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BBeageHue

C npeBHHMX BPEMEH JIKOJM MCIIOJIb30BaJIM NMPUPOIHBIE OpPraHUYeE-
CKHME BEIIECTBA U MOJYYaJId U3 HUX PA3JIUYHbIE TPOIYKThI (CIIUPTHBIC
HAIUTKHU, YKCYC, KpacuTemnu, »(pupHbie Macia, caxap u T.4.). OCHOB-
HBIMU METOJIaMH IepepadOTKU ObLIM MEepEeroHKa, MeperoHka ¢ BOIs-
HBIM MapOM, KPUCTALIN3AIMA. 3aTEM JIFOJIA HAYYUIIUCh BUAOU3MEHSTh
3T BemiecTBa. CTalna 3apoKIaThbCs HAYKa XUMHSL.

Hauano XIX Bexka 03HaMEHOBAJIOCH OTKPBITUEM OCHOBHBIX XUMH-
YECKHUX 3aKOHOB, CO3JaHuMEM xuMuueckoro sizbika ([anpToH, Bepne-
JNYyC), aTOMUCTHYECKOW T€OpUU U T.. IMEHHO B 3TO BpeMsi OpraHu-
YyecKasi XUMHS 3apOKIAETCS KaK CaMOCTOSITEIbHAs Hayka (Ha3BaHHE
nan bepuenuyc).

BrigeneHrne opraHu4eckoil XMuMHMM B OTACIBHYIKO HAayKy COXpa-
HUJIOCh U B HAll€ BpPEMs, U €€ COBPEMEHHOE ONPEACICHUE — XUMUS
COCIMHEHUH yriiepoaa. BeieneHrne B caMOCTOATENbHYIO HayKy 00y-
CJIOBJICHO OOJIBIIIMM YHUCJIOM M MHOTOOOpa3veM COeAMHEHUU YIJIepo-
Ja, HATMYUEeM crieliupUuecKux CBOMCTB y HUX. OTHUM U3 LIEHTPAIb-
HBIX TOHSTHM SBJISETCA CBSI3b CTPYKTYpa — CBOMCTBA, UTO OTPAKAETCS
B IIPEJICKA3aTEIbHON CHJIE JAHHBIX MO TOHKOM CTPYKTYpE OpraHHhde-
CKUX COCJTUHCHU.

B HacTosemM nocoOun OTpak€HO COBPEMEHHOE COCTOSIHHUE Op-
FAaHUYECKOW XMMHHU KaK HEPA3JCIIMMOU CBSI3U CTPYKTYPbI U CBOMCTB
OPraHUYECKUX COCAUHEHUM.



1. CTpoeHune opraHn4YecKux
coeAVHEeHUN

1.1. CospemMeHHOEe cOCMOsIHUe meopuu cmpoeHusi
op2aHu4Yeckux coeOuHeHUU

Pa3BuTue TEOpUM XUMHUUYECKOTO CTPOCHUSI (BBEACHHUE CaMOTrO
TepMHUHA “CTpyKTypa’, “cTpoeHue’”) npuHaiexkuT A.M. byTtiepoBy u
otHocuTcA K 1861 roxy. OCHOBHBIE TOJIOKEHUS 3TOW TEOPUU MOTYT
OBITH CPOPMYITUPOBAHBI CIICTYIOIIUM 00pa3oM:

1. XuMHYECKOE CTPOEHHUE — IOCIEA0BATEIBHOCTh COEIMHEHUS
aTOMOB B MOJIEKyJ€. ATOMBI B MOJIEKYJIE COCHUHSIIOTCS HE TMPOU3-
BOJIBHO, @ B ONPEICIIEHHOM MOPSJIKE.

2. CBs13b aTOMOB OCYILIECTBIISIETCS COTJIACHO UX BAJIEHTHOCTH.

3. CBONMCTBA BEIIECTBA OMPEICIISIIOTCA €r0 XUMHUYECKUM CTPOECHHU-
EM.

4. KaxaoMy BeIIECTBY MPHUCYIIA TOJbKO OJIHA OINpEICICHHAS
CTPYKTYpa.

5. ATom yriiepoja B IMOJIaBISIONIEM OOJNBIITUHCTBE COSTUHEHUH 4-
BaJICHTCH. ATOMBI YTJIEpO/ia CIIOCOOHBI COEAUHATHCS, 00pasyst TMHEH-
HBIC, PA3BETBIICHHBIC U 3aMKHYTHIE 1[CTIH.

6. ATOMBI B MOJIEKYJIE B3aUMHO BJIUSIOT Apyr Ha apyra. CBOMCT-
Ba OIPENICIICHHOTO aTOMa B COCIMHEHUH MPEK/IE BCETO 3aBUCST OT TO-
ro, ¢ KAKUM aTOMOM OH CBsi3aH. Ha ero cBOWCTBa BIIMSIOT TaKXe€ U
IPYTUE COCETHUE, HEMOCPEACTBEHHO C HUM HE CBSI3aHHBIE ATOMBI, XO-
TS BIMSIHHUE 3TO OoJjiee ciaaboe.

7. OpraHnyecKuid CUHTE3 SIBISICTCS MOIIHBIM CPEJACTBOM CO3/a-
HUS Y TIO3HAHUS OPTaHUYECKUX BEIIECTB.

DTa Teopus CIyXWia U CIY>KUT B HACTOSIIEEC BPEMS CTEPKHEM
Pa3sBUTHUS OPraHUYECKOU XUMMH.

B cemupecarsix rogax XIX Beka Teopus CTpO€HUA IOMOJHUIACH
TEOpUEH MPOCTPAHCTBEHHOI'O PACIIOJIOKEHHUSI ATOMOB B MOJIEKYJIAX —
CTEPEOXUMHUYECKOU TEOPUEH.



B 1874 rony Baut-I'odpd u Jle-benb HezaBucumo Apyr oT Apyra
MPUIIUIA K 3aKJIOYCHUIO, YTO YETHIPE CBSI3M aTOMA YIJepoJa Hapas-
JIEHBI B TPEXMEPHOM MPOCTPAHCTBE IOJ PABHBIMHU YIJaMH K BEPIIHU-
HaM MpaBWIBHOTO TeTpa’apa. Ha ocHOBe 3TUX mpe/icTaBiIeHUN ObLIO
OOBSICHEHO SIBJICHUE MPOCTPAHCTBEHHONW H30MEPUU (ONTUYECKOU U
TEOMETPUYECKOH, T.€. YUC-MPAHC-UZOMEPUN).

B navane XX Beka anekTpoHHast Teopus JIpronca gana oObscHe-
HUE BIIMSTHUIO aTOMOB M TPYIII aTOMOB B MOJIEKyJax JAPYyT Ha Jpyra.
OTO BIWSHUE 3aKIOYAETCS B CMEIICHUH JJIEKTPOHHOM TUIOTHOCTH OT
OJIHUX aTOMOB K JIPYTHM.

HoBbIM 3Tanom B pa3BUTHU TEOPUHA XUMHUYECKOTO CTPOCHUS SIBU-
JIOCh BBEJICHUE KBAHTOBO-MEXAHUYECKUX METOJIOB ONMCAHUS XUMHYE-
CKUX CBSI3€M B OPraHUYECKHX COEAUHEHUSIX. OHM UCXOIAT U3 TOTO,
YTO XUMHYECKasd CBSI3b BO3HHUKACT B PE3yJbTaTE B3aUMOJICUCTBUS
AJIEKTPOHOB U Aep. B OCHOBE KBAHTOBOM MEXaHUKH JICKUT BOJIHOBOE
ypaBHeHue IllpenuHrepa, MO3BOJISIONIEE ONPEACIUTh BOJHOBYIO
(YHKIMIO 3JIEKTPOHA, XapaKTEPU3YIOIIyI0 €ro 3Hepruto. KBaHTOBO-
MEXaHUYECKHI aHaJIN3 00pa30BaHMUs XUMHYECKOU CBS3U TpeOyeT pe-
meHust ypaBHeHusi lllpenuHrepa NMpUMEHUTEIBHO K MOJIEKYJE, T.€.
JUISl BCEX DJICKTPOHOB, YYaCTBYIOIIUX B 00pa30BaHUU CBSI3H.

B cooTBeTCTBHM C TEOpUEN XMMHUYECKOTO CTPOEHHS KaXJI0€ BE-
IIECTBO UMEET CTPOrO OIMPEICICHHOE XMMHUYECKOE CTpOoeHUE. B TO ke
BpeMs OJTHOM U TOH )Ke OpyTTO-(HOopMyJie MOKET COOTBETCTBOBATH HE-
CKOJIBKO BEIIECTB (CKOJBKO MOKHO MOCTPOUTH MOJIEKYJI U3 JTaHHOTO
KOJINYECTBA aTOMOB, YYHUTBHIBAs MPABUJIO BajeHTHOCTH). OHM OyAyT
UMETh Pa3HOE XUMHUYECKOE CTPOCHUE U pa3HbIe CTPYKTYpHBIE PopMmy-
Jbl. BeliecTBa, TOXIECTBEHHBIE 110 COCTABY U MOJIEKYJISIPHOM Macce,
HO OTJIMYAIOIIMECS MO XMMHYECKOMY CTPOCHHUIO, HA3hIBAIOT H30Me-
paMu, HapuMep:

C,H;s0OH — stanon u CH;0OCH; — numMeTuiioBsii 3¢gup.

[IpencraBiieHHOE TTOHSITHE OTHOCHUTCS K TaK Ha3bIBAEMOW CTPYK-
TypHOU m3oMepur. OHa BXOJUT B TOHSTHS CTPYKTYPHOH TeOpHH,
KOTOpasi U3y4aeT BOMPOCHI, MOJAOOHBIE CIECIYIONIEMY: CKOJIBKO MOXKET
CYIIECTBOBATh OPTaHUYECKUX BEIIECTB C IAHHBIM COCTAaBOM U KaKOBO
VX CTPOCHHUE.

BakHbIM BOITPOCOM B OPraHUYECKON XUMHH SIBIIIETCS OTOOpa)e-
HUE CTPOCHUSA MOJIEKYJ, CBA3aHHOE C TEM, YTO CBOMCTBA BEILIECTB OII-
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PENESAIOTCS MOCIEN0BATEIIbHOCTHIO COEIMHEHUS aTOMOB B MOJIEKYJIE,
CYIIIECTBOBAaHUEM HU30MEPUU U OOJIBIIIMM BIUSHUEM B3aWMHOTO IPO-
CTPAHCTBEHHOI'0 PAacCHoOOXKeHHUsT aToMOB. [lo3TOMy B Opranmyeckou
XUMHUHU B MOJIABJISIIOIIEM OOJIBIIMHCTBE CIy4aeB MPUMEHSIOTCS CTPYK-
TypHbIE (HOPMYJIbI, TOKA3BIBAIOIIIAE MOCIEA0BATEIBHOCTh U XapaKTeP
(BU[I CBSI3W) COCIMHEHHS] aTOMOB.

[Ipr penreHMn BOMPOCOB, CBA3AHHBIX C MPOCTPAHCTBEHHBIM
CTPOCHHEM OPraHUYECKUX COCAWHECHUW, HCTIOJB3YIOTCS Pa3IMYHbIE
CrocoObl M300paKEHUSI UX CTPOEHHUS Ha IUIOCKOCTHU yepTexa. Yare
UCIIOJIb3YIOTCS MPOCKIIMOHHBIE W TEPCIEKTUBHBIC (POPMYJIBI C pas-
JUYHOM CTEMEHBIO MPUOIUKEHUS K pPeaIbHOMY PACIOJIOKEHUIO aTo-
MOB B IpocTtpancTBe. Hanpumep, ais MmeraHna:

H H

| e
H—(|3—H H” iSH

H H

XUMHUYECKOEe TOBEJIEHNUE, PEAKIIMOHHAS CITIOCOOHOCTh MOJIEKYJIBI
3aBUCUT OT MPUPOJBI COCTABIISIIONINX €€ aTOMOB U OT UX B3aUMHOTO
pacnonoxxenusi. O0pa3yss MOJIEKYyy, aTOMbI U3MEHSIOT CBOE COCTOS-
HUE, BIUSAIOT ApPYyr Ha Jpyra. EcTtecTBeHHO, 4TO Hambojee CHUIBHO
B3aUMOJICHCTBYIOT aTOMBI, 00pa3yrolue MEXIy COO0W XUMHUYECKYIO
cBs3b. OHAKO, €CIIM aTOMBI HE CBS3aHbl HEIOCPEICTBEHHO MEXKITY
co0OM, OHM MCTBITHIBAIOT B3aUMHOE BJIUSHUE YEpe3 APYTrUe aTOMbI —
MPOUCXOJUT TMOJAPU3AIUS MOJICKYJIBI, WIH OKPYKAIOIIYI0 Cpeay —
ekt mos.

B opranmdeckux COEIWHEHHSIX BCTPEYAIOTCS CIICIYIOIINE BHUIBI
XMMHUYECKOU CBSI3U.

KoBajneHTHas CcBs3b — oOpa3zyercsi 0000IEHMEM HE CHapeHHBIX
BaJICHTHBIX JICKTPOHOB C MPOTUBOIIOJIOKHBIMU CITMHAMM.

Ae +eB — AeeB

Pa3HOBUAHOCTH, KOBAJEHTHOM CBS3U — KOOPAMHAIIMOHHAS CBS3h
(1OHOpPHO-aKIENTOPHA ):

H;N: + H — NH,"




AMMUaK — JIOHOp, MPEIOCTaBISAET SJEKTPOHHYIO Mapy, KaTHOH
BOJOpOJa — aKUENTOP, MPEIOCTABIIAET BAKAHTHYIO OpOUTAJIb.
Pa3HOBUAHOCTH KOOPJMHAIIMOHHOM CBSI3U — CEMUIIOJSPHAS CBSI3b:

A:+B - A":B (A—B)

KoBaneHTHasi XxMMHUYECKasi CBSA3b XapaKTEPU3YETCS JIMHOM, Ha-
MPABIICHHOCTHIO, MOJISIPHOCTHIO, HOJISIPU3YEMOCTBIO U SHEPTHUEN.

OJNeKTpOBaJICHTHAs (MOHHAs) CBSI3b — MPUTHKEHUE Pa3HOMMEH-
HBIX 3apsKEHHBIX MOHOB, O0Opa3yIONIUMXCS 3a CYET Mepejayu He cra-
PEHHOTO0 3JIEKTPOHA OJJHOT'0 aTOMa APYroMy.

Ae +eB > A"+ :B°

BojiopojiHas cBsA3b — XUMHUYECKasl CBS3b MEXAY aTOMaMu BOJO-
poJa, CBA3aHHBIMM C CHJIBHO 3JJICKTPOOTPUIATEIIBHBIMH aTOMaMHU
(Jaie Bcero aToMaMu KHCJIOpO/a), U aTOMaMHM, UMEIOIIUMU HE T0/Ie-
JICHHYIO 3JICKTPOHHYIO MMapy:

X-H...:Y-Z

B opraHnueckux COeIMHEHUSIX BCTpPEYaAeTCs, TJIaBHBIM 00pas3om,
KOBAJICHTHAS CBSI3b. DTO CBSI3aHO C TEM, UTO 3TH MOJEKYJbI COCTOST
MPEUMYIIECTBEHHO M3 aTOMOB, HE CTOJIb 3HAUUTEIHHO OTIUYAIOIINX-
cs o anektpoorpunarenbHocTsiM (C, H, O, N, P, S), kak 310 Xxapak-
TEPHO ISl HEOPTAHUYECKUX CTPYKTYpP (METaIbl 1 HEMETAJLIbI). XOTs
B OTJEIbHBIX KJACCaX OPTaHUYECKUX COCTUHEHHM pean3yloTcs U
CBSI3U JIPYTOM MPHUPOJIBI, B TOM YHCIIC HOHHAS, KOOPAMHAIIMOHHAS (CO-
JU OPraHHYE€CKUX KHUCJIOT, METAJUIOPraHUYE€CKUE COCIUHEHUS, KOM-
TJICKCHBIE COEIMHEHUSI C OPTraHUYECKUMHU JINTAHIAMH ).

OCHOBHBIE XapaKTEPUCTUKH XUMHUYECKHX CBS3EH: JJIMHA, DHEP-
T'Usl, HAIPABJICHHOCTh. JTH XapaKTEPUCTUKN B 3HAUUTEILHOU CTETICHU
ONPENIECISAIOT CBOMCTBA MOJIEKY!I.

Jlnuna ceazu. Takoe XapakTEPUCTUUYHOE CBOWCTBO MOJIEKYJIbI, KAK
PacCTOSIHUS MEXK]ly COCTAaBIAIONIMMHU €€ aTOMaMH, MOXET J1aTh IICH-
HY10 UH(GOPMAIMIO TTPU CPABHEHUHU OJHUX U TEX K€ CBA3EH B pasiny-
HBIX MoJIeKyJiax. OCHOBHBIMH METOJaMH OIIPECICHUS JIJTUH CBSA3CH U
YIJIOB MEXKIYy HUMHU SBISIIOTCS IU(PPAKIUS PEHTTEHOBCKUX JIydei
(mpuroiHas TOJABKO JJIsl TBEPABIX TEM), TUPpaKIKs dJIEKTPOHOB (MPHU-
rojiHasi TOJIbKO JJISi Ta3000pa3HbIX COCJUHEHUIN) U CIIEKTPOCKOMUYE-
CKHME METObl. PaccTosiHue MeXIy aToMaMH, COSTMHCHHBIMH XUMUYe-
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CKOM CBSI3bI0, HEMTOCTOSIHHO, TaK KaK MOJIEKYyJa BCE BpeMsl KOJyieOeT-
Csl, MO3TOMY M3MEPSEMbIE PACCTOSHUS MPEICTABIISIOT COOON CpeIHUE
BEJIMYMHBI U PA3HBIE METOJIBI JAIOT HEOJAMHAKOBBIE PE3YJIbTATHI.

HecMmoTpst Ha pa3anuHyr0 TOYHOCTh U3MEPEHUM, CBSI3U OJIHOTO U
TOTO K€ THIA UMEIOT MPAKTUYECKU MOCTOSHHYIO JUIMHY B Pa3HBIX CO-
CAMHEHUAX, & OTKJIIOHEHUSI HE TIpeBbIIaoT 00buHO 1%. Tak, njs cBs-
31 MEXy aTOMaMH yriepoa B COCIMHEHUAX C OJIMHAPHBIMU CBSI3SIMU
ObLINA HAJEHBI CIEAYIONINE 3HAUCHUS:

CBs3p C—C B COCIMHECHUSAX JnuHa B3y, A
Anma3s 1,544
C,Hg 1,5324+0,0011
C,H;Cl 1,5495+0,0005
CsHg 1,532+0,003
[Muxnorekcan 1,540+0,015

Anepeus ceasu. CyleCTBYIOT 1BA BUJIA SHEPTUU CBSI3U. DHEPTHUIO,
HEOOXOOUMYIO NJIsl pacCLICIJIEHHUS MOJIEKYJIbI Ha COCTaBIISIOLIME pa-
JMKAaJIbl, Ha3bIBAIOT 9Hepeuell ouccoyuayuu 1 o0o3HadaroT D. Hanpu-
Mep, BemnmuumHa D gns nponecca H,O — HO + H cocrasiser
118 kxan/monb. OAHAKO ATy BEIWYUHY HEJIB3Sl MPUHATH 3a YHEPTUIO
ces3u  O—H B Monekyse BOIbI, NOCKOJBKY [JIsI IIpoIecca
H—O — H + O D= 100 xxan/monb. Duepeus ceasu (E) paccunTbiBa-
€TCs KaK Cpe/lHee 3THX JBYX BeauuuH U paBHa 109 kkan/moib. Ecrte-
CTBEHHO, ISl IBYXaTOMHBIX MoJiekyn D = L.

Benuuunbl D uHOTAA TPYAHO U3MEPUTH, HO BOIIPOCA O TOM, UTO
OHM O3HAYAIOT, HE BO3HUKaeT. C BenMunMHaMu E J1€710 OOCTOUT CIIOXK-
Hee. Tak, 1 Mera”a noJiHas sHeprus npespamennss CHy, — C + 4H
coctasisieT nipu 0 K 393 kkan/mons. CnegoBaTeiabHO, SHEPTUS CBS3H
C—H B monekyne merana paBHa 98 kkan/mons npu 0 K. Opnako
OOBIYHO TETUIOTY aTOMHU3AIMHU (T.€. YHEPTHUI0, HEOOXOAUMYIO IS Tpe-
BpAILICHUS] MOJIEKYJIbI B aTOMbI) HE U3MEPSIOT HEMOCPEICTBEHHO, a
PacCUUTHIBAIOT MO TEIUIOTE CrOPAHUSI.

[1Io COOTHOILIEHUIO YHEPTUU CBS3U U MTApaMETPaM CTPYKTYpPbI pa3-
HOOOPA3HBIX MOJIEKYJ MOXKHO CJIeJIaTh HEKOTOPhIE 0000IICHMUS.

8



1. Umeetcst koppemsiius MEKIy TPOYHOCTBIO CBSI3U U €€ JJIMHOM.
Kak npaBuno, vem cesa3v kopoue, mem ona npounee.

2. Ecnu mpocnennTts 3a 3JIEMEHTAMU Ka)XJIO0W T'PYMIIbl IEPUOIN-
YECKOM CHUCTEMBI, TO BUAHO, UYTO IIPU ABUKEHUMU CBEPXY BHU3 IPOU-
HOCTh CBSI3W YMEHbIIAETCA. J|oCTaTOuHO I mpuMepa CPaBHUTH CBS-
31 C—O u C—S unum 4eThIpe CBS3U Yyriepoi — rajiored. Takoe oc-
JableHre CBS3U SABISETCS CICACTBHEM IIE€PBOTO OOOOIICHUS: MpPH
JBUKCHUU CBEPXY BHHU3 B TPYIIIEC MEPUOAUYECKONM CUCTEMBI y 3Jie-
MEHTOB YBEIIMYHMBACTCA YMUCIO BHYTPEHHUX OJJEKTPOHOB, IMOITOMY
JUTMHA CBSI3U JOJDKHA BO3PACTaTh.

3. JIBOWHBIEC CBSI3M KOpOYE W MPOYHEE, YEM COOTBETCTBYIOIIUE
OJIMHAPHBIE CBSI3M, HO TPOYHOCTh UX HE BIBOE OOJIbIIE, TaK KaK Iepe-
KpbIBaHUE T-OpOUTAJICl MEHBIIE, YeM MEPEKPhIBAHUE G-OpOUTAIICH.
DTO 03HAYAET, UTO O-CBS3b IPOYHEE TT-CBSI3U. PA3HOCTH MEXAy SHEP-
TUSMHU TIPOCTOM CBsI3H, CKaxkeMm cBsizu C—C, U COOTBETCTBYIOILIEH
JIBOMHOM CBSI3U paBHA KOJUYECTBY SHEPrUHU, HEOOXOIUMOW AJid Bpa-
LIEHUs BOKPYT JBOMHOM CBS3HU.

Paccmotpum mospoOHEe 0COOEHHOCTH KOBAJICHTHOM CBSI3U B Op-
FaHUYECKUX COCTMHEHUSIX.

Jlokanuzosanuasn xumudeckas ceéa3v

Ee MOXHO ompenenuTs Kak CBsI3b, B KOTOPOM 3JIEKTPOHBI TOIeIe-
HBI MEXIY IBYMS U TOJBKO IBYMS siipaMu. BomHoBast MexaHrka 0a3u-
pyercs Ha (pyHIAMEHTaIbHOM NPHUHIIUIE, COTJIACHO KOTOPOMY dJIEK-
TPOHBI BEIYT CeOs1 KaK BOJIHBI (HapuMep, U3BeCTHA AUGPAKIIUS DIICK-
TPOHOB), U, CJEIOBATENIbHO, AJSi HUX MOXHO 3amucaTb BOJHOBOE
ypaBHEHHUE, TOYHO TAK K€ KaK BOJHOBBIMH YPABHEHUSIMU MOKHO OIH-
caTh CBETOBBIC, 3BYKOBBIC M JPYTHE BOJHBI. Y pPaBHEHHUE, KOTOPOE CITy-
KUT MAaTEMaTHUECKON MOJEIIbIO AJIEKTPOHOB, U3BECTHO KaK ypasHeHue
llIpéouncepa. Ypasuenue Illpénunrepa— 310 nuddepeHmanbHOe
ypaBHEHHE, U €ro PEIISHUs CaMH MPEACTABIIIOT COOON ypaBHEHHS, HO
yxe He auddepeHImanbHbie, a MPOCThIe, U ISl HUX MOKHO TTOCTPOUTH
rpaduku. ITu rpaduKu CiIyKaT TPEXMEPHBIM H300pa’KEHUEM 3JICK-
TPOHHOM TIJIOTHOCTH M HA3BIBAIOTCS OpOUMAnIMU WU DJICKTPOHHBIMHU
obOnakamu. OHU TIPEACTABISIOT CO00M 00BEMBI TPOCTPAHCTBA, B KOTO-
PBIX ¢ HAUOOJIBIIIEH BEPOSTHOCTHIO MPEOBIBAOT AIICKTPOHBI



Puc. 1.1. Tunet opbumaneii, Haubonee wupoxo pacnpoCcmpaHeHHbIx
8 AMOMax OpeanuUyecKux coeOuHenutl. a) s-opoumains, 6) p-opoumainu

Kaxnast p-opoutans UMEET y3108y10 00.1achmb, BEPOSITHOCTh Ha-
XOXKJICHUSI DJICKTPOHA B KOTOPOW HUYTOXKHO Mayna. Kak BUJIHO U3
puc. 1.1, HeKOTOpBIEC 107U OpOUTAICN MOMEUYEHBI 3HAKOM «1», a Ipy-
rMe — 3HAaKOM «—». OTHU 3HaKU O3HAYalOT HE TMOJIOKUTEIbHBIA WU
OTPULIATENIbHBIA 3aps0, TaK Kak 00€ IO0Ju 3JIEKTPOHHOro oOJaka
JTOJKHBI OBITh 3apsKEHBI OTPUIIATEIBHO, a SBJISIIOTCS 3HaAKaMU BOJIHO-
Boi pyHkumu. Ecnu nBe yacTh KakoW-mu00 opOUTaIM pa3AcieHbl y3-
JoM, (YHKIIMSI BCETJla UMEET MPOTHUBOIMOJIOXKHbBIC 3HAKU O 00€e CTO-
poHbl 0T y3i1a. CorjlacHo npuHLIuIy 3anpera Ilaynu, Ha ogHO# OpOU-
TaJd HE MOXKET HaxXxOAUThCA OoJee JBYX OJIEKTPOHOB, M 3THU
AJIEKTPOHBI JJOJDKHBI UMETh IMPOTHUBOITOIO0KHBIE CITUHBI.

K coxanenuto, TouHo pemuts ypaBHeHue llIpénuarepa MoxkHO
TOJIBKO JJIS OJHODJIEKTPOHHBIX CHUCTEM, TaKMX KaK aTOM BOJOPOJA.
Ecnu Ob1 ero MOXHO OBLIO TOYHO PEUIUTH JIJISl MOJIEKYJI, COAEPKaIUX
JIBa WJIM HECKOJIbKO JJICKTPOHOB, Mbl MMEJNH Obl TOYHYIO KapTHUHY
dbopMbI OopOHUTaNIe Ka)XXJI0TO AJIEKTpOHAa (OCOOEHHO 3TO BAXKHO IS
OCHOBHOT'O COCTOSIHUSI) W DHEPrUM KaxJaoh opOutanu. ITockonbky
TOYHOE PEIICHHE 3aTPyAHEHO, MPUXOIUTCS MPUMEHSTH Pa3IMYHbIC
npubamxkenus. CymiecTBYIOT JBa TJIAaBHBIX OOIIMX METOJa MpHOJIH-
KEHUS: MemooO B8ANeHMHbIX cXemM U Memoo MOJeKYIAPHbIX opouma-
neu.
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MeTtoa BaJEHTHBIX CXEM pPacCMAaTPUBAET TOJBKO OJIHY CXEMY
CIIapyBaHUsl JICKTPOHOB, MPUBOISIIYI0O K 00pa30oBaHUIO Habopa M30-
JUPOBAHHBIX CBSI3e. ATOMBI COXPAHSIOT CBOIO MHIUBUIYAIBHOCTD, a
CBA3U 00pa3yloTcsl MpH COJNMXKEHUH B3aMMOJEHCTBYIOIIMX aTOMOB.
['paduueckuMm OTOOpakK€HHEM METOJA BAJICHTHBIX CXEM SIBJISIFOTCSA
CTPYKTYpHBIE (DOPMYJIBI.

B MeTone MOJIEKyJSIpHBIX OpOUTaned HCXOIAT U3 JOMYILCHHS,
YTO CBSI3b BO3HUKAET 3a CYET MEPEKPHIBAHUS ATOMHBIX OpOUTAIICH.
Ecnu nmr060e 4ncio aToOMHBIX OopOUTalie MEpEeKPhIBACTCSA, TO BMECTO
HUX MOSIBJIACTCS paBHOE YKMCJIO HOBBIX OpOUTajel, Ha3bIBAEMbIX MO-
nekyasapuoimu opoumanamy. OHU OTIMYAKOTCS OT aTOMHBIX OpOWTa-
Jel TeM, 4TO JJIEKTPOHHBIE 0OJlaka OKPYKAIOT YK€ He SIAPO OJHOTO
aToMma, a sJpa ABYX WM HECKOJBKHUX aTOMOB. B JIOKQJIM30BAHHOW CBSI-
31 YUCJIO TIEPEKPHIBAIOIIUXCS aTOMHBIX OpOUTaIel paBHO JBYM (Kax-
Jasg U3 HUX COJIEPKUT OJIUH BJIEKTPOH), MO3TOMY BO3HUKAIOT JIBE MO-
JekyiasipHele opOutanu. OIHAa U3 HUX, Ha3bIBAEMasl CEA3bl8aAlOUiel
opbumanvio, UMeeT 00Jie€ HU3KYIO DHEPrui0, YeM HCXOJIHbIE aTOM-
Hble opOuTanK (MHa4Ye CBSI3b HEe oOpaszoBanachk Obl), Ipyras, Ha3bIBac-
Masl paspuixasaouel (aHmuceazvlearoweli) opoumaisvio, UMeeT OoJiee
BBICOKYIO 3Hepruto. [lepBbiMU 3amonHsAIOTCA opOUTain ¢ 0ojee HU3-
KON 3Heprueu. [1oCKONbKY Kaxaas u3 JBYX MCXOJHBIX aTOMHBIX Op-
ouTaneit uMesna OJIUH 3JEKTPOH, 00a 3TU JIEKTPOHA TENEepb MOTYT 3a-
MOJIHUTh OJIHY HOBYIO C853b16aI0Wy10 MOJIEKYJISIPHYIO OpOUTallb, TaKk
KaK Jito0asi opOUTaIb MOXKET COAEPKaTh JiBa JEKTpoHA. B oCHOBHOM
COCTOSTHUM Pa3phIXJIsfiolias opoOuTaab OCTaeTcsl He3anoaHEeHHOU. Yem
00JIbIlIE TIEPEKPHIBAHUE, TEM CUJIBHEE CBSI3b, OJHAKO IOJIHOMY Iepe-
KPBIBAaHUIO MIPEMSTCTBYET OTTAJIKUBaHUE Mexay sapamu. Ha puc. 1.2
MOKa3aHbl CBA3BIBAIOIIAS U PA3PBIXJISAIONIAs OpOUTAIU, KOTOPhIC BO3-
HUKAIOT 32 CUET NEPEKPBIBAHUS JIBYX |S-3JI€KTPOHOB.

[TockonbKy pa3phIXJsionias opoUTaib UMEET y3ell MEXAY sapa-
MU, B 3TOM 00JIACTH AJICKTPOHHAs IJIOTHOCTh MPAKTUUYECKU HYJIEBasl.
N3 sToro cienyer, 4To Takasi OpoOUTaIb HE MOXKET 00pa30oBaTh MPOU-
HYIO CBSI3b.
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Puc. 1.2. Obpaszosanue cesaszvisaroweli u pa3pulxiaoweti MOJeKVISIPHbLX
opbumanneti U3 08yxX amoMHuIX S-opoumaet

Ecnm mpu mepekpelBaHUM JBYX aTOMHBIX OpOHWTajed IEHTPHI
JIEKTPOHHOM TIJIOTHOCTH HAXOJATCS HAa OCH, COCIUHSIONICH IBa s]Ipa,
TO BO3HHUKAIOILIYI0 MOJICKYJISIPHYIO OpOUTallb HA3bIBAOT O (cuema)-
opOUTasIbIO, a 00Pa3yIOIIYIOCs CBs3b — G-CBsA3bI0. COOTBETCTBYIOIIYIO
Pa3phIXJISIONTYI0 OpOUTaIb 0003HAYAOT G*. G-opOUTanu 00pazyroTcs
P MEPEKPbIBAHUU HE TOJBKO JBYX S-OpOUTAJICl, HO U JIIOOOro BUAA
aTOMHBIX opOuTainei (s, p, d wiu f), Kak OIUHAKOBBIX, TaK U PA3HBIX,
HO MPU 3TOM JBE MEPEKPHIBAIOIINECS JAOIU JOJKHBI UMETh OJMHAKO-
BbIM 3HAK: Tak, MOJIOKUTEIbHAS S-OPOUTAIb MOXKET 00pa30BaTh CBS3b
TOJIbKO MPU MEPEKPHIBAHUMU C APYrOil MOJOKUTEIBHOU S-OpOUTAIIBIO
WIN C TOJIOKUTEIbHON aoned p-, d- wiu f-opOurtanu. JlioOyio ©-
opOUTaJIb HE3AaBMCUMO OT TOT'O, M3 KAaKOT0 BHJIa aTOMHBIX OpOuTajei
OHa BO3HHUKJIA, MOYKHO TIPEJACTABUTh B BUIE DJLIUIICA.
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O + @ — Ce

s-orbital s-orbital antibonding molecular orbital

Ce® + &0 — Ao

p-orbital p-orbital bonding p-p ¢-orbital

Ce® + Ce8 — (=4

p-orbital p-orbital antibonding p-p o*-orbital

Puc. 1.3. Paznuunsie éapuanmsl 00pazosanusi o-opoumarei

OnHOBAJICHTHBI aTOM HMMEET TOJBKO OJHY OpOWTamb, KOTOpas
MOXET y4aCTBOBaTh B 00pa30BaHUU CBSI3HM, HO aTOMbI C BaJIEHTHOCTHIO
2 u 0oJee IoJKHBI 00pa30BbIBAaTh CBSI3M, UCIIOJIB3YS MO KpailHel Mepe
nBe opOuTtamu. Tak, aTOM KHCIIOpOJa MMEET JBE HAMOJIOBHHY 3ace-
JICHHBIC OpOUTAIIM, OMPEACIISIONINE €T0 BaJCHTHOCTh, PAaBHYIO JIBYM.
Kucnopoa odpasyeT mpocThie CBSI3M 3a CUET MEPEKPhIBAHUS ITHUX Op-
ouTaneil ¢ opOUTAIAMHU JIBYX JApyruX aTomMoB. COTJIACHO TPHUHITUAITY
MaKCHUMaJIbHOTO TIEPEKPBIBAHUS, S/Ipa 3TUX ABYX aTOMOB JOJIKHBI 00-
pa3oBBIBaTh C sAApoM Kuciaopoaa yroia 90°, Tak kak B 0Opa3oBaHUHU
CBSI3W YYaCTBYIOT P-OpOUTAIM KHCJIOPOJa, PACIION0KEHHBIC B3aUMHO
MEPIECHANKYISIPHO. AHAJIOTUYHBIM 00pa30M ClieIOBAJIO Obl 0XKUJIATh,
YTO MPHU 00pa30BaHMU TPEX MPOCTHIX CBA3EH y aToMa a30Ta, UMEIOIIIe-
ro TPY B3aUMHO TEPICHANKYIISIPHBIE P-OpOMTAIN, YIIbl MEXKTY CBS-
3IMHU JOJKHBI cocTaBiIaTh 90°. OnHako B AeHCTBUTENLHOCTA HAOIIIO-
JaeMble BEJIMYMHBI BAJICHTHBIX YIJIOB OTJIMYAIOTCS; TaK, B MOJICKYJIC
BOJIbI OHM cocTaBisitoT 104°27', B Mmosiekyne ammuaka — 106°46', a B
COUpTax U MPOCTHIX A(Upax Yyriwl eile 0oJiblie. ITOT BOMPOC BAKHO
OTMETHUTh, YTO KOBAJICHTHBIC COCIMHEHUS JEUCTBUTEILHO UMEIOT OIl-
peleNieHHbIC YIJIbl MEXKYy CBS3SIMH, U XOTS aTOMBI TIOCTOSTHHO KOJIe0-
JIOTCS, CPEHUE MOJIOKEHUST ISl KaXKJI0M MOJIEKYJIbl JJAHHOTO COEIH-
HEHUS OCTAIOTCS HEU3MEHHBIMU.
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Tubpuouzayus.

Oobwee nouamue. [Ipumenenue k amomy yenepood.

Mexnay atomaMmu yriiepoJia B OPraHM4eCKUX COEAUHEHUSIX MOTYT
00pa3oBbIBaThCA OJIHA, ABE M Ja)XX€ TPU OOIIUX SJIEKTPOHHBIX MapPHI.
[Ipu 3TOM mepekpbiBaHUE OpOUTANCd MPOUCXOUT KaK BJIOJIb JTUHUM,
CBSI3BIBAIONIEH S/Ipa aTOMOB, — 3TO O-CBS3b, TAK U HAJ U T10]1 ITOU JIU-
HUEHW — 3TO T-CBs3b. B 00pa3oBaHuM G-CBsI3€M y yriiepojia y4acTBYIOT
rUOpUIHBIC OpOUTAIIH, TT-CBSI3EH — p-OpOUTAIH.

+ —_— . .
p-orbital p-orbital bonding p—p m-orbital
+ —_—
p-orbital p-orbital antibonding p—p m*-orbital

Puc. 1.4. Obpazosanue n-ces3u

Tepmun “rubpuamnzanus’” opOuTaiei o003HAYaeT ‘“‘CMEIIeHHe U
BBIPABHUBAHUE™ TI0 PHEPTUU U (POpPME UCXOJHBIX S- U P-OpOUTAIICH.
CMbICTT 3TOTO MOHSATHS (HE SIBJCHUA) 3aKIIIOYaeTCs B TOM, 4TO OJIM3-
KM€ TI0 PHEPTruyd U UMEIOIIKE OOIIre 3JIEMEHThl CUMMETPUU MOJIEKY-
JsipHbIEe (HE aTOMHBIE) OpOUTAIM MOTYT B3aUMOJCHCTBOBATH MEXKITY
co0Oo, 00pasyst Tak Ha3bIBaeMble THOpUIHbIE opOuTanu. ['ubpuanza-
1S — 3TO MaTEeMaTUYECKUIN MpHUeM, MO3BOJISIONIUNM pacCUUTATh SHEP-
TUI0 U MPOCTPAHCTBEHHYIO OPUEHTAIIMIO aTOMOB B MoJiekyse. OH 1o-
TpeboBaics sl 00bSICHEHUA aJieKBaTHOCTH cBsa3el ( Hanpumep C—H
B METaHE) MpH TOM, YTO METaH COJCPKHUT JBa THUIIA CBS3BIBAIOIIUX
MOJICKYJISIPHBIX OpOHTaseil. Pasuuaror sp-, Sp°- M Sp°-rHOPHAM3ALIH.
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Puc. 1.5. Buowl 2ubpudnvix opoumaneii: a) sp’, 6) sp’, 8) sp

B cnydae yriepojsa, oOpa3yromiero 4eTblpe mpocTbie CBSI3U, MPO-
I[ECC MOXHO TMPEACTaBUTh cieAyromuM oopazom (a). OOpasyrorcs
YEThIPE HPKBUBAJICHTHBIC OpOWTAHU, KaXJas M3 KOTOPBIX Ha3bIBACTCS
Sp>-OpOUTANBIO H KOTOPBIE HAMPABJICHBI K YIIIaM IPABHIBHOTO TETPa-
sapa. Takum oOpa3oM, claeayeT OKHUaAaTh, UYTO BAJICHTHBIE YIJIbl B Me-
TaHe OyayT paBHbl 109°28', T. €. yriiam npaBUILHOTO TETpadApa.

Takoe mpezacTaBieHrHe O THOPUIHBIX OPOUTANISX YIOBJIETBOPH-
TEJIHLHO OOBACHIET (U3MYECKUEC U XUMUUYECKHE CBOMCTBA MOJIEKYI,
OIHAKO HEOOXOMMMO OTMETHTB, YTO SP -OpPOHTANH, HAPUMEp, COOT-
BETCTBYIOT TOJIbKO OJJHOMY BO3MOKHOMY MPUOIMKEHHOMY PELICHUIO
ypaBHeHus llpénunrepa. B npuHnune CylmecTByeT MHOIO Pa3HbIX
PABHOLICHHBIX CMOCOOOB KOMOMHAIIMU OJTHOM S- U TPEX P-aTOMHBIX
opbutaneit. Yetsipe cBsizsu C—H B meTane He Bcerja BeAyT ceOsl Tak,
Kak ecJii Obl OHU ObLIM dKBHUBaJeHTHBIMU. Hampumep, eciau uccieno-
BaTh YHEPIeTUYECKHUE YPOBHH B METaHE METOJO0M (POTORIEKTPOHHOM
CHEKTPOCKOIHNH, TO B IEUCTBUTEILHOCTH Mbl OOHAPY>KUM JBa dHEpre-
TUYECKUX YPOBHHI.

[Ipu B3auMOAEHCTBUM S- U JBYX p-opOuTasieil oOpasyroTcs Tpu
Sp°- THOPHIHBIX OPOWTANH, JEXKAIIME B OJHOH IUIOCKOCTH M 00pa-
syromme Mexay co6oit yroa B 120 © (6). Takum 06pasom y atoma yr-
Jepojia B ATUJIEHE peanusyercs oOpa3oBaHue 3-X G-CBA3€H (B3aUMO-
JNEeUCTBHE THOPUIHBIX sp2-op6HTaneI7I C S-opOuTaNISIMU 2-X aTOMOB BO-
0poJa ¥ THOPHIHOM Sp -OpOUTANBIO COCENHEr0 aToMa yriiepoaa)
OJTHOM T-CBSA3bIO (B3aMMOJICHCTBHME HETUOPUIU30BAHHBIX P-OpOU-
TaJie COCeHUX aTOMOB yriepojaa). Takum o0pa3zoM, MEXAy aTOMaMHU
yriiepojia HaOrodaeTCs IBOTHAS CBSA3b.
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B3aumopeiictBue s- U p-opOuTaliell OpUBOIUT K OOpPa30BaAHUIO
JIBYX Sp-THOPUIIHBIX OpOUTANICH, JISKAIUX HA OJHOM TIpsiMOi u oOpa-
3YIOIIUX YTOJ B 180° (). [IpruMepoM MOXKET CIYXKUTh alleTUJIEH (CM.
HIWKE), COAEPKAIIUNA TPOMHYIO CBSI3b MEXKy aTOMaMHU YIJIEpo/a.

AHaJOrM4YHAas KapTHHA PEATN3YETCS HE TOJBKO IS CBSI3EU yTJIE-
pOA-YTJIEpOJl, HO W JJIA CBA3CH aroma yriepoja ¢ reTepoaTOMaMu.
Tak, nns ogquHapHoi cBsizu C-O aToMbl UMEIOT CTENEHb TMOpUAN3a-
LMK SP°, ATOM YIIEPOa UMEET TeTPAdIPHIECKOE CTPOCHHE. ATOM KH-
CJIOpOJia TIPU CBSI3BIBAHUU C JIPYTUMHU aTOMaMU MOXKET TaK ke, KaK u
yIJIEpOJl, JaBaTh TMOPUAHBIE OpOUTAIIH, OOecTieunBarole 00pa3oBa-
HUE HauboJiee MPOYHBIX CBS3CH.

Tak, mpu CBSI3BIBAHMM C aTOMaMM Yriiepoda JBYX METaJbHbBIX
rpynn B MOJIEKYJIE METOKCMMETaHa (JAMMETWIOBBIA  3up —
CH;—O—CH;) aToM KHCIOpOaa MOT Gbl HCIIOIB30BATH YETHIPE SP -
TUOpUJIHBIE OPOUTANIM: JIBE — JIJIsI 00pa30BaHUsl G-CBS3EH MyTeM Iepe-
KPBIBAHUS C SP -OpPOHTATSIME KaXKIOTO M3 ABYX aTOMOB YIIEpOAd, a
JIBE€ JIpyrye — JJi OCTaBIIMXCS CBOOOJHBIMHU ABYX Map 3JEKTPOHOB.
[Tokazano, uyto yron C—O—C cocraBisier 110°, mmna csazu C—O
paBHa 0,142 um (1,42A), a sHeprus cpsasu pasHa 360 kJI/MOJb
(86 KKa1/MOJIB).

Jlns nBoiiHoM cBsizu C=0O aToMbl UMEIOT CTEMEHb THOPUAN3AIINT
Sp°, aTOM YTIIepoja HMeeT IUTAHAPHYIO KOH(HUTypanuio. B mponaHoHe
(areton) Me,C=0 aToMm KHUCIOpOAA UCIHOIB3YET TPU SP -TUOPUIHBIE
opOUuTav: OAHY MJisi 0OOpa30BaHUsSl G-CBSI3U IyTEM IMEPEKPHIBAHUS C
Sp°-OpOMTANBI0 aTOMa YITIEpOAa, a [BE APYIHE — I OCTABIIHXCS
JIBYX CBOOOJIHBIX Tap JIEKTPOHOB. [Ipu 3TOM Kak y aTomMa KUCIOpO/a,
TaK U y aToMma yriepojia OCTaeTcsl 0 OJIHOM HETMOPUAN30BAHHOU P-
opOuTaIu, KOTOphIE MOTYT JJaBaTh OOKOBOE MEPEKPhIBAHUE.

Jlnst TpoitHo#t cBsizu C=N aToMbl UMEIOT CTENEHb THOPUAN3AIINT
Sp, THOpPUIHBIE OPOUTAIN aTOMa YIJIEpO/ia JIeKaT Ha OJHOUM MPAMON 1
00pa3yioT yroi B 180°. Atom asora TakKe MOXKET [aBaTh TUOPHUIHBIC
opOuTanu pu 00pa30BaHUM MPOCTHIX, TBOMHBIX M TPONMHBIX CBSI3EH C
yriepooM. B kaxioM ciydae ojHa U3 opOUTaIeH CIy>KUT JJIs JIOKa-
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JU3alMy Ha He CBOOOAHOM Maphl 3JIEKTPOHOB aTOMa a30Ta; Npu oopa-
30BaHUH IBOMHOM M TPOMHOM CBSI3EM COOTBETCTBEHHO OJIHA W JBE Tl-
CBS3U TaK)Xe 00pa3yloTCsl B pe3yJibTare OOKOBOTO MEPEKPhIBAHUS He-
rUOpUAN30BaHHBIX P-OpOUTane aToMoB a3zoTa W yriepona. CpegHue
3HAYCHUS UIMH U DHEPTUM U1 MPOCTON a30T-YIJIEPOJIHOU CBS3U PaB-
Hbl cooTrBeTctBeHHo 0,147 um (1,47A) u 305 x/x/Moub
(73 xkan/monp); 1Jis ABOWHOW cBs3u OHHM paBHBl 0,129 HM
(1,29 A) u 616 xJlx/mons (147 Kkan/mMonb) ¥ 1 TPOHHOH CBS3M
paBubI 0,116 uM (1,16 A) u 893 xJIx/Monb (213 kkan/MoJb)

lenokanuzosannvie xumuyeckue cesasu

[Ipu paccMOTpeHHH MOJIEKYJI, COAEpKaluX OoJjiee OAHOU Kpat-
HOM CBs3U, Hanpumep AUeHOB ¢ ABYMsI C=C-CBS3sIMU, MOXKHO 3aMe-
TUTh, YTO HECKOJIBKO 00Jiee CTaOWJIbHBI COCAMHEHHUS, B KOTOPBIX 3TH
CBSI3U CONPSDKEHBI (T.€. KPATHBIE CBS3U YEPEAYIOTCS C MPOCTHIMH),
(cm. (1a) u (10) Ha puc. 1.6), yeM coeTMHEHUSI, B KOTOPHIX 3TH CBS3U
130JIMpoBaHkbl (cM. (2a) 1 (20) Ha puc. 1.6).
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(26)

Puc. 1.6. IIpumepwl coeounenuii ¢ conpsicenHvimu
U HECONPANCEHHBIMU OBOUHBIMU CEAZAMU
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Bonbmias TepmoamHaMHYecKash yCTOMYMBOCTH (Oojee HU3Kas
HEPTHSI) COMPSHKECHHBIX MOJICKYJI TPOSBIISIETCS B TOM, YTO COEIUHE-
Hud (10) XxapakTepu3yrOTCss MEHBIIIEH TETIOTON CropaHusi U MEHbBIIEH
TEMJIOTOW THAPUPOBAHUS, YeM coeAuHeHus (20), U 4TO M30JUPOBAH-
HbIC JIBOMHBIE CBS3H, KaK IPABUJI0, MOTYT JIETKO MUTPHPOBATH JI0 TEX
Top, MOKa HE CTaHYT COMPSYKEHHBIMHU.

B coenunenusax (la) u (2a) 60koBO€ TMepeKphIBAHUE P-aTOMHBIX
opOuTage COCeTHMX aTOMOB yIJepoda MOTJo Obl MPUBECTH K 0Opa-
30BAHUIO JIBYX JIOKAIM30BAHHBIX TT-CBSI3€M, U MOXKHO ObUIO OBl OXU-
JaTh, YTO 3TH COCIMHEHUSI CXOJHBI C 3TEHOM, TOJbKO KakK OyITO Y-
BOEHHBIM. Takoe CXOJCTBO ACHCTBUTEIBHO OBLIO OOHAPYKEHO IS
coeauHeHus (2a); coenuHeHue (la) oTiM4yaeTcs, OAHAKO, HECKOIBKO
OOJIbIIIEH YCTOMYMBOCTHIO (O YEM YIIOMHHAJIOCh BBIIIE), CIIEKTPOCKO-
MUYECKUMHU CBONMCTBAMH U CIIOCOOHOCTHIO OoOJiee JIETKO BCTYMaTh B
pEeaKIuu MPUCOEANHEHUS M0 CPAaBHEHHUIO C M30JUPOBAHHBIMU JHEHA-
mu. [Ipu Oosiee BHUMATEIBHOM PACCMOTPEHHM BBISICHAETCS, YTO B
cTpykType (1a) 60KOBOE MEpPEKPHIBAHUE MOXKET OCYILIECCTBISTHCS Me-
KTy BCEMH YETBIPbMS P-OpOUTANIIMH COCEAHHX aTOMOB YIJIEpO/a.
Takoe mepexkpbiBaHHWE MPUBOAUT K OOPa30BAHUIO UYETHIPEX MOJIEKY-
JspHBIX opOuTaneit — nByx cBssbiBatomux (V1 u W2) u aByx aHTu-
ces3piBatomiux (‘W3 u W4) [mepexpbiBaHue n aTOMHBIX OpOuTanein
(AO) Bceraa paet n MoJeKyJIsipHBIX opoutaneit (MO)]:

y S l}f['
i X —— aHTMCBA3bIBAKOWME
3
SHeprua _T_L _______ i ii}_ _______
TM-opbuTanu
pP-AO 4 | p-AO qr2_.1:._}_._
T T Jr cBA3biBaWME
n-MO —
MO
atuneH (x 2) 6yTaaueH

Puc. 1.7. Obpazosanue monexynsipHolx opoumaneti
0151 CONPANCEHHOL CUCmeMbl

Kak BHIHO, MpU pacroOIOKEHUN YETHIPEX 3JECKTPOHOB B COIMpS-
KEHHOM JueHe (la) Ha JBYX CBA3BIBAIOIIMX OPOUTAISIX CyMMapHas
SHEPTUSI COSMHEHUS HUKE, YeM (10 aHAJIOTHH C 3TEHOM) IIPH pacIio-
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JIO’)KCHHUH JJICKTPOHOB Ha JBYX JIOKAJIIM30BAHHBIX T-CBA3SAX. DJIEKTPO-
Hbl B JUCHE CTAHOBATCS IEIOKAIM30BAHHBIMU W MPHUHAIICKAT BCEH
CONPSKEHHOM CHUCTEME, a HE JIOKATU3YIOTCA HaJ ABYMS HapaMH aTo-
MOB yTJIepo/ia B T-CBSI34X, KaK B 3TeHE Wiu cTpykType (10). Pacmpe-
TeJCHUE YEThIPEX DJICKTPOHOB Ha CBA3BIBAIOIINX MOJCKYJISIPHBIX Op-
outansix W1 u W2 Beger k 00pa3oBaHUIO JEIOKAIU30BAHHOTO 3apsi-
’KEHHOT'O 3JICKTPOHHOTO 00JIaKa, KaK, Hampumep, B CTpykType (3):

Puc. 1.8. /lenokanuzosannoe s3nekmpontoe 001aKo

[Ipu Takoi JemoKaJIM3alMu YEThIPE aTOMHBIE P-OpOUTAIH B
cTpykType (la) AoJKHBI ObITh MPAKTUYECKU MapaJICIbHBIMU, U 3TO
HEU30€KHO MOXET BbI3BATh CEPHE3HBIE OTPAHUYECHUS BpAICHUS BO-
kpyr cBsizu C-2—C-3 B cTpykType (3), KoTopas HaXOAUTCS B Haubo-
Jee mpeanodTuTeabHol KoHpopmauuu. Kpome TOro, mioTHOCTh Tt-
3NEKTPOHOB Mexay aroMamu C-2 u C-3 mpuaaeT 3TOM CBSI3U XapakK-
T€p YACTUYHO JIBOMHOM M OHa Kopoue, yeM mpoctags C—C-cBs3b
(1,47 A). OHaKO OHA HE MEHBIIE JUIMHBI OJWHAPHOUN CBSI3U MEXKIY
Sp°-THOPHIM30BAHHBIMY ATOMAMH YIJIEPOIA. DHEPIHs CTaGHIH3ALIH
CONPSIKEHHOTO JMeHa OTHOCUTENbHO HeBenuka [~17 x/[x/monb (4
KKaJI/MOJIb)|, HO Ja)k€ 3TOT BBIUTPHIII DHEPIUU HEJb3sl MPUITHCATH
TOJBKO JEJOKAJIHU3ALMNKN DJICKTPOHOB: HEOOXOJMMO TMPUHUMATH BO
BHUMAaHUE COCTOSIHUE TMOpUIU3AIlMU aTOMOB YIJIEpOJa U pa3invKe B
MPOYHOCTH CBSI3€H MEXIy HUMH.

Kpowme toro, apdext aenokanuzanuy Opu 3TOM CBOJUTCS K TOMY,
YTO YMEHBIIAETCS WIENIb MEXK]y SHEPreTHYECKUMHU YPOBHAMU OCHOB-
HOT'O U BO30YXJEHHOTO COCTOSIHUM COMPSIKEHHBIX MOJIEKYJI M0 CpaB-
HEHHIO C COOTBETCTBYIOIIMMU XaPAKTEPUCTHUKAMHU MOJIEKYJ C WU30JIH-
POBAHHBIMU JBOWHBIMU CBSI3SIMU.
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Iloagatne nemokamu3anUu B 3HAYUTEILHOM CTENEHU CBI3aHO C
BoIpocaMu apomamuyrocmu. OaHa U3 TIIABHBIX MPo0JIeM QyHIaMeH-
TaJbHONW OpPraHWYECKOM XUMHUM — CTPYKTypa OeHzoisa. M3BecTHOE
IJIOCKOCTHOE CTPOCHHE €ro MOJIEKYJIbl MpPEIoaraet spz—m6p1/1—
JTH3ALMI0 C P-OpOMTAIIMUA Ha KaXXJIOM M3 IIECTHU aTOMOB YTJIEpoOJa,
HAPaBJIECHHBIMHU IT10]T MPSIMBIMH YTJIAMH K TJIOCKOCTH KOJIBIIA.

Puc. 1.9. Cmpoenue monexynvt 6enzona

Bo3MOkHO, KOHEUHO, TIEpEKpbIBaHUE opOuTaie atomoB 1, 2; 3,
4,4, 6 umu 1, 6; 5, 4; 3, 2, yTo npuUBEI0 OBl K 0OPa30BAaHUIO COOTBET-
cTBytomux cTpykryp Kekyne (4a) u (46). OnHako uMeeTcs U Apyrou
BApUAHT: MEPEKPBHIBAHUE BCEX IIECTU CMEXHBIX p-opOUTaiei, KaKk B
COMPSKEHHBIX JAMEHAX, YTO MPUBOAUT K (POPMUPOBAHMIO IIECTH MO-
JEKYJApHBIX opouTaneid — Tpex csazbiBaromux (V1 — W3) u tpex
antucBszpiBaronux (W4 — W6). DHepreTuueckue ypoBHU 3THUX OP-
OuTaseli PeACTaBICHbl HUKE:

A m
6 aHTUCBA3bIBaKOLIME
e ¥, ¥s
i
OHepruA e e e v e
M-op6uTanu Ay 4 } +y
p-AQ 1 Y Y
n-MO ? 3 l . CBA3bIBaLUIUE
1}?1—-——-—-—- .
MO
atombl 3tuneH (x3) 6eH3on

Puc. 1.10. Dopmuposarnue monexynaprvix opoumaneii 8 beHsojne
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CeseiBaroas MO ¢ camoii Huzkoil sHeprueit (W1) sBisiercs
UKIUYECKON M OXBATHIBAET BCE IIECTh aTOMOB yTJiepoja, T. €. JeJ0-
Kain3oBaHa. Ota MO HMeeT y3JIOBYIO IJIOCKOCTh, COBIAIAIONIYIO C
IJIOCKOCTBIO MOJIEKYJIBI, TaK YTO CYIIECTBYIOT JBA KOJBILIEBBIX 3JIEK-
TPOHHBIX O0JIaKa, pacrojararoluxcsi Haj U Mo MIOCKOCThIO KOJIbIla
[M3 KOTOPBIX TOJILKO BEpXHEE II0Ka3aHO B CTpPyKType (5a), cM.
puc. 1.11]: Ha atoit MO pacnpeznenensl aBa 3J€KTpoHa. [[Be npyrue
ces3biBatomine MO (Y, u W) ¢ paBHbIMU 3HEpPrUusiMU (BBIPOKICHHbBIE
MO) Takke 0XBaThIBAIOT BCE IIECTh aTOMOB yIJIEPO/a, HO, KPOME y3-
JIOBOM TUUIOCKOCTH, COBIIQJAIONIEN C IJIOCKOCTBIO KOJIbLIA, Ka)Xaas U3
HUX UMEET €€ U Y3JIOBYIO IIOCKOCTbh, PACIOJIOKEHHYIO TEPIICH IH-
KYJISIPHO TUIOCKOCTH MOJICKYJIbl. TakuM 00pa3om, Kaxkjaas U3 yKas3aH-
HbIX MO HMeeT YeThIpe /1014, U3 KOTOPHIX TOJbKO BEPXHHUE Mapbl MO-
Ka3aHbl B CTPYKTypax (50) u (5B):

Y3a0Basd
NJOCKOCTb

H H VY3uoBad
o TIJIOCKOCTD

Puc. 1.11. @opmbl sanekmponnblx 06.1ax08, ceasvisaowux MO benzona

Ha xaxnoit MO V¥, u W5 Takxe HaxoasTcs 10 JiBa DJIEKTPOHA —
BCETO B MOJICKYyJie O€H30J1a OKa3bIBAETCS IIECTh T-AJIEKTPOHOB. B pe-
3yJabTate (GOPMUPYETCSI KOJBILIEBOE AJIEKTPOHHOE 00JaKO Had M MO
IJIOCKOCTBIO KoJiblia (6):
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Puc. 1.12. Dnexkmponnvle mw-obaaxa b6ensona

[IpuBeneHHass cxema pacnpefeseHus SJICKTPOHOB B MOJICKYJIE
OeH30J1a TOATBEPKIACTCS TEM, YTO BCE €r0 YIepOI-yIiepoIHbIC CBSI-
31 UMEIOT OfHY M Ty e JUIMHY, paBHyto 1,40 A; Monekyna GeHzona
peACTaBiIsieT cOOOW MPaBWIbHBIA MIECTUYTOIBHUK, PACCTOSHUS Me-
KOy aTOMamu yTJepoJa B KOTOPOM HaXOIATCS MEXIY 3HAYCHUSIMU
nauH npoctoil 1,54 A u npoitnoit 1,33 A yrnepoa-yriaepoaHbix cBs-
3eil. UTOOBI MOTYEPKHYTH PABHOILICHHOCTh BCEX CBSI3€M B MOJIEKYJIE
OeH3oJa, ee n3o0paxarT He ¢opmynamu Kekyse, B KOTOPBIX CBS3U
HEpaBHOIICHHBI, a (OPMYJION BUA:

1.2. CoepeMeHHble Memod0dbl ycmaHO8J1eHUs
CMPOEHUs1 Op2aHU4YecKux coeQuHeHull

Hcnonb30BaHNE COBPEMEHHBIX AHAIUTUYECKUX METOJOB I03BO-
JIIET UCCIIEN0BATh MTAPAMETPbl XUMUYECKOTO CTPOCHUSI OPTaHUYECKUX
COCJIMHEHUM, TAKHE, KaK IMOCIECN0BATEIILHOCTh U KPATHOCTh XUMUYE-
CKMX CBS3€H, KOOPJIMHAIMOHHOE YMCJIO aTOMOB, B3aUMHOE BIIMSIHUE
aTOMOB U T'PYIIIl ATOMOB B MOJIEKYJIE, BHYTPEHHEE BPALLIEHUE MOJIEKYJI
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U Tpoure mepemenieHus ¢ OOJIbIIMMU aMIUIMTYJaMH, SHEpreTuye-
CKHE, DJIEKTPUYECKHE M JPYIHMe€ MOJIEKYJIAPHBIE XapaKTEPUCTUKH,
MIPOMEXKYTOUYHBIE MPOIYKTHI 1 MEXaHU3MbI PEAKITUH.

Cpenu Qusnueckux METOJOB aHaiu3a Haubosiee OOLIMPHON U
BOKHOW MO MPAKTHUYECKOMY 3HAUCHUIO SIBJISICTCS TPyMIa CHEKTPaslb-
HBIX U JPYTUX ONTHYECKUX METO/I0B aHanu3a. OHa BKJIOYAET METO IbI
AMUCCUOHHONW AaTOMHOM CHEKTPOCKONHU, aTOMHO-aOCOpPOIIMOHHOM
CIIEKTPOCKOIHH, AIEKTPOHHOM M MH(OPAKPACHOW CHEKTPOCKONHUHU U
JIPYTUe METOJIbl, OCHOBAHHbIE HA M3MEPEHUH pPazIuyHbIX 3(P(HEKTOB
IIPU B3aUMOJICHCTBUM BEIIECTBA C AJICKTPOMArHUTHBIM H3TyYCHHUEM.
OTHU METOABI TO3BOJISIOT U3yYaTh YHEPTETHUYECKHUE COCTOSIHUS aTOMOB
U MOJIEKYJI, ONIPEACIISITh PA3HOCTh YHEPTETUUECKUX YPOBHEH IO Orpe-
JEISIEMON YacTOTe Mepexo/ia U OICHUBATh BEPOSATHOCTH MEpexo/aa 1Mo
WHTEHCUBHOCTH TOJIOCHI, @ HA MX OCHOBE TAaKX€ MHOTHE JPYTHE Xa-
PAKTEPUCTUKUA MOJEKYJ (CUMMETPHIO, T€OMETPHIO, DJIEKTPUUECKUE
CBOMCTBA M T. I1.).

IMeHHO 5T METOIbI M OYyT pacCMOTPEHBI TOAPOOHEE.

1.2.1. Amomnas ImMuccuoHHas cneKmpoCKOnUA

[Tox SMUCCHOHHBIM CIIEKTPAIBLHBIM aHAJIU30M IMOHUMAETCSI COBO-
KYITHOCTbh METOJIOB OTpEJICICHU XUMUYECKOT0 COCTaBa BEIIECTBA IO
HAOJIIOICHUIO €ro crieKkTpa. [[is meneit SJMUCCMOHHOTO CIIEKTPATLHOTO
aHaJn3a HEOOXOJIMMO TMIEPEBECTH aHAIU3UPYEMOE BEIIECTBO B BO30Y-
KICHHOE cocTostHue. HamOosiee moaxoAsimiuM Jyisi 3TOTO SIBISETCS
NepEeBOJ] BCEH WJIM YacTH MpoObI B MapooOpa3HOE COCTOSIHUE U BO3-
OyXJeHre mapoB MpPOObl HArPEBAaHUEM HUX /0 JOCTATOYHO BBICOKOM
temmepartypst (1 000 — 5 000 °C).

[Ipy BO30YXJIEHUU MOJIEKYJIIPHOE CTPOEHUE aHAIU3UPYEMOIO
BELIECTBA HapyUIaeTCs: MPOUCXOIUT AUCCOLUAIUS OOJBIIMHCTBA MO-
JEKyJ U 00pa30BaHKME HOBBIX MOJIEKYJI, yCTOMUMBBIX MIPU TEMIEPATy-
pe pazpsna. [ToaToMy, 3a peIKUM UCKIIIOUEHHEM, Pe3yJIbTaThl aHATN3A
Jal0T BO3MOXKHOCTh CYIUTh 00 AJIEMEHTAPHOM, a HE MOJEKYJISIPHOM
cocTaBe MPOOBI, T.€. O KOJIUYECTBAX BXOJSUIUX B €€ COCTaB AJIEMEH-
TOB, a HE O T€X COCAMHEHUSIX, B BUJI€ KOTOPBIX 3TU AJIEMEHTHI BXOJIAT.

OCHOBOI Ka4eCTBEHHOTO CHEKTPaJIbHOTO aHajiu3a SBISETCA
CBOMCTBO Ka)KJIOTO XUMHYECKOIO 3JIEMEHTa M3J1y4YaTh XapaKTEpPHBIH
JIMHENYAThIA CHEKTP. 3aJa4a Ka4YECTBEHHOTO CIIEKTPAIBHOTO aHAIN3a
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CBOJUTCS K OTHICKAHHIO JIMHUKM OTPEIEIIIEMOro 3JIEMEHTa B CIICKTPE
poObl. [IpuHaIe)KHOCTh TUHUM JAHHOMY 3JIEMEHTY yCTaHaBIMBACT-
Csl 11O JIMHE BOJIHBI U MHTEHCUBHOCTH JUHUHU. OHAKO 0O0IIIee 9rcio
JUHUN B CIIEKTPE MHOTHX DJIEMEHTOB OYCHBb BeJMKO. HeT HeoOXou-
MOCTH, KOHEYHO, OTIPEACIATh JJIUHBI BOJH BCEX CIICKTPAIbHBIX JTUHUM
B mpoOe. JIiis 1enmel KauyeCcTBEHHOTO aHajan3a HEOOXOAMMO YCTaHO-
BUTHh HAJIMYME WM OTCYTCTBHE B CIEKTPE TaK HA3bIBACMBIX aHAJIUTH-
YECKUX WM TOCIEeTHUX Iojoc. [[nsg pacmmppoBKU CIeKTpa U Ompe-
TEeJeHUs JJIMHBI BOJHBI aHAIU3UPYyEeMOW JIMHUHU IIOJIB3YIOTCS CIIeK-
TpaM{ CpaBHEHHUS, B KOTOPBIX JJIMHBI BOJH OTIEIBHBIX JIMHUHN
XOPOIIO U3BECTHBL.

B opranndeckoil XuMHHM aTOMHAas SMHCCHOHHAS CIIEKTPOCKOIIHS
PUMEHSETCS U1 YCTaHOBIICHHSI DJIEMEHTHOTO COCTaBa COSAMHEHHUH.

1.2.2. dnekmponnaa cnekmpockonus
(ynempaghuonemoesan u euouman ooaacmu cnekmpa)

[To nmaHHBIM DBJIEKTPOHHOW CIIEKTPOCKONIMM MOYKHO CYIUTh O
CTPYKTYpPE AJIEKTPOHHBIX 000JI0YEK OPraHUUYECKUX MOJIEKY!L.

[Ipy OOrjIomIEHWH 3JIEKTPOMArHUTHOTO H3JIYyYE€HUS BUIUMOU M
yIbTPA(PUOJIETOBOM YAaCTU CIEKTPa M3MEHSETCS DHEPreTUYECKOe CO-
CTOSIHUE JJICKTPOHHBIX 000JI0OYEK aTOMOB M MoJieKyJ. CHeKTpbl IMO-
TJIONIEHHUS, TIOJYYEHHbIE B ITHUX O0JIACTSIX, HA3BIBAIOTCS 2IeKMPOH-
Holmu. llormomieHue BEIIECTBOM 3JIEKTPOMATHUTHBIX KOJIEOAHU B
yAbTPadUOIIETOBOM U BUAMMOM 00JIACTH OOYCJIOBJIECHO NEPEXO0JI0M
JIEKTPOHOB CO CBSI3BIBAIOIIUX OpOUTaNiel Ha paspbixiistomue. O0Opa-
3YIOLIEECS B PE3YJIbTAaTE€ TAKOrO MEPEX0J]la COCTOSTHUE MOJEKYJIbI Ha-
3bIBAETCSI BO30YXKJICHHBIM (3HAYOK *).

DNEeKTPOHBI B aTOMax U MOJIEKyJaX 3aHUMAIOT OpOUTAIIA CO CTPO-
ro OIpeJeIeHHOW dHeprueil. B 0OBIUHBIX OPraHMYECKUX MOJICKYyJax
MPUCYTCTBYIOT 3JIEKTPOHBI O- U T-CBA3EH, @ TAKKE BJIECKTPOHBI HEMO-
neneHHbIX nap rerepoatoMoB (O, N, S u T. 1.) unm n — 35eKTpoHsl. Mx
OTHOCHUTEJIbHBIE DHEPrETUYECKUE YPOBHU U CPAaBHUTEIBbHBIE SHEPTUU
BO3MOKHBIX EPEXOJOB MPEACTABIECHBI HA puc. 1.13.
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Puc.1.13. Cxema snexmporHbIX yposHel
U DHEPeUsL BO3ZMONCHBIX IIEKMPOHHBIX NePexo0os

HauOonbiias sneprus KBAHTA M3IyYCHUS HEeoOXoauMa i OCy-
IIECTBJICHUS TIEPEX0/Ia G—G, T.e. L BO30YXKJICHUSI DJICKTPOHOB
IIPOYHON G-CBA3U HCO6XO,Z[I/IMI>I KBaHTbl CBETA MUHUMAJIbHOW JIJIMHBI.
DHeprus Mmepexoion n—G W M—>T MEHbIIE, H, CICI0BATEIBHO, ITH-
Ha BOJIHBI CBETA, BO30YXKIAIOIIETO TAKOW IMEPEXO0Jl, COOTBETCTBEHHO
oonbie. [TockoabKy n-371€KTPOHBI HE 00pa3yrOT CBSI3€H, COOTBETCT-
BYIOIIME Pa3PBIXIAIOIINE 0p6I/ITaJII/I OTCYTCTBYIOT. [IpakTrueckoe
3HAYCHUE HUMEIOT MEPEXObI ST " n—oT , TTOCKOJIbKY TOJIbKO UM
COOTBETCTBYIOT JUIMHBI BOJIH, KOTOPBIE PETUCTPUPYIOT C IOMOUIBIO
aHAJMUTUYECKUX MTPHUOOPOB.

['pynnupoBKH, BBI3BIBAIOIINE W30UPATEILHOE MOTJIOINICHUE DJICK-
TPOMArHUTHOTO KOJeOaHUs B BUAMMON M YJIbTpadHOIETOBON YacTH
CIEKTPa, Ha3bIBAIOTCS XPOMOhopamu.

OcHoBHBIMU XpoMO(dOpaMH, JAIOIIUMU MaKCUMYM TOTJIONICHUS
B ob0nactr 200 — 800 HM, SIBJISIOTCS CUCTEMBI CONPSIKEHHBIX TBOMHBIX
cBsa3eil. ComnpspKeHHBbIE JBOMHBIE CBSI3M OyAyT MOIJIONIATH KBAHTHI
cBeTa ¢ OOJIBIIICH JIJIMHOW BOJIHBI, YEM M30JIMPOBAHHBIC JIBOMHBIC CBSI-
3u. JIJIsl M30JIMPOBAHHBIX KPATHBIX CBSI3€M B UCIIOJIB3YEMOM JIJIsI H3MeE-
pEHU MHTEpBAJIE MPOSABIAETCS Nepexo]l kKapooHuwibHOU rpynnsl C=0
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(Amax = 270 HM). B apomaTHuecknx cCUCTeMax IMEpPeXoj JICKTPOHA B
BO30YXKIECHHOE COCTOSHHUE OCYIIECTBIISCTCS TaK)Ke MpPHU MEHbIIEH 3a-
TpaTe YHEPrUHU, YEM B CIIy4ae U30JUPOBAHHON JBOWHOM CBS3H.

Takum 006pa3zoM, OCHOBHBIMH XpoModopamu B Y D-CrieKTPOCKO-
nuu sIBIstoTC  conpsikeHHble C=C-CBs3u, KapOOHWJIbHAS TpyIIa,
apoOMaTHYeCcKoe SApOo W T.A. VICKIIOUYEHHE COCTaBJISIOT MEPEXOIbI
T M30JIMpOBaHHBIX IBOWHBIX cBsi3zer C=C u C=N-, a Takxe Tpou-
HbIX cBs3et C=C u C=N (A = 180 — 650 um).

[Ipu U3MEeHEHUU IJTMHBI BOJIHBI MMAa/Ial0IIETO Ha BEIIECTBO MOTOKA
ANEKTPOMArHUTHOTO M3Jy4eHUsS KOA(DPHUIMEHT ero ociabiieHus Mpu
MIPOXOKJACHUU Yepe3 BEIIECTBO M3MEHSETCS IO CJIOKHOW 3aBUCHUMO-
CTH.

OyHKIMSA, CBA3BIBaIOIIAs KOI(POUIIMEHT OcladjeHusl C IMHOMN
BOJIHBI, HAa3bIBACTCSl CHEKmMpPoM no2nowjeHus eeuwjecmea. Cnexmpamu
HA3BIBAIOTCS TAKXKE U APYTHE ONTHYECKUE XAPAKTEPUCTUKU BEIIECTB:
abcopO1us BEIIeCTBAa U CBETONPOIYCKAHUE, BEIYEPUCHHBIE B 3aBUCH-
MOCTH OT JJIMHBI BOJHBI, YaCTOTHI WJIM BOJHOBOTO umcia. CrekTp B
OOJIBIIIMHCTBE CIIy4YaeB MPEACTaBIseT cO00 KPUBYIO C OJHUM TIOJIO-
ruM MakcumyMoM (puc. 1.14.).

3

JO00 -

20001

10001

oL [ ]
210 230 250 A, HM

Puc. 1.14. Y®D-cnexmp yukionenmaouena
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CrexTp MOIJIOUIEHUs YJI0O0EH Il KAayeCTBEHHOTO aHalu3a U
UIACHTU(DUKAMK U MOKET MPETEHJ0BaTh HAa POJIb CBOEOOPA3HOIO
nacropTa BemecTBa. [IpakTuuecku HET ciydaeB, YTOObI pa3iiuyHbIC
0 XMUMUYECKOMY CTPOCHHUIO BEHIECTBA MMEIN IMOJHOCTHIO COBIIA-
JAFOIINE CIIEKTPHI.

YO®O-cnieKTp OpPraHMYEcKOro BEIIECTBA XAPAKTEPUCTUYEH, T. K.
MOTJIONICHUE OMPENEAETCS TOIBKO COOCTBEHHO XpOoMO(GOpPOM M €ro
OJIMDKANIIUM OKPY>KEHUEM, T. €. OJIMH U TOT k€ XpoModop MpOosBIIS-
€TCS MPAKTUYECKN OJUHAKOBO KaK B MCKIFOUUTEIBHO MPOCTHIX, TAK U
CaMBbIX CJIOKHBIX MOJIEKYJIAX.

B 3aBUCHMOCTH OT HEMOCPEACTBEHHOI'O OKPYKEHUS OJHOU U TOM
*Ke XpoMoGOpPHOU TPYIMIUPOBKHU TMOJOKEHUE MaKCUMyMa IOTJIoIIe-
HUS B Y@D-CIEKTpaxX Pa3IMYHbIX COCAUHEHUN MOXKET HECKOJIBKO Me-
HATHCS. BBeneHME B MOJIEKYJY Pa3jIWYHbIX 3aAMECTUTEIIEU WM W3Me-
HEHUE BHEIIHUX YCJIOBHUM, HAIpUMEP PACTBOPUTEIIS, OOBIUHO BBHI3bI-
BACT MEPEMEILICHUE TTOJIOCHI MOTJIOMICHUS.

OO0bryHO Y®D-CNeKTp XapaKTEPU3YIOT JJIMHOW BOJIHBI, PU KOTO-
poil HabIroAaeTCsl MAKCUMYM TIOTJIOMICHUS, ¥ MOJIAPHBIM KO3 uIin-
€HTOM OCJIa0JIEHUS B 3TOM MAaKCUMYME.

Y ®-CrieKTPOCKOIUS AT MPEKPACHYKD BO3MOXXHOCTH JJISI KOJIU-
YECTBEHHOI'O0 aHAJIN3a BEIIECTB. [ 3TOr0 3amuChIBAOT CIEKTP MO-
IJIOIICHUSI AHAIM3UPYEMOr0 BEIIECTBA IPU OJHOM KOHIIEHTPALIHH,
BBIOMPAIOT MAaKCHUMyM IMOrjomieHusa. Eciu B cnekTpe uMmeeTcsi He-
CKOJIBKO TI0JIOC, BHIOOp OOBIYHO OCTaHABJIMBACTCS Ha HauOojee WH-
TEHCHUBHOM, Tak Kak pabora B 00JAaCTM MaKCHUMyMa HOTJIOIIECHUS
o0ecreunBaeT HamboJiee BBICOKYI0 UYBCTBUTEIBHOCTh ONPEICIICHHUS.
Jlanee nenar0T HECKOJIBKO pa3BEACHUM M TPU BBIOPAHHOM OJIHOM
MaKCUMyMe€ MOTJIOIICHUS U3MEPSAIOT 3HAaUeHUs1 abCOpOIMU U3TyUYEeHUS
BEIIIECTBOM (ONTHUYECKOUW MIOTHOCTH). CTPOSAT KaTIUOPOBOUYHYIO KpH-
BYIO, 3aTE€M H3MEPSIOT a0COPOLMI0 aHATU3UPYEMOro pacTBopa U IO
rpauKy OnpeAesitoT HEU3BECTHYIO KOHIIeHTpauuio (puc. 1.15.).
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Puc. 1.15. Ilocmpoenue kanubpogounot kpugoti (0)
no cnekmpam no2noujeHus (a)

1.2.3. MemooOwl Ko1eb6amenbHOll CHEKMPOCKONUU

Kosie0arenbHble CIEKTPHl MOJIEKYJI SKCIIEPUMEHTAIILHO U3YUYarOT-
cst Mmerojgamu uHgpakpacHoi (MK) crekTpockonuu u ceKTPOCKONUU
koMOuHanoHHoro paccesinua (KP) cBera. OTu cnekTpbl CBA3aHBI C
nepexogaMu MeXIy KoJieOaTeIbHBIMU YHEPTETUYECKUMU COCTOSTHUSI-
MU, T.€., B KJIJACCUYECKON HMHTEPIpETalNH, C KOJICOAHUSIMU aTOMHBIX
AIep OTHOCHUTEIBHO PABHOBECHBIX TMOJIOKEHHN, W ONPEICIIIOTCS
CTPOCHHEM MOJIEKYJIbl. YUCIIO U YaCTOTHI MOJIOC 3aBUCST OT YUciia 00-
pPa3yIoIIUX MOJIEKYJy aTOMOB, MacC aTOMHBIX SIAEP, CTPOCHUS U CHM-
METPUM PABHOBECHOM SIICPHOM KOH(MUTYypalluM, a TaKKe OT BHYTpPH-
MOJIEKYJIAPHBIX CUJI. UTO KacaeTcsi pacrpe/iesieHUs] MHTEHCUBHOCTH B
CIIEKTPE, TO OHO OMPEAEISAETCS PIECKTPUUECKUM JUIOIBHBIM MOMEH-
TOM (L) ¥ MOJAPU3YEMOCTHIO (OL), @ TAKXKE UX U3MEHEHHEM B MPOLIEC-
ce KojeOaHuM.

