KCE yactb 5

XVIMUWA



Cneundurka XMMnn Kak HayKku
(onpeneneHve npegmetra XMmumn)

XuMus:

* Hayka 0 XUMMYECKUX DJIEMEHTAX U UX COCITUHECHUSAX.
* Hayka o BemecTBax U UX NMPEBPALICHUSAX.
* Hayka o npoueccax Ka4eCTBEHHOTO IPEBPALLECHUS] BELIECTB.

* Hayka, u3yuaromas CBOMCTBA U MPEBPALIEHUS BELIECTB, COMPOBOKIAAIOMINECI U3MEHEHUEM UX COCTABA
Y CTPOEHHUS.

e Cucrema 3HaHHUM O XMMHUYECKHUX DJIEMEHTAX U UX COCIUHEHUSX, JHEPTETUKE XUMHUUYECKUX MPOIIECCOB,
PEaKIMOHHON CIIOCOOHOCTH BEIIECTB, KaTaIn3aTopax v T.I.

OcHosHnasa npoonremamuxa:

CuctemMo00pa3yronM Ha4ajaoM COBPEMEHHOW XUMUU SBIISICTCS:

» [IpoGnema monaydeHus BEIIECTBA C 3aJaHHBIMU CBOMCTBaMHU. [IpakTrueckas
peanu3aius 3Toil mpoodeMbl 00eCTICUMBACTCS MTPOU3BOJACTBEHHOM AEATEIBHOCTHIO
JTFOJIEN.

» [IpoGnema BbISIBICHUS U ONIPEACICHNS METOIOB (CIIOCOOOB) yIIPaBICHUS CBOMCTBAMU

BelllecTBa. PernieHue 31oi mpoOsieMbl OnpeIeisieTCsl YpOBHEM Pa3BUTHUSI XUMUUYECKOTO
3HAHUS U OPraHU3aleN HAyYHO-UCCIEN0BATEIBCKON AEATEIbHOCTH.

B aToM u 3akiiroyaeTcsi OCHOBHas Mpo0JieMa XMMHUHM M CHCTEMOOOPA3yIolllee Hauajo ee Kak Hayku. Bes
UCTOPUSI XUMUHU, BCSA

HBOJIIOIMSI XUMUYECKUX 3HAHUH SIBIISETCS MPOIECCOM CMEHBI CIIOCOO0B PENMICHUS €€ OCHOBHOM MPOOIEMBI.



Cneuundunka XMMnmn Kak Hayku
(XxMmMmnyeckas kaptmHa Mupa)

[ Xnmunyeckasa KapTuHa mupa J

DopMHUPYETCS HA OCHOBE YETHIPEX KOHIIENTYAJIBHBIX CHCTEM XUMHUYECKOTO 3HAHUS: YUYEHUS O COCTABE BEIIECTBA,
CTPYKTYPHOM XHUMHUH, YYEHUS O XUMHUUYECKHUX MTPOIIECCAaX, IBOTOIUOHHON XUMUAU

€C COACPIKAHHUCM ABJIACTCA

KoHuenTyanbHbIE 3HaHHS O CTPOEHUH MaTEPUAIBHOTO
MHPA CO CTOPOHBI €70 XUMUYECKOTO CONECPKAHUS

KOHH@HTyaHBHLIC 3HAaHUA O pa3BUTUU MAaTCPUAJIBHOT'O
MHpPa B IIJIAHE €TI0 XUMHYECKOU 9BOJIIOITUH

KoHuenTyanbHbIE 3HaHHS O TPOUCXOKIEHUN OCHOBHBIX
BUJIOB U (DOPM BEIIIECTBA, O €T0 XUMUYECKON CTPYKTYpe

KoHuenTyanbsHbIE 3HaHHS O IPUPOIHBIX MTPOLECCAX
XUMHUYECKOTO IBUKECHUS

KonnenTyasnabHble 3HaHUSI TEOPETUYECKUX OCHOB XUMUHU:
CTPOEHHE aTOMa, YYEHHE O XUMHUYECKOH CBS3H,
KaTajan3e, peaKMOHHOM CIIOCOOHOCTH BEIIECTB U
JpyTrye HANpaBiIeHUs B XUMUU




