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NPEAUCITOBHE

CuaTeriiyecKue reTepoleNHHEe DOMNAMHIE TPEICTABIAKT OTDOMHEEI N0
YHCAY OpeICTABHTENEH H 0YeHE BAHHHIT Mo CE0eMY HAYYHOMY H OpaETHYEC-
KOMY 3SHAYSHUK KRIACC BHCOROMONERYIAPHHY COSNMHEHN,

B macToAmee BpeMA, KOTTAa HADNIA CTPAHA YCOENIHO DRMAST 3AJaYH 3Ha-
YHTENLHOTO PACITHPEHAS HPOUIBONCTEA BLHCOKOMOTEKYIADHEX MATeDRAIOR,
SHANEHHS NOIHAMAAOEB ocoDEEHO BOSpacTaeT.

Cto aer, KoTopHe Opoma co IHA moaydenna Xapbopmrom B 1862 r. mep-
BOTO CHHTETHYECKOTO MOAMAMMIA, TPEICTABIAIT HCTOPHI HENPEpEEBHOIO
HAYYHOrD PASBHTHA 3TOH 0OIAcTH, PesyIBTATH EOTOPOrD HAXONAT BCE Dones
MHPOKOE TPAMEHeERE HA TpPAKTHERE,

Brigawimeecs 3EAYEHEHe, KOTOPOe NpHOOpENHN DOJNHAMBIN B COBPEMEHHOH
OPOMBIIIEEHOCTI, BNEHO Hi TOFG, YT0 OPOHSEONCTEO HX HCUHCIASTCH COT-
HAMH THCAY TOHH B HEOPEPHEBHO VBETHIHBASTCH.

Cpen® CHHTETHYECKHX BEHCOKONONHMEPOR N0 MacmTaly NPOR3BOJACTRA
OOIHAMHAL 3AHEMAKT OJHO H3 NepEmX MecT. [lonureKcaMeTnIeHaTAIREAMHB)
(mafimon, ammg) mpomssogsTca B koanuectee J00 Tee. m, a mMomesmmo-dop-
MaIBIETHIHEE CMONH — B KolHuecThe cosime 300 Tee. m.

AccopTHMEHT MATEPHATOE, W3IOTARAWBAEMEX HE DASTHYHHL BHIOE IIC-
IHAMHZOE, BeCEMA EBeIHMK. B Hero BXoJAT KAK CHHTETHYECKHE BONOKHA, MH-
POE0 HCHOAB3VEMEE [JIA NPONSEONCTEA TeKCTHIBHEX Bajeamil OuTosoro
I TEXHHNYECKOrd HAIHAUSHEA, TAK I pasHooipasHoe MATLE W IIEHKH.

Ha npHMepe DOIMAMEAOR BOepBHE OGN0 YCTAHOBIEHO, 9T0 IHHEHEE
OOINMEDH ONPeNelenHoro MoJexyIspHOro Béca chDocofHEL obpasdoBHBATE
pontokua. Ileppse cHHTETHUECKNE BOIOKHA NPAKTAYECKOrO 3HAYEHMA OELIH
DoNyueHH N3 NOTAAMHATOE. [lomMaMBjmse BOJTOKHA OTANYAKTCA YpPeaBH-
qaiiEo BHCOKOI ODPOYHOCTER M 28HAMANT IepROe MECTO N0 MacmTaldy mpoHa-
BONCTEA CPEOM BCEX JPYIAX CHETETINEeCKNX BOTOKOH.

B mactoamee ppeMA YEMHA ¥ (UIHEA TOINAMUIOB COCTABIAWT OOXBIIOH
pasaen] Bo Beelf HAYKE 0 BEICOKOMOJEHYIADHEX coéqmEeEmax. Ecrm =a mep-
BOM 3TANE DASEATAA XHMEH BECOKOMOIEKYTEDHHX cOeEEeHmii HX ocobem-
HOCTA HIYHANRChE B OCHOBHOM HA [OeAfnioie, TO B HACTOAMES BDEMA 3TH
ACCAENOBARAA HPOBOTATCHA ¢ IMUDPOKHM HCNOIBIOBAHHEM MOJHAMEJIOR.

OcHoBHEI® 3aKOHOMEPHOCTH MOJHKOHIEHCANNN, & TaHMKE NONHMEDPH3EIMHE
UMEIHHECKHY COBNNHEHHH YCTAHOBJEHH rhnapHEeM  ofpazoM mpH  HOo-
Ay9eRHH moanaMuEgos. OpHEHTALNA H EPHCTANINIAORA OOMNMEpOE MEPOKO
H3YYeHH HaA TpHMepe MHOTHX NOMHAMBEIOB.

B nammoii MogorpadER HE paccMATPHBAKTCA NPHPOTHEE Tonuasus (Gen-
K}, O/HAKO B KHNTe ONACAHE CHHTETHYECKHE NOJIEOGNTHAL, HMeHmne
OrpOMHOE ZHAGEHHE ONA H3ydenns Oeara.

Hacrosman momorpadma crasut ceoeil sagaueil — JATHIIO BOIMONHOCTH
nolfoe oGOGMEENe BCEX JHETEPATYPHLX JAHHHEY, KACAWMEXCA XHMHN 0 (-
SHKH CHHETOTFIECKHX TETEePONENAHE IOIRaMALOE.
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TexEoXOrAYECHAS BOOPOCH, & TAKMME BOMPOCH NOAYYEHHAA H OPRMEHeHHA
DONEAMUIOB pPACCMOTPEHH HAMA (0lee KPATHO, TAK KAR YiHe HMEKTCH
KEErH, NOCBAMEeRAue uM. Kpome Toro, oTHOCAMHECA K STHM BOODOCAM TH-
repaTypEme, ocofeRHO MATEHTHHE JAAHHHE, CIRMKOM MHOMOYHCIGHHL, 9TO
He HOIBONII0 MAMOHMHTE HX mojipobmo n paumax mgaErEofl momorpadmwm.

Hamu Hemonb3osaEa IHATEPATYPA, BHINYAWMAS CTATHEH, OOYOIMKOBAH-
gue B 1959 r. Jlame nanGosee sarepecuue craten 3a 1960 r. cvoram Omite
MpHEEIeRM B KEKTS,

!’m‘mpm HAMBHTCA, YTO OANHNAH Mmmrpa&mﬂ ORAMETCA MOIe3H0H KaK
Hay4wHEM DPADOTHRHAM, CTYSHTAM H IPENONABATENAM BY30B, TAK H HHMe-
EepHO-TeXHHIGCKHM paloTHHNAM IOH2RONCTE CHHTETHYECKOr0 BOJIOKHA, Ja-
KOKPACUYMHBIX MATEPHAJOE, INIACTHIECKNX MACC, 4 TAKMKE PAaIHYHHX APYTHX
OTPRCARE NPOMBINASHHOCTH, CRAIAAHKY € TOAYVYCHHEM H NPHMEHeRHEM IO-
AMAMHANOE.

3. B. Kopwak, T'. M. @ pynae



I'iasea I
BBEJIEHHE

HCTOPHA OTKPBITHA OT/IE/ILHBLIX BHOIOB IMOJHAMHAIOB

EcrecTsennue reTepolensne MOJHAMEIN MHPOKO OPefCTARIEHH B IpH-
poge. 9To — pasHoofipasEKe GenkNM W MEOrOYHCIASHEHE APYrEe GHOJOrE-
4ECKH BAMHELE BemEcTBa, BIONAMNE B COCTAB OPraEHAMOB AKEBOTHWX M pac-
TeHWIl.

Mepsmit canrerngeckmil moamamuy 6wa noayees s 1862 r. XapGoparom [1],
KOTODHE, DOIBEPras s-aMEHOGEH3ONHYH RHCAOTY AefCTEHI XIOPHETOrO
pogopoga mpe 200°, Bmpmemrma mopomok ceporo IBerd, He pACTBOpEMEE B
mMenodax ¥ KHECHIOTAX 34 HCKIIOYERHeM KOHUEHTPEPORAHHOR CEPHOA KECJOTH.
B mocnepmei 5TOT DPONYRT XOpOmo PACTEOPAACA H BHCAMHEBAINCA NPE H0-
Gapaennm Bogu. TawmM ofpasoM ObIX MOAY9EH DONH-k-GensaMBy — nep-
BHIT OPENCTABHTENL CHETETHICCKAX MOINAMALOE.

B 1881 r. Muxnep m [nvmepman (2] npu BacwmeHrR $ocreHoM pPACTEO-
pa wm-peRHNeHIHAMMAA B XJopodopMe NMOMYYRAH TMONBGEREIEEMOIeBHAY.
B macToAmee BpeMA YKA3AHHAA PEAKINA UHPOKO NpHMEHASTCH B Memdas-
HOM MONAKOHEHCAINH.

Hypomye n I'eGean (3]s 1888 r. sneppuie BLIgeTHNE DoARMaMBIH OPHE No-
ANKOHOEACAIHE odUPOB Q-AMHNOKMCIOT.

B 1889 r. Jlwgu [4] cmETezmpoBan IonMaMBILE, WBBECTHHE DOJ HASBA-
HHeM HapOaMUJAHLIX HIH MO9eBHHU-HOPMANLAETHIHEX CMOM, TYTEM NONEKOH-
OeRcALNH MO49eBHHH ¢ GopMampnermaoM. JTH NPORYKTH BCKOpe mpEobpean
foapmoe NpakTHYECKoe sHavexme i wike B 20-x rogax mamero sexa Gumo BHa-
9ATO NPOMHIIJIEEHCe OpomsBofgcTB0 Kaplammamwx cmon. Taxkem ofpssow,
HApOAMUIHES CMONKE — NEpPBHE NPEACTABHTENHE NOJHAMEJOB, NPOHSBOACTEOD
KOTODHX M [0 H4CTOAMETO BPEMEHN Wrpaer HOIBMYI PoNih B IPOMBINIIEH-
HOCTH MIACTHYECHHX MACC.

[Tonu-e-wampoaMng (DOANKENPONAKTAM) BIepBHe Oma noayuen B 1899 r.
FaGpuanem u Maacom |5] DpR noMMEORJENCADER &-AMHEOKANDOHOBOR KHe-
aora. [Ipi arom Owao coedaano oueAbL BaxHaoe Habamnen®e, 4To HarpesaHHe
e-AMEHOKANPOHOROH KHCIOTH IPHECANT K 00 PA30BaHN HADAZLY ¢ MOTHMEPOM
TAKKE 1 HASKOMOMEKYMADHOTO UMENNYECKOTO MPOAYKTA — E-KAaNpOJAKTAMA.

[Monn-e-KanpoaMuj BHOOCAEICTEMH CHrpal GolBIUyK POObL B DAIBHTEA
OPOMBIWIEHAOCTH  CHATETHYSCKNX BOJOKOH: €ro MHPOKO NPHMEHAWT B
KATECTRE MCXONHOrO MATEPHANA /A NpOH3BOACTEA BONOKHA. JT0 DPOHBOMAD
nocae roro, kak Ilaax [6] orspea r 1938 r., 910 e-KampolXaxraM OpH HET-
PeBARUN ¢ BOmOil cnocofeH MONMMEpPH3oRATRECA, 06paayA DPH BTOM BHCOKO-
moneryaapEui monmmep. Ha ocwope atoro monmammpna GHUIO COSNAHO CEE-
TEeTHYECKOE BOMOKHO, MOJYuRBIEe HaspaHHe mepnom [7] mam KampoE.

B 1006 r. Jéiixc [8] cenreswpoBas cocanieENA HOBOrG knacca — N-Eap-
OANTHOPHIM Q-AMMHOKHCIOT, M2 KNTOPHYX CTANO0 BOBMOMHEM D0AYYATH CHE.
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TETHYECKHEe NOJNNENTHAN ¢ OOJBINIM MOJeKyIApHEM BecoM. B Hacroalgee
BpeMs 3TH CHHTeTHYeCKHEe NOIHOeNnTHAb VCHIEHHO HCCIeNYIT XHMHKH H
SHONOTH, TAK KAK OTH BEmecTsa npejcrapnawT cobol mpocTelimme mogean Gen-
KOBHX MAKDPOMONEKYN, H HX M3VUIeHHe, HeCOMHEHHO, NDHBENET K oJHOMY I3
Hanfomee MpAMEX IyTeil cHaTeaa Mmomeneii Gemxka.

