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1. OBIIME ITOJIOXKEHU A

K BcTynuTenpHBIM HCHBITAHUSM 110 IIPOrpaMMaM MOATOTOBKM HAayYHO-TIEAAarOTHYECKUX KaJIpoB
B acnupantype Cam['TY pomyckatoTcs Inuna, HMMeIIde oO0pa3oBaHHE HE HIXKE BbBICIIETO
(cmenuaauTeT UM MarucTpaTypa).

[Ipuem ocyiecTBisieTcs Ha KOHKYPCHOM OCHOBE IO pe3yJIbTaTaM BCTYNUTEIbHBIX UCTIBITAHUA.

[IporpaMMa BCTYNUTENBHBIX UCIBITAHUI 10 IPOrpaMMaM MOATOTOBKH HAyYHO-TIEIarOrMUeCKUX
KaJpoB B acnupanType no HampasieHuto 04.06.01 Xumuueckue Hayku, npodunu: Heopranmdeckas
xumust, Opranuueckas xumusg, Dusnmyeckas xumus, Hedrexumus cocTaBieHa Ha OCHOBAHUU
denepanbHBIX  TOCYIapCTBEHHBIX 0o0pa3oBaTeNbHBIX  CTaHIapTOB 1o HaIpPaBIICHUSM,
COOTBETCTBYIOLINM YKpPYIHEHHOH rpymie Hanpasienuil noarotroBku 04.00.00 Xumuueckue Hayku, U,
OXBaThIBaeT 0a30Bble JUCIHUIUIMHBI IOATOTOBKH CIEHUAIMCTOB M MAarucTpoB IO JaHHBIM
HaIPaBJICHUSIM.

2. HEJIb BCTYIIUTEJIBHOTI'O UCIIBITAHUSA

BerynurensHbie MCTIBITAHUS MPU3BAHBI ONMPEACIUTh CTENEHh T'OTOBHOCTH ITOCTYIAOMIETO K
OCBOGHHUIO OCHOBHOHM 00pa3oBaTeNbHOl MporpaMMbl acnupaHTypbl 1o Hampasienuro 04.06.01
XuMudecKkue Hayku, mnpodwid ToaroroBkn Heopranmdeckas xumus, OpraHwdeckas XWMUS,
Odusnueckas xumus, Heprexumus..

3. OPMA ITPOBEJJEHUA U KPUTEPUH OLHEHKHU
BCTYHUMTEJBHOI'O UCTIBITAHUA

BerynurensHoe UCHbITaHME MOPOBOAMTCS B IMHUCBMEHHOM (opMe B COOTBETCTBUHM C
yCTaHOBJIEHHBIM NpueMHOM komuccuent CamI' TV pacnucanuem.

[Toctrynatomemy mpennaraercsi OTBETUTh MMCbMEHHO Ha BOMNPOCHI U (WJIM) PEIIUTh 3aJlaud B
COOTBETCTBUH C SK3aMEHALIMOHHBIMU 33JaHUSIMH, KOTOPBIE OXBATHIBAIOT COAEPKAHUE PA3/IEIOB U TEM
MPOrpaMMbl BCTYNMUTENIbHBIX HCHOBITAHUU. [l MOATOTOBKM OTBETAa IOCTYMAIOIIME HCIOJIB3YIOT
9K3aMEHALIMOHHBIE JIUCTHI, KOTOPBIE BIIOCIEICTBUU XPAHATCS B UX JINYHOM JIEIIE.

[Ipn nmpueme Ha oOyueHue MO HporpamMmam IMOATOTOBKM HAay4HO-TIEIarorn4eckux KaJapoB B
aCIMPaHType PE3yJabTaThl KaXIO0TO BCTYNHMTEIBLHOIO HCIBITAHUS OLICHUBAIOTCS MO NATHOANILHOM
IKase.

MuHMManbHOE KOJIMYECTBO OAJUIOB IS KaXKJI0TO HAlpaBJIEHUs MMOATOTOBKH, MOATBEPIKIat0IIee
YCHEILIHOE MPOX0KIEHNE BCTYIUTEILHOTO UCTIBITAHUS, COCTABIIAET 3 OaJa.

HIkana oneHNBAHHUA .

«OTJIMYHO)» — BBICTABJISIETCS, €CIIU MOCTYNAIOIINN MTPEeICTaBUI pa3BepHYTHIE, UETKHE OTBETHI Ha
OCHOBHBIE BOIPOCHI K3aMEHAIMOHHOTO OMJIEeTA.

«Xopomo» — BBICTABISAETCS, €CIIM IMOCTYHNAIOUIUI MPEACTaBHII OTHOCUTENIBHO DPa3BEPHYTHIE,
YeTKHE OTBETHI HA OCHOBHBIE BOIIPOCHI IK3aMEHAIIMOHHOTO OMIIeTa;

«Y10BJIETBOPUTEJBHO» — BBICTABIISAETCS, €CIM MOCTYMAOIIUNA TNPEACTaBUI OTHOCHUTEIBHO
pa3BepHyTble, YETKHE OTBETHl Ha OCHOBHBIE BOIPOCHI AK3aMEHAIIMOHHOTO OWjeTa. HpuU 3ITOM
HEKOTOpBIE OTBETHI PACKPHITHI HE MOJHOCTHIO;

«HeynoBJ1eTBOPUTEJBHO» — BBICTABISAETCS, €CIU NPU OTBETE IIOCTYMNAIOIIET0 OCHOBHBIE
BOIIPOCHI OMIeTa HE PACKPBITHI.



4. IEPEYEHbB PA3JIEJIOB, TEM U CIIMCOK JIMTEPATYPbI
PA3JIEJI 1. HEOPTAHUYECKASA XUMUA

1. OcHOBBI CTpOEHUS BellecTBA

Beenenue. Xumus Kak pasfen €CTeCTBO3HAHUS - HAayKa O BEIIECTBAX M MX IIPEBPAILCHUSX.
OcHOBHbBIE TOHATHSL M 3AaKOHBI COBPEMEHHOM XMMMH. 3aKOH OSKBHBAJIECHTOB. MOJSIpHBIE MaccChl
SKBUBAJICHTA IIPOCTBIX U CIOKHBIX BEILIECTB.

KBanTOBO-MeXaHn4ecKkass Mozenab cTpoeHus: aroma. OCHOBHBIE CBEICHMSI O CTPOCHMM aTOMA.
KBaHTOBBII XapakTep W3IyyeHUs U MOIVIOIIEHUs 3Hepruu. YpaBHeHue I[lnanka. AToMmHbIE siapa, uX
coCTaB. DJEKTPOHHbIE 000J0YKM aToMOB. KopmycKynasipHO-BOJIHOBBIE CBOMCTBA MHKPOOOBEKTOB.
CootHomienue Jlyn ne bpoiins.

XapakTepucTUKa JOBEJCHMS SJIEKTPOHA B aTOME CHUCTEMOH KBaHTOBBIX uucen s, p, d u f -
opoutamu. ITpuHiunsl GopMuUpOBaHUS IIEKTPOHHON CTPYKTYphI aToMoB. 3amper I[laymu, mpaBuiio
I'yana. DnexkTpoHHbIE POPMYIIBI AaTOMOB 3JIEMEHTOB.

[lepuoguueckass cucreMa M TNEPUOAMYECKUM 3aKOH KakK €CTECTBEHHas KiacCU(pHUKaIUsA
JJIEMEHTOB II0 JJIEKTPOHHOMY CTpOeHHIO aromoB. CrpykTypa cucrteMsl, l[lepuonsl, rpynmel u
noarpymnmnel. O030p CBOMCTB 3JIEMEHTOB B COOTBETCTBHHM C HMX IIOJOXEHHEM B IEPHOAMYECKOMN
cUCTeME. OHEprus HMOHHU3ALMH, CPOJACTBO K DIIEKTPOHY, 3JIEKTPOOTPHULIATEIbHOCTh. M3MeHeHue
BEJINYUH PAJNYCOB aTOMOB M HOHOB B IIEPUOJAX U TPyIIIax.

XuMuyeckasi CBsA3b U CTPOEHHE MOJEKyJI. OCHOBHBIE BUJIBI XUMHUYECKOM CBsi3U. COBpEeMEHHBIE
IIPEACTABIICHUS O IPUPOJIE XUMHUYECKOM CBsA3U. KoBanmeHTHas cBs3b. MeETOIbl ONMCaHUs €€: METOL
BAJICHTHBIX CBs3ed M METOJA MOJIEKYJSIpHBIX opOuTtaneid. MexaHusM o00pa3oBaHUs M CBOHCTBa
KOBaJICHTHOM  CBA3M:  HACHIIIAEMOCTb,  HampaBieHHOCTh.  lloHarue o  rulGpuauzanuu
aToMHbIxopOuTaneil. IlomspuzyemMocTb W MOJSAPHOCTH CBSI3U. OJIEKTPUYECKHMH MOMEHT JIUIOJIS.
OpauHapHbIe U KPATHBIE CBSI3U.

JloHOpHO-ak1enTopHble cBsi3u. KomiuiekcHble coeanHeHus. VX CTpyKTypa M KiacCHpUKaIUs.
KommnekcoobpaszoBarenu, TUraujpl, KOOpAUHALMOHHBIE yKcia. [loBeileHne KOMIUIEKCOB B pacTBOpax.
KommnekcHsle u 1BoliHbIe conu. [IoHATHE 0 KOHCTaHTE HECTOMKOCTH.

MexMoeKyIIsIpHbIE B3aUMOIEHCTBYS. BonopoiHas cBs3b.

Nonnas cBs13p. CBOMCTBA COEAMHEHHUI ¢ HOHHOM CBSI3BIO.

OcHOBHBIE TOJIOKEHUSI METOJIa MOJIEKYJIsipHbIXOpOUTaseil. CBs3bIBalOIINe, HECBSI3bIBAIOIINE U
Pa3pBIXJIAIOIINE opOuTanu. Biusgnue — Xapakrepa — pacmpenesieHus 3JIEKTPOHOB o
MOJIEKYJISIPHBIMOPOUTAISIM Ha TOPSIOK, HSHEPrUi0 W JJIMHY CBS3U. JIByXaroMHBIE MOJIEKYJIbI
aneMeHToB | u Il mepuonos.

2. O0mme 3aKOHOMEPHOCTH XMMHYECKHX NPOLECCOB

2.1. DHepreTnka XUMHYECKHUX NMPOLECCOB

[lonssiTHE O BHYTPEHHEW OSHEPIMM W DSHTAINBINUA. OK30TEPMHUYECKHE W DHIOTEPMHUYECKHE
npoueccel. TepMoxumMuueckue ypaBHEHMs. 3akoH I'ecca m cinencTtBust M3 Hero. TepMOXMMHUYECKHE
pacuetsl. [lonstue 06 suHTponuu. DHeprus ['mb0Oca kak KpUTepHil BO3MOXKHOCTH M HANpaBICHUS
peaxkuu.

XHUMH4YecKasi KHHETHKA U pAaBHOBECHE.

OCHOBHBIE MOHATUS XMMHUYECKON KUHETHKH. PaKTOpbI, BIUSAIOLIIME HA CKOPOCTh XMUMHUYECKUX
peaknuii. 3akoH neWcTByromux Macc. [loHsTne 00 sHepreTHdeckoM Oapbepe, aKTUBHBIX YaCTHIIAX,
SHepruu aktuBayu. [loHsATHE O TeTEpOreHHOM U TOMOTeHHOM Kartanuse. O0paTuMblie 1 HEOOpaTHUMBbIE
peaknuu. Xumudyeckoe paBHoBecue. KoHcranta paBHOBecHs. OCHOBHBIE (hDaKTOPBI, OMPEACIISIONTNE
HaIlpaBJICHUE TEYCHUS PEaKLUU U cOCTOssHUs paBHOBecus. [Ipunnun Jlelllatense.



3. Teopusi pacTBOpPOB

PactBopsl. O01mas XxapakTepucTuKa.

TemnoBeie 3ddexTst npu pacTBopeHuu BemecTB. CrnocoObl BbIpaXEHHUs] KOHIIEHTPAIUH
pPacTBOPOB. DIEKTPOIMUTHI M HEIIEKTPOIUTHI. PacTBOPHI 37eKTPOIUTOB. Teopus 31eKTPOTUTHYECKON
nucconuanui. CTeneHp AUCCOIMAlNY, €€ 3aBUCUMOCTh OT KOHIIeHTpauu. KoHcTanTa aucconuaimm.
CunpHbIC U crabble AMEKTPONHTHL. 3akoH pa3zbaBieHus OctBasibaa. KOHCTaHTHI AMCCOIUAIINY CIIA0BIX
9eKTponuToB. COCTOSIHUE CHIIBHBIX 3JIEKTPOIUTOB B pactBope. [lonstue o0 aktuBHOcTH. MoOHHas
cwia. Monnoe npoussenenue Boasl. pH u pOH. I'maponus coneil.

I'unponus coneit. OcHOBHBIE ciiydau rujposiun3a. [loHsTue o KOHCTaHTE U CTENEHU THAPOIU3A.
[TonaTHe O MPOU3BENCHUN PACTBOPUMOCTH. Y CIOBHUS OCAXKIEHHUS U PACTBOPCHUS MaJIOPaCTBOPHUMOIO
ANEKTPOJINTA.

4. DJIeKTPOXMMHYECKHEe MPOLeCChl

OKHCANTENbHO-BOCCTAHOBUTEIbHBIC peakiuu. CTeneHb OKucleHus. Baxkueime okucIuTenu u
BoccraHoBuTenu. Kiaccuukanusi peakuuil OKUCIEHMSI- BOCCTAHOBJIEHUS. MeTOJbl COCTaBJICHUSA
yYpaBHEHUN OKUCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIHI.

Onexkrpoxumus. [loHsATHE 00 OSJIEKTPOAHBIX TIOTCHIMATAX HA TPaHUIE METal/pacTBOp
aneKkTponuTa. Pan ctaHmapTHBIX 3NeKTpoaHBIX moTeHuuanoB. @opmyna HepHcra. ["anbBanuueckue
JJIEMEHTHI.

Onextponu3. IlocnenoBaTenbHOCTh AHOMHBIX M KATOAHBIX IPOLIECCOB. DIEKTPOIU3 C
pacTBOPUMBIM U HEPACTBOPUMBIM aHOJaMH. 3aKOHBI 3JieKTposin3a. [IlpumeHeHue snekTponusza B
XUMHYECKON TEXHOJIOTHH.

DneKTpoxXuMHUYecKas Koppo3usi MeramwioB. Kiaccudukanms u  MexaHH3M KOPPO3MOHHBIX
nporeccoB. CrocoObl 3allUThl METAJIOB OT KOPPO3MU: METANIMYEeCKUe M HEeMeTalJIMuyecKue
MOKPBITHUS, MPOTEKTOPHAs U KaTOAHAsl 3alllMTa, IPUMEHEHUE UHTUOUTOPOB.

5. Heoprannueckast xumusi. O030p CBONCTB 3JIeMEHTOB U X COeUHEHUI

CBoiicTBa S-3JIEMEHTOB.

OO0mue 3aKOHOMEPHOCTH M3MEHEHUs CTPYKTypbl aTOMOB S - DJIEMEHTOB U BIIMSHUE €€ Ha
¢usuko-xumuueckue cBoicTBa. lllenounpie metamnsl. HaxoxaeHnue B mpupoje, MONYYEHHE U
npuMeHeHre. OOIIHOCTh XMMHUYECKUX CBOICTB, B3aUMOJIEUCTBUE C JIEMEHTAPHBIMU OKHCIUTEIISMU.
OTHoOLIEHHNE K KUCIIOTaM, BOJE.

Metoapl nony4yeHust coapl. bepumnmii, marauil. llenounozemensHpie Metamuibl. OO0t 0630p
cBoicTB coenuHeHui. Ilonstue o sxectkocth BoAbl. CrocoObl ycTpaHEHHs COJEW KECTKOCTH M
METO/Ibl OIIPEIEIICHUS HKECTKOCTH.

CBolicTBa p-2JIEMEHTOB.

OnemeHTHl noArpynnsl 6opa. OOmas xapakTepucTuka (GU3NYECKUX M XHMH-YECKUX CBOWCTB.
bopoBonopoasl. bopubie kucinotel U ux cond. AmnoMuHUR. OTHOIIEHHWE K 3JIEMEHTapHbIM
OKHUCJIUTENSM,- K BOJE, IiesiouaM U Kuciotam. CoeTMHEHUS Tauiius U TaJuIusL.

VYrnepon. BanenTHele cocTostHMS artoma yriepona. KucioponHble coenMHEHHs yriiepoja.
VYronbHag kuciaora u ee coinu. CoenMHEHUs YyIiepoJa C Tallor€HaMH, a30ToM, cepou. [umman.
CHUHMIIBHAS KUCIIOTA.

Huanuaer u troumanuabl. Kpemuuii. OTHOIIEHWE K AJEMEHTApHBIM OKucauTensaMm. Oxkcun
kpemHus. KpemHueBble KUCIOTBI M UX coiu. KpaTkas XapakTepHCTHKa COEIWHEHUU 3JIEMEHTOB
noArpymmbl repMadusi. CTaHHATHI U CTAHHUTHI, TUTFOMOATHI B TUIIOMOUYHI. [Ipumenenue coeamHeHMI
repMaHusi, 0JI0Ba U CBUHIIA.

DneMeHTHI MoATrpymmbl a3oTa. O0mas xapaktepuctuka. A30T. CoequHeHus a30Ta ¢ BOJOPOIOM:
aMMUaK, THApPa3uH, TUAPOKcHS amMuH. OKcuabl a3oTa. A30THBIE KUCJIOTBI U UX COJIM, CBOMCTBA U
npumenenune. Pochop. Puszndeckue m xumudeckue cBoiictBa. Okcuabl dochopa. CoeauHeHUs ¢



BojlopoioM u ranoreHamu. Kwucnotel Qocdopa: opro- u meradochopnas, nupodochopHasd,
dbochopuctas u pochopHoBaTUCTasL. Y CIOBUS OCaKICHUS PochaTOB U3 BOAHBIX PACTBOPOB.

MBpbIbsK, cypbMa, BUCMyYT. O0I1as XapakTeprCcTUKa CBOWUCTB.

