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IlporpaMma BCTYNHUTE/IBHBIX MCIBITAHHH COCTABIEHA HAa OCHOBaHMH Ha OCHOBE (DejepanbHbIX
rocy/lapcTBEHHBIX ~ 00pa3oBaTeNbHbIX CTaHIAPTOB BBICLIEro 00pa3oBaHHMsA 110  [IporpaMmam
cnenmanuTera H (MNIH) MporpaMMaM MarucTpaTypel ¢ yuétoM TpeboBanuil defepanbHEBIX
rocyapcTBeHHbIX 00pa30BaTebHBIX CTAHIAPTOB K OCHOBHOH 00pa3oBaTenbHOH MporpaMMe BBICILIETO
o0pa3oBaHKs MOATOTOBKH HAyYHO-NIEIAaTOTHYSCKUX KaJApOB B acnupaHType no Hanpasnenuo 04.06.01
XuMHYecKHe HayKH

PABOYAS TTPOTPAMMA PACCMOTPEHA U OJIOBPEHA Ha 3acenanuu YuesHoro cosera

UpHUX CO PAH npotoxon Ne & ot « 30 » cad 2018 r.
HavanpHHK OT/iena aCUPaHTyPhl K.X.H. %5%’#49— H.H. Tpodumora

1. O0mue monoxeHHNA

[TporpamMma npenHasHadeHa AN JIMIL, TOCTYNMAOUIMX B aclUpaHTYpy @enepaisHOro
rocyaapcTeeHHoro OromkeTHoro yupexxaenus Haykd Mueturyt xmmuu um. AE. ®aeropckoro
Cubupckoro otnenenus Poccuiickoi akagemun Hayk (nanee — MpMX CO PAH) mo nanpaBneHuro
noarotoekn 04.06.01 XwumudeckHe HayKH; HampaBJeHHOCTH (mpo¢uns): Opranudeckas XHMHS,
dusngeckas XUMHS; DBBICOKOMONEKYSAPHBIE COCAMHEHHs; XHMMHS  3JEMEHTOOPraHHYECKUX
COCJAMHEHHUH M TIO3BOJAET OIEHUTH MOAMOTOBIEHHOCTE IMOCTYNAKIMX K OCBOGHHIO MpOrpamm
acTIMpaHTyphI.

ITporpaMMa BCTYNHTEIBHBIX HCMBITAHHI ¢opMupyeTcsi Ha ocHoBe (DelepasibHbIX
rOCYJapCTBEHHbIX 00pa30BaTeNbHBIX CTAHJAPTOB BBEICIIET0 00pasoBaHMs 0O OporpamMMam
crienHamTuTeTa U (M) MporpaMMaM MariCTpaTyphl.

OpraHmn3ands ¥ MPOBEJICHHE BCTYNHTENBHBIX MCIBITAHHH OCYLIECTBIAETCS B COOTBETCTBHH C
IMpasuiaMu mpHeMa, yTBepKIeHHBIMEH npukaszom gupektopa UpHUX CO PAH, neiictBylomumu Ha
TEKYIIUHI ol MOCTYTUICHHA.

ITporpaMMa BCTYMHTENBHBIX HCHBITAHHE MOIJICKUT EKEroJHOMY OOHOBIEHHIO C YUETOM
H3MEHEHHH HOPMAaTHBHO-TIpaBoBoil Oa3sepl P® B obnactu Beicmiero oOpa3oBaHHMA H JIOKAIbHBIX
HOPMAaTHBHBIX JOKYMEHTOB, periaMeHTHpyiomux mpoueaypy npuema B HMpUX CO PAH. Ilpm
OTCYTCTBHUH OOHOBJICHHH B JIMCTE M3MEHEHHUH AENaeTcs COOTBETCTRYIOIMAsA MOMETKA.

[IporpamMma BCTYNHMTENbHBIX MCHBITaHHI mybmaumkyercss Ha odpuuuansHom caidre MpHX CO
PAH B pazgene «AcnupaHTypa» He MO3JHEE XATh], yKasaHHOW B [IpaBriiax mpuema, IeHCTBYIONMX Ha
TEKYLIMM o MOCTYIICHHU.,

BerynurenbHbIEe HCIBITAHKSA MPOBOSTCS HA PYCCKOM SI3BIKE.

2. BerynuTeIbHbIE HCNILITAHUS 110 HCTOPHH M (PHI0OCODHH HAYKH
2.1. Bonpocel Aast BCTYOHTEIbHOr0 uenbiTanus no Ucropun n puitocopun HayKu
Dk3aMeH chaercs 0 OMIeTam, B KaXIOM M3 KOTOPBIX cOAepiKHTCS Tpu Bompoca. llepeuens

BONPOCOB IIPEICTABJIEH HUXE.
1. MupoBo33peHue, ero HCTOPHYECKHE (POPMBL.

2. Cgoeobpasue ¢punocopuu JIpeBrero mupa.

3. Harypdmunocobdus kak 3Tam 3BOOIHH €CTECTRO3HAHAA H QHIOCOQHH.
4. T'epaxnuii Sdecckuii.

5. Coxkpar.

6. Ilnaron.

7. JIeMOKpHT.

8. ApHCTOTEb.

9. Dnuxyp.



10. @. bakoH.

11. P. Jlexapr.

12. U. KaHr.

13. I'erensb.

14. ®unocodust mapkcusma.

15. OcHOBHBIE ATaMbl IBOJIOLUN TO3UTHBU3MA.

16. DK3HUCTEHIIMAIN3M: UCTOKH 1 HAPaBICHUS.

17. CooTHomeHus Bepbl U pazyma. Heoromusm.

18. Cneunduka mparmarusma.

19. DBomonKs ¥ COCYIIECTBOBAHNE METO/I0JIOTUH HAYYHOTO MO3HAHUS.

20. JInanexThKa Kak IUajor, Kak METO/ MBIIIJICHUS U KaK TEOPHs pa3BUTHSL.
21. Tlpuniun BceoOIIei cBs3u. JJeTepMUHU3M U €ro (GOPMBL.

22. ITpuniun B3aumoaeicTBus. ®yHaaMeHTaIbHbIC B3aUMOJICHCTBHSI B TIPUPOJIC.
23. JlnanekThKa KOJMYECTBEHHBIX  KaYECTBEHHBIX M3MeHeHul. [Ipuniun MepHoCTH.
24. CTpyKTypa AMaIEKTUYECKOr0 MPOTUBOPEUHSI.

25. ETUHCTBO CYIIHOCTH U SBJICHHUSL.

26. EnHCTBO ()OPMBI M COZIEpIKAHMS.

27. EnMHCTBO BO3MOYKHOT'O U IE€HCTBUTEILHOTO.

28. EnuHCTBO HEOOXOIMMOTO H CITy4YaifHOTO.

29. Co3HaHUE U MBIIIIICHHE.

30. /lnanexTrka 4yBCTBEHHOTO W PAIlIOHAJIHLHOTO B MO3HAHUH.

31. Tlo3HaHMe KaK MOJICIIMPOBAHUE.

32. IIpoGaema uCTUHBI B GUI0CODUH.

33. Marepus u HOpMBI ee TBUKCHUSI.

34. JlnanekTuueckoe eIMHCTBO MaT€pPUH, IBUKEHUS, IPOCTPAHCTBA U BPEMEHHU.
35. Tpuenaunas npupoaa YeIoBeKa.

36. JInunocts. [Ipobrema BHYTpeHHETO «SI» TUYHOCTH.

37. Konnenmuu o0IIEHCTOPUYECKOTO MPoIiecca.

38. Biacth Kak conuanbHas CUCTeMa, ee CTPYKTypa.

39. KynbpTypa Kak conuaibHas CHCTEMa, €€ CTPYKTypa.

40. OG1ecTBEHHOE CO3HAHUE, €T0 CTPYKTYpA.

2.2. Kputepuu oneHnBaHMsA

5 - «Orauyno» Munumym 3 Bompoca 6uiiera (13 3) uMmeroT nojiHsle oTBeThl. CoaepxaHue
OTBETOB CBHJIETENBCTBYET 00 OTJIMYHBIX 3HAHUSAX MOCTYHAIOIIErO0 U O €ro YMEHHUU KPUTHUECKH
olleHMBaTh JIOOyI0 HH(pOpMalMi0, BHE 3aBUCHUMOCTM OT MHCTOYHHKA, (QOpMHUpOBaTh U
apryMEHTHPOBAaHO OTCTAaUBaTh COOCTBEHHYIO MO3UIHIO 110 pa3IMyHbIM MpobieMam (puiaocopuu.

4 - «Xopomo» Munumym 2 Bompoca Ousiera (u3 3) umeroT nojHele oTBeThl. CopepxaHue
OTBETOB CBHJICTENILCTBYET O XOPOIIMX 3HAHUAX MOCTYMAIOMIET0 M O €ro YMEHHMH KPUTHYECKH
olleHMBaTh JI0OyI0 HH(OpMalMi0, BHE 3aBUCHUMOCTM OT MHCTOYHHKA, (QOpPMHUpOBaTh U
apryMEHTHPOBAaHO OTCTAaUBaTh COOCTBEHHYIO IMO3UIUIO 110 Pa3IMUHbIM IpolieMaM Guiiocopuu

3 - «YnoByieTBOpUTEIbHO» MuHUMYM | Borpoc Ounera (13 3) uMeeT MOTHBINA U PaBUIIBHBIN
OTBET, 2 BONpOCAa PpacKpbITBl HE MOJHOCTbIO. ColepkaHue OTBETOB CBUJIETEIBCTBYET O
HEJ0CTAaTOYHBIX, HO YAOBJIETBOPUTENBHBIX 3HAHUSIX MOCTYMAIOIIET0 U O €r0 OrpaHUYEHHOM YMEHHH
KPUTHYECKH OIIEHHWBATh OOy HMH(OpMaIuio, BHE 3aBUCHUMOCTH OT HMCTOYHHUKA, (HOpMUPOBATH U
apryMEeHTHPOBAHO OTCTAaUBaTh COOCTBEHHYIO MO3ULIMIO MO Pa3IMYHbBIM MpobiemMam puiiocoduu.

2 - «HeynoBJerBoputeibHo» Tpu Bompoca Ouiera (U3 Tpex) He uMeroT oTBera. CozepkaHue
OTBETOB CBMJIETEJILCTBYET 00 OTCYTCTBUHU 3HAHHUU MOCTYIMAIOLIErO0 U O €ro HEYMEHHH KPUTHYECKU
OLIEHUBATh JIOOYI0 WH(pOpMAIMIO, BHE 3aBUCUMOCTH OT HMCTOYHHUKA, (OPMHPOBATH U
apryMEeHTHPOBAHO OTCTAaUBaTh COOCTBEHHYIO MO3UIUIO MO Pa3IMYHbIM MpodiemMaM Qriiocopuu.



2.3. PexoMenayemasi JuTeparypa
OcHoBHasi IMTEpaTypa
1. Bsenenue B punocoduro: Yueonuk mist BY3o0B. B 2-x wactsax [Teker] / [Ton. pen. U.T. dponosa. —
M.: Ilonutuznar, 1989
2. becconoB b.H. Ucropus u dunocopus nayku [Texcr] / b.H. becconoB. — M.: ACT, Actpens,
2004. — 395c.
3. Wnwun B.B. ®unocodus u ucropus nHayku [Tekcer] / B.B. Unbun. — CII6.: I[Tutep, 2005. — 732 c.
4. Kanke, B.A. ®unocodus maremaruku, Gpusuku, xumun, ouonoruu [Tekcer]: yuedHOe mocobdue / B.
A. Kanke. — M.: Knopyc, 2011. - 367 c.
5. OcnoBol unocodpun nHayku [Tekct]: Yuebnoe mocodbue mns acrmpantoB / B.I1. KoxanoBckwid,
T.I'. Jlemkesuu, T.I1. Marsm, T.b. ®arxu. — 3-¢ uzn. — Pocro-na-Jlony: ®enukc. — 2006. — 608 c.
6. ®unocodus Hayku: y4eOHHMK Ui CTYACHTOB BBICIIUX Yy4eOHBIX 3aBeneHuil [Tekct]| /
B.O. l'onyounnes, A.A. [lanues, B.C. JIro6uenko. — PoctoB-Ha-/{ony: @enukc, 2008. — 541 c.

JlonoIHUTeIbHAS JTUTepaTypa

1. T'youn, B.JI. ®unocodus [Tekcr]: ameMeHTapHBIi Kypc: ydeOHOe mocoOue s BY30B /
B.J. I'y6un. - Mocksa: ['apnapuku, 2001. — 332 c.

2. MUcropust muposoii ¢umnocopun [Tekcr]: yuebnoe mocodbme anst By3oB / A.M. Anemwmn, K.B.
bannyposckuit, B.JI. I'youn [u ap.]; mox pen. B. JI. I'ybuna, T. FO. Cunopunoiti. — M.: ACT:
Actpens: Xpanurenb, 2008. — 496 c.

3. HUcropust u ¢unocodus nayku [Tekcr]: Yuebnoe mocobue nns acnupantoB / Ilog pea. A.C.
Mawmsuna. — Cn6.: [Tutep, 2008. — 304 c.

4. HUctopus ¢unocopun [Tekcr]: yueOHMK 1711 cTyneHTOoB (uimocodckux ¢akylIbTeTOB U
aCTIMPAHTOB, CIAIOIINX KaHIUIATCKUA 3k3ameH 1o ¢unocodun / B.B. Bacwibes, A.A. Kpotos, /1.
B. byraii u ap.; nox pen.: B. B. Bacunwesa [u ap.] — Mocka: Akagemuueckuil npoekt, 2005. —
678 c.

5. Kanke B.A. OcHoBnble ¢punocodckue HanmpasieHus u konueniuu Hayku [Tekct] / B.A. Kanke. —
M., 2004.

6. Koiipe A. Ouepku ucropun ¢umiocodckoir mpican. O BIUSHUN (HUIOCOPCKUX KOHIEHIUN Ha
pa3BuTHe HayuyHbIX Teopuii [Tekcr] / A. Koiipe. — M., 1985.

7. ®unocodeknii coBaps [Teker]. — 5-e u3n. — M.: [omutuznar. — 1986. — 589 c.

8. ®wmocodcekuit sHIMKIONEeANYecKuil cnoBapsb [Teket] / AJL. I'pexynosa, C.C. ABepues u ap. — M.:
Coserckas sanmkioneans. — 1989. — 814 c.

9. Yenosek: MpICIUTENN NPOILIOr0 U HACTOSILIETO0 O €ro JKU3HU, CMEPTH M OeccmepTuH. J[peBHuit
mup — smnoxa npocserienus [Teker] / [on. pen. U.T. ®ponosa. — M.: [lonmutuznar, 1991. — 463 c.

3. BCTyHI/ITeJIBHI)Ie HUCIILITAHUSA 110 HHOCTPAHHOMY SI3BIKY

3.1. Dk3amMeHalMOHHbIE TPEOOBAHUS [1JIsl MOATOTOBKH K BCTYNHUTEIbHBIM JK3aMeHaM B
aCMMPAHTYPY M0 HHOCTPAHHOMY SI3BIKY

1. TIucbMeHHBIN MepeBOJ TEKCTa MO CIEHUATbHOCTH: CO CIIOBapeM, BpeMsl MOAroToBku — 60
MUHYT, 00heM TekcTa — 2000 rmeyaTHBIX 3HAKOB;

2. UteHne BCIyX W YCTHBIM MEPEBOJ] HAy4YHOTO TEKCTa: CO CIIOBapeM, BpeMsl MOATOTOBKH — 15
MUHYT, 00beM TekcTa — 1000 rmeyaTHbIX 3HAKOB;

3. becena Ha mHOCTpaHHOM si3bIKe (OBITOBasi Temaruka; Ouorpadus, oOpa3oBaHUE U y4acTHE B
COIMAIPHON JKW3HH TOCTYMAIOMIEr0 B aCMHUPAHTYPY; MpeaAMET OyAyIero MCCiIeJOoBaHUS — B
o0IINX YepTax).

Ha »sx3amen HeoOXoauMo TPHHECTH C OO0 JHTEeparypy Mo crneruanbHocTH okoyio 100
CTpaHUIl, M3JaHHYI0 B CTpaHaX HU3y4aeMOro s3bIKa, M3 KOTOpOH OyneT mogoO0paH TeKCT IJis
MMCBMEHHOT0 TepeBoja (IEepBbI BOMPOC IK3aMEHAa). DTO MOTYT OBITh KHUTH, )KYPHAJbl, CTATbU U3
WNuTepHera, 0053aTeIbHO C HCXOIHBIMHU OMOIMOTpapUUIeCKUMH JaHHBIMU.



3.2. Kputepun oneHKH

“5” — «orau4yHo». OTBET TMONHBIA, MMOCTPOCHHBIH B COOTBETCTBHH C OP(OIMUUECKUMH,
JIEKCUKO-TPAMMAaTUYECKUMH U CTUIIMCTUYECKUMU HOPMaMU aHTIMHUCKOTo si3bika. [lokazaHo BrnageHue
HOPMAaTUBHOI ()OHETUKON aHIIIMKCKOTO si3bika. CollepikaHue TEKCTa MOHATO, PEaKlus Ha BOIPOCHI IO
TEKCTy OBICTpasi, aJIeKBaTHO BBIPAKAETCS JMYHOE OTHOIICHHE K mpobieme. ['paMOTHO BBINMOIHEHA
aHHOTalMsl K TEKCTy. YCTHOE BBICKAa3bIBAHHE CTPOMUTCS JIOTUYHO M TIpaMOTHO. CaMOCTOSITENBHO
BBISIBJISIFOTCS] TPAMMATHYECKHE OIIMOKH U OOBSCHSAIOTCS COOTBETCTBYIOIINE TPAMMATHUECKUE SIBIICHUSI.
[IpaBHIIbHO UCTIOIB3YETCA SA3BIKOBBIE HOPMBI IPUMEHUTENBHO K Pa3HbIM (DYHKIIMOHATILHBIM CTUIISIM.

“4” — «xopomo». OTBET NOJHBIH, MOCTPOCHHBIH B COOTBETCTBHH C OP(HOIMTHUYECKUMH,
JIEKCUKO-TPAMMAaTUYECKUMH U CTUJIMCTUYECKUMHU HOPMaMU aHTJIMKUCKOTO si3bika. [lokazaHo BianeHue
HOPMAaTUBHOI (OHETUKON aHIJUIICKOTrO $3bIKa, HO BO3MOXKHBI HE3HAYUTENbHBIE HETOUYHOCTH.
ConepkaHue TEKCTa IMOHSATO, JaHbl XOPOIIME OTBETHl Ha BOMPOCHI 3K3ameHaTopa. JloctaTtouHo
IPaMOTHO BBIMIOJIHEHA aHHOTAIUSI K TEKCTY. YCTHOE BBICKAa3bIBAHUE CTPOUTCS JIOTUYHO U TPAMOTHO,
HO JOMyIIeHbl HeTouyHOCTH. CaMOCTOSTENbHO BBIABISIOTCA 70% OmmMOOK, TOMYCKAaOTCS HEKOTOPHIC
3aTpyqHEHUs] Mpu OOBSCHEHHUH TPaMMAaTUYECKOro siBieHUA. [IpaBHIIBHO HCMONB3yeTCs S3bIKOBas
HOpMa IPUMEHHUTEIHHO K Pa3HbIM (DYHKIIMOHATLHBIM CTHIISIM.

