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T.K.lOrycos, ¥.H.3aitnyrannos, K.Y . Yreanasos, LI.H.Caniixos.
Knména dusnxasnit ycynap. Y HHBEPCHTETIAPHHHE KUME dakyTbTeThapy
Tanabanapy yuyH aapciuk. Tomikent, 2007 Ann.

Japcnakna acocuii H3HKaBUE YCYNTapHUHT HA3apibLTApH, KUHHK
MOJCKYAay OpPraHkK GHpuKManap Ba GHONOIHMEPNADHKUHT TY3HIPLI B2
XOCCANApKHY YPraHMILAA YTAPHHHT KIUTATHAMIN XAMOA HMKOHUATIApH
Hagy srnnrad. Japcnuk YHHUBEpCHTETNapHUHT KuME QakynsTeTnapu Tana-
Oanapy, MarucTpiapd, ACITHpaHTIapd, HAMHEA XoAuMnapH Ba JYKUTYBUR-
napH YYyH MYIDKalnaHrasd,

Macsyn Myxappup: -
kumé pannapu gokTopH, npodeccop @,E[HKOB A._C_).[

Takpusuunap: knMé dasnapd Z0KTOpH, Tpodeccop
Paxmonbepanes I,
KHME GaHNAPH HOM3ORH, NOTIERT
AGzymryxypos A.K.



Mykanauma

MonpnanapHgHr TY3WMIIH Ba YNAPHUHT PEAKUMATA KHPHITHII
KOOHIMATHHY ¥praudin Gunan GOFAHK MyXHM Macananap KuME QaHnanar
PHBOXKNAHHIIMAArH acoculi OMHJnapiad XucoGnanamd. Mavnymxn, Moj-
IANapHUHT TYIUNHINK BA yNapHHHI dasosuil xonarnaph GUp Kanua Kiac-
CHK YCYJUTap: OKCRANAHHNI-KaHTAPHIRLL, AeTMAPOreHialll pEakiHsapy Ba
TYPIIH XHJ XOCHNANADHAN ONHIL OPKATM ¥Prasunib KefHHrad pa WYKHUHD
6nnan OWMp Katopla YNapHHHT OQU3NKABUHA AOMMHITHKIADM  XaM
aHUKNaHWAHG MablyM KEpakid MaBiiyMOTIap ONHHHILMTA 3PUILMITaH,
aMmo 6y ycysunrap EpaaMuia MacaIaH| Xan STHII Y30K BAKTHH Ba MOJJAHM
eTapIi MAKNopAa GYNHUILAHTHHM Tanal yTaan,

AnafuéTnapiad ONHMHTAA MaBAYMOT/Iapra OusioaH, UKHHXOHA napax-
TH MYCTIOTYAaH axparul oniAran OWonoruk dacn MOAAa - XHHHE anka-
TOMJIMHMHMT TY3MIMINMHK aHAKRawrra 100 Hungas opruk BakT capd
6ynrax, aliHan wyHIal MHcomnapHd k¥n Tapmoknu knMmE daHnzan 6Mp
KAHYACHHH KeNTHPHL MYMKHH. Krmé dbaHHHHHT kyAa kYO HasapHit Maca-
naflapiHH aHPK, Te3KOpIHK OMnaH Xan 3THIAA ¢u3MKaBuit ycyianap
¥3MHHHT TYTTaH YpuH Ganan axpanu0 Typaaw.

Duzvkapuit yCyNNapHH KyHKIAMY MacanamapHi Nl 3THILIA HILTa-
THII MyMKHH!

- PEAKIMA MAxCYNOTIAPH Ba PEAKIHOH APANALMAHHHT TAPKHOHHH
cudar Ba MEKNOPHI aTamE3 KHIHIL,

-Taxpubaza ONMHMAH MOANANAPHHHT MOJISKYJAP TYSHIHUIMHUHT
TYFPRINIE XaKuaa Xyaoca KHaum;

- MONEKYNANapHHHT FeOMETPUK MApaMeTplapkHy MHKAOpU# Haxo-
JIAIR BA MONEKYTaJa aTOMAaPHURT ¢ra30oBhil wONMAHNIIAHH aHHKAAIL;

- MOJIEKYJZHHUHI THHAMHK XOCCAIAPHHH TeKIIWpWLI, ATOMJIapHHHF
XapaKaTYaHAMTHAN Yprauuil pa Oysra TYchK O¥nanmuran Xonatiapan Gu-
fo;

- MOJEKYJIAJard ATOMNAPHUHT Ba aTOM [YPYXJAPHHMET ¥3apo Tab-
cHpnaHvILapuHy faxonaim;

-peaKuMsNap KHHETHMKACH Ba MCXaHW3MEHH, Xamna Opaiuk MoAia-
TAPHWHT TY3WIHIIHHA YPraHui.

DHIUKARHI yCYNNRAPHUHT PHBOXIAHHUIN BA YIap EplaMHaa Moana-
JApHUHT Tysuwrmmiun Gunal GOoFIHK GYnral MacalanapHH Xai 3THILIATH
Myammonap acocan XX acpra TYrpa kend, keHr MAKECIa aManMETAS M-
nAruAMuIM 3ca 1950 Hunnapaan Gounanan.

Du3nKapilt YCYMNADHUAT PHBONUIAHUIIMIA PYC OMHMTADHAZH aKa-
Jemurnap; B.W.Tomeganckei, 1o H.Momud, 3.T.JInmMaa, akaaeMis MyX-
6up awsocu B.JLTonspose sa mpodeccopmap T.Anekcasss, 10 Bysa-



uenko, H0.Vermmok, B.B.Buctpos Ba Sommka xynruna HupHK onumnap ¥a
XMCCAFAPHHH KYIINGap.

PecnyGmuxamuzna dusukasnit ycymnap EpmaMHia MOXNATAPHHHAT
TysumionHd  Ypramuin O6unaH Gornuk GYmraH MyxuM  Macananapyy
yprapumga akanemuknap: O.C.Comukos, T.0.Opunos, npogpeccopiap:
X A.Acnonos, B.BJeonises, IO.T.Tommynaros, M.P.HArysaes,
A.M.Pawkee 8a Soinia OHp KaHYa ONHMIAP CANTMOKIH Xucca Kymrauiap
B4 MIMUIH MaxKonarap 4on ITrannap. '

Kuména ¢r3ukasuit ycyurapay TaabuK Tviura GarpuuIaHral gape-
JMKIap B2 YKyB KynnanManapHr ¢3Muiaa npodeccopnap M.IO.Kopuunos,
J1.b.Epioe, P.A Xmempuuuxuii, 5.0 Hodde, KO.Allentun, JLB.Bune-
xoB, HM.Cepreer, JL.A Kaonnusa, H.b.Kynnerckas pa Gowxanap cama-
pasii MEXHAT XMITUNAP.

“Dirukasnit TAAKUKOT yeyanapu” dani yHEBEpCUTETAAPHUAT KUME
(axynsTeTiapuaa 35 WHAaH OPTHK BaKT JaBOMIEA2 YMyMHI Kypc cHa-
THIA VYRETHRHG KenMHMOKAa, Yindy dandu Yxutuimn ycnybura Oarmin-
fMaHrad kenraumap Mocksa Jaenar yausepcHTeTHHHRAT Taimab0ycy Gunan
1988 Ba 1989 Hunnapaa KyOan Jlasnar yuuseponteTaza yrasuniy. Kes-
FALIHAH acOCHH Makcanu Oy GawHUHT Tanadanap TOMOHHIAAH YyKYPpOK
Y3l THPHANINK Y9yl YHEBepcuteTiapaa oaut Gopunagtrar ycwyOuli
Humap, aMoHarni acGob-yokyHamap OnnaH KUXO3NMAHMIIKR BAa aMauH
MawiFyiornap oG Gopuwr ycrmybnapH 6unaH TaHMIIROIAH uWbopar
6ynau.

Kumé coxacu 6¥itnua eTnmnb yukkan & MyTaxaccHciaap 3aMoHa-
BH# huavkaesil ycyanap xakuaa etapnu 6anumra sra GYNMIIAGPH Kepak,
GyHBHT yayn ¥30ex Twwda €3dnras Mykamman JaposMk  3apyp
xucobmanaau. Xo3upya pye THRKIA &3u0raH B2 XOPHXMit THANAH PycC TH-
JAra TapauMa KHERHTaH Oup Kanda YKye K§mnaumanap, MoHorpadatap
Mapxyn. Ymby anabudtnap MypaxkaG THaAa Emnrak 6Yaud, ynapna
KYNpoK busukasnif ycynaapHUAr Aasapusiapura ystudop Gepiaran, ama-
AHETAA WUDIATHIN MMKOHMXTNAPH Kam Epuruaran, Oy aca Tanabanap to-
MOHHAAH $aHHH Y3IANTHPULIra KAMHHYHIEK TYFIHDaLR.

V3bex THnunarn GupuHWA YKys KymnaiMa - “Kuména Talkd-
KoTinapHuAT dusnxasuit yeynrapu” T.K.FOuycor sa C.A Ayenbekosnap
TOMOHHA2H €3HNKG 1992 Hunaa won stunnM. YHaa acocan ymsTpabudad-
a, #aHQPaKH3NA, SAPO MATHUT PE3OHAHC Ba MACC-CHEKTPOCKONMS YCya-
napw Kickava baén ytunmd, bomxka yenyGnap kynianma Mathuza ¥3 udo-
JIACHHY TOTMATaH,

IBTHOOPHHINATE XaBOMA ITUNAETIAN Yy AapCIMK MAaTHATA KUME-
rap-0aKallaBp MYTaXacCHCIMIrd Tailépnamna Yxaranapurad “@uankasuii



TAAKMKOT YCYJNNapi~ YMyMHH KYDCHHHHI TACHHKJAHTaH HacTypPH acoc
Kb oTMHTaH.

Illyuunr OKmaH Oupra, Gakanapp MYTRXACCUCHAWMIH Talépaanina
yxaTiaaaurad “broopransk KnME” yMyMHl KyPCHHHHI MYXHM Mas3yJia-
pu 6¥1rau SuomoRuMepIapHU 3aMOoHaBAi yenybnap EpnaMuia Ty3WmmLy,
{azoBHIl XonaTk Ba XoccanapuHy YPranuiura GaFrkIuIaural Mas3ynap Xam
J2pCIHKHMHT Maxcyc Gobuma OadH ITHIAAR,

BronouMepNapHHHT Ty3WHILIKA Ba KOHGOPMALMOH XONATIAPHHH
yprasuina 3amMoHaBuil QisHkasnit ycnybnap ynap Seprad MabiyMOTHAHT
AHUKIATH, ETAPAMITATH Ba ynapra capd 6¥nagurad BaKTHHHT OINUIH Ou-
nmad GOUIKA MaBkyA ycayGnaplan axpanuC Typand. baononaMeprapHu
TAOKUK JTHILAA CNEKTPOCKOMKA TYPJapi, XYMII3JaH ONTHK CIIEKTPOCKO-
s (yasrpabunaduua, uadpakasus, omTuK OYpHINE AHCHEPCHECH Ba al-
JanMa AuUXpoMsM), pagrocnextpockonus (IMP, 3TP) mudpaxiuans yc-
nybnap (peHTTEH-TYSHIMII AHAW3M) Ba MOHHIALMAMAHMIN yoenyGnapu
(Macc-CTIEKTPOCKONHA)} TYpRAapHAaH KeHT kynamaa doiinananvnaan. Xap
Oup ycnyOHMHF ¥3 MMKOHHSTHApH Ba KAMYRIMKNIAPH MaBXYHd, LOYHHHE
YUyH 1OXopHRary ycrnyGnapHu GUpranuknaa, XaMXHXATHAKNA HINTATHI
MaKCanra MyBod K XHcofnaHaam,

Japcauxkuapnr ynsrpabnnapma, uadpaxvsnn, AMP cnekrpockonna
6¥nmmnapn goueHT FOuycor T.K., 2I1P, macc-cnexrpockonus G¥nusMnapu
npodieccop 3aiiayranuos V.H., atom-aGcopOunsig, onTiK Oyprnnm JHc-
NEPCHACH CIICKTPOCKONMANAPH Ba PCHTTCH-TY3WIHII AHATH3 KHCMIApH
npodeccop Yreruasos K.Y., xamaa GuononmmMepiapiuur $pusnxasil yc-
aybrapy 6¥mamu arazemux Camexos IULU. sa gouent ¥0aycos T K. nap
TOMOHHMIGH E3HMra.

JapcnukaiAr Maxcyc 6¥IMAAA KHYMK MONEKYNIATH OpTaHHK MOI-
JAanap, bronofMMepnap Ba yMapHMHF TApKHOKra KHpye4uH Tabuull Ouphk-
MANGPId Ol MAcATANap Xamia ymaphuHr ewnmy 0adH srvnrad. TanaGa-
JApPHHHT OMMMMKEY Gaxosiatl Makcanuia Japcaukuaar VI 6o6u tecT ca-
BonnapHra Saryinanray 6yaud, oamni TysunHIIarkE oprannk Gupuxma-
Nap pa OHononuMeprapyd (M3HKABHI ycynnap EpaaMKaa Ypranuin XaMsa
CITEKTPOCKONNA TYPNApHHUHr Ha3apHsuiapHra GaFMINaHTaH Macasanap
YRapHUHT MaTHAAZ 3 HHORACHHHN TONT2H.

Duaukasuil yeyswap dakar oprasvk Moananap sa Guononnmepnap
Ty3wmni Ba dasopuii XoNaTHHH aEuMKNAmAa dmac, Gajiku aHOPTAHMK
MO/nanap, KOMIUleKe OMpHKManap xaMia nojanMeprap kumécd Gyiinua
XaM MyXuM Mabaymotnap Gepamu. HlyHuHT yuyH xaM yly DapcnukiaH
KHMEHNAT XaMMa coxanmapuna daxar ranabanap sMac, Ganky MarHcTprap,
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acnupanTnap, HAMUHE xooumnap sa onuit ¥xys napmmp'ma napc Gepa-
&1rad YKATYBYHRAD xaM dolilanaqHIIiap MyMKUH.

Myanmignap.
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Kupum

AMamueTAa KeHI MHKECAA WILMATHAHrad QuIdkasnli  yoyn-
NApHUHF HA3aDHH acociapd Ba MILNATHEI HMKOHHAT/IAPHHA LTHOOpra
om0 Kylumard Typkymmapra O¥aum MyMKHH: ONTHK CNEKTPOCKOIMKS,
PATHOCNEKTPOCKONNA, NHGPAKLMATH YCYJLNAP BA HOHHIAUHANM YCYILIAP.

OuTuk CNeKTPOCKORUAURHT OUp KaRua TYpHapR Maskyx O6ynub,
ynapra ynwtpabunadma (VB), sudpaxusun (MK) cnextpockonussapy,
aroM-abcopfumany  (FOTMAMIN)  CTIEKTPOCKONYH, OUTHK  Oypunym
pucnepeascn (OBY]) Ba aiinanma nuxpomsm (AJD) maphu Mucon xmiuo
KYPCATHLU MYMKHIL.

PanHocneKTpoCKOIMA TYpJIapHTa - SApOBMIT MarHUT Pe30HAHC
(SIMF) Ba 31€KTPOH NapaMarHuT pesonanc (311P) napau KypoaTHI MyM-
KHH.

Honuzaumain ycyanapra - Macc-CeKTpoMeTpHa TypHHH KYpcaTHin
MYMKHUH Ba YOy ycmybna acocad opraHuk Moaaanap, Tabuuii 6mpuxmMa-
Jap Ba YIAPHHHT XOCHITATGPHHHHT TY3HNMMIHMHE AHHKAALIIA CaMmapalti
HATHXAJIAPHH ONMHEl MYMKHH. AHOPTaHHK MOIJATAPHHMT TY3HIHLIHHY
AHUKRAIAL 5CA JOKOPH XAPOPAaTid Macc-CIEKTPOMETPH TypUuZaH Qoina-
Nasunalm.

IOxopraa Gaén s>Tinray ¢usuKaBH ycymiap MOZMANapHHHT TY3H-
MM Ba xocunanapu 6yiinya Gepran MabiayMoTapH Ouian Oup-OupuaaH
¢apk kunanunap sa Oy ycymnapaad Supranixia GofnanaHAAarHHa Moa-
A8 TY3HAHIHA XAKARA TYIHK MaByMOTIAPHY OMHII MyMKHH.

Dusuxapuii  ycyanap épnamuaa  Qakar oprakmk MOAUANMapHHRT
kuMésuit TapxrOu, Gazosnii Xotary sa anexTpoH TyuanmunHy (Y6, J[1P,
Mé&cGaysp crextpnapn) YpraHMOTHHA KONMachad, SartkH YHAaDHUMI KPH-
CTanAYK TY3WIHLIH Ba MONEKYNAHHHT TEOMETPHACHHH (PEHTTEH-Ty3HAMIM
anausy, HelTpororpadus Ba deKTpororpadra) XaM AHHKIAR MYMKHH.

Cyiok KpHCTa/L1ap MOEKYTaCHRMHT (a30BHIH XONaTHHH YPraHuiga
ra3 anekrponorpaduscu 6unay AMP cniexTpnapHi 6upranMkaa UILIATAL
Maxcanra MyBodHK XucoGnaHaau.

Ousvkanuil yeylutap Hazapull macanafapHy Xan 3THI Onnan Gup
KaTopha aMaiMETaa XafK XIHKaNIuTMHRHT KYNraHA coxanapiuiua xam ¥3
Ypunun Tonrad. JKyMnagan, Tu6Ouéraa xaMaa XHIUACK X¥xanurnaa nuos-
JATHAANIMraH JOPHBOP MOAAAAPHA HIUNA0 YMKaprINa YNapHi CTanmapI-
Jlaly (SroHa HycXa XOAaTra KENTRpHID) WIUapHia Ba TAlUKW MyXUTAard
(cyB, TYIIPOK BA XABO) 3aXapiH MOARANAP MUKJOPHHA aHKKNALLIR eTapiy
MaBIyMOT Gepain.



Mabmymid, (umukapufi ycyInapHHEr Hasapwii acocnapu "Monaa-
nap Ty3HMMIM", "KeanT kumécn”, "Keanr MexaHnkacr" Ba dusuka daun-
HHHI MaXCyc KHCMIapHaa TVnuK 6agH kwmuHrad. LlyHuHr yayy aapemik-
HHHI MATHHNA aCOCAH MYTaXacCRC YUyH Kepaknd O¥nraH Qusuxasui
YCYFMAapHUHT MOANA TY3WIWLIY, (a3obuil xonathuu Ypraumnzga Gepagu-
raH Mab/IyMOTIApH erapan GadH 3THATaN.



1506
OOTHK COEKTPOCKOIINA
L. ¥YaeTpadunadma (¥B) ciexTpockonug
1. JAexTpPOMArHuT TYAKHHAAD CHEKTPM.
JambepT-b3p Kouyun

XO3Mpry 3aMOH TacaBRyp/ApHTA KYpa EPYEMMK XaM 3appaqs, XaMm
TYIKAH XYCYCHSTHIA 3ra, #bHM Xap KaHiad Hyp CyB H3acunary
Tynkuiiap kabn Tapkanany. TYakvHnap - TYnxaAH y3ywiard A (mam6pa),
TYAKAH GanaHmMIY - aMIVIMTYACH A Ba LIy TYAKUHHHHT TapKAIVIH Te3-
nurH C xabu KaTTANMKIAPIa 3.

ApHK cyBMZAry TYRKMHAAp YIVHAMIH YHY2 KaTTa O¥aMarad xosiaa -
OKeaH Ba HEHTHMIap 103acHpard TYNKWHAAD y3YHAHrH 3ca OMp Heva ¥H
merpra eraxu. Tynkmu TtapxanaérraH kofinan can Hapupoxaa Owup
HyKranyd Oenrunal, Wy HyKragaH OHp ceKyHAa yTran Oanananuxiap 8xu
vyKyparknap (Goukaya Kb afitransia rebpannuriap) CONHHH aHUKNALL
GHmal YacToTa COHWHH aHUKNAM MyMKHE. Ty 9actotacy v {Hi0) HHHD
yacToTa Gupnura kUG repu xalyn KuAUHTaH, OUp Tepl ceKyHAmard Oup
TeOpaHUIIAKp.

Ty Teanary (C), y3ynnurd () Ba yactoracu (v) opacuaa ¥3apo
Sormannn magxya 6¥ynud, Gormanm Kyttunarn gopmyna Ginan ndoaa-
JEAHAIH.

a:% gn C=Av (1)

Epyrnux sa anexTpomarmur TYmHAap yaye C ¥3rapMac KarTamik
(C=300000 xm/cex.). [llemak, CupuHYM TEHIJAMAHHHT VANl TOMOHM
y3rapMacimury xucobra onvHca, A Gmnad v ypracuaarn Oornadmiu kesmmo
yuKany. By TeHrnamara MyBO(HK TYAKHH y3YHJIHIH BA HaCTOTACH TeCKapu
MyTasocHOmikna Gynub, A onica v kamasa.

Epyrnuk ky3ra kypunamguray Hyp. ByHmad TallKapy MHCOH Ky3u
cesmalanras peHTreH, yasTpabunadura, THOPAKHZK Ba PATHOTYAKKRIIAD
maexyn. Hypnapuuer Gapwa TypaapH 3MeKTpPOMarHuT TYAKMEnap AeG
HOMIAHATH. TypJi XM HypAap TYAKAH y3yHIUKNaDHHHKT OpPTHO GopHilk
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TapTHOHIa KolnallTupunca, 3MEKTPOMATHUT CNeKTp xocun 6¥nRa.t Jea-
MAK, CHEKTp TYNKWH y3ymimwiap &k Tebpauumn gacroramapu Giffimua
(sreaH, >HepriAck GYitiya) aneKTPOMArHHT HYPAAHHINIAPHIUEN MUKZROPHH
TAKCAMITaHHLIMAHD,

By cnektp Tyakuu ysywmura 6Mp Hewa xwioMerp OYiraH kMWK
YACTOTANK TYNKEH (Y3rapyeuaH ToK) GHa 6oLIMaHNG, TYAKHH Y3YHINIH
CAHTHMETPHHHT 03 MWDIMOHRAH OMp ynymura TeHr Oynarad ramma (pa-
JIMOAKTHB) Hypaap Gunau Tyrafiid. DNEeKTPOMarHuT CIeKTpHHAT (QH3HKa-
Buil yCynimapu x¥anananarad COXAMapHy Kyhmaarida H30Xnaul MyMKKi:

T¥nakua | 107 um 10 400 800 M 300 200
Y3YHIUTH HM HM 300 mMEM MM MM
CriekTpan |[peHTTeH |yibpTpa |Ky3ra HEQpa-  [MHKpPO-  [KHCKA
coxa Hypmap Cunrad- |k¥pw- KH3HT TYNKHAAE [PAAKO
Lia HYp [RAROHTAH |[HypRap HYp TYINKHH-
Hynap aap
Kyzariana- Dnex- HK-cnexTp AMP
étrad TPOH CHEKTP,
FOTHITHIIN CIIEKTp OIIP
COEKTPR CIIEKTD

JNeXTPOMATHUT COEKTD COXanapu.
PanuoTYIKHHI2PHHHT ¥3M YUITa TypyXra sxpanand. SIMP xa unina-
THJIAIATEH, TYAKHH Y3YHMMTH 5 M OFIran pagHoTyNKHHAAD HSacTOTaCHHU
Xucobmaiinux.

= 50000000 cerc™

ve [% _ 300000 / cex - 300060000
Su

A Sm

¢xku 60000000 repu, spav 60 mMerarepil.

Hemak, TYnkHY y3yHAATH 5 M OYarad pagHoTYIKHHAAD CCKYHAWra
60 MuATHON Mapra reBpanaad. Epyeawk HypRapHHEHC HacToTacH 3ca
pAOHOTYKMHNAPHra HucOaTaH GUp Heva MAIRMOK MapTa KaTTa.

DneXTPOMArHHT cnekTpAard Xap Kaugali Ryp MyaiiAH 3HeprHara sra
OYnanu, avHU Xap Kaunaih Hyp ¥3uia MabIyM MUKIOPAA JHEPIHA TallIHi-
an. by sHeprus nyp yacroracura Gormmk 6yau6, YHUHI MUKZopH [lnak
dopMynacu acockaa xucobnaHaau:

E=hv )

h - TLaauk aoummiicy, 6,625 x 10 mpk.ri ra Tewr.

V - 4acToTa.

QopMynara acocan Hyp HEPrHSCcY YHHET YaCTOTACHTA TYFpu npo-
NOPLMOHARAKD.



Moanara TyIHpANTay Hyp YHA2H YTHO 10TAWK EKY IOTHTHUIN MyM-
KHH.

Hyp toranrakga Moana ModeKynacs TYPRH Yarapruuiapra yapai.
By ¥3rapHiuaap HypHUHT TaGHarira Ba MOANAHKHT TY3HMAKIIATA GOFIIK,

Ur KpCKa TYAKHHNHM raMMa (palucakTHB) Hyphap AZposapuRHr
SHEPTETHK XONATHHN ¥3rapTnpand (faMMa pe3cHaHS CIeKTPOCKoIma).

Famma rypnapra HycOaTaH y3yHpPOK TYNKMH Y3yHnurura sra 6Ynrayg
pedrred Hyprap - arOMAapHUAl WHKM, #pora SKHH Ba KaBaTnapiard
SNEKTPOHNAPHKHT JHEPIUACHHK YarapTHpany (peHTTEHOCTIEKTPOCKOITIN).
Yaptpabimagura Ba kira KYpHHYBAaH HYpIap TABCHPUAA MOJEKYSa Ba
aToMAap BANEHT MEKTPOHNAPHHUHI SHEPreTHK Xosatnapu ysrapamy (Yb
B2 MEKTPOH clieKipnap). Hudpaxuinn myprap 2ca MONEKyNanarH arom-
napuy TeOpanTupaad (MK &xn teGpanma ciiektpnap). PamsoTynkunnap
3Ca AAPO Ba PEKTPOH CIMEIAPMEHAr IHEPreTHK XONATHHH Y3raprHpanu
(AMP Ba JITP cnexkrpocKonus).

AHURTaHagTral MOAAA TOMOHHUAAH 3JIEKTPOMATHHT TYAKHHIADHMAT
TaHRal WTHANIIHHA ¥AYamra acocnarrad QU3UKaBRA yoyanap - CrekTpo-
CKonEK yeynnap aeh HoMNauang,

Onuk cnexrpockonus ycynnapunal 6apu 6y¥nrar yaetpabunadura
CTICKTPOCKOIHACH TYFPHCHAR KyiMAard MakIyMOTAApHN GepHil MyMKHN.

Hypranum mapadunma tHaxuemap OHp xun dactorara ara 6ynca,
yi1ap MOHOXPOMATHK Hypnap Gynamm, spua Oysgall HypHEHT 3HEPrHscH
6up ximgara hv ra Tenr G¥naau. Arap MOHOXPOMATHK HyPHM FOTHIU XyCy-
cuaTHra 3ra OYAraH MOANZHMHI PHTMACHTA TYLIMPWICA, YHAHT MabIyM
KucMH yiunanud Konann sa HaTHAKRIA SpUTMANAH YTraH HYPHHHI WHTEH-
CHBIHIH KamaaZd. MOHOXpOMATHK HYPARHHINHMAT IOTHAKMIM KyHBRIar:
TeHrnamara oyiicynans:
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J, Ba J - TYIHABTran Ba 3pUTMANAH YTrak HYPHHHT WHTEHCHRITHKIApH
1 - EpYFIMK H¥NHaary MOJIAHHHT MOJITAp MEKIODH.
K - FOTHAMIN MHTCHCUBRHIMHUHT HUCORH MAKIOPH.

Arap MOHOXPOMATHK Hyp A MOgdanaH yrca, YHUHT HHTCHCHBIHIH
KyucHamaHHWHHE [/l opkamn yiqams MyMKWH, D-HHHT MHKNODE aHMK
6¥nranga, k BHHr MUKAOPMHM TOIMIN MyMxuH. boliixa Moana onmArania
HYPHHHI KYYCHINAHMILH xaMm Oollkada O6Yimib, K HAHr MEKIOpH Xam
y3rapaju. Arap IOTIWIMI Xxapaény KyzaTunmaca k =0 6ynanu.

Onaria MOAZAa 3PUTMACHHHAY IOTHIMNI HHTEHCHRIMIH YruaHwanu,
OYHHHT yYYH 3pUTMa THHUK GVIMIEA Kepak. IPHTMANarH n-HHHT MHKAOPH



IPUTMAHUHT KOHRLEHTPEUMACK Ba 3PHTMA >KOMNamrad MAMMIYA KATIA-
MHHEHT KaAHWInTAra THEpH NpONopUMoHan xHcoOnaHanw. AMammérna
k¥ xomnapaa k Bumr YpHnra €, Hartypan norapuds YpHura Yunu mora-
pudM PIIIATINAAH,
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15% - HPUTMAHHMHT EKH FOTANALIAHHT ONTHE 3Haury (D)

D
g=—0o
D=zc! oL (5)
£ - SKCTHHKUMSHAHT MO Koa(duImenTy.
Arap C=1 mons/n, I=1 cm 6¥nca, € IpUTMAHHHT ONTHK JHUNTHTA

TeHr oY narn.
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DpurMara Tylnadtrad Ba yHIaH YTa&TraH Hyp HHTEHCHBIHKJIADH
OuNaH 3pUTMA KORUEHTPAINLICH 82 YHHHI KaTiaMH KaJIHHAHTH OpacHRaru
xoryHusTi udozanadaurad TerinaMa (4) JlamGepr-bop koryEH #el
rophiTianany. By koHysusT mouM caknasud kommadmd. FOTwmmn xycy-
CRATHTa 3ra 6¥ran MOINANHAT MYXHTIATH KOHIEHTPAUHACHHHE {3rapHInH
IPUTMANATH TYPIH XMI Kapa&Hnap - aCCOIHALMA, TY3 XOCHI KMIMIN, Jkc-
COUMANAHMIN BA TayToMep WAKIZPHHHT Xocun OYmummra omu® kenca,
KOHYHAaH yernanum p¥i Gepann. LIyRHAT yIyH TYpnW XHR KOHIEHTpA-
UHANATH IPUTMAJAPHUHT OTWINIT CHeKTpuHH omuHaax JlamGepr-Bap
KonyHuTa S¥icysumnen SHnHID Kepak.

Byuuar yuyn omrux swuaukud (D) xoHuenwtpaunara Hucharan
{zoumuii A Ba | napna} Ypramunazy. Arap konysra 6¥ticysca JI{ Ba C ko-
OpAHHATANAPHIAH TYFPH YK3HK OTHHAIH.

TYNKMH y3yHAACUBHME suiiMaTd CuNal WOTUARID HHTEHCUBIHIH
Ypracunard GorsiaumEE HPOAA ITAUUTAH STPH HH3HKHE HOTHAMIIHUHT
cnexTpail yMswrn ne6 afiTunaan. € xuiimatnap ymbTpabunagmia Ba
VHOPAKH3KI OTHAUL COXANAPUHUNT CH(AT AHATH3MAA KATTA aXaMHATIa
3ra. ARPHM aHAIHTHK HILAAPAa MAbIYM IOTHIHIY MAKCHMYMHHHHT HHTE-
IPARNUK HHTCHCHBRUrHHH (A) KyRunmary dopmyna opkain XucoGnai
MYMKHH:

Az—c—‘;}-]’lg?";ﬂdsz-aﬁ: ©

ONEKTPOMATHUT CNEKTPUHHAT  ynsTpaCuHadima cOXacH TYIKMH
Y3YHAHTHHU KudiMaTmapy Guian Gup-Gupupan keckuH §apk KHNAZMIaH
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HKKH XHJ COXadanapra, THM y30K ymerpaCupadima Ba gxun yauvtpadu-
padma coXadanapura 6¥muuank. BHpHHYH cOXANATH TYIKMH Y3YHARTH-.
yuHr KatiMatd 190 BM faH kgiuK 6Yau0, YHUHET OXHPIY KHYMK KHAMaTH
PEHTIEH HYPRADHHHHT COXACHIR sKuHAawAny. SlkeH yasTpabuHadua
coxara TETHULTH OYarad TYNMKMH y3VYHAMKHUHE Kafimatn 190 oM pae
fokopd 6¥amnb 450 HM raya 6¥nran coxasy ¥3 WaMra onagy. Y30k yneTpa-
GiHad 1A COXaHn VpraHMiu Mypaxkab ac6o0-yckyHanapuu Tanad KMIamH.

AManuéTaa OpraHKK MOATANAPHKHE TYIUNHIUVMHE VpraHMinaa sKkud
ynyTpabHHagIIa COXA KeHI MHKEcAa MuIIaTHnany. By coxama fore-
JTAOMEHT codp O¥aumura acockit cabab, monekynanapaa TyHUHMAaram
TYpyXJiap, XaMaa TAKCHMIAHMAI4H INMEKTPOHNapH §yarad aroMIapHUur
oymumnanp. Axud ymstpaObuHadlua coxachpa IOTHIAH MaXCHMYMHHH
fepaauran rypyxyuapra xpomodopnap neb atitunazm.

Arap MONEKYaa xpoModopnap k¥n MuKAOprara Goumsa XpoMos
¢opnap Gunan GoraHrad GYnca OTHAHI MAKCHMYMREHHT KHAMATYH KaT-
Ta TYIKAH Y3yHIHKIArH COXAra CHIDKMAIN, MYHHHT Y9yH Xam OyHzait Ty-
YNAIAr GUpREMAnap KYO XonRAapHa paurid O¥aud, IOTHIMIE MakcH-
MyMUHEH K¥3ra k¥punanuras coxaga (A=450-850 M) HAMOEH KHNAIH.

1. DNeKTPONIAPHHHT JHEPreTHK NOFOHANAPH Ba YTuim
XONATHAPH

MaztnymicH, anpo aTpodHiary 3neKTpORIAp SHEPreTHK NOFOHANEPAA
*olinamuG opburasra 3ra G¥sanu Ba ¥3ura xoc sueprusra 3ra Gynran
Oynnait opOwrayapan is,2s,2p,3s...... neb OelrunapanH. JNMeKTpoHIap
CIIHHFA 3Ta, ALHHM ynap ¥3 ¥xu arpodwpa aHmaHaid, YHHHT CIIMH COMH
S=1/2 ra Tenr 6¥nagn. by KuliMar GuTra TPOTOH CIHHUHMHP KMAMAaTHTA
TEHr, JAEMak MICKTPOH XaM NPOTOHra ¥xmal MKKUTa CIIMH XONaTHoa
6Ynagu (m= ?%
A3p KApaMa-KapIM CIMHrA dra Gynrad MKKWTA JNEKTpoHxaH ubopar
OynrauBpa opGuTan TYAHK TYRAMpHAran XucoOnaHand. YistpaGunadina
HYpH TAbCUPHAA NICKTPOHAApP/an GHPHAK OKOpUPOK opbuTaima YTKa3KIk
MyMKWH, OYHHHT HATHXKacHiz ynsTpabHHa(a Ba KYpHUHYBYH coxana
CHEKTPRapHUHT Ky3aTHAHILK pYit epaau.

KumEppit GoFHUAT XocHn 6¥nKnMaa KaTHANMARANIaH 3MeKTPOHnap
aToMJIapia XaM MOJeKy/aNnapiaa XaMm Oup Xunaa skoligamran 6ynann. Ku-
Mépuii Gor xocHn 6VnUIIFAA KATHAIIAARTAH AEKTPORNIAD 3¢a MONeKyIana
aTOMNAPIATH SNEKTPOHIapHaN Keckud $apk KHANAAW, ABHE HKKHM aTOM
xydrrHE GOFNOBYd @ Ba (¥ MONEKynaAp opGHrajlap NKKATA aroM OpOH-
TANAPHEUAR GUpnatdHaH xXocun G¥namu. T¥irHran yrresomopon-

). ITaymu xoHyHMTa acocal aToM OpOHTANHIATH 31EKTPOH-
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aapaay yMIEpod - BONOPOA GOPHHHHI XoCHI SYnummuaary Oornopam
3MEKTPOHNAP MOJIEKYIIAP OpOHTaNIApIa MOHMAILraH 6?111{6 ynap BoHOpPOA
ATOMUHEHT 1s OpOHTAANKAH B YFNEPOA aTOMURUHT sp’ rupua opbHTA-
JIMAAH TAWIKKI TONraH.

MeraH morexyRracH T¥ptra ofanit ¢ {curma) GormapaaH TamKHi
tonrad 6¥nuG, Gy GOFnApHMHr Xocun GYIWIIMIA KATHAILAAWIAH ICK-
TPOHNAPHA KyHW TOFORAAAH IOKOPH NMOFOHATA YTKasml y4yH XyJa KaTta
aHeprus capd kinwHaay. By 3exrpod YTHMIHE 6—>6* 160 HOMNaHKG, yiI-
ra Teryiuny O¥ran WTHRHL Y30K yabTpabinadita coxana, seud 120 M
Aa nHamolH Oyrnand. by coxawM amaingria Ypranmui  MMKOHHMSTH
OymMararinry yd4ys, TYHUHTaH yraesonopomnap YB cnekTpy épaaMuna
Ypranumaiioy.

Arap TYilnHrah yraepoxopongaryk GMTTa BONOPOH aTOMMHM ¥3uma
KkuMEBHE GOF xocun 6¥aMIINAa KaTHANIMAraH 3MEKTPOH TYTraH ¥punbocap
Ounan anMalTHpHica, 6y Monekynara 6olikaya EKTPoH YTumr pyi He-
paau. Macanad, meTunoana MoneKkynachna Sornaurad pa GornanMarax
opOurannap acocad TYJAAMPIITaH, aMMo oF opburan sranranMaraH, LIy-
Hunr yayn OoraHMaraH opOuranaan OuTra 3nekrpoH o opburanra
yTHH YIYH 6—>0¥, YTiingas dapxni, n—>G* YTHID KAMPOK JHEprud Ta-
nal KMIAOY, IYHHHT YYYH XAM IOTHINW 0—G* YTRLMAMM JoTHIMINTA
HHCOATRH KATTA TYIKUH Y3YHANKAATH cOXala HaModn 6Ynanu (A=259 HM).

H
w3
H

Onedun  yriesoopoAnapialu 3NEKTPOH VYTHINApPAA  OXAXi
GornapHu XOCHN KWITyBYH EKTPOIUIapra HKCOATaH XKAMPOK IHEPTHATA 3ra
6ynran w ~ anexkTponsap OHp MOFOHAJAH MKKHHYH [TOFOHATA OCOH YTazu,
Oy o yuyH kam 3uEpria cap Gynand 8a yHM X—>T* JICKTPOR FTHIU
TypH cudartnia Kypcatunany, R->x* anekrpoH Yrumra Teraumm §ynras
FHOTHIIHIL MaKCHMYMH KaTTa TYNKHH y3YHITHK COXacKaa HamotH GYnann.

Arap MoNieKynarapaard (yHiIHOHan rypyxnapaa xymtor xampua
TakcHMAaHMaray XKy4§T SHEKTpoHmapw Oynrad rerepoaromnap G¥nca,
OyHnali rypyxaap yuyH T—n* anextpon Yrumra uucharau rerepoaromga-
¥ TAKCHMYAHMAran JJICKTPOHNAPHMAT YTl axaMuaTnH GYmhb, yuu
n—snt* yrum cudaruia usoxnanamy, Gy KapaSMHMHT Ky3aTHIMUIM YUyH
3Ca KaM 3Heprus capd O¥manM. By ajextpon Yrawra Terumnd GYmrad



MOTUAYIT MRKCIMYME Kiiiv WHTEHCHBIHK Owuian OowxamapiadH dapr
KHIaIH. DNeKTPoR YTHUmapHy sHepriscy Oyitnaa Kylinnariva udoaanam
MYMKIH:

7 g*

E anar opraimt
P o

AMannéTia acocall axaMusira ara OYnraH JNeKTpOH YTamiapra
n—->7¥, ¥, sa alipnMm n—c* napau xypearvit MyMxus. Yasrpalu-
HaQa CHEKTPUHHUHET MAKCHMYM KHAMATIApHHH HaMogn OYnuiwzia Mone-
KyAaNary 3neKTPOHIapHyME OHp aTOMIAH MKKHHYM atoMra KYqHUi - 1o~
kannanuit (Gesson) Ba ASNOKAUMANKIN XONATAAPH (NHPHWIMH) XamM cabab-
uu Gynann.

3. Yaptpafnuadura sa kYpHHYRYAN COXaAapAATA
oTuanmay yauam acbodaapy
MoananapasEr HYPHM 5OTHII XOIMCACHHH YT9ania CoexTpoMeTp-
napuay doipananMIamy. YIapHURP Typlapy Ba TYSMAUIDNM Xap Xun
6y nuryaan karphit ga3ap cnexTpoMerpnap #pyriuk ManGau, EpyfinK de-
TEKTOPY B3 JETEXTOPARH MUKKAH CHTRAnNapuy &3amnrad acObobpan raw-
Ky totiray 6¥nann (1-pacu).
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1-pacm. CriexrpooTOMETPHUET TY3HAMALY,

1-wypnanum maHGaH S-HAHTMATAPHK YIIATIHY
2-MOHOXpOMATOp 6-thoToaNIEMENT
3-HAMYHIA SPUTMACH T-¥r08 acbobH

4-3pUTYBYH S$-unHIMATapHRHT By HATTHPTHYA
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Epyrnuk nypianmn manGan namnanan (1) monoxpomaropra (2) Ty-
aaM Ba HATHXaNa HYp OKMMH MakJyM TYJKHH Y3yHIHTHra sra 6Vinanu.
HamyHa 3puT™MacH Ba TO3a 3pHTYBYH Mauumanapra (3,4) conuHajm Ba
yumarruura (5) Kyiunanm. Epyrmlx wrumganapaad Yyrub goroanementra
(6) Tymanu Ba yHaaH 4mka®rrad curnamwiap yndyoe ac6obu opxamm (7)
Ynwanamy. Mouomuanap ymnatrayvHe myHaad koHmamTupUinn Kepakk,
HYp HAWINYANapHUHT HyHamrrapriayu (8) opxanu Xap Oup anmaax Yruum
Kepax.

Vivam mimnapunu Kyinaariua o1u6 Gopuin MyMKis: GHTTa TYIKHH
Y3YHIMKJIQ 3pHTYBUMAaH YTaérraH HYPHMHT HMHTEHCHBIMIM YiyaHalW,
KeliMH 3ca Xy/OW Iy 3PUTYBYHIA 3PHraH MOANAHUHI IOTHIIMIOH
Ynuanagu. AMmanuéraa acbo6HM niyHzal Talépaaimn Kepakkd, SpHTYBYH-
HHHT IOTWIMIIAEKE HON e Xucobnal, mryHra acocaH HaMyHAHMHI IOTH-
JIHII MapaMeTpJapAHi aHukiam MyMKHH. CrniekTpHd oMl yuyH 6y Hu-
naphu Golika TYIKMH y3yHIAKAary Kaiimatnapaa xam Oaxapunand. Bys-
Jail XaKMard HIUIapHA TE3KOpMK Ounan Oaskapuill Makcanuna Xo3upru
BAKT/la UKKH HYp HYHANMULIH, CHEKTPAapHH TYFpHIOaH-TYFpH &3aiuraH
3amoHaBuii acbobnapnan Qoiinananunany. bynnait ac6obnapuunr alpum
HycXxanapH 2, 3 na4- i

2-pacm. CKOI[-M40 cneerpr nunmu(l{apn—
Leficc pupmacn, I'epmanns).



3-pacm. CD-46 cnekrpodoTomeTpu (POCCHR).

CriekTpHd OJIMII YYyH WAMIOYANAPHA MOHOXPOMATOpP Ba JIETEKTOp
ypracuna xolinawTHpunani, HOMabJIyM MOLUIAADHA MAaxcyc 3pHTYBUH-
napaa sputunand. DputyBunnap cudartuaa Kynm Xomiapaa acocaH MeTa-
HOJI, 3TAHOJI, CYB EKH TYHHHIAH YITIeBOOPOAAp - FeKCaH, renTaH, UHKIo-
reKCaHIapHi MULTATUIN MYMKHH, YyHKH SKMH yneTpabunadua coxacuna

4-pacm CD-25 cnexrpomerpunuur kypunum (bekman ¢upmacu,
Fepmanus).

YbB cnexkTpockonus yuyH KyZa CYIOK 3pHTManap unatunud, crek-
TpAAH TYNKMH Y3YHNMKHHHI MakCHMyM Kuiimartu (A, Makc) Ba yHra Te-
THILTH GY.TII"aH ONTHK 3UYJIMKHUHT € MaKC KMIMaTH aHMKIaHAIHN,



l-xamsan.
AlipuM 3puTyBYBAapHEHE YD coxamary :0THAMIN KHHMATIapH.

IPUTYBUH A, HM £20-25°C)
Cys 195 78.5
Merun caupTn 210 32,6
DR COMpTH 207 243
Xnopatopm 246 4,8
Axeron 331 20,7
Huokcau 215 2,2
Bewnzon 280 2,3
Cexcan 199 1,9
Uuknorexcad 211 2,0

4. Xpomodgop rypyx® TYTTaH 0praink MOHZAAR pHHHT
YB cnexrpaapm

Tysunmuy Ypravaagirad Moala Y6 coxaaa HTHIA MAKCHMYMU-
ra sra 6¥nmaca, yHuHr TapkHOHAA IHEH, NONMEH CUCTEMATAPHHHMT, apo-
MATHK XanKa 8a KapboHuA rypyxH HYKTHrunaH nanosar Sepany.

Arap Molniekyrana Outra Kymbor 8y y4 Gor 0¥nca, SbHH 3THIIEH Ba
AUETHACHHEUHT OAANA XQCHNARAPHHHAT Vh cneKTpHHM Haszapaa tyrcak,
yarapra TerHuu 6¥aran n—* 3NeKTPoH YTHII MAKCHMYMUHAHT KHIMATH
200 BM naB KuvuK KMAMATAM COXaNa HaMOGH 6¥nany, MyHHHT yuyH GyH-
fgait 6uprkmanap aMannéTaa Yb coextpH GWnaH Yprawunimaiiau, ammo
Kymbornap coHHiMmr opTHO COPHIUIH MOREKyNaia IOTHITHIU MAKCHMYMNa-
PHHM KATTA TYAKHH y3YHNHK COXajla HaMoEH Gyummra cababun 6¥nany.

Koustorupnauran Gormy AHeHnmap yuyd 7—n* JTHOIrAa TerdumM
6ynram wTunum 215-270 aM opanuruga comup GYAMG, CEKTP MaKcHMy-
MUHUHI KHEMATAApH AWEH TY3WIHIMEA XaM Gornuk G¥Aagn. Arap aueH
TPaHC-KOHQOPMALKANY TYSHAHIIAA GYnca, YHHHI IOTH/HLI M2KCHMYMH
LUHC-KOHQOPMAUMANYHUKUAAY KHYUKPOK XHEMATIH COXafla  HAMOEH
Oynanu (4-xazsan). Monexynama k¥wGoenapuuHr XoilamHimra Kapab
H3oMep OupHKManapyy 6Up-Guprnan Gapk kummm Mymxsd. Macanas,

-

lME_Kc<maM
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A maxc = 258 aM (e 7200



Xamxkany  nHen

CHCTEMATIAPHAHT

HOTHIHLI

MAKCHMYMTApH

KywGortapupnr Oup-6upyra HucOarai kaniali >xolnamidlidra Xamia
XANKaHWHT Ty3RIMIHra Gornuk 6ynany (2-kanpan).

2-nansan.
AMpHM aHew OnprKManapHMEr YB coxaita ioTHIHII MaKCHMYMIapH

Bupnxmanap Ty3WIHLIH — Eyiane
1.3- CH, 234 14000
METHNEHLMKNO- I:J:
neHreH-1
2. Liuwnonenra- \ ] 240 3400
apen-1.3 E 3
3. 1,2-miMeTHAeH- CH, 243 12000
UMKAOTICHTaH @cph
4. 3- CH; 231 18800
METHIeHLHKNO-
Texcen-1
5. luxnorekcanmen @ 258 7200
6. 1,2-mMMeTiNIeH- H, 243 12000
HMKNOFEKCaH j\i/\l

HyoC

7. Huxnorenraguen @ 248 76000

Huen GupuxmanapHuur Y5 COXAIArd WTHIKM MAKCHMYMIAp Kui-
MaTIapHra MoJIeKyanard AMKuI Pa/IHKANHHHNT XaMia KYIUHY XanKaaard
FYPYXJIApHRHT COHM Tavcup KunaaW. bympadl rawcupnapuu swTHbopra
00 IOTHAHW MakcHMYMunH Bynasopa dopmynack épuamuaa xucodnam

MYMKHH.

Arane-=217+5A+30B+5C
217 - GyTaaneHHHHr OTAIHE MAKCYMYMH
A - aIKHA TYpyXnap coHH

B - KOHbIOrHpaHraH KUborap coHu

C - sx3oxankany Kymdornap ConH

1%
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KywGormaH anoxuaa Xoimarad anknan rypyxs MOA#aHHHr Yb
coXanard fOTHIMI MAaKCHMYMHMra TaBCHp KMAMalinu; AHEH CHCTEMAaHHHI
OUPUHYM &KH TYPTHHYM XONaTHAA xoNmamraH ankun rypyxu Saraxpom
CUDKHILHH, T5HH KHYHK TYNKHH Y3YHAHK COXAAaH KaTTa TY/IKHH Y3YHIHK
coxara (7-10 HM raya) ¥THWHH XOCHN KHJIAAH, HKKHHYH EKH YYHHYH
XONaTAaTHCH »ca 3-4 HM raya cwipkHira onud xenanu. Byasopa ¢gopMmy-
nacu acocuaa AHCHNAP YuyH XMco0nad TONMMIraH FOTHIHIL MaKCHMYMH-
HUHT KU{IMaTH aManga TONHATAHHZAaH +5 HM ra dapk Kuiiaau,

Mornekynana KOHBIOFHpNaHran kymbornap coHuduHr omwwM Yb
coxana GaraxpoM cumkuiira cababuu 6ynamu. 3anwxmkpra xap Gup fSHrH
KYIWOOFHUHP KHPUTHIHILY FOTHANRIN MAaKCHMYMHHHHT KHIIMaTHHY aBBal-
THCHrA HUCOATAH TaXMUHAH 40 1M ra OLHPanH,

PN NN AN

Avaxe=217uM hvarc=267HM Amaxc=307HM
(e 21000) (& 34600) & 58000)
NN
lMaKC=364HM
(e 138000}

Monexynaga KOHBIOTHpNAHTaH KYyWwSornap coHMEY fiHana ownb 6o-
PUILA OTHAWIL MaKCHMYMHHHM KYPHHYBUAH coXara CHWKHTazW, Gynzait
MOAAANAp paHrR KypuHHIZa Gynaan. MacanaH, 3-kapoTHH TY3HAHIMHHYA
MHCOM KUNIG K¥pcaThil MyMKHH.

TN N TN NS TN T

Anpaxe =452 aM (e 140000)

Jemak, monnanapHuHr ¥B coxXama IOTHINIL MakCHMYMH acOCHIa
MOJlekynia Tapknfuia nonyeH cHcrema GOpNUrHHH Ba KOHBIOTHPNZHCAH
KYbormapHHHr COHHHN AHUKAALI MYMKHH,

TapkuOnaa kapOOHUA FypyXH TYTraH MOZRANAp - anbjieruanap, ke-
TOHIAD, kapOOH KUCNOTANApY B4 YIAPHUHT XoCHlanapy TaGuarna ga cHH-
TeTHK KMMENA KEeHT TapkanraH Oupuxmanap xacobnadagy. TYHuHraH ann-
HOErHz Ba KETOHMAD YUyH HTHINI MakCUMYMH 275-290 HM HH TalIKHI
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JTAON B2 IOTHAMIE n—>1* 3HeKTPOH YTHINra Ternuum Xucobmanamu. By
YTHII CHMMeTpia (YHu4a TaBKUKNAHMaH OYIrany y4yH MakCHMYM HHTEH-
CHBIHTH KHunK G¥nann (e=15-20). Amegerua Ba KeTOHNAP HOTANHI Mak-
CHMYMHHMHT KHHAMAaTHra 3pHTYBUHHHHELI Ta0uard TancHp xunagn. Kapfo-
HED Typyxu Ounmam Bomoponm ©OF XoCHA KMNYBUH IpHMTYEMuRap
(>C=0""H-0-R} wTHIMIN MaKCUMYMHHUHT KMIMATAHM KW4HK TV IKHH
Y3YHANK coxara (TMncoxpoM) cumxdiuprra cababdau OYmamm, 4HyHKM
BOHOPOR GOFHHMET XocHI O¥MMIty N-OpOUTANEMHI YHEPTETHK XOMaTHHH
KaMaiTHPATH,

Kucmorann MyxHTHa n—>T MIEKTPOH YTHII MaKCHMYMEH Ky3avii-
maliiy, wyHkH Oy IapoutAa KapOOHMA TYPYXUAArH KHCIOPOXHMHT
TAKCHMAARHMAaraH 3MEeKTPOHNApH KHCHOTAHHHT BOAOpOX MOHAapH OunaH
GornaHn® KoAaNy, THHA MPOTOHMAHWII XoAHcacH pyit Gepanu. KapGouun
TYPYXWIa TETHILNH 6YAraH MakCHMYM aCOCaH KaTTa TYNMKHH Y3YWIHMHAA-
ri cOXafa HamoéH 6¥nanu.

Ty#urMarad anegerig Ba KeToHnap ¥bh coxald I0KopH MHTEHCHB-
ARKOArE T—7% BA KAMPOK MHTEHCHBIHKAATH N—1* 3AeKTPOH YTHENapra
TErUIM OTHARN MAKCHMYMIIADHHHE HaMmolH Kninagd. KapBonun rypyxu-
ra TerrIiTH §¥Aran n—>n* aNekTpoH ¥THU TYHHATAH ANBASTHI Ba KETCH-
napra nucGarad TVHuHMarad OupHiMamapia Karra xubliMarmi TYIKME
Y3YHIIMK COXAaCHaa FOTHIMLI MAKCUMYMHHH XOCHT KHIATH.

Apomatuk GUpHKMamapHdHT VB creiTpu MypakkaGmru Ba ¥3ura
xocauri Sunanr axpann® Typasu. bemzon VB coxama AKKATA MaKCHMYM-
HH, ABHH A,u=200 1M (£ 8000 ) Ba A,q=255 um (g 200) xocHn KuAaAH.
Arap Oenzon xankac#ua ypunOocap OVica, HOTHIHID MakCHMYyMH
¥punbocapnapHuHr Tabuarura Sornuk 6¥naau. Macanal, anknn pankKasiv
+6 HM, ranored +9 uM, OH, OCH; +15 um, NH; 6¥nca +23 i ra omupa-
2H {5-pacm).

]g aa\
3+

2t

220 260 300
5-pacM. Ben3o:1 Ba YHUHT XoCHIaNAPHRHHT
Yb cnektpnapy: |-6enzon; 2-peron; 3-aHuimm,
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Arap Gen30R XanKacullary YpunGocapiap Comn uxkikita GYaca, 10Th-
aum mMakcumyMmnapi YpunbocapiapHunr Gup-Oupura HucOaran xanikana
FOWAAWIALINra Ba YpuHOOCAp INeKTPOXOHOP €KH IMEKTPOAKUEIITOPNH-
rara xaMm Gormux OYnamu. Opro Ba mera uzoMepnu OeHzon XocHia-
napuHuur YB cnexrprapu Gup-Guprira ¥xoiati, aMMo napa-niomephap-
HAKH 3Ca YJapian KeckWH Qapk Kunnl, GurTa HHTCHCHB FOTHIILI MaKCH-
MYMUHH HamMOEH KHITAIH,

KoHnencnprnadrad apoMaTHK OUpRKManapHuHr YB coxafgarn 0TH-
JIML MAKCHMYMHHMHI WMHTEHCVBAMIM tokopu OYmmb, ynapna 6ensonra
HucBGaray Oarexpom CHIEMEI HaMoBH OYmazu. MacanaH, Hadramnn
hax=221 um (& 117000), 275 um (g 10000), 297 uM (g 650), anTpaten

Aac=251 1M (€ 200000}, 265 1 (¢ 7500).

3-xmanpat.

BeH3on xocunanapuuuir Yh-KoriMiut MAKCHMYMIAPH,

R Hxgurye & VYYHHUK HOTH- |E-HHTCHCHRITHE
IOTHAHID MAK-] UHTencuBInK | JIHHI MAKCH-
CUMYMH, Asaane MyMH, lm

H 203 74000 256 200

CH 206 7000 261 225

F 204 8000 248 500

Cl 210 7400 264 © 190

Br 210 7900 261 192

OH 211 6200 270 1450

SH 236 8000 271 630

NH 230 8600 280 1430
CH=CH, 244 12000 282 750

NO, 259 3000 - -
{OCH, 217 6400 269 1480
COOH 230 11600 273 970

4-xagean.
Oprasik MOAKARAPHWAT VB IOTHAMIGHAATY MABIYMOTIAD
Make. MakcuMyMnap napaMerpnapy MosiekyTa Ty3uRIIT
COHH A(g) XAKMOA Xynoca
| 2 3

0

xpomodop rypyxnap
Hyx




2

3

200-225 am (10000-15000)

o, B-Ty¥HuHMaran kap-
0OH KMCIOTanapH Ba
XOocHnanapn.

215-235 vm {10000-20000)

XaJIKanH Ba OUHK 32H-
WUPRH NueH GHpuK-

Majap (TpaHc-H3ioMep)
240-270 am (3000-8000) HUC KOHDUrypalmani
. XUIKAH JeH
275-290 1m (15-25) TYHWHIAH aA6AeTHI
&y KeTOH
270-370 um (50000-150000) Taprudiaa 3-6 KOHB-
IOTHPIIAHTAH
KYmorau nonuen
400-470 um {150000-120000) TapkuGuna 7-12
KOHBIOTApP/TAHTaH
KJ1I00FII NOJHER
200-230 (7060-9600) OeH301l XOCHIANapH
260-280 (200)
2 200 {500) o, B-TYfinHMaray ang-
276-280 14 (20) Zern 8KH KETOH HHT-
240-230 am (1200-20000) pofupnKmanap
320-340 um (20-40)
3 221 nM (117000), V1 XanKam apoMa-
275 um (10000), THK GApHKManap
207 1M (650) (nadranuy, aHTpaLCH

Ba Gomwkanap)

TyHuuMarad retepoxamxatd OuUpMKManapHuUHr Yb CHEKIpiapi
Xankapuur Ttysvnuwnra Gornuk, Gemwr aw3onu Oynmall OMpHkManapia
n—>7* AMEKTPOH YTHIUTA TErYLUTH MAKCHMYM Ky3aTHIMaHIH, YYHKH reTe-
poaTroMmarH  T2KCHMARHMaraH 3NneKTpoHNap xkydrd  Xankagarh
KYILOOFHUHT T MeKTPOHNapH Omian ¥3apo Tackpuaa O¥nand (Jenoxania-
ne). AfipuM rercpoxankami SupuxManapuunr Vb coxazary roTHamii
MaKCUMYMJIZPH Kyinjary xufiMaTnapna 6ynanu:

Paiee (FEKCAH) £
Dypan 200, 252 10000, 1,0
Tuoden -, 235 -, 4500
 Muppoxn 210, 350 15000, 300
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IMupupun 195, 250 7500, 2000

XUHONHH 275, 311 4500, 6300

KenTHpuiran ManiyMoTRap TYHHAMATAN MeTepOXaKamy GupHrMa-
napHuHr YB coXaaa OTHANII MakcHMyMIapu OEeH3oi MONEKYRRCHHMHT
HTIIMILATA SKHHAHFAAAH JAN0RAT OEpaiu.

Arap rerepoxankand OupurManap xymdor TyTraH GupukManap 6n-
naH Dornanrad 6¥7nca, HaTaxpoM CHAKHIIHY KY3aTHII MYMKHH.

Arap Genzon xankacu Oeml xanKamu reTepoaToM TYITad GHpHKMa
Guna KOHZCHCHpIaHrad G¥nca, Macanan WHAOM CHCTEMACHAZ, MKKUTA
IOTHNHUI MAKCHMYMI HaMOEH O¥naan (6-pacm).

Ig SJ\
4..

W
2

200 240 280 370
6-pacM. MiuponHuHr Yb cnexrpu.

Hupoon mMonexysacura terulng GYraH IOTRNMIN MAKCHMYMIaphIaH
tabRaTAa K¥O TapKanraH Ba KaTTa CUHQHH TAUIKK KUIaxiuraH ueaos an-
KATOHAMAPRIMAHT TYIHHIIHHY ANKKAALIA HILTATALUT MYMKHH,

I
H

HyC—-C—0

WNsnon AARONOXUMOHH AliManHure
A=225 (g 2500} A=225 (8 3290) A=225 (g 4900)
A=270 A=290 (g 5540) A=270 (e 6750)



AlfManuinH ankanoHaMAURr YE cnexrpuas A=225 #M MakcuMyMH
B3 & KHHMATHHHHT IOKopH G¥mmuura acocuii cabab6 CH;COO rypyxu &5
TOMOHKIA KYMOOFRUHT GOPIHTA 2ef xHcobram MyMKHH.

5. ¥ abTpatunadia cnekTpocKonHIHHHT OPFaHHK MOJIANAP
TY3HAHIIMHK ARAKIANA HIENATHIHUTR

OpraHnK MOANANAPHHET TY3WNHLIMHYE aQHAKIAW Y9yH 3NeKTpoMar-
HAT ChexTpudHHr 200-800 AM coxacw aManwétaa wwunatuiand, OyHnaH
KHYHMK KHAMATIH COXANATH JOTHIHII XapadHnapiun YpraHuil ydyH aHvya
Mypakkal acbo0sap xepak O¥naan. 200-800 mv coxama TYHHHTaH yraeso-
JOpOLJIAp Ba yNapra MoC KeJrag aMHHIap, CIEUPTRap Ba 3G HpRap FOTHANME
MAKCHMYMEHH XOCH1 KHIMaHAK,

Tapxubuia wywbor Tyrran kapGor kucnotamapu 200-250 uM
OpaTUFH[d WOTAIMII MAKCHMYM XOCHA KHIAOH, aMMo Oy cOXaua HKKUTa
kywdor pa Benzon xankachn G¥nran GHpHKMaNapHHHT FOTIIHIT MaKCH-
MyMnapi Hamo€H OYnraBnpry yuyH TYPuHMarag kapboH KuchoTanapu
xaMm ¥b cnexTpH Epnamuaa Yprasunmaiion.

DneKTpoH crekTpnap acocas Tapkubuia 6Mp kawya Kywbor TyTrau
XamAa n—>w* ANCKTPOH FTHEI GHaH H30XNaHANNIAH I'ETEPOATOMIN MOJIe-
KyJlaTapHy TeKIUPHINAZ KepaxiH MakiayMoraap Oepanu. Yb cuexrpuru
YpraHuuina MORAAra TerHNITY GYATaH KTANUILEMHT MOAp koahdurues-
THRM (£) Ba TYIKMH Y3YHIUIMHUAT (A) KuiiMardHan auMinal kepax. Ali-
pum xpomodopnapHisr 0y KMAMATRApH S-aaeanga KypcaTiuraH.

5-wapgan.
AdipumM xpomodopnapeiar ¥b coxana roTimimr KuAMATIApH.
Xpomodop A, s DnexTpoH | OpuUTyBUM
Typyxnap HM yrauw
1 2 3 4 5
Srunen CH=CH, 165 15000 77 ["az
193 | 10000
R-CH=CH, 177 10000
R-CH=CH-R
Tpauc 180
{uc 183
Auerunes CH=CH 173 6000 nt—n* a3
KapGoHui 190 1960 n—n* H-rekcan
(CH;).CO 280 15 n—x* H-rexcan
CH;-CHO 290 16 n—nt H-remraun
KapGokcun CHhbCOOH | 204 60 n->mt Cyn




i 2 3 4 5
Asomernn C=N- 190 5000 T Cys
Hurpun —CsN 160 - -
| Aso-N=N (azomeran) 347 45 n—->n* Juokcan
Hurposo-N=0 (uur- | 300 100 ¥ Dipap
po3ofyTan) 665 20 —>r*
Hurpart — ONO, 270 12 n—m* Huokean
(3THIHWTpaT)
Hurpo ~ NO, (uutpo- | 271 19 n—»n* Cipt
MeTaH) '
Hutpur - ONO (amun- | 218,85 1120 TR Bdup
HUTPUT) 346,5 n—r*

Arap Vb crektpuna lg £ £ 2 6¥nca HOMa®sIyM Momia TapkuGuia
C=0 &ku C=S rypyxnapy, lg & = 2-3 xamaa A = 250-300 am 6¥nca GeHson
xanxacy 6opsurd Ba g & = 4, Ay > 200 HM Ta sra 6¥nca montekynana 6up

KaH4a KY1m60oFnap GOPINIMHN Ky3aTHI MyMKITH.

Arap monexynaga dup-Gupura Yxuam ukkn €KH yugaH OpTHK Xpo-
moop rypyxmap Gynica, COEKTpHATH FOTWIMIO MAaKCHMYMJIAPHHHHT
KMAHAMATH Ba XomaTy XpoModop IYPYXTapHHHT Oup-Gupura aucGataH

solnamnmura 6ormHK 6¥nagn.

Xpomodop rypyxnap &xma-&H )Koiiﬂamca, Xap Omp rypyxra xoc

O¥arad UKKHTA I0TITHIT MaKCUMYMH HaMOEH OYrand.

Macanan, o - IMKapOORWIIM CUPHKMANap KMMHK WHTEHCHBIHKAATH

HKKUTA IOTHANIE MAKCHMYMUEHH (A uauc} XOCHN KHIAAH (7-pacM).

lg 1
24

I-I;C—C —ﬁ—CH3

A, HM

2 L

200

300

400 o

7-pacM. Huauer#mHuur Yb coexTpr (rexcas).
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Arap IHKETOHEA XPOMOQOp TypYXmapy OHTTa METWIEH Lypyxu
opkann Oup-Gupu Omman Cornanrad Gyiica, Oy chmexkrpra Mabaym
Ysrapuuenapra caba® 6ymaau. Macanan, $-mukapSomwum GupHKManap
IPHTMAJA KETO-€HON TAYTOMEPHSA XoaaTKHia 6¥Aany.

H
HiC—C—CHy—C—CH; =—= I-Iatf-—C-—-é:C——CHg
I L dn
. KETOH XOHaTH €[00 XOIIaTH
3puTMana 6y Tayromepiap opacHia Myeo3aHar G¥nranm caGaGmm
XKeTOH Xomart# yyye Ourra MakcuMyMm (A—7*), eHon xonarura n—n*
s1ektpoH ¥mam(-C=C-), buman OGormuk OYnTaH MakcHMyMmap HaMoSH

6ynann (8-pacm).

lg Eﬂ
3 . *
Co=C (B —mn ™)
24
1 L
200 240 280 350

8-pacm. AllcTHnaueTORHUAT YB CrIekTpH.

Bupukmanapsa siaeKIpOHNAPHHHI TAKCHMTaHMIIY OnaaH  Gup
KaTopia ypunubocapnapausr Onp-Gupura HucOaTan KaHgal SKOANMAINMINN
Ba yHUHr (pasonard sramnaral XaxMy, YD ClIeKTpIapHUHT HHTEHCHBIIHIH-
ra Ba MAaKCHMYM KUHMMATra XaTTa TabcHp 31afd. Arap JHperin Monexkyna-
CHHUNT OPTO XONAT/IAPHFA KATTA Xaxmid Fpardocap KRpATHACA, pasopHi
MOC KelIMacnuK OKnbarina, MONeKYNaHKHT KOTLIaHapauK Xonata Oy3usa-
AH, HATHXAaAa YAAPHHHT CIEKTpH GEH30N XOCHNAJapHHHHI CICKTpHra
¥xwam 6¥nanu.

RR

R=COOH, COOC,Hs
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Y5 cmexrpockonmicH €plaMifa OpraHHK MOAJANAPRATH UHC Ba
TPAHC reOMeTpUK H30MepnapHu Xam Oup-GupHaal ¢aprnam MyMKHH. Ma-
canarl, UWC- Ba TPaAHC-CTHABOCHNMApHMHT CcHeKTpnapH OHp-OHpuaan
dapxe §Ynub, £oT* IeKTPOH YTHIIHWHL KaTTa TYAKMH Y3YHNHKDATH
OTHIHII MAKCHMYMUHMHT TPaHC H30MEPM MHTEHCHBIMIH LIKC H3OMEPHH-
KHF2 HHCaTan aHga KaTTa 6ymany.

H—C—Cgls H-—-C—CgH;s
H—C—C¢H;s Ce¢Hs—C—H
Limc Tpane
Asae = 224 1M (g 24000) Prsae = 228 1M (£ 16400)
Aaxe = 280 um (2 10500) Poeace = 295 1M (£ 29000)

Crextpnap MarcHMYyMNApHHHHC Y3rapliliira MONCKyjanapapo &xu
MOJIEKY/la WYKAarn Bojopox GOFmapy XaMm TasCHp 3Tali. Arap Mone-
Kynanapapo Bonopoa Gori 6¥nca n—x*, n—c* 3nexTpoH YTHINAPHUHT
MAKCHMYMJIapH KUYHK TYNKHH Y3YHIUKAAIK, n—»n* 37eKTpoH YT 3ca
KaTTa TYIKAH Y3YHIRK coXara CHinkuiinM, 6yHra acocuil cabab, mimépnii
6oF xocua OYMMIUIMAA KATHAIIMARRUrad JMEKTPOHIAD NIyHJai BOXOpOA
GoraapeVHr Xocun GynMinKIa xarHawrany. Monekyna HYHAard BOZOpOR
Gornapu acocat m-—>T* 3JEKTPOH YTHIN MAKCHMYMHHH KaTT2 COXara cu-
KHTAIH.

HoMaenyM MOANAREPHHET CTIEKTPHHH TAIKHH KMAKLULTA TY3HARILIR
MabAYM OYATaH MOUTAIAPHHHT CIEKTPIAPHE OWiaH COMUINTHPHAIN KEpaK,
Iyunali xumid, YB cleKTpoCKonMA HOMabIyM OpraHHK Mojpanap
KaHAaf cvcremManaH TAlIKWI TOFFaHHHY OWIMOIra XamMza YHard Xpomo-
dop rypyxnaprUHr TAOMATHHH BHUKTALITA HMKOH GepaiH, aMMo OHRIraH
HaTHXaJap MOAAA TY3WIROIHE TVIUK aHKKIAUL YMYH €TApAH 3Mac, LIYy-
HRHI' YUYH XaM YHH QM3HKaBul yeyTapHHHD OOWKa TYpAapyHunr Geprax
MabayMOTIApH OUIaH TYMIAPHIL 3apyp. By OOTHK CREKTPOCKONMHAHMHT
OPFaHMK MOAZANAP TY3HIMIMEA YpraHuuars KaMuHAHKnapHaaH CHpH
¥prauumaérral MOADANAPHA MAaXCyc IPUTYBYHAAPAR AXIMH IPHMACHKHIH-
JAAMp, WYHHHT Y4YYH XyQra K¥n Oupuxkmanapay Oy cnexTpockonmHa GuaH
Yprauuinga KMAMHYUIUE cOnUp OV mamu.

6. AROPraHHK MOAAAMAD BA KOMIMEKC OHPHKMATAPHBHI 2IeK-
TPOH CNeKTpIApH
nekrpor CnekTpiap €paaMusa HadaxaT OpraHuK MOLZAnap TY3H-
nymu Xakuaa, Ganky afipAM aHOprartk Moananap Ba KoMnjeke SupikMa-
Nap Ty3UIHIUApH XaKiaa MabhIyMOTIAD OJMII MyMKHH.

[
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J.H Meunenees naspuit cucTemMacHUHT GUpUHYY Jasp 37eMEHT
TY3MApMHUET 3PHTMAcH SKMH yneTpaCuuagima Ba xYpunyBdan coxama
IOTWIRIL MaKCHMYMJIADHHH XOCHN KWIMalmu, aMMo NIy ieMeHTnap ai-
pum pasru andornap (Cr0;2, Cr,07%) 6unan Gormanran Gynca, 1o1i-

JHLUI MAKCHMYMKHH HaMOEH KHNadunap.

Orup Maccanit INEMERTIRPHIHT KOMIUICKC GHPHUKMANApUAA AcocHit
panenT §oF Xockn OYHiDMne KaTnamMaiuras 0301 ekrpowap G¥ica,
6y oanexTpoHsapra TerHlAnW GynraH JHepreTMK TOFOHanapra Yrwm
Gynrapnury  ydyH ynbrpauHaua CIEKTPOCKORWACHHHHF — Maxcyc
COXACHAZ WOTWIMH Ky3arwiaad, Oy momaapra Mn', Co™, Ni** sa Cu*
NapHY MHCOR KMAHO K¥pCatuin MyMKKH. HOTHMHLT MAKCHMYMITApH 2cOCaH
KypunyB4aH coxana (450-800 aM) HaMOEH GYNUO, MAKCHMYMNAPHHHE GO~
HE Ba YNAPHHHL apaMeTprapUarir KEiiMarian xucodra omet xoMieke
SupHKManap KpHCTAIVTApHHUET TY3WnuLn (KoHQUIYPaUWACH) TYFpucHaa
MabIYMOT QI MYMKHH. h

Komnneke OGupusmanaprudar Y5 crexTphapdHH TankHH KWUIHIIOA
KOMILIEKC XOCHI KMIRETTaH JUraHgHHHI JACKTPOM CIeKTpH GHnaH co-
JMINTHPHIE MAKCAAra MYBODHK XHcoONaHany. Arap THraHa MONeKynach-
na xpomothop rypyxnap Gynca, KOMIUIGKC XOCHN KMAAN HaTH¥ackia Oy
FypyXsapra Terviny O¥nras kuiiMarnap A Ba € oM y3rapHiura yqpanm-
muHR 2xThOCpra om0 Kanpaik Gornap, rypyxiap OHnaH MeETann HOHM
acoci¥ 6or Ba Kalicu arom, rypyxmap 6unan 8pramud 6or (koopHHHaUHa-
au Gor) xocun 6nrany xakuna ukp iopuryin MyMxaH. Jemak, VB criex-
Tpu Epramuna ¢akar aHOPraMMK KOMMUIeKC Oupvkmanap Ypranwiuo
KOAHHMACAAH OpTaHMK NUraHg OWIaH MeTaan HOWIAPHRHr Gormanulinu
HATHKACUAA XOCKN O¥aral KoMIneKe OHpUKMaNapHHHT TYIHIHUIH Xakuga
XaM MYXHM MabIyMOTAZP ORHIN MYMKYH.

Liiynnai kuiub, ¥Yb criexTpockonds OpraHHK MOIJANAPHHMT TY3H-
Ty Ba afipuM  AHOPFaHUK MOZHANApHAHI SDHTMAZAIH  XONATHHH
RHAKNAWAA MyXUM Qu3pKashil ycymraphad xucobnaHany, yHZaH dakar
Hazapuif MacajamapHH Xan JTHMrdHMa 3Mac, Oankd MOAZanapHHHr
MueKZOpHH anamusuHw o6 Gopuinza Xam kenr MHxécaa GoHaanapmil
MyMKHH.

29



Il. ATOM-ABCOPEIHS CIHEKTPOCKOIMHA
-ANAHTANH BA 21AHMCH3 aTOM - acopinus CHEKTPOCKOMHAHEHT
acocaapn Ba aclolaapHHHT TYSHIRIIH

ATom-abcopOuuang ycyn 1905 Huraa ascTpamuiiuK oluM A.Yosucu
TOMOHMIaH Kamg 3THnub, yHEaH ZyHSHUMr Oapua aHamuThk Raboparo-
pusnapuaa goisananus xKeAMHMOKAE. By yoym Epaamuaa xUMEBHI Tax-
MM dopapuHd o6 Gopyl y9yH YpranunagMraH MOATAHWHF Oup
KHCMHHM aTOMJR OYF XonaTera YTka3zuigagu Ba Xocun OYAran FOTHIUIID
MAKCHMYMH [y 3JIEMEHT Y4YHATHHA Terumis Xucodnananu,

Xo3vpru pakria 6apia 2HANUTHK Ha0OPATOPULTAPIA HAMYHAHMHT
aroM GyFuHM YIHHT CYBNM 3PHTMACHHW ANAHIa WUKCa yprawr dyny Ou-
JaH XOCHN KmmHaau. ByRnaa spuran momta Oyenanann Ba HAXOAT Xyia
Malina KaTTHK 2appavanapHyHr aToMIapra JHCCONMALMATAHKINY pYi Ge-
panu. By atomiapHHHr k¥ OYaMaral KMCMH anaHra Tascuputa daonna-
WagH Ba Y3MIAH Hyp WIKAPaaW, aTOMIAPHHHT K§I KHCMH 3ca acocHii
XOMAaTaa KONaIA.

By aromnap HypHM TR GUTaH QaoiNallMiliF MyMKUH, JekuH Oy
HYPIaHUHI KBAHTHHHAAT SHEPrusacy OYaraH 3MeKTpoH Yrym Gunad piii Ge-
PHIIH KepaK XaMZIa MKKH SHEPreTHK XONarnap anpmacHra allHan TeHT
6ynanu. .

AtoM-a0copOima CleKTpoMeTpHAa Hypnanumi Manbaw cudartiaa
Ypranvnagurad 3MEMEHTHHHI HypnaHwullH HOMATHIANK. ATOMAAPHUHT
KYIHUNMTMHA aCOCHI XONIATAA KOJTHITH YCYJIHM €TapiH Aapaxkaja ce3r#p
Oynumura caGaGuu 6ymamH.

Hypnanmn mauGauwra Oup xarop vanaGmap KyinnagW, sbHM
AHUKTAHANKTAH JJEMEHTHRAr cnekTpy  O¥itmua  wypnanwmy  O¥aHO
YHIHKIAP HHIHYKA BA NOMMEI MHTCHCHRIBKIA XaMaa GOHEUNT Hyp/TaHu-
LK 3¢a MPHNMan GYTHUIA Kepak.

Hyp mMauGausmnnr 6010xa TH3MKNAPAAATH HHTEHCHBAMIMHY aHUKJIAL
3apyp OVNran 4HSHKHM aXPaTHl Y4YYH MOHOXPOMATOP HIUNATHIAIM.
ATtoM-abcopOLuA CHEKTpOMETPH Kyiiugarunapnas TalUKWA TOMraH: Hyp
manban (cnexTpan namnanap), aTOMIALTHPIAY FOpenka, MOHOXPOMATOop,
9H3MANH Y3rapyBUuas Tok Kydaltepruy sa ¥nmuos acGo0HiaH Talixu Ton-
raH $oToaNeKTpaH AeTekTop (9-pacM).

Crektprapuunr  ynpTpabunadina Ba k¥sra KYpHHYBUM coxacH
Yprasunamy, OyHaa ogaria HyplaHUm HHTSHCHBAWTH KHIHK OYNany, y-
HHUHE yuyH OyHiall XONaTAa dHT AXIHH AETeKTOp cudaTila Kaka Kurysun
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acOoOnap Ownas KyyaifTHpri#a opikamu ynakrad Goroxynaituprimap
HIIUTATILTATA.

9-pacM. Ananranu aroM-aGeopOLng CreKTPOMETPEHIAT YH3MACH.

1 — nypnanmm Mantan 6 - ¥3uzap acCobu
2 ~ MOHOXPOMATOP 7 — HAMyHa

3 — netekTop - Kalll KHITHY 8.9 - oxcuioBTH Ba
4 — KYUTAHTHPIAY EHHIFH KYPHTYBYH
5 ~ kypcarkud acbobu 10 — mypxaru=

1} - mypKaruy XoHacH

Vprausnanuran Mofna SpHTMACHHMHI a3PO3ONH ANAHIA OPKAIM
¥Trasunaay ba MOHOXpOMAaTOp EpaaMuaa kepaxiy ¥niadanulay YM3HKIap
axkparvl ONMHAAM Ba Wy YH3UKHWHE HypIaHWIIH OTONEKTpIH
lJerekropra HynanTdpumany, y 04aTNa WMKYBYM CHMTHANHM Kyuaiftup-
raHaad cYar nedrans Y3nésap opkam# Xucobra onagu.

Taxian kungHAAMIraH MOANZHH MypKallflay aBBan Ba  1Iypkaul
BAKTHIArH HYpNaHWIIl WHTEHCHBAMIH YidaHaiW. By uxxyd CaHOKHUHT ai-
HpMacH abcopOuus Yi4oBH 6Y)uG, 6y aca ¥3 napbaTnaa aHMKAaHAAMMaH
3NEMEHTHHHT ¥N40BH XaM XHcoGranany.

Atom-aBcopduus crexrpadoromerpus yeynn G¥livua umnaw aco-
CaH 3MACCHOH YCYN GuyiaH KLITaraHACK cTaHjapt {AroHa HyCXaiH) IpHT-
Manap EpramMuaa QOTOMETpNAHaAMTAH 3PUTMAZIATH MEMEHT KOHIEHTpA-
DHACH OumaH aroM OYFR ONTHK 3WYJIMTHHHHI YVM3HKAH OOFTaHMmHHA
Aona ITANAMAH CHEKTP IM3UNHMH OWnaH aManra ollHPUAAaH.

Kyna apvk BuMapoa Ba MEMCHTHANT KOHLCHTPAIMACH AHHK/TaHa-
JIAraH TaAKHKOTNAPAA AKHH CTAHAAPTAAP YCYIHHM UILTATHLI 33pYD. ATOM
OYfHHMHC ONTHK 3HYIME Kyliugary ¢gopmMyna GHnaH aHHKIAHANA:



O =logty-logd  HA=log JJ“ )

Jo - crrexTpan amna GOTOTOKHHMHT HYpIIAHMAI HHTCHCHRINTH;
J - joTUnHIAAH kKelfUArY Hy pIaHuIl HHTEHCHBIHTH.

Jlemak, aroM-aGeopduud creKTpockonAa EpraMuaa acochii Xonataa
Oynras Ba KAUHK HOTHAMIL MAKCHMYMHUIa sra G¥IraH aToMJIapHMHE Hyp-
TaHMI YM3HFMHMHT XORAaTH ypraHunamd. By ycyn Ounan 6up 3nemesr-
HRHT KYRa Kam MHKIOpHEW Gouika KYTIrAHa yeMeHTAap 61taH apanani-
rayaa xaM aHukaam MyMenH. Moamanapuy ypraHuill yYyH KyAa KaM
MUKIOP XaM etapli O30, Taxiun yuyH 03 BakT Tanal KEnuHagy.

IOTUNHILKKA HF aHNK Japaxa GriaH KAl inum yuyH apanamrad
MOJUIAHHHT KOHIICHTpaLMacH niyHnad GYnmuny kepakks, OyHIoa Mojanara
TYIMTAH HYpHUHT Kamuna 40% A roTwIHmA 3apyp.

ATtom-aBcopOiist CHSKTPOCKONMUARUHT KYN adh3aTHK TOMOHIApH
6¥aranu cababnu, yrura Synran Kuasukam sHaga youd dopmokza. by yeyn
KWWAOK, X Kanuringa, OHOXHMHAAS, TeOXHMHAAA BE METAUTYPTHAfa HIll-
matumanncan 60 gan 3N 3NEMEHTHApHMKT aHanW3y Yy4yH Kyana-
HHIMOKZa, 'KyMiralaf, Cys HamyHalkapd, Onomornk daon wompanap,
Yrurnap, Kou sapaobnapn, cuiiouk, ogaM raHacu TYKMManapH, Hedrs Ha-'
MYHANApH, KYMHp KyIH, MHHEPAI TOIHAMANIAD, TIYAAT Ba KOTHEIMATAPHH
AHANMH3 KAMMIDAA XaM KeH MAKECHA AILNaTHNAAM.

Arom-abcopbLMA CAEKTPOCKONHA YCYIHHN aMatuEraa HILTATHIN Ba
YHUHI (H3MKapud ycynnapnad QapkuHy KYpeaTHil MaKcaaund, MUcod
cuaruna, Guomorik Manbanaprary cuMol MHKIOPHHH AHMKNAILOATH 3HF
cearup yoyi cufaTuad HIENATHIAAraH aragracus atoM-abcopbnus yoyn
TYrpucHda pa cUMOOHM HaMyHanapia anuKaain W§nnapu TYrpucuia Ga-
Ta(cun TARAKHG YHKAMA3.

Buonoruk Manbanapaa ciMo® MUKZOPHHU aHNKAALT XO3UPTH BaKTAa
aHya ¥uiuH mipgapoad xucolmanagu. Keffunrm Aunnapma cumobuu
AHMKNAIAAry KATapu MasinyM 6Yran alipuM xEMEBHIE yoyanap TakoMun-
NAWTHPHIAM, Wyrap OunaH GMp KATOpHNAa AHIW YCYJUap XaM winnat
unkunad. Bymapra avom-abcopOuus, atoMm (IyopecUeHUMsIH, ramMa-
abcopOuuans, HeHTPOH-aKTUBANNSIN Ba 60IIKA yCyARRD KHpARH.

1950-60 Humrapaa cuMOOHH AHHKNAIN YOy 3AMHHMAA YHHHT MR-
TH3OHAT KOMONEKCHAPHHHHT KOJOPHMETPHA EpiaMuia aHaIuzH ETTaH My,
K¥urdaua o34K-0BKAT MAaxCyRoTNapu Ba Tykumanapmary 0,05 mro/xr
MHKZOpIarH CHMOOHM aHMKEAaln yuyyH 10 & Maccagard HaMyHa Kepak
6¥nu0, Oynaa yHH axpaTHO OJMIN YHYH KW3NUpHIN Taiab KAmHHaAw,
kyMIafan, 6y ycysr Xaso, CyB, O3UK-DBKAaT, TYKuMa, YCHMIMX Ba epiad

32



OUHMraH HAMYHANAPAA CHMOGHH aHHKNAlAa KyiuraHunagu. By yeymawar
KaMYHTHKIapHaa GHpi - aranns yayH k¥ BakT capd 6ynanum Ba atoM-
adcopOUMA ycynura HHcOATAH CeIrHPNKIH KaM XHCodIanaau.

burosorkk Manbana, TYNpoK, xye sa Sonikarapaa CHMOGHUHT yMy-
MHH MHKIODHHH aHHKNANMIA HeHTPOH-aKTHBANHANM YCYH KYIAHHNALM.
by ycyn Oy#uya TaORnii CHMOO MCCHK HeHTpOHNAp TABCHUPHIA yuyparau,
193 Hg Ba 203 Hg xkafu panuoaxTUB H30TOILIAP apanaliMACcHTra alifiaHanm.
Hamyna 0.3 r 6Yuranna, x¥muAaAk OWONOTHK HaMyHaapia cHMOCHMHT
KONUeHTpauus derapach 0,3-1 MKIYKr HA Tamwkua kunapd. Hefitpos-
AKTHRAIHANK YCYJ1 CE3rUp Ba aRWK 0¥nca xam Kyn BakT Tanad kunanu sa
A2po peakropuna doliranaHui 3apyp Gynamy. by yCys X03upr# BaktTaa
acocaH Gomika yCyanapAaH ONMHraH HATHXANAPHY TEKUIMPHIU YMYH HIH-
JaTHRaaN.

1963 #unga H.C.IloityIxTOB TOMOHHIAH 3PATMAAATH 03 MUKIOD-
Iard CUuMOOHH aHHKIaIl Y9yH ananracus arom-abeopbuwa yeynHy Hua-
THIN Takaud >tHAAM. By ycyn asean cuMof HOMHHM MeTamn xofiHrada
KadTapul, yHH rasy HaHuYara xaiinamra acocnaarad. Merann xomuraga
Kafitapiran cumOOHM XABO OKHMH EpOaMiba ra: XONaTHra ainaHTRpH-
NaAd Ba KellWH TeKmMpannrran wawiMara Yrkasunany. Kanalf xmopumn
Kaitrapray cudataga AWmaTRAud, HKKY BameHTIR cHMO0 HOHH METann
XOIHrada Kaftapunany Ba yHHHT OYFNapH KMCKA BaKEAa XaBo okuMH OH-
JiAH XKoHa TEMIEPATYpacHIa WaMOMara ¥Tkaswnamy, kefiHH cumob GyFu
aofnamrad WAWIE acOO0OHHNHT ONTHK AVHammmnra Kyhumaad, 6y epoa
253,7 HM coxaza SpYFAMKHHHT pe3oHas€CIM Hypnasuwu calabnu, Hyp
OKHMHHUHr KHAMATH KaMasIH.

CuMOOHY aHWKIALLTA MILNATHIZAMIGH anadracus aroM-abcopdima
criekTpodoTOMeTpHAZ Hyp MaHOau cudaria IOKOPH YacTOTAIH 3EKTPO-
IcKu3 Maxcyc namnanapaad gotinanaHnnaan (pacy 10).

CHMO0 MHUKAOPHHH aHUKTAL MINAAPHHA 0lH0 GOpHIN yHyH dRBajo
CMEKTPOMETPHUHT 9H3MACHIATH Xap OMp KMCMJTAPHH JIEKTP TapMOFHTa
yna#anH. TeKumupu yuyH apsan cTaHaapT spuTManan 5 mn onnd, Gapba-
TCpra KOHNAWTUPHNAAN Ba YHFA Kandil XTOPUAHKMHT XIOPUHI KMCTOTANArH
(40 mn koHm. xi0pua kucnota sa 60 Mr 6uarcrwinzar) 15%n 3pHTMAcH-
nax 0,5 M KYAAaa9 Ba FayiH WIMmYara ynasagu. CuMoOHHHT KOHLICH-
TpanuacuHy ¥ruaw Ysuésap acGOOMHUHT E3aJUraH KHCMU MAKCHMAT Ye-
rapanaH YTryA4Ya HasoM STTHPHAAGH, CYHTpa JIPHTMAanH WOHIIHU CYBIIH
winm OUNaH aiMalnTHPUNags Ba cHereMa crMob OyFH KONAMKTApuiaH
TO3ANAHAIK. FKKPHYM BaMyHaHH TeKWApKU ¥3ué3ap nepo “0” ra Keiran-
na Goinanany. CHCTeMaNard Xapo BOCUMA HaMYHAHHAT KOTHITHIE MaKCH-



MyMH G¥linua taxpu6a #ymu Ounan Tarnanazin. Hlyinas cyHr GocHm po-
ToMerp U-CHMOH CYBIH MOHOMETD $pAaMIia TEKIBUPHE KYpILiany.

(s

L3

10-pacM. Anasrach3 aroM-adcopOLKa CIEKTPOMETPUHUHT YH3MACH

1-3peprua ManGau 7-4aHr GHILTPH
2-J0KOpH HACTOTANH TeHEPaTop 8-poromerp
3-cnexrpodoromerp “C-3027 9-Bapbatep
4.panuga 10-xnop xamsumitnn
S-MHKpoaMnepMerp RIETP

6-Y3ugsap 11-3pyrMan uaxm

Xys €xk# cou Tapiubuparn cuMoOHY aHMKIAl YYYH 3Br ABRan
YIapHA TEKIMpHII Hmura taiiépram aosuMm. ByHsHr yuyn Oy bmonornk
manbanap agsan aueToH €ku dup OMnaH IOBUIANH Ba KypPHTHITAHIAH
CYHr yNapHH roMOTeH XONATTa KENTHPHIN 3apyp. I'oMoretiat yays Maca-
XaH 1 rKyH NONHITHAEH HIMIITA XoWNAUITHPHNAgH Ba yura 9 ma 4% nu
NaGOH ospurmacn comuHu0, vH xapopatnma | GyTka BaBoMuna
KOAMpHIANY, keliHA apanaliMa AXninnab walikaTHRAAH Ba Maxcyc Hamy-
Ha onrud &paamuaa axpatud ofIMHAAM BA TCKWMPHIL o/l Gopunaaurad
HIMIIYATA CONWHANH, YHIA napyanan yuyH 12 m maxcyc apurma (150 ma
6% ni KMnO, + 20 mn koru. HaSO;) Ky#inm6, unuurda énuarannas cyur
MabIyM BaKTra xoanupunany. KeHUH OKCMANOBYMHMML OPTHKYaCHHU
AyKoTHII Y4yH 3-5 TOMYA aMMOHMH XJIODMA 3IPHTMAaCH KYIHiand ba
XakMd 20 MII rava eTKa3suwiamy, XocHN OYaran spuTMa HAH TeKIDUpPHII
yuyH Tak€p xucoOnamamu. Texiwpumr onué GOpHNAmUTaH 3IPHTMANATH
CHMOGHUHI KOHLCHTPALMACHHH CTAHAAPT SpUTMAaRarura HucGaraH Ty3ui-
ran 4uu3Ma 6¥iinya annknananu,

Onuurad HanDKaHUAT AHMIQIHFMHA TEKIWHPHIN YIYH YPrawunras
ctiMo0 apuTMackra 6011Ka HAEMEHT KYIUMO XaM YHUHI KOHUCHTPAUHACHHH
anpKiad Kypuwl kepak €k Oy yYCYNHMHT HartHAKANAPHHH HEHTpOH-
AKTHBALMA YCYJIH EpHaMHia TEKIUHPHG KYpHIL JI03HM.
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ATtom-afcopbupd yoymueT adsannukrapy yHNaKs, YHIA cHMob-
HY aHUKNAIN Te3K0pMHK GunaH oan® Sopunamy, ycyul ceartp, achol yoka-
HanapHu Hcranrad naboparopus mapodtdia wmmamim, 6up kynma 300
HaMyHaHy Texumpu( Ypranpm MyMKHHR. Arap apanaliiMana Kandi, Kanb-
uni, Sepunnui, Muc, MonubmeN, MapraHet, TeMup, Gapuil, MarHuli, on-
THH, KYPFOLINK, BUCMYT KabH 3ASMEHTNAPHUHT KOHLEHTpaussicn 4 r/n ra-
ya OYnraiga xam [TonyskroeBuHr KYpcarmack Gifimua cumMoOuu
AHUKTAKITA XajIaKuT Depmaiinu.

[Hynaa#t KunnG, okopraa 6adH ITAATAH ONTHK CHSKTPOCKOTHAHNHT
TYpAapil ACOCHAA OPraMHK, aHOPTAHHK B KOMILIEKC GHPHKMATApHUHT TY-
SHAMINMHA  XamJia  TYPAH  XHN SNeMEHTJIapHMHT  HaMyHadappard
MMKROPHHE aHHIGHA MYMKHH.

DNeKIPOH CHEKTPNApHUAL Oeprad MabAyMOTNAPHHH KYLIHMYa, ke-
pakna mabliymotiap Ounan GoluTHIAA ONTHK CHEKTPOCKOMHAHUHI SHA
Oup MyxMM TYpY HHOPAKM3UN CNEKTPOCKOMHAHMHI AXAMVATH KaTTa
Oynub, yura GarmmanraH 6fmumpa Oy $nsHrapuil YCyMHWHD Hasaphi
ACOCNAPH, MYyXUM KYPCaTKu4iapy BAa OPranyKk MOASANAPHUHT Ty3HARIIH-
HHE ¥praspinga Gepanurap MapiyMotinapy Griad TVAa TAHMIHHO YHKHOI
MaKCaLTa MyBODUK XHCOORaHa.



ilf. HHOPAKH3IWI (UK) cnekTpockonis
1. UkKku ATOMJIH MOJIERYAANAPHHANT Te0pannIng,
XapaKTepHCTHK 9ACTOTANAD

OnTHK CNEKTPOCKONUAHWAT TYPNAPH WMHAA RHPPAKM3WI CIeKTpo-
CKOMHS MILNATHIMIN xynaMuna ¥3mara xoc Ypun arawnab, MOARATapHHUHT
TY3UAHOIARA YPranMINAA 3HT KepakiH Mabiaymoriap Gepansrad ¢usuka-
puif yoynnapaad xucoSnanaan. bommika mMapxyn 6ynraH oITvK ycywrapnas
dapkiy paBduad, MOASANAPHH Xap Kaufgall arperar XOnatga, ALY rai,
CYI0K Ba KaTTHK XONATNAPHA XaM CTIEKTPlapHEK OJIHII MyMKHH. By yeyn-
HY KMMEDa MUTaTHIHIM SunaH GOFnMK MacananapHH GadH »THmpa an-
GarTa YHMHT PHBOXNIAHMIM TAPWXH Ba acocuil HasapHil KOHYHIAPHHH
K¥pub yuKvul TO3UM XUCoONnaHany.,

CoeKTPHRHT HHQPAKH3HA COXACH HHIMN3 acTpoHOMM YHAbaM [ep-
mren Tomonunan 1800 Humna xamd xunuurad. Taxmunan (00 Hunnan
cyur amepukanuk ¢ysnk KoGnenn wrdpawwsun cnektpra daruinanraH
MoHorpagus 4ol 3THG yHZA alipiM OpraHHK Ba aHOpraHuK GUpuxManap-
HHHr HHQPAKHIAL CHEKTPUMHA KENTHPHO, ynapHWHT TY3HIMHmM GunaH
CliekTpiapit opacwaa OoFmavum GopnuruHu OadH stagm. Arap GyHaal
TAAKHKOT WLINApPH ¥iua pakTmad Ooiutga® nasoM J>TTHpHITAHAZ anbarTTa
Oprannx KWMEHYUHT pUBOAIAHMBIMEE KATTa Xycca KYinuniran 6y map amu.

Hnjpaxuzun coxaun amamnérna vummarumsmu XX acpHUHr ypra-
napura TYFp# kenuO, iy maspaaH Ooninal Oup Ba MKKW HYD HyHamuuum
CTIeKTpOMETpIap mnaG IHKHILIH,

HHpaxu3un CIERTPOCKONUACHHHHT HAZapHACHTa Kencak, 6y coxa-
Aa xyna kyn ¢u3nk omumnap (F.Kupxrogd, B.Bun, JLX Txunc, O.Jlom-
mep, [.PyGerc pa Gomxanap) camapand umnap onxG dopamrad. A JiH-
wretid 1905 Hunna Epyrnuk KBaHTNAPH TYFpHCHIATR TALAHMOTHHM acoc-
AaranuzaR CYHr, aToMuapia 3IMEKTPCHBAPHWHP [OFOHANapapo YTHIuM
SXTHMOJLUIMTH TYFpUCHAArA GHUKPHH PUBOKNAHTHPIH.

AroMiapHuer TeOpaHamy Ounan Gornux macananap yetnga 1930-
Husinaprayva kyn onuMaap uaMuidl v oand Goproirad, aMMo ONHHPaH Ha-
THRATAPHUHT AMATHETNA NULEATWIRINNWTA Kam ybTHOGOp Gepuran. Mnra-
purs onub Gopwiran TaaKUKOTAApHU pTufopra onuurad xona ammda-
THK KaTOPAArH OPraHuK MOSmanap yuyH tepaHiim JacTOTANApH Ba ynap-
HUHE TYpRApHra Teruuuny xucobnaitapas 1940 iimnaa 6Hp ITypyX oiium-
nap (E.Bunscon, M.A . Encamesny, 5. M.Crenanxos) Gaxkapiunap, XHco-
Guit mnap 3HC aBBanO ONIHH TY3WNMALLAH MONEKyTanap ysyH winab
IHKHNAH, KkelHH 3ca O0loKa MoAdanapra XaM Tan0HK KHIMIIH.
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Hudpaxusitn cCneKTPOCKOMHAHHAT 4COCH OYNITAH ATOM Ba MOJICKYIa-
napHHHr TeOpanniin 6umaH GOFMMK HazapMAHN  PUBOXIMITHPHIIIA
IOKOPHAA K¥pcaThiraH onpmnap 6xnal 6xp xaropaa M.B.Bonbkenweitn,
AM.Crepanos, JLA'pubor Ba Oowkanap Y3TapHHHHT MYXMM TAIKH-
KoTAapy GHIaH KaTTa XMcca Kyimunap.

UK cnextpockomdaay amaméria nnarim 1940 dnnnapaan Gom-
nanud, aiiHuKca Ypyl Jappna EKHRFWNAD Ba PE3MHAHUEN TApKAGHHU
TEKIMPHIIA] Xamlia KaTTa axaMHATra ra 6¥arag aHTHOHOTHK - MeHHIH~
JMHRAHT TY3UNUIUYHA adHKfamsa Karra épaam Gepow. 1950 Humnapoan
Gomnal 3ca yHMHr HIIATHARM KYNamMu pHBOAUIAHNG XO3WprH BakTAa
Gourka Gu3UK YCYMIAPHUHT axpaiMac TypH cudaTiia KeHr MUKEcaa aMma-
AuéTna YPHH OJICaH.

