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¥eye wiananma <Oprauug XuMasy Kypcea OGViAHYA TOBAPIUYHOCTHK HXTHCOC-
JUFR Yuye Myamannasran O6Vand, nporpamsa acocHia &smarai, ¥ OopraHHR XHMHA
fausary HAsapuil OHAKEMAApHH MYKYp VINMAIITHPAIITa XaMia TOBAPWIYHOCAHKAATH
Hazapud Ba amMasnid macananapuud Onp-Cupura GoFnauiga garrd épaas Oepamm, MIy-
HHHMARK, YHAE O3HK-OBKAT Ba HO03YKA WMOAAAp ial YRKAPHINAA HINAATHAAANTAR
Cpraunk  MoAjlasap Xam EpurHarad. Bydjan ramigapH, opraiiuk OGupHEManapHHAr
X0oCcanapHyn Ypraguuaa Kewr KVANAUHIAAHraH (KUK yoyanap: NONAPAMETPHA,
pebpaxTonérphs, dotokanopamerpus, HK- Ba ¥B- cnekTpomeTpusnapra  Karra
axaMuaT OepHArad,

Maskyp ¥KYB HiananMa oauit $Kys OPTNADHHTHT TOBIPUIYHOCAHK daKyibTeTH
CTYZEHTAAPHra MYJKANJAHLAH, JGHKHH YBAAO HOXMMHRBHK  MYTAXACCHCIHEA&PAS
YKyBUH CTYNeRTJ4p Xamiaad CcaBlo, KOOMepaTHS Ba YMYMHA OBKATNALHW TeXHHKYM-
FIAPHHHHAr YKYBYIIApH XaM POHAANAHEIIAPH MYMKHH.
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C¥3 HBOIH

K¥aunrusgarn «Upranax simust» $KyB Kyasaimaca . B, Ilae-
xenos HomEiaru Mexnar Kusua Dafipox ophenam Mocksa 5aag x¥-
MAIUrY HHCTHTYTHRHAT <«Oprannk xXuMia» radeapacn KOMJNEKRTHBH
TOMOHHIIAN TY3UARran NporpaMMa acochla ésmwaran 6Vanb, y acocan
OXHE YKVB IOPTAAPUHNHT TOBAPIIVHOCAHK HXTHCOCJHCH, B¥iltda Tan-
AWM ORYBYH CTYARHTAAD yuyn u{mwaananrad. Ywdy Jgys gianan-
MAR{ 63HIINa AHYETHNE KMEMIMGGHERA AYY K2JAKHAH, byuxd, fupil-
YRAAH, TOBAPIWYIHOCAUK (INTHCOCHMIN GYiliYa TabAUM QJyBuil CTy AeHT-
nap yuyn pyc Tmamaa ¢k ya0ex traupa ésmaran Maxcyce «Opranmx
XAMHA» KyDPCHMA O Aapcauk éxn YKys wyananma BYK sau. Mxwen-
gi1an, TOBAPUIVHOC MyTaXaccHcAaphn taHéprauwga 6y KypcHHHI axa-
MHATH XaMAa DOJN KATTa SKaNAird 5a KeAWurd Juajapia AHa XaM
OWITANJKIHTa Kapamaii, YKys naguiira kypa 0y KypcHH FKHTHU yuyd
Aapc COATH KVAa Kam aimparunravaurn rydaign 6abiy 605 pa na-
parpadurap OupMyHua wHcka Oaén stHaan. Wlywra gapamai, xya-
Aanmala opraiilk XHMHS aCOoCAaPHHY XOZHPTH 3aMOH HYKTaH Hasa-
pHjlaH EPHTHINra, UIYHHHTASK, OPraHBX OUpHKMAaJApHUHT CHHOAApPR
Yprarpmaérrania SHr MYXHM RAKRIJNaPPEBHI X0cCAJapH Ba HULIATH-
NRI coXanaphun ound GepHiura ajoxkiEa bLTHOOp GepUAAH.

Topapuwyitocaap ¥3 ¢aoniatiia OpraMix XHMBAHHHT aa3apuit Ko-
HYB-KONIaJgapuap amaaner OCunan Sorgalumapn Suinad 6up Karopia
OPraHiK GHPHEMAJAPHIHT KOMIMIGKC XOCCAJIApH, YJAapil  VPramuilr .
XamMja aHaAH3 KHJHUL YCYAJADHMHH XaMm SUARILAAPIL A031aL

Xagag xVKaAHTHREHT TYPTH TapHMOXJADUHAA, WYHHHCASK, 03UK-0B-
KAT B& EHIHA CAHOATRA IHUJATHAAIWTAH OpraMuk OUpPMKMalapHunC
MYXHM BAKHAJMADH: JAHNHLAAD, VIVIEROAKAD, OKCHANAD, Tepheiaap, tep-
neHOHAAap, OVERYH MOARafap, CHHTETHK CHUPT akTHB MOAJanap Ba
IGKOPH MOJeKyasdap OHpUKMAajgap KYJAJAaNMajla aHua KeHr OJEéH sTun-
rad. AfippMm oprasuk OUpPHEMAJNEPHHHT CaRJBHHIIILAA XaMmIa yaaplil
TAWHUIAA BYXRYATa Kedaflrak Y3rapuiiNapHHAT XHMHUSMH KeATHpH.-
ran. Uy Gnnan Gupra yMyMul OpraHHK XHMUS EYPCHHHNHD TOBapuly-
NOCAMK MyTaxaccwcanrn Ousan Oorank O¥aran Dab3nm MabayMoOTaap
OepnaraH.

ToBapurvrocnap topap cHATHIR, YUUET RapAaT CTanJapTH Ta-
Jabaapura E& TeNHHK WEPTIapra MOc Xeamuiud tyrps Baxoratu-
JApUAa MaxcydoTHapHy YPpravHIIHHHE XHMIUBHE Ba QHIUR-XUMUABHI
yeydaaapunn axmy Ouasidiapy  aoszuM. IHynusr yuyd opraunk 6u-
PHEMAJMOPpHANr XOoccalapUHH VDranymiaa KeRr WYANaRMA&RHrad Xu-
MHSABHE Ba PHSHK-XUMHUABH ycyanap 0aéH sTHIAK.



Arrop ywmby Kurod kyaéamacuuu KypuS uugHG, VsrapuHRHHT
KHUMMaTan QHKp-mysaoxasasapuun Guaavpras B. M. Jlesun Homau
Mexuat Kusun Ba#pox opaenau Towkenr HaBaaT yHusepcutetn op-
raHHK XHMHA KadeapacHHHAT NpoeccopH, XHMHA (GaHnapd AOKTOPH
X, 10. Vijnnowenra, ASy Paiixon Bepyaufi momau Towkent INoan-
TCXHHKA HHCTHTYTHHHHr mpodeccopH, XHMHA GanaapH AOKTOPH
A. B. AaosmrriauHosra, Byxopo Enrug Ba 03HMK-OBKAT CaHoaTH Tex-
HOJOMHSICH HHCTHTYTH OpraHHX XHMES KadeApacHHUHP HOUEHTH
C. K. KocaMopra, Toukent Xasg XVKaJHTH HHCTUTYTHHHHT OOUEHT-
napu C. A, Boboxyxkaesa, ®. H. HMopoxumos, M. X. Haxomos Ba
GotKanapra ¥y3 MEHHATAOPYHAHIHEY OHAAHPAIH.

Maskyp ¥KyB KyAnaHMa TOBAPIIYHOCAHK HXTHCOCAHIW CTYHNEHT/Ia-
PU YUyH OPraHHK XHMHAZAH y30eK THaAnga OHpHHYKE MapTa €3phadér-
PanJaurd cadabAn KaMIdaAAKAapaaH XOoAH O6YAMaclHrd MYMKHRH.

Kuro6xounap ymoy kurol xakngarn ¢uKp Ba MyJaoxasasapini
Gungupcanap aeTop MuHHaTAop Oyaann. Busnunr azpec: 700129,
Towrenr, HaBouii kyuacH, 30, «¥KHTyBud» HAIIPHETHHHHT XHUMHA-
640JI0THA pelaKIHACH,
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1-§. Opranuk xumua dQanu

A. M. Bytaepos «Opranng xiMua — yrjepos GHpHKMAaTapH XHMHA-
CHEH ypranyeun daniup»,— ferad »au, JlekHH yraepod SHpHKMana-
pu rabuaraa snr opawfi Tysuaran CO, CO, HoCOs, CaCO; kadu 6H-
PHKMaJap Xoxnla xam masxyd, by Oupmxmanap ¥3 =xoccanapu
Gunan aHOprannk GmpukManapra ysmaipum. Uy rydafing yaapns
AHOPranux XUMHA Ypranazu. OpraHHg XMMHA ajR0XHAA ¢an cuba-
THAa X1X acpaa ampanud auxaud. Opradvk XUMUAHH afoxmaa ¢as
cudbaTHAa aXpaJHIUH YIYH KyAHAard xogucanap cadad Gianu.

1. Opranuk OUpHKMAaJapHHHI XO3HPTH KyHl'ada Mabaym OyJarau
COHH O M/IH AaH OPTHK, aHOpPTaHHK MOARANAPHHHP COHHR 3ca TaxMa-
Had 300 MHHIHH TAWKHA 3TAIR. :

2, Oprangg moasanap ¥3vjia xkynaal ysura xoc xoccaaapHu Mmy-
KaccaMaalITHPraHH y9yH, yJap Xank XYKAJHCHAA TYPJAH-TYMaH Mak-
cagaapaa HIiaTHAAaLR.

3. Opranuk wmopganap OnnanH 2HOPTaHHK MOZAanap ¥3 xoccana-
pH Ba XAMHABHH peaKLusra KMPHIGHII XycycHsTH OHAAH GHp-GHpHAaH
dapyg Kunasu.

KagumMaad oramMaap OpraHHk MOXIaNapHi VCHMAHKAApAAH, Xafi-
BOHAAPAAH XOCHN KUJHWHA Gaarangap. Yaap opraHikk 6yexmaap, wa-
Kap, xyw0yA Mmoaganap, MOHUHH VCUMJAHKIAPAAH OJIIIIHH, &rAapHH
HIMKopaap Guwiaad KadHATHO COBYH XOCHJ KHJAMUIHH OHJArapaap sa
yrapaan dofganadranaap. AMMO y30K BagTraga OpPraHHK Mofaaaap
apanaliMa XonHaa HWgated Keanurad. OpragMxk MosfanapHu cod
XOMja oJHl Ba yJaapHH VYpraduw XIX acpHuHr Gomaapura kejnd
puBOXAanIH, Dywr pyc oaumaapn A, M. Dyraepos (1828—1886),
H. H. 3unsn (1812—1880), M. T. Kyuepos (1850-—1911), C. B. Jle-
Geren (1874—1934) Ba Gowxa onwmaaphnuur oaud Oopraw Tasxn-
KOTJapd OpPTaHUK XuMHA (AHUHUHT pPUBOKJAAHMIUArA KYZa KatTa
xHeca KywaH,

Huarapu Bakrha oprawMk modfaajap ¢$akat XadBoH OPrasusMiapH
€xki YcHMankpapiad ogaunrad. Llynra kypa JcHMAuk Ba Xaitsorsiap
opranHsMiia Xaér MAaBXYA 9Kad, yaAapila MOAAaNaPHHHT CHHTe3H
XoHCH3 TabHaTAarHra Kaparaspa Oollkava — RaHZalIup «xactnil-
Kyu» TabCHpHla copgup OF%aanu, JAeran Frod yma Jaspaapaa
yeryr OVaran, OprasHk XxuaMus Qanuja BHTaMHCTHR {(MaTHHua vifn
cyan «xaér», lis «Kyu» ZeMakaHp) OKHMM mnafipo 6ymuuwmM myura cor-
AnK. Dy oxum moazasapnu naGopaTopHs WAPOHTHAA CHHTe3 KHANG
6ynamafiny, Aerad HACANHCTHK TABAAMOTHH OJNFa cypuld, OpPraHHK XH-
MUA QaHUHUET TapakKHETHra MabRYM BARTraua TYCKHHAHK KUJILH.
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Hactaadxn opraukk CuiTes HATHKEAAPH, S'BHE MabAYM LIAPOHT-
AAPAR AnOPraliK MORANAPLAE OPFaHHK MOAJAAAP OJHLII MYMKUH-
JUCHBHHT HeOOTAREHINH BHTRAHCTHK TaBLJAHMOITA acTa-cekHH 3apba
Oepa Ooumiann., Macasian, 1828 fiunn Bénep awMouifll uwasnagad
mosestia (NFLY,CG, 1842 fuaw H. H. 3amug aunanx CgHNH,,
1045 finar Kemi Oe conpre wcnora CHyCOOH, 1834 #iuau Beprao
N S THE SRS S S I Fatal! fn ‘ At B}’TJI»pGB WaKapeuyen mMoama
Spa

COpraves xsung @Gang 0nol0rds, MeAHUNHA, arpoXpmMud, VeRMIUK
MOAMANADY Ua FeDMTREDNE NHMO KW XuMiAcH xaMaa Gouika (ad-
Jlal HHARYD Onpra BUELCHAATMOKAA, .

Cpraiiys mHaMbi {‘J;«'i]; FAEYROAPHAAN XAJK XV aNuruoHemr Typan
coxasapua oiisagainaocond, AHMER caloarnia Typdal njiactsac-
Costtr, OPTaniR Mg La CHATETAK 103880 XOCHT 1A, aBToMO-
OBACO3AHK, SACK:D, pasity, TYRiIMasisg  cauoati kKady coxanap-
VT PUBOXCIUHKILNTA KaTtra xticca wjwMoraa, Kwurrox xiannrs
-"~:4_-f“;mpn XCCHLAOPANTINE OWIOPRINIA, YAapHHHT 3apapKyHaHna Ba
FOCS R THESAPHES KJPUIH P‘-,}in]'_._t”a COIDaTaa O.-’]i-l_'iIﬁé]TﬂII CPraudK
i;‘LliE“.TiE'!l"JI"Ii]f],EHI HUCeXTHIIHO, _'}}II"'II!J'IH, FEP@IIHITE BAa ,&Q(lTOJIHE‘IHT
EAeYenATra ova GRIran moAdassp Karra podb Vinadoraa,

Cprapni XIMasd Oprandk MoALaAapHHHE acocHh  manbadapd —
TOWKYMID, HedTs, Taduifi ra3, YpuoH B2 KHALIOK XVAI&HTH Maxcy-
aGirEpuNL Kafita wwaam i ORAAN XaAK XPEWAANH yuyn EKHJIFY,
\.i. o LEITOBYE S MO AR D, TAPREOD TperaRaTaAaD, C\’Il'hl]!ui NIT4K,

MK P VP aiad OCIEKE KEPAKAH MaveyJoTaap eTeasub Sepanp.

Ga B, CRreaPE CHATLE CHIATHHHENT DHBOMAAHMUIK

t'f-pz-“f:m-; GREDTEMAJIAD NHMEA CAN0ATHHEHD KYNYHAHK TapMGKAa-
[BCCLCHIE PRI Ta E0 M ad qHKAPEINRA yaapiaH Kedr Gofi-
NI, L KM Ty AN nazapuaclinier Apataanmm  XIX
LCpHrIE N KUY QPMIAR OPranHE XNMOS @annguirb Tes cypbaraap
SHE p:'-;w-—}i«: nanuwira cadad O0Vaan.

SN e niHHD OXHPJAPHTSZ KROAHD CyODbHA yovaaap OiARH OPradik

weyaeriap penad WHEE PO XUMIS CAHORTHIA TATONR ITRAA Bour-
oot Ty gospass Oomcad clepT, cHitteTHy 6¥0Kaap, noprihosyh
lru ACRUBOD TpeRfapartiap Ba OCOWKaNAp HOLAnd  ddKapnw
Cliien ol YRYANE KT,

I\.-i}.-';' Ozradpn cOLHANECTHY pPeEoMDiiacHigl Kelinity Mastaagary-
AU DR S 5 {}}c_l‘ili AYMAadad, ODTaliHy XHMHA Ba OLPAIHK CHIETe:
@ G0 0 e Aap GiauH pRIOWIANA Sownani,  Coner XOKii-
apse v pornaidnl fiugaopracéy GHP Hewa XUMHSSHG MBI Ta)
Ml aneTRVTIAnR TRHIKNT sTuagn. 18932 Bl Masniaxatiiuus e
Aabdorestr G Jieoned yoyaH funaH Cauioar mMunceHEa Oy
AP ci Ul BEYIYR ofiiita GollaAan,

Brioe oo ouonsa 3:p3rm:11m MAMAAKATHNHSATH  XKHIH CareaT
HOPXOHG, @ 20y APMETaH KVHPOFH Bafpon TWATaH .40 Ypyilrad
CUHE Ruan L oablurdEnnr GOUIK2 TapMOKRAaptl CHHIBPH MU CHHOoa-
YH XaM Tes cvpRataap fuaan gafita tuxgasan, 1959 ifinara xeanf
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XUMES ¢agoatTHaa hwaal YHKapHIaETTall Maxcynomiap MHEKAOPH
1940 figara nucbatan 6ewr MapTa VeI '

CCCP aa opraurk CHHTE3 caHOATH fina cailMH pPHBOXJAHHG, HIU«
Aad uHKapHAaéTray opraHdK MAaxcyJOTJAPHMAT TypAapu opra Oouf-
aanu. Bynapra Typam Xua MOHOMEpJAD Ba yJAap ACOCHIA OJMHAAHTaH
NQJHMepaap, Kayuyknap, CHHTETHK TolaJap, njacTmaccadnap, Jak-
Gyéxnap, CypKoB MaTepHAAAGPH, CHPT-8KTHB Motanap, xywdyf
BPHKManaap, AOPHBOP NpenapaTiap Ba OowKa XyfZa KYNm Opranuk
HpUKMaAapHil MUCOM KHAAS KypcarTiul MYyMKHH.

Opranuk ciHTe3 CAHOATHHHHT MAXCYNOTJHApH OYTYilrd KyHAa XadK
X$KANHPHUHET TYPJIYU T2PMOKAAPUAA JKYAA KCHC KYNaMaa MuanTHA-
MoRKZa., CHHTETMK MmaTtephaadapAan nwmaad yhxapHaamiran GyioM-
aAap talHuil XoMawdaan uuianran Gywomaapra xKaparayaa cadarad,
gyxTa Ba Oexupum OYnaiu, Oprasvg CcHRTe3 CadQaTHINOT XaJk
(hapOBOHJMIHHH YCHUTHAATH, KAULIOK XYMHAJIHCH 3IKHHIADHHHHT XO-
GIALOPAUTHIN OIUPHILAACH, TeXUNKa MAKCAAAAPH YuyH HLIATIGIH-
rai ozugfon xoMaurdan Hoo3uxbON xHMHABIRI xoMAwd Gujlay admail-
THPMILZATHE XaMAa calOaTHHHT XOMalué GaszacHni KeHrafTWpHilAard
AXAMAATH HUXOATAA KAaTTaaup.

CCCPHH HKTHCOAMH Ba COLHAN PHBOMRJAHTHPHIMIHHED 19861900
finanapra xamza 2000 fimaraua Oyarad gaepra siyascaanaarau Aco-
cufi AYHaaMwaapuia XumHA Ba HepTL-XUMHA CAHOATHAA MAXCYIOT
Ria6 uugapHiy xaxMuud 30--32% owmpnn ky3ga  Tyriarad.
1990 finara Gopu® yoUMAMKIAPHH XHMON KHJAYBYH XHMHSBHA BOCHTA-
Aep uwaad ynkapum 440—480 MERr-TOHNAra, CHHTETHK CMOJ3 B3
nageTMacca Hwaad usgapwn 6,8—7,1 muaauon rounara, XHMHABHKE
TOJMa Ba HN HWAAl yhgapam [,85 MH/IHOH TOHHArA, CHHTETHK Kay-
ayk Amab upkapmu 2,7—2,9 MHAJAHOH TOHHAra eTKatdaalu.

3aMOHaBHA KOHCTPYKUHAGON NaacTMaccanap Ba O0IIKA HOAHMEp
MaTepHaJIJIHII{) HJal YHKapHUl AH2Ja KajaJ PUBOLAAHNUIL KYy3Aa
TyTHaraH. Kam TOHHaXNH XHUMES MaxcydOTJapiiH, abBBafdo, HO3HK
OPraHHK CHHTE3 MaXcyhOTjdapl, LWIYHHHTAEK, TeXHHKA MaKCAAJapHia
GolpanapHAAIUrad YCUMJHK MOHU BA OSHK-OBKAT MAaXCyJa0TAdpH Vp-
HUAA HIOASTHMNAAWCAH CHATETHK GHpHxmajaap HUL1ad YuxapHul kj-
nafitupunaan. Hurd typaaru FoaT OHIDHK XaMAa ©OKOPH MOZYAAH Xu-
MHABHH TOJIAa Ba MILJIap fpaTHiaalid XaMpa yxap HOAal 4Yugapuaa
folaHA AH.

8- 8. Oprannx cHHTE3 CAKOATH BAa ATPCHP-MYXHTHH Myxodasa
KMAXW Macanaaapi

Oprank c¢yiuTe3 CaHOATHHHHT DHBONJAHHIUR, XUMHABAN Gripun-
MEA3D ACCOPTHMEHTUHHIr YelA OuocdepaHHur canoaT wHKHHAHIA-
pH Ba OOIKd TypAu XHA uyHkHHEAUAap Ouaan HAocAanuw aapana-
CHHH OWKpHG 1w0cpMoxka. Xo3upru BayTAa HUPHK  wWaxzpaap,
aflHukca, caHoat MapKasaapn Koftnamrad paifloHnapra atmocdepa
XaBOCHHHU CHCTeMaTHK paBHILAa TOo3aqalll SHC MYXHM Macana &6ynud
Typuban. Macanan, cyHbpuil Toaa, DOpTACBYH Ba OVEK Moaaakap Hii-
Aad yuxapunagnral xXUMWABHE KOpXOHAnapAaH ayxpaanb vHKKal
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Xap xAn rasnap atMmocdepa xapocuun ndaochanTHpaii. ATMmocdepa-
HUHT Hdaocaanintun 6naan OMp KATOpMA CyB XaB3ajapH xaM 3axap-
sanub Gopmoxna. IHynarr yuyyum XosuprH BagTAa CYBHH TO3&Mall MH-
WOOTAapU Tyana KypHAnrO GyaMaryHea SINTH caloat OOBEKTHapHHH
MITA TYWHPHIL KaTbU9H Map STHAraH. XWUMHABHHA 3aBojjapaa 3za-
papau rasaapai TyTHG KOARN MAaKCaAUAa ra3 KoAOHHaAapura GHALTD-
Jap ypuatHiMmoraa,

C(E)CPHH HKTHCOAHHA Ba coUnad pUBOXKNARTHpHWHYHT 1986—1090
finorapra xamaa 2000 finarava Oyaran gaspra Myaxkannawrad Aco-
cHii Aynannpapuia TtabiariH Myxodasa KIJHIL TagbHpaapmibnr
COMOPAROPAUTHHAN  OUIUDUOL, Kawm SHRIAHIL . Ba YHKHHAHCHS Tex-
HOJNOTIK KAPaéRaapHn  Keiur sucpnfi 2tanr Oearnaanran.  Tabuui
pecypcediap, XOMaWE Ba MaTepnatiapian TVaa Ba Komiveke doiaana-
NHIHA TapMHAJAAlfuray, atpod-MyxnTra 3apapiH Tawclip Kypea-
Tinwra 6apxam Gepagdran €éxH YHH nAAUA panmiuga KaMaHTHPaAd-
ray kOMOHHAUHAAN HuInal yngapuwiap puooxaantapuaani. XI1I ferr
Huaankga atMocdepa XaBOCHHH Myx0dasa KHAMINHA KyYaATHPHIN, WMy
MaKCaLAa TeXHOJOPHR KapaénanapHH TakKOMUAJAUITHPHLE, caHoar
UHKHHAHAAPH Ba §OIKA QUKHLUIAHAAPHH To3aaall yuyyH OKODW Ca-
MapaJH KYPHAMAaap KypHlira KaTTa axamuaT OGepHIaras.

4- § OpraHuk MOEAAfAPHAHNET MYXHM manbGanapu

¥CUMAUK Ba XallBOH OpPrayMsMJaapHia TYpJaH OpraHuk Moaxadaap-
T XOocHa 6YANIEH y3AayKceHs coanp 6YaHO TypanH. YcHEMANKJAApAa
(porociITe3 Npolecel acecijga, Xa#BOH opraHuaMnapuaa Mozaadap
AMIRIIYBIC NPOUECCH aCoCHAd KATCOP AHIH OPraHuk OGupHKManaap
BYRYIICD KCIa/L0.

Opranig  onprkmaaapusnr  acocitt  Manu€anaps — tabHHE  ras,
HCYsrh, TOIKYMEID, caanell, KHUIIOK Ba YPMOR XY:KAAHTH MaxcyaoT-
JAPH XAMla ynapuuir aiKidauaapy xHco6nanagn. BH3 wlynapHHHAr
acocuitrapu bunan KHcKava TaHHUIHG YHKaMH3,

Ta6uuit razaap. MamnaxkarUMH3HKUC KYNruna pafioraapHfa Kar-
ra-irra TaGunil ra3 xonsaps Masmyaaup.  Tabwu# raz acocas
metan (80--98%) Ba yuunr romojorsnapd — 3taH, Nlponad Ba OyTaH-
punr apasawMacaad nbéopar 6§aanv.  babzu tabnufl raznap tap-
KO nenTan, rekcas Ba rellTayg xaMAaa aJuUiIKINK Ba apoOMAaTHK
YRACBOAOPORAAp Xam yupadzn, Macanan, Byxopo Taluuii rasvanHr
rapkubing 98,1% wseran, 1,6% otan, 0,03% 6yran, 0,12% xkapGounar
anrnapiia, 0,14 aszor na Gowxa rasaap Oop.

Tafnnit ra3 XiMuf CAHOATH YUYH 3HU ap3oH xomatl€ Oyaud xn-
cobnanann, Vot razzan xap XxHa OoliKka oprasnik  MOARAanap
CAHWIAA XOM (Jroilanaunia iy,

Hedrto., Ilopre x¥n coly  opraldK MoOLRAJNAPHERAT MYPAKKad
gpanamwMacan noopar, YHrul acocHil KHCMH ALHKAHK AJHIHKIME
Ba aPOMATHH yravioaopoxdaphan tapkurd ronrak. HedTh rapkubuia
VLAEBOAOPOAAOMNI TRIRRAPIT  KUCJIOPOJ, ORTHITYTYPT Ba  AB0THH
Gupukmanap xysa ox muxnopsa 6yaann. Taprubuza kakicH yriaepo-
Ropold Kym-o3nurnra snnnd wedrnap: napadnuny, sadrenaw, nad-
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TeH-napathHuAd, HadTed-apoMatTHk Ba mnapadHl-HadTeH-apOMATHE
He(ThL xUIAapHTa GYnUHAME.

Tomkymap, Towk{uup TapkuoéHaa yraepopiad tamkapi O, N, 8
Kabn 3JjeMeHTJap IWIVHHICIEK, Mypakkal Tysu/AdlUlIH OpPraHuk
Oupiikmanap xaM 6yaaud, ToulkyMiIp 3anacaapy HeQTHHHI 3anacha-
pura gaparapaa xyn, ToilkyMHp XHMHAA CAHOATH YYYH MYXHM XOMAalUé
xucabaaganll. TowwVMIPHH  KYPYEK XalAall HATHXACKHAA Xap XHJI
CHHQIra KUpYyBUH Opraitik Mojjlajap OAHNATM,

Topdh Ba CrypuM caalicl Tapkudiaa XaM Xyaa K¥n opralivk Ou-
puxxMagap 6yaasiu.

5- & Opranuk OHpREMAAAPHM AIKPATHD OAUN, To3anall Ba
UBCHTHPPNKALAA KHIAHIH YCYRIApH

Oprannx GupnxMaiapni zHajau3 éxM CHHTe3 KHJAMIIZAH OJINH
YAAPHIUD TO3AJHIIMA HILOHY XOCHJ KRJAKW Kepak. Oprawnk OHpUk-
MaJgapsid TO3AJAW 4PAAAUIMasari SUPHKMANAPHHUL 3pPYBYAHJHCH Ba
Kaiigan TeMnepaTypacHlUHHT Xap XHJAJHTHTE AG0CJAaHTaH.

Tamily moxyanappran €xki peakuls MaxcyJoTNapHnaH Te3a op-
FAHHK GHPHEMaJapun axpatul OJHU Ba TO3aJalIRa IKCTPAKLA,
Kpucraiaeii, uasrpaaii, yaddqt, WYHMHTAK, Kefiunrn fuagapna
Keur KyanaHiaaérran xpomarocparis Ba OoumKa yoeysaaaplaH KeHr
thodgananunaa.

Xap XHJA MOAZAJAPHHIF KPHCTAJAJNAHHLI Te3JJHTH TypAHYaIHp.
Bab3an mMo/AaBHAr TYna xpHCTaAJdaHWIDY YUYH KYI BakT kepak O+
~JAand. Kpueraaara TyWdpuwirad MoAjJadd fHa To3adail Makealuaa, y
Kaflta kpuctannadtupunaad, DyHRAr yayn mopnaRHHT GHpOp SPHTYB-
ugparn TYHHHraH KajlHOK 3pHTMacH acTa-CeKNK COBHUTHMNaau, Apanai-
MaJap COBHTHJATAH 3IPHTYBYHNAPAA XaM Moajara HucbHataH AXUIH-
POK 3pHradil yuyH acoctifi sogaa Tosananud, xpucraaiara Tyuiainn.
Arap apanawmanap oJHHCAH 3pHTYBYHA2 Tosajgadaérran wmogjara
HHCOHATAN KaMPOK 3pHca, TYUNHran spHTMA CoBHTHATARNA, YAAl MOA-
na MitaW yykMara Tymapnd, Dywnafl xonnapaa Meina  OGoulka spi-
TYEYHA2 GHpP Heya mapra Kahta kpucTanMauTHpRIaKIL

Cpranig MOAA&AAPItH TO3&Hall Ba YAAPHH MYPakkald apanall-
MOAEDIAH aXDATHG OJAMINAE SKCTPAKIMA yoynupaH (oizananiasni.
By yeya onunaértran wmoAna Ba apanalimMaJapHuHC Xap Xild 3pHTYDR-
QMAapAa TypJaHYa spsara acocnaurair,  Macamau, cypua spHran
OPFaHHK MORIAnapuy CyB OHAAH apajaliMaiiurai spHIyBaiaap:
a¢up, Genszon, nerposeln 2(pHp, xuopodopmaapran OGuUPH EpRAMMIA
axpaTué ORI MYMKHH, DBynga WIUATHARETTaH 3pUTYLUHIApINGr
Kaitiam TeMmepaTypacH auvya Racr OYATaHMUTH yuyH yJap oconinkia
XAdiads i, DKCTPAKLMA YCYAHAAK TOBAPWIYHOCANKAA Canmoat Ea
O2IK-CBKAT MAaXCYJAQTJAPNHH adaiH3 KHJMHIL YUYH TOBap-MaxcyJor
TAPENOHHH aHAKAaWAA doiizanannasil,

Moaganapuan axpaTuHd OAMULAA BAa TOSAJalllIa KyOUuta xaflgawm
yoyauigad xaM Qoiinananugagn, Xadgall HKKH Typra — onddii  Ba
Ppaknzanad xadgaurmra GVannann. Opramux MoRganapuy xaijians,
wapoutura kypa, atmocdepa Oocwmija, BaXYyMAa Ba C§B CyFH &p-
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naMHaa amanra ounipuaagd. By ycya kadHauml teMneparypacH Typ-
Cauua Gfaran cyiok MoAfasap apanaliMacHHE Taprulull Kuemsaapra
axKparuiiira acochanrai. KafiHaml reMmepaTypanapHia napuanabub
Keranurad OApnkManap yayd BakyymJia Xakjam ycynuzan dQoinana-
HHAGAH. '

Cysza kam spHiinuraH €km apaJjaliMaidiNrad, cyB OHJaH peak-
HUAra KUPHIUMAHAMTAN XaMJa Kahdawm TeMilepartypacHrada KH3IAH-
puaranja napyaqasa OownaiAurad Mogaanap cys OyrH Ouian xai-
hanaan. by ycyn oprawnk mojfanapHn Tosanail ea Mypakkad apa-
JapmajapEd alipuM KOMIOHEHTJAapra a)kpaTuilja KeHr KyJAJaeuja-
Ad. Kefnprun #iwnanaphra oprasdk MOAZAJAapiii TO3aAall Ba amparud
OMUIRa XpoMaTorpaduk yeysaLad xam kKeur ¢odaajgavunmoxsa. by
YCYJd apaJaiiMafard KOMMOHeHTJAApuUHr Xap Xul xapamajla alcop-
Geutra OTHAHINNra acocaaurad O6Vnub, kafitap npotieec xHcodIGHA-
Au, CyloK, KaTTHK Ba ras XoJAaTHZarH woazanap ajgcopfenira
CJOTHJIHINH MYMKHH. Apanalima spuTyBuM OnAaH apatalirgija xXoM-
- nodentaap OYaAHRaAM: 2PRTYBUH OTUAAAMraN ($asand, apanauiMa sca
IOTHIMARANTan (asana G¥nann, KoMIOHEHTJAPHENT aXPATIL TE3IM-
¥ Kysradypuad Ba KysraaMmalianran dazadapHuer §2apo rabelupiara
GoFnUK., VYAApHKHET TALCHPI TYypauua OYAFamaHrd  yuyyH  KG:U10-
HEeHTJAPHHHT axKpamullK XaM Typauua Gyaaau. HaTtmkana apasaur-
MAAATH KOMHIOHEHT/IAD aJOXMAA KUcMmaapra ampagans, KysranyouaH
¢asza cywoxauKk €xH raz GYAHIIE MyMKHH. ApafaliMafarH Koiino-
HedTAAPHHAT aacopledTaapra IOTHAHU Xoccachra xapad, xpomarorpa-
pua  ycyJaH acocaH ydu Typra — agcopOUHON, HOH aJMAlldARL BR
TaKcHMAAWHII xpoMarcrpadmanapnra Oyaunann, Kefiunryg fiuasapaa
Oy veyanap OHnan Gup KaTOpAa ras-cyloKIRK xpoMartorpadus ycynn
XaM Kenr gyanaluamoria.

6- §. Oprandg MOANARAPHHHC ACOCHH H3HK KOHCTAHTARAPHHU
aunKaam

Opraiik MOAAAHHHT TO3aJWFHRH aBUKAAUl YYYH, OJATAA, YHUHD
(IGHK KONCTAHTANADH (CYIOKNAHUUI, KalHALl TeMuepatypasapu, Mo-
JACKYJNSIp MacCacH Ba X0kaso) rtonunaan. Cywr MoIaaiapHH Xapax-
TEPJAUIAA CYIOKAUKIAPHHUT SHYAMTH B HYP CHEJAHPHIU KYPCATKAUH
anugaanagn. CYHITH HHATapAa OpradHx MOLOAMAApHU WASHTH UK~
JAnl Ba YAAPHHHC TO3AJAHCHHHM anbKJjal yyyH QHSHK-XHMMABIHA aia-
A3 Merophapuaan keur dodpranapuamoriaa. Macaaan, gpucraan
XOAArH MOMA2NAPHHHT TOSAJHTH YJaPHHHE CYIOKAAHHW TeMIepavy-
pacu Guaan ap¥KNaHagd. DyHHHI yuyH sXiIUH TYI0J4TaH Moxja yul
Karuapnauran, puaserpu 1-—1.56 MM 6Yaran xanunasp wafiyara ouug
TOMOII OPKAJAH O3rHHa CcOMHHAAW Ba vayHauru 30—40 cm G¥nrad
UWRIUIA 11417 (YMra KANUASADHUAT KARIIAPAAHTad Tououn Outtay OHp
Hewa Mapra Tawaal, MoagaHu 2-—3 MM rava sudgamTHpHG, yKOo#HIaw-
cTHpunazn, Karnanap TepMmomerpra pesiida xanxa épaaMuia OMPHKTH-
praand, Bbyuza mMoola TepMOMeTPRYUHr cHMOOAH wapyacu Gunan Oas
paBap TypumH kepak. Cydarpa Kanuangp MOLZAaJJapHHHE CYIOKAAHHIL
‘remnepatypaciunu anugAafgurar Maxcyc acfobra KoHaallTHpHAanH,
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AcBob cexHMH-acTa KH3nHpuaa GolUinavaxy. Mogpa cyioiiada Gou-
Jqarad Ba cywgaaygud Ofaran TeMmuepatypanap opaJHEH MceAlanudr
cYoKAantw Temeparypace Aed artanaad. Mopgauukr cyiook diaza
XOCHA KHAHUWIHMAAH YHMHI TYAHE SpHrydra kajap 6yarzu temmnepaiy-
pa opandFn MODLARBHHD CYIORAGHHII TEMOEPaTypacl HHTEPRBAJI x4-
cobmanann. Mojza kauua To3a OyJca, CYOKAIHUIL HATEPLRNIL LUYH-
ya KH4ak 6¥aaad. Tosa mopranapunnr cywkaanHw surepoanu 0,5°C
ra Tour OYsHWY Kepak.

CYIOK opratilk MoAlanappiur Kaddauwl TeMRepaTypachid aHHK-
Jaul yuyH oMl xainaw acHobulan Qoizananull MysisnHH, Cyog
Mojaanapiui  xXapaxrepdaliaa  MYXAM  (QHSHK  KoHcTauta — HHCO
AHYAUK Ba UYp CMHABPUE kKVpcaTKkHubWAan Qoigasannnann. Cyiox-
JUE 3HYAUIHHE aduKaall yuyil, Gatia, Maxcyc nHenomerp 20°C na
apBan cyB OUJAAH, CYHTPa TeKIIHPHAAETIAH CYKMAKWK Ounan tyazipud
TOPTHAS/U B3 OVl NUKAOMETPLHUHT Maccacuil XuccHra OAran xoaua
CYWRNHKAAPHMIT Maccadapy auHRnanaaum, (Ojartana, MOARAHHNME HC-
6ull simianien 4°C Nard CYBHEHET BMUJHIHCaE HuchaTall  XHCO3 4l
Kabya puammrail. MoAds MorcaCHUBHHE  OFHPALCLHU CYB  Maccacd
ORFUpAATHTE BEeGaTd pruednil susiUKHA Gepald Ba ¥y 420 Sunan ndo-
Aaganaut, HneHuit anqankns Te3pog anpKzall Makcagnja Kynrana
xorhapra epeoxerpaapdan Goiipananniain. ApeoMerp CYioKJNiKKa
GoTHpHArania CYKAHKNHHE HBCORH 3WWAHTH KaudJaadx Ram Oyaca,
APEOMETP WYHYAIUK CYIOKNIKKA GoTagd, ApeoMeTp MyBo3aHaTia T{x-
Tarad, YHIHC WKAJACHT8 KYpCaTW/irad Aapaika CYIOKJHKHHHr HHCOHH
3ULLITH xHcobianaan.

Mopranapnuor Hyp cHHAHPHIU KYpCcaTKHuYH pedpakToMerpap cp-
AaMHAa aHnKaapanu. CHHANPHEZ KYPCATKHYHMHH &HHKIAW YCYJH
HKKM XILL MYSOT 4erapaciiiad MOHOXPOMATHK HYp YTradaa HyMumre
MaaxOypHil OypHAHIN NMPUHOMOHCE acocnadHaAH. HypumHr TYINK HYKH
Kairtuel  Oypuari KHiiMartd pedpaskToMmerp UIKaNacnial  oyiHHANM.
CHrznpuw KypcaTKRUHIN aHHKAawWwAa [—2 ToMui Mompa kKepax G-
Jdaik, X060,

Oprayng Supakvanzphan  kyrdaanrail uyp VTHAsHAranizs ynap
KYTOA8RTEN  BYD Tegdcdlriipd Yurra  exu ganra GypHINT  MyMuilL
byunafi xycycuqar mMoamadapHHHI GHTUK arTusaued™ ped arveai,

7-8 Opiannyg GHPHKMaAAPhid TCKIHPHMIHERT GH3KHK  yoy1iaph

bpid;mw NEMHSRIND acocHl Basnganapujan OMHpH TAPKHOH Mab-
Ay 0YMeH Ghpukdiaaap ciadtes guaunwanp, Hiynuurler, noMabiym
(T "ls:w i CLGITe? KHARUCad) MONNAHHHT CTPYKTYPACHHRH QMIKALIN
X‘ffl BOTTE LoaaMitdidg LU,

l a ik GupHKMAGAPIHHHT TYSHRIONTE  ANARJIANLN  XUMUIBHI
YOVLLii ) C.-:*-lz;i; GUP KATOPAAL, (JU3HK MeTOAMNAD XaM KyanailiimMorua.
Girank UCVOAAED NHMIEBAN }‘Cvfﬂmpla Kaparanga Onp nanYa ad-
o LHNAEDTA T, DynA Hafnsni AYAa KHCKA BaKT H4Bja Ba 03+
THHG P.*II-I]'.‘,_.,._..I"J'_.LJ I‘»U,J.ma capparal GaxapHLI mymmm. Liyuuuraex,

Ty = 1 —  rrr—

* QUMK BRIN2ANE MOACKYAANE ACHAMNMOTPHK  YIVEPON QTOMH  OyAraiAACENA
parudil GyTaiH, .
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dGp3HK MeTOANaD épAaMHNA XUMHABHI ycya OunaH oanbé 6yamatan-
rau naTmkaJapHi xaMm ojca Oyaazd, _

duznx Mmetopnapra: ONTHK CIEKTPOCKOMHUS, -, HK-, TIMP-
CREeKTPOCKOTIHS, MaCcCc-CHEKTPOCKONHA Ba 601urqaﬂap KdeII,H

OnTHK CNEKTPOCKONHSA, X03HPTH 3aMOH TaCABBYDPAAPHTA K¥pa epyF-
JUK XaM 3appaya, xaM TYAKHH XyCycHATHra 3ra. Epyrauk -— k§sra
KypHsaanrad uyp. bynman TamKapn HHCOH Ky3H ceaMaliauran peH1-
red, yasrpadbunadiua, undpakH3ka RypJaap xaM Maexyx, By wypnap
SACKTPOMATHAT TYJAKAEAAP JeHHJaan. Xap KAnjad MOJexynara
SACKTPOMArHKT HBYpP TahCcHpP ITTRPHAraHNa V3HHHHAT 3HepPTHACHra MY-
TaHOCUG Xonga Hyp Ouaad ¥3apo Tabcippa 6ynand. bymaaid ¥sapo
TABCHUD OGTHK COEKTPOCKONUS opKann YprauuiamH.

bupop oprannk moigara (ywymad Mogiara) Hyp TYIIHpHACA, HYP
MO OpiaaH yTaam EKM IOTHIALN. Hyp wTHaca mopgka MoneKky/a-
CUHHHT 3HeprHacH yarapair. By ysrapiiaunr xapaktepd HYpHHIT
Ta0HATH BA MOAARRRIC TY3UIHIIHIA GOPJIUK,

fOrnanm cnekrpnapn yprannaagurad ac6odmap CREKTPoOMeTp €M
cMekTpopoTOMeTp  mefimaaind. Xosuprn Bagraa C@-4A, CO-§
CP-2ZM-CO-4M mapiann cnerTpoueTpnap Huad YHKAPHIMOKJA.

Mudparuaun crekrpockonua. Manaymii, Moazara aAeRTpoMarHuT
HY[} TabcHp YTTUAPHATaBAa MOAda <«Kisrajraws xonarra yraauw. Opart-
Na, MOATA ONTHK CNEeKTP coxacHra MyBO(QIUEK KejaAHraH 2Heprus iTea,
YyHHIr afimauma, TefpaHMa xapakatjiapd Ba BaJdeHT SJAEKTPOHJAAPH-
HIHT 3HEPrHsCcH OopTajin. AfinauMa 3HEprHA MOJEKYJIAHHHT ailaanmMa
XapaKaTHial BYXKYATAd Kejand. TeOGpanMa 3HepIds MoJeKyJaZaTH
aToMnapauar Oup-Onpnra HucGaTan TebpaHWMIMAAR Xocua SyaaiH,

Texunipunaérran moaga ophkanap ¥TraH HHQPAKH3UA HYpP HHTEH-
CHBAUTHHHHP ¥3TapHiUHHH Vivail HatixacHpa OH3 monfanwur HMK-
crnekTpura sra 6fnamus,

MopTaHUHT CNeKTPH AeraHAA, MYaHaH JacToTana €KH TYIKHH y3yH-
JAHTHAA PNEKTPOMAFHAT TYJAKHHHHHI XKaHYa KHCMH WOTHARIIHAE (EKH
¥rkasn® 0O60puJHIINAH) KkypcaTysull rpadux rtywynunagnr HEK-
CHEKTPOCKONHA TpadUCHARAT XKYIT XoaJapHia OpAMHATA YKHra W0THJI-
TaH Hyp HpoueHTH, abuHcca YKHEFA 3ca TYAKHH YSYRANTH KYHAHAAMIM.
1- pacmpa aueroctipra s¢upuuur MK- cuekrpu xenxtHpuaran. Anbne-
FRANApP, KeTOHJAAP BA KapOOH KHCJIOTAAAPHHAT chekTpaapuma >C=0
IpyNnaHuaHr BaJenT teGpauuunapu 1700 em—! coxaza KysatHmazm,
I'pynnanap TebpaHHIIN KYTTHHYA XQPAKTePUCTUK 4ACTOTAAQP XaM Je-
finnagn, XapaRTepHeTHK vacToTanap MOAAAa MOJEKyJacmia y ERu
6y TrpynnatapHHHT MaBXYLJAHTHHH, WYIHNTIEK, HOMabJAYM MOIAA
MOJeKyJACHHHHI TYSHJAMWINEH AHUERJAIUTa HMKoH OepaiH.

HK- cnekrpiapia TeSpaHHmLIap 4acTOTACH KyJAa Kyn OMHAnapra,
ABHU Myafisg Tpynna xawaait atoMm OGujan GOFMaHCAHJNHTATA, MOJEKy-
J1a HYHAATH Ba MOMERYJANAD OPacHAarn y3apo TabCHP KyudapETa,
aiipuM rpynna 6oilka aToMm Ba Tpynnanap 0#aad BOAOPOI GOFAAHULI
XOCHA KUJHIW-KAAMacTHrdra GornHKAup, Hudpagusun cnektp yeyad
Guaan TOBAPWIYHOCTHKAA O3HK-OBKAT  MAaxg JOTNIApH  TapRUOHAATH
aMUHOKHCJQFaMap, wWwaKap MOZAANap, okCHKHCAOTaNap Ba XoKasoJap
HHHﬁﬂaﬂéﬂ
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l- paes. Aunetocupka sdwpuysar HE- cnextpa.

Yavtpabunadwa (¥B) crekrpoc- ]gg . e
konua. YibrTpabutaduia CnekTpaap
BAJEHT 3JCKTPONJAAp, MOJeKyJ1aaard
INEKTPOH  cHcTeMasnap Kauxal Ky-
IMMATAHAHFH XagHjAa Mabaymor Oe-
pann.

Vaprpabunadimia {¥YB) cuerrpoc-
Kolns saekrpoMaruunt ryaguaun 200
paw 1000 HM rava opaamghparu Hyp-
nap TabCHpNaa BAAGHT 3JieKTpouaap- 27t
HHur 6ap opdHTashan  HKKHHUHCHIA
YTHIUI apaeniga  OTHAAARTZH HYP
TYAKUH Y3YHANrH Ba HHTEHCHBAHTHHH
Yaualira  acocaadrad.  2- pacmpa 10
benson, (eroa Ba AHUJAHHHHAT ¥B- °

30t

CeKTpAapH Kentupuarad.  bBenson

xangacnugary VYpunbocaprap rtabua- I ;
THra Kypa cnextp yarapand. DBynaa ! :
IOTHAMIL HETEHCHBANIL  OPTARN  BA  lewwvedee el

Genzoa MofekyJacura xo¢ coxajarn W & &0 LW 0 A,
Goll MAKCUMYM Y3YH TYAKHHAAD TO- 9 noew. Feuson (1), devea (2) va
MOIl CHJKHMAM, atranumne (3) ¥ h- coesipe
Oprai vohianapei HAeHTHPIK- Jap.
Jaaniia ICTHAHWL  COERTPIapuiad
kesr QofinanainaMokaa, Afipum xoanapia sca Oy yeya OHpuxua-
HUOr MHKIOPTIHHM aHHKMAWS yuyd XaM Kyhaauuasoxaa. Uyukn ovi-
T MBTCICHBIANT]] MOATA KOUUEUTPALMACHIa POTOpOHoHaNLnp.
Torapuiyuocainxia ¥ B- cnertpockons metonnt drunan cabs3apor ra
Mesadap Taprubspara aaor, docdop, Temup, mMiue, kobaabr Ba Goll-
Ka 2aCcMeHTRapHn miynuurgex, O¥éK xamna oWuongd Moplafapnuir
CIMPATHIH AWNEIAUL AV UKL,
Supoernd maruut pesouanc (SIMP) crexrpockonuncyk oprayik Giu-
PHEMANORI: TonHmy midarig yyotsonnniran dlisa-xnnisieni
MeTorALp bt :i A a\ﬁ:rh;f{u}}lﬂn;;:[p.

-
L)



o el W, Y i

?JMJUJJ_M

e

B T k‘

3 paca. TIMP- cnexvponerperur o001 Gho XpHacn:

Foo wymls copamean Aty Pal 2 — MO 3 — PODoRAES DRTHETRETonH: £~ farapyp-
ERL A IU[-I}'[}.I ATEHY PCHOPATORN,

S ciekrpocronns VB pa MK- cnextpockounsian moaad dba-
RAITHEA #5PpOBNR MAPBRT M&dJonura ryHHATanfa, atnn  saiponap
Marnar maiiond Swaad V3&po TATOHR 9THID HATIHACHAA MALJAYM
Y3yl rar r*mgmx.rzdpmrnr rinaing Ginaw Gapk guaagun. Mar-
WA Anpadan cudaruaa H, ¥F, 150 pa 3'P pap k¥upog munnary-
digi b

duTen marssy pezoecucau (HMP) gysatuwr yuyn moraa amny-
J2ra CoMal OKope Kyuwraauman oMKl MaruiT Maitionura xHpH-
Tidaan. Awvnynars raarax fpaaran 6¥anb, yuaan paano 4actoTan
Varapyruan 108 VTx&asirz2Iu. TORHHHT 92CTOTACHHH TeHepaTopldal
Varan)Hpnd Typnol MysMiEz. AMoyaara Ypadarai raiataxrad yTran Tok
YITAPYLHAIL MATHHT MaTUTORY XOCEa KHAAAN. DHeprud Mo/ila TOMOHH-
AN IR Y MATON KYpELImnAa oTHnaan, [enepatopran Oepunaér-
rag nacvora (W) oo olwapa Goprd, yruy wyaaatl k4EMaTra erkasiln
MyAKIIERN, OYHAQ SIAPO coHAnapu kafita dVHaauwra sra Gyna Qolw-
Jastail, Ana iy naitTia monaga sHeprus wotaii. HaTnmokaaa pesonauc
pBysiyiara kenaau. Mogna oueprus o1ranaa  3aiDKHPAATH TOK Ka-
Mafind Ketaan. JHePrHd TUIHIIN Tyraragiay KeffHH ZaHKHpLAaT TOK
acan xonura Kafragd, Hatuxajna gacTOTAHHHD Xap Kawiak yarapru-
PHAHLIY MOANATA T&BCHD KHAMafay, CHeKTp pe3onalicd PerHeTpaTop
épaaMmnia ésunanu. 3- pacmaa FIMP- cnektpomeTp onauit KoNcTpyk-
HUSCTHIHIT OJ0K cXe€MacH KeATHPHITaH. :

[IMP- cnexTtpnap ofataa 3pHTManaplaH oJAHHAAM. JPHTMAUHHT
ronuewipauuacy 5—15Y% arpodtga 6Ginasn. IpHryRunl cHdaruga
nporeny 6yamaran INMP cnexrp Gepmatinuran {(CCly, CS), wynuu-
AN xoaaappa pefirepufinanran sputysunnap CDCls, CDyOD, CgDs
RS EHHNER:] 8

Macc-cnekrpomerpHa  yCyad MOAARAAPHH TALKNE KHADIUGHHT
Iy Aail METOJHKH, OVHAA TeKUHNPHJAETTaH MoJdekyaa €kn OHpHEMa
HOHAAHTAPILAES YJAPHHHT Maccacyd Ba LIy NOHJAPHHHT HHCOME MUK-
AOPH aHkksanrtanu. Mace- Cllel{i‘]).ﬂapi-]ﬂ OJIHIUTE HMKOH 6epyBYA NpH-
Gop macc-caerrposerp (4- pacu) pefitgam

by meTonan TEI{LHH[}HJI?CTP-:LH MOASIA TAaz, CVIOK, Kattiy O¥nnon-
Aail KATBHI Haszap yAap IH&CT TeMReparypaja Maxcye xypHamaiaa
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OyF  xXoJaTdra  YTKasuAain,
CVHrpa 3JeKTPOH OKHMH SHAQH
MoJiexyaara Kyuid sapfa GepH-
Aagn. Hartaxaga MOJIERYAA
3JAEKTPOH  unxapub, Mycbar
3apAAAH sappadarz afinagam,
¥ ¥3 uaBGaruma sAHaza KHUYHK
sappazaxapra napdananaan. By
3appazanap MAarHuT MaRAoHHTA
TAaBbCHP 3TAG, KONJEKTOP OpKa-
AU xKkcobra onunann. Hactnab-
KH XocHn OyAran MoReKyJsap
HoH {(M*) HHHD MoJaekyaap
Maccac — OpraiHKk MORAAHMAL
MOJICKYRAp Maccacu Ounan fup
xun Byhain.
Macc-aHanusaTopaaru NE:

MaccanapHra MoOC TNapuafaHrad  4-pgos. Mass: ¢ egxpcﬁ,le?mmr ol

HONAAD AETEKTOPJAp TOMOHHWAAH TyBHA L]
l{‘aﬁy'ﬂ KHAAHA LM, PEFHCTpauHH Jo HoHABD MaNGal; 2-- BNCKTPOMAND MAROaW
KHAYBYIT KypuJasma 3C3a SHSHHKJA- 8— nonzapHil FEamAWTUPYEYY (AACTARKAAAD;

HABTFaH MACCAAATH HOHJAPHHHT o eisap Ronaerp, T 6 ey
HHCOHIT MUWKAOPAHH  aHHEJALI
HyMKonHN OepanH.

Macc-cnegTpiard xap 6#p uykxu (nEK) myalisn 6yaran noira
Myso(uy Keaand. HYKKHHUHr GaNaHANHTH MY HONHHHI MHKROpHTa
GOFITK,

- Oprankk XHMHSARA MOJEKYJAAP Macc-CHeKTPOMETPHATH KyAaall
CONACH MYAa XaM TYPAH-TYMAHIHD.

PedipakTomeTpra yCyAH MOAAAHHHE HYD CUHAMPILL KYPCaOTHHYH-
HH (pedpakOHACHHH) aHUKAALIra Aacochawrad. bDywna Moanasunr
TaGraTi, YHHHT TO3aJHTY &KH 9PHTMAalarW TapkubduH ailuKAakaiu,
By ycyaaa myfa oftaufi xaMfia RHX0ATAa 03 MUKIOPIArd MoanajapiH
XaM aHuinaw MyMKHH OVaratlaurd yuye XO3HPTH BAKTHA2 KYM K¥aja-
HI.1A 4N,

TonapWIYHOCAHKAS TOBAR MAXCYMOTIADUHU AHAMNS KRAR yayh
0y yc¢yanaH KeHr q::oﬁnanaﬂmmoma Hly mymaagad os3a5-0CKIT
MaxcyJaoTNap — éf, MCH, TOMATAM Maxcyfloraap, mypalio ba aiou-
aap peppakTeMeTpHR €PRAMHAA TeKWIHPIAMOKAA, Macanai, Os4K-
OBKAT MaXCYNUTAAPH TaprubuAard EFHH MHKAODRIL aiuiiaair, Cylok-
JUKJAApLAary CIHPTHEHP MHKAOPHHH ¥YJvall, KOHAHTED MAaXCYJNOTALpH
£a Xap XHA HOAAKATOJN HUMMAHKAAP TapriGugarn acocii Ma '\L},JIDT-
M TEXHOJOTHK XpOUECCAap apaceuuia KOHTPOAL KHJAMULRA pedpak-
TOMETPHAZAH KeHr HoHzaAanuIazy,

PedpaktoMerpaap &paamuaa Byp CHHIHPHIN KYPCATKHYH aldKe
Nanazu, MoanaHHHT TO#AMCH YHEMHD ARHKJAAHraH CHHAMpPHUI K¥pcare
KOURHE XKAABAJAAH OAMHrAH 032 MOMAAAMHHI KOHCTaHTacu OWIad
gakKocnad KYpusand, Arap MOMIAMHAF HYP CHHIUPHII K§pCaTKHYRA
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Kepaknu KHimataan kYnu éunan 0,001 ra dbapg gnaca, 6ynaafi moa-
Ja To3a xHcobaanaan,

Hyp cunpupnni kypeaTkuud TeMrnepaTtypara GOFJHE, INYEHHT YY4YH
peppakromerpuk Ynmuawsapan 20°C pa Gaxaprit xabyd KRAHATAH,
Ynuam paktupa temnepatypasap opacupa dapg O6yaca, y Xoaga
Maxcyc Kagpanfgad remmnepatypadaap dapyAHUHr KEAMaTH XaM x1icob-
ra oannagn. llynurrrex, 6ocuM xaMm pePpakTOMETpPHK ynuaul HaTH-
Magapira TabcHp KHAaiu., BocEM OpTHIIM OUAAM HYp CHHAMPHIL KYp-
CATKHYH XaM OpTaiH.

Hyp cunappum KYpcaTKHUHHH AHHKAAUI YCYJAH HKKH XHJ MYXHT
Herapaciiianl MOHOXPOMATHK MYp YTraHiia HypHWHr Oypuinil (CHHRLUI)
npUiNiHNTa acocaanrad, HypHHAT TYANK HYKH KAHTHID OypuUarkEHHT
Kniimatn pedpakrToMeTp IMKanacuaad oaHHanu. Jlaboparopusaapia
{oiiIaNanUIagHTaE KYMUMAHE ped@paKTOMETPAZPHUHT OAJANH yMyMHE
Tysuhuiuy GHxas tadHmaiank, Kynuwank pedpartoMerpaapra Tek-
HINPHAZETTaH CYIOKJHK HKKHTA NPH3Ma OPAcHra XKofinamWTHPHAADH.
Ipnamanay Vyraétrag HYp CRHAAH €KH Yy MYXHT uerapacH opacHiaad
aKC STHLIN HaTHIKACHAA, HKKOA €PYE Ba KOPOHFH uerapa XOCIJI

B- pacy. 11PD- 22 pedpagtomeTpH:
J— Ripum oEYAAPE; §— Hopnyd; 3— Gapatane
Aarh IIKaNa; d-= NPUAMANYE X4 PaKaT '2 KeJTH.
PyBYH MaXohHK; §— [OAAEr] G- Fuanaanran
KICMHHOD POTTOBKACH] 7-= TEPMOMETP KOpayaen:
B— LETYILEP: 9-— OfHa.
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6ynann. Uixanamary Oy uyerapaiuHr YpHA TeKWIHpHAaérrad MoLAa-
HHHT TYJHE HUKY KaRTHIY Gypyarura GOFJIHK.

Epyrauk man6au crpaTHAa HATPHAAAH axpasud YHKAAMTaH MO-
HOXPOMATHK HYpP €RH oAAMH épyriaHk uHypHAaH dQodJanaliJain na
Maxcyc ofiHa GHAay EPYRJIMK TyWUaJHrau X0AaTra KeATHPHAKO, cyir-
pa épyrauk npuaMara Hydantupunagd. ManayMmkH, SpyriIlg xap xin
TYARHE Y3YHAUKAATH WypAapAaH Tapku® Toaran. LEPyFAaliK nipusma-
Japian Yraétramna JHCNepcHA XOoAHCAacHra yuypaban, llatrKajga urii
yerapa opachia (épyr KHMcM OHJAH KOPOHFI KHCM Herapaclhia) Ka-
Manag unanguagap xecuan Oynann. By —pedpaxromerp mkaaachnan
Xucod QMITIUEH  KHAHHAAUITUPANH. XO3WPTH BAKTAA HIKAPHAACTT A
pedpaxToMeTpiAPAd EDPYFAUK ANCHEPCUACHIH  HIYROTILI YUY KoM-
neHcaropaap KyfAnaran. Komnencatop pacracuni Gypaul 6iiaau arkon
EpyF Ba KOPOHFH erapa Xociad Xuaunagn, PedpakioMerp Kypcat-
KHYHHUIC FYFPR HAAASTralAlrdHHT  TeRIUHPHIL YUYH HODMaX CYIoN-
JUKAApAad €KH AUcTHAdadras cysaad ¢ofizagamsiaazn, Ductranan-
rav cycuuar 20°C parm Hyp cHHRHMpHW kypcarxuun 1,333 ra Teur,

Tosapwynrocnuk gabopartoprsanapiaa, kynuuua HP$-22 maprans
(5- pacy) sa PHJI-3 map-
kaau (6- pacm) pedpaxrto-
MeTpaapaad  (ofizanaui-
naan, .
UP®-22 mapranu ped-
PAKTOMETpLAA HYDP CHRIH-
putr kypecarkngu  1,3—1,7
opankgaa 6¥aran momna-
jgap Vaumanani, By ped-
DAKTOMETPAAH  CYIOK €Ki
KaTTHE XoMaTHarH cadoar
Bd O03HK-OBKAT MaxcyJoT-
JAPHHHAT  3PHTMAaAapHHH
aHaMH3 Kuanmpa  ¢oiiga-
JaHBEN 2 K.

PI1JI-3 mapkanu ped-
PAKTOMETD  CYIOKJAHKIA]-
HH Xawvjaa KOHANTep wWax-
cyAoTaapxard, KoHcepBa-
JNapparsy, KpaxMannard
KYPYK MOLRAJApHHHT MHUK-
OOPHHH  caxaposa MHKJO-

i

6- paca, PIUT- 3 pedpaxtomeTni:

J— TRDALRY 2 KoNomid; d—  KopHyc:
4= mHenepehor anabl 5— DACTEH Ka-
MEpa] 60— ORGP BA NDECTHH Kanepai
GOFIOGYH ILREGp; F— 10 KOPH  KAME-
pai E—LYpPRAIKUY; G— Topraoyetp; fi—
NI BYKTANN TOMmEI wIyd mMJTsan-
AANfaN KASHTRHRT  YOTHER  hpodiacH;
M= 1unanal 12— pyroarua; JJ-— oKy-
JLHD,

22004




pHra rakxocna® HYp CHHAHPHW KYpCaTKHUMHH aHHKJamra MyaKan-
JAAHTaN,

DOTOKOBOPUMETPHA MeTOARAA 3pHTMa Taprrluiparg Mojjganap
agikkiaiaai, By MeTon TexkwHpUAzéTray MOAZAHMHT MOHOXPOMATHK
HyphH Tansal oTHUnra acochanrad. Texmupunadrral MoAAa IPUT-
MACHIHNT panry TaOuRii éxkn chelddlK peareHT TabcHpHAA XOCHT KH-
auuran Gyasmn MmyMeuys, COTOKONOPUMETPHA METCAHAA >pHTMaNaf-
HHILY Hyp OTHIE gapaxcacH, (QotosnemMenTiaH maxcye acbob Ounan
andxnanaad. Bywgaft acGoeGnap  dortosnaexrporonopumerp ($2K)
Deitnaand. QoTozNEnMENT paHran 3pUTMANAH YT2BTrad €pyFiaHK 3HeEp-
THSICHIIA 2NeKTP 3Heprudgcura anaaaTnpaid. Bydia xocun Oyaaérran
otoror TyWaéTrad EpyrJHKKa TYFpH TNPONOPLUHOHANA OVAraHjaHrH
cabe&an Tywaérrad épyraux HypHuHuar Kamaiinudy GIK Epaamuna
annriaw Mymigon. By yeysuonr o 2dsannpry WyHaaxkd, Xap JOHM
AITYH 9TAACH 3pHTMA TalRépaauManiy Ba Kys xatocura HyJ KYHHAMAaH-
I, wy cadaban aHYA aHHK HaTHKA OANH AL,

Xap Gup pauriy MoAna Y3dUBH OTHAHI cuerTpu OHjak Xapak-
TepaArajin.

AG3uprn bayTEa NWAa6 uugapuncérran O3K tnoupara $oToko-
JOPHMETDJAAD 3HF MYKAMMAA Ba YHUBepcasas Xiucobaanaau. Yaap
kyiimaary: GIK-b6M-¥42, O2K-11-57 pa PIK-60 mapranapra un-
Kapuamuicaa, 7-pacmiaa PIK-B6M-YV4Z mapkani GOOTOKOJICPHMETP
KeNTHPHAIaH, '

TORAPUIYIOCAHKIA TOBAR-MAXCYAOTAAPHHE AHANH3 KHAHID YuyH
(POTOKOHOPHMETPHSA MCTOANAH KeHT dofinanannnann. Macanan, Ipuce
yeyan GlHIar rYmTan MaxcyJ0TAApAard HHTPUTJIAD aHEKAAHALR.

flornpanerpua MeTONH alipHM MCOAAGASPHHNT €DYFNHNK HypH Te0-

PAHHIMMAPHHE MabJIVM HyHAJILra Y3rapTUDHW XOCCAacHra aceejaH-
Tau,

7- paca. GIF- GOAL VA2 v T KOIOMHNETPNY,

J=— Wb T BACTark; 22— MEih GAnKIra yJanaknral  KAeMMs: 3—  HioReTala
YRR Havyol; 4--FUT Gupalan patTy Pl §— UNJHRATHD; 6 9an Gapaban WKanacd,
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Typaz TeKHCAHKAA Xapakar KHnadrrar OnAHi EpYyRAUK HYPH Max-
c¢yc Huxoap npusMacHiad JTkasHaAraHfa gyrénanul, Myaisas TekHe-
JHREAA Hyuanaca, Oysnai nyp gyroraxzan syp feiinnapn. Kyroasnran
_HYPHHUHT XapakaT TeKHCHNTHTS TMepHeHAHRYAAp Oyarad TeKHCARK
kyrbaarnu texucauen peiiunagu, Opraduk {uapHgManappag Kyrbaan-
TaH HYp YTKasHArasHaa yiaapaara KyroMaHHill tekHeAHrunn Yarra éxu
yanra Oypuil XYCYCHSATH MONMAUWEC OUTHK akTHBAUCrH Reld aradani.
OnTHK aKTHRANX MOAJAHHHT KPHCTAJNA DAHMAPACH TY3NAHIIKIHAL
Yzura xoc xycycHuartaapura (arap ONTHK AKTHBJAHK MOLIA KPHCT3AN
xoqataa Ofsranga wmaModn 6¥nca} €kH MONERYMAHHHT TY3HJAHDI Xy-
cycHsTaapHra (arap spuTma XoaRna Ofxrasna ONTHK axTHBAHK. Ha-
MOS8 Gfaca) acocaanrad. Macanal, caxapoza, gpykTo3a, raickosa sa
BHHO KICJOTANADH 3pUTMa XOAf13a XaM ONTHK AKTHBALK HaMobH KM-
AaIH.

Opranux MOANANAPHHUL OTNTHK AKTHUEJHIUHH aMNKAAIl YUYyH 00-
nasoumatpiad doiigananunanu. I[loaspumerp épjiamiina GHpop MOA-
HANINT ONTHK aKTHBAHPHIH HQOAANCBHH CONHLBITHpMA OypyBdadlHK
anuKnadagn. MoppanapHHUr ODNTHK AKTHBJANIIHYE TAKKOCAaDl y4yh
conrwTnpma SypyBuH/IHK |o] xHcoGa26 TomutaaR. ONTHR 8KTHB MOX-
AAHHHI KOHueHTpauusacH 1 rfma Ofarauga 1 AM KansAaANKAary xarv-
faMna KysaTuarad OypHwl Oypuarn coauiutupme Oypyssanaus ned
aranajd Ba y Kyilugaruua sfpogananaiu;

o 100
—_— 11
o, (L.1)
6yuna: g- 6ypum Oypnarmw, C- KoHnenTpauws, I-5pHTMa KaBATHHIHT
KANHHAHTA.

(2]} =

7 2 ¥4 g &7 &

8 -parm. C¥-3- THILRACH caxapuMerp:
F— OnpasaLard Ayna; Fe YAMAILLINCAN RECM MOJODKECH] J— WKahain EIfn Kenti-
PYEYY BHAT, 4— sAMaIUMHARRFaAR KaAHT; S— NoAAPHMETRHK KMGBETANAL YUYH Hame ]
O== HOAADHIATOD: 7= CcheTOduanTp GuAad Gupra aPIARYRYH KMIABMa, §— HYD Oepysh-
Yl XMChE e JaMire GHAaR RaTPORHE MaXiKaMAsfiowran puAT, Mi— Tpestpra; M
PRILEM BRAKACH) J0— 323CMACHRE BHUTH) [§—TarhAuk; /M— EpeMaike] yRITHIL Jacs
TarTky J-= FuAb3z GH7aK aHAAH3aTOD; J6—~ KYsaTull OKYJHADH,
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(1.1) ¢opmyaara acocan 100 wmi 2puTMazard MOARA MUKJIOPHHH
rpaMs xhcobuga wyinjgark ¢opMynz OpKany TONHL MyMKUH:

ot 100
= j,[a}gj ' (].2}

CaxaprMetp nodsipuxerpuaur dup Typn O¥nA0, ¥ 3pHTManap Tap-
KHOAard caxaposza MORAQPHHM anngaawra wmyJgxkaasanpran, Caxa-
puserp (8- pacM)HB MOARpPUMETpHAH PapKU MYHAAKH, YHHAT TYFpH
RIBHMKAR 0kanacH caxaposa MEHKRopR O9faad Takeumaauran., by
¥ipn wcaganwar 100 rpazycn  noasgpumerpunur 34,62 aftanMa
rpanycH wKagacura TYEpPH kenaiu,

CaxapiMerp {paamMia UOMABLAYM IPUTMA TApKHOURard caxaposa
KONUENTPaLUACHHY @HUIAL L MYMKHH. Macagad, acani, KOHAHTEp
MaNCYROTIapY TaprubERArH Carap03a MHKAOPH TekmHpHiaain. O3ug-
OBKAT MaXCYqioTAZPHHR auanfiz KYAMilla XaM CaxapuMerp HIUNATH-
Jaanil.

I BO6. OPrAHUK XHMHA CAHMIATA ACOCHA HA3APHA ¢HKPJAP

8- 8. Oprasvk xuMua $haHnzard gactaabkH Hasapuaaap

A. M. Bytaeposuuniir XUMEABHR TYSHAKIW HA3apRACH APATHATYITA
gKanap Ganna opravuk GUpPHKMaNapHHHT TYSHJABUI MOXAATHHY TYIIYH-
THPIW yyyi D Kalva Hasapusiap MaByl 544,

Papixkanaap wnasapuscn, Opranix XHMUEAa AacTnalKil Ha3zapus
papukanigap wazapuacuaump. XIX acpunnr 20—30 fingnapusa bep-
neqdilyc Ba Jindnx pajuxannap HasapHRCHHH HJArapH cypannap, Ke-
Hunuanuk sca lefi-/lioccak sa Bédep 6y HazapusHH PHBOMKJARTHpAH-
nap.

Hewmuc oanyu 0. JInbux ysnunnar worrnpiAiapi OuAan avyug 6o-
OOM MArH3Ufal OUp KATODP OpPraHdk Moafanap axpatiud oaaH Ba
yaapitg xnisnacti Kafita vmaagd, ¥V ymy MOAAAAapIHIT TAPKUOHAA
yarapuabanran CsH;—CO rpynna fopanrndd aangaaaw Ba YHH pa-
AUKANA4D KaTopura Kyaau:

4
CeHy— C‘\ H Genzoll anbherny

Gedacit KHe0Ta

C H,—Cf
alls \OH

GelH30WT XA0pHI

ffo
C.H,~—C
sily \Cl

Pasuraniap 51a3upuschra acocas OpralHk MOQIRNEP Peakundra
KPR, Goina xocnaaaapra afinasrasaa yaapallir Moaekvaanapi-
Aa atoMaapani: panivi Gap rpynnacy Ysrapmaiigu, DByegaft atom-
Aup Chriiacs padene vap pefinanf, opraltnk Mofinazap ManlayM pa-
AligadGapAan TapEkuod  woirain, neG TywyuTthpHaain. Ywa Baktha
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papuxasnap {(atomnap rpynnacu) Gapxapop MOZA2 Ba YJAAPHN TO33
X0 aXKpaTHO OJHHI XaM MYMKHH, fel Kapaaran., ¥Yopia BaxTaaru
oprallik OHpHUKMa/JdapHHHT pajusaatapra kapald rpyunpasapra apa-
THIAHILIA OPraHAK XHMHAHNHE KIICMaH PUBOXJIQHHUIGrA HYJa ouynb Gep-
AH, AMMO paiauxanjaap Hazapusicll y30KKa GopMajH, YYHKH YHHHF
TapapaoOPAapn KYNUUAHK PAABKANAAPHHUT MOACKYA2 TY3HAMWIBAA
TYTFaR YPHIHN HCOGTAAH oaAManniap.

Tapuxan 6up 03 BagT ¥Traq XumuABHil peaxunfiapila GHPHEMa-
Japlarli BA WIYHHHIAEK, pajuxafnapihard BoACpoi artomaapil OoHIKa
aToMJaap GHAAH anMallRHUMH HcGormaHranman cyar, ¢y nasapna §3
MaBKeHnHH OyTynaail AYKorau.

