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“KYPUJIMII  MATEPHAJUIAPUHM  ®H3UK-KUMEBHH  TAXJIWI
YCYJUIAPH™ dannaan aMaHii MAWIFYJI0T/IApHE DaxaApHII yHYH
¥KyB-yoryOmii kKynnanma. — T.: TAKH, 2018 — 23 éer.

Ywby Vxys-yomybuit x¥mnamma 5A340502-Jlepopbon Ba HCCHKIMK
HIONAUMANOBYH KYPWIHII MaTepHaanapy TexsonormscH Ba S5A340503-
Mapao36on MaTepHANNAD TEXHONOrKACH MArHCTPATYPa TALJIHM HyHannmnap1na
TABAHM ONAETraH MArHCTPNAP YIYH MY IKALIAHTaH

Tyzyraunap: x.¢.0.,npodreccop Myxamenranues B.A.
Karra ykutypun XKymauosa C.F.
nou. Maxmanos I M.

Taxkpazgunap:

Smmeros U ¥3P ®A YHKH naboparopus mynwpn, T.¢.n, npodeccop,
xanpnap 6yHOpTMadHCH.

Carropor 3.M. TAKH, “Kypunum marepuannapu pa kuMé™ acdeapacH MyaHpH,
T.Q.H., AOUEHT.

“Kypwiin MarepHauapHHH (PH3HK-KHMEBHI TAXMAT ycysnapH (aHunaH yiys-
ycnyGuit xynnanma ToOWIKEHT apxHTekTypa KypHmHil HHCTHTYTH Hnmuit-ycmy6uii
Kenraursnpur 2018 fiun*__ " AArH _ -COH/IH MAMJIMCHAA MyXOKaMa 3THIM
Ba HAWIPra TABCHA 3TH/LOH.

Hamnii-ycry6uit Keuram pancu A.V.Mupucaes

©Tomxkent apxutexTypa KypHHLL HHCTHTYTH, 2018.
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Knpsym

Ymby yxys-yenyGuit x¥nnanma «KypiomHit MarepHamiapuuMir $ussk-xnMeenli Taxaun
ycyrnapms dapmian Yprauin, omsil YKys 1OPTIApHARHT GPXHTCKTYpa Bu KYpH.IMII j¥@ammnaa
TawmIM ofaéTran Taxabanapan savonasuil KypaiHIOD amérapHus vuraG gukapuu, samMoHasuil
KYPITHII MATCPHALIBPHIIINE TAPKHGHIH, TYIIUTHUISTHA B2 XOCCANGPHIH HHT AHCH Ba 3aMOHaBHi
duonk-kveprit Taxama  yeysuiapuian Goliananres xomnas anukiamr, ynapian Qolizanannm
TacaBBYPHTa 5ra GYIHINH, KYPH.IHII RINENADHHH HILTAG THKApHLLLA XOM aid Ba GYIOM XICTIapHEH
XOMPIH 30MOH TanaGura k¥pa kK¥nnkMa pa TaxpuGara ora GYAHIIN KaGH MOCATATAPHE KAMpPATH.
Muakyp dan G§ima §ryB-yenyGuii xyatanma ¥YaGexucron PeenyGamkaen Jlaanar Tenism
CTanapTASPHHHHT «KypHJawin MaTepHaniapy, OVIOMIapi Ba KOHCIPYKUNATADHHE wWiLiad
YHKApHID: TALAHM Himamunn GYlinua Marietp TaiCpiam MasMyHM B0 CABHACHHH MaxGypalt
MuHIMyMIra GY¥aran TwiaGnapura MyBodmx Ty3waran,

Ywly §rys-yenyGuit wfamanma dan panos#n sa MCTHKOONN, pecnyOIRMKAIAH WATHMOMH-
HKTHcomil  senoxar  meTHwaiapH  XaMia  KVpIUMIM  matcpmainapd, GyloMnapH  Ba
KOICTpYKuuAnapums chparan nuuad THKAPHLE, ¥IaPHIHT aMATHil XoCCANapHTa XOM AINEIapHIKT
TapxkHOM,  TYSIUTHIIMEMET  TAbCHPH  MAacalaTapHHAH  MymkaccaMiuaTHpams.  «Kypuamm
MaTEpPHLTADHHHAT dwInK-KIMEEHH Taxun yeymiapi» damn amyraxaccicnux dannapn Giaoxira
KHPHTIICAH Kype XHcoGmaHatn

GQumkapnit pa ppmk-kaMmeenit TAXARAN yeyanapuHH YprapMin xolMpra KyHaa
KYMYUIAK TCXHHK onnil ¥KyR lopTiaapuHiHr, afiinkca Kypuauin MeTepHallapRHE Himaab
quxkapmiityuaninmn  6¥fnMa  TaxcHI ONaéTral  HMHKHHCD-TCXHONOTHK TaReprafiguran
HXTHCOCHNHKIAPHHMHr $XYB JlacTypiapiias  MycTaxkem  §pud  onrad. Taxaansmar
dusuxapli Ba  guank-xumesnit  ycymanapu Sup-Gupumm TtHnaMpnS, aHAMHTHK  KHME
daneH TamKUA STaau.

Ymly ¥xys-yenyOull k¥anauma xypramm H¥uanmnuaare Texumk onuil Yrys
IOPTIAAPHHHHT  Maructpaapyra  M¥nxannedrant 6¥amG, Taxasanuur Guspx-xuMésni,
Gowxada BHTCoHAG HHCTPYMEUTMT YCyAmapMHH ¥praHumra Garmmaasran. Makayamxn,
VYvyMnaa acocuii atnGop dusHk-kuMmeBHit TaXAMA ycyanapH HAMBPACHLA KAPATHAraH
6¥anG, 6y Hazapna ¢uanka Ba KHMEHHEr acocnii Komyiutapura Ttaaxaaw. Illy Omnan
Gupra xnTtobaa ¢GeIMK-KHMEBRH TAXJIHA  YCYANApHMMHC  asmania  KYAJIaHHARIIH
Macanaliapi, YAapHHHC AXAMHATH, UMKOHWATISPH XaKHA8 MyKamma)l GUKp HOPHTHIAIMN.

Kypamm coxacu Gfitiria maritetp kacG (aomisTiaps noupac kenr Ba ofbeKTAapH Xya
K¥n. Byllap KaTopHra canoar kopxonanapiis uotad aukapitran Gylomnap Ba alrk&1ap, YAapHHEr
TapksCH Ba XYCYCHATAIPHEK alKKI0B94 veyaaap Ba acGoGnap, kyn Maxkealnapra MYTKaLIaNrag
Gornopdl MOAa, KCPaMMKR BA 1MHLUTacHMOH SYIOMIED OIHINAA KUTAHMNAIMIAH KINOXTAp, IOKOPH
caMapali TEXHOIOTHK #apatiilap Ba cHeTeManap, aTpod-MyXHT Xonatiss GaNoaam yenyOaaph Ba
BOCHTQIADH, €aH0aT Hinal WHKAPMIIN, JHCPICTHKA Ba TPAHCIOPT TaLCUPHAaH aTpod-MYyXHTHH
ximosulam Kabnaap kupany.  1Okopiuiarn dakTopiapuf aMuknam, ynapra TakeHp ¥Teasum pa
saminamia “Kypuiunon mMarepHaniapHyuur dusrk-kinesnll Toxaua yoy.1napy” GaRIHEEKT pomn
Germrxoar kaTTa. IIynnar yayi XaM KYpHIMIT  MATEPHAIAP TEXHONOTIACH MYTANACCHINTITA
oA, Kaapaap Tabigpiosun onnit Bo Maxcyc $pra YKy OpTIAPH-IMAT YRyH WIAIGLNAT V MYCTAKHI
dan cudariga Ypun srannaran. Ykys yorySuli x§nonanma 16 Ta aMansi MamrynoTiae Tamknn
Tonrad. Kypuisin Matepiauiapy clnkaT sa kifho CYIORTAHAANTAaH MATCPHANAD TEXHOJIOTHACH
- dmxasuli, duamk-gamesnil, kKiMEBit Ba GHONOMMK mapadisap epasMiia k¥n MaKcammapra
MPIKANIAHCEH KEPAMMKO, LIMINACHMOE Bo OOFNOBYH MOMIWMAP XAMAL DCKTPOH TeXHHKICH
6Y1OMIZPHHM ONHIL Ba APATHIN yenyGraps, YCYATapH Ba BOCHTATAPH MAMMYACHHH Kampal onysau
tan pa Texmuka coxacwuar ityiammnaap. By ftynammm 6§iisqa marwetp xact dmonnsriapn
Aoupack Ba obpexTnapn Kyiiwrarunapnan nGopar: cHMKaT Ba Kl cyroxtanannran Cyioanap sa
amdnsp, VISPHHHT TapkuGH Ba XycycHATIADHEN aHMKIoBYN ycyinap Ba acGoluap, kyn
MaKcaanapra MY/ Ka/UIGHTaH KepaMmukalMina Ba GOrnosdH MoLlanap B4 AmMENap OHIN-Ta
KYANAHHNAOBCaH KINOANAp, IOKOPH COMSDATH TEXHMIOTHK XApadHiap Ra CAHOAT CMCTOMANADH,
ynapHu 60l KAPAMAHD.
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l-avamii manmysor.

KYPHIHI MATepHAVIAPHIAR O.THHTAH Oprarik Gipicsarapin gromme-svEsii TAXTIVITA J0HP
MACATATAP CTMIL

1. Kytuaari pacMEHHT @ ciAe RadTOUIAPIHAT AI0MCPAAp CICKTPAAPH KeATHPWIraH, & Ba e
pacsia ¢ o B- sadrornnar cnekTpaapn Gepiwran. Kentupiuiran nadgrommir Kaficn nioMepnapa
a GUpHKMara GEpIUITR CHCKTPASPIra PXINGUUTHIMHY BHEKTAKT.
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2. PacMAn a 8 ranorennasraH yriieBoAopoiLlap spanallMaciiad Kyliiars cmexTpre ora

Gyaran Moia awpatnG onwAraH. PacMumir 6, & 2 JapiarM cnexTpAapaan Keftcw GupM a

creKTpra Yxinailn pa xangall MOAZA PKAHTHIIIHY AHAKIAHT.
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3. Peakuus HoTmRACHAA ONEETAI HHTPORAQTOMIAPHIUAT COCKTPJIAPH A-PACM Ke/TTHPHIIFHN,
AHHK cnekrpiap 6-, w- Ba r- nutpedenontap pa 2,4 JHETpodieHOLIAp tcociyla pacMilarn 6, &,
2,0 Nap TErHULINEA PLaKIKa HOTIAACHIA Kanal GHpPHKMA OIHHTRHMHL AHIKIAHT.