CoBpeMeHHBIE METObI K0JIEOATEIbHONW CIEKTPOCKOIIUU TMOTyYH-
JM OYE€Hb IIUPOKOE paclpoCTpaHEeHue, U, Hanpumep, 0e3 cTaHAapTHO-
ro MK-cnekrpoMeTpa HE OOXOAUTCA B HACTOSIIEE BpeMsl MpaKTUYe-
CKM HU OJIHa XUMHUUecKas yjabopaTopus. B cuily UCKITIOUUTENIBHO BbI-
cokoi crenrbuunoctn K- u KP-crekTpoB, KOTOpbIE CpaBHUBAIOT
JaXe C JAKTWIOCKOMUYECKUMHU OTIEYaTKaMM, OHU CIIY>KAaT He3aMe-
HUMBIM CPEJICTBOM HICHTHU(DHUKAIMK COCAMHEHUN M HCIOIB3YIOTCS B
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aHanuTU4YecKux 1ensx. Ilo koiebaTenbHBIM CHEKTpaM MPOBOMAST
CTPYKTYPHBIE UCCIIEAOBAHUS, ONPEACISIOT CHMMETPUIO MOJIEKYJI, Ha-
JUYUE T€X WIM WHBIX (YHKIIMOHAIBHBIX TPYIII, MOJYy4aroT IPyrue
CBEJICHUS O CTPOEHHWHM M BHYTPUMOJIEKYJSIpHBIX criiax. [lockombky
CIIEKTP YYBCTBUTEJICH IO OTHOLICHUIO K MAJICUIIUM HN3MCHEHUSIM
CTPYKTYPBI U CUJIIOBOTO MOJII MOJIeKyJbl, MeToabsl K- n KP-criektpo-
CKOIUMU TO3BOJISIIOT HM3y4YaTh TAKXKE PA3IMYHbIE MEXKMOJEKYIAPHbBIC
B3aUMOJICHCTBUS.

dusnueckas npupona MK-cnexkTpoB u cnekTpoB KOMOMHAITMOH-
HOTO paccesHus paznuuna. B UK-cnekTpax nposiBisitoTcsa KonedaHus,
KOTOPBIE COMPOBOXKAAOTCA U3MEHEHUEM JUIIOJIBHOTO MOMEHTA MOJIE-
KyJbl (L), B ciekTpax KP akTUBHBI KOeOaHUs, TPU KOTOPBIX MPOUC-
XOJUT U3MEHEHHE MOISAPHU3yEeMOCTH MOJIEKYJIbI (0). CorjacHo 3ToMYy
MMEETCS TPABUJIO AIbTEPHATUBHOIO 3aIpeTa: B CIIydyae LEHTPOCUM-
MeTpu4HBIX MosieKyl B MK-criekTpax akTHUBHBI KOJI€OaHMS, aHTUCUM-
METPUYHBIE OTHOCUTEIIBHO IIEHTpa cumMeTpuu, B KP-ciekTpax — ko-
nebaHusi, CAMMETPUYHBIE OTHOCUTENIBHO IieHTpa cummeTpuu. UK- u
KP-criekTpsl pa3anyaroTcs MeXay cOO0M, JOTOIHSSA APYT ApyTa.

Hngpakpacnas cnekmpockonusi

[Ipu mornomeHuu 3JIEKTPOMArHUTHOTO M3My4eHUs MHdpakpac-
HOM 00J1aCTH CITEKTpa BEIIECTBOM MPOUCXOJIAT MEPEXOAbl MEKITY KO-
ne0aTeNbHBIMU YHEPTETUYECKUMHU YPOBHAMH MOJIEKYJIbI, PACCTOSTHUE
MEXTy KOTOPBIMH COOTBETCTBYET IHEPTrUM KBAHTOB HH(PaKPaCHBIX
aydeit. KonebaTenbHble CHEKTPhl OOYCIOBICHBI B TEPBYIO OUYEPEb
CMEIIEHUAMH SAep aToMoB, BcienctBue 3toro mo HWK-cmektpam
MOKHO YCTAHABJIMBATh CTPYKTYPY MOJIEKYJL.

Konebanus MoOJEKy MPOSBISIOTCS B CIEKTpax IOTJIONICHUS B
uH@pakpacHoil obractu. OCHOBHBIMU TUIMAMU KOJEOAHUU SIBISIOTCS
BaJICHTHBIE U Jie(hOpMallMOHHEIE.

BasleHTHBIME KOJICOAaHMSIMH HA3BIBAIOTCS KOJICOAHUS SIep aTo-
MOB BJIOJIb JIMHUM CBSI3U, OHU 0003HA4ar0TCst OyKBOU V (Vc—c, V-0 U
T.1.). IIpubanxeHHOM MeXaHMYeCKOW MOJENIbI0 BaJE€HTHBIX KoJseba-
HUW MOXET CIIYKUTh CHCTEMa W3 JIBYX IIIapOB, CBSI3aHHBIX >KECTKOMN
npyxuHoit (puc. 1.16.A). BaneHnTHble KojaeOaHUs TOAPA3ACIISIIOTCS Ha
cuH(a3HbIe UM CUMMETPUYHBIC V), u aHTu(aszHbIe, UM ACUMMMET-
puyHbIe (HECHMMETPUYHEIE), — V. DTO BO3MOKHO B CUCTEME U3 TPEX
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uinu deteipex (puc. 1.16.b) atomoB (Hampumep, MOJIEKyJa alleTHIIe-

Ha).
2

— e e i = e e
|
5) @ (r 0@ W MW NG
Puc. 1.16. A — mexanuueckas mooeib 8AIeHMHBIX KOJAeOAHUU amMOMO8

6 MOJIeK)ie. b — mooenv CUMMEMPUYUHBIX U ACUMMEMPUUHBLX Konebanuil
6 cucmeme 4 amomos

JledopManoHHbIe KOJIeOaHUS CBSI3aHBI C U3MEHEHUEM BaJICHTHO-
ro yriia, 00pa30BaHHOTO CBSI3SIMU y 0011ero aroMa. st Bo30yKieHuUs
nedopMallMOHHBIX KoJie0aHUi TpeOyeTcss MEHbINasi SHEPrusi, 4eM B
cllydae BaJICHTHBIX KOJEOaHHM, U, CIeJOBATEIIPHO, OHU UMEIOT MEHb-
Iy 4acToTy (MEHbIee BOJTHOBOE uuncio). JledopMaiimonHeie Koie-
OaHusl MOJPaA3NENAIOTCS HAa HOXXHUYHBIC, MAsTHUKOBBIC, BECPHBIEC U
KpyTuJibHbIC (puc. 1.17.).

YL Y

Puc. 1.17. le¢popmayuonnsvie xonrebanus memunenogotui epynnot (CH>):
A — HoocHuunoe, B — eeeproe, C — kpymunvroe, D — masmuuxogoe

B MHOroaToMHOW OpraHW4YecKod MOJIEKYJIe TPOUCXOIIT Kojieha-
HUS BCEX aTOMOB. BcrencTBue aHrapMOHUYHOCTH KOJIEOaHHM, KpoMe
OCHOBHBIX YaCTOT, B CIIEKTpax HAOIIOAAI0TCsI, OOBIYHO B BUJIE CJIA0BIX
M0JIOC, OOEPTOHBI M COCTaBHBbIE 4YacTOThl. OOEPTOHBI — KOJIEOAHUS,
4acToTa KOTOPHIX OOJIbIIIE B IIEJ0€ YUCIO pa3, YeM Y OCHOBHBIX (2V,
3v u 1. 1.). CocTaBHbIE YaCTOThI SBJISIIOTCS CYMMOM WJIM Pa3HOCTHIO
JBYX Pa3IMYHbIX (yHAAMEHTAJIbHBIX 4acTOT. Kaxk1oMy U3 TUIIOB KO-
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nebaHui B MOJEKYJaX U UX CYNEpHO3ULIMUSIM OTBEUAIOT COOTBETCT-
BYIOILIME TIOJIOCHI, YTO MPUAAET NHPPAKPACHBIM CIIEKTPaM 3HAYUTEIb-
HYIO CJIIO)KHOCTb [0 CPABHEHUIO C DJIEKTPOHHBIMU.

B nenom uH(ppakpacHble CHEKTPbl MHOTOATOMHBIX COETUHEHUIM
CWJIBHO OTIMYaAKOTCA OT Y®- U BUAMMBIX CIIEKTPOB. Pa3nnuus BbiTE-
KAalOT W3 MPUPOJBI B3aUMOJECHUCTBHUS MOIJIOMIAIOIIAX MOJEKYJT U X
OKpykeHusa. B Y®-cnekrpax JIMHUAM TOTJIOLIECHUS YIIUPSAKOTCA U
CTPEMSATCS CIIMTBHCA B IIMPOKHE MOJIOCHI NOTJIONIEHHs. bonbimas mm-
pHUHA MOJIOCHl MOTJIOLIEHUsI 00YCIOBIIEHA OKpYXeHUueM Xxpomodopa, a
TaKXe TEM, YTO MOMUMO OCHOBHBIX YPOBHEHN AJIEKTPOHHBIX IEPEXO-
OB B XpoMo(ope CylIeCTBYIOT MOAYPOBHH, CBSI3aHHBIE C KoJieOa-
HusaMu Mosekyisl. B MK-cniektpe, Hao6opoT, yactota U Ko3hduiu-
€HT Oca0JIeHHs], COOTBETCTBYIOIIME OTACIbHOMY (hparMeHTy (CBSA3M),
OOBIYHO MaJI0 MEHSIOTCA C U3MEHEHHEM OKpykeHusd. [loatoMy nrHuM
B K-criekTpe He CnuBaroTCA B IOJIOCY .

OOBIYHO O OcH opauHAT npu nocrpoeHun MK—cnexktpoB oTkna-
JIBIBAIOT CBETONPOMYCKAHUE B MPOLIEHTaX, a HE a0copOIuio (onTuye-
CKYyI0 TJIOTHOCTH). [To ocu aGcuucce OTKIIAaIbIBAalOT BOJIHOBOE YHUCIO B
0GpaTHBIX CaHTHMETpax (cM'), a HHOTIA UMHY BOIHHI (prc. 1.18.).

Jnvna pofHbl, MK
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Puc. 1.18. Cnexmp noznowenus ayemona 6 uH@paxkpacHou obracmu
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[Tonockl B KoeOaTeIbHBIX CIIEKTPax JAEJSATCS Ha JBa THIA: Xapak-
TepUCTUYECKHE (B OCHOBHOM BaJICHTHBIC KOJIEOaHMS), MPUCYTCTBUE KO-
TOPBIX B CHEKTPE JOKA3bIBAECT HAIUYME B MCCIEAYEMOM BEIIECTBE OIl-
PEICIICHHBIX CTPYKTYPHBIX 3JIEMEHTOB, M HEXaPaKTEPHUCTUUCCKHUE.

XapakTepuCTUYECKOE KOoJeOaHWe MPUHAJICKUT OMpPEACICHHON
cesa3u (C-H, O-H, N-H, u ap.) u, cieqoBareiabHO, UMEET HOCTATOYHO
MOCTOSIHHYIO YaCTOTY B Pa3JIMUHBIX BEIICCTBAX.

Hexapakrepuctuueckue kojebaHus 3aHuMarOT obmacts 400 —
1000 cm . D10 06MacTh KOTEOAHMI YIIEPOTHOrO CKENETa MOICKYIIbL,
PE3KO0 pearupyroiias Ha U3SMEHEHUS B CTPYKTYPE.

[Tonueiii cnekTp opranudeckoro coenuHeHus (or 4000 o
400 CM_l) Ja€T BO3MOXXHOCTh YCTAHABIMBATh UIACHTUYHOCTH BEUIECTB.
BeniecTtBa MACHTUYHBI, €CIU UX WH(pPaKpacHbIE CHEKTPhI, U3MEPEH-
HbIE B OJIMHAKOBBIX YCIIOBUSIX, COBNAJalOT. MI3MEeHEeHUE TIpyNmHoOBbIX
YacTOT BHYTPH WHTEpBaJIa, MPUBEIACHHOTO B KOPPEJSIIUOHHBIX Tal-
JUIAaX, CBA3aHO C MEXMOJEKYJSIPHBIMH U BHYTPUMOJICKYJISIPHBIMU
B3aHMMO/ICCTBUSIMU B BEILIECTBE.

s pacuudpoBKH MHPPAKPACHOTO CIIEKTpa HEOOXOAMMO HJICH-
TUUIIMPOBATH MOJIOCHI TOTJIOLIEHNUS, T.€. YCTAHOBUThH IPUHAIJICKHOCTh
KKJIOM W3 TOJIOC CIIEKTpa OIpPEACIICHHBIM aTOMHBIM T'PYMITUPOBKAM.
3HaueHMsI BOJTHOBBIX YHCEN JIJIS PA3IMYHBIX TPYII HAXOAAT B KOppeEs-
IIMOHHBIX AUarpaMMax M TaOJUIaX XapaKTePUCTHUECKUX YaCTOT.

C moMoIIbI0 KOPPEINSIIIMOHHBIX JUarpaMM YCTaHABIUBAIOT MPU-
ONM3UTENIbHO, KaKas 4acTh HMH(PPAKpACHOTO CIEKTpa MpeICTaBiseT
JUISl TAaHHOTO WCCIIeIOBaHUs HAaWOOIBIIMNA UHTEpEC. 3aTeM 1o Taliu-
1[aM XapaKTEPUCTUUECKUX YACTOT YTOUHSIOT MOJIOKEHHUE OKUIAEMBIX
MoJIoC B CHeKTpax. B pacmmdpoBke CIEKTPOB MOMOTAIOT aTiachl,
0OBbEeIMHSIONIUE CIIEKTPHI BEILIECTB OMPEEICHHOI0 Kilacca.

Cnekmpockonusi KOMOUHAYUOHHO20 PACCEUBAHUS]

B 1928 r. Paman, ognoBpemenno ['.C. Jlanncoepr u JI.U. MaH-
nenpintam B CCCP, oOHapy>KWJIM SKCIEPUMEHTAIBHO, YTO B PacCesiH-
HOM M3JIy4YeHUM HAOIIOMAIOTCA JUMHUU CIab0W MHTEHCUBHOCTH, OT-
CYTCTBYIOIIME Yy TMAJAIOMIETO M3JIy4eHUA. Pa3HOCTHM 4YACTOT MEXIy
CIaObIMU JIMHUSIMU U BO30Y’KJAIOIICH JTUHUEH SBISIOTCS XapakTep-
HBIMHU JIJI1 PACCEUBAIOIIETO BEUIECTBA U HE 3aBUCAT OT YaCTOThI BO3-
Oy>KIarolien JTUHUY.
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CorynacHo 3TON cxeme MOJEKyJa, B3auMOJCUCTBYS C (OTOHOM
MOHOXPOMAaTHYECKOT0 M3JIyYEHUs1, CHa4YaJla BO30yKIaeTcCs 1O KaKOTo-
TO HEYCTOWYMBOTO, TAK HA3bIBAEMOI'0 BHUPTYaJIbHOIO, COCTOSIHUS. 3a-
TeM OHa MOXET OTJaBaTh 3TOT (DOTOH, HE OOMEHHUBASCH C HUM DHEP-
THMEH, T. €. BO3BPAIIAsCh B HCXOJHOE COCTOSHHE, — 3TO PIIIEEBCKOE
paccesiHue cBeTa. BO3MOXKHO, OJHAKO, 3aMMCTBOBAHHE MOJICKYJIOU
YacTHU dHEprum (PoToHa, T. €. OTAaeTcsl (POTOH MEHBIIICH PHEPTHUH, a
MOJIEKYJIa IEPEXOAUT Ha 00Jiee BBICOKUI MO CPABHEHUIO C UCXOJIHBIM
SHEPTETUYECKHUN ypOBEHb — 3TO CTOKCOBO KP. Ecnm momekymnma yxe
HaXOJIWJIach B BO30Y X AEHHOM cocTosiHuM E’, TO npu B3auMo1eicTBUU
c (OTOHOM OHa MOXET OT/AaBaTh YacCTh CBOEW SHEPruHU, pacceuBas
dboToH OOMBIIEH PHEPTUHN U TIEPeX0/isd Ha Oojiee HUZKUN dHEpreTHuye-
CKHH YpOBEHB — 3TO aHTHUCTOKCOBO KP. B cBsi3u ¢ mMeHblIeH 3aceleH-
HOCTBIO 00Jie€ BBICOKMX YPOBHEH aHTHUCTOKCOBBIX MEPEXOJ0B B €/IH-
HULy BPEMEHH MPOUCXOJUT MEHBIIIE, YEM CTOKCOBBIX, TAK YTO UHTCH-
CUBHOCTh CTOKCOBBIX JiMHUNA KP HamMHOro Oosbiie W OOBIYHO
pPETUCTPUPYIOT UMEHHO Takue crnekTpbl KP. OHM pacmonoxkeHbl C
KpaCHOW CTOPOHBI, T.€. CO CTOPOHBI OOJBIIUX JUIMH BOJH WU MEHb-
IIMX YaCTOT OT P3JIEEBCKOMW JINHUM.

OcHOBHOU (HU3UUECKON BEIMYMHOWN, OMNMpENEIsIoned CBONCTBA
PaCCESTHHOrO BEIIECTBOM 3JIEKTPOMArHUTHOTO M3JIYUYEHHUS], SIBISETCS
NOJISIpU3yeMOCTh MOJieKyJl. [lonsipuzyemMocTh — clOCOOHOCTh K HaBe-
JEHUIO JUIIONSl TOJ| JACHUCTBUEM 3JIEKTPOMATHUTHOIO Mojs (POTOHA,
nomnajaromero B Mojekyny. IIpu 3ToM Mojekyna He 00s3aTelIbHO
JOJDKHA OBITH AUIIOJIEM, TOT/Ia KaK JJIsl MOTJIONIEHUsS] HHOPAKPACHOTO
U3JIyYCHHUS MOJICKYJa JOJKHAa 00J1aaTh MOCTOSHHBIM JUIOJbHBIM
MoMmeHTOM. CrenoBaTesbHO, YacToThl, HaOmogaeMblie B K-cnekpe,
MOTYT HE TIPOSIBJIATHCS B PAMAHOBCKOM CIIEKTPE, U HA00O0POT.

[Ipon3BOAHBIE MONSPU3YEMOCTH U JUIIOJIBHOTO MOMEHTa H3ME-
HSFOTCS TTO-PAa3HOMY, 3TO M MPUBOAUT K pazmuuusam Mexay K- u KP-
cnexkrpamu. [Ipu cpaBuenun K- u KP-criekTpoB MOKeT OBITH MOJY-
YyeHa IieHHas nHGOpMaIisi OTHOCUTEIBHO CUMMETPUM MOJieKyJl. [Tpu-
YMHA 3aKJI0YaeTCs B TOM, YTO SJIEKTPUUECKH CHUMMETPUYHAS CBSI3b HE
norJiomaeTr B UH¢ppakpacHoi obnactu. B Takoit mosekyse, Kak 3TH-
nen CH,=CH,, BasieHTHBIE KOJI€OaHUS ABOMHON CBSI3U CUMMETPUIHBI,
MOCKOJIBKY 00a KOHIIa MOJIEKYJIbl oAuHaKoBbl. B pesynprate B MK-
CIIEKTPE HE MPOSIBIISCTCS MOTJIOIIEHUE, O0YCIOBICHHOE BAJICHTHBIMU
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KOJIEOAHUSIMHA JIBOMHOM CBSI3W; OHO OKa3bIBAaeTCs CJIaObIM BO BCEX
ATUJICHAX, CTPOEHHUE KOTOPBIX OJIM3KO K CUMMETpHUUYHOMY. OJTHAKO 3TO
KoJieOaHue CHIIBHO TIposiBiisieTcs B KP-criekTpe sTuiieHa U CBUIETEIb-
CTBYET O CHMMETPUYHOCTH CTPYKTYPhI STUJICHA.

B kadecTBe 00111er0 BBIBOJA MOXKHO CKa3aTh, YTO MOJIEKyja He
MMEET CYIIECTBEHHBIX CBOMCTB CUMMETPHH, €CIM BCEM €€ MoJiocaM
noriomenus: B UK-crexkTpe COOTBETCTBYIOT JIMHUU B CIIEKTPEe KOMOM-
HaIlMOHHOTO paccesHus. s wimocTpanud 3TuX A(PEOEKTOB Ha
puc. 1.19 u 1.20 nmpusenensr K- u KP-ciekTpsl TeTpaxiiopsTiiieHa u
IUKJIOTE€KCEHA.

CnekTpockonus KOMOMHAIIMOHHOI'O pacCesHHus, TaK K€ Kak H
nH(ppakpacHasi, MO3BOJISET OMPEACIISITE YaCTOTHI KOJICOAHUN MOJICKYI.
DOTU J1Ba CHEKTpaJbHBIX METOMA, JOIMOJHSSA APYTr APYra, OTKPHIBAIOT
0oJiee IIMPOKUE BO3MOXNKHOCTH JIsi YCTAHOBJICHUS CTPYKTYpPhl Opra-
HUYECKUX COCAUHEHUNM U HCIOIB3YIOTCS TaKK€ B KOJIUYECTBEHHOM
aHaJIN3e.

1.2.4. Cnexmpockonus a0epH020 MAZHUMHO20 PE3OHAHCA

CnekTpockonus sSiepHOro MarHuTHOro pe3oHanca (AMP) — oaun
U3 CaMbIX UHPOPMATUBHBIX METOJIOB aHan3a. C ero moMoIIbI0 MOX-
HO MPOBOJIUTH UCCIIEIOBAHUS MOJIEKYJISIPHOW CTPYKTYPBl U AUHAMUKH
MOJICKYJ, MEXKMOJEKYJISIPHBIX B3aUMOJICICTBUN, MEXAHU3MOB XHMU-
YECKUX PEaKIMi U KOJUYECTBEHHOTO aHaIM3a BEIIECTB B Pa3IUYHBIX
arperaTHbIX COCTOSIHUSIX; C €r0 MOMOIIBIO BO3MOYKHO YCTAHOBJIEHUE
CTPYKTYPhl IIPOMEKYTOUYHBIX MPOJTYKTOB XUMHYECKOW pEaKIMU: HO-
HOB, PaJIMKAJIOB, HOH-PaAUKaiIoB u ap. AMP-cnekTpockonuto npume-
HSIOT JUII KOJMYECTBEHHOTO aHAIM3a CJHOKHBIX CMECEW: MPOAYKTOB
peakiuu, CTEpeoOu30MepOB, TayTOMEpPOB U Jp. Bce 310 00yciioBieHO
MPOCTOTOM MOJyYEHUSI CIIEKTPOB M UX BBICOKON MH(GOPMATUBHOCTHIO.
Cnextpbl AMP vHAMBHAYAIBbHBI, T.K. UX BUJ U XapaKTEPUCTHUKHU 3a-
BUCAT OT B3aMMOJCWUCTBHS SIICP W DJIEKTPOHOB, T.€. OMPEICIISIOTCS
BCEU CTPYKTYPOU MOJIEKYJIBI.
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Puc. 1.20. UK-cnekxmpbol u cnekmpbl KOMOUHAYUOHHO20 PACCEAHUS

YUKJloceKkcerHa (pasmemka COPUSOHMAIIbHBLX KAl HeoduHakoea)

OTOT BHJ CHEKTPOCKONMMU OCHOBAH HA TMPOCTHIX MNPUHIIUIIAX.
ATOMHOE SJpO COCTOUT W3 MPOTOHOB M HEUTPOHOB, 00JIaJIArOIIMX
CIIMHOM M;=2, © MOXET TAKXXE€ UMETh OTJIIMYHBIA OT HYJISI PE3YJIbTHU-
pytomuii civH I (cymmapssiil). OTCyTCTBUE WM HAJTW4YWE CIIMHA siapa
Y €r0 3HAYEHUE ONPEICIISIFOTCS YUCIOM IIPOTOHOB U HEUTPOHOB, T.€.
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CBSA3aHbI C TAKUMU XapaKTEPUCTUKAMM SIpa, KaKk ero 3apsj (MopsaKo-
BbIA HOMEpP 3JIEMEHTA), PAaBHBIM CyMMeE 3apsiiOB MPOTOHOB, U MacCCO-
BO€ YHUCJO (CyMMa MacC MPOTOHOB W HEWTPOHOB). fipa ¢ YETHBIMH
YHCJIaMU TTPOTOHOB HE UMEIOT cnuHa. [ Hux [=0 1 MarHuTHBIN MO-
MEHT TaKX€ paBeH HyI0. IMEHHO MO3TOMY si[pa ¢ YETHBIM MaCCO-
BBIM YHCJIOM M YE€THBIM aTOMHBIM HOMEpPOM He OyIyT oOjiajgaTh Mar-
HUTHBIMU CBOMCTBaMH M HE AaroT curHaioB AMP. fnpa ¢ HeueTHBIM
MACCOBBIM YHCJIOM HUMEIOT OTJIWYHBIA OT HYJA CIHUH. MarHuTHBIMU
CBOMCTBaMHU Bcerja oOJafaloT siipa ¢ MacCOM, BbIpaKaeMOW HeEyeT-
HBIM YHCJIOM: IH, 13 C, 15N, 17O, 19P, P u . (s1pa, UMEIOIINE TTOTY-
IIEJIOYNCICHHBIN ciuH [=Y2, 3/,, 5/2). Cnektpsl AMP 31X aToMOB MO-
JTy4usid OOJIbIIIOE PACHPOCTPAHEHHE B OPraHUYECKOM XUMHH (ITO
aTOMBI C HEHYJIEBBIMU SI/ICPHBIMA MAarHUTHBIMM MOMEHTaMHU ).

SAnpa momOOHBIX aTOMOB JIEUCTBYIOT KaK MarHUThI, KOTOPHIE B
OTCYTCTBHE MAarHUTHOTO TOJISI OPUEHTUPOBAHBI CIIy4YaHBIM 00pa3oM.
B mMarHuTHOM 10JI€ OHM TTOBOPAYMBAIOTCS B HANPABJICHUA MarHUTHO-
ro TOJ WIN MPOTUB HETO, T.€. BO BHEIIHEM MAarHWTHOM II0JIE€ TaKUE
AIpa MOTYT HAaXOJWTBHCS B JBYX JHEPre€TUUYECKUX COCTOSTHHUSX: OHU
OPUEHTUPOBAHHBI IO MO0 WU MIPOTUB TTOJI.

B AMP-cnekTpockonuu Onpeaensercss dHEprusi, HeoOXxoaumas
JUISl U3MEHEHUST HAPABJICHHUSI MATHUTHBIX SJIEP B MATHUTHOM MOJIE.

C noMomIp0 BRICOKOYACTOTHOTO 3JIEKTPOMArHUTHOTO U3JTYyUYCHUS
MOKHO BBI3BATh MEPEXOAbl MEKIY IHEPr€TUUECKUMH COCTOSHUSMU.
[Ipn mepexone ¢ HUKHETO YPOBHS Ha BEPXHUW MPOUCXOIUT IOTJIO-
neHue >Hepruu. [lornoiieHue sHepruu MOKHO OOHAPYKUTh, YCUITUTD
Y 3alycaTh KaK CHEKTPaJbHYIO JIMHUIO, WM TaK HA3bIBAEMBIA PE30-
HaHCHBIN curHan (puc. 1.21).
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Puc.1.21. a) obpazey 6 macnumnom noie, 6) ouazpamma 3HepeemudecKux
VPOBHell, 8) pe30HAHCHBIU CUSHAL

o)

Curnansl AMP oTpaxkatoT BIMSIHHUE IIEJ0TO psija ClalbIX B3au-
MOJICICTBUM MEXKIY SIApaMHU U BJICKTPOHAMHU BHYTPU MOJIEKYJIbI, ME-
Ky Pa3IMYHBIMU SIAPAMU OJHOW MOJIEKYJIBI U MEXKAY SIAPAMHU COCEJI-
HUX MOJIEKYIL.

B SMP-crieKTpocKoIuM IMOMEIIAT o0pa3el] OJHOBPEMEHHO B
JIBA MAarHUTHBIX IOJISI — OJJHO MOCTOSIHHOE, a JPYyroe — paauovacroT-
Hoe. Ero moaBepraroT BO3JCUCTBUIO 3JIEKTPOMArHUTHOTO U3JIYyYCHUS,
4aCTOTY KOTOPOTO MOKHO MEHSTh TaK, 4TO sipa BO30YKIarOTCs, KO-
I7la HAKJIQJbIBAOTCSI COOTBETCTBYIOIIME PE30HAHCHBIE 4AacTOTHI. Kak
HUCTOYHUK BO30YKIAIOIIETO M3JyYEHHUS HUCIOJIb3yETCS PajauodacToT-
HbIA TE€HEPATOp, WM MNEPENATUYHK, a IOIJIONICHUE SIAPaMH SHEPTUU
NepeJaTunka MOKHO 3apETUCTPUPOBATH C MMOMOIIBIO PAIM0YaCTOTHO-
ro Mocta. [Ipu onpeaeaeHHOM COYETaHUM TMOJiel 00pa3ell MorionaeT
SHEPTUIO, YTO NPUBOAUT K nonydeHutro AMP-curnana Ha BeIXoAe BbI-
COKOYACTOTHOr0O ycuiutens. CUrHaJl YCHJIMBAETCS M 3allMChIBACTCS
CaMOMUCIIEM.

OnmHuM K3 pacnpOCTPAHEHHBIX SIAEP, CUTHAIBI KOTOPOTO MPUME-
Hst0TCs B merone AMP, sasisiercs sinpo Bogopoaa H, crimH KoToporo
PaBEH "2, U PE30HAHCHBIC JIMHUM B CHEKTPax PacTBOPOB MOJYYAIOTCA
Y3KHMU, YTO YIPOILIAET UX UHTEPIPETANUIO. Anpo 'H mmeer camblit
BBICOKMA MarHUTHBIM MOMEHT Cpeav BceX APYyrux saaep. IMeHHo Be-
JMYAHA MAarHUTHOTO MOMEHTA OIpPEENSIET MHTCHCUBHOCTh CUTHAJIA
IIPA OJHOM MU TOM K€ MAarHuTHOM nose. Kpome Toro, ecrecTBeHHOE
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comgepxanne 'H B mpupozne cocrapmsier moutu 100% (B oTanune ot
siep APYTUX aTOMOB, CIIOCOOHBIX K MposiBieHuto 3pdekra AMP). B
JAHHOM TJIaB€ pPACCMATPUBAEM MPOTOHHBIA MAarHWUTHBIM PE3OHAHC
SIMP 'H.

[IInpoko MCMoIb3yeTCs ISl UCCIECIOBAHNUS OPTAHUYECKUX COEII-
HEHUU SAPO yriepoa C, oxnako YyBCTBUTEJIBHOCTh MeTOoAa SAMP B
STOM Cilydae HEBBICOKA, T.K. COIEp)KaHHe H30Toma ~C B IPUPOLHOM
yriepoae cocrasisieT b 1,1%. [losTtoMy mms 3anucu cnekrpa Bc
HEO0OXOMMO MPOBOJUTH HAKOILJIEHWE CHUTHAaJa, YTO TpeOyeT IO0MOoJ-
HUTEJIHLHOTO BPEMEHU.

Baxnenmmmu xapakrepuctukamu AMP-criektpockonuu  sBiisi-
IOTCSl XUMUYECKUN CABUT (OMPENETSEMBbI MO [EHTPY MYJbTHUILIETA),
MYJIbTUIJIETHOCTh CHUTHAJIA, CBSI3aHHAS C YHCJIOM B3aUMOJICHMCTBYIO-
IIMX SJIep U UX CIIMHAMH, KOHCTAHTHI CITUH-CITMHOBOT'O B3aUMOJICHCT-
BUS SIZIEP, UHTErpAIbHAS MHTEHCUBHOCTh CUTHAJIOB (MYJIBTUILIETOB),
OTHOIICHUE MHTEHCUBHOCTEHW KOMIIOHEHT MYJIbTUILICTA.

B XMMHYECKOM COEIMHEHUH KaXI0€ SIAPO OKPYKEHO OOJaKOM
AJIEKTPOHOB, KOTOPBIE HAXOAATCA B JIBWKEHUHU. [lon BimsHMEM TpH-
JI0’KEHHOT'O MArHUTHOTO TIOJISl 3TH AJIEKTPOHBI (MMEIOIIUE COOCTBEH-
HbIE MAarHUTHBIE MOMEHTBI) OPUEHTHUPYIOTCA TaKUM OOpa3om, 4TO
MPOTUBOJCUCTBYIOT MPUIIOKEHHOMY TTOJIH0. Torja BO3HUKAET 4acTUY-
HOE 3KpaHUpOBaHUE sA/ipa OT BHemHero noss. CiaeaoBaTenbHO, HEOO-
XOJIUMO CJIETKa U3MEHUTh JTM00 4acTOTy, JTUOO HANPSX)KEHHOCTh MOJIs,
4TOOBI SKPAaHUPOBAHHOE SJIPO 0KA3aJI0Ch B YCIOBUSX pe30HAHCA.

JInst pa3Iu4HbIX TPy SIAEP, HAXOASAIUXCS B OMPEACICHHOM OK-
PYKEHUH B MOJIEKYJIC, MOXHO 3a()UKCHUPOBATH IEIbI HA0Op JUHUI
norjomenuss win AMP-curnanos. Hampumep, B AMP-cnekrpe 'H
stanona (C,HsOH) npucyTcTBYIOT TpHW pa3jiMyHBIX CHUTHaja OT MpO-
TOHOB T'HAPOKCUJIBHOM T'PYIIIbI, METAIIEHOBOW Y METUJILHOM T'PYIIIL.
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Puc. 1.22. [IMP—cnexmp smarona

O1oT 3h@deKT BBI3BAH PA3TUYHBIM XUMHUYECKUM OKPYKEHHUEM
IIPOTOHOB B MoJieKyJe. Ero Ha3bpIBalOT XMMUUYECKUM CIABUTOM PE30-
HAHCHOM 4aCTOThl WM MPOCTO XUMHYECKUM CABUTOM. XUMHUYECCKUU
caBHT (O) IPONOPIIMOHAICH TIOCTOSTHHOMY MarHuTHOMY oo H u pe-
30HaHCHOW yacToTe. Xumuueckue casuru AMP oOycCloBIIEHBI JEK-
TPOHHBIM SKPaHUPOBAHHUEM SJEP, a BEJIMYMHA XMMHUYECKOTO CJIBUTA
3aBUCUT OT HAJIWYUS TE€X WM HMHBIX 3aMecTuTesie. XUMUYECKUHU
CIABUT SIBJIICTCSI OCHOBHOM XapaKTEPUCTUKOW aToOMa WJIM TPYMIbI JK-
BUBAJICHTHBIX AaTOMOB, BXOJAIIMX B MOJEKyny. Jlmd SIMP-'H-
CIIEKTPOCKOIIMM B TIEPBOM TMPHUOIMIKCHUH NPUIMHON XUMHUUYECKOTO
CIABMTa SIBIISIIOTCA 3JIEKTpoHbI CBsizu C-H, B o0Opa3zoBaHUM KOTOPOMH
y4acCTBYET JIaHHBIN aTOM BOJIOPOJA.

DkpanupoBaHue TeMm 3pdekTruBHee (T. €. KOHCTaHTa SKpPAaHUPOBa-
HUS TeM OOJbllie), 4eM OOJIbIIE AJIEKTPOHOB PACHOJIOKEHO BOJIU3U
aapa.

XUMUYECKHe CABUTH (0) U3MEPAIOT B O€3pa3MEpHBIX €AUHUIIAX —
MUWJUJTMOHHBIX JOJISIX (M.J.) OT MPUJIOXKEHHOT0 MarHuTHOro mojs H
(w1 paboueit 4acTOThI CIIEKTPOMETPA Vo).

XUMHYECKUE CIBUTU BCErJla MU3MEPSIOT OTHOCUTEIBHO KaKOIo-
aubo craHjaapra. B kadecTBe CTaHIapTOB MCIOIB3YIOT TETPAMETHUII-
cunan (TMC)— wmu rekcamermaucuiokcad (I'MJC), kotopslie
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y,Z[O6HBI TEM, YTO HAKOT Y3KHC W CWIbHBIC PC30HAHCHBLIC CUT'HAJIbI B
06H3CTI/I, rac norjaomarT TOJIbKO OYCHb HCMHOI'MC BUABI ITPOTOHOB.

f CHIH. f CTaHAa.

/TN

b d
Av (AH) 7

Puc. 1.23. onoocenue pezonancnozco cuenana 8 AMP-cnekmpe

CHnuH-CIMHOBOE B3aWMOJCHCTBHUE SIBIISIETCS Ba)KHEHWIIIEW Xapak-
TEPUCTUKOM CTPOECHUS CIIOKHBIX OPraHUYECKHX MOJIEKYJ, UX MpPO-
CTPAHCTBEHHOI'O CTPOEHUSI U DJIEKTPOHHOIO pacrpeneneHus. Mexay
SIAEPHBIMUA CIIMHAMU B MOJIEKYJIaX BO3HUKAET B3aUMOJECUCTBUE, MPU-
BOJISIIIEE K PACIHICTUICHUIO UM MYJbTUILUIETHOCTH CUTHAJIOB 1O (op-
MyJI€.

Ecmu mpoToOH mpu coCEeqHEM YIIIEPOJHOM aTOME OTCYTCTBYET
(mampumep, B rpymmupoBkax -OCHj;, -COCHj), cnuH-cnMHOBOE
B3aMOJEHUCTBUE HE MPOSBIAECTCA; B CIIEKTPE BO3HUKAET OJMHOYHBIN
CUTHaJ, WK CUHIIIET. [Ipy HaJMyuKU MPOTOHOB B COCEAHUX TPyIIIax
HAOJI0JJaeTCs PACIICIUICHUE CUTHAJIOB, a XapakTep pacIleIieHus 3a-
BUCHUT OT YHCJIA B3aUMOAECUCTBYIOLIUX SLIED.

BennuuHbl pacuieruieHuil CurHanoB B cnekrpax [IMP, T.e. KoH-
CTaHThl CIIMH-CITMHOBOT'O B3aMMOJCUCTBHS, UCTIONB3YOTCS JJIs UIACH-
TU(DUKALUKY COSAMHEHUH, JIJIs1 ONIPEACIICHHS MTOJO0KEHUS 3aMECTUTETI,
HApsy C XUMUYECKUM CIIBUTOM.

1.2.5. Memoo 31eKkmpoHH020 napamazHumHo20 pe3oHanca

Merto 35eKTpOHHOrO nmapamMarHutHoro pe3zonanca (JIIP) otHo-
CUTCSI K PE30HAHCHBIM METOaM HCCIIEI0OBAHUS, KOT/1a MOKHO Ha0JII0-
JaTh PE30HAHCHOE TMOTJIONICHUE SHEPTUH U3IIYYCHUS MPU OTPEIEIICH-
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HOM 3HAQUYEHWW MAarHUTHOrO MoJisl. P€30HaHCHOE MOTrJIOUIEHUE 3JEK-
TPOMArHUTHOTO U3JIyYE€HUS CHCTEMaMH, COJICPKAIIMMH HECITAPECHHBIC
AJEKTPOHBI, B CTATUYECKOM MAarHUTHOM ITIOJIE HA3bIBAKOT ~Iapamar-
HUTHBIM PE30HAHCOM™, ‘“3JICKTPOHHBIM IapaMarHUTHBIM PE30HAH-
COM", “3JIEKTPOHHBIM CIUHOBBIM PE30HAHCOM .

Meron crnekrpockonuu OIIP, SBASIOMMIICS OJHUM M3 IIUPOKO
UCIOJIb3YEMbIX U MIPOIYKTUBHBIX (DU3NYECKHUX METOJOB UCCIAEAOBAHUS
CTPYKTYPBI U MEXaHU3MOB PEAKIIUM B XUMHH, IPUMEHUM TOJIBKO K T1a-
paMarHUTHBIM 00pa3iiam (CoaepKaliM HEeCTIapEHHBIC AJICKTPOHBDI).

K HuM oTHOCATCS:

a) aTOMbl WJIM MOHBI C HE3aNOJHEHHBIMU BHYTPEHHHMH 3JICK-
TPOHHBIMH 000JIOYKaMU (HaAIIpUMeEpP, HOHBI TIEPEXOIHBIX 3JIEMEHTOB);

0) aTOMBI U MOJIEKYJIbl C HEUETHBIM YUCJIOM 3JIEKTPOHOB (HAIpH-
Mmep, H, N, NO, NO,);

B) CBOOOJHBIE paJMKalibl C OJHUM WJIM HECKOJLKMMHU HECTapeH-
HBIMU 2JIEKTpoHaMHu. CBOOOJHBIE pajuKaibl aHATU3UPYIOT B TBEPAOH,
YKUJIKOM M Ta30BOi (hazax;

') METaJUIbI, MOJYIPOBOJHUKHY;

1) BKJIFOUCHHUS B TBEPBIX TEJIaX, B TOM YUCJIE TOYCUHBIE AE(HEKThI
(JIoKanbHBIE HApYUICHHUS KPUCTAUIMYECKOW pemreTku). K HUM OTHO-
cATCS F-IEHTpBI — 3JIEKTPOHBI, 3aXBAUYCHHBIE BAaKAHCHSIMU OTpHULIA-
TEJbHBIX MOHOB. [lapaMarHUTHBIN LIEHTP TaKKe MOXET 00pa3oBaTh
HEJIOCTATOK JIEKTPOHA (“MOJT0KUTENbHAS JbIpKa‘);

€) moH-paaukanbl. M3 TepMuHa ‘“HOH-paguKaibl ClemyeT, YTO
VOH-PAJIMKAIBI — 3TO COCUHEHHUS, HECYIIUE OJHOBPEMEHHO W 3aps/l,
U HECHApEHHbIA 3JIEKTpOH. MOHBI OBIBAIOT JIBYX BUJOB: KaTHOHBI U
AHUOHBI, TTO3TOMY U MOH-PAJIMKaJIbl TAKKE MOTYT OBITh JBYX BHJIOB:
KaTUOH-PAIMKAIIBI 1 aHUOH-PATUKAJIBI.

Pagukanel W HOH-paguKabl SBISIIOTCA PaCIPOCTPAHCHHBIMHU
MPOMEKYTOUYHBIMU YaCTULIAMH B OPTaHHUYECKHUX PEAKLMAX, U IOITOMY
Metoa DIIP yacTo mpuMEHSIOT B OpPraHUYE€CKOU XUMUH.

Meton DIIP ocHOBaH Ha HaJIWYWM Y HECIIAPEHHOTO 3JICKTPOHA
MAarHuTHOTO MOMEHTA. B yacTunax, cojepKamnx HECIIAPEHHBIE JJIEK-
TPOHBI, BO3MOKE€H MEPEXO0J] MOCICIHUX C OJIHOTO SHEPTreTHYECKOTO
YPOBHSI Ha JIPYrOM IMPHU ONPENECICHHOM COOTHOILIEHUH HaIPSKEHHO-
CTM MAarHUTHOTO MOJIS U YaCTOTHI JOMOJIHUTEIBHOIO 3JIEKTPOMArHHT-
HOro u3iydeHusd. CHUH 3JIEKTPOHA WIIH CIMHOBOE KBAHTOBOE YHUCIIO
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(mg) MOKET UMETh TOJILKO JIBa 3HAUYCHUS +Y2 U -%2. OTHOMY 3HaUYCHUIO
COOTBETCTBYET OPUEHTUPOBKA CIIMHA MapauI€IbHO MAarHUTHOMY IIO-
JIF0, BTOPOMY — IPOTHUBOIIOJIOKHOE HAINIPaBJIEHHUE. ECn k€ MarHuTHOE
M0JIE OTCYTCTBYET, CIHUHBI OPUEHTHUPOBAHBI CIIy4yallHBIM 00pa3zom
(puc. 1.24.), a sHeprus NpakTUYECKHW HE OTIMYAETCS JIPYyr OT JApyra
(OIMH HEPTETUYECKUN YPOBEHD ).

[TocTOsIHHOE BHEIIHEE MATHUTHOE IMOJIE CHUMAET 3TO BBIPOXKIIE-
HUE U MOSIBIISIIOTCS JBA SHEPrE€TUUECKUX YPOBHS: BEPXHUU YPOBEHb,
MMEIOIINM CIIMH Mg = —2, U HWKHUAM CO CIMHOM Mg = +%2. B ciyyae
BHEIIHETO MAarHUTHOTO TOJISI MArHUTHBIE MOMEHTHI 3JIEKTPOHOB OpH-
EHTUPYIOTCS B 3aBUCHMOCTH OT BEJIMYUHBI CIIMHOBOTO MAarHUTHOTO
MOMEHTA.

[Ipr BO3IENCTBUU TEPEMEHHOTO CBEPXBBICOKOYACTOTHOTO MOJIA
MEPIIEHIUKYISPHO MTOCTOSIHHOMY TOJIF0 HA CUCTEMY CIIMHOB MPHU YC-
JIOBUM PE30HAHCA MPOU3OMAET ONPOKUIBIBAHUE JIEKTPOHOB C IMapa-
JIETIbHOM OpPUEHTALMEN B COCTOSIHUE C aHTUIIAPAJUIEIIbHOW OpPUEHTA-
UEU, TEPEXO0J DJIECKTPOHOB HA JIPYTOW DHEPTETUUYECKUN CIIMHOBOM
NOJIyPOBEHb, T.K. IPOUCXOAUT NEPEX0 ¢ 00Jiee HU3KOIO YHEpreTHYe-
CKOrO YpOBHS Ha O0ojee BBICOKMI SHEPreTUYeCKUd YpOBEHb

S & ¢ $é6

Puc. 1.24. Macnummuvle momeHmol Puc. 1.25. Mazcnumuvle momenmoi
97IeKMPOHO8 8 OMCYMCmeue 9NIeKMPOHO8 NPU HATUYUU MACHUMHO20
MACHUMHO20 NOJIS noJisl U NePeMeHHO20

CBEPXBLICOKOUACMOMHO20 NOJiA

DTOT TpoIEecC COMPOBOXKAAETCS TMOrioieHueM sHepruu. llo-
ciieiHee HaOII0JlaeTCsl IPU OMpPEACICHHOM 3HAY€HUU 4YacTOThI Tepe-
MEHHOTO CBEPXBBICOKOYACTOTHOI'O MOJIsI, KOTOPOE 3aBUCUT OT IPUPO-
Il HCCIIeAyeMOM 4YacTulibl. TakuM 00pa3oM, XapaKTEpUCTHUKH Pe30-
HaHCHOM d4actoThl (crekTp OIIP) mMoryT OBITh HMCHOJB30BaHBI s
UCCIICJIOBAHUS CTPYKTYPhl 1 MEXAaHU3MOB PEAKITUH.
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1.2.6. Memoo macc-cnekmpomempuu

Macc-criekTpoMeTpus B OTJIMUUE OT APYTUX (PU3UKO-XUMUYECKUX
METOJIOB aHaJin3a OTHOCHUTCSI K JECTPYKTHUBHBIM MeTojaM (Tpu Ipo-
BEJICHUU aHaIu3a 00pa3el] pasjiaraeTcsi U UCCIeyloTcs ero gparMeH-
Tbl). CTpyKTypHasi Macc-CHEKTPOMETPHUSI OCHOBAHA Ha pa3pylICHUH
MOJIEKYJIbI IO AEUCTBUEM DJIEKTPOHHOTO yAapa U XUMUYECKOW UOHU-
3allUM U Ha MPOIIECCE PErUCTpallui OTHOIIEHUS MACChl K 3apsiay 00-
Pa3yIoIIUXCs OCKOJKOB. MoHM3aus ¢ MOMOIIBIO 3JIEKTPOHHOIO yia-
pa — 3TO MOJIy4EHUE MOHOB C MOMONIBIO MTyYKa 3JICKTPOHOB U3 HArpe-
Toro karoja. MoOHBI MOTyT 00pa3oBaTbCAd TaKKE€ B PE3YJbTATe
BTOPUYHOI'O MPOLIECCa TPU MPOTEKAHUU MOH-MOJIEKYJIAPHON pEaKIuu
B ra3oBoii (haze. ITOT ciocod Ha3bIBAIOT XUMUYECKON MOHU3AIUEH.

BoszaericTBue Ha MOJIEKYJIbI OCYIIECTBIISIETCS ITYYKOM 3JIEKTPOHOB
CpPEIHHMX PHEPruil B BLICOKOM BakyyMe. [IpunIiun o6pazoBanus macc-
CIIEKTpA 3aKJIIOYAETCS B PETUCTPAIMA UOHOB, BO3ZHUKAIOIIUX MPU KO-
HU3AIUU HEUTPAIbHBIX MOJIEKYIL.

[Ipunuun oOpa3oBaHUs Macc-CIEKTpa 3aKJI0YaeTCsl B perucTpa-
UM MOHOB, BO3HUKAIONIUX IMMPH MOHU3AIMU HEUTPAIbHBIX MOJIEKYIL.
JInst mostyueHusi Macc-CIeKTpa Nmaphl BEIIECTBA HEOOIbIIUMU KOJTUYE-
CTBAMU C MOMOIIBIO CIIEIMAJIBHON CUCTEMBI HAYCKA BBOJATCS B HO-
HU3AIUOHHYI0 KaMepy, B KOTOPOW MOJJIEPKUBACTCS TTyOOKUH BaKy-
yM (OCTaTOYHOE JIaBJICHHUE OKOJIO 107 MM pT.cT.). IIOTOK 2JIEKTPOHOB,
U3JIy4aeMbIX PACKaJICHHBIM KaToAoM, OOMOapAupyeT HCCIeayeMOe
BemiecTBO. OOpa3yroniuecss HOHbl MOTYT BBITAJIKUBATHCS U3 MOHU3A-
IIMOHHOMW KamMephbl HeOOIBIITON Pa3HOCTHIO MOTEHITNAIOB. BRIXOAATITNIA
MOTOK MOHOB YyCKOpsieTCs, (OKYCHUPYETCS CHIIbHBIM 3JIEKTPUUYECKUM
MOJIEM M TOMAaJaeT B MarHuTHoe noJie. B xoe Takoit 6oMOapiupoBKU
MOJIEKYJT MPOAYKTa DJIEKTPOHAMH 00pa3yIOTCs MOJOKHUTEIbHBIC Yac-
THUILIbI, OTPULIATEIBHBIE, a TAKXKE HeUTpanbHble. [lomoxkuTENBHBIE HO-
HbI Mpeo0JagaloT HajJ OTPHUILIATCIILHBIMA HMOHAMH, YTO OOBSCHICTCS
HauOoJIbIIeH YCTOMYMBOCThIO. OTpUIIATEILHBIA HOH TEPSET CBOM M3-
OBITOYHBIN AIEKTPOH 3HAYUTEIBHO JIErde, YeM MOJIOKUTEIbHBIA MOH
TepsAET U30bITOK MPOTOHOB WJIM NPUCOEAUHSET €III€ OJIMH JICKTPOH.

B MarsuTHOM MOJI€ YaCTHUIbI, UMEIOIIUE TTOJ0KUTEIbHBIN 3aps]
Y OTPULATEIbHBIN, OTKIOHSIOTCS B PA3HBIE CTOPOHBI, & HEUTPAJIbHBIC
YaCTHUIIbl IBUKYTCA 0€3 OTKJIOHeHUs. OTKIOHEHUS 3apsKEHHBIX Yac-
THUIl MOTYT OBITh Pa3JIMYHbI, OHU 3aBHUCST OT 3apsja U MaccChl, IpuYeM
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OTKJIOHCHHSI MPSIMO IPOMOPIIMOHAILHEI 3apsiy M 0OpaTHO IIPOIOp-
IIMOHAIBLHBI Macce, MPUXOAAIICHCS Ha €AUHMITY 3apsaa (m/z).

YCKOPM TEMHEIS MArHWTHoS
] NAACTHHEI none
] ]
[+ I
o0 | 1]
YCEOpMTEN:HEIS MArHATHOE
MASCTHHEI none

Puc. 1.26. Cxema popmuposanus macc-cnekmpa

Macc-crieKTpoMeTpusi MO3BOJISET TPOBOJUTHh HJICHTH(PHUKAITUIO
CTPYKTYP HMCCIEIYEMBIX COCAUHCHUM, ONMPEACICHUE MOJICKYJIIPHOU
Macchl U OpyTTO-DOPMYIIBI COSTMHEHUS TI0 KapTUHE CTEKTpa B o0Jjac-
TH MOJICKYJISIPHOTO MOHA, JIaeT BO3MOYKHOCTh YCTAHOBJICHUS XapaKTe-
pa COCIUHEHMS, MPUHAICKHOCTH K TEM WJIM UHBIM KJlaccaM OpraHu-
YECKUX BEIIEeCTB. Macc-CIeKTPOMETPHUsl TIO3BOJISIET BBISBISATH OT-
NenbHBIE (PparMeHThl CTPYKTYpHl 1O CEPUAM MOJEKYJISIPHOTO |
TJIaBHBIX OCKOJIOYHBIX MOHOB. Macc-CeKTpoMeTpus C IAPyTuMHu (u-
3UKO-XUMUYECKUMH METOJaMHU aHaju3a JIaeT MCUEPIBIBAIOIICE JTOKA-
3aTeJIbCTBO CTPYKTYPhI MJIM YKa3aHWE OTPAHWUYCHHOI'O YHCJIa M30Me-
POB.
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OTOT METOJ MO3BOJSET MPOBOAWTH aHAIM3bl KAUYECTBEHHOTO U
KOJIMYECTBEHHOI'0 COCTaBa CMECEH, COJEpKalluX YacTULbI pa3HOM
Macchl. J[Jisi OpraHu4ecKux BEIIECTB MacC-CHEKTPOMETPUS MPUMEHS-
eTCs JUIsl UACHTU(UKAIMY U YCTAHOBJICHUS UX CTPYKTYPHI.

B 0ObIYHON Macc-CHEKTPOMETPUM PETUCTPUPYIOT TOJIBKO TOJIO-
KUTEIbHBIC YacTUIIbl. ECIIN 3aps 4acTUIBl paBEeH €IUHUIIE, OTHOIIIE-
HUE M/Z SKBUBAJICHTHO Macce.

Takum 00pa3om, Macc-CIEKTp BEUIECTBA — 3TO COBOKYIHOCTH
CUTHAJIOB BCEX 00pa30BaBIINXCS HOHOB, Pa3/IeICHHBIX B 3aBUCUMOCTH
OT OTHOIIEHUSI UX MacChl K 3apsay. CUTHaAJbI IETEKTUPYIOTCS C TO-
MOIIBIO (POTOANEKTPOHHBIX YMHOXHUTEIEH U 3alHUCBIBAIOTCS Ha CIe-
1uagbHOM (hoToOyMare ObICTPOAECHCTBYIOIIMMHU OCITUILIOrpadaMHu.

[Ipexzae Bcero, Ha CIEKTPOrpaMMe pa3MEYaroT IIKAJTy MacCOBBIX
Yucesl HOHOB, U3MEPSIOT UHTEHCUBHOCTH BCEX MUKOB M MPEJCTABIIS-
IOT TIOJIYYECHHBIM CIEKTP B HOPMAJM30BAHHOM BHJE, NPU ATOM 32
100% mnpuHMMaeTCsl WM UHTEHCUBHOCTh MAKCUMAJIBHOTO MHKa (TIep-
BBl CMOCO0), WM CyMMa UHTEHCUBHOCTEW BCEX MUKOB (BTOPOIl CIo-
co0). Macc-ciekTpbl MNPEACTaBIAIOTCA B rpadUueckoM BHJC
(puc. 1.27) nnu mudporoit hopme.
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Puc. 1.27. I'paghuueckas gpopma npedcmasnenus macc-cnekmpa
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JIJIs KOMIIOHEHTOB CMECHU MacC-CHEKTPhI ()parMEeHTOB aJIIUTHB-
HBI, [I03TOMY JJIS1 Pa3/ICJICHUS] CMECA MOXHO aHAJIM3UPOBATh TOJIBKO B
ClIy4ae HaJIn4hs CIIEKTPOB Pa3JIMYHBIX KOMIIOHEHTOB, NPUYEM 3aIlv-
CaHHBIX B T€X € yCIOBUAX. Takas 3agaya mpeaycMaTpUBacT pelle-
HHUE CHCTEMBI M3 N yPaBHEHHUU C N HEW3BECTHBIMU JUJII CMECU M3 N
KOMITOHEHTOB.

1.3. HomeHknamypa op2aHuU4Yeckux coeOQuHeHuU

[IpaBuibHOE Ha3BaHWE OPraHUYECKOTO COEIWHEHUS HE3aBHCUMO
OT €ro Kjlacca sIBJISETCSA BaKHEUIIEW 3aJader. B opraHMyeckon xu-
MHH PA3INYarOT TPU TUIA HOMEHKIATYP.

Imnupuueckas Homenkiamypa. Ha3zBaHHUs OPraHUYECKUX COE-
HEHMI JaroTcs ciaydaitHo. OOBIYHO OHM YKa3bIBAIOT WJIM HAa UX MPHU-
POAHBIN UCTOYHMK, WJIM HA KAaKOE-JIMOO UX CBOMCTBO, KOTOPOE OBLIO
MOAMEUYEHO XUMUKAMH, BIEPBBIE MOJYYUBIINMU JAHHOE COCIUHEHHE.
Hanpumep, maBeneBasi, s0j04Has WIM MOJIOYHAS KHUCJIOTHI, all€TOH,
YKCYCHAsl KUCJIOTa U IPYTHE.

Payuonanvnasa nomenknamypa. 3a OCHOBY Ha3BaHHs BbIOMpAETCH,
KaK MpaBWIO, MPOCTEHIINI (MEepBbIi) MPEACTABUTENIb T'OMOJIOTHYe-
CKOro psija (sl peeNbHBIX YIJIEBOJOPOJIOB — METaH) C YKa3aHUEM
Ha3BaHUS 3aMECTUTENEH-PATUKAIIOB.

OCHOBHBIC TIOJIOKEHUS COBPEMEHHOW CUCMEMAMU4ecKou Ho-
MenKkaamypsl ObLTU IPUHATHI B 1892 T. Ha che3ae XuMUKOB B JKeHeBe,
a U3MEHEHUSI U JOIIOJHEHHUS K Hell — Ha che3laxX XMMHUKOB B 1957,
1965 rr. B [Tapuxe.

JlJist TOro 4TOOBI 1aTh Ha3BaHUSI M30MEpPaAM C Pa3BETBJICHHOU Iie-
b0, HEOOXOJIMMO 3HATh HAMMEHOBAHMUSI MPOCTEHIIUX OIHOBAJICHT-
HBIX OPTaHUYECKUX PaJUKaIOB, T.€. OCTATKOB MOJIEKYJ, 00pa3ylo-
IIMXCSl B PE3YyJIbTATe OTPHIBA aTOMa BOAOPOJA OT MPEAECIbHBIX YTJIE-
BOJIOPOZIOB. 3aMeHsid “‘aH” Ha “Wi’ B Ha3BaHUSAX MPEACIbHBIX
YIJIEBOJIOPOJOB, MOJYYAlOT HAa3BaHUS OJHOBAJICHTHBIX PaJUKaIOB
(MeTaH — MeTWJI, 3TaH — 3TWJI, MpOMaH — Mponwi, OyTaH — OyTUI U
T.1.). Eciii cBOOOAHAs BaJIEHTHOCTh B pajiKajie MPUHAJJICKUT aTOMY
yIJIEPO/ia, UMEIOIIEMY TOJBKO OJHY HEMOCPEICTBEHHYIO CBS3b C YT-
JEPOAHBIMU aTOMaMH, TO PaJAUKal Ha3bIBACTCA NepBUYHBIM. [Ipu Ha-
JUYUW JIBYX TaKUX CBSI3€M y aToma yTIIepoJa — BTOPUYHBIM, TPEX —
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TPETUYHBIM. [[7151 TOr0 4TOOBI IPABUIILHO JaTh HaA3BaHUE COCIUHEHUS
II0 CUCTEMATUYECKOM HOMEHKJIAType, HAJO:

1. BeiOpaTe camylo JIMHHYIO HEPa3BETBJICHHYIO YIJIEPOJ-
YIJIEPOJHYIO 1EMb U MPOHYMEPOBATh aTOMBI YIJIEPOJIa C TOTO KOHIIA,
K KOTOpOMY OJIMXKE pa3BETBICHUE LEIIN;

2. B Ha3BaHum nudpamu ykazaTb MecTa 3aMeCTUTENCH, Ha3BaTh
3aMECTHUTENIEN U YKa3aTh UX KOJIUYECTBO;

3. Ha3Batp yrineBomopoa, KOTOpOMY OTBEYAET caMmasi JJIMHHAS yr-
JEPOA-YTIIEPOIHAS LIETIb, HATPUMED:

i

C.H_C
H3C// \(I:/}-I\
H,C CH,

2,2,3-TpUMETUIITICHTAH.

CH,

HenpasunbaeiM Oyaer HazBanue 3,4,4-TpUMETHINEHTaH, T.K. B
TOM ciydae cymMma mudp Oosbiie. ITOMY K€ COCIUHEHHUIO 1O pa-
IIMOHAJILHOM HOMEHKJAType COOTBETCTBYET Ha3BaHUE TPUMETUII-
BTOPHUYHBIN-OyTHI-METaH. 32 OCHOBY BBIOMpAacM cCaMblii pa3BETBIICH-
HBI aTOM yrjepoja, T.e. TOT, Y KOTOPOro OOJbIlle 3aMECTUTENCH, U
Ha3bIBa€M 3aMECTUTEIN C YUYETOM UX YHUCJIa, HAaUMHAas C MIPOCTEHIIHNX.

KoHmponbHbie 3adaHus

1. IlpuBenure npuMepbl OPraHUYECKUX BEIIECTB, COIAEPIKAIINX
AJIEKTPOBAJICHTHYIO, KOBAJIEHTHYIO, CEMUIIOJISIPHYI0O W BOJOPOJHYIO
CBSI3H.

2. O0bsaAcHuUTE TepMUH "THOpuaM3anus opoutaneit”. Kakue cBsizu
HA3bIBAIOT O-CBA3SIMU U T-cBsi3simu? [lpuBeaute cxembl 6 BUIOB G-
cBsa3eil. Hapucyiite cxemy oOpa3oBaHus T-CBSI3U.

3. Kakue opbutanu y4acTByIOT B 00pa3oBaHUU G-CBSI3€l B MoJie-
KyJiax: a) BOJOpoJia; 0) aMMHaKka; B) XJiopa; ') MpoIiaHa; 1) XJOpHUCTO-
ro Bojaopoaa?
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4. TloxcunTaiiTe YMCIIO S U SP -THOPHAHBIX OPOHTATICH B MOJICKY-
ne nponiada. CKOJIBHO OG-CBSI3€M UMEETCA B €r0 MOJIEKYJIE?

5. Kako# BH CIIEKTPOCKOTHHU JaeT HEMOCPEACTBEHHYIO HHMOP-
MaIuio 0 QYHKIIMOHAIBHBIX TpyIax?

6. C ueM cBsizaHa 0oJiee HU3Kask YyBCTBUTEILHOCTh MeToAa SIMP
C no cpasuennio SIMP 'H?

7. Jlist ucciienoBaHMsl KAKUX YaCTHI] UCHOJIb3yeTcsa MeTo DI1P?

8. Kakoi#l u3 omMcaHHBIX METOJOB IMO3BOJISIET MOJIYYUTh MH(MOP-
MAIMIO O MOJIEKYJISIPHOU Macce?
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2. PeakuMoHHas cnocoOHOCTb
OpraHn4YecKmx coeguHeHumn

2.1. Cesi3ab cmpykmypa — ceolicmea

OIHUM W3 LEHTPAIBHBIX IOJIO)KEHUHA COBPEMEHHOM OpraHhye-
CKOM XHUMHUHU SIBJISIETCS TOHSTHUE peakyuoHHou cnocoonocmu. OHO
YPE3BBIUYANTHO PA3HOIIAHOBO M, B OOIIEM Ciydae, ONmpejeisieT BO3-
MOKHOCTh M CKOPOCTbh MPOTEKAHUS TOW WJIM MHOW PEAKIMU I Opra-
HAYECKUX COCJUHEHUN PA3IMYHBIX KIIACCOB.

VYpaBHEHUs peakivil TPUHATO 3aMUCHIBATh C MOMOIIBIO (HOPMYIIL.
[Ipu 3anmcu peakuuii MoaApazyMeBaeTCs, YTO BCE PEAr€HThl BCTYIIAKOT
B JIaHHY1O peakiuto. [lockoabKy 1s1 O0JIBITMHCTBA COSIMHEHUN C OTl-
peleneHHoN (yHKIMOHAIBHOW TpyNMnol AEeHCTBUTEIBHO XapaKTEPHBI
OoJiee WIM MEHEE OJMHAKOBBIE PEaKIMH, 3Ta MpaKTHUKa ce0si omnpas-
JIBAET. 3aMUCh C MOMOIIBIO 000OIIEHHBIX (HOPMYJT MTO3BOISIET Kilac-
cu(pUIIMPOBaTH OIPOMHOE YHUCIO WHJMBUYAJIbHBIX PEAKIUN U CHO-
COOCTBYET KakK 3allOMUHAHUIO, TaK U MOHUMAHUIO UX. OJIHAKO HYX HO
UMETh B BUJY, YTO JAaHHasi (YHKIMOHAJIbHAS IPYyMIa, B KaKy0 Obl MO-
JIEKyJly OHa HU BXOJIWJIa, HE BCET/Ia pearupyeT OJMHAKOBBIM 00pa3oM.
Ha peakuuio mo (pyHKIMOHAJIBHOW TPYIIE BJIMSIET OCTAJbHAS YaCTh
MOJIEKYJIbI. DTO BJIMSIHUE MOXKET OBITh JIOCTATOYHO BEJIMKO, ISl TOTO
YTOOBI MOJTHOCTHIO MPETIOTBPATUTH PEAKIIHIO WM 3aCTaBUThH €€ UATH B
COBEPIIECHHO HEOXUJIAHHOM HalpasiieHUuU. J[axe B cilydae OJUHAKO-
BBIX PEaKIIMi IBYX COCMHEHUN C OJHOW U TOM ke (yHKIIMOHATIbHOU
IPYIIONH CKOPOCTH U (MJIN) MOJIOKEHUS paBHOBECHUS OOBIYHO OTJIHYa-
FOTCS, HUHOT/1a HE3HAUYUTEIBbHO, NHOTIA CYIIECTBEHHO, B 3aBUCUMOCTH
OT CTpoeHusi coeauHeHuil. Hanbomnbime Bapualuu MOXKHO OXXHUJATh
IpU HAJTMYHUH B MOJICKYJI€ IPYyTUX (PYHKIIMOHATBHBIX TPYIIII.

Peakyuonnas cnocobnocms MOJNEKYJbl ONPEACIACTCS MPEexIe
BCEr0 PACIPEAECICHUEM U TMOJABUKHOCTBIO JJIEKTPOHOB, T.€. CTPYKTY-
poil peareHTa JMO0 MPOMEKYTOUHOTO MPOJYKTA pEeakiuu (B 3aBHUCH-
MOCTH OT MEXaHHU3Ma).
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[Ipr paccMOTpeHUM BIUSHUS CTPOCHUS HA PEAKIIMOHHYIO CIIO-
COOHOCTHh pa3IMYalOT TPHU TIJIaBHBIX (akTopa: 3PdEKT Mojs, pe3o-
HAHCHBIN (MU ME€30MEPHBIN) 3PhEeKT U MpoCcTpaHCTBEHHBIE (D PEKTHI.
B GosbIIMHCTBE Cily4yaeB JIEUCTBYET HE OAMH, a JIBA UK BCE TPU (-
dbexTa, MoITOMY TPYJAHO CKa3aTh, B KAKOH Mepe KaXKJIbli U3 HUX YBe-
JIMYMABAET WM YMEHBIIAET CKOPOCTh PEAKLINH.

Kaxayro MoJekyiny, MOH WIM CBOOOIHBIN pajuKai, HMEIIue
TOJBKO JIOKAJIM30BAHHBIE 3JIEKTPOHBI, MOKHO HM300pa3UTh JICKTPOH-
HOU (hopMyIIOi, Ha3bIBaeMou cmpykmypou Jlviouca, KOTOpasi moKa3bl-
BaeT JIOKAJIM3AIMIO ATUX AEKTPOHOB. B (dopmynax Jlbionca ykasbl-
BAIOT TOJIBKO BAJIEHTHBIE 3JIEKTPOHBI, KOTOPHIE MOTYT BXOIUTHh B KO-
BaJICHTHYIO CBSI3b, COCIMHSIONIYIO JIBA aToMa, WIW OBITh
HENOACNEHHBIMU. [IOCKOIBKY MOJOXEHHUE 3JICKTPOHOB MEHSIETCS B
X0JIE peakiuu, HEOOXOJUMO 3HaTh, TJ€ HAXOISTCS SJIEKTPOHBI J0
CMEIIEHUS U KyJa OHU MEPEXOAT.

DNEeKTpOHHOE 00J1aK0, CBSI3BIBAIONIEE JBA aTOMa, Kak MpPaBUIIO,
HECUMMETPUYHO, 3a UCKJIIOYEHHEM TEX CJIydaeB, Korja oba aroma
OJIMHAKOBBI U UMEIOT OJMHAKOBBIE 3aMecTUTENn. BO BCEX OCTanbHBIX
CIIy4dasiX dJIEKTPOHHOE OOJIaKO CIBUHYTO B Ty WM JPYTYHO CTOPOHY
CBSI3U B 3aBUCHMOCTH OT TOT0, K KAaKOMY M3 aTOMOB (SIApY BMECTE C
AJIEKTPOHAMH) OHO MIPUTATUBAETCS B OOJbIIeH cTeneHu. Takoro poja
NPUTSKEHUE HA3BIBAIOT 2EKMpOoOmpuyamelbHoCmbio; HauOoIbIIas
AIEKTPOOTPULIATENBLHOCTh TPUCYIA aTOMaM, pPAaCHOJIOKEHHBIM B
BEPXHEM MPAaBOM YIJIy MEPUOJMYECKOW CHCTEMBI, & HAHUMEHBIIAS —
aToMaM, Pacrioj0KEHHBIM B HUKHEM JieBoM yrity. CBsizb Mexay (pro-
POM U XJIOPOM, Hampumep, nehopMUpOBaHa TaAKUM 00pa3oM, 4TO Be-
POSITHOCTh HaXOXJEHUS dJIEKTpOHa BOMMU3M (TOpa BBIIIE, YEM BOIU3H
XJIOpa; 3TO mpuAaeT (PTopy YaCTUUHBIM OTPULIATENIbHBIA, a XJIOPY —
YaCTUYHBIN ITOJIOKUTEIIBHBIN 3aps/I.

bbUTO MIPEaNpPUHITO MHOMXKECTBO MOMNBITOK COCTABUTH KOJIUYECT-
BEHHBIE TAOJIUIIBI JIEKTPOOTPUIIATEIBHOCTH, KOTOPHIE YKA3bhIBATIU OBl
HaIpaBJICHUE U CTEMECHb CMEIICHUS 3JIEKTPOHHOTO 00Jiaka B CBS3SIX
MEXy JIF000# mapor atomoB. Hambosnee m3BecTHa Ikajia, COCTaB-
nenHas [losrHroMm, KOTOpasi OCHOBaHA HA SHEPTUSAX CBSI3U JIBYXaTOM-
HbIX MoOJeKyn. Eciu B Mmonekyne A—B pacnpenenenue 31eKTpPOHOB
CUMMETPUYHO, SHEPIrusi CBSI3U JOJKHA OBITh CpeHUM apudmeTnye-
CKMM MEXIy JHEPrusiMu CBsizell B moisiekynax A—A u B—B, no-
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CKOJIBKY B 3THUX CJIy4asX 3JEKTPOHHOE 00JaKO HE JJOJDKHO CMEIAThCS.
Ecnu ke B AEHCTBUTENBHOCTH 3HEPrUsi CBsizu A—B BbIe (4To
OOBIYHO TaK M €CTh), TO ATO SABJISETCSA PE3YJIHTATOM BO3HUKHOBEHUS
YAaCTUYHBIX 3apsif0B, TaK KakK 3apsbl, IPUTATUBASACH APYT K APYTY,
JeNIaloT CBsI3b O0Jjiee MPOYHOM M JIJIS €€ pa3pbiBa TpPeOyeTcs OOoblie
DHEPTHUH.

OgHuM W3 CBOWMCTB MOJIEKYJbI SIBJSIETCS HAIMYUE OUNOJILHO2O
MOMeHma, BOSHUKAIOIIETO MPU Pa3AECICHUU 3apsA0B, O KOTOPOM YIIO-
MUHAJIOCh BbIlIe. OIHAKO U3MEPUTH JUIIOJIbHBIA MOMEHT KaxKJI0M OT-
JEITbHOM CBSI3M BHYTPHU MOJIEKYJIbl HEBO3MOXKHO. MOKHO H3MEPUTH
TOJIbKO CYMMApPHBIM JUIIOJBbHBIA MOMEHT MOJICKYJIbI, KOTOPBIN SIBJIS-
€TCsl BEKTOPHOM CyMMON MOMEHTOB CBsi3ei. [ py0o roBops, 3TH UHIU-
BUyaJlbHbIE MOMEHTBI OJJMHAKOBEI B Pa3HbIX MOJICKYJIaX, XOTS OHU U
HE BCETJ1a MOCTOSTHHBI.

[TockONBKY Pa3HOCTh JJIEKTPOOTPULIATEIBHOCTEN YIIEpOaa U BO-
I0poJa KpallHe HHU3Ka, JUMOJIbHBIE MOMEHTBI CTOJIb Majbl, YTO HX
OYEHb TPYJIHO U3MEPUThb. MeTaH W 3TaH, OyJy4d COBEPIIEHHO CHUM-
METPUYHBIMHU MOJIEKYJIAMH, HE UMEIOT AUIIOJIBHBIX MOMEHTOB.

CBa3p C—C B 3TaHe HEMOJISIPHA, TAK KaK OHA COCIIMHSET JIBa K-
BUBAJICHTHBIX aTOMAa, OJTHAKO B XJiopaTaHe cBsI3b C—C momnsipu3oBaHa
OJlarogapsi HATMYIHUIO AJIECKTPOOTPHUIIATEILHOTO aToMa xJjopa. B aelict-
BUTEJILHOCTH Takas MOJISIpU3alMs SBJISIETCS PE3yJIbTaTOM JBYX 3(-
dbextoB. OnMH U3 HUX 3aKiIo4YaeTcs B clenyrouieM. Hekoropoe 1o-
HUKEHHUE 3JIEKTPOHHOM TuioTHOcTU y atoma C(1), cocennero ¢ Oonee
AIEKTPOOTPULIATEILHBIM XJIOPOM, YaCTUYHO KOMIICHCUPYETCSI OTTS-
TUBAaHUEM B €r0 CTOPOHY AJEKTPOHOB C—C-CBSI3HU, YTO MPUBOAUT K
€€ MOJIAPU3aLNU U BOSHUKHOBEHHIO YACTUYHOTO MOJIOKUTENBHOTO 3a-
psina Ha atome C(2).

H;C® - CH,* ——CI*
2 1

Takyro moyisipu3anuio OJHOM CBS3H, BBI3BIBAEMYIO NOJISpU3ALUEN
COCEJIHEH CBsI3U, HA3bIBAIOT UHOYKMUBHBbIM 3¢hdexmom. B HanboIb-
el Mepe 3TOT 3PHEKT NPOSIBISETCS HA COCETHEW CBSI3M, HO MOYKET
TaKX€ CKa3bIBaThCA W Ha YJAJICHHBIX CBs3siX. B paccmarpuBaeMom
npumMepe nossipusanusi cBsisu C—C BBI3BIBACT TAKKE HE3HAYUTEIIb-
HYI0 noJjsipu3anuio Tpex csizel C—H B MetunbHOM rpymme. [dpyroi
3 deKT neicTByeT HEe uepe3 CBI3M, a HEMOCPEJACTBEHHO uepe3 Ipo-
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CTPAHCTBO WJIM MOJIEKYJIbI PACTBOPHUTEIS; €r0 Ha3bIBAIOT 3¢hghexmom
nojs. Yacto oueHb TPYJIHO pa3feluTh 3TH ABa 3¢ dekTa, HO BO MHO-
TUX CIIy4asx 3TO ObUIO CIIeNIaHO; MPU 3TOM, KaK MPaBUIIO, UCXOIUIU
U3 TOrO (pakta, yTo F3(HPEKT MO 3aBUCUT OT T€OMETPUH MOJIEKYJIbI, a
WHJIYKTUBHBIN 3(PEKT 3aBUCUT TOJIBKO OT MPUPOALI cBsizeil. Hampu-
Mep, B MOKAa3aHHBIX HIKE M30Mepax 1 u 2 WHAYKTUBHBIE 3((PEKTHI
aTOMOB XJIOpa, BIIMSIOIINE HA MOJIOKEHHE HJIEKTPOHOB B TPYIIIE
COOH, ogunnakoBsl, nockosibky mexay Cl u COOH nHaxonsrca ognu
U T€ K€ CBs3H, a 3PHEKThI MO pa3IuyHbl, TaK KaK MPOCTPAHCTBEH-
HOE PACIIOJI0KEHHUE B U30Mepe | TaKOBO, YTO aTOMBI XJIOpA HAXOIATCS
omke k rpynne COOH, yem B uzomepe 2.

CpaBHEHHE KMCIOTHOCTH U30MEPOB | M 2 TOIKHO MOKa3aTh, JCH-
CTBUTEJILHO JIM UMEIOT MecTO 3 dexThl mos. [TonyueHHble sKcnepu-
MEHTaJIbHBIE JJAaHHbIC TOATBEPJMIIN, YUTO BO MHOTHX ciy4dasx 3ddek-
THI TOJIS TOpa3ao OoJjiee BaKHBI, YeM UHAYKTHBHBIC d(PdekTrl. Yare
Bcero o0a tumna 3¢(eKkToB paccMaTpUBAIOT BMECTE; B JaJIbHEHIIIEM
OyneM ynoTpeOJiaTh Ha3BaHUE 2¢ghghexm noas s 0003HAYCHHUS HX
COBMECTHOTO JIEHCTBHUSL.

DyHKIIMOHAJBHBIC TPYIIbLI MOKHO KJIACCU(DUIIMPOBATH Ha DJICK-
TPOHOAKIENTOPHBIE (-I-rpynIibl) U 3MEKTPOHOAOHOPHBIE (+I-rpymiib)
0 OTHOWIEHHWIO K BOAOPOJY. DTO O3HAYAET, YTO, HANPUMEpP, TaKas
-I-rpynma, kak NO,, OyJaeT npuTAruBaTh 3JIEKTPOHBI B OONbIIEH CTe-
MIEHH, YeM aTOM BOJOPOJIa B TOM K€ MOJIOKEHUHU MOJIEKYJIbl. MOXKHO
3aMETUTh, YTO B CPABHEHUM C BOJOPOJOM OOJIBIIMHCTBO W3 MpUBE-
JEHHBIX TPYyNI 3JEKTPOHOAKIeNTOpHbIE. K 3JIeKTPOHOAOHOPHBIM
IPYyIIaM OTHOCSATCS TOJBKO TPYIIbI, Hecylre (hopMaabHbIN OTpHUIIa-
TeJbHBIM 3apsj (1a U TO HE BCE), aTOMBI C HU3KOM 3JIEKTPOOTpHUIIA-
TEJbHOCTHIO, TaKKE, KaK Si, Mg U T. 1., @ TAK)KE AJIKUIIbHBIC TPYIIIIHI.

B conpsikeHHBIX CHCTEMAaX HMMEET MECTO IepepacrnpeiesiCHue
AJIEKTPOHHOU IUIOTHOCTH. Y MEHBIIEHHUE JJIEKTPOHHOM IUIOTHOCTH B
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OJIHOM TIOJIOKEHUHU TIPH JIETIOKaIu3aliuu (U COOTBETCTBYIOIIEE YBEIU-
YEHUE €€ B APYTUX IMOJOKEHUSAX) HA3BIBAIOT PE30OHAHCHbIM WU Me30-
MmepHuim 3¢hhexkmom. Hanpumep, roBopsar, uto rpymnmna NH, B anwiu-
HE OTJAET BJEKTPOHBI ApOMATUUECKOMY KOJIbITY 3a cueT 3ddekra co-
NPSKEHUS, HO B JIEUCTBUTEIBHOCTH TaKOW OTAA4W HE IMPOUCXOOUT, a
«3(deKT» 3aKII0YaeTCs B TOM, YTO 3JIEKTPOHBI HAXOASITCS B JAPYrOM
MeCTe, OTJIMYHOM OT TOr'0, KOTOpOE ObLIO Obl B OTCYTCTBHUE JIETOKAIH-
3anuu. B moliekylie aMMmuaka, re JeI0Kaau3alus OTCYTCTBYET, He-
MoJICJICHHAs Mapa JIOKaJIM30BaHa Ha aToMe a3oTa. Kak u B ciydae 3¢-
(deKTa moJisg, Mbl PACCMaTPUBAEM OIPECIECHHYIO MOJIEKYTY (B JaHHOM
cly4ae aMMHaK) Kak cyOcTpar, a 3aTe€éM CMOTPHUM, YTO MPOUCXOJUT C
JIEKTPOHHOM IUIOTHOCTBIO MPHU 3aMELIEHHUH. ECiIM OMH M3 aTOMOB
BOJOpOJa aMMHaKa 3aMellaeTcsi OCH30JIbHBIM KOJBLIOM, 3JIEKTPOHBI
«OTTATUBAIOTCS» 3a CUET COMNpsKEHUs 3P (EKTa, TOUYHO TaK K€ Kak
Ipy 3aMEIEHUU BOJOpOAa B OEH30J€ METUJIBHOW IPYMION 3JIEKTPO-
Hbl «OTJAIOTCS» METWIBHON Tpymmo 3a cuetr 3¢dekra nons. Mues
OTJIa4¥ WU OTTATUBAHUS 3JEKTPOHOB BO3HHMKAET MPOCTO IMPHU CPAB-
HEHUH COEJUHEHHS C POJACTBEHHOW CTPYKTYpPOH WIHM pEajJbHOIO CO-
€IMHEHUS ¢ KaHOHUYECKOH (hOPMOH.

OddexT, aHaTOTUYHBIN pean30BaBIIEMYCS B aHWIMHE, MPOSB-
JSI0T OOJIBIIMHCTBO 3aMECTUTEIICH, UMEIOIIUX HEMOJCICHHYIO Mapy
AJIEKTPOHOB HAa aTOME, CBA3aHHOM C HEHACBIIIEHHOW CUCTEMOM: JIEK-
TPOHHAs IJIOTHOCTh HAa 3TOW IPYINE MEHBbLIE, & HA HEHACHIIIEHHON
cucteMe Ooibiie oxuaaeMoil. O Takux Tpymmmax roBOPSIT, YTO OHU
AJIEKTPOHOJIOHOPHBIE 32 CYET pe30HaHCHOTO 3ddekTa (+M-rpynib).
He nmeromue HEMOAEIEHHON Mapbl AJIKUIIbHBIE TPYIIIBI OTHOCITCS K
+M-rpynnam, 4to, H0-BUAUMOMY, O0YCIOBIEHO TUIIEPKOHBIOTALIUEH.

