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[TporpaMMa BCTYNMHUTETHHOTO HCTIBITAHHS CPOPMUPOBAHA HA OCHOBE (hefepabHBIX
TOCY/IapCTBEHHBIX 00pPa30BaTENbHBIX CTAHAAPTOB BBHICIIETO OOpa3o0BaHUS IO

[nporpamMmam CIICHUAIIUTCTA UJIM MAaruCTpaTyphl.

1. Bompochl BCTYNUTEIBHOT0 UCTIBITAHUS

1. IIpenMeT opraHUYECKON XMMHUH U OCHOBHBIE ATallbl €€ pa3BUTUs. Teopus
ctpoenus A.M. byTiepoa. SIBieHne n30Mepuu 1 €ro Kiaccuukarus.

2. SBnenme wu3omMepur U ero kiaccupukauug. Bumbl CTpyKTypHOM
MU30MEPHH C IPUMEPAMU.

3. Buabl mpoCcTpaHCTBEHHOM U30Mepuu (cTepeonszomepusi). ['eomerpuueckas
¥ KOH(pOpMAIIMOHHAS U30MEPHUS.

4. Buasl npoctpaHcTBeHHON wu3omepun. KondopmarmonHass wuzomepus.
Kongpopmanmonsslii ananus.

5. Bunsl crepeousomepun. Kondurypanuonnas nuzomepusi. Konpurypanus
ACCUMETPUYECKOro (XHUpalabHOr0) LEHTpa. AHTUIOABI (PHAHTHOMEpPHI). Panemar.
D,L-HoMeHKIIaTYypA.

6. Kondurypanuronnass uzomepusi. AHTUTIONBI U Juactepeonzomepsl. D,L-
HOMEHKJIATypbl. XUMUYECKUN METOJI Pa3JeICHUs palleMara Ha aHTUIIOBI.

7. PoponawanpHas CTPyKTypa H  3aMECTHUTENM:  YIJIEBOJOPOIHBIE
paavkaiabl W XapakTepucThuueckue Trpynmnbl. Kraccudukanus opraHuyeckux
COCIMHEHHH M0 POJOHAYAIbHOW CTPYKTYPE M XapaKTEPUCTHUYECKUM TIpyIIam.
HomeHnknaTtypa opraHu4eckux COeIMHEHUM.

8. 3amecrturenbHas HomeHkiarypa MIOITAK.

9. PagukansHo-GyHKIIMOHaIbHAs HOMeHKIaTypa MIOITAK.

10. Xwumunueckass cBsi3b. HemossipHble, TOJNSPHBIE W HWOHHBIE CBSI3H.
WNHIyKIIMOHHBIH abdexr. Cmocobbl 00pa3oBaHHMs KOBAJCHTHOW  CBS3H.
['uOpuan3anus aTOMHBIX OpOUTATICH.

11. OcHOBHBIE TIOJOXKEHHS TEOPUU MOJCKYJISpHBIX opoutaneit (MO).

3aHATBIE, CBOOOMHBIC, CBA3bIBaroNIUe U HecBsa3bIBarompe MO. B3MO u HCMO.



12. Knaccudukarus OpraHMuecKuX PeakIuil Mo XapakTepy MpeBpaIieHUs:
peakiuu  npucoenuneHuss (A), 3amemenuss (S), osmumuHupoBanus (E),
W30MEPU3ALMHA U TIEPErpyNIUPOBOK, MEPULIUKITNUECKHUE (IIUKIONPUCOCAUHEHUS U
aneKTporukiIndeckue). [lpuBenure npumepsi.

13. Knaccudukamuss opraHMuecKuX peakiui Mo crnoco0y paspbiBa CBS3H
(romonuTHyeckue U rerepoiutuyeckue). CBoOO HOpaIMKabHble peakiuu (R) u
ux ocobeHHoctu. Monusie peareHTsl — Hykieodwmisl (Nu) u snexrpodmisr (E).
HNonnbie peakiuu — HykieopuiabHble (N) u anexktpodumibHbie (E) u ux
ocobenHoctr. O600MIIeHABIC OyKBEHHBIC 0003HaUeHHS peakiuii: Ag, Ag, An; Sr,
Sn, Se; Syl 1 Sp2.

14. TlonstTe 0 NPOMEXKYTOUYHBIX  YacTUIAX  (MHTEpMEIUATaXx):
CBOOOJIHBIC paJUKalbl, KaTUOHBI (KapOOKaTHOHBI), AHUOHBI (KapOAHUOHBI),
KapOeHbl. Y CTOMYMUBOCTh MPOMEKYTOUHBIX YACTHII.

15. Ankansl. M3omepusi. OCHOBHBIE METO/bI MOJMyUYCHHUS. XapaKTePUCTUKA
o-ceszed C-C m C-H m peakumm ¢ UX Yy4YacTHMEM: TaJOT€HUPOBAHUE,
CyIb()OHOXJIOPUPOBAHUE, HUTPOBAHHUE.

16. MexaHu3M 1[ENHOTO PagUKaIbHOTO 3aMEIICHUS B  aJKaHax.
CeNleKTUBHOCTh ~ PEAKIUil paJUKaIbHOTO 3aMelieHus. TepMonn3 U MOUpOJIu3
QJIKAHOB.

17. Howmenknarypa ankeHoB. CTpoeHHE MOJIEKYJ aJIKEHOB. sz_
['uOpugHOE cocTosiTHUE aToMa yriepoja, m-CBsi3b. DHeprus u qiuHa cBsa3u C=C.
CtpykTypHas u reomeTpuueckas (uc-u TpaHc-) uzomepus, E, Z-HomeHknaTypa.
MeToabl CUHTE3a aJIKCHOB.

18. Xumuueckue cBOWCTBa  aikeHOB. ['mapupoBanHue. Peakiuu
aeKTpodUiIbHOrO TIpucoeAuHeHnsT (Ag) MO JBOMHOM CBSI3U: BOJIbI, T'aJIOTE€HOB,
rajJjlor€HOBOJIOPOJIOB, TUIIOrajioreHuToB. OpueHtauus npucoenuuenus. IIpasuio
npucoeuHeHnss MapKOBHUKOBA H €r0 COBpPEMEHHAas TPAaKTOBKA, MEXaHU3M
peaKIuu IEKTPOOUIBHOTO MPUCOCTUHEHUS.

