Ha pue. 7.11 noraszana crpyrrypa onuoii mz PHK. Cnapusanme
OCHOBAaHUII NMPOHCXOANT JHINL B JBYCHHDPAJLUEIX ydYactxax, Jlemary-
panuonnas crabuiasnocts PHHR rtaxme pacrer ¢ comep:xanmuem
I'If-nap.

OcoGenHO JeTAaNLHO H3YYEHL CPABHHTEILHO MAJBIe MONEKYXh
TPHR. Onn ramsxe copepsxat ABYCHHPAJILHEIe YYACTH. O mux pac-
ckaszaHo B § 8.4.

Hexasno 6puio ycramosieno, yro PHHR momer ¢dyuxnuornposats
B KadecTBe KaTajmaaropa, mojoGuo depmenty. Orasanocs, 4to (hep-
MenTH puGonyrieasn P comepsar 80% PHK, xotopas m BEIIoOA-
HAeT OCHOoBHyI0 ¢ynrnmio, B apyrux ciaygasx Gnina obHapy:keHa
depmentatnBaaa akrusHocTs PHHR m B orcyrcrsme 6eaka. He mnop-
JIeSRAT COMHEHHIO, YTO 3TO CBA3AHO CO 3HAYHTENHbHOH Kompopmanu-
oHNoH rubKocTHI0 H Co CIOHONH Tpetnunoil crpykrypoit PHK. Hago
AyMaTrh, YTO 5TH, eme JANEeKo HENOCTATOYHO H3YYEHHBIE, ABICHHA
CYINECTBEHHBI JJIA PeryJsanud reHos. Bmoine Bo3MOKHO, 94To B KiIeT-
Kax (yHKOUOHHPYIOT H Jpyr¥e, eme He BoigBxenubie Buasl PHHK.

Ipoitnaa cnupans JIHH sampizaerea B wombuo B rierxax Gak-
repuii (manpumep, B E. coli}), B wacrupmax Oaxrepumodaros m T. 1.
Mo:xuo pacematpusath JJHR — koubnesyw winm HezaMkuyTylo — Ha
OCHOBE MOJJM YIPYroro CTep;KHs, XapaKTepH3yeMoro ABYMs SHep-
TeTHYECKUMH I[apaMeTpPaMu — ;KECTKOCTHIO Ha W3rHG OCH H JKe-
cTrRocThI0 na Kpyuenne (cMm. c. 256). IlepcucrenTnan pamma JJHR
pexnka (c. 228) — npoiimaa compadn objaafaer BHICOKOIH ;RECTKOCTHIO
Ha H3rud.

§ 7.3. BuayrpuMmoxerynApHbIe B3auMojeiicTBANA
B J(BOiiHOI cmupanu

Crpyrtypa nsoiinoit cunpamu JHH u nsycnupainumx yvacrkos
PHR onpenenserca cnaGhiMi  B3aHMOJCHCTBHAMH — BOJOPOIHBIMA
CBA3AMH, 3IEKTPOCTATHYECKHMH M JHCIIePCHOHHBIMH CHJAMIIL