B To xe Bpems rpynmbl, COJEpXKallue 3JIEKTPOOTPULIATEIIbHBIN
aTOM C KpPaTHBIMH CBSI35IMH, HETIOCPEIACTBEHHO COEAMHEHHBIN C HEHa-
CBIIIEHHOW CUCTEMOM, ABIIAIOTCA -M-rpyrnmnamu.

Pe3onancuelil 3pdext rpynmsl, Oynap ona +M wim -M-rpynnoi,
IPOSIBISIETCA TOJIBKO B TOM CIIydae, €CIu 3Ta TpyIiia HENOCPEICTBEH-
HO CBs3aHa C HEHACKIIIEHHON CUCTEMOU

YacTo ObIBaET TPYAHO pA3AEAUTh ME30MEPHBINA 3PDEKT 1 d3PdekT
noJsia. MIx paccmaTpuBaroT BMECTE, Ha3bIBasl 271eKMPOHHbIMU I¢hgheK-
mamu.
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Wuorpa peakiusi MPOUCXOJUT HAMHOTO OBICTpEE WM HAMHOTO
MeJJICHHEee, YeM MOKHO OXKHJATh TOJIbKO HAa OCHOBAaHUU y4eTa JJICK-
TpOoHHBIX d(PdekToB. B Takux cilydasx 4acTo yaaeTcsl Mmoka3arh, 4TO
Ha CKOPOCTh pEaKIHWH BIUAIOT HNPOCMPAHCMEeHHble 2 dexmubi.
OyHKIIMOHAJIbHBIE TPYIIBl MOTYT 3aTPYAHITh JOCTYI aTaKyIOIIUM
YacTUIlaM K PEaKIMOHHBIM IIEHTpaM. B Takux ciydasx mpoTeKaHue
peakium 3aTpyaHeHO (cmepuueckue 3ampyonenus). B npyrux ciyda-
X MPOCTPaHCTBEHHBIC Y(P(DEKTHI aKTUBUPYIOT PEarupyroIlyr 4acTu-
Iy, YCKOPSIsl IPOTEKaHUE PEAKIIUH.

2.2. MexaHu3MbI op2aHuU4YecKux peakyuu

WctunHBIN TIpoIiece, MO0 KOTOPOMY MPOTEKAeT XUMHUUYECKasl peaK-
IIMs, Ha3bIBAIOT MEXAaHU3MOM; OH BK/IIOYAET JAHHBIE O TOM, KaKHUeE
CBSI3M Pa3pbIBAIOTCA U B KAaKOM MOPSIKE, U3 CKOJbKUX CTaJUN COCTO-
UT PEeaKIrsi, KAKOBbI OTHOCUTEJIbHBIE CKOPOCTH KaXXO0M CTaIUM | T. .
UT0OBI MOJHOCTHIO YCTAHOBUTH MEXaHU3M, HEOOXOJMMO OIPEICIUTh
MOJIOKEHMST BCEX aTOMOB, B TOM YHCJIE U BXOJAIINX B MOJICKYJIbI pac-
TBOPUTEJISI, U SHEPTHUIO CUCTEMBI B KKl MOMEHT mporiecca. [Ipes-
nojiaraéMbIii MEXaHW3M JIOJKEH YUYUTHIBaTh BCE UMEIOIIUECS (PaKThI,
U C MOSBJIICHMEM HOBBIX JIAHHBIX ME€XaHH3M BCErja MpeTeprieBaeT u3-
MeHeHHUsA. OOBIYHO MOAX0/ K MOCTYJIMPOBAHUIO MEXaHU3Ma COCTOUT B
CIEAYIOIIEeM: CHavyajaa 0OpUCOBBIBAIOT €ro O0IHe OCOOCHHOCTH, a 3a-
TeM TOoApPOOHEE pacCMaTPHUBAIOT 00JIee TOHKHUE JETali, C TEM YTOOBI
110 BO3MOXKHOCTH J1aTh HAaKOO0JIE€ TOYHOE ONKCAHHUE.

B nHacrosiiee Bpemsi it OOJBIIMHCTBA PEaKIMii MOXKHO HaIlu-
caTh OOIIMI MEXaHW3M C JIOCTaTOYHOM CTEMEHbIO TOCTOBEPHOCTH,
OJIHAKO HET HU OJHOT0 ME€XaHH3Ma, KOTOPKIM ObLT ObI U3BECTEH IOJI-
HOCTbIO. OOBIYHO TOHYAMIIIKUE MOJPOOHOCTH MEXaHHW3Ma OCTAIOTCS
HESICHBIMU, a JIJIT HEKOTOPHIX PEaKIUi ITOKa HE YCTAHOBJICH Jlake 00-
Ui MexanusMm. [Ipobiema oca0KHAETCS TEM, YTO CYIIECTBYET MHOTO
BApUAHTOB MEXaHU3MOB. Tak, U3BECTHO MHOXECTBO PEAKIIHM, KOTO-
pbl€ B 3aBUCUMOCTH OT YCJOBHH CIEAYIOT pa3HbIMU MyTsIMU. B Heko-
TOPBIX CAy4YasX JJIS OJHOM M TOM K€ PEaKIMH MPEII0KESHO HECKOIb-
KO MEXaHHU3MOB, Ka)KJIbli M3 KOTOPBIX IOJHOCTBIO OOBSCHSET BCE
MMeEIoIMecs JaHHbIC.
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Tak Kak B mpouecce OCYUECTBICHUS TOW WM HWHOM PEaKIUU
BO3MOKHO 00pa30BaHUE PA3IUYHBIX MPOMEKYTOUHBIX MPOTYKTOB, TO
Hac OyJeT MHTEepPecOoBaTh MyTh, IO KOTOPOMY OCYIIECTBIIACTCS Tepe-
XOJI OT MCXOJHBIX BEIIECTB K KOHEUYHBIM MPOAYKTaM, YTO OMIPEAEIIs-
€TCSI KaK MEXAHW3M PEAKIHUU. BOJBIIMHCTBO OPraHUYECKUX PEAKIUU
MIPOMCXOJIAT MEXKIY MOJIEKYJIAMHU, WA MEXKIY MOJIEKYJIAMU U HMOHA-
MU, WU MOJIEKYJIAaMHU U CBOOOJIHBIMU PaJIUKaIaMH.

KoBaneHTHas CBs3b Mexay aroMamMu A u B MoxkeT ObITh pa3o-
pBaHa, BO-NEPBBIX, TOMOJIUTUYECKH — JIEKTPOHHAS I1apa IECIIUTCA Me-
XKy aToMaMu, 4acTullbl A U B momydaroT mo OJTHOMY 3JIEKTPOHY U
CTAHOBSITCA CBOOOJIHBIMU PaJUKAIAMU:

AeeB — Ae + oB

Bo-BTOpBIX, TETEPOJUTUYECKH, C OOpa30BaHUEM Pa3IUYHBIX
3JIEKTPOHHBIX CTPYKTYP — UOHOB, B KOTOPBIX aTOM A JIMIIUJICS DJIEK-
TpOHa U 00pes MOJOKUTEIBHBIN 3apsia (KaTHOH), a aToM B 3axBaTuin
o0a o0mMX [0 TOro 3JEKTPOHA U MPUOOPEN OTPULIATENbHBINA 3apsij
(aHuOH).

AeeB — A" +:B’

OO6pa3oBaBIIMECs YaCTHUIIbI MIOTUUHEHBI OOBIYHBIM 3aKOHAM DJICK-
TPOCTATUUYECKOTO MPUTSIKEHUS U OTTaJKUBaHUS. OJIHAKO COCTOSIHHE
TaKOT0 B3aMMOJCUCTBUSA OyACT ONpENesaThCI UX MPUPOJIOHN, a TaKkKe
BHEIIHUMHU (haKTOpaMu — Hampumep, MPUpoaor pacTBOpUTENs (COJIb-
BAaTUPYIOUIEH WM MOJSIPU3YIONIEH CIOCOOHOCTHI0). MoryT oOpaso-
BaThCs TECHBIC, PHIXJIBIE UM CBOOOIHbIC HOHHBIC MapHI.

CB00OO/IHBIE paIMKAJIBl B OTJIMYME OT MOHOB HE UMEIOT DJICKTPH-
YecKuX 3apsaaoB. Takum o0pa3oM, CBOOOJHOPAIUKAIBHBIA WM HOH-
HBII MEXaHHU3M PEaKIMK MOXHO YCTAaHOBUTbH, U3yUas yCJIOBHS MPOTE-
KaHUs Mpoliecca.

CB000/IHOpa/IUKATLHBIC PEAKIIUU

1) MHUITUUPYIOTCS CBETOM, BBICOKOW TeMIIEpaTypi WM CBOOO/I-
HBIMU paJUKaJIaMHU, BBOJUMBIMH WU OOPa3yIOUIMMHUCS B PEaAKIUU
MIPU PaA3JIOKECHUU JAPYTUX BEIIECTB;

2) TOPMO3STCS BEIIECTBAMM, JIETKO PEarupyOIUMHU CO CBOOO/I-
HBIMU pajJiuKajaMu, HarpuMmep, (HeHOJIbI U aMUHBI;

3) NpoOXOoAAT B HEMOJISIPHBIX PACTBOPUTENSX WIIM B MApOBOU (a3e;
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4) 4acTO UMEIOT ABTOKATAJIUTHUYECKUN XapaKTep W WHIYKIMOH-
HBIM TIEPUOJ] B HAYAJIE PEAKIINY;

5) B KHHETUYECKOM OTHOIIICHUU SBJISIOTCS LIEMTHBIMHU.

HNoHHbIE peakumnmn

1) KaTanu3UPyrOTCS KUCIOTaMHU WJIM OCHOBAaHUSIMU, CBET U CBO-
OOJTHBIE paJMKaJIbl HE BIMUSIOT HAa XOJ PEaKIUU;

2) HE TTOABEPIKEHBI BIMSHUIO aKIEITOPOB CBOOOIHBIX PaIUKAJIOB;

3) Ha XOJ1 peaKIuy OKa3bIBAECT BIUSHUE MIPUPOJA PACTBOPUTEIIS;

4) peako MpoTEeKaloT B ApOBOil ¢ase;

5) KUHETUYECKU SBJISIOTCS OOJIbIIIEH YaCThIO PEAKLIUSIMHU TIEPBOTO
WJIA BTOPOTO MOPSAKA.

MOJIEKYASIPHOCTh PEAKIIMU — YUCIIO YaCTHIL], YYaCTBYIOIINX B Ca-
MOW MEIJICHHOM CTagud PEaKIMU. 3HAYUTEIBHOE YHCIIO PpPEaKIUu
MPOUCXOJAT HEMOCPEACTBEHHO MEXIY MOJIEKYyJIaMH OpPTraHUYECKUX
coenuHeHui. CunuTaercs, 4To pa3phiB MPEKHUX U 00pa30BaHUE HOBBIX
CBSI3€M B PEArvpyrolux MOJIEKYJax MPOUCXOJUT CUHXPOHHO B MEpe-
XOJHOM COCTOSIHMU. [[J11 peakiuii Takoro Tuima TPeOyeTCs MEHbIIIE
DHEPIrUM, YEM ISl PEAKLIMM, BKIIOYAKOIIUX MOJHYK JIUCCOLMALNIO
MOJICKYJ, BCTYHAOIIUX B PEAKIIHUIO.

Kak mpaBwmiio, XuMHYECKUE MPEBPALICHUSI OPTAHUYECKUX COEJIH-
HEHUN XapaKTEPHU3YIOTCS HAMPABICHUEM, CKOPOCTHIO U MEXaHU3MOM.
Peakiyu opraHM4eCKUX COCIMHEHUN B OOJIBIIMHCTBE CBOEM HAYT IO
HECKOJIbKAM HampaBieHUsIM. CEIEKTUBHOCTh PEAKIIMHA XapaKTEPU3YET
BBIPAKEHHOCTh KaKoTo-T1u00 mpeodagaromiero HampasiaeHus. Ha-
MPABJICHUE PEAKIIMU 3aBUCHUT OT COCTaBa, CTPOECHUS, 'PEAKIMOHHOU
OpTraHMU3aIMM BEHIECTBA" M OT BHEIIHUX YCJIOBHH. Omnpenensith BO3-
MO>KHO€ HaIlpaBJICHHUE PEAKIUM JTAHHOTO COEJIWHEHUS] B JAHHBIX YC-
JIOBHUSIX TIOMOTAIOT MHOTOYHUCIICHHBIE 3KCIEPUMEHTAIBHBIE MpPABUJIA
OPraHUYE€CKOU XUMUH.

HenpeMeHHBIM yCIIOBUEM PEAKIIMU MEXKIY JBYMS YACTUIAMU SIB-
JE€TCA X CTOJKHOBEHHE. HO He KaxJa0€ CTOJKHOBEHHE MPUBOIUT K
XMMHWYECKON pEaKIvu, a JIMIIb B TOM CJIy4Yae, €CIIM YaCTUIlbl, y4acT-
BYIOIIIME B CTOJIKHOBEHHUH, HECYT SHEPTHUI0 PAaBHYIO WU OOJBIIYIO,
YeM PHEPrus, HeoOXoaumas Jyisl OCYIIECTBICHUS PEAKIIMK, TaK Ha3bI-
BaeMasi YHEPrusi aKTUBaIMU. UeM HIKe dHEeprus akTUBaIMH, TeM 00-
jee BeposiTHA peaknusa. C KOHCTAHTOM CKOPOCTU PEAKINHU DHEPIrUs
aKTUBAIlUM CBSI3aHA YpaBHEHUEM AppeHuyca:
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rae k — koncranra ckopoctu, E, — sHeprust aktuBaiuu, R — yHuBep-
caJibHas ra3oBas MOCTOsIHHAsA, T — Temmeparypa.

Takum oOpa3zoM, MEXy UCXOJHBIMUA U KOHEUHBIMU MPOAYKTAMU
JICKUT OTINYHOE OT HUX COCTOAHUE — nepexoaHoe. OTamyne 3Tux co-
CTOSSHUM B TOM, YTO IEPEXOJHOMY COCTOSIHUIO OTBEYAET MAKCHUMYyM
SHEPTUY Ha TMOTEHIMAIBHOW KpuBOW peakuuu. [lepexomnoe coctosi-
HUE€, COrJACHO MOCTYyJIaTy XA3MMOHJIA, JOJKHO OBITh MOXOXE MO
CTPOCHHIO HA WMCXOJIHBbIE BEIIECTBA WJIM KOHEUHBIE MPOAYKTHI. Ecium
peaKkIys dK30TepMUYHA U MIEPEXOIHOE COCTOSHUE JOCTUTAETCS OBICT-
PO, TO UCXOAHBIE BEIIECTBA HE YCIEBAIOT CHIIBHO U3MEHUTHCA U TEpe-
XOJIHOE€ COCTOSTHUE HAIIOMUHAET UX 110 CBOEU CTpyKType. Eciu nepe-
XOJHOE COCTOSTHHE JIOCTUTAETCS B MOCJIEIHUN MOMEHT aKTa XHMMHUYe-
CKOM pPEaKIuu, TO OHO MOX0KE Ha KOHCUYHBIC TPOAYKTHI.

Knaccughuxayusn opeanuueckux peaxyuii

no xapaxkmepy XUmMu4eckux npeepaujeHull

Hanpasnenne nmpoTekaHuss XMMHAYECKHX PEAKLMMU OIPENEIsAeTCs
CTPOCHHUEM BELIECTB M YCIOBUAMM peakuui. [IpeBpaienus opranu-
YECKUX BEUIECTB MOTYT MPOUCXOAUTH O€3 M3MEHEHHs YIIIEPOJHOTO
CKeJIETa WM C €r0 U3MEHEHHUEM.

1. Peakniuu 0e3 M3MEHEHUS YIJIEPOJHOTO CKeIeTa

a) 3aMeIIeHUs

Peakiuu 3amerneHrss MOTYT MpOTEKaTh MO MOHHOMY WJIH paau-
KaJlbHOMY MexaHu3My. Mx obo3nauenue: S (substitutio — nat.) — 3a-
MelIeHue, Sy — HYKICO(PUIBHOE 3aMeIIeHUE, Sg— AEKTPOPUIBLHOE
3aMellleHre, Sg — paJuKaaIbHOE 3aMeleHHE.

A-B+C — A"+ B-C (Sy),
A-B+C" - A"+ B-C (Sp),
A-B + Ce — Ae + B-C (SR),

0) mpucoeTUHECHUS
Peakiiuu mpuCOEAMHEHMS] TaKXKE MPOTEKAIOT WM MO0 MOHHOMY,
WJIY 110 paiuKaIbHOMY MexaHu3My (Ag, An, AR):

A=B+C — A-B-C (Ay),
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A=B+C" — A"-B-C (Ap),
A=B + Ce — ¢A-B-C (Ay),
B) SJIMMUHUPOBAaHUS (OTIICTIIICHUS )
X-A-B-Y - A=B + X-Y
') U30MepU3aINu
A=B-C - A-B=C

2. Peakiyu ¢ I3MEHEHUEM YTJICPOJIHOTO CKeJIeTa
a) yIJIMHEHHUE LIenn

2 CH;Cl + 2 Na — CH;-CH;3 + 2 NaCl
0) yKopaurBaHHE IIEH
CH3COON3 + NaOH — CH, + NazCO3

B) M30MEpPHU3AIIUS LN

H
2 AICI CH
he ot —- [
3 ~C<
H, T H,C"H CH,
I') IUKIU3aIns
H H
7 2\ Zn C2
H.B H.B _— /\
CHBrCh,Br T H,C—CH,
1) paCKpbITHE LIMKJIA
HZ
Hz?_? H2 22 Ic'l:z
—_—
Hzc\C'CHz kt H3C/ \(H:/ ~CH
H 2
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€) CXKaTHhe U paclliipeHue UKiIa

— B_ XN— ’/O
=~ /0 I ?
N -BH Z—NH
Il
& C<
HZC/ \CHZ H,SO, HZ,C [\eH
H (l: éH H2C~ OCHZ
2 \C/ 2 C_C
H H, H,

2.3. OcHOB8HbIE munbl UHMepmeouamos

B oprannudeckoii XMMUU M3BECTHO YETHIPE THUIA YACTHUII, B KOTO-
pBIX BAJEHTHOCTH aTOMa yIJiepojia paBHa ABYM WM TpeM. OObIYHO
3TO KOPOTKOKUBYIIME YACTHUIIbI, CYIIECTBYIOIIUE TOJHKO B BUJE WUH-
TEPMEIMAaTOB, KOTOPhIE MPETepIieBaloT OBICTPOE MpeBpalleHue B 00-
Jiee YCTOMYUBBIE MOJIEKYJIBI. OJTHAKO HEKOTOPBIE YACTHUIIBI OTIAYAOT-
csi OOJIbIIIEN YCTOMYMBOCTBIO, U UX YJAJOCh BBIAEIUTH — 3TO KapOO-
KamuoHbl, c860000HblEe PAOUKATIbL, KApOaHUuoHbl W Kapbenwvi. VI3 3THX
YEThIPEX BUAOB YACTHUIl TOJILKO B KapOaHWOHAX aTOM YTJiepoja OKpYy-
KEH TOJIHBIM OKTETOM 3JIEKTPOHOB. CyIllECTBYET MHOI'O APYrUX Opra-
HUYECKUX MOHOB W PAJAUKAIOB, HECYIIMX 3apsiibl WK HECIAPEHHBIC
AJIEKTPOHBI HAa aTOMaX, OTJIWYHBIX OT YTJepo/a.

Kapooxamuonut

B HeckoNbKHX BUJIaX peakiuii B Ka4eCTBE MHTEPMEIUATOB oOpa-
3yIOTCA KapOokaTuoHbl. HanboJsiee yCcTOMYMBEI OHU B pacTBOpax, a B
HEKOTOPBIX ClIydasX UX YJaeTcsl MOJy4yuThb Jaxke B Buje cojei. B
pacTBOpe KapOOKATHOH MOXET OBITh WJIM CBOOOJIHBIM (OCOOCHHO B
MOJISIPHBIX PACTBOPUTENSAX, TJIE OH COJIbBATUPOBAH), WJIM CYIIECT-
BOBaTh B BUJIC MOHHOMW Mapkl, T. €. OBITh TECHO CBA3aHHBIM C OTpHIIA-
TEJbHBIM MOHOM, Ha3bIBAEMBIM npomugouonom. VIOHHbIE Taphl daile
BCETO 00pa3yroTCs B HEMOJSPHBIX PACTBOPUTENSIX. B ciydae mpocThix
IKWUJIBHBIX KapOOKAaTMOHOB YCTOWYMBOCTh YMEHBIIAETCA B PALY
TPCTUYHBIC>BTOPUYHbIC> ICPBUYHBIC.
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Kapoanuonwi

B 3HaunTenbHOU cmenenu obpazosanue KapOAHUOHO8 CEA3AHO C
Memaiiop2anudeckumy COCIUHECHUSIMU — CTPYKTYpaMHu, B KOTOPBIX
UMEETCS CBSI3b MEXKJYy aTOMOM YIjepoJa U aTOMOM MeTaiuia. Takux
COCJIMHEHU W3BECTHO OYE€Hb MHOTO, U B HACTOSIIECE BPEMS XUMHS
METaJUIOOPTAaHUYECKUX COCIMHEHHI MpeBpaTUiiach B OOIIUPHYIO 00-
J1aCTh, MOTPAHUYHYK0 MEXKIYy OPraHWYECKOM M HEOPraHWYECKOW XH-
Muer. MHOTHE CBSI3M YTIIEPOJI—METAILI, HAIIPUMED CBSA3b YIJIEPOI—
PTYTb, HECOMHEHHO SIBIISIFOTCS KOBAJCHTHBIMH, HO B CBS3SIX MEXKIY
yIJIEpOJOM U 00Jie€ aKTUBHBIMU METaJ/UIaMU 3JIEKTPOHBI PacIoIokKe-
HBI OJIMIKE K aTOMY YTJIepo/a.

[To onpeneneHnto Kaxaplil KApOAHUOH UMEET HEMOICIICHHYIO T1a-
Py DIAEKTPOHOB U MOTOMY SIBJISIETCS OCHOBaHHWEM. [IpuHrUMas nmpoToH,
KapOaHWOH MPEBPAIIACTCS B CONMPSHKEHHYIO KUCIOTY. Y CTOWYHMBOCTD
KapOaHHOHA TIPSIMO CBsI3aHA C CUJION COMNPSHKEHHOW KHCIOTHL. Yem
cinabee KUCIIO0Ta, TEM OOJbIIE CHUJIa OCHOBAHMS M TEM MEHbIIIE YCTOM-
YUBOCTh KapOaHMOHA. 3/€Ch I0J] YCTOMYMBOCTBIO I0OJIpa3yMeBaeTCs
YCTOWYHMBOCTB [0 OTHOIIEHHIO K JOHOPY ITPOTOHOB; YEM HHXKE YCTOU-
YUBOCTh, TEM JIETU€ KapOaHMOH MPUHUMAET MPOTOH OT JIOOOro J0C-
TYIMHOTO MCTOYHHUKA W IPEKPAIIACT CBOE CYIIECTBOBAHHUE KAaK TaKO-
Boi. Takum oOpazom, ompejeacHrue MOPSAKa YCTOWUYUBOCTH B PSIAY
KapOaHMOHOB SKBHUBAJCHTHO OIPEACICHUIO MOPSIAKAa CHJIbI COMpSI-
KEHHBIX KUCJIOT, TaK 4YTO UH(POPMALINIO 00 OTHOCUTEIBHON yCTONYH-
BOCTU KapOaHMOHOB MO>KHO MOJIYYUTh U3 TaOJIUI CUITBI KUCTIOT.

Ce0000nble padukavl

Ce0600nvle paduxanel (MU, KaK UX 4aCTO HA3bIBAIOT, IPOCTO pa-
OuKanvl) MOXHO ONPEICIUTh KaK YacCTHIIbI, COJEprKalllie OJIWH He-
CHApEHHBIN AJIEKTPOH. Pagukaibl, B KOTOPBIX UMEETCS OJWH WM He-
CKOJIbKO HECHApEHHBIX JJICKTPOHOB, 00JIaal0T MarHUTHBIM MOMEH-
TOM U SIBJISIFOTCS] MapaMarHUTHBIMU dacTtuiiamu. [loaToMy cBOOOIHBIE
paguKabl MOKHO JIETEKTUPOBATh. BaXKHBIM METOJIOM SIBIISIETCS METO]T
9NeKMPOHHO20 chuH08020 pe3ornanca (ICP), Ha3pIBaeMbIN TaKKe Me-
TOJIOM 2JIeKMPOHHO20 napamazuummoco pezonarca (I11P).

Homn-paoukanwt
N3BECTHO HECKOJBKO THUIIOB HOH-PAJUKAJIOB, IPUYEM U HECIA-
PEHHBIN JJIEKTPOH, U 3apsi[ MOTYT HAXOJAUTHCS HA aTOMax, OTIIMYHBIX
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OT yriiepoaa. BaxxHbIMU nTpuMepaMu SBJISIIOTCS CEMUXUHOHBI U KETH-
Jb6l. B HEKOTOPBIX MOH-paIMKaIaX U HECHAPEHHBIN 3JIEKTPOH, U 3apsij
HaxoAsATCSd HAa aroMax yriepoja. M3BeCTHO Takke HECKOJIbKO THIIOB
aHUOH- U KaTUOH-PaJUKAIIOB

Kapobenvt — BbICOKO PEaKIIMOHHOCIIOCOOHBIE 4acTullbl. PomgoHa-
yanbHbIM KapOeH CH, Ha3pIBalOT OOBIYHO MemuieHoM, a JJisl HauMe-
HOBAHHUSI TIPOU3BOHBIX Yallle UCITIOJIB3YETCs] COOCTBEHHAs HOMEHKJIa-
Typa kapoenoB. Tak, CCl, Ha3bIBalOT, Kak MpaBWIO, TUXJIOpOKapoOe-
HOM, XOTS €r0 MOKHO TaK»K€ Ha3BaTh JTUXJIOPOMETUIICHOM.

2.4. Kucnombi u ocHogaHus
8 op2aHuU4YecKou xumuu

Tepmunbl “ocHOBaHUSA” U “KUCIOTHI” C(HOPMUPOBATIUCH €IEC B
XVII Beke, 0JHAKO HUX COJEP)KAHME HEOAHOKPATHO II€pecMaTpuBa-
JIOCh U YTOUHSIOCK. JIWIIb TIOC/E MOSABICHUS TEOPUHU IICKTPOJIUTHYE-
ckoi nuccouuanuu Appenuyca (1887 rom) chopmupoBasiach nepnas
Hay4yHasi Teopus KuCIOT U ocHoBaHui (OcTBanba, AppeHuyc,
1890 rox), Ga3upyromascss Ha TOHATUHM MOHOB. CoryiacHo 3TOH Teo-
pHUU, KUCJIOTHI — 3TO BOAOPOACOJIEPKAIIUE COSTUHEHHUS, CITIOCOOHbIE
P JIEKTPOJIUTUYECKON AUCCOLUAIIMU BBICTYNIaTh B POJIM UCTOYHHKA
npotoroB (H'), a OCHOBaHMS paccMaTPHBANINCH KaK HCTOUYHUK THIPO-
kcua-annoHoB (OH ).

BaxHol BexXOM B pa3BUTHHU B3TJISIIOB HA KUCIOTHI U OCHOBAHMUS
aBUIIOCH chopmynnpoBanHoe A. I'anuem B 1917 — 1927 rompax nous-
THe 00 aM(pOTEPHOCTH — CMOCOOHOCTH HEKOTOPHIX COCAMHEHUHN TPO-
SBJISITh KaK KUCJIOTHBIE, TAK U OCHOBHBIE CBOKMCTBA B 3aBUCHMOCTH OT
YCIOBUA W TIPUPOABI PEAreHTOB, YYACTBYIOIIUX B KHUCJIOTHO-
OCHOBHOM B3auMojeucTBuu. M, Kak 0ka3aloch MO3XKE, TAKUX COCOU-
HEeHMH (TTPOSBIAIONINX aM(bOTEPHOCTH) MOAABJISAIONIEE OONBITUHCTRO.
B 3aBucUMOCTH OT TpUpOABl MApTHEpPAa MO B3aUMOJCHCTBUIO SIBHAS
KHCJIOTa MOKET BBICTYNaTh B POJIM OCHOBaHMS, 1 HA0OOPOT.

JlomuHupyrorue B HacTosiee BpeMs npotonHas (M. bpencren u
T. Jloypn) u snextponHas (I'. JIbrouc) Teopuu KHCIOT M OCHOBaHUM
OBLIN MPEeITIOKEHBI OJHOBPEMEHHO B 1923 roxmy.

ITo Bpencreny — JIoypu, KUCIOTBI IPEACTABISAIOT COOOM BEIIECT-
Ba, CIIOCOOHBIE OTJABaTh MPOTOH, & OCHOBAHUS — BEILIECTBA, MPUCOEC-
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JTUHSIONINE TPOTOH. TakoM MOAXOJ M3BECTEH KaK OpEeHCTEI0BCKas
KUCJIOTHOCTh 1 OCHOBHOCTh OPraHUYECKUX COCAUHEHHUM WJIM MPOTOH-
Hasi TEOPUS KUCJIOT U OCHOBAaHUM (ITPOTOJIMTHYECKAS TEOPHSI):

Kuciiora nNpoTOH + OCHOBAaHMNE

To ectp, no bpencreny — Jloypu, KUCIOTHO-OCHOBHOE B3aUMO-
JNIEVCTBUE PACCMATPUBAETCS KaK MPOLECC NEPEaadn MpoToHa. M3 atou
TEOPUH CIEAYET, UTO HE MOXKET ObITh A0COTIOTHOTO JECJICHUS BEIIECTB
Ha KUCIIOTHI U OCHOBaHMS. Takoe JeJeHne HOCUT OTHOCUTEIbHBIN Xa-
paktep. BelecTBa, MOTEHIIMAIBHO CITIOCOOHBIE OBITH KUCIOTAMH, CTa-
HOBATCSI TAKOBBIMHU TOJBKO B MPHUCYTCTBUU OCHOBAHUSA, U HA00OPOT.
HecMOTpsi Ha OTHOCUTENBHBIN XapaKTep, AEJICHUE BEIIECTB HA KUCIIO-
Thl U OCHOBAHMS CYIIECTBYET, U B OCHOBY TAKOI'O JAECJECHUS MOJIOKEHBI
KHCJIOTHO-OCHOBHBIE B3aUMOJICUCTBUS B BoAE. TO €cTh BoAAa MPUHSTA
32 CBOEOOPa3HbIA CTAHAAPT JJIS1 OEHKU KUCIOTHO-OCHOBHBIX CBOWCTB
BEIIECTB — CTAHJAAPT HEUTPaAIbHOW cpenbl. ECiin B aHAJTOTHUYHBIX YC-
JOBUSIX paccMaTpUBAEMOE BEIIECTBO CIIOCOOHO OTAaBaTh BOJOPOJ B
BUJIEC POTOHA JIETYE, YEM BOJIA, TO €r0 CJIECIYET OTHECTHU K TPYyIIIIE KU-
cioT. Eciu BemecTBo Mo CHOCOOHOCTH MPUCOCIUHSTH (CBSI3BIBATH)
MPOTOH MPEBOCXOUT BOAY — 3TO OCHOBAHHE (OCHOBHOCTH BBIIIIE, YEM
y BOJIbI).

CornacHo bpencreny — Jloypu, uist TOro 4ToObl OBITH KUCIOTOM,
COEAMHEHHE JIOJKHO UMETh BOJOPOA. 3a PEAKUM UCKIIFOYEHUEM MOY-
TH BCE OPraHMYECKHE COEAMHEHHUsS OTBEYAIOT 3TOMY YyciioBHio. Ilo-
TOMY BCE€ OHH SBJISIOTCS MOTEHIHAIBHBIMH OPEHCTEIOBCKUMU KH-
cloTamMu. A BOT CHJIA 3TUX KHUCJIOT ONPEAENISAETCS KOHKPETHOM CTPYK-
Typoi coenrHeHuH. CTENneHb KUCJIOTHOCTU OMNPENEISETCs TJIaBHBIM
00pa3oM XapakTepoOM aToMa, C KOTOPBIM CBSI3aH BOJOPOJ. DJIEMEHT U
CBSI3aHHBIM C HUM aTOM BOJIOpPOJa HA3bIBAIOT KHUCJIOTHBIM I[EHTPOM.
KucnorHocTs coeguHeHust OyIeT onpeAeisThCs KaK XapaKTepoM CBS-
31 B KHCJIOTHOM IIEHTpE (3JEMEHT-BOJIOPOJ) (cTaTudeckuid (hakTop),
TaK U CIOCOOHOCTBHIO aTOMa YAEPKUBATh AJIEKTPOHHYIO Mapy IMOcie
yX0Jla MOHa BOJI0poJia (IuHaMuueckuii aktop). CriocoOHOCTh yaep-
KUBATh JICKTPOHHYIO Mapy 3aBUCUT OT PA3JIMUHBIX (PaKTOPOB, B TOM
YHCJIEe OT 3JIEKTPOOTPUIATEILHOCTH aTOMOB M UX pa3Mepa. Takum 00-
pa3zoM, B epuojaax Tadiuibl MeHaeneeBa KUCIOTHOCTh BO3PaCTaeT ¢
YBEIIMYECHUEM AJIEKTPOOTPULIATETLHOCTH.
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Kucnornocts: H-CH; < H-NH, < H-OH < H-F, H-SH < H-CI.
B rpymnmax KHCIOTHOCTh BO3pacTaeT C yBEJIMYECHHUEM pPa3MEpOB
aToMa:

H-F <H-C1 <H-Br <H-I, H-OH <H-SH < H-SeH.

[To mpupoje KUCIOTHOIO IEHTpa OOJIBITMHCTBO OPEHCTEOBCKUX
KHUCJIOT MOXKET OBITh MPEJICTABICHO YeThIpbMs TUMamMu: OH-KuCI0THI
(kapOOHOBBIE KHCIOTHI, (PeHONBI, COUPTHI), SH-KHUCIOTHI (THOIBI),
NH- kucnotel (amuHbl, amuabl, uMujbl), CH-kucnoTe! (yriieBoaopo-
JIbl ¥ UX MIPOU3BOIHEIC).

OO1IMM TOJX0/IOM K OIEHKE T€X WJIM MHBIX CBOMCTB OpraHuye-
CKHMX BEIIIECTB SIBJISIETCS OyTJIEPOBCKUM TE3UC: CTPYKTYpa ONpEEsieT
cBorictBa. CTpyKTypa ONpeAonpeeisieT B3aUMHOE BIUSIHHE aTOMOB B
MOJIEKYJIaX, YTO B KOHEYHOM UTOTe PEATU3YETCs] B KOHKPETHBIX CBOM-
CTBax.

[To JIproncy, KHCIOTHBIE U OCHOBHBIE CBOMCTBAa OPTaHUYECKHUX
COCAMHEHMI OLICHUBAIOTCS MO CMOCOOHOCTH MPUHUMATH WM MPEI0C-
TaBJISITh AJIEKTPOHHYIO TMAapy C MOCIEAYIOIIUM OOpa30BaHUEM CBSI3H.
ATOM, NPUHUMAIOIIWANA SJIEKTPOHHYIO Mapy, SBJISETCS AaKIENTOPOM
AJIEKTPOHOB, & COCIMHECHUE, COJCPIKAIIECE TAKOM aTOM, CJIEAYET OTHE-
CTU K KHCJIOTaM. ATOM, MPEAOCTABISIONIUN 3JNEKTPOHHYIO Mmapy, siB-
JS€TCA JIOHOPOM 3JJIEKTPOHOB, a COCIMHEHHE, COJICpKAIIEe TaKOU
aTOM, — OCHOBaHHEM.

ITo cpaBHEHMIO C IPOTOHHOM Teopuer bpeHcrena teopus JIprouca
HOCUT OoJsiee OOIMII XapaKTep W OXBaThIBaeT Oojiee ITUPOKUM KPYT
coenquHeHu. [Ipu B3aMMOAEHUCTBUU KHUCIOT M OCHOBaHuM JIbrouca
00pa3yrTCs JOHOPHO-AKIENTOPHBIE (KMCIOTHO-OCHOBHBIE) KOMILICK-
Chl CAMOW Pa3JIMYHOU ITPUPOIBI.

[IpennoyreHre TOM WM APYrOM TEOPUM MOKHO AAaTh JIMIIL C
YYETOM KOHKPETHOTO COJEpKaHus 00CykaaeMoro Bompoca. Eciu 00-
CYJAIOTCS MTPOLIECCHI, MTPOTEKAIOIINE C YYACTUEM BOJOPOACOACPHKA-
IIUX BEIIECTB, B KOTOPHIX BAXKHYIO POJIb UTPAIOT PEAKIUU MEpEeHOCca
MMPOTOHA M CYIIECTBEHHOE BJIIUSHUE OKAa3bIBAIOT BOJOPOIHBIE CBA3U,
BUJAMMO, B 3THX ClIy4asX MPEANOYTEHHE HAJ0 OTAaTh Teopur bpeH-
crena — Jloypu. BaxHbIM HOCTOMHCTBOM TeOpUU JIprouca sBIsieTcs
TO, YUTO JH000€ OPraHUYECKOE COCTMHEHUE MOXKET OBITh MPEICTABICHO
KaK KHCIIOTHO-OCHOBHBIM KOMILIEKC. [Ipu 0OCyX)IeHUM TeTepOSIUTH-
YECKUX PEaKLUi, B KOTOPBIX KUCIOTHI JIbroMCa y4acTBYIOT KaK JJIEK-
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TpoQuiIbHBIE peareHThl, a ocHoBaHUs JIplonca — Kak HyKJI€O(UIbI,
MPEANOYTEHUE TOJIKHO OBITh OTAaHO Teopuu JIbrouca.

KucII0THO-OCHOBHBIE OTHOILIEHUS MOYKHO OXapaKTEpHU30BaTh Kak
B3aMMOJECHUCTBUE YACTHUL, COAECPKAIIUX 3aNOJHEHHYI0 M BAaKAaHTHYIO
opOutaiu. Jlerkocth MpoTEKaHUs KHUCIOTHO-OCHOBHBIX PEaKIUMi 3a-
BUCUT HE TOJIBKO OT CHWJIbI KHCJIOTBI U OCHOBaHHS, HO U OT JIPYroro
CBOWCTBA, YYMTHIBAOUIETO COOTBETCTBUE NPYr NPYry B3aUMOJECUCT-
BYIOIUX (FpaHUYHBIX) OpOUTaIei. YUeT 3TOro CBOMCTBA IMO3BOJIMII
[InpcoHy KOHKPETU3UPOBATH CBOMCTBA JIBFOMCOBCKUX KHUCJIOT U OCHO-
BAHUIA, BBEISI PEACTABJIICHUE O )KECTKUX U MATKHUX KUCIOTaX U OCHO-
BaHusx (mpuHuun XXMKO win npunnun [Tupcona).

Kecmkue xuciomst — KUCHOTHI JIpronWca, B KOTOPBIX aKUENTOP-
HBbIE aTOMBI MaJIbl TIO pa3Mepy, 00JaJal0T OOJIBIINM MOJ0KUTEIbHBIM
3apAI0oM, OOJBIION 3JIEKTPOOTPULATEIBHOCTBI0 U HU3KOM MOJSpU-
3yeMOCTbI0. MoJieKyisipHasi opOUTalb KECTKUX KUCIOT, HA KOTOPYIO
MEPEXOIAT ANEKTPOHBI JOHOPA, UMEET HU3KUI YPOBEHD SHEPTUHU.

Mazckue xucnomosr — KUCIOTHl JIbronca, coneprkamue axuienTop-
HBIE aTOMBI OOJIBIIIOTO pa3Mepa ¢ MAJIBIM MOJOKUTEIIBHBIM 3aPSI0M, C
HEOOJIBILION 3JEKTPOOTPULIATEIBHOCTBIO M BBICOKOW MOISPU3YEMO-
CThI0. MornekylsipHass OpOUTallb MATKUX KHUCIOT, MPUHUMAIONIas
AIEKTPOHBI JOHOPA, UMEET BBICOKUM YPOBEHBb SHEPTHH.

Kecmkue ocHosanusi — NOHOPHBIE YACTULbI, B KOTOPBIX aTOMBbI-
JIOHOPBI UMEIOT BBICOKYIO 3JIEKTPOOTPULIATEIIBHOCTh U HU3KYIO TMOJIS-
pU3YEMOCTh. BalIeHTHBIE AJEKTPOHBI YIAECPKUBAKOTCS IPOYHO, IIPO-
OYKT OKucisierca ¢ Tpyaom. OpOutanb, mapa 3J€KTPOHOB KOTOPOM
MEPENACTCA AKLEINTOPY, UMEECT HU3KUN YPOBEHb dHEPruu. JJOHOPHBI-
MU aTOMaMHU B JKECTKHMX OCHOBAaHMSX MOTYT OBITh KHUCJIOPOJ, a3oT,
dbrtop, xJ10p.

Mackue ocnoeanus — NOHOPHBIE YACTHUIIBI, B KOTOPBIX aTOMBI-
JOHOPBI UMEIOT HU3KYIO AJIEKTPOOTPULIATEIBHOCTD U BBICOKYIO IOJISA-
pU3YEMOCTh, OHM JIETKO OKHUCIISIIOTCSI, BAJICHTHBIC 3JICKTPOHBI YJIEp-
&UBarOTCA cnabo. OpOutanp, mapa 3JI€KTPOHOB KOTOPOW MEpEeAacTCs
aKienTopy, o0J1aJaeT BHICOKMM yPOBHEM 3HEpruu. JJOHOpHBIMU aTo-
MaMU B MSITKUX OCHOBAHHUSX BBICTYIAIOT aTOMBI YTJIEPOJA, CEPBI, KO-
na.

[ToHATHS )KECTKME U MATKHUE KUCIIOTHI U OCHOBAHUSI HEPABHOLICH-
HbI TOHSATHUSIM CUJIbHBIE U C1a0bl€ KUCJIOTHI U OCHOBAHUSI.
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Knaccudukarus kuciaoT u ocHoBanuii o [lupcony npuBeneHa B

Ta0JIHIIE:
Kucnotnr OcHoBaHUS

Kectkue Msrkue Kectkue Msrkue
H, Li",Na",K',| Ag", Cu',Hg”, | HO,RO,F,Cl, | RS,RSH,R,S, 7T,
Mg>, Cca®, |RS’, T, Br,Pt",| RCOO,NO5, H, R;C,
A, Cr’",Fe’", | BHa, kapbenst | NH;, RNH,, H,O, | R,C=CR,, C¢Hq,
BF;, B(OR);, ROH, SO,*, CO5*, R;P, (RO);P
AIR;, AICI, R,0, NR,, NH,

SO;, RC'O,

CO,, RSO,"

IIpomexyTouHbIe
Cu*", Fe™', Zn%ﬁ} (s)gz, R;C", C¢Hs', Br’, C¢HsNH,, NO,', CsHsN

Ctporoii KOJUYECTBEHHOW OIIEHKH '"JKECTKOCTHU' M "MATKOCTH"
KHUCJIOT U OCHOBaHUU MOKa HE CyIlecTBYeT. X MOXKHO JuUlllb NpUOJIH-
3UTEIIBHO PACIIOIO0KUTH B PSJIBL.

66




KoHmposbHbie 3ad0aHusi

1. Uto ompenemsieT peakIMOHHYIO CIOCOOHOCTh OPTraHUYECKOM
MOJICKYJIbI?

2. UTOT Takoe pe30HaHCHBIN MM ME30OMEPHBIN P DeKT?

3. Kakoii Bua Me3oMepHoro 3pdpexkra UMEIOT JIEKTPOHJOHOPHbIE
rpyNIbI?

4. Kakue u3 NEpPEUYUCICHHBIX B TJIABE MHTEPMEIUATOB MOXKHO
u3y4daTh ¢ nomMouipo Metoaa II1P?

5. Tlo JIsroucy, akuenTop 3JIEKTPOHHOM Iapbl pacCMaTpUBAETCS
KaK KHUCJIOTa, a JJOHOP — KaK OCHOBAaHHUE. YKaXKUTE, KaKue BEIECTBA
ABJISIOTCS KuciioTamu JIpronca, a Kakue — OCHOBAaHHMSIMHU B CIIENYIO-
[IMX PEaKUsAX (JIOMUILINTE YPABHEHHUS ):

a) CH;NH, + H —

0) (CH3);N+ 0O —

Kaxkoro tumna cBsizu 00pa3oBaJINCh B TPUBEICHHBIX IpUMeEpax?

6. K kakomy TUNy peakiuid OTHOCUTCS TOJUMEpU3AIsi?

7. JlaiiTe ompeneneHUE MOHATHSAM: TOMOJUTHYECKUE (paguKaib-
HBIE PEAKIINM) U TeTepojiuTuIecKkue (MoHHbIe peakinuu). Kakumu oco-
OCHHOCTSIMHU CBSI3M OOYCJIOBJICH €€ paciaj M0 rOMOJUTHIECCKOMY WU
reTepoIMTHIECKOMY MexaHnuzmy? [lpuBenure Bce BO3MOKHBIE BapH-
aHTHI pacrajia KOBaJEHTHOM CBSA3M B MOJIEKYJIE dTaHa.

8. Kak knmaccupuuupyroTcsi opraHu4ecKue peakiuy Mo XapakTe-
py pearupytomux yactuu? [IpuBeaute npumepsl: a) HyKI€OPUILHOTO
peareHTa U HyKJICO(pUIbHOU peakiuu, 0) 3J1eKTpOPUILHOIO peareHTa
U DJIEKTPOPUIBLHOMN PEaKIIUH.
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3. OCHOBHbIE Knacchbl
OpraHn4YecKmx coeguHeHumn
N NX peakuMOHHasa CNOCOOHOCTb

3.1. lNpedenbHbie y2r1e8000p00bI
(ankaHbl, NnapaguHbl)

[IpenenbHBIMU YTJICBOAOPOJAAMU HA3bIBAIOT TAKHE COCAUHECHUS
yIJIepojia C BOJAOPOJOM, B MOJIEKYJIaX KOTOPBIX Ka)KIbIH aTOM yTJe-
pojia 3aTpayMBacT HA COEJUHEHHUE C JIOOBIM COCEIHUM YIJIEPOIHBIM
aTOMOM He 0oJjiee OJHOW BaJCHTHOCTH, IMPHUYEM BCE CBOOOJHBIC (HE
3aTpadyeHHbIC HAa COCIMHEHUE C YTIEPOJAHBIMU aTOMaMH) €ro BaJIeHT-
HOCTHU HACBIIIEHBI BOJIOPOIOM. Bce aTomBbl yriiepoa HaXoasaTcs B sp3-
rubpunHoM cocrosiHun. OOmas GopMmyna mpeaesbHBIX YTIIEBOI0PO-
108 CHyys.

[IpenenbHbIe YraeBOJOPOJLI C HEPA3BETBIECHHOM IeNbio (Korja
KKJIBIH aTOM yTJepojJa HEMOCPEICTBEHHO CBs3aH HE 0oJjiee 4eM C
JIBYMSI IPYTUMH aTOMaMH YIJIEpOJia) UMEIOT WM IMIIMPUUYECKUE Ha-
3Banusa: CH, — meran, C,Hg — atan, CsHg— nponan, C,H;)— Oyran,
WM MIX Ha3BaHUS 00Pa3yIOTCs OT TPEYECKUX U JIATHHCKUX YUCITUTEITh-
HbIX nobOaBieHueM cybhdukca “an’: CsH;, — mentan, C¢H 4 — rekcan,
C-H,¢ — renrran, CgH ;g — oxtan, CoH,, — nonan, C,,H,, — nekan u 1.1.

C yeTBepTOro 4jieHa roMOJOTHYECKOro psjia aJKaHOB HAYMHACTCS
CTPYKTYpHasi ©30MepHsi. DTO CBSI3aHO C OCOOEHHOCTSAMH aTOMOB yTJIe-
poaa 00pa3oBBIBaTh Pa3BETBJICHHBIC IIEIH, T.€. 0OPA30BBIBAThH CBSI3U C
TpeMs WJIK YEThIpbMs aToMaMu yriiepoja. Yucio uzomepoB mia CsHy,
paBHO 3, JJIA C6H14 — 5, C7H16 — 9, C10H22 — 75, C20H42 —336 319.

Duszuueckue ceoticmsea. Ankanbl C-C4, pu OOBIYHON TeMIIepa-
Type — ras3bl, Cs-Ci5 — xxuakoctu, ¢ C;q — TBepable BemiecTBa. [Lnot-
HOCTb IIPEACIbHBIX YIIIEBOAOPOIOB JISKHUT B mipeaenax 0,4 — 0,7 r/mi.
C yBeaMueHHEM MOJICKYJISIPHOTO Beca TeMmIlepaTypa KUIIEHHUS BO3pac-
TaeT, OJHAKO PAa3HOCTh 3THX TEMIIEpaTyp y OIMKaWIINX TOMOJIOTOB
yMenbinaercsa: Merad -161,6°C, sran -88,6°C, rekcan 68,7°C, renran
98,5°C. M30Mepsl ¢ HOPMAIBHOM IIEMBIO YIIEPOIHBIX ATOMOB KHIIST
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npu Oosiee BBICOKOM TeMmmepaType, 4YeM C Pa3BETBICHHOM IEMbl0. YT-
JIEBOJIOPOJIBI C PA3BETBICHHOMN LENBIO UMEIOT MEHBINYI CKIOHHOCTH
K KOMIUIEKCOOOpa30BaHUIO ¢ MOYEBHHOM. [103TOMY yIriIeBOa0pOIbI ¢
HOPMaJIbHOW LEMbI0 OTAENISIOT B MPOMBIIIJIEHHOCTH OT YTJIEBOJOPO-
JIOB C PA3BETBJIICHHOU CTPYKTYPOH B BUJE KOMIUIEKCOB C MOYECBHUHOMU.
PacTBOprMOCTB MpenenbHbIX YIIEBOAOPOIOB B BOAE HUUYTOXHA. [Ipe-
JEJbHBIEC YIIIEBOJOPO/IbI — BEIIECTBA HEMOISPHBIE U TPYAHO MOJISPU-
3yeMmble. [lmuna C-C cBssu cocraBisier 0,154 HM, BaJICHTHBIM YTroOJI
pasen 109°28°.

Xumuueckue cgoucmea. XMMHUYECKHUE MPEBPALICHUS AIKAHOB MO-
TyT MPOUCXOAUTH B PE3YJIbTAaTE TOMOJUTUYECKOTO Pa3pbiBa UJIN yTJIE-
POIHOU LENU WU CBSI3U YTIIEPOI-BOJOPOJ C MOCHEAYIOIIUM 3aMellle-
HHEM aTOMOB BOJIOpOJa APYTMMHU atoMaMH wiu rpynnamu. OTcroaa
JUUISL AJIKAHOB XaPAKTEPHBI PEAKIIMU PACIICIJICHUS U 3aMEIICHUS.

Oueprum cBazeit: C-C 350 x/»x/monb, C-H 413,7 x{x/momnb. Ox-
HAKO XUMHUYECKUE PEaKIuM Yaine uayt ¢ paspsiBoM C-H cBs3u, Tak
KaK 3Ta CBSA3b JIOCTYIIHEE HNEUCTBUIO pearcHTOB. [Iponeccsl pacuier-
nenuss C-C u C-H cBsseii ¢ oOpa3zoBaHreM CBOOOJHBIX DPaJMKaIOB
TPeOYIOT OOJIBIIION PHEPTUM AKTUBALMM U UJIYT IIPU OOBIYHON TeMIIe-
parype TOJIbKO B MPUCYTCTBUU Katanu3aTopoB. [IpenenvHbie yriieBo-
JOPOJBI TIPU OOBIYHOW TEMIIEpaType HE pearupyroT ¢ KOHIEHTPUPO-
BAHHBIMM KUCJIOTaMU, CUJIbHBIMH OKHUCJIUTEIISIMU.

MecTo BCTYIUICHUSI 3aMECTUTEINA B MOJIEKYJY ajJKaHa ONpeess-
€TCSl BEPOSITHOCTHIO OOpa30BaHUsl U CTAOMIBHOCTHIO BO3HUKAIOIIETO
panukana. Haubosiee craOMiIbHBI paguKaibl C HECIAPEHHBIM AJIEKTPO-
HOM Yy TPETUYHOTO aTOMa YIJIEpo/ia, U MO3TOMY OHHM JIerde oopa3yroT-
Cs. YCTOMYMBOCTh PAJMKAIOB YMEHBIIAETCS B PAY: TPETUUHBIE, BTO-
pUYHBIC, IEPBUYHBIC, METUJIBbHBIN. DTO CBSA3aHO CO CTENEHBIO JEI0Ka-
JIM3alUU HECTIAPEHHOTO 3JIEKTPOHA B YACTUIIE.

1. 'asioreHHpoBaHUE — 3aMEIIEHUE BOJOPOAHBIX aTOMOB rajiore-
HaMu. CKOpOCTh peakluu yMeHblaercs B psiay ranoreHos: F > CI >
Br. Jlns ¢ropa peakuust UIeT co B3pbIBOM, MOITOMY MPUMEHSIIOT pas-
OaBneHne ¢GTopa a30TOM MM IPOBEICHHE PEaKIMU B KUAKON (aze
(pacTBOpUTENN — ONMUGTOPIIPOUZBOAHBIE YTIIEBOIOPOAOB):

CH4 +4 F, —» CF4 + 4HF
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XJIOp pearupyer C ajkaHamMu TOJBKO IOJ BIIMSHUEM CBETA, Ha-
TPEBAHUS WM B MPUCYTCTBUH KATAIU3ATOPOB. ITO MO3BOJISET MPOBO-
JIWTH MTOCIIEI0BATEIIBHOE 3aMEIIICHHUE:

CH, + Cl, — CH;CI + HCI
CH;Cl1 + Cl, — CH,Cl, + HCI
CH,Cl, + Cl, = CHCI; + HCI

CHCI; + Cl, — CCly + HCI

H.H. CeMeHOBBIM YCTaHOBJIEH LEMMHOW PaJWKAIbHBIN MEXAHU3M
peaKIuu:

Cl, — 2 Cle (3apoxkaeHue 1emnn)
CH, + Cle — eCHj; + HCI (pocT 1iemnn)
eCHj; + Cl, — Cle + CH;CI (pocrt 1ienn)
2 Cle — Cl, (oOpsbIB 11€TIN)

2 oCH; — C,H¢ (06pbIB 11€TIH)
oCH; + Cle — CH;Cl (o0psIB 11€1T1H)

IIpu nmeucTBUM XJj0pa HA 3TaH UIAET 3aMEIICHUE aTOMOB BOJIOPO-
Jla, a HE pa3pbIB CBSI3U YTJIEPO-YIJIEPOJ, HECMOTPS HA TO, YTO DHEP-
TUs pa3pbiBa CBSI3M YIJIEPOJ-BOJOPOA paBHA 99 KKaji/MOjb, a CBS3H
YTJIEPOI-yTIIECPOI JIUIIh 83 KKaJ/MOJb.

CH3-CH3 + C12 — CH3CH2C1 + HCl1
CH;-CH; + Cl, *~ 2 CH;ClI

B Takux cimydasx HEOOXOAUMO OIIEHHMBATH HE TOJBKO SHEPTHUIO
pa3pbiBa COOTBETCTBYIOIIMX CBSI3€, HO M OOIIMN SHEPreTUYECKUM
adexT npornecca. /s nepBoit peakiuu 3aTpaThl SHEPTUU HA T'OMO-
mutudeckuil pa3peiB cBsizu CI-Cl cocTaBisaoT 58 Kkan/moib, CBA3U
C-H — 99 kkan/monb. Beero 157 xkan/monsb. [Ipu o6pazoBanum cBsizu
H-Cl Beiaensercs 103 kkxan/monsb, a cBa3u C-Cl — 78 kkain/mois. Bee-
ro 181 xkan/monb. CrenoBaTeabHO, PEAKIMS 3K30TE€PMHUYHA, a €€
sHepreTndeckuid 3P ekt cocrapnget +24 kkan/monb. i BTOpoit pe-
akimu 3aTpathl Ha pa3psiB cBsizeil CI-Cl u C-C paBHBI COOTBETCTBEH-
HO 58 u 83 kkan/monb. Becero 141 kkan/monb. Beigensercss sHepruu
npu oopazoBanuu AByX cBsazed C-Cl 156 kkan/Monb. Takum o06pazom,

70



peaKkiusl TOXKe PK30TepMHUYHA, HO €€ dHepreTudeckuil 3pdext paBeH
TonbKO +15 kkam/moinb. To ecTb, UCXOMsI U3 ITUX LUPP, HETPYIAHO
C/IeJIaTh BBIBOJI, YTO MOMUJIET MepBasi peaKiiusi, a He BTopal.

[Touemy He unet noguposanue: CH3;-CH; + I, - CH3;CH,I + HI ?

3aTpatsl 3Hepruu Ha pa3peiB cBszeu [-1 u C-H cocTtaBistoT coot-
BeTcTBeHHO 36 m 99 kkan/monb. Beero 135 kkan/mons. [Ipu o6paso-
Bauun cBsa3ed H-I m C-I Beimemstercs coorBercTBeHHO 71 M 56
kKkaji/moJib. Beero 127 kkan/monb. Takum oOpa3zom, peakius B 3TOM
CJIy4dae JIOJKHA MPOTEKaTh C 3aTPaTOM SHEPIrUH, T.€. SHIOTEPMUUECKH.
A pagukai CriocoO€H BCTYIATh B PEAKIIUIO 3aMEIICHUs, KOrJa C TUM
CBSI3aHO BbIAeeHUE 3Heprun. [losToMy o JecTByeT, HAOOOPOT, B
KaueCTBE MHTHOUTOpA PaJAMKAIbHBIX pEakIui, T.K. OH MEPEHUMAET
paJvKaibHbIE CBOMCTBA, HO HE MOXKET UX MEPeaaTh:

Re +1-1 — R-I + e
le + R-H # H-1+ Re

2. CynbhoxXJIOpUPOBAHUE U CYJIbPOOKUCICHUE

CepHasg kucinoTa Npyu KOMHATHOW TEMIIEPATypE HE NCUCTBYET HA
aJIKaHbl, a TP HArpEeBaHUM OHA JCHCTBYET KaK OKHCIUTEINb. JpIMs-
njasi cepHasi KUCJI0Ta ¢ BICIIMMU napaduHaMu 00pa3yeT cyiab(okuc-
JOTBL:

R-H + H,S0, — R-SO;H + H,0O

Ha npaktuke Ooiblioe 3HaYEHHWE MPUOOpPETAET CIOCOO MpeBpa-
nieHus: napaduHoOB B CyJIb(OKUCIOTH U UX MPOU3BOIHBIC PEAKIIUSIMHU
CYJIb(POXTOPUPOBAHUS U CYJIb(POOKUCICHUS:

R-H + SO, + Clz — R-SOQC1 + HCI
aNKaHCYJIb(OXJIOPHU/T

R-H+2 802 + 02 + HQO — R-SOzOH + HQSO4
aJIKaHCYIb()OKHUCIIOTA
JInst 3THX peakiui COXpaHseTcs M30MPaTeIbHOCTh: 3aMEICHUE
aToOMa BOJIOPO/IA JIETYE MPOTEKAET Y BTOPUYHOTO YIIIEPOJHOTO aTOMA,
4eM y MEPBUYHOTO. BOgopoabl y TpETUYHOIO YIIIEPOJHOTO aroMa He
3aMEIIAlOTCA BCIEACTBUE CTEPUUECKUX (PaKTOPOB — 3aTPYJHEH IOJ-
XOJl pearvpymoler 4acTUulbl K 3TOMYy atoMy Bojopoaa. Karanusaro-
paMu CyJbPOXJIOpUPOBaHUS (B OTCYTCTBUE CBETA) CIy»KAT OpraHuyYe-
CKHe nepekucu. Peakius cynbQoxsiopupoBaHusi UMEET LIEMHON pajin-
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KaJIbHBIA MeXaHu3M (Sg). DTa peakius UCIOIb3YETCs ISl MOTyYCHUS
3aMEHUTEIIEN MbLJIa, CTUPAIBHBIX ITOPOIIKOB:

R-SO,Cl + 2 NaOH — R-SO;Na + NaCl + H,0

HaTpUEBas COJIb ANKAHCYJIb(OKUCIOTHI

3. HutpoBaHue — peakiys 3aMelieHus aTOMOB BOJIOPO/ia HA HUT-
porpynmy (Konoanos M.I., 1888 r.):
R-H + HO-NO, — R-NO, + H,O
HUTPOAIKAH

KoHneHTprupoBanHas a30THas KUCIOTa WM CMECh KOHLIIEHTPHUPO-
BAHHOM A30THOM M CEPHOM KHUCIOT (MEJaHX) OKUCISIOT mapaduHbI.
HutpoBaHue ke mpoBOAAT pa30aBIEeHHON a30THOM KUCIOTOM. B peak-
U0 KUJKO(PA3HOrO HUTPOBAHMS BCTYNAIOT BCE YIJIEBOJOPOJbI, O/I-
HaKO CKOPOCTh PEAKIIUHM HEBEIUKA U BBIXOJbl HUTPOCOETUHECHUN HU3-
KHe. 3aMEIIEeHUE BOJOPO/Ia JIETYe MPOTEKAET Y TPETUYHOIO YIIepo-
HOTO aToma. Peakiusi compoBOXKJaeTcsi 00pa3oBaHHEM MOJIUHUTPO-
COCAMHECHUI W  OKHUCIUTEIbHBIMU MPOILIECCAMH [0  CIUPTOB,
anbJErU0B, KETOHOB, KHCIIOT.

B npoMBbIIIEHHOCTH TPUMEHSIOT Tapoda3Hoe HUTPOBaHUE — Ma-
pamu a30THO# Kucnothl mpu 250 — 500°C. B sToM ciaydae Tepsercs
n30UpaTEeNbHOCTh PEAKIMU, KPOME 3TOr0, MPOTEKAET KPEKUHT Tapa-
¢unoB (C-C pacuiemnyieHre), B OCHOBHOM 00pa3ylOTCsi MOHOHHUTPOCO-
equHeHMs. Peakuusi HUTpoBaHMs Napa®UHOB — 3TO PaJUKAILHBIN
nporecc. ATakyromel yactuien seigercs quokcup azora (NO,), ko-
TOPBIN CONEPIKUTCS B A30THOM KUCTIOTE.

R-H + eNO, — Re + HNO,
HNO, + HNO; — N,04 + H,O
N,O4 — 2 NO, (aMOuIeHTHBIE CBOMCTBA)
N-araka: Re + NO, - R-NO, (HUTpocOeIMHEHHE)
O-araka: Re + NO, — R-ONO (3¢gup a30TUCTON KUCIIOTHI)

4. OKHUCIICHHUE
Takue okuciauTenu, Kak kuciopona Bo3ayxa, KMnO,, K,Cr,O; u
Tp., OKHCIISIOT MmapaduHBI TOJBKO MPH BBICOKUX TEMIIEpaTypax C pas-
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PBIBOM YIJIEPOAHOM 1INy U 00pa30BaHWEM B OCHOBHOM KUCIIOT. Uaer
TaKXke nporuecc aekapookcunupoBanus ¢ BbijeneHuem CO,. Tak kak
MPU OKUCJICHWU HU3IIMX MapauHOB TpeOyeTcsl BhICOKAsk TEMIIepaTy-
pa, TO Mpouecc MaJIo ynpasisieM. B MpOMBIIIIEHHOCTH HCHOJIB3YEOT
OKHUCJICHUE BbICHINX NapaUuHOB HEPTU 10 CUHTETUYECKUX BBICIIHUX
xupHbix kuciaotr (CXK), xoTopbie HCHONB3YIOT B MBIIOBAPEHHOM
npoMeliIeHHocTH. Temmeparypa peaknuu 150°C, katamusarop — co-
eMHEHUs Maprania. Hapsny ¢ pa3auyHbIMU KUCIOTaMU 00pa3yroTCs
OKCHUKUCJIOTBI, aJIbJIETU/Ibl, KETOHBI, CIUPTHI U JIP.

5. KpekuHr yriaeBoaopoaon

ITpu temneparypax Boime 1000°C Bce mpefenbHBIE YIIEBOI0PO-
Il pacnaJarTcs Ha yriiepoa ¥ Boaopoa. Ha atom ocHOBaHO mpous-
BOJICTBO JICIIIEBOM ra30BOM CaXu M BOJOPOJA. B onpeneneHHbIX ycio-
BUSIX YJIACTCA OTAEIATH MPOMEXKYTOUYHBIE MPOAYKThI, HAIIPUMED alie-
TiwieH. Ero momyvaror 3 meraHa. CTpoeHHE yrieBOJOPOJIOB M HX
MOJICKYJISIPHAs. Macca CKa3bIBaIOTCA HA TEMIIEpaTypax Hayajaa ux pas3-
JoxxeHus. Yem OoJibllie MOJIEKYJIsIpHAs Macca, TEM Jierde UeT pasiio-
xenue. Ilpu 300 — 700°C mnpenenbHble YIIIEBOAOPOALI 00pPa3yrOT
CIOKHYIO CMECh MPEIECIbHBIX, HEMPEICIbHBIX U aPOMATHYECKUX YT-
71€BOA0pOI0B. OCHOBHBIE PEAKIUU MPU KPEKUHTE — JETUIPOrCHU3A-
1Y YTJIIEBOJIOPOIA U Pa3phIB YIVIEPOIHOW LIENH, HAIIPUMED:

CsH;, — C3Hg + C,Hy
CsHj, — CsHjp + Hy
C6H14 — C6H6 +4 H,

BBenenue karanuzatopa B MPOILECC MOXKET CHIIbHO U3MEHUTDH Ha-
IpaBjicHUE peakinuu. Hanmpumep, miaaTuHa yCKOpSET HPOIECC JASrH/I-
POTEHU3AIMH, XJIOPHI ATFOMUHUS — U30MEPHU3AITUH.

KoHmponbHbie 3adaHus

1. HazoBute no cucrematuueckoir (MIOITAK) u pannonanbHOU
HOMEHKJIATypaM CJIEAYIOIIUE YTIE€BOJOPOIbI:
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CH
o _c N
AONH AN AN 2
a) H,C C C CH 6 C C CH
) 3 | H2 3 ) H3C/H \I(_:I/ 3
C 2
H,c”H CH, CH,
CH CH, CH
$H3 H2$/ 3 H2 | 3 | 3
C H _C C
_C _C H,c” CTH T H CH,
B) H,C" H "C” H "CH, r) | H,
H, CH,

2. Ectb u cpeau npuBEACHHBIX HUXKE (HOPMYJT OAMHAKOBBIC, OT-
JUYaroluyecs JUIb ClIOCOO0OM HaMCcaHus?

CH, (lszs (|:H3 H,
C C G H C _CH,
a) C,H H ¢ H CH, 6) H,C H™C C
H | H
2 CH 2
H3 C/ 2
CZHS
¢l
D N
B) (C,H);” cTH CH,

2

3. Hanummre cTpykTypHbIE (POPMYJIBI U30MEPHBIX YIJIEBOIOPO-
noB coctaBa CgH ;g ¢ miecTpro yriaepoaHbIMU aTOMaMu B TJIaBHOM I1e-
nu. Hazosute nx no Homenknarype MIOITAK.

4. CKOIBKO CYIIECTBYET TPETUYHBIX F'eNTUIBHBIX PAaAUKAIOB, HE
MMEIOIIUX IPYIUX TOYEK PAa3BETBICHUS, KPOME TPETHUYHOIO aToMa
yriepoaa?

5. Hanumunre peakuuu IOJy4eHUs FEKCaHA U3 CIEAYIOLIUX CO-
€ IUHEHUU:

a) CH3-CH2-CHz-CHz-CHz-CHz-CHz-BI’

6) CH3-CH2-CH2-CH2-CH:CH2

B) CH3-CH2-CH2-BI'

Paccmorpure Mmexanusm peakiuu Bropua — [lopeiruna.

6. [losyunTte 3JIEKTPOIU30M BOAHBIX PACTBOPOB KAIMEBBIX COJIEU
OpTraHUYECKUX KHCIIOT COOTBETCTBYIOIIEIO CTPOCHHS: a) 3TaH; 0) Oy-
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TaH; B) 2,3-n1uMeTuiI0yTan. PaccMoTprTe MEXaHU3M 3TOM peakluy Ha
MpUMEPE MOTYUYEHHS dTaHA.

7. Kakue yriieBogopoabl MOJIy4aTcs U3

H.C

C
3 /l\c/ ~

OH

a) MPU SJEKTPOJIN3E €€ HATPHUEBOU COJIH;

0) mpu HarpeBaHUM €€ COJIM C TBEPJIOH IIEI0UbI0?

8. Kakue yrieBonoposl 00pa3yroTcs Ipu ACHCTBUU MeTaInye-
CKOTO HATpHUs Ha CJICAYIOIINE TajJOoreHaJKWIbL a) U300yTHUIOpOMU;
0) cmech 1-Hioa-2-MeTumamnponana u 2-ioamnpomnana?

9. 3anonnure cxemy npeBpameHI/Iﬁ:

1 mons Cl, 1 mons Cl, Na
CH, —) A ‘) B hv‘) C —>» D

3.2. QuknoasnkaHbl
(uuknonapaguHbl, NOJAUMeMUsIeHbl, UUKJ1aHbl)

[{uknoankaHbsl ¥ UX MPOU3BOAHBIC OTHOCSITCS K aIUIUKINYECKUM
coenuHeHusIM. 1o yucimy aTtoMoB yriiepoja B LHUKIE HHUKIOAIKAHBI
nenaT Ha Mansie (3 win 4 atoma), oobruHbIe (5 — 7), cpennue (8 — 12)
u Oonbimue (13 u Gonee). HazBanus nukioankaHoB oOpasyroT, MpH-
OaBmsast mpeduke "HMKIO" K HA3BAaHUIO AIMKIWYECKOTO0 HEpa3BETB-
JICHHOTO aJIKaHa C TeM JK€ YHCJIOM aTOMOB yIJIepoja, Hampumep —
IIUKJIOTEKCAaH.

Huzmue uukinoankaHel — HUKJIONPONAH M UUKIOOyTaH — Tasbl,
OCTAJIbHBIC ITUKJIOATKAHBI — KHJIKOCTH WJIU TBEP/IbIE BEIIECTBA, TIOXO
pPacTBOPUMBIE B BOJIE, JIETKO — B OPTAaHUYECKUX PACTBOPUTEIISIX.

JIJIsl IMKJI0AJIKaHOB, CcoJepKaluX 0oJjiee OJHOr0 3aMECTUTENS Y
pa3HbBIX aTOMOB YIJIEpOJia, BO3MOXKHA yuc-mpaxc-uzomepus. Kombia
B I[UKJIOAJIKaHaX (3a HCKJIIOYECHUEM IUKIIONMpONaHa) — HEIUIOCKHE.
Tak, nUKI00yTaH UMEET CJIeTKa BCIYUYEeHHYIO0 (hOpMY — OJIMH U3 yTJie-
POJHBIX aTOMOB PACMOJIaraeTCs BBINIE WM HIXKE TIOCKOCTH, B KOTO-
POl HAXOATCS TPU OCTAIBHBIX aTOMa, ITUKIJIONEHTaH — KOH(popMaIuio
KOHBEpPTa WJIN Meucm-KOH(POPMAITHIO, ITUKJIOTeKCaH MOXET CYIIECT-
BOBaTh B JIByX KOH(OpMammsax Kpecia, Mpu Mepexoie MEXAy KOTo-

75



pbIMU (depe3 KOH(OpMaIMio BaHHBI) BCE aKCHUAJIbHBIE 3aMECTHTEIN
CTaHOBSTCS 9KBAaTOPUAIBLHBIMU U HA00OOPOT.

JI71st TMKIIOB OOJIBIIUX pa3MepoB YMCIO KOH(opMaIuii Bo3pacra-
€T, MOATOMY TaKHE€ COCIUHEHUS CYIIECTBYIOT B BHUJIE€ HECKOJIBKHUX
B3aUMOITPEBpAIIAIOIIUXCs KOHPOPMEPOB.

[{ukmoankaHbl MEHEE YCTOMYMBBI, YEM UX ALUUKINYECKUE AHAIIO-
ru. Mepou OTHOCHUTEJILHOM YCTOMYMBOCTH IMKJIOAJIKAHOB CIIYKUAT
SHEPrusl HANPSHKEHUSA. Y CTOMYMBOCTh IIUKIIOATKAHOB YBEIWYMUBACTCSA
OT LMKJIONPONaHa K IUKJIOreKcaHy (MOCIEIHUM — MOJTHOCThIO HEHa-
NPSKEHHOE COSJIMHEHUE), 3aTEM MaJIaeT K IMKJIOHOHAHY U CHOBA BO3-
pacTtaer OoT IIUKJIOACKaHa U Jlajiee B 00J1aCTh OOJBIINX ITUKIIOB.

B nuknonponane yron ymensuaercs co 108° no 60°, uro npuso-
JUT K CUJIbHOMY HaIpPSKEHUIO U «M30THYTOCTW» CBA3EU, KOTOPHIE 3a-
HUMAIOT MPOMEKYTOUHOE MOJIOKEHUE MEXAY OOBIYHBIMU O- U T-
CBSI3IMU; Oarojapsi ux (popMe 3T CBSI3U HA3BIBAIOT «OAHAHOBBIMU.
[Ipn 5TOM sp -OpOWTANH ATOMOB YINIEPOIa IEPEKPHIBAIOTCS JIHIIb
4acTU4YHO. Pe3ynbTaroM 4BISETCS JABOMCTBEHHOCTh XHWMHYECKHUX
CBOMCTB HUKJIONpornana. C OQHOM CTOPOHBI, B HEM BO3MOXHO 3aMe-
IIIEHUE aTOMOB BOJIOpOJia (peakius, TUIMYHAs JJI1 ajJKaHOB), C JIPYy-
roil — BO3MOXHO NPUCOEANHEHHUE C PACKPBITHEM IUKJIA (peakius, TU-
MIUYHAas JIJI aJIKEHOB).

[To XMMHUYECKUM CBOMCTBaM IUKJIOAIKaHbI, HaUYMHas1 oT Cs, MO-
NOOHBI MPeIeTbHBIM ATU(PATUYECKUM YTIIEBOIOPOJIaM; IIUKJIONPOIaH
M0 CKJIOHHOCTH K JJICKTPO(QWIBHOMY MNPUCOCAMHEHUIO HAIlOMUHAET
HEMpeJIeNIbHbIE  YTIIEBOJAOPOJbI, HO MaccuBHee uX. [{ukmoankaHbl
BCTYNAIOT B PEAKUUUA C U3MEHCHUEM BEJIIMYMHBI LUKJA, PACKPBITUEM
IMKJIa U TPAaHCAHHYJSIPHOW HUKIM3aIMM (MEXKIYy aTOMaMu CPEIHUX
k0B Cg-C»).

[{uknoankaHel ¢ AByMs IIUKJIAMU U OJHUM OOILIMM aTOMOM YTJie-
po/ia Ha3bIBAIOTCS CIIUPOATIKAHAMM:
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CIIUPOOKTaH

Ecnu xe o0mux yriepoaHbIX aTOMOB OOJIbIIIE ABYX, TO 00pa3y-
I0TCSI OMITMKIIOATKAHBI, TPUIIMKIOAIKAHBI U T.1. B pesynpTare Takoi
«CIIMBKW» Cpa3y HECKOJIbKUX IMKJIOB XHMHUKaM YJaJOCh MOJYyYHTh
YTJIEBOJIOPO/IbI, TPOCTPAHCTBEHHOE CTPOCHHUE KOTOPHIX COOTBETCTBY-
€T pa3InNuYHbIM MHOTOTPAaHHUKAM: TETpadpy, KyOy, nmpusme u np. bu-
UKJIMYECKUE MPOU3BOAHBIC IUKJIOrEKCaHa CoaepkKaTcs B d(PUPHBIX
Macjax, )KUBUIIE XBOMHBIX JIEPEBbEB, CKUIUIape. BUITMKIT U3 MIeCTH U
ISITA aTOMOB yTjepojia CoepKUTcs B kamope, XoJieCTepuHe, caxa-
pUHe, MUnepuHe (OH MPUIACT KIYUYUd BKYC YEPHOMY MEpIly), a30TH-
CTBIX OCHOBaHMSIX — HYKJICOTHIAX, APYTHUX COCIMHECHHUSAX (TIPH ITOM
HEKOTOPBIE aTOMBI yTJIepo/ia B MUKJIAX MOTYT OBITh COCTMHEHBI JBOK-
HBIMU CBSI3MH, a 4aCTh — 3aMeIlleHa APYTMMHU aTOMaMU, KaK, HaIllpu-
Mep, B caxapune). [luki u3 17 atomoB yrieposaa (iBa U3 HUX COEIU-
HEHBI JIBOMHOM CBS3bI0) COAEPIKUTCS B IIMBETOHE — MaxXydeM BEHIeCT-
BE, COCTAaBHOM 4YaCTHU MYCKYCa, KOTOPbIM MPUMEHSETCA B
napdromepun. Kpacupas Moiiekyiia ajaMaHTaHa COACPKUT TPH IIIEC-
TUYWICHHBIX IHMKJIA U MO CTPYKTYpPE COOTBETCTBYET KPUCTAJUTHYECKOMN
pelieTke anMasa.

AJlaMaHTaHOBAas CTPYKTypa COJAEPKHUTCS B TPOTUBOBUPYCHOM Jie-
KapCTBE peMaHTaJuHE, B T€KCAMETUIICHTETpaMUHE (B MOCIEIHEM CO-
€IUHECHNH 4 aToMa yTIJIepoJa 3aMEHEHbI aTOMAaMH a30Ta, KOTOPBIE CO-
€IUHEHBI IPYT C IPYTrOM METWICHOBBIMU MOocTHKaMu -CH,-).
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3.3. 3aMeuweHHbIe asiKkaHbl U UUKI10aJIKaHbl
C 2emepoamoMHOU pyHKYUOHarlbHOU 2pynnou

3.3.1. I'anozennpou3zeoonvie ayuKaIuuecKux y2ie8000pooos

K maHHOMY KJIacCy OpraHM4EeCKUX COECAMHEHUN OTHOCSTCS TaKHeE,
KOTOPBIE COAEPHKAT B CBOEM COCTABE OJWH WJIM HECKOJIBKO aTOMOB Ia-
joreHoB. Mx knaccuuIUpyroT TO KOJIMYECTBY aTOMOB TajloreHa
(MOHO-, AW- W MOJUTAJIOTEHIIPOU3BOIHBIE), TIO YIJIEBOJAOPOJAHOMY pa-
nukany (mpeaenbHble, HenpeaeabHbie). OHU MOTYT OBITh MEPBUYHBI-
MH, BTOPUYHBIMHU WM TPETUYHBIMU B 3aBUCUMOCTHU OT TOT'O, CKOJIBKO
AIKWIBHBIX TPYIIII HAXOAUTCA y aTOMa YIriepojaa, CBS3aHHOIO C aTo-
MOM ranoreHa. CoeIMHEHUsI C aTOMaMH TaJOT€Ha Y OJTHOTO U TOTO Ke
aToMa yTJIEpOJa HAa3bIBAIOTCA T'€MUHAIBHBIMHU, Y PSIIOM CTOSIIUX
aTOMOB YTJIEPOJIa — BULIMATIbHBIMU.

JIns HUX XapaKTepHbI JBA TUIA U30MEPHUU: YTIIEPOJIHOTO CKEJETa
Y TOJIOKEHUS rajoreHa. HazBaHus 3TUM COEMHEHUSM JAOTCA OT Ha-
3BAaHUM COOTBETCTBYIOIIMX YTIJIEBOJOPOJOB C YKa3aHUEM MECTOIIOJO-
KEHUS U KOJMYECTBA aTOMOB TaJOT€HOB. YacTO MPUMEHSIOT TPUBHU-
aJbHbIC HA3BAHUA:

CH;Cl XJOPMETAaH, XJIOPUCTHIA METHJT

CH,(Cl, JTUXJIOPMETaH, XJIOPUCTBIA METHIIEH

CHCI; TPUXJIOPMETAH, XJIOPOPOopM

CCly TETPAXJIOPMETAH, YETBIPEXXIIOPUCTBIN YTIIEPO/T
CICH,-CH,Cl 1,2-muxnopaTan

Qusuueckue ceolicmea. Husmme rajoreHaakwibl 00J1a1aro0T
ciaakoBaThiM 3amaxoM. OHM MPAKTUYECKU HE PACTBOPSIOTCSA B BOJIE,
HO CMEIIIMBAIOTCS CO MHOTMMH OPraHUYeCKUMHU PacTBOPUTEIISIMU, 00-
JaJal0T 3HAYUTEJIbHON MOJSPHOCTBIO, TaK Kak Iapa 3JICKTPOHOB, CBS-
3bIBAIOIIASl ATOM YIJIEPOJia C aTOMOM TaJIoreHa, CABUHYTA IO HaIlpaB-
JIGHUIO K DJICKTPOOTPHUIIATEILHOMY rajioreHy. TeMmmeparyphl miaBiie-
HUS ¥ TJIOTHOCTH BCET/IA BBIIIIE, YEM Y COOTBETCTBYIOIIUX AJIKAHOB.

Xumuueckue ceoucmea. XUMUYECKUE CBOMCTBA TaJOTC€HAIIKUIIOB
OOyCJIOBJIEHBl HAJIWMYMEM KOBAJIEHTHOM MOJSPHON CBSI3U YIJIEPOI-
rajoreH.

