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AHHOTaUMsA

Jlapcukaa cepBUC 03MK-OBKAT MaxCyJOT/IapHHH cudaTiHu 6axonam ¥
Ba ME30HJIapH, 3aMOHaBMil (U3NUKaBHH TA[AKHKOT 3THII YCyJUIapH, LIyHHHT
MaxcyJlOT/apHH  KMMEBMH  TAOKWKOT  YCY/UIapH  Typjapd,  MOXH
HIUIaTHIaAMrad ac6o6 Ba pealmdnnap Ba TAXIWIHH Gaapum TapTHO!
EpUTHIITaH.

Jlapcnuk onuii YKyB topmiapuHMHr “CepBHC (axonM Ba TypHCTIE
OBKATJIaHTUPHLI XH3MaTH)” TabIMM AYHATMIM GakanaspHatypa Tanaband]
MYJDKaIIaHraH.
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KHUPHII

XO03HprH NOCTHHIYCTpHANl MKTUCOAHM (apKIM XyCyCHATH XH3MaTiap
YIyIIMHY KecKHH omub Gopuumn 6unan taBcrudnanMoxaa. Onumiap TabOHpHyYa
SPTaHrH KyH jXaMMATHJA XH3MaTiap Ba HHQopMauus Huuiab yMKapHil ToBapiap
umab ynkapuiura HucbaTan aHya yCTyH Typany. ByHnai wkobuit xapaéHHu pyi
6epaéITaHIuIH  XaKMa XO3HPTH KyHJa XH3MaTjap COXacHHH KyNruHa
PMBOXJIAHTAH  JIaBNATIAp ANNH MYKM  MaxCYNOTHHH acOCHH KHCMHHH
TabMUHIAETTAHIMIH aHHMK Janonatr Gepmoknpa. Illy cababnu Pecny6nuxamusna
XH3MaT KYPCaTHII Ba CEPBHC COXACHHH PHBOMUIAHTHPHIN OYHHYa H3YHI Yopanap
KypunMokna. Xycycan, “YaGexucron Pecybmikacuna 2006-2010 ¥imnapna
XH3MaT KypCaTHUI Ba CEPBHC COXACHHH PHBOXJIAHTHPHMUIHH >KaJaJUIalITHPHLI
yopa-Tan6upnapu* Tyrpucunarn YiGekucron PecmyGmuxacu IlpesueHTHHHUHT
2006 ¥t 17 anpenyarn Kapopu 6ymnu axkon ucboru xucobnananu. Kapopna sari
HCTHKOOJUIH XH3MaT TYpIapHHH PHBOXJIAHTHpHIN Onnan OMp Katopaa caBio Ba
OBKATIAHHII XM3MaTinapd Xaxmuuau 2010 iimnma 2005 #mnra HucGaran 2,2
MapoTaba OIMPHII HA3ap/a TYTHIITaH.

Cepuc QaomuaTH XonaTHHH Oaxonampa MaxCynoTnap Ba XH3MaTiap
cHuaTHHH MyaMMONapH KaTTa axaMHATTa 3ra. XH3MaTiap Ba CepBHC
MaxCyJNOTHHH CH(aTH YHH KOMIUIEKC XyCYCHATIAPH aCOCHA IAKIUIaHKO, XycycaH
yhnapHH HIIA0 YHKApHII TEXHOJNOTHK, (HM3HKaBHH XyCyCHATNApH aloXuja
axamusaT kach aTamu. CepBHC MaXCyNOTJIApHHH, JKyMJIaJiaH, OBKATJIAHHII CEPBHC
MaxCyJOTIapHHH CHOATHHH TaxXJIHI 3THIL, 6y MaxCyjoTnap XyCyCHATIApHHH
MEBEPHIT  XYJOKaTJapAa Hasapja TYTHIraH KYpcaTKM4wiapra MOC KENMIUHHH
aHMKJAHM Tako30 Kunagd. by Basupanum Xan OSTHImA  OBKAaTJIAHHMII
MaxCyNOTIapHHU 3AMOHABHH (HH3HK-KUMEBHIL YCYJUTAPHHH aXaMHMATH XKy/a KaTTa.

Hunab unkapuiaérrad MaxCyJoTIapHH HUUIA6 YMKApHII TaXJIMWJI XOHACH
LIAPOMTHA AMAJIra OIUMPHIIAJMIAH TH3MMIIM Ba JOKOPH CaBUAZArM OPraHOJENTHK,
MHKPOOHMONIOrHK Ba (M3MKO-KMMEBHH TAJKWKOTIApH TaHEp Maxcynomiap

cudatunn Tana® japaxacuga cakmambk  kadonariaiigu. Xosupru mnaitaa







MaxcyJnoTnapHu cu)aT MenépIapuHH SHTH CTaHAApTIapura MyBO(HK SHTH

MHYCTpEMaHTaJl Ba 9KCNPEcC MeToAnap skopui knuanmokaa. Illy cababnm maxcyc
Mmab YMKApHII TEXHONOTHK TaXMWIXOHACHHH caMapand (aoNHATH KyNruHa
mwapoumiapra Goranmk  6ynnb, ymap MumMiaa  TaxJMIXOHAa  OBKAaTJIAHMII
MaxcyNOTIapHHH 3aMOHABHIf (M3HK-KMMEBHIf TaJIKMKOTIAPHHHMHT  KYJIaMH,
TaBCH(H, MOXMATH Ba GakapHil TEXHHKAaCHHH EPHTHLIra KapaTHJITaH METOAMK
Marepuauiap OuIaH TabMHHJIALI KaTTa aXaMHATTa 3ra.

OBKaTIaHHII KOpXOHaNapHza HuUIa6 YHKapHJIagHraH MaxcCyJOTJIapHH
I0KOpH CH(MATHHH TabMHHJIANI KOPXOHA HINYH XOIAMMIIADHHHA 3aMOHaBHH (H3HKO-
KHMEBHH HasopaT ycCy/ulapu Xakuaa Owimmiapura ora Gynmmnapuau Tana6
kunaau. Iy nykran HazapfaH “O3HK-OBKaT MaXCyJIOTIapHHH TaAKHKOTIAPHHUHAT
dusnk-kuméBnii - yenyGnapu”  Qanu  “Cepsuc  (axonM Ba  TYpPHUCTJIAapHH
OBKaTJaHTHPHII ~ XU3MaTH)”  TabMuM  JyHaIMIIMZA  TablINMM  ONAETTaH
Gakanaspuarypa Tanabanapi yuyH ajqoxmja ypHH aramnaiiam.

“O3MK-OBKAT ~ MaxCyJOTJIapMHH  TaAKHKOTIADHHHHI  (DH3MK-KHMEBHH
ycinyGnapu” KypcHHH JacTypura MyBOOMK, YHJA O3MK-OBKAT MaXcCyJlOTJIapHHH
acoCHiT YMyMMIT TaJIKHKOT YCYJUIAPHHH YyKyp YpraHuil HazapAa TyTwiras. Bynna
Xap Gup ycysnuu aHuK Gaxapum ycnyOuHM GaéH STHINJAH ONIMH YHH acocuua
éryun XoAuca Ba jKapaéHnap MOXHATHHM Oaradchn EpUTHIN Makcan KuiuG
kyiran. Kype wmarepnanuen Oynpaii ©aH STMIMIIM  yCyanap acOCHHH
TYIIYHHII Ba yJlapJiaH XoXJarad 03HK-OBKAT MaXCyJOTJapHHH TaJKHKOT 3THIIIA

oKkuoHa olinananniu uMkoHEH Gepanu.



1 BOb
O3uK-0BKAT MaxcyJIoTiIapu cadaTHHM Gaxojam ycyx Ba
Me30HJIapH

O3MK-OBKAaT MaxCylOTJIapuHM CHM(ATHHH TAaXJIWI STHIN JeHwIraHia ymiby
MaxcylloTiap XyCyCHATNADMHM MeBEpHit Xyxokamiapia Ha3apAa TyTHIrasH

acoCHil O3MKABMil KWiMaT Ba XaB(CHIMMK KypcaTKM9apura MOC KeMIIMHH

AHHKJIAI TYLTyHWIIaIu.

1.1. O3HK-0BKAT MaXCyJOTIAPUHH TAAKHKOT 3THIIHHHI ACOCHH

yeysunapu

Taiiép 03MK-OBKAT MaXCyJIOTJIapH cH(aTHHH HULIa0 4MKapHOI IIapOHTHAA
Gaxonama opraHoJenTHK, MHKPOGHONIOTHK Ba (H3HK-KHMEBHI Kabu yuTa acocuit
yCyJurap TypyXuzian Goiaananmuiagm.

OpranoienTuk (CEHCOPIH) TaXJHJI TaHEp MaxCyJOTHH TabMM, XHUIH,
KOHCHCTEHIMACHHM, CTPYKTYPACHHH, PAHTHHH, WAKIH, YI4aMH, TAWKH KYPHHHIIH
Ba 103aCH XONaTHHH Gaxonamaan n6opataup. Bynnaii Taxmmn KypHi, Xua G
Ba TABMHH CE3MII OPraHiapH EpAamMHia aManra OMMpWIagH Ba Xed KaHzaii
Maxcyc JKHX03, KAMMaT0axo peakTHBiiapra aXTHEX ce3maiian. Taiiép Maxcynotra

yHH opranojientHk 6axomam HaTHkacHaa Geprmaauran 6axo XONMHCIHIH (akaT
Opakeprn (ymOy TaXJMJIHH aMaiara OIIMPaETraH IIaxc) eTapiHya TaHEprapiury
6mnan Genrmnanagn. Ymby cason 6yifmda Maxcyc anaGHETIApHH YpraHumn
(CeHcopNM  TaXJIWIHM  yTKasmm Gyitmda KypcaTmamap Ba Gammap Gepmm

KaABaJllapH) Ba JOMMHIT amanuii (aomuaT opKamM KHCKa dypcatna Opakepun
TerHuuId Taiiéprapauryra opummm MyMmkHH. IllyHaii xumn6, opranomentik
TaXJIWIHH aQ3aJUTHTH YHHHT OJUNMIUIHTH Ba YHH aMajira OIUMPHIN YYYH Kawm
BOCHTAJIap 3apypJIrH XHcobnaHa 1.

CeHcopnn  TaXMHIRM acocHii KaMammiTH Gynia oNMHamHran axGopor

KylaMHHH ~KeHr Oynmacimruzamp. Bupunumman, 6y koG (1oKopH)
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pranoncn'mk Gaxonamra TerHuUTH Gyiaub, OPraHONCNTHK KYpCATKHUIIaL"
6yitnua Gapua Tanabnapra kaso® GepyB4H MaxcysJoT LIy acocia HadakaT yHra
xoc 6ynraH Tyna O3MKABMH KuMMaTra sra skaniaury, Oajkm ymMymaH onrasja,
COFNIMK YYyH XaB()CH3 SKaHIMIH TaH ONHHHIUM MyMKHH 5Mac. BymHH mrympait
TYUIYHTHPHII MYMKHHKH, MIIA0 YMKApWIraH MaxCyJOTHH TapkuOuja MHCOH
OpranM3MH yuyH XaB(mu 6¥nran 6ab3n Moanapan (MacanaH, panHOHYKIHIUIAP
€KH OFMp METaJJl Ty3/1apH) MaBXxya OYIHIIH Ba MaXCyJIOT KHItMaTHHH GeNruioByH
KaTop 3apypuit KMMEBHMIT OupukmanapHu (Macamad, BHTaMHHIAp) Oyimaciuri
KYIIr'HHa X0JUIap/ia YHH OPraHOJNENTHK KYPCATKHYIapHra Xes KaHAaH akc sTMaiim.
MkKxnH9HIaH, MaXcyJIoT X0JIaTHHH OpraHosenTHk G6axonam cudatnu taBcudra sra
6ynn0, yHH MCTEBMONYHM COFJIMTH YHYH XaBCH3NIUIH EKH 03HKaBHii TYJIAKOHIHIH
XaKH/la AKYHHIl XyJoca WHKAapHll, XO3HpJa KaTop MHKIOpHiIl KypcaTKH4IapHH
(Maxcynoraa MOJIa MHKIODHHM MablyM KuiiMaTaan “kam amac” €ku “xym
9Mac’JINrH) kan6 STHIIHN TaK030 9Ta/H.

MuxkpoGuonornk  ycinybnapHH  03MK-OBKAT — KOpXOHajapuia  Taiiép
MaxCyJOTHH Ha30paT 3THII )l(apaémmaru axamMuaTH Huad YMKapHjIaJauraH
MaxcyJIoT Typura 6ok 6ynau.

BakTepnonornk Taxama tabuaTHra Kypa COFNMK ydyH, 6an3s Xomnapaa
3ca MHCOH XaéTH ydyH XaBduu OynaraH mnaTtoreH (KacaJUIMK TYFAHpPYBYH)
MHKPOOprauuamiap OwiaH 3apapnaHMIIM MyMKMH Gynran Xom-aménu Kaiita
Hinam Onnad wyrynnanyByn Gapya KOpXoHajap yuyH yJapHH Mnnab ynkapuim
KyBBatHra Gorank 6yiMaran xomna MaxOypuit Xucobnanaau. Bynna dakat maiina
KyBBATIH  KOpXOHanap yuyyH Xycycui OGakrepuonoruk naGopaTopusHu
6yMaciHrira Ba MEKpOOHOJIOTHK TaXIHUIapHH IIapTHOMAra Kypa aKKpeIHTalust
KWIMHTaH nabopaTopwsiiapia yTkazumira pyxcar 6epuiany. Arap MHKpoGHOIOrHK
TaXJIMUIAp KOpXOHau¥ Miwiab 4ukapum nabopaTopuscHia amaira OUWMpHICa,
WIYHH Ha3apia TYTHIU >KOM3KHM, ynap (akaT TErMuuIM coXa MyTaXacCHCIapy
TOMOHHAAH YTkazwmmm mymkus. Ilynnait kw0, muxpoGHonoruk ycnyonap
03MK-OBKAT CAHOATHHM KATOp COXalapuia TaW€p MaXCyJNOTHM TaXJMi 3THIIAA,

YHH HCTCBMOIYHIAD YYYH Xan!CH?HMI‘HHH AaHUKJIAIIga KaTTa axaMusaTra ora.
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AMMO MEKpoOHMonOruk ycmybmap rypyxu GeBocuTa MaxcynoTiap KIMEB D
TapkuOMHH anuKnam Ounad GOFMMK 6ynraH o3ukaBuii KuiiMaTHH Gaxonamra
HuchbaTan aHya KaM MablyMOT/IAp ONMHMIIMHM TabMMHIAiaM. Bynnaii
Gaxonamnn dakar Taiép MaxcynoTHH (M3MK-KHMEBHI TaxJIWi STHIN EpAaMmia
amaira OLKPHII MyMKHH.

DH3NK-KAMEBHIT TAXJIMJI MaXCyJNOTHH (U3HK-KHMEBHH XYCYCHATIApHHU
GeBocHTa TaJKMKOT 3THLIHH, KyMIaZaH YHAar# GoHaaiM Ba 3apapiH 3eMeHTIap
Ba OMpHKManap MUKIOPHHN aHHK/IAIIHH TAK030 JTallH.

OpraHonenTHK, MHKPOOHONOTHK Ba acocaH (HM3HK-KHMEBHI ycmybnap
€pAaMHa aHNKJIaHTaH KypcaTKHuiIap TYMIaMH TaxXJTHi STHNAETraH MaxCyJOTHH
O3MKaBHH KuiMaTH Ba XaB(CH3IMIH TYFPHCHAA acOCHH XyJoCa YHKAapHII

nMKoHMHK Gepamu. O3uKaBuii KiiiMaT Ba XaB(CH3MMK Xap OHp 03MK-OBKaTr

MaxCyJIOTHHH acocHii CH(aT Me30HIapH XHCODnaHau.

1.2. O31K-0BKAT MaXCYJI0TJAPHHH 03HKABHIi BAa JHEPreTHK

KHIMaTH

O3HK-0BKAT MaXCyJIOT/IapHHH HIUIA0 YHKapHII Ba OBKATIAHMIUHH TALIKHI
orimw Gunan GOFNMHK GyNraH amamiif MIIAA 03HKaBHif, GHONOTHK Ba SHepreTHk
KuiiMaT Kabu Tymyrdanap Maexyd. Bapua ym6y TymryHwamap osmk-oskar
MaxCy/JIOT/IapHHH ynapHu KnMEBHit TapkuOura GOFNMK Xomaa ¢oiimammmuriag
TaBcH(IAiiIN Ba aNoXHga O3MKaBHI MOAIWIADHH HHCOH OpraHM3Mumary
MeTaboIHK Y3rapHIUIapH XyCYCHAT/IapHTa aCOCIaHaH.

“O3nKaBuii KHifMar” TyIyHYacH 3HT KEHT YMyMHIf TymyHua XHcobnaunam,
V' MaxcynoTHH, YHJArH Katop MoAnanap MHKIOPHHH Gaxonaur Gunan Gormik
Gyras, Qoiinanu XycyCHATIapHHH TYIHK KYJaMHHH aKC STTHPajIH.

“BHONOTHK KHiiMaT” Ba “SHEpreTHK KMHMAT” KYTIPOK XycycHif TylyHyanap
XHcobmaHazm.
Man/TyMKH, 031K-OBKAT OHJIaH HHCOH OPTaHH3MHTa YHH HOPMaN (haoTHATH

YayH 3apyp 6Ynran kumEsmii Moxnanap kenn6 Tywami. By Moxzanap opranusmen
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capapHHHHT
CTPYKTYpanapMHH  Kypum ManOamapu cudathaa xusmar Kunaad. Bynmap
JKyMJIacMra, MyXMM  Xa€rni  (YHKUMANApHH  POCTIAIHWHT  Mypakka®
kapaCHyiapuia MINTHPOK OTyBUH OHpHKManap XaM Termoumamp. Ilymm
TabKHAIAL JIO3UMKH, MHCOH opraHmsmuza ymOy MompanapHu (CyB, MHHEpal
Tysnap, 0a3H NacTMOJNEKyJSp OpraHMK OMpHKManaplaH TalIKapH) O3HMK-OBKAT
MaxcynoTiapuaa Mapxya Oynaras wakwiapn  cudartnpa  doiinanaHminmmn
kysarunmaiimn. Jactnal, ymapHM OBKAaT Xa3M KWIMID TpPaKTHAa Maiiaa
CTPYKTYpali KOMIIOHCHTJIapra InapyajaHMmi pyi Gepagu. Cymrpa 6y
KOMIIOHEHTJIap Typ/H OpraH Ba TYKWManapja Keda€TraH peaKiusiapra KHpHIIHO
OpraHu3M YYyH 3apyp MaTepuajjap XOCHJ] KHIMHaIH. AMMO, lyHAaH KaTra
KHMEBHIl OMpHKManap IypyXm MaBKy[KH, YJapHH oJaM OpPraHH3MH MyCTaKHI
PaBHIIJA CHHTE3 KHJIA ONMalIu Ba ylapHM (akaT O3MK-OBKAT OHjaH ONMIUH
MyMKHH. Bynjaii Moztanap sccenunan (aTMamTHpHIMaiiauras) 1e6 HoMIaHray.

Bapua xaémnii MyXum QyHKUMANapEA HOPMal XONaTHHH cakilall Y4yH ofaM
03HK-OBKaT Ounan jouMuil pasmnja Kyitmparn Gemra acocmii  Typyx
MOJJAIAPHHH OJIMLIK KepaK:

® OKCHJUIap, EFap Ba YrNeBOJIap;

®  AIMAIITHPHIMANHAMIaH aMHHOKHCIIOTANAp;
°  AIMALITHPHWIMANHIWTAH EF KHCIOTaNapH;

© BHTaMMHIIAp;

© MHHEpan dJIeMeHTIIap.

O3nK-0BKAT Omran KabyJl KWIMHraH OKCHJUIAD OPraHM3Mja IJIacTHK Ba
sHepreTHk (ymkuusrapan Oaxapami. OKcMIap alIMalITHPHAMaiaurad Ba
AIMALITHPHIIAAMIaH aMHHOKMCIIOTanap Manban Xucob6nanub, ynap opraHM3MHH
Gapya OKCIUUIaPHHH, NIYHHHIACK KYNriHa Gomka GHoMoNeKyNanapHy GHocHHTe3
KWIHHHIINIA KypHII MaTepHann cudarnaa (oiinanannnanm.
AMHHOKHCIIOTAJIAapHH  YIVIEBOA CKJICTHHH OKCHMUIAHMII JXKapa&HJIapH 3JHEprus
axpanmumy OMIaH Kedaau Ba Y OpPraHM3MHM YMYMMil 3HpEreTHK 3aXupacuaa

MyXHM Xucca Xucobnanagn. O3uk-oBKaT GunaH kenub Tymrad 1 r OKCHIHK
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/)
TS OKCHIUIAHMIN HATIKAcHAA (OKCHNHM YpTaua Xasm Gynumm TaxmuHad 84,5
9KAHIHIHHM Xucobra onraija) TaxmuHaH 4 kkan sHeprus axpamagn. Onam
OpraHM3MHHM OKCHJIapra 6ynran ypraua kyHIMK oXTuéxu 85-90 r HM TawKMI
KHIIaJTH.

1 r yrIeBOANAPHH OKCHAIRHWIIMAA OKCHUIAapAarH kabu 3Heprus

(TaxmuHaH 4 Kkan) akpanib YMKcaaa, yrieBOMIapHH OpraHM3Mza NapyanaHuiii
SHEPrHAHH ACOCHA KMCMMHM XOCHN KWIMHMIIM Ownan kewamu. By XonmaTHH
OBKAT/IAHHII PAaUMOHMAA YIJIEBOMTH MaxXCyJloTiap YIyUIMHH HOKOpHIMTH OunaH
M30XJIAMl MYMKHH. YTJICBOIAD 3HEPreTHK AMALIMHYBAA MINTHPOK ITHINHIAH
TAallKapH, KYNrHHa Xyxalipa CTPYKTypanapuuu OWOCHHTE3 KHIMHWIINAA OJJ
MOAzanap cuaTMaa MyXWM axaMmusTra ora. YreBoanap cuHHra 03uKaBMH
TOJlanap: KIET4aTKa, NEKTHH, TeMIUIIENTIoNo3a Ba GomKanap XaM TerHILIHINp.
O3ukaBui TONANap OnaM OpraHM3MHAA Xa3sM KHIMHMACIMIH Ba MeToBonn3maa
HIOTHPOK 9TMaciirura KapaMaclan O3HK-OBKaTHH q)lﬂllOJ'll'HK MYXHM
KOMIIOHCHTIapH xucoGnaHaml, YYHKH yJap H4YaK JI€BOpJIapHHH HOpMaj
KHCKapHIIHAa, INYHHHTJICK 3aXap Ba TOKCHHJIApHH copﬁulm KHIHHHIIHIAa S”Tﬂ
3apypanp. OfaMHH yresozapra 6yiaran yprada KyHIHK sXTHEXRH 400-500 r BH
TalUKHJI 3TadH.

O3BK-OBKaTlapiard  XaM  XaHBOHJAap, XaM  YCHMIHK €rIapn
(TpHrIHUEpHANAp) acocHii dHeprus ManGan Xycobnanaau. Ermapau yprava xasm
6ynuwn 94 %HN TAWKKI STWIHWHHK XHCO6Ta oNiraH X0/, O3HK-OBKaTAary 1 r
€FHH OKCHVIAHHIIHAA @KpanaéTraH OJHeprus 9 KKad HH TaOIKII  3THIIN
anHKnanrad. Bynjaan Tawkapu, €rnap XonecTepH Ba Gomka crepommnaphmu
CHHTE3 KWIMHHMIIN y4yH YIJIEPOA aTOMIapHHH MaHGam  XucoGmaHamm.
Opranm3mun érnapra Oynran KyRauk sxTHéxu 80-100 r Hu Tannkir Tam.

AIMAITHPHIMANANTAH  AMHHOKHCIOTANAP OKCHII MOJEKYNaJIapHHH
Xocin 6ymmunna HITHPOK sTaxurad 20 Ta TabHMil aMMHOKHCIOTANApAaH 8 Tack
0JlaM OpraHH3MHMJa CHHTE3 KHIHHMalIH Ba aTMAIIHHMAIiIHTaH XHcoOnanumay,
Bynap: iu3nH, TpeoHHH, TpMNTOhaH, METHOHHH, GEHHIANaHWH, JleluHH,

H30MEHUNH Ba BaTHH. Ey AMHHOKHCIIOT/IaNIapHH 6ap'-IECH OpraHH3Mra OKCHJLIap



5

'apkuﬁuna kenub Tymumann. Ymby aMHHOKHCNIOTIanapra XaWBOH chmma.
Kyaa Ooi. AJMAUIMHYBHM HOpMal JapaxkaCH y4yH Tanad KuJIHHaJIWraH
IMALITHPHIMAHAMIAH Ba aNMalITHPHWIAZMraH aMHMHOKMCJIOTANApHH  y3apo
HHUCOATH YCHMIMK Ba XalfBOH OKCHJUIApDHHH O3MK-OBKaTHarH 9:10 mucGatmpa
Ky3aTuiaau.

ANMAWITHPHAMANANTAN éF KHOIOTANApH. AJIMAIITHpHIMAHIHraH &
kucnoTanapura tapkubnna —CH =CH—-CH, —~CH =CH rypyxu Masxkyx 6ynran
TYHMHMAaran  KHCIOTIANap TerMuumamp. YmOy Kucnoranmap — Xyxkaiipa
MeMOpaHanapHHH KypHII Y4YyH 3apyp. YNaplaH dHT MablyMIIapH JIHHONAT Ba
JIHHOJEAHT KHCIOTanapu Oynud, ynap 3uFup, cos, YHIHT Ba GomKa YCHMIHK
€rmapuna Ba Gaw3n Qochomunuanapna yupaiinn. AnMamITHPHIMAINANTaH &F
KHCJIOTJIaJlapy OpraHH3mra yClmHl{K acocHzaru O3WK-OBKAaT MaxXCyJIOTIIapuaaru S
Ba EFCHMOH MoJZanapn TapkuOnaa kemn6 Tymann. O3MK-OBKAaTAarH YCHMINK Ba
XaitBOH EFTapHHI onTHMan y3apo sucbarn 3:7 xucobnananu.

Buramuuiap. Buramuunap oprasusmaa Kewaauran Mypakkab merabonuk
skapadHiapfia MIITHPOK ATHO, KaTop MyxuM OnOkMMEBHMIT (yHKUMANApHK
Oakapazm. [Hlynu xam Taskuam kepakkd, Ouokarammusatopnap, depmeHTiap
MIOTHPOKK/IA OpPraHM3MIa KeyaJuraH KYNTHHA peakmusanap Xap Oup urysmait
KaTAIMTHK peakuMaNap YYyH MabnyM Oynran BHTaMHWHIApHH (kodepMeHT)
MIOTHPOKHCH3 KeuMaiin. BuraMiHnap opranusM yuyH YHYaNHK KaTTa 6yimaraH
MHIKIOpNapAa 3apyp Oynaau. ButaMHHNapHH opraHusM ydyH 3apyp Gynrax
MHKIOPJIapH MIJUTHTPAMMAA, XaTTOKH MHKpOrpaMma udoaananam.

Munepaj (HeOPraHMK) MOMIANAp OpraHH3MAa TypiuH QYHKUMAIapHK
Gaxkapaan. Yiap cysk Ba THIIIAPHH CTPYKTYPaBHH KOMIIOHEHTH XucobGnanamu,
KOH Ba TYKMMalapjars CyB-Ty3 OaJUTaHCHHM MCBEpMJA CaKNamla MINTHPOK
STHIIAAH Ba KynruHa (HepMEeHTaTHB peakuusIap KCUMIIHHYA pocTiaiiny. Muuepan
MOIjanap Makpo- Ba MHKpoOdJIeMeHTnapra GymuHamu. MuKpodneMeHTIap
(xanbumii, maramii, docdop Ba Gomikanap) opraHM3Mra rpaMM MHKIOpJIapHaa
Tanad KMJIHHCA, MHKpOdJIEMEHTIapra (TeMHMp, MHC, pyX Ba Gomkanap) Gynran

Taya6 5ca MHJUIMTPaMM EKH XaTTO MHKpOrpaMMJlapiia YrdaHaau.




Ulynpait kw6, 03MK-OBKAT MaXCyJIOT/IApHHH CHOATHHH Gaxonam 1
“dolmanmmri’HM  TaBcu(uam  ydyn ~“o3MKaBHl  KMHMAT®  TyWIyHYacH
KHpuTHAraH. O3MKaBHii KHHMAT MaxcysoT XyCyCHATIapH MaXMyacH 6y1u6, yHn
ODraHM3MHH  O31KaBWii Momnanap Ba oHepruara 6ynrad (H3HONOIHK
SXTHEKIAPHHA KOHAMpa ommm KoGumuathuu Genrmnaiimu. O3nkasuit Kuiimat
aBBAJIO 03MK-OBKAT MaXCyJIOTHHH KHMEBHiT TapkuOHTa GOFIIHK.

MaxcysoTnaphH 03HKaBMi KuilMaTH MaxcylOTHH 3HT MyXHM Xap 6up
KOMMNOHEHT/IADHHHA OKMJIOHA OBKATAHHII (HOPMYJIACHTa MOC KENHIUH (OM3HHH
(uHTerpan ckop) xucobam ity GHIan aHUKIAHATH.

Okunona oBKaTIaHuI Gopmynacy 1.1-xkajBasa KeITHPHITaH.

OKMIOHa OBKAT/IAHNLI AeiHNTana OpraHH3MHH He(aKkaT eTapiii MHKIO0pAa
SHEprus, OKCHN, €F, yrileBonap, MHHepan Mojlanap, BHTaMHHIap Ba Oomika
AIMATHPWIMAHANTAH  OBKATJIAHMII OMMIADH OWNaH  TabMHMHIAHTAHINIH,
myspHraek 6y MomnanapHi okunoHa HucOaTnapia KenuG  TymMIUH - XaM
TymysunaaM. Macanan, okunosa oskaTiannm Qopmynacura kypa okcwi, EF,
yresoiap Ypracumarn 1:1:4, Jeumumk Ba XaifBoH Eérnapu ypracumarn 1:3,
KabLit Ba ocdop ypracumary 1:1,5+1,8, kanbuii Ba Marumit ypracuuaru 1:0,6,
okenn Ba C Butamuun Ypracupark 1:1000 (sreum 1 r okcmra 1 mr C BHTAMHHEH
Kelb TylHIHK Kepak) Ba XoKa30 HHcGaTiap ONTHMAJI XHCOOIaHamH.

HnTerpan ckopnu sueprus 6upnukiapuaa HQoaanaua OBKATIAHHIIHHE SHT
MYXHM OMHJUIADHHH XHCOO/Ial MaXCyJIOTHH MablyM SHEPreTHK KuiiMatnza (300
kan (1255 kX) éxu 1000 kkan (1255 kX)) amanra oumprnazy. XucoGnam yays
300 kkan (1255 xK) our Kynaii 6y1H6, y KyHIHK SHEprHs capdnapuuy ypraua 10
YoHH TalIKII 3TajH.



Okuiona oBKaTnanum ¢opmymacu*

O3uKaBui MoIanap Kynmuk O3uKaBHit Kymnuk
Tanab MojIaap Tanat

Cys, n 1750-2200 Kanuii 2500-5000

Oxemy, T 80-100 XJIOpHIUIAap 5000-7000
JKyMIanaH: Mariui 300-500
XaHBOH OKCHJIIAPH 50

AnMamTHpHIMalMran TEMHp 15

aMHHOKHCJIOTAnap, I':

THpnTOo(aH 1 pPYX 10-15
JIeHINH 4- Mapraser| 5-10
H30NCHINH 3-4 MHC 2)
BATHH 3-4 KoGanpT 0,1-0,2
TPEOHHH 2-3 MONHOIEH 0.5
JIM3HH 3-5 dropuiap 0,5-1,0
METOHHH 2-4 HommuIap 0,1-0,2
dermtananug 3-4 BuramuHniap, Mr:

Yrnesoap, © 400-500 C BHTAMHHH 50-70
KYMIaan: THaMuH (B)) 1,5-2,0
Kpaxmas 400-500
MOHO- Ba aucxapuuiap | 50-100 pubod) (B,) 2,0-2,5

OpraHuk KucjaoTanap 2 MAHTOTEHAT 5-10

(JiamoH, cyT Ba Goukanap) kucrorack (Bs)

Bannacr moianap 25 npuaoxcHH (Be) 2-3

(KJIeTyaTKa, MeKTHH)

Ernap, r 80-100 B, BUTAMHHH 0,002-0,005
SKYMIIaiaH: nuaunH (PP) 15-25
YCHMIIMK Erapi 20-25
ATMAITAPHIIMAiiIHraH OHOTHH 0,15-0,30
TYJHK TYifHHMaraH ér
KHCJIOTanapu 2-6
XOJIECTEPHH 0,3-0,6 (ponauuH (Bo) 0,2-0,4
docdonununap 5 D BHTaMHHH 0,0025-0,01

MuHepan Moaanap, Mr: A BHTAMHHH 1,5-2,5 |
KarbLuii 800-1000 E BUTAMHHH 10-20 |
¢docdop 1000-1500 | K BUTAMHHH 0,2-0,3 |
HaTpHit 4000-6000 | DHepreTuk KuifMaTH |

KKan [ 2850 |
K [ 11900 |

* - hopmyita 6ab3n KHCKapTHPHILUIAp GHiaH KENTHPAJITAH.



Mnrerpan ckopHM Xucobnam cyT MuconHAa KeaTnpuaran 6ymu6, yau 1¢8
TPAMMHEH KWMEBHH TapkuOM Ba SHEPreTHK KuiMaTH 1.2-xafBanja KeNTHPHIITaH.
JKanpannan 100 r cyT 58 xkan (243 K)XK) ra Moc kenuwu KypuHnG Typnbau.
Hemax, 300 xxan (1255 xXK) 517 r cyraa masxya 6ynann. Ilysuur yayn, 517 ©
CyTAa MaBiyA Oynran oxcun, €F, MHHEpaN MOAZanap Ba BUTAMMHJIAD MHUKIOPH
OKWIOHA OBKATNAHMW  (OPMYNAaCHHH TETHUUIM  KypcaTKMuiapu OuiaH

TAKKOC/IaHA[} Ba KyHJIHK 9XTHEXHH KOHANPHII (oH3n XHcobnanaau.

1.2-xanBan
CyTHH HHTErpan CKOPHHH XHcobam
CyTnu TapknOH OBKaTJIaHHII OMHJLTAPHHH Oxmtona
MHKJIOPH, T OBKATJIaHMII
100 r cyr 517 reyr tdopmynacura Moc
YuyH YUYH KEJHII AapaKacH
Okenn 2,8 14,5 13,1
Ernap 32 | 16.5 20,6
JlakTo3a 4,7 [ 243 6.1
Munepan MoJIanap, Mr:
Harpit 50 258 S| 6.5
Kasmit 146 7548 | 30,2
Kambmit 121 625,6 78,2
Marhuii 14 724 24,1
Dochop 91 470,5 47,0
Temup | 6.1 51,7 3447
Butanmunzap, Mr:
Ackop6HH KieoTacH 9 46,5 93
(©)
| Tuanmun (B;) 0,03 0,155 10,3
| Pubog (Ba) 0,13 0,672 33,6
L Huauus (PP) | 0,10 [ 0,517 3,45
[ A BHTAMHHH | 0,02 | 0,103 | 6,86
| Dnperetik KuiimaTi | |
| KKazl ] 58 | 300
| KK [ 243 | 1255 =30

uepreTHk Kuiimat. O3HK-0BKAT MaXCY/IOTHHH 9HEPTeTHK KHiMaTH ymoy
MaxcyloT TapkHOMra KHpYBYH OHDHKMAJapHH OPraHM3MIArH  GHOJNOIHK
OKCHJUTaHHIIH Xapathaa axpanib YMKAETraH SHEpTHA MHKIOPHHH TaBCH(NOBIH
KYpCcaTKHy XHCOONaHan.
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KWIMHAJUIaH KACMH) Y9yH XucoOnaHaau Ba OJATAa, KHJIOKanopusnapia
ndonanananm.

Hucon OpraHH3MJari Gronornk OKCHJUTAaHHIIJA IOKOpHIIA
TabKuananranuzek, 1 r okeunnan 4 kxan, 1 r érnan 9 kkan Ba 1 r yriesomapaan
4 KKaJ 9HEPrust AKPAIHO YHKaIH.

Maxcynomiap SHepreTHKk KHitMaTHHH XucoOnai yuyH yHAarn oKcui, éF Ba
YIICBOUIAp MHKIOPHHH TETHUDIH OHEpreTHK KuiMar KoddduumeHTHra
KymaiiTupum kepak. Pementypa acocuia Mmab uMKapuiaaurad MaxcyJoTiap
(Taomnap, KaHIONaT MaxCyJnoTiapH Ba OolKanap) SHEpPreTHK KHHMaTHHH
XHcoGnawm 1y MaxcysJoT peuenTypacH Ba YHM HMUUIA0 YHKAPHMII TEXHOJOrHK
KypcaTMacHra acocnaHanmd. By Xoima pelenTtypajga KypcaTiuiraH Xap Gup
KOMIIOHEHTHH DHEPreTHK Kuimarn Ba capdu xucobra onunaau. Peuentypanarn
aNoXHIa KOMIOHCHTIIAP 9HEPreTHK KHIIMATHHH XHCoONall yJ9yH ylnapHH KHMEBMI
Tapknbu, “Xumnyeckuii cocras nuumesbx npoaykTos" (Cxypuxun WM. Ba
Bonrapos M.H. rtaxpupn ocrima, M, 1987) kurobumarn »kajasajiap acocuia
aHUKIAHUIM 3apyp. CyHrpa KOMIONHETJApiarH TCTHMUUINYA OKCHI, EF Ba
YIJICBOAVIAp MHKIOPH XaKHIArH MabIymMOTJIap Kymmiaau. Taomnap sHepreTHk
KHIMaTHHEH XucoOnampja ynapHM KuMEBMH TapkuOM Xaxupmarn Oy onmHraH
MabBIyMOTJIapra O03MK-OBKAT MaXCyJOTJapHra MNa3aHJamuK WOuUloB Oepumijaru
O3MKAaBHI  MOANANAPHM HYKONMIN  Ty3aTMLIApM  KupuTunaau. O3ukaBuit
MOZZIQNIapHil HYKOMMII Ty3aTHUIIApH apanall OBKATJAHHII PalMOHMIA YpTaya
oKkcnwnap yuyH 6 %, érmap ydyn 12 % Ba yrnesomnap yuyH sca 9 % xabyn
KiwHHaau. By Xonja sHepreTHk KuitMaTHH Xucobnai Kyitumarn gpopmyna 6¥iimua
aMaJira OINPHIAIH:

X =4(B-5,)+90K - K)+4(V -V,),
6y cpna X - TAOM, OBKATJIaHH1I PALMOHHHMU IHEPreTHK KUiiMaTH, KKal;
B, K,V - TErMILIAYa OKCHIL, €F BA YTJICBOJUIADHH TaOM, OBKATJIAHHMII
PALHOHK/IATH MUKIODH, T;

by, K|, V, - na3aHfanyK HIII0B OepHIl/ia TAOM/IAry TeTHILIMYA



OKCHII, €F Ba YTIeBOUTapHH HYKOTHILIAPH, T;
4,9, 4 - TErMIUIAYa OKCHI, €F Ba YIJIEBOUIAPHH SHEPreTHK KHHMaT
K03 dHLMEHTIApH, KKaTl.
Bab3u 03MK-OBKAT MaXCyNOT/IapHHH O3MKABHIi Ba HHepreTHK KHAMATIapH
1.3-xanBanza KenTHpHIran.
Kyituna érmurn 3,2 % Gyirad nacTepiaHrad CyTHH SHEPTeTHK KMMMaTHHH
XHCOOaI TapTHON KENTHPHITaH.
1.3-xapBanra k¥pa, 100 r nactepnanrau cytaa 3,2 r &r, 2,8 T okcin Ba 4,7 T
7aKTo3a MaBkyl. Y Xomma Oy KOMIOHEHTJIADHH 3HEPIeTHK KHIMATIapH
KyHHIarHHH TANIKAT KWIam:
€F yuyH 3,2x9=28,8 kkai;
OKcHII yayH 2,8x4=11,2 kkan
nakTo3a yuyH 4,7x4=18,8 kkan.
Jemak, 100 r nacTepnaHrad CyTHH SHEPreTHK KHMHMAaTH KyiMJarHHH

TAlIKHII KUjaaau:

28,8+11,2+18,8=58,8 kkau.
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1.3. O31K-0BKAT MaXCyJOTIAPHHH XaB(CH3IHIH

X03Mpru BAaKTAa O3MK-OBKAT MaXCyJOTJIAapH ACCOPTHMCHTHHH Y3JIYKCH3
KEHTaHHIIH, OBKATIAHMIN XapaKTEPHHHM Y3rapHIIH, 03HK-OBKAT MaXCYJIOTIapHHH
wiab YMKapuml, caKyall Ba TAKCHMJAWIJA AHTH TEXHOJNOTHK >KapaéHIapHH
TaaOMK STIDIHIIH, Ky MEHKIOpZA TYp/i KHMEBHI OHPHKMAaNapHH HUUIATHIHIIN Ba
Gonikanap pyii Gepmokna. BynapHn XamMach Kyn Xollapla MHCOH OpPTaHH3MI
yayH Gedapk smac. TOKCHK MOJUIaNapHH 03MK-OBKAT MaXCyJOTIapura Keiant
TYIIMIIM HYKTal Ha3apuaH MabiyM XaBQJIapHM aTpo)-MyXHTHH CaHOAT
YHKHHIWIApH Ounan  HOIOCNAHIIMIIM, NIYHHWHTACK KHIUIOK XYKaIMruiaa
XHMHKAT/Iap HUIATIIHIIHEN Ycub GopHIIy 103ara KeITHPMOKIA.

O3MK-OBKAT MaxcyJoTnapy OumaH OOFIMK Typnu XasdmapHu Oup Heua
rypyxnapra Gupnamrapum MymksH. Xap Oup ymly rypyxnapnars xasd-xatap
yuTa acocHii ME30HIAp: OFMPJIMIH, KaHTapWIIMII yacToTacH Ba d((ekTHH 1o3ara
KeIHIIK BakTH acocua Gaxomanamy. XaBhOHM OFHPIMIH Ky4cH3 HaMoén Gynrax
BAa BAaKTHHYANMK HOXYLUIMKNAH OKHIUMI KaliTyBuaH, XaTTOKH Kaiftmac
oxubarnapraya (kymmazad, YmuM XonmaTH Xam) ysrapazuran 3QQekTHH TypH
6unan Gornanarn. Kafirapumim wactoracn ymby addekran mnaiimo 6ymmmm
XOJIATJIAPHHHHT COHH €KH MHTEHCHBJIHCHIA TErHLIH. XEBQ)HH ro3ara KCJINIIH
BAKTH 9ca XaB() TancHpHIaH KelinH OddexTHH mnaiino OyaMmK  BaKTHHH
KypcaTalu.

Vmby xXaBd-xatap Me30HNapUHM MHKHOpHH OGaxomam  Oup  Xmn
KuitmHumKap  Ouman  xeumaiiau. bBab3u  Xonmapia HHCOH OpPraHHM3MHHHK
GeBocHTa Ky3aTHII MyMKHH, KYTIrHHA X0JIap/ia 3ca SHAEMHOJIOTHK TaJIKHKOTap,
nabopatopust XaliBoHnapuaarn Taxkpubanap Ba GowKa Taxiwi TH3UMIApHTa
ACOCIAHTaH MABIYMOTIAp MaBxy Gynamm.

Xas(-xatap Mesonnapuaan oiinanann6, xaed Typnapu Gemra cundnapra
TypyXJiauca, XaB{)-XaTapiapHH MHHUMaNJaH MaKcHMairada Oynrax KyHumarun
TaKCHMJIAHHIINHN XOCHIT KHJIHUI MYMKHH

o Kemib YMKHIII MHKpOO/H OYiran XaBdnap;
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® O3MKaBHii MojIanap XasduapH;

*  TalIK¥ MyXWMT TOMOHHMAAH Hocnanun Gunan G0rmK 6yran Xashap;
o xenu® ynKuIy Tabumil 6ynran xasduap;

© 03WKaBMH Kymumyanap Ba 6yExnap xasduapn.