Cneunduka XMmMmmm Kak Hayku

(KOHUEenTyanbHblE CUCTEMbI XUMUYECKUX 3HAHWUI)

Pazeumue xumuu — 310 MpoIcCC CTAHOBJICHUSA KOHICTITYAJIbHBIX

CHCTEM, MPUYEM KaK7asi HOBasi BO3ZHUKAJIA HA OCHOBE NPEAbLIYIICH
¥ BKJIIOYajia ee B ce0si B mpeoOpa30BaHHOM BHUJIE

e o=

Yyeunune o cocraBse
1660-¢ 1T,

OTO NepBbIil KOHLENTYallb-
HbIM YpOBEHb. [laHHBIN
YPOBEHb CBSI3aH C UCCIIe-
JIOBaHHEM Pa3JIUYHBIX CBOWCTB
BELIECTB B 3aBUCUMOCTH OT MX
XMMHYECKOI0 COCTaBa,
OIPEAEIIAEMOT0 X
XUMHUYECKUMU dJIeMeHTaMu. B
niepuoz ¢ cepeaunsl X VII B.
o Bropoii nonosuHsl XIX B.
YuyeHue 0 cocTaBe BEIECTBA
MIPEICTABISIIO COOO0M BCIO
xumuto. OHO CyIIECTBYET U
CETOHS, TIPEICTABIISS COOOM
4acTh XUMUU

CrpyKTypHas XUMUS
1800-¢ rr.

BTopou koHLenTyaJIbHBIN
YPOBEHb TO3HAHUS CBOMCTB

npeanojgaracTt uCCICI0BaHUC

CTPYKTYpBHI, T.€. criocoda
B3aMMOJICHCTBHS 3JIEMEHTOB

BenlecTBa. K atoMmy BpeMeHn

CTaJI0 OYEBHUIHO, YTO
CBOMCTBA BEIIECTB, UX

Ka4yeCTBEHHOE pa3HOOoOpas3ue
00yCJIaBIUBAIOTCS HE TOJIBKO

COCTaBOM, HO U CTPYKTypOH

MOJIEKYJ. DTOT YPOBEHbB, KaK
0oJIee BBICOKHIA, BKITIOUACT B

ce0s MepBblii

YueHue o
XUMHYECKUX
[Iponeccax

1950-e rr.
TpeTI/II/I KOHHeHTyaHBHBH/I

YPOBEHb CBS3aH C
HCCIIEIOBaHUEM
BHYTPEHHHX MEXaHU3MOB U
YCJIOBUM MPOTEKAHUS
XUMHYECKHUX MPOIIECCOB
(CKOpOCTb MPOTEKAHUS
MPOLIECCOB, TEMIIEPATYPA,
JABJICHHE U T.I.). XUMHUS
CTaHOBHTCS HAyKOM HE
TOJILKO O BEIIECTBAX,
CKOJIBKO O MpoIieccax u
MEXaHHU3MaX U3MEHEHUs
BEIECTBA

DBOJIIOIIMOHHAS
XAMUA
1970-e T,

YeTBepThin
KOHIIETITYaJIbHBII YPOBEHb
IpeJICTaBISET CO00i
pa3BUTHE MPEABLAYIIETO
ypoBHs. OH npeanonaraer
Oosee TIy0oKoe U3yUeHHE
IPUPOJIBI U YCIOBUMN
NPOTEKAHUSI XUMHUECKUX
npoueccoB (MpUMeHeHue
KaTajau3aTopoB U T.I.). Ha
3TOM ypOBHE HabIr01aeTCs
caMOOpraHu3aIus
XUMHUYECKUX MPOIIECCOB




[Tpobrnembl COBPEMEHHON XUMNU
(CTPYKTYypa XMMMNYECKNX coeanHeHuin; YacTb )

IIpo061eMbl HA YPOBHE CTPYKTYPHON XUMMM:*

[1o cOBpEMEHHBIM MPEICTABICHUSAM CTPYKTYyPa MOJIEKYJ — 3TO POCTPAHCTBEHHAS U YHEPrETUYECKAS
YIIOPSAIOYEHHOCTh KBAHTOBO-MEXaHUYECKOW CUCTEMBI, COCTOSIIIEA U3 aTOMHBIX SIJIEP U JJIEKTPOHOB.

