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1. O6mue noJioxkeHus

Ilporpamma mpepHasHaveHa Ui JIMIL, IOCTYNAIOIMX B acmupaHTypy @esepanbHOro
FOCYNIapCTBEHHOTO  OIOJKETHOro yupexaenns Haykn Mucruryr xumum um. A.E. ®asopckoro
Cubupckoro ornenenns Poccumiickoif akagemun Hayk (manee — UpUX CO PAH) no nHayuHbIM
cnenuanbHocTsM: Opranudeckas Xumus; Pusuyeckas XUMUs; BBICOKOMOJIEKYIIPHBIE COEIUHEHHUSE;
XuMUs 5IEMEHTOOPTAHNYECKHX COEMAMHEHHIT U [T03BOIACT OLEHHTD MOrOTOBICHHOCT HOCTYMAIOIIUX
K OCBOCHHIO IIPOTPaMM aCIIHPaHTYPBIL.

[IporpaMma BCTYNHTENBHBIX —HCHBITAHHMA COCTABICHA HA OCHOBaHHH —(DelepanbHbIX
FOCYTapCTBEHHBIX  00pa3oBaTebHBIX ~CTAHIApPTOB  BBICIIEr0 OOpa30OBaHMS 1O  IPOrpaMMaM
crenanirera mo cnenuanbHocTH 04.05.01 @DynjgameHtanbHas W NPHKIaHAs XAMMS ¥ (WIH)
[IporpaMMaM MarucTparypsl 110 HanpasieHHIo noarotrosku 04.04.01 Xumus.

Opranusanys ¥ MpOBEJICHHE BCTYIHUTENbHBIX UCHIBITAHMI OCYIECTBISETCS B COOTBETCTBHHM C
[IpaBuiavu nprema, yTBEp)KICHHBIMH MPHKa30M aupektopa UpUX CO PAH, jeificTByroumMu Ha
TEKYIIUI rOJ MOCTYILICHHS.

IIporpamMma BCTYNHTENBHBIX HCIBITAHHH OMIEKAT EXKETOMHOMY OOHOBICHHIO C YYeTOM
M3MEHEHMH HOPMATUBHO-NPaBOBOM 6a3el P® B obmactu Beicumiero oOpa3oBaHHS M JIOKAIBHBIX
HOPMATUBHBIX JIOKYMEHTOB, pErJaMEHTHPYIOWUX mpoueaypy mpuema B HMpHUX CO PAH. Ilpu
OTCYTCTBHH OOHOBJICHHH B JIHCTE H3MEHECHHUIT ICIaeTCs COOTBETCTBYIOMIAS TIOMETKA.

Ilporpamma BeTynuTenbHBIX MCHBITaHHH MyOiMKyeTcs Ha oduuuatbHoM caiite UpUX CO
PAH He nosmaee natel, ykasammoif B [lpaBuiax mnpuema, JeHCTBYIONMX Ha TeKyIHi TOX
HOCTYILICHHS.

BeTynuTensHbIe HCIIBITAHKS IPOBOSTCS HA PYCCKOM SI3BIKE.

BerynurenbHble HCMBITAHUS TPOBOASTCS B YCTHOM (OpMe, MHOCTPAHHBIN S3bIK B COUETAHHH
YCTHOH u nmchbMeHHbIX (opM. Takke BCTYyNHTENbHbIE HCHBITAHHS MOTYT MPOBOIAUTHCS B
JUCTaHIHOHHOK opme. B TakoMm ciyyae 1o BCeM NpelMeTaM pa3pabaThiBAIOTCS TECThl B PaMKax
JaHHOH pOorpaMmel,

2. BerynurelibHble HCHOBITAHHS 110 HCTOPUH U QHIIOCO(HH HAYKH
2.1. Bonpoce! /151 BCTYNHTEILHOTO HenbITaHus 1o UcTopnu n bunocodpuu nHaykn

OK3aMeH claeTcs 1o Guieram, B KaXIOM H3 KOTOPBIX COAEPKHTCS TpU Bompoca. IlepedeHs
BOIIPOCOB IIPE/ICTaBJICH HUKE.

1. OcHOBHBIE NOHATHSA aHTHYHOH Puocopun. KocMoneHTpusM.
2. Nocokpartuueckast Gpuocodus.

3. Coxpar, [Tnaton Apucrores.

4. OcobeHHOCTH CpeHEBEKOBOI (Pumocoduu.

5. @unocodus snoxu Bozpoxenus,

6. Hemenxas xiaccudeckast Gpuiocodus.



7. Upparmonanuctuueckas gunocopus XIX B..

8. Mapkcucrckas ¢puiocodpus.

9. DK3UCTEHIMATIN3M.

10. IlparmaTusm.

11. [lo3utuBu3Mm, Heono3uTuBu3M. IlocTno3uTuBU3M.

12. denomenomnorus.

13. CTpyKTypasin3Mm.

14. ®dunocodust nocTMOAEpHU3MA.

15. Pycckas penurnosHnas ¢pumocodus.

16. ®unocodusi B COBETCKO# M mocTcoBeTcKor Poccum.

17. DBoro1ys MpeACTaBICHUN O OBITUH.

18. Bemp, cBoiicTBo. OTHOIIIEHHUE.

19. JIBwxenue kak aTpuOyT OBITHSL.

20. [Inanextuka ObiTUs. [IpuHIIUT pa3BUTHSL.

21. JIBukeHue, MpoCTPaHCTBO, BPEMsI — SBOJIIOLUS MPECTABICHUH.
22. IIpobnema co3nanus B GuiIocopuu.

23. Crpykrypa 3HaHus. YyBCTBEHHOE U palllOHAIbHOE IT03HAHUE.
24. Cnenuguyeckue 4epTbl HAYYHOT'O TO3HAHUSI.

25. CtpoeHue 1 TMHAMUKa HayYHOTO 3HAHMSL.

26. ®unocodus U pa3BUTHE HAYKH.

27. Jloruka, METO/I0JIOTHSI U METO/Ibl HAYYHOT'O 3HAHUSI.

28. Ilpoucxoxnenue yenoeka. COOTHOILIEHHE OMOIOTUYECKOTO U COILIMATILHOTO.
29. UnnuBuA, MHIUBUTYAIBHOCTD, TUYHOCTb.

30. Counym 1 0011IECTBO.

31. Uctopus u ¢punocopust HCTOPUH.

32. Cdeps! GyHKIMOHUPOBAHUS OOIECTBA KAK CUCTEMBI.

33. Hayka kak Teopernyeckas cepa Ku3HeAeSITeIbHOCTH JIIOJIEH.
34. LleHHOCTH U MX POJIb B )KU3HU OOILECTBA.

35. Teopun nocTuHAyCTpHATIN3Ma U HHGOPMALMOHU3MA.

36. [lonarue kynabTypbl. Ee cyliHOCTh 1 OCHOBHBIE (DYHKIIMH.

37. KynbpTypa u IIUBUIIU3AIIHSL.

38. KyneTypa u npupoaa.

39. TloHsiTHE UCTUHBI U €€ (POPMBI.

40. MynpTuKyabTYpaiau3M. KynbTypa B yCIOBHSX TTI00aTM3aIUH.
41. Ilondarue, npupoja v GyHKINN UACOTOTHH.

42. TIpaBoBoe co3HaHMe U puiocodus mpasa.

43. Penurus u ¢puiocodust penuruu.

44. Penurno3Has Bepa U palliOHAIBHOCTD.

45. IIpeamet u mpobsiems! Gpumocodum.

46. Yenoek Kak TBOpEL KyJIbTYPHI.

47. MupoBO33peHYECKHE U METO0JIornYeckue GyHKIuu punocopuu.
48. JInuHOCTh B OMCKE CMBIcia ®HU3HU. CMepTh U OeccMepTHe YeTIOBEeKa.

2.2. Kputepuu oneHMBaHMsA

5 - «Orauuno» Munumym 3 Bompoca Omnera (M3 3) UMEIOT monHble OTBeTHl. ConepikaHue
OTBETOB CBHJIETEIBCTBYET 00 OTJIMYHBIX 3HAHUSX TOCTYMAIOMIETO W O €r0 YMEHHU KPUTHUYECKH
OLIEHUBATh JIOOYI0 HWHGpOpMAIMIO, BHE 3aBUCUMOCTH OT HMCTOYHHKA, (OPMHUPOBATH U
apryMEHTHPOBAHO OTCTAaWBaTh COOCTBEHHYIO MO3UIIMIO TI0 PA3IMYHBIM MpodieMaM drtocodpumn.

4 - «Xopomo» Munumym 2 Bompoca Omiera (u3 3) UMEIOT moiHble oTBeThl. CopepikaHue
OTBETOB CBHJIETENBCTBYET O XOPOILIMX 3HAHUAX IIOCTYNAIOUIET0 W O €ro yMEHUH KPUTHUECKU
OLIEHUBATh JIOOYI0 HWHGpOpMAIMIO, BHE 3aBUCUMOCTH OT HCTOYHHKA, (OPMHPOBATH U
apryMEHTHPOBAHO OTCTAWBATh COOCTBEHHYIO MO3UIIMIO TI0 PA3IMYHBIM MpooiemMam ¢unocodpun



3 - «YnoBJjieTBOpUTEIbHO» MunuMyM 1 Bonpoc Oumeta (13 3) uMeeT MOTHBIA W TPaBUIHHBINA
OTBET, 2 BONpOCAa pacKpbITBl HE MoJHOCThIO. ColepkaHue OTBETOB CBUIETEIBCTBYET O
HE/IOCTaTOYHBIX, HO YJOBJICTBOPUTEIILHBIX 3HAHHSX MMOCTYIAIOMIETO M O €ro OrpaHUYCHHOM YMCHHH
KPUTHYECKH OIICHWBATh JIOOYI0 HMH(OpMaIuio, BHE 3aBHCHUMOCTH OT HMCTOYHHKA, (HOPMUPOBATH U
apryMEHTHPOBAaHO OTCTAMBATh COOCTBEHHYIO MO3UIIHIO 110 Pa3IMYHbIM mpodiiemam dunocoduu.

2 - «<HeynoBJieTBopuTe/ibHO» Tpu Borpoca Ouiera (U3 Tpex) He uMeroT oTBeta. Conepikanue
OTBETOB CBHJIETEIHCTBYET OO0 OTCYTCTBHM 3HAHUU IMOCTYMAIOUIETO M O €r0 HEYMEHHH KPUTHYECKU
OLIEHUBATh JIOOYl0 HWH(pOpMAIMIO, BHE 3aBUCUMOCTH OT HCTOYHHKA, (OPMHPOBATH U
apryMEHTHPOBAaHO OTCTAMBATh COOCTBEHHYIO MO3UIIHIO 110 Pa3IMYHbIM mpodiiemam duiocoduu.

2.3. PexoMenayemasi iuTeparypa
OcHoBHasl IMTEpaTypa

1. ®unocodus [Tekcr]: yueOnuk ms By3oB / Ilox obmeit penakuumeit B.B. Muponosa. — M.: 000
"Hayuno-uznarensckuit nearp MHOPA-M", 2011. — 928 c.

2. Owiocopus Hayku [Tekcr]: y4eOHMK st CTYACHTOB BBICIIMX Y4YeOHBIX 3aBeleHUN /
B.O. T'onybOunues, A.A. [lannes, B.C. Jlro6uenko. — Poctos-nHa-Jlony: @enukc, 2008. — 541 c.

JlonoIHUTeIbHAS JUTepaTypa

1. T'youn, B.JI. ®unocodus [Tekct|: snemeHTapHBI Kypc: ydeOHOe mocoOue mans By30B /
B.J. I'youn. - Mocksa: I'apnapuku, 2001. — 332 c.

2. Ucropus wmupoBoil ¢unocodpun [Tekct]: ydeOHOoe mocobOue s By3oB / AWM. Anemwus,
K.B. bannyposckuii, B.JI. I'youn [u ap.]; nox pea. B. 1. I'youna, T. FO. Cunopunoii. — M.: ACT:
Actpens: Xpanutens, 2008. — 496 c.

3. Hosas ¢wunocodckas suimknoneaus [Texcr] / Hayuno-pemakumonnsiii coer: B.C. CrémnuH,
A.A. T'yceitnos, I'1O. Cemurun, A.I1. Orypros. — M.: Meicis, 2010. — 2-e u31., UCTIP. U JIOTON. —
T. 1-4. - 2816 c.

3. BerynuresbHbIe HCTIBITAHUS 10 HHOCTPAHHOMY SI3BIKY

3.1. IK3aMeHAIHOHHDbIE TpCﬁOBaHI/IH JIS MOATOTOBKHU K BCTYIIUTEJIbHBIM OK3aME€HaM B
ACIIMPAHTYPY IO HHOCTPAHHOMY AA3BLIKY

1. TlucebMeHHBIH TEpeBOJ] TEKCTa MO CIENUAIBHOCTH: CO CJIOBapeM, BpeMsl MoAroToBku — 60
MUHYT, 00beM TekcTa — 2000 meuaTHBIX 3HAKOB;

2. UYreHmwe BCIyX W YCTHBIH MEPEBOJ HAYYHOTO TEKCTA: CO CIIOBApEM, BpeMs MOATOTOBKU — 15
MUHYT, 00beM TekcTa — 1000 medaTHIX 3HAKOB;

3. becena Ha mHOCTpaHHOM si3bIKe (OBITOBas TeMaTwka; Ouorpadus, oOpa3oBaHWE W y4acTHE B
COLIMAJIbHOW KHM3HU MOCTYMAIONIEr0 B acCMHUPAHTYpPy; MpeaMeT OyAyllero HCCIeAOBaHUS — B
o0IuX gepTax).

Ha »k3ameH HE0OXOQMMO MPUHECTH C COOOM IuTeparypy Mo crnenuanbHocTh okono 100
CTpaHUIl, W3/JaHHYI0 B CTpaHaX H3y4aeMoOro s3blKa, W3 KOTOpOHl OyneT moAoOpaH TeKCT s
MMCBMEHHOTO TiepeBoja (MEpBBIA BOMPOC IK3aMEHAa). DTO MOTYT OBITh KHUTH, )KYPHAIBI, CTAaTbU U3
NHuTtepHera, 00s3aTENBHO ¢ UCXOTHBIMU OMOIHOTpahUUECKIMU JTAHHBIMH.

3.2. Kputepuu oueHKu

“5” — «orau4yHo». OTBET TMONHBIA, MOCTPOCHHBIH B COOTBETCTBHH C OP(OIMUYECKUMH,
JICKCUKO-TPAMMAaTUUICCKUMU U CTUIIMCTUYCCKUMHU HOpMaMU aHrImickoro s3pika. Iloka3aHo BJIaACHUC
HOpPMaTHBHOM (DOHETHKOU aHTIUHCKOro si3bika. CopeprkaHre TEKCTa MOHATO, PEaKIrs Ha BOMIPOCHI 110
TCKCTY 6LICTpa$I, AZICKBATHO BBIPAXKACTCA JMUYHOC OTHOUICHUC K np06neMe. FpaMOTHO BBITIOJTHCHA
aHHOTalMsl K TEKCTy. YCTHOE BBICKAa3bIBAHHWE CTPOMUTCS JIOTHYHO M TIpaMOTHO. CaMOCTOSITENbHO
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BBISIBJISIIOTCS] TpPaMMaTHYeCKHE OIUOKU U OOBSACHSIOTCS COOTBETCTBYIOIINE IPaMMaTHYECKHE SIBICHUS.
[TpaBWIbHO UCTIOIB3YETCS SA3BIKOBBIE HOPMBI IPUMEHHUTENIBHO K Pa3HBIM (DYHKITMOHATBHBIM CTHIISIM.

“4” — «xopomo». OTBET TOJHBIH, MOCTPOCHHBIH B COOTBETCTBHH C OP(OITHYECKUMH,
JIEKCUKO-TPaMMaTHYECKUMHU U CTUJIMCTUYECKUMU HOpMaMH aHIVIMKCKoro si3bika. IlokazaHo BinaseHue
HOPMATUBHOI (POHETUKON aHTIUICKOTrO $3bIKAa, HO BO3MOXKHBI HE3HAYUTENIbHbIE HETOYHOCTH.
CopepxaHue TEKCTa IOHATO, JIaHbl XOpOIIME OTBETHI HAa BOIPOCHl 3K3aMeHaTopa. JlocrarouHo
IPaMOTHO BBINIOJIHEHA aHHOTAIUS K TEKCTY. Y CTHOE BBICKAa3bIBAHUE CTPOUTCS JIOTUYHO U TPaMOTHO,
HO JOMyIIeHbl HeTouyHOCTH. CaMOoCTOSATENbHO BBIABISIOTCA 70% OMMOOK, MOIMYCKalOTCS HEKOTOPHIS
3aTpyJHEHHUs] MpU OOBSCHEHUH TpaMMAaTUYECKOro siBieHUA. [IpaBHIbBHO HCMONB3yeTCs S3BIKOBas
HOpPMa IPUMEHHUTEIBHO K Pa3HbIM (DYHKIIMOHATBHBIM CTUIISIM.

“3” — «yn0BJIETBOPUTEILHO». OTBET HEMOIHBIN, TOCTPOCHHBIA HE B MIOJTHOM COOTBETCTBUU C
op(hOdMUYECKUMH, JIEKCUKO-TPAMMAaTUYECKUMH, CTUIMCTUYECKUMU HOPMAaMM aHTJIMHCKOTO S3bIKA.
TekcT NOHAT He MOTHOCTHIO, PEaKIHsI Ha BOIIPOCH! K TEKCTY ciaalasi, B OTBETaX Ha BONPOCHI JOMYIICHbI
OMOKK. AHHOTaIUsl BBINIOJHEHA, OJHAKO, CO 3HAYUTENBbHBIM KOJIMYECTBOM OHIMOOK. YCTHOE
BBICKA3bIBAHUE CTPOUTCS HEJOTMYHO M CO 3HAYUTEIbHBIM KOJIMYECTBOM (DOHETHUYECKUX U
rpamMMaTudeckux omuook. CamocTosaTenbHO BbisiBIsgeTcs A0 50% omubok, He O0OBACHAIOTCA
HEKOTOpblE IpaMMaTHuYecKue siBlieHus. He BIOJIHE NpPaBUIBHO HCHOJB3YETCS S3BIKOBAsi HOpMa
MPUMEHHUTEIHHO K Pa3HbIM (DYHKIIMOHAIBHBIM CTUJISIM.