B 1935 r. Haposepe [9] cumresupoBal DOTHreKCAMETHIISHATIIIHHAMEN
OyTeM MOONRKOHAEHCANHN rekcaMeTIIeHIHAMHHA ¢ AHOAHOBOH KIcXoTOd.
M3 sroro moamammpa GeLIo DoTyueHo mepeoe cHETeTHYecKoe BomokmHo [10].

Ocofenno GypHOS pazsdTHE HCCAEMOBAHMII M0 CHHTeZY M [PHUMEHEHHND
NONHAMEI0OB HA9AJ0CH Mocae paborw Haposepca [9] mo cmETesy monuammpos
W3 PA3NATHEIX JHAMMHOB M JHKApOoHOBHX KHcaor. Haposepe moKazam, 49To
H3 CHHTESHDOBAHHLIX MM NOJIHAMIIOB NYTEM BHTAKEHE H3 PACIIABIEHHOL
CMOJE MOTYT OHITH MOTyIeEH ODpovnme podokaa. B 1938 r. B CIIA dupma
JwIos OpRCTYORI& K NPOM3BOACTBY CHHTETHYECKOTO BOMOKHA 1§ MOTHreK-
CAMETHICHATANHEAMALA, KOTOPOE NPHOOPeNo MOPOEVIO HIBECTHOCTH MOJ HAs-
nagHeM nafimon [10]. B sacrommee spemsa mainosn-66 saEmMaer eegymee
MECTO CPEIM BCeX CHETETHYECKAX BOJOKOH ® MacmTal DIPOWM3BONCTBA 3TOrO
BONOKHA HCYHCNAGTCH COTHAMH THICAY TOHH.

B raGn. 1 mpueegess naHdse o MacmTalix TPOH3BOJCTBA pAasiYHMIX
BHIOR CHATETHYECKOTO BOMOKHA [ KanuranucTnseckux crpadax [11].

Tadamoga 1

{lponspofCcTB0 PASIAMYMHBIN BRJOR CHHTCTUMCCLONO BOJOEHA B LANDTHIUCTHYECHUX
CTpaHax (B ThIC.#E )

Tog
Boaoskmo
- wss | oamss | 1ms | e
| | j
Hafoion-66 (moMErere s meTwae ma i aa ) v ™ 1 | 144
Capad (COMONEMEp BEHENXTOPEIE U BEEHTI- |
MEHXIOPHIE] « « o v 0 @ v e e a e e e e e ) i6 16 'hiﬁ
Opnod (DOTHAKPEAOHETPET) « « « « « + « o & 2] i2 15 : 21,6
Mafinea (cOMOIEMED BEEEIXACPHIA I ARPEIO- |
HUTPRIAA) . . . . . . . C e e e e e e e e s 2.2 ad 1,3 0 11,3
ARPHIAE (CONOTMMED ARPETOHETLHTA H WeTHET- i I
METAKPHIATA] . .« & & v v 2 W w . & C e e e 1.8 | 2,2 13,5 | 13,5
Haupos (uoanarencurepefranar) . . . . . . . 3,6 | 6.8 16 | 18
[loanTer (MOMESTANGH) . o o v o v v o v o . 9,5 10 11,3 11,3
BuunoR (comofiEMep BHEMIXNODHTA B BHHAL-
AUETATA) . . . . . . e e e e e e e e 1,2 0,9 22 2.2
Brern . . ‘i- 112,3 | 130,0 | 201,3 E 235.9

B xomne 1939 r.s lepManuy mpHCTYIIIN K UPOM3BOICTEY HEPLOHOROrO
sonokua [7]. Darem OpoH3BOACTEOD TOANAMHIHEY BONOKOH OI0 HAYATA B
OPYIHX JTpaHAX.

B tadn. 2 npuseness gasEne o Macmrabe NpON3BOOCTER HAHNOHA B He-
woTopmx crpatax [11].

1947 r. %aﬁep [12] onyfaurosan cBoll MCCTGMOBAHMA O TMOJIIYPETAHAX,
HOAYYACMEX TMPH B3ANMOJHRCTRINL THHIONNAHATOR ¢ THHKOIAMI. DT npo-
AVRTH noayyunan ocobesmo Goasmoe npuMeHeHHe IR NONYYeHNA MeHO-
MIACTOR, JMAKOB 0 JPYITX MaTePHATOE.

Eme B 1935 r. Haposepc p 0[HOM I3 CBOUX NATEHTOB OMHCAT HMOJYYeHHe
MONUAMILA M3 W-AMHHOYHAeKau0Roil wicnorsl [13]. Boocaegerenn Geur paa-
pafioTan NpHeMAEMHIT IIA NPOMEIIICHHOCTH cnOCOD MOMY9eHnA W-aMIUHOY H-
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Tadtneoma 2
[ponssonerss mOIMAMBINLIY BOJOEOH B PAasINUEEX eTpAHAX (B THS. )

[

log
Crpaaa N - —
1956 | 1956 | 1856 [ 1ose | 1o57 | guse
CIUA |msfmos) . . . . . ... .|83.5]%.1 !um 117,9]145,2 [ 132,5
Aaraua (Hafimon) cee o] B4 10,4 14,1] 16,0] 20,0) 21,6
KHemapa (maitmom) . . . . . . . .| 45| 4,5 6,5 9,0 — —
Auounns (Hafinos © aumnas) . . 1,9 4,5 84| 15,4 22,1 234
Hramua (gaitaon) . . A N | J.ail 4,8 7.2] 8,4 12,4
| |

ACKAHOBOI KNCMOTHEL M2 KacTopomoro macaa |14, 15]. Ha atoit ocHOBe BO
Dpamgun npemepro 1 1950 r. gupmoit Jla Coesere Oprannro 6ar0 opra-
HUZOBAHO NPOHSEOJCTRC NMOMHAMHIHOTO BOJOKEA, NOIVIMBIErD HAZBAHEE
puascasn [16].

B peayasrtate mecaegosammit Hecwessosa, Crpenmxeera, Dpeiigamsoil
n gpyrEx yuesnx [17] 6mn paspaforam mpocroii coocod mOTyYeHEA w-aMi-
HORHCTOT TMPH IOMOME PEAKONH TeIOMEDUIANNN HTHIEHA ¢ 4eTH PEXXI0pHC-
TEM yriaepomom. 9ty cnocobom B CCCP monyyamT w-aMHE0HAETOBYI KHC-
J0TY, OPH MOIHEOHZEHCANWR KOTOpOil ofpasyeres NONH-w-3HARTOAMMI, CIy-
HANME 0CHOBOI MOAHAMAIHOrO molokHa—amamtT [17].

B macrommee spems pasMax mccaefoBaHU{I B OGMACTH TOAHAMEIOE A0C-
THr OrpoMHEEX Macmrafos. B emnTeze m meclegonaHEE DOTRAMHIOR DPWHA-
MAaWT YYACTHE THCAYH XAMAROE I GU3NKOB, MBI0HEHHe OCHOBHMX pafor
KOTOPGIX 1T ABIAETCH COAE[HAHWeM NaHHOH MoHorpadmm.

HKJOACCHOHEAUNA MOTHAMBTOB

Weropus pompoca

llormaMuye —onE K3 KIACCOE BHCOKOMOTERYIAPHEX CORTHHGHNNE, W B0M-
poc 00 HX Knaccmd®EADUA CAEIYeT pPACCMATPHEATH, VYHTHEBAA BCK 0DIACTH
MOMHMEPOE.

Hraccmpurannei BHCOKOMONSKYIApPHEX COSINEEHWI 3IAEAMATACE MEO-
rIe y9eHEEe, ODO3TOMY [PEICTABIASTCA IElTecoolpasHHEM PACCMOTPETE OCHOR-
HEIE 3TANE HCTOPHYECKOrD DPAZBHTHA 3TOTD BOOPOCA.

Haposepe [18] pasgenmn see monmmeps: HA CAEIVIOMMe B4 Kidcea:

1) monumepw agAMTHBHOrO THOA, AIH A-DOJAMEPE; B 9TOT KIACe BXOQAT
BUCOROMIERYJIAPHLEE BEIOBCTEA, ¥ KOTOPHE COCTAB CTHYHTVDHON eIHERIH
TORIECTEEH COCTARY MCXOJHOrD MOHOMEDE (MOJWOJeqdmHEL, IOJKoRCHMETH-
JNeHEl, NMOJUCTHPONE, KaviyE Il T. I.):

Z) molIEMephl KOHJSHCANIIOHHOrD TAOA, WiaH C-DoJHMeph; B 3TOM KIACCE
COCTAR MCXOQEOrD MOHOMEDA H CTPYKTYPHOM SIHEHIE TOJINMEPA PAITHUHRL.
K rTakoMy THOY DONMHMEPOB OTHOCATCA CAMKERS 3HPE MHOMOATOMHLY COAP-
TOBE M MHOTOOCHOBHEX KMCI0T, §eHOI-albIerNTHES CMOTE, MOTEBUHO-ATBTe-
FUTHEIE CMOJRT T T. 10,

Humxe [19] nprnman sa ocHOBY cpoell RIaccHPHHANEH DOBEIEHHE CHHTE-
TIYECKUX CMOJI IPI HATPEBAHIHE BN Mog TeficTRHeM peareHToB. UH paamudTal
CIEIVIOMUE TPH TPYINE:

1) TepMOpeARTHEHEE CMOIE, HOTOpPLE NpH HAPPEEAHWH DOPEXONAT E He-
MIARKOE COCTOAHME;

2) TEPMOINACTHYREE CMOIE, KOTOPHE HE HIMEHSWTCA OpI HATPeBaHNH
II He TEPAKT CHOHX INTACTIIYECKHY CrOCTH;
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3) sTemeETOpEAKTHEEEIE CMOJL, KOTOPHE DEPEXOIAT B HEIJABROE COCTO-
AHAe NOJ NeHCTBHEM TAKEX BNEMEHTOB, KaK KHCIOPOT WAM cepa.

Mopram, Mercom m Xoassmec [20] genar sce coenNHEHEA Ha JBE TPy IOk:

1) KOHEZEHCALMOHHEE CMOIH, KOTOPHE TEeDIET, IPeRpamadch B HemIas-
EHEé B HEPACTBODPHME® NPOTYKTE;

2) HOAMMEPM3AMAOHHELIE CMOJE, OPEICTABIAKNIINE TPONYKTHE IIOIIMEpI-
BAMMA HEOpPeNeMbHHX coegRAenni, He¢ cmocolHRIE MEPEeXOmNTh B HEeldaBKOE
COCTOAHAE,

[Terpor, Pyroecemii n Jlocer [21] mexopAT Wa XHMWYeCKHX peakiii, npi-
MEHAEMHE [IIA MOTVIEHEA MCKYCCTBEHHEIX CMOJ, W JETAT CMONE HA CEMB
FPYUN B 3ABHCHMOCTH 0T OPHPOE HCXOAHEX MPOAVETOR M cnocofon mx mo-
Ty IeHA .

Pumep [22] gernT Bee CHHETETHUECKWE IMOJINMEDPH HA JBE TPVINL: 214-
CTOMEPR] H IACTOMEDE.

JIacTOMEDK pACHATAIOTCH HA

4) BTACTONPeHH (DOXHGYTAXHEH, HOIEHSONPER H T. I.);

G} anacToneEH (moTEE3O6YTHIEH):

B) BIACTOTHOMEPH (THOKONEH);

I) BIACTOMIACTHAKE (HOANAKPIIATH, MONMBNANIAMETAT H T. I.).

Il1acToMepE JeXATCA Ha

a) MCTHHHEBIE TEPMONTACTHRN (MEIIaR, DONHCTHDON, MEMIYIOMT I T. 1.);

) IIACTHEM, TeplewmNE NP HATpeBaEAH (HeHoxdopMansIerugHLe
CMOIL, TIRGTATE K T. I.).