Tanaap wasapusacn. XIX acpunsar 40—350- fluanapuia panukanrnap
HA3APHACHHHAT VPHUNN aHYya TAKOMHANAWTal THIAAP [Dasapusicn
oann. By wasapuauurr rapadacpaapu JK. Hioma, L. 2Kepap, A, Jlo-
pad, A. Kekyje pa Gowkanap opraink Mopfadapufur Ty3HAHLIHUIA
TaxkpuGa fijan O6unan asuxnad 6ynmaiav, vaapud dasgar moackysa-
AAPHHHT PEAKUHAra KHPHUIMIUH HATHKAcRAa V3Trapaiural KHcMHIa
Kapad THNAApra KaacclipHKaunaaaul MyMKHH, ACraH (UEpHH warapn
cypannap. THraap waszapuacura OnHoaH Gapya opranuk OGHpHKMAJLAD
3HT OMMAI TY3HJIHIIAATH MOARAJNAPHIHC [BOIZGPOM, BOAOPOA NJIOPILA,
CYB, aMMHaK} XocHnanapy Rel gapasaan., Tunaap uasapiacura xypa
opraHiK OupHMmanaap kyhunarn Gewr Tuora Oyanurax: 1) eoacpon
TRNOH, 2) BOOOPOA XJNOPHA THIH, 3) CYB THOH, 4) aMMMAK THDH, H) Me-
T&H THIH,

Tunsap nHasapufAch oprafuk XUMUAHHET {i0a faBpla pPHBOXJAHH-
Imura anua xHcca gyuinu., Hurd opragux OHPHKMANADHUHT CHHTE3
KUNNHUIOH, YAap XOCCAaNAaPHHUHT AaHHKJAHBMIIT baiMKacHia THIHK
GopMyNaJapRAEAT COHM OpTHO Oopau. AmMmo kKeBHUIIYAJBK OpradHk
OMpHKMaANApPHHHT AHTH B2 SUICH XocCaNapuuinr Kalid STHAMIIH HATH-
HacHna YNapHHHEr TY3HJAMUIBHH THOJAP HA3apHsICH 2cOCHIa TYWyH-
THPHIL adua KUl 6§1ud KoAAK,

9-§. A. M. BYTA¢poRHHAT XUMHABHA TY3HAHII HA3ZAPYUACH

1861 i A. M. Dyraepop opradilk SUpHKMaNADHBHT HIAMHA Ma-
TEPHANHCTHK MUXATRAH aCOCAAHTAH XHMHSABHA TY3HJHLI HA3ZPHACHHH
spatau. A. M. ByTaepoBHMHT XMMHMABHA TY3HANII HAazapusAcH acy-
CHIA OPraHuk XuMusnarH x¥n fivnsapiauy Gepit itursnud goaram ma-
TepHahnap cUcTeMara COMHHAIL.

A. M. ByTnepoBHHIT XHMHABHIA TY3HJIHLOI HA3apHACH aTOM kA MO-
JAeKyNanap MOJUTAHHHP pean Mapxysn Oyaral  glUCMHANPR, aroMaap
MoJeKyaala MabayM TapTu6aa OlpUKKAH Ba yjaaprHUD (UPHKHII Tap-
TAOMHH XUMUSADHH yeysanap €plamuaa ueOOTAQM MYMKEH, Jerajl Xy-
Jocajapra acocJayanm.

A. M. ByTJepOBHHHT XAMHABHIA TY3HAHUI HAZADITCH OPFaHHK MO-
RANapAary H30MEpHS XOCCACHHHME calbalnapHUH THFPH TYWYHTHPHO
Sepan. ByrnepoR MOAeKYJNaHHHF XHMHABH{ XoccaJdapH MOJEKyJAaiari
BTOMJAAPHHHT KOWAAMIHILHra OGOFANK 3KAHAUTHHH uchornal Oepas,
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XUMHADHA TY3HANII BA33pMACHHHNE ACOCHR KOHJaJapuny KyWuiars-
ya Hndogansam MyMERH.

. Oprauwk mMonaanap MOJEKYJAANapHHHU TAUIKHA 3TYBUH ATOMJAAP
Gpp-6Gnpn Omnan Mannym TapTHOAa Goraanrad 6yanl, yaap uty Mo-
JNeKynana Aoumo GHD-GupAapHra TabcHp 3THO TypaiH. ATOMJIAPHHHT
Ysapo OUPHKILIH yAapHUHT BANEHTAMKJIApU Ba XHMUnBHHA Tabuathra
MyBO(IK MyaiaH H3YHAGNEAA aMaara oluaik.

2. Buprkmanapruur QH3BK Ba XRMHARHE Xoccallapd MOJCKyna-
AAPHHAT TAPKHOH XamlIa yJapKEH TALIKHA 3TYBYH ATOMJAPHHHT y3apo
OGupurnm Taprpbn Ba yaap opaculard Gornap TtaGuatura Cornuk.

3. Moaexyaadapuliir TapkHOM Ba MOJNeKyJaAp MaccacH O0Hp XHi
6iau0, aMMO XUMHABHH TY3HAUIIH Ba XoccadapH xap Xua 6yJjrau
MONR2NAP H3oMepAdp NefHaanH,

4. MoJeKynanH XocHJ WHATEH aToOMJap Ba rpynnaJnaap ¥aapo Bup-
Gupira tabcllp Kypcataad. byraa Oezocidta Oorsanran  atomjap
opaclifa TABCUP Kyudd, OHABOCHTAa GORNaHraHnapHna 3ca  KYYcHs
Oinany, Ulyawsr yuyn MoaekyJauMHF axTHBANCE XAMAA PeakiHAra
KHDHIIHL KOOUAKATH alnM MOMexyAaMu  TALIKHA KWUArdl arosmaap-
HUNr ¥3apo Kagnai Goraadranaurura 0ornng 6%aasnu,

5. Moppanuur xuMHABMA yarapHmnnyg yprawuw biam Guaan vurur
MOJNCKYAACHHHHT CTPYKTYPACHHH BAa XHMHABHA TYBH/JAHIUHIH AHAKAL
MYMKHH,

A, M. ByrnepoBHUHT XUMHABHH Ty3HIHI Ha3apHRCH OPTaHHK XI-
MU QAaHMHHAP PHBOKNANHIIMIA KaTTa xucca kywian, A. M, Byrnepos
yIidy masappara accecaanu XaAM TONWAMATAH SIAMA MOANAJAPRU{IT
OGPAUTHHERN Ba VYJAAPHHHP TY3HAHINHHU KypcarTud Oepau.

A. M, ByTnepopufiir XuMHUABHA TYSHAHII HA3ADHACH KeRuHYANHK
CTePeOXUMBABHI HA3aPHA Ba IMEKTPOH TacaBpypaap Ounad O6olin-
THIJH.

10- §. CrepeoxumHasuii Hasapus

A. M, Byrnepos Ba yHHHr woripaaapi, cyurpa 601IKa XHMEKNap-
HINY XITMBABIRY TYSHJRRUL Ha3apHACH KORAANApHra acoctannd oanui
GPULAHAK MOZAAMAPRRRD H30MepJapuHu ouHiITa MyBOdUK OYRTaHAHK-
aupu aua Gap Gop Oy HazapMAMUHr TYPpPUANrUHE HcOOTHamu. By-
Japra MHcon Ku/ant usobyrannus, n3o0YTHACHHR Ba YTiaMUH CHEpT-
Japid cHiTes KHAHG ONHHTAHJIATHHY XYpCaTHI! MYMKHH.

Kefnnraanux Kekyne xam A, M, BytfepoBHBHI XHMHABHA Ty3HaUL
iasaplint rapadaopr 6yaan. Keryne apomartHx OApHEManapHERD
TYSHAMILE YCTHTZ AaHY9a HJIMMH B3jaddHloaap oand Copiw.

XIX acpuuur 70 fuanapuia XuMHARBHA TY3MAHID Hasapuacy Baur-
TF'opp pa Jle-DeALHRRr MOXEKYJIAZATH aTOMAZDHHKr (AasOBHE Kof-
JTARALY (TY3HAULIL) Ha8aPHACH, A'BHU cTepeoxumuneui nasapus GHnau
PHBOKIAHTHRIANH,

Crepeoxumus (cropoc-rpekua-ghaao) XUMMARHHT  MOAEKYJaaarh
ATOMJAAPHKUHET Ha30BH] TYIHAHILHEH Yprauaauran Onp wucMyaLp.

Bautr-Topd sa Jie-Beuas yraepon Ounan Gornanrad TYpPITa avoMm
éxn pasuxasnap (pasela reTpasAp XOAMAA HOHNALrad 0yaanm, AcraH
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HAa3apHAHH HATApPA cypiuiap (9- pacwm).
Macanan, meTaHpa yriepod aToMH TeTpi-

r [1) 'n,\
AP Mapkasuiga Oyraan, YHUET  TYPTIa an
BaJedTAUrd haszona iy TETPaSZPHHID / \\\\
TS B . et -} o rd o~
TyprTa Gypuarura Kapad iyraqaras 6fsmd, ff N
yAapra BoAopcJ AaTOMH éKH  aToMmJaap p Lo

rpynnacny OuphHExad  6Vnaan.  Terpasup- P
- : . . (. ~ N

HUNT HeTadradn GOFAanuUIAap KydTe opa- f./,f \\

cugard Gypaak 109° 28 ra Tewur. €z A

Typrra tTypan x#n ypuudocapnaap ©Ou-
nan Supukkan aroman Baut-Todd acus- o p00 Mewsmusr terpasipi
merpuk arom HAed atagu, Hlynnain Kuaud TFSUINWA,
TCTPasap yuJapuja Xap XHA Tpynoanap;

TETPASAD MapPKasuAa 3Ca ACHMMETPHX yrhepolx aTtommu Typranm Oia-
€a, ¥ X0AAa MOLMa HKKHTA H3oMmepra sra 6yaanu. By ntkana use-
Mep Oup-Gupura :yia yXwaw Oyaaau.

Cyr kueqmota QopmyaaciiaH Ou3ra MabayMKH, YHOHT MOIeKyJa-
cuna kapOOUCHS, BOAOPOA, METHA BAa THAPOKCHA TPyiniad Civiak GOF-
JIAHT3H 4CHMMETPHK VIVIEPOA aroMH Gop. CyT KHCAOTAUUUC (HA3OGHI
H3OMepnapu Mogenu Kyhugarnva xoiiaawrcad (10- pacwm),

®azosuill uzomepuaHunr 6y TYpPH Kfgey u3oMepus HOMIHMN OATaH.
Kysry nsomepia — (gasosnil nzoMmepnduuHr 6up tvpn 6ynub, y da-

—— e e LE )

'H:j

.-J. . :'

' COOH

10- paca. CyT KHCACTE MONEXYJACHHHHP ACHMETpIR MO-
Aenu,
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}}- pacy. DTaninnr MERRTA KONGOPMALHACHENHE 1yap- crep-
MeHAH MOJENH BA YNApPHMAP MAPTAH TACBHDH.

30jla ACUMMeTPHK yraepol aTpodHAars TYPTTa TYPJAH XHJA Fpynna-
JADUHHT TYpJAHYa KodNairagAurira OoriHK, DBy HRxH i3omep GHp-
fupura Xyjaad mpeaMeT Ba YHHHI KYsIyJarH akcH CHHrapu yxmal-
aliry Ounal xapakTepiaHalH.

MonteKysalard aTOMAAPHURT ¢ascla XOWNAHHUMHRA AKKOAPOX TA-
CABRYD 3THII Yu4yH, OPraHuK XHMURAA KYINMHYa MOJeKyJanap Moje-
mizan dofinasanpnand. Opatia aTomMhap wap KypHHHILAA TacBHp-
aanoan. ildapaap Typran YRyiap aToMaapuu OUPUKTHUDYBYUH BAMEHT
Kyuaphi poaainaiim.

Koudhopmaumn -~ Gy nuclarad A8rH TYLiyHua, ¥ MOJEKynanap-
BUUT TYPAN S TeOMeTPHK, dral3oBHH wWakanapu Oyaul, ynap atoum-
aapwinr oaniit formap arpodupa afiaauumn rydafinuw coaup Gyna-
ag. Typan xoudopMalusuilapHIHT 6aptgap0pﬁurn Oup xum smac, ury
ca®abnu xynmiua Mypaxkka® MoJexkyNa KaTbHA MyaliiH reoMeTpHK
Iakiaa ~ Myafdii KoHdopMep Xodnga Masxyh OVaanu.

Macanan, stania wkxnTta  GypHANID M30MEpH MaBRXyAd Oyauuin
Mymrad  (1k- pacm), (Kondopmannua tyrpucuna 40, »§ ra xam Kapanr.)
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11- §. Xumnasndl Goraanull, Yunur typaapu

Oprandxg GupUKMafap TapkuOUT2 acocaH YTaepol, BOLCPOL, a3orT,
KHCAOPOA, ONTHHLYIYPT Ba Hab3an Gollka snementaap xHpaad. Opra-
HHK GHpHRMAJN&PHHAHC Y3uTa Xoc K§n coHall HYnu0IM yAApHUIT cHpaT
Ba MHUKZOp TapkudbH xaMaa MOJeKyJianapHjaary aroMJapHHBHr y3apo
rapdad taprubfa OHPpHKKAHJAHCH Ba aTOMAAp OPACHEArH XHMHABRH
OOFaiyin TabHATH GHAaH TYHIVHTHpMMAAW. AToM Ba MOJCKYJaarap-
HHHr Yyaapo Gup-GupH Ouaan Gornaymi taduaTti XUMHKIADHH KYA4
KaLHMAAH KHSHKTHPHG Kearad. ATOM TysWAMINT H&3apHICHHNHE DH-
BOFKJIAHHIDA (ABHN PAaAHOAKTHBINK XOAHCACH, 2HEKTPOH, DPOTOLNRIE
Kaid KHAHHMIUE Ba ATOMHMHI Mypaxxal TysaaraisHrigner icdor-
JAHMUIK) [aTHMKACUAA XO3IUPrH 3aMoH xUMHsRHl OOFJaHHID Ha3a-
PSICH BYRYATD KEJNH.

Pyc onmumr A. M. Bepkenreiim opranwk CHpllkManapra 3JeKTpoH
TYIIYHyanapun Gupuuun Gop tatluyg KHaras. ¥ oprasHk OHpHKMa-
Aaprark GOFJARNUIIAp 3JACKTPORJap épRamMuia aManra omair, neh
RHcoGAaaH, YHHHD (GUKPHYA, OPraliRk MoaeKyJanapia, 3JAeKTpoH GHp
aToMaan OoluKa atoMra Gyryunalt yTMmacnad, G6anku y3uUHUHT HOpMAada
x0naTHiad OCIIKA aTOMIa TOMOH CHJIZKHIIH.

Dnextposanedt (€xkm wonau) Gorsanmw Koccens Ba Jinioncnunr
XHMHABHI OOFAAUHUI HA3apRACHHH pHBOMJAAHTHPHLLAADH HaTHXKACH-
na Byxyara gengu (1916 fi.}). By vazapusra GUEOAH aToMJap XUMITA-
BHH GOFMAANI XOCHA KUAKIIEA TAUIKA BASKTPOHR KaBaTtaapuuu Gap-
Kapop AyOmet €K OKTET XOJATHI'A KeNTHpHWIra UATHAazZH. HaTixaia
3aPALNM 3appayanap — HOHNEP XOcua OYaand. DaekTpoH Oeprak aToM
Mycbar, Kabya KUACaHH Mar@ui nowra antanaad. Kapama-xapiu
3APAAMK HOHMADHHHI 3NEKTPOCTATHK TOPTHIWIHILK Tydafian momdexyna
BYXKYAra genain. bydaail OOFNaHAW 28TeponoAnp €KU IALKTPOBAALAHT
COFAqHtie AeRHIanN:

Na ¢ c; ——>Nat +CI-
28 1 )&7 28 2)8)8

Kopanent Gornannul pasapuacuun 1916 finana Jlelone Takmud
KHATAH., Ywly pasapuara kypa, KOBaieHT OOFAaHHII XOCHJA OYauIIH-
La SJSKTPOR Oup ATOMIAR HEKHHYH aToMra yrMmalian (2yHKH yaap-
HUEC SNnexTpoManQUiIHrE OHp Xua), GajkH Y3apo TabCcHp KHAYBIH
AKKaJa aTomMra TerHmad 6¥nné xonagd. Kosajent GOFJaHHIITA SHE
OAIMA MHCOJ: BOAOPOJ aTOMHIAH YHHHI' MOJIEKYJACH XOcHa Gyiuuig-
AHp, Mavaymun, Bogopos aToMJAapPHEMUT Xap OHpHAa GHTTARAN 37€KT-
oo O¥aapn. Hkkana aroMuarn 6y BJASKTPOHJIRP YMyMAaalrawia
[IHePT a3 — rediliiHuur 6apKapop >ACKTPOH KOOGWFHra ¥xiuab xoaanm:

H-J-H. —+ H'H
¥pTana typran sfaekTpod XyqPTH MycOaT 3apALJaNraH BOIOPOA
AAPONAPHEK (NPOTOHAADHHU) ¥3ura TOPTAAH Ba My OHAaH yJaapHH

OHp-6HpHra AKHH TYTHO TYpaaH.
Hxxu aToMuan Gordafiauran xydT 3JeKTPOHJAPHHHT COHH MKKHTA
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éxn yuta 6VAHIOM XaM MYMKHH, DyHH xicnopol, 3THAeH Ba aleTH-
JeH MoJdekyaacugard GOFAaHNmIap MACONNAE KYPALD MYMEHH:

0410 —— 0+:0  HC:CGH HiCiCH

| H H
0 =0 HeC=C—H H--C=C—H
b
H H
'I{I‘tf.'.-’li?pﬂ,’l STHNACH aueInged

Exnia-81 vypran aToMaap yuyn ymyMni¥ 89aran 6drra, HERUTa EKH
VYOG IREIDOETAD MY@GTH OPRANH  BYIYIAra KeNaAHTan  XUMHABHH
Goraaiigl coHa0noanp SRl KeEQACHT GoFagriit refinnand, KopaseHRT
Goiaainm winpon opranax SupHiManapaa yuoaiin. Konageur Gor-
gavtusenr TalnaTluy KRAUT MENARIIKAci acocMia 130xaad GepH
OV nodncara adud aRHEARKALD KUDHTHH.
\j Honsp-axuentap Gopiauwml ¥3  Ta0HATH  KUXATHAAHN  KOBAJEHT
GoraaHAl SYARS, viaad dawkar xocia O¥mitll mexainame 01nan Bhapg
givizad, byuza Gor xocmn OVawmdin yuyd OHD aroMauur 3JEKTPOM-
AapuryHa HIUTHDCK KMATH, ABANT OOF XOCHJ KHJIYBUH 3JeKTPOKJIAp
MyhTHI OHp arexTHHE Cepaad. DOP X0CHA KUJAHII YUYH 3JeKTPOH
Gepran atoMm — Jorap, Kadya KIMray atoMm scy axyenrTop deiiunaay,
Aouep-akuenTop Ooraanmiu xeopdurayuon doraanuit ne6 xam ara-
Aail.
Onavna. <<9pm'u» AEKTPOILIAD Ay (PTH Gyaran atox €xku HOH AOo-
HGP, TAMEN 332TPOH Kakatd TUAMarTad (SACKTPOHRAD CUHH HuEpT
raziup s .Lthermr: KAR) Bd AREXTPOH KaOyd KHIHL MyMKIHR OyJ-

ran aroM Cinoion aoaeniep Sfaaan Macanau:
NH, -+ HC - NH, Cl
1! B ¢ |
FEN: A HACI™ s § H:NGH | 4CI
H . H

ViR pCasiiifla 4307 A0HOD, BOAOPOAL HOHY aklentop. SRrH Xo-
ciA (:i," ST .‘.'-wH f‘ﬂp woarail yuwra N—H Oorhau ¢dhagar kenud um-
KHL Gitacs Japinara o,

Kepanear ra wow Gornap finFunadeniaad nGopat Goraanuw cemu-
R0 GOD ey JemURAT

Boropoa Goinam 1887 fiwnna M. AL Plawni xuetoponr éxkn asor
Sudad GLUPHKRES Bonapoi 5TOMH Gouika artoM OHaay xam Oupuka
OJIMTHI RAZAPIUA ALXAT LAk ficfoTaara siu.

Boaopoa atowmii Y3nmine AroHa sAegTpoHgHHN O0WKAE aATOM Guaay
foraaukluras Gopen (veonaan, Khneaopoiara), y o aaexktponcus (H)
RoHra afinenani. Bosopon #odn »A2KTPOHCHS B PajgHyCH KyAa KH-
yur Gyaranu cadacan ¥3 arpodiia KYy$AR 9NeRTp MARA0HH XOCHJ
guaac. Wynuur yayu vy 6omka GHpop atoMra agMuaaiiranaa yH#uHr
BACKTPORNAPHHN Y3nura ToprajgH Ba ynra suafla sRguuaawmand, Hartd-

¥ijla BoAopoa GOFRanIiul BYKYATA KeNajgH:
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R—C{ N

NO—H. - .04

Boaopon Sornanuimr Gup unewa uykranap Ougan Hdboranawand.
¥ ¥3 tabuatura kypa sAekTpocTaTHKANP. BOAOPOL GoFNanHL 311CP-
TPHACH KGBa/JeHT OOFAaHHLl IHEPrIsIcHian on4a Kam, JekHH [UYHTa
KapaMacAaH Y MOAAANAPHHUT XUMHUABH:A xaMda (UIHK XOCCATRPHIH
fenrnzawaa MyxH™ posib yiinafinu, Opraneg SupukMagarn spycdaH-
JUK, CYIOKAANNIT Ba KaftHain TeMmicpaiypact kadd QH3IIK Xoccaddap
BOAOPOL OOFJAaHHIIANIT xocw OFaHitn Ouasi GOGEANK,

C—0O—H...

12- § HIpepauurepdyar TYAKHH Tapradsill TEHrAaMacu

1926 @y Ulpeaunrep ¢asza TVaAKHGlinndalr TapkatHm TeRrviaMma-
CHHN xuco6ia6 duxad., By TVAKHH MexauiKACHHIHI acoCHH TeHTNa-
macnaup. lilpezunrep Tenrjamack yMymiid tenrnama 6¥nub, ¢a3za
TYIKUHE KaMm OVATaH kKarTa Mdccadu cHcTemadap yuyd OAgHI Mexa-
HHKaHN Keur derapafa ¥3 Huura oqgzad. Dy Teurnama GurTarkxa
MOALRH UYKTa YUyH Rylingarn k¥paunuina Gfaasu: .

AY + 22 (E —o) ¥~

Oy epaa W' —x, y, Ba z ryKraaapiarn (rasa TYJIKHAHIIHHT aMOAHTY-
lacH, v — MabayM (X, ¥, 2z} HYKTAJard 3appayasapHuir TOTeHINad
sneprusce, £ — T¥Aa 3Heprud, m — 3apPAYABUAT MaccacH.

Aaexktpon aromzaa W dyuxknua Ouaad  xapaxkrepaasuann. By
byuguuanimr ¥3 mavinocd Gop. W2 AeKTPOHHMAT XOJAATH YYYH (PYHK-
UMA TAKCHMOTH SXTHMOJJHTHIN, SBHH W2 dy 5AeKTPOHENAD JU XaXKM-
Aa TypHI 3IXTHMOAANruiin  Oepain. Ksant Mmexannxacura OWHoOaH,
MeKTPOE MawiAym opduTa OFfaal xapaxar KHAMEHAYN, SAEKTPOH
AAPOSAN HCTARraH Y2OKJIUKAATH opOurala OYJIRING MYMKHH, JE€KHH
Nap KalicH maco(aza TYPHUI IXTHMOMAULI Xap XAAMHD.

13- §. Kosancrr Gopaanvuminkur taduain. ATon 2a MOAEKYASD
oprOHTEANAD

H. Bop HA3APHACH ATOM TY3H4MiliiiW Vprausdwpary xacrasdsu
MHADHH MYBadJ(I)‘H{‘h taapaan Oupd Oyacana, aexia taxpuéoia k-
puarad K¥nrana Kysatuupiapun gsoxaad  Gepa odamanu, Macanau,
BOAOPOA COEXTPHNH TCKINMPIUL KYTHATZH SIKKa YH3HKAAPHNHC aidpriv-
Aapd BEKH #HsoxZau uldopat skawunu Kypcaran. By XxoAMcand Bsa
Gab3y NeMLUTHAPIHAT cnekipHil Bop HasapHsacH H3oxhal (opodt-
mann, [Uyuuer viyn Dop HA32pNSCHHE TEKOMHANAINTHPHW KeDak
pan. Bop uadalﬂmmra Supauyi Mapra Sommepdeabt araprupriaap
KUpUTAN. 3omuepdenns NasaphuaAcura kypa, JeKTPOH J0Upa UIaK-
auparn opbura 6iiiaab smac, 0ankH 3jaHnc LakKhEAarg opdura Gyi-
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12. paes. Avomparny saexrpon  opouTa/LIap.

aab afimawaan  (12-
paca). Houpa Oup-
rida KaTTANHK— pa-
iuye OWnan, SAJHNC
3ca HKKHTa KaTTa-
A4K — KaTTa Ba Ku-
ygg  apuM  Yxaap
Oil1aH  Xapakrepna-
wax. HIyara Kypa
SJACKTPOHHHHT  Xdpa-
KatHHu  OHP KBaHT
cond OGHAaH  3IMAC,
HKKK KBaut cob 0Ou-
JaR  Hipopanam Ke-
pax. By xBaHnT COH-
AapuH: n — acocHit
Ba I — €1 KBaHT COH-

Aap ned aranaad. n=I[ O¥aranga snanne moupara afimapagd. Arap
n={=1 6Yaca, foupa (1) xocusa 6ynazn, Arap /=1 Ba n=2 6jaca,
2 zamne, arap a=2, =2 Gyica, 2, 10Kpa xocHa O¥aaaw.

Avom opOuran. Bop uaszapusicn 6%iiMya BoAopod aToMH Myc6at

sapafnanray agpoaad ufopar 6yausb,

YHEHT atpodHia OUTTA 3MEK-

TpoH opOHTa O¥itiald XapakaT Ruaand, ned tywywrupuiain. I(saur

§

13- paca, s-opfuTasaapuiul TYPHHYA  TACBYPAAHHLIML
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By~ apduman Py -apdimas Pz-gpduman

14- pacst, p- cpbuTahsapnl TACBHPH Ba ZAPRAAADHANY  3HUIITH.

MeXaHHKACH HYKTaH-#a33pHAAH BOAOPOA ATOMHIHHL TY3HAHLUE KYyii-
Jardua TYWyBTEpHA2AN. JACKTPOH AAPo aTpodilia MawnAyM opliTa
Oyhaa® xapaxaranaumad, aToM sAPOCH ATPOPHAATE HCTAATaR BYN-
Taja XapakaT KuNanH, Dydpa 3JekTpou xap Xna sHepreTHK noloda-
Japra (opOuraanapna) OyaMumIn Mymeun, Mavsaymxg, s-opOHiza
chepHK CEMMETPHAra sra, fbil yHHHT (hasona Kanpal xofiaawys-
HUHT axaMAaTi ¥k, 13- pacMia §- opOHTAMAGRLHEL TYpAKYA TacBlp-
Aaw yeyarapH xeatupnarad. @asopud  koopiruaraiapia opOiira-
Aap ticranray fiynasnmaapia X, 4, 2 ykaapun  Oyiaalb xoiinamnuin
MYMKHH,

Xumtaedil Oorsandw nasapuscuia OyHiad TYAKHE QyUKIHAJALPLH
atox opburaanap (€xd xmexaya AQ) ned womiaanaiu. S THRHAATH
xauMa  AQ jap cdepHK CHMMETPHKAHD, WYHHUT YUyH 3apsipuir
TakcHMManAME dakatriea paaunycera Oorani Oyaaan. boilka rtdnfa-
I'H opOHTanIapnaGr Sapuscd cfcpHK cUMMerpHara ara sMac. Maca-
Aai, p THOHASTH SJACKTPOHA&PHIRT Y4 XWUA y3ap0c  NEpReHARKY.NAP
nynamnosa kofinaurray AO napn Masaya OVAHG, yrapusul LIagKnH
rantTaacuMon kypinnnga sra (14- pacyy,
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MoJaexyaap oponrtan. Tagkukoraap HaTuxach myun xypearais
kH, OHp KaTop MoJeKyJdanapia XHMHABHA GOFMaHHIG Xocna O¥nmpaa
MybTaaran »eKTpoOHAapral TAKApH TOK JeKTPOHNED XaM Mak-
JyM poab YHHangu. Macanad, HORJAWTaH BOJKOPOA MOJEKYJacHRIUHC
(H*) 7ToK snekTpoHgap €pjlaMHia XHMUABHI GOF XOCHA KHAHINHHY
k¥ypaiiangk. by sappauann {(H+)} XIX acpuunr oxmpuna TomMcoH BO-
AOPOA MOMEKVAACHHHW sJieKTponaap Ounan OGombapauponka Lilaui
HATIDKACHAA XOCHN KHJAN. CHeKTPOCKONHK TAAKHXOTIAZD IyHH RYp-
caTaAWKH, 84po Ouaan 3appaua opacuaarn Macoda 0,106 nm, Soraa-
HUW 3uepriacy 2,79 3B ra tenr, AeMaK, ¥ 4043 MYCTAXKEM MOJeKY-
aa. M2+ pa o6urra saerTpod Oynragnurk cafadian Gy Moackyaaga
6np »aekTPOHMH DoFnanyl 0VaiaiH.

K¥nauauk xjn aToMIdx 3appauanapla XKyQTaAanMarad sackipon-
Jap MaskyA. JKypriaauwiMaran 3JeKTPOHAZP afipuM 0L MOJCKYJa-
Aapaa xam yupafinu. Macaaau, NO, NQ,, CiO,, O, Kscaopon aroms
HKKHTA HKYDTRANIMATEAR 3MCKTPONra 3va:

-

.}

[Hwiiminr yaye xoBafaentT GOrPAaHHIL MeToAW ACOCHIR HKKHT2 XHCJOPOR
avoMtapy GUPRALIVMUINAAH REKH SHEKTPOH Kydrtu xocha  OVanLmn,
avtiin Op MoJeKyJacHna RyprraawiMaral sJIeKTPOHAAD OGVAMacJHrH
kepak 340, Bupok KHCJAOPOMINMHE MACHHT XOCCANAPHHNM Vprasui Hiy-
nH k¥peaTankd, O MOACKYRACHA2 HRKWTA KYPTAAIIMATAH 3JeKTPON-
JaD Mankyld 3KaH.

Monekynana xaMuasuil OOFjauyll  XocHa OyamunHaa xyprrari-
Marall SAGKTPOHJADHHHT TYTTaH VYpHHHH BafeHT COFJaHHIl HYKTaH
nazapuial TYMyHTHpuIN adda Kuind 6Vaud xoaau. [Uywmar yuyn
Oup KaTOp ONUMAAP BaNeHT OOFNaHUil METOAHHI TaKOMHAMAMITHPHII-
ra xapakaT Kuagnnap., Yoy Metoanap nuUHAa MOJEKyAap opGuran-
aap Meroan (Kuckaua MO) MyxnM axamHATra sra. YHd Ty3Hmga Ba
mipaat sgwigaa P, Manauked karra xucca xYwan. By Meron xo-
IUPIH KYIAA Xam XIMHABHH OOFMAWHIIHHHI KBRHT-MeXaHHKA MOXHA-
THiIH TYUIVHTHPHLIAA KaTTa axaMHATra sra. KBaHT-MeXaHHK TaAKu-
KOTAan NNTHXACHIA K¥pa, MKKH aTOM opacHiaa KoBafeHT GoraaHImy
BYaYAra Rennmmaner cababn — aTompap Mabiym Mmacodarada ysapc
AKERAAUITANAL YAQPHNET JEKTPOH 3HUAlrH MABIAYM Xoxatga Gup-
fupura cuaruummaagip. Dynda MKKH 3AeKTPOH MAaffoHHra xoimaid-
TaH HKKH AP0 CUHCTeMacHHHHT SHT KYJal pHepreTHK XOMaTH BYMYAra
Kela zu.

ATOMJIApHHHT BaleHT OOF XOCH KHJIYRYH SJCKTPOHAAPH TYDJAH
SHEPTeTHK TIOFORAAA OVAMLIYM B& VHHHI' HaTHXKACHAA 9JeKTpoH OyJayTH
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5. pacat. CyBHIHT MOJCRYNAP OPOHTAAMAPHUHET X0CIA OY LM,

daszoda TypaHua TAKCHMAAHAIIE MYMKHH. S- 3J¢KTPOHNZDHHET OVIYTH
doHpa waraisa GHaradd yuyd, XamMma AyHaAuuHir guosMati Sup
xpa, Iynuur yuys s—s Oorsannwga avomdap Oup-OHpira xaficu
TOMORH OMJan sikHgaaMacHn, 6apHOup OHpNamaBepail, p-31eKTPpOoH-
aapuuur Synyru dasoga mMawbiym yiaap (x, y, 2) Oyiinua 304 #Oi-
Aawiran. By Vxaap Onp-bupnra nuactarap 90° an 6ypuak XocMa KH-
Aapd. MHCOA TapHikack/la BOAOPOA Ba KHCACPOXR aTOM opfiuTannaphian
CYBUNHT MOICKYAnD opfarand xocua dyaHwmyy sypanang, Mabayw-
Kif, KFCAQPOALA HKKETA M ypTaaiiMaray p-snexTpot 6op.

p- 3MEKTPOHAAD atoM opOHTANMAPHBHIL TTIAKIW M2HTEICHMON IKaR-
GUFH MabayM. Kihcaopod soaopol GHAzH Ouprikkanza GOF Xocln KH-
AvIufta Y3RMUAC HKKHATA p- 9ACKTPOHH BBRaak Karthatiaau (15-pacm).

Cys MoJekynacnaaill KucnopoRX OHAAE BOAGRC] OpPACHAArH S—p
GORMANMUIAA BAJREHTAMKAAp opacHiary Oypuax U0° ra Tekr G6yaHwH
kepak.. Cnekrpaa rtaixuxkotaap Oy Oypyawnmunr 104,5° mprunua «ip-
caTaji. DyuH cyB MOJeKYAACHAA 3JeKTPOH ARY(PTaAAP KICJACPGL TOMOH
CHJUKHIDH TY(Qalan KHCJAOpOL MaHpuil, sofopch MycGar 3apsniiauva-
AH, MychaT 3apajsap Orp-Grprpar HTapHaArani yuyn Sypuax kaTra-
namiand, aeb éxx rHOpHANRHHIN XOAMCAcH acociia H3oxmaca OYaalH,

14-§. ¢- Ba 5 - Gorhann

Yraepoa atomaapu ¥3apoe Gupukkania —OC -— C— Goraaynnmaa
sup  xKypr; —C=C—-0orraunwna nxeu RKydr, —C= C--6orna-
diIna eca yu myQr snextponnad noopat 6yaaan. by Soraaiumnap-
Aa BaJIEHTAHK fAYHAAUIIE MYXHM aXaMmisTra sra,

¥raepon aroMu OowWKa T¥prra atom OmigaH OupururO ORpHKMA
(macanan, CH;) xocun guaraHna BafleHTAHK HKKald aToM SAPOCH-
HEHT MapKasuud OHpAawTepysyH YK OFinad #iyHamamu, BaJCHEINK
OOFHHH XOCHJA KHAT2R 3JeKTpORJap aca Wy yxka napannen Oyarau
TeKHC/AHKAA XapakaT kuaaiau. DBynaa saegrpounsap OGynayta yaapo
KYnpoK KOIMIaHAAH Ba auepreTRK xuxataau adsan Gynazu, [Hyuunr-
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zex, C—C OGOrJIAHRUI
XOCHA KUATaH  3ReK-
TpoHsap xaMd 60p Te-
KRCAHKIA  wWolAall-
ran 6yaamnu. 16-pacM-
a ¢ Za BOAOPOA  MoJle-

16- pocs. o GOPAAPHAHT 318KTPOH TYSHJAL! CYEMACH: Kyiaaciaari HKKH

a- s0Ropof, Moneryracugard H— H dor 8- weran mone- BOIOPOL dTOMHHH
KYAACHAATE HeC G0k 6 « Goe C OG0T, CHpUKTUPYBUIL OAAUMA

GoF  xamna  mMeran
Modcgyaacunarn  H-—C Ba C—C GornapHHET 3JCKTPOH  TY3UALL
CXeMaCH TacBHpsAanran. By Goraap s-saekrponrnap #kH rulpHiaiauran
5-pa P-30CKTPORJIAD XHCOOHra BYXKYAra Kedaany, byunaf dortamiu
0 GOFAQEIN, YU ROCNA KEATAH BISATLOUA2N 202 ¢ f4enTponlap He-
Buna g,

STHASHIA AP wulicH YIAepOd aToMH yuTa K Msd aToM — [IKKHTA
BOAOpOA Ba GUYTA yraepon atoMy OuaaH ¥passiu Ba yAIPHEMD XaM-
MacH ONJAH ¢- OCFIANHN XOCIA KHiajau, Jlexun xap gaficH yraepog
aToMMAA OHTTANAN XYDTJaiOMaran snexTpod opiub yoxaau. {lavan
APHHUHNHUTE MyBO(IK, OY 3JeKTPOHA&P ¢- OOFMAHHL XOCHA KHAHUIH
MyMrun amac, Wlyuuur yayH, yraepon atoMaapd opacHAardH HXKKAU4H
BOF 2 p-3nexTpOHAADAAH XocHA Oynann. MabayMxu, p-sfaekTporAap OY-
AYTH FABTeJACHMOR Wakafa Gyaud, kymbor adorra Huchatay nepner-
Auxynap soilaawazn (17- pacM). bynpail Soraandimr  s- GORAARNWIL,
Yl XOCH/ KHJIrap sJCKTROHAAD »Ca - 3ICKTPORIap Acd aTanaas,

YuBor (éxn Oomxaua xunud afitrauna averuy Sor) na 6urrac GOF
Ba RXKuTa n- Bor Oop. Macanan, auernnenna s-opduran Guiaad
Gurra p-opluTtas KYWHAHWM uatdncuaa, KEKHTA Sp-THOpUX opOd-
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17- paca, Jtiaed GOFJAPHIMAT TysHIHE CHeMACH.
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18- paca. AugTufien MONWYAACHAKHE TY SUANMILH.

Tann xocua 6ynaau (18- pacm). ¥Yaapaauw Gupn yryepos artoMaaph-
HHHI ¥3apo GHpPHKMILHrA, MKKHHYACH 3ca BOAOPOA OGuJMaH SoraaHHil
YUYH, KOJAran HKKHTAa p-opburas STHAeHZArH N- OOFNAHHIOTA YXILani
HEKHTA 1i-60F XocHa ©OYauur yuyn capdp 6¥nagn. H—~C—C Ba
C—C—H panenr Oypuaknapu opacupars macoda 180° ra rtenr, Ie-
MaxK, alleTHAeH MOJIeKyAacH TYFPH YHSHKAa éramH.

Kywbor Ba yufor dakar yrsepof aToMnapu OpacHIaTHEA dMac,
GankuH yraepoa aromp OowKa sJeMeHTAapHHHT artoMmJjapu Guaad
GornaHrad xoafa xaMm xocha 6Ynain. Macanan: >C=0,—C=N,
N==N-na Ba xoxazo.

n- SOFAAHBILGATH  NeKTpOHJap OyAyTH o- GORAaHHILAATHTA Ka-
paraHga ¥ysapo kKaMpox xonaaurad 6Vyaaau., Iy cababnu o- Gorna-
HHLU, 7- GOFMAHHUIAAH KYpa MYcTaXKaMpOKIHP.

15- § OpoOHTaaaapHAHr rAGpADJSAHUUIM

K ¥3ranMaral XoAaTRATH YiVIEpOR aTOMIHHUHT JEKTPOH KOH (il ypamas-
CHEM KYpuD 9ukainuk., YTaepoj aTOMHHUMI OUPHHUYM 31eKTPOH NOFOHA-
CHEA HKKnTa Kydriaamrad snektpoH  (1s%), HKKHHYH 3JEKTpPOH NOFGHA-
CHAa XaM, SpHM 25 0pOHTANOa HMKKHTA XyTiaraH 3JeKTpoH (2s%) Ba
p- opOutannapia »ca HKKHTa Kypmialumaray sJekTpoHaap (p.pa p,) Gop.
Burra p- opBuran (p,) TyamaraH, ABHI:

AT N
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Bynnal xonataa yraepod y3 OHpUKMaJapHia HKKH BaJACHTNH
Gymuwn kepak., BHpox yraepon kynuuaunk OHPHRMaJdapuia Typr Ba-
aentauaup, Cummerpug CX, THmugaru cTPpYKTYpaldk CHpHKMaaapAaa
XOCHA 6yuaran TYpTTa Gorjiap GHp XMaaup. DY XORHCaHR TYWYHTH-
PHII YUYH MATEMATHK MHXATAAH acocaaHraH OPOHTANNapHHHT HE-
PHAJGAHHIIH JAEraH TyIIyHYa KHpHTHATAH. ¥ HHHT MOXHATH KyHuia-
rHya: sHepruajsapu ysapo sxuu O6yaray Ba YMYMHA CHMMeTpus aje-
MEHTAapHra sra OysArad MoJekyaap opOuTaJnap ¥3apo Sup-6upHra
TabCHp 3TUG, KyfiH sHepruara sra 6yaran rHOPHA opluTtannap XocHJ
KHAa N,

Kosanent GorjaHRW Xocua Gfaumuaa Ky3Faamarad yriaepoi aTo-
mu 420—630 kJK/Moap snepruz capdaa®  KY3Fanand, HarTxKaza
2s- op6urangary sleMentaapaan Gupr p- opOHTanra Yragu. Kysrai-
ral XOJaTAaTH YLAEPOA aTOMH opbGuTasaapHia T¥prra xydriau-
MAaraH SAeKTPoRJap xocua 6yaanu:

L

Nl i
]

Hemak, yraepon GoFIaHHIY XOCHN KHAraHia OCHTTa $-Ba yura
p-opOutannapn GHMaH KaTHamagw. TYprra GOF HaTHxacuaa XOCHJT
6ynadrraH SHEPrHAHHHT MHKIODH YINIEpos ATOMHHH Ky3FaThu YUYH
caph sTHIAZNT&H SHEPTHA MHKAOPHAAH Kyn OaAaaw.

§- OPOHTANHHHE yyTa p- op6HTaR GHAGH V3apoO TabCHPH HAaTHXKA-
€AAa TYPTTA rHGPUA OpOHTAN XocHA GyaamH. YIAEPOL ATOMHHHHT

Cynaall ruGpuanaHnile Sp3-8kH Terpasdpur

aubpudaranuw pehnnain. Macanan, wMeTan

MOJIEKYTACHHHHT TY3HANHIUHZA TYPTTana rud-

puia opluTan TeTpa®AP MAapKasHAaH YHHHT

yunapy ToMoH fiyHaJrad. Ynapuuur HjHa-

Jutiapr  opacupard  Oypuar  109°18 ra

TeHr (19- pacm). sp3-ruGpuananHmaary op~

BuTannapaa HacTJabKH  3JEKTPOH OpOHTaJ-

. - JAPHHHT miaxknu MyaldaH AapaXana carJaHuG
gkonagu. Ulynpaft KuAHOG, TyfAusTan yraeso-

Aopofanap é&ku GupoH OGOIIKAa GHpHKManap

} TapkuGaga ¢akaT OAAHR OGOFAAD MaBxkya,

¥ GyJica, 6y ¢ GornaHuWAap THNRAHp. Bynnaifl
YIVIePOE aTOMAApHHM «OHDHHYH  BaNCHTAHK
RoAaTHAArH» yriiepol aTOMH Ae§ XaM I0pHs

?G*(IS’Z s'2p. 2oy .;?p,‘)

19- pacss, sp3- riGpun
opfuTtan, THAG]IH,

¥



Hekkura p-op6uran (P,
Ba P,) Ba Ourra s- opbu-
TaMHHRT  ¥3apo TaLCHpH
HaTHAKacuAa yura Gup Xy
THOPHE OpGHTaR xocH 6¢-
JaZH. YTAePON aTOMBmHp
CyHnali IHOpy I Nanp
Sp - €KH TpHTOHan reépua-
JAaHALI €6 atapany. By HLTH,
THOPH] OpOHTaNNAp Tekye. 2. pack. sp* rAGPHA opGnTantapuibr Xocun 637
AHKIA  OHP-Ohpn  Gpiay (104
120° GypuaK octiga HOMnamran 6ynagu (20- pacM). sp®- rubpuatays oJ1a-
KYwbor Ou.nan Gornairay YIVIEPOA  aTOMJIAPH ¢HKKHMHUH BAJEHTAHK X GHp
THIia» ﬂEﬁHﬂﬁ-ﬂm Bynna Xap OHp yriepos aTOMMHHHP yura ¢- Gornapy fina-
TEKUCIINKAA ETagy, "gy. fop 5Ca Y. TeKHCJHKKA NEPLeHARKYNAp WO
IafH, -

8- OpOHTAN 6py1ap Ax  OPOMTARHHHr  Y3apo TabCHPMAHHIIY Haﬁ‘ﬁH
CHAa HKKHTA ru6pyy opGuTan xocua Gynamm  (21- pacm). ¥ napaan 65;;-
YIIEPON aTOMAapyy yrr ¥3apo GupukmMumta, WKKiHYHCH 5ca Boxopos ..
J8H GoFnaHHII yqyy boinanatmaty. Kosran ukkura p- opbutan sca 9p¢
JCHHHHD 1~ GOPMa i pira VXwaw ukknra 51- Gop xocun Gfmmuyu yayy ¢4 n
GYnazu. Bymnap TYepunnanmg dugzonas Sxu 8p- eubpudaranun petmad?"

[ 1 -
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\@+ ﬁj@ '"-*'.
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Rl- pack. s-opbutan pa Px Opuranian sp- rnGpug OPGHTANMAPHAKT Xotia -OF kL,
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sp-ruGpHatannll Xo-
JaTHaard YraAepod Aaro-
MH «YYHHYH BAJNEHT XO-
naruaa» Ae atanaain.
Macamau, auerusieH Mo-
aexynacuga (CH==CH)
XaMMacH 6ynnd yurta o-

A 5 Gor Gop. O- OOFNMApHHHT
XaMMacH TYFPH UH3HKIA
29- pacs. DTHAGHHUHT <«Caiail GOFNAHAILAH® MOLeNH. érapu. Typrra p-sack-

Tpod OYyAYTAAH XOCHJN
Cynrad MKKHTa ®-00F 3ca y3apo AepleHIHUKYJIAp OYAraH TeKHCHHKAA
Eraay.
¥raepod AaTOMHHHHI SJaekTpMaHGuinwrda 2,5 ra rteur ©6ynca, y
yIAepoAd AaTOMHHHHI sp*-riOpHananunl papaxkacHuu Rdomanaiimu.
5- OPOBHTAN XHCCACHHHHT OpPTHIUH OHNAH YTAPOR ATOMHHHHAT JIEKTpP-
MangUuAAHrR OpTaAH. $p°- THOPHIJNAHRUILA YILIEPOAHHHT SJeKTpMaH-
guiiakre 2,8 ra, sp- rubpuananuna 3ca 3,1 ra Tenr,
OpbuTannapHUdar ruOpHANAHUINE XaMAa o- Ba ;- BORMAp XAaKHIATH
(GHKPpNAPHH JJACKTPOH HYKTAH Ha34dpHAAH XAM TYIIYHTHRPHII MYMKHH.
JI. TTonngr d¢urpuya, yriaepof aroMaapHuiHr uxkkura Onp xuna GoFH
TYFPH YH3HKAa dMac, Ganakd MarauT malifol Kyd Wu3HKJAapHura YXwam
HKKHTa 9rpd wusHK Oylinya OGornannd Typanu. By wmcaenp 1- 6orna-
nnuran Exkp «B6aHaH GOFAaHHULI» MoONedsn aefwnann, 22- pacMua 5Ti-

nen ModaekyJacuHu Jlonuur pa ChaliTep TakaAnRd 3Trad MOAeJH Kef-
THPHAraH.

16- §. KopaJenr GOFNAHKIIHHHC ACOCHH XapakTepHMCTHKACH

KosanenT OOFJABUIIHHHT &COCHH XapaKTepHCTHKacHra OOFJAAHHIN
pHeprufcH, OGOFNaHHLS Y3YHAHCH, BaJjgeHT OypyYak, KyTOANJARK, KYyT16-
AanyBYaHNHK KaOu TylIyHYaJgap KHpajaH.

Bornauuw sneprugcH definaradia, XHMHABHA OorsauraH aToM-
aAap opacuaard GOFHH y3HIl YuydH capdaaHagnradH SHEPrus TYIIYHH-
NagM. 2DHeprHa arToMmJ4p opacujla GOFNAHHII XocHA OYARNINAA XaM
axpanant yHgaaw. AXpannb UNKKaH SHeprHAHH TepMOXHMUABHH EKH
CHeKTPOCKCNHK MeToAJap OpKaJH aHHkjJanagd. DBormannin sHeprHA-
¢n kK /Monp napaa Ynavadain. Dornauum 3HEprugcH  Kawua Karra
6ynca, BOFAAHHIN HIYHYE MycTaxkam OyJaan.

Xumuasnii Sormagnmiaa MOJAEKY/JAaHH XOCHA KHAYBYH aToMJjiap
gapoaapyu opacurard Macoeda 6Soraasuiu y3ydadeu Aelinnain. bor
Y3yHARrd Hanoserpia (HM) udonananaild. bornannm ysynauru ¢u-
3MK ME@TOAJap: peHTred HypJaapH aHppaKHHACH, 3ReKTPOHJAP JNH-
%pagunﬂcu cpaamMuna  adlikAadHamH. AmdaTik OupHKManapxa

—C -—— Gorunur yayaanru 0,154 am aan 0,158 WM opanurmga, apo-
Matuk GHpukManapna sca 0,139 um zaw 0,142 um opanwrnaa 6y-
naau. Opaufi 6ornas Kywdor Ba yuOorra yrran capn OGOFHHUHI Y3YH-
aurd kaMaagu: C--C za 0,154 um 6ynca, C=C — 6oraa 0,134 HwMm,
Ce=mC — aa sca (4,120 awm.
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XuMussuii SorAandml HYHATHIIHIA MOJEKYAAAaTH aTOMAap MapKa«
3uHK YHSHRNIAp Guran GHPAAMHUIHAAH XocHA Oyarad OGypyakka Bas
JenT 6ypuak fAefiunanyu, Banent 6ypuak KUAMATH aTOMAAPHUAr Tabua-
THra Ba GOFMap xapaktepura GoFsnK, Arap HKKH aTOMBan TYsmjraf
monekyiaun (A éku AB kypuuxuina) KyHHAarsya TacBHpA4ACAK:

AO OB

¥y X043 ¥4, TYPT aTOMAAR 8KH yHIaH XaM Mypakkal Tysunras Moje-

KyJAanap yWyH Xap XmJ KYpHHHIEIAarp KowbaArypaunsjgap Mapmys 6¥-
naau (23- pacm),

< BAB < /20" = BAR = /095 °

<= BAB=30° ZRAR =120°

23- pacM. Monegyaaumrnr Tyaunuw
BapHanTIaMl.

@ T
24- pacs. Moaerynasvkr Ty hd G

a- AUETUNeH, O- RONOPOA NEPnK CHIL a4
(ATOMIE YIYHIUM H tr Aapin
REJTH pUArIry.

Typr atoMaad Tyamaran Mo-
REKyNasapHHUC BaJdeHT Cypwak-
JE&PH  KopRIa  KeaTHpH.Arai- 2
JlapaaH TAUIKApH sHa Gowixa _— ‘ Y
KHEMATra XaMm  sra G¥auiud
MyMKBH. DByHra Mucoa guamd
AleTHNIEH Ba BOAOPOA NenCKLHA
MONEKYNASAHAHT  TYSHJMITHHH
KeJiTHpcak Gfaagn (24- pacm). ¢

-
H ~

\-‘--—--ﬁr--—-——-—.-.-...,._...___.
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25- pacat. Hopman NeHTAHHMHr Ty3waHiMd,

Anudparuk Gupuxkmanapaa C—C-Goraap opacHiard saieHT Gyp-
yak 109,5° Hu TallKua 3Tafd. 25-pacMia HOPMaJ MeHTaH MOJEKYJacH-
HUHI TYSHJAUILK TACBHPJAHTAH.

Basenr Gypuakaap 3JeKTpoHOrpadHK, peHTTeHorpadHK Ba CNeKT-
POCKOIIHK MeTOAAap €pAaMHJa aHHKAAHALH.

Kopanenr OOFJAHWINZA ATOMAADHHHT SASKTPMAH(pHUANHTH TeHr
6yaradnure yuye (Macanan, Hp, Op, Cly Monekysianapuaa) snexkTpoH-
Jap KyQpTH HKKH atoM SADOCHHHHT ypracHaa 6yaazun, By Baxtaa
MoOJleKyJia XamjJa KoBaJenT OoraaHHll XaM KyTOJaaumarad 6ynazn,
bByupzi Moaexysa aH4Ya MycTaxxaMmaMp.

Arap sneMeRTNaPHHHr 3JAeKTPMaHUAAUTH Oup- 6Hpunaﬂ O3rHHA
$apK RKHACE, SACKTPOHAAP KYPTH JiekTpMaHPHAPOK 3JeMeHT TO-
MOH cH/jxurad Oyaagn. Haruwana MolexylaHmRHr GHp KHCMU KHc-
MaH MaH)H®, HKKHAYH KHCMH 5ca KHCMaH wMycbar sapajgaaHajfH,
Byupaft 6oraatHil KyT6aH koBadeHT GoFnaHMI HeftHaafgd., Maca-
JIaH, XJOp AaTOMH BOJOPOA aTOMHra Kaparahga 3JeKTpMaHQHHPOK.
Hlyuunr yuyn ynap mMabayMm macodaraua AxHHJAALNCaHAA, MIEKTPOH-
Jap kafiTa rpynnainasagd sa 8y atomjaap opacHza Gop xocus Oiu-
IuMl2 HWTHPOK KHJATAH 3JAEKTPOHJIAp KYPTH XIOp aTOMH  TOMOH
CHJDKHraH Gynanu:

ot st
H-(C] & H — (]

By xon GOFAAHWWHAHT KYAa MyXHM XOCCACHAMp, YYHKM aTOMAA
6upop 3apsAHRHC OYAHIUH MOAJAHHHT XHMHABHH peakUHAra KHPH-
WKL HMHOHHRTNAApHHH Searunad OepafH.

\17-4A. MoaexkynajarH aTOMJAPHHHI ¥3apo TABCHPH Ba YHHET
tabnatn, HupykTus sdpekr

ATOM Ba MOJEKYJ2/JapHHHT XUMHABHH XOCcaBapH yJAapRHHE GHp-
6upu OnaaH ¥3apo TabCHP STHUW KOOHAHATIAPH, YJAADAATH MAaBXKYA
SACKTPOHN2pENEr TaluatH Guaan Hamo8H OYnany. IJeKTPOH Hasa-
" puacHra xYpa, XMMHABHI peakuHs ~— aTOMJAR OpacHAa BaJEHT BJECK-
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TPOHNAPHHHT KafiTa Takchmaasuiuuadp. HxkH aToMHHHE ¥3apo AKHH-
AauIyBHIAH YAAPHHHT aToMm opOhrananapu §3apo OHp-OHMpHTa Ta'bcHpP
KHaAHO, GOFMOBOH MOJeKyaAp opbHTasa XOCHA Kuaaad. ByHHHr Ha-
- THHACHAA XHUMHSBHI COFNAHHRIN BY:KYAra KeJaiH Ba KHYHK 3HepriHs.
ra ara 6yaran Gapgapop MoaeKyJa XOCHA Gyraau.

XHMusBni OGOFNaHHUILLA 3JSKTP OKHMH 3apsAAHHUHI 3HYJHTH Kyn
ToMoHra hyHanrax 6fnanu. Byuna ¥3apo Tanchup KUNYBYH SNeKTPOH-
AapHRHr Oyayraapu  6up-OHpHHH Kynpor Komnaidad. KonjgaHum
KaH49a Ky4ar OyJica, sAposap opacniaru sAekTp 3apaJHHHT 3HYAHUTH
XaM HIyHwa KaTra 6Ynaiu sa watHXKazda, aTroMaap Gup-OuUpHra KydaH-
POK TOPTHJAAH,

MoJekyna wWkkuta Onp Xua aromaapian  macajad, N=N Eékn
cuMMeTpHK Monekyaanapaad CHs;—CHs rapxkué rtonran 6yJjaca, ko-
BajieHT OOFAQHRIL XOCHJI KHAYBYH 3JeKTPoHIap KyDdTH HKKagaa
aToMa4p opacHpa OGHp XHA Aapaxaia Tagchamuanrad Oyaann. Kosa-
JeHT GOFNAHHUI XOCHJ KHJYVBUH atoMmaap xap xuia rtabuarau (maca-
nan, CH;—Cl, CH;—OH) é&ku. mosekyJja ROCHMMeTpHK GyJjca (mMa-
canan, CHy—CH=CHs), 60F XOoCHX KHAYBUH 3JIEKTPOHJAAP XKyPTH
aToMAapHAHr Gup¥ ToMoH cHMxHAAW. Hatuwmama xocua 6yaraun Oor-
ganum Kyréan 6ynanm,

Monekyaajard aTtoMJAapHHHT V3ape TabCHPU HATHXKACHAA BY-
JKYAra KeqaldHraH 3»JAEKTPOH Ky(pTaapHHHT ¢- Horjap Oyijaad cHI-
SKHII XOOMeACH uMOyxTue s¢hpext () pednnanu. DOFHHHT KYTOMaHH-
mura cafab, my OOFHH XOCHA KHJAYBUH AaTOMJapHHAT 3JeKTpmMar-
¢ufauragary  dapggaaup. JArap atoM €xH aTtoMAap rpylnacH o-
GOFHHHAD JNEKTPOHJAPHHK YIaepOoA aTOMWAAH Y3ura TOMOH TOpTCaE,
6y aTtoM €KH aToMmJjap rpynnacHia sJexTpOH 3apAHAHT oup Kne-
MHTa TeHr ManbHi 3apag &~ AurdaaisH. ¥Yraepos d’] guuﬂa 3¢a UIyH-

ya Mugaopna mycbar sapag 6+ xocHx Oynaam: H C C] OlyHunr-
J€K, 3AeKTPOH JHUJIHKHHHD CHJKHIIMHA CTpeiKka ©G6d71aH Xam KyD-
cathaann: CHy;—Ci. Bynaa wnayktis sdderr mandnit (—I) S6yaanm.
ATOoM Ba aTOMJIap TpPYINNacH 2JexTpod OYyJAYTHHR ¥3HA4H Yraepoa
ATOMH TOMOH CH/JAXKHTCA, KHAYKTHB 3¢dext Mycbar {+71) Oynazn.
Macanan, R—CHy<-Na na uartpuilHu#r HHAYKTHB 3(¢dertd Mmycbar
(+I) ne6 gapam KabyJt RUAUHTAH.

DNeKTPOHra MOHHAJHCH Xap xHA Oyarad aromjap Gup- 6Hpu 6u-
JaH GeBocHTa OOFJAaHIaHia Ry4AH UHAYKTHB 3gdexkt Hamoén 6Gyna-
nu. Bup Heua yraepoa aromiiapu ¥sapo o- 6oraap 6HAaH Gormanrau
3AHKHPAA 3JACKTPOH 3HYJNHKHHNP CHJDKHIOH 3aH:XKHp O6fiinda ysartu-
nagd. Bupox, HHAVKTHE 2¢d@GeKTHH XOCHJA KHAYBYH aTOM EKH aTOM-
Jap rpynmnacH Gujan OoFaavrad yraepold aToOMHNaH 3aHXKHpHAard
fouka YrRepoA ATOMJAAPH Y30KJAWITAR capd dHcOHA 3apsig MHK-
AopA xaMaiub Gopaau:

ﬁm"!"' '5!:+ ﬁ+ " .
R—CH,»CH,~CH,»Cl & =8F 58"

HMuaykTHe s(pdext opranHk OHPHKMAJApHHHT XOCCajapHra Ba
XEMHUABHA peakUHAHHAT HAYHAJAHmIHra Tabcup Kypcatasd. Moaekyaa-
cnaa kapBouua rpynma 6yaran Gupukmanap (aJdblermAnap, KeToH-
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xap, KapboH KHCAGTA Ba YRUHP 2QHDAAPH) TFaioreHJNap GUIAH Deak-
MATa KHPHLICQAA 3JAEKTPOH 3HYJIHKHHHT KapOGOHHA Tpynna TOMOH
CHKHWY okubaTtnna xapGouna rpyfnara sucfartad o- X01aTAa HKOH-
AAUITAH YOJAEpOA aToMMAa MycOaT sapsaA naino 6§nanm, - xonaTiard
VIAePOd aTOMHAS 3JEKTPOH 3UMAHKHHHE KaMalmiuy Wty yraepoj aro-
MIA&TH  YIVIEPOA-BOAOPOA OOFHHHT KYTONAaHHINAAH OlMpanH, Hati-
AAAA YHSPHUNTD PRAKLHALA KHPHIWU KOGWJIHATH OPTALH. Hlynnait KH-
nid, KapbonEn rpynoani GHpHKMagap rajorenaap QHlaH peaKIlHAra
cirpalranga Gbagat o- YrAepOAHHHT BOAGPOAH TaJIOreH Gunan ypHH
aanZiflE s, LN
5
8 a+ff0 O
R—CH,»C> __ +Cl,~R—CH—C# +H
@ OH N

18- § Meaomep addexr

Bupop GoFAaBMIHAET KyTOAaHHUI, KYIHD OOFMAHHLEEAPTE XaM
y3aTHARIGE MyMKEE. Bydaa#l y3aTHABHIEREE RKKIL XBJ MEXaHIIIMHA =
unOyKTUE Ba Mesosmep Mexanusmu (3dgext) Gop. Nupyrrus sddexr
acocan Ttyimaran — C— C— xatop O¥yiH4Ya y3aTHiaca, Me3OMEp
shpert sca opanab keaysud KywoOOFAM yraepol Katopu oyitnua
yaoTHAnmIa namody 6yaany,

2G- pacae. Byramnen monekyaacrAaTh p- OpGHTANAPHHHE KONIA HHLIE.

Morexyaacn ©np Heua xywGoraapaan Tapknbé Tomrad Onpuk-
Mafapla eRTpoU KOONKAapHHHD TYSHAHIIK BA XOCCandapl 6y gym-
Gornapudur Kaii TapTHOAa  JKOAAALIHINra GormHKAEp. Moneky-
nachna oaxsil Ba KyWGoraap opanab KeaaauraH OnpuKManap
Gup Kartop ¥sura XOC KYCYCHATI4Pra  ora. Macanan, OyraaHen
CH,-CH—CH=CH, wMonekyAhcMaa Typrrasa yriepoi AaToMH
sp?- rHOpHANAaRUL XodaThia Gyiasn, %?M&I{, 6y OHpRKMaja Yraiepox
ATOMH KKKMHME BaJHTAHK KoNatHia O0¥anb, xap KaiCH yraepold aTo-
Mpaa GutTanan QoiifanaudiMaran psOpOHTAR MABKYA. BupHHYU-
MKKAHYM  BA  YUHHUH-TYPTHRMH  YIVIEPOA aTOMIAPH  YDPTaCHAATH
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p- opbutanaap ysapo yspuil TyTamirad, ByHuHHr HaTixcacHAa TYprrana
YIJiepod aTOMH YMYMHE m- 3JAeKTPOHAAD OyayTH XOCHJA KHA&NM
(26- pacm). MIKKMHYH Ba yuWHUA YIAepoX AaTOMAapH YpTacHIaru
p- opOHTannap Onp-Oupunn konaal typaan., Hamwxana opagad kKe-
nysud KYwWOoran MoJekyia xocun 6Y1ann.

n- OpOHTAANAp HINTHPOKHIA MOJEKY/1aMa BYKYATa KeJa/ABraH 3a¢K-
TpoHJfap 3HYMAUTHHHHL KalT4 TaKcHMJaaudil 3ddektH mezomep g-
gexr (M) pedunanu, Monekynaga mesoMmep sQ¢(eKT TabCHPUHKHAP
ysaTuaHmwu Onp Kanua XycycHataapra sra, Opanal kenysud Kyil-
GOFAN cUCTEMajapAa 3JeKTPOH 3HUJHK KaHra TakcHMJaHrawua, yaap
opgaan jraérraH sesomep 3DPeKTHHHr TABCHPHU cycaliMaiign. Dby
Wy XONHCAHMHI BHr XapakTepiad XycycHATHApHAAH OHpHAWp,

19- §. Opran¥k xuMUaza PeaKUHAMAPHHHF KaaccHbHKAUMACH

Opranik OHPHKMAJAPBHHE peakuManapH acocaH TYpT THIra Gy-
JuHaau: 1) $puu oanw, 2) Cupukwpim, 3} axpaaww Ba 4) Kafita
TPYNNAJAAHALL PEAKUKAJAPH,

Qpartaa pearlilsra KEHPHIIYBYM MOALaH «cyGeTpat» 1eld, peak-
UKL HIUTHPOK 3TYRYH HKKHIUH KOMIIOHEHTHH 1UAPTIH pPaBHULLA
«pearedTy Aed roMIauanll

Ypun oauue  peartussapi  Jefiudrania  yriepoa Onaar  Gor-
AaHran aTcM éKH aTtoMaap rpyanacHHH  OolIKa aToM &KH aToMJaap
rpynnacu cOgnG  dGkapud, YPRUAK  OJHID KapaedH  TYUWIYIBJaAH.
Macanan:

s+ 5
CH,—CH,-+Br+HO~™ —= CH,—CH,—OH+Br™

Bynpaih xoapa pearent HYRAeOQUIb €KH 3JeKTPopuaL OYarle
MYMKHH, Arap peareMt fIHCH §0F XOCHA KMJHIO YYYH SJeKTPOH Kyd-
THHH Gepca, HyxAeodirb peazenst, YHUHD HUITHPOKKAATH PeaKlURA 2ca
HyKAeoPuas peaxyua Aefivzann. bynaa «cybctpar» 3jeKkTpoakuen-
TOPJIHK XOCCACHHA HAMOEH KHIAMN,

Peareumi anexTpondap kam OYaca (MacanaH, KarHOH xoauia

._,_
NQO,, CellsN: &kH mapkasy KHYHK 3JeKTPOH 3HuJMKka 3ra OyJran
Mofekysa SOz Ba BF; waGu), 0KepH 3J€KTPOH 3HYJAHKKa 3ra 671-
ral cyScrpar OHMAH peakUHAra OCOR Kifpuulanu:
: 0
2

LA

| || Jm
N A N

CYGECTPAT  3JCKTPOpU b
prearelrt
Eyiphai TUARATH PEALEHT IACKTPOHUAIL peazenT Bed, YNRHT Rill-
THPOKILZA OOPaniral peakld aca INeKTpoPuab pearyia Relinnaiy,
byiga cybcTpar SUekTPOHOHOPJHK XOCCACIHHEHN HaModl KHAaH.
bupukut: peastiuslapu XaM 3AeKTpod®Hab ba nyxaeofplan, Mexa-
HH3M Gyiuua Ocpasn. IAexrpopuab peasdUAnap Kynuaua KYWGOraH
fupuxkmanap opackga Syaani:
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HONCc—CH, -+ ¢l, ~— HSScci—cHC

H,C~ H,C”
1, 2- guxnop- 2- Metng-
nponay
O QO
NC=0; —C/ + MC=N-—; TSR ci6u wymbornn Gupnkma-
s .\R s Of?' Ry p
Jdapfa OUPHKHIL peaKLHANAPH HYKJeopHAs MexalinaM SyHnda GopajH:
CN
R'. ¢t ~o8- + — |
R”>C =0 - FCN _., E"\/\C“OH

AXcparuw pearkyus apunt OGHPHKHIL peakuusiaplHHAr akcH neb
Kapaul Mymkyn. Bynga atomaap opachia sdrd xVilmmua Oorgap
xocHa 6ynmanu. Macanau;

CH.Br - CH,Br 4 Zij ———« CH, = CH, - ZnBr

1,2- nnépomarad srell

Kafita rpynnanatiil peakudsfaapd HUKH MOJEKYAADP Ba MOJEKY-
daltapapo Ky4ynap Tabkclpuaa aManara OMIRWH MyMkHi. Hukm moge-
Kyaap Ky4 TabcHpuia Kalra rpynnanalim Oup Monexkyaasnur ysu-
J4 coadp OVhaanmd. Mosexynanapapo iawra rpyLiaikaHyiiga atoMaap
Tpynnacu exH panuxannap O6dp MoaexynamaN HKKHHYHCHTA YTanlH.

Onarpa, kaita Tpynnajaduimt GHPHKEIUL EKH aMpPanull peaklus-
Japu GyhHua Oopaan. LIyauAr yuyd xam y KYDUHAHK  XoJaJaapha
3AeKTPOPUIL Ba NYKAeo(dWAb peareBTiap TabeBpuAa cofHp OYVaaju,
Harukana 6Gapkapop OupuiMa Bykviara kenans. Macanan, nusa-
KOJWH Kalta TrpynnajaHHiina IHHAKOH — HKKW ATOMJH  YuJlaMmuu
CMHPT CYABQPAT KHCAOTA HIUNTHPOKHAA YMYMHH HO0MH NHHAEKONHH OYJ-
ran KeTOHA4p XOCHJ KiJIi:

CH, CH, CH, CH,
| ! H+ | —H,0
CH, - C—C—CH, — CH,—C--C-Cl, 7/ .
P | 4-H,0
OH OH HOH OH
+
CHﬁ ‘_4‘: CH3
—H,0 | v |
—= CH, — C—CH, —
"Jngo -+ I e
O—H
CH,

'
——s CH,~C—C—CH,+H"

(o
CH, O
3, 3- pAMETHABYTAHOH- 2
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20- §, Opranug 6HpHKMAJAPHHAT XJaccHpHKALUHACH

Opranuk GHpPHKMaAapHHHD XO3HPLH 3aMOH KNACCHQHKAUHACH xu-
MHABUH TYSHAHII Hasapusicura acociadrad. KaaccudpuwkaunAra acoc
KHIRG OpraHHK OHPHKMAJapHa MycTaxkaMm Ba KaM Y3rapyByH KHCM
6%aran yraesonopod KHCM OJIHHrAH, AbHH YIJAEPOIL CKEJETH OAHHTAH.
¥Yraepol ckeJOeTHHHHr cTpykTypacHra OuHoan 6apya OpraHHK OHpHK-
Manap gyfdugard caHgaapra 6yanHanuy.

1. Aguraux Gupuxmasgp. By rpynnara yeaepon ckesetu Gesocu-
Ta yraepop aToMaapuian Tapkul rtonrax tyFpH (l) €ku TapMokaau-
ran (II) oumK sanxupan ﬁulpmclmaﬂap KH’pa,qH:|

I
—LC—C—-C-C—C— —=C—C—C—

N O bl
e Cee

() (1)
Yaap <anndarHKk», <&F KATOPH», «QUHK SaHXKHPJAH* OGHpPURMAaJap
oel xaM aTtanajim. ;
2. Kapboguxaur Gupuxmasrapda yraepoj aToMjapd xaika xo-
CHJi KHAran 6YJHO, énuk sakxupra sra 6yaanm:

| ] 7N

-——n-—l-

LT
b A4
\¢ /
N l

Yaap <«UHKAHK®, «é0HK SamxupiH» OHpHXManap Ae6 xaM ataiaaje.

3. Terepoyuxsur Oupuxmarap MOAEKYJNACH XaM AacoCaH UHMKAHK
G6ynu6, daKaT HHKA XocHA GYAAHIMAA YriepoAnaH OOLIKA 9JIeMeHT —
rerepoaToM  (KMCAOPOA, d30T, OATHHrYTYPT Ba XOK.) XaM KaTHa-
anH: :

VAN

w—C—C— —C—C— —¢  C—
[ | I [l

—CVC— —C \/C- _CWC—'
Q S N
dypay THO(eH MCIPHIHH

Opranig CHPRKMANAPSATH YINepon CKReneTH OHJAaH THAPOKCHA —
OH, kap6oxcun -~ COOH, amumorpynna — NH; ka6u arom rpynna-
AapH xaM Gopganrad O6yadimin MyMEHE. By rpynnazap MOAZanHHT XHs
MEAABHE Xoccacunu Genrunafinm Ba Ppysryronass spynnarap ned aras
Jaxy, PynkunoHaa rpynnaiap MaBXYAAHTH YYYH IOKODHAA KeaTHDH/
rad Supugmanap y3 HasOaTHZa aHa AHrH eHHdaapra 6f.MuHany.
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YIriaEBONLOPOILJIAP

Yriepoh Ba BOJAOPOAL ATOMJAPHAAH TApKUG TONFaH OPraHuK OH-
pHKMaJap yeaesodopodaap Rel atanaid, Moaekynajsapuiaru yrije-
pol ATOMJAPHHUHT BOAOPOA 4TOM/Japura HHcOaTH Ba yraepox-yr-
Jepon OorumHr TabuHartiura Kapal, yraesouopozaap OHp Heua rpyn-
flara: aAKQHAGD, AAKENAQP, YHAACAIKONAGD BA X0Ka30 GYNHHALM.

II EOB. AIIKAHIAP

Ankannap éxu Oolukaua aiTraHia TYHHHTAH YIAEBOAOPOAJAD MO-
JeKyJaCHIard yraepolL Vsapo oganil o- 6or OmpaH GornaHaau. Adn-
KAHAADHUHT MOJSKyJaanapuia yraepoi atoMaapu spd- ruOpHIIaHTan
xonatga 6YaRSH, yraepold saHxHpPE  Xocua OYAWIIAAA KaTHAIOMaraH
BaneHTAHK QHPJAHKAAPU BOJOPOL atoMjapH OuJgaH TYHAHHaQH.

21- §. AAKaHTAPHYHAT FOMONOTHK KATODH

AJIKanaapHUHr 3HT OAANH  JacTNadkH BaKHJJIApH — MCTad Ba
ITAIL MOJEKYNANAPHHE ¥34p0 TAKKOCAAcaK, 3TaH MOJEKyJdacH MeTad
Moterynacazan — CHe rpynna  6unad  ¢aprk KHAHMMHEE  KypaMmus,
Xyann wynaafi nponan srawnan — CHy rpynna 6uaas ¢apk Kuaa-
ni. ¥riactoAopoANapHUHr MOJeKyhajapiiard yriaepox aTOMJAapHHUHT
COH!Ira XaMAa MOJMeKYJASp MacCacHHHHI RABPHA OPTHIUHTA kapad
HOHNAWITHPCAK, Y XOJ4a YIJAeBOAODPOAJAPHHHT MabayM TaprHiiard
KATOPHIH XOCHA KWAamH3. Bywaafi xaTophpard yriaeBo4OpOZJapPHHHT
xap OHp abaock Y3HAaH OJRHHTH Ba Kelinurn ab3ocuian CHp;—rpyn-
pa HunaH Gapr KHIaRH.

