30/1bHOM KONbLe KUCNOT apomartmn4eckoro psga.

MpounaBoaHble KAPOOHOBLIX KMCNOT. Conu: peakumns AekapboKCUIMPOBaHMS 1 ee KaTanuTuieckme BapuaHTbl, aHOOHOE
okncne?Hue kapbokcmnat-aHnoHoB (peakuns Konbbe), neincTeme ranoreHoB Ha cepebpsiHble conu (peakums
BopoanHa-XyHcaukepa). MpakTn?4eckoe ncnonb3oBaHue conei kapboHoBbIX kucnoT. Mbina. ManoreHaHrnapuabl:
peakuum ¢ Hykneodomnamm 1 NCNob30BaHNE XNOPaHrMAPNAOB B KA4ECTBE aumnmpyowmnx peareHTos. CnoxHble agoupbi:
Katanutuyeckoe rmapupoBaHmne, BOCCTAHOBMEHME KOMMNEKCHbIMW ruapuaammn metannos. Peakumu rugponmsa
(oMbIneHns), NnepeatepucpmkaLm n CIOXHO3UPHOWM KoHAeHCaUMn. AHrnapuapl KapOOHOBLIX KUCNOT: peakLmn ¢
Hykneodpunamu (aumnmposaHme). AMnAbl: KUCNOTHO-OCHOBHbIE CBOMNCTBA, NPU?4YMHbI MOHWXEHHON OCHOBHOCTU 1
MOBbIWEHHON KMCAIOTHOCTM MO CPaB?HEHNIO C aMMAKOM 1 aMMHaMM, OCHOBHbIE MyTW NPEBPAaLLEHNS B aMU?Hbl
(BoccTaHoBneHue, peakuns lodomaHa 1 poacTBEHHbIE el NpeBpa?WeHns rnapasnaos, asmaoos v rmapoKCaMOBbIX
kucnot). Bsaumonpe?BpaileHns amnaos 1 HUTpunos. CBONCTBA HUTPUNIOB: KaTannTn4eckoe rmgprposaHme,
BOCCTAHOBMIEHME antoMOrnapuaoM NMTns, peakumm ¢ MarHUiopraHn4eckMMm coeanHeHNIMUN.

Tema 19. lD,ByXOCHOBHbIe U HenpepelbHble Kap60HOBble KUCNoThl

JunkapboHoBble kncnoTbl. HomeHknatypa n knaccudomkaums. Me?1obl CUHTE3a: OKUCNEHNE LIMKNOANKaHOB,
anMUMKNNYeCKnX CNUpPTOB 1 KETOHOB, apOMaTUYeCKmX 1 anknnapoMaTmyeckux yrnesogopoLoBs, rmaponus OMHUTPUIIOB,
CVHTE3bl C MICMONb30BaHWEM MAIOHOBOMO 1 aLeTOyKCYCHOro a¢hrpos.

Xumnueckue ceoricTea. KUCNoTHbIE CBOMCTBA 1 X 3aBUCUMOCTb OT B3aVIMHOMO PacnonoXeHus KapBoKCUbHbBIX rpymnmn.
O6pazoBaHrie MPOU3BOLHbIX N0 OAHON 1 06enM KapBoKCMNbHBIM Fpyn?mnam, cMelwaHHble Npon3BoaHble. Lasenesas
KucnoTa: peakummn nekapbokcunmpoBaHusi, LekapboHnnmpoBaHus, okucnenus. Juatunokcanar, peakumm
CNOXXHO3(VPHON KOHAEHCALUM C €r0 Y4acTUEM 1 X CUHTETUYECKOe MCMonb3oBaHne. ManoHoBas kucnoTa:
nekapboKCUIMpPoBaHWE 1 NMPUYUHbI MOBBIWEHHON NErKOCTY ero NPoTeKaHus, KOH?AeHcauum ¢ KapboHUNbHbIMU
coeanHeHusmy. CBOMCTBA MANOHOBOIO 3¢hrpa 1 NX CUHTETUYECKOE UCMONb30BaHNEe: KOHAEH AU ¢ KapBOoHMNbHbLIMI
COEAMHEHUSIMW, NPUCOEANHEHNE MO KPATHOW CBS3W, aK?TUBMPOBAHHOM 3NEKTPOHO-aKLLENTOPHLIMU 3aMECTUTENSIMU,
06pa3oBa?Hrie 1 ankuIMpoBaHue HaTPMaoHOBOro agorpa, NPEBpaLLEHE NPOLYKTOB 3TVX peakLuit B KapOoHOBbIE
KWCNOTbl. SIHTapHas 1 rnytapoBasi KUCNOTbl: 06pasoBaHne aHrMapuaoB v UMMAOB. CyKUMHUMIUL, ero NpUMeEHeHne B
peakumy 6pOMUPOBAHNS OPraHNYecKrx coeanHeHuii. dTanesas kMcnota u ee NPovn3BOAHbIE: PTANEBBIN aHTMAPWA 1
€ro NpUMeHeHve 011 CUH?Te3a aHTpaxMHOHa U ero NPOV3BOAHbIX, TPMAPUIMETAHOBBIX Kpacu?Tenemn; otanumMma n ero
1Cnonb3oBaHve Ansi CUHTE3a aMUHOB (pe?akumst Mabprans) u aHTPaHWNOBON KUCNOTbI; CIIOXKHbIE 3¢MPbI U UX
npakTu4yeckoe NpuMeHeHne. PenennenTol, nnactudgukaTopbl. Tepedtanesas Kucnota u ee MCnonb3oBaHue (naBcaH).