“2” — «HeylAOBJIETBOPUTEJbHO». OTBET HEMONHBIA, HE OTBEUYAIOIIUN OPQPOIMHUECKUM,
JIEKCUKO-TPAaMMATHYECKUM U CTHJIMCTUYECKUM HOpMaM aHrIHicKoro si3pika. Coaep:KaHue CTaTbU He
MIOHSTO, HET peakLUHU Ha BOMNPOCHL. YCTHOE BBICKA3bIBAHUE IOCTPOECHO HEJIOTMYHO, C MHOXKECTBOM
(bOHETUYECKUX, JIEKCMYECKUX U TIpaMMaTHYEeCKHMX OMIMOOK. AHHOTAllUg HE COOTBETCTBYET
TpeboBanusM. CaMocTosiTeNnbHO BBIABISiETCT He Oonee 30%  TpamMMaTHYecCKUX  OIIMOOK,
rpaMMaTH4ecKhe SIBICHUS HE OOBIACHAIOTCS. HempaBuUIbHO HCHONB3YETCsl S3bIKOBas HOpMa
MPUMEHHUTEIHHO K Pa3HbIM (DYHKIIMOHAIBHBIM CTHJISIM.

Kaxxaplii aTan u 4acTh HK3aMeHa OIIEHUBAETCA MO MATUOATEHOM HIKaJe.

HToroBas olieHKa 3a 3K3aME€H BBICTABISETCS MO MATHOAIILHON LIKajde Ha OCHOBAHUU OLICHOK
3a KOKIYIO 4acTh.

3.3. Pekomenayemasi JuTepatypa

OcHoBHas JiuTepaTypa

1. Learn to Read Science. Kypc anrnumiickoro si3bika ajisi acnupantoB [Tekcr]: yueOHOe mocobue /
PyxosBonurens H.W. lllaxoBa. — M.: ®aunTa: Hayka, 2005. — 360 c.

2. KyremoBa, M.M. Amnrmmiickuii s3pik st xumMukoB = The World of Chemistry: knura
npenonasatens [Texct] / M.M. Kyrenosa. — M.: YHuBepcureT, KHWKHBIH oM, 2006. — 142 c.

3. PybmoBa, M.I'. UreHne u mepeBOj aHTIUHCKOW HAYYHO-TEXHHUYECKOW JHTEpaTyphl: JIEKCHKO-
rpammarudeckuil cnpaBoyHuk [Tekcr] / M.I. Py6roBa. — M.: OOO «M3aarenscTBo ACTpenby,
2002. — 384 c.

4. CrenanoBa, T.A. AHTIIMACKUN S3BIK Ui XUMHUYECKUX crienuanbHocTeil: mpakt. Kype [Tekcr] /
T.A. Crenanona, .1O. Ctynuna. — M.: Axagemus, 2009. — 286 c.

JonmosiHuTeILHAS JIUTEPATYPaA

1. From Studies to Work and Career [Tekct]: mMerommyeckne peKOMEHJAMH JUISI TPOBEICHUS
npaktuuecknx 3anatuii / UHL] CO PAH; coct. H.b. Bunokyposa; moa. obmr. pea. [.A. AreeBoii. —
Wpxkyrcek: M3narensctBo MHCTUTyTa reorpaduu um. B.b. Couaset CO PAH, 2007. — 54 c.

2. Learn to listen to science: [MeToAMYECKHE PEKOMEHAALUH 110 O0YUYECHHUIO ayJUPOBAHUIO HAYUYHBIX
tekctoB]| / coct.: H.b. BunokypoBa, I'.A. AreeBa. — Upkyrck: M3zmarennctBo MHCTHTYTa
reorpaduu um. B.b. Couasst CO PAH, 2012. — 62 c.

3. My Dissertation [Tekct]: yue6HO-MeTOMYecKoe mocodue / coct.: JI. A. lyneruna. — Upkyrck:
W3znarensctBo MHcTHTyTa reorpaduu uM. B. b. Couaset CO PAH, 2013. — 66 c.

4. bensaxora, E.M. AHrauiickuii si3bIK 111 aciupaHToB [ Tekcer]: yue6Hoe mocobue / E.W. bensikopa. —
CII6.: Anthology, 2007. —223 c.



5. T'oToBuMCA K KaHAWAATCKOMY OJK3aMEHy II0 aHTJMHUCKOMy s3bIKy [Tekcr]: meTommueckue
pexomenpammu. [Y. 1] / cocr.: P.T. Kanununa; mox obm. pen. I'.A. AreeBoil. — Hpkyrck:
N3narensctBo UHCTHTYTA Teorpadum um. B. b. Couaser CO PAH, 2007. — 42 c.

6. Psbuesa, H.K. Hayunas peur Ha anrmmiickoM si3eike = English for scientific purposes [Tekct] /
H.K. Ps6uesa. — M.: "®aunTta": Hayka, 2002. — 600 c.

7. Cunouic, O.B. Develop your reading skills: Comprehention and Translation practice. O6yuenue
YTEHUIO U TlepeBoay (aHTIMicKui s3bIK) [ Tekcr]: yueOHnoe nocodue / O.B. Cunosc. — M.: dnunTa:
Hayxka, 2007. — 372 c.

8. Cokomno, C.A. O0y4eHHE YTEHHUIO HAYYHBIX TEKCTOB M YCTHOW pPeUM IO HAYYHOM TEMaTHUKE Ha
anrymiickoMm s3bike [Teker] / C.A. CokonoB. — M.: Hayka, 2002. — 203 c.

4. BerynuTeabHble HCTIBITAHUS MO CHENUATBHON AUCHUIIINHE
4.1. CTpyKTypa U KpUTEpPHHU OLlEHKU OTBETOB

BerynuTenbHble MCHBITAaHUS MPOBOIATCA C LIEIbIO ONpPENeNeHUsl YPOBHS COPMHUPOBAHHOCTH
KOMIIETEHIIUM MOCTYNAIOUIEro, HEOOXOAUMBIX Ui OCBOEHHUSI MPOTPAMM aCHUPAHTYPbI MO HAyYHBIM
cnenuanbHoCcTAM: Opranuueckas xumus; Ousudeckas XuMus; BBICOKOMONEKYISPHBIE COCIUHEHMS;
XHUMHUS JIEMEHTOOPTaHUYECKUX COEANHEHUN

BerynutensHoe UCHbITaHWE O CHELMAIbHON IUCHMILIMHE HPOBOIUTCS B (OPME YCTHOTO
HK3aMeHa: 10 BOIPOCaM CHEIHAIbHON JUCIHUILINHBI, COOTBETCTBYIOMICH MPOQII0 00pa30BaTeIbHON
IIPOrpaMMBbI ACIIUPAHTYPBHI.

DK3aMeH MPOBOAMTCS MO OMIIETaM, BKIIFOYAIOIIUM TPH BOMIPOCA MO CHENHAIHHON TUCIUTUINHE
(cooTBeTCTBYIOLIEH MPOPUIIIO).

B xone BcTynuTenbHBIX UCTIBITAHUN 110 CIIELUAIbHON JUCIMIIIMHE OLIEHUBAETCS:

Bnaodenue: cnennanbHON MpodhecCHOHATIBHOW XMMUYECKON TEPMHHOJIOTHEH; CIIOCOOHOCTBIO K
KOMMYHHMKAIlMM B THCbMEHHON Qopme i peueHus NpodecCHOHANbHBIX 3a7ad B 00JacTH
XUMHYECKHUX HaYK.

Ymenue: wucnonp3oBaTh MOJIY4YEHHbIE 3HAHUS TEOPETUUYECKUX OCHOB (DyHJIaMEHTAJIbHBIX
pa3enoB XUMHUH JJIs pelieHHsl TpOoQeCcCHOHATBHBIX 33/1a4; CTAaBUTh 11eJb U c(HOPMYIUPOBATh 33/1a4H,
CBSI3aHHBIE C peanu3anuel npodeccuoHaNbHBIX (QYHKUMNA: OOOCHOBBIBATH U OTCTAWBATH CBOIO
MO3UIINIO, aKTUBHO PEaJIn30BbIBATH COOCTBEHHBIE PEIICHUS U UIICH.

3Hanue: TEOPETHUYECKUX OCHOB (yHIaMEHTaIbHBIX © 0a30BBIX pa3lelioB B OOJACTH
XMMHYECKON HAYKH U CMEXKHBIX JTUCLUIUINH.

HpI/IMepLI OK3aMCHAIIMOHHBIX OHMJICTOB:

Hpkyrekuii uHcTHTYT XuMuH uM. A.E. ®asopckoro CO PAH
BCTYINUTEJIbBHBIN DK3AMEH
Hayunas cnenmanbHocTh: Opranuveckasi XuMust

3K3AMEHAHI/IOHHI)II71 BUWJIET
Nel

1. DnexTpodunbHbIi KaTanu3 B SN1-peakmusax. [ToHsTHe 0 MOHHBIX mapaxX. THUITBI HOHHBIX Map
¥ UX POJIb B PeaKIHIX HYKJICOPUITBHOTO 3aMEIICHHS.

2. BocctaHoBeHHE anbACTHAOB U KETOHOB JI0 CIUPTOB U ankaHoB. Peakuuu Kmkuepa-Bonbga
n KiiemmeHceHa.

3. O0mas xapakTepucThka (PU3NKO-XUMHUYECKUX METOJIOB, OCHOBAaHHBIX Ha B3aMMOJCHCTBHUH
U3Iy4YeHus ¢ BeniecTBOM. CrieKTpalibHbIE B JU(PPAKIINOHHBIC METO/IBI.

CocTaBuTeNb




HNpkyrcknii uHecTuTyT Xumuu uM. A.E. @asopckoro CO PAH
BCTYIUTEJBbHBIN DK3AMEH
Hay4ynasi cienuajabHOCTh: XUMMS 3JIEMEHTOOPraHMYeCKUX COeIMHeHUl

3K3AMEHAHI/IOHHLII71 BUJIET
Ne2

1. Knaccuduxamnus snemenroopranndeckux coequHeHuit (3OC). OCHOBHBIC 3TaIlbl Pa3BUTHS
xumun D0C. Ee BnusiHuEe Ha TEOPUIO XUMHUECKOTO CTPOCHHS MOJIEKYJISIPHBIX CHCTEM.

2. Opraan4ecKue Iporu3BOJIHBIC AIEMEHTOB XV TPYIIIHIL.

3. ®u3nuecKkue METOIbl MCCIENOBAHUS CTPYKTYpPbl U 3JeKTpoHHOro crpoenus J0C SIMP-
cnekrpockonuu (umnynbcHas SIMP-®ypoe criekTpockonus, nuHamudeckuii AIMP) B mccinenoBanum
CTPOEHMS U peakimoHHOM ciocodHocTn D0C.

CocraBurennb

OO0mmasi mpOJOJDKUTENBHOCTh dK3aMeHa MO CHenualbHOW aucuuiuinae - 60 mmH. OrneHka
BBICTABJISIETCS TI0 MATHOAIHHOM ITIKajie, COOTBETCTBEHHO KPUTEPHUSIM.

Kpurepun oueHku 0TBeTa HA TEOPETHYECKUH BOINPOC:

“5” — «oTau4HO». [lonHbIe, NCUEpPIIBIBAIOIINE, APTYMEHTUPOBAHHbBIC OTBETHl HA BCE OCHOBHBIE
U JIOTIOJHUTEIbHBIE BOIIPOCHL. OTBETHI OTINYAIOTCS JIOTMUECKOH MOCIEA0BATEIbHOCThIO, YETKOCTHIO B
BBIPQ)XKEHUU MbICIed UM OOOCHOBAaHHOCTBIO BBIBOJIOB, JIEMOHCTPUPYIOIIMX 3HAHHE MCTOYHHMKOB,
MOHATUMHOTIO anmnapara 1 yMEHUE UMHU I10JIb30BAThCS IIPU OTBETE.

“4” — «xopomo». HenoctarouHo NnoiHbE U apryMEHTUPOBAHHBIE OTBETHI HA BCE OCHOBHBIE U
JIOTIOJIHUTENbHBIE BOPOCHL. OTBETHI OTIMYAIOTCS JIOTMUYHOCTHIO, YETKOCThIO, 3HAHUEM IMOHSATHIHOIO
amnmapara 1 JUTEpaTypsl 110 TEME BOIIPOCaA, IIPU 3TOM JONYIIEHbl HE3HAYUTEIBHbIE HEJJOUETHI.

“3” — «ynoBJeTBOpUTEIbHO». Hemonusle u  cnabo  apryMEeHTUPOBAaHHBIE  OTBETHI,
JIeMOHCTpHpYolllee ollee NMpefcTaBIeHne M MOHMMaHUE CyTH BOINPOCa, MOHATHHHOrO ammapaTra u
00s13aTeIbHON JTUTEPATYPhl

“2” — «HeyAOBJIeTBOPUTEIBLHO». CaMoe o0111ee peCTaBIeHNnEe O pacCMaTpUBaEMOM BOIIPOCE,
OTBEvarollee JUIIb MUHUMaIbHBIM TpeOoBaHUsIM. Cepbe3Hble OLIHOKH.

4.2. Bonpocsl UIsl BCTYNUTENbHBIX HCIBITAHMI
4.2.1. HayuyHasi cnenuajJbHOCTh. Oprannyeckasi XuMusi

1. O6uue Bonpocskl

1.1. OcHOBHbIE MOHATHS OPraHUYECKON XUMHH.

Opranudeckasi XMMHSI M €€ MECTO Cpeld JIPYIrMX XUMUYECKUX JUCUUIUIMH, CBSI3b C JIPYTHUMHU
HaykamMHi. OpraHnYeCKUE COEIUHEHMSI B IPUPOJE.

CoctaB u cTpoeHue opraHuuyeckux coenuHeHuil. CrTpykTypHble ¢GopMyinbl. ['omororus.
N3omepust. HomeHnknarypa opraHM4ecKUX COCUHEHHM.

Tunsl XUMHYECKUX CBsi3ed B OpPraHUYECKUX coeAMHEHUAX. Dusnueckrue XapaKTepUCTUKH
CBSI3€H: SHEPrus, AJIMHA, IOJIIPHOCTD, MOISPU3YEMOCTbD.

OcHOBBI MeTO/1a MOJIEKYJISIpHBIX opoutaneit (MO) st MOJIeKyJl OpraHu4eCKUX COEAMHEHUH,
CoJiep KalINX J-CBA3H. MOJEKyJsipHble T-OpOUTanu 3TWieHa, 1,3-0OyTanueHa W BBICIIUX IOJIMEHOB,
OeH3o0u1a, pajuKalia, aHMOHAa U KaTHOHA aJUIMJIBHOTO TUNA, 2,4-TIeHTaAuEeHIIIBHOTO PaJUKaa.

[IpuHUuMI XKecTKUX U MATKUX KUCTOT 1 ocHoBanuii (QKMKO).

1.2. OcHOBHbIE OHATHS CTEPEOXUMHUU.

JIBa TUma IPOCTPAHCTBEHHOM M30MEPHUU: AUACTEPEOMEPHUS U IHAHTUOMEPHUs. XUPAIBHOCTb,
YCIIOBUS AJI €€ BOBHUKHOBEHMs. ONTHYECKasi aKTUBHOCTh COCAMHEHUN C XUPaJIbHBIMU MOJICKYJIAMHU.
OHaHTUOMEpBI, PALlEMaTHI.




Crioco6b1 M300paXkeHUsT MPOCTPAHCTBEHHOTO CTPOCHHS MOJICKYJI: KJIMHOOOpa3HbIE MPOEKITUH,
¢dopmynsl Hetomena u mpoexuuonnsie popmynsl Gumiepa. [IpaBuia moab30BaHUS UMH.

Acummerpuuecknii aroM. OpraHu4ecKkue COECJUHEHUs C OJHUM ACUMMETPUYECKHM aTOMOM
yraepona. Ilpunmunsl R,S-Homenknatypbl. CoenuHEHHs € IBYMS AaCUMMETPHUYECKUMH aTOMaMH.
[Tonstue o meso-hopmax.

1.3. DniekTpoHHEIE U cTepudecKue dPPEKTh.

WunyktuBHblii 1 Me30MepHBIM 3G (deKTbl, MpocTpaHCTBEHHbIE A(G(GEKTHl B MOJEKYyJIax
OPraHUYEeCKUX COCIUHECHUM.

1.4. Knaccudukanus peareHTOB U MEXaHU3MOB PEaKIUK.

MexaHu3mbl opraHudeckux peakuui. [loHATHE O MPOMEXYTOYHBIX YAaCTULAX, MEPEXOJTHOM
COCTOSIHUM, DHEPreTHUECKOM MpOoQHie peakuud U ee 3HepreTudeckoM Oamance. KuHernyeckwii u
TEPMOJAMHAMUYECKUN KOHTPOJIb PEAKIIUH.

2. AJIKaHbL.

2.1. Auuxinyeckue ankanbl. [Ipupona C-C u C-H cBssei, Sps-m6pnzmsaum aToma yriepoja.
Kondopmanun stana, mporana u OyraHa. [Ipoekmuonneie Gopmynsl HepromeHa. DHeprermueckas
auarpamMma KOH(pOpMaloHOTro COCTOSIHUS MOJIEKYJIbI alIKaHa.

[IpuposHble HMCTOYHHMKM alKaHOB. MeETOJIbl CHUHTE3a QJlKaHOB M3 aJIKCHOB, AJKUHOB.
ANKUNTATOTEHUIOB, METANIOOPTAaHUYECKUX COCIUHEHHUM, albJeruoB, KETOHOB M KapOOHOBBIX
KHCJIOT.

XHUMHYECKHE CBOWCTBA aJKaHOB. |'ajoreHUpoBaHME aJKaHOB. MexaHU3M pEaKLUu.
PernonanpaBiieHHOCTh TaJIOT€HUPOBAHMS PA3BETBICHHBIX alKaHOB. OTHOCHUTENbHAS CTa0MIIBHOCTH
AIKUJIBHBIX PaJUKaJIOB.

2.2. IlukyoankaHbl (IWIMKIBI) W UX Tpou3BoaHble. Kiaccupukamus aluiukioB. DHEPTHs
HalpsDKEHUs B ANMUUKIAX M €€ KOJIMYECTBEHHAs OIEHKAa Ha OCHOBAaHUU CpPAaBHEHUS TEIUIOT
00pa3oBaHMs U TEIUIOT CTOPAHMS IIMKJIOATKAHOB M COOTBETCTBYIOIIUX AJIKaHOB. THITBI HANPsHKEHUS B
[UKIIOANIKaHax (yriaoBoe, TOPCHOHHOE, TPAHCAHHYISPHOE) M MOJpa3/ieieHie aauIMKIOB Ha Mallble,
CpPEIHUE U MAKPOIUKJIBL.