XUMUABHE XxoccadapH MUXaTHAaH yxWaw 6yand, Moaekyjaanapi-
puur TapknbH KHXATHXAH Oup-OHpujan Oup €kn 6up Heua — CH,
rpyint: 6naan QapgaaHyBuH GHpURMANAp 2omoa02adp Jel aTanaiu
Ba YJAD 2OMOA02UK KATOPHL X0CHA KHIAAH,

Fomonornk xaropaard TYHHHPAH YT/€BOROPOANAPHUHT XHMUABHH
xoccanapln ysapo yxwaw 6ynaan. Macanad, roMoNorix Karoppary
AfDUM QB3OJAPHHET XHMHABMH XoccadapuRu Ypranuni 6uaad 0y Ka-
TOpA4rt Kyl Ba HOKOPH TOMOJACCJAapHHAr XHMHSBHI Xoccanapn Xa-
KHAa (PHKD IOpUTHIH MYMKHH,

T¥fudran  yrjeBoLopoLNapAATH yriepod atoMaapd COHHHH - JgCaK,
BOJIOPOA atoMJapneMir cotn 2n -+ 2 6yapn. 1dyupaft kuaeb, tiinHrad
yraeBogopopsapuuur ymymuil gopmynach C,H, .. Gndan uopanaHazm



HzomepuacH. Tapknly Ba MOAeKyJsp MaccacH OHP XHJI, aMMoQ
TYSH/JHIIH Xap XHa 6yanl, GH3HK Ba XHMHABE{ Xoccanaph XKHUXaTh-
nau apKraryBIH CHPHKMAAAD WSOMEPAGD ACHHIIAH,

MosekysacHga yuraraya yrjepol atoMH OyJAraH aJKaHAapuBHR
dakar Garra nsomepn OYaaa. Dyran MKkUTa, HeHTAH yyTa, reKcas
3ca Gellra H3omepra sra. TYHHHraH yraesolopogiapiari 6cIIKa ab3o-
AApHUHT H3oMepsapH Xam CHy—rpynna optuiuu 6unan kynan Gopans.
Bus sur ogauit Tysuarad OyTan H3OMepJaapHHM KYPEG 4HKaAANK.

HHH H
HoC—Q G CoH  HoG—lH
HonH oA A a
—C—H
i

(I} (11

Kypunub TypuOAHKH, MKKaJda X0Aia XaMm ywdy yraepojopol Oup
xun monexkyasip ¢opmynara (C4Hio) Ba Mogerynap wmaccara ara.
Brpok, BUpHHEYE x0A4a Yraepoa aTOMIAPH TapMoxJauMarad 3auMup
éKn follKaua afiTradfa HOPMAA 3aHIKUP XOCHA KHaanid. Dyngaft Tty-
sunumara sra GyaraH OHpHRMAasap Hopmaa Guptikmaaap (#) Aeinna-
au, Hkxknnuw Xonza sca yraepoil 3aHKHDPH TaPMOKNAUFaH Ekn Mso-
TYSHARDIAATH  3AHIUP xochn gunagu., Byupal OGupuxmanap «3o0-
bupuxmasap gehnaany.

HMsomepra xoaucacwun A, M. BymiepoB V¥3H ApaTrad opranuk
GHPHKMaNaPHAHET XHMRABHA TY3HAHII HASADHHACH OPKANH TYWYHTHPHO
Bepail.

Yraepoa atomu YsHnaH Gomka ¢dagat 6MTTA yraepod aToMH OH-
nay Gornaurad Gyaca, gﬂpnawm (I), uxkkura yraepon aromu GHNaH
Oornanran O¥aca, uxkkHaemyy (11}, yura yraepon aromu 6unax Sor-
nauran 6Yaca, yunamun (II1), r¥pfra yraepon aromu OGuaan Soraas-
ran 6yaca, tipraamun yrntepos aromu (IV) ne6 aranaam:

1
—_C
|| ! | {11 |‘
G C— —C—C—G— —G— G —CnC

o IR é_ mé:_
|

M (1) (I II} (1V)

Dtip érki Oup Heua BOJOPOM aTOMAAPH CHKUO HHKAPHArAH YCACBOAGHON
KONAMFH YTNCBOAOPOA papukaan — R fefiunaju. Arap pajukanja aakanra
HicOaTaH GuTTa BONopoA &TOMH Kam OYmca, v xoana Oup BalreHTaH a-
JnKan — aakun 6yaann. Aaknaaap co xoiga Kyaa KHCKA BaKT MaBXyA
Oynapuran Capkapop, JeKHH XuMUSBMA peakuufra KApUIIM KoOUNUATH
CKyna 1oxopu Oyaran sappadanip. ANKHWINApHUAT HOMH Ternijn ajkaH HO- °
MHJATH - QX KYLIHMYACHHH - 84 KYIUMYACHTE AAMAIUTHPHI BHAAH XOCHA KH~
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1

maHagn. Macanan, CHy— merad, CH,—werna, C,H; aran, C,H; — sTHA
Ba X0Ka30. Bup pasentsin palnkannapunir ymymui cdopmynaca CH, 41
THp.

Homenkaarypacu. Oprasuk OHPHKMAJIApHYE HOMAAHIAA aCOCaH,
HIOITAK nomenknatypacnian  ¢ofiranauuaagn. Homeurnatypa-
HHHr acocHf BasHdacH MOLIAHHHT HOMJAAHHIIA OHA4H YHHHI TY3H-
JUlll (GOPMYJACHHH TYFPH €3HIU €KH E€3HJMAH TY3RJHW dQopmynacura
Kapab yjapHH HOMJAll HUMKOHHATHHH OGepHIl XHcoOjaaHaAaM.

Tyiuaran yriepoiopoltapHHAT TOMOJOTHK KaTopupaTh jaacrnab-
KB TYPTTZ aH30CH: MeTaH, 9TaH, HponaH, 6yTau TPHBHAA HOMPa Sra.
'omoJorHk Katopzary 0oilka ab3oJaDHH HOMJAALAa MOJexyaa Tap-
KHbunard yroepod aTOMAapH COHHMHHHI TPeKYa HOMH acoc KHAHO
OAWHaAn. YJjaapra -gx KY¥IIEMTacH KYWHO, yraesofopod HOMH XOCHJ
Kunnuasy. Macanau, Cz Hyp. rapkr6an yraesoaopon nertaH, CgHig
rexcal, C;H;q remran, Colle nexan Ba xorazo. DBynaait woMaau:
HOPMAJ TYSHJHIUINATH XAMAa #30-TY3HJAHINAATH OGUPHKMAanapra xam
TaaanyKauaup. Macanau:

CH,
I
CHHH_CHR'—CHQ—'—C[’Ia CHa—CH"‘""CHH
H- GyTaH uso- Oytan
01;1,
CH,—CHy—CH,—CH,—CH,  CH,—CH—CH,—~CH,
H- NenTan 30~ MMeHTAR

Dupuaud TyYpTra YrA€BOAOpOZ TPHBHAA HoMra sra jgel afirras
sauk, Dewwnyn yraesoaopongan Gomanab, MIOIIAK nomnanunmmnga
XaM yrJAeBOAOPOA TAPKMOHIArH yraepol aToMJapu COHHHHHT TpeKua
HOMH acoC KHJIHG ONHHIaH.

TapMOKAaHTaH SaHXKHPAR TYHHHraH YrJeBOROPOLJNADHU HOMAAIL
KYHHAardya aMajara owWHpHAaAH, DHpHKMaHHHT HOMHra acoc KHING,
acocHR 3aMKHPAATH yIVIEPOd AaTOMAAPHHHHI COHHra MOC KeNlaAiHras
VFACBOLOPOA HOMH OJAHHAAH. JHC Y3yH Ba 3HP Mypakkal {(makcu-
MaJj COHJ/IA TAPMOKAAHIAH) YIJIepOl ATOMJASPHHHHI BaHKHPHU acocHf
3aHXUp Ae6 XHcobaaHaau. Arap yrhAeBoJopORAa MKKH 8KH OUP Heya
GHp XHA Y3YH 3aHXKHD MaBXyad 6¥yJca, y XoJAa SHI KYN TapMokaa-

. HHUI coBMra sra 6yaraW TOMOH acOCHH 3aHXKHp cH(paTHA2 TanJaHa-

an. Acocuit 3aHKMp aHHKJAHraHZa# cYHTC yrnepol aTOMIapHHH Ho-
meplali Kepak. HoMepaaml &H saHKHPra AKHH Typrax yriepoajan
Gownawany, Arap Typau pagHKaniap SaHXKHPHEHT HUKKH YYHAaH
6apampap ysOKAHKZA TypraH 6yJca, HOMepJall YrjepoA aTOMH cOHH
kam 6yaraH pajgukasa TOMOHAaH fowmnaHaau: Macasan:

2 3 4 3 2 1
Ci-ls-—CH-—CHg—-CH, CH,—CH--CH,—CH;,
b |4 5 8
.CHa CHg"—CHg'—'CHa

2- MeTHAGY TR 8- peTHATEK CEH



CH, CH,
|3 4 | B &
CH,—C—CH,—CH—CH,
CH,—CH,

3, 3, 5- TpaMeTHAreKCaH

22- §. AaxaHnapHHHT ORHHHOIK

Tyfiusran yraesonopoajapHunr acocufi Tabunii ManbaniapH HedTh,
TOWIKYMHP Ba TabGHA# rasgHp. Aaxaunapuu Tabmmfi manbanapnpan
cod Xonaga axpaTHO onRil Kyn MéxHat tanad xHAaAH, JeKHH lyHnah
6yaca xaM aakaHjaap, acocaH, TabuHH MmadHOGanapaay eaunapu. Lly-
HUHIAEK, YAAPHH OJHI yuyd KyHHAarR cyHBHH ycyanapian Xam doll-
RAJAHHJIAAH.

¥Yraepos 6naaH BojJopoiHH OepocHTa OHPHKTHPHO oaHlL. Bynpaa
yraepoa GUA4H BOLOPOAHH KYKYH XOJAaTHIAArd HHKeNb KaTaJH$aTo-
pu mmrdapoknza 500°C rawa Ku3mupcak, MeTan Xxocun GY¥aaiu:

Ni
C+2H§ m CH&

Yraepoa (I1)-oxcip nukene €xkH KOOAAbT KATasNH3ATOPJIADH KIU-
THPOKKHAA BOAopoA OHaaH KaHTapHiaca, yraesojopojdap apafait-
MacH Xocun Oyaanu:

Ni; Co
nCO4+-(2n+1)H, Tﬁ_d.;__;é__;. C,,HEH_H +H,0O
Xocun Oyaran yriesomopoiiap apaJsaliMacH OPFraHHK CHHTE3 y9yR
MYXHM XOoMaluénup.

TyAnamaran yraepofaopofaapra K4TalH3aTOPAAP HIUTHPOKHIA BOe

JOpoA GUPHKTHpUW (THAporemnsall):

H,C—CH=CH—CH,+4, &4 ¢ W e cn,—cH,—cH,
GyTen- 2 ’ SyTau

MoHoranoreHaAH XOCHAANapra HaTPHA MeTadHHH TabCHP 3TTHP-
CaK, ajqkaunap xocHa 6yaagu (Bropy peaxyuscu):

H,C—CH,— | Br4-2Na-+Br | —CH,—CH,~CH,—CH,—CH,— CH, +
' +-2NaBr

Arap Xap XHA rajoreHJH XocHJa OJauHraH O%aca, peakuuda Ha-
THXACHAZ Y4 XHA AJKAH apajfaliMacH XOoCcHA Oyaaim:

3C,H,J +3CH,CH,) TN CH,, +
4 GyHyq +CyHyu+6Nad
a1



ANKAHJADHUHT TYPJH XOCHAAJapR HKOPH TemMnepaTypaza BOZO-
poa foaua 6unan walirapunazn (beprao peakyusca):

CH,—J4-HJ %% CcH, 4,

C,H,OH+2H) —— C,H,+J,+-H,0
Kapbon xucaoTaJapHHHC KYPyK TyaJdapH YIOBUM HIIKOpAap, HaT-
poH oOxak OHJAaH apadawWTHpuO KH3OMpHIAcA, JacTJabku oOAHHraH

KapOoH KHcAora Ty3ura HHcSaraH taprHGnaa GHp aTOM yraepoa Kam
Gyaran ankan xocusa Gyaanu:

0
CH,—C{ +NaOH ——— CH,+Na,CO0,
ONa

23- §. PH3IRK-XHMHABUH XoCcanapH

TyinHrad yraepoZOpOAJMapHUHT (UMK  XoccanapH  yJApHHAT
TaPKHOH Ba Ty3HaHwHra Goradk. l-xajpanna TVHAMHIEGH yrAeBOAO-
pPOAMapHHHr QH3HK XOccajapH HeatnpuaraH. KamBasagman KypHHHO
TYPHOAHKH, TYHHHraH YTJACBOLOPOMJAPHHAT TOMOJOTHK KaTopHia
YIAEPOL ATOMJAPHHHHT COHH y3rapuiny OHAAH yAapHUHT (U3HK XOC-

l-:gapaean
T§hinnran yriesonoponnapyuiar GHIRK XoccalapH

Howm > Hopman 1napoHTRATH “H?gm"f'ea"‘_ Kafinamwr |Hac6nA suaang
oMy OpMyNacH ATPETAT XoAaTAapN r'l:t:parﬂ%p;._ T;i:g;fiﬂfg" diﬂ
glerml CCSH,; —184 —162 —
Tan He —i72 —88 e
np(} TtH C3H3 f raa -"'] 90 —42 -_—
Byrau CiHyy |J —-135 —0,5 —
Henran CsHys |- —132 36 0,6271
eKcaH CeHyy —04 69 0,6603
lenTan C.H;, |} eytoxang —00 98 0,6838
Meuraferatr CysHag —10 271 0,7689
Fekeaneka CyoHgy —18 287 0,774
]rga'r'rm-;moma
Diikcaan Cy00yg 37 348 -

canapn xaM Varapaad. By Jsrapum awasegrHxanard MHKIop ¥3ra-
PHUMKAT cH(aAT ysrapulra JTHIM XaxHAATH KOHYHHATHHHr EPKuH
paauauaup.  d. Jureanc! «Xap raa CHy— rpynnawn  gywnb, 643
cHhAT MUXATHLAH OJMVHTHCHAAH dapKIavaXurad MOALAHH OA@Mu3>»,
neb 8araH >IM.

| @, Dureapc, Tabnar ArasekTukacH, <«YVaGekucTons, T., 1983 i, 48- Ge™.
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TazcumMoH Ba KaTTHK aJeKasHJaap XHIACR3, CYOK alikaunap ysura
xoc xuara sra. Tapmoxaanran 3aHKHDAH  aJKANASPHEAT  Kaiiian
TeMNepaTypanapH HOPMaAd 3AHKEPAH ARKAHAIPUHIT KAHIAUL Tewm-
nepatrypacujaH 0acTpoy Oynald, YYyHKH TaPMOKJGAHUII Kauwa K¥ni
Gyaca, Kafisanl TtesmmNepaTypacd wiyH4Ya nact O¥aann. Macasau:

CH,—(CH,),—~CH, CH,—CH-—CH,—CH,

M- MeHTad |
Tﬂ,m‘-iﬂ.“l“Hﬁ,] °C CH,
' naone niak
Th,_._iﬁ.,__i_?T,S G
CH,
}
|
CH,
HeoneRTaH

Tu:‘:l’.’lll. +g’4 °C

TyAuHran yraeBofopoadgapHAHr TY3WIHIO (opMyaacH/daH KYpHITHS
TYPUOAHKH, yAapHHHT MoJexkyJaanapH KyrOCH3, 4yHku Oyhial monae-
KyJdanaphaa »JeKTpod 6yAyT TeHr TakKcUMJaHraH. TVHRECaH yraeeso-
Aopoanap KyTOCH3 apHTyBuMaapaa (Macagak, ©GeHsoqapa, acdupia,
xJaopodopmaa) aAxiIH, KYTOAH 3pHTYBUBRNApRa éMOH SPHANM EKH MYyT-
JNOKO SpHMalian (MacajaM, CyB, KHCAOQTA, acochaapna). Tyhueran yr-
Jesojopoiaap Oapua opranuk OHpuKMagapra yxXwam OCOH €Hanu.

Anxausap yabTpatuiaguia EeypHy 200 HM coxaZaH I0KOpMAA
forMaiau, Yaoapuuur HK-cnekTpaapn yuyd Kyiuaard THGHK OTRAUUI
coxanapy xapaxrepauaup: C—H 6Gorupnr pajent TtebpaHHULZADH
2850--3000 cm~f, CH; rpynnanapaarn C-—H Gorumur xapakrepsne-
THE apedopMmaulon TebSpannuniapu 1380 cx—1 ra rveur, CHy rpynna-
Aapaa C—H Gornunr gedopmaiion redpanamaapy [$460—1470 em—!
TEHT. 1 :

XAMUABHH XoccanapH. TYHHHIAH YyrfiesoJCoporlapHilr XHMUARWN
XOCCANAPHHEN YJAAPHHHT HOMJAPH OPKAAH AUHKAAL  NaM  MYyMKHY,
Ankannap MOJeKyJAacHRd 3JeMeHTJAapHIHC atoMaapu Gup-GHphapn
6unan o- Soraap Ouaan Mycraxkaum OGorgadran., [Hynmour yuyw aa-
KAHJap OJAHH WapoNTAa XHMUABH{ KHXATAaH HHePT moAnxa. Aaxan.
jgapaa  yraepog-yrigepon  GOFPHH Y3HLW  yraepofA-poaopui  BoFin
y3{tira HuchaTaH Kam 3Heprua Taqaad KuAaAd. Dbyxaan xHMBAGK
VarapuHwaap yraepon-yraepos GOFHHNC y3UAHINH, ABHE MOJEKYAAHHLT
napyafgaBHIUd XHcoOura KeranH, Aed TaxMuH KHAHII MYMKHH 2l
JlexkHr KYNHRYa XHMHSABHE Y3rapHULIap TYHHHram yrieBOAOpPOANapia
YOICPOA-BOAOpOA OOFHHND Y3unHiuH XHcoOHra Gopain. ¥rieBoJaopol,
MONeKYAaJgapRiarn  yrjepoa AaToOMJApHHHHT BaJeHTJAHKAApH TyJaa
TYRuuran oyaranaury cabadnd, yaap OHPHKHUI peaKuMAcHra OyTyH-
aAail wHpmwManay. Kyouunvk XMMUABHI peareHTJap aJkadjapra
TA'bCHD ITMaliH €KH JKYyHAa XaM acTa-cexHH TabcHp 3tagd, Macanan,
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KOHILEHTPJIaHTaH Ccy/AbdAaT KHCNOTA, KaJAHuil NepManranatr yi Temmnepa-
TYPacHAAa TYHMHTAH YIJCBOAODPOAJADPTa TabCHpP 3TMANAH.

TyiisHran  yraesoAopoAiap KYNHHYA AaNMAILMHHID peaxkuHaCHra
KHPHIUALH.

Fanroeensaw. Tanorennap EpyrAHK HYDH TabCHPAIA TYHHMHraH yr-
JAeBOAOPOASAPAZTH BOAOPOA aTOMJapH Ousiay OHDHH-KeTHH YPHH aJ-
mMawagy, Anxaasap xJaop, 6SpoM Ounad adya ocoH, Hoj OHJAaH 5ca
KHAKMH peakuHara xnpumtajpn. Prtop OGHAaH peakilHA KyAa Tes —
noptaaw 6unan Sopaai.

AaMmaumMHHLl peakudscH OnpHH-KeTHH OGopHG, ankaHJapHHHT Ta-
Jorensil xCcHAaMapH apajaliMacH Ba BOAOPON XJODHA aXKpaJjand 4m-
KHuy Oupad Tyradan. Dy peakUHsHH MeTadra XA0p TabCHp ITTH-
PHII MHCOMHIA KYpaMHU3:

CH, + Cl, "2~ CH, CI + HCl
CH, Cl + Cl, 22 CH, CI, + HCI
CH, Cl, + C1, 22~ cHel, + Hel
- ¢HCl, + ¢l ¢l -+ Hel

CH, + 4Ct,_™

By peakunsHn yMyMuil Xoana KYHARJardya €3fil MYMK HH:
RH 4+ X, - RX 4+ HX

afKAN TaforeH Traneren- BOZOPOR
n¥ xocH- Tajfore-
na RHA
By peakuHAUHHET MexaHH3MHd aH49a Mypakkald. Dupunen OocKuuwia
CPYFIHK TabCHPHAA XJA0p MOJEKYNacH TOMOJIMTHK Y3HJaAH Ba ¥y
HKKHTAa pajHKaJara axpajaiad, by epala épys/HE HHHUHATOPJIHK
pasudacrud fa)xcapanH:

0 3o PLANY s g
PeaknisrRuHr KellHHTH 6GockHunga Cl- panukaad MetaH MoMexy-

Aacu OHaaH TYKHAMIAG, AHCH METHJ PajMKaJH Ba BOJOPOA XJOPHA
MOSMEeKYMacH XO0CHA KHAalH:

H H
H :9_;{-‘H + Cl: ———=H:C-+H:Cl:
H: H

Mertnn paankaian xaop MoJgekyaacH OHAaH TYKHAILHS, MeTH:
XAOPHA MoaekyhdacH Ba Cl paaukainy X0CHA KHJAa[H!

H,C- +Cl : Ct —e CH,Cl +Cl.

METHA XAOPHIL

B0



CY¥Hr npouecc KajitagadH GouaHafAd Ba XyALM LIy ycyAfa mopo-
neccHHAr O6owka Maxcyaotraapu — CH.Cly Metnnen xaopun, CHCls
xaopodopm, CCly yraepoa (IV)- xmopua XocHn Oynamy,

Bynagafi THnpard npoueccliap saHMUpA peaxyussap nefuvaanu.

Hurpoaagw:., CyloaTupuHArad HUTpaT kHcaora Guaan TYfiuHTad yr-
AeBOAOPORAAP IOROPH OGOCHM ocTHRa Kusgnprarauaa (140°C arpo-
¢HNa) yraesoaopolaard BOAOPOA ATOMH HHUTPAaT KHCAOTA KOAAMEH —
NO, 6Hsaa aiMaliMHaAl Ba cCyB axpain® unkain. DBy peakuua
nurpoaaut peaxyuacuy (M. H. Konosanos, 1889 i) gmefimnagn. Peax-
UHSI HatHxacnia HHTpPOOHpHxMa xocHa Oynagu. Macanan:

H,C—H+-HONO, —-» H,C—NQ, +H,0

MeT#H HUTDUMETAH

Oxcudaaw. Kywik OKCHAJOBUNAAD IOKOPH TeMMeparypala ajxkaH-
Jlapra acTa-ceKHM TaBcHp KHnanu, DByHaa wmoJlekyAaHHHr GHpPOH-GHP
KHCMHAA YIVIEpPOA aTOMJapH opacHharH GOF y3WJajH Ba XocHa 6Ya-
rai OViakhap OKCHRJQHHILH HaTHXKacHAa TYPAH XMJ OPraHHk Mol-
Jajnap xocHa 6ynaind. MacanaH, METAH XaBO KHCJHOpPOXH OHaaH 400—
600°C temnepaTypaja OKCHAJAHTaHAA YYMOJH afbleruf xocun 6j-
JaaH:

o
CHy3-Og rmomes H—C{H +H,0

Kattug yraesopopoanap 100°C arpoduna kucaopos OHIaH OK-
CHANAHEIWIK HaTHXACHAA OYHK 3aHMHAPJIH OPranHK KHCJ0TanAap XOCHR
6ymaan. By ycynza oJNHHTaH CHHTeTHK ©F KHOJAOTaJapHIaH acocaH
COBYH HUINa( unKapuwga doiizanavunagn. Tyinuran yraesopopogiaap
XaBOJAATH KHCJOPOI TabCeHpHIA Gapuya OpPraHHk MOAAANApP CHHrapH
énn6, CO; Ba H;O xocwa Kanain aa KVN MUKAOpLA HCCHKJAHK axipa-
JaaM;

CH+20,->CO,+H,0+882 1K

Hezudpozensaus. ANkaunap xKaTaNH3aTopaap HIUTAPOKRIA Ku3-
Ippuaca, TY#MHMaran yriaepojopoanap XocHa Oynaau. Macanau:

CH,—CH,—CH,—CH, @P“—“‘acrizmcﬁcmmcrlﬁ H,

FOxopu remneparypa rascupy. KOKOpH MoOJNeKynann TYAHHTAH yr-
sepogoponnap 450—550°C artpodHna KHM3AHpHACA, KPEKHHI NpOUECcCH
coanp Gynaak. ByHaa onfuii Mojekynand TYHHHran sa TYHWHMAaras
YIAEBOAOPOAKAD XOCHN GYanH:

CH,—(CH,),s—CH, —= CH, —(CH,)s—CH, -CH, —CH=
—=CH-—-(CH,),-—CH,

VraeponopoAMapHNHr NapuyasadHUIBAAH XOCHJ OyAraH Moajganap
XHUMHS CaHOATHIAA XoMmalle cHdaTHma HIIJATHAAAH,
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24- 8. Hedprs B2 yHn Kaiita pusam

Hed1s xap xusn yrnesoncponnap apadammacuaup. Hegruuar rap-
KHOH Ka3ub oavuHII XOoHHra Kypa cHpat Ba MUKIOp KHXATHAAH TYp-
nuva Hynaan, HedTawsr acocuit kuemu  (oFrupnuruaunr 80—95%)
TYRRITAN, aJNBWIKANK B3 8DPOMATHK YIJieBolopoAnapAaH TapgH0 TOU-
ran. Hedruuur snemedrap rapkndu Vprawa 82—87% C, 10—14% H
Ba 056—2% O, N, S nan ubopar. baw3x nedraap Tapkubuaa oa-
TiuryTypT 5% raua 6yhanu.

fHedTh, oflatia Kya pawr, TYK XKurap paur, 62n3ad o4 capuk Ein
KOp#, MOACHMOR €RyBuan Ccymoxauk  OVau0, y3urd xoc XMAra ara.
Hagre cyspan earua (3umaurp 6,73 aan 0,95 krfm® raga) ©6ynu6,
KYIlGHIHK OpraHHx spHiyL':i7apds apuily, cysia spumafian. ¥ Xi-
MHS CABOATH YUVH KEMMATiu Xomawé XucoOhauuG, X03HMPrU BaKTAA
yHAAH 3 MUHTD XHJALAH OPTHK MaxCy/a0T ouaHHAnd. Dy maxcynioraap
xadak x¥:agHMHZA KaTTa axamuslrra sra. Macasad, y pawera, M-
38016 B8 H4EH €HYB ABUraTeddapUEH Xapakatra KeATRPajuras &xuli-
Fraap {(Dexshp, KepoCHR), TYPAN CYDPKOB MOANADH GMHHWAZ Ba RopH-
BOP MOAAAAAD XNCHA KMAMILAA Kelr iyaJainugaln,

Hehry rapruluaarg MascynortJapHR axparnb oJHII YUYH Typ-
an yeyhaapiaan @oizananniazy. Wynapran ¢paxuvor xafgawm ycy-
JIN KaTTa axamigrra sra. by yeyala uedTh TapKHOHAArR MaXCyilol-
nap (kKeMmboHeHTnap) Kaiixail TeMMepartypacHra kapab OGHpHN-KeTHl!
apadand udkaxu, Jlacrnad yraepon artomgapr kKaMm O¥arauw, Ksf-
BalWl TEMIEparTypacH WacT YrIeBOAOPOAnAPp xafpanaau, Temmeparty-
paHiHr opTHO OGOpHIIR OuAan KaiHail TEMIIEPATYPACH OKOPH Oynran
YDJIEROROPOANGD aMpana OOWAaHKH, Hedtn xaifipanranma, acocarn
EYAURart yu xina ppaxiunra axpaTHaaaH.

1. 180°C rauva Ahrnviapiivan Ba Oessun éxd eaqsoaux ned wopuri-
nanurau ppacyes. Dy dpaxois yraepod aTOMAApHHWHAT COHM D Aax
) rava GYAaANI AN eRTHA yUhAenorepoanapian Hbopart.

Pl 180°C  mau 300°C rawa waduaiiguran repocun  (hpaxuacy.
Dy dpakoiadn TAlUKEA KUATAY YIACBOAOPONAAP MoleKyJdacuja yr-
Aepon atonanpHHnr contd 9 aad 16 rava 6yaann. By dpakunsaan
waliTa xafgad, KePOCHHHIUT TYPAN COPTJAapHd OMUHALK. YaapLad pa-
KeTa Ba CAMOJIETJAAPHHLD PEAKTHB ABHTATENIApPH E2 [AH3EAL MOTOD-
Kap eéxharuch ckdathaa dodgananiaani,

11, 300°C nau  1oiopd, ABRA HePTHHHT Ta30AHH B2 KepOCHH
mpanunanapy xaftaaand Gyaranpad kefiva  KoArait KOAAHFH Ma3yT
pofiniaan. by Qpakuxdaaard yraenoanposaap MOREKYAacHAa YTAepon

AVOMAQDIIIIT COIHN KETTA 6yaazy. .
Foprnin viuangk mypakrab oyJamarad QpakiuBaasp oNHLE yuyH
yuusia Ppskisinnr xap Onpr gisa Kafitapa  xadnasaan. Bupox

XaMMa Hednaap caadil yeyana xainanravna Kyiunlard dpakungnap-
ra GYAuMHaAn: rasz, OeHsSHIl, PEAKTUR EXMATrH, Kepoclin, AH3€ab €HWUIFH,
napadui sa ryaApol (pPaKUHACH.

Hedrhr kpexnurnam HedTh MaxCcyJaoTnaplHn KalTa HWJIAILHWHT
MYXHUM yovar xHeobnavaan. Hedrad onpHil yeyn 6uaan xadgaw op-
xanu 26Y% raua Gesan ohinaad. Hedriad xailnad onuuran Oensun
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MHKIZOPH XalK XVKaNMrHHUAC Ycu® Sopaérrad XTHEXIADHAM TYI&
konzupa oamaign. iy cadaGan sedTHH KaiTa wwrad, KYWHMYA
HEH3HH OJHI! XHMHA CAaHOATHMHA MYyXHM Macaja OyAHd KOJAMOKAA.
Hedraan 6eH3nH acocaH Kpexkuxa ApoNeccH eplaMmupa oapHasy. By
npolecc HaTuxacuia HedTb TapKUOHra KHPYBUH W0KOPH MOACKYAD
YyLAeBOJOpOANnap mnapvanavajgd, Oynna xocHJ Oynrak Mojerysanap
KONAHKMADHHERT OHP KHCMH Y3apo peakunsira KHpHMMHG, OOWKa yr-
NeBOAOPOANApPTa adhaliaan. XHMHs caHOAaTHRAa HILJIATHAAETTAH Kpe-
KHHDJall yeTaHoBkacH, aactaad 1891 iunga pyc umkesnepu I, B, Ly-
XOB TOMOHHAAH spatuarad. KpeRHHTHUGP XHMHABAH MOXHATH QKDY
TeMnepatypa (TepMHK KPeKHHT} €k KataaHsatopiiap TabCcupuis
(KaTanuTaK KpEeKIHr} Yriepoi-yraepon OOFJADHUHP Y3HAHL pedx-
BHANAPHNY amaara owHpHILnan ybopar.

TepMmuk Kpekuur 450-—550°C ma msa 20—70. 10% Ila GocHmaa onnd
gopaaaiu. Kpexkidr npoueccunia HeTAAH YAKaAHraH OensHuilMir
MUKAOPH HepTHH TYFpUaad-TVFpH xahaad oandannran OeH3INHHHKHTE
Hucharan Kapuid nKK! Gapapap oPTuK Oyaail,

faranurux kpexunr 400—5G0°C ma va 1,5—2:10°11a Socumiua
KaTaauzaropiap nwTHpoxiaa oans Soprnaan. Karaautvg xpexwur-
aa 80% rava Gewsudn onuwr mysmuxud, Kartasnsatop chdartupa amo-
MHHHIT XNODUA, TYPAH XU GKTHUAAHTEH! ATOMUANOCHIANKGTRID HULAA-
Taaagl. Katanmsatop HIMNATHUL  [DOIeCCHH LAcGaTaH nacT Temile-
patypana {(450—05000°C) mpa 7e3 Vrkasuura xamia KOpH chdatau
OeH3nu ojlura umxon oOepaad. Dy yeynra tyfidamaran yrieBogo-
BOAAAD TEPMUK KPeKHHPJATUrA KAparaHjsa aiua ¥aM XocHa HyaaiH.
By 3ca xocun OYnaértran OsH3uuulNr cuaTira dxoc0ui TabeHp 3Ta-
BH, YYHKH TYAHHTAH YrAeBOACPCGANAPHHHT OVJAHION OeH3HHHHHD OKTAH
COHHHE OWwHpain. XO3WprH BanTla AYHé MHKeCHAa Hwnad ynKapH-
Ratérrap GeH3HHHHHT ADMHAAR KYNPOFHM KpeKuwHraa ycyan Gnnain
onunani., KpeknHr npoueccuna  axpaan® uwuKanurad TyAdHMaran
YIJIEBONOPOANAp {ITHNeH, NponHAeH, OYTHASH, H3COYTHIEH) XHMuf
CaHOaTH YU¥H KUMMATAN XOMaluleaup.

11 50 B, AIIKEHNAP

¥TaeBoAOPOA MOJEKYAANAPHAA YTAEPOA-YIALPOL Ba YIVIEPOX-BOAG-
pof Oorfanuvligard ogARf o- 6oFaapural TamKapu AHa yraepox-yrie-
pof z- Ocriap maswyn Gyaca, Oynnan SHpHUKMaRap asxex. s fuu T
funmazan yeaeeodopolaap AeHBNANM.

25-§. AAxenJapHMHr rOMOJIGTHK KATODH

Tyiimnmaran yraesonopofnap MoAeKynacuaa TVHHHCAB YIieBOAn-
nopnapra HHcGarah BOAGPOA ATOMAADHHHHD KaMJHrH tydaiiag yaiap
G6up ¢kH OHp Hewa KYWiGorra sra Oyanme mymiun, TYhuemaran yr-
JEBOAGPOAAAD MOJEKYJacHaard KYUISOFHHRD coHura KYpa aakenaap
(a1nsen yraepoiopodnap)Xamaa gaxaluensap (1ueH yriaesoAopol-
Jap)ra Oynanaiy.

Monekynacnpa Gutia  wymbor Oyarad yriesoAOpoOAJap ankenJapaup.
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Yap XuMHABUA Xoccanapu yxwaw Ba TapkuGu Oup- Gepuian Gup éxu Gup
Heua CH, — rpynnara ¢apy guraguraH roMoJOrHK KATOPHH XCCHJ KHJa-
nu. Tomovordk katop C,H,, ymMyMuit dopmysaara sra.

AJIKeHJIAPHHKT HOMM TErHLINH TYAWHTAH YIACBOLOpPOAAap HOMMAA-
TH -@# KYIWHMYaHH -u4en KYIIHMYara aJMaluTMpHil @yar 6unan xo-
cua Kunuvagu. Macanan; CpHg — aran; C,Hy — stunen; C;Hg — apo-
nan;, CgHs — nponunen pa xokaso.

CucremaTuk HomeHggatypara (HMIOIIAK) kipa ankeniapHu HoM-
MaWiga YAAPHHHT HOMH TeTHIUAH TYHAHHTEH YrAes8010poasiap HOMHAATH
-@# KYUIHMYacHRY -ex KYLIHMYAra aJMAalTHPHLEI OPKAIH XOCHJ KUJH-
Hazu, KVwOor ryTrad yriaepoa 3aHXKUpPH acoCHH 3aHKUp Ael oJuHa-
Ad. 3aHxHpAard KYINSOF YpHHHH KYDCATHIN YuyH YIJepof aromiapH
HoMepJaHaau. HoMepaaw 3aHXHUpHEAT KVIIOOP AKHH Typrad yumiay
fouianaal. JaHXHp TapMowJanrar GVica, y XoJAa yraepoa 4ATOM-
JIADHHHHT 23Hr Y3YH 3aHKHMpH HoMepJaHaaH. Dyuna Homepnaw 3ad-
JKHDHHET TApMOKJAHTAH yyura sKHH KucMuAaH ékH Kywodorra KahcH
ypunbocap AKHH TypraH 6¥aca, wy yudpaH Oomaanagu. Macanan:

1 2 o> 4 1 2 3 4 o
CH, =CH—CH--CH, CHS-—-CH=CI—I—CII-I-—CH3
I

CH, CH,
3- meTHAGYTEH- | 4. MeTHINEHTRH- 2
CH,
8 B 4] 3 2 |
H,C—CH,—C—CH,—CH=CH,
[
H,C—CH—CH;,

4- MeThs1 — 4- H3ompomnAreKceH- |

AnKeHnapiaH X0cun 6yara# yrieBoaopoA parHKasfapH HOMHra- €A4A
cyipuken gVmuG yxunapy. Paguxan spKdH  BaneHTAHKKa sra Giuarad
yrrepoa aToMijaH Oouwiad HoMmepaaHaiH. Macanan:

CH,—CH=CH—  CH,—CH,—~CH=CH—

nponeRia- | Gytenn- 1

Haomepus. Ankennap KatopHaa HKKH XHJ HSOMepHR MasxyAd, by
KVIWGOP XOJATHHHAT H30MEpHACH XaMia (asopuii (HHC, TpaHC)} H30-
MepUsIHpP. ANKeHJAapHHHT JacTaadKky MKKH ab30CHHHHI — 3THJIEH Ba
NPONHNEHHHHE H3OMEepJapH HYK., DyTujaes KyHHZarH yyra H3OMepra
sra:

4 3 p 1 1 2 3 4 3 21
CH,—CH,—CH=CH, CH,—-CH=CH—CH; CH,—C=CH,
I
CH,
Gyten- [  Gyten- 2 2- Metuanponen- 1
[MenTennutr 5 Ta, rekceHHHAr 13 ta, HoHeHHHHr 154 Ta m3oMmepn
MaBKyl.
Ankenhapia anKaHjiapiarH CHHrapHu yraepoi-yriaepox O6oF aTpo-
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¢$nna afipum MeTHJIEH XaNKAJap PKHH Xapakar Kuaoamaias. Wyrnarr
YY4yH BOJOPOA aTOMJIapH Ba atoMJjap rpyfnacH Kymbor aTtpoduia
xap xua ¢asoBufi xoinamran Oyaumy MyMrEH. Hamaxkana dasosnil
HUC-TPAHC MIOMEPHA EKH 2e0MeTpUK usoMepus naiino 6ynamn. Anxex-
Japraru {punbocapaap KYWOGOEHHHrT GHp TOMOHHAA XKofijgawran G-
ca, yuc-uzoMep, TYpAH TOMOHHAa xofinamwran 6Yica, Tpanc-uscMmep
Refiwnaan, Luc-Tpanc H3oMepHsAHH 2- OyTeH MHCOAHAA KYHHIArH4a
H30XJAall MyYMKHA:

HC CH, HC H
o= >e=C(
v OH H CH,
yue- 2« 6yTeH mpawc- 2- 6yTen
cyiog. teM. —138,9°C cyox. Tem, —105,5°C
Kaith. Tem, +3,72°C Katig. Tem, +4-10°C.

Huc-popmana Gup xna ypuubocapaap dasona Oup-Gupaapu Onnan
AKHH KOANaNraHAHTH YYYH yJap Opaciia HTAapHJHLI KY9H XOCHA OF-
Jann, BYHHHP HaTH:Xachia CHCTeMa SHEeprHAcH opTalu. JleMax, Tpanc-
H30MepJap TerdiliA IHc-H3oMepJsaapra HHcOataH Gapkapopinp. Luc-
TPGHC-R3OMEPN2p MabAYM IapoHTaapAaruHa OHp-Guprapdra §THWH
MYMEWH. Huc-rpanc nzoMepaap H3HK Ba XMMHABHE Xoccadapn Guaad
Onp-Oupuaad QapK KAJANH.

26- §. AXkenSapHUHT OJAWHHUIIH

Anxernap taGunit pa ayngow rasnxap, Heprts Ba HeGTHH KafiTa AIL-
Jalli BaKTHAA axpananb uuKaawran rasnap rapkubuaa 6yaaanm xamia
ynapiad caHoaT MHKECHA2 akpatu® OJMHHAAH. YJAapHH IIYHHHTICK,
KyHuaaruy cywsufi yeynaap OMJa# XaM OAHII MYMKHH,

¥ 2428000P004APHUNE 2AA0LEHAL XOCHAQAAPUAAH 28402eH8000D00-
Ky wparud oauw  (Aerngporensam). Ianorensan xocugara HILKop-
HHHT a6CONIOT CIHPTAATH SPHTMACH TABCHP STTHPHIATAHIA BOAOPOJ ra-
JOreHU], ampannd, ajkeHAap XocHa Gynanu:

H,C—CH,—CH, Br+4-KOH—+H,C—CH=CH, +KBr+H,0

Huzanrozenau Gupukmorapuu dezaaczedacui. uranorenan  6Gu-
PHEManapra pyxX 8ku MarHufi KYKyHH TabCHp STTHPH/ATaHLA raJioreH
axpasnb yuKub, ankenaap xocua 6yaann:

ClCHg—{:cht -I-Zl'l —— CH‘ ﬁCHg_l_zn C]g

CrupTarapnu Bezudparsauws. Cnupriaapra onAnfl HapOHTAA CYAb-
dbar kucaoTa TABCHP STTHPHJAranAa aacwial cyabbart KHCNoTa 3QHPH,
cyHrpa TYHUHMAraH Yraeropopon xocud Gynanu:

CH,—CH,0H+HOS0,H Ho - CH,—CHZWOSO,HWQ

o CH;=CH,

Crnapraap 300—400°C ma amoMuHEH OKCHAH YCTHJAH YTKasuica,
anKenaap xocuda GYaanH;
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H,CCH—CH,—CH, —2120d__ 11 ¢ CH-=CH—CH,+H,0
l 200 — 400° C

OH

Crupriapnad CysHpmRr axpanuuid XomawéuuHr taduarura GoF-
JHE. YUnaMyd CNUpTAap OCOH, HKKHIaMul cnapraap kHAHGpox, Oup-
AaMUYY COHPTAAD auua KHIRH AerHApaTiAannd, adkeHaap XOCHA KHJa-
pH. Bynna BoAOpOA 3HT K&M BOIOPOA CAaKJOBYH YI/A€pollaH axpanaa-
AW {Jadyee KOHYHU).

Tidunean yeaesodopodrapuu dezudpocenaqui. Ankeuaan ras 8kH
Gyr xonuna 300—400°C na xusappusud, Xpom OxeHg yorinaan yTKa-
UAralla, KaTaduTHK AeTHAPOTCHIAHNM HaTHMMACHAA aNKEeRAap XOCHA
VEELTIE

H,—CH,~ CHy—CH, 2%, CH, ~CH=CH—CH,+H,

Titiunzan yeaegodopodaapuy Kpexuneaau. ANKAENAPDHUUT 10KODH
TeMnepartypana napualadEli ApQUeccH KpeKdadr aekhmnaaan. l0gopu
TeMNepaTypaia Yr1eBoJopoanaplhard YriepoR-yIAepoj EkH YTrAepo-
poaonon 6oF yannany, [lapwanapum watuxacuia Tyfiusrau, Tyinnma-
rali Ba ApPOMATHK YIVIEBOAODOANAD apanaliMacu xocua  Oyxanm.
Tyhunaran yriaepodOpoijapHHAT NapdafaHHIBHAAH XOCha Gyarad mMoj-
RasapiaH XHMHS caHoarHza xomawé chdatwia doltaatannnasy, wy-
RUIBF YUyl XaM KPEKHHPJAN TNPOIEccH CanoaTha Ky suaaTuiaalm.
fiapyvaaaduolad xocua OfJaray moUAalaplURHT  TapguOH, peaknus
VUYH OJNHrag yraesomopomnapnudr tabuatira, Temneparypara, 6o-
crimra ga BaxTra Sorauk. Macadaad, #-8yran B00°C na kpeknsrrag-
rapaa yraepod-yraepox 6oF  vaimaad, HataXaza pajukangapiary
SOCDOA ATGAMIADA KAHTA IPYNNAaNasall bBa alKaH XaMAa aJKeH1ap
Apaiiumac xociul 6fnann:

CH.CH,CH,CH,; ———CH, +4-CH,=CH—~CH;,
CH.CH/HCH, —— CH,—CH,+CH,=CFH,
CH,CH,CH,CH; —— CH,—CH =CH--CH,+-H
Ayerusexn yeaegofopodaapuny raraausaropaap épdaxuda eudpo-

ceR AL, AUGETHUACR KATOPH YIVesoIdopOoRJapR BRaT#Ha Ba MNaalamii
KataJH3aToOpiapn HUITHPOKRZA FHAPOrenJaHnd, ahkeHJap XOCHMA Ku-

A
CH,—C==CH +H, ~——- CH,—CH=CH,

27-§ PH3HK- XHMMABKHH XoCcanapH

Anxennapuusr QH3UK X0ccanapy TyRunrag yMIeBoIopoanap xocca-
napura yxiwsain. ANKeRaap roMosorHK KaTopMHMHE AacTnalkn yu Ba-
KuAu 143, Coran Cy; rava Gyarannapu cyiokauk, Cis Ian W0KOpHIapy
504 KATTHK MOJMA4Napaip. 2- xaAsanga 6ab3H alKeHAAPHHHr (H3HK
XOCCanapH KeJTHPHATraY,

I'oMOJIOTAK KaTopia AajKeHNApHAHr KaHHall TeMReparypacH Ba
SUWINTH owdd Gopasn. AAKeHNAPHUAT TaPMOKAAHMATAH 3aHKHPAK-
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XOCHAANAPK TAPMOKJAAHrAH  XOcHaaaapura mcGaTtan OKOpPH TeMne-
paTypala KafHaRAH. YNapHHHT 4uC-H30MEPAADH TPRKC-HIOMEpIapura
Kaparanla W0KOPH TeMnepatypanz KalHaiinn, Aagenaap cypaa spH-
Maligu, opranHkK »pUTYBUEAApAA (METW] CRHPTAAH TAIKapH) SIXWH
spuiian. AakeHhapHuHT H6apuacd AXIUH énaid. DTHICH BA TPOIHIEH
TyTab €pajay, XaBo GUJIAH IOPTROBYM apajaliMa XOCHN Kuaagu. Tex-

2-mMannan

Angennapaunr $H3NK XOCCANLPH

f
Homn DojmMyazcH T€[§I¥1f|:;{‘1]1'r{;]:;;:]j E:‘:_;“,“:.m 1?.31&19* Hiucoun sgunnx

o, °C PATYPach, y
en CH, == CH, — 1Y — In4 0, 5660
Hponen Cr,ClH = CH, — |85 — 47 0,G0%0
Dyreu- ] CH,CH,CH = CH, — 030 — 5 {,66496
U
gyted- 2 CHCH = CH—CHy — 139 + 4 0,6352
Tjauc-
5!1;101;- P CH,; — Cl = CH - CHq, -— [05 +1 0,630]
2- neTha—
nporel
(HzoGy iraen) [(CHgls == CH, — 140 -7 G, G407
nerTex- 1 Clig— {(TMy) ~ CH = CH, - 165 ,2 4 #0,1 G.6118
rexcett- | CHy — (Ci,)y— CH = CH, — 139.8 -4+ 63,5 0,6732
remen- ) CHy — {CHg}, — CH = CH, -~ 119 4 93,6 0,6974
oRTeH- | CHe == [ZH 3 — CH == CH, — 105,77 <4 121,53 | 0,7i61
noned- | Clly — {CHy)y — CH = CF, -+ 146 0,7319
AeteH- CHy — (CHy)q — CH = ClH, — 60,3 1- 170,56 ¢ 0,440

wnpigadtrad Gupukmaga Kywoor QOp-AYKANPHHY OHAHEL YYYH YHTA
BpoMsE CYB TALCHD STTHPHAAAH. Arap TeKIMpHAadrian ODHpHKMA MO-
deKysacnda Kywbor Gyaca, Gpowmnn cys padrchananaan. By gywOor
vayil cHaT peakuHsacH xucodaatani,

Angennapinur HK-cnegrpuna 1660 em—! coxana W C=C kjwborra
MOC KeJARHI A1 XAPAKTERJR  I0TWIKIL YH3HKNapn Hauoén Gynaan. byn-
aau vamwaps cnextpia =CH, rpynnanap 915 cuy—! coxana xamaa
=CH — rpynoa 1000 cm—! coxanmapaa Hamoén 6ynaau. Tyfuumaran
BupukMaiap yabrpabunapma sypaapus 180—200 nm coxanapha 1074a-
za. by coxuaspra YB coektpaapun oanwn anya  guinRr. Hyaawr
yuyti ¥DB- cnexrpocKonusinan ajdxkersapan HIREHTHPUKALHA KUAUUAE
Acapan Qoiinaavamsiing.

XuMustaun xoccadqapn. Aakennap Mmonexyaachaa gVmdnr Gopanrn
YUYH yaap TYHMETan yracgoaopoasapra #Hucbatad XHMAsIE DeaK-
LHACA OCOH KHPHWALH, ANKeHAaPHN XUMHABAA ¥arapums Kywndorumr
MYCTaXKaM 5MaCIHIH, 'bHH YHUHT OCOH Y3WJIKIMA Ba Xocua Gyaras Bk-
KHta KYuIdue  yraepon atoMAapMHHRT OV BaaCHT/UMEAapHra 6oluKa
4TOM BA MPYIIANAPHHUHT GHPHKHILUK OUIaH TYUIYVHTUPHIAAR.

Bodopod Gupuriuiuy — 2udpozenaaus, AJKeHIAD KATAJH3ATOpPAAp
(Dnatuna, naknaafAnil, HEKCAL) HINTHPOKHAA BOAOPOA GHPHKTHRRD, am-
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KaHnap XOcHA Kuaanp. DyHR yMyMufl XoAla KYAHAardua E3uml MyM-
KHH;

KH3AMPHID
an.’m +H, — an 2142

Farczensap Oupuxuinn. AAkernapra ranorennap GHpHKKanila BH-
UHHANMNb MUTANOPeHNE XOCHAaAap, sBHE KYWIHH Yraepol aToMJapHAa
HKKH rajored aromaapn OynaraH OHpHERMaJap xocua G¥aaau:

CH,=CH, +Cl—Cl-——e C|—CH,—CH,—Cl
1,2~ aaxnopsTan

DTHACHTA XJODHHHT SACKTPOPHAL OGUPHEHIE MEXaHWA3IMMHH Kydn-
nariwa Tacassyp KuaAHl MyMxHH, Peakuuasudr OHpuAau GOCKHUHIA
KYWOorRary m-3NeKTpoHSap OuJaH TaNOTeHHHHT 3JeKTpod#lb HOHH
¥sapo tapcupnamud, n- KOMOAeKe Xocha Kunagu. Cyurpa rasaored
aHHOHH aXpajrly OHAAH f- KOMOJAeke KapGoKaTHORra aftianaiH. ¥3
Hap@aTHaa KapOoKaTHOR XJ0p aHHOEHM OfaaH peakuHara KupHilinG,
1, 2- auAnOp3ITaH XOCH KHAZAH:

o+ -

CH,=CH,+Cl : Cl->CH,=CH, +CH,—CH,+Cl ~CH,—CH,
¥ I [ ]
cl:cl ¢ Cl

N-KOMOAeRC KapioRaTHOH
Bodopod easveenudrap bupuxuiiu. AnKenjapra BOJAOPOR ranore-
HUAgap GUPHKHO TajioreHadkdanap Xocun KHjianu:

H H H H

o Lol
HC=CH+HX-+H-——(|:—C_—H

I

H X

B. B. MapkossiKoB onedHBAAPra BOAOPOA FAJIOTeHUAAAPHKRKT GH-
PHKHLI peakUHANapHHH YpraHu6, KyiHaarn KOHYHHSATHH sipaTAH: Tf-
tunmazan yaaesodopodaapea sodopod zasozerudanp GupuxTupia-
easda. eodopod aromu xfuiGoOF Guaan 9H2 Kin boraanxean yeaepod
aromuza oupuxadu, sarveen aca sodopodu aunz kam éxu aofopod aro-
My Siamaean geaepodeaa Oupuxadu. Kefimruaark 6y Mapxosnukos
xoudacu ael ataJja OoHLIAHAM.

CuMMerpuk Oyamaran osedunnapra poLOpod raforeduiiapHHHr
Gupurknig B. B. MapxoBHuKOB KonziacHra GuHoan Gopamn. Macanan:

CHs-—tcﬂCH$+HBr-+CH3—(EZBr——CH3
CH, CH,

2- fpoM- 2- MeTHATIPONaR
Xosupru saxraa MapKOBHHKOB KOHWXAacH OPTaHHK PeakKUHAJaPHHHT
SJACKTPOH HABAPHACH ACOCHAA Kyhuaaruya tymyntHpunazu. H—C 6or-
JAHRIWZA ZUNOAHHHr Myc6aT Y4H BOAOPOAd, MaHduil YYH 3ca yraepoa
Syarannurinan metHa rpynna CHy ga yraepoauuur KMCMaH OPTHKYA
Maunduit sapsgn 6yaanu. By xon opzuft CH;—CH- Gornanum 3JIek-
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TPOHAADHHHE MAPKA3H{ YrNepoA aTOMH TOMOR CHJKHIIHra onu6 kena-
Au. By cunxn ¥3 Hapbatduaa KymudorFnard xapakatuad j- »JIEKTpPOH-
JAapHUHT, Macaliad, poneH MHCOAKAA crpeska OMmaan KYPCATHATaEH
BfyHanumna gHafa KyulHpoK CH/KHIMHFA caffab GYaanu:

&t 6
H ~+CH=CH,
H

Hathaxazna nponedfard GupdHHUH yriaepod aTOMH HKKHHYHCHra HucGa-
Tal kKynpox marduid sapsainanafd. DyHEHT BaTHXacHAa BOAOPOA
ranored MIHUHT MycHaT 3apaaay BOAOPOA KHOHH KYIPOK MaH{Hi sapsai-
Jianrad yriepoara keau0 GupHkanu:

CH, —CH—CH +I—I—Br—+CI-I —CHBr—CH,
2. Gpomnponau
AnKeATapra BOJOpPOL ﬁpDMH,ﬂ. NAPOKCHAJIap HUITHPOKHIA TaBCHP
STTHPHJATaHAA OHMpHKHLI peakuHsacH MapKoBHHKOB KouiacHra O¥#cyH-
mMadgn. Yydukn 6y peakuus pajauxkaa mexanHaMga Oopasu™. ByHwu
Xapaw ¥Ypranrand yuyn Xapaw s¢pexru €xku <«nepokcnii sQdert»
Jelinsann;

CH,=CR,+HBr ~—=>—= Br—CH,—CHR,

Bupunun Gocknyaa nepoxcul paauraax HBr monexkynacw 6uaan pe-
aKUHATa KUPHILANH:

ROO- -+ HBr-» ROOH~+Br?

Xocyn Gfaran OpoM pafHKaAW ankeHra OHPHKHINH HATHKACHAA
SINTH paZHKAJ XOCHA Gynand:

Br- +CH2=CR3—+B1'——CH=—-CR3

Surp xocux Gyaran ywby palnkan xaM xyiitu GupHHYH BocKuuna
NepoKcHANaR XoCHA OVAraH SpHHH paiukasl kaOH Bozopold Gpomun-
AaH BOAOPOJHH aXKpaTnO oAalM Ba PEeAKIHARHHT OXHDPIH MAXCYAOTHIa
aftnanagp. bpoM palHkanu sca 3aHXHPAH DPCaKUHAHH JABOM STTH-
panu:

Br—CH,—CR, -+ HBr-»Br —CH,—CHR,+Br°

Cyaogar xucaora Gupuxuwy. KoHueHTpnauran cyibndatT KHCROTa
ankeHaap Ousad GHpHKHO aBBAJd AAKHACYNLGOPHD XOCHA KHXEAaAH.
Xocua Ofsran aarwicyaAnposadhup cyB KVIHEG KHSZWPHAT2BIA OCOH
THAPONH3AAHHG, CIHPT BA AHA CYAbGAT KHCAOTATA Napuyasatany;

CH,=CH, +-HOSO,H -~CH, —cnz_oso H
FTHACY R

CH ~—CH2—OSO H+HOH—-CH, bgﬂH s—OH+-H,SO,

* MapropEHKOD KOBAAcH saeKTpodHab mexannam Offinua GOpyBUH pearuba-
Aap yuYyH Xocahp.
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HocHMMeTpHK ankenaapra cynbdar kncaora MapkoBHHKOB KOMAR-
chra mMyBoduK Gipukaid. Peaxuns ueky GockHyaa Gopanu:

At
N SOgH=
H,C—CH =CH2+H+—>H3C—~C[‘I':2-—*CH2 2 HEC—CH—CH
!
0Os0,H
nponey ApdosdEp
H,C—CH—CH,+4-HOH-H,C-CH—Cl1, 4 H,50,
| |
OS50, H OH

Cys Oupurxuwii. Ankeunapra TypJaH KaTtaausatopnap (cyasdar
Kucinita, gocdhar KHcAoTa, pyX XJACPHA Ba OolIKaAnap) HWITHPOKHUAA,
cyB SUpHKTUpHArauia cnupt xocna Ofaanu, CysHaHr Oupukdinn Map-
KOBHHKOB KOMAAcCHTA OyicyHamil:

H+t
% \ OH

- |
H,C— CH=CH, § H+ s H,C—Cl CH _H,C—~CH--CH,

KO3LHDry BagTla 3THACHrA CYB aJOMOCHIUKATAAPTa WHEMAUPHA-
raii ochar KACAOT2 KaTaid3aTOPH HLITHPOKHAA TYFPUAAH-TYFPH OM-
PHETHDIM, SBHR KATaAATHK THAPATAAUl YCyaH HuLnad yuku/irau:

i ¥}

CH,=CH, | H —O 20 =200 89181k -~y __cH,—oH
B " HP0,; SiG,
Orcudranuney. ARKCHTAD AAKAWJapra Kaparasia ocoH OXCHAMAA-
HaAH. AJKEAAALHIHD TY3HAHWNra Ba OKCHAAAHHW [HapOHTHTA Kapad,

peakus ryphuua Gopagu,
Anrkcugapnuanr é¢nuwn Ankenaap xapoha asxaguaap CHH-
rapn dngait Peaguiy naruiacufa yraepoa (IV)- oxcnp, Ba ¢ys xocua

Gyananu:

.—..

CH, = CH, + 30, —2C0, 4+ 2H,0
T
Anxenaap opanit wapoutna EKH WOKCPH TeMnepatypana éxyn Kara-
AH2RTOPAAD GIUTHPOKHAA OKCIANARKO, TYpPJH OPraHak OHpHKMasap
Xocita Kraajan. Aaxenaapra HIDKOpH €KM HERTPad MYyXHTAA KaJaHH
HEPNMANrataTEHHE CYRJAH 3DHTMACH TAbCHP ITTHPHJArasaa, yaaprurcd
KVIDOOF y31AaAH PA HKKH ATOMJH CIHPTAAD — rAHKOANAD XOCUT OF-
aaan {Raerep peakyuace):

R —CH = CH —R + KMnQ, 4- H,O—R ~— CH—CH —R -+
| {
OH OH
+ KOH + MuO,

Dy peakudsfa aNKeH OKCHANAHHUIN HATWKacHla KaigH# gepMadra-
HaT aBsaj paurcHiganain MoV -Mn'v ), c¥urpa x¥aenp ponr-
ra ainanaau. by peakumsn Gupuxkmanapipara C=C KVWGOFHH aHUK-
Jall yayn cuat peaxnusamup,
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Aakewpap Kyudd ORCHANOBUHMnap OHJaH (MacajaH, Xpomuw apa-
AaluMa TALCHPHAA) OKCHANAHCA, YAAPHKHT KYWOOFK Typrad xoiugad
yriaepcl 3aRKHPH YIHSAAM BA TapkHOMAZ HKKH MOJCKYNa Kucaopon
6yJrad MoaAa (KuCAOTA, anblerdi Ba X0KAa30) Xocua Oysalu;

KiCry0y
1,30,
0 0

CHy—CH, —CHy,~C{  +H—c{

OH OH

Anxenaap 250°C pa KyMyl TY3H HIITHPOKKAA OKCHAJABCA, HTOK-
CHANAP socua Gynaau:

9CH, = CH, + 0,2¢" ., 9oCH, —CH,
N
0
STHOeH ORCHEA

JTHASH Nannafait XNopuR HWMITHPOKHAA Kucaopox Ouiian TYrpu-

AAH-TEFNI OKCHANAHUO, CHDKA AABLEFMA XOCHJA KUAAH:
0
H.C = CH, ~—2CH. . cf
£ = Ol Tpgcr,” s T BNy

Canoatha 6y yeyanan @oiaananub, cHpra alplernf OAHHAIH,

Ozon rawcupu. Adkennap 030y TABCHPHAR CGIOHBAJNAP XOCHA KH-
Aazy. Osodianap Kyuiad OOPTAOBYH xoccara »ra. Yaap ruapoausial-
TaHAa afibLerRA Ba KeToHJaap Xocia Oyiaajii;

0—0
b +HOH R\ ;;O
R,C = CHR+ O, —=R,C CHR » >C=0+R—C{ 4140,
o~ R H
C3GHHT

Dy pearuna oprannk OMpUxMa MoJeryjgacanaruy KYwborunur xo-
JaTHHE ZUHKIANIAA KYO KVJadauuaafl, sbHd X0CHA OVaasdran rap-
0onih GHpHKMara Kapa® AAKEHHHHr JacTnabKku Ty3HAHLWHBY Tacap-
BY]D KHJAHIT MYMKIH. _

oaumepaanumy. bup Heya Kyfiu Moaekynap TYHAnMarad OMpUK-
MalnapBHnr {MoHoMep) ¥3apo OUPHKHION HATHXaCRIA MOJCHKYAHP
MaccacH AacTAalKR oJuHrae OWPHKMANApPHHKHNAH anda 1oKopu GyA-
rag meananap (nonmmepaap) xocun 6ynaan. By peaxknna no.au-
MepJaauHIn feunany.

Tloaumepaanmin peaxku#sicCHEH 3THNEH YUYH YMYMHH Xonna Ky-
Alfarvya é3ul MyMKHR:

nCH,= CHy ——— — (CH,—CH,), —

6yniga n — MOHOMCDP MOJEKYJaJapHNHHT CORM, NOMHMEDJaHdIl Japa-
#ack., ANKENIAPDHHHT ROJUMOPAARIIUN KaTaNH3aTOPAAp TabCHPUIA
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Gopanu. [TonuMepnanum HatuacuAa XocHs 6VJran 0KOpH MOJeEKy-
JAAp Maxeyaor nNoAaAHMep Aehnaaan. Monexkyaap maccacn 10° rava
6ynran NoJWaTHAEH Ba HONHRPONHACR KAaTTa axaMHATra 3ra.

28~ §. ANKeHAQPHUHT afiphM BaKHANAPH BA YJADHHHT RULAXTHIHIN

druaen H;C=CH; paurcus ras, ysura xoc XuAra »ra, énranfa 6up
o3 Tyrafian. Xasc Omiad apajalurasia NOPTJAOBYH apafalilMa XOCHJ
KHAalH. DTHAeH AyMOyA Y3HATaH MeBa (MOMHACP, HOK, ONMa, JHMOH,
KOBYH Ba XOK&30) JApPHHHT MUILAIMNHHE TE3JAWTHPYBYH amORKG Xycy-
cHsTra sra. Dymruur yuyn énng oMBopaap XaBOCHra O03DOK  STHJEH
apanamTepHaand. CanoaTha sTrIeH HeTHH KPEKHHIAALD NpoUeccHaa
xocun G6ymafurar rasnap rapkaGuiad axpatrnb onuHazau. llyeunraoex,
3TAHHY IOKOPH TeMEepaTypajia AerHaporeHaall €KH OPONAREI TePMHK
nap4analg #yad Gunad xaMm oanHaln:

CH,

CH, — CH, — CH, + CH,

ITHNEH TOMHITHIAEH HILIA0 UHKAPHIN YYYH MYXHM XoMamé XHco6-
Janain, Bynaan Taikapu aTHAEH OKCHA, 3THA COHPT Ba STHACHTAHKON
QJHIILA XaM HULIATHJIAAH.

fTponunen CHy; — CH=CH, panrcua ras 6yaub, sTuien kaby typ-
JH XUJ XUMHSABH OHpHKMaJjap (Macazad, NOJRNPONHJIEH) CHHTE3
Kpanuwaa xomamé cudatuaa puwaaruaaay. Cadoatna HedrTHu Kpe-
KHHTJ&M TTPOURCCH HATHXKACHAa NpPONHIed Ba TYHUHraH YrA€BOAOPOA-
Nap apanamMach XocHn O6ynanu. By apanamimagad nponHned Guaan
nponad axpaThd OJHHAAH Ba KYUIHMYa paBHUIAA NerHAPATJAHARH:

TUG—QGQ“"C
Fy'/s

Canoatna nponNWJieHAaH NOJHNPONHAGHAAH TAINKAPH AlLETOH, H30-
npONKA CHUpT Ba GOWKa MAaxCYAoTJap OJHHAIH.

Byren-1 CHy=CH—CH;—CH; opanit mapouraz raa 66, —5°C
a2 KaAHajiau, ¥ OGyrandeH-1,3 Xocun KHAHIUAA acocHil XOMameEnup.
Mavwaymgu, O6yrainen-1,3 CHHTeTHK KayuyyK Hulnad w@nKapullgary
acocnfi Maxcynor xucobaananu.

2-meruanpones (uzoGyrunen) CHy=C(CHj). panrcns raz 6¢nub,
—7°Cpa gafinafian, ¥ HedTHR Kaiita Hmraiiga xocua 6yaannrad ras-
Aaphunr Oyran-Gyruaen Gparuuscn Tapkubuia Oynanu. MsoGyrnien
caHoaT yuyH MyxpM Xomamé xucobmanand., Msooxraunu xocun K-
JHIAa, OyTHAKayeyrnap umaabd 9ukapHinga H3o6yTUAE€RNAH KeHr
doiipanannamonraa.

IV BOB. AIIKMHIIAP

Yraeponopoanap mofeKyranapHiarn yrepoj aToMmJaapH y3apo yu-
GoF opraan Gornasrau Gyica, 6yHmalt OHPHEMAnNap aAKUHAGP EKH
aueTisen yeaesodopodaap nefinnant,
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20- §. ANKHRAAPHHET FOMONOIHK KATOPH

ANKyHAap Xumuasuii Xoccanapu ¥3apo Yxwaw, TapkadH Gup-OrpriaH
6up éxku Gup neua CH, rpynnara ¢apy KW/IYBYH YFJIEBOAOPOANAPHMHI IO~
MOJIOFHK KATOPHHH XOCHA KHAAZH. AlLETHACH YrAeBOJOPOANaPHHHHT rOMO-
aoruk Katopd C,Hn—s yMmyMuit dopmysara sra, ANKHHAGDHHHT TOMOJIO-
FHK KATOPH SHM OANA{ TysuaH{wra ara OYiraH auetHIeRiaH Ooullakajid.
Yrutr cTpykiypa Gopmynacuga yutor —C=C— mamKya 6¥an6, yHHHT
HXKHTaCH m-Ba OHTTack o-Oornup:

n
H~C=C—H H:COCH
H -

MabnyMEH, aUeTHACGH MOJEKYNAacH YH3HKCHMOH TY3WJHIOra =ra,
AleTued KaTOpU YTAEBOLOPCOIANAPAHHAT oaedHujapra yxmab Tyiiud-
MATAHJAUTH BAa XUMUABHA peakUuAra KHPULHIL KOOWJAHATHHHHT 1OKOPH -
6yanuiH, o- OGoFnapra HucOataH m-O0OFapHHE  XOoCHA OVIHIIMra kaM
aHepruf capdaaHuiud GHAAH TYWYHTHPHIANH.

Homeuxknatypa Ba waoMepusick. CHCTEMAaTHK HOMeHKJAaTypara On-
HOAH AJKHHJADHHHT HOMM TErHILJIHW TYHAUHTAH YriAeBOAOPOIJAP HOMK-
nary ~-af KYUdaMUaHi -¢d KYUWiEMYara ajJMalTapail 6naal XoCHA Kd-
JHHAAH. ANKHHAADHH BoMAaaurnd yubor TYTran 3aHXKHD acocnil sau-
KHp Aeb onnRanyu Ba HOMepJall yuboFra AKBMH TOMOHAAH OolbaanaiLn.

Macanan:
5

1 2 2 4 1 3 4
CH==CH CH=C--CH,--CH, CH,—C=C—CH,
3THH (BUETHIZH) 6yTuH-1 (3TRAALETRARH) OyTHH-2 (MHMETHJIALE THACH)
Oaantt Tysuanmra sra 6Ynrad KyHH aJKGH/Jap KynuH4a pauxosa
HOMEHKNaTypara (Oepuarad MHCONHMHU3AA Kasc uuuia Gepuaraun) Gu-
HOAH HOMJaHajiH. PaiunoHan HoMeHKAaTypara MYBOQHK yJaap auerH-
JCHHHHT 6Hp EKH HKKH BOAOPOA ATOMH TYPJH YTAEBOAOPOA paidkal-
Japira anmaipHray Moaganap Aed Kapasaaud pa palHKan HOMUTA
alleTHJIEN cy3n KYWHO YKuaazn.
AnkaHsapra yrAepod SaHXHPHHAHF TAPMOKJAHHINHra XaMia yu-
OOFHHNI XOfAANIIUra KYpa H3OMEpHS XOAHCACH KysatAaajad. Maca-
JaH;

1 2 3 4 5 4 3 2 1
H,C—C=C-—-CH,—~CH, CH,—~CH—~C=CH
MeHTHH-2 |
CH,
3-MeTHJ16yTHH- 1

CHEC—CH —CH --CH

nermm»l

30-§, AaxkuuaapuHHr OTHHHEH

Aue:mneuHH KaIUMAaH KaJblUKHA KapOUANaH ONRHLH:
C
Ca\ I +2H,0 ~——w HC=CH--Ca(OH),



Kanbukit kapOusnu ¥3 Hanbatnla cYHANDHIMAraH OXAaKHI KyMHAP
Buaan snexrponcuaapna 2500°C pa Kusgupuh CAHHAAH;

Ca0+4-3C =+ CaCy+-CO
NO3HPru BaKTAA aleTHJIeH anda apsod XoMaluénanm — Tadunit raa

TapKHOBIATH METAHIR IOKOPH TEMIEPATYPAXa KpekuHraaul Afan Gu-
Jap oJuaanli;

o_H 1AWC Y _C=C—H-+3H,

Byrmad TawKapu ancueAap, sHUMHAAB (rajored aTOMJAAPH HKKH
KYiULHE yraepoln aToMmaapura Gupukkan), rajaoresnn sa remuuan (1)
xocuaanapra VIOBYH THADOKCHAAAPHNHT CAMPTRATH IPHTMACH €KH
HATPUR aMiA TABCHD STTHPHG XaM ONukaal:

i. CHy~CH—CH,+2KOH — ~CH,—C=CH + 2KBr+2H,0
| I eLEn
Br Tr
. 2- nubpomnpinan
1. R—CH,—CHC1,+ 2KOH ——- R—C==CH -} 2KCl 4-2H,0
(D) ycynnan dofizanaunt, nabopaTtopasna aueTHACH KaTOPH YrAEBO-
AOPOASADP CHHTE3 KHAMHAMAM. ALCTHACHNNHT ¥3H 3Ca Kaawunedl ganfing-
AaH GNHHAMH,

31- 5. PUsHK-XMAMSIBHA XOCCAAGPH

ARKRUA20URAT RACTAAGRH Yu BaLayd oMuil wapouraa ras, Cs Zan
Cisraua Sfsranaapy cywrank, Ciglan aan Gowaad sca KatTiy Mox-
fanapanp. Aakuuaapnuaor GUIHK-XUMMARR] XoccaaapH afKad/aap Ba
ATKCHARP XOCCAIAPULAAH auuya (papy KpAaiu. AnxuHaap cysna 3pH-
MalAn, opravuk apuryswriapia (sgup,Genson, yeaepod {IV)-xaopuaa)
sEXLiEY 3pHiiay.

Anxanaapra ea ajgkengapra ¥xwaé aaxarpap xaMm yasrpadatad-
Ia Hypaapad 20U oM R2n 04CY AHaRa305a 1©0Taud. AJIKHHAADHHET
UK cnegtpnapuaa  2300—2100 cm~! coxaxa (-—~C=C—H)} pa
3300 ew—! coxana (== C---H) rpynnanap yays sapaksepny oTHAN
YUIRKNAPH MABMYN OVaani. 3- KaABanid AJAKARAADBHHT QH3HK X0OC-
CANAPH KeNTUpRATan,

Xumunsuli xeccasapu. AskuRaapHunr xusmussuil xoccanapya yu-
SoFBuHr TalKaTh Ba VIVIEPON aTOMJIADHBHHD YYHAYH BAJNEHT XoJiaTia-
Tl s7- THOpUZJdAUM xycycuatnapin Ouanan  Gearnsanaam. Mouexy-
CHAA BEKUTa i~ O0F Gopanrd TYQaRil aueTHNeH KaTopu YIraeponopon-
Aap wyroaannmra moiinn 6¥naan, 6y sca yaapruHr snexrpodaan Su-
PHRT PEaKUHMAJADUTE KUPHOIMIT XYCYCHATHHE OLIHpad,

AgguAnapHanr ¥3ura XocAHMH WYRA4KH, yhap TyHdiMaradJdrura
wapaMmail, snextpoduLis pearedtaap eBa ajakednapra uucbarad peak-
ugara cycrpok kupuwann. Hykaeodwuas pearentaap (cys, cnupr,
aMWslIap Ba XOKa30) OuaaH aca peakuiiara sxwiy xupmuand, by xo-
AT AUeTHIEH KATOPH YIAeBOAOpOiAAapiari 3JeRTPOH OyAYTJapHHHT
¥3ura xo¢ Tysuadiny GuxadH TymyHTHpHaAam®R. Jlemak, ankeRJAap YUYVH
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OHPHERID, Okcunynuar, HOAAMEPJIARUII BA AJMaUIRBHII peakuusnapn
xapaxrepauanp, L aacrital GHPHKHIN peaxnudaapaun Kypud uarait-
JK.