HenpenenbHble MOHOKapboHOBbIE kucnoTbl. Knaccudukauus. Metonbl nonyvyeHus a,p-HenpenenbHbix KapOoHOBbIX
KMCNOT. One?KTPOHHOE CTPOEHME, B3aUMHOE BNUSHUE KapboKCcunbHOM rpynnbl 1 cesadun C=C. MpucoeauHeHne Boapl,
aMMumaka, ranoreHoBOAOPOL0B, MPUYMHbLI OpUEHTaLMK, HabnooaemMon B aTux peakumsx. Metoabl NO?ny4eHns n nytu
NCMNONb30BaHMS aKpUNOBOM, METAKPWIOBON KNCOT U NX NPOoM3BOAHbIX. [Tnekcurnac. MNpupoaHbie NCTOYHMKU Y
NpakTn?4eckoe 3Ha4eHne ONenHOBOW, IMHONEBOW, apaxmaoHOBOW KucnoTt. MNoHaTne o npoctarnaHanHax. Jlunnabi,
xupbl. Onudpa n gpyrve Bbl?cbixalowme macna.
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HenpenenbHble AMkapboHOBbIE KMCNOTL. CNOCcobbl MONy4YeHUst ManenHoBOW KACNOThl 1 ee aHruapuaa.
CTepeovnizomepusi U B3avMO?NpeBPaLLeHsl ManenHoBOM 1 (oyMapOoBOM KUCNOT, NMPOSIBNEHNE CTEPEOV30OMEPUN B
pasnuumsix Nx XMMU4ECK1X CBOWCTB 1 B MPOCTPAHCTBEHHOM CTPOEHUM NPOLYKTOB UX peakLuii, MPOTeKaloLwmx No CBs3un
C=C. AueTuneHankapboHoBas KMcnoTa Kak ameHodoun B peakumu Ounbca-Anbaepa.

Tema 20. MoTtokoBasi KOHTponbHasa pabora no teme "Kap6oHoBble KUCNOTbI"
KoHTponbHas pabota

Tema 21. HutpocoepuHeHus

Homerknatypa n knaccudgoukaums. Cnocobbl Nony4eHUs HUITPOCOEANHEHNIA: HUTPOBaHWE YrNEBOAOPOLOB (pannkanbHoe
N 3NeKTPonbHOE 3amelleHre), 0bMeH atoma rafnoreHa Ha HUTPOrpynmny, OKUCNEHNE aMUHOB, CUHTE3 Yepes Conu
IMa30HMS. ONEKTPOHHOE CTPOEHME HUTPOTPYMMbl U ee akLenTOpHbIA xapakTep. XUMnyeckue cBoMCTBa:
BOCCTAHOBMIEHNE B KMCIOW, HEATPaNbHOMN U Wweno4How cpegax. C-H KMcnoTHOCTb anndpaTtnyeckmx HATPOCOEAUHEHNIA 1
nx Taytomepus (aum-coopma).

|-|pO,EI,yKTbI HEenonMHOro BOCCTaHOBNEHUA HI/ITpOCOG,D,VIHeHVIVI. HI/ITpO3OCO€,£I,I/IHeHVI5|, CpeHVIJ'IFVI,EI,pOKCI/IﬂaMI/IH,
asokcnbeHs3on, rnapasobeHson. beHanaonHoBas neperpynnupoBka.