Cepa. ®usnueckue U xumudeckue corcta. CepoBogopoa u cyibdarbl. Cynbpuasl. Y caoBus
oOpa3oBaHusl M pacTBOpeHus: cyabpumoB. Oxcunabl cepbl. CepHble KHCIOTHI: CEpHHCTasi, CepHas,
oJieyM, MHUPOCEpHasi, MepoKcocepHas, ThuocepHas. [lonutuoHoBbIe KUCIOTH. CBOWCTBA COJNEH ITHUX
KHUCJIOT M UX IPUMEHEHHE.

lanmorensr. OOmias xapakTepucTHKa U o0NacTu NpuMeHeHus. BomopoaHble coelrHEHUS.
Kucnoponoconepamue KuaciaoTel XJopa, OpomMa u uojga. OrTHocuTenbHas cujiaa KHUCIOT.
OKHCINTENbHO-BOCCTAHOBUTEIbHBIE XapaKTEPUCTUKHU UX COJICH.

CaoiicTBa d -371€eMEHTOB.

OOmiasi xapakTepuUCTUKa CBOMCTB 3JIEMEHTOB MOArpyHNbl Xpoma. HaxokneHue B mpupoje,
MOJTyYeHHE W TMpPHUMEHEHHE. XUMHUYECKHE CBOWCTBA: OTHOUICHHWE K 3JEMEHTAPHBIM OKHCIUTEISM,
KHCIIOTaM, IIeJIouaM U BoJie. XMMHUECKHE CBOMCTBA COSAMHEHUM CO CTETIEHBIO0 OKUCIeHUs +2, +3, +6.
WX KUCIIOTHO-OCHOBHBIC XapaKTEPUCTHKH ¥ OKHCIUTEIHHO-BOCCTAHOBUTEIHHBIE CBOWCTBA. XPOMHUTHI,
XpoMaThl U TUXPOMATHI.

OOm1ast xapaKTepUCTHKA CBOMCTB MOJIHO/IeHa U BOJIb(pama.

[Moarpynna mapranna. HaxoxaeHnue B mpupo/ie, Moxy4eHue u IpuMeHEeHHe.

XUMHUECKHE CBOWCTBA: OTHOIIEHHE K KHCJIOTaM, IIeJioYaM, BOJAE M 3JIEMEHTapHBIM
OKHUCIUTEISIM. XUMHUYECKHE CBOMCTBA COSAMHEHHI MapraHiia co CTEeIIeHbI0 OKUCTeHHs +2, +4, +6, +7.
WX KHCIOTHO-OCHOBHBIE U OKHCIUTEIHHO-BOCCTAHOBUTEIIBHBIC XapaKTEPUCTHKH.

MapraHiioBoe KUCIOThI, UX COJH: CBOWCTBA U MPUMEHEHHE.

CemeiicTBO kene3a. BakHeiiime coeAMHEHHs, XapaKTEpUCTHKAa UX CBOWCTB, oO0jacTu
npuMmenenus. CryiaBbl Ha OCHOBE kelle3a. XMMUYECKUE CBOMCTBA COSAMHEHMIA Kee3a CO CTENEHBIO
okucnenus +2, +3, +6, xobanbra u HuKens - +2 u +3. Kommnekcuole coeaumnenus sxenesa (II) u
xenesa (II1). O6mumii 0630p KOMIUIEKCHBIX COeIMHEHUN d- 2IeMEHTOB.

Metoapl  ommMcaHUST XUMHYECKMX CBSi3e B KOMIUIGKCHBIX  COCIMHEHUsX. Teopus
KpUCTANINYeCcKoro mnoiisi. M3omepusi KOMIUIEKCHBIX coenuHeHud. [InmatuHoBble MeTayuibl. OOmias
XapakTepucTuka. Haxoxaenue B mpupoe, ModydeHue U IPUMEHEHNEe. XUMHYecKash aKTHBHOCTh TIPH
OOBIYHOM M BBICOKOM TemmepaTypax. OTHOIIEHHE K KHCIOTaM, IIeJiouaM, BOJE M 3JIEMEHTapHbIM
okucnurensiM. KommekcHele coenuHeHus. [loHsiTue o muc- M TpaHC-M30Mepax KomiiekcoB. O
TpaHcBiausaHuK YepHseBa-Uyraesa.

CsoiicTBa f- 21eMEHTOB.

Jlantanouasl. OOmias xapaktepuctuka. CremneHb okucieHus. HaxoxaeHue 5>JI€MEHTOB B
npupoje. Iloxydenue MeTauioB, UX CBOWCTBA, OTHOIIEHHWE K BOJAE M BOJHBIM pacTBopaM. OKCHIHI,
runpokcuabl, conu (III). Axtunomnnapsl. O0mas xapaktepuctuka. CTENeHn OKUCICHUS. Y paH, OKCUIBI,
Mpou3BOIHbIE ypaHuia. KommuiekcHble coefuHeHust f - 3J1eMeHTOoB.

Crnncok pekoMeHayeMoil JJuTepaTypbl

OcHoBHas1 JiuTEepaTypa

1. AxmetoB H.C. O0mas u Heoprannyeckas xumus. M.: Beicm. mik., 2009. - 743c.

2. I'muuaka H.A. O6mas xumus. M.: «aterpan-Ilpecey, 2009. - 727c.

3. I'apkymmmn WN.K., JIuco H.N., JlaBpentheBa O.B. u ap. Xumus s TEXHUYECKHX BY30B:
yuebHoe rmocobue B 2-X yacTsax. Yueb.mocodb. 3-e usa., nepepad. u nomn. Camapa: Camap. roc. TeXH. yH-
T, 2012.

4. VYraii S1.A. O6mas T Heopranudeckas xumus. M.: Beicirromik., 2004. 527 c.

5. TperbskoB FO.J1., Mapteinenko JI.U., I'puroppeB A.H., [luBagze A.FO. Heopranuueckue
xumus. T. 1, 2. M.: «Axagemusy, 2004. 240 c.

6. HekpacoB b.b. OcHoBbl 06mieit xumun. M.: «Jlanby, 2003. T. 1, 2.



JlomoJIHuTeIbHAS JIMTepaTypa

1. Kykymxkun FO.H. Xumus koopauHalMoHHbIX coequHenuil. M.: Beicur. mik., 2001. 455 c.
2. Kapnersun M.X., Jlpakun C.1. O6mas n Heoprannueckas xumusi. M.: Boici. mk., 1993. 558

3. Cnuupia B.U., Mapteinenko JI.M. Heopranudeckast xumus. M.: M3n-Bo Mock. yH-Ta. 1994.
u.1,2.

4. Jlparo A. ®usundeckue MeToasl B Xumuu. M.: Beicur. mik., 2001. T. 1 ,2.

5. I'mmnecniu P., Xapruran 1. Mogaens oTTalKUBaHUS 3JIEKTPOHHBIX Map BaJICHTHON 000JI0UKH U
cTpoeHue Mojekyi. M.: Mup. 1992. 296 c.

PA3JIEJ 2. OPTAHUYECKASA XUMUA

2.1. JnekTpoHHAs TeopHsi CTPOEHHS OPraHuYecKuXx coequHeHuii. Knaccudukamus
OPraHUYecKUX COeJUHEHU M peaKkuMid, IPUPoaa KOBAJIEHTHON CBSA3M

OCHOBBI 3JEKTPOHHOW TEOPUU CTPOEHUS OpraHuveckux coeauHeHui. [loHsTue aTomMHOU M
MoJIeKYJsIpHO# opOuTanu. KBanToBble uucina, npasuwio ['ynna, npuniun Ilaynu. [IpaBuio oxreros,
¢dbopmynbl JIbtonca. PezoHaHCHBIE CTPYKTYpPBI, IPABHIIA UX TOCTPOCHHUS.

Tunel xuMuueckux cBs3ed. VOHHas, KOBaJEHTHas, CEMUIIOJSIPHAs W BOJOPOJHAs CBS3U.
CBoiicTBa KOBAJIEHTHOI CcBsI3U. MexaHu3Mbl 00pa30BaHUs KOBAJICHTHON CBS3H: OOMEHHBINA U JJOHOPHO-
akuenTtopHeii. @opmyinsl JIbronca. MexMOIEKyIIIpHbIE B3aUMOJCHCTBHA: JTUAIIONb-AUIIOIBHOE, HOH-
JUTIOJIBHOE, JTUCIIEPCUOHHBIC. [ MOpHuaM3aIus aTroOMHBIX OpOHTAaNICH (Sp3-, spz-, Sp-ruOpuIN3aIINs).
[Ipumepsl. ATOMHO-MOJIEKYIISIPHBIE MOJEIIH.

B3auMHoe BiMsiHHE aTOMOB B MOJIEKYyJaX OPraHUYECKUX COeTUHEHUH. DPPEKTh MEKTPOHHBIX
CMEILeHU: UHIYKIMOHHBIN 3 dekt, me3omepHblil 3pdexT. [Tpumeps! u psiapl rpynn ¢ +1, -1, +M u —
M->ddekramu. Dddekr runepkoHprorauu (cBepxconpspkeHus). Dddekt monsa. Crepuueckuit
(mpocTpaHCTBEHHBIN) 3PPEKT.

Knaccuukanus ¥ HOMEHKIAaTypa OpPraHHMYeCKUX peakuuid (1Mo HampaBiIeHHI0, MEXaHU3MY,
MouiekyisipHocTH). Ilo HampaBnenuto. be3 M3MeHEHHUs yriiepoJHOTO CKelleTa: PeakIMM 3aMelleHus,
IIPUCOEAVHEHNS, OTILEIUIEHNs, NMEPErpyNIupoOBKY, OKHUCICHHUS M BoccTaHOBIeHUsA. C M3MEHEHUEM
YIJIEPOAHOIO CKEJIeTa: U30MepHU3alus, [IUKIN3alMs, PaCKpbITUE 1IMKIIA, U3MEHEHUE pa3Mepa LHUKIa U
JUIMHBL yraepoaHoi uenu. [loHsATHME MexaHM3Ma XHMHUYECKOM pEaKUUH, MEPEXOJHOE COCTOSHHUE,
SHEprusi aKTUBAllMM, UWHTEpMenuaT, JuMuTHpyromas craaus. Kiaccupukauus peakuuii 1o
MexaHu3My. ['oMonuTHyeckne U reTepoMTUYECKre peakiuuu (HyKJICO(pUIbHbIE U AIEKTPO(UIbHbIE
peakiuu M peareHTbl). [loHATHE O TNPOMEXKYTOUHBIX YacTUIAX: PpaAJAUKaIbl, KapOOKATHOHBI,
KapOOaHMOHBI, KaTHMOH- W AaHUOH-pAJMKaibl, KapOeHbl, HUTpeHbl. WX cTpoeHHe, YCTOWYHUBOCTD,
peakioHHas crnocoOHocTh. [ToHATHE O MEPUIMKIMYECKHX peakuusx. Peakuuu oJHO3IEKTPOHHOTO
nepeHoca.

Kucnorsr u ocHoBanust. CoIpspKEHHbIE KHUCIOTBI M CONPSKEHHBbIE OCHOBaHUA. Teopus
bpencrena. Koncrantel kucnotHoctu pK, u ocHoBHOCTH pKp. KHCIOTHO-OCHOBHBIE paBHOBECHS Ha
IpUMeEpe CIUPTOB, KapOOHOBBIX KHUCIOT M aMuHOB. OTHocutenbHast cuna OH-, NH-, SH- u CH-
kuciaot. Teopus JIbtonca. ApOTOHHBIE KACIOTHI. THUIIBI OCHOBAHUI B OpraHMYECKONM XUMHH. BiusHue
3aMeCTUTENEH B MOJIEKYJIE Ha KHCIOTHOCTh M OCHOBHOCTb OPraHMYECKHX coequHeHui. I[IpunHumn
KMKO (npunuun [Tupcona).

CriocoObl  M300pakeHUs] MPOCTPAHCTBEHHOTO CTPOCHHMS MOJIEKYJ: KJIWHOBHJIHBIE MPOEKIINH,
"necommibHbIe KO37bI", mpoeknuu Hpromena. Kondopmamuu, koHdopmeps, Oapbep BpallleHHUS.
3acioHeHHas U 3aTOpMOKeHHass KoHdpopmauuu. KoHourypaius u ee oTiauuue OT KOH(POpPMALHUU.
Kondopmanuu 3tana, 6yrana. DHepreTuyeckas [uarpaMMa KOH(QOPMAIIMOHHOTO COCTOSIHUS MOJIEKYJT
sTaHa u OyTaHa. AcuMMeTpuYecKuil atom yriepoja. Ilonsatue xupanpHocTd. OnTHYECKast U30Mepus,
OmNTHYECKass aKTUBHOCTh. DHaHTHOMephl. Pamematel. R,S-Homenknarypa Kana-Unronsna-Ilpenora.
ITopsinoK CTapIIMHCTBA 3aMECTUTENIEH Y XUPAIBHOIO LIEHTpA.



AOcomoTHass W OTHOcUTeNbHas KoHdurypauuu. IIpoexnumonusie ¢opmynsl Pumepa. D,L-
Howmenknarypa. CoenuHeHusi ¢ AByMsI XUpajibHbIMU LieHTpamu. [loctpoenue mnpoekuuii duiepa.
Huactepeomepsl. Me3odopmbl. Dnumepbl. CriocoObl pa3fenieHuss paneMaToB. Jpumpo- U mpeo-
HoMmeHknarypa. [IpeacraBnenue 00 ONTHYECKOW HM30MEPUU COCIMHEHUH, HE COJEpKallux
aCUMMETPUYECKOTO0 aToMa yrjiepoja (COEIMHEHUs C ILEHTPOBOM, AaKCHAJIbHONM WU IUIAaHApPHON
XUPaJbHOCTBIO, CIHPATbHOCTE). ['eomeTpruyeckass u3oMepus COCTUHEHUI ¢ BOWHOM CBA3BIO. [fuc-,
mpanc-, Z, E- v cun-, anmu-HOMEHKIIATypHI.

2.2. HacplleHHbIE WIH NpeaebHble YIIeBoA0PoaAbl (MapaduHbl, aJIKaHbI).

'omosnoruueckuil paa, u3oMepust 1 HOMEHKIaTypa. [IpoMbIIIeHHbIe CIIOCOOBI MOMYyYSHHS: U3
MIPUPOJHBIX HCTOYHUKOB, KPEKHUHI, cuHTe3 Pumepa-Tpomma. Meroasl CUHTE3a: THAPUPOBAHUE
HENPENEIbHBIX YIJIE€BOJOPOJOB, BOCCTAHOBJIEHHE TaJOrC€HIPOU3BOJHBIX, NPOTOJIU3 PEAKTUBOB
I'punpspa, peaknus  Bropma — (Mexanu3Mm), aHoaHbIi  cuHTe3  Konpbe — (MexaHuW3M),
NeKapOOKCHITMPOBAHUE KApOOHOBEIX KHCIOT. DU3NYECKUE CBOWCTBA AJIKAHOB.

Xapakrepuctuka cBsizeit C-C u C-H B ankanax. XuMuueckue cBOMCTBa. Peakuuu 3amenieHus:
raJIOTCeHUPOBAHNE, HUTPOBAHUE, CYIb(POXIOPHUPOBAHUE U CYTb(POOKHUCICHHE. PauKabHbI MEXaHU3M
peakuuii. [lonstue o nenHsix peakuusx. CeleKTUBHOCTh paUKaJbHbIX peakiuil. [lonHoe u HenonHoe
OKHCJICHUE aJIKaHOB. Pacmaj mepBUYHBIX, BTOPUYHBIX U TPETUUYHBIX ruaponepekuceit. [luponus u
KPEeKHHTI alKaHOB (MexaHu3M). [leruapupoBaHue, AETUAPOLUKIN3ALUS U U30MEpU3AIHs alKaHOB.
[TonsTHE O peaKkIUIX IEKTPOPHILHOTO 3aMEIIECHUS B PSIIY AIKAHOB.

2.3. DTHjIeHOBbIE YIJIeBOOPO/bI (AJKEeHbI, 0J1e()HHbI)

l'omonornueckuit  psia. M3omepuss u  Homenkiatypa. CrnocoObl moigydeHusi 0JiIe(pUHOB:
NEeTUAPUPOBAaHME, TMHMPOJIM3 M  KPEKUHI  aJKaHOB, JErujapaTanys CIOUpPTOB  (MEXaHU3M),
JeTUpOrajJoreHupoOBaHne alKuwiraioreHu10B (Mexanusm). [Ipasuno 3aiiueBa. [leramorenupoBanue
BUI[-IUTAJIOTEHNPON3BOAHBIX. Peakunn I'opmana, Burrura, Xeka, ceneKTUBHOE BOCCTaHOBJIECHHE
AJIKMHOB.

dusnueckue cBoiictBa onepuHos. [Ipuposa nBoitHOM cBA3M. XHUMHUYECKHE CBONCTBA AJIKEHOB.
Peakuuu npucoeaunenusa. I'mapupoBanue ankeHoB. I[lpaBwiio JlebGeneBa. OnexTpoduiabHOE
npucoenuHenne (Adg). IlpaBuno MapkoBHuKOBa. Peakiuu ¢ rajoreHaMu (MeXaHU3M, CTEPEOXUMMUS),
rajJloreHoBOJIOpoiaMu  (0M- M TPUMOJEKYISApHBIA MexaHusM). ['mapaTtanust ajJkeHOB (MEXaHU3M).
[IpoMbllIIEHHBIE  METOX  CHHTE3a 3TaHona. [IpucoenuHeHHe  XJOPHOBATHCTOM  KUCIOTHI,
HUTpo3uiIxjopuaa. ['uapobopupoBaHre ajlKeHOB.

PanukanbHble peaknuu: NPUCOEIWHEHHE TaJoreHoB, OpPOMHUCTOro BoAOpoAa Mo Xapaily
(Mexanu3mbl). 'mapodopmusnmpoBanue oieguHoB. Metare3uc ankeHoB. Peakuuu mnpucoeanHEHUs
kapOeHoB. OKHCIIEHHE aKeHOB JI0 OKCUPAHOB M JI0 JAHOJ0B 1o Baraepy. Bakep-nporecc. O30H0mM3
ankeHoB. lcuepnbiBaroliee OKHCIEHUE aJKEHOB. AJUIMIBHOE TalOTEHUPOBAHWE M OKHUCIICHHUE.
AnnunpHbld  pagukan.  OKUCIUTENbHBIM ~ aMMOHOJIM3  alIKEHOB. M3oMepu3anus  aJKeHOB.
[Tonmumepuszanus. IloHATtus nomumep, OJUrOMEp, MOHOMEpP, JJIEMEHTAPHOE 3BEHO, CTENEHb
nonuMepusanuu. Tenomepuszanuss W conoiaumepusanus. PanukanbHas, KaTHUOHHas, aHUOHHAS U
KOOpAMHAIIMOHHAs! (MEXaHU3MbI) MOIMMEpU3aLus aakeHoB. CTepeoperysipHbIe OJIUMEPHI.