CrpykTypHas XMMHsi OTPAaHMYE€HA PAMKAMU 3HAHUM TOJIBKO O MOJIEKYJIaX BEIIECTBA, HAXOAIIETOCS B
JOPEAKIIMOHHOM COCTOSIHUU. OJTHUX 3TUX 3HAHUW HEOCTATOYHO IS YIIPABJIECHHUS IIPOLIECCAMU
npeBpalieHus Benectsa. ComacHO CTPYKTYPHBIM TEOPHUSAM, JOJKHBI ObITh BIIOJIHE OCYIIECTBUMBI
MHOTHE peakiuuu. OgHako 00JbIIOe KOJUYECTBO PeaKlnii OPraHMueCKOro CUHTE3a, OCHOBAHHBIX
JIMIIb HA NPUHIUIIAX CTPYKTYPHOW XUMHUH, UMEIOT OYEHb HU3KUE BBIXOJbI IPOAYKIIMU U OYEHD
OonbIIMe No0oYHbIE 0TX0AbI. Kpome Toro, /uisi Npon3BOACTBAa HA OCHOBE OPraHUYECKOIO CUHTE3a
VICIIOJIB30BAJIOCH JOPOTOCTOSAIIEE CHIPHE CENBCKOXO3IUCTBEHHOTO IMPOU3BOICTBA.

[IpoOnembl CTpyKTypHOM HEOPraHNYeCKOH XMMHUHM — 3TO, TI0 CYIIECTBY, poOJIeMbl XUMHUU TBEPJIOTO
Tela, a IMEHHO: ITONCK IyTeH CHHTEe3a KPUCTAJVIOB ¢ MAaKCHMaJIbHBIM NpUOIHKEHUEM K H/1CaNIbHOM
peLIeTKe IS MOJyYEHHS] MaTEPUAIOB C BBICOKOWM MEXaHUYECKOU IMPOYHOCTHIO, TEPMUUYECKON
CTOMKOCTBIO U JOJITOBEYHOCTHIO; CO3/IAHMUE METOJIOB MOJIYUYECHUSI KPUCTAILIOB, COIEPKAIINX
3aMpPOEKTUPOBAHHBIE N€PEKTHI PEIIETKH, YTOOBI MOMYYUTh MaTepUabl C 3aJaHHBIMU
ANEKTPOPU3NIECKUMHU U ONITHUYECKUMH CBOMCTBAMHU.

* «CTpyKTypHasi XUMUs» - TEPMUH yCIOBHBIN. Peub et 00 ypoBHE pa3BUTHS XUMUYECKUX 3HAHUM, pU
KOTOPOM OCHOBHYIO POJIb UTPAET MOHATHE «CTPYKTYpa» (CTPYKTypa MOJIEKYJIbl peareHTa, B TOM
YKCIIE MAaKPOMOJIEKYJIBI MJIM MOHOKPHCTAJLIA)



[Tpobrnembl COBPEMEHHON XUMNU
(Npobrnembl y4eHNsa 0 XMMUYeCcKux npoteccax)

IIpo0sieMbl y4eHHs 0 XMMHYECKHUX mpoueccax:*

CrnocoOHOCTh K B3aUMOICHCTBUIO PA3IMYHBIX PEAreHTOB OMpPEACIISIeTCS HE TOIBKO UX aTOMHO-
MOJIEKYJISIPHOU CTPYKTYPOU, HO U YCIOBUSIMU MPOTEKAHUS XUMUYECKUX PEAKLIUM.

K ycinoBusiM mpoTekaHusi XUMUYECKHUX MTPOLIECCOB OTHOCSITCS TEPMOANHAMUYECKHE
(XapakTepu3yIollue 3aBUCUMOCTb PEAKIMi OT TEMIIepaTyphl, JaBIEHUS U T.Il.) 1 KHHETUYECKUE
(aKTopBHI.