Bodopod Gupunnn. AdKHRAAPYa BOAOPOA OHPHKHINM MAAAAAMM,
MiaTHHA Ba HiKvC.n, KavahH3aTOpRapn HWTHPOKHAa ocon Gopasd. Bu-
PHEHU peaknunnen nKkd 0ockugaa 6opain:

CHy —Cz -l |- Uy ——oCH,—Cli=CH, T cH, _CH, — CH,

nfen Hyew o { R

3-MalBaan
ANk Hnpapoind s i XOCCE AP

i Phapzad s if YR I El:'?.n".""m

HauH dopuy _,f,; %Ir';;_;‘ll I:}elt;t?q;?;r* i.:ﬂprfcl':la‘ incnd 3:;-:n HITB,

i.' v
Stun (16 2 L | —82 | —84 | 0,6200(84°C n2)
[pemin CI,C = ChH } e — 05 —%3 0,{5?8{31 w270 A2
Byru—1 Ch= (el 1, CHy w137 41 0,8696{—10"C 2a)
Eymu—? C1i,C=CCH, [ 33 27 1 0,6880(25°C na)
—MeTHii—

GyTHA—1 HC=CCH{CH,) — 29 1 0,665(20°C na)
Cekcui—l | iC =C(CH,,CHl, | feyronoms] —121 | 72 0,719
[enmn—I HC= C{CHB}QCII ( — 100 {l,?3;5l
Oxian—1 HU =G CHL), \CH.t —i0 (26 | 0,747520°
Hoxia—| HC = C{CH 1 CH -5 151 10,762
euun—1 HC =CiCIL)LCH, | —36 182 10,770

Farozentap Gupuxtiiitt. AIKHHAIPHHHD ranorensap Gunas Gapu-
KR peakUHASapH XaM HkKE §ockuuia Gopaan. Peakuuaduur Grpuu-
ud QOCKHYNAA ankHHra OHp MoaeKkyaa rajored OHPHKAJNH B2 aJKef-
JIADHHHT Ta/0Fell XOCHJIACH Tahlo Oyfaiu. PearuMsiiHED HEKHIuGH
OOCKHYHIA KKKH MOJAEKYJa rajoren OuHpiiKub, alkannapilir raaorei-
A1 XOCHJACH CRIITe3 KHAHHALN:

+Br, R,
Cll = CH - Br CH == CII §, —Br,CH -~ CI'i Br,

1,2+ pacponesre §,1,2,2 rerpadpomstay

Bodopod carovenudaap Oupuruity, ATKEBRApra Bolopoa rano-
TCHHAMGD  MATILANZATOPALD KTHPOKUCHS GUHPAKHINE MYMKHH, DyHiaa
HACTAND IECIRIAPHHET MOHOTAJOreHAN Xocuaanapu oauaaan, Cydr-
P& BOLOPL 1 OUCIIMHIT AKKHHYY MOeKyRacH GHpHKuIEAan Map-
KOBHIKON howlacira K¥pa ORTra Vraepea arTomMuAa HKKHTa ratores
ATOMUELY §:0G0 CORNAran ajKkan ZuraJoreduatap xocua Oymaanu:

U +HE
= CH, = CHCI——=CH, — CHC,

XAopsTel [,i- snxaoparen
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_ CnMMeTpHK 6yMaran aJKHEJapra soZopold Faforesnanap Map-
KOBHUKOB Kouiacita 6nuoan GHpUKaAs:

Br
A-iiisr |
CH,— C==CH - 1Br - CH,—C=CH, = CH,—-C—CH,
I . I
Br Br
2. ﬁpDMl'IpOIIEH-l 2,2 - ﬂuﬁpgm;imna“

Cy¢ Gupuxutiu. ALeTHeH YIIEBOLOPOAJap KaTalH3ATOPAAP HILTHPO-
Knja, afHukea cq4MO0 TYaIapH RIITHPOKHAA CYBHH OCOH GHPUKTHpaiH.
Auernrenra cyB Oupuxumund OSmpunynr Mapra M,E.Kyuepos {prawran.
Peakuud HaTiacHIa aleTHAGHIAH CHPKA adbMerdd, AUueTHACH roMoJor-
JapHiiaH KeToH XOCHJ Gy.rain. AUeTHIEHTa CyB GUPHKHIU PeaKuHACHHUHP
OnprHun OocKHuRAa Oekapop BHHWA cwpr Xocua Gyjank (cHpka atbaerup-
HEHD €HOJb IUAKAM), CYHrpa ¥ H30MepAIHUS, CHPKA aablerdfira afinaHanu:

+HOH o /°
BHEHA COMPT CHpPKa anbierian

AuernneHra HucOGaTaH aueTW/IeH FOMOJOLIApUra CYB OCOH OGHpHKaIH.
Afipam Xoanapla cyB OupuKuiM cuMol KaTaNM3aTOpPAapHcH3 Xam GOpHLLH
MYMKRH. Macanan, Gemunamern/ieRHR CYIOATHPHATAH KHCAOTANAp Oujian
KM3LHPKII HATHXachJa alleTopeRCH Xocua Oyaanu:

thennnaleTH e H [

O

auerohenon

Cnupmaap OGupuruttiy, AderieH KATOPH YIVIEBGAOPORJAAD YIOBYM Ka-
Jufl HWTHPOKHAA GOCHMM OCTHJAA CNHpTAap Oumaw CHPHKHG, ORAMEA afKua-
BuHBA sdupiap XO0CHA KHAAAH:

R—Ce=CH+C,HOH —= R—HC =CH-—0—C,H,

ANKALNBHHAAS(UP

" goaopoa yuanu® Supukuuiy. AUSTHCH KaTaluzaTopsap (Macanan, NH,
ga Cu,Cl,) Tabcupiia Bogopoa UMaHuA OHMPHKTAPHG, aKPHIOHUTPHM XOCKA
KHhanH:

HC=CH-+HCN — H,C=-CH—CN

AKPRNOHHTPH

AKPLJOHUTPRJ CaHOATAA CHHTETHK TOJMA-—HUApOKM Ba CHHTETHK Kayuyk-
Jap Hmsal wHKapHIIKa KHUMMATAR XOMAWE XHcoOaaHaaH,

Aamawanuut peaxyussapu. AleTnnedya THACH Ba 3TaHra Huclatan
KRCJIOTA XOccanapd auya KYuwid, awHH aueTunengaru C—H Ooraap 31m-
Jie Ba ®TAHJArTHra waparanha Hucbartal gyiGnaHrag. C—H Oortusr Oys-
Fafl KYTONAHTEHAUrY aUETHAGHHHAT XOC/I0oTa XoccacHra sra Oy/muMBupr
tababuncuainp. [IyHARrP ydyH yabor Giunialk GOFMaHTaH Yraepoa atoMH EHH-
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Ia TypraH Boaopod atoMu (auethaer Tunuiath R-—C=C-—H) ﬁupm{nm
PeaKUMS/IAPHra KUPHILHILAAH TAWIKapY, ¥3HHHHT BOLOEOA aTOMHHN $0iIKa
rpynnajap GunaH EIJ'IMElLHHﬁ ArMALTHHDIE  peaklUsaapHra XaM  KapHILMi

MY MKHH.
Aueruaedpanap XOCH KHJAHUL AueTined Ba yHukr R—C=ClH

THItHAArd roMoJicrapy yubor Guaan OOFNaHTad yraepoh aromnaph Criia
TYpPrad BOANPOA aTOMHHH MeTaAd Siiad aaMaluTHpHID XYCYCHHTHIA 3l
Allerinenra HATPHil €K HATPWI aMuj| TABCHD STTHPWINANLA  HKKMra Ope
PHEMA XOCHA GYJAHIUHM MYyMKHH
HC==CH-}-Na -» NaC=CH{+H
HC=CIH--2Na — NaC==CNa - H,
OMMERA 3Ca AT Duirta OUPHKMA = 0Na Xoe EER TN
I na 3 aKaT O Guprkma CH,—C=CNa xocun 6y
Agemaed Mic (I)- XA0PUAHHHY AVMHAKIH 2PHTMACH OPKAIR YTKasunca,
KH3FHUL - KYHFHD PAHIII MHC AURTHIEHIA XOCHA Gy.1a
HC=CF+ 2Cu(] 1—2NH —r—r CUC==C—Cu-+2NH,Cl

RIS dUETHASHNA

IOkopupary peaxuns kaGH atleTuneH Ky Myl OKCHAHHAT aMMHAKJH 2D T-
MACH OpxaZil VTKa3HACA, O4- CADHK DAHIVIH KYyMyld aueTHJACHHA XO0ChA
Oynann:

HC=Cr -+ 2[Ag(NH,),JOH -——- » Ag—C=C—Ag-+}4NH, + 21,0

KYMYyIL! alerdaesun
Xocna O6yarad ateTHACHEILNAD TOPT/AMl XyCYCHATHra 2ra.

ALSTHNEHUAAADHY XHMUABAH peakKuuara KHPHIUMIL KOSHARATIADY aH-

ua [oKopy. YJapra ranored afKuHiap TabCHp STTUPHATaHIa  ankKRaalleTH-

JAeHsap Xocua Oynapu:
C,H,Br4+Na—C=CH

——+ G Hy —C==CI--NaBr
CeKCHH
Hatpifi aternacnun (cy 0K aMMPakmn), MarMud ametwiaerily (2dumpanl
anbJeTn] Ba KeToHnap OuNaH peakuusra KApnmmd, AUSTHACH K 1OpH
CREPTAGPIHN XOCHJA KHJAIH:
H.C\ . HﬁC\ SONa o HON - ~OH
H,C G =0+ NaC = Cllw e PO e H,C/CNCCi

Mponano 3- mearndyTi-1-00-3

32- 8, ApeTivied 82 BUHHARLETHACHHHAr Hinaa I 1iism
11

Atferitine#t pANTCH3 Ta3, Kafivall TEMHE{JE’:T}’I)EI{IH—J‘Iﬂc, CYIOKAaHHU
TeMIePATY hiacy — —82°C. Cod xouzary ameraien Kyaclis sQup Xwaumra ora.
Kuapunil KapOBARIH ONUNAATAN TEXHHK aleTareil YTRHD, EXUMOH3 Nitit-
A, AUSTHVIGH CYyBJa €MOH, aUeToH &KH XaopodopMia mXusd spufigy. Lilv
cafabad VIMHT AleTOHAATH IpUTMaci TeMup Oawrcpnapia CocHM OCiliLd
CakNaHAN Ba Taunsaad. AueTRAeH €pyr Ba TyToswl ananra Gepud €uastr:

2C;H,y 450, +400, +-2H,0+4+Q
Enranga »Kyfa okopu Tembeparypa (3000° C rasa) xocun Gymagu. (ly-
67




HUBF YUYB YHJ4H TeXHIIKAJa aBTOreH NakBaHAzalll Ba METAaNN KHPKHL
nuapaAa Kenr QORuAJAHANAAH,

AlleTH/IeH XKMHS CAHOATH YYYH KHUMMavan XoMamé xucobgaHalu. YH-
Ia# AKPHJIOHRTPUA, NPOHApria CIOUPT, 3TAReH, BAHHAXAOpHA, OEH304 Ba
¢upKka anaperufi, oapHaan. [Iponapritn cnnpTaad ataua COHPT Ba ranlle-
pYH, STHJECHZAH 3THA COHPT, BHHWI XI0PHLLAH MOJMMBHHUAXJAOPHA BA X0
Kaso/Jap oMmiHalIH.

Bunusayemuser ras, gaiiHaul rtemmepatypacn +5°C, ¥ aneruneHun
MHC TYSAapH HIITHPOKHIA ARMEpPIAHHUWINAAK XOCchA Oynau:

HC=C—H+4HC=CH-: = HC=C~—~CH=CH,
BHHHAEIIETHER
ByHMAH TalIRAPH, METAH DHUPOJAM3TA yupaTdiraHia aueTHsieH Oudan Gup
KaTopia 03 MHRAOPA2 BHHUJAUETHISH XaM OJxHaid. BHHANAUeTHNeHHHHT
K¥N MHKJIOPH CaHOGATIA CHHTETHK KayayK dlmiad yHxapuit YIyH HIUIATH-

JagHraH MYXHM MOHOMep— XJO0DOTPeR XOCHI KHAMI YuyH caphasHaiu,
XIoponpeHJaH XJIOpOTipEH KayuyK (HAHPHT) OAHHaiW:

HC=C—CH—CH, £¢ _CH,=C(CH—CH=CH,
XAoponpen

Buspiauernaes Kerownap OunaH OupHKNG yuwgamun cOHpTAap XOCHS
KHIaAN;

CH,=CH—C=C—H+0=C(CH,), ..2W:0p

CH,
|
aigop  CH, =CH—C=C—C—CH,
i
OCH

By crupr TexHHKala e/mM crdaTHIA HILIATHISAH.
V B 0 B. AKARKEHJIAP

MoneKkynacnia HKKHTa KYiIOOF TyTran TYHHHMAraH yriaesoAopoaniap
aaxaduenrap €xu Ouer yeresodbopodasap ned atananm.

33+ §. AaKaaWeHARPHUHr TypAApn BA HOMAQHHILA

Juen yrneecaoponsap aneTH/NEH KaTOPH YrheBOROPOMJapHra ¥xuad
Cp Hyn o ymymuil dopmyaara sra. Jemak, MOJeKyJMaga HKKUTA KYWOOF
6Yaumu yuyn Kampfia yura yroepop atomp Kepak. Iy caGaban auer yr-
NCBOAOPOAAAP MKKUTA KYNUOOPHHAT OHp- OHpHra HHUcOaTaH KOHMAIUMINHTA
Kapal, XuMmusBHH Xoccanapura Kypa yd Typra OyJauHanu,

1. Buy KymGoFau (KyMynaUuGH) >C-——C=C<IIH8HJIBP.B}? yr-
NeBOAOPOAdiap Oekapop Oy.ul, ocousuk OuaaH ankHagapra gafita rpyme
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nanapagd. Dyaapra annmed H,C = C = CH, BayueHr roxosoriapn xi-
paiu. -

I
2. Afipu M g ¥ w6 or .14 (A30A91 HOR) >C =L~C—-C= C(: ZHeHnap.
N
Byaapaa ukkuta gyuGoF ¥3apo HKK:H Ba YHIAH OpPTHK OAARE SORIA)D
fHag ampasirad 6ynafn. Y JapHIHT 9HF OLARN BaKuNM TleHTARHeH - |,

3.0panarma KYWOOFng (KOHBLIOTAUHON) >C= C—C =C<

aneraap. Dysapia nxxurta KFGoF OuiTa opnuit OoF Gunal axpanran 63
nAand. Dy TYPHRHC 9HF OAinl BaKWAH JHBHHHA ¢ku OytagneH- 1,3 na
VHUHr Xocnnanapy ZHBUIOWLIAR €Ky 1,3-OyTamneHnap 180 XaM  araa.
¥ MyMay, IHEH YIVIEBOACPONIAD KYNHHYA CHCTeMATRK HOMEHKIATYPR GYity-
g1 HOMJaHajH. JIneH YrieLONOpONAapHHHI HOMH TerHilIE TYAUHraH yrie-
BOpOASAP HOMUJATH OXRPIH xapduu- Juen EKymmmuacH OubaR  anMauitu-
DHET OPKANH XOCH/ KHAHHANM, 3admup IyHAAR HOMEPIAHATUKH, YHAA KY-
GOFHEHT XONATH 3HT XHUuK Homepaap Ounan udosananrad 65aau, Macadan:

I 2 3 4 I 2 a 4 B &
Gytamuen- 1,3 EHE n%: - Clji— éH,, regcaiuet- 2,4
GyTapuen- 1,2

Sua Ba afipuM KYWOORAH OueHsap OHPHKMIN peaklHssapuia STHJEN
KATOPH YIVICBOAOPOAIAPUBHHT XOCCATAPHHN HKKH MapTa Takpopaaiian. Opa-
JxTMa KYmOORIH JUEHJAPHHHT afipuM BAKWVAPH Caloatia CHMTETHK
KayqyK oNMHIfa XoMmamé cudaThAa HUATHIALM.

34-§. bab3n pHelNaDHHHI OAHRHEIN

Bymaduen- 1,3 caMoatia CHHTETHK KaydyK ONHII YUYH MyXuM Xomal:é
SYaranaury catalay, YHHEL TYDJIM XH2 OJHHHIL YCYJNAPH HUWIAO YHKMJ-
raH.

1, Hedrh maxcynoriapH Kpexkuuritza Xocun Gynajpurad rasnap aps-
JAIIMACH TAPKHGUAArH GYTaR Ba OV THASHHE 0K PH TeMIlepaTypafa XDOoM- ad-
OMBHARAY KaTaAu3ATOPMAD HILTHPOKMAA ACTHAPOreHNal:

CH,, +CHg———= 2H,C=CH—CH=CH, +3H,
Oyraanen- 1,3

2. Cattoat MukéEcuga Syrtazenn- 1,3 C, B, JleGenes roMonunaad romiiray
yeya (1928 f) Ounan xam onnnaza. by yoydra Kypa stuacnupr Gyraapi
400 — 500 °C na katamnsavopaap (ZnO, MgO, ALO,) yerunan yTrasuaca,
Gyrtajuen- 1,3 xocun Gynapn. By peakuus Gup mewa Gockuupa OGopaan,
YHY YMYMHH X0Ma KYBMAAruda €sHil MYMKHH!

KHAABPHIL
9C,H,0H m%::EZn_ﬁ“ CH, =CH—CH=CH, +2H,0+H,
3. Bymanduoa- 1,3 €xn Oymarduca- 1,4 HH ra3s xonatnia Gocdarnan-
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raH KaTaamsaTopJap VCTHAAH VTKasuaca, IEFHAPATJIAHHWE COAHp GYaHG,
6yraaner- 1,3 xocna OFnamu:

CH,—CH-CH;—CH, — = H,C= CH—CH=CH,+2H,0
| | ' EyTanven- 1,3
OH OH .

Eytanfuea- 1,4
H,C—CH,
HO—CH,—CH,—CH,--CH,0H ———
eyrananon - 1,3 —H;0 H,C CH; —H,0
N\
0
——=H,C=CH—CH=CH, Tetparunpodypan

—H,0 fyraanen- 1,3

4. Byranuen- 1,3 onrwaa 4- OyTannu GHp GOCKHM &3 Aer#APOreHnal Hye
THCOMNH XKHXatAaH RyJdah xhcoOaamany. Bynna xateamsatopaap cudatuia
AMIOMUHEA Ba XPOM OKCHAAADH HUWATHAAAH, peaKuna 590 —620°C za
oand GopuaagH:

3
GyTan 6ytazner- 1,3

Cynrrn fnnapia canoatna usonped  (2- metunfyrtannen- 1,3) oaum
YUYH H3OMEHTAHHH JEFH/POreHall METOIHIAH KeHr (oHIaiaHuIMOKAA,
Hzottentar (nepriy Kaflza wiwnampa Xocun OVnanuraH MNMeHTaH- aMHJeH
(ppaxuuicH Tapkuluuary #- IeHTaH H30MEPNAaHraHjia ONRHARMIAE MaXCyoT)
IOKOPH TEMIEpaTypaja XPoM OKCH]l KaTa/H3ATOPH HIITHPOKHIA IEruppo-
reHJaHaiH:

CH, CH,

I 24 I
CH,—CH—CH,—CH, ——=CH,~=C--CH=CH,

Auetnien ea aueronfar {(A. L. ®asopckuii yCyaH) Xocun KHAHHTan
3- meTrnbyTaH- 1- 01- 3 ocounrk OHnan walrapuand, 3- metuntyren- 1- 0a-3
XOCHM KHJAQH, CYHTpa y AEruAporeHnaHca, H30fPeH OMHHAAH;

T I
H
Hqc_{l:._..c -CH ﬁ_‘* HHCWCI'—CH =CH2_—_'F;E‘¥HEC=C{—C]‘[ = CHE
OH OH CH;,
3- veTHaGyTHH - o= 3 3- meTanGyTen-1om-3 2- mertnnCytagnen- 1.3

35-§. Muennapuuur UIBK- XHMHIEHH XoccanapH

Byrtagnen- 1,3 ofaTnary wapoMTHa ras, gafinaw remtepatypacy — 3°C,
Hsonpen, 2,3- gumernabyraguen- 1,3, xnioponpen Ba GOWIKA AieH  YIVICBO-
Aopojsap HopMmaa ILAPOHENA CYIORJMK,
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WsenpenHunr gafiwawi teMmoepatrypacu 34°C, xnoponpedunnr xait-

Haw Temneparypacu sca 59°C. Hwen yraesomopomsiap J3uMHHHI Xu-
MHABHH Xoccanapw XAxathjak ojeduasapra sagen. Juennap yuve
XxaM OHDHKHIU PeakUUsCR XapaxTepiuanp. Brpog opanatva KyiBor-
AM gHeRJAap afpuM ¥3ura xoc xoccanmapra xawm sra. Bympafi gaxaau-
eHNapHUBRT Oab3n xYWOOFAN AueHNapra HUCGATAH DeaKUUAra KHpU-
WHI KoGuapATH KopH. DyHAaH Talikapw, yaapaa SApukHil peax-
OHsicH  ysHra Xxoc xycycnuar Ounman  Bopaan. 1,3-6yraanenzarn
3NEKTPOHNAPHN  AHQPAaKIHA MeTOZH aCOCHAA TeKWMpUWIAaplaan
Mabaym O6§aumnya, KViwGor Onaan OoPAAHTAH YTASPOA  ATOMAADH
opacufard Macoda (0,136 ru), srunensary Oynnall macodanan Hup-
MyHna y3yn (0,132 wm). ¥pramarn oamufi  Gor Ounman  Ooraanran
yraepol arvomaapu opacupara Macoga {0,146 wwm), tyiiunran yrae-
sopropoanapaary 6yunafl macodaasan (0,154 aum) Runux.
Uiyanah gunnb, Gyranuennarn gfur-
GoF pa opaufi Gor Ounan Goraanran
YIREPOA ATOMAAPH -OpacHRATH Maco-
da wmavaym apapamana Tenwraawvé
gonraniek xypuaansn. By sca Syrasu-
eHZary 9KKa Ba g¥mOoraapHu opanh
“Goraapaan Oupmyrda QapKaH 3KAH-
auraer xypcaraxn. Byupaill  dapk-
jrauur cadabu wkKaTa AKHH  Typras
A-GOPNAPHUAT  3AKTPOH  Byayrraps
Oup-GHpuHY KucMad Konaal oaARIUH-
naanp. Byms wy vyraeesopopoanap-
HURF 3ACKTPOH Ty3uautl® Onaan Ty-
HY VTR MYMEBH,

byragked MoNeKynacuga m-3JeK-
Tpodrap OyayTH GytyH Moaekyna OyAaal Taxcumaannd, sn-Goraap-
HHHT YMyMu#l 3aeKTpOoH Oyayroun XocHX Kuaaan. Hemax, Gyrazuen
MOJIEKYAaCHARTH TYPTTa YI/AepOA aroMmun Gornal Typaawraw Ooemap
xaKuKUA omauit GoF xam, xyuibor xam »mac. Macanam, Oyraguenra
GpOMHHEr Oapukump 1,4- xocuna Oepuwt 04488 AKYHJAAHAIH: :

H,C=CH=CH=CH,+1'r, ——= BrCH,~CH=CH—CH,Br

OpanatMma kywOorna aneanapra OGHPop peAreHTHUHT  GHPHEHIHI,
viIapHAHr 1abuatira, Auesn yrAeRoZopOLNADHUHP TY3HAHILHTA, peak-
VHAKA VTKaspm WapouTHra xypa peakilns HKkH GockHuia Gopiiid
MyMRER. Hathxana pearedr [,4- éxkn 1,2- Xosataary yrnepoa aromaa-
pura GHpHKaIH.

Bapuxkur peaksaapn. 1. Opanatma g§iGoran  AueH  yrieBoJopol-
sapra  KaTranisatopaap  MIITHPOKBAA  BOAOPOL aroMd  OHPHKKAHA2
HKKH xua Oyreanap apanaimmacu (acocan, 1,4 GMPHKHID MaXCyqoTH)

xocnn Oyaann.
_#CHg=CH=CH—CH; —

ki

P Gyten- 2
CH,=CH=~CH=CH,+H; < S
Bytajnen- 1,3 CHS-—-CHE—CH =CH,
Gyten- 1 _
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_*5%_ _ cH-CH,—CH,—CH,

RATAAHIATOR H- SyTan

2. Opanat™a xJw6orAH ankajueHsap BOAOPOA ranorennanap Ou-
NaR xam Oupukum peaknuscura kuprwasn. Bynria xam acocan 1,4

xonargarn (1) OupMumii MaxcyJoTJapH XocHJ OGynafu:
ﬂCHs-—CH=CH—CH2C] (I)
l- xnoptyTen 2
CH.=CH—CH=CH, +HCl /
Bytaaues 1,3 T CH,=CH—CHC!CH, (I}
3- xpopbyTen- |

3. Tajorensap xawm CUpPHEHIL peakupsnapara xupuwad, 1,4-ea
1,2- xomaTaard GHPHKMAMADHU XOC! KHNaAM:

— = LHBr—~CH=CH—CH,Br 1,4- sonar
+4-Br, 1,3 mitpontyTen- 2

CH,=CH --CH=CH, -2}
| '—*CH:!BI‘*—"'CHHI'Q-——CHZCHQ 1,2-);:};131'
G4 aulpomdyten- i

2. Buennapunar moauMeparaunisd. Cpanatva gxVwdoran anennap-
HIHE MYXHM XYCYCHATH NON@Mepfaiiil peakuHACHra OCOH KHpHUIUIH-
pup. HoanMepaaHunl HaTHMACHAS UHIUKCAMON E€KH UHKAHK MAXCYA0T
xocua 6yaagd. AfipEM afkaAHCH/J AP DOTHMEPNAHHWH  HATHIKACHIA
V3YH 3aHXKHDAU, KaYUYKCHMOH, TeXHuxX axamuarra »ra oOyaran
MaxcyaoTaap xocua 6Ynanu. 1,3- fHEHAAPHUETD NOAHMEpPAAHR PEaK-
quagapr xap 6up moaekynazarig (MOHOMEpIATH) Xap uKKaNa Kyuwdor-
HUHF Y3UJAHILY B3 MOACKYJAARAp Y3JapUHHHT 9eTKH TOMOHhapH OHAan
GHPUKHINN HATIXKACKAA aMaAra oain. Bynaa asean MaBXKyd Oyaran
TYTaHl cHcreéma ypracuaa KywGor py:xyara kegaanm. Macanan, Oyra-
nAYeH nojauMephanrania gKyfmpar: Tysianmra sra 6ysarad noanMep —
noandyrafauennap xocua 6fnan:

# CHa=CH— CH ==, TOTMe P IaHHi
A - = 2 =
Byranuen- 1,3

{ nonroMep}
— e —CI'-IQ"_‘CI-I =CH"-’CH2—CHQ—CH -_—CH"'—CHZ— P
ByTagnen- 1,3 nonwMepyiuar ki puBMIUE

1,3- anen yriesciopoanap 200—220 um coxapa yastpaGuuadiua
HYDPAAPHH WATEHCHB I0T3AH, YNapHE ofiufi ¥B- cnekTpomerpaap épaa-
MHA2 OCOH aHHKJAI MYMKHA. 1,3- AHed yraepogopoaaapunar HK-
cnexrpnapkia 1620—1600 cm—1 coxaga C=C GornapHHHT OTHAHIN
qH3HKJapH HaMoén Gynaanm (anxednapra - HucGaran C=C GoFauAs
IOTHJHII YK3HKJAph KYHH cOXa wactoraiapl TOMOH cypiarad 69-
jann}.

KAPBGUHKNHUK BUPHKMAJIAP

Enug savxHpu dagat yruepol aToMJapHIaH TapKuO TONraH yr-
ACROAODOANAD KapOouuratr OCupuskmarsap Aefiunaiu, YJap asugiux-
Atk 8a aposarur cEHgra OyauEang.
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V1 6006, ANMMUNKIHK YTNEBOAGPONJIAP

Vraepox samxnpaapi xanka (UMKA) XOCHN KHAYBUE BA aApOMATHK
xoccara sra Oyamaran YriepolOpORNap aauyukaus yeaesodopodaap
Jehnnagn. AMHUHKANE yracsoaopoanap anudatik GUpHEMankap CHH-
rapu ryAurran {uaraoaniadn), t¥fuaamaran, 6mup gywboran {LEKNO-
ajiKkes), HKKn Kyndornd, yuGoOFAN Ba XOKa30 OYJHIUH MYMKHHA,

36- 8, Ilnkacanxkannap: TysHAHWH Ba H30MEPHACH

THAUAraN aAHUUKAUK YTAe30A0POANAPHUHT XUMEHsBHEl Xoccanapn
aNKAHA4PTa SKHH OVATAMJAHTH YUYH VAap yuskaocaixanaap ped ara-
Aan, Byupafi yraceopopoasap 6Hp wWeua METHJEH TIpynnanapiaH
HGopaT XanKa XOCHJ KHATARNHTH YUJH nOAuMeTUreH yzaesdodopodaap
XamM nefiinain.

Hnxkrnoananaapna napaduiliap mogaegynanapnia Gyaranp kaow,
OfAHIT ¢- 6oFnap Gyaand, AeKHH UMK EMUAHINE TYdafdad ORpUKTHPRG
ONUHRNHTAH BOAOPOCH aToMJapH coun xKamaanu. Hlyauar yuya ynrap-
HuHr yMyMid dopmyaaca G Hoa zup.

1IHKI0ANKAHNADHHKD HOMJAPH MOJERYJAAard yriepof aToMiaapy
COHMTA TYFPH Keaaaurad anndaTik KaTopAary TYHHHraH YIJeBOACDO4
HOMH OALHIA 4ikA0 KVIIMMYMACHBH KVl GHAAN XOCHA KMJIHHAIH.
Tapuxnii EoMra GuuoaH yJjaap XajJxka XOCHJI KHAYBYY MeTHJER rpynna-
JMADHUHT COHHIa Kypa Xam HoMmaanazan. Macanan:

H,C—CH ?yz
2 > H,e” CH
ar ]
HQC._/\CH2 H,.C——CH, H.C——CH,
UHE mOHponan IHE N0y TAH WHK MOMeHTAH .
{ TpuMeTHAHC!) (TeTpaMeTHACH) (MeHTaMe TH.eH)

Xaarkana Ourragad k¥n ypuxbocap OyJca, YNAPHHHT TYPran Koiin
pagaMnaap OunaH kypcathaaiu. bynna €d sauxupaap Ouaan Oornad-
rafd Xankajard yraepoahap HoMepJapd HHFHHIHCH 3HI Kam GyaHIuAra
abTHGOp Gepunaan. Macagan:

CH, CH, CH,

~N._ 7 }
T I
1,2 npmetin- Csz
LBRA00Y Tai 1- meTin 4- 5THA-

LARADM2K O

I.IHKJ[OH.HKEHJ]&]J RATOPpHAS H3OMEDHAHHHD Iiyﬁﬁjlal"li TYpnapu ¥yd-

paiianr. 1. XaJdxauHHr KaTTa-KHYHKARTHrA Kapal:

CH
AN "  CH, CH,

01 X
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2. Xanranaru ypunbocapJapHRHr XonaThra KapaG:

CQHE‘ Cold, C,H,
Ao l
0 O ()
N ¢
C,H,
i, 2- 195140~ 1, 3- nuarg- I, 4- AnsTHA-
OHEACTCHCAH LHE JIOMERCaH UK JIOTEKCAH
3. En sauKupiary HsoMepHa:
Ch.
CH,—CH,—CH, \/CH<
avd /
_ o
NBPONAANRKJCTICHTAR _ HAOMPONLALHE RONCHTAH
4, YpunGocapnapparu yrJaepol aToMjape COHHra kapaf:
\l/ v \’/
H, b\ch-,-
1- MeTRT- 2- CYTHAUK JOFEKCA 1~ 5111~ 2- NpoO RHAUNK JOTERCER

8. Xaaganapaa C—C ozanil 6or aTpoduaa 3pKHH aljaHHIl UMKO-
RHEATH VK. XaAKaparu Typau yraepox atomiaapd 6mp xua §punbocap-
Aap Gupan QorgaHran Oyjca, NUKASHAAP H{HC- Ba TPAHC-KIOMEPAAP
XOJHZA MAPXyJ OyANIIN MYMKHH!

TH 3 T Ha T CH a
IT /,-l | 'H /H H /CH; “; P%I
A
Yue -} 2= Bumgmuniusnrodyman Tpate =1 2—Qurmunyun nd fyman

37- §. LrKncaaKaHAAPHHET OJIHHHILH

Lluxnoankannap acocad HedTIaH Ba LIYHMHTAEK, APOMATHR Yrie-
BOJA0POINAPHE THIApOrenaal xaM ONMHAIH. ByHnaH TalIKapH LHKI0AM-
KaHJAapHi OJHIL YIyH CYHLUH YCyANapisH xaM doiifanadnnajil.
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1. YrIeBoOROPOLNAPHANT AUTARORAJH XOCMJsajiapura HaTpHiA EKH
PYX TabcHp STTHPHG, Yu-TYpT Ba Oell ab30AH XajJKanap OnHLl MYM-
KHH}

CH,~CH,—Br CH,—CH,
H,c{ +2Na-—- HC( l 4-9Nabs
CHE——CHy—'BI' CHE—'CHE
1, B~ AHOpOMNEHTAH UMK NIOTIHTaH

2. Mkk acocau EapOGOH KHCHOTaNADHHET Kanbiufiid TY3napHik
KYPYK xaéigam fijau OGunad nukacanxkaaaap oavil. Bynga nacraab
UUKAHE K€TOH XDCHA KHBNBajaH, CYHIpa ¥ TETHRIIM YTJACBOLOpPOATAYa
gaiTapunagn, ¥cya fewl Ba oJTa ab3OdH UHKJICAAKARAAP XOCHN KH-
AUIL Y9YH YMYMHE xucobnaHaau;

<CH2—CH3~—COO 0 <CH2—CH£\ LoH,
H,G Ca —= o HC C=07757
CH,—CH,—CO0 e CH,—CH, :
I, 7- rentanaMgHeRoTaHEET NHKNOTEKCANOH
Kanufing Tysu
“o B >CH,
CH,—CH,
LUK JCTEKCAH

38- §. PH3HK- XUMHABHR xoccanapH

Huknoankarnapaiur GH3HK X0CCaJapH aNKaHNapHHHT ¢H-
3K XOCCaCHAaH pesphn ¢apg kMamahan. lluknonponaw sa unraoGy-
TAH OLATA&TH TeMIEpaTypajia ras, UHKAOMNEHTAHAAH IHKJIOOKTAaHrava

{d.ansan
LiMK loa IKAHAZPHHHT BIBHK Xoccaaapy

sl R
- E_ay g g? X S
: 3 5, | By | i ¥
& as GEE s ¥ ol &
CsHg | Lk nomponan - 127 — 35 — ras
C4Hg t UbkaoGytan — 50 + 13 — ras
CgHyp | LMenOnenTan — 93 49 0,7512 CYIOH MUK
CgHye | Linmnorekcan -+ 7 81 0,7793 CYIOK MUK
1CsHyy | Lawnorentas — 8,1 118,B 0,8099 ——
CaHye | Lk pookTank 4+ 14 151 0,835] —e—
CeHyp | Likmononzn —_ 170 — MOHCHMOH
CroHeo | LIHRIORERQH 49,6 201 — FOMIIOK,
CioH,yy | LMknonopexan 61 — _— KATTIE
CiaHge | Lz aotetpage-
Kau b3 — — KATTHE
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CYWORIHK, I0KOPH BAKHAJADH 3Ca KATTHK Mofsanapaup (4-xaapaa).
Hlurnoankanaap cyeaa spumafiin, yrapuunr HacSufl suvaury Gunaan
KHUHE.

Linknoankanhap ankagnap cuurapn yaprpadudadira BypiapHu
200 am coxanal OKOpRA2 OTMARANH, LIYHUHE YYYH yaap 6owga GHpHK-
Manapai VB- -COCICTPUIEPHIH QAHINAA SPUTYBYA cudarnia ninaaniasd.

Hrznoaawanaap K- ciegrpaapu ankaunapuusr  HMK- cnexrpaa-
pHra yxuraw Oynaiy, AKOH CRCKTPRApHa 3aHIKHD uexganapliard
CH4 - rpynnara xapakrepau 6yaran 1380 cm~! coxanapiaari THJIRL
GynMacanry Giaan dhapRaanaIn.

Xumuapui xnccazapd. Llukaoankaunaap xnmugsrfi  xoccanapu
HULBTHAAH XaM aakanhapra 2, ¥Yaap kyoadaug peare¢utiap rab-
CHPHUTA UYNAQMJH, SCOCAH ANAKAWIEPTE XOC PeakUHsiaapra Kupniuain.
AMMO UBKJAOCANKAHNAPDRMHET HACTAA0KH UKKH BAKHAH — QHRAOONPONAl
Ba NHKNOOYTaH XUMHUABHN X0CCAAApH XHXATHA4H TyArHMaran anuda-
THX yracsoaopoinapra yxwahad. Llnknclponain Ba unknodyraura ra-
JereHaap TabCHP SPTHPHATAHIA, UHKAIAPH y3uAUD, yTaCpoaHuar 6y
Kodai a1 Dopapura rasforen SHpuganu;

CH,

A\ +Bry-»CH,Br—CH,—CH,Br
H,C.. CH,
Uik FON pOnan 1, 3- ARGpoMNpPODAN

LlpknonenTan Ba yHAaH IOKOPH WIIKJIOAJKaHjapra ralorenrap Tabs-
CHp STTHPUAraHaa, yrapiari XankKa yanamaiau, Oankd soAopoa
aTOME TaNoreHra aJMaltiis i

C 112 CHQ
N 7N\
H,C CH, H,C CH-C
e )
HC, CH, ch\/CHz
CH, CH,
LK noTrencan XAODIEMH RCTEU, A

HugaocoponaHHUHED roMOJIOLJapHTa BOAOPOA T&JOTrEeHHI TABCHP 3TTH-
pUAraHia yJApHEHr Xankatapd y3uanuG, Bogopon raJjorednd Oiaan
Gupwxai:

CH,

Cl-CH,—CH,—CH.CI
Hg(,:/—\—\CHE +HCl-CH, 2 2
[lukaonedTad Ba YHIA4H WOKOPH HUKJAOAAKaHaap BOAOPOA raJgore-
HHA Owjiad peakunsara KApHIMaifg. ¥4, TYpr Ba Oett ab3oal HHK-
JOaNKannap KaTaJH3aTopJsiap HINTHPOKHIAA THAPOTEHN2HTraH a XajKa-
Japd y3uaub, TETHULIH ajnKaugap xocun 6§nasu:

CH,
ac cH
2 &
£ H, Yo 30T 11, — CH,—CH,—Cl5,—CI,
H,C—CH,
LHRNONCHTAR NEHTAR
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IIxgnoankavaap OKCHAAOBYHIAP TabCHpHAA OKCHAJNAHHII peais
UHANapura KHpHWaAn., DyHuUr maTHKacHAa Xadaka yY3uanb, MOJEKy-
NACHRATH YIIEPOH ATOMJADH COHH OKCH/ANMAMTaH LHRJIOANKAU YIJIEPOR
ATOMAAPH COHHTA TEeHI OV/AraH HKKH acochn KapOoH KHCAOTANAP XOe
cHa Oynajig:

CH,
VAN
HC  CH,
| {19 HOOC—(CH,);—COOH
1'1,‘{3\/(3[{2 ANHOHE KUC/OTE

Hukaorekcass wKOpPH TeMIepaTypaja KaTaan3aTop HIUTHPOKHAA
Aerraporednannf, Gensonra afinanagn:

CH,

N
HC CH, pa |

W press
300°C 3

|
H“C\ﬁCH‘* fenson
CH,

By peakrilHd xaNK XyXKaJHTHAa KaTTa axamdstra zra Oyaran
HedTHR apoMaTaall NPOLeCCHHHHD ACOCHHN TALUKHA 3Taill

39- §. BalfiepHHATr pYKANAP TAPAHrJAHrH HA3apPUACH

Opraudk GHPHEMAaAap HYHAA DHUKJAHK  YIHAEBOAOPOANAD MabB¥Kys
aKaHnHry HeboTaaHrakiad cyar, yu TVpr, 0ell, ONTH Ba XOKa30 ab30JH
YIJIepod aToMJAapHAaH Tapkud TONran XajJKaaH OHPHKManapHHHI HEC-
6uii MycTaxKaMJHCH TOHHII MacajacH o3ara uHKau. by coxagark
AacTAabki TalkHKOTJIADP SMIOHPHK HYKTaul Hasapiad OGOLIJIAHAN.
Hactnad yd4 ab304H Ba TYPT aB30JH LHKIMJADHHHT  OCKapopanrH,
Gelll Ba OATH aB3OJAH LHUKAJAPHAHT GapKapopAHril aHUKJIAHAN.

1885 fiuapa A, Daflep YSMHUHI <«TapaHTAMK HasapHsCH»Ja LHKJA-
napapar HUCOUE MYCTAXKaMANTE Macanachnuy SHpUHUN MapTa TYUIYH-
tupAn. by Hazsapuara Kypa UHK/AHK CTPYKTypaJdap OHp TeKHCJAHKRA
ETallE Ba Xap Kadpah xangadary TtyhuHran yraepoa atoMnaapuaaru
BanedT 6ypuaknap rerpasap Oypuaknapiiad, ssiu 109°28 nan dapy
Kuca, OyHJad XalKala HYKH TapadryinK MaBxya Gynmamy, Daficp vyr-
JEPOJ, ATOMAAPHHHHE BAJEHT OYpUaKJapHHEHT HOPMAJ X0J1aTAAH OFH-
Yy Myafiiy KyyJaHHmHH Taaa® 3TalH, MOJeKyiaja «TapauTAHi»
SYYAra KentanH, y OPTHKYa 3Heprusira sra 6yaazn, Hartibgkaga Oap-
{APOPIHTH KaMasnaH, Aed TaXMHH KHJAAH,

Ofauil UHKaANap YIYH yOIepol aTOMMEHHE BATeHT GYPYAriHH OFMINUH!L
{7} Xucobaad Tonuuy oCol. ¥y ab3on XaJKala, SBHH TEHI TOMOHJH y9-
SypuakHMHC Xap Kaitew Gypuarn 60° ra Temr. Hemax, ¥4 anz0ui URKAO-
nponad ydyH Gutra GOFJAHMIUra xucodnaraHjiary yrjepol ATOMHHAUHT Ba-

09°28’ — 60° ,
JIeHT OypuaryHn oFpud — ff = 10928 —8Y . 9444’ ra tenr. Xanxa
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KaHua karranamnb Gcpea, MUKM TapaHTME Ba y Gunan Ooramy GY.aran
XANKAHHHY OeKapopaury luyH4a optud Gopann.

Baifiep Hazapusickra sa XHcoOGaapura kKypa Oem at30/H UHKA SHT
Gaprapop OYJHIIM, YHAAH CYHT OATH ab30JH LHKA TYDHIIN Kepak.
TYpr Ba e1TH 2b30JIH HUKNJAPHHHT OeKapophurd aedapan Oup Xunm,
UHKJTADAArd YOJACPOA CORY OPTHO GOpHINH OHJAAH yNapHHHr Gexapop-
JHNTH XaM OPTRIIH Kepax. BUpOK keilMHTH TAaAKWKOAM2p LWWYHH kVpcaT-
OHKH, IDEOPHIA KeATHPHJTAH XyJaocanaap HoTVrpu sxaH, Atk CHy —
rpyfiianap COHH Typrrafgad kyn Oyaran unkanap OUp TeKHCJHKAA
éyMafiaM, WYHRHHE yuyH Oy UMK/ARapiaa TapauCank Oynmafizn. Baitep-
HHHT TApadriMK Ha3apHACH IOV XKAXATAAaH MYXUMKH, Taldsatga sSHr
KV rapialirad alnupknyg SupdakManap Ol Ba 04TH ab3OIH UHKI-
Jap;aAup.

40-§, Huxanap kospopmanHacH

KoadpManna mMonexyaanapHUHT TYPAH XU reoMeTpHK, (a3osnil
maxanapy Oyaud, yaap oahuit Gorsmap artpodnia  aroMmsap ahnnaa
onuLiy typaian OGup-Giupura ytubd Typaau.

Opraligx MOACKYNAJN2PHMAT KOHOMOPMALUKACH XAKHAATH TacaBBYp-
AAP XBMHABUH TY3000i0 HasapiAcH PUBOKNAHHUIMEAHR Keand yYMKAIH.
XX acpunnr H0-finAnapuia OPraufK MGAAANADHUHT QH3HK BA XHMUN-
BRI X0CCanapn yaaprildr kondopmanuaci Gunad yssuit SoFNHE 2KaH-
Aur avunanal. Uueaorexcan Tysmnumdn ypraudit xonopMauuoH
TacapsypAaPHHHAT #PATHIINNERA OaH0 KeJaNH.

Luiaorexcail «pasRa» Ba «Kpecao» xonuia OYAHIMH  MYMKHH.
Yaap cxeMaTHR T4p3fa KyAHLarnya facBupaanaiu;

H i B 3
“\‘,_\:1& /‘/H H \\J/
\\;5 L
1\ N/ H
“A\H i H
H...-.B
: r\H
&SR PODMT ARECAO POPNA

Oaiiuit TCMIEPATYP&/a UHKJAOTEKCAH 4COCAH «KPeCyIo» 1HAXJ(UAa
Gyaaun:

He
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27- paca.  Huknoreéxcadalrr koudopMALWLIADH :
a- BaHMa; &- kpecno  dopMacd.

Llnxnorexcannuur 12 ta yraepor-sofopol Oord 2 rpynnara Oyauna-
ad. Onatdra BOAQPOA aTOMKH XAJKAHHHI éH TOMOWJMAapHra AyHaiaran
6ymub, sgkpatTopuaa Goenap (H,) mefiunaan. Kofiran onarurta
C—H 6ornap TekHCAHKKZ TaXMHHAH DepreHAHKYAAp fiyHaxaran 6§nub,
ynap akcuaae Goraap (H,) meiwnanu. Lpkiorexkcangard oNTHTa
yraepoa aromMiapuian xap Cupd OnTTa akCRajab Ba DHTTA 3KBATOpHAR
Gorra ara 6¢aamu. Kpecno KonbopMalHsacHAaH BaHHA KOHpoOpMalna-
cura yTaéTrania MOJeKYJAaHAHT KaHTa KHAmMaséTrad KHUCMHIArH ak-
cuaab BOAOPOANAp 3ksaropuan 0ynub KoJaiu Ba akcHH™a (27- pacm).

V11 6od. APOMATAK YIJIES0R0P0ANNAP

ApoMaTHK yrJaesoZopoisap CHCTEMATHK HOMeHKAaTypara Kipa
aperaap Rel xaM OpHTHAAAH. Apennap CHHRQUHHHP ARCTNabxd  Bas
KHAAApH TaGAATAA YYpANANraH MaxcydoTAapiad amparub onmuraw
Syaud, xywsSyi xuara sra. Llyanur yuyn ynap apdOMartuk (xymdyii)
yriaesopopoanap neb roputHiaran. Kefinnvanuk Oy MoAnanap TapKd-
6uga OeH3oa SAPOCH MapBXyANHIH aHHKAavad. Ilewak, apoMaTHK yr-
JAEBOACPOAJAD MOJEKYRAcH TapKuSuja Geuson XaakacHHp caxflarad
GipHEMaiapaup. XO03HPrH BaKTAa APOMATHK YIVIEBOAOPOLTapHHHD
yAa XaM K¥N TypJaapi tonuarad OyamG, yJlapHOET MabiayMm KHCMH-
ruda xywbyit xunra sra. Wlynnah 6yncana, apomaTHk yraesoaopoi-
Nap JeraH TapHXii HOM X03Hpraua caknakué KoaraH,

41- § ApomaTHk yraepopopopiapruHr Tabumii mawdamapu

ApoMaTix yraesoAcpodaap acocal HedTaad, TOMKYMHP CMOJACH-
JaH B2 KOKC rasujald oJiHHAaXH,
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Hedraan oauwm. Hedts apoMaTiK yriesoAopoanapHHHT acocHi
Tafuuit manbau xdcobaananu, Kpacnomap ¥ynxacu, ¥pan, Bory Ba
¥pra Ocuénarn wedraap rapkuéuna 40—60%ra gagap Mugiopaa
APOMATHK yraesonopoanap 0Oop. ApOMaTHK YIAesoLOpOdJSapHH MYM-
KHH Kazap KYNm MHKROPAG OV YU4YH HeDTHH HKKAAAMYH KadTa M-
Jall KapaéHuia KaTtaduTHK pudOpMHHr Apoleccuian dollrananuaanm,
By npoueccaa Geuzun ppakunnnapudan 500°C pa, ocrM ocTHAa amo-
MHHUA-KO0AADLT €XR AJAaTHHA KaTaAd3aTOPAAPH HINTHDOKMAA KHINHDH-
dapu. Hatmxkaga acocan 6ensod, ToNyoa Ba KCHAOA Xocna Gynand:

N ~
/- A
H,C CH, - HC CH
I
H,C CH, —%% HC CH
\.\ = /
CH, CH
LH#K FOTOREAH £OH 2041
H.C—-CH—CH,—CH, CH
I l oo /AN
HC CH, 2 l ”
N !
CH, HC__ /,CH
CH
FTHHIBE HONeRTTEH TORYoA

Hlvnmiriex, apoMartHg YrneBOAOPOAAAp 0JHUY YyyH HedTHH apo-
MaTaall fapoueccHaad xam tporiansanunann. byasur yuyn vedte Max-
- cynoraapn 700°C atpodmnna gusAupMNagH, HaTH¥aga Hedrh Maxcy-
JoTaapr napyanauyb, apoMatHK yriaesojopoljap xocua Gy.aamn.

TowmgyMup cmonacuaan oanul. Kokexumussuit sasoanapaa maxceyc
KoKe tewnapuia towxyMuprH 1000°C arpoduna xaBocus kusaupu6,
TYPTTa 8COCHH MaxCyJaoT: KOKC, TOWIKYMHP CMCJAcH, aMMHaKAH CyB
BA KOKC rasH XOCHJ KHJIHHAJH.

Towky¥Mup cMoOmacH Kopa padrdKl Macca. ¥ yaura xo¢ XHAra sra.
TowlKyMHp cMosacy Tapknbuga o3lan opTHK GiapuxManap 6on, ¥Ynap-
HHHI acoCHi KHCMH apOMATHK xoccara sra 6V/aran Mmofnanapanp. Tou-
KyMUp cmonacudn ¢pakuuanapra axpatu® xatifam ijan Gunad Geu-
3041 TOMOAOTNapH, HadTaauH, anTpalUeH, ¢enauTper Ba GolEKanap, my-
HHHTAEK, KHCAOPOANH apoMaTuk OHpukmanap: geHoa, Kpesonnap, asor-
AW MOAAahap — MUPHAMH, XMHOAUH Ba OowWKaaap axpaTHd oaHHagN.

Kore¢ rasupan oanw. ToWKYMHp KypyK XalhZaarania axpaaus
GHEAAUFAH MAXCYJAOT KOKC FA3MHHHT  KOHEEHCAAHHDBIM  HaTHKachaa
xocHa Ofaapuran earwa Moilaap tapkiubuna 609% rava apomatHr yr-
aepodopoptap 0yaann. Enrua mofigad Genson, Toayos Ba OOLIKE MOA-
Janap ampatul onnnain. Xo3Hprd BagTAa GEH30JAHHHFT KYN KHCMH
Iy yeyaga onuHMokia. Dynaan tamgapu KOKe rasugad XUMHABHH
XoM awmé cudaTiia XaM XHMHA CAHOATHAA KeHr QoHlaJaHMAAIH,
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42- §. Bed30AHUHT TY3RAUIIH

ApoMatux yriaesojOpofJapHEAL SHT MYXHM BakuIH 6§aub Genzon
CsHg xucotnanaan. Besson moaekynacn 6 atom yraepon sa 6 atom
BoAopoAnan uGopat OVaHd, ONTH ah30MH XanKaHd XOCHA KHAALH.
Beuzon moneryaacuny gyfugara opumyara (Kexyae, 1858 it} 6yiinya
TACBUPAALE KADYHA KAJIAHTAHS

H

i
C

H—C” Nc—H

-

AN

SR
H-'"C‘t:- /C—w H
C

i

H
Jlekur 6y QopMyaa 0eH30oa TYSHAUULHHKH TYAHK Homanait onamafign.
Kefinnuanuk Kekyne Gehson xankacunaru oanuf Ba gywGornmap ¢a-

KatT OHp XU/ aToMJapla olaammacian, Oangn GOluxa aToMAapra
XxaM YTHO TYpRIIM MYMXRE, Aeb afiTran aau:

.

CH CH
AN %
HC' CH ___ HC CH
H(IIE /ﬂﬂ H](i:\ ﬁ{l:]-[
CH CH

XO34prH 2aMOH 3JEKTPOH TY3NJHII HYKTAK Ha3apHAaH $enson mo-
AeKyAacH TY3HJHIUHNH Ky#AHZariya tacaesyp Kpanw Mymiud. OgatATa
yriepon aToMiapH ¥3apo o- GOF XOCHJ KHJaAH, OOFNap Y3YHJHTH
0,140 uM ra Tesr. Denson MoneryaacH ACCH TysdadAwlira »ra. YHnaru
XaMMa Yraepoj aToMaapn Gup TEKHCAHKAA &Taaum Ba spi-ruGpunna-
HHII xodartnaa Oyaaan. OATHTa Yraepoad atoMJapuiaars p- opburtadn-
HRHAT OJNTHTA p- 3JeKTponaap Gunan opanal KenuIUH RaTHMACH]TA
- ;t~ BJICKTPOH OYJYTHHE XOCHJ KHNAAH, ¥ XaJKaHHHT 103acHia Ba nacTH-
fa wolinamagk (28- pacMm). p-anextponnap Oupop-6up yraepoz
atoMi OHAaH aHHK GOFNaHMAraH Ba yanap HKeHatad y éxu 6y ilywa-
JAWII TOMOU CHJAMKHINE MYMKHH.

Xoazupry TacappypJaapra kypa 6elsonja oAAni Ba KYWOOFNap ByK,
Gallky yrnepoa aTomJjapn opacura Gor XOCHJ KHAYBYM 2NEKTPOHMAD
arvoMiap ypracmpa GMp XHA TakcHMJAaHraH. DeH3os MOJeKyJacH sca
CHMMETPHE TysHaHwra sra., Denson xaagacunarn YriaepoA-yriepof
Gor opacugarH macoda 0,140 um ra tenr, Arap angaHaapaa yriepos
atoMnapu opachaary macotda 0,154 pm ra, ankennapaa 0,134 HM ra
TEeHMJNTHHH Xpcofra ojcak, GeR30A XaJKacHAArd yraepox aToMaa-
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pu opacuparu OGoraap onauir Gop )
xaMm, KYwGor xaM 3MacaHrd KypH- EA
nags. Uynunr yuyn cyurra fua- ORISR
aapaa MaMuft agabuérnapna OeH-  DFEin 2
30N AAPOCH KYHAHAArn KYpueHHIU- 58

Jdapaa Hpopananmoraac®

A

28- pacy. Deuson MOAEKYNACHEATH 5JCK TPOH
SHYTUKHIEHT  TaKCHMIA MHILH,
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43-§ 3. XIOKKEAHHHT APOMATHKAMK KOMAACH

1931 fuana 3. XiokkeNb KBAHT-MEXAHHK XxHcoGjailiap acocHiaa
APOMATHKAUK KOH/J&CHHH HJArapH CypAH. ApoMaTHK GHPHKMAanMapHUHT
Gapgapop OVauily yyyw $akaTriHa JeNCKATH3AUMS MAPTH KHDOA
KHAMadgu. XIOKKelb KOHRACHTA MYBOGHK GHPHKMAaAAp MOAEKYAANAPH
AccH XaMja Xydraamrad sgextponnapra {4n+2) sra Gyiaca, apoma-
THK X0CCa HamMo&n Khaaau., bynaa n—0,1, 2, 3 Ba xoxaso Kuiimaraap-
ra sra Oyaunwmx myMxnH. [emak, Xwxgenb KoujacHra MyBoQHK Tap-
kubuga 6, 10, 14 Ba XOKa3o /MeKTpoH Kydraapdra sra OJAraH CcHC-
TEMaJjapriia apoMatHkaup. Dedzon oATHTaA f- SASKTpoHra ara: f=1,
Hatraiurpa n=2, yuna =-3JekTponsap cond 10 ra, aHTpanesna
n=23, ynina 14 rta m- 30eKTpoHAzp GOp.

Ilyuunraex, 6ew Ba OJTH aB30JH TETEPOUHKNMK GHPHKMAaNap xaMm
GopKM, yhap Xam apoMaTHK Xoccara sra. Bus ysnap 6unaH rerepounx-
ARK OHpBKMAnap TeMaCHna TanHUIaMus.

—

44-§. ApednapHHHI FOMOJIOTHK KaTOPH.
HomaauMiun Ba M3oMmepHsack

Ben20y TOMOMOTHK KATOPHHHHT YMYyMHNK dopMyaacu C, Han «—g.

Beason xochnanapuia OeHson xankachiaru Onp ekH OHp Heya
BOOPOA aToMaapH OowKa yraepoiJin pagHKaJiaap GuaaH asMallras
6y.napk. Denson roMmoaoriapuparn ypuHOOcapaap ouHK 3aHMHPIN
yracpo/l atoMiapiiaH trapku( TONrad TYHAHHral Ba TyHuHmarad yr-
JIeBCACPOARAD padikadanapu O6yamwiM MymeuH. Beuwson sonekynacu-
Aa BOAOPOA aToMMapuaan OHUTTACH paldKaa OWAaH aaMawrad 06y.j-
ca, MOHOaAKH/ OeH30J, HKKHTACH aimalirad 6yaca, anajkuibedson
Aed atalalk Ba X0Kaso.

MosoankandeHsongapHunr usomepnapi OyaMafiay, yyHkH Oerson
MoJIeKyJacnzard fapua yraepoA aToOMJAapH TeHr KajiMararzep, -
aakunbensoanap MmoJekynaja pajMKaJJapHHUHr KORNAWHIBHra Kypa

* Bua ymby kutobaa acocad Kekyne dopuyaacigan dofiganatamua.

82



yara M3oMepra sra GYaaau. Arap ankua rpynnanap €nMa-éH xoijaaw-
ran Gjaca, opro-xocuna, 6nTra yraepod aToMi 6KIaH 2XpaTHJACaH
GyJca, Mera- XOCHAa Ba HILXOAT, aNKHA rpynnaaap GeHsod xajixacHia-
TH MKKH YrJepoa aTomMH Ounad axpartuiarad Gyiaca, nape-xocuna By-
WYATA Kenaau:

R R R
I R | l
()
% %/\R =-:.~|/
R
opme- Xonat eI XONMaT Reapa- 30027

Bensoannar C,H, tapkudan SHpUHYH FOMOMOIY — ToHyY 04 DaxaT GHTTA
GTPYETYpa ¢opmynara sra:
CH

VAN
HC  C—CH,

H

HCE__: /CH

CH

MeTAaden3nn {TOAYG i)

CsHy, tapxnban romonora sca TyprTa HioMep Qopmana maskyn 67-
JUIUH MYMKHH:

CH,—CH, CH,
| |  CH,
J’W I/f' \’\/
%/ %J
&THnGe B0 1,2 aneTHnOeA300 (0« Bomae !
CHs CI—I-’}

| |
rlﬂ rﬂ
=
V\CHS i
CH,
1,3 EMMeTHACeN30n (M- KCHAOA) 1,4- muvetnnGenson  {n- kewaon)
Beusonunur Oup Banentau paamkanin CgHg — dpennn nef aranann.
ApomaTur yrieBOJOpOAJapHUNr pajnKadAaph yMyMaw apustap ne-
HHNa MU,
ApoMaTHK YIJICBONOPOAAAPHHHT BOAOPOAH ANMAIIMHrAH XOCHJi1-
Japusn ofatna GeHsos xocnaajapu 1ed HomaaHagn Ba 6y Ompikma-

Aapnarua ypundocapnapHUHr typrad ¥pHu (opro-, meTa, napa-) Kypca-
cunnl,pafiKan HoMHra Kyund yrunaanu.
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AfipuM 6eH30J TOMOJAOrAAPH SMIOHPHK HOoMJapra XaM sra. Maca-
JlaH, TOJAyOoqd — MeTHJHGeH30Jl, KCHAOA — AHMETHAOeH30J, KyMoJa —
H3ONPOIHAGEH30J1, CTHPON — BHHHAOEHSOA BA X0KAas0,

Mypakka0 Gedson XocuaalNapHHH HOMJaniga, YpHHGGCApPAAPHHHT
0eR30M Xankaculard ypruM paxamnap fuiad kypcaTuiaca xam Gyaand.
Opnartha HOMepJaall KHUMK ypunbocap Guaay GorsadraH yraepoj artos
mithab GolnaHasu. Macanau:

CH, o
.
rm CH,
l
¥ M
CH J
=N
N :
H,C CH, Hg CH,
L- me1i.0- 4- H3onponkAGensoa 1, 3, B- TpumerTHaAeHION
(OHMO) {(MesuTH ieH)

45-§, BeH30n roMeJorJAapHHUHr OJWHHLILH

Denson Ba ye#pr roMosiorsnapd acocan tabuudl OHMpHKMaiapraH
OJHACALE, YAAPHA OJAMIHHAT CYHBHH yCyJjapd XaM MabJIyM.

i. AueTnAennaH OAUHHUA, AKTHBAAHraK KYMHD COJHHINaH Halga-
HiH 650°C rava gu3aupub, y opKaad auneTHAeH yTrasuiaca, 0eH3oa Xo-
cHa Gynagu;

CH
HC=CH HC —HC=-CH— —CH AN
_|_ H| —_ -+ i —_—— G CH
HC=CH HC —HC=CH— —CH | ”
HC%/EH

CH

2, wpna-Kpadre yeyan, Peakumindar moxuatin fensonra rano-
rel ankpadap €ékH TYHUHMAaraH yriepojopoanap TabeHp sTTHpHO (Ka-
TaNn3aTopaap HINTHPOKRAA), OeHz0a XOcHIanaphuu ouauur Karanu-
zaTopaap cH{paTuia cyBCH3 aNIOMHHHA XJAOPH/A HULJIATHJAAJAH:

C,H,
/AN 7N
AlCL,
| ” +C I Cl - ” +HC
=, =
CAH30A STHICEH20A

$punen-Kpadre peaknusacH MEXaHHsMH aHda mMypaxkxa0d. Dydza
opasilK Maxcynor cidaTiia aANOMHHHE XJOPHAHHHT KOMNAEKC OHPHK-
MacH XaM XoChja Oyaanu.

3. Bwopii-@Putruur ycyan. Apomatuxk rasousnd Qupukma Ba ra-

JORAANKHI apanawMacHra HaTpHil TabcHp 37TTHPHO, Teruman Oeuson
roMONOTH OJIHULL
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46-§, OHIMK- XUMHAREIE XoCCanapH

ApoMaTHK YIVIEBOJOpPOANAp OAATAA V3Hra Roc XHAJAH, pPaHTCH3
CYIOKMHKAAPAUP, YRAPHHHT AHPHM KATTHY BAKUANAPHU XaM yupaiiu,
Yaapuuer sngnurd B4 CHHEIMPUIN KYPCATKHYA ajKa#Aap Ba AJKCH-
JapHBEMTa HHUCOaTaH aHya WKOopH (5- Xampaa). ApoMaTHn yrieBoxo-
POARAPAA Yriepold MHKIOPH K¥N  OyAradJiirH yuyH, ynap Tyrad
énagn. CyBila 2puMaiinH, JeKREd OPTAaHHK JPATYBUMAaPAA  {(CHupT,
xnopodopm Ba Xoxasonap) ocon spuiign. Msomep yraesciopoanap-
HHEr Kafinam TeMiepaTypacH OHp-OupHra sKHH Gyica-na, cylekaaHK L
TEMIOEPATYPACH ¥3apo KaTTa ¢rapg KHAanyw. KynHHYa napa-nsomep op-
TO-Ba MeTQ-H30MepPra Kaparania WKADH TemliepaTypala CyiOKNaHanH.

fewalBad
Genszon roMonoTAapUnnHr $HUINK Xoccanipy
CywK na- Ciremitprt | Hucoui
Homn DopMyaach AL _I_T‘—‘;' -réilal?:;amwu “?l;':“;““‘*- 3‘ﬁf'""“-
Pt T S B d
Benzon CeHy ) 80 1,5017 { 0,8741
Toayon CaHiCH; —95 [E1 i ,4568 G,8670
0- KCHIO CﬁlrﬂIL (CH3), —25 144 [,5056 | 0,5802
n- ECHAO Cal-] {CHs}, 13 138 1,4959 | 0,861¢
M- KOHAON 3H¢&’3 a —48 139 1,4972 | 0,864
STRAGER30A 44,4 136 1,4982 0,8673
- [IPONHAGEH30 N CGH,,CSH., —499,2 159,05 1,4920 10,8620
H- ByTHAG@H30M C H,CH 31,2 183,3 1.4616 0, 8601
430~ Gy THAGER 30 H5 (tng {CH,},
CH, 51,5 | 70,1 | 1,498 | 0,8665
' j

VbB-cnexrprapna 6ensoa Ba anakua Geusondap 200 sa 250 nm coxa-
NapAa UKKHTA IOTUAUII YH3HKAAPH HAMOER KHJAaik. ApeH/jiapHARY
HEK-cnekTpnapuga paxar apoMaTHK OHPHKMAra XOC XapakTepad OTH-
ARUI YHSHKAapd Masxya Gyaaan. HK-cnekrpaapaa 1600 Ba 1500
em~! ga C—C apomaruk xamaa 3030 cm—! ma C—H apomartux Gor-
Japra XoC OTHIND YH3HEA2pH MaBxkyL 6yaann. Wynauraexk, 6upux-
rkaH ypuHOOCapAAPHUHT XOJATHra ma coRkra Kapaf 1650—2000, 1225~
950, 900 cv—! pa yJapliad KyfiH coXanapiaa XaM OTHAHII MH3HKJI4pH
HaMoén 6¥aanu.

AUMHABKA Xoccapnapn. DBensoa xanxacHpars BOAOpOX aToMJaapw
aNMalIHHKOI pearkuHAdApura OcoH, CHPUKAIN peakuMAJapura sca Ku-
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fiMH KMpAUIAAKR. YNap OKCHAIOBUMAAP TABCHPUrA YHAAMAH. ¥YI2PHHHE
OyHAAH Y3Ura xoc XYCYCHATMApH «apoMatHkK Xapakrep» Ounan Ty-
WyaTHpRAaAH («Denz04HHHr TY3HJAHIIH» TeMacHra KapaHr).

ApomMaTik yrAeBOAOPOAJAPHHHI AAMEMHHUIL peakuManrapyu. Aax-
Kuaaats, Benson AApOCHAATH BOAOGDOA ATOMAAPH alKHJ paaRKaijap-
ra aiaMaliHHRINHASHE GeH30A roMosoTaapu xocia 6ynaam (Ppulenn-
Kpadre peakmniach, 84-ferra gapadr).

Ayuanrauw. Benzonra Karaausatopnaap HITHEOKMAA TanoreHaHrHA-
pHAAP €KH KHCAOTA aHruApuiiapd Tavcup 3tTupul, anpanal peax-
nysAcH oand Gopunaay:

A, r' ~—C(O)CH,

f_f*w
L/|,+ CH“C{_ + HCI

;)"

Tlasoeennam. Peakuua onnd Gopunaérran wmapoutra kjpa rano-
reH sapora €xku €d 3anuuUpra Aynaaund, apoMaTHK YriaesoLopojdap-
HHHI TaJ0reH/aH xﬁcmaﬂapnﬂu XOCHJ KHNAMIH:

z?\/ zf\/CHECl

[J +Crg,lt_a| “ + HCJ
B

PNk é\/CHa

] e[ +ma
N\l

Cyrshosau, HeH30NTa KOHEEHTPAAHTAH CYAB(AT KUCNOTA T2LCHP
FTTHPHATaRIa OensoscyabPokicaora xocunr Gynanu:

N p _SOH
r || +H,80, ———q[ ﬂ +H,0
~/

~/

Genzoacy nbdoruc n0Ta

Hurpoaaw. Beusonra nutponopun apanamma (kodu, HNO; a
LS i :
H:5G,) TabcHp STTHPHATAHAA HHTPO XOCHJA OJHHAAH

NO,
r{m +HNO, —220 [xf\”/ +H,0
S 22
HAThoGRH30H

Apt}maﬂm ALPGAA ICHTROPHIAL YPHR OJAUM PEAKUHSICH MEXaHW3-
1, [OKopHaa KeAXTHpHJAraH afkuJJalWl, alRanani, cynbgonam pa
I]llTpDJIaIH peakudasapd THIHK 301eKTpodHNb MeXaHM3MHIArH peak-
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mEAnapAnp. Xo3UpPrH TacapBypiapra Kypa 3JAeKTpodusb YpHH OJHUI
PeAKUHACHHHAT GOWJAHHIWAAA ZacTAad s- KOMINEKC XOCHA GYnaiu.

:ﬁ'
d¢ &
" |
Xy 5

5+ 5-— .I/lrf

+X“_"Y—--—:P- ex I\z/ﬂ

Daektpodhiap sappada (X) Gewson xankacuaarg O/THT2 fi- BjeK-
TpoHaap Oniad y3BHi GopnaHazu (7m- KOMIJEGKCAAHAAW). ADOMATHK
YEAEBOROPOMAApAa 2AeKTPODHAL ANMAIIHHUII PEAKHHACH HKKH BOC-
Kuuga OOpHIIH XHHeTHK Meroanap épaaMuia awuxnaural. bBaprhau
GockHuaa 3deKTpobRAb 3appaua Oensoa  xaakacura OHPHKAIUAAH
KapOOKaTHOH XOoCHJA Oynand. Bynia 3aekTpogilib 3appawa odiura x-
BJACKTPOHAAPAAH HKKHTACHIM OAUHA KOBaNeHT GOF XOCHA KHJHIT YuyH
V3Hra «TOPT3aH»:

.
O> +x*—u—a—@{ +v

KapooKamuon
{6 — xoracke/

Kocun Gyarait o-KOMIJIRKC APOMaTHR CTPYKTypara sra smac, Gy
6egapop KapOokaTHOKIA TYPTTA M-ICKTPOKIAD AAOKAALAWIAN XO-
JAataa GewTa yriepo]l aToMaapura TaxcHMJAAHral. o-KOMIJERSIATH
6HTTa yraepoX aToMU sp? xonathmadH sp® Xonarra Y1ub, TerpasAprE
cuMMmeTpuara sra 6ynand. Bomopon atomu Ba X ypunfocap xam Geu-
3071 XadKa TEKHCAHUTATE NePHEeHAUKYAnp Tekucsnuiaa Eragn, Opanng
MaxcyaoT CH{aTHAA O- KOMIMIEKCHUHT XOocua OYauing Oip Kasda wme-
TOANAp eplamuaa HCOOTAAHLaAH, SNEKTPOHAb YpHH oAl peakuus-
CHHHHI HKKHHYH GOCKHUMAA O- KOMILIEKC BOAOPOA aTOMHUMH DBPOTOH
Xoauna dyxotu®, Gapgapop 6eH30M XOCHJacHIa afiaHain:

X

H

Macanan, Ges30q SADOCHHH Ccyabdogall PeAKLANCA MEXaHM3MH
Kyiingarhua (6y epfa SOj; — sjexTpoduib peareuT):
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S0O;H

30 R

ST~ KM ERT & — KOMINERL
(xapdoxamu ok}

47- §. Ber3on saapochpard VYpHH AAMANHAKIL KOHAACH

Benson xankacuiga Gupop Ypuubocap 6Yysca, y BaKraa sipongarn
BOAOPOA ATOMHHHHT TYPJAH aTOM Ba rpyniajiap Guaan ypuH aqama-
IUHHAIUH MaBJIYM KOHAa acocHia Gopanu. bowKkavya aiitranga, fen-
301 sApocHAary xep Oup ypuubocap, peakuusra KNpHiaéIran UKKHR-
gy YpuHOocapHH AAPOAArH MabayMm mofira iiynaatupanu. ¥puuabocap-
aap Y3MruHrT AVHAATHPHII TAbLCHpAapUra Kypa HKKR rpynnara Synu-
HaJH,

. Bupunun typ ¥YpuHGOCcapnapra asekTpon Hepa ona-
AUTraH-—3/ICKTPOACHOP aToMJap rpynnacu, macaiad, rasoredaap{—Cl,
—Br, —J, —F); dupaaman —NH,, ukgnramay — NHR, yunaman —
NR, amuuorpynnanap, rugpokcun —OH, ankun rpynunanap —CH;,,
—CoHs, anxkoxen rpynna ~—~OR nap sa Gowmkajap kupanu.

Bupuuau ryp {puuafiocapnap aJeKTpPOAQHOP aToMJap TCpYNRacH
OVATaHNHIH YYYH yJap 3JMeKTpoHAapHHH OeH3on AApocHra Gepaiw.
DyHHHr HaTHKACHAA SApOZarH 3JeKTpoHsap OyJyTH SHUJAHTH OpTO-
BA AQPE- X0AATAApAa OMAJH BA INCKTPOPHIE VPHHOOCAPHHHT KiPH-
HWIH ocouaawiann. Bupuuun Typ YpurbGocapnaap OEH30A XajKacHura Ke-
finn kupysun VpuubocapaapHu opro- Ba napa- xonarnapra #yHanTH-
pand. Opro- Ba napa-uzoMepnap (opro- H3oMep Kynpok) GHp Baki-
HRHT V3naa xocua 6yaanu:

A
| B opno- nsomep

@/

A
I

——— r I napa- H3oMap

—

e

N
\::—_-
+
ws)
+

.