000

2000

500

0 hem™’
1

160 |
®
3
3
o I 1 ] 1 1 I i 1 1 i 1
JF ] -3 I3 7 ¥ [ F73 2 13 T A MR
4000 2000 1500 1000 800 700 vew™
199 T 1 T ™1 T T T T ]
*
g 1]
g
8 on
£ X i
0 y L
ey i B ) o o Y
4000 2600 1500 1900 800 700 v,em”"
b/ 1) T T LA | 1 1
® g
5
§ oH
8 e
[/ I 1 ! 1 ; : | 1 L 1 L
J 4 5 ' 7 q 17 i 2 i3 A, MR
4000 2000 1500 1009 800 700 v.em™
b/rli] T T T T

o Ymasunuwm, %

1 1 1 1
12 13 1 Amx



000 2000 1500 1000 400 700 vem™
106 1

OH

@mﬂ,

NO,
1

Yrraannuum, %

gL

| L 1 1 1
J ¥ 5 & 7 & g 1 12 I3 A, MK
(3-pacMHWHT AABOM)

4, Kyuaa kemrupuarar UK cnexrp opxani CgHiy(hS dopmynara Gupnksata KucIopos
BA ONTHHIYCYPT Kalics hyHKIMOHMN MYPYXIapra KEPHITHEH AHMKIEaHT (CYIOK XonaTaa).
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5. Kytinunarn CeHyCl:N20: Gpytro dopMynara ara 6faran Gupinoda pacMia KEATHPILTTAH
cnekTpra sra. Kncnopoa Ba a3or aroMaaphra kalics ¢yRKUSOHAN IrypyNIapra KUDHIIHHK AHNKIAHT
(KBr nnacTHHKana).
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6. CyH>0.N Supurmacuna xannalf kiscnopod Ba BIOT cAKIaral rypyxisp KHpanx (CyioK
nnéaxana)?
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7. Kermmpsuiran C;Hy3ON Gipisksasnnr cliextpaapura xapab kalicH aieMeHTIapHEHT
TYSHIRIINEH aHNKIaM MyMKiH (RBr miactuHkackaa)?
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8. Kyitmaarn ¢opaviara CsH,¢02ora 6¥nran GupuxMara KHCIOPOI STOMH Kaifcn
hyHmIaMoRaT rypyNXIpra kHpaan?
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9. CeHoNy GHpHxMazari a’T aTOMIapH KITHPHIaH chnekTpiaary kalich dysxumonan
rypyxra Mancy67? (cylok rugHkana).
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10. Kexrupmiran cnektpaas dotinaianut CoHsON Gupukmanarn kaiicn aneweHTRapHHET
TYNUIHITHHY aHBKa symend (KBr nnacturkaciaae)?
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11. (CsHsCH;),SO tysummra ora Gynran Gnpmrmanuesr HK- coextpmaarn  soTmmiin
coxacuur takkocaanr, (KBr mmactiikacuaa)

000 7069 1500 1080 200 700 v,caa"
00 \I\.‘I T T T 1 1 1 T T T T T S
(18
* =
= = 2
E 8 el |
E =) I
5 g k e |
=
] ] 1 i ] 1  GORSaRi | 1 !

1 1
z J % i & 7 & § o w 1T M AMx
2 aMaTnil Mamrynor
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Hanuyna axpatimuasnr Sup geata acocufi yeyamapn Mapxyx GYmus, yfapnas axcapisaTa
Gup BakTHHHT ¥3iia ndnocoBdM MOMIMTADHHAT KWIMK MHKIOPNODHHMA aNBKIAIl YI¥K
EPATAINMANAPHH KOHIICHTPALHUTAL YEYAH XaMINP.
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Hasynonu kourefinepra axparim, Xaso HaMyHatapHun kouTefticpiapra axparnG omsut
$akaT raiap CKH OAATAArH NAPOPATA& XYyAa IOKOPR YYYBYHARMMKEA 3ra MOMLILTADHM —TANIRA
SIUTHLO YIVH Y LTaHHI AT,

Kowrettiepnop 3arrnamaiiaurad ofnorman (coMmoncT/lal Xapo HAMYHACHIUH oMl YIYH),
LTVHMHTACK L0 SKIE TOTHMED MIeHKaan MULTAIIANTaH TYPI IaKiaart whnuepian niopar.
Xapo KoRTellHeprap oOpkami XMMK Tewmkaa (100-120 sanok) Frxenwmaan Cxn OLIHILIAH
BOAKYMIENTAH 1WSLTHHAPKK makngary 0,5-1,0 1 curiau wima ianm xano Gruan r¥nanpiiain.
XaBouuHr xatte MMKIOPIArH HAMYNATAPHHE QUM YY¥H HHMICAL MociaMann uacoc Giian
TALMUHMANTAR MOTHMEP TUICHKAIN Kolnapaad dollamannnany. Konrelnepaapunir kamyumiry
myungl HGOPATKH, YHHMHT ACROPASPIVIA TCNKIINPIWIIETTarH Mojuanapiuar abcopGunscuamir
HazopaT EAaMIn mvkouusTH ik, Oy oco nduochanran Xaponuur afipHM KOMIOHCHT/2PHITH
“YKOTHID "ra OMHG KeAadn.

Hamyna axperu® onueraiian keHud xonrcituep xaGoparopiiira TPaHCOOPTHPOBKA
KMIHHATH, YHIAH FaVTH WIpHY épJaviaa [-2 MIT XaBo 0IiHals Ba TANIH PTIIATH.

I1laxap XABOCHHHN TANXII.T KILTHLLIA NOMYHA OJHLIHT 3HT 2amouapuit yeynnapiaan Gupn
XABO HAMY HILTAPHHHA 3aHCAaMaiUtnran n¥ierT KeHuCTpaIapra oJHuUp. By veya Xanoun xaHuctpra
oA Ba ¥4 OOCKMWIN KOHHEHTPAIUATANI OPKATH XABOAd MABXKYI IANApINM MO IEpHH
KOHICHTPAIMATIANT BA MANH XpOMITOrpadnia KN XPOMAT0-MAcC-CIIEKTPOMETPHA yeyanaps Gnias
YASDHH Taxmma RHmAaH nbopar. Bupnyium Oockidla KaHHCTPAari Xaso Maflnas msma
mapsganapi 6¥aran ma -150°C rawa copyTmaran TpyGkamzaH YTKamMnaR, Y €pAa NAMIHK
MYATITHABIN; CYHIPa XaBO MOTHMep COpOeHTIN (TeHake) TpyGkara §rxaywnamm, y -10°C na
xapofarn CO: HH roTamm: OIVHIeH c¥ur axaT opraHHx MOLIANapPHIEHT TeKUIHpILTA&Trad
SpalalIMaIapl KOATaH XaBo YYHMH4H TpyGxama KpHOreH KOHUCHTpAlMAIaHAOH, YHIAH KCPakid
KoMIToHeETARp GeBOCHTA TANIWI YUYH OJIHHAAN.

3- amannil MaAWFY0T
IpuTManart MoANAHMET (BOTOPO,| CYIEPINIHH)  KOHUEHTPAIMICHHN
AHHAK/TAIE.

Ymby yeyn Ha S ma 10-20 mxr/ o TapTuGAarH KOHUCHTPALUMACHHN ABHH ce3mu
YErapacH/1aH KaM KOHUCHTPAHANAr MAKJOPHAN aHIIKIAIITA SPOKIH.

30 mmHYT AsRoMpula JOBYBYN CKISAHKA-OKCOTTHPIMY OPXATH §TKamnaltran HaMyHa
xaxoan | rowa oprrupraaan (H.S mu rorwninmi 93% arpoduna). Hasrysanarn softopoacyandina
Cd(OH); Hutar mnkopitll eycnenauscis 6i1an yuwab KOARHAIIL

Taxsunan goMull it¥kotimnapaa 25% sopopon cyibdua cycnenmaan SnCL; spuTMacH
61nan Xopi xicIoTaciaa HuLTaeranaa avsonnit MonGaan Gilad peakiara KMpHINAIH.

H-Sun  muxops  aHuknapanm, kefing, somGaed x¥kn  Gfffida  konopumerpHk
AHHKAHAIH.

Himgam taptiba: 10001 xapo 30 MuMYT JaBOMHIS CPYFAMKIAH XAMOATAHTAH IOBYBYH
mWHma  Man  opkadd  Yreamtaan, cfer (4ocoargan kam  G¥amaran  BaxTaa) cycnensiud
LUEeATpOdYTHPOBAHILA KHIHHALW, LmHma HANMEE Kylr kucMira THranaaw.(3000 of / Mun na
15somyT). C¥nrpa mmma namoAnR kviin micud  9¥xkmace Smran Gapra 19  pacmas
TacBHpJAHTAHAArnga K§fianagn. asor Toxnaas H-S Hy ampanuimn yayH annapatra ¥pHaTinanu.(
7-10 0/ ).
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3 -pacy. Cynedhunnapaas Bofopos cynbdiaan axpaTuG oNKIT y9YR annepar.
1,4,6,7,8- mmna wopunap; 2-akTHB xywupiad scatran GHasTp; 3-cyandar kaimult spurMacH
Giuman nmioB GepIUTTal MIHATA TOTATH NATPOH, S-K¥T MAKCAUTH MM, 9-poTaMeTp.

A30T, aKTHB/IOHTaH K¥uupaan Tafiépnanran GuieTpaan ea kaaitt cynndar spaTMacHra
GYxTHpIIraH IWHmaTH naxTaaan Tafépaanran dasTpaan FTHd Tosananani.

Peakuia narnxackaa aspanns unxeftran raanap SnCl: wn 30 ama cyloamupinran
apuTMacH THLHpIran oByeuH ciAnkagad (6) ea (7) ¥ramu(100r SnCls - 2H,0 600Ma uH
KOHIEHTPIaHraK PHTMACHAS "pHTIIAaAH Ba 1000 Mnraga cys Bunen cylonmupunam). ¥ epad y
oprukia HCI Gyrmapnan osoa oTiia iy Ba 10BYBYH clulanka (8) ra 30 mn ammonihl Monubratim
ONITHHIYTYPTAH HOPROH JPUTMucH GitnaH keanb Ty,

Aszorni 20 mmHYT Freasunrasfgad xelind NapYanaHmm peaknuscH Tyrafiqm Dprrva
$iraop kondacHra comHMO paH!I MEM TYARK [03ara YHKHUIM Y9YH 206 kfinb k§thunanu sa 570
HM THAKHH YIYHIMIIAA |oM KAUTHANNKAArYE KOBSTATA, CONMMIOTAPYRYHM SpHTMa citdariid cyBHM
K{mab opHTMARE ONTHK IHWIHIH alHKTAHAIM,

Xucobnam onub Gopunaérranga xanuOpialirag arpH TianK, EpaaMHIa TOMANTEH ONTHK
JLBIKHH HATIKACH THANKCHY abcopOipsmy xorcobta oxnb 1,07 ra wnaltTupiiamt Ba xasoln
okcHanannmi xucobura kot gaxtopn 1,32 ra x¥naftrupiwianu.