Tema 22. AMUHbBI

Knaccudpmkaums, HomeHknatypa. Cnocobbl NoNy4eHUs, OCHOBAHHbIE HA PEAKLMAX HYKNEO(UNBbHOrO 3aMeLLEHNS B
ranoreH-, ’mMapoKCU- 1 aMMHOMPON3BOOHbLIX anNaTNYECKMX 1 apoMaTUHECKNX YrNeBo4OPOL0B; peakumm
BOCCTaHOBNIEHNS HUTPOCOEAMHEHNI (peakums 3UHMHA), a30TCoAepPXallmX MPOU3BOAHBLIX KAPOOHWBHBIX COEANHEHNI U
KapbOHOBLIX KACNOT, NEPErpynnUMpPoOBOK amMnaoB (peakuns ModpmanHa), a3nnos (neperpynnuposka Kypuwnyca),
rmapasnaoB KapboHOBLIX KUCNOT U TMAPOKCAMOBLIX KACNOT (peakuus JlocceHa). neKTpoHHOEe CTPOEHME aMUHO-TPYNMbI,
3aBMCMMOCTb OT MPMPOLbl PaanKanoBs, CBA3aHHbIX C aTOMOM a3oTa. [1pocTpaHCTBEHHOE CTPOEHUE aMMHOB. Pusnyeckne
CBOWCTBA, MX CBSA3b CO CMOCOBHOCTHI0O aMUHOB K 06pa30BaHMI0 BOAOPOOHBIX CBA3EA. XMMMYECKME CBOMCTBA.
OCHOBHOCTb 1 KUCNIOTHOCTb aMMHOB, 3aBUCMMOCTb OT NPUPOLbLI paankanos. BaanmonencTene ¢ anekTpoguibHbIMK
peareHTamu: ankmnmpoBaHue, rmapoKCuankninpoBaHue, aunnmpoBaHne; B3anMoaencTesne ¢ a3oTMCToN KUCNOTOM.
OxkucneHune anudatnyeckmnx u apoMaTm4eckux aMMHoOB. YeTBEPTUYHbIE aMMOHMEBbBIE COMW: NONYYEHNE U3 TPETUYHbIX
aMMHOB 1 ankunranoreHnaos (MeHWyTKUH); 3NeKTPOHHOE CTPOEHMNE, MPakTUYecKoe NCMONb30BaHNEe B KA4eCTBe
KatanM3aTtopoB MeXda3HOro NepeHoca, peakumm pasnoxeHms ¢ obpazoBaHMeM oneduHOB (peakums ModmaHa).

CeoiicTBa apoMaTn4yeCcKmnx aMnHOB: B3aMOLENCTBME C anekTpodunamm. Peakumnm ankunmpoBaHns 1 CynbhnpoBaHns
apomartnyecknx aM1MHoOB, CyNbtbaHnnoeas Kucnota v cynbgammaHbie npenaparbl. AunibHas 3awmra aMMHoO-rpynnbl.
HuTpoauposaHmne n AnasoTvpoBaHme apoMaTnyecknx aMmHoB. BaxHenwme npeacraBmTeny apoMaTnyeckmx MoHo- 1
LMNaMVHOB, OCHOBHbIE MYTW NX NCMONb30BaHNSA. CUHTE3 reTepoLUKNNYECKUX COeANHEHNA N3 O-heHnNeHanaMmHa n
O-aMunHodpeHona.

Tema 23. [lna3o- U a3ocoegUuHeHuns

JurasoTmposaHne apoMatnyecknx aMmHoB (peakums ['pucca). DneKTpoHHOE CTPOEHNE, KaTUOH ANa30oHNS, Kak
3NeKTpodmMnbHLIN peareHT. BaanmonpespaleHns pasnmyHbix oopM gnasocoegnHeHnii. Peakumm conein ognasoHus,
npoTekawlwue ¢ BblAeNeHnem asoTta, 1 UX UCMOMb30BaHNE 4N NOy4eHNs OYHKLUMOHANbHbBIX MPOU3BOAHbBIX
apoMaTnyeckux coeanHeHuin (peakumm 3aHamenepa, HecmesiHoBa). Peakumu coneit onasoHus, npotekawowme 6e3
BblOeneHns asota. A3ocoyeTaHne: anaso- n a3ococTaBnsowme, 3aBUCMOCTb YCNOBWIA NPOBEAEHMS a30C0o4HeTaHns oT
npuponbl azococTtasnstowei. CUHTE3, 9NEKTPOHHOE CTPOEHUE 1 CTPYKTYPHbIE OCOBEHHOCTM a30KpaCcUTENEN.
MeTnnopaHX 1 KOHro KpacHblii, Kak NpeacTaBuTeny KpacuTtenemn, UCnonb3yembix B KA4eCTBE NHOMKATOPOB.
BoccraHoBneHue conen AnasoHns 1 a3ocoennHeHuin. icnonb3osaHme aTMx peakunii 4ns CMHTe3a Npon3BO4HbIX
rnopasviHa 1 ammHos. Conv onMasoHns Kak peareHTbl apunupoBaHns apoMaTnyeckmx coeamHeHunii. lnazocoenmHeHuns
XMPHOro psga: anasomeTaH, AnasoykCyCHbll agomp. CUHTE3bI HA X OCHOBE.
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Tema 24. OcHOBHble UICTOYHUKU MHDOPMaLIUM MO OpraHUYEeCKon XuMmnm

OCHOBHbIE UCTOYHUKM MHCDOPMALIMA MO OPFraHUYECKOW XUMUN

Tema 25. MoTokOBasi KOHTPOJIbHas pabota no Teme "AMUHbI U AnasocoenuHeHUs"

KoHTponbHas pabota

Tema 26. OnTuyeckasi U3omepusi

Anudpbatunyeckne okcrkucnoTtbl. Knaccudprkaums, nsomepusi, HomeHknatypa. Metofbl CUHTE3a OKCUKMCIIOT, UX obwue 1
cneungounyeckre CBoCTBa.