Meitep [23] neamt Bce BHCOROMONEKYIAPHME COETHHEHAA HA CIEAVIOULIE
CEME TPYIO: '

1) meopraEAYecKHe BHCOROMOMUMEDEL (Cepa, celeH, IpadlT, aaMas, KpeM-
HEl, (op, KpeMHEeseM, CTERTO0, NOJHGOCHORNTPUAXIOPHT H T. IL.);

2) BHCOKOMOMNEKYIAPHKE yTIeB0ZODOAE (HOJRPMENTOBHE 3§iAPE, CONPTL,
KHCAOTH, TONHCTHEPON, KAYYyE, XJA0DOODEH H T. I.);

3) moammepume 3R PH, CYIEQHAN T T.1. (TOTRORCHMETENEHH, TOTHSTHICH-
ORCHN, TAR(GTANH, DONACYIBGEIL, NONHAMHIE, feroxfopmaTsIeragELe,
MOYEBHHOPODMANBIErANALE, ANLIETHIHEEE CMONH N T. IL);

4) HENNTP0A03A W €6 OPOAZRONHEE;

o) BemecTsa, PONCTEEHHE® MelliJioae (IATHNH, KAMENH i T. m.};

6) mEpaxzmam;

7) Genum.

Mraygunrep [24] pacnpegensan opramuueckue COEUHPHEA B 3aRICHMOCTH
OT MOMeKyIAPHOIC BECa M 9HCIA ATOMOR YTI€POIa B MOJTEKyde Ha Paj rpymm,
KOTODHE OPHEBENEHH B Tafm. 3.

£l

Tadamma 0
Baacendumammn oprawmvecknx coemmmennii no MTaymmarepy

Bemeorna Mou. sec ;égmm: & MOREKT

A. HE3sKOMONEEYAApEME OpraEEYecENe coeNNAE-
mRg, ENOGMHE ONEOpONEHE BemecTea . . . . o, . | 1,6-10— 5.109 1 — 5107

B. «Mmp ofolileEENY MONeKyIs, IOTAMEpHO- E1H
KOHCTETFOROHEO-TOMOTOTHYECKER BRMSCTRA
1. Hoayrommomaes . . . . . . . ... ... 1408 —4.404 A0 —1-407
2. DYRONMOEEEL . . . . . . . . . .. ., - 08— 408 | 108 — 107
3. BHroROMONeRyISpHME HeparTEODEMEE Be-
imecTea C e ekt h e e onwweom oo 10 — {07 1P — 1=
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Ipyony pacTBOPHMEX BHCOKOMONERVIAPHHX Bemecte Llraymmmarep mop-
pazienaN TAKA4e HA TPH TOATPYONOE: a) FOMeQUOIAPHEE, §) reTeponoaApEEe |
B) KOODPAHHANHOHHHE COETHINEHNHA.

Hpome artoro, 6mao npepiokeds eme Goabmos WHETO KiIacCHGRRAT,
OCHOBAMHEIX HA CAMHX pasHoOOpasHHX npH3snakax [25—32].

Tarum ofipasom, kpatkuil ofsop nokasumBaer, 970 OORIHE NpEITACAEMAEX
EdPHAHTOB, HECOMHEHHO, ABIAETCH BHpasRenueM Oonbmoll EeofSXoOEMOCTH
B OpPABHALHOH HKIACCHPHMEAINAT H BMECTE ¢ TEM CERHJASTEILRCTRVET O HETOCTa-
TOYHOH YOOBAGTBOPHTEARHOCTH NPENIATACMEX BADHAHTOE.

Boasmoe uncio HECHAEOBAHHE, NPOBOAAIMHICA B HACTOAMES BPEMA IO
NERCKAHIK HOBHEX BHCOROMOISKYIADHBIX BEMMECTH, 10 BHACHEAND HX CTDOE-
HOA W H3VUEHIK CBOHCTE, MOCTABIAET OTDOMEHN MATEDHAN, KOTOpHI eme He
CHCTEMATH3IPYETCA B ODpeNeledHoM miaHe. JIHTepaTypa 0 BHCOROMOIEKY-
JAPHHY COBTUHEHWAX RIACCHPEUEpYET oTH BEmECTBA MmO CHywaiupM, Gonb-
mell 9acThi NPONZBONEHEM NPHIHAKAM — N0 XX TDOHCXOMEIEENE), HEXONHEM
BemMAcTEAM, (HINTECHWM CBOMCTBAM H T. II.

OfumEo ofofmenEne TPOBONMAM N0 OTIEABHEM YIKEM DAIelaM, K&k,
HAUPHMED, BRHWILHEM COSIHHEHHAM, NENInJI0se, Hayuyky H 7. o, Taxmm
ndpasoM, OHM He BHOCHIH DOPANKA BO BCH OUPOMEYEH 00IACTE BEICOKOMONERY-
NAPHHEY CORIAHEHU, TPENCTARTANIIYE HATPOMORISHHE OTPOMHEOTO BROOEpH-
MEHTAIbLHOI0 MATEPHANa, o0BeIHHeAHOTO MUIDL CJAYYAlHEME CBA3AME.

CosepwieHE0 ACHO, 9TO [HOJE3Ha M NJA0J0TBOpHEA OyNeT TARKAA KIaccHH-
HANNS BEICOROMONEKYIADHEE COSQUHEHHN, B OCHOBY KOTODOH TOIOMHEH He-
WEMEeHHHE OpPH3HAK, KAKAM ABIAETCA, HATPHMED, CTPYKTYDA CaMoro BEGO-
KOMOJERYAAPHOr0 coeiuuenns, ToNBKO B 3TOM CIyUae MoeT OHTh CO3MAHA
CHCTEMA, KOTOPAR OPABMILHO OCBETHT BSAHMOOTHOINGHWA ViKE WNIBECTHHIX
BHICOKOMOIEEYITADHEY EEMEcTE, NACT BOSMOMHOCTL ONPENCHASATE HOBLE, Cme
HE MOTYIeHHELE COSIMHEHWA W, TakuM o0pasoM, CTAHET IYTERONHOI HHTHK
B HAYYREX Mccaegopanmax. Bee fgpyrme cmocofn o0BeIMHEHES BECOKOMO-
JAEKYJASPHMX BEMECTB, OCHOBAHHHE HA DACHONOHEHRH BEMECTE IO IPHpOLe
HCXONHLIX CORTHEHWH, Mo coocofaM IOAYYEHHEH 3THX OPONYKICE ®H T. I.,
MOTYT WMETE IRNEL BCHOMOTATETRHOS SHAUEHHE.

Opmmm A3 HAC, NCXON#E HE 3TOro, DMIA COeNAHA MONLITEA COCTABETE TAKYH
cHCTEMY EIACCHOHKANEN BHCOKOMOJEKYIAPHHX COSNHHEHWH, B OCHOBY KO-
TOpOi MOTEeEA CTPYRTY PA caMol Ieny, 970 B CIY 940 BEIC OKOMOIEMEPOE MOHET
fHTLH BHBRBAMCHTHO NPHHATHI 34 OCHORY CTPYHTYDH OCHOBHOIO IOBTODAND-
MerocA 3RERA, W3 KOTOPOTo COCTABIABTCA BCA IENs MakpoMoxeryis [33—39).

Xnvogeckasn kIaccnduEalna NoanaMiuios

3a oCHOBY KJIACCH(HKANEH BLHCOKOMOIGKYIADPHHX COSIAHEHHI ML IDH-
HHMaeM CTPYETYVPY OCHOBHOH IENN, 4 TAKM e KOJWYecTso, NPHPONY H pacmmaono-
menne zamecturenei. Torga sea ofIACTEH BHCOKOMOTERYIAPERE BROIECTE PA3-
fmpaeTcHd Ha caelymmme ABa GoIBMAX kaacca [34].

1. BemecTea, Denk KOTOPHX DOCTPOSHA M3 ONEHAKOBLRX ATOMOB,— T O M O-
DenmHEEe coejlNHeH H . Cpean EUX BaskHelmue — 3T0 Té COSJAHEHNH,
Oens KOTOPHEX COCTONT TOABKO H3 ¥IIeDOTHEX ATOMOB, — Ka p Gomen-
Hue coegunuen#sa [IpAMepoM XKapiomenEEX BHCOKOMONSKYIAPHHET
COBOMHeHANl MOryT OWTE TAKWE TPOAYETH NONAMEPHIAOFHE HEOPegelbHRT
GOEﬂHHEERf{, KAK RAYUIVE, DOAHBHERIXIODET, oDoONNaTHIEE ® T. II.

2. BemecTea, OEOL KOTOPHX, KPOME &TOMOB ¥II@POma, BEINTALT ATOME
KHCIOPOIA, AZ0TA, CEPH II JpYIrAEXx AIEMEHTOE. JToT KTACC ME HAALIBAEM T E_-
rTeponenmuMH coeguEennamu [pmepon cOSTHERHMN aTOH
TPYONH ARIAWTCA THOKON, Nelmonosa, Oerok, NWOIWAMHLE, moanadIpE
H T. II.
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Pazmaame Mesmmy STAME KIACCAME Peade Beero HPOABIAETCA B MY XHMH-
WerKAX CBOHCTBAX, I, HPEWIE BCErOo-—p CTOHKOCTH BEIMEcTB HEPBOTO KIA4Cca
K THAPOJHAY B CHoco0HEOCTH BeIN@cTs RTOPOro KIACCA PA3PYIMATHCA MO BINA-
HAEM THIPONESYVIOUHE areHToB.

Hamaeil M3 STHX 0CHOBHWX KI&CCOE DA3eNfAeTcH HA OTJeIbHHE IPYIOE B
3aBHCHMOCTH OT CTPOEHMS Tend, HAJAYAA B Hel QBOHHHX ceA3ei, & TAK#e
0T WONHYECTEE W NPEPOAN AMEOMEXCH IeTepOaTOMOE.

K nepdomy KIaccy OTHOCATCH:

1) rpyoma DoauMeTHISHA;
2) rpynoa HEHACHIIEHELIX [MENei;
3) rpynma nEEToNeNei.
Ho eropouy HIacey oTHOCHTCA:
1) rpvooe RACHOPOZCOMEpHEANNX Iemei,;
2) rpymoma aaoTCONEPHRANMX enei;
3d) rpynoa cepycofepiRAmNE Temei;
4) rpynoa mERIOCOASPAINTY KHCIOPONEEY Ijemeil;
J) IpyOna cHIOKCAHOEEIX IEMEIR.

Hagpaa M3 YKA3AHHEIX TPYIO, B CBOKW OYePeNL, JEIATCH HA MOATPYNNL
E ZABHCHMOCTH OT HAJAMTEA TeX HAM HHEX Q0KOBHX TPYOO I saMmMecTHTen]eil,
UX NPEPONE, KONHYECTRA, PACHONOMEHWA H T. O.; TAK, HANDPHMEp, NepBas
rpyona ®KIiaccd KapOonendslX cO8mMHeRHE OyIeT BRAKNYATL CHeIVHINHEe II0of-
TPy Ik

&) TaX0ORICONMEe[H:anmue COoeqAHeHIA;

0) TEIPOKCHICONEp:KAMHE CORNEHEHN;

B} coeOHHEENA ¢ JOKOBHMI IeOAMHE PA3IHIHOrO CTPOSHUA.