“3” — «yAOBJIETBOPUTEIbHO». OTBET HEMOIHBIN, IOCTPOCHHBIN HE B MIOJTHOM COOTBETCTBUU C
op(hOIMUYECKUMH, JIEKCHKO-TPAMMATHICCKUMH, CTHIMCTHYECKUMU HOPMAaMH aHTJIMACKOTO S3BIKA.
TekcT MOHAT HE MOTHOCTHIO, peaKIMsl Ha BOMPOCH! K TEKCTY ciaadas, B OTBETaxX Ha BOMPOCHI IOMYIICHBI
OIIMOKH. AHHOTALMS BBINOJHEHA, OJHAKO, CO 3HAYUTEIbLHBIM KOJUYECTBOM OIIMOOK. YCTHOE
BBICKA3bIBAHUE CTPOUTCS HEJIOTMYHO M CO 3HAYUTENBHBIM KOJIUYECTBOM (DOHETUYECKUX U
rpamMmarndyeckux omuoOok. CamoctositensHO BbIABIsSeTcs 10 50% ommOOK, HE OOBSICHSAIOTCS
HEKOTOpBhIE TpaMMaTHYecKue siBleHus. He BIONHE NpaBUIBLHO HCIOIB3YETCS SI3BIKOBAas HOpMa
MIPUMEHUTETBHO K Pa3HBIM (YHKIIMOHATIBHBIM CTHIISIM.

“2” — «HeyJAOBJIETBOPUTENbHO». OTBET HEMOJHBIA, HE OTBEYAIOIIMNA Op(OITUIECKHUM,
JIEKCUKO-TPAMMAaTUYECKUM M CTHJIMCTUYECKHUM HOpMaM aHTJUNCKOro si3bika. CoaepikaHue CTaTbu HE
MOHATO, HET peaklMd Ha BOMPOCHL. YCTHOE BBICKA3bIBAHUE MOCTPOEHO HEJIOTUYHO, C MHOXKECTBOM
(OHETHUYECKUX, JIGKCHUECKUX U TpPaMMaTHYCCKUX OMMOOK. AHHOTAMS HE COOTBETCTBYET
TpeboBanusiM. CamocTosTenbHO BbIABIsieTcs He ©Oonee 30%  rpamMmMaTHUeCcKMX  OMIMOOK,
rpaMMaTHYEeCKue SBJICHUS HE OOBiICHAIOTCS. HempaBWiIbHO HCHONB3yeTCS S3BIKOBasSs HOpMa
MPUMEHHUTEIHHO K Pa3HbIM (PYHKIIMOHAIBHBIM CTUJISIM.

Kaxaplii oTam 1 4yacTh dK3aMeHa OLIEHUBAETCS 110 MATHOAJUILHOM IIKAaJE.

HToroBas oleHKa 3a 9K3aMe€H BBICTABISIETCS MO MATUOAIIBHON IIKajde Ha OCHOBAHWU OIICHOK
3a KaXKIyI0 4acTh.

3.3. PexoMenayemasi iuTeparypa

OcHoBHas InTEpaTypa

1. Learn to Read Science. Kypc anrmmiickoro s3bika st acnupantoB [Tekcr]: Yue6. mocobue /
Pyxos. H.11. llaxosa. - M.: ®nunra: Hayka, 2005. — 360 c.

2. KyremoBa, M. M. Amnrmmiickuii s3pik uis  xumukoB=The World of Chemistry: xnura
npenonasatens [Texct] / M. M. KyrenoBa. — M.: YauBepcuret, KHHXKHbIH oM, 2006. — 142 c.

3. PybmoBa, M.I'. Urenne u mepeBOjA aHTIMHCKOW HAyYHO-TEXHHUYECKOW JHUTEparyphl: JIeKchko-
rpammarudeckuil cnpaBoyHuk [Texcr] / M.I. PybnoBa. — M.: OOO «M3aarenscTBo ACTpenby,
2002. - 384 c.

4. CrenanoBa, T.A. AHIIIMACKUNA S3BIK JUIS XMMHUYECKUX crienuaabHocTeit: mpakt. Kype [Tekcr] /
T.A. Crenanosa, .1O. Ctynuna. — M.: Axkagemus, 2009. — 286 c.

JonmosiHuTEIbHAS JIUTEPATYPaA
1. From Studies to Work and Career [Tekct]: mMeronndyeckue peKOMEHIAIMH s MPOBEACHUS
npakTuueckux 3ansatuil / Upkyr. nayu. nentp CO PAH ; coct. H. b. Bunokyposa; noz. o6mi. pexa.
I'. A. AreeBoii. — Upkytck : M3narensctBo MHcTHTyTa reorpadun uMm. B. b. Couast CO PAH,
2007. - 54 c.



2. Learn to listen to science: [MeTogMYECKHE PEKOMEHIAMN IO OOYYEHHIO ayIUPOBAHHIO HAYUHBIX
tekctoB]| / coct.: H. b. Bunokypoma, I'.A. AreeBa. — Hpkyrck: M3garenbctBo MHCTHTyTa
reorpaduu um. B. b. Couasst CO PAH, 2012. - 62 c.

3. My Dissertation [Tekct]: yueoHO-MeTOqMUYecKoe Tocodue / coct. JI. A. lllynsruna. — Upkyrck:
N3narensctBo MHcTHTyTa reorpaduu um. B. b. Couaser CO PAH, 2013. — 66 c.

4. bensaxora, E.M. AHrauiickuii si3bIK U1l acnupaHToB [ Tekcr]: yaueOHoe nmocodue / E.W. benskora. —
CII6.: Anthology, 2007. —223 c.

5. T'oToBUMCA K KaHAMJATCKOMY JK3aMEHy II0 aHTJUHCKOMY s3bIKy [Tekcr]: Meroawdeckue
pekomenganuu. [Y. 1] / cocr. P. T. Kanununa; mox o6mi. pex. I'. A. AreeBoii. — Hpkyrtck:
N3znarensctBo MHcTHTyTa reorpaduu um. B. b. Couaser CO PAH, 2007. — 42 c.

6. Psaobuesa, H.K. Hayunas peub Ha anrmuiickom si3eike = English for scientific purposes [Tekct]: /
H.K. Psa6neBa. — M.: "®nunTa": Hayka, 2002. — 600 c.

7. Cumnouc, O.B. Develop your reading skills: Comprehention and Translation practice. O6yuenue
yTeHHIO W TepeBony (anrmuiickuii si3bik) [Tekcr]: yuebnoe mocobue / O. B. Cumonc. — M.:
®nunta: Hayka, 2007. — 372 c.

8. CoxkonoB, C.A. OOyueHue YTEHUIO HAyYHBIX TEKCTOB M YCTHOM peud MO HAYYHOH TEMaTHWKe Ha
anrnuiickoMm s3eike [Teker] / C.A. Cokonos. — M.: Hayka, 2002. — 203 c.

4. BerynuTebHble HCTIBITAHUS 1O CHENUATBHON AUCIUIINHE
4.1. CTpyKTypa U KPpUTEpHHU OLlEHKU OTBETOB

BerynurenbHble HCTIBITAaHUS MPOBOASTCS C LENbIO OMpeeNieHuss YPOBHS C(OPMUPOBAHHOCTH
KOMIIETEHIIM TOCTYNAIOIIEro, HEOOXOAWMBIX JIi OCBOGHHUS IPOrpaMM  aCIHPAHTYpPhl IO
HarpasjieHuto noaroroBku 04.06.01 Xumuueckue Hayku.

BerynurenbHoe ucHbITaHUE IO CHENUAIbHOM AMCIHMILUIMHE IMPOBOAMTCS B JBa dTana U B
cleyomux Gopmax:

[lepBbiii 3Tam — coOecefpoBaHUE - C MPEANONAraéMbIM HAaY4YHBIM PYKOBOAMTENIEM WM
3aBeyIOIINM JabopaTropueii, B KOTOPYIO MJIaHUPYETCsS 3a4MCICHUE C YY€TOM BBIOPAHHOTO MpOQuIIs.
Lenbto cobecenoBaHusi SBISETCS BBISBICHHE CKJIOHHOCTH MOCTYMAOMIET0 K MCCIIEA0BaTENbCKON
paboTe M OLEHKa [OTEHIMaja MO0 TeMe JIUCCEPTAllMOHHOW paboThl Ha OCHOBE aHaIu3a
MIPE/ICTAaBICHHBIX HAYUYHBIX TPYAOB WM pedepara 1o TeMe UCCIIEJOBaHHS U YCTHOTO cOOeCe0BaHMUS.

Bropoii asram - 9SK3aMEHAlMOHHBIM - 10 BONpPOCaM  CIEUUAIbHOW  JIHUCLUIUIMHBI,
COOTBETCTBYIOIIEH HANpaBIE€HHOCTH 00pa30BaTebHOM MPOrpaMMbl aCIIMPAHTYPHI.

OK3aMEeH NpPOBOJUTCA MO 53K3aMEHALMOHHBIM OWJeTaM, BKJIIOYAIOIIMM TpU BOIpoOca IO
CHeIUaIbHON NUCIUIUINHE (COOTBETCTBYIOMIEH MPODUITIO).

B XoJe BCTYyNMTENbHBIX WCIBITAHUN O CHEUUATbHON IUCHUIIMHE MOCTYHAOLIUNA JOJHKEH
MOKa3aTh:

Bnaodenue: cnennanbHOM MpodhecCHOHATBHOW XMMUYECKOH TEPMHHOJIOTHEH; CIIOCOOHOCTBIO K
KOMMYHMKAIlUl B THCbMEHHON Qopme i peueHus NpopecCHOHANbHBIX 3ajad B o0iactu
XUMHUYECKUX HayK.

Ymenue: wucnonp3oBaTh MOJY4YEHHbIE 3HAHUS TEOPETUUYECKHUX OCHOB (PyHAaMEHTaIbHBIX
pa3aesioB XUMHUU ISl pelieHusl MpoQeCCHOHATBHBIX 3a/1a4; CTAaBUTh LIeJh U CPOPMYTUPOBAThH 3a/1a4H,
CBS3aHHBIE C peanu3arueil MpoPecCHOHANBHBIX (YHKIHUA: OOOCHOBBIBATH W OTCTaMBaTh CBOIO
MO3UIINIO, aKTUBHO PEAJIN30BBIBATHE COOCTBEHHBIE PEIICHUS U UJICH.

3naHue: TEOPETUYECKMX OCHOB (DyHIaMEHTAIbHBIX U 0a30BBIX pa3feloB B 00JacTH
XUMHUYECKON HAYKU U CMEXHBIX JUCIUIUIMH.

HpI/IMepLI OK3aMCHAIIlMOHHBIX OMJICTOB:



Hpxyrcknit muHcTHTYT XUMHH UM. A.E. @aBopckoro CO PAH
BCTYIUTEJBHBIN DK3AMEH
no HanpapJjeHno noarorosku 04.06.01 Xumnuyeckue HayKH,
npopumiab: Oprannveckass XuMus

3K3AMEHAHI/IOHHLII71 BUJIET
Nel

1. DnexkrpodunpHbIil Katanu3 B SN1-peaknuusx. [loHsTHe 0 HOHHBIX Mapax. TUIIBI HOHHBIX AP
Y UX POJIb B PEeaKIUIX HYKICOPUIHHOTO 3aMEIICHHSI.

2. BoccraHoBieHre anberuIoB 1 KETOHOB JI0 CIIUPTOB U ankaHoB. Peakinu Kmkuaepa-Boabsda
n Kiremmencena.

3. O0miast XxapakTepucThKa (PU3UKO-XUMUYECKUX METOJI0B, OCHOBAHHBIX Ha B3aMMOICHCTBUH
I/I3J1y‘IeHI/I$I C BCIICCTBOM. CHGKTpaJIBHBIe nu I[I/Iq)paKI_[I/IOHHLIe METOABbI.

CocraBuTenb

Hpxkyrcknit nHcTHTYT XUMun uM. A.E. ®aBopckoro CO PAH
BCTYHNUTEJBbHBIN DK3AMEH
1o HanpaJjeHu10 noaAroroBku 04.06.01 Xummnyeckne HayKu,
npopuib: XuMHs 3J1eMEHTOOPraHUYeCKHX COeINHEeHH

3K3AMEHA]_[I/IOHHI)II71 BWJIET
Ne 2

1. Knaccuduxamnus snementoopranndeckux coequHeHuii (30OC). OcHOBHBIEC 3Tallbl Pa3BUTHUS
xumun D0C. Ee BnusiHuE Ha TEOPUIO XUMUUECKOTO CTPOEHHS MOJIEKYJIIPHBIX CUCTEM.

2. Oprannyeckue IpoU3BOJHBIE 3JIEMEHTOB XV IpyIIIb.

3. ®u3nuecKkue METOJbI MCCIENOBAHUS CTPYKTYPhI M 3JeKTpoHHOTO crpoerus DOC SMP-
cnekTpockonuu (ummynbcHas IMP-®ypbe cnektpockonus, quHamudeckuil SIMP) B uccnenoBanum
CTpOEHHS U peakimoHHOM cniocodHocTr D0C.

CocraBurenb

OO0mmass MpOJIOJDKUTEPHOCTh dK3aMeHa MO0 CHenualbHOW aucuuiuinae - 60 mmH. OreHka
BBICTABIIACTCS MO MATUOAITBHOMN IIKaIe, COOTBETCTBEHHO KPUTEPHSIM.

Kpurepun onieHKH 0TBeTa HA TEOPETHYECKHI BONIPOC

“S” — «oTaim4HO». [lonHbIE, HCUEpPIIBIBAIONINE, APIYMEHTUPOBAHHBIE OTBETHI HA BCE OCHOBHBIE
U JIOTIOJHUTEbHBIE BOIPOCHL. OTBETHI OTINYAIOTCS JIOTMUECKOH MOCIeA0BaTENbHOCThIO, YETKOCTHIO B
BBIPQ)KEHUU MBbICIIEd UM OOOCHOBAaHHOCTBIO BBIBOJIOB, JIEMOHCTPUPYIOIIMX 3HAHHE MCTOYHHKOB,
MOHATUIHOTO annapaTa ¥ yMeHHe UMHU M0JIb30BaThCS TP OTBETE.

“4” — «xopomo». HenroctarouHo MonHbE U apryMEHTHPOBAHHBIE OTBETHI HA BCE OCHOBHBIE U
JIOTIOJTHUTENbHBIE BOMPOCHL. OTBETHI OTIMYAIOTCS JIOTMYHOCTHIO, YETKOCThIO, 3HAHUEM IMOHSATHITHOTO
anmapara 1 JUTEpaTyphl 110 TEME BOIIPOCa MPU HE3HAYUTEIBHBIX YIYIIEHUSAX IIPU OTBETE.

“3” — «yaoBJeTBOpPUTEeNbHO». HemonHble u cnabo apryMeHTHUpPOBAHHBIE OTBETHI,
JIeMOHCTpHpYollee oblee MpeJCcTaBiIeHne U NMOHMMaHUE CYTH BONpOCa, MOHATHHHOrO ammapaTra u
00s13aTeIbHON JTUTEPATyPhl

“2” — «HeyA0BJIETBOPUTEIBLHO». CaMoe o011iee pe/ICTaBIeHUEe O pacCMaTPUBAEMOM BOIIPOCE,
OTBevarollee JUIIb MUHUMaIbHBIM TpeOoBaHUsIM. Cepbe3HbIe OLIHMOKH.



4.2. Bonpocsl jisi BTOPOro (3Kk3aMeHAIIMOHHOI0) 3TANa BCTYNUTEIbHBIX HCIBITAHUI
no HanpasjaeHuio 04.06.01 - Xumuuyeckue HAYKH

4.2.1. HanpaByeHHoCcTh (Mpoduiib). Oprannyeckas XuMusi

Opranuyeckas XUMHsI M €€ MECTO CPEIM IPYIMX XUMUYECKUX IHUCLUIUIMH, CBSI3b C IPYIMMHU
HaykamMH. OpraHUYeCcKue COSUHEHMS B IIPUPOJE.

CocTtaB M CTpOEHHME OpraHM4eckux coeauHeHu. CTpykTypHble (opMmyssl. ['omonorus.
N3omepusa. Homenkiarypa opraHM4ecKUX COCIUHEHUH.

Tunel XMMHYECKUX CBSI3€M B OPraHMYECKUX COCAUHEHUAX. PU3HUECKHE XapaKTepUCTUKHU
CBSI3E€H: DHEPrus, NIMHA, OJIIPHOCTD, IOIAPU3YEMOCTD.

OcCHOBHBbIE MOHATUS CTEPEOXUMUU. [/[Ba THUIIa IPOCTPAHCTBEHHOM M30MEPUHU: JUACTEPEOMEPHS
U DHAaHTHOMEpHS. XHUPalIbHOCTb, YCIOBHS i1 €€ BO3HUKHOBEHHMS. OnThyeckas aKTUBHOCTb
COEMHEHUH C XUPaJIbHBIMU MOJIEKYJIaMU. DHAaHTUOMEPBI, PALlEMaThI.

Crioco0bl U300paXxeHuss MPOCTPAHCTBEHHOTO CTPOCHMS MOJIEKYII: KJIMHOOOpa3Hble MPOEKIHH,
¢dopmynsl Hetomena u npoexunonnsie popmyisl umiepa. [IpaBuia mois30BaHus UMU.

Acummerpruueckuil arom. OpraHu4eckue CO€JUHEHHS ¢ OJAHMM aCUMMETPHUYECKMM aTOMOM
yraepona. Ilpunmunsr R,S-Homenknatypbl. CoenuHEHHs € JBYMS aCHMMETPUYECKHMMH aTOMaMH.
[TonsTHe o me30-hopmax.

DNeKTpOHHBbIE (MHAYKTUBHBIA M ME30MEpHBI) U MPOCTPAHCTBEHHBIE 3(PQEKTH B MOJIEKYIax
OpPraHUYECKUX COCAVHECHUN.

Knaccudukanus peareHToB M peakumii. MexaHusmbl opraHudeckux peakuuii. Ilonstue o
IIPOMEKYTOUHBIX YaCTUIAX, EPEeXOJHOM COCTOSHUH, SHEPreTMYEeCKOM Ipoduie peakuuu H ee
sHepreTyeckoM OanaHce. Kunernueckuil ¥ TepMOIMHAMUYECKUI KOHTPOJIb PEAKILIUU.

OcHOBBI MeTOJ1a MOJIEKYJISpHBIX opouTanelt (MO) a1 MojeKyal OpraHMYeCKUX COeIUHEHHH,
COJZIepKAIINX J-CBs3H. MOJEKYIsIpHbIE T-OpOUTanu 3TWieHa, 1,3-OyTanueHa W BBICIINX TIOJHMEHOB,
OeH3o0u1a, paJnKalia, aHMOHA U KaTUOHA aJUIMJIBHOTO TUIA, 2,4-TIeHTaAuEeHIUIIBHOTO PauKaIa.

[IpuHuum *KecTkux U MATKUX KUciaoT u ocHoBanuii GKMKO).