JlTakTnobl U NakTOHbI. I'Ipmpo,qule OKCUKUCNOTbI: rNnKonesas, MoJjio4Has, FI6HOLIHa$I, BMWHHAsA, TMMOHHAaA, MMHOaNbHAa4.

XunpanbHOCTb MONEKYN 1 OMTUYECKAs N30Mepus. XmpanbHblil (aCMMMeTpryecknit) atom yrnepoga. Ontuyeckas
n3omepmns B pagy okcukmcnoT. MNpoekumnoHHble coopmynbl Puepa n HbloMeHa. SHaHTUOMEpDI, pauemarh,
amacTtepeomepbl, Me30popMbl. PazaeneHune pauemaToB Ha ONTMYeCKUe aHTUNonbl. ABCONOTHAS 1 OTHOCKUTENbHAS
KOHOoUrypaums.

BanbneHoBckoe obpalueHne 1 coxpaHeHne KoHopurypauun. MNoHATue o Tpeo- 1 apuTpom3oMepax.
AcummeTpuyeckuin cnHTes. HomeHknatypa Kana, MHronbga, Mpenora.
OnTrnyeckas nsomepns B psay anieHoB, CNMPaHoOB, AndeHnna, LMknogaHos

Tema 27. BI/I(*)yHKLIMOHaHbeIe CoedVHeHwus. vapoxcu-, anbaernpo- U KeToKkmcnoThbl

HomeHknatypa u knaccudoukaums. Anudpatudeckne rugpokerkucnotel. Obwmue MeTodbl CUHTE3a, OCHOBAHHBIE HA
CBOWCTBax HenpenenbHbIX, ranoreH-, KETo- 1 aMMHOKapPOOHOBBIX U AMKAPOOHOBLIX KMCNOT, MHOrOATOMHbIX CMINPTOB,
rMApoKCUanbaernaoB n ruapoKCUHNTPUNOB. CUHTE3 B-rMApOKCUKUCIOT No peakunn Pedopmartckoro. MNpupogHbie
WCTOYHVKU W BaXHeMWMe NpeacTaBnTeNny rmapoKCMKnCnoT. nkonesas, MonoyHas, sbnoyHas, BUHHas, NMMOHHAs
Kmcnotbl. XuMmnyeckue ceoictea. Peakumn nermgparaumm n 3aBncMOCTb pesynbTata 0T B3anMHOrO 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 1 knaccudukaums.

B-Anbaernao- 1 B-KeToKUCNOThI, crieundonka nx cBoCTB. [NonydyeHne cnoxHblx aoMpoB no peakumn KnsinseHa.
ALeToyKCyCHBbI agoup, ero C-H-kncnoTHOCTb 1 TayToMepusi, o6pas3oBaHme MeTanIMyeckmx Npon3BoaHbIX, X CTPOEHME,
[IBOMCTBEHHAs peakLMoHHas CNoCoBHOCTb M NCMONb30BaHNE B CUHTE3e KETOHOB M KapBOHOBbLIX KMCOT.

Tema 28. Yrnesoabl

Knaccudomkauus, ctpoeHne, HomeHknatypa. Metoabl CMHTE3a OKCUOKCO-COeANHEHUI PasfinyHbIX TUMOB. [NNKONEBbIA 1
rMULEPUHOBBI anbaernibl; AMoKcuaueToH. OnTuyeckas M3oMepus rMuLeprHoBoro anbaernaa. Obwue n ocobble
CBOMCTBA OKCMOKCOCcoeanHeHun. OKCo-unknonbHaa taytomepus. MNonyauetanu oypaHo3HOro U NMpaHo3Horo Tmna.
TeTpoabl. [1eHTo3bl. ['ekcoabl.