O3HK-OBKAT MaXCyJloTIIapi KyNTHHA KaCAUIMKIApHH [aToreH Ba TOKCHICH

areHTNIAPHHH TAWIYBYHIAPH XUCOONAHUIIK MyMKHH. O3HK-OBKAT MaXCyJI0TIapHHH
HCTEBMON KWIMBHIIA OMiaH GOFNMK Kaca/UIMKiap KYy3FaTyBUMJapH Y3jiapHHH
TYPIH-TYMaHIuri OwiaH TaBcunanagu. Yiapau Gab3uiapuHH TabCHPH O3MK-
OBKAT MaxCyJOT/APHHH MCTELMON KMIMIITA KaJap, YHAAa MHKpOOpraHu3MiapHH
PHMBOAJIAHMIINAA XOCHN OynraH TOKCHK Merabonumiap Ownan GenrunaHalH
(Macanas, CTaQUIOKOKKNTH  O3WKABWM  3aXapiaHWuuiap Ba  GOTYMH3M).
DolmkalapiHM TabCHpH 3Ca THPMK MHKPOOPraHM3MJapra osra Oyiarad
MAXCYNOTIAPHH  MCTEBMON  KWIMHMIIMAaH kenn®  umkamgm  (macauah,
CMBMOHCHJ‘IMEP). Banan Xojiapaa Kyﬂ MHKIOpAa THPHK MHKDOOPI'IIHHE]MHGP
HCTEBMOJ KWIHHTaH[a, yJlapHH OBKAaT XasM KWIHLI TpaKTHJAA cropajap XOCHII
KWIHIIH Ba TOKCHH QXKPATHJIMLUH Ky3aTHIaaH.

MuKpOOpranu3MIap  KeNTHPHO — 9HKapaauraH oOKHGaTiap  OFHPJIHTH
BaKTHHYAJIHK HOXYNTHKAaH, 60Ty TH3MIarH YTKHpP TOKCHK 9(()eKTrava y3rapuurm
MyMKHH. Y0y KacalsTHKIapHH KaiTApHIIHUIH YacTOTAacH HHIT JaBOMHA GHp Hewa
MHHT X0JIATJIapHH TAIIKHJI STHITH MyMKHH.

OsukasHif oMutap 6unaH GOFMHK 6Ynrad 03HK-OBKAT MacyNOTIapHHH

XaB(iapH O3HKABIIi MOZJIANApHH CTHIIMACIHMIH Ba MCHEPHIAH IOKOPHIINIH
HYKTaH Ha3apiJaH Kapamimi MyMKHH. O3HKaBHii MOJJQNapHH eTHIIMACTHIH
WIHTa, Ne/ularpa, paxwt, Gepu-Gepu KabH KacalMHKNapHH 103ara KeNTHpHIIM
MabyM. AMMO, 03HKaBHii MOZIQNIapHH, XKyMJIajaH EFla 3PYBUM BHTAMHHIAPHH
Ba 0ab3H MHKDODIICMCHTIADHH MEBEPHAAH IOKOPWIIHTH XaM  3apapim. By
MyaMMOJapAiaH TaliKapH EMOH OBKATIAHHII GH/IaH GORTHK Typim Macananap xam
Maxya. Macanad, EMOH OBKATIAHHII HATIDKACHAA OPTaHH3MHH JOKYMIIH
KacalmHK/Iapra, 03HK-OBKAT MaXCyToT/IapH KeTHPHG YHKApraH KacamiHKiapra,

IIYHHHTACK anOd}-MyXHTI.IaI‘H ndmocnamimnap TabCHPHra FOKOPH MOHHJUIHTH
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Ba OomKa MOANANapHH Kyn MHKAOpAA xaGyn KWJIMHHILHHA OJlaM COFJIMTHra

canGuii TabCHP KHUJIMION XaKHJa XaM MablyMoTiap MaBxya. O3uKaBuil Moananap
XaB()rapHHM KaiTapHIIMII YaCTOTaCHHH MHUKJIOpHii Genrunam anya Kuitnn. Hlynn
TabKMIA MYMKHHKH, O3MKAaBMM MOJJaNapHH CTHLIMACINIH, BUTAMMHJIApD Ba
MMHepaJl MOIJANAPHH TOKCHININIH OuiaH OOFINK KaCAUIMKJIAPHH K03ara KeJuin
XOJaTJapH YHYAIHK I0KOPH 3Mac.

Tawkn MyXHTaaH Keanb Tymanuras uguocnanuuuiapra MHKpoJieMeHTIap,
MeTaJul OpraHiK OHpHKManap (MHLIBAK, CHMOO, KaJMHii, KYPFONIMH Ba KaJaii) Ba
KaTop Opranuk Oupukmanap (monuxnopaxGbeHoIap, MECTHUMANAP) TErHILIH.
Tawky MyxuTaaH kennb TymwaérraH wudnocnaHnmap O3MKaBHH 3aHKMpra
GHOAaKKYMyJIAINA KUIMHMIIN Ba OuoTpaHcdopMaimsara ydpab TOKCHKIHKHH
OWIMPHIIM MYMKHH. Ymly XaB(uapHH OFMPJIMIM YJNapHH TabCHp MyZIUaTH Ba
Japaxkacura Kypa KeHr werapanapfia ysrapagu. Tamku MyXuTAaH Kenut
Tywaérran ndnocnanuuiap sdgdexrunn naifno 6yanm yacToracHHu MHKAOpHIi
Gaxonmam  kuitmd. Bysu dakar OMIBOCHTA, SABHM TOKCHKIMK XaKWJIaru
MabBJIyMOTIAPHH ymby MOIJANApHM O3HMK-OBKAT MAaXCyJOTJIApHIa aHMKJIaumja
OJIMHTaH HKCIO3NLMA MABLIYMOTIIAPH OHlan comumTHpHu ity Gunan nponanam
MYyMKHH.

Tabuuii mapouTaa 03MK-OBKAT MaxcynoTiapiaa Maexyn Gynran 6up Heda
103 MMHF OMPHKMaNapHn KMCMaH Kenub 4MKMIIM MHMKpoOnM Mopjanapra Ba
KHCMaH TalIKK MyXHTAaH Kenub Tymaérrad nunociauiuap rypyxXura Terfinm
e0 TOMMWIHIIN MYMKHH. AMMO, YNapHH O3MK-OBKAT MaXCyJOT/IapHAard MyXHM
axaMHATHHH XHcoOra oJraH Xonjia anoxusa XaBd) rypyXura jxamiall MabKyJIAHp.
Bynpait MOjIalapHH YHUANMK KaTTa OyiMaran KucMu mabiaym GYnub, ynapuu
WYHa XaM YTKHD Ba CYpYHKaH TKCHK TabcHpra ara 6yiran GupHkmanap Mapxys.

By Ompukmanapra YCHMIHK MaxcylnoTJapuja ydpaHIuraH MOJIaNapHH
karta  cuH(M  TerMumM  (INNMHATAArH  OKCajNaTiap,  KapTOIIKajark
IIMKOAJIKOIOHUIAp, 3amOypyF 3axapmapu Ba OGomkanap). By Mommanapra,

IIYHMHIZIEK MHKPODJICMEHTIAp Ba 3aMOypyrnap OHnaH 3apapianuuira MoHMI
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OyIraH JoH Ba OOmMKA MAXCyJOTNapia Y4paiaMraH TOKCHKOJNOTHK MyXn
MHMKOTOKCHHNIAD XaM Terunui (Macamas, auaTOKCHHIAp, OXPaTOKCHHIAD,
TaTyNH, 3¢apoyicHon Ba Gomkanap). Kennb umkmmm Tabumii Gynran Gomka
MyXHM HIOCTaHHIINAPTa THPOMH3WIHEIH ANKONOH/IAp Ba KOCAIHIapHH (panax
STYBYW 3aXapi TerMuwM. ByHJaH Tawkapy, MaxcyJloTiapHW cakjail, HILIOoB
Gepum Ba Taiiépnamza Xam KynruHa GuprkManap (MacanaH, HHTPO30aMHHIAP,
KT SAPONH aPOMATHK YINIEBOOPOANAp) XOCH) OYNHIIMHM TabKUATIAI 3apyp-
3apap/aHIIR OFHPJINTH HyKTau Hasapnaas 6y Gupukmanap cHHGH 10KOPH
TOKCHK MO@JIap, IyHHHI/ICK Ky4IH KaHUOperemiapra ara. Ymby KoMIOHCHTIap
TABRCHPHAA Ky3aTwnaguran 3GdexrnapHu maiigo OYaMmm YacTOTaCHHHM aHHK
ynuam KniiMH, aMMO O3MK-OBKAT MaxXCyJlOTnapuia anaTOKCHHIApHW MAaBkKYyA
6y ynapra HucbaTan IMKKATHH KapaTHII 3apypIHTHHH TaKO30 3TajH.

O3mkaeuit Kywunmuanap sa 6yéxnap cuudu 2000 JaH OPTHK TYFpHAaH-
Tyrpu, 1000 ra sKMH GHIBOCHTA CONMHAAWIaH KyWIHMYalapHH Kampab onaiu.
AMMO, KynruHa OMIBOCHTA KyWUHMuanap, 3XTHMOJN SKyHHIi MaXcyJloTnapaa
caknanu® KonmHMaiiaw. Ymby Kareropmsra KHIUIOK XIOKanHK XaiBOHJIapH
paloHura KupyBdH OHp HEua 103 JIOPHBOD NpENapaTiapHH XaM KHPrH3HLI

3apypaup.

KynruHa Ty¥pHAaH-TYTpH CONHHAHIaH 03HKaBHi KYIIHMYanap yMyMKaoy
KHITHHTaH XaB(cH3 Moazanap Xxucobnanaan. By Mojtanap acocan supasopnap Ba
TasM GepyBun Momianap 6ynub, ynapru 6ab3unapH, MacaiaH, Ol Ty3H Ba Kartop
3HpaBopJiap MHHT ifiinap faBoMuaa HuutaTiomG xemmumokaa. Iynn taskmyiam
JI03HMKH, YMyMKaby. KniHuran Xasgens Mopnanaphu 90 % oxamnap ToMOHMnaH
HCTCBMON KWIHHTaHAa, yJap Y4dyH YHYanHK XaBmn oMac. Buasocnra

KYIHMyaTap HiIab YHKapHIAark o GepHi Ba KaJIOKIalAa HIaTHIAAH Ba
O3HK-OBKAT MAXCYJIOT/IApHTa TYIIMIUH MyMKHH. By Kymummuanap xym commn
TYPYXHH TalIKHI TajH Ba ylap MaxcylroTiapaa MaBkyA GYiran Xonnapua xam
YJapHH MHKAOPH JKy#a KaM. YmOy rypyX KOMITOHEHTJapMHH xaBd)-xarap
Me30HIapH OYiiiya TaAKMKOT STHII, YNapHH YHYalHK IOKOPH GymMaran XaBg

JapaxacHlaH anonar depamu.
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Ilysnait KuMHO, FOKOPHIA KENTHPUITAH O3HK-OBKAT MaxXCyJOTJIApH OHias
GOFNIHK XaB(UIAPHH TaXJTHIIM XaB()CH3NMK TymryHuacura TaspH( Gepuinra HMKOH
Gepagu. O3MK-OBKAT MaxcCyJOTJIAapMHH XaB(cuanurn, ymby MaxcyJoTnapHH
ozuii (oiilanaHumI MapoOUTIapHaa XaB)CH3NNIH, XO3HPTH Ba KeJaXkak aBJIOJIap
COFJIMFM  yuyH XaB() TYFAMPMACIMIH TYFPHCHJArH AaCOCHNAHraH WIUIOHYIN
XOJnaTaup.

TOkopHaa kenTHpuirad Xapguap TaXJIMIH IIYHH KYpPCaTaankH, O3HK-OBKAT
MaxCyJoTIapd HCTEBMOJI KHJIIMHTaHHId OJaM COFJIMIH YYYH 3HI' IOKOpH Xan),
acocaH, MaxCyJoT TapkuOmJa 3apapnu KHMEBMi Ompukmanap Gopinurd Ba yHH
Kaca/INK TyFAUPYBYH MHKPOOPraHH3MIap OHIaH 3apaplaHraHanTH Gunan GOFmHK
6ynann. O3MK-OBKAT MAaXCyJOTJIapH HMCTCHMOJNYMIIADH COFJIIMIH YYYH TOKCHK
onementnap (kyproums Pb, mmmesk AS, xammmii Cd Ba cnmo6 Hg),
mikoTokeunnap (adgmorokeun B, nezoxcunnsanenon), nectuupnmnap (o, B, y —
rexcaxnopuuknorekcad, JUIT Ba ymu wMmeraGonuTnapu) Ba pagHOHYKIHATAp
(uesnit — 137, crponumii - 90) sur xasguu xucobnananu. Mcresmonuunap yuyn
xaBen3 e6 TaH ONMHraH MaXCyJNOTAa IOKOpHMAA Kaiif oTiiraH 6apuya KAMEBHI
9]IeMEHTIap Ba OHpHKMalapH# MHKIOPH CaHHTapHs-3MHAEMHOJNIOTHS Ha30paTH
Opramjap# TOMOHKJIaH GenruiaHran iy Kyiunaauran Mesépiapaal olmMaciury
n03uM. Munab unkapunran MaxcynoTid ymoby mebépnapra Moc kenuinu Jlasnat
CAHHTAPHA-ONHACMHOJIOIHA XH3MATH OpraHjiapH TOMOHHAAH Ha30paT KHJIHHaIH.

Kyimpa (1.4, 1.5, 1.6, 1.7, 1.8-xamsawap) 6ab3H  03HK-OBKAT
MaxcyJNOTNapHHU  CaHMTap XaB(CH3NMMK MehEPNAapH Ba  MHKPOOHMONOrHK

KypcaTKHuNapura Kyiinnaauran ranabnap KenTupuiras.
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1.4-xamBan

CyT Ba CyT Maxcy/IOTIapHHH XaBHCH3NHK MebEPApH

Maxcynornap | Kypcarknunapa Wyn H30x
TypyXH KyHunaaurag
JlapaxanapH,
MI/KT, KyII 3Mac
1. Cyr, | Toxcuk TIIap: l
KaiMOK, | Kyproumn | 0.1
aitpow, 3apzo6, | Mumsask | 0,05
CYIOK CyT \ Kapunmuit l 0,05
KaTHK | CimoB | 0,005
Maxceynotnaph, | Muc | 1,0
CMETaHa, CyT \ Pyx | 5,0
acocHnarn W{Komxeuﬂnap: 0,0005
HIHMITHKIIAp adotokcrH M,
| AnTuGroTmiap:
| Jlesomemurin WY KYHAIMaiian <0,01
| Terpruxmk rypyx Y KyiuMaiian | < 0,01 6upiik/r
CrpenToMHUMH iya kyinnmaiian | <0,5 6upamnk/r
TIeHHLWIINH Ayn kyiunmaiian | <0,01 6upauk/r
Hnru6pnosun YT KYHHIMaiau XOM CyT Ba
moznanap: KaHMOK
TecTnunmnap: | |
T'excaXoplHKIIOreKcan 0,05 CyT, aiipoH,
(a, A, y H3oMepaapH) 3apo6, CyT KaTHK
MaxcyJ0T/1apH
| 1,25 | Kaiinox, cmetana
JUAT Ba yHHHT 0,05 CyT, aiipon,
MerabonHTIapH / I 3apno6, CyT KaTHK
MaxcyJnoTaaph
| 1,0 | Kaiimoxk, cmerana
| Pamitonyxminap: | |
| ITesmii-137 | 100 |
| Crponumii-90 | 25 |
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1.5-xansan

CyT Ba CyT MaxcyJIOTJIApHHH MHKPOGHOJIOTHK KYpCaTKHYJIapH

KMADAEM* Wyn kyinmmaiiuran
Maxcynornap | KOE/r, kyn | Maxcynor maccacH, (T, CMS) H3ox
TypYXH aMac BI'KIT** Taroren,
KyMIazaH
canMoHenanap
1. XomM cyT:
Onwuit HaB 3-10° - 25 Comatnk Xyxkaiipanap 1
om’ na 5-10° JaH Kym
amac
1 HaB 510 - 25 Comaruk Xysxaiipanap 1
oM ma 1-10° pan kym
Imac
2 HaB 410° - 25 Comarnk Xyskaitpanap 1
om’ na 1:10° nan xym
Imac
2. TlacTepianran CyT, 3ap/1o0, aifpoH:
HCTEBMOJI 1-10° 0,01 25 1 oM’ za S.aureus ra Hyn
HIRLDIapHIA KyitmMaiim; 25 oM’ a
L.monocytogenes ra ity
KYHHIMaIH
(nsra Ba 2:10° 0,01 23 1 cM’ na S.aureus ra iiyn
IHCTepHANap KyitnMaiim; 25 o’ fa
na L.monocytogenes ra iyn
Ky HwIMaiian
3. [NacTepnanran KaiiMoK:
HCTEBLMOI 1-10° 0,01 25 1 cM’ na S.aureus ra Jyn
MIHILIapHAa Kyiunmanam; 25 o’ 1a
L.monocytogenes ra ityn
KYfuIMaias
¢nara Ba 2:10° 0,01 25 1 cM’ 1a S.aureus ra iyn
LMCcTEpHanap Kyitumaiiam; 25 o’ ma
aa L.monocytogenes ra ifyn
KYHHIMaiau
Oncarma:

MHKAOpH;

*¥. yyaK TalEKYANAPH IypyXH GaKTepHsIapH.

* - aspo6 (haxyaLTaTHB aHA3PoO Ba ME30(GMIT MHKPOOPraHU3MIIap
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1.6-kanps3

Mepa Ba ca63aBOT MaXCyNOTIAPHHH XaB(CH3NTHK MEBEPTApH

Maxcynotap Wyn kyitunaguran Hsox
TYpyXH Kypcatknunapn Japaxkanaph,
MI/KT, KyTI 3Mac
1. Suru Ba | Toxcnx anementnap:
My3NaTHITaH Kyprowmn | 0,5
ca03aBoTnap, \ 04 Mesanap
KapTowIKa, Mumsbk 02
MeBanap, l 0,5 3amMOypyFnap |
3ambypyrnap \ Kanumuii 0,05
Cumob [ 0,02
| 0,05 3ambypyriap
| Muc | 0,5
[Pyx [ 0.02 |
| Hurparnap:
| Kaprowka | 250 |
| Kapam (1 cenrabpraua) | 900 |
| Keuxn xapam | 500 |
| CaGan (1 centaGpraua) | 400
Keukn cab3i 250
Tomuznop 150
300 XHUMOSAIOBYH
TYNpoK
Bommpuur 150
400 XuMosoBYH
Tynpok
| Onrxona nanaruch | 1400
l Kyk mné3 l 80
| Tapsys | 60
| Kosyn | 90
| Mecmimuanap:
TexcaxopuuKIOreKcan 0,1 Kaprouka, kana
(a, p, 7 u3omepnapn) JIABNIATHCH
L 0,5 Cab3asotnap,
3ambypyriiap
[ 0,05 Mesanap, y3ym
JUIT Ba yHHHT 0,1
MeTaGoNHTIapH ‘
PazHoRyK/IHUIap:
‘ 2. Kapromika, Ie3nii-137 120 Br/xr
6yp Cp #-90 40 Br/kr
3. Ca63asornap | Llesmii-137 120 BK/kr
| Crponmmit-90 90 Br/kr
l4. Mesanap, ysym | Llesmii-137 40 Br/kr
| Crpormmii-90 30 Br/kr
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Mesa Ba cab3aBOT MaXCyIOTIAPHHH MHKPOOHONOTHK KYPCaTKHYJIapH

= Wyn = E Usox

MaxcynoTnap 7 KyitiiMaiiauran | 2 2
TYpyXu a'-; MaxcynoT 2 =
o Mmaccac, (r, cM") @ ®]
Z o ol ™

s o |2 8 58

=2 = 8 2| § 2

CiG =88 |&F°| 8n
< g 26 |8 5
S Z e5E | & &
< = @ & O E 2
g ERE< | 8
¥ o < ™

1. SIuru Ba My3naThiIran

C363BBOTH'JP. KapTolluka Ba yJlapHH KaiTa Miuiaim

MaxCyJIOT/IapH

Slarn OyTyH 1-10° 1,0 25 11107 11107 | 251 Maxcynoraa

6naHmHpOBKa L.monocylogenes

KIWIHHTaH Te3 HU 6y mmmra iy

My3JaTHITaH Ky iimmaiiamn

cab3aBomiap

Kyk Ba Gaprmites | 5-10° 0,01 25 5-10" | 5:10” | 25 r Gnammmposka

My3/IaTHITaH KWIMHTaH

cab3asoriap Maxcysnoraa
L.monocylogenes
Hu GYmnuura iiyn

KyAWIMaian

Kaprouka 410" | 0,01 25 1-10° | -

acocu1arm Te3

My3IaTHITaH APHM

Taiép MaxcysoTiap

Cab3aBoin 5-107 0,1 25 2:107 | 2107 1 r Maxcynoraa

TIIOPECHMOH SAPHM
Taif€p Maxcynoiap

cyab(uT peayws
KHITYBYH
KJIOCTpHAMATAp
Oynummra ityn
KYHIIMaiian

2. Tes My3JIaTHIITaH MeBaiap Ba yJlapHH KaliTa HIiam Max

CyNoTIapH

Tes MY3JIaTHJITaH
CHJINK JIOHAKIIH Ba
ypyrms I

5-10°

0,1 25

2:107 [ 1:10°

Tes My3JaTHIran
BaKyyM OCTH/Ia
KaloKnanran GyTyn
AHIH MCBaJap

5107

0,1 25

2:107 | 5107

D3niran Ekn
MaiiZlananras Te3
My3JIaTHITaH
MeBajap

1-10°

0,01 25

5107 | 1-107

26



1.8-xannes

JloH, yH, épMa Ba HOH MaxCyJIOT/IapHHH XaB(CH3IHK MEbEPIIapH

Maxcynornap | Kypcarkuunapu Wyn H30x
TYpyXH Ky¥nnaguran
Jiapaanapy,
MI/KT, Ky 3Mac
1. Jlounap, I TOKCHK 3NIeMeHT/Iap:
Kymnapan, | Kyproumn [ 0.5 [
GyEnol, kopa | Mymmsipk | 0.2
OyEnoi, apna, | Kanunmit | 0.1
TapHK, [ Cimo6 [ 0,03
TypyHY, [Mrc | 10,0
MaKKaxyXopH | Pyx [ 50 |
| MHKOTOKCHHIIAP:
| admorokcnn B, [ 0,005 [ GyFIoi
\ J{e30KCHHUBAHIECHON \ 0,7 \ apma |
| T-2 Tokenn | 1,0 |
| Oxparoxcumnap | 0,005 |
| 3eapancron | 0,1 |
TlecTHumanap:
TekcaxnopuHKOreKcan 0,5
(a, B, y n3omepnapu)
JUIT Ba yHuur 0,02
MeTaboIHTIapH
Tekcaxaop6enson 0,01 Byrnoii
CinoBGopraHuk ! Hyn ’
necTHUHIap Kyinamaiian
2,4 J1 KucnoTa, yHHHT , Wyn J
Ty371apH, 3(HpIapH yifHIMaiinn
| Pammonyxminap:
[ Le3mii-137 l 70 | Br/kr
| Crponumii-90 | 40 | BK/kr
Fapap}m KyIIHIManap:
{Enopmubﬂ ] 0,05
[ dy3apHo3 ToHIap l 1,0 Kopa Gyrnoit,
Gyrnoit, apna
| TTymms panrn nownap | 3.0 Kopa Gyrnoit
EpKiH capHK-a1iut 0,1 Makkaxyxops
(myopenenHsIH
JIOH/IAPHH MABKYUTHTH
Hnocnanrannury sa 15,0 Tupux Ba yuk

3apapKyHaHzanap Onnax
3apapiaHralInry

3apapKyHaHAaTapHH

YMYMHI{ 3HYWIHTH,
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2. Epma, TokcHk Trap:
TOJIKOH Kyprommu 0,5
Mumsek 0,2
Kagnmuit 0,1
Cumo6 0,03
Miice 10,0
Pyx 50,0
MHKOTOKCHHNAp:
Adnorokcnn By 0,005
Tle30KC TeHON 0,7 Byrroit
1,0 Apna
T-2 ToKCHH 0,1
OxpaToKcHHIap 0,003
3eapancHon 0,2 Byrnoit, apna,
MaKKaXXyXopH
Tlectinuanap: 1.8-xamBannu 1
Ganaura Moc
PannoHykmanap:
Ue3uit-137 50 Bx/kr
Crponumit-90 30 Bk/kr
HWnocnanrannury Ba Hyn
3apapKyHaHpanap Omnad | KyiimiMaiigu
3apapIIaHTaHINTi
3. Hon, xynua | TOKCHK 3JIeMCHTNAp:
Maxcynornapu | Kyproumsx 0,35
MisibK 0,15
Kamnuii 0,07
Cumob 0,015
Micc 5.0
Pyx 25,0
MHKOTOKCHHJIAP:
3eapaneHon 0,2 OyFnoit,
MAaKKaXcyXopH, apna
YHJIap{
Konraunapu 1.8-xansanun 1
Ganpura Moc
TMectuumunap: 1.8-xansannu 1
Ganmra Moc
Pamnonyxkmmmiap:
Llesuit-137 60 | Bi/kr
Crponumii-90 20 [ Bx/kr
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1.9-xamncd

JloH, yH, €pMa Ba HOH MaxCyJIOTIapHHH MAKPOOHONOTHK KYpCATKHIIapH

Wyn kyiunmaiiaurad MaxcysioT MaccacH, (r,
Maxcynornap o)

TYpyXu

H30X

KMA®A=EM KOETT,
Ky aMac
BIKIT
TMaroreH,
JKyMIagan
canMoHenanap
Proteus
JKHHCHIATH
GakTepusna
S.aurens
3amOypy#nap,
KOE/r xyn amac

1. Hon-kynua 1-10° 1,0

MaxcynoTIapH

(:kyMrazaH, mapor,

MeBa, caf3aBoTIH

KyliMOKIap)

2. Cy3ma, THILIOK 1-10° 1,0 25 0,1 1,0 50
COJHHTaH HOH-
Kynmya
MaxcyJoTapH
3. Kaiimok kpewmt | 5:10° | 0,01 25 - 1,0 50
HOH-KyN14a
MaxcyJIoT/IapH

N
G
'

1,0

w
o

Hazopam cagonnapu:
1. Osux-oskam maycynomaapu cugamunu bayonawda xanoaii ycyaiap

uwamuaaou?
2. Opeanonenmux (cencopau) mayaun numa?
3. Bakmepuonozux maynun Huma?
4. Osux-oskam saxcynomunu “O3uxaeuii xuiivamu” xanoau ModdarapHu
Masaicyo by bunan beazuranaou?
5. Osuk-oskam Maxcyromaapunu unmezpan CKopu KaHoau yucoonanaou?
6.  Osuk-osxam Maxycyromu 3Hep2emux Kuivamunu yucobaaw mapmubunu
mywyHmupune.
7. Osux-oskam maycynomaapu Ourar Gosnuk xaerapnu xandai mypnapu
Magoicyo?
8.  Osux-osxam maycyromaapu Karoail Xascusiuk Kypcamxkuyaapu 6yiiuva

Mevépranaou?
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2 BOb
O3HuK-0BKAT MaxCyJI0TJIApHHH QU3HKABUH TAAKHKOT

ycyanapu

2.1. du3nKaBHii Ba GH3HKO-MEXaHHKABHIA X]

CHATIIApHHHA

AHHKJIam

Kaiita nuramra kenu6 Tymagérran xap 6up 03MK-0BKAaT XOM-amIECH MabiIyM
(u3nko-kMMEBHIT (3HUIIHK, KOBYLIKOKIIHK, 3/IEKTYTKa3yBYaHIHK Ba Goulkanap) Ba
OpraHoJIeNTHK Xycycuarnap Ouman TaBcu¢managn. Ymby XycycHsTmap Xom-
améra GOFIMK XONJa KATOp OMMLIAD XalBOHJApPHH KAacaUIMITH, O3HMKa TYpH,
caKiaul 1aponTaapuHy Oysummim, danbcuHKauMs KWIMHHIIN Ba Golkanap
TabCHPHAA KECKMH Y3rapumn MyMmkuH. IIyHuHr ydyn XoM-aménapuu ¢usnko-
KHMEBHIT Ba OpraHoJeNTHK KypcaTKHWiapura Kypa, yNapHH TaOMMiiiurs sa
cidaTHuy, NIYHMHTJCK KaiiTa MIUTamra spoKTMIMIHMHM Gaxomanr MyMKHH.
ByHuaH Tamkapy, KOpXxoHanapHu cidarn 6yinua MehEPHii — TEXHHK XyHoKaTiiap
tanabnapura MOC KeJyBuHM XOM-am€nap OwjJaH TabMHHJIALl TEXHONOTMK
)Kapai_‘m]apml ﬂOIlh|llﬁH}lrllHll TabMHHJIAIIHH Ba 6"[) XHJI MabiIyM HCTEBMOJ
XycycHsaTiaapra sra Oynran MaxcynoT Huab YMKAapUIUMHM MYXHM 1LIapTH
XHucoOnmanaaH.

Iynn  TabKMAIALL JKOM3KH, XOM-awEnapHu  (H3NMKO-KMMEBMH  Ba
OpPraHOJENTHK KYPCATKHYIAPHHH Y3rapHIiH, NIYHHHI/ICK yJapra MnuoB Gepuur
(macTepiaii, roMOreHH3auMsIaIl Ba GolIKanap) Ba K4l paBHILJa 3Ca ynapHH
Taifép MaxcysoTra Kaiita mmuiampa pyi Gepamu. Jemak, 6ab3u Gu3nko-kuMEBHit
(3MUNMK, KOBYIIKOKIMK, Kuciotannk, pH Ba Gomkanap) Ba oOpraHosientuk
KypcaTkuuiapra kypa XoM-améra uumnos Gepumjard, Tai€p Maxcynor wmmab
YHKApHIAArd GU3MKO-KHMEBHI Ba GHOKMMEBMI JKapaCHIADHH TYFPH KEUHIIHHH
HA30paT KWIHID, IIyHHHTAEK TaiEp MaxcynoT cHaTMHM aHMKIAm Ba YNapHH
CTAaHApT TanabapHra MOC KEHIIHHI aHHKIAll MYMKHH.
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O3MK-OBKAT XOM-aIIENapH, APAM TalEp Ba Talép MaXCyNOTIApHH (QH3HKS

KHMEBUH  XyCycCHSTNIAp YNapHA y3ap0 TAahCHPNApH KENTHPHO YHKapamw.

Jlemak, TH3WMHM aMcnepc (a3acii XONATH MOXMATHIATH, WYHHHIZIEK XOM-aié

TapkuOWil KHCMIapujar Xap OWp yarapnuuiap yHM  (H3HKO-KHMEBHIl

XYCYCHATIADMRM ¥3rapumu Guinal Keuwms JosuM. Xom-amé TapkuOwil
KHCMJIaPHHN YHHHT (M3UKO-KUMEBHI XyCyCHSTIIApHTa TabCHPH Typiuga 6y mHIK
MyMKiH, Macanan, cyT XoM-alIECHHH 3HUIMTH Ba KHCIOTATHIHHM, YH/iarH Gapua
KOMMNOHeHTIapra GoFmMK  Gynca, OKCHIIADHH MHKIOpPH, MHCNEPCIHIH  Ba
THPATALHOH XYCYCHATIAPH 3CA CYTHH KOBYMIKOKIWTHHH Ba CHPT TapaHIJIMIHHA

Genrnnaiiam.
2.1.1. HucOuit 3H4IHKHE aHHKIA

JKucmnapru Maccach (MoJIa MHKIOPH) YHH PHYATIH Tapo3niapaa TOPTHLI
Wymi OunaH aHuknaHamH, YyHkM OyHanmH WApOMTIAapAa TEHT 3PKWH TYMIHII
TE3NaHUIIN TahCHPHNA TOPTIIAETTaH KHCM Ba 3TAIOH TOLIM MaccalapHHH
MYBO3aHaTH Ba yNapHH HHCOHIT THHWIHTH YpHaTHIaan. Macca (Moana MHKIOpDH)
Gupyyry cHdaTaa KiorpaMm-Macca (Kr) Kabyan KHIHHTaH.

JKHCMHH OFMPJMTH YHH AMHAMOMETPHK (TIPY’XHH&IH) Tapo3WAa TOPTHII
HATHXAacH Xucobnanamn. J[HHaMOMETpHK (NpPY’KHHAJIH) Tapo3MJIapAa, *KHCM Ba
TApO3HHH HHCOMIi TCHIIMIH IIADOMTIADHIA, JKHCMHH €pra TOPTHII KydH
ynmganazy Ba y Kyd Oupiukiapuza — kwiorpamm-kyd (kI)aa udopananazm.
JKHCMHI OFHPITHIH MOJUIA MHKIOPH YJTYOBH CH(ATH/Ia KapaiMaiimH.

3wk €ku XakMHH Macca p 1e6 GMpIHK X@XMZarn Mo;a Maccacra

aliTHIaH, AbHH

_M
Q557
Oyepaa  p - GHp KHHCIH MOZIAHH 3HWTHTH EKH OHp JKHHCIH 6YIMaran

MoOAIaHH )“'p'raqa SHYJIHTH,
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M - Moza MaccacH, ke
V - MOZIA XamMH, A’.
ConuutpMa €KH XaXKMHH OFMpIMK y Ae6 OMpIMK XaXmzaru mozaza

OFMpJIMTHra aiiTHIaH Ba KyHuaarn Gpopmynara GHHOAH aHHKIaHAIN:

7=l7

Oy epna G - MOZIaHH OFMPJIHTH, Kz .

XaxMuil OFHPNIHK XaM MabIyMOTIH ()M3MKaBHH KaTTanMk XucobnaHamu.
Kynrusa Xomnapaa MaxcyJoTIapHH (M3HKaBHil XyCyCTHATIAPHHHM TaBcH(iamza
yryaMcu3 KaTTamHK — HMCOMH Xaxmuit OFMpIMK €kM  HMCOMH  3uunmK
¢oiinanannnagy.

HucOuit XaxkMHil OFMPIMK d MabiIyM MIapPOMTIApAAa TAAKWKOT STHIAETTaH
MOJUIa X@XKMIH OFHPJIMIHHN CTAHNAPT MOAAA XAKMHIl OFHPJIMIH y, ra HucbaTu

Cl!(ba'l‘ﬂ)lﬂ AHHKJIaHaaH:

HucOuit 3suwmnk 4 MabayM MIapOHTIapia TaIKWKOT 3THNAETraH Momnia

SUYIIMTHHN p CTaHJApPT MOJIA 3HYIIHTHIa p, HHcOaTh cudaTuaa ndoxanaHagm:

=2
pd

Bynma crampapr moama cudarama 4 °C xapoparT Ba 760 MM.CHM.yCT.

GocHmaarn IMCTIUUIAHTaH CYB KaOys KMIHHAH.
HucOuit XaxMuii OFHPIHK Ba HUCOMI 3UWINK FOKOPHJA TabKHUTAaHTaHH/EK

Yagamcu3 KatTannk 6Yimo, ynap ¥3apo TeRraup:

P

Yo  Po

JlaGoparopisi IIApOMTHIA pPHYADIM Tapo3Wwiap Ba IOKJIap Habopupan
doiifanaHraliury ydyH TOPTHIN MaifTiaa Gepuiaran MOJANAHH OFPIJIMIH 3Mac,
Ganki yHH MaccacH aHMKIaHaju. MaxcyJoTIapHH TaJKHKOT 3THINJA TAaAKHKOT

3THNAETTaH MOJNAHH 3WWIMTH 3Mac, OaNK¥ yHM MabIyM IIapOMTIapa IIyHuai
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S RUKMIATH JMCTHIIAHTaH CYB 3MWIMIHTa HucOath anmkmaHagd. LIIyHHHT ysys
OyHmait Taxymn HucOMi 3uanMKEM  anmMkjam e HOMiaHca  Makcaara
MYBO(UKAHD.
Kynruna o3MK-OBKAaT MaXCyNOTNAapHHMHI (CyT, IaToKa, ajJbKOrojCh3 Ba
QIKOrOJIH MYUMINKNAp) cudaTi aiiHan ynapHu HUCOMI 3MUNHMK KYpcaTKHYHra
kypa Oaxomamamu. HucObuii 3uwmknu Yiyaw  EpAaamupa  CyB-CIHPTIH
IpHTManapaark (apoK, KOHbSK Ba GowKanap) COMPT MHMKIOPHHHM aHHKIall
MyMKHH. TAIKHKOT STH/IAETTaH S3pUTMANapAard CIMpT MUKIOPH KaHYaJIHK JOKOpH
6ysica, yHUHT HECOMI 3UWIMTH IIyHYanuk nact 6ynazu. Bab3n cyioK ON3HK-OBKAT
MAaxXCyJIOTIapHary (MacanaH, CyT, IaTOKA, ABKOTONICH3 HYAMIMKIAp) WaKap Ba
GomKa 3KCTPAKTHB MOANAP KOHUEHTPAUMACH KaHYalIMK IoKopu 6ynca, ynapHH
HHCOMIT 31UIHIH XaM NIyHYaNHK 10KopH OYmaa. AMMO, CyT/a OKCHII, yI7IeBOA Ba
Ty3nap MMKAOPMHM OIIMIUM YHWHT 3HYIHIHHW OWIMPCA, éF MHKIOPHHH OLIHLIH
YHH 3HYTHIHHN Nacaiiiiunra onnd Kenaan.
TajKHKOT 3THIAETraH MaxCyJNOTHH XapopaTura GOFINMK paBHIza yHH
HHCOHIT 3HWIHrH XaM y3rapamy. Xapopar KaHJalnHK I0Kopy 6yca, Momaa HucOHit
SHWIHTH UIYHYATHK nmacT 6ynams. Moana XapopaTHHH MacalHMOIM 3ca, aKCHHYa

YHH HHCOMI 3HYINTHHH OLIMLINTA ONHO Kemamn. LUyHHHI‘ YUyH HHCOMI 3HYIHK

KaTTIHTHHH Hoxanamia HHJICKCH KypCaTHJIaIH, ABHH d%, 6y epna ¢, -

TaIKHKOT OTHJIAETTaH MaXCyJI0T XapopaTi Ba f, - MHCTHJUIAHTAH CYB XapopaTi.
- 0,
Huc6uii smumikan Maxeynoran 20 °C a cysnn 4 °C Xapopathjia a”RMKnamw Kabyn

,=20 °C na

KWIHHTaH. AMamHETAa ca HHCOMI 3M4IMK Gab3u Xommapaa f,
HHUKJIaHAH.
HucOwit 3WYIHKHH THKHOMETD, apeoMeTp, THAPOCTAaTHK Tapo3unap
€ppaMuzia Ba THAPOCTATHK GOCHMHH YT4all OPKaIH aHHK/IAI MyMKHH.
ITnknomeTpuk yey1. HucOHii 3HWIHKHH aHHKTaOIHHHT [HKHOMETpHK
yCyld 3HT aHMK Xucodnami. Ymby ycyn TagKMKOT 3THIAETraH CYIOKJIHK Ba

JMCTH/UIAHTaH CYBHH TCHI X@)XMJIapH Maccanapuiu 20 0C XapopaTja aHHKJaIra
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Q

wcocnanran. TajKMKOT STHIAETTaH CYIOKIIMK MacCacHHM JHMCTHJUIAHTaH Cy9
MaccacHra HiuchaTH 3ca HUCOMIt 3uuNHK XHcobnaHaam.

Ac606 sa ocuxo3nap: aHaNTMTHK Tapo3uNap; NHKHOMETpPJIAp; sKcHKatop; 20
°C XapopaTHH CaKJIOBYH CyBJIH TEPMOCTAT; KAHIUIAD THIETKA.

Taxaunnu ymasuwt mapmubu. SIXIMA [OBUIraH, KypPYTHITaH NMHKHOMETD
SKCHKATOPJaH YHKApHO ONMHagM Ba YHM MacCacH aHAIHTHK TApoO3MiapAa
anuknasaan. Cynrpa mukHomerpra Kaifatwiran sa 20 °C  xapopatrasa
COBYTH/ITAaH JIMCTWJUIAHTaH CyB Kyiunamu. ITukHoMeTpra KyiumagétraH cys yHu
Genrucuaan Gup MyH4a I0KOPH CaTXraga eTKasunamm Ba y xapopari 20 °C 6¥nran
TepmocTarra 30 MuH. ra Kojupunany. IllyRaan cyHr THKHOMETpAAr CyB Xa)MH
Kanuuissp nunerka  €paaMmia  yHMHr  Gearmcurada  aHMK  €TKasunamu.
TIHKHOMETPHNI CYIOKIHKIaH o304 O¥mran mukm OYitHm io3acn wmma Taékuara
ypanran QunbTp Korosu €paamuaa apTub onMHMM Kepak. Keiinn nnkHomerp
OF3H THKMH Onnan €nmuaray, TepMOCTATJaH 4YHKapHO OJNHHAAW, KypHryHYa
aprunaan sa 30 MuH JaBomMuja Taposu onaura Konaupunaan. Ilyspan cyur y
AHAIMTHK TapO3HAa TOPTHIAH.

KeifMauanuk NHKHOMETpAAH CyB TYKHMOG TanmaHagu Ba Yy TagKMKOT
sTHnaérran cyloknuk Owinan Oup wmewa mapra uaitmnagu. Cynrpa nukHOMETp
TAAKMKOT OTWIAETTaH CYIOKIMK OMNaH TYynuupwiMb aHMKIanl, CcyB Y4yH
yTKa3unraH TapTHOAa KaiTapHIaam.

TanKuKOT STHNAETTaH CYIOKIMKHH 3HUJIMTH KyHuaarn dopmyna éppamuna
Xucobnanann:

a’2—0 _& -8
20 g,-g
6y epna £ - 611 THKHOMETPHH MaccacH, 2;
g, - MIKHOMETPHH Xapopatn 20 °c 6ynran cys Gunan GuprarukIaru
MaccacH, z;
g, - TIMKHOMCTPHHM TaJKHKOT OTWNA€TraH CyloOKnMk Gmian

6upramm,uam Mmaccacy, 2.
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ApeoMeTpuK yeya. Ymby ycynaa HACOMI 3MYIMKHHM aHMKIIAI ApXHAMCE
KOHYHH/IaH ()o¥ilaNnaHKIITa acocnanTaH.

ApxuMe[, KOHYHHIa acocaH, CYIOKIMKAA Cy3a€TraH JKHMCM Maccac
CYIOK/IHKHH HTapyByd Kyuu Ounan mMyBo3aHarnamand. CylOKIHKra TyIIHpHIraH
KNMCMTa TAbCHD 3TYBUM MTApYBYW Kyd BEpTHKaN iiyHanraH Ba KuiiMaTHra Kypa
KHCMHH CYIOKIMKKA TYIUMpHIraH XaXMHAA CHKMO YMKapwirad CyIOKIHK
Maccacura Tenr. MTapyBum Kyd XNCMHH NOMMMii yarapmac Maccachua Qakar
CYIOKITHK 3uuurura Gornuk. IIIyHHHT ydqyH apeoMeTpiap TaAKHKOT STHIIAETrad
CYIOKIHKHI 3HIATHTA GOFIHK XON/a Typ/IH YyKypIIMKKA SYKHIIA MyMKHH. YCylI

Y3MHK OJUIMIINIH, TAXIMI YYyH KWCKA BAaKT Tamad KnMHWIIM OHiaH axpamid
TyPajH, aHUKITUIMra Kypa IHKEOMETPHK YCy OMNIaH TEHIIama onMaian.

O3MK-OBKAT MaxXCyJNOTNApHHH TAAKMKOT STHinAa (oiijananHiaHral

apeoMeTpnap yu Kareropusra 6ynunanm:
® 3UWIHKHH GeBocuTa Kaﬁ)l ITYBYH (CyT YYYH — JJAaKTOACHCHMETP, HIIKOP Ba
KHCJIOTANAP YHYH MYIDKalIaHTaH apeoMeTpliap);

® CYIOKIHKAAQ OJpHraH MojJanap MHKAOPHHH (bonsnapua AHHKJIOBYH
(crpToMepnap, caxapamepiap, KHCIOTajap Y4YyH apcoMeTpiap Ba
GomKanap);

e mapran GHpIHKIapAa Kaiin STyBuM (Maxcyc MeTaul cnupTomep, Bon

apeoMTepH Ba bomkanap).

Acbo6 ea dcuyosnap. ApeoMeTpiap, THaMETPH apEOMETPHH KEHT KHCMHIa
HHCOaTaH HKKH MapTa KaTTa OyJIraH WHIIAnH THIHHAD.