6ynna: A — Gupusus TYp JpuHGocap, B — UKKHHUE KApHTHIa&TTaH
ypurdocap rpynma.

II. HkkuHrun Typ §puubocaprapra sJeKTPOHAKIENTOP
rpynnaJniap:

O
—NO, nurpo, —C==N nurpnn, —S5S0O;H cyasdo, -—C{'-’\ anneruj,
H
O

i
—C— ketO, — {’i KapOGKCHA Ba WyHra yxXwaul, ©OQaTAa, Ky Ba

yuforan (YHKIKOHA, rpynnaniap kupand. bBenson anpocHnard snaex-
TpoH OyayT Oy rpynnajgap TOMOH TOPTHJAanW, alHHKca, opro-ea na-
pa-X0naTaa saeKTpoH OyAyT 3HUNHrA KaMaafu. Lysauur yuyyn HKkuH-
ud Typ ¥punbocapnap keltdurn VpundocapiaapHH sera- XONATTa
fiydaaTupain;

b b
!?'1 7
(] o0 — (]
= B \B

Oyupa: b — nkkHeug TYp YpHuGocap, B — KHpHTHAaéTrak rpymnna.

Hxku sojopofs anmamran Gensonra y9uHan Ypuunbocap KHPHTHA-
raHaa sfpoparu ypuafocapnap yHra typJHua TabCcHp STHIDY MYMKUH,
Macanan, MmoJsiekynacHaa HKKHTa OGupHaynr Ttyp ¥prrbocaprap oop o-
KPE30J1 BHTPONAUTARAA MKKaaa OUpHHYH TYp YperGocapnapAad CHA-
POKCHJ rpyNRnAHHHr AYRAJNTHPYBUH TABCHPU Kyudupor Oyianu:

Bupudun typ ypuubocapnapy G¥naran apoMatHxk OHpHEMAIapAa
(raforennu XoCcunafiapAad TAMIKApH} VpUH aAMalUHHMU pearuusjIa-
pa GeHsoara nucdatad OCOH, HKKMHYH TYp ypHdaOocapaap cagnarag
Gensoa xocHAanapura gaparanja OGuUpMyHua Kﬂﬁuﬂ 50pann.

cH r’\/
a —
QOH } \
(?Hl/ HNO, O,
~/ r‘}fr /OH
|
oN"S

Xap Kawjaahh ypuudocap GeH30J XanKacHra HKKH TOMOHAiaMa Tab-
CHp STajM. ¥JapRaH GHPHHYHCH MHAYKTHB sddeKkr {(+1), HKxkunuHCH
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meszoMep shdexr (M), Ynaprunr xap wkgasgacy xam Geuson xaj-
KACHA&TH YIepOAd aTOMA4APHHEHHL SJEKTDOH SHWAHTHHH Y3rapTupaau.

48- §. ApoMaTHk yraceogoporsapaara GupukHId
BA OKCHIAAHME peaXMWalapH

ApoMaTHK YTAEBOAOPOANAPFra BOIOPOAHHHT GHPNKUIIHA (haRaT IOk
pB TeMneparypaza Kataauzartopnrap (Ni, Pt, Pd, V.0Os5) wmrtHpoKnaa
Gopann. Macasal, yu MoacKkyla BoLopon Gedscarg Oupuxkauga UHK-
Aorexcan xocun Oymain:

an 100 ~ 150°C N
LJ/I -+ 30, iFt] l I

Benson uyp tabcupuaa xnop $unan peaxumara KupuinuG, rexca-
XNOPUNKJIOFE€KCAH XOCH KHAaAN:

0 &8
i
4 /
’ m + 3, —— H>/ ¢l
/ Cl H
H Cl
Cl H

Benson osonnn SupnrTHPRG, 0COH HOP¥MOBYM MOAIA — TPHOIOHHL
XOCHJ KHJiajy:

Q... H
- \C/ H
CH . /0/ kv
Ac#” SH 0 H—C | ~o
l & + 30y — j O l
H H.:_:: -‘L/CI'[ H_}C\O C/O
(. H O \Cf|\H
../-f \\
O H

Bed30s OKCHANOBYHAAD TaDCHNUTA KYTa YHAAMAH. ¥ 1OKOPH TEeM-
neparypasa (350--400°C) xartafiu3aropiap HINTHPOKHIA OKCHANZH-
rasga, 6eH30 XanKa y3uJaiM Ba Madeyd KMcroTa Xocna 6§nanM:

CH O
AN - —c¥
HC CH vo. 1 Non
] I +450, e o TICY
HC CH He Cﬁ
:Q:CH/ o J\‘;"-_‘}..]
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DBensonra HUC6ATAH YHHHT FOMOJOTJIAPH OCOH OKchiAawaad. Byu-
Ia &R 3aRXUPAAD OKCHANAHHO, apOMAaTHK EKHCJHOTAJap XOCHA KHNARA.
By peakunsa épiaMu/la apoMaTHK YrJACBOROPOAAAPHAHT TYSHIAHILNHH
ypranum MyMkuH, Macanag, Toayon okcupnanrania (ensolf xaciaora
Xocua Gyhanu:

OH 0
T 0 = 7 Ty - HL(
(oo 20 (5o | a3l i
OH OH

Celaeil RHCTOTA

AfipuM anrunfensonnap, macanad, #zcnponunGeH3oa KaTanansa-
TOPAAD WINTHPOKHAA OKCAANAHTAHAA aBBAJ THIDONEPOKCHA, KeliiiH 3ca
y napyanannd aueroH Ba (GeHOJ X0CHA KHAaIH.

49-§. ApomaTHK yYraesolOpolnapHiHr anpim BaKHJnapH.
OavHHINY Ba WINJAATHAHILH

Benson CeHg xymbyii xunaun, 80°C ma gafinafiAuras CyroKNHK, CYB-
da émon spuian. Cuupriap, sduphap Ba KeroHsgap OHaaH BcTanras
HucGaTtnapia apadnatuasi. Deuson KYmuMnuK opraHuk  OHpHKMaJqap
VUyH SPHTYBUH CH(PATRAA MIIAATHAZAH. YHAAH TOBAPUIYHOCAHKIA XaM
TOBAP MaxCyJOTNEPHHEH aHAJMH3Z KMJHL XapaéHuia 3pHTYBYE cudaTh-
Aa ¢doiAanaruaasy. DeH30A XUMUHA caHoaTdla HATpoOen30/, aHHJHAH,
dednon, sTHAGenson, xuopBeHzon, H30NpoMANGEH30J, CTHPON Ba
bomka MoAdanap oadwaa nactaalbku xomameé cudpaTHaa K¥n MAKILOP-
Aa winaatunand, lysunr ygyn 0eAs3ca CHHTETHK Kaydyykaap, MiacTHK
Maccajap, avHfAuK OVEégmap wunial yuxKapuuiia acocH#f xoMainé xu-
colaatany.

Karaaurug peopMHHr NpolUeceHia ONHHAARTaH OeU3OIHUHT MHK-
ZopH TOAYOATa HucbaTaW 2,5 mapra Kam OY/NCaHJHIH YUYH, X03ppry
BAKTAA canoaTla OEH30JHH TOAYOJAaH KaTaJHTHK I'HApONeMeTdanald
yeyan fulan OaMIN SHT Kyaail xucobaasann:

CH,

/AN /AN
(] wen
~/

=7

Bynna xomawé cudatuna nedth Maxcyaotaapu pa GomKa apana-
MaJapHH KaTaJuTuR PHOOPMHHr KHAKIN Ba VIapHUHT TEPMUK THPO-
JH3HIa xocpna Gyhagurat toayonara Goit dpakuuanap BOAaTHAAIM.

Toaryoa (MerunGenson) —CgHs —CH; pasrcus cywokanx, Vsura
X0C XWira sra, cypjan enrun, wafinaw remnepartypacu 110,6°C. Toay-
0 KYWl1d NOPTACBYN MOASE — TPHHHTPOTOAYON (TPOTHN, TOA), aHi-
JHH, CHATETHK KBYBHYH MORAaAap HWaal UYHKapHwa, WYINHLETLeK,
O3HK-0BKAT Ba napioMepHs caHOaTHAAQ HULTATHAALH,
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Kenaor CeHy(CHs): panrena cyokaux, $sira xoc Xxupara sra.
Keunon yura {opro-, Méra- Ba napa-) usoMepaap xoauia yupaian.
Texuuk kcunoONAaH apHaTYBuH cHdartaga QofifaNaBHAALA, RAPA-KCHION
CHHTETHK ToJa-— JaBcadH Haal yngapuiina ApaM rafép Mmaxcynaor——
TepedTaibh KHCAOTA CHHTE3HAA MIINATHAALH.

Sruabensor CeH:—CHy;—OH;  panrcnz  cywwmuk, 136°C ana
KafiHafipH, XO03HPrK BaKTAA Ky MHKJAOPLA CTHPONA HUUAal IHKapHLILA
XoMalllé cHdaTHAA HILNATHAMOKAZ, ITHAGEH30A OeH30JHd AJIOMH-
HRM XJOPAA KATANHSATOPH HMTHPOKHAA 3THASH OHaan ankuanab oau.
HafH.

Crupoa (BunuaGenson) CgHg—CH==CH, xym0yfi xuann, cymian
enrita, 145°C pa gaftnafigaran cywoxiang. CTHpoXr ocoH nonpmepnannd,
HIHE3CHMOH BOJAKMep — MOAHCTHPOA Xoci KHaann, IloancTupon wko-
pH TeMnepaTypaja AcnosuMepnannd, gafiragal crTHpoara afaainuuiu
MYMEHNA,

Crupon GyTaiHeH GnAaaH GUPra CONOAHMEpPNAHNG, CHATETHR KayuyK.
NapeEHr Gab3H TYPAAPHHR Xocka guaanu. Camoarra crupoa staabed-
sontH 6yr dasaga 540—580°C pa KkataAHTHK AerHAporeHnal oJHHaAu:

H H
T CH==CH,
I\ —C—C—H fﬁ’m/
Ve =l
cTHpOA

50- §. K¥n afpoau apomarux Gupuimanap

ApoMaTHK yraemopopoianap TaprRubuiarn O€H30A XaJNKACHUHHE
condra Kapa$ 6Hp RAPOAH B3 Kyn sgpoad Oynand.

Monexkynacu Oup Heua Ged3oa xaAxansapHpad Tapkad Tonrad yr-
BOLOPOLLAD Kin sdpoan apomarurk Gupuxkmarap Heiunann, DBeuson
XaJMKaAapHHBHD ¥3apo GHpHKHMra Kapad, y kyfumara rpynnara 6y-
AHYALH.

Benson xanganapr ¥3apo onzrit GoF opKaJdh Ooraauran OHPHK-
Manap. YJIapHuer 3HC OJAUA BAKUAW ZHdenHn xucobnadnanu:

/_“‘*- A=
N=" \—/
Bensoa xaakanapn ysapo Onp €km OMp Heya yraepos aTtom/JapH
OpKaaH 60F.rlaHraH 6lemmaﬂap Macanaﬂ'

—_ —_ —CH_/
(>~ _> (> < (>
Andesunmeran

' ’ TpH(peRUIMET 8H
b
{ POt~ CH—{ 5

AudeHnasTan
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Hkky €Ki GHp seua GeN30a XajKajapH ¥3apo KoHieHcaaiurad Ou-
pPHKMARAD:

AN ST
) &
VAN

RadraaHy (heHaHTEeR

Hemak, k¥ aapoan apovatitk GHPpRKMATAap HKEY rpynnara Ofau-
Haiu: |} BOKOHAEKCANMOH KN SADPOAW ApoOMaTHK GHpRKManap (aH-
denus, audennaveran pa TpUpEHHIMETAH KATOPH YTJIEBONOPOANADPH) ;
2) KOHLEHCALHOH KYN sApOAH apoMaTuK OHMpHEManap {HadTannd,
anrpaled, denadrpen sa domxanap).

HokoHaeHcauHOoH BA KORAEHCAUHOR KYN AXPOJd APOMATHK OMpux-
Madap. Hokouzedcaunodn apoMaTHR OHpPUKMaAJapAUNHT SHT MYXHM
BAKHA1ADH: Andeninn ra YBHHT XocHaacH — GHIHAHHAUP.

HRugerun paurcus xprerann monana, 70°C pa cyioxhaHaau, cypia
sphaMalify, COBPTAA sa 3(upia »puilan. ¥ TOWKTMAP CMOJACHHH Ky-
pYK Xafipamna xocnn 6ynaan, Bysnan ramkapn, nudernnun gyinza-
MY CYBBHI yeyJuiapaa XaMm oJMill MyMEHIL

1. Fluponus fi{un Gunad Gensosnad oniL:

Cﬁl_iﬁ ‘1_(:&[‘{3 E?E‘E—} ﬂHﬁ-CBH5+H2

2. PloaGenszonny muc kyRyud wsoivupoxnga 230°C rasa gu3anpu
(Yapman yeyan) ARPesna onnns MyMKHH; :

CH J+CoHJ +2 Cu s CgH,—CoH, +2Cul

Bensudun wpucrann wmoala, 122°C Ha cywynanand., Denauanu
a300Veéx, ABHH OcHsuaxr O¥eéxaapy nmaald YREKAPHILAA MYXHEM XOM-
allé xucoOnanand., ¥ nacthaGKd HUVIOBCH3 HI BA KaAON TONAJapUHH
6yépun OyéKnapra acoc 6ynann. DensuAHH THApa3oOeR30ATa MHUHEDAS
KHCJOTANAp TAabCRp STTHPHAraHAa Kalta rpynnajatHuiliad xocua 6f-
aaai (H. H. Sunun peaxquncu):

Ho{ =N N e =525

d H

THAPAsO0EH 30T CensnAnH

Dudennnmeran sa rpudennnmeran rpynnacr. By rpynnara xa-
pyBun CUpHEMAjAp WYUHAZ Andernameran, TPROCHKAMETAH Ba TiH(ie-
NHAMETAN KBTOPH GYEKAApH MYXHM aNaMHNATrA ara.

Lithernuameman (Genauadenson) &puctaan mopaa, 26°C aa cyioyna-
naan Ba 262°C na gafisafion, coupt sa sdupia ocod spuian,  Judamia-
MeTAH aleqbCeHH MYCTIOFWHMAT XpanTa Yxiuaul xuara 3ta. Gpugess-Kpadre
peakuusach 0fiimma Gensonra ARXJOPMETaH TabCHP ITTHPUG AndernnMeTad
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sz_.crl,

7 /
OMNHHA/H: ;\] +CICH,Cl + }%_}1 ;
= ~/ ~

HuIMeTaH GyArpuiap sa 6omIka OpraduK MOAAajap CHHTe3 Kuaxuiga doii-
hEDEVREY G E

Tpugenuameran panrcns KpHerana monga, 92°C na cywgnasany,
369°C sa kafinaéiagu. ¥ sdupra, cnapraa Ba GeHzoaga AXMH 3pUALA.
Dpupens-Kpadre pearmusace Gyituua Gedsolira Kata/insaTep HIOTHPO-
KHAa XA0podopM Ta’hCeHP 3TTHPHO OJHHAMH:

'fl m + 2HCL. Hude-
=/

I/
H \?::_—/
B Ca P01
A= — AICL N — NP

Tphdenname Tan

_ Hagraaun rpynnack, Hagdranun sonekyaacH H«KHTa OeHson
_XaJKaJapHHHEHT ¥34ap0 KOHAEHCarTJaHHHIHAaH tapknd ronrap (93-Ger-
ra KapaHr),

Bapraand Tapgnduga 5%raua nadranin cCagnosyn TOWKTMUP CMO-
Aacuiad ofAndany. Tolukymup cMonacu dpakuuaaadrania nadranuy,
dbenonnap Onaar Owpra.kapfoa McAn (parkuusciara YTeO KeTapw.
®enonnapen HadranuBla MUKOp éphaMupa axpatuaaan. Cyarpa
HadTaniy Bakyymaa xafifaiy Ba cyOaumallHf #ysnd OGuian To3anaia-
AH. CHHTeTHK ycyaAa Hadraald ofHUI amaauil axaMmusTra sra smac.

Hadgranun Ba yHUHT Xocuaasapn Typin-rymad Oyéxaap, NOpRBOD
OupHKManap, CHPT 4KTHB MOLAANAD, HHCEKTHUHAAAD HULIad uHiKa-
pruiaa pacraabry xomawé cudariza nuwmaruaany. LyBErHCRex, rag-
TaAMUHHAr ¥30 Myddad taitépradrad kufiuM Ba OyioMaapra kyd 3a-
PapryHasiacH TYUIMACAHTH YYYR cenud TypHNAIH.

Qu3m-XumBsBnid xoccanapu. Hadranidd og, AATEPOK KprcTain
Motaa, 80°C Aa cywkJanaan. ¥sura xoc YTKHp XHAra ara, ¥ KATTHEK
MOARs Cymiwura Kapamafl ocon yuysyaH. CyBla spumaffu, 6euaon
Ba ApUDAA XK SPHIAM, KH3ARPHIraHZa COHPTAA XaMm 3IpHAAH. XH-
Misstatll xoccanapura gypa Harp"m.nmi B6en3oara yxwanan. ¥ Getizoa
CHETEDK u10LATHK xolcara sra, Ypud oanul Ba SHPHKRIL peaklusana-
para wapnual. Hapraaun xaMm GeHsoara yxuwal  radorennanan,
HETRaTaIaaH, Cyiab(onanain.,

H: "GTAANHHMAD ¢- X04aT4a TYPraH BONOPOX atoMaapu B- xomatia-
rurs (icGaTad ypHH aJaManMHHI pEeaKUUACHTA OCOH KHPHLIAAN.

iadprassacyasborucaoTanapaaruy cyapdorpyana raApokcu/a rpyn-
nara aAMallHUPIIA MYMKHH, Bynna sadroanap xocua Oyaaau.

Hadranny gafiTapuanmn (ruaporeHNaHUiIH) HaTHXKacHAa pedk-
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DHAHUAT oaRG GOpHANWI WaponuTura xapad au-, TeTpa- Ba AeKarHIpo-
Hadraauuyaap xocna Gynanu:

CH
AN
| ‘Tl/“m +2H ‘ W 424 ‘j CH2 46l i I/W
VAN NN\
C}L.
IMFHINOHATA IHE ?&Tparﬂﬂp@ﬂa(p‘ramﬂ Aexarianpenadhra nun
{TeTpankH) {Rexanpn)

Terpanun Ba nexanur canoar MHKECHAa nwAal sugapuaanu. By
HKKH MOJina HXIUH IPHTYDYH.

Hadrannn Gyrnapunn xapro apanatwmack 6raad 450°C raua gua-
aupu6, V,0p katanuzatopd YCTHAAR YTKA3UATAHLA, OKCHANAHHI Ha-
THXKacHA2 BadTanyuiara On17a apoMaTHK Xaaka y3uaulb, dranb KHCs
J0Ta xocna G6yhanu:

COOH

| Y | = | ]/ 4+ 2CO, + 1150

= N

- HapTUNAMAH XPOMAT KHCJ‘!UTE €Kd mnpoi{cn XOCuianap “ilTH-
POKHAA OKCHAMAHCE, HAPTOXUHOH JQOCHJ] 6¥aanm:

NH2

() e (U #0110

Halrl)'ruxmrul-z
Aurpauen rpynnacu. AHTpaled y¥ AXDOAH KORIEHCEINOH apoMa-
THK OGUpHKMA. YHHHr Moaekyasp ¢opmynacy CyHye. Autpauew
kpucrasa Moiza, 213°C pa cywogaauaan. Cysna spumaliam, Gensoana
KH3ZHPHUATAHAA AXIUA 3pHAAM. XHMuABHA Xoccajaapura kjypa sadra-
JAHHra yxwaul, YHH TOMIKYMHpP CMOAACH TAPKHOHJAIN «aHTpPaleH MO-
fius dpakuuscALiad axpaThO onuHaLH. ANTpaLeH NOCH/IaAapHAAaH 3HP

aXaMHATAUCH AHTPAXHHOH BA aJH3apHHIHD.
AARTPAXUHOR aHTPAUSHHHIT LHTPAT KHcaora funau OKCHIA & HH it~

AaH XOCHN KHJNHHAXH,

caerTes

PN

0

aHTRAXIHOH
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AnTtpaxndHoR capK Kpucrana Moazna, 277°C pa cyiogaasaad, Asd-
TPAXHHOE XOcHJaiapH OVEKJap CHHTC3 KHJHmAA, XYCYCaH, afH3aphd
O6Véxnapu yuyr pacrnabkuy xomawé xucobaaHamu.

Asuzapun KH3WA panriard HIHACHMOM KPHCTaan MoARa, 289°C na
cyioxsananpk., Cynaa éMoRr, RIKOpAapaa axum spufian, Arusapun 53'1
pOociita O¥épyd sMac, Jekdd Oab3n MeTtansap (aNlOMHBHA, XpoM, Te-
MAP} okcnghapd Guaan panThn OGUPHRMaANApP XOCHJ KHAAAH,

Klkopr kyn spposu xoHgedcauMon apomar.x Oupuxmanap. Kou-
nepscalvon KV SAPOAH apoOMatui OSHpHKMAJGapla TYpTT4 &KH YHAZH
OGTHK RAPOJZD MOJEKYMAZA Y4 YCVJAA KOHAGHCRraHrau OVAHIIH MyM-
KHH: 4H3HKCHMOH, anryasp, nepn. By cund yrreposoposnapu tToumiky-
MHj p cdndacuxa 6Vanb, nupoans peaxkiuanapaia xocua Giaang.

. HesagedaMod xYa 4ApOAR  YLASBOAOPOANADrA  TeTpailel,
Izl-,{l]E‘Lleri B& XOKA30Aap KHpaZM:

\/‘n‘a1 S ‘-|- ,ff\ﬂ/‘T’“T/T/a
‘“‘J\J\fx’\ﬂ L/\K\E\J\J
TeTpalen NeHTaleH

Tatunft aRTHGHOTHKNAD-AYPROMHULAR, TENAMULLAN B2 TETpPalRKARHNAD-
ra TOTPAUSHBUMErD PHApOreHnaHrad xocuaanapi ged Kapall MyMKHH,

2. Aryasp KYyn RAPOAR YIEBOAOPCGANAPHHHL XHMHABHH XOC-
canapu ¢Qenoutpedra yxmam 6yaaan, Byaapra xpHsed, nHueHd, newrta-
ienn Ba OoinKanap mucon Synanu:

XPHISI fMEs pentaden

3. Il e pw — xoraencauuont KyU AAPORH YLASHOACPOAA2Pra THPEH,
aHTanTpeH, 6esanupen pa Gomigakap mucoa Gynana:

“/‘*a' ﬂ"\f?’ /f
N = 7 ;?'
IR

k | 1) j
N =

L

~/

nHpex AHTAHTPEH
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AfpuM NHOJUKOHAEGHCAUMOH YI/eBOAOPOAAAD I0KOpH KaHUeporcH
X0ccara sra, ynap opraHmaMza napuananMaiiu. Kyaafh mapoutia op-
rauaMpaarn 6uUpoH absoAa TYNaanud, Xxap Xua WHUWJIap naklpo Kunia-
o, LHyHysr yave yaap pak KacaJAKTHHHHE OJAHHH OJHIO Magcagnia
Y praBHIMOKAA.

YTJEBGAOPORJAPARAT MOH0$ YHKUHOHAN XOCHJTAJIAPH

VIill 606, TFAJNOTEHAN XOCHJIAJIAP

Yriepoaopol MoOJeKyaacRAaArn OHp ékH OHp Heua BOAOPOAL aTo-
MHHHHD TaJorenra aJMallHAWUWHAAan Xocd Gyaran  GHpHRMaJlap
yrAeBOAOPOAJAPHRHT FajloredHn XOCHJadapK Reftunann. YAap Mone-
KyJAacuaari rajoreH aTOMHHHHI coHHra Kapa6 MOHO-, OH-, TPH- Ba
K¥N FaJorennu XOcHAanapra, rajoreHJapHEHr Typura kapal sca
Groprn, HOAAM xaMaa XJOpAH raioredaixHasapra Ofaunanmd. ¥Yiaap
YrACBOZOPOA PAILRKARIMNKD XOAATHTA Kapad tyduaran sa TyliauMa-
rad Gynani. |

51-§, Tanorensd XOCHAANAPHHHr HOMEHKAATYpa Ba WU3O0MEPHACH.
Onnsnuiu

TyiuBran yrneBONOPOAAAPHRHAT  MOHOTAJOrEId  XOCHJaJapuHH
ankuaTagerernanap Aetninaau, yaap ysmymrilt  C; Heop X dopmyaa
6nnan nporananann, tynena X-—-F, Cl, Br, J. Opauft moHorajsoresnu
XOCHAanapHu HoMJallAa KYouHua Teruian 6ip BAACGHTAH YrAEBOLO-
POJ PARNKANMNAPHHABL HOMOrA TANOMA LOMHHH KYWHm OHAad Xocun
kuanHang, Macanan, CHaCl metna xnopun, C.HgJ stua fionup Ba Xxo-
Ka30.

Vkkp kyinus yriaepof aToMHAArH HKKATA BOAOPOA ATOMH OHjan
raflored aAMaluilHAWN HAaTHXKaCHAa X0Cua &yAran AHranoreHan Gu-
PHKMAnap HOMY OXHPHTa ed KipMuacy kVmuG RUralioTeHHA XOoCdan
wnanceann. Macanan:

CH,Cl—CH,CI CH,—CHCI—CI4,ClI

STHheH XNOphA LEponHAel XNOoPRI1

¥racsoNOPOR S3AHMKHPH MeTHAATH YIJIepOd ATOMHEAH HKKHTA BOILO-
pPoA aTOMH TOPTHO OAMNHHINNAAH XocHa Gfarad pajaMKannap HOMHra
~udes wynnMyac Kyuind noMaanagi;

HC—CHJ,  H.C—CH,—CHCI,

STHANAEH [IoAns OLONANALEH XJOpiia

Pv‘iUJlQI{:}-'JIEICHJIHFH ﬁa[}‘la BOAOPOA ATOMJAAPH Tanoreira aavwaluran
RO 1.0an Mepranoredan xecunaaan Heiinnain;

nepdropsTai netdrropaTuagH
CicTeMaTHRK HOMeHRAAatypara x¥pa raroreunn OupHKMAanap HOwII
TEriUid YIJEBORAOPOA HOMHAAH XOCHA KHAHHaAH. DyRAa oiapuy ragic-
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rey atoMH OnnaH OOFJavral yriesodopod AaTOMMHHHT 3aHMHUPAATH
HOMEpH, CYHrpa rajored Ba yIVieBOJopOAd HOMH akirHjaand. Maca-
JIAH,

1 2 3 1 2 3 3
H,C—CHC!--CH, H,C=CH--CH,--CH,Br
2 Xa0pHpOnaH 4- SpombyTen-]

[lanorenan xochnaanap H3OMepHACH YrA€BOAOPOILIATH YINEpPOX 3aH-
ZKHDH H30MepHACH OHJIAH TaJoreHHHHr YrAepojX 3aMKUpUAATH YpHHra
GOFTHK. MoHOraJoreHaH XOCHIANAPHUHAT H3OMEPJAapH COHHM TerHullid
YIA€BOAOPOANADHUHr H30MEpAapH codpaan kyo O¥aaan. Macanan,
Hpoflalia HaoMep Gyamarad X04Aa XJAOPNPONAHEUET MKKHTa HIOMEpPH
MABIAYM:

| 2 3 . | 2 3
CH,—CH,—CH,  CH,—CH--CH,
I I
Cl Cl

f- xmopnponad 2- xpopnponan

¥raepol sasiKHpUHNHT y3afHIIE B2 TapMOKAaHKUMM OuiAad rano-
TEHJH XOCHJENAPHHHE W3OMEepJdapH TVAMHraH YrIepoJOpoaJapHHHT
H3oMepnapura nuclaran xKyaa tes optud 6opany.

Oaunnwn. 1. TiiuAran yraesoaopodnapra €pyrAHK HYpH TabCH-
pHAA TanoreHxap Tabeup 3TTAPRS, FAJOFEHJIH XOCHJAA OJHIN MYMKHH:

s | +Cly +Cl ¢ F2a—1)C]
Mgy it C . € 220 1, O, 2 1, O
+-{2n—1)C1
—HCl : 'CnC]En-{-E

Peaxuua saTHKacHia YTNesoAopOANapHAHT MOHO-B2 NOJHraloreH-
AR XOocHAajapH apaJgaiuiMacH Xocua Oyaaxu, yaapun Oup-8upuraan
aXxpaTHG ONMHI aHua KUAWH. YCABOAOPOAAAPHHHT NOAHCAMQIEHNH
XOCHAAaAapH XOCHN OVJHIUH YrJeBOAOPOAra OEBOCHTA raliored TabeHp
ATTHUPHAraHAa 3aHXUPAH  peakpud Oopuuiw OHAaH TYUIYHTHPH-
Jain,

2. Hukaoankaunapra raforesaap TABCHP STTHPUNTAHNA OHpPHKHLI
pPeaKIAsACH HHKAHWHT Xa’KMura gKapa®, xap xua hywaaumaa Oopain.
Inkaonponay sa uukA0GYTaH Ba YHHHT XOCHJaJapH rajJoreHNaHraHaa
UEKANAPH y3uaub, ryfinHras yraeson0opoAiapEUHT AWUCaAcCreHAR XOCH-
Janapm xocns 6ymaad. LlnkaomeHTaH, uskiorexcad Ba uy kadu bap-
KApOp HHKRAADLa TANOTeH TABCHP STTHPHATAHAZ, YHAPHHHT XaNKaCH
Y3HJIMAH LHKJAHHHT BOAOPOJ ATOMH TaJIOreHra alMalldHHamOH:

Cl
7 NS
| A4Cly — ‘ J + HC!
N AN
HEK A0 Cheas XAOPURHE IOTERCA
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3. Aakensapra xoHa TeMlepaTypacrfa rajoTefdaap TabCHD STTHP-
ca¥, MUTAJoreHan BupHEMa xocHx 6fnain:

R""'CH="CH2 "I"Xg - R“"‘"CHX""CH&X-

300°C nau oKOpHAa ankeHaap xJop OHJAH aAMAlKHHOI peakuHsd-
cura gupHwaay, byrgafi wapoutaa, macanad, 3THACHAGH BHHHJ XJ0-
pHA, NPONANEHAAH ANAUIXIAOPHA XocHA G¥aanu:

H,C=CH,+Cl, < CH, =CHCI--HCI
BHHH /X NOEHA
=CH-CH,Cl4-HCI
| A ANHAXIQPHA,
4. Anxuunapra TaJoreHA2p TabCHP TTHPCAK PeakUHs MapoHTHTA

kapal aJKHHra, MacajaH, aUCTHACHra HKKH SKR TYPTTa XJA0D ATOMH
6HpHKaAU:

H\ /H C]\ /CI

HC=CH-1C}, — L=C +Cl, — = H—HC
e
l,2- AuxAopaTeH 1,1,2,2- rerpaxaoparau

9. ApoMaTHK YrJepoJopOANnap KaTaJH3aTOpAap NIITHPOKHAA rano-
renjiananu. Macanan:

CeH, +Cl, - CH,Cl+HCI

Bensonra &pyeaHk HypH TabeHpUAaZ (KaTaJH32TOpJA] HUITHPOKHCH3)
Xxn0p Ba 6poM TawvCHp STTUPHIACA, MEKCAXA0p Ba TexcabpoMIUKAOreK-
caH XOCHJ Oymaan:

C,H,+3Cl, - C,HCl, C,H;+3Br, C.H,bBr,

Ankunbensonnapia peakuds YTKasHAMIIA WapoHTHra Kypa ra-
JOTeH aTOMJapH €H SaHKWPAarW BOLOpPOA aToMnapn GuaaH xaMm YpuH
asmaildinH MyMxud. Macanan, Troayonra kataausatopaap (FeBry;
AiBrs) wmwuTtHpokHAa nacTt Ttemiepatypaia OpOM TabCHD BTTHPHACA,
OpoMJIAHRLI acocan SAPO Gyitnua Gc:-pa,u.ﬁ'

CH,

AV Vi /CH?
L" 4Br, AlPrs J\ Ba \ m
2y VeV

o- ﬁpomonyo.'l . ﬁpomonyon

STHabeH30n XAOpJaaKraHaa ©- XJAOpaTHAOeH30. Ba CVHIPA a, o-
JUXSOPaTHAGeH30A XOCHA GYaalu, UyHKH SH 3aHMHDHHAF sApOora Huc-
faTaH o- XOMATH OCOH rajoreHfaHaAH, AAPOAAH Y30RJALIraH yriaeso-
JOPOAJNAPHA ranoretaalu KHANH;

Cl
CH,-—CH CH—CH I
# : 3 i | ! N—C—CH,
| | et e AL
¢-X710p3THAGEHION o, 0 n.ux.nopmu.nﬁeﬂam
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¥Yraepogoponkapra EpYFAUK TADCHPHAA TalOreH TABCHp 8TTUPHO
FAJIOTEHAH XOCHAA QN MYMKHH, ByRIa peakuus MexaundaMy HKKH:
1) roMonutuk, 2) reTe¢poONATHR THOAZ GOopaiH.

1. FomonurHk mexanusm. EBpyriank HypH TabCHpHia KaTANAH3E-
TOPAAP HITHPOKHCH3 OopafuraH Oapdwa raJjoreHiiaul peakftAasapH
3aHXKHPAN peakuusaaap xucobaadHaau {98-Oetra Kapaur), Aakennapra
XMOPHHAT (QOTOXHMHABHHA OHPHEHUW peakuHsacl XaM pajHkaa Mexa-
BnsM GyiiMea 6opanu:

{ T
Cl + € = G—a Cle G—C.
b {

|

| !
CIW(E:-»C-—}’CQ & CI—%-—-CC]—I—CE- Bz XOKaso.
| |

2. leteposnTK Mexanuss. AjakeRAnapra ranoreHaapHHArC FeTepo-
JNTUE CHPHEHINH HKKH 6G0CKHUYJAH MexadHsM acocnja bopanua. Maca-

JaH;

~ |+ _
Br—-Br 4 3Co= € ——r Br4-Br—C—CC (B in coonps)

|+, - L]
Br— C—C{ +Br —— Br— C— C—Br (ks Gocknn)
| .

Dynaafi peaguuasap OGopHilH yuyH 9putrysun (pearmuon myxart)
Ky 0nn GyAnilin Kepax, YyHKH OPASHK XOJaT Ba PEaKNHSHHHT OHpItH-
41t SOCKHYMAATrYE MAxXCy/NoTaap SapsainH HOHJApra sra GYJHIIUKM Kepax.

Bomnopox rasorendpaap Oupuknwy, Anxennapra BOZOPOA Fao-
FeHHANAPHURT GHPUKHILK TafoHANd OHPAKMANApD ONMUIHHHET 4COCHH

YCyAUAHD.
Macaaa®, nponujeRra sclopol xaopul GHPHKHLIN MaproBHHKOB

Koupacura Ouroay Gopanu:
4 —
H,C ~—= CH=CH, 21" fc—CH-cH, 2&,

KapOoKaTHOH
107 H,C-CHC—CH,
2 X nopnpoaan

Anxunnapra 8oA0pOA TahOreBMAMADHHUHr OHPHKHINH aJKeHAapra
kaparapaa apya cyct Gopaau. Pearmns nkku Gocknuga MapkosHnkos
Konaackra GuHoad Gopaaw:

HC=CH T2, cn,=cnct £ cn, —chel,

CHEI[}TJIH})JIHH raA0rcdJaH Xockaanap oalum yqyd, ynapra Kgatanalsa-
Topaap HITHPORNAE KHCAOTANAD TakCHP 3ITTHPHMAAN. Macaanan:

C,H.OH 4 HCI £it2t, | ¢ H.Cl4-H,0
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{lnllpTﬂapra TROHHA XJOPHR  T2bCHP STTHPHATAHAZ THAPOKCHA
py it TaAoreHra aAMatinidiayg pmaTHAMACHAA ranorennu gocma AH N
itfn;

R—OH +-S0Cl, » RC! 4-80,+HC!

®ropan xocHaanzpasur oamanma. $r1opan xocuaanap 6oiIKa ra-
novenan xocusganapaan yauuuur HHIRK BA XKHUMHABHI XoccasapH Gu-
nan dapg guaamn. Macasay, nepdropaskannap, oiaTha, ajdKaHNap-
ra CoF, i 260°C aa tanewp arrupud onuvanw. Bywaa CoF, 200°C na
cekRi-acta $rop axpaTd ungapa:

2COF, VL | 2COF, +F,
C,H, -+ 12COF, = C,F BHF -+ 12COF,
net<proparan

Byuran Tallxapn moauxJopau xocunanapra cypema {([11)-$topun
KAaTANHAATOPH KEITHPOKRAA BOACpOA PTOPHA Tabiup ITTHPRS, BOJU-
{prop xocHJaasap oanganin. Macanay:

CCl,-+-2HF - CF,(), 4-2HCI

TeTpa X AoMeTaH lT.Hf]FTGI).IH XAoMETal

52-§. Tanoreuan xocHaanapHuur GH3NK-XHMEABTR  XOcCamapH

THfiunran yroiesodopoANapHHAF KYNUAJHK TaNOreHas XoCcHAaNapH
X0HA TEMNEPATYPACHAA PARTCH3 CYVIOKJHK. AaRHAraJOredydiapHuir
MOJIeKYJanapn TapxkdOumary rajJored atom maccacuwnyr oprib Gopa-
we Gusayn yhapeunr galinam temneparypacd pa pacOufl 3auaaurd xam
oprafga (6- xapasan).

B-Maaxpaan
Baran ryHIMrad yraesofopianip Fajoredad XocHALMIDHEATT b3 gt X3ccamiphi

Homn Dorph ¥ naen Kafn w CE"‘LE“:’-“&TYW" HucOadt zegaur, ff%ﬁ[
MeTi Xaophi CHLCH ’ —23,7 | Q,932
Metun Gpownx ChigFr +- 4, [,732
Metin  fonwg Clhigl +42.,5 2,274
DIHA XROPHT Col a01 $-13,1 .56
ITAN Gpoig, Cobigr -+ 33,4 t,4061
3T foana Catid 472,53 [,936
Meinnmey Xnopna Cl,Cl, -+42 1,336
XnopogopM CHClg ~+61,2 I,488
Yraeponr (1Viowmma CCl, 4-76,5 1,594

Tanoresnu Xocuaanan cyala &MoH, AEKHA OpTalfk IpHTYBIHAADAA
{cnupria, spupna) ocod spuiian. Ynap ysura xoc xmara sra. Fano-
refAy xociaanap IpUTYB4H BA OPralHK MOAJaRapHH CHATe3 KHALUI-
Ja OpanHK Maxcyaor chdarnja xaMm HwAaTHIaAR. Tanorensn xocH-
Nanap ¥Yb- cnekrpaapuHHMHEr KYAHZard coxadapuAa KyaAda  KyucHus

101



IOTHJMII YH3HKJIADH HaMOEH OynajH: X/Iopad XocHaanrap —172 uM;
6pomar Xocunanap 204 uM Ba HOZAM XocHManap — 257 HM, Tanorenan
xocananap UK- cnekrpruur  1350—1000 cm~' coxacupa C—F Oor,
800—600 cM—! coxacmaa C—C) ©Gor xamaa 600—500cM—! coxaza
C—~Br Ba C—J OoFnap yuyn XapaxTepad IOTHJAHIN YHAIHKAADH
HaMOEH KW,

XumMuasnii xoccadapn. YriaeBoLOpOLNapHHBT TAJOIEeHAN XOCHJA-
Japu peakuusra AXWH KHpHWAAH. By KynuuiauK AA0TeHAH XOCHNA
JAp MOJeKYNacHHHHT KyTOaaHrawiaurd Guaas TywyHtHpdnazd. Bapua
FaNIOTEHNAPUHHT SJIEKTPOHTa MONHJJMIH YTAEpoA BA BOAOPOAra HHc-
6aTaRk KywiH OVAraHJHrHiaH YraepoA-rajoreH GOFHH XOCHA KBJIran
3JIeKTPOH GyJyT ranorenra Huc6aTaH CHAXKAHAH. DyHUHr HaTnXKacHLz

‘TAJOTER ATOMHHOATH ZJEKTDOH 5}’.!!_‘,"THHHI‘ 3HUAHTY opTand, ABHHU rano-

reH Kncmaﬂ Maniuit, veaepos 3ca KHcMaH MycbaT sapalNaHaln:
5—

R—CHQ—)-X YraeBofopoOap TajdOreRAH XOCHAAJAAPHHURF DEaKIH-
Fa KHPHILHIU XYCyCHATH TaioreHHMHr TaluaTHra Ba OPraHHK pajil-
KAaJHUAT Tyauauuwiura Goraux. [anoreHBapHUHT KYSFAAYBUAHJHTH
Kyiingars taptuGpa oprué Gopap: $rop-sxnop-rOpomwsfion. Wy
cafaban yrAepol-iiof fornanuia Soulka yraepoia-rajored Gorsanuul-
ra nucOarTad OCOH KyrOmanam., Paaugaawunr taluartd aca ranores-
HHHD PeakuHdara KHPHIUHI XYCYCHATHCA KyHHZATHYA TabCHP KH/IALH:
anaua tanpiara HoC=CH—CHy—X OGupuxkmanapaa raioreH akTHB
6yand, BunHa HyC=CH—X THnugard GnpHEManapia rajores HOax-
THBIHD. TYAHHMaran yraeBoIOPOAJNAPHHHT TaJOreHAM XOCHAANApHAA
rajored aToMH KywoOof OHJAaH OOFAaHraH HKKH YIJEpPOA aToMIapH-
naH Oupuia, kW RywmGor Ouxan OGoPaHradH yraepol aToOMJapHra

© K¥ywme Gyaran yraepod  aToMHAa XamAa KYwOGormaH y3ogpoKIard
. yraepoa aToMHEAA MOHAAWRLIN MYMKHH, Macanan:

CH,=CH—C!  CH,=CH—CH,—CI  CH,=CH—CH,—CH,—Cl
1-Xnopsren J- xaopnporen-1 4- xpopbyten-1
{BHHHA X a0pIA} {annmds Xnopan)

Fanorennn ROCH/JAANADHHAT OXHPCH THNHAArd rajJored AaToMH ?3

i Xoccahapd O¥fiHua TyiiuHray OHPHKMa rajioreHAapuiaaHn kam ¢apy KH-
~ najH, lllyuusr yuyH 603 ¢akaTt HKRaaa PyHKIus Gup-GHpHra SKHH —

BHHHA Ba aJJHJA XJAOPpHJ KaOH XOCHAANADHHAT PeakUHAra KHpHILHID
KOOHAHATAaPHHE KYPHO yTaMH3.

Oprauuk palHKaJHAH TaOHATH FajOreHHHHr PEAKUHMAra KHPHILIHII
XYCYCHATHIZ2 TABCHP 3raud., Macaagau, raaoren amnua CHy=CH—
—CHy;—X tunuparn GapuEManap peakuusra akTHe KHPHMALH, AU
TANHAATH TAJOTeHJH XOCHAANaDHHHT Peakiusra KHPHIOWI XYCYCHS-
THHHHET KYYJIHANCH 32PAIHANT AeAcKaAAalInmuE  MyHocabatH Ounau
Oynaafi ranoressin XOCHNaA2pAal KATHOHRAAD XOCHI GYIHL 3XTHMOJH-
HHHT KYTAATAAAKUD. _

Byny KyflHiardga TYWHYHTHPHEEI MyMKuA. AJIHA THOWAArs OGHPHK-
MafapHHKED IMCCOUMNAaHNLIN SUPMYHYA IOKOPHK:

-[- f—
H,C=CH-—CH,Br == H,C=CH—CH,+Br
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Xocua Gyaran ajgann xkapOOKaTHOH f- SJAEKTPOHAAD KydTUHH Myc-
GaT sapsgfaHrad yrjepol aTOMH TOMOH TOPTHIIH HaTHiKacHaa Gap-
kapophawany. [lyRunr yayr Gynpafi kapGoxkaTHOHBMAT XoCH Ofiu-
IfH KA KaTHoHra HucGaTaH 3HepreTHK JKHXaTLaH KyJnail.

lanorennanm xocujafapiard raforeH YpHHHH ONHIUI PeaKUHACH HYK-
Je0pHb aAMAILHHHI peaKIHACH xHcoOAanaau. TanoreHaakuanapha-
rH rajored aroMu GraaH GOFngHTaH Yraepod aTOMH KHcMaH MycBat
3apaara sra OVAranaHurH YYyH, ¥y HyKaeodnas ¥pHH OJRID peakuaaapi-
A4 sappadaiap «XY»KyMd» YuyH Kyaai. [anopiankuanapauHT HyK/€0-
bune YpuH onaHwW peakuusaapu Gup-OMpuiaH GapK KHJAALHTAH HEKH
MexannaM O¥iinua Gopann.

Sy, — MexannsM Oup Gockuunu CHOMOJEKYARP YpHH oJHII pe-
agunsacy. By peakuus OnpJaMud rajoreHafKu/ap Y4YH XapakTepid
6ynb, v opaaig xonaraarn Gexapop €KH aKTHB KOMIJIEKCHHHr XOCH
6yauwn Sunas Gopagw:

— 6— s— -~
R—X+¥Y —=V¥...R.. . X —aR—VIX
2. Sy, — MexawusM HKKH OOCKHUIH MOHOMOJeKYAAp VPHH OJHw pe-

aKumsicH Oyaub, y yunaMmuu raforeHankaiap Ba a1 THURlare Ou-
puKMaJiAp YUYH XapakTepaulup. By MeXarusM yMmyMui Xoiga gyhuiare-
qa G3p/anu:

CeKHl

+ — —
——oR+X; 6 RyY —.RY

a) RX

Macanan, ydnamyu OyTna GpoMuAra YIOBYH HIIKOP TABCHD STTHPHI-
raHja, peaguus Sul—MEKaHHEM Gyitga Kyiinzary KypuHHDTA Oopaiu:

H,C\ CeRHA C{[ 3 EHR _
HC—C—Br —2 C4+ +Br
H,C~ |
C\I:l;, /EZHS CH, (;,Hg S,
- TE3
(|3+ +OH - HO-C%—CHS
CH, CH,
yunanan ByTHA

CHPT

Ywby peaknuasa OupuHuu Oockuu CeKHH Gopajd, WYHHET yduyn
XaM y YpHH OJHUI peaKLHACH Te3AHIHHH Bernaonun Gocknu Xucofaa-
Halu.

Manorednn xocHaanap peakUHANAPHHHHT ACOCHH MOXHSTH rano-
reH #TOMHHHHr GollKka aToMJaap Ba TYpJad painka/inap GHIAH aiMva-
WM B EINAY P.

(HAPOAHINAHUIN peaKUHACH, [ajoHIajsxu/iapra fSHCH TalidpaaH-
raH KyMYII FHAPOKCHA &KH CYR (HIUKOpJAp HUITHPOKHIA) TaBCHD 3T-
THpHACA, OHD aTOMJIH CIHPT Xocua 6fiaanu:

C,HyJ4+AgOH —— CH,~OH-+Agl |
CH,Cl+HOH 8= C.H,—OH+HCl
103



JAuranorenan xocnaadap rUAPONH3NAHTAHLA aNbleru] EKH KeTod-
Aap xocun Gynann. [Brpoansnandil peakiMACH OpanMK MaxCyaoT —
reMuBaa coupt xocun 6yamuy 6unan OopamH:

OH
CH,J,-+ 2HOH o QM+ [CH;,/’ - CH,=0+H,0
T NOH
CH.CHCL, +2HOH — - — 2110 +1C H,CHOM),) ~CH,CH=0+H,0
Canstanaes fenan bhernt
X IORBA

¥pHR anmawubbng 53 axparun peaxunasapw, Hiunkopuh meran-
JIAPHUHT aJKCrofAT Ba (GICHOANTSAPUH ranolcHAK BupuKManaap Ounan
peakuuara Kupmud, opAud 3gupaap Xocia KHRagd;
R—X +Na—-0O—~R! —— - R—QO—R’4NaX

Faaorenny xocuaanap KyMyl HHTPAT OHNAB KU3AUPHATALZI, MIT-
pofupuKMa Xocua Oyna/ig:
R—X - AgNQ, » R—NO, 4- AgX
Tanouzan aAKHANADPTa aMMUIAK TOBCHD BTTUPCAK, MYyXUM OQupuk-
Ma — aMHHJap xocua GY¥rafiu:

CH,—CH,J +2NH,

> CH,—CH, —NH,-+NHJ

STHANRHI

Tanorey anznnnapra Kaanil LHanijl Tabeup 3TTHPCAK, HUTPHIAAD
XOCHA GY¥aaH:

CH, 1 4-K—CN

o

-+ CHy—CN 4 KJ
ME ILRLHANIN A
[anored ankunnanra (MeTandMBr TaJOreHAd XOcKAanapuJal Tall-
Kapl) HILKOpPHEUD CHIATAATH KOWUEHATPAZHIAH IDUTMACH TaBCHP 31-
THPIATAGAL, TVIHEMarad yraeeofopoitap xocua Oynaau, Macanau:

H H
H _F{l: N (lj __ p NeOH  H,C=CH, -1 14 1.0
I
H J

Juragorcunan Xochaanapra MWEOPUENT cMHpTAZiA 5pHTMAcH EKH
MaTRiil @avid TABCHP STrUPUACca, alleviJlen YraesoanpoAnap xocitd 6¥-
aanu. Macanan:

H H

H~C—-C- HM_muop  HU=CH - 2HBr
| ]
Er Br
Densod anwMANDIL XIOpNS KaTali3aTopa MULTHPOKHAR XOHA TCMlepa-
TYpacHAa 5THR Opomni OBAaH peakupara KEpHmul, stradensoa xo-
caa juaand (Ppubeav-Kpahre peariyuseu):
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CoHg - CoHg Br atct; | Gl CoH, + Hbr

Aaxan }"HJ]DI"E‘HH.EE.J]B[}F&-Hanﬂﬁ METaJH TAabCHp ITTHPCAK, yIJepon
aToMAApH COPM HKKH Maportafa oprTral ankasaap Xocua Oyaann
(Bropy pearyuacy):

CH,—CH,—CH,—CH,—DBr + 2Na + Br — CH, — CH, —CH, —CIH, —
I-Gponty ay — CyHq -+ 2NaBr [-6penmByTan
OKTaH

Ankun ranorennfnapra alcomoT STHA 3UpH MyXdTHAAa maruddl
TADCHP ITTUPCAK, MATBHIOprauuk OHpHKMa#rap xocin Oyralu
(Fpunsap peaxyuacu):

CH,J -+ Mg - CHMgJ

MeTuRMarHHi Hozua

53- §& Tasorenmm  x0CHAAAaPHUMHT 2Hr MyXMM  BAXRARACM.
- OnHEHIM BR HILIATHAMIIH

Merua xaopud CHCl panrcus ras, anadranans6 éwagn.  Mertin
Xn0opua naGoparopusjia Ba  XHMHA CAlOATHAA METHAICBYH  pPCarcir
ciupamnaa uwnatuaann. Mervaunn 400—450°C na xsopaaw slaruka-
cula onmuraigu. bByuaa karanusaropaap cudarhia MeTaan xXJAopuaia-
pu Hwratunagy. HIyauHrAeK, MeTHS XA0PHAAAH OYEKUHIANK cadoaTHAA
XaM pohpanaHnaanH.

Srua xaopud CHz—CHy—Cl panrcns ras, coOBYyTUATAHAZ CYIOK-
AMKKa alinanapn. Xywoyh - XugaM, opraHfk SpUTYBYMJapAa XN,
cysia 3ca €MoH SpHAAH. JTHA AaoplHAAaH OGEH3HHCA AHTHACTOHATOP
cuhaTiia KYWHAYBYH TETPASTHAKYPFrOWNH oauuida dolipanauniai.
STHALeNNION03a HULAAl YUKAPHILAA ST XJA0PHA 3THAJOBYH BOCHTR
CH(paTHAA HUJaTHAaAW. YHAaH nakpap rtafiépnawaa xas poiinanaiu-
Jlain.

Huaxaoparan CHyCl—CH,Cl parircus, ysura xoc xuany, 83,7°C aa
KailaiiIMran yuyBuan CYlXANK, ¥ anua KuAng ananrananan Heran-
ran HHcOaTAa cnupr, GeH3oJ, aueToH Ba OGOIUKA OpPraudKk 3pUTYBUH-
nap Guiaaw apanawagn. Jduxaopstan €, cM0Ja, MYM, KayuyK Ba Ooul-
Ka Moajanap ydyd spirysun xucobnasain. llyrnuriex, yuzan nostu-
Mep MaxcyaoTaap Hinaad YHKApPUOE yuyH 3apyp OVAraH BiIHUI XTOPLI
Ba THJAEHZNAMHH ONNWAA XoMailié cikpatina ¢gofiaananuianil.

Xaopogpopsm CHCIiy paorcns, ¥sura xoc XHATH, COFHP <YK,
61,3°C na xatiuaing. CnEpt sa odiipla SxILN SPHIiLH, CYBAR spHUMail-
AH. XJaopodopm anya Gekapop MOAAA, Y XaBO KUCACPOLRH HIUTIPOKULS
EpYENHKAA acTa-cekln napyananu®, docred Ba BOAOPOL XAOPHA XO-
CHJ KURaMH:

CHCl, + -g--oﬁ - COCY, + HCI

dacren

Docred Kyaa saxapiu. ¥ saac opraunapura Ba WWANK Daprara
KY4JiH TQbCHP ®TalH. YHHED X0CH OYJAMacAKry yuyd xaopodopmra
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crabuiusatop cudaruna 1% raua cyBeH3 9THA COHPT  KylWMaanu,
XnopodopM Kayuyk, oJHMepaap, ér, alkaJonl, UeJgFI0A03aHHHT Hat-
3u adupnapy Ba 00IIKA OPraHHK MOANANAD YUVH 3PHUTYBYH XHcobna-
Haan. lilyHudraex, yRAad TOBApHIYHOCJIHMKAA TOBAP MAaXCYJAOTJapHHH
aHaJ U3 KWARID YUYH SpHTYBUR ChaTHia dofiianarunain.

Yerepod (IV)- xaopud (rerpaxnopmeran) CCl; paHrcHs, ofap cy-
WKANK, 76,5°C na gafiHaiau, ¥3ura xoc xuara sra, éumaiiay. Cys 6u-
Jad raapoansnadub, XJAOpHA KicaoTa axpaTu® uMKapaaH. YHEa Kay-
yyK, Gab3n TNOANMEpAap, STUALEAJION03a, &P Ba OGolWKa OprasHik
MOLZanap AXWH 3pufian. YHuur 6y xoccacuiad Qofinanannd KaiuM-
KeuaxsapHy XKMUSBHA To3anawjia sputysuu cudaruia HINAATHAALH,
EnysuyaH CYOKJAMKA&P aJaHracHHu yuyupuin xycycusarura sra. llyuaunr
Y4YH ¥T VUUpHIDAA KIAaTHAAnH. ByHaad TallKapH y Xap Xuja opra-
HHK MOAAANAPHH CHHTe3 KHJAHM y4yH xomawe cudarnia xaM uwia-
THAAJH.

Texcaxaoparan CCl3—CCly opouii waponTaa cywkaanmafi, Gyrna-
Hypair (189,5°Caa) kpucrana Moija. 3apapan XawlapoTaapra gaplun
HHCEKTHUKA cRApaTHAa vunatanain. Jor Ba rannanapuu omGopnap-
Ja cakjallja, KBIINOK Xx¥Kajaurd 3apapKyHaHAa Ba XallapoTaapHra
Kapild Kypaijga goizananuaany.

uhropduxaopmeran (Pppeon-12) CCLF, apaaaw noawranores-
AR xocuna. OnaTnark WapouTAa paHrcHs Ba xuacus ras. Bocum ocru-
1a,—30°C na xadsafiavran cyloraukka ainavagn.  @Opeon-12 ocou
V4YBUaH, 3aXapcH3 Ba éuMmafauray GupHkMa OyAraHaprd yuyH xono-
JHJIBHHK Ba KOHAeHIWOHepnapila COBHTKHY CYOKJANK cddartdaa Wmiaa-
THAaaH. PpeoH-12  WIYHHATAEK, a’®po30iap ONHLIAA  3PHTYBUYA CH-
daTHda XaM HWAaTHAagd. Macanad, KHNog XyXKaAUTR  3apapky-
H2HZAJRAPpH Ba XAWAPOTRApra Kapluy xypalWHil YIyH HUIATHAAAUTAH
3axapiu xHMHKaTiap $peoH-12 aa spuTHAaAH, Xocun OVJaras 3pHT-
Ma epra cempirania ¢peoH tTezfa OyrnaHn6 Kerald Ba 3aXapan XH-
MHKaTHHHT a3p030Jb KODJaMH xocull 6yaann. Dydzmail spuryeyuaap
nPoneAranTAQp 1eb atanany.

Xo3upry BagTaa oMGoprapia JMOH Ba FaAJaadl  MaxcyJdoTnapHu
CaKaam YuyH NpoNejJaHTAap acocHaa HIURad ynuKHATAH aspo30iaap
KeHr k¥aMja uILIaTuaMOoKAa.

IX 606. CIINPTJIAP

YraeBOJOpOANADAArH GHP Heya BOACOPOA ATOMUHHMHI 6up érH OHp
HEeYTa THAPOKCHJ TpynnaJtap Ounad aaMaluTHpHl HaTHXacHIa ONH-
HAJHTaH XOCHAanap cnupraap pefinnaiu.

Monekyjachaari THAPOKCHA TPYNRAHHHT COHWra Kapa6, ciupraap
GUp, HKKH, Y4 8a K¥n aromau 6yaazn. Macanan: CH3;—OH — 6np
aromau coupt — Meranoda;, CHy— (OH)}—CH,—OH—nkxrn aroman
cnupt — stanauona; CHp; — OH — CH(OH) — CH:OH — yu aroman
CMHPT — NpPONauTPHOL.

'BApoKCcHA rpynna Gornavra¥ pajinkasn xapaxkTepura kypa, CiHpr-
nap tyfAHHran, TYAMHMarai, alMKAWK Ba DHKAMK Oyaand. Ynaap rug-
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POKCHJ rpyNna KaicH yraepos atoMH 6unad GepnadraHaurira xgapab,
GHpJaMYH, HKKHJIaMUH Ba y4NamMyH COHpTAapra GYJAHHaAM:

R — CH,0H RF‘T,\/ CHOH 151(: - OH
R

GupaaMuB cNHPT HKKAJAMYE CNUPT  YMAAMYH COMPT

ApoMaTHK OKCHOHpHKManap AymiacHra eHOAAAp Ba apoMaTHK
cnuptiap Kepaau. PeHonnapaa rHAPOKCHA rpynna Gedso) Xaakacura
pesocuta GornaHran Oyaud, apoMatHK CORpPTNApAA yJap &H 3aHXHpTa
O0FrNanaNn.

54-§. Bup atoman cnuptaap, Kicmepua Ba HomesnaarypacH. QanHHuM

Bup aToMan cnHpTAap TYARHraH yriesoaopos pajdkannna Ourra
THAPOKCHA rpynna cagfaafinn. by cHH{ CMHPTAapHHAHT yMyMmHui ¢op-
mynack R — OH, 6ynna R — ankan pajgukaJn.

THilunran yrJoepogopoaiapra  ¥xmad, Oup aToMAH CIOHPTAAD  XaMm
C, Hop (OH ymywmuit dopmysara sra 6§araH roMoJIOTHK KaTop XOCHA KH-
naau. By garopparn  Gapua absosap Oup- OupuiaH Oup €kn Gup Heua
{(—CH;—) rpynnara dapx kpaagu. Crupriaapaa W3OMEPUAHHHT  HKKH
TYDH, YTAEPOJl SajKUPHHKMHT H30MepHSiCHM Ba YTJIepoX 3alKnpuaarh ruj-
POKCHJ FPYINA XOJATHHHHT H30MepHSACH YUpaiiiu. MeTda Ba 9THI CILPT-
HHHI W3oMepaapn fiVy, uponua cnupt CyH, OH ukkura usomepra 2ra:

ci-H
CH, —CH, —CH,—OH CH,—CH —CH,

SipAaMud (€M HOpMaJj) MPONH. CRHPT HKKUAAMYH NPOMHA (ExH H30NPONHA) CNHOT
Oniog#l CNEPTAAPHHHT TAPHXAaH MABXYA HOMH THAEPOKCHA Tpynna
6unay GoraaHrau YreBonoopod paiHRaAdapd HOMHra CUOHpPT C?SHHH
KYWHO XOCHJ KHAMHAIH:
OH CH,
- I J
CH, -—- CH, —CH; —OH CH, —CH —CH, gﬁs>c __OH

3
Mponka cOspT H3oOPoOHA COHPT yunamyd GyTiAa ¢ mipT

Cnepraapaa palHoHAZ HOMEHKJATYpa XaMm Kyanawruiaiw. Bysra
acocay CAHpTAap METHJ CHHpTH — KapOHHOM Xxocuaaaaph el apa-
A&/l Ba WYyHra Kypa HoMJaHaan, Macaaad:

(:‘Ha CH,
CH; —CH, _CI —CH, Il:liag:/\CH*-C —-CH, — CH,

OH OH
JHMETYASTHAKE DOHHON MeTHAITHAHAONPONKIKARSRHON

CHcTeMaTHK HOMeHKJAaTypara OMHOAH CRAPTAAapHHHT HOMH TErHul-
AH TYHHHraH YraesoJopoifiap HOMHIa -0 KylHMYya K¥nmin opkanu
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XOCH/1 KHJHHANH BA FHIPOKCH HOHH OOFNEHIAH YIVIEPOA aTOMUHHHY
Homepn kypcatanaind. Homepaaws OH — rpynnara sgHH TOMOHIAH
HSomnanaau:
H,-—-0H HOL—CH,—~0OH HC--CH, -, - 0OH
BMETH _HG.;"} 213L00 NpOIHON
4 3 Py | | 2 3 4 8
HC ~CH —-CH - CH, H(C-~CH~CH~CH,—CH,

| | I |
CH, O CH, OH

3. nevuniyranoa- 2 2- MeTHanenTannA- 3

Qauunimn, Cuppraap tabHatid IPpKHH KuAga myla KaM yupaiiin,
JeENH Mypakka® asdupnap xouMia  gewr tapkanrad, Cndpraap:
a} cyneuil yoya, 0) Oumoxemux yeyn Giuaw  oausanit. bus gactaad
CYHEHA YOy ONFad TaunLH0 4HKaAMUS,

Monoragorensiy xocuranaplay ClUPTIAP GAMID YUYH raforenad
xocunaaapra cys, VOBUH MUIKOP CKH KyMyll fHAPOKCHI TALCHP 3TTH-
pHAAIH:

C,H,Cl + HOH ~—— C,H.OH +-HC)
R — CH, — Cl + AgOH —— R —CH, — OH + AgCl |

Meraaaopraudg Oupunksanap épnamuaa  (acocad, MarnufopraHug
OHpukManap) xaM CHHPT/IAp ONHII MYMKuB. By ycyaga Xochn KHJH-
HaéTrall CHHPTHREL YIepod CKREeJIEeTR Tyswadua jgactrnabxu onuHrad
anbAETHA Ba KeTOHANAPHUHT YINEPOA CKeNeTH TYSHAHIMAAN MypakKal-
poK Oyianu. Bydha aasvferninapiaf HRKHAAMUH CNHPTAAP, KeTOWAAD-
HaH 3Ca Y4IaMuH CORDTAAD Nocut Byaany:

CH, 1in0

0 "
CHy — C{_ -+ CH, MgJ — CHgCH< r 0
t1 OMgJ
1o CH
H, O
T2 "N CH-OH - Mg (OH)J
CHy

(CeH)eC = O + CH, MgBr — (C,H,) .C— OMz Br THL |
FH.0_, (CeH;), € —OH -+ Mg (OH) Br

TpHheHNAME TG

TyfineMaran yraescopoldaapial CIUNTILD OJHUI YUYH THJEH Yr-
aepopopolnapuni karaausatopaap (H:504 ZnCls} nmmthpoxina cyn
6unal KH3IHPHID KEpak:

H,C = CH, + HOH ™ CH, — CH, -~ OH

Bynza sTRAEH GHDAAMUR, YHHHT TOMOJGIVIAPH HKKHAAMYH B2 Yyw
JaMui COUpPTJAap XoCHA KHaanu. Ilponusenra Ba GowkKa HOCHMMETpUK
oncdurapra cys Mapkosuukes gounacura OnHoan Oupukanu:

OH

1
Cl1, = CH -- CH, + HOH -~ CH, — CH — CH,
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CH,

l
e - CH, + HOH -+ CH, —C - OH

H,C |
CH,
KapGouun rpynnaan Odphxmanaphi aktupsaurad Ni, Pt katann-
8aTOPAAPH HIUTHPOKHAA BOAOPOA OHjiaH KalTapul opkadH adblerti-
Japral GApNamdd, RETOHAAPAAH 3Ca MKKHJIAMYd COHpTAAp XocHa 6y-

AR,
0
CH;*C<H 4+ H — H-»CH, — CH, — OH
R—C—R +H—H->R—CH(H) —R

I : HKKHTAMAE CRUDT

O

55- § CoupTaapHudr GU3MK-XAMHABHE XoccanapH

TapmognaHMaran SaHKMpJAH OHpJaMyH COHPTAAPHUHT  Yraepon
atomn C;y HyOH (ynnenmna) raua Gyaradaapn oatiard Wapoutia
cytoxaik, Ci2HgsOH (noneunnn)nan Somnal gxaTTy MoananapaHp.

Kyfiu cnuprnap (Mertus, eTu/d Ba NMPONNA} ¢y OWAAH  HCTaAraH
HHcOaTAa apanawask. Monekyaap maccacd oprHimg O6uaaH yJadpHRHP
spyBuaHMurd Te3la kKamaspad. IOKopu chEpTJIap cysia JAEApAH 3pA-
maian, Kyfin conpriap ysura xoc xuAra sra. FoMoAorHk Karopiaru
Ypra cnupraap yTKuUp XHIJH, IOKOpY CIHpTAAp 23ca XHAcH3. DbHpaam-
Q¥ CHHPTAAD HKKHIAMYM CHHpTAapra HHCOATAH, HKKHAAMYH cABpTIAp
sca yuJAaMuM cnHptaapra Hucfatan IOKOpH TeMnepaTtypana xafiai-
nn (7- aasan}.

CnupTnapHaHr PH3UK XoccanapHaard ¢apk TCHEPOKCHA Fpynna-
HHHT Ky4a# KyTOAaHraHjurura GoraHK.

Xumungsnit xoccaaapu. Crnupraap wedtpaa moaga G¥and, AKKOA
doaaraHraH KHCAOTA BA acOC XocCallapHra sra 3Mac. CanTJIagJila

ygnepop,-mc.nopon B4 KHCAOpOA-BOAOpOA, OBornap Kyrbaanran —C—
+ o=

—O—H ruapokcrn rpynnaduHr Gynaaft 3JeKTPOH XOaaTH YHHNT Yr-
NEPOA-KHCAOPOL OOFHHHI €KH KHCJAOPOA-BOAOPOA OOFHHHI Y3HAHUIH
o6nnan GOpyBYH reTeposIMTHK THOXATH peaxkmusfsapra MolHaAaurd 6u-
JdaH TYWyHTHpHAaAH. Bynaar ramgapn, ciapraap BOAOPOJA paaukany
XHCO0Mra aAMallHHMI PeaKUNANapHra, LIYHHATACK, OHp BAKTHUHT ¥30-
fla XxaM THAPOKCHJ, XaM pajHKaNkarTd BOAOPOA aTOMnapH XHcobura
OKCHAJNAHEL peakUHuAAApuTa KHPHIIALH.

Crnupriaap: a) HAPOKCHJ Tpymajard BoAOPOZ atomaapu; 6} rua-
POKCH Tpynna; B) OMp BAKTHHHF ¥3HIa XaM FHAPOKCHA, XaM paju-
Kajaaril BOAOPOA aTOMAapH MIITHPOKMAA XHMHABHH peaKIHAapra
KHPALIAIH.

bus KyAnga wy yu rpynmara xoc §yaran XuMHABUA peaknuanap-
HU KypHO UHKaMH3,

109



COBpTAaPHUHC PHIBK XoCCaNapH

T-Magean

Kafimain {Cyroxaanrti| HuacOul
Hommn Popmynacu TeMnepaTy- [TeMbOepaTy- | IHNTINTH
pacH, °C pac, °C d’f

MeTawoa CH,; CH 65 ~—0R 0,7924
StraHoM CHg CH, OH 78 ~—117 Q4,789
Tponauoa-1 CHyCH, CH, OH 97 ~127 10,8044
Mponaroa- 2 CHy CH (OH) CH, 82 —88 0,7849
Byranoa-1 CH, CH, CH, CH, O {8 —89 0,8096
Byraton-2 CHa CH, CH(©OH) CHy |10 ~89  lo.5078
2 . MeThanponanon-1 CH, CH (CH;) CH, OH 108 ~108 0,8008
2 . MeTtunnpenanos-2 {CHg)y COH 83 . 25 0,7882
Meration-] CH, (CHy}; CH, OH 138 —78,8  0,8176
[leaTanon.2 CH, {CH,;), CHOHCH, |119,8 —  |0,8130
[lenraton-3 {CH, CH,), CHOH 116 — 10,8220
Fexcation-1 CHg (CH, )y CH, OH 157.2 —52 0,8201
Cenranon-3 CH, (CH;); CH, OH 176,3 —36 06,8219
Oxravon-1 CH, (CH,), CH, OH 194 5 —L8 0,8270
Dexanaa- | CHg (CH,}g CH, OH 231 +7 00,8297
Fexcanexanon - 1 CH, (CH,),, CH; OH 340 -+B0 06,8143
|Okrazekano - 1 CH, (CH;),, CH, OH 210/15 mq{4-58,5  |0,8051

1

i. Cokpraapra WMKOpHI MeTanaap TabCHP ITTHPHATAHAA THAPOK-
ciql rpynilajard BOACGPOL ATOMJAAPH YPHHHH METAMI aToMAapd oda-
AR, HATHMKajna aJKOToJATIap Xccka OGyaazu:

9 CH, — CH, — OH + 2Na — 2CH, — CH,ONa 4 H,

STUA CUMDPT

HATPHI STHJIAT

By peaxmus O--H narw koBanent GOFHHHT Y3HJAHIUK Graran Gopa-
Au. Yuu Kyfipnaruda noonanall MyMKHH:

d— 864 e— _—
CH, — CH, — O :i H 4 Na—[CH,CH, — O | + Na* -+ H

AnxoronaTrap KaTiMg Moaxa OyanS, cnupraapaa 2pufink. Yaap
cyp GWnad OCOH THAPOJH3NAHHMG, TeTHIIAW COBPT BA VIOBUH HUIKOP

XOCHN KHAaRK:

CH, — CH, ~— ONa + HOH — CH, — CH, — OH + NaOH

2. CpHpThapra KHCAOTAJap TabCWp HTTUPHATAHAA MYypakkad
spupnap xocua Gynanu:

CHy — CH, — O H-F HO —NO, - CH, — CH, —ONO, -+ H,0
C,H, — OH + HO— € — CH, - C,H;, — 0 —C—CH, +H;0

I
O

i
O

Peaxilis HaTHRacHAa Mypareab »$up xocun Oyaunmy arepuduiu-
yuqa pehmaapn. Drepurkauus peaxuuacH KaHrap
fyniga mypakkal sdup cye Gunad ¥3apo TabCHpiaannb, CORPT Ba KHC-

JoTara aflavaign:

npotecc O¥aHO,

CH, — CH, — ONO, + HOH - CH, — CH, — OH + HNO,
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By peakuna eudpoiustanui peaknuac Aekurany.
3. Cnuptaapra pofepon ranoreddi Ba Gocdopau rajoua GHpHEMa
TALCHP STTHPHITAHEA, TAJIOTeHAd XOCHNA ONHHALU;

. CH,OH 4+ HBr =C,H,Br - H,0O
2. C,H,CH 4 PCl, — G,H, C! -+ PCGCI, + HCI

Bupunun peakuus xam gafiTapaup. Peakuus oxupuraua Gopuiu
YUYH COHPT TYAHHTYHIA Kakap KYPYK FascUMOH BOAODPOA TaforeHyp-
nap wdopHiaadn €KH CRUPT raJOreHWS KHCNOTAHWHT KOBIeHTPJanran
SpHTMAacH OHaH KU3AMPHAAIH,

4. Cnupraapra cye TOPTHO ONyBuH MOAAanap 8KH KaTaausatopnap
TABCUP ITTHPHATAHIA peaKlHA IuaponTHra Kapal TYpid OpraHuk
MoApnanap xocan Gynanu.

1) Cnupraap MyA MHKAOP KOHUCHTPJAHIraH CyJn(aT KneaoTa Gu- -
NaH KH3OHpHIranja, TYAWRMaraH yraepojopoianap xocusn O6ynaznn:

u
H,C —CH,-%C . 4.C — CH, 4 H,0
| I [z 50,1
H OH

2) Myn MUKAOP CHMPT KOHUEHTPAAHTAH cyabdat Kuciora Ouaad

OXHCTA KASARpRATaHAa ORANHA adupaap xocwa Gyaau:

CH, —CH, — 0[—] i300c CH; —CH,
" T, S04 CH, — CH, /9 1 H:0
CH, —CH, ~OH: DUITRASBUP
3THA CTEpT

TyBunmaran yriesoZopoasap onault auprapra HHCOGAaTaH WRKOPH
reMiepaTypajia xocHa 6§aann.

5. Bupfnamyu CHKpTIap OKCHAJAAHTAHAA AaAblerdz, HKKUIaMud
CHHPTA&D OKCHAJARranha KeTOH/Aap xocHy Ofnaik:

0
CH, — CH, — CH, — OH_+101, CH, — CH, — C{}; + H0

nponatcs- 1 nponalanb

H.C HC
_ +10] *7? NC = H.O
H3C> CH—OH = H3C/C O 4+ H,
nponakon- 2 MPOTAHOH

YuaaMup cnupTiap KUHHH OKCHANAHAAH. YJap OKCHAJARranAa Mo~
JIEKYJARATH YIVIEPOA-YIVIEpOA 32HKRP MapyafianalH 8a Xap XHA MOA-
nanap apajaniMaca xocuda Oyaafu.