TepMonuHaMUYECKOE BO3ACHCTBUE BIUSET IPEUMYIIECTBEHHO Ha HAIPABICHHOCTh XUMHUECKUX
npoiieccoB. yHKIUU yNpaBIeHUs] CKOPOCTHIO XUMUUYECKUX MPOIECCOB BBHITTOIHIET XUMHUECKas
kruHeTHKa. OHAa yCTaHaBIMBAET 3aBUCUMOCTD MTPOTEKAHUSI XUMUYECKHUX MPOIIECCOB OT MHOKECTBA
CTPYKTYPHO-KMHETHYECKHUX (DAKTOPOB: CTPOCHUS UCXOIHBIX PEareHTOB; X KOHIICHTPALUN;, HATUYHUS
B PEAKTOPE KaTaIn3aTopoB (MJIM UHTUOUTOPOB) U APYTHUX J00aBOK; CIOCOOOB CMEIIMBAHUS
peareHTOB; Marepralia U KOHCTPYKIIMH peakTopa u T.I. BiausHue Takoro Tumna ¢GakTopoB Ha X0/
XUMHUYECKUX PEAKIINH MOXKET OBITh CBEIEHO U K KaTalln3aTopy, T.€. K MOJ0KUTEITLHOMY
BO3JICHCTBHUIO HA XUMUYECKUM MPOIECC, U K UHTUOMPOBAHUIO, CACP>KUBAIOIIEMY MPOIIECC.

Karanus — 310 npoiiecc u3MEeHeHUs! CKOPOCTU MU BO30YXKACHUS XUMUYECKON peakiuu
BEIECTBAMU-KaTaIN3aTOPAMHU, KOTOPBIE YUACTBYIOT B PEAKIIMU, HO HE BXOJAT B COCTaB KOHEUHBIX
IpoAYyKTOB. BemnecTa, 3aMensisonme XuMUIECKYI0 Peaklinio, Ha3bIBAOTCSI HHTUOUTOPAMH.

Karanu3 urpaet pemaroiyto poJib B MPOIECcce Mepexoaa 0T XUMHUYECKUX CUCTEM K OMOJIOTHYECKUM.

* COBpEMEHHOE YUEHHE O XUMUYECKUX MPOLECCAX — HANNISIAHBINA TPUMEpP NIyOOKOM B3aUMOCBS3U

(1)I/ISI/I‘IGCKI/IX, XUMHYECKUX U OMOJIOTMYECKUX 3HaHU. B ocHOBe JAHHOI'O YUCHHA JICIKUT
XUMHUUYCCKasg TCPMOJMHAMHUKA 1 KUHCTUKA — TPAAUITUOHHLIC o0macTu (I)HBquCKOﬁ XUMHU.



[Tpobrnembl COBPEMEHHON XUMNU
(3BONKOLUMOHHAA XUMUS; YacTb |)

[ CamoopraHnsauua* 3BoSfIIOLUMOHHbIX CUCTEM J

Cy1miecTBYIOT JIBa MOAX0/1a K TIpo0ieMe caMOOpTraHu3aliy NpeI0N0IOrHYECKUX CUCTEM

4[ CyOcTpaTHBIN MOAXO0 ] { OyHKIMOHAIBHBIA MOIXO/ }—

OtnuuuTteabHas qcpTa 3TOro 1moaxoaa COCTOUT B OTnuunTenbHas qcpTa JaHHOI'O IMoaxoJa COCTOUT B
NCCICOI0OBaHUUN BCH.IGCTBGHHOﬁ OCHOBBI OMOJIOTHYECKUX HCCJIICOIOBAHUU IMTPOHCCCOB CaMOOPTaHHU3allnU

CHUCTCM, T.C. OIIPCACIICHHOI'O COCTAaBa 3JICMCHTOB — MAaTCPHUAJIbHBIX CUCTCM, BBISBIICHHA 3aKOHOB, KOTOPBIM
OPraHOICHOB U OHpe,ZICJICHHOﬁ CTPYKTYPhBI BXOIAINIUX B MMOAYHNHAIOTCA TAKHC IIPOLCCChI