[Tpupegeanse OpUMEPST TOCTATOYHO OTYETAHBO MATHCTPMPYIOT OCHOBIIEE
alleMeHTs NpefiaraeMoil CHCTEMA! KIACCHPHEAIMN RECOKOMOIERYIADPHAX
coeMHEEERHA,

HeolxoguMeM 371€MEHTOM B BTOH CHCTEME QOMKHA OLlTh KOMHYECTBEHHAS
XaPAKTEPHCTHEA — CTEMEHL 3AMEMIeHHOCTH, VKASHBAKMIMAT KOTHTECTBO 3aMe-
crTUTesel B OeOW, OPEXOIAMARCA HA ODpPEIeNeEHOR YHCIO ATOMOB YILIEpOo-
na (maonpamep, ma 100), — ®moropyw M Gynesm ofiozEagaTts HEAERCOM C,.
JTOT MEIEKC MOMeT WIMEHATHCA B 09€Hb MHpOKHX mpegerax: or 0 — B
cnygae noawsraaena go 200 — s eaywae mommrerpadropeTmaena. Om Gyner
NoTeseH H DPAMEHHM TAKMHe H B CIVIAE COMONMMEDOR.

Lra rereponenBEHEX COSIWHEEWD HapAAy ¢ HTAM IelecoolpasHEo BEECTH
LOHATHE ¢FETEPOMEOHAS XADPAKTEDPHCTHKAR, ofozEaTaemoe mENeRcoM Iy 11 mo-
KA3sIBAKNIEE YHCJAO TETEPOATOMOR, IPAXONANMeecH HA Kasgse ocralbuuie 100
aTuMOB, BXONAMAY B nens. dror wugexe Gyger pasen 100 p caygae TROKONA B N0~
numepoe opmansnermga m 50— B cAYYAS MOAMMEpPA OKHCHM STHIEHA W T. I

Heyx- n TpexMepHEe CTPYKTYPH W DPASBETEINPHHLIE NENH TAKHEe, HECOM-
HEHHD, MOryT OHTE KraccHpUURApoOBAHEl B 9Toll cnereme. Heofxoymsmo Io-
OaBUTH, WTO, MOCKONBLEY OCHODHEE CBOHCTBA BRCOKUMOTEKYIAPHEIX COEIi-
HeHHID onpenenAnTed ¢TPOSHHeM OCHOBHON IeNH MAKPOMOAEKYJIH, TO H Bech
KOMONEK: XAMUYECHAX A QHAINYECKEX CBOHCTE, OPHCYMEY IAHHOMY COEIl-
HeHH, MOkeT OMTh BHpaken ®aw yEROUA cTpoenndA. [leficTsuTelbHo, Xiu-
MUTECHEE CBOICTHA 3ABHCAT OT UPHDONH I KOTATECTEA BaMecTHTemeil (xmop,
THAPOKCHI, ATKOKCHT, KAPOOKCHT, KapfaIwokCIl, aJKHX, AapHI u 7. 1) D
OT CTPOEHEA caMoll IMemd MAKPOMONeKyAsl (HATHYME B IIEOM ATOMOB KICIO-
pojla, CEepH, 230TA H APYIEX, 4 TAKMKe PAIMHYHEMX TPYNOHPOBOK, KpATHHEX
EBHEEI'.‘[, OMKIOE ® T. 1.). Beoe 9TH aToMH H rpynoMpoBEH — 3T0 Te
CHAOEIE MECTA MAKPOMONERYIH, HOTOPHS B OEDPEVI0 OTEDPENE CHIOHHR BETY-
MaTh B XAMATECKIe MDesPalleHds, o IMEEHD OHA 00YCIOBTIABAKIT T CBOMCTRA
REUECTBA, KOTOPEIR ABIAKTCA (yHKUHEd NPOMCXOTAIIAX  Opespamenui
(CTOHKOCTE K KHCTOTAM, MIET09AM, OKACTITENAM, Jef¢TREN HATPERAHTIA W T.10.).
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DTH #4i6 ATOMH H TFPYOOHPOBKH, HADPAZY ¢ 00med OAnEoel B cTpyETYVpOi
MAKPOMOTEKYIEL, ONPEIETHI0T I BECE TOT KOMIIEK: CBOHCTE, KOTOPHE HAZHBAKT
OOEMEHO '@EEHQMHE}IH [;pE-'ETEﬂPliHMTB‘ MOPOSOCTORKOCT, TEPMOCTORROCTS,
WIACTHYHOCTE, 3MACTHYHOCTL, TBEPIOCTE H T, IL).

[Mocme W3TOHEHEWA OCHOBHHX NPUALEIOE XUMHUSCKOH KIAccHHEATMH
BRICOKOMOMEREYIAPHEIX COSIHEHNIE OCTAHOBHMEA mogpofHEee Hi NpHMeHeHHH
€8 K MOJHAMHETAM.

MonmaMBEIaMB HAZHBAKTCA BHCOKOMOJBKYIADPHHE COEIHHEHHA, KOTOPHE
COHePRAT B COCTABE OCHOBHOTO aseHa aumugaym rpynoy—CONH,; nmom
— CONH—. Ilocaegmaa rpylmaEcIyiae DOMNMEDOE HME O-AMOHOKNCIOT Ha-
BHBABTCA TAKKE NENTATHOM.

B cooTBETCTBAM ¢ CHACTEMOM XUMHYECKOH KIACCHOHKANHHE BHCOKOMOMERY-
JAPHWE CORMHHEHHH, OCHOBHES NOJIOHEHHA KOTOPOoH OHIE HM3J0MEHH BEINE,
NMOTHAMAIE MOTYT IPHHANIEHKATE K 00eHM IpyIIaM, Ha KoTopue pasiEsanTesn
ECC BHCOKOMOTERVIADHEE COSIUHERHA, T. €. CASQYeT DAzTRYaTh Kapiomen-
HHE H TeTepolemHBe TOMHAMETL.

[{ xapGomenEBIM OTHOCATCA NONHAMHIE, ¥ HKOTOPHIX Nelh MaKpOMONE-
KYIH NOCTPOEHa M3 ATOMOB YIJEpOfd, a AMEJHEE IPYNOE HAXOMATCA B
H0KOBHX mengx. K adcay rapOomenHslx MOTHAMHTIOB OTHOCATCH, HaOpHMEp,

(— CH. — CH —), {—CHy—CH —),
NONAK PATAME] I , IONHBARNATETAMILL I
CONH, NHCOCH,

M Apyrue coeJHHEHHA TaKOT( He THOA.

i "umeay reTepomenHEX NMOJIMAMHIOR OTHOCATCA IOAHMEDEH, COfepRammpe
AMUIHEE TPYIOH B OCHOBHOI IMENd MAKPOMONGRYIH, HANPHMEP, HOJMHIER-
camermienaarmEamug | —(CH,)eNHCO(CH,) CONH—];, monm-e-rmanpoaMmy
[—(CH,);CONH—],, mommmoueBmHE, [OJIMYPETAHEH M MIPYTHE COGNHEEHNA
raKoro He THma.

H rerepouenHsM coeqUHEERAM OTHOCHTCA TAMEE CDOMATHEE 00 THCTY
TIpeacTABNTeNRH KIACC HPHPOIHEIX TONNAMEIOE, HABHBAEMELX DemKramu, Ho-
TOopLie HE DACCMATPHBAKTCA B JAHHON MOHOrpafME.

Jlanee rereponenEEE DOAHAMETE OYZYT TOAPasielaThed HA TPYIIE
§ MOArpyNNEl B 3aBHCEMOCTH OT CTPOEHEA OCHOBHOTO 3BEHA MAKPOMOIERYIE
CHeAVIOWMIM obpason.

1. Tereponenase MOTHAMUAK ¢ AlHpaTHTECKHM 3BEHOM:

a) ¢ MACHINEHHHM 3BEHOM;

) ¢ HACHIMEHHHM 3BEHOM, COJSPIHAIHEM IeTepOATOMEl, KiaK, HANPHMED,
KECHOPON, Cepy, 8307 H T. I.;

B) ¢ AEHACEINEHHEM 3REHOM.

2, Tereponenmse TOMMAMHEJL ¢ APOMATHHECKEM SBEHOM.

3. lereponenaLe MOTHAMIIH ¢ FeTépPONNKANYECKEM 3BEHOM, CONEpRATmEN
KHCIOpOX, A30T, Cepy o T. M.

Hamnas H3 3THX TPYNO B CBOK 0YepeIb HOAPA3NENAEICA B SABMCHMOCTH
OT WAINYHA saMecTHTeXell, IX DpHEPOJH H KOAHYECTBA Tak, KaR INpHHEATO
B OpPraHNYeCKOE XHMHAMN:

1) ankuasEse (ADHALHLE) [PYIOEL,

2) raloNIHEE ATOML;

) eMUPTOBEIE TPYMILL

) odHEpHEEE TPy,

| ANLMErHIHEEe TPV

) KApBOKCHIBHEE TPV
| AMAEHOTPYOOH;

| HWTpOTPYOHE H T. 1.

£ =1 & ol G
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[Mpumererne 370l KIACCHPHKANEE MOSBEONAET JerKo pazolpaTnea B Macce
COEMAHeHAH, OTHOCHMEX K NONHAMHIAM, H PACHOTOENTE HX B COOTBETCI-
BEAH O CTpOSHHEM,
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MNiasa Ir

INOJYYEHHE IMOJUHAMHIOB
IPH IIOMOINH PEARIIHHE IIOJIHKOHTEHCATIHI

Tetepomenssle ToNEAMEIE HOJVYAKTCA HECHOALKAME OYTAMH, OTAMTaH-
ﬁnngﬁm OpPHPONOH HCXONHEIX BemlecTs H cmoocofaMu NpPOBeNeHHMA peaKmum

[lepeuit nyTe, HAWGOMee AABHO MIBOCTHEN H MAPOKO IPHEMEHASMEL,—
3T0 NONAROHIEHCANHA. B 3ToM cIyiie HCOOABSVETCH BaaEMofelicTEHe ammu-
HOTPYOO co CEOGONEEMEA KapOOKCHIBEHMN IPYINAMHE AIH HY OPOHIBOIHHIMEA
TANA XJAOPAErEApHACE, a3fHpOR W T. m.

[onnkoaEmeHcATEA UMEeT HaNGoNLes 3HAYGHHE, TAK KAK ¢ 88 MOMONIGLID
MOryT GHTH TOXYIEHH BeCEMA PazHO0[pasHLe MOTHAMEIL. JTOT IYThH BeChMa
mogpofEO WoCISMOBAH HA TPHEMepEé HCO0NBIOBAEMA MHOTOYHCISHHHEX THAME-
HOB ¥ JuEaplOHOBEIX KEHCIOT M HX ppoEaBojHEX. He memee mogpofmo me-
CMNRNOBAHA TAKME PpEAKOEA DOIHKOHIPHCAIHE pABIHYHHI AMEHOKHACIOT,
NPABONAMAA K OOAYIeHNI0 MEOTOTHCASHHODD KIACCA MONHAMEOSB, O0OEYHO
HAZHBAeMBEX moaunentugaMu. Maygema Takdae KAEeTHHA W MeXaHN3M peak-
uEr noarkoEnedcanEn. OcofesEo mogpofHD HCOCAELOBAHA PEAKIMA MOYEBH-
HH ¢ $OpMATEIETHICM, OPHEOTAMAA K 00pajoBaEnio MoueBEECO-DOpMaIbLe-
TEIEEE CMOJ.

Bropoit ¢nocof moaydeHHs MOIHAMHNOB OCHOBAH HA PeARKIEH OOJTEMepH-
samnf; on Oyger pacemorper B ra. III. 3ror cmocol mMeeT GonEmoe Dpak-
THYeCKOE O HAYIHOS 3HAYEHAE H HONpo0HO HCCNENOBAH ¢ TOYKH 3PeHHE BIHA-
HiA CTPOHHA HCXOJRHX BemecTE HA pesyaerar peanmum. Ha coegmmenmil,
NONEMEPHAZANKSA KOTOPHX NPHBOAHT K 00PA30BAHMI UOTHAMETOB, HAUGOIB-
mee SHAYEHHES HMeKT OREIHYSCHES MAKTAMEL w-AMHHOKBCIOT.

Heeregopama KAHETHRA B MeXAHIAM DPEARIHE TOOAMeDHIATEN Das/JR9HBEX
IaKTAMO B

HMogpoGao HayseEa Tamme JeKaploKCHMANHOEHAR — MOJAMEePHIANUA
N-kapGaHTHIPALOB -aMAHOKHCTIOT, NPHBOTAMAA K 00pasopaEm moIHTenTI-
mop (em. ra IV).