Anxansl. TIpupoma C-C u C-H ceszeit, spS-rubpuamsanus atoma yrieponaa. Korbopmaruu
sTaHa, mnpomaHa u OyraHa. I[IpoexkunonHsle ¢opmynsl HploMeHna. DHepreTuueckas auarpaMma
KOH(OPMAILIMOHOTO COCTOSTHUS MOJIEKYJIBI aJIKaHa.

[IpuponHble HMCTOYHHMKM alKaHOB. MeTOJIbl CHUHTE3a ajlKaHOB M3 AaJIKCHOB, aJKUHOB.
AJNKWITaJOreHUI0B, METAJUIOOPTaHUYECKUX COEAMHEHHUH, ajbJerujoB, KETOHOB U KapOOHOBBIX
KHCJIIOT.

XUMUYECKHE CBOMCTBa aJKaHOB. [‘aJloreHMpoBaHME anKaHOB. MeXaHU3M  peaklHH.
PernonarnpaBieHHOCTh TaJOr€HUPOBAHUS Pa3BETBICHHBIX alKaHOB. OTHOCHUTENbHAs CTAaOMIBHOCTH
QJIKWIBHBIX PaJInKaJIOB.

Anxkensl. [Ipuposia IBOHHOMN YTIepo-yriaepoaHoil CBa3H, SP>-THOpUIM3AIKS aTOMa YIIepoa.
I'eomerpuueckas uszomepus. Luc-, Tpanc- u Z-, E-HoMeHKIaTypa.

MeToapl CHUHTE3a aJKEHOB U3 QJKWITAJIOTeHWJ0B U  cnupToB. (CTepeoceneKTHBHOE
BOCCTAHOBJICHHE alNKMHOB. (CHHTE3 alKEHOB TEPMOJIM30M YETBEPTHUUYHBIX AMMOHMEBBIX COJIEH
(I'odpman), N-okcunoB Tpetnunbix aMmuHoB (Koym) n kcantorenatos (Uyraes).

Perno- u  crepeocenekTHMBHOE  IPHCOEIMHEHHE  TUAPUAOB  Oopa K  alKeHaM
(rugpobopupoBanue). Mexanusm u crepeoxumus. CHHTE3 alKaHOB, CIIUPTOB, AJKHITAIOT€HUIOB C
MIOMOIIBI0 OOPOOPTaHUYECKUX COeTMHEHUH.

OnexTpoduabHOE MPUCOSANHEHHE K aJKeHaM TajoreHOB M TaJlor€HOBOIOPOAOB. MexaHu3m
peakiuu. OOpa3oBanue "MOCTUKOBBIX" HHTepMenuaTtoB. CTepeoXMMHUsT M PETHOCEIEKTUBHOCTH
npucoenvHenus.  IlpaBuno ~ MapkoBHuKOBa.  Peakuuu — CONPSKEHHOIO  NPUCOEAUMHEHUS,
NEPErPYNIUPOBKY  AJKWIBHBIX KATHOHOB. ['mMaparanus ajJKeHOB. YCIOBHS W IPAKTUYECKOE
MIPUMEHEHHUE.

CUH-] UAPOKCHMIMPOBAHUEATKEHOB [0 AMOJIOB. PeareHTel TuApOoKCcHIUMpoBaHUsA. MexaHu3M
CUH-TUAPOKCUIMPOBAHMUSL.



PagukaneHble peakuuu ankeHoB. [IpucoennHeHne OPOMHUCTOrO BOAOPOAA, CEPOBONOPOJA U
THOJIOB 110 KPaTHOM CBSI3U.

Anxanuensl. Tunsl 1ueHoB. CpaBHEHHE YCTOMYHUBOCTH IUEHOB Pa3HBIX TUIIOB.
1,3-Ankanuensl. MeToabl CHHTE3a CONPSKEHHBIX AUEHOB. KpeKUHT ankaHoB, Jeruaparanus AUOJIOB.
Kpocc-coueranne xak metoj cuHTte3a 1,3-auenoB. Ctpoenue OyranueHa-1,3, conpspkeHUE JBOMHBIX
cBs3eit. 1-MO 1,3-0yranuena.

lamorenupoBanne wu ruaporanoreHupoBanue 1,3-mueHoB. MO-aTUIBHOH  CHCTEMBI.
AnnwiibHOE y4acTue, aumii-katuoH. 1,2- u 1,4-IlpucoennHenue 3aeKTpopuIbHBIX areHToB K 1,3-
JMEHaM.

Peaknuy nukionpucoemHeHns U ux kiaccudukanus. KoHTponb opOUTaIbHONH CHMMETPUH B
TePMUYECKUX U (POTOXUMHUUECKHUX peakiusix [4+2]- u [2+2]-UuKIONPUCOCTUHECHHS.

Peakumst [unbca-Anpaepa. JueH u mueHodui. o-XuHOIMMETaHBI B KAaueCTBE JHUEHOB, HX

reHepupoBanue. Tunbel peaknuu Jlwibca-Anbpaepa: kapOo-peaknus, rerepo-peakius, 1,4-

LHKJIO3JIMMUHUAPOBAHUE. PeTpo-peakuus.

Crepeoxumuss peakunu Jlwibca-Anpaepa, 3HI0-TpaBuiio. CTepeoperyisipHble IMOIUMEPBI.

N30npeHoBbIN KaydyK.

AJeHbl W KyMYIIEHbl: OCOOCHHOCTH MPOCTPAHCTBEHHOTO CTPOCHHMS, H30MEpHU3aLHs.
I'mapupoBanme. DneKTpopMIBHOE TMPHCOSIWHEHHE K ajuleHaM: TUApaTalus, I[PUCOSINHEHHE
XJIOPOBOJIOPO/JIA.

Anxunel. Ilpupona TpoiiHOW cBsi3u, SP-TUOpuau3anus. MeTonbl CHHTE3a AJIKHHOB.
DnexTpodunabHOoe MIPUCOEIMHEHUE K aJKUHAM. ['aJloreHMpoBaHUE U T'UIPOrajoreHupOBaHUE
QIKMHOB. MeXaHMU3M M CTEPEOXUMHUs peakluu. BoccTaHOBIEHHE alKUHOB J0 LUC- U TPAHC-AJIKEHOB.
I'unparauus ankuHoB. HykneodunsHoe npucoeMHEHHE CIUPTOB, CHHTE3 BUHIIIOBBIX 3(HPOB.

CH xucnotHoctb ankuHOB-1. IlomyueHue JUTHEBBIX, HATPUEBBIX, MATHUEBBIX M MEIHBIX
MIPOU3BOJHBIX AJTKUHOB-1. VX mpuMeHeHue sl CuHTe3a BRICIINX alKMHOB. KoHieHcanuus alnkuHoB-1 ¢
anpJeruaMu U keronamu no ®@asopckomy. [lomyueHne nmpomnapriuyioBoro cnupra U OyTuH-2-1uosa-
1,4 mo Penme.

[uknoonuromepusanus aIKMHOB.

lanorenankanpl, HyKJIeo(pUIbHOE 3aMEIICHHE Yy HACHIIIEHHOTO aroma yriepojaa. Peakuuu
HYKJIEO(UIBHOTO 3aMEIIEHNS Y HACBIILIEHHOT0 aToMa yriepoaa Kak METOJ CO3/IaHus CBsI3el yriepos-
yIJIEpOJ, YIIIEpOA-TAIOTEeH, YIIIEpOa-a30T.

Krnaccudukanys MexaHu3MoB HYKJI€O(UILHOTO 3aMELIEHHs Y HACBHIIIEHHOTO aToMa yriepoja
(Sn1- u Sn2-mexanu3Mmbl). OCHOBHBIC XapaKTEPUCTUKU OMMOJIEKYJISIPHOTO M MOHOMOIICKYJISIPHOTO
MEXaHH3MOB.

3aBUCUMOCTh MEXAaHM3Ma pEaKUUU OT CTPYKTYpbl MCXOAHOro coenuHeHus. Ilonsatue
HYKJIEO(UIBHOCTU U (DaKTOPBI, onpeaenstonme HykieopuibHocTs peareHTa. [Ipuniun XXMKO. Ponb
pactBopuTtens B Sn1-u Sn2- mpoueccax.

Peaknum HykneodunsHOTO 3amemenus Sn1-tuma. Kunernka, crepeoxumusi.

[Tpumeps!l peakiuii: mosyyeHHe aMHUHOB, HUTPUIOB, 3(UPOB KapOOHOBBIX KHCIOT, MPOCTHIX
s¢upoB. THO3(UPOB, ANKWITAIOreHU]IOB, HUTPOCOEAMHEHUH M JIPYrUX KIJIACCOB OPraHMYECKHX
coeMHeHUl. AMOUJIeHTHbIE aHHOHBI. KiHETHKa 1 cTepeoXumMust Sn2-peakiuil.

Meroapl CHHTE3a ANKWJITAIOTEHUIOB (IKUIXJIOPUIOB, OPOMHIOB, HOIUAOB U (PTOPUIOB) U3
CIHMPTOB, AJIKEHOB. AJIKAHOB. JPYTUX AIKHITaJOTeHUI0B, JIKUIICYIb()OHATOB U Ip.

Peaknum SN1 Tmma. Kunertwka, crepeoxummus. 3aBUCUMOCTh SNI1-mporiecca OT MPHPOJIBI
panukana, yxoJduied Tpymmsl W pactBoputens. KapOokaTtuoHsl, (akTopsl, BIMAIOIIME HAa UX
ycTOHYMBOCTh. [leperpynnupoBku KapOOKaTHOHOB.

OnexrpodunbHbIi KaTtanu3 B SN1-peakiusx. [lonarue o noHHbIX napax. TUIbl HOHHBIX Map U
UX pOJIb B PEAKIMAX HYKJI€O(DUIHLHOTO 3aMELIECHUS.

BHyTpuMonekynspHas pagukaibHas LUKIM3alUsA AJIKEHWI- WM aIKEHUWITaJOre€HUI0B O]
JEHCTBUEM TPUOYTUIIOJIOBO-THIPHUIA.

Mertannoopranudueckue coequHeHus. JIMTuH- ¥ MarHMMOpPraHu4ecKHe COEOUHEHMS, HX
MIOJIy4YEHUE U3 OPraHOTAIOTeHUJ0B M MeTauia. [lomydeHHe JUTHHOPraHWYECKHX COEIMHEHMI



peakuuell OpraHorajJoreHHJI0B U OJIOBOOPIAHUYECKUX COECIMHEHUM C JUTHHAIKUIAMHU. 3aMELICHHE
aToMa BOJIOPOJIa OPraHUYECKUX CyOCTpaTOB HA JIUTUH (PEaKIIUs METAJITUPOBAHHS ).

Peakuuu nuTuii- 1 MarHMMOPraHUYECKUX COEAUMHEHHUM C BOJOHM, KHUCJIOPOAOM, AUOKCHIOM
yriaepoja, aibAeruaaMi, KeTOHAMH, CIOKHBIMH 3(UpaMu, HUTPUIIAMH, 3TIOKCUIAMH, OpTO-3(upamu,
TPETUYHBIMU AMUJIAMH.

[Tonyuyenune ankundeH3010B 1o Bropiuy-Outtury.

Crouptel ¥ mpocTbie 3¢upbl. OTHOATOMHBIE CHUPTHL. METOIBl MX IMOMYYCHHUS M3 aJKEHOB,
QJIKWITAIIOT€HUI0B, KApOOHUIIBHBIX COSMHEHHM, KApOOHOBBIX KUCIIOT, CIOXKHBIX 3(UPOB, OKCUPAHOB.
CgoiictBa ciuptoB. CriupThl Kak ciiadbie HO-kucenoTel. CiupThl Kak ocHOBaHuUs JIbrouca.

MeTobl OTy4eHUs] OJHOATOMHBIX CIIUPTOB M3 AJIKEHOB, aJKWJITAJIOTCHUOB, KapOOHMIBHBIX
COETMHEHMH, KApOOHOBBIX KUCIIOT, CIIOKHBIX A3(UPOB, OKCHPAHOB.

3aMmelleHue  TUAPOKCWIBHOM  IpyNnbl  COMPTOB  Ha  TajoreH  [oJx  JIEHCTBUEM
raJIor€HOBOJIOPO/IOB,  TallOTEHUZOB U  OKcorajoreHunoB ¢ocdopa. Pearentsl peruo- u
CTEpPEOCENIEKTUBHOTO 3aMEUICHUs THAPOKCHIA Ha TajoreH. Jlermaparamusi COHpPTOB, 0Opa3zoBaHUE
QJIKEHOB U MIPOCTHIX 3(PHUPOB.

HyxkneodgunsHbie cBoiicTBa ciupToB. [lomyueHue u ucnoib3oBaHue Y(PUPOB HEOPTAHHUCCKUX
KHUCJIOT (cepHOH U (hochOpHCTOl) B OpraHUIECKOM CHHTE3E.

OxucneHre NEpBUYHBIX M BTOPUYHBIX CIHUPTOB JI0 aJbJErMJI0OB U KETOHOB. PeareHTbl
okucieHuss Ha 0Oasze coemuHenuit xpoma(VI), Mmexanusm peakiuu. OKHCICHHE C [MOMOIIBIO
TMMETHICYTB(OKCHIA: TTPEBPAILICHHE CIIUPTOB M TO3WJIATOB B allbJACTHIBI M KETOHBI. Jleruaparamus
CIUPTOB KaK METOJI MOJIyUYEHHUsI IPOCTHIX 3(PHUPOB.

JIByxaroMHble criupThl. Metoasl nofydenusi. CBOWCTBa BULIMANBHBIX AUOJOB. Jlerunparamus
no  aueHoB. [IMHakoH-MMHAKONMHOBas  neperpynnupoBka.  OKHCIUTENBHOE  PacIlEIICHUE
BULIMHAJIBHBIX 1MO0JIOB (MOAHAsI KUCIIOTA, TETpaaleTaT CBUHIIA).

[Ipoctsie 3¢upsbl. Meroasl CHHTE3a! peakuus Bunbsimcona,
AIIKOKCUMEPKYPHUPOBAHHUE AJIKEHOB, MEXMOJIEKYJIIpHas Aeruaparanus cnuptoB. Cunres 1,4-nuokcana
u Tterparugpodypana u3 auonoB. KucnotHoe paciierienne mnpocThix ddupo. OO6pa3oBaHue
THJIPOKCUTIEPOKCHIOB TPOCTHIX 3¢hupoB. Komriekcsl mpocTeix 3¢gpupoB ¢ kucimoramu Jlpronca, coimu
TPUATKUIIOKCOHUS.

Oxcupanbl. Metoasl uX moiydeHHs. PackpeiTe OKCHUPAHOBOIO IMKJIA MOJ JEeHCTBUEM
HYKJICO(pUIIBHBIX peareHToB. (MexaHu3M peakivii, KUCIOTHBIM U OCHOBHOM KaTanus).

Peakuuu snumunupoBanus. Peakiuu b-smuvunupoBanus. Knaccudukamuss MmexaHu3MoB b-
sanumuHupoBanus. Hampasnenne E2 snumunupoBanus. IlpaBuna 3aiineBa um I'opmana. dakrtopsl,
olpeseNsoNMe HanpasieHue duMuHupoBanus. Crepeoxumust E2 anuMUHUPOBAHUA: cun- U aHmu-
npornecchl. Konkypennus E1 u SN1, E2 u SN2 peakunii. @akTopbl, BIMSIONUE Ha 3Ty KOHKYPEHIIUIO.
Hcnonb3oBaHue peakuuil 3JIMMUHUPOBAHUS B CUHTETUYECKOW NPAKTHKE JUIS MOJIyUYEHHUS aJIKEHOB,
QJIKUHOB U JJECHOB.

ApoMaTUYHOCTh. ApOMaTUYECKUE YTIeBOI0POAbl. [IpombllieHHbIE U TaAOOPATOPHBIE METO/IbI
MOJTyYeHUs apoMaTHUYeCKUX YyriaeBojopoaoB. Karamutuueckuit pudoOpMUHT HE(TAHOTO ChHIpbS U
BBIJIEJICHUE ape€HOB M3 MPOJYKTOB KOKCOBAaHHS KaMEHHOro yris. JlabopaTopHble METONbI: peaKius
Bropua-Butrura, TpuMepusaius MOHO- U JU3aMEILIEHHbBIX AJIKUHOB.

Crpoenue 6enzona. @opmyna Kekyne. CoBpeMeHHBIE MPEICTaBICHUS O CTPOEHUU OeH30Ja.
MornexkyssipHele opbutanu OeH3oia. AHHYJIEHBl. AHHYJIEHBl apoMaTH4YecKHe W HeapoMaTHYecKue.
Konnenmus apomarnunoctu. IlpaBmiio Xrokkens uisi MPOCTHIX MOHOUMKINYECKHX aHHYJICHOB.
KonneHncupoBaHHble apoMaTH4eCKHUe YIJIEBOJOPOJbI: HapTaduH, (EHAHTPEH, aHTpaleH, a3yJeH.
['erepounkinyeckue MiATH- U MIECTUWIEHHBIE apoMaTHUECKHe coelMHeHus (MUppoi, GpypaH, THODEH,
NUPUINH) U UX OCH30-NIPOM3BO/IHBIE. KpuTepuu apoMaTMYHOCTH: KBAaHTOBOXMMHUYECKUH (CpaBHEHHE
BEJIMYMH DJHEPrHMM JeNOKaNM3alMi Ha OAWH P-3JEKTPOH), TEPMOAMHAMUYECKUN (TEIIOTHI
TUAPUPOBAHUS), CTPYKTYPHBIA U MarHUTHBIN. [ToHsATHE 00 aHTHAPOMATUYHOCTH. AHTHAPOMATHYHOCTh
Ha IpuUMepax HUKI00yTaaueHa, aHhOHa [IUKJIONPONeHa, KaTHOHA [IUKJIONEHTaAUEeHUITHSL.

Apomarnyeckne KaTHOHBI M aHHOHBI (C3-Co9 M METOABl TE€HEPUPOBAaHUS OSTHUX HOHOB.
Konuenmus apoMaTuyHOCTH AJ1s 3apSKEHHBIX YaCTHII.
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Oxucienue ankuiaOEH30J0B M KOHJACHCUPOBAaHHBIX AapeHOB JI0 KapOOHOBBIX KHUCIIOT,
aJIBJIETUJIOB, KETOHOB.

CB0001HO-paiuKaIbHOE TAIOTEHUPOBAHNE AlTKUIOEH30JI0B.

Peakuuu 31eKTpodHIIbHOIO 3aMelIeHns B apoMaThHueckoM psany. Kiaccudukauus peaxiuii
apOMAaTUYECKOTO 3JIeKTpOPHIbHOrO 3amMemieHus. OOume MpeacTaBIeHUs O MEXaHM3MeE pPeakUui
apOMAaTUYECKOro MEKTPO(UIBHOIO 3aMELICHNs. KUHETHYeCKU u30TonHbIN 3¢ddexr. IIpencraBnenune
0 S- U p-KOMILJIEKCAX.