19. PagukanpHblE peakmuyu ajdKeHOB: mepokcuaHbii 3hdext Kapamra,

raJorcHMpOBaHHC AJIKCHOB B AJIJIMJIBHOC ITOJIOXKECHUC. PeaKHI/II/I



KapOOHUIMPOBAHUS AJIKEHOB: ruipoopMuTupoBaHue U
TUAPOKAPOOKCUITMPOBAHUE.

20. OxwucieHHEe alKEeHOB C COXPAaHEHHEM YIJIEPOAHOTO  CKEJeTa:
AMOKCUANPOBAHUE, TUAPOKCUINpoBaHUEe. OKUCIEHHE aJTKEHOB C Pa3pblBOM CBSI3U
C=C (mon newcTBUEM CWJIBHBIX OKHMCIWTEJEH): OKUCIUTEIBHOE paCIICIICHUE,
030HOJIN3.

21. TIlommmepwnsanmsa ankeHoB. [lomaTMe O mnomuMepax, O LENHOM
[IOJIMMEPU3ALMU AJKEHOB. PaJuKalbHBII W MOHHBIM  MEXaHW3M  LECIHOU
nomuMmepuzanuu.  Craguu  mpouecca  LENHOM — MOJMMEPU3AlNM, CTEICHb
MOJIMMEPU3ALUU.

22. Knaccudukanus, 1 HOMEHKIaTypa ankaaueHoB. ConpspKeHHbIEC TUEHBI.
Crocob6st  momyuyenust 1,3-Oyragmena (nuBuHMIA), 2-MeTui-1,3-OyTaauena
(u3ompena), 2-xynop-1,3-0Oyraarena (XJIopornpeHa).

23. Ilonatue o compsikeHUU U Aenokanu3anuu. CTpyKTypa COMPSHKEHHBIX
JIMEHOB B pamkax teopun MO.

24. XHUMHUECKHUE CBOMCTBAa  CONPSDKCHHBIX  JINEHOB. Peakiun
ANEKTPOGUIBHOTO MPUCOSTUHEHHS TaJOT€HOB, rajJoreHoBo0pooB. 1,2- u 1,4-
[Ipucoenuuenne, K COMPSOKEHHBIM JueHaM U (GaAKTOPhl, BIMSIONIUE Ha
COOTHOIIIEHHE  TMPOJIYKTOB, TMOHATHE O PE30HAHCHO-CTAOUIU3UPOBAHHOM
KapOKaTHOHE aJUTMIIBbHOTO TUMa. KuHetnueckuit 1 TepMOJMHAMUYECKUN KOHTPOJIb.
Peakuust 1ueHOBOTrO CUHTE3A.

25. llonuMmepwu3zanusi alkKaaueHoOB. PanukanbHas, HWOHHAA W HOHHO-
KOOpAWHAIMOHHAs nosmMmepu3anus. 1,2-, 1,4-ntuc- u 1,4-tpanc-noauMepusanus.
CuHrernueckne Kayuyykd. HarypanbHblii kaydyk. Bynkanuzanus kaydyka.
Pe3una.

26. Anxunbel.  CTpoeHHMe, HOMEHKJIATypa, OCHOBHBIE  CIOCOOBI
MOJIyYEHUS. XWMHUYCCKHE CBOMCTBA aJKUHOB. Peaknmm 3iIeKTpodHIBHOTO
MPUCOCINHEHHS: TaJOr€HUPOBAHUE, TUJPOTAIOTCHUpOBaHKUE. [ maparanus.

HyxneopunsHoe mnpucoenunenue. I[IpoMblliieHHbIE CHHTE3BI Ha  OCHOBE



aleTusIeHa (BUHUIIUPOBAHUE), MOJTyYEHHUE: XJIOPUCTOTO BUHWJIA,
AKpUJIOHUTPUIJIA, BUHUJIALIETATA U UX MTOJIUMEPHU3AIIUSL.

27. T'uppupoBanue. Ilonmumepuzanusa. Peakuuu 3aMelieHUs: MOJTYyYECHHE
aneTwieHnIoB. [lpucoennHeHne K KapOOHWIBHBIM COCIUHECHHSIM. Peakimm
JMMEPU3ALNN U IUKIOTPUMEPHU3ALINY allCTUIICHA.

28. Krnaccudukarus amMuUKIMYEeCKUX YrieBoaopoqoB. Homenkmarypa.
N3oMepus cTpyKTypHas, r€OMETpUYECKass U MPOCTPAHCTBECHHAsA. Y CTOMYMBOCTH
IUKIIOB (HampspkeHue). MeTo/bl MOTyUYeHus.

29. CBs3p MeXOy CTPOCHHMEM H  PEAKUHUOHHOM  CIIOCOOHOCTBIO
UKJIOAJIKAaHOB. ['WapupoBaHue Tpex-,  UYEThIpeX- U MSITUWICHHBIX IHUKJIOB,
OCOOCHHOCTh B TOBEJCHUM NIECTUUICHHBIX IHMKJIOB. ['HIaporajoreHupoBaHHUE
TPEXWICHHBIX IMKJIOB. [ ajoreHupoBaHuEe TpeX-, UEThIpeX-, IMSITH- U
HIECTUYJIEHHBIX [IUKIIOB.

30. Ctpoenue Mozekysibl OeH3ona. ApomatudHocTh. OrmpejeneHue.
[IpaBmwino Xrokkens. MI3oMepus U HOMEHKJIATypa OJHOSACPHBIX apOMaTHYECKUX
YTJIEBOJIOPOIOB. METO bl IOJTYyYEHUS.