1. Ings HMX HambOoJiee XapaKTEepHbl PEaKIMU HYKJICO(PUILHOTO
3aMEIIeHHUS:
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R-Hal + Nu — R-Nu + Hal™

OHu pearupyror ¢ MeTalaMH, OCHOBAaHUSIMH M COJISIMH CJIaOBIX
KHUCJIOT:

R-Hal + AgOH — R-OH + AgHal

H,0O
R-Hal + NaOH — R-OH + NaHal

R-Hal + NaCN — R-CN + NaHal
R-Hal + NaHS — R-SH + NaHal
R-Hal + NaOR — R-O-R + NaHal
R-Hal + 2 NH; —» R-NH, + NH4Hal
2 R-Hal + 2 Na — R-R + 2 NaHal (peaxmus Bropuia)

JUId MEepBUYHBIX T'AJIOT€HAJIKWIOB PEAKIMH HYKJICO(UIBHOTO 3a-
MEILECHUS MTPOTEKAIOT M0 MEXAHU3MY Sn2:

0 i i
oH * H/(i\Br — HO...IC\...Br _— Br * _Co
H H “H HO }-I H

JI1s TPETUYHBIX TaJOT€HAJIKUIIOB 3aMEIleHUE UJET 10 MEXaHMU3-
My Syl (mepBas craaust MeaJIeHHAs):

(CH;);C-Br — (CH;);C" +Br
(CH;5);C" + OH — (CH;);C-OH

JI1s1 BTOPUYHBIX TAIOT€HAIKUIIOB — CMEIIAHHBIM MeXaHu3M. CKo-
POCTH BCEX 3TUX PEAKIINN YMEHBIIIAIOTCS B PAY:

NEPBHUYHBIC > BTOPUYHBIC > TPCTUYHBIC.

2. TamoreHankuiabl CIOCOOHBI OTHICIUISATH TaJOT€HBOAOPOIBI C
oOpazoBanueM 01e(UHOB. JIJisi TPETUUHBIX TAJIOTEHAJIKUIIOB PEaKIuu
npoTeKaroT no Mmexanusmy El (mepBas craaust Me1jieHHas ):

(CH;);C-Br — (CH;);C" +Br
(CH;);C" + H,0 — (CH;),C=CH, + H;0"
Peakiuu, mpoTtekaromue 1no OMMOJIEKYJIIpHOMY MexaHusmy E2

(CKOpPOCTh 3aBHCUT OT KOHIIEHTpAIIMM OOOMX pEareHToOB), TPEOYyIOT
MPUCYTCTBUS OCHOBAHMS:
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- CH Br C,H.O..H.CH CH
(o] i 2's5 2> 2 B
: H cH - (‘:H...Br > C,H,OH + \\/CH + Br
CH, CH, CH,

CKOpPOCTH 3TUX peaKIMi U3MEHSIOTCS B OPSJIKE:
TPETUYHBIE > BTOPUYHBIE > IIEPBUYHBIE TATIOT€HAJIKUIIBI.
3. [Ipu nelicTBMU MHOTHUX METAJIJIOB B A(Upe rajoreH 3aMeliacT-

Csl Ha METaJlI:
R-Cl +2 Li — R-Li + LiCl
R-Cl + Mg — RMgCl (coequnenus [ punbspa)

4. BoccTaHOBIIEHHE TAJIOTEHIPOU3BOJHBIX BOJOPOAOM (KaTalu-
TUYECKH, B MOMEHT BBIJICIICHUS) WJIM XUMUYECKUMHU BOCCTAHOBUTEIISI-
MU (MOJUCTHIM BOAOPOOM):

C2H5I + HI — C2H6 +1,

KoHmposbHbie 3adaHusi

1. Hanumwre criemyromue CTpyKTypHbIE (OPMYJIBI:

a) 2-xj0p-3,3-1uMeTHIOyTaH;

0) 1,4-nuxinop-3,3-1uMeTuI0yTeH-1;

B) 3-xJ10p-OyTHH-1;

r) 5,5-nuxsop-3-MeTUIreKceH-1.

2. HazoBute no cucremaruueckoi (MIOITAK) u paunonanbHOMN
HOMEHKJIATypaM CIEIYIOIINE COeAUHEHUS. [ 1€ BO3BMOKHO, IPUBENUTE
TpUBUAILHBIC HA3BAHUS:
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Cl CH CH

| | ’
¢ C | /N\
11NN
a) H,CTHCH, b) g H> T ¢) H,C CH,
H2 Br
Cl Cl H
/ ~.C_ d H.C—CH
Cl CH e) HC C )y 7 \?
d) > \ ) H, Cl Cl
Cl Cl
CH,
/}\ Hz
H _C CH
g) H3C C/ \C/ 3
CH3| H2
Cl

2. Hanmmure cXeMbl MOJTy4YECHUS

a) 2-0pom-3-metuniOytana u3 1-0pom-3-mMeTunOyTaHa;
0) 2-MeTmi-2-x10pOyTana u3 2-MeTuwiOyTeHa-1;

B) 1,2-n1uxJiopaTaHa u3 STUIOBOIO CIUPTA.

3. Hammummure cXeMbl CIEIYIOMUX MPEeBPAIICHUN:

H, H, H, ]|3r
C. H_C C CH
e e
2y € \(|: B —uc” ¢
Br Br
Br
H, E|3r |
C CH _C. H_CH
) H3C/ \(|:/ 3o o H,C q (|: 3
Br Br
]|3r
H —_— C
2 PR
_C_H_Br H,C™ | “CH,
H3C — Br
B) | Br
Br L |C
H,c”H > CH,
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4. Ilpn moMOIIM KaKUX BOCCTAHOBUTEJIEH MOXHO OCYIIIECTBUTH
MPEBPAICHUE MOAUCTOrO 3TWJIA B 3TaH? Hanummre ypaBHeHUs peak-
1805078

5. 3anonaHuTe cXeMbl NPEBPALICHHI:

H
C HBr Mg H,0
IR
) HC CH,— = A—— =B ——>C

4 Abc. a¢up

H l|3r KOH un30spIT. HBr NaOH

Cz C — A —» B — (C
0) H3C/ Sc”H > Br  Compr. pp HN308IT. BoaH. p-p

H

2

6. PaccMoTpuTe MEXaHU3MBI peakIMid THAPOIU3a a) U30MPOIUII-
xJjiopuaa; 6) METWIXJIOpUIA; B) TpeT-OyTHixiuopuaa. B yem 3axntoya-
€TCS Pa3INIue MEXKJ1y HUMHU ?

3.3.2. Mono- u noiuamomusle cnupmul
C anughamuueckum paouxkaiom

CoupTtaMu WM “alikoroJIsSIMU° HA3bIBAKOT THIPOKCUIIBHBIE POU3-
BOJIHBIE YIJIEBOJOPOJIOB. PaznnuaroT cnupThl MpeAesibHbIE U HEMpe-
NEeIbHbIE. ATOMHOCTh CIHPTOB OINPEAEISIETCS KOJIMYECTBOM THJIPO-
kcwibHBIX Tpymi (-OH).

Ilpeoenvnvie oonoamommuvie cnupmeol.

O6mas ¢popmyna romosnoruueckoro pana C,H,,.iOH. Ux nenar
Ha nepsuuHbie (R-CH,OH), Bropuunsie (R,CH—OH) u Tperuunsie
(R;C-OH).

JInst cnupTOB BO3MOXHO CYHIECTBOBAHHE W30MEPUU YIJIEPO/I-
YIJIEPOJHOM 1€, MOJ0KEHUsI (DYHKIIMOHAIIBHOM TPYIIbI, MEXKIIAC-
COBOM C MIPOCTBIMU d(PpupamMu, ONTUUECKON (11 COSAUHECHHUI C aCHUM-
METPUYECKAM aTOMOM YTIIEPOJA).

HaszBanus cniupram JaroTcsi OT Ha3BaHUI COOTBETCTBYIOIIUX Ipe-
JENBHBIX YIJIEBOJAOPOAOB ao0aBieHueM cyddukca “om” u uudpsl,
yKa3bIBAIOIIEH MECTOIOI0KEHNE (PYHKITMOHATLHON TPYTIIIHI:

CH;0H METaHOJI, KAPOMHOJ, METUIIOBBIA CIIUPT
CH;-CH,OH ATAHOJI, METHJIKAPOUHOJ, STHUJIOBBIA CIIUPT
CH;-CH,-CH,OH 1 -npormano1, STUIKApOUHOM,

MPONUJIOBBIN CUPT
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CH;-CH(OH)-CHj; 2-TIPOTaHoJ, TUMETUIKAPOUHOII,
M30MPONUIIOBBIN CIUPT

CH;-CH,-CH,-CH,0OH 1-OyTaHo1, MPONMUIKapOUHOII,
OYTHJIOBBIM CLIUPT

CH;-CH(OH)-CH,-CH;  2-0yTaHo0J, METHUIATUIKApOUHOII,
BTOP. OYTHUJIOBBIM CIIUPT

(CH;),CH-CH,OH 2-meTu- 1 -mponanos,
M300yTUIIOBBIA CIUPT
(CH;);C-OH 2-MeTuI-2-IpOoOIaHoII, TPETUYHBIN

OyTUIIOBBIN CIIUPT

QDusuyeckue ceoucmsa. Cruptbl Ci-C;o— xkuakoctu, ¢ Cy| —
TBepable Tena. C Bojon cnupThl coctaBa Ci-C; cMEmMBaOTCsS BO BCEX
OTHOILIECHUAX, UMEIOT XapakTepHbii 3amax. C yBenmuennem M pac-
TBOPUMOCTH Y CIIUPTOB B BOJI€ YMEHBIIIACTCSI U 3aMlax CTAHOBUTCS He-
npusSTHBIM. Tkun. Bo3pacraer ¢ yBenmuenueMm M: CH;OH — 64,5°C,
C,HsOH — 78,3°C, #-C3sH;OH — 97,8°C u 1.1. CriupThl ¢ HOpMalIbHON
LEMbI0 KUTAT MpU 00Jiee BHICOKOM TeMIeparype, YeM CHUPTHI C pas-
BETBJICHHOW LEMbIO, MJIOTHOCTh CIUPTOB MEHbIIE eAuHulbl. Crnup-
Thl — ACCOLIMMPOBAHHBIC >KUJKOCTH 3a CUET HaJIW4Us BOJOPOIHBIX
CBsI3eil. JTO OKa3bIBAE€T BJIMSHUE HA UX Pu3MUeckue cBoiicTBa. Mme-
IOTCS B JKHJIKOCTU TUMEPHBIE, TPUMEPHBIE U TTOJTUMEPHBIE MOJICKYJIBI.

Xumuueckue ceoucmsea. Hanuuue B cnupTax peakimOHHOCTIOCO0-
HOU TUJIPOKCUIIbHOM Tpynnkl -OH onpenenser nx XUuMU4eCKUe CBOM-
CTBA.

1. KucioTHO-OCHOBHBEIE cBo#cTBa. IllenodyHbie MeTallibl BbITEC-
HSIOT BOJIOPOJ U3 CIIUPTOB, TPU 3TOM O00Pa3yIOTCS aJIKOKCHJIBI METal-
J0B (mpoucxoauT pa3pbiB cBsizu O-H):

2 C,HsOH + 2Na— 2 C,H;ONa + H,
DTOKCHUJ HATPHUS

Tak kak criupThl — Oosiee ci1abble KUCIOThI, YEM BOJA, TO AJIKOTOJIATHI
JIETKO €M pa3JiaratoTcs:

CzHSONa + HzO — C2H50H + NaOH

KucnoTtHeie CBOMCTBA YOBIBAIOT B PANY:
IEPBUYHBIC > BTOPUYHBIC > TPECTUYHbBIC
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(+/-3pdexT anKuabHBIX TPy BO3pacTaeT B 3TOM Py, YTO YMEHb-
Ia€T CTAOWIIBHOCTh 00PA3YIONMINXCS MIPU JUCCOLMAIIMA AHUOHOB).

OcHOBHBIE CBOWCTBA YOBIBAIOT B PSIY:

TPCTHUYHbBIC >~ BTOPUYHBIC > ICPBUYHBIC

(OOBsICHSIETCS TAaK)KE BIMSHUEM AJIKUJIbHBIX 3aMECTUTEIICH Ha yC-
TONYMBOCTH 00pa3yIOIErocs KaTUOHA).

H
o+ M —— . )

H
KaTHOH aJIKMJIOKCOHMU A

+ Br

2. Peaknus srepudukannu

H oL __CH
CH,CH,0H * CH,COOH =—= CH \ﬁ’ *+ HO
o]
STHJIAIIETAT

Peakuust paBHOBecHas. JlJisi CMEIIEHUsI paBHOBECHS BIIPABO HE-
00X0IMMO:

a) U30BITOK OJTHOTO M3 PearcHTOB (Yallle CIIupTa),

0) ynajJieHue W3 30HBI PEaKIMHd OJIHOTO W3 IMPOAYKTOB WM €ro
CBSI3bIBAHUE.

Hanuune karamuzaTopa (KHUCIOT) TOJIBKO YCKOPSET JTOCTUKEHUE
paBHOBECHS, HO HE CMEIIIAET €TO.

3. Jleruaparaiusi COupTOB

Herunparupyromue arentol: H,SO,4, H3PO,, maBeneBas kuciora,
OeH30JICYTb(POKHCIIOTa U JIP., a TAKXKE COJIM XJIOPHUJ IIMHKA, CYJb(ar
MeIU U T.1. MeXMOJEKysIpHas ASTHApATalNsl MPUBOJIUT K MPOCTHIM
aupam:

R-OH + HO-R —» R-O-R + H,0O

BayTtpumonekynspHas Aeruapatanys MNPOUCXOIUT Mpu Oosee
BBICOKOM TemIepaType 1o mpaBuily 3ailieBa U IPUBOAUT K 00pa3oBa-
HUIO HETIPEIEIbHBIX YTIIEBOAOPOIOB.
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CH
L W _cH H,SO, T
“HNe” 3 — C CH
H3C H (II H.O H3C’ \\C/ 3
OH 2 H

4. 3amMelleHne TUIPOKCUIIHLHOU IPYIIbBI
a) ['ajioreHoBOIOPOIHBIMU KUCJIOTAMU:

R-OH + HCl —» R-CI + H,0O

Peakiuto mpoBOAST B MPUCYTCTBUU BOJOOTHUMAFOIINX CPEJCTB:
CEPHOM KUCJIOTHI, XJIOPUAA KaJIbIIUs, XJIOpU/Ia IUHKA.

0) C ranorenugamu ochopa U3 COUPTOB MOTYUAOTCS KaK rajo-
T'€HOIIPOU3BOAHBIC:

3 R-OH + PCl; —» 3 R-Cl + P(OH);,

Tak 1 3¢upbl GochopUCTOM KUCIOTH B 3aBUCUMOCTH OT yCJIOBHUH pe-
aKIIWU:

3R-OH + PCl; — P(OR); + 3HCI

Peakiuu ¢ PCls u SOCI, nmpuBoasT Kk oOpa3oBaHUIO TaJloreHa-
KUJIOB.
B) AMMHAKOM:

ROH + NH; — R-NH, + H,0O

Peakuusi mpoTEKAET B KECTKUX YCIOBUAX: MPU BBICOKOU TEMIIE-
patype U 1aBIICHUMN.

5. Okucnenue

CrnupThl OKUCIAIOTCS KUCIOPOJAOM BO3/lyXa B MPUCYTCTBUU ME]I-
HBEIX M Apyrux KatamusaTopos mpu 300 — 500°C, TakuMHM OKHCIIHATE-
asmu, kak xpomonas cmech (K,Cr,O; + H,SOy4), KMnOy4 u ap. u ne-
ruapupytorcst mpu 100 — 180 °C max Cu, Ag, Ni, Co, Pt u Pd.

H

2 CuO Q
C~ — 1y .
H,C” “OH - He O Cu H,0
, [0} Q10 2
YN -_— C — C
H,C" OH H,C” H H,c” “OH



6. C MarHUMraJioreHaJKuIaMHy (3aMeIIaeTcss BOJIOPO.)

R-OH + CH;Mgl - R-OMgl + CH,

[To komuectBy CHy CyIdT O MPOLEHTHOM COJEpKAHUM CIIUPTA
(UyraeB — LlepeBeTUHOBR).

Mmuozoamommnuwie cnupmul

[IpocTeitimmm npeacTaBUTENEM CIIUPTOB C ABYMS WM OoJiee TH-
POKCUJIBHBIMU Tpynmiamu siBiasiercss MerwineHrinukons — HOCH,OH.
OH yCTOMYMB TOJIBKO B BOJHBIX pacTBOpax. EciM THApOKCHUIIbHBIE
TPYNITIBI HAXOAATCS Y PA3HBIX YIIEPOJHBIX ATOMOB, TO CIIUPTHI YCTOM-
YUBbI, IMEIOT BBICOKHE TEMIIEPATYPbI KUIICHUS, TIOXO PACTBOPSIOTCS
B HEIOJSIPHBIX PACTBOPUTEISIX, OTHOCUTEIBHO XOPOIIO B BOJIE.

CH,(OH)-CH,(OH) CH,(OH)-CH,-CH,-CH,(OH) CH,(OH)CH(OH)CH,(OH)

1,2-3Tanamon 1,4-6yTanaunon 1,2,3-niponanTpuo
(3TUJICHTJIUKOJIb) (TEeTpaMeTUIICHTJINKOJIb) (rmuuepuH)
Txum. 197°C Txwu. 290°C Txwum. 230°C

JI714 MHOrOaTOMHBIX CIIMPTOB XapPAKTEPHBI T€ K€ PEaKIUH, 4YTO U
JUIE OJTHOATOMHBIX CIIUPTOB. B 3aBUCMMOCTH OT YCIIOBHH ITPOBEACHUSA
pEaKMil BCTYMAeT BO B3aWMOJCHCTBUE OJHA WA HECKOJBKO THAPO-
KCUJIbHBIX I'pyIIl. MHOTOAaTOMHBIE CUPTHI 00J1aal0T 00Jiee CUIIbHBI-
MM KUCIIOTHBIMH CBOMCTBAMU — PE3YJIbTAT BIUSHUS COCEIHEN THUIIPO-
KCUJIBHOM TPYMIIBI.

B orminyue OT OHOATOMHBIX CIIMPTOB TJIMLEPUH W ITUJICHTJIU-
KOJIb B3aUMOJICMCTBYIOT ¢ rugpokcuaom meau (II) — aTo xadecTBeH-
Hasi peakysi HA MHOTOATOMHBIE CITUPTHL.

H
o \
H.C—OH H,.C™ ™\ §"~CH
2 2 *  Cu(OH),—= “?I u I 2 + 2 H,0
H,C—OH H,C~df 5—CH,
\
H
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KoHmposbHbie 3ad0aHusi

1. Hanummre cTpykTypHO (DOPMYJIIBI CIEAYIOMMNX COSTUHEHUN:

a) 2-MEeTUJINICHTaHoJIa-3;

0) 2,3-guMeTriiOyTaHoa-2;

B) 2,2,4-TpUMETHJITICHTAHOJIa-3;

r) OyTen-3-omna-2;

1) OponuH-2-oma-1;

¢) 2-MeTunoyTananona-2,3.

2. Kakue cniupThl 00pa3yroTcs B pPe3yJbTaTe IIEIOYHOTO THAPO-
Jau3a: a) OpoMUCTOro BTOp-OyTmiia; 0) 1-Hona-4-MeTuirneHTaHa; B) 3-
opoMmOyTeHa-1; r) 2,3-nubpomOyTana? Hamuiiure ypaBHEHUS peak-
WA ¥ HA30BUTE 3TU CIUPTHI.

3. Kakue 0lHOATOMHBIE CIIUPTHI MOJYYAOTCS IMPU BOCCTAHOBJIEC-
HUH CIIENYIOUIUX COEAUHEHHUI:

|CH3 CH
C O ~ ~ )k
a) H3C/H\"¢ b) H,C \H/H CH, ¢)H,C /H\

H

Hanummure cxeMbl peakiuu.

4. TlonyunTe ruapaTaliied COOTBETCTBYIOIINX 3THJICHOBBIX YyTJIE-
BOJIOPOJIOB CIICAYIOIIME CHUPTHL: a) 3,3-ITuMeTua0yTaHoi-2; 0) 2-
METHJINEHTAHOM-2; B) 3-METUITEKCAHOI-2.

5. [IpoBeauTe peakuuio TuApATAUU AJIs IPONKMHA U OyTUHA- 1.

6. [IpenymoxuTe cXemsl CIEAYIOIIUX IPEBPALLICHUM:

CH, CH,
b b cn
a) H3C/H\g/ \OH - s H3C/HT 3
2
o)
CH,
e Iéz (lj CH
C CH H
g e NI = e AT
| L
OH CH,

7. Hanuiurte CTpyKTypHbIe (POPMYJIbI IEPBUYHBIX; BTOPUYHBIX U
TpeTnuHblx cruptoB coctaBa CqH3;OH u HazoButTe nx. CpaBHUTE UX
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PEaKIMOHHYI0 CIIOCOOHOCTh B peakiusax Aeruapatanuu. laite o0b-
SICHEHUS.

3.3.3. Monomuoawt ¢ arugpamuueckum paouxkaiom

MoHOTHOBI (MEpKANTaHbl, THOCIIUPTHI) SIBJISIIOTCS CEPHUCTHIMU
aHaJIoraMu CIUPTOB. Hu3line mMepkanTaHbl UMEKOT OTBPATUTEIIbHBIN
3anax. TuoJsibHas Tpymnmna OposiBIsSeT Oojiee KUCIbIE CBOMCTBA, YeM
TUIpOKCUIIbHAsA. [103TOMY B OTIIMYHE OT aJKOTOJATOB, ATKAHTHUOJATHI
00pa3yroTcs MpU ACHCTBUU ILIETIOUH:

RSH + NaOH — RSNa + H,O

[Ipu neficTBUM HA THOJIBI JaXKe CIIa0bIX OKHUCIUTEIEH 00pa3yroTcs
TUACYTb(PUIBI:
[O]
2 RSH ——= RSSR

P —
[H]

OTa peakuusa Urpaet BaxHy0 posib Ipu (POPMUPOBAHUU CTPYKTY-
pBI OCJIKOB.

CynbQuabl, SBISIOIIMECS CEPHUCTBIMU AHAJIOTaMH IPOCTHIX
3(UpPOB, MOJIYHAIOTCS B PE3YJIbTATE PEAKIIUHN:

R-I+ R’SH — RSR’ + Na-I

Cynbpuasl ¥ THONBI JIETKO JAIOT MIPOU3BOIHBIE YETHIPEX- U IlIEC-
TUBAJICHTHOM CEPBHI:

< 0] 7 o Q
RR —= _.S\, —= __S
CYJIb(OKCH/T cynbhoH
_SH [O] [O]
R = g0 ——  _SOH

CyJb(UHOBAs KUCIOTA  CYJIb(POKHUCIOTA

3.3.4. Anugpamuueckue amunot

AMUHaMH Ha3bIBAIOTCSI MPOU3BOJHBIE YTIIEBOJAOPOIOB, 00pa3o-
BAHHBIC 3aMEIICHUEM B TIOCJIETHUX aTOMOB BOJIOpo/Ia Ha rpymmsl NH,
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(amunorpynna), NHR (umuno) miam NRR’. OHu B 3aMETHBIX KOJIMYE-
CTBaX 00pa3ylOTCsl MPU THUEHUU OPraHUYECKUX OCTATKOB, COJIEpKa-
mmx OenkoBbie BemiecTBa. Pasnmuuaror nmepsuunsie (RNH,), BTopnu-
Heie (R,NH) u tpernunsie amuubl (R3;N). AMUHBI KUPHOTO psjia
MOXHO pacCMaTpUBaTh KaK MPOU3BOJHBIE aMMHAKa.

Ha3Banuss aMMHOB NPOM3BOAAT OT HA3BaHUSA PAAUKAIOB C IPHU-
COCIMHEHUEM «aMuH». B 0ojee CIOXKHBIX clydasX aMUHOTPYIITY
paccMaTpuBalOT Kak (DYHKIIMIO, U €€ Ha3BaHUE CTaBAT NEpe]] Ha3BaHU-
€M OCHOBHOM LIEIIN:

CH;-CH(NH,)-CH; 2-aMHUHOITPOIIaH, U30MPONUIaAMUH

QDusuueckue ceoucmea. Huzmme amuHbI — ra3pl, CPEOHUAC — KU~
KOCTH, BBICIIIUE — TBEpAbIC BemiecTBa. C yBeIMYEHUEM MOJIEKYJISIPHOU
MacChl YBEJIMUMBAECTCA UX IIOTHOCTh. HU3IIMe aMuHbI UMEIOT HETpHU-
ATHBIN 3amax, JIal0T acCOUXAThI, HO MEHEE BBIPAXKEHHBIE, YEM Y CIIUP-
TOB (00pa3yeTcsi BOJOPOHAsA CBs3b). TpeTHUHbIE aMUHBI HE CIIOCO0-
HBI K acColMalliK (HET aTOMOB BOJ0OPO/IA).

[IpocTpaHcTBEHHAsT MOJENIb AMUHOTPYIIIIBI MPEACTABISAET COOOM
VIUIOIICHHYIO TUpPaMHUIy, B KOTOPOHM JIErKO MPOUCXOIUT WHBEPCHUS
(BBIBOpaUMBaHUE) HEMOJEJICHHON TMapbl, MO3TOMY VY MPOCTEUIINX
aMUHOB OTCYTCTBYET omnTHYeckas um3omepus. [Ipu mporoHuzanuu u
00pa30BaHUM COJIEN CTPOCHHE MOJIEKYJIbl AMUHA CTAHOBUTCS OJIM3KUM
K TETPa’ApUUECKOMY.

OcHosHoCMb amun08. AMUHOCOEIMHEHUS 001a1at0T OCHOBHBIMU
CBOMCTBaMH (OKpaIlIMBAIOT PacTBOpP JlaKMyca B CHUHUH IBET, (EHOI-
drasieHa — B MJIMHOBBIN). DTO OOBICHSETCS CBS3BIBAHUEM IPOTO-
HOB B KaTHOH RNH;'. MeTunpHbIe TpyIIbl HOBBIIAIOT OCHOBHOCTD Y
MEPBUYHBIX U BTOPUYHBIX aMHUHOB B BOJHBIX PAacTBOpax, HO B CiIyyae
TpUMETUJIaMUHA METUJIbHBIE TPYIIIbl 3aTPYHSIOT COJIbBATAIMIO0 00-
pasyrolnierocs KapOKaTHoOHAa U YMEHBIIAIOT €ro cTabMIN3aluIo, a clie-
JIOBATEIbHO, 1 OCHOBHOCTb.

ApoMaTUYEeCKME aMUHBI MEHEE OCHOBHBI, YeM anudaTuyeckue
aMUHBI, 32 CUET CTATUBAHMS 3JIECKTPOHHOHM IJIOTHOCTH C aroMa a3oTa
Ha apoMaTH4ecKoe KoJblo. [Ipm 3TOM MOBBIIAETCS 3JIEKTPOHHAS
IJIOTHOCTh B OpMmMoO- U Napa-mojoKeHUsIX OCH30JIbHOTO KOJbIa, 3TO
o0JieryaeT apoMaTuuecKoe MEKTPOoGUIbHOE 3aMelIeHNEe BOIOPO/Ia.
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Xumuyeckue ceotucmaa.
1. BzaumopencTBre ¢ KUCIOTaMHU ¢ 00pa30BaHUEM COJICH:

CH;NH, + HCl — [CH;NH;]'CIT

Conr aMMHOB — KOMIUIEKCHBIE COEUHEHMUSI.
2. AnxunupoBaHue (IeiCTBUEM AJIKUJITaI0T€HUIO0B):

CH;NH, + RCl — CH;NH-R + HCI
3. [Tony4denue aneramuioB:
CH;NH, + CH5;C(O)Cl — CH;3-NH-C(0O)-CH;
PhNH, — PhNHCOCH; (aneranmnmn)

4. JleiictBre Ha aMHHBI a30TUCTOU KHCIOTH (HNO,).
[lepBUYHBIC pearupyroT ¢ BBIJICICHUEM a30Ta:

CH3NH2 + HONO — N, + HOH + CH3OH
Btopuunbsie 00pa3yroT N-HUTPO30COSTUHECHUS
R,NH + HONO — R;N-NO

Tperuunble anmudarudyeckue aMHUHBI YCTOWYMBBI K JIEUCTBUIO
HNO,.

KoHmpornbHbie 3a0aHusi

1. Hanumute BCE BO3MOXKHBIE CTPYKTYpHbIE (HOpPMYIJIbl aMHUHOB
cocraBa C;HoN u C;H |N. Ykaxure nepBuyHbIC, BTOPUYHBIE U TpE-
TUYHBIEC aMUHBI.

2. Hanummure peakiuu, ¢ MOMOIIBIO KOTOPBIX U3 ATUJICHA MOYKHO
MOJIYYUTh: &) STUJIAMUH; 0) TPONUIAMUH; B) TPUATUIIAMUH.

3. 3anogHuATe CXeMy IMPEBPALLCHUI:

KBrO
H, —>C
_C (0] NH, HarpeBaHue
H,C — A /> B — [H] HNO, HBr
OH ——D ——>E——>F —>
HarpeBaHue (raz)
KCN [H]
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4. C IoMOIIIbIO0 KaKUX PEAKIIUN MOKHO OCYIIECTBUTH CICIYIOIINE
npeBpallleHusi: a) 1-HUTpornpornana B nponwiamMuH; 0) 1-OyranamuHa
B OyTaHasb; B) OyTaHOHA B 2-METHJIOYyTUIaMUH?

5. IlpeBpatuTe BTOPUYHBIN OyTHUIOBBIA CIIUPT BO BTOPUYHBIN OY-
TUJIAMUH JBYMsI CITIOCOOaMHU.

6. KakoBa snekTpoHHass KoH(Urypaius atoMa a3oTa B TPUMETHU-
JJAMHUHE U TPOCTPAHCTBEHHOE CTPOECHHUE TPUMETHUIIAMUHA?

7. Pacnionoxxute Cieayrolue COCAUHEHUs] B MOPSJIKE BO3pacTa-
HUSI UX OCHOBHBIX CBOMCTB B BOJIHBIX PacTBOpaXx:

A.

Q H
o [ momnm e e
H.C g/\ N7 ~ s O O

b. MCTHJIAMHUH,; TPUMCTUIIAMHH, THAPOKCHU TCTPAMCTHUIIAMMOHMS;
MOYCBHHA.

3.4. HeHacbiweHHbIe cucmemMsl.
OcobeHHOCMU 3JIEKMPOHHO20 CMPOEHUSI.
PeakyuoHHasi cnocobHocmb. Ceolicmea

3.4.1. dmunenoswie y2i1eeo00poosl (aiKenvl, o1eunvt)

DOTWICHOBBIMU YTJIEBOJOPOJIaMHU HA3BIBAIOT TaKHE YTJIEBOJAOPO-
IIbI, B MOJIEKYJIE KOTOPBIX COJIEpKATCS YTIIEPOJHBIE aTOMBbI, 3aTpavyu-
BAIOIE€ HA COEJUHEHUE C COCEAHUM YIJIEPOJHBIM aTOMOM JIBE Ba-
JICHTHOCTH, T.€. 00pa3yIoIue OJHY JTBOWHYIO CBSI3b. JTUIICHOBBIC YT-
JIEBOJIOPO/IbI OOpa3yroT TOMOJIOTMYECKUU psaa ¢ olOuiel dhopmynoi
C,H,,, pononavansarukoM KoToporo sBisiercs 3TuineH (CH,=CH,).

YV alKeHOB aTOMBI YIJIEpOJa HAXONITCS B Sp°-THOPHIHOM CO-
crostHuu. Kaxkmas u3 Tpex ruOpuaHbIx opOUTasie uMeeT UIWHIPHU-
YECKYK) CUMMETPUIO OTHOCUTEIBHO OJHOM M3 OCEH, paCIONIOKEHHBIX
B IJIOCKOCTHU 1o yriaoM 120 rpaaycoB. B peanbHON MOJIEKYJIE 3THIIEC-
Ha yron H-C-H pasen 116,7 rpagyca. Ocbk 4yeTBepTOi aTOMHOU p-
opOuTaIu PacroiaokKeHa Mo/ MPSIMBIM YTJIOM K IJTIOCKOCTH, B KOTOPOM
JIEKAT TPH OCH sp -THOPHAHBIX opOuTaieii. B3anMHoe mepexpsIBaHme
TpeX THOPUAM30BAHHBIX OpOUTANed C OpOUTAISIMH JIPYTHX aTOMOB
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MPUBOJIUT K 00pa3oBaHUIO O-CBsize. [lepekpbiBaHue ABYX HETHOpHU-
JIM30BaHHBIX p-OpOUTANEN MEXIy COOOHM /aeT Tak Ha3bIBAEMYIO Ti-
CBSI3b. T-CBSI3b MEHEE MPOYHA, Y€M O-CBS3b, T.K. MEPEKPHIBAIOIIAECS
p-opOUTAI UMEIOT TapajuleibHbIe OCU. JHEPrus ABOMHOU CBS3U B
MoJIeKyJie aTuiieHa cocrasiser 607,1 xJ/[x/Monb, a G-CBSI3M B dTaHE
350 x/I»x/monb. Bokpyr ABOWHOM CBSI3M HET CBOOOHOTO BpAIICHUS.
Jnuna cBsizu C=C paBHa 0.134 uMm (ans C-C 0.154 um). Uem Oomblie
KOHIICHTPUPYETCA AIEKTPOHHOE 00JIAKO MEXIY SIAPAMU, TEM CUJIbHEE
OHU CTATHUBAIOTCH.

CtpykTypHass u3oMmepus i psAaa 3TUICHOBBIX YIJIEBOJIOPOIOB
HAYMHAETCA C 4-TO 4Ji€Ha, HO M30MEPOB OOJIbIIE, YEM Yy AJIKAHOB.
Yucno cTpykTypHBIX n3oMepoB jiist C4 paBHO TpeM, 111 Cs 1aTH, 114
C¢ TpuHAAUATH T.J. ITO CBSI3aHO C CYIIECTBOBAHUEM H30MEPHUU I10-
JIOKEHUSA TBOMHOM CBSI3MU:

CH,=CH-CH,-CH; (6yten-1) u CH;-CH=CH-CH; (0yTeH-2)

Kpome Toro, B psiay oinedrHOB UMEET MECTO MPOCTPAHCTBEHHAS
nu3oMepus (reoMeTpuuecKas Wil yuc-mpauc). ITo MpoOUCXOJUT NOTO-
My, YTO T-CBSI3b HE JIOMyCKaeT CBOOOAHOTO BpalleHUsI BOKPYT CBA3H.
[uc-n3omepol comepKaT ONPENCIICHHbIE ATOMbI WJIM TPYIIIbI aTOMOB
IIPU yIJIEPOAAX C JIBOMHOM CBA3BIO 0 OJHY CTOPOHY OT OTOW CBS3H,
MpaHCc-U30MEPBI — 110 pa3HbIE CTOPOHBI:

\ IH H\ /CH3
C=C C=C
/ \ / \
H,C CH, H,C H
yuc-2-0yTeH mparc-2-0yTeH

IIepexon 0AHOTO Fr€OMETPUUYECKOTO U30MEPA B IPYrOM BO3MOKEH
IIPU BBICOKOM TEMIIepaType, IpU OCBEUICHUHU, JECUCTBUU KaTaIU3aTO-
pOB.

[To cucTemaTuyeckoil HOMEHKJIAType Ha3BaHUs oJjeuHOB oOpa-
3YIOT U3 Ha3BaHUW aHAJOTMYHO MOCTPOCHHBIX MapaduHOB, 3aMEHSA
“an” Ha “eH”, mpuYeM JOIMOIHUTEIBLHO U(PPON yKa3bIBaE€TCs, MOCIE
KAaKOro aToMa yriepoja CTOUT JBOMHAs CBs3b. 3a IIaBHYIO LIETb MPH-
HUMAIOT CaMYyI0 JUIMHHYIO LElb C JBOMHOU CBA3bI0. Hymepanuro yr-
JIEPOAHBIX aTOMOB HAYMHAKOT C TOTO KOHLA LEMHA, K KOTOPOMY IBOW-
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Has CBsA3b Omwoke. i mEpBOTO UjieHa psila COXPAHSIETCS U TPUBUATIb-
HO€ Ha3BaHHE ATWiEH. OneuHbl 4aCTO HA3bIBAIOT KaK ajKWJI3ame-
HICHHbIC POJOHAYATbHUKA PsJia — STUJICHA WIM MO COOTBETCTBYIOIIIE-
My niapaduHy, MeHsIs “aH” Ha “uneH” (palMoHaIbHAsS HOMEHKIIATypa).

CH,=CH, 9TEH, dTUJICH

CH,=CH-CHj; MIPOIIEH, METUIATUIICH, IPOIUJICH

CH,=CH-CH,-CH; 1-OyTeH, STWIIATUIICH, Oy THIICH

CH;-CH=CH-CHj; 2-0yTeH, CHAMMETPUYHBIN JUMETHIITUIICH,
MICEeBIO0YTHIICH

CH,=CH-CH,-CH,-CH; l-neHTeH, NpOnmI3TUIEH, AMUJICH
CH;-CH=CH-CH,-CH;  2-meHTeH, CHMMETPHUYHBIN
METHIIATHIATUIICH
CH,=CH-CH(CHs), 3-meTui-1-0yTeH, U30npONUIdITUIICH
HaszpaHusi HemnpenenbHbIX YIJIEBOAOPOJHBIX PaIuKajioB 00pasy-
10T, 100aBJIsst K KOpHIO CyhdUKC “eHu’:

CH,=CH- STESHUI
CH;-CH=CH- l-mponiennn
CH,=CH-CH>- 2-TIPOTNIEHMIT
Ocranuch TakKe IMIUPUUCCKUE HA3BAHUS:
CH,=CH- BUHMUII
CH,=CH-CH,- aJJTUIT
CH;-CH=CH-CH,- KPOTHJI

Dusuueckue csoticmsa. Onepunnl C,-C4 — razpl, Cs-C7 — KUIKO-
CTH, Jajiee TBepable BemiecTBa. OneduHbl ¢ HOPpMAILHOU IEMbIO YT-
JIEPOJHBIX aTOMOB KHIIST MPpH 00jee BBHICOKON TeMIepaType, 4eM HX
M30MEPBI C Pa3BETBICHHOW LENbIO. [lepeMenenne TBOMHOM CBSI3U B
IIEHTP MOJIEKYJIbl BBI3BIBACT MOBBIIICHUE TEMIIEPATYPhl KUIICHUS OJie-
dbunHa. [Juc-u3zomMepbl KUIAT MpU 00JIee BBICOKOM TemIeparype, 4emM
Mpanc-n30Mepbl. AHATOTHYHBIE 3aKOHOMEPHOCTH U JIJISI TeMIepaTyp
maByieHus: oieuHOB. [1MOTHOCTH 07e(DUHOB MEHBIIE €IUHMIILI, HO
0OJIBbIIIE, YeM COOTBETCTBYIOIIMX IHapaguHOB. PacTBOpUMOCTH B BOJE
MaJjia, HO BbIIlIe, YeM Y Tapa(uHOB.

Xumuueckue ceouicmea. OCHOBHBIM CTPYKTYPHBIM 3JIEMEHTOM,
ONPENICTSAIONINM PEAKIIMOHHYIO CIOCOOHOCTH OJIEPUHOB, SIBISETCS
NBOWHAs CBs3b. /{7151 oepuHOB XapakTepHbl PEaKIIUU HPUCOCOUHEHUSL.
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B psiae cnydyaeB B ONPEAEIECHHBIX YCIOBUAX MOTYT MPOXOAUTH U pe-
aKIMU 3aMEIICHUs BOJAOPOJa Y HACHIIIEHHOIO O-YIJIEPOJHOrO0 aToMa
10 OTHOIIEHHUIO K JBOWHOMW cBsi3u. OpoOutanu C-H cBszelr B O-
MOJIO)KEHUU K JBOWHOW CBSI3U B HEKOTOPOU CTENIEHH NMEPEKPHIBAKOTCS
C HETMOPHUAN30BAaHHBIMU OpOUTANSIMU T-CBsi3el. [loaTomy mpu pas-
peiBe C-H cBsi3u BO3HUKAET CTaOUIIbHBIN pagukai. s oneduHoB xa-
paKkTepHa peakiys eKTPodUIbHOTO TIpucoenHeHus (Ag).

1. IlpucoenuHenue Boaopojia (TUAPUPOBAHUE) B MPUCYTCTBUH
karaimsatopa (Pt, Pd, Ni):

CH,=CH-CH,-CH; + H, —» C4H;,
oyten-1 H-OyTaH

2. [IpucoenuHeHmne rajloreHoB (raloreHUPOBAHUE):
CH,=CH, + Br,-— CBrH,-CBrH, (1,2-mubpomaTan)

[Ipu 3TOM TIPOUCXOAUT OOECIIBEUYMBAHHUE OPOMHON BOJBI — Kaue-
CTBEHHAs PEaAKIUs HA KPAaTHYIO (IBOMHYIO) CBSI3b.

3. IlpucoenuHeHwe raaoreHOBOAOPOJOB (THUAPOrajioreHupoBa-
HHUeE):

CH3-CH:CH2 + HCI — CH3-CHC1-CH3
(XJIOPUCTHIN M30TPOMIHIT
WM 2-XJIOpIIPOTIaH)

Peaknusa nporekaer 1o npasuny Mapkosrhukosa: BOIOPOH IpHU-
COEMHSETCS IO MECTY pa3pblBa IBOMHOU CBSA3U IMPEUMYIIECTBEHHO K
HanOoJiee TUAPOTEHU3UPOBAHHOMY aTOMY yriiepona (Iuisi HOHHOU pe-
akiuu). HanpasieHue peakiuy NpeuMyIleCTBEHHOTO TPUCOSTUHEHUS
rajoreHa K HECHMMETPHUUYHBIM oJiecpuHaM OOBICHSETCA TEM, UTO aJl-
KWIbl CIIOCOOHBI OTTAJIKUBAThH OT C€0s AJIEKTPOHHYIO IUIOTHOCTh CBSI-
3€H, YTO BbI3BIBAECT CMEIIECHUE BJICKTPOHHOU IJIOTHOCTHA JBOMHOU CBSI-
34 K KOHEYHOMY aTOMY yIJIepo/a, Ky1a U NPUCOCAUHAETCS IIPOTOH.

4. IlpucoenuHeHre BOAbI (TUApaTalys) MPOTEKAET MO MpPaBUITY
MapkoBHUKOBA.

e H cl-:l2 H_CH
H3C/C\C//CH2 + H/OH Hsc/ \?/ 3
H OH
OyTaHo1-2
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Peakuysa mpoTekaeT B MPUCYTCTBUM KAaTaJIM3aTOPOB KHUCIJIOIO Xa-
paktepa (H,SO,4, H;PO4 u ap.). IIpoMbIIIEHHBIH METOJ] MOJYyYEHHUS
STUJIOBOTO CIHpPTA — MpsAMasi THApATAlUs STUJICHA B MPUCYTCTBUH
dbochopHOI KUCTOTHI Ha HOcUTENE (KU3EIbI'Yp WM OKHCh allFOMU-
HUS).

5. Onedunbl B3aUMOJICHCTBYIOT C CEPHOM KUCIOTOU

H,C H.CH,

HCL 2CH, + | -OSOH |
H OSO,H

H30IPONUIICYJIb(OKHUCTIOTA

OneduHbl MOrJIOMIAIOTCS KUCIOTON TeM Jierue, 4eM OoJiblie pa-
JTUKAIO0B (AJTKUIIOB) UMEETCS y JIBOMHOMN CBSI3U: STUJICH MOTJIONIAETCS
90%-no#t H,SO,4, npommier — 80%-Hoi, n3o0yTuieH — 50%-noii. Hc-
MOJIB3YSI ATy 3aKOHOMEPHOCTb, MOXKHO Pa3JeisiTh pa3anyHble onedu-
HBI.

6. AJIKWJIMPOBAHUE AJKAHOB aJKeHAMH (MCIIOJIb3YETCSl B MPOU3-
BOJICTBE BBICOKOKa4Ye€CTBEHHBIX TOILIMB 151 J[BC).

L H' CH, CH,
H,C"H CH, H,C”™ 'CH, H,C7/ ~c™ N
He H, ©Hs

(2,2,4-TpUMETHUIITICHTaH )

Peakiusi ankuinpoBaHUS — 3TO SJICKTPOPUIBHOE 3aMEICHUE

(Sg).

s THs
+ + +
.C H - C 1
HZC/ \CH3 H3C/ \CH3 ( )
CH, CH
NI (U (o (2)
~-C« C LGP TN
H,CZ ~CH, H,c” “cH, HC™ C™ L SHs

(1) u (2) cranguu MOXHO paccMaTpUBATh KaK AUMEPU3ALMIO U300y TH-
JIEHA.
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CH
I3+ ?!:I?' ?H:‘ ?H3 + (l:Hs ?Hs
~C G - C+ C (3)
H,C"H 'CH, H,C" "C" | CH, e Sen, HeTi e T en,
H, CH, 3 3 H, CH,

Hanee noBtopstorcs craauu (2), (3), (2), (3),...

Ha ctaguu (3) kapOkaTHOH BBIPBIBAET aTOM BOJOpPOJia C €ro Ia-
PO 3JIEKTPOHOB (TUAPUJI-MOH) U3 MOJICKYJIbI ajIKaHa.

7. Oxucienue osnehuHoB. OKHUCIAIOTCA aJKEHbI Pa3IMYHBIMU
OKUCJIUTEISIMU, B 3aBUCUMOCTH OT WX MPHUPOJBI U YCIOBUM peakinu
00pa3yroTCcs pa3IuyHbIe IPOTYKTHl OKUCICHHUS

a) OKHCJICHHE pa30aBiIeHHBIM BOAHBIM pacTBopoM KMnO, — ka-
YECTBEHHAS PEAKIIMS HA IBOMHYIO CBA3b

H
0] 2
cH, | c
HCZ 2 — H,C” " OH
OH
ITUJICHTJIMKOJIb

0) OKHCIICHHE KOHIIEHTPUPOBAHHBIM BOAHBIM pacTBopoM KMnO,
WIW JIPYTUMU CUIBHBIMUA OKUCIUTEIAMU MPUBOJUT K Pa3pbIBY JBOW-
HOU CBS3U:

o O
HiC<e%%~ch L B _COOH
I 3 O~ H,C
CH, H,C” ~CH,
2-MeTun-0yTeH-2 JTAMETUIIKETOH YKCYCHasl KMCIIOTa

B) KHUCIIOPOJI BO3/lyXa B MPUCYTCTBUM Ag (KaTain3aTop) OKUCIISIET
oJie(MHBI JO OKHUCEH (IMOKCHUJIOB):

[O]
H C’/CHZ — /0\
2 Ag H2C—CH2

OKHCH ATHIICHA
I') 030HUPOBAHKE IO [ 'appriecy — METOJT YCTaHOBJICHUS CTPOCHUS
oJiepuHOB: 2

H,G .
?H3 03 c3 \C/O\CH'CH3 H ﬁ |(_|:
Cse-CH = HCTR g — Ce_. & HC™™S

rd 7”7
HC™ mem 0—0 0 Hc” Sch, MWC O
TPUMCTUIIOTHUIICH 0O30HHU] AlI€TOH OTAaHAaJIb
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8. Peaknus mojimMepusaliy — mpoiecc o0pa3oBaHusl BHICOKOMO-
JIEKYJISIPHBIX BEIIECTB IYTEM COEAUHEHUS JPYr C APYTOM MOJIEKYJI
VCXOJTHOTO HU3KOMOJIEKYJISIPHOTO BEIIECTBA MOHOMEPA.

n A — (A),, I'/ie n — CTETIEHb MOJUMEPU3ALIIH.

BrIcOKOMOJIEKYIISIpPHBIE BELIECTBA UMEIOT M, = 10*~ 10’ , n — He-
CKOJIbKO Thicsd. Eciu n = 10, To o6pa3yercst oauromep — HU3KOMOJIe-
KYJISIPHBIN TToJIUMeEp. Pa3nnyaroT ABa BUAA peaKIMi NOJIMMEPU3ALIH:

a) CTyleH4aTas MoJIMMEpHU3alus — Korjga o0pa3yrTcs MPOAYKTHI
C MaJbIM MOJICKYJISIPHBIM BECOM, MPOIYKThI PEAKIIMU HA KaXJ0W cTa-
MU MOTYT ObITh M30JaupoBaHbl. Tak, byTiepoB nonyyan u3 u3o0yTu-
J€Ha AUU300yTUIIEH, TPUU300YTUJIEH U T.1.

(|:H3 N (|:H3 sto4 ?Hs ?Hs sto4
C DL ' C. _.C — ™  Tpuu3obyTuneH
H,c? “cH, H,C” TCH, H,c”[~¢c” ScH,
H,Cc H:
Aun3oodyTuneH

0) JUHEWHas MOJIMMEPHU3AIMI — KOT/Ia MOJy4aroTCs BEIIECTBA C
OOJIBIIIMM MOJIEKYJISIPHBIM BECOM, HadalbHbIE MPOIAYKTHI MOJIUMEPHU-
3aI[U1 HE MOTYT OBITh M30JIMPOBAHBI.

3.4.2. /[uenoewie y2ineeo0opoowt (ankaouent)

AJIKaJIMeHBbl COJIEP)KAT B CBOEM MOJIEKYJi€ JBE JBOMHBIC CBSI3U.
Ob6mias ¢popmyna romosiorudeckoro psga C,H,,,. B 3aBucumocTtu ot
B3aMMHOTO PACIOJIOKEHUSI ABOMHBIX CBSA3EU JUEHBI PA3JESIOTCS Ha
TpH THUIA:

1) ¢ kyMynupoBaHHBIMU (y OJTHOTO aTOMa YTJIepOJia) ABOMHBIMU
CBSI3SIMU;

2) ¢ conpsiKEHHBIMU (KOHBIOTUPOBAHHBIMH ) JIBOMHBIMU CBSI3SIMH;

3) ¢ U30JIMPOBAHHBIMU JIBOMHBIMU CBSI3SIMHU.

[To cucrteMaTuyeckor HOMEHKJIAType Ha3BaHUE JAETCSA TaK XKe,
KaK U oJiepuHaM, HO BMECTO “‘eH” mpuMeHseTcs “aauen’” (yKa3bIBaeT
Ha HaJMYMe JIBYX IBOMHBIX CBsizeit). [lomokeHue ABOMHBIX CBSI3EH
yKa3biBaeTcs AByMs Hudpamu. J[Jis HEKOTOPHIX JUEHOB COXPAHUIIUCH
SMITMPUYECKHUE WU CTAPhIE pAIlMOHATIbHbIC HA3BAHUS.

CH,=C=CH, MPOIAINEH, AJIJICH
CH;-CH=C=CH, 1,2-0yTagueH, MeTUIaJICH
CH,=CH-CH=CH, 1,3-0yTagueH, TUBUHUI
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CH,=C(CH;)CH=CH, 2-metun-1,3-0yTaareH, u30npeH
CH;-CH=CH-CH=CH, 1,3-neHTaieH, MUIepusIcH
CH,=C(CH;)C(CH3)=CH, 2,3-numeTnn-1,3-0yTaarueH
CH,=CH-CH,-CH,-CH=CH, 1,5-rekcaaueH, quajIui

JIneHpl ¢ M30JIMPOBAHHBIMHU CBS3SMH BEIyT ceOs Tak ke, Kak
oJie(HHBI, C TOH JINIIh PA3HUIICH, YTO B PEAKIUAX NMPUHHUMAIOT yda-
CTHE HE OJIHA, a JIBE JABONHBIE CBSI3H.

JIneHOBBIC YTIIEBOJOPOABI C KyMYJIHPOBAaHHBIMHA M COMPSIKCHHBI-
MU JIBOMHBIMH CBSI3SIMH MPOSIBIISIIOT CBO€OOpa3Hbie cBoucTBa. s To-
ro 4YToOBl OOBICHUTH XUMHYECKOE MOBEICHUE aJUICHOB, HEOOXOIHUMO
PaccMOTpEeTh TPEThe T'MOPUIHOE COCTOSIHHUE IIEHTPaJIbHOIO aTroMa yr-
aeponaa (sp-rudpuanzanuio). O0pasyromnmecs JIBe Sp-THOPHIHBIE Op-
OWTAIM CUMMETPUYHBI OTHOCUTENbHO oci OX M HampaBjeHbI B IPO-
TUBOIIOJIOKHBIE CTOPOHBI. [[pyrue p-opOuTaiu, pacroioKeHHbIE MO/
IPSMBIM yTJIOM JPYT K APYTYy, HE YYaCTBYIOT B 3TOM THOpHIW3AIINH,
00pa3yloT ¢ p-OpOUTAISIMU JAPYTUX aTOMOB JIBE T-CBsI3H. I1mockocTu,
B KOTOPBIX PACIIOJI0KEHBI JBE Mapbl BOJIOPOIHBIX aTOMOB, TaK)Ke B3a-
UMHO MEPIEHINKYIISIPHBL. 1,2-A1MEHBI CPaBHUTEIBHO TPYAHOAOCTYITHBI
¥ MEHEE U3yYCHBI, YeM JPYTHUE TUCHBI.

Xumuyeckue ceoucmea aiieHos
1. AumMepuzanus ¢ 00pa30BaHUEM YETHIPEXUJICHHBIX [TUKIIOB:

HC, H,
20 H,Cy_,CH %
H.C CH, + Ml 2tH; — |
2 2 C ,C—CH,
H,C
2. B3anMmoielicTBrE ¢ BOJOM:
C OH 0
H,cZ SCH, + HO —» l — I
2 2 2C~ PLON
H,C CH, H,C CH,
€HOJI
(HEYyCTONYMB IO MPaBUITY
DIIbTEKOBA)

1,3-nueHbl — HanboJiee BaKHbIE, KaK B TEOPETUYECKOM, TaK U B
MPAKTUYECKOM OTHOIIIEHUH.
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Duzuyeckue 1 XUmMuyeckue ceoUCmMaed CONPIANCEHHbIX OUCHO8

JuBuaui — ra3 ¢ Ty, 4,5°C, B Boje HEPACTBOPUM, JIETKO B3pbI-
BAETCA C BO3AYXOM. M301IIpeH U Ipyrue npoCTEeUIne TUEHBI — KUIKO-
ctd. OOBIUYHBIC 3aKOHOMEPHOCTHU, CBOMCTBEHHBIC TOMOJIOTHYECKUM
psiaaM yTJIeBOJIOPOJIOB, JEUCTBYIOT U B 3TOM PSTY.

ConpsiykeHHbIE TUEHBI UMEIOT 3aMETHOE YBEIIMYEHUE MOJICKYJISP-
HOM pedpakiiui OTHOCUTEIBHO aIJUTUBHO BBIYMCIICHHBIX 3HAYCHUM
(s muBuHMa +1,42). Pa3zHoCTh, Ha3zbpiBaeMas 3K3ajbTalldel MoJie-
KYJSApHOU pedpakiiny, SBIASETCS BaXHBIM KPUTEPHEM ISl UICHTUDH-
Kalluy COMPSDKEHUS. Y MOJIEKYJ C COMNMPSDKEHHBIMU CBSI3SIMU HaAOJIIO-
JAIOTCS OOJIBIIIME Pa3InuUs MEXKY TEeIIoTaMH 0Opa30oBaHUs, BBIUKC-
JICHHBIMHM W3 DHEPIUU CBS3EU, U SKCIIEPUMEHTAIBHO ONPEICICHHBIMU
3Ha4YeHUsAMH, KoTopbie Ha 14,6 xJ[x/Monb (3,5 KKan/Moib) OOJIbIIE,
T.€. TaKHUEe MOJIEKYJIbl CTAOMIIM3UPOBAHBI 3a CUET colpshbkeHus. Benen-
CTBUE COMNPSDKEHUS IMPOUCXOAUT U3MEHEHHUE MEKATOMHBIX PacCTOSI-
HUM, & UMEHHO JIBOMHBIE CBSI3M HECKOJIBKO JJIMHHEE, a MPOCThIE — He-
CKOJIBKO KOpO4e, YeM B MOJIEKYyJIaX 0€3 COMPsKEHUS.

CH3-CH3 (0,154 HM)
CH,= CH - CH=CH, (0,136 1m) (0,146 Hm)
CH,=CH, (0,132 1m)

DTH 0COOEHHOCTH CTPOCHHMS COMPSIHKEHHBIX TUEHOBBIX YTJIEBOIO-
POJIOB BBIPAXKAIOTCS B CLIOCOOHOCTH MPUCOCANHSATH PA3JIMYHbIC BEllle-
CTBAa HE TOJILKO MO OJHOW JIBOMHOW CBSI3W, HO U K KpAaWHUM aTOMam
yrjepoja CONPSHKEHHOM CHUCTEMbI — 1,4-MPUCOEUHEHUE C TEpeMe-
IIIeHUEM IBOMHOU CBSI3U:

CH,=CH-CH=CH, + HBr — CH;-CHBr-CH=CH, + CH;-CH=CH-CH,Br
3-6pom-1-0OyTen 1-6pom-2-0yTeH

XUMUYECKUE CBOMCTBA CONMPSLKEHHBIX CUCTEM IMOKA3bIBAKOT, UTO
CoJIepKalllMecs B HUX JBOMHBIC CBSI3UM OTJIMYAIOTCS OT W30JUPOBAH-
HBIX JIBOMHBIX CBSI3€il. DTO 00YCIOBIEHO OCOOBIM XapaKTEPOM B3anM-
HOI'O BJIMSHUSA HEHACBIIMICHHBIX aTOMOB COMNPSI)KEHHBIX cucTeM. Ero
MOXHO OOBSICHUTh B3aUMOJICHICTBUEM OOOOIIECTBICHHBIX p-3JIEKT-
POHOB JIBYX WJIM HECKOJBKHUX COMPSHXKEHHBIX JBOWHBIX CBA3CH. Takou
3¢ PeKT B3aUMHOTO BIIMSHHS aTOMOB Ha3bIBACTCS COIPSIKCHUEM CBSI-
3el mm aghghexmom conpsidicenusi. B HepearupyroIein MojaeKyie 3TOT
3h(}exT HOCUT Ha3zBaHHE CTaTUYECKOro 3¢ (eKTa CONPsSHKEHUS WM
mezomeprozo dbpdexta (M-3pdheKT). T-3IEKTPOHBI B TAKUX CHUCTEMAX
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00pa3yloT Kak Obl €IMHOE JIEKTPOHHOE 00JIaK0, KOTOPOE MOKET JIeT-
KO CMEIIAThCS 0T BO3ACHCTBUEM BHEITHUX (haKTOPOB.

[IpuHATO cUMTATh, YTO AJIEKTPOHOIOHOPHBIEC TPYIIIHI MIPOSBISIOT
+M->dpdexr:

F-, Cl-, Br-, -OCHj;, -OH, -NH,, CH;-...
DNEeKTPOHOAKIIENTOPHBIE TPYIIIBI TPOSIBISAIOT —M-3PdeKT:
-NO, , -C=NR, -C=0, -COOH, -COOR, C=N

Korpa BemiecTBa, cojepikaliyue CONPSKEHHBIE IBOMHBIC CBSI3H,
BCTYIAIOT B PEAKIIMU, TO HAPSAIY CO CTAaTHUYECKUM PHEKTOM Ccompsi-
KEHUSI TIPOSABISICTCS TaKXke JAUHAMHYECKUN S(PheKT conpsiKeHus
(3JIEKTpOMEPHBIN WK TayTOMEpHbIN -3 dekT). IToT 3pdekT urpaer
OObIYHO OoJbIIyt0 poiib. OH BBIpaXKaeTcs B TepepaclpeiesiCHUH
AJIEKTPOHHOM TIJIOTHOCTH B CUCTEME C CONPSKEHHBIMU CBA3SIMHU B MO-
MEHT XUMUYECKOUN peakIuu Mo/ BIUSHUEM aTaKyIOIIEro areHra:

H" + CH,=CH-CH=CH, + Br — H" + "CH,-CH=CH-CH," + Br’
— CH;-CH=CH-CH,Br

CooTHouieHne  oOpasywouuxcs npoaykroB 1,4- u  1,2-
MPUCOEIMHEHUS 3aBUCUT OT YCJIOBUW PEAKIHH, a TAKXKE OT YCTONYH-
BOCTH MOJIYYEHHBIX coeuHeHUM. [Ipu HarpeBaHUM NUEHBI CIIOCOOHBI
MPUCOETUHITHCS APYT K IPYTy TaKUM 00pa3oMm, YTO OJHA U3 MOJICKYJ
pearupyet B 1,2-mosio’keHusix, a npyras B 1,4-mojgoxxeHusix ¢ oopaso-
BaHUEM LMKINYECKUX JUMEPOB (peakius Jlninbca — Anbaepa):

CH, H,C 8
HC? 2 2 ScH H,C” ScH
| + | —_— | |
Hesen, H,c?" HZC‘C’lc-lz‘cl_;l”m"2
H

2
3-BUHWII- | -IIUKIIOTEKCEH

Cnenyromas peakuusi oTkpbita C.B. JlebeneBoiM U ABIsSETCS Ya-
CTHBIM CJIy4aeM peaKkIuy JUEHOBOIO CUHTE3a.
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/CH2 Hc_c:ll Cz H é[
iy —
HCy A HC. _C~n’

(¢ H, o
MaJICMHOBBIN aHTUIAPUI
aHTUIPUI terparuapodTaneBoi

KHCJIOTHI

DTa peakuus MAPOKO UCHOJIb3YETCs JJIsi KAUECTBEHHOTO U KOJIU-
YECTBEHHOI'O OIPEICIICHUSI JUECHOBBIX YIJIEBOJOPOJOB, a TAKXKE JJIA
CHUHTE3a PA3JIMYHbIX COEUHEHUN C MECTUWICHHBIMU [TUKIIAMHU.

[IpakTryecky BaxHOW OCOOCHHOCTHIO JTUEHOB C COMPSKEHHBIMU
CBA3SIMU SIBJISIETCSI CHOCOOHOCTh MX IMOJUMEPU30BAThCSA B KayUyKOIIO-
NO0OHBIE TTPOAYKTHI. [[pOMBIIITIEHHBIM UHTEPEC MPEIACTABISIET IIETHAs
MOJIMMEPHU3ALHS JUECHOB TOJI BIUSHUEM KATaIU3aTOPOB WJIM UHHUIMA-
TopoB. [lo MexaHu3My moJMMepU3aluy pa3inyaloT UOHHbIE (KaTau-
3aTOPBI — IIEIOYHBIE METAJUIbl, METAINIOOPTAHUYECKUE COCIMHEHUS)
WU paJVKaIbHbIE (MHUIMATOPHI — OPTaHUYECKUE WM HEOpraHuye-
CKHE NIEPEKUCHU U TUJIPONIEPEKUCH ) PEAKIUU.

Kayuyk u ezo ceoiicmea

Harypanbnsiii kayuyk (HK) moOwsiBaeTcsi 3 MJIEUHOTO COKa He-
KOTOPBIX pacTeHui (TeBes, I'Bal0JIa, KOKCalbl3, Tay-Cajbl3 U Ap.).
[IpoMbIlITIEHHOE 3HAYEHHE UMEIOT TOJBKO IUIaHTaluuu reseu. [lo xu-
muuyeckoMmy crpoeHnto HK mpencraBnsier coboil cTepeoperyspHbIi
YucC-TIOJIUMEP U3O0IPEHA, MOJEKYJa KOTOPOrO HMEET CIUPaIbHOE
cTpoeHue ¢ nepuoaoM uaeHtTuuHoctu 0,913 HM U coaepkuT Oosee
1000 u3onpenoBrix octatkoB. Ctpoenue monekyiasl HK obecnieunBa-
€T €ro BBICOKYIO 3JIACTUYHOCTb — Ham0oJiee Ba)XHOE TEXHHYECKOE
cBoiicTBO. Kayuyk o0magaeT crmocoOHOCThIO 0OpaTHUMO PACTITHUBATHCS
10 900% nepBoHavanbHOW AIMHBI. Kaydyk jerde BoJbl, HE IPOMYyC-
KaeT BOAYy M ra3pl. HaOyxaeT B TaKMX OPraHUYECKUX PACTBOPUTEISX,
KaK O€H30J1, KepoCcUH. B MieuyHOM coke (JlaTekce) KayuyyK HaxOAUTCS
B BUJIE 30J181, AJIS KOATrYJISLIMK KOTOPOTO 100aBISIOT JIEKTPOJUTHI. 110
xummnyeckon crpykrype HK — Henpepenvnblii yrieBomopoa. Ero
CTpOCHHME OBbUIO JOKa3aHO IyTEM O30HUPOBAHHUS C TOCIEIYIOIIUM
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ruapoiu3oM (Boepsbie B 1904 r. amepukaniiem ['appucom). Ilpu atom
OBLI MOJIYY€H JICBYJUHOBBIN anbaeru (10 95%):

H
H3C\c—|c;|: H3C\c— H o, ,Cz g
TN TN — n 0O=c \C’ “CH,
—C C¢c—Cc Cc— \ H
H, H,H, H, ] 2

JInst mpeBpallleHrs Kaydyyka B PE3UHY €ro IMOJIBEPraloT BYJIKAHU-
3allMM — HAarpEBaHUIO C Cepor. B pesynbrare ByJIKaHW3AIUU YBEJIU-
YUBAETCS 3JIACTUYHOCTh, MPOYHOCTh, OTHOCHUTEIBHOE YJJIMHEHHUE.
Yem Gosbiie AUCYIbGUIHBIX MOCTUKOB, TEM MPOIYKT kecTye. Kay-
qyK ¢ OonplIuM coaepkanuemM cepbl (>30%) Ha3zbIBaeTCA 200HUMOM
(ucnonb3yeTcsi B KayecTBE HU30JATOpa). Pa3HOBUAHOCTHIO KayuyyKa
SBJISIETCSI MEHEE dJIacTUYHAs ryTTanepya (uiu 6anara) — COK HEKOTO-
PBIX Kay4YyKOHOCHBIX pacTeHUiW, mpowu3pactraromux B WUHaum u Ha
ManarickoMm moJsiyoctpose. B oTiimuue oT Kaydyka MOJIEKyJja I'yTTa-
Iepuu KOopoye u umeer mparc-1,4-CTpoeHUE C NEPUOJIOM UIACHTUY-
HoctH 0,504 HM.

Brlgaronieecss TEXHUYECKOE 3HAYEHUE HATYpaJbHOTO KaydykKa,
OTCYTCTBHE B psifiec cTpaH, B ToM uucie B Coerckom Coro3e, 3KOHO-
MUYECKH peHTabenbHbIX McTouyHuKoB HK, crpeminenue pacnonararhb
MaTrepuajgaMu, MPEBOCXOASIINME IO PSIAY CBOMCTB (Macio-, MOpO30-
CTOMKOCTh, MPOYHOCTh K UcTUpaHuto u nap.) HK, ctumynupoBanu wuc-
CJIEIOBaHUSl TIO0 TMOJy4YeHHI0 cuHTeTndeckux kayuykoB (CK). B
1931 r. B CCCP nmo merony C.B. JlebeneBa Ha MoJIy3aBOJICKOM yCTa-
HOBKe Obu10 monydeHo 260 kr CK u3 nusununa (CKbB), a B 1932 r.
BIIEPBbIE B MUPE OCYLIECTBIICH €ro MPOMBINIIEHHbIH cuHTe3 (Spo-
cnaBckuil 3aBojg CK-1). B I'epmanum xayuyk ObUI CUHTE3UPOBAH B
1936 — 37 rr., B CIIIA — B 1942 rony.

Monomepamu mjisi CK ciykat comnpsibKEHHBIE JTHUEHbBI: JUBUHMWIL,
W30IPEH, XJIOpomnpeH. [l yydlieHnus TEXHUYECKUX CBOMCTB KayudyKa
JTUEHBI YaCTO COMOJIMMEPU3YIOT C MOHOMEPAMH, COJICPKAIIUMH aKTHB-
HbI BUHWIBHBIA OCTaTOK: aKpUJIOHUTPWI, CTUPOJ. Pa3paboTansl me-
TOABI CTEPEOPETYISIPHON MoauMepur3anuu B 1,4-1monoxenus: ¢ oopaszo-
BaHUEM YuC-KOH(MUTYpAIIMA KaKJIOTO OCTaTKa B MPUCYTCTBUU METAaJl-
noopranndeckux coenudenuit (K. Hurnep, x. Harr, A.A. KopoTkog,
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b.A. Jlonromiock). bosplioe pacmpocTpaHEHHE TMOJYYUIU COMOJIH-
MEpHBIE 3MYJbCUOHHBIC KAaydyyKd Ha OCHOBE JIMBUHWJIA U CTUPOJIA
(CKC) mmu o-metuiictupodia (CKMC). bytaaueH-HUTpUIBHBIN KaydyK
(CKH) — comnonuMep AMBUHUIA U aKPUIOHUTpHUIIA — 00JIaJaeT BA3KO-
CThIO HATYpaJbHOI'O, OJIHAKO, MPEBBIIIAET €r0 MO0 YCTOMYUBOCTU K HC-
TUPaHUIO, Macjo-, OEH30CTOMKOCTU. ByTHIIKaydyK — COMOJIUMEDP H30-
OytuneHa u wuzomnpeHa (1-3%), BBoagMMOro njsi MpUAaHUsl KaydyyKy
CIIOCOOHOCTHU K BYJIKAHW3AIUU, TOJYyYaeTCd HU3KOTEMIEPATypHOH JIH-
HelHOoM momuMepusanueit B npucyrcreun BF; (mpu 100°C). On o6ia-
JTA€T BBICOKOM XMUMHUYECKOW CTOMKOCTBIO U Ta30HEIPOHULIAEMOCTBIO.

KoHnmporsnbHbie 3adaHusi

1. HazoBute no Homenkiarype MIOITAK crnenyromue yrieBoo-
POJIBI:

CH
— CH C
HeT o
a) HC (lz H_CH /fi\ -
NN 0) H.,C I(El CH,
H, | 2
CH,
cH, - qil o, cH, - qil
H
C~. _C c_ C | CH ~_C C
B) HC” ¢ H CH, r) He HNCT ¢” 7t m HdT ¢ H
H 2
CH CH

3 3

2. Hanummure GopmyJsibl reOMEeTpUUECKUX U30MEPOB: a) OyTeHa-2;
0) nmeHTeHa-2; B) 2,5-IuMeTWIreKcena-3; r) 3-metuwinenHreHa-2. Kako-
BBl YCJIOBHSI CYIIECTBOBAHUSI reoMeTpruieckux nzomepon? Kakue Bu-
JIbl ©30MEPUU ATKEHOB BaM €I1€ U3BECTHBI?

3. Hanumwure peakuuu nojsydyeHus OyTeHa-2 BCEMU M3BECTHBIMU
BaM crioco0aMu. YKaXUTE YCIOBUSI XUMUYECKUX PEaKIIUA.

4. Kakoli ankeH oOpa3zyercsl MpeloYTUTENBHO B KaXKJAOM CIydae
npu obpaboTtke pactBopom KOH B 3TaHONE cleayronux rajloreHu-
JIOB:
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H2 Br H2

c_| _cH C_H_CH
a) H,C~ ¢ B ) HCT Y op e’ ¢”

2 |
CH, Br

KakoB mopsmok M3MEHEHUsI PEaKIMOHHOW CIIOCOOHOCTH ATHX
Tpex rajo-reHankmioB? Kak ¢popmynupyercs npaBuio 3aiiiieBa’?

5. IonyuuTe IHOOBIM CIIOCOOOM 2-METWIINEHTEH-1 M HanmummTe
st Hero peakuuu ¢ Br, 1 HO-CI. PaccMoTpuTe MexaHu3M peakiuit
MeKTpoPmiIbHOrO mnpucoenuHeHus (A€ ) Ha TpUMEpe Peakiuu ¢
OpoMoOM.

6. Kakoil ajkeH u3 Kaka0# mapel 00jiee akTUBEH B PEAKIUU MPHU-
COCAMHEHHUS OPOMHCTOrO BOJOPOJA: a) OSTWICH WIM IPOMHUJICH;
0) nponuiieH unu OyTeH-1; B) OyTeH-1 win m300yTUIIEH; T) IEHTEH-2
WU 2-MeTUI0yTeH-2 ?

7. IlpoBeaute okucieHue OyTeHa-1 u nmeHTeHa-2: a) KUCIOPOIOM
BO3ayXxa 0e3 KaTajiu3atropa, 0) KHCJIOPOJIOM BO3/lyXa B NMPUCYTCTBUHU
cepeOpSHOro KaTaau3aTopa; B) XpOMOBOW CMECHIO.

8. 3amoJIHUTE CXEMY CIEAYIONIUX MPEBPAIICHUM:

Br
H2 | 7n HBr Na

a) H,C C

CH
3
Elz é KOH H,0 AL, HOCI
6)Br/ \C/H\CH3 ——— A — B ——» C —— D
H, Crupr. H,SO,
p-p

9. Hammmmure cxemy moauMepu3aldd U30mpeHa. YeM OTian4daroT-
Cs HATypaJIbHBIM Kay4dyK U ryTTamnepya?

10. B yem cocTouT CymntHOCTh 3 (HeKTa CONpsKEHUSI B COCIMHE-
HUSIX C COMPSHKEHHBIMU JIBOMHBIMU CBSI3SIMU ( HA puMepe OyTajueHa-
1,3) [lokaxuTe Ha cXeMe.

3.4.3. Apomamuueckue y2neeo000poonl

MHorue coeIuHEHHs MOYXHO aJIEKBATHO OIKMCATh OJHOW CTPYK-
TypHOHU (hopmysioil JIbtonca, oHAKO AJIsl LEJOro psiia APYTrUx COEIH-
HEHUW 3TOr0 HEAOCTATOYHO. JTO COCAWHEHMS, B KOTOPBIX OJIHA WJIU
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0oJiee CBSI3BIBAIOIIMX OpOMTATICH MpUHAICKAT HE TOJIBKO Iape aTo-
MOB, HO OXBaTBIBAIOT TPU WJIM JaKe OOJiblliee YUCIO siep. Takoro po-
Jla CBSI3b HA3bIBAIOT ACIOKAIN30BaHHOU. OTHUM W3 NMPUMEPOB COECIH-
HEHUS C ICJIOKAJTM30BAaHHBIMU CBSI35IMU SIBJIIETCS] MOJIEKYyJ1a O€H301a.
1 coeqMHEHN M C 1EOKAITU30BAHHBIMU CBA3SIMHU HUCIIOJIb3YHOTCS
JIBa TJABHBIX OOIIMX METOJa MPHUOIMKEHHOTO PEIICHUS YpaBHEHUS
[Ipenunrepa. B MeTo/ie BaJ€HTHBIX CXEM MOJIEKYJTy H300pa)karoT He-
CKOJIbBKUMHM BO3MOXHBIMH CTpyKTypamu Jlbtonuca (KaHOHMYECKUMU
dbopmamMu) U CUMTAIOT, YTO OHA MPEACTABISAET COOOM cpeHee MEXKITY
BKJIQJIAMU 3TUX CTPYKTYP, KAKJIOW U3 KOTOPHIX OTBEYAET CBOSI BOJIHO-

Bast PyHKIIHS \f:

Y =C,0, + Co@p + ...

Takoe mpeacTaBieHUE PEATbHOM CTPYKTYPbI HA3bIBAETCS PE30-
HaHCOM. Monekyny O0eH301a MOKHO MPEACTABUTh 5 KAHOHUYECKHUMU
dbopmamu:

QOO S

2 ctpyktypsl Kekyne 3 cTpykTypsl [proapa
(mo 39 %) (mo 7.3 %).

[Topsimok cBsi3m Mo 3ToMy Metony paBeH 1.463. OueBuaHO, YTO
HEPTUsl PEATbHOW MOJIEKYJIbl MEHbIIE, YEM OHHEPTHs JII0O0OW u3
CTpYKTYp JIbtouca, T.K. B IPOTUBHOM CJIydae MOJIEKYJa JOJIKHA Oblia
Obl UMETh OJIHY U3 ATUX CTPYKTYyp. PazHocTh 3HEp-
TU{A pEabHOW MOJEKYJbl U CAMOM HU3KOJHEPIeTH-
YECKOW CTPYKTYphI JIbtorca Ha3bIBalOT SHEPTUEU pe-
30HaHCA.

[To mepe ycnokHEHUsI CTPYKTYpbI (IpH MEPEX0-
1e oT OeH3o01a K HaTanuHy, MUPUIUHY U JIp.) KOJIH1-
YECTBEHHBIE PACUEThl BAJICHTHBIX CXEM CTAHOBSTCS
Bce OoJiee 3aTpyaHuTenbHbIMU. [loaTOMY A1 pere-
HUSI BOJTHOBBIX YPABHEHUH Yalle MPUMEHSIOT APYTron
% METOJl — METOJ MOJICKYJSIpHbIX opoOuTaneit. Ilepe-

KpbIBAaHHE IIECTU p-OpOUTANIe JAeT IIEeCTh HOBBIX
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opbutaneit (npubnmwkenue Xwokkens — MOX), Tpu U3 KOTOPHIX CBs-
3piBaroiue. OgHa U3 HUX UMEET 00Jiee HU3KYIO SHEPTHIO, a ABE JPY-
TU€ — BBIPOXKJICHHBIE.

[Topsanok cBsizu C-C o meroay MO cocrasiset 1,667.

XOTs METOAbl BUICHTHBIX cxeM U MO [arT HECKOJIBKO pas3iiv-
YaIoIIMECA Pe3yJIbTaThl, U TOT U APYTOM METO]I YKa3bIBAET HA HATMYHE
JeNoKaIn3al B MoJiekyse Oenzosa. O0a mMeroAa Mpe/icKa3bIBAIOT,
yTo Bce mecTh C-C cBsA3€H TOMKHBI UMETh PABHYIO JUIMHY, U 3TO CO-
OTBETCTBYET ACHCTBUTEIBbHOCTH. Kakaplii MeTOd yIOOCH HJisi OIpe-
JICJICHHBIX LIEJIEH, U B KaXJIOM KOHKPETHOM CJIy4ae UCIIOJIb3yETCS TOT
WU JIPYTOU METO]I.

Apomamuunocms. Eme B XIX crtonmeruu ObUIO MPHU3HAHO, YTO
apOMaTUYECKUE COCIMHECHUS CHJIBHO OTJIMYAIOTCS OT HEHACBIIIEHHBIX
anupaTUIECKUX COCTUHEHUW, HO B TEYEHUE MHOTHX JIET XMMUKaM HE
yAABAJIOCh MPUUTH K B3aMMHO MPUEMIIEMOMY YAOBJIETBOPUTEIBHOMY
ONPEJCICHUIO apOMAaTUYECKOTO XapakTtepa. APOMATUUECKHUE COEIH-
HEHHS XapaKTEPU3YIOTCSI 0COO0WM YCTOMYMBOCTBIO U JIErY€ BCTYMAIOT
B PEAKLMU 3aMElICHUs. TPyIHOCTh COCTOSIIA B TOM, UTO TAKOE OIpe-
JieJieHue ObLIO HE CJIUIIKOM SICHBIM W HE MOJXOAWIO JJIsS MOTpaHuy-
HbIX ciay4daeB. B 1925 r. Apmut u POOMHCOH yCTaHOBUIIM, UTO apoMa-
TUYECKHUE CBOMCTBA OEH30JBHOIO fAJIpa CBA3AHbI C HAIMYUEM 3aMKHY-
TOrO KOJIbIIA BJIEKTPOHOB, apOMATHYECKOTO CEKCTE€Ta, HO B TO XK€
BpEMsl HEJb3sl ONPEACNINTh, 00JIaJal0T JIU JPYTUE IUKIIbI, OTIUYHbIC
oT O€H30J1a, TAKUM 3JIEKTPOHHBIM KOJIbIIOM. C pa3BUTHEM MarHUTHBIX
METOJIOB HCCIICJIOBAaHUM, TJaBHBIM 0O0pa3oM SJIEPHOTO MarHUTHOIO
pPE30HAHCAa, MOABUIIACH BO3MOKHOCTh SKCIIEPUMEHTAIIBHO ONPEACHATh
HaJM4M€ WA OTCYTCTBHE B MOJIEKYJIE 3aMKHYTOrO 3JIEKTPOHHOTO
KOJIblIa. APOMaTUYHOCTh — 3TO CIIOCOOHOCTh COEIMHEHUH YJIEepHKu-
BaTh MHAYLHMPOBAHHBIA KOJbIEBON TOK. CoenuHeHus, 00Jiaiaroniye
TaKoW CIOCOOHOCTBIO, HA3BIBAIOT AUATPONHBIMU. CEro/Hs 3TO ormpe-
JIEJICHUE SIBJISIETCS] OOIICTIPUHSITHIM, XOTS OHO HE JIMIIIEHO HEAOCTaT-
KOB. CyIIECTBYET HECKOJBKO METOJOB, IMO3BOJSIOIINX YCTAaHOBUTH,
CIIOCOOHO JIM COEMHEHUE YJIeP)KUBATh KOJBIIEBOM TOK, HO HanboJjiee
BAXHBIM M3 HUX OCHOBAaH Ha XMMHUYECKUX CABUrax B crnekrpe SAMP.
[Ipy HaNOXEHUU BHEIIHETO MArHUTHOTO MOJIA B apOMAaTHYECKHX MO-
JIEKYJIaX BO3HHUKAIOT KOJIBLIEBBIE TOKU p-3JIEKTPOHOB, KOTOPBIE UHIY-
IAPYIOT BTOPUYHOE TOJE. DTO HHAYIHUPOBAHHOE IOJE NMPUHUMAECT
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dbopMy OKPY>KHOCTH, U B 00JIACTH MPOTOHA OHO MapajuieIbHO BHEIII-
HEMY MOJII0, TaK YTO MOJIe, CYMMApHO JIeii-
CTBYIOIIIEE HAa apOMaTUYECKUWA MPOTOH,
OKa3bIBacTCs OOJIbIIEe, YeM OHO OBLIO OBI B
H H OTCYTCTBHE JUAMArHUTHOTO KOJBIIEBOTO
TOKA.
B pesynbTare CHrHaJBl OT apoMaTH-
YECKUX MPOTOHOB CABUTAIOTCA B ciiaboe
nosie (T.e. B CTOPOHY 0oJjiee BBICOKHX 3Ha-
YCHUI XUMHYECKOro casura O). XuMuue-
CKHE CJIBUTU OJIEPUHOBBIX MPOTOHOB Jie-
’KaT B 00JacTH OT 5 10 6 M.J., a IPOTOHOB
O€eH30JILHOr0 UKIa — oT 7 1o 8 m.n. HemoctatkoM MeTona ABisgeTCs
TO, YTO OH HEMPUMEHUM K COEJUHEHUSIM, B KOTOPBIX HE UMEETCS MPO-
TOHOB JAHHOM KaTeropuu. He MOryT moMoub 31€Ch CIIEKTPBI AMPC,
T.K. OHM HE TIOKA3bIBAIOT KOJIBIIEBBIC TOKH.