W3oTonHbIE 0OMEH BOAOPOAA Kak MpocTeHmias peakuus 3JIeKTPOPHIBHOTO 3aMEILEHHs.
ApeHOHMEBbIE MOHBI KaK MOJEIb MEPEXOJHOI0 COCTOSHUS PeaKLUH EKTPO(UIBHOTO 3aMeIIEeHUs.
Bnusinue 3amecTuTens Ha CKOPOCTh M HANpaBJICHUE IIEKTPOPMILHOTO 3aMelieHusl. HIyKTUBHBIE U
Me3oMepHble 3¢ ¢dexTel 3amectureneil. PakTopsl NapHuanbHBIX cKopocTedl. CoriacoBaHHas U
HECOTIIACOBAHHAsI OPUEHTALU.

HutpoBanne apomatnueckux coeguHeHuil. HurTpyromme arenTtsl. MexaHusMm peakuuu
HUTpoBaHus. HutrpoBanue GeH30ia U 3amenieHHbIX OeH3070B. HurpoBanue Oudennna, HaprainHa u
Ipyrux apeHoB. [lonydeHne NoNMHNTPOCOEINHEHUN.

CynbspupoBanue apoMaTuieckux coeaunenuil. CynbQupyronme areHTsl. MexaHu3M peakivu.
Kunernueckuii M TepMOAMHAMHUYECKUH KOHTPOJIb B peakUusAX CyJb()UpOBaHUS HaA IpuMepe
cynbdupoBanus ¢penona u Hadranuua. [IpeBpammeHus cyabhorpymimsl.

["anorenupoBanue (XJI0pUpOBaHUE U OpoMHMpOBaHHE) OEH30JIa U 3aMELICHHBIX MPOU3BOAHBIX
Oensoma. ['anmoreHupyromue areHThl. [ amoreHMpoBaHWE KOHIECHCHPOBAHHBIX apeHOB U OudeHwia.
MexaHu3M peakuy U IpUpoAa IEKTPOPUIBHOTO areHTa

BBenenne ¢propa B apoMaTuyecKue COSAMHEHUSI.

Peaknuu ankunpoBanus apeHoB 1o Opuaento-Kpadrcy. Ankunupyromue areHTbl, MEXaHU3M
peakuuu. [lonuankunuposanue. Peakuuu H3oMeprus3anuu B poUeccax aJKWiInpoBaHus no @puuemnto-
Kpadtcy. CunTe3 AMapuIMeTaHoB U TPUAPUIMETaHOB.

AuunnupoBanue apeHoB o ®punento-Kpadprcy. Auunupyronme areHTbl. MexaHu3M peakiyu.
PernocenekTUBHOCTD allMIMPOBAHUS B O- U M-II0JIOKECHHUS.

OnexkrpodunbHOe HOPMIIIMPOBAHNE APEHOB: PEareHThl (POPMIITUPOBAHUS, MEXaHNU3M PEaKIIHiA
Y IPUMEHEHHUE UX B OPraHUYECKOM CHHTE3E.

HyxneopunbHoe apomarnueckoe 3amerieHue. OOmMe NPEICTaBICHUs O MEXaHU3MeE
apOMAaTHYECKOT0 HYKJI€O(pHIBHOTO 3aMeIIEeHUS.

Mexanusm npucoeauneHus-otinerieans (SNAr). [pumepsl SNAr peakiuii 1 aKTUBUPYIOIIEES
BIIMSIHUE DIIEKTPOHOAKILIENITOPHBIX 3aMECTUTENEH. AHMOHHBIE S-KOMILUIEKCH Mel3eHreliMepa U HUX
crpoenue. Micnonp3zoBanne SNAT peakiiii B OpraHn4eckoM CHHTE3E.

MexaHu3M OTIIEIUICHUS-IPUCOEIMHEHUS Ha MpHUMEpe NpEeBpallleHus TIajJoreHOCH30J0B B
(deHoIbl 1 apoMaTHYeCKHe aMUHBI. MeTo/bl reHepupoBaHus U pUKcauu aeruipodensona. CrpoeHue
JeruipoOeH30a.

Sarl-Mexanu3am apomMatuveckoro HYKICO(PHUIBHOTO 3aMEIICHHs B PEaKIMsAX THIPOIIH3a
KaTHOHOB apEHINa30HUS.

Mexanusm Srnl B apomatndeckoM psity u 00JacTh ero mpuMeHeHus. MHUIMUpOBaHHE MOH-
paavKaIbHOU LIETIH.

Anpaeruapl M KeTOHbl. MeTonbl CHHTE3a albJETUIOB U KETOHOB M3 AJIKEHOB (O30HOJHU3),
alKUHOB (TuapoOopupoBanue, peakius KyuepoBa), crnupTroB (OKHCIEHHE) U IMPOU3BOIHBIX
KapOOHOBBIX KHCIOT (Ha OCHOBE METaJUIOOpraHMYecKux coenuHeHuit). [luponus coneit kapOOHOBBIX
kuciaoT. ['uapodopmunupoBanme alkeHOB. AUIMIMPOBAaHUE U (POPMUIIUPOBAHHUE APEHOB.

HyxneopunbHoe mnpucoeanHeHHEe K KapOOHWUJIBHOW TpyIIe BOAbI, CIHPTOB M THOJIOB
(KUCIOTHBINM M OCHOBHOM KaTayin3). 3aimuTa KapOOHMIbHON TPYIIIBL.

[Tonydyenne GUCYIbGUTHBIX MPOU3BOIHBIX, [IUAHTUAPUHOB (OKCHHUTPHIIOB) U AlleTHJIEHOBBIX
cnupToB. B3anmoneiicTBue KapOOHMIIBHBIX COEAMHEHHH ¢ aMMHAKoOM (YpPOTPOIHH), MEPBUYHBIMU U
BTOPUYHBIMU aMHUHaMU. EHaMHHBI, UX TOJIy4YyeHHEe M alKuwiupoBaHue. OKCHMBI, THUIPA30HBI,
apwIryipa3oHbl. Peakiuy kKapOOHMIBHBIX COEIMHEHNUH C METALIOOPTaHUYECKUMHU peareHTaMu.

Keto-enonbHasg Tayromepust KeTOHOB. KMCIOTHBIN 1 OCHOBHOM KaTalu3 dTUX PEAKIUH.
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EnonAT-moHbl. MeETOpl TE€HEPUPOBAaHUS EHOJISITOB C IIOMOLIBIO AJKOIOJSTOB W aMHJIOB
LIEJIOYHBIX MeTauioB. IIpuMeHeHne NpoCcTpaHCTBEHHO 3aTPYAHEHHBIX aMui0B. CTpoeHHE €HONIATOB
(0IMromMepHbIE CTPYKTYPBHI).

ANKUINPOBAaHUE EHOJIATOB. BilMsHME NONSPHOCTH PacTBOPUTENST HAa PErHOCEIEKTHBHOCTD
nporecca (O- u C-ankuiuposanue). [lpuniun JXMKO. PaBHoBecue Mexay a,b- u b,y-eHoHamw.
AnkunupoBaHue u allMJIMpOBaHUE CHOJIAT-MOHOB. Hcnonb3oBanue (OPMIIIBHBIX
(TMAPOKCHMETUIIEHOBBIX ) IPOU3BOAHBIX JUISl PETMOCEIEKTUBHOIO AIKUINPOBAHUSI KETOHOB.

Kero-eHonbHas tayromepust 1,3-1ukeToHOB U 1,3-Ke€TOA(pHUPOB Ha IpUMEpe alleTUIIALETOHA U
aleToykcycHoro s¢upa. Hurpo3upopanue KETOHOB U peakiys ¢ AMOKCUIOM CeJleHa.

BoccranoBneHue anpIerujoB U KETOHOB J0 CIIUPTOB U ankaHoB. Peakiyuu Kmwkuepa-Bonbda u
Knemmencena. BocctaHoBuTenbHas AMMeEpH3alus KETOHOB JIO BUIMHAIBHBIX JAMOJIOB. Peakuuu
TUIAPUIHOTO IepeHoca. Boccranosnenue o Meepgeiiny-Ilonanopdy-Bepnero.
JucnponopiyonupoBanue anbaerugos no Kanaunuapo (mexanusm). IlepekpecTHas peaxuus
Kannummapo. BocctanoBuTensHOE aMMHUPOBaHNE KapOOHUIBHBIX COSTMHEHUH.

BoccranoBneHune anbleruoB U KETOHOB KOMIIEKCHBIMU TMIpUIAMHU AIIOMHHMS U Oopa:
JTUTHN-ATIOMUHUUTUAPHUL, OOPOTUAPUI HATPUS, ATKOCHATIOMOTUAPUIBI.

Oxwucnenue KapOOHWIBHBIX coeAuHeHui. OKHcCIeHHe KETOHOB MepkuciaoTamu mno baiiepy-
Bumnurepy.

AnbronbHas KOHJAEHCAlMsA, €€ MeXaHU3M. BHyTpu- U MeXMOJeKyIsIpHas peakiUH.
Jleruapatanusi anpoiedl Kak METOJ CHHTe3a a,D-HeHACBIICHHBIX KapOOHWIBHBIX COCIHUHEHHE.
IlepexkpecTHast anbaoJibHAs KOHJEHCALUS apOMATMUYECKUX albJETUA0B WM (QopMaibaeruia ¢
ann(paTHYECKUMH aJTbICTUIAMH U KETOHAMH.

Kongencanus anpaeruioB (KETOHOB) U COEIUMHEHUN C "aKTUBHOM METHJIEHOBOM rpymnmoin"
(Kuesenarens).

AMUHOMETUIIMPOBAHUE aJIbAETHJIOB U KETOHOB 10 MaHHUXY. Peakuus anbpieruioB 1 KETOHOB
C UMHKOBBIMH IIPOM3BOJHBIMH CIIOKHBIX 3(hupoB (Pedopmarckmii). BeH3omHOBas KOHIEHCAIUS
apOMAaTUYECKUX albJEeruiioB, 00JacTh MNPUMEHEHUS U MexaHu3M peakiuu. CompspkeHHOoe
MIPUCOCTUHCHNE CHOJIATOB K a,0-keHoHaMm (peaxiust Muxass).

a,b-HenpenenbHble anbaeruipl ¥ KETOHbI. MeETObI IMOJIYYCHHUS: KOHJICHCALIUHU, OKUCIICHHUEC
aITWIOBBIX cnupToB U Jp. ComnpsbkeHue KapOOHWIBHOW TpyNIbl C ABOMHOM Yriepoja-yriiepoJHON
cBsa3bto. Peakuum 1,2- u 1,4-npucoeuHeHNs JTUTUH-OPraHNYECKHX COEAMHEHUH, TPHATKUIOOpaHOB,
JUAJIKWII- U TUApUIIKYIIPATOB, aMUHOB, IHAHUCTOI'O BOJOPO/Ia, FaJOreHOJ0POI0B. DIMOKCUANPOBAaHNEA
b-HenpenenpHbIX KeTOHOB 1O cBsizu C=C.

CormnpsbKeHHOE TPHCOCIMHEHHE CHOJSTOB K a,D-HempenesibHbIM aNbJeruaaM u ketoHam. Ero
pernocenekTuBHOCTh. KonneHcamnus no Muxasmnro. MexaHus3Mm peakluy.

Kap6onoBeie kuciotel. [lomyuenne kapOOHOBBIX KHCIOT OKUCIEHHEM CIHUPTOB, ajlbJETHIOB,
QJIKEHOB, AIKWJIOEH30J10B. [MApOiAM3 HUTPUIOB M JIPYTUX TPOU3BOAHBIX KapOOHOBBIX KHCIIOT.
CuHTe3bl Ha OCHOBE METAJNIOOpPraHWYecKuX coenuHeHuil. CMHTE3bl Ha OCHOBE MaJOHOBOTO 3(dupa.
[IpoMbIITIEHHOE TIOJyYE€HUE MYPaBbUHON U YKCYCHOM KUCIIOT.

Crtpoenue kapOokcuiapHOM Tpynmbl. OOpa3zoBaHue acconuaroB. Jluccommarusi KapOOHOBBIX
KHCJIOT, 3aBUCUMOCTh KOHCTAHTBI JUCCOLUALIMHU OT IIPUPOJIbI 3aMECTUTENEH.

Peakuuu kapOOHOBBIX KHUCIOT. JlekapOOKCHIMPOBAHUE, MTUPOJIU3 COJIEH, TaJOreHUpOBaHUE 10
I'emmto-@onbrapay-3enMHCKOMY.  DneKTposin3 coiieil  kapOoHoBbix kucinoT (KombOe), cunTes
aNKWIOPOMUIIOB U -HOAUIOB N0 XyHcIuKKepy. HempenenbHble kKapOOHOBBIE KHCIIOTBI: aKpUJIOBasd,
METaKpWJIOBas, OJEMHOBasl, dJulanguHoBas. VX cBoiicTBa M npumeHeHue. HezameHMMble >KHpHBIE
KHCIIOTBHI.

[Ipou3BosHbIe KAapOOHOBBIX KHCIIOT: AHTHJPHUIBI, TaJOT€HAHTHIPUIBI, CIIOXKHBIE A(PHUPHI,
aMU/1bl, HUTPWIIBI, cosd. VX B3auMHBIEe IEpPEXO/IbI.

lanorenanruapuasl. IlosyueHne ¢ MOMOLIBIO TaloreHU0B ¢ochopa, THOHWIXJIOPUIA.
okcanuiaxjopuaa. CBOMCTBa raloreHaHryAPUIOB: B3aUMOJEHUCTBUE C HYKICO(DUIbHBIMA peareHTaMu
(Boma, cIUpTHI, aMMHAK, AMUHBI, TUAPA3HH, METAIJIOOPTaHUYECKUE COEINHEHN).

Crnoxuble >Qupbl. Metoasl monydeHus:: dTepuukanus KapOOHOBBIX KHUCIOT (MEXaHHU3M),
alUIMPOBAHME CHUPTOB M aJKOTOJIATOB AalWITAJIOIEHWIAMU M aHTMAPUAAMH, AIKWIMPOBaHHE
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KapOOKCHIIaT-aHUOHOB, PEAKLIUU KHCIIOT C AUA30METaHOM, alKOTOJIM3 HUTPHUIIOB. JIAKTOHBI U METO/IbI
ux cunte3a. CuHte3 oprodpupoB. Peakiuu cioxkHbIX 3UpOB: rUApoan3 (MEXaHU3M KHUCIOTHOTO U
OCHOBHOTO KaTraiu3a), aMMOHOIHU3, MepedTepuUKaIMsi, pPEeaKUud C MEeTaAUIOOPTaHUYECKUMHU
COETMHEHUSIMH, BOCCTAHOBIICHHUE /10 CIIUPTOB U aJIbAECTUIOB.

Anruapunasl. Meroasl noinydueHus. Peakiium aHruipuaoB KUCIOT.

Hutpunbl. MeToabl MONydeHUs: AeruapaTanus amuaoB KucioT (¢ momoinsio P20s, SOCIy,
POCIl3). AnkwmupoBanue aMOHMICHTHOrO IMaHWA-uoHA. CBOWCTBA HUTPHIOB:  THJIPOJIU3,
BOCCTAHOBJICHHE KOMITJIEKCHBIMU THAPUIAMH METAJJIOB 10 aMUHOB U aJIbJIETHJIOB, B3aUMOJICHCTBUE CO
CHUpTaMHu, aMHUHAMHU (CUHTE3 aMHUJIMHOB), MAarHU- U JINTUHOPTAaHUYECKUMU COCTUHEHUSIMHU.

AMuapl. Merosabl NMONy4YeHHs: alWIMPOBAaHME aMMHaKka M aMUHOB, CHUHTE3 M3 HUTPHIIOB.
CpoiicTBa: THUIPOIN3, BOCCTAHOBJIEHHE 10 aMuHOB. Jlermapatauus amunoB. I[leperpynnupoBku
I'odpmana u Kypruyca.

Cnoxnoadupnas konaeHcanus Kisiizena. Mexanusm peakuuu. [lepekpecTHas KOHICHCAIHS
CIIOXHBIX A(UPOB ¢ IPUpaMu MABEICBON, YTOIBHONW KUCIOT WIH C d3PUPAMUA apOMATHUUYECKUX KHCIIOT.
BuyTpuMonekynspHas KOHJIEHCAIUsl CIOXHBIX S(QHUPOB JBYXOCHOBHBIX KHCIOT 1O JlukmaHny.
Konzencanus KETOHOB €O CIOXHBIMH 3QHpamMH Kak MeToJ] cuHTe3a 1,3-aukeToHOB. CHHTE3BI C
alleTOyKCyCHbIM 3¢upoM. CHHTE3bl C MAaJOHOBBIM U AalleTOYKCYCHBIMH 3(UpaMH: MOJIyuYeHHe
KapOOHOBBIX KUCJIOT U KETOHOB.

JIByXOCHOBHBIE KapOOHOBBIE KHCIOThL. METONbI CHHTE3a: OKHCIUTENIbHOE pacUIeTNICHUuE
LIUKJIOAJIKEHOB M LMKINYECKUX KETOHOB, OKHCJICHHE MOJUAIKWIOEH30JI0B U KOHJIEHCUPOBAHHBIX
apoMaTHYeCKUX COeIWHEHUH. [TaBHbIE TMpeACTaBUTENH: IIaBelieBas, MaJlOHOBas, sIHTapHas,
anunuHOBAs, rajeBas, TepedTaneBas KUCIOTHL. [IpoMBbIIITICHHbIE METOBI TIOJTYYEHUSI.

Oco0OeHHOCTH TIOBEIEHUS IABEJIEBOM W  MallOHOBOM  KHUCIOT. JludTuiokcamat B
CII0’)KHO3(DMPHOI KoHJeHcanuH. JlekapOOKCHIMPOBaHUE MAIOHOBOW KHCJIOTHI M €€ HCIOJIb30BaHUE B
KoHJeHcanusx c¢ anpaerugamu (KuneBenarenb). ManoHoBBIH 3(pup U CHUHTE3Bl Ha €ro OCHOBE:
QIKWIMPOBAHUE HATPUEBOIO IPOM3BOJHOIO AJKWITAJIOrEHHJaMU U akuentopamu Muxasis.
BuyTtpumonekynspHas cioxxHodpupHas koHaeHcanus (Jukman).

[IpombIlITICHHBIE METOABI TOJXy4eHus (TaseBol H TepedraneBoil KHCIOT, (TaIeBOro
anruapuaa. OranuMu: ero nojlyuyeHue, IPUMEHEHHE B CUHTE3€ MePBUYHBIX aMUHOB U JJIsI CO3/IaHUS
3alUThl IEPBUYHON aMUHO-TPYIIIIHI.

MasnenHOBbIM aHTUAPHU, aleTHJICHIUKapOOHOBas KHCIOTAa U €€ JUMETHIIOBBIN 3hup Kak
JTUEHO(UITBI.

Hutpocoenunenus. AnngaTuueckuen apoMaTudeckue HUTpocoenuHeHus. VX momydeHue u3
QIKWITAJIOTeHUI0B (aMOMJIEHTHBIH XapakTep HUTPUT-UOHA) M HUTpoBaHUEM apeHoB. CTpoeHue
HUTPO-TPYIIIEI (ME30MEpHUs).

CH-Kucnotnocts. BoccraHoBieHue B amMuHBI. BoccTaHOBIEHHE HUTPOApEHOB B KUCIOH U
menoyHoi cpene. [IpomexxyTouHble TPOIYyKThl BOCCTAHOBIIEHUS! HUTPOTPYIIBI (HUTPO30COEANHEHHS.
ApWITHAPOKCUIIaMUHBI, a30KCH-, a30-, THAPA30COEIUHEHNU).