Tayauanu  ymxasuw  mapmu6u.  OnmMBZaH  QHIBTPIAHTAH  TAIKHKOT
9TIIA€TTaH CYIOKINK KYMNK XOCHI KHIMAcHaH IHWANH WHIMHAPTa Kyitimiam,
Lnmnuap To3a Ba Kypyk Oymmmn kepak. Llwmuap ywra cyloknuk Kyiimmmmn
ONIHAAH TajKHKOT STINAETraH CYIOKIMK OWiaH KaMHIa yd4 MapTa waiimmmmmg
Kepax.

TankukoT 3THIAETraH CYIOKAHKIApHMH 3HWHrH 20+5°C Xapoparaa
aHHKIaHag. 3HWIMKHH Kaiil STHII ONNMAAH UWIMHADP TOPH3OHTAN I03ara,

Epyriik Manbanra HHCOaTaH WYHAaH XOMaTAa KONNAITHPHIAAHKH, aDEOMETPHH
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SHYIIMK Ba Xapopar WKalalaph sKKoj Kypunn6 Typenn. Llynpaan cynr xypyx -
TO3a apEMETP aCTa-CCKHH TAAKWUKOT ITHNAETraH CYIOKIMKKAa TYLIMpHIalX Ba
9PKHH Cy3aETraH XONnaTHAAa KONIMpHNIanW. ApPCOMETp LMIMHAP JeBopilapura
TerMaJuri Jo3uM (pacM 2.1). ApeoMeTp XapakaTcH3 XOJAaTHH SrajularaHujaH
KeiMH 1 MMHYT YTray, 3WulNMK Ba XapopaT KypcaTKMWIapH Kalii 3THiaum.
SHUIMKHH KaiiJl 9THIN/IA, arap THHHUK OYIMarad CyloK/IMKIap TaiKHKOT STHIAETTaH
Gynca, Ky3HH XONATH IOKOPH MEHHCK JlapaXkacna, THHHMK CYIOKIMKIAp TaxJui
STHJITAH XOJUTapJia 5ca NACTKH MCHHCK Japakachua Gyiuumm Kepak. Arap MEHHCK

IIKanaH{ MKKK GynuuManapu ypracuman yraérran 6yica, yHaa 1okopH Gynuama

5y
//(;Z// e

Kaii] 5THIaaH.

Pacm 2.1. 3nunukumn apeoMeTpaap €paaMmuaa aHMKIal:
1-IMUTHHAPHH CYIOKANK GHIIaH TYIIHPHIIL; 2-apCOMETPHH CYIOKIMKKA YYKTHPHLI;
3-CyIOKJIHK KyHHITaH WHIMHADP Ba YHra 9YKTHPUIraH apeMetp (4); S-CyIoKIMKHI

3HYINK KYPCATKHYIAPHHK XHcoOna; 6-CyIOKIHK XapoOpaTHHH XHcoOnam
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3HYIMKHA aHMKJIAIN NAHTHAA TaIKWKOT STHIAETTaH CYIOKIMKHH Xapopais
20 °C nian 10KOpH €K macT Gy1ca, Kall STHITaH HaTHXKanap Maxcyc kaasajiap
6yitnua 20 °Cra xenmupunnmy 3apyp. Kaiin stunran apeomerp KypcaTKMHIapH

TaJIKHKOT STHIAETraH CYIOKIMKHH HACONIT 3HaIHIHra Moc Kenamu (d 2% )

2.1.2. Pu3nK0-MeXaHHKABHIi XyCyCHATIAPHHH aHHKJIAII

O3NK-OBKAT XOM-alIénapW, sApHM Tailép MaxcylomiapH Ba Taip
MaxcyJIoTiIap pean KUCMIap XHCOONaHHO, yiap KOBYIIKOKIHK, KaHHIIKOKIHK B2
IUIACTHKIINKKA 3ra. Ymby u3HKO-MCXaHHKABHH XYCYCHATIIAp Xapopar, HaMJIHK,
HCCHK/IMK BAa MEXAaHHK TabCHD AABOMMIUINIH, CaKJIaml ycynjapH Ba MyZIaTH,
KYHaTHII ycynnapu Ba Oomka Kkynruna cababnapra Gornmk. Pean sxuCMTa
KypeaTuiaéIran I0KJIaMaHH TypH, JABOMHILTHTH Ba TE3HIHra KYpa, ynapHu 6an3u
PCOJIOrHK XYCYCHATIapH AKKOJ HAMOEH Gymanu, aiftHi ury BaKT/a 3ca KOJNraHuapH
cesunmac 6Ynn6, ynap TajaHTaH IOKJaMa yCyJNM y4yH XHCOGra OJMHMaciuri
MYMKHH. Peonornk XapaKTEpHCTHKAJIapHH HHCTPYMEHTaJl aHHKiIam Y4yH
CHIDKHTHIL, GHp VKN 4y3uI, OHp YKIH CHKHII HULTaTHIaIH,

Maxcy/ioTiapaH KaiiTa HOUTAUI Xapa&HlapHiard MeXanHK IOKJamanapia
GysHimura YHAAMTHIHK (KECHII Ba Maiifanall skapaCHnaph y4yH), KaTTHKIHK,

TAWKA HIDKATaHHDI, agre3ns (EMWIIKOKIHK) KabH MEXaHHK XYCYCHSTNAp KaTTa

axaMmpsrra ara.
2.1.2.1. PeoIorHsIHH ACOCHI TYIIyHYaJlapH

Peontornst — (an cudarnia Mexanuka Ba KaliMIIKOKIMK HasapuscHum
KyNTHHA acocHi KoWjanapuaaH (Qoiitananu®, Typnu Momaa Ba MaTepHannapnu
Jie(opMaACH Ba OKYBYAHIHTHHH YpraHaH.

Bapya pean xucMrap TalKH Ky91ap TabCHPHIA AeopMalHATaHNLI, SBHI

¥3 LWAK/IH BA Y14aMIAPHEH Y3rapTHPHIL XyCYCHATHIA 9ra.
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Jedopmauus — 6y xnueM 3appadanapuny HUCOHIT CHIDKHIIN 6YITHO, Gyh 2
YHH y3TyKCH3IHTH Oy3nnmaiinu. Arap nedopmauus rokiama onub Talutanrasial
keiinH  JiyKkosnca, Oynnai nedopmaums KaiMIIKOK, arap ioknama oMb
TallTaHraHfaH KeHuH caknanuG KonmmHaguran Gynca, yHma Komaukimn ae6
Homnanazy. Jledopmauusny KaTTanuru Ba XxapakTepH JKHCM MaTepHaJHHU WaKI1
BA TAIIKH Ky4IAapHH KypcaTyuu ycymira 6ornmK 6ynauu.

JKuem medopmaumsianraiuja yHH anoxujia 3appayaiapHii y3apo Tabehp
KHJTHII HYKH KywIapH naiizo 6ynamu. By Muku KywIapHH HWHTCHCHBIMK YII90BH
KyWwIaHHLI 1e6 HoMIaHaH.

JKucmra KypcaTHIITaH TAWIKH Ky4/ap TabCHPH TYXTaTHica, XocHi Oyiran
KyWwIaHHll CTPYKTypajars MOJeKyna Ba 0OWKa 3eMEHTIApHH HCCHKIHMK
XapakaTi oKnbaTHJaa KHCMaH EKH TYJIHMK IOTHINIIN MyMKHH. Kydnannmsn BakT
6yinua nacaiiniy peankcauns aeiinnany. Penakcauus BaKTH JKHCMIAPHH MyXHM
CTPYKTYpa — MEXaHHK TaBCH(H XHcobnanam.

JKuemiapuy  peosiorHk  XycycHSTIapHra KOBYWIKOKJIHMK, KalHIIKOKIHK,
9NACTHKIINK BA MYCTAXKAMIIHK TCTHILITH.

KoBymkokank €KH MYKH HIWKAJAHNII Ta3, CYIOKIHK Ba KAaTTHK
JKHCMJIADHH, YHM Kamiamiapuiu Gup-6mpnra mucbartan cuwpkmmnnra (Tamwks
Ky4wIap TabCHPH OCTHJArH OKYBYaHJIHKKa) HHCOaTaH KypcaTajuraH KapIIHIHTHHH
KeNTHPHO umMKapyBuH Xycycustwamp. KaTtnk sxuemnap yuyn Oy KOMAMKIH
acdopMaUMsHN PHBOJIAHMILINTA KYPCATHIAAHIAH KapUIHIHK XHCOOnaHaaH.

Kaiinmkorauk Oy >KICMIapHH TalIKH Kyulap TahCHPHAA YJapHH XakKMH
BA IAKIHHH Y3rapuliMra KapWHIHK Kypcata onvm KoGummstuaup. bomkaua
kw6 aiirranza, Oy roknama onub TaluIaHraHaH KeifHH )KHCMIIAPHH Y3 IaKIHHK
THKJIAii OJIHII XYCYCHATH Xucobnanam.

DAACTHRIMK — Oy MaTepHanHy yHYaJMK KaTTa OyiaMaraH Kywiap TabCHpH
octija Oy3niamacnaH aHya KaTTa EKM KHMYHK KaHMIIKOKIMK Aedopmanmscuhra
Gapaomr Gepnm KoOuaHaTHAMD. By TepMuH “KaHHIIKOKIMK” TepMHHK Ounan Gup
KaTopaa Maskyn G6ynamu. Ynapeu ¢apku myHIaKH, KaHMIIKOKIHK OHp nax3ana,

3JIaCTHK 3¢a BAKT JaBOMHK/Ia HAMOEH GS'JIB,HH.
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Mycraxkamiank — 6y JKHCMHH Oy3HIMIIMIa KapUIMIMK Kypcara OJfim=

KOOMIHATHAMD.

IOkopuma kypcatwnrannap Ownan 6up KaTopAa IUIACTHKIMK  Bd
SiiMyBYANINK TylmyHyanapi Xam yuypaiian. IInactakimuk — 6y JKHCMHH IOK/IaMa
TabCHpHAA Kalitmac aedopmaumsnanum xycycuatd Gynca, EiminyBuaHink 3ca
JOMMHMI 10KNIaMa TaBCHPHIA TUIACTHK Jed)OpMALMANAHAWIIEN XYCYCHH XOjatd
Xucobnanany.

Peonornsny Gapya KOHYHIAPH HIEAN KHCMIIAp YIyH HILIA0 YHKHIITaH.

Wziean KHCMJIAPHH Y4Ta MOJICTH MabIIyM: Hyieasl KaHHIIKOK XHCM EKH Ty
#ucmu, Cen-BeHaHHW Mieas TaCTHK SKHCMM Ba Miean KOBYMIKOK &ku HpioTOH
CYIOKIIHTH.

1Oxnama octima I'yk KoHyHHTa GyiCHHYBUM JKHCM MJean KaHMIUKOK ned

HoMnaHaau. By KOHYHHM MOXHMATH LIYHJAKH, JKHCMIA NMakno 6ynaérran YH3HKIH
KalMIKOKIMK AedopMalmsacl KypcaTHirad Ioknamara nponopimonan. KoHyH
Kyiinaarn MaremMaTik ngonara sra:
JE=IB0,
6y epna P - KypcaTH/IraH FOKJIaMa;
& - YH3HKIHK Aedopmanis (Y3yHIHKHH HHCOMIT Y3rapHun);
£ - KaitHWKOKIHK MOIYJH, Y MATCPHATHH Yy3HLI
JedopmalHscHra KapuiniHK KypeaTHII KOOGHIHATHHI
TaBCH(naiIH.

Hnean KaifHIIKOK JKHCMHH ¥3MTa XOC XYCYCHATH WIYHIaH HGOpatkm,
IoKIaMa OnHG Tamanrad, AeopManus JKONAamH Ba Y Y3 WAKIHHH TYIHK
THKnaiign. Mxean KaifNMIKOK KHCMHH MCXaHHK MOJCIM cH(aTnma crmpan
NpY>XITHa XH3MAT KHIHITH MyMKHH.

HMpean naactuk Oy myHpaif KHCMKHM, Yy KYpCaTWIAaéITaH 1okiama
oKyByammuK 4erapacy (Pr) Ze6 HOMIaHagHrad KaHAQioMp KpHTHK KiimaTzan
mactaa Koinamran 6ynca, KaTTHK XonaTtaa caknanaBepagH. OKyBYaHmHk
Yerapacura SpHIIMIraY, MAaTEPHANTHH Y3rapMac KyWIAaHHIUAA IUTACTHK OKHIIN

coanp 6ynamy. Haean niacTHK KHCMHH MOJENH TeKHCTHKAA €TTaH KaHZaiiamp
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KMCM Oy uim MyMKHH. CHIDKHTHIN Ky9JIaHHLIA KaHAAiAup Yerapasuii KuiMma
spuiMaran 6yica, Oy XucM XapakaTiaHMai/IHi, derapaBuii KuiiMaT/an Keiun sca
y XOXJIaraH Te3/IMK OHJIaH XapakaTIaHHLIH MyMKHH.

Bynpait >XHCMHH PEOJIOrHK TeHTIaMacH KyiHJAary KypHHHIITa oTa:

P=P,
6y epra P - ypHHMAJIH Ky4JIaHHIL.

Oxkysyammurd Heioton mocrymarn Ba Ilyaseiin xonynura GyicHmysan
CYIOKIIMK Meall KOBYIIKOK XucoOnanaan. ByHmail CyIOKIMKHM KOBYIUKOKJIHTH
TalIK{ OOCHM Ba TE3JTHK rpaaMeHTHra GOFINK SMac Ba HOPMall, CTPYKTYpPacu3 EKu
HEI0TOH CYIOKIINTH JeiTHIaH,

AKC X0n1J1a CYIOK/THK aHOMaJI €KH CTPYKTYpalH KOBYLIKOKIHKTA 5ra Gynaam.
KoBYIIKOK/IHK aHOMAJIHACH YHH KOHLCHTpaIHs, 60CHM, Xapopar, MeXaHHK TabCHp
Ba BakTra Oormmkmirunjga HamoéH Oynmamn. KOBYIIKOK CYIOKIHKHH MEXaHHK
MOZIEIIN CYIOK/IMK OHJIaH TYJIAMpHITaH UHIMHAPAA XapakaTiaHagTrad nepdopauus
KWIMHTaH nopumen Oyaumm Mymknn. Bynzaait Mozenga KywiaHHII CHIDKHTHII
TE3JINIHra NpornopuHoOHa:

LSIlsY
6y epna 7 = KOBYIKOKINK KO3 DHLUHEHTH;
Vv = CHIIZKHTHIL TC3JIHTH.

Xeu OHp peas 03HK-OBKAT MaXCyJIOTJIapH IOKOPHJIA KYPCATHIIraH Xed KaicH
OMp Hcal KHCMIapra TYIHK yXuram 6ymmmn MyMknH oMac. Kyn Xonnapaa o3nk-
OBKAT MaxXCyJNOTJIapH OJUIMIT MOJEIApHH KOMOMHAUMACH  XHcOOMaHMMII
Mypakkab Mojennapra Moc KelaaM, SbHH KaiMIIKOK-TUIACTHK EKH KaiHIIKOK-
KOBYIIKOK EKH KOBYIIKOK-TUIACTHK kicmmap 6ymumanu. [llapoutnapra (xapopar,
HamnK, GocnM, roknamann Gepuin ycynu Ba te3nuru) Gornuk xonua, y éku 6y
XycycHATIap I0KOpH KM nacT Japakana HaMo€H 6ynanu. Ilynuur yays peonornk
XYCyCHAT/IApHH YpraHHIIa CHHAII NIAPOMTNIApH aHMK KYPCATHIIHIIM Kepak, akc

X0J121a OJIHHTaH HaTHXajap TaKKOCJIaHMaHIuraH Gf’ﬂﬂ,ﬂl‘l.
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2.1.2.2. CTpyKkTypa TYpJIapH Ba PeoJIOTHK XyCyCHATIAPHI

AHAKJIAL yCyJuIapH

O3MK-OBKAT MaXCyNOT/IapH, KyMIajaH XOM-amé Ba TaHEp Maxcyyomiap
TapKuOH, AMCTIepC TY3WIMIIA Ba CTPYKTypacura GOFIMK XoJa TypiH peoJorHK
XyCYCHAYTNAp BA TekcTypa Genrmmapura sra Gymumm mMymKkeH. MacanaH, CyT,
KaiiMOK, MaifoHe3 Kabu OMyJIBCHANAp CYIOK MCTIEPC TH3HM XHCOONanHO, ynapra
HBIOTOH Ba HOHBIOTOH KOBYIIKOKIHK, THKCOTPOIHS KabH peoorHk XyCyCHATIap
BA CYIOK, KDEMCHMOH 4y3WIyBYaH TEKCTypa OenrumapH XOocaup. KaltHIKOKIHK,

2NACTHK KOBYWIKOKITHK, KOBYWKOKIH KaiilUNKOKINK KaOH PeoJorHK XyCyCHATIap
Ba JOMIIOK, MycTaXkaM, MypT. CHHYBYaH, KOBYIIKOK kKabu TekcTypa Oenrnmap
MyCTaXKaM JHMCIIepe TH3HMIIapra (0IMa, HOK, KapTOIlKa, FYIIT, IIOKONaz, xoH(eT)
TerHuus Oymanm.
®azoBHil CTPYKTYpanH IOKOPH KOHUCHTPJIAHraH MAMCTEpC TH3MMJIAP
(moxonax, Mys3KaiiMOK, HOH MaF3d, MeBa, ca03aBOT, TYIUT) 3HT Mypakkad
PEOJIOrHK XycycHsTIapra ora. MH3HK-KMMEBHI, GHOKHMEBHI, KOMLIONA-KHMEBHIT
€kH  To3a (M3MK OKapaéHmap TaBCHPHAA MaxcCy/lomTiap  CTPYKTYPAacHHH
WAKIAKHII Ba Y3rapHWH XaMMa BAKT YNapHH DEOJIOTHK XYCYCHATIAPHHH
y3rapuinra onHb KenamH.

Jlucnepc TH3UMIAp CTPYKTYPAIapHHH HKKHTA, sAbHM KOAryJSllHOH Ba
KOHJICHCALHS — KPHCTANH3aUHOH TyprapH (apKiaHau.

Koaryisimion  cTpYRTYpajiap 100Ka CyiOK KaTamiap OpKain TabCHP
Kiiagral Ban-nep-Baanec Kywiapn GmiaH yuurab typmmamin. Viapem xocun
Gymim acocHii maponTaapH 3appayanaphin 6up-6upura Tern6 TYpHLI I03JIapHHK
Onp OxmHCIH  OYmMaciuri Ba  rHAPO(OG  ywacTKamapHH Mamkyn 6ynunm
XucoOnanuo, aifHan ynapha HyKTan KOHTAaKTIap, SbHH Gynrycu CTPYKTypanu

Gonrnanriy 6yFuRIapH maiino 6ynamm.

K KPHCTA/LIH3 CIpYKTypanap THOJIHMEpIIapHH
KOHACHCAUMANAHHIIH EKH SPHTMA Ba KOTHUIMANAPHAAH KpHCTANH3AUMANAHHIIH
’kapa¢iiapuna Xockn Oynazn. Yiapun MaBxy[ GYMHINM MycTaxkaM KHMEBHil
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KaTnaMHH MaBKyn Oynmacnurn Ounan Genrunananu. Bymjaii crpykTypara ora

Gynran TH3UMIAP KaTTa MyCTaXKaMJUIHK, MYPTiHKKa ora 6yim6, 6ysunranuaa sca
KaiiTa THKJIaHMaiiau.

Maxcynorra uuuios Gepuur xapaényza (alinnkca, 3appayanap ypracuparu
CYIOK KaTJIaMHM TYKOTHIMIIMTA WAPOMT APaTyBYH KypPHTHII EKH Tpecciaui
apaEuiapijia) KoaryNnsuHoH CTPYKTypanap KOHJACHCALUMOH-KPHCTALIH3ALHOH
CTpYKTypajiapra YTHUIM MyMKHH. X0XJIaraH TH3HMHH MEXaHHK XYCYCHATIAPH YHH
cIpykTypacH 6unan 60ormK 6yranury cababnu, ynap Kyn Xomiapaa CTpyKTypa-
MEXaHHK 1106 HOMJIAHAIH.

O3MK-OBKAT ~ MAaxcyJOTNAapHHH  CTPYKTYPa-MEXaHMK  XYCYCHSTIapHHH
yprammmaa AedopMamiany BakT Oyiinya PHBOXKIAHMIIN TafKHKOT KHIIMHAIH.
Acocan aeOpMAUMAHM HKKH TypH, AbHM CHKMII (4¥3MII) Ba CHIDKHTHMII
ypraminaau. BUpHHUM XONaTAa KywlaHHUI HaMyHa 103aCHMra MepleHMKYIsp,
MKKIHYH X0JIaT/a 3ca ypunma 6¥iinua (TaHrenunan) Tabeup KHiaam.

CTpyKTypa-MEXaHHK  XYCYCHATIIADHH  TaJKMKOT OTHII  HaTIKANapH
nedopMals KHHCTHKACHHH 5TPH 4H3HKIAPH KYPHHHIUMAArd rpaduknap ounan
nonamanany. Bynnaii orpu unsnknapun Gy3uimarad CTPYKTypanap COXacH yqyH
HKKHTA aCOCHI TypJapH MaBiKyJl.

1. Kypcarunran 10MMHIT KyUNaHHII OKYBYAHIHK YErapacuan KH4nK, SbHH
P<P; maptn Gaxapunaérran Xonar. Bynnaii nedopmaumsi KHHETHKACHHHM SIPH
m3uEn pacM 2.2 a kentupuarad. By rpadkaa abmucca ykuaa Baxr (r ), opanHara
yKkuza aca aeopmaums (&) KonamTHPHIraH.

Kyunannnman OHp 3ymMiIH TabCHPH OCTHJA JKHCMHM TalIKH peakiusra
HucOaTan Gup 3yMiIH TabCHPH cHpaTHua KafMIIKOKIM Aedopmanms &, naino
6ynaan. Yeuur karranmury  OGupnamuu  kuMEBMH Oornap xyumapu Guian
Genrmnanagd. Bup 3ymuM KaHMmKOX acdopManus KeHH KarTanuru 6yituua
KaifTyBYaH 1OKOpH 31acTuK AedopMauusHy Bakr GYiivua PHBOMXIAHMIIN COLMD
6ynaan. YHH KaTTaIMTH AJOXHJAa MaKpOMOJCKylanap Ba yNapHH OYrumnapu

ypracuaari GOFNaHHULI KyYHHH TaBcHaiiy.
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Pacw 2.3. ledopMaiis KHHETHKACH
arpu wnsurk: P=const; P> P

Pacm 2.2. JlediopMaiiis KitHETHKACH
orpy unsnr: P=const, P<P;

Jedopmauys Kaujaiimup ¢, IOKOPH KuifmMaTHra Spumuray, yarapmait
KoJlaBepaaH, YyHKH 6}' X0JAa TAabCHpP OTYBYH KYyWIaHHII KHCMHH HYKH
Kapwiimry  Gunan  MyBosaHaTnamran Oymanu. Jedopmaums orpH YH3HFHHH
OXHprH y4acTKacH YH3HKIH XucoGmanamn. Arap C HyKTaza KyunaHum omu6
tamnaica (P=0), zedopmauns DF arpn ansurn 6yiinya Honra Kaiftag, sSbHR
TH3HM Y3 IAKIHEH TYIHK THKIAIIH.

Illynn TabKmUTanr Xouske, Oynaaii TypAaru 3rpH YM3HKJIAp pean O3MK-
OBKaT MaccallapH Ba MaxcyJIOTJapH Y4yH JeApnH KysaTwiMaiian. daxar Gaw3i
03HKaBHH AMPHIZOKIAp Maiila KydlIaHHIUIAp TabCHPHAA TYJIHK KaiiTyBuan
AeopmatmsIap GepHIIH MyMKHH.

2. Arap P>P; wapti Gaxapuica, y Xonna pacM 2.3 ga KypcaTwiras SrpH
uisnK onmHamH. Bynpa OHp 3ymuH KaiMIUKOKMHK nedopmaumscn &, maiio
Oysray, KONAHKIH AeOPMALMAHH y3MYKCH3 OWHIIH Ba IUIACTHK OKYBYAHJIHKTA

yrumn Kysarinagd. Kommuknn zegopmaums ysrapmac Tesnuk Guman omagd sa
YHH ga OGunan taBcupmawm MymkuH. FOKNaMaHH TabCHP STHII BaKTHZArM SHD
KaTta jaedopMalis &, OpAWHATA YKHIAA STPH YH3HKHH OXHMPrH Y9acTKacHTa
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Kyﬁ"ﬂal"ll TCHIHKIaH aHUKIaHUIIH MYMKHH:

(&)
&, =6-1|—|.
dr

Aiiupma ¢, — &, =&, anacTHK aedopmaums KaTTanuruuu udoaanaiiam.

Arap C HyKTaza Ky4IaHHAII ONHG TamulaHca, KOBYMKOKINK JehOpMaLscH

£,=04=CD ﬁyKOHa}IH Ba 3JIaCTHK ,ZIGCIJOPMB.HIDIHH THKJIAHHIIH Keyaad. Baxr

ownmy Gunan DF orpn unsnen acMMNTOTHK paBMIIAA KOJAAMKIH aedopmaums

£,.,, KMIMaTHra AKHHJIama M.

Hedopmauns KHHETHKACH 9rpu uu3uru 6¥iinya yerapasuii aedopmaunsnan

TalWKapy KyHHaars TaBcH(napHi aHHKIIAI MyMKHH:

1. Bup 3ymim cumkim aedopManuscs Mogynu £, = L :
ell
P

2. DnacTHK MOAYJIH E, ¢
et El)

Jlehopmauus Yn4oBCH3 KaTTanuk Gynramnnrn cababnu wkkama E,, E,

MOJyJUIap Ky'wIaHWI Y1908 GMpnurura ara.
3. TInacTHK KOBYIIKOKIHK

P

n=—-———

e

6y epaa P'=P-F,

TInacTHK KOBYIIKOKIMKHH O3rpH 4YHM3HKHH I0KIamMa onub TamuiaHras

KHCMHJIaH aHHKJIall MyMKHH!

6)’ epaa 7, = FOKJIaMaHH TabCHP BaKTH.

4. 1llapTiH KOBYLIKOKIHK
P

nm=——(£ _[ﬁ ,
de ), \dr )
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de &
(d_ - OTpPH YH3WKHM OOUITAaHFAY y4acTKacHra YTKa3WJIraH YpHHMaHH
T o

- de
abcuucca ykura oruiu Gunan, (—E—) 3ca 3rPH YH3MKHH OXMPrM Y4acTKacura
T

oom
YTKa3unraH ypuHMaHu OFMIK OHnan Genrunanany.

KaltMmkokmmk Oup 3ymua HamotH OynamuraH XycCycHAT OGysranmurd
cababny, KaiMIKOKIMK JedOpMauMACH KaTTanurk Gyinya XucobmanraH MOy
WapTIv 6Hp 3yMIH KaIHIIKOKIIHK MOZY/IH 2160 HOMJIaHa/IH.

O31K-0BKaT MaxCyJIOTJIapH Ba sSpHM Tal€p MaXCyJOTJapHH CTpYKTypa-
MeXaHMK XyCyCHATIapH I0KOPHAA KypcaTiiran oup-6upura 6ormik 6ynmaran £,

E,, N, 1, KuiMamiapian Tamkapu 0ab3u HucOMit xarayuymkiap Owunan
TapcH(nanumyu  MymkuH. Bympmaii KaTTamuknap CTpyKTypanaHraH JUHCIepe
TH3HMJIAD Ba IOKOPH MoneKkynsp Oupukmanap sputManapu yuys I1.A.PeGunuep

TOMOHHIAH TaKIleb KHIIHHIaH:

o KallMMKOKIHK V%= 22 . 100;

o IUTACTHKINK [7% = e -100;

m

En 80 gy 3=EE‘E >
|+ 2

® D3JIaCTHKIHK 3% =

-
Canab ymiumran 6y XamMMa TaBCH(IapHH PEONIOTHK TaBCH(MApHH aHHKTam

ac6oOnapn Epramiia O MyMKHH.

2.1.2.3. AcocHii peoJJOrHK TaBCHQIADHH AHHKAII acoobaapu

CTpyKTypa-MEXaHHK ~XyCYCHATIADHH TaiKHKOT 3THUIAA Ynuanaauran
KaTTalMKnap KyHunarunap XucobmaHaam: xyunammm — P: nedopmaums - g;
Aegopmaiid Tesmur — V. Onataa ymaprn 6Hpn ysrapmac CaKJIaHaaH, KONraH
HKKHTAcH 3ca OHPHHH HKKHHYHCHTa GOFIHKIMIHAA Ymuanam. Macanan, P=const

6ynranna 1edopMaIBIAHH BaKTra GOFTHKINIH YrdaHam: &= f(z).



Worm  Kyunanuio KaTTaIMTH TaIKMKOT MAaKCalHTa Kypa, YHH KHS
KHHMAaTIapH/ia TH3UMHH KaHHIIKOK-ONACTHKJIHK XyCYCHATIAPH, KaTTa Ky4JIaHHII
KHHMaT/apuaa 5ca yHH KOBYLIKOKIMIH KHMHHMH aHMKJIAQHMLIMHM XMcobra onran
XOJIa TaHIaHaJIH.

IOknamann TabcHp BaKTH XaM  Xap Oup anoxupa Xonamiapaa
neopMalHsAHH TYJIHK PHBOKITAHHIIM YHYH HMKOHHST GepraH XoJi1a TaHnaHaIu.

Marepuan PEOJIOTHK napamMeTpiapuHi éxn KOHCHCTCHLHSA
KYPCATKHYJIADHHH OSKCTICPUMEHTA)l QHHKJIAIIHWHT KYNTHHA YCYJ/UTapH MaBiKys
6ymu6, ynap ¢oiinananum coxanapH (nadopaTopHs Ba MILIAG YHKApHII Y4yH),
ynuaHamMraH KaTTanMK TypH (MHCON YHYH, pEOJIOTHK TaBcH(naph Ba
KOHCHCTEHLHS KypcaTKnu4aph), JOKJIAMaHH Gepun TaMOHHIIN,
ABTOMATJIAIITHPHIIN Jlapakacl Ba OonIkanapra kypa apKiaHazum.

Kynrusa peonornk ynuam ycynanapu nabopaTopus TaKMKOTIApH Y4yH
Mymkannanran. JlaGopaToprs MeTo[lapHAaH TalIKapH, MaTCpHANHH Maxcyc
peonornk  Tascu(iapuuu  IOKOpPH  anMKIMK  Ounan  dynpamentan  wamuii
TAAKHKOTJIALI, Kyl] M{lpOTZlGZl TaKpOpJIAaHAAHIaH TaIKWUKOTIIAp YYyH S!n‘mm Ba
HaTIKaJapra MUUIoB OGepHIIHM Te3 aMaira OWMPYBYH YCYJUIAPHH KyJUIaml
Makcara MyBoGuK XucoOnanaun. Xo3upri Kynaa ynyauuiap KHCMaH EKH TYIHK
ABTOMATJIALITHPHITaH, OJIMHIAaH HaTkanap 3ca OXM fa KaiiTa HIUIaHaIUrad
achobnap Huab YHKapHIMOK/A.

O3MK-0BKAT MaxcyJIOTJIapHHH H1Ia0 YHKApHIL XKapaHIapUHH caMapaly Ba
cidaran GomKapH peosoriK KaTTalHKIAapHH Hiab YHKapHul IIapoHTiapHaa
Hasopar KunnwHN Tanab kuiaan. Bynna naGoparopus ycynnapuiu kan® sTum
KYI MEXHAT Ba BaKT capdmapy Oinan Gornnk 6ymnb, ynapaan akaT y30Kk JaBoM
9TyBuH apaémnapaa doiigananum mymxun. Iy cababmm sxapaéunaphu y3mykcus
HA30paT KWIHI YIYOB CHIHA/UIADHHM JOMMHH EKM KHCKA BAKT WHTEpBAJUIapHIa
GepyBuM yCyIuapHu xkant STHII OuaH aManra omMpUIKIIM Kepak. By curnamnap
PCOJIOTHK XOJIATHH aHMK aKC OSTTHpau Ba Hua® uMKapumBHM Oepuirax

PEXKHMIIAPAAH YETIAHHIIHIA GOIHKBPHJ'IM].HKHH TabMHHIANIH.
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Bynnait Typjars ycyuiap peoNorHk XyCyCHATIapHH GEBOCHTA TEXHOIOINS
KapaéHja ymdaiiguran acGobnapian QoifaraHMIIEN Tako30 Kumad. LIIyHuHr
YUYH MIUIa6 YMKApMIAArM yayaw ycynnapu Mypakka6 Gynmaran TamoHHmIap
Gunan Gormik Gynub, ymap TaHNaHTaH PEONOTHK XyCycHATNap Gunan GOFMIK
Gynran KOHCHCTEHIMA KYPCATKHUIAPHHM YIalHK KamMpal onaju.

O3MK-0BKAT MaxCyJIoT/IapH Ba APHM Tai€p MaxcyJOTIapHH CTPYKTypa:
MEXaHHK Ba TEKCTypa XYCYyCHATIApHHH TaJAKHKOTJIall yuyH M;’H)KEHHBHYHH

acOobmapHy HupHKawTHpHIrad TacHuy 2.1-XKaBala KEeNTHPHIITaH.

2.1-xansas
Peomerpnap Tachubn
Peomerpnap JOxnama Gepum VnuaHaérran DojinanaHuI
(OKYBYaHIMK) TypH KaTTalnuk coxajapu
| | [ 4
Buckozumerprnap
Kanumuispian Bup ynuosnu Peonoruk Mega Ba cab3aBoTIH
CHIDKHILTH OKHII TaBcH(Iap mapbarnap, kedup,
CYT, KaiiMOK,
YCHMIHK MOiiH,
cy3Ma, KoH(peT
MaccanapH, Xamip
POTaLHOH Bup ynyosnn
/ CHILKHULTH OKHI I
[ wapnku | Croxc ok | |
TeOpaHHILITH Bup ymiosim Ba
HKKH YJIYOBJIH
CHJDKHILUTH OKHII
Ienetpometpnap | Ky ymaosmn Yerapasmii KarThk oéxnap,
TICHETPALHOH OKHI | CHIDKHII AHPHILIOK, HOH Marsy,
KyWIaHHILIH, MeBanap,
TCKCTypa cab3aBoTaap,

NapaMeTpaapy | MHULIOK, Iy,
konbaca, wokonay
Komnpeccon Hamynann cukym | CukHmgars Karrik osnk-oskar
acOobmap MYCTaXKaMJIHK | MaXCyJnoTiapn

yerapach,

XaKMHIT

KOBYIUKOKITHK,

TEKCTypa |

napaMeTpapH

47



1 2 3 4
“Uucrpon” Yy3unr, cuxu, Mycraxkammnk | KaTTnk 03uk-oBKar
TYpHIArs Oypum, CHIDKHTHII | TaBcH(Iapy, MaxcyJI0TJIapH
YHHBepcai Ba GoIKa omauit TEeKCTypa
acbobinap JoKJIaMa GepHi napaMeTpiiapu

Typiapu
Tpubomerpnap | CumxuTin DpHKIHOH KaTTnk 031K-0BKart
TaBcudap Maxcynoriapu
Anresunomerpnap | Konrakraa 6ynran | Anresnon KatTHk 031K-0BKaT
3NEMEHTHH Tascudap MaxcyJoTnapH
TaIKHKOT
KWIHHAETraH
MaTepHal 103acHaan
Y3HIHIITH

Bicko3nMerpnapaa  rokiaama  Oepum  (OKYBYaHIMK)HH Oup  YdoBiM
CWDKHUUIM OKMII Ba CTOKC OKMIIM KyUlaHwiamd. Bup yn4oBnm craumoHap
CHJKHILIIH OKHII KaITHIIAP, TCKHC napajuien, HHIHHAPHK Ba TOPLHOH OKHIuNapaa
aMaJITa  OLIMPIIMIIM MYMKHH. BHp YJINOBNM CHIKMOIHM yiodam KyHuzarun
CTaHJAApPT PEOMCTPJIapHH HII MPHHIHITHAN TAIKHIT KWIaau:
1. Kamuuisp oKyBuYamIHKra ora 6ynran ysrapmac, yarapyByaH Ba I0KOPH
GoCHMIN KamuIsAp BHCKO3HMETpIap;

2. Tlapajien TEKMCIMKJIAp YPTacHIard OKYBYaHJIMKra ora Oynrad THPKHIL
(KeHr Ba XaJKaJli) KYpHHHIIN/ArH KaHAJTH BHCKO3HMETpIIap;

3. IHwMHAPHK, TOPCHOH  OKyBYaHIMKra 9dra  Oynran  poTauMoH
BHCKO3MMETpJIap.

Tymysunn mapuk arpopuuary CTOKC OKYBYAHJMIHIa acoC]IaHraH
peomerprapiy Gup Heua Typnapu Huniad YMKUTaH (2.2-xaasan).

Kamuwunsp  Buckosumerpiaap. By  acGobmap  yHwanmk — karra
KOBYIIKOKJIMKKA 9ra GyIMaran TH3uMiIapay (rymr-cysknu OyaboH, KOH, MOiap)
TAAKHKOT OTHIIAA Ky/UlaHWiaau. Kanunnsp BHCKO3MMETpNapAa TaIKHKOT
KWIHHAETTaH CyIoKNMK capu &k kanwmispaard Gocumiap ¢apku y3rapmac
caknaHajy. YarapMac CyiOKIMK capiM BUCKO3MMETpApAa Kamwulsp y4napy

ypracuzarn Gocumnap dapkw, yarapmac Gocumin ac6obmapaa matepuan capdu
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IIMIIAKANUADIH, ITHHAD-TIOPIIeH Ba OKH3KII acbobnapura 6yirHanu.
2.2-xamBain

Croke OKYBYaHJIUTH pEOMETpapH

Peomerp \ OKyBYaHJIHK TypH dolinananui coxanap
Kenr Tpybkanu Tymysuu | lapuk atpoduaaru HE10TOH CYIOKIHKIIapH
INAPHKIN BUCKO3HMETP | CTOKC OKYBYAHIHIH yayH
Top Tpy6kanu Tymysun | Xankani THpKHIILAA Tunuk Hp10TOH
IAPHKIIH BHCKO3MMETp | MIapHK aTpoduark CYIOKIMKJIapH Y9yH;

naGopatopus ac6o6napH

Mo GHKaNUANaHTaH
CTOKC OKYBYAHJIMIH yuyH
Top TpyOkanu uTapysun | Xankamu THPKHIIIA Hyloron Ba HoHbHOTOH
INAPHKIIH BHCKO3WMETP | IAPHK aTpodnuaru CYIOKIMKJIApH Y4YH;
MomH(HKaUsIaHTaH naGoparopus acGobapH
CTOKC OKYBYaHJIHTH yuyH

—

b
Pt S

Pacm 2.4. Kannisap BHCKO3HMETpIap:

a-Ocrsainbj1; 6-Y66enozne: 1-cylornuk
HIHUI; 2-KanuuiAp; 3-CyIOKIHKHH
Yn4amzas KefHH TYIIam HIHIH

Pacm 2.4 na mmma Kanwuispm

BHCKO3HMETpJIapHH HKKH TypH
(OctBasba Ba V6ennoze
BIICKO3HMETpJIapH) KEJITHPHIITaR,

OcTanea  BHCKO3MMETpHHN YGGemmoze
BHCKO3HMETpHIAH  (apKH  mIyHpmaxy,
YHAQ  CYIOKNHKHH Kamuisp  OpKam
OKHIIN 3 OFHDIMIH TanCHpHAa COmip
6ymanu.  V66enone BHCKO3HMETpHza
CYIOKIHKHH ~ OKHIIH  y9yH  acGo6un
THpcaKnapuiad Oupuma Gocum  Eky
cuifpakianmm  spatunagu. Y éku 6y

acbobnan toiinanannnranna
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yIYAHAIMTaH KaTTAIMK MabiIyM XaKMIArd CYIOKIMKHH KAlHILISP OPKAIH Ok o
YHKMII BAKTH XHcoOnanau.

Wwmn 6akapum TapTuon. CylOKIHMK KOBYWKOKIMIMHH aHHKIAIIJAH
ONTHH BHCKO3MMETP SIXLIH JOBHITaH Ba KypHTIIraH 6YIHiM Kepak. BHcKo3HMeTp
jaciab Gensun, cynrpa nerponeit a¢mpy Gunan osunaan. Illynaan cyur cys
OuJlaH IOBMJIAAW Ba XpOM apajalmiMacH Kyt 5-6 coar caknasamu. Ilynpan
CYHI BHCKO3MMETD JMCTHJJIaHTaH CyB Onnad IOBMNagM Ba KypUTHJIAAM.
BHCKO3HMETPHH Te3 KYpPHIIH YYyH Y CIHPT-peKTHQHKAT €KH aueToH Ouman
IOBHJIHIIN MYMKHH.

BIDK-1 wHmakanuuspiu sBuckosuMeTpny (Y66emnone typuaaru) ymymuii
KYpHHMLIH pacM 2.5 na kenTupunrad. KoBymKOKIMKHY Yiuau ONAMAaH TaAKHKOT
KHIHHAETTan CyIOKINK TpyOka 1 opkamu ms-my Genrmnapu opanuFuara caTxraya
pesepsyap 2 ra Kyiiunaau. Cynrpa ac6o6 seprikan xonaraa pesepsyap 6 nan 6up
MyHYa IOKOpH caTXraya CYIOKIHKIH TepMOCTAaTra YyKTHpHIagn Ba Oepuiran
Xapoparaa 30 mun caknanaan. Hlynpan cyur, TpyOka 8 nn Oepk xonarnaa tpyGka
7 ra kuiiupwirad rpyma GuiaH CyloKIMK 5, 6 pesepByapnapra cypunami. Keitun
TpyOkanap 7, 8 armocdepa GunaH ynaHamu Ba CYIOKIMKHH pesepByap 8 nau
Kamuuisp 4 opkanu pesepsyapnap 3, 2 ra oku0 YHKHII BAKTH aHuKIaHaad. Oku6
YUKHILI BAKTH CYIOKJIMK CaTXMHH 5, 6 pesepByapinapra ara 6yiran tpy6ka 7 v m,
Genrncupan m, Genrucuraya nacairynuya Xucobnanagu. OKuG YMKMII BaKTHHH
OuiraH Xonna TaAKMKOT KHIMHAETraH CYIOKIMKHM KHHEMATHK KOBYLIKOKJIMIH

Kyitnnasri opmysa Oyiinya aHHKNaHagH:

vV T-k

ety
9,807 ’
6y epna k - BHCKO3MMeETp JOMMMHIHTH (k =0,7809), MM /cer’;
V - CYIOKIHKHH KHHCMATHK KOBYIIKOKIIHIH, MM /CEK;
7' - CYIOKIHKHI OKHO YHKHII BaKTH, CEK;

2
£ = 9PKHMH TYLIHIU TE3JIaHHIIH, M/cek”.
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OcTBaNb] BHCKO3HMETPHLS
TagKHKOT KHJIMHAETTan
CYIOKIMKHH  OHMp  THMpCaKnak
HKKHHYHTA OKHO v
rHApOCTAaTHK ~ GocMM  TabCHp)
octMaa comup Oymamu. ByHK
TAAKHKOT KHJIHHAETraH CYIOKIH:
3 MaccacH TabCHpH OHJIaH my-m
Genrunapura ara 6yra;
pe3epByapaH Kanmujuisp OpKa

ms Genrura ara 6ynral

pesepsyapra oku6 yramH. Ok
Pacm 2.5. BIDK-1 nnma xanumispnu
BHCKO3MMETDH: YMKMID BAKTHHW aHMKIAl TypH

1-cylokmik Tpy6Kack; 2, 3, 5, 6-pe3cpByap;  cyioxmik KOBYIIKOKJIHT
4-xammnsap; 7, 8-Tpy6kanap.
Tlyaseiinb  Tenrnamacn  Gyiiuy

AHUKJIaHaIOH:

bl
Q=7r-l’-l r,
8:-L-n

6y epna O - OKHO YHKAETTaH CYIOKIHK XaKMH;
P - TalKH 6ocHM;
r - KalmLIAp pajiycH;
7 - OKHO YHKHILI BAKTH;
£ - KanwiAp y3yHanrs;
7 - AMHAMHK KOBYLIKOKITHK.