Kpome OeH3omna, apoMaTUYECKUMHU MOTYT ObITh MHOTHUE T€TepO-
IMKINYECKUE aHAJIOrH, HarpuMep nupuud. [lupan He sBisieTcsa apo-
MaTHUYECKUM COCIMHEHUEM, HO TTUPUIIUEBBIN KATUOH apOMATUUYECKUIA.
B cucremax ¢ KOHJCHCHPOBAHHBIMHU IIECTUWICHHBIMU ILHUKIAMHU Ka-
HOHUYECKHEe (OpMBbI HedIKBUBaNICHTHBI. s HadTanmuHa 1,2-cBS3b
JOJKHa UMETh 0oJiee BbIpaKEHHBIN JBOMHOW Xapakrtep, ueMm 2,3-
cBsa3b. PacueTsl o Mmetoay MO narot nopsiaku ceszed 1,724 u 1,603
COOTBETCTBEHHO (y OeHn3ona 1,667). C 3TuMu pe3ynbTaTaMu COTJIacy-
10TCs JiuHbI cBs3ei: 0,136 u 0,1415 HM COOTBETCTBEHHO, a TAKXKE TOT
(dakKT, 4TO 030H aTaKyeT MpeuMyIiecTBeHHO 1,2-cBs3b. [logo0Has He-
HKBUBAJICHTHOCTh CBA3EH HAOJIIOAAETCS MOYTH BO BCEX KOHJIEHCHPO-
BaHHBIX apoMaTUYECKuX cucremax. ¥ deHantpena — 9,10-cBs3b Jerko
aTaKyeTCsi MHOTUMM peareHTaMu. AHTpAIIEH JIETKO BCTYIIA€T BO MHO-
rue peakuuu 1mo nonoxkeHusM 9,10. deHalieH TPOSBISET KHUCIIbIC
CBOMCTBA U NPHU B3aUMOJICHCTBUU C METOKCHIAOM KaJIMsl JIa€T MOJIHO-
CThIO ApDOMATUYECKHAM aHUOH.

[19TH- 1 CEMUYJICHHBIE LIUKIBI TAKKE MOTYT MUMETh apoMaTHye-
CKHMI CEKCTeT — MUPPOJ (B OTJIUYUE OT MUPHUIMHA AJIEKTPOHHAS IMapa
a30Ta BXOJUT B apOMATHUYECKUM CEKCTET), THO(eH, dhypaH.

[{MKIONEeHTaINEH NPOSBISET HEOXKUIAHHBIE KUCIOTHBIE CBOMCT-
Ba (pK,=16), T.x. oOpa3yronuiicss kKapOaHUOH TUATPOIICH, T.€. apoMa-
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TUYEH, U C HUM YCIIEIIHO ObLIIN MPOBEJAEHBI PEaKIMi apOMaTHUYECKOTO
3amenienus. IHaeH u GpyopeH Takke 001agat0T CBOMCTBAMU KUCIIOT.
Jpyrou TAN MATUYIEHHBIX apPOMATUYECKUX COCIUHEHUM COCTAaB-
JSIFOT METAJUIOLIEHBI, HA3bIBAEMbBIE TAKXKE COHIABUYEBBIMU COCIHHE-
HUSMHU (Harpumep pepporieH).
DeppoleH — yCTOWYHMBOE COEIUHEHHUE, BBI-
nepxusaromiee Harpesanure 10 400°C. ITomyuens
T METAJUIOIEHBI, COJIEpKAIME IBA aTOMa METalljla U
TPU LUKJIONEHTAAUCHWIBHBIX KOJIbIA, W3BECTHBIC
<\ KaK TpexciouHble coHABUYNA. CUHTE3UPOBaHbI 4- 1
naxe S-cioviHbple coHABUYHA. C MeETauIOUCHAMH
MPOBEAEHBI MHOTUE PEAKLIUHN APOMATHYECKOTO 3a-
MEIIICHUS.
Tponunuii-KaTuOH BIIOJIHE YCTONYHUB.

e

e
N/
o N3Becten ananormussin 1,3,5,7-teTpamerun-
N IUKJIOOKTAaTETPACH-IUKATHOH. JTOT TMOYTH IUJIO-
CKHUI MOH 00J1aJlaeT AMaTPONMHBIMU CBOMCTBAMHU, OH
N A ycToiuus B pactBope npu -50°C, a mpu temmepa-
Typax Bbliie -30°C HeyCTONYUB.

Ilpasuno Xwkkens, OCHOBaHHOE Ha pacderax nmo meroxy MO:
NIEKTPOHHOE KOJIBIIO OYAET COCTABISATH APOMATHYECKYIO CHUCTEMY
TOJILKO B TOM CJIy4ae, €CJIM YUCIIO 3JIEKTPOHOB B KOJbIIE PaBHO 4n+2,
IJI€ N PABHO HYJIIO WIH LEIOMY MOJOKUTEILHOMY YHCTy. Takas 3aKo-
HOMEPHOCTb SABJIAETCS CiencTBUEM npaBuia ['yHma. B aHHyneHax on-
Ha T-OpOUTalb C HAWHM3IIEH HHEPTHUEH, OCTaJbHbIE CBS3bIBAIOIINE
opOuTa U MOMAPHO BRIPOXKACHHBIC. ECIIM 4nCIO 3JIEKTPOHOB B CHUCTE-
M€ paBHO 4, TO JBa DJICKTPOHA OyIyT HECIIApEHHbIC, U CUCTEMA OyIeT
CYIIIECTBOBATh B BUJIC OMpauKala.

JIJist Toro 4ToOBI OTHECTH CUCTEMY K apOMaTHYECKOU, HY>KHO CO-
OJII0JIeHHE CIIEAYIONUX (DAKTOPOB:

1) HaIMYKMe AMaMarHUTHOTO TOKa;
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2) pPaBEHCTBO WJIM MPUOIUZUTEIIBHOE PaBEHCTBO MEKAaTOMHBIX
PACCTOSIHUM;

3) KOMILJIAaHAPHOCTb;

4) xuMHu4YecKasi U TEPMOJMHAMUYECKAsT YCTOMYUBOCT;

5) cnocoOHOCTh BCTyNaTh B PEaKIUM apoOMaTHYECKOTO 3aMelle-
HUS;

6) BBINIOJTHEHUE MpaBUJIa XIOKKEIS.

Tpu Apyrux Tuma apoMaTUYECKUX COCAUHEHUI:

1. Me30noHHBIE COEAMHEHUS — BKIIFOYAKOT PA3JCICHUE 3aPSAI0B.

R1
O~ A \*-R2
)
O—N
2. Jlnannon kBaapatHoi kuciotsl (pK;=1.5, pK,=3.5).
(0 N OH (o) N O
—
v/ v/ -
0/ OH 0/ O

KBagpaTHas KuCnoTa IMCCOUUUPYET JIETUE, YEM YKCYCHAS KUCIIOTA.

3. 'omoapomaTuueckue coeauHeHud. [Ipu pacTBOpEeHUM LMKJIIO-
OKTaT€TpPacHa B KOHUECHTPUPOBAHHOW CEPHOU KUCIOTE K OJHON W3
JIBOMHBIX CBSI3€H MPHUCOCAMHSIETCS MPOTOH U 00pa3yeTcs roMOTPOIIU-
JIMEBBIM KaTHOH.

Cnektpel SIMP yka3piBalOT HA HaJIW4YM€ B HEM JUAMArHUTHOTO
KOJIBIIEBOTO TOKA.

[{uknookraTeTpacH HE ABISIETCS IJIOCKOM MOJIEKYJIOW U HE IIPO-
SIBJISIET ApOMATUYECKUX CBOMCTB, T.€. JIETKO BCTYIIAET B PEAKIIUU IIPHU-
COCJIMHEHU S, OKUCIICHUS.
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benzon u ezo comonozu

CylecTByeT TOJIBKO OJJHO apOMAaTHYECKOE CoequHEeHHE ¢ (opMy-
noit C¢Hg m Tompko omguu ero romoior ¢ popmymnoit C;Hg. Coenmre-
Hue ¢ popmynon CgHj( cymiecTByeT yxke B BUIE YETHIPEX U30MEPOB.
N3omepus cBsi3aHa C BEJIUYMHOM U TTOJIOKEHUEM PATUKAIIOB:

e CH,
o™ oo o
CH, CH, H.C

STUI0EH30II OpMO-KCHIIOI Mema-KCUJION napa-KCumiom
(1,2-numerui- (1,3-qumeTn- (1,4-mumeTn-
OeH30.) OeH300) OeH30)

Ha3zBanwus paaukaios:

CeHs- benmn;

-C¢H;- benuneH (opmo-, mema- Win napa-);
CH;C¢Hy- TOJWI (Opmo-, Mema- WA napa-);
-CH,C¢H; OCH3UIT;

=CHC4H; OCH3WINJICH.

CmpoeHue ben3ona

bbUT0 yCTaHOBIIEHO, YTO MOJIeKyJda OE€H30Ja COBEPIICHHO ILIO-
cKkasi U uMeeT (opMy NIPaBUIBLHOIO IMIECTHUYTOJIbHUKA. PaccrosHus
Mexy aromamu paBHbl 0,139 M. Yron mexay BaneHTHOCTSIMU 120°,
DTO HOpMaJbHBIA BaJICHTHBIM yroJl aTOMOB YTJiepoja B COCTOSIHUU
Sp°-THOPHAN3ALNH, T.¢. OCH30JIBHBIN LHKI — 9TO LUK 6e3 HampsiKe-
HUA. Mexay aroMaMu yriiepoja 3a c4eT TMOpUAHBIX opOuTaiIeit ocy-
HICCTBISIIOTCS G-CBsi3u. Kpome Toro, Kakaplii aTOM HMEET p-opOu-
Tallb, KOTOpasi pacHoJIOK€Ha MEPIEHAUKYJIAPHO TUIOCKOCTH KOJbIIA.
Kaxaplii M3 3THUX DIJIEKTPOHOB JOJKEH B3aMMOJCUCTBOBATH C p-
AJIEKTPOHAMHM CMEXXHBIX YIJIepOJHBIX aToMOB. OHU 00pa3yroT olIee
IEKTPOHHOE 00JIAKO — €AMHYIO0 CUCTEMY. DTH AJIEKTPOHBI HE CBSA3aHbI
C KaKuM-JTMOO OIpeeICHHBIM aTOMOM YrjepoJa WU MOTYT MepeMe-
IaThCS B IJIOCKOCTHU KoJblia. CocTosHue p-opouTaneil B O€H30JIbHOM
AJIpe SIBISIETCA COCTOSITHUEM OCOOOM yCTOMYMBOCTH, OOYCIIOBJIEHHOE
COIIPSIKEHUEM DJIEKTPOHOB. Mepoil yCTOMYMBOCTH SIBJISIETCS DHEPTUSA
conpsixeHusi. YToObl MPEBPATUTH MPEJICIbHBIN YTIIEBOAOPO B HENpE-
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nenapHbId TpeOyercs 3atpatuth 30 kkan/monb (125,4 xJ[x/monb). A
npeBpaiieHue 1,3-mukiorekcagueHa B O€H30J1 COMPOBOXKIAETCS BBbI-
nenaeHueM Teria (6 Kkaja/Moib, 25 k/[/Moib).

Temmora oOpa3oBaHus MOJEKYJbl OeH307a Ha 36 KKaJI/MOJb
(150 xIx/mMonb) Oobllie, YEM CIEAOBAIO OXKHIAATh. JTa DHEPIUs
MpeACTaBIsAeT COOOM pa3HOCTh MEXKIY PHEPTrUei MOJIEKYJIbl OeH301a U
SHEPTUEU TUIOTETUYECKOW MOJICKYJIbI, B KOTOPOU OTCYTCTBYET B3au-
MOJIEUCTBUE MEXKY p-OpOUTAIIIMU. DTO U €CTh SHEPTUS COMPSIKEHUS.
Hapymienue conpspkeHusi B KaKoM-JIMO0 MeCTe KOJIbIla cpa3y MPHUBO-
JTUT K MOTEpe YCTOMYMBOCTH, MOITOMY TPYAHO IMOIYUYHUTH MPOIYKTHI
MPUCOEIMHEHUS K OCH30/Ty KaKUX-IMOO BEIIECTB C Pa3pbIBOM TOIBKO
OJTHOM JBOMHOM CBSI3U.

[Ipu uccienoBaHuu CTPYKTYphl O€H30J1a, KpoMe popmysibl Keky-
je, ObUIM MpensioxKEeHbl CTPYKTypbl Jlbroapa, Tune, ApmcTponra-
baitepa, Knayca, JlagenOypra. OTu cTpyKTypHbI€ (HOPMYJIBI JOJITOE
BpEMs CUMTATIUCh HE peaibHbIMU. OJTHAKO COBPEMEHHBIC TaHHBIEC TO-
Ka3aJid BBIIAIOIIYIOCS MPO30PIUBOCTh M BEJIUKUW J1ap MPEIBUACHUS
co3iaTesieil HEKOTOPBIX U3 YKa3aHHBIX CTPYKTYyp. B 1963 r. Obl1 cuH-
Te3upoBaH J{proapoBCKHUIl O€H30J, 3aTe€M NPU3MATHYECKUN OEH301
JlanenOypra. CUHTE3 BaJICHTHBIX H30MEpPOB O€H30j1a OCYIIECTBJICH
IyTEM TEPECTPOMKHU DIIEKTPOHOB, MU3MEHEHHS MEXBAJIEPHBIX pac-
CTOSTHUM M BaJICHTHBIX YTJI0B 0€3 epeMeIeHUsI aTOMOB UJIM aTOMHBIX
rpym.

Dusuueckue ceoticmsa. beHzon u ero OMMKaWIIME TOMOJIOTH —
xKuakocTu. OONanaoT cruenu@uyeckuM pe3kuM 3amaxom. Temmepa-
Typa kunenus 6ensona (80°C) Belie TeMIEpaTyphl KAIICHHS TeKCaHa
(68,8°C). Kaxmas noBas rpymnma CH, moBbimiaer temmeparypy Ha
30°C. Ilpu cOmmKeHnH paauKaaoB TEMIEpaTypa KHIICHHS BO3PacTaeT:
OpmoO-U30MEPBbI KUIIAT MpU 00Jiee BBICOKOW TeMrepaType, 4eM napa-
nu3oMepbl. I3o0Mepsl ¢ pa3BETBICHHBIM pPaJIMKaJIOM KUIIST MpU Oosee
HU3KOM TeMIeparype, 4eM HUMEIOIIUEe HOPMAaJbHBIA 3aMECTUTEb.
[110THOCTH YIJIEBOAOPOIOB APOMATUUECKOTO PsAJIa BBIIIE NIOTHOCTEH
YIJIEBOAOPOJOB >KUPHOTO M AJULIHMKINYECKOTO PsAOB. ApoMaTuye-
CKHME YIJIEBOJOPOJbl MOYTH HEPACTBOPUMBI B Bojie. OHM SIBISIIOTCSA
JIOBUTHIMU BEIIECTBAMMU.

Xumuyeckue ceoticmea. Monekynsipuas dopmyna CqHg, conep-
JKallasi MaJjio BOJIOPO/ia, HABOJAUT HA MBIC/Ib, UTO OCH30J1 UMEET HEeHa-
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CBIIICHHBIA XapakTep. OnHako OeH30J BeleT ce0s CKopee KaK Hachl-
nieHHoe coeanHeHre. OH a0CONIOTHO YCTOMYMB K MICIIOYHOMY pac-
TBOPY MepMaHTaHaTa, KOTOPHIN SABJISETCS XapaKTePHBIM PEaKTUBOM Ha
JTBOMHYIO CBsI3b. BOAHBIN pacTBOp Opoma TakKe HE pearupyer ¢ O¢H-
3010M. OueHb XapakTepHa TEpPMHUYECKass YCTOMUMBOCTh apoMaTH4e-
CKUX CO€IMHEHUU. BeH305 MOXXHO HarpeBaThb HEMPOAOJIKHUTEIBHOE
Bpems 10 900°C 6e3 pasioKeHusl.

Peaxyuu anexmpogunvrozo 3amewenus

JIJist apoMaTHYeCKX COSIMHEHUM XapaKTEepHbI peaKkIuy 3aMellie-
HUSI, B TIEPBYIO OYEpEIb 3ICKTPO(PHUIBHOTO, BCIEACTBUE BBICOKOU
3JIEKTPOHHOM MIOTHOCTH apOMATUYECKOI0 KOJIbIIa, KOTOPOE MPUTSITU-
BaeT TOJIOKUTEIbHbBIE, a HE OTpHUIATEIbHbIE YacTUllbl. B peakiusax
ANEKTPOPUIBLHOIO 3aMEIICHUS aTaKYIOIIEH YacTUIlEH SBISETCS TO-
JOXKUTEIbHBIM MOH, MOJOXKUTEIbHAS YaCTh JIUIONS WIM WHIYLHUPO-
BaHHOIO JUIONS. YXoismias rpynmna (31ekTpodyr) oOs3aTesbHO
JOJIKHA OTHICIUIATHCA 0€3 CBOEH AeKTpoHHOM napsl. Hanbonee yacto
B PEAKIUAX 3ICKTPOPUIBHOIO 3aMEIICHUS yXOASIIeH TPynmnou ciy-
KUT TIPOTOH.

MexaHu3M peakuuu 3JIeKTPOPHIBHOTO 3aMeIIeHUs] IPUBEICH Ha
CXeMe:

O =0 €l L~
EY - E

T-KOMIIJICKC O-KOMIIJICKC

O-KOMIUJIEKC — KAaTHOH, JIMIICHHBIM apOMaTU4YECKOM CTPYKTYPbI, 3TO
HE TEPEXOJHOE COCTOSIHHE, a4 HACTOSAIIEE MPOMEKYTOYHOE COEIUHE-
HUE, 00pa3oBaHUE KOTOPOTO JOKAa3aHO.

1) Ilpu geiictBun Ha OEH30J XJiOpa WM OpomMa B MPUCYTCTBUU
KAaTaJau3aTopoOB — KUCHOT JIpronca MpoucxoauT 3aMeNIEeHUe aToMa BO-
JI0POJ1a HA TAJIOTEH.

AlCI, Cl

* ¢, —= +  HCl

2) Ilpu nmeucTBUM CMECH a30THOM U CEPHOM KHUCIOT MPOTEKAET
pEeaKusi HUTPOBAHUS:
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C¢Hs + HNO; —» CcHsNO, + H,O

3) Ilpu aericTBUM HAa OCH30J1 KOHIICHTPUPOBAHHOM CEPHOM KHUCIIO-
ThI UJET PEaKIUs CyJIb(HUPOBAHUS:

C¢Hs + H,SO, — CcHsSOsH + H,O

4) AnkunupoBanue O€H30Ja IPOBOASAT MPU HEBBICOKOW TeMmepa-
type B npucytctBuu AlCl; uwnu FeCl;y (peakuus Ppunens — Kpad-
Tca — ['ycTaBcoHa)

C6H6 + CH3C1 — C6H5CH3 + HCl

BMecTo TrajoreHOmpoM3BOJHBIX B KA4eCTBE aIKHIUPYIOIIUX
areHTOB MOXXHO HCITOJIb30BaTh OJIe(PUHBI ¥ CIIUPTHL. Torjga B KauecTBe
KaTajgu3aTopa MOXKHO HCIOJIb30BaTh KHUCIOTH: (POCPOPHYIO, CEPHYIO
WU TUTAaBUKOBYIO.

lIpasuna opuenmayuu 6 6eH3016HOM KObYE

B otnuune ot He3aMerieHHOro 0€H30J1a B MOJIEKYJIaX MPOU3BO/I-
HBIX O€H30J1a AJICKTPOHHAs IIOTHOCTh paclpejiesieHa B IUKJIC HepaB-
HOMEPHO, JIJIMHA CBSI3€H B MOJICKYJIE TAKKE€ CTAHOBUTCS OTIUYHOU OT
0,139 aM. To ecTh BBeJIEHHE 3aMECTHTENSI B OCH30JIbHOE KOJIBIIO Ha-
pYLIAET PABHOMEPHOE PaCHpEACICHUE SJICKTPOHHOW TIJIOTHOCTH, U
cucteMa nossipuzyercs. [losBigeTca yepeayromascs MoaspHOCTb YT-
JIEPOJHBIX aTOMOB MO BCEMY KOJIBILy. DTO — aJbTEPHUPYIOMMMN d(]-
dekT. [ToaToMy HOBBIE 3aMECTUTENIN BCTYHAIOT B OCH30JIbHOE KOJIBIIO
B OIPEACIICHHBIC MOJOKEHUS.

[IpaBuiia OpUEHTALIMU COCTOST B CICAYIOIIEM:

1. MecTo BCTyIJI€HHUSI HOBOTO 3aMECTUTEIISI ONMPEAEIETCA PHU-
POJIOHM YK€ UMEIOLIETOCS 3aMECTUTEIISI U MMPUPOJON AEUCTBYIOIIETO
arcHra.

2. OpreHTaHTBI AEHATCS HA JIBE TPYIIHL:

1 pona (3MEKTPOHOJOHOPHBIE):
-OH, -NH,, -NHR, -NR,, -CH3;, -CH,R, -CHR,, -CR;, -F, -Cl, -Br u ap.;
2 poja (PIEKTPOHOAKIENITOPHBIE):
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-SO;H, -NO,, -C=0, -C=N, -COOH wu ap.

3. OpuentanTtsl 1 poma o0neryaroT peakiuu BCTYILUICHUS! HOBOTO
3aMECTUTEISI U HAIPABISAIOT €r0 B Opmo- U napa-noJjIoxKEHUs, OpPUECH-
TaHTbl 2 poJia 3aTPYAHSIOT (3aMEUISIIOT) PEeaKUUd W HaIpPaBIISIOT
BCTYMAIOIIYIO TPYIITY B Mema-1oja0KeHre M0 OTHOIIEHHIO K ceOe.

4. Ilpyn HanMuUM BYX 3aMECTUTENIEHM PA3HOTO POAA BCTYILICHUE
CJIIEAYIOLIErO 3aMECTUTEIIS B KOJIBIIO ONPEAEISIET 3aMeCTUTEND | poja,
T.K. OH 00Jiee aKTUBUPYET OCH30JIbHOE KOJIBIIO.

5. Eciin 06a opueHTaHTa OJHOTO pojAa, TO MECTO BCTYIUICHHS OIl-
penensier 0osiee CUIbHBIM OpUEHTAHT. ECiu ke OHU HE CIIUIIKOM OT-
JUYAIOTCS TIO CUJIE, TO TOJIy4arOTCA BCE U30MEpPHI, TpeOyeMble OJHUM
U IpyruM 3amecTtuteneM. OpueHTanus MOXET ObITh COTJIACOBAHHOM U
HECOIJIACOBAHHOM.

Hykneogunvnoe 3amewenue 6 apomamuyeckom sope

B oTnuune oT 37eKTpoPHIBHOTO apOMaTUYECKOrO 3aMEIlCHHUS,
KOTOPOE OTPAaHUYMBACTCS IJIaBHBIM 00pa3oM 3aMElIeHHEM BOJIOPOja,
HYKJICOPUILHOE apOMaTUYECKOE 3aMEIlCHUE BKIIIOYAeT B ceOs pas-
JUYHBbIE HYKJIeOPyru (YXOASIINE YaCTHUIIBI), B TOM YHCJIE U BOJOPO/I.
DTta 00JlacTh OPraHMYECKOM XMMHUU B TOCJEIHUE JECATUIICTUS OCO-
OCHHO MHTEHCUBHO Pa3BUBACTCS, B HEW OBUIO OTKPHITO HECKOIBKO
HOBBIX MEXaHU3MOB.

HeszamenieHHbiii O€H30J1 MPaKTUYECKU HE PearupyeT ¢ HYKJIEO-
(GUWIBHBIMM areHTaMM. 3aMeCTUTENM 1 poda yBEIWYHBAIOT DJIEKTPOH-
HYIO TJIOTHOCTH O€H30JIbHOTO KOJIBIIA, T.€. 3aTPYIHAIOT HYKICO(PHUIIb-
HOEe 3aMmeleHue. HampoTuB, 3JI€KTPOHOAKIIENTOPHBIE 3aMECTUTEIIH
o0JieryaroT ero. boabIIMHCTBO peakiuii HyKI€0(QUIbHOTO 3aMEeIICHUS
UAYT 10 Sy2 OMMOJIEKYJSIpHOMY MexaHu3my. Hamuuue Takod cuiib-
HOM 3JICKTPOHOAKIENITOPHON TPYIIbI, KAK HUTPOTPYIIA, BbI3BIBACT
CTAOWIM3alUI0 MPOMEKYTOUHOTO G-KOMILUIEKCa, YTO 00JIer4yaeT HyK-

neoUIbHOE 3aMeIlCHHE.
X Y Y
—_— + X
NO,” NO,

X
G-KOMILIEKC
B sTol peakunu 3aMecTUTENb X JIOJDKEH OTPBIBATHCS BMECTE C
Mapou 3JIEKTPOHOB B BHUJE aHWOHA, JJI1 BOAOPOJAA — B BUAEC THIPHU/I-
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HMOHA, KOTOPHI B CBOOOJIHOM COCTOSIHUM HE CYIIECTBYET U IS €ro
CBSI3BIBAHUS HEOOXOJMM OKHCIUTEIb. OKHCINTEIbHO-BOCCTAaHOBH-
TeJIbHBIC MPOIIECChI, KOTOPHIE OyAYT MPOTEeKaTh MPU HYKJICOPHUILHOM
3aMEIIEHUH BOJIOPOJA, YCJIOXKHSIIOT TEUYEHHUE PEaKIUH, YXYyAIIaloT
BBIXOJ] M KQUECTBO MPOJYKTOB, a B PAJIE CIIy4aeB HE MO3BOJISIOT IIPO-
BOJIMTHh PEAKIHMIO B HY)KHOM HampaBlieHHH. [loaTomMy, B OoTIIMYHE OT
ANEKTPOPUIBLHOTO 3aMEIICHHUS, JIJI1 MPAKTUUYECKU BAXKHBIX CHHTE30B
UCIIONIB3YIOT HYKJIeO(WIbHOE 3aMEIIeHHEe HE BOJOpOja apoMaThye-
CKOT'0 KOJIBIIA, @ 3aMECTUTENISA, CIOCOOHOTO MPH OTIICTUICHUH 00pa3o-
BaTh JOCTATOYHO CTAOMJIBHBIM aHMOH. K TakmMm 3aMeCTHTEIsIM OTHO-
CATCS CyAb(OrpyIia, raloreHpl, HUTPO-, OKCH- U aMHHOTPYIIIIBL. JTH
pEaKLUu NMPOTEKAIOT B JOCTATOYHO KeCTKUX yenoBusx (300 — 350°C).

HyxneodunbHoe apoMaTHYECKOE 3aMEIICHUE MOXKET TaKKe HATH
yepe3 MPoOMEeKyTOUHOe 00pa3oBaHue “aprHOB”. B 3TUX ciydasx HyK-
JIeo(UIIbHOE 3aMEIIeHUE WJIET Yepe3 CTAANI0 OTIICTUICHUS KakK rajo-
T'eHa, TaK ¥ 0pmo-pacIiojoKeHHOTO BOJIOPO/Ia KOJblla, 00pa3ys peak-
IIMOHHOCITIOCOOHOE JETUIPOIIPOM3BOIHOE OeH301a — “OeH3UHa” WM, B

oO1eM ciydae, “apuHa’:
« _ClI NaNH2 \* Cl - C|7 . NH3 * NH2 .
- = | S —_— +
~C NH,

Takoli MeXxaHHM3M HAOIIOIaeTCs TOra, KOorjaa MeXaHu3M Sy2 3a-
TPYAHEH MaJIOM BEJIMYUHOW MOJIOKUTEIBHOTO 3apsA/ia Ha YIJIEPOIHOM
aToMe, MPU KOTOPOM CTOMUT BBITECHSAEMBIN 3aMecTuTenb. Kpome peak-
MU 3aMEIICHMS, B ATUX CJIydasX MNPOTEKAIOT MOOOYHBIE PEaKIUU
nukonpucoeauuenus, Junsca — Anpnepa u ap. B 1973 r. Yanmany
YIA/I0Ch BBIICINTH OCH3UH B MaTpuue aproHa mpu 8K U CHSTB ero
UK crekrp.

Jlist  ocyuiecTBiieHUsT HYKICO(PUIBLHOIO 3aMElIEHUs BOJOPOJa
OTIIETUIEHUE TUIPUJI-aHUOHA OT MPOMEKYTOYHOTO G-KOMILJIEKCa BO3-
MOHO CJEAYIOIIUMU MTyTAMMU:

1) okuciieHreM (BHEITHUM OKHUCIUTEIIEM, BHYTPUMOJICKYJISIPHO);

2) yepe3 MEXaHU3M mee-, KuHe-3aMeleHus (3ctadeTHbIN);

3) uepes3 BUKapruo3HOEe HyKIeoduibHOe 3amenienue (BH3).

OxucnumenvbHoe HyK1eohuibHoe 3ameujeHue BOJOpoJia B apeHax:
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He _Nu Nu
_ [0]
+ N — —
Y~ Y

Kune-, mene-3amewenue — iepefada BeJCHUS IpoIecca OT Peak-
IIHOHHOTO IIEHTpa K APYyromMy atoMy win rpynmnupoBke. Ilepepacmpe-
JICIICHUE JICKTPOHHOM IJIOTHOCTH B G-KOMIUIEKCE IIPUBOIUT K OTIIIC-
IUICHHUIO DTUX aTOMOB WJIM IPYIIN B BUJC aHUOHOB, a BOJOPO/I MOKH 1a-
€T CHCTEMY KaK MPOTOH. B HEKOTOPHIX ciiydasx 3cradeTy NPUHUMACT
OOKOBas IENb:

OZN CHCI NO CHCI2
SO,Ar SO,Ar
OR
A/-CI-
O,N CHCI O,N CH,CI
— XX
H
SO,Ar RO SO,Ar
OR

Bukapuosnoe nyxkneoguivrnoe 3ameujenue 6000pooa NMPENJIOKHO
M. Makoiuen ¢ coTpyiHuKaMu B KoHIe 1970-x rr.

c
. x\ Y Q e B <)
_
NO,

X —yxonsmas rpynna (Cl, OPh, OAlk, SPh, SAlk u ap.),
Y — kap6anuonctadbunusupytomas rpymma (SO,Ph, CN, COR u

zp.),
R — npakTuuecku a1000i 3aMECTUTETTb.
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Peakyuu npucoedunenus mpoTeKaroT Ajig OEH30J1a B )KECTKUX yC-
JIOBUSX.

1) T'upporenusanust OeH30Jla B LMKJIOTEKCAaH MPOUCXOAMUT IPHU
BBICOKOM TemIieparype Ha katanuzatopax Ni, Pt, Pd u ap.:

C6H6 +3 H, - C¢Hy,

Bblmu mpeanpuHATHI MONBITKA OCYIIECTBUTh 3Ty PEAKIUIO0 B He-
CKOJIbKO cTagui. OIHAKo, Ja)ke €Cld MpepBaTh PEAKUUI0 A0 KOHIA
TUAPUPOBAHUS, TO PEAKLIMOHHAS CMECh HE MMEET HU OJHOTO MpPOMeE-
KYTOYHOTO IPOAYKTA, 4 TOJBKO LHKJIOTEKCAaH U HENPOpPEarupoBaB-
muil 6en3on. [Ipuunna 3akin04aeTcs B TOM, YTO TUJIPUPOBAHUE LIHK-
JIOTEKCEHA M IUKJIONEKCAaJUEHA NMPOTEKAECT 3HAYMTEIBHO JIETYE, YeM
rupupoBanue OeHzona. MHBIMHM clloBaMH, THAPUPOBAHUE IEPBOM
JIBOMHOM CBS3U MPOTEKAET TOpa3fo TPYAHEE, YEM THAPUPOBAHUE OC-
TaJIbHBIX JBYX CBSI3EH.

2) Xmop u OpoM NPHUCOSAUHSIOTCS TOJ HEMOCPEICTBEHHBIM
BJIMSIHUEM COJIHEYHOT'O CBETa, 00pa3ys reKcaxyop- U rekcadpOoMIIMK-
JIOT€KCaHBI.

c|:|
CI\IE‘;’(H;\(H;’CI
| |
C.H_C
CI”H>C H cl

* 3¢, —

Cl
reKCaxJIOPIUKIOTeKCaH
(rexcaxyopan)

3) IlonoOHO ApyruM HempeaeIbHBIM COCAUHEHUSIM OCH30JI MpHU-
COCIMHSET 030H, 00pa3ysl KpailHe B3PBIBUATHIA TPUO30HUI, KOTOPHIM
pasnaraercs BOJIOW Ha TpU MOJ'IGKy.]'IBI TJTMOKCAJIS.

/ ~o
H_HG / 0
O, o- c‘ o-CH I
— | | — 0\\ /C\
.0 3 C H
O- cH: C,o<:\|-| ,
H\ /O H

(0
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OxkucneHue.

ben3on upe3BbIUaHO TPYIHO MOAAACTCA OKUCIIEeHUIO. [Ipu okuc-
JICHUW KUCJIOpOJOoM Bo3ayxa Ha V,0s (kaTanuzatop) u3 O6eH3ona o0-
paszyeTcsi MAJICMHOBBIN aHTUJIPH/I;

['omonoru OGeH3oJia TIpU ACHCTBUM OOBIYHBIX OKHUCIUTEJECH TIpe-
BpaIllalOTCS B apoMaTHYeCKue KUCJIOThl. HezaBUCUMO OT JIMHBI 0O-
KOBasl II€Mb IMPEBPAIIACTCA B KapOOKCUIBHYIO TpyIy (CKa3bIBaeTCS
BIIMSIHME apOMATUUYECKOr0 KOJIbIA HA Ol-yTJIEPOIHBINA aTOM).

CH; 0] COOH

ﬁ

Mmuozoaoepuvie apomamuueckue cucmemol.
N3 HeckonbKUX OCH30JBHBIX KOJICI TOCTPOCHBI KOHICHCUPOBAH-
HbI€ MHOTOSIJIEpPHBIC APOMATUUYECKHUE YIJIEBOIOPOIbI:

8 1 8 9 1 5 10
5 4 > 10 4 6 5 4 3
HadTaTuH aHTpallcH dbeHanTpeH

OTH yriaeBoJOpO/Ibl 10 CBOMCTBAM HAIIOMHHAIOT O€H30J1: OHU yC-
TOWYMBBI K JACHCTBUIO OKHUCIUTENEH (XOTI M MEHee 4eM OEH30.I),
BCTYIAIOT B PEAKI[UU apOMATHUYECKOTO JIEKTPOPUIHLHOTO 3aMEILCHUS
Bojioposa. CoenuHenus psijga HadTalMHA U aHTpalleHa UMEIOT 0O0JIib-
10€ 3HAYEHUE B CUHTE3€ KPACUTEIECH.

VY nadranuua B otauumne ot 6eHzona 1,2-cBsi3b uMeeT Oosee BbI-
pakeHHBII ABOMHON XapakTep, ueM 2,3-cBa3b (IuinHbI cBszeit: 0,136 u
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0,141 HM cooTBeTcTBeHHO). [l03TOMY 030H aTtakyeT NMpPeUuMyIIeCTBEH-
HO 1,2-cBs3p. IlogoOHass HEOPKBUBAJICHTHOCTH CBS3CH HaAOJIOmaeTCs
MOYTH BO BCEX KOHJICHCUPOBAHHBIX APOMATUYECKUX CUCTEMAX.

[Ipu okuciennun HadTalIMHA TOJMy4aeTcs: opmo-PpTaneBas KUCIO-

Ta:

a.

COOH

['mnpupoBanre HadTaaMHA MPOTEKAET MOCIEIOBATEIBLHO: CHAYaA-
Ja OJTHO SAPO, & TIOTOM — JAPYTOE.

H2 I'|2 Hz

C CH_C
[H] ~ H [H] H 7 \C/ \CH
“ —_— ?z—b 2? | | 2
St HC< oG- CH2

H2 H2 H2

TeTpaJ'II/IH JCKaAJINH

OnekTpodUIbHOE 3aMeIlleHHe BOJAOPOAAa MPOTEKAeT B IMOJIOXKE-
HUU 1. DIEKTPOHOJOHOPHBIE 3aMECTUTENN HAMPABISIOT IMOCIEIYIO-
mee 3JIeKTpoUIbHOE 3aMEIlIEHUE B TO XK€ SIAPO B opmo- U napa-
MOJIOKEHUA. DJEKTPOHOAKLIENTOPHBIE 3aMECTUTENIH JE3AKTUBUPYIOT
JAHHOE SIAPO K DIIEKTPpO(PHIBHON aTake, U 3aMelleHUe BOJIOPO/ia Po-
UCXOOUT B 5-M U 8-M MOJOXKECHUSX.

Hamnpanenue cynbhupoBanus HaTaauHa 3aBUCUT OT TeMIlepa-
TypBI MpoLecca:

SO3H
H,SO, H2804 803H
0~ —
~ ~
80° 160°

OOpa3oBaHue MPU HU3KUX TEMIIEpaTypax O-h3oMepa OObSCHSET-
csi 0oyiee HU3KMM 3HAYCHHEM DHEPTHHM aKTHBAIlMHA 3TOTO HampaBJe-
HUSI, OHAKO [3-U30Mep TEPMOAMHAMHUYECKH 00JIee YCTOWYMB, IMOITO-
My TIPH BBICOKHX TeMIIepaTypax PaBHOBECHE CMEIIAETCS B CTOPOHY
ero o0pa3oBaHusl.
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[Ipy OKHCIIEHNH aHTpALIEHA TOJIy4aeTCsd AHTPAXUHOH:

AHTpPaxyHOH TP BOCCTAHOBIICHUU JIA€T aHTpaleH. AHTPaXUHOH
WCTOJIB3YETCS B MPOMBIIUIEHHOCTH JJIsl TTOJIYYEHUS] BaXKHOTO KpacH-
TEJS — aJII/IBapI/IHaZ

SO,H

-aHTanI/IHOHchIL(bOKHCHOTa anu3apuH

AHTpAIEH JIETKO BCTYHaeT BO MHOTHME PEAKIUU MO MOJOXKEHU-
am 9, 10. Y dpenantpena taxxe 9,10-CBsI3b JIETKO aTaKyeTCsi MHOTMMU
peareHTaMHu.

KoHmpornbHbie 3adaHusi

1. Kakue yrineBogopoasl mojiydaTcsi NMpU JIEUCTBUU MeTallInyde-
CKOT'O HATpusi Ha CMECh TaJIOr€HONPOM3BOAHBIX (peakuus Bropua —
®uttura — [lopeiruna):

a) OpomOemM30J1a 1 OPOMHUCTOrO U30IPOIINIIA;

0) XJOpPUCTOTO OCH3UJIA U XJIOPUCTOTO ITUJIA;

B) M-OpOMTOJTyOJia U OPOMUCTOTO 3THIIA.

2. Hanummre cxemy cuHTe3a, 3TUI0EH30a 1Mo peakiuu dpujie-
151 — Kpadrca. [IpuBenute MexaHHU3M peaKIluy.

3. M300pa3ute cxeMoW U KpaTKO HU3JI0KUTE COBPEMEHHBIE Mpea-
CTaBJIEHUS O CTPOCHHH OeH30y1a. B KakoM BajJ€HTHOM COCTOSIHUHU Ha-
XOJIUTCS aTOM yIJiepojia B MoJjieKyJie OeH3ona?

4. Hanummte peakiuyu UCYEPIBIBAIONIECTO KaTATUTHIECKOTO TH/-
pupoBaHusi: a) 6eH30a; 0) TOMyoJa; B) M-KCHIIOJA; T) GEHUIITUIICHA
(ctupoina); 1) metundenunanerwieHa. Hazorute odpaszyromumecs yr-
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JaeBoAOpoAbl. B Kakoil mociieoBaTeNbHOCTU OYyIyT UATH pEeaKiuu
TUJIPUPOBAHUS CBsI3€H B BemiecTtBax '1" u "n'"?

5. Kakoe ctpoenue OyayT UMETh MPOAYKTHI, MOJTYUYEHHBIE B pe-
3yJbTaT€ OKHUCJICHUS CIEIYIOIIUX COEIWHEHMI: a) OyTuinOeH30:a;
0) m-nuATHIIOEH301a; B) OeH30J1a?

6. Hanumure cxembl peakiiu METHIOEH301a C XJIOPOM :

a) MPU OCBEILIEHUH COJTHEYHBIM CBETOM;

0) B mpucytctBuu katanuzaropa (FeCls).

[Io kakuM MexaHW3MaM IPOTEKAKOT 3TH peakuuu? Paccmorpure
MEXaHU3M peakiuu 0) .

7. Ha nmpumMepe peakiuii 3TujaeHa U 0eH30Ji1a ¢ OpOMOM CpPaBHUTE
MEXaHU3M PEAKIUNA AMEKTPOPUIBLHOTO MPUCOSAMHEHNS K allKeHaM C
MEXaHU3MOM PEaKIUi AIEKTPOPUIHLHOIO 3aMElIeHUs] B apoMaTHhye-
ckoM psiny. Ha xakoill ctaquu HaOM0aeTCs pa3inuue U nouemy?

3.4.4. Yzneeooopoowt ¢ mpoiinoi ceasoro

CoenuHeHus psiia alueTWICHa — OJIMH U3 HUHTEPECHBIX KJIACCOB
OpPTaHUYECKUX COCIIMHECHUN. BCencTBue BBICOKOW PEAKIIMOHHOM CIIO-
COOHOCTH OHU TPETEPIECBAIOT Pa3HOOOpa3HbIE XMMUUYECKUE ITpEeBpa-
IIEHUS U JIAI0T HA4YaJI0 OTPOMHOMY YHCIYy MPAKTUYECKU BAXKHBIX Be-
IIECTB, MHOTHE M3 KOTOPBIX SIBJISIFOTCS MHOTOTOHHAXXHBIMHM MPOJIYK-
TaMHU TPOMBIIIUICHHOIO OPraHUYE€CKOr0 CHUHTE3a U CUHTETHYECKOIO
KaydyKa. ALIETUIEHOBBIE YIIIEBOJOPOIbI COJIEPKAT B CBOCH MOJIEKYJIE
OJIHy TPOHHYIO CBSI3b MEXIy aroMamu yriepoaa. Ob6mas (opmyna
romosnoruyeckoro psana C,H,,,. ATOMBI yriepoja B alleTUICHE HaXO-
JSTCA B Sp-TUOPUIHOM COCTOsSIHMM, JiiHAa cBsa3u C=C cocraBisier
0.12 M, sueprus cBsa3u E=822,7 xJ>/moinb (196,5 kkan/Mob).

N3omepus 1is psjia alleTUWICHOBBIX YTJIEBOJAOPOJ0B HAUMHAETCS
¢ 4-ro unena (C4Hg), omHako 3T U30MEPHI pa3IUYAIOTCS TOIBKO IO-
JIO)KEHUEM TPOWHOMU CBA3U. 30Mepus yriiepoaHOro CKejaera HaurHa-
erca ¢ CsHg. [1o unciny m30MepoB alKWHBI 3aHUMAIOT CPEAHEE MECTO
MEXIy nmapapuHaMu U ojaeUHAMMU:

napadua oyierH aJIKUH

C, 9 27 14

CylecTByeT MEXKIIaccoBasi M30MepHUsl ISl aJJKUHOB C TMEHOBBI-
MU YTJIEBOJOPOIAMH.
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[To pammoHanbHOM HOMEHKJIATYPE HA3BAHUS YIJIEBOJOPOJOB C
TPOWHOMN CBA3bI0 MPOU3BOMAATCS OT UX POAOHAYAIBbHUKA psla — ale-
TWJICHA C YKA3aHUEM PAJINKAJIOB, 3aMEIIAIOIINX BOJAOPOIBI B AllETHJIE-
He. [Io cuctemMaTnyeckor HOMEHKJIATYPE B HA3BaHUU COOTBETCTBYIO-
IMX IpeJeSbHBIX YIJIEBOJOPOJOB 3aMEHSIOT “aH” Ha “‘uH”’, nudpon
yKa3bIBasi MECTOMOJIOKEHUE TPOMHOM CBSI3U.

CH=CH ATHH, alICTUJICH

CH;-C=CH MPOIUH, METUJIALICTHIICH
CH;-CH,-C=CH OyTHH-1, STHIIaIIETHUIICH
CH;-C=C-CH; OyTUH-2, TUMETUIAICTUIICH

['maBHasi uenbs BbIOMpaEeTCA TaK, YTOOBI B HEe Momajna TpOoWHas
CBSA3b, U HYMEPYETCS C TOTO KOHIIA, K KOTOPOMY OHa OJIMXKeE.

Pagnkan CH=C- Ha3piBaeTcs alleTWJICHWII WJIN dTUHHAIL.

QDusuueckue ceoucmea. llepBble TpU WiI€HA TOMOJOTHYECKOTO
psana — ra3pl. C BO3pacTaHUEM MOJIEKYJSIPHOTO BECa YBEIUYUBAIOTCS
T, Tun, YACTBbHBIM BeCc. OCHOBHBIE 3aKOHOMEPHOCTH W3MEHEHMS
CBOWMCTB T€ e, YTO U y ojiepuHOB. [[1OTHOCTH BbIlIE, YeM y onedu-
HOB U napaduHOB, HO MEHbIIIE eAUHUIIBI. CMEeIeHEe TPOUHON CBSI3U B
IIEHTP MOJICKYJIbl BBI3bIBAET MOBBIIICHUE TeMIIEpaTyphl KuneHus (0y-
THH-1 Ty = 8,5°C; 6yTun-2 T, = 27°C).

B UK-cnexkTpax ankMHOB IPUCYTCTBYET MOJIOCA MOTJIOIIEHUS TIPH
3300 e, XapakTepHas s V., B rpynnupoBke =C-H. Ilogo6Ho a-
KaHaM M aJIKeHaM, aJIKUHBI MOTJIOMAIOT AJICKTPOMATHUTHOE M3IIy4e-
HUE B TPYJHOJOCTYITHOM Jauana3oHe Hrxe 200 HM.

Xumuueckue ceoucmea. ANIETUICHOBBIE YIJIEBOIOPO/IbI CKIIOHHBI
K TPEM THUIIAM PEAKIUU: MPUCOEANHEHUE 110 TPOMHOU CBS3H, 3aMEIlle-
HHUE BOJOPOAHBIX aTOMOB Yy YTJIEPOJOB MPU TPOMHOU CBA3U, MOJIMME-
pu3anus.

1. TpoiiHast CBSI3b CXOKa MO PEAKIIMOHHOW CIIOCOOHOCTH C JIBOM-
HOU CBSI3bIO, HO HE MPEBOCXOJUT €€. Peaknu npucoeIMHEHNus] UAYT B
JIBE€ CTaUU:

I'mapupoBaHue

kat
HC + H2 —_— H c//C 2+ I |2 e ( :H3
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Kartanuzatopamu ssisitorcst Pd, Ni, Ha MeHee aKTUBHBIX KaTajlu-
3aTopax (Fe) mpoucxoauT CENeKTUBHOE BOCCTAHOBJIECHHME AJKMHOB B
aJIKCHBI.

IIpucoennaeHne raIOoreHoOB:

B P Br

r Br

2CH 2 _CH 2 BrH_C
Br Br

[lepBasi cramgusi mpoTekaeT HanMbOOJee IHEPTUYHO. ITa pPEaKIUs
SABJIIETCA KAUECTBEHHOW HA KPATHYIO CBS3b.

['uaporanoreHupoBaHue (IPUCOEAUHEHUE TAJIOT€HOBOAOPOAOB)
UJIET B JIBE€ PA3JICIIMMBbIC CTAUNU:

a) HC=CH + HCl — H,C=CH-CI (x710pHUCTbIi1 BUHWI)

XJOPUCTBIN BUHUI — KPYIHOTOHHAXKHBIW ITPOAYKT OPraHu4YeCcKo-
ro CuHTe3a. M3 Hero nony4aroT mOIuXJIOpPBUHUIL.

0) npucoeauHeHue o MapKkOBHUKOBY:

CH,=CHCI + HC1 — CH;-CHClI, (1,1-guxnopaTaH)

['maparammsa — npucoeanuHenne Boabl. M3 anerunena nomydaercs
aleTajablAerul, a U3 €ro rOMOJIOIOB — KETOHBL:

Hg
2CH . HO ]
HC 2 H,C” H
ek Hg" oH Q
\ * Ho —— _Cs — A
CH, H,C" “CH, H,C” “CH,
CHOJI

Peakumst rugparanuu anetuieHa HocUT ums KydepoBa. Ota pe-
aKIMs OCYIIECTBJIEHA B MMPOMBINIJIEHHOM MaciiTade. M3 aneranbaeru-
Ja TOJy4aroT ITUJIOBBIA CHUPT, YKCYCHYIO KHUCIOTY U JIPyTHE Mpo-
IyKThl. {711 TOMOJIOrOB aleTuiieHa MPUCOEIUHEHUE BOJIBI MPOUCXO-
IAT TI0 npaBuily MapKOBHUKOBA, OHO MNPUBOAUT K HECTOMKOMY
COeAMHEHMIO (MPaBUWIO DJIHTEKOBA), KOTOPOE CTAOUIIU3UPYETCA Tay-
TOMEPHBIM IEPEHOCOM BOJIOPOJIA.

AlleTUIICHBI IPUCOSAUHSIOT CUHWIbHYIO KUCIIOTY, YTO TPUBOJUT
K 00pa30BaHUIO aKPUJIOHUTPHUIIA — OYE€Hb BAXKHOIO MOHOMEPA:
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CH=CH + HCN — CH,=CHC=N

2. Peakiuy 3aMeIieHus Bojiopojia (00pa3oBaHue alleTUIICHUIOB)

BoopoiHbie aTOMBI alleTHIIEHA U €r0 TOMOJIOTOB TMPH YIJIepoaax
C KpaTHOM CBSI3bI0 CIIOCOOHBI 3aMeENIaThCs Ha aTOMbI MeTallia (cepeo-
PO, M€llb, HATPHUI), UTO YKa3bIBA€T HAa KUCJIOTHBIE CBOMCTBA alleTHIIC-
Ha. DTO ONpeAesIeTCS XapaKTepoM THOpUIU3AIIMN JIEKTPOHHBIX 00-
JaKOB aTOMOB yTiiepoja. Takoro cBOMCTBa HE HAOIIOJAETCA y ITHUJIC-
HOBBIX U TapaUHOBBIX yTJIEBOJIOPOJOB. Paznmuume KUCIOTHBIX
CBOMCTB ATaHa, dTWJICHA, alleTUJICHa OOYCJIOBJICHO XapaKTepOM THO-
PHM3ALME aTOMHBIX opbuTaneil yriepoma (sp°, sp’, sp — COOTBETCT-
BeHHO). UeM OoybIIUM S-XapakTepoM O0O0JafaeT THUOpHUAN30BaHHAS
opbuTans, TeM B OOJbIeH cTeneHu ee hopma MpuOIKaeTcs K cde-
pudeckoi. B sp-rubpugHoit opMe 3IEKTPOHBI PACIONIO0KEHBI OTHO-
CUTEIBHO OJIIDKE K SAPY MU YJEPKUBAIOTCA OTHOCUTEIBHO OoJee
npouHo, a atoM Bojaopoaa C-H cBsi3m cTaHOBUTCS OoJiee MOJIOKU-
TEJIBHBIM M JIETYE CTIOCOOEH OTPHIBATHCS TOJ JCHCTBHEM aKIIEITOPOB
IIPOTOHOB.

HC=CH + NaNH,; — HC=CNa + NH;
MOHOALETWICHU HATPUS

HC=CH + 2 [Ag(NH;),]JOH — AgC=CAg + 2 H,O + 4 NH;
TUaleTUICHU cepedpa
(MpoAyKT O€soro 1BeTa)

HC=CH + 2 [Cu(NH3;),]JOH — CuC=CCu + 2 H,0 + 4 NH;
(MpoayKT OYporo 1BeTa)

OTH COeAMHEHUS YCTOMYMBBI BO BJIAXKHOM COCTOSIHHH, & B CyXOM
BUJIE B3PBIBAKOTCA OT TPEHU, yAapa, UCKPbI U T.A. DTH PEAKIUU CIIy-
KaT JJII OTKPBITUS allETWICHOBBIX YIJIEBOJOPOJOB, UMEIOIIUX aTOM
BOJOpOJAa y TPOMHOM CBSI3W, W JUIsl BBIACICHUS UX B YUCTOM BHUJIE U3
CMeceH C APYTMMH YTIIEBOJIOPOAAMH.

OOpa3oBaHre MarHUHOPraHUYECKUX COeAMHEHUU. Marnuiiopra-
HUYECKHE COCIMHEHMS BCTYNAIOT C allETUJIEHOM U €r0 TOMOJIOTaMH B
OOMEHHYIO PEaKIH1IO0 U JaI0T MarHUMTaJIOr€HOPOU3BOIHbBIE alleTUIe-
Ha, KOTOPBIE HCIIOJB3YIOTCSA Ul MOJYYEHHUS BAXKHBIX KHCIIOPOJCO-
JepoKalluX MPOAYKTOB (peakuuu ¢ anpaeruaamu, keronamu, CO,):
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CH3-CECH + Bng-CHz-CH3 — CH3-CEC-MgBr + CH3-CH3
bpoMHUCTBIN TPONTMHUIMATHUA

R-C=C-MgCl + CO, — R-C=C-COOMgCl
R-C=C-COOMgCl + HCI — R -C=C-COOH + MgCl,

AHAJIOTUYHO CHHHWJILHOM KHCJIOTE JAJIA allCTUICHA IIPOUCXOJUT
HNPUCOCIMHCHHUC K aJIbACTHIAM M KCTOHAM.

CH Cu,Cl,
2 CH,OH
HC” + CHO — _c
HC”
IIPOIIUHOJI

(MpOMaprUIOBBIA CIUPT)
HC=C-CH,-OH + CH,0O — OH-CH,-C=C-CH,-OH
(2-0yTun-1,4-1101)

[IepBbIl POIYKT MCHOJIB3YETCA B CHHTE3€ TJIMLIEPUHA, BTOPOU —
1,3-0yTaguena, aAMIIUHOBOM KHUCIIOTHI U T.J.

H
zCH i HOH E : =CH

3-metuii-1-0yTuH-3-01
(IUMeTHIale TUICHUIKApOUHOM)

M3oMepu3anmsg aneTuieHoB

H, KOH
hc a2 — .o~ O CH
(I':Iz Na H H
e N — T S — Hzcéc‘lc_lz”c"I2
MCTHUJIAJIJICH JUBUHNII

3. [Torumepu3zanysi. AIETHICHOBBIE YIJIEBOJOPOJbI CIIOCOOHBI
MOJIMMEPU30BAThCSl B HECKOJIBKUX HarpasieHusx. [loa Bo3aelictBueM
MenHbIX KoMIUIekcoB (Cu,Cly) mpoucxoauT JuHEWHas MoJuMepu3a-

125



Y aleTueHa ¢ 00pa30BaHUEM MPEUMYIIECTBEHHO BUHWIALICTHUIICHA
U quBUHUIaneTwieHa (peakius Hetomenma — 1931 r.):

2 HC=CH — HC=C-CH=CH,; — H,C=CH-C=C-CH=CH,

MOHOBUHUIAUETUIEH NPUMEHSETCA IS MOJIYyYEHUS XJIOPOIpe-
Ha — MOHOMEpA I MAaCJIIOCTOMKUX XJIOPOMPEHOBBIX KAyYyKOB:

HC=C-CH=CH, + HCI — CH,=CH-C(Cl)=CH,

B npucyrctBun Cu,Cl, MOXHO MOJY4YUTh U3 alleTHIICHA IOJIH-
Mep — KapOUH (OKUCTUTENbHAS TOJIUKOHICHCALINS ):

n HC=CH + n/2 0, — [-C=C-], + n H,0

ATOMBI yriiepojia HaXOAsTCA B COCTOSIHUU Sp-TUOPUAN3ALINH, T.€.
MaKpOMOJIEKYJIbI MMEIOT CTPOrO JIMHEHHYI0 CTpYKTypy. KapOun —
YepHBIA IOPOLIOK, BhIAEpKUBarommi Temueparypy 2300°C (Bbimie
KOTOpOW mepexoaut B rpadurt). Ero cuurtaloT TpeThbuM auioTPOIHBIM
BUJOM3MEHEHUEM YTIIEPOJIA.

B npucyTrcTBUM Menko pa3apoOiaeHHoN meau anetwieH mpu 200-
300°C momumepusyercs B kynpen (CH), — aMop(HBIi, JIETKUil, CBET-
JIO-KEJITHIN MOPOLIOK, HE CMAaYUBAIOLIUKCSA BOJOM, HEPACTBOPUMBIN B
OOBIYHBIX pacTBOpUTENsIX. OO0nagas HUYTOKHOU AIEKTPOIPOBOIHO-
CThbIO, KYIPEH SBJISAETCA OTIMYHBIM u30JsiTopoMm. [Ipu HarpeBanuu
(TeMHO-KpacHOE KajieHHe) aleTUJIeH o0pa3yeT O€H30J1 ¢ HU3KUM BbI-

XO0A0M:
3 et — O

3eMMHCKUI MMOKa3all, 9TO B MPHUCYTCTBHH aKTUBHPOBAHHOTO YTIJIS
oOpa3zoBaHue O€H30Jla MPOXOJUT B OoJjiee MATKUX yciaoBusix (450-
500°C) 1 ¢ XOpOLIMM BEIXOIOM.

IIpy nmevicTBUM Ha ALCTUJIEH KOMIUIEKCHBIX COCIWHEHUN HUKEIIS
oOpa3zyeTcs MUKIOOKTATETPacH 1 UKJIOACKAIICHTACH:
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4. OkucJieHue.

[To OTHOWIEHUIO K OKUCIUTEIAM AlCTUIICHOBBIC YIJIEBOIOPOIbI
emie 0oJjiee YyBCTBUTEIIBHBI, UeM 3THIICHOBBIC. OOecIBeUnBaHUE BOJI-
HOIO pAacTBOpa IMEPMAHraHaTa Kajus — KauyeCTBEHHAas pPEaKlus Ha
KPaTHYIO CBSI3b.

CH=CH — HOOC-COOH (mmaBeneBas KUCJIOTa)

IIpy OKHCIEHWMM KOHUEHTPUPOBAHHBIMU PACTBOPAMHU OKHUCIIHUTE-
JIEW TIPOUCXOIUT Pa3pPbIB YIJIICPOJHOU LIETIHA TTO0 MECTY TPOMHOM CBA3H.

KoHmpornbHbie 3adaHusi

1. HazoBute nmo Homenknarype MIOIIAK crnenyromue coequne-
HUS

a) C—C=CH b) HC—C=C—CH, ¢) HC=C—C
/ / HCe—cn
H3C H3C / 3
H,C
H2
H.C CH H.C CH HC=C—C CH
A\ /7 N\ /3 NV
d) H,c—C—C=C—CH e c—c=c—C f) C—CH
/ \ H H, H \
H.C C—CH3 CH
3 H 3

2

2. Kakue BUIbI M30MEPUMN XAPAKTEPHBI JJIsl AllETUIICHOBBIX YyTJie-
BoZopoa0oB? Hanummmure cTpyKTypHBIE (DOPMYJIBI BCEX M30MEPHBIX all-
KMHOB MoOJeKyJsipHOil popmynsl CsHg. HazoBute ux mo panmoHaib-
HOW U CUCTEMATUYE€CKOW HOMEHKJIATypaM.

3. C NOMOIIbI0 PEAKIHUHU C MArHUWTaJOT€HAIKWIOM MOJYYUTE U3
aleTUJIeHa: a) 4-MeTUJINIeHTUH-1; 6) 6-MeTUITenTUH-3.

4. Ucnonb3ys peakiuio aJKUIUPOBAHUS AlETUJICHA, MOIYYHTE:
a) 5-MeTWITeKCUH-2; 0) 6-MEeTHITeNTHH-3.

5. Hanmimmre peakuuu METWIALETUIEHA CO CIEAYIOUIUMU BEIllE-
cTBaMU (YKQKHUTE YCJIOBUS PEAKIIUM U HA30BUTE MOJYUYEHHBIE COE/U-
HEHHMs): a) BOJOPOI; 0) Opom; B) OPOMHUCTBIN BOJOPO; T') HATPUM Me-
TaJJTMYECKUI; 1) aMMUAYHbIA pacTBOp OKCHa cepedpa.

6. Hanummure cxeMbl peakiuil rujipaTtaiyu: a) aleTuiaeHa; 0) me-
TUJIALETUIICHA; B) IUATUJIALETUIICHA; T') U30MPONIAlICTHICHA. Y Ka-

127



KUTE yCIOBUA poTekanus peaknuu Kydepora. KakoBo ee mpakTude-
CKO€ 3HaueHue?

7. C TOMOIIBIO KAKOW PEaKIIUU MOXKHO OTJIUYMUTh W30MPOMNHUIIALIE-
TUJICH OT METHWJITUIAlleTUIIeHa? HanmuimmTe cxeMy peakiiuu.

8. IlpuBeaure ypaBHEHHUS pPEaKIUM, WUITIOCTPUPYIOIIUX AKTHUB-
HOCTh aTOMa BOJIOPO/Ja y alleTHJIEHA U €0 MOHOAJKUITOMOJIOTOB.

9. 3anonHUTE CXEMBI CICAYIOLINUX MPEBPAILICHUN:

a)
H,  H, KOH B KOH Ag(NH,),]JOH
C C I, [Ag( 3)2]
Br/ \C/ \CH —» A ——> B ——» C —> D — = F
H, 3 CrupT. N36BITOK
p-p CIIUPT.
p-p
0)
CH,
gz (|: H,S0, Br, KOH Na
Br/ \C/H\CH —> A —»» B ———» C —> DH—>E
H, } -H,0 U368ITOK C2 CH
SO o
CIIHPT. Br C
p-p H

3.4.5. HeHaCblu(eHHble cucmemsl Cc cemepoamomanu

3.4.5.1. Okcocoeounenus. Anvoezuont u KemoHbl
OKcocoeIMHEeHHSI — 3TO IPOHU3BOJIHBIC YTIIEBOJAOPOAOB, COJIEP-
XKarue kapooHuIbHYy0 rpyminy (C=0).

[IpenenbHble anpaeruabl U ketonsl (C,H,,0)
M3omepust ablIeTuIoB CBsi3aHa CO CTPOCHUEM pajJiuKaja, T.K. allb-
neruaHas yHKITUS BCETIa CTOMT Ha KOHIIEC YTJICBOJOPOHOM IICTIH.

I
C

q < TN [ — MeTaHab, MYypaBbUHBIN albJeru, GOpMalbIeTh/I
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0
I

- C ~ .
H . C H — sranans, ykcycHslit ansaerns
0
I
HCo  .C

~ .
CH H — mponaHaiib, MpONMMOHOBBIN AJIBIAETU, METH-
2

JIYKCYCHBIN aJIbJIECTH/T

0

H ||
C\Z C

- ~

/
H3C CH2 H OyTaHai b, MAaCISHBIM aJIbACTHA, JTH-
JIYKCYCHBIN aJIbJETU]T

~N ’C\

?H H

CH ; — 2-METHUJIIPOIIaHalb, U30MACJISTHBIA AJIbJETH/T

H, C
3

N30MepHst KETOHOB CBsI3aHA CO CTPOCHUEM PAAUKAJIOB U C MOJIO-
YKeHHEM KapOOHWJIHLHOM TPYIINBI B YTIIEPOIHOH IISTIH.

|

RS
H3 C CH3 — I[IPOIMaHOH, AMMCTUJIKCTOH, AlICTOH

0
C. _CH
HC” ¢ ®
H — 6YTaHOH, MCECTHUIIDTUIIKCTOH
2
0
n H

2

H.C C CH

3 3 — 2-NEHTAaHOH, METUJIITPOITIKETOH
2

-

129



()
Il

~C<

H_CH
H,C cI:’ 3
Cc

H, — 3-MeTmI-2-0yTaHOH, METUIIN30MPOIUIKETOH

Dusuueckue ceoticmsea. MypaBbUHBIN albJIETUA — T'a3 C PE3KUM
YAYyUUIMBBIM 3amaxoM. J[pyrve Hu3Imme aibAeruibl U KETOHBI — KUJI-
KOCTH, JIETKO pacTBOpUMbIE B BOJie. C YBEIIMUEHUEM MOJIEKYISPHOTO
Beca Tkur. Bo3pacraet. [Ipy 0qUHAKOBOM CTPOEHUM YIJIEPOJHOU 1IE-
i TKHUI. KETOHOB BBIIIE, YEM Y AJIbIETHUIOB.

Anpaeruapl M1 KETOHBI KUIAT NPU TeMIlepartype 0oJiee HU3KOM,
YeM CIUPTHI C TEM K€ YHMCIOM aTOMOB YIJIEpOoJd. JTO YKa3bIBaE€T HA
TO, YTO AJBJIECTUBI U KETOHBI SIBJISIOTCS HEACCOIMUPOBAHHBIMU KHU]I-
KOCTSIMM.

Xumuyeckue ceotcmea 00YCIOBIEHBI OCOOCHHOCTAMH CTPOEHUS
KapOOHUJIbHOM TIpynIibl. J[BoMHAas CBA3b CXOAHA C JBOWMHOM CBS3bIO
MEXIy aToMamu yriepojaa. BceieacTBue Toro, 4to KUciopona Oosee
AIEKTPOOTPULIATENIEH, JIBOMHAS CBSA3b NOJSAPU30BAHA, DJIEKTPOHHAs
IUIOTHOCTh CMENIEHA K KHCIOPOAY. DTO CKAa3bIBACTCS, BO-IIEPBBIX, B
CIIOCOOHOCTH albACTHIOB U KETOHOB BCTYINATh B PEAKIIUU MPUCOECTH-
HEHUS M, BO-BTOPBIX, B CIIOCOOHOCTH BOJOPOJHBIX aTOMOB y Of-
YIJIEPOJAHOTO aTOMA OTIIETUISATHCS B BUJIE ITPOTOHA.

Peakiy npucoe1MHEHNs

1. Boaopoa npucoenuHsieTcss B TIPUCYTCTBUU KaTanu3atopoB Ni,
Pt wiu Pd (43 anpaeruoB moiay4daroTcsl IEPBUYHBIC CITUPTHI, U3 KETO-
HOB — BTOPUYHBIEC CIIUPTHI).

Q kat OH
]! + |
PACN H2 - c
R1” "R2 R17H R2
2. IIpucoenuHeHne CUHUIbHON KUCIOTHI
H HCN ¢N H,0 COOH
H C/ C\\o - = /C\ _+- /C\
3 H,C \ "OH H H.C® \ 'OH
H " H
HUTPUJII-Ol-OKCUTIPOTIMOHOBOW  O(-OKCHUIIPOITMOHOBAs
KHCJIOTHI KHCJIOTa (MOJIOYHAs )
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3. Ilpucoenunenue ouCynabhuTa HATPUS
RCHO + NaHSO; — RCH(OH)SOs;Na (OucynbpuTHOE TPOU3BOIHOE)

[IpoayKThl peakiyu — KpUCTAIIINYECKUE COSMHEHHUS, a caMa pe-
aKIUsl UCTOJIb3YETCS JIS BBIACICHUS U OUYUCTKU aJIbJIETU/IOB U KETO-
HOB.

2 RCH(OH)SO_?,N& + N32C03 — 2 RCHO + 2 NﬂzSO3 + C02 + HzO
4. IlpucoequHeHNE COUPTOB.
RCHO + HOR’ — RCH(OH)OR’ (nosyanerans)

Peakiinu 3amMenieHus KUCI0po1a KapOOHUIBEHOU I'PVYIIIBI
BzanmonetictBue ¢ PCls

RCHO + PCls — RCHCI, + POCl;

3aMellieHre BOJOPOJia ¥ O-yJIEpPOJIHOro aToma (BiIusHUE KapOo-
HUJIBHOM TPYIIIIbI).

CH;CH,CHO + Cl, — CH;CH(CI)CHO (0-x710pIpOnMOHOBBIN aIbICTHI)

Peaknimy KoHAEHCAIIMH Y aJIbJACTUA0B U KETOHOB
B3aI/IMOI[CI\/’ICTBI/IC C TMAPOKCHUIIAMHWHOM

CH;CHO + H,N-OH — H,0 + CH;CH=N-OH (oxcum)

DTy peakuMio UCIHOJB3YIOT JJIsi KOJUYECTBEHHOTO OINpEeICHUs
KapOOHWJIBHBIX TPYMII.

AJIBI[OJ'IBHEI?I KOHJCHCAIIus

(@)

g
C

H3C/ ~H |-|3c’ “H

-

0 OH 0 o
] ] |
¥

/

\
(@)

/

3-oxkcuOyTaHaib (aabI0JIb)
(0-OKCUMACIISTHBIN albJIETH)

KartanuzaTop — cnabbie ocHOBaHUs (aieTaT, KapOoHAT, CyJab(puT
kanus). [Ipu ucnonp30BaHUM IPYTHX allbJICTHIOB B PEAKIIHIO BCTYyIIa-
€T TOJIbKO Ipymnrna B O-MTOJIOKEHUH K KapOOHUITY.
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KporoHOBasg KOHIEHCAITHA.
R -H,0

2-0yTeHasb (KpPOTOHOBBIN aJIbJICTH])
KeToHbI Takke BCTYMAOT B PEAKIUIO allbJI0JIbHON KOHIAEHCAIUH,
HO B Ooinee xecTkux ycnoBusax [Ba(OH),].

CroxHo->bupHas KoHACHcAMUsA (B MPUCYTCTBHUU aJIKOTOJIATOB
AJTFOMUHHS )

2 RCHO — RC(O)OCH,R

ATNbJETUIbl OKUCSAIOTCS JIeTYe, YEM KETOHBI. AJBICTHAbBl OKHUC-
JSIFOTCST B KUCJIOTHI 0€3 U3MEHEHHUs! YIIIEPOAHOrO CKejleTa, & KETOHBI ¢
Pa3phIBOM YIJIEPOAHOIO CcKejieTa (¢ 0Opa3oBaHUEM 2-X WM 0ojiee KU-
CJIOT, KUCJIOT U KETOHOB).

AmMmuaunbiii pactBop okucu cepedbpa [Ag(NH;),]JOH — pearent
JUTSl Ka4€CTBEHHOTO OMPEICIICHHS albJACTHIOB — PEaKIHs CEPeOPSIHO-
ro 3epKa’a.

C (¢benuHroBo XHUAKOCTBHIO (BOAHO-ILETOYHOW PACTBOP KOM-
IUIEKCHOM COJU-TUAPOKCUIA MEAU C HATPUM KAJIMEBOU COJIbIO BUHHOM
KHCJIOThI) — KQU€CTBEHHAs PEaKIus.

KeToHbl ¢ aMMHaYHBIM PACTBOPOM OKHUCH cepeldpa U (PeTMHTOBOM
KHUJKOCTBIO HE Pearupyror.

Peakiiny noammMepusaiy — XxapakTepHbI TOJBKO JIJIs aJbJIeTUI0B.

Tpumepuszanus anbAeruioB NPOTEKAET MO BIUIHUEM KUCIIOT.

i
H+ C
3 g — O/H\O
YN | |
R H C C
RH O H R
TpI/IMCp

Anperuaipl 1 KETOHbI CYIIECTBEHHO OTJIMYAKOTCA APYT OT Apyra

0 PEaKUMOHHOW CIOCOOHOCTH. AJBIAETHAbI MOJUMEPUYIOTCS MO

BJIUSHUEM KHUCJIOT, OOpa3yloT albJeTHI-aMMHAaKH, CO CIHPTAMHU B

OPUCYTCTBUM KHUCJIOT JAIOT aleTalH, BCTYMAIOT B CI0XHOA(DUPHYIO

KOHJICHCALIMIO, & KETOHBI HE BCTYNAIOT B 3TH peakiuu. [Ipu okwucne-
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HUU aJIbJACTUABI MPEBPAIIAOTCA B KUCIOTHI 0€3 U3MEHEHUS YTIepo-
HOI'O CKeJIeTa, OKUCJICHHE UECT JIETKO.

Henpeoenvnvie anvoecuovt u KemoHwl

[IepBbIM MpeACTaBUTENIEM PsJia albACTUIAOB ABJISECTCA AKPOJIECHH
CH,=CH-CHO. 310 OecuBeTHas XHUIKOCTb C OCTPbIM 3alaxom,
T = 52,5°C, Ty = 0,8°C. EMy CBOMCTBEHHBI PEAKIMH STUIEHOB U
anpJeruoB. M3-3a B3aMMHOrO BJIMSHHUS JIBOMHOW CBSI3M M KapOoO-
HUJIBHOW TPYNIBI €CTh HEKOTOpas OCOOCHHOCTh B €0 PEaKIMOHHOMN
CIIOCOOHOCTH.

1. IlpucoenuHeHWE TaIOTE€HOBOAOPOJA HAECT HE IO MNPABUILY
MapkoBHUKOBA.

CH,=CH-CH=0 + HCl — CICH,-CH,-CH=0 (3-xsoprpornaHab)

2. ITpucoequuenne HCN no kapOOHWIBHOM TpyTINe

[Ipu xpaHeHUU aKpOJIEUH MOJIUMEpPU3yeTcs. Ero UCIoab3yoT s
MOJTYYEHUS TJIACTMACC, OTJIMYAIOIIMXCS OO0JIBIIION TBEPAOCTHIO.

[IpencraBurenem psija HEMPEACIbHBIX KETOHOB SIBIIIETCS METHII-
BUHUJIKETOH. [10 CBOMCTBAM 3TO KUAKOCTh, Ty = 81°C. CunbHBIN
nakpumatop. [Ipucoenunser B otmmuue ot akponenna HCN no nBoii-
HOU CBSI3U. Takxe JIETKO MOJIMMEPU3YETCS, IPUMEHSIETCS B IPOU3BO/I-
CTBE IJIACTMACC, UCXOAHBIM MPOIYKT U1l BATaMUHA A.

KoHmponbHbie 3adaHus

1. Hanumure ctpyktypHbIe (OPMYJIBI CIEAYIOMMNX COSTUHEHUMN:

a) U30MAaCJISTHOTO aJIbJIETU/IA; 0) U300y TMIIMETUIIKETOHA;
B) 2-METHJINCHTAHAJIS; ') METHWJIOYTaHOHA,;

1) 3-MeTHIITeKCcaHaJs; ¢) 2,2-TuMeTHITeKCaHOHA-3;
K) 3-MeTUNIOyTeH-2-aJs; 3) 2-MeTWIrenTeH-2-0Ha-4.

2. V3 COOTBETCTBYIOIIMX JIUTAIOTCHONPOU3BOJIHBIX IOJYYUTE
cieayrome KapOOHWIbHBIE COeNUHEHUs: a) 4,4-TUMEeTUIITICHTaHab;
0) METUIOYTaHOH; B) n-OpoMOeH3aIbACTU/; T') alleTO(HEeHOH.

3. C noMoIIbIO KAaKUX PEAKIIUd MOXHO OCYIIIECTBUTD CIEAYIOIINE
MIpEBpAIICHUS:
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C C C CH
HCe H>C H> — > g H ’
a) i 3
2
0
o e
2
C C OH C
e I N _
6) H,C” Hc™ ~cC H,C H>CT e,
H, H, H,
0
Ho P
~ P
nc” >¢” DCcH, — H.C C CH
B) 2 H 3 3 H 3
2 2
OH
PN
H, g > uc’ \Ic{: 0
C C CH
H3C/ \C/ Y 3 o 2
" - )k
CH, =
H.C CH,

4. Oxapaktepu3yiiTe cTpoeHue KapOOHWUJIBLHOM Tpynmbl. B uem
cxoacTBo u paznuune —C=0 u -C=C- cBa3zeit? Kakyo 3J€KTpOHHYIO
KOH(UTYpaIrioO UMEET YTIEPOIHbINA aTOM B MOJIEKYJie (popMalbaeru-
na?

5. HanumwTe ypaBHEHUE pEaKIMU TPUMEPHU3AIUU YKCYCHOIO
anbAerua.

3.4.5.2. Kapoonoewvie kuciomol u ux npou3eoonvie
Kucnotel xapakTepu3yroTcs HaTu4ueM KapOOKCUILHOM TpyMIbI -
COOH, 1o unciny KOTOpBIX pa3iuyaroT OJHO-, IBYX-, TPEX- U MHOIO-
OCHOBHBIE€ KUCJIOThI. B 3aBUCMMOCTU OT CTPOEHHUS paJuKalia OHH MO-
T'YT OBITh IPEACIbHBIMU U HETPEICTbHBIMH.

Oonoocnosnbvle npeoeibHvle KAPOOHOBBIE KUCI0MbL
Oo6mas popmyna C,H,,.iCOOH. M3omepus yriepogHoro ckeie-
Ta HAUMHAETCA ¢ 4-T0 YJieHa psja.
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H-COOH METaHOBas KUCJIOTA, MypaBbUHAS

CH;-COOH ATaHOBas KHUCJIOTA, YKCYCHas
CH;-CH,-COOH MPONAaHOBAs KUCJIOTA, MPOIMHUOHOBAS,
METHITYKCYCHasI
CH;-CH(CH5)-COOH 2-MEeTHJIIPONIaHOBAs KUCJIOTA,
JTUMETUITYKCYCHasl, ©30MacsiHasI
CH;-CH,-CH,-CH,-COOH MIEHTAHOBas KUCJIOTA, BaJIepHaHOBast

Dusuyeckue ceovicmsa. Kucimorel C; — C; — OeclIBETHBIC JKUJIKO-
CTH C OCTPBIM 3aIlaxOM, C BOJIOM CMEIIMBAIOTCS B JTFOOBIX COOTHOIIIC-
Husix. Kucnotsr Cy — Cy — MAaCHSTHUCTBIE )KUJKOCTH C HEIPUATHBIM 3a-
naxoM. Kucnotel C;y 1 BbIIIe — TBEP/bIE TEJIa, HEPACTBOPUMBI B BOJIE.
Kucnotrer C; — C, IMEIOT INIOTHOCTH > 1, OCTaJIbHBIX MCHBIIIC €AUHU-
upl. C yBenuueHreM M, Bo3pacTaeT Temneparypa KuneHus. Kuciorsl
HOPMAJILHOI'O CTPOEHMS KHUIIAT IpU 00Jiee BHICOKON TeMIlepaType, YeM
pazBerBieHHble. Tak, BamepuanoBas kuciora CsH;;COOH wumeer
T = 186°C, a s tpuMeTHinykcycHOR Ty, = 163,7°C. Kuciaors! —
0oJiee acCOIMUPOBAHHBIC KUIAKOCTH, YeM CIUPTHI: Ty, YKCYCHOM KH-
ciotel = 118,5°C, Ty, dTHIOBOTO criupra = 78,3°C.

Xumuueckue ceoticmsea KapOOHOBBIX KUCIIOT OMPEACISIOTCS 0CO-
OCHHOCTSIMH CTPOCHMSI KapOOKCUIBHOM I'pynibl. Peakiiuu npoTekaror:

1) ¢ pa3psiBom cBsizu H-O

2) ¢ paspbiBoM cBsizu C-OH

3) no cBsi3u C=0

4) mo pagukany R

N3-3a BnusHus OH-rpynmnbl kapOOHUIIBHAS TpyMa yTpauyuBaeT
CIIOCOOHOCTB BCTYIAaTh B PEAKIIMU MPUCOCTUHECHUSI.

3a cueT BIMSHUS AJIECKTPOHOAKIICTITOPHONU KapOOHUIBLHOU TPYTITIBI
ociabnsgercs cBsa3b O-H u o0seruaercs ee qucconyanus:

R-COOH — R-COO +H"

OO0pa3oBaHue COJIEW ¢ MeTaulaMu, UX OKCHJAMH W TUJIPOKCHIA-
MU

CH;COOH + NaOH — CH3;COONa + H,O (auerar Hatpus)
O06pa3oBaHKe rajJoreHAHTUAPUIOB KUCIOT
R-COOH + PCl; — R-C(O)CI + POCI; + HCI
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R-COOH + SOCI, — R-C(O)Cl + SO, + HCl

xsopuctsiid anui (R-C=0 arun)

Huzmme rajoreHaHTuAPHUIBI — )KHUIKOCTH C PE3KHUM 3alaxoM. JTH
COCIMHEHUSI 00JIaIal0T BBICOKOM PEAKIIMOHHOW CIIOCOOHOCTBIO H
BCTYMAIOT B PEAKIIUU HYKJICOPMIBHOTO 3aMEIICHHS.

R-C(O)CI + H,O — R-COOH + HCI
CH;-C(O)Cl + HOC,Hs — CH5-COOC,H;s + HCI (atmnanerar)
CH;-C(O)Cl + NH; — CH3-CONH, + HCI (aneramu;n)

To ecTh BCTyHmarOT B PEAKIUIO 3aMEIICHUS C COCAUHCHUSMU,
VMEOIMMH TTOABUKHBIA BOAOPO/I WM aTOM METAJLIA.
Jeruaparaius KUCIOT (B IPUCYTCTBUU OKCHIA aJTFOMUHUSA).