CtpoeHure UKJIOoNpoIala, IMKJI0O0yTaHa, IMKIONEHTaHa U IIUKJIOTeKCaHa.

Kondopmanvonnslii aHanu3 LUKIOrekcaHa. AKCHaJbHbIE U DSKBaTOpPHAJbHBIE CBSI3U B
Kpecioobpa3Hoi kKoHpopManuu nukiorekcana. Kondopmeps! mukinorekcana (KpecioBUIHas U TBUCT-
dbopma). Kondpopmanuu MOHO- 1 TU3aMEIICHHBIX TTPOU3BOJIHBIX IIUKJIOTEKCaHA.

Metoabl cuHTe3a LUKIONpONaHa, MMKJIOOyTaHa M WX HOPOM3BOJHBIX. OcobGeHHOCTH
XUMHUYECKHUX CBOMCTB COEAMHEHMN C TPEXWICHHBIM HUKIOM. CHHTE3 COeJUHEHHUH psjia IIUKIONEHTaHa
U IUKJIOTeKCaHa. Peakiuu paciimpeHus U Cy>KeHHsl LIUKJIa IPH J1Ie€3aMUHUPOBAHUY IEPBUYHBIX AMUHOB
(dembsiHOB).

3. AJIKeHbl, MOJIMEeHbI H KyMYJI€HBbI.

3.1. Ankenbl. [lpupona IBOWHON YTIIEpPOA-YIIIEPOJHON CBS3H, sz-FI/I6pI/IJII/ISaHI/I$I aroMma
yriepoza. 'eomerpuueckas usomepus. Luc-, Tpanc- u Z-, E-HoMeHKaTypa.

Metonpl CUHTE3a aJKEHOB U3 AJKWITAJIOTeHUJ0B U  crnupToB. (CTepeoceneKTHBHOE
BOCCTAaHOBJIEHHE aNKUHOB. CHHTE3 alIKEHOB TEPMOJIM30M YETBEPTHUUHBIX AMMOHMEBBIX COJIEH
(I'odman), N-okcunoB Tpetnunbix amuHoB (Koym) u kcantorenatos (Uyraes).

Perno- u  crepeocenekTHMBHOE  IPHCOEIMHEHHME  TUAPUAOB  Oopa K  alKeHaM
(rugpobopupoBanue). Mexanusm u crepeoxumus. CHHTE3 alKaHOB, CIIUPTOB, AJIKHITAIOT€HUIOB C
MIOMOIIIBI0 OOPOOPTaHUYECKUX COCTUHEHUH.

OnexTpoduabHOE MPUCOEANMHEHHE K aJIkeHaM TaJloN€HOB M TaJore€HOBOAOPOAOB. MexaHu3M
peakiuu. OOpa3oBaHue "MOCTUKOBBIX" wHHTepMenuatoB. CTepeoXWMHUsST U PETHOCEICKTUBHOCTH
npucoenvHenus.  IlpaBuno  MapkoBHuKOBa.  Peakuuu — CONPSKEHHOIO  MPUCOEAVHEHUS,
MEePErpyNIupPOBKY  AIKUJIBHBIX KATHOHOB. ['Waparainusi aJKeHOB. YCIOBUS U MPaKTUYECKOE
IIPUMEHEHUE.

CUH-[ MIpOKCUIIMPOBAHUE AJKEHOB 0O JAMOJIOB. PeareHTsl rHMApOKCHUIMpOBaHUA. MexaHusm
CUH-THJIPOKCHUIIUPOBAHUS.

PagukaneHble peaknuu ankeHoB. [IpucoeanHeHne OPOMHUCTOrO BOAOPOAA, CEPOBONOPOJA U
THOJIOB 10 KPaTHOM CBSI3U.




3.2. AnKaJIMEeHBbL.

Tuns! aueHoB. CpaBHEHNE YCTONYMBOCTH IUEHOB PAa3HBIX THUIIOB.
1,3-Ankaguensl. MeToabl CHUHTE3a CONPSKEHHBIX JUeHOB. KpeKUHI ajKkaHOB, Jerujaparaius JHOJIOB.
Kpocc-coueranne xak metos cuHTe3a 1,3-auenoB. Ctpoenue Oyramuena-1,3, conmpspkeHHE JBOMHBIX
cBs3eit. 1-MO 1,3-Oyranuena.

lanorenupoBanne U rTuaporaisorenupoBanue 1,3-aueHoB. MO-aJTMIBHOW — CHUCTEMBI.
AnmmiibHOE y4acTue, aumii-katuoH. 1,2- u 1,4-IlpucoenuHenue 3aeKTpoPuIbHBIX areHToB K 1,3-
JTUEHaM.

3.3 AneHbl U KYMYJICHBL.

OcobenHoctu IIPOCTPAHCTBEHHOTO CTpOCHHS, U30MEpU3ALIHS. I'mnpuposanue.
OnexTpoduabHOE MPUCOSINHEHHE K AJTICHAM: THpaTalys, IPUCOSAMHEHUE XIOPOBOIOPOIA.

4, Peaknium OMKJIONPHCOETMHEHUS M UX KJIaccuPpuKamusi.

Kontponbs opOuUTanbHOM CHMMETPUHM B TEPMUYECKUX M (POTOXUMHUECKUX peakiusx [4+2]- u
[2+2]-uuknonpucoenunenus. Peakuust dunbca-Anbaepa. JueH u aueHoduit. o-XUHOIUMETAaHBI B
KauyecTBE JMEHOB, MX reHepupoBaHue. Tumbl peakuuu Junbca-Anpaepa: kapOo-peakiusi, rerepo-
peakuus, 1,4-nuknosnumuHupoBanue. Perpo-peakums. Crepeoxumus peakuuu Jlunbca-Amnbaepa,
SHA0-TIPABUJIO.

5. AJIKHHBIL.

[Ipupona TpoitHOHN cBsi3M, SP-rUOpHaM3anus. MeToabl CHHTE3a AJIKHHOB. DIEKTPOGUIBHOE
IIPUCOEAVHEHUE K aJKuMHaM. ['aJoreHMpoBaHUE M THAPOTraJOr€HUPOBAHUE AIKUMHOB. MexaHu3M H
CTEpeoXUMHsl peakuuu. BoccTaHOBIEHNE QJIKMHOB 10 LUMC- U TpPaHC-AJIKEHOB. [ maparanus alKuHOB.
HykneodunbHoe npucoeanHeHNe CIUPTOB, CUHTE3 BUHUIIOBBIX 3()UPOB.

CH xucnotrHocts ankuHOB-1. IlomyueHue JUTHEBBIX, HATPUEBBIX, MArHUEBBIX M MEIHBIX
IIPOU3BOJHBIX AJIKMHOB-1. VIX nprMeHeHue A CUHTE3a BhICIIMX anKuHOB. KoHeHcanus alkuHoB-1 ¢
anpJeruiaMu U ketonamu o @asopckomy. [lomydeHne mpomapruioBoro cnupra u OyTHH-2-Tu0Ja-
1,4 o Pemnrre.

[Muxnoonuromepusanus aTKMHOB.

6. I'aJioreHaJIKaHbI.

HyxneopunbHoe  3amMenieHre y  HachIIEHHOrO  aToMa  yIjiepojla Ha  [puUMepe
raJIOreHyTJIEBOIOPOAOB.

Peakuyu HyKJI€OQMIBHOTO 3aMEIlleHUs] Y HACHIIIEHHOTO aToMa yriepo/ia Kak MeTOJl CO3/1aHus
CBSI3€H yIJIEpOA-YIIEPO, YTIEPOA-TAIOTEH, YIIEpOa-a30T.

Krnaccudukanys MexaHu3MoB HYKJI€O(UIBHOTO 3aMELIEHHs Y HACBHIIIEHHOTO aToMa yriepoja
(Sn1- u Sn2-mexanu3Mmbl). OCHOBHBIC XapaKTEPUCTUKH OUMOJIEKYISPHOTO M MOHOMOJIEKYISPHOTO
MEXaHU3MOB.

3aBUCHUMOCTh MEXaHM3Ma pEeakUHUH OT CTPYKTYpbl MCXOAHOro coenuHeHus. Ilonsatue
HYKJIEOUIBHOCTH U (PAKTOPHI, ONpeAeNstone HykiIeohuipHOCTh peareHTa. Ponb pactBoputens B
Sn1-u Sy2- mporeccax.

Peaknuu HykineodumpHOTO 3amemenus Syl-tuma. Knnernka, crepeoxumusi.

[Tpumepsl peaxiuii: mosyyeHHe aMHUHOB, HUTPUIOB, 3(UPOB KApOOHOBBIX KHCIOT, MPOCTHIX
s¢upoB. THO3(hUPOB, ANKWITAIOI€HUIOB, HUTPOCOEAWHEHUH M JIPYrUX KIJIACCOB OPraHMYECKHX
coeiMHEeHUI. AMOUIeHTHBIE aHUOHBI. KiHeTHKa 1 cTepeoxumust Sy2-peakuuii.

Metoapl CHHTE3a aTKWITAIOTCHUAOB (IKWIXJIOPUIOB, OPOMHIOB, HOIUAOB U (PTOPUIOB) U3
CIHMPTOB, AJIKEHOB. AJIKAHOB. JIPYTUX AIKHITaJOTeHUI0B, AJIKUIICYIb(OHATOB U Ip.

Peaknum SN1 Tmma. Kunerwka, crepeoxummus. 3aBHCHMOCTh SNI1-mporiecca OT TPHUPOJIBI
panukana, yxoJsdmed rpynnbsl U pactBoputens. KapOokaTHOHBI, (akTopbl, BIUSIONIME HAa HUX
ycTOoH4YMBOCTh. [leperpynnupoBku kKapOOKaTHOHOB.

OnexrpodunbHbIi katanu3 B SN1-peakuusax. [Tonstue o6 HOHHBIX Mapax. TUIBI HOHHBIX Map U
UX POJIb B PEAKLUAX HYKJICOPUIBHOIO 3aMEILCHMSL.

7. Metaui00praHu4ecKue coeJHHEHM.

Jlutnii- ¥ MarHUMOpPraHWYECKUE COCAMHEHHMS, WX IOJIYyYEHHE W3 OPraHOTAJIOIE€HUIIOB W
Merauta. [lomydeHue  JNUTHUMOPraHWMYECKUX COCIMHEHMM pEakUued OpraHoraJIoreHUuIOB U
OJIOBOOPTraHUYECKUX COCIWHEHUHN C JIMTUHAIKWIAMHU. 3aMEIICHHE aTOMa BOJOpPOJa OPraHMYECKHX
CyOCTpaTOB Ha TUTHH (peaKIis METaJUIUPOBAHHS).




Peakuyuu nuTHil- 1 MarHMMOPraHUYECKUX COCAMHEHUM C BOJOH, KHUCJIOPOAOM, AMOKCHIOM
yriaepoja, aibJerujaMu, KeTOHAMH, CIOXKHBIMH 3(UpaMu, HUTPUJIAMHU, STTOKCHAAMH, OpTO-3(hUpamMH,
TpeTnyHbIMU amuamu. [lomyuenue ankunden3onos no Bropuy-®durrury.

8. CnupThl ¥ npocThbie 3QUpHI.

8.1. OnHoatoMHbIE CcHUPTHL. MeToApl UX TMOJNYyYeHHs M3 alKEHOB, AJIKHITaJOr€HU]IOB,
KapOOHHMIIBHBIX COeTMHEHNUH, KapOOHOBBIX KUCIIOT, CIIOKHBIX 3(pHUpOoB, OKcpaHOB. CBOMCTBA CTUPTOB.
Cruprsl kak cnadsie HO-kucinotel. CriupThl Kak ocHOBaHUs JIbtonca.

MeToabl MOTy4eHUs] OJJHOATOMHBIX CIIUPTOB M3 AJKEHOB, aJKWJITAIIOTCHUIOB, KapOOHMIBHBIX
COeIMHEHU, KapOOHOBBIX KHCIIOT, CJIOKHBIX 3(UPOB, OKCUPAHOB.

3aMmeleHne  TMAPOKCWIBHOM  IPYNIBl  COMPTOB  HAa  TaJOTeH  1OJ  JEHCTBUEM
raJOreHOBOJIOPOJIOB,  TaJOTCHHUJOB UM  OKCOorajoreHunoB  ¢ocdopa. Pearentsl peruo- u
CTEPEOCENIEKTUBHOIO 3aMEILIeHHUs TUApPOKCHIA Ha rajoreH. Jlerumaparanus CHOMpPTOB, 0Opa3zoBaHHE
QJIKEHOB M MIPOCTHIX A(PHUPOB.

HyxneodunbHble cBoiicTBa ciupToB. Ilomydyenue u ucnoip3oBaHue 3(GUPOB HEOPraHUUYECKUX
KHCIOT (CepHOi U PochHOPUCTOIT) B OPraHUIECKOM CHHTE3E.

OxucneHue NEpBUYHBIX M BTOPUYHBIX CIHUPTOB [0 albJETHIOB M KETOHOB. PeareHTbl
okucieHuss Ha ©Oase coemuHenuit xpoma(VI), mexanm3m peakiuu. OKHCICHHE C MOMOIIBIO
IUMETHICYIb(OKCHIA: IIPEBpAlllEHHE CIIUPTOB U TO3WJIATOB B allbJAETHbl M KETOHBI. Jleruaparanus
CIIUPTOB KaK METOJI IOJIYUEHHSI TPOCTHIX I(PUPOB.

8.2. JIeyxaroMHble cnupThl. Mertoabl noiydeHus. CBOMCTBa BHUIMAIbHBIX  JIMOJIOB.
Heruaparanuss 10 AueHOB. [IMHAaKOH-IMHAKOJIMHOBAs  INeperpynnupoBka. OKHUCIUTENbHOE
paciienieHie BUMHAIBHBIX TU0JI0B (MOoaHas KUCIIOTa, TETPaaleTaT CBUHIIA).

8.3. [Ipocteie »dupbl. Metoabl cuHTE3a: peaknus BHIIbIMCOHA, aTKOKCHMEPKYpPHpPOBAHHE
aJIKEHOB, MEXMOJIEKYJIApHast aeruapatauus cuuptoB. Cunte3 1,4-nuo0KcaHa U TeTparuapodypasa u3
mronoB. KucnotHoe pacmierienne npocteix 3¢gupoB. OOpa3oBaHue THAPOKCUIIEPOKCHAOB MPOCTHIX
3¢upoB. Komiuiekchl MpocThIX 3UPOB ¢ KucioTamu JIpronca, con TpUaIKHIOKCOHHUS.

8.4. Oxcupanbl. MeToapl UX TOJMYYEeHHUs. PacKpbITHE OKCHPAHOBOTO IMKIIA IO JIEHCTBHEM
HYKJICO(UIBHBIX peareHToB. (MexaHu3M peakiid, KUCIOTHBIM U OCHOBHOM KaTanus).

8.5. Peakiuu snumunupoBanus. Peakiuu b-snmumunanpoBanus. Kinaccudukanus MexaHH3MOB
b-snumunupoBanus. Hanpasnenune E2 snumunupoBanus. [IpaBuna 3aiineBa u ['opmana. Daxtopsl,
oTpe/ieNIsoNMe HampasiieHue aMuMuHupoBanus. Crepeoxumust E2 anMUMUHUPOBAHUA: cun- U aHmu-
nporecchl. Konkypennust E1 u SN1, E2 u SN2 peakunii. @akTopsl, BAMSIONUE Ha 3TY KOHKYPEHIIHIO.
Hcnonb3oBaHne peakuuil 3JIMMUHUPOBAHUS B CHUHTETUYECKOW NPAKTHKE JUISl MOJIyYEHUS AJIKEHOB,
QJIKMHOB U JJICHOB.

9. ApoMaTHYHOCTb.

9.1. Apomatnyeckue yrieBojiopojibl. IIpombliienHble U 1ab0paTOpHBIE METOJbI MOTY4YEHUS
apoMaTHYecKux yriaeBonopoaoB. Karamutuueckuilt pudopMHHT HE(TSIHOTO CBHIpbS U BBIICIECHUE
apeHOB M3 MPOJYKTOB KOKCOBaHMsS KaMeHHOro yris. JlaboparopHble MeToabl: peakuus Bropima-
Butrtura, Tpumepuzanys MOHO- U IM3aMELIEHHBIX aJIKUHOB.

Crpoenne 6enzona. @opmyna Kekyne. CoBpeMeHHbIE MPEACTABICHUS O CTPOCHHUU OEH30JIa.
Monekynspubie opOuTanu OeH3ona. AHHYJIEHbl. AHHYJIEHBl apoOMaTUYeCKUe U HeapoMaTHuYecKHe.
Konnenmus apomarnunoctu. IlpaBuno Xrokkens i HPOCTBIX MOHOLMKIMYECKUX aHHYJICHOB.
KonnencupoBanHble apomMaTHYecKue YIriIeBOJOPOAbI: Ha(TaluH, (pEHaHTpPEeH, aHTpalleH, a3yJeH.
I'eTeponmkiInyeckue MATH- M HIECTUUIICHHbIE apoMaTUYecKhe COeMHEHus (Muppod, GpypaH, THOdEH,
MUPHUINH) U uX OeH30-pou3BoJHbIe. KpuTepun apoMaTHYHOCTH: KBAHTOBOXMMMUYECKUN (CpaBHEHHE
BEJIMYMH DHEPIHMM JACIOKAIM3alMM Ha OAWH P-dJEKTPOH), TEPMOAMHAMHUYECKUN (TEIUIOTHI
TUIPUPOBAHUS), CTPYKTYPHBIA U MarHUTHBIN. [IoHsATHE 00 aHTHApOMAaTUYHOCTU. AHTHAPOMATUYHOCTh
Ha TpuUMepax LMKIOOyTaJWeHa, AaHWOHA LUKJIONPONEeHa, KaTHOHA IMKJIONEHTAAUCHUIIHS.
ApoMarnueckue KaTtuoHbl M aHWMOHBI (C3-Cg M METONIbl T€HEpUpPOBAHUS 3TUX MOHOB. KoHuenmwus
apOMaTUYHOCTH ISl 3apsKEHHBIX YaCTHULL.

9.2. CBo¥icTBa apOMaTUYECKUX COCANHEHUMN.

Oxucienue ankuiaOEH30J0B M KOHJICHCUPOBAaHHBIX AapeHOB JI0 KapOOHOBBIX KHUCIIOT,
aJIBJIETUJIOB, KETOHOB.