CenexkTuBHOE BOCCTAaHOBJIEHUE HUTPOTPYIIIBI B JUHUTpOapeHax. beH3uanHoBas neperpynnupoBKa.

Awmunsbl. Knaccuduxanust amuHoB. MeToibl OMyYeHUs: alKWIMPOBaHUE aMMHaKa U aMHUHOB
no I'opmany, ¢ramumuna kamust (I'aOpudnbp), BOCCTaHOBJIEHHE A30TCOAEPIKAIIMX IPOU3BOIHBIX
KapOOHUJIBHBIX ~ COEOUHEHHWH U KAapOOHOBBIX  KHUCJIOT,  HHUTPOCOEAMHEHWUW,  HUTPHIIOB.
[leperpynnupoBku aMHI0B U a3u710B KapOoHOBBIX kucnoT (I"'opmana, Kypunyc).

AMuHBI Kak ocHoBaHMs. CpaBHEHHE OCHOBHBIX CBOMCTB anu(aTHYeCKUX U apOMaTHUYECKHX
aMUHOB. BiusiHue Ha OCHOBHOCTb aMHUHOB 3aMECTHUTEJIEH B apOMaTUYECKOM sipe. AJIKWIINPOBAHUE U
aIUIMpoBaHKe aMUHOB. TepmMuueckoe pas3iokeHHe TUAPOKCUIOB TeTpaalkuiaMMoHus 1o ['opmany.
Wnentudukanuss M pasleleHue NEepBUYHBIX, BTOPHYHBIX W TPETUYHBIX AMHUHOB C MOMOILBIO
oenzoncynsdoxmopuaa (mpodba XwuucOepra). Cynbbhamunaeie mpenaparbl. OKHCICHHE U
rajJloreHupoBaHne aMuHOB. [loslydeHrne N30HUTPUIIOB, UX BOCCTAHOBIIEHUE U THAPOJIN3.

Peakuuu snextpodunpbHOro 3amerieHuss B OEH30JIbHOM KOJbIE apOMaTHYECKHMX AaMHHOB:
raJJoreHUpOBaHue, Cylb(UpPOBaHUE, HUTPOBaHME, AaAlMIMpPOBaHME, (OPMIIIMPOBAHHUE. 3aluTa
aAMUHOTPYIIIIBL.

B3aumopeiicTBue nepBUYHBIX, BTOPUUHBIX U TPETUYHBIX aMUHOB C a30TUCTON KHCIOTOM.
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JlnazocoequHeHusl. ApoMaTHYECKUe IUa30coeAMHEH . Peakunu 11na3oTupoBaHus IepBUYHBIX
apoMaTHYeCKUX aMHHOB. YCIIOBUSI AMA30THPOBAHUS B 3aBUCHUMOCTH OT CTPOCHUS aMUHA. MexaHH3M,
pUpoJa HUTpo3Hpymouero arenta. CTpoeHne U yCTOWIMBOCTH cojiei auazonus. TerpadropodopaTs
u rekcapropodocharel apenauazonus. CraOuiabHbIE KOBaJCHTHbIE (OPMBI JTMA30COCTUHEHHI.
KucnoTHO-0CHOBHBIE PaBHOBECHS C yYAaCTHEM KaTHOHA apeHUa30HMSL.

Peakuuu apoMaTudeckux IUa30COCAMHEHUN C BBIIEICHHEM a30Ta: 3aMeHa AMa30TpYIIbl Ha
THJIPOKCUIIbHYIO-, IIMaHO0-, HUTporpymy, ¢top (Luman)-, xsop, O6pom, 1o, ¥ BOZOPOI.

Peakuuu nmazocoeauHeHuid 0e3 BBIJCIECHHS a30Ta: BOCCTAHOBIIEHHE JI0 APWITHIPA3HHOB,
azocoyeTaHue. A30COuYeTaHME KaK  peakuus  dJIeKTpoGuiabHOro  3amemeHus. A3zo- H
JIMa30COCTABIIAIONINE, YCIOBUS COYETAaHUS C aMUHAMU U (peHonamu. A3okpacutenu, pH-uHIUKaTOPEI.

Peakuuu  HykieopuiabHOro 3aMmemieHuss B OEH30JbHOM  KOJbIE, aKTUBHPOBAHHOM
JIAa30TPYIIION.

JlnazomeraH, ero crpoenue (cTpykrypHoe poactBo ¢ N2O).

®enonpl. Meronbl monydeHuss (EHOJIOB W3 apeHCYIb(MOKUCTOT (IIENOYHOE TUIABICHHE),
apuiITaJoreHuIoB, cojeil apenauasonus. [lomyueHue ¢eHona B NPOMBIILIEHHOCTH U3 KymoJa
(M30mpONMIIOeH301a).

®enobl kKak HO-KUCHIOTHI, BIMSIHHE 3aMECTUTENEH Ha KUCIOTHOCTh (PEeHONIOB. AMOUICHTHBIN
xapakrep ¢eromsaT-uoHoB. C- m O-ankwimpoBanue ¢eHosAToB. [lorydeHne MpOCTBIX W CIIOKHBIX
3¢upoB (HEeHOIOB.

Peaknum  snekTpoMIBHOTO — 3aMemIeHHsT B~ apOMaTHYECKOM  KOJblle  (hEHOJIOB:
raJloreHUpOBaHNe, HUTPOBaHUE, Cylb(OUpPOBaHUE, HUTPO3UPOBAHUE, AIKWIMPOBAHUE, AlIUITUPOBAHUE,
dopmmmpoBanune. dranennsl: ¢GeHondranenH u QayopecuenH. KapOokcuiampoBaHue IIEIOYHBIX
coneit genonoB no KonpOe (monydeHue camuiuiaoBodt KucioTel). DopmunupoBanue (EHOIOB IO
Pelimepy-Tumany (caauuuioBblil anbaerun).

[TonsiTe 0 MHOrOaTOMHBIX (peHONax (MUPOKATEXUH, PE3OPLUH, TUAPOXHHOH, MUPOTAILIOIN,
(hIOPOTITFOIHH).

Oxucnenne ¢enosnon. [lomydenne o- u m-O0€H30XMHOHOB, aHTpaxuHOHA. Okwucnenue 9,10-
JUTUIPOKCUAHTpalleHa (AaHTParuJApOXHWHOHA) KHUCIOPOAOM KaKk IpPUMEP €HOBOM  pEaKIUu:
MIPOMBIIIIJICHHOE TIOyYeHUE MePEKUCH BOJAOPOa. APOKCHIIbHBIE PaJUKAIIbI.

Huknoankansl (WIMLUMKIBI) M WX NOpou3BoAHble. Kiaccudukanus amauuukioB. DHeprus
HamnpsDKeHHUs B aJIMIMKIAX M €€ KOJIWYECTBEHHas OlLEHKAa Ha OCHOBAaHUHU CPAaBHEHMs TEIUIOT
00pa30BaHMs U TEIUIOT CTOPAHHS IIUKJIOATKAHOB U COOTBETCTBYIOIINX AJIIKAHOB. THITBI HApsKEHUS B
LUKJIOANKaHax (yrioBoe, TOPCHOHHOE, TPAHCAHHYJSPHOE) U IOjpa3feieHue alUIUKIOB Ha MaJlble,
CpEIHUE U MAKPOLUKJIBL.

CrpoeHue HUKIONpoIaHa, HMKI00yTaHa, IIMKJIONEHTaHa U [IMKJIOTeKCaHa.

KoHdpopManmoHHBI aHaNIW3 NMKIOTEKCaHa. AKCHAIbHBIE W OKBAaTOPHAJbHBIE CBS3U B
Kpecioobpa3Hoi koHpopMmanuu 1ukiorekcana. Kondopmeps! nuxiorekcana (KpecioBUaAHAsS U TBUCT-
dhopma). Kondpopmarnuu MOHO- 1 TU3aMEIICHHBIX TTPOU3BOIHBIX IIUKJIOTEKCAaHA.

Metoabl cuHTE3a LUKIONpONaHa, MMKJIOOyTaHa M UX HNPOM3BOJHBIX. OcoOeHHOCTH
XUMHAYECKUX CBOWCTB COSAMHEHUH C TPEXWICHHBIM NUKIOM. CHHTE3 COeTMHEHHH psijla MUKIONeHTaHa
Y IUKJIOTeKcaHa. Peakium pacimmpenus 1 cy>KeHUs IUKIIA IPU Je3aMUHUPOBAHUY TIEPBUYHBIX AMHHOB
(leMbsiHOB).

I'eteponmknnyeckue coequHeHns. Knaccupukanus reTepolukiIoB, UX pojib B MPUPOJEC U B
Pa3IMYHbIX 00JaCTSIX MPOU3BO/ICTBA.

[IsaTHYIeHHBIE TETEPOIMKIIBI C OJJHUM reTepoaToMoM: ¢ypaH, THO(EH, MUppoI.

ApOMATHYHOCTh TISTHWICHHBIX TETEPOIMKIIOB. Peaknuu seKTpoUIBHOTO 3aMelieHus] B
MATUWICHHBIX apOMaTHYeCKMX TeTepoLUKIax: HUTPOBaHHE, Cylb(UpOBaHHE, TaJOreHUPOBAHUE,
dbopMmunpoBanue, anuaupoBanue. OpueHTanusi AIEKTPOPHIBHOIO 3aMEUIeHHUs] U €€ OObsICHEHHE.
IMuppon kak NH-xucnota. [luppon-kanuii W TOUPPOI-MArHUW TaNOTEHUABI, WX pPEAKIUH C
NeKTpOUIBHBIME peareHTamu. [luppon kak cTpykrypHas eawHuna mopdupuHoB. [loHsTHE O
CTPOEHUU U OMOXMMHUYECKOH pOJIH XJIOpOPHILIA U TeMOTTIO0NHA.

[lecTruneHHBIE apOMaTHYECKHE TETEPOITUKIIBI C OJJHAM T€TEPOaTOMOM: MUPHUINH W XUHOJIVH.
[Mupuaua. ApomMaTudeckuil XapakTep NUPUAMHA, CPABHEHUE ¢ MUPPOJIOM U OeH3onoM. [IupuauH kak
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ocHoBaHHe. Peaknuu c ramoreHamkaHamH. Peakium >IeKTpOQHIBHOIO 3aMELICHHS B MUPHIUHE:
HUTpPOBaHUE, cyibdupoBanue, raoreauposanue. N-Okuce NUpUANHA U €€ NCIOIb30BAHNE B PEAKLIUU
HUTpOBaHus. [[0ABIKHOCTH aTOMa rajloreHa B MUPUAMHOBOM S/IpE B PEAKIHX C HyKJIeouIamu.

CuHTe3 XMHOJIMHA U 3aMEUICHHBIX XMHOJIMHOB U3 aHUIUHOB 110 Ckpaymy.

IIpupoHbIE COEUHEHHUS.

Monocaxapuabl. Knaccupukanus u crepeoxumus. TeTpo3bl, IEHTO3bl U FEKCO3bl. AJbI03bI U
kero3bl. Crepeoxumus anpao3 B mpoekuusx Pumepa u Xepopra. [mrokosa. Iluxnuueckue
HOJTyaleTaabHble (POPMBI TTIHOKO3bI: TIIIOKOMUPAHO3b! U -QypaHo3bl. AHOMepbl. MyTtapoTanus. CuHTe3
IPOCTBIX U CIOXHBIX A(QHUPOB INIIOKO3bl. [JHMKO3MIHAS TUAPOKCHUIIbHAS TIpYININa, IOHATHE O
[JIMKO3U1aX.

Jlucaxapuibl Ha IpUMEpax MajbTO3bl, LENI00M03bl U (ppykTo3bl. BoccranaBnuparomue u
HEBOCCTAHABIIMBAIOLIUE AUCAXAPULIBL.

[Tonucaxapuapl: Kpaxmai, LEUI0103a, XUTHH. [IoHATHE 0 CTPOEeHUH ATUX OUOIIOIUMEPOB.

Tepnensl, TeprieHonas!. [TorsiTe 06 OCHOBHBIX 3Tanax ouocuntesa. Yuactue KoA u ATO.

Vcrnionb30BaHue 3alIMTHBIX TPYII B OPraHUYECKOM CHHTE3€. 3aluTa KapOOHWIBHON IPYIIIbI B
albJIern/lax M KETOHAX: LUKIMYECKHE aueranu u Thoaueranu. CelekTUBHAs 3aluTa OJHOM U3
HEpPaBHOLIEHHBIX KapOOHWIBHBIX IPYII B MOJIEKYJIE.

3amuTa aMMHOTPYIIIbl. 3alIUTHbIE TPYIIIIHI.

Du3nyecKkue METObI UCCIEA0BAHNS B OPraHMYECKON XUMHUHU.

OOmas xapakTepucTuka (U3UKO-XMMHUYECKUX METOJ/IOB, OCHOBAHHBIX HAa B3aUMOJICHCTBUU
U3Iy4eHus ¢ BeuiectBoM. CrieKTpalibHble U JU(PPAKLIUOHHBIE METOBI.

Koneb6arenbnas CIIEKTPOCKOIIHS: npupona HK-cnexTpos, MpaBHIIa otbopa,
XapaKTepucTUUeckue vacToTel mnoromeHusa. KP-cnektpockonus. IlpencraBieHus o TEXHHKe
SKCIIEPUMEHTA U MeToJax npurorosiaeHus npod B MK-cnexkrpockonuu.

OYHKIMOHAIBHBIA ~ AHAJIW3  HAa  OCHOBE  XapaKTEPUCTHUYECKMX  4acTOT:  aJIKaHbl
XapaKTepUCTUUHOCTh KoseOaHuit cBszelt C-H, HexapakTtepucTtuuHoCTh KojeOanuit cBsizer C-C:
QJIKEHbl - XapaKTepUCTHYECKHE YacTOThI, 3aBUCHUMOCTb 4acTOThl BajleHTHOro kojebanuss C=C ot
pa3UYHBIX (PAaKTOPOB: AJTKWHBI, APOMATHUYECKHE COSAMHEHHS - XapaKTEPUCTHUECKUE YaCTOTHI, popma
KoJIeOaHUH apoMaTUYeCcKOro Koubla, Aedopmanonssie konebdanus C-H; kapOoHMIbHBIE COETUHEHUS
- XapaKTepUCTHYECKHE YaCTOThI, BIUSHUE conpsbkeHus cBsizeil C=0 ¢ ApyruMu KpaTHBIMU CBSI3SIMH.

DJEeKTPOHHAs CIEKTPOCKONUS B yAbTPa(pHOIETOBON U BUAMMOM 00JIACTSIX: IPUPOJIa CIIEKTPOB,
TUIBI JIEKTPOHHBIX MEPEXO0JI0B, MOHIATHE O XpPOMOGOPHBIX rpymnmnax. lIpuMeHeHus >3JeKTpOHHON
CIEKTPOCKOIIUU B OPTaHUYECKON U HIIEMEHTOOPTaHUYECKON XUMUMU.

Cnekrpockonust IMP. MaruutHble cBOMCTBA aTOMHBIX siiep. AHCaMOJIb Si7iep B CTATUYECKOM
MarHMTHOM Iosie. MarHuTHoe »KpaHupoBaHue sifep. KoHcTaHTa SKpaHUpOBaHUS M XMUMHYECKHN
CIBUI.

OTalOHUPOBAHHUE CIEKTPOB. YCIOBHMS IIOJYyYEHHUS CIHEKTPOB BBICOKOTO pa3pelleHUs.
OTHOCHTENbHbIE MHTEHCHBHOCTH cuTHanoB. lllkana XuMudeckmx cABuros ‘H B opraHmueckux
coeHEHNAX. XUMUIecKUe caBUrH *3C 1715 OpraHUYECKUX MOJIEKYIL.

XHWMHMYECKUE CIOBUTM M CTPOCHUE MOJIEKYJ. XapaKTEPUCTHYHOCTh XUMHUYECKHX CJIIBUIOB,
SMIMPHUUYECKNE TIPABUIIA UX OLIEHKH I10 aJlJTUTUBHBIM CXEMaM.

OcHoBHas1 JInTepaTypa

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

2. PeyroB, O. A. Opranunueckas xumusi: B 4-x 1. T. 2 [Tekct] / O. A. Peyros, A. JI. Kypu,
K. II. Bytun — M.: bunowm. JlabopaTtopus 3nanwmii, 2014. — 623 c.

3. PeyroB, O. A. Oprannueckas xumus: B 4-x 1. T. 3 [Tekcr] / O. A. Peyros, A. JI. Kypii,
K. I1. Bytun — M.: bunom. JlabopaTtopus 3nanuii, 2014. — 544 c.

4. PeyroB, O. A. Opranuueckass xumusi: B 4-x 1. T. 4 [Tekct] / O. A. Peyros, A. JI. Kypu,
K. I1. bBytun — M.: bunom. JIabopatopus 3nanuii, 2014. — 726 c.
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5. Tpasenn, B. ®. Oprannueckas xumusi: yaeoOHoe nocodue s By3oB: B 3-ex 1. T. 1 [Tekct] / B. @.
Tpasenb. — M.: bunowm. Jlabopatopust 3Hanuid, 2014. — 368 c.

6. Tpasenn, B. ®. Opranuueckas xumus: yueOHoe nocodue s By3oB: B 3-ex 1. T. 2 [Tekct] / B. @.
TpaBenb. — M.: bunom. JlabopaTopwust 3Hanwmid, 2014. — 517 c.

7. Tpasenb, B. ®. Opranuueckas xumusi: yaeoHoe nocodue ms By3oB: B 3-ex 1. T. 3 [Tekct] / B. @.
TpaBenb. — M.: bunowm. Jlabopatopust 3Hanwmid, 2014. — 388 c.

8. Amnanu3 opraHM4eCKHMX W 3JEMEHTOOPraHHYECKHUX COEIMHEHHM; ydueb.-meron. mocooue [Tekct] /
coct.: I'. b. Hengeukas, JI. II. Ilaynuna, A. A. Tatapunosa, T. B. Mamacesa. — Upkyrck: UT'Y,
2014.-93 c.

9. Pomanosckwii, b. B. OcHoBbI KaTanuza: yuebnoe mocobue [Texct] / b. B. PomanoBckuii. — M.:
bunowm. JlaGoparopus 3nanuii, 2015. — 172 c.

10. Cmur, B. A. OCHOBBI COBPEMEHHOI'O OPraHHYECKOro CHHTe3a. YdeOHoe mocobue [Tekcr] /
B. A. Cmurt, A. 1. luneman. — M.: bunowm. Jlaboparopus 3nanuii, 2014, — 750 c.

11. Twurne, JI. JlomuHo-peakuuu B opranudeckom cunrese [Texct] / JI. Tutne, I'. bpame, K. T'epuke;
niep. ¢ adr1. — M.: bunom. JIaGopaTtopus 3uanwmii, 2010. — 671 c.