56-§. bMp aTomMat COMPTHADHUHI MYXHM pakHANAPH,
OnuyHM Ba MILAATHAVILM

Merua enupr (meranon) CH:OH panrcus, y3ura xot XpAaH £YIOK-
MUK, 65°C na gafiHafan, kyyan 3axap! Merna cnupT Typan opraHuk
MAXCYAOTNAPHN CHHTEd KHJHI YUYH XHMHA caHoaTHAa k{N MHKAOpAa
HIMAATHAAAH. YHIAH xaaK XxVKaJUMCHHHHT TYPAR TapMOKAapRAa 3pH-
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TyBUM cldarura pofifananuaand. Ao3UpPri BaKTAa METHA COHPT yr-
sepon (lI)- oxcuanw Ba BOJAOPOR apaftaliMaliapHHW IOKOpPH TeMmepaty-
pa xamia 60CHM OCTHAA PYX Ba XPOM OKCHAJADH Kartalu3aTopaapH
YCTUIAR YTKA3UO ONHHANMU!
KOTANTIATOD
€O + 2, 555, 350. 105 CHs OH

Metia cnupt dopMaseiernl, ANMETHAAHANAUH, METHJ XAui-a, MYy-
pakka® mernn sdupnap, meruaamuil, 6§éKaap Ba OGolilka Mojplanap
Huial quKgapiwLa HULTaTRIaaH.

Irun cnupr (sranon) C.H;OH panrcus cyornuk, 78,3°C na xaii-
HafiiH. TN CRUDT MaMAAKATHMH3 XajK XyKaJAuTHla HULAATHISIH-
raH MyxuM xuMuspuil Monadanapzas Oupn xucoGaasamn. ¥ Kynudua
3puTYyBUd cHdaTiia Ba TYPAH XUMHASHA OGUpUKMaap CHHTE3 KUAHI-
Oa gacraalkn  xoMmawé cudaruga Mwpartinain. Bynnar Taurgapu
3THJ CIUPTAAH O3MK-GBKAT CAHOATILZA KORANTEp MaxcyJaoTaapH Hul-
aabd yuKaprwiga xaM doigalannnaiy.

Xosuprd BaKTAA 3TN COHPT acecad stvaennad oiunaad. By yeya-
Za crnupr oadul Sollika ycynaapra {Macadad, €rovyjad} Hicoatad
HKTHCOANN KHXaTman adaan, OMUAraY COHPTHHRHT KOHLEHTPaLKBACH
Macca Ba XaXM npouentaapia Hdopadanaan. CrUPTHUBr XaxKMui
nponentd epadyc pefiwnazn. CnAPTIA HYHMAHKIAPIATH CNUPTHUUD
KOHUEHTPAallHACHHII Maxcyc apeoMeTpAap—CiIupToMeTpaap E€piaMiija
anninanann. Tosa pekTudHkar cnuprHAHr Kyssatn 95,5—96% ra
TEHT, WyHra GuHoad pexTHdhUKAT COMpT TapKuUGHAa kamu, 4—4,5%
cys Oynann. CaHoarla, JMabopatopdda 3a MeAHuHEafda pPeRTHPHRAT
CINpTAAN Tawkapi ac60/i0T CONPT Ba A€RATypaT CHHPT XaM HILMaTH-
Jgann. AScontor CoHPT CYBCH3 CRHPT. YHI OJHID  YYYH PEKTHQUKAT
CHHpT ¥3ura cyB TopTHO OAYBUH Moananap (cYHRMpHAMAEraH oxax)
Opnan xuMugsuil Raflta uwhasanad, Hewatypar ClUPT — CYyHbhi
paBRuiA TYRHMH XM 3axapJga Mofnanmap OHIaH apanalTHPHATAH
cmiprAlp. [IHyHuBr yyyn y (pakat TexXHuk Magcaaaapia nuilaatanaiil.
LleHatypaT cudpTHH GoilKa cnupTiapaad dapraaln y4yH yaapra paur-
JH MOganap Kynmaaau.

ifponus cnupracp. Bapaamun oponua cnaptn CHOH cusyw
Mofin rapgabuia 7% rada 6Vaamu. ¥V PaHICH3 CYIORJEK, 97,2° C na
Kailnafiqy, cys GHAAH sXuiH apansawiany, éxagd. Msomponda cnipr
{(CHj). CHOH SPNUTYBYN CHpATHIA, aleTOH Ba mypakkad adwup.iap
oaaa Karra amannit axamparra sra. ¥ 82,5°C na Rgailma@ian, cys
Guaad weranrau nncfarTaa apanamani, Haonpomm CTIPT SAXILH EHAAM,
yiaar Oyri xaso SiRan NOpTAOBYH apasamMa XocHa xuaani. Ilpomia
COHDT BA YHAHT 3(GHpAAPH 3IPHTYBUH CHPATHAA HWAATARALN. YAap-
pan fas3all nappioMepHs caHcaTUAa spurysud cadatHia Podgasa-
A0

w- Gyrus canpr  CHy— (CHy)o—CH.OH  eywormux, 117,9°C saa
gaiafn, Inoornduxaropnap, alipum mypakkad sdupnap, sputys-
ynnay (nak-Gyex caitoaTi yuyn) Ba Oomika Maxcyroriap mumab un-
Kapuuaa MyxuM xowmamé xucobnananu. JleOeper ycyan Oyidua atHA
cnapraan Gytanued -1,3 munad yekapuina opanug MaxcyaoT cada-
THa MabJAyM MHKLOpAa OyTHA CIHPT ONHAALH,
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TMponuyennan OKCOCHHTE3 OpKaJR OYTUN CHHPT OAKUI 3UT Kyaal
yeya1 xHcoOmauamt:

CH, = CH — i, ¥t o cn cny), e A0 -
AponIAeT It
1, CH,—CH, — CH, —CH,OH

H- GyTua- enuptr -

Haobyrua caupr (CHy) o, CH—CH,OH cyoxnug, 108,1°C aa gaiinaf-
Jn. Cusyur mMofn Tapxudina 6yaasn. Cve GunaH éMoH  apaiamdagil
Haobysna cimpr usoGyTRIeH oRiimyla, pe3uHa CaHoaTHAA BYJKal3u-
UHA (poueccHid Te3anITupHul yuyr musatdaaan. Msobytha cudpr
SPUTYEYH cHATHAA IYHHHCISK, CKEMAN XHARH  Mypakxad shiupaap
CHHTE3 KHANUWINA HHIAATHRALY,

Amua cnupr CgHpOH wmuur cakkuzra nzomepn Gop. Yaapaai
HKKHTACH ClByHl MOHHHHETD acocnil TapkuOui KHUCMWHH TaluKuA sTa-

by ¥

H,C —CH (CH,;) —-CH, —CH,01 H,C - CH,; —CH{CH,;} — CH,;0OH

3- Mermabytanoa- | 2- meTiqbyranon- 1

Texnunkaaa, omatna, Oy HKKH CHHPT ApajaliMacit aKpaTHAMARIY
Ba KYfkHua aMUA CONPT AeD IODUHTHABN. AMNI CHHPTAAH CHPKA KHC-
JNOTAHBIT aMun shupy KYM Miuxaopia wimnalb ynkapaaasn. by mypak-
kaG apup XywdyH Gfaramas:sl yuyH <HOK 3CCCHIMACH» HoMH OniaH
Mepa niapfatTaapH, KouAuTe)p waxcyaornapH tafiepaawiga oitgana-
HUNARN.

Hukaoeexcanoa CgHOH (enoaun karaantse thaporeuaab &xn
UHKJIOreKCAHHY XaBo KUCAOPOAH Gilad OKCHAAad omimor::

Ol CH
I |
i H3aTop f/.\\
Kalay
[] wan, e
NS
flflenl.L-I HE ARy b [T

Huknorekeanond 60p aTOMAN BKKHAAMUM ANHIUKANK CiBipT. ¥ pne
KHAQMIE CIUIPTAARra Xoc OyATal XHMUABHH XOccatapiif HaMOCH Ki
dany., Tesa Xeanarn (iKACreKCayoAa KPICTAAA TYIHAUILAard MOAA: .
yaiira xoc xhjira ara. LIHKAOTeKCAHOM ORCHAJNARAUIT HATHIKICHAA LN .
JHK 22AKED yauaud, aauou KBcaoTa XOCHA OFIHI MYMKIN, are
VHH OXHOTA OXCHAIRCAK, WIKALATH 3aRKUD Y3UAMAH KeroH Xocildt 6 -
Jta e
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o H C/\C O
4 AL =
e x‘@ !
I Hdc CH2
I "\/O/ E\ﬁﬂ UBRAOFEKCANON

AIRNHH KRCASTA

Hukaorekcanosl OKCHAMAHAIIE HATHAKACHAA XOocua Gynadrrad max-
CYJOQT1ap CHHTETHK TOJaNap — KalpoH Ba HeHA0H ninad uagapuumna
MYXHM XOMallé XucobmaHaIu. _

bensun cnupr CegHg—-CHp—OH apomaTHk cnupTAapHHHC Ba-
KuJiH, panrcus, xywoyh cyworank, 205°C na xafinaifiiy, cysaa eMmo,
OPrasvK 3PETYBUMNADA2 AXIUM SPHALH. ¥ TYpaH Xun Oanb3am Ba CMO-
Aanapia, WYHHArAeK, GeH3ofl xaMaa HOAUHH KHCJAOTAHAHT MYpakkal
apupaapa xonuna yupadan. Mypakxkaté sdupaapn napdrooMepua ca-
HOATHAA HILTATHIAJM.

p- penussruas cnupr CeHs — CH,CH,OH =zam apomaTHk cnuprt
6yaR6, xywb§i aTuprya Xpaau cyowiauk, 220°C pa gafinafinu. ATup-
rya ryabapraapn tapkubunarn spup MoORJapHHHUHT (AaTHPrYA MOKH-
HHHT) acocHfi KHCMHHH TAIWIKHA 3TadK. - PEeRKAITHA cnHpT napdlome-
pHA CAHOATH YUYH KHMMATIH XOmaLts.

Canoarna B- dennastia cnupr GHp Heua ycyanaapla canxazn. Hly-
Jiapnad GupH, GeHzo/ra CYBCH3 AJIOMHHHU XJOpHA HIITHPOKHAA STH-
JIEH OKCHAM TABCHP 3TTUPHO ONHILAAD:

H,C—CH, 2 /%~ CH, —CH,0H
|+ Xy |
S =,

Aaaun cnupr CH,=CH—CH,OH oaartharp WapontTia cywOKNYK,
YTKHp xnara sra, 96,7°C na gafinafind. Cys GunraH OCOH apanatuaiM,
Peakuusira KHpHIWIHII KOOHAUATH EKyudau. Anjana cnupt TYfiMHran
OupnaMun CMUpTAap Ba TYHUUMAraH yriesolopofjgapra XoC XdMHEA-
EHIl peaxnus/iapra KHpHIIain. X03HPTH BAKTAA [IOAHMED MaTepHannap
ninad yrKapnmaa, papMaileBTiKa Ba NnapgoMepHa CaHOATHAA aJaHA
cnuptT ahupnapu nwnaTHAMOKAA. CavoaThaa anaun CHPT alJAud XJ0-
pHAHH THAPOIN3NAG Ba, LIYHHHTACK, IPONHJCH OKCHANH KalTa H3oMep-
Nalb onvHanu:

CH, = CH — CH,Cl +NaOH-——CH, = CH — CH,0H -+ NaCl
CH, — CH — CH,240 —255°C _ CH, = CH — CH, — OH
o’

K¥N ATOMJIH CNIHPTJIAP

Yrnesoaopoa mojexyaacHdarl HKKATa EKR VHO2H OPTHK BOLOPOR
aTOMJAPUHY TIAPOKCHA TpyAnara aAMaLIHHHUWIEAAH X0cHA Oynrau
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YrACBOAOPOA XOCHAANAPH Kijn aromau crnupraap nednaagn. Mogaeky-
JJACHAATH THAPOKCHJ TPYNNavHHr COHHTa Kapal yiap HEKH aTOMJK
(hmonnap) Bma yu aToMJaH (TpHoAnap) Ba X0Kaso cuupraapra 6faunHa-
au. O9AK 3aHKHPAH HKKH aTOMJAH CIHPTAAP 2AUKOAAQP, Y4 aTOMJK
COAPTAAp eauyepunaap feduaanu. Fmapokcnn rpynmaiaps kyn 6¥na-
rai K¥0 aTOMJIHM COHPTAAPAAH 3HT AXaMHATAHCH Oelll aTOMJIH — feH-
THTAGP BA ONTH ATOMJIN —- 2eKcuTaap xucobaanany.

Kyn atoMay CNHPTAAPHHHT MOJeKyJlanapHia HKKH Ba YHRAH Op-
THK THAPOKCHA Tpynna ofiataa TYPAH YLaepoa atoMaapufia 6Yaany.
Batta yraepod atoMitia HKKH €KH yuTa THADOKCHA rpynna GyaMafian,
UYHKH yJaap aHda fekapop — re3fa OGHp MoJexysaa cyp AYKOTHO adb-
LerHanapra (MKKATA TMAPOKCHA Tpynna Gyaca) &xu KHCAGTanapra
(yura reppokcun rpynna Gyaca) alisasanm, an pacTnal HKKH aToM-
MU CNHPTAAPHH KYpUb yuKaMus,

57- §. UKku aroman couptiaap (auoanap, raHKoNAAp)

Hkkn atoMnau cnmpraap (raukoanap) MonexysiacHlia HKKHTA T'Hj-
POKCHJ rpYNNa YrACpold 3aHXHUPHAATH X4p XU/ YIHNEepok aToMAapHAa
xoliramrad 6ynagn. Mkxn aToMan cnHPTAAPHHET paLHOHAJ HOMAApH
TEMHIWAR oNedHHA2DHEAT HOMNADHra 2A4KOAbL CYSHEA Kymyul Guaan
HdojanaHagy:

HC—-CH, HC--CH—CH,

P P |
OH OH OH OH

ETHJACHT THROAL fIPONH AeHT THKO,TE
(1,2- sTanauon) (1,2- nponarauon)

CncreMatuk (HIOTTAK) Homenknarypara kypa TYAHHTAH yrieso-
NOPOLNAPHHHT HOMHTa -fuos Kywamvyacn gymn6 afithnapd. ByHaa
THAPOKCHA Tpynna GHPHKKaH Yraepold aToOMAapH pakaMmaap Onsian
KypcaTuaaiu.

HKKH aTOMAR CHHPTJAPHHET SHT MYXHM BAKMJN 3THAEH2ZAUKOADUD,

DTHASHIIHKON PAHFCH3, WIHDHH TabMIH, KYIOK CYIOKAHK, 197°C na
galiafign. CyB Ba cUApTAap GunaH AXH apasawiaid.

Oanunm yeyanapd. ITHACHTAHKONL HIUKOPHA MyXHTIAa AZHOpPOM-.
9TaHHH THAPONHANaHWWMAaH xocun G¥nazu (Bropy peaxyuscu}):

CH, — Br CH, — OH

i 2H,0—= | 2 HBr
CH,—pc T “CH,—oH T
1,2- anGpomMsTau 1,2.3TapAnca

Anxennapra rHNOX/I0OPHT KHCAOTZ GHPUKHILE HATHXACHAZ XJ0p-
rHApHAAAp X0CHA OYaagy. ¥nap ruaponmnanauca, raHgofaAapra afina-
HajH:

CH CH,—OH 40 CH,—OH
0 +HOC — o | e
CH, CH, —CI CH, — OH
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AJKWACH OKCHANAD KHCAOTANH MYXHTAa cye Onaan GHpHKHG, CAHKOND
XOCHJ KUABAH:
H,C - CH, H+ CH,—OH
No” + HOH -
CH, —OH

55- §. PH3NK-XHMASBNH XOCCANAPH

Crkpraap MOAEKyJacHra HKKWHUYHE THAPOKCHA rpynna KHPHTHIH-
UM HAaTHXACHAA HKKW ATOMJH CMHPTAapRa OHD aTOMAH CNAPT/Apra
Xoc Gynran xua HyKonaAd Ba WHPHH TabMaw GYaud gonaad. Kyhs
TAHKOMIAP MOUCHMOHE CYIOKJAWK, cyBAa aXwH spriian. [Oxopn raukos-
Aap kphcranaapanp. TANKOAAZpR 10KOPH TeMmmneparypana KaflHauln Ba
3HAJHTHOAHT ©OKopH GY¥arK OHJIad Ternund O6up aToMAR COHPTAAD-
nad dapk krnaaH. 8- kansanna 6aw3v GHD aTOMJH CTHPTAAPHHHT Ba
TAHKOMRA pHEDT (H3AK XOCCanapH TAaKKochdll yuyd Oepuiras.

B-kansaux
CHIoENa-
EaflHam | 3uuaurn
E &b HALWL TeM= Te i .8 ’
lomn OPMYAACH Eﬁ‘_’af Pa w;ﬁf,aac N

S1aHon CHy CH, OH — 117 78 0,789!
Sranpuon-1,2 HOCH, CH, OH —-17 197 I 1155
[ponaton-) CH, CH, CH, OH — 127 97 0,8044
)IT;)BH&H.‘.‘.HG.H- [.2 CH, (OH)—CH (OH)—CHy — 187,4 1,0381

e

JKagpaanaw gypHuud TYPHOAHKY, TJHKOJMJAAPHHHL CYIOKAaHHL
TeMNepaTYpacH TerHilsg cnypriaapra gucataH nacrt, SHYJAHIM B2 Kaf-
HAll TEMIEPATYPACH OKOPH.

AuMUSBRA xoccanapH. Iankonnap OHp aToMJH COHPTAApPra Xoc
Gyaran 6apua peakumansapra kMpHiiamm, JIekHH YJapHHHr MOJeky-
JacHAa HKKHTA CHADOKCHN rpynna OYAraHAuTd yYYH peaknugaa
60TTa €Kn HKKaha FHADPOKCHJI Tpynla Xam KaTHAHIOM MyMKHH.

DTHACHrAHKONTA HWKOPHE MeTalIap TabCcup STTUPHAranHia, rid-
KOAATAAP XocUn Oynajun:

CH, — OH £ Na CH, —ONa 4 Na

| ey —_—

CH,~0H1 =" CH,—OH =" CH,--ONa

Ywdy peaklusnal k¥puHu0 TypubArKn, aacTaabkn GoCKHYAA opa-
HK MaXCYJOT HaTpih Moloramkgonat xocun 6ynasu. Peakuus nasom
sTTupHArasaa OH— rpyanasap Tyang anmawunuG, naTpuil ROCAHKO-
AAT XOCHA KPJDaaN,
[ankoanap oKCHANGHUIUA HaTWXKacnaa O1p KATOP OPraHHuk MOSLd-
Nap apanattmacu xocua 6ynanu, Macasiau:

16

CH, — ONa
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CH—OH ) 9 o ©
-~ HO —CH, —C{ > HO ~ CH, — ¢/

|
CH, — OH h T N
STHMERTWHEO L rAEONE &0LAerHA FTAHKCAER KNEACTA
O } O o} O ol 0_ 0O
H OH OH
DJHOKCA N oo cHa oW e iar
KIIC AOTAa wHE AGTH

Caukoanapra cyashar gucaota EKA pyX XJOPHA TALCHP STTHPHA-
Fagaa cys axpaaud ungann. Hartixaga ankajgeHOKCHA EKH alpiernj
Ba KeToH Xocuh Gynamy. Macanan, 3THACHINIHKONL AeFHADATIAHRIIH
HAaTHMACHAA STHAEH OKCcHSA 6KH peaKkUuud WapOHTHra Kapaf, cHpks
aNpAerui xocHa Oynaznn:

clHa — ?Hg —ho H2Q\ ~——/CH3
OH . OH aTH.II?H G CHL
i)
f::ng — CIH2 —h ICH, = CHOH] —— CH, *c{
OH OH H

CHPKA aJblerul

["AHRONNEPHUHT MOJEKYAanapapo ACTHADATAAAWEIN HBaTHKacHla ol-
aui aduprap THOHAATH HOAHIVIHKOAJAZD X0¢HA OYaaum:

HO —CH, — CH, OH-{—HO ~CH,CH, « Ot ——

o ~£EQ —~ CH,— (H, — O — CH, — CH, — OH
[losnwraukoanap xocna GynanmuuA }gyﬁﬁﬂanma ¢3N1 MYMKHR:

(HO -~ CH, — CH, — OH},, HEG——-J IO — CH,

—CH, — O «—[ —CH, - CH, — D 1,y — CH, CH, — CH
STUNCHCANKOAHUHT OJAHEHIMY Ba HWUIAATHAMIIH. ITHISHTNHKOAD
cadoartna OHp Heua ycyaaapha OALHAAR., ITAJEHTARKCAL OJHLT YuyH
acocull xoMalé pedTo KPeRHHIrHAa XocHA GYaaadraH aTUACH rasu xu-
cobnanann, CaHoaTha 3THJAEHAAH 3THACUTIWKOAbL Kyfdunaru ycyasap-
14 ONHHAAN.

—H,0

1. H,C = CH, -+ Cl,~—~ CH, Cl — CH, “";TS
+ HOH
= HO —CH, — CH, — OH
4 HOH

2. HQC = CHE + HO Cl"—““"ﬂ HO —= CH2 —= CHE — CI e ———

_ - M
L___Hlfg e HO—CH, — CH, — OH
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STHACHMIMKOMAAAH aHTH(PPUS XyCycHATHra 3ra OyAra Moamanap
rafiépnamaa Qolipananunangd. ITHNCHFAHKONL MYPasKal® noaHsPHp-
Jiap, Nag-0y€K Ba CHHTETHK TONAajdap (MacanaH, AaBCaH) oAMIIAA MY-
XUM xoMalé xucobJaHaiM. IDTUNEHTAMKOAL 3(pHpAAPH AaK OJHLIAA
HUIAATHAALH.

Sraaerankones 129°C ga gafinafianrad CYIOKJIHK, COHPT Ba 3Hup
Gusaad HeTadArad kuchGaraa apadallaii,

59- 8. Yu atomau cnupraap (TpHoAnap, TARLEPHUAAP)

MonexkynacHaara TypJH yraepoi aToMJapHAa y4YTA  FHAPOKCHA
rpynna 6yarad SupurManap y4¢ aromau caupriap fednnani. ¥4 aToM-
JH COAPTAApHHHr sHr oaaull makunu —rauuepuy CH,OH—
—CH{OH) — CH;OH. ¥ HIOITAK romenkaaTypacira OHHOAH Apo-
nanipuon -1, 2, 3 ne6 atanany.

Onuunwa, Taunepnn talnataa spkuy XoaAa yupaMaiZd, JNeKHH
Mypakkal 3(pHpjiap X0NNIAa KEHT TapKaaray.

Fnuuepun canoataa ér Ba MOHJAAPHH HIUKOPHH MYXHUTAA FHAPOJH3-
Jaw dynu 6mnad oJHAAAN:

O
CHE—O—C{
| R CH, — OH

O | 0
CH_o_c{ + 3NaOH ----_}CtH—OH +3R—c{
| Y " CH,—OH ONa

g R ol

CH, -0 —C/

R

bynza R — ér €kn MOf KHCAOT2 paaHKanH.
Nlakapcimod MonAanap HATPHA THADOCYAb(HT HIUTHPOKHAA OHK-
FHTHACA, [VIHLIEPHHA XOcny Oynaau:
O

+ CH; OH — CH (OH) — CH; OH 4 CH, c{H + CO,

XO3UPTH BaKTia TAMLUEPHH CaHoaTAa NPONAIeHAAH XaM OJ/ilH-
MORAA:

CoHiz O

CH,— CH=CH, —F %2, cH,01—CH =cH, £22%H,
. - —H, 530°C —Na(l
— — CH,OH —CH =CH, —12%___CH.OH — CH (OH)— CH,0H

RATATH3ATOP

CaMuepun. Ydauur Quank-xnmuasuii xoccanapu. [anuepuH Kylog
MONCHMOH, WHPHH Ma3zand cyokank, 290°C na kafinaigu. ¥ cye 6u-
JNap McTaaraH HHcfatia apanamwraiM, suunura 1,26, cnupria spritz,
JekHd 3bup Ba xnopodopmpaa spumaian. [nuuepud cndpraapra xoc
6ysnran Gapua peakuHafapra KHPHMIAAH. YHHHC XHMHABHH XoccacH
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OHp aTOMJIL CIHPTJAAPHHRT XUMHEABHH XOCCAaCcHTa VXIMARAH, MEKHH IAH-
LEPHHHHHT OHP, HKKHR €KH Y4ana THAPOKCHA TPYNNACH XaM pPCaKLH#ra
Krprigire MyMKHH, [yduur yuys xam rAnugepid MOHO-, RH- BA TpH-
GHpHKManap XOCHA KHAAIH.

Paunuepunra HIIRKOpHA MeTadnap TabCRp aTTHpHO, rCaAHLEpaTAap
ONHRAIN. ByHAa XMMHABHA peakuuara KHpuiNa&TraH THAPOKCHA TpPYil-
naJapRRHT coHura Kapal, MOHOTRHUEpaThap, JHTAHLEPaT Ba TPHINAH-
LepaTnap XockA 6JNHIN MYMKHR.

CH,— OH CH, — ONa CH, — ONa
I I |
cH—oH TR cH—on IR%. cH—oNa T
I O R
CH, — OH CH, — OH CH, — OH
narpul yaTpuii
MOHOTIBOEpAT AHFHEEPa
CH, — ONa
I
A CH—ONa
2
CH, — ONa
NaTphil
TpUrHIEPaT

rJIHIIE[.‘IHH HEKH BaJ€HATIH Merandd THAPCKCHANapH TabCHRHAa XaM
CMHOCPATIAP XOCHA KHIAOH:

CH, — OH CH,—0O
I I >Cu
CH—O0OH 4+ Cu (OH), -+ CH— O 4+ 2H,0
I |
CH, — OH CH, — OH
MHC
ranuepar

Tnuueprara BOAOPOA XJOPHA T2BCHP 3TTHPCAK, TARNEPHHHUHT MO-
HOXJOPTBAPHHE XOCHA GYnaan: _. -

CH, OH — CH(OH) — CH; OH + HCl —p~
CH, OH — CH(OH) — CH,Cl

Caumepudra KOOPrauMk Ba OPraiHK KHCAOTANAD TABCHP 3TTHpUATAH-
na mypakka® sbupnap xocun 6ynaiu.

0
I
1 0 I 0
CH—OH 43 R--c{ —— ! +3H,0
| OH - CH—0--C—R
CH,—OH I
CH,—0~—C—R
i
O
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Canuepny cKCUANAHTAHAA OKCHAJOBUMAApHUAr Taluatura xypa
rAMUEDHH aAbpAerH/l Ba AHOKCHAUETOR XOCHA Gyaaau:

0
CH,—OH AOL CH, OH—CH (OH)“C{
don — H

[0} TAHGEpHH anbieru
CH,——OH = CH,OH—C(0)—CH,OH
RHOKCH aneTon

Tanuepnn ©30K-0BKAT Ca¥CaTHAA BHRG, JHKep, NHMOHAZ, HUBM/IHE-
Japra mapud masa Oepuuiia, TYKHMaunanK caloaThAa MaToAapHH
naphosnalija, SACKTPTEXHIKa caHoaTHNa, napQioMepis, MeIHliHa sa
KYHAANUK TYpMYLLAA NUNTATHAALH.

Typr Ba yHaaun opTHK aroMaW cindpiaap. TypT atoMan cnupraap
TETPpHTHap, Gewr aroMAdgapd MEHTHTJA AP Ba ONFY arcMauna-
pn TeKCHNTA2p Aehnnaan:

HO—CH,CH (OH) CH (OH) CH,OH — Terput
HO—CH,CH (OH)CH (OH)CH (OH) CH,OH — nenrur
HO—CH; (CHOH) (CH,OH — rexcut

TFpT aToMin CAMPTAAPHUHT BAKAJAH MOX BAa JHIUARHHKJIAD TapKH-
6Hna yupobuH 3pHTpHTAWpP. bBew aromnu cnHpthapra apabHT Ba KCH-
AUT Kupaad., OATH ATOMAH COUPTN2PAAH cOPOHT, AYyABLUUT BA MAHHUT
xaM TabHarna KeHr tapkaaraH, Cop6uT piabuHana, oaua coknaa, of-
xypu, oaMa Ba Gowka Mesanap tapkubuaa 6yaazn, CopluT o3ny-oB-
KAT CaHuaTHAa KeHP HIaaTsAaau.

£0- §. denoanap. GeHONTAPHHHT OAHHHEIH

Fuppoxcus rpyuitecn 6eBocuTa apoOMaTHR AAPOAATH YLIEPOX 27 »M-
Japura OoFnaHras oprahHHk Onpnkmanap genosrap nehinnapu. Qe-
HOMMap xaM chEpraap cunrapuw 6up (denon), Hxku (AHpOxKATEXHH),
vy (nmuporaanod) Ba Kyn atoMan 6Vaann.

Hagranun karopumary Gedoanap Hadgroanaap achuiand.
Hadroasapna ruapokena rpynna - Ba f- Xodatnapza Gfaumn Mys-
kiuu (94- Getra Kapaur).

Dup atoMan GeHoanapiuur sur oganfi sakuan denon CcHsOH xu-
cofratagil. @eHOA Ba YHHHAT XOCHJanapi KYTHHYA 3MNOKPHK HOMJAp
Giian avanapd. @enonpunr Haomepu HYK. Tonyur CHiCgHy — pann-
Kajann CHOJHHHD yuTa H3cMepH Gop. Yaap kpeosoasap neb aradajd.

Pepvanapnudr onnnMmK. 1. TomgyMHp cMosnacHdau benoJ Ba
YHMHT romoqaoraapi (0-, M Ba #- Kpeo3oq) TOWKYMHp cMmogacH xail-
Aajranna xocin 6Ynajduran NKKHHYH ¢paruusHu (KopaMmoll ¢pakumna-
cd) nugopaap Ounan xafita minaa® onunagn. Xocun Ofaran deno-
JAATARD CYBAA BAa HIIKOPAAPHNHC CYBJAH spHTMaiapuja spuMaiinurad
TOIKYMEP €MONAcH YLIEBOJOpORJapnian axpatuiaaan. Cyarpa de-
HOnfiTAap Kuchaoranap Gunan Hmnadul, genonnapra afinantHpuiiaan,
HHXOAT yJaapHd KajfiTagas dpakidod xadganaid Ba To3adaBaiH,

2. Haonponun Oed3onpan ¢Geroa oNHII 9HT KyJdall yeya xicodaa-
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nani. ¥ Y3HHHET oppufiaurd Ba pewrabennnry Ouaan Gomka ycyn-
napaan ¢apk Kunamu, By yeynna assan Gensosfan u3onponnnbensod
(kyMoa) Xocea Kuaudaan. Cyurpa yuR X480 KHCAOpoAH Gunrad OK-
cupaal, THAPONEPOKCHA XOCHJ KHAKBHAAH. [HADONEpOKCHA KHCAOTAMH
MYXHTAa HEHOA Ba ALETOHTA aAnAHafH!:
H,C—CH--Ci,
I

e A=

| + HC—CH=CH, —e m | B N
N4
H3ONPOTHEMDEH30
{gymon)
?—-—OH
H,C—-C—CH, OIH
{
+0 T Ht N
e (] e ] oo
AV N
KYMQJ theron
[N POSEPORCH

3. ®enoJ INYHHHTAEK, GeH30CYNbGOKHCIOTAHUHT HATPHAAK TY3Hra
VIOBUH HaTpHi KYiIHG, CyoxsanryHua xuspupuand onusand (A. Ke-
KifAe pPeartuacu);

/*——SO;,NEI =_0OH
| J +NaOjl ———4l | +Na, SO,
N Y

4. ApoMatHK ranoreHan GHpHEMajapiad XxaopGenzontin rHApPOJH3
KHaIRG, enos oAHII MYMKHH:

h“ﬂl +NaOH_{ 3—OH
] | — Na Cl “ l
NA

Peakiuta Hatakacuga o3 mugaopra nudeuns spup (CsHs)0 xam
xocHa 6Ynaag.

61- § PenoanapHudr GHINK-XUMHABHH XOCCalapu

$u3k xoccanapH, Dup atoman dedonsap YTRHP XHAJNKR KPHCTAAA
MOAA4. ¥Yaap CyBIa €MoOHB, cndpt Ba shupaa ocod spuiisu. Pevonmap
QHTHCENTHK XOCcara era.

Xumuaegnil xoccanapn., PeHosnap cnupriaapaad papy Kuand Kyd-
CH3 KHCJAOTAAN Xoccara sra, Jtan cnupria pK,=18, Metun couptaa
K,=16, ¢devonna sca pK, ==9,7 ra teur. pK ,- kaTTanuk xamafiumu
GHJIAH KHCAQTARUAHK OpTHUIH MabLayMm. Jlemar, ¢eHOAnapHHHI KHC-
JOTAJAHK Xoccacd cnuprtnapra HEcOaTan 0Kopd. Dydra cabaf kucao-
POAMUHT 3PKHH 5NeRTPOH XKy(pPTH OeH30J SAPOCHHNND - SNEKTPOHIAPH
Grnan gVwnaAnG — yiFyRaamwuG xKeTHwHANp. ByHHHAT HAaTUXKACHAA
SAEKTPOH 3MUAMKUKHT Gup KacMu kuchaopoanan C—O Gornanuwmra,
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cyHrpa Anpora TOMoH chmxkniizm. Kucnopoa aca Symmur JpRREH TJ-
aupuit yuyH O—H GorAaHHLIHHHY 3JeKTPOH KYQTHHH Y3Wra topra-
ad. Ulyunafh kuaud, pogopor atomuaa myclGart sapan naigo G6fnany,
theHoa THAPOXCHJHHHHL BOJOPOIAH KHCJIOTA XoccalapHra sra O6yaud
KOJaau:

O~Ht

‘OH
X s
(j=1{]
i 4

Bupog ¢eHoaNapHUHF KHCJOTANHK X0CCACH IIYHYAJHK KYUCH3IKH,
yAap XatrTo JaKMyC KOFOSHHHT paHrHHY Xawm yaraprapmaiian. ®edoa-
Aap aandartHk cnupTAapAad QapyK gHAuG VIOBYH HIWIKOpAAp TabCHPH-
aa {b&[toﬂﬂmap :-;ocn.n KHJIa1H:

/=..ONa
!| [ " Naon —.,lk | +HO
AV i
(heHon HatTpiil heHonaT

Penonnapan Pputeas-Kpadre peawumsicy €plaMuia alKuAnall
MyMKHH. Macanad, M-KPE30JHH aNIOMUHHY XJOPUI HIUTHPOKHAA H30-
nponua xJopua 6uaaH — 10°C Aa anxuinamr MyMKHH:

CH, | CH,

y CH, L Vi

[W! + >CHC| LA ] | + HCI
HO—x CH, HO—/
M= KPeana |
CH (CH,),

$GenonaTaapra rajored ankuanap &xy raJoreH  apusasnap rabcup
ITTHPRATARAA, PCHOANAPHHHT OAAHH 2hHpAAPH XOocH OYnajin:

"?\\—ONEE + CH,! ’f"f\—OCH
| Jl —NaJ I “
N N

aHH30N
(henmimeTnn s¢ur)

PeronsTrapra XNOpaHryApHANAD EKH AHTHIDHAJSAP TABCHD BTTH-
pHATARAA, (PeHONNapHHHP Mypakkal spupaapH xocHA Gynaiam:

7\ —ONa #™\ —OCOCH,

| ) + CH,COC0l — | | + NaCl
e

h d;:i’}:;auerar

Qenoanapra ranorenaap TabCHP 3TTHPHACA, Y9TA BOLOPOJ aTOMA
Ypun anmauwuned, vy rajoresnn genoanap xocua Gynamm:
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y. AT
| m 4- 3Br, - | J} 4 3HBr
T =

r

2, 4, 6- TpuCpoMpeHon
BpoM aToMJapH THIAPOKCHA rpynnara HucbataH opro-Ba napa-xo-
JAaTNAApAATH BOAOPOA aToMJaps YpHHHH onailn. Penontap XKyAa OCOH
HuTpoaanagu. Macanad, CyOATHpHIArad HUTPAT KHCAOTA TabCHpP 3TTH-
pHAraHga opro-sa napa-uuTpOodeHOANAD apaﬂammac}l xocun G6ynand:

oH OH

l l

V. zf - o,

| m +2 HNO, e N 7 +2H,0
x/ =/ *-/

o- HiTpOfelon - Hnrpocpeuon

®eHonra KOHUCHTPAAHIAH HHTPAT KHCJAOTA TaBCHD STTHPHAraHAa
daxar TprHuTpOodheHOn xocua 6§aaan:
OH OH

1 NO, | NO,
# ] NN
N =
No,

2, 4, G- rpunuTpodenon (MHKPHH WHCAOTA)

{DEHOJIra CYyAb(aT KHCAOTA TABCHP STTHPHATAHAA, OPTO- Ba napa-
¢penoncynpoKacaoTaNAp apanamwMacH xocua 6faanu:

OH OH OH

F |
VAN 7N SOsH
L/ﬂ +2 H,SD,;_‘ | m

“"“Q

-+ r’m +2H,0

]
SO.H
PeHo 0KOpH OOCHM Ba TeMiepaTypaia HHKEeAb KATAKRH3ATGDJAAp
HIITHPOKHIA BOAOPOoA OHpHKTHpHO, HEK/AOTeKCaHoaAra aRJanajis:

OIH leH
() =]
U0

UBE AOT'CKCAHOA
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LligAoreKcanoa MOAHAMUA TOARRAP HAA6 YAKAPHOIZA WYXAM
XOMAWERUP.

62- §. Penon Ba YRR CAROATAA MILAATHAKLIN

Qenon panrcnz, §aura XoC XuAARd Kpucraan, y 43°C aa cyoxsanisd,
182°C na gaftRafinn. ¥s0K BaKT HHMATHAMACA, OKCHAJNAHNSG AYUITH
panrra gkupann. Denos coupt Ba spapaa sxmu  spuhian. CyBia gu3-
aupnrirania spuian. 3axapay! Tepura Terca kyhaupau.

Gepon acocan CHHTETHK CMOMasap Ba NAACTHK Maccanap Auii=s
QUKAPHUAA, WYHRRrRex, 698xnap, AOPH-ASDMORJEp Ba Xap XHA op-
FaHHK OupHRManNap cunTesnfa xomalre cadartuia wwmiatunagn. Pe-
AOMHHHE MaBAYM MUKAOPH NOJHAMHUA TONANAD NiLNAG HHKapHILAA Hil-
NATHTEAH,

Penos popManbrersa faaan KonuAeHcaTAannd cpTa- Ba Napa- OK-
caMmerridesonnap XocHn kuaaau. by moazxa V3 nasbatuia aga denna
8haaR peakuiara KApHUIUG, OKOPH MOJCKYAsp OupurMara afinana-

AH:
OH OH OH

! |
*.-H,c_r’\_._CH ﬂ\_cm-f —CHy~.,

St

{ I
CHE CH,

|
HO--{"‘ S —CH,— If? N—CHE— /T >—OH
— T
CH, e CH,
CH,

GenondopManvierul cMonanap acociia ONHHAAMIZAN IAACTMacca-
nap benonnacthap Aednragd. PeHONAACTAAD SACKTPOTEXHAK-
La, MAHIHHACO3JIHK, XUMHA CAHOATH BA CAHOATHHRT TYPAR TapMmoxrsa-
pHAa& panrtad Ba Kopa Mmerannap ypumaas uwmnaruanapa. Ulymnaraes,
yaapaau vi-pysrop OyloMaaphR HINA0 YHKADHNIAA K4M QJOﬁﬂa.HaHH-
naiu,

63- §. Ki¥n aroman denoanap

HMgxn atomau ¢eHoalap ya9Ta HMI30OMEP XOAWAA MABKYA

OH OH OH
I ! !
7o) ]
5 poxaL;eJxmi :ﬁ ;:HC:H ﬁ)
OH
TRAPORHHON
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Hegn 2roman denoanap dbenonnapra xoc fapya peakuuasapra Ku-
prwraax, Dynsa OuTTa 6KM MKKHTA THAPOKCHA TPYNNA peakunana Kat-
HALIMIE MYy MKHE,

flupokarexun xpucrtanan Monna, 105°C ma cywowrJanand, ouioBun
molnansap sa Tabrul cMoasnap Tapkubila yupahin. YHE 0pTro-cyib-
boferonnan HIMKOPARD MWITHPOKNAA KUBNHRPHATAHAA CYIOKABHTHDHO
aaum MyMKHB, Tlipoxatexun FeCl; Gunap a1Iua panr X0CHA KUNAAM,
¥ ocon okcuanasand. Ilapokarexud sputMactira AgNQO, #uur amyu-
aKAH 3PHTMACH KYWHJCA, KOAROHA XOA2AaTH KyMyld MeTaan ampann-
my Tydaftan spurma KyHFHp tycra Kupaas, lupokarexndanndr tabnus
XOCHAANAPHAAH TBAAKOJ, BEparpoJs, SBreACN BA H303BreHoA KATTa
axaMuaTra sra.

Pesopyun kpucraan moana, 118°C na cyioxnanann, cysia spuias.
Pesopunnr xam Gouika nkkd atoMaH deroanap kabi oKkCARNaRaan. Yu-
nAaH OyEKnap Ba NOAMMEp MaTepHaNNap CHHTEesHAA OPAMHK MAaXCyAcT
cupatnna dofisananunasu.

Pesopuun M- OeH30AAHCYNbPOKUCIOTAHNAT BATPUAAM  TY3HHH
Yiosay rarpuft Guaan Oupra Kusaupub, CYIORAGHTHEPHATAHAR OAHHAEAM!

SOgNa OH
;I\ +2NOH ,¢!\
“ —Na,50, l ' I

~ N soNa ~on

Tubpoxunon KDUCTAAA MORNa, cynja ocod spiian, 170°C p3 cyiok-
JAlIAAE, OKCHEAUraHjaa Capuy panriy -— XHHOHTA afpanaau:

OH (")
/Jfl\ +0 r N
] = |
% \1{
OH O

XHIH

CHAPOXKHOH KyJa Tel OKCHANANTAHAMrY YuyH pororpadusia ounatHp-
rya (MposBuTesb) CHdATHAA HULNATHARAM.
Yu amomau geroraaprune yuTa usomepn Gop:

OH OH OH
| ©OH | OH 1
Y Y
OH
~,/—OH N HO/L_//
THPOT AN !
OH
OKCHIH ADO S HHOR hAoporMoLA
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[Tupozastor ¥pucrann momna, 132°C ma cyioxnananu. Y rtabHaTia v+
paiaurai raian KMCAOTACHHH KHM3AMPHOG ORHHANM:.

OH OH

EK—OH . = .}\-—OH +CO
oo Jon [ Jon*®
rann KH'CJ']OTB HHpQPaJTJIOJ'I

Huporanonddan rasnapHy asanus guamwAa, Qororpadmaga sa 6Fés-
- Jdap cuHTesuna Golnanannnaiy,

- 8a f-rapron, o-Haproa urHacuMon Kpucrawl, 94°C ga cyioxaa
wany pa 279°C nma xahuadian. P-wadron pombur kpuctann, 123°C za
CYIOK/aHa/ln Ba 285° C aa xaiHaiinu, o~ Ba fi- Hadron cysma &moH spuii-
Bd. ¥Yhaap yioBuH wWnKopaapia spud, HadroasTaap xocan guaaan. Hady
tosiap FeCl; 6unan peakumusra KupmuuG, paHrAH OHPHKMAAAP XOCHA
gunagu, by peakunﬂ oprasn o- Ba P- HadroasapHy ﬁnp-ﬁnpunan dapic-
Aat MYMKHH. o- Hagroa FeCl, Grnan Gunadiua panrim 9yKkma XOCHA KH-
ca, P-Hadron sca aMa pamr q?Kma Oepann,

Hadroanap Xocan xuamit yuyd HadranuucyabpoOKHcoTarapra ¥ios-
Uy HIOKOP TABCHD 3TTHPHIANM:

SO,Na
/f\/"ﬂ + NaOH
5¢ _Nagsoam
ctuactm:m
INTION © 4 NeOH _ s OH
e (1]
B Hadnm.n

HadTonnap sa yaapauur cyabho-, HHTPO- Ba aMUH- XOCHNANAPH JakK-
Gy€x canoatnfla, f- radTonHrur MeTHa Ba 3TAN 3dupnapy napdroMepus
CAHOATHIAA HNLTATHAALH.

64- §. Oaaust apHpaap

Criptyiap EiH PeHOIAP MOJIEKYNaCHIATH THAPOKCH IPYTNIAHUHT BOAQ
pof atoMi OOlIKa YIJIEBONOPOA PafiuKAJHra YPHH ANMALIMBHIIMAAH XOCH!
Gyaran GupHKManap 000ui spupaap neiwnagn Onmui aqmpn E}mur VMY~
miit popmynach R —O —R éxu R —0O—~R’, Bynna R ~m YFJIG-
ROJOPOA palnKannap.

Onanil 3:pHpAapHH CTIMPTAAPHHHT AHTHADHANADH Ae6 KApall MYMKMH:

R -—051—1; —HO R>O

Opaufi 3(hupnap MOJCKYJNACHAATH PafMKa/MIAPHHHr TY3UJHIWIHIA xapad
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Gup xua €ku apasawt Gyaumm  Mymxuy. Apanam ORANA HPUPAAPHHHT MO-
JeKyaacuda pajnkaarap %ap xua Gyananm.

Homenxnarypa sa nzomepuacn. HIOITAK somenk narypacura OuHOaH
opauit >PupNap HKKH ycyana HompaHazn: OyHpa olnnil sbnpnap yrieeo-
AGPORMAPHHHT BOLOPOA ATOMH AJKCKCH FPYRNa Owaan YpuH anamaura
xocuna — O — R 1e6 gapanaan Ba HOMJAWAA AJKOKCH IpySna HOMHTA yre
JeBo0OBOPON HOMH KymmG alituaand. Macanan:

CH,—O-CH,  CH,—~CH,—OCH, CH,—CH,0—CH,~CH,

MEeTOECHMETAH METOKCHITAH ITOKCHATAR

Paitporan HoMenKaarypara Kvpa onauii sdHprap ROMH YIJIeBOAODON
paAHKaanapd nomura sup CYsHHM KYMEID  OMJOR  XOCHJ KHMHAH.
Macanan:

CH;—0—CH; CH,—CH;—0-CH,~CH,—CH,
Aumerta Ipup STRANPONHT Ihitp

Oppuii apyupnapla OAATAATH PaAUKANSap H3OMEPISACMAAH TalikapH Me-
mamepus 0eH ataaypud H3OMEPHA TYPH XaM Mapxyl. DMIHPUK (opmyna-
napy Oup Xni 6Ynub, Okp- GHPHAAH KHCAOPOA ATOMHHMHT MOJEKYJa1arH
xonatH Ounan Gapk KWAaAuraH Haomep shupAAp Meramepaap AefHjapu.
Macasan, ymymnii ¢opmynacu G, H,,OC tapkuban onanil spup kyiiunary
METAMEPJap XoJuaa yupanmu:

CH,CH,—O~—CH,CH, CH,—O—CH,CH,CH,

AA3THA 3D METHANPONUA spup

Oy, Opauil  hupnap OAKBIHEAT YMyMuf  yeyam — aakparano-
FEHRAIAPTa AJIKOTONATAAD TABCHD STHILIUD:

C,HJ+Na—O—C,Hy —= C,H;—O0-—C,H,--NaJ
By yeys GuaaH acocad (eHon spuprapd onuHam:
A% NAOTR
I p— |T Nag
o4 S
Bynaa R:CH,,C;H, C,H, Ba xokaso.

Kichota TabcHpHAA CIMpPTAapHAHT GEBOCHTA HKEM MOJeKydacu  V3apo
Ierviipataannt, oaaui ¢upaap XoCHA KHAALA:

R—OH+HO—~-R ———» R—0Q—~R+H,0

by peakuns dakaT chMmeTpRK sduprap OJMII YuyH HILIATHAKML

duanx xoccanapu, Jumerunr Ba MeTuaAsTRA 2(bHD ra3, RUITHA apuplan
Gownab ynap ysura xoc HAPKOTHK XpAJH PAHTCH3 Cylogankaapaup. HOkopn
MOJIEKYJIAp OfAud sduphap karthx Molmanapiup. Onzph xpuphap CysAa
EMOH, KYMYBJIHK OPraHKK SPHTYBUMNADHA OCOH pHitAH. Y napHHHr KaliHau
TEMNEPATYPACH TErHINAY CIHPTAAPHAHF KafiHall TeMIepaTypacuBaH anya
NacT, COMHIUTHPMA OFHDAHKAApW 3c¢a OuPAAH KUYHK OFnanm.

Xumusirit Xoccanapu, Onnnfi apupnap wefitpan Xoccara 3ra, IUy-
HUHT YYyH YAGpHHHT peakllussapra KHPHMIUMID KoOUAHATH ¥aMm. ¥.Jap
ORATHAFH LIAPONTAA HATPHH  METand, CyB, VIOBUM WUIKOpJ4p BA KHCJO-
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Tanap (KoHUenTpaadran cyibpar pa HOAMA KHGJIOTANADAAH Tauapu) OGue
JfaH peakuusra KupHmivadad., Kouuesdarpaanran  Gojsa KucAoTa  omauft
xhUpAapHK Dapyanaiiu;

CeH,OCH,+HJ

~CH,OH+CH,J

AnannTiK Xumuaga Oy peakudsiax Qofinanalud PeHoAnapHHHE 3duip-

napy tapxubnaarn meroxen — OCH, pa stokcu—QC,H, rpyunanap amuk-
Aanagn (Ledzan memoduy. Cod apomatK sdupnap macanad, pacdenui
atdup (CeH,)0O flomua KucaoTa TabekpHaa Dapuasanmaiine. Ofaui wpup-
SAPra KORUEHTPAANTAH KHCJIOTANAD TAhCHD STTUPHATAHAR YRAP HCCHKJIHK
axxpatid ¥3apo apalaiuany, HATHMKAAZ OKCOHMA OGHpHKMasap XOCHA Oyaai:

.. ' .- +
H,CN\G: & o THCONG 1| A

JHMETHNORCONATT XAopHL

Dy peakupsna HT npotorn sprnd »0¢RTpon AyPras Kocaonast ar.
MHra faipieiain
- L _ ;_. v i
R -FETC i_R:U:i ] Cl

bywjia sri KoBadeHT GoraaNuig Xocuh 6Vaaan, 6y Sor.anmin VBHEULL
Xocia  OYmdHl MeXaHHsMyra K¥pa xoopauiouuoln GORaummanp, Byrp
KHCAOPON ATOMH Y4Ta KOBAJACHT O0f XoouA KHIATAHKAAH OKCOHHE KOMOAeR
LOKH XJOD aHHOHN OIMOH ANMeKTPosatent OordaHann. OKconud Tysaapi-
M X0CHa GRTHINN a¥MOHWA TYRMAPHANHED Xoenn  O¥.ummnra ¥Xoaopmp.
Okconni Tyanap Jerapop, yaapracyBxvuiMarania napdaxauud, Aactaatksy
ML PIRR Gt Aarali.

832, Ouuil aHpAaPHEHT My*BM PAXHINAPH

Husnitia sghup CoHy— O—C,H, panren2, auda Xynoyi cywranx, Kail-
Haw Temoepatypaci 30°C, wrebuli suuancn 0,7 14/M7%, y ixyaa yaysuan, ocon
ananrajanand. Ilustun adup ysow saxr cakJanramsa, afungca eépyenuk
TARCLOHIZ X4BO HHC.HD]'}{‘JRFI O11man CeKHH-acTa OHCI'I,EIJIHHHG, RO TAGRY TH-
POICORCHANAG XOCHA jod sajils

T - O.‘r -
C-}E_[ﬁ_{:)‘()_:! & — Ci_]_-g"_‘{u:i-} "'—"0 _‘”CEIEB
O—0OH
Srhupaapnn xaitamaan oazun KJ €ppamnaa nepoxenn SHpHKManap
Gop- Ayimirnyn aunaenn AosuM.  ITlepokcunnap HoOA  HOHHIH 2JaeMeilltap
fiolrata oxCunIaliIN, HATIKAAA paHTCH3 Kadauit HOLWE 3PHTMAaCH Caphk
PANTT A KHPAIG

(310N, 0, 2K FH0 o (CHLO),0 - 2ROH - J,

Aniifam osminnan abupaapra Yaura moc caftrapysad  (8VIHAETA TEMMD
cyAbibarunir cyararn KoHUeHTpAAHTaH >pUTMack) k¥und, dakixatud, nepok-
CHAAAPIAL TGIAJAM ROG3HM.
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Jystun spup ér, cMona Ba OOWKA OPraH#K  MORNARAD  YYVH  AXuw
apatysud  xucoOsaaHanu. ToBapWYHOCIRKIA TOBAD-MAXCYJOTJAPHHH aHAM3
KWAHIAA SpuTyBul cpdartila MILIaTHaanu.

Anusor CH,—O—CH, denonmmir onauil apupn. Y nu peronsriapra
raJioreH afKILAIap TABCHP STTHPHO OJHHAIM:

I

AN V.

[ o — (o

./ ~/
HATpHLl (F@HONAT aHN30A

AHH30N 1050pH  TeMiepaTypala KafHa¥auran CYIOKJHK, ¥  nyvpakgas
apoMarik GHPHKMANAD CAHTE3 KUANMY YIYH AacTNalKe XOMawé Xucobaanams.
YujaH, wyHunriek, OYeRJaap, Typau Xua rpenapataap pa OPTaHUK  CFil-
TegHWHT O0LIKA MYXHM  MaxXCyJaoT/[apuHH Ogumia  dolifajauunan.

Huokcan. ITUACHIAHKOAD  CYabPaT Kenora 6Hiad KHSAUPHATANIA,
HURAMK TY3:mian o21Hd 33ap—Inokean Xocun 6yaagu:

O
N
CH,—0OH HO—CH, y HC/ CH
T p 00 e MR on0
CH,—OH HO-CH, H,C CH,
N/
O
1.4- nuokean

Huoxcan panrcus, TnHug cyokaux, 101° C ga gafnaiian, Cys pa yr-
JeROAOPOANAP Gunan AXulM apalallaid. IPHTYBUM cHGATHZZ MLLIATHAALN.

66- 8. OAmaid uuunnk apHpaap. 3THACH OKCHA,

Omanit KAk shupaap y4,7¥pr, Celu Ba OATH aB3oaH GYamH
MYMKHH.

CH,
N ﬂ/, E O H,C I 2
O sz\ p: H, H,C CH, H,C /CHa
O N O
STHAENT OKCHA  TPHMCTHACH OKCHIL Terparaipodypad  TeTparuaponupass
¥Yaapudiir Mofdanap OnaH XHMHABUR peakKUPaAra KHPHRMIGH (3Thaesx

CKCHIAAH TawKap) oaduft spuprapuakura yxmaing.

Onsufl UHKAUK 3GHpAAPHAHE 3HF OAAHHA BAKHAH — 3THJEH OKCHE
oflaToari wapoutha ras,-+10,7°C na xaiigainu. Cye Ousan Heranran
ricbataa apanamlajin., ¥ XuMHABHH MHUXAaTAaH KYAa aKTHB OVarasJau-
i Y4yH Typad haboparopHsa Ba CaHOAaT CHHTE3NAPHAA HIJIATHAAAN.
Macanan, sThaer okcHj, cyabthaT Kuchora HultHpoksza 100°C a fo-
CHM TabCHPHIAA CyB OMPHKTHpHO, STHUJEHIVINKOAB XOCHA KHAAHH:
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H,C—-CH, +H,0 HCCH,—CH,0H
N - |, 2-sTauanaR
)

ITHACH OKCHA CIHPTAAD OHA4H CyALD AT KHCAOTE HIITHPOKHAA KH3-
AHPNATANAA FAHKGAHHATD MOI]DSE]JHPHHH XOCHA KUNain:

Cit,—CH, + C,'1,OH - CI1,—CH,
N i !
O OH OC,H,
By =hup mennmosoane Aefiunain, y ueamwonosa sdApaapu yuyd
sphTyBun cratHaa WUJATHIAAH. DTUAEH OKCHATra aMMuak OHpHK-
Kauyia asMuoHoCIHpTAap xocud Gynami. Macagan:

H,C—CH, + NH,—-CH,—CH,

NS | |
O OH NH,

STaHD aMMH

AranojsaMiy KYRYHAHK Ba pe3kda cauocarula, niacTeguraropaap
Ba CHHTETHK IOBYBYH MORAanap Tapxudnra Kymuaysun Moina cupari-
Aa HINATHAAMH.

3THACH OKCHAFa BOJAOPOL KLaHUA TABCHP ITTHPHArAHAA STHJIEH-
LUaHTHAPIH XOocHn 6§aaiu:

NS | |
O OH CN

:‘_:?'I'ii.f}EEIlLlHEHI‘HI[pHH AKPHICGHATPHA Ba aKPHA KRCA0TA OAHIO YIYH
HNLa rvaa o,
2TuaeH OKCHANNHT ';'SH CAWOATAS BKHKH YCVAla olMuYann;

1) 2H,C=CH;+2HOCI—-2HOCH ,—CH,Cl Ca(OH),

O
. N
LMD: | 9H,C CHy4CaCly+2H,0
0,; 250°C
2) HC =CH,

——=* 2H,C —— CH,
fnlgr AgCl 2 \/ 2

O

67- 5. Qprapik DECOKCHANAP Ba FPHAZONEDOKCHANAD

BoZopos Hopokci 1 MOSEKYAACHAATH BOAOPON ATOMIAPHHE YIeE-
ROAOPOL pajllikas i ira aamamwmnmuanian ruaponepoxcuanap ROOH
(61TTa BOAOPOL atTiall adnamuiran) sa nepokenanap ROOR (ukrH-
Ta BOAGPOA ATOMI (LINMNGIraH) XoCra O6YnagH.

Oanaimu, Fugponcponcngnap acocanl yraesozoporJIapHHHT aBTO-
CKCHIMAHUIEN HATIRACHAN xoona OYnany, peakuHs pajnkan Mexa-
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HA3M OViinua Gopaan. Bynaa aacraad panuraa naiijgo 6¥nann: R éxkn
ROOQ:, cyurpa zanxnp ycann: |
R -4+0=0-~R—-0-O
R—0—0 +R—H-»ROOH+ R Ba XOKA30,
[ponece sanmup yagauuiy 6unas tyxrainu:
R+ R
R + ROO:
ROO*--RO0O:

Anglacyasparaapra JiOBuR HUWIKOPAAD HUWTHUPOKHAA BOLOPOA me-
POKCHA TaBCUP STTUPHAFAHAA, THADGISPOKCH] BA NEPOKCHA XocHA Of-
Najau:

SOWCH,), + H.O, + KOH - CH,00H + KSO,CH, + H,O

ME THATHAPONEPORCHA

S0,(CH,), + CHO0H 4 KOH — CH,00CH, + K50,CH, -+ H,O
METHIRNeNRC]
Bynaau Tam[qapﬁ TIApONepOKCHANAp crupTaapracyaAsdaT KHCAOTA
mutHpokaa 70% AH BOAOPOA MEPOKCHA TABCKHD STTHPHO XaM OMUHHALL.

Ht *+HOOH

(CH,),C — OH (CH.},C* —- (CH,),C —OOH

Iy

(CH,),C* + HOOC(CH,),~(CH,},C—0 — O — C({CH,), + HT

yunamd GyTHA THAPONIRDOKCHA

Xoccanapi, MeTHn THAPONEPOKCHM -— KYUJIH NOPTAOBYH CYIOKJHK,
3THJ THAPONEPOKCH] XaM KNU3AHDHITaHKA NOpTIalign. Yaaamyl Gyrua
THAPOIEPGKCHA anya SapRapop rHAponepoxckaaup, yagau 100°C ar-
popuAariia KHCAOpPOA axpaqu6 uika Oowaanad. ¥ 250°C aa nopr-
aaw Gnnaf napuyanadanu. Kyiin rHﬂpOﬂepol{cnﬂnap cyBlia 3pHMAafAH.
l'uaponepokcuiiap ciupraapra nucéaTay KySanpoK KHCAOTAIH Xocca-
ra sra. YIOBUH HIQKOPIADHHHT KOHLUERTPRAHTaR 3PHTMAMADH Tabli-
puaa Gapxapop KpHCTAAd TysJaap XOCHJ KHA&AH. CYBAH MyXHTAA
rHAPOTEPOK UANAD BONOPON NEpPOKCHA CHHTAPH OXCHAJOBUH - KAiiTa-
PYBYE X0CCaNAPHHH HAMOSH KHNaaH.

Hepokcuanap — accoudNanMarad CYIOKJIRKNAapANp, VAap ruipene-
poRchAJgapra HHcSatan Gaprapop. [lepoxcuafap Kvucu3 CKCHAJOB-
ypaap xucobnapani. ¥nap KaiTapysuadflK XoctacHra »ra i,

Ilepoxcranap Ba §awayd CUHAPONEPOKCHANAD NONHMEPAAHUM peai-
HEAJApPRAA MRAHHATOP chaaTiga RUMIATHAANH.

X BOB. OKCOBHPHKMAJAP

Okcobupurmanap cHudura Taprubu xaplouua rpymnnaay >C=0
opranuk OBupukmManap kupagn. OxkcoOHpHKMAaRapra yraeBONOPCANAT -
AaTH YIVIEpOL aATOMHUHMHT WKKH BOJODOAHR KHCAQPOA ATOMHTA aaAMa-
WHHEral xocHna fe6 gapaw MyMruy, Oxcofupukmajap anplerup Bba
KeToHJapra Oyaumrazuy. Aapieraanapia kapBoHmJ rpynna eajedrsa-
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pHAal OuTrach yraeBOAOPOA PaAHKaAH OniaH, HKKHHUHCH 3Ca BORO-
poa Ounan Ooraanran 6ynaan. Keronnapna aca xapOOBRA rpynnannyn
HKKa/Jd BaRCHTJAHIH XaM YrACBOXOPOd palnkaanapu 6uaan OoraHrak
G¥naiu. AnbnerHi Ba KeTOHJapHUHur yMyMHEt dopayracu xyhuna-
rB4a:

0 R
R~ D=0
H /
R
e Nervi ¥KeTOn

AnpJerus Ba Ketouaap ouuk 8a €NHK 3aHAHPJN, SUHKANK, MHKINE
Tyinuran Ba TyfnHMaran Oyanins MymxuH., AJpAersa Ba KeToHJap-
HUHE XHMEZRUA peaknHAnapH KyAa Yxwaml, 0y yAapHHHT AXAHT OK-
cofupHKMaliap chndu 3KaHARrHIAH Aanonat Oepaiv. THfAuuran anw
Nerafl Ba KETOHMADHEHI POMOJIOTHK KaTOpH Oup xu2 ymymuii dopmy-
aa Gy Hy, O ra sra.

68-5. AnkRervA ez eeriunap

HoMenkaatypa Ba nzomepuacs, Aasneriianapiu TPHBHAAB HOME-
knatypa OViinga HOMIAmna Tertumy kKopdod wucnoranap doMuHAaly
KUCNOTA CY3WUHH adeleriln ¢§F2H Olan anMalitupHil OPKann XOCH.
KHANHARH, UYHKH AAhACTHAARP OKCHAJANUW  HATHMNACHRA TETUMAN
kncaotanapra afiaanafu. CuereMartdg woMeHKAaTypara Kfpd, ajnnae
rUANAD HOMH yJlapra Mmoc YLAeaoAopoiiddaD HOMHIE -@4b KyninMyacy
gyuum 6piad xoona kuausaaun, Macasan:

0 CH, ,
cH,—c? 321y
) CH—~ G~
CH,
sTARLL 2, 2-THMe FUANPOiaHa b

AnpIerdATapia H30Mepua YrJeBoROPOA 3aHKUDKAArA PAAHKAMNAL

xonatiura SoraHK.

Uymosn, CUPK2 Ba RpPONIOH aABAErMAHHAF H3oMepu HyK. Moneky-
Aacuna TYPTTa YIVIepoa aTeMH 6YJran adplerdl HKKH u3GMepra, Geil-
Ta YraepolL atomy OFArad aapAerij sca TYprTa HaoMmepra 3ra, Maca-

J&H!:

B a 3 2 lf/O K 2 2 11,!,0
CH,--Cl1,—CH, — CH, — ¢, CH,—CH—CH,—Cd
L. perineans H | H
CH,
3-METHAOYTAHA TIB
4 M o 1 0 CHa
CH,—CH,—CH~CX,, AR
I CH—C—C<
CH, | H
2-peTundyTanane CH,

2, 2-NUMeTHIIT POTIAHA b
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KeTonaapuuer OARUA HOMJAADY ojarfa KapOoHHA rpynna Ounan
SorAaurad yrneporopoR pallKaldapH HOMBFA KETOH cysu Kymmm On-
faH XOCHN KHJITHaAN:

H,C HG < H,C
H3C>c =0 Ho, C=0 ¢ CH—C—CH,
HMeTHINKRTOH KMETHNFTHAKSTON 0

MeT a3 PoONEIKETOH
CucremaTtik HOMeRKJaTypara GHHOAH KeTORNApHHHT HOMH yaapra
TerRUINIH YIAeRBoAopONinap HOMHIra -or KylINMYa KYIHI OHAaH XocHJ
KianHaan, Bywna kaplouua rpynnaBuRr SaHMKHPAArd XO0KaTH pakKaM
fnnan Kypeatanai:

4
HF’C\'s LO- t 3 ?H; |
pCH—C—CH, CH,;—C—C—~CH,
H,C I bl
O CH, O
J-meTHNEyTAHOR-2 3, 3- RHMETHABY TR0

Keronnap H30MepHACH YrAEBOAOPOA PANHKANNAPHHUNT TY3HAWIU
Ba yraepoa sasmkupujard kaplouma rpyniladHuur XohartHra OOFJIHK,.
Macanan:

O
CH,~—C—CH,—CH,—~CH, i
B CH,—Ci, —C—CH,—CH,

O
newTand -2 NeHTAH0H-3
{MeTRARpOIIIKETON) (AH3TRAKETOH)

Oasumun, 1. DapaaMynu cAHpTIap OKCHAJIAHTAHAA AABLAETHANAp,
BKXHJIAMUH CUHPT/JA2p OXCHAJAHTABARa& KETOHJap xocua Ofnagwu:

%)
cHy—CH,—0H un,c—cd 410
H
CcH . cH
3>CI~I—-OH L. "NC=04H0
CH, CH,;

2, CnupTiap MHC KaTaXH34TOPH HINTHPOKHAA KuU3aupusjca, Sup-
AAMYH  CUMPTIAAPAAH AAbLHCTHN, HKKHJIAMUYH COHPTAADAAH XKETOHAAD
xocun Oysani.

O
CH,0OH E:Lij;}gqi‘l—(:{ +-H,0
MET2HON 2 H
MeTaAHa Ak
CH,_ .
"NCH—OH S% & CH,—C—CH,
e —H,
CH, i
npoaasos- 2 O

ApoNaHoH
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3. Uymonn kucnota Ba kaplor kuchota Oyenapk apanammacu 300-
350°C na merann okcaanapu (MnOg, ThO,, TiQp) ycrmpan $Teasmi-
rasia, adblerunnap xocha OViaiu:

O  HO O
o NC—He—aCH.—Cl
CH—C/ -+ C—H—=CH—C{ +CO+HO
oH O H

YyMoan gucacTanan Gowka KapOoH KHCJAOTAAAD OJUHMAHE2 KETOR-
nap xocua Gyaaan:

0 HO v

CH—C{  + }}C—CHQ-—Ci-is—---——»CHs-—C——CHE*CHE +CO,FHO
OH O SR THAITHARE TN

CHPKEA EHCAOTA NRONHCH BHCA0TA

4, Kapfon KHeAOTANApHHHC TY3Aapd KYPYK Xxafganrauja, KeToH-
Jiap xocnn Gyaapu;

CH,COO 3N
CH:COO>C"' CH /C O 4 CaCOo,
KAALRNIT aterar T [}G1 0 HOH

C,H,COON . _t c H

CIH.C00.~Ca H, ¢ =0 - CatO,

K r;buuﬁﬁenacar f‘(-‘:li&@t{}&i!@ﬂ

" 5. Mgkana ranorer atomu GiTTa yraepod aToMafma Koiaawran
FaJICreRJan XOCu1aJdapiHl C¥B €K HLWIKOD TABCHP 3TTHPHO THAPOIH3-
JaHraRia, anbleryi Ba KeToH XoCHa 6ynaiu:

r OH] O
CH,~CHCl, i-g%‘g? CH—CH(  |-—CH,—C{ +H0
1,1- munaparan“ 9 OH |
- OH O
L AOH l ! |
CH,—CCl,—CH ‘aﬁ}::—* CH,—C—CH, | —+CH,—C—CH,+H,0
2,2~ X BOPN ORI L[)H

L * .J

6. Auemizeruimr ceMod Ty3aapn mumpoxma FHApaTAGHHIIHAA H
aanferuanap xocun 6yaanu (Ixﬂepog pearyiisiet);

Q
HC=CH —Lh—gi CH2=(%H '*>CHs—-C{
! OH H

Aaxuaanerunensan rH;J,!}a-r.rraHmumau KeToHMap xocnn Ghaiaau:

Hyp2+ I

i
et C=cHtO ey _cmen, | — - CH—C —CH,
I
! OH
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7. Tyiiunvaran yraeBoAopoANApra IOKOPH TCMOEPATYDA Ba WOKOPH
focnmpa KobanbT KartaduzaTophapu Huwthporuaa CO Ba Hp rascip
STTHPUO, KHCTOPOAAM OPTaHNK ONPHEMANap ONHID YyCYJH OKCOC U H-
Te3 Jehnnagn. OKcoCHHTE3 RaTHXacHAa AJbACTIAAAD XOcHa Oyaa-
nx. Macanan;

0
CH,=CH,--Ciid- 1, - - CHS--CH.;_C{

H
69-§. Anvperva Ba HeTOMIAPHHUD (PUSHK-XUMHABHH X0CCANZpH

PHank xoccasapw. ANLICCIAIAD TOMOJOMHK KATOPHHANT Oupuiuy
BAKHAM — "NYMOAH 3ALAIITHA YTKRP XHAAR ra3, ypra Bakmaapi—
CYIOKAHK, KKXODH BAaKMI2apH KATTHK MoAna. KyiH aibleruzaap cys
Ouqal axoil apadawain. IOKopu sakragapr cysia apuMafian. Afb-
rernanapuiar Gapuack cnuptda Ba sdupia AXMH 3DHHAH.

KeToRJApHUHT KYilH SaxHITapil ¥3ura Xo¢ XIANH CYROKJINK, cysla
SXWH 3pniiH. YJAapHHHD IORGDPY BaKuAapl KaTTHK MOAAatap. KeToH-
Aap CoupT Ba 3dapra axmu spuitan,

Anpaerun Ba KeTOHJapAa BOANPOA aromnapid (akaT yraepox aTto-
MH Cunan GOFAANTANJANTA VYVH, VINNHUUD MOJCKYAANADH ACCOIMIAH-

9 Kareada

Baban adLaer A Ba KeTOHAZPHWAr {HH3HE XOLcanapn

Coiri - HucGuf | CUnNAUpHID
ray tempes Bailvam Lo pgap ey [ €FP AT

Homa Deapryaach FaTypacH, |TEMOEpATY- 4 20 uil,

iy pacu, “C 4 n 20

o

: I_..
A-ﬂbnenmnap !

Bopranbaeruy H,C==0 -2 —fr - —_
AleTaneaersx CH,CHO —i29 29 O,7812 1 1 5382
Hpomnwon  aab zernp (CIHGCHL.CHO —Aj G (3,8063 1,3036
Moft ambpernz Cl-5iCHy/CHO — %) Ti 0.8174 1,3843
[laoMoi ansgerni FCH . CHCHO — £ 62 J,7942 1,3730
Banepnan aapaerng |CH, CH,/.CH —2 {03 0,8006 | 1,3044

Ketonnap ]

AreTod CH,COCH, -5 56 0,791 1,3636
MeTHaSTiL I TOH { H,COC, 0, — 86 80 0,805¢ | {,3314
MeTHanp opuaReToH CELLOC, T, —75 102 a,8094 1,3895
HusTinreros o, COC,H, — 47 103 0,850 { 11,3883

marat. IHvHUHET vuyd xaMm yaaphunr gafiHaw teMmaepaTypach Terdul-
AN CRHPTAZpHUMT Kafisaul TeMnepaTypajapuias anya fact (9- wan-
Baa). Aappernpaapnunr Gasvaidapi (Co Ba Cyp) ATHPrYE  XHIHNH
oclaTafll, WYHUHr YYVH yJaaplad napdroMepHs cadoaThia ¢oitna-
JaHHJIanH. :
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Xumauasenii xoccagsaph. AJpiernj Ba KeTOHAAp XHMHUABHHA peak-
UHArA AXWH KHPHINAAH. YA4dPHUHT KYNUHMHK peakuuanapH XOHz TeMm-
epatypacuga Oopagn. Anpersl Ba KeTOH/JapAa XHMHSBHA peakKIHR
acocan xapOoHua rpynna xucoGura Gopagu. Opatra adpiernjnap Ke-
TORJAapra HucbaTtaH XUMHABUA peakuusra Te3 KUPHBIARH.

1. Ajbaerua Ba KeTOHJap MIIKOPAZp HUITHPOKHAA BOJOPOA HHA-
HRZ, OUPUKTHPHO, OKCHHHTPpUMAAp {(UMaHIHAPHHAAD) XOCHJ KHAaMmH:

5 CN
i

R—C{ +H*CN™—oR—C—OH
'.
. H H

UKCHHHTPHA TYPANW XHJ OPTaHHK OGupHKManap CHHTE3W YuyH Jacr-
AabKH xoMalé xucobnanagH.

2. Anpnerup Ba KeToHaap wmarHuftoprauuk Supukmanap Onnan
peakuyara KHpHLITania ajplerdadapiaK HKEHJAMYH CMHPTAAp, Ke-
TOHJapAaH yynamuH cnupraap xocua 6ynaanm (108- 6erra gapasr).