OcrBanba  BHCKO3HMETpH OHMJaH HUDIAWIAA, TaZKHKOT KHJIHHaéTran
CYIONHKHH XaKMH LIYHZIal OYIHINH KEpakkH, Ham THPCaK 10KOpH Genrucuraya
TYIAHPHATaHAa, CYIOKIHK MEHHCKH YHI HIHW NAacTKH KHCMH Japaxkackaa
Oymmun Kkepak. Ac006 TepMocTaTra BepTHKaN XonaTHIa JKolnamTHpHnanm,
Cytornnk 20-30 MiH JaBOMHAa TEpMOCTANAHTay, y rpymwa &paammaa uan

THpcaKkra cypHO omiHaAM. ByHIa CyIOKIHK MEHHCKH THPCaK FOKOPH GeNHTHCHIaN
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2-3 MM IOKOPH XOJIaTHH Srajiami jo3uM. ILyHnan CYHT, CYIOKIHK KamHIs g
Opl(aJIH OPKHH OKHW3MJIAH. MEHHCK fenru caTxXura erray, CeKyHJAOMEp Hura
TYLUMPHJIAZHN Ba CYIOKIMKHH Benrunap ypracuaan YTHIL BAKTH YIHaHAAW.

Opnatza, KOBYWKOKIHK Y66emone Ba Octsanba ac6obnapuian cTasaapT
CYIOKJIMKNapHH (CyB, KacTop MO¥H, mMIMLepuH) MabiyM KOBYIIKOKIMKIApHra
HucbaTaH aHHKIIaHAIH.

Bup Xui wapouTiapia OuTTa KanuanspAa aHMKIAHraH HKKH CYIOKIHK
KOBYIUIKOKJIMKIIapH Ky#unars myHocabaraa 6ynamu:

dlex 7-d
7]0 r(\ 'd() :

Bynuau TAAKHKOT KHWIHHAETTaH CYIOKINK KOBYIIKOKIHTH KyiiHaaruua
AHHKJIaHAu:

o aide
n=n, 0dy’
Oy epaa 7y, 7 = CTAHAAPT Ba TaJIKHKOT KHIHHAETTaH CYIOKITHK
KOBYIIKOKIHKIapH, mya3 (H-cex/n?);
d,, d - CTaH]apT Ba TAAKWKOT KWIMHAETTaH CYIOKINKIJIAP 3UYJIHTH,
/e’ (Kr/M]);
Ty, T = CTAHAAPT Ba TAAKHKOT KHIWHAETran CYIOKIIHKJIApHH OKHG
YHKHII BAKTH, CEK.

KoBYIIKOK-KaiMINKOKINK ~ TaBCH(IapHn MHMKIOpHI aHMKjamaa Gup
YIYaMIH OCHMJISIOBYH CHIDKHLIIH OKYBYaHJIMK PEOMETpNapH HuulaTwiagn. By
peomeTpiapia MaxOypwii, 3pKkuH aifinanMa TeOpaHMuuTap, HWIIYH Opranjap
cuatnia 9ca  TCKHCIMK-TCKHCJIMK, KOHYC-TCKHCIHMK, IHIHHAD-UHIHHAD,
KOAKCHAJI BA SKCLCHTPHK LHIHHAPJIAP HILIATHITaH.

Mypakkal HOHBIOTOH CYIOKIHKIAP KOHCHCTEHIHMACHHH TaJIKMKOT OTHIIAA
yNuaw HATHKANAPH TE3 BA TAKPOPHH KAHTa ONMHMIIMAM TabMHMHIOBYH YCyluiap
muaTHNaaH. By ycyinap peonorsk Xycycusariaapu ¢epmeHTaTHB, KHMEBMI €M
(u3nkaBuil kapadHiapia Te3 y3rapazurad O3MK-OBKAT MaxCyNOT/IapH Ba SpuM

Taifép MaXCyNOTJApHM TAIKMKOT JTHINNA KaTTa aXammustra osra. By ycymnap
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apak'repnn PEOJIOTHK XYCYCHATIap Ba TEKCTypa NapaMeTpiapHHH 0aXolas
MMKOHWHH GepyBum 1oknama Gepunr Tamoitumiapura acocnanamy. FOknama 6epru
TypiM 1IAKI Ba YIYaMJard MICHTOPNAPHH KWPMTHLI, MabJyM LIapOMTIapid
CYIOK/IMKHH apaNallTHpHII, KOBYIIKOK Macca Ba XaMHPHH KOpHII Ba Gomka
Kypuuuuiapaa Oynamu. Bynpa TacudnoBuM 9rpu  YM3WKnap Ba nncouit
Gupmuknapaa udoxananrad TaBcHIOBYN NapaMeTpiiap OMMHAIH.

Tlenetpaums SpHM KAaTTHK Ba KAaTTHK MAaxCyJOTJapHH yJjapra MabiyM
imaan, Maccara ara 6YJITan Ba MaTepHAILIAH TaliépIaHTaH HHAEHTOPJIApHH (KOHYC,
ap, WWMIMHAD, WHA) KHHTHIHIINTA KYPCATANMIAH KapUIHJMIHHH yIdaira
aCOCHAHTaH CTPYKTYpa-MEXaHHK XYCYCHATIApHH aHMKIaWl ycynH XucoOmaHai
TankMKOTHAp Yy3rapmac mneHerpauus Kyuupa (OymHpma uykum  HyKypJHIH
aHUKIaHajM), y3rapMac TeHeTpauMs YyKypiuraaa (kyd yimdadam), y3rapMac
YYKHII TE3NUIHAA (UYKHII YyKYPAMIUra Kypa Kyy yauaHaan) aMmanra oLy pHIHiy
MyMKIH. By acoc/ia KOHCHCTEHIIAra aNOKA0p TypII NapamMeTpiap XucobaaHa/n

Konycnii  mmactomerpnap — épaammaa  Maxcylsior

CTPYKTY pacl
MyCTaXKaMJIHTHEH DaXosialiia XH3MaT KHIaAHraH MYXHM PEOJIOTHK Napamerp

yerapaBHii CHIDKHTHII Ky'WIAHHIIH aHHKIaHaTH.

Konycmn nmactomep KIT-3 (pacwm 2.6) fa TaAKHKOT KHJIHHAETraH Maxcynor
cToN4aary MW 1 ra koiNamTHPHIaAH Ba KOHYC 2 HH YYKKHCH Macca 103acHra
tymmphnaan. Konyc 2 na roknap 4 xoinamTHpHIaay Ba HHANKTOp 3 épnamuzaa

KOHYCHH TYJIHK TYXTallHra KaAap 4yKHL YyKYpJHIH KaTTAIHIH aHUKIAHATH,
YerapapHii CHIDKHII Ky4IaHHIIN Kyiinaarn ¢opmyna 6¥iinya annknanamr:

m

.h_z,

Oy epaa P, - YerapasHii CHIDKHII KYWIaHHIIH, /cM> (kr/p);

P =K

m

K - koHyc Oypuarnra 60FIHK 6YJIraH KaTTaIHK;
m - KOHYCra TabCHp 3TYBYH Macca, I (Kr);
h = KOHYCHH IYKHII YyKYPJIHTH, CM (M).
Konyc xoHcTanTacH yHH yyKKkicHaarn 6ypyakka (a, Tpax) 6ormmK;:

a,tpax: 30 40 45 60 90



K94 8512 84 -1¢ 5011 35 0,67,

YerapaBuii CHIDKMII KyWIAHHIOH KHHMATIapH acoCHAa MaTepHaUIapHH
TacHu(u Takan STHIArAH.

Mopepuusauusuianran konycan miaacromerp KII-3 (pacm 2.6) na konyc
3 HM XapakaTJIaHMLIM ¥3aK 5 OpKanu uynram 4 HM WHAYKTHBIMIHHM Y3rapuiinra
onub kenaau Ba y Y3u €3ap ac6ob 6 Guman €3m6 omunamu. Ilympaii kw6,
ac6obna KOMycHM Maiilon Tekucauru | ma Jkoiyamiras MaxcyJoT 2 ra BakT
Oyifiya YYKTHPWIMIIM KaTTAIHTH IOKODH aHMKIMK OuWIaH aHHKIaHaIH.
TInacromerpna neHerpauus BakTH 60 cex HH, G 1oknam 3ca 0,2; 0,3; 0,4 8a 0,5 H
TAUIKAT KHITAJIH.

Karuk Xxonaraarn 03uk-
OBKaT MaXCyJIOTIapHHI
PEONOrHK XyCYCHATIApH
CYIOKJINKJIapra Hucbaran aHda
Mypakka0. Bynnaii
MaxCyJIOTIapHH TaTKHKOT

KiWiHmna 6up KM CHKHL Eku

uy3uW, napamwieN TeKHCIHKIAp

ypracunars oMl CHIDKMTHLI,

Pacm 2.6. KIT-3 nenerpomeTpi:
a-KoHycnH: 1-uanu; 2-Konyc; 3-HHAMKATOp;
4-1oxn1ap; 6-KOHYCIIH MOJICPHH3AIMVIAHTaH:  M30TPON CHKM Kabu loknama
]-Mﬂny!lOT )I(Oﬁ]lﬂm‘l'llpll.llﬂﬂﬂrilﬂ TCKHCIIHK;

UHIHHAPHK  CTCPXHH 6ypmu,

2-MaxcyJnoT; 3-KoHyc; 4-uynram; WS Oce TP R o

5-y3ak; 6-y3uésap ac606. JHoumuii JOKIamMa Gepuin

Te3NHru/a Ky4JIaHHII Ba

aedopmaims ypracuaarn GormumK onunaau. Jledopmaims 3ca  KOBYWIKOK-

KaifMIIKOK ~ KATTHK KHCMJIap YuyH Jjcdopmanus Te3NMruHH  QyHKIMICH
Xucobnanagm.

Joumuii peopManus Te3NHUTHAA IoKaamMa Oepuin Ba YHH MyCTaXKaMIMK

yerapacuJaH NAacTpOK  KuMHMaTiapAa TycaTJaH  TYXTaTHIl  KyWIaHHII

PENaKCalHACHHH )“'pra}muma HIIaTHIAIH.
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Jlowmuii  KyunaHWmja BakT  OyiiMua  ysrapaguran  Je(opMaLs
(medopmaius KWHETHKACH) ONMHKIIA MyMKHH. Ky4wIaHHITHH MyBO3aHAT XOJIaTHT
SPUIIMIrAHAAH KeliH omupa Typu6 aedopmauus KHHETHKACHHH STpH HH3HKIIAD
OMIIACH ONHMHNINM MyMKMH. By srpu um3HKiapra MIUoB GepHil MaTepHaii
JOMMMii KATTaTHKNApHHK XHCO6all HMKOHMHH Gepanu.

Kartuk sxucMiapHH yTa Mypakkab peonorHk XycycHATJIapHaa, Xycyca
YHIA QHWIOTPON CTPYKTYpanH ONeMeHTiap (FoBakiap, TONanap) Mabxky
Gynraniia, O3WK-OBKAT MaXCyNOTNIAPUHM PEOJNIOTHK XYCYCHATJIApH TCKCTY[
napaMeTpiapn EKH KOHCHCTCHIWMA KypcaTKHdiaph €paamuia €3uIHIIH MyMKH
ByHWHT y4yH ofaTAAry ydan Tamoiuapu 6unan Gup kaTopia, MaTepHaLIapH
KaliTa WUAWJATH THOABMI MEXaHWK JKApaHNapHM EKM MaxCyJoTaapk
HCTCBMON KMIHMIIIArH IOKIaManapHH JMMHTAllis KIIyBYH yCy/lap Xa

MunaTHnany. Bynapra 93uim, KecHil, CHKHII Kabunap TernuuiMaup.

Karmxmmm AHHKIIANIZAa MaxcyJoTra KHPHTHIIaJHraH 1Iap, KOHYCCHMC
EKn NHPaMHAaCHMOH  HACHTOpJIap HUUIATHJIaAH. ByHllﬂ MHKPOKATTHKIII
KOHYCCHMOH GKH MHpaMHAaCHMOH HJIEHTOpJIap épﬂﬂMHﬂa, MaKpOKaTTHKJIIHK 3
1IapCcHMOH HACHTOpPJIap 6mnan aHHKJIaHaIH.

Agresns €KkH ENHLIKOKIHK XYCYCHATIIApDHH aHHKJIal TiIMOﬁHHH, KOHTa)
103aCHHH EMHITAH MaTepHaljaH y3HII y4yH 3apyp GYnraH Ky4HH ¥irgamy
acocyiaHraH.

Illynnaii Kuanb, O3MK-OBKAT MAaxCyJOTJapHHH cHaTH Xakmaa, yiapy
WYKH TySHIHILH KEATHPHO 9YHKapaliTraH PeoNorHK XyCyCHATIApra Kypa XyK!

YHKapHW MyMKHH. CTpYKTypa-MEXaHHK XyCYCHAT/IAPHH TAAKHKOT KHJIMm yuy)
Karop peomerpiap (2.1-kajan) spamimran  6ymnd, ymapun KYT4HIHT
yerapajlanrai peOJIOTHK KaTTaIHKIAapHH YJyalmra MyJnKanjadran, AMMo, 6)
XyCYCHAT/IApHH TaXJul KWIHII B HIMHIT TH3HMJAW YYYH CTPYKTYpa-MeXanm
TaBCH(pIap KOMIVIEKCH XaKHIarn HH(opMaums 3apyp 6ymanm. Boumka ToMompax
XOM-aWé, OpalHK Ba Tali€p MaxcylIoTIap XyCyCHATH Xapopar, pH, HaMIIHK,
MEXaHHK TabCHpJap TypH Ba AaBOMHIUIMTH, MHTHIDHEHTIap HHCGaTH, YIlapRi

KHMEBHI TapKHOM, CaK/Iall Ba KYHATHII WAPOMTIAPH, OXHPIH MaXCyJIOTHH OHII
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.
yeynmu Ba Gomka cababnapra Gornuk 6ynamn. Ly ca6abmu, anaﬁuéma
yupaHIuraH peosioTHK TaBCH(Ap XaKHAArH MabIyMOTIapHH TypJTH-TyMaHIHTH,
aKcapuAT X0JUlapAa yJapHu Gup-OMpura 3un Kenuwn Tabuuii Xonaup, YyHKH Oy
TaBCH()IAapHH ~ aHMKJIAWl yYyH HMKOHMATH uerapajamrad, 6up-GHpmaaH
npuHuunuan  gapknanysuu acbobnap, yHuHr oxubathpa Typnm ycnyGnap
(oiinananniTan.

Bynnaii noanukimknu Gaprapad atmm yuyn “Mucrpon-11227 (pacm 2.7)
YHHBEpCAl CHHOB MAUIMHACH HMULIATHIMIIH MyMKHH. By MammHa KaifHmkox-
IUIACTHK KOBYIUKOK OOBEKTJIADHHM CHIDKHII, KOMIPCCCHOH BA CHPT/IM CTPYKTypa-
MEXaHHK TaBCH()JIapHHH Yuaimra MyJoKallaHTaH.,

“Hucrpon-1122” mawmnacu acoc (1), roxnama Gepysuu pama (2),
XapakaTyan Tpasepca (3), TeH30 JAaTYmKnapra sra GynraH anMamTHplaguran
ynuoB Gowvack (4), Xapakaryas TpaBepcann GoIKapuw 27eKTPoH 6noku (5, 6).
ynuanajmran joknamanapin Gomkapii 31eKTpoH 6ok (7), y3uésap KypHiMaHnn
Goukapui 6ok (8) Ba y3uésap Kypuimanau (9) néopar.

Briok (5) uu ona nanenuua sxoiimawrad Basuda GepyBuminap (3aaTdgk)
épaamMuga TpaBepca BEPTHKAJN XapaKaTHHH IOKODH Ba NAcTKH 4erapajapHHH
pocTianl, MIYHHHTZEK YHHHD MablIyM COHNM LMK/UIapra sra Oyiran UMKIHK
XapaKaTH TapTHOMHM KHPrH3HII MyMKHH. Biiok (6) Hu onj naHenmaa sxoinamraxn
Tyrmanap €pamuja sca Tpasepca XapakaT Tesnurunn 0,5 man 1000 mMm/MuH
(kamn 15 Ta OGockuu) wyerapanapaa pocTiaml MymkuH. IOknamanap 1OKOpH
yerapanapuin 10 H nan 5 xH rava pocrnam Gnok (7) ona nasemira
JKoOHNamTHpuaran Gowkapys nacraknapy €paamMuia amanra OWHMPHII MYMKHH.
Brok (8) Hi onj1 maHennAa Xoiinamran TyrManap €plamuja JHarpaMMa JEHTacH
te3mmruin (1 gan 1000 MM/MHH rada) Ba iy HAIMILIHHY Y3rapTHPULI MyMKHH.

TaaknKOT KWIHHAETran oOGBCKTNApHH CTPYKTYpa-MEXaHHK TaBCcH()IapHHH
aHMKJIam YuyH Tpasepca (3) ra ypHatuiarad ymyo Gowwuacu (4) ra maxcyc
ajanTep épaamiaa Gaoy MIUYH 3JIEMEHT MaXKamilaHalu. YHH NacTHIArH Maxcyc
TYTKHYJA TaAKHKOT STHJIAETTaH MaXCyloT CONMHArH. TEeruiu naccus ajieMeHT

EKH WM JKOFIAITHP A TH.
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VIHCTpOH yHHMBepcan MAWIMHACHHMHI 3IEKTPOH OJNOKNapH KW3urad 3
TETMIITH MII PEeXHMIADH KHPHTHITAaHAaH KEHWHWH acOCHH IOKOpH 103acHia
KOWNAWIraH TeruwuM TyrmanapHn Oocum Jiynu  Ounan  Tpasepca Mmra
TymHpiiagd. Bynia MammHaen (aol HINGH OPraHH TAaJKMKOT KHIMHAETTaH
ofbekTny AedopMaumscHiM Kabyn Kuiaau Ba ynuoB GOMIMAacHHH TEH30 CE3rHp
aNeMenTHra y3atamu. TeH30 JaT9MKiIapra KypeaTiiraH Kyd TabCHPH YIIHOB
olyacua 3NEKTp CHrHANra aiinaHTHPHING, Y3uésap KypunManH GowiKaphil
Gnoxura ysatinamn. By Kypriva aca aon M OpraHHH TaAKHKOT KHIMHAETTaH
ODBCKITa TABCHP KWIMIN MyANAaTHTA Kypa, YHH peakuus y3rapHIIapHHR

TaBCH(IOBYH STPH YHIUKIAPHH TH3ATH.
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?nz 27 ::_.—o..uo:._ 225 S:Envoe. CHHOB MALIHHACH:
1-acoc; 2-pama; 3-1p ; S, 6-1p pHL 21CKTPOH G10KH; 7- IIMAHAAHIaH

IOK/IAMAIAPHH mo_.E.rnst 2CKTPOH B10KH; w. :&:mumv .EvﬁEEEE Bouwwbapiiu 610ku; 9- 1b3uE3ap sbypHaMA.
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2.2. TlonspuMeTpHs acocaapu

TlonuApHMETpHK Taxyl ycny6u 6an3u MoaNanapHH EPYFIHK TYIKHHIAD!
MyHamMIIKMEK Y3rapTHpUII XyCyCMSTMra acocnanrad. YmOy ycny6 O3MK-OBKa

MaxCyJIOTIApHHH TAJKUKOT OJTHINAA acoCaH WaKapHH MHKIlOpHﬁ AHHKJIAIL

HUUIATHAAAH.

2.2.1. IoauspHMETPHK TAXKHKOT YCYJIHHH MOXHSITH
Epyrmux  Tynkumnapupa Te6pammmi, yHH TapKANMII  IiyHATHIIHL
NpeneHaMKynAp iynamsmna conup 6ynanu. IIyRHHT yayH EpyFIHK TYIKHHIAP
KyHJanaur TynKaunap Xucobmanamu. Arap EpyFINK TYNKHHJIADHHH KyHIanaH
TeOpanunUIapu Mabaym Gup Tekucnmkaa comup Gynca, Gyspmait EpyFnuk TYIH
nospH3ANMANANTaN  Xucobnanami. KucMaH MONApPH3ANMSNAHTAH EpYFIIHK]
MawyM iiyranmmaarn Tebpanumnap yerynnnk kwiaan. TaGuuit épyrnnkna s
TeOpaHMIITADHH Xed KaH[al OpHEHTauWscH MaBkyl 6yiamaiizm Ba y Xamy
ifyHamuutapaa pyii 6epann. Bynnait Epyrink nonapn3anusIaHMaraHamp. Hypn
TCKHCIIKTa NPCNeHANKYIAp JiyHalHIga Tapkanasnti Ac6 dapas Kimicak p
EpYFIMK TYNKHHMHM Xap OHp KyHzanawr TeGpaHMULIApHHK CTpesKang;
KYpHHUIUNJA ~ TacBHPNacaK, — MONHAPH3AUHANAHMAraH  HypHH “1on1y3ya"
WAKHAArH WApT/If  TACBUPHHI XOCHI KM MYMKHH (pacM 2.8). Bapy
CTpENKANapHI Y3yHJIHTH OYiil4a ¥3apo TERrTHTH TeGpaHHmIapun aMILTHTY tacy
Oyfinya €KkH NONAPH3ALMANAHMAraH TYNKHHHH  Gapua HyHanmmmnapupary
WHTCHCHBIHTHHH ¥3ap0 TCHTIMTHIa MOC Kenami. Bup-Gupinra kapama Kapum
HyHaITaH HKKH CTPE/IKa 3C3 TYIHK NONAPH3aHAIAHMATaH HYPHH rpadmKanii
Genrncuanp.  OpHEHTauHs KWIHHTaH JiyHammiap sa HYD  TYNKMHHRR
TapKa/IILAra MOC KeyBYH JHHHANAD OPKaIM YTraH TeKHCIHK Tebpammmap

TeKHCJIHTH, YHTa NpENeHANKYISp TEKHCIHK 3ca NOJAPH3ANHA TEeKHCIHIH zebd

HOMJIaHAJIH.
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3
Kynruna Moananap ynap opKanu yTagTran TEKHC NONAPH3ALUANAHTAH by 2l

TONAPU3aLys TEKUCTUTHHM MabiyM Gypuakka Gypuiu XycycusThra ora. Bymmaii
Mozaap onTHK (aon moazanap aeb ropuTHAAIN.

ITonuApHMETPHK TaXITH yCTyGH TEKHCIMKAA NOJSPH3ALHANAHTAH Hyp
TOJAPH3ALMS TEKHCIUTHHH PUTMafiark ONTHK (a0l MOAAA KOHUEHTpAauuschra

GOFIHKIIHTHIa aCOCIAHTaH.

R e e

Pacm 2.8. VkkuTa §3apo nepneHIHKyIAp TCKHCIHKIApAa pyit Gepaérran
KYHIJIaHT EPYKIHK TYNKHHIAPHHH aKpPaTHIHLIHA

OnTik (aonnura MoNeKynap Tyswimmu Gunan Gornuk 6yiran Momnanap
ymby XycycuATHH OpHraH XolaTia XaM cakiaiiaM. MojuanapHM  onTHK
Gaoumry ynapuu KpHeTal mamxapa Ty3winnni Giial Xam Gormak 6am6, Gy
XyCycHsiTHH ynap (akaT KaTTMK KPHCTaml XONaThia HamoéH arnwaau. Bympa
TONAPH3ALMIANTaH EPYFIHK HypIapu HyIuaard 5puTMajia MOJLIAa MOJIEKyJTaiapi
COHHM KaHYQIMK Kyn Gyica, nonspusaumus TeKMCIMTHHM Gypunnm 6ypuarn xam
IyHYanuK 10KopH 6ynanu. Jemax, Gypunuur Gypuyaruun KaTTanury ymey ontHk
(baon MoAmaHM IPHTMANAarH KOHUEHTPALMACH Ba EPYFIMK HYPUHHM TapKaJMiI
HyHATHIIHAATH 9PHTMA KaTIAMHHH KaTMHIMTHra 60rnuk 6ynamu. Ymby macoda
yarapmac 6ynca, TEKHC MONAPH3AUMANAHTAH HYPHH TNOJNSPH3AUMS TEKHCIHIHHH

Oypumim Gypuars KOHICHTPAIMATA TYFPH NPONOPIUHOHaN 6ymaj.
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Tlonspusaumsanran Hypiapsu Tabunii Manbanapn MaBsiya smac. Xap 6r;
€pyrnuk MaHOau (akar nonspusauMAnaHMarad Hypjap TapaTalu. Epysnnks;
neMeHTAaD MaHOau KY3FATHNIraH MOANa artoMM  XucoGnaHamu.  ATOMHI
KY3FaTHITaH XONaTH MabiyM SHEpris MOPIMSCHHH IOTIIMIIN HaTIXackia Guj
€ki Onp Heua INEKTPOHJNApHM IOKOPH 3HEPreTHK XoJarura YTy Guna
GOFNMKAND. ATOMJIAPHA HOpPMal XONaTHAa KalTHIIMAAa OPTHKYA JHCPIHA Yid
TOMOHM/IAH EDYFINK OKMMH KYDHHMIIMIA TapaTHnan. ATOMJIapHH GHp-GUpHT
GOFNMHK OymMaran Xonga Hyp TapaTHuulapH ca6abmm  ymOy OKHM Typl
itfyHanHmITapra sra 6yran YeKcH3 KaTTa TYIKHENAp MHKAOpHAAH HOOpaT Oyamt
TeOpaHumuap HEPrUscH aMIUIHTYJA KBajApaTWra TYFpH NpOMOPLHOHA
9KAHIUIY MabiyM. By aca €pyFnMK TYNKMHNApH aMIUIMTyJanapH KBaaApaTH YH
HHTEHCHBIIUTH [ YIHOBH SKAHMHIHHM aHTIaTaH.
I=k-a*
6y epna a - EPYFIIHK TYIKHHHHH Iy TEKUCIHKAATH KYHIANaHT TeOpaHHIIap)
AMIUTHTYIacH.

Ilyns TabKHuIall KEPakKH, XOXJaraH TEKHCIHKAa COmMp Oy1aéra
Tc6pamn.u, HHTCHCHBIIHKJIADH HHFHHAHCH GonuIaHFHY TCGPBHHUJ HHTCHCHBJIHTHT
TEHT GYJH'QH 6Hp Hevya TCGPHHHIU TaKWIHJI 3TyBYHIIADHTA aXXpaTHJIHIIH MYMKHH
Pacm 2.8 1a ammunTynanapy a, b ra Tenr 6yaran TebpaHHLIAPHH HKKHTa Y3apc
HepNeHANKYIAP TCKHCINKIApAa conup Oynaérran TeGpaHmIapra AKPaTHIIHII

KkypcaTharan. By Xompa ammintygacn a 6ynran TeGpanmm YYYH IOKOpH7aar:
nhonann Kyifuaarnga E3uu MyMKHH.
I =k(a + a3)
Oyepia @ Ba a; — AMIUINTYZIa @ RN TAlIKH STYBYIITapH XucoGmanamy Ba
Kyifiarnia aHHKIaHHIIHE MyMKHH (1-pachs)
a, =a-cosa
a,=a-sma
TMonspusauusnanvaran  TYIKHRAGrH Xap Gup  TeGpammmi, JOKOpHIa

TabKHUIAHTAHUAKE, TAWIKHII 3TYBYHIIapra akpaTuica, CS’HI‘pil JCa XaMMa TallKi
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JTYBYHJIap yJapra MOC NepneHauKyIsp iynanmumanp 6yitnya Kywmica, Xap 61'.4
MabIyM ¥3ap0 TNpENeAMKyNsp TeKHCIMKIapAa pyi OepaérraH MKKHTa SHTH
TYJKHHIAPHH XOCHJ KMIMII MyMKUH. Bomka cy3 Gunan aliraguran 6yacax, 6ynap
HKKHTa ¥3ap0 TIEPNEHAMKYNISAP TEKHCIMKIApAa TEKHC IONSpH3aLMsIaHraH
TYNKMHIAp Xucobnanaau. DHEPrusHy CakIaHMI KOHYHHTa Kypa, ymby Xap 6up
TS"HKHHHM HMHTCHCHBJINTH Oonutanriy TIOJIApH3aUHsAJIaHMaras TyJ'lKHHHH SAPMHHH
TalKHN 3Tajn. Arap XakMKaTAaH XaM aHa IIyHJaii MKKMTa TYJIKHHJIAp XOCHI
KWIMHKO, ynaphu Oupuma pyit Gepaérran TteGpanmnuiap cymjampwica, yHna
MHTCHCHBIMIH OOLLIAHFIY MHTCHCHBIHKHK SPMHHH TAalIKHJ TYBYH Ba MabIyM
TCKHCIIHKIA NOJIApH3aUHs KHIIHHTaH épy”ﬂll\' OJIMHHIIH MYMKHH.

Bynpaii a¢pdexrra spHIHI HMKOHUATH EPYFIMKHE KPHCTAIUI MOAJANApAaH
YTHIIHEN ¥31ra Xoc XycycHusTIapiiaH ¢oiifanammiranga spatuiaan. Epyrmix
HMenann wnarn €kM KanbUMT Ba KYNruHa GOIKa THHMK KPHCTAIAP OpKalH
YTKazmwIranaa MKKHTa MAPOTabain HYp CHHNINMIA yupaiizu. Arap KpHcTanira
WHrHuKa  EpYFIMK  OKMMM 100Opnica, yHAAa YHM KDPHCTalja MKKHTa Typiu
ityamumira ora  Gynran Hypnapra aXpanMmi KysaTwiaau Ba Oy HypiapHH
KPAIHILN yJlap KPHCTAIAAH YHKKAHJaH KEHHH XaM caknaHub KonuHaamn (pacm
2.9). Kpucramn KanuHINTH KaHYaIuK katta Oynca, Hypnap ypracuaard macoda
XaM nIyHYank Katra Gynanu. HypnapHH MyXMTHard TypiaM  CHHAMPHII
KypcaTknunapura, Oy 7ca ¥3 HaBOaTHIa ynapHH KPHCTAJUAATH TYpIH TapKaInml
TE3NMIHra MOC KelMIM Kepak. Bynapuu acocuii cababn aHn3oTponus xoxmcacH,
ABHH  Typnau  iiyHannmmapia,  ynaphard  3appadalapHd  JKoiilanrysw,
OPHCHTHPJIAHMIIK Ba 3appayanapuy ¢apknanumy Gunan GornMK Xonaa HaMoEH
6ynamiran XycycHATIapHHI ¥3apo (apKIaHHILIIAND.

Ymby wuypnapuu OHpH CHHIMPHII KOHYHMATIapura Oyicymamm (ymu
CHHAMPHID  KOX((HUMCHTH H30TPON MYyXWTAAH Kena€rraH HypHH TyIIHUI
Gypuarnura GoFJIMK 3Mac Ba y Kenud Tymaérran Hyp GuaH 6Mp TekHCIMKAa ETanu)
Ba MIYHHHT ydyH y ouuii myp ne® nommanamu. Kpucranjga naiino Gynaérran
HKKHHYH HYpP CHHIMDHII KOHyHHMsATIapura OYHCyHMaiaH, APHH YHH CHHIMDHII

ko3buuenTH kenu® Tymmm Oypyarmra GornuK Oynajau Ba yHH HyHanMImM
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\[YDHH TYIIWII TEKHCIMTH GUal MOC KenMaiijy, 1y cababnu y raHpHOIMA EyS

ned HoMIaHaau.

Pacm 2.9. Micnanp mmaTHaars HKKH MapoTabani

HYp CHHHIIH

[ynu TabKMAJAL JIOSHMKH,

oJmit Ba raiipHoHil

Hypnap TYIHK
NoNAPH3ALUsIaHraH 6ymb,
ynapHH nonAPH3auHs
TEKHCIIHKIIapH ¥3apo

nepreHANKyIAp KOoiIalraH.
TynuK TonspH3alHATaHTal
EpYFIMKHI OJIHILIZ

MIDKaNIaHral ONTHK acOol

vurn3 Quaurn Yunbsm Hukons (1768-1851) TomMoHMEaH Taknud ITHATaH. By

ac606 Hukons npusmacu éku Hukon Ae6 nommanany. Hukonuu taiiépnam yuy

Wenana wmari KpHCTATHAAH MKKHTA TYFpH Oypuakin npusManap kecu® onuHuo

yJiap Karra Karemnapu 6yitinya y3apo kaHana Ganp3amy épraMua EmmuTHpHIIa

(pacm 2.10). Kpuctasn wieif yerapacupa rafipoaauii HypHH cuHuw Gypyar yai

Tymmur  Gypuarnra Hucbatan  maiimapok Oymaau. Faifpmomii myp ke

KaTIaMHHH TEKHC T1apaJulel IVIaCTHHKAIap OpKaJIH YTraHzail yTauu.

Pacw 2.10. Huxom npa3maci

Ommit  Hyp ac
KpHCTas - Kneii
HCrapacHaa TYANK  muky
aKcnaHuwra Yupauy
MYMKHH (arap yHH Tymmm
Oypuarn Yerapasnii
KuifMaTiIapaan KaTra

6ynca). T¥auk akcnamran

OJLTHIH HYD HHKOJIHH Kopafmlpmrraﬂ €H KHCMPJa IOTHJIAAM Ba ToJIsipH3aTopaan

TYJAKHEIapH OMp TeKHCIHKAA TeGpaHaéTraH OGMpruea Hyp — Faiiprozmmii Hyp

YHKAIH.
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Kanana Gampzamu ynprpabunadma Hyprnapuu totamd. Llymunr yr;
Oynmaii TaitépnaHraH HMKON TNPH3MACH CNEKTPHH KYPHHAJMIaH KHCMHAATH
Hypnap mnonspusatopu Xucobnananu. Menann mnartu ymstpabunaua Hypnap
YUyH THHHK XHCOOMaHaJH, UIYHMHT ydyH GomIKa Kneiinu (MacanaH, IIHLepHH)
MIIATHIMIIM  HHKOJJIaH CMEKTPHH YJILTPAKHCKA KHMCMMAA XaM (oiaananmum
MMKOHHHH SIpaTajin.

Ilynpaii Moananap MaBXyZAKH, ylapHH KPHCTAIIADH YYyH HYPHH HKKH
MmapoTtabany cHHANpHIHLIIK GHnal OHp KaTop/ia IMXPOH3M XOANCACH, SHHH OV
Ba FaiipHoyMii HypiapHH Tannab ioTwiMmM (YTKa3WIMH) Xocxup. SIKKoM
JAHXPOH3M XYCYCHATIApDHHH TYPMAJIHH MHHEpalH HaMOEH ITangu. y1u6y Munepan
KpHCTaNHIaH Kecub onMHraH 1 MM KanHHIHKJArH TUIACTHHA, YHM ONTHK YKHTa
napannen ifyHammaa, o/uii Hypiap yayH yTMac Xucobnanaan. Ammo 6y Tabmmit
TIONAPH3ATOPHH KAMYWIMIH YHra TYPIH TYNKMH Y3YHIMTHIArH EpYFIMK YuyH
TypiHua ONTHK 3MWIMKHM HaMOEH >THIMAHp. Tabuwmii nonspusatop cudartuma
FeprnaTiT AUXPONK OPraHHK MOILJMACH KEHI HUIATHIMOKIA. Yuu MHHJ]HMQTPHH
;’HJI]II\' YaynuulapH KaJIHHJIMIHAard KpHCTajulapH, ClEKTpHH KS’pHHﬂl]HI‘aH KHCMHIa
98 Y%ra nonspu3aLMsNAHTaH EPYFIIMK ONMII MMKOHMHK Gepaju. TTonapusatopnap
Taifépialma repnatiTHE GMp XMJI ONTHK iiyHanTHpHITan Maiija KpucTamiapu
HeJUTYJIOM] IUIEHKAcH1a MaXKamilaHand. Bynnmail nuiénkanap moasiponpnap je6
HOMJIAHTaH.

Tlonsiponuiap HoIaHraH IlacTMaccani NIEHKaNapAaH XaM TaHépnanuiy
MyMKHH. Bynja ifon Monekynanapinui GHp Xl OpHEHTHPIAHHIIN Ba MiacTMacca
MOJICKYJIAIADHHH  MAbJIyM OPHCHTHPJAHHIIN (MIEHKANAPHM MEXAHWMK 4Yy3ni
HaTikacn/a) Xucobuna OyHmail TH3MMIApHH Ky4IH HaMOEH OynraH JAHMXpoHsm

XYCYCHATIIAPHTA 3PHILHII MYMKHH.
2.2.2. IlonsipH3anMs TEKHCINTHHH Oy PIITHLIH

Ontuk ¢aon Moananap MKKH MoaudMKauMsia, sepHH YHrra OypyBum Ba

vyarra OypyBun Oyimmu  MymkuH. Tekuc NONAPH3ALMANAHTAH  EpPYFINK
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B IONAPU3ALMS TEKWCITMIHHM MabiyM Oypuakka YHrra GypyBuM Mozmmanap YHis
Oypysun mompanap (d €xu (+) Ounan GenrmmaHaau) neHunagu. Epyrmix
TONAPH3ALMSA TCKHCHIMTHEM yanra (COaT CTpeNnKacura Kapama-Kapium) Oypysuit
Mojmanap wanra Gypysum Mommamap (¢ &éxn (-) Guman Genrmnanamn) eb
foputinagi.  Pusnk  xomatura Gornmk  Oynmarad  Xonja  MoJspH3ali
TEKHCITUTHEN OypyBuH MO/Ianap acCHMETPHK MOJIEKYJIa Ty3HIHIIHTa OTa.
Vwby xoanca 6y MoamanapHl KpHCTaWl NAaHXKapacH CTPYKTYpachHH
ACCHMETPHACH EKH yiIap MOJICKy/TanapHHIt aCCHMETPHK Ty3WIMi Grian GOFImK.
Tlonsipu3aims TeKHCIMIHEM (akaT KaTTHK XonaTaa OypyB4M MOAZanap
aCCHMETPHK KHCMJIAp KYPHHHIINAA KPUCTALUTAaHAAH. Yyap KpHCTaulapuHH K3
TyJary TacBMpW acn Xonu (opurusan) Gunan moc kenmaiau. KarTmk KpHCTam
Xonzarn ksapuuu (Si0;) penrTeHOrpadHK TAAKMKOTH KpHCTal TapKHOMK
KHPYBYM KDEMHMH Ba KHCIIOPOJ aTOMJIapHHK YHT (YHrra OypyBum KBapll) Ba Har
(uanra OypyBuM KBapl) BHHTIM uM3NFH OYifiya Koitnamranuuu KypcaT
Ksapunu 6y Typnapw, y3apo makmn Gyiinua xam dapknann®, ynapun xap Onp
MKKHHYHCHHH KY3ryaarw TacBHpHM XucoGnmanami. Amopd) (spurmiran) Ksapl
AKCHHYA, ONITHK q)aOJ'UlHKKZI 3ra aMac.

OnTHk d)x’lO]UlHKHH SpHTMaiapaa HaMOEH OTYBYH MoIianapiary 6'\
XyCyCHAT yJap MOJEKyNaJapHHH aHH30TPONHACH OHIAH GOFIHK. By#nai
MoJIeKyanap Mapka3 Ba CHMMCTPHA TCKHCOMTHTa sra omac. Kanpy (urakap,
(pykTo3a, riroko3a) Ba KynruHa GoWKa ONTHK (aon oprauuk MoIanap
MoneKynanapuaari OyHaaii cTpyKTypa TypTTa Typmm aToMIap ki aToMnap
IypyXH (pazukannap) OunaH GOFMaHraH acCHMMETPHK aToMJapHm MaBxyammi

6unad GormnK. Bynzail KOMIUIEKCHH TCTPasApHK TY3HTHIIMHIT XHucobra onray
X011 aiiHaH acHMMETDHK YIJIepOJ aTOMHHH MaBKyJUIMTH KY3ryim W30Mepnaphy,
JAeMak, MojutaHu yHrra 6ypyBun Ba vanra 6ypysun MOIM(HKAUHSTAPHHH MaBskyy
Oy mHIHEN Genrnnaim.
Bup MozaHH TCHT MHKJIOP/Ia OJTHHTAH YHT Ba yan H30MEpJIApH ONTHK (aon
OyIMaraH MOeKyJAp GHPHKMANapHH XocH! Kunamu. ByHu ca6a6u LIYHIaKH, Oy

H30MepJiap 6}lp XHI KaTHHIHKAAard S3HpTMa KaTjlaMHjaa Ba 63plU‘ll‘aH Xapopara

63



KATTAIMIH GYinya TeHr Ba nwopacu 6¥inya Kapama-Kapiu 6yiran nojispHsaL: -
Tekucnurunn Gypunnm Gypuarnau Gepaau. By wakmiap 6uTra spuTMana TeHT
KOHLEHTpaumsaa 6yna TYpHb 6up-Oupunn ONTHK daonnurian
KOMIEHcaIusaiim sa Oy Xonaa nonspH3alms TeKHCIMIHHK Oypuuim Gypuarn
HoJyra TeHr G6ynanm.

HM30oMepnapHUHT ONTHK, ABHM KYTOJNAHraH HYp CaTXHHH YHT EKM yanra
Oypuul haonuATH M30OMEPNAPHHHT CTEPHK KO(MIypauuscura Xap AOHM XaM
MyBoOMK Kenasepmaiian. Macanan, yHrra OypyBuH CYT KHCIIOTACHHH METHJ Ba
STHN 3(HpNapH MYCKYJJaH aXpaTHO OJNMHIaH 0301 CYT KHCIOTACMIA MOHAH.I
KoH(UTypaumsara sra 6¥sicana, Kyunn ganra Gypysuannnkka sra. Ilynaaii kuimo,
KaToOpHH MabiyM Gup ab30cHHM GypHil MIIOpacH KAaTOPHH XaMMa ab30JapH Y4YH
yMymuii 6ynran kondurypanms TaBendu 6yaa onmaiimn.

Xo3Mpru  KyHaa KYnriHa MOINAJIADHHM  CTEPMK  KOH(Mrypaumsnapn
ypuatinran. OnTik (aon Moananap onTHK KOHGUIypalHAcHHN Genrniam yayH
D Ba L notun Xaphnapyu munatunaan.

Ilyss anoxmujaa TabKHAUIAI JIO3HMKH, MOJJA TOMOHHJAH TOJSPH3ALHs
TeKHCIUrnHK Oypuin Gypyarn YTyBuH EPYFINK TYIKHH y3yHIHrHra GORIMK,

[onspusanus Tekucnuruuu Oypum Gypuarn KaTTanurn moaua Ttabuath,
NONAPH3AUMSIAHTAH Hyp YTa€Trad KaTaM KaJIHHJIMIH Ba 3pUTManap y4yH aca
onTHK (aon KOMNOHEHT KOHLEHTpauuscHra 6ornuk 6ynanu.

Anoxuaa Mojulanap ydyH Kyiiunarn npoaann é3uim MyMKHH:

B=a-t,
Oy epaa A - KUIMHIUrH £ GYIraH KaTiaMra Moc KelTyBYH TMOJSApH3aLis
TeKHCIMrHHK OypHin Gypyary;
a - MOJIa TabHaTH, MONAPH3ALMATAHTaH HYp TYJIKHH Y3YHIHTH Ba
Xapopatra 60K 6yIran npornopuMoHaIMK K0dGOUIMeHTH.

Ymby xoabduumentin Mommau Oupimk 3uwimrn d ra  HucOara

XHCOONaHraH KHITMaTH CONMMIITHPMA Gypuur Aeiinnany.

a, =—

d
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yxonna f=a,-d-£ Ba a0=7ﬂ—[—.

Ilyait KMHO, TeKWC TONAPH3AMANAHTAH HYPHH CONMIUTHpMA OypHi
Gypuark 6y MO/IAHM OMPIMK 3MWIMTH BAa KaT1aM KAIMHJIMTHTa TYFPH KeryBd!
Gypu Oypuars KHitMaTIAMP.

DpuTManap yuyH conwmTHpma OypHm Gypuardné GUPIMK KOHILEHTpALiL

BA KAT/aM KaIWHIUTHra HucOaTH OMMHa/IN:

p=a,-c-f Baq,

Oy epna ¢ - ONTHK aKTHB MOJUIAHH KOHIIGHTpAImsACH (KI/M’).
ComnmmTupMa GypHII KaTTaNMTHEN Mojja Tabuati Guwnax OHp KaTop/
XApOpaT TIONAH3AIMANAKTAH HYp TYNKWH Y3YHIHTH Ba 3puTyBunra Gorm
Gynramnurn cababmi, commutipma Gypummi 20 °C xa Ba HaTpHil alaHrachs
CapHK INMHHMACH TYNKMH Y3yHNMTH A, JAa auMKmam Kabyn KuiaHHraH.
3PUTYBYMHH KypcaTraH Xoiua (ap ) Gunan Genriananm.
TpyOka ysywnurn f (aM) Ba JpHTMA KOHIEHTpauusch ¢ (r/100 M
Gynranaa monApH3anMA TCKHCIHTHEH Oypum 6ypuarn o HH Kyiinzarn ¢popmy.