CBo6o;1Hme 430THCTHIE OCHOBAHHA O0OGPA3yIOT BOMOPOJXHO CBA3AH-
Hbleé KOMIUIEKCHI B TBepIOM coctoaund. CTPYKTYPHI TAKHX KOMILIEK-
COB B pAje clydaes ycraHoBiensl. Haiijemnl CTPYKTYpBI, oTiiuHBIe
ot CTpyKTypst Yorcowa — Hpura. Ha puc. 7.12 nokazamo crpoenne
naps 9-merminaperns — i-mermntnmnn (MA — MT). Atompr azora
N; BT u N, B A 3a00KNPOBAHBI METIJILHBIMH TPyNIaMH JJA TOTO,
yTo6pl n3b6e;kaTe 00pa3oBaHWA JONOXHHTEJNbHBIX BOJXOPOJHEIX CBA-
seit. Mer Bugum, uro arom N, MT o6Gpasyer Bomopopaylo cBA3bL C
AMHI1a30A6HBINM a30T0M MA. JTa CTPYKTYPa OTAWMYHA OT CTPYKTYPH
Yorcona — Kpura. Boasmomuocrn o6pasoBaHns BOTOPOJXHBIX CBA3EH
MEKIy pasiHYHbBIME atomaMu azorHcTsix ocwoBanuit JJHK, a mawme
TAYTOMEPHA Aa30THUCTHIX OCHOBAHWHA CYIMECTBeHHHI A MYyTazewesd.
CunpHblil MyTaren — Gpomypanmui (MeTHJIHPOBANHBIE) Hayyaaca B
pmapax ¢ STHAANeHHHOM M MeTuiajgeHHHOM. llHTepecHo, uro B »THX
ABYX ONM3KHX CJIy4asx TWOJNY4YalOTCA DasHble CTPYRTypel. B nepsoit
nape oGpaayorca sonoponnsie csazu O;—N, m N;—N;, Bo BrOpoit
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Hpnmeqarenbﬂo 49T0 B PaCTBOpax HpEeHMYIIECTBEHHAs acCOnHa-
fidst OCHOBAHHII NPOMCXOMMT B COMIACHI C MOHeJblo ¥YoTcona — Hpm-
xa. Bogopoaneie cBasu sozumrapr B mapax AY, AT m I'll, Ho ne
B I'V, AT m AIll. CoorBeTcTBeHHO He ylaeTCs INOJAYYHTH H3 PacTBO-
pa KPHCTAJIBI ¢ HEKOMIUIEMEHTAPHBIMHA 1apaMH.

" Temmeparypa HuasjieHug JABodHON cnmpanu, T. e, TeMmueparypa
nepexona cIMpaib — KIyGox JHHeiiHo s3aBucuT ot coxep:xanug I'Ll-
nap. OTclofla, olHaKo, He cjiegyer, 4T0 JHep-
CHy TeTHKa [ABOWHOII cIHpadu BCeueJo - ONpeneas-
ercA BoJoponubiMu cBA3AMN. llpu naasjeHnwu
BOJOPOJHBIE CBA3M MEKAY OCHOBAHHAMH 3a-
MEHSIOTCA CBA3AMHE ¢ MoJexyJamH sodsl. Ilo-
9TOMY PAa3HOCTH JHEPIruil BOIOPOMHHEIX CBA3EH
B cnHpajin # B KiayOkax maja. Jloykuel ObiTh
u gapyrue ¢$akTopet, cTabHIn3yIOIHe IIBOHHyIO
-CIIAPAJIb.

Hapany ¢ «ropmsomrajinHBIMU» B3aEMoOfeil-
CTBHAIMH a30THCTHIX OCHOBAaHH{ B HX MJOCKO-
CTH B [ABOIHO{ cCnnpajn CYHMECTBYIOT H «8ep-
TUKQLbHblEY 83aUMOJelicT8UA OCHOBaHUI, NpH-
Ha/UlesKamux COCegHEM IapaM. OTo — B3aH-
MOAEHCTBHA MeKAY IapaJUIeJbHBIME, a HE
KOMIITAaHADHBIMH OCHOBAHHAMH, HANDABJCHHBIE NEPHEHIHKYIAPHO
K-GCHOBAHUAM BHOJb oCH [BoitHoil cnupannm (stacking).