2.4. AueTuj1eHOBBIE YI1€BOA0POAbI (ATKHHBI)

I'omonoruueckuii psia, HOMeHknarypa, usomepus. IIpupona tporiHou cBsa3u. IIpoMsbliuieHHbIE
CroCcOOBI TIOJIYYCHHS alleTUJIeHa: U3 KapOuaa KaJbIHsl, TUPOTU30M U HETIOJHBIM OKHCIICHUEM METaHa,
W3 OKcuja yriaepojna. MeToapl CHHTE3a QlKUHOB: W3 TaJOT€HIPOU3BOJAHBIX, AJKUIMPOBAHUEM
anerwieHa. Ousnueckue cBoiicTBa ankuHOB. C-H KHCIOTHOCTh aJIKWHOB. CpaBHEHHE PEaKIIMOHHOMN
CIIOCOOHOCTH aJIKMHOB U aJIKCHOB.

XHUMUYECKUE CBOMCTBA aJKMHOB. BOCCTaHOBIIEHHE AJIKWHOB J0 IIMC- U TPAHC-AJIKEHOB. Peakius
ANMEKTPOPUIBHOTO TPUCOCTUHEHUSI TAJIOTCHOB M TalioreHBofopooB. Peakuus Kydeposa. Peakuuun



HYKJICO(UIBHOTO MPUCOCIMHEHUS CIHHUPTOB (MEXaHH3M pEaKUH), CHHUIBHOM M YKCYCHOM KHCIIOT.
OO6pazoBaHue aleTUICHUI0B, peakTuBbl Monuya, X NpuMEeHeHHe B OpraHu4eckoM cuHTese. Peakius
TEPMHUHAJIBHBIX AJIKUHOB C KETOHAMHU, ajibJierniaMu (peakiuss @aBopcKkoro) U runoxJOpUuTOM HaTpus.
W3omepuzamus  ankuHoB.  KapOonunupoBanue — ankuHoB.  OkuciauTenbHas — AUMEpHU3aLUs
TEPMHUHAJIBHBIX AJIKUHOB B IPUCYTCTBUU cojieil Menu. OKHUCIEeHUE aIKUHOB. TUIIBI OJIMTOMEPU3ALINU U
IOJIMMEPU3ALIUY AllETUIIEHA U €r0 TOMOJIOTOB.

2.5. YrjeBogopo/ibl ¢ IByMsl dTHJIEHOBBIMH CBSI3SIMH (2JIKaIMEHbI)

I'oMonoruueckuii psia, HOMEHKIATypa, uzomepus. Kinaccudukaiys IUEeHOBBIX YIIIEBOJOPOJIOB.
JlueHpl C KyMyJIHpPOBaHHBIMU JBOWHBIMU CBs3sMu. AuieH. CTpoeHue KymyneHOB. CrocoObl
nony4yeHus. XHWMHUYECKUE CBOMCTBAa. Peakuus mnpucoeauHEHUss K ajlJIeHaM: TaJOreHUpOBaHUE,
TUAPOTAIOTeHUPOBAHME, THApaTauus, JauMmepusanus, uzomepusanus. CrnocoObl  MOJy4YeHUS
COMPSKEHHBIX JAUEeHOB. CrocoObl MOJy4YeHHs] AMBUHHIA (AETUAPUPOBAHUE OyTaH-OyTUICHOBOU
¢bpakuu, o JlebeneBy, kKoHIeHCANUS HE(TSIHBIX T'a30B) M M30IMpPEeHA (M3 alleTOHA W aleTHIICHA I10
daBopckomy, U3 n300yTuieHa u popmanbaeruaa mno [puncy).

Oco0eHHOCTH CTPOCHHS CONPSIKEHHBIX JUCHOB (7T,T-CONPSDKEHUE, PE30HAHCHBIE CTPYKTYPBI, S-
yuc- u S-mpawnc-koHopmanun). XumMmuueckue cBoicTsa 1,3-auenoB. Katanutuueckoe rufjpupoBaHue
U BOCCTAaHOBJICHUE XMMHUYECKMMH BOCCTAHOBUTEISIMH. [ aJIOTEHUPOBAHME W THUIPOTAIOTEHUPOBAHUE
1,3-nuenoB. AsumnbHbI KaTHOH. Peakmuu 1,2- u 1,4-mpucoequHeHus, MEXaHW3M, HaIpaBJICHHE
peakuuu B YCIOBUSIX TEPMOAMHAMHYECKOIO MW KHUHETHYECKOro KOHTpoJsA. [Ipucoennmnenue
runorajgoreHuToB. OkucineHue u o030Hoin3. Peakums Jlunbca-Anbnepa. Jlumepusanus JHEHOB.
[Tonumepwusanys u conoauMepusanus 1MeHoB. HaTypanbHbINM U CHHTETUYECKUI KayYyKH.

2.6. AIHIUKINYECKHE COeNHEHUS (HHKJIOﬁJIKaHI)I, III/[K.]'loaJ'IKeHbI)

Knaccudukanus anunuknnueckux yriaeBogopoaoB. Homenknarypa. Mzomepusi. CrocoObl
MOJYYEHUs]  UUKIOAJIKAHOB: U3  NPUPOJHBIX  HCTOYHHMKOB, THUJIPUPOBAHMEM  apPEHOB U
I[GFI/I)IPOHHKJ'IH?;&HHCﬁ AJIKAHOB., M3 AOUTaJOICHIIPOM3BOJHLIX, W3 coJiei JII/IKap6OHOBI:IX KHCJIIOT,
peakuusamu [2+1]-, [2+2]- u [4+2]-tmknonpucoeanHeHns, KOHAeHcamedl J{ukMaHa, aluIonHOBOM
KOHJICHCAIIUEH.

DHeprusi HanpspKEHUs LUKIOATKAHOB M €€ KOJIMYECTBEHHAs OLIEHKAa Ha OCHOBE TEIUIOT
O6p330BaHI/I$I " TCIUIOT CropaHusA HUKIOAJIKAaHOB U COOTBETCTBYIOIIUX AJIKAHOB. Tuner HAIps>KCHUSA B
nukinoankanax. CTpoeHHMe  [HMKJIONpONaHa, IUKIO0yTaHa, [UKIOMEHTaHa, [UKIOTeKCaHa.
Kondopmannonnsiii aHanu3 quKiIorekcaHa. AKCHalbHbIE U SKBATOpUAJIbHBIE CBS3U B KOH(opmauuu
«Kpecio» nukiorekcana. IHBepcus nukia.

XUMHUYECKHE ~ CBOWCTBA  HUKIOAIKAaHOB.  OCOOEHHOCTH  peakIii  TUAPUPOBAHMUS,
TaJIOTCHUPOBAHUA U THUAPOTATIOTCHUPOBAHU. FHI{paTaI_[I/ISI IMUKIIOIPOITaHOB. PeaKan pacliupCeHud U
cykeHusl UKIIOB. JlezamuuupoBanue no JlembsiHoBY. IlpencTaBiaeHuss 0 MpUPOIHBIX LHUKIMYECKUX
CHUCTEMax TEPIICHOB, CTEPOUJIOB, TTpOCTariIaHANHOB. KapkacHble coeTuHEHNUS.

2.7. ApoMaTHyecKne CoeNHEeHUsI

Knaccudukanus apeno. ApomatnunocTb. CTpoenue Oenszona. PasButue npencraBieHuil o
crpoenuu Oenzona. Popmyna Kekyne. IIpaBuno Xriokkens. ApoMaTHYeCKHE KAaTHOHBI M AHUOHBI.
KonnencupoBanHble apoMaTHUECKHUE YIiIeBOAOPOAbI, HapTamuH, a3yjeH U T.1.). | eTeporuKiIniecKue
apomMaTHyeckue coequHeHus. Kpurepunm  apoMaTMYHOCTH:  DHEPreTUUYECKUN, MAarHUTHBIN,
CTPYKTYPHBIM.

OpHosimepHble  apomaTHuYecKue  yraeBopopoisl.  ['omosornueckuit  psa.  M3omepus.
Homenkiatrypa. CriocoObl MomydeHus: apeHOB: U3 KaMEHHOYTOJIBHOM CMOJIBI, HepTH. ApoMaru3arus
He(TH, JETUAPOLUKIN3ANM alKkaHOB. JlabopaTopHble METONIbI CHHTe3a: peakius Biopua-®durrura,
ankuiaupoBaHue apeHoB 1o dpunemo-KpadTcy, BOCCTaHOBIEHHE XHUPHOAPOMATHUECKUX KETOHOB,
[IPOTOJIN3 apUIMArHUUIaJOreHUI0B, U3 UKIJIOATIKAHOB U alKUHOB. Du3ndecKkue CBONCTBA apEHOB.



XuUMHUYECKHUE  CBOWMCTBA apeHoB. Peakuuu  anekTpoduibHOro  3amernenus.  OOmue
MPEACTABJICHUS O MEXAaHU3ME PEaKIUi, IOHATHE O T- U G-KOMIUIEKCaX. JHEepreTuuecKas auarpamma.
Bnustaue nmpupo/Ipl 3aMeCTUTENS Ha OPUEHTALIUIO U CKOPOCTh PEAKLUH 3JIEKTPO(UIBHOTO 3aMEICHHS.
DNEKTPOHOIOHOPHBIE U 3AJEKTPOHOAKIENTOPHBIE 3aMecTUTenu. DakTopbl MapUUalbHBIX CKOPOCTEH.
CornacoBaHHass W HECOIJIaCOBAaHHAs OPHEHTALMS 3aMECTUTENEH B apOMaTHYECKOM  KOJIbLIE.
lanorenupoBanne. MexaHu3M peakuuu ragoreHupoBanus apeHoB. CynbpupoBanue. MexaHuszm
peakmuu. OOpaTUMOCTh peakiuu cyibhupoBanus. HurpoBanue. MexaHu3M peakiMyd HUTPOBAHMUS.
[Tonydenue nonuauTpocoeauHenuii. [lonsitue 00 unco-3amenieHuu.

AnxunupoBanue apeHoB no ®punento-Kpadrey. Mexanusm peakuuu. [1o6o4HbIE MpoLIeCcCHI:
M30Mepu3anusl  AJIKWIUPYIOIIEr0 areHTa M KOHEYHBIX MPOAYKTOB. AUMIMPOBAHHE APEHOB IO
Opunento Kpadrcy. Mexanusm peakuun. @opmusnuposanue no 'arrepmany-Koxy, ['yoeny-I'emry n
Ipyrue pOJCTBEHHbIE peakiuuu. Peaknuum HYKICOQWIBHOTO U pPaJUuKaIbHOTO 3aMelleHus B
OeHzonmbHOM Kousblle. Karanmutudeckoe THIpPUPOBAaHUE, BOCCTAaHOBJICHHWE apeHoOB 1o bépuy,
dotoxnopupoBanre OeHzona. Peakiuu 3ameieHuss BoAOpoJa B OOKOBOW IeMM alKHIOSH30JI0B Ha
rajore, HuTporpynmy. Oxucnenue OeH3ona. OKHUCICHHE AIKUIOEH30JI0B 10 KapOOHOBBIX KHCIOT.
OKHCIUTENBHBI aMMOHOJIU3 TOIYO0JIA.

[TomuuukIMyeckue apoMaTUYECKHUE YTIIEBOJOPOJAbI C HM3OJUPOBAHHBIMH siapamu. Judennn,
CHOCOOBI MONy4YeHHUs, CTpOeHHE. ATpornouzomepust B pany audenuna. Peakuuu »neKTpopuIIbLHOTO
3aMEIIEHUs, OpUEHTAallMs B OTUX peakUUsX U BIUSHUE Ha Hee 3amectutened. Jludenwn- u
TpudeHWIMeTaH, WX MOoJlyueHue U cBoiicTBa. KucnorHeie cBoiicTBa TpudeHunmerana, (GakTopsl,
OTIPEICIISAIONINE CTAOMIBHOCT TPU(EHUIMETUIILHOTO KaTHOHA, aHnoHa 1 panukana. Ctwisoen. JJT.

ApoMaTudeckue yriieBoJOpOJibl ¢ KOHJIEHCUpOBaHHbIMU siipamu. Hadranun. Homenknatypa u
M30MEpHsl MPOU3BOAHBIX HaTalMHA, €r0 DJIEKTPOHHOE CTPOCHHE M apOMAaTHYHOCTh. XHUMHUYECKHE
cBOMicTBa Ha(TamMHa: BOCCTAHOBIIEHHE, OKHCIeHUEe. Peakiuu 5>1eKTpopUILHOTO 3aMElIeHuUs.
Kunernueckuit 1 TepMOIMHAMUYECKHI KOHTPOJIb B peaKklMK CyJIb(UpoBaHUs Ha IpUMepe HapTalINHa.
AHTpaleH 1 (peHaHTpPEeH: MOoTy4YeHUe, XMMUYECKHE CBOUCTBA.

2.8. IIpousBoaHbIE YIJIEBOIOPOI0B

2.8.1. 'ajioreHNIPOM3BOIHbIE YIJ1€BO0POI0B

Knaccudukanus ranorennpounsBoaHbix. ['anorenankansl. M3omepus. Homenkinatypa. CriocoObt
MIOJIyYEHUS U3 CIIUPTOB, AJKAHOB, AJIKEHOB; 3aMELICHUEM aTOMa OJHOT0 rajJoreHa aToMOM JpYroro.
[Tony4yenue noauragoreHaJIkaHoOB. XapaKTepUCTUKA CBA3ed yriiepoa-rajaoreH. dusnyeckue CBONCTBA.
Xumuueckue cBoricTBa. Baumoneiicteue ¢ metayuiamu. Boccranosienne. Peakiiuu HykiaeopuisHOTO
3aMeIIeHUs B AIKUITIOreHUAaxX (TMoJydeHHe COUPTOB, THOJIOB, IPOCTHIX 3(UPOB, HUTPOCOETUHEHUH,
aMHHOB, HUTPUJIOB, CJIOKHBIX 3PHUPOB U JIp.).

Mexanusmbl Sy1, SN2 peakiuii HyKJI€O(QUIBHOTO 3aMELICeHHUsS C YY4acTHEM TIaJOreHaJIKaHOB.
DOHepreTudeckuil npoduins peakiuid. Peakmum Sny2 Ttuna. Kuneruka, crepeoxumus. [lonsarue o
HykineopunabHocTH. Peakumm Syl tuna. Kuneruka, crepeoxumus. Peakuuu »IMMUHHpPOBaHUS.
Hanpasnenue snumunupoBanus. [Ipasuino 3aiineBa. Biusiaue pa3zinnusbix (akTopoB Ha KOHKYPEHIUIO
nponeccoB E2 u SN2, E1 u Sy1. Peakiuu 1,1-3numunupoBanus. ['enepupoBanue kapOoeHOB.

l"anorennpoun3BoHbIE HENpEAETbHBIX YIJIEBOAOPOJIOB (TajloreHalKeHbl). BUHMITaNIOreHU b
VHepTHOCTh BHHWITAJIOTEHUIOB B PEAKIMAX HYKJICO(PUIBLHOIO 3aMelleHHs. AJITHITaIOreHUIbI.
AmnmunpHeld  kKapOokaTHOH. IloBbIIEHHas  peakUMOHHAas  CIMOCOOHOCTh  AJUTMJITAIOT€HUJIOB.
Apunranorenuapl. OOmIMe NpeAcTaBICHUsS O MeXaHW3Me HYKJIeO(pHUIBbHOro 3amelleHus. Peakuuu
KpOCC-COUYETaHHs. Peaxnus VYnpMmaHa. KupHoapomarnueckue raJOr€HIIPOU3BOIHBIE.
Bbenzunranorenuabl, 0COOEHHOCTH XUMHUYECKOTO MTOBEICHHS.



2.8.2. OnHO- 1 MHOTOATOMHBbIE CHUPTHI U (peHoJIbl. [IpocThie IPpupsbl.
TuocnupTobl 1 THOIPUPBI

[IpenensHble ogHOAaTOMHBIE cIUPTHL. ['oMonoruueckuii psn cnuptoB. Homenkiarypa. CriocoObt
MOJyYCHHUS: TUAPOJU3 TaIOTEHATKaHOB W 3(QUPOB, THApATAlMs W THAPOOOPHPOBAHUE AITKCHOB,
BOCCTAHOBJICHHE KApOOHMJIBHBIX COCAMHEHMH W  CIOXHBIX 3¢GupoB, peakuuu [punbspa,
JIe3aMUHUPOBAaHUE TEPBUYHBIX aMUHOB. PH3MUecKue cBoWcTBa cnupToB. CrimpThl, Kak cinadsie OH-
KUCHoThl. Peakiu ankoronstoB. CriupThl, Kak ocHOBaHus JIbtouca.

Peakiun HyKiI€0(pWIBHOTO 3aMeUICHUs THAPOKCUIBHON TPYMIBI: B3aUMOJCHCTBHE CIUPTOB C
raJIOTeHBOAOPOIaMH, TajoreHuaamMu ¢Gocdopa, XJOPUCTHIM THOHWIOM. Mexanu3smbl Snl, Sn2.
OOpa3oBanue CIOXHBIX 3()UPOB MUHEPATBHBIX U KapOOHOBBIX KHCIOT. MEXMOJEKYJsIpHAs |
BHYTPUMOJIEKYJIsIpHas JeruapaTanus cnuptoB. OKHCIEHUE MEPBUYHBIX CIHPTOB 1O albJIETUIOB U
KapOOHOBBIX KHMCJIOT, BTOPUYHBIX CHUPTOB O KETOHOB. JlermapupoBanue cnuproB. HenachleHHbIE
CHUpTHl. BUHUIIOBBIN CIUPT U €ro MPOU3BOJHBIE. AJTHIOBBIN CUpT. MeToAbl CUHTE3a, XUMUYECKUE
ceoricTBa. IIpomaprunoBeiii cnupt. KupHoapoMarnueckue CcnupThl. beH3mnoBeli cnupT. Metozabl
CHHTE3a U XUMHYECKHE CBOMCTBA.