6Hnan ndoganam MyMKHH:

a=fa] 2.

Bynnan TaaKHKOT JTHNaETraH MOAAaHH OypHul Gypyaruum, NOJIsIpH3aI
TpyOKka ySYWIMTHHH GIUIFaH XOIIa Ba MONAPHMETp EpAaMHNa NoNspmsam
TEKHCAMTHHH  OypHm  OypyarHHH awMKIal Typn® TalKMKOT  5THjagrra
spuTMazarn moxra KorueHtpaupach C (100 mx spuT™ana r jma)mm xuco6man

MYMKHH:

Typau onTik aoi MOAnANAp YYyH TEKHC NMONAPH3ALMANAHTAH EpyFIHKHN

conHuITHpMa GYpHII KaTTanMKNapH aHHKIaHraH. Macana, conuuTHpma Gypimr
<20

makap yayH +66,53°, rmokosa yuym +52,50°, ¢pykTo3a yuyn aca -93,00° my

TalUKHJI KWIaaH.
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2.2.3. IlonsspuMeTPHH cXeMacH

IMonspusanns TEKUCHUrHEKM Oypum Oypuarmnn yigamra MyKallaHran
ac6o6nap nonspumerpnap ned Homnanaay. Ilonspumerpaap nonspu3auMsianran
EpyFIMKHM OnMI (TMONAPH3ATOp) Ba XOMMCAHM TAXJIHI KWIHII (aHAIH3ATOP)
Kypwimanapura sra 6ymmnm xepak. AcboGuu ananusatopu ontik ¢aosn moana
OpKaly TNONAPH3AUMANAHTAH EPYFNMKHH  YTHINN HATIKAacHAa TOJAPH3aLMs
TeKHCHMrMHH OypuiaraH Oypyak HYHaJIHMIIM Ba KaTTAJMTHHM aHHKIAMIH.
MaswaymkH, TonspusaTopnap cupaTHAA HHKON TPH3MAcCH  €KH TONSAPOMI
IVIACTHHKAJAPH XH3MAaT KWJIMIIM MYMKHH. Y7ap aHanusaTop cudatHma Xam
HILTATHINIIE MYMKHH.

IOkopHza TabLKMIUIAHTAHWICK, HHKOJN OPKadH YTraH MOHOXPOMAaTHK
EpymIMK TEKHC monApH3auusananran Gynaam. Arap yHM HynHaa ToJspH3auus
TCKHCJIHTH GllpllH‘ﬂl HHMKOJIHH MOJAsipu3auus TCKHCIIHIH Ounan Moc Kejaaurad
HWKKHHYH HUKOJI JKOIIAIITHPHICA, Y Xonaa EPYFINK HKKHHYH HHKOJI OPKaIH YTamu
(pacm 2.11, a). By Xonja TH3uM €PYFINK Y4yH THHHK Oynamu. Arap MKKHHUM
HIKON ropH3oHTan YKku atpodmaa 90° ra Gypuica, yuaa Gy HUKOJUTAPHH EPYFIIHK
YTKa3aqurad TEKHCIHMKIAPH Y3apo NepneHnHKysp Oynamu Ba OMPHHUM HHKOI
TOMOHHJAH TIONISpH3aLMANaHral €PYFIHK HKKHHYH HHMKOJI OpKamH yTMaiau. By
Xonpa cucrteMa THHMK Oyimaiinu. Hukonnmapuu ¥3apo KecHIraH XoJaTAary
OyHpail KolinanlyBH KOpOHTyJIMKKa ypHaTum Aeiimnaan. By omepamms pacm
2.111a mozmen Ouna, sibHM IIHYPAA MEXAHHMK Ky3raTHIMG HKKM THPKHIUMAAH
YTKa3uiIran KYHIQIaHT TYJKHHNAp Ounad Takkocnanaau. Arap THpkuuuiap 6up
XWI OpHeHTauusauran Gynca, TYIKHHIAD MKKHHYM TUPHKMII OPKAIX YTauu.
Arap THpKHmuiap Gup-Gupura nucbarau 90° 6ypuak octuna xoWnamica, ysua

MKKHHYH THPHKHII TYJIKHHIApHH cyHanpanu (pacy 2.11, 6).
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Pacm 2.11. TTonspiMETPHK YI4anuiap cxeMacH

Arap Y3apo KCCHIITaH X0aT/Aark HUKoJap YpTacija onTHk daom MO7an
ora GynraH opuTMa KOIUIALITHPHIICA, YHJA 3PHTMA OPKAIM YITaH EpYFIIMKH
6)!})"}1‘!" HHKOJI TOMOHHJIaH MOJAPH3aLHA KIIHHIAaH TEKHCIHIH MabJIyM 6)’p'~lill\1'}
Gypwiran Gynams. Epyrmik Tynkunmapuen tepanmnutapn comup Gynaéra
TEKHCIIHK XaM aiiHaH 1y 6ypyaxka 6ypuiaum.

Bynpaii TH3HM KHCMaH THHHK OY/M0, MKKMHYH HHKON OpKAIH Epyrmi
SHEPHACHHH MabIyM KHCMH yTagu. EpYFIHK oHeprusicHHH Gy KHCMH MKKHHW
HUKOTHH Oy XoMaTHAa YHH YTKasHII TeKHCIHTH OHIaH MOC KeJlyBYH TeGpanHmym
Xapakar Ty3yBYHCHTa poropuHoHan (pacm 2.11, B).

Bynzaii XONaTHH MablyM Japakaja MEXaHHK MOJENJA XaM TyLIyHTHpHI
MYMKHH. Arap WHyp YTkasuaran THpKuuuiap Gup-Ompura nucGartan MabJyN
Oypyak ocTHZa KOHIAWTHPHICA, TYNKHHIAP SHEPTHACK TYJIHK CYHINpIIMaiiy

Ba WIHypra HKKHHYH THPHKHIIZAGH KeiiHH OCHITaH KYHFHPOK OamaHi oBO3
6ymMaca XaM YaMHHO Typazm.
Kueman yTran EpyFIHK SHEPrHACHHH SHA TYIHK CYHAMPHIN YYyH HKKHHYH

HHKO/ MONAPH3aIHA TCKHCIHTHHH (TeOpaHMILIAD TEKHCIHTHHM) SHCH XOJaTH:
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\mc6aran 90° Oypuyak ocTHAA XOHIATHPHIHIIK Kepak. ByHHHT yuyH HKKHE S
HUKOJHM EPYFIMK TONSPH3auns TeKucnuri Oypunran Oypuakka Gypuin kugos.
Arap 6y Gypuak ynuanca y Xonna Tonuiran kuimar 6epuiran ontuk daon moma
SPHTMAcHHH CONMINTHPMa Oypyard, KaTnaM KaJMHJIMCH Ba KOHUEHTPAalHMACHTa
MOC  KeNyBYM TCKNC NOJsApu3auusnanrad  Epyrmkau  Oypmm  Gypuarn
Xucobnananu.

Pacm 2.11 na xentupuiran cxema nojspHMETPHH NPHHLMONAN CXeMach
xucobnanub, ok Epyriank OMiaH MIIAII HWMKOHMATHHM Ba Tanad KWIHHAZMraH

aHUKIMKHA (oaM KY3uHM 0aB3n Xycycusriapu cababnm) TapMHHIaMaiiTH.

UTyHHHT yuyH nONAPHMETPIIApPHHA ONTHK KypHIManapH aHya Mypakkab Ty3uiumra
ara.

2.2.4. IlonsipameTpaiap

IOKkopuaa KYpHO YMKMAraH TONAPHUMETP CXEMAcH, OJAM KY3HHM TYIMK
KOPOHFYJIMKHH Kyucn3 EpyRIMKIAH aHMK axpara onMacihurd cababmmu amumk
ynuamnap  yuys spokews XxucoOnamaan. Mkkura énma-8d  koiinamran
TEKHCITHKIApHH OMp XuN EpUIMarannurniy Gpapknam anya ocon Xucobnanamm.
Aiimad Oy NpPMHUMII  NONADHMETPHANA  KEHI  MUUIATHIAJHIaH  SpUM
KOPOHFHIIAIITHPHITaH KypHIMaNapHi aCOCHHMN TAIUKNIT KHITA/IH.

SIpuM  KOPOHFHMIAIITHPIWITAH TNONAPMMETp cXemacH pacM 2.12 na
KenTHpiuiran. Ymoy TypJarn nonspHMETpIapHi Y3Hra Xoc XyCyCHSTH IIyHIaKH,
noyspuzarop Gup amac, Gankn MKKHTA (MKKH KYPHII MAiIOHIH NONSPUMETpIap)
€xn yura (Y4 KYpHI MaiiIonIH nonspuMeTpiap) HuKoapaan noopar.

Wkku nukonnapian doiizananunranna (pacm 2.12, a), MKKMHYH HHKON
GUPHHMHCHIAN Keitni ManyM Gypuax (2-3°) ocThita xKoiIamTHpHIAH Ba KypHi
MaiilOHMHH APUMHHK Sramnaiigu. IlonspusaTop Ba aHaNM3aTOPHM Iapaiuien
XONaTHAa MKKHHYH HHKOJ OPKAaTH XaMMa HYpJIapHH YTMaciouru cababmyu kypui
MAiIOHUHKH OMpUHYM spMM OMPMHYA KOPOHFYJAIITHPWITAH, MKKHHYMCH 3ca
épumrad  Oymamu. Arap monApusaTop Ba aHANIH3ATOPHM Oom  KecHMuapu

TCKHCIMKNIApH Tyrpu Oypwak ocTuia skoinamran Oynca, y Xonua KypHim
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KHMCMH 5Ca Kydcu3 épumran Gynagu. AHanM3aTOpHM adnaHTHpa TypHO, KypHI
MaiiIOMHY MKKana GYnarHM Kyucus, aMMo OMp XMJl EpHIIraHIHIMIa SpHIIL

MyMKitH. By XonaT ApHM KOPOHFYTHK/IapHH TEHIJIAUTYBH ACHHIaAM.
’, L

Pacm 2.12. Brp Ba HKKi KYIIMMYa HUKOIIAP MaBKy OyaraH ApuM
KOPOHFMIIAMITHPHITaH NIONAPHMETPIAp CXEMACH.
1-HHKONB-TIONAPH3ATOP; 2, 2’-KYIINMYa HUKOJLIAP; 3-TaxX I KHIHHAETraH
CYIOKJINK; 4-HHKON-aHANN3aTop; 5, 6, 7-HUKON-aHANM3ATOPHH TyPIH X0JaTIapH
(oTOMETPHK MaiiIORHH KYPHHUIIH.

TonspnMeTp mIKagacH aHann3aTop OGIaH UIyHAall yJaHaaHKH, Sp

KOpOHFYTHKJIaDHH TEHIVIALTYBH NONSAPHMETPHH HOJI X0JIaTHra MOC KelaaH.

Arap aHanHa3Top Ba INoJIApH3ATOp YPTacHTa ONTHK (haoa MOIA IPHTMa
comHHrad TpyOKa JKOHTANITHpHICA, KYpHII MaiAOHHMHH MKKaja Gy maxmap
EpHIITAHIHK TCHTJIHTH KeCKHH Oy3uiIan. AHUIN3ATOPHH aiiIaHNTapa TypHE, 5
APHM KOPOHFY.HKTAPHH TCHTMAIYBHTa SpHIIIAMN BA WKa GHIaH ynamn
anannsatopnapin Gypumim Gypyarira Kypa MOAIaHH ONTHK daomiry XaKu;
XYKM YHKapHII MyMKHH.

Arap aHamizaTop yuTa HHKONZaH mHOopar 6¥ica, ukknTa Ky LM
HHKOJ/LIap acocif HHKONra HHcOaTaH MawiayM Gypuak ocTHma, ammo any
CHMMCTPHK XOJaTia WIyHZTail YPHATMNAMMKH, KYPMII MaiinoHu Y4 KHOMT
6ymuuran Oyncun (pacm 2.12, 6). Amanmsatop Ba TIONIAPH3ATOPHH  Mapanne:
XOIaTHa KYPHIU MAiiIoHHHM YPTa KHCMH €pHMIraH, €M cermMeHT/apm sca G
MyHYa KOPOHFyJIamTHpiiraH Gynazu. YNapHH MNepNeHIMKyNsp XonmaTHza o

KYpHII Mal{IORHHH YPTa KHCMH KOPOHFY, YeTKH KHCMJIapH 5Ca KY4CH3 €EpHmray
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UyNnany. AHQIM3ATOPHM HOJI XONATHAA KYPHIN MalJOHWHH ydana Kucmna
KyHCH3, aMMO OMp Xui épuTiiran 6ynamm.

Ontrk ¢aon Monnanaphu OypHin KOGHIMATH YTaéTraH EPyFIMKHH TYNKUH
ysysnurara Gornmuk Gynrammurm cababmm mucnmepens (kYpuur  MaifoHMHH
KaMajak paHrjiapura GYsiauiin) oNAMHH ONMII YYYH MOHOXPOMATHK EpyFIMKIAH
¢oiinanannI TaBCHs STHIAMN.

Kywnmua nukomnap GunaH TabMHHNAHTaH APHM KOPOHFYJALITHPHAraH
TIONApHMETpJIap aHanu3atop Ownan Ompra aitmaHyBuM aiilaHMa IIKamara ara.
Ilkana 360° ra 6ymuaran Ba Gypuimn OypuarnHM aiilaHa rpagycnapuua Yirgam

HMKOHHHH Oepazn.

Ilakap Ba kpaxmai-

E naToka MNUIab YHKapHiIH-
mHuna caxapumerpiap aeb
&
[

l:l

HOMJIaHaaurayn Maxcyc

A nonsgpuMeTpiap KEHr
D HUUIATHIAMH. Yiap 3puT-
i Majapiary IaKkap KOH-
UCHTPAUHACHHH TOKOpH
u

AHUKJIMK OWIaH aHHKIaW
HMKOHHHH Gepanm.
% Xo3upry maiitaa MmiaTh-
5 naétran CY-1, CY-2 ma
Pacm 2.13. CaxapiMETpPHH ONTHK CXEMACH:

1-aHami3aTop: 2-kymmmya Hukon; 3-nonspusarop; CY-3  caxapanmerpnapu
4- yurra OypyBun XBapluIM KBapll INIaCTHHKACH;

S-xapakaTcu3 yanra SypyBun KBApIUIH KIIHH;
6-XapakaTiiaHyByH yanra Gypysuu cxemara ara (pacm 2.13).

KBAapIWIN KJIMH; 7-MHKPOMETPHK BHHT;
8-mkana; 9-kypcaTkny.

JAeApIH Gllp XHJI ONTHK

CaxapuMeTp ONTHK
CXEMacHHM  y3ura  Xxoc
XYCYCHATH IIYHIaKH, aHaimu3atop 1 Kymmmuya Hukon 2 OwiaH TabMHHJIAHTaH
nonApu3aTop 3 ra  HMcOaraH ApUM  KODOHFYJAIUTHPHITaH  XoJaraa

moﬁnam‘mpxmrau Ba XapakKaTcu3 MaxKaMIaHTaH. TagkukoT 3THIAETraH 3pHTMa
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Xonati) GOTOMETPHK MaiiIOHHHA MKKaJIA IPHMH OMp XKl KOPOHFyJIaITHPHIITaH.

Komnencauwon Kypunma Yyurra OypyBuM TekuC mnapaien Ksapll
IUIACTHHKACH Ba arra GypyBul HKKHTA KIMHIApAaH H6opaT. By KIHHIapHH Gup
5 XapakaTcu3 Maxkamjiaurad 6ynn6, nkkunuucu 6 XapakaTyaH Ba MHKpOMCTP!
BUHT 7 Oypanranuja Gupuruncura HucOaTan XapakaTiaHalu.

I Xonataa yanra GypyBu KIMHIApHH yMyMMii KalHHINTH YHITA Gypys!
TUIACTHHKA KAIMHIWIHra TeHr. By XoNia 1iacTHHKA Ba KIMHIIAp OpKald yim
TIONAPH3ALMANIAHTAN EPYEIHKHY TIONAPH3ALMA TCKHCIHIH YHITA XaM, Jalra X
OFMaiifH.

Arap acbobra ontk ¢aon Momja OpHTMAcH  COJNHHIAH pyb
)Koﬁnam‘mpxmca, Y Xonja MOIJAaHH XYCYCHATH Ba Kolmeu"xpaunxcllra Gorn
XONja EpyFIMKHH TIONAPH3ALMA TCKUCIMIH Mabiym Oypuakka yHrra €kn ual
Gypumamn. By  aca  doromerprk  MaiioHHH HKKana SIPHMI
KOPOHFYJIAWTHPHATAHIUIHEN Y3rapuiunira onud kenaau. Arap moana (macan
11aKap) NONAPH3ALMA TEKHCIHTHEK YHITa Oypea, y Xona GpoToMeTpHK Maiiox
TCHI' KOpOHFYJIAWITHPHWITAHJIHIHHH  TabMHHJIAII Y4yH  KIHHJapHH yar
6ypy8‘lannurmm OIIHPHII JIO3HM. E)’Hl"ﬂ XapaxkatyaH KIHHHH l\'!ll"Ulllp (qan
GypyBuH) yMyMHIi KaTHHIHTHEH YHITa GYpyBYH KBapl KaNHHJIHCHTA HHCOar
YCTYHJIHTH TabMHHIIAHTYHHYa CHIDKHTHLI Omnan OpHUIHNAAH (“ XO.’KIT), qam

OypyBuH MOAZA TaAKHKOT KHJIMHIAHAA XapakaTyaH KJIHH TECKapn

TOMOH
cumkurinagn - (I xonar).  Xnco6  monspmzamms TCKHCIHTHHE  Gypyy
Gypyaknapuaa napaxanaHrad wkana 8 6yiimua omné Gopunanu. Kypcarkny

MHKPOMETPHK BHHT Oypalrannza XapakataaHa/m.
Tonspusauns. TeKHCAMrHHH OypHwinu Gypuarunm kmmm Xapakamianumy
OyifHya ynuam ananu3aTopHu aiinannuA 6Yifnya Xnco6namra HHucbatan AHHKPOH

amamra owmpwiHuE MyMKHH. CaXapuMmetp wakap Gyitmua Japakananras

YHIAKAH WKanara ora. By mxanagarn 100° nonspumeTpun 34,62  ajinam

Ipagyciapira MOC KeJaaH. Caxapxmerpmz HYH3HKIH 1OKanacH N0 PHMETpRI

ajinala TIpafyclapura aiTaHTHDHITHIIH MyMKHH: nonsprverpan 1° ajinan
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WIKaNacH  caXxapuMeTpHH 2,883° umsMKM mWKanacura Moc  Keaiu
caxapumepny 1° GM3HINIH TUKanacH nonspumerpan 0,3468° aiinana mxanacwra
TEHT.

Arap 20 °C xapoparza 100 mMn ja 26 © KuMEBHIT To3a, aGComIOT KYpPYK
wakap Mamkya Oynran opurma  ysywnmurn 200 mm 6ynran  Tpy6kara
KOMTAITHPHIMG TONspH3ALIA KiTHHCa, caxapiymerp 100° Hu Kypcarajm. Jlemak,
YN3HIITH WKanann Gnp 6ynuamacy (waprmn 1°) 100 ya aa 0,26 r aKap Maexy
Oynran spuTMara Moc Kenaau.

26,00 r namyna ¥nyaMH HOpMal HaMyHa YIyaMH Ba 9pHTMA YYyH
Mysokannanran ysynnurn 200 Mmoo nosispumeTpuk TpyOka Hopman TpybOka
neitunanu.

CaxapumeTpaan  ¢oiifanana Typub, makapnn MaXcyJloTiapiard miakap
(HOM3HHM AHMKIA MYMKHH. ByHMHT ydyH MaXCyJOTHH HOPMAI HaMyHa Yauamu
TopTHG ommuaan Ba 100 M i YauoB Konbacina spHTMa Taiiépranaan (Xapopary
20 °C Gynran ancTianran cyB épuamujia Genricuraya erkasunann). Y3yHanrn
200 MM s TpyOKa MIUIATHIITAH/A CaXapHMETP WIKANACH TAAKMKOT KMJIHHAETTaH
MaxcyJIOT/ar makap GoH3HHH KypcaTau.

CaxapumeTp KaTTa — acocHii Ba KHYMK HOHMYC WIKajanapura sra. AcocHii
wxanann Gup Gymmmmack 1° ra moc kenamn. Hommyc mkanacu apuTMa
xonuenTpannsciun 0,1° aHAKIIKaYa aHHKTAN HMKOHWEHN Gepazi.

Caxapumerpnap HaTpuii anaHracCHHH MOHOXPOMATHK EpPYFIMIHHH Tanab
KIWIMaiiin  Ba  ommii  EpyrnMKaa  Mmanm  MyMKHH. ByHpaii  MMKOHMAT,
KYPHHAZMIaH CNEKTP KMCMHMHM 0apya TYIKHH y3yHIMKJIapuaa YHrra Oypysuu
makap Ba uvanra OypyBuH KBapIHH TNONSApH3alis TEKHCIMTHHK Oypuiu
Oypuakjapuu  ¥3ap0  TEHIJIMTH  Ba  Kapama-Kapmiy  sKaniaurk  Ounan
TymynTHpunamn.  Jlemak, arap KIMHNAp KaHAAHIHp TYNKAH y3yHIMTHAArd
EpYFIMK YUYH MONAPH3AUMA TeKHCIMIHMHM Oypum GypyaruH¥ KoMIIEHCAIHsIam:
Xonmatnaa ypHamwiran Gyica, y GomKa TYNKMH y3YHJIMKJIApHTa MOC KEIyBYH

HypJ1ap y4yH XaM KOMIICHCalMsJIaHraH Gynanu. Harwxkana aiinanma AHUCIepCHs,
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BHH TIONIAPU3ALHS TEKUCTUTHIM Gypui Oypyarunu EpyFIMK TYJIKHH y3YHIHII
GOFNMKITHIH HONMA CTKA3MNAAM Ba KYPHII MalIOHHK Gysaimali KOJlaBepat.
Caxapumerpaa wmii Gazapuw TapTiou. Mmmu Goumawnan on
acGoGHM HOM XONATH TeKINWIWINA Kepak. ByHMHT ydyH XicoGmaul Jymaci
Kapaii Typub, nacTak paammia XapakaTyaH WIKaJaHu HOJIM HOHHYCHH (1OKOpH;
OINAMITaH XapaKaT/IaHMai{IuraH 1mKana) Homu Gunan GMpIalITHPHIHIIK Kepa
By Xonataa kypuiu TpySacuun nkkana spumn 6up Xui épuuiras OYIHLUM JIO3HM.
Illysnan cyHr TO3a IOBWITAH Ba KyPHTHITaH €KH TaIKHKOT KHJIUHAETT?
apuT™Ma Ounan waifunran TpyOkara BOpOHKAa OpKamH TaJKHKOT KHJIHHAETT:
OPHTMA YHU IOKOPH MEHHCKH TpyOKa rapAviIiira eTryHnya KyHuiauH. Opummal
Xapoparn 20 °C Gymmmm Kepak. DpuTManark Xaso nydakuanapHHH FOKOPH
KyTapunums yuys Gmp Mysda BakT KyTinaam. Xamo mygakdanapHHH IOKOPH
KYTADMIMIOMHM Te3naWTMpUMl y4yH Tpybka nesopnapura Gapmokyap Ol
EHruTHEA ypri MyMkiH. Keifun TpyOka Konnaruy mmmacy Gunan OekuTiia)
Ilmwa octiaa XxaBo nydaxyanapy KOJMAramjiHurHHu Kysarta TypuO, rai
Oypanamu. Konnarmy mmmnapi TamwKapHmaH sXmH apTiaad Ba  acGob
TOJIPH3ATOP BA AHAIN3ATOPH YpTacHAArH Kamepara sxoimawripmians. Kypi
MAiffOHHHH  HKKana  spumuEM  EpHmrananrn  ac6oGHH  HON  xoma
TeKIIHPHITaH/INTH KaOn ypHatunazu. LyHnan cyHr KypcaTHILIap acocuii mka:
Oyiinya 1° anuknk Gunan Homuyc épuammaa sca 0,1° anmkmix 6unan Kai
KinHazn. Hatiokani Kain KWW 072HAaH KOMIICHCATODHN TONHIINaH Xonatui
H3/aHaCTraiTa  MoC  KCIHIIN  TCKUMPHINON  Kepak. By Makcama 35pr
Ce3HIaANraH Xapakatiap OWIaH NAcTAK aBBan GHP TOMOHIa Ba Keiimy HKKHRY)
ToMoHTa OypriHimmi Kepak. ByHaa Kypmm MaiiionmEm mkkana SAPHMIH}
EPHILTARINTH Ce3HPIIapIH Jlapakala Y3rapuum Kepak. Bup xm €pHimrans
Kaifta YpHaTHNaaH Ba HAaTHRa Kail KHJIMHAAH. Hamiokanap nyna Epaamia
XucobnaHazn. ByTyH rpanycnap XapakaryaH mkana 6yitimya (LIaKanavn Hommuay
HOHHYCHH HOJHIava), YHIHK yJIymiap 5ca HOHHYC Gyiiiua (HOHMYCHH HOMHyaH
Gomwrab yHM IKalaHH KaHZaigHp GYmMHMacH 6unaH  Moc KeJryBuj

OymHMacHraya) XHcoOnaHaH.
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Pacm 2.14 ma 82,7° ra moc KelyBYH IUKaja Ba HOHMYC xonama,
TacBMpNIAHTaH.

Xucobnam JacTakHH Xap rau HoJl

XoNaTHra Kaitapa Typub, Kamuaa yd

MapTa amaira OmMpHIaaM Ba ypra

apudmeTk  KuiimaT  XucoOnanamm.

Caxapumerp unsnkni wkanaciun 1%,
Pacm 2.14. KinH KOMIICHCALMSIIH ysywmrn 200 mu Gyiran  Tpy6ka
caxapuMEeTPHHHUHT LIKaJacH mmnamiranga, 100 Mn apuTMama
Mapxkyn Oymran 0,26 r makapra Moc
KEIMWHMHN GWIraH X011 TAAKHKOT KHIMHAETTaH 3PHTMAari akap MHKIOPHHH
xucobnam mMymknn. Pacm 2.14 ja Kaiin xiumiHran acbo® kypeaTminm yuyH
Kyitnaarunau (100 Mn opuTMaza r ia) Tawkun kunaau: 82,7x0,26=21,5.

Bab3n  mojsipUMeTpiap MojeiIapiaa (aiinaHMa MONApUMETp, KyuMa
nonspuMeTp) GolIKa ONTHK CXCMAsap HIIATHIAAN.

Aiianma moasipuMerp. Aiiauma nonspumerp Oypum OypuardHn +360°
yerapanapija aHMKIam HMKoHMHM Oepamu. By acbobpa nonspusatop Ba
ananu3atop cudariia reprnaTHTIN TéHKanap uuviariirad. Ceerouabtp Ba
NOJAPOM  XYCYCHATIapH IIYHAAl YHFyHIAWraHkd, TNOJAPH3aTOPAaH YTIraH
EPYFIMKHN 9HT IOKOPH MWHTECHCHBIHTH, HAaTpuil crekTpuaaru D capuk nunusiap
TYJKMH y3yHIurura Tenr Gynrad Hypnapra moc xenamu. By aca omamii €pyrnmk
Manbanapnian ¢oiitanaunG muiam HMKOHHHH spataji. CBeTODHIBTP MaBXya
6ynMaraHnia KypHL Mai0HH aiinanma aucnepens cababny kamManak pasrnapura
Gy I MyMKHH 911,

TMonapu3zauusianran EpyFiMK #Hyauua Ksapi IUIacTHHKanu juadparma
ypuariiran 6ynmb6, y opkanu Epyrnuk aacracunu Qakar ypra KHCMHIArH Hyprap
yramu. By IulacTHHKa NONApM3AaTOPHAH YMKKaH EpYFIMK  IOJLpH3aLMA
Tekucmruan 5-7° ta Gypumr uMKoHMHHM spaTand. Harmxaga nonspusartop Ba

aHAJM3aTOPHH Y3ap0 KECHIUraH XOJNATHIa, Kypum Tpybacuaa KypHHaauraH
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0T0Mc1'pm< MaifionuHA QakaT YHT Ba Han KUCMJIapPH KOPOHFYJAIITHPHIIE
6ymamm (pacm 2.15, a).

Ac606 ananusatopunn Gypnm opkani (OTOMETPHK MaiAOHHWHT ypra
KHCMI/IATH EpHINTAHIMKEY GHp MyHYa KyUCH3NaHTHPHII Ba Gup BaKTHH y3um
YHU HCTKH KMCMIIapH EpHIITAHANTHEYN Kyuaiitnpum mymkud. Hamiokana Kyphl
MaiflORMHH GUp Xun KOpOHFyNaWTHpHITaHMATHEN (pacM 2.15, B) TabMHHIIOBYI
aHAH3ATOD XOMIATH TOMMIMIIN MyMKitH. AcG0GHH Gp XHJ1 KOPOHFYJIALTHPIIIE

GyHnal“l XoNath, Jactiab TagKMKOT KHAWHAETTaH 3pHTMa COJIMHTaH Tp)’GKa €Ki
CyB TYIAHpHIT
TpyGra Guman Kai
KHIMHALH (o0
HYKTa). Ac600!

ontk (aon  MON

Onnan  TYAAHPHIL
Pacm 2.15. Ai‘matma nonxglme’rpﬂa doToMeTpuk TpyOKal
MaHAOHHH KYpHHHIIIH =
KOMJIAIITHPHITHI
6Hp XHJI KOPOHFYJAITHPHIraH XOJAaTHH 6y31umumrﬂ (3)1215) KejaaH. Adﬂﬁl[o}ﬂ
GHP XHJI KOPOHFHJIALITHPHIITAH XOJIATHHH THKJIAW Y4YyH ZIHE]J”BZ]TOPHH €
MOJUIaHH NOJIAPH3aUHA TEKHCTMTHHM Oypuul Oypyarura TeHr Gynran Oypuaks
Oypimunn Tana6 kuwnaaH. By Gypuak kartamirn 360° mn aitmanma LIKanan
Oynurvanapn  Oyiinua Xucobnarmwy MymkuH. HommycHn Mamskyn 6y
Gypuaknapuit 0,05° aHHKTHK GIUIaH XHCOGTAII IMKOHMHI Gepazn.
10° nan kara 6yaran Gypuw Gypuaknapunn  Ynvamna NOJISAPH3aLHO!
juicnepca Ba (OTOMETPHK MaiinoH OYSIMIINHH OMAMHH  onmm MaKcauy
MOHOXPOMATHK EpYFIIHK MaHOanzaH Qolifananum kepak Gynanu.
Kyuma noaspumerp. Kyuma nonspumerp I1-161M (pacm 2.16) aiinanw:
IOJAPHMETPHH ~ MOJH(HKAUMACH XHCOONAHMG, weknaHran (20 Yiman
erapanapura ora. By ac6obaa QoTomMeTpHK MaiIOHHM yu Kucmra Oy,
aiilaEMa  NOJLIpHMeTpiIapaard  KabH  MONAPH3ATOPHH MapKasura  HHCOATa

CHMMCTPHK Xo0JaTJa Ypﬁanmra}i KBapIUIH MJIAaCTHHKA €pAaMuaa TabMHUHIaHaJN.
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YpHATHATaH NMONAPOM] MIEHKACHAAH
Talépnanran.

Acbob Grian HIUTALI
naiTHAQ, aHaNu3aTopHu YHr Ekn
yanra Gypuur (EpyFnHKHI
MOJAPH3ALHUA TEKHCINTHHH  GypHiu
Gypuarn  mmopacura  MyBO(MK)
OpKani GOTOMETPHK MAaiIOHHK GHp
Xun KOPOHFYNAIITHPHITHIIHTA
opHWIMIaaM  Ba wkana  Gyitnua
Oypu 6ypuarn Xuco6nanamn.

II-161M na nonmyc G6¥iinua

0
Oypuakun Xucobaam Xatomurn 0,1

‘ﬁ HH TAKWI KHIQH.

Pacm 2.16. I1-161M pycymin naGopaTopus
NONAPHMETPH

2.3. PedpaxkromeTpus acocaapu

PehpakToMeTpHK  TaXImi1  MOUIANADHH  CHEAMPHIT KO3 dHIMEHTIHI
anMKjamra - acocnanran. By  kypcartkmu  kmiiMaTHra  Kypa  Mojuanapui
3pUTMaNapaarn MMKIOpH Oaxonanmmm Mymknn. YwmGy yeyn &mnap, romar
MaxcyJnoTiapH, Mypa66o, JukeM, CyT Ba cyT MaxcyJomIapH Ba GOIKA O3NK-ORKAT
MaxcyJIOTJIapHHH TAAKMKOT STHINJA KeHI KyuraHmwiagd. Ymlby yeyn wmpun
Cy3Manu MaxcyNoTNapHH, KyIOJNTHPWITAH CYTHH HA30paT KIUIHIE, CYT Ba Oy
MaxcyJI0TJIapHAarH JaKTo3a MHKIOPHHH aHMamja uuarinaan, yammees,
ymby ycyn €pramuaa nasanaanMK MaxcyJOoTHapH, TAOMIAP B SPIM railidp
MaxcyJoTiapaard &F MHKIOPH, CHPOI, MUMMIMI B OKGHCHAPIAIN  KYPYR

N



“MOTaNap MHMKIOPH XaM aHMKJIaHanu. PedpakToMeTpHK ycya  Taxji
ONIMIAIHIH, 10KODW aHWKIMTH, XyAa KaM MHMKJIODAArH MOJja cap(uuu Tan
STMIM BAa TAXJWI YYYH KaM BakT Tanal KunMHMwM cababmn  O3HK-OBK

MaxcCyJoTiapH CH(baTHHH TAaAKHKOT 3THILIJIA KEHT q:oﬁnanammMoma.
2.3.1. CHHAHpPHIT KYpCaTKHYH

Epysnuk Hypusu GMp MyXHTAaH MKKHHIHCHIa YTHIIMAA, YHH Gonuass
HyHATMUIWIAH  eTNAMWIIM EpYFNTMKHM Oy MKaga MyXMTJarH —TapKam
TEIHKNAPH Ypracuuark hapk ommmy Gunan omamy. MabayMKy, EpYFIHKHH 3
KaTTa TapKaNHil TE3NMTH BaKyyMJa Ky3aTHIaJH Ba CEKyHJHra 3-10° merp
TALWKHAJI KWiIaau. BaKyyM ONTHK 3HYINTH 3HT KaM MyXHT X"COGHKH&II"-
Bepunran THHUK MyXMT (MOJJ@) ydyH alcomioT CHHAMpHIN KYpCaTki
EpYFIMKHN BAKyyMIarn TApPKAIMI Teanurn U, HM yHW Oy MyxuT (MOZ1a)X
TapKanuuI Te3mru U, ra Huebarnanp.

N2
3

EpyriiKkHH BaKyyMIars Te3THTH YHH XaBojard Te3NHTHTA  HHcGar
1,00027 mapra KarTa, IeMak:

N, =22 -100027

o
Ux

Xoxnaran nkkH Myxut (I Ba II) yayw, arap épyramk onTuk suamimrs ki
Oynran MyxuTAaH (I MyXHT) ONTHK 3wanurH Karta Gyaran myxurra (11 MyXi
yrummaa, 1 Myxutnars HypHH CHHMUIM HHCOMII CHHAMPHWI XYpcaTkuuy n,
Ginan TaBcHMaHaI.
i
Yy
Oyepaa v, Ba v, - Epyrmuken Ternuwmya [ a 11 myxumapnarn TapKanuuy

TE3JTHTH.

]



Amanuéraa abcomor Kodb@uuMenTHra SKUH GYIraH HHCOMIT CHEIMpA
KYpCaTKM9JIapH, S5HH HYPHH XaBO Ba TaJKHKOT 3THIAETTaH MyXHTAATH TAPKAHIL
Te3NMKNapH y3apo Hucbatw wmnatunamn. EpyriMkeM Xasoparu TapKanmim
TE3NUTH YHH BaKyyM/arn Tesnuraaad aturi 0,03 %ra xam Ba xasonn 0° xaru
abconror cnnaupun kypeatkuuu 1,0000293 ra tenr.

KarTik Ba CyIOK KHCM CHHIMPHII KYpCaTKHWIapH XaKHJa TanupHiIraHia
yJapHH XaBora HHcOaTaH ONMHraH HMCOMI CHHAMPHII KYpcaTKHUIapH Hasapja
Tyrunagu. By karTanukiap n Guian GenriiaHand Ba CHHAMPHII KYpCaTKHUIapH
Aeitnnand.

IOkopunarn Tenrmknapaad N Ba N KaTTanMKNIapH ypracuaa Kyiumarnm
GOFNMKINK MaBKYUIHTH KeIu0 YHKaau

N =n-1,00027

Pedpakuus — Oy Hypnu OMp MyXHTZAaH 3MYPOK EKH CHIPAK MKKMHYM
MyXHTra  yTHIINAQ  Ky3aTHJaJMraH CHHMIOH @KH HYPHH JiyHalIHIIHHH
Ysrapummaup.  Tymaérran  Ba
CHHaETraH HypJap XaMma BakT Gup
TeKHCInKaa éramn (pacm 2.17).

CHHaNpHII  KYpCaTKHYM

éxn koddpduumentn n 6y Tymmm

Oypyari @ CHHYCHHH YHH CHHHII
Gypuaru f cunycura nucbaruamp.
sin &
n=—
sin 3

Ymby nucbar my MKKH onTHK OHp

JKMHCIM MYXMTJIAp YYyH y3rapmac
Pacm 2.17. HypHu HKKH MyXHT 4erapacua Y DEYEYILYBIap

CHHHLIK KaTranuk  Oymub,  EpyramMKHH
MKKQIa  MyXMTZArn  TapKaIMu
Te3NNKIapH HiuchbaTHra TeHr

ma vy

%

sn v,
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N>1 SKAHITATH XMCOBTa OMHCa, Za > £/ SKAHIHIH MabIyM bynany.

HypHH XaBOJaH MKKWHYM 3HYPOK MYXHTra YTHIIHAa CHHHIT 6ypan

Tymumr Gypuarura HucGaTaH AomMMO Maiifa Gynamu. Hypnm 3ud MyXHTA

3UUIIATH KaMPOK OYNran HKKHHIH MyXUTra YTHImHAA 3ca CHHHII 6ypuary Ty

Gypuarnnan kartapok 6¥namu (pacu 2.18). bynna

CuHzHpHII KypcaTki
yuby Momma YUYH y3rapy
KaTTanuk 6ynuo, y Moana Tabual
3HUINTH, kenub Tymaém

EpyEIHK TYIKHH Y3YHIH

xapopar Ba 6ocimra G0FIHK.

Mopna TabnatH )

? MoJIeKyalapHHH EpyR
I 3 \ TabCHpHAA  AehOpMALHATIAHM]

JapKacHHH - TOJApH3aLIHsIaH]

Pacwm 2.18. Hypun 3 MYXHTAAH SUIHTH  papaycacim Genrnnai
KaMpOK MyXHTTa YTHIIHAA CHHHIIH
TTonspusaunananum KaHya)

MHTCHCHB 6Yiica, EpYFINKHH CHHHIIN XaM WIYHYQTHK Kydnn 6¥namm. Moy
3HHTHTHHH Y3TapHILH CHHAHPHII KYPCATKHYH KaTTATHTHTA Ce3HIAPIH aKCHaHay
Siwikay omumH G0CHM OWHIIMHK (AHHKCA, ra3 MyXHTJIapHaa) Eku MOZIaK
GHp a/I0TPONHK MOXHHKALHANAH HKKHHYHCHIA YTHIIHAA KATTHK SKHCMHH Kailf
KPHCTAJUTH3ALMANAHHII HaTiokacH OYnuwyM MyMKHH Ba Gy Xomar CHHIHpHL
KYPCaTKHYHHH OWHIMTa omnd kenaad. CyOKIHK Ba KaTTHK JKHCMNapHI
CHKHJIYBYAHJIHTH OKyAa Maiza Oyarannurn cababnu YJIapHH  CHHAMpHL
Kypeatkign 6ocnmra 60FIHK aMac. ATMocdepa GocrmitHm y3rapimmn 6y xonm

aMaJIHii KHXATIaH Xe4 KaHjall TabCHp KHIMaiaH.



OpuTManap Ouian HMOUIAWAA CHHIMPHIN KYPCATKMYH BAa 3PHTMAlms
Mozztani (OM3 MHKZODH YpTacHia XaMma BaKT XaM TYFpH GOFNMKIHK MaBky.
SMacnuruHu Xucobra onnw xepak 6ynanu. IIyHHHr yayH CHHAMPHII KYpCaTKuyy
Gyiinya 5pHTMAJIarH MOZIA KOHLCHTPalMACH XaKia Xyloca KW dakar Oy
KaTTaIHKIap Ypracuaarn GORNMKINKHM M(OAANOBYM 3IPH UH3HKIAp MaBKys
6ynran Xourapaa MymkuH. Kynruna Xoymapia CHHIMpHII Kypcatkuun Gyiinga
SPHTMAZIArH  MOJJIa  MHKAODHHM  @HHKJALl  MMKOHMATH  iiyK, uyHKn
KOHLCHTPALMAHH aHYa Y3rapHIIapHia XaM CHHAMPHII KYPCATKHYH JKyJa Kam
yarapaau (Macajal, MCTHJ CITHPTH 3PHTMANAPH Y4yH). DPHTMajga HKKHTA MOLIA
Mamxya Oynca, Oy Xonaa dakat cHuaMpHI Kypeatknun 6¥itnua TH3MM TapkuGH
Xakuaa QUKp IOpHTHI MyMKMH 9Mac. ByHnmall wapoutaa xaujaiiaup Gomka
¢u3uk-KIMEBIIT  KaTTaMMKIapHy  (MacamaH, KaiiHam €KH 9pHII  XapopaTi,
CONMIITHPMA OFHPIHK Ba GowKanap) Kymumya Guiui Tanad KumHanu.

XapopaTHi ra3s Ba CYIOK XHCMJIap CHHIMPHII KYpCaTKiui KHiiMaTiapHra
TabCUPH YJIApHH XaxkMuii kenraitnw kosdduuuentn karramurn 6unan Gormmk.
Bapua rascHMOH Ba CYIOK KHCMIAPHH XaXMH MCHTHITAHAA OIIAJH, 3HWIMIH
KaMasii, HATIKAJa CHHAMPHIN KYPCaTKHYK XaM Kamasud. By Xonja Xxamma Bakt
XaM XapopaTHH OLIMIIK CHHAMPHIN KYPCATKHYMHH KaMaitnura onub kenmaiiau.
Bynna acocuii oMHJI MOIA NOJSPH3ALMANAHMII JapakacHHH XapopaT OLUMIIM
Ounan ommmy  Xucobnanamy. CHHAMpHII KYPCATKHYMHM Xapopatra Gympaait
GOFIMINIMTMEM  XHcoBra onran Xona pedpakromerpuk  ymuammap 20 °C
Xapopar/ia amaira omupuiam. Xapopatin 20 °C mam wekmaHMIINIA Termum
Xapopar Ty3aTHUIIAPH KHPHTHIIAIH.

CHnmpH  KYpcaTKHUHHH EPYFIHKHH TYIOKMH y3yHIMrura OGOFIHKINTH
aucnepenst  (lotmHuajan - disperses - coumnramnuk) ue0  HOMaHajwM.
DNEKTPOHIAPHH EPYFIIMK TYNKHHHHK Mopiara Tabcupu Omman Gormuk 6yiran
MakOypHil TeOpaHMuUIapH aTOM Ba MOJIEKyJaNapHH MNOJAPH3aUMANAHHIIN
cababuncn Gynn0, EpyrnmkaM cuHMIHETa OMMO KemamM. Epyrimkun TuiKkus
Y3YHINTH Ba CHHMIIM YpTacuiarn MyHocabaT UIyHAaHKH, TYIIAETraH TYIKHH

Y3YHIHTH KaHYaJIHK KHYHMK Oyica, CHHMII IIyHYanuk karra OYmamu. Illysumr
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yn XaM TYPIH TYJKHH Y3yHIMKZArHW Hypiap Typiuda cuHaad. Kypunanuics
EpYFIMK Y9yH 9HT Kata CUHAMpHI kobduuuentH GnHadmia Hypnapra (TYJIKHH
Y3YHIHKIApH MHTepBanu 397-424 HM), JHT KMYMIH 3Ca KH3HJ Hypiapra (TYJIKHH
Y3YHIHKTapH HuTepBami 640-723 1mM) Moc kenamu. 1lly caGabmi Typnu TYJIKiH
Y3YHIMTHary uypnapaan u6opar G6ynran oaamii EpyFank GOWKa MYXHITa
KHDHTH/ICA, Y OMp Heya MOHOXpOMATHK (OJUHi) Hypiap XOCHI KITHO axpanai.
Hamikaga panrnm kamanak TacmacH Xocun Gynaad. ByHH OJIMHH OJHII yuy
yauanuapa MOHOXpoMaTHK EpyFnKkaan Qoiinananum 3apyp 6ymamm.