1970 lipnnapaudr Soummapuia TOHIKEHTOArH CYO-3KCIEPIH3a HH-
CTHTYTH XOZHM/IAPH HKKH XHN HaMyHalard MamuHa GYEFHHN OUp Xin EKu
Xap XM SKAHTATHHY OWIMII MAKCANWIa YHUBCPCUTET KME dakysibTeTH-
HHRT ONTHK CTEKTPOCKOMNMS IYPYXHIa MITHMOC Kumiinaian. byrunT yuyH
Wy WKKH Hycxanard 6¥&xnn 6np xwn mapouraa MK cnekrpu onuHany Ba
6y criexTpAapHH GHp-GApHTa CONMIITAPHraHaa HHGPAKU3AN coxana Ha-
MOEH Oynrad Xamma 49acTOTaTapHUAT KHHMATAApU Ba WAKIH aliraH GHp
XHIUIK MakjyM O¥namu. By vkke XWr Hycxagard 6VE€xnapnan Gupn en-
AT MAMHHAAKHT OVEFM, MKKUHYHCH 3C2 0K MaliMHACWHWHI OJAHHIU
KRCMHAAH KHpHO ONHHIAH HycXxach 38, [lemax, 6YEknap chieKTpnapiHHHT
Hup-Oupura YXOUaniiMTA JOK MAHIMHACHHHHI XAiIORYACH MallMHanap-
HHHT TYKHaUuryBujia af{0rop IKaHNWIHEA Tacauknanu. TnG6uétha uiina-
THnuud  Gunad  Gornuk  wmwiapra  mucon cudatura omul Gopiirad
KyfHoard TAAKHKOTHHA XABONA 3THIN MyMKHAR; PecityGniika uMUR-TanKK-
KOT MIMIOXHAaH Op Fypyx kuMErap ommmnap - Aapenuk myanandnapsra
TYPAH XU SUKHHAWIADASH, OKABa CYBRADHAAH MAXCYC WHINOBAAP HaTH-
HAcHAa onyHraH, TMOOHET yayu xepainn G¥nraH Ororornk daon Moana —
GuTUHHYAr To3anMTEAA UHOpPakuIBA cmekTpH &plaMufia Texumpub Oe-
pumsn Taknud sraunap. ByswHr yuvH TomikeHT KHME-gapMalieBTHKa
3apofvpa WOUal YuKApAMagTran To3a GWTHH, XaMAa YHKHUHAWIAPHAH
OJIMHT2H 1Y MOJAaHuAr OUp Kanua HYCKanapy TaxauM YTHIIH,

ONHHTaH HYCXANAPHUHT XaMMa CIeKTpnapH To3a gurunHuar MK
CriekTpy G1iaH CONMITHPHITANA, YMKUHINAAH ONYHIaH GUTHHE creKTp-
Aapuia GdUTHHrA TEMHIINA YacTOTANAP/AH TAINKAPH axa Goluka rypyxJsap-
HEHE OTHNKIN YacTOTaflapH MAmKy[INUrH avHxnaunu. by warmkanap
YEKHEARAAPAAH OJHHATaH TYPIH HYCXajard QUTHHIAD TO3a IMACIHTHHH
kypcarmi. CriekTpiapiaH ORMHTAH MabIyMoTnap (apMakonornapHuHr
onub DopraH TARKHKOT HULTApH EpRAMARa XaM T¥Na TaCAHKAAHAN, SbHH
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YHKHHAUMEH OAHHTAH (MTMH HAMYBATapHHHHI' 3AaXapiHJMTY TO32
xonnars GUTHHAAH aHHa IOKOPHE ke, HyHHHT y4yH, IOKOpHAAry MakIy-
MoOTnapra OuHOaH YHKHAINNAP, OKABa CYBAAPRAH AXpaTHG omuHraH $u-
TYM MOAAACUHA SHA TOIANAL 3apyPINrH Takand stuann. Byunak mucon-
JIApHY aManneTaay Kyaa K¥N KeNTHPHIL MyMKHH.

MasbnyMkd, KEMEBHEH Gornap Opkanmy COFAaHraH aromaap MOJEKY-
nany TamKun stagu. Kumépuil 60r Gunad 60FNaHMH aTOMNAPHHHAE Xapa-
KaTHHY NPYXHHA opKamy GOFNapraH Wapiap Xapakarura ¥xXiarai MyM-
KHH, SHHH YNapHHHT XapakaTWUHH MKKH XMA Xapakar (qy3umyBuad Ba
KHCKAPYRIAH) HHHT OHp GUpHra KYiumnmumvaas aed Kapal MyMKHH.

m) my

Arap npyxusa ToprHO Typnb, kefiud Kyiiu® wbopunca, appanru
MYBO3AHAT XOJHIa KeryH4a rapMorik tedpannm conup 6¥nanu. By Teb-
paHum dactoTacd Kyiunaaru dopmyra 6unaH usoxnaHu®, Yactora Ounad
Maccanap opacuaard SornaHminEd HQoTanosuu 'YKk KOHYHH Aed ropuTH-
JIapH.

1 |F
el oy 9

F-xyn polimmiicH (koHcTapgTach) &x  OOJIaHFEY  XONaTra
KaliTapyB4H Ky4.

n, - alipUM MacCanapHUHF YpTada MHKAODH.

i=_},+..l__; m, = 2 (10)
M, oM mi+m

Tebpanuin Monekysa XapakaTHHUHT WAKMH cHaTHIZ KBAHT Hasa-

puscura 6¥itcynand. By nasapudara acocaH, TeGpaHMa XapaKaTHHHT 3Hep-

PHACH UCTANraH KnMaTiapra sra 6¥nmacnan, Sanky KyHuIaru renrnaMa-

HH KaHOATHAHTHPHIIH Kepak:
]
Eo=(v+S)hv (11) v=0,1.2,3....

V- TeOpaHKI YaCTOTacH

V - HCTANraH cOH, HONG XaM S¥nmimy MyMxHH ExH TeOPAHUIT KBAHT
COHHY. '

Wxxu aromsu Moneicyna TeGpanni SHeprHACHBIHT IOFOHanapu | I-
pacmaa nonananrad 6¥nnb, Gyuaa r-HHHr KMHMaTH aTOMIap OPacHAArH
GorHuHr  ysalinmm EkM  KHCKAapUMra OOFNHK, BEPTHKAN Tap3ina
KYPCATHATaH Yu3Manap 3ca acocuil YTHmnapHu ga yJapHUHr o0epToHna-

pyHn (2v) udonarainy.



v
v=4
vl
w2
v=t
vl

0

11-pacm. Hixku aTomMan Monekyna TeSpanuil 3JHEPTBICHHHRAT
SIOFOHANAPH.

Monexyna v=0 man v=] noroHara ¥rraHga HypJaHWDIHM HOTajH,
JOTHJTHIL uaCTOTacH Bop MOCTY/IATHTA AC0CaH £, - E%v I'a TEHT.

1
Eo=ohy; Ei=ih (12)

2

Bynpar (E;-Ee)/h=v

Hlyrpat xanmd, IOTHATAH HYPAAHMITHHHT YacTOTACH XapaKTep-
-CTHK TeGpaHHI JaCTOTACH V I'd TEHT 3KaH. AjiHar mysgalt NoroHara yraid
0 man v=2 GynraHpa xam pyit Gepamy, y XOWIa YHMHT 9acToracu 2v
6¥uanu: v-acocHii acTota, 2v-0GepTOH YacToTa XHCOOMAHAN.

Onnuit Temneparypana XaMma MOSEKYIANAp acocaH Ky TeOpanyin
noronacuaa 6Ynagn. HOrwMmpars TteGpanmy noroHacH Mr Kydn
ioroHafad Gomnauud, TeGpaHum IHepPrudCHHMHT HOM NOFOHACHE2 TYFpH
kenanu. UIyHeHr yayH woTHRMMHEard yactotarap 0 rororagad 1,2.3... -
NOFOHANAPra YTULIHK KYpcaTul, Teruiumy yacrotanap v, 2v, 3v.. Gunay
Oesrunanamy, aMMO TAHNAW KOMJacH MaBxkyA OYVmmb, yHuUHr acocwaa
YTHIINAD COHMHHHI 9YeKNAHTAHIWrK $rand, Tawkad kouaacH Tebpavnur
TOPMOHHK XosatAa G¥aryhda >srufopra onwnul, ksaHwr cord OHpHaH
fokopk Oynray yTmuwiapra pyxcar Gepmaitnm. Llyuna#t xunu6, 0—t ra
¥am acocwit xucoGiaHub, yHra Terdng G6YaAraH gacToTanap XxapakrepH-
crux dactotanap (macanad, C=0, C=C, C=N Ba {omKa rypyxXIapHHHT
acocuii TeOpaHNI HACTOTANAPH) XHCoBnanaan.

AfipuM xonrapia creKTpRapaa KyucHs WOTHIHEIAry o0epToH Jac-
ToTa (2Vv) Xocda OfmagH, ofeproHwHHr WHTeHCHRIMru acocull dactora-
HMHI HHTeHCHBIHFHARAT 1% 8k 10% HH TAlOKRA 3THINA MYMKHH,
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Z. K¥0 aToMaH MOJCKYAAIAPHEHT TEOpanALIM,
COeKTPOMETPAAPHUMI TY3HIHLTH

Ky atoMnn MojekyNanapBuir TeOpaHulIN MKKH aTOMAUKKa Hircha-
Tan Mypaxkal 6Ynub, cnexktpna GUpkaHya OTHANII YacTOTANApHHH HAMO-
&n xuaaau. Mosekyna aromiapRad TaluKuid TOMIaHH YuyH, Xap Kanzadi
SPKUH 3appaga GYunMKAa y4 YiUoRIH OYIIHILN YIyH YHHET 3pKHH Tefpa-
mim papaxkacu 3N KuiiMataa 6§aans. Arap MOREKYIA YAZHKIM Ty3HNHIL-
ra sra G¥nca, TeGpanumnap conu 3N-6 ra, xankaad kypuuvitiga 6yca
3N-5 ra TeHr OVnanH.

Ky aroman monekynaHuAr TeDpaHHil XapakaTd YHK TAlIKHI STraH
ATOMNRPHUAT HHcOuR xapakaty Ownay Oornmukaup, sbHU Oy Xapaxatiap
AXJINT MOAEKYNAHHHr OYILINHKAArA CHINDKMINNTAPH Ba AXIUT XONMAa aiima-
auny cudatiia KysaThmvaling.

Monexynagary aiipuM aTOMIAPHHHAT Xapakaty Oup-Oupu Ounax
yamGapyac Oornasrauaup. byHua atomnapu Oornal Typran KHUMEBHH
GOFNapHAHT Y3yHIHrd Ba OOFNap opacKpard Oypuax KHAMATIapHHMHAT
Y3rapuLIHHH acocHi K¥peaTkuy cHPATHAA ONHIY Kepak.

UlyuuHr yyyd Xap Kanga# Maxcyc OyHkuMoHan rypyxiapaa Oy
K¥pcaTkUuAapHUAT Typiuda OVANIUM HATHKacKHIa XaMaa TeOpadHil vac-
TOTACHHHHT KubimMaTnapy Ounad xuMé&RuA OOF opxant COFNaHraH aTtom-
NAPHUHT MACCAnapH VpTacHEard MabIyM KOHYHMAT OVIraRmurH y4yH
HHGpaKuIMIL CIEKTPUEA ITY TYPYXNAp YUYH YNapra Terauuy H¥araH oTu-
IBMI dacroramapH mamxyzaup {(macamad, CHi;, CH,, NH; OH Ea
bowmxanap). Kymbor Ttyrrar rypyxiaap >C=C«, -C=C-, >C=0 =ma
Gourkanap ¥3ura xoc yacroranapra sra 6¥aub, Gy wacroranap TepaHu-
Aa KYmbornapHuar ysalins RaTiwxacaa xocun Oynaau.

Monekynara KaHIalanp YpHHOOCRPHHHT KEPHTHIIMIIH EKH MOJICKY-
NAHHHT FEOMETPHK TYIWIHINMFA TARCHD ITANVr4AH Kavaasinup Ypue an-
MAIITHPUILNAD MAXCYC 4acToTanap KHAMATHHHHr Y3rapummra cabadqm
Gynann. _ .

Monekyiiap crekTpockonmusaa MONEKYNAHUHT HOpMaJ TeOpaHHUIH
HATHXAacKHIa KUMEBKHA GOFnapHMHT y3ywadrn ¥3rapud, 6y Gornap opacH-
IJary Oypuak xam ¥arapca, Oywnsall tebpannm Typnapnra BaseHT TeGpa-
HuLiap 4e6 afthiami Ba v (Hi0) Xapdu Ginay Ge/munanany.

Arap nopman TeCpaHuii HATHXACHRA BajeHT GOFNap opacuaard
Gypuax Ysrapu6, Gy Sornap ysynmury YsrapMmaca, Gywaal Tebpasnul Typ-
napu nedopMannany tebpanuw 6¥nub yan & (aenvrta) Xapdu Ownan Gen-
THAaHanyu. Banent TeGpaHultiap CHMMETPHK (V;) Ba aCCHMMETPHK (Vi)
Typaapura O¥nuuv6, GuprruM Tebpanmu HaTHXacuka KUMERHA Gormap
Y3YHINTH Y3a8/H, HKKHHYHCUAA 3¢ KHCKAPUII XONATH KY3aTHIANH.
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Macanan, CyB MOMEKYNacHHM K¥pcak, GH3HKIN Ty3WAMIOra 31ra
Oyrraunur# yuyd, TeOpaHHm dactotacH coHM 3IN-6=3. 3-6=9-6=3 Ta

6¥nagu.
j 1

] -
Q 0
/n/ \o\ /O/ \o\ oL Do

a & B

a - O-H rypyxHHMHT CHMMETPHK BANIEHT TeOpawMuiy
(v*=3652 cM™'); 6 - O-H rypyxvHHHT acCHMMETPHK BaneHT Tefpa-
ronmt (v®=3756cm™");

e - H-O-H Monexymannnr aedopMaldsid TeSpaHULM
(8=1596 cm™)

HOxopumaru Tefpanum typaapuHy CO; MONEKYNacH YYYH XaMm
KYpCaTHIN MyMKHIL.

e ——D— VS

(e ()———( V&

g—~0—10 8

Ilynaalt xMnKO, K¥n aTOMAM MONECKYNAJIAPHAHT HHOPAKUIAN CrieK-
TPRHHRT KOUJACHHH KyHHAarnda H30X1ai MyMKHH: FOTHRHLI HATHXacHAA
Xocua OyYnrar TeDpaHuill COHMHM, ABHH CMEKTPRArH YacTOTANAPHHHI
KHiIMaTapd Ba LakHHK YeTiOOpTa OIMO BaNeHT Ba AedopMalHAIR Yac-
TOTANApHK aHMKNAlF MyMKRH, Oy MUapRA amanra OWMPHILIA ONMHIaH
CEeKTPNapHN myHra ¥xXmaur 6¥nral MOAIANTApHHHT MabayM GynraH crnex-
Tpliapy OWIaH TakKOChaLl Kepak.

Hudpaxusun criekrpuaars 650-1300 cM™ coxamnu TekmMpHIadTras
MOIAAHHHT “OapMoK H3K" coxacu AeO ropHTrmaan. Monexynara KaHpabi-
JUp O3THHA Y3rapTHpHULIAP XKMPHTHArasnRa Oy coXama KYpHRAJHraH dac-
TOTATAPHNHT COHHM Ba KMHMATNAPH KeCKHH 3rapaiH.

1500-1800 cv”' - dyHKIUHOHAN FypYXNApHHET JOTWMIH COXACHMIA
xupany Ba 3000-3600 cM” mkxkm atomma OH, NH, NH; rypyxmapHunr
FOTHITAII coXacH xacobnaHamy.
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AmanuéTaa UHQPAKH3WI CHEKTPIAPHHU ONKWIL YYYH 8COCaH HKKW
TypAaru cnektpoMerpnapaad doiinananunand. Bynapaan Gupu daxar
NaCl naH scanrad npusmana uuwab, ofaui Ty3unuIITa 3ra Ba KaMm xoit
srannaiiin, amMmo KeliMHrM BaKTAa CHOEKTPJapuHH aHMK  4H3H0
K¥pcaTaguran MKKH Hyp HYHAIMILIH CNIeKTpOMETplapAaH KeHr Kyiamuaa
¢oiinananu6 kenuHMokzaa, 12- Ba 13-pacmnapaa UR-20 Ba Cnekopa Hyc-
XaJIM CNIeKTPOMETPJIAPHHHT KYPHHULIA OepHiraH.

12-pacm. UR-20 (lepmanns, Kapn-Leiice Hena)
CMEKTPOMETPHHUHT KYPHHHLLIN.

13-pacm. Criekopa-75 cnexrpomeTpuHuHT Kypunniy (IFepmanns).

CnektpomeTrpnap Kanjaii Hycxana OGynMacuH yJNApHMHT ONTHK
yusmack Gup-6upura xyaa yxmam 6ynanm (14-pacm).
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14-pacm. Hudpakuzuim CHEKTPOMETPHHUHT ONITUK

‘

GHIMACH,
| - Hypnanum man6au (‘Tnobap”) 5 - KUPHUUIT THPKUIHK
2,3,6,8,9, 11 —«k{srynap 7 — npusma
4 — MO-a caKNaHAZUTaH WINiDYa 12 — TepMOanieEMeHT

Hyp manbancunan (‘rnofap™) YMKKaH EpYFIHK KY3ryra TYIUHO HKKH
Hypra axpanaay, YHUHT OUTTacH MOANAHMHT IPHTMACH sKOHMALUTHPHIrAH
HAUILYAJIAH, MKKHHYUCH 3CA IPUTYBYH COMNHMAH HAMIDYanaH ytagn. Keii-
HH YIapAaH YTraH HKKH Hyp Oup Hypra Guprnawany sa Supnawrad Hyp
MOHOXPOMATOPHHHP KHYHMK THPKHIMAAH ¥Tud narkapa épiaMHaa Ifuc-
nepciaHany, KeilHHTH X0NaTha 3ca YRUHT f¥aura kyhiuarad ¢uastp 3ca
YacTOTaNapHH AETeKTepra TYLUHpand. Arap WAHLIAA MABAYM HacTOTATH
EpYFIHK WOTUTHLINMA YUYpaca ¥ XonAa Kala KHmyBsuuda (ZeTeKTop) CHrHan
XOCHA KWAanH. XOCHN KMAKHHIaH CHTHAannapHa Maxcyc acboC €pmamuna
£3H6 oNnvRAmY.

Wndparuaun ayprasdiuam kaGyn xuaud onyeuu acGob tepmoane-
MeHT xucoSnadany. TepMOINEMEHTHUHT HWIAALLY HYP TARCUPHIA BHC-
MYTAGH KHAKHCAH 101K KATSAMHUHT 3MEKTD Kaplud/IMinHn Y3rapriubra
acocnaHrad 6§nud, xocun 6¥nrad TEPMOTOK KYUWIaHTHpUIIAOH Ba ¥3uésap
acbob Epramiina &3u6 onaau.

CreKTPOMETPIAPHHAT ONTHK KHCMNApH (pu3manap, JHH3anap) sa
MOJAA 3PHTMACH CONHHAIMMaH HOMILAAp HIIKOPHI Ba MIUKCPHIT ep Me-
Taapiur ty3napuaan (NaCl, KBr, CsJ, LiF, CaF, sa 6owmxanap) taiiép-
naHagM, vydkh 6y Tysnap UK coxana 6up-Gupunan Hyp ¥Tkashul uerapa-
ch Gunan dapk Kunagy, WYHART yWYH HLUNaTHAAOMrad npusmanap 6up
COXamaH HKKMHYH CITeKTp coXacura ¥TunagrraHia anMaliTHpHIHG Typu-

JIHILH Kepak.
Hinnain opanuen, cm”’ npH3Ma
13300 - 3800 L]
5000 — 1800 LiF
2000 - 650 NaCl

700 — 400 KBr
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Crexrprapad onuin XyHHAArH KeTM2-KeTTHKEa onnb Gopanana:

4) CNEKTPOMETPHH Hiura raliépnam

6) HaMyHaHH Tafiépnam

B) aCGO0OHH MUUIAIL XOAaTHTa KeTTHPHEL Ba CREKTP ONUI

r) HRpPaKUINA CHSKTPARTH WOTHIIHII YaCTOTANAPHHM H30X, 181l

) alpumM Xonfmapia HOTHIHLE HACTOTANAPHHHMHI' WHTEHCHBIUIHHH
xucobnani. :

3. Moaexyaasapapo TahCHPEAD Ba IYPYRIAPHHHT
XAPAKTEPHCTHK MacTOTaNapH

Xap Oup MOeKyha KPACTaJLTHK XORATHAA MY TYPHATH MONERYIanap
Gunan Ypanradg 6Ymmd, OynapRENT xaMMacu MabiayM TapTtaCaa sxofimame-
rad 6ynany. LlyHsHr ydyR KyTOaM TypyxJap opacuaa sogopod Oornapu
Mapxkyn G¥nca, MabIyM TAIKH TALCHP OCTHAA NIy TYPYXRApra TEruILIH
6ynrar wacroranap xkuiMary ¥3rapuili MyMkeH. KaTTHK MOOAATapHRUHT
REDPAKH3ILT CHEKTPUHWAT I0TUAKII YACTOTAITAPH aHRK, CUp-OUpHAaH AX-
MK ABKPAATaH xonaa HaMoH OYnamu, Oy aliHHKC2 OKOPH MONEKYIaNH
AURKIHK OHpukMamapoa (Macanan, cTeapsH KHCIOTAacH) Ky3aTHIras.
MopananapyHHAr CNEKTPUHH 3PHTMA XONATHAA ONHHCA, alpHM Xosmapia
AKpanMG diKKaH aHHK YacToTalap YpHHra KEeHr IMAKIAArd YacToranap
xocua G¥nanm, Oy XonaT MOMIAnAp IPUTMALA TYPIIH Xui koHbopmMepnap
xonaruzaa S¥nca HamodH O¥magn. Arap MOLJAHRHT TYIUNHOTH MyCTAXKaM
xankara sra 6ynca Gyraai MOAUATAPHMHI KATTHK EKH 3PUTMA XONATHAATH
CIIEKTpY OHpP XHJI HacTOTaap XOCHH KHRaAH (MacanaH, CTepouia OHpHK-
Mmanap).

To3a cytoknuknapaa éxn CYATHPHATaH KaTTHK GHprxManapaa Mo-
TeKynanap TapTHGcH3pok Ty3uikilra ara 6¥nca XxaM ysaapaa Monrexynasa-
papo GoF MaBKYTHIH MaBITYM.

R—O—H:+ere O—H ere. 0—H

Bonopon GoFiapuvuHr MaBXyIJIMTHHY aHHKAaffAraH xyda Kynm
$usukasuii ycysnap Gop, aMmo GyNapHAHT HIHAA KHOPAKH3MA CrieKTpo-
CKOTKACH R OJMWMHrY Vpumnapaa typamy, Y.Jlumaen sa O.Bymeaap
(1933-1935 #inn) poropon GornapHHRAr COPIHIHHH AHHKARAKTaH Kynai
yoyn wunal upkiaunap. byHWHT yuyH MOAZaNApHHHT TYPT XJIOpAH yrie-
poazna (CCly) criexktpu onukub, OH &kn NH. rypyxnapupuur BaleHt ref-
paHHLIIApATa Teruny G¥arad coxa (3000-3700 cu™) uykyp ¥pranuaus,
BOAOPOA GOFNapHHUAT Tabuaty, 6apKAPOPIMCH TYFPHCHIA XYJIOCA KUNK-
HAIN.
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Hudpakisusn cniexrpockonisa ycynu Gunag Mypaxkad Tyswauuma
sra GYnran Oup KaHda OpraHux MONAANApHArd BOZOPOX GOFNAPHHHT
Xofars YpraHuwmmd MyxuM KOHYHHUATAAP TOIMArat.

YresoHopoanap a 0olrka KyrOcuz GUpHKMANApHHET Xap XHA ar-
perar xenatgary cnekrpiapd Svp-Gupura yxuau Syrany.

Mopananapny >puTMA XONATHAA CHIEKTPH OMHTAHIA, MyXHM TYPyX-
Nap YHUyH aHKK YacToTajNap oo MyMKAH, aMMo OyHNA IPRTYBUMIAPHUHT
XaM KTRIRLI HaCTOTACHHE S1n 3apyp (6-kaxsan).

: _ 6-xansan,
Jpurypuunapivar HK coxagard ioT#INOI YaCTOTATapH.
Dpurysuniap | Wgmmaa- | 650-4000 oM™ opamaxaars omwimim

HHHAT Ka- 4acToTasapH, oM
JUHIRTH,
MM
1 2 3
AneroH 0,1 3100-2920, 1700-1670,
1100-1080, 910-830
AUETOHUTPUA 0,1 3700-3500, 2350-2250, 1500-1359,
1060-1030, 930-910
berson 0,1 3100-3000, 1620-1500,
1490-1450, 1050-1020, 680-650
Bpomodopm 0,2 3100-3000, 1190-1100, 710-650, 2200-

2146, 1595-1460
Vrnepoarerpa 0,1 820-720

XJIOpHA
Cepoyraepon 0,1 2200-2140, 1595-1460
Xnopodopm 0,1 3020-3000, 1240-1200, 805-650
LInknorexcan 0,1 3000-2850, 1480-1300, 910-850
Juoxcax 0,1 3700-2600, 1750-1700,
1480-103, 910-830
Jxnoparan 0,1 3000-2900, (1460-1420),
950-930, 860-830, 780-750
Terpaxnop- 0,1 935-875, 820-745
ITHAEH
Cye 0,01 3650-2930, 1750-1580, 930-650

6-xaARANLIATH MARIYMOTIAD YBTHOOPrA ONUMHraHAa YIAEpPoR Terpa-
XROpHA, XM0podopM, CEpoYIiIepos] Ba TETPAX/IOPITHIIEHNIAD CTISKTD ONMIL
yuyH Kynall IpUTYRYHNAp XMCoONaHANH, aMMO 3PATYBYMHHHF KyTOCH3
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O¥nranu MaKcanra MyBoihUK, YYHKH KyTONR 3pHTYBUMIap Guan Monexy-
NAKATY apUM TYPYXTap acCOLMAT XOCUA KAMKIIH MyMKUH, OyHunr watu-
AKACHIA alipHM IypyXFapHHHI Y¥ACTOTA KuHmaTH Y3rapasu (7-xafsan).

T-xanpan.

Alipim rypyxiap Gunas PHTYBYHIIAD OPACHAAIH TABCHPIAP
(xy16cus spuTyBannap rexcan, CCly ra nucHaran)

' “HOPHOH IpUTYBUM™ “ACOCITH IPHTYBYH”
Typyxaap Typa CHCI;, CHBr3 OR;, NR;, apoMaTuk
OnprxMaTap
>Xt=y" Ky acconHanis accouyaiig
(AMnon®) &Y svatinu
C=0,N=0 R..
v{ 0" HCCl )
§=0, P=0 V x-v HACTOTA KniiMarH Vywy KMAMATH
KaMasaH, aKEH YarapMaiinn
yarapamn
>X-H KyqCH3 accoumauus, Kyunu accounauus,
(LA )
OH, NH, SH . fiMatra Yarapagy '
Vg 03 KH Y RO .. O\/CZHS
C,Hs
V. KBMaTH Kamas-
JH, OTUIHII
YH3HFHEHWUHT HIAKIH
XaM ¥srapanu
X=X (kyrbcus ry- YacToTanap Kuitmary jKyAa kam Yirapaan
- pyxiap)
C=C, 8=§, N=N

Hrdpaisin cnextpu £paaMpaa MOANAHKHT 3PATMANATH MYBO3aHAT
XOnaTHAM Yniam mymxuy. Macanad, xapOoH KHCIOTa1apH XaTTHK Ba
CYIOK XOnatna muMmep maksaa 6ynu, ynapaa xywm sonopon Gorrapn
Marxy .

Kapbo# xncrotanapHyHr KyTOCH3 PUTYBYHAAIH KyA2 CYONITHPHI-
FaH >pHTMacHaa Rumep GHAIAH MOHOMEP XOMaTaapH ¥pracHia MyBo3aHaT
Ginamu:



Orrerreses
R—C7 H:éo ..—'__—'_"'ZR—C(’O
ereeO=C—R “o—H

Onpvi MOJIEKyTANapaa acOCKH YacToTa ATOMIAPHAHT Maccarapy Ba
GornaprRMHT Kyunanui xoHcrarTacH (E) 6unad 6enrnnanamn. Fyk koHysn
>X-H Typumarm rypyxnapRuHr BaneHT TeOpaHMIDHTA XaM TeTrMILIMIHD,
arapna OyHmad OwpuxmManapna aTtoM Maccacu y3rapea, 9acToTa Xam
ysrapagu. MacanaH, Kyitunarn 6upaxmanapna OH sa C-D (sotom) nap-
HUHT 4acToTanapy Typanda G¥naau. _

CI-CH,-C=C-H CI-CH;-C=C-D
"eu=3314 oM™ *c.0=2604 cm’!

Arap OHp XuA TypAary rypyxnap Sup-6upi OuznaH ¥3apo OOFIaHraH
6ynca, Gynapamur OWp-OupHra TABCHPH CHEKTPAA XYAd XaM AXUIM
x¥puHany. Manmymkn, C=C runr Banenr Tebpaum yacrorach 1650 oM™
Ja HamoBH Oynamu, ammo Oy Gornap Oup-Gupwm OunaH xerMma-ker
Oornanca, ynap CUMMETpPHK Ba aCCHMMETPHK BAICHT TeOpanvniapura ra
S¥nann,

N = -— N T
Cﬂ(}# T
P =<0 /c C c\
vi=1050 cm v®=1950 cm!

CuMMeTPHK YpHH anmaniral JUeHNap Ba aHTHAPHARAD XaM TaxMHU-
HaH 40-60 cv' Qapk KMIaZHraH HMKKHTA TeOpaHMIn 9acTOTANAPHHH
HamoeH Kunamunap. X-H rypyxnapueusr (X=F,O,N,C, Ba Gomkanap) pa-
JIEHT TeOpaHuWl YacTOTANAPHHKHN Xap Xuit 6¥nummM X aTOMHHHHI 3/i€K-
tpoMarduiinurera Gormuk (I-uHAykTHE TascHp). MuEyXTHB TABCHp -
aiinaKca ypunOocapnapn O6¥nrap GeHlon xocHnanapuza SKKOM HaMOEH
-OYmany. X-aToOMH 3AEKTPOHHH TOPTHIHM EKM ¥3ufaH >HEKTPOH Cepumix
XaM axaMuATra ara. Kylivnarn A Ba B mo/leKynanapia vee.c YaCTOTaHBHT
HHTEHCHRINTMHH ¥3rapHiid OMp Xankafad MKKBHUM XanKara 3ieKTpoH-
napuunr Gepwomou Gunan GOFNMMK, aMmo 9actota KubiMaTe §3rapmaii
KONaaH.

DD O
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Kpomodop FypyXnapHUHE MACcTOTa KMAMATNAPH YNapHUHT 371EKTPOR
OepyBur &KM DIIEKTPOHNZpHH Y3Ura TOpPTYRYH arompap Ounan GornaH-
ranvra xam 6ormuk. KapSoHRD rypyXvian 3MeKTPOHIEAPHE TOPTYBYY ATOM
G¥nca, kapGOHWA TYPYXHHMHT XapaxTEPHCTHK Y4CTOTa KHIMaTH KaTra
coXana iamogd GYnaiy, aKCHHY2 aTOM ¥3uaan IekTpoH Oepil kxapGouun
FYPYXHIArH NEKTPOHNAp GyMyTHHMHI XaXMHHH OIUMpPCa, KapOOHUI ry-
PYXH KHUHK KMHMATIH YacToTa XOCH) Knaany. Macanan:

0
CHC. X=Br, OCH;, OCeHs

- 5
. (o +(;0 B
E //0 . +,r/0 —-C:: CGHf_"C\:\?,CH:
1760 o 1730 cn’! 1750 o 1660 om”

XpoModop TypyXNapHUET Y2CTOTA KMimarura ynapHuar xyubor
GraaH GOFMAHMAHIMIE XaM TABCHP 3TAMH, AbHK KYIHGOTHHHT MaRXy I THTH
xpomoop rypyxHHHE KAMaTHHH KaMaHTHPaIH.

ok +(:0-
Rerm—ee CHj ~—— CH;—CH=CH—C_
H

Hudpakuszun cnexTpoCKOMHAIAN aMaNuér/Ia Kepaknu MahayMoT-
NAPHE ONKIN YYYH alipuM OpPrasMx MORQANAp cHGIApUTa TeruMiIny crek-
TPOCKOIHK KHIMAT/apHH OHAMII BA yNap Opacusia MOXa TY3HMWWH Gu-
JaH GOTINK MyaMMONapHH Xas ITHIH HyIapuny KYput YHKHI Makcaara
MyBO(HK XHCODMaHAAH,

4. Tyituuran yriepogopopaapruar UK cnekrpaapu
T¥livran yrneponopodnapia TYPAH Iypyxnaap 6Yarand yuyyH, ynap-
ra Teruuny 6¥nrad TefpaEnin TYDTapH Xamaa YacroTanapy OuiaH TaHM-
116 9uKAMU3.
-CH; -rypyxu y4yH Kyliunary TeGpanuiLnap TypH MaBkya:

\C/ \c:/ \C/ \c:/
b Ny AN H e K +H/ Nyt

-~ vs o w ‘/H vas H

BAICHT TepHaHuDITaD Kaitancnmon ENMHFHICHMOH
8-nedopMaumsann TeGparuIap
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\ C/ : \ C/
+ / \\ —_
H H Hzf:}.ﬂ

aitnaHma TeSpaHuin M-——-MafsTHAKCHMOH TeOpaHAm

v* = 2853 ! B wipmpaa = 1300 oM’
v = 2926 cm”! 8 sammcionn = 1180 em™
8 o = 1470 em! M axnmisomon = 720-725 M

By reSpatyuumap Typrapy HSHAR 3HT MyXUMIApH BaJIEHT, AedopMa-
upsIE Ba MatrHukcHMoH Tebpanuninapaup. CH: rypyxm dacrotanapu-
HUHT MHTEHCHRIMrU Gy rypyxiapHuHr conura 6ormmk. HopMan yrieso-
gopoanapia CH, unHr conn Oetrnan k¥m G¥ica, crekTprari KOTHINMI
YMIUKAAPY HHTCHCHE BA MHIHYKA KYPHHILIAE HaMOEH GYnany.

MasTrikciMOH TeSpaHMITHAHT KWHMATNapH YrReBOHOPOA 3aHKH-
PHHUHD Y3YH Ba KHCKATMIHra xam Gorinuk. Macanas,

CH; - CH,- CH; 8 MasTHHKCHMOH = 790-770 oM™

CH;-CH,-CH,-CH; 8§=743-734 cu™

CH; - CH, - CH,- CH; - CH; 5 =725-720 oM™

CH; rypyxu yd9yH acocaH BafeHT Ba sedopMauisim TeGpanuiinap
MyxHM XucoOnaHanu.

f ]
0 0 0

i3
x, 0 o N 0 _r 0
G
NN N N
v=2872 em™! V522962 om 51380 cm™ 5%k1460 cm™

‘By TebpaHutu vactorasap WuUKAa YTNEBONOPOANIAPHHHT Ty3UIIRIIM-
HA H30XN3WNA Kepaknm MawsayMmoT Oepaauran coxa nedopmauysim ted-
PaHHI YaCTOTATAPUHMHT HaMOEH OF/IHIU COXaCH XHCOBNARAH.

Arap 1380 o' coxana ©OTHIHIN SH3HKIAPH HIAKITH BA MHTCHCHBAU-
ry GuiaH BHp xun OyNraH HKKHTA 9M3HKIApra axpanca, AbHA RyOmeT
KypuRHILaard yacrota 6¥nca, 6y monexysiana rem - aumerst (>C(CHs)y)
rypyxyt OOpIMIMHK Tachuxiating. Amannéraa x¥pcarunmuu Oyiinga,
Mojekynana uionpomun rypyxit 6ynca (CH(CHs),) cnextpma 1170 sa
1145 ¢ napna uacrotanap HamoH GYTagm, arap MONEKYAaAa YUNaM4A
Oyrun (-C(CH;)s) rypyxs G¥fica HKKUTa IOTHIMM yacToTacy 1255 sa 1210
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on” coxana Ba HMXOAT TYpTAaMuM yrnepon atomu 6ynca (HyC-C(CHs)-
CH,) 1215 pa 1195 cM™ coxana samModu 6y nan.

Lfurnonapadpunnap. TlomaMeTnneH TYPYXIApHHHD Xanka Xocda
KHIHIIH YIApHHHED BaneHT TeGpaHHil YacTOTanapHuHMEr KuiiMaTura Kam
TancHp sraau. Kym ¥zrapuit Gy rypyxmaap Oem ab3ofMH Xanka XOCHR
xunranaa cesunami. Huwtonenrad CH, rypyxnapunusr saneHT Tebpanum
COXacKa yqTa IOTHAUIN HacTOTanapH xocun xunans. Xanmkazarn CH; ry-
pyXiap COHHHHHT OpTHMHIM OHNaH BajleHT TeOpaHHIN 4YacTOTaNapHWHT
xubiMati xaM ot Gopann, Hpronponan Xocunanapuna CH; Hunr sa-
nenT Tebpanumy 3040 oM™ coxana HamoEu 6¥manu. By roxopu YacToTani
UMKIONPONaH XANKACHHHHT IOTHIMIIL YH3HFH XATTO MyPakKkad Ty3HAKILIH
MOJIEKYJIANAPA XAM OCOH TONWIANM, 3MMO SHpUKMaNa 3THNEH 00Fd EkH
APOMATHK Xamka OYIMachury Kepax, JyHKM apoMaTux xankaHusr CH ry-
py=u Ba kymw Gor Gurad Oornanrad CH HHHT TeOpaHMID JaCTOTATAPH XaM
3040-3050 cm™ coxazna HaMoEH GYnazu.

Hudpakusnn crexTpockonns alfHuKCa OFFH XaNKallH RKIOreKCaH
MOIEKYAACHHHHI IpMTMalar KoHpopMepiapyHH Ypranuinja KeHr
K¥namaz k¥maHunany.

Huksorexcan MONEKyacy 3pHTMajia yit MaponTHiA XaNkaska CoRUp
OynaguraH KOHBEpPCHMS KapadHH HATHXAcKAA Xap XMn koHdopmepnap
Xoiarnaa 6ynamm, arap xamxana Ypunbocapiap 6¥nca yRapHMHr Xankara
Hucbaran akcuan €k PKBATOPHAN Xonara GYmiuM RaTKacHAa KoHPop-
MEpNapruHT COuY AHANZ XaM opTad Oopanu.

Typau xun wondopmeprapiusr GopaurHHY OHMMIM YIYH LHKI0-
TeKCaH BA YWHHHI XOCHAATApMHH Xap XHN TeMmneparypanapia ChiekTpna-
PUHH omvul Kepak. OnHG GopraraH TaZKHKOT HILTAPH acOCHAA ImyHAalt
XyNocara KeHHIu:

) UMKIIOTEKCAH BA YHHHI XOCHNAIAPHHMHT REQPaKW3BN cnexTpH yii
Ba IOKOPH TEMNCPATYpa WApoMTHIA aHvYa Mypakkal, TbHH CIEKTP KOH-
dopMepap criekTpIapHRIHE HIEFHEIUCKAAH HOOPAT.

_ 6) arap GupuKMANapHIGHT My3ATHIITAH WAPOUTAS (~90’,
-100') crexTpnapu oJIMHCA, CRGKTPAArH YaCTOTANAPHUHT COHH aHYA Ka-
Malub criekTp coananamann. Bynra acocui cabah, my WapOHTAA LUKIO-
TeKCan Ba YHHHI XOCUManapHauHr Oup xomdopmepiaH GoLIKa koH(pOp-
Mepnapra YTuLF kapaHy TYxTaliy, HaTWKALa ONMHIAH cTiekTp Oup éxu
HKKH 6aprapop KOH(POPMEPHUAT creKrpraas nGopar 6Ynain.

RNV

50



R (ax)

A

R (axc)

A —

1L

R (288)

1l

5. Anwen na ankuBrapuuur UK caexypuapn

Opranux CHpHKMAnap MONEKYHACHIa XYmGOFHHHF KHPHTHIMIIH
cnextpaa Gy Gorra Teruuran GYAran IOTHANIH YACTOTACHHH XOCWT KU,
DTHICH BA YHHHT XOCWIATADUATH Ve.c HHHI KMifMaTH GupukMa-
napnary, PAANKAUIAPHUHT COHMIA Ba YHUHT (asopuil XkONAAHHLIHTA XaM
Sormmk. Kyiuaa xeaTupunran OTHIMII YaCTOTATapHHIHT KuliMarnapy Gy

KOHYHHSTHH TacAHsmaling.,

R-CH=CH,
R\
C=CH2
R\/
R—C—H
Rl—-y}-—H
R—C—H
H—L—R,
Ri._n~-Re

C=C
Ry CHRs)

3

Ve oM™
1648-1638

1658-1648

1658-1648
1678-1668

1675-1665



Arap k¥wOor MOJIEKy)Ia 3aHKUPUHKHT YPTacHIa xoftnatray 6¥iica,
(ITHNEMHHHT CHMMETPHK TOMONOrFapH)} KYIGOFHHHT N-2MEKTPOHNAPH
MONIeKyaZa WKKANa TOMOHTa OMp XHNOa TaKCHMNAHrauH y4yH, XYHLIM
“xakuiuhi Kywbor” GYynMarandzer, WHOPaKHIUA CHEKTPHIA Ve.c Ky3a-
tHAMatian. Macanay, KyHHAarn MONEeKynakd MAcon cHbaTina KypcarHin
MYMKHH:

CH;-CH;-CH=CH-CH,-CH;

KywmCor samxup oxuprna sxofnamran 6ynca, IoKopurarunan Qapx-
AN PABMILAA Vc.c HHHF KYHMATH aHWK, HHTEHCHB X0NaTa KaMogH 0¥aang.
DTHNEH XOCHAATApH/IA TEOMETPUK LIMC- BA TPAHC-H3OMEPTIAPHUHT CIIEKTP-
mapusY Yprasnm xapadruna Qakat veoc Klimaruau smac, Ganku CH ry-
PYXUHHHr OedopMalHsig TeSpasuil 4acTeTacHHMHT (dcy) KuiiMaTHra

XaM YbTHOOp BepHI Kepak.
R—C—H R—C—H
‘I-J: il
Scu(umc) = 800-840cu™ Scn(Tpanc) = 965-970cm™

By TeOpaHuut Typura TETHIUIE XHCoOMaHTaH 9acToTa XaMmMa BOAO-
POA aTOMIApH pajikanra AMalirad ITHIeH XOCHIANApHAA Ky3aTHAMaif-
JH. JjeH, TpHEH B2 MOMHEHTAp Y4YH XaM BANeHT Ba AcdopManuanm Ted-
PAHHII YACTOTANAPH TYFPH KENaTH.

Ve=r (CM-]) B (M)
Juennaap 1650 720 (upc)
965, 990 (Tpanc)
Tpuennap 1650 Ba 1600 990, 720, 960 (TpaHc-mc-
Tparc)
INMonuennap 1650 ra 1580 (keHr 970-990 (Tpanc xoknamrad
LIAKANH YH3HKIS]) kyuiGormap 6¥ica)

AJIAeH TYPYXHHHHT HOTHIALI YaCTOTACH TINeH BA GouIKa AHeH YT-
JIEBONOPOATAPHHHKANAH KECKUH dapk KumuG, xpomodop Iypyx KeTMa-Ker
wORmAMrany yuyH Oy rypyxra chMMETPHK Ba aCHMMETDHK BaJeHT Tebpa-
HAIE HaCTOTANAPH MOC KeJlaH.

e
H g el “H

Ve (emh) & (em™)



Arap kymbor xankana 6ynca Gyxnalt GupHKMAnap YUYH Vey Ba Scy
qacTOTANAY KY3ETHNANMN,
H _
q veu=3010 - 3040 e
Bcu=700 - 800 om™

ANKMERAPHHUT HBQPAKK3HR ciekTpuna y4 bor (C=C) yuyn uHTeH-
CHBIIMTH Kuumk OYiraH omimam Hactorack 2100-2300 oM™ coxaga Hamo-
én BYnanu. Arap C=C rypyxu Monexyirauusr Ypracuja >KoOHMAMITaH
Gynca, >THNEHAHHI CHMMETpHK romonornapura yxumad, crekipua KOTH-
THII YacToTack HamoBH OYmMaiian.

vesclom™) va{om™)
R~CeC-H 2140-2100 3300
R-C=C-R, 2260-2140 =

6. Apomatar Gupurmanapusinr HK cnextpaapu

ApoMaTtvk OHpHKMaAapHUAT TeOpauKmAapy GUIAH ITHIIEH YIIEBO-
AOpOARAPHHART TeSpaHHiapd opacHia KaHmalaHp YXmanimmKIap Mas-
Kyld, aMMO apoMarik OupukManap yyyH xankanard CH rypyxuHHMAT Te-
KHCTMKAAH TALKAPHAATH Aedopmaumanu TeSpanuu (650-900cm™) coxack
FHT MYXHM XHco0naBagd. YMYMaH, MONCKYRaIa apomaTtHk xanka Sopmd-
' THHH Y4 cOXada TeBpaHdIl 4acToTajsapuHHHr Gopmurd Gwnan Gumiim
MyMmKHR, 650-900 cM™ - apomaruk CH rypyxmuHHT zedopMaiuisin 1e6-
pasnu, 1580-1600 v - C=C GoruHuHr BarenT TeOpanmmmy, 3000 cm™ -
apoMatiK CH rypyXusuHr BaneHT TeGpannmu.

Apomarux CH rypyxMHUHT TEKHCIHKIAH Taikapuaark aedopma-
IWAnA Te0pasuid 4aCTOTACHHHET FOTHAHLI YH3HIH YOKOPH MHTCHCHBMK-
JAard 4acrotainap xucoOmaHagd. By coxamu uyxyp ¥praxu®, Oexson
xankacuaard Ypunbocapnap coHuHH Ba xankana Oump Oupura Hucdarad
Kagnal xolnariiaiueg XaM (0-, p-, M-U30MEpIap) aHRKAAI MyMKHH.

Bemra &aMa-8H xoltnammrar apomargk CH ry-
pyxnapHuHr Aedopmamumiun TeGpandiun dcy =
770-730 cM™' (aitprm Xonnapaa 710-690 em™)

Ly
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R TYprra Euma-8H molinamray CH rypyXuuusr
f Ry nedopmaaTH TeGpamum dcy =770-735 o (0-

HioMep)

Bensontpar 6y xocknacuma 710-690 cM™ opackaa yacToTaTapHUHT
naino 6ymans XonaTy Ky3aTHiIMaian.
R - yura éama-84 xkoftnawran apomaruk CH rypy-
XHHUHr RedopMalmsum TeOpaHMLH Oey =810-
750 eM™ (M-u30Mep)

R
R -HKKMT2 EHMa-8H xoiinanrad apoMatyk CH ry-
PYXUGHHT TeOpanum Scy =800-860 oM’ (p-
H30Mep).
|
R R -YpHubocapnap opacuuary 6utra apeMaruk CH

TYPYXUHMHE TeOpannm dactotack dcy =860-900

2

Kyn XAkaH APOMATHK YI/IEBOMOPOARap xyHaM Gemzomra ¥xmad
1600-3000 oM™ coxaza Maxcyc IOTHIMII YHIWKIAPHHH XOCHN KRIAIH. by
GUpHKMATAp YUY XaM MyXHM 0TWIHI coxa 600-900 oM™ xucobnanazmu.
Mypakkab apoMaTUK XamKann GHpHKManapHuHT CTIEKTPRApUHUHT Y3ura
XOCHArM WMyHZAH HGOPATKR, 600-900 cM' COX3mard YACTOTANAPHHHE
KUHMAaTH Ba COHH KOHNCHCHDNAHT2H ApOMaTHK Xaftkaia Heura Genson
xankacH Gopnurura Gormuk (1 5-pacs).

R
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N e
| g@@ Al ool

VoM

15-pacM. AHpHM KOHREHCHPRAHraH apoMaTHK dupukManapadnr 600-900
v coxanaru joTHsML HACTOTANAPH. (4 - HadTANME, § - aHTpateH,
B - denanTped, r- 1,2-6eH3anTpanen)

KonpeHcupnagras apoMaTik Xankara ypuubocapnap KApMTHICA
600-900 cM” na JOTHAMIN YAacCTOTANAP COHM Ba KHEMATH Y3TapamH, ThHA
Genson xocunanapura yxmam Ypuabocapraprivhr xankasa Gup Gupura
HucOaTaH XoHTaHHIIN XaM TARCHD ITazH.

7. TRAPOKCHA rypyXH TYTras GHpHKMaAApRART
UK cnextpaapu

T'naporcHI Typyxe TyTraH OuprkManap kyn cuadaapHu ¥3 wunra
onagk. by Oupuxmanap y4ys sHr acocuit TeOpamHmm uacroTanapy HKKH
Typaar ubopar 6ynub, ynapra ruapokcHR rypyXHHMHI BAIEHT Ba dedop-
MALMAIK TeOpaHUI YaCTOTANAPH KHpaIU.

Dbup atoMny CIBPTNApRa MMADOKCHR TYPYXUHWHT BRfSHT TeOpaHy-
HIM CHIEKTPAA K¥Il XOJ1Ap/a KeHr WAaKJa, aMMO XKyAa CYIOK 3pHTManapaa
MOJEKYNaIapapo BOKOPOR OGOTHHREN Y3HIHMINH HaTIDKACHAA 0307 THApO-
KCHA TYPYXHHEHMHT 44CTOTacH aH#K B4 MHIMMYKa Lakiga Hamoéda O¥nagu.
0304 TYAPOKCHI FYPYXASPHHHT aHHK YACTOTACHHU ONMIN YUYH YJAPHUHY
CHEKTPHHY KyTOCH3 IpHTYBUHIapaa onul Kepak, Oy mapoutaa 3636-3610
oM™ COXANA, FOTHITMIN YM3HFH HAMOSH GYnamu, Oy KuiEMAT COHMPTHUHT TY-
3UARIIAra XaM OOrITHK,

Bupnamau Vor — 3640 cm™!
Hkgnnamun vor — 3630 cv”!

Yanamu vor — 3610 em™

Denonmm Vou— 3610 cm™
Bormauran Voy - 3400-3200 v’ (keur
(Monexynanapapo) 1Haxnna)

Hxiu aToMnd Ba k¥ aTOMNIH CIMPINApIa MONEKYanapapo aonopon
Gorraan TAIKApY, MONCKYNA HIMAa XaM Bonopos Gora Masxya. By sono-
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pod GOFMHMHT 3HEPTHSECH MOJEKYAaNapapo BOOOPOX GOFMHHHI Jueprua-
CHAAH aHYa Karra Oynrand YYyH HAaMyHRHH XYIR CYIONTHPranAa Xxam
y3uamatizu.

H
CHz—o:H--o-‘-ﬁm(')—CHQ CHy—O—H
n 53 B ) g"B
CHgrmr (5= Hemones O—CH CH,—O-H
H

A - Monekyfanapapo Bostopoa Soru;
B- MoJiekyia N4UAAry Bojiopon GorH.

By WKkgH Xul TypAard BORopoi OOFMHHHT OOpNHMITHH CUIHIH Y4yH
Ypranunaanrad MOJARHWHI CHEKTPHHM TYPIIR XHJI KOHUSHTpalpanapia
KyT6eus opurypmwmap (CCl, CS;) wumnate6 3000-3650 oM’ coxana
ypramsaazu. Arap MoJeKyjlala MOnekyJamapapo Bomopon Oorm Oynca,
KYAa CYIONTHDWITAH 3PHTMANAPAA YHMHT Y3WmHUmM py¥i Geprana y4yH
030 THAPOKCHITA TETHEINH OY/IFal VRTHYKS IHAKNZAIH 4acTOTa ONHHATH,
MOJIEKYRa uunga soxopon Gorn Gynca, CYIONTHPWII HATAAACHIA MOINA-
HMHT KOMICHTpAlMAcH Kamaiirann ydayn dakar 3000-3650 cm' coxama
OTHIHIL WHTEHCHBJITH KaMasay, HAKNH Y3rapMachah KeHr Xosana
xonanH (16,17-pacMnap).

N v oyionTap
i - OH
'l \ (Gorramran) \/ —
! ; \

I

i Yom (eson) v,on! v, el
T |
So50 Low 3650 Yoo
16-pacu. Cnuprnapaary Monexynanapa-  17-pacm. CiMpriIapaard MONekyna Rupa
pe BOOOPOA DOFHHH IPHTMAHMHT KOH~ BOJOPOA GOFMHM SPHTMAHKHHT KOHIIEH-
HEHTpanuscHra COFAMKANTA EPAMMAS TPAIMSCH Y3rapruis Guian aMukNam.
AHHKTALL

Arap ragpoxcua rypyxHeRr DOF X0CHN KHIHIUH MOJIEKyna 1y3H-
nuniv Gyitnya MyMken O6Ynmaca, y Xonga COEKTpAA MOHOMED EKH NUMEp
OH rypyxusiKr TeDpaHUIN YACTOTACH XOCHT OYAaAH.
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BanedT TeOpaHMIN Y4aCTOTANAPUHAHT KuiiMarnapura Yxiuab, gedop-
MALMANH TeOPaHMLLE YaCTOTaNaPH XaM CIUPTHHHT TY3HIHIIUTA 60FJIHK..

Bow (cM™)
Bupitamn ctinpaap 1050
Hxkunamuu coupriap 1100
YunaMmywy crupTiap 1130
denonap 1200

Hiynr xam Tapkmanab yTum xepaxxy, OH rypyxuHumr nedop-
MaLHsIn TeOpaHWIE 4acToTanapr coxacuia Gomka rypyxmap (C-O-C,
C=0) xaM WTHAKIA YaCTOTACH XOCHN KMIaRH. Xakukataad xam OH 6Gop-
JIArMHR OWIHNL Y9YH MaxcyJOTHY aueTHIUTAH PEAKIVACHTA YUPATHAANH,
arap xocha OYAraH MaxcylIOTHHHI CReXTpuaa vop O¥iamaca GournaHrmy
MOAARA] TUAPOKCHR TYPYXH GOpRUTHHM TACAHKAAHAH.

Tylinnran xankanu Oupuxmanap Tapxubupa THAPOKCHN IYPYXH
Gysica, y Xankana akcuan €KH 3XKBATOPHAN XONaTAd XOHRaMIVIDM My MKUH.
Taxpubagan OAMHIAH MabIyMOTIAp aKCHAN Ba KBATOPHAN rYAPOKCUI
TYPYKHHHAT JedopMaiany TeGpaHHml KufMaTnapu XaM Xap XuJi
Gy amwmsn KYpeaTamm.

(:-uqa]
laxc}

o = 1000cm™ 7o = 1040cm™

bynnait Ty3HIHWra 3ra 6§nraH CRAPTNAPHUAL 3PHTMA XONaTHAATH
CNEKTPUHH ¥praHu( ONMHraH MahJayMOTNap aCOCHRA KOHpopMepIap MUK-
JOPHRK XaM ATHKAALT MYMKHE.

VINEBOLSEAP KJTI ATOMNY CIUPTIAPHAHT TAPKUOHrA KUPTaHH YHYH,
yNapHu M30X1alH11a FUAPOKCIII [YPYXTApUHHHT BAACHT Ba ne(bopmaumnn
TeOpaHuill YacTOTANapHHA Taxiaun Kuanw Guwiad 6apra, 700-1000 em”
OPANHKAATH JACTOTANIAPHE XaM ¥ prasuur nosuM (8-xanpan).

CHOH -
5

Imoxonspanosa
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8-wanearn,

I-Typu 2-Typn 3-TypH
Xanmkaruur Tedpa- | Jedopmaiinsum Tebpandm Inpanos
HUUIH Ci-H (a-ct aHomMep), (e-f | xanKaCHHKRHT mymnca-
aHoMep) HUsH TeOpaHALIN.
o917 +13 844 + 8 766 £ 10
B920x5 891 +7 77419
kpaxman 930 1 4 844 12 758 +2
JekcTpun 917 £ 5 844+ 8 768+ 7

Idysmaii kunud, yrnepopnapaa 1- ga 2-Typnaprarst TeSpandim vac-
Totajiapu G¥iinua rrioko3ng GoFnapuuur Tabuardiy (o Sxu Y aHMKNAUS

MYMKHH.

MoHocaxapufnmap Ba NORHCAXApAIAPHHHT HADPAKHIMA CHEXTP-
JnapH 6up-GHpUIAH Keckui apk KURanH, MOHOCAXapHANAD CIEKTPUHHHT
Mypakkad Ba GyTyH MapKyld YaCTOTANAPH aHHK Ba aXpallraH Xolma Hamo-
€4 6¥nany, aMMO TONKCaXapUINapHEKy opanl GYim0 cnekTprapaa KeHr
HIAKAZAMH JOTHAMIE JacToTansapH xocua O¥mann. Bydra acocult cabaf, mio-
IHMMep Momekynacuza Oup-Gupura yxuaw Oyarad rypyxiap coHu Kyxa
kYo 6urasy yuyH 4acToTanapHMHT KHAMaTnapy acocal SHp coxana KeHF
makina Hamoéd oymnnuaup {18-pacm).
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e e
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18-pacm. Mouocaxapwz (a) Ba nonucaxapnanap (6) HK— CNEeKTpH-

HHAT Ky PUHRLIM,
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8. KapGownt rypyXd TYTTan SHPHKMANaPHHHL
HK cnexkrphapn

XapakTepucrdk sacroranap Hiuia KapSoHHN TYPYXUHHHT YacToTa-
CH IOKOpH WHTCHCHRIMI® Ba KHHMAaTH 6Wian axpamkl TypanW, YHWHT
WTHINLW coxanapiaa Goka GyHKURCHAT TYPYXIap OTHIMIM 4aCToTaNa-
PHHM XOCHI KHnMaimn. KapGoHHUN TypyXHHMAT BaneHT TelpaHull kudH-
matH 1580-1900 cv™' opanmrmna &tamd. Bywnall katra opanMKia 3acroTa
KHHMATPHHWHT HAMOSH GYNHILEra MONCKYJAHHHT $az0BHH Ty3HHILM,
ME30MEp Ba HHAYKTHE TARCUPARD, MOJIAHWHI arpeTaT XoNaTH XaMaa 3pH-
TYBYHHUHT KyTOMH &xu KyrOcusnuru cababuu 0¥many. KapboHun rypyxu-
HRHT FOTHANIIH dakar C=0 Goruuuur y3afvmu Osan copup G¥nmacaan,
Ganxu yunary Gornap opacupald OypuyakHMAr KufiMaTnapy Ba YHHHU ar-
pocduary 6ornap Tabuarn xam cabab 6¥nanu.

/O

|
(L C H--C\
N ;

H/ _ H

AWpPHM oprausk Moinanap CUHGNapH YUYH Vg BHHT KHEMaTy Kn-
YUK opanKkga HamoEH Gymagu. LLIYHHHr yuyH YHHHT KHMMATHHM 3bTU-
Gopra onud kapOOHMI IYPYXHBAHT TYPUHA O MyMKHH.

P Vemg= 1740-1720 oM™
R—-C\
H
R—C—R, Voeg= 1425-1705 oM™

O
>
Kap6on kucnoranapyia R—c‘/o H THEPOKCHI FYPYX-
HUHT MaBXKYUTHTY V.o HHHI KHAMATHHE olunpany. Macanad,

R—CT (MosoMep xonath) ve-o=1790 em™. Cytok kapGon



KHCAOTANAPUAA MONEKyRanapapo poxopon 6oru OYaranu yuyH Voo HHET
Ku#imMaTH KaMasan.

Orevranes HO Vo= 1700-1 720 CM"'I
rc? ‘/“C~R .
SOH«we a0

BYyHzaH Talkapu, kHcrnotanapia OH 6¥nramu yuyn vou=3350 oM™
COXana IOTHIMII wAcTOTacH, Uedopmaumand TedpaHull HacTOTacH >ca
Sox=1420-1200 cM™ coxama uamoén Gynanu. KapOGosun rypyxsHHMHr dac-
TOTa KRIMATH YHHHT KaHZal aTomnap Gunax Gornanranura xaMm GOFTUK.

O O
P 4
R—C.\\Cl C]—C“OR
Voo = 1815-1770 cm™ vc{, 1790-1720 cu“
O T =
R—cf COO 14001300 cm™
“OM, =
eTa/LT COO‘ 1670- 1610 cM™
Q
Voo = 1720-1700 om™ Voeo = 1750-1740 oM™
(., (A=o
0 .
Veeo = 1750-1735 em! Veao = 1780-1760 cm™

Arap xapGonui rypyxu kjubormap OuiaH Gormadran 6¥n1ca, Veo
HHUHE KEitMaTh Taxmunand 20-30 oM 'ra kamagon.

o,p TYiinaMaran ansaers - Veg=1705 - 1680 oM™
off Tyiimmmaran xkeron - ve=1685 - 1665 cm*
o,B TYitHHMaran Kuenora - Vep=1730- 1717 em™
ﬁo
R—CH=CH—C__ Veo=1705 - 1680 cm™

H



RHCHFGI—C<R Vog=1685 - 1665 car®

0
R—CH=—CH—C<0R Veo=1730 - 1717 o

Janwxuppa Kymbor MEKLOpMHEUAT opTRO GopHIM xapGoHMA rypy-
XHHHHT KHAMATHFA KaM TabCHp 3TalH,

AffpuM xonmmapda CIeKTpOa KapOOHMN FYpYXHHHHI JOTWIHIL
coxacuga OuTTa ITHIHLI YacToTacH ¥pHura ukkura 6up-bupura Yxmam
Oynran “ormzak” uacrotamap HamoéH Ofnaan. By xomica kyituparu
XONaTIapaa conup SYnanu:

a) Monekynana MIKKY X1 Typaars xapbonRmi rypyxn 6¥nca,

QOCH; 1741 cu’”
0
1714 em”

H

6) KondopmepnapruHr 3pHTMafiari MyBO3aHaTHAA MOJIEKyaIap
HYHAa MKKY Xun TypAary 6apkapop sogopoa Gornapy Mapikya 6¥inca,

HyC—C=0 HiC—C=0 .,
~q 0“‘H
. —_—
\\O %0
1692 em™! 1670 cm”!

B} KondopmepnaphuHr spHTMazard MyBO3aHATH TYP/IH XWiJArd
JHMON-NUTIOUIAPHIHT TABCHPYHA 3 WIHTa 0NIca,

0O O
AN & -
HsC, CH—C 1778 cM
5Cs 0 oH,
0 4
2 1747 om
H LCH—C
’CG\O/ ? SocH,

£t



r) KougopmeprapsiHr MyBOZAHATHAA 3PHTYBYHHHHT MOJNCKYNACH
MOJIEKyNanap UMHAArH BOAOPOL OOFHHKHHI' Y3WANIOHT RATHAIGCA.

i O
\Z

—l-[ ESs

1677 eM” 1654 om”
nHPll.!l.HH

KucnoranapHMHr auTHAPHAIAPH, ¢-NUKapGOH KUCNOTANAPH Ba KH-
ClOTa [epOKCHAapH XaM KyrOcuz spHTyeusiapaa OGWp-Oupera Y¥xmatn
6¥nran NKKUTA YaCTOTA XOCHN KHAANUAD.

KapGodHn rypyXd KHCIOTa aMHAJAPAHHHT TapkHGUaa XaMm yupaii-
OH, YHHHT KUHMaTH aMHANApHHHT TypHra Ba (pasopMil Ty3unAmHra

OOFNHK, MacATIaH:
/O
&
Bupnamy KHCAOTA aMAanapu —R~C__
NH;

Voo =1665- 1670 M| vig, =3300cu” V&, =3450c”

VikkiIaM4H KuCIIOTa aMMANapH MRH('J,‘#NH-—Rl

Veeo=1680 cM™, Vatoson =3440 e, Vi (Bornan=3070 em™

. O=f|')..._;q
m—2—~

R R
Hee - \N —H
R-€—N_ | :
g R _N—H e 0==C_
R R H
* _H
Tpatic-6ornanuin imc-GorFIaHn
Vi =3300 - 3270 om™! va=3180 - 3140 cm™!

Hkkunamun amun GorNlapy HenTHANAp Ba OKCUA MONEKYJIACHHMHI
TapkubHza OYNrasfdry Yoyd HKKANaM9au aMu)l KaiMATraprudenr 1600-

o



1700 cM” coxacHia XOCI KWTAZMTAH HOTHAMOI SACTOTANapHHM 9YKYp
Ypraaub, menTHAapIard BoAOpod COFMAPHHMHT XOCHI SYMHm raprHbH
B2 YAAp OpacHia TenTHANapHUAr (a3oBHH TYIHIHION TYFPHCKAA MabIy-
MOT ONHI MYMKRH (¢t 8K1 [ TY3HIHILIN, XaMaa TApTHOCK3 TY3HIHIIARIH
MeNnTUaIap).

YynamMyd KHCAOTA AMUNZPY YYYH XaM §3uTa XOC I0THAUIH 4acToTa-
CH Vn.c=0=1650 cM™ na HaMoEH 6y namH.

9. AzoTH opragHK OHPHKMATAPHIHT
HK cnexrphapn
Hudpaxuznn cnexTpockomua aMAHOOHPUKMATAPHHHT TY3HAHIIHHH

Ypravuumna MyxuM Mapaymoriap OepazmraH ycny6oup. AMUHNAPHUHT

IOTHITHEE vacToTanapa 3500-3300 oM, 1650-1500 e’ Ba 1360-1000 oM™

coxanap/ia HamotH 6¥naau, 6y coxanap aMMHOIYPYXHUHT TYPIH XA TeD- .
paHHmura Terdura GYraH wTHINI yacToTanaph xucobranaan. Yacro-

Tajgap KWHMATH AMHHOTYPYXHHKI TYPHTA, KaHmad rypysnap Ounan

fornaHTaHiTa Ba MOJIEKynana BogopoA OoFHHUHT Gop &xu Afxmurura xam

OOFTHK,

1
Anudarix Gupnanan avmanap -R - NH;; Vie, (0808) = 3500 oM

H H
~ A
R—N
‘\H R-—NR‘H
v* =3400 oM (o30m) v®= 3500 cM " (0301)

Sy, =1640-1560 oM

ApoMardx SapraMIH aMHHIIAP Ar—NH,
_ -1
Vim, =3400 oM
Annarur UKKIWIaM4y aMHHJIAD Ro_
NH
R

Van=3350-3310 eu™!

Arap Bonopoa Gorm xocun kwnmmga NH rypyxs kxaTsaurca Gy
Kuitmar TaxmuHan 100 oM™ ra kamasan.
Ar—NH—R vir=3490 cm™!
Snu=1580-1450 cm™ (xycis)

E]



Vanamun amusnap 3300-3500 oM’ coxama soTHIEm XOCHI
KHIMaiiny, .

AMBENAPHUHE Ty3NapW acociappaH (apkau paBMIIA  KHYHK
KMIAMATII® COXANA MYXHM HOTWIALIE YACTOTANAPIHE XOCHN KUTaIH.

— . + 5 _ -1
R—NH,* HCl  [R—NH,"ICI” VNH; = 2500 cM
' -1
V;?H; = 3000 M (yepr coxana)
. &, 6% =1575 - 1600 oM™
R R vV, VE L =2200-2700 em”
SNH-HCL [ NE'ICT N {6up xamua
R R FOTHNHNL YacTOTaRapH )}
SNH," =1600 - 1575 cm!
R R v, =2700-2250 cm™
R-\-—N « HCI { R>NH+]C|_ NH* {6up KaHua
R” X KeHT 10aKAaTH YacToTanap)

AzomernHmap - (C=N) - y4yH XaM Maxcyc coXa Terdumumm O¥mub
1690-1615 oM A FOTHAMII YACTOTACH XOCH/ KANGIH. A3OMETHH FypyXu
apoMaTHK xanka OmnaH GormagraHaa Oy kpHmaTjap ramasau, Hutpus
C=N rypyxuBMHF 10THANLI coXacy 2260-2215 cv™ ra THepu kenany, aMmo
6y coxana C=C xam IOTHAR JacTOTACH XOCHN KHnWmu MyMKHH. LlIyHuur
Y4yH xam GHp BaKria MONeKynaza Ly rypyxnap Masxyn O¥iica ynapsuur
xadicu Gupy Gopruriey Gkl aHY2 KUAHRIKK TYFAHpAIN.

A30Tim GHPUMKMATAPHHUHAT CYPYXNapH wMuga 3HT aHHK Ba WHTEHCHB
kypuHumra sra Ofmran wacrotanapgad OupH Oy HUTPOOHPUEMANAPHUHT
CHMMCTPHK B2 ACHMMETPHK $OTHIMII YacTOTANApH XHCOON2HAM.

a) 0
N N
R0 20
vi=1250- 1370 cm?! v* = 1650 - 1500 oM™

N - OKCHA I'YPYXH TYTC3H a30TNH OHpHKManap (yHKUHOHAN [YPYXH- .
HHHI KHAMaTnapd ynapHuHT kadnad pamukanl Onnan GorNaHTaHRurHra
GoFmuE.

Anmudaruk N-okcranap . N—=0

Vo o=970-950 cm™



Apomarax N-oKkernap _N—>0
Ar
Vroo=1300-1200 cm!

Arap N-okcHIJIapHH KYTONH SpHTYBYMIapla CIIEKTpNapH OJIMHCA,
N—Q HUHT KUIAMATH KHYMK YACTOTANH COXAra cwmkaiinu, Gyura acocuit
cabal, Oy rypyx sputyedn Oinan GoFnaHud acconpaT XOCH KUIHILEIHP.,

@

o |

N—=Q+'--H—0—R
MUpHAMH N-OKCUR

10. Terepoxankanu Gupaxmanapaunr UK cnexrpaapn
TyHusamaran rerepoxankanu 6upukmanap VK criextpraa ¥3ura xoc
yacrotaiap Sepasurad cHuGuIApra KHPaM.

U Ve = 3000 eom™!
Ve-c = 1565-1500 em™

© Voo = 1030-1015 om™
Oypar
U vin = 3490 cm™ (o302)
N Veue = 1600-1500 oM™ (MKKHETa yacToTa)
Thippon
U Vecy = 3125-3050 em™ veoc = 1520 om™?
s ves = 750-690 o (kyunu)
Tuogen
SN Vo = 1740-1720 om™* (xyama)

l Vo = 16501620 eM™'; 1570-1540 oM™

a-TTupon
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O Vo = 1680-1650 cm™
Veue = 1650-1600 cnm™'; 1590-1560 cm™*

i ' VHNH = 3200-2400 CML!;
Q_H Veeo = 1690-1650 cm™

(”‘j Voo = 1650-1630 ou™

y-Ilupuacu

11. OATHRTYFypT ATOMH TYTraH GHPHKMAIAPHHHT
HK cnekTpaapu
OQUTHATYTYPT TYTraH SHpHKMajiapHEHI CNEKTpMAa HOTHAWU YacTo-
TAapUHMHT KMAMATH ONTUHIYTYPTHMHT Kaumad aromiap Ounan Gor-
JanraHaMrara 6ornuk, Kyinaa kedTHpunrad xuiiMatmap GyHd T¥1a Tac-
HAMKIalau:
SH (mMepranTannap) - ves = 2600-2550 cm™ (kyacus)
Ves = 800-600 cm”!
Ves = 550-450 cm”!
Veas = 1200-1050 v
ey Vess = 1550-1460 oM™ (3Kyna KyTH FOTHIHI YacTOTa-
g ™~ CH)
1300-1100 cv™!
THOMAKTAM v = 900-700 e’ Vsao = 1200-1040 cm™
R—S—OH  veo=1090 cm™

? Vio, =1080~1010 cm™’
R—g—OH
8 Vao, =1260-1150 o™



Vi, =1080~1160 cm™
Vi, =1370-1330 oM

Q Vi, =1190-1170 e
RHE-CI :)z 4
d Vi, =1370-1365 cm

12. @ochopopranvk Onpaxmanapuunr HK cnexrpaaps
Oprandk Monganap Monekyracuaari gocdop Tyrran QyHrUHOHAN
TYPYXIapHHHr HacroTanapnm MabiyM coXalapoa Hamoén OyYnmanu, Oy
KMAMATIAP XaM ONTHHryryprid rypyxiapra yxmab GocfopsHHr Kannai
aromnap Gunan Gornanrapnrara 6ormuk 6Ynamu.

Vo.u=2440-2350 cn’ Vpao=1300-1250 cm’!
vp.c=750-650 cm™* Vp=s=800-650 om' (xyucus)
Vpo.c(ankam)=1050-1030 cM™ Vp.op=970-910 cm

— -1 )
vro.c{apun)=1240-1190 cm v_p?®  =2700-2560 cn™
~0

H
1240-1180 cM " (Vpo)

13. Fanoren TyTTaH oprauMk GHpHKMAaIapHBAT
HK cnexrpaapn

CyloK Ba 3puTMa XOAard rajorednd Gupukmanap 730-700 oM’
COXaZd HOTHIHL YacTOTAcH XOCHN Kunum 6unaH Gup karopma 690-650
eM™' ma uKkMHuH uactoTa Gepaan. ByHra acocuii cabaG 6y Gupnrmanapia
TpaHc Ba rowm Typupark anauMa $azopufl HIOMEDNAPHHHE Maexyi-
NUTHARD. ATap raoreH arom LMKIONeKcan xankackaa 6ynca ranoresnap
axCHal EKH IKBATOPHAN XONATAA WORTAUIHITH MyMKHH, DIYHRHT YIYH XaM
YNApHUHT YaCTOTa KUAMATNapH XaM Xap Xun 6ynaau.

Cliaxrel

H
H 1 {3KE)
e

v =688 cm™ Vo o=788 om

B?OM aTomy Tyrrad Guprxkmanapaa C-Br rebpaum yacroracy 600-
500 cM™ opamuKaa HaMOER GyNanH.
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Briagrc)

Hﬁ {3K

Ve pe = 700 em™

H
E) Br

Vs = 750 o™

Kylinpga amamiil muutapia kewr Mrkécaa GoiaaTatill YOyH MyXnM
TYpYyXilap XapakTEPHCTHK FaCTOTAMAPHHHHT YMyMTAINTHPUTAH KaABATH

KenTHpunazi (9-xansai).

Vo,

9-Kanpa.
Yacrora, | Hurencus- | TeGpanum bupyxmanap
Cu'! JTATH rabUaTH
] 2 3 4
3620-3600 | K-mu,¥p. | vop(ozon) | CUMPTRAPHUHT CYHONTHDHI-
' T4H 3PHTMANApH
3500-3500 | K-mm, ¥p. Vou Cruprnapaari MosieKyna
(Gornanran) HRMAArN BOAOPOA DoF
6y
3500 ¥p. N BupnaMuH aMuanapHHHD
Ay, (oso0n) CYKUITHPHITAH SPHTMACH
3400-3350 ¥p. Ve Hxxanamau amuinap, N-
N (0301 aMMAIAp
3350-3520 | K-mm, ¥p Vou (0300) | KuCAOTATapHHHT CYHOITH-
pUIraH 3pUTMANApPH
3500-3400 | K-mm, ¥p. Bupnamyn aMaHnap, aMug-
3400 K-na, yp Ve AMHUIBPHHHE CYIONTHPHA-
ey, (0301) raH spHTMANApH
3330-3260 §p. Vach Vpru anMaluray aueTHieH-
nap
3330-3280 ¥p. Vi N - anMalnuRral aMAanap
(Bornanram)
3200-2500 ¥p. Vou Kucaorataptir JHMepd
(Oornanran)
3100-3020 ; ¥p., x-cu3. veu Apennap
2962 K-JH. AJkannap
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{ 2 3 4
2930-291 . B -
9 0 | ¥p |, Vga 3 etson xanracuaark — CH;
2926 koM. | (A Anxanna
van, P
2890 K-CH3. AnKannaj
Ve, P
2860-2850 | ¥p., k-cHz. Ve Auxanap, GeHzon
CHy xankacuparu CH;
28602850 . Al
57 ¥p \fa_lz 1KaHnap
2695-2830 K-CH3. Verom Afbrerugnap
Vet AnruHnap
2240-2260 ¥p. Vean Hurpunnap
1850-1650 Kyna Voo KapGounn 6upuxmanap,
K-JTU. KHCJ10TA B3 YIAPHAHT
XOCAnanapu
- 1680-1600 | ¥p., x-cu3. Vo AnKennap |
1600-1585 | ¥p., k-cH3.
1500-1400 ; ¥p., k-ch3. [ vec(apom) ApeHuap
1550-1580 | ¥p., k-cu3. vasm Hutpobupukmanap
1460 yp. 53{ , Anxaunap
1450-1300 K-CH3 Scx Vpun anvamray yruesaap
1410-1390 ., K-CH3. Scn Yunanu GYTHI rypyxd
1420-1330 ¥p. Son Cnmprnap, penonnap,
KHCNoTanap
1385-1370 yp. 85 Temunan aumeria rypyxinap
3
1385-1375 ¥p. - Meruabensonsap
3
1330-1370 K-CH3. - Ankanmap
3
1370-1390 | 3¥p., x-cH3. ‘,sm2 HrtpoGuprxmanap
1280-1230 K-CH3, Ven ArNH-R
1280-1200 ¥p. Veoe Mypaxka s¢upnap
1250-1180 ¥p. Ven AINRy; (RCHz)sN
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2 3 4
1221-1185 yp. Veo VIKKHITaMyH B2 y9taMyH
B CIMpTHAp
1145-1105 | ¥p., k-cu3. Veo Ketannap pa atieraniap |
1150-1050 ¥p. vae Odupnap
1085-1050 | ¥p., k-cu3 Y co Cnuprnap ]
970-950 ¥p. S ey Tpauc-ankennap
900-650 ¥p. S cu Apennap
850-550 ¥p. Voo AR IopHzIap
750-650 yp. 8 .—cn Linc-nuennap ]
700-500 yp. V CBr AmkunSpoMaiiap
600-500 ¥p. Ved Anrgnitoannnap
31003000 | ¥p. x-cm3, V acH Anxednap

*K-1m - Ky4iH; ¥p. - ¥praya; K-CH3 - KyHcHs,

%



iv. Komoupanvon coumanm (KC) cnexTpan
1. Moaexynadunr kyronannun. HK sa KC
CHEKTPOCKONHSLIAD OPACHAATH GOFIANHILAAD

EpyFIMKHRHT xoMBMHRUHOH COMUIUNI XOMMCACHHY GHPHHYA Mapo-
TaGa 1928 tiunna coser ¢usuknapu JL.W.Mennensirram sa I'.C.Jlaun-
cGeprnap kyzatuumran, Abian WY BaKTaa XMHI oJmmMnapd 4B .Paman ea
K KpHiiHat ToMyon MoJlekysaCHHHAT KOMOHBALMOH COYMIHI CIIEKTPHHA
ONHIIIaH. by OTHK CeKTPOCKOMHS Ha3aPHACHHH Ba YHW amManyérra Tan-
6UK THIN MIIApRAY kawd kurady yayH Y.B.Paman Hobems myxodoTu-
ra cazoBop Oyaran.

KoMGuHauHoH CoqMIHIE CIEKTPH 3aMHHHAA MOHOXPOMAaTHK HYypIia-
HHIIHHAT v, Y4CTOTANH OKuMU H¥HamTHpunranpa (vactora xpiiMata ky-
PHHYBYAH Ba AKHH VB coxara TYFpH Kenragaa) MoanagaH yrub xombixa-
IHOH HYP TapkuOuAa hv 3HepryAra 3ra OY/raH KBaHTIApAaH TaIKApH,
LIyHAal kBaHTnap Gynannxu, YIapHHHT YaCTOTACH v, 9acTOTacH GHiaH
MOJJIara TerHITH OYnraH Tefpanma Ba aftyiaHMa JacTOTAJIaPMHUHT (V ak-
AaHmMa +v Tebpanma) HHFHHAMCHIAH TALIKWA TOMHIA ETanN.

NuQpakysun HypHYHT JOTRIMM MONEKYIaHHHT TefpaHMa xapaka-
TH HATHXACHIA HOMMHI AHION MOMEHTIADHHUAT ¥3rapumM OHNaH, KoM-
OUHALMOH COYHIMIN CIIEKTpH 3¢a TeOpaHMa XapaKaTHHHI coip G¥mHin
oknbaTHAA MONEKYAAHHH KYTONAHHINTA YYPALNITH OuAad W30XIaBadu.
Monexkynanuer KyTOMaHyRYaHIMIA MOJIEKYJaHHHT Xocun OYauummnaru
3NEKTP 3apANAAPHVHF XONaTH OHnaB SenrwiaHu®, yiaap TalUKH 3MeKTp
MaRJJOHY TabcHpHTA MYBO3HAT XONAaTAaH CAExu0 YTHO KyTOnaHmwra
yupats MymknH, Mosekyna afinanma sa tefpanma xonariapra yuparaxaa
YHHHT KyTOMaHyBUAHJIMFH Y3Fapaid, OyHHHr HaTWKacHAA SMEKTPONJAp
JHEPTHACUHIUT Y3rapumun coup O¥ram.

KomOuuauuon counmu cnextpd Gwian MK cnexrpaHuHr duzvuka-
BKil MabHOCH Typnuua Gynraiu yayn KC cnextpuzga abipum Tebpanui
4aCTOTANAPH AHHK Ba FOKOPY MHTCHCHBIMKAA HAMOEH G¥naay, aMMo aki-
HaH mwyHaad dactoranap MK cnexTpria Ky4cws HHTEHCHBAMKAA XOCHN
6Ynaou (10-kampan).

10-kagsan.
TeGpaHunt typu v- | HOTumam CriexTpnapnary 4acToTanap HH-
BANIEHT, COXacH, CM TEHCHBITHIH
S-nedopmMaHoH KC HK 3
1 2 3 4
Vo.u 3650-3000 KYYCH3 KY'4IH
ViH 3500-3300 ¥praua ¥prava

n



1 2 3 4
VacH 3300 KYUCH3 Ky'in
Voo 1820-1680 KyUIH-KyICH3 Ky£a Kyynd |
V. 0.0 900-845 Ky4wJimt XKYHA KyIcH3
A 1900-1500 KyIa Kydiau- Ky4cus KK
o ¥prava | w¥punmaling
o >C<~I:; 1470-1400 ypraua ypraza

AtiHan 6np Moaganunr KC sa HK criexTprapyHi coNMIITHPUIL Ke-
pak. Omi6 Sopunran amamuil MUEAPGAH MABAYMKM, XAMMA BAKT XaM
onunran KC sa UK cnekrpnrapy Oup-OMpura MoC KeAMaclurd MyMKHH,
a1 UK cnexrpunary rorumum #acrotanapn KC cnekrpaaa 6YaMacnuru
MYMKHH £kn akcunva. LIyuunr y1yn Oy vkkata ycyaHn "Tannem” cudha-
Tuaa Oupranmina memmarunany. KC Epaamuga MK coextphaa aumisail
KuitvH Gynran atomnapapo TeOpaHMINNAPHA AHUKAALE Ba YPramuin MyM-
KuH. busra Masnymin, MK-Hyprasay OTANMIUHHN KYPCaTHII YIYH MO-
NeKyA 3MEKTP ANAoN MOMenTra 3ra Oymuum sapyp. Cammerpux Tebpa-
HHUINApAA, MacalaH, ranouaid 3TeH xocunaapuna >C=C< rypyxura te-
rene qactota MK cmextpuma  KysaTunMaliag,
ammo KC na sca vactoma aHuk Hamo®s 6¥many, gl gl
QYHKA  EpYFIHEHWHI  COYMJIHIIM  3NEKTPOH AN
KaBaTNApPHUHT KyTOnaHwunyv ORMaH  H30XTaRAIM. / \
CrieKTpan YRIMKTAapHAHT MHTEHCHBIBIH Telpa- ol — = =
HHIIAATH KyTOMHHT ¥3rapyuimra GOrMK.

Druner monexynacuna C-H Gornapruanr TebpaHuLIKGA Kyl aary
TYpnapu OVHiOM MyMKHH:

H H H H
\c=c/ \c=c‘/
v=3019 cm’? v=3108 cu’
H H H H
\Czc/' - \C ___C/
- Ty Hr st

v = 2990 cm™! v=3106cM’
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- C-H rypyxuquHr OupuHuM TYP TeOpaHHILIAPAAA 3NEKTP 3apaliapH
CHJDKHIIMHEEE THFHHOMCH HOMTA TeHr (CUMMeTpuk Tebpasmmmuap). UK
cnekTpuaz OyHaail TepOanunumap kypurMalizn, ammo KC ma >ca ynapra
TErullIyM 4acToTa Kysatvnagd. MkxkuauM Typ TeOpanuwuwiapupa sca CH
GorFnapvHuHr xydT rypyxiapn 6up ityuanumma ¥iapo Tebpanmuira sra,
Gy 3ca 3TineH MONeKyNacHaa 3apAAIapHRHT CHNAHIITa cababun GYnaga
(anTHcumMerpuk TeGpanumnap). by TeOpammmmap UK crnexrpaa sxiim
K¥puHaaH.

Opraunk OHpHRMANAPHUEr Kalicy cupdparnmrara sa  Kawnai
MabIyMOT ONHHHUINTA Kapal ommux cnekTpockonuswudr MK &k KC
crekTpnapynan olitananimr MyMKkuH., MacanaH, yrieBOANAPHMHT TY3H-
nyeuen Ypraspmna KC ra nncbatar MK coektpy kyupok MasryMoT Oe-
Pam.

KC cnextpy ¢poamMnzia MONESKyNaHKHT HOSAK Ty3WARIIY TYFpHCHIA
ax60pOT OIMAL MyMKHMH. BYBHHI yayH YpraHUNaéiTan MONEKylanard ry-
PYXJIapHHHT 4acToTa KMAMATHHM ¥3rapuiliura rypyXmapHHHEI MoOfeKyna-
HATH KOLTAMHIIHY Ra MyXHTHHHI" TALCHPHHH aHEKAANT MYMKHH.

I0tuaur  sacroraltapd  HHTENCHBIMIHANMT Y3rapuinura TalmKH
TALCHPHAPHUAT (IPUEMA KOMUEHTpaiwAcK, Myxutedar pH a1 sa Gour
Kanap) cababnapund ¥pranud MoneKynanapapo TasCHpAAp TYFPHCHAA Xy-
Jloca UMKApUIm MYMKHH. MHTeHCUBIHMKHM 9yKyp aHaiH3 KWIHID GHIIaH
MONEKYNa HIHAATH OMHINAD XAKAAR MaBIYMOT ONAIT MyMKHH,

Kymibor TyTran afipum TYiirHEMaran yrneeogopoanapuuHr KC cnex-
TpRapuma HHTeHcWBNMK Ounan kYmborHvHr mMukmopd Ypracupma Gor-
nanvin GOpNHTH aHUKNaHraH Ba OyHW KyHHgargya RQpomanall MyMKHH
(nHTeHCHBANK HHCOKN OupsmMKnapaa Oepuirat):

CH;==CH—CH,—CH,—CHj 30
CH,=CH~—CH—CH, 300
CH;=CH—CH=CH—CH=CH, 3000

Arap MOJEKyAala XapakaTdaH T-dfeKTpoHIap MaBkya 6¥nca, xa-
PAKTEPHCTHK HacToTanap MHTEHCHBARIIADH OHiIaH MONEKYNaHMHT KOH-
(opmannicH OpacHIa Kywin OOFIaRHMIINAD MaBky.

HK Ba KC ycynnapyuuHr puBOAUIAHHIN TAPUXHAAH MabAyMKH, aB-
Ban ynapHu Gupramxsa KmAaTHin ocoH OYmvarau, yynkw MK cnexrpo-
METpIAPH YIYH AXUIK HYpJAaHHI MaHGanmapMHmHF ¥3 BakTHZa HiLtab
UKMKWIMarany Oy yCyiHH Teilla PHBOKIAHALINIA HMKOH OepMmagn, 6y aca
HK maer apsan KCrpar f#yara k¥ inmmmra cababun 6ynaw.



1940 iinnnapaan Gowna® tanabnapra kaso0 Oepamurad UK coek-
TpoMeTpIIApMEK MUl YHKapMHI Ayara kytiunny, 6ynvar oxubatnna KC
YCYIH acta CeKHH AMANMil HUUIapAaH cHKHO WHKApHINY Ba TaxMmHHad 20
B moGaiienna Oy yoynra aprhbop kamalinG xeray. 1970-HnanapHuMr
Ypranapunay Gownad KC HEAr AHMH HYpRaHALI Magbanapy TOnMAraHIas
cyHr Gy yCyn Aua pusoxkanym #ynura kupnt Kenmm.

Hyprnammm man6an cadarnza nasepaaH Qolinanaund sury xun
CHEKTPOMETpIap HULIal YHKWIAH 82 yAapHH Maxcyc HMMHH-TaOKHKOT
Hapuoa Kynnamuaan. Jiazep man6ant KC cnexrpoMmerpiapyia ClEKTp
ONH YYYH YpraHunafuraH MOANAHHHT MHKAOPH KYHAa XaM 03 (MuUiH-
rpaMM yuyw) capd O6¥naoH, Xamaa CeKTp OJIMIH YYYH XaM BaKT KeTajH.
By xypcarknunap KC yeymuuuar HK cnexrpockonus ycynnma yCTyHIH-
THHH K¥pcaTaiu.

V.Onruk Oypunmuu gucnepcns (OBJ]) Ba
aitnasma anxponzm (AJL)
1. Kyrfinanran épyriauk OHIaH MOIEa opacRiarHi
Tabcapaap. Korron »ddexcrn Ba ynuur
AMANHETIANH 2aXAMHATH

KyrOnearan myprapHuir Momia OWjaH TabCHpNAHHIDWEH Ypra-
HumAa abcopbunon cnextpockonuara nuctaran OBJl Ba Al ycyanapu
MYXHM MabnyMoTaap GeputM Gwmad axpanud Typamu. By ycynnap épna-
MHIa ONTHK AKTHB XpoMOGODNApHA TY/IKWH Y3YHIHTHFZ MOC paBHLINa
KyTOmauran HypaapHu Oypum kobunmati (OBIH) sa wynpait Hypmapuu
Joupa O¥iivua yHrra &xe sanra Typanua iomnand (AJ) Ymuananu. OBJ
Ba AJl niap acocunma 6up xun ¢uiukasuil konywnap &ub dakatrana Oy
ycyanap GHp XM XOMAcAHM MKKH xun i Ounad Ypranuuwira 6aram-
naHraH 6Ymub, Gyaap ONTRK aKTHE MOMIANAPHH KyTGHNaHrad Hypaap Gu-
JIaH TAbCHPNAnHIILIa acocnadrad 6¥namu. By ycynnapeHu HmnaTtHil uM-
KOHHATIAPAHH OUNMIT YHYH YIAPHUHC Ha3apud ACOCAapHHU KYPHO YuxHm
Makcaara MyBoQHK XHcoGnaHaIn.

ONEKTPOMArHMT TYAKABAAPH TEKHCIMKNA XaMma Hynanminna Tteb-
paHran XOMIa TaprAMIA MAabAyM mapouTIapsa HYHamumm TYIKHH-
NAapPHA XOCH KANHILKE MYMKUH. Arap 2JIeXTp MaigoH KyWTaHCaHIHK BeK-
TOPH OUTTA TEKHCANIA TCOPAHMII XOCHA KHNCA, EPYFTHK HYPH YH3HKIH
KyTOnanran (Eku accu Kyronanran) 6¥nazu {18-pacm). Kyrbaanras HypHa
OJIHIE YayH &pyriaukHd Hiakon npuamMachzan yreasunann.
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Wy THraiie TeRHCARA
18-pacM. SccH KyTONaHras TYNKHE. DNEKTp MalIoH KydIaHramm-
TUHUHT X7 TeKACTHKTA Tepanuin X0CHn KUAHIOIH

Arap kyunanratmdK BEKTOPU TYNKHH Tapkanaérran yk OVima0 aif-
nanca, Oysnali XonaTha JWMITHK KyTOnaHTaH EpyFnuK Hypd TYFpHCHIa
ran YA MyMKMH. EpyFTUKHUST SAMBITHKNY KyT6JaurauTHrMHBHE
aftpuM xoaucacH cudraTHaa HypHUAT JoHpaBuil KyrOnaruun Xucobnainb,
fyHIa BEKTOPHAHT Y3YHIMIH afifiannmaa Yirapyaitou (19-pacm).

aVavavavay: .
DR

avaVaVavaVaaV e
R R

b
19-pacM. DIKATHK KyTON2HraH Hy pIAHHIIHARE X0k GYmamm. (1-

aMnnuryaanapy Xap xun; Il-aMmmvtyzanapy up ).

¥

Kyr6rnaHraH wyp MOAfa oOpKand VYTaTraHga MOJEKYJA ATOM-
AApHHHHF 3JEeKTpoHapu OWhaH TanCHpnaHanH, Oy xapadH HaTHXKAcHAa
HYPHHHU TapKAHHIn TE3AHCA KaMasiyd Ba WieKTp MaiifloH BexTopnap
aMIUIHTYIaCH Nacadii. EPYFTHKHMHT TapKailt TE3MHHUHT KaMaiuig
HYPHHHT cHHMWM Ounan 60FMK 610, CHHMUI KYPCATKNYHAN N Xapdu
6unan GenrumaHam, IeKTp MAWACH aMINMTYXACHHHHC Kamaluimd 3ca
KYPHHHI IOTHINIIA GHIAH OOFNHK Ba YHHHI IOTHIHIL MOMAP Ko3(u-
entyt € SunaH Genrunanaiy, n Ba € KHAMATIApH TY/IKUH Y3YHIHre A ra
Gornmk 6ynub, 6y KYpCATKHYHHHT §3# MONEKYJAHHHT NeKTPoH Ba ¢aso-
BUll Ty2HRMLIMra GOFMMK XHCOGTaHAMA.
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Illynaaii k#nuG, arap SpyraHK HYpH KyTOnadras 6jaca xysa kyn
moananap Guiian Tabcupnarragund HaKar EPYFIVKHHRHT CHHHINH Ba I0TH-
nuiM pyH Hepand, aMmo aifpuM moseKynanap EpyFIHK OMAaH TaBCHpIAH-
raHaa TYia&Tran EPYFNMKHERT KyTONAaHHI TEKHCIUIHIA CE3rHpIMrY Ky-
satunand. ByHnmalt Monexynamap EKH XpoMogopaapHu oITHK daon Mone-
KYNQap KaTopHra KApHTHAMO, YMAPHYMHT CHHHII KYPCAaTKHIH Xap Xul,
FHHH sanra (n.) €kn Yurra (ng) CHBHLINM K¥pcarkudnap Gunad Xamia
IOTHUSHLEMET YA1Apra MOC Kenypyy MOIIPAY KOXOULHEHTH £ Ba &) Ou-
naH uonananany, sehu Gynapaa Hyphap alinana OFiuua vanra €ku yHrra
6ypHnraH 6yrann.

Arap Monexyaa aCHMMETPHK XYCYCHAYIa, AHHH ACCMMMETPHEK Map-
Ka3ra ra 6y nca, moananap ontuk $aca neb xucobrananm.

Macanan:

L g 1 xaop- I

+ XJfop - 1 - OKCH 3TaH

R—C—C—OH

i

HH

H NH, q
H—&—é*— e AnanuH

[ | TOH

H H H ﬁf o r :
H—&——c t—c*— & A MOK033

Onrux daon moppanap Gunan KyTONaHraH HYPHMHT TARCHPHHE KYpuG
YHIAMH3.

Kyrbnanran tynkus - afinanma KytOranviosuar L sa R t¥ikunnap
Wnrunavcnzan wbopar 6ynub, momna KyTéaawray EpyenaukHmHr L, R
KHCMNAPH 6W1aH TALCHPIAHANH,

Arap texmapunadrran moand L Ba R TYnkuHsnapui 6up xunaa ce-
KMHNAILTHPCA, AbHY Iy, Ba hp KHEMATIAp Gup xunna 6¥nca, 6y TYakUanap
MOLAaNAH YTraHmaH c¥ur sua xafiradad Supnammb sccH KyTOHIaHran Hyp
XOCHA KMNGNK, YHHHI TeXUCIUry MOLAAra TYMIAETTaH HYPHHUAT TEKHCTH-
rvra yxmam Oyaean. Arap Epyenuknuur L sa R kmcMuiiapn momnasax
YTHO Xap XH7 CEKHHNALIMIITa y4paca, GyHAa Dy, BA N KWAMaTIAP TYpIHYA
6ynanu, Oy Xonaria Monaanad YTraHAaH KeilHy ynap HKKATa CHRYCOMAIH
TYRKHH XocHn KWnaad. Byssal xodmca xysaTmiaraHaa L sa R mymnaif



TYNKHHIAD XOCHN KHUNAMUKW, YIap TYMASTTaH SPYEMMKHHHr KyTOnaHMI
rekdcmrara Oypyak 6§Hma fiyuanran G¥nanu,

Epyrmux 6unan 1myuinah Tabedprawmna 6¥nrad Xap kaHma Mon-
NaRHHT Oypull KMHMaTH YHBArH XpoMo(opiapHEHr COHNra, MoleKyna-
HHBI KOHLEHTPALIcUra, MOAA SPUIMACH JKOMIaWTUpAIrad HaliuaHuHr
y3yHurura (d) Ba BpyFIMKHMHT THITKUE yiyumkinra(l)} Goruk G¥naan.

Ky3sarmnamuran 6ypum 6ypuyaruHu o, 16 Oenrunanud, rpanycnap-
Aa udoaanaHani, yHHEr KuliMaTn KyHugary TeRrfaaMa Guian TOnHIamH:

o = 180d
oA
K¥n xonmapaa conmurupma Oypam [o,] xu Monapas OypHiu
[M] nap wmsmarwand, yAapHWHr KuiMatnaprHA 9ca Kylunara
TeHrnamanap OpKaJIi TOMHUT MyMKHH!
oL, - kysaTunras Sypum (rpajiycnapaa)

(n, - ng) (13)

[a], = d (14} d - pajivasuHr y3yHuury (enymerp)
o, -M C - MOAZaHKHT I/MOJIATH KOHIEHTPALMACH
[M}=——- 100-d-o (15) M - MonnasuHr MONERYNAP MACCACH

TYnKuH y3yHAHTH A HUHr kuiiMarnapd Ounan o, {o] Ba [M] map
opacHRary GorNaHUHIHA KYpcaTafHTaH 3rpH YHU3UK ONTRK SypHIN AUcHep-
CHAHHHF ChiekTpy Keh alTHmaan.

R sa L Tapxkufuiéi xucMmapmas TamIKWA TOMrAH Hyp MOARANAH
¥Trap/a EPYFAHKHMAT HHTEHCHBAMEMAZ KaHnai Y3rapum conwp 6Ynuimm-
HH KYpHO upkaMu3, Arap mMoaga omTuk gaon O6Ymvaca R sa L tapkubni
KUCMIApAAH TAWKWI TOHTaH EPYFRUKHHUHI IOTHMHIUM Ouwp xun G¥naan,
aMMO TYIIKHH Y3YHIMKIAPHHKMAT OpaNUK KMAMATIapuna ontTHK aon Mod-
Ia 0TIl KoOwiuaTHra ra 6Ynub yHuar xap 6xp xutimariia R sa L tap-
kHOHH KUCMIH EPYFNHK TYpAMMA JOTHIMIIN MyMKHH. R Ba I. tapknGuii
KHCMITH €YK I0THARY MOoasp ko3GdUuienT KUEMAaTIapHHANT aup-
MaCHHH Kyiingaru4ia uoaana MyMKHH:

o A

A€ -JTUXPOMIUTH IOTHIHII aiupMacy 8KH afinaHMa AuxpoHsM aeb ad-
THaaau. Jlemak, OUXPOHIM XOOucacH EpPYFITHK MORAANAH YTranmaH Ccyur
MabIyM TYIKHH Y3YHRUTH COXacHAA TYpiu Xt KYpuHsira (Kuimar-
napra) 3ta GVNHIOBHY TYLIYHHEL MyMKHH.

Arap g -gx>0 O¥nca afinanMa ouxpousM MycOar, £-ex<0 6¥nraHna
3ca Manduii 6ynaau. Onrux daon Monekyna mycdar Knitmatiu Al Onnas,



yuugr Teckapn Kaiivary scz mandgutt Al Suras A3oxaaHanA, KWAMaTAApH
MHKIOP SKUXaATAaH GHp xun 6¥nann.