31. Xwumuueckue  CBOWCTBA  apeHOB. Peakuum  OpUCOETUHEHUS:
THAPUPOBAHUE, TMPUCOSANMHEHHE XJiopa, o030HONMW3. Oxucienue OeH3o7a.
3amernieHre: peakiMu  HUTPOBaHUA, CyJ()OHUPOBAHUS, TaJOTEHUPOBAHUS,
ATKUJIMPOBAHUE  ajJkeHaMu MW cnuptamu;  peakuus  Dpugens-Kpadrcea:
ANKAJIMPOBAHUE TaJOr€HOAJKaHaMU M alWIMPOBAHUE XJIOPAHTUIIPUIAMU U
aHTUAPUIAMHU KapOOHOBBIX KUCTIOT.

32. MexaHu3M 3JIeKTpO(UIBLHOTO 3aMEILEHUS B apOMaTHYECKOM sifIpe. Tt- U
o-Kommiekcel. [IpaBuna 3amenieHus 1 OpUEHTAHTHI IEPBOTO U BTOPOTO POJIA.

33. [Momudenmnmeransl. Onpenenenue. CrnocoObl nonydeHus. OKUCICHHUE
nudeHnIIMeTaHa. Tpudennnmeranonsie KPaCHUTEIIH. MHorosiiepHbie
YIAEBOAOPOABl C KOHACHCHPOBAaHHbIMU sapamu. Hadramun, Xumudeckue
cBoiicTBa. OCOOEHHOCTHU DJIEKTPOPUIBLHOTO 3aMEIIeHUs B HaQTaIMHOBOM sijipe (-

u B-3amemenue). Oxucnenne. Bocctanosnenue.



34. IlaTuuneHHbIE TETEPOLUKIBI C OJHUM reTepoaToMoM (dypaH,
nuppoi, TuodeH). O0mue METOAbl MOMYyYEHUS U3 AIMKIMYECKUX COCIUHEHUH.
ApomaTH4HOCTh (ypaHa, nupposia U THOPEeHa U ee MPUUYMHBL. XUMHUYECKUE
cBoMcTBa. JleWicTBME KHCIOT W OCHOBAHMM, pEAKUUH IPUCOCAUHECHHUS
(rumpupoBanue). Peakuuu 3amelnieHusi: HUTPOBaHUS, CYJIb(OOHUPOBAHUS W
alMJIMPOBAHUS F€TEPOLIMKIIOB, UCIIOJIb3yEMbIE€ PEAreHTHI.

35. lllecTuuiieHHBbIE TETEPOLMKIBI C OJHUM TE€TEPOATOMOM (TIUPHUIUH).
Crpoenue, apomaruueckue cBoictBa. Ilupugun. CnocoObl  moydeHUs.
XYWMHYECKHE  CBOWMCTBA  MHUPUIMHA:  AJIEKTPOPHIBHOE M HYKICOPUIBHOE
3aMellIeHne B  MHUPUIUHOBOM  Kojble. KHCIOTHO-OCHOBHBIE  CBOMCTBA.
BoccranoBinenue. @U3H0OI0TUYECKN AKTUBHBIE BEIIECTBA: HUKOTUHOBAs KHUCIIOTA,
HUKOTUHAMHU/JI, KOPJIUAMHUH.

36. TaJOreHONpPOM3BOHBIE  YIIEBOIOPOAOB co cBsaspio  Csp —Hal.
MeTtonbl NOJIydeHHs. XapaKTEPUCTHKA CBA3U yIIepox — TaJlOreH.
HyxkneodunbHoe 3amenenue. MoHoMoekyisspHOe 3amenieHue. Mexanuszm Syl.
Oco0eHHOCTH MOHOMOJIEKYJIIPHOTO 3aMEUICHHsI: CTEPEOXUMHUSI PEaKIUH, BIUSHUE
CTpoeHusi cyOcTpaTa, BIMSIHHE cpeibl. buMonekynsapHoe 3amenieHue. MexaHusm
Sn2. OcobGeHHOCTH OMMOJIEKYJISIPHOTO  3aMEIIEHUsS: CTEPEOXHMMHUSI PEaKIluH,
BJIMSIHUE CTPOEHHUs cyOcTpara, BIUSHUE CpEibl, BIMSHHE YXOASIIEH TpyMIibl,
BIIUSIHUE HYKJIEO(puIa.

37. Peakuuu >JIUMUHHpPOBaHUS rajgoreHoBojopoaa E; um E,, MexaHu3Mbl
MOHO- U OuUMOJeKyIsipHOTO uMUHUpoBanus. [IpaBuno 3aiiuesa. Konkypenuus
3aMEILEeHUs U SJTMMUHUPOBAHMUS, POJIb TEMIIEPATYPHI.

38. TamoreHonpon3Bomnbie co cBa3bio Csp—Hal. Meroasl momydeHus.
OcoGennocts  cesisu  Csp~Hal. Xumudeckass HHEPTHOCTh BHHHIXJIOPHIA.
HyxneopunbHoe 3amMelieHre rajoreHa B apoMaTHUYecKoM snpe. MexaHu3Mbl
HYKJICOQUIBHOIO  3aMEIEeHUs  aToMa TajoreHa B  apuirajJoreHuAax:
«MPUCOEAMHEHUE-2JIMMUHUPOBAHUE» B AKTUBUPOBAHHBIX apWITajoreHuaax, a

TAKKC 4CPE3 CTAANIO I[CFI/II[pO6eH30J'Ia - «OJIMMHUHUPOBAHUC-TIPUCOCTHUHCHNUC.



39. Meramnooprannueckue coenuHeHus. Knaccudukaius, HOMEHKIATypa.
OOmast xapakTepHCTHKA. XapakKTep CBSA3M YIJIEPOJ-METall; 3aBUCUMOCTh
XapakTepa CBs3M OT MOJIOKEHHS MeTasuia B [lepuoanyeckoi cucreme.

40. bopopranuueckue coeauHenus. ['mnpun OGopa (OopaH), TpUANKWI- U
Tpuapuioopanbsl. Ddupar TpudTopuaa 60pa U UCIOJIB3OBAHUE €r0 B KayecTBE
KaTalau3aropa.