CHEIUPHIT KYpCATKIYIADHHN JXajBa KHiiMaTiaps KyI XoniapAa HaTphi
CHCKTPHHM capuK umsnFn (D u4M3WK) ydyH KenTnpHiaqs Ba Np  Omias
Genrunanam. by IHHMATA MOC KENyBuH TYNKMH Y3YHIHrH A, =589 HM. Byhnas
TalIKapH, CHHAMPHII KYPCATKUYH ynaphn kenu® Tymaérrad EpyFIMKHH KaHaai
TYIKHH Y3YHIMTHIa MOC KeIMIATa Kypa OOmKa MHueKkciap OHIaH  Xay
Oenrnnannmm MYMKHH. Macanan:

/1, = BOZOPOJHH KH3IUT YH3HKIapHra Moc kenamu, C unsuru (A=656 am);

ny - BOXOPOJHH KYK YH3HFHTa MOC KenlanH, B unsurn (4 =486 nm);

g = BOTOPOAHH GiHagmia wnsiFnra Moc kenaan, G unsnri (1=434 nn).

2.3.2. CHHANDHII KYPCATKHYHHH AHHKJIALI

Kanpaitanp wkkn miug ayxutaap I sa II werapacijarn HYP CHHHIINHK
KypHO unkammu3 (pacm 2.19). Ulapran pasnmaa 11 amyxut I MYXHTTa HHcOaray
KaTTa CHHAHPYBYAHJIHK XyCYCHATHTa 3ra 1ed KabyJ1 Kiamus.

Arap I a Il MyXHTIap CHHAHDHII KYPCATKHYHHH TCTHIINHYA Ny Ba ny; Gunan
Genriutacak, ynaa ny>n;. | MyXHT BakyyM Ba XaBo 6y:1mMaca, yHza EpyFINK Hypumy
Tymwmm Gypyarn CHHHCYHH YHH CHHMII Gypyarnra mmcGati uncGmii CHHANPHI
KYPCATKHIH Nyc KATTATHTHHE HQONIANAH. Ny,e KaTTANHIH, WIYHHHEICK Kypi
YHKHJIAETral MYXHT/Iap CHHAMPHII KYpCaTKH4napu HucGaTh cudatHaa xam

AHHKJIAHHIIH MYMKHH:



SV ey

= snf n,°
Tymmm Oypyard « HM OIMIUM CHHMI OypyarH £ HM OWMIUM GHIAH
Keqaj, ammo cuHMw Oypuary g Tymmm Oypuarn o aan kuunk Gynm6
Konasepaxn. Tymmm Gypuarn 90° ra eTrania, CHHHL Gypuarn 90° man kuunk
6ynran KaHaiiMp Yerapaprii KaTTaJNKKa 3pHIIAH.
By Xonza Tymaérran Hyp HKKH MYXHT yerapach Gyiina® cumkmitmi. Arap

Gypuak @=90° 6ynca, y xonna sin a=1. Jlemax, npoaa

e 5 sma _ny
0\,9“ sinf n,

Myxaer 1

Kylnjarira M MyMKHH

Woporymus 1 ny

d

y Xonja,

Myser I

n, =n, -sin g.
®apa3  kunamuz 1 Myxut
CHHIAMPHLU KYpCaTKH4H (ny)

aHHKIaHarad MyxuT, 11 Myxut sca

CHHANPHLI KYPCAaTKHuH (Ny;) MabIyM

Pacm 2.19. Yerapapuii cunnm Gypyars oy en bk T

KaTTaJIMTHHY YIMau cxemacu Taifépanran MyXHT  Gyncuu.

IOkopuia kenTHpuO UMKapHiTan

ndonanan ury aéH GYINMKH, Ny HH AHHKIAW y4yH A Gypyak KaTTAIMIHHH YiIdam
KH(}os 9KaH.

Pacm 2.19 nan xypunnG typuGanku, Tymmnm 6ypyarnau 0 nau 90° raua
yaraprupuiua, cunran nypnap OA Ba OB nypnap Guiai uerapanasran pyFiuKk
JacTacl yerapacHuaH yukMmaiinu. OB Hypnad keiuH $a3o0 sKOMNamraH €pysiuk
Hypnapiira sra smMac Ba OB Hyp EpyriHk Ba KOPOHFYJHK YerapacH Xucobnanamu.

OB Hyp MyXHT 4YerapacMra TYLUHPWIraH MepneHuuKyinsp Ounan wderapasmii
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SOt Gypuarn B ra TeHr 6yiraH Gypuak XOCHI KWJIaaH Ba YerapaBuii Hyp A

HOMJIaHaZH.

Cunran Hypnap #ynupa cwpkuiiiuran Kypum Tpy6ac, yHH MyMK

6ynran Xap Gup Xonaruaars ONTHK YKv GMpOp-GMp CHHraH Hypiap HyHaNHIIin

MOC KeNamiraH Tapsfa YpHaTHiran G3ucmn. Y Xomma KypHil TpyGacHHi |

XonaTnja TpyOaHW KYpHml MaiiloHH EpHTHIraH,

3 XonaThza aca Ty

KOpOHFyNamTHpHATal Gynami. Opamik 2 Xonaraa KypHil TpyOacHHH ONTHK YK

EpYFIK Ba KOPOHFYIHK uerapacu Xucotnanmum OB Hyp Gmian MOC Kelai :

KYpHII MaliZlOHHNN SIMH EpWINTaH, APHMH 3Ca KOpOHFymamran Gymamt. B

XOJIJIa MyXUTJIap Yerapacira TYMIHpHITaH NPEneHIuKy Isp Ba prGaHH ONTHK YK

ypracunars Gypuak aitnan axtapwnaérran f Gypuak Xucobnanud, y Tpyoa

Maxcyc mKana Hojmra HHcOaTaH OCOH S”JI‘{BHHU.‘H MYMKHH.

MabTyMKH CHEIMPHII KYPCAaTKIYH Ny Ta ora 6yaran cumysan MyxXuT 11

B OypuaK KATTANHTH M3NAHAETTaH CHHAWDHII KYPCATKMYH 1Nj, SBHH TAAKHK

strnaérrad Myxut | TabuaTn Onnan Genrunananu.

TymysuH Ba CHHIaH Hypnap KaiirysdaH xucobnanaun. Kynpok cHumpyss

Il MyxuTnan KaMpoK CHHAMPYBYM I MyXHTra HyHaITHpHIran HypuM Tymm

OypyarHHi £ raya ourMpa TypH0, CHHraH HypHH HopMmaira HucGatan 90° Gypuw

XOCHJI KIIraH Xonatira spuumnm MyMkiH (pacm 2.20). Bynaa cunran HYD Iyé

Pacym 2.20. TYHK HYKH aKcnaHALI

MKKH  MYXHT  Yerapachia  cummiim
Tyumm Gypuarnnn snaja KYTIPOK o
Capil CHHTAH HYD MyXHT werapacias
YMyMaH WHKMAliIH Ba uerapa rosacmmy
TYIHMK  akciaaHann. 1] MYXHTZaH §
Oypuaknan KatTapok B' Oypuak octum
HyHanTHpHATAR HYPHHI CHHHI
KY3aTHIMaliH Ba YHU 1wy MyXuTai Yaun

p" Oypyak ocrtmuma TYIHK aKchanmmi

&



comHp Oynanu. AKCIaHMLU KOHYHHsTIapHra Gunoan A" Gypyarn ' Gypuarine
Tenr. By Xoanca TYIMK HYKH aKCIAHHIT 10 HOMIaHaau.

CHHran HypHH MKKH MyXMT Yerapacuja CHUKHIUNHH TABMHHIOBYH HYPHH
S Tymm Gypuary Merapasmii Tyuwnim Gypuarm aeiinaam.

Ilynnait kuanb, Iokopuaa O6aéH STHAraH CHHAMPMII KYPCATKHYHHH
aHMKJIall TIPHHUMITH YerapaBuil Oypuakymap KaTTalMTHHH Ynyawra (yerapasHii

6ypuak ycyyu) acocnanTan.
2.3.3. Pedpaxromerpiap

CyloK Moajanap Ba SpHTManap CHHIMDHIN KYPCATKHYMHM aHMKIANITa
MyDKalulaHran  acbobnap pedpakTomerpnap Jneiiwiamt. Ymby acGobnapuu
MKKHTa acocHii Typiapi MaBxyj, ssHH AGGe Typimarn pedpaktomerpnap Ba
Tlynbpux THIHIArH pedakTomerpiap. Hkkana Typaaru 6y
pedpakToMeTpnapiarn  ynuam  yerapaBmii  cuHaMpHur Gypyary  KaTTaJHTHHH
AHUKIALIrA ACOCIIAHTaH.

AGGe  Typuparn  pedakromerpnapra PJIY  (ymmsepcan naGopatopus
pedakromerpu), HP®-22, PIII-3 (o3mk-oBKar naGopatopns pedaxromerpu), PIT
(kyuma pedakromerp), PIT “Kapar-MT”, UP®-457, UP®D-460, UPD-464 Ba
OOIIKanap TeruuuI.

AGGe pedaxTomerpnapunn acocuit Kuemu ynuos (1) Ba épurysum (2)
npusmanapaan uGopar Gynran npmsmamu 610k Xucobnanamm (pacm 2.21).
TaakiuKoT 3TIIAETTan CYIOKINKHH JONKa KaTiamy (3) 6up-Gipura 3ud Kiciaran
MKKaIa TPH3MAJIAPHH THIIOTEHY3a TOMOHIApH ypracwia skoinamrad Oynanu.
EpnTysun npusmann rimotenysa ToMOHM Famup-6yayp GYHG, yHIZaH TamKHKOT
STHIAETTaH CYIOKIIMK KaT/IAMHTa KMPYBYM HYpJIapHH COYMIMIIMHN TabMHHNAHIH.
Iynunur yayn €pyrIMK HypnapH CyIOKIMK KaTaMHra Typid HyHanmumuapia
kupubd Gopamm. AMMO, cyloknukHM OyHnail €purta Typub Tymmm Oypyarn aHMK

90° Gynran HypiapHH ONMII MyMKHH 3Mac. CyIOKIMK KATIAMHHN YHUAIHK KaTTa
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UYIMaraH KaIMHIMCHEM 9BTHOOpra ONTaH XOnja, XYyCycaH, TEeXHHKABh:
ynuamnapna Oy Xonar Xxucobra ONMEMACIHTH MyMKHH.

Tywmw 6ypuarn TYFpu uM3MKKA HT sKuH GynraH uerapasuii Hyp 6unan
Kypum TpyGkaci (5) marm kypuw Mmaiimonn (6) €pyF Ba KOpPOHFH KHCMIApra
(SR

AGGe Typuparn ynmeepcan pedaxtomerp (PJIY) 1,3-1,7 auanasosnari
cuuanpHn  koadduumenTIapuHN  anMKknaw  uMKoHuuM Gepaau  Ba  Typmt

MaxCyJIOTJIApHH TAAKHKOT 3THLIJIA HIIIATHIHIIH MYMKHH.

' Acbobaa yyam
/;» Qsmm Kylnjgarnga amMaJra
OLINPIIANH. TTpu3manap

YIapHI TYTAIIHII 103acH

TOPH30HTA XOJIATH!

STalNIaTyHHya  alnaHTHpHIAAL
1OkopH npu3Ma ounnud, NacTi

npu3ma 1o3acura 2-3  TOMYI

TAAKHKOT 3THIAETTaH MaxcyJnor

i 1;/!1 KOIIAWTHPHIAAH — BAa  IOKOPH

//\ 1 f/ npusMa  GMIaH  KMCHIIAM

4 // \._@7,‘ /,3 Mpusmanap,  yerapasmii  Hyp

1 )//é;/_, z}f//;' KypHuw TpyGacHiM onTHK YK

: // \\ Onan Ouprauirynma,
7’ (A CPHIIrAHIMK  BA  KOPOHFYJHK

/47 / yerapacn 3ca TpyGaa
/ KYpHHAAHTaH HKKH TYFpHE
Pacm 2.21. AGGe peppakromeTprHI HH3HIVIADHH  KCCHUTYB  HYKTACH

TIPHHLUHITHAM CXEMACH

1-¥140B npu3ma; 2-EpHTYBYH NPH3Ma;
3-MaxcyJIoT Katiam; 4-yerapasii Hyp; Ok épyrmukun  ¥imuos

Omnan TyTawrysnya Gypunami.

5-x):pmu wyfxaclf; OPH3MAacHAaH  yTHIHAA  yHIL
6-KypHII MaiiIoHK
@KpANHIIE  (THCIEPCHS) COmHp
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vymand. ByHMHT HaTHRacujaa EpYFIMK Ba KODOHFYIHK Yerapacu noan
KaMaJakIu TacMa kypunummaa 6ynamu. By sca pedaxromerp mkanack 6Yitnua
Xuco6 onnb GopmwiMmMHN KuHMHIaWTHpamu. Bynn onausu onmm Maxcammma
pedakToMeTpiap EPYFIMK JIMCIEPCHSCHHH HYKOTYBUN Maxcyc KypunMma —
Komnencatopnap Ounan  TabMuunanamy.  Komnewcatopnap Typiu  mmma
HABJAPHJAH TaHEpIaHraH MKKM CKM YYTa TpH3MA EKM JHH3ANAp TYmIaMHaaH
ubopar ©6ynub, ynaa CHEKTPHH TYpAM  paurnapn  Gup-Gupira wyspaii
KYIIIWIAAMKH, HATIDKaa EPYFITHK Ba KOPOHFYJIHK Yerapaci aHHKIama.

Komnencatopiari npu3Manap ONTHK TaBCHMIApH WyHAai TaHIaHraHKH, Gy
npU3Mara HaTpHil CTICKTPHAATH CApHK YH3HKIAp — D unsuknap y3 HYHANMIIHEKY
y3rapTHpMAcAaH KHpaau Ba unMKaau. Boaopoa cnextpuuaru kyx Ba Kusun mypnap
sca (C Ba F unsukiap) npusmany MabiyM Xonatiia Oy iiyHamimzan y3apo Tenr,
mwopacy 6¥iimua Teckapn 6¥nran Mavaym Gypuaknapra oraan. YiapHH Kymnm
HaTIKAcHAa Juicnepcus  unonra  kentupuiaaw.  Ilysmaii  kumm6, ymyos
NpH3MACIJIal  MMKAETIran Mypilap KOMIeHcaTopaaw yTray, Gurra oK mypra
tynanaan. By aca kypuin MaiionuHn €pyr Ba KOPOHFY KMCMIIApH Ypracuuarn
QHHK Yerapa ONMHMUIMHY TapMuHaliny.  TIpusmanan  4Mka€IraH  Hypnapu
i‘li’llﬂ,‘lllulll D HypJapHura MOC KelalaH. I::]JHTHUI YUyH MOHOXPOMATHK HYp
MILIATHIMAraHJIMIHIa  KapaMaclaH YIYaHraH CHHAMPHII KYPCATKMYH MabiyM
TYAKHH Y3YHINTH Np Ta Moc Kenanu. KoMneHcaTopHH Kepakii X0naTh Maxcyc
MaXOBHKYaHH AIJIAHTHPHIL GHIJIAH TALMHHJIAHANM.

Vimamr 20+0,5 °C xapopatma yTkasunam. V3arapmac XapoparHi cakjam
ydYH NPH3MAHH MCTall TyTKHYMra TpyOka OpKain CyB YTKasuNaau Ba Hasopar
TEPMOMETPH YpHATHIIAH,

Vonuaw  onaupan  pedpakToMETpEM  “HOML”  HYKTACH TEKIINPUTIATH.
AcOOOHI TYFPH CO3JIAHTAHINTH HCTHIUIAHTaH cyB O¥ifiua texmupunann. TYrpu
coananran acGoGna, 20 °C xapopatia KYpHll MaHJOHYacMHH Kopa Ba EpyF
KHCMJIApPHJArH Yerapa YH3HrH INKanaHH “Homb” OYynmueMack OMnaH MoC Kenumu

kepak. Kypcarnunap Xapakamiadmaiigurad wkana 6yinya syna opkam 0,0001

AHMKIMKAA KaifJl KHJIMHAIH. HaTu)Ka,uap MaifIOHHN €pyF KHCMMJIaH KOPOHFH
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ypra apudmMeTHK KuiiMaTH Kabys KMIHHAIN.

2
Pacym 2.22. PIDI-3 peppaxromeTpi:
a-yMyMHIf KypHHHIIH: ]-TepMoMeTp;
2-épurriy; 3-TpancopMmarop;
4-acoc; 5-KonoHKa; 6-KopIyc;
7-oKysnap; 8-KOIEHCAaTOp BHHTH;
9-nacTk npu3Manu xamepa; 10-l0kopu
npu3Mai Kamepa; 11-mkana;
12-pacrak; 13-10CTpOBKa KaqHTH
THPKHIIH; G-pedpakTomeTp
KypHII MaiioHH.

KUCMHTa, CS'HT[)K KOPOHFM KHCMMIAH EpyFr KHCMHTa yTHJIHU.!Hl]a KamMuzaa

MapoTaba Kaita kumMHamW. SIKyHMit HaTHXka cudatnaa Gapua Kaia STHILIApH

WP®-22 pedakroMeTpH XaM CyIOK, XaM KAaTTHK JKHCMJIap CHHIHpH

KypcaTKHWJIapHHH (1,3-1

WHTepBaJIa) Yiyaul MMKOHH!

Gepaau. Vi
pedpakToMeTpAarH Karl
y3rapTHpHLUIap y

doligananumra  Kynai B2

Gunan niam

eHTHLIALITHPaIH. l
pedakromerpaarn Max

ONTHK TH3HM KYpHII TpyOack

CHHAMpPHII KYpeaTKHua
WKaJaCHHI Ba YVoan
EpyFIIHK Ba KOpoH¥ya

verapacH 'lyl'ﬂlllTle”lﬂll'ﬂF

YH3HKIap KeCHIIyBis
Oupranukma KypHu mnkomm
Gepaan. By ac6o6aa CHHIMpIL
KYPCaTKHYNapH  KaTTammmm

(£1-2-10"
PIIY pegakromerpn Ginan O

XHIL.

ymuamw  aunkmura

PILI-3
pepakTomeTpn

TypAaaru
dapxim

(pacm  2.2))
Gouxa
pedaxTomeTpnapyan
PaBHIIZA  HKKHR

InKanara sra. Ynapnas Gupu
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5ca WIAKAapHH CYBJH dpUTManapujaard ¢ousia ndonananran mukuopnu (0-95 %

raya) kypcataau. Ilynunr yuyn Oy pedaxromerpnap caxapumerpinap aeb xam
HoMmanaan. By acGoOnm ynmuoB mpu3macn XapakaTcus Ba Gomka acGoGnapra
HHCOaTaH CHHAMPHII KYPCaTKHuM Maiifa GYnran martephaijan Taiiépianrau, Gy
5Ca CHHAHPHII KYPCATKHYJIaDHHH TOP Yerapaja yiryam HMKOHHHH Gepay.

AcBobnari npusmanap nuu 6y MeTaml rapAHLIIapra xoilaluTHPIraH Ba
yllapra pesuHanu TpyOkaiap Ephammuaa KEpakiH XapopaTiard cyB Oepuiuimg
MyMKHH. XapopaT TepMOMeTp EpIamuia HA30paT KHIMHAIW. EpyFmik npmama
rapAMIIiga OKoMnamrad TyHHYK OpKaiM  XapakaTdaH oOHHa épaamuua
iiypantupunaan. Epurmm yuyw ommmii oK EpyRIMK MINATHIMWN ca6abn,
aucriepcust  (Kamanakiad  TacMa)  KOMNEHcAaTop  épAiaMiia  yKoTHIamL.
Komnencarop puyarn okynsp puuaru Gunan Gup ykua xoiinamrad. OKyisipHH
Gypanysuan Gomuack Epaammua KypHim KoGHWIHATHra MoC paBuinga (okyc
macoach poctianaus. Byspa wkanagarn pakam Ba  GyIuHManapHH  aHumK
TacBupura spumwiaay.  Ac0od oxkynspu  Xapakartyan 6ynmb, npuamanapra
HichaTan ainanaum.

Ac0o0  kypcarnnuiapy  OKyNApia  KYpHHAAWTaH TYHKTHP  YM3HFH
KYPHHHIIMIArH BU3Hp Epiamupua €3u6 OGopunamu. ByHna oKy/asp AacTardeu
JOKOpHTa €KHM MnacTra XapakaTJauTHpa TypuO, BH3ap WYH3HTHHM EpYFIIMK-
KOPOHFYJIMK 4erapach OuiaH TyTawmwura spuwmnagu Ba Oy yerapa yraérrad
IIKaja KypcaTnnuiapi Kaiil KHIHHaL.

Mwnn 6azapmw tapTuén. Mwan Gownawaan oaaHH HOpMal CYIOKINK
EKI JMCTIUIIAHTal cyB épAamijia pe)pakTOMETp KYpcaTHULIApH TCKIIMPHIaaH.
Cyurpa mpusmanap KypyK XOJNHraya apTuirad, Wuuma Taékya €pJamMmuia macTku
npu3mara GHp Hedwa TOMYHM TAJAKMKOT STHIAETTaH CYIOKIMK JKOMIAUITHPHIAZM.
TTacTKM NpH3IMa IOKOPHAArH NpH3Ma Grian Emuiamy Ba OKynapra Kapai TypuS,
10KopHa Kypcatiirannaex ac6o6 KypcaTHuLIapH Kaifa KuiHHaju. Epyrmix-
KODOHFYJIMK 4erapacHHH aHMK KYPHHMIUMIa KOMIEHCATOp jactaruuyi Gypaii

Typud spummnanu. Illkana KkypcaTHUUIApH KaiJ KHIMHTad, OKYIAp JKOHHIAH
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")‘fsra'mnann Ba KaiiTa pocmianamy. Llynzaait iy Gunan kamuaa y4 MapTa Xio
yTkasunam. Skymwit watwika Gapuya yTkasunraH XucoGnapHu ypTa apuHpMmer
KnlfiMath xucobnanazny. AHMKIAm >kapaéHuja TEPMOMETp KYpCaTHILIapH
Ky3arn6 Gopunr 3apyp.
Arap xapopat 20 °C nan jokopu €ku macT Gyica, XapopaT Ty3aTHULI
KMPHTHITAIN &Ku npu3manap Xapopath armk 20 °C fia CakIaHHIIK Kepak.
Xo3uprn maiitaa  Jana  Ba  KOpXOHa  LIAapoHTHAA ¢oiianann
MyITKalIaHTaH Xap XWi Typard pedpakromerprap Hmuiab HMKHIIaH. By
xatopura “Kapar MT”, WP®-460 Ba WP®-464 kyuma pepakroMCTpi:
TCTHILIH.
“Kapar MT" k§uma pedpaktomerpun (pach 2.23) CyrOK Ba KaTTHK KHCM
cHEwpHm  Kypeatmmmmn  (np=1,3+1,5) 22-10" ammomk Gmmam  ymuar

Mymxaanran. Ac6o6un ynuamnapn 83x70x143 MM Hu Ba Maccac 3¢a

TpaMMJaH I0KOpH 3Mac,

Pacn-2.23. KAPAT-MT pycymmu Pach 2.24 HP@>-464 PYCYMII KyuMa
KyuMa peppaxToneTp pedpaktomerp

HP® 460 Ba HPD 464 pedpaxrometpnapn (pacnm 2.24) couysun cyir

MYXHTI4p CHHIMPHII KYPCaTKHYHHH Yyiyamra MyDKannadraH. UPD 46
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pedpaxromerp “Kapar MT” pedpakromeTpura MOHAaHI TEXHHK K)“lpcanm‘ma. -
ara 6y, cyraaru okeun MukaopH donsunn BEJIOK wikanacuaa ac6o6Hu cyT Ba
3apaob G¥iimua kypcarniunapu adpumacu OYHHYA aHHMKIAW YuyH MUIATHIHWH
MymkHH. By acGoGnaphu mpusmanu G10KH KYpHul TpyGacHii OXHpHAA KATTHK
Maxkamianrad. Xucod kypuin Tpybachaa Ky3aTHNaaurad TYJIMK HYKH aKCIaHMI
yerapacua onu6 Gopuamm.

AGde pedpakTomerpiaapira NpeLH3HoH (aHuK Ynuaiiguran)
pedakromerpnap Xam Ternuum. Ymby pedpakromerpiapun PTIJI-1 sa PITJI-2
pycymmi Mozemiapy MabiayM. Ilpennsuon pedpakTOMCTpIapHHHT  I0KopH
AHHKITHTH MYCTaXKaM TEPMOCTATIIAMI Ba TAJAKHKOT YTHIAETTaH HaMyHaHH KHMEBHIT
Ba (hH3NKABNI Y3rapHINMHKN OJNAWHH OJIMLI OBA3HIA TALMMHIAHAMH.

Hpeunsuon pedpaxromerpnap A6Ge pedpakToMeTpnapy TypHra Maucy6
6ym6, ynapaa opmii Mexanuk Gypyak yuam Mocnamach mMasikya amac. Epyrmnk
BA KOPOMFYJMKHI UErapa WYH3HFH XOJNATH NIAPTIAH TEHr YINOBNM lIKama
Gymmmanapura kypa annknanagn. Ac6o6 HucGatan 10KOpH KaTTalawTHpHIra
ara Oynran kypmw TpyGacn Gwnan Tabmunnadran 6yuu6, y ynuos npusmack
6unan Xapakaracu3 Xonataa ynasamu. PITI-2 na npusma kypuur tpybacu ykura
mncBaran 90° Gypuak ocTHIa HKoiiamran, Tlpeunsuon pedpakromerpnapaars 6y
KOHCTPYKTHB Y3rapHIDIap CHHAMPHII KYPCATKHWIAPH KATTAIMIHHM (akar Top
wnteppanaa (1,33-1,38) yrrkasunaauran yrdam aHUKIHTHAR OLIMPHLI HMKOHHHH
Gepanm.

Tpeunsnon  pedpakromMeTpnap — spuTManapard  KypyK — Mojjanap
KOHUeHTpaunsicHn (30 % raua) annKnamwaa uuartanagy. PedpakTomerp wkanack
102 Ta wapTm GynnnManapra 6ynunrad. Pedpakromerp KypcaTHiiapi Maxcyc
KaJBALIAPra KYpa, KypYK MoJuIaap (ousnra alanTHpHiIaam.

Humu Gonuram onyunan ac6o6 non Xonartura YpHatunany. ByHHHT ydyH
NACTKH NPH3MAHK YpTacura WMma Taiékya épramuaa 1-2 TOMYH AMCTHIUIAHTaH
cyB TOMM3MNAAW. EpHTYBYM Tpu3Ma koifnamrad Kamepa YIMMOB TIDH3MAcH
KOINAMITHPIIraH Kamepa OWIaH 3M4 TYTAIUTHPUNANW, EPUTYBYH MPH3MAHH

TYCHFH OYHIaNH, OKyINApJaH Ky3aTa TypuO Xucobmamr OGapabann Hoxra
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§
ypuatwiagi. Kamanakan Oysium KoMreHcaTop XaJKaCHHH aifnauTHpa Tyf
#ykotunagu. Homra ypuatwiran acGobma KypuIn MaiIOHHHM EpUTHITAH
KOPOHFY KMCMJIApH YPTAaCHZArM aHWK Yerapa IIKAJIaHW HOJN OYIHMH OpK:
yruum kepak. CyHrpa ped)pakToMeTpHH KypyK Ba T03a YIIYOB MPH3MACHIa |
TOMYH TajKMKOT 3THNAEITaH CYyIOKIMK TOMH3WIAAH Ba EPYHIHK-KODOHFYI
HerapacHHu IIKanajard Xxonat kysarmwiaad. lkana Gyiinda OJNHMHTaH XHC
ByTys Gupnik cudatua E3n6 oniuanm Ba yura xicobnau Gapadaninn Kypear
UH3HFA Kapuiicnzars 6¥mHManap conn YHIMK yuym cuaTiaa Kyuriay.
Nyaedpux Typuaarn pedpaktomerpiaap. Ilynmedpux — TypHI:
pedpakToMeTpnap cxemacn pacM 2.25 na KenTHpwirad, Ymdy acGobmap
NpU3MATH GNOK MaBAyA IMac. VNMOB TPH3MACHHH KMpHII 1 Ba YMKHL
ToMoHNapH Yprackaari Gypaak 90° ra Temr. TIpi3ManHn KHpHII TOMOHHHH YeT

KHCMNIapH  IuyHJail i

Geprrank, yuu 103acH Jor

LIaKknura sra. E)’ YETKH KHCX

TaJKHKOT KIJIHHAET
CYIOKJIHK COJIHHaANn
QHJIHHAPHK CTaK:
SKOHTamTHpIIann :

CHMIaHA N, Kipin
TOMOHHHH aiinan

KyPHHHILIar)n HCTKS

KHCMJapH UHJTHHIp

CTaKaHHH CIHMIIaHa T

Pacm 2.25. TTynsgpnx
pedpaTKOMETp cXeMacH: KOWHHH yHU mirgn 1o3acujan

1-ifyHanTHpuaran Hyp; 2-Y14os
npH3MacH; 3-UWIHHAPHK CTaKaH; 4-KypHur
TpyOKacH MMKOHHHH  Gepamn.  Ulymyr

nacTpoxaa Koitanrmipim

Y9YH CYIOKIHK Ba npmsm
derapacn 6yiina6 HyHantpuiaran Hyp 1 enum Kamiamu Gmman Y4paumaiign

JeMak, yHH Oy3HO KYpCaTHIHIIH OJIH ONHHAIH. By HypHH Tymmm Oypuary anug
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cuuaupnmn  Gypuarnra moc kenmamu. By xonat ymby acGoGnapuu iokopH

AHUKIHTHHH (1-2-10‘5) Genrunaiian Ba ynapian aHukK ynuawzapaa ¢oinanasnim
HMKOHHHH fpaTajii.

Tynepux Thnuaarn pedpaxromerpnapaa AGGe pedpakromerpiapnaan
(dapwi paBHIIAa MOHOXpPOMATHK ManOanmap wuuuiatwiagn. AcGo0HM KypHul
Tpybach 4, yHH KYpHII MaiiloHnAaa KYPHHAAMraH YH3HKIAp KECHIIYBH
MOHOXPOMATHK EPYFJINKHH SKKOJI yerapacu OwiaH OHpNANIMIINHK TabMHHIAraH
xonna ypuarunann. Pacm 2.25 nan kYpHHHO TypuOauky, TpyOann OyHIail Xonati
YHH ONTHK YKHHH TpPH3Ma-XaBO 4erapachJia CHHraH 4erapasuii Hyp Omman moc
KEJIMIWHIa TYFPH KeJlaii.

By Ttypaarn IP®-23 pedpakroMeTpn anMalITHpHIaAuraH mOpu3Maiap
Gunan TapmuHzanran 6yimb, ynapuu xap GMpH MabIyM uerapaaars CHHIHPHLI
KYpCaTKHUIApHHH aHiKIamra Mymwkannanrad. Ac6o6 Gab3n Ky CHHAHPYBYH
MOJJIAJIAP CHHIMPHII KYPCATKHYMHH AHMKJIAl WMKOHHHM Gepajm, uyHKH yHH
I0KOpH YJIMain yerapacH IOKopHaa Kypub unkuiran ac6o6Gnapra mucbaran anua
1okopH (1,9).

PedapkroMerp cHHIMpHIN KYpcaTKHuHHN acbobaa ynuanran «, Oypuakka
Kypa TOnnm MMKOHMHH GepyBun sxajasamap (Xap Gup npusma yuyH anoxuja)
6unad tapmpmnadrad. Pacy 2.25 jpan kypunnG TypuGaku, a, Oypuarn xasoia
cnHrad verapasmuii AD Hyp Ba nNpH3MaHM YHKHII TOMOHHTa TYIIHpWIraH
NCPNCHANKYNAP OMNaH XOCHA KWIMHTAH. Arap Y/IOB NPH3MacH CHHAMPHII
kypcatkiunun N Onnan Genrnnacak, y Xonua TaAKHKOT 3THIAETraH CYIOKIHKHH

CHHAMPHII KYPCATKHUH N KYHIAArH4a aHHKIAHHIIH MYMKHH:

n=+N?=sin’a.
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2.4. ®OTOKOJIOPHMETPHS ACOCTAPH

q}OTOKanOpHMCTpHK TaXJMIHK acoCHit BBSHQ)GCH JpHTMazard Moiu
MHKIOPHHH  aHMKJIAll xucobnanaan. @POTOKANOPHMETPHK TaXJIHIL ycnyﬁu
TaAKHKOT STHNAETTaH MOJJA TOMOHH/IaH MOHOXPOMAaTHK EpyFIHKHH TaHJIaHM

TOTHITHIINTA aCOCTIAHTaH.

2.4.1. Bysiran Gupnimanap spETMAJapHHH acOCHii ONTHK

XyCyCcHATIapH

I, WHTEHCHBNMKra ara OynraH OK EpyFiMK JlacTacMHM 3pHTMA [
TYJAMPHITAH WHMA WM OpPKANH yTummma (pacM 2.26) Gounmanrud EpYr
OKHMH MHTEHCHBINIHHM nacaiinuy conup Oynamn Ba waMwaaH YHKaCT
EPYFMMK JacTacH [ </, IHTCHCHBUHKra 5ra OyNamd. Epyrimk  OKIMIE
KyuCH3TaHHIIH KHCMaH YHH IIHIIA XaBo Ba mHuIa-3puT™Ma verapacuia AKCJIQHHL
(1,,), 3puTMana MyaJuiaK 3appayalJapHH MaBxy/ GYJIHIIH KeJTHPHO YHKapaJIir
EpYFIMKHH KHCMaH COMMHIIN (/,) Ba acocHiicH EpYRIHK SHEPTHACHHH IPHT
ToMOHHAaH toTHanWH (abcopbunscy) (/,) Guman Gormik Gymamm. THynas
Kb, EpyFIMKHH 3pHTMA OPKalH YTHIIMHH KyMHZarM TeHriaMa GOmm

Hoxamaul MyMKHH.

ln=[,, +l,_,“ +[ﬂ+l,

Typm IPHTMA
TOOMHHIAH Epyrim
IOTHTHIIHHN TaKKOCN
Ypranumza onp Xit

KioBeTaIap/aH oiiananmnan

Pacy 2.26. I1lnma numira xofinamrapuiran Ynap yuayn EPYFIIHK  OKHMIK

IPHTMaZaH EPYFIIHKHH YTHIIH
P PYE: F aKClIaHraH KHCM



EyHﬂﬂH TalIKapH, CTapiu4a To3a OOoIlNIaHrHy MOJianap spHTMacH OwimaH

nuiawa, EPYFIMKHA COMMITHIUN HATHKACHIArH HYKOTHIMIIN XaM YHYAIMK KaTa
aMac. LLIyHHr yuyH JOKOPHIArH TEHCNaMaHH KyiHIars ofuiiii KYpHHHIIA E3HmK
MYMKHH.

Iy=1+1,,

Kenn® rtywaérran (/,) Ba 5pHTMA OpKaiH YTraH EpyRIMK OKUMH
HHTCHCHBIHTMHH (/) OeBOCHTAa VIvamr MyMKHH. Epymm( OKHMHHH 3pHTMa
TOMOHN/IaH IOTHIMIIH JIapaXkacH OK EPYFIMKHH TAIKII STYBYH TypNH TYJIKIH
y3yHaMruaaru €pyfianK OKHMIApH yuyH Oup Xun omac. Bynudr mamwkacupa
uiKaCTran EpyRIMK KYyn Xotapaa Oysuran G6ynamu. Ky3 tomommuman kabynm
KIMHA/UIIAaH 3PUTMA DAHTHHH Kenud Tywa€rran EpyFmuk, AacTacHHy 3pHTMAa
OpKanu I0THAMal yTran KucMu Genrumaiinu. DpHTMaHH 10THNAAHTaH PaHTHHH
IOTIIAZINTAN HYPIAHHIL panrira Kynmya cudathia Xucodnaw Kadysn KUIMHraH.
Macanan, CrCKTPHH CApUK-AINA KUCMUEH (A=560-570 HM) 2pHTMa Ky3aTyBuH

yayn Gunauia panrra 6¥suran Gynamu. DpHTMa paHrHHH EPYRIMK CIEKTPHHH

JoTHATaH KieMira Gormkmirn 2.3-xaasanaa KeNTHPHIIraH.

2.3-xanBan
OpHUTMa PAHTHHH JOTHITAH CIEKTP KHCMHTa GORNHKIHIH
TOTHTran KneMIHK EpyRIHKHHHT I0TWITAH | DpHTMaHH TyIONaHras ]
CICKTp AHANA30HH, HM KHCMH paHru PanrH (KymHuMya panr)

400-450 Gunadma CapFHILI-AIHI 1
450-480 KyK Capnk ‘
480-490 AWHI-KYK TymrH ]
490-500 KY K-S Kusun l
500-560 A AnBoH \
560-575 CapFHLI-AUINIT Bunadua \
575-590 capuK Kk \
590-625 Iy1TH AMAT-KYK \
625-750 KH3HIT KYK-ALIHI W




Ilynpait kummd, 6ysaran GMpuKManap pHIMaNapHHH KOJOPHMETPHAMLN
acocHi ONTHK Tacumapu OYANMIN  WHTCHCHBIMIM Ba 3pMTMa  pain
Xucobnanaam.

Konopumerpusiun  acocnii  komymn.  Konopumerpnsna — Oyamm
MHTEHCHBANTH ONTHK 3WWIMK KatTamur D Gunan ndoaananam. Yoy Karramx
AXaMHATHHY KyHUJarn Myloxarap/a TyIIyHHiO oanm MyMKHH.

®Bapa3 kumaiinuk, 6ysnran spuT™a kioserara b OnpnMkaard KaaHHINKL
Kyiinnran Gymcun. Ymymuit loTamuraH kamiamHu (ukpaH b ydacTKanapn
Oynamus Ba IpHTMA OpKamM YTaérran EpYFIMK OKMMHM HHTCHCHBJIHIHHIE
yarapummnn  kysaramn3 (pacm 2.27). Kioserara kupaérra EpyF/IHK OKiG
HHTEHCHBIUIHHKM [, Ta TeHr ne6 KaOyn Kunamus (EpUTHII YYYH MabJyM TYKE
Y3YHIMIHra ora Gynran EpyFiuK, SbHH MOHOXPOMATHK HypAaH (oiinanaHHIAsmm
ne6 TaxmuH KwnnHasnTH). Epyrmik  GupMHMM  ydacTKamm yTrania, i

HHTEHCHBINIH N MapoTaba Kamasju Ba Kyiinjarura Tenr 6nam:

Gy epna n>1.

DpHMan

HKKHRY

KaTnamura IR

HHTCHCHBIIMITH |

Oynran  épyrms

OKHMH KHpaIH. 5\

Epyrnk OKIME
Pacwm 2.27. KonopumeTpnssn acochii KoHyHHH#
YHKapHII CXeMacH

KCITHPHO HKKHHYH KaTJaMmsl

Yrray, YHIIE

I,
HHTEHCHBIMIH XaM N MapoTaba Kamasuu Ba /, ol ra Tenr Gymagn. 1, =—
n n
L
SKaHIHTH XHCo0ra omiHca, yHaa 7, =—% .

n
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X
OpHUTMaHH yYHHYHM KaTJaMHra WHTCHCHUBIWTH [, OYiran EpyrIHK OKHm:

e I g
KHpaJH Ba YYHHYM KaTJAMHMW YTray, YHH WHTCHCHBJIMIH [, =-1 ra TeHr Gymum.
n

1 ! = <
apan [, =—. Illynpait kunub, CpyFIHK OKHMM KaTiaM KaiuHIMrdH b 6ynran
n

OPHTMA OPKaITH YTraq KioBeTanan /, =/ WHTEHCHBIHK OMJIaH YHKaIH,

Ey TCHIIAMaHH JIOI‘ale(X)l\IHﬂCI\K, KyHHJarHHH XOCHJI KHJIaMH3:

Sedl
(gT" =D=1{(gn" =blgn,
Gy epaa: b - IOTYBUHM KaTJIaM KaJIHHITHTH;

gn = MaBIIYNM TYJIKUH Y3YRITHIHAArH EPYFINKHN YTiumaa ymby

JpHTMA YUyH ¥3rapmac GYnraH KaTTalnk;

- 9PUTMAKH ONTHK 3H4INrH Aeiiinann Ba D Xapu Ginan
Genrmnasaum.

Kyiinpa Gawv3n ontuk TaBcudnapuu Kentupamus. DpHTMa OpKani yTran

€pYFIMK MHTCHCHBJIMTHHHM KeaMG Tymaérran SpyriMK MHTEHCMBAMrura Gynran
HucOaTH % =T OSpHTMAHH THHHKINTH EKH YTKa3yBYaHNMIH JAcHuiay.
o

- el
THHHKIHKKA TECKapH Gyﬂl'ﬂll KaTTAIHK —

THHHKMACIHK E€KH OPHTMAaHH

IOTYBYAQHJHTH Jieiiunany. DpUTMAaHH IOTYBYAHINK KOOWIHATH Oy y TOMOHHIAH
10THAran EPYFINK MHTCHCHBIMIHHM Kenub TywagTran EpyFIuK MHTEHCHBIMIUra

I
nucﬁanump, ABHH ,—"‘ .
o

IOkopuaa kenTupunran oxupru Terrnama byrep-JlamGepr KOHyHMHH akc

STTHPajM Ba YHHA KyinJarnya Taspuduram mymkud. Bepuiran Mojuianu Onp xun
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anmmﬂknam KaTIammapd OWp XWJ LIapoMTIapia YHTa Kejiub Tymar:
EPYFIMK OKMMMHH MabiyM OMp KHCMHHM I0TaM EKH MOJUIAHH ONTHK 3HHII
JOTHIAGTTaH KaT/iaM KaJIMHJIMIHIa TYFPH NPONOPLHOHAT.

KoHyH MOXHATHHM QHHK MHCOMZa KypuG umkamms. Mojjara KHpys
€pyEnuK okuMu uHTeHcuBnMrM /, 100 mapmi OGupiamknapra TCHI OYJICHH !
MOZZ@HH OHp KAaTIaMHHH YTHIIHAA EPYFIHK OKHMH 2 MapoTaba Ky4CH3/IaHCH
Abun n=2 1e6 dapa3 kunamus. Yiuga

l\=ﬁ‘-=@=50: 1,:’;‘:@=25; 1‘=]_"=_ 12,5; I, =—=625.
2 n 4 3

By Gormkni rpaduk Tacsupn pach 2.28 a kenTupuiran. ONTHK 3K
JOTAETraH KaT/aM KaNHHIHIKTa GOFMMKIHIH KoopauHaTa Gommaan YTyBuH b
YH3UK OMnan E3unagm.

Bep TomoHuaaH EpyFraHKHH Ta3
3pUTMANap OpKaIH pgiiiitt
EpyFINKHHA IOTHIIHIN J1apax
CpyrIHK OKHMH Hynnaa yupaiim
GHPIHK Xa)KMAArH 3appaqanap ok
GorMKINrH, SBHH EpyFIIK
IOTHIHIIH  MOJUIa  KOHLCHTPAIHACK

GOFJIHK IKaHIHTH AHHKJIAHTaH,

~

1 == 0
Karnas Kammry D=lg-—L=g.p.c

~|

Pacm 2.28. UnKa€Tran EpYFIHK OKHMH
HHTEHCHBIHIHHH JOTYBYH KaT/aM Gy epma:

, £ =I0THIIIL
KTHHJINTHTa OOFAHKTHTH

ko3 puunenTi (Mamoym g
Y3YHIHTHAArH EDYFTHKHH YTHUINZA LIy SpHTMa MOUIanapu yuyn  §srapus
KaTTaJIHK);
b - KaTaaM KalHHIHTH;
¢ - MOJUIa KOHLEHTPALIHACH.