AlpanMa IMXpOH3M CheKIPHaa OpliuHaTa Ykura rpamycnapaa vgo-
JAnaHrad MAHECOHAHR Kuiimaty (@), abumcca Yxura sca TYIKHE y3YH-
JAMrl A HEAT KuiimaTH xypcatdnrag Oynams. TYNKMH Y3YHIHIMHHUHT
KaiMaTH GWIaH CONMUITHPMA UIHICOHITAK (0} opachaary GOFNUKITHEKHE
rbopanaliauran 3rpn 4K AJ] cnexTpy neb aliTRnagu.

0 =3300A¢ @, - ac60612 Ky3aTHIraH 2JUTHIICORLTHK
KaMar (rpanycniapia)
M - Monexyaap Macca
M-©, d - >pHTMa CONMHraH Half4ya Y3YHIUTH
[B]= _10-d-c C ~ KOHUEHTRAIHA

Arap OnTHK aljamu AUCTIEPCHACH CTIEKTPHMAE XocHn O¥namuran
CTIeKTp YM3HFU ablcca YKkuaaH Iokopuaa (+) Ba NacTka KMCMHIa (—) Ha-
Moén 6¥nca, 6y Yu3nk onrTHK afnannm gucrepcuscHiuAar Kortor sguex-
TH CIIEKTPY Ach HOMTAHAAH.

Ontuk Gaon Monga mycbatnyu Kotron stddextn Gunan udoaananca
YHTa XyAau makiay 6nnal yxwam 6§iaran maH(ui KoTToH sddextd moc
xenanu {20-pacm).

o1t +

20-pacM. ARNaHMa AUXPO3M CIEKTPUHKHE MycOaT KuitMaTH (3) Ba
manduit kuitmatau (6) kYpranmIapH.
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Alifanma AMXPOMIM CUCKEP SM3MINIAPH ONTHK OypHiBin muc-
TICPCHACH CieKTpHra ¥xnia® maHdnif kufimariy Gymrmy Mymxan. Mycbat
xutivaT AJL MycBar kuitmatin OBJ] auur Korron addekru, manbuitcn
sca Maugnii kuiivaTan OBl aunrr Korrow sdrpexry 6mtan ndoranaHamm.

Ilysu Tapxpamam AO3HMKM, ONTHE $aon MOLOANAPHUHT H3OMEp-
napu paxar dazosui TysaruiIapy Gulan Gapk KMNUG KomMacaaH, Hamky
yiap Guonorkx (aoiMry, Xamaa 3axapnanard 6uman xam Gup-Oupraan
dapk kunmmH MymkdH, brosornk Qaommk OGHNAaH MONEKYAAHWHT
dazosuit TY3WMIIM ¥prackaary GOFMMKIUKEE YpraHuir KoHQOPMALHOH
21anU3HUHT acocui Macananapraas xucobnanaim,

Mawaymxit, wMonexkyigaHsHr Gazosuif Ty:MnumM Ba  Qazopudt
XONATHHH ¥prasHuga ONTHK CNEKTPOCKONMAHKHL TYpiapHmaH O¥nran
UHPAKIIAN  CHEKTPOCKONUA, XaMIa pamuOCHEKTPOCKONHAHHHT PO
MarHHT PpE3OHEHCH TYplapH KepakiM aHHK MabiayMmoTiap Oepurin
MYMEKHH.

OnuHrad MabAyMOTIIAPHHNT aNUKMICHHA TacAMKTALEa, aifHHKCa
onTHK (a0F MOLNANApHHHF cTepeokuMEcH Ounan GornMK MacanajiapHu
TYIHK Xan 3THWEA ONTHK OypHiHl JHMCNEPCHICH Ba  allanma
JNXPOAIMHMAT Hepral MALTyMOTIIAPH aXaMEATAH XUCOONAHAIM.

OBJ]l B2 AJl cmextpmapuHy ONMIT YYYH MOANANApH® IpUTME
XONATUAA MIUAATUNATH. DpHTMa Haluamy wikyara commany. Epysnuk
Mandan Ba MOHOXPOMATOP MABNYM TYIKHH Y3YWivkxka sra O¥aran nypia-
HAIl OnHuIra mmmatenagn. bynnalt nyp kyrbnarvujias  §razhimt
Kyr6radrad nypra afnanripenand. KyrOmapmu GypuyarvHd aHMKmain
yMYH KyrGraruara nmapaien pasumiga Kyiunray aranuzaropaan olinana-
RHnaad. Arap Halvaga HaMyHaHUHT 3pUTMAcH Xoknaurad 6¥ica, xamoa
y KyrOnauuin TekHcnuMruyn Oypumra omud kenca, HYpHH 3HT k¥n
MUKIOPAA IPUTMATAH YTHIOW YUYH aRANM3ATOPHU Makiym Oypuakka aii-
AZHTHPHIN 3apyp O¥nany, Wy KuiMar Mosaany KyTlanrad HypHy Oypuu
Gypuarunn bepagn.

AJl cnexkTpUHA OmEIE Y9YR 3puTMadad R sa L tapkubuit xacMan
Ryp YTuinM Kepax. ByHMHr yuyH KyTOnaHraH HYpPHRA Y3rapyBuaH 25eKTp
MaIoHu K¥iran kpacTangad Yrxaunagy. by xpucraiu Epyrnukamer L
Ba R wpiimaTnapuuy MaiinoHAuHr KyrOnaHraHnnrura kapa® yrxazamu.
Hyp BamMyHa xyiiwnray nafuana yrrangan cyHr GotokynafTHpradra ty-
magn. QorokYnaliTRPHYHKEHT dHKHIN cUrHANH NeKTp acfobu Epramupa
Y3rapTiupunnat MabnyM KyqfaHUIl XoCwd KMIHMHAAR, 0y 31AMNTHENIHKKA
nponopiHoHan 6Ymi0 HaTIDKamA TYNKMH Y3YHIIMIHEAHD QYyHKUMACH CH-
gatuna usnu® AL criexrpu omnans (21-pacs).
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21-pacM. AltnanMa JHXPOUsM CHEKTPH ONHHANEAH AacO0GHAHT 13-
MacH

1-Hyp MaHGan 5-horoxynalirnprug
2-KyrOnarug 6-3nexTp acbotn
3-3pHTMa ConMHAAYras Haliqa 7-neveKTop
4-apanu3arop

Orrrux OypHIMET AMCIIEPCHSCH CTIEKTpHra HHcGataH aiinaHma mnc-
POMSMUHMHE YCTYHAWIH WyHAaH ubopaTky, 6y ycyn épmaMuna MabIym
XPOMOGDOPHHUHT XONATH TYFPHCHIA aHHK axGOpoT 0IHHANH.

1961 funza aMepuxa onume K. Dxepacen pa Gowxaiap k¥ MuK-
Aopaarn kapGoHKA rypyxu TyTraH OupuxManapuuar OBH Ba AJ] criekTp-
napaHy yprauuG, "oKTaHT KoMzacH" HH xam atamiap. Arap xapGomun
TYPYXH, KUCOPOI aTOMH TOMOHHIAH Kapaica Ba y Oup-OupHra nepnen-
RUKynap GyaraH yura p-opOHTA/NAPHHHI KECHIIMUIM HYKTACHIAH ¥TTay
TERHCIHKAA ETany, neh dapas KamuHca, 6y IypyXHHHI aTOMIIADH CRKKH3TA
6ynakuanapga (okTamnapia) &raad e6 Kapamwl MymkuH. Xap Gup
Gynakuamapra Maniym Oern Gepuica aToM rypyXNAPHHUHT Genrmnapu
Oynakyanap GearnmapuHyAT Huruaanchaan HOopat, OkTanTiap KoHaack
IRKIOreKCABOH Ba KYN CTepeown OupHKMajap MMUCOAMJAA MXIUW Ypra-
HAAraH.

OB/ Ba AJ napuv GHp Kauua WiIMHH MILIAPZA MIUTATHAUIIA HATH-
Hachha MabNym cuHjnapra oul opramvk GupuKManapHuHr abcomor
KOHGHIY PAIMACHHH aHWKIAINTA SPHILMNTAH, HIYHHHT Yayd XaM Oy yoyn-
fap X0aMpryt BaKTAA ¥3 MABKEUHY HYKoTMACHAH MyXUM 3aMOHaBui ycysn-
Jlap nunfa axpamul Typanu. AxabHéTiapaad ONHHIaH MARIyMOTIapra
Guroan, OB/ Ba AJ] ycynnapu nentuanap, HykneoTURRAp KOHpOpMALIHA-
CHHA YpraHdilfa, KoHGoPMALMEAAPHKUHT TYPK XUN TACHPIIAP (TeMiepa-
TYpa, 3puTyBYUNap Tafuard) narmwkackuaa Ysrapuwm Gunan SoFmK Maca-
Janaphy Xaf 3TAINA KeAr KYNaMia MIBHATHIHINH 0KOPUIArH GUKPTAPHH
TYRa TacMKNaiNH.
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V1. Andpaxnuany ycyaaap. PeHTreH-TyIHIHIU AH2AHIH

Hudpakiams ycyanap MoNeKkylla Ba KPUCTANUT AHNKAPA ATOMIIApH-
HHEHT PEHTTEH HYpNapd TabCHPHAA MEKTPOH Ra HelTPOHMAPHHHT AM-
$pakuMANY COYRMALNTA acoCalrad, SnppPAKIMAHNAT MAH34PAacH LIYH-
JaH uOOPaTkH, MONEKYNa EKH KPHCTAIUT TapKuOHIArH TapTHOMN skodtian-
raH aTOMAZPHHHT MABIYM KETMA-KeTIHKAA TYNKHANAP MaKCHMYMHHI HH-
TepdepeHIRACHTa YIPAIUMIIHAND, AHHA MAKCHMYMIAD XONITHRH Ba WH-
TEHCHBJIMTHHA aHUKTAIl HATHKACHIA YpraHwnadiraH MoAAa aToMAApH-
HAHT OUp-Oupura HMCOaTaH KolHTaKAIMHK, OpacHIark Macobani xamaa
ATOMAAp opacuaars KuMEBUH GOFAAP XOCW! KEAraH Gypyax KHHMATHHH
AHUKIA MYMKHH.

Penrren nypnapn monekyna ¥ku kpucrann tapkubuaaru atoMnap-
HHMHI' CKTPOHNAPHAA COYWIIHIL ®apaduura yupaimu. Pertred Hypnapu-
HEHT IMdpakiMacy EpoaMHuAa XOXNATAH arperaT XOMarfard MOAJaHWHT
TY3URHImY Ounad GOFNlK MACANATAPHH Xan 3TMI] MYMKHH, AMMO rasiap
Ypra"wirasia andarta >nexTponorpadns yoyimmra Ky IpoK MypOKaar TH-
nagu. CyloK MOLIAnap pPeHTTeHOTPAMMACHHMHT XyJR KaM HMKOHWATH
6op. LIyHHHT yYyH peHTreH EpaaMHaa KpUCTann TY3NARIAAFH alOpTaHuK
B4 OPTaHuK MORAasap Ypramunasu.

Opranur MOLNANAPHUHF KPHCTRINAPHIA 3AppavalapHAHT koiina-
UINUIN HOHMM KPHCTATU1APHHKHAAH apk kuramn, Oprantxk CHpHKMaTapRa
MONEKYJIaHHHT KOIUTAIINMIM Ky4CH3 BaHmep-Baalbe KYWIapH TabCUpHIA
xocun O¥namy. Bynaan Tamxapd opraAvk OMpHKManapHuHT OHp Kanua
KPHCTAND KYPHHULULTAPH GYINIM MyMKEH, ORp KYPUIHINAAH HKKMHYMCH-
ra §TraHia MOMEKYNanapHAHT MAakIYM XONIaTH Y3rapaid, aMMo aToMiap-
HYHI' MOJIEKYIaga skoiimawnm Tapruty yarapmaiiay. Macanan, pesopuns
MOJSIEKYNACUHMHI HKKHTA KPHCTAIUT INAKITK MaBxkya 0¥aul, ynap o Baf
wasmap ged sopuTnamy. (o WAk Tey,=108°C, P mwakni Tepw=110°C).

Oprannk KAME yayH peHTreH TYSHNHII aHATH3K KATTd AXAMHATIH
6%mu6, y EpnamMuia K¥n opraHuk MOAAANAPHUET TEOMETPUICH Ba CTEPEO-
xumun Ounak SOTIMK Hasapui Macananap aHvK Yprasiran.

Monnanuer Ty Gunad GoFaMK anatwidapEy onub GopHiu
yayH Andpakupsra yuparaH peHTreH Hyp/apH NacTaCHHHHI DEHTIEHO-
rpaMMana XOocul KUNraH JOFNapWHEHT HHTCHCHBIHIHMHM Ba YTapHUHT
oiTaumHuInAn 6l 3apyp. By nmaapru onnb Gopum Mypakkad, wmy-
HEHI YIYR XO3HDrd BagTOa Te3 XapakaT KHIaSUraH Xucodnam MainvHana-
pufad ¢oiinanaHnnagn. XucoGnal HOHAPHAW OAKADHIIAH 2BBAN KPH-
CTAMT KW MONEKYTAHUHT dapas KHIMHTAH cxeneTy XaMaa OyTyH Andpax-
AA MaKCHMYMIAPERHT MHTCHCHRIMIHHH, PEHTISHOTPAMMAJATH MAKCH-
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MYMIAP Opacupard Macodaii ba KPHCTALTHHHT XaKMKui sy Ou-
JHLI KepaK.

Doro KOFo3Nard xap OHMp AOF KPHCTANN MAHXApacH Ba aTOMIapHaH
Hyp OKHMMHHHT ¥THO YHAa ak¢ STHHIKRRp. PCHTIeH HYpPNapHUHI MOHO-
XpucTaninan YTHo mrppakumira YIpanlRiIiHHH B3 ¥ acOCHia Moajanap-
HUHF TY3AMMImHK Yprannmay 1913 dunga bpart acocnal Gepad, yHUHD
KOHVHH KyHugara ¢popmyna GHAAH H30XNaHANM: .

24y i) Sin® = ni, (18)
dn i - bk, ] uHmexcnap 6nnan ydonanaran TEKHCAHKIAD Opacyiary
macoda

A - HYpHUHF TYAKKH Y3YHIHIH

n - KafiTapri TapTHOH

© - cupranym Oypyars.

6 OypuarvmuHr KkuiMaTd XaTHMSH  M&BIYM  rpamycrapia
O¥nrapmareHa peHTreR HypNapHHAHC KalTapwiiiin sxuwM 6yaanu, tmy-
HMHT YYYH XaM peHTTeHOrpaMMaHH OfHIN Y4YH KPHCTALTHH aiaHTHpUO
TYPHIIL Kepax, TbHH YHH Xap XUl YK arpofupa anauma tedpaHaumra ydu-
PaTHIl Kepak. 8 DYpHaTHHH acTa-CcCKHH ¥3rapTHpul TYDHIL HaTHXacuga
Bparr KOHYHHHW KaHOATNAHTAPHLITa SpHIUHnamd. Kpucramngay Ytub
Kaitrad Hyp QoTokoro3da KypuHalW. Harwxana xoroina HOFRapEHHD
CHCTEMAcH peHITeHorpaMma cudaruna omiHaxu, Gynapuuar Gup-Gupura
HHcOATaH KOHNAITHLIA ATOMRXAPRAHT €KW MOHNAPHHHT KPHCTAMN naHXa-
pacuzparu reomerpuscura Gornuk, Kpuerann 6unan §oro KoFo3 opacHIard
Macodany soumuit Kuiimatin L ge6 Genrwiarca, y Xonaa xap 6Kp nornap
MaBityM xonaraa Onp-6upura Hucbara xoitnaaan (22-pacu).

PexTrenorpaMmani oJIdI YUYH aManUéTa KpHCTAIUT alinaHTupunnt
Typunaad, (oro Koro3 Ba peHTreH Hyp okuMun 3ca Oy kapadHra
yupamainy.

Penrred Tyawnmum ananuspHuar acocuit Badupanapwaan Gupu
HyKTanap CHUCTEMacHAaH NAHKApa TyY3HIHIIHra YTHIIH XHcobnaHanH.

Onnuynan KpUCTAUIHHHT CHMMETPUACH, KPUCTAUTHK XyCYCHATH Ba
YMYMHH MONEKYNAiMHI TYSUMHUIH TYFPUCHAA MabAyM MabIyMOTIap
MaBxyl ned xapacak, MaHXapaja ATOMTAPHUHI JKOIIANHIH TYFpUCHIA -
MaBITyM KepakjTi MabJIyMOTTa 372 GYMHLIMMA3 MYMKHH. , _

PeHTreH TY3HIMIIA aHATH3MHHHAT PUBOAJIAHUIE TapUXura IbruGop
Gepunca, O1IHA AHOPraHMK MOAJANAD KPHCTALTAPHHHHT TY3HIMILHAAH
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22-pacM. Kpucrann namxapanapial peHTIeH HypiaapHHHAT KAHTHID
QU3MACH.

KefiHHYanmMK Mypakkal Oprasuk MORCKYNanap TySHIHIMMra §TRaraH-
JAMTHHE KYpMIT MyMKHH. K¥N oprasik OMpHKMAIAPHEHT TY3HIMIIKEY Gy
yoryG épnaMuia Yprauuil, TYIWMH HOMabiayM 6faran Monexynmanap
TYFpHCHAA aHHK MahIyMOTIAD ONHIIIA Kepakmd HMKOHHAT fparajn. By
ycyn EpAaMHpa OpraHMK Kuména Gomxa dusukapudil ycymiap Epaamuaa
XaNi KANVHMaraH Macaianap Xam 9yKyp yprauwiran. Macanak, nenutnsi-
IUH aHTHOHOTHTH KPUCTAMNAPHHHEF TysunrmM 1944 #unga Hoporn
XomkxHH TOMOHHAAH peHTred EpaaMHia TacARKnaHraH, 6omka Gu3nka-
Bt yCymnapHusr Geprag MabIyMOTH €TapiH 3Mac M.

TleHHUMTHHKHET MOTIEKYAACH BOZOPOJ ATOMHA2H TaIKApH gHa 23
Ta aroMAaH Talnknit TonraH, Kedusri onud Gopunrad Mypakkab puumap-
XaH 6upu B); BUTAMHHHEAT TY3WMAHA aHUKTAW Xxucobnanub, Synna 93
Ta aTOMHHHT ($230BHH KOOPAMHATANAPHHH TOMHIN J034M OYIAM Ba HaTH-
Kaja BuTaMEH By HuHr ¢asoruil momenu Ty3ub YHKMALH. ATOMIAp
Ypraciiarn kopaleHT OOFMAPHUHT KOHNAWMOI Yu3Macy Tonanar, Oy aca
¥3 HasfaTIAA BUTAMUHHUHT AHHK TYIHAHIIMHA OHIHINTA HMKOHMST dpaT-
an. bynaait Mucoanapun 1afunii GupuxManap krMECHAAH Xyoa k¥mnab
KEITHPRII MyMKHH.

Llynnalt wuanb, pewrreHorpadus ycyim EpaaMMAA KPUCTALIHY
KaHzKaif Monjara TerRilny SKAHTUIRHE GHRHIN, KPUCTALINK JapakacKHH
aHUKTAI, YHAA JNEXTPOHMAPHWHF TAKCAMOTH Ba KHMEBME G0r Xocoul
KHIHINAA YHHHT Y3rapiiin Ba HUXOAT KPUCTARAHUHE XAKMKHE TY3HIUOM
Kabn MyXHM MacallalaphH Xall ITHILE MyMKHH,



PenTreH-Ty3MANII AHATH3HHHAT KBARHYAMKnaprian 6upn Ypranu-
JIMINH Xepak ¥ Nazural MOSMANAPEUAT andaTTa MOHOKPHCTATUTHHH OJIHLL,
amMMo Oy xkapafH xamma BaKr XaMm koOHHA xan sTtwiaMalinn. ByHpad
TANKAPH ONMHTAR MALIyMOTHap (QAaKaT KPUCTAIUIHK XONATTa TETHIUIH,
MabIyMKH, KYTIFHHa MOAZSAAD JPUTMA Xonuia fynranaa ¥3 Ty3IWIHIIMHA
Yaraprupuin Mymkud, [UyHueE yuys Xam, dakatr 6y ycynna omuHran
MabIYMOTJIap alipym Xonnapaa erapiy 65 AMACIHTH MyMKHH.

Penrren Ty3unHion aHaTM3HAAH TANIKAPH 21EKTpoHOTpadua Ba Hell-
TpoHOrpadud ycyinapd xam NUOPaKuuAnM ycy/uapra xupagd. bynap
Gupranuiaa MonekyaaHHHE (Ga3oBUH TY3HTHIEK, NHHY MOJIEKYiafa arcM-
JAPHYEHT ¥3apo xoinaummu, 6of1ap opacaary Sypyakmap Ba acCHMMET-
pUK Mapkasra sra OYnra# MOREKYTAHMAr Xaknkuit kowdurypauuacu
TYFpHcHAA Ba aTomaap opacuizard Macoda XaKuaa TYNHK Ba aHHK MABy-
MoTnap Oepamn.

Xo3uprya BakTAa Auppakuudra acocnanraH acGobnap xoMmeioTep-
nap Ouaan xuxosnanrap OYnAnG, OyTyH kepakmu Xucol Muap EKTp
xucobsan mamppanapu (OXM) Epaamaga Wmma® uksKkunub Mosekyna-
HHET Ty3unuitd funan Gornuk 6¥nrad KYpeaTkHyiap aHuKaaHamy.



i1 BOB
PATAOCHEKTPOCKOIINS

V30K pHdpakuzun coxa Oumaf paguoTYmKHH COXATapH oOpachiaa
SNEKTPOMArHHT TYAKHH TeOpaHAULADHHWHT IMANMa3omi  Oyaub, Oy
COXaTary YACTOTANIRD AAPO BA MEKTPOHNRPHUHT TAINKA MArHMT MalinoHu-
Jdary gaonmsrd OumaH uambapaac GoFnHkaHp, Gy swapaunapHi AOpoBHi
Maraut pesoHancH (SIMP) Ba snextpol mapamarnuT pesoHadcu (DI1P)
yeyiiapn épaaMuaa Ypravunain,

Xosupru Baktaa Oy yCy/nap OpraHMK MOANANAPHUHT TY3WIHIIM
XaMAa yNapHard JeKTpOHTApHHHT TAKCHMOTHHH aHRKnaHna GepamuraH
MaBAYMOTIApH GRAAH OITFHK CMNEKTPOCKOMUA YCYANapHaaH XaM OJAWHTA
YTué wermu. LUynuAr ydyH paguocnerTpockomis GoCHHuHD acocHit
KucMnapuaa SAMP pa 3TIP coeKTpOCKONHAHUHT HAZAPHANAPH, MYXHM Ma-
paMeTpiapy Ba aMannéTaa WIINaTyRA AYnapy MabIyM KeTMA-KeTANKA
GaéH >THHAON.

1. Aaponnii MaraAT peonancu (IMP)
AToM SIPOAAPHHEHT MATHETHIMH.
Anpo cnMHEEAT MArHUT MalioRMAATY X0AaTH,
CnexTpOMCTPIapHHNT TY3HIHIIH,

Siaponuil MATHHT pe3oHaHC XomucacudH SupuHud Mapta 1946 Hun-
JAa AKII na ITepcenn Ba bnox, Arrnnana Poinannap kysarraH agunap. by
Kal(HETHH OYraHMMKIapH B2 YHH OpraHuK MOANARAPHEHI TY3IWIHIIMHA
ypranura rarduk yrragmasnapy yaye Flepcenn sa bnoxnap Hobems my-
Kodorura cazorop G¥nrannap. Arap AMP coekTpOCKONUAHKHT PABONIA-
HWII TAPHXUra Hazap Tamaacak, Oy oluMiapuusr wMal kaindudrnapu-
JaH unrapy Bartan ypym apadackaa Ko3on naBmarT yHHBEPCHTETH IIpO-
¢eccopu E.K 3awolicknii ¥3 morspanapn Hunan XaMxopnukaa OHpHHIH
mapta AMP currajnapuHM Xy3aTHIEFaH, aMMO YPYIIHMHr Ooulnanut
KOMHIIM KapuérnapHu ¥3 BakTHAa MarGyoTaa BI0oA KWIMINra HMKOH
Gepmanu, AMP coxacHaa wiMdi dit onud Oopaitran amephka 0MUMIapH
3Ca TAAKKKOTHH OXMPHTa eTKaskd, OMWHTAN HatHkanapin kamuér cuda-
THIA FBJIOH KUAMEIAP, BIYRMHT YUYH XaM XO3HPru Baktrada 8y xamguer
YHapHHHr HOMU OHsaH IOPHTIING KeMHHAIH.

Oprannk kaMEna 6y yCyTHHHI diunaTHiRmm 1953 Huara TYFpH xe-
NAIH, XO3MPTH BakTaa 3ca (MIUKaBHif YCYINAp WYMAA KaTTHK BA CYIOK
MOAANAPHAHT TYIUAMILMHK YPTaRHIIAA JHI MYXuM YCya cHbariaa ax-
pamut Typamu. Cylox mozaanap sa dpuTManapii Oy criexTpockonid €p-
ZaMRzia Yprasvuaa CoeKTpAArd CHTHAIAPHHHT FOKOPH aHHKIHKIA axpa-



s yppmiaary AMP, xoTrHaK MOJJIGTEPHES 3CA KCnl SH3HANN (2paiMa-
rad curranap) SIMP ycyanapy MUINaTHNATH,

SAMP "MACHHTAH aTOM HUPONAPHHH" Ypraranu (Macanad, BOAOPON
SIPOCH - NPOToNIap). SIAPOBHA MarHuT pe3oHaHCH acockia GOMIKa Crek-
TPOCKOMRA yeynnapura yxuad Bop uucOuimary Sragu.

AE=hv (AE=E|—E;)

DHeprufHMAT Yarapwily Oy XONaTAa aTOM ANPONAPMHMHI MATHHMT
xoccanaps Grnad Gornanrad. ATOM AIPOJAPHHEHI MATHETHIMH Y TapHHHT
¥3 Yxu arpodhuna afinaduiul unan TYIYHTHPHIALAH, AIPONapHUHT Oy Xy-
CYCHATIAPKMHY cumEnap neb afitunazu. Aaponap 3NeKTp 3apanura sra
6¥nub, ynapHuEr alnanvmi alinaHMa TOK B2 MATHMT MalfIOHH XOCHI
KNNanw, WYHUHT yiYH XaM SAPONapHd MAETTH MarHHT9JIapra {Auiomap-
ra) Takkociail MYyMKHH. Arap BOHOPOA aToMNapHiaH TANIKWUN TOMraH
KaHIAANp MOAAAHH KY4JIH MaTHMT Maigonura (KywiaHuwmn Hg} swol-
NAITTHPCA, YHAATH MATHUT AMAONTapy KOMITaC MHIHHUAT epMArHUY Mafi-
FOHHUra Kapa6 Mocnanmmra yxmab iyuanany (23-pacum).

23-pacM. Aapo AUNONIAPYHHHT MATHRT MaHaoHH Kyunawumu
Oy nmarannary (a) sa yuuHr Sopnuruaara (6) ¥namnnnapu.

|

2

HOROpH 4acTOTaANH Ky<WIH HMIOYNEC TABCHD ITHO AP0 qunonniapuHu
MaruuT MaliToHAHHAr BYpanumura Hucbara Oypul MyMxiH. Sapo Mar-
HUTA2PMHUHT ¥3Hra XOCAHIH fUyHIAH HOOPATKH, IOKOPH YacToTald MM-
HyMbCAal kelun ynap Tesna Oomnanmruy xonarra KalTmacnadg MarHut
Malinons aTpodiaa MLanpoxka Yxwat atinanann (24-pacu),

I

H,

N
e "
\{ N

24-pacM. MaruyT MaliioH atpoduaa aifnaHyBsYH SAPO AMITOUIZPH.




i¥n mesropaars MalRET AMNOAGADHAMHT ONPANMKREra XapaKsTy
maisoy AYnamimMra DepreHAMKYIAp koHnarad IOKOpH HACTOTATH
FanTakia ¥arapysyad MarHHT MalnoHHN Xocun kunank. Wlywrnaii xumub,
MabIyM KydhanHil naino 6Ynub yHAHr 4acToTacy saApe AMNO/UIAPHHAHT
afinannmra Termmym xucobnagann. KOkoph vactoTany KyuNARMIOEUET
xocwn Gyauum AMP curpami GYaub, y aroM SAPONaPHHMHT CONUIA Npo-
NOPIMOHAN Ba ATOM SAPOAAPH TAUIKAN TONTaH MOREKYNaHHHT COH ¥Ng0Ry
xycobnaHany.

AnpoyyHT MarkiT XyCyCHATR Xapakat MUKIOp MOMeRTH (ujiaH Oen-
THAHAIH, SbHA Y COMHANApra ara 6¥1ub, keanT KMMECH HazapUgcura aco-
CAH SAPOJAPHKHE 3HT K¥II XAPaKaT MAKIOP MOMEHTH AXIUT BA APUM Kuii-
MaT7apza SYmimy MyMKHH. Cnizany kBadT connu J ne6 Genrunacak, aapo
2J+1 xonataa OYMHIIA MYMKHH.

Arap J=0 ra tenr 6¥sca, MarauT MOMEHTH XaM HOMTa TeHT (Ynany,
HoJira Tewr GYaMaca, y XonAa MardutT MOMEHTH Xapakal MOMEHTHHHHT
BEKTOpPHTA AOMM mapannen O¥naju. Arap MardutT MOMEHT KviiMaTUHK |
{Mr0) Guman Genrwracax, SyTyH yadamuraH MarHHUT MOMEHTTAPHHHHT
xuimary mp,) Gunas udoma xumuHamy, GyHA2 MaTHHT KBaHT cod (m)
Kylinoars kufimarnapra ara 6y aauu;

m=), J-1,J-2........ J+lennene. 1-J.

XapaxaTHHHT MHKLOP MOMSHTH B2 MATHHT MOMEHT BEKTOPHADH IA-
pannen 6YnraHn y9yH AEPOHHHT MRTHHT MOMEHTH XYCYCHATHHY Kyitnaara
TeHrnaMa GuiaH udoaanam MyMKHEH:

u=yJh

} - MArHUT MOMEHTYH

¥ - THAPOMATHHT HucOHiHIrH,

J - CIIMHAR KBBHT COHM

h - TInanx gouMuiich

¥ - $7140B Gupmury pamman. rayce . cex’.

SIIpOHUHT MarMHMT MOMEHTH KuifiMaTHHM FpOTOH (Crimud J=1/2)
6¥itnua oanuca, eh/2 MpC ra Tenr, 6yBna Mp-npoToH MaccacH, e-poToH
3apamn, C-8pyFiuK TE3Nury,

SOpoHUHr xaKUKKP AP0 MOMEHT crmi ) ra TeHr Gyica, MarHHT
MOMEHT KyiuIarusa Hpoaanatagu:

_ch
H= 8 oMpC @n

g -YavoBcKs AoEMHINMK 6Ynnb, sgpo (xe) - oMuni feb alftunad.
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Arap pasphrii CHCTEMANATH NMEMEHTIApHE TAXNHWA KHWIMHCA, yrap-
HUHI TAPTHO HOMEPH, MACCACH Ba CITMEIApH opacuia MabiyM Gorslanmin
Gopnuruen Omamin MyMkidH. Macca MHMKIOpH TOK COHIapAaH wOopar
6¥nca, sapo coueu J = 1/2 ra TeHr, Macca COHU Ba TapTHG HOMepH XydT
coH Gynca, J=0 ra Terr, Macca coHH KyQiT, TAPTHO HOMEPH TOK COHNAPIAH
nGopar 6¥nca. CIHAAAP AXNAT CONNAPAAK TANFKHI TOTIANH.

Crougtmu xsanT cod J=0 6¥ica, Anpo MardHT MOMEHTra 3ra 3IMac.
Lyuusr yayu 6y aTom SAposapy MartdT pe3OHAHC CUEKTPHHY XOCHN
xitmaiiam (C'% sa 0'%5). Oprasnk Monexynanap acocan C, H pa O napnan
TAIIKKHA TOITAAH, YNapHHK (aKarT BoAopold atoM sxpocH (MpoToH) 6¥itnda
ypramunrain yuyH SAMPHuAr mporoH - Mardut pesonadcr ([TMP) typm
zeb wpnTunany. Cnyd cony | B2 YHAAH OKOPH CORNMapaaH rbopar 6¥arad
KAPONAP MATHHT MOMEHTAAH TAIIKAPH MIEKTP KBAXPYIION MOMEHTFa XaM
314, YN2PHEHF X0CCaNapHHK agpoeuil keagpynon pesonancH (SIKP) épna-
MHIa ¥praniul MyMKBH CH,, “N,, *Ct, "Br).

Keranpyron peraiga Muxzaop 6yHuya TeHr, aMMO KHIFON MOMEHTNA-
PH KapaMa-kapiny 6¥rad Ba MabIyM Macohana xoHNailrag MKK# JANO-
Jrax nbopar sIeKTp 3apaay HONra TeHr OYnraH cHCTeMaHY TYINYHHIAIH.

Crunsy keagt cod J=1/2 ra TeHr aroM sSOpOnapHra BOJOpPOANAH
tamxapn “C, F, *'P napum xaMm KupuTuim MymkuH, Oprawux Moasaiap-
HUHT TY3HIHIIHEN YpraHaguran, amaﬂnéma KEHT TapKANraH CTIEKTPOCKO-
nHA Xunapuaas 6upu AMP ruar C typu xucobranans.

Comura sra GYnraH MHTTH MRTHWT 33appadaHMHr Ky4naHums H
Oynray Margur mafizoHura KMpHMTHACA, MacanaH Y3 MarHeT malnoHHra
sra 6§nran mpoTOHHU YBTHUOOPra ONUHCA, YHHHT MarHMT MaiiqoHH TauKy
MArHHT MaitooHH OunaH TabcupnaHud, my makiaoHra HucGaran Typim
XONATnapHH sramiaiian. MarBuT MaifgoHHza AApoHH Ira/nab ofanuraH
XOM&T CORH KBAKT COHra {2)+1) GoFnnx.

IpoToHrnHT cnvun J=1/2 ra Tedr 6ynragu yuys (2J+1=2x1/2+1=2}
MarHeT MalioWHAa uxxu Xonarja CYnams, wbHY YHMHT KYY HHIBKIapH
TaNKH MalIol Kyd wi3nknapy G¥inaa 8kn yHTa Kapama-Kapiiv fynanraq
Oy nuumM MymxdH (25-pacm).

=F=1=

I=-1/2

25-pacM. SIApo CRBHHHMAT MATHAT MalA0OHUAATH UKKH X01aTH




Maraur ™mafigoHH, TallKi MarHutT Maiinonn O%iuwya Hynmanrau
Aaponap (cmvHM 1/2 ra TEWr) Talky MaHaoH Ky4NaHHWI KHHMaTHHHHC
{Hy) omvmnra cababuu O¥nca, TeckapW cnuera sra Oynram agponap
AKCHHYa YHHHT KuiiMaTuHy kamafiTHpanu, Oy »ca ¥3 HasCaTHAQ MarHUT
MafnOHHAa AAPONap IHEPTETHK IOFOHACHHWHI HKKHIa aXpaldlIHIINIA
cababuu 6¥nanu (26-pacm).

L=- 12 4, sarmwr safiao —
HUTA aHTHHAPEAACA
| l nApOAZP
4 :ﬁ .
Ha Madiaon Giana :
TaNAATH RADOALD
IHEPIHACH Ho MarumT Matao -
HATA NARAANEA
I=+112 AAPOARD

26-pacM, Talrky MaruuT Mait1o0HKAArH ANPOTAp SHEPrUACHHUHT
MOFOHANAPTA A Pantim.

Wynna#t kunn, AaponapHUAT GHP KRCMH MACTKH NOFOHAIA, KOMTaH
KHCMH 3CA IOKOPH ROFoHaza ofinawany, [Torodanap sHEprHANAPHHHHT
tdapku AE ra tenr. TaGnuiiky, nacTky MOFOHA 3HEPTUACH KMYHK GVnraHu
YUYH YHAQ IOKOpU TofoHara Hucaran KyNpok SApoiap koiaallian, aM-
MO TalikH Maraut maiinod Hy ra mucBaran napannen J=+1/2 Ba antuna-
pannen J=-1/2 aaponap snepruacuHuHr Gapky AE kyaa knuuk 6¥aran-
TIHrK cababiu KopH Ba KyliH NOFOHANArd AIponap COHU XaMm OMp-Oupura
AKHE C¥nand. OaaTaard TeMnepaTypasa HKOPH Ba Ky#H DOFoHaIap 3u4-
nurugary gapk yMyMuit aaporapuusr 0,0001 kHemuaan owmMaitny. Maca-
nax, wkopu noronaaa 1000000 ta agpo xkolinawran 6ynca, Ky#n noro-
Haga 1000010 Ta agpo, A-HH MANTHOHAAH YHTArMHA AAPO OpPTUK G¥naau
xonoc. MygozaHaTaa TypraH aHa wly cUcTeMara INeKTPOMarHHT TYNKWH-
Jiap GunaH TakCHp 3TTHPINCE, Gy TYIKMHIAp SHEPrUicH NoroHanap dapkH
AE ra MOC KeNnrad BaKTAa pe3OHaHC XOAMCAcH Ky3aTHaanu. Pesonanc Ha-
TUxachaa KyHH noroHanary saponap AE ra Gapofap 3HeprusHH HOTHO
HOKOPH [OFOHAara Ytamunap, SbHU MaiinoH Oyiinad #yHanranw cnunnap
(J=+1/2) Teckapi ToMOHra ¥arapaan.

PesonaHt WKKana NoroHana AAPONAP COHH TEHrNAWIyHua HaBOM
3Tald Ba 3AEKTPOMArHHT HYP TARCHPH TYXTATHAra4 AAponap TAKCUMOTH
AHA aBBANTH MYBO3aHaT XONarnra KatiraaW. PesoHaHcoa muITupok aranp-
TaH AApOIap COHH KaM moroHatap ¥pracuparn snepreTHi dpapk AE kuuHk



6ynrann cababnu, 1ApoAApHA KYIFATHIL YUY (KaTTa TYAKEH Y3YHIHK B
KHYHK 9aCTOTANH) panuo TYNKHHAApH OufaH TabCHp ITHIN eTapiu
XucoGaaHaIn.

TMoroyanap 3HepPrAsiapuHMHr Gapky TAWKK KySRAHWIEra TYFpH
IPONOPUHOHARAKP:
h-y-H,

" (22)

Bynaa h - Inank goumMuiicH, ¥ - (CHIPOMArHUT HuCOMWIMUK) Y3rap-
Mac nponopuuonannnk koahpuunenty, H, - tamkn Maitgon ky<ranran-
IMTH GYITaHA YuyH

h-y-H T H
hy=—--% v =1t
I &xn I (23)
Anpo MArHUT PE30HAHCHHH KY3ATHH YYYH AHHKNaHaEIraH moana-
HAHT 5-20% nn 3pUTMACH ANaMeTPH 5 MM OVnran mMua aMITyNara comH-

HHG, JOKOpHU KYYUTaHHILIH MarHUT MaliA0HUTa KUPHTANAZN (27-pacMm).

AE =

Fedeparop Kfopux AeTerTop

27-pacm. AMP crexTpOMETPUHHHT OL1MH YH3IMAcH

AMnyna atpoHaaru ranraxkiaH paiHo HacTOTamd ¥3rapyB4aH TOK
YTKazunaaH, YHHHI 4acTOTacd reHepaTopAaH ¥3rapTpuG TypHAanu.
fanTaKkaari TOK SAPONApHU KY3FaTyBuy 3Heprus manbau pasmdacuun Ga-
xapaau. YarapyBsuan Tok yactorack 23-TeHrnaManary KMBMaTra Moc Ke-
raHga pe3oHaHC Xooucack coamup Oymafd Ba 3HEPIMAHHHT IOTHAHLIA
XucobHIra FanTakaa TOK KaMaint KeTaxy. DHeprus WOTHAHIIN TYraraHugad
KeHHH, 32aHXHPOArA TOK aclM XOMRTa KaiiTafH. /anTaKaary Tox KniMaru-
HEHT KaMafiunre (cHrdan) KydadTuprad opkartn ¥imésap acGobrna Tuk
¥ KKHCHMOH YHM3HK KYPHHUIMAA 8346 onuBaan (28-pacM).

Ilyxaat kG, SIMP cnexrpoMeTp EpamMuaa OpraHuK DUPHKMA
TApkuOHAArH BOAOPOR AAPOAapH NPOTOHMApHTa OHA CHrHANAp 8306 onH-
Haan, Pumatinagarad spuTyBunnap Tapknbuaa nporowsap 0¥ nMacury



H,

28-pacm. AAMP cniekTpHAard CHrHAN KYpHHADIN.

Kepak, WYHKM 3pUTYBYH [POTOHAAPHHHHI CHIHAIAPH TEKUIHPHAASTTaH
MO/Ia CMTHALIApHHH Gepkutu® kyiimimm Mymkud. Hlywsnr yuyH xam
aHHK-NAHAETTay MOARAHHHT 25-30 Mr MUKHOPH TY¥PTXAOPIIA YINEPOA Fpu-
TyBYHCHIA Eku jefiTepuiira anMaiuraH AefiTepo paTyBUMIap (Aeifrepo-
alleToH, AefiTepoMeTaHol, AelirepoxaopadopM) Aa IpHTHAZIH.

Xosupru 2amon SIMP cnekTpoMerpnapudu KyHunaru acocmuii Gen-
runapra xapat TYpKyMna MyMKHH:

1} Houmuii Ba 3MeKTpOMarHuT yCyOn acocHfa MArHAT MalioHH Xo-
CHJI KHJTHI,

2) MaruaT MaitnoHKHHAT Ky9naHHILA Typura Symmn(40, 60, 100,
220, 300 pa 500 MI'u). :

3) Vpranunamaras saponapaunr Typura kapaG (‘H, °F, *'P, °C sa
Gomika saponap).

AHNK MaLNyMOT OMHIN Y9YH COSKTPRArY CHTHANAZPHRET GHp-Cupu-
JaH AXIA SKpannd YMKKLYra katTa yeTHOOp Gepunmatd, luynapra acocaH
SMP cnexrpoMeTpnapHuar uuwtaw sacroracy 100, 220, 350 sa 500 MI'n
GynranmapuaaH QoiaanaHuul Makcanra Mysodux XacoOnaHany.

PesoraiC XOAWCACHHMHr aMala OMMUIWAZ MarHHT MaflZoHHWHr
Kyunaguie povMu#t OVmumM 3apyp, MYHiH JOMMUN MarHuT MaligoHud-
HUHT MIMIATHARILH MATHET MaliIOBHHHHT Y3rapMaciHK MacatacHHH cOl-
DAAnTUpaaM, Oy XonatAa yHHAT Y3rapMaciiry TallkH TeMIeparypaHuHr
§3rapumu Ba KaHjaiaup anexTp maxbanna y3rapuuinap Guran Genruia-
Hagy. Macanan, SAnonuns "Xuradu” GUPMAcHHUHT COEKTPOMETPRdpHIA
JOHMMU MArHHT HCCHKNMKAAH Myxoda3a KHJIHHIAH XONKATH Maxcyc
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Kypuima OynuG MarHut MaliIOHMHMHr  Y3rapummra Te3 TabCHP

Kypcaranu. Alipum 3amonasuii SIMP criektpoMeTpiapuuHr Typaapu 29-,
30- Ba 3 1-pacmua =

Pacm 30. "Bapuan" ¢dupmacuuuur XL-100 SIMP criekrpomerpu (AKLLI)



31-pacm. "Tecna" pupmacuuuur 100 My nm SAMP cnekrpomerpu. (Ye-
XOCMOBAKHS).

Marnur mMaiionn Hamynara Oup Xuila TabCHp STHILH YUYH MOLIA
IPHTMACH COJIMHIAH aMITyJIaHH MarHuT MaiiloHuaa aiianTupud Typui
3apyp. AMIyJlaHH aliladTHPHII HAaTHKAacua HAMYHaHHHI XaKMHra Tab-
CHp 3TYBYM MAarHuT MaiaoHu Ypraya xonaraa 6ynaau, 6y aca ¥3 HaBbaTH-
Jla CIEKTPHUHT cHaTHHI olMpUIITra MMKOH Oepain.

CrekTpoMeTpIapHUHI ce3rupauruid Gaxomam y4yH 3TuinbeH3on-
HUHT TYPTXJA0paH yriaepomaarn 1%-au 3pHTMAcHHHHT CTIEKTpH E3u1H0,
CHrHAIAPHUHT OUp-Oupuaan akpanu® YMKMLI X0NaTH YpraHuiajin.

CreKTpOMETPHHHI CHUIHAJIAPHH aApaTHil KOOWJIMATH CHIHANnap
opacujarn macodaHu aHHKJIall Ba afipHM CHrHaUIapHuHr Kenrmuru 0,5
repiuian owmacauru 6unan 6enrunanans (32-pacm).

CrnexkTpoMETpAapHHHT IHT acOCHi KHCMIapura sHa HamyHadu Gup
XHJI Temneparypana ymnad Typaaurad MexaHu3m, HHTErpaTtop Ba CHrHal-
JIap HHTEHCHBITMIHHY JKamiaiaurad KypuiaManapHi KHPHTHIL MyMKHH.

CriekTpoMEeTPHUHT Temmnepatypa OnnaH OOFIaHraH KUCMMHHMHT XH3-
MatH wyHaan nbopartku, Oynnan doiinananu® namysaunu -170° nan 250°
raua opaqMKIa CreKTpJapHHyu Yprauui MyMkuH, Oy aca opraHuxk MoJua-
napuusr (azoBuii  Ty3mnMmmapun Ba alipum  OMpuKManapaa IpHTMa
X0llaTH/a TayTOMEp IIakinap 6OpIHIrHHN aHHKIalaa Epaam bepanu.



-

& 7 6 5 a4 3 2 1 0
32-pacm. 1%-m 3THNGSH30N IPUTMACHHHHT CHIEKTPH.

SAMP nunr jpopmynacura (23) s»tubop Gepiisica, v-pe30HaHC YacTo-
TaCH MABJYM KyWNaHHIINArd MarHuT Maii3oHWXa MariHuT MOMEHTHHHT
KeiiMatn GunaH GenrwmaHanu. Arap cirH Kuitmaty J=1/2, Talikg MarHuT
mMargouvHuHr xyumandios H=10000 rc (rayc) ra Tenr Oynca, AMP dop-
Mymacu $paamua xpcoGnad alipum aToM SApONAPHHMAT YacToTa KuiMar-
NAPANY ONKIL MYMKHH.

L {MarEMT MOMCHT) v (dactora)
'H 2,7927 42,577 MI'y
Be 0,70216 10,705 Mt
¥F 2,6273 40,055 MI'n

HOxopuaary kuifMaTnapaad imyHaali Xynocars KENHII MYMKHH, S5HH
HaMyHail ApoTeH 6¥iinga crieKTpHHY YpraHHLAA CIEKTpPOMEeTpaary re-
HEPATOPHHHI HMITYAsC MEKAOPH 42,5 MI'u nan xam 6Y¥aMacaury nosmm,
uyHKH WIyHAal mapoutaa AMP dopMynacupard KOHYHAATra TYRA %KaB06
Depunagu.

AMP cneKTPOCKOMAAHUHAT aMaMETAA KeHT MUKECHA WIMIATHNAAM-
I'aH TYDH - NPOTOH MarHuT pesosancH (TIMP) 6ynub, keilunru xucMnapaa
MIMP uuir napaMerpnapH Ba axaMMsTH XakHaa Oaradoun TaHMmHG
YMKHNAAK.

IL [IMP coexTpockonBARKMAT NRAPAMETPIAPH

[TpoTOH MarHMT pe3oMaHCH HKKHTA MapameTp, SHHH KHMEBHH CHI-
WHIN Ba CIIH-CIOMHTAPHMHTL §3ap0 TabCHP KOHCTAHTAcH OUNAH H30XNaHuG,
YNAPHHMHE KMHMATAApH OPrasuKk MOASKYIAHART TY3HAHIIMIA XAM/I4 YIap-
Jary 3MEXTPOHIIAP SHYANIHBMHT TaKCUMOTHIa GoFnuK xpcobianaiy.



1. Kumé&snil cnasu,

Monexynanapaaru xamMma tpotodnap Sup-Ouprman rabuatar dapk
Kunmvaca ynap Gurra ymymuil CurHanga HaMoEH GYAHIIA KepaK, ThHH 23-
TeNriaMajary v, v Ba Hy kniiMatnap 6apya npotonnap yyyH JOMMWHIMP.
AManuériaa kyn xXomnapia OWiTa MONEKYNAHUHT TYPNH QYHKUMOHAN Ty-
pyxnapuiard BOAOPOA ATOMIADHHMHI PE3CHAHC YACTOTACH - v Oup-
Ouprpan dapk xunamy, AMP yeynuHUHr acocHaa XaM Iy XkapadH &TamM.
Bonopona aromura Gesocura OGHPHKKAH YIIEPOA aTOMH EKH Ity aTOMTA Ty-
TAMIrAY (YHRKUHOHAN TYPYXHUHI 3NEKTPOHra MOHMIUTHTE (3/IEKTPOHMAH-
$Uitauri) BOAOPON ATOMUHMAT MEKTPOH OyNYTH 3RUIHIMHH K¥T1 €KY 03
Japaxana Kamaitapasd. Macanan, 6as3n npotounap kyinGor, 6oluKanapn
aca opanH ki yuOOF TabcHpHAa OYrany, SLHY BOXOPOA aTOMH aTpodHia-
[H NEKTPOH OyIyT 3UIHTH TPOTOHHH (BOROPON SOPOCHHK) TAWIKH Maj-
HAT MallnoH TabcUpUAaH caknaiian (3kpaunalian). IUynMHT yuyH npoToH
arpoduia IMEKTPOH GyNYyTHHHNT X¥n &Ky OMMIUra MOC PABHIUIA Npo-
TORIAP pe3OHAHC YACTOTRCHHUHT KxitMaTh ORp-OHpHIaH $apk Kunaay.

Taxaun yTunagrrad MOLAA MATHUT Mai{IOHHTa KUPRTHITAKNA YARKT
anextTpornapa Hy malizon Hyuanran MarauT ausuknapn arpodgmaa altnaka
Gomnaliny sa dMeKTPOHNAPHUAT Oy alinanyiud ¥3 Hasbarufa nporonnap
atpoduna Ho ra HucharaH KHYMK OYAraH sa yHra Kapiy HyHaqraH sHry
foKaN (KMYUK XaXMHaru) MarHs Maﬁnonuﬂﬂ By>KyAra xesnrupany (Jlesu
KOHYRH, 33-pacm).

H,

7
‘ H nox.
33-pacm. Tanuku maitnos Hy Tancupraa aoxan MaruyT Maitnons Hp,
HHHT X0CHT B§NHmA.

Jlokan maitzosRHAr KubiMary Hy,=c GYnranma addexrus madzon-
Audr kutimati Hog,=Hp-H .. 6¥namu. Harixana aapora Tawcup sTagtran
(Hq-H,) kysnanHi pesoxatc ydyH xepak Gyaran H, xpitmarnan kamadau.
Pezouancru xysarum ydyH MaWnoH KYYIAHHIIMEM SKPAHNAHKIT
TabCHPHUTa TEHT MUKIOpNA OWIHPHS yeu nactnabku He xudiMaTvra kentu-
pnun kepak Gymann. 1Hynnafi kumm6, sapora Tabcup 3Taérrad agdexTns
MarHuT MaitaoH KultMath KyAuaarada uonamaHaig:
Hap=Ho-oHe=(1-0)H,
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H,y4x - BpoToH aTpoduaard JekTpoHAap Xocu kuarad Hq ra kapuu
fyHanraH noKan MarHuT maiinod kuiiMatH o (curMa) 3KpaHjadil KoH-
cTanTacu ged alitunanu. BunoGapHH, 3NekTpoH GYJNYTH 3HUAMCH KanuH
(xarTa) Gynrad npotonnap atpohuaa Hp ra xapum ityHanran mafiion Kar-
Ta GynraHn ¢abaGnM ynapHuHT PE3CHAHCH YMYH KaTTapoK KY4/IaHHII
(ABHN KATTAPOK YacToTa) kepak OYraaH Ba aKCHHua INEKTPOoH BynyTn
3HUYMIH CHIPaKAALWLaH (¢ -KHYHUK) - NPOTOHNap aTpoduaa KHYHK JoKal
MailnoH Xockn GYnraHn yyyH ynap KHMHKPOK KYYNaHWWIAA pe3oHaHcra
yupa#iau.

[IpoToHra K¥1UHK aTOM BA MyPYXNapHHHT INEKTPOHAKLENTOP X0Cca-
cH KaH4a xarta 6¥nca, nporon atpodUaarH INEKTPOH OYAYTHHHHAT aKILEn-
TOP TOMOHHTA TOPTHIMIIKM XMCOGHra MPOTOHHHHI 3KPAHNAHUINN KAM Ba
AoKan MaiaoH KMHMATH XaM WYHYA KMUHK BYnanu, aMMO IMEKTPOHIOHOp
aToM BA TYPYXJAp aKcHHYa TakCHp k¥pcarann. MacanaH, MeTHIaMHH Ba
METHAXTIOPHALATH METHA IYpyX NPOTOHNAPH CUFHANUHMHL ¥PHH CONHLI-
THPUACAE METHIAMUH yuyH Oy CHIHAN Kyund Malinouna Hamo&H 6y nanu.

Oprannk Mopgamapauar AMP curvannapu kyunanuu 14000 ap-
cTen GYnraH MarHuT Maiinounaa 60-10° repunu 3nexTpOMarHMT TYIKUH-
nap WTUIHWH Gunal, onataa 700-900 I'u opanuruaa Kyzatunaau. Arap
OMp MOZOAHWHT TYPNH CUTHAIUIAPH opackdard macodann 1 [ Gupauruga
aHNKIaW Kepak Gyaca, v xonna 60-10° repura HUCGATaH YH MUIHOH Map-
T4 KHYHK YacTOTAaHH ¥IJall xy1a KaTTa aHuknukiu tanad sragu. LyHnar
YUyH ONTHK criekTpockonuanas gapkn, AMP cnextpockonusna curHan-
NAPHUHT ¥pxn abeconmtoT amac, Ganku HUcOuit kniiMaTnapaa K¥pcaTunann.
AHWKNAHAETIAH MOLAa NMPOTOHNAPH CHIHATMHURT ¥pHU Gupop cTanpapt
(3Tanon) MoAaa NPOTOHRAPHHHHT CHrHanMra HucOaTaH OenrknaHanu ea
6y MKKH CHFHaN YacToTanapHHUHT Gapky kWMEBWHA cumkuw aed afituna-
A, 3Tanod Moana GMTTa HHTEHCHB CMrHAN Gepuiuy Ba GOLUKa IpOTOHNAp
CHIHATIWAAH 4YeTaa skofinawing 3apyp. By Tanabnapra terpaMeTniciian -
(CH5),Si xkapof Gepany. Xankapo sranod cudaruna kabyn KIHHMAH TeT-
paMeTacHraduHAT (TMC) KyHHpary XycycCHATAapH MaBkyA:

a) ynaard 12 npoton xaM Oup xunaa xypluab onuHrat, Aemak ynap-
HMHT 3KpaHAaaHuW koHcrantacy 6up xum, Wywanr yavnw TMC Sutra vac-
TOTANAH SHEPrUAHH KOTANH, SEHH CNEKTPAA ATOHA CHIHAN Ky3aTHNanu.

6) 6y curHan 3Hr Kyuad Maiponna xofinawrad. OpraHvk GUpHKMa-
napaary fapua NpOTCHAAp 3¢a HHCOATaH KyuycW3 MaiiIoHZa pe3oHaHCcra
yupaiian.

B) TMC Oowka opraHuk OHpHkManap GHNaH KMMEBWH TancHpRaiil-
Malian Ba ocoH yuysyawaup. Crnektp onu® 6YNMHrannaH keHud MONTaHK
AHA OCOHTHHA XKPaTHO ONHIL MyMKHH.



TMC HEHHr kaMuHTEH UIyHIaH HOopaTky, ¥ Gab3d Opranux CHpUk-
MATAPHHHT IPATMANIAPHAA AXIUKM ApataimMaitny. AMITynaZariH aHHKIAHA-
&rran moana spurtMacura TMC pad 2-3 tomun toMmuzumany. TMC Texnm-
PUNANIMIEH IPHTMa OHIIAH AXWM apanammarad xomnapaa TMC $puura
Oenzosn, yunamud OyTun cmypTy ymaTandny mymkud. TMC curnans-
HMHI' chiekTpaars Ypux Hon paxkavu OwnaH GearnnasauG, Kosraw CUrHad-
JIAPHMAT ¥pHHK aHa DIy Honra HucOaran repunapaa YmiananH.

TerpameTHneHCHNAHNAH TAWIKAPH 3TANOH MOIAA CHpATHAA IKBHEA-
NleHT nporounapra 3ra 6Yarad rexcamerangucunoxcan (TMIAC) nan doii-
JANaHWIay, YHHHI' CHIHAM CHHITIeT KYpHRHMAA HaMoEH 6ynub CDCI,
apurMacuza TMC ra suchHarad kuMEsMl CHDrUI KutiMaty 0,055 M.X. ra
TEHT.

EH; CHy cH,
HiC—$i—0~Si—CH, N
ity CHs o,
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I'MJIC vuar TMC man adzannery wyHoas nboparky, y KyTrasa
OPTaHHK IPUTYBURAAPAA AXUIH IPHHIH, XaMad JOKOPH TEMINEPATYPAA XaM
YHY HUUIATHO CIeXTpfapH® ORHIN MYMKHH (KalHaur Temmeparypa-
¢u=100,5°C). lynpait sTanoH MOILIA KATOPUTa OXTAMETHILINKAOTETPacH-
nokcad (OLITC) Ha KNPRTHUT MYMKKH.

CriekTpfiari CUrHANAPHMHT YPHE repiapaa ndoaananca, CHrHan
VYPHH CIEKTPOMETD Marhut Mallons Kyumanumd H kuiimarnra nponop-
UMOHAN paBHLIAa ¥3rapaau. Macanas, 60 MI'n i clieKTpomerpaa IIPOTOH
TMC ra Hucbatan 120 repuga pesonanc Gepea, 100 MI'L tupa 6y xkmiimar
200 repura TeHr 6ynaay. Typnd YacToTany croeKTpoMeTpiAapda €3@iraH
CREKTP CHMHAANAPHHY TAKKOCNALl YHYH replrapAa HQOopanaHraH cCHraan
YaCTOTACH CUCKTPOMETPHEM M dacTotacura GYmuraan. Xocul KMANHraH
OMPJHK MILYH Y9acTOTara HucOaTaH ONHMHTAH MUIHOW yiymiAapxah uGo-
par. Kumépiii CHIDKMIMHHAT MIWUTHOH yayuuiap GHpIHTH CTIEKTPOMETP-
HAHT WO YacTOTacH (Ekd MATHUT MaimoH Kywnanmmy H,) Kufimarura
Gosumk amac. Muutios ynywnap Gupnury gensra (8) xapgu 6uman Gen-
runannb kKyluaary Gopmyira acocHna xucobnaganu: '

5= Av-10°
Vr
6y epaa, 6 - KUMEBHI CLUDKHITHIHT MUUTHOH YTy IARap OHpIHIH;

(24
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Av - aHUKTAHAETTAH HaMYHa B3 PTANCHE MCINA CHIHAKRApT Jac-
ToTANApUHUHT hapxy (repuna udopananran KamEsuli
CHILAMIN);

Vr - CIEKTPOMETP MEHECPATOPHHMET HI YACTOTACH,

- 10°- Kynalinuk YIyH KHPUTHIAH KYUaHTYRIH.

Acnnga Oy koaduneHT repwlapay MerarepuiaphaH KeATHPHITa-
umzan (10%) kenu6 dnkkan 6Y7HG, CREKTPOMETp MII HaCTOTACH MHJUTHOR-
Had GHp Heua xpcca YNyl Y3rapTRpUNTaHiaK pe3OHAHC BYXKYATa KeMH-
pipHE K¥pcarann. IOKopiia KeNTHPIIray MHCOHIars KHMEBHH CHITKMII-
HY MAJUTHOH YJIYTIA4 KyHBEATHY A XHCOONal MyMKHH.

120l _ 2.0-10°

60-10°Tu

€K 2,0 MULTHOH YJTyLI (M.Y.)

SIMP criekTprapaa cHrHAR YpHUHA Gelruian yuyH BKKH Xin IKaila
Ka0yNl KHWIHHCAH!

1} & nexanana ranon TMC HHHE CMIHANHHE HOSE MIEITHOM YIIYIG
Je6 onuAany, Oyua2 HaMyHaHWHE cHrHasinapu O Ounax 10 M1, opamuriga
Hamoél Gyramn,

2) t (ray) wxanana aca TMC curganuaunr Ypuu 10 M.y. ra Tedr ieb
ONUHTAH Ba KONTaH CUTHANNIADHHHF KMMaTH YHrAaH wanra kaMabiud Go-
pud 10 6unan 0 M.y. opanurkia Kysarunaay (34-pacM). Xap UxkKana wKa-
Jia Ypracwaa xkyna ojnii Gornanun Gop (25).

=10-8 (25)

JeMak kyuchus MalitoHAa pezoHane GepyRYH MPOTOHHUHT KUMESHI
CHIDKHINMIA & IHKanana Karra, T HKanaja 3¢a KHIHK KRAMaT MyBoQHK, Ke-
magy, aMmMo TIMP yuayd acocad T IKana MabiyM Kynainukka sra, SeHH
KHMEBHH CHMKHIY KHAMAT-TAPHHERE OpTHO GOpHINN MY CHrHAMNaPra Te-
THIIH EPOTOHNAP JKPAHAALMIHAKET opTHE Sopuiura MOC KenaaH.

[iMP COeKTp €3uUDIAaH aBBAJ, OHATOA ITANOH CUTHANH COEKTp &3~
JIanHraH Maxcyc KoFO3HHHHI Yrr wexkacumaru SIMP wxanacuauur (=0
&k =10 M.y.) unsprnra mocaad onunagn. CYHrpa CriekTp vanpjax Yurra
TOMOH, ABHU MaHA0H KywraHuiiy opTué Gopumn Taptubuza 1000, 500,
250,100 ra 50 I'n opanuruna &uaany. [IMP KXOFO3MHWET CTIEKTP OCTHIA
kypcaTanran paxammap 0 (8xu T) WKaNACH Y4yH TerduLiH Xucolnadany,
Knuux ammiomina €3mral T crpryuar [IMP ciextps 34-pacMaa
Gepuiran, yHna repu kuiMariaap OMAaH MIWUTHOHAAD YAYIIM OpacHAary
Myrocabar KypcaTiiaran,



DTHI CIUPTHBHHC METHR TYPYXHArH yuTa NIPOTOHE MATHHT XONaTH
KUXATHAAH ¥3aP0 3KBHBAJIENT, ALHH GHP XAN IKPaHTAHK KOHCTAHTACHTD
ara 6¥aub, Gomka nporownapra HecGaran inpok xpannamirad. iyaunr
YUYH METUR T'YpyXJa NpOTOWIAPHIa TErHIINW CHIHAM Ky4nd MaiAoHRa,
FEHH ITAMIOH CHTHATMIA AKMH KOHAA HaMofH OYnamu. MeTunes rypyxu-
HUHI WKKaTA HPOTOHHHHHT MATHAT X0nati 6up xunna 6¥nnd, ynapruwur
INEKTPOH OyNyTA KYIIHY 3MeKTPOHOAKIENTOp KACIOPO aTOMI TahCUPUa
Gynanu, NIYHHHT YYYH METHACH [YPYXKHWHI TIPOTOHNAPH METHI TypyX
NPOTOHRApH CHIHAMMKAH KyYCH3POK maligonna Hamoln O6¥manM, rugpo-
KCHJU TYPYXWEAFHW BOZOPOA ATOMNADMHMHI CHTHUTH KHCIIOPOD ATOMH
TALCHPUIA ABAKA KYJCH3IpoX MalZoHAa xKolnamaninap.
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34-pacM. DTUR CIMPTUHUKT KHYUHK aHuKMKna E3uaran [TMP crexpu.

1lynaatt knn6, TypsaH Kyplulosra ara 6¥aran NPOTOHNAPHUHT K-
MEBMA CWDKMII Kuiimarh Typiuvya GYnanm, SbHY NPOTOH CHTHANMBMHE
Ypum YHHHT $H KYLUHHCHHWRT Tabharwra 60rmMK. TIpOTOH CHrHANMMHYUHT
KHMEBUMI CHDKHUI KuiimaTHTa Kapab yun kypiab Typrau aroM €kd rypyx-
nap Xaxuaa MabNyMOT ONMID MYMKAH, AHMK TY3HIMINra sra O¥nrad xyna
KT opran#k GUpUKManap cneKTpHapHAaH kKMMEBHH CHIDKHI KHIMaTiapH
AHMKTAHKG Kaxealiap TY3RATan. JKaapaivap kY WAPXNAHTAH CEKTPrap
aTAacH acocHAa HOMabIyM MOARA CMEKTPAapH TaxNun 3THRAOH Ba Wy
MOIIa MPOTOHRApHHY Kypwab TypraH atoM €k (GyAKUMOHAn rypyxiap
T¥rprcuia mabayMoT osasai {1 1-kaapan).

JXanppannarn ManayMOT/iap AaUETHISH MONEKYTaCHAArH [POTOH
curHany onedwH Ba apOMATHK YI/ICBONOPOANAPHHHI TNPOTOHRApHTa
HHACOATAH Ky'Wid MaimoHAa HaMOEH GYAHIIMHY KYpcaTalH,

Typnd NPOTOHNAp CUrHAMMApH jAespmM kaTra O¥nMarad (1-2 M.y.)
opanuruda Kysarummmly Owian OHp Karopda CHHPTAAD Ba aMUHO-
OHpUKMaNapHary FUAPOKCHA BA AMHMHOTYPYX MPOTOHJIAPHHHHI CHFHEIH
GHp 03 KEHIPOK [AKNAa Ba KATTapoK (5-10 M.y.) opaBKiua Ky3aThiaiH.
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1 1-xazgpan.
[TpoTornapEAHT KUMEBHH CHITKAIL KuEMATNRPH
(spuryRun -xnopodopm, R - yriepogopon paaMkain)

Tporornap Typx | Kuméeuit cwi- | [lpotonmap typu | Kumésni cun-
HKNLL KM

M.Y. I'o M.y, [y

i 2 3 4 5 6

R—CHj 0,9 54 R—CH;—Ct 3,7 220
R—CH;—R 1,3 78 R—CH;—Br 3,5 210
Ry—CH ~2.0 120 R—CHy—I 32 190
R,C=CH; 50 300 R—CHI(Cly, 5,8 350
R,—C=CH ~5,3 320 R—O—CH; 3.8 220

R

@—H 7,3 440 (R—O)z‘gﬂz 5,3 320

= 2,5 150 0 9,7 580
R—~C=CH R _C:{B
RC=CR—-CH; ~1,8 108 Ry ~50 300
C4Hs—CH; 23 140 CeHs—OH ~7 420
R_..(i*_g_]-j_ ~11,0 660 R~-NH, 1-5
R 23 126
o=t—ciy

SAMP cnexTpnapysMHr §3ura xo¢ myRfaall XycycUATAAPHHY TVILY-
HHIIF YUYH CHIHALIAD ¥pHHHH GeATHIOBYR AHZ MKKH TyWyrua Ounad Ta-
HHIHMI 3apyp.

2. JIapaMarduT TOKAAP Ba KAMEBHE aaMammauw
TYIYHYASAPH
a) [Mapamarnur roknap.
Tapamarsut Toxnap TYHUAMaraH Opranyk GupuKManap MONeKya-
CUAATH KYWOOFHUNT TT-37CKTPOHNAPHHUHT MAITHHT MAlIOH YH3KKIAPH 8T~
podwya afinauma xapakaTHIAH XOCHN G¥namy, Wy KYmGOrmH cucTeMara

an
hehH



HUGCORTAH Xap X reOMETPHK XONaTIA KOAMALHNraH NPOTORAapra TypiHYa
TABCUP ITAAH. 35-pacMaa w-IMEKTPOHNAPHHHT MATHUT Malitony arpodmaa
attnasHu® XOCHN KHAIraH JIOKZN MarHUT mMalifoH UH3HKARAp HYHANMIHT Tac-
BUPNAHIaH,

B

35-pacu, benaon (a), anenersa rypyxu (6) sa anerunenmac () n-6oF
BACKTPOHMAPHHKHE MAMHHT MAliOHN aTpoduia atlUIaHHIIHAAH Xocun 6Yran
MarHRT MaRIOH YHIKKI2PHAWHT HYHATHIH

Bexzon xanxacu Ba anbJeryi TYPyXs TEKHCIHTHAR #ofinamran opo-
TOHNAp EHUIA TW-MNEKTPOHNIAD XOCHN KMITaH JOXaN MarHAT YH3HKNApH
Tk Matinos He ra mapainen papumiga iywanrany yuayH H, Mafizon
KYU/IauHIEK OpTali Ba HaTimkada 6y HPOTOHNAp CHIHANM KY4CH3 Malinon-
aa xy3arunayd. [lapamMarHuT TOKMApHUHC TalMKH Marvi? mafizoHra rna-
pannen HYHanrad KHCMUIA SKOUAAIUTAH TIPOTOHNAP CHFHANHHE KYYCU3
Malifonra CUIKHIL XOAMCACUIA HAPaMarHuT FKpannamui neb aitaranu.
AXCHHYA, KYIUHY MOJEKYJaHHHr OWpOp NPOTOHH OeH30m Xankack &K
ApASTUN TYPYXH TEKHCNATHrA [IRPHeHIKKY/IAP PaBHUIAA MapaMariuE TOK
W3HKIApH JoMpacHra dKWH kedca, Oy HyKTanapAs HapaMarHuT TOK
umznkiapy H, ra antunapannes Hyaanrann caGabnu y Iy TEKHCIHK yC-
THAA &1 OCTHAAH KOl OJIrad NPOTOHNAP PE3CHAHCH KYWIH MallnoHNa Ky-
3aTHnanK pa 8y XomMcara JUMArHHT 3KkpaunamHir ged afitunagu. PacMpa-
Fi rapamMarauT (0) sa DuMarhutT (B) SKpanNANHUIADANET MABKY LTI
acocuaa GeH30/1 Ba aNbASru/l NPOTOHAAPKHHHIT KyUCH3 MalloHAa, aueTH- -
ACH MONEKYNacHary TPOTOHHMHL Ky4SiH MahmoHNa HAMOSH OYNRUIHHK.
TYLIYHTUPHIN MyMKKH. =

Vpunbocapnap mapxyn Gywram Geﬁson XAKACHIArH APOMAaTHK'
TIPOTORNAPHUHr cBrHamnapu 6.5-8,0 m.y. opanurila HamofH Gynand.
Arap Oeu3on xXankacHpard YpuHOocap 3NEKTPOHONOHOD XyCyCusaTTa Jra
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6yaica, Macanad eHO)N €KY AHWIHH MOJEKyAaCHIA, XalKadard NpoToHNap
Henzongarara HUcOaTaH KyJIMpOK SKpaHaHuIra y4paiind, aynxku 6yd-
Oail Xonariapfa Xankamard 3MeKTpoH 3uuaur# kynasns. Kyn xomnapoa
OpTO-1pOTOHNAp OOIIKA NMPOTOHNAPra HHCOATAH KYTIPOK IKPARITANITAH,
r1apa-npoTOHNAPHHHT JKPAHNAHMIIK Opanuk xonatia 6ynanu. by narwka-
JIAp OPTO Ba Hapa-XOJATNAapAa VICKTPOH IHWINKHUHT oliMnMra cababin
6y, curannapHvHT OeH30/ NMPOTORSPHra HUCOATaN Kyuny Malidon/a
ygkura cababuy 6 nanu.

H(72my) NH,
@ H (6.90) H(5,50)
H (6,90) H(7.14)

H (6,90) H (6,87)

Arap ¥puabocap aklenrop Xycycuarra sra 6¥nca (Macanas, HUTpO-
GeH3onga), FOKOPHIArH XONATHIHT TeCKapicH coaup 6ynany, apHA OeH30n
CHPHanyra HUcOaTaH NapaMarHiT CHIKUII pyii Oepanu:

NO,
H{827%

H(7.57)
(7.69)

6) Kumépnii anMauHIII. _

Manmymiy, xytond xuméenit Gornap (OH, NH, SH) kyr6cus xora-
nesT Sorra (C-H) nucGaran Gexapop 6¥nub, Gup Monexynaaary ku K-
Hu monexynanapaard OH, NH, SH rypyxnapHHHr npoTornapi ¥3apo an-
mamuKu6 typaau. [Ipotounapru 6up aroMaan Houka aromra ¥Tub TypH-
Y KUHAMUK X0aHca OYnnG, GyHu KuMEpui anMaruMaum neb aliTanagy.
Mucon yuyn NH sa OH rypyxnapH npoTOHNapMHHHF ATMalIWHHIIHHH
TIPOTOHMAP KMMEBHH CHIDKHIT KHHAMaTAapura KaHAal TAbCHp KUMHIMHAAH
Gunpm MymkHH. [Tpovowrapna kuméenii anmampemy 6¥miMaran Bakria
(KyZa macT TeMNepaTypasa) asOTHUHE HOHOpP, KHCMOPOAHHAT aKUEnTop-
MK XycycHaTura 6utoan NH rypyxm npotosn kywin maiinonma, OH ry-
PYXHUKM 3C2 YHIAH YaIIpokKia - Kyucu3 Malijonna curuan Gepaigu, aMmo
yh TeMilepatypaciiia npoTOHIapHUHT YTHO Typumy cababnu NH sa CH
NpOTOHRAPH YHYH HKKHTA CHIHan YpHura Gurra YMyMuil cursam Kyszarh-
Jagu {36-pacm).

Hlyauur yuyn AMP cnexrpockonss EpraMuia MOJIeKy Talard Xapa-
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0d N
JW-—___,—-—-"W \—’W
OH, NH

|
.\,N_;JL\._Mfs

36-pacm. IpoTonrap kuMEBUH aTMall TRMITHHANT CHIHADIAPTa
TaBCUPY (@-114CT TeMRepaTypana, 0-yit Tenmeparypacy (25°C)na)

A

KaTNAHYBUH XapadHIapHy Ypraury MyMKAH, 9yHK Oynap crexrTpaa cur-
RAJUIAPHUHT COHMHEN Y3rapumura cababau 6Ynanu.

3. Caruannap cOHM Ba YAAPHHHT AHTCHCHBIIATH

Bup xnn kypumrosra sra G¥iran (Orp xal HacToTaga pesoHakc Oe-
PYBYM) RPOTOMNAP IKBUBANECHT APOTOHNAP, Xap XWI KypIIoBra 3ra §ynran
(xap XN 4acToTada afoxuua curHan Sepyeyl) OPOTOHNAD 3C3 HODKBHEA-
TenT nporonnap nel HoMmaHaZk. 3THI CIHPTVHHHT CHEKIPHAA Y4 XM
HOIKBHBATCHT NpoTORIap rypyxu - CHs, CH;, OH 6¥nranu yuys ywra
CHIHAN Ky3arunany, amMo CH; xaru yuta nporounap, CH; aars uxkkuta
MPOTOHNAp rypyXNapAary dKBUBANEHT IPoTOHNap xucoOnadamy. Llynunur-
Jex aneronaa (CH;-CO-CH,) 6 Ta sksHBaieHT NPOTOH, 3THIXJIOPHAAS 3ca
(CH;-CH,-Cl) meTnn Ba MeTHAeH RpoToHRaph SHP-OHPUTa HOPKBHBANCHT
xacobnanangy. Tlporonnap crepeokuMEBHi 3KBHBAREHT OYMHEM yuyH
yaap ¢azona Ky 60F EK¥ aCCHMMETPUK YIVICPOA aTOMHIa HHcOaran Oup
X#N XoHnaluriwn sapyp xucobnanagn. Macanan:

HsCan_ g HCa . .M
C=C C=C
HCs” TTH, . B THg
2-MeTHIMponeH 2-Opomnponer
HKKHMTA CHTHAN y9Ta CHrHaj
- CH; ()
Hg Hg
~C=C Hg He
o =N
Hg 14
Xnopsren 1-MeTHITIRKIOIPOTIaH

Y4Ta CHrHan TYpTa CHrHA
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Jlemak, cTepeokuMERUI SKBHBANCHT APOTOHNADHH KHMEBHH 2XBHBA-
JIeHT TIPOTORNAp el Kapam MyMKWH,
TIMP cnexrpockomia yolySu épnamunga alipuM TypyX NPOTOHAApH-
HUNT CHTHAIAPH COMMIa Kapal MOneKkynaHuAr ¢pasopult ty3wmHuy 61nan
HOFIRK MacamanapHi §pranum MyMKHH. Bynn TaCHHKIal Makcanuaa u-
METHAGOPMAMUIHEHT Yii TEMNCPATYPACHIA ONHHIAH CHEKTPUHH TaXIUI
KHJICAK YHMMT MONeKyjJacHiard HKKH MeTHN TYPYXHHHHT ¥3apo HO3KBH-
BAIGHTINNA yUYH 2,9 M.y. @A HKKWTa CHrHan Gopimry kysatunazn, 8,0
M.y. ia 3Ca aNbJeri)] ryYpyXUHAHT TIPOTOHHTA TETHINTH CHFHAT HaMoEH
6ynanu (37-pacm).
N

Corrore e

o J\, MJL___.JL

T

A & &

3?-pacM. L[nmemmbopmamunnum' l'lMP cnem‘pn.

Humerumpopmamun monekynacina C-N Oofn atpodmaa CH, ry-
PYXAAPUHUHT AMNAHUIE Te3NHTH KaM OYnranu ydyH cnekTpoMeTp MeTHn
TYPYXJApPAHAHT HKKH XHJI HO?KBHBAJIEHT XOJIATH OpacHIaru (apkHa ce-
3HIT UMKOHHATATA 3Ta G¥nanu. Arap [y cliekTp IOROPHPOK TeMIeparypa-
na (40°0) &smnca C-N 6or arpodumary aitnanmMa xapakart re3iamaiy ba Oy
TE3THK CHTHATHM E3HLL TENMUTHNAAH KaTTa 6YNrans Y4yH CUCKTPOMETD HO-
3KBHBANEHT XonatTiaap dapKuuu ce3nd yarypa onMalinM, HaTHXaJa HKKala
MeTHA rypyxH y9yH yMymuit CUrsan Esumany, akcunua 0° jna aca metun
rypyxnapuaHHr C-N Goru arpoduia alinanelid TYXTaraHw y4yH ynap-
HUHF xap OUpHra TerHIIH axOxufa chrHamnap €vnann. KondopMaims-
napHd ¥kH xoHGUrypauuanapay Gup-OHpura cexur yrmun sa yuu SIMP
CICKTPY Kalif KHAKIIH MYMKHHIHTY, Oy GH3AKapHil YCYIHMHT HMKOHUAT-
Japd KaTTa JKaHMUMMEH KYpearany, 9yHKd Oy Xooucanapai GomwKa yoyn-
Nap Eppamuna Ypraund Kepakie MaBNYMOT OMHIT AHYA KHHAHH.

CUrH2UTAPHHAT HHTCHCHBITHIATA KyHHAArH TalKH OMUINAp Tabcup
ITagu:

a) SARPOMAPHMHI JHEPreTHK TNOFOHANADH Opacuiars wmacodany
anMKIaiaprad nouMali maraur Matinonu (Ho),

6) HKKHTA SREPreTHK NOFOHAIAPIA TAKCHMIAHMIITA TABCHP TaaN-
raH TEMIEPaTypa; '

B) BaxT OUpNHrAna G¥nagurad YTHINAP CORHHN AHHKJIOBYH Danuo-
YacTOTAH MalinoH.



Xap Karial HaMydanapia XaMMa OpOTOHNED YayH Oy Kypcarkuunap
6up xun 6Ynud, CUTHALTAPHWET WHTEHCUBAUIMIA Xap Gup nporom $au-
HUHI MablyM XMCCRCHRH Kywanm, Jlemak, curnamnap UHTCHCHBIMIM
YAAPHHAT XOCH OYAHINMAA KaTHAIIZETTAH IPOTONNAD COHMIA T¥FpH Npo-
nopugonamup. Llyuunr yays SIMP cnekTpniard CArHaniap MHTCHCHB-
AWKTAPHHUHET RUCHATH TEFUILIH TYpYXJlapAard MPOTORIEp COXRNAPHHUHT
nucHaTy kaGu G¥napw. Macana¥, 3Tui ciuprH cnextpusa (30-pacm) OH,
CH,, CH; rypyxiapra TeTMIRIM Y4Ta CUTHAN E3MNrad. by CHTHASIApHKHT
I033CH [YPYXJAPIArd HPOTOHSAD COHMapHHURr HHcGarm (1:2:3) xabm
Oynamu. Arap rHAPOKCHN rypyXH (DOTOHH CHTHAJIHHWHL r03acH GanaHi-
murupy GHp Xpcca nel kabyn KMMHACA, METHIEH TYPYXHUHT CUTHANY yHa
uncSaran uKkKK GapaBap METHI TYPYXHHWKN 3¢a y4 Gapasap karranvry
CUSKTPHa AHUK KYpUHANH, aMMO CHrHan OafaHUBITH CHIHAN 103aCH
XaKuna anuK Mabiymot GepmaliTi. Curhan 103acKsy Xucodia yuys Ga-
TNAHIUTHTHEY ApMM OanaHAIuKIard KCHIMHK KMAMATHra kYnadTupuil ke-
pak. SIMP crnexkrpomerprapia CATHAN 03aCHHHE YIHalAMIaH Maxeye arek-
Tpou Moclama 6Ynu6, yHH HETerparop ael HomiaHazd. Harerparop
COIEKT CHFHAMIAPU YOTHAZ XY AN 3UHAITOATA YXilialll, 3TPH HH3UK, GHIAH.
Xap Gup "3uHa" Ganavaury Wy "3HHara” TerHINIM CHIHAN KO3acHHH Oen-
ritaiinn. Jlemak, 2uHanap GanaHimiry NpoTORAAD COHHIA BPOTOPUHO-
Hamaup. MnTerparop YM3HFHIA 3HHAnap GanaHAAKIH MUUTHMETP EKM cat-
THMeTp XHcobuaa Yauanann (38-pacm).

8

T™C

% i 7 b : 3 3 2 1 i B
38-pacm. Desmncupka kuenotacuuuHt [TMP enescrpa (CDCL).

Genwncuprka  kucrotachHuir [IMP  crexrprpan 1 l-xaxpangaru
KHMEBUH CAMKHUT KHIMATNApUra acocad, 12 M.y. Aari CHrHan KapGoKCHA
TYPYXHHUHT npoTOHWra, 7.2 M.y, faru curvan OeH3om Xankacusiard
TPOTOKIApT2 Ba RUXOAT 3.5 M.y. faru curean xapbokcun rypyx Gunan
GOFIAHraH METHUNIEH T'YPYXWHHHT [IDOTOHNApHra TerHILTH IKAHAHM adHK-
Al MyMKHH,
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Y4yTa CHrHAHY TYAUK TaZKHH KA YIYH CHeKTD yCTHIA YH3HNFaH
UMTErpan YH3HrWAaH ¢olinanasunazs. Tapkubuna GurTa NpoTOH TYTrad
KapOOKCHn TYPYXHIa OMA CHrHan mHTerpas Gananaaurd 5 MM ra TeHrIH-
rUHH SHAMG HHTErpan Yu3HK suHanapy DaraHAIHMKIAPHRY aHa Wy OMTTa
TIPOTOHIM CHIHANHMHET UuTerpan GanaHmswiurura 6Yrn uhkanany.

E : 25 : -u-—-l 1 5,2:2.2
5 5 5

Jemax, ClekTpAary CHrHa/UIapra TeIUIMAN NpoTownap codH 1:5:2
kaby HucGaraa skaH. AWpHM CHrHannapauHr ro3acy GYHAMYa HHTErparop
MOCTAMACK OpPKanH MUKAopHH Yiuammapuau onrb Gopum HHTerpamnaid
KapadHHIHp.

CurpamnapAusT aucOull HETEeHCHRAMIHEY Yprasuul xap Gup ciek-
TPHUHT TaX/THIH XaKUZArH 3HI" MyXHM Ml xucoSmapany. Mkkdra mucon
OpKany MUERIOpUH YIrdam HINTAPDHHUHT AXAMHATHHY TacAHK AU MyMKHH,

Arap TY3MAHIIM HOMABIyM OVnran MOROAHHHI CUEKTPH 3TRNOH
MOLAHKHT CleKTpUra Hucharay &sunran 6¥nrca, xap GUTTa cHrHANHUHT
HMHTEHCHBITHTHHH XucoOnal, yaapra Moc KenyBYH MPOTOHNAPHA aHHKNAL
MYMEKHH. Opraifx MoJleKyiaja

> o AHs
C—CH;, _CH—CH;, _-C{ cn. TYPYXIRp Gopavrkan Kys-Pot
3

yeysu EpraMinna aHMK OUIHIN KWHUH, AaMMO HHTETPai MHTSHCHBIWK €paa-
MuAa Oy rypyxnapuuAr Onp-OMpuiad (repkdHE aHHEAAll MyMKknH., Bys-
Jay TaulxapH, afipuM Moflasiap SpHTMAIR TYPNH XHWI TY3IHIMIDNATH
xonatnapra ¥Tué Typca xap 6uTTa XogaTra Teruuiis OYaran Mosekyia
OPOTOHMAPHHHUHT CHIHANTAPHAN aHUKNIAC YIAPHH TaXIHE KHAHL MyMKHH.

AUETHIALETOH IPHTMANA HKKH XHJI TAYTOMED -~ KETO-EHOJ XOJaTia
H¥nama;

H
CH;—C—CHy—COCH; ==—== CH;"‘—C—(E=C_'CH3

Keron Enon

Keron makmi IIMP crektpna wikiura curnan Xocua xunaan, CH, sa
CH, rypyxsiap y4yH YAapHUHT HETeHCHBIMK Hucbatd 6:2 6§nub, exon
IAKNA YYyH CHTHannap HMHTEHCHBRAHCH 6:1, MMAPOKCHN TYPYXHHBHT
MPOTOHNAPH KY4JH HYKH BOAOpon GOTHNa KATHALIPZHIHMIH YUYH KYHR
KyY4YCH3 MArHHT MailoHuAAa KyzaTHlamd {~ 11-16 M.y.), WYHHHT YYyH



YHUHT MHTCHCHBNAMM MBKAOpWit Y/mawapna >bTHOOpra ONHHMATAH,
Curnanyap 03acHHM YIvalll HATHKACK/KA SPUTMANIATH KETOHHHHT XHCCAcH
20.4 $onz, enoNMHUKY 3ca 79,9 GoH3HM TAIDKW 3THINY aHuKRaHAY. JleMax
OuUpHKManard BOROPOAHWHr yMyMHH dowusu 99.9 ra Tedr, 6y MuKaop
YCYJIHRHT KyR2 XaM aHRKNRANTHHA KYPCaTam,

4.Covn-ciHAAapaMAr ¥iapo Tascup koHcranrach (CCTK)
3xBHBaTEHT tporoHiapHuHr SAMP cnextps onmmit 6Ynud, sroHa
CHTHAMNAH TAMKKWI TONGIH, HOIKEUBATIEHT NPOTORNapHEHT CNEKTPH 3Ca-
Mypakkal 6ynami, Gyrra acocxit ¢abal ynap Ypracuia CIIMH-CIIMY TABCHP
Gysiranniranup.

Arap Gup-Oupura sxkeHBanedT G¥imMarad MKKUTA HPOTOH/ApD CHCTe-
MmacuHu H, na Hp se6 Genrnnacax, Ha HpoToHAKHT KYPHHAILN XaKHOa aX-
6opor Hp HuHr, Hp HHKkH 3ca Hy HHHI BRIEHT 3MEKTPOHAAPH TAaBCHPH
OYHHua OTUHUINR MYMKHH,

Marsut MoMeHT m Ba criHHM 1/2 ra Tedr 6Ynrad 41pe MarHuT Maji-
BOHUAA MKKH XOonaTaa O¥naau, AbHK TALIKH MArddT MAHAOHHTa TApaUien
éxu aHTUnapanien, 6y MKKH XONaT TAallK) MareuT mMafigonu H, ra mavnym
XuccacHHH kywanw. Saponap UKKM XUl JOKan MaiJOHAWHI TahCHpHIA
ayanG; Gupn H, Huer KuliMaTura uncGatan xamaliray pa 60MIKACH XyOAU
HyH9a Kuiivaraa xymaitran Oynagd. HIyHeur yuyH H., HPOTOHHHHI CHr-
Hamy Ourra OYnMaciad, WKKWYa CHrHanra akpanagd. Hp xakMpa xam
WYHEAH XOQMEd MaBXYITHIHHE KYPHID MYMKHH, ACKpanreH cHrHaDIap
opacHaarn Macoda repwiapsa ¥nyanub, Oy KuiiMaTHu CHH-CHHHIAPHRHT
§3apo TAbCHP KoHCTaHTack Aed alimiurany Ba yHy J xypuRAwia doonana-
HAIY, 6YHH ITHIEH XOCHIACHAa IYHARN Ky PCaTHII MyMKHH:

Cnnu-cnuenap yzapo Tascup koncraHracH {CCTK) GynMaranaa
CREKTPAA GAKaT HKKHTA CUFHAS Ky3aTaiiap 31, aMmo Oup-Oupura Tancy-
p¥ GYuranmMry YUyH curaannap axpannt unkann (39-pacs).

Kumésmii cumkun kuiimatnapu Gunan dapk kunagurad, Gup-6upy
OWIaH CIUR-CIUMHARP TakCHpUAA GYnran aMpuM CuCTeManapHu Kypio
YHKAMH3. :
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39-pacm. TIMP criekTpiia CHTHANTAPHHAT CIHH-CITHH TARCHPHAIA
RpaTHILH.

KumEBnii crmiHII KufMaTiapy Gunal Gapk KHIaiurad SpoToHRapH
6ynran >CH - CH> crctemana, CH nipotod 3xBHBUIEHT NpOTOHAapH OYN-
rad CH; Gunan tascupaa o6Ymamu. CH, rypyxunard xap 6utra GpoToH HK-
KM XHJE Xonarha SYaraHy yqyH ClHHIAp KOMOUHALMSCHHUHT CORM TYpTTa
Oymms Mymicud (40-pacm).

40-pacM. CH; rypyxwaarn AAposri MOMCHT/IAPHHKT HyHaRHIIN

MxxpH4d Ba yyuH4H xoMOHHaUMAna MardUT Mai{iCHHFa TaECHp
xnccacy Gup xun, 6y xonar CH nporonununr curmami 1:2:1 UHTeHCHB-
JHKIATH TPHIIET KYpHHMINra 2ra &Ynnmura cababum OYnanH. bywpan
Taltkapy cnektpia CH; muur curuanm ayGner KypHHAIZA HAMOSH
OYnamm.

Curnamnapimsr axpammb duKuwdqA Kyiiugars (C.AY) dopmyna
épaamMuna uhonanam MyMKUH.
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CAMY.=2n]+1 (26)
- n - oporoniap coru. opMynara acocan: CH-CH, cucremany sna

MHCOR KHACAK 2»2-—;-+1= 3. Hemax MeTwnen TypyXu KYIIHM GPOTOHNap

curpanvul Tpunaerra, CH rypyxmnarn npered 3ca CH; nporoHnapusu
!

ﬂyﬁneTra(Z'l-i-H=2)a}1<pa1‘aﬂu.

Kumépuii cumkum xuiiMaTyapn Omnan dapk kumagurad >CH-CH;
cHcTeMadd ONHG K¥puica, METILI FYPYXHHHHT tpotowiapy nybner, CH
HHIT CHTHAJIH KBAgpyIDieT (KBapTeT) kypunuumkna kysarunagd. CH; ry-
PYXHHHHC MPOTOHIAPH YuyH CHHHAPHHHT CAKKH3 Xhn koMOMHALMSCH
MARKYA GYml, 2-4 Ba S5-7 «OMOUUANMANADUUUHT Marewt wvakaponurs
TAbCHP XHCCAaCH GUp XWi GYMTaHNHIH Y4yH KBapTeTHMHT MHTCHCHBIHIM
1:3:3:1 uucbatna 6yaany (4 1-pacm).

B e +1-5'
———
l
_—— P . s
e e ———ee --ﬁ-
2 3 _ 4
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41-pacM. CH; rypyxu sapoBHl MOMEHTAAPHHUAL HYHANMIIH.

CH,
-
Arap "“CH”‘CH3 MPOTOHNAP CHCTEMACHAA HKKHTA METHN Iypy

xu nrporounapy CH rypyxs NMPOTOHHHMHE CHIHATHHHE €TTHTA CHIHANI A
AKPATCA, METHI IYPYXHIAarH NPOTOHNAPHMHT XAMMACH 3KBHUB&NEHT G-
raimurd yuys CH rypyxu npoToRs yHu ay6/etra axparani.

AXpans® uHKKaH CMrHAUIApHUAT COHH Oemman iokopw OYaca,
yUApHW MYNBTHIUIET CHIHAINApP Aef ropureEnany. MynsTanier CHrHanl-



JAPHYHI® MHTECHBMINY, aHHWKCA YeTKH KHCMIIADHNATH, KYi XOAhapiu
KyNd KAUMK SYnraniMri YYyH ynap cnexTpoMerp ¥auésap acGoGuuuur
LIOBKMHH Tapaxkacuiia SYRAMILH MYMKHH.

MyneTHLRET CHIHAT XOCUA KMATaH MPOTOHHHMUT KUMEBHH CHmKUIM
KUAMAaTHHY 2HMKAa! Y4yH 3TAIOH CHrHAMM OUNAH MYNbTHMNET CHrHAN-
HMHT MApKa3H opacuaari Macoda 311H00pra OAMHUIIM Kepax.

CHUH-CTTHRIAPHRAT ¥32p0 TAbCHP KOHCTAHTACUHMHI KUAMATH K¥-
Hunrap TamkH mMardut Mainonx kKyunamuws H, ra Soranx smac, Ganku
$3apo TahcHpaa GYNraH AAPONapHMHr TabHATArA, YHap opacHuarn kumé-
BUH GOFIapPHMHT TYPHTA Ba HUXOAT MOJIEKYNAHHHT reoMeTprscuTa Gormax
6ynann. CnpH-CNMHNAPHMAT KONCTaHTa KMAMaTH Temmeparypara Xam
6orauk 3mac. Arap Taxpuba temreparypara SormuKIMEMHKE MdoRanaca,
Ky3aTH/iras KOHCranTa yprada O¥mmb MmonekynaHdaHr bup kaHua KOHGOp-
MELHMA XONATNapura Teruiiny Oyianyd Ekd akcHy4a, Ypraunaadtrad Mo~

_ BaHWHT MOJIEKYRacK Gotika SupHKMandHT MoNekylanapy OUilaH KOBaReHT
KOMITIEKCAAp XOCHN KHran 6§naan.

CrOdH-CKHNAPHUHT ¥3ap0 TABCHP XoHeTanTa Kuitmath (1) 20 repn-
Jax wokopn Oynmaiinn. Onnuit Gormap TyTran 3awxupda CHHA-COMH
TALCHP KOHCTARTACH MPOTOHNAP opacHiaary Macoda yY3OKAAUWITaH capy Ka-
MasnM, arap ¥iapo tabcdpaa OYNrad upoTouIap OpacHmard KUMEBMI
Goryap corn 6e1 Ekk yHAaH 10X0pH Gynca, KOHCTaHTa KuiimaTu YBTUGOop-
ra XaM ONPHMACTHIH MYMKHH.

Burra yraepol aroMHia XOMNAMITaH NPOTOENAPHH TeMMHANT 1po-
TOHNAp Heb noMiaKsaly BA YIapra Teruuiau 6¥aran koucTaHTall Ji,. neb
Genrunananu.

Ha
—C_ reMyHasI MPoTOHAAP
Hg

IIpotonnap Onp-6upura KyHM G¥Nral MKKHTa YrAepoa aTOMKIA
wolinaurad 6ynca OyHuall NpoTOHNAapHM BHIIMHAN POTOHNAP, KOHCTAH-
TACUHU J,, 110 IOPUTHARTH.

Hs Ha
_é__ BUIMHAT IPOTOHIAP
I

Arap npoTownap opacupary Kemésuit Oormap yura &kHM yHOaH
fokopn 6¥nca GyHgal NpoTOHNAp y3OKLAH CITHH-CIIMH TanCupna Gynrad
KOHCTanTara sra 6ynann,

I'eMyuHa) MPOTOHNAPHUHT KOHCTAHTA KHHMATH yNap xodammraH
KuMépnit Gornap opackaary Gypuak KghiMatura Gornak. Macanad, Ty~
fleR XOCHNANAPUNAT T FeMHHASN HPOTOH

ne



S48
\szc/ KRAMATH TaxMminal 3 TLLTA TeHr, YYHKH GOF
IHp
opacunard 8 HuHr KBHEMaTH 120° ra Teur (42-pacm).

1A
30-
20.

&
| T >
100 110 120

42-pacM. 'emuban npoTodnapHuHr 8ypaak KMAMATHTa GOFNMUKIMTH

Arap MONEKyajia n-3MEKTPORNH cUCTeMa GYNMaca reMUHal TpOTORAAp-
HHHT xuimMaTy [0-15 rut opannruna Kysatanaiy,

e R y

\ RSy b Y BATYPT ab30mi Xankand GUpHkManapia reMuHan npo-
TOHRAPHUHT KAAMaTyd KaMangu.

AmannEraa reMHHAT NPOTORJIAp KOHCTaHTa KMHMaTh 61nan Oup Ka-
TOpAA BHUMHAI [TPOTOHNAP KOHCTAHTACH XaM KeHr kynaMJa HILUIATHa .

BruvHai MPOTOHMAPHHHI CHMI-CIUINIAD TALCHP KOHCTAHTA KHi-
MATH 1Y BPOTOHNAP ETraH TekucinKIap opacHiard OypyakHHHr KHiiMa-
THra GOFIMK.

Koncranta 3Hr KaTra kabiMatra 6 vupr Muxaopu 180° ra Tter
G¥naranaa (vaxmuHal 16 ') xamaa 0° 6)nrasga taxmunay 10 T ra tenr
6Ynanu. Arap BAWMHAN NpoToHnap TYrpu Oypuak OYiuda woftnamca
(6=90°) koncTaHTAHKMHI Kuiimaty 0 ra Teur 6¥naan (43-pack).

11}
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43-pacy. BHIMHAN NPOTOHNAP KOHCTAHTa KMAMATVHUHT OypYaKkKa
GOFNKKIHTH.

Bununan nipoTOHIapHUKT KOHCTAHTA XMAMATH HHC BA TPAHC TY3H-
NUIIIATH reOMETPHK W30MEpNepHH YpraHHIIIa MyXHM MasTyMoTaap Oe-
paad, ahfinmxca Oy kuiiMarsap OTHIEH XOCHIANapuHMHr ¢asoBuil
XONAT/AapHHYN anMKialnaa xepax Oynmanuw. Tparc Tyswnuitra sra 6¥nrad
H3OMEPHPAHT BHUMHAN NPOTOIVIADH KOHCTaHTA KMIAMATH LMC TY3WIHIHra
313 6YnraH wloMepHUHF KHiiMaTaIan kartra 6¥napa. Tpane xonaraa xoii-
JAtraH oned¥H MPOTOHNADHUHI BUUMHHAN KOHCTAHTAcH KuMMAaTHHUHD
katra 6¥nmmura acocuil ¢afal opoTowIap £Tran TeKHMCNUKIAp Opackaary
Sypsaxuunr [80°ra TewT 6¥nmnnuAnp, tHC Xonatha sca 6y Oypuaknap (°
a TeHr S¥nans.

1? —l‘=di.‘l—- Luc Jsmm. =7-12m

~ 3
C"—‘C\ TPAHC Jgyr = 13- 18 m Il—l

Arap IHKIOreKcad xankacua xapGorRwn rypyxu &ku kymbor 0¥nca
BHUHHA/I NPOTOXIAP KOHCTAHTE KHIIMaTH XaM ¥3rapagH.