3. ApoMaTHK ReTOHnap Harpufl OHcyabduT OujaH peaKUUAra KH-
PHIING, KPHCTANA MOALANAD XOCHA KHAAZH:

OH
Cgt{,CH=0+HSONa —= CﬂHﬁcH<
SO,Na
OH
= (CHy) ‘_,_C<
SO,Na

Ducynedutna xocuaanap KatTra amaanil axaMHATra  3ra. yJaap
aAbRErHA Ba KeToHMapHH (ONIKAa MoOAjanap apaJjalliMalapHLAH T03a
X0Na a)kparuw pEMoHHHH Oepanu. Bucynpdut XOocHnanapHUHr CYB-
JATH 3PHTMAcHra CYMJITHPHJFAH MHHepaJ KHCJIOTagdap €KJ cofa Ky-
und xKHsAHpHACA, AAbACrHJA Ba KETOHJAAp XOCHA OVJaim.

KapGouna rpynna KHCJIOPOAHHMEr aJMAllHHHIL peaKuHaaapH.

|. Arperua Ba KeTOHJapra rHAPOKCHAAMUH TABCHD ITTHPHITAH-
4, OKCHMJZap XocHA Oyaaau:

(CH,),C=0--HSO,Na

0
R—C{f: -+H,N—OH +R—CH=N—OH+4H,0
H AAEACKCHM

R,C=0+HN—OH —«R,C=N-—OH+H,0

RETOKCHM

OxcuMiap aApleryj Ba KeTOHNADHH AHMKJALI B TO33a X0AAa ax-

paTHILLA HilAaTHAAAM.
2. Anplerui Ba KeTOH/Aap THApAsHH OuJaH peakuuara kKupuinub,

THADASOHAAD XOCHI KHAAMH!
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0
CH,~C# +H,N—NH,—— & CH,—CH=N—NH,+H,0
\'l CHpxa AABJerTHE THIpa3oHH

H,C
H:C/ =O+H2\£—NH2

- & (CH,);C =N—_NH,+H,0

AHMETHA KETOH PHAPAZOHH

Taapasonnap MabwiyM TeMEcpatypaja CYWOKJAAHAAUTAH KPHCTaJaa
MOALANApANP. YhapaaH spHTMajla KapGoHW rpynna xaM GOpAHTHHA
Onanwmga goliiananuiany.

3. Anpaerugnapra cnupraap GHpUKHIIRZAH Jactaal  speMalle-
Tannap xocun Oynajiu:

CH
O |
CHS—C{{ +HO—CH; < CH,—~CH—0O~—CH,
H

SIprmanerannap kyaa Gekapop OyArarr yuyH cop xoiia axpa-
tH6 oauul KHAWH. Anpiernanap cnupraap 6ijad MHHEpaJa KucJIoTa-
JAAD HIUTHPOKHAA KM3IAHPHUATAHAA alerannap XocHa Gyiaanu;

O HO—CH, QCHs
CH,—CL -+ | " #CH,—CH+H,0
H HO—CH, dcH,

Auetannap xocua Gyauw peakuuscd Kafirapaup. Auerangap Khc-
JIOTANAPp HITHPOKHRJAA FHEpOan3nauud, sHa KaliTa COHPT Ba aJNbIErH]-
Aap XOCHUJ KHJIaAH.

4. Ansngerupdap noauMepaaHn® uM3HKCHMOH &K UHKIHK TY3H-
JHUH NOJEMEPAap Xockn guAazd {124- Serra xapanr).

5. Anphaernnap KoHAEHCATHAHMIL peaKUUANapHra OCOH KAPHIlA-
hu. Macaaan, CYIOJATADHATaH HIUKOP €KW KHCJAOTAlap TabCHpPHAA, CHp-
K4 aJbASTHAHWHT HKKM MoJexkyJacH ¥3apo KodfeHcaTJaHajnH.

Ofl

O G , O
H,C—C/ +HC—C{ — +CH,—CH—CH,—C{
H H - H

ancfoAe (3- oxeubyTaHaAL)

Xocun 6farad Oupuxma tTapkuGia anbLeTHA Ba CHRpT OyaraHAal-
FH YuyH yaap aabapoadap ped araiaad. IOKopuza sentupuiarag
peakuus a16do.as KonOercaraanu jeiiaany,

KoxuenTpiaaHra HUIKOPHA MYXATAA KOHACHCATNAHHUIL peaKLUACH
HAaTHKACHAA AHTK KYwoboran OHpHKMa xockha Oyaaiu:

137



O O o
CH—Cd +H,C~CY — - CH,—CH=CH—C{
H H 2 KDOTOH ANBACTHA M

Keronnap xaM KOHIeHCATAAHHID peakunsaapkra kupumain. Ma-
calaH, auetoH Sapuil CHAPOKCHAW TA'BCHPHAA IHANETOH CRHPT XOCHK
KHAAH:

CH, 0

H.C | ]

H'C)C=0+H,C—C—CH,— =CH,~COH—CH,—C—Cli,

I JMAIETOH CIHPT
O {4- oxcn- 4-MeTHaneHTaHOR-2)

6. Anblerss Ba KeroMJaap THAPOTeHAaHTANAa, arapieruanap OGHp-
JaMiH CnHpPT, KETOHJ4P 3Ca HEKHAAMYH CHHPT XOCHA KHIALH.

Ni, Pt

) .
H.C—C/ +4H,——» CH,—CH,—OH

H,
H,C =0+

7. AJbICTHAMAD TYPJH OKCHAJIGBYMIAP TABCHPUAA OCOH OKCHANA-
HUS, xap0nH KHCAOTANAP XOCH KRNaau:

»),CH—OH

0 0
CH,—C/ +[0] ——-aCH,—C¥
N

\H OH

(L ibACTHA2P XABO KHCAOPOIY Ba KYUCH3 OKCHAJOBYH — KYMYIU OK-
CHAHMIT aMMBPaKIH 3PHTMACH TABCHPHAA XaM OKCHAJMaHaAud., AJable-
THANAPHEHT KYMYUD OKCHAHHHD aMMHAKNH spHTMacH GHIaH peakuHs-
CH «KyMyuw Ki3zy» peaxyuacy nekuaaiu. By peakuus ajpaerupanap-
HUIT CHGAT peakuBACHAKp:

O O
ey KHBAHDHI 1y o~ ff
R CH-i—A g0 ——— NH,OH =R C\ +2Ag

Ampaaran cop KyMym npodbupka aesopnapuia kyaryra ¥xmam
KARAT XOCHA KHAAAH.

Ketounap OKCHAMOBYMAAD TabCHpHra KYRa 9wHAaMIu. ¥nap da-
KaT Kywill OKCHAJOBYHAAp TahBCHPHAATHBA OKCHANAHNG, KUCNOTAN&p
XOCHJ KHAANM:

O

|
CH,~~C—C,H, T30 | CH,CO0H+C,H,CO0H
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8. KanHuuuapo peaxunacH, Dy DeakUMSHEMI MOXHSTH Kyfmnaas
riida: HKKH MOJASKYJA aNbAerul KaTaJH34TOpJap HIUTHPOKHAA peak-
LUATA KHPHIUKG -CMHPT XaM/la KHCJAOTA XocHa guaann. Kaunrunapo
PeaKUMsaCH apOMaTHK anpierajiap yuyd Xocaup. Peakunsa anbaeriun-
Jlapra HIKOPHUHT KOHHeHTpJaHrad CYBJAH EéKH COUPTIHM SpPHTMACHHH
T&BCHP 3TTHPRIU {ifiH 6unan oaud Sopraanm:

O
¢ CH~O—C
r\/ S Tﬁ\ NS NVAN
| I == g
=,/ - 2 Y =,
Geusoll wuCMOTAHANIT
Genaur adupn
O
CH,—O (lll' (‘ff? CH.,OH
Y re(Y ()
%,/ 2,/ ‘ o + e

fensoll KHCJAOTAHHAT
KAAHAH Ty3H

AABperna Ba KeTOHAAPDHHMr XMUMHGBHI Xoccanapuparn $apkaap.
I0Okopuaa 6aéR KUJAHHTAH peéaKUHAJap &ABACTHJA Ba KETOHMAp yuyH
yMyMmafi xucobaanagu. BUpog anbaeruaaap, KeTouaapia Hamoen 6yJ-
Mmafinurad afipiM XUMHABHIA peaklUHANapra xaM KHpHIUaiu: a) OKCHA-
nanany; 6) noaumepnaanaaM, B) mypaxka® 3pup Xocua Kuaanu pa xo-
Ka30.

70- §. Anpaerua Ba KETOHNADHWHI MYXHM BAKHJANAPH

Yymonu asedecud {(bopmanenernn) H-CHO panrchs, §3kra xoc
VTRHp XWanu ras, —21°C aa gatialinau, cysga axwg spniinn. Cysnard
40% a¥ aputMacH bopMaanH EeAunain. CopmanpieryiHi{lir CVe-
Aard sparMaci GyraatHiaca, KyRH MoneKyadap MoiKMep — MOMHOKCHME-
THiel (mapa-hopmanpierka) xocua 6fnasu. [Tondoxcumernaenra xuc-
Jora TabCHp 3ITTHpHWACA, Y nNapuananulb, walitanan  Qopmanavacrity
xocHa Oymaan. UyMoaH anpAeraiHHED XHMHABHIA Xxoccanaph (oitika
ANpACTHAZADHHAr Xoccanapufad dapk wuaaay. Macanan, aymoan
ANbAErHATa HUIEKOP TABCHD STTHPHJACA, METHI COHPT BA YVMOAH KHC-
JTOTa TY3M Xocus GYAanH, YVHHHT FOMOJOTAAPH 3Ca  CMGJ4 XOCHA KH-
JaH, '

UyMmoan anpaerifg sedoq GunaM peaxunsra kpphullid gonon-dgop-
MAABLACTHA CMOJd, MOYeBHIA GHA4H peakuuAcHian 3ca wapOamunm
¢MOJIa QJARHAALIN, YJaap aCoCHRa MAacTHK Macca Tavihidaiaad. Tlaac-
THK Maccajapial KYDHAHU MaTepHaANapH, TeXHIK MAKCaAsap yuyH
Xap XHJa peraanap, yi-pysrop GyioMmaapa Ba OciinaJjap Huwaad -
KapHaaiu,
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Canoatiga ¢opMmaabiersl MeTaHOJHH KATaJMHTHK OKCHAMmall #yaH
Gunan oakuagd. Byruur yuyn merauwon 500—600°C za xapo KxCAOpO-
Iu Guaad ras ¢asacHma MHc Cxu KyMyID KaTalH3aTOp/Napd HUITHPO-
KHna ORCEANAGHA IR

O
CH,0H + L0, - H—C{'{ +H,0
METAUOH 2 H
UyYMOJH a/bAETHA

Xo3upre BakToa camoaTAa METaHHH XaBo KHCJAOpOAM OHAAH uana
ORCHAAZID 0pKaNy GopMAaNbAETHl OJHHMOKAA:

CHy T2 H—c
—H,0 H

DopMabaerHAHHHE KYT MHKJOpH H30Npen oauwira capdranann.
Y CHHTeTHK Kayyyk wwnal uHgapHluga MyxuM Xxomawmézup. Bys-
nay Tawgapn gopMajgpnerngian OYEK, CHHTETHK Kayuyk, dapmauen-
THKA DpeRapaTaapd, NMOPTAOBUH MOAAa Ba 60owWwKa KYNIHHA OpPraHmk
GupuxmaJjap oJNMBagd, Ynradn kVHUHAHE CaHOATHAA YapMJapHH
oxophiallila, Faagaa bBa MeBa cawnafiaurad oMmbopaapun pestndex-
UpAIauaa xaM pohnanannaain.

Cupxa arsleeud (aueransgerns) CH;—CHO paurcus, ¥sura xoc
YTRHp XBAAH cywKnuk, 21°Cra  xafnafkian. Cyeaa Ba  Gollka &yn-
rHH4 OpraHuK SPHTYBUHJapAa AXiUg pHAAN. - JKyza cyloaTHpHATaH
CHDKA aJpjernn xywmdyit — oama XHAHra sra {aueTasJbiersji oJaMa
TApKAOHAA 03 MHKAOpAa Gy.najH), YHHAD KOHLCHTPALHACH OLINDHJ-
rauga Oaadyit xuman 6yrypun O6}mud Konaau, Capka amegerus KhHc-
AOTANAD TABCHPHA2 OCOH NMOAHMEpNaHH®, LUHKAHK NOJAHMepiap — na-
panbaerna (CYIORJAHK) Ba Merasbieruad (KarTtHy MOLIA) HH X0CHA
KHaaan., Cupka anpiAerdi cHpkKa KHCAOT2, CHHTETHK INoJHMepJap,
hopusop OHpHEManap Ba OOWKa OPTaHHK OWPHKMAJAP ONHIMAA My-
xum XoMmawé€ xucobaaHanu, CawoaTaa aueTanbAECTHANR KylHmary
yeyanaap acocHxa OJUHAAH.

1. Kyuepos peakuufici AacocHAa AaLeTHAeRJAH OJMHIL:

O
“
e__.Hc-cl
H

2 4

H—C=C—H+H,0

2. STHAEHJNAH CHHTETHK 3THA CIHPT HUINad YHKAPHIL DPHBOXKJAH.
raHAaH CYHC 3THX COHPTHA XaBo KHCJAOPOIH OHNAH OKCHAJAWT E&KH
YHH MHC KaTaAu3aTopd HIITHPOKHAA Aeruaporewaaw ityaun Guaan
CHPKA afblIern] ONUHMOKAA:

O
[Cul, 300°C Ve
o HC—Cl

2

+
H,C=CH, O

»H,C—CH,0H

3. DTHNeHRN aneTaAbieTHAraya KHCAoOpox Oxnad €KH cywy ¢asa-
na xaBo OHNAH MAC-NAJNAJHH KaTaJH3aTOpPJAapH HIITHPOKHAa OeBo-
CHTA OKCHAJAI YCYAH HILNAG YHKHATAH,
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Ayeron (numersageron) CH;--CO—~CHj panrcns, ysura xoc it
nu cywokank, 56°C ga xafuaian. Cypga axmn spuitan. Axeton KyO-
4HAHK OPTEHHK MOAZakap YYYH XA SPHTYBUH, WYHHAr YuyH YH-
AaH CcaHOaTiAa TypJH MaxcyhnoTaap Huial uakaphmaz (cuuveris Ba
alleTaT TOAA, KHHOMJSHKajAap, AOPHBOP MOAMNAJAD Ba X0Ka3o) 3PH-
Tysuy chdatura pohinanannaagn,

Aueton érounn KYpyx Xafifaw pakTUAA Xocun 6faapu, JlekHH ¥
Gomka Moatasap Ounan apanam xoana OFaragk yuyw ynp 7034
Xoaia axpard oaum kuinn. ILyuuur yays Kypyx xabzauiga xocHl
6YAran CHEPKA KHCAOTA YHEHT KagbUHAinH TysWra afiaantupuiaii.
Cyurpa KHSRHPHATAHAA [apualaHa(, 2UeTOH Ba Kajbuuil KapOoHaT
5OCHN O¥hafu:

CH,CQOO N
\Ca «CaC0,y+CH,~—~C—CH,

CH,c00” 1
0

Cysrra fuanapaa Oy ycya Vs axamuaruuu fiyxorran, Xosuprd
pagTha agerod HedTHH Kafira HuLlampAa Xocua Gfranuran xoMawe —
[pondaeniasg oauumokxa. bByapga gacrial, npoumnaen ragpatiall
iJJH GUNan W3OHPONHA CINHDTIA AMAAHTHpHAaZA Ba 450-—500°C Aa
AYMYLD KATaJAH3dTOPH HIUTHPOKHIA OKCHANAHAMH!

CH,~—CH=CH, iéi% CH,—CH—CH, 2% cn,—c—~ci,

T 1
I OH O

Huxaozescanon O CYORJHK, VHAAH alleTON XHAH Kejaald,
155°C na Kaitna#igu. ¥ HHKIOTEKCAHOJHH HHTPAT KHC.IOTA HINTHPO-
«Ha OKCHIArania XocHa 6Ynany:

JOH 9

C
HE H\E‘.H né o
% 210 o 2
: R
HC CH, HC i
“en,” “er!
ITHKJIOMECAHOJ UHEKJOTeK CAnOH

LIHKIOTERCAHOR KeTOHAapra xoc¢ Ofarark peaxipdanapra wupHilad-
(i, ¥ NOARAMHA TOAANAp — KANpOH BAa HEHJOH OAHILZa MyXuM XOM-
€ xpcobaanaan. LinknorexcadoHgan capoaTAa Kanpoaaktam OAH-
(1 aLH.

Benzoli aredezud (Genzanpperna) CsHsCHO oparaaru wapOdTAA
aud iy GOAOM XHAJIM paHTCH3 cYyoRauK, 179°C na kaftwafign, Den3anb-
nern) tabuataa UNAHMHOPHE XOnKAa, ayudk Gomgom rtapxkubmpa amur-
A&AHH TAIOKO3HAH (CAIOKO3AHEHT [HAHKI KNCROTA Ousiai OupuxMac)
XoaHAa ydpaltan. AMHTAaJHH rUApoJH3/aHraHAa Geusanbierif, UHA
HHA KRCJAOTA Ba TeTHUIR WAKApCHUMOH MORRA XOChHA Oframu:
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CEHE —CH_O_CIEHflOII._I_ I! EO —}‘Cﬁl‘l 5_“"CHO + HCN+CIEH2201]

I
CN

BeHsanbnerug xasojard KHCNOPOA TabCHpHAa oKcHAAanH{, GeH-
300t KHcJoTara aislaHajl, MYHAHT yuyH OeH3ajibAerHA caknaHrauga
HaHw Oyrusuraua TyAFHsnb  Kylinanom  Kepax, Densaabaeruanan
Typan OV€K moananap ©AHHAAH. YBAaH WYHWHTAeR, MeailuMeana,
napgioMepns Ba KoHAHTep canoatuaa dofigananunasy.

Ageropenon (MeTnndenuareron) CegHs—C(O)—CH; xprcrana
mopda, 20°C pa cywoknanant, 202°C pa xailiwaiinn, CyBrma spuvaiiny,
xywd§ii xuara ara. Xywdyit moazajap Ba ZOPHBOD Npenapatnap
CHHTe3 KHNMINAZ Huuiathaand, Macansad, COBYHIAD aApOMATHE XHA-
XOCHJA KHAHWK yuyH ateToderor kyutunaim., Canoaria aueTopEeHOH
ciipka pa ©Oep3oli KHcaAoTanaprusr Oyrnapmr  apanammacaun 400—
500°C aa KaTaauzatopliap {tophii OKCHAM, MATHKN OKCHAH) YCTH-
Jad yTKa3nd onHnaau:

CH,COOH-C,11,CO0H -~C,H,C (0} CH,+CO, -+ H,0

Banuaun {8Kku M- METOKCH — - OKcHOeH3aNLAErHA) BaHHUA KV30K-
aapu {(nyeTn) rapkubnga 2% rava 6yaauni.

Bauuaun 80°C na cywoxnaHaanrag KpHcrana Moxfa, Y EKHMJIR
xuara sra. O3HK-0BKaT CaHOATHAA KOHIOUTEP MaXcyAoTaapH Hiunab
uHKaprmaa wwaaThaaan. LlyaHEraex, ankorofcis HYHMJAUKAApP HII-
Jah uynKapHAa, napdromepia caHoaTHAa xaM yriaH ¢oiirananp-
Aain.

71- §. TyitsuMaran aapaeruy Ba KeTOHAAp
TyfinaMaraH yrieBolopoanapaard OuHTTa BOAOPOA ATOMHHKHI AJBASrH]
O

Tpynna (—C{ ) OuaaH YphH aMMAEMHRINMIAH XocHJ OViaran Mopdanap
H

mpiunsazan arvdeaudaap definnany. by cund OGupuKmanapH HuYMia opa-

JAatMa kywdoran TyhuMMarag OKCHOWpUKMANap KN Humiataaagu.  Mone-

KyJaacha MKKHTa TyHMHMaraH yriesciopoX panuxain Onnan Gornasiray

KapOonua rpyunam (—C—) moffanap mijdunsazan Kemoradp Reiinnaiu,
[

0
Oanplum. Canuepus cys roptud oaysun Onpnxuanap (KHSO,)

HINTHPOKHAA KH3AHpHAranja Oexapop TYAHHMaraH CIHpT XocHa O¥-
Aajy. ¥ Tesna H3CGMEPJIAaHMG, akpoJieHHra aiaaHalu:

142



.......

{"H;~~CH—OH CH~-OH 0
I C
CH,—OH; CH, I

Akposenn T¥iHUMAaran aJplerniAApHUHr AACTAA0KH BAaKHIHAHD.
Y canoartka dopmafblerulin cupka asaegerns 6anan OyfF ¢asana,
GocuM OCTHAA KaTadad3aTop HIOTHPOKHAA KOHAeHLATRAO ONHHAAH:

O O
H—Gl  +CH—Cd —— & [HOCH,CH,CHO} ——
H . H

Tyifiuamaraw anslerng Ba KeTOAJAap KPOTOH KOHAEHCAUKA peak-
OHACH RATHACACHOA XaM OQAHHAAH!]

CH,0-++CH,C (0) CHy-» HOCH,CH,C(O)CH, ——
= ik
CH,CHO+CH,C(O)CH, ~CH,CHOHCH,C{O)CH,

— 2 CH,CH=CHC(O)CH,

Xaccarapu. Opanatma gyuboran TtyfinuMarald agqLpers#f Ba re-
rounap 1,2; 3,4 éku 14 xonartnapaa GHPHKINN peakuHRRAPHTA KiI-
pHIIALH, - _

Xumuashi peakuusadr Kawjaft hYHaaaumina Oopuuld pearerT-
HEIF TaBHaTHra, PeaKUHA WAPOATHrA, SbHH PeaKHHAHUHI GopHLl Me-
xauu3mura GoraiK. Macaaan, ¥xpoToH adbderui 6yF dasard 150°C aa
HHEKeSb KaTaai3aTopH UWTHPOKMAA CHAPOTeHf«HIavia, 1Y{HHI4H 4Ab-
Aervi Ba CMHPT apafammacH ékH $aKaT Crupt XoCHa Oyaakxu.

- - iy +H.
CHCH=CHCHO ~~—* CH,CH,CH,CHO — CH,CH,CH,CH,OH

MOI anbrerun CyTua cnupr

CH,=CHC(Q)CH,

—h
“‘_H20

1. Tyiiugmaran kKerohnapAa BOAOPOA MoOJeKyJaack KVmBor XxHco-
Oura dupiKani:

H,, Pd
(CH,},C—CHC(O)CH, 225 (CH,) CHCH,CIO)CH,

MEIHTRA ORCBA HSOﬁ}' THAME TRAKSTON
H
C,H,CH=CHC(O)CH, —* C,H,CH,CH,CO)CH,
G H3HIH e HA Ue TOH temnSy TaLkon

2, TyiupMaray aabAeruvafapra raJjgored TabcHp STTHPHArauna
peakuna Kyloor xucoGdra Gopani:

CH,=CH—CHO+-Br,—~BrCH,~CHBr—CHO
3. Tyhaunmaran advieruanap Kuchaortanap Onsag Xam 6upH-
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KHII peaKUHACHra KHpHWIazu, OHpOK rafored aToMH KapOorcHA
rpynnara ysog 6yaran (8) xonatra Gupuragn:

CH,=CH-CHOA-HC! -+ CICH,—CH,—CHO

dur myxum saxuanrapu, Axposecun CH,=CHCHO §rxnp xuran,
panrcHus cyloxJaug 6yau6, 52°C na gahkwahiu.

Axponenr aabferufinapra Ba TYAMHMAaraH yraeBounopoiiapra Xoc
6ysran Gapua XEMHABHH peakuHAgapra kHpHLIagH. ¥ OCOH HOJHMep-
AaBaaw, AKpoJieHH alpHM CHHTETHK CMOJanap Ba KaTTHK TNJacTHK
Maccaqaap uwnad yuKapHWAa MyxuM Xomaweé xmucobaadann.

O
Hoauun arwdeand C;H.—CH ::CH—-C{ CapHK PAHTJATH MOHCHMOTH
H

cyioxaux, [,1°C na cylognanaann, 252°C pa xafirafian. Exumnn xyw-
6yA xpara sra. O31K-0BKAT Ba NApIOMEpNsa CAHOATHAA HULIATHIARH,
O

Lumpass (CH,),C=CH—CH,—CH,—C(CH,)=CH—C{_ sgup wor
H

Japli tapkaduia, acocaH, JUMOH MOHMAA yupalita, Llutpyc mepanaprnpye
XpAnHN  SCAATYBYM XyuIGyiR Mmoficumon cyloxauk, 228°C pa  walinafian,
Lntpans napduomepnsn Ba 03HK- OBKAT CAaHOATHAA RiNAATHAALH.
Memuasunuacemon CH,—CO—-CH=CH, rt¥AusMaran KeTcHapHHHL
Or AN BakHaR, ¥ YTRup Suand cyiornuk, 81°C na galtaatinn, Metuasunun-
KeTCH TOJUMepNalail, WYHWHD Y9yH ¥ IL1gCTMAcca OJMuida HILIATHA AH,

X1 B OB. KAPBEOH KHCROTAJAP BA YNAPHUHI XOCHNARAPH

O
Tapkutn kapGoKcun rpynmna —C{ AH opraiKk GupHKManap Kap-
OH

bon xuciomasap nefinnany., Tapkubnia OutTa Kapbokcwa rpynoa Gyaran
Oupukmanap Oup acocaH, HKKHTa OF/ca —— HKKH acocaH KapOOH KHCJOoTa-
qap nefinnagn.  KapOoH Kucnoransap KapOoKCRA  TIPyMIla paXukaJUHHHT
Xapakrepura kapad, TVAuHra#, TyAuHMarad, apoMATHK Ba X0Kazo GVvialn.

72-§. Tyiinurau Onp acocau kapbon kucsoTanap

Homenkaarypa Ba usomepaach, Tyituaran Sup acocan KapGon KHCAOTa-

JAPHMHD TOMOJOTHK KATOPH UYMOJH KHCIOTAAdH H—C{ GowimaHay.
OH

¥ uuHr romonorak garopn G H,,,  COOH ymymuil chopmynara sra. Tyiiuy-

rad Omp acoCau KapOoH KicJoTaltapHy HoMJaulda Kyndasiya TPHBHATL HO-
Menkaarypafan gofifananmaain. Tpusmaab HoMm KHcAoTa jactiaé kaHjaf
XOMALEdaH OMHHTAHJHIHHA KypcaTagn (MacalaH, yyYMOMH KHCJ/I0Td YYMOJ/H
JaH ONMHTaH). ‘
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Pauyonan HoMeHKaaTypara Kypa HoMJalIAa kKapOOKCHJ Tpynmna
Gunax OHPHKKAH YTJAeBOLOPOL HOMHra KapOoH KHCAOTa cy3n KYuH-
Japd. Macanan:

f/’o O
CH,—C C,t, —c
"o “oH
MeTaH nponax
kapGoH KRenoTa KapOoH KHCAOTA

CrcTeMaTHR HOMEHKJMATypara acocad HOMJAWAA acocHi  yrie-
POR 3aHKHDHIATR KapOOKCHA TPYONAJard yraepold aTOMHHH Oupud-
un el xucobra oaub, TerHIINH TYHAHATAH YLJIeBOZOPOAJAD HOMHIA.
KHCJAOTA CY3HHH KYiIHO aﬁgmaﬂﬂ. Macanan:

Vs Yoo 2 ‘ﬂo
CH,—CH,—C{, CH,—CH—CH,—C{
OH | 4 5 OH
CH,—CH,
nponaﬂ EBCAOTa 3* MeTHANeITAH KHCIA0TA

Tyiiuurag Oup acocaM xapBOH KHcJAoTanaplAa YIACPOA CkedeTll-
HRHr BAa KapDOKCHJ [IPYNODAaRMHC 3alKHpAa MofJammpmnra kKapad
H30MepHAHMHRT HKKM TYpH MaBxkyz Oynagn. Mosekynacepa Ourra,
HXKHTA Ba yuTa Yraepoa aroMms OysraH KapOOH KHCJIOTaap H3oMep-
Japra sra sMmac. Kudcaoradaapza usoMepHs FOMOJOTHK KATOPHHHT TYp-
THHYH ab30CH ~ MOH KHCaOTaRan OomavajH., YHHHT HKKHTA H30-

MepH 00p:
CH,—CH,—CH,~COOH  CH,—CH—COCH
|
CH,
A« MOR RHCAOTA 150+ MOIl KNCAOTA
(6yTan kucmoTa) (2- MeTRANPONAR KucaoTa)

Kapfoxcna rpynnanupr radnatH, KpadT-mexaunk HyKTaW Haza-
pHAaH Tyﬁnﬂran KapOOH KHCJAOTANADHUHT PAANKANAAPHAATH YTJAEpOX
atomu spi-rubpugnanum xosathaa Gyaand. Kap6orun rpynnamari
Kywbor OHnan Gorianran yrJaepon sca Sp?- rupuaNaHRIUTa 3TA.
Kapboxcun rpynnaja HEKHHYH KUCAOPOE  aTOMHHHEI MAapBKYANNTH

afnpaeruanapra xaparanaa xucaoranapiart C=0 kapBoana rpynna
o e
;wﬁa)ﬂapnﬁha}garap'rnpanﬂ Yuaa »JMeKTpOH 3HUIHK GHpPMYHUA ODTHR.
/" Kapbon KHé@Taﬂapnaru—OH FpymHIafard  BOAOPOA-KHCHOPOIL,
6or KyrOnanrad. Bynmafl xytOaasnw oxkHOaTHAA 3neKiTpouaap wydh-
TH KHcaopoara fatamom ytaau. HaTukaza Bogopod uuchaTan Myc-
GaT §* 3apsjra sra GYNHG KoJNALH!

ola

R-cd N
ot

MoJaexyaagaras aTOMJapHUHT ¥3ap0 TaBCHPH KapGOKCHJA rpyina
MHCOJHAA €pKHH Ramoén OVnaju. ¥YuaarH kapGoHHA rpynna ¥3u-
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HUHT CReMH(HK XOoccallapHra 5ra Mac, YyHKR KHCJIOpOA ¥sHra THA-
POKCRJ TPYNIAaZaril KUCAOPOILHHHT 3JCKTPOHJAPHHH TOPTHG TYypans.
Hataxana rugporcun rpymnmafard BoAopod OHJIaH KHCAOPOX OpacH-
Rary Gorjanuin sandaawain Ba BOAOPOA ATOMH MPOTOR XOnHAA OCORH
aApafaiy — AHCCONMNAHAAM:

-

0 ;?O
R—}C{{ & == R——C\ +- H+
O«H O

Kap8oH gucaotanapEEHr AHCCOLWJAHHIN RapaxacH gaplokcua
rpynnajard pasukaira xaMm Coraug, Paj#rxangar# yraeBoAOpoRaap
COlH OpPTHIIH OMJaH KapOoH KHCAOTANEPHHAT AHCCOUHAAHHIN KOHCTAH-
TacH KaMasiaH,

Oauanwy. Bupaamup coOHPTAAP Ba aAbAETHINAap ORCHAAAHranja
KapBor Kincicra Xocusa Gynamu. Byraa yriepon aToMJIapHHHHI COHH
Yarapsadigu:

' O
H,C—CH,—OH i‘l [])ﬁ, cH,—~c{
)

OH

5THA CTHPT CHPEA KHCAOTa

o o
) o V.
LH&——CHT—CI-IQ—C{H—l——]-eCHg--CH,-—CHE-C\OH

Moll anbleruy Mot gHCJHIOTA

¥raeBoAOPOANAPHUHT  TANIOTEHAM XOCHAAaNapura kannil UHaHBA
Ta'bCHD ITTEPUICA, HATPHANAP XOCHA GVaju;

CH,—CH,Ci+K —C=N-+CH,—CH,—C=N+KCl
Hurpuanap cytontipuarad MiHepan KdcaoTanap GHIaH KUSIH-

pPHAraAla ¢ys OUpUKTHPUD, MHAPOAU3NAHAAY — TErHIUAH KHCNOTA Ba
aMumilax xocun GyaanH: -

0
CH,—CH,—C==N b CH,—CH,— {OH +NH,

Canecatna nedTs TapkuOuAard 10KOPH MoJeKyJatn yraesoaopo-
AapY KaTaANTHK OKCHANaAO, 0KOpH MOMEKYJAanM €F  KHCJA0Tanap
OANNaA:

. O] ‘ ©
Ci§ —{CH,),—CH, »CH,—~(CH),—C¢ 4
OH

KATANNIATON
yiaesHodoron
,&’O
+CH(CHy), —CX
OH
EHeNoTanap
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73- §. Tyiiunran 6up acocan gapGon KMCAOTANAPHHRF BH3HK-XHMHABHI,
Xoccaaapu

Tyhuuran 6up acocam gapOOH KHCAOTAAAPHAHT KacTAabRH  yu-
BAKHJH OAATHAATH WAPONTAA YTKHP XHAJH, cyB OGHJaH xap Kanapai
HUcOaTAA apaaallajiuraH CYIOKJHMK, OCOR Xalilanaau. Kedsurn pa-
kunnapn {Mofi kucjoragan Gounal) ERUMCHS XHAAH, MOACHMOR:
CYWORMHK, cyBia émor spuiiau. IOKopH Monekynaan kKapOod KHCAOTA-
Jap — KaTTHR MoAama Oyaul, cyera sprmatign. 10- xapsanga ynap-
HUHT' (PH3HK XoccanapH GepuJirat.

Kapfon kucnorasapna cn¥priapra HUc6aTan aHya KYWlH ROAO-
poa Gornawmm xocun O6ynazn, uyHxH yaapaarn O—H Gor xyrbnan-
rat., Bywzan tawkapn kapOoH kncAoTanmap KapOOHHN AMMOAHAATH
KHCJIOPOA aToMNapH OHAanw xaM pojpopoa OoOFJIaHHW XOCHN KHAHIUR
MyMKHH, XAKHKATAK X4M CYIOK Ba KATTHK X0JaTAard apOoH KHe-.
A0Tanap acocaH IHKAHK AHMephap €KW UH3MKAN CTPYKTYpa K¥pH-
HHWHAA MaBXyl G¥nazu:

0O=C—0H . . O=C—-0H . . .0=C~O0H
I |
k R K
Bysnali acconunanran JuMep CTPyKTypanap OYF XOJaTHAA XaM.
KYTOCH3 3DHTYBUMIAPAA CYIONTHPHATAHAA XaM CaKnadaiy,

-xkazZean

THAnHraw Gup acocAn RApHOH  KWCAOTAMAPREHL (H3INK XoccaNapH

HEE”{;?:;‘ Kafitaw { Hnegun l
HoMu LaeT]) pMyAach : TE'MI‘IEEST}’- T 8H9AHIH,
- "eg;‘::f?{%ﬂ oM, “C dgﬂ
N
Yymonu khcsora e HCOOH 8 iol 1,2206 l
CHpKa kHedoTa o CH,COOH 17 118 1,084
Mponkon gncaota C,H,COOH —29 45 | ©0,9926
. Mot knenora 7 CsH,COOH —3 ] (,9581 i
. Haomofl gucaora .~ {CH;),CHCOOH —47 154 ,9482
Banepuan_guenota CHy(CH,),COOH —59 (87 | 0.9420
KamnpoH gucaota CH,(CH,),COOH - 205 0,49241
JiaHT KHCJ0TA CH,(CH,),COOH —10,5 223 0,9180
Kanpun mucrora CH,(CH,;,COCH 16,2 0537 0,9}102
INemnapren kucaota CH,(CH,),COOH 12.5 253 0,9057
ManbMaTHH KHCAOTA CH{CH, 3., COOH 62,6 | 275.5 {0,849
| (100Mm) {7{5*%
Maprapun Kncsora CH,4(CH,),,CO0OH 60,8 | 277, ¢,84
prap glolshag %ﬂ%DMM) {mgg
Creapui xHCAOTA CH,(CH, ) COOH 69,4 ¢,
pHIL | 3(CHz)sg (100xm)]  (70°C)
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Xumnasnil xoccasapn, 1. Kapfon KHCAOTaNapuHHT MHAPOKCHN rpylia-
CHPATH BOAOPOA ATOMU MILKOPUH MeTAanjap, HWLKOpJIAp, MeTant okcuinapu,
kapGonatiapy OnnaH peaxiuisra KUDHIIHS, Ty3 XOCHA RMAARH!

2CH,—COOH--2Na = 2CH,COONa+ H,
CH,—CH,~COOH +NaOH ~——= CH ~CH,~COONa-+H,0
2CH,CO0H 4-Ca0 ~———- (CH,—C00},Ca+-H,0
CH,COOH -+NaHCO, = CHCOONa+-H,CO,

2. Kucnotanapra GociOpHUHD raforeAn GUPHKMAnapy &KH THOHH)
XAOPHA TABCHP STTHPHATAEIA WY KHCAOTAHHIT TafOreHaHTHLDHIIADH KO-

cin Gfiai:

O O
i _ #
CH,—~C 4+ PCl, ———s CH,~C 4+ H,FC,

N N\
OH C

O O

# 4

| CH,,—CHEHC\ 14 SO0, o CHaﬂ—CHg—-C\ + SO, +HC!
OH Cl

FCanoreHaUMHAPHANED PeakKunod ROOWANSTH Kyunw G¥aran Gupukmanap
OVArauanri y9yH, TYpJAH OpradiK GUpHKManap CHHTES KHAHIIAG HULIATH-

JAAAH.
3. Arap xapfox Kucjora MOJEKY.aCHNaR OUP MOJeKysa cyB TOPTHG

OJIHH €A, KHCJ0Ta aHTeApuisapy Xocun OYnagu:

O O
# #
CH,—C CH,—C

O

OH; - 0

/ _ H20 //
CH,— Cx CH,— Cy

0 O

KapOoH KHCMOTAHHHF KYPYK TY3H B3 TANCTEHAHTIADHAN apasiatliMach:
KHSAHPHATAHAA TeMHILAY Kaph oM KHCACTAHUHD GHTHEPHEM XOCcHA OYnann:

0 O
i On I f
CHOO0Na+  C—Clly —oemms CHy—Cm Q=G ~-CH, 4-NaCl
C |
CHPRA AHIHAGHA

-4, Kaplon kucsmota cnupT Gunan ¥aura cyB TopTdG 0JYBYHM MOANA HIl-
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TUPOKHEA KU3LHPHAArarna KapSoH KUCHOTANApHUHr Mypakka$ asdbupaap
Xocust 6Ynand. Dy peakilus smepuduranus pearxuuscd medmwtamn:

O O
# . H,80, i
CH,—C\ + HO—GCH, &= CH—~C—O0~C,H+H,0
OH ™ :
mpm.................. STHI CHPRA KHCJOTOHHET

KBJIOTA CHRpT TRA S(PpH
By peakuus kafTtapanp, 4yMRW KHCIOTATH MyXuTAa CyB ohuphu ocon
FRAPCAHINAAAN, WYHHHD YIYH peakilys H4BOMHEA XOCH/A OYVAAUraH CyBRH

peakuns MYXHTHARH AYKOTHD Typuil wepak.
Mypakkad aPupnap »puTysud cudaTHAa, WYHHHIGEK, CRHTETHK sMeba

SCCEHINANAPHY OAMILIA HLLAATHAALN.
5. KapOon KuC/I0TAMAPHHKRT AMMOHHAMM TY3AapHd KU3LAPWITaHJA Kic-

noTa aMufIapy Xocka Oynaagu:

9 O
CH—C{ s CH,—C{
ONH, ~ * NH,
: CHPKA WHCAOT AMHAY
{aue1amMum)

Kapoyl K¥C/I0Ta aMHANADH KH3ANDHArasaa OHp MONCKYJA CYR ampa-
JHG, KapGoH KHCAOTA HUTPHJAY XocHa GYJaiu:

O

CH,—c¥ o CH,y—C=N
N

Ha '-HEO

CHPKA KHCAOTZ FIITPHH
{ane rounTPuHd)

74-§. KapOoH KHCAOTANAPHWHC TANOredm XocMnanaph

KapBor KncaoTanap yriesodopol paAdXanliapuiaTH BOAOPOA aTOMIapH
XUMUABAH DEAKUHAra KUPHILKL KOOHTMATHra Kypa alkapjapra VXIIadm.
KapOor Kwueaota pafuKaaiapdjard BOJAOPOA aTOMJAApHAAH 3Ar AKTHBH
KapﬁOKl:HJl rpynnara GesocHTa AKIH TYPran yriaepold atonsiiarkd BGLOpcAh
xucobmanamun. HIynunr yuyn, rajored aTtoMn  aiManMHiml peaxussicHra
aBBaJ o~ XOJMATRATH BOMOPOA aroMsapu OuiaH KupHwamm. KapOoH xucao-
TaNapra @Ky YAapHHHT XAOPAHTHAPHEAAPATA XI0D CKi OPOMHH oM HILTUPO-
Kija TABCHP STTHPCAK, aIMallHHMUI - BOJOPOA atoMAapi Xucofira cognup

Ofmaju:

Br
/ L, !
CHy< CH,—COOH+Br, ~——= CH,—CH—COOH
/Izyénnon ¢ OpOHMOPOTIHOY KHEROTA
€O
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ByHia pajukaijard Oup €xu OBp Heua BOROPOL ATOMH TasoreHra aj-
Mallra# KHCNDTa XOCHJAaCH — rajoreRKncioTanap Xocmd 6ynagm. [asoren
My MHKAOPAZ OInHfaH O¥Mca, raioreH/all peakiMsacH AaBoM TG, ra-
JoreH at- Xojarparit HollKa BOACGROA aromnapu CHAAH XaM VpHH anamaiia-
JH. Macanan:

0 O
CH—CZ  AClpre Hzf:«_co-f.)l'1+f::12 “me ™ Gyl
OH Cl

TanoreHKHCAOTANAPAA Taored raJoreéHaHrHApHAJIApra KaparaHia aHya
Myctaxkam Gopnmarirad, [anoren Kucaoranap aactaalkn—rapkuSnza ranio-
red 6y/MaraH Kucaotanapra HucaraH Kyuny KHCAOTagup., Uyuxu mucco-
“UMJAHWII KOHCTAHTACMTA TAJIOTEHHHHTI DAIHKAMAArA XOJATH KaTTa TabCHp
Kipcarazu-—rajiored KapOoxcHa IPYINAra xawya AKMH TypraH 6y.aca, Kuc-
JOTa IUYHYA KYYJH XHMcoDnaHand.

TaNOreHHHHT paipKaira KHpHTHANIIHIAH YHHHT KMCJAOTANMHE XoccacH
opruuniHy MaHbudl MHAYKTHE 3dderT {(— 1 3hdext) opkany TyurynTHpHm
MyMKHH. anoreq aroMy sJexkTpMaHgui O¥araniury ydyH KYWHH yrae-
PO ATOMJIAPHAGH Y3Hra SJEKTPOHJADHH TOPTalH, HATHXaja Oy yriepon
ATOMH KHcMaH MycOaT sapsira sra GyJAagd. Y38 HasGaTuia Oy yrJiepoi
ATOMH KYiURH YLJepoj ATOMHAAH 3ACKTPOHJApHU Vanra ToDTARH!

H

I
Cl+« C+~C<0O«H
)
H O
Hiyhaad Kuapb, acocufl 3aHMKHpAACH XaMma aTOMAapiaH XJ0p TOMOlira
ek Tpornap cunKuina. Harmkana ranoreHkKucnoragard KapOoKCHJ Iyl
TaHHHT BOJOPOA aToMmaapy Tapkuduia rajoredt O§/maraH KucioTaiap Bo-
ACHORMTA Kaparapla 3NeKTPOHJMAPHHH ocoH UYKOTHO, HOM XOMJa ampa-
Aaz, [anoierkuenoranap KYN9uasK OpraHHK MOAanap CHHTE3HAA opajuk
Monaa cudariia MyXHM podb YBHalgn.

75-8. KOxopy monexyaant tyinturan kapbon (€r) kucaoranap.
CosyHaap

IOmm{ MOJMEKYJNanH  TYHITHTAH KapOOH KucjotanapiaH NanbMHTHH
CH,—{.1,;),—COOH »Ba creapus CH;—(CH,),(COOH xucnora myxmm
axaMugaTra 37a. DY KuCI0TanapHHHT XHAH Ba TABMH RYK, Cy5A& 3pHMail-
ad, xartig Molda. IMaabMuTHH Ba creaphH Kuciota TYHARHMAraH KHCAO-
tanap (oaeud sa Gowkanap) Omiaan Gupranukpa taGHartia KeHr TapgaJsrat
6¥aud, YCUMIHK MoHIapu Ba ‘g&ﬁBOH EFAADHHIHT ACOCHH KHCMM  OYJrain
TPUITHUSPHANAD Xoaufia yupaidau. llanbmaTid Ba CTeapHH KHC#OTA apa-
JanIMGCH EFMAPHH THAPOHM3 KUAMG OJAMHAZH. YTJePOX ATOMJIApH COHII
C,o R8H C,, rava GViran wogopH MofeKyaaan  KaploH Kdenotanap hapa-
hunnapHH xaBo KHcMopoid OwiaH oxcuanab omumany. By mpoltecchH
100 — F20°C Ja Karajusatopiap (Macasal, HIUKOPHA MeTandl TysAapH} wil-

150



TEPOKHAa o/mG Gopunagd. IOxopH MoseKynamm €F KHCAOTaTapuaur Tys-
napu cosysaap felinaanu. Ef KucroTANapiuHT HATPHAMN Ty3n Rammuy Co-
6yH, KaARiAH TyaH—CcyioK coeyt fel aranajny, Oppxuit coByH acpcad
NanbMHTHYH, CTEAPHH Ba ONEHH KHCJOTANADHMHI HAvpuliim Tysnapu apa-
JAILMACHAND, }

CosyH nuMal uuxapumzga épnap acocad YIOBSM HATpHil EKH Kaamft On-
JaH THAPOSHINAhAIH!

CH,—OC(0)CsH,, ciHﬂ-OH
|
CH—OC(0)CpH,, 4 3NaOH ——wo CH—OH - 3C,;H,,CO0Na

Harpufi cTeapny

| !
CH? _‘-'CXZ(O}C“ Haﬁ CHQ_*"-OH (COB}’I-I}

CaHoatida coByH oaumpa Xomamé cudatupa xafieon Cenapu (nact
COPTJapH), M&XTa, KOKOC MOilM, ryApOreHMaHrad-€raap nwnathaany, Co-
ByH CYBIH 3PHTMAMApAA THApefN3NaHaqM, HaTHRKaia 3pATMA  HILKCPI
Myxutra sra 6yamé gofapu:

C 1z Hy COONa - HOH -~ C,,H,,COOH -+ NaOH.

Kefizurn finanappa uxTHcOBME MUXaTAaH aHua gyaall Oyaran yeyvajia
COBYH onitHMOKAA. By yeya gyfuparnda: €rnap ruapofnsu oKopd Gocks-
[a MUIKOPCH3 CYBHHHT Y3u OHJIGK amanra omMpHaagd. DBydna xecua Gya-
ral cod ambarik KHCIoTandp Cofa TABCHPHAA COBYHNA alfanTupuiajif.
Cosyh,1ap uank xonatira xapad gaTTHK, KYIOK, CYIOK Ba KYKYHCHMOH
rpynnara OysmHami.

Xymamk copyHnapu. ¥Yjap HBATRANIUNTA KYypa MKKWra Gyansajn:
a) Kup coByH, 6) x¥{xanek OyloMNaph Ba HRHW-TOBOKJAAp IOBHIE YUyH
HIIATHNaAMMaH COBYHAAP, '

Kup coByH, acocan KaTTHK Ba KYKYH X0a7a ¥lULIad 9ukapuiany. ¥Jaap-
HUHr TapknGupa 60—709 raua €p Kucnoranap Tysaapy Oynazu, YHra
K¥iUuMda Mojjanap ciaTHAd KaHroak, Taaab MobM, Radred Kucaora-
Jap Ba Oowxanaap K¥ILHIARA.

X{xamug 6yioMaapd Ba HOALFTOBOKAD IOBHIU YUYH MYy/KaMIaHrag CO-
ByHNap tapkuCuja coja pa Mafija MaHjpasanrax adpasns Mopomcknap Gop-
JurA Okyan Kup coByHaaH dapx KHaajgu.

Arup copyHnap. DyhnapHuEr accopTHMERTH XVIKaNHK COBYHJapura Ka-
raHia XHAMA-XHAJHp. ATHp COBYHJApP KATTHK Ba CyIOK Xoaga Hwaad
YHKAPHJARIM. YJ4p SXK SPUTYBUMAHK Ba (DAKaT HCCHK CYERA 9Mac, Galke
COBYK CYRJa XaM AXIH KYHMHUPHII Xoccacura sra. YyHKn [ysapuunr Tap-
Kibura MabayM MHKEOPIA KOKOC MOHH €KH KYHH MOJeKY.JAsap cHHTeTHK €F
Kucnoranap kyumaaiu. Kartuy aTap coByH Tapknbuaa 74 naun 80% raua
€r Kucnotasap tyzaapu Oyaau. ATHp cOBYHMNAp CyBRa 3pYBul annaHH
Gyexnap (poraMuy KH3HJ, MeTaHWA capug Ba Ooilikajap) Gmaan 6yaaand,
IUYRHHFAEK, yJapra Typau Xym6y#t Ba Aesundexuusiosys Moajparap (ru-
MOX, Kpesos, Gop kucsiota Ba Cowkanap) kywmnaiu, Gymjiafi aTnp coByH-
nap MeAMUITHANA XaM RinnaTHnand,

KyxyHCHMOH aTHp COBYH CYIONTHDHUATaH COBYHNApHH OVFIanTHPHO OJH-
Haju. Ynapra gywg ba 0apkapop KYNMHK Xocur kuaiium vuyn 5% rava
Kpaxman, 0,5 % raua xyw6¥i moaaa gV umragu, byuaah copyusiap tapKHOH-
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Aa &r KucnoTanap Tysrapn MUKAOpE 84—85% Hu Tawkua stagd. boin
[OBHUI YSYH MYAEKANA2HTaH KYPYK COBYH mopoworura 20 % nartpnii GHkap-
foHat K0 XoCHA KWJRHAAH, -

Cylok arup cosyN ojatna GO [OBHID yuyH M§/KaiaHrad. Y HHHT
atCCHH TApKNORHE €F KHCHOTANap KaMHJH TY3JAPHHHHT CIIMPTAM 3PUTMA-
e tamwua ataan (20 % arpoduaa). LIVHYHTIEX, YHRHr Tapkubura Xy
Oyl xvA Gepywur MoAjanap RaM KVIIHANH,

76- 8. Bep acecan tyiMHran KaploH kMCACTANAPHMHT MyXHM
BaKHJIApH

Yysoan xucaoma H—COOH panrcus, YTRUp Xusm, 100,5°C na xai-
Hafiiuran cyokark., Cyp Cunad  ucTtanran HucBata apanatiaii. Tepura
Terca KyfiIHpamH. ¥ OHPHHUM MapTa KH3WJ MyMOIMIAH aXpaTHO O/MWHFaH,
IBYHHHTACK, KY¥Nruna ycuMankaap {(KHOrrk ¥T, apaa) tapkuuna Xam 6¥-
NagH.

CaHoaTaa YyMOJH KHCJAOTA YHUHr HATPHAAH Ty3uWAad oauHasd. Tya
sca yriepod (1) okcHAHY HAaTPHA THAPOKCHA 3PHTMAacHIAH ¥TkasH( OJH-

HaIW:

125 — 150°C
CO+NaOH m ;k H*-—COONE
YYMONH
KHCIOTA

UyMOAH KHCAOTA TYSHJIHLY XHXATRIAH OHp acocqu Gomika tyiAHHran
kapGoH KHchoTadapial dapg KWiald, 4YHKH YHHHT MOJEKYJadacHia Kap-
GoKcHA rpyNna Somwka KucjaoTadapiard xabH pafiikan OunaH sMac, Gat-
Kn BoLopof aroMu Omfan Oopnadrad. [}y cabaan v Sowka TYAHHTaH
kapGoH Kucnorasapra HucGaTaH peakupara Axiid Kapumwaiy. Yymorn kue-
Jora Goilka Kapbon KHcaotanapiad dapk KWAUG, anslerugaapra  VXoiad
KMnrO,, CrQ; Ba Ag,O Tapcupula OCOH OKCHIMAHALY, HATHKala Kapdo-
Iyt aNCUIpeA Ba CYB XOCHJI Oynaiu;

CO,
2Ag +Hﬂcon<" -

H,O

Uymomr KHCAOTA BA YHHHT TY3Japura KOHUeHTPJAaHrad cyabgar Kuc-
AOTA T8LOMD  STTHPRJAraHIA mapyasaraxn Ba yraepon (I1}- okcua  xamaa
CYB aXpa. D YHRaIH:

KE3pHIL

H—COOH +Ag,0

HCOOH %% | co4+-H,0

HyMomu KueJaoTa TYKHMAUHIHK, KYHYHIHK CAHOATHAR, MelHliMHA Ba
folKa coxanapaa HimaTHARILY.

Cupra kucaoma CH,—COOH ogaraary mapontia YTKdp XnAJad, paHr-
cuz cylognuk, 118,5°C na wafinafizn. CyB 6unaH Xap waHuafi HMcGaTAa
apanawaju, -16,6°C Janm nactpa Mysra yxmam Kpucrannra afinaHai.
CHpKa KHC/JAOTA KALHMAAH MabiyMm OVJRO, VHK Y3YM BHHOCHHH auMTHIU
HATHRKACKAQ XOCHJA KHiraHaap. Dy Onoxumusenfl npoliecc 6YanG, YHHHP
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MOXUATH CUHPTHUHT X4BO KHCAOPOAYM TABLCUPHAA «CHpKa saMOyDyrIapH»
HIITHPOKKAA CKCHAAHUIUUAND:

Cupka KHCNOTA OMMUIMUHT acochii CAHOAT YCY/M, alleTaibNerHAHH Kataiu-

3aTCP MINTHPOKMEA XaBo KHCAOpoZR Ounad oxcuinainaup. Cupka asjipfe-
A fTS HaBOaTiiAa aleTHdeHlad OJHHAAH:

+HOH !‘?0 +02 ,»:P
HCECH-W; Hac-—»C\\H b H“C“-PC} i
# }.E

Avetaabjerun 1oebaurn T}r@afmﬂ MeTauos Ba yraepos (11)-okcna-
A XaM CupKa KLCHOTa OAMHaJ(u:

CH,OH+CO » CH,—COOH

Peakuna 200 —300°C  na Gocnm Ba xatanusatopiap (H,PO,, ZnCl; Ba
METAA OKCHARApK) HIITHPOKKAA 0ArbG GoprAafu.

IpurMala cHpKa Kucaora GOPIUrHHH TEKWHPHII YYYH TeKNHPUIaeTran
SpUTMara HUIKOP »PUTMAacH KyWKO HeHTpaanaHamd, CyHTpa yHra TeMHp
(IID)-xnopun  sSpurmacd TOMMU3W/ACA, SpUTMA KH3WA parrra Gysnagy. By
SpuTMAlla CHPKa KuCnoTa GOpaHTHEHE KypcaTanu:

CH,COOH +NaOH = CH,CO0Na+H,0
CH,

CHpxa KHCIOTA TY3NapH—aleTaT/ap XHMHS CAHOATHHHHI TYPJH COXa-
Japnia Howathnand., Temup, aMMOHHA Ba XpoM aLeTaTnap TYKIMAUMAMK
canoarHaaz oxopaoByd {(Xypym) cudaraa, muc {ID)-anetar 6Vég cndaru-
fa uuiaTuagd. CHPKA  KUCJAOTA O3HK-OBKAT CAHOATHAA I'YIUT Ba Gajuk
MaXCYNOTIAPHHE KOHCepBajalll, XHMHA CcanoaTHia Mypaxkal 3sgupnap,
CHDKA AHTHAPUA, CHHTETHK aleTar TojAa, XywOyd MoAjanap Ba SDHTYBYH-
Jap oaulAa XaMm ofiianaHuaapy.

77-§. ApomaTuk wucgotanap. benzof xucrora

ApomaTui yraesoRopoisapaarn Gup €xu Opp Heva BOAOPCH ATOMHHUBHT
Onp éxh Oup Heua KapOOKCHI Tpyliara YpHE aTMallHu0N  BaThAKaciia
Xocua GYJafuras CHPRKMANAp apoMamuk Kucaomarap Redunali.

ApOoMATHK KHCNOTaMapAa KapOOKCHA rpynma feBocura GeHsos Xaixa-
ci Ownad OornaMran. Yjap xaM KapOOKCHA TpYUNaHWHr Conura Kypa
Dup, KK Ba KiTl acocan Gyralu.

Dup acoci apOMATHE KHCAOTAJAPHKHD 9HT OJuWH Bakuml Oetsol
ructomacudup. Yuunr crpykrypa Gopmynacu CoH,CCOH. Bensoli Kue-
noTa Kpuctann woana, 122,4°C na cyloRJaHaiM. Y HHHT  3pYBYaHIHTH
CYBHHHT TemDnepaTypacura Oorag. [y cababsm Cenzolt KHCJIOTAHH KaliTa
KpucTaatad, Tozagam Kysad. Y AHTHCENTHK XOccara sra OYAranAHrd yuyH-
O3HK-OBKAT CAROATHAA Ba MejuiMpala ¢oHiananmnasu. bensof kKueaora-
HHHE K¥n xhcMil Oensous mepokeni, xap xun Gyeéxnap Ba TYpad OpLaHuK
MOAAanap TalepJawia HLJaTHIa .
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Cancarha OeH30H KHCIOTA TOJAYOJHH OKCHAMAG onudau!

O
CH, c{ _
AV [H+] i OH

SR e
%,/ S
Bensch KpcaoTa XuMuABHA XOccanapura Kypa alliKAHK KHC/IOTA2pra
Yxwaiay. Macasad, y HUKOpJaap TabCUpHAA TY3 XOCHJ KHJALM:
CHLCOOH ANaGH = CgH ,COONa+H,0
Crpraap GusaH peakuusra KHpAmHO, mypakka® 3¢up XOocHN xuiaiu:
H+
CH,COOH+HO—CH, o= C,H,CO)OC,H 4 H.0.

Oensc!l KUCAOTAHUHT
aTHA jHpH

YHHHT  Xocwnacy  0- cynbdofeHsoli  KACAOTA CAXapHH CHHTE3 KHJHIL
YUYH MyXHM XoMamenip:

O
[
COOH C
AV Y 7/ N
L= (1w
7 50,0H 7 %o,
0- CYIbolen30ll KICA0TA Caxapau

78 & Tyfravaran Oup acocaw kapGoH kucaoranap

TyitniMarad yraeBomopoANapiard BOACPOL aTOMAAPH KapGOKCHJ
rpynuatap Guaan aaMawwnRumuaan xocHn Ofaran Oupuxmanap ri-
dunrtaean kaplon Kucaorasap AefiHAaZH.  YAap MOJEKyJacHIATH
kap{oxeua rpyuna coudra kypa OMp, HkxE Ba K¥n acocan 6jaanu.

Tyimmaran Gup acocan KapGoH KHenoTadgap KYNHHYA TPHBUAD
HoMeuKkzaTypa Oyianuya HoMaaHadd, Macaaan:

O CH, O O

f S 7 i I ) i
CH,= CH—-C\ ® ¥ p
4 CH,= C—C\ CH,.—CH=CH—C\
OH : OH ’ OH

ARPHA BHCaoTa . »
k ’ MeTAKpHT EHC/IOTE KpOTOH KHCACTH

Yanapnara usomepus yriepon aToMIapH samkupura Ba Kywbor-
HUM[ Typran VpHura OOFAMK. YaapHAHP OHPHHUM BAKMJIH —~ aKkpHJ
KUCAOTAaHUHT haoMmepu VK. XelHArd BaxHWAH — BRHHACEDKA XHCIO-
TaHHHI y4Ta H30MepH Gop:

CH,
| .
CH,=CH—CH,~CO0OH CHy=C—COOH CH,—CH=CH—COOH
3- Gyren 2- METHANpONEH 2- OyTen
(BUHMACHPKA) KHC/AOTA {MeTHIZKPUN} KHCAQTA (RpOTOR) KHCHOT
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Ty#iuamaray OHp acocau GoH KdcAoTaAapEa XaM aJaweHJap-
Raru KabH yuc:,-TPaxc- HsoMepiap-MaBikya. Macanay, kporon xuc-
JioTa 6yTHJ1EHra ¥xwab, quc- pa rpch\Kyp}iHHmra 5Ta.

H — C—COOH H-~C—COOH
1 I

HC—C—H H—-C—CH,

MPOKHC- KPOTOH KHG-  Hit0- R30KPOTON
JA0Ta KHCAOTE

TyfinnMaran 6Mp acocnu KapGol KMCIOTANAPHUHC KYHH BaKHAJA-
pu VTEHD XHAAN CYIORJAMK, cypra axwy spuiiin. KOkopH paxuanapn
XHACH3, KAaTTHY MOJARA, CYBEA spuUMaiiM. YnrapuMur XHMMSEHH Xoc-
camapy TYRAHUrAH KapGOH KACAOTAZapPHUHT XHMHABUA Xoccasapura
yiwam. Ynap xaMm Tys, Mypawkal adup, adrgapria, rajsorenid xock-
na Ba OGOWKa OpraHdKk OuHpUKMAJap XocHA KMAakH. Dynzan rtapk
KapH, TyhHHMaray yriepojopoadapra xoc PeakuHsiapra Xam™ KHDH-
wand. Macanan, TyiMEMaran kapGoH whcaoTadap karaauszatop (Pt
Ni) umrHpoKHaa BOJOPOA ORPHKTHPHG, TYHWHraH KapOoH KHcAOTara
aHnaHaau;

- N'
CH,=CH—COOH4-H, —— a CH,—CH,—COOH

Onnuii Baxuaaapu. Axpua kucaora CH;=CH—COOH j1rup
xugau cyokank, 140°C pa gahnafiay. ¥ akponenHHHHT OKCHANAHH-
[H HATHIKACHEA XOCHA Gyaaiu: ~

O 0
Y {0} V]
AKPONEHH AKDHA Kl CJiOTA

AKpHA KHCJAOTA nonumepnaﬁﬁﬁ NOMHAKPUI KHCAOTA XOCHA KH-

- lanu;

nCH=CH, -—= -..CH—~CH,—CH—CH,—CH -CH,
| | \ 1
COOH COOH  COOH  COOH

[lonuakpun KHCAOTa NAEHKA, TOJAA XOCHA KHAYBYUY MOALAAZD Ba
NAACTHE Maccaaap oAHW yuyH nibdaThaagn. CaHoaTia akpHa KHCAO-
TAHHHE MeTHA QHDH — MTRNAKDUJATERH WHIWACHMOH  HOJHMEp
OAHIIAA PoBLasAHHIAAH.

AKDHA KMC0TA HATPUAM OJIHI YUYH OKCHHHTPHANADHU Aerulpat
qanaAl €Ku aileTUMenHra UHaHMA KHCA0TAa OHPHKTHDANAAH:

OH
|
CH,y - CH— CNemr o CH, = CH—-CN
—H,0
HC=CH +H—CN — o CH,=CH—CN

&K PHHOHITPIL



XocHn 6yAraR aKpHIOHHTPHJHHHT ROJHMEpAaHHINH HATHK&cHAA NO-
JHAKPUAOHATPUA OJHHAMM:
nCH,=CH s +++—CH,—CH-—CH,;~CH—CH,—CH—-...
| i | l
CN CN CN CN

AOMHAK PHNOHATPHIT

Donnaxpunonurpunnan oaueran toaa (CCCP na — uutpon, AKIH
lia OpJOH, aKpRaaH JefiHNajfu) CHHTETHK XyH cHdgaTHAa HULIATHAA-
IH. HuTpon Tonazan TYRMJATAR MaTOAAp TalKH KYPHHHINH XKHXATH-
BAaH XaM MYH maronapra YXWAHAH, HCCHKHA AX0id cagnaiign, Y Ta-
Guuil yHra BHcHaTan aHda MycTaxkam Oynanm.

Meraxpur (2- meruanponen) gucaora CHy=C(CH)—COCH {1-
KHp XuAauu cylogank, 16°C na cywoxnanazu, {60°C na xaddaiiay,

MeTakpua KHCJAOTAHAHT MeTUA SPUPH NONHMePAAHHS, MOAHME-
THAMETAKPRAAT XOCHA KUAALH;

CH, CH, CH,
I | } 5
HC=C + H,C=C 4+ H,C=C Lo .
| | |
C(O)OCH, C(0)OCH, C(O)OCH,
CH, CH, CH,

| |
—e ... R—CH,—C—CHy—C—CH,—C — ...

|
Ci(O)OCHﬂ (%(O)OCHE C(O)OCH,

[MoanmeTHaMeTakphaaTsan wmwaddod Ba MycTaxkam IHIIACHAMOH
NAACTHK Maccanap — OpradH¥ MHma {naekchrjac) Hwnad uyuga-
pHILAA (pOHAAJaHHAALH,

Kporon wucaora CH;—CH=CH—COOH 4uc- pa rpanc- usomep-
napra sra 3KaHJUTHHH Ouaamus, Kporod KHCAOTAHHHEr TPAaHC- H30-
MepH yuc- n3oMmepura mucGaran Oaprapop. ¥ KarTHk Mozia, 72°C
Aa cyokaanaan, 189°C aa xafinafian. Luc- nsomep (H30KpoTOH Kic-
aora) OjaTAaru IapOHTAAa CYIOK MOAZa, ¥ Tpadc- §opmara oOcod
yTalH,

Ouenn xucaorg (CHy—(CHy);~~CH=CH— (CH;);—COOH ]4°C
JAa CYIOKJNAaHaAd, XHACH3, MOHCHMOH cYIOKARK. OAenR KHCAOTA Naab-
MHTHH Ba CTeAapHE KHcjorahap Guian OMpraangaa kynuyuaux Mofinap
TapkuOuAa TAHUEpHH 3dHpHapu XoaHkna yupaidan. ¥ w¥n MHKIopia
Goaom Mohnaa 6yaaan. Oaenry kHcja0Ta KaTaanaaTtopaap HUTHPOKH-
pa FHADOFRHNAHTAHAA TYHHHIAH CTeapud KHcJIoTara ailjgaBajy:

Ci2H;; COOH + H, = Cy; Hyy COOH

CT23PHR HHCAOTA
Dy npouecc MaprapHi nHuaal YHKapuiliga MyXHUM posb VitHafasm.
Oneny KHCJAOTAHHHI KAJHHJAU Ba HATPURAY TY3JAAPWUAAH TeXHHKana
COBYH HILIA0 YHKapHAMOKAA.

OJienn kMcaoTa TAGHHE MOHJApHH THAPOAA3 KuJAHII HaTHXKAachia
oanHagu., OunenH KHcaoTa fuc- nsomepanp, OsenH KHcaoTara asor
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"'\-\_._\_\_H_‘\R‘

-

OKCHANADH TaLCHDp STTHPHJAraHjia, Tpa H30Mep —~- 3NAHAHH KHCAO-
Tara attnagaii;

H (CHY,CH, | H {CH,),CH,
g NG, NO, \E/
: o :
N\ N\
H (CI“Iz}i—COOH HOG‘C(CHE)': H
OVISHH NS0T A Snau iUy KHCHaoTa

Hoanun xucaorg CsHg—CH=CH--COOH panrcua (éxu capng
panrau) «pucraasn wmofga, 133—136°C ma cywxnananu, ¥ spxun
X0nna EKkH spHpaap Xonuuid, YCHMAHE Oaap3aMmaaph, cmosanap, wy-
HHHTAEK, TPOnUK 30HManapia VCyBuH alpum VYCHMAHKAApHHHT Oapr-
Aapnia yupaian.

Jlonuun xnenora GenszanbferBAMM CHPRAa ANTHADHA HINTHPOKHIA
Hatphril aunerat Grkad KOHACHCIARHLWMAAH XOCHA Oy/aaau;

O
— ! ; /i ,
fx_c=; O4-H {—C—C T
Ne=/" L i b ONa T
rl L
s o 7
e = _ =CH—-C#
{oe CH =CH C\
ONa

¥ gH3AHpHJArAHAA CTAPOJAra anJgaHanu:
C,H,CH=CH—COGH=2TE., C H,—HC=CH,+ (¢,
AOJTYHH KMCN0T3 CTHpPOA
Honusd KACAOTAHKRUr dQupAapH npalOMepHa Ba O3KK-OBKAT caHoas
THAA RIINATHNSAH.

Monekyracuga G#p neua xjwbor Gyarau 6up acocau Kapéon KHc-
aorasap. Copbun rucaora CHy—~CH=CH-—-CH=CH--COOH 134°C
Ja cylogJaiiaauran KpHcTann moxaa. Sorbus aucuparia mesajapd-
nan axpatib onuuaaMm. Ilysunrgex, copbun xHCA0Ta KPOTOH ANb-

JeTHAHM MAJOH Kachora GHIAH KosieHcdaudiiHaan Xocusa Gyaanu:
O

Vi
CHy—CH=CH~C\ |+ HC(COOMH),

—+CH,—~CH =CH--CH= CH--COOH
CopGri KHMCIOTA AXIK AHTHCENTHK MOARa xucobaaHafd. ¥ rymriy
na GaNuKAH MaxcyjoraapuH, caf®3aBor-meBa waplaTAApHHH KOHcep-
BaAaDIEA HINJIATHJALH,
Jdunoas kucaora CyzHz, COOH  wmoaekynacnaa HKKATa KYILOOF

MapKyI:
Q

.
CH,—(CHy)y—CH=CH—CH,—CH =CH-—-(CI—I2)1—C\OH

—COy—H,0
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JIHHON KncaoTa acocaH Haila, naxrta Ba 60mKa Ay Tomanu YCHM-
. JIUK MolinapH TapkHOMIa CAHUEPUHHHAT J'[P’rﬂa Mypakkab spupaapn —
TPUrNIUEPRAIAp XOAHAZ YyupafLH. HHOA KHCHOTA MoiftnapAa
yuc- n3oMep xoauaa Oynain. JInHon KuCNOTA THApPOTRHAaHCa, Crea-
pus KHCJOTA Xocha Gyaag:
CCyCOOHA-2H, — = C;H,,COOH
JHNOA KHCN0TA CTSAPDHA KACHOTA
JleHonm KHCAOTA OCOH OKcHAnawajn, noaumepaanans. Iy xoccacura
OHnoan yulaw aaH¢g TaHépaanaiH Ba Aak-0y€K caHcaTHAa HILIATH-
Jla .

dAurnorer gucaoma CpHyy—COOH MoneryaacHia yura xiwbor Gop:
CH,— CH,—CH =CH—CH;~CH =CH--CH,~CH =CH(CH,),—COOH

YHUHF (QH3UK-XHMHABHHE XoccaJapH JAHHOA KHcJdotara Vxiwam,
JIHHONEH KHCAOTa XaM cyiog VeHMaHK MofnapHia mypakkKab s¢up
Xonuaa GyaanH,

Taprubn aunosM Ba JNHHOMEH EUCJAOTAAH MOHJIAPD MYXHM TEXIIHK
Xoccara ara. ¥Jaap Xamo KICHOopoOAH TabCHpula TYPCHMON Xojaartra
VTHO, MoaKMepra ailaaiaay.

HKKH ACOCIHU (OHKAPBOH) KHCJIOTAJIAP

Mogexynacuaa nkknra kapSokenn COOH- rpynna 6yaran opravsk
GupukManap uxkku acocau (Exum nuMKapOOH) Kucaorasap jefinnagy,
Yaapaanr ymymui Gopmyracs: HOOC—R-—COOQOH,

Hkgu acocar KapOo KHeaoTanap TYHHHMAH €KkH TYAHHMAaras
OVaany.

79- §. HKKu acocar TyHHHran Kap6oH Kncrotajap

Hxku acocau 1¥iivHrad KapOoH KuCA0TaTapHEHT TOMOAOTHK KATOPY YMy-=
mpit  CH, (COOH), ¢opmynara ara.
Homenkdaatypacy. DBHp acocnu TyHHHraH KapfoH KHCJOTanap

Kabn MKKH acocHH Ty#HHran kapOoH KUchAoTanapHH NBoAaNall Y4YH
Kynuuya 3MAepHK HOMeHRJAaTypazaH ¢oiipanaHdnazd. Macanam:

HOOC—COOH HOQOC~CH,—COOH HOOC—CH,~—CH,—CO0H

cHCaJEaT KHCA0Ta MAJIOH KHCAOTa Kﬂ:{pﬂﬁﬂ KHCIOOTa

CHereMaTHK HGMeHKAaTypara GuHoad ANKapOOH KACAOTAMapHHURD
HOMH TCTUILAH YLACBOAOPOANAP HOMUra HAHKHCIOTA CY3HHH KYloum
funan XocHa KHAHHAAH, Macanan, okcanat KHCJAOTA =— STAHIHKHCJO-
Ta, MaJoN Kucaera — nponaHirKHcaoTa, Kaxpalbo Kucaota — OyraH-
AHKHCJAO0TA Asilnnang,

DRIUK-XUmHasHE xoccasapn. TVAHHran pHkapOoH KHcaoTanap
KPUCTaJaAs Xoama Oyjaand, cybia sSIXUIH 3pHUAH, OPraHHK 3pHUTYBYHJAAp-
Ja eMOH 3PHAIH,

Iukap6or kuenaoraaap G6up acocaH TYHHHraH kapOoH Kuenoranap-
ra Kaparanaa GupMmyHua Kywiau xHcoGnaHaaH. Dy Xon HKKHHUH Kap-
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fokcHA rpylmasary KHCJOpoJ aToMuUAA HHQXTHB 3(PEeKT KVIANNHTA
OuAaH TYWIYHTHPHAAAH!
H-+0->C~C—OH-—~H*4-0"—C——-0OH
o i
0O O O

HIYHHYT yayR IuxapboH KHCAOTANapla KapSokews rpymnanapuau Gop-
JIOBTH YIVIEPOL AaTOMAAPHRNHT 3AWKAPH KaH1a KHCKA GVJca, KUGJOTa 10yH-
9a Kywin 6V¥mann. [1]yHra K¥pa OKCaJlaT KHCHOTa HKKH aCeCnH  KuCHOTAaD
Hupda BHr KydsaucH xucoOnanagu (I 1-:kamean). Macasaw, oKcanaT Kuenio-
rafa pK, ~2,3 ra, Mason kucnotalla pK ~2,9 ra rear. Ynap wkkn Hoce
Knyda aucconuiadazy. Macanay:

HOOC—COOH = (HOOC—COO)™+H*
HOOC—COO0™ == (QOC~—COCP~+H+

1l-kaanaan

MikH acoctd TYRHHFAH KapGoH KHCIOTANAPHUHT GH3NK Xoccadapy

20°C xa,

Homn Popmynacn mﬁf‘fgﬁfﬁg_ toor cj;ana ﬁ“’
pa'r};;gc i, m:rl}rﬁu* ﬂﬂzmua 4
OxcinaT kuCIOTA BOOC—COOH 189,5 8,6 1,90
Manoun kucnora HOOC—~CH,—COOH | 135,56 7.5 1,63
Kaxpato wuenota BOOC—(CH,),—COOH | 185 5,8 1,57
TayTap KHEOTA HOOC—(CH),CO0H | o7.5 63,9 | [.43
AJHOMHE KHCDOTA HOOC—(CH,),—COOH| 153 1,5 i, 560
TTnMesns KucaoTa HOOC—(CH,,—COOH | 105,5 5.0 | 1054
[1¥uar wkucHoTa HOOC—(CH,),—COOH | i40 0,16 1,2
Aszenaun kuchoTa HOOC—(CH,),—COOH | 08 0,24 1,43

Cebanpy wucaota HOOC—(CH,),—COOH | 134,56 0,10 —

durapGon kucnoranap 6up acochH KapOOH KHCAOTajapra Xoc
Gapua xUMusBRii peakumanapra Kupawanw. PeaxuHana 6uwrra Cid
UKKaJa KapOOKCHJ IPYNNAaHMHT HIUTHPOK STHIUHTa K¥pa MOHO- Ba
nax- GUpRKMaap Xocua 6ynaau. Macanax:

HOOC-—COOX XO0C~-COOX HOOC—CH,—COOCH,
Gy epra: X — paspufi cucreManars Gupop anement {E€xm OHUPHEMA},

80-§. JukapGon KHCIOTANAPHMAr MYXHAM BagMaARapH

Oxcasar xucaora HOOC—COOH paurcus KpAactaia monna, 189°C
Aa napuasandd, cywonagd. Tysasap (okcamarnap) KYpHHRIIHZA Ta-
Guaraa xyna Kenr rtapgajsraH, OKcanaT KHCA0TA WaBesb YCHMANIY-
as nopaok kanuian Tys HOOC—COOQOK xoauza yupaiau.