CB0001HO-paiuKaIbHOE TAIOTEHUPOBAHNE AlTKUIOEH30JI0B.
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Peakiuu snekTpoduILHOTO 3aMeNIeHHs] B apoMaTuueckoM psany. Kriaccudukamus peaxiuid
apOMAaTUYECKOr0 3JIeKTpOoPHUIbHOrO 3amemieHus. OOue MmpeacTaBiIeHUs O MEXaHM3Me peakUuit
apOMAaTUYECKOr0 MEKTPO(PUIBHOIO 3aMEUIeHUs. KUHETUYeCKUi u30TonHbIi 3¢ddexr. IIpencraBnenune
0 S- ¥ p-KOMIUIEKCaXx.

W3oTonHbIi 0OMEH BOAOpOAa Kak IpocTeHnas peakuus >3JIeKTPOGHIBHOTO 3aMEILEHHUs.
ApEHOHHEBBIE MOHBI KaK MOJIENb MEPEXOAHOTO COCTOSIHUSA PEAKLUHU 3JIEKTPO(PUIHLHOrO 3aMEeUICHHUS.
BnusiHue 3amecturens Ha CKOPOCTh M HalpaBJCHUE JIEKTPOPUILHOTO 3aMelleHus. IHIyKTuBHbIE U
Me3oMepHble 3¢ ¢ekTsl 3amectuteneid. PakTopsl HapHHaTbHBIX cKopocTed. CoriacoBaHHas u
HECOIIACOBAHHAs! OPUEHTALIMS.

HutpoBanne apomatnueckux coeguHeHuil. HurTpyromme areHTsl. MexaHusMm peakuuu
HUTpoBaHus. HurpoBanue OeH301a U 3aMenieHHbIX OeH3070B. HurpoBanue Oudennna, naprainHa u
Ipyrux apeHoB. [lonydeHue noNIMHNTPOCOEINHEHUN.

CynbspupoBanue apoMaTuueckux coeauneHunit. Cynb@upyromnye areHTsl. MexaHu3M peakiuu.
Kunernueckuii ¥ TepMOAMHAMUYECKUH KOHTPOJb B pEAKUUAX CyIb()UPOBaHUS Ha NpUMepe
cynbdupoBanus ¢penona u Hadranuna. [IpeBpammeHus cyabhorpymisl.

["anorenupoBanue (XJI0pUpOBaHUE U OpoMHpOBaHHE) OCH30J1a M 3aMEIEHHBIX MPOU3BOIHBIX
Oensona. ['anmorenupyromue areHThl. [ aloreHupoBaHWE KOHJICHCHPOBAHHBIX apeHOB W Oudenmia.
MexaHu3M peakiy U IpUpoAa JIEKTPO(PUIBHOTO areHTa.

BBenenne ¢propa B apoMaTuyecKue COSAMHEHUSI.

Peakuuu ankunupoBanus apeHoB 1o @puaento-Kpadrcy. Ankunupyromuye areHTbl, MEXaHu3M
peakuuu. [lonmankunupoBanue. Peakuuu n3omMepusauy B Ipoleccax alIKUiIupoBaHus no Opuaento-
Kpadtcy. CunTe3 AuapuiIMeTaHoB U TPUAPUIMETAHOB.

AuunnupoBanue apeHoB o ®punento-Kpaprcy. Auunupyronme areHTbl. MexaHu3M peakiyu.
PernocenekTUBHOCTD allMIMPOBAHUS B O- U MI-I10JIOKEHHUS.

DnexTpoduapHOEe GOPMIITUPOBAHUE APEHOB: PeareHThl (POPMIITUPOBAHNS, MEXaHU3M PEaKITU
Y IPUMEHEHUE X B OPraHUYECKOM CHHTE3E.

HyxneopunbHoe apomaruueckoe 3amerieHue. OOmMe NPEICTaBICHUS O MEXaHU3MeE
apOMAaTHYECKOT0 HYKJI€O(HIBHOTO 3aMEIIEeHUS.

Mexanusm npucoeauneHus-otinerieans (SyAr). [pumepsr SNAr peakiuii U aKTUBHPYIOIIEES
BIIUSIHUE DIIEKTPOHOAKLENTOPHBIX 3aMECTUTENEH. AHHOHHBIE S-KOMILIEKCH Mel3eHreliMepa U HUX
crpoenue. Vicnonp3zoBanne SNAT peakiiii B OpraHn4eckoM CHHTE3E.

MexaHu3M OTILEIUIEHUSA-IPUCOSIMHEHUT Ha MpHUMEpe NpEeBpalleHus TIajJoreHOCH30J0B B
(deHoIbl M apoMaTHUeCKHe aMUHBI. MeTo bl reHeprupoBaHus U Gpukcanuu aeruapodensona. CtpoeHue
JeruapooeH3ona.

Sal-Mexanu3am apomMaTu4eckoro HYKICO(PHUIBHOTO 3aMEIICHHs B PEaKIMAX THIPOJIH3a
KaTHOHOB apeHIMa30HU.

Mexanusm Sgnl B apomatndeckoM psity U 00JacTh €ro nmpuMeHeHus. MHUIMUpOBaHHE HOH-
paavKaIbHOW LIETH.

10. Anbaeruapl 1 KeTOHBI.

Metonel  cuHTE3a  albAECTUAOB M KETOHOB W3  QJKEHOB  (O30HONIM3), aJIKMHOB
(rugpobopupoBanue, peakuusa Kydueposa), ciupToB (OKHCIIEHHE) U IPOU3BOIHBIX KAPOOHOBBIX KHCIIOT
(Ha OCHOBE MeTaJUIOOpraHuYecKux coeauHeHuit). [luponmus3 conelr  KapOOHOBBIX  KHUCIOT.
IMaapodopmummpoBanre aaTKeHOB. AIUIMpPOBaHUE U (POPMHIIIUPOBAHUE aPEHOB.

HykneodunbHoe mnpucoennHeHne K KapOOHWIBHOHM TIpymie BOJbI, CIUPTOB U THOJIOB
(KUCTIOTHBINM ¥ OCHOBHOM KaTayin3). 3aniuTa KapOOHWIIbHON TPYIITIBL.

[Tony4yenue OMCYNb(OUTHBIX MPOU3BOAHBIX, IUAHTHIPUHOB (OKCHHUTPHIIOB) U AL[ETUIICHOBBIX
cnupToB. B3anmMopelicTBue KapOOHMIBHBIX COEAMHEHUN C aMMHMAKOM (YpPOTPOIIMH), MEPBUYHBIMHU U
BTOPUYHBIMU aMHUHaMu. EHaMMHBI, UX TOJIy4yeHHME M aJKWiIMpoBaHHe. OKCHMBI, THUIPA30HBI,
apuiIrupa3oHsl. Peakiuy kKapOOHMIBHBIX COEIMHEHNI C METALIOOPTaHUYECKUMU peareHTaMHu.

Kero-eHonbHast TayroMmepust KETOHOB. KHCIIOTHBIN 1 OCHOBHOM KaTalu3 3TUX PEaKLUM.

EnonAT-MOHBI. MeETOApl TE€HEPUPOBaHUS CHOJATOB C IOMOLIBIO AJIKOrOJATOB M aMHIOB
LIEJIOYHBIX MeTa/IoB. [IprMeHeHne npocTpaHCTBEHHO 3aTPYAHEHHBIX aMuA0B. CTpOeHUE E€HONSITOB
(oTUTOMEpHBIE CTPYKTYPHI).
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AJNKUIMpOBaHUE EHOJSATOB. BiusHUE NOJMSPHOCTH PACTBOPUTENS HA PErHOCEIEKTUBHOCTH
npouecca (O- u C-ankumnmupoBanue). [Ipuniun JXKMKO. PaBHoBecue mexnay a,b- u b,y-enHonamm.
AJnKunupoBaHue u alMINPOBAHKE CHOJISIT-UOHOB. Hcnonbs3oBanue (bOpMUIIBHBIX
(TUIPOKCUMETUIICHOBBIX ) IPOU3BOIHBIX JJISl PETUOCETIEKTUBHOIO AJIKWJIMPOBAHUS KETOHOB.

Kero-enonbHas tayromepus 1,3-nukeroHoB u 1,3-keTo3pupoB Ha nmpumepe aneTHIaleToHa U
areToykcycHoro 3¢upa. HuTpo3upoBanue KETOHOB M PEAKIHs C JUOKCHIOM CEJIeHa.

BoccranoBnenue anpaeruioB 1 KETOHOB 10 CIUPTOB U ankaHoB. Peakuuu Kuxuepa-Bonbsda u
Kinemmencena. BoccranoButenbHass auMepu3alds KETOHOB JO BHUIMHAJIBHBIX JUOJOB. Peakiuu
TUIPUIHOTO repeHoca. Boccranosnenue o Meepgeiiny-Iloaanopdy-Bepiero.
HucnponopiuonupoBanue anpaerugo no Kauaunmapo (mexanusm). llepekpectHast peaxuus
Kannunuapo. BocctanoButensHOE aMUHUPOBaHHE KapOOHUIIBHBIX COSTMHEHUH.

BoccranoBnenue anpIerujioB M KETOHOB KOMIIEKCHBIMU THAPUIAMH alllOMUHHUS U Oopa:
TUTUA-aTIOMUHUUATHIIPHUT, OOPOTHAPUI HATPHS, AITKOCUATIOMOTHUPU/TBL.

Oxucnenne KapOOHWIBHBIX coeAuHeHUH. OKHCIIeHHE KETOHOB IMepKucioramu 1o baiiepy-
Bumnurepy.

AnbionbHas KOHJEHCAIMs, €€ MeXaHu3M. BHyTpu- U MEeXMOJEKyIspHas peakiHH.
Jleruaparanusi anpoied Kak METOJ CHHTe3a a,D-HeHACBIICHHBIX KapOOHWIBHBIX COCIHUHEHHE.
[lepekpecTHasi anpIoNibHAs KOHACHCALUS apOMaTUYECKHX albJErHA0B MWiIKH (opMmanpieruga ¢
A (paTUIECKUMU aJIbJICTHIAMU ¥ KETOHAMH.

Konpnencanust anpaeruioB (KETOHOB) U COEIMHEHUH C "aKTUBHOM METHIIEHOBOW Tpymmoit"
(KueBenarens).

AMUHOMETUIIUPOBAHNE allbJETUIOB U KETOHOB MO0 MaHHUXY. Peakius anpIerujoB 1 KETOHOB
C I[MHKOBBIMH TIPOM3BOJHBIMHU CIIOKHBIX 3¢upoB (Pedopmarckuit). beH3onHOBas KOHACHCAIUS
apoMaTHYeCKUX allbJeTuJ0B, 00JacTb MNPUMEHEHU U MexaHu3M peakuuud. CompsbKeHHOe
MPHUCOCTUHEHNE CHOJIATOB K a,0-keHoHaM (peakiust Muxasis).

a,b-HenpenenbHbie aabpaeruaibl U KETOHBI. MeTOIBI MONyYSHHUS: KOHICHCAIUH, OKUCICHUE
AITWIIOBBIX cnupToB U ap. ComnpshkeHre KapOOHWIBHOW TpYNIbl C JABOWHON yriepoa-yriepogHou
cBs3bto. Peakuuu 1,2- u 1,4-npucoennHeHuss TUTHH-OPraHUYECKHX COSAMHEHUM, TPHAIKHIOOPAHOB,
TUAJIKWI- U TUApUIIKYIIPATOB, aMUHOB, IHAHUCTOIO BOJAOPO/Ia, FaJOreHO0POI0B. DIMOKCUANPOBAaHUEA
b-HenpenenbHBIX KeTOHOB 110 cBsi3u C=C.

11. Conpsi:keHHOe TNPHUCOeTHHEHHE EHOJIATOB K a,D-HempeneabHBIM ajbAerugaMm M
keroHaM. Ero pernocenektuBHoCTh. Konaencanus no Muxasnio. MexaHu3Mm peakuuu.

Kap6onoBeie kuciotel. [lomyueHne kapOOHOBBIX KHCIOT OKHUCIEHHEM CHHUPTOB, ajlbJIETHI0B,
QJIIKEHOB, ANKWIOEH30I0B. ['WApONM3 HUTPUIOB W APYTUX MPOU3BOAHBIX KapOOHOBBIX KHCIIOT.
CuHTEe3bl Ha OCHOBE METAJNIOOPTaHWYEeCKUX coelrnHeHud. CHUHTE3bl Ha OCHOBE MaJIOHOBOTO 3(]upa.
[IpombllIEeHHOE MOTYyYE€HUE MYPABBUHON U YKCYCHOW KHCIIOT.

Crpoenue kapOokcuiabHOW Tpymmbl. OOpa3zoBaHue accoruaroB. Jlucconmamusi KapOOHOBBIX
KHCJIOT, 3aBUCUMOCTbh KOHCTAHTBI JUCCOLIMAIIMHN OT MIPUPO/IbI 3aMECTUTENIEH.

Peakiun kapOOHOBBIX KHCIOT. JlekapOoKCHIMpoBaHue, MAPOJIU3 COJIEH, TaJOTeHUPOBAHUE 10
I'enmto-@onbrapay-3enMHCKOMY.  DIeKTposnn3 cojieil  kapOoHoBbXx kucinoT (KombOe), cuHTes
ANKWIOPOMUIIOB U -HOAUIOB N0 XyHcIuKKepy. HempenenbHble kKapOOHOBBIE KHUCIIOTBI: aKpUJIOBasd,
METaKpUJIOBasi, OJIEMHOBas, 3lauauHoBas. VX cBoiicTBa M mpumeHeHue. HezameHuMble >KUpHBIE
KHCIIOTBHI.

[IpousBonHbIE KapOOHOBBIX KHUCIOT: AHTHIPHIIBI, TAJTOTCHAHTUAPHUIBI, CIOXKHBIE 3S(UPHI,
aMUJIbI, HUTPUIIBI, COJUA. X B3aMHBIE TTEPEXOIbI.

lanorenanrunpunael. [lomydeHne ¢ TOMOMIBIO TaloreHUAOB (ochopa, THOHUIXIOPHUAA.
okcammixjopuaa. CBOWCTBA TAIOTCHAHTUIPUIOB: B3aUMOJICUCTBUE C HYKJICO(DUILHBIMU peareHTaMu
(Boza, ciupThl, aMMHAK, aMUHBI, TUAPA3UH, METAUIOOPTaHUYECKUE COCTUHEHUS).

12. Caoxublie 3¢upbl. MeToabl MOTy4YeHus: dTepruduKanys KapOOHOBBIX KUCIOT (MEXaHHU3M),
AMJIMPOBAHUE CIHPTOB W QJIKOTOJSATOB AalMITaJOT€HHIaMH W aHTUAPUAAMH, AIKHWIMPOBAHUE
KapOOKCHUIIaT-aHMOHOB, PEAKIIMHM KUCIOT C TUA30METAHOM, aJIKOTOJIM3 HUTPWIOB. JIaKTOHBI 1 METOIBI
ux cuHTe3a. CuHTe3 opToddupoB. Peakium cioxkHBIX 3(QUPOB: THAPOIN3 (MEXaHU3M KHCIOTHOTO H
OCHOBHOTO KaTaju3a), aMMOHOJHU3, MepedTepuuKanns, peakiuu ¢ MEeTaUI00praHuYeCKUMU
COEIMHEHUSIMHU, BOCCTAHOBJICHHE JI0 CITUPTOB U albJACTU]IOB.
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Anruapuabl. Metoasl nojnydeHus. Peakiiuu aHruipua0B KUCIOT.

Hutpunbl. Meroasl mostydeHus: Aeruaparaius aMuaoB KucioT (¢ momoinbto P,0s, SOClI,,
POCI3). AnkumupoBanue aMOMICHTHOrO IMaHWA-UoHA. CBOWCTBA  HUTPHWIOB:  THIPOJIHU3,
BOCCTAHOBJIEHHE KOMIIJIEKCHBIMU FMIPUAAMU METAJIOB /10 aMMHOB U aJIbJIETHJI0B, B3aUMOJIEHCTBUE CO
CHUpPTaMHU, aMHUHAMHU (CUHTE3 aMHJIMHOB), MATrHUM- U JINTUHOPTAaHUYECKUMHU COETUHEHUSIMHU.

AMuapl. Merosabl MONy4eHHs: alWIMPOBAaHME aMMHaKka M aMUHOB, CHUHTE3 M3 HUTPHIIOB.
CpoiicTBa: THIPOJN3, BOCCTAHOBJIEHHE 10 aMuHOB. Jleruapartauust amugoB. [leperpynnupoBku
I'opmana u Kypruyca.

Cnoxnoddupnas konaeHcanus Kisiizena. Mexanusm peakuuu. [lepekpectHas KoHACHCAIUS
CJIOKHBIX 3PUPOB € d3PUpaMu 1ABEIECBON, YTOIbHONU KUCIOT WIH ¢ 3UPaMU apOMATUYECKUX KHUCIIOT.
BuyTpumonekynspHas KOHJCHCAIUSl CIOXKHBIX 3(UPOB JIBYXOCHOBHBIX KHCIOT 1O JlukMany.
Kongencanuss keToOHOB €O CIOXHBIMU 3(pupamMu Kak MeToj cuHTe3a 1,3-mukeroHoB. CUHTE3BI C
aleToykcycHbIM d3¢gupoM. CHHTE3bl C MaJOHOBBIM M AalleTOYKCYCHBIMH 3(UpaMu: TOIydeHHUe
KapOOHOBBIX KUCJIOT U KETOHOB.

13. /IByXxocHOBHbIe KAPOOHOBbIE KHCJIOTHI.

MeToapl CHHTE3a: OKHCIUTEIbHOE PACIICIUICHHE LUKIOAIKEHOB M IHMKIWYECKUX KETOHOB,
OKHCJICHHE TOJIMANKHIOCH30JIOB W KOHJCHCHPOBAHHBIX apOMATUYECKHX COCTUHECHUH. | aBHBIC
MIPEJICTAaBUTENN: IIaBeJeBasi, MaIOHOBAas, SIHTapHasl, afuNUHOBas1, (raneBas, TepedranieBas KUCIOTHI.
[IpoMbliITIEHHBIE METO/IBI ITOJIYUEHUS.