HMir xolinapi xaroci1ari BeROPOL CYABSUIRN MHKAOPMHH K¥promusn anerar Ginan
xXjAnaHraH Koro3 épiaaMpia anuakmamiagn. Bymuul ysyw xfpromun anerar Gunan x§unanrad
KOFo3 KAT/laMuIape OTYBIH Teimnotapn guametps 40 mae 6§aran xaeo ot yuyH Taiépnasran
Kypuamara wollnamrupiwrniy. Xano HaMyHOCH HacOC €pioMiaa 126 o MOmMi XQUH Xa#onLia
KOTO3HM ¢pKHE G¥omirun coqup G nryHaa oTTHPIARM.

4- aManHil MAIIFYI0T.
Hasoynanapuinr HK - clexkTpaapimis ol

HK-cnexTpnapu lokopr §3aura xocnikka dra 6¥nub monatapun HaceuTHGHKALNACH
Y9yH KcHCH Kynlasunazu Xap Gup MOAAa YOYH YHHAT $3Hra Xoc ¢coexTpH Gfnann. Xeu Gup
XHn crnekTpra ara 6¥iran uxkxn monna 6¥F nnaliny.

Xo3upra paxrha HOOPraHMK, OPIAHHK B DNEMEHT OpraHuk MOAAANAPHHHE TYPRH
cHEdnapH yiy¥H HK cniekTpoMeTpHHHHE aTlaclapi MAaRKYA. Yaapia HaMyHanapiu Taliépnam
WapTIapH Ba CNEKTPNAPHH pelHCTpaNIIaps, my Gifan GHpra CHCKTPMETPIapHA Mofiel1api
idfpcaruaran.

Homawnym wmoamauwur wnacuTHpuxappscH, yuuMur HK-coextpi G6fligxa yHBEFP
CHEKTPHIIA ATAACAA KCATHPHJIraR DTAHON CNEKTP GHIAH CONHINTHPHINTY ACOCAANTaH.
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MJIX  ReenaTnapuna  KYAN@IMMAAMTAH  DHF  KENr  Topkanran  samonasni
crextpoMerpaap HKC-29 pa HKC-40 wicoGnanans. MK cnextprapiia Teann Qyphe xocun
GYanmE vaye Kynaapaiganrad xKommotepHn kyamafauran acGoGnapun sparumum HK-
CICKTPOCKONUATR AHCM Kadam 6¥nan. Ynap ananapnlt coekTpoMerpra nncOaran sXITHPOK
CHeKTpat pyxcaTra Ba KOKOPU ce3rnpimkka ora GYaan. Llynaaii ac6o6rapnan Gnpu HK —
dypre enextposmerpun PCI-05 (AQ CIIG wrcTpymenTe) Xicobnanaam. ¥ komikioTep Gian
GolKapUIaaK Ba MADXYP ANQPAXUHOH £IEKTPOMETPra COMMUTHPraHAa 10KopH GoTOMETPHE
AHNKINKKA Ba Te3s Tabenp Kuwmmnra ora. MK-cmextpomerpiap épmnamnaa PIK rapaxacuna
arvocdepajaryy Ba HINMH J0HN XOBOCHAITH Hoopraunk ramapun (CO ,CO;, NH,, HCL, HaS,
50;, O; pa Gomkarap), my Gunaum  Gupra Galsu GHp y4yBWH opraHuk OHpHxManapHi
{$apMansieriy, MeTaHON, AYMONK KHCNOTACH Ba SomKanap) anuKnam MYMKHH,

@®oTOKONOPHMETPHE (KONOPHMETPHK) YCYA paHTN 2PHTMa OpKaiH §Taétran HYp
OKHMAHH AQALTHIIHE YTHamra acociiafran.

By Gupuyau MapoTata 1775 i akanemnk B.M.Cepeprie ToMORRIaH TARCHSA DTHITAH
G¥amb, ckn Taxann veyatapiiad GupH xncobaanaan.

By ycyl MEHEPAT CYBAADJA TEMHpH aHHK1AIN YYYH XaM Kyamanmrran. Keliugnannk y
SPATMAJE HKKHTa OUp XHT Daurnd pasrtapHH TakpHGal ©OSHIOTHPHUI OPKAIH DPHTMATArH
MOAATAPIH KOHLCATPAOUACHON ANMKIAID $BHH KONOPHMETPHK YCYM HOMH OHNGH KEHT
TAPKAILIH.

Kosopuserpuu omxauft TypH OY¥mmG Typnu KoHUCHTpaUMsAfari CTaWIApT OPRTMAan
npobupkatap THonaMu xucobiravaan (crangaprt wkanani). Terunmam pearcHTHH K¥mrasian
cyar panrsn TakpHSanm x¥3 Ounan 9amanab cuHanadTraH 3pHTMaHH paHTH Guaan
COMMITHPILTANH.

TexmmpunadTran SpATMAHN PaHCH Gutay imkana opobGHpkaciaarn GupoH GHp 3pHTMA
PaHTIHH MOC TYIIHUIM TEKIDHPIIASTTaN MOAJa KOHNEHTPANMACHAH CTanIapT WMKajacHaary
KOHUeHTpanHAcH ©Gular Moc Tymrawwaad gaionat Gepaan. Buprmna Gy cesrmp Ba
Goxapumiinn GYHuga Nagaan 3néa conna O¥aras Gy yeyn cyGBEKTHB, XbHH CEIrMPAHCH
CPHTHIATBILINKKE Ba onepaTopHit K¥pHin koGunaTiHra GorNHK yoy1 XncobhaHain.

POTONICKTPHK TexXHHEAHH PHROKNAHNAINN GHNaH, DPUTMA PAHTHHH HETEHCHRIMTHHE
(fOTWIMID Xaannurn) TaRpHGaH GaxoltnER GOTOKONOPHMETP Ba CHCKTPOHOTOMETP EplaMBia
HOTIUNN Japaxacy 6FHiga oGbeKTHB Gaxonam MyMKIRH 6¥LTH.

QoroMerpuk  ¥eya  ((pOTOXONOPHMETpHA Ba  CNEKTPOQOTOMETPRA) CTAHAApPT Ba
TEKIIWPWIACTIRY IPUTMATE DANIHH KOTIWIHINHHA COTAMTHPHINra ACOCTANTAH.

CramjiapT B2 TelOmUPHALCTIAH DANCIN  SPHTMATIPHA ONTHK JMSAMTHHA  §rdam
COJIHINTHPME IPUTMATA HHCOSTaH HUL1AC YuKapAAaan (HoA SpHTMAra).

AHIDJIAHAETTA MOANA GRALH PAHTXH GAPHIMA NOCKT KUIATHTAH peareHTAaH Talmkapd Gapaa

KYUOUISSTTAN KOMTICHERTAGPHH ¥l CaKMaral TeKIMHPHNAGTraH HpUTMAaHn
ManiayM GHp KHCMMHO COTHIITAPYBYH SpuTMa cadaTiia KYINaEMIMm MYyMK#H. ATap
KYmMHAAETran pearcHT Ba CONMMMTHPYRYH pHETMani Sapua KONTaH KOMIOHEHTapH PaHTCH)
G¥auG gemak, cnexkTpER k¥puHaauran ob6aacTra HYp OTHIMaliar Ba Gysia
CONHINTHPYBYH IpHTMa cHdaTHIR ANCTH/UTARTAH CYBAaH HollALI1annm MyMKHH.

DOTOKONOPHMETPHALA HYPIH DHCPIAsHH XKabynl KHNYBREM cudarian, x¥suH YpHima
€PYTJIHK YHCPrUACHHH 3JIEKTP JHEPrHAcHra ainanTRpHG Gepanmrag $oToanemMenT XHiMaT
Kiumaan. Epyrauk OHeprHACKHHN MOHOXPOMATHE OKHME YUYH BYXKYAra Kenajnran TOK KY4H

(oTCOAEMCEHTI A TYINASTTaH HYPASIHHLITA THPH TPONOPIUHOHAL.

QdoroMeTPHK TEKIMEPYRTAPAA TYPAH XHAAACE GOTOMCKTPHK konopuMerpiap - KOK-2,
K®K-3, KOK-5 M Ba Gomkatsp s¥nnaumwraan. Potokanopemerp KOK -5M omvésuii Ba
IXOMOrHK TaXJIRLUIapHE oi0 GopHm yayn MyIxaLTanray.

5 -amanwit MEIFYN0T
HK-cnexTpra acocTanuG ieeMetiTninr $opMyIachin aimntism
HK-cnexrp 6¥iimza o CoH, 302N 6pyTro-thopmynacit 6§aran GHpHKMaUiHr J1eMEHT
CTPYKTYPACHHY AIMKIART. (CYIOK NICHKANE)
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Xpovatorpaduk raxnwmn oanb Goprm.

Taxann ras xpomarorpamsacnga osnG Gopiammn. Ymunr oauuit kypusmoy 10- pacaia
TacEHpAaure)l. 3avonapnll rad xpomatorpaduap k¥n ACTeKTOpAM, TYINK aBTOMATIQINTRPRAITAR
KypaamMandp GYIuG, ynap i TAXGUHHHE Gapaa KapodHIaPH KOMIIIOTCPAS POCTI AHA/IH.

o3 xpomatorpadusaci yeynn GunaH ra3 dazacura YTeasnia ONHHAMK MyMKHH O¥aram
raajap Ba y9ye4ad ( OpraHMK Ba HOOpPraHuk) Oupuxkvanap Texnua krauHamd. [e3 (map)ra
afinammmy wddinn GYaran loxopu xapopataa xalimosan (HOxopn Monexynap) Gupmovanap
CYIOKANK XpoMaTorpadifach Yoy au Guian Taxim KHiHHaa0n.

lemn KHIHHAMSTrRN HasyHaiy Xpomatorpadgmnur Sraawmupriuera (7) obopiram, y
epaa 50-250° Crags wknympwnags. Y cpaa mawvee GyF Xomarnrs §Tagm Ba wmy XodeTiaa
H¥narrapyeun rad (asor exu reiwlt) dpaasmpaa rasoxpomatorpadmk xostouka (9) ra xenamu.

oz xonaruparm Hamyuamn (0,5-1,0 M) roo wnpHInga (scocoH IMAMAMH METHIIHA
umpunaas ) 1oGopwiaau, Opraunk OpuTypIRmard whnocloBdd  MOARAHWHE IPHTMaiapH
(2xcrpaxTiiapy GyrnanTiprimra Mukpolrnpuiaa (1-10mi) roboprnasm.

['n3 xposmartorpadiisiciyia opraiik Ba HOOPrahix MOIAANApHI APANTALIMAT ADHHE
LHPATHIT Y9YH TYPIK XH/UIAC XpoMaTorpab ik KONORKANAp K LiaHuiany: Bacagkanu ( ImHmann
SKH ITYIAT-M), Karuigpmi { MHIanH KM KBapilin) Ba Kyn kanaspan (1000-1100 xamspas
unana Grokiap).