FeMHHan sa BUUMHAT TPOTOMNAP KOHCTAHTA KHIMaTnapH SuwiaH Mo-
JIeKYTAHUHI TYIHIHIIH Oopackzard GOFMRKTUKHE |2-xanBannard Mabiy-
MOTIAp XaM TYaa Tacauxnatim,

leMKHaN BA BUUMHAA MPOTOHAAPHWHT KOHCTAHTA KMMMaTNapH TaH
Ba TYUHHIaH XaIKany CHCTEMATAPHUHT XOHGOPMAUUOH XONATHHH aHHK-
AaAa XaM HODIATHAANY. Arap HHKTOTEKCaH XANKACHAH "Kpecio” maxsv-
Aa neb wkapacak, ofpufi yH mapowyvma "kpecao” makn OwnaH Oouika
MIAKIRAP Xam IpHTMana Masxya 6¥mnb, koudopmepnap Sup-Gupura Te3-
Kopaux Gunan ¥rub Typaau, Hariekana Gy YTuumap akcuan Ba SKBATopHai
TIPOTOHNAPHH 3KBHBANECHT XONATHIA KEATHPAAH, NIYHHHT YH9YH CHEKTpAA

1z



fakar GUTrd aHHK CHCHAN Oepafy, aMMO CAEeKTD HaMyHaHM My3naTvd
OJIHHCA, WHKNOTEKCAH XANKACHAATH KOHBEPCHA XapalHUHMHT TYXTaTHINH
okubaThHiia axcnan Ba 3KBATOPHAT NPOTOHNAP HOKBUBANEHT Xonatra ati-
JanuO CHTHARMapH anoXMEa-anoXuAa XocHN GymuniM Ky3arunaid Ba Ha-
THXEA3 YNap YpracHjia CHUH-CHUHIAD TAaBCHP KOHCTAHTACH MABXKYA
Gynanu (44-pacm).

H, §
He - H — M
Hg
A

— —+25°C

H, H.

—80°C

44-pacwm. Y {uksnorexcarpuer [IMP crekrpy

Byunmail xagkanu cHCTEMATapla TeMHHAN BR BMUHHAN HPOTOHRAp-
HHHF TABCHP KOHCTanTacH OxnaH OHp Katopaa Oup-OHpHAAH Y30K Typran
nporoHnapuy oyGne Be "W" komgacu OViimva Oup-Oupura Tancupn XaMm
3LTHOOPra ONIMHUINH MyMKHH, Oy Tahexp UMKIOTeKcaH kondopMaLmIcuia
KYHOK 4M3HK [HAKHAE KYPCaTHITaH,

Hy Ha

g

Hiynaai kunu6, remiunan pa BHLHBAN OPOTOHNAPHHAT KOHCTAHTA
KHAMATIApPHHEA SYKYD TaXNWI KHHO opraHdK MONEKyNalapHHHT ¢Tepeo-
KHMEcH Ouman OoFmaK MypakkaG HazapHit TAAKEKOT HILNGPUHH amMamra
OINMPHII MYMKHH, allHHKC2 KelfuHrd BakriapAa Taluuii Ba Guonoruk da-

13



0 MOTIATIADHUNT 3PITMAIATYE XONETIAPHAY Ba DasoBhh kY puntilaapuun
ypramvmina 6y ycyn KeHr Kymamna wunatramaiy  Sunam  Gomka
ycyJUlapAan axpanu Typaim.

Arap MoJexyiia TapkuGlaa ruapoxeua €xKM aMuHO rypyxnap (¥aca,
6y TYDPYXNapHUHr [IPOTORADH CHNMH-CIIMH TabCUPHAA KaTHALUMaWIM,
wqyHkd Gynra acocuit cabab NH pa OH npotomnap ocouruHa KumEsuH
anMaummHAITa  yupaiiiu, IMyHHAr y9YH  YHapHMHT  CHTRAIMapH
axpaaMaral Xo//1a Kenr Wwaknaa vaMoEs 6¥nagy, Syuna anGarra BOAOPON
GOFNApHHKHT X0CHN OVRHILM XaM MyXHM aXaMHATTa 3ra.

12-%anpan.
Typmi nporomnaprunr CCTK xunitmarrapy.
AB nporonnapunsr | Jup, ['u | AB npoToHnapHuawr Jam Ty
CTEPEOKHMEBHIT wOH- cTepenkUMEBHI oli-
J2HHITH JAaHUIIH
1 2 3 4
N tla 12-15 Ha Hy Jaa=9-13
R “Hg HE@ He Jap=2-4
JE'§= 2,7- 10

R"\. /HA 0}3' H HC JAB= 7" 14
C=C -0,2 Jac=2-3
R gy [‘Ihb—ﬂp Jif)= 13

K Ry
R _Ha 2-9 Ha Jan< 1,3
ACH==CHy Hp. A He Jap=T7.3-8
R Hy ] Jac=1,4-2
R SN"THe Jpe=5.2-55
JCD= 0,9
R\C R 4-10 Ha Jp=3-4
gy g I Jac=0,6-1,0
(¥ R JBC= 1.,8-2

mHC
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1 [ 2 3 4
“'\C/HB 11-18 >C= iHA Fap=2-4,0
HA/ \R| C~Hgp
TPaHS
R CH 0,5~ Ha Tip=4-10
™~ Pt N
/Cﬂ\R ~2,0 /(/-—‘C\C/HB
Ha R/ \RI
>‘C=CHA——CHB=C< 10-13
_(L H 1-3
Hy—CHp
N
N, 23
H,—C=(C—H,
/C A B

Croypriap HaMYHaCRIA KHCAOTANH £KH aC0C XYCYCHATIN apalatmma-
nap 6¥nmaraduia, Xxamaa YIApHHHT CYIONTHPHINaH 3PHTMA X0JHAAQ CTIeK-
TPH ONMHTAHRHOA THAPOKCHA TYPYXHHHHT RPOTOHAApK KYUIHH NMpoTONNap
GuIaH Tabcupaa 6Ynub a)panrad MAKAFArH CHIHAIAPHA HAMOEH KAJAAN
(45- "a", "6" pacm).

e s

T™MC

uals 95% cm

3 7 6 5 4 3 2 1 038
45-pacM. STHA CIUPTHHUKET CIMH-CAHAAP TARCHPH G¥iiuta omHTad
TIMP crrekrpn,
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Hosxensanear nporornap [TMP cuckrpocwonuana wumésull cunm-
WM KuPMaTaapy 6up-Gupuaan kaM dapk Kunca, ynapau A,B,C.,... xapd-
nap 6unan GenruyaHaay, arap Kufimatnap katta dapk kunca ynaphu AX,
AY, AXY Ba xokazo xonna SenruAadagi Ba SKBHBANEHT NPOTOHIAPHWHE
cOHY Xapduiap Tarura E3MnraH pakamiap opkamu ndosararand. Macanas:
CH;-CH;-CH;—BI’ - A3 Bz Xz
6pom nponas
A

B
I - ABX &n AB,X,
=X
N
AMPHAKH
CH,-C-CH,-CH, ALK Y,
METHRITHINKETOH

Arap 6up-Oupw OWian CHH-CORH TapcHpra 6¥nran H, sa Hg nipo-
TOHAAPHHHI KHUMERHA CHMKUIN KRAMATIAPHHUHT aHHPMacH CHHH-CIWH
TABCUP KOHCcTaHTAacH J.p kHiiMarwman katta OViica, GyHiall xommapna
[IMP cnekrp OupRAYY TapTHOLATH CNIEKTP Je0 IOPUTHRAAM:

Ya=Vs 50

45
By dopmynanaru kpiiMar kamaliuf GopraH capd OpOTOHIEAPHHHI
KHMEBHI CHIDKIIN KMiMaTaapAHBHT (apkyu XaM xamaltnd 6opué mporow-
nap cHeremacu AX fad AB cuereMara afinasani:

Ya=VB _ 475

I AB
DKBHBANEHT WKKH TPOTOH cucTeMacn A, ra ajimawu®, yiapHuHD
curuannapi Sup-GUpPHHHHT YCTHEA TYHHEG STOHA CHIHAN XOCHT KHAaIH.

1I1. IIMP cnexTprapHH coAZa atl THPHIN YCYLAPH

Mypakka6 cexkTpnapHH TaxIHA KWIAIN YYYH aManuéTaa KyHuaamn
COATANRINTHPHI YCyInapHaas hoiaananuramm:

1. Monexynanarw Bogopoa aToMiapHau Aeltepuil aToMra ajaMai-
THpUNUD alipiM CIINH-CTIHRNAP TALCHPHAH HYKoTHL,

2, TIMP cnextpnapuu acGo0IapHUHT 10KOPH YaCTOTATH Typrapwia
(220, 320, 500 MI'm) onuvm. By Typhaappa ongHraH cmextprap 60, 100
MI'd nuaapaa oNHHrAaH Mypakka® CReKTplap CHTHAITAPHRH THANA aXKpa-
J16 2uxHra cababyu 6y aaan,
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3. OXM Zpranmuna KeauT-MexaHuK xyucebnap onud Sopmmn,

4. K¥m sapoBHil pe3oHAHC YCYNUHH TaAOUK ITULL.

By ycynnapHHHT OWpHHYH Ba TYPTHHYH Typrapy Ounan Garadcsn
TaHUHIND YWKAMU3, HKKKHYA Ba YYHHYH YCYJUIAD/ATH OKOPH YaCTOTRmd
IAMOHARHH CIIEKTPOMETPNapHH cOTHO OMULI MyamMMe XHCODNaHAamW, Iy-
Hunr Ouman 6up xaropaa SXM épaaMuna xgcobnamw HHMINAPH XaM aHua
Mypaxkal, MyTaXxacCHoNapIaH 3ca Maxcyc Tafiéprapauxny tanab sTagy.

1. H3oT0nn ¥pHa-anMAILHILIAD YCYIRA

Mypaxkal CreKTpAapHY TaxjInin KuiMaa HaMmyHaHukr [TMP coex-
TPHHK H30TONFA §pHY ANMAWITHPHNTAH cOekTp GUAaH TaKKOCRAI MakiIyM
napaxana &pmaM Oepamn. Bogopod aToMHBM aeHrepwil aToMHTa anMan-
TUPHII amManuéria keHr ¥pus onrad. [Jedrepuil atoMn maccacn kydm,
TApTHO HOMEPH TOK COH GY/IraHy yUys YHUHT CIIHHH SXSIHT COH, SbHK 1 ra
TeHr. Bogopon aromuHy JelTepriila anMalUTHPUICA MONCKYAAIAra anek-
TPOHBIAP 3HYIMIH SR Y3rapMacaal KONamH.

Arap ¥puaGocap cnuHu HoNra Teur 6ynca, CHH-CAMHTAD TARCHPH
HATHXKACKHIA COXUp OFNraH cHEeKTpHUHT MypakkaOnammmura Gapxam Oe-
prnagy. Metitepudl Oy cnudaaru YpunGocapra xupmMaiisy, amMMo yiap
KYNHHYA MarHHIIN xycycestu O¥amarad Ypunlocapnap neé kapanann,
uyHkH AciiTepuif AXNMT CHMHra 3ra O¥nraHk y4yH OPOTOH XOCHI
KANagHraH COXamard YacToTanapaa CHIHaN XOCHI KHIMHIA MYMKHH 3MAC,
GyHnail aaponap sApo-KRaApYNon pesosancd ycnyGu  Epaammna
Ypraumnagu. Jemak, monekynajary alipuM BOIOPON aTOMIIADHHH Aeiire-
puiira anMatrrupu® CHeKTPAAPHKHT Mypakkad aukumara cababuu §¥iran
CIIHR-CTIHH TARCHpAAp d¥koTHIagy.

Macanah, MUPHAHE MONEKYNaCHRHHI CIEXTPH KyAd Mypakkal,
AbHH yrna Gup-GHpura IxksusaneHT GYIMaraH nporosmap GYIrann yHR
AB; X, cuctemara KUpUTHIA MyMKRH (46-pacu).

@)

N

46-pacM. [TupupanuuAr 60 MI' T CrIeKTPOMETPAA ORUHIAR
[TMP cnekTpH.
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THpuIAH MONeKyIacCHHEHE 2- Ba 6-Xonariapiary oporounape Gor-
K& [poToHNapra HUCGATaH KyWCH3poK Malidomna Hamotd O¥nanu, Gyura
acocui cababd ynapra wncGaran &HMa-£H sxofialirad, TaKCHMAZHMalaH
SNEKTPOHAapH GYNran asoT ATOMMHMHI Tapcupy xucofnaxans. 3-, 4-, 5-
NPOTOHNAPHHET Mypakkad uMKHIINTa cabal ynap Opaciiiard ChuH-
CIHNAP TABCHPAHHHT MaBXKy ILNHTAAHP,

Arap 2- pa G6-xonarTAary NpOTOHNAPHH NeHTepniira arMamITHPANCA,
6y MpOTOHNAP COMH-COHH TABCHPHAA KATHALIMAraHmury yuyw 2,6-peii-
TepONHpHARH CHEKTPH copnananmb, AB,; cHcTeManM ClieKTpra ainasazau.

A
\B

.
DT "NT D

Arap 4-xomataard sofopopany Aclivepuif aroMu Guian anmamTy-
punca, 4-gefireporipuans By X, cucremara afiiaHaad, HaTikaga YHHHI
TIMP cnexrps companamu® cMrHAIAPE 8HHK @XPajiraH KYpUHMILTA 3ra
G namy (47-pacm).

D
B‘\B
.
X N° X

47-pacM. 4-aelireponupusasanar IIMP cnexTpa

Homawnym mopmanapHuur [IMP criexTpnapuum ONHIIAG BOIOPOR
aToMaapi AedTepniira anMaIMTHPUITAH IPHTYRIUAAD Kedr MukEca doil-
nanaHunand, MyHgM SyHaal sprrysuanapia potoH GYIMaraHn yuyH Ha-
MYHAHMHT CUEKTpMZAArd CHTRaNNapura xatakur Gepmaftuy. bywpait spu-
TyBuBnapra orup cys (D,0), aeiirepoaueron (CD,COCD;), melirepoMera-
Hon (CD;0D), reirrepoxnopodopM (CDCls) nap mucon GYamim MyMKKH,



ammo Oy 2pUTyBIMNAp H30TONCH3 ORpuKManapra HuchaTaH aH4a KAMMAT
TYpazag.

1. K¥ s aapoeuii pe3oMaHe yeyan

Kym anposuit pesonasc ycnyOHrM OGUpPHHUH MapTa aMepHKATHK
onuM Baox takmid Kearan, KYI pezopanc EpaaMuza opauil CHeKTp oM
YUYH Xepakma Oynran uacroTara KymsM4a Ky4i# 4acTotany Malaou
TABCHP THIHG alipuM coMH-cAMHTap rabcHpura Oapxam Gepriaau. Ma-
cajan, Oup-OMpH Ounad Tabcupaauu® Typrad A sa B nporosnap G¥nca,
arap ynyadras 4actorara KyiMM49a 4acToTa, sbhHi B RPOTOHHMHT pe3o-
HAHC 4aCToTACcHIa MOC KeliraH 4acToTa OWian TaLCHp 3TIWIcA, ¥ TYHnHTan
xonvra kenut A mporoH GHNad TascHpAaHUuIR AVKONAIH B2 YRUHT GOUIKA
NpOTOHKAp OUIAH XaM CIHH-CMHH Tabcupu iykonany. LLyHHHr yayH XaM
Oy yeny6 "comH-ciuwnap" TancHpHEH fyxorum (spin deconpling), "k
HyprnanTHpHm" &k "kyml pesoHaHc” ycmyOW xucobnauant. By yoynum
HIONATHIR YYYH NPOTORNAPHUHT KMMERHH CHIKHMM KAHMATH CHUH-CAIMH
TALCUD KOHCTAHTE KUAMATHAAH HOKOPH OVIHIIN 3apyp.

SAMP kit pesoHaHe YCHyOWHM ROTATRHIHEHAT AKKWTa TYPH Map-
Ky

[-rypn: Mypakka® cnekTp coamanaliany, #kHit OHp HPOTOHHU KyY-
Y HYPRAHTAPHG ONUHTAH CHEKTD TAXIWA KHAMHALK.

2-typu: CUMA-CHHHAZP TABCHPMHHHT HJKOTWIMIEH  CHIHAN
BolunaHFN® crickTpda GepKUATAH xonna 6Ynranaa xaM pe30oHaHC CHTHam-
JAPHUNC XKOWHY anuK Gunniura paam Oepann.

Alipam xonnapaa yu mMapotabanty pe3oHau¢ yclyounan xam ¢okaa-
J2HHII MYMKHH. YHHHE AcOCBA2 KL pe30HaHe KOHYHHATH XaM Erno fa-
Kar OyHaa ARPOHH TYIMHTHPYIL yuyH 2 Ta k¥l0MMYa PAAHOYACTOTa HILTa-
THIAHH.

2,3-Aubpomnponenuuar [IMP cneKTpHHH K¥m AZpoBHE pe3oHaHc
SpaamMuna TaXIHA KHIH TapTHOH Gunan Taruind YAKaMu3a.

H Br H
© b bl
[
H

¥

A

By GupuxMadiHr cnekTpHaa yd rypyx (A,B,C) HOIKBHBaNCHT Npo-
TOHMEPHIHI CHIHAILIApY RaMOEH Gynanu (48-pacm).
Bupunun pybrer (C-rypyxu) - CHp-Br rypyXuMuHr mpoTORapHra Te-
rHMnE OYmub, WYKH altnaHHIy XyCYCHATHIA 3ra OYIraHH yJyH, HKKAIA
nPOTOHNApP XaM SKBHUBANEHT XoNatra kenamd. Mkkura Oolilka CHUrHAaNIAp
(B Ba A rypyxnapu) kyuiGorra Gornauras, C=C Gor atpod#iaa apxas aii-



AaHuIE GYnMaraid YHUyH Hkkala nporoH OUp-GHpHMra IKBHBAJIGHT amac,
HIVHMHT y4yR yaap afipuM coxanappa Ramodd G¥nagu. By caruaanap
NAKHMK#PM KBapTeT XOCHN KHIMAcAaH Mmypakkald Ty3WIMIIrA 374, HYHKH
ynap CH,-Br maru nporoHmap OunaH xaMm CHMH-CIIMHNApD Taboupiia
Gynanu (B-xaxukult ay6ret sMac, A-MyALTHIIET).

LIyHs TabKAANAN JO3UMKH, MypaKkkaG COCKTPIIADHH KYIN pe30oHaHc
yoeayOuan K¥nnad raxnai Kanvm yuys AMP cnexrpoMerplapHMHr Wit
yacroranapu 100 MI'y nad oxopu OYnranza kepakid MyXuM MabiayMOT-
JTAPHH ONHII MYMKUH.

B

1

48-pacw, 2,6-Inbpomaponernnr [IMP criexTpy.

Kyn1 pesoHanc ycryOHHH MILNATHG CHIHALIADHUHT Mypakka® Ty3H-
numara Gapxam Oepumn MymkHH. Kyfimaare pacmpa C rypyxra I0KOpH
yacToTany MalnoH OepwiMaciiar appanrd B Ba A rypyxJapHHHI COek-
Tpd (a) Ba K¥iiunraHnaH xeiimuru criextpu {6) Gepuwiran. By cnexTpHw
Golka sapoNap TabcHpuia GYnMaraH HKKH TIPOTOHMM CHCTEMAHUHI CIIeK-
Tpu Ael Kapalll MyMKMH.
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Arap Kyl pe3oHaHCH dakar Sutta aapo Oyiuga 0ad GopiMacial,
keTMa-KeT Goirka saponap Gyiirua omu® Gopwunca, GyHaal yonmyGuu
"MHIOP amanuii munapu” net alfrunany. '

Arap HKKHTA TABCHPIAHYBYH [IpOTOHAApP KUMEBUA CHIDKMII
xufiMaTmapu Ba ynapra Moc 6¥nran CIMH-CIHHIAPHHHT XOHCTAHTA
KuliMaTy sKuH 6¥ica, Oynnalt cHeTeManapra Kyl pe30Hasc yenyOH Hama-
O 6¥nMaitny. SyHnall xonnapia Kepaknyd MabJYMOTHH ONMIH YYYH HK-
KHHYH paaMOYacToTa MAHOHUKHHE Ky4IaHHHINHHE agya kaMalitepun Ke-
pak. FRKMHYH pafgHodYacTOTANA MARNOHAN TaxpuOaza MLIATHIraHuMIa
AHMK CNMH YTHONAP KyucHs yilryanawrmupurany, 6yuu anabuérnapza
"TuknaHr TaxpuOacu” &k npod. B.D.buctpoBHUHr rakaudura GHHOAH
“noxaum kY pesoHanc Taxpudack" neb xaM abminagn. By yeny0d wym
pesoHaKcia YXmaca XaM, OVHH CHMH-CIIMH TabCHPHY RYKOTagurad ycyn
cadaTHna KapanMaiian, dyHkd Oy ycny0 acocuaary xoauca ki pesoHaH-
caad TyOmad fapy kMaaau.

"Tuxnrar - Taxpubacu" wactora OyHuda cnekTpHR EHUO &31mna
dofiga Gepuuwrn MyMkuH, amMMo Oy HatRxanap Madigod OYituua &Hub
&3umna sprdopra onuuany. IIpoton curnansapn Gup-OupHra SkuMH TYp-
ranaa curHan aHuK S¥mMaitan, OyHH KyIL pe3oHaHC OPKANY dHAAH3 KUAKIIT
witiiwn. Bynaa "Taxnrar Taxpubacy” yeTibopra onuHHOG amanga iia-
Hnagy. lysnaii xumil, GepkuHraH pe3oHaHC CHIHAJTapHU aHUKAWA,
A6HM 6up-OHpy GHnaH XyusH TabcupAa OYnran MKKETa DPOTOHAMHT KU~
MEBMI CHDKMIETapy Oup-Gupuias xyiaa kaM (apK KWIranga KyucH3
YHFYHIAIUTHPAATAE PATMOYACTOTANH MalloOH MINATaauraH Ky peso-
HaHC - "TeKknMHr TaxpAdacy” KeHT K¥iaMia Kyinanunany,

IV. PC - enexcrpockonns
Knmépnii cu/tkHII BA CITHH-CIHH TALCHP
KOHCTAHTANAPH. DypLe CNEKTPOCKONUR
1970 dnnnapHuHr Ypranapdara kejiid NpoToH MartiT Pe30HatcH op-
TAaHMK MOJIEKY/TAHH YPraHuLl MIUIapHAa 3HC MyXUM QU3MKABUH YCYA CH-
darama 1okops Ypumnapra uukné ongw. Saposudl  CHEKTPOCKONMs
coxacnaa onHt Copuirad kYT Hazapuit TRIKUKOTIAp Oy YCYNHHHI Kyaa
KYII HMKOMHUATIapH MaBXYJIMTHHE KYpcaTany. BY 300 PAHOCTIEKTPOCKO-
TIMSHAHE HA OHp TYPH YTNEPON PE3OHaHCH -  C-CHCKTPOCKOMHACHHE
w3sara wukapau. Llyngali xpnub, yragpon peroHaHcH OpraHMK kKhména
NPOTOH pe3oHaHcHra ¥xwa6 AMP uuMHr axpanMac KMCMM chdathza ¥3
YPHHHH TOIUIY.
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1957 #Hunpaa wernuys tanmaarg "Kemésull pasuka” oiiHoMacHaa
[1.MayTepbyp xap XW1 oprasuk GUpHKManapeuur C PE0HARC CIEKTpIa-
puay Oocub ykMxapaM Ba Gup HATAH CYHT OMPHHYMH YMYMIAIITHPUAraH
Makona GocMaliaH YHKapUIHO, YHIAa KMMEBHI CRIDKMIN KMiiMarh GumaH
yriepod HwiaH GornaHrad YpuRGOCapNapHUHT MeKTpoMaHuiiaury opa-
cuia MabayM Sornanniu GOPMIry TRCARKIARNK.

1965 #unna MyxHM TAIKMKOT ynap onut Gopuand yriepod cnek-
TPHHHHE CHPHAINApHTA XanakuT Gepapurau yriepon GumaH GormanrraH
BOAOPOA YpTacHzary cNHH-CTIAHAapHAHRT TABCHPUHY HYxoTHIt yeny6napr
APATUIAM, YHHHI acOCHHIa X¥I1u pezoHaHc ycymu é&rann. CnuH-CnHH-
JNAPHART TALCHPHHM HMYKOTHIN Yyriepof cHexTpHHa (PaKaT YrRepod CHI-
HAULIApHHY HamModh Gynummra wmkowusT apatas. Llywwsr Gnman Owp
Karopaa “°C cnexTprapHHM onuu yayH Bapuan, Bpykep dupmanapn 3ur
saMonapuit XM OHNAH KHXOIMAHTAH CNEKTPOMETPAapHH HIUNab dHKa-
PHIL HELTAPUHA #ynra kyHaunap.

Vrnepon aTOMHHHAY GapKapop H30TOmM °C MATHHT MOMEHTHTA 2ra
(i=1/2), ammo xap kaHzak opraHUk Momuana yHUHr Mukaopd 1,1 domnan
oumMaiiai. by H30TONHUHr XyAa KaM TapKalraHP KYNWHYa TYFPHAAH-
TYFPH PE3CHAHC YAacTOTAapHH VIMAIAA MAbayM KiiHHIUmKka cabal
6Ynanu.

SIMP cnexTpockomuscurunr °C Typuma ITIMP crieKTpocKonmscHra
$xinal knMEBUH CHIDKHIN Ba CIIMH-CIHHIAPHUHT TABCHP KOHCTAHTACH Na-
pamertpnapu 63186 ynapEHAT gapku myrmaH aéoparTky, 8y napaMerpiap-
HHHT ¥3rapim Opaluknapu NnpoTOHHAKHAAH aHua KaTTa XEcoOnanany.

“C cnextpu Gunan v onHG GOpHNTaBNa, KWMERHH CHIDKWIN Kubi-
MaTiapuay (8) Yauawm xya ocoH, UyHKH YHHHT XOCHJ OFIIMIN OpasuFy -
0-250 m.y. na graau. By opanmyK Kyaa karra GYAraHAMrd YYyH CHOEKTpaa
CHTHAIAP Xy[2 auHK @KpanradH Ba Oup-GHpHHMHF YCTHra TylMaciad
xocun Gynanu, 6y >ca [IMP ra ¥xmwab udrerpansamw AwHAn onut GopHi
TapT 3Machurura cababuu Gyuagu, ALHH MOfeKyhana KHMEBHH Tabnarn
Gunan Gup-BupHnan papk KUNALUraH KaHa Yraepol aToMd 5¥nca, uynya
MHKICpAa CHIHANNap HamoER Gynamn. Yrnepom aTomiapd CUrHaIapd-
HUHM KEMEBME CHIDKMEN KHMATHIa YTAEPOAHKHT Kanaail atoMaap OmmaH
Gosmaurannurid 8a €0 TOMOHIATH KUMEBHHE GOFNTAPHHAT TabuATH TALCUD
3TaAl. Arap yraepom aToMA KHCAOpoX Gwiay GoraauradH Gy¥nca acocaH
KYYCH3 MArHHT MalLIOHH COXacHma CHIHAN XOCH Kenaju. AmAdaTHr yr-
AEBONOPOANAPHEHT CHTHANIAPY APOMATHK YrNeBOAOPOMIAPHHHT CHTHAI-
Niapura HuchaTaf KyWId MarHuT Maiinonnga Hamo8H 6¥naan (49-pacwm).
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49-pacm. AffipuM GUpHUKRManapHuHT — C cREKTpHAAry CHrHaNapH,

BC msotomuumsT Monnatapaa xKyaa o3 minqiopa 6Ysmum SIMP
CrieKrpaapna yraepon OuiaH yrepod Ypracuia ( C-"C) cmun-cnan
Tabcup 6YnMacnurara cababuu Gymamu. By xomar °C criextp cuartaimma-
PUHKHE ofmmit 6¥mumK GunaH H30XJTaHAZH, AMMO CIIEKTPIAPHH YYKYp
TAX/IH/ KUIRIILA Xamha yriepoa GanaH Gornanrad saponap (acocaH Bo-
hopoxn) ¥pracuuarn cnun-cnnunap tancupuan (PC-H) svraGopra onum
kepak. Macanan, C-H rypyx °C cheKtpuga IXyOner CHFHAMH XOCHI
KHIAAH, YHHHT KOHCTaHTacK Jouy=125 T'u ra Ttewr, arap yrnepoa aToMH
kywbor 6unad Gormanran 6¥nca, xymny urynra Yxmam C=C-H rypyxuaa
KOHCTaHTa Kuiimath Taxmanan 170 ['n ra, -C=C-H rypyxaa aca 250 I'n ra
TeHr. By KaTTa KoHCTaHTa KHEMAaTAR CHIHAJINAPHY CIIEKTPAaH OCOH TONHI
MyMkuH. Typian xwn ypusfocapnap COMH-CTIHIAPHWHT ¥33po TabcHp
KOHCTAaHTa KuliMaTura cesunapnd TaLCHp KYpcaradn. [IpoToH CriekTpHra
Yximal HPOTORHRHT Yriepoara vucharad sHH K Y30K Konalliing XaM
KUMEBHI CHIDKHILMA TAbCHD 3TaNH.

C cnextpuna CH-py6ner, CH,-tpunner, CHs-ksaprer Gepamu.
Macanan, yraepon CHeKTpHha cHpka KHCIOTACHHHHI cursamnapu 50-
pacm/1a fepunran.

=’
~OH

50-pacM. CHpKa KHCNOTACHHHHT *C CTIEKTpPH.
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Croug-CoHERapHANT KOHOTERTE XAHMaTHIR MONEeKYJIAZarn YIMepon
aToMHra HUCGATaH AKUH JKOHTALNraH rypyxnap Ba GOrfapHHHT TabCHPHIH
MeTaHHHMHT 009 Xocuranapy Mucontaa [ 3-kaxsanaa KypeaTusiras.

13-xangan.
MeraH xocunanapuaari J (®C, 'H) xoucTaHTaCHHUAT KuiiMaTiapy.

BupaxManap | (°C, 'H), Fu BrpHKManap (°C,"H), I'u
CH;-OH 141 {CH3):N 131
CH;-C=N 136 CH;NH, 133
CH;-NO, 147 - -
CH;COOH 130 CH;3-0-CgHs, 143
CH,CHO 127 CH;-CgH;s 126
CH;-F 149 CH;-CH;, 126
CH,Cl, CH;Br, 150+2 (CHg)zCO 126
CH;-1
CH,Cl, 178 (CH;),C=CH 126
CH,-C=C-H 132 CHLCCls 134
(CH:),5-0 138 (CH;),NH 132

BC crextpmia MypakkaG curnaymap GYNMACAHIM YMYH 3HT OCOH
Hyn monexkynamary Sapua NpOTOHNApHHAT yriepod OiNlaH TanCHpNaHH-
uiHM EpaaMyH yacrora Oepwd HYKOTAAARM, IHYHUHT YIYH XaM ORMHCAH
cnexTpiuap oaaMM 6§ynb AroHa CUTHAITAPAAH TALIKAN TONFaH OYmamu.
Moiziza TY3UNHIIWHY Yykyp Ypraduin Maxcaauaa yriepold OHaaH nporoH-
Tiap OpACHIATH CRH-CIMH TabCUpHAY arTHGOPra 0Mu0 XOCHN KMHHTAH
cniektpraapui ~C cnexrpuHpsr “od” (off) pesonanc ycny6n neb alitana-
JH.

1llyHes TABKMANAMW TO3AMKH, OPTAHHK MOIAANAPHUHT “C cnexTpra-
PHHHHE ATRACIAPH TaXAWN KYNWRCA, ONVHIAH CNEKTpRApAard yriepoa
ATOMNAPHHEHT CUTHAJMAPH ATOHA Ba oaawnil curHanapnan ubopar Sy,
YNapHR TaxJHT K4/HIE OPKalTH MOJeKyiajarnm KUMEBnH Tabuarhn Gunar
Gup-Gupnaar dapx KuwianuraH xap 6Hp yriepoA aTOMHHUHI KHMERMH
CUAKUUI KUMATIIape anuK Tomwiand. ONHHraH MabIyMOTHapHRET TYF-
PWIMIHHH TaciHKMauna anGarra xap Oup MOLRAHMHC “0d” pe3cHaHC
CHIEKTPY ONMHUG YHH TaxiMi KWIMW Maxcanra MyBoHK xHcoOmadan.
Muicon cHaTHAA STUATHONMAHAT SUpHKMacHHERT “od” pesonanceds (a)
Ba YHH HOLTATHINaH xXonaraary (6) cnektpnapn 51 -pacMza TacBUpIaHraH.,
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31-pacM. DTHITHOUMEHATHIHT B¢ cnextpu (a3putyeau- CACL;).

Apomatuk Oupukmanap C CHEKTPIAPUHMHT KHMEBHH CHIDKMII
kuliMariapy xkyna axamuaton 6ynauG, ynap opkani OeH301 FOMONOrfapu-
na CHs rypyxnapuunr 6up-6upura nuchatan Xauxaua Kasiai xofinana-
HIHHA aHUKNAI MYMEHH.

: :CH; CH; .
o @
CH;
CH;

S(CHy)=1592my.  S(CHy=1572my.  S(CH;)= 1577 my.
CH;

CH3 CH3
i i Cl i
Q
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8(CH;)=1569My.  &CHs;)=1582my.  &(CH:s)= 1576 my.
CH,

1
S(CH;3) = 157,5 m.y.

Kum#suii camxuim KuiiMaTAapy yrilepoll aTOMHHART THOpHATAHHII
XONaTHra xaM Gormk Gymu6, sp’- 0-50 m.y., sp’-100-150 my., sp-
rubpusnagun 3ca 70-100 m.y. opanurHia CHrHAT RAMOEH KHNAAH.

Opraurk MOIAATAPAA MATHAT MOMEHTTa 3ra 6Ynran BC wsotonausr
MHMKIOPH KyZa kaM OYnranm yuys crextp onnm yyys IIMP cnexrpura
HHcOaTaH BAMYHAHHAT MAKIOpH OHp Hevya MapoTaba k¥n 6¥miH Kepak,
AMMO YHHHI MHKZOPH eTapmu 6¥nmaradna CneKTPHUHT CHIHAIUTADH XKyia
KMYHK MHTCHCHBIHKAZ HaMOEH OYnub, xym Xommapia ymapHH COEKTpO-
MeTp &3yE acGoONaprHEAHT IWOBKMHY OWTad amalrrHpHil MyMIHH. Syriaii
XOJNapha HHTEHCHBIIMIH HOKOPH O§AraH crekTphaphyr onuul yuyH SMP
HuHT Pyphbe AMAIITHPrHIHAaH doitnaTaHHmazu.

Dypee CICKTPOCKOTIMAHMHT 3aMHRNAAE MIEKTPOH XHCoDNal MalH-
sacH (OXM) épaamMuaa CHrHALTAPHHHT HHTEHCHBIMIUHEY KYMG GopHi
(t¥ruram) raau. Mawuna EpraMuna CUrHANNEPHM TYIINAM CREKTPAAPHA
k¥n Maporabany E30M HaTH/KacHAa onul Gopuaud, Xyza KaM HHTEHCHE-
NMKJATH CHIHANIAD HYUARH KCPaKiH, HHTCHCHBIMIH SXWH GYnraH cHr-
Halmapuy axpatHl onuusl ynapHH YpraHHiira HMKOHHAT ApaTHNATH.

V. Aaposnii kxpagpynoa pesonancs (KP)
Sapo ksagpynos MomeHT. CHTHAANAPHHHT axpaAns
YHKHIUHAANH TALCHPIAp
Arap CNHH AXIHT KHifMaTIapaaH {Macca CoHM XxydT, TapTHO HOMe-
pr TOK ¢ok) ubopar Giynca, Gysnait agponap MarHMT MOMEHTra sra
Gyarananad TalKapH 2REKTP KBANpOMyJ MoMeHTra xaM ara bynagw.
Vnapuusr xoccanapuns AKP criektpockonua épaamuaa CHy, '*Ny, *Ci)
Ypranuut MyMxHH. A3oTin OGHpHKMANApDHHUHT PE30HAHC CNIEKTPH KaMERui
MoAzAnapHaKr Typura Gornnk, SIKP HHAr CUrHAanNIapH xeHr YHIHKIAD
Xonnga wamold 6¥namm. Bynaalt xonmca aMMHIIap, aMMUAK Ba YIAPHHHAT
Ty3liapHOa Ky3aTHATRH. AMMHAK MONeKyAaCHHHHI “N sSIMP clieKTpH
TYPTTa LKpaiMaraH XoJaTAa HaMoSR OYran CHrHannapZaH TAUIKKI TOM-

126



rzH, OyHra acocwil cabal aMMHaK MOIICKYJAaCHIAIH A30THRHT Y¥Ta [TPOTOM
OiNaH COMH-CMHNApP Tascuphaa GYmain xucoGnanany, 24Mo aMMOMHE
uornauAr (NH*,) cHrHamn xkyaa Xam aHUK &Kpanras Gelrra YH3nKIapaan
ubopar 6Ynub, ynapHUHr ARTeHCUBIUTHHHHE HACOaTA 1:4:6:4:1 ra Terr
(32-pacm). ByHna a3or ydra HucOaraH CHMMETPHK Xofiamran T¥prra
npOTORIap O¥NaH CIIMH-CRHH TabcHpaa Gyranu.

52-pacM. AMMHak Ba amMoNmit nonuHRHT SIKP cnexTpaapy.

CHrHanmapHHHT aMMOHHI HOHM CHEXTPHJA AHHK AKPanid YHKHIIH-
ra cabal, Oy HoHIa KBAOPYIOA TABCHDP IHEPTHACHHUET KaMafHIIY B3 CHT-
HANNAPHMAL KEHI MAKNIaH TOp maKnra yruinupnmp.

SKP ycynu EpiiaMupa MONeKYAAD CHCTEMANApAa HeKTPOH 3UUIMK-
HHHF TAKCUMOTHHY OHIHM MyMKuH. MoZaanapHuHl TYsSHIKUIHAA 03rHHa
Y3rapuwnap 6¥nca xam AKP cHrHauiapHuRr CHIDKHO unKMInura cababau
O¥nanu. Ulyaunr yuyn xaM 6y OMUmIAp MOJeKYN2 8a KPHCTAMNAPHUAT
HO3KK Ty3HIHIIHEY aHUKIALLAA XKyOa XaM Kyaali 6§nanm.

SIKP  cnexkTpuHHHT MapaMeTpliapH KuMEBMH CHDKMIN Ba CITHH-
CIIUHAAP TALCHP KOHCTAHTACHEHHT KMHMaTiaapHra Kapab Gup Xun Typaard
ATOMNAPHHHT MOMEKYlana &M KpHUCTATN namkapacina Onp-OupHra
yxmay 6¥amaraH XonaTnapaa skoftnaidinyHy Summ MyMkuH. Macanas,
anudaTHK YINEBOAOPOAHYHI XIOPNK XOCHTAiapHAa YFIepoR saponap
AKP curnannapHBUNr 4acTOTACH YIHEBOAOPON JAKAPHHHHT YIYHINTHTA
Sornux. Bynna samkdp oxupHpary CH; rypyxnap Xnop aTOMMHMHE 3JIeK-
TpoH OySyTHra TabCHP 3TalM, 3QIKUPHHHT y3aliuluH nanbxacuaa Oy
TaeCHpNap kKaMaiiuG Gopagu Ba MawiyM 3aEDKHp Y3YHIMMHAA ASADITH
tifkonub kerann. MeraHHuur Xnopan xocuranapunard AKP curHamaRuHr
KMMEBRI CHILKMIN KRIMATH yHJarH BOJOPOH AaTOMJAPHHHHT KaHua
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Muxpgoprars xropra anMammummra Goraug, Ashn CHi;Cl momexyniackra
nncBaTan CCly monekynacuaa CP° SIKP curbany KyHCH3 MAPHUT Mabino-
HunA Hamoén Gyniaml. Monekynaaarn ROJOPOA ATOMH KBAPYIION MOMEH-
THTa 513 IMac, AMMO ¥ KBAAPYTION MOMEHTH 1Ipo OuAaH QOFnanany yuyH
yHT2 TabcHpn GYmunb, aybner wraksgari curyaira axpainani. JJeMak Kpu-
CTan MawXapaarid NPOTOHAAPHHUHT HKOMNAMINKE XAKWAATH MabJIyMOTHU
SAKP &paamuna o MymxnH, Macanad, HIO; monokpuctanuga I-H opa-
cunary opanuk 2.33A° ra TEHTIAE TOmWIrasd. Keaapynos MOMeHTT2 sra
6yaraH pmaBpuii cucreMagard kKYnrupa ageMedtiapuuar SIKP cnekipu
onnprad, Gy 3ca uty sneMentnap OYaral OpraHik MOINNANAPHUHT Ty3HiH-
UM TYFPHCHAA KEPAKNK MabIyMOTAAP ONHitira épaam Oepau.

Xynoca kunu6 atitranga, SIKP cnexrpockonuaawur Gepran Mabiy-
moraapy [IMP sa BC napuuxunan xaM GYAraHd yuys amManuéraa aucha-
TaH allpHM XoJap/ia HiaTHAANH.

V1. AMP yeyaaapHHAT MILIATIANALE COXANApH

SAMP cpnexTpockomuara OardINNaHrad  aBBAIFY  KHCMJapaard
MabIYMOTAAPAAH IOyHIaif Xynoca KMEHI! MYMKMHKH, OPraHHK
MOAAANAPHY YPraHHIIRa UHGpaKU3WI chexTpockonus Guman Gup karopaa
supoBuif maruwt pezonanc (AAMP) xXam uumartunamy Ba Oy Hkkama
Gu3MKABHH  yCYNAAp MOLBAHMHI TYSHAMINM, YHHAW 3AEKTPOHIIAD
TaKCHMOTH YNADHHHT DeaKN@Ara KHPUIMME KOOUNMATHHH aHuknaluna
KepPaKTH MabiyMOTJIAPHY OepanH.

SIMP cniekTpocKoTIHA EpIaMHIa (akar opraHMK MOJIEKYNa TY3WH-
WIATHAA 9MAc, OaNKH MONEKYIaHUHT KOHQWIYPALHACH, TEOMETPHK
H30MEPHACHHH (1MC Ba TPaHC) OWIMIH YUYH €TAPIH MabIyMOT OJIHII
MYMKUH., Oprandk MOJeKyAaIapia MaCHuT aHu3OTPONUANH TypyXJiap
6¥nca, ynapHunr GasoBHH XOMNAIIMIUK CNEKTPHRHT KYPUHHLINTA TAECUHP
aramn. bynaait rypyxiapra apomatik, kapOorun, alleTHsICH Ba HATpPH: Ty-
PYXN2p KHpalH.

AMP gppamupa GeHon uloMepnapuuu Yprauuii, XaMaa aipuM op-
raHuK OHPHKMANAp 3PUTMACHAA KeTOH-CHOJl BA AMHHO-HMHH TAYTOMEPUA
Gopnuruny UKL MYMKHH.

Anporuli MarHUT peloHaHcH WHOPAKU3MWT COCKTPOCKOTMACH Gunay
OupraiHkga MoJexynagard (YHKUHOHAA IypyxiIapHH TaxJAA KANMLLAa
#HMK MAabiyMoT Ocpanu. By yCynHHHI WuImaTHnsIn coxacura anGarra
MBKIIOPHHE aHamHINapHH onH0 COPHINHE XaM KMPHTHIM J03KM, GyHAa xap
OuTTa CUTHANBUME JTa/Narad CaTxWHH YpraHuO wHTerpannam &paaMuzna
MOJJAHHRE aHHK MHKIOPHHH OWINLE MyMKuH, MHKAOpHHE aHanM3napHa
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onnb Gopuilra BaKT Ba TeMIIepaTyPaBHHI TAaBCHPHHN ¥praHul yuyo
CIEKTPOMETPRAPAA MAXCYC WAPOHT XOCHT KHIHI Kepak.

AMP criexTpnapHBaH OAMHIaH Mabaymorhap Gyiluua monexynana
INEKTPOHNAPHHHT KaHJalk TAaKCHM/IAHMAHWHA OHNMIL MYMKHH, YYHKH
HAMP napaMerpnapn KuBmaTHHMHr Gy karranux GunaH wambapyac Gor-
KN aMATHETAR TACRHKIAHTaH.

AMP cnexrpockonug EpaaMuia OpraHHK PEAKIMATAPHUHT KHHETH-
KacH Ba MEXaHH3MHHH TEMIIEPATYPA, MOAAATIADRUKT KOHLEHTRAUMACH, Pe-
aKUMAHKHT GopHill BakTH kalu napaMeTprapHH IpTHOOPra oiraH XONAa
¥prasuiin MyMKHH.

Anpoeuii MarduT pezoHaHcH Oolka gusukaeuit ycysmnapaa (Yb,
HK) gapr xunub x¥n xonnapna kaMEeUil peakunanapna xocun 6¥naguran
OpanKK MOAIANAPHN AaHHKNAWAA KEPAKIH MARAYMOTAApHN Oepany 8a pe-
AKUHAHUHI MEXaHU3MH TYFPHCHAA XyNOCa KUIHLIMA HMKOH fpaTany,

AMP €pnamuna OpraHuk MONEKYNanapoaru NpoTOHIaHUM XOAHCa-
CHHH, Macanan Kapﬁomm TYPYXHHHHT KMCAOTAIH MYXHTAA [IPOTOHIAHH-
umny AMPrEMEr C Typu 6¥iimua yprabuul MyMKHH, YYHKH KUCIOPOZ-
HUHr npotoHRauty C=0 rypyxMaari yTNepoAHUHT KHMEBUH CHILKHLUI
KuiiMaTHra KarTa TawcHp 31and. Bynapaan tamikapu 6y cHeKTpOCKONHA
YCYJIH OPTaHnK KapbokaTHOH Ba KapOoaHHOHNApHH XocHa G¥nrw xapaé-
HUHK Ypradumra épaam Gepanm.

AMP ycynu opraluk GHpHKMATAPHUHT KOMIUIEKCTY XOCHIANapHHH
YpranuiLaa XaM ¥3 YpHUHH TOMraH.

PagnocnextpockonuanuHr §y YCynM XO3Mpru 3aMoHAa Mypakkad
TY3unMIENH Tabuui OupukManap - yriesoAnap, HyKNEeUH KHCRoTanap,
AMHHOKHCIOTANAP, MENTHANAPHHHET TY3WNBIIMHY aHHKALAA IHP MYXHM
axGopor Oepaguran ycny® cudatvoa onguHrd ypuHnapus sramnab Ty-
puban,

VH. Saextpon-napamaruut pesonanc (311P)

DNEKTPOH-TIAPAMATHHT PE3OHAHCHHWHI PHBOWUIAHKII TApHXUTa Ha-
3ap concak, Oy du3ukasuil yeynara 6ornuk walapuii wmnap 1940 Fwigad
asean Xxam onnG Gopunrany MasnyM 6¥nagy, amMo Gy HasapualapHi aMa-
NHETAA TaCAMKNALL YYYH Kepaknd achoOnap OYnmaraHn yHu uly Iaerpaa
PUBOKIAHMLINTA HMKOHMAT sipaTManu. 1944 iimnra xenn® mapaMarnut
IOTUIINAPHY YN4aiiAHral fHrM ycyinap uWwnaé uukknoy, 6y xamdmeér-
Huar  Mmyamndn  Kozon  JlaBnaT  yHMBEPCHTETHHMHr  mpodeccopy
E.K.3apoticknit xucobnanu, y 1957 #iunna Gy kanduérd yuyH Hasnar
Myxodorura cazopop OYsray. OIMP coxacuparmpary kamduéTaay cyHr
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6Up Weua Yer 2N Ba PYC OMHMIZDH TOMOHMAAH Oy COEKTPOCKOMMA
COXACHAA KepakAM TAMKMKOTIap oaub DopHian, XaMia CrneKTPOMETPHHHE
SHIH HyCXanapiHy HYUTal dHKapill MIIaps TAKOMHIRALETHPHIIAH.

1960-tunnapuurr yprarapura kenut 3IIP coekrpoMeTpnapHHHHD
KOHCTPYKIaiapy GunaH GOFIMK HHINAD HHUXOACHTA eTKasuaud ynaphu
oMMaBHi paspga ruuta® unkapum fyara kyinanu. S0P cnekTpocko-
[UAHHHT PHBOKHAArH JHI ABBAJTH HIUIAP HAPAMATHHT XYCYCHATIA 3ra
oynran xoMmackc OGHpukManapHy Vpravuiira, kKeHMHUandKk 3ca xyn
TARKHKOT HIUAapH 0304 paREKAUIAPHMHE XOCHA OYmHu skapadHnapwra
HarvIONaHH.

1970-nannapHunr Soutnapura kemiG SIIP cnexTpiapHuHr aTiacna-
pu Gocud uukapunau, 6y 3ca ¥3 HaBbaTHaa mypakkab HIP cnekrpaapau
TaXJHT XKMAKIIra KaTTa EpRaM OepaH. X03MpTH BAKIAA PallOCIEKTPOCKO-
msHUHT Gy yenyOu Gowika $u3nkasnit yeyanap 6unan 6up katopaa KeHr
MHKECAA HIINATHD KeAHHMOKRA, YHRIHT MOXHATHHU OUmuul yuyn 6y ycyi-
HHHF Hasapusnapy, NapaMeTpiapy Ba HMKOHMATIADH Ounmad TaHHUIMG
YHKaMH3,

KynruHa OGapikapop MOnCKyfanapia atoMmap opacuia KuMERHH
Soruuur xacun OyMmHAA kapaMa-Kapitld clinHra 3ra O6Ynran snaexrpoH-
Aap Kydru KarHawamu. Bynaait Xonnapna 3eKTPoH CUMHAAp HUFHHAHCKH
XamAa MeKTPOH MarHHT MOMEHT HOJFA TeHT, UWIYHAHT yuYH OyHDaH 31eK-
TPOHN2p OHNaH MATHAT MalZORM OpacHAa TabCcHpaanku 6¥maiau. y-
HUHr Ounad Oup Karopna aipuM aTroM Ba Monekynanap 6urta €xu OHp He-
43 skydrnanMaran CIHHIA 3NEKTPOHNApra 3ra G6Ynmb, ynap yyyH TerdnuH
anexTpoH cnkH pesoHancd (DCP) maBkya O¥nana sa Oynpait Mopmanap
[TApAMABrHUT XYCYCHSTIA 3Ta OYNraHd y9yHd Gy COSKTPOCKONMA YCYJIMHH
INEKTPOH TlapaMardiT pe3oHancu Ach atirmmagn. Tawkn Marsur mafiaod
Kyfinnranna oy wmalinoH HyHanMiHM  GMiaH  yCTMa-YCT  TYIIYBYH
hyHanuipaa MOARAHMHI MATHETNAHHIOW B2 TAOIKH MATHHT MaffoHH
6¥nmaranraa yHuyT TapTHONAHraH MArHHT CTPYKTYPacHHH AYKoIMIM 3ca
MapaMaCHUT xonMcack peiunamu.

STIP HMHT axaMuATH WYHAAKH, MKKIOPH Xyna XaM o3 Ofaran 6apua
MOLZAnApAarn kyQriaHMaraH INEKTPOHRAD MABXKYINVMIHHE ZHUKNAL
MYMKHH, OyHa2 Moamaga xed Kaumal Tamku ¥srapuim €Ki YHUED rMap4a-
nauub keray xonnapy pyi Gepmaiiaa.

HAydrnadmarad aneKTpoHmap Xoxnaray KHMEsuM sa GUONOTHK CHC-
TEManapha MyXpM axaMusgrra sra 6¥mmb, ynap okopu 3Heprusra sra, 6y
XYCYCHAT yhnapHuaur draojanurira cafabuu G¥aammy.

Kydrnanmarad nexkTpoH TYTTaH MOADARAPHK HKKMTA Iypyxra
6Ynnm Mymkud. Bupunan rypyx; Mopnanapaa xkyqrnaHMAaraH NekTpoH
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6yTyH Monekyna OMimaH &KW YHHAT K¥TI KHCMH Ounar GormaHrad Gynumm
MyMKHH. ByHra 3Ar agsajo 0301 PavMKaliapHH KMPHTHII MYMKHH. By-
napaa Ky(TaaHMarag 3ANeKTPOHAAPHUAT TAaPKANHILMEY (ZefoKaiaHuLTH-
HH) ¥pradnul PEeaKiia MEXaHH3MHEE AHHKAALIFA BA TYPHM XHIT GUONOTHK
Tabumil TYkuManap Byp TanCUpWIa 3apapiaHud xap Xwi 0304 patHKas
XOCHA KMARIIKHHA Ohmamra Epaam Oepann. O3on pagMKaIapHiHT Guono-
rux T¥kmanapaan nabino 6yman sa 311P EpnamMuma GHamm MyMKUHIH-
THHH TACAMKIAN MakCaanaa onnd fopuaran Taxpyéanas myHzai MHCON
KENTHPHIL MYMKUH.

1980 fnanaprunr oxupnapuna PecnybnukaMu3gary WRakauanK HH-
CTHTYTH XONHMIapH (PaKyAbTETHMW3HHAT CUEKTpal TYPYXHTa MabiyM
BAKT CAKNAHKIE HATHKACKIA TYPAH Xun 3aMO0ypyr sa GakTepusnap TascH-
puna cudatH nacaliv® KoAraH NHUIAHWHT TAIHKH KABATH TY3WIHILHAA
Kanaail xumésall Yarapuniiap 6¥rrarnaruny rexmmpnt Gephnuipnn un-
TUMOC KWIHG kenarap.

OMP crexTpoMeTphna kacaira YaNWHrang Ba cHdard nacaliras man-
JIaHBHT TAIrKA Kaparnapd DIIP cuexTpd onnHraxaa, 3TIP curean® xocun
KHNraH, aMMO XyAf# IDYHASH KYPHHHILIATH CHIHAN cAgary Y3rapMaraH,
SXIUE caKkJaHraH [THMAa HaMydackda Xxocun O¥nmaitan. Dy masaymornap
acocula cHpaTH Vsraprad HaMyHalapha 0304 pagukannap XOCHA
OYMHUIMEH, NOTMICITHA 3AFKUPHHIHT MABITyM OHp JKOMNapPHAAH Y3HIHII
HarmkacH OYnany ned svTHpod kununan. XaxkwxaroaH Xam 3T1P ycynm-
JaH onuHraH Oy mabayMmornap TOLIKEHT TYKEMaw#mHK HHCTUTYTHHHHT
Oup rypyx onumnapy ToMoHnaad cudath nacaliral nHIAa KABATHHUHT TY-
MIMIMAAA Y3rapui coqup GYNratTArHHM PeRTTeH-Ty3HIHIL aHAMIH &p-
Jamuaa TacAUKIaAHNAp Ba ONIMHNEH MabiyMOTiiap acocHAa DHIUIAHH Y30k,
BAKT CAKAATraHAA XaM cu(arMHd KaMaHTHpMachuk iYynnapHHM Minnal
YHKHIE YCTyOIapH yernaa MyXuM TaoKHKoT Bunapy oG Sopaynap.

Hkkuaay rypyx Mogaanapra ¥3mia xy¢priauMaran 1eKTpoH TyTraH
alipHM 2TOMJIAPHH KHpuTHM! MYMKHH OYnamw. Bynapra xydrrnanmaran,
BalcHTH ¥3rapysBuan OYynraH Mmertannap - TEMHMP, MHC, KOOaisT Ba
GokanapHuHr SupukManapy Mucon 6ina onanu.

Hlynpa# kwnut OIIP ycynu &ppaMmpa Yprauudagurad Moinaga
KyprraHmaran ekrpod Gop &xu HYKIMTUAK aHHKNA MyMKAH. ByHra
acocuii cabab, cnivsra ara G¥araH 3NCKTPOHRHUHT MArHWT MOMEHTHIS 314
Gynuumaup.

MarnuT MaitIoHd TabcHpHaa Ky(TIaHMaras 37eKTpOHAAR HKKH [y~
pyxra axpanany, GHpPHHART COMAK MaTHHT Malilonk Aynanumura mapan-
s, MKKAHYHCHHHKK >ca anTunapanaen 6Y¥aHb, sneKTPoRAapHEHT 3HEp-
THACH Xap Xun 6¥nagu. Arap crniHnap RyNanHily MarsuT Maitionnra na-
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paiien 6¥/ica 21eKTPOH HEPrHACH KamasiW, aHTHNapawien 6yica sxep-
rusick oprazau. IlyHu Tabkuaa Kepakky, SHEPrUAHUHT MArHAT MaiIoHH
6ynmarannnarura nucbaran xamaiimmm 1/2 gBH 6Yaub, oprranaa xymin
wy Kuimarra kynasmam.

f3 - Bop MarHeToHH,

H - marauT MaliloOHHHUHT Ky4IaHHIIN

g - KOHCTAaHTa EKM Jke - OMHIM 110 aiiTunanu.

TYnuk 0301 3neKTPOHHMHT KOHCTaHTacH g (3ke) 2,0023 ra TeHr.

[lynnaii kunu®, Kydrnanmaran snekTpoHd Gop 6ynraH mommaHu
TalIKH MarH|uT MaiinoHura xoinamTupuica, 3JeKTPOHNAP MKKH Typyxra
O¥nunany, ynapHUHT 3HEPrUACH 3ca Onup-6upuaan dapk kunamn.

Vpranunaanran HamyHa Kywiu JOMMHMEi MarHuT malioHura xoii-
JamwTHpuanG 6up BakTaa yHra wacroracy v 6Yiras mynpail anekrpoMar-
HHT HYPIAHWIUHH TAbCHP KWIHMII JIO3H MKW, Oy JHeprus WMKKH Xl
XOnaTiard HeprusHUHr KuitMatura teHr 6YamimM kepak, sphn hv=gfH
KOHYHHMATH BY)KY/Ara KeJIMILIH 3apyp.

53-pacm. E-4 nycxanu OI1P cnektpomerpunnhr (Bapuan dupmaci,
I'epmanus) KYpHUHHLIH.

OIIP cpextpnapH# OMMII YYYH HILIATHIJHIraH PaaHOCIeKTpo-
MeTpJap Kyiinaarn UMKOHHATIApra 3ra OYnuiuu Kepak:
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TE3KOpNHK OHNAR amanra OWMpRIM (TeMNEPaTYPANapHHHr YIrapHiiu
Ounax),

6) kuMEBNH PEARLIMNAPHUHT HYHANMINAAPHHY Y30K BAKT Ky3aTHOL,

B} HAMYHaTapHH HYPIAHTHPUIN BAKTHAA XaM Ym¥all HIINAPHHH
aMaJiTa OIAPUI (EPYFNUK HYPH EKM WIEKTPOHAP HacTacH).

3P cnexrpoMerpiapra Yrnuain wouiapy Maxcye cuHOBJlan Ytran
ycny6nap 6y1m6, Synapuu Kyiinaarada uboganam MyMKHH;

. 1. Hamysaaunr Kyfa Xam IacT TeMnepaTypaia CHNEeKTPHHH OJTHIL.
Byuunr yuyn vaMyHaee Cywk a3or TeMDepaTypaciifia Ypranum erapnu
XHcoGnanamn. Maxcyc KypuHHRLIard HOULINArA ABRAT CYIOK, @30T COMM-
HanH Ba HAMYHA CONMHYZH aMnyia KHPUTHNANA Ba CYHT pe3onaropra
k¥iiunagu. bynga anfarra uaumemnr Yau SUIP curbany Gepumy kepak
amac, CyioR a30THHHT RONIMAATH CaTXd Ky3aTHIHG TypUIHIDH 3apyp, OyH-
J2a CYIOK 230T T¥na OyFiaHiG KeTMaciliry kepak.

2, JIIP curHannap 4UM3HKIMADMHAHEP KEHITHIH, §Ta Mypakkalb axpa-
NRG YHKAL KARMATARPH BA MHTEHCHBIMIM Ynuapamd, UW3HKIap KEHITH-
THHU 3Tai0H HaMYHaNapHAHKT MakilyM OYArad TY3WIHIBNH CHTHannap
KeHIJIMTHra Kapa® YmuaHamn. ABBRM 3TANOH MOJACHHHHT CTISKTPH &3H-
b, ¥xuEsapaarn 6arva OYNHHKE spcrenapia anuknaHany. KOTHmHI-
HUHI MHTEHCHBIIMIWHE XaM MabJIyM TaHAAHraH FTAloHNap GepraH cHrHan
HHTEHCHBIHIH 3bTHGopra onud Yiryaxaamy.

OneKTpoMarHAT EpIaMHAAa XOCHN KUNWHIBE MAarHuT MalifoHHHHT
xyunagnmuny 10000 sperenra Tedr aed onMica, pesokatc yactora 28000
MI'n ra tedr Oynama, Oy cOXa MUKPOTYIKUHAN COXara TYFpH KeNald.
MukpoT§nkuing yacTora reHeparop &paamMyuaa XOCHn Kunuanb moagara
TABCHP K¥pcaTHnaly.

AMP crextpockonuara yxmam MyafisH pe3soHAaRC JacTOTa COAHD
Oynaan, aMMO ONHHTAaH CTISKTP OuTTa MakcUMyMIapaal ubopar O¥nany.
3M1P curnannapu AMP man dapkmi 0¥1ub, curHan 6MTTa TOMOHAA Ky3a-
THNMACHAK, yaap NacT TOMOHIA Xad HaMmofH OYnami, yHMHF LIAKIH,
KYpUHMILK IOKOPH KHCMMAArdra yna xwat 6¥napu. IIP cnexTpHAHr
Oy KYpHHMILM pandkal TapkuOuga ApoTon OYMMaranHiaruHa CORMP
S¥nanm,
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1. 3TIP cnexrpOCKONHAHHAT NaPAMETPARPH

3P crexrpockonnacH Oomka ¢usHkapull ycyinap Gupan OGup
KaTopaa Maxcyc napamerpnap Gunan M30XNaHH0 yRapHH acocad TYpPT Xun
Typra 6yum MyMKuH, Gy1apra CHrHAIApPHHUAT HHTEHCHBIWIY, KEHITIMIH,
XOAATH Ba CHTHAANAPHHHT MYSBTHIVICTAMIW KHpadu. bynapHuHr xap Gu-
PRHH KHCKaYa H30Xaa0 YHKAMHS.

A} CHrHannapauHr WHTEACHBIHCH:

AMP cnexTpnapha CATHAINAPAMET MHTEHCHBNMEW O30 pPaldKai-
JIBPHHHT kM GapKapop mapaMarsiT OupYKMaNnapDHUHT KOHLUSHTPAUMACHTa
nponopurodanaup. Llyamnr yay 6y ycyna 0304 panMKa/LTapHHHET MAKAO-
PHAEH TYFpUnaH-TYTPH aHUKNAUUIATH JHT CE3THpP YCyJl Xucobnauamy, dyH-
KM YHHHT 8pAAMKAA 03011 PARUKATHUHT MEKLODH 10™ momb Gynrasma xam
Snan MyMKHA.

6) CnrHamnapHiHr KEHITIHIY.

Pe3oHaHC CHIHAMMAPUHHHI KCHT (MK HHKHILHIA ACOCAH HKKH
XUl TapcupAanmi Typnapu cababum 6¥namm. Bupuauwcy  "Crnun-
nawKapaTvk” TascHp 6Yiub, Oy Wy(priaHMarak SNEKXTPOHHHHT CIMHA GH-
NlaH YHUHT aTpO(H TabCUpH EKH KPHCTALT NaHKAPACHHMHI EKH MONEKy-
NAHHRT KONIAH KHCMH YpTacupara Tawcup xpcobnaHany. By TakcHpHA
Yruantiary Sur Kynsad ycyanapaan Oupd chUH-Maumapalid penakcauH
BaKTHHH ¥rraammup.

Penakcauma 1e6, xap KaHnall cHCTeMaHH TAIDKK Tascup okubaruaa
HOMYBO33HATIHK XONATHAAH GOULNAHFUY MYBO3AHATIIMK XONAITA KeNTH-
puurra adTrnany. Penakcaiing sakridt MUKPOTYAKMEIHM TaBCHPIAHMIN Ha-
THXACUAZ CHHHIYM JNEKTPOHAAP CHCTEMACHHUHI JHEPrusHH KUCMAH
ityxoraimm Susray GenrunaHagm.

WyHnatt w6, Xywm COMH MAHXapand TAhCHPIAHWID KHCKa
BaKTZ2 CHHH-TIAHKAp2 pefiakcalHACHHM nafino kuitapu, Gy 3ca wTwimm
UHIHKAAPHHMHT KeHrafiHmura cababun 6ymany.

Yn3HKrapHHAT XeHT Waknaa naigo 6¥aMiny vacrora Gupisknapuna
nbozanauuG, y penakcauua BakTi Ounan 6oeuK.

ﬁv:._.l_
2at

T=peJlakCallld BaKTH.

Crixn-natxapam penakcaudauair 6Yuuny opnuil INAPOHTHA Xyaa
Te3 xonaa yranm (10° cex), ammo Xapopar nacaliTHpuaca, Macanad CyrK
a30T [MAPOHTHAA, YHUHT YTHIN BAKTH K¥N XosnapAa Oup KaHya MHHYTAAD-
ra IY3WMmE MyMKHH, Penakcauus pakruruur kaMativny DIIP curHan-
AApH KeRCHATHHUMHr oywura cababun G¥nain Ba yHMEr xuiiMatu 10
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MI'ugs Tamxan stagn. By kuiiMar SIMP curasaapusanr KaiMaTiaph-
Aax OHPKAAYA IOKOPY YKAHIHFHHH KY¥pcaTtann.

3P cHrHANNAPHHHHT KeHOTTHTHHUHT KaTTa GYMuIMHAKET af3alTHK
BA KaMYWIHK TOMOHNAPH Mapxya. Adsammknapupan OHpR HiyHOAKH,
AMP crniekTpoMeTpRapIary MardHT MafIoHHHHHT ZouMuit S¥nuummparn
3nr myxum mapt 3P 1a kaMpok, 3pTHGOpra onnHagh, 6y aca JI1P cnex-
TPOMETPIAPHUAT TY3IMAULMAH oRIMH OYnuwnra &poam Oepapu. Kenr
manaa natino 6¥nrad CHrHaRnapHu SXmA HXpaTHd YHKKAH CHTHAaAnAapra
HucOaraH TAXJIMN KAMul, MoAfana Gynaérrad XapalHaapHH aHKKIALI-
aary Kuitpnusnknap S11P narg kamMyunHKaap xucobnanany.

B) CursasnnapHUAT XofnarH €Ki g (Oke) - oMuna.

IOTUNHIO CHHIAIET YH3UFHHUHT KYpcaTKWunapiiaH sHa Oups peso-
HAaHC HYKTACHHHBHE XOJatH XucoOmawand. Malinod kuifmaty, TeHH pezo-
HaHC xoaucacH pyii Oepaaurad, g-oMun KHITMATHHUHT MaBIyYM 03010
®yPTNaHMAran 3NeKTPOHTA TeTHULM KadiMaTip. O30/ INEKTPOH YHYH ¢ -
omune 2,0023 ra tedr. Kynruna o301 pamxMKannapaa g-OMEHAH DIy
knitmarra Aaxud 6¥rany. Kanzaliopp atomra rerumnn Gynran aroM op6n-
TanNapuaa 3NEKTPOH Xapakar KWICa YHHAT Gyp4akiiH opGHTaN MOMEHTH
aH4arHHa IOKopH OYanb, yRUHr kriMATH 0300 NEKTPOHHHHT £ - OMHI
KniimaTtnaaH dapk kuadl. Bydra acochii cabad, Maraur Ba 6ypuaxk Mo-
MeHTnapH HucOarnapy opacuaarn QapxkHUHr Mapxyamurugup. CruH Ba
opOnTan xapakarnap yuyH 0y kuiMarnap Typnr4a 6¥naon.

Arap xy(TnaHMaraH 3MeKTPoH atoM OimaH OornanMacmaH Gamku
KaTTHK KPUCTAN MaHkapajapd Tapkubmgard atomra Oornasran Oynca
éxu DollIKa MOJSEKYIp Ty3HIHINra 2ra 6¥1ca, y X0Nia IMMEKTPOH MOMEKY-
TQHUHT TY3WNVIR OnmaH Gop/MK O¥Nral Kyum WOK¥ MeKTP MailnonH
Takcupiia 6¥nany. By anexrp MalIOHNAPH ATOMHHUHT OPOUTAN MOMEHTH-
Ta TAECHP 3TanK, Oy 3ca g-oMWIHE xucoSnanuy Mypakxabaaurrupany. G-
OMHJIHE YIal Moiekynanap WuMpark Xamma Gopmap, wy Guyan 6up
KATOpPIa KOBaleHT 6OFIap THFPUCKAR TYNHK MABTYMOT OTHLT MYMKHH.

r) CUTHaNNAPHHAAT MY LTHILIETANIH EKH KPATHO YHKKIHH.

JIIP chnexkTpockonMacHga CHIHALIAP MYJbTHINCTIAMIHHHHT HKKH
XHJ TYPH MasXyZR 0¥nu6, GUpHHYH TYpUHN Mypaxkal Ty3WIaiuM, UKKHH-
YHCHHH 3ca ¥Ta MypakkaG Ty3iwMiaum curHamiap et loputnaid. My-
pakKaG TY3WIMIIIM CUTHANNAp NAPAMATHHT MOVIKYAARAM KPHCTavlapra
Exu Gup KaHua Xy(TIanMarad MeKTPoHIapy O¥nraH MeTart HOHIAPHTa
TETHIH XpcobaaHanu.

Arap MOJeKyNnana HKKara Ky(rnaHMaral snexrpounap 6yaca, wyp
TYIIMLIH TabCHPHIA OyHIali MoeKyanapaa TpHIvieT Xonat 6yauwy Guo-
DO TEKUHPYBIapa XyAa KaTTa axamaaTra 3ra. Mkiura KydriauMarad
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2NM2KTPOY G3raH Spraruk MOHCKYNAIAD YiyH XaM TPAILIeT X0J0s) ferq-
mn 6ynnG, OyHpa SMEKTPOHRTAPHHHT TYna comuHE | ra TeHr, gemax
2x8+1=2x1+1=3 O¥ynrann yayH TPHILICTNH X00aT KeAud YHKaau.

Monekynanapia Tpumnetr xonar Gckapop, ABHM Yiaap CHHINET

Xonatra YyTHG Kerumd MyMKUH. Macaman, ynerpabudadma Hyps Okmad
TabCUpIAHUILAA HAQTANHE MONEKYJACH TPHILIET XORatra Ky3ranaid Ba
TeanuK OMAAH aBPANTH XoJaTra Kafraau, ammo Oy xapaéHHH KaTTHK COBH-
THII [wapournza onnd Gopunca TPAIUIET XOAATAAH CHHINET XON4arra
YTHIIHH CeKHHNAITHPHL MyMKHR, HaTHxkaga OIIP Epmammaa Tpumner
XOJNATHH YpraHum MyMKMH. BaneHtn ¥arapysuad 6¥3raH Meramn HOHNa-
puaa TpHIeT XonaT Sapkapop SYnraHn yuyM yHM yii mapoutnaa (25°C)
Jia XaM $pravum MyMEHH.

CurHanmapHusr Yra Mypaxxal axpanut SHKHIY 0308 paaHKairap-
ra Terywar 6ymub, GyHra acocuii cabab xygTnanmaran nekTpor Gunan
IpOTOHNAp OPACHIATH CIHH-CHHHIAD TALCKDHHHHI" MABXYANMIHIND. Ma-
canan, Metun panakamd JIIP cnexTpuia keapTeT KYpHHuImard TYprra
curHanm Oepamu, KBapTeT CHFBAINRHS XOCHN OYNMMIUHEH Kyliuaarn pacMna
{54-pacMm) Tamku Malinon Hywanuwmra nucOaran Xap OHp NPOTOH Mar-
HHTYanap HYHaRHIIN TYPH OPKATH TYUIHHTHPHNI MyMKHH:

Tawkn mMajinod Hynandms

a et 3 i
H, i & 2 T b b
| e T —
Hew €
4 —————tii § me—r—— A 6 a
g, (4 et rrrrrerrrra— C
H, B ¢ A
1] 4 a
7 b b
5 [ . <

54-pacM. MeTHN pagHkany DPOTOHNAPH MARIOHNAPHHMHT TAUIKH
Marsdr Maitnonnra rucoaras WHanuum,

PacMuan x§pruub Typubnuxu, A Hurr 3, 6,8 TyprapHaarn Tascup-
Aap Oup XMn, Xy[AoH IIYHra ¥Xmam Xoamca B auer 4, 5, 7 Typaapuia xam
Kysartunagi. {lysaal kenu6, Taiiky MafiioHTa NPOTORNAP XOCK KHIIraH
TYprTa MaliicH (1, 2 A ea B) Tabcup 3Tagy, HATHXAOA TYPITA MAKCHMYM
Ky3sarunub, yHuHr uHTescHsmuTy 1:3:3+1 kabu 6¥nany.

I[P curHanTapuMHHAT COHHHYM NPOTOHNAP MUKZOpHra OGOrmTHK-
JINTHHH TACAMKNALT MaKCANUAA TYPAM X MHKAOPAA IPOTOR TYTTaH OeH-



30CEMHXHHOHRHHAT XTCPH XOCHNANApH CTIEKTPHHM K¥pub YUKMII Mym-
KHH.

Arap 0eHI0CEMUXHHORHHIHT THPT XJIOPIH XOCHTACKHH oncak, Gynaa
OpoTOH OYnMaraHd y9yH, xy(dTHaHMaraH IekTpoH KYiImMYa Maruur
MaliOHU TabCHPHHH Ceamaliin, WYHMHr YYYH Y CeKTpAa GUTTa I0THAMIL
YH3HFHHE Gepaan.

o—
Cl Cl
Ct Cl :

Arap OHTTa XJT0p BOAOPOATA AMMALUTHPHIICA, EKTPOH OpPOTOH OH-
JtaH CITHH-CITHH TARCHpra yupaiay, HPOTOHHMET CAHN 1/2 ra TeHr, HeMak,
HKKMTA HyBanmuiiary TakcHMNanuiira sra 6ymangsy.

o-
H Cl
Ci Cl

Hxxura Bogopos 6¥1ca, 3eKTPOH TAHCHPHAA CHIHAM TPUILIETTA
axpanany, yera Gyca ksapret, TyprTa 6¥/ca MUHTCHT KM MYJIbTHILTIETTA
axpanam.

o-

H Cl

Cl H
o
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o-
H H
C) H
0

0
H H
H H

Arap paankaniary nporowap Sup-Gupura sxeHBanenT Gyamaca Ky-
saTunanuray IM1P cnekTp xyda xaM MypakkaGnamaau. Macaman, Tpuge-
HHUNMETaH panpKatAza 21 Ta MaKCHMYM Ky3aTHIaaM.

Q
f‘

DNP 8pramuna KeHr KYnamaary TaAKHKOTAApIas OUPH HUTPOKCHA
0300 paJMKANHHUHT XOCCACH Ba YHH KAHIGH MacanajlapHt Xan 3THULRA
VIUNRTUIMIMAKM Ypravim xHcobnanany. Hutpoxcnn paaukannapw N-
oxcyn Trypyxny Ompukmanapra Terumind Gyaum6 ymap kdcioTaid Ba
AWKopull Myxutnapaa Gapxapop, xaMmia Y3HHEHr TapaMarHut Xycycus-
THHN KaTTa TEMIIEPaTYPa OpTMFMIA XaM caknab Konaqu.

Hurpokenn pagpsanieuur I[P cnexrpiparid CHIMHANM TPHILIET
KY¥puRHMmra sra GYynHIAHgHr acocuii cafabu 3NeKTpoH CITHHHHHT “N,
cuHH GuiaH Tabcupuaup (a30T cnHKk | ra Tewr suHM 2x1+1=3). Tpu-
[1eT CUTHANMHMHT axpanu YMKUIIA BA YHHRr HIAKIH 0307 paamkanra
HUcOaTaH xoHFAIlTaH KYIWHN TYPYXN2pHHHT Ty3wmmHra Gormik, Hur-
POKCUR PAAMKAIIAPHAAr GAPKApOPMHIH B3 YHHHT CNEKTD TY3IHWHALCA
SOFTHKAMIH HUTPOKCRIUIAPHH "CHHHap HAMOHAopY" cudaruma Mypax-
Kab oprauuk Ba TabuHii CUpHKMANAPHYHT TY3RMMIANY Ba YJIAPHWHT KOH-
topvarHACHHE YprannAiia UMKOHUAT ApaTan.

CHnany HMIIGHIAN XO3MPIH BakTAA OKCHIMAPHUHT TY3HIMINWHH
¥pranuinna xamaa GpepMeHTRapHHNT aKTHB Mapka3lapHaard QpyHKUHOHAN
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rypyXnapau Oaxonamiga Ba HHXOST GAONOTHK MyXMM RONHMEpPNApHIHT
TY3HAHIIY B KOHGOPMALIMACHHHA AHMKTAlT Kalu Makcazaapha HILIaTHIa-
.

1P cnekTpockonus KAMEBHY KHHETHKAHHHT 3HT MVXUM Macalana-
pi 6¥aTaH 0307 pAZMKAIUTA PEaKuMAAap MEXaHM3MUHM YpraHpun Ba My-
paxkaG GMONOTHK )XapaEHNapHA YNAPHWHI aXaMUATHRH aHHKIANINApHH
eTapny Japakana xam STHIIH MYMKHH.

TP yenySununr nakino Yaumg OpaiMK MOAJANAPHHHT 030K pa-
IHKAIR XONAaTNapH XakHla MabAyMOT OXHINTA Ba PEAKIHAHMHT KeHHHrA
GockHamgard HYHaMMIIAAPHHM YYKYPPOK Vprananima tTina HMKOHUAT
Apatny. Axagemuk H.M.Omanysne paxbapmurmga 6y yonyG éppamuna
LWMIB TYKAManapRa O304 panuKanTapHUHr AUFHANM JHHaMHKAnapH
Ypranunud xasdiin YoAMTANAPHHAE BYXYATa KEIHMUHMHT GOLINaHHIBY
TYFPUCHIA MABITYMOTRA] OJIMHIAH.

yuaait xunub, pazHOCIIEKTPOCKOIMAHMAT 6y Typu Golllka du3n-
KaBuif ycyanap OWJaH XaMKHXaTIHKA2 MOANAHUHI TY3MIMILM, Xoccana-
PHHH Yprasvimaa MyxuM yony6 6¥nmud kenaxakna xam ¥3 ¥puu 6unal ax-
panut TypanH.

VIIL I'amma - pesoranc éxu MéceGaysp cnekTpoCKOMHACH
I'PC) -

By crexrpockomiauuHr acocnaa MéccGaysp >ddexru Eramn. 1958
Hunna Méccbaysp ToMOHMAAH KAl 3TUTaH Ba TymryHTHpUO GepHarad
XO/Mca  YWFYHIAWTaH  pajWOaKtduB  SAPOJAH  TAPKANTAH  ramma-
HYPIaHUIOHAHT TahcHPUAA Ky3aTHnany. ['aMMa-KBaHTIAPHUHT pe3OHAHC-
JH HOTHHILHHE CORHp JTHINH YYYH HYpPNAHTHPHIAAWIAH MOZNAIaPHBHT
SOPONAPHHA YHFyHIAUITaH Xonarra YTkasnu nosumM 6¥mub, 6yunur ysyH
MaBAYM HYPHAHHUI $acTOTacH kepak 6¥naau.

Byunali pe3oHAHC YACTOTAHMHI KHMIMATU HYPRAHMUIHM OTHLL
KOOARMATHTA 372 6YAran aapouir TabWaTura, THHA Kadgak aroMaap On-
Jan Kypuopaa 6ymdmura Gornmk. FaMMa-pesoHane CISKTPOCKONHS CHr-
Haapd OPKany aroM MapKa3nmard anexkTp MalioH xXakHIa MabkIyM Xy-
noca KWIMI MYMKUH Ba KuMEBHMI GornapHuur TaGHaTH Ounas GOFNHK
6ynran MacananapHy CYMLI MyMKHH.

TamMMa~pe3oHanC CleXTPOCKOMUARN kAMEra TaROUK 3THHI COXAcHAa
pyc omaMd akanemuk BH.Toaspanckuii canmMoknd TaNKHKOT HILAPHHH
o6 Goprau. TPC Epaamuna remup, kanai, pyx, eBponHid, HoJ, RonegpaM
pa OolUka myHra YXWALI SMEMEHTINAP TYTIaH OpraHHk GrpuakMamap
Ypravunu® Meranrapra Huc0aTaH xoHmaluraH OpraHHK rypyxnapaard



MEKTPOHNAP 3UGMHIH YNAPHMAT ACCUMMETPHACH BAa TY3HIMIM GHAAK
Gornuk O¥nraH SOIKa MALAYMOTIAPHN QNI MYMKHH.

Bynnan tanikapn FPC roxkop# cesrupankka sra 6yirann yuyn (JIMP
ra HucHaraH 5-6 Mapra) 70-linnnapHubr Oommaa 6y ycynra 3sTHOOp Kyda
Ky4aitub keTay, aMmo oG Gopunirad TaAKUKOTTAp 6y YCYIHMRT uerapa-
nanrawiurinyk nebotnab Gepan. Xoaupry Bakrga I'PC acocan anemenrop-
TAHUK Ba KOMIUIEKC CMPHKMANIAPHYHT Ty3HIHIINHH AHAIN3 KAIHILAA M-
narunub kemuHMoxaa, Oy 2ca ¥3 HapOaTuna opraHMk pa OHOOPraHMK KH-
MERUEr Maxcyc 6YMHMNaphHE YPraHHIIE KaTTa aXaMHATra Jra,

FPC -ycny6u GoluKa KeHT TAPKANTaH yCysiapra HrcOaran (Macana
DFIP) synma k¥o MuiROpHArd MEKTPOH BA CITUH XOMATIH MONeKyaiapHu
Ypraiui AMKOHMATHIA 373, BYHAGH TAIIKAPH PSHTTEH-TYWIHILE AHAH3H-
JaH $apxan pasumsa M'PC épaamuza anbarra MOHOKPHCTAILT QMM IAPT
sMac. By yCynHMHI aXaMHATAH TOMOHH WYHIaH uboparkn, 6Mp BAKTHUHT
¥310a MONeKYNaNary SNEKTPOHTAPHUHT TY3HIHMIINIA XaMAa ATOMIAPHIHT
XapakaT4annurura uioX Gepum MyMkuH. AlHmkca 6y xomuca Mypakkad
TysHAMIUra »ra G¥nran okcun Monekynamapuna maexys 6¥naau, ynap-
HMHI TYpAM OY¥naxvanap#HUHI XAPaKaTdyaHIHIH OKCHIAA KOHGOPMaLHOH
yrunap Gunax vamGapuac Gopaukaup, 6y sca yHMHE akTuBAKMrHHK Gen-
runaliauran sHr Myxum omiandp. I'PC Epnamuna Oynaait y3rapuuiapHn
MUKIOPHI aRaIH3 KUNMII MyMKHH, By Hunap aliHHKC2 TeMHp HOHM TYT-
ras OKCHI TY3HIHULTApHHA ¥prasuinga onnb Gopunapy, sepu I'PC &paa-
MEf@ TEMHPIA KOMILIEKCIapHW IMEKTPOH Ty3WHIUH TYFPHCHEA AHMK
MabAyMOT ONHID MYMKHH. byHra mucon xunnd I'PC E&pnaMuna Temup
aroMH TYTraH OKCWANAap - reMorno0#H Ba MHOrNAOMHNADHH VpraHuIn
MYMKUHIIHTHHH XY pcaTH Makcanra MyBouK xucobnanany.

I'PC nvHr xenaxaxmarn pHBox# anfarra acGobnapHH MykamMmal-
NAITHPAIIAAH Ba YHHHI' HA3APUACHHA MOJIEKYJAHUHT TY3HAWID Hazapus-
¢ Gurmad yamBapuac GornukIHkAa onub Gopunnas sOopat 6¥nany.
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I BOB
MACC - CIIEKTPOCKOIIUSA
1.MonAsHum Ba AHCCONHATMANAHANE CNeKTp onHm
MAPOHTAAPH

Oprasuk  MOINANEDHHHT MAacC-CREXTpOCKOmUA  ycyaw  1950-
Runnapauur Ypranapuaa SysEora kenuS, YHHHI KEHT MHKECHE PHROKTA-
Humy 1960 fimngan 6omnannn.

Macc-CIeKTpOCKONESHY  CHEKTPOCKONEK  YCY/INApHUHT OHpH Aef
Kapanagd, aMMo OyHZaH Kapam KucMaH xaTo xucobmaHaan, OuTHK criek-
TPOCKONHAL2 HWypnaHuumaH xelud moAfa Monexynacu OGolinaHrud
Xonarra yarapMacaaH KaliTazp, aMMO Macc-CIEKTPOCKONAAZA MOMEKYNa
Ky3ranani, HoHNAHAOK Ba MONEKYNAP MOH NapyanaHazu Ba Oy mapuyanad-
raH HoHNapAas GOWINAHIHY MONEKyNa XOCHI KW MyMKRH 3Mac, llyd-
nAafl Kun#G, Macc-ciekTpHM Xockn 6¥nnuma cababuu 6Ynran Gup Kaxwa
XOAHCANMAPHHAT HVFHHANCHHE MOSEKYNaHMHT OUp XOMatnad UKKIHYU
xonarra YTHIL XooucacH 1ef Kapam HOTYFpH XMCOONaHANN.

Macc-cnekTpoMeTpHA YCYNHHHHT Oollka ycyanapaaH yCTYHTHENa-
prunad OupH, Oy ycyn EphaMuna HaMyHaHMHT MHKZOPW HHKOTpaMMnap
(10~ 1) 6ynranga xaM yprasum MyMKHHANTHAamP, Gy sca kyaa o3
MUKAOpIary GHONCrYK (Haos MogaanapHHHI TAPKHONEH aHHKalga KarTa
&poam Gepagd. by Murnopaars Momaanapau Gourka ¢pusukapnil ycynnap
épaaMema YpraHmm aHua KRIHAYWIK TYFOHpadd. ByHm Tacauxmaumn
MaKcaaKaa anabnérnapzal MabiyM O¥nran wynpaff Omp muconsu Oaén
ITALI MAKCAATA MYBOPHK XHcobaRanN

1968 itnza "Xemus pa xaér” ofiRoMacHna xyna OHMp KH3HKapii
makona Hocub vuxapunanu. 1963-64 dmnnapaa Gup rypyx omumnap Ko-
NyMOHA 4aHTan3opRapura IKCHeAHlUHA YHOITHpHO, ¥ epaau 2500 mowa
KOKOW HOMAW Maling kopa GakasanapHn #BFub onankaap Ba Maxcyc M-
Joenap onuG 60pnd YyNAPHHUHC TEPHCKHAAH TaXMHHaH 30 Mr zaxapnu moa-
Ja-0aTpaxoTokcHH axparnl onazmnap. By MOJIa OKCHN TY3HIHLITA JFa
G¥nMarad 3axapi MOILAANAP HYHAA 3HI KywmicH XucoGnadap 3kaH. By
3aXAPHHNE TYIHAMIIK TYFPHCHAATM HT OOMINAHTHY MabayMOT MHKAOpH
xyna o3 O¥nca xam Mace-CNekTPocKenisA EpAlaMiuaa ONRHIH.

Arap Macc-CTIeKTPOMETp JMeKTpOoH Xucofmam mairuuacu (3XM)
6unad KuxoTaHTaH G¥Nca XKyza XaM 03 MUKIODIATH JOPHBOP MOANAtAp-
HH aHMKIall MyMKHH (Macanad, TrOpMOHall NpenapariapHy aHHKald
MuKaopu 200-300 mukorpaMM).

Macc-CIEKTPOCKOIMAHKHY HI' MyXum amanuli dmaprxan GHpu
Mypakkab opraHRK GUPHKMaTap, METALNOPTAKNK OHPHIMANAD BA MENTHI-
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NapHWuT TY3WIHIIAHM auukrampa GepaguraH MabxymorTimapH Xucob-
nanamy.

OpraH¥K  MOJIANAPHHKT  MAacc-CHEKTPOCKOMMA  dpaaMina
Yprauunandras coxasapy Kyiusaranap:

1) Tabuwi rasmap; 2) Xaso; 3) CaHoar YuKHHANIAPH;

4) Ennia HATHXACHa Xocun Gynazuray rasnap; 5)Asposoniap.

AKIl gmard Macc-CHEKTPOMETPAAPHHHI XaMma TYpNi2pR TAUIKH
MYXHTHH TEKIIHPHIEAZ MOAAANAPHHHT KOHUEHTPAUMACH 10”7 r Gynrasma
Xam myxaM axGopor Gepamu. Macc-cnexkrpomerp épaaMuna uirapr K-
7oK x¥xamiruna nwratunud kesmrad T npenapatw 30 ra axud MeTa-
GOAMT XOCUI KUNHILIK 2HUKTAHTAH.

MozaaanapHHHT MACC-CIICKTPHHY ONMUI YHYH HAMYHA HOHIAHMLI Ba
JMUCCOLMALHANAHMIH KapagHHUTa yHpamy 3apyp. Monexynana G¥naguray
HORJTAHMII Ba JUCCONMANAHHID XOMHCAnapH sfnektpounap sapbacy, do-
TORNAp BA Ky4n¥ 3exTp MalJoRu Tascupuna pyit Gepann.

Homnappm. Macc-cnexrpoMerpia GYNaknd  WOWIAPHHHI XOCHA
6V xapa@HM MONEKYNaHH SMeKTPOHNap OHMnaH TahCHpJIAHAIMMAAH
Gownananu, GyHua saeprad 100 5B ra TeHr 6ynca, Tesnury 5.9, 10IS M/CEK
6ynann, Monexyna GHNaH YHHHI TYKHAUIHII BAKTY TaXMUHAR 107 cexyna-
ra teHr 6¥naam.

Kyuny anexTporsap OKBMH MONEKYNAHWHT 3EKTPOH KasaTH Gunax
TALCHPNAIIMG MONEKYaHHHT 3NEKTPoH KY3Frairad Xonaru pyil Gcpany ba
¥ KyHugaru gopmysa 6rnaH udonanaHanm:

h

T=—
E
h -[Tnanx poumniicu

E -xy3ranran xonar sHepruacu

Onznuli Mace-cnextpomerpusina E=15 3B, 1=4x 10~ cex.ra Tewr.

T- HY KY3raJirad MOJIeKyNaHuHT EKH HOHHEHHI X0CWi GYIHu1 BAKTH
el xapal MyMKHH.

ATOM Ba MOMeKYNANApUHHT HOHNAHTHPYBUM INeKTpoHnap Ouiaw
TYKHalNYBUHH KyAHAarH9a ¥30XNalll MYMKHH: 3NIEKTPOH V3MHUHT Mab/IyM
IHepruAcCHHN H¥Koranm (AE), monekyna aca sHMY Ky3ranrad xonarra
¥rapu, Monekysap uoH + 3mexTpon AE HMHT 3HT WiuMK KiiiMaTHOA HOH-
nap xocun G6¥nui pMxoaHgTHrA 2ra 6ynca, GyHH HOHJIAHRIY 3HEPIUACH
ach afThiagu.

DHEPrHAHHAT CAKNAHHLE KOHYHKIAH:

EFE l'HlEo; Eo:.!‘i'Ez-PE
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Ey - TaRcHp 3Ta¥Tran 3MeKTPOR IHEPIHACH;

AEq - 3neKTpoy HYKOTTaH YHEpracy;

E- Tapxanras 39eKTPOH 3HEPTHACH;

J - HONBAHUIN SHEPTHACH;

E - kjfsranran MOneKyip HOHHHHI JHEPrUACH;

E;- Monekynanan yput 9MKapunras 3JeKTPOH YHEPTHACH;

E+] - nu x¥uHca HoHagK I NOTeRUUany fe6 adnTuiand, apHH Gy
MOJIEKYJIAD HOH XOCIWN OFNNLINAArY SHI KHUMK IHEPrUsanp.

Opranyk moganap YOHMAHHIMHHYAT OUPKaHYa YMyMKH yCynnapu
Gap.

Gorownap  Tapcwpupaa  Homgawuwn, K¥nurwa  opramdk  Moa-
JanapHHHr HOHNAHWII roTeHuaam 13 3B nan kuumk xuiiMaria O¥nrayn
YMYH HOHNAHKUINH ofub SopH YIVH KHCKA TYAKUH Y3YHIHKAATH HypAa-
Huigay GoRgananun MyMKaR. QOTORNApHUET KyTait ManGau cadaTtuia
HypAaHHill 3Hepruacy 21,21 3B ra teHr 6¥man renmitng acBobnan doii-
JataHdl MyMxuH. MonnsalkoH kaMmepagia WypJaHHII WHTEHCHBIIHFH
Kanya loKopy 6¥ca, kamepatad HOHIZPHMHT YMKUINK WyHYa Ky 6¥namu.

BaxyyMpa 4¥enaHral CMMIaH XOocHN OYNraH 3JeKTPOHIAD MabayM
norennHan GHnal TEINAWANY Ba HONM3ALKOH Kamepara xMpHO Oopanu.
Ilynnakt kamub snexTpoHnap ev Kpiimarra 3ra Gyuanm, noTeHuuan 5 gay
100 3B opanukraua yarapany, aMmo Macc-criexTpHi 70 3B ga ynyananm,
YyHKM Oy KywIaHUII HOHTAPHHHT MAaKCHManT Tap3aa XocHn GYmMiunra
erapau xucobnaHany.

Knmépnit nonnandti, Mogexyina sa HMornap TYKHAIOFaHaa #HTH 3a-
pAARaRral 3appadvaiaprd XOcHI GYIHIN peakUHanapHHH Ky3aTHII MyM-
KWH. Macajan, MeTaHHHHI MONEKYIAD HOHU HeHTpan MOJICKyAac GHiaH
peakuusra kHpunG mycraxkam CH;* von xocun kasmmm Mymxad: CH,'
+ CH4 = CH3++ .CHs

3amoHaBRil Macc-CreKTpoMeTphapiaa TypaM XWI  HOHNaHUM
xoaucanapy vuyratinagy, Oy ¥3 Hapbarmaz almukca apanalnManapes
Ypraruiraiia Kyl Mukaopaary axGoporaphy onuiura Mo 6epand. by
yenyf Mypakka® NenTHANAPHH TaxNKA 3THW uwaapuaa dofzanaminud,
Gyusa ynap ¢epmeHTaTHB FHAPOMWIra YUpaTHAAAH Ba Xocun O¥nran apa-
NAIMAHHAKT MacC-CASKTPH TYrpunan-tFpr onuHand, bydmal macc-
cnexkTpia (akaT MONexymlp HoHnap 6Ynaan, yaapuuar Xecwa Gynummm
YUYH HOHIAHKLU XapalHH Ky9/IH MeKTp Mainod Tascup 30 0aubd 6opu-
naay, 6yuy MaHAOH HOHTAHKUIA &y MalaoH aecopbuuscy neb alTHranu.
Xocun O¥nradH Monekyndap KOHNApHUAT Maccanapd Oyfuda nemrdinap-
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HHHT MOJIEKY.INp OFUPIIMTR asAKnaHazin. OnxHrad Mabiaymornap XM zra
HINAHUG THAPOARIATAAH AETTTHUAP KeTMa-KETIATH AHHKNaHaH.

Mace-CIeKTPOMETP - 3ACKTp Ba MArHHT MalAOH/IADHHKAT BAKYYMAA
y4aBTrad HOHNAp AACTacHra KYpCaTanHrad TALCAPHTa acochanral OFauG,
MOJAAHHHT HOHMANTHPUATAN 3appaNlapHHi Maccanapu G¥iHnya axparys-
4 ac6ob xucobnananp. Macc-cnexrpockonust yeuyOH nerauia, Hounap
MacCACHHHHI 3NIEKTP 3apafura HUCOaTWHM AHHKIAN OPKANE MOUIAHH
TEKWHPUIN YCYAH TYHLY HHIAIH.

Macc-cneKTpoMeTpAapHUHET TYpAapH XKyda kyn OYaub yJapHHHr
XaMMacH/1a Kyinaara MyXaM KHCMIIAp MaBxyn O¥nanw:

MoAsaEn KupIcrn Hou - o} - Hom
CHCIEMALH 1 mantan 7| axparum
CHEKTPAADIH fig. Hourapas
£amy pyitxarra oAy
vaaHHHaJIHI‘aH MOIOARAPHH MAacc-CIIEKTPOMETPIA KHPHTHUIHHHT
OMpKaHYa YCyMTapi MaBxya:

CoBvK xonia kupHTHin. by ycyn raznap yays, Xamna yi Teminepary-
packna 8a 107 Mm.cM.yc. GOCHMHENA OCOH YYANWIAR MOANANAP YHYH Wi-
JIaTunaamn, : _

Heenk xonna kuprrunr. OpraHuk MoazanapHy OYF XOMaTHra Keu-
LiH Y9YH Macc-CHeKTpoMeTp cHereMackHy 300° rava KM3Oupunagy.

T¥trpunan-Tyrpy kupuTum. Macc-CIEKTp ONPIN YYYH CHCTEMaza
qYKYp BakyyM Xocwi Ko (10~° MM, CM. YCTYHHTa fKuH) Ginan Gupra
KH3AMpunca K¥n 6npurManap ocod Oyrmanagu. By ycyn 6unaH Monekyna
ofHpanrk 2000 rasa OyaraH OMPHKMANADHHHT MAcC-CIEKTPHHH OHIN
MYMKHH,

Marorpadan  kupurdm. ['a3  xpomarorpad  yCTYHUAAH
¥praunnanyrad MORNAHANT BA ra3 - TAIIYBYAHHHT 2PATatuMacH YHMKaLH.
I'a3 - TallysuH OKHMHHUMT TEITUIMM oxaTaa 5O MILMHH. TAOIKAA ITa0y, aM-
MO OyHpIail ra3 XaxXMitHH HOH MarGACHIa KMPUTHII MYMKUH 3MAac, WYHAHT
yuyn Ypragsiagurad MOLJaHHHr MHKAOPHHH KaMafiTMpMaciaH ras-
TAllyBIHHH aXkpaTHO oMMl Kepaxk.

3amoHaBHH Macc-CIIEKTPOMETDPIAP NCKTPOH XHCOGNAL MALIHHACH
(OXM) xamua CYRXTHK Ba ras xpomarorpapnapu Ommas Gupranykia
GowKapunagy.
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2. Macc-cnekTpoMeTPAAPHANT HORAAPHA GHp-OUpHAAH axpaTa
OJIMID JAPAXKACH

Macc-CriexTpoMeTpIapHUHTT HONNapHH akpaTHll JapakacH Oeranna
WKKHTA &RMa-8H TypraH MOHAap uPKKucHHN Oup-OHpuaaH axparniuu
FHTHGOPTA ONKWHALK. Arap HKKHTA HOH yYKKunapn G1p-OMpHHNMHT yoTura
TYLICA YHH Kyifinaaruua MaccanapHuHr aitupmacy G6¥finua Hioxnamw mym-
KHH:

M | Mz = AM

Macanan, M,. = 101: M; = 100;. My/AM=100/1=100, AM=1,

Arap M=100,005

M,=100 6ynca AM=0,005 6Ynann, 6ynza woxopHiary HucHar
100/0,005=20000 &ynanu.

HeMak, maccanapHuHr Gapku xyna kam 6ynca acGobHUHE HOHNapHH
AKPATULI A3PBKACH WIYHYA 10KOpH GYIULIN Kepak.

Acbodaap norNapHY aKPaTHII AApakacura acOCaH Y4 XHN, StHU
KHYHK, ¥pTada Ba 10KOpH dapaxand 6¥numu mymkud. HOxopu papaxana
AKPATHULIHK TYPHAA MACCAHWHT HKKAna Macca aliupMacura Hucharn 5000
naH karra 06¥nub, ypravanvkrna 1000-5000 raya Ba KHYUK AKPATHLIANK-
na 3ca Gy kuiimar 1000 rava 6¥nan.

ATap MariuT MadaoHwaa akpanrad HoHnap HYnnaa snexktp MalaoH
XOCHT KWITMHCA, NOHNApHHHT OWP-OHPHAAH 2KPaTHLEANK JapakacH AHAna
owany, 6y yenyGHu kyw doxycnaw ned adTunaan,

MeKTp MafigoHW MariMT MafifoHuJaH apean €k keHuH xam
KYHHMIUWH MYMKHH.

(=]
[]

Ky doxycnawra Mucon cudaruaa maccanap kiiimarn 6up-6upura
®yna aKuH Oynray yuta OWPUKMAHMHT MOREKYNAP MOH 4YKKUNAPHHHHF
AHWK @XPANUD YMKWIUK 35-pacM/a TACBUPNAHTaH.

C=0
N,
C:H.
J 1 i 6
T 2 27,949 28,001 28,0313
a-KylW dokycnalucus O-k¥w ¢oycnalil brnau

55-pacM. ARpUM raszfapHuHr MOREKY AP HOH YFKKMIApH.
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Macc-criekrpomerpirapaunr MX-1321 sa MX-1331 typnapu 56- sa
57 -pacmnapna ucona ITHIraH.