PKUBOM OpraHU3M XUMHUYECKHUX COCITMHCHUN.
Pe3ynbraToM cyOCTpaTHOTO MOaX0/1a K mpodaeme
OuoreHesa sBJIICTCS HaKOIJICHHAs nHpopMaIus 0o
0TOOpE XUMUYCCKHX DJIEMEHTOB U CTPYKTYP

* TlonsTue «CaMOOpraHu3anusa» O3HAYACT YIIOPAAOYCHHOCTL CYIICCTBOBAHWA MATCPUAJIIbHBIX TMHAMHUYCCKUX, T.C.
Ka4CCTBCHHO N3MCHATIOIMMNXCA CUCTEM



[Tpobrnembl COBPEMEHHON XUMNU
(3BOMIOLUMOHHAA XMmMus; YacTb I)

Camoopranuzanus 3BOJTIONUOHHBIX CUCTEM (CyOCTpaTHBIN MOAX0M):

OT60p XUMHUYCCKUX IJICMCHTOB B IMPOLECCE CaMOOpTraHu3aIliuu HpGI[6I/IOJIOFI/I‘1€CKI/IX CHUCTCEM BHEC OIIPCACIICHHBIC
3aKOHOMCPHOCTH B 3TOT MPOLCCC:

*  OCHOBY KUBBIX CUCTEM COCTABJISIFOT TOJIBKO IIECTh AJIEMEHTOB, IIOJYUMBIIMX HA3BAHUE OPraHOI'€HOB: YITIEPO/L,
BOJIOPOJI, KHCIIOPO/, a30T, (hochop, cepa, ob1mas BecoBast 10751 KOTOPBIX B Opranu3Me cocrasisieT 0onee 97%. 3a
HUMH cJenyioT 11 37eMeHTOB, KOTOpBhIE IPUHUMAIOT YYaCTHE B IIOCTPOESHUH MHOTHUX (PH3UOJIOTHUECKH BaXKHBIX
KOMIIOHEHTOB OMOCHUCTEM: HaTPUil, KaJluii, Kalbl[ui, MarHui, >keyie30, KPEMHUH, aAJIFOMUHUN, XJIOP, ME/lb, LINHK,
ko0anbT. MIx BecoBas noist B opranusme — 1,6%. Ectb emie 20 aneMeHTOB, y4acTBYIOIIKX B TOCTPOSHUH U
(YHKIIMOHMPOBAHUHU OTAEIBHBIX Y3KOCTIeIH(pUUECKUX OMOCHCTEM, JUTsI KOTOPBIX COCTaBIsIET OKoso 1%. YuacTue
BCEX OCTAJIbHBIX 3JIEMEHTOB B IIOCTPOEHUHN OMOCHCTEM MPAKTUUYECKH HE 3a(DUKCHPOBAHO.

. KapTrnHa XuMH4YeCcKOro MHUpa CBHIETEILCTBYET 00 0TOOpE 371eMEeHTOB. B HacTosIee BpeMs HACUUTHIBAETCS OKOJIO 8
MJTH. XUMHYECKUX coeauHennii. I3 aux 96% - oprannydeckue, cocrosmue u3 tex xe 6-18 anementon. U3
ocTtayibHBIX 90 xuMHuueckux 3neMmeHToB [Ipupona co3nana Bcero okosio 300 ThiC. HEOPraHUYECKUX COCTMHEHUMN.

¢ Teoxumuueckue ycinoBusi HE UTPAIOT CYIIECTBEHHOM pOJiM B 0TOOpE XMMHUECKUX AIEMEHTOB IIpU (POpPMUPOBAHUHU
OpraHUYecKuX U Ouojornyeckux cuctem. OnpeaensomumMu GakTopamMu B 0TOOPE XUMUYECKUX 3JIEMEHTOB B
JAHHOM CJIy4ae BBICTYMHAIOT YCJIOBHS COOTBETCTBUS ATHX AJIEMEHTOB OIpe/IeICHHBIM TPEOOBAHUSAM: a) CHOCOOHOCTh
00pa3oBbIBaTh MPOYHBIE U IHEPrOEMKUE XUMUYECKHE CBSI3U; 0) 3TH CBSI3U JOJKHBI OBIThH JTAOUJIBHBI, T.€. JIETKO
MOJIBEPTAIOIIHUECS] TOMOJINU3Y, TeTEPOIH3Y WU LIUKINYECKOMY IepepacipeneneHuto. Bot mouemy yrieposa otoOpan
U3 MHOTHX JPYTUX JIEMEHTOB Kak opraHorer Nel.