Canoataa oKcalaT KHCNOTA YYMOJH KHcA0Ta Tysaapurn 400°C
rava KH3AWpPHO, XOCHNA KHAMBAAN:
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O O O O
?C H+H c‘{ - H)C c{ -+H,
NaO - - (ONa Na( 7 ONa

UYMOMY KACTOTAHWHT HATPHALM paBatTpuil oxcanay
Tyan
NaOOT—COONa+H,50; — HOOC—~COOH4-Na,50,
AWBaTpHl Cckcanar OKCAMAT KHCAOTa
Oxcanar KUCAOTa KHCAOTANN MYXWTAA KaJhil NepMaHraHat TanCHp:ila
CRLaRaA: _ '
COOH

1 +[O]+QCO2+H20
COOH
Ogcanar kHcJ0TA YYMOJAH KHCAOTA cHArapH KafiTapyBYaHAHK XoOc-
CcacHra sra, WyRHHT YuyH Yy rasiaManapiHi oxopiaulga, OYVCKHHAHK,
KYHUHAHK Pa €FOYHH KalTa HULIAll CAHOATHAA HIAATHAALH, ¥ O3HK-
OBKAT caHoaTHAA WIMJATHAM2AR, YyHKH YHHHT TY3JapH OpPraHHsmMia
AHFAJARIIE MYMKHN. Dynaan TawKkapd okcanaT kKHCJOTAZHHHT ¥3U yHY
CAKJIOBUY UIHIINAPHT eMEPaLL.
Maason rucaora HOOC—CH,—COOH xpucraan monna, 136°C
na cyioxsanaau, IOxopy TemnepaTypaia KU3ZUpHATania OCOH Mapua-
Aanajn:

_COOH
HLS coon

Oprasug XHMHAZA MANCH KHCAOTAHEHI AHITHIDHPH KaTTa axa-
musitra sra. ¥ omarna manon sgpap H,C(C(O)OC:Hs): aeitunann,

Manow agup MeBa xuAuHH schaTyBult XYooyt cyorauxk. ¥ op-
ragig OHpHKManap cHeETesdga Hipatanaauw. ManoH kHcjoTa Jaas-
Jlary Ba 03 MHxAopAa oama TapkHOnna G6Vaaau, ¥ Gupuryn MapTa
0/IMa KHCJOTACHUHHT OXCHAJAHRIIHIAH xocua Kuauurad, Caroataa
MAJCH KHCAOTA MOHOXJOPCHPKA KACJAQTALaN OJHHARH:

Cl — CH, — COOH - KCN -» NC — CH, — COOH + KCl
NC — CH, — COOH + 2 HOH -» HOOC — CH, — COOH - NH,.

KaxpaGo kucmora HOOC— (CH),—COOH kpucrana moana,
185°C cywyaanann. I0nopu TeMnepaTypalia KH3fupHArania gaxpabo
AHTHAPHATA adJanant: '

* _ CH,COOH -+ CO,

0
CH, - COOH HC — c{
| — | O+ H,0
CH, — COOH H,0 — CL,
0

KaxpaBo anrnapun kpucrana mopga, 120°C aa cyoxaanaau, Cyela-
FH SPHUTMaCH BAaXT Yrowmg Ounan, acra-ceRHH raxpabo kmcaortara afi-
Aanaan. Kaxpafo kucnora taluaTaAa kyn Tapxairad OYanb, kaxpa-
60, KYUFHp KYMBP, VCHMJHKAap, aHHUKCaA, NHIIMAaraH MeBajap
TaApKHOHAA (CMOPOAMHA, KPHKOBHAK, yaymaa) Oyaagzun. [llaxap wmon-
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Aanap OHOXHMUNBHY ycynaa OCHKFHTHATAHIA XaM 03 MHKAOPAA Kax-
pado kucnora xochn 6yaapu, Camoarga Mmanenit Kacaotany raeapo-
rendgaald onnBanK;

HOOC —CH =CH—COOH +2H~—~HOOC ——CH, —CH, -COOH

Adunun xucaora HOOC—(CH:) 4~—COOH ox xpucrann wmonaa.
153°C na cywknanaah, cyeia 2a 3bupAa KnilMd,—esHPTA2 OCcOH 2pHi-
AH. YHAan O3HK-OBKAT CaH0aTHAZ JHMOH Ba BHIIO KHCAQTA YpHida
gofinanasanani. Byuaad TalWKapH XWMHA CAUOATIAA CHHTETHK T0AA,
TYDAH XBA NAACTMACCA BA CHHTETHK KaYUYKAap OAML YY4YH HUAATH-
Nail., YHRHr Aa¥sbupaapriaad naacridpngarop cadpartuia dofizana-
aunagn. CaHoaTAa UHKAOCEKCAHHR HUTPaT KHCAOTAZ CEpRaMURa OK-
ciiaat onunagy. Wynuaraek, yna terparuapodypanra yeaepon (i1)-
OKCHE TABCHP ITTHPTO XaM OAHU MYMKHL:

ChH,—-CH,

CH; - CH, 070°C i |

] | + 2CO+H,0 5557~ HOOC—CH,—CH,—COOH

CH, CH,

\ AJHLHH KICTOTA
TeTparnapodhy pan

81-§. TyfiunMarakw HKKH acoChH KapGoH Kdcaoranap

TyhunMaragd HKKH acocaH KapboH KHcJoTanapHUAr 3nr oapui
BAKHNH wmadern (2- Oyrennn) kucaora HOOC—CH=CH-~COOH
AHp. YHHHE HRik Ga30BHHA KOHGUTYpAUHACH MABKYA:

H  cood HOOC H
N ol
0 i
& c
1’ “cooH 1’ “cooH
HHC- MATIGHH KHEADTA mpare- GYMap KACAOTA

DyMmap KucaoTa KyOr#da VCHMAHKIAp, altHHKCAa, KY3HROPHH Tap-
kuGuga yupafigu. Dysaas tawgapd GyMmap KHMCIOTA LEAKAPCHMOH
MOLZANAPHH MAXCYC AuUHTKUJAap EplaMHia OHIKFPHTHII OHAaK Xam
oJMHAZH. Manenn kHciaoTa Tabuataa yupamanad. Onma KHCHOTaBRH
KU3AHPHO, AETHTPATAAHrANRA Oy HKKH X#J KHCJIOTZ apanaliMacH Xo-

cna 6¥nann:
HOOC—CH({OH)—CH,—COOH _1t° _ HOOC~-CH=CH—COOH +H,0

PeakTHB CeKHH KH3OMpHATanjga acocan, dyMap, KyWwid KU3ARPHAran-
Aa MAaneHH KHCAOTA ONHHAZY.

dymap Ba Maneln KHcJAoTaaap Y3HHHHT QHBHK XOCCANAPH KH-
xaTHaan 6up-6upngan dapy wuaasn. Pymap xucnora 287—288°C na
CYIOKNAHAJHrad KpHCTaAl, cyBaa éMoH 3pHHAM. Manewa knchaota
xaM Kpucraan mozpaa, 130°C pa cyloxnadaAm, cyBla AXINH 3DpHAIH.
Pymap KuchoTara HuclaTaH Kyuad Keeqaora. Madenn Ba dymap Kic-
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noTa XUMHABHN Xoccajaph HHXaTHAAH XaM ¥sapo drapg KHIaAH.
Macaqal, MadeHd KHCAOTA KH3AHPHRJATaHJa MaJend aurripuira ait-
Jafca, GyMap KMCAOTA KUSAHPAJATrania aHrHAPHA XOCHA KHIMAakgu:

H  COOH pe
N HC~-CL

! 0 He—cxo
H” “cooH

KMaNewH aHraaAbua

Manetd KHCAOTAURHT MAJCHI! ARTHAPHAra YTUHIH HUC- Ba TPAHC-
nsoMepaapuu Gup-Gupliad wKpaTumra WMKOH OGepyBud XHMUSBHI

yeyda xdcoOaanapk. Tiiuuyvaran HkKH acoWIH KUCJA0Tanap GHPHKHM
peakUngcura kMpumaid. Macanai:

HOOC —CH=CH- COi_t1L]  HOOC~CH,~CH,—COOH
raxpabo KHCNo1a
Maseun awexdpud EB2,6°C  ma cylokaabamnrad, HrUacHMOH OK
kpuctaan. CysAa spurasia Mazedn Kcaota XocHa O¥mamu. Maiens
AHTHAPUA TIHAPATRANrania o4Ma KACHOTa OJMHANM.

¥ 03UK-OBKAT
£auoaT1a MilNaTHAA!
O OH
He—cd |
I / -+ 31—1011_>HC~—COOH
HC—-C=0
MANCHE auTHARUL HQC—COOH

ofsa KHoaoTa

Maneun anrmapuanan naacTMaccaaap nmaad wligapniaa ¢onaa-
LER R EFi

Maaneun anruapia canoaraa 450—500°C na Oeusoauu oxcuanad
OAHBAIH:

O
VAN / C X
Ilf‘mCO‘OE HC—-C -
-] L0 o
S HC—CoOl  HE—c%0
0

Wynunrnek, y ¢ypdypoa, Kpoton anhiersy Ba GyTeH-2 HHMP OK-
CHANGHHUIMALE NANM XOcHa OYraal:

HC—CH, 4 6 O
N et ST
HC—-CH, (%
HC--Cx0
Gyren- 2

MAseHR aHrHApWA
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82- §. ApOMATHK HKKU acocau Kaplon kucaoranap

ApoMaTHr HKKH acoc/JH xapOOH KHcAOTaAap rat Kucaoraaap
nel atanapn.

YAApHMHT 3HI OAAWH BakKHAM — fTaa KHCAOTA KPHCTAMN MONAA,
207°Coa cyokaanaan, CyOKAAHHII TeMIepaTypacHAaH OKOPH TeM-
neparypaga kusgHpuaraia (220—230°C) Gup monexyaa cys HyKo-
TO, dran agrdapuara aiJadagH.

O
ﬁw/ 200—-230°C__ /
N R P

N //\\r
CO OH. H
draa xMcaoTH ()

hTan autHARNA

®ran awrnapua 131°C za cywoxaanaay, sATHPOK HTHACHMOH KpHC-
TaAd. XUMUABHI peakuuara kupimnmy gxoGUAHITH Kyund. PTan Kuc-
JoTa oflaraa HadTajaHe ek 0- KCHJOJNN KaTanusatopaap (Monndien,
pananuil €KH KpeMHHH OKCHAMAapH} HLITHUPOKHAA TOKOPH Temmeparty-
paga okcnanab onunain. Xocua Gyarad (prajn KHcJoTa Tesia y3uaal
Onp MoneKvia ¢yB HVKoTHO, ¢dTas aHTHApHATA adjalaid:

COOH g
AN (0] AN L ANC
SV
=N A AN = .

COOH "

drajl BHFHAPHAra aMMHax TabCup 3TTHpuaca, (ramuMui XocHa 6yaaiu:

O O
I I

C H#NC
| | >0 w|—I‘~I[—I3+-~+| J >NH + H.O
=~ N\C = /N\C
I 1
Q O
ranHmny

OranumMua KaTTHK Moana, Oyéxaap Ba Xap XHUJA OpraHux OHpuHK-
Manap CIHTEe3H YUYH xXoMalué xpcodhananm.

Tepegraa kucrora 300°C na cywoxhaumaid TypHb, xafiganaauran
aMopg KyYKyH., ITHAEHIVHKOJAB OHAaH KonieHCJHAHHUIHAAH OKOPH
MOJeKyARp DHP — NoJHaTHIenTepedpTanat xocHa O6¥naau. IToausTu-
,neuTepef{)Ta.rIa'r CHRTETHK TQJE —— AQECAH OAHID YYYH RUIAATHAALH!

..............................

1! fl I ﬂ
O O O
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—+HO—C— c:ﬁr14—c.—[ o o C—Coiy—C—0—CHy—CHy—0—v <+ | =
| I i |
0 0 0 L

—O—CHy—CH,— O

XO03Mpry BaKTRa €Hrua caHoatna Taduué Toaa (kyH, maxta) Ou-
JIaH JaBCAHHH apajalTHpM0, rasiaManap tadépranmoria. 30—50%
dascar x¥wWO Talfiépaanran rasnamanap NHWHK Ba FHXHMJAaHMAR-
durad OynAand.

Tepedran Kuchora canoatia ni- Kennoasud 166°C na, Gocyum ocruia,
xatanusatopaap (Maprarell &xkn Ko6ansT) HIITHPOKHAAZ XaBO KHCJAO-
poaH 6iaan oKcHANAG oONHHAAH:

CH, COOH

§

A

o] +me
=/

cﬂﬂ ¢Oo0H

X1 OB, A30T/H OPTAHHUK BHUPUKMAJIAP, AMHHJIAP

Yrnespogopofaapiaru Bogopon atomiapueHer — NHs;, —NHR éxu
—NRR’ rpynnanapra aamalidHUIWIHEAGH BY/KYAra KefnagHrad XOCHNa-
nap amurrap ReHRANa;Ni. YJaap MoJeKyJacuizaru yrieBOAOPOA DPaii-
KaAJapHHWHT COHHTa Kapa® Oapaamdu (yriaesoaopos paaukann Onr-
Ta), ukkuAaMmuyt (YUACROAOPOH PafHKastd HKKHTA), yuaamuu (yrie-
BOAOPOZ PaANKAJIH YYTA} aMHRAApra GyJsHanH:

: X
R—NH, R-—-NHR RN R”

ﬁHpﬂHMHH HEKKEBnamMyg Yumnam9u aMHH

Dupnamun amuuaap rapkubura xupysud —NH. rpynna amuno-
epynnd, VKRuIamud aMmannapaarucu >NH  wmunoepynna aefinnagu.
AMnHNap MONGKYJacHZary paiBKaJdapHHUHT XycyCHATHra Kapab, aJH-
darux (macanan, CHs—NH; — mertusamun) Ba apomMaTHK amMunaap
{(macaaan, penmnamud CoHz—NHz) ra 6ynunaan,

83- §. AnugatHk BA APOMATHK aMHHAAp

Homenkaatypa ea ulomepuacH, Ojatia aMdidapeBET ROMH yr-
JEBOAOPOA PAZRKAAAADH HOMITA <«aMIA» CY3HHA KYWHO XOCHA KH-
aunaan, Macanan:

CH,—NH H.C H.C
- H;C>NH Hac\N —CH,

JHMETHAGMHH TpPHMETHIAMHH
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Apomarax sapo 6unan SornanraH aMUMJAp 2pOMATHK aMHBJap
Jefliiagn. Yaap paguKkanaap couura xapa® Gupaamud, HKKHIAMYR B2
yuaamun GVaans:

(]
H | ‘*:i/
IS _NH, 4TS — TS TSNS
CIL AL My HKKILAAMUY MR YHAAMUK AMHH
{aHH.IHH) (GinfeHtALH) {rpEdennaaMan)

AMHHENapIaNe  H3oMEPHACH yrAepo] 3aumEPHHAHHr KaHgal Tap-
MOKMAHTEHANDN £a AMHUOIPYIMAHAKT  2KOWJalrad  YpHdra xapad
awkknagaan, Byunpaun Tailxapnu amungap yuyH OARMEA adHpaapaaru
KahH, MeTaMepid XOAUCacH NaM xXapakTepanaup. Macanan, ngxunaM-
ud austraaMuA {CoHg)oNH, Oupmamun Oyrtunamunra HoN—CHe—
~-CHy—CH,;—CHj; meramepaip.

Qaunnzy. 1. Nogaan peaxyugcu. Dy peakuraHd oand odopiwy
YUyl anKuArajJoreHHara aMMEaKgHHT CcIHPTAN 3PUTMAcH TabcHP
aTTHPHO, kuagupunaald, Dywpa nactaad TerHulIn aMHHHAHAL  TY3H
xocun Oynaan. Cynrpa aMMHaKHUHE peakldsra KHpULIMArauw Oup
KHCMH - TY3 TabCHPHAA napuanasnd, Gupinamus aMHH XocHA Oymagu:

NH, -~ R (R—NH,+J~
(R—NH)HJ~+NH;~R—NH, +NH,]

bBupaaMui aMue AKKHjgaMul asiara afitanapy:

R—NH, 4 RI-» (R—NH,—R)+J s,

—NH,J —NE7 R—NA—R

YanaMud amupAap XaM XYAAH WY YCVAAd HEKKHAAMYH AMHHJIAD-
nax xecun Oynagn. Kypunud TyprOAuxH, peaxuus OUPAAMUYK aMMH
xocua Ofauum Gugad  TyraMafiim Ba  TYypTana aMHRJApHHHY apa-
Nawmacu xocun 6ynanu. AMuHAAp apanaiuMacujiad cod xonpa Gup-
JaMUH, HKKHAaMup Ba yuJlaMull aMHHSap TYRJIH yCyhJjaap épaamuja
a;mpatud oaHHaaH.

2. HaTprARapHH cOHpTA2 HaTphit Mmeraau Ouaan  Kahrtapiica,
OHUpAaMUB aMHH XOocHA §Vmanu:

CoH O +Na—-CyH,ONa--H
CH,CH,C=N +4-4{H}->CH,CH,CH; —NH,

Genavua HAauug GeHRASTHAAMEH

By yeyaza adudatHK AHAMBILIAP XaM QI MYMKUH:

1"12{: _CEN CI-Ig-_CHz-—'N H2
| +8{H]— |

H,C —C=N CH,—CH,—NH,

Kaxpalio KICHoTa 1,4- AnamuubyTay
AHHUTPUIN {nyTpeciH)
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3. HurpoSupuxmanap Pt, Pd, Ni karaansatopaapH HITHPOKHIA BOAOPOA
Gunan KalWTapuiraifa ampHaap xocua O6Yaaau:

By vcynaa KynumYa apoMatHk ammmap xaM omwHagH, Macanan:

,f?YNOo NH,
| -Hi[H]—»( | om0
w2, S

RHTROGEH 301 aHuaHN

1842 iiunna Gyiox pyc xunnri H. H. 3udud Oupodun Mapra HuT-
pOGEH3ONNH aMMORUN cynpdua épaaMuia gantapud, anHnaus oarad.
[iyuuur yuyn Oy peakuust Junun peaxyuacu Ae¢6 atvanaid. AHAJIAN
XHMHA CAHOATHHMHT &COCHi MaxcysoTiaapuaar GHpuaup. Yuesr kjo
KHCME aHuaud Oyéraapu Hlnad yuxapHuiaa utwnatHaasyd, Hywassr
yuyr xam H. H. 3usnd G¥€xnap casoaTuBHUr acocuMcH xHco0Jaa-
HaOH.

84- §. PusHK-XUMHaBHi X0CcCagapH

PusHx xoccatapH. AMUHJApHUHD OLARI BaKWAJapH — MeTd/]-
AMBH, JBMETHJIAMHH Ba TPHITHAZMHH Ta3cHMOB MOAAAaARap, YpTa Ba-
KEAJapH CYIOKJAHK, JOKOPH BaKKAJapH KaTTHK Mojdanapiup. Amus-
JAApHHAT KYAH BAKHJAMAPH YTKUp aMMHaK XMAJH, CyBia 9XIUH 3DHH-
A, KOxopm BaguaAnapd xEACH3, cyBAa 3pHMalin. AMHHARADHHHT
MOJIeKYJRD MAaccacH opTHIUK OHJI4AH YJApHHMHT 3UWNHrH XaMi2 Kaf-
Halll TemiepaTypaiapn OpTajiH, CYBAa 3PYBUAHJAHMLH 3Ca KaMaaaH
(12- swansan).

ApoMaTHK aMHHJap MOICHMOH CYWOKJIHK XaMia KaTTHK Mogmanap
6yanb, CekMMcH3 XMAra sra, saxapJH. ¥YJaap cysaa KHcMal 3IPHHIM.

XumHdaenii xoccanapu. AMHHIAp aMMHAK CHHTapH acoc Xoccara
ara, Oy 230T aTOMHAArH SPKHH 3JeKTPOH XK y(HTHHHHE OpOoTOH OHAAH
YMYMJA2IYBH OUIaH TYWYHTAPHAALN!

HOH=H+ -I—OH"
R — NH,+H¥= [RNH ]

+
Amuntaap cyBla SpUTHAraHAa DPOTOHHUHr MabayM KacMH [RNH,]
HOHH xocHA OynHmnra capip Oyaand, RaTHxajga 3pUTMAala OPTHKYA
THADOKCHJ HORHNap mnafigo Oynanm. By xoa amBngapumaur cyejard
spUTMANApHEN HIIKOPHHA MYXHT XOCHJA KIVIHIWINAAH KypHuajin, ¥Yaap
aMMHAK CHHTADH CYB GHAAH KOOpAHHAUHOH GOFAAHULLAH THIPOKCHA-
hap, MmiHepan KHcaoTamap OHAAH TY3Nap XOCHA KHARAM:

RyN +- HOH==[R,NHI+OH"~
RN +HCl={R,NHJ+CI™

ApoMAaTHK aMHEIap aMMuakka HucGataH Kydcls acoc, Yaap anH-
dhaTiK aMuHzapAaR ¢apk KHANG JaKMyc KOFO3 paHrdui ¥sraprHp-
Mmatiiu,
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Aminaapanar dm3ng Xoccaaapn

12-skaabax

Sh ] :
£ E‘ E E = Cnuanpiw Bp-
Homu dopMynacu E o 5 s caTKuny, 2%
E‘é b; é ,:?-:- E" 't:" r:_D
Seo B [ £ l
AanpaTHK aMBENAp
. :
Metnnamun CH-NH, — 92 —7 — —
JIeMHTHAAMIY (CHg), NI - 5 7 — —
TpuMeTHIAMEE {CH3)y N — {24 4 — —
J1ynamui CoHy NH, — 81 i7 — —_
T pusTaAaNMEH (CoFady N — 115 G0 0,7242 1,4005
I isTrRagmnl {C,Hs), NH — 5l 56 G,7054.] 11,3867
Texcnaamuy CyHyp NH, — 197 133 — —
STynenInaMng H.N — {CHy¥}— 8,0t 116,56 0,8029 1,4560
NH, i
. [ -
ApoMaTNK AMHUNAP
A hwnaug CsH; NH, —8,21 1844 1,022 11,5863
a-TonyHann 1.2-CH,C,H;NH, 1—24,4] 199,8 [,004 1 ,5728
m- Tonayuainn [,3-CHCH,NIT, [—31.,5] 203,3 0,989 1,671
1,5532(59°C)
ri- ToayHinw },4-CH,,C HyMNH, 45 200,2 ,046 —
Inipeannatinm (CoHZ), NH 53 202 1,159
Tprenrranut {Ceglz)s N 126,53 369 0,774 1,353
L (0°C) (16°C)
- RadTH AaMEHH CioHy NH, a 300,58 — —m
B- radpTEANIH CioHl; NH; 112 306, ! — —

1. AM¥BA2p aMMHAK CHHFApH XUCAOTARApP OIJIaH pearkuusra K-

PUIRHG, TY3 XOCHJ KHJaalH:
NH, 4 HCl — [NH,1+Cl~ éxn NHHQ

CH,NH, 4 HCl — [CH N T ékn CHNH,. HCI

éxu {CH,),NH-HC]

T —

(CH,),NH + HCl—[(CH,)yNH, | +0

JHLRTH SN HFIT

XADpH.L

C HNH, -+ HCl—[C,H,N{LI+Ci™

dennaaM oI

XAOPRA

&xn C,H NH,-HC

2. AMHHAAPra AJAKHATAJOTEHHANIAP TABCHP FTTHPHJAraHAA AMHHO-
Fpynnajars BOZOPOA ATOME pasHKa/Ara anMallWHAAH BA Ty3 XOCHA

yaafin:

NH, + RJ—+(RJ — NH)+J~
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ApoMaTHK aMHHAADHH O€BOCHTA ZJKHAAAIL HATHACACHNA GUpAAM-
YH aMHRJApAad HKKARAMYH aMURJIAp, HKKHJAAMYH aMyHAApRaH vy-
AaMUH aMHHAAp XocKA OYnagn. MacanaH, aHUNUATA MeTaHHHHE [a-
AOMANH XOCHJAACH TABCHP STTUPHITAHEA MeTHJA- Ba JUMEeTHAaHHIUH
xocHa Oynanu:

& )—NH, +CIcH,~L__ y—~NH — CH, + HC:

MeTHAANANHH

éfx}ﬂN_CHa -} C}CHS—}‘QZIK—N(CHJE + HC
| HHNMETHA AHILIHAL

H

3. Dupnamyl, vKKHnAaM4H aMMHAapra OpraHuKk KyeaoTajap raforeHan-
FTHAPHAMADY BA aHCHAPHATAPH TABCHD JTTHPHACA, aMUANAp XOCHA G§aam:

o 0
I
C,H,NH, + CH, — ¥ —CyH, —NH — C —CH, + HCI

] CHPKA KHCADTAHHHT
ATHAA NN

0
i
(CH,), NH 4 (CH,C0),0->CH,— C — N{CH,), + CH,COOH
CHERA KHCJIOTRRNED
AHMETILAMUAR

0
— - |
(T )—NH, + (CHLC0),0+L_ )—N—C —CH, -+ CH,COOH

!
H

aUETAHHAKI (CHPRA gRCIOTA denMAaMHAN)

4. bupaam:u anudarik aMUEAIpra HHIPHT KYCAOTA TabCHP STTHPUJ-
raifia (MeTHAAMHHAAR TAIRKAPH) a30T Ba COHDT XOCHA OyIamd:
CoH Ny + HNO,—C,H OH + N, + H,O
Bupramui apoMatsx amMHHJapra HUTPHT KHCAOTA Ta®wCHp 2TTHPpuATa#ja,
AUa30oHUufA Tyadap xocuh Oynanu:

C,HNH, 4+ 2HNO, AN ic, HN=N*NO,~ +-2H,0

dbelnnnasonii HITPHT

HMxkunamun anudaTHK Ba apOMATHK aMHHA&Pra HUTPHT KHCAOTA
TABCHP STTHPHITAHAA, HETPO30AMUHIAP XOCHA 6YaaAN:

............... R
N H4HO —N=0- >N--N=0+H,0
RS e nutpur R
HKKH/IAMUH 8MUH KHCIOTA HIT POZ0AMHH
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YunaMyd aangaTHK aMOHJIAP HUTPHT KHCAOTA TABCHPHTA YHEAM-
Ay 6$nub, yaap HUTPHT KMchota Ouaad OGekapop TY3 XOCHA KHJAAAM.

5. YumaMud aMHAAApPra adKdJI-rajgoreHdinap TabCeHP 3TTHAPHI-
rafgaa, TYpTAaMuid aMMOHHE TY3Jap XoCcHJ Oynanu:

RN +RJI—-[R, NI+J~

ApomarRK amAHAZpHH raporenjaw. bBensosn sapochia  amyHO-
rpynina GOPJHCH Y9yH OPTO- Ba napa- XONatiard BOAGDOA aTOMJApH-
HUHC XapakaT4anaurd owanm, wy cababan yaap aflpum aTtoMm Ba
rpynnanaap Ouaan ocoR YpRE ajaMawHdain. Macazan, aHuAHUTA
6poM Tamchp srTHpmarauga 2, 4, 6- rprSpomaunnan xocHy Gyaasu:

NH, NH,
| I
+-3Br,
B N——E N
, \" ~3HBr «Br l W Br
B S
aHKANH B[I'

2,4,6- rpuGpomannanH

HHTpMT KHCAOTA TABCHMpR. BupiaMuH apoMaTHK aMHAJAAP Ty3ura
HATPHT KHCOTA TabCHP STTHPHJCa AHa300RPHKMa XocHA Oynand:
+

CgHz—NH, - HCl 4+ HO—N=Q~[C,H,—N=N]Ci~ +2H,0

deHHAaMMOHT peHnALnAZOHHA
XJICpUI XJIOPUA

URknnaMiH aMHAJIApra HHTPHT KUCIOTA TABCHD STTHPHACA, HHTPOZO-
aMHH XocHa G¥aanm:
O

)
H N
= I m—s F+HO—N=0 /ﬁ\ ]/‘_—\
Q“N—-é__} —~ H,0 «S /NS4
YunaMun apoMaTHK aMiH HUTPHT Kuciota Ounad Oepocura Iapa-HHT-
PO3OOHPUKMA XOCHT EHNAAH!

(CH)N—C" p—H-+HO~N=0 e (CHgN—C" )—N=0

-1z

Cyasdoaam. AHUIHHHK KOHUeHTpRaHrat CyAbPAT KHCJIOTA OHAaH KH3AH-
puaranja - amunoOenson cyapdokuciora Xocua GyJalif:

IJNH2 NH,
1
["’ N +HO ~ sou {/ W
J —H,0 |
= %
i
SO.H
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Amuunaprunr opauit saxuanaph. Tpumeruramus (CHz)sN onani
mapoHTaa razcHMoH Mogfa. HOxopi KOHUEHTpauHajla aMMHak XHAH-
Ta YXWAW XO4M, KYYCH3 KOHUEHTpalMaJCH 3ca cacHran GanNuk
xuaay, TpameTnaamud Ty3aanran 6aaRK HaMmokoGHIa Kyn MHRJ0DAA
YUpainHu.

Angaun (Qennnamun) CgHs—NHa Canoataa anMauy HETpoOG2H-
30JHH TeMHp Ba XJ0DHA kKncaora OUIaH KAHTapnd omAuHamLH:

CyH,NO, -+2Fc - 6HCl—C H,—NH, -+ 2FeCl, + 2H,0

Amitann 184°C za igrfimaitin, panrcns CYIORDIK, CyBla €MOH 3puiian,
cniIpT, 3hup Ba Gous0N SHIa niTanrad HucOaTla apa’iaillagq.

Humenaanuain CgH,—N{CH.)e. Yaura xoc Xuana cylormug, 193°C
Aa  Kafuafau. Y nai- 6y€K  niwaad gHiapull CaHOaTHAR, MOPTIOBYH MOJT-
Janap pa GomKa MAXCYAoTAap OAMIEY MyXuM Xowmainé XncobaaHanmn.

Cyavpanun Kucioma HzN-é }—SOaH 280°C ma cyroxsaHaIn-
ran gpuctanit. Cyp pa opraMuk SpUTYBHMIADIAA IPHMaiifid. Y HUHT XocHaa-
Japu MefHUMHANA cyAb(pOHAMHA Dpelflapariap HOMH GHAaH TYPSI KacaslnK-
JAapHH JapoJjawga muvatHaany. Cyabdansa KHcaoTaian Hvek na JopHDop
Dpenapatiap CHHTE3 Kiunnaa xaMm GoiiataHuianil,

85~ §. HNuamunnap

Mogegynacuaa HERgMTa aMmuvorpynna Oyaral opratnk GipHKMa-
Aap Quamunsap Reliunaiu. Yaap y3Hra Xoc xUara sra, cyBAa QXM
spuitay, AnaMupnap oAHU ycyanapy MOHOaMuHJIap OJNII YCyanapu-
ra Yxwahgu, 6Rpox JacrraGka mojala cmpatRia ORDYHKHHOHATE
GupukManap mlsathnaan. Macanan:

CICH;~CHCl44NH,— HN—-CH,—~CH,--NH, 4+ 2NH,CI

1,2- auxaopsTad aTIne A MIId

ApomMaTHK  AUaMHHJIAD M- AHHHTPOGEH301 EKH HHUTPOAHHJIHHIAD
KahTapuanminaan xocua G¥aasd. Huamannap xpucrain Mmoaza 6§-
AnG, MOHOAMUHJI2Pra HHCOATaH OCOH OKCHAAQHAAN.

Imuaenduamun HN—CH,--CH,—NH, Aauamumiapminr sur oxauil sa-
kumamp. Terpavertuaegrnavur HoN—(CH,),—NH, aca Knicrann monaa,
27°C na cyorknauali. Hegrametnaenguavud HyN—-(CH,),—NH, 170°C
Aa KafiHaliiuran 3aXapad cyioRauK, AMHHOKICI0TAIAD BA OKCHIITAPHITHT [ap-
yafapuiungal xocua 6ynapu. TexcaMernaenavanmun HN — (CH,), — NH,
42°C na cyroxnanadiran Karthk Mofda. Caioatia Hedaox Ba maacTMaccanz:.
O MYXHM XoMame XucoOnaHalH.

XIIT BOB. A30- BA JAHAZOBWPHIMAJIAP

A30- Ba puasolupHRManap TapkaGnaa asorpynna — N=N -— 6y-
aué, wy rpynaansar 6urra 6VI panenTd apoMaTHK €km anandatHk
pazukaJ OHnaH, MXKHHYHCH yriepoamac atoM Ouaan Gornadran 6faca,
Ona30bupurma, UKkana GOFH XaM YIIepoLdu paaMkan Susad SorJaaH-
rad Oyaca asoOupnxma xocun Ofhagd, AandaTHK a30- Ba JHA30-
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cupnrManaap yta Gexapop. LUyHuur yuys xam yJnapHaur uucaTan
fapKapop apOMATHK BakHJaapH YpraxujaIH.

86- §. ApomarTuk AHa306HpHKMANAp

ApoMatHk AHa300HpHKMAaJAp MKKH THOAA: cOd LHa306HPUKMANap

-+

Ar—N=N—X Ba znazomnit Tysnap [ArN=N]X~ xoanpa 6§aazu.
Oaunmwn, DypaamMuyy apoMaTHK aMUKAADPra HHIPHT KHCJAOTA Tab-

CHp 2TTHpPHACA, Ala3CHHH Tysaap xocda Oyaaad. MacanaaH, aHHaHK-

ra XJA0PHA KHCJI0TAa HWTHPOKHAA HHTPHT KICIOTA TAbCHP STTHPRHJ-

rasna, GpeHHIANa3oRUR XN0PpRA XocHa Oynann:

+
CsH,—NH, +HONQO + HCl= [CgH,-—N=N|CI™+2H,0

Huaszonnii Tysnap xocusn Gyanw peakuusicdi AHMaz20Taall Ae-
nmaand, Junasotnam peakuBACH apoOMaTHK aMUHNAp TYsJapK 3pHT-
MACHFa HHTPHT KHCAO0TA Ta'bCHPp ITTHPHOG, onnb GopuIaLH:

+
NH,

-

N
|’”’ \‘”/ CImHHONO _ ["Trﬁ cr-
/7 =,/

Peaxuusa 6opHilIEIa AMUHTA OPTHKMA MUKJIOP MHHEPANd KHCJOTA Ba
XOCKA OYIraH Ty3ra acTa-CeKHH HATPHH HHTPHT KyHdAasx. Hatpui
HHTPHT KHCJOTAAH MYXHTJAa colp HATPHT KHcAoTara ailadHalH Ba
apoMaTHK aMHH TY3ura TabCcHp 3TajJH.

MrkunaMuil aMHHAapra KeHcloTadu [IUAPOHTAA HHTPHT KHCJOTA

TabCHP 3TTHPHJTrAHAA opandK CHpHKMA -— GHPJAMYH HHTPO3OAMUHIAp
X0CHA OYJalAn:

ArNH, L8R, ACNHNO->AN =NOH-—>AN=N+OH~
il
PusHK-XxHMAgBHH xoccanapd, HduasoHuil Tysaap ¢yBha OcOH 3pHH-
AH, ¥Ynap Kyusaun KHCJAOTA Ba KY4aH acoclad XocHs Oyaran rtysiap
Kabu weltpaanup. Juaszonuil rysnap cod xo0i4a NOPTAOBYE MOAAA
GYNravAanrd y4YyH yhap HLITHPOKHAATH peakuMAJIap CYBJH 3pUTMA-
napna oaub Gopunagd. ¥Yaap TypTaaMuu  aMMoeuBl tysaapura ¥x-
afan. Yera gyMyli THAPOKCHA TabeHp STTHpHArarHAa, Oewapop
OHpHKMA — AHA30NBH THAPOKCHA XochJa Oyaain:
- +
CH -+ AgOH-> m T Jou+agc
=,/ =,/ _

Hiasonnft  Tysaapuysr peakuHAra KHPHIIHIIL KOOGHAMATU y1a
IOKOpH, Yaapaay Typdu OPraiuk OMpUiMaJap oJHll MyMxuH, Hnazo-
GupuKManapha xaM TAYTOMEpHA XojHcacnm KysaTuaagd. Macanan,
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¥A0DMEHHAINA30HEA XAOPUL TY3Hra macT TeMnepaTypana kaali uda-
HRA TALCHP PTTHPCAK, PAHICH3 TY2 — IMA30HUH LWAHHA Xocha 6yia-
aH. By Ty3 osruma BaxT Yrray, ¥3-YsHlad H3OMepalaganu:

- +
| CICH,—N  CIGH :—*T
,.‘-.lHE.]SDHHii Luanum CiA- HAI0OHNTLU N AR A 30
HYIPHA

Hsomepnap XMMHABHA peakllAfra KUpKUIHIEN 6UAaH ORp-GHpHAAH
dapK Kunaau, Cux- BHR30HATPIL MHC Ropowork Odnas Kafita pol-
JAaHraHda a30T AKpaant YHKaQH Ba HHTPHJA Kocua Oynaau:

CIC,Hy—N=N—CN-CIC,H;—CN-N,

AnTl- ERA3OHUTPHA OyHKal peakuMsara kupHiIMaiiaH,
Huasonufi Tyarap peakuuanapu 2 rpyunara OSyjauHazH.
1. Peaxnus uaTHxachga a3eT aspannd uHKall.
2. Peaxuts HATIDKACHAA a30T aKpaadd YHKMafigH.
Azor ampamu® unkmnu Gunan Gopanuran peawyussap, 1. duasonuit Tys-
gapmmr CYR/N IPHTMAAAPH KHSAUPHATAEZA a3oi axpains, §eHOA XocHa
YA

T OH
7NN
|J i Ci-+HOH—{

l 4Ny -+ HCE
:

2. Huazounil Tysmap Kaanfi Honud MHmTHpoRHAA KH3AHpHarania fion Oeu-
200 XOCHN Oynany:

N
2N M

LN o i _f YJ +KCI 4N,
% L

3. HMnazonuit Tysaapra MHC WHAH!N/ KATAJTH3ATOP/IHTK HINTHPOK WA Kamiil
LIHAHUA TARCHP STTUPHJIraHIA APOMATHK HUTPUANAp XocHa 6yaazu:

+
N=N
rf\[/ ci—HReN, f"{\[/CN +N,+KC!
s -
GeH30HHTPHT

A30T ampaand yAxmailiyran peakudsnap, 1. Apunanasonuhi Tysnapra Kyd-
Au agekTpolowop ypuubocapnu (OH, NH,, NHR, NR;) apomatur Grprk-
MaJap MIUKOPHA MYXHTAA TABCHP FTTHPAHJCA, aSO0UPUKHLL PeaKIHACH COIHP
Oynap: :
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+
CoHy—N=N |C~+H—__p—~O0H. H—N=

fi- CHOCHE 30(£li3‘0Jl

N 53— OH+HCI

N
- P
CH—N=N |ct=+H— »—N(CH,),»
' BHMETHIAHRAHH

— T p—N=N— T 5--N(CH,), +HCI

- Mmenmammoasoﬁemm

2. NMuazoOuprKMAanapra KYprolvH XAOPUAHRHT XAOPHA KHCIOTAZarH SPHT-
MAacy TabCHP ITTHPHACA, APUArHAPAZHHAARP XoCHA Oynain:

+
[CEHBNEN]CI‘+4H—>—CGH5NH——NH2+HCI

GeHRATHA M ASKHA
Apnarrapasvanap 6Véx Ba JOpH-ZapMOH cHdaTHIA HWJIATIIALH.

87- §. Asofupukmanap

Ascfupukmanap Motekyaacuaa asorpynna — N=N 6§yub, y ux-
KHT2 YrAeBoHopoj paauxanu OGuaan Gornanran Oynapu. Moneryna-
CHJa HKKHUTA GHP XUJM YrAeBOJOPOA painkann 6op aszoOHpHKMaNapiin
HOMJalaa yIJeBoA0po EKH YHHHP XOCH/IACH HOMH OARNTA d30- CY3H
KVIIHG afTuaafh. CuMmerpHxr Oyamaran azofupHkmadapan udona-
JAall Y9YH HMKKHT& PafAHRan HOMH YpracHia aso- CYsH xyriHd afita-
naad. Macaaan:

CeH,—N=N—CH; CH,—C¢Hy-~N=N-C;H; —CH,
ascOeH3on ACTONYON
HutprasoGuprikManap apoMaTHK aMuHaap Oufal peaknnsra KHpHUINS, aso-
OupukManap XocHs Krhaau:
CH,—N=0-+-HN-—C;H,—-CH,—-N=N—-C;H, +H,Q

AsoKenOuUPHKMA  KOHLEHTPJAHTaH cy/bdar KHCA0Ta MIITHPOhRa Bup o3
KHIAHPUACA, OKCHasOOHpEKManapra aliJiaHEafd:

[P

—==N 17 =
Ar—N=N{ p-wAr—N=N—__»—OH

}
O

IMuapoazebupukmanap temup (I11)- xnopul Tabcnpria okcupnaHnd, 230-
Oupumanap xocua Kuaanu:

FeCl
90 H g NH = NH— Gyl %o CyHy N =N—C,H, 4-2C,H,—NH,

A300MpHKMaNAPHUHT MYXHM XYCYCHATH VYJAapuuur paur Xocun
KHAHWEAHP. A306HpHKNIW peakuldcy YTKA3HWAArH OolRalFHY MOR-
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AaJAPHHEHT TY3HJHIIATA wapal TYPJH XUA paHrmard asofHpHKMajap
onuw MyMxHH. Byngad mopnaaap aso6GVéRKnap meiumaanu. Aso-
OHPHKMANapHUET  paurpop Ofamiumra cafal, ynap moJekysacHiaa
azorpynna —N=N— "Hu¥r O6OpJHry. ¥MyMad, azorpynna Ba lIyHra
VXuam atoMaap rpynnacu xpomegopaap ned atanain. Moaiaa moje-
KyaacHna xpomoop rpynna 6¥sca, Wy Moana padraop Gynamu.

Asobenzon CgHs—N=N—CgH; kuaua panrnu kpucrana, 68°C aa
eylokranaan sa 297°C kgafinadign., Ogartnard az00eH30J KyuJH HYD
MaHGanra TYTHJCA yec- akara yraiaw, OGyHaa yHUHC palld sSIn81a
TYRAaaan xaMaa 3pYBRAHJANIY OpTajd, RHNOAbL MOMeEHTra ara Oyaubd
Konaau. T'panc- a300eH30NHHHT OHNOMb MOMeHTH 1iyk. Dapua aszodn-
pikManap AHazo0BpHxMaJgapra Kaparaniga HucOaTaH 6apKapop.

AmHHO Ba oxcHasodVExnap., Mosexkynacupa azorpynna/—N=N—/
Iap TalUKapy AHA FHAPOKCHA €KH OdplaMul, HKxHIAMYH Ba yuJIaMuH
aMHil rpynnacH O6yarad aso0HpHKManap aMUHO Ba OKCHA3COHpPHKMa-
aapunp. Macanan:

[ — Ep— —
—_— ——

N NN ST
) —N=N—L__ »—OH S__p—N=N—&__ p—NH,

H- CECHA300RIE00 - AMNKHOA300EH 300

Azobyeéraap rtapkulnpard A430rPyNUaHBEHI COHHIA KYypa MOHO-,
&ne-, Tpuc- Ba Noauasodyékaapra 6ynnnagn. As3oGYEKNapHHHT TY3H-
ARIDH Mypakkad OYJAraHaHra ydyd yjaap OAaTA& CAaHOAT MapKach
HoMH GHnaw artaaagp. Macanah, <TYrpH Kopa-3», «KHCJAOTANAH KH-
aua-3-C» Ba xoka3zo, Kynnuua G¥EK TapkuOHHH HPORATOBIH KHCKap-
THPHATAN HOMJApPARaW XaM (poHRaNaHnN2LH,

AMunnoaszcOUpHKMaAap KAGIOTaaap OHJAH peakHHAra KHPHIMHG
Gapxapop TY3Jap XOCHJ KHJAAMraH &coc Xoccanld Mojjla, OKCHaso-
SupukManap sca ONp BakTha XaM (eHOJ, XaM KY9CH3 acoc X0ccacHra
ara Gyaran OHpuKkMagapaup. AMHH0a30OHpHKMAasap HIKOpHH 6¥ex-
nap cundHHA, YASGPHRAT cyAbGOKHCAOTASAPH Ba OKCHCY/ALPOKHCNOTA-
Japu 3ca KHejoTaan Gyékaap cUHBHHA TAWKHA TajiH. A306{éxaap-
HHHC 5PYBUAHAHFHAM OIIAPHLI YyuyH YJ&DHHHT MOJERyJacura cyib-
orpynna kaGu Typau noasp GyHkUHANAP KHPHTHJIALH.

flonnaszo6yéxkaap, Yaapra mucon Kuaub, TYrpu xkurap panr-4CX
HH K¥pcaTHII MYMKHH!

NaOOC . HO N=N—
xf . T i
HO—{ __JD~-N=N-l__ Z--{ _ >N "“P‘I\fsf‘~|\l/~~~i
=SNG
NaO,S \‘soswa—
—NaOss\
{_‘tzz CH,
L )p-N=N—-"_"S—nH,
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88- §. MoaaarapHHRr TY3HAHWIK GUAAH paHrH
opacHZaArH DOFAUKAHK

Opranuk CHpHKMAMApHE YPraHdll XKAapatHiuaa, yAapiidr afdpum-
JapH Panrau €k paurcns GyauIE XOMNAPHHH YUpaTAHE. Opranus
OHpHKMAaJapaa panr nawno Oyanw cababaaph uarapuial ohamiap-
HHHT LTREODHHR xanl KHant kearan. OpranHuK OGUPHHMAJapHUHY
panrH ORJaR Ty3uaHWIR opacHaard OOFJHKAMKHH TYHIYHTHPHI Y4YH
LY THNOTE3d Ba HASapHAJIAD APATHATEH,

Manaymiu, Gusunn Ypad Typran JpeAaMeryiapra, Iy KyMJanad,
XBMIRBUR MOARAJNApra XaMm CpYFAHK HYDH TYUTaHAA YHUHr GHp KHc-
MH Iy JKICMIa IOTHAAAN, OMp KMCMA 3Ca yHIAH Kaiitaau, Ana wynra
OBNOaAE RHCMAAD TYpAH panraa 6yanb kypuxanu. Macanai, upeametr
TYWadtran EpyrauK HypJAapAaH capHK HYpHHA I0Tca, ynlan Kairtadr-
rau nyp kil kysura xyk 6Y¥and kypunaan. bBysuur cababu WyKH,
KafTaguran ea HOTHAAZUCAH Hyp epyFAMKAa OHp-OHPHHM TYJALHPALH,
byuaail uypnap TVAaAupyBYW Hypunap Jgelinnaiu. Tyaau-
pyBum aypaap (capux, NYIITH, KU3KJ, 3aHIOPH, AL, XaBo paKr Ba
doliakap) Kywnirauia ok Hyp naiao 6ynain. Arap ucwm ysira
TYma@Tray %aMMa BYDHH 10Tca (TYAKHH Y3YHAMIH Xap Xna Ofaran
Xamma Hypaapnm} Kopa, xaitapca ox OynrHO xypuraak. Hemax,
MECMAap TypAR TYJIKIE Y3YHAHKAArd BYDHH 10Taj4 Ba IIYHHHT YUyH
xawm paur-Gaparr 6y/ind KYpuUHaan.

EpyrirK KBaHTIE MOLAATA JOTHITEHAG YUHAD MOMEKYJacH §Y3FanyRyaH
(akTuB} XoaaTra YTHO Koaand, Mabnymku, m- OOrRap sdeKTpolliapy Kys-
Faziyoyer Oynaf. Uly caGabmy m- Ooraap sneKTpOHNAPHIH IOKODHPOK SHep-
FeTHK noroliara §Tiasunl yayH ¢- Gorgap »5eK TPORAapEEN 1Y 1N NOFOnara
YTiasnmra kaparanfa KaMpor Epyrank gBeIITH 2tepruacy capxh 6Paajin. Opa-
Jarma KY0ordd Oprakdk OApHxMaIap MOSRKIIAJapiiary 1T~ SACKTPOHIap
nyaja wyaranyouaniup. Opadatma KYboran yIvIepoA 3aHM PN K2HYA Y5YH
Ofnca, m- HAEKTPOHNAD yHua KN KVSadyBuldd Ba MOACKYJAUMHF  AKTHB
" xoratra VTKAa3u YUVH 1iYHYS K&M @pYRasK KBaHT 3RCRThsAcH capdvians an.
Arap OpraHiIK MOZAA opanaimd KYInOOFAE SEMHEPUNRD 15N yU#d BeK-
TPOAOHOD ¥punbocap OFaca, y XONIa MOZA2 MOJIEK yJIATADHEATH 2JeKTPOH-
nap aHWATE EyTyH 3aiap OVinaé ciuknran Gynani. HyveRY Fpunsocap
Yaugary EyQrauapMarai xapaxarusy SeKTpeikapn 6utan opasaTMa gV
GOrHUHD B~ Ocrina Tabeup 5Tafid, 3aNAHP YeTJapuld 236K TPOHEKLCNTOD
rpynnasap (—NO,, =C=0 pa Goanap) 6nica, yJ1ap f- 35eKTPOIIADHN
V3ara TOPTaNE, HaTHKara GVHAQ XaM AKTLON JHYUMEKHLHD CLAAHLE T¢3-

LA,

Epyr UG I 'L«:'hi.“lfpﬂﬂ& SACKTPON SHYMITH CHTHEMA MO K YA aKTHB
KJaTra 0Coi yTafd, By BakTAa épyemin¢ KBAHTAAPHHHED JOTHAHUI HITEH-
CHERNTH OURAN. Dy ¥3 HaBGATHAR LY MOJEKYJa TAulkia 2TCAN MOAIA [dH-
FEHUHT TVIAANLKTE CAHD KeJain.

Youman, OVOBYE MOAMASAD TAPKHOHAZ VWApTa PAHT CelYBUl-— XDPOhkafop
rpynianep {—N =N—azo, =>C=0 xapbonun, — N =0 nirtposs, >C=C<
stermt  Rain) OPAaume wapT. DupRKMa Tapiudnaa Xpomo, op rpyuna 6{i-
FaBAETHIE PDSHOHH KYUsHTHPAAHTaH  SeKTPOHAOHOD B3 4R TPOHaKIL L Op
aToMap TPYnoach ayKcoxpomhaap Aeitmaaiy, bynap NHy—amim,
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CH
"‘N< 3 ftametwiasuy, —OH ruapokenn, —SOH cympdo, —NO, nut-

4

po, —COOH kapfokcra rpynnanapaup. AYKcoxpom rpyntianap opranuk Gn-
PHKMAIAD  MOJEKYAATADHHMHF  HOHJAIIMIUMIA XaM KYulH TabsCHp Kypea-
Tafuw. AYKCOXpPoM Tpynparap acoc €Ki Kuchoraap xoccarasraoynafuw. Uiy
HUHT yyyH Ynaap OVéx Ba 6Vasajuran moijasap OufiaH peaKknuaAra Kupu-
MG TY3CHMOH OHDHKMaaap XxocHJa kuaand. HaTinkala Oyex MoALanapHHHT
TYKuMarapra Gupukuiny pa Oysur gobuanata oprain. [yraait guanG, snek-
TPOH HYKTAH HazapAaH kapalraifa xpoMogop rpynma opasatMa kymi Gor-
A4 CHCTeMara Kupaiu.

898, MeTHaopam:x Ba YHHHT MHEAHKATOPAHK XOCCACH

Metnnoparx  (renyaHTHH})  MOHOA300YVEKJAPHHAT  BaKHAHIHP.
¥ auasocyabdhaHna kuciota Ouaan auMerHaanuadauHar HCl tyau
a300HPHKMLI peakuAfcHra KHPHMIHIGH HATHXAcHAA XOcHJ Gyaaau:

_ + =N
H
+
(NN~ H=N S—
) H

S—— —_
—H0,5—T )~ N—-N=__ )=N(cH,), |a-

MeTHIOpaHIK
Xocua GyATan Ty3 XHHOHA TY3HAMILAH OY¥AMG, KH3uM padraa. Arap
yira uwgop wymicak (pH-3,0—4,4) y OeHsous Tysuanmra yrajpu Ba
capiy paHrra sra 6ysaju:

: +
At — 2 H
HOES—%_:}\ —N—N= '::_;}=N(CH3}2 - NaQ .
| —NaCl
H _9H,0
—;-NaOBS—»/___E;—N =N—-{ >-—-N(CH ),

Merunopanx cyBia xyia AXIIA SPHALH, O CAPHK PaHIH MOAZA.
YHHur paurg 3pHTMa MYXHMTHFa Kapa6 ¥srapain, fSBHH HLIIKOpHEH Ba
HeHTpaN MyXHTAa CapHK, KHCJOTAJH MYXHTAQ KM3HA DanrjH Oyaa-
AH. YHHHC [y XoccacHaal ¢ofiaanannb xumua nabopaTopuanapuja
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HHAHKATOP cHdaTHAa BUMATHAaAW. ToBapWlYHOCMHKIA HOO3YKA B2
03UK-OBKAT MAXCYJOTAAPHHH anajH3 KHAHWIAG METHIAGPaHMAEH Hd-
Augatop cHaTRAa poligananuaaiH.

X1V BODB. APAJNAI $dYHKHHAJH BUPHKMANAP., OKCHKHCJAOTAJIAP

Monexynacuanur Tapkubin  KapOoOKCHA BAa THZPOKCHR Tpynnany
opragix GupHKManRap okcurucaorasdp Redniagn. OKCHRKHCJAOTAaRAD
MOKCKYJdacHIary KapOORCHA rpynna coHura Kapaf OHD, HMKKH, yu
ACOCNH OKCHKHCAOTANAPra, PRIOPOKCHI IPynnasapHyur YMyMBRH conu-
Fa Kypa 2ca MKKD, Y4 BAa X0OKA20 aTOMJAH CKCHKHCJoTanapra 6Gjan-
Haad, Quchkicnoranap ¥3 nagfatpa amxdarvk {cnwpro-} Ba apo-
MaTHRK (heHodo-) okcugHcaoranapra GYNHHALH,

90- 8. AnndaTHK OKCHKMCAOTAAAP

Homenknatypa Ba usomepnncn, KYNUHIHK OKCHEHCAOTAJap TPHBRA-
anb HOMeHKJAaTypa SYfuua uomaaragu. Macanas, eyt gicaora CHy—
CH(OH})--COQOH, oama wucaora HOOC—CH,—CH(OH)—COOH
BA XOKa30. DyHAa OKCHEMCAOTAHHHT HOMHE OHpPHUYY MapTa Kaiicu
XOMaluéNan OJHHTAHANTA €KW HHMAaJap TapguOHAa YY4pamuHH Kypca-
Tagi. Kinunwa OKCHKHCROTaAAp Terupax Oup acocsn KapfSOH KHC-
AOTANADHUHE HOMHIMA OKCIH- CY3H KVUIHO, THAPOKCHA PPYROaHHHr YpHG
sca rpex andaBuTHarn xapdaap Guaau SEATHIAHTEH X0JAAa HOM]a-
HagH. Macanan:

HO—CH,—CO0H | CH~CH—COOH

ORCHCHDEA KHCAOTA |

OH

_ G- ORCHOPOTACT KHCAOTS
CucreMaTHK ROMEHKJATYpara KYpa OHCHKHCJIOTAN#p TeFHAR

KapOoH KHCAOTaZap HOMHTAa OxCd- KYIIHMYa gy, ¢mupr rpymanacit
TYPraH yriepoa atoMB pakaMm OnJaH KypcaTHaanu:

3 2 | 2 1
CH,—CH,—-COOH CH, —C(OH)—COOH
! s
OH CH,—CH,
3- OKCURPORAH KHCROTA 2- oKeH 2« MeTuASyTaN
RHCHOTA

OkcHKHCNOTANApAA H3OMePUA YIJAEPOA CKeACTHHHEL TY3HJAHUINTI
Ba Yriaepod 3alKHPHIATH THAPOKCHA Tpynna xonatura OOFIHK. Ma-
canau:

B o . [ i) o
CHy—CH,—CH~COOH CH,— CH—CH,—COOH CH,—CH,~CH,—COO#1

| ! |
OH OH OH

00~ ORCHMOA KHCA0TA fi- orcumoli RucHoTa 4~ ORcHMoll KienoTa
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Byuntan TamkapH, OKCHKHCchoTalapia ¢asoBuil H3oMepHs Typaa-
pHA2H OMPH — KY3TY HIOMEPHSA XapaKTepaniip.

Onupmuan. OxclukuenoTanap acocan cOHPT Ba kapOoH KHCJHOTa-
Jappan osauiaad. MacanaH: a-rajorenn aJaMallMerad KapGod KHC-
NOTa CYB €KW HIIKOP TAbCHPRAA KU3AMPHJATAHAA PeakUdsd KyHuLardua
Gopannu:

CH,CHI! —-COOH+H0 HE; ¥ CH,—CH—COOH
- XA0pPOpONHON. KHCNOTA ]

OH

G- GKCHNPONHOH KHEJG0TA
{CYT KiKaoTa)

ORCHHATDIA GHPUKMATAPUHEAT MHUHEPAN KHCMOTanap Guaad rulpodnsia-
RN M2T1Ra0H@ o OKCIKNCHoTanap xocud Gynamu:

o OH 0|H
A | om0 H+
CH, \HA HCN, CHg—C!—- ___;TIT[_ i, CHS__F._COOH
- )
CN H

CYT KHCAOTA

CH +HCN CH OH CH, OH
3\ B 3 C< 2H20[H+Iﬁ+ ui>c<
CH, CH, <CN —NHy CHS COCH
ALeToN UHAHTHAPHHH G- OKCHTS0MON KIICJI0Ta

QK Ba xumMHdMEAil Xeccanapu. DBup acocan okcHkucnoranap-
HIP A8CTAa0KH BAKHAJAAPA MOHCHMOH CYIOKJNHK, HKKH 2COCHH OK-
ciikHeanTasap KpHCTAAA MoAla. Yjaap TerHllad TYAMUran Kap6oH
KUCAOTRNAPAEH IOKOPH TeMmieparypana CYWOKJaHaliH, WYHHHTECK,
cyisia axin spriiny, OxcukpcaoTaaap TVhAnHran KapOon Kuchora-
Janra nucGaran kydad xucobnananu. Yaap kapOoH KUCAOTajapra xoe
Gapua xiIMURBHA peaklMara kHpuwajw, Oxchxuchaoranap tys, adup,
Kaphon Kuenora aMHAM Ba HUTPHAN, TANJOHAAUTHAPAALAP XOCHA KH-
gajy. Macanad, o- OKCHKHCJOTaRap KH3AMpPHATAHAA OATH abL30aH
NEXAHK eypaxka® 3Hp xocia Gynaau:

T H HO CH,—CH—D—C=0
| _._\ —_ =
CH, | ST C\ O R +2H,0
! ...--_'?‘.H._. 0_CH_cH, O0=C—0—CH—CH,

O—_‘:.J"'" [
-O.”. e CYT KHCJOTA JAKTHAH

Jlewruaaap eplctana Moana. Yaap KHCHOTa €KH NUIKOP HLITH-
porEAa cy: OHJAan KannaTHAranga THADPOJH3NAHHG, RHA G- OKCHKHC-
J0Ta XOCHA  KHJAAAH. [- OKCHKHCANCTA KH3AHpHATAHAA Tydnomarad
KapOoil KHCJOTA XOCHT KHIafu:

HOOCCH{OH)CH,COOH -~—-HOOC~-CH =CH—COOH

ona KNI f!DTa —H,0 dyMap KHCI0TA
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y- Ba B- OKCHKHCJIOTAJap 3IpKHH Xo0Jaa GEﬁapop Moaga. Yaapuu
KHIAIPHAMACA XdM acra-cekHH Y3HAAH OHp MOJACKYAA CYB amKpaTHO,
fewr €Kk OJTH aB30JAH HHKIMK OHPHEMA — AQKTOHAGP XOCHA KH-
Jaau,

CH,—CH—CH,—CH, CH,—CH—CH,—CH,
! |  —— I I +H,0
OH COOH 00— C=0
‘?- DKCHBEI.‘IEPHE!.H KHCAOTA ‘r’- Ba.ne pOJ’lﬂKTOH

By ycynna xocun Gynran moipanapeHHr XHaura xapab a-, B-, y-
OKCHKHCAOTANADHA OHp-OupHIaH GapxAall MyMKHH.

91- § Opragps OGHpHKMAJApHHHT ONTHK AKTHRJIWTU.
CoaHuTHpma OypyBuaHank

Oprawnx Oupuxmajgapiary (azossil n3oMepusnuHr (€xm crepeo-
H30Mepns) Oip TYPU -— OLNTHK HIOMEPHAAHP.

Opranuk mMoananappary OHpoOH YrAepoi aTtomid TYPT XHA aToM
&xd atToMiap rpynnacH OGHaaH OGHpHKKad O¥aca, Wy wMogganap
acHMMeTPHK MapKasra sra Gynamgn. DyHaad yraepold aTOMH acuMmeT-
PHE yrAepoa aToMu aeld atanann, ACHMMETPHK Yriepoa aTomHra sra
G6ynran OupurMagap Moneryiaanape gazona HMxKH QopMmalard HKKH-
TAa W3OMEPHH ByXKyAra keathpaad. MlaoMmepnapBuBHT Xap RKKaja Mo-
denu Gup-GupHra yga yxwaw, aMMO cHHURKAa6 Kapaaranfa yaap-
zan OGupH Kyaryaarn TacENpH skauaunrd cesudaau (10- pacmra xa-
pakr). Dynzall psoMepnap onTHK H3omMepJaap AefdHaain.

OnTHK M30Meplap V3RHHHT $H3UK-XHUMHABHA Xoccanapl KHXaTH-
AaH 6up xux Oynafn, AeKMH yhapaan gyTOaauran BYp yTKASUATaHIa
KYTOsianiil TeKHCARTH yHITZ €xH 4anra Oypunaan. By xocca onrux
akTasaus gefinaaga. KyTOnanran HypaarH TeGpaBHII TeKUCHUCHIa
nepnedARKyasap OYArag TeKUCHHK KyrOaanuilt Texucadeu pefiunann.
bBavsn oprandk mMoananapiaf ©€KH YJAapHHHC 3pUTManapuilan kyro-
JAaHral Hyp VTKasHJCa, j’rTraH HYp TEKHCAHTH AacTaabxu RyTtdaannig
TeKHCAHTHra HucOaTaH MyafigsH Oypuaxka Gypaarad 61».:13;11 KyT6-
JAHHIE TeKHCARTHHHM YHrra Ba uanra Oypanuran mogiaaap Oup-Gu-
pura m3omep XxHcobGnapaaM, Yjap anTHROAJAAp ISeimiasl.

Conrmtapma OypysuaHauk. Opranix MOAIANAPHHHT ORTHK 8X-
TUBAMK KATTAJHTH DoJApuMeTpla aumghaHazrn. [loagpumerp acocan
nkkara Hpkoab npusmasapunak Tapkud tonrad. [ipuzmanap ¥ypia-
CHIa TeKLIHpUAALHraH MOALA COJHHraH KIoBeTa KOHJAMTHPAA&AY,
Monnanuir ONTHK aKTHBAHCA Kyiuiarnya anugaadann. Texummpuaa-
éTraH MOAfa COJNHHraH Hafiuara KytOaadras €pyraMK HYDH TYLupH-
Jafgd. Arap Moaaa ONTHK akTHB 6yJsca, KyTrSAaHraH BYp TCKHCAHCHHA
yurra éxkn ganra Gypagd. KyTOaasdll TeKHCAHFHHHHD OypHadiui (u}
TEKWKPHAAETTAN MOALAHHHr (3PHTMA) KanHHJIHTHIA, KONUEHTPALMsi-
¢ura, TemnepaTypara, yHra Tywaérrad Ep}"FJIlIK TYNKHH Y3yHRHTIIrE.
Gorauk (19- Getra Kapanr),

178



92~ §. ACHMMETPHK OnTHK AKTHB GHpHKMAanap

CyT KWCAOTaHHHT KYTONAuuIl TeKHCAUrHHU yurra Oypyeunm H3oMmepw-

15
HUHP conpuriipMa Sypyeuanaurd [alp = -+ 3,82° ra Teur. Y Kpucrana
Maziz, KyT8NanHm TeKHCAHTHHE yanra OYpysun cyT KuClIOTa V3HHHHT XH-
MIBHIT XOocanapH XKHXATHENH YHrra Gypysun wakanfad (apk xkuamanno,

Garat yuuur Gypmum wuimopacn teckapu [«]p = — 3,82° 6yaamn. Omrik
HGARTHB CVT KHQJIOTA (A4OT2N CYT KHCAOTA) KPHETAN MOLDA (cy}mg.n TEM.
[8°C), ¥muur yara Xoc  dapu  onTHK 6ypmu XYSYCHATHHUHE  HYKAH-
CHATID.

TankHKOTAAD WYHN KYpCcaTziukd, aulTiil HYJAH OHAAH ONHHCAH
CYT KHCJ0TAfa ONTHK GYPHII XycyCHsTHHMAT AVKIHTH YHHRT OMp XHa
MHKAOPAAril Yurra Ba gyanra Oypypul INakajgap apafaluMacijan,
ABHI HKKHTA OUTHK AHTHIONNAD apansaiuMacHAad ROOPAT 3KaHJHTA-
HHHE BaTHaclAxp. DyHaail onTHK aHTHOOAJMAPHHAAD TEHI MOJEKYJISp
apanawiMacy paunemartaap JAefinnagd. CyT KHCAOTa aHTINoO-
AUHAHE  Ty3uaHWE DRuepHHHr ApoeKuHOH ¢opMyaach épaamuja
KyHigaruda TacRlplanaiu;

COGCH COOH

|
|

CH, H,

®opMynanal KypHHEG TypHOAHKH, acHMMeTPHK YIVIEpoja aroMiura
SUpHKKaH ypuubocap (BozopoX Ba ruapoxcuna) $Gasona TypJaiua Kok-
Jamrad, by 3c2 cyT KHenoTa HpoeKUNOR deopMmyranapruur o6up-Ou-
pufad (apK KHIHIWMEM Kypcataad. XO3HprH BaKTAd NPOSKUHOH
GropMynsagapHuur xaiicu Cupu Verca OypyByH Ba xaficu Gupr uvanra
Oypysud H3OMep IKAAMHCHHH alTHG OepyBuM RnA3apHa WyK, aMMO
Gabh3i TaKKOCHAWIap HATHRACHAA VAapu# aHERJAIE MYMKHI,
Mounaekynacu 6dp Heuya acHMMeTpHK aToMJAH (PA30BHA H30M&pnap
AHacrepeoMep mygrra 2ra. Yaapaa MoOJAEKVJIAHHHT SADHM KofiHTY-
panHacH ¥sapo Moc Tytlanl, apMi aca ¢apyg KEaan: lractepeomep
AYQTHH TAWKOA 3TYBYH MoALaap ORTHK OYpHWH OGHJairiHna Imac,
Gankn Oapua (QH3UK-XUMHABYA XoccanapH OGunan xaM Viapo Gapx
gunagn. Macanan, xaopoama kueaota HOOC—CHCI—-CH(OH)—
—COOH yuyn aciMmeTpuk yriaepox aroMiaary xoRpurypaliscy on-
Aan dapraaiyeuy (I—-1V) riprra cTepeonzomepaapun €3l MYMKIH:

H—-'——CH HO— —H

COOMH CIOH COOH COOH
H——{——OH ' HO-—!——H H —|——O0H HO——|—H
H——CI Cl -——' - H Cl—J-——H H —[—CI

COOH COH COOH COOH

I 1 1l 1 1V
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X/iOpOAMa KHCRAOTA CTRPLOH30MEePaaphiliHl ONpuliusci BhKHAUACH
OHJIaH, yuHHuHCH TYpTHHUNCH Onman ¥3apo OITHK aiTHROANAPAND,
YyHEH yaap Gup-Gupanidr syerysark tacsupd. bBupog b—1iL 11V
[—IT; TI—IV mydraap ¥sapo Jdactepecuep, AbHN yNapHHHr KY3-
ryjpary tacpupa Oup-GEpisa yxmamafad, Tabuui BUBO KHCAOTE OM-
THK akTiB Oyand, gyrfranud rekhcanrunn yurra oypann. ¥Yarra Oy-
pyeun D- puxo Kuchaorara cys gViupd, acra-cexum  KH3AnpAATania
ME30BHHG KICAOTa, CYHIPa ysyM KHUcAoTa Xocwd Ofaaan. Mesopuiro
Ba YayM KHCAOTA ORTHK HOaxTHB GHpHKMA xucobaanaid.

@pannys carmu J1, lacrep Guptnun OyanG OATUK H3OMepaap apa-
JalIMacHHl ONTHK aiwinoAj apra axpartad. [lacrep vayw Kdenoracu-
A RATApE MabAyM GYJAMarah 4anra OYpYBUN o~ BHIO Kucnora Gopai-

rHHH aBuxaasl, Xosppril BakTAd BHHO kuctorannur gylwaarn 4 Ta
ONTUK H30MePH MABAYM:
COOH COOH COOH COOH
HO——i——H  H——f~——O0H He———OH-—HO——-—H
H—|—0H HO | H B —OH—po————H
COOH COOH COOH COOH
(—) () ME30

(+) Ba (—) BHHO KHCAOTaJAp ONTHK aWTHNOAAap (3HAnTHOMepJap)
xicoGsaBca. Me30BMHO KHCAOTA YJIapHURL HHACTCPEeOMEp dpuaup.

93- §. Pauematfaapry ONTHK AHTHMOANAPTA amparHil YCyanapu

CYHBHR ycynza ONHHTAH ACHMMETPRK OnpHKManap kVnHuua pa-
ueMarnap xodHpja 6ynazd. PaueMatiapHH aNnTHNOAJKAPra a:KpaTHil
ayya gH#ud, JlaGoparopus cuHTednapuna, Ttampubala OOTHK aKTHB
moadanap nmaatmiagy. Llyausr yuyd paudemar MoARanapHi OATHK
aHTHNOAJIApra ampaTHIl MyXuM aMmaaul axamngrtra sra. JI. [acrep
Y3yM KHMCAOTA MHCONEAA paueMaraapHi aKpaTHINAUET KaTop Kjaac-
CHMK YCyNJdapHHu RIiad unKin,

I. X¥MBABHIE yCYM paleMaTnapra oOfITHK AKTHB peareHTNap Tab-
CHp TTHPIO0, AdacTepeoMepaap Ky(QTH XCCHA KHJAHIITA acocqaayrad,
Ouacrepeomepnap ONTHK aHruiloghaplad sBa Opp-Oupunad ¢usux-
XUMHABHII xoccanapud OHJAAH XaM Qapr KHIALH.

Yaapun 6np-0upraan KaliTa KPHCTAATANl YCYJIHAA aXKpaTHIl MyM-
kuH, By ycynaa (%) BHHO KHCAOTA aETHNOARAPra {KPATHATAH.
Byuna ontux akThBB acoec cHgaThaa ganra OYpyBud UMHXOHHH AJKO-
nouxu nunatuarau ([lacrep, 1852 iL.).

2. BuoaorHk ycya, AfipuM MHKPOOPTaHH3MA2pP V3WHUHT XadT (ao-
JHATRAR Kaulahinp OHP ONTHK AHTHHOLHK HCTEbMOJ KHJIARLINA ¥pra:-
ran Oysanu. Macanas, cHex 3amMOypyFH acocad yarra OypyBdH BHHO
KHCAOTARKEAY D- auTHnogrHu McrtenbMoa wvnaau, lllynwur yuyn xam
cCHEX 3aMOYpYrH icTenMOaHZaw cyHr palemaTt y3yM KHMcAcTaza ¢a-
KaTruHa vanra OypyBus L- BHHO KHCAOTa Kouain., Xo3HPrd BaKTAd
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