2 R-COOH — R-C(O)OC(O)R + H,O
R-C(0)Cl + NaOC(O)R — R-C(0)OC(O)R + NaCl

AHTUIPUIBI KUCIIOT, TaK K€ KaK U TaJOT€HAHTUAPUIBI, SBJISIOTCS
CUJIBHBIMU AIWJIMPYIONIMMU ar€HTaMH.
[Tonyyenue aMuI0B KUCIOT

R-COOH + NH; — R-COONH, — R-C(O)NH, + H,0
R-C(O)NH, + POCl; — R-CN

Mypapbsunasg kuciaora HCOOH nposiBisier cBONCTBa alibAeruja
(peakuusi cepeOpsTHOTO 3epKajia), OHA SBJSETCS XOPOIIMM BOCCTAHO-
BUTEJIEM

HCOOH + HgCl, — Hg + CO, + 2HCI

Henpeoenvnvie 00H00CHOBHBIE KUC/IOMbL
C,H;,.,COOH JUUTS 3TAIICHOBOTO psjaa
C,H,,;COOH JIJIS1 alIETUIICHOBOTO M IMATUIICHOBOTO PSIIOB
CH,=CH-COOH MPOICHOBAs aKpUJIOBas
CH;-CH=CH,-COOH 2-0yTteHoBasi, KpOTOHOBAas (TpaHC)

U30KPOTOHOBAs (1IKC)
CH,=CH-CH,-COOH 3-0OyTeHoBasi, BAHIIYKCYCHasl
CH,=C(CH;)-COOH wmeTun-nponeHoBas, METaKpHUJIOBas
(o.-meTunakpuIIoBas)
C,7H5;COOH OJIEMHOBASA
C7H;,;COOH JINHOJIEBAS
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C7H,,COOH JUHOJIEHOBAs (3 IBOMHBIX CBS3HM — ITUC, ITUC, IIHC)
Jna HUX XapakTepHa U30MEpHUS LEINHU, MOJIOKEHUSA KPATHOU CBSI-
3M, IIUC-TPaHC (17151 STUIICHOBOTO PsJia).

DuszuyecKkue u Xumuyeckue ceoucmaa

HenaceblIlieHHbIE KUCIOTHI OTJIMYAIOTCS OT MPEACNbHBIX Oojee
BBICOKOM TUIOTHOCTHIO M OOJIBIIMMHU KOHCTaHTaMu guccoruanuu. O0-
pa3yloT T€ XK€ MPOU3BOAHBIE KUCIOT — COJIA, AaHTUIAPHU/IbI, TaJIOTCHAH-
TUJPUIBI, aMUJIBI, CJI0KHBIE A(DUPHI U Ap. A 32 CUET HAIUYUS KPAaTHOU
CBSI3U BCTYINAIOT B PEAKUHUHU NMPUCOEAUHEHUS, OKUCIIEHHUS, TTIOJIUMEPH-
3anuu. Kak yka3piBaioOCh BBIIIIE, IPUCOEANHEHUE TaI0TE€HOBOJIOPOJIOB
UJIET IPOTUB IpaBuia MapkoBHUKOBA. Bce mpupoiHbie HEHACHIIICH-
HBIE€ COCIMHEHUS OTHOCATCS K YucC-psay.

TI'anozenzamewennvie 00HOOCHOBHBIE KUCIOMbL

Nx MOXHO paccMarpuBaTh Kak MPOAYKTHI 3aMEIICHUS BOJIOPO/I-
HBIX aTOMOB YIJIEPOJIHOTO pajiKajia KapOOHOBOW KHUCJIOTHI aTOMaMH
rajoreHa. Paznmn4aroT MOHO- M MOJIMTAIOT€HO3AMEIIEHHBIE KUCIOTHI.
JI7g HUX XapakTepHa U30MEpHUs CTPOCHUS YIIIEPOJAHOMW LIENH U IOJIO-
YKEHUS raJioreHa:
CH;-CH(C1)-COOH  2-xnoprnpormnaHoBasi, Oi-XJIOPIPOITUOHOBAS KUCIIOTA
CICH,-CH,-COOH  3-xmopmpomnaHoBas, 3-XJI0pmponroHOBas KHCI0Ta
BrCH,-CH,-CH,-COOH  4-0pom0yTaHoBasi, ¥-OpoMmacisiHas KHCJIOTa

Dusuueckue u Xumu4eckKue ceoucmada

OTO XKUJIKWE€ WU TBEpAble BemiecTBa. JJIsI HUX XapaKTEpHbI
OOBIYHBIE peakIMy KapOOHOBBIX KHUCJIOT — oOpa3oBaHHue cojel, ru-
POB, XJIOPAHTUJPUIAOB U aHTUIPUJIOB, C APYTOM CTOPOHBI — PEAKIUU
rajoreHaJIKUIIOB — 3aMEIICHUE HAa OKCHU-, aMUHO- U JIPYTHM€ TPYIIIbI.
[Ipu 5TOM HX peaklMOHHAsI CIIOCOOHOCTH OYNET 3aBUCETh OT B3aUM-
HOT'O PACIOJIOKEHUS TaJIOTeHa M KapOOKCWIbHOM Tpyrmmbl. ["amores-
3aMEIICHHBIC KHUCJIOThl CHUJIBHEEC COOTBETCTBYIOIIUX HE3aMEIIEHHBIX
KHUCJIOT.

1) M'maponus:
CI-CH,COOH + H,0 — HO-CH,-COOH + HCI
TJIMKOJICBas
KHCJIOTa

2) JlerunpoxopupoBaHue Moj ACHCTBUEM TEMIIEPATYPhl U BObI:
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CICH,-CH,COOH — CH,=CH-COOH + HCI

aKpUIIOBast
KHUCJIOTa

3) X-KUCHOTBI B 3THX YCJIOBHUSX OOpa3ylOT JIAKTOHBI (LUKINYE-
CKHE BHYTPECHHUE 3(DUPHI)

Hz Hz T 22
CI/C\EI/C\COOH - HZC\/ \/C$O
2 Cc—0
H,
OKcukucnomol

OKCHKHUCIOTaMU Ha3bIBAIOTCS KapOOHOBBIE KUCJOTHI, COIEpKa-
IIME OJHY WM HECKOJIbKO THUIAPOKCHIBHBIX Tpymi. Yucio xapOok-
CUWJIBHBIX TPYIII ONPEAEIAET OCHOBHOCTh OKCUKHUCIIOTBI; YMCIIO TH[I-
POKCHWJIOB, BKJIIOYasi M BXOJSIIIME B COCTaB KapOOKCHUJIA, ONpEeeiseT
ATOMHOCTb KUCJIOTBL.

HO-CH,-COOH TJIMKOJIEBAS], 2-OKCUATAHOBASI, OKCUYKCYCHAs

CH;-CH(OH)-COOH wmonouHasi, 2-0KCUIIpOIIaHoBasl,
OLl-OKCHUTIPOITUOHOBAS

HO-CH,-CH,-COOH  [B-okcumponnoHoBas, 3-0KCHIIPOIaHOBas

OKCHKHCJIOTHI IIUPOKO PACOPOCTPAHEHBI B PACTUTEIBLHOM MUPE.
MomnouHast KUCIIOTa SBISIETCS MPOJYKTOM KU3HEACATEIBHOCTH HEKO-
TOpbIX OakTepuil. OHA C HE3amaMsATHBIX BPEMEH HCIIOIb3yeTCS Kak
BEIIECTBO, KOHCEPBUPYIOIIECE W MpeAoXpaHsromee oT rTHueHus. OHa
o0Opasyercs B pe3yJIbTaTe MOJIOYHO-KHUCIIOIO OpOXKEHUS caxapoB U CO-
JIEPXKUTCS B Kedupe, MPOCTOKBAIIE, KUCJIONW KalmyCcTe, COJEHBIX Oryp-
1ax, MoueHbIX s0mokax. B 1832 r. JIuObux BbIAEAMI MOJOYHYIO KH-
CJIOTY W3 MBIIIICYHOW TKaHMU.

Duzuueckue ceoticmea. OKCUKUCIOTHI — OOJIBIIEH YacThIO KPH-
CTAJZINYECKHUE BEIIECTBA. B BOJIE OHM pacTBOPUMEI JIydllle, YEM COOT-
BETCTBYIOIINE KApOOHOBBIE KUCIOTHI (U3-3a HAIMYUS TUAPOKCUIIBHOU
rpymibl). KucioTHble CBONCTBA y OKCHKUCIOT BBIPAaXKEHbI OoJiee
CUJIbHO, YeM y KapOOHOBBIX KHCJIOT C TEM K€ YHCJIOM aTOMOB yTJie-
poaa (BIUSHUE 3IEKTPOHOAKIEITOPHON TUIPOKCUIIBHOM TPYIIIIbI).

Xumuueckue cgoucmea

OKCHKHCIOTBI MPOSIBJISIFOT CBOMCTBA CIIUPTOB U KUCIOT. Kak Ku-
CJIOTBHI OHU 00Pa3yIOT CIOXKHBIE 3PUPHI, cosid U Jp. Kak cnupTsl OHU
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00pa3ytoT MpocThie A(QUPHI U 3aMENIAl0T THAPOKCUI Ha TajioreH. Bui-
OOp peareHTa M yCIOBUN pEaKIMK MO3BOJISIET BECTU PEAKIUIO B OTpe-
JIEJICHHOM HaIlpaBJICHHUU.

Crenunduyeckue peakiiii OKCUKHUCIIOT:

O-OKCHUKHUCJIOTHI MPU HATPEBaHUU JAIOT IUKINYECKUE CIIOKHBIC
3¢uUpbI (MEXXMOJIEKYJIIpHAsI IeTUIpaTaIs):

OH OH T H,CH.O_ O
(!2 * (|3 > (|: (I: * 2 HO
Z S Z N 2
H,C"H "COOH H,C"H "COOH O/IC\OIE\CH:;
JJAKTHU]T

B-OKCI/IKI/ICHOTBI TCPAIOT BOAY U NPCBPAIIAOTCA B HCIIPCACIbHBIC
KHCJIOTHI

HO CH,-CH,-COOH — CH,=CH-COOH + H,0

Y -KUCJIOThI IPEBPAIIAIOTCS BO BHYTPEHHHUE CIOKHBIE 3(UPBI

H, H e
2 2 C
C<.-C T H,c” ~c=0
HO” ~¢c” “COOH — 2\ * HO
H, C—0
H2
JIAKTOH

[Ipu kumnsiYeHur ¢ pa30aBICHHBIMU KHUCIOTAMH O-OKCHUKHUCIIOTHI
PaCIICTUISIIOTCS

CH;-CH(OH)-COOH — H-COOH + CH;-CHO

Onmuueckasn uzomepus

MBI yke BCTpeHaluCh C W30MEPHUEN CTPYKTYPHO-UAECHTUYHBIX
COCAMHEHUN Ha NPUMEpPE I'e€OMETPUUYECKOW HM30MEPUHM BEIIECTB, CO-
JepXKAIMX JBOMHYIO CBsA3b. ['eoMeTpuuecKass M30MEpHUs — YACTHBIN
Clly4dail crepeon3omMepud. JpyruM BHIIOM CTEPEOM3OMEPUU SIBIIAECTCS
onTtuyeckas nomepus. OHa Oblia BrepBbie oOHapy»keHa [lactepom B
1848 rony u nmonmyuuiia o0ObsicHeHue B padborax Baut-I'odpda u Jle be-
as B 1874 r. ATom yriepona, CBA3aHHBIN C YETHIPbMSI pa3HBIMU TPYII-
aMH, Ha3bIBAETCS aCUMMETpUYECKUM. BemiecTBa, mMeronime acum-
METPUYECKUN aTOM YTIIEpOJa, CYUIECTBYIOT B JIByX CTPYKTYPHO OJIH-
HAKOBBIX CTEPEOU30MEPHBIX (PopMax.
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[IprurHa ONTUYECKON CTEPEOU3OMEPUM CBSI3aHA C PACIIOJIOKEHHU-
€M YETBIPEX PAa3HBbIX 3aMEIIAOIIUX TPYNI MO BEPUIMHAM TETPASIPA.
[TopsitoK pacronoKeHnsi aTOMOB U TPYIII B TPOCTPAHCTBE HA3BIBACTCS
koH(purypanueit. Takas reoMmerpudeckas purypa He UMEET MIOCKOCTH
CUMMETPHUH, T.€. IUIOCKOCTH, PEXYIIEH MPEeAMET Ha JABE 3€PKaJbHO-
no100HbIC TIOJIOBUHKH. OTpakeHUE B 3€pKalie BCAKOTO IMpeaMeTa, He
VMMEIOLIETO IUIOCKOCTA CUMMETPUHM, HE TOXKIASCTBEHHO MPEAMETY, a
MpEACTABISICT €ro aHTUIOo/ (3HaHTHOMED). Tak, oTpakeHHe YeloBeYe-
CKOM (PUTyphI B 3epKajie HE TOXKIACCTBEHHO OPUTHHAIY, a SIBIISIETCS €T0
aHTUINOJIOM. J/[Be pyKH — OfJHA aHTUIO/ APYTrOr. 3HAYUT, U OTPAKECHUE
ACUMMETPUYHOU MOJICKYJIbl — QHTUIIO/ €€. B KaX 01 U3 3TUX MOJIEKYJI
IPYINIbl HAXOIATCS HA OJMHAKOBOM PACCTOSHUM JPYyr OT Apyra u
BIIMSAIOT JPYr Ha Jpyra oauHakoBo. OTcloga OJUHAKOBBIE (PU3UKO-
XUMHUYECKHE CBOMCTBA. HO OHM OTIIMYAOTCS B IByX OTHOILICHUSIX.

1. OHM KpPUCTAUIM3YIOTCS B KpHUCTAUIMYECKUX (opMmax, He
MMEIOIIUX TIOCKOCTH CUMMETPHUM M OTHOCSIIUXCS APYT K JIPYry Kak
peaMET K 3epKaIbHOMY M300paxeHnto. IMEHHO 3TO CBOMCTBO U Ja-
JI0 BO3MOKHOCTB [lacTepy OTKpBITH SBJICHUE ONTHYECKON U30MEPUU:
MIpU KPUCTAJITU3AIMA BUHOTPATHON KUCIOTHI OH OOHAPY KU HAJTU4YKe
JIBYX THUIIOB KPUCTAJIOB Y PA3JECII UX C HOMOIIBIO MUHIIETA.

2. AHTUIIOABI TO-PA3HOMY OTHOCSITCA K MOJISIPU30BAHHOMY CBETY.
CBeT mpeacTaBisieT cOOOM 3JIEKTPOMArHUTHBIE KOJeOaHUs, COBEp-
IAFOIIMAECS BO BCEX BO3MOXKHBIX HAIIPABJICHUSX IO MPSIMBIM YTJIOM K
HaINpaBJICHUIO pPacpoCTpaHeHus cBeTa. [Ipu npoxoxaeHnu gyda cBe-
Ta 4epe3 HEKOTOPhIC ONTUUECKUE MTPUOOPHI, HAIIPUMED, YEPE3 MTPUIMY
Hukonsi, mpouCXOIUT MOIJIONICHUE KOJIEOaHU BO BCEX IJIOCKOCTSIX,
3a UCKJIFOYEHHEM OJIHOM OMNPENECICHHOU — IUIOCKOCTH TOJISIPU3ALIUY.
[Ipy MpOXOXKICHUU JTyda MOJISIPU30BAHHOTO CBETA YEPE3 COCAUHCHUE,
ACHMMETPUYECKH MOCTPOEHHOTO, TJIOCKOCTh MOJISIPU3ALNN CBETA I10-
BOPAYMBAETCA HA OMNPEACIECHHBIA Yroia. AHTUIIOABI BPAIIAKOT IJIOC-
KOCTb TOJIIPU3AIMUA CBETA HA OJIMH U TOT € yToJI, HO B Pa3HbI€ CTO-
POHBI — BJIEBO W BOPABO. YTJIBI BPAIICHHUS U3MEPSIIOTCS MOJISIPUMET-
poM. PaBHBIE KOJMYECTBA JIEBOIO U MPABOr0 M30MEPOB HA3BIBAKOTCA
paleMaToM — 3TO ONTHUYECKU HENEATEIILHOE MOJIEKYJISIPHOE COEIUHE-
Hue. Mono4Has KHCI0Ta, KOTOPAsk BPAIIaeT IUIOCKOCTh IMOJISPU3ALUU
CBETa BJICBO, MOJIYYaeTCsl U3 caxapa C MOMOIIbIO ONPEICICHHbIX OaK-
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Tepuil. MoJIoOYHasE KUCIOTa, BBIACIEHHAS U3 Msca, SBISETCA MPAaBO-
BpalaIOIIEN MOJIOYHOM KUCIOTOM.

MosoyHas KUCIoTa, NOJy4Y€HHAsl U3 MOJIOKA WA CUHTETUYECKH,
HE BJIMSET Ha MOJIAPU30BAHHBIN CBET W SIBISIETCA PALEMHYECKOW MO-
JIOYHOU KHUCIIOTON. ECiayu B MOJIEKyJie UMEETCA 1 aCUMMETPUUYECKUX
aTOMOB YTJIEpOJia, TO O0IIEee YHUCIO ONTUYECKUX U30MEPOB COCTABIIS-
er N =2" u Kaxaas mapa aHTUIONOB MMEET palemar. Berpewarores
COCJIMHEHUSI, UMECIOIINE aCUMMETPUYECKHE aTOMBI YTIIEpOJa, HO OIl-
THUYECKU HE JIeSATENIbHbIE. BUHOrpamHas KUCIOTa COAEPKHUT 2 ACUM-
METPUYECKUX aTOMa YTJIEpOJia, HO UMEET JUIb 2 ONTHYECKU AKTUB-
HBIX U30MEpA.

(|ZOOH (|300H (|300H (|2OOH
HO—(|2—H H—(|J—OH H—(|;—0H HO—(|2—H
H—(|:—OH HO-C|3-H H—C—OH HO-?-H

COOH COOH COOH COOH

(1) (2) 3) (4)

Crepeonzomepsl 3 1 4 (ME30BHHHASI KMCJIOTAa) ONTHUYECKHU HE/Ies-
TEJIbHbI BCJICJICTBUE BHYTPEHHEW KOMIICHCAllUM BpalleHus. Bparie-
HUE, BBI3bIBAEMOE BEPXHUM TETPAdIPOM, YHUUTOKAECTCS MPOTUBOIIO-
JIO’KHBIM 110 3HaKy ¥ PaBHBIM MO BEJIIMUMHE BpaIlleHHEeM, 00YyCIIOBJICH-
HBIM HUKHHUM TETPa3ApOM. XHUMUYECKUX METOAOB JJII YCTAHOBJICHUS
a0COJIIOTHOW KOH(MUTypaluu ONTUYECKH aKTUBHBIX MOJEKyJ HeT. Ho
€CJIM M3BECTHA KOH(UTypalus OAHOTO 4jI€Ha psia, TO MOXKHO yCTa-
HOBUTH KOH(DUTYpaIuio s KaKJI0ro BEIecTBa 3Toro psaa. Hampu-
Mep, B KaUeCTBE CTaHAapTa UCIOJIb3yETCs TNIMIICPUHOBBIN allbJICTU/L;

?HO C|IHO
H—(|3—OH HO—(|:—H
CH,OH CH,OH
D-konduryparnus (+) L-xouduryparnmus (-)

BoccTanoBieHreM CIUPTOBOM T'PYMHIbI B METUIIBHYIO M OKHCJIC-
HuemM CHO B COOH nonyuniu u3 D (+) IIMIEpuHOBOrO ajlbJerujia
D (-) neBoBpaiaronyo MOJ0YHYO KUCIOTY. IlyTeM Takux CUHTE30B,
HE 3aTparvBaroluX aCUMMETPUYHBIA aTOM YTJepo/ia, MOXKHO YCTaHO-
BUTh KOH(PUTYpaIlUIO BEIIECTB ATOI'0 PsIa.
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Cmepeoxumusn

XUpaIbHBIMUA MOTYT OBITH COECJIMHEHUSI HE TOJIBKO C YETBIPEXKO-
OpJIMHUPOBAaHHBIM aTOMOM Yyriepoaa. Hamnpumep, 3aMelieHHbIE aie-
HBI:

H C H H CH
3\ / \ / 3
C=C=C C=C=C

/ \ \
Ph CH3 H, C Ph

B 1922 roay ymanoce pa3ienuTh Ha ONTUYECKHE W30MEPHI 2,2’°-
TUHUTPOIUPEHUIT-6,6-TUKapOOHOBYIO KUCIIOTY:

COOH

NO, coon N,

COOH

2

NO,
COOH

JIi1st 0603HaYEHUST N30MEPOB UCIOJIB3YIOT IpaBuiio durepa — ux
OTHOCST K L- mnu D-psany (1o riaunepuHoBOMYy alibaeruay). Mzomepsl
pazIMyYaroT MO 3HAKY BPAIlEHUS TJIOCKOCTH MOJISIPU30BAHHOIO CBETA!
“+” — o 4acoBOM CTpENKE, “-* — MPOTHUB.

Opnno3HauyHOe 0003HAYEHUE U30MEPOB JAeT MPABUIIO MOCIEA0Ba-
TEbHOCTHU CTapIIMHCTBA aroMoB M Trpynn Kanna — Muronsaa — [Ipe-
jgora. CTapUIMHCTBO ONpPEAEISETCS AaTOMHBIMH HOMEpPAMH — YEM
OoJbiiie, Tem crapiie. Mosekyjia pacrojiaraeTcsi TakuM o00pa3oMm,
yTOOBI MJIA/IIAs TpyIna (Yamie BCero Bojopo ) Obuia yjajaeHa oT Ha-
omonatens. [lopsimok pacmoyioKeHUs OCTAIbHBIX 3aMECTUTENEH OIl-
penensier KoHpurypaiuio. Ecii ctapimmHCcTBO rpynn yObIBaeT Mo 4a-
COBOM CTpeJiKe, TO aCUMMETPHUYECKHUM IIeHTp uMmeeT R-koHdurypa-
uuro. Ecinm ke CTapmMHCTBO 3aMECTUTEIIEN MAagacT MPOTHUB YaCOBOU
CTpENKH, TO 3TO S-koHurypauus. [Ipu 3Tom, eciu ¢ acuMMeTpuye-
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CKHUM IIEHTPOM CBSI3aHbI OJIMHAKOBBIE aTOMBI, TO CTAPUIMHCTBO OIpe-
JENsIeTCs O CIEAYIOUIEH CBSI3H.

Ecnu onTuyeckue M30MeEpPHI HE SIBJISIIOTCS SHAHTHOMEpPaMu (3ep-
KaJIbHBIMU OTOOpaXKEHUSAMH APYT Apyra), TO OHU duacmepeomepul. B
OTJINYKME OT SHAHTUOMEPOB JUACTEPEOMEPHI UMEIOT pa3IudHbIe (PU3H-
yeckue (T, Ty) u xumuyeckue cBorictBa. ONTUYECKOE BpAIIECHUE Y
HUX MOXXET OTJIMYATHCA 110 HAMPABJICHUIO U IO BeIWYMHE. B Ha3BaHuu
JIMAacCTEPEOMEPOB YKa3bIBAETCS KOH(PUTypalus KaKJIOT0 XHUPaJbHOIrO
HeHTpa. Pa3znuuue B CBOWMCTBAaX y JUACTEPEOMEPOB UCIOIB3YIOT IS
pasfeneHus paneMudeckux cMmeced. JUist 3Toro Ha paneMU4ecKyro
CMECh JEUCTBYIOT ONTUYECKH AKTUBHBIM PEAr€HTOM M IMOJIY4YaroT
CMECh JIMACTEPEOMEPOB, KOTOPYIO Pa3ieiiOT GU3NYECKUMU WU XU-
MUYECKUMHU METOJIaMH.

XUMUYECKUE PEAKIMU C YYaCTUEM XHUPAJIbHOIO IIEHTPAa MOTYT
MPOTEKATh:

a) C cCOXpaHeHUEeM KOHpUTypaLHH,

0) ¢ oOpanieHreM KOHpUTrypaiuu,

B) C palieMu3anuen.

Acummempuyeckuil cunme3s — TOJYYEHUE ONTUUYECKU AKTUBHBIX
COCIMHEHUI U3 ONTUYECKU HENEATENbHbIX. Yacmuunsli acummempu-
yecKull cuHme3 MPOBOAAT C YUYACTUEM ONTHYECKH aKTUBHOI'O pearcH-
Ta, & AOCOIIOMHBIU ACUMMEMPUYECKUll cunme3 — 0€3 y4acTus ONTHYe-
CKHM aKTUBHOI'O pearcHTa.

Anvdezudo- u KemoKuciomul

K sToMy THumy cOoeIMHEHUN OTHOCSTCA MPOU3BOJHBIE KapOOHO-
BBIX KHCJIOT, COJEpKAIUEe aJbJCTUIHYIO WIM KETOHHYIO TpyInbl. B
3aBUCUMOCTU OT PACMOJOXKEHUS ATUX (PYHKIMOHAIBHBIX TPy pas-
JMYAIoT O, B, Y ¥ IpyTrHe aabAerua0- ¥ KETOKHCIOTHIL.

AJIbIETUTIOKUCITIOTHI:

OHC-COOH TJIMOKCHIIOBAsT KUCJIOTA (BCTPEYAETCS B MPUPOJIE
B HEJIO3pENbIX (PPyKTax)

OHC-CH,-COOH dopmunykcycHas Kuciiota (B CBOOOJHOM CO-
CTOSIHUM HEU3BECTHA)

3a cyeT BIUSHUA KapOOKCWIHHON TPYMNIbl alibJACTUAHAS Tpymma
CUJIbHO MOJIAPU30BaHA, IO3TOMY 3TO COCIMHEHUE CYIIECTBYET TOJIBKO
B Buge rugpara: OHC-COOHeH,O. ['nmuokcunoBas KHCIOTa HaeT
OOBIYHBIC PEaKIIMU Ha AJIbJACTUAHYIO TPYIIITY — C aMMHUAYHBIM PacTBO-
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pOM OKcHa cepelOpa, CHHUIBHOM KHUCIOTOM, THAPOCYIb(OUTOM, THI-
POKCHJIAaMHUHOM U T.J. U 110 KapOOKCUJIbHOM rpyImne (oOpa3oBaHue co-
neu, apupoB u T.14.). Tak ke Kak U GopMalIbAETU/I, TTTMOKCUIIOBAS KHU-
CJIOTa BCTYTMAET CO IIEJI0YbI0 B peakinto KanHuiapo

Q KOH 0 1,

2 —_— I + L

C C
H” “NCOOH HO” “~COOH HO COOH

['oMonoruueckuit psij; KETOKUCIOT OTKPHIBACT MTUPOBUHOTPATHAS
kuciora (CH3;C(O)COOH), kotopast mofy4uiia 3TO Ha3BaHUE MO CIIO-
co0y MOJIy4eHUsI — MUPOJIM30M BHUHOIpaJHON Kuciothl. [lo parmo-
HaJIbHON HOMEHKJIAType KakK ajbJerujo-, TaKk U KETOKUCJIOTHl Ha3bl-
BAaIOT KakK IPOU3BOJHBIC COOTBETCTBYIOIICH MpPEACIbHON KHUCIOTHI,
IIOJIyYEHHOU 3aMEIlEHUEM BOAOpOAa Ha auwil. Ha3sanusa ke mo cuc-
TEMaTUYEeCKON HOMEHKJIAType O0Opa3yloT W3 Ha3BaHUA COOTBETCT-
BYIOIIIEH KapOOHOBOM KUCIOTHI 100aBJICHUEM MPUCTABKU OKCO- U yKa-
3aHHEM MeCTa KETO-T'PYIIIHI:

CH;-C(0O)-CH,-COOH 3-okcoOyTaHOBas KHUCJIOTa, aleTOyK-
CycHasi KHUCJIOTa

CH;-C(O)-CH(CH;)-COOH  2-metun-3-okcoOyTaHOBasi — KUCJIOTA,
METUJIALIETOYKCYCHAs KUCTIOTa

3a cuerT BIUAHMS KapOOHWIA Ha THAPOKCHI KapOOKCHIHHOM
TPYIITBI TUPOBUHOTPATHAS KHCIIOTA CHIIbHEE YKCYCHOW. AIIETOYKCYC-
Has KUCJIOTa U €€ COJIM HEYCTOWUMBBI. BaxkHy10 posib B OpPraHMueCcKOM
CHUHTE3€ UTpaeT aleTOyKCYCHBIN A(up (3THIOBBIM 2(HUpP alleTOyKCYC-
HOM KHCJIOTHI) ISl TIOJYYEHHUS Pa3IUYHBIX KETOHOB M KHCJOT. ITO
AKUJKOCTb C MPUATHBIM 3aIIaXOM, HEpaCTBOpUMasi B BOJIE.

AIIETOYKCYCHBIN d(Pup CIIOCOOEH K KETO-€HOJILHOW TayTOMEPHH:

0 (@) OH O
] ]! —_ | P; c
H3C/C\C/C\O/C2H5 N H3C/C\\Ic-l:/ \o/ 2
H2

H;

O6e Gopmbl MOTYT OBITH BBIJEICHBI B CBOOOTHOM COCTOSIHUM: Ke-
TOHHAs — BRIMOPaKUBaHUEM; €HOJIbHAs — Meperonkoi. OkpaiirBaHue
C XJIOPHBIM 3KeJie30M ((puoJIETOBOE) AAIOT TOJBbKO €HOJbl. Conepxa-
HUE €HOJIbHON (POPMBI MOKHO OMPEACIIUTH MO MPUCOCAUHEHUIO Opo-
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Ma (Metiep) unu nmo YyraeBy — LlepeButrHOBY (M30Mepu3aIvs MOA
JNEUCTBUEM MarHUMOPraHUYEeCKUX COCAUHECHU).

Kuopp (1911 r.) pacTtBopss aleToyKCyCHbIN 3¢up B METPOJICH-
HOM 3(dupe M oXJIaxKJaad pacTBOP KUIAKUM BO3ayxXxoM. OH BBIIEIWI
KPUCTAJJINYECKOE BEIIECTBO — YUCTYIO KeTodopMmy. EHOIbHYIO (hop-
My KHoppy yaanoch monyuuTbh, pa30aBisis HaTPUHAIETOYKCYCHBIN
3GUp COJITHOM KUCIOTOM MPU CUIBHOM OXJIAXKJIECHUM (CMECh yuc- u
MpaHC-CTEPEOU30MEPOB).

[Ipu OOBIYHBIX YCIOBHUSIX alleTOYKCYCHBIM 3>(QUp HAXOIUTCA Ha
90% B ketonHoil u Ha 10% eHonbHOU (opmax (COCTOSIHUE paBHOBE-
cus).

Amunoxuciomol

BceTpeuaromuecs B IMpUPOJIE aMUHOKHMCIOTBI COAEPkKAT aMUHO-
rpynny y O-yrjIepoJIHOTO atroMa U oTHOcATCA K L-pany. [Ipunammex-
HOCTb aMUHOKHUCIIOT K D- Uiu K L-psiy onpenensercss KoHpurypaim-
eil aToMa yriepoja, COCEAHEro ¢ KapOOKCUILHOM I'PYMIION IO CpaB-
HEHHUIO ¢ L(+)- MOJIOYHOW KUCIIOTOM.

COOH COOH
H—C—NH, HN—C—H
CH, CH,

D(-)-Anaamn  L(+)-Ananun

Duzuueckue ceoucmed. AMUHOKHUCIOTHI TPEACTABISIOT COO0O0M
O€CI[BETHBIC KPUCTAJTMYECKHUE BEIIECTBA, TUIABSIIMECS C Pa3I0KEHU-
eM Bbilie 200°C. OHM OYEHB JIETKO PACTBOPUMBI B BOJIE U HEPACTBO-
puMbl B 3pupe. B 3aBUCUMOCTH OT paaukaia R aMUHOKHUCIOTBI MOTYT
OBITH CIIAJIKUMU, TOPEKUMU UJIU O€3BKYCHBIMHU.

Xumuueckue ceoticmea. I10CKOJIBKY B aMUHOKHUCIIOTaX COAEpKaT-
Csl aMHUHO- U KapOOKCHUJIbHASI TPYMIIbI, KOTOPbIE OKAa3bIBAIOT BIIMSHUE
IpyT Ha JIpyra, peakuuu aMHUHOKHUCIIOT OTJIMYAIOTCS OT TUHIUYHBIX pe-
aKIui KapOOHOBBIX KHCJIOT U aMHMHOB. Ha cBOMCTBa aMHUHOKHCIIOT
MOTYT BJIMSITh U JApyrue (QyHKIHUOHAIBHBIE TPYMIIbI, BXOMSIINE B UX
COCTaB.

1. Peakiiuyn aMHUHOKHCIIOT ¢ KHCIIOTaMH M OCHOBaHMSAMHU (amdo-
TE€PHOCTH ).
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Ol-aMHUHOKHUCJIOTHI SIBJISIOTCS aM()OTEPHBIMU U B PacTBOpPE Haxo-
naTca B BHae BHyTpeHHHX comneii: NH;-CH,-COO™ (6umomnspHsIif
noH). Bogusie pactBopsl umerot pH 6,8. Iloa neiicTBrueM dieKTpUye-
CKOT'0 TOKa HOHBI MUTPUPYIOT K aHOAY WM KaTOAY B 3aBUCHUMOCTH OT
pH pactBopa. IIpu npoBeneHuun mnpoiecca Ha XpoMmaTorpaguueckoit
OyMmare Wiy B TefisiX MPOIECC Ha3bIBAIOT AJIEKTPOGOPE30M U HCIOIb-
3YIOT JI UJICHTU(UKAIIMU U pa3feieHus kuciaot. 3Hauenue pH pac-
TBOpa aMHHOKHUCJIOTHI, IPU KOTOPOM HE OYyAET MPOUCXOJUTH DJIEK-
Tpodopesa, Ha3pIBACTCS U303JIEKTPHUICCKOU TOUKOM.

2. 0l-aMUHOKUCJIOTA TIPU HArpEBaHUM TEPSIET BOAY, B PE3YJIbTATE
4yero oopazyercsl HUKINYECKUN TUaMu/l, Ha3bIBA€MbIN TMKETONUIIEpa-
3UHOM, KOTOPBIN IIPU KUIISTYEHUU C COJISTHOW KHUCIOTOW THMAPOJIU3YET-
Cs 10 TAMENTUAA.

H
Ne_,O H
7 2
HN. -COOH + HN. COOH ___ Ij\ ¥ _° 1, (7 Cu N o -COOH
) CH M
H, H, 2HO (Pt [
H
JIUKETONMIIEPA3UH JIUTIETITU ]

B-AMUHOKHCIIOTBI TPH HArpeBaHUU OOPa3ylOT HEHACHIIICHHBIC
KHUCJIOTBI C OTIIEIICHUEM aMMHaKa:

RCH(NH,)-CH,-COOH — R-CH=CH-COOH + NHj;

Y- ¥ O-KHCIIOTBI, K&K U COOTBETCTBYIOIINE OKCHUKUCIIOTHI, JIETKO
OTLIEIUIAIOT BOJAY WM UHUKIM3YIOTCS, 00pa3ysi BHYTPEHHHE aMHJbl —
JTAKTaMBl:

B Tex ciyuasx, Korjia aMMHO- M KapOOKCHIIbHBIEC TPYIIbI pa3jie-
JICHBI TIATHIO B 00Jiee YIJIEpPOJIHBIMH aTOMaMH, TIPH HarpeBaHUH IIPO-
UCXOOUT MOJUKOHACHCAIIMS MO TUITY '"ToJIOBa — XBOCT'" ¢ 00pa3oBaHMU-
€M MOJIMMEPHBIX MOJUAMUIHBIX IIETICH.

n NH,-(CH,)s-COOH — (-NH-(CH,)s-C(O)-),
KamnpoH (TepJIoH)
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n HOOC-(CH,)s-COOH + n NH,~(CH,)¢-NH, —>
[-C(0)-(CH;)4-C(O)-NH~(CHy)-NH-],
HaAWJIOH (aHUT)

3. Peakiuy kapOOKCHUIbHOW IPyIIibl aAMUHOKHUCIIOT.

[Ipy HarpeBaHMM aMHUHOKHCIOTHI CO CIHPTOM, HACBIIICHHBIM
XJIOPUCTBHIM BOJIOPOJIOM, MPOUCXOAUT 3TEPpUPUKALINST AMUHOKUCTOTHI
U o0pasyercst CIOXKHBIN 3Pup. XJIopaHTUAPUALI AMUHOKUCIIOT TMOTY-
4aloT JACHUCTBUEM XJIOPUCTOTO aleTuiaa U nsartuxjopuctoro docdopa,
MPUA 3TOM OJHOBPEMEHHO MPOUCXOAUT AlMJIIMPOBAHUE aMUHOTPYIIIIHI.
[Ipy HarpeBaHUM KHUCJIOTHI C PAaCTBOPOM THJAPOKCHJA Oapusi oHa Jie-
kapookcunupyetcs 10 CO, u amuHa. Te ke aMUHBI MOTYT MOJYy4aThCs
B pe3yJibTaTe JACKapOOKCUIMPOBAHUS MO JIEUCTBUEM OaKTepHil B KU-
ICYHOM TPAKTE YEJIOBEKA U KUBOTHBIX.

4. Peakiimuy aMUHOTPYIIIbI AMAHOKHCIIOT.

A30THCTasg KUCJIOTA pearupyer ¢ aMHUHOTPyNIaMu aMHUHOKHUCIIO-
Thl ¢ 00pa30BaHUEM OKCHUKHUCIIOTHI, a30Ta U BOJbl. C UMUHOTPYIION
MIPOJIMHA PEAKIUS HE UET.

5. IIBETHBIE pEAKIIMA AMUHOKHUCIIOT.

Huneuopunosas peaxyus. 1lon neicTBUEM HUHTHAPUHA MPOUC-
XOAUT OKHUCIUTEIBHOE JI€3aMUHUPOBAHUE O-aMUHOKHUCIOT. Bbije-
JSFOITUNCS TIPU 3TOM aMMHaK pearupyeT ¢ HUHTHAPUHOM, 00pasys
NPOAYKT roiayooro mnsera. [IponnH U OKCUIIPOJIMH B TE€X K€ YCIOBUSIX
JAIOT KPACHYI0 OKpacKy. Peakius npuMmeHsieTcst 1Jisi KOJTUYECTBEHHO-
ro ONPEACICHUS aMUHOKHUCIOT. DTy PEaKIUI0 JAl0T aMUHOKHCIIOTHI,
coJiep Kalllie Mo OJHOM CBOOOAHOM KapOOKCUILHOW U aMUHOTPYIIIIE.

Kcanmonpomeunosas peaxyus. Ilpu oOpaboTke Ttpuntodana,
TUpO3MHA U (peHmnaannHa KoHueHTpupoBaHHOM HNO; nosBisieTcs
KenTas OKpacka, KOTopasl MpH J100aBJIICHMM aMMHaKa MEPEXOJIUT B
OpPaHXKEBYIO.

KoHmponbHbie 3a0aHus
1. HazoBute coeaunenus no cucremarnueckoit (MIOITAK) u pa-

HI/IOHaJ'II)HOﬁ HOMCHKJIaTypaM, I'iI€ BO3MOXKHO, IIPUBCOAUTC TPHUBHUAJIb-
HBIC Ha3BaHWA Kap6OHOBBIX KHCJIOT.
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H,C C OH H,C  HC OH H,C C OH
’ H, | H
CH,
H
0 OH _C o O OH 0 OH
Hc” )
d) e) )\ f) g o
OH OH
HCT ™ HC™ “SNcH HC| “NCH Hﬁ N
I 1 I
HC CH HC CH 7 HC _~CH
Deda NP HO OH Y
H H
OH NH

2. IlpencraBbTe CXEMBlI OKHUCICHMS CIEAYIOIMNX COEAUHEHUM
(YKa)XUTE OKUCTUTENU U YCIIOBUS):

a) M300yTUJIOBOrO cIUpTa; 0) rekcaHoHa-2 ; B) 3-MeTUIIOyTaHaIs;
') 2-METUJIFeKCEeHa-3.

3. HamumwuTe peakiuu, ¢ MOMOIIBI0 KOTOPBIX aAllETOH MOYKHO
MPEBPATUTH B U30MACIISIHYIO KUCJIOTY.

4. OKCOCHHTE30M TOJIYUUTE CIACAYIOIINE KUCIOTHI: a) 2,3-auMe-
TUIIOYTaHOBY1O; 0) 3-MeTUIOYTaHOBYIO; B) 2-METWJIOYTAHOBYIO.

5. Tlomyunte N-HUTPOOCH30MHYIO KUCJIOTY W3 IM-HUTPOTOJIYOJIa,
MCTIOJIB3YSI PEAKIIUIO THPOIN3a TPUTAIOTEHIIPOU3BOIHOTO.

6. 3anogHUTE CXeMy NPEBPAILCHUM, HAIMIIUTE YPABHEHUS PEaK-

AN
CH,
| H,0 SOCl, KCN H,0
/C\ 7 CH3 —> A——> B ——— C —> D
H,C” H °C 0
H H,SO, [HCI]

2

7. KakoBa 3nekTpoHHasi KOH(QUrypalus atoma yriiepojia B Kap-
ookcuibHOM Tpytie? M300pa3uTe MpoCcTpaHCTBEHHOE CTPOEHHUE Kap-
OOKCHUIaT-uOHA.

8 HazoBute no cucremaruueckoin (MIOITAK) u panuonanbHOM
HOMEHKJIATypE CIEIYIOIIME OpraHnyeckue coequnenns. PaccMorpure
WX KakK MPOU3BOJAHBIC CICIYIONIMX KapOOHOBBIX KUCJIOT. /16 BOZMOX-
HO, IPUBEIUTE TPUBUAIIbHBIC HA3BAHMSI.
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CH, O OH O CH H,C
a) |l b | g © |7 H d) ° ° 9
C H_C _CH_C c. _C._ _O_ _CH
He H T Son HCTHYCT ToH nce [ >¢” ¢” e _C_ _C
I ‘ | onH, |l H, H,c HC OH
OH CH, 0 H,
H, CH, © o 0 0
e)Ho. _C_ 0 f (I: g g g h) ||
¢ ¢ C_H C
I | He H T Yon me” ¢T Com HCT Ca
0 OH Il I NN
0 CH

9. HanummTe cXeMbl MOJY4Y€HUS MOJIOYHOW KUCJIOTHI BCEMHU H3-
BECTHBIMU BaM crocobamu. Hanummure 11 Hee peaknuio ¢ NaOH, a
JUI TOTy4eHHOro coenunenus ¢ H-C4HyBr.

10. 3anonHuTte cxembl npeBpamieHnid. Hanumure ypaBHeHus pe-
aKIUi:

H2
_C O Br, C,H,OH Zn  (CH,),CHCOCH,
a)H3C ———»> A——>» B—» ¢ ——> D ——>[
H* a¢up. p-p THJIPOJIH3

6 C Ce NaOC,H; Br, NaOC,H; NaOH
Juc” > N — = A—> B —>= C —>D

H, BOJH. P-P

11. Kakue u3 cneayronmux COeIUHEHUH ONITUYECKU aKTUBHBI:

O O
oom oo oo e
~ N ~CH- CH HO C_H
~ h ' no” \(lj OH ~

T ? OH

OH OH @) Br
e OH O OH 0
o PN AN
HO C
YH\C OH H3C/H\C/ \f \C/ \C OH
Hz H2 HZ H2
(@) OH

12. Yto Ha3pIBaeTCs acHMMETpUYECKHM cuHTe30M? [IpuBemgute
MIPUMEPHI YACTUYHOTO ACUMMETPUYECKOTO CUHTE3A.

3.4.5.3. Apomamuueckue zemepouukiuuecKue coeOuHeHus

DTO NUKIMYECKHUE OPraHUYECKUE COCIMHEHHMS, BKJIIOYAIOIIUE B
UK TE€TEPOATOMbI, HApUMEp, OKHUCh OSTUJICHA, KapOWJ KaJbIlUsl.
Hawnbosnee BaxkHOE 3HAUECHHE UMEIOT FE€TEPOLMKIIbI, COAEpKAIUEe aTo-
MbI N, O, S.

CBoiicTBa T€TEpOIMKIOB B OCHOBHOM B 3HAUUTEJIbHON CTENECHU
3aBUCST OT pa3Mepa IUKIIa, OT XapaKTepa CBI3€il B IIUKJIe, OT TUIIA re-
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TEPOATOMOB M MX KOJIMYECTBA, OT HAJIMYUS KOHJACHCUPOBAHHBIX K-
JIOB.

['eTepoluKINYECKHE COETUHEHNS, HE COIEPKAIINE KPATHBIX CBSI-
3€H, M0 XUMHYECKUM U (PU3UYECKUM CBOMCTBAM MOXOXKU HAa COOTBET-
CTBYIOIIUE ATUIUKINYECKUE COCMHEHUS, KaK MpaBuio. CyliecTByeT
Ipyras, O4eHb OOIIMpHAs TpyIa TeTePOIUKIOB, UMEIOIINX COMps-
KEHHBIE CHUCTEMBblI KPaTHBIX CBsi3eil. Takue reTeponuKIIbl MPOSBIISIOT
apOMATUYECKUN XapaKTEP U MO CBOECU YCTOMYMBOCTU W THUIIAM PEaAK-
U HAIIOMUHAIOT OEH30J1 ¥ €r0 MPOU3BOIHBIE.

Hawunbosee npouHble 1 OMOJIOTUYECKHU IICHHBIE 5- U O-YJICHHBIE T'e-
TEPOLMKIIbl UMEIOT OTPOMHOE 3HAYCHHUE: BCTPEUYAIOTCS B BUTAMHHAX,
AMUHOKHCJIOTaX, MUTMEHTAaX; HyKJIEHHOBBIX KuciaoTax, ATD u np.

Kak npaBuio, reTepoluKiIbl HOCAT TPUBUATIbHbIC HA3BaHUS.

3amena ¢parmenta H-C= Ha -N= B O€H30j1€ OCTaBJISIET CUCTEMY
apoMaruueckoi (mupuauH u 1p.). Ciaeayer oOpaTuTh BHUMaHHUE Ha
TO, YTO p-3JIEKTPOHHAs napa (HenojenaeHHas) atoma N B 3TOM ciryyae
HE BKJIIOYAETCA B apOMATUUYECKUM CEKCTET U MPOTOHUPYETCA OObIU-
HBIM 00pa3om (0OyCJIOBIMBAET OCHOBHBIE CBOMCTBA), Majio BIUsAS Ha
apOMAaTHUYHOCTh CHCTEMBI. J[pyroe neno, korjga B OeH3oJie rpynmna -
CH=CH- 3amenena Ha =NH-, -O-, -S- (3T0 U30371€KTPOHHbBIE TPYIIIIHI,
T.€. BHOCAT OJMHAKOBOE YKCIIO 3JIEKTPOHOB B OOIIYIO CUCTEMY). 31ECh
MPOTOHUPOBAHKWE HAPYIIA€T aPOMATHUYHOCThL s/pa, OJOKUPYS p-
AJIEKTPOHHYIO TMapy rerepoaromMa. Kpome Toro, B Takux reTeporukiax
HIECTh AJEKTPOHOB JEIOKATN30BaHbI 110 MSATH aToMaM. JTO JIeJIaeT re-
TEPOILUKI JJIEKTPOHOM3OBITOUHBIM M JIETKO aTaKyeMbIM 3JIEKTPO-
(GUWIbHBIMU YacTUIlaMU. Takue reTepolUKINYECKUE COCMHEHUs Ha-
3bIBAIOT CYyNIEPAPOMATUUECKUMU.

B oOmiem ciydae reTepoiukil MOXKET BKJIIOYaTh U JPYTHE H30-
3MeKTPOHHEIE Tpymmsl (rpynma =0-" m303mnexTporna -CH= u Moxer
3aMEHSTh ee 0e3 HapyIIeHUs apOMAaTUIHOCTH ).

Ilamuunennvie cemepoyuxvt

[Tuppon UMeeT UCKIIOYUTEIbHO Ba)XKHOE 3HAYCHUE JJIS YKU3HE-

NESATELHOCTH )KUBOTHBIX U PACTUTEIIbHBIX OPraHU3MOB,
/ \ T.K. €ro SJPO JEKUT B OCHOBE reMa — IMPOCTETUUYECKOMN
TPYIIIBI TeMOTJI00UHA KPOBH U XJIOPOPUILIA — 3€JICHOTO

N [IMTMEHTA JINCTHEB.
H [Tuppon — OeciiBeTHasi HEYCTOMYMBAsL KUJKOCTh, B
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BOJIE TIOYTH HEPACTBOPUM. IIMPPOI FeHETUYECKHU CBA3aH ¢ PypaHOM H
mnodenom. FOpeeB MoKa3anl BO3MOXKHOCTh MX B3aMMHOIO IIEPEXOJa
rpu 300°C Ha OKCHUJIE aTFOMUHMSL.

NH,
cdbypaH Z/ \S -— Z/ \S nuppon
o H,O
H

N
H
NH

\

3
(l ) THodeH

S

B c¢Bsi3u ¢ TeM, 9TO p-35eKTpOoHBI N-aTomMa IMHUPpPOJIa BTIHYTH B
oOIIMI CEeKCTET, OH He 00agaeT OCHOBHBIMHU CBOMCTBaMu. Ilpu neii-
CTBUU KUCJIOT IMMUPPOJT MTOJTUMEPU3YETCS:

Z 5 + e -
/ \ H N+ H — nonumMepusauus
N

N
H H H

Oo6nanast cnaObIMU KUCIOTHBIMU CBOMCTBaMH, MUPPOJ B3aUMO-
JNEUCTBYET C METALUIAMHU, TIPU 3TOM MPOUCXOAUT 3aMENICHUE aTOMa
BOJIOPOJIa HA METAJLIL.

ﬂ+ KOH ——= Q + H,0

N
H
B o6miem ciaydae 11 BCeX MEPEUYUCICHHBIX TeTEPOIUKIOB C OJ-
HUM Te€TepOaTOMOM HamOoOJIee PEaKIIMOHHBIM B PEAKIUIX SJICKTPO-
(bUIBEHOTO 3aMeIIeHUSs SIBIsETCA (-TojioxkeHue. [luppon nerde BCTy-
MaeT B PEAKIHI0 TaJOT€HUPOBAHUS, 4YeM OEH30J; OTHOCUTEIbHBIC
CKOPOCTH peakiuu OpomMupoBaHus: 0eH3on — 1, Tnoden — 5, pypan —
120, a muppos — 108. B peakiuio HUTpOBaHUS MUPPOJ HE BCTYIIAET,
T.K. OH HE yCTOMYMB B Kucjoul cpene (armumodoOeH). Ayuooghoo-
HOCMb — HEYCTOMYHUBOCTh B KUCJIOTaX.
[Tuppon B oTimume OT O€H307a OYEHb JIETKO OKHUCISETCS, €ro
MO>KHO BOCCTaHOBUTB CTYIIEHYATO:
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0 O ()

N N N
H H H
[Tupponun [Tupponuauu

OCHOBHBIE CBOWMCTBA YCWJIMBAIOTCS OT MUPPOJIA K TUPPOTUIUHY.

Ha ocHoBe o-nupponanbaeruaa B 1929 r. @Oumep cuaTe3npoBan
OCHOBY IreMa KpOBH — sJIpo nopduHa.

Cucrema mopduHa apoMaTUdyHa U COJEPKUT 26 000OIICHHBIX
ANEKTPOHOB (N=6), IIocKas, 3Heprusi pezoHanca ~ 250 Kkaji/MoJib,
yCTOWYMBA U JIETKO BCTYHAeT B PEAKIMH AJICKTPOPUIHLHOTO 3aMellie-
HUSL.

Kpacsiiiee BemiecTBO KpOBH  T'€MOTJIO-

OWH — XPOMOIIPOTEU, COCTOSAIINNA U3 OeKa —
r100MHa U COOCTBEHHO MUTMEHTa — rema. ['em
aBisieTcss nop@upuHoM (B MOPPUPUHE €CTh
3aMECTUTEIN) C KOMIUIEKCHO CBSI3aHHBIM HO-
nom Fe** |—|(j -

dumepoM OBUIO TaKKe YCTAaHOBJICHO
cTpoeHue xjiopoduia. B xpomortacrax pac-
TeHHI XJIOpODMII CBA3aH ¢ OCIKOM — IJIACTHHOM, 00pa3ys XpoMo-
POTEHT — XJIOPIUIACTUH. ['eM U TeMOTJIOOMH OTJIMYAIOTCS TEeM, C Ka-
KM aTOMOM METajlsla CBA3aHO sapo nopduna. [TupponasHbie KoJbIa
BXOJISIT B COCTaB OMIMPYOHHA U KETYHBIX KUCIIOT.

3amena B nuppodie rpymnmnsl -CH= B 3-M monoxxeHuu _
Ha -N= IpPUBOJUT K apOMaTHYECKON CHUCTEME MMUIA30JIa. f \
ApoMaThyecKuil CEeKCTeT MMHja3ojia oOpa3oBaH 6 dJeK- )
TpoHaMH (KaK B MUPPOJIC); HEMOJCICHHAs Tapa p-3JIeKT- H
POHOB aTOMa a30Ta B MOJIOKEHUH 3 OCTAETCSI CBOOOIHON U
COOOIITAeT TEeTEPOILUKITY OCHOBHBIC CBOMCTBA (KaK B TUPUIUHE).

OH XOpOIII0 pacCTBOPUM B BOJIC M TJIOXO B HETIOJISIPHBIX OpraHuyve-
CKUX PaCTBOPUTEIISX; UMEET aHOMAJILHO BBICOKYIO TEMIIEPATyPy KHUIle-
Hust (256°C) mpu CpaBHUTENILHO HU3KOM MOJEKYISPHON Macce, 00y-
CJIOBJICHHYIO OY€Hb CHUJILHOM accolaliei MOJIEKyJ 3a CueT BOAOPO-
HBIX cBs3el. J{is uMuaaszona xapakrepHa IpoOTOHHAS TayTOMEPHS.

-\_._\_\_
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Nmunazo BXOJUT B COCTAB HEKOTOPBIX AMUHOKHUCIIOT, HAITPUMED
B TUCTHJIUH (HE3aMEHMMas MPUPOJIHAs aMUHOKHCIIOTa). ['icTaMuH ur-
paeT BaXHYIO POJb B CTUMYJISLIMM COKPAIIECHHS TIaJKOW MYCKyJaTy-
pbl. [Ipy rHreHnn 0€JIKOB TUCTUANH pacnagaeTcs 10 TMCTaMUHA!

H

H 2 H
, ,COOH ¢t
C— 2
( C\H —_— — \
HN_ N  NH, HN N  NH,

Nmua3on BXOJUT B COCTAB ITYPUHOBOTIO SIJIpa.

Illecmuunennwvie zemepoyuriol

[IupuavH — KUAKOCTh C HENPUSATHBIM 3aIllaXOM, CMEIIMBACTCS C
BOJIOM M OOJIBIIMHCTBOM OpPraHWYECKUX pacTBoputened. SAapo nupu-
JIMHA BCTpEUAETCs B ajKaJlOWJlax, BUTAMHHAX, KOPpepMeHTax U 00JIib-
IOM YHCJIE JIEKAPCTBEHHBIX MPENapaToB.

B cBs3u ¢ TeM, 4TO ANEKTPOHHAS Mapa aroMa N HE Yy4acTBYET B
0o0pa30BaHUU apOMATUUYECKOTO CEKCTeTa 3JIEKTPOHOB, MUPUAUH IPO-
SBJISIET CBOMCTBA OCHOBaHMWS. OCHOBHOCTh MUPHUJMHA OJM3Ka K OC-
HOBHOCTHU aHWInHA. [I[MpUIMH U €ro NPOU3BOAHBIE 00Pa3yIOT YETBEP-
TUYHBIE COJIU, HAIPUMED, MPU HArPEBAHUU C MOJUCTHIMU ATKWIAMU:

ApOMATUYHOCTb sIipa MUPUJMHA BBIPAXKEHA OUYEHBb SAPKO — OH HE
paspyuiaeTcs OMXpoMaToOM Kaldusl U a30THOM KHUCIOTOW U TEPMHUYECKHU
ycToiuuB. [IupuIuH U €ro roMoJIory, XOTs U ¢ TPYJOM, HO CITIOCOOHBI
HUTPOBAThCA M CYyJIb(PUPOBATHCS, MPUUEM BCErAa MOIydaroTcs 3-
3aMENIECHHbBIE MPOU3BOAHBIE. JTO PE3YbTAT BIHSAHUS HA pacnpeelie-
HUE 3JIEKTPOHHOUN TUIOTHOCTU 00Jiee 3JIEKTPOOTPULIATEIIBHOTO aToMa
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a30Ta. DIEeKTPOodUIbHOE 3aMEIICHUE 10 CPABHEHHUIO ¢ OCH30JI0M ITPO-
TEKaeT TPYJIHEE €Ill€ U MOTOMY, YTO OHO BEJETCS OOBIYHO B KHCJIOU
cpelie, B KOTOpOW NMUPUIWAH CYIIECTBYET B BUIE KaThoHA. [loynoxu-
TEJbHBIM 3aps] Ha aToMe a30Ta IMOHIKAET OOIIYI0 3JIEKTPOHHYIO
IUIOTHOCTH B SIAPE.

JI71s1 3aMEIIEeHHBIX MUPUANHOB OYEHb JIETKO MPOTEKAIOT pEeaKIuu
HYKJICO(PUILHOTO 3aMEIIEHUs B O- U Y-TIOJIOKEHUSIX (BIUSHUE aTOMa
azora). [{ng caMoro nmupuaMHa MPOTEKAET MPOIECC HYKICODUIHLHOTO
3aMeIIeHUs BOJ0poJa — peakiusa Ynundadbuna.

N ., NH, S
| NaNH, —= ||

~Z ~Z

N N~ NH,

[IMpuaAMHOBOE KOJNBLO YCTOMYMBO K JIEHUCTBUIO OKUCIIATENEU, HO
pu 00paboTKe MUPHUIMHA THAPOIIEPEKHUCHIO BOAOpoa oopaszyercs N-
OKHUCH MMUPUJINHA:

| + HZOZ

s 2- u 4-OKCUNIUPUANHOB XapaKTEPHA JIAKTUM-JIAKTAMHas Tay-

TOMEPHUA.
N X
) — (L
=
N~ “OH N° 0

H

Jlakramuas popma (mupugoHoBasi (hopMa) BBITOJIHA B CHIIY JIBYX
(baKkTOpOB: KpOCC-CONpPsiKEHUsT U OOJBIIEro CPOJICTBA K NMPOTOHY Yy
aroma N, yem y aroma O.
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HI/IpI/I,Z[I/IH BOCCTAHABJIMBACTCA B ITUIICPUINH

H,
C
ZYYN
N [H] 6 eH,
—_—
N |
H

B Onoxumuyeckux mporeccax HamOoJiee Ba)KHYIO POJIb UTPAIOT
CIEAYIOIINE MPOU3BOIHBIC MUPHUINHA!

— aMu/Jl TUPUAUH-3-KapOOHOBOM KUCHOTHI (BUTaMuH PP) mpume-
HAETCA KAaK MPOTUBOIEIUIAPTUYECKOE CPEJCTBO;

— n3oHUa3u (TUApa3ul NUPUIUH-4-KapOOHOBOM KHUCIOTHI) — OJI-
HO U3 CaMbIX aKTUBHBIX CPEACTB MPOTUB TyOEPKYII€3a;

— CyIb(OUANH — CaMblil aKTUBHBIN U3 CyJIb(PaMUIHBIX PENAPATOB
Ha OCHOBE Ol-aMHHOTIMPHJINHA.

CoenuHeHUs MUPUIMHOBOTO psiia TaKXKe BXOJMSIT B COCTaB BHUTa-
MUHOB Tpynnbl B, KOTOpbie y4acTBYIOT B (D€pMEHTATUBHBIX OKHUCIIH-
TEJIbHO-BOCCTAHOBUTEIIBHBIX TIpoOlleccax U Mpoleccax AeKapOOKCHUIIN-
POBaHUSI aMUHOKHUCIIOT.

[TupUMUIUHOBOE KOJIBIIO BCTPEYAETCSI B MHOTOUYHMCIICHHBIX TPH-
POJHBIX MPOIYKTAaX: BUTAMUHAX, KOQEPMEHTAX U HYKIECHHOBBIX KHU-
cinotax. OCOOEHHO Ba)KHYIO POJIb UTPAIOT OKCU- U aMUHOTUPUMUIU-
Hbl. [TupumMuauH 061agaeT apoMaTUHYECKUMH CBOMCTBAMU, PACTBOPUM
B BOJIC, JJAET COJU C | SKBUBAJIEHTOM KHCJIOTHI (OCHOBHBIE CBOMCTBA).
[Iporonusamuss oaHOro aroMa N MOHMXKAE€T OCHOBHOCTH APYTOro
BCJICJICTBUE B3aMMHOTO BIUSHUS B 00IIEH apOMaTUYECKOM CHUCTEME.

4 OnekTpoUIbHOE 3aMelieHue 3aTpyJHEHO M Ha-
5~ = 3 MpaBIEHO B MOJIOKEHHE S5, a HyKieopuibHOE — B 4-€ U
- | F; , 6-€ TIOJIOKEHUS.
M HHTEepecHBIl MEeXaHU3M HYKJICO(UIBHOTO 3aMele-
U Sy(ANRORC) nist 3aMEIIEHHBIX TUPUMUAJUHOB OBbLI
oTkpeIT Ban-gep-Ilnaccom B 1970-e rr. Hazanue pacmmdppoBbiBaeT-
Csl— TPUCOEAVHEHUE HyKJIeopuiaa, pPacKpbITUE apOMaTUUYECKOTO
KOJIbIIA, 3aKPBITUE [IUKJIA.

1

155



R

S\ KNH, « NZ R Z Br
| > | — >
N _
N Br
NH, *

N Br
3k

s

Y

k\ HCéN>I< I\L‘

N NH,
k

bonbiioe 3HaueHUE B XUMUU HYKJIEMHOBBIX KHUCJIOT UMEIOT Clie-
IYIOIIME OKCH- WU aMUHOIPOW3BOJHBIC MUPUMHUIMHA B KeTohopMe:
2,4-muruIpokCUnIupuMuAnH (ypamun), S-MeTun-2,4-aIuruapoKCUIm-
PUMHANH (TUMHH), 2-TUAPOKCU-4-aMUHOTTUPUMHUANH (IIUTO3HUH ).

Bce Tpu coeauHeHHs JIETKO MOTYT OBITh MOJIYYE€Hbl CHHTETHYE-
cku. OHM PacTBOPUMBI B BOJIE U HEPACTBOPUMBI B HEMOJISIPHBIX pac-
TBOpUTENAX. VIMEIOT BBICOKYIO TeMIIepaTypy IUIaBJICHUSA, YKa3bIBalO-
IIYI0 Ha HAJUYUE BOJIOPOJHBIX CBs3eil. O0NaatoT SIpKO BhIpAKEHHON
KMCJIOTHOCTBIO, OJIM3KOM K KUCITOTHOCTH (DeHOa.

Konoencuposannwie cucmemut
¢ 5- u 6-unennvimu cemepoyuxiamu

Nupmon — 310 OEH30MUPPOI.

OH coaepxut 10 0000IIEHHBIX JIEKTPOHOB B

IMKJIE U 00JIafaeT, COMIacHO MpaBMIy XIOKKENsS

| (4nt+2, rae n=2), apoMaTHYECKUMHU CBOWCTBAMH.
OOpa3yercsi py THHUEHUM O€lKOB. B 3amMeTHBIX

H KOJIMYECTBAX COJEPKHUTCS B KaMEHHOYTOJIbHOM
cmoie. O0nagaeT HEMPUATHBIM (eKaTbHBIM 3aria-

xoM. Kak u uppos, He o0JiajaeT OCHOBHBIMU CBONMCTBaMHU, HO HE ycC-
TOMYUB K JCHUCTBUIO KUCIOT (OcMoJisieTcs: kuciaotamu). Hanbomnee pe-
AKIIMOHHBIM TIOJIOKEHUEM JIJIs SJICKTPO(PMIBHON aTaku B MHAOJE SB-
asieTcd mosiokeHue 3 (eciu OHO 3aHATo, TO 2). Cpeau BceX reTepo-
IMKJIOB MPOU3BOJIHBIC HWHJIOJA 3aHUMAIOT HMCKIIOYUTEIRHO Ba)KHOE
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MECTO [0 MHOT000pa3HI0 MPOSIBICHUM pa3IuYHbIX TUMOB (PU3UOJIOTHU-
YECKOW aKTUBHOCTH JJaKe€ B OYCHBb MAJICHBKMX KOHIICHTPAIUSIX.

Tpuntodan — 310 B-(3-unmonwn)-ananud. [lpu MeTabosH3MeE
TpuntodaHa B >KUBOM OpraHu3Me oOpasyercs 3-WHIOIMIYKCyCHas
KHCJI0Ta (reTepoayKCuH) — Hambojee IIMPOKO H3BECTHBIM M IMpHUME-
HAEMBIA CTUMYJIATOP POCTA PACTCHUMU.

H H,
2 COOH C
C—cH ~COCH
\ -
[, \
N
N
N H
2-aMHUHO-3-UHI0IUJI-IIPOITAHOBAS reTepoayKCUH

KHCJIOTa (TpUnTOdaH)

5-OKCUTPHUIITAMUH (CEPOTOHUH) — UTPAET BAXKHYIO POJIb B OMOXU-
MHUU SKHUBOTHBIX OPTaHU3MOB, PETYJIUPYs Iepeaady HMITYJIbCOB B
HEPBHBIX TKAHAX U KPOBSIHOE JIaBJICHHE.

H, H,
HO c
| NH,
N
H

4-oxcu-N,N-gumetwirpuntaMud (JIC/] — HapKOTHK) BBI3bIBAET
raJUTFOIMHALIAH.

Nnuauro — xpacurens. benbli MHAUTO PacTBOPSIETCS B LIEI0YaAX
(uM 00pabaThIBAIOT BOJIOKHO), HA BO3JAYXE OH OKHUCIAETCS U MEPEXO-
JUT B CUHUW UHAUTO (3TO KyOOBOE KpalleHue).

o OH
N [H] \ N
O X T (O O
H o H Ho
CUHUI UHIIUTO O€eJIBIA MHIUTO

[lypun mpeacTaBisieT coO0M apoMaTHYECKUN TeTEPOIUKII, o0pa-
30BaHHBIM CKOHJEHCHUPOBAHHBIMH IO 00IeMy peOpy sapamMu MHPH-
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MUJMHA U uMH1a3051a. Hymepatius sinep He oTBeHaeT OOMICIPUHSATHIM
MpaBWIaM JJisl TOJIMKOH/ICHCUPOBAHHBIX CUCTEM:

5 7 BoceMb p-35IeKTpOHOB W HEMNOJECICHHAS

1N /iN AJIEKTpOHHas apa atoma N B ToJI0)keHun 9 06pa-

| 1‘> g 3YyET JeUEeT apOMaTUYECKUX 3JIEKTPOHOB. [IypuH —

2 Nf 4 Ng cnaboe OCHOBaHHWE, OH YCTOMYMB K JCHCTBHIO

3 H OKMCIIUTEJICH, XOpOUIO pacTBOpuM B Bojae. Hau-

OoJibllIee MPAKTUYECKOE 3HAUCHUE UMEIOT OKCU- U

AMUHOIIPOU3BO/IHBIC ITyPUHA:

— aJICHUH — 6-aMUHOIYpHH;

— I'yaHHWH — 6-THAPOKCH-2-aMUHOIYPUH;

— Mo4YeBas KuciaoTa — 2,4,6-TpUMOKCUITYPHH.

Bce okcu- M aMHHOIYpPHHBI — 3T0 BhIcOKorutaBkue (300°C) Gec-
I[BETHBIE BEIIECTBA, MJIOXO PACTBOPUMBIE B BOJE, HO XOPOIIIO PACTBO-
pUMBIE€ B IIEJIIOYHBIX pacTBOpax. Bricokue Temriieparyphl IUIaBICHUS
YKa3bIBalOT Ha 00pa30BaHUE MPOYHBIX aCCOLMATOB 3a CUET BOAOPO/I-
HBIX CBSI3EH.

MoueBasi KMCJIOTa SBJISIETCS KOHEYHBIM MPOJYKTOM OOMEHa Ty-
PUHOB B JKHUBBIX OpraHM3Max M BBIBOJMTCS U3 OpraHU3Ma C BOJO.
DKCKpeMEHTHI 3Mel coaepxkart 10 90% MOUeBOM KUCIOTHI.

AJICHUH ¥ T'yaHHH SIBJISIFOTCS OCHOBHBIMHM YacCTSIMHU HYKJIEMHOBBIX
KHUCJIOT, aJICHUH, KPOME TOT0, BXOJUT B COCTaB KOPEPMEHTOB.

KonaencupoBanHas cuctema u3 0€H30Ja U MUPUIUHA HOCUT Ha-
3BAHHUE XUHOJIMHA!

XUWHOJIMH 00J1ala€T OCHOBHBIMU CBOMCTBaMH,

(v ) o EH'“H
YCTOMYMB K JEUCTBUIO OKucauTeneil. CoelnHeHus
psila XMHOJIMHA UMEIOT O0JIbIIOE 3HAYEHUE B CUH- -
Te3e (papMaleBTUUECKUX MTPENapaToB. N

[ITepuanH — reTepOLMKIMYECKOE COCTUHEHUE
C KOHJACHCUPOBAHHBIMH SIAPaMH TUPUMUIMHA U TUPa3HHA.

OH X0poIlI0 pacCTBOPUM B BOJIE, 00JIa/IaeT sp- N
KO BBIPQXKCHHBIMU OCHOBHBEIMH CBOMCTBaMH, yc- [N~ = 3
TOUYUB K JEUCTBUIO okuciureliei. llommoxkcua- (I j
MHHOIIPOU3BOJIHBIC NTECPUJIMHA, HATPUMED, JICH- N”f N”f
KONTEPUH, SBJISAIOTCA KpAaCAIIMMH BEIIECCTBAMU

OKPOBOB HAacE€KOMBIX. [ITepuaMHOBOE KOJIBIIO BXOJIUT B COCTaB ABYX
BaKHEUIIINX BUTAMUHOB: puOoQaBuHa U (POIMEBON KUCIOTHI.
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PubodnaBun (Butamun B2) sBnsgercs (pakTopoM HOPMAaIbHOTO
pOCTa KUBOTHBIX OpPraHU3MOB. Pa3paboTaH ero MpOMBIIIJICHHBIN CTIO-
co0 moydeHust Ha ocHoBe D-pu0o3bl, ajuioOKcaHa U O-KCUJIUIUHA.

dosnreBasi KUCIOTa IIMPOKO PACHPOCTPAHEHA B PACTUTEIHHOM
mupe. OHa COAEPKUT siApa NTEPUANHA, H-aMUHOOEH30MHOM KUCIIOTHI,
TIyTaMHUHOBOM KHUCIIOTHI. Tak ke kak u pudboduiaBuH, sBisercs (ak-
TOPOM HOpMaibHOTO pocta. CuHTe3 (HOIMEBON KUCIOTHI OCBOEH IPO-
MBIIICHHOCTHIO.

KoHmpornbHbie 3adaHusi

1. KakuMu CTpyKTypHBIMU OCOOEHHOCTSAMHU OOYCIJIOBJIEH apoma-
TUYECKUN XapakTep dypaHa, THodeHa u nupposa. Hamummre cxemsl
WX DJIGKTPOHHOTO cTpoeHus. Kakue u3 mepednciIeHHbIX HIKE COeTH-
HEHUI SIBJISIIOTCA apoOMaTUYECKUMU: a) 2-Gypanpiaerui; 0) mupposiu-
JIMH; B) U30XUHOJIMH, T) TeTparuapotuodeH; 1) 6enzodypan?

2. Pacrmonoure 1Mo BO3pacTaHUIO JISTKOCTH BCTYIUICHHS B peak-
IIUY AIEKTPOGUIBLHOTO 3aMEIIEHUS CIETYIONNe COSTUHEHNS

A. a) nuppoi, 6) 6eHsoun, B) THodeH, r) hypaH;

b. a) nuppoin, 6) o-MeTUINUPPOI, B) 2-HUTPOIUPPOJL, T') 2-TUPPO-
KapOOHOBasi KUCJIOTA.

JlakiTe 0OBsICHCHHS.

3. CpaBHHUTE BIECKTPOHHOE CTPOEHHE MUPHUAMHA CO CTPOCHHEM
OoeHzona (AyIMHA G-CBSA3EH, BAJICHTHBIC YTJIbI, THUI THOpUIU3AIUUA Op-
outaseit). Hapucyiite cxeMy T-CBA3€i B MOJIEKYJIE€ TUPUANHA.

4. TlpoBenute BOCCTAHOBJICHUE NMUPHUAMHA M 2-METHIMHPUINHA:
a) BOJIOPOJOM B MOMEHT BbIJIeJI€HUs; 0) BOJOPOJIOM B MPUCYTCTBUU
KaTaJIn3aTopa.

5. Hanmmmre peakuuu OpoMHUpOBaHMs, CyJIb(GUPOBAHUS U HUTPO-
BaHMs TUpUANHA. PaccMoTpuTe MEXaHU3M peakiuil IeKTpOodUILHO-
ro 3aMelICHU.

6. YKkaxuTe, B Kakoe MOJIOKEHUE UACT JIEKTPOPUILHOE 3aMellle-
HUE TSI CIEIYIONUX TeTepOIMKIIOB: a) dhypaH, 0) THOEH, B) UHAOI,
') IUPUJIVH.
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3.5. dyHKUuoOHanu3loeaHHbIe
apomMamu4yeckue coeOUHeHUs

Denonvl u apomamuyecKue CHUpPmul

@DeHOJIBl — OPraHUYeCKUE COCAMHEHUS, COJEepKaIIUe THUIPO-
kcribHBIC Tpymbl (OH), cBs3aHHBIE HEMOCPEICTBEHHO C AaTOMOM YT-
Jepoaa apoMaTHIECKOro siapa.

C¢HsOH runpoxcubensoi, okcubeH3on (pycckoe HazBaHue), (e-
HOJL.

Panukan ¢pennn CqHs- B HayuHO# auTepaType 4acTo 0003HaYaroT
cumBoJioM Ph (phenyl),

PhCH, - 6en3m.

Ecnu runpokcuiibHas rpynmna yjaajieHa OT apOMaTHYeCKOTO s/pa,
TO OPraHUYECKOE COCIMHEHUE OTHOCHT K MOJKIACCY apOMAaTHUYECKUX
CIIUPTOB.

PhCH,OH - 6eH3mI10BBIN CIIUPT.

s denonma Gonee ycToymBa €HOJIbHas (opMa — 3TO BBI3BAHO
BBICOKOM CTEIEHBIO COMPSHKEHUS MO0 CPABHEHUIO ¢ KETOHHOU (POpMOIA.

[lo xKomMYecTBY THUAPOKCWIBHBIX TPYIIN Pa3ACISIOT OJHOATOM-
HBIE, IByXaTOMHBIE U MHOTOATOMHBIE (DEHOJIBI.

DeHOI U €ro METWIbHBIE TOMOJIOTH (0-, M- U N-Kpe30Jbl) B 3Ha-
YUTEIBHBIX KOJUYECTBAX HAXOJATCS B KAMEHHOYTOJBLHON CMOJIE U J10
CHUX TIOp T0OBIBAIOTCS U3 HEE.

Duzuueckue ceouicmea. OeHONBI B XUMUYECKH YUCTOM COCTOSI-
HUU TBEpJbIe, OECIIBETHBIC BEIIECTBA, UMEIOT CIeM(pUUECKUN 3amax.
[Ipu monagaHuM Ha KOXY BBI3BIBAIOT OKOTH, 513Bbl. DEHOJBI XOPOIIO
PacTBOPUMEBI B BOJIE 3a CUET BOJAOPOIHBIX CBsi3ei. BomHbIe pacTBOPHI
ux 00Jagar0T Ne3UH(PUITUPYIOIIUM CBOMCTBOM (KapOoJiKa), BHI3BIBAIOT
cBepThiBanue Oenka. s denona pK,=9,7 (Ha 8 MOPsAIKOB MEHBIIIE,
yeM y anudaTuiecKux CIUPTOB), CIEA0BATEIHHO, KUCIOTHBIE CBOMCT-
Ba BBIPAKEHBI sipue. ITO OOBSICHAETCS TEM, YTO CBOOOHAS DJIEKTPOH-
Has Tapa aTomMa Kucjiopoja B peHosie oTTsAHyTa K sapy (+M-3ddekr),
4TO 00JIET4YaeT OTPHIB MPOTOHA.

Xumuueckue ceoucmsea. OeHON pearupyer co Iienodyamu (s
anu(paTUYECKUX CIIUPTOB PEAKIUS HE IPOTEKAET).

PhOH + NaOH — PhONa + H,O
dbeHokcua HaTpus
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deHOBHBIC COSTMHCHHS B3aUMOJCHCTBYIOT ¢ XJOPHJIOM Keje3a
1 00pa3yloT XapaKTepHbIe KOMIUIEKCHI (PHOJIETOBOTO IIBeTa (KadecT-
BEHHAas PeaKIins), Kpe30Jbl — ro1y0oro 1sera.

O0pasoBanye IPOCTHIX YPHUPOB:

OH c o
u ~
+ H3C/ I » CH,
METOKCUOEH30JT
ONa Cl Cu 0
* — O U
TU()EHUTOKCHU

O0pas3oBaHUE CIO0XKHBIX YDUDPOB

0
. 0L .~CH;
H C/C\CI " ]
3 o)

dbeHmmaneTar

OH

B 1ienom rumpokcwibHas rpyimna (EeHOJOB 3HAYUTEIBLHO MEHEe
MOABWKHA, YE€M THUIPOKCWI alu(aTUUeCKUX CHUPTOB (CBOOOHAS
ANIEKTPOHHAs Tlapa aroMma Kuciopoia B ¢eHojie COMNpspKeHa ¢ Ti-
AJIEKTPOHHOU CHUCTEMOW szpa). DEHOJIbI C TaJIOFEHOBOAOPOJAaMU HE
B3auMOZcHCTBYIOT. B3aumogeiicrsue ¢ PCly

OPh

OH |

PCl; xsopupyer (heHoJIbI.

OH Ci
©/ + PC, —= ©/ + POCl, + HCI
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Peakunn mo apomatnueckoMy Koablly. Hurposanue.
OH

3 HNO3 ON NO,

[EE— .

OH

NG, 2,4,6-TpuHUTpOPEHONT

BBenenune 351eKTpOHOAKIIEITOPHBIX 3aMECTUTENICH B SAPO CHIIBHO
YBEIUYUBAET KUCIOTHOCTh TUJIPOKCUIIA (TPUHUTPOGESHO UIIN TTUKPHU-
HOBas KuciioTa no cuie npudaumkaercs k HCI). [ukpuHoBas kucinoTa
JaeT XOpOIIO KPUCTALIU3YIOIINECS COCIUHEHUS C OOJBIIMHCTBOM
OpPTraHWYECKUX COCTWHECHHN M MPUMEHSICTCS I UX WUISHTU(DUKAIIIH,
[TomMHUTPOCOCTUHEHNS — CUITbHBIC B3PHIBUYATHIC BEIIECTRA.

['ajoreaupoBanme
OH OH
Br Br
ii Br, 2 2
Br

2 (2,4,6-TpudpomdbeHon)

CynbdupoBanue ¢enona npu 25°C mporekaer B  opmo-
nostoskennu, a mpu 100°C — B napa-TmonoKeHNH.

AKTHUBHOCTH (DEHOJIOB B peakiusix Sg Benuka. Jlaxe dopmanbie-
U B KHUCIBIX pacTBopax pearupyer ¢ ¢denoiaom. Ha stoii peakiuu
OCHOBaHO NojayudeHue (eHos-popmManbaeruanbix cMoi. B koHue pe-
aKIMKU 00pa3yrTCs CETYAThIE CTPYKTYPBHL.

o
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BoccTraHoBienue.

H
OH [H] ,cz\H,oH
— Y
Hzc\ﬁ,CHz
2 (LIMKIIOTEKCAHOM)

Mmuorue ankuideHosbl 61aroaaps Jerkoi OKUCIIEMOCTH MPUMe-
HSAIOTCS B KaU€CTBE aHTUOKCHUJAHTOB — HHTHOUTOPOB OKHUceHus (2,4-
TUMETUN-6-TpeTOyTUI(EHOT — UHTUOUTOP OKUCIICHUS OCH3UIIOB, K-
TPET-Oy TUIMIUPOKATEXUH — MHTUOUTOP MOJIMMEPU3aLUK OyTaueHa).

Hsyxamomuvie ghenonvt AAIOT BCE XapaKTEpHbIC peakuuu st de-
HOJIOB, Y4acTBYs OJIHOW WM AByMs ruapokcurpynnamu. C yBennue-
HUEM YHCJIa TUAPOKCUIIBHBIX TPYII MOJIEKYJIa CTAHOBUTCS BCE MEHEE
YCTOWYMBOU K JECUCTBUIO OKUCIIUTEIEHU:

[O]

HO OH O O

T'MAPOXHUHOH napa-xXuHOH

ApomMaTHyecKuil XapakTep y JABYXaTOMHBIX (JEHOJIOB MEHEE BbI-
paxxeH, ueMm y (eHosia. XOTsi XUHOHBI U CBSI3aHbl TEHETUUECKHU C JIBYX-
aTOMHBIMHU (p€HOJIaMH, HO ISl HUX XapaKTEePHbI PEAKIIUU HEMpeeib-
HBIX KETOHOB.

N3 mpexamomuvix ¢henonos MUPOKO U3BECTHBI (IIOPOTIIULIMH
(1,3,5-Tpuruapokcudenson), nuporamion (1,2,3-TpuruapoxkcuoeH-
3071). IllenouHoi pacTBOp MOCIEIHETO MPUMEHSETCS B aHAJIM3E TO-
TJIOLIEHUS KUCIIOPO/Ia.