MoHocaxapuabl. [[eHeTn4yeckunin psg caxapos, anbao3bl Y KETO3bl, MEHTO3bl U FEKCO3bl, B3aUMHbIE Nepexobl Mexay
HUMU. Mepexobl MOHO3 OT BbICWNX K HA3WWUM 1 obpaTtHo. ObLime 1 cneungunyeckme CBOMCTBA anbho3 U KeTO3, NEHTO3
1 rekcos. OTkpbITble popmbl Puwepa v unknudeckue Konnu-TonneHca, nx rpagounyeckoe nsobpaxeHve no duiwepy u
Xeyopcy. OKcoumrknonbHasa TayToMepus caxapos 1 siBneHne MytapoTtaumn: oypaHosbl U NMpaHosbl. [MMNKO3WOHbINA
rMAPOKCUN N FNKO3MAHAS CBA3b; aHOMEPbl 1 aHOMEPHbI 3PAEKT. ArIMKOHbI. DNUMepb! 1 dNuMepusaLus.
YcTaHOBNEHUE CTPOEHUS 1 KOHAUrypauum MoHo3. OTaenbHble NPeacTaBuTENN MOHO3 - Ae30KcHMprnbo3a, prnboaa,
apabuHo3a, Kcunoaa, rniko3a, MaHHo3a, ranaktosa, pykTosa. Buapl 6poxeHus caxapos.

Ouncaxapuabl. Knaccudprkaums: HeBoccTaHaBnvBatowme (Tperanosa, caxaposa) U BoccTaHaBnMearwowme (ManbTosa,
uennobnosa, naktosa) 61o3bl. [JokasatenscTBo UX CTPOEHUS, TUMbI CBA3E MOHOCaxapuaHbIX ocTaTkoB. IHBepcus
caxapo3bl. Obwue n cneunugmyeckme ceolicTea 61oa.

AEKTPOHHBH
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|_|OﬂVlcaX3.pI/I,EI,bI. [MeHTO3aHbI (FeMI/ILI,eJ'IﬂIOﬂO3a), reKco3aHbl (KanMaﬂ, FMNKOreH, uenmonoaa), NX CTPOEHME N CBOWCTBA.
I'IyT|/| paunoHanbHOro NCnoJsib3o0BaHMSA nonncaxapmnaos. LlennionosHas NPOMBIWNEHHOCTb N XMMUA KNeTHaTKn.
MCKYCCTBGHHOG BOJIOKHO

Tema 29. AMMHOKUCIOTbI U 6enku

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

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

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

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

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

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

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

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

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

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

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

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

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

JlokanbHble HopMaTMBHbIE akTbl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta

6. POHA, OLLEHOUYHbIX CPEeACTB MO AUCUMUMNIMHE (MOAYNIO)

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

B ¢hoHIe OLEeHOYHBIX CPEACTB COAEPXUTCS Creayiolas HpopMaums:

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

- KPUTEPVM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (DOPMUPOBAHMS OLIEHKM MO AMCUMNAHE (MOAYNIO);

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

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

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

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

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

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

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

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

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

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

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

9. MeTognueckue ykasaHusl oisi 06y4aroLLLMXCS MO OCBOEHMUIO AUCLUM/IMHBI (MOAYNS)

YcrnewHoe 0CBOEHME AMCLWMNAVHBI NPeanonaraeT akTMBHOE, TBOPHECKOE y4acTue CTyAeHTa NyTEM NNaHOMEPHO(,
NMoBCceLHEBHOW PaboThbl.

O6wwne pekoMeHOaLUn

MN3yyeHune oucumnnuHbl cneayet HadMHaTh ¢ npopaboTky padoyeit nporpamMmbl, 0CO60e BHUMA-HUE, YASNAS LeNsm 1
3ajayam, CTPYKType 1 coepXaHuto Kypca.

PaboTta c KoHCnekToM nekuumit

MpocMoTpMTE KOHCMEKT Cpasy nocne 3aHATWIA, OTMETbTe Matepran KOHCNeKTa NeKUniA, KOTOpbI Bbi3biBaeT 3aTpyLHEHMS
Ans noHuMaHms. MNonbiTaiTechb HaMTV OTBETbI HA 3aTPYOHMW-TENbHbIE BONPOCHI, MCMONb3Yys PEKOMEHAyEMYO nuTepaTypy.
Ecnu camocTosTenbHO He yaanoch pas3obpatbcs B Matepuane, CopMynmpyinTe BONPOCh! 1 06patnutech 3a NOMOLLbH K
npenonaBa-Tento Ha KOHCYNbTaumm nnm 6nnxaniuen nekumn.

PerynﬂpHo oTBOONTE BpEMSA ON1A MOBTOPEHUA I'IpOI7I,EI,9HHOFO martepuana, npoesepssa CBOU 3HAHUA, YMEHUA N HABbIKKX NO
KOHTPOJIbHbIM BOMNPOCaM.

BbinonHeHne nabopaTopHbix paboT

Ha 3aHaTumn nonyyute y npenopasatens rpadovk BeiMoNHeHWs nabopatopHbix pa-6o1. O63aBenmTech BCEM HEOOXOANMBIM
METOONYECKNM 0BECTeUEHNEM.