Oco0OeHHOCTH TIOBEJIEHHUS IABEJIEBOM W  MallOHOBOM  KHUCIOT. JludTuiokcamat B
CII0)kHO?(DMpHOI KoHJeHcauH. JlekapOOKCHIMPOBaHNE MAIOHOBOW KHCJIOTHI U €€ HCIOJIb30BaHUE B
KoHZeHcanusx c¢ anpaerugamu (KueBenarens). ManoHOBBIH 3(uUp W CHHTE3bl Ha €ro OCHOBE:
QIKWIMPOBAHUE HATPUEBOIO IPOM3BOJHOIO AJKWITAJIOTEHUJAAMU U akuenTopamu Muxasis.
BuyTtpumonekynspHas cioxxHodpupHas konaeHcaus (Jukman).

[IpombIlITICHHBIE METOABI TOJXy4eHUs (TaseBoil u TepedraieBoil KHCIOT, (TaIeBOro
anrugpuaa. OTaluMUI: €ro NoJyYeHUe, IPUMEHEHNE B CUHTE3€ NIEPBUYHBIX aMUHOB U JUJIS CO3JaHUS
3alUThl IEPBUYHON aMUHO-TPYIIIIHI.

MasienHOBBIM aHTUAPHUA, ALETHICHAUKApOOHOBas KHUCIOTa U €€ JAUMETHIIOBBIH 3(Qup Kak
TTUEHO(DUITBI.

Hutpocoenunenus. Anudarudeckue U apoMaTHueckue HUTpocoeauHeHus. Mx nmomyyenue u3
QJIKWITAJIOTeHUI0B (aMOMJIEHTHBIH XapakTep HUTPUT-UOHA) M HUTpoBaHUEM apeHoB. CTpoeHue
HUTpo-rpymisl (Me3omepus). CH-KucnotHOCTS.

Boccranosnenne B amuHbl. BoccTraHOBIIEHHME HUTPOApEeHOB B KHUCJIONM M IIEIOYHOM Cpene.
IIpomexyTouHble IIPOJYKTHI BOCCTAHOBJICHUS HUTPOTPYIIIbI (HMTPO30COETUHEHUS.
ApWITHAPOKCUIAMUHBI, a30KCH-, a30-, TuapasocoenuHeHus). CelneKTUBHOE BOCCTAHOBJICHHE
HUTPOTPYIIIBI B AMHUTPOApEHax. beH3nanHoBast neperpyninmupoBKa.

14. AMuHBbI.

Knaccupukanuss amMuHOB. MeToabl MOJMy4YeHUs: aJKWIMPOBAaHHWE aMMHMaKa M aMHUHOB TIO
lNopmany, Pramumuna xammst (I'aOpudib), BOCCTAHOBIICGHHE a30TCOAEPIKAIIUX TPOU3BOIHBIX
KapOOHMJIbHBIX ~ COEIUHEHMH W KapOOHOBBIX  KHCJIOT,  HUTPOCOCIMHEHWH,  HHUTPHIIOB.
[leperpynnupoBKM aMHI0B U a3110B KapOooHOBBIX KucIOT (['odpmana, Kypuuyc).

AmuHBI Kak ocHOBaHUsS. CpaBHEHHE OCHOBHBIX CBOWCTB aJM(aTHUECKUX U apOMaTHUYECKHX
aMHHOB. BiusiHue Ha OCHOBHOCTH aMHUHOB 3aMECTHUTENICH B apOMaTHUYECKOM sifipe. AJIKMIMPOBaHUE U
allMIIIPOBaHME aMHHOB. TepMUYecKoe pasiiokKeHHe TMIPOKCUIOB TeTpaaakuiaMMoHus no ['opmany.
Wnentudukanuss U paszneieHre NEpBUYHBIX, BTOPUYHBIX U TPETUYHBIX AMHUHOB C IOMOIIBIO
oenzoncynepoxnopuga (npoda XuncOepra). Cynbdamuanbie mpenaparsl. OKHUCIeHHE U
rajjoreHupoBanre aMuHoB. [loyueHrne H30HUTPUIIOB, UX BOCCTAHOBIIEHUE U THAPOIIU3.

Peakiuu »neKTpopMIBHOTO 3aMelleHdss B OEH30JbHOM KOJbLIE apOMaTHUYECKUX AaMUHOB:
raJIoreHUpPOBaHue, Cylb(QUpoBaHHE, HUTPOBAHME, aUWIUpPOBaHUE, (OPMUIUpPOBAHUE. 3alIUTa
aAMUHOTPYIIIIBI.

B3anmopeiicTBre NEPBUYHBIX, BTOPUYHBIX U TPETUYHBIX AMUHOB C @30TUCTOM KUCIOTOM.

Jna3zocoenuHEeHNs. ApOMaTHYECKUE 1Ma30COeIMHEHUs. Peakiny qua3oTHpOBaHMsI IEPBUYHBIX
apoMaTHYeCKUX aMHHOB. YCIIOBUS AMA30THPOBAHUS B 3aBUCHMOCTH OT CTPOCHMSI aMHHA. MeXaHU3M,
pUpoJa HUTpo3upyrouero arenta. CTpoeHne U yCTOWIMBOCTH cojiei auazonus. Terpadropoboparsl
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u rekcapropodocdarsl apeHanazoHus. CTaOWUIbHBIE KOBAJEHTHBIE (OPMBI THA30COCTUHEHUN.
KucnoTHO-0CHOBHBIE paBHOBECHS C YYaCTUEM KaTHOHA apeHAMAa30HHs.

Peakuuu apoMaTudeckux AUa30COCAMHEHUN C BBIIEICHHEM a30Ta: 3aMeHa AHa30TpYIIbl Ha
THJIPOKCHIIbHYIO-, IIMaHO-, HUTporpymmy, ¢top (Luman)-, xsop, O6pom, o, ¥ BOAOPOI.

Peakuuu nmazocoeauHeHuil 0e3 BBIJEICHHUS a30Ta: BOCCTAHOBJIEHUE JI0 APWITHAPA3HHOB,
azocoueTaHue. A30COUYETaHHWE KaK  peakmust  JJIEeKTpOQWIbHOTO  3aMemeHus. A30- u
JIMa30COCTABIISIIOIINE, YCIIOBHS COYETaHUs ¢ aMUHaMU U (eHosaMu. A3okpacurtenu, pH-uHAUKaTOPbI.

Peaknun  HykieouiabHOrO  3aMemieHMs B OCH30JbHOM  KOJIbIIE, AKTHMBHPOBAHHOM
nuazorpymmoil. /luazomeran, ero crpoenue (CTpykrypHoe poactso ¢ N2O).

15. ®eHoabl.

Metonet  monydeHuss  (EHOJNOB W3 apeHCyIb(OoKHUcIOT  (MIETOYHOE  IUIABIICHUE),
apuiITrajJoreHuIoB, cojeil apenauasonus. [lomyuyenue ¢eHona B NPOMBIINLIEHHOCTH U3 KymoJia
(M30mpOMIIIOCH3071a).

®enonbl kKak HO-KUCIOTHI, BIUSIHUE 3aMeCTUTENIel Ha KUCIOTHOCTh (PeHOIOB. AMOUICHTHBII
xapakrep (enomsaT-uoHoB. C- m O-ankwimpoBanue ¢GeHonsAToB. [lorydeHne MpOCTBIX W CIIOKHBIX
3¢upoB (HeHOI0B.

Peakium  anekTpomIbHOTO  3aMemIeHHsT B~ apOMaTHYECKOM  KOJbIle  (DEHOJIOB:
raJloreHupOBaHNe, HUTPOBaHUE, CyIb(hUpPOBaHUE, HUTPO3UPOBAHUE, ANKWINPOBAHUE, AlIUIUPOBAHUE,
dopmmupoBanue. Dranenns: ¢deHondranenHn u dayopecuenH. KapOokcuiampoBaHue IIETOYHBIX
coneit genosnoB no KonpOe (monmyueHue camuiuiaoBod KucioTel). dopmunupoBanue (EHOIOB IO
Pelimepy-Tumany (caauuuioBblil anbaerun).

[TonsiTne o MHOroaroMHbIX (peHonax (MUPOKATEXWH, PE3OPLMH, THIPOXUHOH, MHPOTaJIION,
(hIOPOTITIONHH).

Oxucnenne ¢enosnon. [lomydenne o- u m-O0€H30XMHOHOB, aHTpaxuHOHA. Okwucienue 9,10-
OUTUIPOKCUAHTpalleHa (AaHTParuJpOXMHOHA) KHCIOPOJAOM KaK IpUMEp €HOBOW  peakLuu:
MPOMBIIIJICHHOE MOJIy4Ye€HHE MEPEKUCH BOJIOPOJIa. APOKCUIIBHBIE PaIUKAIIbI.

I'erepounxinyeckue coenuHeHus. Knaccudukanus rerepouukioB, UX pojib B IPUPOJE U B
pa3NUYHbIX 001ACTAX MPOU3BOJICTBA.

16. IIaTHYWIEHHbIE TeTEePOUMKIIBI C OHMM rerepoaToMom: ¢pypaH, THODEH, THPPOJI.

ApOMaTUYHOCTh MATHUWIEHHBIX TETEPOLMKIIOB. Peakuuu 31eKTpoQUIBHOIO 3aMelleHus B
MATUWIEHHBIX apOMAaTUYECKUX TeTepOLMKIAX: HUTPOBaHHE, CYIb(UPOBAaHUE, TaJOreHHUPOBAHUE,
dbopmunupoBanue, anuaupoBaHue. OpueHTanus >MeKTPOPUIBHOTO 3aMEIIeHUs U ee OOBbsICHEHHE.
IMuppon kaxk NH-xucnora. [luppon-kamuii W NOUPPOJI-MarHUM TaJOTEHUABI, HMX pPEAKIUH C
NIeKTpO(UIbHBIME peareHTamu. [luppon kak cTpykTypHas eauHuua nopgupuHoB. [loHsTHE O
CTPOCHUH U OMOXMMHUYECKOH POy XJIOpopuiia U reMOorIo0nHa.

HlecTuuneHHble apoMaTHYECKHE T€TEPOLMKIIbI C OAHUM IeTepOoaTOMOM: MUPUINH U XUHOJIMH.
[Mupunun. ApomaTrueckuil XapakTep MUPHUANHA, CPaBHEHUE ¢ TUPPoJioM U OeH3zonoM. [Tupuann kax
ocHoBaHHe. Peaknuu c rajoreHaqkaHamMH. Peakiuu >JeKTpOQHUIBHOIO 3aMELIeHHUs B IMUPHUIUHE:
HUTpPOBaHuUE, CylbpupoBanue, rajoreHupoBanue. N-Okucy TupuUIuHa U €€ UCII0JIb30BaHUE B peaKLuu
HUTpOBaHus. [[0ABMKHOCTS aTOMa rajloreHa B MUPUAMHOBOM S/IpE B PEAKIMX C HyKJIeo(uIamu.

CuHTe3 XMHOJIMHA U 3aMEUIeHHBIX XUHOJIMHOB U3 aHUIMHOB 110 Ckpaymy.

17. IlpupoaHble coeqUHEHMS.

Monocaxapuasl. Knaccuduxanus u crepeoxumusi. TeTpossl, IEHTO3bI U TEKCO3bl. ANIBO3BI U
kero3bl. Crepeoxumus anpao3 B npoekiusx Pumepa u Xesopra. [mrokosza. Lukimumueckue
noJtyareraibHble (POPMBI TJIFOKO3BI: TIIIOKOMUPaHO3bl U -(pypaHo3bl. AHOMepsl. MyTaporanus. CunTes
IOPOCTBIX U CIOXKHBIX A(QHUPOB TIIOKO3bl. [JIMKO3UAHAS THUAPOKCUJIbHAS TpYIIa, IOHATHE O
TJINKO3H/JIaX.

Jlucaxapuabl Ha TpUMEpax MajbTO3bl, LENI00M03bI U (ppykTo3bl. BoccraHaBnuBaiomme u
HEBOCCTAHABIIUBAIOLIUE IUCAXapUIbL.

[Tonmucaxapuapl: Kpaxmal, LEeUT0103a, XUTHH. [IoHATHE 0 CTPOSHUH ATUX OHOIIOTUMEPOB.

Tepnenst, TepnieHou bl [ToHATHE 00 OCHOBHBIX 3Tanax onocunres3a. Yuactue KoA u ATO.
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18. Ucnonb30BaHue 3aIIMTHBHIX FPYNI B OPraHN4YecKOM CHHTe3e.

3amuTa KapOOHWIBHOW TPYMIBI B aibJACTHAAX W KETOHAX: MHKIWYECKUE aleTamd |
troarerani. CeJlleKTUBHAS 3alllMTa OJJHONU U3 HEPABHOLIEHHBIX KapOOHWIBHBIX IPYII B MOJIEKYJIE.

3amuTa aMUHOTPYIIIBI. 3alUTHBIE TPYIIIIHIL.

19. ®u3snyeckue MeToAbI UCCJIEOBAHUS B OPraHNYeCcKOH XUMUH.

19.1. O6mas  xapakTepucTHkKa  (U3MKO-XMMHYECKUX  METOJIOB,  OCHOBAHHBIX _ Ha
B3aMMOJICHCTBUM M3JIy4EHHUS ¢ BeliecTBOM. CrieKTpasibHble U JU(PAKIIMOHHBIE METO/IbI.

19.2. KonebarensHas  cnekrpockonus: npupoga  HMK-cmekrtpoB, mpaBunma  otOopa,
XapakTepucThuueckue 4yactoTel mnornomenusa. KP-cnektpockonus. IlpencraBienuss o TeXHHKe
SKCIIEPUMEHTa U MeTojax npurotosieHus npod B MK-cnekrpockonuu.

OYHKIMOHAIBHBIM ~ aHaJW3  HAa  OCHOBE  XapaKTEPUCTHUYECKUX  YacTOT:  aJKaHbI
XapaKTEPUCTUYHOCTh KojeOanmii cBszeit C-H, HexapakTepucTuuHOCTh KoseOanmii cBszeir C-C:
QJIIKCHBI - XapaKTePUCTHYECKHUE YaCTOTHI, 3aBHCHMOCTh YacTOTHl BajeHTHOTro kojebanus C=C ot
pa3auYHbIX (PaKTOPOB: ATKUHBI, APOMATHUYECKUE COCIUHEHHS - XapaKTePUCTUUECKHE YacTOThI, (hopma
KOJIeOaHU# apoMaTHYeCKOro Kojblia, nedopmarmonnsie konedbanus C-H; kapOoHMIIbHBIE COSAMHEHUS
- XapaKTepUCTUUECKHE YaCTOThI, BIUSHUE conpsbkeHus cBsizeil C=0 ¢ ApyruMu KpaTHBIMU CBSI3SIMH.

19.3. DieKTpoHHAs CIEKTPOCKOIHUs B YIETPaGUOJECTOBOW WM BHUAMMOW OOJNACTAX: TpPUPOIA
CHEKTPOB, THUIIBI JJIEKTPOHHBIX IEPEXO0J0B, MOHATHE O XpomodopHbix rpymmnax. lIpumenenus
3JIEKTPOHHOU CHEKTPOCKONMUU B OPTAHUYECKOW U AJIEMEHTOOPTaHUYECKON XUMUU.

19.4. Cuekrpockonus SMP. MaruutHele CBOHCTBa aTOMHBIX sifep. AHcaMOllb sep B
CTaTUYECKOM MAarHUTHOM TMojie. MarHuTHoe SKpaHupoBaHue sjiep. KoHcTaHTa sKkpaHUpOBaHUSA U
XUMHYECKUN CIBUT.

DOTaNOHUPOBAHUE CIEKTPOB. YCJOBHUS TMOJYYEHHUsS] CIEKTPOB BBICOKOTO pPa3pelICHHUS.
OtHocuTeNnbHBIE MHTEHCUBHOCTH curHanoB. lllkama xumuueckux caBuroB "H B opraHmdeckux
COeQMHCHISIX. XHMHUCCKHIE CABUIH °C st OpPraHUYECKUX MOJICKYII.

XHWMHYECKHE CIABUTM U CTPOCHUE MOJEKYJ. XapaKTePUCTUUYHOCTh XUMUYECKHUX CJIIBUTOB,
AMITUPUYECKUE TTPABUIIA UX OIEHKH MO aUTHBHBIM CXEMaM.

OcHoBHas JiuTepaTypa

1. Amnanu3 opraHMYeCKHX M 3JIEMEHTOOPraHWYECKHX COCAMHCHUH; y4e0.-meTon. mocobue [Tekcr] /
coct.: I'. b. Henpeukas, JI. I1. [aynuna, A. A. TarapunoBa, T. B. Mamacesa. — Upkyrck: UT'Y,
2014.-93 c.

2. Pomanosckuii, b. B. OcHoBbl KaTanu3a: yueOHnoe nocobue [Texct] / b. B. PomanoBckuii. — M.:
bunowm. Jlaboparopus 3Hanuii, 2015. — 172 c.

3. PeyroB, O. A. Opranunueckas xumusi: B 4-x 1. T. 1 [Tekcr] / O. A. Peyros, A. JI. Kypu,
K. I1. Bytun — M.: bunom. JIabopaTtopus 3nanuii, 2014. — 567 c.

4. PeyroB, O. A. Oprannueckass xumusi: B 4-x 1. T. 2 [Tekcr] / O. A. Peyros, A. JI. Kypu,
K. I1. Bytun — M.: bunom. JIabopaTtopus 3nanmii, 2014. — 623 c.

5. PeyroB, O. A. Opranmueckas xumus: B 4-x 1. T. 3 [Tekctr] / O. A. Peyros, A. JI. Kypmu,
K. II. Bytun — M.: bunowm. JlaGopaTtopus 3nanwmii, 2014. — 544 c.

6. PeyroB, O. A. Opranmueckass xumus: B 4-x 1. T. 4 [Tekcr] / O. A. Peyros, A. JI. Kypu,
K. II. Bytun — M.: bunowm. JlabopaTtopus 3nanwmii, 2014. — 726 c.

7. Cwmut, B. A. OCHOBBI COBPEMEHHOr0 OpPraHMYECKOro CHHTe3a. YdeOHoe mnocobue [Tekcr] /
B. A. Cvmur, A. JI. luneman. — M.: bunom. Jlabopatopus 3nanwmii, 2014. — 750 c.

8. Turue, JI. JlomuHo-peakuuu B opranndeckom cunrese [Tekct] / JI. Tutue, I'. Bparue, K. I'epuke;
nep. ¢ auri1. — M.: bunom. JlaGopaTtopus 3uanwmii, 2010. — 671 c.