OxcucoenuHeHrs HaTATMHOBOTO PsAJIa HA3bIBAIOTCS HAYMOIAMU:

o .

o-HadTON B-nadTon
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Jist apomamuueckux cnupmos XapakTepHbl PEaKIuu CIIUPTOBOTO
(HO HEe (PEeHONBHOTO0) TUIIPOKCHIIA U PEAKIMU apOMaTUYECKOTO sIpa
(rpynna CH,OH sBnsietcs opueHTtanToM 1 pona). B-GeHUIITUIOBBIM
CIUPT — OCHOBHOW KOMIOHEHT MPUPOJHOrO PO30BOTO Macja U IIHPO-
KO MCIIOJIb3yeTCs B map(roMEpHH.

Apomamuueckue anvoezuovl u KemoHbl

OTH COENMHEHUS XapaKTepU3yIOTCS HaJIU4YUEM KapOOHWIbHOU
IpYIIbl, KOTOpas CBsi3aHa ¢ aTOMOM YIJiepoJa OEH30JIbHOIO KOJbIA.
HMeroT 00bI10€ CXOCTBO € aIM(paTUYECKUMU AJIbJIETUIAMUA U KETO-
HaMH, HO €CTh OCOOCHHOCTH.
PhCHO - OeH3aJIbAETUT

B npupone BcTpeyaeTcs B BUJIE TVIFOKO3U/Ia aMUTHAIUH (TOPBKHIMA
MUHJaNb). Bxoaut B coctaB (heppoMOHOB (001IEHUE MEXKTY OCOOSIMU).
4-CH;-CcH,CHO - N-TOJYUJIOBBIN aJIbJETH]T
PhCH,CHO - (peHUITYKCYCHBIN aJIbeTH]T

Yem nanpme yaanena rpynna C=0 ot KoJiblla, TEM pe3de 3arax.

JInst apoMaTUUYeCKUX albJACTUIA0B XapAKTEPHbI PEAKIUU MPUCOE-
JTUHEHUsI, OKUCJICHUS (MATKHUE YCIOBUS ), 3aMEIIEHNUS, TOJTUMEpPU3aIuu
(unyT TpynHee), peakuus KanHuuapo:

CHO KOH CH,OH COOH
; — T

beH3onHOBasi KOHIEHCAIIUS MTPOTEKAET B MPUCYTCTBUM COJIEU CH-
HUJIBHON KUCJIOTHI:

CHO s
O

2 —_— HC
HO

OEH30MH

C anunuHoM onu 00pasyrot Lluddossl ocHOBaHMS.

CHO H,N H
o0 — o
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ApoMaTHyecKue KETOHBI — BEUIECTBA, HMEIOIIME KETOTPYIITy
(OKCO), CBSI3aHHYIO C JIByMs paJiuKajiaMH, M0 KpailHEH Mepe OJIUH U3
KOTOPBIX apOMAaTUYECKUM.

CH;C(O)Ph PhC(O)Ph
METWI(PEHUIKETOH T ()EHUITKETOH
(amreToeHOH) (6enzodenon)

OHU He B3aUMOJICHCTBYIOT C OUCYIb(PUTOM HATPHUSL.

Apomamuueckue Kuciomaol
CsHsCOOH OeH3oltHas kuciaora (0eH3eHKapOOHOBAS)
4-CH;-CcH,COOH n-TOJYWJI0BAasi KUCIOTa
4-HOOC-C¢H4-COOH TepedTaieBas KUCI0Ta
3-HOOC-C¢H4-COOH n3odraneBas KMCIOTa
2-HOOC-C¢H,4,-COOH draneBast KucjaoTa

Ceoticmea Takue e, KaK y KHUCIOT XUPHOTO psiaa. Bo3MoxHBI
pEeaKIMu apOMaTHUYECKOTO AIEKTPOPUILHOTO 3aMEIICHUsT BOJOPOJa B
M-TIOJI0KEHUHU K KapOOKCUIILHOU TpyTIIIe.

N3 okcubenzotinbix Kuciom HauOOJbIIEE 3HAYCHUE HMEET O-
okcuOeH3oMHas (caymimioBas) kuciota. CanuiuioBas KHUCIIOTa —
KPHUCTAIUINYECKOE BellecTBO (OeciBeTHbIe UIJIbI), uMeeT Tt 157°C,
KHUCJIOTHBIE CBOMCTBA BBIPAXKEHBI 3HAYUTEIILHO CHJIbHEE, YeM y O€H-
30MHON. DTO 00YCIIOBIEHO BIUSHUEM COCEIHEH TMAPOKCUTPYMILI Ha
KapOOKCUJIbHYIO Tpyriny. CanuiuiaoBasi KUCJIOTa 00pa3yeT JBa psja
MPOU3BOJAHBIX MO 00€UM (PYHKIIMOHAIBHBIM IPYIIIAM:

1. AuunupoBaHU€ KHUCJIOTHI 10 OKCUTPYMIE MPOBOIAUTCS aHTH-
PUIIOM WJIM TaJIOT€HOAHTUAPUAOM KUCIOTHI:

0]
\

L~cH,
0 ——
\c~CH, -CH,COOH

COOH 6’ CCOH

OH 0
+ O\IC!/CH3

aleTWICATTUIIAIIOBAS KUCTIOTA
(actiupuH)

2. CnoxHbiil 3¢up nmo KapOOKCUIy 00pa3yeTcsi Mpy B3aUMOCH-
CTBUM KHUCJIOTHI C (DEHOJIOM:
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OH OH C[
+
©: ©/ c° ¥ HO
COOH i
(o)

(dbeHunoBbIN AUpP CATUITUIOBOM
KHCJIOTHI (cajom)

ACIUpHH SIBJISIETCS YKapOMOHMKAOIINM cpeacTBoM. Callo ynoT-
pebisieTcss KaK aHTHCENTUK MPH KeTyJouHbIX 3a0osieBaHusx. Cama
CATUIIMIIOBAs KHMCJIOTA — CUJIBHOE JE€3UH(UIMPYIOIIEe CPEICTBO, €€
HaTpHUEBasl COJIb MCIIOJb3YETCS KakK JIEKApCTBO IPU CYCTaBHOM pPEBMa-
Tu3Me. B 0obIuX KOJWYECTBaX CATUIIMIIOBAs KUCIOTA MTOTPEOIseTCs
B [IPOU3BOJCTBE KPACUTEIIEH.

Apomamuueckue amumol

ApoMaTHYECKHE aMUHBI TI0 CBOMCTBAM CXOJIHBI C allu(aTUUECKHU-
MU aMHUHaMH, HO UMEIOT U HEKOTOPbIC OTIUYUSL.

OmauuumenbHble C8OUCMBA APOMAMUHECKUX AMUHO8. APOMATH-
YECKHUE MEPBUYHBIC aMUHBI TIPU B3aUMOJECUCTBUU C a30TUCTON KUCIIO-
TOU 00pa3yIOT COJIM JUA3OHMUS:

ArNH, + NaNO, + 2 HCl — ArN',CI” + NaCl + 2 H,0O

Conu Ana3oHUs MMUPOKO MPUMEHSIOTCS MPU MOTYYEHUU APYTUX
KJIACCOB COCAMHEHNUMN U B XUMUU KPACUTEIIEH.

BropuuHbie aMyuHBI IPU B3aUMOJICMCTBUU C a30TUCTOU KHUCJIOTOM
o0pa3ytoT N-HUTPO30COEIUHEHUA. TpeTUUHbIE apOMATHYCCKUE aMH-
HBI — APOMATUYECKHNE HUTPO30COCTUHECHUS.

H3C\ H3C\
N *  HNO, —= N NO
H,C H,C

Ecnu napa-nonoxenve 3aHsITO, TO 3aMEIICHUE UIET B Opmo-
MIOJIOXKEHHE.

[lepBuuHbIe apoMaTUYECKUE aMHUHBI C albJCTHIaMH BCTYIAIOT B
peakiuio kKoHjaeHcaimu (¢ oOpazoBanueMm IludpoBbix ocHOBaHMIA
WA a30METHHOB):
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NH, + CHO ———= N=C
2 -H,0 H
Peakuuu no 5€H30ﬂbHOMV KoJjibyy
ApOMaTI/I‘IeCKI/Ie AMHHBI JICTKO OKHUCJIAIOTCA, 06p213y$I XHWHOHBI:

[O]

NH2 —— 0 O

ONeKTPOPUIbHOE 3aMEIIEHUE BOAOPOIA MPOTEKAET JIerde, Yem y
oenzona. IlpeaBapuTenbHO 3alMINAIOT AMHHOTPYMIY, HAIpUMEP
auMJIMPOBAHUEM. AMUHOIpYyINa — OpueHTaHT | pona.

FI/II[DHDOB&HHG IMO3BOJIACT IIOJIY4YaTh M3 aHWJIMHA HHUKJIOI'CKCHUIIA-
MHH.

Jluazocoeounenusn, azoxkpacumenu

K nna3zocoeIMHEHUAM OTHOCSITCA:

a) comu auazoHns [Ar-N=N]"CI-

0) nuazoruapatbl Ar-N=N-OH u ux comu Ar-N=N-ONa.

B cpene ramonaBoAOpPOAHBIX KHUCIOT OOpPa3ylOTCs COJIU JIUA30-
Husd. [Ipu nogmenaynBanum onu npeBpamarorcs B Ar-N=N-OH, pea-
TUPYIOLIKE CO IeN0Ybto ¢ oOpa3BanueM Ar-N=N-ONa.

Csoucmea ouazocoeounenul.

1. Peakimmu qua3ocoeIMHEHUN C BBIIEJIEHUEM a30Ta.
a) ¢ BOJIoM 00pa3yroT (hEHOIIbI

ArN",CI” + H;O — ArOH + HCI + N,
0) c aHMOHAMH
AN CI™ + X" — ArX + CI" + N,
B) BoccTaHOBJIeHHE (OCHOPHOBATUCTON KHUCIOTOM (IIETIOYHOM
pacTBop popmaibaeruaa)
ArN",CI” — ArH

2. Peaknuu nna3zocoeIMHEHUN O€3 BBIAECIICHUS a30Ta.

BoccraHoBieHMEM OUAa30COCAMHEHNH TIOJYYAOT APUIITHIPA3UHBI
ArNHNH,.

Peaxnuu azocoderanus. OTO B3aMMOACHCTBHUE COJIEN MUA30HUA C
apOMaTUYECKUMHU COCAUHEHUSIMU, COJACPKAIMIMMU CHIBHYIO 3JIEKTPO-
HogoHopHyto rpynmny — OH, NR,, NHR, NH,. 3amemienre oOb4HO
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MIPOTEKACT B naApa-TOJ0KEHUN K aKTUBUPYIOIIEH rpymme (He UCKIIo-
4eHO oOpa3oBaHUE opmo-u3oMepa). Peakius coueTaHus OTHOCUTCS K
pPEeaKIUsIM apoOMaTUYECKOr0 JEKTPODUIBHOTO 3aMEIIeHHs] BOJOPOIA.
BBenenne B opmo- U napa-monaoKeHue COIu AUa30HUS JICKTPOHOAK-
IENTOPHBIX 3aMECTUTENICH YBEIIMUUBACT aKTUBHOCTh KaTHOHA 3a CUYET
YBEIIMUCHUS TTOJI0KUTEILHOTO 3aps/ia Ha THA30rPyIIIe.

Coueranue cojiel nua3oHus ¢ peHoIaMHu JIydllle UJIET B IIeJI0Y-
HOW Ccpelie, C aMUHAMU — B KHUCJIOM.

CHN,CI * @—OH — @—N=N—©—OH

n-oKkcmasobeH3on

/CH3 /CH3
awsr+ e Oramni O
CH CH

3 3
n-guMmeTUNnamMmmHoasobeHson

A30COEIMHEHUSI — OKpAIlICHHbIC COEJUHEHUS, KOTOPhIE XapaKTe-
PHU3YIOTCS HaJIMuMeM XPOMOGOPHBIX W ayKCOXPOMHBIX Tpymm. Xpo-
mModopusie Tpynmbl (N=N, N=O u 1p.) cnocoOCTBYIOT MOIJIONIEHUIO
cBeTa B BUAUMOM oOnactu. Aykcoxpomubie rpynnsl (OH, NH, u np.)
CIIOCOOCTBYIOT YJIMHEHUIO LIETIH COMPSDKEHUS U yTIyOJICHHUIO 1IBETA,
CBSI3BIBAHUIO KPACHUTEINS C BOJJOKHOM.

A30KpacuTenu MUpPOKO MPUMEHSIOTCSA Il OKPACKH TKAHEW, OCO-
OCHHO XJIOMKOBBIX, HEMIOCPEICTBEHHBIM OKpaIllMBaHUEM U ITyTeM 'Je-
JISTHOTO KpallleHUsA', KOT/a TKaHb MPOINHUTHIBAETCS PACTBOPOM aMHUHA,
(dbeHoJ1a UK JIp. U OIYCKAETCS B pACTBOP AUA30COCIUHEHUSI.

JI1s1 IEpBUYHBIX U BTOPUYHBIX APOMATUYECKUX AMUHOB a30TPYII-
1a BCTyMHaeT HE B apOMaTUUYECKOE KOJIbIIO, & B AMUHOTPYHIY:

H
/
}1 H

AnaszoaMnHoOOeH3on

Apomamuueckue amuHoOKuUC10mbol

ApomMaTnyecKue aMUHOKHCIOTBHI — apOMaTUYECKUE COEIUHEHUS,
y KOTOPBIX U aMHUHO-, 1 KapOOKCHJIbHAsI TPYIIIbl HAXOJATCS B apoMa-
TAYECKOM siJIpe:
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H,N COOH NH,
H,N COOH \©/
COOH

napa- Mema- opmo-
AMHUHOOEH30MHBIE KUCIIOTHI

AHTpaHuiaoBas (0-aMMHOOEH30MHAs) KHCIIOTAa — KpUCTAJIAYE-
CKO€ BEIIECTBO, JIEIKO PacCTBOPUMA B BOJIE, UCIOJb3YETCS B CUHTE3€E
Kpacutenen (MHIUro). DTUIOBbIA 3(Up n-aMUHOOCH30MHOU KHUCIIO-
Thl — aHecTe3uH. HoBOKaumH — XJIOPUCTOBOJAOPOAHAS COJIb JUATHUIIA-
MHUHOBOT0 3upa n-aMuHOOEH30iHOM KucaoThl (n-ABK).

n-ABK — ucnosnb3yercss B MpoOn3BOICTBE HOBOTO BBICOKOMOIYJIb-
HOTO KopJa

(-NHC4H,CO-),.

B npupone Oomblilyi0 pojib UTParOT apoOMATUUECKUE aMUHOKHC-
JIOTBI, COAEpKaIie aMHUHO- U KapOOKCHUJIbHYIO TPYIIIBI B OOKOBOM
L[ETIH, HalTpuMep
CsHs-CH,—CH(NH,)-COOH ¢enunananuf (MpoayKT TUaposin3a OeIKOB).

KoHmpornbHbie 3adaHusi

1. Kakue coeaumHeHHs TOJy4darcs MPU LICJIOYHOM THIPOJIN3E:
a) xjJopOeH3oisia; 0) o-HUTpoxJopOeH3ona; B) 2,4,6-TPUHUTPOXIIOP-
OeH3oja. [l Kakoro COEIUHEHUs PEeaKlMs TUIPOJIU3a MPOUJIET
TPYJHEE U TTIOYEMY?

2. Hanmmnre cxeMy CIIEAYIOMINX B3aUMOJICUCTBUN:

Cl<_H _Cl
\C/
HC)%CH HOH 60%
1 | > A > B
HC\ //CH KOH
C
H

Hanumure KoHeuHbIe U IMPOMCIKYTOUYHBIC ITPOAYKTHI.
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3. 3anogHuATe CXeMy MPEBPALLCHHIA:

)CE
e Xcy S0, KOH KOH HCI
|| | —> A — > B —>» ( ——>» D
a) HC._ _CH p-p 320-350 °C
C
H
OH

0) HC_ __CH Ha XOJIOMLY

4 Tlpennoxkute cxeMbl MpeBpaiieHus (HeHosa B CIEIyIOlIUe Co-

CAUHCHMUS .
@)

H H H
H H H H _
C=C >—CH3 H3C—Ci C—C 0 HO C=C

a) Br4<\ />7O b) 04</ \>—N+ c) C_<\ />—OH
c—C c=cC \o* e
H H H H H H

5 PacnonioxuTe creayronme COeAUHEHUS B TOPSAKE yObIBaHUS
KUCJIOTHBIX CBOMCTB:

OH OH OH O OH o
)\ )\ )\ Ilf I|\|I+
= ~N -
HC AN CH b) H|C| N ?H c) chl AN (le d) (@) | X (0]
a
) Hg /éH HCYCH HCYCH HCYCH
Y +
- Cl NN
CH, OJN\\O o o
6. 3anoJIHUTE CXEMY MIPEBPALICHUM:
H (0]
NH,0H
> D
HC ~ CH CZHSMgBI' HZO KMI’IO4
ol L ——=a—— B ——=C —
HC_~CH abc. a¢up HC1 HCN
I?I L—— > E
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CH KCN

)\3 ———— C ———> [
CIHPT. p-
e X cqh 2Cl, 2H,0 pT. p-p
I | —= A — B —
HC__CH cser, Cl,
C HarpeBaHue ——>» D ——> F

0 H H

) H 2
Hﬁ N ONa
HC_ _CH

C
H

7. Ilpn IOMOIM KaKUX XUMHYECKHX PEAKIIMKA MOMXKHO OTJIMYUTH
areropeHoH ot 6eH3anbaeruaa?

8. Kakue peakiuu SIBISIIOTCS OOIIMMM JIJIi apOMaTHYECKUX H
KUPHBIX anpaerunoB? PaccMoTpure Ha mpuMepe OCH3alblaeruja H
MIPOMTMOHOBOTO aJbJACTHIA.

9. KakuMu XMMHAYECKUMH METOJIAMU MOKHO Pa3JACiIuTh CIEIYIO-
e CMECH BEIIEeCTB: a) O€H30lHas KUCIoTa U (eHoI; 0) OeH3abae-
ruj, OCH3WIOBBIM CIUPT, OCH30MHAs KHUCTO0Ta?

10. Hanuure cTpyKTypHBIE POPMYIIBI CAETYIOMINX COCTUHEHUMN:
a) IUMETWIaHWINHA; O) n-TONyWJIUHA; B) OCH3WIAMHHA; T) IHU-N-
TOJWJIaMUHA; 1) M-(DEHUJICHIUNAMUHA; €) M-OpoMalleTaHINAA; JK) CO-
JISTHOKUCJIOTO TUMETUIaHUIINHA.

11. Ilonyunute OEH3WIAMUH: a) W3 XJOPHUCTOro OeH3wWia; 0) u3
OceH3oHUTpWIa. Hamumure ajis HEro peakiuyd cojiecoOpa3oBaHUs U
alUIIMPOBAHUSL.

12. N3 Oenzona mrOOBIM CIIOCOOOM TONYYHUTE M- U N-HUTPO-
AQHWJIMHBl W HAMMIIUTE U1l OJHOTO M3 HHMX PEeaKIUi C HOAUCTHIM
MPOTHUIIOM.

13. OOBsiCHUTE YMEHBIIIEHUE OCHOBHOCTH apOMATHYECKUX aMH-
HOB TI0 CPaBHEHHUIO C alu(aTUUYECKUMH Ha OCHOBE COBPEMEHHBIX
IPEACTABJICHUN O CTPOCHUN AaHUJIMHA.

3.6. Y2neeo0hbi

K yrieBogam OTHOCSTCS MOJTMOKCUATBICTUIBI, TTOJTUOKCUKETOHBI
¥ UX MPOu3BOHbIC. Ha3BaHue yriieBoIbl OBLIO JAHO BEIIECTBAM ATO-
ro Kjacca IOTOMY, YTO M3BECTHBIC B TO BPeMs caxapuJibl UMEIH CO-
ctaB C,(H,O),,, T.e. popmanbHO UX MOXKHO paccMaTpuBaTh KakK CO-
€AMHEHUs YTIJepoJa ¢ BOAOWU. YTIEBOJbI, KOTOpble UMEIOT (HHU3HOJIO-
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TMYECKOE 3HAYCHUE, MOXKHO pPa3/IeNIuTh HA MOHOCAaXapubl, TUcaxapu-
JIbI ¥ TIOJTUCAXapU/Ibl.
Monocaxapuowi, Wi NpoOCThIE caxapa:

Tpuo3sl (Cs) — TJIMIIEPUHOBBIN ajbJeru/l (aaba03a), JUOKCHAIIETOH
(keTo3a);
neHTo3bl (Cs) —  puboza, nezokcuprbo3a (aabao3bl), pudyio3a, KCu-
TyJno3a (KeTo3bl);
rekcosbl (Cg) —  TJIFOKO3a, TajakTo3a, MaHHO3a (aJlba03bl), GPyKTO3a
(kero3a).
Jlucaxapuost (CII0XKHBIE caxapa):
(Cp)— caxaposa, JJaKkT03a, MajJIbT03a.
llonucaxapuowl:
TOMOTIOJICAXapHU b (cocTosIMe U3 OCTaTKOB KaKOIro-JIMOO OJHO-

ro MOHOCAaxapuja) — Kpaxmall, LEeJUII0J03a,
JNEKCTpaHbl (JAOT MPU MOJHOM THUIPOJIN3E
TJTFOKO3Y);

reTeporoaucaxapuabl  (COCTOAIINE M3 OCTATKOB Pa3JIMYHBIX MOHO-
caxapuJ0B U UX MPOU3BOJHBIX);

MYKOIOJUCaXapyuibl — THATYPOHOBAs KUCIOTA (TIPU TUIPOJIU3E AAET
SKBUMOJIEKYJISIPHBIE KOJWYECTBAa D-TItoKy-
POHOBOW KHCJIOTHI, D-TitoKO3amMyMHa U YK-
CYCHOM KUCJIOTBI);

UMMYHOITIOJIMCaxapuibl (MOCTPOEHBI U3 aMHUHOCAXapOB U YPOHOBBIX
KHCJIOT, CBSI3aHHBIX Yepe3 pocdop).

Monocaxapuowvt (MoHO3b1)

D-ratoko3a (BHHOTpaJHBIA caxap, JEKCTPO3a)— YpE3BbIYAHHO
pacrpoCTpaHeHHBIM B mpupojie MoHocaxapuia. OHa COIEPKUTCS BO
dpyKTax ¥ B KPOBU YEJIOBEKA, 00pa3yeTcsl Mpu TUAPOIU3E KpaxMmala,
KJIETYaTKH, JEKCTpaHa u riukoreHa. ®pykrosa (Mo 0BbIN caxap, Je-
BYJIO3a) COJEPKHUTCS B TEX K€ MPUPOJHBIX MPOAYKTaX, YTO IJIIOKO34,
HO B MEHBIIUX KOJUYECTBAX.

MoHocaxapuibl coaepKaT ACUMMETPUUYECKUE aTOMBI yriepoaa 1
MOATOMY CYIIECTBYIOT B BHUJE Pa3IMUHBIX cTepeon3omMepos. [lo mpo-
CTPAHCTBEHHOW KOH(UTYpAIIMK OHU TIPUHAICKAT WK K D-psany, wim
K L-psany. [lpunagnexnocts caxapa k D- wim L-psay onpenensiercs
PacIoNIOKEHUEM aToMa BOJIOPOJa U THAPOKCUIIA Y TIOCIETHEr0 aToMa
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yrjaepoJa 10 CpaBHEHUIO C WX pacnoynoxenuem y D- u L-
TJIMIEPUHOBOTO allbJIETUA.

B nelcTBUTENHPHOCTH B MOHOCaxapujax CBOOOJHBIX ajbJeruj-
HBIX WM KETOHHBIX I'PYNIT HET, TAK KaK OHU B3aUMOJECHUCTBYIOT C OJI-
HOM W3 THUJPOKCWIBHBIX TPYII TOM K€ MOJIEKYJIbl C 00pa3oBaHUEM
UKJIMYECKUX o- Wik P-monyareraneil. bykBel a- u - 0003Ha4aOT
MOJIOKEHHUE 00pa3oBaBIICHCS B Pe3yJIbTaTe LUKIU3ALUN TUIPOKCUIIb-
HOM Ipyms y aToMa yriepoga C' MOHOcaxapH/ia, HapriMep, TIIOKO-
3bl. B B-hopMe momyarneTanbHbIN THIPOKCUIT PACTIONIOKEH TaK Ke, KaKk
y aCHUMMETPHUYECKOTO YIJIEPOAa, ONPEAECISIONIECTO MTPUHAIIEKHOCTD K
D- wim L-psaay. ¥ MoHOcaxapuJioB o- U 3-(popMbl caMOIIPOU3BOILHO
peBpanialoTcs ApyT B ApyTa uepes albIeruaHyto Gopmy:

HC—OH ¢Ho HO—CH
H—G—OH H=¢—OH H—C—OH
HO—C—H O HO=¢—H ___ HO—¢—H 0
H—C—OH = H—C—OH
H—?—OH | I
H—C—OH -
" Lion i
CH,OH 2 CH,OH
o-D-riroko3a B-D-rmroko3a

[TonyaneranbHbli THAPOKCUI TOPa3g0 PEAKIHMOHHOCTIOCOOHEE
OCTaJIbHBIX YETHIPEX TUAPOKCUIIbHBIX Ipynn. OH JErko pearupyer co
CIIUPTaMH UJIM CO BTOPOM MOJIEKYJIOM MOHOCaxapujia ¢ 00pa3oBaHUEM
TJIMKO3HUIOB, MO3TOMY €Tr0 Ha3bIBAKOT TJIMKO3WUIHBIM THIPOKCHIIOM.
['MuKo3uabl HE CIIOCOOHBI K TAyTOMEPHOMY MPEBPAIICHUIO, TaK Kak
BMECTO BOAOPOAA Y HUX CTOUT PajuKall, U O- WU B-KOHPUrypauus y
HUX 3aKperuieHa. 3Haku (+) u (-) nepe Ha3BaHUEM COEIMHEHUS TTOKa-
3bIBAIOT HAIPABIIEHUE BPALLEHUS IUNIOCKOCTH OJSPU3ALIUU CBETA.

Opranusm 4esioBeKa YCBaWBA€T TOJbKO L-aMUHOKHCIOTHI U D-
[JIFOKO3Y U HE MOXET yCBauMBaTh D-aMUHOKUCIOTHL U L-rimoko3y. B
MBIILLIEYHBIX TKAHAX COAEPKUTCSI D-MOJIOUHAs KUCIOTA, a B KUCIOM
MOJIOKE B PE3yJbTATE KUZHEACATEIBHOCTH OINPEACICHHBIX MUKPOOP-
raHu3MoB oOpa3yercsi L-mosiouHast kuciora. YeaoBeK MOXKET YIOT-
pebIsATh B MHUIIY KpaxMall, TaKk KaK Yy HETO eCTh (DEpMEHT, KaTaau3u-
pPYIOIIUK THAPOJINA3 O-TJIUKO3UIHBIX CBsA3€W B Kpaxmane. Kieruarka
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HE YCBaWMBACTCs OPraHMW3MOM, TaK KakK [-TJIMKO3WJIHBIEC CBSI3U HE pac-
MICTIISIOTCS HMEIOIITUMHUCS (hepMEHTaMH.

PacTBop caxapo3bl BpalllaeT IIOCKOCTh MOJISIpU3AIUMU BIIPaBO (+).
[Tocne rumponusa HampapjieHHWE BpalleHUs U3MEHSETCsl Ha oOpaTHOE
(-). OTO MPOUCXOAUT MOTOMY, UYTO OOpazyeTCs SKBUMOJSPHAS CMECh
TJTFOKO3BI B (PPYKTO36I, a (PpyKTO3a BpaliaeT MIOCKOCTh MOJISIPHU3AIIUH
CBETa BJIEBO CHJIbHEE, YeM TJIIOK03a BITPABO.

JKuBbIe KIIETKHM yCBaMBalOT M3 CMECH H30MEPOB HEOOXOIUMBIN
UM M30MEp JaXe B TEX CIAydasx, Korja pas3zeicHHue M30MEPOB KaKH-
MU-TM00 M3BECTHBIMHM B HACTOSAIIEE BPEMS XUMUYECKUMHU WU (HU3H-
YECKUMH METOAaMH MPAKTUIECCKH HEBO3MOXKHO.

["amakTo3a HE BCTpEUaeTCs B MPUPOJIE B CBOOOJHOM COCTOSHHH;
oHa oOpasyeTcsi Ipu TUPOIU3E€ MOJIOYHOTO caxapa. Puboza, BXos-
Iast B COCTaB PUOOHYKICMHOBBIX KHCIIOT, COASPIKUTCS B MBIIIIIIAX.

Duszuueckue ceoticmea. MoHOcaxapuabl MNPEACTABISIOT COOOMH
OECIBETHBIE KPUCTALUIMYECKUE BEIIECTBA, PACTBOPUMBIE B BOJIE U
ciaikue Ha BKyC ((hpyKTo3a — camblil cnajakuii caxap). Bece oHu saBiis-
IOTCSl ONITUYECKH aKTUBHBIMU BEIIIECTBAMMU.

Xumuyeckue ceoticmea.

JI1st MOHOCaxapua0B XapaKTEPHbI PEaKIIMU, CBOMCTBEHHBIEC CITUP-
TaM, allbJIETUJIaM U KETOHAM, TaK KaK B MOJIEKYJIaX MOHO3 COJEepKaT-
Csl TUJPOKCUJIbHBIE U B CKPBITOM BHJI€ KapOOHWIbHBIE Tpymiibl. Mo-
HO3bl MOTYT CYIIECTBOBaTh B JABYX (hopMax: albACTMAHON (WU Ke-
TOHHOW) U UKJINYECKOUN, MEXKTy KOTOPHIMHU CYIIECTBYET PABHOBECHE,
U OOBIYHO OHO CABHMHYTO MOYTH IIEJIMKOM B CTOPOHY LHUKJIMYECKON
dbopmbl. [{uknudeckas ¢popma obpasyeTcss B pe3ysibTaTe B3auMOJICH-
CTBUSI KapOOHWJIBHOM U THAPOKCUIILHOW TPYIIN BHYTPU OJTHOW MOJIE-
KyJIbI, TIpUYEeM MOXKET TOoJydaThCsl MATH- (PypaHO3a) WIM IIECTH-
yjieHHOe (TupaHo3a) Koblo. Jig anbno3 0ojee yCTOWYUBO MIECTH-
YyjeHHOE KoJibIl0. Hampumep, HUKIU3ALUMUS TIHOKO3bI MPOUCXOJUT
CIEAYIOIIUM 00pa3oMm.

174



C,HO
]

—C— C
\ — " —
C4\C C’C1 _— H: 23 :H _— Cf/ \/C1
3 2 /4 C—C,
H—C-—-OH
nupaHo3sa ,CH,OH cdypaHo3a

TJIF0KO3a C HOPMAJIbHOM LETBIO

[Ipr B3aMMOJEUCTBUM MOHO3 C JIPYTMMH BEIIECTBAMU PEAKIUU
MOTYT IPOTEKATH MO TPEM HAIPABICHUSIM:

1) mo kapOOHMIIBLHOM TPYIIIIE;

2) MO TUJIPOKCUIIBHBIM IpyIIIaM;

3) ¢ ”BMEHEHHUEM YTJIEPOJIHOTO CKEJIeTa MOJIEKYJIBI.

Peakimu, xapakTepHble JUIST KApOOHWILHOU TPYIIIEI.

AJbAeruHas TpyINmna MOHO3 OKUCISAETCS Mpu ACHCTBUM (peIiH-
TOBOM JKHJKOCTH, COJiell cepebOpa (peakmusi cepeOpsHOTO 3epKaja)
WU PTYTU U JPYTHX OKUCIMUTENEH, MPU 3TOM 00pa3yroTCs aibI0HO-
BBI€ KHUCJIOTHI.

¢HO COOH
H—C—OH H—C—OH
HO—C—H —C—

* cu(OH), — HO=¢=H 4+ cyoH —= cuo * H,0

H—=¢—OH H—C—OH ) ’
H_?_OH H—C—OH XKenTtbin KpaCHblﬁ

CH,OH CH,OH
TJIFOKO3a TJIFOKOHOBAsT KUCJIOTA

@eNnuHTOBY KUAKOCTh MNPUMEHSIOT Uil OOHApYy>KEHHs BOCCTa-
HABJIMBAIOIIUX BEUIECTB (OOBIUHO TIFOKO3bI) B MOYE U KPOBH.

OueHb BaXHOM pEaKIUEH, MO3BOJISIIONIEH CYIUTh O CTPOCHUU
MOHO3, fABJISIETCS B3aUMOJICUCTBUE WX ¢ (PeHmnaruapasuHom. Koneu-
HBIM INIPOAYKTOM B3aMMOJEUCTBHUS SIBJIIIOTCS 03a30HBI — KPUCTAJUIN-
YECKHUE BEILECTBA APKO-KEJITOr0 LBETA C YETKOW TEMIIEPAaTypOu IJIaB-
JIEHUSI U XapakTepHoil ¢opmoi kpuctaiuioB. OOpa3oBaHHE 03a30HOB
IIPOMCXOJUT B HECKOJIBKO CTaJUM.
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H
| H(II—N NH

—C— NH
HO—C—H |
e on o3 — HO—C—H \© * * NH, * 2 H,0
H—C—OH
o H—C—OH
CH,OH |
2 CH,0OH

D-ratoko3a ®enunrugapasuH  D-Tiroko3a30H  AHUWJIMH

[Ipu B3auMoaeHCTBUM C pPa30aBICHHBIMH PACTBOPAMH IEIOUYEH
MPOUCXOIUT TAYTOMEPHOE MPEBPAICHUE AJIbJICTUAHON TPYMIbl B Ke-
TOHHYIO ¥ Ha000poT. [Ipu 3TOM 00pazyeTcst 1BOMHAs CBSA3b MEXKIY TEp-
BBIM M BTOPBIM aTOMaMH YIJIEPOAA U HOBasi TUAPOKCHIIbHAS TPYIIIIA.

CIIHO ﬁHOH CIIHZOH
H—C—OH C—OH c=
HO—C—H ——> Ho_<:;_|.| N\ HO—C—H
H—C—OH H—C—OH H—C—OH
H—C—OH H—<::—0|-| H—C—OH
CH,OH CH,OH CH,OH
Mmioko3a EHon PpykTO3a

[Ipyn HarpeBaHMM MOHO3 C KOHIICHTPHUPOBAHHBIMU PAaCTBOpPaMHU
IIEJI0Ye TaK ke, Kak U B Cllydyae alibJIETUIOB, TPOUCXOIUT MOOYype-
HUE WU ocModieHne. O0pa3yroTcsi TPOIYKThl OJIMMEPHU3ALIUKA U Pac-
ICTUICHUA.

B ornuune oT OOBIYHBIX albJETUI0B aldbJ03bl, COAECpKAIIUE HE
MEHBIIIE YETBHIPEX aTOMOB YTIIEPO/IA, HE NAIOT KPACHOM OKPACKHU C pe-
aktuBoM Illudda, Tak kak anba03bI CYIIECTBYIOT B OCHOBHOM B ITUK-
JU4YecKor opMe M He coJiepKaT CBOOOIHOM abJeTUIHOM IPYIIIbI.

Peaknnu, XxapakTepHbI€ IS THAPOKCUIBHON TPYIIIIbI

[Ipu okuCIIEHMH NEPBUYHOM CIIMPTOBOW I'PYIIIbI AJIbA03, HE 3a-
TparuBarIed aabJACTUIHON T'PYMIIbl, 00Pa3yIOTCS YPOHOBBIE KHUCIIO-
Thl. B opranusmMe 4enoBeKa MPU JETOKCHUKAIUM KamMpOphbl WM OCH-
30MHON KUCJIOTBI 00pa3yroTCA IIIIOKYPOHUIbI, KOTOPBIE BBIJEISIOTCS C
MOYOH.
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H—C—0 [0] H—C—0

—
CH,OH CH,OH
rMIoKo32a rMIOKYypoOHOBas
Kncnorta

IIpu okuciieHMH aIbA03 a30THOW KHUCJIOTOM OKHUCIAIOTCA U Kap-
OOHWJIbHAS, M TIEPBUYHASA CHUPTOBAS TPYIIIBI U 00Pa3yrOTCs IBYXOC-
HOBHBIE KHCJIOTHI. Hampumep, B pe3yipTare OKUCICHHS TalaKTO3BbI
oOpa3yeTcs ciM3eBasl KUCIIOTa:

?H 0 (i‘.OOH
H— ?_ OH H—(|3—OH
HO—C—H [O] HO—¢—H
H O_(I;_H —_— HO—(|:—H
H— ?_ OH H—(i‘.—OH
CH,OH COOH
cnu3eBas
D-ranakro3sa KUCnoTa

B uuknnueckux QopMax MNEHTO3 M TEKCO3
HanOojee PeaKIMOHHOCTIOCOOHOM SIBIISICTCS TH/I- |1 |2
POKCHIIBbHAs TpyIma, CTodAmas y nepBoro aroma —C—0Q—C—
yrieposa (IOdyalleTalbHBI MM TIHKO3UIHBIH ] |
rugpokcuit). Bogopoa B monyareraibHOM THIPO-
KCHJIE 3aMENIaeTCs Ha paguKail U 00pa3yeTcs CBsI3b

Yriepon C? MoxeT MpUHAJIEKATh alKuiabHOU rpynme. Coenu-
HEHHsI TAKOTO THIIA HAa3BIBAIOT IIIMKO3MIAMH (TIroKo3uaaMu, eciau C'
NPUHAICKUAT Ioko3e). Ecnu yriepon C’ IIPUHAJICKUT JIPYTOMY
MOHOCaxXapuy, TO 00pa3yroTcs 1Ucaxapu/bl.
CH,OH
H O H
H + CH,OH

HO @1 on

H OH

o-D-rntoko3sa o-D-meTtunrniokosug
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H,OH H,0H H,OH
H O H H O_H H 2 0
H + KH — |< H >1
H@)H H(@H HO OH
H  OH H  OH

H
O
H OH
o-D-rnokosa o-D-rntoko3a O-MarbTo3a

['MApOKCUITbHBIE TPYIIBI CAXAPOB JIETKO PEArUPYIOT C KUCIOTAMHU
c 00pa3oBaHUEM allUIbHBIX MPOU3BOAHBIX.

CH,OPO,H,
O

H OH

+ CH,COOH —=
H,C. .0

o-D-rnroko3a

neHTaaueTun-D-rnoko3a

Peakimmy, mpu KOTOPBLIX M3MEHSIETCSI YIVIEPOJHBIN CKEJIET MOHO-
caxapwJioB

[TonHOE OKHMCIIEHHE MOHOCAXapuIOB, MPOUCXOJAIIee B Jiabopa-
TOPHBIX YCIIOBHSX WM B OpPraHU3ME YEJIOBEKa, MPOTEKAaeT CIICAYIO-
UM 00pa3om:

C6H1206 +6 02 — 6 C02 +6 H20 + OHCPIuA

HexoTtopsie MoHOcaxapuabl D-psina, Hanpumep, TioKo3a, Gpyk-
TO3a M MaHHO3a, PACIICIUIIIOTCS NPU KAaTAIMTUYECKOM JEHCTBUU
(EepMEHTOB JIPOXIKEN, Ipyrue — Ipu 1eUcTBUU (DepMEHTOB OAKTEpUH.

C6H12O6 -2 C2H5OH +2 C02
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Jlernaparanus

HCI (12%) @\
C5H4005 CHO + 3 H,O

O
neHTo3a dypypon
o HCI (12%) /@\
H.,0, _>CH20H o cHo T 3 H,0
rekcosa oKCUMETUNAYPdDYPOn

L{BEeTHBIE pEaKIIUU

PacTBOp caxapa B mpuUCYTCTBUM O-HadTOJIa M KOHLIEHTPUPOBAH-
o H,SO, okpammBaercs B (UOJIETOBBII WKW KpPaCHOBATO-
dbuoneToBbli BT (peakius Mouiia).

MoHocaxapu/ibl OBICTPO BOCCTaHABIMBAIOT PACTBOP allerara Me-
A B YKCYCHOM KHUCIIOTE.

KeTtorekco3sl npu KUIISTYEHUN C PE3OPLMHOM B COJITHOM KHCJIOTE
JAI0T MPOAYKTHI KpacHOro 1BeTa (peakuus CenrBaHoBa).

[TeHTO3bI U TaJIaKTO3a pearupyroT ¢ (HIOPOTIIOIUHOM B COJISTHOMN
KHCJIOTE ¢ 00pa30BaHMEM KOMIUIEKCA BUIIIHEBO-KPACHOTO 1IBETA.

MoHocaxapu/ibl He 00pa3yI0T OKpaIICHHBIX MPOJYKTOB C pacTBO-
poM Hoja.

Hucaxapuowt (6uoszwer) C;,H,,0;;

Haubosee pacnpocTpaHEHHBIM JUCAaXapuJIOM SIBJISIETCS caxaposa
(TPOCTHUKOBBIN WM CBEKJIOBUYHBIN caxap). B Monoke coaepxkutcs
5% naxTo3bl (MOJIOUHBIN caxap).

Dusuueckue ceovcmsa. Jlucaxapuabl — OCCIBETHbIE KPUCTAJIIH-
YECKHE BEIleCTBa, PACTBOPUMBIE B Bojie. M3 OOBIUHBIX CaxapoB Hau-
MEHEE CJIAJIKUM SIBIISIETCA JIAKTO3a, [I03TOMY €€ MPUMEHSIOT B MUILY B
TeX CilyyasiX, Korja HeoOXouma JIMeTa C BLICOKUM COJICPKAHUEM Ca-
xapa.

Xumuueckue ceoucmea. Monekyna aqucaxapujia COCTOUT U3 JBYX
MOJIEKYJI MOHOCaXapuJI0B, COCIMHECHHBIX TIIMKO3UIHOM CIU3bI0. B 3a-
BUCHUMOCTH OT TOT'0, KAKME€ aTOMBI yriepojia y4acTBYIOT B 00pa3oBa-
HUHU TJIMKO3UIHOM CBSI3U, MOJIEKYJa UCAXAPHUIA MOXKET COJEPKATh, A
MOXET U HE COJIEpKaTh CBOOOAHYIO KAPOOHWIBHYIO TPYIIITY.

B ManpTO3€ TIIMKO3UIHAS CBA3b 00pa3yeTcs 3a CUET THAPOKCHIIb-
HOM TpyNIbl y IEPBOTO aTOMa Yriepoaa OAHON MOJIEKYJIBI TITIOKO3bI U
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TUAPOKCUIIBHOM TPYNIIBI Y YETBEPTOTO aTOMa yIJIEPOa BTOPOU MOJIE-
KYJIbl TJIFOKO3bI. [IOCKOJIBKY MOJIyaneTaabHbIl TUAPOKCUII Y BTOPOM
MOJIEKYJIbI TJIFOKO3bI OCTAETCS HECBSI3AHHBIM U KOJIBIIO MOXKET Pa3Mbl-
KaThCs ¢ 00pa3oBaHUEM CBOOOHON KapOOHMIBHOM TPYIINbI, MAIhTO3a
SABJIIETCSA BOCCTAHABIIMBAIOLIUM CaXapoM.

H OH H OH

JlakTo3a TakXe ABISETCS BOCCTAHABIMBAIOLIMM CaxapoMm. Y ca-
Xapo3bl MoJyaleTadbHble THAPOKCHIBHBIE TPYMNIBI 00€UX MOJEKYJI
MOHOCAXapuJIoB YYacTBYIOT B O0Opa30BaHUM TJIUKO3UIHON CBA3H,
BCJIEJICTBHE 3TOr0 Caxapo3a sBJSETCS HE BOCCTAHABIMBAIOIIMM Caxa-
poMm.

CBoiicTBa AUCaxapu0B XapaKTEPU3YIOT CIEAYIOIINE PEAKIINU:

1. OgHa U3 camMbIX BaXXHBIX PEAKIUMU JUCAXAPUIOB — 3TO UX CIIO-
COOHOCTb THIPOIN30BATHCS MOJ ACHCTBUEM KUCIOTHI MJIM COOTBETCT-
ByIOILIETO (pepMEHTa C pa3pbIBOM TJIMKO3UIHOM CBSI3M O COOTBETCT-
BYIOIIIMX MOHOCAXapHuI0B.

2. Peakuuu, xapakTepHbie JUisl KaApOOHUIBHON TPYIIIBI.

Tak ke KaKk MOHOCAaXapubl, MAJIbTO3a U JIAKTO3a SIBISFOTCA BOC-
CTAHABJIMBAKOIIMMHU caxapaMu. OHH OKHCIIIOTCS MOHAMHM MEIH, Ce-
pebpa u pTyTH, 00pa3yrOT 03a30HBI U BCTYIAIOT BO BCE PEAKIIMH, Xa-
paKTepHBIE JJIs1 KapOOHUJIBHBIX COeIMHEHUN. B caxapose HeT cBo0OoI-
HOM KapOOHWJIBHOM TPYIIIbI, U OHA HE BCTYIAET B 3TU PEAKIIUHU.

3. Peakiuu, xapakrepusie mist OH-rpynm.

['mapoKcUlbHBIE TPYNIBI AWCAXapUIOB MOTYT NPUHUMATH yYa-
CTHE B 0Opa30BaHMM IITMKO3UIHBIX CBsize. [IpomykTramMu peakiui siB-
JSIOTCA TpU-, T€Tpa- U nojucaxapuabl. C KUCIOPOACOAEPKAITUMHU
KHCJIOTaMHU JIMCaXapuabl 00pa3yroT CI0KHBIE d(PUPHI.

4. Peakiuy, NpoTEKAIOIIME C Pa3pbIBOM YIIEPOAHOW LENH AUCA-
xapuaoB. [ucaxapuasl MoryT ObITh okucieHsl 70 CO, u H,O. Ilox
NEeNUCTBUEM (PEPMEHTOB APOACGKEN caxapo3a U MajibTO3a JAOT 3TAHOI,
a JIAKTO3a HE U3MEHSETCS.
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5. lIBETHBIE PEAKIIUH.

Jlncaxapuabpl HarOT peakiuu MoJmiina, HO HE BOCCTAHABJIMBAKOT
pacTBOp alerara MeJu B pa30aBIeHHON YKCYCHOM KHUCIOTE U HE JAlOT
OKpACKH C PacCTBOPOM HO/Ia.

Honucaxapuow (CsH;y05),

B o0Opa3zoBanuu mosiicaxapujoB MOTYT MPUHUMATh y4acTHE Kak
MEHTO3bl, TAK U TEKCO3bl. /[Ba Ba)KHBIX MOJIMCAaXapuaa — Kpaxmaia U
KJIETYATKAa — TOCTPOEHBI M3 OCTATKOB D-IJIIOKO3bI U OTIAYAIOTCS
CTPOCHHUEM IICTIH, YUCIIOM BXOJSIIUX OCTATKOB TJIFOKO3bI U (ochop-
HOU KUCHOThI. Kpaxmain, OMH U3 caMbIX pacIpOCTPAHEHHBIX MOIUCA-
Xapua0B, HAXOAUTCA B 3€pHAX 3JIAKOB (HAMpUMEp, MIIEHULBI U KYKY-
py3bl) U B KIyOHSIX pacTeHuid (kaptodens u np.). OH COAEPKUT ABa
paznuuHbIX nosucaxapuaa — ammiody (10— 30%) m amunonexkTuH
(70 — 90%). Amuiioza UMEET JTUMHEMHOE CTPOCHUE, OCTATKU TJIFOKO3bI
COEIMHEHBI 3a cyeT 1,4-ruapokcuinoB. AMUI03a pacTBOpUMa B BOJIE,
JIa€T YACTO CHUHIOI0 OKPACKy C MOJIOM; €€ MOJIEKYJISIpHAs Macca u3Me-
usercs ot 4000 mo 50000. Jlerko ruaponusyercs pepmMeHTaMu U B
npucyTcTBHd H' 10 ManbTO3Bl M TUIFOKO3BI, IPAKTHUIECKH HE BOCCTA-
HAaBJIMBAECT OKCHUJIBI METAJIIOB.

B amwuiionekTHHE TIIOKO3HBIE OCTATKU B KaXKIIOM IIETIM CBSA3aHEI
1,4-rIMKO3UIHBIMU CBS3SIMH, a 3TH IIENH CBA3aHbI MEXAYy coOoi 1,6-
TJIMKO3UHBIMU CBSI3SIMU U pexke 1,3-TIoK03u — MIMKO3HBIMU CBSI3S-
MU. B XonomHOW BOAE aMWJIONEKTUH HE PAacCTBOPUM; B TOpSYEH —
CUJIbHO HaOyXaeT, HO HE PacTBOPSETCA. AMUIONEKTUH COACPXKUT S —
50 TeIcsau Tmroko3HBIX ocTatkoB U 0,4% H;PO,; ¢ Hogom oH gaer
KpacHO-(hHOJETOBYI0 OKpacKy. Bce mosmcaxapuzibl Kpaxmayia Bpa-
IAIOT MOJAPU30BAHHBIN CBET BIPABO.

HarpeBannem cyxoro kpaxmana npu 250° WM €ro 4acTUYHBIM
TUAPOJIA30M B IPUCYTCTBUU KUCJIOTHI MOJYYarOT JEKCTPUHBI. JleKCT-
pPUHBI PACTBOPUMBI B BOJIE, IPUMEHSIOTCS JJIsI IPUTOTOBJICHUSI CIal-
KUX CUPOTIOB U KJIEsl 1JIsl TOYTOBBIX MapoK.

Kpaxman npencraBisieT co0oil I1aBHYIO COCTaBHYIO YacTh MHUIIU
yesjoBeKka. Bo pTy HauwHaeTcs THApPOIW3 Kpaxmalaa Ioj JICHUCTBUEM
CIIOHBL. B KucCnoun cpene xkeiyaka TUAPOIIN3 3aBEPIIACTCS PaclICIlIe-
HUEM JI0 TJIFOKO3bl, KOTOpas BCACHIBAETCS B KPOBb WM PA3HOCHUTCS O
KaKJI0OM KJIETKU. TaM IiIroK03a MoJIBepraeTcs ps1y MpeBpallieHuit, o0y-
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CJIOBJIMBAIOIINX TEIUIOTY TEJIa, SHEPIUI0 MYCKYJIBHOM M MO3rOBOM pa-
00ThI. B KpoBH NOAAEPKUBAETCS CTPOTO OIMPEACIICHHAs KOHIICHTPALIHS
IIIOKO3bI. [Ipu MOBBIIIEHUN COACPKAHUS TIIOKO3bI B KPOBU HM30BITOK
€€ 3a CUET TOPMOHA MOJKEITYJOYHON KEJNE3bl — MHCYJIMHA OTKJIa/IbIBa-
€TCsl B IIEYEHU B BUJE KUBOTHOT'O Kpaxmalia — MIMKoreHa. Ileyens co-
nepxxut 10 20% 1o Becy riuKoreHa, KOTOphId OJM30K M0 CTPOCHUIO K
amuonekTuHy. 1Ipu HemocTaTke rrOKO3bl B KPOBH YacTh TJIMKOTEHA
NEYEHU TUAPOJIU3YETCS B TIIOKO3Y, U OHA MOCTyHaeT B KpoBb. Eciu
NESTENBHOCTD MOJHKEITYA0YHOM JKele3bl HapyllleHa, M OHa He BhIpaba-
THIBAET MHCYJIMHA, HAcTynaeT O0JIe3Hb — caxapHbld AuAa0ET, XapakTe-
PHU3YIONIAsICA MOBBIIEHHBIM COJEPKAHUEM TIIFOKO3bI B KPOBH.
Lemmtono3a (Mnu KiieTyaTka) SIBISICTCS TJIaBHOW COCTABHOM Ya-
CThIO KJIETOUYHBIX CTEHOK PACTCHUH, MpUAACT TKaHSIM pacTEHUN mexa-
HUYECKYIO MPOYHOCTh, T.€. CIYKHUT Kak Obl CKEJIETOM pacTeHuil. Mo-
JeKyJia LEJUTI0I03bl, TOJOOHO aMHJI03€, MPEACTABIIAET COOOM ITMHHYIO
HEPa3BETBJICHHYIO II€Mb TJIFOKO3HBIX OCTAaTKOB, COEIWHEHHBIX [-1,4-
TJIMKO3UAHBIMK CBSI3IMH. MOJIEKYJIIpHas Macca LEJUTI0I03bl U3MEHS-
etrcst ot 100000 mo 570000. Haubosnee uynucras mpupoaHasi 1eJITI0103a —
3TO XJIOMKOBOE BOJOKHO ~ 90%, npeBecrHa XBOMHBIX AepeBbEB ~ 50%

Xumuueckue ceolicmea

1. 'muko3uHBIe CBSI3M B IMOJUCaxapuaax THIPOJIU3YIOTCS TIOJ
JTEUCTBUEM KHUCIOT Wian (hepMeHTOB. I10IHBIN THAPOIN3 OOJIBITMHCTBA
MOJINCaXapuJI0B MPUBOJIUT K 0OPa30BAHUIO TIIFOKO3BI.

2. B monmcaxapujgax TPaKTUUECKH HE COACPIKUTCS CBOOOIHBIX
KapOOHWJIBHBIX TPYMI, TO3TOMY OHU HE SIBJISIOTCS BOCCTaHABIWBAIO-
IIMMHU BEILIECTBAMU W HE 00JIaJal0T XUMHYECKUMH CBOMCTBAMH, Xa-
pPaKTEPHBIMU ISl KAPOOHWIBHBIX COSAMHEHHUH.

3. l'unpokcuIbHBIE TPYIIBI TOJUCAXapHUIOB PEarupyroT ¢ KUCIIO-
POJICOJIEPKAIITUMU  KHUCTIOTaMU € OOpa3OBaHUEM CIIOKHBIX 3(HPOB.
JleficTBEM yKCYCHOTO aHTHIPUAA TTOIYUYAIOT mpuayemam yeinon03bsl.
[CcH,0,(OCOCH;)3]n. D10 BeliecTBO B OTIIMYKE OT LIEJIIIOIO03bI pac-
TBOPUMO B alleTOHE M CJOXHBIX 3(upax. AUeTaThl IEJUTIOI03bI HC-
TIOJIB3YFOTCS JAJIS TTOJTYyYSHHUST KWHOTIJICHKH, alleTaTHOTO IIIeJIKa, JTaKOB.

OO0pabOTKOM IEJUTIOJIO3bI CMECHIO a30THOM M CEPHOW KHUCIOT
MOHO TosyuuTh Humpoxiemuamxy [CsH70,(ONO,);],. TlomHOCTEIO
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HuTpoBaHHas kietdyaTka (~13% N) — nupoxcunun — aBisieTcsi B3pbIB-
4aThIM BEILIECTBOM (O€3bIMHBIN MMOPOX).

Menee rimy0oko HUTpoBaHHas kietdatka (11% a3oTta) Ha3bIBaeT-
Csl KOJIOKCUMUH, OHA WCHOJB3yeTCs JUIsl TOJYYEHUS HUTPOJIAKOB.
Komnnokcunua B cmecu ¢ kamdopon (1/3) obpasyer ueiiyaoua, U3
KOTOPOT0 M3rOTABJIMBAIOT TajaHTEpEeHHbIe M3JEIus, UTPYyIIKU. Pac-
TBOP KOJUIOKCUJIMHA B CMECH CIUPTA U d(PUpa HA3bIBACTCS KOMIOOUL U
ucnoab3yercsa B meauiuae. [Ipu o0paboTke 0OBIUHOM Oymaru cepHoi
KHUCJIOTOM MOJIy4aroT MepraMeHr.

4. TunvuHas 1EJUTI003a (XJIOMOK) TMpU 00pabOTKE pacTBOPOM
€JIKOT0 HaTpa IpuoOpeTaeT OOJBIITYI0 MPO3PAavYHOCTh U OJIECK. DTOT
MIPOIIECC HA3bIBACTCS MEPCEPHU3ALIUCH.

[Ipu 0OpaboTKe LEIITI003bl KOHIEHTPUPOBAHHOM IIET0YbI0 BO-
JIOPOJT MEPBUYHOIO TUAPOKCUIIA 3aMelaeTca Ha aToM Na U moaydaeT-
CSl WeNloYHAs Yeanoa03a:

[C6H702(OH)3]n +n NaOH — [C6H702(OH)20N3]H +n Hzo

[Ipu B3aMMOIENCTBUN C BOJOW PETECHEPUPYETCS LIECIUIIOI03a, W3-
MEHMBILAS CBOIO CTPYKTYPY — 2UOpam-yeaniono3d. IToT MPOILECce MIN-
POKO HUCTOJIB3YETCA B TEKCTUIIBHON MPOMBIIIJIEHHOCTH JUISl TIPUIAHUS
TKaHSIM JIY4IIEro BUJA U JTy4IIEd OKPAIITMBAEMOCTH.

IIpu neiictBun CS, Ha MIETOYHYIO IEII0JIO3Y, MOJTYUYEHHYIO U3
JIPEBECUHBI, 00pa3yeTCs COMb KCAHMO2EHAMA YELII0N03bL:

[C6H702(OH)QON3]H + CSZ — [C6H702(OH)2OC(S)SN3.]H

Ota coJib pacTBOpHUMA B BOJI€ U B CIA0OM pacTBOpPE €IKOT0 HATPA;
TaKU€ MOJIEKYJIIPHBIE pacTBOPHI 001a1at0T OOJIBIION BA3KOCThIO. OT-
CI0JIa Ha3BaHUE — gucko3a. 1Ipu npoaBIMBaHUM BUCKO3HOTO PaCTBO-
pa 4yepe3 TOHKHE OTBepCTHus ((puiibepbl) B KUCIOTHYIO BaHHY LIEJLITIO-
J1I03a PEreHEPUPYETCSl B BUAEC TOHYAWIIMX HUTEH. Tak roToBIT BUC-
KO3HOE€ BOJIOKHO. DJTO OCHOBHOW CHoco0 MNpOW3BOACTBA HMCKYCCT-
BEHHOTO BOJIOKHA JIJI1 TEKCTWJIBHBIX TKAaHEW WU Il IIMHHOIO KOpAA.
[Ipr npomaBIMBaHUM BUCKO3HOTO PACTBOPA YEPE3 JIMHHYIO Y3KYIO
HIEJIb MOYYAETCs YerlopaHn.

5. [lomucaxapuabsl B KOJUIOWJHBIX AUCIEPCHUSAX MAKOT MOJOXKH-
TeJIbHYI peakiuio Mosmma. C pacTBOpOM HoOJa KpaxMay JaeT CH-
HIOIO OKPAacKy, BBICIIME JIEKCTPUHBI — KPACHOBATYIO, IIIMKOTEH — OT
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TEMHO-KOPUYHEBOM 10 BUHHO-KpAacHOU. [[eiuiromo3a u HU3KOMOJIEKY-
JISIPHBIE JIEKCTPUHBI HE JJAIOT IBETHOUM peakiuu ¢ HOJ0M.

Omoenvhble npedcmagument y21e60008 U Ux Quauoiocuyeckoe
3HayeHue

Ynorpebasiemble B MUIILY T'EKCO3bl B OpraHU3ME MOTYT IpPEBpa-
IaThCs B TIIMKOTeH. J[Be MeHTOo3bI — pnb03a U AE30KCHPH003a BXOIAT
B COCTaB HYKJIEMHOBBIX KHUCJIOT, BAXKHEHIIIMX COCTABHBIX YaCcTEH KIIeT-
K. D-riuiepruHOBBIN anbJeruj] U TUOKCUAIIETOH B BUie POChHOpHBIX
3(UPOB SBIAIOTCA MPOMEKYTOUYHBIMU MPOAYKTAMHU TJIMKOJIM3a yTIie-
BOJIOB.

K Owuosiornyecku BaKHBIM TeTepomnojiucaxapuaaM OTHOCATCS
MIPOU3BOJIHBIE MOJUYPOHOBBIX KUCIOT. OHU copepKaTcsi B 000JI0YKax
ITHEBMOKOKKOB. Mykornonucaxapusibl «A» u «B», cBI3aHHbIE ¢ Oe-
KaMu 000JI0YEK KPACHBIX KPOBSHBIX TEJEIl, OMPEACISIOT MPUHAIICK-
HOCTbh KpoBH K rpynmnam A, B, AB unu O (eciu ux Het). ['nanypono-
Basi KUCJIOTa COACPKUTCS B CTEKJIOBUIHOM TeJi€ U B MEpeaHEN KaMepe
rja3a, a TAKXKE€ B IJICBPAIILHOM KUAKOCTU. JIeKCTpaH — 3TO mojucaxa-
PHUII, pAaCTBOP KOTOPOrO MPUMEHSIETCS KaK 3aMEHUTENb IJIa3Mbl KPOBH.
['enapun — nonucaxapuacyyibGhoHaT 3aJepKUBAET CBEPTHIBAHUE KPO-
BU. Arap-arap, nNpeacTaBiIsiONMid COOON CIOXKHBIA 3(Up MOTUTATAK-
TO3bl U CEPHOM KUCIIOTHI, TPUMEHSIETCSI B OAKTEPUOJIOTHUU JJIsl TTPUTO-
TOBJICHUS] TBEPBIX CPEI.

CoeduHeHus, omHocAUwUECs K caxapuoam.

['Muko3aMHH BXOJUT B COCTAaB HEKOTOPBIX IMOJUCAXapuaoB. Ac-
KopOuHOBasi kuciota (ButamuH C) mpencraBisieT coOOW €HIUOM,
UMEIOIUNA cTpoeHue (ypaHO3bl. ACKOPOMHOBASI KUCIIOTAa B OTJIWYHE
OT OOBIYHBIX I'€KCO3 OKHUCIISIETCS KaK B KUCIBIX, TaK U B IIEIOYHBIX
pacTBopax.

\
HC-H
o¢/\0' (ID—CH2OH
OH

['mroxo3aMuH Ackop6unoBas kuciora (Butamus C)
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KoHmposbHbie 3ad0aHusi

1. Hanummre popMyibl ClIeTyOmNUX COeAMHEHU:

a) MeTUI-0-D-rirokonupanosuaa; 0) MeTwi-B-L-rimokonupaHo-
3una; B) MeTUI-0-D-bpykrodypanosuaa; r) metui-2,3,4,6~rerpa-O-
MeTul-0-D-riokonupano3una; a) 4-(o-D-rimrokonupanosun)-D-riro-
KOMMUPAHO3bl;  €)  O-D-rimokonupano3mi-o-D-rnKonupano3uia;
k) 4-(B-D-ranakTonupano3u)-D-rIoKOmUpaHo35I.

2. CKOJIBKO ONTHYECKUX HM30MEPOB COOTBETCTBYET aJIbACTHUIHOMN
dbopme anpaorexkcos3nsl? Hanumure ux. CKOJIBKO ONTHYECKUX H30MeE-
POB COOTBETCTBYET LUKJIMYECKOH (opme ambaorekcosbl? CKOIbKO
CTEPEOU30MEPHBIX AJIbJOTEKCO3 U3BECTHO B JICUCTBUTEIIBHOCTH ?

3. Hanumure npoeKiuoHHbIE (POPMYJIBI MOHO3, SMUMEPHBIX:
a) D-raroko3e, 0) D-ranakro3se, B) D-apabuHo3e.

4. Hanmumwure peakuyuu OKHUCIECHHS U BOCCTAHOBJICHUS CIENYIO-
X MOHO3: L-rimoko3bl; D-MaHHO3bI; D-TanakTo35l.

5. IlpuBeaute peakyu, ¢ MOMOIIbIO KOTOPHIX MOKHO OTJIUYUTH:
a) D-rmoko3y ot D-¢pykrossr; 6) D-apabunozy ot D-maHHO3BI,
B) caxapo3y OT MaJIbTO3bI.

6. byner nmu o0nagaTh ONTUYECKOHN JESATENBHOCTBHIO CIUPT, 00pa-
3YIOUIMKCS NPU BOCCTAHOBIEHUM D-KCWUIIO3BI M TPUIIyTapoOBas KH-
cJI0Ta, MOJIy4YeHHAasi OKUCIeHueM D-prbo3b1?

O O
W\ W
CH CH
H OH H OH
HO H H OH

H OH H OH

H,C, H,C,

OH OH
D-KCHI03a D-puGoza

7. TlokakuTe IUKIOLETTHYI0 TayTOMEPUIO: a) IJIIOKO3bI; 0) MaH-
HO3bI; B) GPYKTO3BI; T') MAJIBTO3bI; ) TAKTO3BI; €) IEI00UO3BI.



8. ManbTo3y, JIaKkT03y, 11eJIJI00M03y MOABEPTHUTE: a) TUIPOIHU3Y;
0) OKHCJICHUIO.

9. Hanummte peakiyu JaKTO3bl CO CICAYIOIIMMHU BEIIECTBAMU:
a) YKCYCHBIM aHTHUAPHUAOM; 0) THAPOKCUIAMUHOM; B) (PEeHUITHIPA3H-
HOM.

10. HanumuTe peakiuu MoJy4eHus: a) HUTPOKJIETYaTKH; O) BHC-
ko3bl. Kakue emie 3(pupbl KIETYATKH HAXOJAT TEXHUYECKOE MpUMEHE-
HuUe?

3.7. lNonumepsbl. Knaccugukayusi.
CmpoeHue. lNonyyeHue. Ceolicmea

CUHTETHYECKHE OPraHUYECKHUE MOJIMMEPHI MOJYYaAOT MOJUMEpPH-
3alMEeN, MOJMKOHICHCAMEN WM TTOJUIPUCOCTUHEHUEM.

[Torumepu3zanus — peakius COCIMHEHUS MOHOMEPOB (IPOCTHIX
COCIMHEHUI C KPAaTHBIMU CBSI3SIMU) B MOJIUMED:

H

2
npc? — \(‘Ic_lz’c\) n
2

Yucio n Ha3bIBAIOT CTEIECHBIO MMOJINMMCPHU3ALINHN. I[J_Iﬂ Ppa3HbIX I10-
JIMMCPOB OHO U3MCHACTCS OT CTa 1O COTCH ThICAY.

HOHHKOHI{CHcaHI/Iﬂ IMPOTCKACT C OTIICIINICHUCM HH3KOMOJICKY-
JIIPHOTO COEIUHEHUS, OOLIYHO BOJBL:

o)

HO Y (0) (o) o)
n X
HO” SoH * N \n/ \( - }—Y \X—O + 2n H,0
O OH A\ n

[TonunpucoennHenyne — peakuu 00beIMHEHHS PA3HBIX COEANHE-
HUH, NPOTEKAIOIINE 0€3 OTIICIUICHUS:

XN Oy .0 X—0 (0]
n + v / \ H \
o Y=N "

Kak IMpaBujIoO, IMOJUMEPbI UCIIOJIB3YIOTCA HC B YUCTOM BHUJC, a4 C
pa3 INYHbIMHA I[O6aBKaMI/I — HAIIOJITHUTCEIIAMU, IIMTMCHTAMU, HJIaCTI/I(I)I/I-
KaToOpaMH, aHTUOKCHUAAaHTaMHU WU JpP. I[J'IH KJ'IaCCI/I(bI/IKaHI/II/I BBICOKOMO-
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JIEKYJIAPHBIX COEAUHEHUN MOXHO MPUMEHSThH PA3JINYHbIE KPUTEPUU —
MEXaHUYECKHE CBOMCTBA, MOBEJCHUE MPU HArPEBAHUM, CIOCOOBI CO-
€IMHEHUS €OUHUL U JIP.

JInHeHHbIe MOJUMEPHI C YIJIEPOTHON LElNbI0

[TonuaTHIIEH HaIE MUPOKOE MTPUMEHEHHE B CENIBCKOM XO3SMCTBE
(MaTepuan IS TEIJIUI), B OBITY (MTAKeThl M YIIAKOBKH), B TPOU3BOJICT-
BE €MKOCTEH M TPyOOINPOBOJOB, YCTOMYUBBIX K MOPO3y. B 0OBIUHBIX
OPTraHUYECKUX PACTBOPUTENSAX MOJTUITUIIEH HE PACTBOPSETCS.

[TomunponuieH NoIy4aroT NOJIUMEPHU3AMEN TPOIUIICHA!

: )
n C=CH, —= ,C—C)\Hz
H,C H,C n

OH nmpuMeHsAETCA TaM K€, TAE U MOJUATWICH, KPOME TOro, HC-
MOJIb3YETCS U1l IPOU3BOJICTBA BOJIOKOH.

Hawunbomnee pacnpocTpaHeHHBIH MOJIUMEP — MOJUCTHPOJ TOTyUa-
I0T PAIMKAIIBHOW MOJIMMEPU3ALMEN CTUPOJIA:

: )
C=CH, — = HC—CH,

Y

n

OTO OYEHb XOPOIIUM M3O0JSIMMOHHBIA U YIIAKOBOYHBIA MaTEpHUall.
B Oonplnx KoJMuecTBaX OH MPUMEHSETCS ISl MPOU3BOJCTBA COIO-
JUMEPOB ¢ OYTaTUEHOM U AKPUIIOHUTPUIIOM.

N3 BUHWIXJIOpUAA MOJUMEPU3ALMEN [TOJYYAOT IOJUBUHUIXJIO-

UL

H
/C=CH2 — |'|/C—C{|2
Cl Cl n

B Gonpminx KoJudecTBax MOJIUBUHUIXJIOPU] UJIET HA TIPOU3BO/I-
CTBO €MKOCTEH, TPyOOK, IJICHOK, TOKPBITUN JIJIs 1OJ1a U T.]I.
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[TonuTeTpadTOpITHIIEH NPUMEHSIOT JJIsi W3TOTOBJICHUS TPYyOO-
MIPOBOJOB, YIJIOTHUTEJIBHBIX MAaTE€PUAIIOB B XHMHUYECKOM MPOMBIIII-
JIEHHOCTH, CYCTaBHBIX IIPOTE30B B XUPYPIUH, MOKPHITUM JIJII CKOBO-
POJZIOK B JOMAIIIHEM XO34ucTBE. [1oiydatoT ero nojiumMepusanuen TeT-
padTopaTUIICHA:

FF FF
c=¢ —= tc¢
n _ /- N\
LN F P"

HOHI/IBI/IHI/IHaHeTaT 1 TOJUBUHUJIIOBBIN CIIUPT II0JYy4YaroT U3 BH-
HUjIanerara.

: 3
n [C=CH, /C—C\;\-Iz
Q — 0O n —= HC—CH,
=0 Cc=0 HO N
H,C H,C

[TonuBUHMIALIETAT UCIIOJIB3YIOT B IPOU3BOJICTBE dMYJIbCUOHHBIX JIa-
KOKpPACOYHBIX MaTe€pHalIOB, IJisl MPONUTKUA U CKIIEUBaHUS Oymard, jie-
peBa, JMHOJeyMa, TKaHeW. [IOJIMBUHUIIOBBIM CHIUPT NPUMEHSIOT B
IIPOU3BOJICTBE OE30CKOJOUYHBIX CTEKOJI, KJIIEEB U KaK 3aMEHUTENb IHU-
I1€BOM JKEJIaTUHBI.

[TomMmeTHIMETaKpUIIaT — OPraHUYECKOE CTEKIIO IPUMEHSAETCSA
JUIS M3TOTOBJEHUS 3yOHBIX MpOTE30B. [lOMMAKpUIIOHUTPUI CILYyKUT
CBIPbEM ISl IPOU3BOJCTBA BOJIOKOH. [lommyperansl HCIONB3YIOT IS
U3rOTOBJIEHUSI OOMBOYHBIX U U30JSLIMOHHBIX MAaTEPUATIOB.

IHomMKoHAEHCAUMOHHBIE MATEPHAJIbI

[TosmmaMuIbl TOJIYy4atOT MEXKMOJICKYJIIPHOM KOHJICHCAIUEH aMU-
HOTPYNIIbI OJTHOM MOJIEKYJIbI ¢ KApOOKCHIIBHOM TPyNION IPYyTOM:

H
//0 H\ \
_C\ + /N g ~ ,N\
OH  H HO G
(@
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[IpuMeHsIOT moaMaMuIbl TJIaBHBIM 00pa3oM B MPOU3BOJICTBE BO-
JIOKOH.
[Tonuaupel — MPOAYKTHI KOHICHCAIIUN CITUPTOB C KUCIOTAMU:

//C) ,O\
—C, + HO = C
OH -H,0 \(\)

N3 nonuadupoB Mojy4aroT TEKCTWIbHBIE BOJOKHA, TUICHKH, Ka-
HATbhl, MATHUTO(POHHBIE JICHTHI U T.]1.

CuHTeTHYECKHME KAayYyKH

[To 00bEMY MPOMBIILIEHHOTO TPOU3BOJCTBA CUHTETUYECKUE Kay-
YyKW JABHO MPEBBIIIAIOT HATypajbHbIA KayuyyK. OCHOBHBIM ChIpbEM
JUISL UX TIPOU3BOJCTBA SIBISAIOTCS OyTanues-1,3 u uzonpeH. CUHTETH-
YECKUE KayYyKH MPUMEHSIOTCS B MPOU3BOACTBE IIHH, JATEKCOB, pe-
3UHOBBIX WU3JIEIIUN.

CuHTeTHYECKHEe CMOJIbI

B kadecTBe JIaKOB HMCIOJIB3YIOT AJKHIHBIC CMOJIBI, TTH(TATN —
nomdGUPsl PTANTEBON KUCIOTHI M CIHUPTA — TVIMIICPUHA WM TICHTAa-
sputputra C(CH,OH)j,.

HeHnacpleHHbIe MOIUA(GUPHI, TOIYUCHHBIE U3 MaJCHHOBON KH-
CIOTBHI W STHICHIIIMKOISA, B KOMOMHAIIMH CO CTEKJIOTKAHSIMHU WIIH
CTEKJIOBOJIOKHOM O0Opa3yroT CTEKJIOINIACTUKU. WX HCMOIB3YIOT IS
U3TOTOBJICHUS KY30BOB aBTOMOOMJICH, JIOJOK, CIIOPTHBHOTO WHBEHTA-
Psi, CTPOUTEIIBHBIX MaTEepHaJIOB.

®deHonadopManbIeTHAHBIE CMOJIL B 3aBHCUMOCTH OT YCIIOBHI
KOHJICHCAIIMM MMEIOT Pa3lIMUHyI0 CTPYKTYypy. HoBoJakm — HecHuThIe
JUHEHWHBIE MAaKPOMOJICKYJIBI MPUMEHSIOTCS ISl TIONYyYeHHUs KJIeeB U
JAKOKPACOYHBIX MaTepHaIOB. MaKCHUMalbHO CTPYKTYPUPOBAHHBIC —
PE3UTHI UCIIOIB3YIOT B DJICKTPOTEXHHUKE U OBITY:
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OH OH
H2 H2
C C
OH
CH, CH, H,C
HO: ; HO OH |, OH
2
H2C:©H2C C CH,
HO OH

AMMHOIUIACTBI — TPOAYKTBI KOHAEHCAUM (opMalbIeTHaAa C
AMUHOCOCAMHEHUAMHN MPUMEHSIOT IJis TOJYyYeHUS MACTHK, KIIEEB,
IEKTPOTEXHUUCCKUX U3ICTUH, TPEAMETOB IIMPOKOTO HA3HAUCHHMS.

DOMNOKCUJIHBIE CMOJIBI TOJIYYarOT KOHJAEHCAlMeld Ouc-(peHosoB C
AMUXJOPTUAPUHOM. OHU SBISIOTCS YHUKAJIbHBIMU JBYXKOMIIOHEHT-
HBIMU KJISSIMH.

IHoaumepsl ¢ nenbio -C-0O- u -Si-O-

N3 nonmudopmaneaernaa nim nonrnokcumeruwiena (-CH,-O-), usz-
rOTABJIMBAIOT MOJIIUITHUKY, IMIECTEPEHKH, TPYOKH, 3JIEKTPOTEXHUYE-
CKH€ M3JENHs, MOTOMY YTO OH YCTONYMB K JEHCTBHUIO XMMHUKATOB U
00JaaeT XOPOIINMHU MEXaHUYECKUMU CBOMCTBaMHU.

Cunukonsl ¢ 1enelo (-Si-O-) momydaroT JHUHEHHBIC, IHUKIAYE-
CKHE, Pa3BETBIICHHbIE U ceTdyaTble. CHIIMKOHOBBIE Macia NPUMEHSIOT
JUIsl TIPONUTKYU TKaHeW (mpupaHue rugpo@oOHBIX CBOMCTB), 0OMa3bI-
BaHUs (PopM mepes OTIUBKOU U3JETUN U JIp.
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3.8. lNpupodHbIie coeOUHeHUs

JInnuael

DTO ClI0XKHasi B XUMUYECKOM OTHOIICHHUH rpynna coeauHennil. K
JUTIHAIaM OTHOCSITCSI IPUPOJIHBIE OPraHUYECKUE COCIMHEHUSI, HE pac-
TBOPUMBIE B BOJIE, & PACTBOPUMBIE B OPraHUYECKUX PACTBOPUTEIISIX.
BONBIIMHCTBO U3 HHUX CJIOXHBIE 3(UPbl MHOTOATOMHBIX CIHUPTOB C
BBICIIIUMHM KUPHBIMU KHCJIOTaMU. JKUBOTHBIC KUPBI U PACTUTEIIbHbIC
Maclia OTJIMYAIOTCS: B JKHpax Mpeo0iagaroT KUCIOThl MpeAeiibHbIC, B
Macjax — HelpeaesbHble. DTH MOJIEKYJbl MOJSPHBL: TUAPODOOHBI U
rupopuabHbl. MeMOpaHbl TPEACTABIISIIOT COOOM JTIBOMHOM CIION JIM-
MUJI0B (BKpAIUICHBI OCJIKH).

Kupbl U Maciia peaCcTaBIsIOT COO0M CIOXKHBIE YPUPHI TITUIEPH-
Ha ¥ BBICIIMX OJHOOCHOBHBIX KAPOOHOBBIX KUCIOT — TIULepuabl. Ku-
CJIOTBI, BXOJSAIIME B COCTaB KHUPOB, UMEIOT, KaK MPaBUI0, HOPMaJIb-
HYIO IIe[Ib U YETHOE 4YMCJI0 aToMOB yriepoaa (mpenenbHbie C,, Cy,
Cig, Cyg, Cyy, Cyy, HEIPEOECTBHBIE C OJTHOM MW HECKOJIBKHMH JIBOM-
HBIMHU CBsI3siMU — ojienHoBas Ci,H;3COOH, nunoneBas C7H;;COOH,
auHojieHoBas C;7H,0COOH).

B npupoaHbIX kupax TpU THAPOKCHIIA TIUIEPUHA STEPUDUITUPO-
BaHbI Pa3HBIMHU KHCIOTaMU. Tak Kak MPUPOIHBIC KUPHI MPEICTABISIIOT
coOOl CJIOKHBIE CMECU TJIMIIEPUJIOB, OHM HE HMMEIOT OMNpeIeICHHON
TOYKM IIJIABJICHUS, a TUIABATCS B IIIMPOKOM MHTepBaiie. JJist XapakTepu-
CTUKH >KMPOB IIPUMEHSETCS TeMIlepaTypa 3arBepjaeBanus. Hekoropsie
MPUPOJIHBIE KUPBI — TBEPJIbIE BEIIECTBA, APYTUE — KUJKUE MPU KOM-
HATHOW Temmeparype (Macia). TemrepaTypa 3aTBep/ieBaHUs 00YyCIIOB-
JIEHA XapaKTepOM COCTAaBJIAIONIMX KUCIOT. OHA TeM BbIIIE, YeM OO0JIb-
e COoACp)KaHUE MPEACTIbHBIX KUCIOT (JIbHSHOE Macio tr=-270, rue
Ha 82% U BBIIIE COJIEp)KATCS HENpeAebHbIE KUCIO0ThI). JKupbl Hepac-
TBOPUMBI B BOJIE, JIETKO PACTBOPSIOTCS B A(Upe, apoOMaTUUECKUX yTJie-
BOJIOPOJIaX, FaJOT€HONPOU3BOIHBIX YTJIEBOJOPOIOB.

Cpenu peaknuii )KHPOB 0cO00€ 3HAYECHWE MMEET THAPOJIN3 WU
oMmblieHue. JlobaBneHueM KoHieHTpupoBaHHOro pactBopa NaCl or-
JEJISIETCA SIAPOBOE MBUIO U HEBOJHBIN KJIEU, COACPKAIIUMN TIIULIEPUH.
SAapoBoe MBIJIO UCTIONB3YETCs AJIsl CTUPKU Oenbsi. JlJis mpon3BOACTBA
TyaJ€THOTO MbIJa — SIIPOBOE MBLIO, MOJIYyYeHHOE M3 00Jiee YMCTHIX
KHPOB, BHICYIIIMBAIOT, OTAYIIMBAIOT U CIIPECCOBBIBAIOT.
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KanueBoe MbL10, UCHIONIB3yEMOE B TEKCTHIIBHOM MPOMBIIIJIEHHO-
CTH, MSITKOE. AJIIOMUHUEBOE U KaJbIIMEBOE MbLIA UCIOJIB3YIOTCS IS
MOJYYEeHUSI 3aMa30K, CBUHIIOBOE MBLIO, HEPACTBOPUMOE U KIIEHKOE,
VCIIOJIb3YETCS JIUIS MOTYYEHUS TUIACTBIPSL.

I'maporennzanueit (+H,) pacturtenbHbie Maciaa NEPEBOJATCS B
TBep/ible KUPHI. [l0100HBIE TBEP/IBIE KUPBI UCIIOJIB3YIOTCS B MBLIOBA-
PEHHM W MOPOU3BOJICTBE MUIIEBOrO MaprapyMHa. B kadecTBe ChIpbs
MPUMEHSIIOTCS JKUJIKKE, OTBPATUTEIBHO MAaXHYIIUE )KUBOTHBIC Macia,
TaKHe KaK KUPBI PbI0 U MOPCKUX MIJICKOTUTAIONINX, U HETPEIeTbHbIC
pacTUTENIbHBIE Maciia — XJIOIKOBOE U JIp.