Mmuoroaromubsle cnupthl. Kiaccupukauus, wusomepusi, HomeHkinarypa. Ilonmydyenue wu3
SMOKCUCOCIMHEHHUM, OKUCICHHWEM aJKEHOB, THAPOIU30M BHUIMHAIBHBIX IUTaJOTE€HIPOU3BOAHBIX,
BOCCTAHOBUTEIBLHON JUMEpHU3aIeil KeTOHOB. XMMHUYECKHE CBOMCTBA: OOHapyXeHHE, 0O0pa3oBaHUE
MPOCTBIX U CIOXKHBIX 3¢GupoB. Peakiuu okucleHus, JeruapaTaldd U 3aMeleHUs] THAPOKCHIIBHBIX
rpymi. [TunakonuHoBas neperpynnupoBka. I unepun. Crioco0bl momydeHns. XMMHUUECKUE CBOWCTBA:
oOpa3oBaHHe CJIOXKHBIX 3(QHUpPOB, Nerujaparanus W okucieHue. [IpuMeHeHue TriauIepuHa U €ro
MIPOU3BOJHBIX. [IeHTaspuTpurt.

@®enonbl. Knaccuduxarms. CrocoObl MONMy4eHUS: U3 apHITAIOT€HUIOB, U3 CYIb(OKHUCIOT,
TUIPOJIU30M COJIeM apeHAMa30HHus, OKHUCIIeHHeM wu3onponwiden3ona. KuciaotHocTs (eHonos.
®enonsaT-annoH. CpaBHEHHE KUCIOTHOTO XapakTepa ()eHOJIOB U CIIHUPTOB, BIHUSHUE 3aMECTHTENCH B
OEH30JIbHOM KOJIbIIE Ha KUCIOTHOCTh (eHOoJIOB. Peakiuu mo ruipokCuiibHON rpynmne (oOpa3zoBaHue
MPOCTBIX U CIIOXKHBIX 3(pupoB). OcOOEHHOCTH peakiuu 3JIEKTPO(PUIBLHOTO 3aMelleHHst B (GeHose u
dbenonsaT-annone. Kapookcunuposanne mno Konwsoe-llImuary. I'napupoBanne u okucierue (GpeHosoB.
®denondopmanbaeruanbie cMoinbl. JIByxaTomuble (QeHombl. [lupokaTexuH, pe3opiuH, THAPOXHUHOH.
Tpexaromusbie penonsl. daropormonu. [Tuporanion. OKCUTHIPOXUHOH.

[Ipocteie »dupsl.-HoMmenknatypa, uzomepus. MeTonbl MONy4YeHHs: peakius BumabsMcoHa,
AIIKOKCUMEPKYPHPOBAHHUE aJIKEHOB, MEXKMOJIEKYJIsIpHas Aeruaparanus cnuproB. CBOMCTBA MPOCTHIX
3¢upoB: 00pa3oBaHHE OKCOHUEBBIX COJIEH, paciieruieHne kuciotamu. Kpayn-agupsl. Opranndeckue
okucu. Oxcupanbl. CrocoObl mosydeHus. PackpbITHe OKCHpaHOBOrO IMKJIa MOJ JAeHCTBUEM
NMEeKTPODUIbHBIX M HyKIeopHIbHBIX areHToB. [wuuapomepokcuabl. CrnocoObl TMONyYeHUS U
npuMeHenne. OpraHu4ecKkue MnepeKucH.

Tuocnuptel (MepkanTanbl). Homenknatypa. CmocoObl TMONydeHHs M3 TaJIOr€HATKaHOB, W3
CIUPTOB, CYNMbGOKUCIOT. XuMHYEeCKHe cBoWcTBa. KucmorHocts. OOpa3oBaHuE MEPKAINTHIOB.
Boccranosnenue. Oxucinenue 10 CyabGuaoB, AuCyab(uaAoB u cynbdokucior. Ilomydenue
to3¢upoB. Tuodrdupsr (cynsbuns). Homenkmarypa. CrocoOsr monydenusi. Mnpur. Xumudeckue
CBOWCTBA: BOCCTAHOBJIEHUE, PEaKIMsl C TajJoreHaMu, o0pa3oBaHKe CyIb(OHUEBBIX COJIEH, OKUCIEHUE
1o cynbhokcnuoB U cynbdonoB. Jumermicynbhokeun. Cynbdonan.

2.8.3. Aubaeruabl 4 KeTOHbI

Anpaeruipl U KETOHBI XUpHOTO psga. Mzomepus. Homenknatypa. CrmocoObl TOTy4YeHHS:
OKHUCJIEHHWE M JETUIPUPOBAHHME CHUPTOB, TUAPOJIN3 TUTATOTEHIPOU3BOIHBIX, U3 COJIEH KapOOHOBBIX
KHUCJIOT, OKHCJICHUE QJIKEHOB, W3 AJKUHOB, U3 METAJUIOPraHUYECKUX COCAMHEHUMN, OKHUCIUTEIbHBIM
paciieruieHueM Thukojed, peakius Pozemynnma. IlpombinuieHHOe moiydeHne QopMaabiaeruia,
areranpaeruga (Bakep-mpomecc), BBICIIMX —anbAeTHAOB (THApOGOpMHUIUPOBAHKE), alleTOHA U
LUKJIOT€KCaHOHA.



Crpoenune kapOOHUIBHOU Tpynmbl. LIeHTPHI pEakIMOHHON CTOCOOHOCTHU AJIbJICTHIOB U KETOHOB.
Bnusinue ctpoeHus paaukana Ha KapOOHWIBHYIO aKTHMBHOCTh. OKHCJIEHHME albIeTHIOB M KETOHOB,
peakuust baitepa-Buiurepa. BoccTaHOBIIEHHE: KaTaJUTUYECKOE TUIPUPOBAHHUE, BOCCTAHOBIICHUE
KOMIUIEKCHBIMU ~THJIpHIaMu MeTajuioB. JlucmnponopuuonupoBanue (peakuuu Kanaunmapo u
TurmieHko).

OOmue mnpeacTaBieHUS O MeXaHU3ME HYKJICO(DUIBHOTO MPHUCOEAMHEHUS MO KapOOHHIIBHOM
rpynne. KucnoTHeli 1 OCHOBHOM KaTanu3. Peakiuu npucOeAMHEHHsS KUCIOPOA- (BOJA, CHUPTHI,
KapOOHOBBIX KHCIJIOT), cepy- (MepKamnTaHbl, OMCYIb(DHUT HATPHUS), TATOTECHCOAECPKAIINX HYKICO(DUIIOB
(ranorernnbl  popdopa). Peakumu anpaeruioB U KETOHOB C aMMHAKOM. BOCCTaHOBUTEIBHOE
aMUHHpOBaHue. Peakuuu npucoe1MHeHs — OTILEIJICHUsI aMUHOB, THAPOKCUIIAMHMHA, THIPa3UHA U €ro
npou3BoAHbIX. [IprcoeMHEHNE CHHUIIBHON KUCIIOTHI M PEAKTUBOB [ puHbspa.

Enonuzanus anpaernioB U KeToHOB. Kero-eHosibHas Tayromepus. AJbIOJbHO-KPOTOHOBAS
KOH/JICHCALIMSI alIbJIETH/I0B U KETOHOB B KHCIIOTHOM M IIEJIOYHOM cpene, MexaHu3M. OKUCh ME3UTHIIA,
¢dopon. [Ipumeps! cmemanHoii konaeHcanuu. Konnencanuu ¢popmanbaeruia no byriepoBy u anerona
JI0 ME3UTWIeHAa. YpoTponuH. Tpumepusamuss ¥ MOJMMEpPHU3aLMs AIbAECTUIOB. [ ajoreHupoBaHue
aJIbJIETUJIOB ¥ KETOHOB: XJIOpAIb-THAPAT, raioOpMHas peaKifusl.

HenpenenbHpie anmpaerunbl M KETOHbL. MeTOAbl MOJTYyYECHHS: KOHJACHCAUWH, JEruipaTalus
JIMLEPUHA, TUAPATalUs BUHUIALETUICHA, OKUCIEHUE aIKEHOB U aJUIMJIOBBIX cUpPTOB. ConpsikeHue
cemeit C=C u C=0. Xumwnueckue cBouctBa. Peakmum 1,2- u 1,4-nipucoenuHeHuss BOJOPOJA,
rajloreHoBoI0OpoioB. XuHOHBL. [lomydyeHue o- u m-OeH30XxMHOHOB. CBOICTBa: XJOPHUPOBAHUE,
xjopanui. [IpucoenuHenne XJIOPUCTOTO BOJAOpOAa, peakuus ¢ aueHamu. CoIocTaBiIECHUE CBOWMCTB
XUHOHOB M HEMpPENENbHBIX KETOHOB. BoccraHoBieHne XWHOHOB. JlHanmpaeruabl U JIUKETOHBI.
['muokcanb, monydenne u  ocoOble peaknuu. Juanerun. CuHTE3 U3  METWISTHUIKETOHA.
JIuMeTUArIMoKCuM. ALIETUIIALETOH. AIIETOHWIALETOH.

ApomaTtudeckue aimbAeruabl U KeToHbl. CrmocoObl TMOJMy4YeHHUs: OKHUCICHHE YIIIEBOJOPOJIOB,
CIOUPTOB, M OCH3WIXJIOpHUIA, TUIPOIU3 JUTATOTCHIPOU3BOAHBIX, W3 ApPUIMATHUNTAIOTEHUIOB,
peakuuu  Pozemynna, Tarrepmana-Koxa, ®punens-Kpadrca. BrnusHue 3amectureneir B
apoMaTHYeCKOM KOJIbIIE Ha PEaKIMOHHYIO CIOCOOHOCTh KapOOHWIBHOHN rpyrmimbl. OcoOble CBOMCTBA
apoMaTHYecKux anpjaeruyioB. ['anorenuposanue. OOpazoBanue ocHoBaHui lludda. Konaencanus
Knsiizena. Peakuus Kannunmapo. Peakius Ilepkuna. benzonnoBas konaeHcamnus. OcoOble cBONCTBA
apoMaTtuuecknx KeToHoOB. OxucieHue. BoccraHoBuTenbHas AUMEpHU3aLUs, PEAKIMH KOHIACHCAIMH.
Cun-, anmu-uzomepus okcuMoB. [leperpynnupoBka bekmana. Kanponakram.

2.8.4. Kap0oHoBBIe KMCJIOTHI

[IpenensHble OJHOOCHOBHBIE KapOOHOBBIE KHUCIOTHL. [ omosormdyeckuid psna. M3omepus.
Homenknarypa. CrocoObl MOTydeHUsI: OKHCICHUE TEPBUYHBIX CIIMPTOB W aNbACTHIOB, THAPOJIH3
HUTPWIIOB M CIOXKHBIX 3(PUPOB; CHHTE3 Ha OCHOBE METAJUIOOPTaHMUYECKUX COCJUHEHUH; OKUCIIEHUE
BBICIINX TlapaduHOB, OKcocuHTe3. I[lomydeHue MypaBbMHOW © yKCycHOW KucioT. CTpoeHue
KapOokcwibHOW rpynmbl. Pusznyeckue cBoiicTBa. Accommanus u - gucconanusa. KoHcranTa
kucnoTHocTH. CTpoeHne kapObokcuaaT-annoHa. BinsHue 3amMecTuTeneil Ha KOHCTaHTY KUCJIOTHOCTH.

Peakunu kapOOKCHIBHOWM TPYMIMBI: CHHTE3 COJICH, CIOXHBIX 3(UPOB, AHTUIPHUIOB KHUCIOT,
raJIOTeHaHTHIPUIOB, aMHIOB. ["aJloreHnpoBaHue U OKHUCIICHHE KapOOHOBBIX KUCIIOT. Bricime sKupHbIe
KapOOHOBBIE KHUCIIOTBI. Psia peakuMOHHOM CHOCOOHOCTH MPOU3BOAHBIX KAapOOHOBBIX KHCIOT.
lanorenanrunpunel. Ilomyyenue ¢ momoupio ranoreHu1oB (ocdopa, THOHMIXIIOPUIA, U3 KETEHA.
CpoiicTBa: B3aUMOJICHCTBUE C HYKJICO(MUIHHBIMUA pEareHTaMu: BOJA, CIHPTHI, aMMHUAK, AMHHBI,
THIIPa3WH, THAPOKCHIAMUH. BoccTaHOBIEHHE 0 albIeTHAOB MO PO3eHMYHIYy M KOMIUIEKCHBIMHU
rugpugaMu MetauioB. dDocrex.

Auruapuabl. Metoabl MOMy4YeHUsS: U3 KETeHa, JAETHApaTalus KUCIOT, alluJIMpOBaHUE coJiei
KapOOHOBBIX KHUCIIOT XJIOpAaHTHIpHAaMU. Peakiuu aHTUApUIOB KUCIOT ¢ Hykieopmiamu. CoxKHbIE
a¢upel. MeToapl MoaydeHUs: STepudUKanusa KapOOHOBBIX KHUCIOT (MEXaHHM3M), aJKWJIMPOBAHUE
KapOOKCHIIaT-aHMOHOB. Peakiuu CIoXHBIX 3(UPOB: THAPOIM3, AMMOHOJM3, IEpedTepupUKaIs;
B3aUMOJICIICTBME C MAarHUMOPraHWYeCKUMH COEIUHEHUSIMU, BOCCTAHOBJEHHME [0 CHUPTOB U



aJIBJICTUIOB KOMIUIEKCHBIMH THUIPUIAMH METaJUIOB; CIOXHO3(UpHas koHaeHcarus KoisiizeHa.
OpTto3dupsl 1 KapOOHATHI.

Awmunpl. Knaccudukarmsa. MeToapl MomydeHHs: alWIMPOBAaHUE aMMHaKa M aMHUHOB, TUAPOIIU3
HuTpuioB. CBoicTBa: TMAPONIN3, JeruapaTanus, 1e3aMuHupoBanue (peakuus byBo). BoccranoBnenue
no amuHOB. [anmorenmpoBanume, mneperpynmupoBka [odmana. KapGammn. Hwurtpunel. Metoast
MIOJIyYEHUS: Jerujaparanus aMHIOB, AJKWIMPOBAHWE LUAHUA-MOHA, OKHCIUTEIIBHBIM aMMOHOJINS.
CpoiicTBa: THAPOIIN3, aMMOHOJIU3, BOCCTaHOBIEHUE 10 aMHHOB. KereHbl. CriocoObI MOJIy4eHUsS U3
alleTOHA, YKCYCHOM KHCJIOTBI, W3 TaJOT€HAaHTHIPHUIOB o-rajoreHkucior. CrpoeHue. Peakuun
IIPUCOCIUHEHMS. JJUKEeTEH.

o,B-Henacelmennsle kapOoHOBBIE KUCIOTHL. Metoabl cuHTe3a. ConpskeHue KapOOKCHIbHON
Ipynnsl ¢ ABOWHON CBf3bIO. Peakuuu npucOeIMHEHUs, HAlpaBICHUE pPEAKLHMM I[PUCOCTUHEHMUS.
AxpuioBas ¥ MeTakpwioBass KucioTbl. CrocoObl MONXy4eHUs, CBOWCTBA M IPUMEHEHHE.
[Monmumernnmerakpunar.  Breicmime — HempenenbHble — KapOOHOBBIE — KUCIOTHL.  IlpumeHeHue.
JIByXOCHOBHBIE HEHACBILICHHbIE KUCIOTHl — MajeuHoBas, (GyMmapoBas, CIOCOObI MOJyYEHHUS,
¢usnveckne W XMMHUYECKHE CBOICTBAa. B3amMmompeBparieHuss MaJeHnHOBOH M (yMapoOBOW KHCIIOT.
Pa3nnumns B XuMudeckux cBoicTBax. MajlenHOBBIN aHTUIPU, TIOTYyYEHHE, IPUMEHEHHUE.

JIByXOCHOBHbIE IIpe/ieibHble KapOOHOBBIE KHUCIOTHL. ['omonormueckuil psa. Homenxnarypa.
MeTonpl CHHTE3a: OKHCIEHHEM TIVIMKOJIEH W OMBUICHMEM JIMHUTPWIOB. KHCIOTHBIE CBOMCTBA.
OtHomenne k HarpeBaHuto. lllaBeneBast kucimora. ManoHOBas KUCJIOTa: MOJIYYEHHE, CHUHTE3BI C
MQJIOHOBBIM 3(upoM. SIHTapHas KUCIIOTa, €€ aHTuApuA, UMuA, N-OpOMCYKIMHUMHUJ. AJUIHHOBAs
KHCJIOTa, €€ MOIY4YECHHUE.

l'anorenzameriennple  kucnoTsl. Kiaccuduxauusa. Howmenknarypa. CrnocoObl MOTydeHUS:
raJJOTeHUPOBAaHUE KapOOHOBBIX KHCJIOT, HENPEACTbHBIX W THIPOKCU3AMEIIECHHBIX KapOOHOBBIX
KHCJIOT. XHUMHYECKHE CBOMCTBAa. KHCIOTHOCTH TaJIOTEH3aMEIEHHBIX KUCJIOT. 3aBUCUMOCTH
XUMHUYECKHUX CBOMCTB OT B3aMMHOI'O PACIOJIOKEHUS rajoreHa U KapOOKCHiIbHON rpynnbsl. Peakunu no
kapOokcwibHOW rpymnmne. HyxneopunpHoe 3amemieHue ranoreHa. I 'mapokcukucinorsl. ITonsatus
OCHOBHOCTM M AaTOMHOCTH Tuapokcukucior. Kiaccupukanus. Cnocobbl momydyeHus o- u f3-
THUIPOKCUKUCIIOT: OKHCIEHHUEM TJIMKOJIEH M albJ0J€i, OMBIICHHUEM OKCUHUTPWIOB, W3 JPYIHX
KapOOHOBBIX KUCIOT. Peakiuu o kapOOKCUIBHOW U TMAPOKCHIIbHOM rpynmnam. OTHomeHue o-, 3-,u
Y-TUJIPOKCUKHUCIIOT K HarpeBaHuto. JlakToHbl. PacuieniieHue o-ruipOKCUKHUCIOT MPH HArpeBaHUM C
KHUCI0TaMU. MoJo4Hasi, BUHHAS, sI0J104Has1, TUMOHHAas KUCIOThL. [IpuMeHenne ru ApOKCUKHUCIIOT.