My xpomarorpaduaciim Gourtanrmd paeoxAaniin Sockuunapuns (50-60 Hwnap) 1-6 M
YIYIUTHKIATH BA WOKH inamerplt 3-5 Mu sm nnme ki n§raTiu tpySxanapaan nGoper HacaaKaim
komonkanapaas dofinanapunran. Kononkanrap agcopbentinap- axTualaMral x§mup, CIUIMKArcn
amoysmall okcuan pa Gowkenap Gunan THagwpioirad. Bympgall konoEKamap x8BO, cyB Ba
TYUpeKHA HguiochoBuy opraHuk GUpHKMANnapHH K§N KOMIOHCHTNH apanallMANapuEA THIAK
aXpaTHIra spruHinra iy kfivacan,

CaMapamupord kanuiap Kodonkanap xucobnannd Oyrynrn Kynna yjiap yiyH Ba HO3MK,
WIMIATR &kH KBpie Kamuispiapian nGopar { ysymnury 10- 100 » pa sxka manerps 0,25- 0.53
MM). YHUHI HMKH CHPTHMD cylOK (asajiard xapaxarnaRmalturan juéuka (0,5- 5 mxM)
woitnamrai.

Bvnaali xononkarapHy IOKOpH CAMAPANOPIHIH YI4pHI XABO BAa CVYB 3KCOpP3cC Aafa
TAXTHINAPH Y4¥H K¥nnannwiwm sMeonwel Sepasm.  Hamynann Taprube  xakmgarm THRHK
MOLTYMOTHI 1-2 MHHYTAAH KelluR OJIH MyMKHE.

Xpomatorpadux kononkaman keliu axpatrnraH KOMIOHCHTAND ACTEKTOPra Kelald.
Jlerextopnapui xapakaT TaMoluiapu ( mpuoste) Xap- X G¥Iainu MyMKHH, TCKEH YIapHiu Gup
napca Gup:lalITHpany- ynapny Sapyaci TAXT T KUIHHASTraH RanyHa TapkuGura GORMUK paBHinaa
ra3 CKMMMHI KaHZalmup GOHp XycycHsTHHH Yarapumund xypcarymt. [letexrop cHrmanm,
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Kyuafiraian keliun xpoMmatorpaMmana nuk Kypuinunonas ¢xumb xonmaau. By maayuatari (
XPOMATOIPAMMAIAIH MUK NOISTH) MOAAA MHKIOPH XaKiAa, YUL1ab Typum BaxTH oSca Gab3uas
HaxyRaNn crdar TapknOH XaKa Xy1oca KWIanH.

Yiep TN KHIHIAETIGH KOMTIOHCHTIApEH JCAPAH THAHK aXPaTHIIra HMKOH GEPAIH.

T- amManil Malnryi1oT
a3 cYIORMMK XPOMATOrPAGIK TAXTRINH onnb Gopum.

Arap G¥myBYH XONOHKE OPKANH XapakeTaan (aza cudrariaa ra YpHHra CYIOKINK OPKHMK
$reasica, 6y cywosaux atcopSumon xpomotarpadmsicst aeflnzamr. CHrrri 20 Hua wobafinnia
IOROpH CaMapanit cyIOKINMK Xposmortarpadusci keur &itunnG keran. Byays kolomkaci opraan
wy1e Mafina Ba ancopGeHT 3appadanapn Gunan 6vp NXuh $auamia st arMocdep lokopi GocHM
OCTIIA MINCYC HOCOC EpIaMuia OPraHHK CYIOKIHK BUETOHHTpRA, Gensod, rexcan a Gowkaiap
TR IHH TN,

XposmoTarpadix WIMHHHT IOTYKIEPH UIYHYAIHE MYXHMMER, (1my Guaan OHpra SKONorgk
EHATHTHK KHMEND N&M KeHr Kyriamwiaan) yan XX- 103 BLuskia aHAnHTHE KITMEHHNT acocnit

myBahdakuaTH 1e6 KApPaIMIfIra THINK XaKKHMII Gop.
¥evaum oanb Gopnm Tapribin

Opanit ras NposMoTarpaGHIET CXeMaci pachla TACBIPAAHTeH.

P

6-pacs. Oumrii ras xpoMaTorpadm,

1-6anon; 2-penyxrop; 3- GocaM poctnaraen; 4-crabum3arop, S-MauoMeTp; 6- AeTekTOp
sieclixacy; 7-mamyHauy KMpHIDN Y9YE KypHiMa, B-mopHiu, 9-xpoMmarorpadmk xodomxa; 10-
TepMOCTaT, | 1-TexnHKHN K§¥nuKknn Yasarmemy; 12-00TeHINOMeTp.

Pyuammapysun ras 6annon (1) nan peayktop (2) opxand, SocHM POCTIOBYH (3), MOTOK
CTaGHIH3TOPH (4) AcTexTopHH conmmTHpma maclikack (6) opxamu (arap AerekTop cidaThia
KATAPOMCTD K¥iUlOHMNCA)  HAMYHAHH KMPHTHID Y49yH  MynxannaHral yckyHa(7) OpKmMH
xpoMoTarpadHx Kolonka (9) ra KIpHTIIATH,

Kononkara xHpHILAAH OTHH Gochm mMagoMmcTpia (5) Yruanan, HfRanmapysdn rasamEr
XAMMHY TCAUHTH YUIYIUTH PABHIOIS KYIMKH Teamix Yraariy {11) 1a HasopaT KHITHHAIK.
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Hauyna rasoxpomorarpadmk KOMOHKAA4H OMIMH, HAMYHA KHPHTIOIEIDA  YSYH
sm¥aannairan Kypuama (7) opxate HYnarTapyedi ray okMuura mnpuy (8) aa roSopitnaid.
Hynarmupysan ras okswm samynags rasoxpoMorarpadux  xosonkaian (9) onmb §ruie. By epaa
YHRIIM KOMAOHEHTIAapH afoxm1a oHalapra Ofmmmanu. Bynuuran somianap (xpomarorpadux
sonwiap) getckrop (6) ra Tvimgau. By cpoa HyuanmHpyBusM Tasgarn anaiitl KHIMHaCTIaH
KOMIONCHTITapPBH KOHIICHTPAUHACH alNKIAHATH. I[crcrrop CHIHaJIH MOTCHIBOMETPAR ABTOMAT K
PABHINIA PECHCTPAIMA KHTHHAT. YHunr xuiiMaTd MOAJANMHT KOHICHTPAUHACHTA EKH OKHMHIR
T¥rpi nponopiitolar.

Xpomatorpadpuunr acocuft Gyrumiapn 63amb xpomatrorpadnk KoJOHKA Ba JSTEKTOp
xncoGnanaan. Koaonka Taxami KAIMHACTrAH apatamsMady Tapkubull koMmmoHcHTIapAra 6§ mium
$ynkumscnan  Gaxapaau, AcTekTop oca G¥ananG 6%aran GupHkManapHH KOHUCHTPRUMACHHH
MuKaopHuH (HY HOTTHpYDU H ras okHMKM1a) PETHCTPATINA KIITAIH.

XposmarerpaMmeny acochti MIeMEHTapHER KYPHE THKAMHS.

Ly L
5 p
= _4|~ :
> ':
a :
i
w
P ': %g:
. <
=
g
l o
12 F=13 <3
Bakr, MuH.

7-pac™. XpomaTtorpasiva iapamcrpnapi. Byanmmnm imapra: «Liper-4 xpomarorpadm, 200
% 0,4 cM xonouxany, kosolka xposmocopb P na 10% nu anueson K Gunait TYNAKpHITaH, Xapopar
65° C ; 1-XaBO, 2-UHKJIOICKCARNEH; 3-UNKIOTCKCAR, 4-MCTHITLMKIOTCKCaH.

Hon mummack - wkomonsafan ¢axer AYHATTHPYBUH TazHH SHKMIMENAH OMHHANMI aH
XpoMaTorpaMya y9acTKacH.( Macanan | Ba 2 mAKIap opaniiuia)

Xpomarorpaduk nux xononxagad 6ap xour ( éki GHp Hewa) XOMMOHCHTIAPHM YRKMII
BAKTHA AeTekTopaa xocin O 1aauran CHIHALTE XpoMTorpaMMa yIacTkac.

Ymna6 TypHin PaxTH (g ) KOIOHKAra HAMyHaNH 1060PITHIT MOMCITIIAR THKHRAT THAHK
guxionreda $rran pakT. [ kepcnury (M) — mikan Golniainmmsia Tyrainerasa opamikiari
Macoda.

ik OGamamumrn h-  gcrexTop curBamura napatnen ¥exa #¥narmpiomb Pnganrax,
OMKHHHE JHI JOKOPH HYKTACHIAH oM AHHMscHrada 6¥nran macoda.

Iux w3acy ( S) — 9erapanoByH UK Ba YHAHT 8COCH OpacHiary 13,

Cadat ananyan ras xposmarorpadgniacnia yunab Typaw saxTaas ( ¢K1 XasxOdaH) §mam
acociaa onnl Gopitnan.

MHUEZOP QHLAHAK ra3 XPOMATOrpadiHiACIIe MHWIHI KITHHASTTaH HaMYHA KOMOIOUCITTAADH
KOHUCHTPALMACHHH (C) XPOMATOrPaMMAIArH ONKAAD 107acHTa BOFTHIUTHTIMA acOCTANTAE.
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8 -mamrynor
MoazanapuEHr JpHIN XAPOPATIHH ANHKIAM

Cysxannn GoroMeTpHA — IOTHII SIH YEKAPWIMHHHT aToMm cnexTpaapn Gftira soogioputt
3MEMCHTEP TANTIWTHMHE OMTHX  yeymuwaup. Y  uTom-aGcopGumon TaxmwiHuur Oup TypH
XHcoOnamnIH.

VCVIHHNT MOXHSTH IMIVIAAH HOOPSTKM, TCKINWPILTASTTaH JPHTMAHH 83PO30I Ky pPHHNIIKAA
Ta3Nap apanglTMackan (Xapo-NpoTaH, Xapo-aleT WicH ) NI alijiiran ropeiika ryaxainra Ky ot
Xapo Bz @HyBTal ral Gockmn Jonmuil yuutaG Typriaan. I'yaxanaa MeTLUT aroMIapi KY3raiaam
Ba 6y Nonatian Kaitta HopMmat Xanatra §taan, MyailsH THIKHH YIYRAMDILIA CPYFIRK ©HKapa (.
Monoxposatopns  duuccns  cnekTphgan  (oaanil  acGoGnapaa Cpyrank  dunstpiapn)
aHHKIaHaCTTaH MeTalnapra xoc G¥nran nmnmanap axpataan. Horprlinn ausknam yayu - 3.=589
um, xamdl - A=768 mm, mmiull -A=671 um, crponunil - A=460,7 um. By mnnatapunAr
HOTCHCHBAMIH  OFfimaa  HaMyltazar ToanipiUiaérad  SAeMeHTIapHUHT KON LUCATpalMacH M
AHIKIAID MYMKIH, GVHHAT YYYH METANN Ty L1apHHHHT CTRHAAPT JpuTdatapy Giiiima womGpm
rpahuKIap TYITAIN.