57-pacm. MX-133 1-macc-CcrieKTpOMETPHHHHT KYPHHHLIHN.
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3.Mouexyasp HoHARp

Monekynap HOHTAp MONEKyNara 3AESKTPOHTIAP OKAMH TABLCHP 3TTH-
puAraHaa Monexynanad GHTTa 3NeKTPOHHUHI YUKapuO 000pHUAMIUH Ha-
THKacHaa XocHn G¥naau.

M+e—M* +2e

Monekynsp HOHRADHMHr Maccanapd HaMYHaHWHT MoNekyna
OFUPJIMTYHH Ba IMNIEPUK opMynackuHi udoaa stanu. Monekynap uormap
Goika HonnaphaH ¥3 xonaTH Gunad $apk KUSIFAHH YYYH YHH CeKTpaaH
OCOH 2aHHKAA0 ORML MYMKHH, AMMO K¥T XONNApAa YNApHHHE HHTEHCHB-
nMry Kyaa KHYuK BYnraiu yuyH TORUL aH4a KMHITHHYHINK TYFAMpAH.

Monekynsp woHnrapRHHT GapkapopmurH Xocua O¥aran O¥naxnm
HOHMApHHHT MUKTZOpHTa Huclhary 6unan Bearrnanaay. Arap Moiekynap
HOHHUHE XOCHR O¥Nuiti CNEKTpaa Ky3aTHIMaca, HOHNZHKLI HaTHxXacuta
xocuin G¥nrad  MONeKyndp WOHHUHT MApYalaHHI TE3THIH  HOKOpY
OYnuwnan kypcarand. MonekyiaHHHI ¥R4yaMH Ba TAPMOKIAHUIIKHUHT
OLIMIIM HATHIKACHAA HOHMAPHHWHT Map4aTaHuil TE3NMHrH XaM IOKOpH
6¥nanm.

lMane TypAw XWA OpPraHHK MOINANAPHMHI MOMCKYIApP HOHHHHHT
Gapkapopnurusu  ¥praHnb, MONeKYNAp HOHJAPHWHT  MapuyanaHuil
IXTHMONIHIMHN KyHHAATH TEHINaMa OPKATH aHUKTAraH:

D
Y Ae+dy)

ZJ, - NapuanaHMarad MOACKYSAP UOHHUHT TYIUK HHTEHCHBIMIH.

ZJ; - mace-cniexTpaary OWp 3apanay 601K HOH UYKKMNAPHHMHT HH-
TEHCUBNHK HAFUEANCH.

Monexkynap MOHTAPHHHT Gapxapopaury KyfRuaary Tewrnama €pga-
MHIA AHUKJIAHAAK:

WP =] 'Wz

Monexyna ofupnurd kMuuk Gynrad yraesomopoanapaa W, HHHC
Kufimatn Typnuya 6ynnd, auetunen yrneeofopoanapaa-0,752; onegrn-
srapna-0,389 pa napaguunapaa - 0,120 ra rewr.

Monexynarp WounapiuMr  GapKapopmuid  3aMKUPHUHT  TapMOK-
TaHHLWN OUAaH Nacadny. Y3yH 3aHKHDIH MOEKY/Ianapra apoMaTHi Xanka
KHPUTHACA, MOAEKYRAP HOHHUHE DapKapopiuanHTy olann.

Arap MONeKyNApP HOHHHHT WUKH 3HEpPTHACH eTapau O¥aca mapyana-
HUW HaTuxkacHaa YHAAH HeHTpan 3appayanap 9ukud ketnd Synawnu vou-
Aap xocun 6ymanu.
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4, G¥naxnn uonaap
Monekynap HOHNAH NUCCOUHAUMANAHMIE KapagHH HaTWXacHia
OYaaxnu vounap xocun 6¥naau. Helitpan monekynaman xocun 6yiaran
MOJCKYIAP HOH KaTHOH panuvkan OYnMO, yHAaH xocun O¥narad Hynaxnn
HOHJTap KM KaTHOH €KW KaTHOH paaMkan 6ynnuwM myMmkud, Monekynap
HOHAAH axpannb unKaéTraH 3appaua m® paguxan €kd HeliTpal MONeKyna
OVAUILH MYMKHH,

M-t M —aem A+

Arap xocun G¥nraH A* HONHWHI 3HepriaAcy eTapnH O¥nca mapyana-
HUG Typny UoH 6¥naknapuHy Xocun kunaau, 6y :xapaéu oxupry 6¥naknu
HOHHHHI JHEPrHacH KelwHrd napYanaHaiura erapid OyimaryHya aasoM
3TajH.

»oonf e m v -mQ
M —»A —— 3 C — " 3 BaXaKaso

Macc-cnekTp O¥#Hinua mana WyHIal KeTMa-KeTIHKOATH napvana-
HHILNAPHH ¥prasuw, 6¥naxvanapHiHr ((pparMeHTIapHUHT) xocun 6¥anm
H¥nnapu éxu iyHandwnapy neb adTvnanu.

Monexynap woH M” Ba xoxnaraw 6ynakmu vonnap (A°, B'. C")
Supkanua Hynannnap 6¥iinab napyananumy MymxrR. Tlapuanasusunr
TYPNH  xuR  #yRAAMWINApHHA  GHprawTHpuf  O¥nak4yanapHyHr Xockn
6yamu un3mac Ty3Iunaa.

Bup Aynanuw 6¥iinua G¥nakyanapHuHr xocun Gynuw verapacu Mo-
NEKYAAP WOHHUHT (M™) GoLNaHFY UUKK YHEPTUACKH BunaH Gearunanan,
XaMa HOHHHHr XOCHN OYNHIW BA YHH E3MMILI BaKTH OHIAH aHUKNAHAAN.
lllynuur  yuyw xam  wmacc-cnex¥p axkaT OGynakuanapHWHr  Xocua
OVamwMruda OYnmaf. Oankn MabiyM 3HepruA Ba BAKTAA YJAAPHHHT
KYpHHKULWIK Xxucobnanaaw (58-pacm).

A A

Cs

Mo
B

Hurencusnk

mie

Fo

58-pacm. HMou manGacunarn M, A*, B*, C* HOMNapHNHT UHTEHCHBHTH.
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Magc-cnexrp Makcuman qykkura HucGaTan Gomka Hosnapan dous-
napia adona >rHUIHp. LIyAn xaM TARKHIJIAIN KEPAKKH, MACC-CHEKTPAA
XaMHINA MONEeKYJIAp HOH acochlt Oy MMaciKrd MyMKHH (59-pacM):

Macc-cnekTp HeliTpan MonekyNanapHd Ypranmaligd, MYHMHAT YIYH
X8M MaCC-CIIEKTPHH TAXJIMN KHIHIIAA SHI' aBBaNl KalicH GoF y3WMINKEH 5a
xaficn G¥nak mychar sapAnRHH ¥3uAa cakiad KOMMmMHH GWIMII Kepak
O¥nanu.

A
91

106

a0
HHI‘:SO | I III_I_ 2 e

59-pacM. Mera-KCHAOMHHET MacC-CTIEKTPH (fn/e:91 HHHT HHTEH-
cusnaura 100 6upnukka TeHr €ku RETepHCHBTY 100%),

Hounannm xapaéHuna xamma Gormap XaM KywcHsfaHamd, OyHna
Oup Bor Douixa Gorra HEcOaTaH KYTIPOK KYYCHAMAHMIIH MYMEKHH.

JNemmapa-HxkoHcon Ba Xoan ToMOHHZ2H HelTpan Monexylafary
Monexyna opbutansap kYpufG YHKHNIEO H-OKTaH MOJCKYNApP HOHHIATH
MycOaT 2apsamapHUHI TakcHMaaHMmy Xucobaal umkmnran. Monexyna
opbutaniapn Gup xun GYimarann yuyn 6yTyR Monexynanarn Mychar 3a-
paarap xaM OHp xun omac, acocan C-C sa C-H opOuranmap y4yH
xucoOnanTad. JapramaprHuHr 23 dousn maprasgaru C-C Goruna, 40 hoxu-
3d KYmAKn Gornapaa, kedhuurd Gornapaa 23 ¢ons, xamaa oxapre C-C sa
C-H Sornapaa 7 (OH3 TBKCHMITAHTaH.

3apAMHHHT TAKCHMIAHMILNCA ACOCAH FHT K¥I yupaliauras MOHJap-
HUHI MacCacH MOJEKYNSp HOH MACCACHHHHT SpMHUTa TEeHT OYIHIIM MyM-
KHH,

Honnapuusr napuanabmme Gockwuma-Gockud pit Gepub, ynap
acocaH Goumumanrud G¥maxny 4OHMApIAH IJHCCOUMALHANAHMUI XapadHu
Harmxacuna xocun O¥napu. JuccoupaumsanandiTra 5oF IHEprAschiaH
Tamkapi# ypurOocapnap Ba XocHn GymraH OYnakaM HoHHMHr Oapka-
POPJIHI M XaM TABCHP 3TafM.
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TTponaHHHHT NapJAIAHHITH:

—H oty — CyHs" —2- C3H3 T CiH'
| -2H C3HG+ — C3H4+:—- C3H2+
| -CHs | st e CoF

ﬂb C2H4+_.,__. C2H3+

CyHy ~Z——» CiHg"

5. MeracTalun wosnap

HOHIaHHEL XOHACHIA HAMYBara 3ieKTPOH OKMMMEHHT KYWIY TabCH-
PH HaTHXacuza Xocun GyIran alipiM BOHARD MeTacTalmil XyCyCHITTa 3ra.
VNapHUHT HOHIAHHII XOHACHAAH YMKHO KeTHIUH KapopmH OYinb, aipum-
napH konnexropra (MOHNap JacTac TOMOHHAAH KEITUpa&Tran 3apsanap-
HY TIWIOBMH 3J€KTPOA) €TMAcaH XaM AHCCONMALMANAHUMKY MyMKAH. by
HOHTApREHT alipuMnapd Gotlnanryd Maccach M, 6ynras Xonaa xoJulex-
TOpra napyanauMacnaH eTHG OAMIIH MYyMKMH, aMMO alipiMIapH HoWNa-
HHIL XOHACHRAH YHKULIZIAH ABEAN NapuaiaHWil XycycHaTura 3ra, [llyunait
KHIAG, Macc-crekTpra MeracTabn YTuinnapra xoc 6aran, Oomnanryy pa
OXHPrH HOHRapHuHr 4YYKKWIapd Hamoln 6¥nann. Meractabun nounap-
HUHT GOULTAHFHY B3 OXMPTH M2cCATapHHM AaHHKIAL MONEKYJA TY3HIHINH
TYFpHCKHAZ XyNoca KunHira HMkod Gepan.

Macanay, MeraHoN Ba YHR aefitepnit Ypun anvailrad XoCHNIaCHHIHT
CHEKTpUAA Kyliraarn MeTactaGuI HOHTAP KYpUHamu:

CHy~OH" e CH;=OH" M, cu=0

32 3 29

AMMBIADHHHT Macc-CTIeKTpHza amMuuan Oynakuanapman uGopat
6yuran metacrabun yonnap Maskyn.

CH—NH, o CH=NH M c—tnn

31 30 28

Arap Maccacn M, woH mapuanannG Maccacu M, O¥nran HoH Xocun
KWICA MaCC-CReKTpAa MeTacTadun KHoB HAMOEH OVnHO, YHMHI MaccacH

. _ M}

M = '1{4—1 ra Tenr. LWlynaait kunub, cnexrpaa mMaccacu M* 6¥nran me-

TaCTaOWT HOHHUHT TOMMAHIIN SOLUTAHFHY HOH MAcCacH Ba YHAAH XOCHA
6ynrat von maccacu M HH aHuKTaIa MMKoH Gepaan. Macanal, Tonyon
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mace-ciekTpuzia m/e 91 (C;Hr) sa m/e 65 (C;Hj;) unTencus uon
YYKKUIApH HamoBH Gyrmamy; my OmnaH Oupra m/e=46,8 ra tenr Meracra-
611 MOHHMHT Xocw1 6 nuinR (46,4=652/9]) IYHH TACAMKAaHIHKH, ThHH
maccacu 65 6yaran uon, MaccacH 91 6¥nras HoHAaH XocHa G HINE yyyH
GolinaHsrHY KOHAAH MaccacH 26 ra TeHr Oynran appada (C;H;) yukus ke-
THIIH TO3HM 3KaH.

) 6. KaiiTanad rypyxaanysaq HoHAap

Kynruna OGupuxManap Macc-CHSKTPAA 3apsanaHraH &kM 3apalian-
Marad OYnakganap XOCHN KM/IalMNAp, aMMO YJIApHHHYT CHEKTPAA HAMOEH
GV e «yo xennapng. GOEnNaPHAHT QAW VIAMIIA SpNAMUNA TYLIVH-
THPUNL KUHMBYMNMK TYFAMpany. byHaai uounap AvccolMais/aHuI xa-
PaSHKNA ATOMIAPHHHE KaifTa TYPYXIAHUIIH HATIKACHLA XocwT 0¥nanm,
Gynapun Kyn Xojmapaa BOﬂOpO_I[ ATOMUHNHT ﬁﬁp ATOMAAH HKKMHY# ATOM-
ra Kyuumm GHnan w3oxyai MyMKHH. Bozopon aTOMMHMHr KY4HIIM rere-
poarommap (O.S.N) ra nucbarad B, v &u 3-xonamnapiaH Gynmmum MyM-
KHH,

H ki R .
CsHy + CsHy==CH—HNH;

_ M o CH=ENE—CHy

Cydy " NH—C3H; —>

R ejudms

-City [ o - A CH;—"‘:J'NH;

CH:—FNI‘I“‘CJH?

Bomopon aTOMHHMHT Ky®FAIIH YHHHD rerepoatoM Owian Oupnamu®
nelitpan Mosekyna cudaruna axpanud ukkuim Gunan xam OYIHMH MYyM-
KRH.

H gjyniun
C;H;:—CH—BK — CH; + CsH‘rCH'_Br-_‘—" HBr+ C4H?

CH;

Kaitra rypyxnamsin T¥iinHMarad YII€BOZOpOANapla XaM y4paling,
aMMO XaMMa Kaifta rypyxjatBilH¥ TOmW1 OCOH 3Mac. Morekynap noH-
HUHT TIAPYANAHHIIE Ba Kalita [YPYXNaHHLIM HaTHRACHAA XOCHJ Dynrax
Heifrpan 6Ynakuanapay Tonuu KHAHH, YyHKH Oy *apagHra 3apsiiaHTaH
3appavanap xam yupamu MymxuH. Hkkuta welitpan 6ynaksanap 6up-Gupu
Gunan Gupmawmb Gapkapop MOJACKYNa XOCKI KAJHIIH MYMKUH, WYHHHT
YRyH XaM Macc-chexkipia Hedrpan G¥naxuanapuuur meractalun wouna-



PHHH ¥pravam Maxcaara MyBoQHKIKp, YYHKH ¥ épAamuaa kalita rypyx-
naHu G¥nrad ke GYnMaranmnroHy OHIMID MyMKHH.

7. CkeNleTAN KaiiTa rypyxLIanyBuUH HOILIAD

Creneri xalita rypyxJaHHIIHH YpraHMIl Macc- CHOCKTPAApHH
TAXIZN  KeIMpa  GolimanaHwiany, YyRKH YNapHMHT coidp GYsmmim
MONEKyYaHHHT Ty3Hvi Gunad Hambapdac Gornakranaup.

CKeneTnd Kalita rypyxiasHul kapafHuna 5Hr kynm ydpaligdrad
XONATIAPra APHITH Ba AIKHAMH TYPYXMapHHHF KarHamwumM ysTebopra
oaubray. Kaitra rypyxiannnina axpanul vk agurad Hefirpan sappaya-
napra CO, CO,, SO, CH;O, HCN, S papHy KupRTHIE MyMKHH,

+
@-SOzNHz —_—50, + Q——NH;
+
[Q—NHZ—D} _——. HCN ' CllH!o‘P

Axpanud uukaauraH HefiTpan 3appaua k¥n Xomwiapaa Gowmnanrug
MOLTAHMHT TY3#IHIEM TYFPHUCHAA MyXHM MabinyMoT Oepamu. Macanas,
Monekynsp Honman CO, HHHI AKPanHd 9UKMIUH TeKHEHPIIYBIH MOIAa-
nap TYiuHMaran Mypakkab >¢upnap, kapGoRaTiap BAa DUKIHK HMUANApP
GY s MyMKHHANTHHY KYpcaTaiy.

R R +
0—C0; | —= |R—O—R'| + €O,

Kaftranan rypyxnansm skapadHuHy Kylunnard ymusMa opxann ngo-
Jaumailt MyMKHH.

+
[A_H]+< [A-—-—C] + B
[ A-——c] + 8"
A pa C - TYHuHMaray rypyxnap.
B - axpanub unxaauran HeBTpan sappata.
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Arap xa¥ra rypyXiaHHm! HarTwkachaa 6apkepop Moaaa XOCHN
6¥nca, 6y HOHMAPHHHT BHTEHCHBIUTH I0KOpH 6Y1amu.

Sosiaeh e
~ G0 =00

8. Kyn xapanin nonazp

Opranuk MOATANapHHHE MacC-CNEKTPUAA acocas GHp 3apsaane Myc-
Oat nounap wamo€H OYnans, aMMo allpHM XOJnapia WKKH, yd 3apsiiH
MycOar HOMIap XaM XOCHA GYmumu MyMKHH. Bup 3apsimm Mmonexyisp
HOHHHHI Maccacd m ra TYFpH Xenca, MKy MycOaT 3apaiihKka 3ca m/2
Macca Moc¢ Kenagu. MKkH 2apsnnm woHnap 3Hr k¥n yupaliaurad Wounap
Gynd, kynuHqa apOMATHK MORHANAPHUHI Macc-ClieKTPHER HAMOEM
Gy nazu. Heku 3apsiiin MOHNap napyanaku® SHIY MKKY 3apaanit noH (Heli-
Tpas 3appaya axpanud THKMWA Gunan) kM MKKMTa GHp 33paanM HOH

XOCHIT KHJIMIH MyMKHH,
M+t < CH +mg
At 4+ Bt

Tapxubuna a3ot Ba Kucnopos 6¥nran OupukManapaaH HKKH 3apiad-
AH HOMJIAp XaM XOCHN O6¥numm mymxuu. Macanan, anxnnmmonuaur
Macc-criekTpraa 10 Gous HureHcuBanxka ara GYnraH HKKY 3apLand M*2
HOH HaMoER G¥nany.

Maneun am‘mpw!mmm Macc-CHCKTPHAA MAKCAMAN HHTCHCHBIINK-
Ka sra Gynran CiH;0;*" nickn 3apanas HOH MaBxynd, YYHKH MKKajia Kp-
CNOPOR ATOMKIA 3aPAANAPHHHT TYIIAAHHIIN Gapkapop MOH TY3HAMHHHHA
xocun 6¥nmimura cababuu 6ynaxy.

fo=c—cH=CH~C=0"
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9. Macc-cnexTpaapun TaxaHA Kwam fiyanapn

Mace-CIIeKTpHM TXJIWT KHAHINAA 3HT ABBaf KaliCH HOH TYKKHCH
MOJIEKYNIAP HOHTd MOC Ke/UIIMHH Xan KAAWMul xepak. Monexkynsp uoH
yYKKACHHH AHMKNALLA2 YHI2 Macca KuiiMari 6Mpra, Hkkura Ekd Gup Heya
OMPRUKIAPTa MOC KENYBYH M30TON UYKKMIH Hoxsap Gop &ku HYKNUrAHY
G Kepak. '

Xsiop, 6poM Ba ONTHHIYTYpT TYTraH MoAzZanap yays M sur uaten-
cHB 6¥nrad Hon YYkKacHHM Gepamy. 60-pacMaa yrieBoAoponHiHr (a), AH-
ranomum Guprkmanuar (6) alipum Macc-criexrpnapu Gepunran., Kynunya
crexrprapaa Monekyaap uouga (MY) BoZOpOA aTOMUHHHT YHKHO KeTH-
MK HaTHKacHAa xocK:a 6¥nran M'-1, M™-2 sa M'- 3 nosnap Xam xy3arH-
manH (B, I).

A -+ M++2 .

M M M*+4
Mo e MO+t 'T Pl s
a {]

M—1 M+2 M4 +
4 M+ M“% N
M+ M—3 L
L~ | |
- _ - i

60-pacm. QennaLeTHaeH (2}, 1-6poM-2 xnopGenson (6), 2-
CTHPHINHPHAKH (B) Ba Mwceman (I} AapHWHL Macc- CIEKTPRAPHIATH MO-
NeXyJIsp KOH KufiMaTaapn

CTHpUHMPHINA MACC-CISKTPHAA JHM MHTEHCHB YYKKH MONCKYnsp
nou M’ ra smac, Ganku M*-1 ra Tyrpu kenagu.

ChexTpHA TaxJia KWHMEIAare keltudry GOCKHY - Hr acoculd
OYnakim HoHnApHHHr GOPIHIMHE AHUKARIM XucoOaaHaan. binakny HoH-
JlapHUHr MaccacH xydr Kukimarnapaan ubopat 6¥ica Kaiira rypyxTaguiu
xapadui, TOK KHAMarnapaa 3ca KHMEBHHA GornapHWHr OniMA y3uIHInn
Kapagun Oynrannnu Tacauknalizm. Keliun cnextpaa meracralin vornap
MAaBXy LIMTHHA TCKINMPHIN KEPaK.

Monexyia OFHpIUIUHA aHUKA20 XaMaa G makiy KORMapHHHT X0CHn
O¥mHI fiynnapusd Mykyp YpraHul HOMabiyM MONNAHMHI TYIHIMIIH
XAKMIA MAbJIYM Xyocara KeMnHl MyMKHH.
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10. ¥raepoaopoaaap ra KapGouniin SHpHKMASAPHHET
MACC-CNEKTPAADH

YIIeBonOpOIAPHIET Macc-Crektpiapd GUPHHYKM MApTa OKTad Ba
HOHaH H3OMEpNIapHRUHT Mucoanza yprawuwimrad, Hopman yrieeomopon-
NapAari MOHNA) MHTERCHBIHTH YJIAPHAHT H30MEpIapura HAcOaTaH 10kopy
Gynany. bynaxnu monmap 43, 57, 73 maccanapHia SHr HHTEHCHB HOH
YYKKMAAPUHH XOCHT KINaaH. Yriepold aTOMRHR YrACROAOPOH 3aHXupaa-
H MHKHODH OPTHIUM GHNAH WOHMAPHHHT HHTCHCHBINIY XaM KaMasiH,
6yrna sHr uHTeHcwe uol C Hy,,, xmcoOmanamu. HopMman yraesomopon-
napfa MoNeKyadp MoHnapHMHrT napuanauin C-C GOFRapHAHT Y3UMIIK

Ounan pyii Depany.

-CoHy C4H9
CeHyq _H_" CgHis —

'C\CH-—H—»CHS

43 41

+ +
CHjCHz CH, Hy— i— '—] —'_"'{ CDHZI:H'I]
-15
-29
-43

- 57

1sxnoanxaynapaa MONCKyAap HOHHHET MHTEHCHB/IMFY alda 10KOPH

Oynanu. TapmowiaHTan 3aHXEPTa ara OYAran alkaHnapAa MHTEHCHE HOH

HYKKUCH TApMOKIT&HHIT Kolffunan COFTapHUHr IR HATHRKACHLA XOCUT

6ynanu. Kapbowuanu Oupmkmamap ¥3uman CO rypyxuHM axparudd
G¥naxiu HorTap XOCHN KIIaaM.

e CH o 00 oo
[Cgﬂs—'C—C]l‘h] ]
-CO
G, CsH‘;CO “"‘""“"CBH?

Kucnotanap sa Mypakxal 3QUpRapHHHI MacC-CIEKTPIApHAZ XAM
KapOOHUTE ryPYXHHHHT Y3RAHMIM K¥n yupatify.

Amadarik KACHOTANAD BA aMHANapRMHT Macc-cnekrpaapiiaa OH Ba
NR; napHHAT aXpaTHl YUKAIIA §1ian GoFmK 6YITan kaM HHTEHCHBJIHK-
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Ka 3ra OYIrad wounap Xocun OVJMAIM Ky3aTHIanH, apoMarHk Gupukma-
napaa xam OH a NR; napHHHr YHKHG KETHIIM Kalin 3THIamm.

+ =R+ CO'H

[R——C—-—OHI ]
. RCO +OH
+  ——» R 8a CO;'RL OK
R——C-—ORI] .
L= Rrco + OF

— R Ba CO'NRyt,
lR—({—NR;' ]

L = RCO + I;IRZI

Arap monexyia TapknGuaa 6npkarua CO rypyxnap 6¥nca cnexrpna
YIapHUHT KeTMa-keT Y4HKHO KeTHmB GunadH Gornuk O¥nran GHpkanya
6% maxnn noHnap xocin 6¥nanu.

M(CO)y —— M(CO)i —+ MCOYy'—> M

Kucnota amuanapura xoc GyaraH GOrnapHHHMC Y3UAHIGM NEemTHA-
Jlapaa xam Ky:sa'rmmﬁ aMHHCKHCOTanap KeTMa-KeTTHrdHH aHWKNslaa
MYyXHM MabTymot Gepani. IMentunnapaa Kydugary A &u b uusmach 6-
A¥ya napyanaHym G nHIEm MyMKHH.

“+
{R—.f-C-g-ORIl ——+ RCO" R
I ]

A TYDH wa-mmmen!

Nentuanapaa CO-NH GoruHHHr y3unumy acocad A TypH 6¥iiHya
Oopany.

IenTuanapHUHT Macc-cIEKTPNAPHHN ONKIK YIYH YJIAPHH aBBAI KU-
MEBuii ycyn GrnaH yuyBuaH XOJra KeITUpUI Kepak. ByRuHr yayH savkup
OXMPHIATH 0301 AMUHOTYPYXHA alleTH/Aaln Ba OXHPHAArd KapOokcu ry-
pyXuuu aca sTepudUKaUns peakumacn Gyfwqa MeTWIGHpHTa alfnaaT-
PUIN Kepak. ITepuuxalna Ba ANETHANAL peakUKACHra yypariviral Leu-
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Ala-Gly par ubopar 6¥nran TpHUIENTH Macc-CIIEKTPHa MaccacH m/e 3135
Ba Maccanapd m/e 284, 227, 156 6¥nray OYAaknH HORNaP XOCHN Kuamu,
By MOHAapHHHAT XOCHJT O¥ AN MenTHA, 3aHKHDIANM YITa aMHHOKHCOTA-
HHHI KeTMa-KETIHTHHE anuKknal Gepaan.

43 156 227 284 315
CH;, —C-’- NH—CH —CO+NH —CHZ—-'C0+N H—CH,C O+OCPI;
H; : H;
H(CHy)4

| PR

Leu Al

[m]
o

11. Tercpoapomamy GHpARMagapHHAT
MACC-CNEKTPJIapH

ApPOMATHK TFeTepoaToMii  GHPHEMATAPHHHT MacC-CHEKTPAapHHH
GRpUKMANapHUHT Ty prapura xapad ydu rypyxra 6§ MyMKRA:

1. bupriManapaark rerepoaroM Ba ApOMATHK XaIKa Au(aTHE 3aH-
WP opxany GHUp-GHPHAaH aXPATHITAH, -

2. bupHKManapnars retTepoaToM apoMarTHK Xauka OunaH TYFpHIA&H-
TYFpH GOFAAHTAH;

3. DupHxmanapnary rerepoaToM ApOMATHK XANKaHMHT #B30CH.
ATnaTHK 3alKHP TYTTaH apoMaTHK OHUPHKMATAPHHHI MACC-COEKTPIapH
Onnad apoMarHk Ba amHpaTHX OHPHKMATAPHRHI CIEKTpRapu Ypracuia
YMYMMHIAK MRBKYL,

ApomaTuk YpuHOOCapHMHT KHPHTWIMILM HATHXRACHAZ amddarux
OHPEKMANAPHAHT MAcC-CIEKTpHra HuchaTan MONEKyNIp HOHHUHT HHTEH-
CHBJIHIH OMIagH.

Cqu -+ C6H$
CH;—CH,—CH,—CHj <
CjH‘,r + C?H?

1+ -
' Y,

i——-— cnrémcrlz-—cu, -—

CH;—{:—CH;—-(:H;
L
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Arap monekynama Kymbor 6¥aca, MOACKYAAP HOHIAPHUHT Napyana-
HAmMN Kymoorra gacOarad B-xonaraard SOrauHr y3umMmM Gunad Sopand.
Apomatvk OHPUEMANAPUHHL MAcC-COSKTpRApHIA mapyala’raH HoHmap-
HHHC 4¥KKRNapy Kampok 6ynanu.

12. AandaTHk B3 apOMATHK TETEPOATOMAN GHDpAKMATAPHHHE
pMAacc-cIEKTPAApU

TerepoapoMaTHKk OUpHKMANapHHHP Macc-cnekTpaapuHd  kypub
YHKMIAAH ABBAN AMHQATHK TETEPoATOMAH OUPUKMATAPHUHT Macc-
CHeKTpNapuaar KOHYHHATIap OHnaH TaHMiuMO, keHuH ynap OmiaH apo-
MBTHK XanKand OHpHKMATapHH colUIOTHpum, (apkiapuiii CHIBW Ba
OVmax/mil WHOHARPHMHT XocHA OYnuin WApOUTIapHHM kKypHO ywkums
MaKcalra MyBoGHK XucobnaHagH.

Anutaryx rerepoaToMiTH SHPHKMARAPHEHT Kyiniary GHpURManapu
MAacC-CIEKTPapUHH k¥ pud dHKaMus3:

a) R-X: 6ynna x=0OH, Ge, SH, OR, SR, NH;, NHR, NR;. Arap R
HMHT ¥phura metun rypyxu 6y¥nca, CHi;-X Owupuxmazaru GornapHuHT
Gaprapopsuru KyHuaary karopia kamaiub Sopanu.

F>OH>CI>NH>SMe>SH>Br>§
Monekynap HOHNAPHHHAT GapKapoOpIHMIY 3Ca KyRHAArHYA KeTMa-KeTIHKAA
O¥nanm:
SMe>NH>SH>0Me>0OH>J>Br>Cl.

Lilynna# 6, Monexynanas MoneKyssp nonra yriwmanpa C-J, C-
S Ba C-N GormapHunr MycTaxkKaMiIrrd opragy, Gyura cabab 3, S, N nap
" MycOat 3apamHH GapKApOpIalITHPHIN XYCYCHATHIA JTa.

0) R-X GuprkMazard yrnepoa-reTepoaroM opaciunari GOFHUHT y3u-
JIMIUM BONOPOA aTOMUHHMHI' OMp aTOMHIAH MKKMHYH aromura YTHWH GH-

NaH GOFIHK:
kil C8+——‘>| M-1,0]
S d ]

CriekTpaa cyBHUHT 0COH “YMKHG KeTHiM GunaH Gornuk GYNrar Ku-
YNK HHTEHCHBIIMKIArH MOMEKY ISP HOH XOCHR GYnany.

B} Q-XONATARH TYPYXIAPHUHT OCOH ampanul uukwb keruum (o-
yaunuwr):

bt



[R%c#x] .k >c~x

+
[H-%—CH;—OH] —H + CH~OH

1) GomKa GornapuuHr y3WMIEIR:

CH,—CH,—CH,—COOCH;
* CH;"
Coblg—CHy—CHy—CH,
CeHs—CHy—CHy—CH,—C=0"

{'cﬁns-c:ﬂz-cnz—-cnz-—?-ocn;]

Arap rerepoatoM OeH30i XaiKacH OWH TYFpHOaH TYFpH
Gornanran ©Ofaca Monmanapaa OOFIapDHAHr OAOHR Y3WIHINH COINMpP

O6¥nagu:
+ +
—— CeHs" 4 I ©—Noz —Cdls"+ NoO;

{ Yo

@—ﬁw{)cm ——» OCH,"+ CHls—C=0— CoHs™+ €O

@eHoN Ba aHANMH MONEKYNachAa MOJNEKynap HoHAaH Holka MOH-
JIAPHHHT XOCHIT O¥IMID XkapatHu CKeNeTAH KafTa rypyXiaHpill HaTHXAacK-
Ha coaup 6ynanu:

+ - Cells™+ CO +/, CeHs + HCN
@—0}1 L Gyl HCO @—NH
\;’\* CeHs'+ OH X‘ CéHs' + N

Benson Monexymach Gup Bakramat Yimma CH;O, Br, OH
Ypunbocapnapra ara Gynca, Gy rypyXNapHMHI 3HepruAcH Oup-Gupura
SKUH OYIraHn YIYH, YRApHHHT GYIarIApHHN TAXTHA KIWTHIL UIApTId pa-
snLaa oaub GoprmagH.
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CerepoapoMatik GHPHKManap apoMaTik OupakmManapra yxmal HH-
TEHCHB MOJIEKYJAp HOH Gepaal, GyHIoa reTepoaToM HelTpan 3appaya CH-
daTtina axpamnb uKanu:

+

= +
I —=HCN + CqHy
\N
+ +
[I I, "'""'"—"Hés + C3H3+ |' ]l "'_“‘Héo + C3H3+
S O

ApoMaTuk GHpPHKMATIAPHHAT Macc-crexTprapu Guwnas amadaruk Gu-
PHKMaNapHHAHT . Macc-CIIEKTpAapn  ¥pracia afipuM ymymu#t Genrniap
MAaBXY A, aMMO yTapaa fapk KHIaaHraH ToMOHAapH XaM Gop, Gynap:

a) MoMTeKynap HoHiap 6apKapop XyCycHATra ra;

6) apoMaTHK XankaHuHr Xycycuath R-X T¥iinnran yriesonopoanap
xocunarapugarn X ra ¥xoiaui;

8) ¥puubocapaap TabCHPHAA apOMATHK XAIKAHUHT HOHIAPH XaM
Yarapanu;

I) ApOMATHK XANKANArH FeTepOaTOMHUHT TabCUPHIA EH 3aHXHPHHHT
XOCHN XWITaH HoHnapu XaM Yarapamm.

HouHunr snemeHT TapkHOGHHH xMcoONall yYyH YHHEM MacCacHHH
yaHuHYE EKM TYPTHHYY VHIMK pakaMrada aHukgukna Yauall J103HM
6Ynany. Ulyumalt anux VYnuamw wmTapuAd  GakapHm  yUyH  Mace-
cnekrpomeTp acbobH anexrpoH xucobnaw MainkeacH (IXM) Gunan
*uxo3nauraH 6ynca, aHYa oConNMK TyrwagH. bynap Gupranykaa Homna-
ranza Macc-CREKTPO-METPAAH YHKKaH curHamiap XM MalMHacHra Ty-
HHO TETHKAA HILIA0 YHKINANM.

AMAIHETAA KEPAKITH MABIYMOTAZPHH ONHILL, ONHHTAaH CREKTPAA HOH
MACCUIAPHHHNT KuAMaTH (Yiinia MOANAHHHT TY3WIKIUH XaKnia TyHIyH4a
XOCHI KHAKII YUYH afipBM WOH MaccanapHHUHT KuiiMatrnapd 14-xansania
OagH STANraH.

14-xansan
K¥n rapkanran #oH GynakuasiapHIHT MACCACH Ba TapkubH
m/e Hoxunap m/e Hoxnap
1 2 3 4
14 |CH, 15 ICH;
16 O 18 H,0, NH,




i 2 3 4

19 F, HyO 26 IC=N

27 C:H, 28 |CH;, CO, N;, CH=NH

29 IC;Hs, CHO 30 ICH,NH;, NO

31 [CH,0H, OCH,4 32 10,

33 ISH, CH,F 34 H,S

35 36 HC!

39 C:H, 40 CH,C=N, Ar()

41 {C;H;, CH,C=NH, C;H,NH 42 |C;H, C=C=0, N=C=0

43 IC:H,, H;C=0, C;HN 44 ICH;COH+H, CO,,
CH(CH;)NCH;

45 ICH;CHOH, CH,CH,0H, CO- 46 NGO,

OH

47 ICH;8H,CH,8 48 CH,SH, CH,S+H

49 ICHCl 51 |C4Hs, CHF,

53 C4H5 54 CH2CH2C=N

55 lCyHy, CH;=CH-C=0 56 |C,Hs

57 ICHy, C:H;-C=0 58 XC,H,CHNH,, C,H.S,
(CH;),NCH,

59 XCH;3);COH, 60 ICH,COOH+H, CH,0ONO

CH,0C;H;COOCH;, CH;0CH-
CH;

61 CO-OCH;+2H, 65 ICsHs
CH,CH,-SH
66 |C:H, 67 |CsHy
68 ICH,-CH,-CH,-C=N 69 |CsHs, CF;,
CH,;CH=CH-C=0,
ICH,=C(CH;)C=0
70 CsH;; 71 CsHyy, GHACO
72 IC;H,CHNH,, (CH;);N=C=0, 73 (59 romonoraapu
ICH,;NHCHCH; Ba uzomepnapn
74 CH,CO-OCHy+H 75 1CO-0OC,Hs+2H, CH,S-CH;Ns,
(CH;):CSH, (CH;0),CH
77 CeHs 78 ICeHs+H
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1 2 3 4
79 IC¢Hs+2H, Br 80 CH;-5-S+H,
P
L.,
. H
81 IC:Hs, 82 ICH,CH,CH,CH,-C=N, CCl,,
“ “ ICsH o
07 CH,
83 |Gy, CHCL 85 CHy, C4HCO, CCIF;
i1
86 [C3H,COCH; Ba Hzomepnap 87 1C;HCOO, CH;CH,COOCH,
rOMONOTAADH
88 ICH,COOC,H+H 89 ICOOCH+2H
90 (CH,CHONO,,C:H;CH 91 [C¢H.CH;, CHsN
92 1C,H,N-CH;, C,Hs;-CH+H 93 [CH,Br, C:H;0, C/Ho
94 C(,H50+I‘{, 95 l }
,/O
o
96 [CH,CHCH,CH,CH,-C=N 97 1C:H3
1
CH,
98 U\ 99 IC;Hs, CsHHO
Q CH.O0+H
100 C4H9COCH2+H, CSHI iCHNHg 101 CO—O-C‘;H@
102|CH,-CO-OCH;Hy+H 103 ICO-OC4Ho+2H, CsH,y,8
1041C,HCHONO, 105 [CsH:CO, CeHsCH.-CH,
106 )C;H-CH, O, CH,;-CsH, {opra, na-} 107 |C¢Hs-CH,0, CH,-CsH,-OH
a)
108\C,Hs-CH,0+H 111

T 1
§7 =0
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1 2 3 4
1191CsH,-C(CHs)y, 121 ICOC:H,-OH, CH,O-C4H,CH.,
CH;CH-C¢H,CH;, CO-C.H,- CoH,;; (Tepniennap)
CH;
123|CO-CeHy-F 125 [CH.-5=0
12701 131 |[CH;-CH=CH-CO
135¥CH,)Br 138 [0-HO-CH,-COO
139.C0O-CHLC 140 Co
| Ly
CO

f 54 CﬁHs—CsHj f 1

Iywnaii kunud, 6y Aaperukna 3aMoHaBHi QU3NKaABAR YCYIUTAPHKHT
Haszapuil acocnapH, GUIMKaBuii ycynnapsaH ONWHAIK MYMKHH GYnraH
MaBlyMOTIIAP, YHApHURC KaHmali MacamanapHH xan KIulira kapa-
THAHLIN, KAMUHTRKIapY B2 yeTyYHMMKIapn Oadn stunad. Ulydn Tapkun-
nalw No3uMEH, OUp EKH MKKM YCY/NHA aMaiM®ria HIINATHG HOMabIyM
MONAHHHT TY3UTHILM TYFPACKHArH OMUHTAH MahiyMOTIAp K Xon1apaa
eTapid 6¥iMaling, HIYHHHT YYYH XaM MapKyL CIIEKTPOCKONNK YCYIapHH
Oupranykga RUDIATHIL, XaMAa 34Hr 3aMoHarmil acGobnapuu Gy wumapra
#anb aTull Makcaara MyBouKIup. 3amowapuif quaukasmi ycymnap
taxarruna oprasuk kuME dann yuyn xkepakna GyaubriHa KONMacKaH,
Gankn Tabuull GUpHKMANap, nonuMeprap, KOMIUEKC OUpUKMaap Ba My-
pakkal Ty3unumra sra OYNrad OKCHN MOAAARAPHUHT KUMECH YUYH XaM
Myxhm Xucobmanank. Jlapenuksnur 1V Golupa SronoiAMepnap - aMUHO-
KHCOTANap, NETHARAD, OKCHIUTAp Ba YIVIEBOANAPHUHT TY3HIHUIN, (aso-
BRIl XONaTH Ba Xoccanapuun Ypranwmiita samonaskit busukasuit yeysanap-
HHEHI HILTETHIHIEN eTApIH Aapaxkana 0adH sTHNagH, YyHKH OHOOPTaHHK
kumE€ Qanu pupokiaa ymly yenySnapHuBT YpHE anoxXuaa axpanud typa-
au.
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IVEOE
FHAOIIOJIMMEPJAPHE ®H3HKABHH TAAKHKOT
KHJIMIL YCYJUIAPH

1. Menmnanap, OKCHIAAAP Ba HYK/eHH KHCAOTATAPHUNE
3NEKTPOH CREKTPJIapH

Monekyna Hypnn 1otagu. KOTunHm conap 6yarad TYIKHH y3yH/IHK-
Nap Ba WOTHIHLI JapaKac MOJCKYJAHHHT TY3HTMINMIa Ba KaHaai rypyx-
nap Gunan Ypanraaura Gormuk. HIyHaHT yay# OITUK COSKTPOCKONKES Xap
XHA YAdaMpary MakpoOMONeKyNawH TaBcH( OTHIURA AXAMUSTIH yciayd
xMcofnaHany.

HOranum  %apadHUHUHT coadp OY/aMINM HATHXKACKAa MONEKyna
K¥aranrad xonarra yraau. YavrpaGunadiua sa KYpUHYBYAH cOXada MOne-
KYJaHH KY3rairad X0onaTra YTHINN HATHKACHIA THIUIN XOCHN KRICa YH-
A3 XpoMoQop TYpyXnap MaBXyANHIHHH KypeaTanH.

Honunemerun 3a:XUpHIa Ba OKCHWITApAA ¥3ura Xoc XxpoModopnap,
aMng rypyxe (neatun Oor), apomatHk Xpomodopnap (rpuarodan, THpo-
3MH, PeHARANAKUA) BA BUCTHH XpoMoopnapu MaBxkyd. AMHHOKHCIOTa-
Jiap y9yH kapGoHHA rypyxu xpomoop xucobnanaa. HykiaenH xaciora-
nRapuga xpomodop cHpaTHEZ reTepOXadkanyk a3oTAH acocaap YbTHOOpra
OJIHHAH.

buonoaumep MonexynacHaa moHomep Gymaknap Oup-Gmpu Gwnan
dakar kumEsnit Gor opkarm OornaHMaliad, LIYHMHI Y9YH XaM IOTHIHW
CIICKTPAHHNT HUFHHAMCHM MOHOMepIapapo BajicHT OOFNapcHs ¥3apo
TABCHPOTAApPra XaM GoFIHK xMcobnaHanu.

BuonoitnMep Monrekynacupary Gurra MoHomep O¥nak TOMOHHRaH
OTHAraH HYP KBAaHTH, kelinxvanuk Goumka Oynarmapra ¥Taam Ba xokaso,
byHza anbarta MoHOMep Gimarnap MabjayM Xonaraa xolnamras 6y g
3apyp. Byngait cueTemanapia Ky3ranrad TYIKHKAAp TApKalaly, HaTHRAARA
noauMepnapaa alipuM XpoMoGOpPNAPHHHT IOTHAKI MaKCuMyMnaps Oup
Kanya k¥ MHKIOpIary MakCHMYMIApTa aXpanant, YRapHHHI HHTCHCHB-
JITH MaKpOMONEKYNAHAHT KoRGOpMALHACHTA HOFIHK.

BrononumepnapusHr VB-CNCKTPHAM TAXITHA KRAWIIA  FOTUITHI-
HHHT Moap koddpduusmeHt kuitmarn E HE Ba yHra MOC KEAT2H Aua
KulMary aHuKnaHunaxp. bynna Gsononumepnap cnektpuna OupkanHya
IYHOaR KHiMarnap 0yauiins MyMKHH (61-pacu).

IonunykneoTn, HykneHH KHCIOTANap, (ONKICHTHAZAP BA
OKCUUIap YB-CnexTpHaa IOTHAKLE MAKCUMYMYIAPUHKHT Hamoln Gy nummra
acocuti ¢abab, ymapna n-—->7n* Ba n—>®* NEKTPOH YTHIINGPHHHT COXHP
Gynaunnp. Ienrunnary XpoModop Au.=190 uM ga (R—w*) HamMOEH



6ynany Ba xapGoHUA TYPYXH YUYH 30a KYUCH3 HHTEHCHBIHKAATH N—>7
IMEKTPOHIA TEMHUIMH MAKCHMYMHH TaXMMHaH 225 HM 212 Ky3arum
MYMKHH. [lOnMHYKTeOTMANApAa 3Ca xocHn G¥manuray MakcHMymnap
A30TNH acOCRAPHHHIr 7—sn* Ba n—>w* HNEKTPOH ¥THINHTA TErHILTH

xpcobnasann.
&
e

A HM

200

L]
300

400 500

-

61-pacm. DnasuH MOHOHYKeOTHAHMMT YB-criexTpy.

A¥ipaM  XpoMmodop rypyxaapuumr Yb coxacuzaru roTHIHU
xuiimaTnapa (pH=7) 15-waaBanna KenTHpuaraH.

15-xanpan

AMHHOKHCIIOTANTAP, A30TAH 2COCIAP B2 GHONOIHMEPIAPHUHE 10TH-

JIHEI MAKCHUMYMNapH

BHpHKMATap Aaggrc: HM. E(x-10”%)

1 2 3
Tpurrodan 280,219 5,6; 47,0
Tuposuu 274,227, 193 1.4, 8,0, 48,0
DeHnnanayRg 257,206, 188 0,2;9,3; 60,0
TucTuauH 211 59
Lpcrenn 250 0.3
ANEHHH 260,5 13,4
A IeHO3MH 259.,5 14,9
Cyauun 246 16,7
TyaHo3HH 252,5 13,9
Lwrozun 267 6,1
Vpauun 2595 8,2
Hurnraws 271 9,1
Vouauy 261,1 10,1
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1 2 3
T 264.5 7,9
TumaoNa 267 2.6
JHK 258 6,6
PHK 258 14

Kanesanpa Gepunrad kulimarmap §srapmac kufiMatnap amac, Sanku
yiapra TALCHP ITAJMIAH MabIYM OMH/UIAP MaBXyd. XpoMOGOpHEHT
OTANRIE  cnekTpy Oupunun  Hap0aThia MONEKYNaHWHI  KHMEBMA
Ty3HANUNra GOFInK.

Iy Onpan Oup KaTOPOA FOTHAHLI MAKCHMYMAGPHHWHI KHAMATH
MyxuTHUHT pH T3, DPHTYBUHHHHE KYTOCH3NMIUIE Ba KYUIHM XPOMO-
dopnapusHr Monexynana Kalfcs xonartza wolurawtmura OoFmMK. DpHT-
masnir pH # normamrad XpoMoQopnapHiHT HOHIM IakiuHN Mdoia ITa-
oA, Macaman, THpO3HH aMHHOKHCROTACH Heltpan xonatda 274 BM ga
JOTHTHIN MAKCHMYMUHHA HaMo8H kKunayu, amMo pH=13 na »ca A, B2 €
Kuiivatnapy omtau, Gynra acochii cadalb THPO3WH MOAeKyTaCHEArH Ivi-
pokcun TypyxuHuur ¢eronnu OH xycycwsmura sra O¥nramnmurs Ba
HINKOPHH MYXHTE2 GCOH ANKOTONAT XOCHI KIIHIIHNAP, SHH CyHaa THpo-
34H MOHNANITaH MOREKyHara ailanage Ba 0 XOnar Ay KuidMatauy 6a-
TOXPOM CIDKHINTA 0116 kenaau (62-pach),

Ao

A
As

156 in 290 i T
62-pacm. Tuposun amunokucnotacuuur pH=7 (2) sa pH=13 (6)
naprard YB cniekTpH.

Ige
.

il

3

Arap aM#HOKHCIOTA MOMeKylackaa KyTony GyHKOHOHAN TYDYXNap
{OH, 5H) O¥nca, OGyHaal MOATANAPHUHT KOTHIHIE MaKCHMYMIAPH KyTOn#
IpUTYBHKAAPLA (CYB, CIHPT) KyTOCH2ra HuchaTaH KHCKa TYNKHHIM coXaja
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HaMo&H 6Fnany, OyHra acocuii cabal spurypuu GHIaH MOLIAHHHT KyTONH
TypyxstapH BoRopoi SOFNapH OPKaIA acCOLHAT XOCH KIWTHITMAANUD.

Tuposunnary geson TabMaTii MHAPOKCHA TYPYX Ky10sw spuryBum
OwiaH GOFAAHTAHH YUYH Avge KHHMETH THOCOXPOM CHIUKHILE ydpaHau
{63 "6"-pacm).

Y] a! i
4 : :
2
[ a
. ) . m
50 70 200 3510
63-pacm. Tupo3uHHMET KyTOCH3 (2) Ba KyT6awm sputysunnapaarn (6) YB-

CTIKTPH.

BuornonuMep MONEKYAACUHHHT Ay, B2 € KUHMaTIapH Monexyna-
HURT TEOMETPHK TY3WIHINATA XaM Gornuk, TlonuHy e HIHEHT }THIII
MolAp koapPHIMEHTH KHMATHRUNT KaMaliuily, AbEH HYKIeHH KHCNO0Ta-
TAPHHUKRT FINEPXPOMEA KAPa€RU wyHaall WAPOHTHA CORMP OYAafHKH,
arap HykneoTH GHp 38HXUPNH DOTHHYKICOTHA TAPKUOMTa Knpea, GyHaaii
XOMATAA HYKNEHMH KHCNOTACH MONEKYNACHIaru acocnap Oup-dupura
AKuHnamray 6ynu0, Oup-OMpiHuHr yorura xkofinawran Oynaad. Kydr
CHIHPAnAH MONHHYKIIEOTHR 3RHKRPUAA 2cOcCnap U4 XaM TapTHGIM Hoii-
Jauirad 6YaraHy y9yH HOTHIHT k03GQUIHSHTHHHNN KEBMaTH aHana ra-
MAgaH, aMMO THODONH3NaH KeHMHTH 0300 MOHOHYKMEOTHAZA € KMHMAT
3nT 1oKepH GYnanu (64-pacm).

AMHHOKUCTIOTANAP, NENTHAMAP Ba OKCH/MADHHAT Xap XHA INapo-
HTA2 criekTpAapd ¥prauwnn®d, GromonnvepHuAr TY3HMHIIM XaKuna KyHu-
Jarg XyJocanapra KefuHran:

1. Arap OKCII TapkeONAA GYIraH aMUHOKACTOTAHHHT KyTONH 3pH-
TYBIHAZ ONHHIAH YB-CNeKTpHAZ A B4 & KMAMATAAD XYHAH Iy 0301
AMHHOKHUCTOTAHHHE KyTONH 3PHTYBYHAA OTMATaH KMAMATNAPHIAH JOKOPH
6¥nca, Oy aMUHOKHMCAOTA OKCUN MONEKyNacHHHHI HUKM coxacmaa
wolbsmamran 6¥ius, Kyrocus amunokueoTanap Suial Ypanran O¥naau;
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o3
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64-pacv. HongnyxneodTwapuuar xydr cnmpanmm (1), 6up 3a-
HXXUPIH Xonariaru (2} sa MOHORYKJeOTHA Kypuunmunary (3) YB cnex-
TpUApH. :

2. Arap OKCMN MOIAAHMHT CHEKTPH IPHTYBUMHMHT KYTOIRmITHra
Cesrnp OYNCa, Ayye Ba € KEliMaTIapu Y3rapmnra cabab 6¥iran aMHHO-
KHCNOTA OKCHITHWHT YCTKY KHCMUIA oMnamray 6y nanu;

AMHHOKUCTIOTANAPAA Ayuec B2 £ KHifMaTiap ownG Gopca, ymaphard
TUTPIaHMHI XyCycHsiTa ara O¥nraH rypyxnap (Macanan OH Tuposuuaa,
SH 3ca yucrevBia) sapaanasran Oynany.

Mynzgaf xunuo:

a) Arap pH HuHr KaliMaTIApHA2 0301 AMHHOKHCIOTAAA IOKOPHAATH
kuiiMarmap yarapud omica, aMMo WyHIal AMHHOKWCROTANApH Gynran
okcrnna pH ¥3rapuunn Oumas A Ba £ KuliMaTnap y3rapmaca, 0y amMuRo-
KHCIO0TAmAp OKCHN MOMEKYIaCHHHHT HUKA KHCMEAA xoiinaimran 6ymmd,
KyT0cH3 rypyxnap 6unad ypanra 6¥ranu;

6) Arap pH HuHr ¥3rapiunm GunaH OKCHA CHEKTPHAA A B2 &
kuimMarnap xaMm ot 6opea, OH &xn SH rypyxu tytran aMRHOKHCTIOT2-
J1ap OKCHJI CHPTHIA Xoilnamrad 6y aann.

3. [lypHH Ba AMpUMMAMH ACOCIAPHIA £ Kritvar XaM kaMaling Gopa-
A, GYHUHT yHyH Xankanap napauen sa Guap-Gupura skunnawud Gopruty
Kkepax. £ xuiiMar kylinaars xaropna kaMaiinG Gopaan:

O301 acocnap > Gup 3aHXWPAH NOMUHYKNCOTHA TapKubujarn
AcOCHAP > MKKH 3aHKHPAK NONHHYIICOTHA Tapkubuaarid acochap.

BuormonuMepnap >pHTMACHRHHT IOTHIHM! CHSKTPAAPHHH  Fruaor
amMNHETAA KeHT K¥namMa MIIATANIHO MablIyM MYXHM MacaianapHe xan
ITHIUH MYMKHH.
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1. HyxneoTnasap TapknOEAATH acoCAaPHN aBAKAAM

Hyxeotyanap TapknGura KHpyB4H aCOCTApHHHT Xap OMpHHHHT VB
CEKTpHAa ¥3Hra xoc¢ rorumMu Makcumymnapu Gop. JHK taprutnra xup-
raH acocHapHH AHWKMAW YUYH ABBAN THAPONH3 KRAMHALA BA XPOMATOTpA-
(s ycrybn Epnamuna Gup-Gupunan axpaTuianv, KefiuH xap Oup acoc
YUYH Ay, B8 € KuiiMaT asuinanann. Bynap anenun yuyu 260,5 um; Tu-
MHH-264,5 HM; ryaHuH-246 HM; WHTO3UH-267 HM. Acocaapud Gup-
Onpunan daprnaml yayH Disp/Dage HucOaTHH yuriam  3apyp. By HucGar
KuiMaTnapd azcHuH yayH 2,0; THMKHTA-1.26; ryandura-1,63 sa guToadH
yayH 0,31 ra TeHr.

2. DpHTMAZATR HYK.JCHH KRCIOTANADH Ba OKCHA
KOHICHTPALHACHHH AHHK/IAL

MabTyMKH, ONTHK 3HYHK MOOAAHHHT KOHLICHTPALMACHIA Tponop-
HMOHANAND, WYHUHT YUYH XaM OyNapHH YIIalll OpPKANK KOHLEHTPALUAHN
AHHKAA MYMKHH. BYHHHT YYyH 0garna MalyM HTHIHII MAKCHMYMH
KuitMaTHaa aManni Hm omib Copwaany. By TVAKHH y3yRIMK KuiiMaTi
OKCHIIAp Y4yH A=278-280 uM, HyRIeHH KHCHOTanap yuyH 3ca 260 HM ra
TeHr. Okclwinapaa acocaH apoMaTHK Xpoodopnap coxacH Inrubopra
ONUMaIH, aMMO KapDoHm rypyxu ydyH Ternumy 6¥nran 190 nv coxann
Ymuam yyyR MypakkaG acOof kepak 6ynmapu. Cnexrpockomuk yciy6na
KOHUGHTPAUHAHH aHKKNAI *apadHuna anbarra oTHAMW Kukimary unan
MOReKymaHHHT KoHdopMmauuAcy opacHnary OOFIHKIMKHY JhTrROOpra
onuul 3apyp. by uInapHar aManra OIUHPKII yuyH an0arTa CTAHIAPT HaMy-
Ranap 5a CraHAapT WaponTIapiaH Goizanatwians.

3. YB-cnektTpH épaamuna AHK aa 6¥naauran peHatypanus pa
peRaTyYpauna Kapafniaping Ypranym

Arap JHK Hp Mabiym TeMnepaTypa opanHrmaa kazupiunca, Diep
KudiMar ommb Oopaau. By »kapadH runepxpomus neC HOMIAHWG, meHary-
pauua yuyH Me30H XucolGnanany, 6yrma THK xydT cropanam Ty3unuil-
AaH TaptnOeus Aurnarad k¥purAmra ainaxsanu. Onauii ontHk yony6 &p-
fdamuna JJHK ra TemneparypaHuur, pH HHHT, KYUMHITaH KHYHK MOJICKY-
liany® MOAZANApHHHT, KyTOCHI Ba KYTORH 3pUTYBQWIAPHHHF TabLCHPHHH
$prammin Mymins. By yonyG JJHK Hurr afipuM MyxuM XoccamapyHu
Voraudinga axaMHATH KaTTa XucoOnaHamH.

OHK wuuHr Xxapopar TabcHpira OapKapopiurd C[yaHHH-LHUTO3UH
*KydTe MUKZOPHTA OOFNUK, 9YHKH 0y UKKH 2COCHHHT OpaCHIArd BOILOPOX
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GOFNAPURHAT IHEPTUACH ANCHHH-THMHH Xy(BTW XOCHI KWIraH BOAOPON
BOF 3UEPrUACHIAH KaTTa 6¥NnaaH.
NH,

Anxenvn TUMUH

Temneparypa opTnG GopHd KelirH YHUHr Ma®biyM OHp HyKTacHaa
OTTHK 3MUNMHK ¥3rapMaciaH KONUEHE MYMKHH, XaMIA OITHK SHYIHK aB-
paird Kuifmarura Tyuimf xonanu. By xapadR 3aHkupaap TYna GHp-
GupHaad axpartiiMaca OOUMVIARFRY TYSHIHINH OCOHANK Ounan THKIaHH-
1M MYMKHH. 3amkMpHHHT Opp-Gupunan TYna axpamnd KETHIH y4yH
MabAyM Temneparypaga JHK HUHP ONTHK 3#vAMrK KubfiMarias 260 mM
TYAKAH Y3YHAMKR2 xouMail O6Ynu6 KoM Xonath pyH Oepuinu kepak (65-
pacm).
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55 % 65 70 P
65-pacm. JIHK ontuk 3wunuk xuitMati Gunan Temneparypa opack-

nara 6ornanuu (pH=7,8; 0,01 M docdaran Gydep spurMa).




JHK cyroaum arpy UA3AFYHHA aHUKTAL HATIKACHAZ MAKPOMOJIC-
KYIaHMHT KOH{OPMAIMOH XOCCATapH XaKHAA MYXHAM MOBIYMOT ONHMEI
MYMKHMH. 3aMOHaBHIT coexTpodoroMeTpnap apuTMa kolnaurazurayg
uauimanap GRiaH xXuxo3naHraH 6Ymu6, ynapHu OCOH TepMocTaTra Xoi-
JAMTHPHIN Ba Temnepatypanu 0° Ounas 100° opanvruma ynab Typun
MYMKHH. By HiLTap asToMardk Tapana Saxaprwmb, OyAza remnepatypa sa
ONTHK 3H4THK KHfiMaTnapn aHuknavam. CyIonum 3P 9H3NFHE onud Ba
D Hu noumuit 6Ynanurak XxonaTuAara Temneparypadu apuknad JHK naru
ryauiii-IHTO3HH KYPTAMKNAPH MUKIOPHHM TOMHI MYMKWH, YYHKH
CYFOKNIAHMUI TeMHEPATYpPacH TyaHHH-—LUTO3MH Xy(QUINK MHKIOpHIa
HU3HKIHA GOFBIK XHoo0naHanm.

HonumenTia Ba OKCHI KOHGOPMALMANAPHM YPralyIira IOKOPIATH
yeyn ¥puura Gomka ycmyOrap HIINATHIN Makcanra MyBOGHK XHcCoG-
NaHAI. _

yHaal kM6, OMTHK CHCKTPOCKONUAHHKET Typnapuaad 6ynran ¥Yb
yeiy6 HyKNeUH KNCHOTaNnapHHHr TY3WMIIN B2 XONATAAPHHU Ypranuiia
Kepaknd Mabmymoriap Gepany. HOTUnMMINBUHT Xocun OYiHINHra acocHi
cabad, HYKNeMH KFCROTATADHHHI TapKHOHRArM IYyPMH Ba DHPHMMIAH
acocnapunuHr Sopanruoup. Affpam acocnapHusr ¥YB coxacmmarm Yamura
TErrlLIH MakCHMyYM KuiiMatnapu O63ararn yayH Gy yeny0 €poamMuia Hyk-
NEVH KHCNOTA TapKUOMAArH acOCHapHUHI MHKIOPHHM OMIHII MYMKMH,
amMMmo. OynapEHHr OWpRaMuu CTPYKTYpacH Ba acOCHApHAHT 3IaHXKPHIA
KOfiMAMAM KeTMa-—KeTIMIMHY anuKnainta Yh-criexTpockonuaHuar Gep-
raf MasIyMOTIapH eTapiiH IMac.

TlonuHyxneoTHn 3alkHpUAa acocnap KeTMa—KELIHTHHWHET ¥sra-
pHIIHMF2 CE3THP ONTHK yelybnapaan Gupy GHONOAMMEPNAPHHHT ONTHK aK-
TUBIMIUTA 3COCMAHTAN ONTHK OYpUIHII AUCHSPCHACH Ba alinaMa NuXpo-
H3M XHcobAaRa K,

I1. Onruk Sypnanm aucuepcuack (OBJ) Ba aiinanma
auxpor3MHNAT (AT} GHonoaHmepaap TY3WAHMIRAK
Fprasnuaa HIuaaTUIHIIN
Kyr6nanran Hyp onTHk xpoModgop TYTrad MyXHTAaH YTranga onrHk
aKTHBTMKHAHT acocH GYNraH MKKW Xomucara y4paiau. bupuadHcH, CCH
KyTOnanraH Hyp TapkuMOMHMHT aiiaHa 6YHuua ¥urra €ku ganra Typniua
TapKaIuil TE3NArHra 3ra 6Ymumm Guman usoxinann® Oy xapad Kyr6-
TAHMI TexMcnurara HucbaraH Oypamame Guwian Honanadand Ba YHU
TYAKHH y3yunura Guiay SOFNHUKAMIHHE KYPCaTaduraH rpy Yu3uK SypH-
SR ABCHEPCHS CIekTpH Ae6 HomAaHali. MKKHHYM XORHCA 3ca daxaT aki-
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PHM TYAKMH Y3YHIHKIApY Coxacusa pyit Oepub, OyHu alinanma AHXPOK3M
et vomaanaxn. Bynna fccH KyrGnaurat Hyp TapknfnapH ¥Hrra sa qanra
TYpAKYa WTHIAAM. E NapHHAr Typnu4a KMAMATIApHHHHT aBHpMacHHHA
AUXPOR3M IOTHIHWE, E HE 3ca s3nmnconamik xuliMaTy aef HOMITaHaIH Ba
YHH TYAKHH Y3YHNHrit OHnaH opacnaari GOFRHIMMKHH KYPCATAMIaH 3TPH
qY3EK Alinarva JUXPOH3M CIIeKTpH Jef aifTinans.

ONTHK aKTHBAHK Ha3apmach ¢akarT alfAaHMa NHXPOM3M CHekTPH
OViiHa OKCHII TY3HIKINKHA aRUK Gumuinra uMkoH Oepmaiimy. Okcun Mo-
NexynacuHH YPranviuAary KAARHYRIMKNApAaH O¥pH NOANNENTHI JaHXKH-
pu Typm XHA koH$popMatmsnapna OGYRMIMANNP, OJMHIAH CTEKTP 3Ca
yprava xonariary KoRQOPMAMMSHMHT CTIEKTpura Moc Kenamu. LyHuAr
yuyH, GHONONUMEPNAPHHAT TYIWIHIEMHY ymby ONTHK ychyOnap OunaH
Yprauumi YUyH PeHTICH-TY3HIH aHANU3H OHIaH TY3WIHIIH aHuK Oyarax
MOZAAHWHT OITHK OYPHIMII JHCMIEPCHAICH Ba allaHMa JUXPOH3M CIIEKTD-
napn GNUHAMH, aMMO DEHTTEHHUHr Oeprad MabiyMoTH GHOMOIUMEpTap-
HHHT KPHUCTAIIHK XONATHAATH TY3UNHILH XaKHAA MABAYMOT (€pranauru
YUYH, OITTHK CNEKTPIapha 3¢a MoAia IPHTMA XONaTHAA OJTMHTAHNUIY Ca-
6abnu alipuM xonawiapsa Oy dmsukaBnli ycyanapias ONMMHMaH Mabily-
MOTTAp CHp-OHPHEA MOC KEAMACIHTH MYMKHH,

Okcitnt MONCKYARCHHUHT RKKHIAMYH TY3HGOLAHK AHHKAALD ydyd
Mozenau noaunertuanapiuer ObJI sa AJX cnekrpaapu omyueagn. Moses-
7K NONURENTHAIAp YUyH OuTTa KoudopMalss Tervinu 6Ynud, yrapiur
TY3NIHIUM PEHTreH EpAaMHba TacaAWKIAHTaH O nans.

OxeHnnap yuyH acocHi (sroHa) Hycxanu MoAaanap cH(paTaaa nony-
L—nusHHHMAT Y4 XHJI WaKTH: Q-—CnHpanb, B—Ty3HDNEY B3 TapTuicHs
Hurunray waknnapy onrtany. by maxnnapunar ObJl sa AL cnexrprnapn
66-pacmaa K&‘:‘-Jcamnran.
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66-pacM. [Toad-L-nu3usuunr a-cupatu (1), (B)-rysummu (2) ea Tap-
THOCH3 HuFnranmuk (3) kokdopMalHATapHHMAT OITTHK Gypurny auc-
nepchscH (A) ga alinaHma nuxpousM cnektpnapu(s).

¥
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Arap oxcen monekynacupa Gomxada xondopmaumsnap OYamaca,
AbHH CREKTPra AMAHOKHCIOTANAp &H 3aFKHPH TABCHMp 3TMAaca, Wy yyTa
KOH(QOPMAIMANAPHEHT apanaliMacHIaH TALIKHR TONras OXCHATA TEFHUIIH
IrpH YM3NKHM onmnit rpaduikiiH KYINNOT OpKami XHCOGHaml MYMKHH.
PenTren—Ty3HnMII aHANH3H EpAaMEAA TYIMIWIOH MasdyM OYnraq
MUOrAOOHHHNKT Ky2aTHAraH Ba xucodnairad AJ] srpy YHIUKNApeE 67-
pacmaa nhoaa STRIraY.

[

it}
-
’\\ ) .

67-pacy. MuOrNOGHHHHHT Ky3aTunras (——) Ba xpcobmanrat (...) A%
3TPH YI3MKITPH.

HomasyM OKCMA MOLTANAPHAHT TYIMIWIOHAAZ OKODMAArd YYTa
IAKANH KOHGOPMALMANAPHAHT XHCCACKHH Xucobnalll HULAapH Mypakka®
6ynub, xucobnapun XM napaa oaub Gopunagy Ba SrPH WAIMK TYIHUTHID-
Ta TaAbMK ITHAAAM, aMMO K¥N XOmiapaa Kysatwiran GinaH xucobnas-
raunap Oup-Gupwra T¥rpH kenmaiimu. Byhra acocmii cabal, cnexTpHHHT
xocun GYmHOomira éa TOMOHHAArA apoMaTHK TYpYXaap, AHCYAbQHE Kyn-
PHENAPH BA 3AHXHPHUHT Y3YHIHUTH Ba nentHn GOFnapHHAHr kKoHQpopMa-
nuscu (o, B Ba TapTubcns wakaapaa OYnMILH) TABCHD STRAH. YHapHH
§prafm HaTIRAcHAS KYHRAAry Xynocanapra KeJiHraH:

1. a-Cnupanny Tysdmiiura sra 6¥nraH OXCHINApHHKAT CIISKTpH Sup
xua Gynmafian. Bynra acocuit caba apomaruk O¥amarad €H rypyxnap-
HuHr nenrya Gopnapara o3 G¥nca xaM TascHpu 6¥mm0, Oywsaall o-crid-
pamm TY3WJMLI BaKTH-BaKTH Ounak yarapasm, Oy Xonat aifHukca amyHO-
KHCIOTANAp Opaciaa BOROPOR Horu xocun OYMHMH HATHKACUAR KY3aTH-
nagy.

2. Y3yH 3afkHpAM TOMOTONHNENTUANApAA afTaHuil KyuyH KMYKK
JAMKAPHUKUIE XA IMAC, O-CHHPANNH OKCHIT KWOMIapH ydtanas Hu-
PHpMATaraya aMHHOKHCTOTAHH TALIKHTT 3TAXH.
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3. TapruGens tyzunmnra 3ra OYNrag xaMMa CraHAApT Mofaanap
TY1a TapTAOCH3NMK TY3HTHIONTE 312 6YAMACIHTH MYMKHH.

4. Pentren-Ty3HINII ananu3y SpaaMitia Molten Moatanap cudatuga
uiiaTANANaral CHHTETHK MONAHEeNTHIUIZpra Terdiwid O¥nmaran Tys3n-
JIMULTAD OKCH/IAAPAA TOMTRATAL.

5. QeHuNandHuil, THPO3UH, THCTHAKY Ba TpUNrehaHNapHUHT 8H 32-
HRupAzary afipyM wondopMaupanap AJlL CneKTpura ManiayM xHcca
Kymemn MymkuH. [lynaait aMUHOKHCAOTaNapAaH TAUFKAN TONTAH NOJH-
MEpIap CHEeKTPIapH apOMATHK X&AAKA TYTMAaran aMHROKHCIOTany (Monu-
Meprap crexTpiapnian Gapk KHAanH.

- 6. Lucrmununr aucyaedua KYTIpHKNAPH XYARH HHCYIHHAACATa
Yxianm nenTi TYPYXHHHHE I0THIHMMTA SoFnanmaral xongars AJl 1oTH-
Jymkuy Gepagi. _

7. Monexynana oxcuna xo¢ G¥aMaras rypyxJiaprunr O¥minm (ma-
canau, reMornoGHHIArA FeM MOJICKYIACH ) XaM CTTEKTPr'a TAhCHD YTafi.

Yuyman OB/l ea Al oKCHARApZars COMPAILUTH TY3HIHII MAKIOPHHH
aHugianaa  minnatvnani.  16-kagBamma AJl Ba peHTreH Epaamiga
OKCWJINADOArH o-CTIMPANM TY3HAWIIHMAT TaKKOCHAHIaH KuiMarnapu
KENTHPKNraH.

16-xangan
AUpHM OKCHILTAPAATH O-TY3MAULT MUKIIODH,
Oxcun HOMH O-TY3HIKI MEKIOPH, %
Al Penrred TY3HIALL aHATH3N

Muorrobn 77 77
Jusomum 29 29
Pubonyxnnasa 18 19
[Tanaun 21 2]
0= X UMOTPUIICHH 8 9
XuMoTpUIICHIEH 9 6

AJl cnektpH Guonoaumepnap KOHGOPMAMUATAPUHHHT ¥3rapHiIura
Oormux, ®epmenTnapHrnr Gowxa Moananap Gunan Gornawud xOaHMILH
yHHHT AJl cnexTpurm ¥3rapuunira cababuu Gymaxs. Okcun MonekynacH-
Ja O¥namuray AeHatypauus xapaéiu AJl CNEKTPHHHT y3rapHWnra omub
kenamd, OyHaa o sa f—nraknnapn #YkoumG, TapTROCHZ KYpHHMUITR
¥ranu. OponHara YeHra 3MIMNCOUNTMK KuiiMar XYAMIHG MasIyM TYIKUH
YIYHIMTHNa JeHarypanud kapadHn onud Oopuniany Ba INAUNCOMATHK
KMfmaT gouMuit G¥nazuraH XonaTH acocHia OSHATYpAUHA IIApoMTH
aHHKAaHanH. (68-pacm),
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18-pacM. MUOTIOGHHHUNAT KUCToTa GINAH THTPNANIATH JeHATYPa~
QUACH,

Hykneorun Tyrtran OHONOMMMEpAp MOJEKYNacHIArd ONTHK aKTHB
FYPYXNap -— IMpEMM/IME BA [IyPHH ACOCAApH Ba KAHR KOJARMFH XHCOO-
n1aHu6, Pocdropadnp Gormapy YpraHuianuraH TYIAKHH Y3YHIMIH COXACHAL
FOTHIALI COMUP KunMakian,

Tlypus pa nnpEMEAIMHID CHMMETpHK XpoMmodopnap 6¥nub, KaHa-
napra Goriasuiig HATHKACHA ONTHK aKTHRE Mapkasra ara OYaamanap (N-
rmokosng Gormap). BynapHHHr ONTHK AKTHBAMIH CIHRPRITH TY3IMAHIU
xocun 6ynrarna oum® Gopanu. OBJ] Ba AJ] nOMIHYKIEOTHANADHEHI
xkondopMUMATADHHHAT Y3rapiiira xKyJa cesrup xucobnaHami. by xa-
paénnaphy ¥praquuia 9 (dnmMncodanap) kKuiMaTHHA KaHzmail xonnapna
Ysrapuiiuny Onnmn 3apyp. O auur xKuHMaTUHW Y3rapHMEM Kyiutari
TARAKHKOT RIINAPHAA HLUNATUANIIY MYMKHH:

L. Typsm xun Tabcapaap (Temneparypa, pH) HaTIOKaCHAR fOMMEYK-
AEOTH]L CTTHPAJUTH TYIHNNINMHEAT OY3UAHLIN (AeHATYPaLUA).

2. byp 3aHXUPIHK TY3MITHLLAAH HKKH 3aHXHPINWKKA §THII XORHCACH.

3. Karuonnap, nenruanap, okcunnap pa OOUIKANAp TabCHPHIA I10-
THHYENSOTHA 3aHKNPUAR Y3rapriwsiap 6¥manmy.

Pratocomanapiarn PHK Tyswmmuny Ypravwmaa OBl aar ¢olisa-
raunm MymkuH. Pubocomanuur OBJ criexTpiHH MKKYM KMcMTa O¥num
MymikuH, OuprHusich PHK chekTpH Ba MKKHHYACH 3C2 OXCHN CHIEKTPH
O6Ynub, mEKanmacH XaM TYPAM Xwi TYIKHH Y3YHJIHK COXACHIA HaMoEH
6Ynagu.

PHK wuur xucobuii OBJl cn 3prT™Mana o3oa xonga 6¥araH pabocoM
PHK cuuuar OBJ cura Yxwamn  6fxagw, seHU  prOOCOMAHHHT
fimrumumga PHK kondopmaimon ysrapmmnapra yupamaiinu. HlyHnait
ka6, VB cnextpockonusmas dapk kunuG, OBJ] sa AJl &pmamuza
OKCHIUTAPHUHT NKKHIaMYH Ba YU/IAMHH TY3HNHLLTAPH TYFpACHAA MABRY-
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MOT o6 GrononMMepnapaa KoHGOpMaDWUIapHHHT YirapHmw Omnnan
Hornuk MacananapHu Xam Ypradpin MyMKHH,

HIL. BRoJornk MaKpoMonNekynatapHanr HHPPakaIua
COeKTPAAPH

BuornonuMepnapHusr Ty3mmuy, KORGOPMALKOH XOASTH Ba TY3M-
JHIDA2PKHAA COMp 6Ynanrran xapadunapry YpraHunina ynsTpaduxadiua,
ONTHK OypHAHUI AHCMEPCHACH Ba ailmaHMa NHXpOM3M CREKTplapuiaH
OMMHMAH MabIYMOTRAPRH TYAAMDHILAA WHOPAKM3HT CHEKTPOCKONUSHUHT
6eprad MabIyMOTIapH MYXHM aXAMUATrA 3rd.

Hndpaxazun coxala IOTHIHIL RATIHKACHAA MOJMEKYIala TYPIAd Xui
TeOpanuunap pyH OGepagu, AbHA COSKTPHHHAT COAMD OYNMHINM YIYH MOsie-
kynana kumésull Gornap opacuparn Sypwak KHPMATIapHHUHT ¥3rapauu
B2 TYpPAW MypakkaO xapakarnap 6¥ammm ky3arunaau. Llysdur yuys xap
OUp FypyXHUHI TeOpaHHUIU TYPY MOJCKYMAHHHI TY3WNHIIHTA, KoH(opMa-
UMACHHUHI V3rapuiira Ba TYPYXHu Kavmal rypyxmap ypa Typraumra
Gormuk 6¥maau.

Bup xanua onub GopHNTaH TAAKMKOT HILTApUAAH nIyKRaal Xynocara
KeJTMHOUKH, GHOTOAHMEPAAPHUHT HGPAKHIUN COSKTPAapy Ba oanmk Gu-
PHKMANApHUHT CNEKTPIApH Ypracuga xyaa Katra dapk Masxyn. Onauit
OGHpHKManap IOTHAMIN COXACHAR AHHK AKPATHO YHKKAH HHTCHCHE Ba TOP
MIAKNJArH HacTOTANap XOCHN KHiaany, amMMo Ouonoymmepnapia KuMErui
GornmapHUHr Typn Xap xwn, Gupkadva xondopmaumor xonatnap 6¥nranm
YUyH XaMJa MOAeKYNaga Maxcyc TYPYXNApHUHT MHKIOpH OHpKaH4a
Oynrasy yayd K¥nm xXoJUlaphd WTHNMI YacTOTAJAPH Oup—GUPUHKEHE Yo~
THFa TylraH xonza Hamodu G¥nany, Oy 3ca I0THNRNG YaCTOTANAPHHH KEHT
aknaa Hamo&H 0¥ mmunra cababum Gynazu (69-pacm).

Y, CM'
1000 3500 3000 500 Y200
69-pacm. Creapun kucroracy {a) Ba JHK (6) napauur VK-
COeKTpNapi.
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BuronomiMepnap crekTpiaphiia KeHT WAKIIArH HOAHHK IOTHAMLI
YacTOTANAPHHNHT HamoEH GYNuumMra Kapamaciay yNapHH TaXTHT Kuiam
HMINApUAA Mojennh CHPHKMaNapHUHT CreKTprapuHu Yprauwmb, ynapau
TanbuK FTULI MaKcaara MyBoduK xHcobnanaan.

Tonunenryanap 8a oxkcwmmapHupr Wi cmexrpaapwna GHpkakva
KKOPH HHTEHCHBIIEKA Jra GYAran Yactoranap HaMoEH 6Ynamm, ynapuvar
WHTEHCHBITATH BAa 4aCTOTa KHHMATHapH KYR xonnapna Gup HamyHaZaH
Gomkackra YTUNFakaa kaM $apKk KATHINE MYMKHH. By IOTHIMIN 9acTOTacH
CONH rypyxura Teruuie 6¥imb, xaMMa OXCHN MONEKYNacHAA MaBkyl.
YnapauHr xufiMaTAapHHH OKCUJUIAPHHHT TY3WIMIIN Ba KOoHbopMalmIch-
HY aHKKRAUIAR WOIIATHOL MYMKKH, FIKRnnaMus aMux rypyxu Tytran 6n-
pukmanapauHr MK cnektpr $prannnu§ ynapauHr XapakTepucTHK 4acTo-
TanapHra Kyfuaaruya n3ox Gepuiran:

1. CyronTnpHunrad SpUTMaHHET CIEXTpUZa (MONeKynanapapo BOAO-
pox Goru 6Yamaranaa) 3400 — 3460 cM™' coxana aHMK HOTHIHLI YaCTOTA-
cu kysatrnanu (NH rypyxwHMAr panedT TeOpaduimiy), YHuHI KHHMATHA
KHYHK KAfiMaTTa Yiraprmy yayH NH nars pogopon geiteprit M30TOHKHA
ANMALITHPEAAAN Ba ONMHraH N—-D puHr saienr TeGpaHull 4acTOTacH
opranu Monexynana NH rypyxu Gopmara racoukianagn. Arap NH rypyx
BOA0pon GOFURMHT XOCHA OYNHIIMAZ MIMTHPOK ITCA, BaAeHT TeOpaHdin
Kuttvaru 3120 — 3300 cM™’ coxana Hamo&n 6y aanm.

2. MikkunaMyd aMyaap, NONMMEATHANAP Ba OKCHI CHEKTpiapHia
1600-1700 cm’ coXana KywIH MHTCHCHBTHKAATH IOTHAMIL YacTOTacH Ha-
MoEH Dymamy, cyIOATMPBITaH 3pHTMAaNapia 3ca Oy KHilMar kafra coxara
cHnxub HaMoEH B¥nanu, By tomnum gactotacn NH-C=0 aard C=0 ry-
PYXMHEHI BaneRT TeOpandmunup (amun | woTraum coxacu).

3. VIkkunamgu aMBANapHUNT coekTprsa 1510-1576 ev~' fa oordamum
conup 6¥aud, yar amax [ rotumin coxacu ge6 HoMNanaay,

Amua 11 0THAKIE YACTOTACH XAKKMIA axaCHETnapaa xyaa k¥n xapa-
Ma-Kapuy Qukprap GunavpHarad, yHu aiipum xonatnapaa NH rypyxu-
HHHT JedopMauion TedpaHuiun zel kypeatunran, ammo Oy Yactora HHK-
YK aMAANAp CIEKTPBAA KysaTHmMarad. Bynnan tawkapn NH-aaru soao-
pox Aelitepuiira amvaurrupunraina N-D nedopmanvon Tebpannm vacro-
Ta KuitmMath kam Y3raprad. Alipum anabuérnapna 6y sacrorayn C-N HHHP
Banent teGpanninu gel atiTunras pa Huxoat yan C=0 sa C-N rypyxnap-
HUHT TavcHpuaa 6ynanuran O=C-N rypyxuHunr candazny pa asTHd)a3IM
BajieHT TeOpanmmra rervunu je6 kypcarwiran. Harmxana ydra tebpa-
By Typu comup 6¥mub, 6ynap C=0 pa C-N rypyxnapuiHr panedr Ted-
paunumapu Ba N-H rypyxuunnr zedopManmon teGpannuinapuanp. by
HOTHAMIL YaCTOTaNapHAaH Tamkapn 1300 cm™ coxacKia XaMm IOTHIAIN Ha-
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MO8 6¥nn6, yuu aMna I coxacu ne6 Genrmnanras, 6y aMHA TypyXHIarn
N-C-O kumésnli Gornapubuur paneHT TeGpatinIManp.

[lenTuanap Ba OKCHTapHUHT KOH(OPMALIKOH XOJATHHH YpraHMuIIa
UK cnexrpockonus KyiHAarn Hazapuli MacanaiapHd Xan 3THIUIA Hilna-
THIAIH:

1. Amua 1 WTHAHIN YacTOTACHHUAT HHTEHCHBINIH B2 KHAMATHHN
bTUGOpra 0NMG, OKCHI B4 MeNTHAIAPAArH O-CIMPANH, B-TYSWIHILUIM Ba
TAPTUOCH3 HMFUNraH KYPHUMULTY fHaKNIapHAHT HRCOHH MUKZOpRapuAw
AHHKAAII MYMKHH, IYHKH &MHZA | IOTHABI YaCTOTACH YUT2 IUAK/INAp YHyH
Xap X KnHMaTra sra. o-Criupasany Ba TapTHOCH3 HHFHIraH KYpHUHHLIAAp
yuyn 1650 pa 1658 cm~' KufiMarnap TYEpH Kenajad, aMMo P-Ty3nMMIUTH
yayH aca Gy xuitmataap 1632 a 1685 cM~' ra Tenr, seun MK cnektp
alHuKCa B-TY3HWIMLIHA ¥pranuniga KYIpox MakIyMoT Gepany. Arap ¢ Ba
B-tysunumnapra apTMOOP Gepuica, G-CIAPALAH TYSWIHINA BOXOPOS
Gorsiap TpaHC-aCCOUMAUNS XONatuia, P-Ty3HiHilAa 3Ca LHC-acCoUManms
xonariga G¥nany, mMyHVHT yyyH Bogopoz GornapuHuHr taGHara kapGo-
HAJI TYPYXMHHAT BaNeHT Tefpanum xsiiMaTira TabCHp ITam.

_HH\\. ( (

I'{ LY
Cilh& "hfo Hl‘N\
L /40 ....... v

b N .
OL-TY3HIHMUI {TPaHC-acCoLiyanns) B-Ty3uanm {upc-accoHanms)

2. OcoH ypuH anMaliajuray BOLOPOA ATOMHHHMI MABAKYAJHUIMHH
aHMKNAMl. KYnruna YOTWINW YacToTamapy BOLOPOA atomy Icfirepuiira
anMaWTHpHITaliaa §3 KhiiMaTuHu Y3raprupaan. Bywpmaii rypyxnapra
ruapokcun {OH) Ba amunorypyxnapuu (NH, NH,) mucon cudatnaa ken-
THpUW MyMKHA. 1LyHn Tahxpanam nosuMkw, alinpxkca FEAPOKCUI Fypy-
XHHUHI BOJOPOJ &TOMM Aelitepuiira ocon anmmautapy. I'ypyxzarn soao-
POAHMHT JeHTepuiira anMalunyMI sxapaénn afpuM XOIApAa CEKHHNMK
Gustad Gopanu, SYHH Vou KaitMaTHURT Yaraprumzan CHMMIL MyMKHH. By
3ca §3 Hasbatunia OH rypyxu MonekynasMur MUKH KUCMMAA XOMNalirag-
NMrMAzH Ba H30TON ATOMMHUET ¥pHH amMaiHiin KHHHIIMK OWIaH COpMp
O¥nnuKaan panoar Gepaau.

e 0=
~
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3. UK coextpockomua yciayOn OwnaH sogopom CGOFHHEHT XOCHI
O¥muuinnga  xarHamadtras  QYHKUMOHANL TYPYXJIADHM Ba  BOAOPOA
GorapuHNHT COHUHH GHMKIAL, XaMza JCHATYPAKA KapadHi HATHKACH-
Az Bojicpon GOFMAPHHMAT Y3WIHILNHY YpraHdil MyMKHH. ByHHHT y9yH
MakpoMmonekynann 1,0 na spuTHiany, HaTHKaAA ACHATYPaLMA COUMpP
66, Oy xapadHaa kalicw Sup uacToTanap Acitrepuiira aMMALIHIN HaTH-
Xacupa Yarapranuey Sunyim MyMKHKH.

4. Jamxupaa wapGokcun TYpPYXIapHHUHr MoHnasdumay pH xwii-
MATHHH ¥3rapTHpiG Gopuill skapadunna Ypranknanu. HoHraMMan THTP-
namr épraMuaa Xam Ypranmnca 6¥naxu, GyHyaH Tawkape aipuM rypyx-
napay HK criextpockonus EppaMupa kypuiln XaM MyMKHH. LipcTenH Mo-
nexynacuzard SH rypyxy coxacupa Gomixa rypyxnap loTMamaiinm, wiy-
HHMT YUyH Oy TYPYXHUHT MORMM KYPMHMIUM CNEKTPEZE OCOH TOMUNAAM.
Sanxupnare COOH rypyxu 1709 oM™ ga, COO™ uomwm 3ca 1500 cv™' Ba
1400 oM™ 1a IOTUIKIN YaCTOTAIAPHHY HAMORH KMARAR.

5. Kyr6nanras npdpakysmwi Hyp épnamiuga okCii Ba fenTHINAD Ha-
MYHACHHWRr ©nka Kasarnga C=0 pa N-H rypyxnapuunr Gup-6upwra
HucOaTad Kanaail AyHanraHAnrMHY aHUKNI0 MyMKUH. Bysaarn Juxpousm
XOHMCACHHM ¥iyam yYyH KyrOilaHran Hyp HaMyH2 OPKANH MKKH XHI
fyranminga Yranw, HaTDKaga afipuM YacTOTanap MHTEHCHBIMTHMHUHD
¥3rapuuIy AHEKNAHKIAAR. ANPEM Typyxnapsu OyTyn Molexynara sucoa-
TaH KaHgal AyHanranIuryHy aHAKIan MyMKHH.

[TonsuenTHANAPHUMHT IONKA KaBaTHha Q~COUPALIH HIKI acocHi
6¥nca, NH sa C=0 rypyxjiapHusir BaneRT TeOpaHHIN AYHarvuy Makpo-
MOJicKyna YKHHMHADI dyuammuu Ounas Gup xun Oynamy, ammo [(-ty3u-
JHULIE KABATHAPAa 3ca BaneHT Te0paHum HYHanMIunapy MaxpoMonekya
Yxura neprieninkyp Gy nanu.

Hykneun xucnoranapuuusr tyswnmsru HK crexrp &pnammna
¥pranubili aH4ya Mypakkad, YyHKH HYWISHH KHCO0TA MONEKYIIaCHIa Typid
XWE A30T/I4 ac0Caap {IypHH, NUPUMUIHH aCOCNapH), YIIEBOA KOATHKIGpH
Mapxya 6YmM0, ynap clieKTpHH TaXJKA KHAHEAE KUAWAAUK TYFAMPHINH
MyMKuH. Onub Gopuiras TagKMKOT HULTAPH HATINKACHAA HYKICHH KHCIIO-
TANAp TApKUOHra KHMpYB4H GYNaxnapHuHr YOTHIMIl YacTOTANApH aHUK-
naxraH (17-xanean).

Hykneun xucnotanap WK cnexrpn acocupa TysmaHwH OunaH
Gorauk KyHunarn MacananapHy YpraHuili MyMKHH:

1. Monexynaaa TayToMep wiaknaap SOPNKIHHN aHHKIALLL

Mapaz KuaaiIvK, MOneKynasa okcH- rypyxu Gop, ammo HIK crnexrp-
Aa KapOOHHI TYPYXH Xam HamodH Gynann, Oy xommca tayromepua Sopnu-
THHH Kypcarany. Arap mry MoJeKy/a MakpoMoeKyna Tapkuouna 6ynca,
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1'7-kagean
HywiexnH KHCAOTATAPHHHAT TapKHOHra KHPYBUIH OYnaKnapHuHr
WOTHIHIT YACTOTANADH.

YacTora, CM™ TeGpanum: Ta- Tapkubuii xucunap
Guaty
1 2 3
2800-3500 Vou CYB, KaHAnap
ViH acocnap KONAAFY
Vel KaH1 B4 aCoC KORIHKTapH
1800-1500 Ve=o acocnap KONmHEH
Vean acocnap KOWIHEY
Ve acocap KONAUrH
Vil ACOCNAp KONAUFH
1200 vorO, docdar rypyxs
1100-1000 VPO, Docdar rypyxs
Veo
1000-700 VP Daocdar rypyxu
600-300 Kanmnap
XaMMa [YPYXJIADHUHT CKeNeTM
JethopMaLiioH TeGpaHHLTapy

OKCK- BA KapOOHHI rypyxwura TerMiufH Gyaran YacTOTaapHRHur HACOHH
HHTEHCUEJIRKIADAHY aHHKNAI MYMKHH, aMM0O MakpoMonekynaia ajipHm
Xonarnapaa OmpH #ykonn6 kerHui MyMKeH. By Mabnymoliap OpKan
NoAuMeP TapkuOMZary MoHoMmep OYNarnHMAr KUMEBRHH Ty3WIHIOHEH 61-
JSIHIT MYMKHH.

2. HykienH gMcnoTanapHuHr KHYMK MONEKYAany nuranpnap Gunan
TALCUPHHY AHHKNAL MYMKHH.

3. 7PHK naru anenup—ypaums xy@TaMk MHKXOPHHE, TyaHRH—
UHTO3HH *KYQPTAMIHra HucGaTad aHuKnam MyMKuH. Mxkana syqriakaard
2COCAAPHAHT HOTHIHIL KHBMATIAPY TYPIHYA coxanapia HamoH G nanu.

4. Ilypus Ba NMpPHMWIMH acocnapu Ypracaard sojopoa Gos-
NAPUHUMHT TaOMaTHHH YpraHuil MyMKHH. ByHHHr ydyH Mozennd Guprk-
MarlapHMHT BOAOPOA GOFNapHHH HHEPT Bz KYTOMH 3pHTYBUHAApIAA CTIEK-
TPM Ypranunaiii. DpHTYRUMITAPHHHT HYMAA BT dHUK MabLayMoT Oepami-
rand TYPT XA0pimM yraepoa XHcoGliananM, YyHKY ysGy >pHTyBYH GMpHK-
Mara KaM TabCHp TN, aflpEM X0onnapaa IeirepoxnopodopMHE XaM Hil-
JIATHIG MyMKHH,



Hlynnait kunn6, ¥B-, ObJ-, AZl- sa MK-cnexrp yoryGnapunn Gup-
ranMkna pumatHig SHonofvMepnap MONEKYNacHTa Terdurtu 6¥uran my-
aMMOTIApHH Xall 3THUIJA WIOHWIH MABIYMOT OepaiguraH ycrnyGaapnan
6y, xozupru Baxrna xaM Oy orrrmx ycaybnap usukasuil ycnyGnap
UYHIA aN0XHEA akpanvd Typann.

BuonomiMepnapRudr KpUCTaIT XONATHAATH TY3Wrdmy, $asosuii
KYPHHMUIMHN aHUK OWIMIIA PEHTTCH—TY3UTHII AHATH3H XaM KarTa axa-
MuATra sra. Liynn Gnman 3apypky, ymby yeny6 Oepray manmymor 6u1o-
NONUMEPIADHUAT KPHCTAAIHK XOJaTH YWYH TerHUIIE, NeKHH alipM GHo-
nommep spurMana 63ca yHHHr KoHGOpMaHOoR X0NaTH ¥ 3rapnt KeTHIy
MYMKHHAATHHY WHODATTA OJIHII Kepak.

IV.BrononAMepAapPHIET PEHTTEH-TYIWIHL AHAAN3H

Hubpaxkuanu  yoyanapian OYnras peHTreH—Ty3WIHII  aHANK3N
AHOPTAHMK BA OPTAHUK CHPHKMAIAPAKHI KPHCTAIUIUK XONATHHHA YpraHnan:-
213 My XHM MabiryMOT Oepaguras ycy1 Xucobnanaay.

Arap Oy ycmyOHM pHROKNaHEL Oockwdnra »5THOOP Oepwica, Hr
4BBANT AHOPrAaHHK MOABANAP Ba KelWHYANMK ONAMAQROK TYIWNHIULE 3ra
SyaraH opraHHK MoAfatap YprasMunraii¥ryHy KYpH MyMKuH. Kelfnrark
fiunnapaa sca 6y ycyn OKCHTAD Ba HYKNSHH KHCNOTANAPHUAL Ty3UIHIIA-
Hn YpraEumga wunatunras. Oxcunnapia peHTred HYPJIAPHHHHT COUM-
DKl OUATpAMMACH OPKANH 2cocaH YHMHI KOH(QOpMAHACH XaKnia
MabLaYyMOT OfHHran. By HHITap acocad YHUHT yUNaMuM TY3HIAHIMHH
aHHKIamra HMKoH Geprad. JHK HHHI peHTreH-Ty3WIHII AHANH3K OPKAIH
YHHHY XYyQT Chupamminuri Xakuta MabiyMoT onHHiak. PenrreH—tysu-
SHIE AHAMM3MHAHT HYKICHH KHCTOTANApHHHT TY3HIEIMH XaKHAZ Mabiy-
MOT OJHHIOA WMKOHHATH MapXyn, aMMo Oy WMKOHMATIAD MOJIEKynacw
TPHK gan fiupuk 6Yiran HyKied KUCNOTANap y4yH TaabIyiin Mac,
UYHICH MONEKYJIP MACCaHWHI OLIMIUY HATWkacuna IH(paKid TacBUpy
XaM MypakkaGnawany, TPHK vu apamus xunam ydyn 1600 12 aromnap-
HHHU (BOAOpOMNAH TAiIKapH) Oup—Owmpura HHcOATaH XOINaT¥ XaKuaa
MabITyMOT ORMIN 2apyp. ByHmall kuiiMHuUBIMKNApra kapamacnad, yuiby
yeay© HyKJEenH KHCTOTAHHHT GHpTaMyd CTPYKTYpacued Ounuinga Kyhu-
Jard GockHwWiapaa ol Goprnaxu:

1y TPHK munr kpAcranianmnm;

2) kondopMauua xaknga yMymuil axGopoTnap onms;

3} pubosodoctar cxenerira mucOaTad MypPHH B3 MUPHMIIUH A1pO-
CHHITHI XONATHHY ARVKIALL
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4) axenud pa ryasusHy Gunmum. Amwegara N Ounan Co—aaru kap-
60HHN KHCNOPONMHHHT 3TEKTPON 3MWIMTH HHTOIHH Ba ypauuiga Kyia
AKuH OYrrand yuyH ynapud OHp-OMpunan (apk KMIMIAA KUMHMHGHINK
TYFOMpPAIH,

5} onMHIraH XxaMMa MabJIyMOTNAp HHFMHAMCH OpKany OuplaMJd Ty-
3 Xaxhia Xynoca Kunum., Oxkenn monfanapura Yxua6 6y ycny( &p-
JaMBIa HYKNeud KMCIQOTATAPHHHT OupnaMdy TY3UNHLIHHHE XAMIA KpH-
CTA/LTHK XONATHHH aHHKIAII MyMKHH,

IlemornoGun rapkubuaarn raofiH KoH OKcHmH XucoGraHus, yRuur
TAPKAGHUATH TEMUH TYPYXN TEMHpP HOHH GMNad KOMILICKC XOCKHA KUIaJiH.
Iy Mypakkal KOMIUIEKCHHMT TY3HAMIY AHWKIHK Oulad peHTred épaa-
Mufa rachukaanray (70, 71-pacMaap).

CH;

o
/

CH, HC
b, I
"OOH COOH

70-pacM. TeMHUHAHAT TY3HAAIIL.

[emornobuira HucGaral MHOTIOGHHHHHT MONEKYAAP OFHPIAIN
TAXMHUHAH 3-0 MApTa KHYUK, Y XaM FeMHH Typyxuse ¥3 rapkubana tytans.

MuornobuRyMAr  TySWIHUIM  Temornobumra HucOarad  amva
KeHWHPOK aMHKiaHraH. Muorio6unaa ymymul atomaap coun 2500 nau
OPTHK, arap BONOPOA aTCMIapH YFTHOOpra OTMHMAca aToMiap coHH 1260
a TeHr.



71-pacu. V'eMut 3nexTpon 3H4AMTHERHTD peHTTeH EplaMuna
KYpcaTHIHIIM.

bHOMNOAMMEPNAPHUAT TY3HAVIUNHE VPrasuunarH MyamMonapaad
(UpH YIIAPHUHT MOHOKPHCTA/UTAPHHA Ol XucoOnaHann. by mypakxald
Hii aManra OWMpHNICA peHTreH ycryOununr Geprad MabaymoTs Goluka
¢pusukaBnil ycny@nap Epmamupa Xai ITHAMAraH MacalanapEE  XaM
aHUKIHK Ouias Gitdiira HMkoH Oepaii. Xo3Hpr BAKTAA OKCHN MoAia-
JAPHHHT YIA2MYR TY3WIHILWHA AHAKIAWAA YAAPHHAT KPHCTALHK HaMy-
HAMAPHHH PEHTTCH-TYIHINII AHANH3M SphaMHia YpraHmiy acocui ycnyh
xucofnanaii. ByHHHr yuyH OKCHAUNZPHUHT MOHOKPHCTAINAPHHYE OJIMIL
3apyp, aMmo 6y MacataHm Xan 3THI Mypakkal sazudia 0Y/mb, Maxcyc ye-
nmyGnap Ba IOXOPH CaBuRzar# TaxpubanapHnu Tanad >1aim.