A30THCTEIE OCHOBAaNlNA IIPEACTARJAIOT COOON f-DJIEKTPOHHEIE CH-
creMsl. MexIy IOCKUMH J-DJeKTPONHBIME IHKJIAMU, PacIo/oKeH-
HBIMH NAapPaJLIENRHO APYr APYLY, Pealu3yioTcHd 3HAYHTENLHbIE IHC-
nepcuoHHEIe BiamMmopeiicTeusg., IloaToMy IUIOCKIE MONEKYJBI KPacH-
Tesiell, YbA LBETHOCTh OIpEReNIfeTCA COUPHKEHHEM JT-2JAeKTPOHHBIX
cBsiseil, oKa3bpIiBaloTCA cuocoOHbIME 00pas3oBLIBATH NOJHMEPH B pa-
¢TBope. ITH HOJAMEPHl, B KOTOPHLIX MOHOMEpHI CBA3aHBEI AHCHEPCHOH-
HBEIMH CHJIaMH, O0JagaloT OCOOBIMM ONTHYECKEMH CBOHCTBAMU, TaK
KaK B HHX HPOHCXO/HT SKCHTONHAA Hepesava SHEPIrUH BO3byKIe-
nua. B JABOHHBIX CNHPAJAX HOJIHHYKJIEOTHAOB NapalilejibHag yIa-
KOBKa OCHOBAaHHI NPOABIAETCA, B uactuoctu, B sdderre rumoxpo-
muzMa (cM. § 5.4).

. YiKe nepBbieé TEODETHYECKHEe pacuyersl B3aRMOHAeHcTBHI MeXny
asoructeivu ocHopanuamu B JIHR nokasannm, ¥ro Bam-nep-saaisco-
BB (T. €. JAUNOJbL-IANOJIbHbIC, HHIYKIHOHHEBIE H ancnepcnonnue)
Bsaumojpeficteuss B nape 'Ll snaumreasno cuivuee, uem B AT.
B nanbHeiimeM 9JeKTPOCTATHYECKHE B3aEMOIEHCTBHA GBUIM PACCMOT-
peHsl foJiee cTpOro, a TAKKE ¢ NOMOINBIO ATOM-ATOMHEIX HOTeHIHA-
JIOB VYTEHBI CHJIBI OTTAaNKNMBaHug. PazpaGoram MeToj pacueTa sHep-
THH TOPH30HTANLHBIX H BePTHKAILHBIX B3aEMONIEIICTBHI, BHIUHCIAE-
'MBIX. KAK CYMMBI B3amMojelicTBHIl aTOMOB. OnpenenﬂeTca cymya
BHEPTHIl 3JIEKTPOCTATHYECKHEX M IOJAPH3AMHOHHBIX Baan\mnencmnn
H YHeprHy OTTAIKHBAaHHA. JapApnbl HA aTOMax M CBA3AX HAXOIATCA
¢ ITOMONIbI0 NPHOIMKeHHBIX METOJ0B KBAaHTOBOH XHMHH, Konrpoaeu
‘8pPEeKTHBHOCTH METONOB pacyera cJaymaT pacyeTsl 3Hepruii pajga

232

Prc. 7.12. Crpyxrypa
KoMIuiekca MA — MT



MOJIEKYNAPHEIX KPHCTALIOB M NX CPaBUeHHE C SKCHePUMEeHTAIbHEI=.
MI 3HAaYEHHAMH Tendor cyOnumanuu. [daa wadraanna HAUREHO
75,6 x[lm/smonn (ma ounwre 72,4), gua amrpanena 104,2 (nma onmte
98,8, 100,0, 104,2). 9tu nudpsl palT UpeacTaBIeHHE O IOPALKEe
BEJIMYHHE BEPTHKATLHEIX B3aHMojeficTsuil. HanGonbmas bsHeprus
oTBeYaeT NBYM cocelHum amTunapamiensuaeiM mapam LI, T, Me
He NPHBOAMM 4YWCIOBBIX JAaHHBIX, TAaK KaKk OHM IIOKA He OZHQ-
3HAYHB M CYHIECTBEHHO 3aBHCAT 0T Meropa pacuera. [lo-supumomy,
9HePTHs BEPTHHAJLHOTO B3aHMOIEHCTBHA MEHAGTCA A Pa3AHYHBIX
nap B npegenax 40—60 k]l»/roab, 4TO 3aMETHO IIPEBOCXOAT aaep—
ruil BOJOPOIHBIX cBAzeii.