9- Mamryaor
CrekToMerpua yoy/iia Taxina Kuwinm

Anuxiam Taprubn. AvoMm-aGcopOimon cnekTpoMeTphaaa (oiiianannnanmran acGoGaap
KOHCTpYKIHAcH GPlfima XaM, y.1apaa wmnaur yeay6usTn 6§itiraa xas dapinanalin, mylHHr y4yH
acGobra WIOoBA KWDHIATHras f{iypukHoMara katshuit aman sunmp kepak. Tawnmuime  onub
COpHITHHET alfpisM Wy MRl GOCKIMIIapHHETIHA KETTHPAMIS.

Tarab KIWIHHASTTAH MICMEHTHH aHUKNalIra MYMKALTARCSH H9H FOBAK KATOM JAMIANH
¥puatuG, viuly SMEMENT YMYH MOC Kepawt TYAKmira s¥itwnans. Enysuu ras Ba oKCHNOBYR
FA3HMHAT OITHMAT HHCGATH aHNKTaHAAM, TaxMiHIT MobAyMOTIapra s EHcGaTIap $rdananm
XaM/1a HalopaT TawprbacHIa MHHMMAD OTHTHIIMIHNC AHWKI2HACTraH DACMEHTHIHT MakcHMan
jorivnnnn  Gutan mecSary kaita stnamn. Hasmvea myprarran nafitaan Gotunaé sysosanar
NONSTHIA CTHIN BAKTH AHHKTAHAAH. TetHKHNHT ONTIMAT JHH TONHIANH, TOPETKE YCTHAArH OIITHK
Fraur orrrusat GATAHATINY ANMKIAHAAN BA MPETKE BCPTHRAT B¥Raunnia CUnsmrayna CTaliapr
S3PHTMAHNHT S0 OKOPH a0copGItHACH TOMMIALI.

Pparycianran rpadMkHy Ty3mm yqyH wuawbar GuraH ropefixd ryJaxaHura CTaHAupT
IpUTMATAP KMPHTILIATH, OVIUIG TeKNHPILIOSTIAH JACMCHTHEHI MHKIOPH MuHIMan G6§Fman
JpHTMa1aH  GOmNanaif. YNapHHHT KOHUCHTpamnsch TYPTTagaH xaM GYnMOcIurH  Kepak,
TEKINUPANACTIAR IPHTMANArH KOHUCHTPANNAra AXHNKM XaM yTap skysmnacuna. Xap Gap Yraam
kaM/la HKXH MapTanas oand Gopriaamy. Npagukns Ty-unnga yprada sudinvar omHan.

Tempp Ba MapraselHy aHKIAIR KannGpARHTAK CTAHASPT JpHTMAra (KelHIMaATHK TAXIHI
KIToHneTren opHTMara xaM) 100 Mn Texmmpwieérran opuTmara 25 M1 2aH KankUuB Ty3m
apuTMacH  Kyuniann, marsnafil Ba xanpdiny apmknamzaa 100 s ra 25 M0 naH JaHTaH TY3R
IPHTMECH KFLUHIALH.

Taxoma KLTHASETraH JpHTMa GWian aGeopGUMA  CTAHASPT 3paTMa GiiaH aGoopGmmsum
Ymaaranacx Faganaad, amso acbob samwiab oBwnamm, SyHuMHT YHYH ynaad Tapkuliia
koruenTpaHsUTanran HNO; 63araf 1,5 M1 HOHCHUIGMITHPILITAH ARCTIWLIGHTAH CYB §TRAIANRIH.
¥ myamnapanar narikanaps sy doToMeTpRX ¥MIoRNapIArHIcK XHcoGanany.

10- Mamrynor
TMoTeRIHOMETPHE THTP AN YeYN1/12 TALIRN KiUTHIND

OnexTpokuMEBHTl §IYOBNAp HerHIMAA SMCKTPONN3 WapadHu Eranu. ONCKTpomu3-
JpHTMAra TyIUKPHATaH J3NEKTPOANap/fia, HACKTP TOKH TABCHPHAA Kedaniral KHMEBUI
peakiMATapAnp. DnekTp Malfgonuna mycOar sapAngaHraH nounap (xaTHOHIAp) KATOATA,
manduil  3apaanasra@ HoHnNap (aHMOHzap) aioara TOMOM XapakaTnaHand. Katonna
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ACKTPOANT Tapxubura KHPYBYH HOHIap Ba MojdeXylanapHHHr Kalfrepwinmn, amonza 3ca —
OKCHANBHHINHK (03 Gepayi.

OnexkTpoanapna xocun O¥aaguran MomiafapHHHr MHKIOpH BA YTKajAnrad TOK
Mukaopn  @apajacit  xouyuura Giflficynagn. Dnextponsns Epaamuaa  oiaMi  kumcauit
WApACHAAPAA DPOITHAKIIH aHYa Mypakkad G¥araH, OKOpH CAMapLTH BA IOKOPHM CLACKTHB
okcHANEHHIN Ba KafiTapHAWUI PcakiUUISPHHE aManra owdpHin MyMkwH. Wy Tydaikzu
INEXTPOKHMEBHH ycynaap Xapo, TYNPOK Ba cCVBIATH TYpPIH MdI0CIOBYH K¥NIHHA OPranHK Ba
AHOPraHMK MOMLIATAPHHEF 3HC kaM Mukdopiaapui (PDK mapaxaciiia) amukiam WMKOHHHH
Gcpaan. AMMO, DNEKTPOXHMEBNH Yyeyulap, FOKOPH CCICHDAH B CEMNKTHBAMIHMra xapanah,
JKONOTHK AHAIHTHK kKHMME[a XpomaTorpadHKk Ba CHEKTPAl TAXIHA ycynnapuia, afinukca,
OpramMKk OHPHKMANAPAM TAXNMN KWIHMIDIA, aAda kaM KynnaHunags. By wyura GOFTHKKH,
xpomarorpaduk ycynnap Ymiab pa r03mab HalopaT KMIARaéTraH OHPHKMIApHH AXpaTHIO
AMkonnHl Gepanm ma GyHaa KYIIHM®AE apatamManapHHHC xanan Gepuinuw GHnan GOFmMK
MyamMmonap TyrunMalinu .

Ulynra xapamalt sanextpoxuMméEBHH ycyanap atpod — MYXHTHHHC HuxoaTaa xapdnu
HhAOCNOBIHAAPH KATOPHIa KHPYBYH OFHP METANTADHA TAXAMA KIIHIOAA, MYHUATACK aHpHM
3aXapaM YUypdaH OPranyk GHPAKMAalap — aTblerialtap, aMHHNap, aHauHitap, HadrTonnap,
XHHOHNAP Ba GOIIKANepHH WICHTHORKANNANAmMAA (Ta3ni XpoMaTerpaguAra kY ITEMaa Tap3aa)
¥3 YpauHy Tonau.

OnekTpOXHMEBHY ycVIRApOaH, XycycaH noauporpadmsiad golnananrmra cadoar
KODXOHANAPHHIHI HUMMH 30HACH XABOCHIATH OFHP METALIAPHH (KYProITHH, cypMa, MHC,
uiHK, kaIMuil Ba Gourkamap.) JHAKIAINNHHT alipum cramaapt yc/yOaapy, IMyHBHCIEK
aTMocdiepa XapocH Ba TYNIPOK YUYH CTAHIapT ycnySnap acociaHras.

DNEKTPOKHMEAS aHHKJIRHASTrAH MOLIAa KOHNEHTpauuAra Gornux $miam cudaTtuna
notenuncHan (E, B.), Tor kygH (A, MxA ki1 MA), Kapuiunak (R, OM) 8kt 30eKTp MHKIOPH
ONHHAIIKA  MYMKRH DIekTpoXuMEBHlt Taxmiamapuu oaub Sopnm YuyH IACKTpOKHMEBEI
AIclika (FMEKTPONHT HPHTMACHATH JNCKTPOANAD XyODTANTE) NaH HOODAT IMCKTD 3BHKIPU
Kepak, 6y Adelikanuur Tapkubull KMCMH TaOXJIRA KHNRHASTTAH JpATMAIKD. Tankn sankup sca
MeTanl ¥Tra3ru4map sa §MMoR MocIaMaCHAaH TYIUATAH.

11- mamrynaor
XpomororpagHs YCYTHAA MOLIANapIH GHD GHPRAAN A& paTHIT

Jyamuk Ganaz xano #hIOCTAHIIHITHT TAPICHRYE AaHHENALT To3uM 6¥nraiia rasnapHHeEr
HAMYHATADHHH OMHII YuyH K¥TIMHY2 XaBo TapknGHaard aHUKmaHump josus OYIrad MOJATAIH
IOTYBRH CVIOKNHK GHNaH TYnanpiran, muma Wasmnap kyananmunaa Hananadrran 3apapix
MO/MAHM GHp BaKTAa IHuFinuinl Ginal CVIOKTHKKaE 10TTUpHG awpamb omwin ymby yenyOum
apranmmre xucoGnasaji.  Bylmanm  TAamkapm  TaXNMAHM  QHBKAACERA JOKOpH  Tanabrap
YPRATWITAHAa, OO8TAA TANJULT ¢YIOK (a3ana aManra olIMpHNANMray (THTPILALN, KATOPHMMETPIK BA
DICKTPOKHMEBHIT Taxnni) Xomwlapia MOLIARE KOHUSHTPAUMANALIAAH OLAMH A&CTMabkH NIMIOB
ommiinan THpRTanH. Ternurm GYEpYH PEaKTHB WMINTPOKUAA daxaTrina MOSAAHH TaXIWIN MaC,
Ganmxit YA aXpaTHITY GHp BAKTIE AMATTD OUIHPIAATN.

Jlabopatopustna repipopanisinanran  (TEMHKTH) NNACTHHKANH OBYBYR  WIHILNAp
HINTaTHIMIKE J03uM, GyHOa nacTki KMCMENH T3 AIMAWTHPHIN BA JOBMII MYMKHH, IOTYBYM
CYIOKMTHKHH 3Ca 25MI Xaxmaari kH9Hk konGara keliimEganik Taxmna ¥reatam yayl Kyino i
KEpaK.

12- MAIIFYT0T
a3 -cywok ik xpomoTorpadua YCyIRAR MOTATAPEN GHp SHPRAAN AKpaTHIN

l'as xpouarorped xaGu, Macc-COEKTPOMETp Xam HHcGaTaH MypaxkkaG G¥nmaran
ac6o6ANp, ynapuKHHr xap GHpH EpaaMiua oNMHAI{HTAH AHATHTHK MALAYMOTIAp 3CAa COANA BA
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doltzenammn yayn kyuaafi. By nkxana acGoG TRrppaal-TY¥IpH ArOHA  XpOMATO-MAacc-
CIICKTPOMETpHK THWMrA GupramTHpiaranna, Gynnalt acGoGHHMHI AHANMTHK HMMKOHUATIpH
x¥n maporaba opraas.