Kynrmna xonrapaa okcun MONEKyNacHra OFup aroM (MacaiaH, cH-
M00) KHPHTHIAAH, AMMO YHHHT KHPHTHAHMIUM OKCHIHWHI a3oBuil Tysu-
AWLIRHH Y3rapTdapud oGopMacanry kepak. By nsoMopd YpyH anmainym-
HUHT acochli Myammocn xucofnaHasn. Oxcwmaur usomopd Xxocmna-
CHHHHI KpHCTaNy TEKUIMPHNIHMHF acocHd Manfacn 6¥muG xmamMar

KHNAN.
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OkCHAMApHN peHTreH-aHanus EpaaMuna Yprasanuia WHITIH KpH-
crannorpadapHHHAT MakTabu ([{x. hepuan, . Xomxxun, J.punuime pa
folnkanap) KaTTa Xucca xyrad. by yeay® &paamuia xosupraua 200 gau
OPTHE OKCHJUIAPHMAT TY3WIKIUM TaXmMul KHW/IHHIAH. JHI 3aMOHaBUA yc-
ny6napian GoiaNaHM A XO3APIH 3AMOH XMCOONAIN MAMMHANAPHHM
HUUIATHIL aHaNM3 WUUIAPHHHAT BAKTHHH KECKHH KaMalTHpaaH Ba OKCHA
MONMEKYNACHARHT KOMIAMHIIHAK Ba YHKHT XapaKaT4aHauk Taschpnoma-
CHHE OManura IMkoH OepanH.

lyuy >bTHPOD STHM KEPAKKH, DEHTTEH-TY3HITMEL aHARH3UHWHT
MaBIyMOTIapi acocKa kynruHa oKCHmnapHusr 6HONOTHK QaolUlMTH Ba
TY3WAKINA OpacHiard OOTTRKIMK TYRa-TYKHC TaCAHKIaHuarad. [llyrnai
KWIIO, TACAMKAAL MYMKHHKH, OKCWLIAp Kougara OrHoaH Mycraxkam ha-
308U TY3HARWTa 3ra OYMUG, KPHCTAIN XONATAa Xama IpHIMana aHHK
napaMeTpnapra ara Oynray  MyxuTAa V3HHBAr GOUUTAHIWY, ALHA
¥3rapMaraH XQMAaTHHH caxnal kolaiy,

HHCYNRH OKCHAMHKHT OCOH KPHCTaRdaHWHIYM YWHHT {a3oBdil Ty3u-
AMIUHHE PEHTTEH-TY3WmMI EpIaMHAa aHMKnamra umkoH Gepau. by my-
paxkaG tamxukor wumpe 1969 Muama J.Xomixun (Bylox-Bpurasus)
paxGapmurigary onumiaap oyub 60pr6, MKKITA PYX ATOME TYTTaH HHCY-
JIAH FEeKCaMepHHHHF TACBUPUH XapHTacHHH ORMIAM. I'ekcamep TapkuGu-
IOari HHCYJHHHHHT 6 MonekynacH 64p X kOoH(GOpMALHAra 5Ta YKAHTHIH
ucHoTRaHIM. '

JHK wunr Gomxa ontak ycrmybnap Gunan OHp Karopaa peHIreH-
TY3URAHW aHain3 EpaaMHuna OHHTAH MabIyMOTIAP YHUHI KYLWAN0K M-
PaniBK Ty3WNMILE XaKena KaiiduwéT ApaTUngiunra HMKOHUAT APaTai.

JHK puur pentreHorpammack 1953 funmaa onupub, XaxHKarnaH
XaM YHHHI KYIl CTIMPAUTHK TY3WIHIOH XAKuZard QapasHE TYna Tacnux-
maau. IlypHd Ba NMHPUMHAMH acOCTApUHHHr Xankanapn Oup-GHpunan
3,4A° macodana wolnalmrany, xamaa ynap Ky$r coupan YKHTa nepres-
JUKYASP XONATAA YKAHTHTY TaCAHKIaHI.

Ulyymaii kunad, onruk yonybaap Gmiran Gup KaTopaa Mypakkab Ty-
3unuuLnH GrononnMepnapHi YprapuiDgz PeHTreH-Ty3HANI aKAINIH XaM
Oeprad MaLIyYMOTIAPHHEHT aXAMHITAHIETY Ba aHHKAUrH GRiaH axpanut

TypanH.

V. IlenTHanap, oxeHIIAP BA HYK/IENH KHCAOTAJAPHHAT
AMP crieKTPOCKONIAACH
Anpo MaruuT pesonanc (SIMP) crektpockomus GuorommMepnap-
HUHT TY3HNHIIMHY YpraHyiina MOUIATHIagHraH dusukasaii yoerybnapaan



6upy xucobmanaad. By ycmyOGHuHr GolIKamapAaH YCTYHIHIHM KyHugard-
napaad ubopar:

1. Hazapusich etapni pUBOAUIaHHG Kyna M ypranwunray ga SIMP
CIEKTpHaH alipHM MoeKyMarapaard Maxcyc aTOMIApHUHr KaHOail xoi-
NALCARNHITH GHITHIGE MyMKIH.

2. Monexynanaru Bomopon ASTOMMHMHT MUKIOPH B2 XONATHHU
BHHKTALL MYMKHH.

3. Xap xnn aromnapru (Macanan, H, N, °C sa P) xam ypranumamy
MyMKRH.

AMP crexTpockonng ailHnxca Monexynsp Maccack <300 Gynran
KHYMK MOMCKYAANapHH Yprasuuina aHuk MabfymoTnap Oepagw, aMMo
MaKpOMONCKyna ciiexkTpuda Oup-Oupupan  axpanin® 4HKkMarad Kyn
MHKIOPAIH Pe30HAHC CHIrHAMTAPH MaBkYZ OyauG, ynapHu aHuK TaxXsidn
KMAMIW K¥ X0Napaa agya KHEHHYMAHK TYFAHDARY.

Dynman Tamkapn GuononwMepnap Ty3HAMmuHA YpraHuuiga AMP
yCAyOMHHHT HeTapanaHTraanure $akaT CHeKTPIapHMHr Mypaxxabauru
Oynmacman, Oank samoHapHl aco0 yoxyHanapHuBIr  k¥IMHua
TAHKUCNUTHAAHAHD.

Ypranunaquran Monekyna xaxuaa axGopor omdu yqayH JMP munr
T¥prra napameTpuaas Qodaanannnany, Oyiap CHTHAAPHMHT XOJATH
(KMMEBWIT CHJDKMIUE), YIAPHHAHT MHTEHCHBIIMIH (CHTHANAAP CATXH), KeHI-
JIHFH Ba QXpanu® SHKNIH (CHHA-CHYHIAPHHHT ¥3apo Tabcupu). Xap O6up
flapaMeTp Kanaai MabIyMoT OepUIIMHA K¥paMus.

1. CoryannapHUAT XoRaTH KM KMMEBHH capkMm Goinka Anxpoap
&kn wydTnauMarag 3NeKTPORNAPHHHT X0CHST KMITaH JIOKaH MardiHT Mail-
JcHnapy OunaH aHuKAakub, HATHAANA SAPO aTpOPUIATH MATHHT MAHACHH
TalikapHaas Gepuiran MarHiT MalifoHunan Gapk KAJaRM, HyHHAr Y4yH
Xap XU KHMEBHH CHIDKUIT KAIMAaTIapy Ky3aTHIIaaH.

2. CUrnannapHUHT HWHTCHCHBIULH MaBAyM KUMEBRME KypuloBra ara
OynraH aapoNapHYHr COHMT2 Tponopumouanaup. CHTHAIADHHED FO33CH
SIPOHHHT INEKTPOHTIAP KyPLIOBHT2 DOFIKK 3Mac.

3. Maxkpomosiekysla CEKTpUIa PE3OHAHC CUrHANMHHHI KEHFJIMIH
Gupuryl HapOaT/a MoseKyNa xapakarh Owian Genrumanagn. By skapagh
CNUA-—TIAHKADYIA, CTIHH—CIAHNK penakcaiusnap OHNaH H3o0xraHaiu.
Arap cmus—citiH penaxcaus Bakru (T), Moslekyna Te3 xapakatga 6¥n-
ranga karra kuiimMarra ara 6¥1nca ofMHFAH CHIHAMNAP TOP IHMAaKNAa HaMOEH
Gy nagy.

4, CHrHanmapHMHr aEpanil MMKHIM KR YIAPHUEE MY/THTHINETIH-
Ti Gup—O6Kpn GUNAH TARCHPJIAIMIHAAH BYXKYAra kenagy. MyJmranner-
HUET GYmmmIHrd Me3ol chdaThna cUrHanfapHHEHT fosacy Oup-OCuprra
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HncGaran 3pTHOOpra onueamu. ByHmaa nyGner yayn 1:), TpHmier yuyw
1:3:1, keaprer yayn 1:3:3:1, keuHTeT YuyH 3ca 1:4:6:4:1 pa XoKazo.

KOkopumaru mapaMmerpnapHy 3eTHOOPra onmul Ounan Gup Karopaa
OnonoMMepap CHEKTPRAPHHY TaxXjawa KMAHINAR KyHmraaru Kompanapra
PHOS KHITMIL Kepak:

1. AlipuM KEMEBUE [ypyX NPOTOHIAPHHUHT KMMEBHH CHMKHIN KHif-
MaTH, INyHaai rypyxnap {MeTa, 3TiI, OKCHTYPYXNap) alipimM aMWHOKHC-
70T XM HYKJIeOoTHA KHCMM OYiaranaa, MosiexkyJaHWer Ysrapuum Ounan
KnifMariapy xaM Yarapanira yMpaing.

2. Arap Guprkva OHOTIOAMMEPHHMHT Mouomep Gyaarm OVaca, mpo-
TOHHHHT KHMEBMH CH/UKUILK, OOLHKA [YPYXNAp ¥KH MONEKYJANapHHHM
AKMHIIMEUTS OOFMK.

3. Arap MakpoMmonexkynara xuMEpnd Exu (pH3RKABHIl TabCHP HATH-
aacupa alipuM NpoTOHHMED KHMEsHH cwinin kuliMaTh ¥srapca, mMakpo-
MOIEKYNaHUHI TNPCTOH Xolmamrad XHCMEZA CTPYXTypaBuil ¥3rapum
OYAraHIMIHHE TACANKIAHAM.

4. MynsrufiieT CATHAINAPHHAT AXpannld YUKKaHIHK COBMTA Kapao,
KaHmalt rypyx € TOMOHAA TYprany Xakuia axbopor omuuanm. Macaman,
KBAPTET CHATHANWHWHT KY3QTHAMMIA METHIl TYpyXn CopaMramaM zanojar
Gepanmy.

5. Carsaj 9M3IUKNAPRHUHT KECHTJTHPA AAPOHMHP XapakaryaHIHIura
GorfIMK. ATap AXpo T3 XapakaT Kuilca, Macanai, KHYUK MOJeKyianapna,
YUIMKAAp TOp MAaKNIa, CEKUMH XapakaT KRICa MaKpOMOIEKY/Iaza SHIRKTap
KEHI" Mlaknaa HaMmoEH 6Vaann. CurHafiap KeHITMIH OpKATH NOAMMEPAAry
dyukunonan rypyxnap &kM MOHOMep OVNMaxnapMHHHT XapaKATuaHTHIH
XaKuda MasRyMoT OJTHIN MYMKHH,

6. MakpoMoJieKyIallFHT MabiyM ©OHp XHCMUIA JIHTAHAHHHT
Gornanu6 KoJMUIH MAKPOMOJNEKY.IAHHHI Ba AUMaHAHMHT CHEXTPUra Yab-
CHp >Taay, apuK Oornann® Konrad xoliflary NPOTOHNAPHMAT CUrHAJLIADH
Kedr IaKnga Hamots OYnanu, Sydra acocnii cabab Oornanras wolinar
XapaKaTyaHIHKHUHT kaMaiaRiiaup.

BHONOIMMEPNapHHHT COEKTPAAPHHH TaxMMA KHIAW ycryGnapw
KyHHaary4a aManra olIpuiaiu:

1. AmuHORMCROTANAD, HYKACOTHIUIADP, aipHM (YHKHHMOHAN 2ypyX-
TAPHHHT CHeKTPNAPH MABLIYMOTHHMHT HagBamy Ty3unaan. Kinrina Gyn-
Jaif GupyrmanapavHe SIMP cnekTpHAa ¥3ura Xoc pesoHaHC YacTOTANapH
6¥nu6, ynapuu Mypaxkal cneKTPAAE TOMKO TAXIMN KU MYMKUH.

2. Arap OKCHJ MOJICKYNacHIATH aMIHOKHC/IOTANAp KeTMa-KeTJHIH
Mabiym 6¥nca, yrnapHn depmentnap épraMuna napyanad, ynapaaH XocHn
G¥nras To3anaHTal OYAaKNaPHUHE CIIOKTPHEM ANOXHAA-ANOXKAE Ypraunis
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MyMKuH, aMMo Oy ycny0 uerapananran 6Ymub, alfpuM IypyXmapHUHT KH-
MEBUTT cAMmERMIU xuiMaTy Typad xan OYnakiapaa 6up xun omac. By yenyG
JOKOPYH MOJIEKYSAN) MeNTHANAPHK Ypraniinaa axaMuaTIii 3Mac, aMMO YHY
OMHIQNeHTHAAAPHN FPraruIIa RIINATHLT MyMKHH.

3. BuonomiMepmap 3aHXVPUHMHT MabRyM KHCMIADHOA KMMEBHI
pearnpsinap Exu ynap OGHmaH JHTAHITApHMET OormaHud xomywu 6ani3u
Oup curkammapHuHr HYKonmMinura, XaMza afipuM Xxonnapia YRapHHHT
cwraxub Tuxuinnra cabab 6¥nana. byunali xapaénnapaa KoHpopManns-
NAPHAET ¥3rapud XeTHIIN XaM Ky3aTHialy.

4. Alipud GuononuMmeprap TypYXIapHHUHT NPOTOHNAPH SPUTYRYM-
Japia TRHSORNK RefiTepi amMamuiiLira yapatinou, 0y xonna nefitepriira
ANMANIraH IPOTORNIAD CreKTpRapIa KYwonamu.

5. Pextren-—tysuna épgamuzia $a30Bui Ty3WNUNM aHUKTAHTAH
OKcHI Ba monHnentHanapevHr AMP cnextprapH oamHTan, Oy MaBIyMoT-
RApHK TaKKOCHall MyMKRH, aMMO PEHTTeH GepraH MabilyMOT KpHCTAILTHK
xoaar yayn, AMP aHAEr 3ca 3pRTManary Xonarra TerUyllY 3RaHHBH 3BT~
pod rem zapyp. Ilyuunr yuyH xaM ¢usukapuit ycryOnapHt XaMikn-
XaTMUKA2 HILAATHII MAKCaara Myroduk xpcobnanann.

AMP cnexrpockonuf £pAaMMaz OKCHIUIAPHHHT TYIHIUINM BA TYPIH
XHJI TARCHPAAP HATHKACHAA YAAPHUHT TYIUMITapHAA comup G¥nanuran
ysrapulnnapHi YpraHHul yvyH CNEKTPOMETPHUAr MINAIN yacTtotacH 200
MI'n Ba yopas roxopr Gynumn 3apyp. AMP coexrpaan afipum amusO-
KHCIOTANAP KOJAUFHIE MOC KEJTyBYM CUTHATIIAPHR 2HHKIAIN MYyMKHIL

JhnzoumM $HepMEHTHHMHT HCCHRIIMK TabCHPHAATH ECHATYPALIHA Xa-
padnnaan kelipard Ty3unHmA SIMP coexrpy 220 MITu mu coektpomerpaa
Ypragunran. Opurypdn cudatnaa D0 un mmnarkmman Maxcan O
OKCHJIHEHE K¥N curHamnapudn Oepkurul xyitum xycychsrara sca. N-H
TYPYXHHAHI CurHawmapd 6—I11 M.y. mamobn OVmmuu kxepak, ammo NH
ND ra anmawragy yuyH Oy coxana Hamolu 6¥mmaiiau. Uy cababmu coek-
Tpiapaa acocad CH rypyxnapHHMHT Ternuuty 6Y1raH CHrHannapy Kemru-
punarad (72-pacm).

DeHaTypalyara y4paraH NHOIHMHMHT cliekTph {80°) atipum amuno-
KMCAOTanap COCKTPHAPMHMHr Jurunamcura sxup. Macanan, anasuH
KONMAUKAapuHUNT 0apua 12 Ta Meriin rypyxaapuuuar cursam 1,14 muy.
(310 I'm). Anudarux aMusoxvcroTanapaunr Goutka CH rypyx npoTeHna-
pu 200—450 T'u opanusuaa, Tpudirodan, THPo3HE, GeHRIANANMH, THCTH-
DMH apoMatik Xamkaapdaudr CH rypyxu 6,5—38,2 muy. (1500-1700 Ti)
opanuruaa HaMoEH 6YIagu.

Jlenarypaunsra yupaMarar (35-—65°) mzommmunsr SIMP cnexTpu
ReHaTypaumara yuparadaat (80°) keckun Qapk Kunam. Ysrapmaran fia-
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MyHaHuur cnekrpuaa 100-200 I'u opanuimia sHrM wi3uknap 6Ynub, Gy-
TP APOMATHX XANKATA AKMAH TYPFaH METHA TypyXJapBHUHT NDOTOH CHT-
Hannapy 6ymame Mymkas. +35 °C Ba +65 °C na onwuran cnexrprap 6up-
SHphra x¥yza yxuwani, 6y sca GOUUIAHFIY TY3UIMIE aHYa MyCTAXKaM IKaH-
saruBy, soEM Oy epaa Gup xonaTdaH MKKHHYY xonatra 6y Temneparypa

H /'Mu‘h

Py

L3 7 [} 5 4 3 2 t o
72-pacs. Jlusoupm gepMerTUHEHT DO Zard xapopar TabCHPHRATH

AMP criexrpnapit.

TabCHPHNIA Ky3aTunMadTraHyHy Kypcatann. JeMmak, neHarypauys sapat-
HH 65° faH FoKopH TeMrepaTypaia HoLnanap IKaH.

[yHu xam 3pTHpOd ITHIU 3aPYPKA, KT XOINAPAA ONUHTIH COEKTP
Ounan xucobnal uMkapuiaras ChexTprap OMp-Oupwra TYrpy kenmatinu.
Xap XWwl OKCHJUIADHHHT COEKTpjapuAary Y3rapuiinap Kysra TauuiaHud
Typazn, aMMo Oyamaii cmekrpiaapia KaHialiaup yMyMHMIUTHK OODIMIRHH
KypHit MyMkuR. Macanan, npoToH N &k C—Ccoxanapuuaru aMuHOK/CNo-
Tanapaa €k nerrrnn Gorazard a30Tra KYLIHY XONAaTAa koiinawran 6¥inca
KaTTa KEMEBWI crynkuIy kuiMaTIapidra sra 6¥nagy, aMMoO MPOTOH NenTyA
GoruHUAr yruepogM &kd ajsOTHIa2 SAKMHPOK koiltamran 6§nca KMUHK
KubMaTny kuMBsu# cmpkruira ra OYnann. ByHpan TawxapH, oxcuf
GouLTaHFHY XONMATHNArY Y3rapMarad kondopMariana 6¥nca o—CcaHpanin
KYpMHEMIORZ KOANMANIraH aMMHOKUCIOTA [POTOHIAPHHEHI alipHMRapH
Yaura xo¢ xuMEpnil cumxkmura 3ra OYaany, aMMO OKCHA yUiaMuH Ty3H-
mna 6§aransa aMUHOKHCIOTanap Oup-Gupura AKMH TYpraHH yUyH cuT-
HA/UTADHHHT KuiiMarnapH Y3rapumy MyMkHH. CHPRAAp MHTEHCHBIUTY
BA KEHIJIHTH TYP/IM XUN OKCHINAp Yuyd Gup xun 3Mac, 1bHU OyHza yMy-
MUARHK KOHYHUATH Ky3aTHRMEHIH.
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OKCIUINAPHUAT HKKMIAMYM B2 YWIaMYH Ty3uamnapa AMP cnex-
TPHMTLa TABCHp ITANH, aMMO YHH TaxMUT KWIHIG aH4a Mypakkab. Byara
acocnii cabal, onnuit oxcun Monexkynacu 800 ra sKHH Pe30OHAHC YWIMK-
NAPHHU XOCHR KIKIIM KepaK, GynapuuHr xyn KHcM#A crexTppa Gup-
OMPHHHHT YCTHIa TYWHD avHK KYpuHMafiay. ByHOar TaulkapH CieKTpRa-
'Y HH3HKTAPHA TYFPH Ba AHHK TAXJIMN KHIMI Y9YH OKCHJUIATH AMUHOKHC-
JoTanap KeTMa-KeTAHIH MaknyM YU 3apyp.

Xo3uprn BakTAa OKCHIAPHH ¥pranvuna AMP crekrpockomiA aco-
cay GetliTa XONaTIap/aa HULIATHITHIIY MYMKHH:

¢ - g-coupamy kOHQOPMAIMALA AMHHOKUCAOTANAPHUHT YIIyIKHHH
aHHKRAll. DByAMHT HATHKACHOA DEHTITEH TYIWIMIUE AHANM3 OPKATH
AHHKJIGHTaH OKCHNHM SPHIMANA KaHPaH Xomatia GY¥nnIun XaKkuaa Mabiy-
MOT ONHHaAH;

® - CTHPANAH TY3UAHIEOAH TApTAGCH3 HHFHUIraHnuK Xonarura Yruw-
HY Ypraquur;

® - QKCHA affpUM KHCMNAPHHHHAT KOH(GOPMAaLVACHHH aHUKIAL;

® - OKCHIHHHET MaBJIyM KHCMJAPHFa KHYHK MOJIEKYJIARH NHTAEINAD
B4 METAILT HOHNaPH GOFNAHHIIVHN YpradmL;

¢ - OKCHINApAard aKTHB MapaMaruHT Mapkasnap GOpJIHIMEE TaKd-
KOT KMJIHLI;

SAMP cnextpockonus EpAaMHAa XO3HPFH BaKTAA acOCaH HYKIEHMH
KHCNOTANAPHHUET KHYMK MOJEKysp Maceand 63NaxiapyHHHT TySHAHIIH
B2 KOHGOpMaIHOH XOMTATH SXIIH YpraniAraH.

HyxnewH KHCAOTAMApHHMAT TApKHOMIa KBPYBYM TETCPOXANKATH
ACOCARPHUHT PE30HAHC MM3HKIAPH KyycH3 Maiaoxma (9,0—5,5 M.y.) Ha-
MOEH 6¥mu6 mauw axparmb YaKKal AyGnet KYprLnimmga 6¥nagn.

1960 #unma JKapheukud TOMOHHAAH IYPMH acOCHME MaHCyd
XanxanapHuur 8-xonatn O¥ifnua TaHnoBnM JeliTepuil aToMura anMalonn-
rad xocunanapHudr AMP cnexrpmapy ypranwin® Hi- sa He-mipotoH-
JIAPHHHT CHTHANAGPH 1§12 TaXTUT KHAKKAM,

ThpumUIUMH KaTOPHHHHT XocHnanapu yuyH yca He- na Hs-nporod-
Jlap CHTHANMHM TaX/WU YTHII YPAl|, THTO3HH B2 THMHHJIAD CHEKTpIapH-
HH Takkocnald onu® Gopumn. By TaAKMKOT HUUTAPHHHAT OMKO GOPHINLIN
HATANACHIZ KATOP HYKNeo3HIAap Ba HYKACOTHATAPHHMHIC FETEpOXaNKaTH
CHrHaLIapy anuknas (18-xansam).

H; Ba H, nporonnapHunr kumEsrit ciunkum kufiMary myprHra, He
Ba Hs 3ca nupumuzdH Xocwnanapura Terninaiaup. [lypnH Xocuianapi-
Aaru H; a Hg cHrHaENapaEUHT KRiiMaTH xefWHYaNik Typnd XHN CHHTC-
THK TYPHH, aleHuH, ryaHHA xamZa 8- pa 2-xonmarnapza nelirepuii xo#-



nanirad  Xocunanapuawar SMP enextpnapuw xam aykyp Ypragumé
TACAHKNAHWIAHY.

18-xangan
Buprnrmanap Koxuentpa-uus,| Kumésuh cuioxnme, & m.y.
MOTIB/TE H-8, H-6 H-2, H-5
AJleH03nH 0,1 8,48 8,67
1-MeTunryato3mu 0,02 841 -
Wnoznn 0,09 8,76 8,65
2-Je30KCHAISHO3HA 0,1 8,75 8,68
Uutupun 0,09 8,29 6,51
Ypunun 0,09 8,27 6,32
Tumuoue 0,09 8,08 2,35(CH;)
5-AMQ 0,1 8,96 8,70
5-¥YM® 0,02 8,40 6,37
WNH, ’ NH,
6 4
INZ N7 INT ] 5
Z%N l** Ngls o)ﬁ“w. ¢
lllcl'lTClﬁi HeHTO3a

2-nesoxcupuGo3a Ba prno3aHRHT HOIKBHRANSHT [IPOTOH CHTHAMIIAPH
4,0-6,8 M.y. opaniruna Hamo&H 6¥nanu, ammo Gynga H, nporton 6y coxa-
Agd Ky3atuaMaian, yysky Gy nporon caruata D,0 vapxudunara HO cur-
Haimapu OunadH Gepxwm® komamu. 4,0-4.8 M.y. opansfuaa HaMoEH
Oynamuran My/NbTHILIET cHTHAN OKciMeTHneH rypyxumari CH; rypyxu-
HHIM TPOTOHNAPHIa TerHmAd xHcobnanagH. 19-xagsanga ageHO3HH-
moHodochar (AMD) miomepnapi pubosa KMCMI CUTHALIAPMHUHT KHME-
BRI CHUGKHIT KHEMaTNapy Gepiiran.

AMP cnexTpockoiMs HYKAICOIMARAD KOHPHIYpalHIcHra GOFIHK
BA B-aHOMEPNAP XAKUNA MABIYMOT OJHIIFA HMKOH OEpaty.
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Anetozud-3-hocdar(3'-AM®D)

19-xanpan

Bupukmanap Kumeuit CHKHIL, 8 M.Y.

H-1" |H-2’ H-3’ H-4° H-5’ H-6
2-AMD 6,09 14,98 4,57 4,26 3,88 3,80
3-AMOD 6,10 14,74 4,66 4,38 3,27 3.83
5-AMD 6,01 [4,70 4,44 4,29 3,95 3,95

Hesokcypufiosa KaTOpHAArd o Ba B-aHOMEPNH HYKACO3MINAPHHHT
SMP crniexrpnapu ypranumm6, B-anomepna H; OpoTOH CHIHAIM TpHIUIET
Xonatia, C-aHOMEpllapHa 3Cd KeapTer XONaTla HaMOBH OYMIUMHU
AHEKIAHTaH.

MoworyneoTuasap afipuM xocanamapuuuHr IMP criexTprapH sx-
e Ypraunmuiny Gunan Gup KaTopxa ONUrOHYKICOTHANAPHUNT CIIeKTpa-
PURR ypranmira Sarnmuanrad apabnérnap MaBxya, yilapaa spuTManard
koHGOPMAlIMOH XOJaTnap XaKuaa Kepakii MabiymotTnap 6adH 3THIraH.
[lypun xankacu TyTraH guaykieosuadocharmapuuar AMP ciickrpnapy-
Jan agenuHyuHr H, Ba Hy nporonnapu, ryanMimwnar Hg mportons Ba
KaHanapRvur Hy garn npoToHnapUBURr CATHANIAPDHMHE AHHK TOTALE MyM-
KuH. TTHpUMUIHE XanKacy TyTraH LATO3HH Ba ypauunnuur Hg sa Hs mpo-
TOHNAPY P TUMHHHUHI METHA PypyX#ra TEFHUIJH npOTOH XaM cnekIpaa
auk Kyzarhnagd. Jiusywicorwanapuuar SIMP cniektpara HucGarad mo-
HOHYKCOTHANAPDHHKT CHSKTPAApAHK TaxHHF KWIHIE OCOH, YYHKH
MOHOXOCHAARAD KYRa K¥N cuHTe3 KUNMUHMO YHapHHHT CHeKTpJapH Xam
AXINA Ypravuiray,

JHHYKNcOTHRNAD, AHHYKICOIMANAD CNEKTPIApHAR2 PE30RAHC CHI-
HANAAP MOHOHYKNEOTALMAPHUKMIra HHcOaTaH KyucH3 MArRuT MafinoHn
coxachia xocun O¥many. 73-pacmia aleHo3uA-Gochar IATHIAR Ba WHTH-
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auH-dochar aneHozuH (ApC ra CpA) AHHYKISOTHANTADHHHI BA aNEHO3HH
{A) xamma uptuaeH (C) nunr IMP cnexTprapy KeXTHpHIran.

JUHYKReOTHANAPHART  CTIEKTPAAPHAH  TaXJIHA  KWAHIN  KeTMa-
KETANTHHY Kyhvparaya onué Sopiiu MyMmkvd. HOxopy xapopataa nypuH
xajlkacunaru Hg nporon neitrepuiira ocos anmamany, HIyauer yyyH na-
mymara D,0 conub xusaMpuica Ba keiiun cnextp omnca Hy npotoaHanr
MHTEHCHBIMIF Kamaasy, uynku Oy wapowrna Hy mawsnym doitusnapaa
defitepriira amvamany. UuThans xankacunara Hs a Hg nperonnap 6up-
Gupura sxuH. Bynap ypracuna crHu-ciuH Tabhoup O¥AraHH yayH xap Gup
IPOTOH AY6TEeTra TAKCUMIIAHAH, MOROHYKIOTHATY LU THAMHIA KOHCTAHTA
kubimar 7,5 ' ra Tedr. by koHcranTa TascHpoTZa GY¥aran mpotoHmap
sofinamray xumspuit 60F opacuaarn Oypuak kuitmarnra Gornwk. Ilupu-
MHARH XanKACH ACCH TY3WMOUK O¥nud, WYKW 3pKHH aiiaAHmra sra
IMAC, WYHUHF yayH uutHanHard Hs sa Hg nap opacunary tascup 6ypua-
TH MOHOMepHA XaM JuMepia XaM OHp xuit kulimMarra sra. By npotounap
criekTpAa GollKa MPOTOHNApAAR axpaant afipuM xonda Xocun O¥nranu
Y4YH YHH TRMEPTH TY3UIHLE CTIEKTPHAR XaM OCOH TOMWIAAK.

8,78 8.59 &1 6.48 6,19 6,15
ApC
6.24 &.l6
883 §63 516 856
CpaA
876 567
A
¢
5, u.x.
516 6.06 6,16

73-pacm. Lrunun {C), anero3ns (A) Ba IHHYKNEOTHAIAD - IHTH-
muH-thocat agenosun (CpA), adenosuudochar nurunus (ApC) TapHHHD
H,, Hs, Hs, Hs, H, npoTOHI2pHHHE PE3OHAHC CHTHAILTAPH
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AJICHO3MH 88 DUTNAHHAArA prlozanuur H, Aarm npoTod curnanna-
PHHH aHMKRall 3apyp. Bynap ny6ner xonatnza maiimo 6¥muuivra cabaG,
Kyman 6¥arar H, nporornap Gankn CIWH-CTIHK TabCHpAa GYNagH, aMMo
MONOMED B8 HMMEPAADEA CIHH-CTHHIAP KORCTAHTA KUIMATIapH Xa&p Xui,
amenuiHuamar Hy naru kuvEpult cumuminn oHTROURENEE H, Rarvcrra nuc-
Garan xarTa KuiiMataa 6Yan0 KyvcH3 MATHHT MEITIOHH COXACHAa HAMOSH
6¥nann.

Lilyunait xumud, auHyxaeoTuaiap AMP crnekTplapHHWHT TaXNANH-
Ja anfarra yRapHWHT TApkuOHra KHpYBYH MOHOMEp GY¥nainapHHUHED XaM
AMP crexTpnapy ONMHUG CHTHATNAPHMHC KUMEBRH CAIKAM KHiMaT-
JapH, COMH-CIIWHAAPHKHT TALCHP KOHCTAHTAcH KHifMaTnapu Oup—Oupu
Ounal TAKKOCHARadW, ¥3rapHm cababnapHud Ty3WIHIENApHIard ¥3ura
XOCHUK Xomatnap shTHOopra ofuuH0, Mypakka® TYSHARKAW MONEKYIa
KoH(pOpMAIMACH aHuKTaHaan. Xo3Hprd Bakrraya SMP mommHykiTeoTHa-
JADHAHT TY3WIHUIMHM Ypravdmiaa kaM MabiayMor Oepaam, OyHra acocmii
c26a0 onMHraK CHEKTPHHET CHPHAINAPH aXpanMarai, KeHr Waking HaMo-
& Oynud TOUMN KWIMIOAA KHRHHYAUIEK Tyraapuumiaup. 1ynunr yayn
onub GopWiraH HLUIAD ACOCAH ZH- BA TPUHYKIESOTHIIApra GarHIENIAHran
O0¥nu6, Oynma ¢axar Gy Gupukmanapzard TapkuOmap aHWKIaHMAcIHa,
Ganku xap Oup OyNaKHEHC XeTMa—KeTJSHIH Ba KOH(bOpMaUMACH
Vprauunran. YMymar onranz, AMP cnekrpockomis HMKOHESTIADM Xy~
ar OBJl Ba AJL ra ¥xural Tpy— Ba TETPaHYKACOTHINAPHH Ypravuraia
erapny Aed XHcoGnam MyMKHH.

BuononuMepnapHuHr MHXIOpPH kyda o3 Gynraspa ymapuu SIMP
cnexTpockonusHuar Gyphe ANMAITUPTKYA yoryOu Epramuna Fprauwm
MaKcalra MyBo(HK XHcobnaHann. By ycny6 épaamuna GHONOMMMEPHUHT
3¢ Gyiinva AMP cnextp onuHaty. C HMHT KuMEBHH CHIDKHLI KHHMATH
nporoHuHkRAaH 50 Maporafa karra, XamIa CHIHaARApHAHT axpanud du-
KMIUH XaM IoKopu O¥nrawd yu4yH aTOMAapHHHT KaHAal KypiioBia
O¥nuiM, yHra TabcHp 3TaNuraH XonaTiapHH KyNa aHax OHITHUL MyMKdH,
aMMO IMYHH XaM TabKRIUIAMl 3apypKH, XaMMa BakT XaM C umnr Geprau
MapaymoTnapd [IMP CcleKTpOCKOMHAHMHI MabiyMoTAZpu xkabn Tyna
G¥nmaiian, WmyHHAr yayd Oy ycmyGHH OUprandMiia PUIAATHIN MaKcanra

MyBOHKIHD.

V1. DapamarsuT Huurosaam ycnybn Epramuna okcuanap
BA HYKJIEUH KHCIOTAXAD TYSHAHITHNH YpTanHu
PapuocniekTpockonnaHusr ycnyGnapunan 6¥1raH IMeKTPoH napa-
MarHuT pe3oHaHc cnexTpockoris (OITP) acocuna aroM EKY Moexyaanara
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XyOTIANMAran MMEKTPOHIIAP MATHHT MOMEHTHHH TAWIKH MarHHT Mmalino-
HY YpTacuBarn Tascupnap eraan. LIyHHHE yuyk Xam DT1P coekrpockonus
0308 paiMKaApHUAr Xocwi OYmmum Ba Hykonminu Gunmay GoFiuK
O¥nrad xamMa TAAKHKOT HUMIAPHEA KeHI" MHKECAA WILNATHNATH, TYHKH
OyHzal pagukamiapha XxydTnamMarai 3IeKTpoHmap OYmub; ynapHuHr
LIAPAMarHHT XycycuaTuhu Oenrunaiind. bronosuMeprapHuBT TY3AHUM-
WY YPraHuuiaa WMHHOKCAN 0300 pamukarapuudr IIIF coexrprapuua
Ypravuil yayH yaapun "napamarHui Huon" cudatnia MakpoMoneKyna-
ra OUpHKTHpHAaQX Ba HATIKAAA YHMHI  KOHQOPMALMACHIArM
¥3rapuuUIapHA ypraEuil MyMKEH. “TlapaMarHAT HMINOH" &praMuaa “Hu-
mo4” GHpUKkaH KOHMIATA OKCUT MONEKYRACH I03ACHHWHT MAKIHHK, Ae-
HATYpaUMs skapadHHra yupaTanurad omuinap, Temneparypa ea pHnap
TALCHPHAA OKCHI MONCKYJACHHHHI TY3WNHMINH ¥Y3rapuiny HaTHxacyaa
"HuoH" SKHHUJArY KOHGOpMALHOH FTRILTapRH, alipaM OKCHII MOSIEKY-
nacuparn  GYmaxmapna OymaguraH  xonpopmanyon  y3rapunuiapeM,
OKCWLtapnard afpuM (QYHKUHOHAI rypyXjiap opachIard MacodaHd Ba
YHUHF MaBIyM xapadd TabCUpHUA ¥3rapHLIMHy ¥pranum Mymxud. "Fla-
paMArHUT HHWOH" cuaTuza MINJATHIANKIAA UMHHOKCUN rypyxm OIIP
COCKTpUAA FXEUM TAXJNRA KWIMHAROMIaH, akpandl 4YHKaAMraH 4H3AKIap
XOCUMNI KWNaZd, yniap MOReKyna XapakaTiaHWIWra Ba TySHEMIMZA
Gymaauran yarapHumnapra anua cearsp xucodnanagu.

Buonorux ¢aon Moananap, 6upuHyn Hasbaraa OKCHANAPHKHT TY3H-
AR BA Xoccanapany YpraHaumyia “napaMarduTiM HBHIIOH" yonyOHHH
1965 funna I'apren Max-Koxnenn (AKIL) rakmrd xwran. “Tlapamar-
HHTNM HUIOOH" HMHHOKCHIJAH BA OKCHN KHMECH y4YH HIIATHMIANAra
Maxcyc kumépult GUpurMaltal CHHTe: KWIHHAIY. MMuuokcua pamnxain
OKCHMJIHMHT afipum rypyxnapura 6upuxann. Bnonoruk crhcremanappa Hu-
IIOHHMHT KOHLEHTPALUACH yAa KaMm O¥nrauy, Taxpuba nact reMnepary-
pa opanufnaa onu® GopuwiraHn, XaMaa ¥1a HO3MK TABCHpIAP IPUTYBHHTE
xam Gormuk 6ynrann yayn SMIP curHaniapyHHAAT TaxXJMNA CORIANALIAAM.
[HyHuur yuyn Guomonekynara OUpHKKAH MIMUHOKCHS PATWKANUHHHT CHI-
Hajl YHIMKIAPHHMEr WAKIH TaXIWI KHIHHAIH, YYHKH HMHHOKCHI Xapa-
KATYAHIATUra aTpOdUARTH XONaT KaTTa TABCH] ¥Talu,

Huoroxnauran okcuauuur 3TIP cnekTpu &pnaMuia MaKpOMONEKYa
TOMOHHAZH HHIHOHHA Gornad oMMy KUAHH EKH OCOMIINTA aHMKTAHUG,
6ornal onanuran GynakHUHr T2ONMATH XakMia MawiIymMoT oneHagu. I[P
Oy xonatTia MOIENNH IPUTMaBMHP KYWIH TOPMO3NAHTAH CMEKTPUra MOC
KeNlagi.

_ Maznymis, STIP crnexTpd SPHTMAHMHr EMHIIKOKTHTHTA GOFJIHK.
Endwkoxkmik kam 6¥sica 0308 panukannap Tes allaHWG Typamd Ba HaTH-
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Kana TAMKA MaPHUT MAlTOHHMIA 3PKHH XonaTha HyHarrupunrad O6ynain
(a). DpuTMaza EMAMIKOKAHKHY ouupanaray Moaxa (rnuueprs) 6yca aii-
NAHKII CEKMHNATIALAH BA OITHHIaH CHEKTP “KyUCH3 TOPMO3NAHTaH" CHeKTp
(0), aMmo XyHla mAacT TeMIepaTypaAd XyAAH LIyHmal spHIMaza “Ky4inu
TOPMO3IANTZH" COEKTP OJIMHHO, CHTHAJINAD KEHT IUAK/IA HaMogH OyYnanu

(74-pacmM). W

~
/

74-pacu. HMuHOKCHT panukaniapy 3puTManapiuuur TP cnexrp-
IIApH: a-CYBIA, O-CYBAH IMMLEPHHAE, B-CYBRY riultepruna (-196°C)

74-pacMpa KypcaTHaranugek, "B" KYPUHMILJATH CHCKTPHHHT
OKCHANA OYNHINM, OKCHIHMHI Xylda CekumH allapMimuy kypcarans,
CTTHMHAM HAWOH okcunra uuchartaH xapaxar xwmvalian, ammo OKcwnra
mycraxkam OornaHu® konrad Gynagu. By Xomar OKCHN CHpPTHAA HHMUIOH
Onpekud onazuran Ko, AvHR "yynrex” Oymraduza kysaTHiaad. Cuud
HUHIOH €pAaMiia OKCHJI MOJeKyladapHia “"ayHrak” OYAHINMHM Tac-
AUKAAL OuNiaH OHPra YHMHL 103aKR EKit 1yKyp OYNWHLIHTHHE aHWKnamra
MMKOH Oepain. '

INapamarsuTia BAMCHTAL OKCHA TY3HAHIAA GYnanural kyaa XaMm
HOZHK ¥3rapaliunapra cesrup ycmyd xucoGnanaay. OxcunnapaHunr afipum
O¥naknapra mapuanNaHUL, YIApHUHT RCHATYPALHACH, VOHAAHMIN HATH-
JKACHAA MONKICHTHA 33HKEPUHHMT 4¥3uIHmK XaMaa Gomka TysBHHILAA
OV nanvraH ¥srapHIInap HAWOHMAPHUHT TOpMORNaRUInUra cababup 6¥mb
PAXVKANHHHE IPKHH aitraHnin BaKTRHH Kamatapagd. ILyWupr yays xam
ClMH-HUITOKIALI 8PAAMKA OKCHWIHUHT MaBIYM Gynaxmapuzara xoHdop-
MALHOH XONaTIAPHHY ¥prasiil MyMKHH.

[MapamaruuT Humos GUIAH PEHRTTeH-TY3WINE aBankzMHKur Gepran
MaBIYMOTIapH GHp-OHPHHEA T¥aMpand. CITMH-HRINOH €pnaMuia peHTred
opkana omub GynMaiimiran OnonmonaMepry Tabumit [IApoMTHary, FbuH
CYBIIM SpHIME/A YNapia OOPAJITaH XKapatHNIapHy YPranuul MyMKHIL
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Poccus {annap agajeMHUACH KHMEBHI QH3MKA UHCTHTYTHIA CNUH
" HUMOHNAMHKKT Y3ura Xoc yenybnapu qunmald dHKUAI, Macanan, afpum
rypyxnap ypracuzara Macodany Gaxonam MakcaanAa KylWanoK napamar-
HHT nunronnamw Takaud >rwau (K. 3amapes, FJL puropss, I'W.JInx-
TeHmTeiH, 1970). ByHMBr HATWXacHaa MMOPNOOUH, NMH30UMM, TeMorno-
Ouit, HeppOAOKCHHJIAPAArK IYPYXAP OpacHIark Macodara u3ox Heprinm.

HywieHR KMCTOTANAPUHUHI TY3WNHIUMHM  Yprasumia  CiiHH-
Huwounamuy Miatd JIIP cnexkTprad MabIyMOmiap OIHI MABIYM
KMiuHaMIKIap TYFOHpaau. bysra acocuit cabad, CRUH-HMIIOH Ounad
HYKNeuH KucnoTa Tapkubunard (ocdar rypyxiapy, pudosa XanKacHHUHT
THAPOXCH/ TYPYXNaph XaMya UHPUMUIMH B3 IYPHH acOCAapyUHUHT aMy-
HOTYPYXRapH peakuyara KupHItaiH. by sca ¥3 Hasbaruaa ofuKraH HaTH-
HKaNAPHH TAXAWT KHAUILGA auya KHARHYHRI2pra o140 kenasy. LlyHaHr
yUYNl HYKNGHH KHCIOTANAPHTa CIHH-HHIIONTAW! YCRyOHHM HLOJNATHII
YHYR YIapra TaHIOB/IH CHHTE3 AYapuHy Hilal SHKHIL aXaMHATNHEHP.

Onamifpok Ty3uaunira sra H¥iaran TpaHcnopt puSOHYKIEHH KHCAO-
tamapu (7 PHK} 70-80 ta sykneotunman tamkan tonran GynuG, ynusr
acocil Basndac Maxcyc aMHHOKKMCIOTANAPHH, MACATIAH, BATHHHE Gornab
oM (aMUHOAHWINA KapalHH) Ba OKCWIHMAT OMOCHHTE3 Oynaguran
Koliura erkasut GepraNp. AMHHOKHCAOTAIAPHRNT QYHKIMOAAT IypyX-
napu, (MacanaH, -NH- Bannuga, SH-uuctennna) amunoatun -rPHK ga
CHHH-HHIOHAADAATY TAHJOBNH CHHTE31a MyXHM MaHGa XxHcobnanamn.

Crud-aumonnt amusoauw-TPHK wuar 3TIP crexTprapunu Typnd
xuh pH, xapoparHRHT nacT &2 WKOPH KufiMaTaapuna Yprandiras. Vit xa-
pPOpaTHEA TMONMHYKNCOTHI 3AIDKAPH YURaMUE TY3HAMImra sra Gymmb,
OKOpH Xapopat/a 3ca Oy maknzad o3on O¥nagy, onuHran Gysaai xysoca
foLuKa ycy/1ap TOMOHHMAAH XaM TACAHKTAHTaH.

SIMP cnexrpockonus 8pAamuiia JOPHROP MOAJANAPTa MMHROKCHI
panHKATHHN OUPHMKTHPHO, YHHHE MeTab0onH3MKHN Ba KHIIM OPraHH3IMHIA
TAKCHMAAHANAHHA YpraiuimHHHT KATTa kKenakary Gop, 1yHKH Oy TaRKHKaY
uminapued onub Gopué dusronoruk ¢aon MOARANAPHYUNT TABCHD MEXa-
HH3MUHH Yprannd, sury Typasry Kepaknyd ROpPUIApPHH TOTHIUTA Ba YHH
aManHETTa TanbMK ITHINHYHT IMKOHY GYnaau.

VII. Buono AMepaap Ty IHIUHHE MACC-
cneKTpockonuda éppamMuaa Yprannm
ITenTHANApAarH AMHHOKHCIOTAIZP KETMA-KETIHIHMHH SHHK/ANIA
Keménuit Ba  depMmedtatus yoayDaap OwWmaH Oup xaropaa Mace-
CTIEKTPOMETPHA YCayOH XaM KeHr MHKECHA HINNATHIANH. Y pranuianuran
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MONOAHHHT MACC-CTICKTPHHHE ORI YIYH YHH a3 Xonatura ¥Tkaub, uon-
NaHHOI apaéArTa yepaTunasd. ByHna xocun 6¥ral MONeKyIsp MOHAp
napyanaHuG TYPAH XUM HOHNAPHH XOCHI Kunagy. Xocun GYnraH noHnap-
HUHI' Maccanapuuy KanpaH KOWyHMAT Ounaw OYmMnBOIRHR  TYAMK
{¥prasvt, HOMABIYM MOANAHWHI TY3WIMIIH XAKHA MABIYMOT OAMHAIH.
[lemrianap UBHTTED-MOHMY KYPUHHIITA 3ra GYNraHanrTH Xamia MONeKy-
DA MOJCKYANapapo Ba MOMAEKYNa KUuaard Boaopos SOFMAPHAMHT Mas-
AYUIMIH y49yH KulinHadmEk Gunad GyFnasum okapaduura  yupaitom.
Ynapas yIyBUIaH XONAaTTa KeTTUPHIL yayH arnuanal sa 3TepHbHkauug pe-
aruusnapunn onud Sopum 3apyp. Ilentua zamxupuaary NH, rypyxuss
AMMITAN YYYH TPUGTOPCHpKA aHTHIAPHAM €KH &F KHCHOTanapuuuHr N-
THAPOKCHCYKUMHHMUA dPrpHiaH (Macanan, JexaH &F KucsoracH) doifxa-
NaHNIaAu. AfipuM Xomlapaa nentdy OoFnapHnard AKKMNAMUH aMKHO TY-
PYXHEH MeTun Hoaua 6niaH MeTwianl peakuuack oaub Gopanami.
Kap6oxcnn rypyxnu yTepu@pUKalifzal MeTaHOT HITTHPOKHAA onab
Oopunud, karanuzatop cubaruia cynsypan xnopuaaaH GoiaanaHmrany,
1ysaait ke, nentrHa MoneKyIack aunmanal, drepudHkaing sa NH ry-
pyxd O¥iiaa MeTHINall peakHACHTa YYpaTHinb, YHHHT OCOH Y4yBYaH
OHpHKMacH ONHHALH.
HC—C—NH +vevvnneses coocH, SHte ge—coN— oo cOOCH;
8 tu,
K31 xonapag MOHARKHNIH KapaSHH HATHHACHAA MOJIeKYTa1aH HaeK-

TpoH YHKHG keTHE, Mychar 3apaniu MONEKYAAp HOH Xocun 6¥namu. ITen-
THAJIAP MOJEKYAacuAa IenTHE 00rH KapOOHKA NYPYXUEHHT KMCAOPOAH Ba

a30T aTOMH BOHIAHAIH. XocHA O¥AraH MOHIIM MOJICKYIAaHIHI Hapyana-

HuwK MycGar 3apaara wuctaran (3-xonarna 6¥nray GOPHUHE y3RAHH
Onnad coamp OV aamy, HATHKIA NETTUA XOCHTACHHUHT MONCKYIIAD HOH-

napunad aMuHoxECnoTa (A) Ba anbaumul (b) 6¥naxnap xocun 6Vaana.

4.
H

| Il i ha .
R-—-{C*N“CH—C—N —CH—CO ~—— R~L-—N-CH—C=0 + I?I_EH_OO_
R H Ry i H R

oy | Ry
[

R—C—NHECH—00—N ~CH—C0— ——» RO NH=CH + 0—N—CH—C0—
| 1
1 Ry H R H R
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Texiuupunagiran NeNTHAHHHI  MONEKynachgard  OOLUIaRF«
HOHNAHKI KapadHuaa MycOar 3apaa Typau XuAa kucnopold Ekd asor
aroMmmapupa tapkanran  Gymud, KelMHrH napganaHnin  KapaGHM
‘HATWHACHRA aMuiloxucrorany (A) Ba ansaumub (B) 6Ynaknapuuur Gnp
KaH4yacuHy (HUFHHAMCHHN) OTIHIN MYMKEHH:

B: Ay

-—CO-—NI{—é‘\‘!»C;%NH—-Cf}CO--}-—--NH—L%CO}NH Aﬁ—c jOMe

AMHHOKHACIIOTARHM B2 adbIuMUK OYnaxnapHd TYRG TAXJIHA KUIMII
HATHXACHA TeNTAKHAHT TY3WINIIH Xakiuka MablyMOT ONINHAAH,

AMHHORHCTOTANY OYnaxnapHd nenTHIIapZaH Xocun OYmam Typu
JENTHIAD MONEKYNAP HOHJApH MapHANaHWLIMHUHT AroHa HYmM swmac.
Xap OHp aMMHOKHCROTA KOMABFHHEHT &H 3AHXMPH MAcC-CIEKTPHHHC
YMYMUIf TACBHpHra Karia Tapcup ¥1amd. JlyHuEr yuyd €8 saHxupiap-
HHHE ¥3MIa XOC TapuyanaHULIfapn FAenTWWIAp TYIHAUIIM XaKuja gHa
KYIIuM4a ManayMoT Oepaan.

Macc-crnekTpoMeTpUsHRHr adsanmikiapunad GHpH o-aMEBOTYPYX
TYTMargH MeNTHANBPHN TaX/IWI 3THILra MMKOH Gepann Ba a30T aToMuUaa
KOHUNAITaH FypyxaapHUHT KHMEBRH TabMaTHHH aNRKIAAIN. DACKTPOH-
nap €paamMKna HOHMARMID xapaéHn Oakapunca 4-6 Ta aMUHOKHCHOTE
KOJAHFUEAN TAMIKHA TONIAH MEHTHANAPHY Ypraguill MyMKHH. XOo3Hpra
BAKTIA MacC-CIICKTPOMETPIAPHUHT HMKOHHSTNapuaad tVna dofinananmnmn:
YUYH Te3nalrrupuaray aroMnap SunaH “SomOapauposka” KANMIL YCnyOu
HUMATHAANd, OyAda KaTTa KUHETHK 3Hepruara sra GYnrad aprod ea xce-
HOH aromiapunad goiinananwnanyu. by yeny6 épmamuna Monekynap mac-
cacH 3000 maneToH 6YaraH Mypakka® MENTHANADHHHI XaM TY3UAMLIMHH
yprauum MyMmeud. Bysnadl yoiyG yuyH 1-5 MMON MoARa eTapiH XHeol-
JlaHADM.

Tesnawrapunrak aromnap Gunad MoHnaHuLl Xapadiu 15-40 amu-
HOKHCIIOT KONEHKIApUAaH TAIUKWI TONTAR NENTUIIAPHHE YpraHHIiga SHr
3amoHaBuH yCIy0 cudaTHAa HIDNATHNAIA.

IOkopunaru yeaybnapmad Talkapn Mypakkal menTiuraphu (ep-
MEHTATHE FHOPONH3AaH CYHT apanaliMaHy TYFPHOaH-TYFPY  Taxaun
KHaHW xaMm mapxyx. bynma Mmacc-cnekTpaa diakar MOJIEKYARp HOHaap
6ynany, 1YHKH HOHNAHUII Ky4/ld 30ekTp Malinonuaa onub Goprnaau Ba
6y ycnylun matlizod HOHAAHHIIM &KW MaiinoH secopfuudcu ael aftuna-
AH.



[enruanap apanammacuayn JamaH yenyGuaa (dennansoTHonMaHar
TALCHPHNA) AETPATauns KapaHMra yypatiiagy Ba xap Omp GockmyaaH
cynr axpannl YEKKAH aMAHOKHUCIOTAAp TAXIHI KHIHHHO HOHNAPHUAT
Maccanapd O¥fnYa NeOTHANAPHUHT MONEKYNAD MaccacH aHWKJAHAnH.
Onuuras Mabiymornap 3XM ga aunaHnb, rHIpONU3AaTAArH TENTURIAD
KeTMa-KETJIUTH aHUK/IaHaH.,

Macc-criexTpoMeTpus paaMRrAaa HyKAeHH KMCTOTATap TapKuOHAAIR
HYKICOTUANAPHANT KEeTMa-KeTNMTHHH AHHK/I2ll yYerapanaHran OYmuG
$axar quMep, TPHMEP Ba TeTpaMeplapra TaaduK ITHHI MyMKUH, YJyB9aH
" ONMUFOHYKNESOTHANAD Ba YRAPHHRT XOCWIAApE BA ONHICHYKIGOTHINATH
aCOCRAPHHHT TaOHATH XaKWAA MABIYMOT OMI MYMKUH.

JuMep TYIMIMI HYKMeOTHIAApIa YNApHHHT TPHMeTIICHIAHIM
(TMC) xocunanapu ocoH yuyeqad Gynub, crexTpiapHR OJMIE MyMKHH.
Hyxneotannapaa 3- Ba 5 - xosariapaard OofTaHALUIAD TYPAH XeN HOH
OYaKIapuas XOCKT KUIaMH, HYKIEO3HN Y aaKnapy HORAAPHHUHT HHTEH-
CHBIWTH Gyityua OoWINAaHrdY AMMepHarH acocnap KeTMa-KeTHAHTHHH
AHAKTAN MYMKUH.

Ulyrpait xuAnd, Macc-ciekTpoMeTpHs yoryOn Ouonondmepaap Tap-
wuGugary OYNakmapHUHr KeTMa-KeT xolMalliinHl aHAKamga Goiixa
dusnkaenit ycynnapgan dapkiii paBlinna eTapay MabiIyMor GepHinn OH-
AaH aXaAMUSTIUAKP.

VIIL YrferoaaapHuur Ty3n/IRITHRY ONTHK
Pmnraenii yenydnap épaamuaa Ypravum
VijeROmIapaars  TMOKO3UA  OOFMAPHHMHT  KOHGHIYpaLMacHEd
AHKKAEHIEA ONTHK Oy pUITHMIL AMCHSPCHACH BA HH(PRKUINT CTICKTPOCKOTNA
TYpNAapn KeHr Kynampaa uumpiaTwrany. YiastpaGunadma crieKTPOCKONMA
YEACBOANAP kuMECHIA HILNATIIMAHAH, aMMO CHHTETHK ycruyd €pmamuia
YITNEBOA  MOINEKYNacura xpomodop Iypyxaap KHUPHTHICR ONTHK-
CEKTPOCKOTIHHHT Oy yCnyGu opKany XaM MabiyMOTIap QAW MYMKHH,
[TonucaxapuIHHHT ONTUK GYPHIHIDA YHUHF TAPKMOHra KHpran Mo-
Homep GHpAHKRApH ONtHK GAoTHIMHEHT HWFHHAMCHAAH XOCHN G¥nanu,
ShHH MOJMCAXApHA MoNeKynacunarn ontuk QaoMIuK rioxosun Gorna-
puHaHr KoHdHrypauuscura Gornuk. TlomicaxapHanapha o-KOH(Rry-
paLmsanmM rmokosuA GoFnapn k¥npox muxaopaa 6¥ica KyrdnauradH HypHU
Yurra Oypum IXTAMORH K¥npok Gynmamm {rmokoren, amuiosa sa Gour-
Kamap)., Arap NoOJMCaXapun Ty3wAulouaa P-koHbuTypalmsid KucMaap
Kymipok, 6Ynca wanra Gyprmn xycycusTh Gymamm {ueimonosa pa Gow-
Kanmap).
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TMonucaxapHanapal KUCIOTAAM FHAPOINS ¥apadHHAA YHUHT ONTHK
daoaITH FIrapHIIMHK KY3aTHIN KATTa aXaMuaTra ara. [uiaponus narexka-
CHIA MaLIIyM TIOKO3KL SOFMA MOHOCAXAPHI KOLIHFK 0304 Kawara aitna-
Ha0¥, HaTAXAZa JpHTMANZ MYBO3aHAT Xonat cogap 6Yymmb, Oynaa
Ysrapmaras adoMep Owaan Oypuml KufimMarnapu Teckapu Gyaran anomep
opacuga Gup-Ouipura Yruld TYpUU KapagH{ Ky3aTiiaty.

Ilyansr yuyn D-garopura KUpYBYH MOHOMEPapiaH TAlIKKMA TOM-
raH ROJDACaXapuR [HAPONUI KHIHHIAHAA YHNA C-TOK03MA OoFnap kym
GynHmpTra Kapamaciad Yurra Oypuir KuiMaTh kaMasoy &xu OyTymmai
yanra GypaauraH Xonarra YTHOIH MyMKUH. B-rmokosni Gornaps KyHpok
O¥aran D-xaroprar nonucaxapuanap IHAPOTR3 KHIHHFaHAa Oypuil
Kaiimar ouind 6opud Mychatnu OV ANIIH MyMKHH.

L-xaTopura KHpyBUH MOROMep O¥IaKIapaaH TAMKKR TONMAH O4-
Caxapu/UtApAa IKOPHAATH RapaBHHUHT TeCKapiucH Ky3aTunaau.

Mudpaxnaun criexTpockolid KaHAap kuMécHia G4puHyy sapbaTaa
OUpUKManapHEHT PYHKIHOHAN TYPYXAapHHM Ba yNapHWHr Oup-Owpura
HucOaTaH %OMIAlIMAIMEY AHMKIAIIAG MIVIATHIANW. ByHnad Tamkapu Oy
yeiy6 Bpaammaa MoHocaxXapuiiap MONEKYJACHHHHT TY3HWJIMIIA B2 CTe-
peaxuMECH XaKHaa MABIYMOT ONHIT MyMKUH. MabryMKK, MOHOCRXapU/-
nmap MK, cnekTpockonuana uumarumagural CS,, CHCL;, CCly kabu apH-
TYBUMAApUa pumaiiau, GYHIad Tamkapy, CYBAY HIONATHIN Mypakkal ac-
6o0-yckyHany Tana 3Tamn. JpuTMa XonaTaa hakar MOHOCAXapuAanap-
HRHI XOCHManapu, nonHcaxapuanap sca kamkii Opomug Ounan tabierxa
XONaTna TaiEpaaHnG KaTTHK Xonataa cTieKTpa Ypranunand.

MoHocaxapanapHs BOeHTIFGMKAMS KWIHE YYYH CISKTPHURT 650-
4000 eM™ coxacuum 0H6, alinukca 650-1250cm™ ("6apMoK 3K coXacK")
qYKY] TAXNUA KHIHHARH.

Monocaxapriap Ba ylapHUHEI XoCHRANAPUIAH THAPOKCHI TYPYXH
YacTOTa KMAMATNAPHHHE Yprauub my rypyx &H KYLIHECH Ba YNAPHHHE MO-
nexkynana omp-6upnra HucOaran >KOUTAMIMIUM Ba HHXOAT MONEKYNAHHHT
KOHQHIYpaLHECH Ba KORGOPMALMANAPH XaKHAa MabBJyMOTNap Onuill
MYMKUH. Bynmali mabiyMoTnapHy omMill y4yH GHPHKMAJApHHHI KyJa
CYIONTHPUATAH 3PHTMaCKHUHD CIICKTPH ONUHAANR, WyHkH Oyuisal KOMIIEH-
TpaUUaLa MOMEKyanapapo sofAopos GoF xysatunmaimi. By ycnyd mono-
caxappiiap xocunanapudn CCl, na ¥pranmira acocnanras. bynai Mon-
Oanapha rHIPOKCHT TYPYXH BOSOpoa DOF XOCHI KWINLIA KATHALIMAca,
YHHHC KuiiMaty 3650-3630 cm™ opanuruaa AAMoEH G¥namK, aMMO BORC-
pon §oF x0CHA KW KATHALICA KHIMAT KaMaaau. Arap rBEPOKCHI Iy-
PYXd MOJNEKYNA WUBIars Boaopod 0OFu xocun 6¥mumina xargammb Gerr -
ab30MH Xaka XOCHA KaJca kulmar Taxmunan 30 ov”, onTa as3ony xanka
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xocun xmnca 80 cM? ra kamasmy. FOTHNMI YH3MFHHHAT HHTEHCURITHTH
MYBO3aHAT apaNaMARAry THAPOKCHI TIYPyXNapHHUHT MHKAOPHLA
6ornuk. by xonar aBBan rupoKCUR TypyXH TYTTaH ofnuii GBpHKManapaa,
KelHpYaTiK 3ca Gy MaBNyMOTRAP MOHOCAXADHIUIAD XOCHAATAPHHHHT
HHQPAKK3BI CIIEKTPHHM YpraHAmza hoiaaranunyaH.

2,3-Hu-O-meTun-p-D-kennosza spatMaga kVnpok MuHkmopna 1C-
KOH}opMalig Xonatnaa 6y¥nue, HKKUTA BOJOpoa OOFHHHHI MaBXyATHUIH
yHH Gaprapop xwiaan. Masmywku, opransk SUpHKManap MONeKymacHia
MDJIEKY/1a HUPA BOZOPOA GOFNApUHUHT COHMHUHT opTHO Gopriun Moeky-
TTa Ty3URHWMHAHT Gaprapop Gynamwra cabab Synramu, dyMku Monckyna
Hupa Bozopol OOFAapUHHHT 3IHEPIHACH MOIleKyjiapapo  BONOPOA
OOFnapHHUHT IHEPrUACKHIAH aHYA IOKOPH Ofnaau.

H—O

oo’

2,3-u-0-metun-p-D-keunosa (1C)

ARprM X0Mapaa HHQPaKH3un CeKTpE Ypaamuia MONeKyNana Mo-
JleKyna Mupa poaopoj CoFMHHET GOpARrAHYM aHMKNA0 GHPHUKMAHMHI KOH-
durypanHacuBRi. TacOMKNAaI MyMKMH. MacanaH, Ae30KcHKAHILTAp
Kyiuparaza A ea b Tyaunmmmra sra 6 THOIH aHBKIaHCAR,

CH,OH CHOH
OH OH O
OH CH OH OH
CHy Hy
H H;
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By GMpHKMaHHHT MBGPaKEsH cuekTpwaa 3512 oM™ wactoTammur
GOpIUry THAPOKCHT IYPYXH ONTHM XaKany cHcreMa (ITHPaHO3a) XOCHI
KeiG pofopon GoF XOcun GYNHIIMHE TacIHKRaAAM.
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Vrnesoanapaary MAPAHO3a XaNKAaCHHMHT KoH$opmammick sa C, Aa-
TH koHGUTyparMacuiy (¢ Exu [} aHoMep) aHHKNAID yUyH 6y CNeKTpocKo-
Hs yeayOH KepakiTH MasTyMoT Gepad.

Inpanosa xankack y4yH XaNKaHHHT AHTHCHMMETDHK TeGpanHiiM
917413 cM”, cHMMeTPRK TeGpauun yuyR aca 77014 e KuiMatap Ha-
moen Gymuf, C-H Goruwumr pedopmanmon Tebpanmumn 79917 em™
COXacHpia Ky3aTunand. Arap ndpaHoza xankacngarn C-H Gofuna xankara
HucbaTan BOAOPOHN aTOMM dKBaTopHal Xonaraa O¥mca C,-H Tebpanmiuu
84418 oM 1a, akcuan solnawran 6¥nca 89117 oM’ ma uamodH Gynam.
By xuiiMaTaap ¥pmammuaa C; naru xoudurypaimsps {0 €kv B maxom
anoMepaap) anuKIam MyMKHH.

Bysnall KOHYHMATIEAD MHPaHOa XaNKacHHMHT TYNUK aueTaTny
XOoCHTamapuTa xaM Teruimay O0¥nd6, arap anomep mapkasupard C—O
HMRI BafeHT TeOpaHuul kuimath 1160 oM’ xa 6¥nca, auerokcn rypyxu
aicuan, 1128 o™ na comup Gynarasaa wy rypyx KBaTOpHan Xo0JaTaa
soitmaniran 6Ynann.

WyHu yb1Hpod 3T kepakk, MK CIEKTpUHMHT MabiymMoTsapy
MYXHM MacananapHy xaf stHuwira €pfam Gepaau, amMo yrmeBojiap sa
XOCHITANAPHHMHE OPraHuK 3pUTYBUMEApAa éMok spumnu 6y yemybuu uera-
pananragurara ¢cafaGun 6¥nagud.

Mouocaxapunnap Ba yJapurdar xocknamapuad PIK coexTpriapHza
JOTHIMM vacToTanapu anuk Oup-Gupuial mxkpanrad xoinarna WamofH
6ynann. IMomicaxapuaiap 3ca KeRr IHAKTAATH AKPAJAMAraH YacTOTANAPHH
XOCHIT KMnagH, aMMo iuyHra kapaMacias HK creexrpockonda GyHuta no-
JMcaxapiapiard GyHKUHOHAN CYPYXJIAapHH TAXNAN KWIHIL, KOH(uUrypa-
UUACH Ba MHOKO3WN OOFNApHHEHT TYPHEH aHMKNAW, Xamia BOOOPOA
COFMaPHEHAT MABXYUTHIHAM Smrm MyMKuH. Bynaprad tawkaps 6y 6u-
PUKMATAPHART XOCHIANZPHIATH rypyxXIapHUHr (kapOboOHWIL, aMUHO, CyMb-
¢$o) vactoTanap xutfiMarnapu Giiiuua COPAMrHEK Xam aHNKIAI MyMKHH.

Oxopina Tavkuananrasugek, MK cnekrpockonus ruoxosun Gor-
RAPUHMHT KORDUIYPALMACHHY aHMKNAIIAA MYyXMM MabiyMoT OepraHu
Y4yH TONHCAXapHAAp O-KATOpUra Mancyb Gymca 840 e’ coxaza, B-
KaTOpHra Kupysumnap ca 890 oM’ Aa IOTWIMIN YACTOTACK HAMOEH
KunamH. YMyman nonscaxapuanap MK coekTpsuy Taxida KUnHuLa, Mo-
HO BA DJIMFOCAXAPHANIAPHHAT cheKTpura Yxmal ynapHiUHT KoHburypauus-
cH, LMOKO3VA GOFNapuHRBr TYPAAPHHA aHKKIAWM YIyH yq xun refpanmi
TYPHTa B2 yJapra MoC KelyB4H €acrorajapra 3s1Hbop Gepwnamu (8-
KANBaNra KAPAICHH).

Jlemak, kansansary xuivariapra acocan 920 cM™ coxana IOTHARM-
HYHT 1—Ttypy G6YAHIM nHpaBo3a2 XavKACHHUHI CHMMETPHK OYiamMaraH
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TeSpaHKINg MABKYNTHIMEA K¥pcaragn. 3-Typ teSpamvumsunr 770 om™
OynuImM MHpaHo3a XANKACHHUHT Fyicaldsni TebpaHHigHra Terumnmng-
rHHM Kypcarani. Arap noaWcaxapnanapaa o-1.4 rmoxoamz Gorm Oynca
(xpaxman, rmokorer) 93044 oM™ (1—Typ) va 7582 oM™ (3 Typ) wactora-
nap Ky3aTHnamY, o-1,6-rmoko3nn Gorn 6¥nrax gexcrpam 917+2 oM™’ Ba
78611 eM”! wacToTANAPHN HAMOEH KMIATH.

TTonucaxapuanap $-D-rmokonupaHosanapaaH Tysunran 6ynca 1—
Ba 3 -Typ TeDpaHMIN YacTOTanapH KyZa Ky4cH3 MHTEHCHBAMKAA, alipHMm
Xonnapaa 3ca CHeKTpAa Ky3aTHIMAcCHHI MyMkmH, GyHoal Xonarnapia
MOHOCAXApUENAp G¥nasiapHAMpr GOF XONATHADMEH ANUKNAWL MYMKUH
3Imac.

Tlonucaxapuanapaunr ¢yparoesa Gynakaapudunr coektpd G¥inua
CMOKO3UA  GOFMapAHMHT KOHQMIYpaUMACH XAKHIA MapJyMOT OJHIL
KpHHH.

HK cnexrpockomid €paamMuaa BORopon GORMAPUHMHT TYPH Ba yAap-
HERT 3HEPTHACH XAK@AZ MAbAyMOT onuli MyMkuH. Criexrpaa 3300 em?
coXaja ICTHNHHI YacTOTANAPHHHHT HamoSdH OVmanmd  MOJNeKy.Tana
Gapxapop sodopon Goru {(E = 6 xxan) 6opmiruny k¥pearagn. Lenmonosa
MONeKylacuaa LryHaalt Gornap GOpAvrd aHNKIaBraH.

VIK crexrpockonps $plaMyia KpHCTAILNAHMIL NapakacH Xakuna
MabIyMOT 0Nl MyMKkaH. Maviymiu, OH sa O—D rypyxnapuuHr 1oTH-
JIMUL 9ACTOTANAPY XAP XU coxana Hamoly 6¥mamu. I'mapokcun rypyxmap-
Jar# BONOPON aToMMHH mefiTepuitra anMamTHpHmi onmHO GopHaca XpH-
crammk coxanary OH napHuHr Bojopon aroMu aclitephiira ocoH anma-
1agH, HIYHHHT Y9YH XaM Voy B2 Vop YACTOTARAD HHTCHCHEIHKAAPHHKHFP
HucOaTH GVHMua nonuCaxapuiAarH KpPHCTA/UIMK Ba  amopduimk
GYnaxnapuHEMHT MUKROPUAK AHNKIAN MYMKHI.

I'HIpOKCHI FYPYXHMHHHT BaNeHT TeSpaHMUIMra TErHilld 4acToTa-
HHHC CilexTpaa Xocki OYMMachHTH MeTHWLIAM, aleTHiL1am Ba Gollika pe-
ZKUMATIAPHUHT COARP GYraiiiMrHHR TACAUKAAAAH,

IX. Monocaxapranap sa XOCHAAIAPHHRHT
AMP Ea mace-CeKTPAApH

MoHocaxapianap Ba XOCHNAIAPRHHHI KORQUIYPALUHACH, KOHGOp-

MaupscHHn Ypranumaa dushkaeuil yeayGaapuar nanza AMP cnexrpo-

" CKOMHA MABAYMOTIAPHHHUHT aHYKINIY Ba TYNAIMIH Gunan anoxuaa ypus
ramnainy.

MoHocaxapULiapHHHr TY3HAHINM Ba CTEPEOKMMECH XaKAmaary

Masrymornapan AMP cnekTpiapian oMM yuyH CHEKTPAArH CHrHAILIap-
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HHHT HHTEHCHBIMIHM, YHHRHr XOCHI G¥/AMUI COXacH, ABHH KHMEBHMHA CHI-
XHUUl KNEMATH Ba CHHE-CAAHJADHHHT TABCHP KOHCTAHTACHUHHM aHAIA3
KHIUIS kepak. YMyman 3amonasuii AMP cnekTpomerp €pflaMuna yrneson
MOJIEKYAACHIATH XaMMa BOJOPOI ATOMIADHHHHI CHTHAN XOCHN KHAKLI
COXacy xamza ymapnd dazoga Gup-Oupura HECOaTaH KoHAAUMINHEN OH-
NHOI MYMKHH. '

MoHocaxapuzgnapauur SIMP crnekTpuHy ONMUIIIArH KAARHYUTHK-
napAad GUpM YRapHHHT Opravuk SpHCYBYKIAPAA KaM SpHIHANp. [TTyHHHT
YHYH, KYT X0ANap/a YIapHUHT OPraHuK 3pUTYBUKAApAa AXWIH 3pUiauran
XOCHIANApY (MeTH, YTHA 3dupaapH, aneTuinu Gupuxmanaps) Huar IIMP
CTeKTpH ONMHMG Taxnun xunurany. K¥n yupaligurad Ba SXurd SpeTyBysH-
JHK XYCYCHATHra 312 G¥iran 3pnaTyBun aciirepoxiopogopM (xnopogiopm-
d) xucobnanamyu. Arap CNEKTPOArH CHUTHAIAPHE OMP-GHPHHHUHr ycTura
TyIou0 KoM Xonaty Ofnca €k MyNsTHONST CHrHAEAAP HaMoéH G¥nca
Oynaa curHamTap TaXMHHAH TaXMMI KMIWHaIW. bysgaf xonariapaa Mar-
HMT aH30TpOnMAck OoluKavMa 6¥araH IpHTYRYH/IApHE aMalia HIINATHIN
maxcanra Mypodmk xpcodnasany. [Tupuaug-ds pa Genson-ds purysunaap
YRap Xymioacura xupu® MyJLTMIET curHaanap sxunu Oup-Guprman
axpanub TUKKAH CHrHAMNapra alinadany sa Oy aca HasbaTHIa aHamMs
HIIHHY OCOHNATHPAIH.

Yrnegognapauar SMP cnexTprapiHH Taxnmn KHAVIIAA Kylrgara
KOHYHMATRApra 3TR00p GepHIl 3apyp:

1. Xankany MOHOCAXAPAIAP BA XOCHIIANTZDHHUHET aHOMED MapKasi-
Iard BOJOPOR aToMu MoNeKyfacunard Golllka BOAOPOK aTOMNApHIaH Kec-
KA Gapk Kunub, KYNPOK IKpaHIaHHIOTA YYParasy y4yH MarHHT MafnoHH
KY'UNAHUIIHHMHT KAYAK KABEMATH COXAcHAa PE3OHAHC CUTHARHM HAaMOEH
KHRagH.

2. TTnpano3a XanKACHHWHT SKBATOPHAN XOMATHEATH BONOPO aTOM-
Napy afiHad HiyH&all kAMEBMIl KypluOBra 3ra OYAraH akCHan BOXOPOS
ATOMMAAPHHMHT CHTHANHIA HUCOATaH KyuCH3 MArHHT MalaoHd coxXacHna
DE3OHANC YACTOTACHHH HAMO¥H KWjaji. Ynap opacupard KHMERHHA cHI-
KM KHAMATHRHHT (apkH Taxmmaan 0,5 M.y. ra TeHr.

3. OxBaropHan XONaTAArH METOKCH I'YpPyXH BOZOPOA ATOMIIAPH aK-
CHAR XONaTAarWra HUCOATaH Ky4YcH3 MarHWT MalflOHHAA CHIHAN XOCHIN
KHIIAMH, aMMQ ALIeTOKCH FYPYXM BOKOPOA ATOMTAPHHMEI CHTHAIIAPH
yuyii OyHUAr Teckapucy 6¥manu.

lpoTounap opacuna cnuH-ciMH TAECHPNap 6YMHIIM yuyH ynap Gup-
Gupnaan y4ra Oor opxanu akpamrad 6ynumm kepak. Bynualt Tascup Ha-
THDKACHIA CHIHAJNAPHHHT UKKH €KW YHIOSH KaTTapoOK COHra awpanub na-
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weAn 6y 6up Gupura Tancapaa GYITaH GPOTOHIAD olinawran C-H
Gornap opackuars 6ypyakHiHE Kuitmarnra Gormk,

JleMak, IOKOpHAArN KORYHHATAPHY ypTHOOPTa oncak, C, Aarw Bo-
HOpOA ¢ATHAME GOBIKa BOJOPOA aTOMIADHHHMED PE3OHAHC CHTHAILIADHAAH
¢dapx KHNaAH B2 YHH ClieKTPAZH OCOHIMK GIIaH TORHII MyMKHH,

D-XaTOpnra XApYBY# KAHNJIADHHET C-RHOMEPAAPRAArH (KCHAO3a,
FIOk03a, FAnaxTosa sa Gowkanapia} C, jark BoAOpO ATOMIIAPHHMAT KH-
MEpuil cwoknwr Kuiivard 5,1740,7 My, ra Tedr 6¥ma6, B-amomepmu
KaHIMapAa 3¢a HKKH X1l TypAark xoadopMarms 6Vmb oupaxMana C; aa-
ru OH okearopman O¥nca amoMep Mapkajfari BOAOPOA CAIHAMM
4,56+0,0] M.y. coxanma Hamo#H O¥nazd (xchuosa, MMEOKO3Q, TANAKTO3R),
wrkmiHenna aca C; marn OH axcuan xonataa O¥nraid yuyn (MaAHo3a,
paMHO3a) aHoMep Bofopon 4,82 M.y. Aa cHrHan XoCcHI KENam|,

IHyspail kunul, xaHRAApEUET o Ba B-apomepraprnary C, naru Bo-
Jopon cHrHawiapy Gup-OuphiaH KeckiH dapK XHIaay, YIapHHAT HHTEH-
CHBJIMTHIN Ypranw® >pHTManary MyBO3AHATIA TYPraH xap GMp aHoMep-
HHET KOHUEHTPAUAACHHY aHHK/IAM MyMKHH. By HItnapHe 6axapHni yIyH
3puTyBun CHbaTHNa JmmeTHicyib(oxchanat  dolizanammm Makcanra
MYBODHK, YYHKH Oy 3pHTYBYM WIAPOKTEAZ NPOTOH/IAP AMMAINHITY CCKHH
coanp 6¥nub, xap Gup BOMOPOA STOMNAPHHHHT CATHAIUTAPH RHHE, HaMOSH
6y manu.

IMyav Tapkuznam no3AMEH, MoHOcaxapHinap AMP crektpia keur
MHKECAa HILUIATHIANAraH OPraHuK 3PHTYBUHIAP — TYPT JIOPJH YTHEPOA,
Aeirepoxiopodopm, ZelitepoMeTadon Ba AeliTepoallercHIapaa kyna KaM
apukiay, Oy ¥3 HapOaTuaa yJNapHWHT CNEKTPIAPAHH ONHINJA KRHMHAIWINK
Tyraupand. IUysuar yuyn AMP crnekrpoa MoHOcaxapiapra sucbaTad
YHApHWHT XOCHAAAPHHWET, S5HA TYPIM Xl 3QUPNAPHHUHT CTICKTPIAPH
OJHHATH BA YNAPHUHT TY3WITHIRN XaKAZA KepaKTH XYJNOCATap KHAHHAAH.
Macanan, 3-D-rmoxonHpaHO3aHHHF HEHTaAUeTaT OHPHKMACH CIIEKTPHHH
KYpu6 anxaiimm (75-pacm):
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75-pacm. Tenraanerar-f-D-rmoxomipanosanvar [TMP cniexrpa.

AHoMep Mapxas NPOTORHHHHYr cHTHany 5,8 M.y. coXaja HamoEH
6¥nu6, C; narn H,,. Ounan cnud-coyy Tabcupia O6Ynub HKKHTA CHTHATFA
AKPaANa/AMN Ba CHH-CIYH TAbCHP KOHCTaHTa KifiMara J=6,7 'y ra tedr. By
xufiMarT axcHan-akcHan xonardaru Oup-Gupyt Guman Tancupaa 6¥aran
NpoToHNapra Moc kenaad. Crexrpaary 4,7-5,2 M.y, COXalarn CHiHan Ke-
mépnit Tabnat Gup-6upura akun 6yiran C;, Cs ea Cy napnary sogopol
aToMiiapira Ternmnd 6¥au6, 3,5-4,3 M.y. coxamarn CHIHANAP *yIa My-
pakkab kypuummra ara, Syura acocuii ca6ab Cs-Cg 60F Opackparn 3pxus
afinannw Hyx, Synnan Tamxaps Oy yriepod aToMHaard pofoponiap Cs pa
C, naru Bogopolap GHIaH XaM CHUH-CIHHIAP TasCHpUIa 6Ynanu. Ale-
THJ TYPYXHHHHI NIPOTOH CHIHALIApY KHMEBHHA TabHaTu an-ﬁﬂpnra AKHH
Gynratm yayn 2,0 M.y. coxana HaMoen 6¥mazu.

HosmcaxapunsapHAAr TY3UAHHINHA TacKMKNAlm YYyH GUpKatda Ku-
MEeuil, GoknMEBKH, XpoMaTorpadik Ba CIEKTPOCKONMA YCRYG2p vuLna-
THNAAH.

1970-1975 iinnapaa umnyncnu SIMP criekrpoMeTpaaprHunr naiino
6ymmuy nonucaxapupnapHy Oupunun HasOataa SIMP cnexTpockomus-
uuHr PC Typu Gunan Yprammiora Ba 3aMOHABHMH CHEKTPOMETPIAPRIHT
nuw1ab yukapunuin, H sapocu 6yinaa IIMP cnekrpiapiHy OiHIIra Ba
YAAPHH TAXJIHI KWIHLITa AMKORUAT APATAH.

SAMP cnextpockonusunsr °C sa 'H axponapaa HUUIATHAMIIN Ha-
THXACH/IA MONHCAXAPUANADHHHT OSUPIAMUH TY3IWIHIIH X2KHAR MYXHM
MakaymOT 0NNl MyMKnH. DyHaaH Tawkapd, IIMP cnexTpockonna nonn-
CAXAPHATAPHHHT WKKHIAMMH TY3HTMIIH, ABHA KOH(POPMAMHACH XaKHAR
KEPAKJIH MABLTYMOT ONHMHIra HMKOH Depany.

Honucaxapumap KHMEcHaA 3HT k¥ axBopor Gepaguran ycrnyGnap-
nas Grpr PC AMP cnexcrpockonus xucoGranany. By ycay6man q)oiina.na-
HUI wnmaps 1969 Munnapaad Gomiannb, aspan aEcaxapuiiapHuuEr °C
CNEKTPH YpraHusdd, KeHnHYANIHK 3¢a MONAMEPAR Ty3HimMiniard Supux-
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Manap TaIKUKOT KUNMHAY Ba HATIDKANA YIapiary yruepon cnmannapn—
HHHT HaMo&€s 6V coXanapH aHuKIaHaH.

FlomMep MoHocaxapua GYNArHEMHT CHSKTPH 0304 MOHOCAXapHN
cnexTpunaH dapk kMmany, OyAra acocHit cabal HoraMepnH Ty3HTHIGNA
TMOKO3WA  OCOFNMApUHUHT  MaBKyLIMTM  XamAa  MOHOCAXApHJ
6y naknapHRuHr rmoko3un 60Fd aTpodraa Yiapo altaannamy GopIHrIAHp.
Cnexrpiapad TaXBUT KWTHIL ACOCHAR KyHHARTH KORYHHATIAP TOMHIIaH:

1. JucaxapunnapHpHr KafTapum XycycusTra 3ra O6§mmar GOyma-
‘THAArk of Ba  asomeprapumur C-1 ra Terdinny CHrHAMIAP METHIUNAHTAH
o Ba [} nupadosamapHuKr C-1 chraanapy xockn GYnran coxacnaa Hamo-
&u OYnanunap.

2. Kaifrapun Xycycusatura sra 6ymmarad 6¥nakusmr C-1 carHamu
o-rinoxosdx 6or xocun Gyaratma :oKOpH MarHWT MalloH KydwIaHHIIna
(97,5-101 My.) B-rmoxozmamunarnpa ca xkyucuz Madizonma (104-105
M.y.) HaMOEH G¥nanu.

3. Kalitapsu Xycycnaryra ara 6inmaran 6ynakanyr C-2*-C¢' yrae-
pon aTOMJapE CHTHALIRDMHHHT KMifMaTiaapy o &ku [-merwn-Jl-rmo-
KOIMPAHO3MUTAPIATY XYAIM MYH/AH yriepo) ATOMI2PH CHTHALTAPHHUHT
xoaaTaapu Sunan Sup xwn G¥namu.

4. Kalttapums xycycusatura sra 6Ynrad 6ynak yrnepon aroMmapH-
HUHT CHIHAMH YIAPHART METRANAIICaH 3QUpaapuHuHr CHIHAILIAPH Hunan
Yxwamm 6¥nanu

5. C-2, C-3, C-4 aToMIapHHUHI METH/UIALITAH XOCHNATapHUAaly CHy-
nannap 80-87 m.y. coxacuraua CHkHO Hamody 6ynanu.

Tonucaxapumiapaark MoHomep TapkuGuuy TIMP &k “C SIMP
COEKTPOCKONKHA EpAamMHia aHWKIAml HMKOHMATH OYmHIMH  YuyH
fomnanriy MHpano3a &k HypaHO3ATapHUHT ¥34ra XOC UTy TypAart Cnek-
Tpaapd Yprauunaran OYnumM sapyp. Arap KauARapHHAC Typaud Xun
XOCHJIANApHHAHI CHeKTpIapH Ypramwirad Oynca, yJapaaw OJIMHraH
MabIyMOT/4p NONMO3NApAarH MOHOCAXapHAIAD TAPKMOMHH aHHKIalnga
KaTTa épnam Gepamd.

Moniocaxapi KOIIHWFMAATY OKHC XanXACKHEHI { TUAMAKRH aHKKam
*C SIMP cnexTpocKOMMAHMHT 3HT OCOH HILIAPHAAH XHCOGAAHAMH, TyHKH
MOHOCAXapPHATAPHHHT MHpaHo3a Ba GpypaHo3a HAKIRary crieKkrpiapy GHup-
6MpraaH *yna KeckdH dapk KTasy.

Yrhesoanapaard rmoxo3us GOFN2PHHEHT KOHOUTYPAUMSCHHH TYp-
M xun ycny6nap dpaamusa AMP cniekTpockonds aCOCHAA YPraHdm MyM-
KVH;
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2) TMpOTORRAPHUHT CHMH-CIHHAAD TaBCHP KOHCTaHTacHHK Exku FIMP
JATH aHOMEp Mapka3 [pOTOH CHTHAMNApH KHMEBHH CWDKMID KMHAMar-
JIAPHHM TAXHT KBTI,

6) aHOMEp YCIEPOIMHHAT KYIMHH Typran mpoToHnap Gunad crms-
CNHHNAP TahCHPHHY Y%THOOPra ONMHI OPKANM, TbHH yraepox GHiaH mpo-
TOH OPaCKAard TaCAPHH YbTHOOPra ONUHTaH AAPOHTAA CIICKTPYHH OSHII
(C mumr "off pesonanc™ i Typh);

B) nngaanosanapnam C-5 aroMunnuar Qypanosaiepaarn C-1 yraepon
aroMamur “C SIMP faru CHrHAN XOSAT/IAPAHY AHMK/IANL.

Tonucaxapuzanapiy AMP cnexTpockonus yciyOon praMuia TaxInl
KHJHID y9yH KaMEBii, guani-knMéall yeryOnap xam Ovpranvkia minna-
THIADM BA KEPAUM MabTyMOT ORuaany, Byaunr yayn onud Gopunran xin
TAUKHKOT BULIZP HATWOKACHAA MaBIyM OMp uHsMa Taknnd KAnueras. By
uHIMAna aBBAN BKPATUC ONMHCAH nomMcaxapujnapHunr AMP chexrpu
onuHu, XefHATY GOCKAIIRPAA 3Ca TYPIA XHN KuMEri MonuduKanus pa
PSAKEMENAP HATHHACHAA XOCKH KMAC&H MaXCyNOTAAPHHHNI CHEKTpH
Ypravwm Taksud KAHHATY.

lyupait ximb, nOAMCAXapRAPHHAT TY3HWIDNHW Ypradmanz
HownaFMy XoaTRard CeKTpaap GunaH MoaubUKALMANAHTaH BA Jierpa-
Jlauusa xapadHd BaTHXKachIa Xocwi 6¥aran 6Ynaxnapmwar JIMP crniextp-
Napuyy YpraHd OHOTIONMMMED TY3WIAIONTZ TerHuUTH O¥nraH MyxAm
MabITyMOTJIAPHM ONUII MYMKHH.

- " HMP crerTpaap TakARan
BoLAnIIY AP
. MM GOEARHTET Ty AAAMILAAIR
® fIOARCARAPIA andug . HYNTHIANANE, KaNTARHASAHIAR
L GPAMAIBAATYE KOASHRARD COBE,
*: C— Ba N—stieTda cypyssap
o froee CroRep Sanm Gopadr & 83 i koptburypasua
f MospebHgaplas § ———————— TAKRGIHA Gossap
o THIAHCANEPHA l
< CREKIPAADITH
. \ . 4 TAEROCAIL
= Oasran AMP chexvp
“ MENCTACTASHE
Arrpapannia MOBQUASADHA _ TAIORDINA, GoF Kondurrypanmses
MEXCYAOTAZRDH TAPKMIHMTE ARHKAAN B2 GIABKAGD KETMA = RETAHTH

Illyrm raskumiam aosuMiH, OyHuaalt mypakkaG macamanaphu xan
STHII Y4YH 3HI ABBA/IO 3aMOHaBAH Ba HLIMAm 2acTOTACK 10KopH (220, 320,
500 MI'u) 6Ynrad crexTpOMETPIIApIaH, Ba HAXOAT, SIMP CHeKTpOCKOIHS-
HHRr MyxuM OVammnapmmar 6¥nram k¥ pesoHaHc ycmyOHOaH weHr
MHKEc/A doiiganannmy kepax.



MOHOCAXAPHAMADHHHT MAacC-CITeKTMIAPHEN  OAHILIArA KHAHHYW-
TUKAApAaH GHPH YTapHHHE KMHHH y4yB4al Monaaiap JKaHIuriaup, aMMo
MOHOCAXaPHLIAPHHHT TYDITM XM YYYBYAH XOCHAQIAPY CHETES KHIHEWG,
YIAPHUHT CHeKTpAapH Garadchn YpraHwiran ra2 AMCCOLMALMANAHUIN JKa-
padHM HATXRACHAA XOCHJI OynanuraH HOHNAPHHMHI CHEKTPAA HAMOEH
O¥ANID KoHYHUATNIAPH AHUKAAHraH.

MonocaxapHANapHYHT TYPIH XH/ AMUMKIHK  XOCHTATAPHHMHT

(auerarnap, Metun 3hHpnapn, TpudTOpaLeTaTIAPH) MACC-CHEKTPIAPHHK
TAXAMA KWIMIN HATHXKACHAA IOy aBvKMaHguKkd, Oysaa Xocun Oynazdran
Gynawmap C-C GoFnapunuHHT yIWIHILK Epaamuna conup 6¥mnrb OR rypyxu
OR* o30a paavkan Xompa M' aan xocun Gymanu &kn ROH xam M'aa
XOCHI GV AHIY MYMKHH.
Fupanosa &xu ¢ypanosa XonaTharu KaHj XOCHIANAPHHUIT Macc-
cmekrpuia  OornapHUHT  y3uauiau  GupunHuM  HapBaTna  TMHOKO3WI
Gornapura skiH Typrad C,-C,, C,-O; Ba C(-Oy p¥it 6epaad, y3uuil METHA
Ba alleraT XOCHNANAPHAa, lIMpaHe3a Ba Gypawo3a XalKanapaa Xap Xun co-
aup 6ynud Vaura xoc OYnaxmap xocun kunagu. Pyparosnap y4yH
aitinkca C4-Cs GOFHMHr y3uaMOM ¥3ura Xoc, aMMO TeKCAMMpaHO3aaar#
Cs-Ce GOFIapHAHT Y3MAKLIN NACT Aapaxana coxap O¥nann.

Cs +
; I —OR—
\ .
CH,—OR (C;)  CH,—OR [: CH=O0R (C)
+ s Py ———
H=OR H-OR CH—OR
. “J:H oR LH—oR
fHmOR ol - H—or
H—OR CH—~OR ¢ d—or
J:I-:’[—OR é[-[_og Yy . & (Cs}
Li—or L CH=0 H,—OR
S H,—OR N
(o on-on CH=OR
5 ;—~OR ——» C—0OR
H (C;) —ROH |
3 CHy
(cy)

R=Me, Ac, CF;CO
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Y DG
[cu,ocn=cnocx-q -— ot _Cl_i‘_o_.. ok
!

Gy
nve 88 *i-C Hy H HC
q 3
e 219
I§] Cl{'Cz Cs‘!'cs
e
CH,OCH=CH—CH=OCH, .
mée 101 oCH,
H: CH;
th
e 205
.
0 CHs O _-OCH,
OCH: OCH
HyCOH,( s CfCs ; ock
3
CHy me 164
0 +
-
0CH; norfox
H:CO 3 2
DETC OCH.
H;CO
Hy —ocy, 3 ave 101 ?
ve 175

Hlymma¥f Kkunud, MOHOCAXAPHMUIAP  XOCHMATADUHKHT  Mace-
CMeKTpAAPHHK YpraHMil HATIDKACIIA XANKAHHHI Yrdamy (MHpaHO3a €KH
ypano3a) XaKMmars MabIyMOTHY OJMII MyMKHH,

XanKa®  MOHOCAXApMANAp  CTEPEOHM3OMEDIAPHHMMI  Macc-
cnexTpaapuia ¢apK yHuYANMK KaTra 3Mac, AnaCHETmaphad oMvHraf
MabTyMOTIapra acocad, o-Merin-Jl-rekcamMpanosun o Ba PB-anomep-
FASPHHURT M2CC-CNEKTPHApH YYKYp TAXJN KMAMHranga m/e 187 uon wn-
TEeHCHBAWTA /e 176 HEXMIAH KaTTa KAHIMIH, o-aHoMepiapxa 3ca §y-
HUHr Teckapuch 6ynmon kysaraaraH. Byanai ¢apiunar 6¥auoiira aco-
cHii cafal a-anoMepaapna C; AarH rHAPOKCHI GHRAH TIFOKO3HIUIN METOK-
CHJI TYPYXH opacKia Boaopol GCOFMHHET MaBXy UTHMMAND.
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Mace-cnexkrpockonun EpIaMHIa KaHANAP 3AHKHDHRIA MOHOCAXAPUA
OYmarmapHBHHr xofimamwm TapTM XaMAa YNaDHH FeKco3, NEHTO3
KaTopura KMpUTIM Ba MOHOCAXapun O¥aaknapy opacHiarm xumésnit Gor
Typusa {1-—-3; 14 Ba Gomkanap) aHUKIAI MYMKAH.

Vrnesomnap, aliHHKCA ORMATOCAXAPAMIAP MACC-CTIEKTPOCKORHACH
Poccus (annap AkaneMHACHHHHI OPIaHWK KHME HHCTHTYTHIA aKaJEMHK
Kouerkor H.H. paxGapauruna omamiap TOMOHHAAH MyKyp YpraHHiTau,
ByHnait ranxuxotnap 1-2; -4, pa 136 xumgemii Gor TyTras 6Ap Kanua
Ancaxapuinmapna omiG Gopunmb, GYAaKIapHHAT XoCHN GY¥MMimm MoHOca-
XapHA TITIOK03HANapYra YXMANLITATH TACIHKIaHTaH.

Kaifrapum xycycustrira sra 6§amaran sa GyHzall xycycuaru 6¥nrax
Monocaxapun Gynaxnapu Grp-Onpura Sormuk 6¥nMaran xonarza napga-
JaHray 6YMaKiap Xoown KHIANH.

Macc——crekTpian MahiyM OHP MACCAMH HOMNAPHR aHMHKIAW HaTa-
KacHaa YpraHMnasIrad ZHcaxapuj MOeKyAacHAA MOHOCAXaPHITAPHUHT
KaHAAH XWIH MABKYLIMIHHH CHITHII MyMKHH.

CHOCH; CHyOCH,
+
OCH; OCH, By
HzC
CH; CH;
CH,OCH,
o \
HCO=C—0_ OCH; OCH;,
H;C
OCH] H;
e 279 e 219
CH;OCH, CH;OCH,
OCH;
HC
H; Hs

me 210 /e 187
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Xo3upru BAKTZa Hr 3aMOHABHI Macc-CHEKTPOMETPIAPHHHT HiInat
YHKAPWIHINN Ba TYPRH XWI WOHJAHHII YCIyOJSapHHUHT CNeKTp ONHmra
TATOMK STHAMOIH OMHIOCAXAPMAIADHHHT TY3HAMIIMHE Ypranvm OHnaH
Oup Karopaa Maccac GHnay IONHCAXapHAIApra SKMHAAATHraH 6uono-
NHMEPIIAPHAHT TY3HIMIUMHA YpraHfiira XaM HUMKOHHAT APATUIIA MyM-
KHH. :
lyHaait Kunub, OnononAMeprIapHEHE Ty3HIANY, $azopuil kKYpHHK-
UM BA afipuM KUMEBHHA XOCcanapiHH YpraHamia 3aMoHaBui usukapuii
YCYnapHH GHpraiMKia HILTATHIU MAaKcaara MyBodHK xUcoOiaHagu.

Arap akanemik F0.A.OpuHHHRKOBHHRT “Brooprauvi kxum&” kuro-
Ounary Mabiaymornapra 3prioop Oepuinca, OuononumMepnap alipiM CiH-
JApHHNNT Ty3unuiud, KOHGOPMANKCH Xonatra Oarmunawran OG-
Aapuia hu3MKaBHil TAAKUKOT yCyilapura karra ypud Gepanran 6ynub Oy
coXxana GaonuaT KypcarraH OMHMIAP AyHEra Maluxyp Kumérapaap ¢cHda-
THAA TaH oNMMHrad. buononumepaap KEMECHHHHT PHBOXNARHIIK 33MOHA-
BHA (HU3MKaBAH YCYNRApHHAHI AHTH XM TYpNapH Ba MMKOHHATIAPHHH
AHaAa pupoXUIaHKIIA Grunan yamGapyac OOFNuKAMp.



V BOB
OHINKABHI TAAKHMKOT YCYJLIAPHAAH CABOJLIAP
BA YJIAPHMHI XABOBJAPH

1. Casosnap
}. @CHONHUHT reKCaH, CIIUPT Ba MIOKOP 3PHTMAcHAA ONMHIaH ¥bh
cnekTpnapk bepunran. CrexTp MAKCHMYMIAAPHHW KaHCH 3PHTMARA OfTHH-
FAHUra MOC KeNHILHIHN AHHKIIAHT.

200 240 280

2, Kyitunaru Supuxmagari soropod 60rnapiHuHr TYPUHH ¥ B criex-
TPH MAKCHMYMBHUHT KHIMATHrA TARCHPHAK TYIIYHTUPHE Gepunr.

3. A GupHkMaHrir X XonaTHAa TYPRH Xl Iypyxaap Gynuuiy Hatd-
Macuna YB CHEKTPHHMHr MAKCHMYMMAPH KMCKA TYIKHHNHE coxara Kapal
CRmxHIM, Oy X0Ancann TyIryHTHpUO Gepunr.
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Aunxos HM

m a)X= CH 238
0

A OX=  u_ch, 232
Ve
CH:
- NEST o, 229
B8 X /N"““CH; 4

4. 1,4 -nuMeroxcuGenson {mapa-wsoMep) a 1,3-numerokcnben3on
(Mera-H3oMep) AapHUAT YD cnexTpraard MakCHMymITap KHHMATAApHHHHT
Gup-Gupnaas dapxnaxu TynryHTHpHO GepuHT

L4815

4 3 O

2564 28]

224
2.H

L T Yy o Py vyl 3 uy 260 M0 W0 Ao

5. BensunaMuy Ba M-TomyMavHnapHUHr YB chexrpnapu Gepuiral,
KalicH FOTHIMIN MaKCHMYMH KaHaali moaaara TerHilM 3KAHHHH TOIIHHL .
l¢ 4

o

£20 I&O 500 '.‘»l;l)

6. Kylinaarn pacmaa nponmnentenson -C¢H;-CH=CH-CH; (A), an-
annéenson -CeHs-CH-CH=CH, (B} Ba I-denunnenraauen-1,3-CsHs-
CH=CH-CH=CH-CH; (B) napaurr Vb cnexrpaaph kexrupwiran. Oru-
MM MAKCHMYMIIAPHHY KABCH MOMATE MOC KeJIHIBIHH aEMKNAaHT.
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7. Pacmpa B-nadron sa 2-Hadrankapburonamar VB cuekTprapn
Kenrupunrad. FOTHNMm MaxCHAMYMIApHHHHT Kalicl MOAara TerdmmH
IKAHHHH H30X1a0 GepHHr.