[Tpobrnembl COBPEMEHHON XUMNU
(aBonoymMoHHasa xmmug; Yactb )

IBOJIIOIMOHHBIE MPO0OJIEMbI B XMMHH:

HOII SBOJIIOINTMOHHBIMHA HpO6J'IeMaMI/I B XMMHUHU ITOHUMAIOT ITPOICCChI CaMOIIPOU3BOJIbHOI'0O CHHTC3a HOBBIX
XHUMHNYCCKHUX COGHHHGHHﬁ, ABJIAIOIMINXCS 0oJiee CI0KHBIMU U BBICOKOOPIaHN30BaHHbLIMU ITPOAYKTAMH I10
CPaBHCHHUIO C UCXOAHBIMHU BCUICCTBAMMU. HOBTOMy OBOJIIOIIMOHHYIO XUMHWIO CHHUTAIOT npez[Teqeﬁ OMoI0rNYU — Hay1(0171
0 CaMOoOpraHu3anuvy U 0 CaMOpPa3BUTHHU XUMHYCCKHUX CUCTCM.

Bce q)YHKHI/II/I H IIPOLCCChI, IIPOUCXOAAIINC B )KUBOM OPraHHU3MEC, MOKHO HU3JIOKUTDH Ha A3bIKC XUMHH, B BUIIC
KOHKPCTHBIX XUMHWYCCKHUX ITPOICCCOB.

OCHOBHOM UCKITFOUUTENIBHON 3PPEKTUBHOCTH OHOJIOTHUYECKUX MPOIIECCOB siBisieTcst Onokatanus. [loaToMy HOBas
XUMHUS JIO0JKHA OCHOBBIBATHCS HA KaTAIMYECKOM OIBITE KUBOM MPUPO/IBI.

J171st 0CBOEHMSI KaTaJIM4eCKOro OIbITa KUBOW MPHUPOJIbI IEPCIIEKTUBHBIM HAIPABICHUEM SIBIISIOTCS UCCIIEIOBAHMS,
OpPUEHTUPOBAHHBIE HA PUMEHEHNE IPUHIIUIIOB OMOKAaTaln3a B XUMUU U XUMUYECKON TEXHOJIOTUH, YTO
IpeJosiaraeT u3y4yeHrue 3aKOHOMEPHOCTEN KUBOU MPUPO/IBI, B TOM YHCIIE U ONbITa POopMUpOBaHus (hepMeHTa,
KJIETKH, OpraHu3Ma. 31€Ch U 3aJI0KEHbI OCHOBBI BOJIOLMOHHOW XMMUH, MPEANOIarawei NyTH HOBbIX
XUMHUYECKUX TEXHOJOTUM, CHOCOOHBIX CTaTh aHAJIOTaMU KMBBIX CUCTEM.

OBOJIIOLIMOHHAS] XUMUS — 3TO HOBOE YIIPABIEHUE XMMUYECKUMH IIPOLIECCaMU, MTPEATNONArarolee NIpUMEHEHNE
NPUHIUIIOB CHHTE3a cebe MogoOHbIX MoJieKyi. [1o mpuHIHITy (epMEHTOB CO3aMyTCs KAaTAIH3aTOPhI C TAKUM
pa3HooOpa3zueM KauecTB, KOTOpBIE JAJIEKO MPEB30IIyT KaTaau3aTophl, CyLECTBYIOIUE B XMMUYECKON
IIPOMBILUIEHHOCTH.

BO3HUKHOBEHUIO 3BOMIOIMOHHON XMMUU CIIOCOOCTBOBAJIM UCCIIEAOBAHMS B 00JaCTH MOJICIIMPOBAHUS
OMOKaTaIu3aTOPOB U PeaIbHO OLUIYTUMBIE YCIIEXH «HECTAIMOHAPHOW KUHETHUKNY WIH TUHAMHKH XUMHYECKHX
CUCTEM.