N poMmaTo-Mace-COEKTPOMETPHA acockll oneMeHTIapH — ra3 Xpomartorpadm, macc-
CNEKTPOMCTP, BA KOMNBIOTEP. YHUHT Tynummnn 14 — pacMaa keaTupuiran. TexmypsaacTran
sparamma  XpoMaTorpagHMNr  nmapaurupyedsci (1) rs KApHTRAZAM, ¥ epaau Oyr
KypHHAMIUIA Tywyean ras Gunan Gupra GocuM OcTHAA xpoMaTorpad ik KOJOHKAra TYLIAiH,
¥ epaa axparmn cotip G¥nann.

14-pacw. T'a3 xpomarorpads THIHMH — XPOMATO —Macc- CIIEKTPOMETPHI 610K cXeMBCH Ba
TPRHINOHAT KYPIIMACH.

|-ra3 xpomarorpad; 2-cemaparop, 3-KMpHIm THIMMHM® HIIMN Ta3 NpoMmarorpadu Exi
CCOAPATOPNH €Ki CSNAapETOpPCH3 Hanyck Onoun Onian rapMilialtan;, 4-namynamy woniap
ManGanra TYTpR KepuH; 5- Bomrxdauums oGaacTmaarn GOCHMT  kuM2BHE  HOMIALULTHH
amadparMernn ManoMcTp GRal anoxmaa i mouTHiamy, 6- HAIYCKHN Kiianpaauran Ganonw; 7-
wornap manGar, 8-macc- amanisarop, 9-nerexrop; 10- mownsp oGnactizary Gocim: kumesuit
HOHM3ALMA Ba JNCKTPOH 3ap0aiil HOHW3AUMA YI¥H AmoXMIATH HOMN3auma Masosmerpu Ginan
ymmnutaan;, 11-anamsarop obfacTifarn GocHm: 4iONHOA HOHM3ANMOH Manomerp Omaan
ymaarigm (10" e / 10° sy coxyer. arpoduns, 12-ramap- pearcutiaap, 13-nomnap
ManGaHHANT BaxyyM THIMMIE, |14-Hacoc, 15- Macc-aHAIH38TOPHHEN BAKYYM THIHMH.

Xap GHp kOMNOHEHT koNoHXaNaH TamyBYi [a3 TOKHAA MOAEKYNAp cenapatop (2) ra
TYmaau, ¥ cpia oKiMIaH TamyBaH rasmanr acockil Kicma xalfinaran. Bynaa Socum (oaataa
ats. BociMK) MACC-COEKTPOMETPAArd Hur4K GocHMrava nacaslu (10*-107 ITa). Monekynsp
CENApATOPABPHWHT TabCHPH OpHHOMOH TammyB4W a3 Ba  TCKIOMPMIASTraH  MoOLIA
MONekyNafopHHHAT TYPAH XaPaKATHARNATHCA, &kH YNAapEMHT ApHM YTrasyBun semOpana
OpKANH TYPNH ¥TKA3VBIAHTHATITE ACOCTAHIAH.

CenapaTtopial Keitull MOAfa Macc-COCKTPOMETPHUNT wom Mauban (7) ra xeauG
Tywaad. Hounauriin Teanamysdan snekTpownap, GHp xulicIn S¥aMaras 21eKTp MaltgoHn ¢kH
ras-pealenTHMHF HOHAapH OniaH  amaara owmpinany. Homndmmmmna  pakyymzars
MeAeKYA8Aap TYPAH MACCANAIH XapAkTEDHCTHK HOHIAP TYPYXAUH TRIIKHA KHAaAH. XOcui
G¥nrasm Howiap Macc amanHsatTopk (8) OGuiaam  akpaTIaAM  Ba  HOH  TOKMHHHD
MHTCHCHBAHIAHHHT HOHMAD Maccacra GOramknMCHHEM Kalln xunynam aerextop (9) ra
Tvinaian. bynaa xocuit 6$nrait MOHIAP COHH Macc-CNEKTPOMETPra Kennl TymadTrad MOAAA
MHKJOPHTE MPONOPLUHOHAN.

Macc-cnek TpoMeTpra $pHatHnran gerexrop (9) EpfaMuie Ba HOW TOKH ¥araputnura
Tawcupaan OFarag  xpomatorpamma &sunagn.  [llynnafl  xanub, Mace-cnekTpoMerp
xpomaTtorpadHHAr (1) AcTexTopH 6§16 xnaMar Kunaan. XpoMaTorpaMMa e3ypl Gunoit GHp
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paKTAa XposmaTtorpadik NHKHKNC Xap Xamaall HYKTecHIa Macc-COCKTP XasM XallX KHIWHHINH
MYMEHH, ¥ KOMMNOHCHTHH TY3IMIMIINNM 8HHKTAWN, AbHH VHH WACHTHOWKauMA KaoWimn
AMKOMHHN Gepan.

13- mamrynor
Cazoanammatopaap EpJaMHis KYPHIHID MATCPHAIIAPH TApKHGAarn Jaxapin
MOTAnapHH alnHkTar

BomopofcynuhuiHs xamM komicirrpanusckin amnamaa Cd(OH), cycnennmacHra
FOTIUIMINH connp G¥na/i. Hamyda omuuranzan c¥Hr CyCneHUHAIH KHMCIATAZa dpHTHAADN, Gup
BAKT/IA MCTHIEH XABO PANMH XOCHI GYIHID peaKkipiach onkb Gopanann. [OTHANLLIA Ba OKCHINAIN
RaTHxacHNa fiykoruaran .S 10% pan xaM 6¥naan sa y xeAnHganuk xucobra onnmMaiian.

Hinnamr tapr6n: Xaso naMynack 27 a1/ Mud resux Gunan 30 Myt naposuaa 50 s
apanamrai OTYRYH apaialrMa THANHPIITaR IOBYBYH CIKILTHKA-8KC DTTHPIHY OPKATH ¥TRazHiaTa.
Cyurpa cknsuxara 0.6 M1 apalalITHPILITAH AMHHHA CCPHOKUCIHI spuTaach Ba Gup Toman  FeCly
apHTMacH Kymunaay, xawoan 50 mn G6yaran ¥ados xonbacHun Tafidpnanran spatamsa 6Gunan
TY¥AAUpHALTH Ba 30 MHHYTT KOTIAWPIUIAIH.

DpxiH opHTMa 45 M AHTH CYIONTHPMITAH IOTYBYH spurManan, 0.6 mn ceprormemidi
osput™Mamn 50 Marasa cym Gian CyionTHpHTHO Talfépradami. JpkHH OPHTME KONOPHBMETPHK
AHUKTAIA COMMUITHPYBY N IPHTMA cHpaTiia Xn3nmar KHi1amm.

TexkwmipaadTran JpHIMaHN ONTHK THLIMIH COMHIOTHPYRYH JpHTMara HitcGaTan 670 ma
TYmam YIYHAHKIA aHHKIAH3AN. Arap ONTHE MCUTHKHH ¥Taanran kufsati kanaOpnaHras srpe
qUIMKAAH Tamkapuia G¥nca, oprTMaHH GeTwiaATaH TapTHbma cOMMITTHPYBYH JpWTMa OWiaH
CYIONTHPH.IANM.

KanuGpnatran »rpn wuwmxnn H;San kafisara 0,9 smxr 69aren FoS sm crampapr
apuTMacK paamiaa Tafiépnanaiy. Y yothra 45 st 10TyBUH dpHT™a, 0.6 MIT AMHHOCEpROKHCAHH
spuTMack Ba Gip tomui FeCly apurMacn Kfumwnaan.

14- avanmii mamryaor
Kypuanin MaTepHaIIaApHHN SMIEPOMETPUN YCY/THAR TAXINI KHAND

AMnepoMeTpus OOATAA HMIOTH 30HAJATH X2aBOJAa OFHP MCTall apanaliMalapHaH
anuknamna ¢oilinaranunann. Pocousna uumdu 30Ha aTsocdepac yayH cTaHaspT cndarnia
20 Tamaw opTHK monsporpaduk MeToankanap Tacauknanran, AKI ma sca camoar
KOPXOHANAPH HOITH 30HA XABOCHAA KYpromuse, kaanmuli, ramnufi pa uuanfinm sHBKIam yIyR
nonAporpaduAra acocnanran pacyuit MeTOAHKATAD MABKYA.

Metannapuu anukIainga (yIap XaBoja adpoloiiap KYpHHHMUIIAS MABKYA Ba KATTHK
agcopbenTiap éku CyOK IOTYRIH TosMonuaed totHamalinu). Karta sukgopaara xaso
namvysacH (2-3 M7, capiir 100-150 a/mun) 20-30 nakHke AapoMiyta TolIand MaTepHALIap —
muma tonann (PCBA ¢unbrprapu) ek moammep Tomnann (ADA dusTprapn) duanTpaap
OpPKANH ACTIHPALHAI aHAL.

Xapo HaMYHACH Tawdauraiaad cyHr gunnTpnap &xknb wGopinans, kapGorar BaTpat
ek xanuhi 6unan xynra afnaiTHPIIAH BA KOHUEHTPAT KY4IH KHCIOTAAA DpHTIAAN (A30T,
XJIOP KHCROTACH GKH yXapHuHr apamamsanapr). Bywaan muakcan - METMUIBPHH JpYBRuAH
Tyanapra aitiautupumn. Metawn Tyanops opTMamapi  Termuum  Kaflta winiaespan  cyuar
noasporpadna  TOXANA  KAHHAAH. AHEK MHCON TApHKacH[Ia axoan NOYUKTASPILIArT
atMoctepa XapocHna KYprowsn, Kanalt, Mac, kanMuii kabn miprocnoBYILAAPIK SHHKTATHIEE
nongporpadtk MeToaHXacHHN K¥pHG TuKamMAs. Ynapur annknam Kanafl, Kyproimun, Misc sa
kaaMAf soRtapuAnNr camobni TOMYHIOBYH MeKTpoana 2% NN imaBen xuclnoracH doHmIa
KaftTapAIHUINGE ACOCHAHTaH.

Xaso 150 a/men Teanmkaa  30-40 maKuKa  JaBOMIJla  MAaXCYC NAaTpPOHTa
woiiramTiparal AQA-B-18 ¢uneTp opkalH acnHpanuAnadagy.
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Hamuyna Ba duineTp kuMmeBnii craxanra $rxasunany, yara 10 & asor knciroracH
K¥manaan (1:3) s mynradaMm apanmawnTepul oye xammomiis 3-10 gaknxa nasommaa
earpunan. Kefinn ¢mietp muma veékaa OwisH DInaaie, AMCTHanran cys Gunan
OBHITANN, OIHHCAH DPHTMA CYB XAMMOMHAZ Kypurynde mapnantuangin. Kypyk 9§ksma [0 ma
2% - 2N 10aBen KHCIOTRCHIA DPHTHAALN. DpHTMadaH KNchopodui xaltnal sukapmun y9yn y
azor Guian  nydaanand, xamas cAMoSAH  TOMMWIORYH  INCKTpPoAMM  nonsporpadya
KyTéaaHTHpiaaan. Muc, x¥prowdi, Kaaali pa kaamulinnar xallrapaininu TOKHHHUT SHT
IOKOPH EYKTACH MOoTeHURanapy Terummayda -0,36;-0,68, -0,74 na -0,84 B.ra Teur.