41. Maruuii opraHudeckue coeauHeHusd. PeaktuB ['pusbspa, wux
IIPUMEHEHUE B OPTAaHUYECKOM CHHTE3E.

42. ®dochopopraHuyeckue COCJIMHECHUA. [Tpumenenue
(dbochopopraHuyeCcKNX COEAMHEHUI B TOHKOM OPTaHUYECKOM CHUHTE3E.

43.  MonoruapokcurnpousBoanble.  Kiaccupukauus, HOMEHKIATypa,
n3oMepus. ['HIPOKCUTIPOU3BOIHBIE CO CBS3BIO C(spg)-OH. CnupTel: IEpBUYHBIE,
BTOPUYHBIC, TPETUYHBIC, AJUIMJIOBBIA M OEH3WIOBBIA. MeToIbl MOJyYEHUS.
T'unpokcunponssomnbie co C(sp’)-OH cBsa3plo. Manas ycTOHYMBOCTh TaKHX
COUPTOB M MPOTOTPONHOE mpeBpaileHue. Kero-eHonbHas Tayromepus. DeHol,
Kpe3osibl, HUTpo(deHosbl.  DuU3MYECKHe  CBOWCTBA, BOJOPOJHAS  CBS3b,
xapakrepuctuka csazet C-O u O-H B Monekynax cuupToB.

44. Xumnueckue cBoiicTBa. Peakuuu ¢ paspbiBoMm cBsi3u O-H: KucioTHo-
OCHOBHBIE€ CBOMCTBA, 3TepUPUKaLIUs, JeTUapaTalus, peakiiy ¢ rajJoreHajJKaHaMu.
[IpaBwio 3ainesa. Peaknnu 3amemenuss O-H-rpynnel: peakiuu ¢ rajgoreHugaMu
docdopa u cepsl, peakuus ¢ ragoreHoBogopoaaMu. OKucIeHHE.

45. Muoroaromuble cnupThl. Knaccudukamms, HomeHknaTypa. CrnocoOsbl
NoJIy4eHHusl. XMMUYECKHUE CBOMCTBA: 00Opa30oBaHUE COJIEH C JIETKUMH M TsDKEIIbIMU
MeTauiamMu, 00pazoBanue 3QUPOB C MUHEPATLHBIMU M KapOOHOBBIMH KHCJIOTaMHU,
JeruapaTtanus, OKuciaeHue. TpUHUTpAT TIMIEPUHA U JAUHUTPAT STUIICHTIIMKOJS,
CUHTE3 U TpuMeHeHue. JKUpbl 1 MbLIa.

46. TwppokcumponsBoasie co cesizbio C(sp?) — OH. OcoGoe CBOICTBO
BUHWIOBOrO cnupta. Denonsl. Kiaccudukanus, HOMEHKIATypa, H30MEpUS.
MeTtonpl moydeHusi. XMMUYECKHe CBOMCTBA. Peakiuu (heHOTBHOTO THAPOKCHIIA!

KHCJIOTHBIC CBOMCTBA (I)CHOJ'Ia, O-aJIKI/IJII/IPOBaHI/IC, O-aHI/IJII/IpOBaHI/IC,



BOCCTAHOBJICHHE, HYKJICOPMIbHOE 3amenieHune. Peakimuu 31eKpoduiIbHOTO
3aMeIIeHusT B~ apOMAaTHYECKOE  KOJbI0:  OpoMUpOBaHHE,  JCHCTBHUE
KOHILIEHTPUPOBAHHOM H  pa30aBICHHOM a30THOM KHUCIOTHI, CYyJIb(OHUpPOBaAHUE
denoma.

47. Anpperunpl U KeToHbl. Kinaccudukarusi, HOMEHKJIATypa, H30MEpHs.
MoHOKapOOHUIBLHBIE COCIUHEHUS. AJBJACTHABI M KETOHBI CO C(sp3) - CO)
CBs3p0. Meroapl TmonydeHUs. BuHWI- W (QEHWIYKCYCHBIE  alIbJICTHIbI.
Kap6ouuibHsie coemuaenns co C(sp?) — C(O) — CBA3bI0: aKPOIEHH, METAKPOJICHH,
KPOTOHOBBIE aJIbJICTHIBI, APCHKAPOATBICTHIbI: OCH30MHBIN U TOJYUIIOBBIC.

48. CtpoeHne M XapakTEpPUCTHKA KapOOHWUIBHOUN rpymmbl. MHIYKTHUBHBIHI
u  Me3oMepHbii 3ddexr. KapOonwnbhuble coeauHenuss kak C-H — kucinoTsl
Xumuueckue cBoiicTBa. Peakumy HYKI€OQWIBHOIO — NPHUCOECAUHEHUS IO
KapOOHWJIbHOW TpYyIINe: THAPUPOBAHUE, MPUCOCIUHEHUE CUHUIBHOM KHCIIOTHI
(mexanu3Mm), Oucynppura-Na, peaktuBa [punbspa, crnupra. Peakimonnas
CIIOCOOHOCTH AJTBJIETHI0B U KETOHOB B ATUX PEAKIIHSIX.

49. HykneodusnbHOe 3aMelIeHUE KHUCIOpOoJa KapOOHUIBHOW TPYIIIBI
(mpucoeaMHEHNWE —  OIMMHUHHUPOBAHHWE): B3aWUMOJCHCTBHE C  aMMHAKOM,
THAPOKCUTIAMUHOM, THUAPA3UHOM H  (PEeHWITHApA3uHOM.  DJeKTpoduibHOE
3aMEIleHNe KHUCIOpOoJa KapOOHUJILHOW TPYMIbl — PEakiys C MEHTaXJIOPHUIIOM
dbocdopa.

50. DnexTpoduibHOE MPUCOCIUHEHUE K O,-HeNpeaeaIbHbIM allbJIeTHIaM 1
ero ocoOeHHOCTH. KucCIOTHBIE CBOWCTBA: TOABM)KHOCTH BOJopoAa y O-
YTIEPOTHOTO aToMa M 00pa30BaHUE JICJIOKAIM30BAaHHOTO aHWOHA. KeTo-eHombHas
TayTOMEpHs KaK OJIUH U3 BUJOB MPOTOTPOIIHH.