9. Tpasenn, B. ®. Opranunyeckas xumus: yueoHoe mocobue st By30B: B 3-ex 1. T. 1 [Teker] / B. @.
Tpasenb. — M.: bunowm. Jlabopatopust 3Hanuid, 2014. — 368 c.

10. Tpasens, B. @. Opranuveckas xumus: yueoHoe mocobue s By30B: B 3-ex 1. T. 2 [Tekct] / B. .
Tpasenb. — M.: bunowm. Jlabopatopust 3Hanuid, 2014. — 517 c.

11. Tpagsenb, B. ®@. Opranuueckast xumus: yaeOHoe nmocodue s By3oB: B 3-ex 1. T. 3 [Tekct] / B. @.
TpaBenb. — M.: bunom. Jlabopatopwust 3Hanwmii, 2014. — 388 c.
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4.2.2 Hay4ynasi cienMajbHOCTh. Du3nyeckasi XuMusi

1. ITocTynaresibHOe, KOJ1e0aTeIbHOE U BpaliaTe/ibHOe IBUKEHHE MOJICKY.I.

OHeprusi pas3ivyHbIX BUAOB JABMKEHHS. OCOOEHHOCTH KOJeOaTeNbHBIX M BpaIlaTEIbHBIX
CIIEKTPOB norjouieHus. Onrucanue IBUKEHUS JIEKTPOHOB B aTOME.

2. ATOMHasi opoOMTAJIb.

KBanrtoBbie umcia. Tumbl aTOMHBIX opoOwrtanei. s-, p-, d-opOurtanu; ['mOpuamsamus, ce
Pa3HOBUIHOCTH.

3. MeToa MOJ1eKyJISIPHBIX OpOUTaIeii.

MornexyssipHble OpOMTaIM ABYXaTOMHBIX MoJekyd. Knaccubukanus opOutaneit. Ilpupona
XUMHUYECKOH CBA3HU.

4. Oco0eHHOCTH KPHCTALJIMYECKOT0 COCTOSIHUSI BelecTBA.

[Ipoueccsl ymopsimodeHuss M pasynopsaodeHus B Bemectse. lloHsatue o cummerpum.
Tpancnsironnas cummetpus. [IpoctpancTBenHas pemierka. ToueuHble rpyImibl (KJ1acChl) CHMMETPUH.
IIpocTpancTtBeHHble rpynnbl cummerpuu. Cunronumu. Pemerku bpass. CuMBOIIBI Yy3II0B, psIOB,
wtockocteil. Unaexcsl Musiepa. D¢ ¢dexkTuBHBIC paAnyChl aTOMOB U MOHOB. [ITOTHElIIIE yITaKOBKH 1
HOJURIpUYecKre MoJiesu. M30CTpyKTYpHOCTb, H30MOP(U3M U TOTUMOPHU3M.

5. IlepBblif 3aK0H TEPMOAUHAMUKH.

Tennora u pabora. BuyTpenHss sueprus v sHTaIbNUA. OYHKIIMY COCTOSHUS CUCTEMbI. 3aKOHbI
TEPMOXUMUH.

6. Bropoii 3aKoH TepMOAMHAMUKH H €r0 CJIeJACTBHUS.

OHTpornHsA Kak (QYHKIUS COCTOSHUA. VI3MEHEHHWE OSHTPONMHM B pPa3IMYHBIX IIPOLECCAX.
CraTucTU4eCKUid CMBICI SHTPOIINH.

Xapaktepuctuueckue ¢(ynkuuu. Dynkuum enpmronmbma u  ['mbbca, ux  cBoiicTsa.
Hcnons3zoBanne cooTHomeHN MakcBesuia Juisl CBSA3M TEPMOJUHAMUAYECKHUX [1aPaMETPOB CHCTEMBI.

VYcnoBus paBHOBECHS U KPUTEPUH CaMOIPOM3BOJIBHOIO IPOTEKAHUS MPOLECCOB. Y paBHEHUE
I'nb6ca-T'enbMromnpla U €ro pojb B XUMUU. XUMHUECKHUE MTOTEHIUAIIbI, X ONPE/EIICHNE, BEIUNCICHHUE
U CBOMCTBA.

7. Yc0BHe XMMHY€CKOT0 pAaBHOBeCHS.

TepmoauHaMuyeckuif BBIBOJ YPaBHEHUH H30TepMBl M M300apbl (M30XOpbI) XMUMHUYECKOH
peakuuu. BiausHue paznuyHbIX (akTOpoB (TeMIlepaTypbl, JAaBJIEHUS, NPUMECH WHEPTHOIO ra3a) Ha
I0JIO)KEHNE PABHOBECHS.

VYcnoBue reTeporeHHOro paBHOBecHs 0e3 xumuueckux peakmuil. [lpaBuno ¢a3 ['mbOca.
®azoBble nepexoapl. OTHOKOMIOHEHTHBIE CHUCTEMbl MU UX Juarpammbl coctosiHus. [lonmnmopdubie
¢dazoBble mpeBpalieHus. JIByXKOMIOHEHTHBIE CHUCTEMbl M MX JHarpaMMbl COCTOSHUS. MeToabl
ITIOCTPOEHHUS TNarpaMM COCTOSTHUS.

8. PacTBOpBI.

TepMmonuHaMuyeckue QYHKIMM CMEHIEHMs] [UIsl WJEATbHBIX U HEWJEaJbHBIX PacTBOPOB.
[TapunaneHble MOJIBHBIE BEIMYMHBL. PACTBOPUMOCTD ra30B M TBEP/BIX TEI.

Konnurarusasle cBoiictBa pacTBopoB. 3akoHbl Payns u [enpu. DO0ymimockonus u
kpuockonus. OcMoc.

PactBopel smektponuToB. OCHOBHBIE MOJNOXKEHUA Teopun AppeHnyca. MpeampHOCTE M
HEHUJICATbHOCTh PACTBOPOB EKTPOIUTOB. [TOHATHS cpeHel aKkTUBHOCTU M CpeHEro KodpuirenTa
AKTUBHOCTH.

9. PaBHOBecHBIE JIeKTpoXxuMudeckue menu u ux IJC.

®opmyna HepHcra u ypaBHenue ['nb6ca-I'ensmromnbia. [ToHaTHE 371€KTPOJHOrO MOTEHIMANA.
Knaccudukanus 31eKTpogoB U 3JIeKTpoxuMudeckux uemned. OmnpeaeneHue KodPPUIMEHTOB
aKTUBHOCTEW U 4Mcen nepeHoca Ha ocHoBe u3Mepenus JJ[C. Xumndeckue HCTOUHUKH TOKA.

Omnucanue HEOOPaTHUMBIX MPOLECCOB B TepMoauHamuke. [lotoku. TepMoanHaMUUeCKue CUIIBI.
CootHomienuss B3aumHocTH Omn3zarepa. HepaBHOBecHBIE SIBJIIEHHS B pacTBOpax 3JIEKTPOJIMTOB.
Hubdy3ronnplii u MurpanuoHHbI TOTOKH. Dopmyna Hepucra-DitHmTeiiHa. YaenbHas u
SKBHMBAJIEHTHAs 3JIEKTPOIIPOBOJHOCTh. Yucia nepeHoca 1 METO/Ibl UX ONPEIEIICHUS.
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[In0THOCTE TOKa Kak Mepa CKOPOCTH 3JIEKTPOAHOIO IpoLecca; MOJAPU3alus JIEKTPOIOB.
MexaHu3MBbl NepeHoca 3apsaa U Maccsl: Juddy3usi, MUrpanus 1 KoHBeKuMsa. KoHIeHTpalnoHHas u
XuMHueckas nossgpusauus. llepenanpsokenue.

10. OcHOBHBbIE NOHATHS XUMHYECKOI KHHETHUKH.

CKopocTh XMMHMYECKOM pEaKIMM, OCHOBHOM IIOCTYJaT, HOPSAOK M  MOJEKYISIPHOCTb.
Kunernyeckue ypaBHeHHMs. MeTonpl ONpenencHuss KOHCTAHT CKOPOCTEH M IOPSAJKOB PEaKLHM.
Kunernka oHOCTOpOHHUX peakiuil. KuHeTnka oOpaTUMBIX U NapauieabHbIX peakiuuil. 3aBUCUMOCTh
CKOPOCTH peakLUU OT TEMIIEpaTyphl. Y paBHEHHE AppeHuyca.

Teopust akTUBHBIX COYAApPEHUI B XUMHYECKOM KMHETUKE. /[JOCTOMHCTBA M HEIOCTATKU TEOPHUH
coynapenuil. Teopus nepexoIHOr0 KOMILIEKCA.

11. Koyls1oMaHBIE CHCTEMBI.

Knaccudukanus, obOpazoBanue (mONydeHHE), ODIEKTPUYECKHE CBOMCTBA, YCTOWYHBOCTD.
JlucriepcHble CUCTEMBI: 30JIM, 3MYJIBCHH, IICHBI, a3p0O30JIM; CBOWCTBA M INPUMEHEHHE; KOJUIOMIHAS
XUMHS B OXPAaHE OKPYKAIOLIEH CPEJIbI.

12. AncopOuusi u aacopOoIIMOHHOE PABHOBECHE.

TepMmonnHamuyeckass Teopus aAcopOLMOHHBIX paBHOBecHU. IIpakThyeckue HNpPUMEHEHUS
azcopOoIuu.

[loBepXHOCTHBIE SBICHMS: NMOBEPXHOCTHASI SHEPrusi, KalWJUIAPHBIEC SIBICHUS U CMauMBaHUE,
[IOBEPXHOCTHO-aKTHBHBIE BEIIECTBA.

13. CraauiiHocTh TBepAOda3HBIX MpeBpaleHHIi.

IlocnenoBarenbHOE U MapajlIesIbHOE NPOTEKaHWe cTaaui. MHAYKINOHHBIN NEpUOa. YUEeHHUe o
JUMUTHUPYIOILEH CTaguu. 3aKOHBI 3apo/ibllieo0pa3oBanus. Mozenu o0pa3oBaHUs M POCTa 3apO/IbILIEH.
Huddysnonnsiii nepenoc. OObeMHasi, MOBEPXHOCTHAs W 3epHOTrpaHMyHas nuddys3us. Peakuuu B
cMecsX MOpoIKoB. Pacnpenenenue yactun nmo pasmepam. MoenbHble METOABI M3Y4YEHHs pEaKLui
TUNIA TBEPIOE/TBEPIOE W TBepAoe/Tas. MopenbHbIe TPEACTABICHUS O MEXaHW3ME pEaKIHui
TBepoe/ra3. OKHCIeHUE METAJIIOB.

14. Knaccudukanust TBepa0(pa3sHbIX MATEPHAJIOB N0 (PYHKIHMOHAJBHBIM CBOHCTBaM.

HonHast mpoBOAMMOCTh U TBEPAbIE 3JEKTPOJaUTHL. CylnepruOHHBIE NPOBOAHMKH. KaTnoHHbIE
MIPOBOJHUKH.

15. In3nekTpuKH.

XuMmudeckas 1 pu3ndeckas Npupoja Au3JIeKTpukoB. HaBeeHHast U ClIOHTaHHas MOJIIpU3aLusl.
CerneToaneKTpUKH, MUPONIEKTPUKH U MbE30IJIEKTPUKU. MarHuTHble MaTepuaisl. OyHKIIMOHAIbHbBIE
napametpsl. Knaccudukanus MarHuTHBIX MaTe€pUaioB, OCHOBHbBIE CTPYKTYphI M CBOWCTBA (METAILIbI U
CIUTaBbI, OKCUJBI MIEPEXOJHBIX METAJUIOB, IIMUHENN, TpaHaThl, IEPOBCKUTHI, rekcadepputsl). Odnactu
IIPUMEHEHHUS, B3aUMOCBS3b CTPYKTYpbl M CBOWCTB. CBEpXNpOBOAAIIME MaTepuaybl. TpaaullMOHHBIE
(MeTasuIbl U UHTEPMETAJUIN/IBI) U BBICOKOTEMIIEpATypHbIE (OKCHIbI) CBEPXIIPOBOIHUKH.

OcHoBHas JuTepaTypa

1. Pomanosckuii, b. B. OcHoBbI kaTanmu3a: yueOHoe mocobue [Tekct] / b. B. PomanoBckuii. — M.:
bunowm. Jlaboparopus 3nanuit, 2015. — 172 c.

2. Cwmur, B. A. OCHOBBI COBPEMEHHOI'O OPTraHMYECKOro CHHTe3a. YdeOHoe mocobue [Tekcr] /
B. A. Cmur, A. I. Iunsman. — M.: bunowm. Jlaboparopus 3nanuit, 2014. — 750 c.

3. Twurne, JI. Jomuno-peakiuu B oprannueckom cunrese [Tekct] / JI. Turne, I'. Bpame, K. I'epuke;
niep. ¢ anrit. — M.: bunom. JlaGopaTtopus 3nanwmii, 2010. — 671 c.

4. Tpasens, B. ®. Oprannyeckas xumus: yueOHoe nocodue s By30B: B 3-ex 1. T. 1 [Tekct] / B. @.
Tpasenb. — M.: bunom. Jlabopatopust 3Hanui, 2014. — 368 c.

5. Tpasenn, B. ®. Opranndeckas xumus: yaeOHoe mocodue st By30B: B 3-ex 1. T. 2 [Tekct] / B. @.
TpaBenb. — M.: bunowm. Jlabopatopust 3Hanmid, 2014. — 517 c.

6. Tpasenb, B. ®. Opranudeckast xumusi: yaeoHoe mocoome s By3oB: B 3-ex 1. T. 3 [Tekcr] / B. ®.
TpaBenb. — M.: bunowm. Jlabopatopust 3Hanmid, 2014. — 388 c.
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4.2.3. HayuyHasi cienqHaJIbHOCTH . BbICOKOMOJIeKYJISIPHBbIE COeTUHEHMSI

1. PagukajbHasi IOJMMeEpPH3AIUS.

MoHomepsl. Nuannuuposanue npouecca buznuecKkuMu BO3JICUCTBUAMU u
BBICOKOTEMIIEPATYpHOE XMMHYECKOE€ WHHUIMUPOBAaHME. HUIMUpOBaHME mpouecca IpU HUBKUX
temreparypax. OKHCIUTETbHO-BOCTAHHOBUTENIbHBIE CHCTEMbl MHUIMUpOBaHUs. Peakiuu mnepeHnoca
LEMHA, BO3MOXXHOCTU PETYJIMPOBAHMS MOJEKYJSIpHOW Macchl. KuHeTHueckuil aHanmu3 mpouecca.
Peakumu pocra 1emnu, 0COOCHHOCTH IMOTMMEPU3AIIMN JHCHOBBIX MOHOMEPOB. Peakiinu oOpbIBa 1eneil.

2. O61mue 3aKOHOMEPHOCTH MOHHOM MOJTUMEpPHU3aAIUH.

@opMBbl  CYIIECTBOBAHUSA AaKTUBHBIX LEHTpPoB. lloHATHEe 00 HOHHO-KOOPAMHAIIMOHHBIX
nporeccax. Karnonnas mnomumepuszanus. OcHoBHble  MOHOMEpHL.  CrocoObl  WHUIIMUPOBAHUS
KaTHOHHOW TOJMMEpHU3alluy, TOHATHE O COKaTalM3aropax. Peakium pocra 1enu, oCOOEHHOCTU
MOJIMMEPU3AIIMU JUECHOBBIX MOHOMEPOB. Peakiiuu orpaHu4eHus pocTa 1emu.

3. AHMOHHAS MOJTUMePU3aLUs.

OcHoBHbIE MOHOMEpHL. MHUIIMUpPOBAHWE TMOJUMEPHU3ALMH IICJIOYHBIMU METAJUIaMU M WX
COeIMHEHUsIMU. Peakuuu pocta nenu mnoja JCHCTBUEM COEAMHEHUM IIEJIOYHBIX MeTaioB. Pounb
MPUPOJIBI MPOTUBOMOHA M TOJSPHOCTH cpenbl. Peaknuu orpanmuenus pocra uenu. [lonarue o
(GKUBBIX»  TonuMmepax. PerymupoBaHue  MOJIEKYJSIPHOM  MacChl KaydyyKOB IIPH  HOHHO-
KOOPJAMHAIIMOHHOMW TTOJIUMEpa3alli.

4. AHHOHHO-KOOPAUHAIIHOHHAS MoJIUMepHU3anusi nox  JelicTBUEM coeIHHEeHU
nepexoaHbIX MeTAJJIOB.

CriocoObl moy4eHus KaTanu3atopoB. Peakiuu pocta menu npu aHUOHHO-KOOPAMHALMOHHON
noJImMepu3aui. MexaHu3M CTepeoperyIMPOBAHMSI IPU TOJTMMEPU3AINN O0JICUHOB ¥ TUCHOB.

5. ConoJimMepu3anmsi.

Craructuueckasi CONoJIMMEpHU3aIlsi, ypaBHEHHE cocTaBa U ero aHainu3. CriocoObl MmoimydeHus
Yepeayomuxcs conoaumepoB. OCOOEHHOCTH XUMUYECKOTO CTPOCHUSI M CITOCOOBI MOTyYeHHUs OJIOK- U
MIPUBUTHIX COMOJIUMEPOB.

6. [ToamkoHAeH AU, €€ OTJIUYHS OT MOJTUMEPU3AINH.

Hcxonnpie BelecTBa U BIMAHUE UX (DYHKIIMOHAILHOCTH Ha CTPOEHHUE TTOJIy4aeMoro MojiuMepa.
OcCHOBBl KHMHETHKM TIONUKOHACHCAIlMKM. PaBHOBECHbIE M HEpaBHOBECHbIE peakuuu. CrnocoObl
MPOBEACHUSI U OCOOEHHOCTH HEPAaBHOBECHBIX IMPOIIECCOB. PaBHOBECHAss MOJIMKOHACHCAIIMS, CITOCOOBI
ee mpoBeleHUs. Polb JeCTPYKTUBHBIX U OOMEHHBIX pPEaKIMid, BIMSHHE COOTHOIIEHUS PEareHTOB.
[IpuMeHeHne peakiuii MOJIUKOHICHCAIIMU B IPOMBIIIUICHHOM CUHTE3€ Kay4yKOB M JIPYTUX TOJIUMEPOB,
MIPUMEHSEMBIX B PE3UHOBOI MPOMBIIIEHHOCTH.