OnTHK 3HYIHKHH SpHTManarn Mojaaa KOHLICHTpAaIMACH Ba HOTYBYH KaTat

Kanuunnrira Oynaaii 6ornuknirn Byrep-Jlambepr-Bep konynn (Konopumetpusii



COCHIT KOHYHH) 1e6 HoMIaHamH. By KOHYHHH Ky#Hzarnya Tabpr¢iam MyMKiss
OPUTMAHH ONMTHKH 3HWIMIH OMp XHI IJapOMTIapia MOJIA KOHUECHTPALMSCH Ba
I0TYBYH KaTJlaM KQJIHHJIMIHra NponopuHoHall.

Kyn Xonnmapaa ONTHK 3MWINKHH 3pHTMajard MOJA KOHIUEHTpauuscHra
Gornuknuruny rpadukasnii udonanaw kadyn kuimnran (Oynaa abeuncea yknua
KOHUCHTpaUMs KHMAaTJapH, OpJHHATA YKWJa 3¢a TErHOUIH ONTHK 3HWIHK
KaTTanMkiIap Kyiunaan). Bynaa konopumeTpusnn acochii KOHyHHra Kypa
(moumuii KarnaM Kamuumurn D=k-c, 4yHKH & =Fk) KoopaMHaTa Gommaan
YTyBUH TYFPH YH3HK XOCHJI KWIHHAAH (pacu 2.29).

Monsip 1ot koddduunentn. IOkopuaa kentupmiran  Byrep-

JlambepTr-Bep KoHyHnaarn ¢ KOHUEHTpalms

KanHunurugary sa 1 o jga 1 TpaMM-MOJI

D 1 nuTpmard  TpaMM-MONNAp COHHAA Ba
- ‘e
0s KaTiaM KanuHmurd b oM na nonananca, &
0‘7 3 { KaTTaJINrHHH MOJIsIp TOTHJINII
s } koddduumenTn ne6 Hommam Ba &, Guman
0,5 i | { - 4
______ ; 1 Genrunam Kabyn KHIMHTaH,
i
03+ | : ) Monsp totiaum Ko HIHEHTHHK
A S o
ot i | | | COH KuitMaTH 1 CM IOTYBYH KaTJaM
W | | | i
| ! ! I
4 6 8

152 ¢
KOHIICHTpauusara ora 6§'nrzm OPHTMaHH
Pacm 2.29. OnTik suwmiknn Gysnran
MOJU1a KOHLUCHTPALMSACHTA

Gormkmri. bep Konynn ko3 puimeHTH MabIIyM TYIKIH

ONTHK 3UYJIHIHra TEHr. MO."ISI[) TOTHJIHII

Y3YHJIHTHAATH EPYFIMKHH YTHUIMAA MOjuia
KOHIEHTpauuacura GOrIMK 5mac. Monsp HOTIIHIM  KOIhOHUHEHTHHHET
KATTAJHTH TypiM OMPHKMAJap spHTManapu ydyH Typimuda 6ynmn6 Gupran Gup
HCYa MMHIHH Tamkui otamy. LIyHHHr ydyH Monsp IOTHIHIN Kodhuumentu
KOJIOPHMCTPHK PCAKLMANIAPHH CE3THPIMK Y140BH Xucobnanany. Monsp 10THianw
KOO(Q(HIMEHTH KaTTAIMrH KaHYaJMK KaTra Oynca, KOJOPHMETPHK aHHIAIIHK
CC3THPIHTH XaM IIYyHYaNHK I0KOpH Gynanu. Macanal, TeMHp PONAHHIH Y4YH

£,=1000, MucHE aMMHaK OHIaH KoMIIeKeH yayH aca &, =500.
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Monsp kodp@uunentnas GepuiaraH KOHUEHTPALMAAATH OPHTMA Ok
SITMTHAW  yIuam  HaTwkanapura kypa XucoGmamr  MymkuH.  HOKopi
KeNTHPHIIraH TEHIlaManan KyHuaaruny Tonamus:
5D
21D

OPHTMAHH pAHTH. DPHTMATApHH PAHTH yJap TOMOHMAAH KYpHHArL
EpYFIK CTICKTpHHH 6aL3u yyacTKANapHHW GHP XIUT IOTHIMACIHTH GHaH Gormi
SKAHMITH I0KOPH/IA TaLKIUTAHraH 371H.

Bysnran spuTmanapen pant GYitwua Tascu@uiani ydyH EpYFIMK IOTHIHD
STpH WMBMKNADH EKH JOTINMII CTieKTpnapH (aBcopOmus  CHEKTpIapH):
dofinananmnann. Epyrmik joTHmmm Srpi uM3HKNApUHE OMMUI YUYH YTaérm
€PYFIMKHH TYPNM TYIKHH Y3YHIMKIApH y4yH Oysiran SpHTMAJIApHH ONTIE
SHWIMKNApHHM  ymyam nosuM. llynnad cyHr, SpuT™Ma ONTHK  3HMJINIHAE
TymagTran EpyriMK TYJIKHH Y3yHIMrHra (HaHoMeTpiapaa) Gormukaury rpadir
Ty3WIagu.

Epyrmuk oTWmMUEEH 3Hr JoKopH KuiiMaTaapn  Kynrima O suras

GupHKMaTap y4yH, CNEKTpHHM KYPMHaIHTaH KHCMHAA (MacalaH, NepoMaHrani
Kanuii apuT™Mach yuyn), Gan3unapn yuyn ynabTpadnuadia coXxamapaa (mMacana.
XpOMaT Ba Kanuii GHXpOMaT opHTManapH ydyH) skolimamran 6ymamm. Epyr:m:
IOTIVIHIIHHH 3HT IOKODH KHIiMATIapUra (MakCHMYMH) MOC KeIyBYH TYIKI
y3yHnurHEH A, Ownan Genrnnaw Kabyn KwmmHra. Macamau, nepmanranar
Kamii yayn A,,,.=525 nM, Kamii Xpomar yuyn 2, =380 nn, Onuxpomar kamiii
YUYH A, =350 HM,

Epyrimk OTHMMIIE STPH  UH3HKIGDH  aHANHTHK Ymgamap  yuys
(KONOPHMETPHK AHHKJAWHH CCITHPIINTH B AHMKMHANIHHM OLIMPHIL) ONTHMAT
TYJIKHH Y3yHIHKIApHHH TaHJaw HMKOHMATHHI Gepamn. AHMKman Ce3rHpIHTI
Ymqam yTkasHaaéTrabH EpYFIHKHH CIIEKTPAN TApKHOHTA 10KOpH napaxana Gormi
Oynamn. Ywby spHTMaHH MONAP IOTHIHII KOOQ(HIMEHTH KemnG TyIagTray
EpYFIHKRH TYIKHH y3HTHTHIA GOFIHK SKaHTHTH I0KOPHAA TabKHATAHTAH 5L

Llyrpaii KiIHG, MONAP IOTHIHII K03 QHUHEHTHHH SHT" IOKOPH KATTATHTH, JeMaK
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WHUKJTAIUHA OHT IOKOPH CE3THPIMTH EPYFIHK IOTHIHIIMHH MaKCHMYMHTA Ml
Kenaju.

Byrep-JlamGepr-bep  komynmaan  wernammuiap.  Konopumerphk
AHHKNAULIApAa, KYI XOJUIapia, aBBajl OYsUINII HHTCHCHBIHTH YiuaHain, cHrpa
KOHYHHH MaTeMaTHK ndoaacnaan Qoijananwiran Xonua Moaia KOHUEHTPaLHACH
Xucobmananu.

AMMO, KOJIOPHMETPHSIHH aCOCHIT KOHYHH KONOPHMETPHK aHHKIAWNapHHHR
(H3UK TOMOHMHH, ABHH EPYFIIMK IOTHITHIIHHY BYsITaH MOJUIa KOHUEHTPAIHACH Ba
IOTYBYM KaTJaM KaIMHIMIHTA OOFNMKJIMTMHH aKC OSTTHPamH. D=g-c-b
TeHrIaMaHi KeATHpHO unKapuiiaa, 6ysaran 3sappayanap 5puTManH CyloNTHpHIIIA
y3rapmai Kojlauu, sSibHM yJap SpHTYBYM MOJEKyJalapd Ba TaXjMjl 9THIAETraH
CYIOKINKIa Maxya Oynran Gollka Moana HOHNapH Ownan Y3apo Tawcup
KWIMaiian 2e0 Taxmun Kwinnrad. Pean anuknam mapontiapuaa 6absu 6ysiran
MOMZIIAp  CyroNTHpIIITania €ki GeroHa Mojianap TakCHpHAA paHrc3 (Ekm
Gowkaua G¥snran) ¥3apo TabCHP MONANAPHHN XOCHA KMING mapyanaHazy.
B)’IHIHI' HATHXKACHIA S5PHTMAHH KOHUCHTPAUMACH Ba ONTHK 3HYWIHIH Slp‘rncunam
TYFpH 1PONOPUMOHAIIINK Oysmwnaan. Bynnait Gysmwmumap Byrep-JTam6epr-Bep

KOHYHHIaH YeTIanuI HCG

: HOMJIAHa/IH.
(f‘ ; Acocwii KOHYHJaH
e yeTIaHuLIAp rpadukaary
/ e SKCIIEPHMEHTA YH3HKHH TYFpH

YH3UKKA HMCOATaH JOKOPH EKu

oo nacT  JKOWIAlMura - kypa
’

i mycbar éku  maudmit  ned
2 /s HOMJIAHA/IH (pacm 2.30).
Pacm 2.30. Bep konynmnnan (1) yernanum: Kosopumerpusian acocHit

2-mycbar; 3-maudmii
KOHYHHZaH YCTIIAHAIT

cababnapuun  OysnraH  MOMIAHM KMMEBMH  XycycHATIapH Ba  Osmmm

HHTCHCHBJIIHTHHH )“'nqam IIApOHTIapH KCIITHpH6 YHKapaaH. Kouuem‘paunx Ba
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ONTHK 3HWIHK YPTAacuuJar# TYFPH NPONOPLUHOHAIIIMKHN Oy3HIHIIN MHKA
Kuxatnan JlamGepr-Bep KOHyHWZaH HHCOMH 4YeTJIAHMII KaTTamurd  Gmnai
TaBcudnanany. BysnuuwHy HUCOMA KydCHM3NAaHMIIM OYANHID WHTCHCHBIHIH B
aHIKIAHAJMTaH MO/AHM  YMyMHii KOHIEHTPAUMACH  YpTacuiard Tyepi
NPONOPUMOHAIMK/AH YeTnann YI4oBn Xucobnananu Ba A Guman Genrinaxa
Bysnuwen HucOMil KyYCH3JIaHHUIM A SPHTMAHH CYIOJITHPHMIIJA YHH O

SUIHIHEN YMYMHIT KydCH3naumuuy (D,) OOmaHFHY 3pHTMA ONTHK MWLM

(D,) ra nucbarnzamp.

JlamGepr-Bep  KOHyHHIQH HETJAHMIIHN aHHKIAm ydyH b Kara
KaIHHAUTHAArH ¢ KOHUCHTPAUMACH OouanFuy 3PHTMAaHH ONTHK SHYIHTH (D,)
it Yuam kepak. CyHrpa Gomnaneny 5pHTMa N MapoTaba CyloNTHPHIIAN Ba I

KaTjlaM KaJlMHJIHIH nb 65"!“'2“’! C, =C KOHUCHTPALHAIH 3PHTMAHH OINTHK 3HYIHME

n
D, sHa ynuanaau. Arap CyloNTHpHLIAA OYANraH KOMIUIEKC AHCOLMIIAHHUIME
cesunapyn oumtwm pyit Oepmaca, y xomna D, =D, A=0. By xomar Byrep

JlamGepT-Bep KoHyHHIaH YeTNAHHIW HYKIHTHRH KypcaTaIn.
2.4.2. Bysan HHTEHCHBJIHTHHH AHHKJIAUT Yeyiuiapu

KonopiMeTpHKk  TaXmnnza —TaxXnmwi  OTHAAETraH  SpHTManm Gy

HHTCHCHBIHTH TApKHOMAA WY MOMAANAD MABIYM KOHUCHTpaumsia MaBKy:
Gynran spuTMa (CTAHZAPT dpHTManap) Gyanumm Guman Takkocnam BOCHTacHR
annknanags. Taxann oTnaéTran Ba CTaHzapt Guprkmanap OpKazny yraérran
€pYFNHK  OKHMJApH HHTCHCHBIMTHHH MHKIOPHIi  GaXonmam YUYH  Maxcyc
ac600apHy MIaTHAHIIK Tanab KwiHHamu. Mmnatinaran acbobdnaphu 2 Typra
GYmHII MyMKHH:

a) GeBocHTa TakKocsia acGoGnapi: npoSHpkanap, IWIWIHHAPAap, Konbanap,

KoMnaparap/iap, Konopumetpiap. Ymby rypyx acGoGmapm €pnamMuaa Taxmu
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TAKKOCTAIT aManra OnmupH

©0) horomeTpaap — IpuTMANAP OPKaIHM YTran EPyFIMK OKNMIAPHHN abComioT
Ba HICONIT HHTCHCHBIMKIApHHN TAKKOCHAlIra acocnanral acbobnap. By acbobnap
yauaw kapatHuja TaAKMKOT KHIMHAETraH Ba CTAHJAPT SpuTManapuu Gesocuta
TaKKOCJIALIHH Tajiab KujiMaiiin.

@otomerpnap Y3 Ypuuaa Buzyan Ba (OTONICKTPHK OYIMIM MyMKBH.
IOmumimEs - MoHOXpoMaTHK  EPYFAMKZA  Yiuaul  Mocjamackra ora  Oyarad
(oTomeTpnap cnekTpodoToMeTprap Aet HoMIaHaH.

Busyan konopumerpnap Ba  QoTomerpiapaa  oiMHAéTraH  yauam
HATWAQIADMHM  MwoHuIMAnMry,  Oupunun  HasGaraa, acGobmapn  TYFpH
YpHaTHAHIN (IOCTHPOBKA KHUJIMHHIIN) Ba HIUTATIUNINN OHIaH TabMHIIAHAIH.
Tyrpu matwxkanap onMIA KIOBETA TO3QIMIM XaM KaTTa axamusira ora.
Kioseranap mmatnnmaérran Xomatiaa JAommo Tosa 6yaumm xepak. LLysnar
YUYH ¥auauiap sKyHjaaurad, yjap sXii 10BHaaju. Vnuamnap Gownanrynura
KQJ[ap KIOBETA 03 MHKAOPAArH TaJIKHKOT STHIAETTaH 3piuTMa Omian gaimimmy Ba
cYHrpa mry apuT™a Gmnan TYImpiuHmK jgo3nm. Kiosera Tamku o3acura Tymn6
KOJIran  TOMYHJIap ')X’l'lIGTKOPHHK Omtan ll)lUlep KOFO3H ép}[ﬂl\ﬂlﬂﬂ o6
TALWIAHHIIHA KePak.

Konopumerpnk  §muamapun  BH3yan  ycynnapH, ynapiard  aHukmam
AHHKJIMIHTH KY3aTYBUHHHM IAXCHI KYpHW XycycHsTiapura GOFIHK GyaraHinri
cababnu, cyObekTHB 21e6 HOMiaHann. Macanan, XaMMa oflamiiap XaM paHr Ba
TycnapHH AKKOJ apkiaii onuwmatian (nanstonusm). ByHlaH TalwkKapH, BU3yan
achobnapia y30K BAKT JIABOMHJA Y3JyKCH3 HIWIall KY3HH TONMKTHPaaH Ba
OMMaBHil TAXMIIAPAA OYsUMIUHM TakKoc/Halml HoaHHK Oynmb Konaau. Ilynusr
YOYH XO3MPTM BAaKTIAa BH3yal ycyiulap KaM MULIaTHiagd. YJapuu YpHHAH
€pYFIMK  OKMMJIApH HMHTCHCHBIMKIADHHM (OTOEKTPHK Yndauwl ycyuiapu
IraJuIaMoK/Ia.

®oroddpdext Ba  doroznementiap. Byl HHTEHCHBIIAPHHA

$OTONEKTPHK YIyam ycynnapH GoTodNeMeHTIapHH HIUIATHIHIIH CrIan GOFIHK.
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DYSTMINEM  BH3yal  TaKKOCTau acbobnapunan dapknm  paBHLL
(OTOINEKTPOKANOPHMETPIAPAA  EPYFJIMK  OKMMMHM  KaOynl —KyBdH  acho
(oTodnement xucobnananu.

DoTodmeMenT uyH7aii acGoOki, yHa EPYFIMK OJHEpPrHsACH OJCKIpH
3HEprusra ainanTHpUNaK. (OTO3NEMEHTIAp KaNOPUMETPHK YIuallHH CrCKTp:
HaaKaT KYpHHAMHTAH COXACHAA, NIYHWHTASK yTbTpabusaduia Ba HHGpaKi
COX@Nlaphia amanra OWMpHIl HMKOHHHN Gepaan. POTO3NEKTPHK (oToMeTpX:
€pramua EpyFINK OKMMIIADHHM Yiyanl siHaja aHnK 6ymo, Ry3a1ya'mHHk’j

XYCYCHATIAPHTA GOFNHK 3Mac.
DOTO3NEMEHTNAP/A EPYFIHK YHEPTHACHHH JJIEKTP SHEPrHACHTA aiatil
droaddexr xonucacn Gunan Gornuk.

Dotoaddexr Oy EpyFnMK OHEpruscH TabCHpMAA TypaH  MOAAA
ATOMAPH/IAH DNCKTPOHNAPHHM y3unumuaup. Tawkun §oToanekTpuk poroachx
Oy Merannapuu EpYFNMK TabCHPHAQA OICKTPOHNAP YHMKAPHMIN KOOHIMATIL
M3onaTop éxkn apiM YTKasruy Xucobianran Moianap EpUTHITAH/A 371 CKTPOK!
MOJUIa 103aCHHH TapK I)TMﬂﬁﬂH. aMMO aTOMJIapJaH Y3HJIHIIH Ba MOUla MYl
XapakaTIaHHWH Y9yH CTapmi SHeprus onuwazn. Hsonsarop Ba Yrkasrmy
YTKa3yBUAHJIHTHHHH  yJapHH  EPHTHIIMIUMAA  OWMINH  HYKH dorosnextp
oroappext eiinnann.

DoToappeKTHHHT acockii KoHyHuATIapH A.JiinmTeiin sa A.T.Cromen
TOMOHHAAH TYUIYHTHPHJIIaH.

JiinmTelin  Konynn:  GoTOITEKTPOHNAPHI MaKCHMall  JHepris
TYWAETraH EPYFIMK YACTOTACHH OWHMIIM GHIAH “M3MKIM owann Ba YHI
HHTEHCHBIHrHra OOFMIHK 9Mac.

Epyrmixin 10THIHIIA Ba YHKapHIMIIN anoxmja TIOPUMAIAD ~ KBAHTI
6unan comup 6ynamn. Bynna momzanm xap 6up aromn EPYFIHK 3Hepruscin
¢akar GyTyH KBaHTIapuHH (SBHH GHp, HKKH Ba XOKa30) IOTHIUH MyMKl
Hypnanmu KBaHT SHEprHANApHHH KaTTAIHTH GHP XM SMac Ba (akar nypnanit
yacToTack 6mian Genrmianami. Epyrnuk wacroracy v kamyamix KaTTa Gyca é

YHH TYIKHH Y3YHTHTH 2 KaH9QMMK KHYHK GYIca, KBaHT SHeprusch Iy HYan;
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<

R
warta Oynamu. Ksant onepruscu /1 poumuit karramnkun (TInank HoMMMiTcs

6,66-107" apr/cex) vacToTa v ra KYNaiTMacHra Tenr

/l'\'=lli:~.
A

Oy epna v - EPYFINK TYJIKWHJIapH YacToTacH;
¢ - CPYFIMK TE3JIHTH.

EpyfInk TYJIKHHIaDH YacTOTACH KAHYAIHK KATTa EKH YHH TYIKHH Y3YRITHTH
KaHYaMK KHYHK OYca, KBaHT OHEPrHACHHH WIYHYQINK KatTa GYmimm smun
tywysapny.  Ulyspaii  kuiu, KYpUHaZMraH Hyp KBaHTIApH SHEPIHACH
MH(PAKA3HI HYP KBAHTJIAPH JHEPTHACHTa HHCOATaH KaTTa, ynbTpabunadma Hyp
KBAaHTJIApH 9HEPIISICH dca KYPHHAANCaH HYp KBAHTIApH DHEPruscHra Hiucbatan
KaTTa.

Ep)’l‘]llﬂ( KBAHT SHCPIrHACHHH MCTAJUI 103aCH TOMOHM/JAH IOTHJIHIIHJIA, arap
Oy 3Heprus SJICKTPOHHH METalla ymnad TypHiraH SHEprusHH eHrn6 yrumma,
SBHN YHKHII MM A HH Oakapuimmimuy yyyH etapin Gyiica, S1eKTpOH MeTamiu
Tapk Kinaj. Xap Oup snektpon gakar Gup EpyFnnK KBaHTH HEPrUACHHH 10T/,
Hynunr yuyH y3wiu0 UMKKan 31eKTPOH IHEPruscH, YHH Te3THTH Epyrmk
KBAaHTJapH 3Hcprisicura Gornk. By sHepris xanyanuk karra 6yca, 3neKTpornap
MO/JZIa ATOMJIApHJIaH UIYHYANHMK KaTTa Te3nmuk Omman yun6 wikamn. Iynpaii
KWIHO, DCKTPOHHH JKHCM 103aCHAAH 0301 KHIHW GYiinya Gaxapunran A YHKMII
MM Ba YHra KMHeTnk sneprus E Gepnuira capdnanaérran '""% ra tedr Gyinran

KBAHT 3HCPIrisicH KyiHaarura TeHr:

2
my
w=hv=A+—
2

6y epaa m = NEKTPOH MACCACH;
v QJICKTPOHHH TE3JIHTH.
Jemak, doroaddexkr hv>A 6Gynran xomwrapna, ABLHM KBaHT 3HEPIHACH
SNCKTPOHHHH  030J KWiMmra capraHaérra HuJaH  kaTra  Gynrannpia
kysatunaan. By dopmynanan xap 6up meramn yuyn ¢orosddexr xonucach

Ky3aTHJIa[MraH SHT KHYHK 4YactoTa v HH, abHH (oroaddekr “Gycarach”um
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&, R
= Jucobnam MymkuH. Bynna KBauT sHepruscH MeTanaH YHKHII HIUMHM Gaxapas
YuyH erapnu 6Ymu6, snexTponra kKuueTHk dHeprus Geponmaiinu (v=0). Bynan,

doroapdekr “Gycaracu” ymdy Merann josacuaan Gaxar unkuw win A Owian

& v c s
OeNTIIAHHILK MabIyM GYamn. 2= OKaHIMTHHM XucoDra oiraH Xoinna, Gauiai
v

dorosddextan “kumun” uerapacu Tymynuacw kuputinams. orosdiexri
KH3un erapack Gy (oTo3QeKT KysaTinamuran EpYFIMKHH JHI Kara TYKih
Y3YHIUTHIHD.
Dotoadext Gycaracu Typau Merannap ydyH Typnuda. Kyhnna a3
metaap yuyn poroaddexTin Kizun yerapach KuiMaTiapy KeJTHPHIITaH.
Cs K Na Li Ta Ag Ni Pt
2, 1400 1000 680 526 305 261 246 196
OneKTpOHNAp Ue3nii aTOMIJAH Kamuii Ba HaTpuiira HucOaTaH Mailu
aHeprusicura sra 6ynraH KBaHTAAp TOMOHWAaH ypub umkapunaan. Dorodddest
YCrapacH HATpPHif Ba JWTHIl YYYH CNCKTPHHM KYPHHAIHIaH KHCMUJA JKOIiIamras
Oymamu. Tantam, KyMym, HHKeN, NUIATIHA YIOAPHH CHEKTPHH  KYpPHHANN
KHcMizari Hypiap Gitan éputranza gotospdext Hamoén Knnaiiinap. Viapki
KH3WJ 4erapacu y.nb'mnt'mnadjma coxaaa H\'Oﬁ}lilllll‘ﬂ", YYHKH CIEKTPHH
KYpHHaHran KHCMHJArH KBAaHTJIAp SeKTPOHMapHH ymby METaJlIapaaH 0301
KINHI YYYH eTapi Oyiran sHeprusra ora osmac. ILyHunr yuyn KYTIriH
BakYyM/Ii (pOTOd/IEMEHTIapHH  Taliépram ydyH acocaH MuwIKopiii MeTannap
HIIaTHJIaaH.

CroneToB Konyni: PoTOINEKTPHK TOK Kemub Tymiaérram HYP OKHMHR
TYFPH NPONOPLUHOHAJ.

Epyrmix KBaHTH MeTamn atonmzan (akar Ouprusa snexrponnn ypit
YHKApHIDH MyMKHH. EpYRIHK OKHMM KaHUamMK MHTeHCHB 6ynca, smum Metam
1o3acnTa ymGy SHCPrHAIH KAHYAIHK KN KBAHTJIAp TyIIHa, IIYHYaIHK KYII COHI
971eKTPOHIAP YPHO UHKapHIazH, IeMaK, JOTOTOK XaM yHYANHK KaTTa Gynamn.

i=k-1,

Gyepna i - ¢oroTok Kuiimath, Ma;
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k - nponopunoHaIIHK Ko2dhdHnueHTH;
I - Epyraunm uurescnsnury, Jik.
DOTOIIEMCHINAPHN V3APO. YAAPHE CC3THPANIHIa KYpa Takkocnaw Kabys
xiiran.  POTOIICMEHT  KAHYAINK KaTTa TOK Oepea, y MIYHUQMIK cearip
xucodnanaun. PoTodneMeHTIApHI ce3rupanre 1 M EpyRmMK okMura TYipn
KeJIyBYH MHKpoamIiepiiapjia yiuaaau (Mxa/iam).
Ymymuii (MHTErpa) Ba CnekTpan ce3rnpank QGapKnaHamm.
DOTOINEMEHTIAPHH  yMyMHiT  Ce3rMpnuru  BoibppaM Tomamm  ozmii
YYETQHMII  9JCKTP JlaMIlanapura HucOaTan amnkmasams. By  nammanap
KypHHAJNTaH CTeKTpHH Oapua Wyprnapura (KM3Wi, MyIITH, CApHK, S, KyK,
Gunada, WyHNHIACK MRQpaKu3WI) ora 6¥aran ok épyrnuk Gepamu. By épyrmmk
VK,

KondacH WHWACH TOMOHWAAH toThnaan. Crannapt €pyrimk ManGau cudarnna

oKUMIIa ynbTpabunaduna Hypnap aespmu i

UYHKH YJap OJICKTp Jamna

YYFIAHNII TONACHHN XapopaTh 2850 °K Gynran namma KalyJ1 KiIHHTaH,

Byll}ll\ﬁ Jlamina é[))’l‘)llﬂ‘ll TabCHpH OCTHAA Q)OTOBHQMCIITJIQ XOCHJI KWINHIan
(ototoknu Yiuaii TypnO, orosnemenTHI Mypakka, ciekrphu Gapya panriapiTa
ara Gyaran EpyrIHKKa HuCOaTaH yMyMHii EKH HHTCTPA Ce3rHPIIHTH aHNKIAHATH.

DOTOINEMENTIAPHN  CIIEKTPAN  CE3rHpnurn Oy YHHHT TypiH TYIKHH
y3yHIHrHaarn EpyKIMKKa 6Yiran cesrupiuruaup. MoTosNeMeHTIapHH CeKTpa
cesrMpnHrH  TpadMK  KYpuUHHIIMAA TacBupnanaju. Bymnaa aGcumcca  yknpa
EpYFIMKHM TYJKMH Y3YHJWIH, OpAMHATa YKMAa 9ca  (JOTOTOK KATTAaiuru
KOILNANITHPHIAN.

Konopumerpusna  E€pyriMK  OKHMJIADH HMHTCHCHBIMKIADHHH  YiMawja
Kyiiars HKKH TypJari (JOTOdICMEHTIap HIUIATHIIA/IH:

o Tamku orosddexrra acocnanran (Bakyymin (oToasieMeHTIap);
o Tycysun  xarnammarn  Qorosddekrra  acocmanran  (“Benmium”

(oroanemenTnap).

Tamku  dorosdpdexrra acocnanran  doroanementiaap.  Tawku
¢otoadpektra acocnanran  GOTO3NEMEHTAAp HKKHTAa acocHii rypyxiapra

Oyminam:
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1) Bakyymnm;
2) ra3 TynaupunTan.
Tamxy Go1od(PexTin GOoTodIeMeHT-
nap mmmami Callol KYpHHNIIIIA OYm0,
Aalfe i yui  nunga  QoTokarox  Ba  akol
KONNAITHPHITAH (pacm 231)
doTozieMeHT KaToad cudaTHia b
GalioH MYKM [03aCHTa YTKa3WIraH ionk
Metamn (oJaTAa MIIKOpMH ep  Meram
KaTnamy xu3Mar Kunaau. Karox onmm

yun®  umkaérran  )OTODIICKTPOHIADE

TYTIIOBYM aHOJ KOIUIALITHPHIIA/. AHOI
Pacwm 2.31. Tanku orodaddexr

Xalka laknn Oepunaaw Ba Yy  Kartoan
- oTo INMeMeHT ospiaIy 2 ik

Tymagérran EpyFINKKa XaJlaxit
Oepmaiiran Xonataa koinawTnpunaan. Katon Tyrpucnaa €pyrnik OKHMIE
KAaToAra TYUIMIIM YUYH THHHK WIMIIA ywacTkacH (TyiHYK) KOJAMpHIam
Bakyymmt oToanemMeHTiIapAa OaLIOH HMYHAATH ra3 JOKOPH  CHIpAKIAHID
JlapakacHraya (IO'° MM.CHM.YCT.) cypub onmmamn. Ias TYILHpHITS
oroanemenTIapaa sca damron 0,1-1 MM.CHM.yCT. GOCHMHAA MHEPT ra3 (aprox)
GunaH TynIMpHAAZN.

DOT0I1EKTPOKATIOPHMETP Ba CIICKTPO(OTOMETPIAPRH Taiiépnaimaa CypbMa-
1Le3MIDMI Ba KHCI0POA-NE3MiimT (OTo3IeMEeHTIap HILIATHIAIL.

CypbMa-Le3HIIH (JOTOINEMEHT KAaTOAH LIHIIA 103aCHTa cypbsma Oy rnaphi
KOHJIeHcaumsIam iynu Ginan ommsaan. Bysaa kamuumurn 150 Oynran Mera1
cypbMa KamiamMH Xocn KwiuHaan. CypbMa  KaTiamu  uesmii Oyrmapiu
KH3HPHITAna SpHM YTKAsTHY XYCYCHATJIapHTa ora 6Ynran Kumepmii OHpHKM
(oxTmon S6Cs;) Xochn Oymazm. SpuM YTKasrHY Kamiamm o3acHra KaTomsi
YUKW MIMHH TacaiiTHPHI Y4yH UE3HH aTOMiapH ancopOums KamHa

Ce3rnpaHKHE OIHPHII Makcaauia Taiép dorodaon Kariamra kam MHRAOpZarH

KHCIOPOA EKH ONTHHIYTYPT Nap/iapi OHIaH TabCHP KIIHHAIN.
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AHOHH TaliEpIanl YOyH HiKes HILIATHIAIH.

!\’HC)]O])(),’I'i >3 i (i)OTU').’!C.\ﬂC]iT.'il!',\ OanmoHnl WA JIBCOPAEpHTa

KYMVID KaTdamiii Vikaspin Ownan tafiépnanann. CYHrpa Xymyw Kawsamu
OKCIJUIAHAA} Ba OKCIJUIANHIAH KatiaM uesnii Oyrnapnaa kafitapumags. Byiina

KaT0AuMN Faamp-0yyp 1osacura uesnii ato

apn ajacopOums Kumnazn. Opamik
KaTiiaMm HCSHﬁ OKCH/IH Ba KyMyNl OKCHIMHH .\mii;m JAHCTIEpe 3appajajiapiiad
nbopar. Illynnaii KuinG, KHCIOPOA-LE3NTiIM KaToOA KyMyIl KariamMH Opaink
KatiaMm, cudatiaarn sipuM YTKa3rHd Ba YHH 103acHTa aJcopOums KWIMHTaH 1e3iii
aTomaapnaan néopar.

DOTOANEMCHTHI YyJIall cXemMacH
pacM 232 na KenTHpWiraH. AHOA

3AWKHPHA  Y3rapMac  KywIaHHILIH

manGa (150-250 B) Ba R, kapumimrn
MaBKyd. DOTO3NEMEHT EpHTIIIraHia
YHH KaToIM 3MeKTPOHIAp SMMHTepIail

Gowmaiin Ba aHon 3amwkMpHaa I,

¢oroTok XocHn Oynaau. /, KuiiMatn

Pacw 2.32. Bakyymmi roTosnieMenT EpYFIIMK OKHMHM HHTCHCHBIMIH ¢ Tra
cxcMacH TIPONIOPLHOHATIHD.
l,=x-¢

EpyfiuK OKHMM KaTTIMIH Y3raprauaa NponopusoHan pasuuja (oToTok

XaM y3rapajii Ba UHKHII Ky'WIAHHIIN KaTTaauryn
Vew =1y R, =x-¢-R,
EpYFIIK OKMMM Y3rapHIIMHK TaKpOpJIai.

DoTONEMEHTIIAPHN  KYJUIaHWIMIIMHKY ~ GaXonamwja Ba  MUUIATHOI
PeAMMIADHH TaHJAIIJA XapaKTepPUCTHKA Ba NapaMeTpiapiaH Qoinananmiany.
DOTONEMEHTIAPHHE MyXHM XapaKTCPHCTHKAJIAPH KyifHaariiap Xucobnanamm:

1) épyFMK XapaKTepPUCTHKAcH, ALHH v, =const Oyaramma I, = /(@)

OoFrnHry;
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RES) BOJILT-aMIIep XapakTepHCTHKACH, BN ¢b = const 6Ynranna, I, = f (v,) Gormmm;

3) CHEKTPal XapakTepHC-THXKACH. (OTOINCMCHTIAP CC3THPINTHEN Ty TVIKIK

Y3YHINTHIAr EpyFmiK okiMaapira o

rann nboaanaiiu.

CypbMa-ie3niing GOTOICMCHTHIEHT THNABHIT CIICKTPAJ XaApaKTCpHCTHRac:

Pacm 2.33. CypuMma-nesuiinin goroanemenTHi
CIICKTPAJl XapaKTCPHCTHKACH (KHCHOPOII
Guman ceHCHOMI3ANNA KIIHHMAraH —
Y3ITYKCH3 UH3HK, CCHCHOMI3aUMANAHTaH —
NYHKTP YH3HK)

pacm 2.33 ja KeaTHpiran By
(OTONIEMEHT CTIEKTPHH KHCR
TYNKHHIH, KYpHHAIMTaH &
ynbTpaduBagma - coxanapiu
jokopH  cesrmpmmri  Oun
axpami6 Typauu. YHHHT KB
yerapacH 700 HM X
AKojulamrad, OrpH H3NKE
Y30K yabTpaduHadn:
coxanapaa  TYWIHIIN  Kan
CC3rHPIHTHHN Kamaitny
Gunan  omac, Oankm  Gams

IIHIIacH THHWKITHTIH

ynbTpaGuHadua Hypnap ydyn macaimmm Ownan Gormuk. CypeMa-nesiiie

(oTOdNIEMEHTNAPHH HHTErpan Ce3THPIHTH eTapiiya 0KopH Ba 100-200 ma/mi i

TalKHI KI1aam. }OlCHOpOﬂ-HC!llﬁﬂll

poroanement CIICKTpa

XapakTepHCTHKACHAI (pacM 2.34) y3ura Xoc XycycHATH ymn CTICKTPHH Y3ji

|
3
1|
J\
i
:

h
3|
4

Pacwm 2.34. Kucnopox-uesniimi doro-
9MEMEHTHH CINEKTPAT XapaKTepHCTHKACH

TYNKHHIIN KHCMIare
Hypnapura  (750-1000 nv
10KOpH ce3rnpiu B
YIbTpabunapma  coxanaps
Karop MaKCHMYMIapHi
MAaBXKYIUTHI 1 XHMCOOIaHamH.
DoTosmeMeHTapH!

MYXHM niapaMeTpapHi

111



onpit 6y =0 GY¥arania. QOTONCMEHT 3AKHPHIA YTYBYH KOPOHFYIIHK TOKH

Xicobnanaan. K(\pomy.'nm TOKiHH KaTOIHH TCPMOICKTPHK IMHCCHACH Ba KA

1. lhinwa 6¥itnua Yrysun Toknap i

~ ~ -7 -8
KaTTanurura nponopuuonan oyaud. ozaraa 107-10° A un tamkun

Blll(_\'}’,\l,‘l“ l}lOTQ').']CMUI!'I.’I&{PHH KOPOHTYINK TOKH ras
TS",'LTU!]’)I!.']l‘{l]i,‘mplll'a HHcOaTaH aHYa KHYHK.

DoTo3neMenT GOTOKATOIAPH CE3THPIIHTHHH BAKT aBOMIJIA Y3rapMaciri
MyXiM XucoOnanazn. dorozniemeHTIapAad ¢oiinanaHnm amanuériia (xycycan
KIICTOPO/I-Ue3Nit KaTo/UTH) yJapHH Yapyalll XomncacH Kysammwiagd. Y wmynma
HaMOGH OYnajuiku, EpyfiMK OKHMHHM KaTTa KuiiMamiapuia ¢oroanement
Ce3TMPINTH BAKT aBOMMJIA TE3 Nacasny Ba Gab3nna GOUIAHFNY KaTTamurimm 25
Y% raya eTHuIH MyMKHR. Arap Oynjaii “aapuaran” dotodnement 6up Mynua akt
KOPOHFYJIHKIA JKOIUIAIITHPIUICA,  YHH CC3THPJINTH  JeApii  GouutaHFny
KiiiMaTHraya THKIana. CesrHpIMKHE BAKTHHYANNK HYKOTHINIINAAH TalKaph
doToaneMeHTIAPAA  CC3TMPIMKHIM  KaifTMac  HYKOTHINIIE  XaM  Ky3aTHiamw.
Kutenopoi-nesniim xarouiap 40-50 coaT Huniarakjal KeifiH yjlapHi ce3rnpimri
Gourtanrny Kartamurura nucdatan 75-70 % kaiitmac nacasan. CyphMa-ueanit
dorokaTomm HOTOdNCMEHTIIAP/IA Ce3TMPNNKHN GoLanFiy KuitMatira Hucbatan
60-50 % kaiirmac nacaiinmn 3000-4000 coar muaTuirasjan keiimn coaup
Oynamm.

T§eyun Kataamin gorosnementiaap (doroamonnap). Hyp aureprusici
Gan3n ApUM YTKA3THUIAPTa TyWTaHHaa MUKH (OTOIDEKT XOANCACH Ky3aTHIIAMH.
YV uypnanaérral JKMCM KAPUIWIMIHHM KaMaifuuniga Hamoén 6ymamn. Wuku
doroapdexTri GH3MKABHI MOXMATH NIYHJIAKH, EPYFIMK KBAHTIAPH SHEPrHACH
TALCHPHAA APHM YTKA3rH¥ KPHCTaml naHxkapacuparu Gawnau atomnap Ownan
GoFnanran  SNEKTPOHNApHH 0304 Oynumm  Ba  ynapuu  YTKasyBYAHIAK
3JIEKTPOHIIApHTa alianuiK coaup 6ynanm.

Hukn dporoaddhekTna SMEKTPOHTAp MOMJAHH Tapk STMaiimn, Oankn yHH
wunja xapakarnanaau. Mukn dorosddexr Epyrnmknn Moama muura erapinya

KMpranua naijo 6ymaum.
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Slpum YTkasrrunapuu HuKA GOTOIGHEKTTa MOHHIIMIH TYCYBUYH KaTiaw:
q;UTO‘)I‘C.’\lCHTﬂ‘JPHH = (})()TO,'IHO,’X}K\])HH SPATHINIIHAG (})Oﬁ,’l'dﬂl\“ll.'lﬂll

d’OlU.‘frlo,‘l}i(‘.]) (.I)Oi()?.’]\TKITlH“\' KOJIOPHMEIPAAPER 1’3)“16]1:13111;1:1 KCHI HINJaTHILL

DoToMo SpUM VTKasrian o GVAnG, yui TecKapi TOoxu p-i ¥t
épurlmrun:mml’;‘. QOFINK. p-n S"I‘HUI CKH NCKTPOH-TCIINKIIN ;’11(11] 6)’ HKKHT
TYp/N YTKasyBuaHIMKKA 3ra Gynran spHM yTKasruujap ucrapacniari coxauy
doromton wyHait Taii€pranaguKn, yHH p-n YTHuIM GHp TOMOH/IAH WIHWaY
TyifHyKra KapaTiuiran 66, y opkann €pyFIMK Tymamn. p-N YTHIIHH HKKIES

YTHIIH EPYFNMK TabCHPHAAH XHMOANIAHTAH Oymamu.

Maxnymml, ApHM S’TK&SI"H‘lﬂapHH §'m<a3yBHaHmlm XaM 3pKHH 9JIEKTPOI

Ba XaM TeHINKIapHH (KoBaneHT GoFmapHAari SNEKTpOHJIap/aaH 03011 G)".‘IJZ»

ﬂTOMH‘) XapakaTnanvuH Ounan  OOFNMK. Bllp“ﬁ‘“l X0iaa 3apsiil SJTYBYRE

Manduii (eraTus), MKKMHUH Xomua 3ca Mycbar (nosmTus) OVaaam. S

yrkasrnunapaarn Oy YTKa3yBUQHIMKIAD TErMULINMA 3NCKTPOM €KW N THIIL
yTKﬂZlyB"lillUl"K Ba TEWIHKIH EKH P THIHIAard S’TKZI}}’B‘I{IHJHIK ael HOMJIEHLY
Slpum YTRasriamm ac6obnapun Taif€pramaa AKKON HaMOEH Gyuran Gup nyp
YTKasyBualiHKka ora Oyiran spuM YTKasrmujmap sapyp O6ynaxm. Bup Typazi
YTKa3yBYaHIHKHH HKKHHYHCHIA HHCOATAH YCTYHIMIHIA SPUM $TKasriyra o
MOAJanap apanauiMa MOJIANAp aTOMAAPHHH KHDHTHII §iymn Gunay IpHLE
MYMKHH. SpuM YTKasriuaapaa opkuH SEKTPOHNAPHH OWHIINIa 06 kenys
apanaiunanap OHOp, TEMNKIApHIT OUNIIITA ONHG KedyBummap ca axucnm;r:
neb roputinany. Macanan, TYPT BaleHTAH S/ICKTPOHNapra sra Gynran repmasi
KpHCTamira  Oeml  BaNeHTIH MHIIBSK  aToMiapi KHpHTIUICA,  anek
YTKasyB4aHiH €KH N THIHAATH SpHM YTKasrnunap ommnamy, TVpr Banems
TepManHii  KpPHCTAMHra Y4 BANCHTIH  HHIHIT KHPHTHITalMa  3ca, Teums
YTKasyBYaHIH €KH P THIHIATH SpHM YTKasruunap Xocun KWIMHaZH, n uns
APHM  YTKQ3THYIapAard SNCKTPOHNAp Ba P THIH APHM  YTKasriwiapsn

TELIHKIIap acoCHii TOK SATYBYINAP, 03 MHKIOPAA P SAPHM VTKasrmanapna magsy:



Kasrpynapiarid TCHINKIap HOACOCHY

\J‘S"JI“‘.H ICKTPOHIAP Bd N THIIN \

INTYBUHIIAD :lCG HOMIAHAM!.