Anpaernio- U KerokuciaoTsl. Knaccudukanus, HOMeHKIaTypa, crnocoosl monxydeHus. Ocobbie
XUMHUUYECKHE CBOICTBA: JIeKapOOKCUIMPOBAHUE, JieKapOOHMIIMPOBaHUE, OKHCJICHUE.
[TupoBuHOrpagHas Kuciora. AIETOYKCYCHBIM 3¢up, cnocoObl moiaydeHus, cBoiicrBa. CHHTE3bl Ha
OCHOBE aIleTOYKCYCHOT'0 3(pupa.

ApomaTHieckue MOHOKAapOOHOBBIE KHUCIOTHL. OcoObIe CIOCOOBI TONYYEHUS OJHOOCHOBHBIX
apoMaTU4ecKkux Kucior. dusnueckue cBoiicTBa. BimsHue OEH30JBHOTO KOJIbILA, 3aMecTUTeNel u
MIPOCTPAHCTBEHHBIX (PaKTOPOB HAa KUCIOTHOCTb. XUMHUecKHe cBoiicTBa. Opmo-3dpdekt. Ilepexuch
6enszomna. Henaceliennsle kapOoHOBbIe KuCHOTH. Peakuums Ilepkuna. OxcuOGeH30WHBIE KHCIOTHI.
Cnoco6sl  monyuenus (xkapookcwmmpoBanueMm ¢enonstoB 1no KompoOe-llIMuary), xummueckue
cBoiicTBa. CanuuumnoBas kuciora. IIpumMeHeHne THIpOKCHOCH30MHBIX KUCIOT M MX INPOU3BOIHBIX.
lanmmoBast  kucnora. JI[ByXOCHOBHBIE — apoMaTWueckhe KHCIOTh. @DTaneBas, wu3odTayeBas,
tepedTanesas. [I[poMblliuieHHBIE METOIBI TTONTyYeHHsI. DTaNeBbIi aHTUAPU, PTanuMu.

2.8.5. HurpocoeauneHust

Knaccudukamms. Mzomepusi. Homenknarypa. CriocoObl MOJMydeHHs: HUTPOBAHUE AIKAHOB W
HYKJIeO(pUIbHOE 3aMeIlleHHe TrajloreHa B TajoreHalkaHax (aMOMIEHTHBIM XapakTep HUTPUT-aHHOHA),
OKHCJICHME aMuHOB. CTpoeHwe HUTpOrpynnbl. PU3WYECKHE CBONCTBA. XHMHUYECKHE CBOMCTBA.
KuciaotHocTh M TayTOMepHus NEPBUYHBIX W BTOPHUYHBIX HHUTpOcoeauHeHWU. HuTpoHOBBIE 3(UpHI.
Peakuuy HUTpoOaNKaHOB C KOHLIEHTPUPOBAHHBIMU M pa30aBICHHBIMU KHCIOTAMM, CO HIEIOYaMH, C



a30THUCTON KUCIIOTOH, raJIoreHaMu, KOHJICHCAITMH ¢ KapOOHMUIIBHBIMH COeTUHEHUsIMU. BoccTanoBeHue
HUTpocoenuHeHui. [IpuMeHeHre HUTPOCOEIMHEHUH B IPOMBIIUIEHHOCTH.

Apomatnueckue HUTpocoenuHeHus. CrocoObl IOMydEeHHUs: HUTpPOBaHUE OEH301a U €ro
roMosioroB. ®Pusnpyeckue cBoicTBa. OTIMYME CBOMCTB apOMaTHYECKMX HUTPOCOCIUMHEHUM OT
HUTPOCOCIMHEHUN >KUPHOIO psifa. BOCCTaHOBICHHME HHUTPOAPEHOB B KHUCIOM, HEUTPAIBHOW U
1IeJI04HOM cpenax. IIpomexyTouHbple NPOAYKTBI BOCCTAHOBJICHHS apOMaTHYECKONM HUTPOrPYIIIIbI
(HUTPO30COEAMHEHHNS, ApPWITHIPOKCUIAMUHBI, A30KCHU-, a30- M TUApa3ocoe]uHeHus). BnusHue
HUTPOTPYMIBl HAa PEAKLHOHHYIO CHOCOOHOCTh OEH30JbHOIO KOJbIA M JPYTHX 3amMecTuTeneil B
OEH30JIbHOM KOJIBIIE. Hurpoben3zou. Hutporoiyonsr. IIpumeHeHue apOMAaTHYECKUX
HUTPOCOEIUHEHUM.

2.8.6. AMHUHBI

Knaccudukanus, mzomepus, HOMEHKJIaTypa aMuHOB. CrHocoObl MOJIydeHMs: aJKUIMPOBAHUE
aMMHaKa TaJOr€HAJIKAaHAMHU M CIHPTaMHU, TUAPOJIU3 aMHUAO0B, BOCCTAaHOBJIICHME a30TCOACPIKALIUX
COEAMHEHUIl  (HUTPOAJIKaHOB, OKCHUMOB, HHUTPHJIOB, aMMJIOB, OpPraHUYECKHUX  a3UJIOB).
BoccranoBurenbHOe  aMUHHpOBaHHME  KapOOHWJIBHBIX  COeqUMHEHWH. (Dusndeckue CBOWCTBA.
Xumnyeckue cporcTtBa. OCHOBHOCTb. CpaBHEHHE OCHOBHBIX CBOWCTB II€PBUYHBIX, BTOPUYHBIX,
TPETUYHBIX  amupaTUYeCKNX AaMHHOB. Peaknuum aMHHOB C  MHHEPAJbHBIMH  KHCJIOTaMH.
ANKNIMpOBaHUE aMMHOB TaJIOT€HAIKaHAMU. ALMIMPOBAHUE TAJOT€HAHTUAPHUIAMU U aHTMAPUAAMU
KHCIOT. B3anMmoseiicTBHe TNEpBUYHBIX, BTOPHYHBIX M TPETHUYHBIX AIM(ATHUYECKUX C a30THUCTON
KMCIOTOM. [anoreHupoBaHue aMMHOB. JlMaMUHBI, CBOWCTBA W UCIOJIb30BAaHUE B PEAKLMIX
ITOJIMKOHICHCALIUH.

Apomarnyeckne  amuHbl.  Homenknarypa.  M3omepus. CrnocoObl  mosyuyeHus:: U3
HUTPOCOEIMHEHUH, W3 TaJoreHOEH30JI0B, AJIKWIMPOBAaHHMEM U  apWIMPOBAaHHUEM aHWIMHA,
BoccTraHoBleHne ocHoBaHMi [ug¢a. dusznyeckre n xumMuyeckre cBoiicTBa. BnusHue Ha OCHOBHOCTh
aMUHOB OEH30JIbHOTO KOJIbIIA U 3aMECTUTENIed B apoOMaTHYeCKOM sape. Peakuuu ankuivpoBaHus U
aluIMpoBaHusl. B3auMoaeiCTBUE NMEPBUYHBIX, BTOPUYHBIX M TPETHUHBIX apOMAaTHYECKUX AMHHOB C
a30THCTOM KucioTo. BsaumopeiictBue ¢ anbaeruaamu (ocHoBanusi Iludda). Oxucnenue
apOMaTUYECKUX aMHHOB. Peakiuu »1neKTpoHILHOTO 3aMelleHHs B OEH30JIbHOM sjpe, 3aliuTa
aMUHOTPYNIBL. J{naMUHBI apOMaTHYECKOTO psija, MOJyYeHUE U IpUMEHeHHe. AMUHO(PEHOJIBI.

2.8.7. Ima3o- u a30coeqHeHUsI. A30KpaCUTETH

Knaccupukanua. OO6mue mnpencraBieHuss o0 anu@aTuyecKux [AMa30- U a30COETUHEHMSX.
JuazoMeraH, nMa30yKCYCHbIM d3dup, auazoxkapOoHWIbHbIE coeauHeHus. CrnocoObl MOTydeHUs |
cBOWCTBAa. A30-OMC-H300yTHPOHUTPWI. Peaknuu JIUa30TUPOBAHMUA NEPBUYHBIX apPOMATHYECKUX
AMUHOB. Y CJIOBHA AUa30TUPOBaHUA B 3aBUCUMOCTH OT CTPOCHUA aMHHA. MexaHI/ISM, mpupoaa
HUTpo3Upymomero arerrta. CTpoeHHe M YCTOWYMBOCTH coJiell aua3oHus. KHCIOTHO-OCHOBHBIE
pPaBHOBECHS C y4aCTHEM KaTHOHA apeHINa30HUSI.

Peaknum 1nua3ocoeqMHEHHMH C BBIJCNIEHHMEM a30Ta: 3aMEeHa JAMa3orpyIilbl Ha TrajloreH,
LUAHOTPYIIy, HUTPOTPYIIY, THIPOKCUIIbHYIO Tpynny U Bojopoa. Syl-MexaHusm apoMaTH4eCKOro
HYKJICO(UIIBHOTO 3aMELIEHHs] B PEaKLMAX KaTHOHA apeHIna3oHMus. MexaHu3M peakuuu 3aHamMenepa.
Peakuuu nuazocoenuHeHuit 0e3 BBIIEIEHUS a30Ta: BOCCTAHOBJICHHE /10 apUJITHAPA3UHOB, PEAKIIMU C
C-H «xwucnoramu aszocoueranue. M3omepust asocoequHeHUd. A30coueTaHHe Kak  peaxius
anekTpoduibHOro 3amenenus. [IpaBuna azocoueranus. [lonsatue 06 azokpacurensx. AyKCOXpOMHBIE
U XpOMO(OpPHBIE I'PYIIIIHL.

2.8.8. I'eTepouuKJInYecKHe COeTMHEHHUS

Knaccuukanusi reTeporukioB, HOMEHKIarypa. [IATHYICHHBIE TeTEpOLUKIBl C OIHUM
rerepoatomoM. Dypan, nupposn, tuodeH. OOmme crnocoObl momydeHus: u3 1,4-nukapOOHUIBHBIX
coequnenuii, mo HO.K. IOpweBy (B3amMHble NpeBpalieHUs reTepouukioB). OcoObie crmocoOb



nony4yenus (pypana, nupposna, THopeHa. CTpoeHne. ApOMaTHYHOCTh MATHYICHHBIX T'€TEPOIMKIIOB.
Peakuy 351eKTpoGHIBHOIO 3aMELICHUS B MATUWICHHBIX ApOMAaTHUECKUX FeTepOLUKIIax: HUTPOBAHUE,
Cynb(pHupoBaHUE, TaJOTeHHUPOBAaHUE, (hOpMUIMPOBaHUE, AMIUpOBaHHE. Peakuuu NpUCOeAMHEHUS.
OTHolIeHue K JAEHCTBUIO OKUCIUTeNnedl um kucior. Peakuuu, xapakrepusyrouiye ¢ypaH Kak JHEH.
[Tponun. [TonuBuaMmuppoauoH. Iloppupuns.

Wupon. CnocoObl mnomydeHus. CTpoeHHME M XHUMHUYECKHE CBOMCTBAa MHJO0JA KaK aHajora
nuppoda. Peakiun 31ekTpoUiIbHOTO 3aMEIeHHS: HUTPOBaHKE, (OPMUIUPOBAHKE, TATIOTC€HUPOBAHHE,
azocoyeTaHue. Peakny ¢ MeTalsI0OpraHU4eCKMMHU COSAMHEHHUAMH U BOCCTAaHOBUTEISIMU. Peakuuu 1o
NH-rpynne (ankunupoBanue, auuwnupoBanue). [lonarne o0 MHAWTOMAHBIX KpPAaCHTEISIX U KyOOBOM
kpamenuu. ['erepoaykcun. Tpunrodas.

lecTnuneHHble apOMATUYECKUE TETEPOLMKIBI ¢ OJHUM IeTepoaroMoM. [IMpuauvH, XHUHOJUH.
Cunre3 nupuauHa. CHHTE3 XMHOJIMHA W 3aMEIIEHHBIX XMHOJIMHOB M3 aHWIMHOB 1o Ckpaymy.
ApoMaTu4HOCTh NMUpUANHA. [IMPUAVH U XUHOJIUH KaK OCHOBaHMs. Peakuuu nupuavHa U XMHOJIMHA C
ankwiranorenngamu.  OKuciaeHMe M BOCCTAHOBJIIGHME IMPUAMHA W XUHOJAMHA. Peakuuun
NEKTPO(UIBHOTO 3aMelleHHs B TNUPUIMHE W XUHOJHMHE: HUTPOBAaHME, CYJIb(HPOBAHUE,
rajorenupoBanue. N-Okucu nupuauHa u xuHoiauHa. HykneopuibHoe 3ameleHre aToMoB BO10po/ia B
MUPUJIMHE U XUHOJUHE B PEaKUUsAX C FMAPOKCUAOM Kaius, aMuaoM Hatpus (Ynunbabun). HukoTus.
XHHYH.

2.8.9. buoopranuyeckasi XuMus

Knaccudukanus u HOMEHKIaTypa aMHHOKHCIOT. [IpupoaHble aMUHOKHUCIOTHL. 3aMEHUMBIE U
HE3aMCHHUMBIC AMHHOKHCIIOTHL. BakHeWmue Qu3nyeckne W XHMHYECKHe CBoicTBa. KwucioTHo-
OCHOBHBIE CBOWCTBa, aM(OTEPHOCTh aMUHOKHUCIOT. M303nmekTpuueckass Touka. CHHTE3Bl O-
aMUHOKHUCIIOT. CBONCTBA aMUHOKHUCIIOT: 10 aMHUHOTPYIINE, KapOOKCUITy, OTHOIICHHE K HarpeBaHHIO.
Homenxnarypa u knaccuduxanus nentuoB. OCHOBHbIE MPUHLUIIBI CUHTE3a MOJIUMNENTHIOB; 3alllUTa
aMUHOTPYIIIBI U aKTHBAIMS KapOoKcUIbHOU rpynmbl. [lepBudHas, BTopuyHas U TpeTUYHas CTPYKTypa
OEIKOoB.

Knaccudukanus yrieBogoB. Monocaxapuabl. CTepeoXuMus anbl03 M KETO3 B MPOEKIHUAX
Oumepa. [{uknmrueckue mosryaneraid aabJOoTeKco3, TITIOKOMUPAHO3bl M TIIIOKO(ypaHo3bl. A- U [3-
AHomepel. @opMynbl Xeyopca Il aHOMEPHBIX MOHOCaxapuaoB. TayToMepus UUKIUYECKHX U
OTKPBITBIX ()OPM B pacTBOpaXx MOHOCAXapHJ0B, MyTapoTalus INIIOKO3bl. Peaknum MoHOcCaxapuaoB.
[Tonydenue rnuko3unoB. CHHTE3 MPOCTHIX U CIOXKHBIX A(UPOB MOHOcaxapuaoB. OKHUCIEHHE albI03
0 aJbJOHOBBIX M CaxapHbIX KHUCJIOT. BoccraHoBineHwe u Jerujparanus MOHOCaXapHUI0B.
OO0pa3oBaHue 03a30HOB MpHU B3aUMoOAeWCTBUM ¢ (eHmtruapasuHoM. [leperpynmupoBka JloOpu e
Bbpronna — Ban Okenmreiina. Jle3okcupubosa.

Hucaxapunsl (6103b1): Tperanosa, 1emno0no3a, JakTo3a, caxaposa. [lomucaxapuabl, TTUKOTEH,
nesutroo3a u kpaxman. Ctpoenne. usndeckrue U XUMUUECKUE CBOMCTBA. XUMHUUYECKash MOTU(PUKAIIHS
LIEJUTIOJIO3BI.

HyxnenHoBble ocHOBaHUS, HYKJICO3U bl U HYKI€OTUbl. MEeTO/Ibl CO3/IaHuUs TJIMKO3UIHOM CBSI3U.
IlepBuunas crpykrypa JHK u PHK. Hyxneotunnsiii coctas IHK u PHK. Bropuunas ctpykrypa
JHK. buonornueckas ¢pynkius [JHK. Bugst PHK u ee pons B cunTese Genka.

2.8.10. Xumusi MeTaNIOOPraHUu4YeCKUX COenHeHMit

OC00EHHOCTH CBSI3U YIIIEPOA—METAIIT; 3aBUCUMOCTh €€ TIPUPOBI U PEaKITMOHHONW CITOCOOHOCTH
OT MojokeHuss Metaiia B Ilepuogmueckoil cucreme. MarHuii- U JTUTUHOPTraHUYECKUE COEIMHEHUS,
CIOoCOObl MX TIOJIYYCHHsS] M PEaKIHUH C COCIUHCHHSIMH, COJCPKAIIMMH aKTHUBHBI aToM BOAOPOJA:
CHI/IpTaMI/I, dMHMHaMH, TUOJIaMHU, aJIKWHaMH, KMCJIOTaMU. CI/IHTCS BHeMeHTOpF AHNYCCKUX COG,Z[HHCHPII;'I.

Peaknun MarHuii- U JUTHHOPTaHUYECKUX COCIMHEHHM KaK HYKJICO(HIIOB: B3aUMOJCHCTBHE C
raJIOTeHOYTJIEBOIOPOIaMH, OKCHpaHaMu. Peakiuu mpucoeIuHEeHUs: K KapOOHWIbHBIM COCTUHEHHUSM.
MexaHu3M TIPUCOCIUHEHHSI PEaKTUBOB [ pUHBsIpa K albIeruaaM U KeTOHaM, BO3MOXKHBIC TTOOOYHBIC



peakuuu. Peaknuu nuTHIi- 1 MarHUHOPraHUYECKUX COEAMHEHWH C MPOM3BOAHBIMU KapOOHOBBIX
KHCJIOT: CJIOXKHBIMU 3(hUpaMu, HUTPUIAMHU, AMUJJAMU, aHTUAPUIAMU U T'aJIOT€HAaHT U IPUIaAMH.

CHucoK peKOMeH1yeMO# JIUTepaTypbl

OcHoBHas1 JiuTEepaTypa

1. TpaBenp B.®. Opranuveckas xumus: ydeOHOe rocobue ais By30B: B 3 T. — M.: buHom.
Jlaboparopus 3uanui, 2016. (T.1. - 368 c., T.2. - 517 ¢, T.3 - 388 c.)

2. PeytroB O.A., Kypuu A.A., byrun K.II. Oprannueckas xumus. B 4-x gactax. — M.: BUHOM.
Jlaboparopus 3Hanumii, 2011-2015. (U.1. - 2014. - 567 c.; 4.2. - 2014. - 623 c.; U.3. - 2015. - 544 c.;
Y.4. -2011. - 726 c.)

3. abapos KO.C. Oprannyeckas xumusi: Y4eOHUK Juis By30B. — M.: Jlanb, 2011. — 848 c.