7. XuMH4YeCKHE PeaKkuu B MOJUMepax, uxX Kiaccupukaums.

Peaknun mnonvmepaHaNOrMYHBIX NPEBPALEHUN, MPUMEPHI TMOJTYYEHUsT HOBBIX IOJMMEPOB.
Paznuunbple peakiiuu Ha OCHOBE HEHACHIIIICHHBIX KayqyKoB. MoauduKkamms CHHTETHUECKIX KayqyKOB
Ha CTa[IUAX CHHTE3a W nepepaboTku. MaKpoMONEeKyIspHbIE peaKIny, UX Pa3HOBUAHOCTH. JIuHeitHOe
ymHeHue 1enei. [lomydenne ceTdyaTbix MOJUMEpPOB HAa OCHOBE OJUTOMEpOoB. [lomydeHue cerdarsix
MONMMEpOB. Peakiuu ByJNKaHU3alMK, UX OOIIHME 3aKOHOMEPHOCTH. BO3MOXKHOCTH BYJIKaHU3ALUU
HACBHIICHHBIX KAay4yKoB. BylkaHu3aius KaydyyKOB CEpOM, pOJIb YCKOpUTEJIEH BYyJIKaHU3AIUH.
Bo3MOXHOCTH ByNKaHU3aIMU KaydyKoOB ¢ (YHKIIMOHAIBHBIMU TPYINaMu. Peakiuu AeCTpyKIMH, HX
Pa3HOBHIHOCTH. MexaHW4ecKass U TepMOJAMHAMUYECKas NEeCTPYKIUs, UX OCOOCHHOCTH W POJIb MPHU
nepepaboTke  MOAMMEpPOB. TepMOOKHCITUTENbHAs  JECTPYKLIHUS H  CTapeHHUE  MOIUMEpPOB.
[IpoBocTapurtenu, UX TUMBI U MEXAHU3M JICHUCTBUS. SIBI€HUE CUHEPTUA3MA.

8. Knaccudukanus noaumMepoB no XuMH4eCKOMY COCTABY U CTPOEHHIO.

MN3omepuss B TONMMEpPHBIX IIEMAX, CTepeoperysipHbie momumepbl. Kondwurypanus u
koH(popmarus MakpoMoliekyin. OCHOBHBIE MOJIEIH MOJUMEPHBIX IIeTeil: CBOOOTHOCOUIICHEHHAS 11ETIb,
uenb ¢ (UKCHPOBAaHHBIMU yriamMH. XapaKTEPUCTUKH pPa3MepoB U (OpPMBI MOJUMEPHBIX IIETICH.
Buyrpennee BpaiieHue u moBopoTHas u3oMepus. l[lomumepsl € XHpadbHBIMU  LEHTpamHu.
Kondopmanust Mmakpomosiekyn u KoHGOPMAaIIMOHHAS SHEPTHSL.

9. PerakcanmoHHbIe NpoLecchl B MOJMMeEPax, CIEKTP BpeMeH pejakcanuu. B3anmocss3b
TeMInepaTypbl U BPEMEHH B pelakcallMOHHOM Iiporecce. YpaBHeHue BunbsiMmca-JIanaena-deppu.
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CgolicTBa pacTBOPOB MOJMMEPOB PA3IMUHBIX KOHUEHTpaui. [IoHATHE O KayecTBe pacTBOPUTEINS.
OCHOBBI TEOpPHUH PACTBOPOB, TEIIOBBIE (P (HEKTHI U BEPOSITHOCT IPOIIECcCa paCTBOPEHUSI.

10. HaGyxaHue noiuMepoB, BJUsIHNE IPHUPOIbI IOJIHMepPa U PACTBOPUTEJIS.

CraTtuctudeckasi TEOpHsl paBHOBECHOT'O HAOyXaHUSI CETYAaThIX MOJMMEPOB, pacyeT IJIOTHOCTU
nenei cerku. OCOOCHHOCTH TEUeHHs IOJUMEPOB, aHOMAJIMU BSA3KOCTH. SIBIEHHMS THKCOTPOIMU U
peonekcuu. OpueHTaUs MaKpOMOJIEKYJI TPU TEUCHUH, HBIOTOHOBCKAs U 3(PQeKTUBHAS BA3KOCTH.
KpuBble TeueHUs NOIMMEPOB U PEOJOTMYECKUE KOHCTAHThI. BiusiHue TeMneparypbl 1 MOJIEKYJIAPHOU
Macchl [I0JIMMEpPA Ha €T0 BA3KOCTb.

11. ®du3uyeckne cOCTOSHHUS NMOJMMEPOB, HX OCHOBHBbIC YepPThl U XapaKTep B3aHMHBIX
Nepexoo0B.

AHanmu3 TepMOMEXaHHUYECKOW KpuBOH amopdHoro monumepa. [lnactudukanus monuMepoB u
ee BHIbL. VI3MeHeHHe CBOICTB MOJMMEPOB HpU IacTUUKALUMU M ero npuuuHbl. [lonstue o
BPEMEHHBIX IJIacTU(UKATOPAX.

12. HapmoJiekyJisipHble CTPYKTYPbI H UX THIIbI, IOHATHE 0 KJIacTepax.

[lepexompl Mexay cocTOsSHUSMH B amoppHOM momuMepe. CTpyKTYpHOE CTEKIOBaHHE.
Penakcanus HanpspkeHus U 1eopMalii B MOJIMMEPax JIMHEHHOT0 MM CeTYaToro CTpoeHus. SIBneHue
MEXaHMYECKOT'0 THCTEPE3HcCa.

13. Kpucrajuinueckoe COCTOSIHHE MOJTUMepa.

Kunernka mporecca KpHCTALTH3AIMM W THIBI 00pasyloUIMXCs CTPYKTYp. MexaHudeckue
CBOMCTBA 3aKPUCTAJUIN30BAHHBIX IIOJUMEPOB.

14. OcHOBBI TEPMOIMHAMHUKH BBICOKOIJIACTHYECKOI 1epopMalnu.

IIpupona ynpyrux cuia, KUHETHYECKas TEOPUS BBICOKODJIACTUYHOCTH, €€ OCHOBHBIE
IIPENINOCHUIKY U BbIBOJbI. KuHeTHueckas Teopus BbICOKO3JIACTUUHOCTH, YPAaBHEHUE I OJHOOCHOIO
pacTspkeHusa. OTkiIOHEHHMs OT Teopuu MyHu-PuBimHa m ero npuMmeHeHue. BbicokoanacTuueckoe
COCTOSIHME MOJIUMeEpPoB. TepmosanacToriactel U ceryaTble nmosinMepbl. CTpOeHHE HEHAIOJHEHHOI'O
CeTyaToro 3j1acToMepa, Ipupoja cBszei, 3ppekTuBHas MIOTHOCTH 1eTel CETKH.

15. O6061menHas cxema GU3NYECKUX COCTOSIHUI MOJMMEPOB U Nepexoa0B.

[lonatne o0 KpUTHYECKOM MOJIEKYJIsApHOH Macce. OcCOOEHHOCTH TMOBEJIEHHsS MOJIMMEPOB
CeTYaTOro CTPOEHHUSI.

16. CrexJ1000pa3Hble MOJTUMEPBHI.

BimsiHue cTpoeHus moiaumepa Ha TEMIEPATypy €ro CTEKJIOBaHWsA. MeXxaHW4YecKHe CBOMCTBA
CTEKJIO0Opa3HBIX MMOJIMMEPOB, SBJICHUE BBIHYKICHHOH 371aCTUYHOCTH.

17. llonumepsl ¢ pa3BeTBIEHHBIMU MAKPOMOJIEKYJIaMU.

Bubl pa3BineTBIEHHOCTH, METO/IBI OLIEHKH JUIMHHOLIETIOYEYHOW Pa3BIETBICHHOCTH.

18. Anre3usi u ayTore3us 1noJiMMepoB.

ITonatuss u Teopuu. Ponb siBAeHHH B mporeccax nepepabOoTKM KaydyyKOB M INPOU3BOCTBA
PE3UHOBBIX U3/ICIIHIA.

19. lIponnaeMocTH NOJIMMEPOB.

[IpoHunaeMocTh NOJMMEPOB 1O OTHOILIEHUIO K ra3aM U napam. BinsHue npupojs! noiaumepa,
rasa 1 TeMIIepaTypsbl.

OcHoBHasi iMTEpaTypa

1. Wmmen, D. OcHoBbI oprannveckoit crepeoxumuu [Tekcr] / O. Unuen. — M.: bunom. JlaGopaTopust
3Hanui, 2014. — 703 c.

2. Kuenun, B. 1. Beicokomonekyisipubie coeaunenus [Teker] / B. U. Knenun, U. B. ®exycenko. —
M.: JIans, 2013. - 512 c.

3. PeyroB, O. A. Oprannueckas xumusa: B 4-x 1. T. 1 [Tekcr] / O. A. Peyros, A. JI. Kypu,
K. I1. Bytun — M.: bunom. JIabopaTtopus 3nanuii, 2014. — 567 c.

4. PeyroB, O. A. Opranmueckas xumusi: B 4-x 1. T. 2 [Tekcr] / O. A. Peyros, A. JI. Kypu,
K. I1. Bytun — M.: bunom. JlaGopaTtopus 3nanmii, 2014. — 623 c.

5. Peyro, O. A. Oprannueckas xumusi: B 4-x 1. T. 3 [Tekcr] / O. A. Peyros, A. JI. Kypu,
K. I1. Byrun — M.: bunowm. Jlabopatopust 3Hanwmid, 2014. — 544 c.
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6. PeyroB, O. A. Opranunueckas xumus: B 4-x 1. T. 4 [Texcr] / O. A. Peyros, A. JI. Kyp,
K. I1. Bytun — M.: bunom. JlabopaTtopus 3nanuii, 2014. — 726 c.

7. Tpasenb, B. ®. Opranuueckas xumus: yueoHoe nocobue st By30B: B 3-ex 1. T. 1 [Tekcr] / B. @.
Tpasenb. — M.: bunom. Jlabopatopust 3Hanuii, 2014. — 368 c.

8. DOnpmen6bpoiix, K. Meramioopranuueckas xumus [Tekctr] / K. Dapmenbpoitx. — M.: buHowm.
Jlaboparopwus 3nanmii, 2014. — 750 c.

4.2.4. Hay4yHasi cieqMaJIbHOCTH. XUMHUSI 3JIEMEHTOOPTraHUYeCKHX COeTUHEeHH

1. TeopeTnyeckue mnpeacTaBjieHUsi 0 NPUPOJE XHMHYECKHX CBf3ell M 3JEKTPOHHOM
CTPOCHMH 3JIEMEHTOOPraHNYeCKUX COeIHHEHMI.

PeakumoHHass =~ cOCOOHOCTH — 3JIEMEHTOOpraHMYeckux  coequHeHuil.  Knaccudukanms
anemeHTooprannueckux coenunenuit (30C). OcuoBuble dTanbl pazsutus xumuu JO0C. Ee Bausinue
Ha TEOPHUIO0 XUMHUYECKOTO CTPOCHUS MOJIEKYJIIPHBIX CUCTEM.

2. Ilpupoaa xumuyeckux ceszeii B J0OC.

I'uGpuaHble OpOUTAIN U IPUHIUIIBI UX MCIIOJIb30BaHUS B KAUECTBEHHON TEOPUHU XUMHUYECKOTO
crpoenusi. Kimaccuduranus tunos xumudeckux cpszeil B DOC. Ilpupona cBsizu B OJEPHHOBBHIX,
alleTUICHOBBIX, IIUKJIONEHTaAUEHIWIBHBIX U apEHOBBIX KOMILJIEKCAaX MepexXoJHbIX MeTayuioB. KpaTHble
CBSI3M 3JIEMEHT-YTJIEPOJL U DJIEMEHT-3JIEMEHT. MHOTOLIEHTPOBBIE CBA3H.

3. MoJsiekyJisipHble OpOMTAIN B 0J1e(pMHOBBIX, AJVINJIbHBIX, HUKJIONEHTAAUEHUIbHBIX U
apeHOBBIX KOMILIEKCaX.

XUMHUECKUE CBS3M B 3JIEKTPOHOAC(MUIMTHBIX MOJEKYlIax (Ha NpuMepax MHPOCTEHIIMX U
MOJIMD IPUYECKUX TUIIPUAOB 00pa U KapOOpPaHOB).

4. KayecTBeHHbIE c110CO0bI OLleHKH cTadnabHocTn JOC.

[IpaBmwio 3¢ ¢GeKTUBHOTO aTOMHOTO HoOMepa. [IpWHIHWI W30700aJBHON aHAJIOTUH W €ro
IIPUJIOKEHUS.

5. PeakniuonHasi cnoco0HOCTH 3J1eMEHTOOPraHNYeCKUX COeIMHEeHMH.

OCHOBHBIE THIIBI pPEAreHTOB (PIEKTpOo(UIBI, HYKJICOPUIBI, NPOTO(UIBI, PaTUKOPHUIBL,
kapOenounsl). Knaccuduxanuss ocHOBHBIX THMOB peakiuil ¢ ydactueM OOC. OKHCIUTENbHO-
BOCCTAaHOBUTEINIbHBIE MIPEBPAILECHNS METAIJIOOPTaHUYECKUX COCTUHEHUM.

6. Paziuuns B ctpoeHun u cBoiictBax JOC B ra3oBoii, :kuakoii u TBepaoi ¢asax.

Pone monspHocTH cpenasl W cnenuduueckol conbBaTanuu. MoOHBI M HMOHHBIE Taphl, UX
pEeaKIMOHHAs CTIOCOOHOCTb.

7. @du3nyecKHe MeToAbI HCCIeJOBAHMS CTPYKTYPbI M 3JIeKTPOHHOT0 cTpoeHust JOC.

7.1. AMP-crieKTpOCKONHMsI B HMCCIEIOBAaHUM CTPOCHUS M peaklMoHHOW cnocobHoctu D0C.
dusnueckue M TeOpeTHUecKue OCHOBBI Meroaa. [lonstne o0 ocHoBHBIX SIMP mapamerpax:
XUMHUYECKOM CJBUI€, KOHCTAHTaX CIMH-CIIMHOBOTO B3aUMOJICHCTBUS, BPEMEHaxX peJaKcaluu.
O6nactu npumenenus B xumun D0C.

7.2. Macc-ciektpoMeTpus. Dusndeckne H TEOpeTHUECKHe OCHOBBI Mertoma. OOmactu
npuMeHeHuss B xumuu OOC: yCTaHOBJIEHHME COCTaBa U CTPOECHMSI MOJIEKYJ, Kauye€CTBEHHBIM U
KOJIMYECTBEHHBIM aHalIM3 cMecel (Xpomaromacc-CIIeKTPOMETpHSsl), ONpEeIeIeHne MHUKpOIpUMeECcei,
W30TOMHBIN aHalN3, U3MEPEHHE TEPMOXMMHYECKHX MapaMeTpPOB (PHEPIUM HMOHU3ALUU MOJIEKYII,
SHEPrUU TMOSBJICHHUS HOHOB, JHEPIMM AUCCOLMAIIMM CBA3€H), H3ydyeHHE MOHHO-MOJEKYISIPHBIX
peakimii, razogazHasi KHCIOTHOCTh 1 OCHOBHOCTh MOJIEKYIL.

7.3. Meton peHTtreHocTpykrypHoro aHanuza (PCA). ®usndeckne U TEOPETUYECKHE OCHOBBI
metoaa. OGmactu nmpumeHeHuss B xumun DOC: yCTaHOBJIEHUE CTPOCHMS MOJEKYJT M KpPUCTAJUIOB,
UCCIIeIOBaHUE MPUPOIbl XMMUUYECKUX CBSI3EH.

7.4. Ontuyeckast cnekrpockonus (UK-, Y®-, KP). ®usndyeckue M TEOPETUYECKHE OCHOBBI
MeToq10B. [lpumenenne B xumun DOC: yCTaHOBJIEHUE CTPOEHHUS MOJEKYJ, HU3YYEHUE TUHAMHUKHU
MOJIEKYJI,  M3MEpPEHHE  KOHILEHTpauuu. [IpumMeHeHHMe  CUMMETpUHM TpU  HHTEpPIpETALUH
HKCIEPUMEHTAIbHBIX CIIEKTPOB.

7.5. CrieKTpOoCKOnus SJeKTPOHHOTO MapaMarHuTHOro pe3onanca (OI1P). ®dwusmyeckue u
TeopeTUYecKrue OCHOBBI MeTO/I0B. [IpuMenenue B xumun J0OC: yCTaHOBICHUE CTPOEHUS PAIUKAJIOB,
U3Y4YEHHE JUHAMMKHU MOJIEKYJ U MEXaHU3MOB PaJlUKAJIbHBIX PEAKIIHI.
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8. Oprannyeckue Npou3BOIHbIE HEMEPEXOAHbIX IJIEMEHTOB.

8.1. Opraunueckue MpOU3BOAHEIE MET0YHBIX MeTaLIOB (I rpymma).

JlutuifopraHuyecKkrue COCIMHEHUs, X CBOMCTBA, CTPOCHUE, METO/IbI TTOJTYYEHHUS U IPUMEHEHUE
B OPraHUYECKOM CUHTE3E.

Oprannyeckue COeMHEHUS HAaTPUS U KaJus.

Peakiuu MetamuinpoBaHus. ApoMaTHYECKUE aHUOH-PAIUKAJIb: 00pa3oBaHueE,

CTpPOCHHUE, CBOWCTRBA.

8.2. Oprannyeckue IpOU3BOIHEIE DiIeMEHTOB 1l IpyIIIsL.

MaruuitopraHi4ecKkrue COCIMHEHU: MOJIy4eHue, CTpoeHue, cBoicTBa. Poib pacTBOpuTENs B
CHUHTE3¢ MAarHMHOPraHWYeCKUX COCIWHEHUN. PeakiMoHHas CIOCOOHOCTh MarHMHOPraHUYECKUX
COEAMHEHHI U UX NPUMEHEHHE B OPTraHMYECKOM U METAJUIOOPTAHUYECKOM CUHTE3E.

8.3. Oprannyeckue Npou3BoaHkle 3aeMenToB XII rpymmosl.

[uHK- ¥ KagMUKWOpPraHWYECKUE COEAUHEHHMS: IIOJYyYEHHE, CTPOCHHE, CBOMCTBa. Peaknus
Pedopmarckoro.

Oprannueckue COEOUHEHUS PTYTU: IMOJYYEHUE, CTPOCHHE, CBOWCTBA. MepKypupOBaHHE
apoMarnyeckux coenuHenui. Peaknus HecmesiHoBa.