K§promnn HOHNapHHHHAT Napoja aHixamu yerapaci 0,002 se/s’; kestottenks -0,01
rlu", MHCHHEH - 0,0006 ar/y® Ba xaamelinicn — 0,002 yr/iv® ra tenr.

Karra xaswmiapaart XeBOHR ACTHpaUHANAINAE YIapHH aHUKIall Yerapac
macafiTuppanmnr mymxud. Hmunr soma xamocuaa (palrian METAIAYPrus COXOCHAR) MIIC,
HUKeTh B KOGANKTHH BHAKIAW YayH (6y smeramnap POK u termmamaa | ; 0,05 pa 0,5 mrin’
ra TeHr) xaMm ymly MeTall KOMILICKCAAPHHWHT cHMOGAN TOMIMAOBYH DieKTpoiHAa
AuMCTRACIMOKCHM GmieH  KoliTapuiuMmmra acocjanrad  Noisporpadik  MCTOAMKAcHAaH
dofitananunaan. Pon cidatnaa natpuli cynsder k¥mmaran 0,1 u XI0pHA - aMMHAK
IpuTMmaci, pexiM cudaTiaa dca Fiarapysuad Tox TaHdansau. MHcuBNr xaitTapuauinn
poTcHOHAAN — 0,25 B, nukeawnueu — 0,86 B, xobwibthuxs — 1,02 B.

Xowounhl  capdn -10 n/MuBR  G¥arad  xepo  ADA-BI1-20 duntpn  oprann
acnipaudatanan Yy 3axapaH setamnapuusr spum POK Ba ynaam xam  maer
MarJIopaapiHu akikIal yayH 50 0 xaBo xidon.

QUALTPAArH HAMYHA CONOA THruara gpuaLTp Gunan 6upra kYYUpUILIN Ba 500° C na
30 paxuxa Mydennn nevna Kyara afinaaTupunany.

CoByTHATAHAS8N CYHr KYT Koniuri xoHneHTpnawran HCl ma oputiaag, Ham
Tyanaprasa Oyrnantinaan, cys Ba pH 920 rawa G¥aran amumax kymwnaan. Kellun
ANMETIICANORCHM Ba Hatpull cyawndar ospursatapn, myRmariek | Ma Xropam-aMMHak
SPATMACH K¥MHAa M. IPpHTME XaXMH ¢yB Gal 10 MN rada ¢TKa3lRAsau B ApanainTHpHALIN.
15 pakmgaftap c¥Ar  opuIMa  cHMOGAH  TOMYILTOBYN DIEKTpox  xoltiaawnTipuiarad
noasporpadHUAT  3AEKTPOANTAK  Adefikacwra  Yrkaswtaar  sa  0,1-1.5  pureppanna
noasporpassack €36 oamnann. Mervanapan Mmuknopr#t §avain onamHAaH  TY3IHATAH
rpazycnanrad rpadpux O¥ituwa amanra ommprasan. padmk xapona Map#ya MeTallapaH
TAXTI KIAHO [WAPORTHAR MCTRIN TY3InapHHHHI CTAHAApT IPRTMANEPH TANAHIH a8cOoCHAR
TYIHNLIH. AHHKISIIRWAT Kvilu 9erapacu muc yayu 0,15 mr/s’ |, mnxens yayn — 0,005 mr/n’
Ba xobaeT yayn — 0,1 mMr/s® (50 1 xaBoga).

Honsporpadiua yeynuaa opraguk GHpHXManapRUIC K¥ M MAKIOPHHN aHHK1a0
G¥amaitan. Uynkn daxar 31ekTpoakTHB, AL $akaT 3ncKTpoanTHk Sdelikana oxcuuTanmm-
KaliTapiutitiy peakiHAcHra Kupunagurad Supikaaiapra nuctaTan TYrpuaan-T¥rpu
snexTpoknMénnit yeynaan dolinatannm MyMKaH.

15- avarmii MamrynoT
Kypunum MarepHaIAapuad KYJ0HOMETPHE YCYAHIS TAaXARA Kwinm

KviaoHoMeTpus (axcapiaT 3JdcKTpPokHMEBHIT yeynnap kaGH) xaBoja, cYRa BA TYNPOKIA
yuyBuaH opranix GUPHKMATAPHH BAUKIamaa Aeapau dolinanaamaling, ammo kfnrasa katop
METAIIAP, AROPraHHK OHPHKMAanap Ba auopraiHK FaVIApHH AHMKIAMAS KYAnaHiiaiu.
Kynonomerpux taxnan M. ®apaaeli woui Ginan GorlaHalan, aMMo ¥ avanga ik mapra 1938
finngarnaa o3NK-OBKET MOXCYJNOTIaPHAR OFHP METMUITAPIN AHHKAAIAS HITAATHAT .

Kynonmosmerprs  yeynm mmdm  30H8 aTtMocepacH  Bu XaBocHfAa  caHoat
4 KHHAMNApKAA, aBToMOGHAL Tasnapuna Gup xaTop MyxXHM Haocioruunap (rwloremsap,
O30H. ONTHHIYTYPT Ba YIAEPOl OKCHAMAPH, OATHHTYCYPT BOACPOIH BA XaK.) HH TE3 aHKKiaw
MMKONHHR  GepyBYM TYPAH XHA  raljoananisatopaspas  aiiuukca  MybadakkusTan

dolfianaHunaan.
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FCasnapHuHr XYAOHOMCTPMK TeXNHAH TCKIOHpHNa&Trad MojNa KHpHMANHTAH
JNEKTPOA PCakiMACHHMMHI TOXHHM §iavamra acocianran. By moana jenonspusatop 6§aub,
anekTp #ychixara TexwmmpuaatTran rav GHmaH GMpra TYXTOBCH3 yIaTHaaaM. DnexTpoiaa
KCHACTraH PCOKHHAHMNT XyCYCHATHra k¥pa KYJIOHOMCTPHK Yyoynaad XaltTapyeannap Ba
OKCHANOBYHAAPHY aunxnamaa doftaTaHil MyMKHI.

Bowmka  onextpokuvesult  ycyanapmaw  ¢apkau  ¥aspok  (monaporpadua,
KOHAYKTOMETPHA, MOTCHIHOMCTPHA Ba X) KyJOHOMETPHK TaXaAHIla TOX >ICKTPOIHTHK
selikara GepHaacTran SACKTpoKMMEBHA daon moananuur Muxiopn Gnnan Ya1iaHanH sa
onaTull mapouTaa Gomka ycyanap Gunan Yadainnap onnb GopHaranaa YHMHT HeTHmacura
TaLCHp KHIaanran oMunapra Gorank GyaMaitau. By oMHanap: Xapopar, DNEKTPOANEp i03acH
XONMaTH, ApAnAmHUT KATAIAKTY Ba GowKanap.

16- amanmii mamry.ior
Kypuanm MaTepHALIAPHHU KOHIYKTOMETPHR YCYIHIA TAXTI KIWTHI

lazoananulaTopiapUHHHr TabeHPH KY/JIOHOMETPHA NPHHIMIKIA acocnasain Ba
anToMoGHAL NBHraTeaapHHunr HuntaTHaran raznapuaary CO Ba CO: HH DKCMPece BHUKIMI
HMKOHIHII Gepann.

Konnyxromerpua TeKIHPHAAETTan IPHTMAHKHT COMTHMITHPMA CKTP
$TXAIYBUAHANIMHH YavaI0ra acoctanran. Ymoy anexTpokHMEBHH yoya aHAINTHK KUMEHHHT
aHr xaanyiit puank-kumeanit yeynnapuian GupH xncobnanaan.

OnaTAa KOHAYKTOMCTPHA XaBoJar# RaocaosdM MOLMANAPHH 8HEKIAINIA B
KAMIAH-K2M CYB BA TYNPOKHN Taxaua xuanmia ¢olizanasnnaan. KowaykroMeTpia acocuaa
HmMnad MHKUATEH KAaTOpP [A’08HATHIATOPJIAp 830T CAHOATHAA, ONTHHIYTYPT BOIOPO.IH,
ONTHHTYTYPT OKCIJM, 830T OKCHAH, TANOTCHA4P Ba FAOreH BOACPOAJApHM AHAKIALILA
mymapdariarny dottnanannann.

Kopxona wnuram 3oHacH XaBocH&S Tokeuk dochop oOKCILANAPHEH AHHKIAILIA
COHOATA3 KOWAYKTOMCTPHK  lajoaHaIH3aTep KEHr  KYAJaHHA&nw, YHHMHT  TALCHPH
TCKIMHUPUNAETrAH MOAMATAPHHHT [(OMHOPONRICH Tonank, cyp OGuaan cylopunanuran
dunbTpnoBdl TYCHK opkanw ylapui YTkaswm tYan Ounanm cyB TOMOHMIAAH IOTH/HLINIS
acocnanren. Byuna docdop anruapuan docdop kmenoTecHHn Xocna kuaaau, docopumnar
kylin okcnanaps sca kannit nepManranaT HmrHpoxuaa gocdop KnCIOTACKHIAYA OKCHITaHATH,
¥ ¥3 HaBGATHAA CYB SpHTMACHIA AMCCOUHAUHAARAH. YIH0R suelikacina SPHTMAHUHT MEKTP
§raysdannurn 2 Ta JATHEA 3NCKTPON SPARMRI/A AHHKNAHAJIH.

Kounyxromerpna  wmynnurack, [Taanw,  alinsikca cyoknInk  Ba HOHAR
xpoMaTorpadiaia JACTCKTRPAANT yCyail cHATHIA XaM KATTa aNaMuSTra ora.

Xasoma, cyena B& TYNpoOKAn HOHIapHH (RAHTPATIZp, Xnopwuiep, cyviedarnap,
umaHHAAap Ba Gowkanap) sHukaan 3apyp G¥nranae  xpomarorpadik TakcHMiam Ba
kelisimanax GHPUXMATaPHA KOHAYKTOMETPHA (SKH KYNOHOMETPHA) SPABMHAS ACTEKTHPIALT
3Hr MaKGY R yeyn XucoGnoHAXH,

17- amaswit Mmamry/ior
KypHaum matepnannapiii Korod IpamMoTorpadnac yoyamia Taxin KWIHID

TeximupiLtyB4H RaMyHaHHuTr cddar TApKAOH KOFOMIA TakcHMIalmn Xposarorpadmscu
yeymnaa xam [OKX namm kaGw wroxman aoenapHiHr ¥aure Xoe paurn GYHu=a éxn xap Gup
koMnoRet Re nunr con kufimMaryt G i aHHKNaRALH.