JlonoTHUTEIbHASI JIUTEPATYypa

1. ITerpoB A.A., banesu X.B., Tpomenko A.T. Opranuueckass Xumusi: Y4eOHUK AJ BY30B. —
M.: Anpsanc, 2012, — 624 c.

2. JIu JIx. JIxx. Umennsle peakiuu. MexaHu3Mbl opraHnndeckux peakuuid. / I[lep. ¢ anrn. B.M.
HembsanoBuu. M.: BUHOM. JlaGoparopuus 3uanmii, 2006. — 465 c.

3. boposne U.B. Opranuyeckass Xumus: TEPMHHBI U OCHOBHBIE peakiuu. — M.: BUHOM.
Jlaboparopus 3uanuii. — 2010. — 359 c.

4. XensBuHkens J[. CucreMaTuyeckass HOMEHKJIATypa OPraHUYeCKUX COCTUHEHH / rep. ¢ aHTJI.
— M.: BUHOM. JlaGopatopus 3nanuii, 2012. — 232 c.

PA3JIEJI 3. DUZNYECKASA XUMUA
3.1. XumMunyeckasi TepMOANHAMHKA

3.1.1. [lepBblii 3aK0H TePMOIUHAMHUKH

Beenenue. [Ipenmer ¢pusnueckoil XuMHuM, €€ BOSHUKHOBEHUE U pa3BuTHe. OCHOBHbBIE Pa3Aeibl U
TEOPETUYECKHE METO/Ibl (PU3HUECKON XUMHUU. 3HaUCHHE (PU3NIECKON XUMUH.

Xumuyeckass TepMoanHaMuka. OCHOBHbIE TOHATHSA W oOlpeaencHus. BHyTpeHHss sHeprus,
Teryiora U pabota. IlepBelii 3akoH TepMoauHaMuKU. [IprMeHeHHe MepBOro 3akoHa K HM3MEHEHUIO
COCTOSIHUS HieabHOro ra3a. PaboTa pa3ianuHbIX IPOLECCOB.

Tepmoxumus. TepMoxumMuueckoe ypaBHEHHUsI M UX HCTIOJIb30BaHHE. CBsA3b TEIUIOBBIX 3()(HeKToB
npu P=const m V=const. 3akon I'ecca m ero mpumeneHnue. TeruioTa 0O0pa3oBaHUSA XUMHUYECKUX
COEMHEHUI M3 MpOCTHIX BemlecTB. Pacder TemnoThl peakuuu MO TemjaoTaM o0pa3oBaHUs ee
Y4aCTHHUKOB. Temnora CTOopaHus. Pacuet TemmoTsl PE€aKuu Mo TEII0TaM CropaHus Y4aCTHUKOB.

Tennora pactBopenus. Ternora HeWrpamuzanuu. TeruioBele 3¢ (eKThl MOIUMOP(HBIX U
arperaTHeiXx npeBpameHnuil. [IpaBuna Tpyrona, Kucrtsaxosckoro, Heprcra. Termmora oOpa3zoBanmst
XUMHUYECKOH CBSI3U, BBIUMCIIEHUE TEIUIOTHI PEAKIIMY 110 SJHEPTUSIM CBS3€EH.

Hukn bopua-I'aGepa. 3aBUCUMOCTB TEIIOBOTO 3P deKTa XUMHUECKON peaKIK OT TEMIIEpaTyphl.
3aBHCUMOCTh TEIJIOEMKOCTH OT TeMIepaTypbl U pa3BepHyToe ypaBHeHHe Kupxroda. Ilpumenenue
3akoHa Kupxroda B ciydae arperaTHbIX W TOJUMOP(HBIX TEPEXOJO0B OJHOTO WM HECKOJIBKHUX
YYaCTHUKOB PEaKIIUH.

3.1.2. Bropoii 3aK0H TepMOAMHAMHKH

Bropoii 3akon TepmoamHamuku. DHTpornus. OObeAMHEHHOE YpPaBHEHHE IEPBOTO M BTOPOTO
3aKOHOB TEPMOJMHAMUKH i1 0OPaTUMBIX POIIECCOB M HEOOPATUMBIX IMpolieccoB. Brruncnenue AS B
Pa3IMYHBIX MpOIEccax.



Boruucnienne AS B pasnuuHbix npoueccax (nmponpomxenue). Ilocrynar Ilnanka. AbcomotHoe
3HAYEHUE DHTPOINU. DHTPOIHS KaK Mepa BEPOSITHOCTH COCTOSTHHUS.

Tepmoaunnamuueckue xapakrepuctuueckue ¢pynkuun G u F maeansHoro rasa. MakcumanbHast
paboTa XMMHUYECKOH peakui U XUMHUYECKOE CPOACTBO.

OnpeneneHne  TEPMOJMHAMUYECKOW  BO3MOXHOCTH  CaMOIPOU3BOJIBHOIO  MPOTEKAHMS
XUMHUYECKON peakluy B CTaHAAPTHBIX ycinoBusaX. CTaHzapTHble H300apHble MOTEHIMAIbl 00pa30BaHUs
XUMHAYECKHX COCIMHEHHH W3 TPOCTHIX BemlecTB. YpaBHeHue [ ubO0ca-I'enbmromnbua. Ilomstie o
XMMHMYECKHUX MIOTEHIMANAX.

3.1.3. XuMun4yeckoe paBHOBecHe

PaBHOBecue, o0mas xapakrepuctuka. KoHcTanTa paBHOBECHS XUMHUECKONW peakiMi U CIIOCOObI
ee BoIpaKkeHUs. OyTUTUBHOCTB. Y paBHEHHUE U30TEPMbI XMMUYECKOM PEaKIUH.

3aBUCUMOCTh KOHCTAaHTBl PABHOBECHS OT TeMIeparypsl (ypaBHEHHE H300apbl (HM30XOpHI)
XMMHUYECKOHN peaklun). 3aBUCUMOCTbh KOHCTAaHThI paBHOBecus oT aaBieHus. [punuun Jle-laTense.

Meroa Temkuna-IlIBapimana pacuera AG°. PacueT KOHCTaHThI paBHOBECUS 10 3HaUeHUsIM AG°
t, 208. PacueT KOHCTaHThI PABHOBECHSI C MCIIOJIb30BAHUEM MTPUBEACHHBIX N300apHBIX TOTEHIIUAIIOB.

Pacyer coctaBa paBHOBECHON cMecH. XMMHYECKOE PAaBHOBECUE B TI'€TEPOIEHHBIX CUCTEMaX.
YIpyrocts AMCCOLMANMY METAIINYECKUX OKCUIOB.

3.1.4. ®a3oBble paBHOBeCHA

OOmiee ycrmoBHe paBHOBECHS M CaMOIIPOM3BOJIBHOTO TEUYEHHS Iporecca npu  (Ha3oBBIX
nepexonax. YpasHenue Kuaysuyca-Knainepona, ero anamum3. JlmarpaMma  COCTOSHUSA
OJTHOKOMIIOHEHTHOU cucTeMbl. [loHsTHE 0 (hr3uKo-xumMudeckoM ananmse. [Ipunimmer KypHakosa.

IIpaBuno a3 I'mb6ca. Tepmuueckuil ananu3. [luarpamMma COCTOSHUS JIBYXKOMIIOHEHTHOM
CHCTEMBI C OJHON IBTEKTUKOM 0€3 TBEPABIX PACTBOPOB U XUMHUUECKHX COECTUHEHHH.

JlnarpaMma COCTOSIHUSL JBYXKOMIIOHEHTHOM CHCTEMBI C OIPAaHUYEHHON pacTBOPUMOCTHIO B
TBEPJIOM COCTOSHMM. Jluarpamma COCTOSIHMSI JABYXKOMIIOHEHTHOW CHCTEMBI C HEOIPaHWYEHHOU
pacTBOPUMOCTBIO B TBEPJIOM U KHMJIKOM COCTOSHHSX. JlMarpaMMbl COCTOSHHSL ¢ 0Opa3oBaHHEM
XUMHUYECKOTO COETUHEHMS], MIIaBSIIErocs 0€3 pa3iokKeHHs U C PA3JI0KEHHUEM.

CrocoObsl  M300pakeHUsT cocTaBa TpoitHOW cuctembl (Metonasl [ub6ca u Poszebooma).
[TocTpoenue quarpamMm COCTOSIHUSI TPOMHBIX CUCTEM U UX rpaduueckoe npeacTaBicHue.

3.2. YyeHue o pacTBopax

3.2.1. OcHOBBI TEPMOIUHAMUYECKOI TEOPUH PACTBOPOB

OOmiast xapakTepucTuka U Kiaccudukanus pactBopoB. CrocoObl BBIpaXKEHUS KOHIIEHTPALUU
PacTBOPOB. HapI_II/IaJ'II)HI)Ie MOJIAPHBIE BECJIWYUHBI, WX 3HAUYCHUC CBs3b MCXKAY MNapuHuaJIbHBIMHU
MOJISIPHBIMHM ~ BEJIMYMHAMH KOMIIOHEHTOB pacTBopa. YpaBHeHuss [ub6ca-/lrorema u [lrorema-
Mapryneca.

3.2.2. UneanbHbIE pacTBOPHI

beckoneuno paz0aBieHHBbIE PacTBOPBHl. XUMHYECKH MOTEHIMAl PACTBOPEHHOI'O BEIECTBA B
pactBope. PacTBOPUMOCTB ra30B B XKUAKOCTAX, BIUSHUE HA PACTBOPUMOCTD JaBJICHUS, TEMIIEPATYPBI.
3akoHbl CuBeprca u CeueHoBa. PacTBOpUMOCTh TBEPIBIX TEN B KUAKOCTAX. Y paBHeHue [lpenepa.

KomnuratuBHable cBOMcTBa pa30aBlIEHHBIX PACTBOPOB: IMOHWKEHHME JaBJICHUS HACBHIILICHHOTO
mapa, IOBBIIIEHUE TEMIIEPAaTyphl KHUIICHMs, IIOHW)KCHHE TEMIEpaTypbl  KPHUCTaUIM3aLMH,
OCMOTHYECKOE JaBJIECHUE PACTBOPA.

KonnuraruBHble CBOMCTBa pacTBOPOB B ClIydae JUCCOLMAILIMU PACTBOPEHHOIO BEIIECTBA. 3aKOH
pacnpenenenus [llunosa-HepHcra. Dkcrpakuusa. CoBepieHHbIE PaCTBOPBI M X 3aKOHBI. /lnarpamma



«IaBJICHHE HACBIIICHHOTO TIapa-coCcTaB», OWHAPHOW CHUCTEMBI, KOMIIOHEHTBI KOTOpPOH 00pa3yroT
coBeplIeHHbIe pacTBOpbl. CocTaB mapa Hajl COBEPILIEHHBIM PACTBOPOM.

3.2.3. PaBHOBecHe «CKMIKHM pacTBOP-Nap» B IBYXKOMIIOHEHTHBIX CHCTEMAaX

Peanbnbie pactBopbl. OTKIOHEHUS 0T 3aK0oHa Payisa. CocTaBel paBHOBECHBIX JKHJKOCTH M I1apa B
peanbHBIX cHUCTeMax, 3akoHbl KoHoBasoBa. JluarpaMMbl <«IaBJICHME-COCTaB» U «TeMIlepaTrypa
KMIIEHHA-COCTaB». 3aKoHbI BpeBckoro.

JMCTHIIAIMS TBOMHBIX cMeceil. @pakunoHHas (IpoOHast) MeperoHKa ABOMHBIX KHUIKUX CMECEH.
Pextudukanus. Cucrembl OrpaHHYEHHO pAcTBOPUMBIX JApYyr B JApYyre >KHUIKOCTEH, JaBJieHUE
HACBIIICHHOIO [1apa B TAKUX cCUCTeMax. B3auMHO HEpacTBOPUMBIE KUAKOCTH, 1aBJIICHUE HACHILICHHOTO
Iapa 1 TeMIeparypa KAIeHus Takux cMecel. [leperonka ¢ BOASHBIM IapoM.

AxtuBHOCTh. CBSI3p MEXJy aKTUBHOCTSIMM KOMIIOHEHTOB pacTBopa. HekoTopsie MeTozbl
olpezesieHa aKTUBHOCTH.

3.3. KuHeTHKa XUMHYeCKHX pPeaKmuid

3.3.1. ®opmasbHasi KHHETHKA

OOmue cBeleHHUs 0 KMHETUKE XMMHUYECKMX PEaKIHMM: THITBI peakiuii, opMalibHas KUHETHKA,
TEOPUH XUMUUYECKOW KMHETHKH» CKOPOCTh XMMHUYECKON PpEeaKIMh, METOIbl M3MEPEHHS CKOPOCTEH
peakuuu. MoneKyaspHOCTh U MOPSII0K XMMHUECKOH peakiuu.

HeoOpatumble peakmuu TepBOro mopsaka. HeoOpaTmmble peakiyy BTOPOTO M TPETHETO
nopsankoB. Bpems monynpeBpamienus. Peakiuu N-HOro M ApoOHOTO MOPSIKOB, PEAKIMH HYJIEBOTO
MopsiaKa.

MeTtoasl ompeneneHus: MOpsiKa XUMHUECKUX peakiuil (MHTerpaibHble, AuddepeHinaibHbIe,
METO/IbI U30JISIINN).

3.3.2. Ci0:xHble peakuuu

Kunernueckoe u3yueHue CIOXHBIX peakiuil. OOpaTumble peakuuu. IlapanienbHble peakiuy.
[TocnenoBarenbHble (KOHCEKYTUBHBIE) PEAKIUH.

[locnenoBarenbHble peakuuu (MPOAOIDKEHHE). MeToAbl  CTalMOHapHBIX  KOHLEHTpauui
Bonenirreiina-CemeHnosa.

Conpsokennple  peakiuu.  Kimaccupukanuss — conpsbkeHHbIX — peakuuit  mo  Ilunosy.
DOTOXUMUYECKHE PEAKLIUH.

Ilennele peakuuu. LlenHble peakuy ¢ HE Pa3BETBISIIOIIMMHUCS U C Pa3BETBIIAIOIIMMUCS LIETIIMHU.
Bnusinue naBneHust U TeMieparypsl.

3.3.3. Teopuu XUMUYECKOI KHHETHKHU

BinsiHne temneparypsl Ha CKOPOCTh XMMHUYECKUX PEAKLUMN, JOTUCTUYECKAsT KpuBas. TernnoBon
B3pbIB. Teopusi aKkTUBHBIX CTOJIKHOBEHMH AppeHuyca. Teopus NepexoJHOro COCTOSHUSA (aKTMBHOIO
KOMILIEKca). ['oMOreHHble peakliuu B pacTBOPE.

3.3.4. KuneTuka rereporeHHbIX peakiuii U KaTajau3

Kunernka reTeporeHHBIX XUMHUYECKHX peakiwii. Kunermdeckas u auddy3uoHHas oOnactu
MPOTEKaHUs peakiuid. BnusHue HEKOTOphIX (aKTOPOB Ha MEPEXO] W3 OJHOW O00JacTH B APYTYIO.
Karanu3: oOmas xapakTeprucTuKa sBICHUS.

I'eTteporennsiil karain3. Teopun reTepOreHHOro Karanrs3a. ['OMOreHHbI KaTaju.



3.4. DyekTpoXuMus

3.4.1. Teopus 3J1eKTPOJIUTOB

OcHoBHbIE TOJIOKEHUSI Teopuu AppeHuyca. MloHHbIE paBHOBECHS B pacTBOpPax 3JIEKTPOJIUTOB.
HenocraTkn kiiaccu4ecKkoi TEOPUH IEKTPOIUTHYECKON TUCCOLMALINN.

HoH-aumonsHOe B3aMMOACHCTBHE B PACTBOpAX 3JICKTPOIUTOB. MeXaHU3MbI 00pa3oBaHHS
PacTBOPOB 2JIEKTPOIUTOB. DHEPIUs COJbBATALUU.

HNoH-noHnHOe B3aMMOJCHCTBUE B PAcCTBOPAaX JJIEKTPOJUTOB. TepMOIMHAMHUYECKOE OIMCAaHUE
paBHOBECHI B pacTBOpax 3neKTpoiauToB. Teopus [lebas-Xrokkens U K03()GUIMEHTHI aKTUBHOCTH.
[Mpumenenne Tteopunm JleGas-Xiokkenss K ClIa0bIM DJIEKTPOJIUTAM W CMEHIAaHHBIM PacTBOpaM
JJEKTPOJIUTOB.

HepaBHoBecHBIE SIBIEHUS B pacTBOpax 3JEKTPOIUTOB. O0IIas XapakTepUCTHKA HEPAaBHOBECHBIX
SBJICHUM B pacTBOpax 3JeKTposuToB. Huddy3us um murpaunus HOHOB B pacTBOpax. YJelbHas U
SKBUBAJICHTHAsI AJIEKTPOIIPOBOJHOCTU B PACTBOpAxX JJIEKTPOJIMTOB. Uncia mepeHoca M METOAbl UX
onpenenenus.  IIpenenbHble  3JEKTPONPOBOAHOCTH  HMOHOB.  3aBUCHUMOCTb  IIOJIBUYKHOCTH,
3JIEKTPOIPOBOAHOCTH U YHUCEJI IIEPEHOCA OT KOHLEHTPALUH.

PacninaBsl u TBepable 21eKTPoINThl. CTPOEHUE NOHHBIX KUAKOCTEH U UX JIEKTPOIIPOBOJHOCTb.
MHorokomMrnoHeHTHbI€ paciiiaBbl. CBONCTBA TBEPBIX AJIEKTPOJIUTOB.

3.4.2. DJIeKTPOXUMHUS TeTePOreHHbIX CHCTEM

OCHOBBI TEPMOJMHAMHMKN TI'€TEPOTE€HHBIX AJIEKTPOXUMUYECKUX CHCTEM. DJIEKTPOXUMHUYECKHI
NOTEHIMAJ U PaBHOBECHE Ha IPaHHULE IEKTPoA/pacTBop. PaBHOBecHe B 3IIEKTPOXMMUYECKON LEH.
OKHCINTENbHO-BOCCTAHOBUTEIbHBIE — IOJIYyPEAKLIMM W MHOHSTHE  AJIEKTPOJHOIO  IOTEHLHAa.
Knaccudpukanus snexkrponos. Kiaccudukanus snekrpoxumudeckux uneneil. Meron 3JIC npu
onpezaeneHuu Kodp(uuueHTa aKTUBHOCTH, YHCEI MEepeHoca, MPOU3BEIEHUN pacTBOPUMOCTH U
KOHCTAHT paBHOBECHS MOHHBIX peakiuil. MeMOpaHHOe paBHOBeCME M MEMOpaHHBIN IOTEHIUAI.
HNoHocenekTUBHBIE 3IEKTPOAbl. JJIEKTPOXMMHUYECKHE OMOCEHCOphl U OMOJOTMYECKHE MeMOpaHb.
buosnekrpoxumusi.