CummeTpusanus u JACTIPONIOPIMOHUPOBAHHUE PTYTBOPraHUYECKHUX COCIUHCHUI.
PryThoprannueckue coequHEHUs B CHHTE3€ OPraHMYECKUX IPOU3BOAHBIX JIPYTrUX METALIOB U
OpraHM4Ye€CKOM CHUHTE3E.

8.4. Oprannueckue coearMHeHus 3aeMeHToB 11 rpymmel.

Bopoprannyeckue coenunenus. OCHOBHBIE THUIBI COCIUHEHHM, CHHTE3, CBOWMCTBA, PEAKIUU.
[I'uapoGopupoBaHre HEHACHIMIEHHBIX COCAMHEHUHN, PErHOCEICKTUBHOCTh peakiuu. lIpuMmeHeHHe
OOpOPTaHUYECKUX COCMHCHUN B OPraHMYECKOM CHHTE3E.

Kapb6opansl, Meramiokapbopanbl, MoiydeHue, cBoicTBa. OCHOBHBIE THUIBI KapOOpPaHOB.
Hkocasnpuueckue kapOopaHbl, OCHOBHBIE PEAKITUU.

AmoMuHuloprannyeckue coequHeHus. OCHOBHbIE THUIBI COEJUHEHUN, CHUHTE3, CBOMCTBA,
peakuun. Kartanuzaropel Lurnmepa-Harra. [lpumeHeHne amtOMUHHMOPraHUYECKUX COCIMHEHUN B
IIPOMBIIIUIEHHOCTH ¥ OPTraHUYECKOM CHHTE3E.

8.5. Opraunueckue coeauaeHns dieMeHToB X1 rpynisl.

lammmit-, uHOUMKA- U TAUIMHOPraHUYECKUE COCIAUHEHHUs: IOJYy4YEHHUE, CTPOEHUE, CBOMCTBA.
[IppuMeHeHHEe  TAIMWOPraHMYECKUMX  COCIMHEHMM B opraHudeckom  cuHrede. [lomyuenue
MOJYIPOBOIHUKOBBIX MaTepUaioB METOIOM ra3zogazHoro pa3noxKeHus raJyInm- u
WHIUMOPTraHUYECKUX COECIUHEHHUI.

CpaBHuUTENbHAs PEAKIMOHHAS CIOCOOHOCTh OpPraHMYECKUX MPOHM3BOAHBIX dJeMeHTOB XIII
TPYIITIBL.

8.6. Oprannueckue coeIMHEHN daeMeHTOB X1V IpyIImbl.

Kpemuuiioprannueckue cCOeIMHEHUS: MOJIy4YeHUEe, CTPOCHUE, CBOMCTBA. [ MIpOCUIUINpPOBAaHHE
HEHACBIIIEHHBIX TPOU3BOAHBIX. [lomuopranocunokcansl. Cununossie d3¢upsl. KpeMuuiiopranmueckue
COEJMHEHHS B OPraHMYECKOM CUHTE3€ ¥ TPOMBIIIJIEHHOCTH.

I'epmanuii-, o10BO- M CBHUHENOpraHuveckue coeauHeHus. OCHOBHBIE THUIbI COEIUHEHHH,
MOJy4YeHUE, CTPOCHHUE, CBOMCTBA M peakuuu. [IpencraBieHne O TUNEPBAIICHTHBIX COCIUHEHUSIX.
[IpakTyeckoe UCIIOIB30BAaHUE OPTAHUYECKHUX IPOU3BOAHBIX 3J1IeMeHTOB XIV rpynmsl.

8.7. Coenuuenust 3yeMeHToB X1V Irpynnbl ¢ S-CBSI3BIO DJIEMEHT-DJIEMEHT: CHHTE3, CTPOCHHE,
CBOICTBA.

Coenunenns snemeHToB XIV Tpynmel ¢ KpaTHBIMM CBSI3SIMH DJIEMEHTDJIEMEHT: CHHTE3,
cTpoenue, cBoiicta. [Ipodnema nBoecBszanHocTH B XuMuH. DOC HeNepeXxoHbIX JIEMEHTOB.

8.8. Opraunueckue Ipon3BOIHEIE MIeMEHTOB XV IDVIIIIEL.

Opranuveckrie npou3BoaHbIe Gochopa U MBIIMIBIKA, OCHOBHBIEC THIIBI COCTUHEHUN BBICIICH U
HHU3IIEH CTENEHEH OKHUCIEHHS, METOJbl CHUHTE3a, CTpPOEHUE, CBOWCTBA. [eTepolukinyecKkue
coenuneHus ocdopa. Peaknus Burtura. [IprMeHeHre opraHU4ecKUX MPOU3BOAHBIX 3JEMEHTOB V
TPYIIbI B TPOMBIIIJIEHHOCTH, CEJIbCKOM XO35ICTBE, MEAUIIMHE.

9. Opranuyeckue NPoOU3BOJIHbIE MEPEXOTHBIX METAJIJIOB.

Knaccudukanmss MeTasIoOpraHM4YeCKUX COCIWHEHUNM TMEePEXOHBIX METAUIOB 10 THUITY
JIATAaHI0B, KOOPJAMHUPOBAHHBIX C METAJIIOM.
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9.1. KapGoHUIIbHBIE KOMIUIEKCHI IEPEXOIHBIX METAJIIIOB.

OcHOBHBIE TUTIBI KAPOOHUIIOB METAIIIOB. METO/IbI CHHTE3a, CTPOeHHE U peakinnu. KapOonunar

aQHUOHBI, KApOOHUJI rajoreHu/ b, KapOoHWIruapUIsL. [Ipupona cBs3u MeTami-kapOOHUII.

MeTtannkapOOHWIBHBIE KJIACTEPhl TEPXOMHBIX MeTauioB. OCHOBHBIC THIIBI, TIOJTYYCHHE.
CrepeoxuMHuecKkass HEXKECTKOCTb: MHUTpalus KapOOHWIBHBIX, THUIPHUIHBIX, YIJIEBOAOPOIHBIX
JUTAHJIOB M METAJUTMYECKOro octoBa. [IpeBpaieHus yriieBOJOPOJIOB HA KIACTEPHBIX KapOOHWIIAX
METaJIJIOB.

[IpakTHueckoe npuMeHenne KapOOHUIOB METAILIIOB.

9.2. 'mapuaHble KOMIIEKCHI IEPEXOIHBIX METAIIOB.

OcCHOBHbIE THIIBI BOJOPOJHBIX KOMIUIEKCOB TNEPEXOIHBIX MeTauioB. CoeluHeHus c
BOJIOPOAHBIM aTOMOM: MOHO-, OM- U nonusaepHbie. CoeAMHEHUsI ¢ TEPMUHAIBHBIM U MOCTHUKOBBIM
aToMaMmu Bojpopozaa. CoeJMHEHHsI ¢ MOJIEKYJISIPHBIM BOJIOPOIOM: CUHTE3, CTPOEHHUE, CBOWCTBA.

XapakTep CBSI3M METAUI-BOJOPOJ, €€ MOJSAPHOCTh, BO3MOXHOCTH JAHccolManuu. Poib
BOJIOPOJHBIX KOMILIEKCOB B METAJUIOOPTaHHUYECKOM CHHTE3€ U KaTallu3e.

9.3. KapGeHoBbIe ¥ KapOUHOBBIE KOMIUICKCHI IEPEXOTHBIX METAJUIOB. DJIEKTPOHHOE CTPOCHUE.
Kap6enosrie kommiekcsl @umiepa. Kapoenossie kommuiekcsl [lpoka. MeToapl cuHTe3a KapOSHOBBIX
komiuiekcoB Gumepa (mo Ourepy, no Jrnmeprty).

Peaknun kapOeHoBbIX KoMmIuiekcoB @umiepa (HykineodwmibHoe mnpucoeauwHenue k C([),
nenpotonupoBanue cBs3eit C-H. Ponb kapOCHOBBIX KOMIUIEKCOB B KaTaim3e (MeTaTe3uc OJIe(UHOB).
Hcnonb3oBaHne B TOHKOM oOpraHudeckoM cuHTe3e. Peakmus Jletna. Merate3uc IUKIMYECKHX
QJIIKEHOB.

9.4. KapOuHOBbBIEC KOMILIEKCHI IEPEXOTHBIX METAJUIOB. DJICKTPOHHOE CTPOCHHUE.

KapounoBeie komruiekcsl ®@umiepa. KapouroBbie komriuiekcsl llpoka. CuHTE3 KapOHMHOBBIX
KOMIUIEKCOB JelicTBueM KUcioT JIptonca Ha kapOeHoBble kKoMIuiekehl Duiiepa. Peakiinu kapOMHOBBIX
KOMILIEKCOB C HYKJICOPMIHHBIMH peareHTaMu. Posib KapOMHOBBIX KOMILUIEKCOB B KaTaJIU3€: METATE3UC
Y TIOTUMEPU3aIIHsl aTKUHOB.

10. KoMnJjieKchblI epeXoIHbIX METAJLJIOB.

10.1. OOGuias xapakTepucTUKa CTPOSHUS W YCTOWYMBOCTH. PaznmuyHbIe THUMBI CBSI3eH MeTasul-
nurana. CTpyKTYPHO HEKECTKHE COeIMHEHNs. BHYTpeHHsI TMHAMHUKA MOJIEKYIL.

10.2. Kommiekchl MeTalIoB ¢ osneuHaMu. TUTTBI KOMITJIEKCOB C IMHEHHBIMU U TUKITUYECKIMHU
MOHO- U monuosiepuHamMu. MeToasl TONy4eHHs, CTpOeHHe, cBoMcTBa. [Ipupoaa cBszu oneduna c
METaJIOM.

10.3. ArleTHIIcHOBBIE KOMIUIEKCHI. THITBI aleTHICHOBBIX KOMIUIEKCOB. METOMBI MOTYYCHHSI,
CTpOCHHE, CBOMCTBA. MOHO- M OWMETAITMYECKHE KOMIUIEKCHl. AIETUICH — BHHWIUACHOBAsS
MEePErpynnuoBKa B KOOPJAWHAIIMOHHON cdepe MEeTauIoB KaK METOJ] CHHTE3a BUHUJIMICHOBBIX
KOMIUIEKCOB. ALIETUIICHOBBIE KOMIUJIEKCHI B KaTaau3e.

10.4. AnnwibHBIE KOMIUIEKCHI. THITBI ayUTMIBHBIX KOMILIEKCOB. MeToapl CHHTE3a, CTPOCHUE,
peakiuu. Ponb B KaTanuse.

10.5. IukIoneHTaIMCHUIbHBIC KOMILICKChI. THITBI KOMIUIeKCOB. CTpoeHHe. MeTaJlIoNeHb:
depporieH, HuKeneleH, kodanproneH. CuHTe3. PeakimoHHass crocoOHOCTh (3aMeIeHHe B JIMTaH/IE,
PEeaKIMK C pa3pbIBOM CBSI3U METAJUIKOJIBIIO, PETIOKC-PEaKIInn). MeTauoeHUITAIKUIHbHBIC KATHOHBI.

[{ukmoneHTaueHUIIbHBIE MPOU3BOAHBIE TUTaHA W HUPKOHUS. Tumbl KoMmriiekcoB. CHHTES,
MIPUMEHEHUE B KaTaJIM3e MPOIIECCOB MOJIMMEPU3AITUH.

[{uknoneHTaqueHUIKApOOHMIbHBIE  KOMIUIEKChl. CuHTe3. XuMHS  [UKIONEHTAIUSHUII-
MapraHenTpukapOoHuia (LMMaHTPEHA).

[{uknoneHTaqueHUIKapOOHUIIFHBIE KOMIUIEKCHI JKelie3a, KobanbTa, MOIUOICHA.

10.6. ApeHoBBbIC KOMIUICKCHI. THITBI apEHOBBIX KOMIUIEKCOB. brc-apeHOBBIE KOMITJIEKCHI XpOMa.
MeToapl TOTYYSHHS] U PEAKIMU. APEHXPOMTPUKAPOOHUIBHBIE KOMILIEKChI. MeTOIbl TONydeHUs U
peakuuu. Ilpumenenue B opraHmuyeckoM cuHTe3e. KaTHOHHBIE apeHOBBIE KOMIUIEKCHI >Keie3a U
Mapranua. CUHTE3 U peakLuu.

10.7. bu- v nonusEepHbIE COEANHEHUS] IEPEXOAHBIX METAJJIOB.

JluneiiHple OM- W TONUSACPHBIE COCAMHEHUS IEPEXOJHBIX METAIOB: CHUHTE3, CTPOCHHE,
cpoiictBa. [Ipupona cBsa3u marami-nuranj. CoeMHEHHs ¢ KpaTHBIMU CBA3SIMH METaJlI-MeTaJl.
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Knacrepubie (kKapkacHbIe) COSAMHEHUS TMEPEXOJHBIX METaUIOB. BaXHEHIHEe CTPYyKTypHBIE
THUIIBI KJIACTEPOB, UX MUHUMAJIbHbBIE U MaKCUMAaJIbHBIE pa3Mepbl. DJIEKTPOHHOE cTpoeHue. CBOICTBA U
JTUHAMHKA MOJIEKYIL.

11. KataauTu4yeckre MpoIecChl ¢ yYaCTHEM METAINIOOPTaHUYECKUX COCJMHEHUM MEepPeXOaHbIX
METaJIJIOB.

Onuromepuzanusi onepUHOB U  auUeTHIEHOB. HukeneBble KOMIUIEKCHI B — KaTaju3e
oJuroMepusanuu stuieHa. LuknoonuromMepusanus (cuctemsl, coaepxkamye Hukensb (0)) u TuHenHas
onmuromMepu3anus oyranuena (cucreMsl, copepxkamue namaauid (0)). Huknnueckas Tpumepusaus u
TeTpaMepHu3allvs aleTHIICHOB (CHUHTE3 MPOU3BOIHBIX OEH30J1a U LIMKJIOOKTATETPAaCHa).

[Tonumepuzanust oneduHoB: karamuzaTopsl Llurnepa-HaTra, monusTuieH, MONUIIPOIUIICH.
Crepeocrienuduueckas monuMepusanus OyraaueHa.

N3omepuzanus one@uHOB: MHUTpamus JBOMHON CBSI3W C y4aCTHEM METAJUIANKWIBHBIX U
METaJUTAJUTWIIbHBIX HHTEpMEANaToB. Peakius meraTe3unca oaehuHOB.

['oMorenHoe ruApuUpoBaHHE: KOMIUIEKCHI C MOJIEKYISIPHBIM BOJIOPOAOM, MEXaHHU3MBI
aKTUBallMM BOJOpOJA, pOJMEBbIE, KOOAIbTOBBIE M pPYTEHUEBBbIE KaTanu3aTopbl. CeleKTHUBHOE
TUApUpOBaHUE. ACUMMETPUYECKOE THIPUPOBAHHE.

Karanutuueckue npeBpalieHrss MOHOYIJIEPOJIHBIX MOJIEKYJ; OKCO-CUHTE3: KOOaJbTOBBIE U
ponueBble kartanu3aTopsl. Cunrte3 Oumepa-Tpomnma. Konsepcus BogsHoro raza. KapoonunupoBanue
U TUJIPOKapOOHUIMPOBAHHE.

Oxucnenne oneUHOB: SMNOKCHUAMPOBAHHE, KATAIM3HPYEMOE IMEPEXOAHBIMU METaJUIaMHU.
[lonyuenue aneranpaeruja U BUHWIAIETaTa U3 STUIICHA.

AnnunsHoe ankunupoBanue CH-, NH- u OH- opranuueckux coelWHEHUN B YCIOBHSIX
METaJUIOKOMILUIEKCHOTO Kataiu3a. MOHO- , u- W MOJUACHTATHBIC JIUTaHAbl. XUPaIbHbIC JIMTAHIBI 1
ACUMMETPUYECKUI CHHTE3.

Mertare3uc oneuHOB 1 anleTUICHOB. Peakius Kpocc-coueTaHusl.

OcHoBHBIE TIpe/cTaBiIeHUs OnoMeTammooprannyecko xumuu. [loHsiTHE O MeTamodepMeHTax:
XJOpOQWIII, IUTOXPOMBI, (peppenokcuubl, BUTaMuH Bl2, crpoeHue u Oumosiormdeckue (QyHKIUU.
[IpuMeHeHne MEeTaI00PraHUYECKUX COEUHEHUIN B MEUIIMHE.

12. Oprannyeckue coenuaenus f-anementoB. [IpeacraBneHuss 00 OpraHMYECKUX COSTMHECHUSIX

f-anemenToB. BaxkHelime CTpyKTypHBIC THITBI, METOJIbl CHHTE3a, IPHUPOJIA CBSI3U, THHAMHKA MOJICKYJI.

OcHoBHasi iMTEpaTypa

1. Amnanu3 opraHMuecKuX M 3JEMEHTOOPraHHMYECKUX COeIuHEeHMH; yued.-meroxa. mocodbue [Tekcr] /
coct.: I'. b. Hengenkas, JI. II. Illaynuna, A. A. Tarapunosa, T. B. Mamacesa. — Upkyrck: UI'Y, 2014.
-93c.

2. OnpmenoOpoiix, K. Meramnoopranmueckas xumus [Tekcr] / K. Onpmen6bpoiix. — M.: bunom.
Jlaboparopwus 3nanmit, 2014. — 750 c.

3. Pomanosckuii, b. B. OcHoBbI KaTanu3a: yueoHoe ocooue [Tekct] / b. B. PomanoBckuii. — M.: BuHowm.
JlaGopartopus 3Hanuii, 2015. — 172 c.

4. Cwmut, B. A. OCHOBBI COBPEMEHHOTO OPTaHMYECKOTO CHHTe3a. YueOHoe mocobme [Tekcr] /
B. A. Cmur, A. JI. lunsman. — M.: bunom. Jlaboparopus 3nanmii, 2014. — 750 c.

5. Twurne, JI. Jomuno-peakimu B opranndeckom cuntese [Tekct] / JI. Turne, I'. bpamre, K. I'epuke; mep.
¢ aari. — M.: bunom. JlabopaTtopus 3nanmii, 2010. — 671 c.

4.2.5 JlonoJHUTeIbHAS TUTEPATYPA KO BCEM pa3aejam

1. Foresman, J. B. Exploring Chemistry With Electronic Structure Methods [Text] / J. B. Foresman,
A. E. Frisch. — 2nd ed. — Pittsburgh: Gaussian Inc, 1996. — 304 c.

2. Adanacees, b. H. ®usnueckas xumus [Tekcr] / b. H. Adanacees, 1O. I1. AkynoBa. — M.: Jlans, 2012.
—464 c.
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