M3 peawmuii moTmMepmaanue (OIeMIos 3HATEHHe HMeeT cmocoD, OCHORAH-
HH Ha COBMECTHOR MoJAMEPHIALAH TIHEOISH MIE TEAMBEEOB ¢ COeTHHeHHA-
MH, CHOCOSHHME ¥ saamuomeiicTemmo ¢ mume (e, ra. IV)., Hambomxsmee
SHAYEHHEE B STOM CAVIAE HME8T PeAKOHA THAIONAAHATOE ¢ PAXKOIAME, OpR-
BOOAMAA K o0pasoBaEHid MOJXHYPETAHOB, KOTOPAA I[MIADOED HoCAeToOBRAHE I
HCIOAB3YETCA AAA MONYIeHHA MHOIHX HOJHMEDOR.

IMoaygawmmueca B 3TOM cay9ae MOIAMEDE COOQEPIKAT, HAPALY C AMHIEEMI,
Tarwe ¥ 3QEDHNE IPYOOR.

Hemonpaopasnio peaKOEd DOTHKORJEHCANHE H UOMHMepA3aluid JIA m0-
JAY9eENA CMEMAHAHYX HOTHAMHJOE NoCBANeHa II. V.



14 Fazea I1. Moayuerue nodudnudss peanyueil nosurondedealji

PASHOBHEIHOCTH PEARINHE ODOJAAMAJHPOBAHHA

ITonuaMATApoBaEWe TpefcTaBRIgeT co0oil BUJ| peakmuH MOJHKOHIEHCAIHH.
dToT mpolecc ModEeT OHTH OCYINECcTEIeH B HeCKOABKAX BAPHAHTAX, HOTOpHE
OTAMYAKTCA UPHPoA0HE GyHEKIHONANEHEX I'PYON ACXOQAHX BemecTB. a4 TAKHE
HX pachpefeleHHeM.

Wexonasie pemecTBa OAA OOTYVIEHMA DOTHAMATOE T0EHE AMETE B CBOEM
cocTaBe TPYNNE, ofpasyoliue aMujusle CBA3N B Mojexyae mommamuga. Ta-
KEMH TPyONaME ABIAKOTCA AMEEOIDYINA M KapOOKCHIBHAS IPYONa HIH ee
OpOHSBOIHEE: AHTHEIPHA, XJAOPAHTCHIPHI, CA0KEHN 3dEp, aMmmy, BETPHI,
rEgpazmmg W T. m. B sasmcEMocTH 0T ¢TpOeHHSA MCXOJHHIX BemlecTB MPOTece
MOIHAMBIAPORAHNA MO;EeT OHTH OCYIECTBIEH NPH TMOMOME HOMHKOHOEH-
CATME B PASONIHEIX BAPHAHTAX:

1) npAMoe aMEIHpOBaHHWE,

2) mepeaMmAOMpOBAHNEe (AMHHOIMI, ANHJONHE, AMIJ0IH3);

3) obMeHHOe paslo/ieNEe H IPYTHe peaKIHH.

PaccmoTpEM pasnTAYHEE BADHAHTH PEAKIAI, UPIMERAEMBX IIA TOAY9E—
HEA TOMHAMHEIOE.

Pearmpna opaMoro aMugHpoBARNHA OpefcTaBIfer coboll meamMopeiicTie
AMUHOPPYIL ¢ KapOOoKCHIBHEIMA TPYOIAME, CONPOBOMIAIIMIEecH BEIeIeHneM
ponsl. JlpaMepaMi 3Toil pRAKIEE MOTYT CAVANTE TPHBEJeHERE HEMEEe CAYIaN
0DpAIOBAENA MOAHAMHIOE.

Hanfionee mmpoko HeCTeNOBAHA PEAKIHA AMHHOTPYNO ¢ KaploKCHIb-
HEIMM TPYIINAME, KOTOPHE MOTYT BXOZATH B COCTAR OJHON MONEKYIH. Kak B
cyYae aMERORHCTOT [4]:

H,NRCOOH <<[ — NHRCO — |, - zH,0,
ITH B COCTAR PAITHYHEIX MOZEKYT (peakmus IHaMHHOB ¢ JHKaPOOHOBEIME Kilc-
noramu [3]):
xH.NRNH, + zHOOCR'COOH = [ — NHRNHCOR'CO — |; + 2zH,0.

[pu sarpepamsn aukrapOOHOBRIX KHCIOT HAX HX 5fHpOB ¢ EIPA3HHOM,
4 TAKme UM Peaknmd IErHApasHfior ARKapOOHOBHX KHCIOT ofpasynorca
LOTHAMAHOTDHAZOME, ABTARMASCH cBEo200Da3HEMA MreHETHILCKAMA PO 23BN T-
HEMH normamumoe [6—8]:

“odf 2

{EH g:l‘; —_ } + &x Hg{}

N

I
NHg

N_
22 HyN — NH; + 2 HOOC (CHy)q COOH — | — é’é
N7
HDJ]I{EMHJ].I:I C OTHEETOINHNNEDASHHOERIMHE OHRJIHAYECHHME I‘p}"]IHEIJDBEﬂMI'I:

B Oenn NOAYYAT NpPH  DOJHKOHEIEHCALHA o, o -THAMHHOIEKADOOHOREIX
gucaor [8]:

HOOC, NH, NH —CO
" CH (CHa)s CH | —(CHy— CH CH—| -+ 2z Hq0.
H.N NPOOH “~co —NHS x

Pearuua uepeaMUJNpOBAEIA OPOMCXOANT HPH B3aAMOJedcTBHH Pasamt-
HulX TNPOH3BOTHEY HUKAPOOHOBEIX KHCEOT ¢ [POUEBOJHEIMHE OHAMEHOE.
B arom cayuae Bmjcagercd CUHPT, WACIOTA HIH avuj MOHORapGoHOBOE
rucaors. Taw, monmamunaw jerxo ofipaayviorca npn BaauMomeiicTBEM admpor
AUKAPOOHOBEIY KHCIOT ¢ JHaMuHami [9):

H,NRNH: + z R O0OCR"COOR’ — | — NHRENHCOR"CO — ], + 2z R'0OH



Paognosudnocru peakyun noiudnuduposanus 15

A ke us adupos ammEoKmEeacT [10]:
z H,NRCOOR' — [ — NHRCO — |, - z R"OH.

Taxoro THDA peaknW® MOMKHO OCYMECTBATE, MCXONA [a/Ke H3 NOJIH-
3HPOE, TAK RK4K OHH JerKo OfpasyiT NONHAMHIE IPH HATPeRAEHI © IN-
ammaxaMm [11];

s H,NRNH,+ [— OR'OCOR"CO—=], = [--NHRNHCOR"CO— .+ HOR'OH.
ANRIBELEE IPOH3BOIHEE THAMEHOE MOTYT pearupoBatk ¢ AmKapOono-

BEMA EKHCAOTAMA ¢ OTHENnAcHAReM JIeTyuell MOHOKAPOOHOBOE KACIOTH It
ofipazopanmen nonmammaos [12]:

z ROONHR'NHCOR -+~ 2 HOOCR"COOH — 2z RCOOH -
e [ = NHR'WHCOR"CO — ...
Haromen, BaamMomeficTBHe aMHENa OHAMEHA M MOHOEKApGOHOBOH ENCAOTH

¢ aMHIOM IHKApOOHOBON KHCIOTH W MOHOAMHNFA, OYeBHIHO, TAKMKE MOMET
npueecTH K 06paz0BAEAI0 NONHAMHIA B peaynkTaTe PeaknEN aMHIONH3A:

r RCONHRE'NHCOR + z R"NHCORCONHR" — 2 RCONHR" +
+ [— NHE'NHCOR"'CO — ],.

Hp:{ pearmHM  CHAOMHRX 34:I:Hpms nnﬂapﬁununmx SHACHOT ¢ BITHAJIGH[LH-
aMAfAME obpasyoTed molmamuae [12]:

% CoH,00C (CH,), COOC,H, + z CH,CONH (CH,), NHCOCH, —»
-—3-2.3 CHaCDDCEIls + [ — NII {CH‘E}B NHCD {CH#)* CG _— ]1.

IMoawamuae ofpaayoTed Takme DPH HATPEBaHAN aMEAOE AEKapGoHOBELX
KECIOT ¢ alKHIecHEImaMuamm [13]:

z CH,;UCONH (CH,), NHCOCH,+ x HNCO (CH.), CONH,; = 22 CH,CONH. +
—[— I - NH [G_Hg:'l; N HCG {CHS}ECID - ]:E!
U HE AMALOE AMIHOKHCIOT ¢ BRjeleEmeM awmumana [14]:

2 HyNRCONH, — [ — NHRCO — ] + 2 NH,.

[Tpu B3aEMONeHCTBHM XJOPAHrHIPHAOE AxEapHOHOBEX HACHOT ¢ XHAMH-
HamMu npomcxomnT ofMerHoe pasmoskende ¢ o0pasopaEEeM ITOTHAMMIOE

15, 16]:
| T HQ]NHI‘-' Hs + zCICOR'COCl — 22 HCl 4- [ — NHENHCOR'CO — J..
Peakuma ANTamoRAonpOR3BOAHEX ¢ AHAMHOAME JHEapBOHOBHX KECIOT,
Be POATHO, TAKME MOMET NPHBecTH K 06pasoBammi NOJHAMHTOB:
#CIRCI + zH,NCOR'CONH, — 2z HCI 4 [ — RNHCOR"CONH — J..
Tloamammae ofpasyioTcA B peayabraTe Peawmuu XJIOPrEIPATOB XaopaH-

FHIPUAOS SMEHOKHCIOT NP DPOCTOM HaTrpeBandm mian (eme aydme) B npu-
CYTCTBHH TpeTHYHHX aMmuHos [17]:

7 HCI- H,NRCOC] ——— 22 HCl 4+ [— NHRCO — ..
ITpir B3auMOgeiicTBMA MOUEBHEH ¢ (OpMaibIerENoM 006pasylTcd Moue-
BuHo-hOPMATLIETHHEE MONAMEPH 10 CHSIYIOMeR cXeme [2]:

£ NH,CONH, -+ 2 CH,0 — [ — CHy — NH — CO — NH — ...
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MMoaEmeTHNeEaMAIsl NOAYYEKTIA OPH BIAEMOJECTEAN JRHIT[IRIOE ILTH
ANaMENOE IHKapOOHOBEY KHcIoT ¢ Gopmansgermmom [18, 19]:

#CH O +2N=CRC=N 4 2 H,0 — [ — CH;NHCORCONH — ..

JueETpHiH OEKAPGOHOBHIX KHCAOT JErKO BCTYIAKT B PEAKUND ¢ Al
BTOPHYHHIME HIE JHTPETHEYHHIMA TIEKOIAME HIR nx sfupawmm, ofpasys
nogmaMuasl [20]:

x HOC (CHj). (CH.),C (CH,),0H 4 2 N =CC,HC =N —
— | — COCgH,CONHC (CHj),y (CHy)s C(CHg)e NH — 1.
Bueero raumomeil MoMHO NPAMEHATE COOTBETCTEYIIMEE Anodedimmsr [21]:
1 NCCgH,CN + CH, = C (CH,) (CH4)C (CHs) = CH; + 2 H.0 —
— [ — NHCOC,H,CONHC (CH;)s (CH.)4C (CHy)a — .