JIBOMHOM »3NEeKTpUYECKUH CIO0W M sBIEHHUS afcopOuuu Ha MexdasHbIX rpaHunax. Cas3b
IEKTPUUECKUX U aJCOPOIMOHHBIX SBJICHMM Ha TpaHuLe paszznena (as. DIeKTpoKanHUISIpHbIE
SABJIEHUS. EMKOCTB JBOMHOTO AJIEKTPUYECKOro cios. IloTeHnumanel HyJIEBOTO 3apsia WU MEXaHHU3M
BO3HUKHOBEHHUA DJIC 31I€KTpOXMMHUYECKON 1enu. Pa3BuTue MoJenbHBIX NPEACTABIECHUN O CTPOCHUN
JIBOMHOTO AJIEKTPUYECKOTO CIIOS.

OnexTpoxumuueckas  kuHetuka. Cranusa  MaccomepeHoca. OOmas — XapakTepUCTHKa
NMEKTPOXUMHUYECKUX MpoueccoB. IlomspuzannonHas xapakTepUCTHKA B YCIOBUAX JUMHUTHPYIOIIEH
CTaJuu MaccorepeHoca. Poinp Murpamum B Impolieccax MaccolepeHoca U MaJeHHe IMOTEeHIHMada B
muddyznonnom cioe. [lonsporpaduueckuit meron. Koncranra ckopocT cTaini MaccorepeHoca.

DnexTpoxuMHuueckas KHHeTHKa. KuHeTnyeckue 3aKOHOMEPHOCTH CTaJuu IepeHoca 3apsia.
OcCHOBHBIE YpaBHEHMsI TE€OpUHU 3aMeIJIEHHOro paspsaa. llonspusanyoHHblE KpUBBIE W HMMIIEAHC
CTaluu TepeHoca 3apsana. TeopeTnueckue MpeacTaBiIeHUs 00 3JEMEHTAPHOM aKTe€ TOMOTE€HHOTO U
reTepOreHHOr0 MEPEHOCA JIEKTPOHA B MOJIIPHBIX CPENAX.

Kunetnka CIOXHBIX JJIEKTPOXUMHUYECKHX pEaKIui. DJNEeKTPOAHbIE peaklUu, OCIOKHEHHbIE
oOpazoBanreM HOBOW (a3bl. CHOXKHBIE SJEKTPOJIHBIE IMPOLECCHl M NPUKIAAHAS AJIEKTPOXUMHUS.
DJIEKTPOIHBIE MaTEPHUAIIbI.
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PA3JIEJ 4. HEOTEXUMUA
4.1. XuMnueckuii cocTaB M cBOicTBa HepTH

4.1.1. Ilpoucxoxnenne HeTH

I'enesuc u xumumdeckas 3Boironust HedrTedl. OpraHuueckas TeOopusi MPOUCXOXKACHUS HedTH.
Hedtemarepunckoe BemecTBo U ero npeodpa3oBanue B HedpTh. bruoaerpaganus HedTu B NpupoaHBIX
ycnoBusix. Ilpomecc HedreoOpasoBaHus W XUMHUYECKHH cocTaB HepTH. buomapkepsl. Brushwue
TeMIIepaTypbl U MPUPOJHBIX KaTaIU3aTOPOB HAa HeTeMaTepUHCKOE BEIIECTBO. MuHepaibHas TeOpus
MIPOUCXOXKACHUS HEPTH.

4.1.2. CBoiicTBa, cocTaB u kjaaccuukanus HedTei

dusnko-xuMu4eckue cBoiictBa Hedrel. Xumuueckuil coctaB HedTu. PpakIMOHHBIN cocTaB
He(prel. Hanpapnenust nepepaboTku ¢pakiuil. DJIeMEHTHbIN, WHAWBUIYAIbHBIM M CTPYKTYpPHO-
rpymnmnoBoi coctaB HepTH. Knaccudukanus Hedreit: ToBapHas, XUMHUYECKasi, TEXHOJIOTHYECKAsI.

4.1.3. MeTtoabl ucciaenoBanust Hedrei

Ouzndeckue U (PU3NKO-XUMHUYECKHE METOAbl HccienoBanus Hedreld. Meronbl pasmencHus u
KOHIICHTPUPOBAHUSI KOMIIOHEHTOB: peKTH(HUKausa, Xpomartorpadus, TtepMuueckas auddysusi.
OnTuyeckas CHEKTPOCKONHUS B aHAIU3€ YIJIEBOJAOPOJIHBIX UM TETEPOATOMHBIX KOMIIOHEHTOB.
MonekynsipHasi Macc- U XpOMaTO-Macc-CIIEKTPOCKOIHSI B aHAIK3€ YIIIEBOJOPOIHBIX U T€TepOATOMHBIX



KOMIIOHEHTOB. fII€pHBbIII MAarHUTHBIA U MApPaMAarHUTHBIA PE30HAHC B AHAIU3E YIIIEBOJOPOAHBIX U
reTepOaTOMHBIX KOMIIOHEHTOB.

4.1.4. YriaeBoaopoaHbie KOMIIOHEHTHI HedTeil

Ankansl HepTH. Pacnpenenenue B HeQTaHbIX (pakuusax. Pusnyeckue U XUMHYECKHIE CBOWCTBA
napauHOB HOPMAJIBHOTO M Pa3BETBICHHOrO cTpoeHus. ['a3oo0pa3ubie napadunsl. [lpupoanslii ras.
XKunkue n TBepasie mapadunsl. [lapadun u nepesun. M3onpenansr Hedu.

[uknoankanel Hedtu. Pacnpenenenne B HEPTIHBIX (QpakmusaxX. YTICBOIOPOABI  psaa
IUKJIOTEKCaHa W LUKIoneHTaHa. Mx conepkannme B Hedrsax. Baxuelimme peakumu. Cunres
MOJICJIBHBIX ~ YTJIEBOJOPOJOB. bummkinyeckue yriaeBogopoasl Hedtu. KowaeHcupoBaHHbIE U
MOCTHKOBBIE OW- ¥ TIOJMIMKIMYECKHE YIIIEBOJOPOAbL. AJaMaHTaH M €ro TOMOJIOTH. TpuTepraHsl,
CTEepaHbl ¥ TOMaHbI.

Apens! HepTH. Pactipenenenue B HepTaHBIX (pakuusx. TUIBI apoOMaTHYECKUX YIIIEBOJOPOIOB
He(PTH U UX OIpeIeIIeHUE B HEPTIX.

4.1.5. I'erepoaToMHBbIe KOMIIOHEHTHI HedTel

Cepuuctsie coenunenust HepTH. Pactipenenenne B HePTAHBIX Qpakiusax. XapaKTepUCTHKA
CEpHUCTBIX COEAMHEHUH U UX ompejesneHue B HepTsaX. [lepcreKTuBbI UX MPaKTUYECKOTO
UCIIOJIb30BaHUS.

Azotuctele coeaunenus Hedtu. Pacnpenenenue B HeQTAHbIX Gpakuusax. OCHOBHbIE THUIIbI, UX
XAPAKTCPUCTHKHU U OIIPCACIICHUC B He(l)TﬂX.

Kucnopoansie coenqunenus Hedru. Pacripenenenue B HeQTsHbIX (ppakuusx. HedrsHbie
KHCJIOTHI. XapaKTepUCTHUKA U CO/ICPIKaHUE B HETH.

CMonuctele 1 acanbToBble KOMIOHEHTHI He(TH. Pactipenenenne B HEPTAHBIX HPAKLIUAX.
Pasznenenne u xapakTepucTuka.

Mertamnconepxarue coennHenus HedTH. [lopdupunbl. MUKpO31€MEHTHI.

4.2. HedrenepepadaTbiBaoIas U ra3onepepadarsiBaioiasi IPOMbIILICHHOCTh KAK HCTOYHUK
OCHOBHBIX BH/10B HE()TeXUMHYECKOI'0 ChIPbS, sKMIKHX TOILIUB M MaceJl

4.2.1. HedThb 4 ra3 Kak HCTOYHUKH ChIPbS JJIsl MPOMBIILJIEHHOT0 OPraHNYeCKOro u
He(pTeXMMHUYECKOro CHHTe3a

VYT1eBoI0pOIHBIE Ta3bl: IPUPOIHBIHN, MOMYTHBIM HEPTIHOM, TexHONIOrH4Yeckuii. CocTaB u
XUMHYecKHe cBoiicTBa. HampaBnenus nepepaboTKH.

[Ipsimoronnslit 6en3uH. CocTaB U XUMHUYECKHe cBoiicTBa. HampaBnenus mepepaboTK.

[IpsimoronHble kepocuHoBbIe (ppakiuu. CocTaB u XuMHUecKue cBoiicTBa. Hanpasnenus
nepepaboTKH.

[Ipsimoronnsle qu3enbHble ppakiuu. CocTaB M XUMHUYECKHe cBoiicTBa. HampaBnenus
nepepaboTKH.

Bakyymuslii razoitns. CoctaB 1 XuMuueckue cBoiictsa. Hampasnenust nepepaboTKH.

I'yapon, Hedranbie octatku. CocTaB 1 XUMHUUYECKUE cBoiicTBa. Hampasnenus nepepaboTKu.

4.2.2. llpoMblNLIeHHbIE MPOLIECCHI IEPBUYHOI NMepepadoTkn He)TH U raza

DnexTpoobeccolMBaHne U MEpBUYHAs MeperoHka HepTu. XapakTepucTHKa TUIHYHBIX HedTeH,
TEXHOJIOTUSI TIepepadOTKM M OCHOBHBIE MPOAYKTHL. THIOBBIE CXeMbl HedTenepepadaThIBAIOIINX
3aBos10B. [lepepaboTka NpUpPOIHOTro ra3a U ra3oBbIX KOHAEeHcaToB. [lepepaboTka momyTHOro rasa.



4.2.3. llpoMbIlIEHHbIE POLecCHl BTOPHYHON NepepadoTKu HepTH U raza

Tepmuueckuil KpekuHr. TepMoOMHaMHMKa M KHHETHKA paclajga yIieBOJAOPOIOB pPa3IudHBIX
psAioB U MOJEKYyIsipHOW Macchl. CBOOOJHOpaJMKaJIbHBI MEXaHM3M TEPMHUUYECKOI'O KPEKHHIa
yrieBonopoaoB. [lomydenune cBeT/IbIX HE(PTENPOMYKTOB TEPMHUYECKUM DPA3IOKEHHEM OCTATOUHBIX
(bpakuui, ynydnieHue KauecTBa KOTEJIbHOr0 TOIUIMBA, OJYyYEHUE TEPMOTa30iiIsl U HEPTSIHOro KOKca.

IInposms. TepmoaMHaMMKa M KHHETHKA pacnajga yrieBOAOPOAOB pPa3IUYHBIX pPALOB U
MOJIEKYJISIpHOM Macchl. [Iuponu3 HePTSIHBIX (pakuMid U Ta30BOrO ChIPbS AJS MPOU3BOJACTBA HU3LIMX
oJe(MHOB M apOMaTHUYECKUX YriieBonoponoB. [lepepaboTka ra3o00pasHbBIX M KHIKHAX IMPOIYKTOB
nuponusa. [Iuponus mMeTaHa u Apyrux yriaeBoIOPOAOB I NOJNydEHUs aleTuicHa. PereHepaTuBHbIN,
TOMOTE€HHBII ¥ OKHUCIUTENbHBIA NUPOIM3. OIEKTpoKpekuHr. CocTaB ra3oB MNHpOJIM3a M HX
paszeeHue.

Karanutuueckuit kpekunr. Celpbe u ero noaroroBka. IlpoaykTsl kpexkunra. Katanmzatopbl
KPEKHHIa, CTPOCHUE AIFOMOCUIMKATOB U MPUPOAA UX KATAIUTUYECKOW aKTUBHOCTH. Poib mpoTOHHOM
U anpOTOHHOM KHUCJIOTHOCTH. LleonmTel. MexaHn3m mpoTekarommx peakuui. MI3MeHeHne CBOMCTB U
pereHepanysi KaTaJlu3aTopoB B Ipouecce KpekuHra. [IpoMBIlIeHHBIE YyCTAHOBKM KaTaJIUTUYECKOIO
KPEKHHI'a U OCHOBHBIE TEXHOJIOTUYECKHE NTapaMETPBI.

Karanutuueckuit pudopmunr. Ceipse 1 ero noaroroska. [Ipoaykrel pudopmunra. Ilomydyenne
BBICOKOOKTAHOBBIX KOMIIOHEHTOB O€H3MHAa M apOMaTHYEeCKUX YIrieBoJaopoaoB. Kartamuzatopsl
pUpOpPMHMHIra, OCHOBHBIE pEAaKUMHU U MEXaHM3M KaTaJIUTHYECKOro NpeBpalleHus Ha(pTEHOBBIX,
napauHOBBIX U APOMATUYECKHUX YTIIEBOIOPOIOB. MI3MEHEHNE CBOMCTB U pereHepalyst KaTaan3aTopoB
B npouecce pudopmunra. [IpoMplliuieHHbIE YCTAHOBKM KaTaIUTUYECKOIO PU(POPMHUHIA U OCHOBHBIE
TEXHOJIOTMYECKUE NTapAMETPHI.

I'uaporenu3anioHHbIe Mpolecchl B HedTenepepadoTke. OCHOBHOE HAa3HAUYEHUE, KATAIN3aTOPHI,
XUMHUYECKHE OCHOBBI M MEXaHWU3M T'HMAPOrCHM3ALMOHHBIX NPOLECCOB. ['MAPOOYHMCTKA MOTOPHBIX
TOILTUB, CMA30YHBIX Macell, HapaMHOB, BAKYYMHBIX JUCTUIIISTOB M BTOPUYHBIX T'a30iIeH.

PeakTopb!l 1 TEXHOIOTHUS TPOLIECCOB TUAPOOUYHUCTKH.

I'mapoobeccepuBanue HePTAHBIX ocTaTKOB. HazHaueHue, KaTaau3aTopbl, XMMUYECKHE OCHOBBI U
MEXaHM3M MpoIeCca.

I'mapokpekrHr O€H3MHOBBIX (PpakiUii ¢ MOTy4YeHHEM MOTOPHBIX TOIUIUB, CKMKEHHBIX T'a30B U
n3onapauHOBBIX YriieBoAopoaoB. HazHaueHue, kaTanu3aTopbl, XUMHUUYECKHE OCHOBBI U MEXaHHU3M
mporecca.

I'mpaporenn3anoHHBIE TPOLECCHI B NPOM3BOJCTBE CMAa304HbIX Macen. Hasnauenwe,
KaTaJau3aTopbl, XMMHUUYECKHE OCHOBBI U MEXaHMU3M IIpoliecca.

I'mpponeankunupoBanue W Apyrue THIPOTEHU3ALMOHHBIE IIPOLIECCHI B MPOU3BOJICTBE
apoOMaTHYECKHUX YIJIeBOJOponoB. Ha3HaueHue, KaTanm3aTopbl, XMMHYECKHE OCHOBBI M MEXaHU3M
mporuecca.

ITpousBonacTBo napaduuos. [Ipon3BoACTBO XUIKUX MapapUHOB AenapaduHU3AMENH TU3EITbHBIX
¢bpaxuuii. Jlenapadpunnzanust MaciastHbIX GPaKIUM 11 TOTY4YEeHUs TBEPAbIX MapapuHOB.

IIpon3BoacTBO OKCcHIa yriiepoja U cuHTe3-ra3za. Kataintudeckas KOHBEpCUs MeTaHa U JPYIHX
yriaeBonoponoB. HaydHbele OCHOBBI Ipolecca M TEXHOJOTMYECKHE MapameTphl. OKHCIUTENbHAS
KOHBepcHs. BbIcokoTeMIlepaTypHass OKHUCIUTENIbHAs KOHBEPCHUS YIVIEBOJOPOAOB B OTCYTCTBHE
Karanu3aTopoB. OYMCTKAa CHHTE3-Ta3a, IOJYyYEHHE KOHIICHTPUPOBAHHOIO OKCHIA YIJIepoAa H
BOZOpOJA.

Hedrsaupie TorumBa. OOmias XxapakTepuCTHKa OCHOBHBIX BHJIOB TOIUIMBa (aBTOMOOMIJIBHOE,
IU3€IbHOE, AaBUAIIMOHHOE, PEAKTUBHOE, KOTelbHOe U 1p.). lloBenmenme wu  npeBpaimieHus
YTJIEBOJOPOJOB IIPH CTOPAHMM B ABUTATENSIX. AHTUETOHATOPBI U MEXAHU3M UX JeUcTBUA. OKTaHOBOE
yucio. [leraHoBoe yucIo.

Hedtsauble Mmacna. CMa3ouHble Macila MU MX OCHOBHBIE XapakTepUCTHKH. CHHTeTHYecKue
OPUCAAKM K CMa304YHBIM MaciaM (aHTHOKUCIUTENH, JCTPEecCcOphbl, MOIOIINE, BSI3KOCTHBIE,
IIPOTUBOU3HOCHBIE U JIp.), MEXaHU3M uX AelcTBus. KomiuiekcHble npucaaku. TexHUUecKkue Macia.



4.3. OcHOBHBIE MPOMBIIIJIEHHbIE NPOLecChl He(pTeXHMUYECKOT0 CHHTEe3a

4.3.1. IIpouecchbl ra10reHMPOBAHUS

Hayunple OCHOBBI TpPOLIECCOB TAJIOTEHUPOBaHHWS MapauHOB, one)UHOB, alETHIICHA,
apOMAaTUYECKUX M aJIKWIAPOMaTHYECKUX YIJIEBOAOPOAOB. 3aMECTUTENbHOE M IMPHCOEAUHUTEIHHOE
xJlopupoBaHue. ['amoreHupyromnyie areHTsl, KaTalu3aTopbl 1 MHUIIMATOPHI, YCIIOBUS I'aJIOTEHUPOBAHUS.
Tepmuueckoe, pOTOXMMHUECKOE M OKUCIUTENBHOE TaJIOTEHUPOBAHME M MEXAaHU3M 3TUX DPEaKLUi.
I'uapoxnopupoBanue oneuHoB u anetuieHa. [lomyyeHne XJI0pMeTaHOB, XJIOPITAHOB, AJUTMIIXJIOPUAA,
XJIOpOYTEHOB, XJl0pIapaduHOB, BUHWIXJIOPUAA, XJIOP- U MOJUXIOPOEH30JI0B.