Mepen nocelieHvemM nabopatopun n3yyHnTe TEOPUIO BONPOCa, NPeanonaraeMoro K MccieaoBa-Hu0, 03HakOMbTECh C
PYKOBOLCTBOM MO COOTBETCTBYIOWEN paboTe U NOArOTOBbTE NMPOTOKON NpoBeneHns paboThbl, B KOTOPLIV 3aHECUTE:

- HasBaHwe paboTol;

- 3aroToBKM TabnNuL, Ans 3anonHeHNs 3KCNepUMEHTaNbHLIMU JAHHBIMW HABM0 AEHWIA;

- YPaBHEHUS XUMWNYECKMX pPeakLMii NpeBpalleHnii, KOTopble ByaoyT OCYLECTBAEHbI MPY BLINOMHEHUN SKCMEPUMEHTA;

- pacyeTHble OopMybl.

OdhopMieHre 0TYETOB LOMXKHO NPOBOAUTLCS MOCNE OKOHYaHUst paboTbl B nabopaTtopuu.

Lns noaroToBKM K 3aWuTe oT4eTa cnemyet npoaHanvManpoBaTth aKCNepuMeHTalbHble pesdynbTa-bl, CONoCTaBUTb UX C
N3BECTHBLIMY TEOPETUYECKMMUN MONOXEHNSAMUN UK CNPABOYHBLIMU AaHHbLIMK, 0000WNTL pe3ynbTaTbl MCCNeaoBaHui B BULE
BbIBOOB N0 paboTe, MOAroTOBUTL OTBETHI HA BOMPOCHI, MPUBOAMMbIE B METOANYECKUX YKA3aHUSIX K BbIMOMHEHMIO
nabopaTopHbIx paboT

MeTonnyeckune ykasaHusi Mo opraHn3aLuy caMocTosiTeNibHoM paboTbl

Paboueli nporpammoii aucumnivHel 'OpraHmyeckas Xumms' NpelycMoTpeHa caMmocTosTenbHas paboTta CTyAeHTOB B
o6beme 200 yac. CamocTosiTenbHasi pabota NPoOBOAUTCS C LieNbio YrnyBneHns 3HaHuin No gucuUmnivHe u
npenycMartpvBaer:

- YTeHMe CTydeHTaMy PeKOMEeHA0BaHHOM NMTepaTtypbl Y YCBOEHE TEOPETUYECKOro Matepuana gucLUMninHbI;
- MOArOTOBKY K MPaKTMYECKUM 3aHATUAM, nabopatopHbiM paboTam 1 kypcosol paboTe;

- paboty ¢ IHTepHET-UCTOYHMKAMY;

- MOAroTOBKY K cAadye npakTuyeckmx paboT, BbiMOMHEHWUIO TECTOBLIX 3aAaHW U cade 3a4eToB U 9K3aMeHOB.

MnaHnpoBaHMe BPEMEHN HA CaMOCTOATENBHYO paboTy, HEOBXOAMMOr0 Ha M3YyYEHUE HACTOSWEN JMCLWMNNHBI, CTYAEHTaM
Nydlle BCEro OCYLECTBNSTL HA BECb CEMECTP, NPeLycMaT-prBasi Npy 3TOM PErynsipHOe NoBTOPEHNE NPONAEHHOIO
matepuana. Matepuan, 3aKOHCNEKTMPOBAHHbIA HA NEKLMSX, HEOBXOAMMO PErynsipHO LOMOHSATL CBEAEHNAMU 13
nnTepaTypHbIX MCTOYHIKOB, NPeacTaBeHHbIX B paboyei nporpamme amcumnnmHel 'OpraHudeckas xumms'. Mo kaxnon n3
TEM OS5 CAMOCTOSITENBHOMO U3Y4YeHWs!, MPUBEAEHHbBIX B paboyei NnporpaMMe AUCLMMNUHBI CNeLyeT cHavana npountathb
PEKOMEHOOBAHHYIO NUTEpaTypy ¥ Npu HEOBXOOUMOCTM COCTaBUTb KPATKMUIA KOHCMEKT OCHOBHbIX MONOXEHWA, TEPMUHOB,
CBELEHWI, TPeBYIOWMX 3anOM1HAHNS U SBNSIIOWMXCS OCHOBOMONAraowyMm B 3TOM TEME W ANs OCBOEHMWS NMOCNELYIOLMX
pasgenos kypca.