51. OkwucieHnue anbIeru0B MU KayeCTBEHHbIE peakuuu. OKUCIECHUE
keToHOB. IIpaBmiio [lonoBa — Barnepa. KonaeHcanuu: anpa0iabHO-KPOTOHOBAS
KOHJIeHcalusi (Mexanu3Mm), konaeHcauusa Kisiizena, peakius [lepkuna. Peakuus
Kannwuiuapo.

52. Momnokap6oroBble kuciaotsl. Kucmorst co C(sp’) — COOH cBsi3bIo.

['omonoruueckuit psg. M3omepus. Metonbl nonydeHus. Bwiciime kapOOHOBBIS



KHUCJIOTHI: MAJIbMUTUHOBAs, CTEAPUHOBAsS, OJICMHOBASI, JIMHOJIEBAS] U JIMHOJICHOBASI.
Bunmi-, permnykcycubie kucnors. Homenkmarypa. Kucmotst co C(sp®) — COOH
CBSI3BIO: AKPWIJIOBAs, METAKPHUIIOBasi, KPOTOHOBBIC, apeHKapOOHOBLIE (OeH30iHas,
TonyusoBbie). HoMeHknatypa.

53. XuMHYECKHE CBOMCTBAa KapOOHOBBIX KHCIOT. KuCIOTHBIE CBOMCTBa:
JUCCOLHALNS, JEJIOKAaIU30BaHHOE CONPSIKEHHOE OCHOBAHHE, BIIMSTHUE
3amecTuTeNied Ha ero ycroWuumBocTh M Ha pKa kuciorel. Comu. CrtpoeHue
(memoxkanm3oBaHHbI  aHWOH). (OCHOBHBIE CBOWCTBA  KapOOHOBBIX KHCIOT.
[Iporonuzanus. Peakuuu co cnupramu (3TepuduUKanus), aMMUAKOM U aMUHAMU
npu HarpeBaHuu. CroxHble 3QUPBl U aMUIbl KapOOHOBBIX KUCIOT. CIIOXKHBIE
7¢GUpHl BBICIIUX KapOOHOBBIX KUCJIOT M TiulepuHa (KUpbl U macia). OMblIeHUE
YKUPOB U MIPOU3BOJICTBO MbLIIA.

54. Amunapl kapOoHOBBIX KUCITOT. N,N-mumermidpopmamua. Hukorunamug
(Butamun PP). Hutpunbel M uX CBOHCTBa: OMBUICHHE, BOCCTAHOBJICHUE.
AKpWIOHUTPWJI, €ro  IOJy4YE€HUEe, MOJUMEpPU3aAlNs U COMHOJMMEPHU3ALINS.
HyxneodunbHbie cBoMcTBa KapOOHOBBIX KUCIOT — peakiuu ¢ xjmopunamu P(I1D),
P(V) u S(V). TamoreHanruapuabl W aHTUAPUILI KapOOHOBBIX  KHUCJOT.
AnwnvpoBaHue. 3aBUCUMOCTh AKTUBHOCTH AUWJIMPYIOIIUX areHToB OT WX
CTPOEHHUS.

55. JIByXOoCHOBHBIE KapOOHOBbIE KuCIOTHI. IllaBeneBas, MajioHOBas,
SHTapHas, aTUIUHOBAs, MaJeuHOBas (Iuc-u3omep), pymaponas (TpaHC-U30MED) U
draneBbie kuciaoTel. HoMeHnknatypa. ManoHoBbil 3¢dup. Na-MaloHOBBIN 3dup.
JlenoKann30BaHHBIM AHUOH U €ro AJIKWIMpOoBaHWE. MCnonp30BaHUE QIKWI- U
JTUATTKUIMATOHOBBIX 3¢upoB B CUHTE3€ KapOOHOBBIX KHCJIOT.
[TonukoHIeHCAIUS AIUTTMHOBOM KUCIOTHI ¢ TeKCaMETUIICHIMaMUHOM.

56. JIByXOCHOBHBIE apoMaTH4YeCKHe KapOOHOBBIE KHUCIOTHL. [lomyueHue.
OcobenHocTr XUMUYECKUX CBOMCTB. [lonmnkonaeHcanus TepedraneBoi KUCIOTHI C
ATUJICHTJIMKOJIEM, MOAUMA(UPBI U TOJUAMHUIBI, HX IPAKTHUYECKOE 3HAYCHUE.

Huankungranarel. Penemnentsl, miactudukaTopsl.



57. ApomaTtnueckue CyJb(OHOBBIE KHCJIOTBI. [Tonyuenue.
CynbdhoHupoBanne, CyabQOHUPYIOIIUE  areHThl,  OOpPaTUMOCTh  pEaKINH
cynbonupoBanusi. DYHKIIMOHAIbHBIE MPOU3BOJHBIE CYIb()OHOBBIX KHUCIOT.
Peakuuy HyKJI€O(QUIBHOTO 3aMEIICHUs CYJIb(OHOBON TPyNIbL. DNEKTPOPUIBHOE
3aMellleHHE B ApUJIICYIb()OHOBBIX KHCIOTaX.

58.  Ompenenenue,  kinaccupukaius,  M30MEpHUs,  HOMEHKIATypa
HUTpocoeauHeHn. Metozsl nonydyeHusi. CtpoeHre HUTporpynnbl. MHyKTUBHBIN
U Me30MEpHbIH 3(PPekThl. XUMHUUECKHE CBOMCTBA: CBOMCTBA TMCEBIOKUCIOTHI,
ceoiictBa C-H kucnorel: peakuumu C KapOOHUJIBHBIMH  COEIMHEHHSIMH,
peakuuu C  A30THUCTOM  KHUCIOTOM. BoOCCTaHOBIIEHME  HHUTPOCOCIMHEHHU,
MEXaHU3M BOCCTAHOBIICHHSI B KHUCIOM M WIEJIOYHOM cpenax. AKTHUBUPYIOLIEE
BIIMSIHUE HUTPOTPYIINBI HA O- U M-3aMECTUTENIM B apoMaThdeckoM siipe. CBoiicTBa
apOMaTUYECKUX HUTPOTATOUITPOU3BOIHBIX U TPUHUTPOPEHOIA.