4.2.2 HanpasJjieHHOCTH (Mpoduib): @usnyeckass XUuMus

[ToctynarenbHoe, KojaeOaTenbHOE U BPALLATEIbHOE IBUKEHUE MOJIEKYJ. DHEprus pa3iuyHbIX
BUJIOB JBMKEHUSA. OCOOEHHOCTH KOJIeOATEeNbHBIX U BPALIATeIbHbIX CIEKTPOB HorioueHus. Onucanue
JIBYDKEHUS JIEKTPOHOB B aToMe. AToMHasi opourtans. KBanToBble uncia. THUITBI aTOMHBIX OpOHTaNICH.
S-, p-, d-op6uranu; 'mOpuan3anms, ee pa3HOBUIHOCTH.

Metox MoneKynspHbIX opOutaneii. MonekyssipHble OpOWUTAINM JBYXaTOMHBIX MOJIEKYIL
Knaccudukanus opoburainei: k-, a-, 6 - opourtanu. [Ipupomga XuMuueckon CBSI3H.

OCOOCHHOCTH  KPUCTAJUIMYECKOTO COCTOSHHUS BemiecTBa. IIpomecchl  ymopsaoueHus U
pasynopsinoueHust B BemectBe. [loHstue o cummerpuu. TpaHCHSIUMOHHAs CHUMMETPHS.
IIpocTpancTBeHHas peuierka. Todednble rpynmsl (Kiaccsl) cuMMeTpuu. IIpocTpaHcTBEHHBIE TPYIIIBI
cummerpuu. Cunronuu. Pemerku bpas. CumBouibl y3110B, psiioB, miockocte. Munexkcsr Muepa.
O¢dexTuBHBIE pajnychl aTOMOB M HOHOB. IlnoTHelIIMe yNakoBKM U IMOJUAIPUYECKUE MOJEIH.
N3ocTpyKTypHOCTD, H30MOP(}U3M U OJIUMOPPU3M.

IlepBblif 3ak0H TepMoaMHaMuKd. Temnora U pabora. BHYTpeHHss SHeprus M SHTAIBIUSL.
OYHKIMH COCTOSHUS CUCTEMBI. 3aKOHBI TEPMOXUMHUHU.

Bropoii 3akoH TEepMOAMHAMHKH M €ro CIeACTBUSA. DHTpONHA Kak (YHKIHS COCTOSHMSL.
W3meHeHne SHTpONMHU B pa3iInyuHbIX mponeccax. CTaTUCTUUECKUN CMBICT SHTPOIIUH.

Xapakrepuctuueckue ¢Gyakiauu. @Dynkuum Tenpmromsua u  I'mb0ca, uX  cBOCTBa.
Hcnonp3oBanne cOOTHOLIEHUI MakcBeia 1Sl CBSI3U TEPMOAMHAMHUYECKUX TAPAMETPOB CUCTEMBI.

VYcnoBus paBHOBECHS U KPUTEPUH CaMONPOM3BOJIBHOIO MPOTEKAHUS MPOLECCOB. YpaBHEHUE
I'n66ca-I"enbMronbLa U €ro posib B XUMUHM. XUMHUECKUE TIOTEHIMANbI, UX OIpeJIeIEHUE, BHIUUCIICHUE
U CBOWCTBA.

VYcnoBue XMMHUYECKOTO paBHOBECHS. TepMOAMHAMMYECKHUN BBIBOJ yYPaBHEHUH H30TEPMBI U
n300apbl (M30XOpBl) XUMUUYECKOH peakunu. BiusHue pa3nuuHbix (GakTopoB (TeMrepaTypsl, JaBIECHUs,
MIPUMECH UHEPTHOTO ra3a) Ha MOJIOKEHUE PAaBHOBECHS.

VYcnoBue reTeporeHHoro paBHOBecHus 0e3 xumuueckux peakuuil. IlpaBuno ¢a3z I'mObOca.
dazoBbie nepexoabl. OTHOKOMIIOHEHTHBIE CHUCTEMbl M HUX JuarpaMmsbl coctosHus. [lomumopdnsbie
¢dazoBble mpeBpamieHUs. [IByXKOMIOHEHTHbIE CHUCTEMBl U HMX JHarpaMMbl COCTOSIHMS. MeTossl
MTOCTPOCHHUS TUarpaMM COCTOSIHHUSL.

PactBopsl. TepmoanHamuueckue (GYHKIMM CMEIICHHsS JUISI MICATbHBIX M HEWAealbHbBIX
pactBopoB. [lapuuanbHble MOJIbHBIE BEIMYMHBI. PacTBOPUMOCTH Ta30B M TBEPHABIX TeIl.

KonnuratuBHble cBoiicTBa pacTBOpoB. 3akoHbl Payns wu I'enpu. OO0ymmmockonus
kpuockomnus. Ocmoc.

PactBopbl 2nekTponauToB. OCHOBHBIE MOJOXEHUS Teopun AppeHuyca. HpeanpHocTh U
HEUeaTbHOCTh PACTBOPOB 3JIEKTPOIUTOB. [IOHATHS cpeaHel aKTUBHOCTH M CpellHero Ko3dQuirenrta
AKTUBHOCTH.
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PaBHoBecHBIE 2nekTpoxumudeckue nenu u ux IJC. ®opmyna HepHera n ypaBHenue ['nb6ca-
lenpmronbiia.  Ilomsitue  snekTpogHoro — moTeHmmana.  Kmaccudukamust — SJIEKTPOJOB U
aNeKTpoXxuMuyeckux uened. OmnpexneneHue Kod3()(PUIMEHTOB aKTUBHOCTEH M 4YHCeNl IepeHoca Ha
ocHoBe u3Mepenusi IJC. Xumudyeckue HCTOUHUKU TOKA.

Onucanne HeoOpaTUMBIX MpolieccoB B TepmoauHamuke. [Totoku. TepmonunamMmuieckue CUIbI.
CootHomienust B3auMmHocTu Omn3arepa. HepaBHOBecHbIE SBJIEHUSI B PACTBOpPAX AJIEKTPOJUTOB.
Hubdy3nonnplidi W MUrpanMoHHBIH 1OTOKKM. Popmyna Hepucra-DitHmreitHa. YaenbHas u
SKBUBAJICHTHAsS 3JIEKTPONPOBOAHOCTD. YKciia mepeHoca U METOAbl UX OTPECIICHHUS.

[InoTHOCTP TOKa Kak Mepa CKOPOCTH 3JIEKTPOJHOrO IIpOLiecca; MOJIAPU3ALMS AJIEKTPOJIOB.
MexaHu3MBbI MepeHoca 3apsaa U Macchl: AudQy3us, MUTpanus U KoHBekiusa. KoHIeHTpalluoHHas 1
xuMuyeckas nosispusanus. [lepenanpsixenue.

OCHOBHBIE MOHATUS XHMHYECKOM KHHETHKH: CKOPOCTh XHWMHUYECKOW pEaKIUH, OCHOBHOMU
MOCTYJIAT, OPAJIOK U MOJICKYJIIpHOCTh. KuHeTnueckue ypaBHeHHs. MeTObI ONpeAesieHUs] KOHCTaHT
CKOpocTel M mopsAnkoB peakuuid. KuHernka omHOCTOpOHHUX peakuuil. KuHeTnka oOpaTHUMBIX U
napajuieJIbHbIX peakiuil. 3aBUCUMOCTb CKOPOCTH PEaKIIMU OT TeMIIepaTyphl. Y paBHeHHE AppeHuyca.

Teopus akTHUBHBIX COyAapeHUl B XUMUYECKOM KMHETUKE. [JOCTOMHCTBA M HEAOCTATKU TEOPUH
coynapenuil. Teopus nepexoaHOro KOMILIEKCA.

Konnonaneie cucremsl: kinaccudukanusa, oOpazoBaHue (MOJIY4YEHHE), OJICKTPUUECKUE
CBOWCTBA, YCTOMYMBOCTh. [[MCIIEpCHBIE CUCTEMBI: 30JId, 3MYJIbCHH, IEHBI, a’pO30JIM; CBOWCTBA W
MIPUMEHEHHUE; KOJIJIOU/IHAs XMMHUS B OXPAaHE OKPYKaroLIed CpeJibl.

Ancopbuust 1 ancopOIMOHHOE paBHOBecue. TepMoanHaMudeckass TEOpHUsl afacoOpOLMOHHBIX
paBHOBecuil. [IpakTrueckue mpuMeHeHus acopOIuu.

[loBepXHOCTHBIE SIBIEHMS: IMOBEPXHOCTHASI HHEPrus, KaNWJUISIPHbIC SBICHUS U CMauMBaHUE,
MMOBEPXHOCTHO-aKTUBHBIC BEILIECTBA.

CratucTuko-TepMOAMHAMUYECKAsE MOJENIb pPEeaJbHOro KpucTtajuia. MaeanbHbI KpuCTaLI.
JledeKThl KpUCTANTUYECKOW CTPYKTYyphl. PaBHOBECHbIE W HEpaBHOBECHBIC Je(eKThl. TodeyHBIC
nedeKThI, AIEKTPOHHOE pa3ymnopsaodeHne kpuctaiia. Tunsl pasynopsanodenus: [loTTku, OpeHkens.
XuMudeckas TepMOJAMHAMHKA KpHUCTAUIa ¢ JMedeKTaMu. 3aBUCHMOCTh KOHIIEHTPAUU JNePEKTOB OT
temreparypbl. KBasuxumuueckuidt moaxon. OHeprus obOpasoBaHus nedekrtoB. Tepmuueckoe
paBHOBecue naedektoB. PaBHoBecue "kpuctami-ra3". IlpumecHoe pa3ymopso4eHHe KpHUCTaIIOB.
Mopnenu ynopsaoueHus U B3auMoJielcTBUS JedekToB. B3aumonpopacranue cTpykTyp. HempepsiBHO
aJanTUPOBAHHBIE CTPYKTYPHI.

CranuitHocTh TBepoda3HbIX npeBpaieHuid. [locnegoBarenbHOe U apauieIbHOE MTPOTEKAaHUE
craiuidi.  MHAyKOMOHHBIM  mepuold.  Y4YeHHWe O  JIMMHUTHPYIOIIEH  CTaguu.  3aKOHBI
3apozsieodpazoBanusi. Mogenu oOpazoBanusi u pocrta 3aponbimeit. duddy3rnonnsii mepeHoc.
OObeMHasi, TOBEpPXHOCTHass U 3epHOrpaHuvHas auddysus. Peaknum B cMecsax MOPOIIKOB.
Pacnipenenenue wactuil mo pazmepam. MojiebHbIE METOJIBI U3YUEHUS PEAKIINil TUIIA TBEPA0E/ TBEPIOE
U TBepaoe/ra3. MojenbHble TpEACTaBIEHUS O MeEXaHu3Me peakiuil TBepaoe/ra3z. OKucleHue
METaJUIOB.

Knaccudukanus tBepaoda3HbIX MaTepuaslioB MO (YHKIIMOHAIBHBIM CBoMcTBaM. MoHHas
MIPOBOIUMOCTD U TBEPBIC ANEKTPOJIUTHI. CylnepruoHHbIe MPOBOAHUKU. KaTHOHHBIE TPOBOTHUKH.

Kucnopon-uonnsie mnpoBoaHuku. JudnekTpuku. XuMuueckas © (¢U3MYECKas MpUpoa
nuaNekTpukoB. HaBeneHHas W crioHTaHHas mnosisgpusanus. CerHeTodJEeKTPUKH, MUPOIJIEKTPUKA U
MbE302JIEKTPpUKH. MarnutHele Marepuanbl. DOyHKIMOHAIBHBIE mapaMmeTphl. Kitaccudukarnms
MarHUTHBIX MaTEPHUaIOB, OCHOBHBIE CTPYKTYPHI U CBOMCTBA (METAJUIBI M CILIABBI, OKCHBI IEPEXOTHBIX
METaJUIOB, IIMUHENH, TPaHAThl, IEPOBCKUTHI, Tekcadepputsr). OOIACTH MPUMEHEHHS, B3aUMOCBS3b
CTPYKTYpbl W  CBOWCTB. CBepXHpOBOASAIIME MaTepHalbl. TpagullMoOHHBIE (METAIBI U
WHTEPMETAJUIH/IBI) U BBICOKOTEMITEpaTypHBIE (OKCH/IBI) CBEPXITPOBOTHHUKH.

OcHoBHas JuTepaTypa

1. Pomanosckwmii, b. B. OcHoBbI katamu3a: yueOHoe mocooue [Tekcr] / b. B. PomanoBckuii. — M.:
bunowm. Jlabopatopus 3nanwmi, 2015. — 172 c.
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2. Cwmur, B. A. OCHOBBI COBPEMEHHOI'O OPTaHMYECKOro CHHTe3a. YdeOHoe mocobue [Tekcr] /
B. A. Cmur, A. [I. Jluneman. — M.: bunom. JlaGopatopus 3uanwmii, 2014. — 750 c.

3. Twurne, JI. JomuHo-peakiuu B opranndeckom cuatese [Tekcr] / JI. Turme, I'. Bpame, K. I'epuke;
niep. ¢ adrt. — M.: bunom. JlaGopaTtopus 3uanwmii, 2010. — 671 c.

4. Tpasensb, B. ®. Oprannyeckas xumus: yaedHoe nocodue ass By30B: B 3-ex 1. T. 1 [Tekct] / B. @.
Tpasenb. — M.: bunom. Jlabopatopust 3Hanuii, 2014. — 368 c.

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

6. Tpasenb, B. ®. Opranndeckast xumusi: yaeOHoe mocooue s By3oB: B 3-ex 1. T. 3 [Tekcr] / B. ®.
TpaBenb. — M.: bunom. JlaGopaTopwust 3Hanwmid, 2014. — 388 c.

4.2.3. HanpaByieHHocTh (Mpoduiib): BeicokoMosIeKyJIsIPHBbIE COeINHEeHUs

PagukaneHas nonauMepusauus Mosomepsl. WHunuupoBanue nporecca  (U3HYECKUMU
BO3JICHCTBUSIMU U BBICOKOTEMIIEpPATYpHOE XMMHUUYECKOE MHUIMUpOBaHue. MHunmupoBanue npouecca
IIPY HU3KKUX TemrepaTrypax. OKUCIUTEIbHO-BOCTAHHOBUTENBHBIE CUCTEMBl HHUIIMMPOBaHUs. Peakuun
IIepeHoca LENU, BO3MOXKHOCTH pPETYJIMPOBAHMS MOJIEKYJSIpHOM Maccel. Kunetnueckuil aHamus
nporecca. Peakmum pocra menu, 0COOCHHOCTH IOJIMMEPU3ALMHU JUEHOBBIX MOHOMEpOB. Peakuum
oOpbIBa 1eTeH.

OO0mue 3aKOHOMEPHOCTM MOHHOW mnosinMepu3anuu. @OopMbl CyHIECTBOBAHUS aKTHBHBIX
1eHTpoB. [loHsaTHE 00 MOHHO-KOOPAMHAIIMOHHBIX Npoueccax. Katnonnas nonumepusanus. OCHOBHbIE
MoHOMepbl. CrocoObl MHUIMMPOBAHUS KAaTHOHHOM IMOJIMMEPHU3ALUH, IOHITHE O COKaTalu3aTopax.
Peakiuu pocra nenu, 0COOEHHOCTH MOJIMMEPU3ALUU JUEHOBBIX MOHOMEPOB. Peakiuu orpaHuueHus
pocra enH.

AnnonHas nonuMepusanus. OCHOBHbIE MOHOMeEpBl. MHHIMMpOBaHHWE IOJIMMEpPHU3ALUU
LIEJIOYHBIMM MeTaJlJIaMH U UX COEIMHEHUsMHU. Peakuuu pocta 1enu moj JAEHCTBUEM COEAMHEHUU
LIEJIOYHBIX METauloB. Posib mpHpoabl MPOTHMBOMOHA M MOJSPHOCTH cpelbl. Peakuuu orpaHudeHus
pocra nienu. [loHsTHe 0 «KUBBIX» NOaUMeEpax. PerynupoBanue MOJIEKyJIsspHOW Macchl KaydyKoB MpU
MOHHO-KOOPAVHALIMOHHON MTOJIMMEpPA3aliH.

AHNOHHO-KOOpAMHALIMOHHAS TOJMMEpH3alusl MOJ| JEHCTBUEM COEJUHEHHH MepexOaHbIX
MeTtauioB. CriocoObl  MonydeHMs — KaTanu3aTopoB. Peakuumum pocta 1enu Npd  aHUOHHO-
KOOPJAMHAIIMOHHOM MoJauMepu3alui. MexaHu3M CTepeoperyjJupoBaHUs TpU  MOJIMMEpPU3ALUU
0JIe()HOB U TUEHOB.

Cononumepuzanus. CtaTUcTUUYECKas CONOJMMEpU3AllMsl, YpaBHEHHE COCTaBa M €ro aHajus3.
CriocoObl TONy4YeHUs uepeAyIoUMXcsl conoiumMepoB. OCOOEHHOCTH XHUMHMYECKOTO CTPOCHHS MU
CIOCOOBI MOTy4YeHHs OJIOK- U IPUBUTHIX COMOIMMEPOB.

[lonukoHaeHCcanus, €e OTIIMYMA OT INoNMMepu3auuu. lcxonHbele BemecTBa M BIMSHHUE HX
(YHKIIMOHAJIBHOCTH HAa CTPOEHME MoJydyaeMoro mnosinMepa. OCHOBBI KMHETHKH IMOJIMKOHIEHCAILIUU.
PaBHOBecHble M HepaBHOBecHbIE peakiuu. CrocoObl MPOBEAEHHUS M OCOOEHHOCTH HEPaBHOBECHBIX
npoueccoB. PaBHOBecHasi MOJIMKOHIEHCALIMUS, CHOCOObI €€ MpoBeAeHUs. Ponb NeCTpyKTUBHBIX U
OOMEHHBIX peakLui, BIMSIHUE COOTHOILIEHHS peareHTOB.

XUMUYEeCKHE peakllMd B IMoJMMepax, uX kiaccupukanus. Peakuuu nonuMepaHalTorHYHBIX
IIPEBPALICHUM, NpPUMEpPBHl TOJYyYEHUS HOBBIX MOJIMMEpPOB. Pa3nnyHble peakuuu Ha OCHOBE
HEHACBIIIEHHBIX KayyykoB. Moaudukanus CHHTETUYECKHMX KaydyKOB Ha CTaJusiX CHHTE3a U
nepepaboTku. MakpoMOJeKyJsIpHbIE PEAKIMU, UX pa3HOBUIHOCTH. JIMHEHHOe yIIMHEHUuE Iernel.
[TonydyeHne ceTryaThIX NOJUMEPOB Ha OCHOBE OJMromepoB. [lodydeHHe ceTdaTbIX MOJIUMEPOB.
Peakiuu BynkaHU3aIMM, UX OOIIME 3aKOHOMEPHOCTH. BO3MOXXHOCTH BYJIKaHM3allMU HACBIIIEHHBIX
KaydyyKoB. ByllkaHu3amus KaydykoB CEpOH, pOJb YCKOpUTENEH ByJKaHW3aUWHA. BO3MOXHOCTH
BYJIKAaHU3AIIUU Kay4yKOB ¢ (DYHKIIMOHAIBHBIMU IpyNIaMu. Peakiuu AecTpyKIHH, UX Pa3HOBUIHOCTH.
Mexannueckass ¥ TepMOJUHAMHUYECKasl NECTPYKIUS, UX OCOOEHHOCTH U poJib IpU mepepaboTke
MIOJINMEPOB. TEePMOOKUCIUTENBHAS JECTPYKIMS U CTapeHue noaumMepos. IIpoBocTapureny, Ux TUMBI U
MEXAaHU3M JICUCTBHS. SIBIICHME CHHEPTU3Ma.
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Knaccupukanuss mnoauMepoB IO XHMMHUYECKOMY COCTaBy M CTpoeHuio. Mzomepus B
MOJIMMEPHBIX LIEISAX, cTepeoperysipHble noauMepsl. Kondurypanuus u koHpopmanus MakpoMOJIEKyII.
OcHOBHBIE MOJENU TOJMMEPHBIX LENeil: CBOOOAHOCOUICHEHHAs IIeNb, LENb ¢ (PUKCHPOBAHHBIMHU
yriaamMu. XapakTepUCTUKU pa3MepoB M (GOpMbl INOJUMEpHBIX Iiened. BHyTpeHHee BpalieHue u
noBopoTHas wu3zomepusi. [lomumepsl ¢ XupanbHbIMU IeHTpaMu. KoHdopmarss MakpoMosieKyl Hu
KOH(pOpMaLMOHHAs SHEPTUsl.