Meorga Mommo moayduTh UOANAMUI, NPHAMEHAA MOHOMEPH, Viie UMEO-
mHe B CBOEM cOCTaBe aMuiuke rpynnel. [Ipmvep rawoil pearmmn — ofipazo-
BapgHe ]]DJIEB.HH,IIDB@H]JDB B Pe3VIBTATe pPeaRIIN TARKOIell €0 CIO0MHEIMI
Guc-afupamn mo cxeme [22]:

2 ROOCC;H;NHCO (CH,),CONHCH,COOR - 2 HO (CHy)wOH —
— 2z ROH + [ — COCgH,NHCO (CH,),CONHCH,CO — O (CH)wO — 1.

CTPOEHHE MOHOMEPOB 1 HX CIMOCOBHOCTE
K OBPA3OBAHILIO IIOJHAMIIOR

Crpoende MCXONHHX MOHOMEDPOB ONpeNelAeT emocofHOCTE UX K NOJNUKON-
feHcaluu ¢ ofpasomammeM NONHAMH[OB, a TaKde OGOJBNIYI IWTII MeHBIIVIO
CRIOHHOCTE K DPASMIMERM NOOOYHHIM DeaKINAM, He NPHBOIANINM K DOJY9e-
HHW momEMepos [23].

Bampellmamy  oco0eHHOCTAME HCXONHHX MOHOMEPOB, CYIIGCTEEHHBIMHE U
OTHOIIEHHH HX CHocobHocTH 00pasoBHIBATE LOJANMEDH, ABIANTCA AX QYHE-
UHOHAILHOCTh M CHIOHHOCTE K 00pasoBAHIK IMKIOB I XIMITUCCHOMY 103-
MeHEHNI QYHKIHORAJBHEX TPYII B IPONECcce Peakuun. B HEKOTOPMX c¢ay-
A AKX PeakINK TOIAKOHIHCATIHE He BOAMOMUHO TOReCTH 10 ROHLUA 13-24 BRICo KO
TeMOEPATYPH MIaBIeHAA 00pasVHIEXcA nolmamngos [23—25]. Dtu ocabe-
nOCTH cTpoenuA GyayT moppodmee pacCMOTpenl HIGKE.

Caefyer oTMeTHTh, 9T0 B HACTOANIGe BPEMA HAKONMIICA OOMIBHEIT BECHC-
PUMEHTAIBHEIR MATepuaX, o Toil MIN MmOl Mepe XapaxkTeDHIVIOMNII cnocoi-
HOCTL THAMUHOB M THRApOOEOBWMY KHCIOT, a TAKKG aMOHOKAPOOHOBHX Kitr-
J0T U NPYTHE MOHOMEDOBR K NOJAHKOHISHCAINWH o oOpasoBaRIeM [OJIAMILIGH
[1—3]. Ogmaxo mMelomiteca B InTepaType JAaHHLE 0 CHOCORHOCTIE MOTIOME P
K NOTHKOANeHCANEN ¢ 00paloBaHHeM DOJMAMHIOB IIMEHT TOT HeZ0CTATOl.
HT0 BGE OHH HONYH9eHH B PASAUYHEX YCIOBMAX, Goabmell wacTiio Oes yueTi
BANAHHA YCIOBHH peaRmum, 9HCTOTH HCXOMHHY pPeareHETOR H ApYrax di-
SUMECKHX I XHMH9eCKHX (aKTopon, PoMk KOTOPWX B Tpollecce NOINKOM-
ACHCALMI BEchMa BelHEd. B peaymsrate amTepatypuile JaHHEE HEpPellko
IPOTHEOPEYHBE, MO3TOMY K HUM CIefyeT oOTHOCHTBCA KpHTUdecku. C yyeTow
JTOCO 3AMEUAHNA HY:HHO HCIONLIOBATH CODpaHmble HAME INTePATYPHEE Jasi-
nule. B conpapogroil Tadn. | npusegeny amTepaTypune mammEue o OOTHEROHYEN -
Caluu IMAMHHOR M THKAPGOHOBEX KHMCIOT M HX HPOUIBOIHEX (M. cTp. 24).

B ratx. II ppapegenw jangue o NOMHKOHTEHCATNH AMIHOKHCIOT X
MponaBoaHMx (cM. crp. 62,
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3nauenne PYHEUNOHAILHOCTH HeXOMHBLX BEIIECTER

DyHEKINOEATBEOCTE MCXONHHIX BEIIgCTR urpaer GoIBIIVI podb B peak
OHH NOTHEOHOSHCANMHH: 0T HMeé 3aBHCHT BOAMOEHOCTE oﬁpaaoﬂauﬂn moaH:
ampga H ero crpoene. (PYHKUMOHATBHOCTEIO HASHBAETSH YHCTO AHTHEHBIX
rPyNI, CHOCODHHX Y4ACTEOBATE B PEAKIHE NONHKOHISHCAIHEM.

Cregyer pasmnuars GYERIMOHAIBHOCTE MOTEENMAILHYID, WK CTPYRTY -
HY®W, I QyHROHOHAJBHOCTE NMPaKTHIECKYVID, HIH peakn@oruyo [26,27). Ilep-
Baf NPeACTABRIAeT TY (yHKOIHOHANBHOCTE, ROTOPYIO TAEHOE COSINHEEHE MOTIO
0l HMETH B COOTBETCTBME CO CBOH CIpyKTypEHOH dopMmymoii; eropas — Ty,
RAKYH JaHHOE COEJIHEHAe NPOABIART B YCIOBHAX IIPOBONMMON DPRAKIMH,
Jra YEKOWOHANBHOCTE MOMET MEHATHCA ¢ MIMeHeHHOM TEMIOEPaTYDE H Ipy-
I'MX YCNOBHME pPeaRDEH.

MorodysrnnoHa bEbe coeguHerna ofpasyOT IHIL HHIKOMOIRKYIAD-
HBIE AMHAIE U He CIHOocO0HM ODDABOBHIBATE ModHaMugH. [IpH peakmgua momm-
ROHOEHCAIHH To0aBKH MOHO(VHKNHOEAILEHX cOeIAHCHWH BHIHEBANT TAMND
OCTAHOBKY pocTa Hend moammepa. (HA CHEMANT MONeRyIADHHN Bec ofpa-
SYWINErocs OOAHMEPA B CTENeHH, DPAMO TPONOPOHEOEANLHON KOTHICTBY
goGaenengoro MOHODYEKOHOHATEHOrO COGNMHEHAA, 9T0 HCOOJL3VIOT A
PETYIHPOBAHKA MOJEKYNAPHOTO Becd MONVIAEMOT0 TOMMAMUIA:

raqa—Ad—a fmb—Bﬂb{-y{f—ﬂ—»y[a{—ABuj_ D]+

£
+ 2(zx—y)ab 4y bd,
e a—A—a, b— B — b — OudyeKunosansEe MOHOMepH, d — [ — MoHo-
D YHRUNOHAIBHOE BEIECTEO.

Budyarnuonaneasie mMonoMeps 00pasyvioT ITHHelHLE NOAMAMAIE:

za—A—a+zrb—B—b—os(—AB—).+ 2xab.

Tpupyurunonanbuse u moaudyHKINOHANLHEE MOHOMepH 00pasyior pas
NEeTBAEHHEIE U TPEXMEPHEE NOJHAMIIE:

[Tpudasnerne TpudyHKIHOHATBHOTO MOHOMEPA K cMecH XBYX OudyHEIHO-
HAJIBHRX }'II.’IHIIME‘PU- B MHO3ROJIHAST Hﬂ'.‘I}f YATH paﬂ BETRIEHHBE DOJINAMMBIBLL

to—Ad—atab—B—-l+c—C—c—=[(—AB—) 1,C.
I E

[

2 Zagas M 2585
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OdpazoBanne MUKIOR

Basmoli XapakTepHCTEKON HeXOJHEIX BeecTs, KOTOPAA OKAZLIBAET CY-
MEeCTBeHEOS BINAHEAE HA PESVALTAT PEAKIHE PABHOBECHON MOMIKOHIeHCAIMI,
ABIAETCA CHIOHHOCTE K 00pasoBaEWi THEIOR.

HKak mokazar Hapozepe [28], ofpazopanme NUKIOB 3ATPYHAET ILTN Janie
JeraeT HeBOZMOHEEM O0paz0BaHHE NOIMMEpA B PABHOBECHON NOJINKOHJESH-
CALHE,

CEIOHHOCTE ¥ NUKIMBALHRHN 3ABHCHT B OCHOBHOM OT 9HCIA ATOMOE yIIe-
pOIa, A30TA H APYrEX HIeMeHTOB, HAXONAMHXCH MesIy GyHEINOHATBHEIMIT
TPYOOAMH MOHOMEDA (B COy9ae AMHHOKHCIOT) HIH KHCAOTD AMITOAMIIHA —
NPOAYKETA NePBOil CTAJMH peaKIuH MOANKOEJeHCANHNH ANKAPGOHOBOH KIICIOTEH:
¢ omaMmEEOM. Ecn® Mempy GyEKIMOEAILHEIMA TDYONAMA MMEeTCA OATE 4T0-
MOB, TO IJABHHM DPOIVETOM pPEAKONE ABIAeToA UnkImgeckni amig. [pu
HATHYHW TeCTH WAN CEMH ATOMOB E 3HAWHTENBHOM KOJNYECTEE MOMYIaeTCA
Tak:Ee M moauMep. Ecam momeT ofpazoBaThea MATHYNEEHOE KoABID, TO MOJN-
Mepa He NoJdy9aeTcd. TaK, y-aMHHOMACJAAHAA RKIOCT0TA o0pasyeT TOABKD
OHPPOANAOH:

CH, — CH,

HEN{CHE}SCDUHqé | amo.
H, CO
“NH”

'D,II,HRHD CaedyeT OTMeTHTE, 4YTO B DOCHeTHee BREeMs naﬁ;ﬂenu CIIOCODLT
OOJTHMEPHIANME NHPPONHLOEA 0 AHAJOIMIHHX eMy coefuneruil (em. crp. 180).

Xopouwan
= I
% K
E-0l Huanas 7
% 2
-]
= L 1

20 40 §7 87 10 et =80 1z 14 16 18
Temnepamypa, °C Yucno amomol 8 yuwxne

Poe, 1. 3aemeumocts cogepmanna  Pue, 2, Hasmemenne cepoificts (B yonoBEmRX emm-
ﬂ!‘[ﬂeTDlIHnepa:!an i ﬂpu,u:.'mnx o= HBIIEH'.} B BABACAMOCTH OT pﬂSMBPGE ORI .
JAHEOHISHCAIHE STHIOBOTO :zu:Inapa

I — nerxocts  OOpPAZOBAENA  OUEINTECHTE shopos
TIHENEHA OT TEMOEPATY PR OPOBCEEHIA Bup

|
PeaKIEH. DICHQO—CG{CHJH_B—éD: 2— cTaliimEHOCTS
LUIETIHECKDE &Hm."m'ﬂ?_ﬂ DHEAPIOHORLIY KICI0T
CO{CHiy_3C0—0.

Ilpu BosmoseEOCTH O0pAROBAHMA MecTHINEHHRX KOJLI HONYIAeTCA CMech
IHHEHHOTC DOMEMEpPA H OHKIATECKOr0 JAKTAMA, KOTOPHE MOTYT OPeBpallaTh-
CH Opy¥TC B IpVTA.

Ecnu MeXofimeM BemeCTEOM ABIAETCA O-aMHHOKMCIOTA, TO oGpasyercs
cMech NMHEIHYECKOT0 IHEeTONANEpAZNHA ¥ JIAHEHHOr0 WONUIeNnTHAa:

CHR —NH — CO
H,NCHRCOOH - | | -+ (—NHCHRCO—)..
CO— NH— CHR
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Ha pme. 1 noxasamo, KAK HaMEHAKTCA B 38BMCAMOCTH OT TEMIEDaTyphl
OTHOCHTENBEHEIE KOJHUYECTEA HTHX TpPoAyRToB [260)].

[Tpw =mene aTomor Memay dyHENHOHATLHEIME TDYOIAMY, DABHOM Cemu,
ofpasyerca raaBEeM opasoM JHHeHHHN UONHAMUI W OJEOBDEMEHHO -—
HeKOTOPOe KONHYeCTRO ILMKINYecKOTO mpomnykTta [4]:

7 [—NH(CH,);,CO—Jx+2H,0

HN(CH),COOH <  CHa—CH,—NH,_

. CO+H.O
N CH,—CH,—CH,” ’

YCTEE&BJIHE&IODIEEEE npi aTos FaHIiDBGGHE HB}H]IF JMHe AR HOJIHHEPOM
11 IHEINY2CKHM JAKTAMOM XO0pOmg TEYI9eHO). Hsueneuna TeMOepaTypPel,
HIJH!I,EIITPBIJ,H]I.’ H IPVriax }'-GJICIBEﬁ npomecca mOo2BOOAET COBNTATE €I'0 B Ty
UWI ApYIyw ¢TOPOHY.