19 e

zw Ise im

8. Buramnu A, (CH300) VB c0Xa1a Auae 326 8M IOTHIHIE MAKCH~

MYMHEY HaMO8H KHnaam.
HC.  CH; CH; CH;
NN CH,0H
CH;
BHTaMHH A

Buramun A, (CyHz:0) 1oxopunarnaek yriepon ckeneTura d, aM-
MO IOTHTAHI MARCHMYME 350 HM fa comup 6¥naan. A; BUTAMHHHHHT Ty-
AMNHUIBHA TOITHHT.

9. PacMpa axpolieMH Ba KPOTOH aNbAerHIUKHHT YB cnekrpnapu Ge-
PENraH, KAHCH MaxCHMYM KaliCH annervara TEFHIUI SKaWHHH MIO0XJIAHT.
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10. Pacmpa o-HadTHNAMMHHMHE CIOMPTAar¥ Ba KHCEOTANA
MYXHTEArE YD OTHIMIN MakcHMyMnapu GepuiraH, MakcUMyMIapHHHT

Kaitch Gupy o-HaGTHNAMKHHMET CITHPTAA Ba KHCAOTAM MyXHT/AA ONUHFaH
SKaHAHFUHH H30XJIAHT.

Ized
3-—

11. Ky#ingara MOIRANAPHUHT Ay, KpiiMaThHu Byiasopa xouixam
o¥Hya xHucobmab Tonuur.

a) Hy,C—CH=CH-CH=CH, 6y CH,

H,C—C$C-—C=é
Hs &uy by Sy
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CHs

12. Tekcan 3puTMacumarn Kyiuaary GupuxManapHuHT VB cniekrp-
JIAPHHH WIHHT Ba OUp-6upuaaH GapKHHE H3OXAAHE.  °

CH—C—C—CH; .
S
CI'{Q—C"—CHZ—C_CH; |
o

13. PacMza 1-Gpom-4-Merokcuberion{napadpoMann3on) HHET YB
crekrpd Oepwnrad, ARK3ONra HECOATAH CMEKTPH KeNTHPHATaH Moama-

HUHT Ay, KMAMATH SaTaxpoM CHIDKHIUTE 3ra GYNHIIMHY H30XTIAHT.
lecyg

1
" P "

14. §-okcixnuonue (A) Ba YHHHI MHC HOHH OMTaH XOCHN Ku/rad
xommneken (B) VB cnexrpnapuunsr Oup-Cnpwias $apk xunmmnpun Ty-
WyHTHpHD GepHHT. -

R / \N 0
H o/ 'N\ ¥
A b

n?



15. beusodenoduusr (ZRESHUNKETOH) I'eKCaH, CIMPT Ba KHCAOT2
apATMaTapygars YB coxacuaary oTHIMIL MakCHMYMAAPAHH H30X/IAHT.

e

16. Limaiorexcaiil AeruAporeHAAll PEaKIHACH HAaTHAICHRA XOCHT
Gynaarrad GuprkManapsu Yb coxacuaars IOTUIHIOI MaKCUMYMIAPH 2C0-
cha u3oxnab GepuHr,

o= O— O

HMKNOTeKCaH WHKIOTeKCAAHEH Beuson

17. PacmMaa O-aMHHOMCHONHHHT CNIMPTIIH, KUCAOTANH Ba MUIKOpHH
IPHTMATAPHHUHT VB ChiekTphapa Oepuirad. Xap Oup MakcHMYM MOZA-
RBHHHT CHICKTpH KaliCH 3PHTYBYMA OIMUIAHMAY TYIHHTHPUE Gephnr.

Ig¥
3._.

T T
220 340 260 280

18. Bpytro gopmynacu CgHy O¥nran Mosavsur Vb cnekTpy HK-
JIOreKcan 3puTyBunCcHaa Gepiuiran, CREKTP KaHIait TY3HAHIINAIA MoAJjara
MOC KeNazu?

lgsg
4
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19. AHHIIHHUAT CyBARA olHran VB ClieKTpira XBOPHA KHCIOTACH
Kaujad TapcHp rapu? Harpuil denomarHiar VB CieKTpHIa MAKCHMyM-~
N3P KHAMATHHA KATTa TYNKHH Y3YHIMK COXACHIA HAMOEH GYIMIHAN Y-
myHTUpKG GepHHr,

20. PacMza OpyTro dopmymaca C;HzO 6¥nrau uxkuTa 6UpuKMannur
¥YB crextpn Gephnrat, Gy GHPUKMANAPHUHT TYIANHINEHA ARHKNIAHT.

ige ¥

3~|_
2"

I-n

AHM

¥ T Ll

200 240 280

21. MesnTAROKCHAHAHT rexcan sa ciupriard YE cnexrpn Gepan-

TaH, MaKCHMYMIAPHUAT KaiCH 3pHTYBYHAA OTHHTAHARFHHE H30XTAHY,
Igeh
3 -

2..

I -

2 li\qu_u
200 240 280 320

22, UK cnexrpu €paammza Kyhmmarn A sa B mMomnamap Gup-
Guprnan xaszal dapk KUMALY MyMKHHIATHHH KYPCATHET.
Br

Bc
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23. Kyhuynarn A Ba [ monzanap ydyH KapbORHN TypYXMHHMHT
IOTHJIHIL YACTOTARAPH KHIMATH Xap Xuil OYNMiirHY H30X-NaHT.

HSC_E"O . H;C—-E—O u

Veso=1731 e’ Veuo=1744 cm™*
A B

24. A Ba B moananapHMAr TYPTXNOPHH Yraepon Ba xnopodopm
apurmanapunard MK cnekrpnapu 6up-Oupunad Gapk KWIHIIHHAN TYILYH-
THpUG Oeprnr.

H;C—CH,—C—CH,~—CH; O

7

A. B

25. Kyizaru A pa b GHpyYKManap 3puTMachaa KeTo-eHOn Ba aMi-
HO-MMHH TayToMepns Gopmuruay MK cnexrpi SpaaMuia n3oxXNaHr,

H
H;C—-C—CH:-“I(II-—CHg —_— HgC'—CI'—&mC-—-Cl{g A

LR =
= N
N7 NH, N7SN—H B
H

26. UK cnextpy paamuia KyHunard MOAZUIApHHHT Onp-Guproad
dapxuHn Kanzal Gunum MyMKHH?

OH O OH
gn o8
O '
&=0
A B
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27. Mponaprun comprrankr (H-C=C-CH,0H) UK criexTpn acocuna
hYHKIHOHAT TYPYXAAPHHHT FOTHIHII HACTOTANAD COXANAPPHN AHHKIIAHT,

r. [ ] ] [ 1
3500 3000 2500 1500 1060 500

T
5 2000

28. Oynkunonan rypyxiapuuar HK cmexrpu kYpearkmumapu
xanpamuaal doitaananntd CH,CIN;0; Gupuxmanarn dyukumonan ry-
PYXT1apHy 3HUKAAHT

v, oM™ - 3486, 3366, 1616, 1510-, 1335, 890, 792, 740,

29. Bpyrro dopmynacn C;Hg0 Gynran moanansrr VK cnektpn aco-
CHAA TY3W/MIIKHE BHHKIAHT.

3000 o o0 isoo 600 1400 200 (oo 300

30. Mopnasunr HIK conexrpraa 970, 1380, 1640, 2850, 2860, 3030
Ba 3400 (ReHr waxnga) cm~' gacToranap namofn Gynamu. Typrxnopau
YIJNEpOn 3PHTMACHAA 3Ca TOp INakaza 3600 cM” Aa IOTHAHLI YaCTOTACH
KysarHnagH. Cnewrp Kyiinga Oepunrad KalcH Mozgara TCTHUUISAHIHHH
AHHKNAHT;

CH;CH=CHCH,OH gxn CH;COCH:CH;

31. Bpyrro gopmynacu C;H,Cl 6¥nran Gupuxmann MK criexTpx
acoCHAa TY3HIMIDHHH AHHKITART,
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v, em

T r——H-T ] Y ) T Y T
1000 Smg 0 dsoo  desa e 1200 00 00 S0

32. Tonyomanar UK cnexTpy Oepiirad, IOTMNHIN YacTOTALAPHHH
TAXJIMN KAD0 KYPCaTHHT.

v, om "

1 1 1 1 T 1 L] E £
3000 2600 IB00 1600 1400 1206 1000 B0 700

33. Mera-xcunonpuar MK cnexrpyn Gepunras, MyXHM IOTHIHEI 43cC-
TOTATAPAHA TAXJIAT KNIIHO GepuHr,

}

e,

I
SO} ].’Em ¥ llm INOO 52{!? s(ﬁ)ﬂ fitel j’ﬂﬁ

34, Bup monaanan (A) uxxuwuy moana {b) xocun 6¥mumuny UK
CIIeKTp $pAAMHAA TYUIYHTHPUHFS,
CHy==CH—CH==CH, + 2 Hy ——» H;C~-CH,—CH,~CH;
A b

35. HukaoncHranonsunar MK CIeKTPUHAHT IOTHIMID 9YacTOTATapH
COXANAPHHHA aHHK1a0 Gepunr.

m



¥, et

Lo Tooo Tew  Teon lew Jme oo ke

36. Mxxunamuu Syrumamauauur YK cnekTpu acocnoa TY3MAHIIHK
AHHKAaAT.

oot

Se00 " afsm Yano Ve oo 20 Yoo

37. Kytunarn MK cnextp xaitch OnpHkMa (A & B) ra Terduui
3KAHJIMTUHH HCOOTIAHT.

[

A

v

o0

T T — T T T L
4000 3000 2000 1800 1600 Lém 2 00k §isp gl

38. bpyrro dopmynaca CgHiy: 6¥nran Ompurmandar UK cnektpH
kenrupunrad. Crektp acocuaa Kywbor Gop dku HYKNUrEHEYN, Xamaa Ty3H-
THUIHHK QHUKIAHT,

v, Mt
4000 3000 2000 1800 1600 1400 1200 1000 800 700
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39. UK crektpu éppamuna 6pyrro dopmymach C;HgN 6§aran mon-
HAHWHT TY3HIUTIRHHE aHHK/AHT.

T

¥ i’

[ PRI Posti Pres PUSR resiis Mot PRI I

40. Bpyrro dopmymacu C;Hg 6yaran yraeronopon MK cnekrpaa
JOKOPH HHTEHCHBIMKIAMY OTHIMIN dacToTanapuun 3305 sa 2125 cm™
coxanapuia XoCHN KHIaaH. MO).'LI[& TYSWIHIIHHA aHHKIaHT.

41. Msonponsn COHPTHHY aUeTWIXTOpHA OHNaH peaknuAra KHpH-
THATaHAa Xocun 6¥rraH Monnauvbir MK criektpuaa kanzalf yarapumnap
conup 6¥nanu?

42. Tapxubu C;Hg0 6¥nran Gupnimany MK cnexrp acocnna Tysu-
JAMHHA HCOOTHAHT

v, e’

oo lem Tow  Jem Tew T T o %o Yo

43. UK crHekTpoCKOMKAHMAT MyXHM YacTOTANIAD KaABal{ acoCHNA
Kyliugard Ty3WHlIZard MoOMNafapra Termiwi  GyaraH  KTHAMIT
COXAMAPHHH AHHKNAHT.

1. (CHy),CHOH 7. O
2. (CH3),CH—-O—CH(CHy )} N

)

H

3. CH;CH,CH,NH;
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4.  (CHgN 8. 0

5. OH o 9.
y | I
7

{
H

44, UK cnexrpn O¥ituva dopmynach CsHgQ; 63nran GUpHKMAHRHT
TY3WTHILRHE AHHKNAHT.

v, cn”

3200 2400 {700 1500 1300 1100 900 700

45, bpytro popmynacu CeHyN 6¥nran 6upukmanu MK cnektp ép-
AaMHuAA TY3HIHUIHEH 2HKNANT.

v, oM’

b0 Paoo 1900 Y700 1500 1300 Tioo o o
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46. Bpyrro dopmynacu C-H,Br 6yaran moanaam MK, cnekipu
6yHuya TY3HNIRHHE AHHKAAHT.

v, o’

Yo Yaoo T 1o dse0 e Lo Yo Yo

4:!. Bpyrro dopmynacn CiHie 6Ynran GHpHKMaRUHT Ty3WIHINHHE
UK EpramMuna aHUKTAHT.

¥, ot

a0 La00 Tsoe  tmo  lsos  de Lo dm

48. bpyrro pomynach C;HsNO 6¥naran 6upnxmanu HK crexrpu &p-
JaMHAa Fy3IWTHINMHY aHHKIAHT.

B

0o
i

WOt 510

751
V. oM

3200 fim fooe o0 isse 0 fiee o hoo

49. Canuuun anpperuanausr MK cnekrpu wactotamapiuu xakich
TYpYXTa TerHIiny KaHIHIAHN aHNKAaHT,

Y200 oo Joos 170 1500 1200 f1o6  don Yoo
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50. Ky#iuparu Supuimanutic [IMP cniekrpH Ba MHTErpaATUIAK HHTCH~
CHEIMTKHHHT YHIWFH KaH7ali GYnAUINHY H30XJIANT.

H;C—CH—CH,
HyC— H—CH,/

S1. IMP cnexwpura acocnadnd C;HNO, GHpAKMAHKHT Ty3BAAILK-
, HH QHHMKJIHT.

e —

X 7 6 5 4 3 2 1 0B

52. CH,-CH,-CHBrCOOC,;H; 6upuxmacanvar [TMP criexrpusy sa
HHTETPaNAHK 3TPH YHINFHHE YH3HO KYpCaTHHT.

53. bpyrro dopmynacu CoH;, 6¥nran 6Gupuxmanuur TMP cnexrpn
OepunraH. YHHHT TY3WIALIHAN AHHKIAHT.

] 7 & 4 ] 3 2 1 6 °

54. (CH3);CH-O-CH;-CH;-COOH GupuxMacutunr IIMP criekTpH
Ba HHTETPAUIHK HHTEHCUBITHTH 3TPH YH3HFHHA TH3n6 Ky peaTHHT.

55, Ky#unaru Gupurvmanunsr TIMP cniekTpH Ba CHrHATAPHHHHT pe-
30HZHC YacTOTA KMHMaTIapHHH KaHnali GYNHIMHHE KYPCaTHHT.

Br—@—OCHz-——CH;

56, Moapauuur Ty3uming sa [TMP ciextpu 6eprira, CHIHALIAD-
HYHT KaltcH NpoTOHNApra TerHiLiH SKaHANITHHH H30XIaHT.
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acnaparii KHCJIOTacH

v A

5 5 4 3 2 T

=3

57. CH;CH;CH,OCOCH; SupuxMacunuar [IMP criekTpH Ba BHTe-
TPAUIHK MHTEHCHBAMIH 3TPH YA3MFA KaHail G HIMuAA H30XaHT.

58. Moanmammur Tyswnumd Ba [IMP  cnextpn  Geprnras,
CHTHAJAPHHAT KalicH NPOTOHNAPra TErkULY SKAHNUT HHA KYPCATHHY.

ct
]
ByC~CHy—~CH—
NO,
|
7 5 5 4 3 2 1 o &

59. Kyhunaru monmauunr [IMP cnekTpH Ba HHTErpaniHK WHIEH-
CHBJIMIH ITPH YRIHFHHY 13ub KYpcatiar.

CH;
s{ >CH—CH3
CH3
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60. MoamausAT Tyswimun Ba [IMP cnexrpyra acocan CHIHAILTAPHH
Taxann kumb x¥pearany.

HS—~CH,—Cli;—~CH,—SH
TPUMETHICHAMMEDKANTAR

6 5 H 3 2 1 p 8

61. Gopmynacn C,H,ON 0ymran mopgaunnr [IMP cnexrpura aco-
CaH TYIWIRIRHHAA AHAKTAHT.

5 H 3 2 ' o *

]

42, bepunran mMognanuHr Tysuaumyd sa IIMP cnexrpy acocHma cur-
HANAPHUHT KaliCH NpOTOHNApra TerHIliH 3KaHIHIHHH KFpCaTHHr.

QO“CHT—CH;—CI

o
o)
-
o
w
.
w
[y
v
-3
-
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~ . 63, Kylparm MOANAHMHT TY3HIMIIHra acocnauut, ymumr [IMP
CNEKTPHHA TH3KG K pcaTHHr,

H;COH;—COOCH;

64. Moggaruar Ty3unmay a IIMP ciextpu Geprnrad, cHrHaRmap-
HM TAXJIUI KHAH0 HOSKBHBANCHT NpoTCHNap CHCTEMACHHH aHRIJIaHT .

cl
H,C-CH;—O-—&-—CHZ—-CI

5 4 3 2 i e ¢

o 4

65. Mognanuur Ty pa [IMP cnextpu acocuia CHrHaIAPHH
H30XJIaHT BA UHTETPAUTHK UHTCHCHBAFH SHIMFHHE 9n3u6 KYPCaTHHT.
H CH;

i é=o
LI)CHzCHzCI

L L4 ¥ b T

8 5 4 3 2 i e

66. Herposo-retparsapoxusonnuansr [IMP criektpu Gepuiras, pe-
30HAHC CHTHALIADHMHI KaliCH DPOTOHNAPIA TErWIUTH 3IKaHAUTHEHA
H30XJIaHT.
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67. Kyttmpary Tyswinnnarg moapauuar [IMP cnektpu cardanna-
PHHE M3OXJIAHT BA HHTETPANUIHK NHTCHCRENHTHAN 13H0 Ky/pcaTHHL,
H;C--l;l—C-—-O—CH;—CH;
H

& 5 4 3 2 [ L 3

68. Kporou anpnerdpusMsr AHokcagmarn “C cnextpn Gepwsiran,
CHIHALTAPHH H30XAAHT,

H H H
Se—d=c/
\
0] CH,

AHORGAA

/

200 180 160 140 120 100 RO 60 a6 0 e

69. TpomunenkapSouarnunr “C cnextpu Gepuirad, CHIHAUTAPHH
HIOXNAHT Ba LIy MOINAHHMHI PE3OHAHC CTIEKTPHHN YM3H0 KYPCATHHT.
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70. s-ITpormun crMpTHEAHT C CHeKTprEN YM3HG KYpCaTHHE Ba yr-
JACpOJI pE3QHAHC CHrHANAAPHHUHE COXANAPDHHHA H30XIaHT",

71. LinknoGyTunHeTpuHanr 'C CIEKTPH KeNTHPHATAH, CIIEKTPHY
n3oxnald wy MomaauEHr “off”’ pesoHasc crekTpnHH Kapaal G¥mamimHu
yM3MG KipcarTyur.

Hyf H

40 ian 100 B0 80 40 " 3

72. 4-GyTHponakTOBRHAr “C criekTpH Gepwiray, CHrHanLiapHHHT
Kalicu yrnepon pe3oHaHe YacTOTacHra MOC KeAHIIMHY AHHKAAHT.
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73. PacM/ia THOMAJIERH KHCHOTACHHMET ’C ClIeKTpn TacBApianTaH,
CIEKTPHH M30X.JaHT Ba "off pesoHaHc coekTpHHH d13p0 KYpcarymur.

I )
Nttt i .
HeY .,j\:u T
5
iR H™S ™ % o0 1 o “ 1" °

74. H;C“"CHZ—-C-CHZ-—C'_CH:;

MonzasHHr °C CMeRTpH KaHZak GYnamy, CHTHALIAD COXANAPUHU
K¥pcatuHr.

75. 2-METHAAMHHOITAHOMEAHT C CHEKTpH Gepunran, Cmannap-
HEHL KalfcH YT7epOITa TeTHILIH SKAHIMIHHH H30KIAHT.
HyC—-N—CHy—ClH;—OH
H

S £

140 120 10 80 # a0 0 H

76. TaGuuii GUPHKMa - UNTANOHHEHE ~C cNexTpH GepuiraH, yrie-
PONHUHT DPE3OHAHC CHIHAMIAPW KaHcH OHpMIa Terdily 3IKAaHAMFrHHA
H30X)13HT.
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77. Ty3umimii GepHATaH TIPOMMH AMUHOKHCNIOTACHHMHT C CniexTpu
KaHgal Oynany, CHrHALIApRH H30XIaHT.
HyC——=CH,
0
4
HC—C
VA

N

|
H

IPOSHH

78. Mupwmun “C criekrpuaa kaupjah cHruannap Gepamu Ba yjnap-
HHHT COXQAAPHKH H30X,TAHT.

==

|

N
MHPUIY

79. Hucreus aMHHOKRCAOTACHARHT “C cnexTpu Gepriras, cArsan-
NApHH W30XAAHT.
%
» JC—CH—CHy—SH
NH,

LsicrenH
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80. pranonnusr “C cnextpu Gepmaran, yamur "off" pesonasc
CHEKTPH KaHTak OVIHIENHU w30XIaHT.

oH O
HO
OH
200 ™ s i 5 o #r “ w E ¢

81, PacMaary macc-criexTp KakcH OupurMa (A €xu B) ra TerHuumH
IKAHTUIHHH HIOXJIAHT.,

HiC—CHy—CHy—CHy—CH—CO0GHHs  HiC
Yh, CH—CH,—CH-~COOC;H,
HC NiH,

A b

| [ i
g 144 159

[ | |||I I
311 1

%6 m

ill fll
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8$2. MonmauMHT Macc-criekTpuaa m/e 168 (4.4); 139 (38); 125 (14);
97 (18) wonnap Mamxyd, HOHNAp Maccacd A Ba b Ty3HnHmmard
MOLZAHUHF KAficH OApUra MOC KeAHITUHH TYIYHTAPUG GepuHr.

H,C CH, CH,
\QfCHg (Iczl{s
CH—CHs CH~CH,
H Ha

A b

83. Bpyrre dopmynacn CgH ;0 G¥araH KeTOHHHHr Macc-CNeKTpH
O¥ituna TYIMMHIIEHHA aHUKJTANT.

43

56
41 l
L1l

|
20 10 60 g 100

57

29

27 n
1

me

84. bepunran macc-crieckrp C4HoBr nunr xaficn wiomepura T¥rpu
Keénanu. .
41 7
29

50 107 109
L

! ’m.fe
&0 100

20J “4{01 ] ll mn

85. Moaaapunr TapkaGuaa yrnepos, BOAOpOI, KHCAOPOZR Ba rANOreH
6ynn6, yanur maccacy 124 ra tedr. Mace-cnexrp 6¥Hnua Mmosnauunar Ty-
3HAHIIHHN BHHKIAHT,

45

83
o, | 109 T
el il

27
! | mie

U

pll 40 60 80 100 120
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86. Pacmnma Hepunran MACC-CIIeKTp KyRumara MosLalapHIHT uaﬁcn
Gupura TY¥pa Kenagu?

121

1of
80

9 108 136
pos -

65 85 :

20

||,111. 1;! tl! ] J..l_” e

70 Lo 120 150 146
@ic (j[(.‘ t {0 : :OH
COCOH COCH,
1 {1

Q/COOCH; Q/cm-cooﬂ O/CHZOOCECH
v v VI
: ,o—g-—cua
VIl

87. Macc-CliekTp Kalcu aMHHOKHCAOTE, YTHA SAPHEHHAT CUCKTPHIA
MOC Kelauu.

ch—CH;—-CH—COOCsz H;C—~CH-—CH,~—COOQCH;
N, N,
13t
38 100
30 74
1NN .
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88. bpyrro dopmynacu C;H,0, G¥aran MoamaHuHT Macc-CIISKTPHAL
m'e 60(82%), 45(100%), 43(93%), 42(12%), 29(95%), 27(10%), 15(20%)
O¥aran HoH MacCaNapH KYIATWITAH, 0y MONNAHMHT TY3HNHINHHH
SHYKAANT,

89. Mace-cuextp 6¥#utia CsH g0x HHHT TYSHAMIIHHI JUUKAAHT, YH-
Ba KyHKHars Maccaid MOHmap Kysarunagu: m/e - 102(1), 87(12), 74(62),
71 (50), 59(21 ), 55(9), 43(100), 42(18), 41(35), 39(20), 29(8), 27 (45).
Macanauu evynuiga xansansaH GolinanaHuur,

90, Macc-crieKTpuza KyHENard HOHNEp XOCHN KHATaH MeHTaHON-
HUHT TYSHAHIIMHH aHWKnanT: mfe - 87(2), 71(5), 7T0(38), 6%(7), 55(58),
42(100), 31{70), 29(60).

91. Macc-cnekTpuaa m/e kuitvarnapu 116(2), 99(3), 98(4), 56(30),
55(31), 45(11), 44(5), 43(100), 29(16), 28(17), 27(25) 6¥wran CsHs0; Hunr
TYSHTHIIMHHE aRMKNAHT (kagsanad Golinananuer),

92. Bpyrro dopaynacu CgHeQ, 6¥mran moananunr Vb, HK sa [IMP
COEKTPIIAPH ACOCHA TY3AMWOINEN aHHKIakr.

i

k4

jWM}W
dw "R I A A A A B e N

¥

ooy o | - [ w0 Fains Toce 00 LY

93. 3-pununusorHoumanatHuHr ¥YB, HK ea [IMP cnekrprapu Ge-
PUITaH, CIEKTP KMAMaTnapy KaficH rypyx, 6oF Ba npoTOHNapra TerHiLm
SKAHIATHIH AHHKNAHT.
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94. Moazauuur IMP C ciekTpuaa yriepomHUHT Pe3OHAHC CHT-
nanapd xKyiunard coxanapoa HaMolH O¥nmaam: §=24.4 my.; 120,7 My
136,3 m.y. Ba 157,5 m.y., pacmaapaa ury monmanuur IIMP Ba mace-
cnextprapyn Seprirad. MoanaHHHT TY3HTHITHHA AHEKAAHT .
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95. BpyrTo dopmynacu CsHe0; 6¥nran mopaanunr YB, HK sa [IMP
cnekTpiapy Oepuitrad, YHIAT TY3WIHIUHHA aHHKNanr.

WWWVLY v
T T T T T T T T T
3000 2500 1800 1600 1400 1200 000 RO 500

T
3506

96. Monexynap maccacu 182 ra Tenr 6ynran monnanunr YB, MK sa
ITMP criexTpsiapy Gepunran, TY3MARIIUEN AHHKJIAHT.
E ]

fge

| Kt

250 Jon
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97. Macc-cHekTpyaa Xocka Kairan How maccanapy 87(5), 86(100),
85(35), 45(26), 41(99), 39(94) Gyaran mozaapu Yb, HK sa [IMP cnexrp-
Tlapd acoCHAA TY3UNHHIMHY aHUKJIAHT,

1'r'

1=
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v
T 1 T T T Y ) T T T
500 3060 2500 00 1600 400 146 100 RO 00
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98. UK, cexrpuga 1490, 1550, 1590 Ba 3100 cm™ na rotanum uac-
TOTANAPH XOCHSI KWITaH, XaMfla Macc-crekTpaa m/e 69(3), 68(68), 40(12),
39%(100), 38(i18) nonmap namo&H 3Tran MoanaHunr ¥Yb sa [TMP crexrpna-
pH OepiiraH, MOLIGHUMEI TY3HAHIIYHH TONHHS.

igeh
3-—

2

8
3 ¥ & 3 A 3 2 1 5
99. Homannym moznpanrar ¥YB, HK pa [IMP cnexrpaapu Sepmirar,

Xamaa yHMHT MacC-COEKTpHIAa mfe 99(4), 98(51), 83(97), 55(100),
43(100), 39(42), 29(46) HoHNAD MABXKYJ, YHUHTI TYZHIRIUHHH TOMKHT.
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100. Mostexynsp mMaccacu 86 Syarar MoANaHHET I/ﬂ( Ba [IMP criex-
TPH OEpIiIrad, YHMHT TYSAIHIIHEH TOIHHL.
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101, Benzon, Tomyon, 3tunbenzon Ba (heHHIaNaHiH aMHWHOKNCIOTA-
curnHr YB coektpnapy Oup-Oupiaan kaHnai dapk Kisanu?

102. Qenon, aHKU30N, [-KPe30J BA TMPOIHH AMHHOKHCIOTACHHUHI
HefiTpan, Kucforand Ba MUIKOpUll MyxuMTAAarH YB  CeKTpnapuHH
H30X/IAH.

103. Uunoa, MetwnuHgon (ckaron) Ba Tpunrodal aMBHOKHCROTa-
CHHUHI YE CIIRKTPIAPUHM HIOXAAHT,

104. Oxenn momnaHn 20% me 3THISHCAMKON IPHTMACHT2 CONHE,
3THACHTIHKON TYTMArad »purMacura Hucbatan Vb cnexkTpd omuHTas.
XamMMa TYIKMR y3yHnainapuna £=0 ra veHr. OKCUNHHHr TY3MTHIOH
TYFpHCHIA KaHAait XyIoca KIUTHIN MyMKHH?

105. Wkxura HamMyHa Taiiépnadran, Gupa Xeu Hapca TABLCHD 3TTH-
punmaray JHK, sxcxrnuicH aca aenatypauusara yuparad JJHK sa uxiana-
cu xam 0.0tM NaCl spurmacura HucOatan AHANN3 KWwiHHraH. Xap Gnp
IpHTMAra 03 MEKAOpAA (pepMenT KYmrNazy, 0y MEKROP ¥I4alira XanakKuT
Gepmaiinu. Xap 6up HaMyHaHHHT 'raﬁnamuﬂ IOTWINWHHY Yreab xaunal
Ounum MyMkuR?

106, IOTunnw cnexrpnapu 6up xun 6¥iras ukkyra moggatuur AJl
IrpH UM3HKMApu Gup xun, aMmo OmpHza MychaT, HKKMHIMCHAA Man(Hi
AJ] xuhimar kysaruaand. MoananrapREar TY3HIHIY XaKuna KaHjan xyno-
€A KHJIML MYMKHH?

107. Oxcunpart TUpO3HHAUHT AJl CIeKTpHHY KaHAal TYJIKWH y3yH-
THKNAPH COXACHIA KY3aTHIO MyMKHE?
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108. OKCHUI KPHCTANNIApUHY PeHTreH-Ty3HIMIN aHANH3IA EpHamMunia
ypragunu, YRHHT TY3WIMIIH aHWKAAHATY, AbHH YHWHT Tapxufuaa 31%
cripany, 58% f-rysummmny sa 11% TapTafcus CTpYKTypaiap MaBxkyx.
AJl Gyiinma aca o-cnupammu 60%, B-tyzummman 35% ea Tapruficus
CTPYKTYpa 56% 6%y Tonunrad. OKCHIHRHET TY3IUNHALIH XaKnAa Kannai
XYAGCA KHNHIY MyMKHH?

109. DenunanakuH, THPOMH, LYMCTEHH AMHHOKHCIOTANapH (ymk-
LHOHAJ TYPYXAAPAHHHT IOTHIHIN YaCTOTANAPH COXACHHH H3OXJIAHT.

110. I'nuwem-amaara (Glu-Ala) punemrrunnamdr MK cnextpunm
H30XAaHT,

111. Tupo3u# aMHHOKHCAOTACH 3PHTMACHIArH BOAOPOA COFMHHHFT
Tabratuny MK cnektpu épnamuna KaHnat anuknaHamy?

112, HykneHH KBCAoTa acoCTapHOard aMHHO-aMUH, KETO-CHOR Tay-
Tomepna xonucacurn UK criextpy EpaaMusa TYLIYHTHPHHT.

113, GennnanaHRH Ba rAMNMEap aparaumacHHiET [IMP cnextpu-
HY Xap OMp aMHPHOKHCIOTA CNEKTpiapHBHHC dMFrHHaucHAaH nbopar neb
Kapatz MyMKHAHMH?

114, Jenarypauua xapaéuu wHariwxacupa [IMP cmektpaa anuk
¥3rapum pyit Gepazi, SEHN YM3AKNAPHHHT KHMEBMI CHIDKHILY BA CHTHAI-
NAPHHHT KeHTIIHIA KECKRH Y3rapaiy. Yarapuumapiaan Gupi MoneKynaxa-
T GOFNAPHUHT YILAUIIH 82 sHTH H0F Xocun ne6 Kapam MyMEHHMU?

115. OKCUNHMHT JAMEPH3ALMACH CTIEKTPHHHr KaHgaf ¥srapuwra
oanb xenaau?

116. L{ucTenH aMHHOKHCNOTACHHHHT C crieKTpuuy W30X1a6 au3nt
KYpCaTHHr.

117. Anenoun-5-hocdarunr IIMP criektpd kanmal Gymummau
H30XNaHr.

118. I'vanosns-5-pocharamar FIMP crexTpaHH HIOX-TAHT.
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119, Nermom-riussEsEe HgN—-CHz—gf—N—(;Hg—C—OH

C crexrpuny wH3H6 KYPCATHHT BA HIOXJIAHT.

246



Kasobrap

1. enon KyrOchs spuTyBus rexcaraa Gensonnas dapkmi pasuasa
A=280 HM 43 JOTHAMID MAKCHMYMH HAMOEH KUIIANH, aMMO KyTOIH 3pHTYB-
9H CIMpTAa 3pATYBUH OmnaH $ernonaunr OH rypyxu accoliwar xocun
Kunand, Oy sca 280 HM Aarn MaKCHMYMHM KHYHK KMAMAT COXara CHIDEH-
wura cafabun 6ynany, wimkopui MyXATHa 3ca deHon Monexynacu HOH-
naHraH MoJNeKynara ainasand, spHH OH Huer eomopox atoMM Hatpmit
Oxnan anMamMG anKkoronsT XOCKHA Kunaay, OYBHHT HaTHXacuaa deHon-
HMHT T-+7* 3MeKTPOH Yramra Terunum 6¥nrad 280 HM aard MakcHMy-
MM KaITQ TYIKHH Y3yHAMK coXara camxHiinn. Jlemax, | MakcHmym-
rexcaHna, 2-CrMpraa, 3- 3ca HIMKOPAA ONWHIaH CHeKTpiapra TeTWIDIH
xucobnanagu.

2. l-typ Bonopon Goruaa OH-nporou acHopH, anextpon O-H Goru-
213 KACNOPO/Ira TOMOH CHUDKNIAH Ba HaTHXaZa apOMaTHK XafKata HumyK-
TuB 3¢dexr Oepamy, WYHHAr yHyR A—R* MCKTPOH YTHIOrA TETHIUM
MAKCHMYM KaTTa TYIKHH KUAMATIN coxXana Hamods Gyramm.

2-typ Bodopox GorHza KHCHOpOX mporoH Oepypud G¥iraHe y4uyH
FOTHTHIH MAEKCHMYM KHYHK TYIKHH KHAMATIH coXara CHMKHHIH, aMmo, 3-
TYpPEA 3CA CHSDKHLT 3KyNa KaM Ky3aTIIANM,

3. Kysarnnaanras lOTHIHID MakchHMyM oLB-TiiHMaran KetoHnap-
JRare T-»7* JNEXTPOH Yruu OWnaH msoxnadangy. Bympait amexTpon.
yTHuuapy Kydupard A->B xoamna udoga 3tu6 kypcarunca, yitrys-
Naural XoNaTaaruciaa 3apsTAPHHET TakKCHMOTH GOHIAHFUY XoJaTia-
[VCHORH K¥poK GYnanw,

= (3
[8) ) 0 )

Iynuer yuyH 3-6npaxmana, ZHNonapin 60fra HUc-

+ C
baran MycOar sapaznu N c: rypyX Skud O§AraHg yayn

YHTYHNALraH XOMATHHAT SHEPTUACH OpPTaay BA HATIOKANa FOTHMMIN MAK-
CHMYMH KHYHK KHAMATIH TYMKHH Y3YWHK COXacHra CRIDRanW, 2-
6upuKxmana 3ca a30T aTOMHHHHT TAKCHMAHMAaraH 3NeKTponniapd Sunoap
GorunHr MycGar ToMOHE OHiaH SKKR O¥ITany yayH KaMpOK TARCHp Ky3a-
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TG KpiAMaT SOIIAHFHY GupukMaHKHT (1-Gupnkma) xaiimaTara HucOa-
TaH O3TNHA KaMaiaK.

4. 1,4-numeTokcnbenzon (Mapa-H30Mep)ia IMEKTPOACHOPIHK HKKH-
Ta MeTOKCH TypyxH OeH30n xankacura SHp XHI TaBCHP KYPCaTaaH, Xamna
Oynna monekyna KonNaHapnuk XycycuaTra 5ra, ammo Oy xycycusrt 1,3-
DUMETOKCHOEH30M (MeTa-h3oMep)aa KysariumMaliay, mynunr Gunax Gupra
Oy uzomepIa KomnaHapihy (6yp TEKHCIUKAA ETHILIL) MaBKyR amac. [Hy-
HHHI y4YH XaM Nlapa H30Mepaa MakCHMymaap Kufimare HHTeHcuB {Ige 3.5)
XaMIa KarTa KUHMaTIary 2., coxana HaMoBx Gynaau.

5. beH3nnaM#H BA MeTa-TONMYHARHNAPHAHT TYSHHLAIPHAN TAXAHA
KMIaMHA3,

CHy-—NH, ' CH;

NH;
Bensunamuu M-TOMY HI HH

M-TonynmuH MONEKynacuaa aMHHOTYPYX O€H30M xankacuma xoi-
TAWIFaHH yuyH Xanxa OHIH TancHpnawdn pyit 6epann. By sca ¥3 nasGa-
Tuaa GaraxpoMm cumxulita onub xenaad. Jemak, M-ToayMmuHHHHT YB
CHeKTPU 2-5TPH YM3HKIAMD, BeH3uAaMHH MOAEKYNacHIa aMHHOTYpYX On-
7aH AapOMATUK XalKa METuneH rypyxu opkand OupHkkad, Harmxana Gy
MOJICKyTala TaLCHPNAWMW pegpnu KysatwnMaiian, Iysudr yuyH xam
GersunaMunHuur ¥B  chextpu 1-makcuMmym, GeH3oRHMHT CReKTpura
yxinaw 6y nanu.

6. 1-10THNMI MAKCHMYMY GeH30AHUKHIAH GApK KHIMAHIN, DIyHUHT
YUyH YHH QINHAGEH30MHARY neG kapalll MyMKHH, SYHKH €H 3aHXHpAATH
Kyw6oF OUnaH GeH30N XaIkaCHHUHT T-3/ICKTPOWIAPH OpacHia TabcHp
kaM. [lponuneubenson (A) pa 1-dpenmnnentannen 1,3 (B) € 3amxupna
KywoornapHuur conu 6iwian dapk kumo, 6enzon xankacy GANaH TaLeHp-
Namyul MaBxya, aMMo B mognana kKywGornapHiHr conu A ra HucGaTaH
OpTHK G¥sraun yuyd Oaraxpom camkum kynpok Gynamu. Jemak, 3-
makcumyM |-eHunnentayuen 1,3 Monexkynacura, 2- 3ca- NponAnenGen-
30/1ra TECHLUUTHIRP.
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_ 7. $-nadmon Ba 2-HadTHAKAPGHHORHKAr TY3ANHIUTAPA TaX/IHA
KHIHKCa, B-HadTomaa skydraaumaran IMeKTPoORra 3ra 6¥nran KucRopoa
aToMd TYFpUNAH-TYFpH apOMaTHK XaikKana kofinauiras G¥nraHe ydyH
OCH30M XaIKaHHHT M-3MeKTpoHnapy GiiaH Takcupaa Gynany.

B-nadron Z-HadrunxapOuHOT

Hemak, B-HadTonna OTUNHI WHTEHCHBIMIM KATT3, IOTHIHAIN MaK-
CHMYMH 3¢a HadTamrHra HUCOaTan GaroxXpoM CRIDKHIMI HAaTIKACKHIA KATTa
TYAKME Y3YHIMK KAHMaTiaa OYnann, aMmo 2-HaTHIKapOHHONAA FHAPOK-
CHN TYypyXH GMIaH xamnka opaciuar TancHpiap kaM. IlyHusr yuyn 1-ar-
pu unsKK f-radron, 2-HaQrHnKapOuBOA.

8. ButameH Ay(CyHosO) BHTEMIH A A2H HKKHTZ BOJOPOX aToOMHra
¢apk Kurany, JeMaK Xankana sHa Gurra KYmOOr Markyl, LYBKHE YIyH
Auaxe 325 1M nan 350 HM ra ¥3rapaau. ButamuH A, Kyinaary Ty3nadmra
3ra 6¥nanm.

CH; CH,
H;C.. _CH, CHLOH
R N R Ny 2
CH,
Burampd A,

9. Axponemn - CH;=CH-CHOQ Ba xporon anpaermauumnr CHa-
CH=CH-CHO Ttysumumnapsra acocaH HHTCHCHBAHMIHM IOKOpH OYnram
A=200, 225 UM Fard MakCHMyMJIAp T—7r* 3nexTpod Yrawra 300 ea 330
HM OpAIHFHAArH MAKCHMYMAAD 3CA KApPOOHUN FYPYXMHHHT R—7% /e~
TpoH YTvuMra Teruiiny xucobnamamn. Tysunummapdra acocad 1-2rpy
YH3UK aKpoJIeHtra, 2-3rpd YH3KK 3¢a KPOTOH ANnbJSTHANIA TYFPH kenanH.
Vnapsars N—1* 3eKTPOH YTHLIHY CeKTPAA Ky3aTHH y9yH MOJLNANAPHE
KYTOCH3 SPHTYBYMIA ONHIN KEPAK.

10. a-Had¢THRAMNH CIHPTAW 3PHTMACKIA a30THAHT Ky Tammaray
INEKTPOHH XAcOGHra CIIHPTHUHT MHAPOKCHA FYPYXKIATH BOIOPOA 4ATOMH
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ypracuaa sogopop OoF Xocsn Oynamd, nemak, O-HadTHAAMEHHHHT
CITUPTAR 3PHTMalary KOTHIMIN MaKCHMYM KHEMATNapH KyTOCHZ 3pHTYR-
quiapnz (rexcad, UHKIOrEKCaH) ONUHTAH MAKCHMYM KHIMaTiapura HHC-
GaraH KHYMK KAAMATIH TYIKHH Y3YHIHK coXacuaa HaMoBH O¥maaH, aMMo
KHCNOTA/ M MyXuTag OMpnaM4n aMBHOTYpyx O¥iinta Ty xocun GynraHn
YUYH YHHHT CHEKTPH RaQTanmHHHHT CNEKTpura Yxmamr 6Ynub, snana
KHYHKPOK KHIMATIIH COXana MakCHMyMIap Kysatunand. Hlynunr yays, 1-
MakCHMYM KHCIOTAanH MYXHWTHArTH, 2-MakCHMYM COMPTAR OAWMIAH 10TH-
JIAII CTIEKTPHTA TETMIEAN Xpcobaanazu.

11, 2) Aun=2 174 5%1430x0+5x0=217+5222

0) Aucae=2 | T45x54+30x0+5%0=2 17+25=242
Pnac=242 HM

B} Apcanc==2 1 T45%0430% 14+5=217+35=252
RAesc=252 HM

Y Auane=2 1 745x1+30x 1 +5=217440=257
Aaumee=257 HM

12. A Gupuxmana xapbouun rypyxiap $HMa-€H xofinamrann yuyH
Xap 6up xpomodopra Ternium KHiMaapy Omnan sxun Oynras n—m*
3MeKTpoH ¥rHimN udodanosud HKKHTA MakCHMyM Ba GeH30N Xxanka-
CHHYHr ¥THIH OWiaH U30XNM2aHYBUM OHTTA HHTEHCHB MAaKCHMYM
Ky3arunann, ammo B-Oupriva B-guxeronnapra xoc GYran KeToH Ba €HOR
makmana 6¥aub, 6enzonra sca OuTTa MakcuMyM onuHamn. lemak, A Gu-
pitkMa yuTa, b GuprkMa 2ca acocaH HKKHTA MAKCHMYM HaMOSH KHIAaaH.

l —_——
H

H
UCHZ—C“C}h-E-CHS CH,—C =é—'"ﬁ—CH3

KCTOH LIAKIH €HOII Ak
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206 lo i o

13. INTapa-GpoManu30ON HOTHAHII MAKCHMYMJAPHHH aHK30/Ta HiCOA-
tan OaraxpoM cwbseira acochl cabaG, Oenson xankacuparm -
INEKTPORAADHEHT Kucumad 6Fnca xam Gpomra xapald toprumnnu cabal
6Ynagy, OYHUAT HATHXACHIA XANKAJATH 3ACKTPORNAD 3HTUIMTH AHH30RAA~
rura HucOaTan Kamasay.

14. XunomiH MoneKynacH ¥b crieKTpiaa MKKRTa MaxcHmyM™ 275 Ba
311 BM nappa xpcun Kunamy, 8-oKCHXHHOMMH MoNekynacHaa Oy makcu-
MyMIap THIPOKCHI I'YPYXH TakCHpHAa GartaxpoM CHIUKHIIrA yupaliau,
aMMO MHC HOHH OHNAH KOMIUIEKC XOCHJ KW/IMEY HaTHKacuia Oy MaKcH-
MYMJIADHVHT MHTEHCHBJIMIH OZAH Ba kuitMat 450-800 nM opanuruma
{KYpHUHYBYAH coXa) samody G¥nany.

I5. BenzodeHOH rexcannd 3pHTMana HKKMTa MakCHMYM XOCHR KH-
AH0, JOKOPH HHTEHCHBAKIH T—>7* NMEKTPOH FTHUINA, KAM HHTEHCHBJIHIM
aca KapOOHHA [YPYXMHHHI N—T* 3IEKTPOH YTHIIMra TerWwuuM
XucoOnaHamy, CNHPTAH IPHTMACHAA N—>T* TETHUUTH MAKCUMYM [HIICO-
XpoMm cuxuinra ydpaiau, OyHra acoculi caGal kapGonun rypyxu Gunan
CIMpT opacHia GornaHvn maino 6¥nagd (>C=0----H-OR), aMmo xucro-
TATH MYXHTAZ N->7T* 3ASKTPOH YTHIE MAKCHMYMH NPOTOMIAHAIE KAPASHM
GYnrann yqyH CnekTpaa Ky3aTwimMaiam.

16. LluknorekcanueHHUHT XOCHT OYAMIIMEY A.00=258 1M, Ocazon
MONEKYIaCUHMHI Xocun OY/IANARY 3¢a HKKHTa MakcaMym 200, 254 oM
Niap Ginan H30XAall MyMKHH.



17. 1-MaKcAMyM CNHpPTAa OJMHIAH, 2-MAKCHMYM 23Ca KHCIOTATH
MYXHTI, YyHKY OyHaall iInapoHTaa aMHHOTYPYX Kucrora Suwray OornannG
TY2 XQCHA KHAATH, YHHHT T-»7t* JJIEKTPOH YTUIIHrA TaecHpH O¥NMarany
YYYH THIICOXPOM CHKHIR OYnamd, 3-MakCHMyMHH §aTaxpoM CHIDKHEIra
yupal xocun Gymmunura acocuit cabab ummxopmit MyxuTa GeHOIHMHT
THAPOKCHN TYPYXH &JIKOTONIAT XOCUN KHATAHH YYYH MOJIEKY/Ia HOHNAIIRK
XONaTra Kenamu.

18. VB coekrpuaa 230, 250, 280 uM coxanapria MaKCHMYMIAPHHHT
Gopmara GpyTTo dopmynacu CgHg O¥nran Monaaza Genzon xasmcacH Gop-
NHTHHA TacAHKIaimw, ammo OeHsongaH ¢apk Kmiub Gy MakCHMyM
KMAMATHAPHUHMMHT WHTCHCUBIMIH OKOPH A kuiimariapw Gataxpom cun-
Kuwira yuparay. Jemak, Oy MOIAZ4HMHI Ty3WIMIIH &H 3aHkHpra
TyitMuMaras GorF TyTran Gen3on xocunach 6Yanb, Tysuanmy KyHuzaruya:

: .C=CH

tennaueTHneH

19. AHMJIHHHRAHT CYBIArK 3pHTMACHra OHp TOMYH XNOpHA KHCNoTA
TARCHD 3TTHpuUNCa, a30T OViiHua xWOpruIpar Ty3H Xocun G¥nravy yuyH
YHUHT YD CreKTpH aHWIHHHHHT CYBAArH CNSKTPKAaH Hapk KWinb, Xocra
OymamuraH  MakcMMyM  Kubimatiapu  6eH3on  MOMOJIOrTIAPRHUHAT
KufMaTaapura axud 6¢aams. Qexon vmkopui MyKHTAa UOHTAHTAH Mone-
Kynara aiinaHrady yuyH JOTHIHIE MaxcHMyMu (eHOJIHUHY CYRAATH IPHT-
machpgard MakchMmymnap kulfiMarnapspan GaraxpoM cuyokMura yupad
KeckHRr dapK KUIagy.

20. 1-m- kpedon; 2-Oens3un cupTH
CH, _. ©/CH2—OH
OH
M-KpPe3oi : Oerzun cnuprn

Bexsun cnupTH MONEKyNacHia [HOPOKCUA Typyxu OeHson
XaKacKiaH y30K O¥rauf yuyd GeH3ONHHHT T 37eKTpoHnapu Grian
TALCHPAAHHUION KaM, HIYHHHC YUYH RT—T* 3MeKTpod YTHIUTA TerdiiiiH
HOTHAHI MAKCHMYM KHHMatH GeH3OMHHMKWra SKMH OYnamu, aMMo M-
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Kpe30aAa rHAPOKCHI IYPYXA XankKaHuAar ¥3una sofinamrad 6Y1rany yayn
deronra Pxmabd 280 HM nal kaTTa GYAraH MaKCHMyMIAD XOCKI KRAaAN.

21. l-MaxcuMyM TeKCaHBArY IPHTMAcH, 2-MaKCHMYM CHHPTAArH
sputMach. Cninpraa rEncoxpoM cumxum Gymminura caGa®, Me3HTHNOK-
cuanarn kapOoHMT Fypyxu coupr Mofekyracu OunaH MoieKynanapapo
BROAOPOA GOFH XOCH KHNATH.

v 'HO'—Csz
22. A bupuxmana Br sa OH opacuaa kyucus sogopoa Gorn Gymmiug

MYMKHH, [IYHWHT YYYH Voy KHYHK KMAMATIH [OTHIMID YACTOTACH
COXACKIa CHIDENIIN, v, ,3Ca KaTTa KMIIMAaT/IH coxXala HamMogH O¥namu

Vou oM™ Vo g em’
A 3586 1078
B 3615 1051

23. A bupukMazna KapOOHWT TypyXHHUHT KHiMaT Mypakkal >dup-
Aaru Hopmas teGpannm gactorackra 2ra (1731 em'), ammo B Srpuxmana
reapoxcn Gunay Mypakkad >HUPHENT  KHCTOPOA aTOMH Ypracuia Boso~
pon GOFM Xocun GVINLIM MyMKHH

H;C-—C-—-(L . —H—E
6

BYHIa KHCIOPOAHUHT YT 31eKTPOHNAPHHUHT KapOoAnA OHNaH TaECHPY
Kamaiirai yayH kapGOHHI Iypyxy fokopy sacroranu (1744 em™) coxana
Hamo#H G¥namn,

24. A GHupuxma TYPTXIOPAH YTAEPOH PHTMAcHHa KapOoHHA rypy-
XHHWHF BajeHT TeGpaumll 4acToTacura Terdiunn 6ynran (v=,) 1725 em!
Ha JOTHIHIA XOCH) KHNAIM, XIOPOPOPMIH IPHTMACHTA KapOOHI rypyXn-
HYHT' YacToTa KMilMaTy 3pHTYBuM Ounan pogopod OOF XocHR KHJTaHH
yuyH (>C=0--CHCl) taxmusian 20-36 oM™ kniimarra kamasine. B 6HpHK-
mana OH rypyxu OYIraun yuys Ve, xuiiMar o6 1790 oM ga Hamodw
Gynaaw. Byunan tamkapu b Guprxmana 3000-3500 cm”' opanusuna Bogo-
pon Gory O¥nraH FUAPOKCAN TYPYXMHMHT BaMeHT TeOpPaHHIIH XOCHN
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6ynann. puTyEun TabuaTHHMBr B GHpuKMara TascHpPH A GrpuiManarura
xmuam 6¥nam.

25. KeToH-eHon Ba GMUHO-UMMH TAyTOMEpPYS GOPIMIMHH 3pUTMANa
Wy XONaTIApHE TACARKIOBYH GYHKIMORAT IYPYXNAPHHHT IOTHIIMII dac-
TOTACH OPKANH AHUKJIAHANIN:

Vemo = 1725-1700 cm™ (keToH makmu)

Vou = 3000-3500 oM™ {enon praknm)

s - -1 ey -1
"NHz =3000cm™", "NH2 =3500cM™" (AMMH ITRKTH)

Van = 3350-3310 oM™ (BMmE takm)

26. A GupHiMana kapOOHHN FypyXH OunaH r'yIpOKCHN [YPYX OpacH-
na soaopon Oor Mapxyn OVAraHIHIA Y4YH YHVUHT KeiimarTe kamaiin0 1738
oM? coxana Hamo¥n G¥namd, ammo b GupHkmana Gynxait BoZOpon 6oF
MABMYA SMAC, BIYHHHT Y4YH YHUHr KifMars 1760 em™! coxana ky3aruia-
nH,

27.
Vou = 3200, 3400(3M‘.l (Monexynmpapo BOZOPOH ﬁop)
Ve, =2960cM™ vy, =2850cM” v =2350cM™

Ooy = 1000 — 1300em ™ {KeHr waxaa)

28,
Vi, =3486eM vy =3366eMT By, =1616cm”

VNO, = 1510cm™

Vo, = 1335em™
Sy =890cM ™' (12,46, YPHH aNMAMIHIN TYPH)

Hemax, Oy Gupuxna 4-HHTPO-2,6-AUXNOPAHUIHMHLA TYTPR KeNamu.
a § Cl

NOC»
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29.

Vi, =2960cM™  vo o =1750cm” 8%, =1450cM”
Vig, =2850cm™ 8%, =1380cm™
JleMak, GepHiraH cnekTp aleToHra TETHIIIH JKaH,
(:H;—c':—~cnJ
30.
v‘CHz =2850cm™ v, =2960cm™ 8%y =1380cm™
= 3400cm ™" Veeo = 1640cM™  v_yy = 3030em™

MO,[I,I{EIHHH}' TYPTXIOPNA YTJIEPOXN 3DHTMacHard cnexrpusa 3600
oM’ ¥acToTa 0304 FHAPOKCHN [YPYXHHHHT BAJIeHT TeGPAHAIINA TErHILTH
6¥mrany yuayH 6epunraH qacroTanap TYHHHMarar cnMpt monekynacu CH;-
CH=CH-CH,0H ra t¥rpu xenanu.

31. Bpyrro dopmynacn C;H,Cl 6ysran Momna 1560 cm™ unTencus
FacToTa Xocun KHirasn yayn C=C Soru GopauriHn racanraim, 800 cm™
! JArM WHTERCHB YacTOTa 3ca HEHION XaIKACHHMHT Aedopmaunon CH ry-
pyxura teruoun. [femak, Oy mMoana kylimiars tTysunMmra ara OYmms

MYMKHH:
: L Hz—CI CH}
f Ci

DEH3IIXIOPHA METa-XJI0pToay ot

Cnextpaa 1380 cm” wacroTamuur Gopnnm CH; rypyxununr ae-
dopmauson TeGpannum, 2850 Ba 2960 oM™ Nap 3ca CUMMETPHK Ba acH-
METPHK BaJIEHT TeGpaKHILNApyUra TeTHINAN JKaHTUrRHA TacAuKalnm. 810
em” Benzon xanxacumark yuta &iMa-ex xofinamran apomarux CH rypy-
XHHHHT iepopmaunon TeOpannmn (1,3 Ypun anmaumim). flemak, 6y moa-
JAHHHT TY3IWIHLUIE META-XJIOPTOMYONra MOC Keafn.

32.

vf:Hj = 2850cm " v, = 2960cM ™
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Veoc = 1580, 1600, 1650cm
ey =750 770cm ™! (6urra Ypunbocapiay GeH30N XaKkacH)

33 |
Vi, =2850cM™ VE, =2960cM” v =1560, 1600cM™

o, = 1450cM™ 8% =1380cm™
e - 770cm~} - Yura &uma-n xolnawray CH rypyxnapHHuHT
Tebpauumy (1,3 YpuHanMamuyl Typu)
oy = 800em | - MKKHTA MeTHN rypyxu opacugary CH rypyxusanr
Tefpatiniin
34. b mopganunr HK crekTpiaa A MONKAHUKI CHEKTpHOa OYAraH
C=C GorMHMHT BATEHT TeGpaHWIIATA TETHOUB XgcoGnaarad 1650 cm™
HTH/IMID HACTOTAcK Ky3aTHAMainH, GyHaad Tawkapr b oa MeTHn rypyxn-
HHHMP nerPopMaunou CHMMETPHK Tebpanuumra Terumind oynran (Scy; )
1380 eM™ vacroTa Hamodn Gyaann.
CH,

Mera-kehnon
B Vewo =1720em™ Bep, = 1430cm ™" Hf——CH,
Viu, =2850cm ™ vE, =2960cmu™" ML CHe
Il
0

36.
Ve, =3300cM ™" v, =3400-3500cM™ 8y, =1560cm™

8%y, = 1380cM ™" 8%, =1470cm™"

Jemak, uKkRUNaMuH 6YTUNAMAHHAHT TY3HAMIH Ky RAArH1a;



H
{
H;C—CH,—C—NH,
Hx

37. UK, ciektpuza 3000-3500 cM™' opansriia HKKATA KOTHARLI 9ac-
ToTacH OyaraHu y4qyn OMpHkMaga Oupnamyd aMHHOTYPYX GOpDAMTHHH

TAacAHKAalaM, 6y uactoranap Vimz Ba V%{; TeOpAHMIIAPTa TErHULTH,
arap GWTTa KeHr maknaa 3acTora HamoéH Gyaranmga NH rypyxura Tte-
ruouid OYmap 3aw. DByHnad Tamkapu GeH3on XankacHHA M30XJIOBYH
KyHHUAATA 9acTOTANEp MaBKyit:

Veme= 1550 oM™, 1600 cm™, 1670 em™

Scu= 750 oM™ (GurTa Ypun anvamras Gewson xaixa) So= 850 cm™!

(1,4 ¥pun anMawwrax TYpH)

38. Cnexrpaa 1520 oM™ coxana IOTHTMI YacTOTACHHMHT HAMOSH
6¥moy Monexynana xymoor Gopnmurusy racauknaitan, Tynxa Oy coxaia
C=C Gorusunr Baneur relpanumy kysarunanm. 2850, 2960 cm™” mapaa
uuTencuB vacroranapuudr 6¥mmou CH; ea CH; rypyxnapHusr cummet-
PMK BAa aCHMMeTPRK TeOpannmnra TYFpH kesaand. emak, Oy Suphrkmanu
TeKceR-1 el TacauKna MyMKHH:

CH3 - CH: - CH; -CHZ - CH = CH;.,
rexcen- |

Arap KyinGor 3atkup YpTacuna 6Yarauna crexrpaa 1520 cv™ wac-
TOTA K¥pHHMac 324, WYHHHT YHUYH J0KOPHAAr: TY3HIENI CHeKTPra Terui-
T XHcoDaaHann.

39, vean=2380, 2420 cM™ veuc=1580, 1620 cM™ (Genson xankacn)

8cu=750 cM™ (GrTTa YpunGocapnu GEH30N XAIKACH)
JemMak, cnextp GeA30HHTPUAra TYFPH KENanu:

{ Yo

40. veac=2125 oM™ Vaeu=3305 om’!

H;C—CHy~C=CH
(6ymn 1,2)
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al.
H,C
Ko

C-OH * CI— g—CH3 il

H3C_.c o- c CH,

Xocun 6}7.111‘311 MoLIa criexTpuaa 3 100-3600 oM™ coxaza rapokcun
rYPYXeHHBr BaientT tTefpandiupra TerMup GYnraH 9acTora HamO#H
GYmMalin, nexnH ANeTHRXAOPHIAA Voo 1 780 ov’| coxana HAMOSH S¥nca,
Xocui 6yaran Mypaxka6 2dHpna aca 1720cm™ 1a xyzarunand.

42.

Vog = 3000 —3500cM ™ (3onopos GOFM TMIPOKCIL rypyXH)

vew, = 2900cm ™!
8oy = 1000, 1100cy™

oy = 3100cm ™!

Voo = 1650cm ™

MOM&HHHI‘ CHEKTPHIA Voo¢ YACTOTACHRHHF HHTECHCHBHIYA I0KOPH
6¥nmarany yuys KYmGor MOnexynanuer ypracuia xolinairan Gy¥manu.
Jlemak, 6y Moana mponeron 1,2 ra THrpH Keragy:

HyC~~CH~==CH~0OH

43.
1. (CHj), CHOH

2. (CHy),~—CH—0—CH—CH;),

3. HyC—CH,—CH,—NH,

Vor=3280 cnm™!

Veu=2940 cm!

Scy=1460 e

B(cuyy, = 1355, 1375ecm ™"
JMMETHT)

ve.o=1050-1150 cm™
Ven=2940 em™

Scn, = 1370~ 1380cm ™

AHMEeTHST)
Vi, = 3400cm ™!

(rem=-

(rene-

{o30m)
V?:Hz = 35000M-] (030}1)
8Ly, = 1380cM™
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{CHs:N

N

/2

Tz

CJ

=

Hg

CH;

Ve, =2930cem™
Ve, = 2962cm™
Ven, = 2880 - 2860cm
8%y, = 1380cm™
8¢, = 1460cm ™!

Vou=3100-3500 cM” (xywm _Bomepon
Gor)

Veo=1670 e

Veec=1550, 1620 cu”

Veu=2940 cm’!

8cu=720, 750 em™ (1,2 ypun

aAnMaTHNI TYPH)

Vee=1550,1610 o™

ver=3000, 3100 em™

Beu=700, 720 om!

Vi =3000-3300cm™ (xenr max-
JA7ary HacToTa)
Sy = 1504cm™

Veu, = 2926¢em -

viy = 2850cm™

Veoo-c =1050-1150cm ™
Vau = 3100 - 3300cm ™

By = 1504cm™!
By = 1504cm ™
V13 =2950cm ™!

Viys = 2880~ 2860cm !
8%y, =1380cm™
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88, = 1460cm ™

10. U v = 3100-3300em™
1;; By =1504cu™
H Voo = 1550, 1610cm ™!

V_ex = 3000-3100cm ™!

44,

CH;—CH,—COOH
TIPOTIHCH RBCTIOTACH.

ver=3000-2500 cM' [EMep rUmpOKCHN rypYXHHHF BaIeHT Telpa-
RUIIH (Vou), 1758 o™ Ba 1710 oM™ - vooo AuMep Ba MoHOMepHuHr C=0
TYDYXHHEHE BaneHT TeGpasuunaph (Ve-o).

1470, 1390 eM™ - METHIT FYPYXRHHT 2CHMMETPHK Ba CHMMETPHK Je-
popmaumon TeGpannmm (v, v°),

1240 cm™' - OH Hudr aedopmaupon rebpamumy (Sop).

1430 em™! - CH; wuwr Kaitumcumor nedopMaunoy TeSpaHns

o -H-—O\
H;CHCHT—C\/ JC—CHy-CH;
O=Ha..-0

IHMED TYIMAUIILN,
45. Tlapa-MeTIIOCH30HRTPH
o O . v;cH =3030cm_]' (Gerson xamcacu)_l
V8, =2920cM™ v =2217cM
Voo = 1501, 1607cm™
ey =817em”™ (napa-usomep)

46. Tapa-GpoMromyon
V_cy = 3040cm™!

Br—@-(:H3 ven, =2870cM . 2960cm ™

Veoc = 1613, 1595¢m ™
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3gn =1395cm™', 1450cm ™!

(1,4 Ypns anMatuAL, mapa-H3oMep)
47. 1,2 -nudennnmeran

V_cy = 3040, 3060cm ™

CHj
veh, =2860cm ™, 2938cm ™!
6CH3 = ISSOCM_I (cnempﬂa ﬁyx)

Bcn, =1452em™

Sy =702, 756cm™ (6wrTa
Ypnabocapnu GeH30N XankacH)

48. Ve = 3100eM ™ Vi e =1385cm”
VE o = 1452em™!
@_N —c=p  Vec = 1601, 1590cw ™!
dcy =686, 75 fem™ (éntra ¥punGocapnui
Genr3om XankacH)

49,
You = 3100~ 3SOOCM_1 {Ky971 BoRopoR 60Fu)
Veoo = 1670, 1650cM ™ ve_. = 1630, 1550cm ™"
80“ = IO?GCMW| 6CH = 73OCM_I (OFTO-H:!OMEP)
50. Monexyrana yqI XHi TyYpAars HOSKBUBANCHT NMPOTOHIIAD MABXYA

6ynu6, 6ynap CH,O, CH Ba CH; rypyxnapuusr mpoTOHNapHAND, AEMAK
[IMP ¢nekTpaa y4 XWJt CHTHAT Ky3aTHHO, CIIHE-CIBHIAPHMHT TABCHDHIA

Kyfuaaruia kypunkinga 6Ynann;
Socu, =33 - 40 M.y (ybrer) Sy =LSMY. (Myanuner)

dcn, =0,9- 1,0 M.y. (ny6ner)
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51. TIMP cnextpza 4,2-4,8 M.y. opacria MymbTHILIET, 1,5 M.y. na
3ca ayGrer curvan Kysatniun. Jlemak, 1,5 my. pa AyGneTHHHT MapxKyR-
JUTH MKKHTa SKBHBANEHT METHJ [YPYXNapH MYJSTHIIET CHTHAN XOCHN
wryBux CH rypyxuuunr nporosnapy Omwnan Gornaurad. Mopnanuskr Ty-
SHIMIY KyHUAaraYa KYprHIILIA Oy naau:
/CH3
N —CH\
CH;

CH rypyxuHHHI [POTORIAPH HHTPOTYPYX TABCHPHAAZ KYWCH3 Mal-
HUT MaiizoHma HaMolH GYnaay.

52. a B A 4,0
H;C —CH;;‘*‘C H—C T 6
A —CHp=—CH;  OupHxmMana KumErmii

Tabuaty Omman Qapx KuraguraH 5 XUI TypAard MPOTOHNAD CHCTEMACH
Mmagkyn, wyHnuar yuys [TMP coextpaaa 6etura cargan HamMo€k 6¥nanm.

8cu,_. (a) =LO m.y. {(rpunner) Scn, = 2,3 M.Y. (uynpranmer)
6CH3 (6) = 1,3 - 1,4 M.y. (Tle'U'leT) SCH = 4,0 - 4,5M.y.

8CH;0 = 3,7 - 2,1 M.y. (KBapr’GT) (MyﬂBTHH‘"eT)
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53. TIMP cnextpnan KyRugary CHrHANIAPDHH aHHKNAH MYMKEH:

8 =7.2 m.y. {cHHrneT) 8 =2.5-3 M.y. (MyJBTHILIET)

8 = 1.2-1.3 m.y. (mybner)

72 M.y. Aa cuurner curran 6¥mnom GeHzon xankacuBMHC Genira
IKBMBAICHT NpOTOHMApH COPANTHHY TackuKknaian, 1.2-1.3 M.y. aaru 1y6-
JIeT cHrHAN MKKMTA YKEHBAACHT METHN IYPYXHHHHI NpOTOHIAapu GYnHG,
MYRLTUNAET CUrHaTHRAT (7 Ta #H3MK) BOpMHTH MKkHTa Methl rypyx CH
Gunan Gornauragmiruan kypearagn. Mdemak, [TMP cnextp uzonponun
. Gen3onra TErHULIH HKaH.

CH:
/ 5 (6)

C{"H {e)
ok
a

54. 0
#
(CHy—CH=0—CH;—CH,—C_,
OH  GapErMana TYpT XHX
HOIKBHBANEHT NpoToH MaBxysn 6Vymod, [IMP chexTpaa T¥piTa CHrHAIL Ky-
3aTHNALH. '

&

5 4 3 2 1 0

5CH;-C0- = 4,0M.Y. (rpunner) GCH)Z 25-30my.  (uymTn-
nner

8CH,--C} =35 my. (Tpunnet) 6CH3 =12 My, (ny6ner)

55. Bupuxmaza 3 XAN HOIKBUBANCHT MpoTonaap G¥irasd yuyH JIMP
Jia yuTa CHTHaI HamMoEH 6¥nanu.

m—@—oenz—cm
6 a
B
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56. [IMP cnextpynard 4.8 m.y. CHHTAET JeHiTepuiira anmMairad rufl-
POKCHA TYPYXHWHHHF curHany, €ynxe OH 100% O] ra anmanmaiing. 4
Mm.y. nark xeapreT CH rypyXuHHHF CUTHAAH, 3 M.Y. CHTHATHHHI MabIyM
{om3u pelirepuitra amvamran WH; rypyXHHHF CHTHanK, 2.6-2,7 M.y. nars
ny6ner CH; rypyxusVHr Pe3oBaHC YacTOTacH xucobnanany.

57. BUPHKMaHMKT TY3H/THLINFA ACOCAH TYPT XHII HO3KBUBAJIEHT OpO-
Tornap 6¥arany yayu [IMP cnextpaa TYprTa CHIHAN Ky3aTHIAIH.

58.
SCH = 5,6 - 5,? M.Y. (rpumner) SCHZ = 2,5 - 2,9 M.Y.

5CH3 = 190 M.y. (TPHIUIBT) (Myﬂb’l‘nnne'r)

59. bUpHKMaza yYTa HOKBHBANEHT NpoToH 6Ynravy y9yH cArsan-
JIap COHM Xam yuTanad nbopat 6¥naau.
5.:“’ = 0,8 M.Y. 5CH =15 -2,0 M.Y. (M)U'IBTHH.TICT)

Ocn,-s = 2,9 M. (ny6rer)
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60. Bcu,-s = 2,7 =28 M.y, (kaaprer)

SCH = 1,3 M.Y. (TPHHJ'ICT) 8CH3 = 1,8"2,4 M.Y. (MYJIBTHHHCT)

61,
BCHQ-—NHZ =3,7 M. Y. (rpunner) 6CH;—C=0 =3,0 m.y. {TpwiLteT)
SCH3—C=O =18 m.y. {CHHIIIET)

Monaapaur tysmmey IIMP ra acocan Kyimaariya;
HyC—C—CH,—CH~~NHE,

62.
5ap=6.9-7.3 M.y. (MynsTHONET) Socn, =40 M.y (rpunner)

SCH,_CI =35 m.y. (Tpumnet).

63. Moxnaugar TysunHndra 6HroaH [TMP cnektpusia 1¥prra CHr-
HaJl Ky3aTHIHILH MYMKHH:
OCH;

CH,—COOCH,



Sy = 4,5 M. ey, om0 = 3.2 3.9 M.Y. (mynsTymer)

5CH3 =15 m.y. {MySLTHONET)
Ho3KBHBANEHT NPOTOHAAP CHCTEMAcHHH CHEKTpra OunoaH A;XiY
Kunuh Genrnnai MyMKHH.

65. C=C Goruna >prxun aiinapvur 6YmMarady yayH xap up NpoToH-
JIap HOIKBHBANEHT XONaTHAa O¥nams, MYHHHT YHYH XaM yJap ciMH-CIIkH

TabCHPIa yypaiin.
dHe=62my., OGH=53my., 3H=4.7w.y. (tpunner)

SH=3.5my., SH=1.8 m.y,

H,

? & 3 3 3 2 ! 0

66. HHTpOo30-TeTparnApOXMHONMH MOREKYTACHIAIY CAKKA3UHYY Yr-
JEpON aTOMUJary¥ BOAOPOA ATOMH XpoMOQOp HHTIPO30 rypyxu Ounag
KYTIPOK Tabcupga G¥nraHn ydyH YHHUHT CHTHATH KYHMCH3 MArHuT mahao-

HuJa HaMmoéy O¥naaum.
s 4 OHy=7.7-7.8 m.y. (mybiter)

6 3 6H§_6‘7=6.9-7.3 M.Y. ('MYHBTHI].I'[CT)
7 O:j 2 dH,=2.8 m.y. (1punifeT)
N 0H3=1.6-2.1 M.y. (MynsTHILAET
11120 8H,=3.8 m.y. (TpumsieT)

290



67.
SNH = 4,6 - 4,8 M. ¥y. 80(_:[{2 = 410 M.Y. (KBﬁp’I‘E’T)

SN—CH:; = 2,8 M.y- (Ryﬁnelﬂ) 8CH3 = 1,0"‘" 1,3 M.y.(TpImnerr)

i 1
»
T -
-

5
68.
Oc.o =190my. &_oy =158my. 8. =130M.y., Soy, =20M.y.

69.
ao_c,:o == 138M.y. 80_CH = 78M.y. SCHZ = 70M.y. 6CH3 = 20M.}'.

70. CH;-CH»-CH,-OH

10 100 &0 60 40 : 0 Y
d_ocn, =78 M.Y. Oop, =40 m.y. Bcy, =20 M.y.

7L §ouy =120 M.y, Sy =35M.y.
Scp, =30 m.y. By, =25 M.Y.

3
R
iy



140 '120 ’ 'mo 80 ;i(! 40 20 0
72.
SC=0 = ISOM.Y. (a) BCHI*C=O =67M.y. (6)
aCHﬁ—O =30M.y. () ﬁcﬁl = 20m.y. )

73.THOMANEMH KHCIOTACHHHMHT opmynacura acocan “C chiexTps
CHTHAIUTAPHHY Ky HHZRrHIE HIOXTALT MyMKHH:

? a § Z
HO—& i~ —c%
H OH

a=36,9 m.y., 6=40.2 M.y, 8=175,3 m.y. r=177,0 my.
YHAHT “off” pezoHaHC CIeKTPUHK 413ub KYpcaraMus.

74.

a 8 A r ¢ & -
HJC"‘CHz"'F"'CHr""C“CH: HAHr “C CIiekTpH

MONeKynazarn kuMEBuli TabHaTy OWIAH (QapK KHIALHIAH YIIEpOR aTOM-
fapura acocaH ONTHT2 YINICpOA CHMrHAimapuaaH ubopat, xanBangard
KMiiMaTaapHH 3LTHGOpra oMb, yaunr “C crekTpuHy KyHusaruya udona-
NAH MYMKHH:

268



150 160 140 120 toD 80 60 40 20 o

75. 2-MeTHIAMHBOSTAHONHMKE C CHIEKTPIATH YITIEpOA CHIHA/NA-
pH KyMHAArE coxXanapia HaMogn 6% razu:
5N~CH, =30 M.Y. (a), 2 6 .
8NCH1 = 48,0 M.y. ©), H:;C—'Il“l‘—CHr—’“CHz—"OH

H
6CH3-0 - 60 M-y. (B)

76. Tabuuit Gupriva nuvasounusur C CHeKTPHAATH CHIHALIADH
KYHRAATH yriepos aToMNapura Teruiuty Xucobaanan:
Seo=173 My,  8C0=137my., SC=110Mmy., BC=70 M.x

8C=T8 m.y., SC=62 m.y., 8Cs=136 m.y. SC=30my.,
5Cs=8 m.y. 3C,=18 My,
OH ,,0

77. TIpomHH aMIHOKUCNOTACHRMAT °C CRIeKTPHHY KyHHIarkya u-
3O K PCATUIL MyMKHH:

a 6 Scy, =246 M.y. ), Scn, =298 M.Y- (6),
n[ N L‘ CH—O SCH, =470 M.y. (g), ey =621 M.y. (©)
N 3 Bceo = 1753 M.Y. (1)
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180 160 140 120 100 R0 b 4 1)

78. da=123,6 my. (2), 6
3cw=135,7 m.y. (6), Z N a
Scy=149,8 my. (8) |
N B
N
B # *
B
180 166 140 120 100 B 6 4 20 D

79.XIuCTeHH aMUHOKUCTOTACKHUHT ~C CHEKTPHAATH CHTHAMAADHHN
KyPunary4a u3oxam MyMKHH:
OCH;-8=28,2 Mm.y., SCH-N=58,4 m.y., Bco=t77 M.y,

80. Huranousunr °C cnexTph Ba yriepos aToMIapHHHHE BOAOPO.
avomiapy OUNAH COMH-CTIKH TABCHPHBH YbTHGOpra onub, yruur "off" pe-
3O0HAHC COSKTPHHE KyifHaaruya un3kG Kypcariill MyMKWH:

OH 0O

HO

-

T
150 Lod 140 120 o0 80 60 an 20 0
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81. Macc-crextpzarn 159 son MoneKynap noHra TVFpd Kenu®, 144
Ba 116 uounapHMur XocHn OYNHOIM TapMOK 3aHXHPAH TyJHTHIIRATH
aMuuoxucora Xxocwtacunan CH; sa
N GYNAKAAPHMHT YHKHE KETHINMAAH XOCWT
H,C CH} ’

6¥nagd, EHTeHCHBMATH 100 douz 6GVnraH 86 Maccain HMOHHMAr XOCHN
Oymnupr momekyRAp woHmad# maccacr 73 ra tedr Oymray COOCH;
6¥naxHuEr UAKHG KeTHILH GHIAH M30XTAHAKH.

Jemax, Gepunran Macc-cUekTp b TYMNVIGARIY aMUHOKHCHOTAHAHE
9THN >PUpHTa TYFPH Kenau.

+

H,C "‘(-:H HC 4+
CH—CHs~CH—COOHCHs : ‘cu~-c112-_(|:H—cc:.oc,n[5
H;C
N B ,
, Hp cn, NH
—-CH--..CH3
—COOC,Hs
H,C . CH2=(|:H—-C00HC2H5
“CH—CH;—CH NH;
HiC | . 1§13
NH,

36

82. Moamasnnr macc-criekTpuga Monekysnsp wod 168 nan 139
GYaKny MOHMAHT XOCHN OYAMINUEWM yHnaw maccach 29 ra tedr Oynran
CH;-CH; rypyxstausr Yngué KeTHInn $unaH H30XMam MyMKHH, 125 mac-
cani G¥nakig #oH Xoci GYAULIM H30MPOMUA TYPYXUEY YMKUO KeTkiuu
Onnan comup O¥nanu. Jiemak, macc-crekTpHUHC Oeprad kuimaTtnapira
acOCaH YHra b Ty3unuiunu OHpaKMa MOC kenaay.

CH; , CH;
OSCHZ——CHs —CH; —CH; Cﬁ
—————r
CH—CH, '

68 Ly St H~CH,
;] —-C ~CH, 139 Hs

CH,

OLCHZ_%

125
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83. Macc-ciexTpia xocun G¥nraH HOH MacCaRnapHHHHT KHHMAT-
napura Gunoad Opyrro dopmynacn CeH0 G¥nran mMoasa H-3TMAIPO-
MWIKETOHTa TYFpH keladd Ba GYnaknmapHuHr Xocun OVNWIIMAN KyHusa-
ruYa upomATAIl MyMKWH:

+

M-29
-CH, —CH;

: +
{H;C—C Hy—CH; -;-CHZ—CH;.,]
100 b

+ +

— H,C—CHy—CHy— ——» H;C—CH,~—CH, *CO
1 7 8 43
+ . *
H;C——CHz—I(i‘ — H;C—CH, " CO
57 © 29

84. Macc-criekTpaa RHTEHCHBNNTH 34T FoKOpy O 1irad nonnap 57, 41
Ba 29 Hynu6, ynap kyiupard Ty3HIMLIAAH ORpHKManan Xocni 6ynann.

+

—CH; —CHj

+

[ HyC—CH-C Hz—""CHs} H3C-—CH
—Br 80
109 .
H;C—CH~CH,—CH;
57
+ KalTaAan [YPy%H *

C;Hs * HBr

HyC + %{%—cm—cm \ 2 +

H,C—CH * HyC~CH,
29

85. Macc-cmexTpaa EHMa-8H Typrad H30TOIUIH MOEKYAAp HOHMap
maccanapHEHHr (126, 124) 6Ynumy Monekynana 6poM aroMit GOpIMIHHH
a3oxnaifiny, mWyHMHr 6unmad Gupra monekynsp HoHAaH 17 Maccara Kam
G¥nrau 6¥maxnan Hod (109} OOpmITH rHADOKCHA MYPYXUHHUHT SUKHO KeTH-
IHWHK TabMHHNAiOH, AeMak Gyrapra acocaH GVnaxid HOHJIAp XOCHI
Gy KyHnnarnda Khoaaliam MyMKHH:
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+
—OQH_
[Br-—CHz—~CH2—0H —= CHy—CHy—Br
— By 109

+

CH,—CH,—OH
. . 45
Br—CH, * CH,—CH
3

86. Macc-cniextpna wHreHcusiurd 121 ra tedr Gynrad Oynaknn
HOHHHHT Xocun 6¥nyuy Moamawuhr Tyunui I GopMyaara TVFpy xe-
THIMHE Ba OYnaknapH#Hr Xocun GYMMIIMHY Kylingarmda ndozanaw
MYMKHH:

OH
—_—
CO~—~CH;

C
121
S Q 4
OH
@[ —CHy oH
e ———— L
CH;
108 . 93

87. Macc-criekTpaa Monekynstp dokra HucGaran (M'=131) maccacu
58 ra TeHr 3Hr HHTEHCHB HOH Hamo8H G0, Oy HoH-

HEHT MACCACH, skaaBainad $polianancak, CHy—CH,—CH—-NH;

KOJLIHKKA TY¥py Kesap 3xad. Ulywuur yayn GepuaraH cnektp A Momaa-
HHHT CHEKTPH XHoobranangd.

88. Cnexrpaa m/e 60 MaBxyINHIN, KaABaNAary KuiMatnapra aco-
€AH, CHPKA KHCOTACHHUHT (GopMyacura T¥rpu kenap akau. 100 gons yn-
TEHCUBAMKIArH GRAKNK KOHHMHT XOCKHN GY.nMILH MoRexyap Hod M aay
MaccacH 15 ra Tenr 6¥acan sappauanunr (M'-15) 4nkuG xerainu Gnal
GOFIHKOEP, AHHA Oy METHA TYDYXHIAHD
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— éH; +6—0—H
(/0 _/ g @s)
HC—CC
\ 0 @)
&+
CH}"'—:C - H;O- e
(42)

89. Xanpanna Gepunran Kuiivarnapra acocad 102 macca CH3-CH;-
CH,-COOCH; monexynara TYFpH Kelaimy, YHAAH 3HT MHTeHCHB OYnaxiiw
HOHIAp Kyiuaaruga xocun 6y nagu.

+
- +
[H}C"’CHZ"‘”CH;_‘CDOCI'{S ] e HyC o+ H;C“CH;“CHZ—COO )
87
H;C—CH,—CH, + CHy,COO
43 (100 %)

90. Macc-cnekrpaary KubiMatnapra 6iHoaH OGepuAran Moana Hop-
Man TY3WNHIAH NEHTAHONTa THFPR Keaall, YHUHE MOJIEKYAACHAZH XOCHT
G¥nrad KOHIapHU KyRuaara Yu3Mana pdoganait MyMKEH,

- 1+
LCH3-~CH2—-CH;—~CH2-—~CH2-—OHJ

87
M—H;O +
CHy—CH;=CHy~—CH=CH, * H;0
CH2=CH3 70
CHy—CH=CH, + .
42 CHZ-Cﬂz-"CHz:CHz * CH;
55

1. Kapsastmarn KWHMAaITA acoCaH MAacC-COEKTPAA HHTEHCHB
KyphuHuiiaary 43 maccamy HoH Sopmitrn GupRKMana Nponnn rypyxu Gop-
MUTHHY KYpcaTaiy, XxaMaa xocun 6Ynrag 6ynakan wod maccanapu 6¥itnya
OUpUKMa KETOKICNOTArA TYFPH Kelau.
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£ 4+
- +
[ CH;—'CHZ—CHZ—CI“—C:; ’ ] IM—17]

tio

0 0
+ L . +
—_— CH;—CHZ—CHz--ﬁ‘—C/ — > CH~CH—Ci* ¢—C7

O
1 9 56

2C0O * CHy—CH;—CH,

43

92. Vb cnextp: Ay =270 M (L2 w%)

Ay =295 um (n2>n*, CO)
C : §

MK, cnetcrp vCH3=2820 em-!

vas
CH,=2940 cm-1

- -1
Ve.o = 1695 em

Vo _p =1610, 1515 eM™!
XANKACH)

(Benaon

B, =835 cM - (i1apa-u3oMep)

IIMP cextp: 5y o, =387 M.y.

Samt = 7,02; 7,83 my.
3 Cfi =9,87 m.y.

Vb, UK sa IIMP cnexkTpaapHHaMar MabiyMOTAapura acocadH Ho-
MARTYM MOJiAa NTapa-MeToKCH Gensansierus xucobranany.

0
/
co{ ol

H

93, 3-BunuauzoTRouranatHMEr VB CHeRTPHAA 2COCAH 3 Ta Makch-
My™ GYnnG, yrapaurr kuitvariapn 222, 260 sa 280 HMaad ubopar. Arap
BEeH30/T XANKACHHHET 8H 3amxupHaa Kymbor 6ymaradaa, ¥b crekrpusa



180, 200 82 250 pM ra Tedr GYnrad MakcuMmymnap vamModn 6ynap anw, am-
MO 10KOpHIATH GHpHimAda GSH30NT XATKACHHHHT T-3/IEKTPOHNAPH BUHAN
rypysuzard kKyméor GuaaH ¥3apo TabCHpAz 6¥nrand y4yH Genzonnary 3
Ta 10THANI MaKCHMYM IOKOPH TYNKHHIH y3YHIMK coXara Kapa® Cribkui-
ap {GaroxpoM crmxHuL).

WK, cnekTpiaa KyHHAATY OTUTMI YaCTOTAMAPH MaBKY L

Vorecas = 2000, 2050 cM!

Vesc = 1590, 1580 o™
800 cM’! yura 8nma-En Typrax apomatix CH rypyxnapurusr redopmaui-
on TeGpanuuy (1,3-rypaaru ypun ammamum). [IMP cnextpia apomatuk
apoToHAap 6,7-7,5 m.y. coxana wamodn 6Ynub, hopmynana Gearvsauran
Gouka aporornap, aeay Hi=6,64 my.; Ho =528 my. sa H; = 5,70 m.y. na
Pe3CHAHC CHIHAINAPRE XOCHT KRIany.

94. Monpanuar IMP °C cnexrpuza 120,7; 136.3 Ba 157,5 M.y, yr-
REPOA CHTHAJUIAPHHAHT HaMOEH Gynuum xumeEsnii Tabuartu 6mnan gapk
KAAMHraH APOMATHK XQNKARATH YrAEPON CHTHANIAPH MaBXyLIAruKH,
24.4 Mm.y. 3ca amudaTHK PATHAKUIH YriepoA GOPIHIWHE TacAMKAAHIH.
Cnexrpunur 6y ManayMOTRapHHM pacMaa Gepunran TIMP cnextphusr
CHrHANLTAp KHiiMaTd xaM TacauKaaims. [IMP crexrpaa 6.5 M.y.-8,0 m.y.
OpanHFMIa Mypakxa® cHMHATHUHT HaMOEH O¥ L, MONeKynana HPHIUH
Xanxkacu GOpiuruHm KYpPCaTai¥ Ba YNAP NPOTOHAZPHWHI PE3CHAHC CHr-
Hannapk xucobnamamy. 2.3 M.y, CHHIJIET CHTHAN COHH-COMH TAbCUPHIa
YUPaMarad METHI TypyX¥HHHHI' CHrHaup. UHTerpannuK HHTeHCHBIIK-
K4 OHROAH, HKKHTA METH rypyXd COPAHTH, NUPHANH XaNKacHAA 3¢a yura
npoTosnap Gopruruny kypcaramu. Jemak Oy Moxna 2,6-myTHAWHTA TYFPU
kenamn. Macc-cnekrpaary M*=107 Gopaurn xam Oy Oupukma 2,6-
TYTHIXAH KAHARTARY TaCAHKAAHAM, 92 MaccanH GYnakiy woH MOAEKYIRp
HoxnaH 6urta CH; (M -15) wukub kerumy Onnad coudp 6¥nagu. Hemax,
CHEKTpAap MabTyMOTHTS ACOCAH, HOMALIYM MOAIA 2,6-TyTHIKH 3KaH.

N = 3
| —15 IR
Jtm ———— =
HaC CH, H;C

N N
107 92

95, Moaagansar Yb cnexrpuia A=240 HM pa Maxcumym Gopanrd
monexynana C=C GopmariHH Kypcaragy. UK-cnextpaan Ky#yunary qacro-
TanapHu KYPCaTHI MyMKHH!
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vou=3000-3500 oM, v, = 2970cM™, vy =28B50cM ™, vec=1550
cm, Scn, = 142007

{IMP  cmekTpla, apoOMATHK [POTOHAADHMAT Xocun O¥adim
COXacHZa, 7,5 M.y.Da MynrThIUIET, 6,3-6,5 M.y. Na 3ca kBaprerra yXmam
CHIHal HamoéH G¥aanw. Kyucus Maruut malinon 7,5M.y.na cHrHAN rere-
pORTOMIa AKHH TYpPraH apOMaTHK XAIKaHMHT CHIHamM, 6,3-6,5 M.y. marm
YHIAH Y30KPOK XofUtamrad NMpoTodnap cHrHamu xucobmanand. 4,8 wuy.
narn cunraer OH rypyxusnsr, 2,8 M.y. aarw aca CH;O HEHT curuam neé
kapaui MyMkuH. Jemak, 6y moana croexTpirap MabayMoOTHRR acocal Qyp-
$ypun cnupTAra TYFpY Kenanm.

L

Q CH,—OH

96. Vb cnexrpuaa 200 sa 260 1M napmaru makcUMyMnap Momaa
mofexynaciaa Oewzon xanka Ooprmrnou Kypcataad. HK-crextpaa
KyHuAard yacToTanap Maexya:

Voo = 1650cM ™ Vi, = 1550cM B (KYYmH  HHTEHCUBAMK),

Vo, =1390cM T 8oy = 800cM™ 1,2,3-YpUH anMamw TypH.

IIMP cnextpaa 7,0-8,0 m.y. opandrkna pesouanc curnan Gexson
XaNKACHHUHT [IPOTOHNAPH, 2,3 M.y. Jard CYHrAeT curkian CHs rypyXuHHHT
carHamaaup. Monekynap MaccaHunr 182 ra Tenr G¥naranaury Oy OupHxMa
2,3-IMHATPOTONYOII2 TYFPH KEMHINHHE KYpCaTanu,

CH;
NO,

NO,

97. UK-criextpaa 3200 cM™ coxackaa keHr maknaa sacrora Gopau-
ru Moziana OH Gopmruun kypeataan, 1650, 1700 eM™ a2 YOKODH MHTEH-
CHBNHKAA YACTOTAHHHT S¥AHH kYmbor Ouman GornaHrad xapOOHMI ry-
pyxu Sopnurnyu Tacaukaaiad. YbH cnektpuna A=225 uM.ha MAKCHMYM
Gopaurn Monekynata Kymwbor Gopnurdgan ganonar Gepary.

ITMP cnexrpra 6,8-7,3 m.y.na MyneTHILIET, 5,5-6,2 M.y.0a 3Ca KBAp-
TeT-KBapTeT curHawnap 0Vmnb kywGoraa xofnanirad onedud mpoTOH-
JIApHHHET CMTHaAM xucoGaaHapn. Kyducws MarHut MafiloHm coxacunari
curdan -CO-OH rypyxura skuH Typra# ole¢pHH NPOTOHHHHMHI CHTHANR,
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12,2 M.y. fard curdan kapGokcus rypyxugar OH HUHT nporoura re-
FHIINM cHrHan xucoGnauanw. 2,8 sa 2,1 sy, mapna Bup-Gupura ¥xnsam
AyOrieT-py6reT CHPHANNADHHMHP Hamo®y Oynumm  kywbor Ounan
6ornanran CH; rypyxu spkus afinaHupira ara O¥namMarand yayH HOIKBH-
BANIEHT XOMaT Byxyara kenHG nyOner-gyGnerra axpananu. Mace-
CHIEKTPAary MONEKynap HoH Maccacd 87 ra TeHmmruny ssTudopra onub
Ba ¥B, KK pa [IMP cnextprap acoCHI2 HOMABIyM MOAAA KPOTOH KKCNO-~
TRCHra TETUULIH 3KAHTHTHHY TOMMLUI MYMKHH:

Kporod xucaoracu

98. VIK-coextpaa 1550, 1590 sa 3100 em~" map Gopnury Monaana
C=C pa xymbor Ounan Gornanrad CH rypyxnap Gopmirnay kypcarand.
¥E crniexrpaa 200 ga 250 o napna MakCHMYM MaBXYZITHTH T—1T* 3/ieK-
Tpou Y Gunan uzoxnanysan C=C Gopmirusy Taczuiaing.

IMMP coexTpra anngaTRK OPOTORNAP COXACHAA CHTHAN HYK, Aemak
Monza hakar apoMarTHK xankaiaH ubopar. Macc-cnekTpaary MOMEKYIAp
HOH Maccacu Ba yuaan xocun 6¥aran 6§ nakau Mosnap Maccacura 6uHoasd,
GupuxmMa gypaH MoJeKyRacura 'rj'frpu KeJTHiON TacanKiaHaay.

B,
69 \CEH; 68

99. Moananusr VB cnekTpyaa HKKNTA IOTHITHIE MaKCUMYM HaMOEH
OYrmu0, HHTCHCHBAKTH FHT IOKOpY OFIran 240 HM ard MakcHMYM MOJie-
Kynana kjuibor, 320 HM KyqcH3 MHTEHCHBAHKHNATHCH 3¢a C=0 rypyxu
(n—7*) GopAnrHHH TaCAHKTANIH,

HK-cnextpaa 1630 pa 1700 oM’ Ky4iH IOTMRRII 9aCTOTACMHMHT
6¥anmuy Monexynaza kapGoHHEA rypyxu Oopmurd Ba yausr kjuGor Guan
Goraaurannurnky xypeataau. 3000-3600 cM™ opanHFHIa IOTAIHEI YacTO-
TacuHurr 6¥nmaranmnry OH rypyXueEHT #YKWrunay navonar Gepany,
1380 Ba 1430 oM oM -CH; rypyXHHHHT CHMMETPHK Ba 4CHMMETPHK Ba-
TieNT TeCpanmnrapuaup.
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NMP criextpaa yyta cHrean 6¥nu6 ynap 6,0; 2,1 Ba 1,8 m.y. Japna
XoCcHN GYIamd, CHTHAIADHHHT BHTEHCHBAMIH 1:6:3. DHI Kydcu3s cHrHan
6urra npoToHra TeruiMnH, AeMax OGupHrmanarw onedun Gorwpa yura
¥punbocap mMasxkys. Onedunga C-H rypyxu Gopnuris WK coexrpra 830
oM™ naru wacToTa GAnay XaMm TACAMKNRHANH, YYHKH Gy FOTWIMII YacToTa-
CH Sry YIVH TEMHLIIA XHCOONaHauH.

TTMP criexrppary 2,1 M.y. Ba 1,8 M.y Dard curdamnap kumépkil Ta-
Guark Gunan GapK KUIAANTAH METHN TYPYXNapH XucobGnanau.

Macc-crniexTpnarst Monekynsp HOHHMHT Maccach 98 Gynravu yqym
Ba yRiaH mve 83(M-15) sa 55 (M-43) napaunr xocun 6¥muum monekyma-
Ia CH; sa CH;CO rypyxnap Gopavrung K¥pearagu. [lemax, cnexspaap-
HUHr Oeprad MasIyMOT/IApHTa acocal Oy MOMIa MESHTILL OKCHARMA THFpH
KENHIBUHH K¥PCaTany.

MiC_ . H
* M-S Ne=e”
H,C H -_ R
Nemc” 83 COCH;
id
H,C \COCH3 M=43 HC H
98 B ’ \c pid
A=
HyC

100, Monnapaur MK-cnekTpraa Kyaa Kywin HHTeHcusmkaa 1720
em” wacTota Xocun GY¥nHWA KapGOHMT rypyXH GODNMIHHM KYpCaTan.
1380 oM™ - METHA TYPYXMHKMHN CHMMETPHK Ae(OPMALMON TeOpaHHIIM,
BaneHT TeGpanumaap sca 2800-3000 cm™ opasuruza 6¥aramu yuyw Morne-
Kyrapa acocaH TYHHHraH YriesoaopoN panMkaLIapH MaBKYRNHIHHU
K¥pcarany.

ITMP cnexTpaa apoMaruk MPOTOHNAPHHHE PEIOHAHC CUTHAIAPH
COXACHIA Xe4 Kandali CHraainap KysatuaMaii, AeMak, KyurGor Ba apo-
MaTHK XaiKa poTonsapy 6¥nmacanrigan aanonar Gepanu.

[MMP cnextpnar 2,5 m.y.narn tpumaner curnan CH,-CO- curnamm,
2,0 m.y. cunrner curnan CH;-C-mporonmap cursamd, 1,0 m.y. maru sca
CH, 6unan &nMa-8H Typran CH; TYPYXMHHHT CHIHAMUTADHra TErHULIH
xucobnanagu. Monexyiap maccacHRuHr 86 ra TeHrMHruHM pTHOOpra
o6, xamia Gowka cnexTprapHUHT Geprar MabIyMOTIapara acocad Oy
MOIA2 METHI-H-NPOTIHJI KETOHTA TYFPH KeMHIINHN aHMKIAL MyMKHIL

H;C—C —CE lz"-'CHZ—CH3

86



101. Benzon, tonyon Ba >tunbexsonrHHr Vb cnektprapn Oup-
OUpHra >kyna AKud 6%ud GeH30q xankacHra METHR Ba 3TRA TypyXJapH-
HHHI KHPHTWIMILH GeHson MakcHMyM KMAMATIapH (Auax=240-260 HM)
Yarapumra KaM Tabeup 37agd. DeHMTATAHUH AMUHOKHCTOTAcH GeH30/-
KeHr OuTTa Ypunlocapnd xocunacura kKupand. PeHUNATAHEUHHHHLD 10TH-
MU CAEKTPY YHHHT OEH30N XaNKacMiar# A-3MeKTPOHIapHHUHT T—»7*
3INCKTPOR ik Sunau xocun 6¥namu. Hlynunr 6unan Gupra &x 3aHXwp-
Ja aMHHO Ba KapOoKCHI rypyxnap TRbCHPH HATHKACHAR Auug=237 HM O2
Xocun O¥nca XaM, YHUHT MHTEHCHBIMFH OeH30i, TOXYOI Ba 3TwibeH300-
HHKWAAH 10K0pu OYmaz.

102. THpo3nH aMHHOKHCAOTacH GdeHUnATaHWHAAH Napa-Xoiaria
rAApOKCUN rypyxu Gopnurn 6nnan dapk Knnagy.

OH
CH,
HZN—J:H—COOH Hy,
H;N —(IJH —CO0H
DeHURATaANA THPO3IHH

(Deron, aHH30T, M-KPez07 Ba THPO3AH MOAEKYNAacCHHHHT ¥b crexTp-
napu OeH3oNHKKMAAY KeckuH dapk Kunnb, KyTOnM rypyXJIapHHHT MaB-
ayanury GeHzon IOTUNHLL MAKCHMYMIAPHHH GaTOXpOM CHICKHLITA ONHG
kemamn  (Aua=270, 280 wum), pH HUHr HeliTpan KHCTIOTARY
KHHMATAZpHAA THAPOKCH FYPYXH AMCCOUHMALMANAEMAraH, MIYHHHI Y4YH
THpo3uH YB criekIpuaa HHTeHCHB MakcuMymnap 192, 222 um napaa, WH-
TEHCUBIHIH KMMUK GYnraH MakcuMyM 275 HM O3 Ky3aTHaaH, aMmo
HIoKopul Myxutaa THpoauHaard dexdou OH ¢reHonaT xonarra yrranu
YMYH MOJIEKYAAQ HOHIM KypuHuwina oynand. By aca makcumymmapHu Ga-
TOXPOM CHDKHIITa onub kenud, 240 Ba 290 HM napaa xysatwnann. by
MakcHMyMNapHuHr yaTpabunadina cnektpaa ky3atuadumra cabab, okenn
Tapkubuza xpoModop rypyXaapHuar Mamxynmurumnp. By xycycHaraaw
OKCHN TapKHOGHAA AMAHOKHCIIOTE MUKADPUHH HHKTAULAA HILAATHIAAH.