PenakcanuoHHBIE IIpOLIECCHI B IOJIMMEpAX, CIEKTP BPEMEH pelakcanuuu. B3aummocBsAsb
TEMIIEpPATypbl U BPEMEHM B pEIaKCAalMOHHOM Ipouecce. YpaBHeHHe Buibsamca-JIaHnena-®eppu.
CpolicTBa pacTBOpPOB IOJIMMEPOB PANIMYHBIX KOHLEHTpauui. [loHATHE O KadecTBE pacTBOPUTEIS.
OCHOBBI TEOPHH PACTBOPOB, TEIIOBHIE (P (EKTHI U BEPOSITHOCTH IPOIIECCa PACTBOPEHUSI.

HaOyxanue mnonumepoB, BIMSHHME HpUPOABI MosinuMepa U pactBopurend. Cratucrtuyeckas
TEOpHsI PABHOBECHOTO HaOyXaHHsI CETYaThIX IOJMMEPOB, pacueT IUIOTHOCTH IeNed CeTKH.
OcoOeHHOCTH TeueHHsl MOJMMEPOB, AHOMAIUM BSI3KOCTHU. SIBIEHMSI THUKCOTPOIIMU M PEOINEKCHUHU.
OpueHTanuss MaKpOMOJIEKYJI TP TEYEHUHM, HBIOTOHOBCKas M d(¢eKTHUBHas Bs3KocTU. Kpusbie
TE€YCHMsI TIOJMMEPOB U PEOJIOTUYECKHE KOHCTAHThI. BiMsHME TeMIleparypsl U MOJIEKYJISIPHOM MaccChl
IIOJINMEPA HA €T0 BA3KOCTb.

DU3NYECKUE COCTOSIHUS MOJIMMEPOB, UX OCHOBHBIE YEPTHI M XapaKTEP B3aUMHBIX IIEPEXOJO0B.
AHanmm3 TepMOMEXaHHYECKOW KpUBOW amopdHoro noiaumepa. [Inactudukanus moimMepoB 1 ee BUIBL.
V3MeHeHHe CBOICTB MONMMEPOB MpH IIacTU(UKALUMU U ero npuduHbl. [loHATHE O BpEeMEHHBIX
TUTACTU(UKATOPAX.

HagmonexkyisipHple CTPYKTYpbl M HX THUIBI, IOHATHE O Kiacrepax. Ilepexoabl Mmexny
cocTosiHUSIME B amopduoM mommmepe. CTpyKTypHOE CTEKJIOBaHME. Penakcanusi HanpspKeHUS |
nepopManuu B MOJUMepax JMHEWHOr0 MM CEeTYaToro CTPOEHUs. SIBIeHHE MEeXaHWYEeCKOro
THCTEpE3nca.

Kpucrannuueckoe cocrossHue mnonuMepa. KuHeTmka mpouecca KpHUCTAUIM3ALMA U THIIBI
00pa3yIomMXcs CTPYKTYp. MexaHn4ecKrue CBOMCTBA 3aKPUCTAIUIM30BAHHBIX MTOJUMEPOB.

OCHOBBI TEpPMOAMHAMHUKHM BbICOKO3JacTHdeckoil aedopmanuu. Ilpupona ympyrux cui,
KMHETUYECKasi TEOPUsS BBICOKOAIACTUYHOCTH, €€ OCHOBHBIE IIPEANOCBUIKM U BBIBOJBI. KuHeTHUeckas
TEOpUsl BBICOKOIJIACTUYHOCTH, YPAaBHEHHUE U1 OAHOOCHOIO pacTspkeHUsA. OTKIOHEHHS OT TEOPHUH
Mynu-PuBnmmHa ©®  ero  mpuMeHeHHe.  BBICOKOIIaCTHMYECKOE  COCTOSHHME  IOJHMMEPOB.
TepmoanacTonnaeTsl U ceTyaTele nonuMepbl. CTpOEHHE HEHAIIOJIHEHHOIO CETYaTOro 3J1acTOMEPA,
pupoa cBazeil, 3¢ hekTrBHas MIIOTHOCTH LIETIEN CETKU.

O6oOmienHass cxema (U3MYECKMX COCTOSHUM monuMmepoB U mnepexonoB. [lonsrue o
KPUTHUYECKON MOJIEKYIsIpHOH Macce. OCOOEHHOCTH MOBEIECHUS ITOJIMMEPOB CETYATOrO CTPOCHHUS.

Biusgaue ctpoeHus moiaumepa Ha TEMIEPATYpy €ro CTEKIOBaHUA. MeXaHH4YecKHe CBOMCTBA
CTEKJI000pa3HbIX MOJUMEPOB, SIBJICHHE BHIHYKICHHON JIaCTUYHOCTH.

IIpumeHeHne peakuil MOJMKOHJAEHCAMM B IIPOMBIIIIEHHOM CHHTE3€ KaydyyKOB U APYTHUX
MTOJIMMEPOB, TPUMEHSAEMBIX B PE3UHOBOMN IIPOMBIIIIEHHOCTH.

ITonmMepsl ¢ pa3BETBIEHHBIMA MAaKpOMOJIEKYJIaMU. BHUbl pa3BII€TBICHHOCTH, METObI OLIEHKU
JUIMHHOLIETIOYEYHON Pa3BIICTBICHHOCTH.

Anresus M ayroresus IOJIMMEpPOB, MOHATHSA M Teopuu. Ponb sABIEeHMH B Ipoleccax
nepepaboTKU KaydyKOB U IPOU3BOACTBA PE3NHOBBIX U3ACIUH.

[IpoHnaeMOCTH MOIMMEPOB IO OTHOLICHUIO K ra3aM U mnapaM. BiausHue npupozsl mojauMepa,
ra3a u TeMIIepaTyphl.

Bo03MOXXHOCTH NIpUMEHEHMS PEAKLUUN MOIMMEPAHAIOIMYHBIX IIPEBPALLECHUN B IIPOU3BOICTBE
CUHTETUYECKHUX KAyIyKOB.

OcHoBHas JuTepaTypa

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

2. Kuenun, B. 1. Beicokomonekysipubie coeaunenus [Tekcr] / B. U. Knenun, U. B. ®enycenko. —
M.: Jlansb, 2013. — 512 c.
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3. PeyroB, O. A. Opranunueckas xumusi: B 4-x 1. T. 1 [Tekct] / O. A. Peyros, A. JI. Kypu,
K. I1. Bytun — M.: bunom. JIabopaTtopus 3nanuii, 2014. — 567 c.

4. PeyroB, O. A. Opranunyeckass xumus: B 4-x 1. T. 2 [Tekcr] / O. A. Peyros, A. JI. Kypr,
K. I1. Byrun — M.: bunowm. JlabopaTopwust 3Hanwmid, 2014. — 623 c.

5. PeyroB, O. A. Oprannueckas xumusi: B 4-x 1. T. 3 [Tekcr] / O. A. Peyros, A. JI. Kypii,
K. I1. Byrun — M.: bunowm. JlabopaTopust 3Hanwmid, 2014. — 544 c.

6. PeyroB, O. A. Oprannueckas xumusa: B 4-x 1. T. 4 [Tekcr] / O. A. Peyros, A. JI. Kypii,
K. I1. Bytun — M.: bunowm. Jlabopatopust 3Hanuii, 2014. — 726 c.

7. Tpasenn, B. ®. Opranuueckas xumus: yaeoOHoe nocobue ams By3oB: B 3-ex 1. T. 1 [Tekcr] / B. @.
Tpasenb. — M.: bunom. Jlaboparopus 3nanuii, 2014, — 368 c.

8. Dmbien6bpoiix, K. Meramnooprannyeckas xumus [Texcr] / K. Dapmenbpoiix. — M.: bunowm.
JlabGoparopus 3Hanuit, 2014. — 750 c.

4.2.4. HanpaBjieHHOCTH (Mpo¢uib): XuMHusi 3JIeMEeHTOOPTraHMYeCKUX CoeTHHeHUit

Teopernueckne npeAcTaBlIeHUs O NMPUPOJE XMMHUYECKHUX CBSI3€M M DJIEKTPOHHOM CTPOCHUH
AJIEMEHTOOPTaHUYECKUX  COeAMHEHMH. PeakuMoHHas  CIOCOOHOCTh  3IEMEHTOOPIaHUYECKUX
COCTUHEHUN

Knaccugpukanusa snemenrooprannueckux coequHeHuil (D0C). OcHOBHbIE ATanbl pa3BUTHUS
xumun D0C. Ee BiusHUE Ha TEOPUIO XUMUYECKOTIO CTPOEHHS MOJIEKYJIIPHBIX CUCTEM.

OcHOBHbIE TOJIOKEHMSI KBAHTOBOM xumuu. YpaBHeHue Illpenunrepa st aTomMHO-
MOJIEKYJSIDHOM CHUCTEMBI KakK OCHOBAa JUI1 TEOPETHUYECKOTO HCCIIENOBAaHUS €€ CIPYKTYpPBl H
AJIEKTPOHHOTO CTPOEHHUS. DJIEKTPOHHOE CTPOEHHUE aTOMOB M UX HMOHOB. ATOMHBIE OpOUTaNIM U HUX
KJIacCU(pUKAIIHS.

Teopernueckne MeTOJbl MOJECIUPOBAHMSI CTPYKTYPBl U 3JIEKTPOHHOTO CTPOEHHUS MOJIEKYII.
Anuabatuyeckoe npubmmkenue. [loHsATHE O MOBEPXHOCTH MOTEHUUAIBHOW SHEPrMU MOJIEKYJIBI.
Meroa monekynsipaeix opoutaneir (MO) kak OCHOBa COBPEMEHHOM KBAaHTOBON XUMHHU. OCHOBHBIE
IIPUHLIMIIBI IOCTPOEHUS HEOMIIUPUUECKUX U MOTYIMIUPUUECKUX KBAHTOBO-XMMHYECKUX METOJOB.

Hcnonb30BaHre METOJ0B KBAHTOBOW XMMMH JUIsSl pacu€TOB HAOIIOAAEMbIX CBOMCTB MOJIEKYIL.
AHanmu3 HIIEKTPOHHOTO CTPOCHHMsSI MOJIEKYd B TepMUHaX S(QQEKTUBHBIX 3apsAJOB Ha aromMax H
3aceeHHOCTEH (MOPSIIKOB) CBSI3EH.

ConpspkeHHble MOJEKyabl Kak Jjuranjael B DOC. DNEKTPOHHOE CTPOEHUE CONPSIKEHHBIX
MOJIEKYJ B 3JI€KTPOHHOM IpuOamkeHnu. Meton Xrokkens. CxeMbl 3JIeKTPOHHBIX YPOBHEH dHEpruil u
MO annuna, OyrajgueHa, aHHOHA HUKJIONEHTaMeHIIa, OeH30J1a, IMKJIOOKTaTeTpaeHa.

Konuenmus apomatrunoctu B xumuu J0C. [TpuMepsl METaNIOOPTraHUYECKUX apOMaTUYECKUX
CHCTEM.

[Ipupona xumuueckux csizeid B DOC. ['nOpuHbpie opOUTAIN U MPUHIMIBI UX UCIOJIb30BAHUS
B KaUeCTBEHHOW T€OpUM XUMHUecKkoro ctpoeHus. Knaccugukanus TunoB xumuueckux cpsseit B 30C.
[Ipupona cBsi3u B 0Je(UHOBBIX, ALETHICHOBBIX, LIUKIONEHTAUEHIWIBHBIX U apEHOBBIX KOMIUIEKCAaX
MIEPEXOHBIX MeTaJIoB. KpaTHbIE CBSI3M DJIEMEHT-YIVIEPOJ M JJIEMEHT-2JIEMEHT. MHOIOLEHTPOBBIE
CBSI3H.

CuMMeTpHs MOJIEKYJ M €€ UCIIOJIb30BaHUE B TEOPUH XUMHUUeckoro ctpoeHus J0C.

MonekynsipHble opOUTaNN B 0J1€(QUHOBBIX, AJTMIBHBIX, [IUKIONEHTaIUEHUIBHBIX U apEHOBBIX
KOMILIEKCaX. XUMHUYECKUE CBSA3U B AJIEKTPOHOACPHUIIMTHBIX MOJIEKyIaxX (Ha MpUMepax MPOCTEUIINX U
MOJTMD IPUIECKUX TUIIPUAOB 00pa U KapOOPaHOB).

KayectBennsle crnocoObl orenku craduinpHocTH DOC. IlpaBuno 3¢p¢eKTUBHOIO aTOMHOIO
HoMmepa. [IpuHiun n305100a1bHONM aHATIOTHH U €r0 IPUII0KEHUS.

Teopernueckue ocHoBbl crepeoxumun JOC. IToHaTne o KoHpopMaMIX U KOH(PUTYpaLUsX.
KoopanHaimonHeie moaudApbl, XapaKTepHbIE ISl KOOPAWHALMOHHBIX uucen 4, 5, 6. XHUpalbHOCTh
MOJURJIPOB C MOHO- W OuAeHTaTHBIMM Jura"jgamu. IlmanapHas XupajabHOCTb W ONTHYECKas
aKTUBHOCTh METAJUVIOKOMILJIEKCOB C  OJICQUHOBBIMM, IUKJIONEHTaAUECHUIBHBIMHA, apEHOBBIMU
JIUTaHJIaMU.

20



PeakiimoHHast CIOCOOHOCTD JIEMEHTOOPTaHUYECKUX coeluHeHUH OCHOBHBIE THIIBI PEareHTOB
(anmexTpoduitel, HyKIeopmIbl, MpoTodriibl, paaukoduisl, kKapoeHou ). Kinaccudukanus oCHOBHBIX
TunoB peakuuid ¢ ydactueM OOC. Pekanuum mo cBsi3M Matami-ldrasj (peakuuu 3aMenieHus,
MIPUCOSANHEHUSI, ITUMUHUPOBAaHUS, (hparMeHTalluH, BHEIPEHHUSI, OKUCIUTEILHOTO MPUCOSINHEHHUS,
BOCCTAHOBUTEIILHOTO AIUMHUHHMpOBaHUs). llpeBpamieHus JWrangoB B KOOPAMHALMOHHOW cdepe
METAJIOB  (CTPYKTYPHO HEXKECTKUE COCIUHEHUS, BHYTPUMOJEKYJISAPHBIE TEPErPyNIUPOBKU U
MouieKyisipHas quHamuka JOC (Tayromepus, METalIOTPOINMsI, BHYTPEHHUE BpallleHUE BOKPYI CBSI3U
Metaii-murann).  OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE — IMPEBPALLEHUS  METANIOOPTaHUYECKUX
COCTUHEHUH.

Paznmuuus B crpoenun u cBoiictBax DOC B ra3o0Boid, XuIKOW W TBepaou ¢daszax. Poub
MOJIAPHOCTU Cpelbl W cHenu(uueckod coipBaTaiui. MOHBI M MOHHBIE Mapbl, UX PEaKIMOHHAS
CIIOCOOHOCTb.

PaBnoBecnass CH-kucnotHocts, mkanel CH-kucnornoctu, Bnusue crpoenus CH-kucnor Ha
paBHOBecHYI0 CH-KHCIIOTHOCTD, KHHETHYECKast KUCIOTHOCTH CH-KuCOT.

®u3nyYecKrue METO/bl MCCIEAOBaHUS CTPYKTYPhl W 3JIEKTpOoHHOro crtpoeHus D0C SMP-
cnekTpockonuu (uMmiyiabcHas SAMP-®yppe cnektpockonus, quHamuueckuili IMP) B uccnenoBanuu
CTpOeHHS U peakmoHHou cnocodnoctu J0C.

dusnueckue U TeOpeTHuUecKre OCHOBBI MeToaa. [lonsitue 06 ocHoBHBIX SIMP mapamerpax:
XUMUYECKOM CJBUrE€, KOHCTAHTax CIWH-CIIMHOBOTO B3aMMOJCICTBUSA, BpPEMEHAX peIaKCallHH.
Ob6nactu npumeHeHuss B xumun DOC: M3ydeHHE CTPOCHUS U JUHAMHUKU MOJIEKYIN, OIpEIeIICHUE
MpUMeCeH.

Macc-cnekrpomerpusi. usnueckne u TeopeTuyeckue OCHOBBI MeToaa. O0IacT MpUMEHEHUS
B xuMuu D0OC: yCTaHOBJIEHHE COCTaBa M CTPOEHHUS MOJIEKYJ, Kau€CTBEHHBIM M KOJUYECTBEHHBII
aHaJIM3 cMecel (XpoMaromacc-CIIEKTPOMETPHS), ONpeAeIeHUE MUKPOIIPUMECEH, N30TONHbBIN aHaIN3,
U3MEpEeHUE TEPMOXUMUYECKUX TMapaMeTpoB (PHEPrHM HOHU3ALKUU MOJIEKYJ, SHEPruu MOSIBICHUS
WOHOB, HSHEPIUU JUCCOIMAINN CBs3€i), M3y4YeHHWE HOHHO-MOJICKYISAPHBIX peakuuid, ra3odasnas
KHCJIIOTHOCTh 1 OCHOBHOCTbH MOJIEKYJI.

Meron pentreHoctpykrypHoro ananuza (PCA). ®usudeckue U TEOPETUUYECKHE OCHOBBI
Metona. O6mactu npumenenus B xuMuu DOC: yCcTaHOBJIEHHE CTPOCHUS MOJEKYT M KpPUCTAJLIIOB,
HCCIIeI0OBaHNE MPUPObl XMMUUECKUX CBSI3EH.

®oro- (®IC) u penrrenodorosnekrponHas (DCXA) cnektockonuu. Duszmueckne u
TeopeTudyeckrue OocHOBBbI MeToJ0B. [Ipumenenune B xumuu D0C: u3yyeHHE 3JIEKTPOHHOTO CTPOCHHUS
MOJIEKYJI, U3MEPEHHUE SHEPT Ul MOHU3ALIUH.