59. AmuHBI KaKk  TNPOU3BOJHBIE  YIJIEBOAOPOJOB W  aMMHaka.
Knaccndukamus: amuabl co C(sp®) — N cBsi3bro — ankanamuss 1 co C(sp?) — N
CBSI3bI0 — ApPEHAMUHBI; NIEPBUYHbBIC, BTOPUYHBIE U TPETUUYHBbIE aMUHBI. 30Mepus.
Howmenknartypa. MeToasl nosrydeHusl.

60. Xumuueckue cBoicTBa aMUHOB. OCHOBHBIE CBOWCTBA aMHHOB U
oOpazoBanue cosieil. KucioTHO-OCHOBHBIE CBOMCTBA. AMHUHBI KaK HYKJICO(HIIBI:
N-ankunupoBanue u  N-auuiaupoBaHHUE. ODJEKTPOPUILHOE 3aMEICHHE B
apOMaTUYECKUX aMUHaX: OpOMHUpOBaHUE B BOJIE, CYIh(HOHUPOBAHUE, HUTPOBAHUE.
Peakuuu mepBUYHBIX, BTOPUYHBIX U TPETUYHBIX aMUHOB C a30TUCTOM KHUCJIOTOH,
MEXaHHU3M peaKkIuu Aua3oTupoBanus. [loHsTre o AMaMuHaXx.

61. JlnazocoenmHeHus. 3aBUCUMOCTh HMX CTpoeHusi ot pH cpenbl: comnu
JIMa30HUS, JUA30THAPATHl U AMA30TaThl. BiusHue NPpUPOABI YTIEBOJIOPOIHOIO
paguKajia Ha yCTOMYMBOCTh AMA30KaTHOHA. Peakuus Aua30TUPOBAHUS: YCJIOBUS
M T[IOCTaAUMHAS CXE€Ma [MPOTEKaHHs. XHUMHUYECKHME CBOWCTBA: pEAKLUUU C
BBIJICJICHUEM a30Ta — 3aMEIICHUE JUA30TPYIINbl Ha JAPYrHe aTOMbI HWJIM TPYIIIbI

aToMoOB. Peakius 0e3 BBIJICJICHUS a30Ta — a30COoYeTaHUE. YCJIOBHS COUETAHMS C



dbeHomamu m  apeHaMuHaMd.  MexaHWU3M ~ codeTaHHWs.  AMHHO- U
TUAPOKCHA30COEAMHEHNA. A30KpacuTenu. ['enuanTul (METHIOPAHIK).

62. Howmenknarypa  TUIpPOKCHUKAPOOHOBBIX  KHUCHOT. CTpyKTypHas
n3omepus. Mertonpl nosydeHuus. XUMHYECKHME CBOMCTBA. Peakmuum 1o
THAPOKCUIIBHOM U KapOokcuibHOM  rpynmnam. [Ipespamenus 2-, 3- u 4-
THIPOKCUKApPOOHOBBIX ~ KUCJIOT TpU HarpeBaHuM. JIakTWapl W JIaKTOHBI.
CamuuumnoBas  kuciora. Acnupud. Canon. KoHpurypaunonHas wu3omepus
MOJIOYHOU u BUHHOW KHCJIOT. Kondurypanus ACUMMETPUYECKOTO
(xupanbHOro) ueHtpa. I[IpoexkunoHHble (QOpMyIbl. AHTUIOBI (3HAHTUOMEDHI).
D-rnmunepunoBsiii  anpaerua. D u L crepudeckue psiael. Panemar. Mesodopma.
Juacrepeomepsl. Pa3nenenne panemMaToB Ha aHTUIIOBI.

63. Krnaccudukamusi OKCOKapOOHOBBIX KHUCIOT. 2-OKCOKapOOHOBBIE
KHUCJIOTBI: TJIMOKCWJIOBas W MNHUPOBUHOrpagHas. 3-OKCOKapOOHOBBIE KHUCIIOTHI:
GopMuUI- U alETOYKCYCHbIE KHMCIOTHI M MX HeycToiuuBocTh. HoMeHknaTypa.
N3omepus. IlomydyeHue: OKHUCIECHHUE OTUJICHIIMKOJNS W MOJIOYHOM KHUCJIOTHI,
THJIPOJIN3 2eM-AUXJIOP3aMEIICHHBIX KapOOHOBBIX KHUCIOT, MUPOJIU3 BUHOIPATHON
KUCIIOTHL. [IupoBUHOrpagHas KUCIOTa, €€ y4acTHe B OMOXMMUYECKUX MPOLIECCAX.
AueroykcycHasi KHCIOTa. ALETOYKCHBIH 3(Up M €ro CUHTE3 CIO0XKHO3(pUpHOU
kouneHcanuen (Kumsitzen). Ilpororponust ametoykcycHoro sd¢upa. DakTopsl,
BIUSIOIIME  HA  KETO-€HOJbHOE  paBHOBecHE.  XUMHUYECKHE  CBOICTBa
alleTOykCycHoro s¢upa. Peakunn KeTOHHOM (OpPMBI:  BOCCTAHOBJICHUE,
MPUCOEANHEHNUE IMAaHOBOIOPO/Ia; €HOJIbHOU (popMbI: ¢ meHTaxyiopuaoM docdopa,
npucoeauHenue  Opoma. PearupoBaHue — €NOKAJM30BaHHOTO  AHMOHA €
anekpoduinaMu (ankuia- U anuiaragoreHuaaMu). [lepeHoc peakimoHHOToO IIEHTpa U
obpazoBanue C- u O- npou3BoaHbIX. KHCIOTHOE M KETOHHOE pacIieICHUEe aaKuI-
U TMAJIKAJIAIEeTOYKCYCHBIX A(UPOB.