Benymiee noinoxeHue B pa3BUTHHA HECTALMOHAPHOW KMHETUKYU 3aHUMAET TEOPUsL CAMOPA3BUTHUS OTKPBITBIX
KaTaJINYeCKUX CUCTEM, CLIOCOOCTBYIOIAs CYILIECTBEHHOMY YJIyUILIEHHIO CBOMCTB KaTajau3aTropa.



[Tpobrnembl COBPEMEHHON XUMNU
(3BONOUMOHHAsA Xumus; 4actb V)

Teopusi camopa3BUTHS 3JIEMEHTAPHBIX OTKPBITHIX KATAJIHYECKHX CHCTEM: ™

. Teopus camMopa3BUTHS IEMEHTAPHBIX OTKPBHITHIX KaTaTUIECKUX CHCTEM B CAaMOM OOIIEM BHJIE SBIISICTCS OOIIIEH
TEOpHUEH XMMHUYECKOM IBOJIONMHU M OMOTeHE3a.

® OCHOBHBIC HpO6JICMLI JJAHHOM TCOPHUH — 3TO BOIIPOCHI O ABMKYIIHUX CHUJIAX U MCXAdHU3MAX 3BOJIFOLUMOHHOI'O
Imponccca, T.C. BOIIPOCHI BLIABJICHUS U OIIPCACICHUS OCHOBHBIX SaKOHOMepHOCTeﬁ XUMHYECKOU SBOJIIOIIUH, 0T60pa
QJICMCHTOB U CTPYKTYP, YPOBHA XUMHYECKOU OpraHu3anyv U UCPpaApXuu XUMHNYCCKUX CUCTCM KaK CIICACTBHA
6):10210:0)00%0% 8

® CYTB JIaHHOfI TCOPHUH — XUMHUYICCKaA 3BOJIIONUA €CTh HC YTO MHOC KaK CaMOPa3BUTUC KATAIITUNICCKHUX CUCTEM.
3BOJHOIII/IOHI/IPYIOHII/IM JOMHUHAHTOM SABJIAIOTCS KaTaJInu3aTOPbI.

*  CamopazBuTHE, CaMOOpraHU3alUsl, CAaMOYCII0)KHEHHUE ITPOUCXO/IUT 33 CUET €CTECTBEHHOIO 0TOOpa aKTUBHBIX
KaTaJM4eCKUX LIEHTPOB U MOCTOSHHOTO IPUTOKA TpaHcPopMupyemoii sHepruu. I1ockoiabKy HICTOUHUKOM SHEPTUU B
OCHOBHOM $IBJIsieTCSl Oa3uCHasi peakiusi, TO HBOJIOLMOHHOE MPEUMYIIECTBO MOMYyYat0T KaTaJu4eCKUEe CUCTEMBI,
MPOTEKAIOLIME HA OCHOBE AK30TEPMUYECKHX peakuuid. OTcrona 6a3ucHas peakuus SBIsSETCS UCTOYHUKOM SHEPTHH U
CPEIICTBOM OTOOpa MPOTPECCUBHBIX IBOJIIOIIMOHHBIX U3MEHEHHUI KaTaau3aTopoB.

*  [IpakTuyeckum pe3yabTaToOM TEOPUH OTKPBITHIX KaTATMIECKUX CUCTEM SIBIISICTCS «HECTAIIMOHAPHAS TEXHOIOTHSD,
XapaKTepU3yIOMIasICs MEHIIONIMMHUCS yCIOBUSIMA XUMHUYECKON peakuu. B HacTosmee BpeMs oOHapykeHO 0O0JbIIoe
KOJIMYECTBO HECTAIMOHAPHBIX PEKUMOB, CITOCOOCTBYIOMIMX HHTEHCU(UKAIINH peakiui. YacTHBIM CirydaeM
HECTAIIMOHAPHOTO PEKMMA SIBIISIETCS CTAIIMOHAPHBINA PEKUM, KOTOPBI 10 HETABHETO BPEMEHHU CUUTAJICS TaAPAaHTOM
BBICOKOW A((PEKTUBHOCTH MPOMBIIIJICHHOTO MPOIecca.