10. NMepeyeHb MHCGPOPMALMOHHBIX TEXHOJOTMM, UCMOJb3YEMbIX MPU OCYLLECTBNIEHUN 06pPa30BaTE/IbHONO
npouecca no gucuuniInHe (Moaynio), BKJOUYas nepedyeHb NporpaMMHOro obecneyeHus U MHGOOPMAaLMOHHBIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONb3YEeMbIX NMPU OCYLLECTBNEeHUN 06pa3oBaTebHOro npoLlecca no
AMcUMNAVHe (MoLynio), BKNoYas nepedeHb NporpaMMHOro obecrnedeHns N MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyei nporpaMMme AUCUMNNNHBI (MOOYNS).
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11. OnucaHue MarepuanbHO-TeXHMYecKon 6a3bl, He06X0AMMOW AN OCYLUEeCTBNeHusi o6pa3oBaTe/ibHOro
npouecca no gucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4eckoe obecneyeHre obpasoBaTenbHOro npoLecca no AucumnIvHe (Moaynio) BKtoYaeT B cebs
cnenyrolne KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITEeNbHOM PaboThl 0BYYaAIOWMNXCS, YKOMMIEKTOBAHHbIE CreLmnann3npoBaHHoi Mebesbio (CTonMbI 1
CTY/bS) ¥ OCHALEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BO3MOXHOCTbIO MOAK/MOUYEHUS K ceTn "VIHTepHeT" n obecriedeHnem
[OCTyNa B 3N1eKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBaTenbHyto cpely KDY,

YyebHble ayamMTopun ONns KOHTaKTHOW paboThl C MpenonaBatenem, yKOMNIeKTOBaHHbIE CNeLManM3npoBaHHo Mebenbio
(cTonbl 1 CTYNbS).

KoMmnbloTep 1 NpuHTEp 4N pacrneyatku pa3aaToyHbix MaTepranos.

MynbTMeguiiHas ayautopus.

KomnbioTepHsbI knacc.

12. Cpeﬂ,CTBa apgantauumumv npenopgasaHus ogucUMNNINHbI K I'IOTpeﬁHOCTilM 06y'-|a|ou.|.wxca UHBaNUOooOB U nuuy c
orpaHn4eHHbIMU BO3MOXHOCTSAMU 300pP0OBbSA

Mpwn HeobxonmMocTy B 0bpazoBaTenbHOM NPOLECCE NPUMEHSIOTCSA Cnepytowmne MeToAbl U TexHonorum, obneryaioume
BOCNPUATE MHGOPMALLMK 0BYYAOWUMIACA MHBANULAMW U NIMLAMU C OFPAHUYEHHbBIMU BO3MOXHOCTSMU 300POBbS:

- co3daHune TEKCTOBOW Bepcun nto60oro HETEKCTOBOrO KOHTEHTA /sl ero BO3MOXHOIro npeo6pasoBava B
anbTepHaTnBHbIE POPMBI, y,D,O6HbIe ONna pasnnyHbIX nonb3oBaTenen;

- CO3[aHWe KOHTEHTA, KOTOPbI MOXHO NPeACTaBUTb B Pa3nnyHbIX Buoax 6€3 noTepn AaHHbIX Unu CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwWwTabrypoBaHus TekcTa U n3obpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUst KOHTEHTOM C KnaBmaTypbl;

- co30aHne BO3MOXHOCTEN ansi 00y4atolmMXcs BOCNPUHUMATD OLHY U Ty Xe MHOPOPMAaLMIO U3 PasHbIX NCTOYHUKOB -
Hanpumep, Tak, 4Tobbl NMLA C HAPYWEHUSIMX CNyXa NosydYany MHGPOPMaLMIO BU3yanbHO, C HAPYLWEHUSIMU 3PEeHNs -
aynnanbHo;

- NPVYIMEHEHNe NPOrpaMMHbIX CPEACTB, obecneymBatoWmx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OMCLUMMIMHON, 3a CHET aNlbTEPHATUBHbIX CNOCOOO0B, B TOM YMC/e BUPTYasibHbIX nabopaTopuii U CUMYNSLIMOHHBIX
TEXHONOMNIA;

- NPVYMEHeHNe ONCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOTMIA ANs Nnepefadn MHGOPMaLUK, OpraHn3auun pasnmnyHbIx
POPM UHTEPAKTUBHOW KOHTaKTHOW paboThkl oby4atolerocs ¢ npenoaasartenem, B TOM Yucne Be6UHaApOB, KOTOpble MOryT
ObITb UCMONb30BaHbl sl NPOBEAEHNUS BUPTYaNbHbIX NTEKLMA C BO3MOXHOCTbIO B3aUMOIEACTBUS BCEX Y4AaCTHNKOB
IMCTaHUMOHHOIo 06y4yeHusl, NpoBeleHsl CEMUHAPOB, BbICTYMNNEHNS C AOKNaaamy 1 3aWuTbl BbINONHEHHbIX paboT,
NpPOoBeIeHNs TPEHVHIOB, OpraHM3aLmmn KONNeKTUBHOW paboThbl;