Koro3 xpomatorpaduaciia Muxiaopuit  amoutansuwiap xam FOKX  pgarm cimrspr @
XpoMaTOrpadik  XapakTepuctuxanap (XPOMATOTpaMMAary JOF caTxM Ba YHEHr Gyamun
HANAUTHKIHTH) G¥iiga 2xn ton6 auxapn yoyau 6inan Sawapunann. K§numga, xpoMarorpaMma
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Nornap couura xapaG GHp Hewn anOXMAD KMcMAapra xecinG omuHaam, Xap OHp AoF TCrmouif
SPUTYBTHIA JPHTILIATH B4 8Xpainb 9HKKAH MOLIA IPUTMACH MOC KkenyBan (doTomeTpik,
nossporpahix Ba Gowrka.) yeyn Ginad aHnkianaiu.

Japaxcananran rpadusk S -1,C GYilirta annknain yeynn SXUINPOK HaTikanap Gepaan. Byuae 5-
mor catxp. C-momna KoHueHTpaunscH. K§pearinran koopansaranapaa rpagiik THpH HHIHKIH
6¥nan.  |llynMHrack, Jor PaHTHIBHT RQIAUUMKIHTAAAH  XaM  doitnenami-nam, y Moaga
KOHIeHTpaumAcHra syTanocnG G¥naxm.

CYIOKTHK TaxcuMiaganm xposarorpadusich ycyan Guiad aHopraimk cudar Taxmwmiaa
KaTHOILIAp SPATAMMACH, AMHHOKICIOTRIAP npalalunack Ba Gomxa opradiik xucnoranap, G¥exnap

apataimmMacH Ba Gomkanap xaM MyBaqaKILITIN TaX U KIIHHAT.

18- amannii Mamrymsor
Kypnanm MATepHA/LTAPINH WOIIKA KAT.IAM/IH XpaMoTorpadus ycyamaa Taxania
KHIHLI

Kymmve 6y makcalia DPHTYBYIUIAp apaiialgMacH MacanmaH, GyTivh ékM aMill cOHpTHMMIHT
MeTHA &Kt OTHA corpr Ginan apanammaock, denomiumr cysnany THitnran opirvanapi Ba
Gomxkaep MuaTRANIH. SPUTYIYHAGPUHET TYP.IN apanaliMarapiuy nuuatiim Ry i Sup mewépaa
YarapTipuIura Ba JCMaK, 3pAnalTMaiiTHT TapknOull KHeMnapra axpansHiog YIYR Kynall mapoutiap
TYTAMPHINTD iMKOH Gepaan.

Texluwpiiyeay NMaMyH2HHAT cHobaT TopkiGH KOFO3Nla TaKCIMIaluil  Xposarorpaiscit
yey:nira xam HOKX parm xoGu anoxmnoa jormapuwnr §amra xoc panrit G6¥inqa éxm xap Gup
xomnoHeHT Ry HuAr con xigimati 6§ Hima aunxknanain.

Koros xpomarorpadmsciia Mukaopuii ammxnammmnep xam MOKX nmark cummrapun &
XpoMmaToITadix  XapaxTepicTHkatap (NXpomaTorpaMMagari JoFf camif Ba  yYHwuar GOfamnum
sananiinemen) OFftida exas lobnb wnkapian yeymn Givan Gawapnaany. Kynneaa, Xposarorpammsa
fornap coRpra xapaG Oup neva anoxmna wicmnapra kecnb onunaam, xap OHP HOF TCTHILTH
SPHTVBYMAA SPHTHIANH Ba aXpainG Twkkan Mojaa IpiTamacit Moc kenyBun (poTomeTpik,
nmonsporpadix pa Somka ) ycy. GHran aHHKIaHATH.

JNaopasananrar rpadux S -f.C 6¥Hi4a ainctam yeynn AXITHpoK HaTikanap 6cpaas. Byiaa S-
fpor carxn, C-smoana xoHueHTpamwich. Kypearwnrai xoopiiitatanapia rpadgiik THrpa wH3kiy
Gyaamn. lllymmuraex, Aor panrdHHHT saNALTHKIMIHMGaR XaM  doltnartaHH-namy, y MoAfa
KCHUCHTPRIACHTa  MyTamocH6 GYnanu.

CYIOKDIK TAKCHMIAHRLD XpoMaTorpadmacd yoymt Ginal aHopraHuMk cidar Taxminaa
KETHOHNAP apanamMacH, aMifHoOMICIoTanap apaAlatinacy aa GOIMKE opraviik KHenotanap, 6§&knap
apanalnMac Bo GoKAnap xaM MyBa(aKHATIH TaXAIA KHAHHAAH

Kypiwpan MatepHaniapmnir $roik-KumEnsni TWX DR AoHp KenTHPIUIMaN MACRIATAD
axkasobrapy

1-xcaac6: a-Hadronnap (Gupuxmanapuu cnextpiapn TYIHK Gitp GHPIra MOC Kemanu).
2-xcaaot: 1-Gpon-3-MeTanGyTan.
3-acaeob: 2.4-aunutpoderon.
{-acagot: Kncnopon xyitnzare gymkistonan rypyxnapra supims My OH, C=0 tvpnu
x&;ﬁomm carnmaran rypyxnap, SO, SO; rpyxnapu.

prasinacTran GUpHKMA ciekTpitla 2960 oM’ (UgRIOTIVHIIN) J8H JOKOPHIA JOTIUIIN
xyaarunsafna, 6ynaa OH rypysu 6§nsmaiia.

KapGouita caknaran rypyxaap uco 1800 — 1600 cn™ opanmnkas ky4n# 10THAHIT coXacara
ora 6§asamn. Ypramuiactran Gipaxvaga Gy caxanary 0TI 9HIAMN KylaTHIMaca, y C=0
K¥pHHHINHAAMH KHCTOPOIHH TYTMAataH.

Cyibdiokean rypyxsra Xoc 6¥aran 1070-1030 e coxann 6¥mmacmrs S=0 rypyxm
GuprkMaHHET HYKTHrnan Janonar Gepaan.
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Cyabdboitap HKIGTa ky9an coxa 1350 — 1300 pa 1160 — 1120 cm GHnan xapakTepranani,
yaap eHmirag Xosmatna 6¥mumm MYMKHIL Terwiu coxXanap Yprauwiacétran GUpHKMa
cnexrpraa (1312, 1282 pa 1130 oM7) xysarivumy. Teruuunma GupHxMain ofTHHIYTYDT Ba
wicnopea SO; rypyxun k¥pusumuia 6§nca, GHPHKMAaHHET cTpykTypacH (n-CiH7):S50: ymby
xpumaa Gynaau.
5-acaent: CHCKTPA# MKKMTA KeckuH coxanap 3485 pa 3356 cou” kysammwiran. Byiaafi
loTARE GHPAaMIH amuinapra xocaup. NHa rypyxun redopmanion teGpanumura 1616 ey’
! aaru loTivnm coxacH Moc kenaun. NH, rypyxuu sccuMac fedopmaunon TeGpanninn 00—
650 cn' coxama Yprana wmnTecupnMKjarH Kenr 9¥KKMHH Gepany. By TeGpammura
TernuLrda 792 oM™ Aaru 0TWIMM COCKTPH XaM Kepa.

Hixiisiann a0t aToMy ékin Xap Kanmali xicjaopon caknaran rypyx (NO,, NO) kupans, 2xkn
430T BA KUCJIOPO aTOMITAPH TYPIs [ypyxiap TapiaiGira Kipai.

Yracpon Ba BOAOPON GTOMITAPH MHKAOPIApH HucOatHman xypunagHKun, ypramuiaérran
Onpnxma THiunMaran GicoGnamann. THinamaran Ba apoMaTHK HETpo GHpHIQManap
ARTHCHMMCTPHE Ba CHMMETPHK HHTPO rYpyXHH BaicHT TeGpanmit coxacura 1500-1510 sa
1365-1335 cu” ora 6§namm. Vpragrmacrray Gapxivenwuur coekrpiaa 1500 Bal33s ov?
coxanap MaBxya. Jdemax, Momnana Hupo rypyxs Gop.

HK-cnextpas YpunGocapaapitiir xonarn OHp XWUIHTH 10yHE k¥peatsetinmin, 360-800
M JOTHANW COXACHHN Ky3laTiwMacmiry Gwpida 1,2,34 — Terpa aTMalIuHraH XouaTiaa
amac skair 890 cv’ marm rormnmm 1,2,3,5- Ba 1,14.5-Tetpa anMammMiraH apoMaTHK
xenkanunr C-H Gorunm acenyac nedopManmon TeGPARHITNTE TerHILIH GYNHLIH MyMKHH,

EMpHKMaHB CTPYKTYpacH 4-HITPo-2,6-IHUTOPaRIUNIHILHP.
6-acagod: (CHy)2CHNO, 1560 cM ™! — v NO;

1390 cu ! — v, NO;

848 o 7! - C-N Goru TeGpannun
Bomxke TeGpanumnap

2960 cx ' — vew

1470 ex ™' -8, CH,

1355 em ' — 5, CHy

7-ocagod: CHz = CHCONHC(CHs)s Bomka TeGpannmnap
3226 eM ™ v
1660 oM ' — amna | coxacn
1545¢m ™" — amun 11 coxaca
720cn ' —ukknaaMuH amaa
CONACH

Bomxa TeGpasnmnap

3050 eM ™ — vewa

2941 em ™ —vey

1618 cm ' —ve-c

1447, 1380 en ! - 8

990 o ! - 8=cys
8-mcagob: CHyCOOCH,CH(CaHs)a 1736em ' — vewe

1235em™ 1a C-O Gorra Termuwmy

Tebpanumn

Bownka reGpanumiap:

2940 ex ' —uc_y

1460, 1380 eM ™ — Bcss

9-acagob: NH(CH,CH.CN), g;ig o : — U
em” —v oy
1504 e ™' — B

1236em™ na C-N Goru



10-2xcaeos:

COCH,
NH,

KaTnalnagurad reGpapnn

3450, 3340 cu "' - vae

1680cM ' — v

1630cm ' — v

Bouma TeGpaminmiap:

1600, 1500 cy™' s1a C=N apomaTsix
xamka rebpanniun

1460 Ba 1355¢m ™ - 8

Benson xatkacmaaril aTMAMHHMIN TYpAspH TerwuuiH COXAID AMHHO FYPYXHHI TekHcMac

Aedopyalpon TeGpAHIIN COXACH XaM THiPH Xeramm.

11-casnd:

L Sl >

12-casot:

CH,
cl-l,cm—sl:—c—cooc.l-l.
N

1030 en ' —vg o

Bounka TeGpanitiLiap:

3010 cM ™ = UcHapond

1603, 1500 cm™' - apamaTak xamka
TeOpainiion

775,702 enm’! - MonoanMatmuuTan
GeHI0M YAV XAPAKTCPIH
BpaNATIK XATKAHI AccH GfanMaran
Acdopmaniiaon teOparHIIN

2220 em "t - VeaN -

1720eM ' —uc-o

1210 em ' = C-O Soru
HINTHPOKILIAMY TCGpammm

Botixa TeGpadutinap:

2941 en ' —uey

1600 cn ! = Ucag

1471, 1380 eM ' — Bap

1 3-acagot: HSCHa CH,SH

2250 cm ' — ug)
Boinka reSpaninmiap:
2925 cM ™ — ey
1438 cM ™' = 8o
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