Briceixaronme maciga. OCHOBOM HauOoJiee pacnpOoCTpaHEHHBIX
JJAKOB W KPACOK SABJSIETCS KUJKOE BBICHIXAIOIIEE MAcioO: JbHSHOE,
pexe KOHOIUITHOEC WM JaXke MOJCOJHEYHOE. B TOHKOM clio€ BBHICHI-
Xalolue Maciia CIyCTS HEKOTOPOE BpeMsl 3aTBEPJICBAIOT, 00pasys
OJieCTsIIyI0 THOKYIO MJICHKY, HEpaCcTBOPUMYIO B OCH3WHE U Jp. Opra-
HUYECKUX PaCTBOPHUTEIISX.

Mapraput — 3TO 3MYJIbCUSI TUAPOTCHU3UPOBAHHOTO KHPA B MO-
JIOKE.

Bocku — 3T0 clI0KHBIE 3(PUPHI BBICIIMX CIUPTOB C BHICIITUMM KH-
cinotamu. [TyennHbIi BOCK — CJIOXKHBIA 3(Up MATBMUTUHOBON KHUCJIIO-
Tbl ¢ MUpUIIIIOBBIM ciupToM (C31Hg;OH). V pactenuii v >KUBOTHBIX
BOCKHU BBIMOJIHSIOT 3alIUTHYIO (QyHKIIUIO. OHU OMBUISIOTCA TPYJIHEE,
YeM KHUPHI, XYK€ paCTBOPUMBI.

DuU3M0JI0OrHYecKoe 3HAYeHN e JTUITUI0B

JKupbl 1 Macna BBINOJHSAIOT B )KMBBIX KJIETKaX HECKOJbKO (PYHK-
nuii. OpraHu3My 4enoBeKa HEOOXOAUMBI CIOXKHBIE F(PUPBI HACHIIIECH-
HBIX KUCJIOT — apaxuA0BOM, JIMHOJIEBOU U JIMHOJIEHOBOU. Ilpu ux He-
JIOCTaTKE HAYMHAECTCS AEPMATHUT.

[InieBbie KUPBI U Macia SABISAIOTCA MEPEHOCUYUMKAMU KUPOpaC-
TBOPUMBIX BUTAMHUHOB W HCTOYHMKAMHU dHepruu. Ecnm yenosek 1mo-
TpeOisieT nuIM OOoJbIIe, YeM HEOOXOIUMO JJIsi HOPMAJIbHOW >KU3HE-
NEATEIbHOCTH, TO B OpPraHM3M€ OTKJIAJbIBAIOTCA 3amachl JIMIIMIOB.
OTH OTJIOKEHUS SBIAKOTCS MOTECHIIMATbHBIMA MCTOYHUKAMHU SHEPTUU
1, KPOME TOTI'0, 3allIAIIA0T TEJIO OT X0J104a. Bocka, B COCTaB KOTOPBIX
BXOJIUT XOJIECTEPUH, IPUAAIOT THOKOCTh U MATKOCTh KOKE M BOJIOCAM
YEJI0BEKA.
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B npoTHBOMONOKHOCTE MPOCTHIM JIMIUJAM CJIOKHBIC JIAITHJIbI —
dbochatuasl, 1epeOpo3uabl U XOJECTEPHUH — SBIISIIOTCS KU3HEHHO He-
00XOAMMBIMHU JIUNUAAMU. J[ake B MEpUOJBI TOJIOJJOBOK COACPIKAHUE
ATUX JIMOUAOB B KJIETOYHOM MPOTOIUIa3ME HE U3MEHsIETCA. JIenuTrHbI
HEOOXOJIMMBI JIJIi YCBOEHUSI )KUPOB, OHU COJICUCTBYIOT NMPOHUKHOBE-
HUIO JIMIUOB Yepe3 CTeHKU KJeTOK. [ledanuubl cnocoOCTBYIOT CBEp-
ThIBaHUIO KpOBU. CPUHTOIMHHEINHBI COACPKATCS B MO3TE U B HEPB-
HBIX TKaHSX, HO UX POJIb MOKA HEM3BECTHA. IHTEpECHO OTMETUTD, YTO
71 KOOp, HEKOTOPBIX HACEKOMBIX M TMAYKOB COACPKHUT (DEPMEHT, Ha-
3bIBAEMBIN JICIIUTUHA30M. ITOT (DEPMEHT TUIPOJIM3YET OJIHY U3 CIOXK-
HOX(UPHBIX CBS3EH JICLIUTUHOB, 00pa3ys JU30JUIIETUH, KOTOPBIA Te-
MOJIM3UPYET KPACHBIC KPOBSIHBbIE KJIETKH M pa3pyllacT TKaHU, HAXO-
JSIIHAECS PSJIOM C MECTOM 00pa30BaHUS JCHUTUHO3HI.

XomnecTepuH NpUAAET CIOCOOHOCTD KUPaM U MaciiaM, C KOTOPbI-
MU OH CMeEIIaH, afcopOUpoBaTh JOBOJBHO OOJBIINE KOJIUYECTBA BO-
nbl. [ToaTOMy €ro mpuUMEHSIOT ISl MPUTOTOBJICHUS KOCMETHYECKHUX
KPEMOB, TPEIOXPAHSIONINX KOXKY OT CYXOCTHU. XOJIECTEPUH COHAEP-
XKUTCA B OOJIBIIIOM KOJUYECTBE B HEPBHBIX TKAaHSAX, HAJMOYCHHHKAX,
SUYHOM kenTke. Mo3r coaepxut 17% xosmectepuna. XoJeCTEpUH
o0JiaJlaeT HU3KOM 3JIEKTPONPOBOJIUMOCTHIO U BBICOKOUW JAUAJIEKTpUYE-
CKOW IMPOHULATENBHOCTHIO M, MO-BHANMOMY, 3alIUINAET KICTOYHBIC
CTPYKTYPBhI, TPOU3BOASIINE U MEPEAAIONINE IICKTPUUECKUE UMITYJIb-
Cbl. XOJIECTEpUH SIBJISIETCA MPEAIIECTBEHHUKOM XOJEBOU KHUCIOTHI,
MPETHAHINOJIA U CTEPOUJIHBIX TOPMOHOB KOPBI HAJIIOYEYHUKOB.

[Ipu oOnydyeHuun ynbTpadHOIETOBBIM CBETOM 3Procrepotia, Co-
JepAKAIIErocss B JIPOXKax M rpudax, oOpasyercs NpeallieCTBEHHUK
BUTaMUHA D-kanbiudepor.

[ TMKOKOPTUKOCTEPOUIbI M KapaTUHOUJZBI COJAEpP)KATCi B oOpra-
HU3ME YEJIOBEKA B HEOOJIBIIUX KOJMYECTBAaX. [epreHbl — MEHTOJ U
kamdapa — BXOASAT B COCTaB HEKOTOPBIX JIEKAPCTBEHHBIX MPENapaToB.
MenTton 061agaeT aHAJIBI€TUYECKUM, aHACTE3UPYIONIUM U aHTHUCE-
TUYECKUM JICUCTBUEM, MIOITOMY €r0 BBOJISIT B COCTaB JIJIsl MHTAJISIINH,
B pa3nuyHbie Kpembl U Mazu. Kamdapy npumeHsOT Kak COCTaBHYIO
4acTh B KOCMETHYECKUX U JICKAPCTBEHHBIX Mpemnaparax v Oajab3aMHu-
pYIOIKX KUAKOCTAX. OHA SIBISAETCS TAKXKE OTXAPKUBAIOIIUM CPEICT-
BOM. JIMMONPOTEUHBI, KOTOPBIE CIyKAT MEPEHOCUUKAMH JIMIUIOB H
XOJIECTEPUHA B CBIBOPOTKE KPOBHU, MPEJICTABIISIIOT COOOM CIOKHBIE CO-
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€IUHEHHS, TOCTPOCHHBIE U3 OCTATKOB JIMIHUAOB M MHPOTEUHOB. JTO
pPacTBOPUMBIE B BOJIE BEIIECTBA, KOTOPHIE OOBIYHO OTHOCST K OEJIKaM.

[TuenuHbli BOCK — 3TepuUKAIMA MaTbMUTUHOBOM KHUCJIOTHI C
MupuniioBeiM cnuptoM Cs;1Hg;OH. VYV pacrenuii M )KMBOTHBIX BBbI-
MOJHSIIOT 3alIUTHYI0 (PYHKIMIO. BOCKH OMBUISIIOTCS TpyJHEE, XYKe
PacTBOPUMBI.

beJiku U UX CBOMCTBA

benku, win npoTeuHbl, — OCHOBHBIE U XapaKTEPHbIE KOMIIOHEHTHI
JKUBBIX KJIeToK. Ha3zBaHue «IIpoTE€HH» MPOUCXOJUT OT I'PEUYECKOTO
CJIOBa, O3HAYAIOIIETO «IIEPBBI» HIIM «CaMbIi BaKHBIN». be3 OenkoB
HEBO3MOYKHA >KHM3Hb, IMOITOMY XUMHUS OCJIKOB IMPEICTABISET OCOOBIMA
uHTEepec. benku — 3To a3oTocoaepKale COSIUHEHUs, HE3HAYUTEIb-
HO OTJIMYAIOIIUECS MO 3JIEMEHTHOMY COCTaBYy, HO CYIIECTBEHHO IO
CTPOCHHUIO M pa3MepaM MOJeKyJ. MoJeKyJbl OEIKOB MOCTPOCHBI U3
OCTaTKOB AaMHUHOKHUCIIOT.

KapOokcunbHasi TpyIma aMHUHOKHCIOTBHI B3aWMOJICHCTBYET C
aMUHOTPYMIION ApYyroil MoJiekyibl, 00pa3ys cBs3b -CO-NH-, Takas
CBsI3b HasbIBaeTCsa IenTuaHor. CoeauHEHUs, MOCTPOCHHBIE W3 He-
CKOJIBKMX MOJICKYJ aMUHOKHUCIIOT, Ha3bIBalOTCs mentugamu. Coeau-
HEHHSs, BKIIFOYAOIIHE OOJIBIIIOE KOJUYECTBO MENTUIHBIX 3BEHbEB, Ha-
3BIBAFOTCS TTOJIUIIETITHIAMU.

BonbmmrHCTBO O0EKOB MMEET ciaeaytomuii coctan: 53% yriepoa,
7% Bonmopona, 23% kucnopona, 16% azora u 1% cepsl. HexkoTopeie
oenku coaepxkar okoio 0,8% dochopa u oueHb HEOOIBIIOE KOTHUYE-
CTBO jkKeje3a, MEIM WM MapraHiia. B muimeBbx Oenkax uMeeTcsl OKo-
70 16% azoTa, mosTOMY JJIs1 OTNIpEICTICHUS COAEPKaHUsI OeIKa B MHUIIIC
JIOCTATOYHO OMNpPENENIUTh a30T (Hampumep, 1o Merony Keenbpans) u
MOJTYYEHHBIN PE3yJIbTaT YMHOXHUTH Ha 6,25.

benku ropazno cinoxkHee nosmnentuaoB. Eciu mosekyna Oenka
cogepkuT 1000 aMHUHOKHUCIOTHBIX OCTaTKOB, TO 20 aMHUHOKHCIOT
(Hambosiee 4acToO BXOAIIME B COCTAB OCIKOB) B TOM K€ MOJIEKYJIE MO-
ryT ObITh pacnosioxkeHbl 201 TeicsUeil pa3iauyHbIX CIOCOOO0B. JTa
M30MEpHUs MO3BOJISIET HE TOJBKO KaKJIOMY BHUAY WM UHIUBUIYYMY
UMETh CBOU OCJIKH, HO M KaKJIOU KJIETKE.

MecToHax0X/IeHHue 0CJIKOB B IIPUPOJIC

benku umeroT g KW3HU Topa3no Oojblliee 3HAYCHHE, YeM Ka-
KOU-TUOO Jpyrov Kiacc coeauHeHWW. beaku SBISIOTCS OCHOBHBIM
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MaTEepHAIOM SIJIep KJIETOK, COCTABIISIIOT OCHOBY MBIIIEYHOM, TOKPOB-
HOM M ONMOpHOM TKaHU. benkaMu ABISIOTCS TOPMOHBI, (P€PMEHTHI, aH-
TUOMOTUKH, TOKCUHBI. B cocTaB 0elKOB BXOJAT 0K0JIO 20 pa3iMuHbIX
aMUHOKHCJIOT. HekoTopbie U3 HUX MOTYT ObITb CUHTE3UPOBAHBI B Op-
raHu3Me, JIPyTrue, TaKk Ha3bIBAEMbIC «HE3aMEHUMBIC», JOJKHBI OBIThH
nocTaBieHbl ¢ nuiiei. O01iee KoJIUn4ecTBO aMUHOKHUCIIOT, HEOOX0T1-
MO€ 4YeJIOBEKY, coctaBigeT 70— 80 2 B cyTku. MosekysipHas Macca
O€JIKOB KO0JIEOJIETCSI OT HECKOJIBKUX JECATKOB /10 MHOTUX MUJIJIMOHOB
(uacynuH — 6500, 6enok Bupyca rpumnmna — 320000000).

Ecnu npu ruaponuze 0€nKoB 00pa3yroTCs TOJIBKO aMHUHOKHUCIIO-
ThI, TO 3TO — NPOTEUHBbI, €CJIU €CTh HEOpPraHWKa W JPYrue opraHuye-
CKHE KJIaCChI — MTPOTEU/IBI.

Krnaccudukaims 6enkoB

benku MoxHO KiaccuUIIMpoBaTh MO MPOIYKTaM MX THUIPOJIM3a,
CIIOCOOHOCTH K KOAryJisiliMM U (PU3HMUYECKUM CBOMCTBAM (Harpumep, 1o
pactBopuMocTHr). IIpu 3TOM coenMHEHUs, CYIIECTBEHHO OTJIUYaro-
HIMecs APYyT OT Jpyra, oObEIUHSIOTCA B OJIHY Tpynmny. Takas Kiaccu-
(duKanus noje3Ha, HECMOTPS HAa €€ HEJOCTaTKU. beaku MoXXHO pasje-
JIUTh HA TaKUE TPYIIIIbL:

1. Ilpocteie Oenku, WM OPOTEUHBI (IIPU TUAPOIU3E AAIOT O
aMUHOKHCIIOTHI). K HUM OTHOCATCS anbOyMHUHBI (CBIBOPOTKA KpPOBH,
0eJoK siiiiia), rIo0yJIUHBI (CBIBOPOTKA KPOBH) U IPYTHE.

2. CrnoxHble O€NKH, WIM NpOTEeUbl (MpU THUAPOIU3E AT O
AMUHOKHCIJIOTHI U HEOETKOBBIE MTpocTaTU4YecKue rpymmsl). Hanpumep,
HYKJICOTIPOTEU bl (JIPOXIKH, siApa KIETOK), JUMOMPOTEHIbl (IUUYHBINA
XKEJITOK, TKAaHU MO3Ta, s/ipa KJIETOK) U JIpyTHe.

Hpyras oOmias kinaccudukanus 0eIKoB OCHOBaHA Ha GopMme HX
MoJieKyJl. Paznuyaror JBe Irpynmbl OCIKOB — (GUOPUIUISIPHBIEC U TJ100Y-
JsipHBIE (MIU KOPIYCKYJIsipHbIe). DuOpUIsipHbie OSIKU HEPaCTBOPH-
MBI B BOJI€, MX MOJICKYJIbI BHITIHYTHI B BUJIE HUTEH, Hanrpumep, Guodpo-
WH IIEJKa, KepaThuH Boioc. OHU CIy’KaT CTPOUTENIBHBIM MaTEPHAIOM
JUTSL pa3JIMUHBIX TKAHEW KUBOTHBIX. Y TJIOOYJISIPHBIX OCJIKOB MOJIEKYJia
CKpy4Y€Ha B KIyOOK, rio0yiny. OTu Oelaku pacTBOpuMbI B Bojae. K HuMm
OTHOCSITCSI Ib,OYMHUH SSMYHOTO OejiKa, OCJIKH I1J1a3Mbl, KO3CHH.

benku odeHb paznMyaroTCs MO COCTaBy. B Hacrosliiee BpeMs U3-
BECTHO OKOJIO CTa MPUPOJHBIX aMUHOKHUCIOT. OHAKO OBLJIO yCTaHOB-
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JIEHO, YTO OOBIYHO B COCTaB OEJIKOB BXOJMUT ABAIIATL aMUHOKHCIIOT.
Yame BCEro 3To JICHIMH, TIIyTAMUHOBAsA W aCHApPTUHOBAS KUCJIOTHI,
pEXe — TUCTAMUH, METUOHHUH, TUPO3HH.

CBsi3U B OesKax

AMHWHOKHCIIOTHI COSTMHEHBI B OeJIKaxX MenTUAHOM CBsA3bI0. Kpome
TOTr0, MEXy BOJOPOAOM W KHUCIOPOAOM PA3JIMYHBIX MENTHIHBIX IiE-
nei BO3HUKAIOT BOJAOPOJHbIEC CBs3U. llenTuHbIe 1I€Md MOTYT OBITh
CBSI3aHbI TaKXXe AUCYJIbPUIHBIMU MOCTUKAMU —S-S-, KakK, HaIpuMmep,
B K€paThHE BOJIOC. ECciii B aMMHOKHCIIOTE WM MENTUAE CONEPKUTCS
TUAPOKCUJIbHAS TPYIINA, TO BO3MOXKHO 00pa3oBaHuE CI0KHOI(DUPHOU
CBS3U MEXIY TUIPOKCUIBHON TPYIIION 3TON KHUCIOTHI U KAPOOKCHUIIb-
HOM Tpynmnoil acnapuruHOBOW WM TIyTaMHUHOBOUM KUCIOTHL. CBOOO/I-
Hasl KapOOKCWJIbHAs TpyIa MOXET Takke o0pa3oBaTh BHYTPEHHIOKO
COJIb CO CBOOOIHOM aMUHOTPYIIION APYTroil aMUHOKHCIOTHI.

CtpoeHue MoeKyIbl OenKa ONpeaesieTcs pacioioKeHHEM B HEl
OCTaTKOB aMHUHOKHUCIIOT U CBSI3IMU, KOTOPBIMU 3THU OCTATKHU CBSI3aHBI.
Mouiekynbl TI00YISPHBIX OETKOB MMEIOT IWIMHAPUUECKYIO (popMmy,
MpUYEeM TUAMETP IIUIIUH]IPA MOKET ObITh PABEH €ro BHICOTE.

JlmuHa Mouiekysl (GUOPHILISPHBIX OEJIKOB MOXET OBITh B COTHH
pa3 Oosblie uX WUpUHBL. OHU COCTOAT U3 IENel MOJUIENTUIOB, CO-
€AMHEHHBIX IPYT C IPYTOM BOJIOPOJIHOM UM KaKOW-TMOO Ipyrou cBs-
3p10. Kak MMEHHO pacnojaraloTcs 3TH LENU B NPOCTPAHCTBE, IMOKA
HEHU3BECTHO.

[TocnenoBaTenbHOCTh AMUHOKHCIOTHBIX OCTAaTKOB — OJWH U3
BOKHEUIINX (DAKTOPOB, ONpeensomux creruduieckrue (QyHKIUU
Oenka B opranuzme. OmnpejesieHre 3TOM MOCJEI0BATEIbHOCTU SBJISI-
€TCsl BECbMa CJI0KHOM 3a1auer. B Hacrosiiee Bpems U3BECTHO CTPOE-
HUE HEMHOTUX OCJIKOB.

XMMHYECKHE CBOMCTBA

1. Cyxoii 610K IpU HarpeBaHUU OCMOJISECTCS, TP ATOM ITOSIBJIS-
€TCs 3aMax XKKCHBIX MEPHEB.

2. 'upponu3 OenkoB MOJ JACHCTBUEM (PEPMEHTOB WM KHCIOT
IMPUBOJINUT K 0OpPa30BAaHUIO MEHEE CIOKHBIX coeqnHEHUH. KOoHEeUHBIM
MPOAYKTOM THIPOJIN3A SBJISIOTCI aMUHOKHUCIIOTHI.
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3. JleicTBHE KHUCJIOT WM OCHOBAHHWI Ha OEJIKH 3aBHCUT OT IIpH-
CYTCTBHSI CBOOOJHON aMHUHO- WU KapOOKCUJIIBHOW T'pyHIbl B OEJKE.
benku amdoTepHbl U MOATOMY ABISIOTCS dDPeKTUBHBIMU Oy(depHbI-
MU COEIMHEHUSAMMU.

4. benkn B 3HAYUTEIIBHOM CTENIEHH WU3MEHSIIOT CBOU CBOMCTBA
(meHaTypupyroTcs) TOJ JEHUCTBHEM KHUCIOT, OCHOBaHHWi, 3TAaHOJIA,
aleTOHa, MOYEBUHBI WIH MOJI BIUSHUEM (DU3NYECKUX YCIOBUU — IPHU
HarpeBaHuM, BCTPAXUBAHUM, BBICOKOM JIaBJICHUU, OOTyUYEHUU PEHTIe-
HOBCKUMU WJIU ylbTpaduosieToBbiMU Jydamu. [Ipu nenatypauuu o0-
ee YUCI0 MOJIEKYJ Oellka COXpaHSeTCs, HO HapyIIaloTCs CBS3U
BHYTPU MOJIEKYJI, YTO MNPUBOJUT K MU3MEHEHHUIO PACIOJIOKECHUS TIeM-
THUIHBIX CBSI3€H, a CIeI0BaTEIbHO, U CBOMCTB OeJKa.

5. HarpeBanue O€1KOB MPUBOJAUT K KOATYJISILIMM — BHaYaJIe OCIKU
JNEHATYPUPYIOTCS, @ 3aTEM OCAXIAIOTCA, OTAECISAACH OT >KUIAKOCTH, B
KOTOPOW OHU OBLIA PACTBOPEHHI.

6. benku ocaxaaroTCss XUMUYECKUMU COCIMHEHUSIMU Pa3TUYHBIX
TUIOB, HANPUMEDP, HEUTPATLHBIMU COJISIMU, COJIIMHU TSDKEJIBIX METal-
JIOB, aJKaJIOWJIAMHU, HEKOTOPBIMU KPACUTEISIMH, MUHEPAIbHBIMU KH-
CJIOTaMH U T.]I.

7. CBOOOIHBIE aMUHOTPYIIIbI OeliKa pearupyroT ¢ a30TUCTOM Ku-
CIOTOM ¢ 0Opa3oBaHMEM OKCH3aMEIEHHOr0 OelKa U ra3000pa3HOro
a3oTa.

8. CBOOOHBIE aMUHOTPYMIIBI O€JIKa MOKHO alWJIMPOBAaTh XJIO-
PaHTUIPUIOM WA AaHTHAPHUIOM KHUCIIOTHI.

9. Ilpu neiicTBum Ha Oenku hopMaliblieruia 00pa3yrOTCs JKECTKHUE
KOKEMO0/1I00HbIE COSTMHEHUSI HEU3BECTHOT'O CTPOCHHUSL.

KadecTBeHHbIE peakinuy Ha OEJIKU:

buypetoBas — puosieToBoe OKpaluBaHue Ipu 00pabOTKEe COMIMHU
menu (II) B ammuake;

KcanronporennoBas — xentoe okpamuBanue or HNO;, opanxke-
BO¢ — noj AerctBuemM NHj,

Peaknusa Munnona — vurpar Hg B emecu HNO; u HNO, — kpac-
HO-KOPHUYHEBBIN 0CAOK,

C HUHTUIPUHOM — CHHEE OKpallliBaHUe.

CnoxxkHbIe OCIKH:

- pocdonporeunsl (AK + H;PO,),

- nyksnenporeuasl (HK + Oenkn),
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- XpoMonpoTeubl (coueTaHue OEKOB C OKPAILICHHBIM COEIUHE-
HUEM),

- TJIUKONIPOTEUIbI (OCIKU + OJUTO- U MOJUCaXapUibl),

- JTUTIONIPOTEU bl (OeNKM + pacTBOPUMBIE JKHUPBI, JICLIUTHUHBI, (OC-
dbatuabi).

CrpykTypa O€JIKOB

[lepBuuHas — mociaea0BaTEIbHOCTH AaMUHOKHCIIOT.

Bropuunas — ykiaaka B O-CIIHpalib.

Tperuunas — cBopaunBaHue B KIIyOOK.

YerBepTudHas — B3aUMOJACHCTBUE MEXAY IemsaMu (i1 OENKoB,
COCTOSIIINX W3 HECKOJIBKHUX MOJTUNEITHIHBIX IIETICH ).

HykienHoBbie KuCa0ThI 4 kKOpepMeHThl. HyKkiIeonporeuasl

Hyxieonporenasl — O€NKHU, SBISIOMIAECS BAXKHEHIIMMU COCTaB-
HBIMH AJIEMEHTAMHU SIJIEP KUBBIX KIETOK U BUPYCcOB. CBs3b Oenka, 00-
JIAJIal0IEr0 OCHOBHBIMU CBOMCTBAMU, C MOJIEKYJION HYKJIEUHOBOM KHU-
CJIOTBI OCYIIECTBIISIETCS 3@ CUET COJIE00pa3HBIX U BOJAOPOJHBIX CBSI3EH
U JIETKO Pa3pylIaeTcsl MyTeM MPOCTOM COJIEBOM KOAryJaluu OEIKOB.

Hyxneunossie kucnotel (HK) Beigenensr @.Mumiepom B 1868 r.
OTOT KJlacC COEOUHEHUM CBS3aH C IEepeladyeil HACIICICTBEHHBIX NPH-
3HaKoB. K 40-M rogam XX Beka pabotamu rpymnmbsl Togaa ObLI0 MOKa-
3aHO, 4TO B OCHOBe MoJjieKysbl HK nexar miuHHBIC 1Ienu neHTo3 ([3-
D-pubodypanossr wian 2-ae30kcu-f-D-pubodypaHo3bl) U MOIEKYII
(dbochopHON KHUCIOTHI, COEAMHEHHBIX MOCPEICTBOM 3(UPHBIX CBSI3EH.
Bxonmsmue B coctaB HK a3zoTucTteie OCHOBaHUS: aA€HUH, T'YaHUH, 1H-
TO3WUH, ypauuj, THMUH — COEIMHEHBI C OCTaTKaMH IIEHTO3. JTO Mep-
BUYHas cTpykTrypa HK.

Baxwnernmyro pons B BeisiBiieHMM ctpoeHuss HK ceirpana peakums
TUAPOJIN3a, KOTOpask MOXKET ObITh OCTAHOBJICHA Ha OO0 CTauu:

nykieonporenn — HK + 6enoxk
HK — nyxieotun
HyKJIeoTu1 — Hykieo3nn + H;PO,

HYKJICO3U]l — MyPUHBI (aJICHUH, TYaHWUH) + NUPUMHIUHBI (IUTO3HH,
ypauui, TAMHUH) + MeHTO3bI (prbo3a uiu Je30Kcupudo3a).

HK nengarcs Ha aBa OOJBIINX Ki1acca:
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1. JlesokcupubonykiennoBbie kucioThl (JIHK), koTopsie mpu
TIOJTHOM THUJIPOJIM3E JAI0T aJCHUH, TYaHUH, IIMTO3UH, TUMUH, JI€30KCH-
pr603y 1 PochOpHYIO KUCIIOTY.

2. PubonyknennoBsie kuciaotel (PHK), koTopeie mpu momHOM
TUJPOJIN3E JAI0T aJ€HUH, TYaHUH, [IUTO3MH, ypauui, pudo3y u ¢oc-
(bOpHYIO KUCIIOTY.

Otrmnume JIHK ot PHK: B JIHK BXxoauT ne3okcupuO03a U THMUH, a
B PHK Bxoaut pubo3a u yparui. OcransHbie (pparMeHThl OJJHHAKOBBIE.

Hyxkiaeoruasl. Hykieo3uabl. CTpoeHHe HYKJIEHHOBBIX KUCJIOT

Hyxneotuasl 00pa3yroTcs ¥ BBIACTSIOTCS MPU MSITKOM THAPOJIN3E
HK. Cssa3p H3PO,4 ¢ mento3o0it B HuX ocymectBisierca no Cs;- u Cs-
YIJIEPOJIHBIM aToMaM. bojee KeCTKHM, HO He MOJHbIM, ruapon3 HK
NPUBOJIUT K 00pa3zoBanuto Hykiaeo3unoB. 13 PHK MoxxHO BbIIETUTH Ue-
ThIpE HYKJICO3UJA: IUTUJIMH, aJCHO3UH, TYaHO3WH, YpUJIMH (KpOoMe TH-
MuHa). Hykineo3uapl BKIIOYAIOT a30TUCTOE OCHOBAHUE M MIEHTO3Y. OTH
COEIMHEHUS MPECTABIIAIOT COO0M azoTcoaepx aiiye N-TITHKO3U/IbI.

[lepBuunas crpykrypa mosiekyiibl JJHK npeacraiser coboit iu-
HEWHYIO IIelhb HYKJIEO3UJIOB, CBS3aHHYIO MoOJIeKyjaaMHu (ochopHOM
KHUCJIOTBI B MOJIO)KEHUAX 3- U 5- OCTATKOB IEHTO3BI, T.€. IPEACTABIIA-
10T TIOJIMHYKJIICOTH ] ¢ MOJIeKyJisspHOM Maccor ot 200000 1o 20000000

CIMUHUII.
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Bropuunas crpykrypa HK ycranosinena Yorconom n Kprukom B
1953 rony. /lannsie, panee nosiyuyeHnole Yarpaddom, 3akirogasiine-
csi B ycTaHoByieHUH (akra, yto aiusa Joodoit JJTHK cooTHomenue ane-
HUH : THMHUH W T'YaHHH : HUTO3WH PABHO |, ChIrpaJiK CYIIECTBEHHYIO
pOJab B ycTaHOBIIeHMH BTOpUYHOU CTpyKTyphl HK. B 1962 rony Yor-
coHy, Kpuky n YUWIKMHCY, BBINOJHUBIIEMY PEHTTEHOCTPYKTYPHBIN
ananu3 HK, npucyxnena HoOeneBckas mpemus.

Bropuunas ctpykrypa monekynsl JJHK mpeacrasiser coboit o-
CIIUPAJIb, COCTOSILIIYEO U3 JIBYX IMOJUHYKICOTUIHBIX LIENEN, 3aKPyUECH-
HBIX OJ{HA BOKPYT APYroi U BOKPYT 0O1IeH it 00eux 1Leneu ocu. ITu
LENHU CBS3aHbI BOJOPOJHBIMU CBA3SIMHU MEXKY MOJIEKYJaMHU MHUPUMH-
JTMHOBBIX U IMyPUHOBBIX OCHOBAHUM, MMPUYEM MIPOUYHBIE CBA3U 00pasy-
IOTCA B MTapax: ail€HUH — THMUH, TYaHUH — [UTO3MH.

H
H.C O ”'H\N/H |

) SRE
""" HN N
O N7 N O"'H\N)\\N| NJ
A | H r

L
H

buoJsiornyeckoe 3Ha4eHNE HYKJIEUHOBBIX KHCJIOT

K HacTosiiieMy BpEeMEHHM YCTAaHOBJIEHBI OCHOBHBIE MEXaHU3MBbI
cunte3a Oenka B opranusme. JIHK u PHK (mo kpaitneit mepe oana u3
HUX) BXOJHUT B COCTaB JII0OOT0 KMBOTO OpraHW3Ma M UTPaeT pellaro-
mryro posib. JIHK coxepxut nHdopmalnio o HaciaeacTBeHHOCTH. OT-
nesbHble yyacTku JmHHOM nenu JIHK comepkar azoTucteie coenu-
HEHHS B OIPEICICHHOW IMOCIEN0BATEIbHOCTH, ONpPEIEIsasi MHOIOBa-
PUAHTHOCTh, BBINOJHAS (QYHKIMIO TakK Ha3bIBAEMbBIX TI'€HOB,
OTBETCTBEHHBIX 3a TOT WJIM HHOM HACIIEICTBEHHbBIN MPU3HAK.

B knetke cymectByrot Tpu Buga PHK.

1. Uudopmarmonnsie PHK (u-PHK), Hecymue undopmanuo o
TOM, KaKO MMEHHO OEJIOK JIOJDKEH CHHTE3UPOBATHCS B KOHKPETHOM
TOYKE;

2. Pubocomansubie PHK (p-PHK), ocymecTBistomnue B prudoco-
MaxX CHHTE3 OeJIKa;
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3. Tpancnoptasie PHK (T-PHK), ocymiectBistomniue nepeHoc oT-
JEJIbHBIX AMUHOKHUCIIOT B pUOOCOMBI JIJI1 UCTIOJIb30BAHUSI UX B CUHTE-
3e OEJKOB.

Brisicuenue geransuon ponu JJHK u Bcex tpex BunoB PHK sBis-
eTcA 3aJjaueii OUOXUMUH.

KodepmeHTsr

KaTtanu3 OMOXMMHUYECKUX peaKIhii, TPOTEKAOIIUX B KUBBIX Op-
raHu3Max, ocymiecTBiisieTcs (pepmeHTamu. MEpMEHThI MOTYT UMETh
YUCTO OEJIKOBYIO CTPYKTYpPY, OJHAKO B OOJBIIMHCTBE CIy4aeB OHU
SIBJISIFOTCSL MPOTEUAAMU, T.€. COCTOAT M3 OEJIKOBOM yacTu — amodep-
MeHTa (aro’H3uMa) U HEOEJIKOBOW MPOCTETUYECKON TpYyMIbl, Ha3bl-
BaeMoil KohepMeHTOM (KOIH3UMOM). HacTo KohepMEHTHI CTPYKTYPHO
UJICHTUYHBl BUTAMUHAM, KOTOPBIE HCHOJIB3YIOTCS OPraHU3MOM IS
MOCTPOEHUS (PEPMEHTOB.

CB0OOOIHBIE HYKJICOTH/IbI

Hapsiny ¢ Hykineotunamu, BxoasmnumMu B coctaB HK, HekoTtopeie
HYKJICOTHJIBl U UX MPOU3BOJIHBIE COJIEPKATCS B TKAHSIX KUBBIX Opra-
HU3MOB B CBOOOJTHOM COCTOSIHUM M UTPAIOT UCKIIIOUUTEIHHO BAKHYIO
pOJib B OOMEHE BEIIECTB.

Tak, agenosuaMoHodochar (AMD) MOXKET MPUCOCTUHSATH EIIIe

OJINH WJIM JiBa ocTaTka ochOopHON KUCIOTHI, 00pa3ys COOTBETCTBEH-
HO AII® u ATO.

OH OH OH
A T T

O O CI)

H,C

ATO

OH OH

AJI® u ocobenHo AT® coxaepkaT Upe3BbIYANTHO OOraThie dHEP-
ruei ¢pocdatueie cBsazu. [loaTroMy npu nepeHoce octatka hocPopHoit
KHUCJIOTHI MoJieKyJiol AT® Ha KakoW-TO OHMOJIOTHYECKHI aKIENnTop
BBIJICJISIETCS 3HAUUTEIHHOE KOJIMUECTBO SHEPTHUU.
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3.9. Xumusi buosiocuyecku aKkmueHbIX cOeQUHeHUlU
U JIeKapcmeeHHbIX rpernapamoe

Krnaccudukaims 1ekapcTBEHHBIX MTPErnapaToB

JlexapcTBa MOTYT OBITh KJIaCCU(UIUPOBAHBI B 3aBUCUMOCTH OT
METOZIOB HX IOJYYEHHUS, XUMHYECKOTO CTPOEHHUS, MeCTa IEHCTBHS
uiu tepaneBTudeckoro 3ddexra. st OonbIIMHCTBA 1eel yI00Hee
BCEro Kiaccu(ukalus, OCHOBaHHAs Ha MOCJIEIHHUX JABYX XapaKTepH-
CTHKaX.

Cpencrta, CTUMYIUPYIONINE [IEHTPAIbHYIO HEPBHYIO cucTteMmy. K
HUM OTHOCATCSI CTPUXHHMH, KO(EeHH, TECOPUIUH U TEOOPOMUH. DTH
BEIIIECTBA CHUMAIOT YCTAJIOCTh, CTUMYJIMPYIOT pabOTy MO3ra U Ipo-
necc napixanus. Koeun ctuMmynupyer HEHTPaIbHYI0 HEPBHYIO CHC-
TEMY M CKEJETHbIE MBIMIbL. TeopuUIMH pacuupsieT KPOBEHOCHbIE
COCYJIbl CEep/illa, YBEIUYUBACT JUYPE3, PACIIUPSIET MBIl OPOHXOB U
SIBJISIETCSL XOPOIIMM CTUMYJISTOPOM Iporiecca Abixanus. TeoOpoMuH
00JIagaeT TAaKUMH K€ CBOMICTBAMH, HO €ro JEHCTBHE cialee.

JlekapCTBEHHBIE BEIIECTBA, YTHETAOUINE IIEHTPAIbHYIO HEPBHYIO
CUCTEMYy. JTH BEIeCTBA KJIACCU(DUIMPYIOTCA MO HX (U3nonoruye-
CKOMY JIEMCTBHUIO:

1) HapkoTuueckue BeniecTBa (0OIIUE U MECTHBIC AHECTETUKH ).

[Ipu peiicTBUM OOIIUX aHECTE3UPYIOIIUX CPEJCTB YEJIOBEK 3acChlIa-
€T He cpa3y. BHauane mpouCXOauT ydalleHUe IyJibCa, OLIYIICHUS U
MBICITA CTAHOBSITCS PACIUTBIBYATHIMU, HESICHBIMU. 3aT€M YEJIOBEK TEePSET
CO3HAaHME, HO MOXKET aKTUBHO JIBUTaThCsl U pa3roBapuBaTh. Ha ciie-
YOI CTauu 3aTPYIHACTCS JAbIXaHHUE, MApAIM3YIOTCA MBIIIIIbI, U Ye-
JIOBEK MOTPY’KAETCs B TITyOOKU COH, OT KOTOPOTO OH 4€pe3 HEKOTOPOE
Bpemsi poOyxaaercs. [1pu cnumikom OOJBIION 103€ aHECTE3UPYIOIIETO
CpEICTBa JaBJICHUE KPOBU MAJaeT, HACTYIAET IIOKOBOE COCTOSHUE, U
cep/ilie octaHaBiuBaeTcsl. K HU3KOKUISIIIIUM aHECTE3UPYIOIUM BeEIIe-
CTBaM OTHOCSITCS: STWJICH, XJIOPO()OPM, TUATUIIOBBIN (U, BUHWIOBBIMI
3¢up, HUKIONPONAH, XJIOPUCTHIA ITHII U 3aKUCh a30Ta.

K HapkoTHYeCKHM BeIIeCTBaM OTHOCSATCS HEKOTOPBIC MPOU3BOJ-
Hble 0apOUTYPOBOM KUCIIOTHI, HAIIPUMEP, TUOTICHTAT HATPUM (BBOIST
BHYTPUBEHHO), HApKoOJIaH (BBOJAT peKTanbHO) U 1p. K BemiecTBawm,
KOTOPBIE BBI3BIBAIOT MECTHYI) aHECTE3UI0, OTHOCSTCS COCIMHEHUS
TPYIIbl KOKaWHa, CJIOXHbIE 3(QUPBI N-aMUHOOEH30MHOW KHCJIOTHI
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(rpymia mpokarnHa — O€H30KanHa), a TaKXKe MPOU3BOAHBIC XMHOIMHA U
W30XUHOJIMHA. AHECTETUKU 3TOW TPYyNMbl JEUCTBYIOT Ha YYBCTBH-
TEJIbHbIE HEPBHBIE OKOHYAHMS, BBI3bIBasi aHECTE3UIO COOTBETCTBYIO-
el yacTu Tena, ¥ TOPMO3AT Nepeaady BO30YKIEHHUS MO HEPBHBIM
BOJIOKHAM.

2) CHOTBOpHBIE BEILIECTBA M BEIIECTBA CEIATUBHOTO JICHCTBUA.

CenaTuBHBIE BELIECTBA YCIOKAWBAIOT HEPBHYIO CUCTEMY U CIIO-
COOCTBYIOT €CTECTBEHHOMY CHY. CHOTBOPHBIE BEILIECTBA BBI3BIBAIOT
codH. K HUM oTHOcsTCS OpOoMUIBI HATpusi, Kajaus U aMMoHHsS. OHH
OCOOEHHO YCMOKanMBalOT HEPBHBIE IIEHTPHI TOJOBHOTO MO3Tra, PETyJu-
PYIOIIME MBIIIEYHBIE JBHXKEHUS M TICUXUKY. XJIOPAITHAPUIL U Ta-
paibACTU SBJISIIOTCS CHOTBOPHBIMHU. [IpousBogHbIe 0apOUTYpOBOM
KHUCJIOThI 00J1aJIal0T CEAATUBHBIMHU, CHOTBOPHBIMU M HAPKOTUUYECKUMHU
CBOWCTBaMH.

3) AHanpre3upyromnye BenecTna.

Takue BellecTBa MOHMKAIOT YYBCTBUTEJIBHOCTh K 00U, HE BHI-
3bIBasi CHa WM MOTEPU CO3HAHHUSI, YACTO SBISIACH M >KapOIOHMKAIO-
muMu cpencrBamu. K Hanbosnee M3BECTHBIM OTHOCSTCS aJIKAJIOM]IbI
onuyma — MOphUH, KOJACUH U MAaHTOTIOH.

4) KaponoHuxaromiue cpecTna.

K HMM OTHOCSTCA acniupuH (AleTUICATUIIUIIOBOKUCIIBIN HATPHU),
aneTaHunu (aHTU(EprH) U METUIICATTULIMATIAT.

JIekapCTBEHHBIE BEIIECTBA, JACHUCTBYIOIIME HA BErECTATUBHYIO
HEPBHYIO CUCTEMY

BereraTtuBHass HEpBHasi cUCTeMa PEryJMpyeT TaKue, HE IMOI4u-
HSAIOUIMECS BOJICBOMY KOHTPOJIIO aBTOMaTU4Yeckue QyHKIUU Tena, Kak
paboTa cepjilia WK Kelie3 BHYTPEHHEH CEeKpelu. JTa HepBHAs CHC-
TeMa JICJIUTCS Ha CUMIIATUYECKYIO0 M MapacUMMaTHYECKYI CHUCTEMBI,
KOTOPBIE OKA3bIBAIOT HA PA3JIMYHBIE OPraHbl MPOTUBOIOJIOKHOE JECH-
cteue. Hampumep, CTUMYIIMPOBAHUE CUMIIATUYECKON CUCTEMBI BBI3bI-
BaeT cepauedueHne, ocnadisaeT COKpaIleHNs KeyAKa U KUIIEUHHKA,
pacciabisgeT JKEIYHbIA My3blpb, MOYETOYHUKH U OpOHXUAIbHBIC
MBI, CTUMYJIMPOBAHUE MAPACUMIIATUYECKON CHCTEMBI JAaeT MpPo-
THUBOIIOJIOKHBIE 3(PPEKTHI.

HepBHbIII MMIyJIbC MEPENACTCS OT OJHOTO HEMPOHA K CIELYIO-
HIEMY B pe3yJibTaTe€ XMMHUUYECKOro npouecca. [locpegaukamu u nepe-
HOCYMKAMU HUMIYJIbCOB SIBJISIIOTCSl AllETWIXOJIWMH B IMapacuMIIaTH4e-

203



CKOM CHCTEME U TOPMOHBI aJipCHAIMH U HOPAJIPEHAIMH B CUMIIaTHYe-
ckoil cucreme. OOmas koHPuUrypanus MojaeKya (GU3MOJOTHYEeCKU aK-
THUBHBIX BEILIECTB JOJDKHA OTBEYATh CTPYKTYPE OMPEAECIECHHBIX MOJIE-
KyJl KJETOK, YTOOBI MOIJIM B JIOCTaTOYHOM Mepe MPOSIBUTHCS CHIIBI
Ban-nep-Baanbca, criocoOCTBYIOIIME CONMMKEHUIO MOJICKYJ M IOCIIe-
IYIOIUM XUMHUYECKUM PEaKIUsIM C 0O0pa3oBaHUEM HOBBIX XUMHYE-
CKHUX CBS3€EH.

AHTUTUCTaMUHHBIE CBSI3U

['uctamuH oOpa3yeTcs W3 TUCTUIMHA B KHUIICUHUKE U BHYTPH
KJIETOK MPU PEAKIUSIX aHTUTCH-aHTUTEN0. Eciin aHTUTeHaMU SIBJISIIOT-
Csl TIbUTBIIA 1[BETOB, MbLUIb WJIM KAKUE-TUOO0 XMMUYECKUE BEUIECTBA, TO
WX B3aUMOJICUCTBUE CO CIENM(PUUSCKUMU aHTUTEIaMU MOXKET J1aBaTh
pe3kuil pusnosiornyeckui 3ppekT, KOTOPhIM Ha3bIBACTCA allJIepruye-
CKOM peakuuer opranuszma. Hampumep, mbUIblla LUBETOB BBI3BIBACT
CEHHYIO JINXOPAJKY WU aCTMY, HEKOTOPbIE ATOAbI (KITyOHHKA, 3eMIIs-
HUKA) — KPalUBHUILY U T.]I.

['McTaMuH BBI3BIBAET CIa3Mbl OPOHXMATIBHBIX MBI, OTEKHA TKa-
HEW, YCWJINBAET BBIICIICHUE XKETYyJOYHOTO COKAa. AHTUTMCTAMUHHBIC
npernaparbl 0Ka3bIBalOT yCIOKAMBaoOIIee JECUCTBUE HA LIEHTPAIbHYIO
HEPBHYIO CUCTEMY, CHUMAIOT CMa3Mbl OpOHXUAJIBHBIX MBIIIIL, TPEIY-
MPEXKIAI0T Pa3BUTHE OTEeKa TKaHEH. BONBITMHCTBO aHTUTHUCTAMUHHBIX
MpernapaToB — MPOU3BOJAHBIE AWUIATUINTUIAMHUHA, HANPUMED, TUME]-
POJ U MUPUOSH3aMUH.

XHUMHUOTEPANeBTUYECKUE BEIIECTBA

CtpoeHnue u aeicTBUE Cyab(paMuIHBIX MIPENapaToB.

Bce akTuBHBIE Cylb(haMuHbIE TIPENAPAThl MPEACTABISIOT COOO0M
MIPOU3BOAHBIC CYIb(haHUIAMU/IA.

H,N SO,NH,

3amernenre aroma Bojiopoaa y N-1 pa3nauyHbIMU TeTEPOLMKIAMU
IPUBOAUT K 0OPAa30BaHUIO aKTUBHBIX BEIIECTB. 3aMEILEHUE aToMa BO-
noposia y N-4 Ha METWIbHYIO, TUJIPOKCHIBHYIO WJIM KapOOKCUIBHYIO
TPYNIly WA TAJIOTEH YMEHbIIAET aKTUBHOCTh. Ecim npu N-4 Haxo-
JTUTCSl Kakas-Tu0o0 rpyIma aToOMOB, KOTOpash BHYTPH OpraHU3Ma KH-
BOTHOTO JIETKO OTIIEIUISIETCS ¢ oOpa3oBaHueM cBoOojgHoM NH, —
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IPYIIIbI, TO TAKOE COCIMHEHHUE TaKXKe SIBJAETCS aKTUBHBIM. Cylbda-
MUJTHBIE TPemapaThl MPOSBISAIOT OMOJIOTHYECKYI0 aKTUBHOCTD, OJ1aro-
Japsi XAMUYECKOMY CXOJICTBY C N-aMUHOOEH30MHOM KHUCIIOTOM, U3 KO-
TOpoi oOpaszyeTcsi (osieBas KUCI0Ta — BUTAMUH, HEOOXOUMBIHN JJIsI
OOJIBIIMHCTBA OAaKTEpUl, UYBCTBUTEIIBHBIX K JACHCTBUIO CYJb(paMUi-
HBIX TipenapatoB. [locnennue yraetaror OMOCUHTE3 POIUEBOM KHUCIIO-
ThI, 3aMeHSsI B (PEPMEHT-CYOCTpPaTHOM KOMIUIEKCE N-aMHUHOOEH30ii-
HYIO KHCIIOTY. B pesynbrare 3TOoro mporiecca OakTepuu IMEpecTaroT
pacT M pa3MHOXKAThCA, W 3alUTHBIC CHJIBI OpraHu3Ma MOTYT CIipa-
BUTHCA C OCJIA0JIEHHBIMU OAKTEPUSIMU.

AHTHOMOTUKHI

[leHUIWIITMH — aHTUOMOTHK, SBISIOMIMICS TPOIYKTOM KHU3HE-
NESATEeTLHOCTH PA3JIMYHBIX BHJIOB TUICCHEBOIO TPpHOKA MEHUIIMIIINYMa.
B pesynbTraTe KM3HEASATEILHOCTH ATUX T'pUOKOB OOpa3yercs He-
CKOJIbKO BHJIOB MEHUIWJUINHA, OTIMYAIOIIUXCS APYT OT Apyra mo Xu-
MHYECKOMY CTPOCHHUIO M OaKTEPHUITUIHON aKTUBHOCTH.

Bonpioe mpakTHdeckoe 3HauY€HHWE WUMEIOT aHTHOWOTHUKH: JIEBO-
MUILIETUH, OUOMUIIMH U TEPPAMUIIH.

OpoOuTajgbHasi CTPYKTYpa U OMOJIOTHYECKAasi aKTUBHOCTh

TpyIHOCTh COMOCTABIICHUSI CTPYKTYPbl WHJIUBUIYATbHBIX MOJIE-
KYJI C KX CBOMCTBAMH BO3PACTAET IIPU MEPEXOAE OT OPTaHUYECKUX pe-
aKIui B ra30BoM ¢a3e WM B PaCTBOPUTEIIEC K PEAKIIMSIM B KUBBIX Op-
rann3Max. K OMOJIOrMYECKM aKTHUBHBIM OTHOCSITCS COCAUMHEHHS C
YpE3BbIYANHO IIMPOKUM CHEKTPOM JICUCTBHUS B JKUBBIX CHUCTEMAX:
(dbapMalieBTHYECKHE TIpenapaThbl, CPEACTBA 3alIUTHI PACTEHUN, MyIIU-
CTBhIC BEIIIECTBA, BEIIECTBA ¢ TOKcHYeCKuM 3ddexktom u T.1. Mexa-
HU3MBI UX JICUCTBUSI Pa3HOOOpA3HbI U BO MHOTOM elle He sicHbl. Ha-
puMep, TOPMOHBI HAXOASTCA B OPraHU3ME B OUYE€Hb HEOOJBIINX KO-
JUYECTBaX, HO MOTYT OKa3blBaTh OIPOMHBIN 3¢ (PEeKT Ha ero poct u
¢byHkuu. Bennka poib B HOpMaabHOM (YHKIMOHUPOBAHUU CJIOK-
HBIX OpraHu3MoB (DEpPMEHTOB, BEIIECTB, YYACTBYIOIIMX B Iepeaaye
HEPBHOT'O BO30YX/ICHUS U T.]I.

MexaHu3Mbl OMOJIOTMYECKOTO JACHCTBUS OPTraHUYECKUX MOJICKYIT
WHTEHCUBHO M3y4aroTcsi. I3BECTHBI yCeXH MOJICKYJISIPHOU OMOJIOTHH
B OOBSICHCHUU CTPOCHUS U MPUHITUIIOB PabOThI MAKPOMOJIEKYJ B JKH-
BbIX opraHu3Max. KBaHToBast OM0JIOrUsl U MOJIEKYJIsIpHasi (hapMaKoJio-
IUsl Ha4aJIl Pa3BUBAThCA Topa3fo mo3xke. VX 1enb — ycTaHoBIEHHE
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XapaKTEPUCTUK MOJICKYJISIPHOW CTPYKTYPbI, OMPEACISIONIUX pa3iny-
HBIC BUJIbI OMOJIOTUYECKOM aKTUBHOCTH OPTaHUYECKUX MOJICKYII.

MexaHu3M JNEUCTBUS MaJlbIX MOJEKYJ (JIeKapcTB, BUTAMHHOB,
dbepMEeHTOB U T.lI.) B OMOJIOTHYECKUX CHCTEMaxX BKJIIOYAET B3aUMO-
JEUCTBHUE ITUX MOJIEKYJ CO CIEeNU(PUICCKUMHU aKTUBHBIMH MaKPOMO-
JeKyJaMH, Ha3blBa€MBIMHU pelientopaMu. [Ipu 3TOM cUHTeTHUYECKue
MOJIEKYJIBI MOTYT OKa3biBaTh A(QPEKT, MOJ0OHBIM MPUPOTHOMY CO-
CAMHEHUIO; TaKHE MOJICKYJIbl Ha3bIBAIOTCS aroHucTamu. Jlpyrue co-
€AMHEHUS MOTYT MPUCOCIUHITLCSA K TOMY K€ CaMOMY pelenTopy (4To
Y TIPUPOJTHBIC aKTUBHBIC MOJICKYJIBI) U MIPHU 3TOM OJIOKMPOBATH PEIETl-
TOP; TaKWe OJIOKUPYIOIINE MOJIEKYJIbI HAa3bIBAIOTCS aHTaroHUCTaMu. B
MOJICKYJISIPHOM (hapMaKoJIOTHU JIeKapcTBa MOXKHO paccMaTpUBaTh U
KaK arOHUCTHI, U KaK aHTarOHHWCTHI, B 3aBUCUIMOCTH OT MEXaHU3Ma HUX
BIIUSIHUS B KOKJIOM KOHKPETHOM CIIydae.

VYHUBEpCAIbHBIM METOJIOM MOJEKYJSIPHON (apMaKOJOTUU SIBJIS-
€TCSl M3Y4YEHHE 3aBUCHMOCTEH, CBS3BIBAIOIINX PEAKIIUIO KMBOW CHC-
TEMBI C 0301 JeKapcTBa. /o3y oneHuBaroT BenmunHou JIJ1sy, cmep-
TesbHOM 1111 50% >KMBOTHBIX IOJOINBITHOM T'PYMIIbl, WJIM BEJIUYUHOU
Els0, 2ddexTuBHOI (Ha OCHOBE 3apaHee OOYCIOBJICHHBIX IOKa3aTe-
neit) s 50% KUBOTHBIX MOJIOMBITHOW rpynmbl. Bug coOOTBETCTBYIO-
IUX KPUBBIX J03a (Wiau Ig) — peakiusi CUCTEMBI OKa3aJicsi HACTOIBKO
nog00eH u3oTepMam aacopOIru, HAOII0IaeMbIM B TETEPOTCHHOM Ka-
Tajau3e, YTO OOIMICTIPUHSIITHIA MOAX0]] MOJCIUPYET COOTBETCTBYIOITYIO
ctaauio (papmakosorudeckoro 3¢ dexra aacopOumein. Mojaekynbl Jie-
KapCTBa CBS3BIBAIOTCSA C PEIENTOPOM, MpPHYEM YeM OOJIbIIIEe perlel-
TOPHBIX IIEHTPOB B PE3yJIbTaTe ITOTO OKA3BIBAIOTCS 3aHSITBIMH, TEM
BBIIIIE JIEKAPCTBEHHBIN 3 (PEKT:

JlexapctBo + Penenitop = Kommiekc — Peakuust cuctemMbl

[Ipu Takoil mHTEpHpeTaluyd B Cilydae BBEJICHUsS aHTAarOHHCTa B
OMOJIOTUYECKYIO CUCTEMY JJI JOCTHXKEHUS 33JJaHHOTO (DapMaKoJIOru-
yeckoro 3pdekra TpedyeTcs yBeInyeHre J103bl JIEKapCTBa.

MHorouncaeHHbIE TPUMEPHI TOBOPSAT 00 MCKIIOUYUTEIIBHO BBICO-
KOU crienu(PUYIHOCTH B3aUMOACHCTBUSI OMOJIOTHYECKH aKTUBHOTO Be-
mecTBa ¢ perentopoM. CaMmple He3HAYUTEIbHBIC U3MEHECHHS B CTpOE-
HUW MOJIEKYJIBI MOTYT UMETh OTPOMHOE€ BIUSHHE HAa OWOJIOTUYECKUI
abdext. K mpumepy, cpeayd UeThIpex TIeOMETPUUECKUX H30MEpPOB
10,12-rekcanexanueH-1-ona auib OJMH SIBJISICTCS MOJIOBBIM aTTPAK-
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TaHTOM (IIPOU3BOJUTCS KEHCKOW 0COOBIO IIEIKOMpsaa), ero 3dpdex-
TUBHOCTh B MWJUIMAP]l Pa3 MPEBBIIIAET JCHCTBUE APYTUX HU30MEPOB.
EcTtecTBeHHO, 4TO eciu Obl XMMHUYECKasi CTPYKTypa WIH MapaMeTphbl
ANEKTPOHHOW IUIOTHOCTH AKTUBHOTO LIEHTPA COOTBETCTBYIOILIETO pe-
1enTopa ObUIM U3BECTHBI, MOMCK aKTUBHBIX MOJIEKYJ ObLI Obl 3HAYHU-
TeabHO 3¢ dexTuBHee. [lomyunuTh SKCHEpUMEHTANbHBIE XapaKTepH-
CTHMKHU YKa3aHHBIX LIEHTPOB OKa3aJ0Ch HEMPOCTO. J(axke BbLAENSS JItO-
ObIMU CpEJICTBAMHU PELENTOP M3 >KUBOW CHUCTEMBI M H3y4dasi €ro
CTPYKTYPY, XUMHUKH HE MOTJIA OTBETUTh Ha BOMPOC O TOM, KaK 3TOT
peuentop paboraeT B AecTBUTENBHOCTU. COBpPEMEHHBIM MOIXO0d K
MEKMOJICKYJISIPHBIM B3aUMOJICHCTBUSAM B WBBIX OpraHM3Max — MO-
Jeb “KJII0Y — 3aMOK™ — TIEPCIIEKTUBEH TIPH MPEIOJIOKEHUN, YTO 00a
y4aCTHHUKA B3aUMOJEHCTBUS MOTYT ObITh BEChbMa JIAOWJIHHBI U MPU CO-
OTBETCTBYIOIINX KOHTAKTaX U3MEHSIOT CBOIO (hopMy.

Hakomienre cnekTpaibHbIX XapaKTEPUCTUK U APYTUX JTAHHBIX 00
AJIEKTPOHHOU CTPYKTYPE MOJIEKYJ MPHUBEIO K MOSBICHUIO HOBBIX T'H-
nore3. B HUX OLIEHMBAETCS BIMSHUE PA3JIUYHBIX MApPaMETPOB SJICK-
TPOHHOM CTPYKTYphl Ha WHTEHCUBHOCTH OHMOJOTHYECKOTO 3¢ (deKTa.
Hu oaHO W3 OTAEIBHBIX CBONCTB MOJIEKYJIbI HE B COCTOSHUHU OOBAC-
HUTH €€ JCUCTBUE B )KMBOM opraHuzMe. OcoOCHHO Ba)KHbI CBOICTBA,
OLICHUBAIOIINE €€ TPAHCTIOPT K PEIEnTOpy, U CIIOCOOHOCTh MOJIEKYJIbI
B3aUMOJICHCTBOBATh C pelentopoM. Poiib OpOMTaNbHON CTPYKTYpHI
MOYKET OKa3aThCs PEIIAOIICH PU OMPEICIICHUN KaXI0r0 U3 Ha3BaH-
HBIX CBOWMCTB. BOJbIIIOE YKCIIO MCCIEOBAHUN MOCBAIIECHO U3YYECHUIO
Ha MOJICKYJISIPHOM YPOBHE MEXAaHU3MOB JICUCTBUSI OPTaHUYECKUX Be-
HIECTB, PETYIUPYIONIUX JIEITEIbHOCTh HEPBHOM cHCTEMBbI. HezaBucu-
MO OT TOHKHX OCOOEHHOCTEH MeXaHW3Ma UX JIEUCTBU, 00CYyXKIaeTcs,
MPEXKJE BCETO, CIIOCOOHOCTh COOTBETCTBYIOIIUX MOJIEKYJ K KOMILJIEK-
CO00pa30BaHMIO C perenTopaMu (WM ¢ UX MojelsiMu). M B 3THX
B3aUMOJCHCTBUIX HAN00JIee 3HAUMMBIMU SBJISIIOTCS] TPAHUYHBIC JICK-
TPOHHBIE YPOBHU MOJIEKYJ. ECTh KOppensiiuu NCUXOTPOITHON aKTHB-
HOCTH MpemnapaToB co 3HaueHusIMH 3Hepruit ux B3MO. Psan ncuxo-
TPOMHBIX MpenapaToB: 10haMUH; MECKaIHUH; 2,5-TUMETOKCU-4-METHJI-
amperamu; N,N-IUMETUITPUNITAMUH, CEPOTOHMH; XJIOPIIPOMA3UH;
TAATUIAMU JTN3epTruHOBOM KUCHOTHI (JIC/).

B oneHkax HEUPOTPONHOW AKTUBHOCTH CJEIYET YUYUTHIBATh HE
TOJBKO TIEPBBIM, HO U MOCJIEAYIONIMN MOTCHIIHAIb MOHU3ALNU MOJIE-
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KyJ mnpemnapatoB. [lanee npeacTaBiieHa 3aBUCUMOCTb MEXIY OTHOCH-
TEJIbHOW aKTUBHOCTBIO U YCPEIHEHHBIM 3HAYEHUEM NIEPBOrO U BTOPO-
r0 NOTEHIIMAJIOB HOHU3AIUU:

Bemect- | nodbamun | meckanuH | 2,5-nume- | N,N- Xnop- | JICH
BO TOKCU-4- | ITMMETUJI- po-
METHJI- TPUIITAMHUH | Ma3UH
ampera-
MUH
(I,+1,)/2, |8.54 8.16 8.15 7.90 7.71 7.65
»B
-1IgEDs, | 3.52 4.40 5.30 6.52 7.00 8.22

3nauenuem 1gEDs, olieHMBaIM CIOCOOHOCTh MOJIEKYJIbI TIpernapa-
Ta 3aMellaTh CIeU(UUECKU CBS3aHHBI HA COOTBETCTBYIOIIEM pe-
IIETITOPE B OMBITAX in Vitro oopaszer [SH]—HCI[.

Koppensius 61MoJI0ruyeckoil akTUBHOCTH CO 3HAYEHUSIMU TTOTEH-
I[MaJI0B MOHU3AIIUA COOTBETCTBYET MEXaHU3MY TepeHoca 3apsaa, pu
KOTOPOM 3JICKTPOHOJAOHOPHAS TT-CUCTEMa MOJICKYJIbl TICUXOTPOITHOTO
mpernapara BCTyIlaeT BO B3aMMOJCHCTBUE C AJIIEKTPOHOAKIECITOPHBIM
IIEHTPOM pelenTopa. TUM B3aUMOJICUCTBUEM MOXKET OBITh KOMILICK-
coo0Opa3oBaHue, 3JIEKTPOGUIBHOE 3aMEIICHUE IO apOMaTHYECKOMY
KOJIbIy TIpernapara, oOpa3oBaHUE T-CBS3U PEIENTOpa C apoMaThye-
CKHM KOJIBIIOM | T.1. Ponb rpannunsix opoOutaneit (I'O) B ompenerne-
HUW TICUXOTPOITHOTO JEUCTBUA NpPEACTaBIsSECTCS BeCbMa yOeauTElb-
HOW.

PaccmoTpuM mipuMephl 3aBUCHUMOCTH  (papMakoIoruyeckoro 3¢-
(deKkTa OT pacCUMTAHHBIX METOJaMU KBAaHTOBOW XUMHUU TapameTpoOB
IEKTPOHHOUN CTPYKTYphl. KBAHTOBO-XMMHUECKHE pacueThl HE TOJIBKO
MOTYT peliaTh, Kakas u3 AByX (HOpM MOJIEKYJbl — HalJICHHAs B KPH-
CTAUIOrpaPUUYECKUX U3MEPEHUSAX WIM MPU U3MEPEHHUSX B PACTBOPE —
HauOoJiee BEPOSITHA, HO JaTh IEJbI HA0Op BO3MOMKHBIX CTPYKTYpP
BHYTPH OINPEACICHHOTO NHTEpBAJIa 3HAYCHUM TTOJIHBIX SHEPTUil MOJie-
KyJbl. 3 pacueToB JOCTYNHBI HE TOJIBKO 3HAYEHHUS MOJHBIX SHEPIHid
MOJIEKYJI B T€X WJIM MHBIX KOH(OpMaIMsIX, HO M OIIEHKH UX Pa3HOO0-
pa3HbIX CBOMCTB. Cpelu 3TUX CBOMCTB MCKIIOYUTEIHLHO BAXKHBIM SIB-
JSIeTCA paclpeieieHue 3JIEKTPOHOB WIIM MOTEHIMAIBHOTO MOJIsA, KO-
TOPOE T€HEPUPYIOT FIEKTPOHBI U AJIpa.
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DNeKTpocTaTUYeCKue MOTeHIMANbl (POPMUPYIOTCA HA OCHOBE HMH-
(dbopmanuu, BeIpakaeMoil BOJTHOBBIMU (yHKIMAMU MO. Dnekrpocra-
Truecknid nmoteHuuasn U ( T ) pacCUMTHIBAIOT HA OCHOBE paclpejere-
HUS 3JIEKTPOHHOM IJIOTHOCTH P (T ) B MOJIEKYJIE

4 1
U= ¥ - [2dr
rnoecem H
sA0pam 1

U u3o0pakatoT B Buje KapThl. CoeauHssl JUHUSMH TOJOKEHUS,
VMEIOIINE OJIMHAKOBBIE JHEPIrMH B3aWMMOJCHUCTBHS HEBO3MYILECHHOU
MOJIEKYJIbl C €IMHUYHBIM TIOJOKUTEIBHBIM 3apsAI0M — IIPOTOHOM, I10-
Jy4ar0T KOHTYPbI MOTCHIMAJIOB. [IeHHOCTh 3JEKTPOCTATUYECKUX IO-
TEHIUAJIOB 3aKJIFOYAETCA B TOM, YTO OHU MaJIOYyBCTBUTEIbHBI K Kade-
CTBY BOJHOBBIX (DYHKIIMI. DIEKTPOCTATUYECKUE MTOTEHIIUAIIBI BOKPYT
apoMaTUYeCKuX (pparMeHTOB OOYCIJIOBJICHBI, KaK MPaBUJIO, BBICIIMMU
3aHATBIMH, HEXKENIW APYTUMHU OpOUTAIIMU MOJIEKYJ. Jlo HEJaBHETro
BPEMEHM CYLIECTBEHHBIM OIrPAHUYEHUEM B HCIOJB30BAHUU OTOU
dbyHaaMeHTanbHOM HMHGOPMAIMK OCTaBalach TPYIHOCTb €€ IMpei-
CTaBJieHUs B KoMmakTHOU ¢opme. Co3ganue rpauiecKux CUCTEM Ha
ocHoBe OBM pemmiio ykazaHHyto mpooieMy.

OHUM U3 TIPUMEPOB KOPPEISIIUUA OMOTOTUUECKOW aKTUBHOCTH C
pacupeneIeHuEM IIEKTPOCTATUUECKOTO MTOTEHIAAIA B MOJIEKYJIE MO-
KET CIYXUTh uzyueHue B3aumoneictsusa JICI u ceporonuna (u ero
aHaJIOTOB — U30MEPHBIX TUPOKCUTPUNTO(AHOB) C COOTBETCTBYIOIIUM
PELENTOPOM.

bpun paccyuTaHbl KOHTYPBI MOJEKYJSPHBIX JJIEKTPOCTaTHYE-
CKMX IMOTCHIHMAJOB, TOKA3bIBAIOIIME BEKTOPHI MPEANOYTUTEIBHON
OPUEHTAIMHA MOJIEKYJIbI IO OTHOLIEHUIO K IO, TEHEPUPYEMOMY I10-
JIOKUTENBHBIM 3apsioM. OKa3aa0Ch, YTO HAMPABJIEHUS 3TUX BEKTOPOB
CYHIECTBCHHO PA3JIWYAKOTCS ISl PA3JIMYHBIX THAPOKCUTPUIITAMUAHOB:
BEKTOP MOJIEKYJIbI 6-TUAPOKCUTPUINITAMHAHA MOYTH NEPICHAUKYIISIPEH
BEKTOPY S-TUAPOKCUTPUNTAMUHA. Takoe pa3iinune B YCIOBUAX B3au-
MOJICMCTBHUSL C PELENTOPOM MOXKET OBITh NMPUUYMHON HEOJIMHAKOBOM
OMOJIOTMYECKON aKTUBHOCTU CEpPOTOHMHA M ero anaioroB. Kapta
AIEKTPOCTATUYECKOTO MOTEHIMANIa CEPOTOHNHA B 3HAYNUTEIILHOU MEpe
BOCpou3BOAUTCS B Mojiekyie JIC/I, uTo, mo-BUAUMOMY, U OOBSICHSIET
UX YYyBCTBUTEIBHOCTh K OJHOMY M TOMY K€ peuenrtopy. M3BecTHO,
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4T0 00a COEAUWHEHMSI CIOCOOHBI OKa3bIBaTh CHIIbHBIE A(PGHEKTHl Ha
JESATEIIbHOCTD LIEHTPAJIbHOW HEPBHOU CUCTEMBI.

HO H

CEpOTOHUH JIC

OTMeTuM ellle OJMH MPUMEP COMOCTAaBJIEHUS OCOOCHHOCTEH Op-
OUTAIBLHOU CTPYKTYpPHI ¢ 3dPexkTamu MONEKYT B OMOJIOrMYECKUX CHUC-
TeMmax. M3ydeHbl CTEpEOXUMUYECKHE YCIOBUS B3aUMOJICUCTBUS MOJIE-
KyJ MOP(MHAHOB M MX AHAJIOTOB KaK arOHUCTOB C aHAJbIETUYECKUM
peuentopoM. Okazalloch, YTO CTEPEOAIEKTPOHHBIE A(PDEKTHI, 00Y-
CJIOBJIEHHBIE CMEIIIMBAHUEM HEMOJICICHHOMN 3JIEKTPOHHOM Maphl a30Ta
C €€ OKpPYXEHHEM, KOHKYPHUPYIOT C MPOCTPAHCTBEHHOW H30MEpHEi
OTHOCUTEIBHO XUPAIbHBIX YTIJIEPOJHBIX AaTOMOB MpPU OOBSICHECHUU
B3aUMHBIX KOHTAKTOB MOJIEKYJIbI MOp(HHAHA C PEIEIITOPOM.

HaOmroganu moJiHyH0 MOTEpPI0 aKTUBHOCTH TPH 3aMEHE IECTHU-
YJICHHOTO MUIEPUANHOBOIO KOJIbIa, UMEIONIErocsl B MOp(puHaHe, Ha
MATUYIIEHHOE KOJIbI0 B D-HOpMOpduHaHe:

N=CH;
|
/ N\—OH

—

PeHTreHOCTPYKTYpHOE HCCIIEIOBAHUE IMOKa3ano, 4TO N-METHIIb-
Hasg rpynna B D-HopMopduHaHe HampaBieHa B MPOTHUBOIOIOKHYIO
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CTOpOHY OT (peHUIa U HEAaKTUBHOCTb COCIMHCHHUS OOBSCHSICTCS TEM,
9TO HECBS3aHHAS JJICKTPOHHAS I1apa aToMa a30Ta, OTBETCTBCHHAS 3a
CBSI3BIBAHHUE C PEIIEITOPOM, UMEET HEOJAarONPUATHYIO OPUEHTAIIHIO.

bel10 TOTyYeHO elne OJIHO J0Ka3aTelIbCTBO BaXKHOCTH d(dekTa
OpHMEHTAIlMM HECBSA3aHHON 3JEKTPOHHOM Iaphl KakK IMapameTpa, KOH-
TPOJMPYIOIIETO CBA3BIBAHKUE Y PEIenTOpa:

(a) (6)

N3BectHO, uto 16-0-OyTaHomMopduHaH cyiiecTByeT B KOHGOP-
Maiuu (a), B KOTOpOH MUIIEPUIMHOBOE KOJIBIIO HAXOAUTCS B KOH(OP-
Maruu BaHHbl: HOII a3ora xecTko opueHTHpoBaHa Ha (DEHWUJI, 4YTO
UCKJIIOYaeT BO3MOKHOCTb CBSI3bIBAHUS 3TOr0 MOp(pUHAHA C PELENTO-
poM. Hampotus, 16-B-u3omMep cyiiecTByer B apyrod KoH(oOpMamuu
(0), “paspemaronieii’” KOOpAMHALIMIO Ha PEIENTOpEe, U NPOSBIISIET ceOs
KaK aHanbretuk. OTCcyTCcTBHE aKTUBHOCTH y D-HOpMOpduHana u 16-
o-0yraHomopduHaHa (0) Helb3sl OOBSICHUTh aHOMaJIbHOM OCHOBHO-
cThi0 (Hampumep, N-meTunnuppoauanH npumepHo Ha 0,38 en. pK,
OCHOBHEE, 4eM N-METHWINUIECPUIUH) WIH CKOJIbKO-HUOYIb 3HAYU-
TEJIbHBIM MPOCTPAHCTBEHHBIM UCKAXKEHUEM ITUKJIOT€KCAHOBBIX KOJIEII.
UToOBI MOJHOCTHIO UCKIIOUUTH BIIMSIHUE U3MEHEHHI B OCHOBHOCTH,
cpaBHuiu akTuBHOCTH N-CH;3; u N-CD3;-MopdHHOB Ha TOM K€ perien-
TOpe: ACHTEepUPOBAHHBIN MOP(PHH OKa3aJCsl MEHEE aKTUBEH, XOTS €ro
ocHOBHOCTH Ha 0,12 en. pK, Boiie.

[IpenmnomaratoT, 4TO0 B3aUMOAECUCTBUE HEMOACICHHOM 3JIEKTPOH-
HOM Tmapel aTomMa a3oTa Mop(puHaHa ¢ AIEKTPOPUIBLHBIM IIEHTPOM pe-
LENTOpa BEJET K MEPEHOCY IEKTPOHA HAa PELENTOpP, K CO3AaHUI0, TEM
CaMbIM, MEXKHEUPOHHBIX CBSI3€H M K OHOJ0THYECKOMY dPhEKTy.
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IIpenckasyeMocTh OMOTHYECKHUX MPEBPAIleHUH

10 CTPYKTYpPe XUMUYECKHUX COCAMHEHUN

Ecnm s ompeznesieHHOro Kiiacca COeAMHEHUM coOpaHO JocCTa-
TOYHO JIaHHBIX 00 MX MPEBPAILCHUIX B PA3IUYHBIX OPTraHU3MaxX, TO Ha
OCHOBE OLICHKM COOTHOUICHUW MEXIY XUMHUUYECKOHU CTPYKTYpPOM HC-
XOIHBIX BEHIECTB, BUAOM M KOJIHUYECTBOM IPOAYKTOB INPEBPALICHUN
MOKHO CHEJIaTh HEKOTOPBIE BBIBOJABI U IIPOTHO3bI O MOBEICHUU B OK-
pyKaroliei cpesie aHaTOTUYHbBIX WA OJIM3KUX M0 XUMHUYECKOU CTPYK-
Type BemecTB. /[ Kiacca MOJUXJIOPUPOBAHHBIX OHGEHUTIOB
(ITXb®) MoKHO, HATPUMEP, HA OCHOBE MHOTOYUCIEHHBIX MOJIEIbHBIX
ONBITOB C KUBOTHBIMH, PACTCHUSMHU, MUKPOOPTaHU3MaMHU, a TAKKE I10
pe3yabpTaTtaM aHajau3a mpo0 OKpY’KaoIIeH cpefbl caenaaTh BBIBO, YTO
uX OMOJIOTHYECKAs Pa3lara€MOCTh YMEHBIIAETCS C YBEIUUYEHUEM CTe-
neHu xjopupoBaHus. [lonokeHne 3amecTUTENss B MOJICKYJIE TaKkKe
WUTPaeT CYILIECTBEHHYIO pOJib IpU €€ pacuieruieHnu. [lomuxnopupo-
BaHHbIE OM(PEHUIIBI META0OTUZUPYIOTCS TEIIOKPOBHBIMH KHUBOTHBI-
MH, €CIIM N0 KpaWHEHW Mepe Ha OJHOM KOJIbLIE JBA COCEIHUX aToma
yTJIepo/ia He UMEIOT 3aMECTUTEJICH: PeakIMu UIYT OCOOEHHO JIETKO,
€CJIM 3aMECTUTENIM HAaXOAATCA B M- WIM n-TOJNOXKeHuU. Takxke o,n-
JUIT BCcaeacTBHMe OJHOTO CBOOOJHOIO M-TOJIOKEHHUS PSIAOM C M-TO-
JIO’)KEHHEM BCTYMAeT B PEAKLHUIO Jierde, yeM n,n-uzomep. [logoOHbIe
pe3yJbTaThl OBUIM MOJYYEHBI IPU CPABHUTEIBHBIX UCCIIEA0BaHUIX 37
anasoroB JIJIT. He3ameneHHble XUMHUYECKUE COCAWHCHUS, 4 TAKXKE
TaKhe, B KOTOPBIX TOJIKO OJHO A-TIOJIOKEHUE 3aHATO TUAPOKCH-,
aMHUHO- WM METOKCUTPYMIIOW, JIEr4e pa3pylialoTcs MHUKPOOPraHHU3-
MaMH, YEM COEJMHEHUS C JIByMs 3aMEIICHHBIMU A1-TI0JIOKECHUSIMHU (3a-
mecturenu -OH, OCH; unu C1).

JIns kiacca MUKIOAUECHOBBIX MHCEKTUIIUMIOB MPUCYTCTBUE TOK-
CUTPYMIBI BMECTO JIBOMHOM CBSI3U (IUAJBIPUH, SHJPUH, TEINTAXIIOPI-
MOKCHJ) OKa3bIBaeT CTAOMIM3HUPYIOIEe JCHCTBUE: 3IHOO-I9HOO-
KOH(Urypaius (M30/JpuH) UMEeT OOJIbIIYI0 YCTOMYHUBOCTh KOJIBIIEBOM
CTPYKTYPBI K OKHCIIUTEJIbHOMY PACIICIICHUIO 110 CPABHEHUIO C 2HOO-
sx30-KoHuryparmen (anpapun). M3zomepsl BI'X “rekcaxiopiukiio-
reKcaH”’ BCJICICTBUE pa3iMyuil B KOHGUTYypalluh TaK>Ke 3aMETHO pas-
JUYAIOTCA M0 CKOPOCTU METa0OJIMYECKOTO PACIICTUICHUS] B OpPTraHU3-
Max.
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Pangnyc Ban-pep-Baanbca 3amecTtuTenien KOppeIUpyeT C KOH-
CTAaHTAMHU CKOPOCTH pPEaKUHUHM OaKTEPUAIBHOTO THIPOKCHIMPOBAHUS
apOMaTHYECKUX coeAuHeHur (PpeHosIoB 10 KaxeTHHOB). Ero MOXHO
UCIIOJIb30BaTh ISl POTHO3a CKOPOCTH 3TOW PEAKIIMU TAHHOMN TPYMIIBI
COCAMHEHUN.

B orpannueHHoM Maciitabe s MpeABapUTEIBLHOTO pacuera
KOHCTAHT CKOPOCTH MHUKPOOHMOJIOTMYECKUX pPEaKIWW, HApUMep Tu/I-
poin3a 3(PUPOB XJIOPUPOBAHHBIX KAPOOHOBBIX KHUCJIOT, MOYHO HC-
M0JIb30BaTh (PU3UKO-XMMHUYECKHE CBOMCTBA BEILIECTB, HAPUMEDP KO-
3 PUIMEHT pacrpeesieHus] B CMEeCU H-OKTUJIOBBIN cniupT/Boja. Ko-
JUYECTBEHHBIC JTAHHBIE O MPOILECCE TUAPOJIM3a TAKUX XJIOPUPOBAH-
HBIX 3(UPOB OAKTEPUSMU XOPOIIO KOPPEIUPYIOT ¢ KOIPDUIIMEHTOM
pacnpeesieHus] B CUCTEME H-OKTHJIOBBIM CIIUPT/BOJAA MPU CPABHEHUU
psana 3pUpPOB C OJMHAKOBBIMU AJKWJIBHBIMU 3aMECTUTEIISIMU Pa3Inuy-
HOU JuiHBI. CTENeHb KOPPESALNU CHUXKAETCS MPU CPABHEHUH PsAJia
3()UPOB C OAMHAKOBHIMU AJIKUJIBHBIMU 3aMECTUTEIISIMU U Pa3InYHbIM
KOJIMYECTBOM 3aMEILEHHBIX aTOMOB XJIopa. M3 3TUX pe3ynbTaToB cie-
IyeT, 4YTO THAPOIU3 d(Pupa MPOUCXOJUT MPU MPOHUKHOBEHUU MOJIC-
KyJibl 3(upa B KIETKY OAKTEpHUH, T.€. BHE KJIETKH MPOILIECC TUIPOIIN3a
HE UJET.

JI1s1 HOBBIX COEAMHEHUM, KOTOPhIE MOCTOSTHHO MOCTYHAKT B OK-
py’karonryro cpeny (1Mo aHaJOruu C PaCCMOTPEHHBIMU BBIIIE MTPUME-
paMu), BO3MOKHO CPABHEHUE UX CTPYKTYPHI C YK€ UCCIEIOBAHHBIMU
MOCTOPOHHHUMHM BELIECTBAMHU U MPOTHO3UPOBAHUE UX OMOJOTHYECKOMN
YCTOMYHUBOCTH.

213



3aKknr4yeHue

B HacrosimeM mocoOuM pacCMOTPEHO COBPEMEHHOE COCTOSHHE
TEOPHUH CTPOCHUS OPTAaHUYECKUX COCTUHECHHM, METOAbl YCTAHOBJICHUS
UX CTPYKTYpPbI, OCHOBHBIE KJIACChl OPTraHUYECKUX COCIMHEHUN U HX
peakIMoHHas CoCOOHOCTh. JIj1s Oosee yrimyOJIeHHOTO U3YUEHUS ATUX
BOIIPOCOB PEKOMEH/IyEeM HCII0JIb30BaTh CIACAYIOIINE HAyYHbIe U y4eO-
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