IIpr BanEYME BOCEMH M OOJBIIET0 YHCAA ATOMOB MEAKIY (YHKIHOHAIL-
HEIMM IpYIOaMH MOoHOMepa o0pasyeTcd HCHIKYHTENEHO JTUHSHHEEE DOTEMEp.
Huramgecrne TPpogyKTH B 8TOM CIyYae MOryT OHTE OOJIY9eHH JAHMb B
pesyiILTaTe TEPMH"!BCHDT‘D pacua,:[a JIHHeHEEX MOJIHMEDOE TDH OpOBReIeHHH
peakmuy NONHKOE[ASHCALNN RINM B pasfaBleHHOM DACTRODE HIN B BAKyyMe.

B OOCAeIHEHE CIVYHaAX 9HCI0 ATOMOE B 3BeHe, KK DOKA3AIH EH&H&I‘G-‘IB "
Hapoaepe [29], me mumeer cToas Goxbmoro 2Ha<9eHmd, TaK KAk © mO9TH afj#-
HAKOBOH JerKOCTEN 00pasyvITed LUKINYecKHe UPOAYVKTH, HMEHIEe 1o
20 aTomMoe B OEKIE.

Ha PHC. 2 OOKAZAHO, KHAK HIMeHASTCA OTHOCHTeIRHAHA JerRKOCTh Dﬁ'pB.B-D-'
BAHHNA INHRIOB M HX ETE.'ﬁI!.‘IBHDETB B 3ABHCHMOCTH OT 9HCOa aTOMOB B IHEKIS.

Ofpazopasie NURINIECKHX CcOSIMHEHNl pASIEYHON BeJHUYRHE BAO0I0-
naeTcA Oade B 0OWYHHY VCIOBHAX OpONecca TOMHEOHIEHCANEH. |ak, IpH
OOJHMKOHISHCATHH E-aMHEﬂRaHPﬂHDEUﬁ EUCIOTHE  ORIIM BHIEI&HERL nyTeM
AKCTPAKINA IHKANIecKHe DpoayKTe ¢ 7, 14, 21 u fonee aromamu s marae [30]:

CH,—CH, (CHa)s (CHa)s
| | SN ~,
CH, CH, NH CO NH Co
I | | | | '
CH, NH CO NH co NH
A ~ | I
CO (CH.)s (CHy)s NHCO(CH,)s

Tougo Tak ke NpH NOTHKOHIEHCANNH IeKCAMETHIEHIMAMNEHA ¢ AfNINHOBOM
EHCI0TOH GHAN BHIeJeHHM DPOAYKTIH, comepmamme B umkiae 14, 28 = Gonec
atomoe [311:

(CHy), (CHy)g
N/ ™ VAN
H NH NH NH

| I .
CO CO CO Cco

. e | |
(CHa), {l':th [?th
CO co
| .
NH(CH,),NH

2!'



20 Taasa I, Hosyuenue noauomudos pearyued nosurondereaiios

OfpasoBaEme NUKINYECKMX COENHEEHN OpH TepMEYeCKOH NecTPYKIHH
DOTHAMHEZOB MOAET NPOMCXONETE B Pe3yieTaTe BEYTPHMONeRYIApHOH peak-
OEHE, OpoTeKAWNedl KAK 38 CYeT KOHLEREX TPYON 00 MEeXAHNIMY alHI0IH3a
HIH aMAHOJIHIA:

==

m—————

"-HH{C‘H;"J:.CD ’\]H[CH;"SCU OH —= «-—NH(CH,).COOH + NH(CH,),CO

[ T ————

— sy = NH(CH)s CONH{CHy)s CO—-+ + NHI!,'I:H-;}S(;G

Tepsas w3 sTHX cxeM, no-BHIuUMOoMY, Oollee BepOATHA, XOTA He HCOKJI09e-
Hia BOBMOEHOCTE TIPEBPANEHHA IO 00eHM CXeMaM.

Bropaa peaxnusa (aMmgorms) ocofemmo HETepecHA TeM, 9T0 UM OpPOTeHa-
HIH €€ MeIy aMHETHHME TPYONaM#, BeckMa VIAJeHHHMH APYr OT Opyra,
MO3KET DPOHCXOOATEH 00pasoBaHHe NEKJANYECKHX MaKPOMOJEKYID, HE HMelo-
IMEX KOHOeRWX TIpynm:

+—NH(CH)sCO -[NH(CH2)sCOJn"—NH(CHg)sCO— -
! i

[

+++=CO(CHy)sNH-[CO(CHy)sNH] s~ CO(CHp) NH— "

i

-+ =—=NH(CHa)sCO [ [NH(CH;)5sCO7x WH{CHy)sCO—===
+ ] +

e o—CO(CHa) s NH fC'D {CHy)sN Hlnt lD {CHy)sWH—==+

Takme MaRpOMONeRYJIE ¢ n --m >9 eme He OHIM BEUIGNEHH, OJHAKO HX CY-
MEecTEOBAKEE He BHIEEBAET COMHEHHI, a BOmpoc 00 WX BESJeHAN CBA3AH
NHME ¢ paspaloTHo#l COOTBETCTBYHINEH JKCHEPHMEHTANBHOH MeTONHMEM (CM.
crp. 173).

XapakTep MCXONHOrO COBTMHEHMA MOMKeT BAMATH HA PeayibTaT PeaRIHH,
BEIJEIBAA Te WIH HEHE oTKIoHeHA. B taln. 4 mokasamo, Kak HaMmeHAETCA
coocofHOCTE pasaMYHME coefHHeHHit ofpa30BMBATE NHKIL H JHHeHLEe Ienu
B 3aBHCEMOCTH OT CTPOGHNA CTPYKTYpHON emumHns. B atoil raGimue me gamm
PESYALTATH PEAKOHE NOPE NATHEIEHHOM BBEHE, TAK HKAK TOrga BO BCEX
caygaAx ofpasywTed HCKIKYWTETLHO URRARTeckHe nponyxtel. Ilo mMepe
VEeIHUEHAA 9THCAA ATOMOB B 3BeHEe NOJokenHe HaMeHseTcAa sce Oonbpme B
NOAB3Y NHASHHRX [OTHMEDOE.

Venopua OpoBeIeHEA PeAKIHH IOIHKOHIEHCAIIMN TAK:HE OKA3HBAIOT
BINAHRE HA BEIXOJ HUKIHIECKOTO I MOJHMepPHOTO mpoxykra. Tax, mpu mpo-
BeIEHNH DeaKOHH B paafamieHHoM pacTROpe ofderdaeTes NPOTeRAHIE BHYT-
PEMOJeKYIAPHOH peaRIEH NIKIH3ALNE BCIeJCTRHE YMEHBIIEHHA BepOAT-
HOCTH BCTPEYH MOHOMepPHEIX Modekyn [32].

Taxkoit #e pesyIbTAT JaeT HaTpeBaHNE MCXONHLIX NMPOAYKTOE B BAKYYME,
Korma ofmerdaerca YOadeHWe NeTy4lX UHKINIECKHX HISKOMOJEKYIAPHL X
aponywton [29].
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OOMEO MEETY NHKTHYCCKAM TAKTAMOM W IHHeRHNM TOAHAMEIOM yora-
HABIHBAETCA NOABIEHOe papropecme. [lompofmee atoT caysait Gymer pac-
CMOTpPEH E Dpasiele 'HH{I'JIJ.F‘IEH_HE ODOIHAMHAOOR I‘EJIJD.'IHTH“IEBKOﬁ moITAMEDHE-
samEell NWKIAIECKEX JakraMoms (oM. crp. 171).

Tadxeoma 4

CEI0OHHOCTE pABIE9HEIX coeqEHeHEN K 00PASOBAHIID OHKIOR H INECHEMX OTEMEDOR
E FAEHCEMOCTH OT CTDOSHIA MOHOMEDA

IIPORYKT peasmes apE

Momomep
MECTHLICAAOM ZEEHE CEMOTTEAHOM TRaMHE
a-AmsHokapbomosas kmcaota | OfeqHE0 mERnEZeckmd o —
HETONWIePAINE, B0 KHOD-
fa — THEASHHAEE MOTHME DR
Spup «-amEnoxapiosopodl kue- | aramgecred u  muneiand -
A0TL UpOAVETE
- AMIHORAPIOHOBAR RECIOTA Toneko merimteckni npo- | JIreednuf B mEkIRTec-
| Hy®T KBl MpOIyRTE, IpeEpa-
| MAKOHECA  [OpYT B
ApyTa
Juaven ®mpexapfomomag  ®mc- To me Tonsko OEEIETECKES
a01a IpogyHT

Hy:xuo oTMeTHTE, 4T0 DOMHMO PAaCCMOTPEHHOH HMETCH eImle H JpYras
BO3MOKHOCTh MERA00(pasosanus — ofpasoBamie IDHEIA HA KOHOE pACTY-
Mgl Ueld, KOTOpOoe MoRAeT OHTE OcyNEecTBIeHO N0 clemyiomed peaxmmn [59]:

Co co
™ d
HoN (CH,), NH, - HOOC (CH,), COOH — (CHy), 4 N (CHg), N \{CHg}m
D.r"
=2; 3,
UM 00 TaKoH peawmmm [33]:
N N

r (CHa),, tfw M""f{:H,}.,,

VAR 4

H,N (CH,), NH; + HOOC (CHy), COOH — {cng)

In

.?1=2

[logofEele peaknuW BOSMOMIHW TONBKD B CJIVY9ae TAKHX JHAMHHOB, KAK
ITHACHIMAMAH, B TAKNX AUKaPOOHOBEX KHCIO0T, KAK AHTapHAA, riyTapoBad,
dramesad ® ApyrHe, T. €. COENHHEHWH ¢ KOPOTKHME I@IAME.

TMoaToMy He ymaeTcd DOAYYATE BHCOKOMOIEKYIIAPHHN DONAAMEJ H3 HH-
TADHEOH KHCIOTH H ANNEPBNYHEIX IHAMHHOB. 14K, OPN HATPeBAHME AHTAp-
HOH H{EMDHI ¢ TeTpaMeTHIeHAMaMuuoM ofpasyercd NEKINYeCKHE CYKIHE-
My [G9]:

CH, — CO CO — CH,

rd
\\N —(CHa)g—N 1 4H0.
CHy—C CO — CHs

2HOOC(CHg)yCOOH + HeN (CHy)g NHy »
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Henm e sATH IHETOpHIHEENT THaMEH, He cooco0HH o0pasoBLBATE ¢ AHTAD-
HOH KWCToTOH OHKIETeCKER CYKINHAMET, TO JeTK0 DOMYIABTCA JTHHeMHLI

moowanng [G9]:
z HN (CH,), NH + 2z HOOC (CH,), COOH —

| |
CH, CH,

—» [— N (CH,)eN — CO (CH.)sCO — ], + 22 H,O.
I |
CH, CH,

Xumnueckoe uzMesenne QyHRIDOHATBHBIX TPYINT

Tpernitr daxrop, sapmCAMAE OT CTPOSHNA MOHOMEpA, KOTOpHIl HeolXomm-
MO YYRTHEBATE HpH OpPOBeJEAHHE DPEAKIONH, 3T0 BO3MOMKHOCTE XIMHTECKOTO
HIMEHEHHA (YAKOAOHANEHHX IPYOI B TPOMEcce DeAKONH, JeTaloliero mx
He CHOCODHEIME Y9acTBEOBATE B MPOM@ce POCTA LENmil MAKDPOMONeHKYJIEL.