64. Knaccuduxamus, u3zomepusi, HOMEHKIATypa, METOIbl MOJy4YECHHUS
aMUHOKapOOHOBBIX KUCIOT. D- 1 L- 0- amuHokuciaoTel. CTpoeHHE aMHUHOKHUCIIOT,
am(poTepHBIA XapakTep, nBa Tuma cojieid. OTHOIIEHWE K HarpeBaHuio 2- 3- u 4-

AMHHOKHCIJIOT. He3amenieHnnbie AMHUHOKHUCJIOTEI. Ponb AMHWHOKHUCJIOT B



KHU3HECATEIIbHOCTH JKUBBIX opranu3MoB. benku. Knaccudukanus. Ilentunnas
cBs3b. [lonmunenTtuasl. [lepBuynasi, BTopuyHas ¥ TPETHUHAS CTPYKTYPBI OCJIKOB.

65. Knaccudukanus yrieBoaoB: MpocTbie (MOHOCAXapuabl, MOHO3bI) U
CIIOXHBIE (Aucaxapuabl WM OWo3bl, monucaxapuasl). MoHo3bl. CTpoeHue:
HEpa3BETBJICHHAS YIJIepOAHAas 1eMb, HAJTUYME TUIPOKCHIBHBIX U KapOOHWIIbHOMN
rpyni. AJbA03bl U KeTO3bl. ['ekco3bl: Tioko3a u ¢pykros3a. [leHtossl: puboza u
nezokcupubo3a.  Okco- (amukianueckas) W MoOJyaleraiabHas  (OPMBL
Koudurypanronnas uzomepus. o- 1 - @opMbl MOHO3.

66. IlepcnektuBHbie GopMylbl Xeyopca MOHOCaxapuaoB. SBieHHe
MyTapoTalldd B BOJHBIX PacTBOpPaX MOHOCOXapHJIOB. XUMHYECKHE CBOMCTBA:
BOCCTAaHOBJICHUE, OKHUCIICHHE, PEAKIIMA C LIMAHOBOJOPOAOM, T'HAPOKCHIAMUHOM,
apWIrHAPa3suHOM, METUJIMPOBAHHUE, alleTHJIMpOBaHUE. bpojkeHHEe U ero 3HaYeHue.
®depMmeHThl — OMOKaTanu3aTopsl. 3umaza. DOTOCHHTES.

67. Hucaxapunpl. IloHsiTHE O BOCCTaHABIMBAIOUIMX (MOHOTIMKO3UAHAS
CBSI3b) " HEBOCCTAHAIMBAIOMINX (JAUTIUKO3UHAS CBSA3b) JUcCaxapujax.
MarnbTro3a, memoomo3a u caxaposa.

68. Tlomucaxapuaesl. Kpaxman wu knerdarka (ueiwtonosza). CrpoeHue
MOHOCaXapuAHOro (pparMeHTa B MPUPOAHBIX MojuMepax. YacTUyHBIA U
NOJIHBIA TruAposn3. 3HaueHue Kpaxmana. CioxHbie 3(Upbl KIETYaTKU: HUTPATHI,
aleTaThl, KCAHTOT€HATHI. ALIETATHBIA U BUCKO3HBIN IIIEJIK.

69.  HyxneuHoBble  KHCHOTBl.  Hykmeo3uapl M HYKICOTHIBL.
[Momunykneotuasl. JIHK n PHK, npoaykTel ux rujposmsa: Ie30KCHpuO03a WK
pubo3a, pocdopHas KUCIOTA, OPraHUUECKNE OCHOBAHMSI.

70.  CTtpoeHMe  HYKJIEHMHOBBIX  KHCJIOT: JIBOWHAas  COUpalb U3
noJIMHYyKJIeoTHAHbIX 1enodek JIHK, oaHOTsKeBas MNOJMHYKICOTHUIIHASA LIEThb

PHK. Ponb HYKJIEMHOBBIX KHCJIOT B OMOJOTHYECKHX Mpoleccax.

2. YueOHO-MeToAM4YecKOe U MH(OPMAIMOHHOE 00ecriedeHue
2.1. Jlutepatypa

a) OCHOBHAs JIUTEpaTypa:



1. ITerpoB, A.A., banesH, X.B., Tpomenko, A.T. Opranndeckas xumus /
A.A. Tlerpos, X.B. banpsn, A.T. Tpomenko // YueOHUK 1 BYy30B. 5-¢ W3.,
nepepad. u jnorm. — CII6.: «MBan demoposy, 2002. — 624 c.

2. TpaBenb, B.®. Opranuueckas xumus : yueOHOE MocoOue i By30B : B 3
T. T. 1 [DnekTpoHHbI pecypc]: yueb. mocobue — DiIeKTpoH. AaH. — Mockaa:
MN3natensctBo «Jlaboparopus 3Hanuit», 2020. — 401 c¢. — Pexum npocryna:
https://e.lanbook.com/book/151522.

3. TpaBenb, B.®D. Opranudeckast Xxumusi: yaueOHOE TOCOOUE Ji BY30B: B 3 4.
T. 2 [DnextpoHHbIll pecypc]: yueO. mocoOue — DIEKTpoH. NaH. — MockBa:
WznatensctBo «Jlabopatopusi 3Hanwmit», 2020. — 550 c. — Pexum pocryma:
https://e.lanbook.com/book/151523.

4. TpaBenb, B.®. Oprannyeckas XuMusi: yueOHOE ocoOue A1 By30B: B 3 T.
T. 3 [DnexkTpoHHBIN pecypc]: yueb. mocobue — IIeKTpoH. ngaH. — Mockaa:
N3narensctBo «Jlabopatopus 3nanmity, 2020. — 391 c. — Pexum pgocryma:
https://e.lanbook.com/book/151524.

5. PeyroB, O.A. Opranudeckass xumusi. B 4 4. Yacte 1 [DneKTpOHHBIM
pecypc]: yue6. / O.A. Peyros, A.JI. Kypu, K.II. Byrun. — DnexktpoH. gaH. —
MockBa: MzpatenbctBo «JlaGoparopust 3Hanui», 2017. — 570 c. — Pexum
noctyma: https://e.lanbook.com/book/94167.