4.3.2. IIpouecchl ruipaTanuu

FI/II[paTaI_II/Iﬂ OJ'IG(I)I/IHOB. TCpMO,Z[I/IHaMI/IKa, KaTaJIu3aTOPbl U MCXAaHHU3MbI pCaKHI/Iﬁ ruaparanuu.
Fnz[paTauH;{ alcTUuJICHA. TCpMOIII/IHaMI/IKa, KaTaJIu3aTopbl W MECXAHU3MbIL peaKuHﬁ ruaparanuu.
Cunres 9TaHOJIa, U30IIPOITIaHOJIa, BTOP- U TpeT-6YTaHOJ'IOB, alcTaiapacruaa.

4.3.3. IIpouecchl AJKUIUPOBAHMS

AnKunupoBaHue oJeQHHAMH apOMATHUECKUX YIIIEBOAOPONOB. Karammsaropel, MEXaHH3M U
KUHeTHKa peakiuu. [losyueHue 3Tui-, AMITUI- U HU30HPONMUIOEH30JI0B. AJKHIUpOBaHHE OeH3o0ia
BBICIIMMH OJieprHAMHU. AJKWIAPOMATHUECKUE IUIACTH(HKATOPHI, CMa304HbIE Macia, MPHCAIKUA U
CBIPbE JJIs1 IOBEPXHOCTHO-aKTUBHBIX BEIIECTB.

AnkunupoBanue — (peHONOB, HPOM3BOACTBO  CTAOMJIM3AaTOPOB  IOJUMEPOB U Macell.
AnkunupoBaHue napauHOB, KaTajlu3aToOpbl M MeXaHu3M peakuud. CHHTE3 BBICOKOOKTaHOBBIX
MOTOPHBIX TOIIUB. O-ankwivpoBanue ojepuHamu U auetwieHoM. Cunte3 MTBD, Bununanerara u
BUHWIOBBIX 3(UPOB CNUPTOB. BuHumupoBanue anetwieHoM. CuHHTe3bl BHUHWIALETUIICHA,
aKPWJIOHUTPUIIA ¥ BUHWINHUPPOIHUIOHA.

4.3.4. Peakuuu oJiepHOB ¢ M3MEHEHNEM MOJIEKYJISIPHON MacChI

Jumepuzanusi 1 onuromepu3sanus oinepuHoB. Kartaauzatopsl [uMepu3alud U OJIMTOMEPU3AIUN
one(uHOB. ANIOMUHUHOPTaHMYECKHE COEIWHEHUS M CHHTe3bl Ha WX OcHOBe. I[Ipom3BoacCTBO
JTUHEUHBIX 0-0iepuHOB. CHHTE3 JIMHEWHBIX TIEPBUYHBIX CIIUPTOB.

Mertare3uc  (aucCmponopuuoHHpoBaHUE)  one@uHOB. [OMOTeHHbIE UM  TeTepPOreHHbIE
KaTanu3zaTopbl. Mexanu3M. BnusiHre NoJoKeHUs KpaTHOUM CBs3u. [IpakThyeckoe HCHOJIb30BAHUE U
MIEPCIIEKTUBBI.

4.3.5. IIpouecchl OKUCIEHHUS U IMOKCHIHPOBAHUSA

OxucnauTenbHble areHThl (MOJIEKYJISIPHBIM KHUCJIOPOJ, a30THAas KHCJIOTa, MEpPOKCHUIHBIE
COCMHEHHUS).

PanukanpHO-1IeNHOE OKHCJIEHHE TMapa@UHOBBIX M alKUJIAPOMaTHYECKHX YIJIEBOJOPOJIOB.
Kunernka u karanu3 peakuuu. IlomydeHue ruaponepokcuioB TpeT-OyTHIIOeH307a, ITHIOEH30/Ia U
M30IponuiIdeH3oia.

[TonyyeHue cOUPTOB M KUCIOT OKUCIEeHUEM mapapuHoB. OkucieHue Ha(TEHOB B CIHUPTHI U
KeToHbl. OKHcIeHre METUIIOEH30JI0B B apOMaTHUYECKHE KUCIIOTHI.

I'eTeporeHHO-KaTaIUTUUECKOE OKHCIEHUE YIJIEBOJOPOJOB M HX NpOou3BOAHBIX. OKucieHne
apOMAaTUYECKUX U JpPYTUX YIJIEBOJOPOJOB C 0Opa3oBaHMEM BHYTPEHHUX AaHTUAPUAOB IU- U
TETpaKapOOHOBBIX KHCIIOT.

OKucInTeNbHBI AMMOHOJIN3 OJE(HHOB U APYIMX YIVIEBOAOPOIOB C 00pa30BaHMEM HUTPHUIIOB.
Oxwucrnenue oyie(puHOB C COXpaHEHUEM JIBOMHOM cBsi3u. [lonydyeHne akponenHa.

Oxuncnenne >THieHa 10 OKCHIA dTWiIeHA. Karaam3aTopel OKHMCIEHUS, MEXAHH3M M KHHETHKA
peaKuuid.



DONOKCUINPOBAHHE one(uHOB MEePOKCUKHUCIIOTAMH, MIEPOKCHIOM BOJIOpOA u
runponepokcunamu. [lomydenune okcunma mpormieHa. CHHTE3 aleTalbleruia U BUHWIALETaTa M3
STHJICHA.

4.3.6. IIpouecchl AeruIpUPOBAHNSI H THAPUPOBAHUS

TepMmomuHaMuKa peakiuili ACTHIPUPOBAHUS W THAPUpOBaHUsA. KaTaau3artopbl, MEXaHHU3M H
KMHETUKAa peakuud JeruApupoBaHus W TIuapupoBaHusa. KaraauTudyeckoe U TEpMUYECKOE
AeruapupoBanue. JleruapupoBaHue alKWIAPOMAaTHUSCKUX coenuHeHuid. IlonydeHue crupona, o-
METWJICTHUpOJa, TuBHHWIOEH30ma. Jlerunpupoanne napadguaoB u onedpuHos. [lonmyduenue Oyraanena
U usonpeHa. OKHUCIUTENBHOE JCTHUAPHPOBaHHE oyiehHHOB. [MAPHpPOBaHHE apPOMATHYECKUX
yriieBoopoioB. [loiydeHne nukiiorekcaHa.

4.3.7. CuHTEe3bI HA OCHOBE OKCH/Ia yIjiepoJaa

Cunres yrnesonoponos u3 CO u Bogopona. Karanus, ycinoBus u mexanusm peakuuu. CuHTe3
cnuptoB u3 CO u Bomopoxna. Ilomyuenue meranona. Cunre3 anpaerusioB u couptoB Csz-Cy u3
onepunoB, CO um Bomopoma (okcocuHTe3). CHHTE3 KapOOHOBBIX KHCJIOT Ha OCHOBE pEaKIUu
KapOOHUIIMPOBaHUS OJieUHOB, alleTUIeHa U CcIUPTOB. [lepCreKTHUBBI CHUHTE30B C HCIHOJIB30BAaHHEM
OKCHJIa ¥ IMOKCHJIA YTIIepo/ia.

4.3.8. Ilpoueccs! cyabpupoBaHus, CyIb(PaTHPOBAHNS, CYJIb(POOKHUCTEHUSA U
cy1b(}oXJI0pMpPOBaAHHS, HUTPOBAHMUS

Cynpdupyromme areHThl W YCIOBUS HX MNpuMeHeHus. Mexanm3Mm peaknuii. [lomyuenue
ankwicynb(onatoB, onepuHcynbpoHATOB, aTKUI-O€H30JICYIHPOHATOB, ankuicyiabdaroB. Hx
3HAQUYEHHE B CHHTE3€ MOBEPXHOCTHO-aKTUBHBIX BemiecTB. OOmactu mnpumeHeHus [IAB, Bximrowas
He(pTeno0suy. Hutpyromume areHTsl U yCIOBUSI MX MpUMeHeHUus. MexaHu3M peakuuil. HutpoBanue
napadpuHOB, HAPTEHOB W AapOMATHYECKUX YIIIEBOJAOpOAoB. OO0sacTM NTPUMEHEHUS TMPOAYKTOB
HUTPOBAHUS.

Cnmcoxk pekoMeHayeMoil TuTepaTypsbl

1. Anekcannpo M.A. Ileperonka u pektudukanus B Hedrenepepabotke [Tekcr] / U. A.
Anexcanapos. - M.: Xumus, 1981. - 351 c.
2. Anamu3 Hedtu [Tekcr]: copas. : nep.c anri. / JIx. I'. Caeiir. - CII6.: IIpodeccus, 2010. - 479

3. AToMHas U MojekyispHas crektpockonus [Tekct]: atom. cmektpockomus / M. A.
EnpsmeBuy. - 5-e u3a. - M. : IMBPOKOM, [2009]. - 527 ¢

4. bepr TI'.A. Karanmutuueckoe ruapooOnaropakxuBanue HePTIHbIX ocTatkoB [Tekcr] /
I'.A.bepr,C.I'. XaOubymnus. - JI. : Xumus, 1986. - 189 c.

5. Bnaco B.I'. ®usuko-xumuueckue CBOHCTBa He(pTeH, HEPTIHBIX (PaKIUi U TOBAPHBIX
HedrenpoayktoB [Tekct]: yueb.mocobue / ['oc.o0OpaszoBar.ydpexaeHne BbICHLIPOd.00pa3oBaHUs
Camap.roc.TexXH.yH-T. - 4-e u3[., ucnp.u joi. - Camapa: [6. u.], 2009. - 204 c.

6. Bmacos B.I'. I'mampoounctka, ruapoobeccepuBaHUE W THAPOKPEKUHT HE(PTSIHOTO CHIPHS
[Tekcr]: yue6.-meroa. mocobue / B. I'. Brnaco; Camap.roc.TexH.yH-T. - 2-¢ u3J., uctp. - Camapa: [0.
n.],2014.-139 ¢

7. 'maporeHu3anioHHble  Tpoliecchl  HedTenepepadoTKu U (PU3MKO-XMMUYECKHE METOIbI
aHaJIM3a MOJIy9aeMbIX MPOAYKTOB [ DIIEKTPOHHBIN pecypc]: yuel. mocodue / A. A. Tlumep3un [u ap.];
Camap.roc.TexH.yH-T, XUMHUYECKasi TEXHOJOTHsS ImepepaboTku HedTH U rasza. - DIEKTpPOH. JaH. -
Camapa: [6. n.], 2012.

8. 'opnamze I'.H., I'mpyn M.B., Komenes B.H. YrneBomopoasl HepTn U MX aHANIU3 METOAOM
ra3oBoi xpomarorpaduu:YueoHoe nmocooue.—M.: M3a. nentp PI'Y HedTn u raza um.M.M.I'yOkuHa,
2010.—-237 c.



9. l'oproune cma3ouHble MaTepHaibl [ TEKCT]: SHIUKIIONE. TOIKOBBINA CIOB.-cIIpaB. / o pen. B.
M. IkonbHUKOBA. - 2-¢ u31. - M.: Texurdopm, 2010. - 753 c.

10. I'ypeBuy U.JI. Obmue cBOMCTBA U TIEpBUYHBIC METOBI epepaboTku HedTH U ra3a [Tekcr]:
yue06. / 1. JI. T'ypeBuy; pen. A. I'. CappanamBuiu, pea. A.M. Cko6io. - 3-¢ uz.,nepepad.u joi. - M.:
Xumus, 1972. - 379 c.

11. T'ypee A.A. Xummorosorusi [Tekcr]: [Yue6.mms By3oB] / A.A.I'ypeeB, N.I.Dykc,
B.JIL.JIamxu. - M.: Xumust, 1986. - 366 c.

12. NanunoB A.M. Ilpumenenue npucaaok B torumBax [Tekct] / A. M. Jlauwios. - M.: Mup,
2005. - 287 c.

13. 3a6otun JI.U. Xumus v TEXHOJOTHUS BTOPHYHBIX IpoiieccoB nepepadotku HehTu [Tekcr]:
yue0. mocobue / JI. U. 3abotun ; Camap.roc.texH.yH-T. - Camapa : [0. u.], 2014. - 331 c.

14. Kazakosa JLII., Kpeita C.DO., ®U3UKO-XUMUYECKHE OCHOBBI TPOU3BOACTBA HE(DTIHBIX Maced.
—M.: Xumus, 1978. — 320 c.

15. KamnaeBa A.M. Xumus roprounx uckomnaeMmbix [Tekct]: [Yue6.mocooue] / A. U. Kamuena. -
M.: Xumusg, 1974. - 271 c.

16. Katanus B Cl-xumuu [Tekcr] : nep.c anrd.; [lox pen.B.Kaiima / ITon pen.B.Kaiima ; pen. B.
Kaiim. - JI. : Xumusg, 1987. - 296 c.

17. Kpekunr HedTsHBIX (paknuii Ha MeoauTcolepkamux Karanuszaropax [Tekcr] / Ilox
pen.C.H.Xamxkuena. - M. : Xumus, 1982. - 277 c.

18. Jlebenes H.H. Xumus u TEXHOJIOTHUS OCHOBHOIO OPraHHMYECKOrO0 M HEPTEXUMHUYECKOTO
cuntesa [Tekcrt]: yue6. / H. H. JIeGenes. - 4-e uzn., nepepad. u nor.-Penp. u3a. - M.: Anssiac, 2013. -
589 c.

19. ManossH, A. K. Texnonorusi nmepepaboTKu MpUpOAHBIX 3HeproHocurener [Tekcr]: yuel.
mocobue / A. K. ManossH. - M.: Xumus, 2004. - 455 c.

20. Macnsuckuii I'.H. Karanmutuaeckuit pupopmusr 6eH3uHOB [TekcT]: XUMHUs M TEXHOJIOTHUS /
I''H. Macnsauckuii, P.H. Hlanupo. - JI.: Xumus, 1985. - 221 c.

21. Meiiepc P.A. OcHoBHBIe mporecchl HedTenepepaboTku [Tekct] : copas. / P. A. Meiiepc ;
nep. ¢ 3-ro aHrI. u3ln., noxg pex.: O. ®@. I'maronesoii, O. II. JIsikoBa. - CII6.: IIpodeccus, 2011. - 940
c.

22. Myxuna T.H., bapa6anos H.JI., bapa6am C.E. Iluponu3 yraeBogopoaHoro ceipbs [Tekcr]/
T.H.Myxwuna, H.JI.bapa6anos, C.E.bapa6ar.- M.: Xumus, 1987.-240 c.

23. Myxuna T.H., bapa6anos H.JI., bapa6am C.E. Iluponu3s yrneBonopoaHoro ceipbs [Tekcr]/
T.H.Myxwuna, H.JI.bapa6anos, C.E.bapa6armi.- M.: Xumus, 1987.-240 c.

24. TlepepaboTka TspKeNbIX HepTel M HE(DTAHBIX OCTATKOB. [ MAPOTEHM3AIMOHHBIC MPOIIECCHI
[Tekct]: mep.c anrin. / X. Anunra, [Ix. Cneir. - CII6.: LIOII "IIpodeccus", 2013. - 380 c.

25. [Torexun B.M. OcCHOBBI TEOpUHM XUMHUYECKHX TMPOIECCOB TEXHOJOTHH OPraHMYECKUX
BeniecTB U HeprenepepadboTku: yueOnuk / B.M. [Totexun, B.B. [Totexun. — CII6.: Jlanb, 2014. — 887
c.

26. CyxanoB B.II. Kataimutndaeckue mporeccsl B Hedrenepepadotke [Tekcr] / B. I1. CyxaHoB. -
2-e u31., nepepad. u gor. - M.: Xumus, 1973. - 414 c.

27. Tamabe K. Karammzatopsl u katanmutudeckue mporeccel [Tekcer] / Tlep. ¢ sm.
IT.A.O6pasuoga; [Tox pen. A.JL.Knsuko. - M.: Mup, 1993. - 172 c.

28. TexHOJIOTHS TTPOU3BOJICTBA CMAa30YHBIX Macell M CIennpoaykToB [Teker] : yue6. mocobue /
B. A. Teuuenko [u np.]; Camap.roc.texs.yH-T. - M.: JEHAH/L, 2014. - 234 c.

29. Tomuna H.H., Makcumo H.M., ITumep3un A.A. MeToasl OYNCTKH HEPTSIHBIX (PAKIIHM.
YueOnoe nmocobue. Camapa: CamI'TVY, 2014. — 292 c.

30. TortmBa, cMa304HBIE MaTepHAIBI, TEXHUYECKHE KUIKOCTH. ACCOPTUMEHT U TPUMEHEHHUE
[Texcr] : cmpaBounuk / [W.I.AnucumoB, K.M.bareimroBa, C.A.bnaroB u np.]; Ilom pen.
B.M.IlIxonpHUKOBA. - 2-€ U31.,niepepad. u gor. - M. : Texundopm, 1999. - 596 c.

31. ®usnyeckue Metopl uccienoBanus B xumuu [ Tekct] : yue6. / FO.A.Ilentun, JI.B.Bunkos. -
M. : Mup : ACT, 2003. - 683 c.

32. Xumus Hedtu U raza [Tekct]: yued.nmocobue / B. 1. Ps6oB. - M.: DOPYM, 2009. - 336 c.



33. Xumus Heptu M rasza (B Bompocax M orBerax): yued. mocodue / Ps6os B.Jl., Caduena P.3.,
I'opnanze I'.H., Yepnora O.b., 'upyny M.B.- M.: U1 PT'Y Hedtr 1 raza, 2014. - 169 c

34. Yaynypu Y.P. Hedrexumus u nHedrenepepadorka. [Ipoiecchl, TEXHOIOTUU, UHTETPALIUAS. —
CII6.: ITpodeccus, 2014. - 432c¢.

35. Hopkennopp WM. CoBpemeHHbIM KaTaiu3 W XuMH4yeckas KuHeTwka [Tekcr] : mep.c

anri.:yue0. mocobue / WM. Yopkenmopd, X HaiimantcBenpaiit. - 2-¢ usn. - Joarompymusrit: NI
Hnremnekr, 2013. - 501 c.