- PVIMEHEHNEe ONCTAaHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOIWIA O OpraHM3aummn GOOPM TEKYILETo 1 MPOMEXYTOYHOMO
KOHTPONS;

- yBENNYeHne NPOoOONXNUTENbHOCTY caa4ym oby4atolMMcst UHBANUOOM UK NINLOM C OrPaHNYeHHbIMU BO3MOXHOCTSMI
3[10p0Bbs DOPM NMPOMEXYTOYHON aTTECTALIMMN MO OTHOLWEHWIO K YCTaHOBNEHHOW NPOAONXUTENBHOCTY UX CAAYN:

- NPOLOMXMNTENbHOCTU caa4m 3a4éTa UM sK3aMeHa, MPOBOAMMOro B MMCbMEHHON chopMme, - He Bonee 4eM Ha 90 MUHYT;
- NPOOONXUTENBHOCTU MOArOTOBKM 06yYatolerocs K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAVUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatoLwerocs npu 3awmnte KypcoBoi paboThbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnamm dFOC BO 1 yuyebHbiM nnaHom no cneumanbHoctu: 04.05.01
"dyHpamMeHTanbHasa n npuknagHas xumus" 1 cneynanmsaumm "He npesycMOoTPeHo".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
651.6.16 OpraHnyeckas xummus

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: 2016

OcHoBHas nuTeparypa:

1. PeytoB, O.A. OpraHunyeckas xumusi. 1 4. [OnekTpoHHbIR pecypc] : yuebHuk / O.A. PeyTtos, A.J1. Kypu, K.M. ByTuH. ?
OnekTpoH. aaH. ? M. : 'NabopaTopus 3HaHwit' (paHee 'BUHOM. Jlabopatopus 3HaHwmit'), 2012. ? 568 c. ? Pexum
noctyna: http://e.lanbook.com/books/element.php?pl1_id=3152 ? 3arn. ¢ akpaHa.

2. PeyToB, O.A. OpraHunyeckas xumusi. 2 4. [9nekTpoHHbI pecypc] : yuebHuk / O.A. PeyTos, A.J1. Kypu, K.M. ByTuH. ?
OnekTpoH. aaH. ? M. : 'NabopaTopus 3HaHwit' (paHee 'BUHOM. Jlabopatopus 3HaHwmit'), 2012. ? 624 c. ? Pexum
noctyna: http://e.lanbook.com/books/element.php?pl1_id=3153 ? 3arn. ¢ akpaHa.

3. PeyToB, O.A. OpraHunyeckas xumns. 3 4. [9nekTpoHHbI pecypc] : yuebHuk / O.A. PeyTos, A.J1. Kypu, K.I. ByTuH. ?
OnekTpoH. aaH. ? M. : 'Nabopartopus 3HaHuiA' (paHee 'BUHOM. Nabopatopus 3HaHuid'), 2012. ? 546 ¢. ? Pexum
noctyna: http://e.lanbook.com/books/element.php?pl1_id=3154 ? 3arn. ¢ akpaHa.

4. PeytoB, O.A. OpraHnyeckas xumns. 4 4. [OnekTpoHHbliA pecypc] : yuebHuk / O.A. Peytos, A.J1. Kypu, K.M. ByTuH. ?
OnekTpoH. aaH. ? M. : 'NabopaTopus 3HaHwit' (paHee 'BUHOM. Jlabopatopus 3HaHwmit'), 2013. ? 728 c. ? Pexum
noctyna: http://e.lanbook.com/books/element.php?pl1_id=3155 ? 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.

Pexwum goctyna: http://e.lanbook.com/books/element.php?pl1_cid=258&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, M.B. OpraHunyeckas xvMusi: TePMUHbI 1 OCHOBHbIE peakuun [SNeKTPOHHBIN pecypc] : y4ebHoe nocobve. ?
OnekTpoH. aaH. ? M. : 'Nabopatopus 3HaHuiA' (paHee 'BUHOM. NMabopatopust 3HaHuiA'), 2013. ? 361 c. ? Pexum
noctyna: http://e.lanbook.com/books/element.php?pl1_id=4362 ? 3arn. ¢ akpaHa.

2.10posckas, M.A. OCHOBbI OpPraHM4ecKon xuMun [SNeKTPOHHBIN pecypc] : yd4ebHoe nocobue / M.A. KOposckas, A.B.
KypkuH. ? OnekTpoH. faH. ? M. : 'llabopatopus 3HaHuit' (paHee 'BUHOM. JlabopaTopus 3HaHwit'), 2012. ? 238 ¢. ?
Pexum pocrtyna: http://e.lanbook.com/books/element.php?pl1_id=3151 ? 3arn. ¢ akpaHa.
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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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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
651.6.16 OpraHnyeckas xummus

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 obpasosatenbHoi nporpamme: 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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