6. PeyroB, O.A. Oprannueckass xumusa. B 4 4. Yacte 2 [DneKTpOHHBII
pecypc]: yue6. / O.A. PeyroB, A.JI. Kypn, K.II. Bytun. — DnekTpoH. maH. —
MockBa: WMzpatensctBo «Jlabopatopust 3Hanmit», 2017. — 626 c¢. — Pexum
noctymna: https://e.Jlanbook.com/book/94168.

7. PeyroB, O.A. Oprannueckass xumusi. B 4 4. Yacte 3 [DneKTpoHHBII
pecypc]: yued. / O.A. PeyroB, A.JI. Kypu, K.II. Byrun. — DnekTpoH. naH. —
MockBa: MsparenbctBo «JlaGoparopust 3Hanmitny, 2017. — 547 c. — Pexum
nocrtymna: https://e.lanbook.com/book/94166.

8. PeyrtoB, O.A. Oprannueckas xumusi. B 4 4. Hacte 4 [DIeKTpOHHBIN

pecypc]: yue6. / O.A. PeyroB, A.JL. Kypu, K.II. Byrun. — Dnektpon. gaH. —



MockBa: MspatenbctBo «JlaGoparopust 3Hanui», 2016. — 729 c. — Pexum
nocryma: https://e.lanbook.com/book/84139.

0) JoTOTHUTEIbHAS JIUTEepaTypa:

1. TlonmudyHKIMOHATBHBIE TPOU3BOJHBIE OPraHUYECKUX COCIUHEHUM:
yaebHoe rocooue / E.A. Kpacunsuukona, E.JI. I'apunoBa, H.W. [llaranosa, A.A.
HaymoBa; denep. areHTcTBO 10 00pazoBanuto, Kazan.roc.rexHosn. yH-T. — Kazaus:
KI'TY, 2010 - 168 c.

2. Cunsmun, O.I'. Oprannyeckas xumusi: yued. mocoOue sl CTy. BY30B,
oOyu. mo Hamp. «Xum. texHosnorusn» / O.I'. Cunsammn, IL.A. T'ypeBuu, E.JL
['aBpunosa. — M.: K/IY: YHuBepcurer. kH., 2016. — 298 c.

3. Camywmnos, f.J1. PeaknimoHHas cmocoOHOCTh OPraHUYECKUX COCTUHCHMI:
VYue6. nmocodue / A.J1. Camymunos, E.H. Uepesona // Kazaus, 'OY BIIO «Ka3as.

roc. TEXHOJI. YH-T», 2010. — 418 c.

2.2. TIporpammHoe o0ecnieuenne u UHTepHeT-pecypcChl

B kadecTBe »5JIEKTPOHHBIX HMCTOYHHUKOB MHQPOPMALUU PEKOMEHIYETCS
UCIIONIb30BATh CIEAYIOINE NCTOYHUKU:

1. Omnextponnwii karajor YHHWI[ KHUTY: Pexum nocrymna:
http://ruslan.kstu.ru/

2. OBC «Jlanby»: Pexxum nocrtymna: https://e.lanbook.com

3. O6pa3zoBarenpHas wiardopma «FOpaiit: Pexxum noctyma: https://urait.ru/

4. 9BC «Znanium.comy: Pexxum nocrtyna: http://znanium.com/

5. ObC VuuBepcurerckas OubnumoTeka oHjaiH: Pexum poctymna:
http://biblioclub.ru/

6. ObC [PRbooks: Pexxum goctyma: http://www.iprbookshop.ru/

7. 9bC BOOK .ru: Pexxum noctyma: https://www.book.ru/

8. Hayunas snextponnas oubnuoteka: Pexxum moctyma: https://elibrary.ru/

9. http://cyberleninka.ru/about - Hayuynas OuOmMOTEKa OTKPBITOTO
nocryma «KubepJlennnka». http://w\\w.scintific.narod.ru/index.ntm - Karamor

HAYYHBIX pPECYpPCOB. B nmanHom pa3zzmene coOpaHbl  CCBUIKM — Ha



CIICLIMAJIM3UPOBAHHBIE HAYYHBIC MOUCKOBBIE CHCTEMBI, SJICKTPOHHBIC ApPXUBBHI,
CpPEACTBA ITOMCKA CTATEN U CCHUIOK.

Kpurtepuu oneHku

Ornenka 3HaHWW TPOBOAUWTCS B (popMe yCTHOTO/MMMCHMEHHOTO OTBETa Ha
BOMPOCHl  AK3aMEHAIMOHHOW KOMHUCCUHU. YPOBEHb 3HAHMH IOCTYIAIOLIETO
OLIEHMBAETCS DK3aMEHAIIMOHHOM KOMUCCHEN MO CTOOAJIBHOM CUCTEME.

MuHuManpHOE  KOJMYECTBO  OaljioB, MOATBEP:KAAIONIEE  YCICIIHOE
MPOXO0XKJAEHUE BCTYIUTEIBHOTO UCITBITAHUS — «60».

buner BCTynuTENBHOTO WCHOBITAHWS BKIKOYAET JABa Bompoca. Kaxnaplidi u3

BOIIPOCOB OmieTa olieHuBaercs 6amnamu ot 0 10 50 B COOTBETCTBUU € TaOIUIICH.

Kpurepun bambl
OtBeT MOJIHBIM, JIOTUYHBIM, KOHKPETHBIH, 50-41
IPOJICMOHCTPUPOBAHBI ITOJTHBIC 3HAHUS

OTBeT IOJIHBINA, ¢ HE3HAUYMTEIHLHBIMHM 3aMCUAHHSAMU H 40-31
OIINOKaMU

OTBET HEMOJHBIN, CYIIECTBEHHbIC 3aMECUaHUs1, HAIUUNE 30-21
OIIHMOOK M HEKOTOPBIX MPOOEJIOB B 3HAHMSIX

Henonublii oTBET, HanuuMe OWIMOOK M TPOOEIOB B 20-11
3HAHHIX

OTBeT Ha TOCTaBICHHBIA BOMPOC HE JaH WU 10-0
HECOIepKaTEeICH