Ontnueckast cnektpockonust (UK-, VY@-, KP). ®dusnueckue M TEOPETUUYECKUE OCHOBBI
MeronoB. [Ipumenenne B xumuu DO0OC: yCTaHOBIIEHHE CTPOEHHUS MOJIEKYJ, M3Y4YEHHE IUHAMUKHU
MOJIEKYJI, HM3MEpEHHE  KOHIEeHTpanuu. [IpuMeHeHne CUMMETpUM TIpU  HHTEPIpPETAIun
JKCIEPUMEHTAIIbHBIX CIIEKTPOB.

CriekTpockonusi  3JEKTPOHHOrO MapamMarHutHoro pesoHaHca (OIIP). ®usnuueckue u
TeopeThueckue oCHOBbI MeTOAOB. [Ipumenenune B xumun D0C: ycTaHOBJIEHUE CTPOCHUS PaTUKAIIOB,
M3Y4YEeHHE JUHAMHUKHU MOJIEKYJl U MEXaHU3MOB PaIuKAIbHBIX PEAKIIH.

Opranndeckrie MIPOU3BOIHBIE HENIEPEXOAHBIX IJIEMEHTOB.

Oprannueckue Mpou3BOIHbIE METOYHBIX MeTaiuioB (I rpymma).

JIuTuiiopraHnyecKue COeIMHEHNU, UX CBOMCTBA, CTPOCHHUE, METO/IbI IOJIYYEHHS U TPUMEHEHHUE
B OpraHMYeCcKOM CHHTE3E.

Oprannueckue COeIMHEHUS HATPUS U KaJIU4.

Peakuuu MetannupoBanus. ApoMaTHueCKUe aHMOH-PaIUKalIbl: 00pa3oBaHue,

CTPOEHUE, CBOWCTBA.

Oprannueckue npon3BoAHbIE AIeMEHTOB I rpynmsl.

MarnuiiopraHn4eckue COeAMHEHUs: MOIYyYeHUe, CTPOeHue, CBoiicTBa. Poib pactBoputens B
CHUHTE3¢ MAarHUHOPTraHWYECKUX COCTUHEHUN. PeaknmoHHas CHOCOOHOCTh MAarHUMOPTAaHHMYECKUX
COEIMHEHUH U UX TPUMEHEHUE B OPTaHUYECKOM U METANIOOPTaHUYECKOM CHUHTE3E.

Opranuueckuie Mpou3BoAHbIe 31eMeHToB XII rpynmsl.
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[vHK- ¥ KagMUWOpPraHWYECKUE COEAUHEHHMS: IIOJYyYEHHE, CTPOCHHE, CBOMCTBa. Peaknus
Pedopmarckoro.

Opranvueckue COEOUHEHUsS PTYTU: [OJIy4YeHUe, CTPOEHUe, CBOICTBA. MepkypupoBaHue
apoMaThyeckux coeanHeHui. Peakuus HecmesHoBa.

Cummerpuzands W JUCHOPONOPIUOHUPOBAHUWE  PTYThOPraHUYECKHUX COEIMHEHHUIA.
PryThoprannueckue coequHEHUs B CHHTE3€ OPraHWYECKUX IPOU3BOAHBIX JPYTUX METALUIOB U
OpraHUYEeCKOM CHUHTE3E.

Opranunueckue coequHenus snemenToB 11 rpynmebr.

bopoprannueckne coenuHeHus. OCHOBHBIE THIBI COECIMHEHMM, CUHTE3, CBOWCTBA, PEAKLHUU.
'uapobopupoBaHe HEHACHIMIEHHBIX COCAMHEHUMN, PETrHOCEIEKTUBHOCTh peakiuu. llpumenenue
OOpOpPraHUYEeCcCKUX COETUHEHUN B OPraHUYECKOM CHHTE3€.

KapOopansl, MetamiokapOopaHbl, MOJIy4eHHE, CBOWcTBa. (OCHOBHBIE THIIBI KapOOPaHOB.
Hkocarnpuueckre kapOopaHbl, OCHOBHBIE PEAKIIIH.

AmoMuHuloprannyeckue coeauHeHus. OCHOBHBbIE THUIBI COCIUHEHUN, CHUHTE3, CBOMCTBA,
peakuun. Kartanuzaropel Llurnepa-Harra. I[lpumeHeHne amOMUHMHOPraHMYECKUX COCAVMHEHUM B
MIPOMBIIUIEHHOCTH U OPTaHUYECKOM CHHTE3E.

Oprannueckue coequuenus 3neMenToB XIII rpynmsrl.

lannmuit-, MHOUMKA- W TAUIMAOPraHUYECKUE COCIAMHEHHUS: ITOJYyYEHHE, CTPOCHUE, CBOWMCTBA.
[IpuMeHeHne  TanMMOPraHMYECKUMX  COEIMHEHMM B opraHudyeckom  cuHre3e. [lomyuenue
MOJYITPOBOJTHUKOBBIX ~ MaTepHajoB  METONOM  Ta30(a3HOro  pa3jOXKEeHHUs  TaUHA- |
WHJMAOPraHUYECKUX COCAMHEHUM.

CpaBHHTENBHAS pPEAKIMOHHAsT CHOCOOHOCTh OPraHMYECKHX IPOU3BOAHBIX 3yeMeHTOB XIII
TPYIIIBL.

Opranuueckue coeMHEHNs 1eMeHTOB X1V rpynimsl.

Kpemuuitoprannueckue COeIMHEHHUS: MOIyYeHUe, CTPOCHUE, CBOMCTBRA. ['mapocunmipoBanue
HEHACBIICHHBIX TPOU3BOAHBIX. [lomuopranocmiokcansl. CuniioBsie 3¢upsl. KpeMHuiiopranunaeckue
COEIMHEHUS B OPTaHUYECKOM CHHTE3€ U MPOMBIIIJIEHHOCTH.

'epmanwnii-, o010BO- M CBHUHENOpraHUYeckue coeauHeHus. OCHOBHBIE THIBI COCIUHECHHM,
MOJIy4YeHUE, CTPOEHUE, CBOMCTBa M peakuuu. l[IpencraBieHue O TUIEPBATEHTHBIX COCAUHEHUSIX.
[IpakTHyeckoe NCIOIb30BAHUE OPTaHUYECKUX TPOU3BOAHBIX 1EMEHTOB X1V rpymnmsl.

Coenunenusa sneMeHTOB XIV Tpynmbel € S-CBSI3bIO 3JIEMEHT-3JIEMEHT: CHUHTE3, CTPOEHHUE,
CBOMCTBA.

Coenunenusa snemeHToB XIV Tpynmbel ¢ KpaTHbIMH CBSI3SIMH DJIEMEHTDJIEMEHT: CHUHTE3,
cTpoeHue, cBoicta. [Ipobnema aBoecBszaHHOCTH B XUMHH. DOC HEMEPEXOAHBIX JIEMEHTOB.

Oprannueckue Npou3BOIHBIE JJIEMEHTOB XV TPYIIIIbIL.

Oprannueckue npou3BoaHbIe (hochopa U MBIIIbSIKA, OCHOBHBIE THIIBI COSAMHEHUN BBICIICH U
HU3LIEH CTEIEHEH OKHUCIEHMS, METOAbl CHHTE3a, CTPOEHUE, CBOWCTBA. [eTepouukinyeckue
coequHeHus: gocdopa. Peakuus Burrura. IlpuMeHnenune opraHndeckux MPOU3BOJHBIX 3JIEMEHTOB V
TPYIIBI B IPOMBILIJIEHHOCTH, CEILCKOM XO035IMCTBE, MEAULIUHE.

Oprannueckue Mpor3BOIHBIE IEPEXOTHBIX METAJIIOB.

Knaccudukanus MeETaNIOOpPraHUYeCKUX COCIUHEHUN TMepexXOAHbIX METAIJIOB [0 THILY
JINTaH]I0B, KOOPJUHUPOBAHHBIX C METAJJIOM.

KapOoHuapHBIE KOMIUIEKCHI TIEPEXOTHBIX METAJLIOB.

OcHoBHbIE TUIIBI KAPOOHUIIOB METAJIJIOB. METO/IbI CHHTE3a, CTpoeHue U peakiuu. KapOoHuat

AQHWOHBI, KAPOOHUI TaOTeHH/ b, KapOOHUATUAPUILL. [Ipupona cBsi3u MeTamI-KapOOHNUI.

MeramkapOOHUIBHBIE KJIACTePbl TEPXOAHBIX MeTauioB. (OCHOBHBIE THIIBI, TIOJyYCHHE.
Crepeoxummuueckass HEXKECTKOCTh: MHUTpals KapOOHWIBHBIX, THIPHUIHBIX, YTJIEBOJOPOIHBIX
JUTaHJOB U MeTaJlIM4eckoro ocroBa. [IpeBpaiieHusi yrieBoJOpoJIOB Ha KIJIACTEPHBIX KapOOHMIIax
METAJLIOB.

[IpakTueckoe npuMeHeHne KapOOHMIOB METAIIIIOB.

IM'uapuiHbIE KOMIUIEKCHI MEPEXOAHBIX METAILIOB.
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OCHOBHBIE THUIIBI BOJOPOJHBIX KOMIUIEKCOB INIEPEXOAHBIX MeTauioB. CoenMHEHus ¢
BOJOPOJHBIM aTOMOM: MOHO-, Ou- U monusifiepHble. CoeMHEHNUs ¢ TePMUHAIbHBIM M MOCTHUKOBBIM
aToMaMmu Bozpopozaa. CoeJMHEHHSI ¢ MOJIEKYJISIPHBIM BOJIOPO/IOM: CUHTE3, CTPOEHUE, CBOWCTBA.

XapakTtep CBSI3M METAUI-BOAOPOJ, €€ MOJSPHOCTb, BO3MOXHOCTh JAHMcCcOLManMH. Poib
BOJIOPOJHBIX KOMIIEKCOB B METAJUIOOPTraHUYECKOM CUHTE3€ U KaTallu3e.

Kap6enoBblie 1 kKapOMHOBBIE KOMILIEKCHI TEPEXOAHBIX METAJUIOB. DJICKTPOHHOE CTPOCHUE.
Kap6enoBrie kommiekcol @uiepa. Kapoenossie komruiekcsl [llpoka. MeToasl cuHTe3a KapOCHOBBIX
komriuiekcoB @umepa (mo Pumepy, no Jrnmeprty).

Peakiuu kapOeHOBbIX KomIuiekcoB Duriepa (HykiaeodpmibHoe mnpucoeannenne k C([1),
nenporonupoBanue cpszeir C-H. Ponb kapOEHOBBIX KOMILJIEKCOB B KaTanu3e (MEeTaTe3uc OJe(HUHOB).
Hcnons3oBaHne B TOHKOM oOpraHudeckom cuHTeze. Peakumsa Jlerma. MeraTe3nc LUKIMYECKUX
AJIKCHOB.

KapOuHoBbIE KOMIIIEKCHI TEPEXOIHBIX METANIOB. DIEKTPOHHOE CTPOCHHE.

KapounoBeie komruiekcsl @umnepa. KapounoBeie komriuiekcsl lllpoka. CuHTE3 KapOMHOBBIX
KOMIUIEKCOB JelicTBueM KucioT JIbtonca Ha kapOeHoBble kKoMIuiekchl Duiiepa. Peakiinn kapOMHOBBIX
KOMIIJIEKCOB C HYKJI€O(pMIbHBIMU peareHTaMu. Pojb KapOMHOBBIX KOMIJIEKCOB B KaTalM3€: METATE3UC
Y NOJIUMEpU3alusl alKUHOB.

KoMIuiekcel nepexoiHbIX METaJIIOB.

OO01mas xapakTepuCTUKa CTPOCHUSI U YCTOWYUBOCTH. Pa3nuuHblie TUIIBI CBA3EH MeTallI-IMTaHI.

CTpYyKTYpHO HEXXECTKHE COEIMHEHUS. BHYTpeHHS IMHaMUKa MOJIEKYJI.

Komriekcel MeTannoB ¢ oneduHaMu. THIBI KOMIUIEKCOB C JTUHEHHBIMU M LHUKINYECKUMU
MOHO- W TonuonepuHamMu. MeToasl MoNydeHus], cTpoeHue, cBoiicta. [Ipupona cBs3u oneduna c
METaJUIOM.

AUETUIIEHOBbIE KOMILJIEKChl. THUIBI alETHJIEHOBBIX KOMIUIEKCOB. MeETOoapl IOJIy4eHus,
CTpOEHHE, CBONCTBA. MOHO- M OUMETAITIMYECKHE KOMIUIEKCHl. AIIETUICH — BHHHIUACHOBAS
MEPerpyInimoBKa B KOOPAMHAIIMOHHOW c(depe MeTalyIoB Kak METOJ CHHTe3a BHHWIHMJICHOBBIX
KOMILJIEKCOB. AIIETHUJICHOBBIE KOMILJIEKCHI B KaTaJIU3E.

AnnunpHble KOMIUIEKCHl. THNBI ayUIMIBHBIX KOMIUIEKCOB. METOIbl CHHTE3a, CTPOCHHE,
peakuuu. Ponb B kaTanuse.

[uknoneHTagueHWIbHbIE KOMIUIEKCH. Tumbl KoMmiuiekcoB. CrtpoeHue. MeTamioneHsl:
¢eppolieH, HuKeneneH, kodanpToleH. CuHre3. PeaknnoHHas crnocoOHOCTh (3aMelleHue B JIMTaH/Ie,
peaKkiuu ¢ pa3pblBOM CBS3H METAJUIKOJIBIO, PEIOKC-PEAKIINN). MeTauIoeHIaIKUIbHbIE KATHOHBI.

[{ukoneHTauEHWIBHBIE NPOM3BOAHBIE THUTaHA M LMUPKOHUA. Tumbl KoMiiekcoB. CHHTES,
MIPUMEHEHHE B KaTaJu3€ MPOLECCOB MOJIMMEPHU3aLIH.

[{uknoneHTaqueHnIKapOOHWIIbHBIE KOMILIEKCBI. Cunres. Xumus
[UKJIONIEHTaIMEHUIMapTraHeITPUKapOOHIIa (IMMAaHTPEHA).

[{uknoneHTaqueHnIKapOOHMIIbHBIE KOMITJIEKCHI JKese3a, KoOanbTa, MOIuOieHa.

ApeHoBble KOMIUIEKChl. THIIBI apeHOBBIX KOMIUIEKCOB. buc-apeHOBbIE KOMIUIEKCHI XpoMma.
MeTobl TOJTy4€HUS U PEAKIIUH. ApeHXpOMTPUKapOOHMWIbHBIE KOMIUIEKCH. MeTo/bl MOIydeHus
n peakuuu. [IpuMeHeHne B OpraHUYecKOM cHHTe3e. KaTHOHHBIE apeHOBbIE KOMIUIEKCHI XKelle3a U
Mapranua. CUHTE3 ¥ peakLuu.

bu- u nonusaepHble COeTMHEHUS IEPEXOTHBIX METAJUIOB.

JIuneiiHple OU- M TONUSAEPHBIE COEITUMHEHMS MEPEeXOIHbIX METaJUIOB: CHHTE3, CTpPOEHHE,
coiictBa. [Ipupona cBsa3u marami-nuranj. CoeJMHEHHs ¢ KpaTHBIMU CBA3SIMH METaslI-MeTall.
KnactepHble (kKapKacHbIE) COEOMHEHMS IEPEXOAHBIX METAIOB. BajkHeHIMe CTPYKTYpHBIE THIIBI
KJIAaCTEpOB, WX MHUHUMAJbHbIE U MaKCUMAallbHbIE pa3Mepbl. DIeKTpoHHOEe cTpoeHue. CBoiicTBa U
JTUHAMUKa MOJIEKYJI.

Karanutuueckue mnpomecchl € y4acTHEM METAUIOOPTraHMYeCKUX COEAMHEHMH MepeXOIHbIX
METaJIJIOB

Onuromepuzauus oJepUHOB U  aleTuJIeHoB. HukeneBble KOMIUJIEKCHI B KaTallu3e
oJMromMepusainuu >tuieHa. L{ukimoonuromepusanus (cucteMsl, coaepkaiiue Hukenb (0)) u auHeiHas
onuromMmepusanus Oyranuena (cucreMsl, cogepxamue namtaauit (0)). Luknuueckas Tpumepuzanus u
TeTpaMepHu3alysl aleTHJICHOB (CUHTE3 POU3BOIHBIX OCH301a U [IMKJIOOKTATeTPAcHa).
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[Momumepu3anust oneduHoB: Kartamuzatopbl Lluriepa-HaTra, moiausTHIICH, MONUIIPONHIICH.
Crepeocnenuduueckas moJuMepusamnus OyraareHa.

W3omepuszamusi onepUHOB: MUTpAIMs JABOHHON CBA3M C y4acTHEM METAJUIAJKWIBHBIX U
MeTaJUTAJUTMIIBHBIX MHTepMeAUaToB. Peakius MmeraTe3uca oje(uHOB.

I'oMoreHHoe ruApUpOBaHHE: KOMIUIEKCBI € MOJIEKYJSIPHBIM  BOJOPOAOM, MEXaHHU3MBI
aKTHBAallUM BOJOPOAA, pPOJHUEBbIE, KOOAIBTOBBIE U pPYTEHHEBbIE KaTaiu3aTropbl. CenekTUBHOE
rUIpupoBaHue. ACUMMETPUUECKOE THIPUPOBAHUE.

Karanutuueckne mnpeBpaiieHusi MOHOYIJIEPOAHBIX MOJIEKYJ; OKCO-CHHTE3: KOOaJlbTOBBIE U
poauessle kartanuzaropsl. Cunre3 @umepa-Tponma. Kousepcus BoasHoro raza. Kap6onunuposanue
U TUAPOKAPOOHMINPOBAHHE.

Oxuciienue o01e(QUHOB: SMOKCUAUPOBAHUE, KATAIU3UPYEMOE IEPEXOAHBIMU METauIaMHU.
[lonyuenue aneranpaeruja 1 BUHUIAIETaTa U3 STUIICHA.

AnmuibHoe ankunupoBanue CH-, NH- u OH- opraHmueckux COCIMHEHHH B YCIOBHAX
METAJJIOKOMIIJIEKCHOTO KaTanu3a. MOHO- , M- U MOJIMJEHTATHBIE JINTaH/bl. XUpalbHbIE JUTAHIbl U
aCUMMETPUYECKUI CHHTE3.

Merare3uc oneuHOB U alleTUICHOB. Peakius Kpocc-coueTaHusl.

OcHOBHbIE MpeACTaBICHUs OuoMeTraiooprannyeckoil xumuu. IlonsTHe 0 MeTamuodepMeHTax:
XJIOpOPHIUI, TUTOXPOMBI, (GeppenoKCHHbI, BUTaMUH B12, crpoeHme m Ouosornveckue (QyHKIUH.
[IpuMeHEeHNE METAITIOOPraHNYECKUX COCIMHEHUN B METULIUHE.

Oprannyeckue coenuHeHus f-anmementoB. llpeacraBienus 00 opraHMYecKUX COoeTUHEHHAX f-

2JIEMEHTOB. Ba)kHelIne CTpyKTYpHBIE TUIIBI, METOABI CUHTE3a, IPUPOAA CBSA3H, TUHAMUKA MOJIEKYII.
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