JlanufoB 1OKa3a), YTo CJABHBIA BKJIajg B SHEPIHIO Bepm}canb-
HBIX B3aumMoJecTBuil B pJBOHOH CHHPAIN OIPEREIAETCA B3AMMO-
JleliCTBHAMYU BBITECHEHHBIX MOJEKYJ BOjbl JPYT C JPYIOM.

§ 7.4. TepmopnuamMuKa TaaBIeHHA KBOIIHON cAMpPANH

Hdenarypauna HyRKJIEHHOBBIX KHCIOT CBOIMTCA K paspylIeHHwo
asoinioit cnupanu (JIHKR) wman pgeycnmpansusix yuacrios (PHH).
Harpesauue pacrsopa HarupHoit [{HK BuIsniBaer paspgenenne npoii-
HOH CHOHMpAT la [Be UeNH, CBOPAYNBAIOHIMECA B CTATHCTAYECKUE
way6uu. [Ipw aTom 3na4NTENBIIO YyMEHBOIAIOTCA BASKOCTH H ONTHYE-
CKaA AKTHBHOCThL, ICYe3aeT THIIOXPOMH3M, T. €. BO3pPACTAeT HHTEH-
CUBHOCTH moriomenHa B obaacru 260 Hm, Paszpenenne ma jBe nenm
FernocpeJcTBeHHO joKazpiBaeTca nentpudyruposanwem [[HK, comep-
smameit N, B rpagmenrte miormoctn CsCl (ep. ¢. 82). Haerru
E. coli, peipamenysie B cpeje, cojgepwameii *N, nepemocunncr B
cpeny ¢ ooblumbim “N. Ilpu pgemenun wixeTor o0pazoBBIBANNCL pe-
JyIIMIAPOBAHHbIE [BOIHble CIHPANM, B KOTOPHIX ONHA Lenb Coxep-
maxa N, gpyraa — “N. Jlo AeHATypanuu HAGIIOAACA OfHH [THK
naoraocrn 1,717 r/cm®, orpedalomuit pBoitmeiM coupaiam *N — “N.
Ilociie meuaTypamum moABIAOTCA nBa nuxa — 1,740 m 1,724 r/es’,
OTBevaloONMe OTHONHTYATHIM KAyGxam coorsercTenHo ¢ “N m. ¢
“N. IlnotHOCTh HOBBIDAETCA, TAK KAaR KIYOKH Gojiee KOMIAKTHEL
gem cnupank, M. M. JIHH ymenbmaerca wpn pemarypanuu BjBoe,
OGpaszoBanHe KIYGKOB HaGNIOaeTCA B SICEKTPOHHOM MHKPOCKOIe,

IIpocreitmmas Mojenn aBoiiHoil cnmpans ofpaayeTcAa ABYMA KOMI-
JIeMEHTAPHBIMH I[e[IAMI TOMOIOIHHYKIEOTAAOB, IIATPHMEp, MOIH-A —
nonu-Y. Jra gsoiinad coupans niaButes npu 65°C B 015 M pa-
creope NaCl npu pH 7,0. Huremcusnocts nonocm MO MIIOIEe HU A
260 mM ysenuuwsaeTcs npn miapieHnH na 34%, a yneanHoe Bpa-
menne @y, yobIBaer Ha 275°,

JInneitnaa saBucumocts Ttemnepatypel miasirenua JHK or co-
JlepiRanus Tll-map paer mpm DRCTPANOJANAY NPE/leIbHEIe 3HAYCHHS

To:=69°C pna nomu-AT n 110°C paa momxn-TL, X0poIIO COTTACY-
PIOIecd ¢ IKCIepHMEHTANbHBIMH 3HAYEHHAMH A COOTBETCTBYIO-
IMHX CHHTETHYECKHX NoiuuykIeotHnos (65 m 104 °C). Temmeparypa
mnasnenns JIHH pacter ¢ yBmexmuennem wommoii cmawl pacTsopa
npuGIM3HTEILHO INIPOIOPIHOHANBHO JIOTAPH(MY KOHIEHTPAHH Ka-
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