103. TpurTodas aMEHOKHONOTACH HHAON XOCHMACH XHCOOGNAHAAM.
Tpunrodal cuexTpria I0KOPH HHTeHCHBAArd 195 Ba 218 HM MakcHMyM-
Jap, XamJa KHMMK MHTCHCHBNUKAATH MaxcuMyMm 279-280 HM aa HaMoéu
6¥namy. HHRonparura YxXmaim TpUNToQaHaard WOTHAKNT MAKCHMYMIAPH
CUCTEMAZIATH 7-3JIEKTPOHNAPHUHT T—yT* HICKTPOH YTumiH GHian coaup
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6Yyrasy. Mugonsanr xocHnamapy 6Yiras ckaron Ba TpHNTOdan CrekTpna-
PHAA MAKCHMYMN2P MHOORRaH GapKIHpoOK KarTa TYAKME YIYHIEKKR CHIT-
seumn Ornad coaup 6¥nmany.

Tpumrogat FOTHRMLI COSKTPUHART Y3rapumn pH Myxurra Xyra
KaM GOFNaHTaH, CyHKH HMHH TYPYXHHHHT HOHJAHHINH HHIKOPHHHI XKYl4
KaTTa KOHTIEHTpauMscHAa OFIHIIA MyMKIH.

104. Xamma IOTHAHIOH MYMKHH Oynran rypyxnap Moneryna Hy#g
Oexurraran Xonataa x(oﬁuamraﬂ, APHH 2THREHTTHRON 3PHTYBYHCHHWHT
TABLCHP 3THEIM Ky3a3THIMaH L.

105. ¥arapmaran Ba aeHarypaunsara yuparai JHK dapnapuau 260
M coxana HInKOop Ba KalHaTHil HATHXRACWZA ONTHK 3MUIMIHHH
y3rapuuusa yprauul Ganum MyMKHHE 8KH UKKHHGM HYJ y3rapMarad Ba
AeHarypammara yuparad NHK ma Vb chekTpuHH Yryail MyMKHH, YyHKH
KUfiMaTiap HKkana xonarza 6up-oupaaan Gapk xpnani.

106. Alinanma JUXPOM3M CIIEKTP MaKCHMYM Xosarnapura OuHOaH
Oy Mozranap onTek Momnanap 6ymi6, mycbar AZL yurra 6ypanuran aso-
mepra, Mar(ui AJ] rca vagra OypaguraH ONTHK W3IOMEDHTa TErHULIH
6ynub, ynap aRTHIIOANAp XHcobnaHaau.

107, Oxcunzary THPOINHHARHE AJ] CIEKTPMAYH, THPOSHHHHUHI HOTH-
JIHM MAKCHMYMH KHAMATH COXacHOa Ky3aTHIL MyMKiTH.

108. OpurMagary pa KpuCTALAATH xoHGopMaima Typiiya 6y nniun
MyMEkHH, Dapk Kyla kaTTa GYImmuy yuys 8ku Kyxa ragpohod EkH Kyna
XaM raapodin coXara >ra 6¥mmin kepax.

109. _
Voon = 30003100 M~ By, =1460cm™
Voo = 15001600 cm™
. ,g:’ . AL Vim, =3300cm™ viy =3400 oM™
A Y
OH v, =1680~1700 cm™’
MeHUTanaHmun

28)



OH Bep =820, 840 em™" (1.4 ypurommanzur)
Veey = 3000-3100 cm™!
Ve = 15001600 cm ™

0 S, = 1460 cM™ Vigr, =3300 em™'

HN~CH~C__ \
TOH Vi, =3400eM™ v, = 16801700 em™!
Tupoanu -
Vo = 3200-3300 cM™ (ienr maxnmaru dac-
TOTa)
i L Ve =2600cM™ Vig, =3300 cm™'
I‘IS‘—CH;"" i —C‘\OH as 4 -1 6 _ -1
H, Vi, = 3400 cM™ B¢y, = 1460 cm
wHcTeHH Voo = 1680—1700 cm™

110,
0 Bcp, = 1380 cr™
CHy—C—~NH— & —C

G & by OH Wi, =3300eM™ v =160-1T004"

Gly-Ala (Fmawmit-ananiz) Sy oo = 1680 eM™
van =3200-3300 0™, 1720 eM™! Sy = 1590 om™

111, Tupoznn aMmHOKMCIOTaCHNA MOneKyaanapapo soaopon Gor
Masxyd 6%iub, yHH aHMIUIAtE YYYH CHEKTPHH TYPTXAOPRK YINiEpOd IPH-
TYBYAIA THDOSHHHHHT TYPH XU KOHUCHTPALMANA HamyHanapHRH 3000-
3600 e coxana yprammmn 3apyp. Koruentpnanran sputMana 3000-3600
cM~' opasruaa kenr makmna OH rypyXusHHT paesT TeOparuil, Ky
CYIOK pUTMATap/a 3ca Top Iakiaa aHHK kKypuruii 3610 oM™’ 1a groma
YacTOT2 KY3aTUEAIM.

112. Hykaend xuciora acochapiaa, MacanaH aieHUH MONEKYTacHEa
AMUHO-MMHH, UMTO3HH MONEKYNanapuaa sca KeTo-eMONM TayTroMepHs
OYnu MyMERH. AMHHO-UMUMR TayToMephsina HIK-cmexTtpma xam GHp-
navuy NH; wvun wypusmm yayH aca NH mapra TeI'HIUJIH Banext Telpa-
HMnap HaMo&n oynanu. NH; yuyn 3300 na 3400 oM~ coxanapzia HKkHTA
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gacToTa, NH yuyH 3¢a keHr wakngard 6mrra sacrota 3100-3300 cM~'
OPANTHERAR KYIaTHAANH.

Kero-euon Tayromepusaza 3ca cnexTpaa keroH (C=0) rypyxs yuyh,
SHON 1AKIH YIyH rEapokcHn (OH) rypyxnapuRMET gacToTanapd HaMogH
O¥nanu. KeroH wakind yuyH KapOOKCHI IYPYXHHHHT IOTHIHI KapGOHMT
YACTOTACH TaXMHHaH 1680cy da HaModH GYnany.

113. ®ecuunanannd B2 rougumenap  TIMP  criektpmapiHMHr
HuraHAECK yRap apanainmacHHBHT [IMP cnekrpnaprra MOC KenagH, YyH-
k¢ eHHNANaHHH MONEKyfacH TALUAH ApOTOHNAPHHHYHI KHMEBMA Ccwii-
KRB KHHMATNAPHHUHT ¥3TAPHILHTa KaM TabCHp JTalN,

114. Pijnq, GYHKHE CHIHAUTAPHUNT KpaTHD YHKHIIH YUyH TabCHpla
Gynran saponap Gup-Gupn Gunan xomanext OormanraH GYmunw wepax,
OeHaTypanus XapadHHIa KoBaleHT Oormap opacHAd Ysrapuminap Comzup
oY mqaiian.

115. OuMepusamus HaTiKacHna Gornadadtrad wolinarn npoToHmap
kuiimMarnapy Yarapagd. Kynruna vmsuxipap Kedr maknra kenand, OyHra
acocuii cabad moHOMepra HucOaTan AuMepAa XapaKaTUAHANK KeCKHH Ka-
MasiH.

116, UucTeMs aMMHOKHCIOTACHHMHT ~C CrexTp KyHngarwda
KYpHHADAA

N —E
C—C—CH;~—5H
HOO [
NH>
CH CH--8
C=0

L] r T T 3 L) T T T 1 5-
180 164 140 120 L 30 Bl 40 20 0
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117. Anenozpn-5'-docparnuur IIMP croextprua Tys:WmmOoHra
OHHOAH APOMATHK NPOTOHMAPHHHT CHFHAMM 7-9 M.y. COXACHNa, AaHOMEp
MapKa3ZaTH BONOPOZ ATOMHBMHE CHrrannapu 5-6 m.y. coxachuaa, pnbosa
KAHTHHHUHT curbannapn 4-3 M.y. coxaza HaMoEH 6¥nuun MyMiuH, by on-
puxmanMAar criektpy SIMP crniektpomerpuunHr "Bapuan”" XJI-100 typuna
ONMHUD, 3pUTYBYH CYB, 3TATOH MoAAa cuparHmza 3ca yunamdu OyTun
CIIMPTH HILTaTHAKKraH (6=1,28 m.y.).

a=6,2 M.y. NH,
b=8,32 m.y. N Sy
c=8,64 m.y. 0 ﬁ\ ! J
— i b N N/ c
0—p—0—CH,
S A,
H
OH OH

9 8 7 6 5 4 3 2 i ]

118. I'yanozun-5"-ocdarsunr JIMP cnekTpy anenosaH-5"-docdar
apouTHAd oNrHKD, KyHndarn k¥pyuumaa 6¥namn:

~na
e i)



a=595my.

b=8,22 m.y. ' ﬂ
0"—%?—0—1:&2 l\

OH H

IRV

1 (I ¢

PH603a npmmmapn Ba OCI-I; HpOTOH cHrHarmapﬂ 4-5 Mm.y.

OpasniFura TYFPH KeNanu, yAap CYBHUHP cHraautapd Onaan GexwTmwimb
KONMHTAN,

119. N-Dmuan-rmuuHssEr C COEKTPH KyHuparn K¥pHHUILAA

=0

Oy nans:
a=38,0 M.y.b=48,0 m.y. 0 . d
c=1679my.  d=177,1 my. HN __31{2__('3°_N_CHZ_<'3_0H

CH: CH.

C=0
|
C=0
L'w‘ﬂ‘

T T T T T

b
180 6l 140 126G Lo &0 60 40 20 0
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VI BOB
TECT CABOJLIAPH

1. Duzuxasuit ycmyGnap dunfa xaficy OHpPH IAEKTPORNAPHHHT
TAITKH MAarHUT Mal{foHuaars GaonuaTH Gunad GOrauK?

a} Vb cmektpockonuq. §) CoexkTpHMHr KOMOHHAIMOH COYUAMIIM.
B} DNEKTPOH HapaMarduT pe3oHaHc. I) SiApo MarHHT pe3oHaHC.

1) Mngpaxusun criekTpockonss.

2. MonexynanuHr KyTOAAHHH xapatay Drna usoxnaHanurayd Qu-
3HKABHHA ycryOHH aHHKIAHT.

a) YB coekrpockotud. 6) Undpakusun cnexrpockomnud, B) Mace—
~nexkTpockonid. 1) CoekTPHAHT KOMOMHALMON COMHANIIY. A) IeKTPeH
NApaMarHUT Pe3OHAHC.

3. n>7’ ekTT A YTANra TErHuuTH OYaraH rOTHIMIE MaKCHMYMH
KaHpail MyXuTAa CreKTpA2 Kysaruamaiian?

a) Kyr6ens sputysun. 0) Kytonu 2putTyBan. B} HumKopuii MyXHT.
7} Kncnorann Myxur. a) Cyeisy Myxur.

4 Tynxue y3yssauk wuliMare A=217 UM ma xaHsait Snpnmammr
KTHAMIL MAKCUMYMHE Ky3aTuiaau?

a) DTuneH Xocumuiapi. 0) AnerusieH xocHanapy.

B) Bewzon romonoraapu. r) 1, 4—~6ytanred. 1) L{uximorekcas.

5. FOrunun MakcHMYMAAPHHUHT COHH MKKHT2 6ynuwa kanpali Gn-
pHKManapaa Ky3aranaay?

a) [udenun. 6) Auerodenod. B) Crupon. r} Hadranus, aHTpaueH.
a) beHlon roMonornapn.

6.VE crextpra kalicH 3MeKTPOH YTHILRAPHUHT KUAMATH IpUTYBUK-
avHr Tabiaryi OunaH y3rapaau?
a) §-»8". 6)n—n’. B) AOT. r)n—>d. 1) n—>d sanon’

7. Pacmparu YB cnextp ka#icit GupuxMara TYIpH kenaan?
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Ao
T T T -
22 240 260 0 3%}
CH; NH,
a) 6) B)
—CH; H
8 ©—é=CH2
r a) |

8. Kero—eHon TayToMepha MaBxynurusd Yb cnexrpockonns &p-
JaMH/a Kaic GapuKkManapaa Ky3aTHII MyMKHH?

H,—C—C—CH,4 CH:'_CI'_CHQ‘_—C"—CHj
88 § &

a) 6)
@—cuz—g—cm—cuzmﬁ—cm @—cnz—-cﬂz——g—cm
B} r)
CH;~C—CH,—CH;
i
n)

9.Jlambepr—hop xoHYHURTH KaliCH XOAaTNApAa CAKIAHMACHHIY

MYMEKUH?
a) pHTMANA KeTO—eHOH WaKnnap ¥ aHiIH,
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6) DpuTManuHr paurny Gynuig.

B} Xpomodop rypyxnap 6¥nmmamm.

r) KyTOmi 3puTyBun HILNardnuimH,

1) CrerTp KHCAGTANN MyXUTIa OIHHTAHIA.

10. Sxun ynpTpatunadiua COXACHNard 3NeKTPOMATHAT TYAKHH
Y3IYHITUKNAPUMHUHT KMAMaTH.

a) 0,05-0,2 mx. G) 0,2-0.4 Mx. B) 0,4-0,8 MK.

r)9,8-1,5 Mx. m) 1,5— 2,0 mx.

| 1. EpyF/nK KBaHTHHN 10TTaHAAH CYHT MOJIEKY.TAHMAT YHFYHIALITAH
XoaaTra YTHIE BaKTH.

a).107'-107 cex. B) 107-10" cek.

8) 10°-10% cex.. ) 107 cex. 1) 10°%-10” cex.

12. DnexTpoH cnexTpaapia THNEPXPOMMA JKAPAESHH MAKCHMYM 10TH-
JHINMHIKT UHTCHCHBIHIMIA TARCHPH KaHali?

a) Varapmatian. 6) Kamanmi.  B) TYFpU 4H3HK XONATHra YTAIH.
r) Omand. 1) Mkkn Ba yHAaH OPTHK IOTHIHW MAKCHMYMI2PH XOCHN
O¥nanu.

13. VB criexTpocKonus1a WILTATHARINIAH pUTYBIHTIap:
a) Xnopopopm. ) Aumnun. B) Jlvokcan. r) TUn COMpTH.
) benzon.

14.Kypurysust coxXala IOTHIMIN MaKCHUMYyMIapH KalicH GHpHUKMa-
napna conup 6ynaou?

a) CH,=CH-CH=CH; 6) CH,=CH-CH=~CH-CH=CH,,

8) CH,;=CH-CH=CH-CH=CH-CH=CH, r) AHTpaileH.

1) Nupennn.

15.Yuranas OpTUK IOTHNMII MAKCHMYMIIAPH KaiiCH Oprasux GHpHK-
ManapHuHr Yb cnextpHaa KysarHnamu?

a} bewson Ba xocHnanapn.  6) [nen Suprkmanap.

B) T¥iivHMaran ansaerug Ba KETOMNap, r} Kym xankanu apoMa-
THK GHpHKMAaTap. 1) ApPOMATHK HHTPOOHpUKMANZD.

16. FOTHIMILHNED MOMAp xoddHueHTH Ige HuMr xubiMars KaHpail
Oupuxmanapaa 2 0aH Kuuuk S¥namu?
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a) benszon romonornapu.  O) Jlnen 6upuxmanap. B) Kapbouun ry-
PYX TyTraH SHpHkManap. r) AwdmnH, ) deHon.

17, TOTHIMEZHEHT Mo KOMDHIEHTHHIEHT KHAMaTH Kalica m3oMep-
napna karta KaiiMataapna 6ynagu?

a) Hpc—uzomepnapoa.  6) Tpakc-reoMerpik n3oMepnapaa.

B) T¥iHAMAraH yraepoRopoanap U3oMepRapiaa.

r) Uuc—nexanun.  x) Tpanc dekanuy.

18. Kaiicn Meraut Tyanapd Yb CHeKrpockonisia iOTHAHLE COMUP
Kunaau?

a) Hiukopuii MeTannap. 6) Muikopwit ep Metaniap.

B) Mapradew, xobaneT, MUC Tyznapd. r) AmomuHER Xnopun Exu
cympdar, X)) AMMOHEI TyMiapH.

19. Hamynwanap Tapkubunard sneMeHTRap MHKIOPHHH aHHUKTIAMAR
cesrup yenyG xaficn 6upn?

a) AnaHramd atomM—abcopbumany ycyn.  6) AnaHracHs atom—
aGcopOunsany ycyn. B) Helirpon-—axtusaliis yCymm.
r} AToM—¢nopeceHius yeynu. 1) Famma —aGeopGuany yeyi.

20 Judennnxeton (GeHsoheHon) kalich spurypunpa YBb coektp
ojuAranga GHTTa MaKCHMYM XOCHT KHAARU?

a) Cysna. 6) Cnupraa. B) Kucnoranu MyxyTia.

r) Mmkopu#i Myxptna. a) Pexcanna.

21.YD crextp KyHugard TYSHIHIEAIE MOAMATAPRANF Kalich Dupura

TYFpR xenanu?
ipe

)

I 348 260 130 300
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CHy—NH, CH, @—CH;—CH;—NH;

NH,
a) 6) B)

@—cm—-{é—}% @—cu,—g—cn,

r) )

22. PeronnuHT YD COCKTPHAR Apm=260 HM OTHNHII MAKCHMYMH
KaHAal SpHTYBYH MYXHTRAA Ky3aTHIAIH?

a) Fexcay, 6) Criupr.  B) KHcnoTams MyXHT.

r) Hmkopnit Myxur. 1) Cys.

23. Byapopa gopmysacnra acocaH KyHwaarfi DHEHAApHHRT KaiicH
OUPHHHHT Xyco00a0 YHKHITAH Mgy K¥iiMaTi 227 HM ra TeHr?

U CHy=C—C=CH, H,C CoHs
CHs H;é éHz U

a) 6) 5)

ge e

r) K)

24. Sxun YB coxana nHPMAHH MOJIEKYNACURATH 3NEKTPOH
yTHnnapHU K pcaTiHr,

)84, O)mon’. pn->¥. rn-en’ Ban—n. @)oo

25. Kyitupary Ouprkmanaphudr kabicn GupukuHr YB chnextpuaa
Aac=256 KuiiMaT KysaTHIANH?

N

a)



CH; CH=CH,

J

r) o)

26. ONTHK cHeKTpOCKCIHAHUNHE Kalicu Sup Typvag MOLNAIADHHHT
WCTANTaH arperaT XONaTHIATH CIEKTPHHH OMHII MyMKHH?

a) Yb cnextpockonug. ) AroM—abcopbuiay CneKTpOCKOmHA.
B) MK—crnektpockonust. r) PenrreH—Tysunum akampid. 1} Onmwk—
OypHIHLI AHCTIEPCHACH.

27. YK cnexrpockonusaaa 600—1300 oM™ coxamu Ypranmiu yuyw
HIHKOpui MeTalNl TY3NAapHHANT Kaunah Typsaad npuima chdardna $oi-
JaNnaHuRaan’?

a)LiF. 6)CaF, B)KBr. rNaCl. n)CsBr.

28. Opranuk OHUpHUxMaTapHUHI KaHAal chHUappNa KaTTHK Ba
IpuTMa Xonatuza omvmran VIK criextprapu Gup xun 6¥naxu?

a) Kapbon kucnoramap. 6) Cnupmap. 8) AMUHOOMpHKMANap. )
Y3yM 3aHKHPSIRA TYHRHFAH YIICBOZOPOLNAp, CTEPOHIIAD. 1} APOMAaTHK
Gupuxmanap.

29 HK cnekTpockofiiaa aMaTBEraa KINaTHIANIMIAH IPHTYBYHNAp?
a) Cys. G6) Auerod. B) Typrxnopnu yraepoa. r) Xmopodopm.
&) AvokcaH.

30. KapOokcun Ba MiapOKCII Irypyxut TyTrad OupHxmanap KaHaai
xonataa HK-cnextpn onnica Monexynamapapo OOF MaBkyUTHIH CIEKTPAA
Ky3aTijiaau?

a) Karruk xomatna. 6) Cyiok xonatza. 8) I'as xomaruaz. r) Cyiox
KORUSHTPALMANA 3PHTMA. 1) IMYIbCHA X0AATAE.

31. Monexyna tapkuGuaa CH; sa CH, rypyxnap 6¥nca meTun rypy-
X0 Y9yH MyXuMm TeGpaHMm vacToTacH Gopaurusy Tacauxraiaqran
COXAHU H30XJIAHT".

a) AcHMMeTpHK BaneHT Tebpanum. 6} CuMMeTpHK BaneHT Tebpa-
nuut,  B) CumMeTpuk aedopManthon TeGpaHiiL. r) ACHMMETDUK Ae-
dopmanHon Tedpayuil. A) MasTHUKCHMOH Tebpaknin.
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32, T¥iiuHran yrnepogopoanap Monexkynacnrga CH; IypyXuHHHT op-
THO GOpHilIH KaiicH TeOpanHIl YacTOTACH HHTEHCHBRUTHHUHT Y3rapHnmaa
conup 6¥naau?

a) ACHMMETPHK BanenT TeOpanum. 6) CuMMETpHK BasienT Tebpa-
Hum. B) KaituucumoH nedopMatmnon rebpanunt. r) MasTHUkCUMOH Teb-
panu. ) EnnurdyciMoH teGpann,

33.Monekynana auerined Sorv {C=C) CopmuraHy KafcH IOTHIHEI
coxacu Senrnmaifnu?

a) 1500-1650 cm™'. 6) 1650-1900 cm'. B) 2100-2350 cm™.
r)3000-3100 cm™. 1) 700-900 em™. '

34.Monexynana awmii rypyxu 6opaurusu (>C=C=C=C<) Tacauk-
NAHARTaH IOTARUIN COXACHHH KYPCATHHT,

a).1500-1600 ecm-',  6) 1600-1900 cm-'. B) 1100-1200 cm-,
r)3000-3100 cm-'.  3) 900-1000 cm-,

35. Kyitdaarn Ty3WaynapHuir Kalich GHpHIZ Veec YaCTOTa Chiex-
TpAA Ky3aTwmaim?

a)H-C=C-H. 6)H-C=C-R. g}R-C=C-R

) CH;-CH-C=CH. 1) CH;-CH,-C=C-CH,-CH;

36. ben3onHKHr Ky#urarn OepHaraH XOCHIAnapuHUHr Kakicn SHpH-
A2 700—-900 cm’' opanurnaa I0THIHII 4ACTOTACH KyIRTHIMAMHTH?

CH, CH; CH;
@ @L g
CH; H;C N CH;
a) 6) B)
Br
Br Br
Br Br
r Br
r) n)

37. DOHr ioKopM HMHTCHCHBAMKAAH WOTHAHII YacTOTacH HAMoSH
KHTyBYH QyHKIHOHAN FyPYXNapHU K¥peaTuur?
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a) M'anpokcun rypyxu. 6} Amuno rypyx. B} KapSouun rypyxu.
r) KyuiGor (C=C). n)} C-X (X-C1, Br, I, F) rypyxnapu.

38. TeOpaunuHBHT KaHgall Typuaa paieHT GoFfnap yialHu xapad-
HHra yupainn?

a) Hedopmaunon tebpannm. ©6) Masreakcumon Tebpanuir.  B)
CumMerpux sanedt Tebpanum. r) Kalfaucumon tebpaunin.  x) Afinanma
TeOpaguL.

39. KaploHna rypyXWHMHr “3ru3ak HacroTanapu” Ky3aTHIHIOW
KaHOai GUpuKMaiapia Ky3arinagn? :

a) ApoMaTHK aNbIeTHH, Ba KETOHIAP. 6) Kucnora amuanapu.
B} MypakkaG 3dupnap. 1) Kucnora nepeokcunnapu. o) Kucsmora
XNOpaHTHAPHAIAPH.
40. Kytinnarm OupUrManapHiur Kafick OUpHAa ve-o Kditmar kaman-
m?
P L0 Py
3 /4
HyC—C_ Hy)C—C HC—C_ CH;
OH i
“CH;
a) 6) | B)
0 0
H,c—cf’; - B,
CH; H
I) n)

41. DAeKTPOMAarHWT CHEKTPHHHT HHQpPakH3Wa coxack Kavgai
TYAKHH Y3YHIHMKRAP KiHMaTH Gnman w3oxmanagy?

a) 0,05-0,5 Mx. 6)0,5-50 mx. B} I-25 MK,

r) 10-100 k. n) 20-150 MK,

42.06epTOH WOTHIIHIE YacTOTATAPHHH KaHal H30XTallE MYMKUH?

a} Ky4nn HRTeHCHBNBKARMA Hacrota. 6} Onauil oTHAHIIH v Yac-
TOTAHHHET HKKH Mapotadani (2v) KuiMarH. B) Kyucus uHTEHCHBIHK-
aary dactora.  r) Taxmuy KwiMace xaM Gynaiuran dacrota. x) Yprada
HHTCHCHBIHKAATH YacToTa.
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43. Comprnapaa 8xu kapGos KuenroranaplarH MOJEKyJIAl2papo
GorruHr GopnurnEy Kaunalk IpUTYBIMNApaa Ypraumi xepak?

a) Cyspa. 6) Typrxsopnu yraeponna. B) Xnppodopmaa.
r) AileToHaa. A) DTHI CHUPTAA.

44, KapOoH KWCHOTANAPHHHI JHMEp Ba MOHOMEp  XONATNAPH
Ypracunary MyBo3aHAT XaRai 3pHTyBuUHNapna Ypranpnanu?

3) Cys. 6)23runcnapra. B) KyTOGCH3 3pUTYBYR.

r) Higkopuit myxutaa.  x) Kacnorany Myxuria.

_CHy

45, [eM—numeTin rypyxa  C Hy GopiuTHHH KaHaa#H coxana

YacTOTA MaBKyJUTHIH GRUTAH TACAMKAAL MYMEMH?
a) 2960-2900 cm™.  6) 2800-2700 oM. B) 1400-1450 cm™. r) 1370-
1380 cM’. 1) 700-900 cm™.

46. Ligxnonponan monexysnacuaa CH; rypyxusunr saneHr tebpa-
HMILY KaHKal coxaga HaMo8H 6ynann?

a) 2900-2960 oM. ) 2700-2850 cm™. B) 700-800 cm.
r) 3600-3040 cm™. £) 1400-1450 em™.

47. lipxnorekcad Xxankacu 3pPUTMAZA aCOCAH HeyTa koHpopmep
xonatna G¥naan ea MK cnexrpockonug GHNaH TacaHKNaHanH?

a) Bewrra kougopmep.  G) BHTTa KoHGoOpMep.

) Hkkura xoudopmep. r) Yura kordopmep. 1) Oaruta koHGop-
Mep.

48, Kyiisnarn GHpHKkManapRURr kaficy Ovpuaa ve.c UK cnexipaa
KysaTunmalian?

CHy==CH; H H CH;—CH;—CH=CH—CH;—CH;
C=C
R
a) 6) 8)
HyC—CH—CHy—CH=CH; R} Ry
AN
_ Cz=C
Ry R
r) )
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49. KOHUeHCHDNAHraH apoMaTHK OHpHKMaHWHC Kafich Oupuna
700-—800 cm™ coxana GuTTa IOTAMMOI MAaCTOTACH Ky3aTHnann?

a) Antpaued. 6) ®enantpeH. B) Hadramun. r) ben3-aHTpatcH.
5} Beuz-enauTpen.

50. CrnimpTnapmaru Monexynanapapo BOXOPOR COTUMUHT y2URIINTA
KaHAall 3pHTYBYKIAp TABCHPH OYITHIIM Kepak?

a) Kyr6cus apuryBau. 6) Kyrému spatyean.

B} Kucnoramm Myxar. 1) [Tupuaus. ) Hulkopnit MyxuT.

5LYrnesontapHHHT KaicH CHRHI& IOTWIMHI 4acTOTanapH aHuK
Oup—OHWpHIAH DKPANFaH Xonataa HaMody 6 naan?

a) Jucaxapuanap. 6) Oadrocaxapugnap. B) Mouocaxapummap.
r) Monxcaxapumiap. 1) Monocaxapuanap Ba QIUrocaxapisinap.

52. Kucnora amuznapuHusr (—NH—C=0) worunum dacroranapu
HYHZa MyXHMH KafcH Gupy xacobianaiy?

a).NH rypyxwsunr sanest Tebpanuum. 6) CO rypyXusuHC sajleHT
teOpanvn.  B) NH rypyxunnsr negopMaupot refpanminy. r) AMuII-
napgari C-0-—C dorunsnr aneHt Telpanum. 4} C—N—C SorunmMHr
BaneHT TeGpaHuuIy,

53. Amusnapanar VK cnexrpmaarn 3100 — 3400 cM™ coxacupna
HKKHTa OTMIHIM  wacTOTafNapH  Kadfal  OWpmkmanapra  Teruinw
xHcofnanaan?

a) Yunamyn amunnap. ©6) Mkkunamum ammmnap.  B) bupnamuu
amungap. ) bupnamuu amaH Tyanapu. ) MkkaaamaH aMuH TY3IApH.

54. bem aw3omu rerepodupuxManapHuAr kakicu 6upu 3300—3400
oM’ cOXana IOTHIHIM YACTOTACHHH HAMOSH Kiyiazu?

a) ©@ypan. 6) ITuppon. B) Terparwapodypan.

r) Tuopen. a) ©ypdypon.

55. OnTHHTYTYPT aromy TyTraH Gupukmanapuuar WK crextpraa
KaHpalt Ty3umunay OupukMana (TeHY Kanaall rypyx §ynrasia) BMTEHCHB
qacToTa Kysarunaau?

a).C-S Gotru. 6) S-S boru. ) C-S-N Gorn.
r) —$-—OH GoFH. 1) S-H 6oru.
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56, Mochop aromu Tyrran OupukmanapHHuAr HE cnexrpuza
KaHnalt Typpx WHTEHCHB IOTHIHEN YaCTOTACHHA XOCKA KANAaH?

a) P-H Horu. C) P-C Goru. B) P-0O-C ankun Goru.
r) ._.-}:;—ou Boru. ) P-0O-C apom.Gorn.
0

57. Kyfnzary 6upixManapiuir kaftcn Gupiia MONEKyIla HIHMAA BO~
zopon foru ﬁopnnman HK cnex-rp £pnaMHAa AaHHKAAI MyMKHH?

OH O
c: OOH ﬁ
a) B)
OH OH
0
ﬁ—OH
4]
r) 1)

58. JputMana kero—eron Taytomepun Gopnuruas HK cnexrp 6u-
J1aH KajtcH GHpBKMAanapaa aHUKIAIE MYMKHE?

H;C—C—ﬁ—CH; : HjC—CHz—ﬁ“'“CHz—”CH]
a) 6)
I-l;C—ﬁ—CH;*-ﬁ-CH; H;C—ﬁ—CH:—CH;*F*-CH;
8] 0
B) r)

H3C--C—CH;~CH;—CH;
o)
59. Kylwnarn GHpuxkMa >pHtmafa aMuHO—HMBH  TayTOMEpHs

kypunpunga 6¥aca, 3000-3500 oM coxana meuTa IOTUNHUI Y2CTOTAcH
HaMOtH KHITann?
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a)lT1a. 6)2Ta ®31a PéTa. mpSra’

60. Benzon monekynaceeHsT (GOPMYAACHTAa acocay xucoGnaHra
IOTWIHAI YaCTOTaCHHHHT MUKHOPY Heura Gynamu?
a)20Ta. 6)26Ta. B)}31ta. r)l8ta. m)36Ta.

61. DyTaHHHHT XMCOONAHTaH (OTHNHIE YacTOTAAaDH COHMHH

K¥pcatHue?
a)30T1a. 6G)36Ta. B)1471a )20Ta I) 18 TA

62. Kommnuexc oupuxmanapauer UK coektprim xanmalt mapontia
onub Ypranunagu?

a) Kyr6ems spurysunga.  6) Kyrfuun apuTyBasia.

B} Kartuk xonarna KBr 6unak tabnerka osERTanga.

1) Cypsw aput™Mana. 1) XnopodopM 3pUTMacHZa.

63. Monekynaza usovon atoM (Aefftepmii) Gopamrk dyHxIEOHAN
TYPYXEHHI" FOTHIHIH YACTOTACHTIA KAHAal TABCHp ITaaH?

a) Hareucvmnuk opraan. 6) Marencasmik nacasu.

8) Yacrora kuiiMats opranW. r) Hacrora KulMaTH Kamasam.
&) FOrynmmm wacrotaca Yarapmaiinuy.

64. KomOuraupon counnum (KC) criekrpra Hyp TasCHPUAA MOse~
Kynana xaszaét xapaén Kysarwmaan?

a) DnexTporuiap yhryHNIAmaaH. 6) KyrOnamuin conup 6ynanm.
B) Hypuwmr cnHumy pyit Gepagu.  r) HypHudr tekncmikxa rmcharai
6ypurmun conup 6yaaxs. A) JloMUHCERUAS XKapaHA coiup OYnany.

65. Kyhupare GupuxmanapHunr kabicn Gupana KC cnextpria vH-
TCHCURITHK 3HT 1oKopH O¥nagu?

a) CH=CH-CH,-CH,-CH; 6) CH,=CH-CH-CH,
8) CH;-CH=CH-CH; r) CHy-CH=CH-CH=CH-CH,
1) CH,=CH-CH=CH-CH=CH,
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66. Ontvk Gypunmm gucnepcuacd (OB]I) criekTpraa oHHray 3rpy
YH3MK Kanaai oMHmrapra SOFMHK?

a) Mommanuwr (azospit Ty3RAHMHTa.  6) ACHMMETPHK MapKas
Gopnurura.  B) IpuTyBHMHAHT TaGHATUra. ) ACHMMETpHK Mapkas 6op-
JIMrHra Ba TYIKHK Y3yHAUK KufiMatira. 1) Temnmeparypara.

67. KyrGaaHran Hyp onthk ¢aon Moana OunaH Taschpia 6ynrania
KAHTAM XapagH Ky3arunanu? :

a) Hurencupmmrd omany. 6) MArencuennry yarapmabing.
8) KyT6rianras HypHYHT CHHRNUIH Ba IOTHIIHLIY COXUp Gy nau.
r) Epypmikausr Tapkandin TesNkrd kamasay.  X) Epyrauxaunr teGpa-
HHIL AMITHTY IACH KaMasly.

68. Comanitupma GypHiu Kuitmate [e]y, KaHaa# omunnapra 6ormmK?
a) Temueparypara. 6) Dpurysaunuur rabuarara.

B) MomgaHHHEr KOUeHTPALHACHIA BA XpOMO(OPNapHIUHT COHHIA,

r) Mazoruil Tyzumanra.  a) TYKHH y3YHIRTHEUHT KARMATHrA.

69 AtinapMa suxpousM CIIEKTPHHH ONMIN YYYH IPHTMaIAH Kapali
Hyp ¥ruin kepax?

a) Yrnorpabunaduia myp. 6) Hudpaxusun Hyp. B) Ky~
JaHraH Hyp. r} KyrGnanrad HypH#l 351eKTp MaiaoHHra Ky#unrad kpHu-
crangaH yTkazmnamu. A} Hypas Huwon npusmaciaad yTkasnmazm.

70. OBJ] ga AJ] mapavHr Sypramikia HILTATHAAOHIAH COXAMADH.

a) Moaganap koHHEeHTpanUICHHY aHHKTALL.
6) Opurysunnap TabnaTu TascupHun Ounnml. B} ONTUK daon Moananap
tazopuit TynMKMEM aneknaw, ) Temneparypa TARCHPHHA AHUKNALL
) Monzanapaunr 6up KOH(OPMALHOH XONATAaH MKKHHYR KondopMaL-
OM XONATTA ¥THILHHYU KY3aTHIR.

71. Nudpakipany ycynnapra ¢U3HKaBuii ycyAnapHHHT Kaltcn Oup
TYPHMH K¥PCaTHIl MYMKHH?

a) Yiprpabunadina cnektpockonnd.  6) CnextpHunr koMmGxHauH-
OH COYMTHLUH, B) PeHTreH—TY2dWIHII aHaNu3H, r} AtoMm-
a6copOLIBH CIEKTPOCKOMMAL. 1) UH(ppakH3un CIEKTPOCKONHA,

72. PeHTreH—Ty3HRHll AHANMH3MAA MOMEANIAPHMHT  arperar

XONATNApH KaHAa# 6ynuiny kepak?
a)MNas xonataa. 6) Cylok xonatda. B) IpHTMa XONATHIA.
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Ty KATTHK, MOHOKDHCTAN XONaTHAZ. &) DOMYNBCHA XOMaTHIA.

73. PeHTreH —ry3unnm aHAMM3K SpEaMuna aBsan kaHaal cuadgaarn
MOIIamap YpraHuaran?

2} [TeHuFATHH MOTEKY TACH. 0) BoramuH B3 B) AHOpraHuK
mopganmap. r)Femornobun tysunumy. 1) Onauif opravik Moaxanap.

74. DnexrpoMarsuT TYIKHE TeOpaHHIUTAPRHAKT PAIHOCIEKTPOCKD-
A COXaCHHH W30XNaHo.

a) Axun ynsTpabunadina coxa. 6) Y30K HHOPaKM3KN coXa.
8) Y30K HHQPaKU3KA Ba PANMOTYIKUHARD COXacH. ) MuKpoTyAKMHAH
COXa. 2) K¥3ra xypusanural Byp COXacH.

75. AMP curHannapu cnmei kuiiMary (1) xaugait connapaan ndopat
G¥rca criekTpaa Ky3zaTunMaian?
a)1/2. 6)1. 8)0. nN23. m4,5.

76. AMP éppamuna YpranwMaliuran atoM AnponapHHH Oenru-
JIaHT. '
a) *H,. 6) EHI, “N,. B) "C, Ba an-
r)-35C117. ﬂ) 13C5.

77. PeaoHane wacToTa OWiaH KaHna oMinaap opachRia OOFMUKIHK
MaBxyn?

a) Temneparypa. 0) Tawxn maruur Maiinos KywiaHHINM Ba THA-
pOMArHAT HUCOHANMK. B) DPUTMA KOHHEHTPALUMACH,  [) DPHTYBUHMHHHT
TabmatH. 1) Ieneparopaan SepHnrad 9acroTa KHAMATH.

78. AMP cnekTpckomusna KeHr Kynampa HIOMATUNATHIAH 3PUTYB-
9HRH Oenruanr. |

a) Cys. 6} Drunanerar. B) TYprxnopnu yruepos.

r) XnopodopM. 1) AUETOH.

79. KumEpuit cunxkum Kuitmaty (5) kasaai oMuinapra Gornux?

a) OpuTyBYRHANr Tabuatura. 6) DPUTMAHVHI KORLCHTPALMACHTA,
B} Tamky MaruuT MatizoH ky<wiaHumsra (Hy).
r) Opranuk MOANAHMHT TY3WIHLUMN BA NEKTPOHNAP TAKCHMOTHIA.

1) CrieXTpOMeTPHHHT MapKacura.
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80. SIMP cnexrprapHM ONHIIRA aMATHETIA UELIATHAANUTRN YTAN0H
MOonJanap TyYpHHU Genrsmanr.

a) Cys. 6)Bemson. B) Terpameruncunad (TMC) &ku rexcame-
Tuncunad ({MJC). ) Huokcan. R} Xnopodopm.

81. ITMP cnextpnapoa xvmésuif chmxHm Kuiimard (8) 6-9 m.y.
OpANMFHIA KaKiaH SUpUKMANapHHHE NPOTOX CHTHAIUIEAPH Ky3aTHIaH?
a)  AuCTHACH XocHNasapu

6) Rr—C—QH

B) &_Q%g
T}  Apomatuk GEDHKMANAP BA YIADHHHT XOCKIanapy
1) gr—Cc-H

82. Kumépuil anmamnaum xapauuua TIMP é&poammna kalicm
dyBxIgo8an rypyxnap G¥rrasnaa YpraHvia MyMKiH?

a) -NH; &) //0 B) OH, SH, NH
-—
S
r) P n) pe
—CL —C_
NH, N—R

83. Kumésull cwmkum KuiiMar 3=11-16 M.y. opamiruna Kasjai
GyHKIMOHAN FYpYXNIAapDHHHI ADOTOHIAPH DPE3OHAMC YACTOTACH HAMOEH
KHanu?

2 7 %) _ A
\H \Q.H_
B) R_ OH Y R—<—CH, H
R/c=c\ﬂ ... ho—d—n



84. Cann-crimnnap rabehp koncraHTack (CCTK) kuitMaTHHU GenrH-
nafaural oMusIap HAEManapaad nbopar?

a) Temneparypa. 6) Tawrks MarsuT MaHIOH KydNaHMEIN,
B) Moaekyna reOMeTpeaCH Ba 3AeKTPOHNAP TaKCHMOTH.
1) CrieKTpOMeTpHHHT Mapxacy. 1) HaMynanuHr koRieHTpanmscy.

85, -CH;- typyxu fape RHDONNAPHHEHD TAUIKH MarduT MaimoHdra
HucaTaH HyHaMMWNapy MHKAOPHHH H30X/IaHT.
ayl. 6)2. 8)3. 4. #)Ss.

86. Metun rypyx# AAp0 ANNOANAPHHEHT TAINKH MATHHT MaifqoHHTa
HucOaTaH iYHaTAIIAPH MHKIOPHHH H30XAAHT.
a)2. 6)4. 8)5 8§ m7

87. MynLTHIICT CHIHAMIIAPAA KPAITAH CHIHAILTAD COMH HeuTaZan
nbopar?
a)l 0)1. B4 15 2

88. Opramuk mopnanapHdHr ¢azosHd TYHNMIUHHE aHMKIAlLA
aManuéria HINATUNAAMTAH Kanaal Typaary mnporonnaprumr CCTK
KutiiMati xpcobra onnragn?

a) emusan aporosnap. ©O) BHPHAYM Ba YHHHYHE YTAEpPOU ATOMAIA-
¥ npoToHNnap. B) Buituuan npoTormap. ) 'eMdHaN Ba BULMHAN NPO-
ToHRap. 1} Y3okaan Tarcupia 6¥aran npoToHnap.

89. r R,
>c=c/ MG U30MEPAapAa BHUMHAN KOHCTAHTAMaAPHUHT
H H
KuiiMaTi TAXMBHAH KaHua repira Tenr Synanu?
a)2-3Tn. 6)3-4Tu. B)4-10TU
N 10-12Fu. a)16-18 T

90. H
R
\C::-C/ TpPaHC H3OMEP/ApIA BHIHHAT KOHCTAHTaRap-
H/ ‘\R1
HHAI KHiiMaTH TAXMHHAH KaHYa repura tesr 6ynanu?
a)3-5Tu. 6)6-8I'm. B) 11-18T'n.
r) 8-10 . &) 20-25 I'u.
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91.CH;.CH,-CH—Br  Gupuiema KauJai HOIKBHBANCHT NPOTOHAAD

TYPKyMATa KHpagu?
a) As-Xs. 6) As-X,. B) A3 B, X, f‘) A X3 Vs 11) A3 Y.

92. 1,C—C—CH—CH; _
] HUHT l'IpOTOH.IIap CHCTEMACHHH GCJII"HH&HI‘.

DAY, A Y BAXsY: TAsY: M)A Y

93.ITHPHAHH MOEKY TACHHHHT IIPOTORNAP TYPKYMHUHY OeArHmaHr.
Y
7B
o |U.

N
DA X, Y. 6)AB, X B)AX, Y, DABX mA X,

94. 4-pefireponUPUAHHHHHT NPOTO! FAD TYPKYMHHH H30X1aHT.
D

=

|
N

a)ABng. 6)B2Xz. B)Az XV, F)Az Xz. ,H,)ABX
95. 2,6-1elTepOMHPHANHHUHT IPOTOHIAP TYPKYMHHH HIOXJIZHRT.
L1
p” N7 D
aA)AB;Xs G)AB, BIAX;Y. nAX, mMAX;

96. HyC—Chy—C—CHy—CH; GHPHKMAHHHT TPOTOHIAP CHC-

TCMACHHH M30XJIAHI.
a) Ag Xz 5) AG X4. B) A3 X; yz Zg.
l") A; B;. II) A; B: Cz D‘g

97. Kyubor (uxxa Maporafamu) pesoHaHc youyOu Kammait xXonar-
nlapaa HmgarThaamm?
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a) Kum®pulf cwbkum KufiMartnap aligpmacyd kuHeHK  OYrmamkza
(AS=0,5—0,6 m.y.).,

6) Crrranaap Oup—OupHHHH yeTHIa Xoitnainrad SYnca.

B) Kuméeui cuaxuin kuiMatnap aliupmack xatta 6fmranne (AS>1
MY.).

r} CurHannap oup-6upuaan *Kyaa y30K coxaga 6¥mrarga.

n) “Tuxmaar taxpubacd” HOIATIMUN MYMKEH O¥nran Xonar-

napra.

98. Tonyon IITMP cniekrpuna Heura pa Kanfafl x¥punaniza cardan

xocn 6¥nann?
2) HKKHTZ, CHHIMEeT—CHHITET. 6) VYura, cunrner—nayOaer-
KBApTeT. 8) HUxkurra. nyGner—nybner. r) Yura, cumrner-gyoner-

MYRETHTIET. 1) Mkxkwma, cCHHMIET-MYyNbTHILCT.

99. 2runbenzon [IMP coexTpuna Hedra CHrHan BY Kangal HIakn-

Japna HaMOEH 0¥ nany?
O/CHZ—-CH,

a) Yura, CHHIHET-CHHINIET-CHHIACT. 6) UkkHTa, MyNETHRAET-
cHnrner. B) MKkWTa, MyTBTHIIRT-MYIETHINCT,

F} YyTa, TpUmneT-KBApTET-CHHIIET.  R) Yura, pyOner-aybner—
CHHITIET.

1060, TIMP cnektp xakicn Ty3WwndmAard WMORAATA TETHILNH
xucobmananu?

|

3



a).  H;C—CH;—CHy—OH ) H,C—CHy—CH—Cl
6)  HC—CH;—-CH,—OH
B) H,C—C—CH;—CH, L)  H{—C—CH,—CI

101. H,c—CH,—CH—CH,
\‘\

0
HyC—CHy— H«-CHZ/ Onparmannar [IMP coexTpuna

HEUTa CHMHAN Ky3aTHamu?
a)3. 6)4. B8 1S A1)6.

102. ®euon monekynacwuuHr NMP chextpwia HewTa curHan Ba
KaHnal KYpuHHILIapaa Ky3aTinagu?

a) burta, cukraer.  6) MkkHTa, CHHIICT-CHHEAET.
B) Y4Ta, CHEMET-CHArNET—MYNbeTHINeT.  r) Mkkura, KyOner-myGner.
1) Hkxara, nybner-tpumnier.

103, CH, CTIEKTPH/IA HEYTA PE30OHANC 9acTOTa,

™~
H;C~—CH
et

Kamaft kypaaanga namodn G¥nagn?

a) Typrra, nybner-MyIsTHILIET-RyONET-NybIteT,
6) Yara, ayOner-MynpTHINET-AyOner. B) Yura, myGmer-aybner-
MymeTHnter. ) Typrra, nyoner-nyoner-keaprer-ayfner.  5) Yura,
CHHIieT-Ay0ner-ny6ner.

104, Kyfiupnary [IMP crtektp xaffcun monaara Terumuinu xucol-
nanagu?

1
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Hy—CHy—CH, CHy CHypCHy
CH
oG, O
a) - ) B)
OCHZ_CHZ*CHI_CHB : ,ﬁ""'CHz‘"’CHJ

V) E)
105. Kyiunars IMP cnexTp kaficw Ty3WIMUINArH MORAAra TYFpH
Kenaau?

T T 7 T T Y ™ Y T

9 R 7 6 5 4 3 2 1 g ¢

CH;—CH,—Ct O—CH,—CH,—l ﬁ—C}lg—CH;
T J QL
2) 6) B)
: SCH;—CH3~~0OH ©/0 —CHy—ClI
r) )

106, HS-CH;-CH-SH Gupukmarmur [IMP cnektpuza curHawiap
COHM HeyTa Ba KaHAal KYpHENIAA HaMOEH OYnann?

a) 4 Ta, TPHAACT-MYIBTHRNET-TPUIIACT-CRHNET.  §) 3 Ta, KBApTET-
MYILTUILACT-TPHIIET. B} 3 Ta, TPHILIET-MYNbTHILIET-TPHINET. T) 2 T4,
TPHARACT-MYABTHINET. 1) 3 Ta, MyABTHILICT-KBAPTCT-KBAPTET,

107. °C 6unan [TMP HHHT GapKan TOMOHAAPHHHA W3OXNAHT.

a) Jranon cuparuga TMC umnatunand.  6) °C cnekTphr moana
kaM Gyiarasna xam oMM MyMKWH.  B) Kuméenit cumionn knfimatd (8)
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xarra opatnkaa (0-250 m.y.) éramu. ) CriHH-CIHH TAbCUpP OMAUIH KY3a~
Tunmating,  g) Temieparypa TancupH ypTHOOpTa ONHMHMABAH.

108, Cupka anbaernad “C HuHr “off” pesonaHc Typusa HewTa Cir-
Han, KaHgal k¥puaanaa Hamodu 6ynaan?

a) Hkkwura, cukrnes-cuarner, 0) Mkkura, pyGrer-cuHrier.

B) MkkuTa, kpaprer—cuurner. ry Hxxwra, xybner-gyGner.

1) MkkKTa, KBapTeT—KBapTeT.

109, C curnamnapn xaHpai XonaTnapaa XyRa Ky4cH? MarsuT Maii-
AoHuAa Wamoés OYnaan?

a) AmigaTHK yrnesoaopoanap. 6) Tanoun Gnnan
Gornaurad yrnepod aroMrapH. B} C=C pa C=C Gornap.
r) C=0 Gor. 1) C=N Ba C-N Hormap.

110. °C cne Kalich TY3MAHIUTH MOAgara H Kenagu?
KTp ¥ p

IPHIYRMA

™C

S,

1 T T T T T L]

120 100 &0 &0 30 20 o B

L HC—CH—$—C=N HC—CH—CH,—CH,—S—C=N
H;C—CH;—CHZ—C\H

a) 6) 5)
ch—CI'IZ-CEN H;C_"CHZ—'S"‘CHZ—CHj

r) o)

111. Kporon ansaerumuyuer °C CIGKTPHAA HEYTAa CHIHAI Ky3aTH-
nazu Ba “off’” pesoyanc Typrnna CUrHanmap KaHAal KypuHKnAa 6Yaani?

a) Yyra, cUHIIET-ayGneT-KBapTer. 6) Vura, nyGner-myGner-
kpaprer.  B) Ty¥prra, Ay6ner-nyOner-nyGuer-kBapret. r) T¥prra, cHET-
AeT-CHHIMET-CHHINeT- gy fer.



R) Yura, CHHIeT-CHRT RET-KBPTeT,

H
H3C /0
Se=t—c?
d ~
H H

112. BC cnexrp xalicy Ty3wimmaary Mogaara TYFpu xenagu?

L

i-l[l

aamﬁ a;

Q O
O)LO ‘ OJ\O
L1 e, L]

r 1)

113. Auetodenon “C criekTpuna HedTa CATHAN HAMOZH KM/ TH?

ﬁ—CH;
e

a) 3 Tacuraast. §) 4 Ta CHrHam  B) 5 Ta CHTHAM.
r) 7 tacurgan. n) 6 Ta ciruan.

114. Snpoxeanpynon pesonancu (JIKP) &pnamuna kaHmad arom an-
ponapu _i‘/prauwlaﬂﬂ"
A'H. 6)PC. 8'™C. D'H. "N;. 1) "0

115, Qpravuk Moekynanapaa XapoKaToH &kH KapOaHHOH XOCHT
6y IMPHuur kangait yoryOu Spaamuaa YpraHuain MyMKHH?



a) [IMP cnexrpocxonns G¥finga Kyr0cH3 apuTyBYHIap MyXHTHAA.
6) IIMP crexrpockonns 6¥iinua KyTGiH 3pUTYBIRNAp MyXKTHIA,

B) Temnepa‘rypa.rlap opanuruaa [IMP cniekrprapuu Ypranmuw.

r) ¥C cnexTpockonus EpnamMuna.

I} [IMP a “°C Gupranukaa HiaTmiransa.

116. PanyocneKTpoCKONMAHUHT TYprapuyan Gynran 3I1P crnekTpo-
CKOMUTHHAT HeYTa NapaMeTpiapi Mapkyx?

4) 2 Ta - CHI'HAJIADP XONATH Ba HHTEHCHBITHIH.

0} 3 12 - cHrHasLTAp WHTEHCHBIHIH, KEHETUIH, XOIATH.

B) 3 Ta - CUTHAANAP HHTCHCHBITHIHE, MYNETHILICT/IHIY BA XOJATH,

r) 2 Ta - CHrHANAAD UHTSHCHBIAY Ba MYNETHINICTIMIH.

A} 4 Ta - CHTHAINAP XOAATH, HHTEHCHBIIHTY, KEHTNIHTY BA MYJTHTH-
TNETHHIH.

117. ¥1a Hosux Tyswmmmnn DIIP CHIHANNapra xaHgail rypyxmap,
MOLAANAPHA KHPHTHIN MyMKHH?

a) AHOPTARHK METa/ KOMMACKCNapH. G) OaRui aHOPraHHK Mosie-
Kynanap — Oy, NOy, 8O;. B} O301 panskannap.
r} OpraHuk JTMraHANK METART KOMIUIRKCHApH. 1) Mypaxxa® Ty3LTHLELITH
Guonmonmepnap.

118. Pemakcauus BakTHHM y3alHTHpPHUO J[IP curuannap KeHTIHrH-
HHHI kamaliHInKY yuyH Kapaal [iaponTaap Kkepak?

a) Temneparypann ounipums.  6) YB Bypu tavcup srvi B) Yii
TeMNiepatypaciaa 1P curnannapuua onuut.  r) Xyna riact TeMnepary-
pana criektp oMM,  4) MyXHTHHET ENYIIKOKTHIHHE OLEMPHLL

119. Ben3oceMHXHHOHHHHT HKKHT2 XNOPAu xocunacu 1P
CNIEKTpHIA KAHYA akpanu® YHKKAH CHTHANLIGD HaMOEH Oy nanu?
o~
H Cl
al H

a) i-cunrner. 6) 2-ayOner. B) 3-Tpunner.
r) 4-KBAPTET. &) S-MYJNSTHIUIET.
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120. Hurpoxcun papmuxanmapan 3[IP cnextpockonns EpmamMujia
yprauvin axamugaTnd Oynranu yYyH yiap xanpadt HIApoHTAapAa Xam
Oapxapop XyCycHATHH cakial konagu? :

a) Kyronu sputypumaa.  6) KyrGens apurysuna.

B) Kucnoranu sa viuxopuit myxutga.  r) [Tacr Temaeparypasa.
1) FOkepH TeMneparypana.

12{. l'ammMa pesonanc &xu Méccbaysp cnekTpockonusAcH EpaamMuga
Kafich cHHgnard MODZANAPHAHT TY3UIMIIHA XaKHAa axGopoT omuHann?

a) A”opranvk tywnap. 0) Onanii Ty:MNHIMAZTH OpraHKWK MOANE-
nap.  ®) Okcwmnap, nenteanap.  r) Merann—opraunk Supukmanap.
n) TlomiMep TY3WIHILTH MOZJANAP.

122. Macc-cnekrpockonns yernyOnuMur Gomka ¢usnkasuii yoyn-
JapiaH TyOnan GapkHuH KypeaTHnar?

a) Hamysa FoOHNaBanH Ba AUCCOUMANAHAAW, ABBANTH XOMATHTA
KairaaM.

6) VYuparn kapafyHM MOLIAMAPHHUHT KOKOPH TeMOepaTypana
napyanaHHITa (TepMOIH3) YXIATHH! MyMKHH,

B} Hcranrad cHHQOArH MOAZANAPHHHE MACC-CMIGKTPHEH OJIHII
MYMKRH.

r) Moana apsanry xonaTira KalTMmaimm.

1) Bowrka duzukapuii yenyGnapra ¥Ximalunuk TOMOHIEPH MABAYE.

123. MoanaiapHHHr Macc-CIEKTPHHYE ONMIE YUYH KaH9a MHKIOpAA
HaMyHa Kepak Oynagu?

a) 5-10 mr.  6)20-30mr. &) 10~" r (nuxorpamm).

r) 50-100 Mr.  m) 100-560 mr.

124. Macc-cniextpaa Qaxat MONCKynsp HOHMAPHUHT MACCACHHM
OJUID YYUYH MOMNANAPHH Kaunalf MOWNAIOTHpWI ycayGuaaw doiinanauu-
aagn?

a) DmexTponaap oxuMu 3apbacu. 6) ®otornap oKHMH 3apbacu.
B) Ky4mu anextp Maiinony tavcHpuaa Malino necopbumscu.  r) Knmé-
BRH nounanuml. n) Tesnamrapunrar atomnap EpaaMuna apba Sepuii.

125. Ky dokycnhaw EppaMuna Maccanapy kangalt muknopza 6up
Oupynan dhapk Kunaguray GupuxManap Yprauunagy?

a) Maccacu 5-10 6upnmkka.  ©) 2-5 Gupanxka,

8} 1-—2 Gupmnxka.  r) 0,05—0,09 6upnuxka. 1) 0,1-1 Supankka.
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126. MoJIeKy#] HOHHUHI HT HUHTEHCHB KuHMaraapn kalick Ouphx-
Manapaa KysaTenagu?

a) Hopman yrnesogopoanapia. 6) Huknonapagumnapna.
B) TapMOK 3alDKMpPTIN YINCBOAOPOOIAPAA. ) ApOMATHK GHpHKmManapna,
) OraneH Ba AUCTHIEH XOCHIIANAPH/IA.

127. Macc-cnexTpaard KalicH HMOHIApHURD MACCaCKHA ¥prauud
Gomranriy Moknan 601Ka HOHIAPHK X0cHA SR KORYHMATHHN G
MYMKuH?

a) Monexynsp uonnap.  6) Bynaknn nonnap.

B) MeracraGun nounap. ) Kaiitanan rypyxmaHyBs41y HORIap.

1) Kyt 3apanan eoHnap.

128. Kajirajzan rypyx7iaHdll xkapa&Hd OHIaH WOHRAPHHHLT XOCHN
Gynumu KaficH opragyk GUPUKManapaa Kynpox yuapaligu?

a) Ty#Huuray yrneponopomnapna. 0} KywbGor éku yubor TyTran
YENIEBOAOPONRAPAA. B) ApOMaTHK OHPHKManapaa.
r) letepoarom (S, N, O) TyTras GHpHKMARAPIA.
A) Llrrnonapaguunapaa.

129. Monekynsp MOHHHHT U30TOTUIHY MYKKIIAPH acocan KaHaait Ou-
PHKMANAPAA Ky3aTHIaaM?

a) TyHunrad yracpogopofiapaa.  §) Crupriaap sa kapfon KuCho-
Tanapaa.  8) Apomaruk OupHiManapaa. 1) Xnop, GpoM, OXTHHIYTYPT
TyTrad GnprkManapoa. 1) AMUHO Ba HUTpoCHpHKMANapaa.

130. Mosiexy/p Hod Tapkubuna kahpall rypyx TYTT2HAA yHra HHMC-
GaTtan KKK €M TOMOHAAH YIUMMLI cOXnp GYmub O¥naknm voHmap XOCHA
6ynaxu?

a) lunpokeun rypyx.  6) AMHHOIYpYX.  B) KapGoRMI I'ypyXH.
r} Hutporypyx. n) Mepxkanran rypyxu (SH).

131. Monekyna tapkrbuna Typrra kapborun rypyxu 6ynca yHRHr
monekynAp soHunad CO nap Heuranas axpanul YAKKG KeTUIIN MYMKHH?

a)1. 0)2. )3, 1) CO rypyxnap bocknuMa-Gockuy axpartnd
yHKanH. 1) 4.

132. Macc-CriekTpHM ONMIIAArd acOCHN KHHWHYIWINKIAPTa HHMA-
NAPHA KYPCarHIl MYMKUHT
a) KaTTHK MoAJaapHMHT CIEKTPHHM Ol



6) Cyrox MOAATIAPHHHT CTIEKTPUHH OJHIL.
B} AMOpPd XomaTAarH MOIATAPHEHT CIEKTPHHK OTKIL.

) MoasaiapHiRr Macc-CceKkTp HApoHTHAR YHYBYaH IMACTHTH.
1) ApafatiMaHHHT CIIEKTPRHYE OJIKINL.

133. Apomarux OHPHKMATAPHHHI MACC-CICKTPNAPUEH anadaruk
OupHKMANApHMKMAAH HApKIH Ba YXIHAINIMK TOMOHIAPHHA H3OXJIAHT.

a} Monexy/1ap HOHAAPHHAT URTEHCHBAKNKIAPH kaM Gapk Kananu.

6) Xochn 6ynraH #oHnM Gymaxnap MEKAopu fAedpin Oup xun
oY nanu.

B) Monekyndp Hounap AHATEACHEBINKIAPH KaTTa Ba OVAakny HOHREap
Kam XocHn 6ynany.

r) Kalita rypyxnanun xapaHu Ky3aTHIMAH 1.
A MetacTabun nounap xaM cnexTpaa HaMoEH 6y nMainy.

134. Monexynap uoH MaccacH 38 OYrrad sa 43 6y aax/iu HOH XOCHI
KAnaaurad GHpHKMa Kalcl Tyswinura sra?

HyC—SH HyC—CH,—CH,—NH, H;c—:!:—cm
a) 6} B}
(CHy);—N—CH; ' Mo
H],C —'CHz"—C\
H
) )

135. Monexynap Hos maccacu 60 Ba 45 maccams 6¥naknmd HOH
XOCWI KHAraH OHPHKMAHHHT TY3HAHINAHY aHHUKNAHT.

HyC~CHy—CH,—NH, H P
& H;C—C
CH, : NH; Ny
CH;
a) 6) B)
CH,0NO {CH;)—~N—CH
r) 1)

136. Macc—cneKTp Kalicu aMHHOKUC/OTA HPHPHIa MOC KETATR?



58 (100%)

30 131

_ 100
74

H;C—CH;—(EH—&—O—C;H; H3C—$F—CH2—C—O-C2H5

NH, O NH; G
a) 0)
CH, NH,—CHy;—CH;—CH,—C—0-CHs
ch—é—-—C—O—C;HS P)
Hs

B} r)

H;C—NH—CH,—CH,—C—0—C,Hs
g
a)

137. ¥b cnextpaa A=260 uM oTwinll MakcaMyMH, [IMP crexrpia
3=7,0 M.y. (cuuraer), 8=1.5 M.y. (kBaprer), 8=1.0 M.y. (TpHONET) pe30HAHC
qacmanapu Masxya. by xaticu 6vpukma?

CH; CH;—CH,

<IN

CH, OR

H;
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138. MK Ba °C criextpnapira acocan MO KafCH TY3HIHILTa MOC
Kenaau?

) At

W, oset

3200 3000 2800 1700 1500 1306 100 900 7Ok

' _ ™C
L] T 1 T 13 hl L T L) T L) 8
00 180 160 140 20 100 8¢ 60 40 20 o

H,C—CH,—0OH K H,C—C—CH;
H;C—C (IS
“OH

a) 6) B)
HC—CH~CH, _ L0
(I)H H,C—C

\

H

r) )

139. VB cnektpaa A=280 HM Ba A=330 HM Japja HOTHIMII MAKCH-
mymi, [IMP cmextpaa 8=7-8 m.y(mymranner), 6=3-4 wmy. (ksaprer),
8=1,5-1,6 M.y. (TpHmieT) CHrHaJUIap Ky3arunagn, 6uphkma KaHcH Ty3n-
THIOTA TYFPH Keaaau?
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—CH—CH, s c —C
@/CHZ H;—CH, c H/CH Q/H_CHZ Hy
U “CHy
a) 6) B)

UCH;—E-—CH; O/CHQ-—CHZ—OH

r} n)

140. NMP cnextpnaa 8=1,0—1,3 m.y. (rpunner), 6=3,2——4.0 m.y.
(kBaprer), §=4,0-4,5 M.y. (cunryier) curuannap, “C cuekrpuaa sca TYpTTa
curdan &=15-20 My, 8=20-30 m.y., 8=30-35 my. 3=180-200 m.y.
coxanapuia HaMotH 6y manurad GHpukMa kaHal Ty uHINTra 3ra?

HaC"—ﬁ"'CHz-—C Hy HyC "‘CH;""‘?"CH;“—C'—CHQ“"‘C —CHy—CHy
0O
a) 6)
H;C—-C——Cﬂz—-iC—-CH; H;C—CI‘-'—CH;-CH;—CHZ—CHg
B} _ )
O
4
HgC"'CHz"‘C“‘C Hg""C:
OH
x)

141. LinTo3uH, THMHH Ba ypauunza R-opOHTATAPHHHAT COHH HEUTa
6ynamn?
a)2. 6)3. B4 1S5 @

142, Tlypuanu a30TAHK acocnapia ANCHHH Ba TyaHWHZA T-opbu-
TA/UITAPHUHT COHH HedTa?
a2 &4 84 N9 w6

143, Tlonunemramnapra xoc G¥nran 190 HM Aary JOTAIHM MaKCH-
MYMI MOJIeKyanarn kaficn 6or xucofura coqup 6¥nanu?

a) ¥raepoa—yrnepoa. 6} Yrnepoa—Bsonopog.

B) Yrnepol—@enun xankaci.

r) Yrnepor—OATHHIYTYPT.  K) AMUZ,
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144. TIonuHYKNeOTHANAPAArH CYIOKTAHHMI 3TPH  YyInK  8KkH
HCCHKJTHK TAbCUPHAATY ASHATYPALMA HMPH YM3UFH HAMAra Gornui?

a) OnTUK SHIIMKHERE TEMIepaTypara.

0) OnTHK 3HUIHKHUAT >pyTMa pH pra,

B} Temnieparypa Ba MOATAHKHE KORUSHTPALIHACHTA.

r) Temnepatypa Ba pH ra

A) TeMnepaTypa Ba IpHTMaHHHT HOH Ky4H GOFIAKNMIKT 2,

145. Hyknenn KUCHOTATAPHAHT CYIOKIAHKIE TEMIEPaTy pacH HuUMara
Gormk?

a) Hysneotua Tapkutura.  6) AMHHOKHCIIOTE TapkmuGura.

B) OpHTMa HOH Kyynra. 1) [IoAHHYKICOTHN MOIEKY/ISIp MaCCACHTA.
&) bup wsuem JTHK monexynacura.

146. Kartuk xonarfard aM{HOKHCIOTafA2p Ba MENTHANAPAA COXMP
Gy namsran 3000-3500 cM”' sa 1600-1400 cM” coXachiiary toTHIHII 4acTO-
TanapH Kalfcy rypyxiapra rersiug 6¥nagu?

a) AMHHO rypyxnap y4yH. 6) Monekynazard Gxonongp HOH
XomatH. B} OXUpru aMHHO TYPYX YYyH.  I) Oxupri xapSokcun rypyx
Y4yH. 1) AMUHO 83 KapboKCHA rypyXsiap KyiiMary.

147. KyTOcH3 3pHTYBUHHAHI CYIONTHPHITAH IPUTMACHAA ONHHTAH
MKKWAAMYH  aMHEL TYpPYXM TeOpaHMIIN CHEeKTPRAA  YAcTOTANAPHHHI
¥3rapHIUH HUMAra OOFNHK?

a) Bonopon Gormapvuvar yamnumura.  §) Jvnoms-munoas Tascyp-
nauyera. B} How-—uon Goenapuusr yaumiwsra. 1) Hornanran ry-
pPYXJlapHHHI XOCH1 6¥nuimAra. a) Fuppodof TapchprallHIIHMHT
¥3arapumura.

148. HyreoTHAAApHKET MOH LiaknuAa OYMHOMIa YAADHHKT TapKH-
Oupary Kaumalif rypyxuap cabatum 6¥nanu?

a) @ocdar rypyxn. 0) Asornu acocmap.  B) Docdar rypyxs ea
KaHp Konaurn. 1) Docdat rypyxu Ba a3oT/Id acociap. I} A3oTsu
acocnap Ba KaHI KOIIHFN.

149. Hykneun kucnoTanap TapKACHIArd asQtinM acocnap ypracuia
KOMIUTEMEHTAP acocia Boaopon GOFHHKT XOCHJ KAJTHINH MYpHH Ba TTHPH-
MMIHE XOocHnanapH TapkuOunary xym 6ornapuwar HK coxamary orinu-
mra TasCHpH ¥ naguma?
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a) TascHp >™™aliny.  6) HOTHIHII COXACH IOKOPH YACIOTATA Lk -
sxubiny. B} JOTHAMIE coxacH nact vacToTara cHimkniian. 1) Jlereprelt-
map (eopopoa OorwHH Y3yBAd MOAZAnap) TAaBCUPHAA Ky3aTHIadu.
a) Hyxaedn kucnora TapkuOuga puGosza Ekm gesoxcHpubosa
Oymmmmarura GoFRUK,

150. UK cnexrpockonua ycmybu Ounan A-T €ku A—Y pa [—I]
KyprnapuHuHr HECOATHHY AHRKIALI HHMAra acoCIaHAAR?
a) Kydrnapmary sosopon Gornap rOTHI H4CTOTACH KKIMATHHHHTD
- xap xummrkra.  §) JJHK monexyliack cylOKmaHraHnMrara. B) Maxcyc
IPHTYBYHNAD TALCHPHTA.
I} ®akat JHK monexynacH qeHarypauHara yaparuiraHia.
) daxkar PHK Monexynacy fexarypaiMara yupaTHACaHDA,

151. Cepust (H;N-CH{CH,0H)-COOH) aMHHOKHCIOTAHMHT KyTOAR
IPHTYBUHNAPAA FOTINUL YACTOTANAPYHH KyTGCH3 3puTYBIHAArra uucha-
TaH KHCKA TYNKMH Y3YHARKAA WaMo€n O¥numK xavgalt ommniapra
6ornuk?

a).Hor Gormapu XOCHT KMIMIIMTA. 6) Bogopon Gornap Gunax
Sornmaunmmra.  B) [ugpodod Tarcupnamysra.

T} KoxfleHcalua HaTwkacka KUMEBUE GOF X0CHN KITHIIHTA.
A) Junons-aunons TabcHpiallyRsra. :

152. MononykseoTHANapra HACOaTaH MONUHYKACOTHAUIAPLA OTH-
AW Monsp ko3 HIHEHTH kKuMaTHHUHD Kamaitu caGaGnapu HuManaH
nbopar? :
a) Funcoxpom cimxmum.  0) Batoxpom cuimkuLI.
B) Mtnoxpomua. r) enarypauusa. 1) Iunepxpomus,

153, AMania HyIeHH KHCNOTAIAPHHMHT  KOHMEHTPAUHACHHH
aHHKAIl YYYH 3pHTMa 0TI MaKCHMYMEHHHT KadicH KuiiMaTHiaH
tofinananugany (HM)?

a} 260. 6)265-270. B)275. r) 280-285.

1} 265-275.

154. THK Bmuer TeMueparypa Tabcupura GapXapOpIMTH KyhBoarn
KakcH xydTnapHRHI MHKA0pHra Gornuk?

a) ANeHUH-THMHUH. 0) AJleHHH-ypaR[n.

B) MeTunafenH-TiMuA. ) T YaHHH-UHTOSHH.

1) C'yaHun-aneHHH,
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155. o-coMpamiy Tysunamra 3ra GYiiran OKCHIRPHMAT onTHK Gy-
PHAHII ARCINCPCHNCH CREKTPHHMHT OHp xun GY¥nMacnurura Tascup
KunanuraH cababnap HuManapaan ubopar?

a) Meatnz 6oru.  6) EH rypyxnap rabuata.  B) Monexysanapapo
poaopon Gor, I) CrHpan Ty3MNBIIHHET YIVEITHTH,

1) MMyuy KONTHFMHIHET MHKIODH.

156. Omruk 6ypWHIN QucnepcHAcH Ba aiinaAMa JHXPOMIM AcOCaH
OKCHILIAPIAry KaHcH TY3HIRIURH YpraHHill YUYH HUINATHASIH?

a) bupnamyn.  0) Yunamup.  B) T¥praamun.

ry Hxxanavun,  [) YUiaMud Ba TYPTASMIH.

157. PenTred Ty3WIHIIA AHAAH3H OHOMOMHMEPTAPHHHT KAMCH TY3H-
AHIIMHM AHHKNAILAR HINIaTHASAK?

a) bupnamuyt, ) Hkkunamun,  B) Yunamun.

r} bupnaMuy ga HKKMIaMyd. 1) Bupnamam pa yanamam.

158. TMonunenTen 3awXMpHRA KapOOKCHI TYPYXAADMHHHI HOHIIa-
HAm xapaéuned HK cnextpd Epramwmila Kanhal wapodTaa Yprauum
MYMKUH?

a) Kyr6cus rpurysunga.

0} Kyt6mm apitryBumna.

B} CyBpa TeMIeparypalu yiraprupnam OnAag.
1) 3purMannir pH kaiiMataay 3raprapam Suna.

) OFup CYB MYXHTHIA.

159. Hyknewn xucnoranapu rapkubhgary O¥naknapHuHr wakicu
Guprapn 1500-1800 cM™' coxana 10THIRI YacTOTANAPHHK XOCKHT Kunaan?

a} Cys, kanuuiap. ) ®ocdar rypyxn.  B) ['ypyx-napuuHr ckener-
nd TeGpasiid, ) Acocnap komauknapu {C=0, C=N, C=C, NH). n)
Iuapokcna rypyxaapHuKr aedopMaliior Ba BAUTCHT TeOpaHHULIapH.

160. PeHIreE TYSHIHIL aHAMM3H EpRaMHMAA Kalick ORCRAHHHE EKH
HYKJICHH KHCAOTAHUHF FeKcaMep TYIUHINY aHHKIaHraH?
a) FemornoGus.  §) MuornoGun,  B) Hacymn.

f}HK. 1) PHK.

161. Buononumepnapuy Ypranvimaa kaHaai Rycxanara SIMP criek-
TpoMeTpraprian (ofiaanaHul Kepak?



a) 40 Mlu. 6) 60 MI'u. ) 100 MI'u. 1) 200 Mi'n. a) 320-500
M. oo

162, AMP épmaMuaa MONCSKYRAp Maccacyt KaHYa SANhTOHAAH KMUHK
Gynran menTHANAPHY YpraHMil KYNpoK MabmymoT Bepagu?

a) 700-800.  6) 500-700.  B) 500 gankTOHAAH KHUHK.

r) 1000. m) 1000-1500

163. Buononumepnap AMP crexTpHHR  OMMIIAATH  acocH#
KHITHHEHNKAp HEManapaad noopar?

a) OprasMK SpHTYBUHAAPAA IPUMACITHK X MATH.
6) DpuTyBUHHRHI TabnaTHra GOFAUKIHIA. B) CrexrpoMerp-napaaru
TAHIKH MarHUT Malliod KyUNaHyarHEHr Xap Xun O Moy MyMKVHIHIH.
r} Orup cyeaarn cnexkrp OHNaH oxAuit Cyszarn CTEKTPHUAT ¥XIDALIIHIH,
1) Brononumep crnexTpd Owiad YHMHr GYmaKnapMEHHC CTEKTPA2PHHBHT
YXLIALENHK XONaTHapH.

164, AMP cnexkrpockolis épnaMuaa  MONMOENTHANAD Ba
OKCUILTAPHEHT KAHCH TY3IRAMINY Xaxuka axGopoTnap ONHII MyMKH?

a) bupramum.  §) Hxiunamyu.  B) BupnaMdu 8a HKKAAaMul. 1)
Yymgamud., n) Yunamuae ga TYpTaaMus.

165. Tlonwmerrnanapsunr TIMP coexTpyza KyucHs margut matizo-
HH coXacuaa {6-9 m.y.) TapkuGaary Kalich NpoToHNap KysaTwraau?

a) A30T aToMMra SKMH TYpraH BOSOpONIap.

0) KapOoHUn rypyxy AKHHHAATH BOIOPOATap.

B} ADOMATHK XaNKanH aKHHOKUCHOTANAD BOAOPOATADH.

r) Ontauryrypr aromura (S-S GoF) AKuH TYprad Bogopojnap.

n) ApoMaThK xamka 6inaH Gornanral amudarTiik BOROPOLIAP.

166. Jenarypuus sxapatun oxcanmapHunr AIMP cneicrpiaa xannaii
Yarapuuinapra onub kenagu?

a) Curnanap MypakxaGnamans.

6} CHrHannapHuHr Gup-GHPUHEAT YCTHTA TyLWHIM Ky3aTHIAIN.

B) CrrHannap aHHK akpanub MypakkaGruk Hykomany.

r) AilpuM curHannap GyTyHnait iiykonana.

1) CHTHANNAPHUAT KUMEBHH CHIKHI KMiMaTiapy ¥3rapab ketaay.

167. Hyxuens kucnoranap tTapkuGupary docdat rypyxunu [IMP na
BHUKNA MYMKHHMHE?



a4}, AHUKIAN MYMERH, 6) Crrsannap spurypunsmkr {(H;O, D,0)
cHramanapy Gunan Geprurunran. s) CnexTpia Ky3aTHAMaiin. r) ®oc-
dar rypyxu KaHx rypyxuHURE cUrBaniapy Gunan Gepkurmnran.  a) Poc-
dar rypyxu GOpIUIMHEM SpUTYBUM TAOHATHHA Y3rapTHpHO GWIHII MyM-
KHH.

168. Anenosur-rprdochar (AT®) monexynacumard kana OmilaH
GornaHrad KHCMH KOHGUrypaunacrin Gumm MyMKUHMHA?

a} brounr guidn.

6) C, aa H aromu cursamapd sputyeausmsr (D,0) curuaanapu Ou-
JaH GepKHTHITAH.

B} o Ba 3 xondurypanpsgard C-H mpoToH cirHawap KuiiMare
anain.

r) « Ba B xoddmrypaunsnard C-H oporonnap kufiMath ¢apx
KHnaaH.

1) Ci-H tpotoH cHrrannap Kasd KHCMMHEMHT aporosapy Guran Gup
coxana Hamoér 6¥ramn?

169. OxcHn MoNneKyNacHHWHI KOH(pOpMALMACHHY aHAKNALIE B~
MATUNATKIAH “CNWHAH HUOWAaw® ycomyOuAaH MMMHOKCMIL 0301 pamm-
KaUTapUAVHE CHTHAIVIAPH KauZail IDApOWTHa KeHr WAKnJa HaMoéH
6Ynank? :

a - KeHr WIaKnaa
6 - Top maxnga

I

a)Cysna. 6) Jlwokcanpa.  B) CyBnd rAMUEpHHEIA.
) Cysny rasuepunna (—I90°).  x) Wmkopuli myxwria.

170. MapamMarHUTAH CNHH-HHINOHNAN OKCHA Tyswniux OYHHva

KaHaali MabTyMOTIApHU Gepanu?
a) Bupnamun.  6) Mxkanamun.  8) Yuinamuau,

3i9



r) OxcunHusr aiipuM 0¥ Raxnapuaa JeHaTypalla XapadHy BaTHXA-
chpa O nanurad YarapHmnapay Ypranand.
) OkCHAHRHT TY K koldopmanuicH Xakuaa MabITyMoT Oepau.

171. Hyxneus XMCHOTaNApHHHT TYIHNMIDHHWA YprasMiona CriHH-
HMIIOHNRIN YeyGuHNHP KNAHHAHITAKIApY HAManapaaHl uopar?

a) CHreanap KeHr WAKIAa HOaHUK O¥nanu. 6) Xap XuI remnepa-
TYpa WAPOUTUIA MABAYMOT ONHIN KEMHH.
B) HMuHoKCHN 0308 pagnkannapd OHAAH HYKREHH KHCIOTA TapkubHaary
docdar rypyxu pubosagard riApOXCUN rypyxiapH GHIaH PeaKikAra KH-
puuinb Konagu. r) ITypuE Ba MUpHMRANM acocjiapi GOPIMIY aHATW3HE
MypaKkaGamTypaIs. ) OMP curHanapyHUHr Mypakkal xonmaraa
Oymamm.

172, TlenTUARApHAHT MAacC-CHEKTPAApHHH OMILIAArd  acocuit
KHiHHYARAEKIAP HUMaTapaad wbopar?

a) [entiynap TY3HTHUIHHAHT MypaKkaGaura.

0) Kpuctann xonaruna 61MaciaK xoqaTiapi.

B} Macc-criekTp LIAPOUTHIA YIYBUAHIHK XYCYCHSTUHUHT G¥mMac-
AHTH.

r} Xocun OynraH GYnaknapHHHT MacCaNapHHM adUKAAll KHHMaT-
JapyHY GHITMIITara Mypakkat xucod uuomap.

) XM HY HULTATHLI HMKOHMATRHUHEP GYIMacinT#.

173. Macc-criexTpockonus €paaMHzia NEOTHINAP Ba OKCHILTAPHHUHY
TY3HIHLIE XaKHAa Kaupaail axbopor onndaau?

a) bupnaman. 6) Hxxkrnamui. 8) bupnaMin Ba HKKHRAMYM.
r) Yamamuy. @) T¥prnamun.

174. llenTuasapHUHT MOJEKYNIAp HOMKIZH GVIaKiH HOWRnap Kaiicw
Gornapuunr y3mwrmum Gunan conup 6ynazu?

a) 3anxup oxuprgary COOH HUHT UHKHE KeTHLLUH.

6) 3aaup Gommuparn NH; HAKT YUKHO KETHIGH,

B) ApoMaTHK Xankamu GYnaxuuur Yukub kernmg,

r) 3amxup Ypracugard NH GorvanHT y3mmum.

A) 3awsxnpnary CO GorHHMHr HKKH TOMOHIRH Y3UNHOIN,

175. Mypaxka® Ty3HAMIIZATH [ENTHANAP MAacc-CHEKTPNAPHHH

Yprasvin kangalt yoryGaa oma® Gopunanu?
a) CrexTpnapH TYFPWIRH-TYTPY ONHHAIH.
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6) Mentua monexynacunars COOH rypyxu srepuduxaiug, NH; ry-
PYXH QTKWIAM PEAKIHACHTA yIPAaTUIRG KeliH CReKTp OMiHaAH.

B) KHcmoTanu ruapond3nad cyHr cnektp onHHAaH.

r) GepMeHTaTUB FHAPONM3INAH CYHT apanaliMa CIEKTPH CIMHANM.

1) Mmkopk#l rAOpONH3aAE CYHE CHIEKTPH Yprankfaiy.

176. MycBar Gypuir kniimarira (Gp=+) 3ra OYIraE NoIHCaxapun-
JIapHY  KHCNOTAMM THAPOAH3 KHNMArasna OypHIU KHRMAaTH Kawgaif
Yarapagu?

a) Yarapmaiian. &) MycBar Gypuim KuliMaty omanm.

B) Mycbar Oypun kuifMarn kaMaAny. ry Mycbar Gypunn kuiimMar Max-
diira afinavagy. o) KytOnaurad nypsu GypMacaure MyMiaH (ap=0).

177. Masduii 6ypuin katimMarura (op=-) ra Gyarad Rnonucaxapua-
TApHY KHCHOTANIH THOPONH3 KUAWHTAHEa Oypum KniiMatH kawnaai
{3rapaan?

a) Vsrapmaian., 6) Mauduii 6ypHII KuitMATH OLIANK.

B) Manguif Oyputr kulimaTi kamMasym. ) Mandwuit 6ypum kuiimar Myc-
Garra afinaqann. ) BypHin kuitmMat HONra Teur 6Ynazm.

178. Monocaxapuutapuuar UK criextprapHie Kagngli maponutza
onud ypravunanu?

a) Cysna. - 6) Xnopodopmaa. B) TYpTXIOPIM YINepoaaa.

r) KBr 6unad Tabnerka xonatmga. @) Cepoyrneponsa.

179. MoHocaxapuaIapHRHT TY3HIALLH, KOHGOPMAIMACH Ba KOHbH-
rypaunscuss anuknampa MK cnexrpaa acocaH kadicu coxa ypranunaau?

a) 1300-1700 cm™. 6) 650-1250 oM. B) 2100-2600 cm™'.
r) 2800-3000 cm™. 1) 3000-3600 oM™

180 Monocaxapuanap sa yJnapHAHF XocHnanapH Tapxubuza mone-
Kyflanapapo Ba MOJEKY/Ja Hupa BOROpOX OOFM MaBXYAJHIMHH XaHAall
arperat Xonaraa Ba SpHTYBYANAp EpraMuia Ypravunanu?

a) Kattux xonarza. G) Cyeaa. B) Xnopodopmaa.

r) T¥prxnopan yrnepoana. ) JIHokcaupa.

181. a-koHduvypaumanu Moxocaxapuanap xocunanapyza Ci-H
HHHr Jgedopmanuon Tefpanuul xniiMartnapu Kalicw coxapa Hamo#H
6¥nam?

2) 915-925 eM™!. 6) 770-780 e’



B) 840-850 cM”. 1) 650-700 oM,
E) 950-1050 cm™.

182 B-xoHurypauvanH MOHOCAXapHAnap xocunanapuaa C-H Hiur
AedopMannon TeGpaHiin KMEMATIAPH KalicH coXana Hamoen Oynanu?

2) 920-930 cM™'.  6) 890-895 cm.

B) 775-780 eM. 1) 650-750 em™.

1) 950-1050 cm™.

183. Tonncaxapmuiapaary FROKo3AR GOFBHINT KOH(UIypaumscn-
ru UK cnexrpnapu 8paamMuia kannai xianG UL MyMKUH?

a) HAPOKCHN TypyXHHUHI BateHT TeOpawuiu coxacu (3000-3600
em™) 6¥itusa. 6) Dagpokcan TYpyxURMHT pedopMalyon TeSpasum
coxacn G¥itvaa.  r) [Tnpanos xankacuHur TeOpanuum 6¥iduua. 1) Cy-
H swar nedopmaunon teOpapvinn 6¥Huya.  g) Ilupanos xankacugarn
CH rypyxnapusuur saienT Ba aedopMainol rebpanumnapH 6yiinga.

184. Mounocaxapuanap Ba xocunagapHruHr SMP  crnexrpuau
Ka#Aai 3pATYBIMIapaa YpraHanagu?

a) Cysna. 6) Xnopogopmaa. B) T¥pTxnopmu yrneponga.
r) 3man cmuptiaa. &) Jluokcanza.

185. MoHocaxapyanap Ra XOCHARRapHHMAr « &kn  [(-koH-
durypaumacuud (anomepnap) IIMP cniextpockonug EpAaMiiza aHRKAALI
YUYYH MoOneKynauary kalicn nporoHnap KUMEBMHA CWDKHII KHHAMATHHH
Yprasguea nozuM?

a) Nupanos xankacudara CH rypyxmap.  6) CH,-OH rypyx nipo-
TOHNMapuHuHr kufiMare.  B) C-H aarw Bogopon aTOMHHHET aKcHan 8K
3KBATOpHAN XONaTHoary KHEMaTapu.

r} I'Rapokcun FypyxnapHHUHT pe30HAHC YacToTa COXANapH.
&) Mxxnasu yrnepon aroMuaare {C;) BOROPOA aTOMHHMHI AKCHAN EKH K-
BaTOPHAN XOAaTHAAIN KuiiMaTiapy.

186. Tonncaxapugmap monoMep G¥naruumuur AMP cnextpy o304
MoHOCcaxapHA CIIEKTpiAaH KaHaah ¢apk kuianu?

a) Crekrpnapu Yxwam. — 6) ®apke Sop, Gyrra cafal CIMKOINA
GOFMHUET MARXYANKrH. B) CiekTpnap HOAHMK.
r) [Toancaxapuaza poaopon GorAPUHANT MaBXKYLTHIH.
a) Tlonucaxaprnaa moHoMep OVNaruHMHT KOHGQOPMALMACH Xap Xun
6y nazu. .
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187. TMomdcaxapuanapHs TYMUK AeTpagauis ¥apadEmra ydparn®
ONMHraH MaXcyRoTnapauur SIMP criexrpuvs §praavt kangall MasIyMoT-
nap onuHany?

a) MNoscaxapuanapHKHT TYIMK as0BHA TY2HNHHIH XaKHa,

6) Tlonucaxapun 3atXupHAA MoHOMep OVMAKMApHHHHN KeTMma-
KETIAUTH.

B) Iimko3un GornapHHEHr KoHGHYpaUWACH BA Kaend OYnaknapy Ty-
IMANLIN,

r) ITonxcaxapua tapkubuza N-auerun éxu O-amerin rypyxnap Gop-
JTHTH XaKnza.

1) Monekysanapapo Ba MoAeKynanap HYpa BOZOPON GOFMHKHI Ta-
OMaTHHH aHMKTALL.

188. MonocaxapHilap Ba XOCUNANRPHHHHD Macc-CliexTpuaa
Gynaxny HoHN2p MOEKYJLIp HOHAAH Kalicd GOFHMHD Y3UIMINA &KH IYPyX-
HHHT YUKHEO keTnin Ounal coaup 6¥nann?

3) THAPOKCHN IyPYXHHAHT YHKUG KeTHIM.

6) [Tupanos xankacknarv C-C GOFUHUHT y3RTHUIN.

B) [NupaHos xankacuaars C-O (oxuc xankacH) 60FH y3HNHIIA.

r} CHy-OR (R=H, CH,, C;H;) rypyxunmsr uuxud xeruion GanaH.

n) Macc-criekTp €pmamung FoaMcaxapHAHUHE QasoBHii Ty3HNUmIY,
MOHOMED 0¥ NaKiap KeTMa-KeTAHrHHHE aHBKIAI,

189. MomucaxapuaIapHHHT Macc-CUCKTPHHH Yprankul xasaaf yc-
nyGrna onud Gopunann?

a) CrieKTpHY TYFpULan TYFpH 0And TAXTWI KAMHIL.

0) [Nomicaxapuanapuudr ruApokcAn 6¥iudga xocwianapaaB onHb
COEKTPHH TaXJIUN KHIHUL

B) IlonucaxapMamapHR KHcMaH OerpazaiHa kapaduura y4paTeb
OMMHTaH OYNaKIApHUET MACC-CTIEKTPHHU YpraHHIn.

) TY¥nrKk Aerpanauns xapaéHura yupatht xap 6ap 6¥nakHHHI Macc-
CTIEKTPHHH ¥pranyll Ba KaHANAPHA AHAKIAL.

) Macc-ciekTp EpAaMuaa MONHCAXapUANapHHHT ¢asopuit Ty3H-
AYII, MOHOMED O6¥NaKnap KeTMa-KeTIMrHHK aHHK ALl

190. [{ucrend amudoxucnoracuuuar TIMP ciexTpHZa xaH4ua pelo-
HAHC CHTRAJUIAPH Ky3aTHIaaH?
HS—CH;—CH—COOH
NH,

IuCTCHH
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a) 2 a (myGner-rpumner). 6) 3 Ta (AyOneT-TpHILAET-TPHILIET).

B} 4 T4 {TPHILIET-My N6 THILIET-TPHILIET-AY0NeT). r) 5 Ta (rpunner-
MYJIBTHILET-TPHILIET- 1y GleT-CHHTTIeT). n) 3 Ta (TpUDNeT-TPHILIET-
CHRTAET).

191. Tpomin amusoxucioTacHUHT [TMP cnexTphia HeyTa CHrHaN
Gop Ba y kanaal KypHEKILETR?
I-IZC-—~?H2
~CH—C—OH
B G

H
a) 2 ta (MyneTanaeT-tpamiet). 6} 3 Ta (MyRBTHILIET-TPHINET-
Tpumier). B} 4 Ta (MYRBTUNNET-KBAPTET-TPHILIET-TPHIUIET). I) 5 Ta
(MyNETHONET-KBAPTET-TPUILIET-TPHILIET-CHHETET), n) 6 ta (MyneTH-
NCT-KBapTET-TPHILTCT-CHHTIET-CHHTNIET, Ay0neT),

192. THpO3UH aMHUHOKHCMOTaCHHUAT Yb cnekTpuna xaHiaf 3puT-
Mama A=280 HM HOTWIHID MAKCHMYMH Ky3aTHianu?

a) Cysna. 6) KyrGeus >putyrunga.  B) Kucnotann mMyxuria.
r) Mnkopuii Myxuraa. 1) Xaopogopmza.

193. Ky#immaru ITMP cnekrp kalicn aMMHOKHCHOTAra TErHULIA
xXucobnanagn?

™C
3
1 T 1 T L 1 T T 3 ] L
9 ¥ 7 4 3 3 1 0

[J 5
a) Oenvnananun,  §) Nwcrnaun.  B) Tupozun.
r) Tpuorodan.  g) Lucrens.

194. Tmoko3a MOAEkyNACHHUHT 3pUTMANa ¢ Ba [B-aHoMep XONaTHR#A
XamJa OYHK 3aHKHDIH 1bJeri/ MAKNNADHHHE TACAMKIAmM yyyH Kalch
CHEXTPOCKONHMAHHNT MabAYMOTAPH eTapau Xucodnanany?

a) ¥b cnextpockonus.  §) Macc-ciexTpockonns.
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B) HK, criexrpockonus. r) Onruk Sypumyin aucnepeaIcH (OB
M) DMeKTpoH NapaMar{HT pesoHaHcH (O11P),

195, Caxaposa Monekysacd TIMK03HA OOFWHMHI TaGHaTHER
apRKNalL yuyH Kalick duivkaeuil yeny0 anuk MasiymoT Gepanu?

a} Yb cnextpockonnA. 6} SIMP sa MK-cnexrpockonma.
B} Macc-cnekTpockonia. r) Onmk Gypunu aucnepeuscu (OBM)
B} DneKTpoH NnapaMartnT pesonancy (II1P).
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I BOB. ONTHK CIHEKTPOCKOIIMA
I. Vrsrpaburadma cniektpockonus (Vh)
1. OnekTpoMaraut T¥nkaHap cnektpy. Jlam63pT-Bap KoHYH#
2. ONeKTPOHNAPHUHI SHEPTETNK NOFOHAJIAPH BA YTHIN XONATIAPH
3. Ymrpabunadiua sa kYpHHYBYAH cOXaAapHar¥ HOTHIHIIHH
¥iaam acbobnapu
4. Xpomodop Iypyxu TYTFaH OpraHMx mognanapuusar ¥B cnek-
Tphyapu
5. ¥YnsTpabuHadmia cieKTPOCKONUABKHI OpTaHHK MOAnaiap Ty-
IHNHIIMHA aHHKNALINA RIINATHANLIN

6. AHOPraHHK MOAQANAp BAd KOMIVICKC OMPMKMANAPHHRT 3h€K-

TPOH CIEKTPlapH
I1. Atom-aGcopbuRs cneKTPOCKONHACH

AnaHran¥ Ba anaHracus aroM-abcopbuUMA CrIEKTPOCKONUACHHHHY
acocnapd Ba acGobNapHUHT TY3HIHIH

1. Undparxuann cnexrpockonus (MK)

1. Flkky aToMAH MONeKyJanapHHHr Tefpanminy. XapakTepHCTHK
qacToranap

2. K¥n atommu wmonexynanapHuHr TeOpanunm. CrexTpoMerp-
TAPHUHT TY3HIMILA

3. Monexynanapapo TascHpap Ba rypyXiIapHHHT XapaKTeprUCTHK
HACTOTANAPH

4. Tyilunran yraeporoponaapuuer UK coexktpuapu

5. AnKeH 8a ATKHHIRPHUHT HHPPAKMIUR CHEKTPIApHY

6. Apomaritk onpurmamapuisr MK cnekrpnapi

7. 'nppokcun rypyxu Tyrran Supuxmanapuunr HK cnextprapn
8. KapGonun rypyxu TyTran SupukMarapunrr MK cnexrpaapu

9. Azornu opranuk 6upuxmanapnudr MK cniektpaapu

10. T'erepoxanxans 6uprxmanapaunr UK cnexrpaaps

11. Oarudryrypr aromy TyTran Gupuxmanapuunr UK coexrpna-
pu

12. ®ocdopopranux Gupnkmanapuyur MK cnexrpraps

13, l'anorex TyTraH oprasuk Supuxmanapumnr HMK-cnexrpnapa
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V. Onrix Gypwimu aucnepcisicn (OBJI) pa afinanmMa AuXpowsm

AL

(1. KyrOnanran Epyrauk Ounad moaga opacHlard TabCHPIAp.
KorTon 2dyhexts Ba YHHHT aMaTHETIATH axXaMHATH

VI Judpakisanu ycyuiap. Pentred-Tysuasil aHalH 3

1! BOB. PAIROCNIEKTPOCKOTIIHA

L. Anpo mMarHuT pesoHancH (FAMP)

ATOM ARPONAPHHHHT MarHeTH3Mu, AApo crMHHUHT MATHET Mail-
JoHAarn Xonaty. CHeKTpOMETPAAPHUHT Ty3U/IHLIH

fl. FIMP cnexTpocKONUSHHHT NapaMeTpraph

[. KumEsuft crimxnm

2. [TapamarHuT TOKIAP Ba KUMEBHH aNMaHIHUII TYITYHYANTAPH

3. Curnannap coHH B& YNSPHHHT HHTEHCHBNHTH

4. CnHH-CNUHIAPHUET ¥3apo Tabcup koHcraHTacH (CCTK)

1L TIMP cnexTphRapHu cOATaNaurTHpn yoynlapH

1. H3oronnu ¥puH anMailnmnap yeyau

2. Kym anposuti pe3oHanc yoynu

V. PC cnextpockonms

KumEpnit cHIBKAIL Ba CNMH-CHMHNADHMAT TABCHD KOHCTAHTaNa-
pi. Dypre CIeKTPOCKONHUs

V. Snpoenit kBaapynon pesoHatcu (KP)

fapopuil  KBanpynon MoMeHtT. CHrHA/UTADHMHI  &Xpaiubd
yHKHLHATH TALCHPAAD

V1. AMP ycyanapHHHHAT HUITATUITHIT COXanAPH

- VII. Dnextpon-napamaraur pesodanc (3I1P)

1. AM1P cexTpockonAHRYT NapaMeTpnapy

VIII. Tamma-pesonasc éku MeccGaysp caextpockonuscu (I'PC)
H1 BOB. MACC-CITEKTPOCKOINUA

1. Hionnavum Ba guccounMauugnaHum. CnekKTp OAHI MApOHTIa-
pH
2. Macc-cnexTpomerpiapHusr vownapuy OUp-Gupraan axpara
QJIMHT JapakacH
3. Monexynsp Hosnap
4. b¥maxnu wounap

5. Meracrabun ronnap

6. Kaliranan rypyxiianysus #oHIap

7. CkeneTnn KalTa rypyxiaHyBIM HOHAAD

8. K¥n 3apgana downap

9. Macc-cneKTpapHi TR KUAHIL By nnaph

10. Yrnepogopoanap Ba kapDOHHINH GHPHKMANAPHHUMT Mace-
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STEKTpRApH
11. FerepoapoMaTik SUPHKMAN2PDHEHT M2CC-CHEKTPRAPH

12. AmudaTuk Ba ApOMATHK TETEPOATOMNH OHPUKMATZPHHHT
Macc-CHeKTpAApY

IV BOB. BHAOHOJHMEPJAPHH  ®H3UKABHHA
TAAKHKOT KHJIRIN YCYJUIAPH

I, enTnanap, OKCHIIAP B& HYKJIEHH KHCIOTATAPHHHI MEKTPOH
creKTprapu

1. Hyxneoruanap Tapkn6uaary acocrapRi aHHRKIaL

2. DpYATMAIAry HYKNCHH KHCNOTANapH Ba OKCHI KOHUEHTpAmns-
CHAY aHHKNam
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Butr (AJl) OvonoauMepnap TYMUIMINMHE Yprasgdiiga Wiliaru-
JHINK

Ii1. bronoruk MakpoOMOsIeKyAANAPHMHT HH(PAKH3N CTIEKTPIApH
1V. BruononiMepnapRUHT peHTreH-TY3HIHIL AHATN3H

V. {lemruanap, OKCHNAP Ra HYWIEHH KHAcHoTaNapuHuHT AMP
CHEKTPOCKONHACH

V1. TlapaMar#dT HHIDOHNAUI ycnyOH EpaaMuie oKCHIIIaD Ba HyK-
NEHH KHCNOTARAP TY3HIUILHAN YpraHii
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VY1 BOB. TECT CABOJJNAPH
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