Hambonzee BamEMMHA CAy9aAMH PEaKOHil 3TOr0 TAOs OPHE paBROBecHO
NONRKOHASHCATAA ARIAINTCA NeRapiOKCHTHPOBAHNe JHKADOOHOBEIX KICIOT
B ofpasoBaEme HHEKJINYECKOX TPYOORAPOROR ma Komme nemm [33, 34].

NexapbokcHIEPOBAHNE NMPEBOIET K NPEBPAMEHH0 AKTHEHOR KapOoKCemIs-
molf TPYINEl B HeAKTHBEYK MeTHIBEYI [34]:

R —CH, — COOH — RCH, -+ CO,.

JerapOoKCATAPOBARNE MOMHET NPOHCXONHTH, HKak noxazany Hopmar n
Bamvameea [35], Kar B HexonEEX gERApOOHOBHEIX KHECIOTAX, TAK H HA ROHUE

pacTymeil OenH MAKpPOMOTEKYJIE:
«o+—CHy — COOH — - - - — CHy + CO,q.

Hopmax n Porossur [34, 36] mayumnw cKIOEHOCTE PANA MNKAPGOROBEX

KECIOT K fexaploxcEnmposasmm (Tafm. 3).
Tatnmoa 5

Teumeparypa neraploRcuanporanea THEADIOHOBRY EECIOT

Raeaora TowmepATYPS BN Hmcmors | gnesnePaTyna dekan
[Maeemesad . . . 166 — 180 Namennnonas 280 — 310
Manomomag . . 140 — 160 Mpodrosan 340 — 360
Amrapmam . . . 280 — 310 AzenanHopas 320 — 340
Iayraposam . . 280 — 290 Cebanuaosas 330 — 370
AjEnmHOBAA . . 300 — 320

KHak Bmpmo, cTalmanHOCTD KAGAOT pacTeT ¢ YBeAW9eHHeM NIAHLD LG,
JPHYEM KHCIOTH ¢ 9eTHEIM YHCIOM METHJIeHOBHX rpymnm fo/ee yCTOMIABE, YoM
HHCAOTEL ¢ HEYeTHBIM WHCIOM MeTHIeHOBRIX rpymm [34].

Ha pnc. 3 nokasamo naMeHeHNe TeMOSDATYDH MeKApOORCHIMpOBAHIA 1N
KapOOHOEEX KMCIOT B 34BHCAMOCTH 0T THCIA ATOMOB YIIepoma B Moderyae [34].

Temnepartypa fexaploKCHTHPOBAHKMA 3ABMCHT TaKMe 0T TPHCYTCTBHA
APYrux XHMAYeCKEX BellecTs, KOTOpHE Yallg BCEro YCKOPAT aT0T MPOLMEece
H IPHBOTAT K TOMY, 49T0 V:Ke NpH 0Oolee HH3KHX TeMIEPATYpPAX OH HMeer
Gonemoe sEagemme. B tadn. (0 mpueBeneEw JaEHENE 0 pPasAOKeHAN AJHDAHO-
BOHl KHCIOTH B OPHCYTCTBHM pazamgmwsix comed [36].
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TaGanma 6

OTHOCHTEILHAR CEOPOCTD PASIOMEHNA AINNNEOBON KEeIOTH
B NpHCYTCTEHE cogeil

ToGapl=ema s OTHOCHTENEEA A OTHOORTERbEAR
poy EXOPOCTE ﬂ“ﬁ',;gﬁf"’m CHODOCTE
P PaIOEeERA PaamaHe N
Bes nofaprm . . 1 Anvnmear Gapmal 5,45
ANETHEAT £M- | Cyardat me 2,98
MOHEHA . . . 0,958 yad o
ApmnuEaT kagEg 3,7 |
|

TepME9ecKad CTONKOCTE KHECAOT & VCIOBHAX PeaKOHEN NOANKOHNSHCAIHEA
SHAYNTENBRHD YMEHBIIAETCH, U OHM HAYRHAKT PA3JATATECA OPH SHATHTEILHO
Gonee mmaxoit Temmepartype. Tak, ajuumpEoBas KEcxoTa Emme 240° OpaKTH-
TECKH HE PASNArAeTCA, HO NPH AATPEBAHNE ¢ STHICHTIHEOIEM SAMETHHE pac-
naj ee Habmaopaercsa yme mpu 150° [34, 36].

B Lar ¢
<
%s' E 0F
350 =3
8s B A&
ES250 5
33 S ouf
8200 =
EZ % gar
LIS e e M R = 1
2 3 4 5 68 T 8 8 10 & . I

o 2p 4 E}? A0 100 [EQ LA OIRR IAP

Yucop smomod Yanepoda 8
DEMRA | Mk

Puc. 3. Hamenenue Temueparypur me-  Puc. 4. HaMenende ckopocTd pasmcmeHns agd-
RADOOKCHANPORANEA B 3ARMCHMOCTH OT  DUHOBOH KHCNOTHl B B@BHCEMOCTH OT TeMEOepa-
9HCTA ATOMOB YTAEPOJAa B MONEKYTe TYpE.

ﬂHKﬂPﬁUHD._BDE HHCIOTE. 1 — 2509 2 — 280°% § — 2709 4—280%.

CroOpoCTs pazilomeHEnd MTEEADOOHOBHX KHCIOT IHAYNTENRHO BOSpACTAET
OpH NOBHIIEHMH TeMOePATYPH, Kak IOKA3AHOD HA PHC. 4 Ha MpHMepe afnmHHO-
poit mncaoTs [34, 36].

Bropas ROBMO/KHAH PEAKIHA — 370 NOTepA AKTHBHOCTH V KOHIEBBIX
FpYND B pesyILTaTe ofpasoBaEHA OHKIOE, KaK OO0 pPacCMOTpenD paHee
[33] (cm. cTp. 21).

B caywae HepaBHOBeCHOH NONHEOHJEHCANHH, NpOTeKawmMed Ha rpamune
pasfensa fas, cyllecTEeHEYE POIE MOYKeT HFPATE CKIOHEOCTh XIOPAHCEIPHEIOR
K rHgpoansy, daarogapa 9emy ofpasyiorca KapOoKCHABHEE TPYIIE], Hepeak-
IIHOHHOCTIOCODERE B YCAOBHAX AAHHON peaiiu:

CICORCOCI <+ 2H.0 — 2HC1 + HOOCRCOOH.

B cayuae Jerko rEapoaMsyeMmblx XJ0PAHTHAPHEAOE Boolle HENb3A MOTY-
UHTE BHICOKOMONEKVIADHENE modmamun. JTHM ke o0BACHASTCA NOHEEKEHHEe
MOJEKVIAPHOrO Beca H BHXOA MOJHMepa MpH NOBHINEHHH TEMIEpPATYDH IpH
mesthazsoll monmkonmercammu [37] (em. crp. 133).
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COPABOYHBIE TABJHIIGI

Tadanma 1

Moanasmgsl, DOTYIEEENe DOTEEOENeHCAmmedi IHAMMHOE mIY APYTHX A20TCOTePEAIn
COCTHHEHNE © mﬂpﬁﬂﬂﬂﬂﬂ“ﬂ ENCIOTAMO HIH X NPpONIEQOTHLINME

DOPMYAA H HIIEAHAE THAMB- | popypors  massanee Tusaplomossd | 1+ B O03%- | Cegoun ma
HA WG [PYrore aalToonep- EECAOTE AN o8 NPOMABORRGCD AEHBOTD TID0- | errepaTypy
HAMero COMIRHENNA ATETA, [
HaMMNHg HOOC (CHy)pCOOH 360 [7, 38]
Tuapasnu AuTaprag
HOOC (CHg)sCOOH 140 [3&]
I'myTaposas
HOOC (CHa)COOH 30 320 [7, 38, 30]
AnMnEEsEaR
HOOC (CHylCO0H 260 71
Memeannopas
HOOC (CH,)CO0H 275 17
Ipofikonan
HOOC (CHy),COOH 235; 237 | [T, 38, 49)
ABEMATHOBEN
HOOC (CH.)yCOOH 253: (6. 7, 48, 39]
CefamuHoBan 256—260
HexagnEKapfoEoeas
HOOC (CH.),COOH — [40]
OxTapexaEIRkApSoEOBAR
HOOC (CH,)gCOOH 240 [38]
SfkcssnimeapionoBan
HOOC (CHg)sS (CHg)yCOOH 180 [38]
TROTRRA NepHA HORAA
HNNHCO(CHy)sCONHNH, — (8]
Huranpasns npofeosod  wiucmoTH
H,NNHCO(CH;){CONHN H, 252 [8]
Jdermppasun cefagsaoncd  wucmoTe
HaN (CHg)sN Hy HOOC (CHg)sCOOH | 308—310 | [33, 41, 42
STHMERTHAMHEH ATNTHEOBAR
{CH.H!:'D}!.FOEG{GH!}{CGGF{DGGH'F]'! 297 [347)
0 0
Azumsa-fuc-{nutyrinfocdaTh
HOOC (CHy)sCOOH i 254, [33, 41—44)
Cetacamazan | 272274
CICO (CHa)gCOCL i - =
X AopaEraopen cefanMuosotl HECTOTL % #15—280 4. 17
HOOC (CHy)y,,COOH { — [360]
PexcamsnameTEneRINKApGOE0EAA
HOOCCH = CHCOOH - (46, 395]
ManerEoes R L
HOOCCH = CHCOOH 4a—30 [47]
DFMAPOBAR
HOQCCH=CH—CH=CHCOOH fi1 [46]
MYKOHOBA R
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Tadaumma 1 (npomonmsenwe)

TopMyna I EEABAENE LNaME-
Ha 0 IPYTOro as0Teomep-
FRdero coegTARREE

DOPMFNA o EasBaHNE DMHADGONOEOHE
HHCIOTE! BIH &2 Jp0NIB0IRorG

T, an. momy-
TEHAGTD Qe
m¥Hra, °

Cobimia Ha
MRtEpATYpY

HsN{CH.)aN H,
BTINen i amn

HODCCH,CO0H
DTATERLA
CLCOC HO00
Xnopaaragpun drasceofl  RECA0TH
CICOC; HyCOC]
Xnopamroopen  repedranesolt wucaors
{HOOCCHa )0
OErausonesa s
(HOOCCHS):5,
JIHTHOramioatra s
HOOC (CHg)sS (CH:)COOH
ToonHsanepHa OBAR
HOOC (CHa)eS (CHy)eCOOH
THOIH3EaHTORAR
HOOCCH,0CHCOOH
CanumuaAyKCyCcHAR
(HOOCCH0CHg)C {CHs)y
Tadeae o rnpomas N yHOFERER
HOOC [CHy)CH O (CH 2JaCO0H
TerpardapodyRa-2, 5= T o Ho B i

HeHacaMeHERE SUDHEE KRCIOTE
PACTATENEHEEIX MACEN

I'VMEROBEE RECIOTE YTIIA

CIOCO (CH,)0CO0CL
duxnpopdopsiar 1 4-0yTaninona
C10CD {CH,0C0C
NMuxaoppopureer 1,2-graEgoona
CIOCDCHC{CH,).CH,0C001
Aoxaopddopmitar 2, 2-gEmeria-1 ,3-npo-
M AT0TA
CIOCOCH[CH,),CHOCOCL
AnxmopdopMuaTt 1, 4-IHHT0rEHCAHANONE
ClOCO{CH 0 (CHa)eDCOCT
OuxaopdopMuaaT IICIEE eI
120,05 0.C1
Taopanrieapen 1, 3-Gepzonancynafiornc-
JIOTH

| C150:CHeS04C1

ﬁ Xmopaareipng 1, 4=0ceaonuucy nedorsc-
5

|

|
{

JOTRE
CIS0.0H Oy HyS 0,1
Xnopaarnapug & 4 =-aadeninmaney nniio-
HENTIOT L
C150a0, g Hg 50,01
X aopaurarpen 1, -HadTannErRcyosda-
HHCIOTR
C1804C HyOC H,5 0,01

Xmopawrugpid 4, 4-goovasdonndesrin-
Tt

220
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217218

=70
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