® HepCHeKTI/IBa pa3sBUTUA HOBOU XMMHH — 3TO CO31aHUEC MaJI0OOTXOJHBIX, 6630TXOIIHBIX n aHeproc6epera10u1HX
IMPOMBIINIJICHHBIX TEXHOJIOTHA.

* JlanHas Teopus Oblna pazpadorana B 1964r. A.Il. Pynenko.



[Tpobrnembl COBPEMEHHON XUMNU
(3BONOLUMOHHAA XUMUS; YacTb V)

CaMoopraHmauuﬂ IBOJIIOIIMOHHBIX CUCTEM:

Kakum o6pazom [Ipupona 3 MUHIMyMa XUMHYECKHUX JIEMEHTOB M COSIMHEHUI CO3/1a1a CIOKHEHTITHIA
BBICOKOOPIaHU30BaHHBIN KOMILJIEKC OrocucteM?

B Hacrosiiiee Bpems SICHO, YTO B XOJI€ ABOJIIOIMH OTOUPAIHCH T€ CTPYKTYPBI, KOTOPBIE CITIOCOOCTBOBAIN PE3KOMY
MOBBIIICHUIO AKTUBHOCTH U CEJIEKTUBHOCTH JICMCTBUS KATAIMYECKUX TpyIl. ECTh y’ke U HEKOTOPBIE BBIBObI,
MOJTyYEHHBIE PA3IMYHBIMU My TSIMHU B CAMBIX Pa3JIMYHBIX 00JIACTAX HAYKH (KOCMOXUMHH, T€OJIOTHH, TCOXHUMHUH,
OMOXUMUHU, TEPMOJUHAMHUKE, XUMHUYECKOM KHHETHKE):

Ha panHHX cTaausiX XMMHYECKOH 3BOJIOLMY MUpPA KaTalli3 OTCYTCTBOBaJ. YCIOBUS BBICOKUX TeMriepatyp (Oomnee
5000K), anekTpuuecKux pa3psaoB U paaydaliy NPensTCTBOBAIN 00Pa30BaHUIO KOHACHCUPOBAHHOTO COCTOSTHUS.

[lepBbie MposiBIEHUs KaTall3a HAYMHAIOTCS MIPU CMIrYeHUH ycioBuil (ripu temnepatype Hike S000K) u
00pa30BaHUU NEPBUYHBIX TBEPABIX TEI.

Ponp karanusaropa Bo3pacTaia o Mepe Toro, Kak (GU3n4ecKue yCIoBus Npuoamkamuch k 3eMHbIM. Ho o01ee
3HAUEHHUE KaTaju3a BIUIOTH 0 00pa3oBaHus OoJiee MM MEHEE CIOKHBIX OPTaHUYECKUX MOJIEKYIT OCTaBaJIOCh
HECYIIECTBEHHBIM.

ITosiBIeHHE TaKMX OTHOCHUTEIIFHO HECIOXKHBIX CUCTEM, KaK CH3OH, CH2=CH2, H2CO, HCOOH, a tem Ooitee,
AMUHOKHCJIOT U MEPBUYHBIX caxapoB ObUIO HEKATAJIMYECKOM MOATOTOBKOM cTapTa Jyuisi OOJIBIIOrO KaTaau3a.

Ponp katanuza B pa3BUTUU XUMHUYECKUX CUCTEM TOCIIE JOCTHXKEHHUSI CTAPTOBOTO COCTOSIHUS, T.€. H3BECTHOTO
KOJINYECTBEHHOTO MUHUMYMa OPTraHUYECKUX U HEOPraHUYECKUX COCTMHEHUM, Hayala BO3pacTarh 10BOJIbHO
ObIcTpO. OTOOP AKTUBHBIX COETUHEHUN MPOUCXOIUI B MPUPOAE U3 TEX MPOAYKTOB, KOTOPbIE MOTYUYaIUCh
OTHOCHUTEIHHO OOJIBIIIMM YHCIOM XHMHYECKUX CITOCOO0B M 001 1aTi IUPOKUM KaTAIMYECKUM CIIEKTPOM.