Tamxn Kyujanii Mandan YianMaranaa spam v

3THYHM P-0 Y THnary

ICKTP  3aps/lIapiil XaparaTananium acocuit 3apajad  ATYBYHILIapHI 6"[)

SE’KRU_\’B‘HHIIHH( coXacHaan MRKKHHUMCHra ,'i'u!li)(})}"ill}l.li“illm AdpakTepHra sra. n

THITHJIATH  5pitM 5"[’I\'il'ﬂ'li‘l,‘l&l DJICKTPOHAQP  KOHUCHTPAMACH P THIUNE HpHM

yrkasriura nncbatan Ganana Oynrannurn cadadnu 9JCKTPOWIAp P THILIH SPHM

YTKasTHura yHU 4erapa KartiaMHHH MaHbuit sapsamnab auddysns Kwmeag. p

THIMJArH ApHM YTKa3rMYHH 4erapa KaTjJaMH JNCKTPOHNapHH iiyKotn6 Mycbar

sapstaHaj (pacm 2.35). Avinan nrynaait Xoaucanap remnknap Gnnan Xam pyit
ORI Ocpanu Ba ynap n THIMZArH
P [——

1 repmnuk | reprauxk

e Sttt R yTkasrira auddysns KimHub,

[ —————

| yerapa Kamiamiaapuaa )“'ma

KyTOnu  xjummua  3apsamap
XOCHI Kinam. Karnam
qerapacuia maiino  Gymaérran
tazoBuit  3apsunap p-n - yHm
coXacHia  QNIEKTp  MaiiloHHH

Xocun  kunamd., By  Maiiion

wyHjaai  fyHanranky, 0301
Pacm 2.35. Typiu THnaaru yTka- 97ICKTPOHJIAPHH N KaTIaMAaH p
3yBUAHJIMKKA 9ra OYran spum

JTKa3THWIAp YerapacHa oNekTpon  KAWIaMra - Ba - TellHKIApHH

TEUMKIH YTHITHHN XOCHIT O num: Kapama-Kapiiy fiyHaniua
a-MKKH YTKa3yBYAHIMKKA 3ra

Gynran repMannit wiacTiakanapy;  AAdPysna L
6-n Ba p THIKJArK repMaHUit TyCKMmMK  Kkunagd.  Lysuar

yerapacuaa $azoBuii 3apsUIapHUHT
XocHJI Oynmm; B-n Ba p
THINJArH FrepMaHuii yerapacuaa 3JIeKTp MaiiZIOH NOTEHLHAN TCHK
(azoBuii 3apsUIapHA TAKCHUMIIAHHILHN;
r-371€KTPOH TEIHKIH YTHIIAA
NOTEHUHAUTAPHH TAKCHMIIAHHILIH 6ynrannry  cababnu  Gawnsu

Y4yH p-n YTHII ydacTKacujarn

€KM KaTTa KapIIWIMKKa 9ra

X0JUlapAa TYCYBYH Kamaam ned
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DoTOMONIAD CXEMANA TAILKM OHeprus ManOan Onnan (poTosmom

ki, DoTooNIH PeAtnIa rabMpHIam naubain

aunza Oeprnau. Arap Goroe

])C?:{ll?\i) Ba YCi13 YIQHULIN M

KVWIRHHIIH (ilGT\DfI\){\'.L‘lﬂ ra TeCKapil

CPUTHIMACH, 3aBANPAA YHUAINK KaTTa OYnmaran Teckapi (KopouFyHK) Tok (It

20 mka repmanniing GoTomoinap yuyn 1-2 MKa KpenHuiiM JUOLIap yiy
yranm.

DoTO/MO] EPUTANTAHIA KYUIMMYA NEKTPOHNIAP BA TCUIMK/IAp COHH X0
6ynams. ByRHHr HATIDKACHA HOACOCHI] 3apATApHH (SMEKTPOHIAPHH P COXAL:
COXara Ba TEIIMKNApHH TECKapH HyHamMIAa) YyTimu omam. By 3aHKHp/a 10k
owumra onud Kenaum.

Bentim pexnMaa EpyFIHK OKHMH TabCHPHAA doToanoIa kT
IOPUTYBYM Kyd XOCHN Oynamn. DNEKTPOH-TCWMKIM YTHII BA YHra CHIOW spi
YTKa3ruy ydacTKanapiHi EPHTHAHIINA ynap YpTacia deKTp IopHTYBUH Ky
xocun Gymnan dotoranbBannk aQhexT 1ed nomnananm.

Slpum  yrrasriura  TywaétraH  (OTOH OKMMJIApH YHIa OMp My
MHKIOpAArH XapakaT4aH 3apaX SNTYBYWIAPH — JJICKTPOH BA TCLIHKIAPHN X008
kwnagn  (pacm  2.36). VYmapum Oup KHMCMM  YTHID  KaTiamura s
KWIHHNINAA peKOMOMHALIA KITHHHIITA YITYPMaiH Ba yerapanapraya Gopi
eramn. YTH werapacHaa SMEKTPOH-TEWMK Ky(Taapu YTHII 37eKTp Maiizos
TavcHpiAa axpariaazu. P-n yuun noacocwii ontysumnap yuyn Te3IaTHPYB

XycoGnaHaa Ba UIYHHHT yuyH Oy MaiiloH TabclpHaa ynap i ¥ TOMOHIT
onnb Tauwianazn. Byrpa Temmknap p coxara, sneKTpomnap oca n coxara o
Talaanazn. AcocHii 3apsa SNTYBYRIAp 3¢a YTHII MaiioHn Gian ¥3 coxanapis
ymanuG  KonuHamH.  Hamikaza  koMmencaums  Kemmmmaran 3apsAapit
TynIanHmy pyii 6epaan Ba p-n ytriaa Gotosnektp IOPHTYBYH Ky4 (¢).3.10.K) je6
HOMJIaHaZHTaH KYLHMYa NOTeHUHALTap GapKu a0 KuHHam.
®.5.10.K KarTamuri EPYFIMK OKHMH HHTCHCHBITHTHTA GORNMK Ba OJaTR
BOJGTHH YHIHMK YIYUUIADHHH TalUKHI KWIami. Arap Gymna p-n CTpyKTyp

3alKHPH TYTAITHPHIICA, y XO0J4a yHAa (b.3.lO.K TabCHPHJA 3MEKTP TOKH XOCi!
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KWIMHAIN Bd YU KYui CDYRIMK OKHMK KaTTAINTH BA JOKJAMA KapUIHIing
Sormi. PoToAMO EPHTIIMILNAA XOCHT GYnran ok Kyun Kyiunarn dopreyna
Sunan npoauIanAL:
i=iy-8-1,
dy epia i, = 1o Supmirk uuTeHCHBINTH B 1 oM GHPIK 1032 yayH (OTOTOK;
s - OTOIEMENT 103aCH, O
I - EpyFIINK HHTCHCHBIIHTH, JIM.
Bup xin oTosnemMenTIap yuyH s Ba i, ¥3rapmMac KaTtanuknap 66,
ynapH# OHTTa KOHCTaHTara OMpPJIAIITHPHUII MYMKHH:
Jo RS ke
¥ Xouna
i=K-J
ABHH, TOK KaTTAIMTH (OTOIEMEHTra TYIIAETTal EPYFIIHK OKINIT HHTEHCHBINTHTA
TYIPH NPOHOPIHOHAIND. W
dotoauomIapHH HHTerpain | Bl L |
ce3rHpanry oA (OTOTOKHHM Kelud
TywaéTran EpyFimnk OKHMH

uHTeHCHBIUrHra Gynrau mucGaTnmup.

DoT03ICKTPOKATIOPHMETPIIAP YUYH

unTerpan cearupaurn 300 ma/nm an
kam  Oynmaran  doroanemenTiap Pacw 2.36. Epyrmix Tascuprnarn
WUIaTHIAIH, NEKTPOH TEUIHKIH YTHII
Qoroanonapun Epyrimk
XApPAKTCPHCTHRACH YHIArH y3rapmac KyunaHwwjga (oTojMoA TOKHHH EpyFIHK
OKHMH KaTTTHIHIa GORIMKINIHEN ake oTTHpamu: U, =const 6ynranna, i, = f(I).
PoToxHoAHN EPYFIMK XAPAKTEPUCTHKACH EPYFIIHK OKHMHHH KEHT JHANO30HMIa
4H3HKIH GYnann.
DOTOAMONHH CMNEKTPAN XapaKTEPHCTHKACH YHWHI CNEKTPal CE3rHpIIHTHHK

yHra Kenud Tymaérrad €pyFINK TYIKHH y3yHIHTHra OORTHKIHTHHH Kypcarajm.
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¥nrHHa QOTOIMOMIAPHN T KATTa CE3TMPIUTH TYIKHH Y3ymanry 540-560 o

Oynran EpyFiuKKa MOC KeIaji.

2.4.3. DOTO3NEKTPUK KOJIOPHMETPIAPHIE AcOCHii Typaapn

DOTO3NEMCHTNAPHN  KANOPHMCTPHLIA  JLIIATIL

i naiizo  6¥iaéie

(OTOTOK KaTTanurimi MabayM serapanapia (GOTOIEMEHTra TyIAETraH Cpyrin
OKHMH MHTEHCHBIIATMIA UH3HKIM OOFNAHMIIMTA acocyaHraH. Arap [, JOMME

MHTCHCHBNMKAATH EPYFMHK OKHMH ityniaa OysnraH opHTMa COJMHIAH KIOBT
KOWNAWTHPIIICA, YHA EPYFIMK OKMMH KIOBETa OpKaiM yTra4 / HHTCHCHBIHEL
ora OYnamu. Bynnal WHTCHCHBIWKIArH EPYFIMK OKHMHA [, MHTCHCHBIHKIN
Gomnanriy Epyrnnk okuMura Hucaran kyucns GoToTok Xocil Kiuiaau. Mo
KOHUCHTPALMACH KAHYANMK IoKOpH Oynca, | mIyHYanMK KHYHK Ba Mails
KaTTanukaari GoToTok Xochi Kininawm. By xona Goumanruy pyink oK
otimK 6yimya Byrep-Jlamdepr-bep konynmuaan ¢oitnananmd, DPHTMATD

Gysran MoJUIa KORLIEHTPALMACHHH XHCOOIaW MyMKHH:

/,
D=lg—"=¢-c-b
/
Bynna /7, ypunza dorosneMeHTHH TaKKoCIAam IpHTMack OpKanm e

EpYRINK OKIMIT OWiiaH EpHTIUIranAa XOcHI GYiraH Tok Kywm, / YpHiza

Oysuiran opuTMa OPKAMM YTraH EPYFIHK OKHMH XOCHI KIUIFAH TOK KyuH Kaf}

KHJIHHaH, 9yHKH CTONIETOB KOHYHHTA Kypa i=k-/.
DOTOINIEKTPOKAIOPHMETPIAP YINAlIAA HULIATHAAMHAH poroanementiy
COHHIa Kypa 2 rypyxra 6ynuHazu:

a) 6uTTa (oTo3IEMEHTH doroxanopimerpaap (61p myj

P Exu Gup enam
acbo6nap);

0) HKKH (OTOIMEMEHTH (oTOKANOPHMETPIAp (MKK

HYDPIH EKH MK
eJIKAITH).

Bup gorosnementin doTokanopumeTpaap. Bup dorosnementn oxui

(oTosieKTpoKaNOpHMETPAAp cxemacH pacm 2.37 na KenTnpuiran. By Kyprmvan
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CpyFianK Mandan (1) cndariiaa akkymynarop oatapescnian (2) TabMUEIanaaNI o
6 &k 12 BombTam uyraaninn Epririun mnatuaran. Kousgencarop mmunsacy (3)
CPYFIMK HYDIAPH OKMMIHE dnadparma (4) opram cserohuistp (5) Ba spuina
conpiran xiosera (6) opxamt Qoroxiement (7) ra iiynantapamr. Cenewnn
Gorosnenent  orororit 50-120  OVamimamy 1ukanara ora Oyuram  cesrnp
rajnporoveTp  (8)  Omnan  Youanams.  Bymwjpait  doroxanopmmerphapian
Qoiinananniranaa  EpyiaK  OKMMHHM  OYsiaran  spuTMa  OpKamd  Yruwnaa
TaIbBOHOMETP  CTpesKkacHHi Gypmmnumnt Gesocuta Kaiinl KuwinHamd. Epyrmix
OKHMHHH KIOBETa JICBOpPJIapHiaH aKCIaHHIIH Ba 9PHTYBYH TOMOHHIAH IOTHIHIIH
cababny HYKOTHNHMIIMHM XHcoOra ONMII yuyH Yiayam HOM 3pHTMara Hucarain
Kyiinnarn taprubpa amanra owwpunand. Kioserara Takkocaaw spHTMach
Kyiilla;t Ba raJbBOHOMETp CTPEIKAcHHM OFMIIN (n GYmunManap) aHHKIaHajH.
CyHrpa KioBeTara TaxjiMil KWIMHAETTaH JPUTMA KyIiHJIaIH Ba SHA rarbBOHOMETD
Kypearmini (ny) anmknadand. Arap /, Kenn® TymaérraH EpyRiMK  OKimMiH
HHTEHCHBIUTH, / YHH HON SPHTMA YMKHUILIArH MHTCHCHBIMIH, /, EpYFIMK
OKHMHHH OYsUIraH S5pHTMA COJIMHIAH KIOBETAJaH YHKHIUMAATH HHTEHCHBITH

Gyca, ynia HOJ HPHTMANH KIOBETA ONTHK 3HYINTH KyiHariya aHuKIaHa:
oL ds ‘
lgl— =(gl, —tgl,=¢"-b
1

Oy epna &' = HOJI 3PUTMAHH HOTHIHII KO3 DHIHEHTH.

DpHTMa CONIMHIAH KIOBCTAHH ONTHK 3HYJINTH
1, ' .
tgl—» =gl ,—(gl,=¢"b+&"-c-b

6y epna £" - OYAnran 5pUTMaHK I0THIHL KOIQULIMEHTH;

¢ = 9PHTMA KOHUCHTPAUHACH.
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l 2 |
H;_J'AZL.A
—{} |t

Pacym 2.37. Tyrpu Tancupii GOTOKONOPHMETPHH NPHHLHITHAL
CXeMacH:
1-épurriy; 2-0aTapes; 3-KOHGHCOP JTHH3ACH; 4-nuagparma; 5-
CBeTOMMNBTP; 6-pHTMA Kyliiuira KioBeTa; 7-oToICMEHT: 8-
ranbBaHOMETDP
Ellpllll'-lll TEeHrJIaMaHH HKKHHYHCHIAH aﬁnpcak Ky\“umaru XOCHJT KIUTHHAI
lgl, —lgl,=¢"-c-b
I'ansaanomcrp CTpEJIKACHHH OFHIIH KIOBCTallap1aH uHKaéTran ép,\'r.m

OKHMJIapH HHTCHCHBJIHKJIAPHTA NIPOINOPUHOHAN, ALHH % :% ‘ By"]_m"
2 i

{gl, —(gl, = (gn—{gn,
TeHrnamanapHi Takkoc1ab, Kyiiaaru XyJjocara Kenamms.
lgn—tgn =¢"-c-b

Wlynpaii KWMG, n Ba Ny KfiMATIApHH GMIran Xonna 3puTMa omms

D=tgl=c'cb o
SHYIHTHHH =g 7 = XHcoOIaLm MYMKHH. Bynui

. n
(orokanopuMeTpnapaal doiirananuTanga [gr HH MOJA KOHUEHTPAIHACHT
1

GOFMMKIMTHHH aKC OTTHPYBYH KalIHMOpNamran rpaduk Tyswra. OSpums
Jlambepr-bep Konynura GyiicHuran Xonatiapaa Oy OOFIHKIMK YHIHKIH Oynam

BH]JJIMK AHHKIALUIapaa ]‘pad)llKHH Ty3HII IIapT 3Mac, CTAHJApT Ba TaIKHKOI
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JTH

ACTraH SPpHETMANAPHN 5”51‘{1‘.!1! MABIVMOT

S
dapu acocuaa mMoana KOHUCHTPALNAL
AHUKITABA .

B\ ilCGOl—YHlP,'IZl ONHHAMIras AHUKIMK  VHYAIMK  Karra omac  Ba

Oon

1) doTosnement cudati; 2) EpUTHII peXEMEHN

goumiinurn. Minonwms  BaTHs apHit EPHTX'H‘! ‘ls"i’ilﬂlllllll PeANME JIOMMi

CaKJIAHTAHKdarHa QJinia MYMKHH. ]_U)HHH]‘ YUYH 6)’!1.’1(1ﬁ ilCﬁO()Jlil])
ARKYMIYATOPIAP TOKH Ounan €xku 3JICKTP TapMOfiaan CT&IGI!J]I!Z;ITD]? OpKaIH
TABMHHNAHAMH; 3) TaJIbBAHOMETP KYPCATHULIADHHHM TAaKpOPJAHHUIM BA YHH
WKAJACHHH TCHT YITYOBIMINIHTa GOFIMKIHIH.

Bup dorodnementan  ¢orokanopumerpnap rypyxura KOK-2 pycymm
(GOTOINEKTPHK  KOHLCHTPAUHOH Kojopumerp (pacm 2.38) Xam  Termuuim.
Konopumetp cserodnibtpnap épmamusa axparunazurad 315-980 um Tk
y3yHIMKIapaarn  0an3n  AManasoH  yvacTKanapuia CYIOKIMKIN 3pHTMAnapHu
YTKA3YBYAHINK KOO((HUNCHTHHI Ba ONTHK 3MWINTHHI YIMalra, LIYHHHTACK
Japaxalanran l'|)£ll]ll|l\'llﬂp TY3Hl  yCyln Ownan SpUTMaNapaars  Moaaa
KOHUCHTPALHACHHH aHHKIIamra MS"HR\'&L‘UIHH!‘HIL KOJIOPHMCTP LIYHHHTACK, g’TyB‘IH
EpYFINKIIA IMYIILIS BA KOJUION 1 3PHTMANIAPHI YTKa3yBYaHIHK K03 QHUHCHTHHN
XaM yuam uMKonusTHTa ora. Konopumerpua YTkasyBuanimmk Kod(QHUIUmMeHTHHI
ymyam yerapacu 100 pan 1 % rava (ontuk 3uwmk 0 xan 2 rava). Hypmasum
manGan cnparuna KI'M 6,3-15 pycymnn maiiga ymuammi ranoren EpuIriiu
HUUIATHIITAH.

AcGobaa Hypnannm sHeprusicusn KaGyn kuirnd cudartnga 315-540 um
CHCKTPA AHAnNa3’oHua uumam yuyn ®-26 pycymnn Tamkn Qoroapdextin
doroanemenT Ba 590-980 uM cnekrpan auanazonpa mnuam yuyn ®J-24K
pycymm otoanon Munathiran. Yimam watwkanapu 100 6¥maMamu mkanara
sra Oynran M907 pycymnu Mukpoammepmerp KM INKajacH YTKa3yBYaHIMK
koapduunenti (T) Ba onTuk 3uwmk (D) xuiiMamiapuia napakananras M907-10
PYCYMIIH MHKpOAMIepMeTp Huuiatunany. Ac6o6 uuun ToMoHNnapy yndamu 2, 3,
5, 10, 20, 30, 50 mm 6¥nran Tyrpu Gypuaknu Kroperanap GunaH TabMHHIAHAIH.

Acbobaa 315-980 HM chekTpam JMano3oHJard CHeKTpal HHTCPBALIAPHH
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Ta CBETOMMILTPIAD MABKLS

YuVH JMCKAa kofamrTmpuiran 11
AcGo0un Tavammnam 22022 B xyunanuurin acrotack 50/60£0.5 T Oyaras

S"Sl APYBUAH TOK TAPMOTHAAH aManra omupinain. KO.’]OPHMCIPHH nmaccac 12 xr

Pacm 2.38. KDK-2 dorosnextpokonopinmerph:

I-nHKpoaNTEpMETP; 2-EPHTTHY KOMKOTH; 3-CBETO(MABTPapIn Epyramk
JacTacHra KHpHTHII TyTKHYH; 4-KIOBETANapHH EPYFIHK JacTachra KOfnamrmipin
TYTKHYH; 5-pOTOKaGy1 KHATHUIAPHH yiaul TyTKHYM; 6-ac606 KYpcatuimmay 100

GOYMIHMACHra KY10 Ba aHHK YPHATHI TYTKI1
AcGobma  YTKasyBUaHmMIK  KO3(HUHEHTHRM AHHKNam  yyyE
(oTodneMeHTIIapra HABOATMA-HABOAT TYNK BA TAUKMKOT STivtaérran CYIORII
OpKam! YTraH EpYFMNK OKHMIapH HyHanTHpHIamm Ba Gy OKHMIIapuH HucGart
aHAKIaHa . EpYFIIK OKUMIapHEH HHCOATH TaaKMKOT sTnadrran IPHTMAKH
YTKa3yBYaHIHK K03 HIUHEHTH XHCOOIana .
Y4
T'=—-100%

o

Konopumerpna Oy mucbar Kyiimmarmya ammknasami. Jacrnad, Epyr

OKHMHTa 3pHTYBYH €K Ha30paT 3PHTMACH KyifHITaH KiOBeTa XoiUTalITHpHAAT:

12!



KOTOPHMETPHIE Ce3rMpIIi Yaraprupa TypuO, YTKasyBuanink Kod(dnmmer

wkanacH kypeatri nl 100 6¥aunmara erkasunann. Wynnail xnmuG, tynmx
Epy:anK okunMm /, mapTms pasnnga 100 % kaGyn kummsams. Cyurpa épyrmk |

OKMMHTA TaXuii oTHA2C¢TIaH CYIOKIK COJMEIAH KIOBCTa JKOITANITHPHIIEM. |

NOPREMETPHI YTKa3YBUAHINK KOdOMULIICHTH mKkanach 0Viinya Kaiia Kimnran |
Nicod n2 /ra Moc Kenau. Jlemak. TaXmiul 9THAASITaH CYIOKIHMKEN ((on3napaa I
nfozananran) YTkasyBuanank KodQQHIEeHTI n2 ra TeHr 6¥naan, anHi

T%=n2

OnTak 3mumik D Kyiiugariua annknanam:

Pacnm 2.39. KDK-2 (oTod/eKTpIK KOTOPHMETPHH ONTHK CXEMACH.

Epu'rrnll I uu uyrnanwmn TomacH komaencatop 2 Guman nmadparma 3
TEKHCIHTHAA Taceupianagn. By raceup obwextnsiap 4, 5 Gwian 10 mapra
KarTanawTpuinG, ymaan 300 MM Mmacoaga  KoHJNamIraH  TEKHCIHKKA
ykasunaan. TaaKMKOT STUNAgTraH CylOKIMK conmuHraH kiosera 10 Epyrmik
OKHMHIA MKKHTA XMMOS wWmwanapn 9, 11 ypracnza kupurunann. Jlamnann
Y3IyKCH3 CIEKTPH/IaH TOp CNEKTp yHacTKaJapHHH aKPaTHO OMMII yYYH PaHIIH
ceeToQWIbTPAap 8 XH3MaT Kunami. CreKTpHH KypuHamuran Kkcmuga (400-490
HM) MIUIAMA EPYFIMK OKMMHTA MCCHKJIMKIAAH XHMOA KIUTyBUH CBETOQMIBTP 6
kupuTiiamn. Epyrmuk okumumm 400-540 HM CrEKTpan AHAno3oHJa MIUTAI

122



rOHILTPIIE 7 Hazapia TyTm)
IATHIA  KyYCH3NRHTHPHID YYYH CBETOQMILTPIAP paa

H coXanapuaa Hinjaarin. nﬂ&!C'H!\i-;

Dotoxadyn kuaruunap 12, 17 crekTpHu TV

ovaamt: 10 Y% Epyiank OKMMH ®JI-24K doTomioz
15 epysmik okMMiHy HKKHr2 OYaam: v \

il NEMEHT! ra HYHANTIpATY
12 1a 82 90 % épyrmx okt aca ®-26 doTonementi 17 ra i p
< Ta Ba SN % epyrm Mt 3C2 i :
& i i
>]1-24K OO I O/l
Typm: coerodumupaep Ounan HmzamLR @®J1-24K doron

xueaisia C3C-16 sk

2 VHI OJ

(;i\)'! L)T\)Kfli‘.plm TCHII TipHil MaxC

Ypuatiuiras,

Kiunk xazwm Talld 9 QuiaH HOUlamaa KioBeTa OYJIHHMACKZ
oBeTaIap 19 oOun
MII 3 Y.

MHKPOTAXJIHI  NPHCTaBK ) ‘pHATHIaAH JIunza 21 EpyFIHK JacTact=
P pkaci 21 YpHaTH P,

i 13 18w
skoiia KMupaiiTupcea, JHH
MHKDOKIOBeTa EkM MpoGMpka ypHATHITaH HKOHAZ KH4p
: THKJIAHAN.
EpYFINK NacTackmu GomnanFiy AHAMETpHrada .
¢ Ba TabM ]
% (aHHK yJaHraH onTHK
Konopinverp ¥3apo Mexanmx yna
i an nbopar:
1bopar. Ac6oBhi onTik 6710kH KyiiHarn1apaa

* Eputriy;

TapANLLTH ONTHKA;

CBeTo(iIbTpNap;

KIOBCTa Gy mmacy;

KIOBCT TyTKIuH;

3rapMac Tox it cTiIan  3JCMCHTIIApHIE ra 0
P K 0 MCHTJIapHra 3
Y KyyaliTHpruui Ba p ?

(borowrpux KYpHIMa;

KA Kinysuw ac606. crabmu3atopi &
) o cTav’
Tatsmmiam  Gnokna  TyFuparHt  KYSIaHH
TpaticdopMatop ofinamrai, wia Kyiion
LTHPHLLG
K®OK-2 goroxonopuyerpima Jmuauuiapai amaira olHp
OMCPAIIANAP TapTiGiira pios KITHIN KEPaK: Nof
5 : KTD TapMofi!
1. Konopnmerp §imyam Gomnammmmaan 15 Myt OJIMH SJIEKTD Tap:
o CIOBE" OyiMu 0sit
YNaHHmM Kepak. AcGoGHM MCHTHII TaiiTiia KIOBETa OY
6¥mimm xepax.

Y KHPHTHILL
2. Vnuaw Typura Moc parrmi CBETO(HABTPHN KHP



w

Konopinverpiit  MHHIMT  Ce3rupiurit Yprnatunany.  Bymuar yuy

“cesrupank” gactary ‘17 Xonaraa, “100 ra xynon cosnam’” pacTary sca
OXHPIH Han XoJaTHra YpHaruiain,

4. Viuam omuiaan Ba doToxadyn K

THMIApHI KaiiTa yJamja, KioBera
OYIMHEY OYNK XOJATHJA. KOJOPHMCTPHH CTpeaKach YTKa3yBYaHIHK
xoodomumentn T mxamacr  O¥itmua 07 ra  YpHATHITAHIHTHHI
tekimpii. CTpenkany  HoJj  XOZaTiaH ueTlaHuumaa y Houra
TIOTCHIMOMETD “HyJIb™ EpAaMifa KeATHPHIALN.

EpyRiik oKMMHTa 3pHTYBYH EKH Ha30paT SPHTMACH COTMHTAH KIOBETA
KOHNAITHPHIAIH.

6. KioBera GYnHMN KONKOFH €nnnany.

7. “Cesrupmux”, “100 ra kymon cosmam”, sa “100 ra amik cosnam’
JacTary €pAaamMuia KonopumeTphn wkanacuaa 100 xucodn ypHariaaim.
Jacrar 4 (pacm 2.38) épaamnaa 3puTYBYH COTHHTAH KIOBETa TAAKIKOT
sTHnaéTran IpHUTMA K)’rﬂl.‘ll“dll KIOBETa Onnan anMaWTHPHAAAH.
9. Konopumerpun  termuumi  mkanzanapn - Gyifnua  yTKasyBUaHIHK
ko3 duumnentin T donsnapaa éxu ontik 3wk D Kaiin KB,
Vouam  3-5 Mapra YTKazunaAn Ba YNuaHrad KaTTAMMKHH  SKYHH
HATIDKACH OJIMHTAH KMIIMATIApHH YpTa apuOMETHK KuiiMari cuarie
AHNKIAHATH,
OpHTMAZArH MOJIA KOHLEHTPALMACHHM AHMKNAW Y4yH Kyiiupard wu

TapTHONTa PHOA KHJIMHIIIN KepaK:

® CcBETOQWILTPHI Tamnau;

® KIOBCTAHM TaHJIAIL;
ywly MOJUIa YuyH JapakallaHran IrpH YH3HKHH Ty3HUL
TaZKMKOT STHIAETTaH 3PHTMAHM ONTHK 3UTHIHHN AHHKJIALI BA SPUTMAAArH
MOJUIa KOHUCHTPAUNACHHH AHHKJIAlL.
CBeTO(HIBTPHH TaHnam ydyH KiOBeTara SpHTMA Kyffwnaan Ba Bapua
CBETOQHIBTPIIAP YHYH ONTHK 3WWIHK anukianami. ONHHraH HaTHxanap Oyitnaa

TOpH3OHTAJ yKaa CBETODMIBTPIAPHH MaKCHMaJl YTKa3yBUAHIMK
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:\’oﬂb(buuucnmapmm. BEPTHRAN ('}\Ild 9Ca IpHUT™MAHT TCIMLM ONTHK 3HYIHKIGY

kuiivarnapiy  Genrmnad  orpe umsmk  Tysuwnaaw.  Kydingars o mapragp

6'{1’/}(8]}“”(‘-3”!'2\!! IrPH YH3HK YHACTRACH Ocnrnnasany:
€ OITHK 3K Makcumal K!{“\lﬂi’[iilpl‘a aral

Jien, AbHY ONTHK 3HYIIHK TV KN

© ITPH YH3HK TOPH30HTA% S’Ki\'l! ACAPIN TIaY

Y3YWIRIHTa OOFIHK 2Mac.

TagkMKOT JTHRAETran CYIOKIMK CTCKTpan JrpH  HM3MTHHE JOKOpiZ:
TAbKHIAHTAH LIAPTNApHra MOC KeNyB4ll TYJIKHH Y3YHINTHIArH CBETO(HIBT
KOJIOpHMETpAa Hulam yuyH Tanna® ommsaan. Arap Oy miapTiap Onp Hew
cBeTo(MILTPIAp ydyH Oakapiwica, y Xija ynap YpracHuaH KONOPHMCR
ce3rnpaurn Gananj 6ynran cBeTOQUILTD TaHNAHAN.

3p1mm KOHUCHTPAUHACHHH aHNKJIAIIHHHT HUCOHIf XaTOJIHIH KOJIOPHMET
WKANACKHH TYPIH y4acTKaNapiia Typiuya GYnuuyg Ba ONTHK 3H4IHKHH D=0434
Kui’mamna MHHHMal 6;’.‘“!1““ XaMm nazapui‘l, XaM 9KCIepHMeHTall ncOoTIanTE

Pac 240 na opuT™Ma KOHUCHTPAUMACHHM QHHKIAWZA HHCOMI XaTOMIKE
YNYaHAETraH ONTHK 3MMIMK KaTTATHMIHTa OOFIHKINIM KypeaTwnaradH. Mumia
Xaro A, =29% ontik suwmknan 0,3-0,7 yerapanapnaa Kysarnnami. Kigik &
KaTTa ONTHK 3HWINKJIApHH ¥Iuampia ymyam Xatoaury owaxu. Macanaw, D
ymuanran 0,1 Ba 1,3 kmiiMatiaps 24, abHn 5,8 % XaTonuk Gmian keyam
LIyRHHr y4yH KOJOPHMCTp/IA MILIAUIAA KIOBCTAIADHW TErMILAM Tamjam iy

Giuan lq“'pcanmran ONTHK 3HYWIHK Ruﬁuumapn AKHHHJIA  MInjani  Tascili
KHWIHHAJH.
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1
[

{ Amud
29" ;/7567, 358, e
0 0,13 0.5 0 15 0

Pacm 2.40. Ynuaur uicOuii XaTonurinm ( o,% ) ONTHK 314K KaTTalHrHra
GOFMHKIHIH.

Kl(’BCTil.’I(\DHH aacTnadku TaHJaW BH3yaJ amaira OLIHPHIIAJH. Arap IPHTMA

unTeHeHB  OYsuiran G¥nca,  KMUMK  WIYM y3YHIHKJArH - KIOBETalaphaH

doiinananwragu. Kyucns G¥suran sputManap yuyH Karra HIUMH Y3yHJIHKJArH
KioBeTanap Taseust Kunnnamn. [lynnaii gactnabkn Tannawrad KioBeTara 3pHTMa
Kyﬁnnamx Ba 1y JpHTMAara mMoc KCIYBUH CHCTOQ)IU]BTP OuaH ONTHK 3MWIHK
aHMKIaHagu. Arap yiuanran onTHK 3MwiHK Kuiivamiapn 0,3-0,5 ru Tamkun o1ca
wy Kioseta ymby spuT™a GIulaH MW y4yH TaHNaHagH. Arap yIuaHraH ONTHK
snymnk katramarn 0,5-0,6 nan karra Gyinca, MU y3yHIHIH KHYHK KIOBETA, arap
ONTHK 3HWINK Karrayuurs 0,3-0,2 Gynca, Karra MIIYM Y3yHNMKZArH KIOBETaHH
OIHII KCPAK.

Hapazananran orpH UM3HMK TY3HII y4yH TAAKHKOT ITHNAETraH dPHTMAArk
MOJUId KOHLCHTPAUMACHHH MyMKHH Gyiran y3rapHmiapnui Kampab onyBum
ym6y MOJIIaHH MabJIyM KOHIUEHTPAUHSIH KaTop SpHTManapH Taiépnananu. Bapua
SPHTMANAPHM ONTHK 3MYIMKIADH YIyaHagM Ba IOPH3OHTAN YKIA Mabiym

KOHLEHTPAUMANApHH, BEPTHKAX VYKIa 3ca ONTHK 3HWIHK KHIMaTIapHHN

KOHNAMTHPHO NapakanaHrad SrpH YH3HK Ty3HIaH.
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HOMABly

Tﬂ.’lKHKOT 3THNaéITan IpUTMana AarH MOILIaHH

iua anpkinanam. ByHnuar yuy

KOHICHTPANMACH Jlapakananran 2rpi YK3HK O

IPHTMA JAPAKANAHTAH IPH HH3HK 1Y il HIIATRINAH KioBetara !’\}HIHJJM

yura  cpetopunptpran  doiinans XOj1d  OpHTMaHll  OOTHK 3L

1 OIITHK 3HYIIK

ANHKIE 1. Cs“lll’p'd Jlapazkallanras 3rpn UH3HK U\ itnua \ aua

KHITMATHIA MOC KeTYBY I KOHICHTPALGA TONHILE.
ki QoTodnementin hoTodieKTpokosopiMerpaap. Konopimempis
TAXMM  MAKCA/IpHAa mKkHTa  QotopmemenTiap  OniaH  TabMHHIAHME
OTOIMEKTPHK KOJIOpHMETpNAp KeHT TapKaurad. Ymby actodnap KOHCTPYKIck
ACOCH/A MKKHTA EPYFINK JacTanapi WHTCHCHBIMKNAPHIH Y3rapyBuaH THPKHIT

jwadparMa  Gpiammia  TGHTIAWTHPHMIN —TPHHUWNM, NbHH  AMagparva

OYIIMIINHNE  ¥3rapTHPHIL i OnnmaH MKKH EpYFINK OKHMIIAPHHHM O

KO AUUSAIAL TIf Eraam.

Ontik KOMICH AL

| ‘ npHHuMnaa (pacnm 2.41) Oup xia
_! J, wnTCHCHBIMKNArH MKKHTA Epyrui
t

OKHMJIApH OHp X1 nkknTa O &

D2 Joroanementiapra Gepiian
®dorosrieMeHTIapaa naitn
! ; j 6ynacrran TOKIap Ho

raieBanomerp I wn pamk

Pacm 2.41. OnTHK KOMNECHCAMSAIH

achobmapaa oTodIeMeHTIapHH 0yiinaG,  Gup-Gupura  xapawe
/71al cxeMac 5 2

Y Kapuiy HYHanumaa yram.

d!o'roancmcurnup Gup it

EpUTHITAHNA], YIapAa naifio 6¥1aéTran GoTOTOKNAp XaM KaTTannri G¥iiiraa Gip
Xun Ba iiynanmon Gyifitda  Kapama-Kapumi  Gynazm. TaGumiikn, Gy xonm
Ta/IbBAHOMETP CTPEIKACHHH HOILIAH YETIAHMINN Ky3aTHIMAiiH, SyHKH TOKIapi
KOMICHCAUNATARHIIH coanp Oynann. Arap ¢orosnementiapun Epurairanmin
Oup Xwr Gymaca, TOKIApHH KOMICHCAUHSIIAHHUIM XaM COXHp GyiaMaiimn s

TaIbBaHOMETp CTpENKacH Honad dernanamn. D, Ba D, amadparmanapm
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N
OYHIMLINHK  Y3rapThpa  TypnO  BK hoToreMeHTIa  TYWAETTaH CpyFin

ORKHMITAPHHE  TCHINAIITHPHIT  MYMKHH. r(l.’lei!HOMCT]) CTPENKACHHN  HOJITd

NIk EPYIUIK OKMAIAPIHI TCHIJIALITaHIAaH aanosiar depanu.
Ontik KoMnencatnsnam nprumnm: oyiinua GIK-M, OK-H-54, ®IK36-
M (pacm 2.42) Ba GomKa (OTEIICKTPOKONOPHMETPIAP KyPHIraH. g
Doroanextpoxonopinnerp  ®B3K-H-54  crapamua  aHEK,  nXuaM B
oy

Ba KOJIIOHA HpHT™MaiIap KOHUCHTPAUWSAIAPHHHY JTAJIOH Ba Taxiymi KHJIHHACTTaH |

anira Kyail acbod Xucotnanam. Actod oY

ATAH APUTNMANAP, IMYTbCIHS

3PUIMANIAP OPKaIM YTaéIran MKKHTa EPYF/IMK OKHMMJIAPHHH TaKKOCHAW HyiH
Ounan anuknamra Myjokanianrag.
®orodnekrpokonopnmerp MIK-H-54 acGobuaa Hyp dHEPrHACHHH Kaby: |

KNI Y9yH  MKKMTa  cypbMa-lesuiinn  CHB-3  tamkn  dotoaddextan

ll\n]\)’).‘lt.\w!iIJ]R\]‘» HINOGTHITAN, (l)O'IO'!.'lCML‘IH'.’H\P ,'lli(])(])l)pt‘lﬂ.l“(\]l CcXema 6, 1
KYHailTHPrHY OpKaJll TlbBAaHOMETpra ynanran, Ac6o6 muramn macogach 1 gan 50
MM raya 6ynran 4 ta Gup xnn KIOBOTanap HaGopy G1naH TabMHHIAHraH. Epumm
Manban cudarinaa CH-98 urmannm EpuTTHul mmzaTHiran., AcGoOHH OFHpIHTH

TAbMHHOT KypHJIMacH Guiian Gupranmkaa 35 Kr.

Pacm 2.42. ®DK-56M pycypmin GoT021eKTPOKOIOPHMETPHHHT yMyMui
KYPHHHILHN:
1-EpuTriy Mocnamacy; 2-yuyoB anadparMacHii xuco6 6apabamnapu; 3-
MH/IMKTOP JIAMNACHHH KYPHII Jiepa3auack; 4-napAadanapHi KailTa yiall acTars;
S-ayFmaHuI EPUTTHYH KOIAITAPHITAH TTaHENb; 6-3MEKTPHK HOMHI YpHaTHII
JacTary; 7-CBETO(MILTPIAPHH Ky AacTary; 8-YHr EpYFINK OKUMIIArH
KIOBETANAPHH CHJDKHTHIN AacTars; 9-ac600 KOMKOFi.
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Kienapaan  (acbod Ba TanMii

@010KOJ]UPHMDTP HKKHTA ajJIoxXula
CPpHTTHY KYUJQHHIIHEY ¢

KypHaMacy) noopat ynap EpuTyBUH
CT? Ulara  XH3Mar - K

(I)OlO)JICMCHI.'lu]) ICKTP TH3IMHEH cral

DOTOKONOPIMETPHI OITHK CXeMach pach 2,43 Jia TAaCBHPIAHTH.

Pach 2.43. ®OK-H-54 hoTOKOMOPHMETPHH ONTHK CXCMACH:

1-EpiTim nanmacy; 2-KoHeHCOP; 3-HCCHIIHKAAH XHMOSIAL IIHIIACH; 4-Ky3ry;
S-cnetodumLTp; 6, 8-mun3anap; 7-kioseTanap; 9-THpPKHILTH YIOB Jnacpanack;
10-npu3manap; 11-pefitpan kmianap; 12-¢poTosneMenTaap.

Epyrnnk ok QYEIAHNI  EPHTTHYHAAH KOHICHCOD BA HCCHKIMKIS
XHMOANANI WHWIanapH (MCCHKTHK HypJapuHit IOTHII YIyH) OPKaJIH aKe STTHpyEs
KY3rynapra Tymamm. AKclanras EpyFINK  OKHMJIApH cBETOMILTD, Ipimy
CO/HHTAH KIOBeTa, MiK3a, pH3Ma opkamt Angdepeniman cxema Gyiiia ynains
doroanementnapra Tymagy. Motoroknap y3apo Tenr GYJIrania, ralbRaoNeT
CTPEIIKAcH HOJAA TyxTaiimi. Yanzary EpyrauK OKHMH KYIIHMYa PaBHILIA yii 0

TEKHC KYYCH3JAaHTHPHII HMKOHHHM 6€p)'B‘iH HelfTpal KJIMHIAp OpKami yTail

Komnercauusanosyn KIHHNAapHH 6"})][ Ks'l'loﬂ, HKKHHYH 3Ca aHHK CO3Jaum yuy

XH3MaT KHJIaJH.



Viraars Epyiek oxs

0

bparmMa  MKKHTR XHcoo GO

aunapy  Ounan  Oornanran  6Yand, ymap

aiipanrannza  asadparsa V3 kewrawruun  ysraptupaan. By  xomaa  YHr
GoTomemenTra TYmaéIray HypiaHnnl OKIMII KaTTamnrn Xam yarapam Xicod
Ozpabaiinapn Gutra Viia xoitnamran 630, ynapnn xap Gupn HKKNTa WKatara
ara. Kopa miwana Epyramk Yrkasii KodQOUIHCHTH 1IKATACH, HKKIHIH K3
HIKQIa 9Ca ONTHK 3HWINK 1Kanach XpcoOnanaan. Yan GapaGanarn Epyrmmk
yrxasimm mxkanace 0 mas 100 % rava papakananran 6ynu6, 100 % épyrmik
YTKa3yBUAWINK uaparMans TYIMK owwnrammmrara, 0 % 3ca ymH TYIHK
enunranIuTiTa Moc Kenaaw. Knsun mkana 6yitnaa 0 gan 2,5 rava 6ynran ontik

3U4INK GHPIMKIAPHEH Yuam MyMKHH.

Yur  OGapaGamnarn  mkana mynjail  kolinamripnarasky,  EpyFankK
VIKasyBYQHIMK WKasacy 6

ua 100 % madparmann Munnva ownmnuira, 30
% 9¢a I MAKCHMAI QUHIMIIATA MOC Kea/. YHT Gapabauuiir KI3wi LKaack
0 nan 0,52 rava 6yaran onTik 3nunnk KHITMAaTIapHHK Y1yl HMKOHHATHIA 3ra.
Vir GapaGanmimr Epyriuk  Yrkasysuanmik mkamacn 03-0.52 rava 6ynran
coxarap/ia yai GapabaH wKanacura HUCHATAH J0KOPH AHKKIHKHH Gepai.

lanbBasoMeTp  cesrmpiurnmy  yaraprupum  yuyn acGoGun uan  €H
TOMOHIATH POCTIArHY XH3MAT KHiaau. PocTiarny MHHHMAN, YPTa Ba MaKCHMal
CesrupaMkKka ora 6ynran yura Xonarra sra. TanbBaHOMETp CTPCNIKACHHH HOMMA
ypHaTHW yuyH acGoGHM YHr €H TOMOHMZA sKOHNAWIAH BAd NOTEHUHOMETP
apkorn Gnnan GoFnaHran nacTakaan (oiinanannnamm.

AcGo6 mkkura anckra Ypatmaran 11 Ta cseropunsTpiap OGwian
TabMHHNAHTaH. Bup cBeTodmibTpran Gomkacwra §rum yuyH acGoOmi omn
JIeBOPHIA KOIJIAIITAH 1aCTaK MIITATHIAMN.

TabMUHIAN KYPUIMAcH KyuJaHumr crabnH3aropH, TpancdopMartop, TOK
TYFUpNarHHaan uGopar GYIMG, ac606 Guwian Kyn yrKasrHum kaben Epramuua
ynanajau.

Mmn G6amapuun TapTu6u. VHr KIOBETATYTKHYHI TAKHKOT STUNAETTaH

JpHTMA COJMHIAH KIOBETa, Yamnjarkcura 5ca SpHTyBYH COJIMHIaH KIOBETA

130




,i:ommuﬂ'.pnzla;m. Byhza tupxinm muadparma TYIRK ouMiIran, 4an Oapate

finya 100 % Oyimimvacura YpHaThira

aca Epyrouk YTKazuml Kopa uikaiacu O
¥ Y

OV KECpak. Ti\:lKHKOT KRAHHECTTaH JPHTMA TOMOHHIAH i.;p_\'i'.'llll\'“l) TOTHAN

cababmy yilf TOMOHArH (‘.)0'1”).’]0&!0]1]’!!21 Epl!TH.’H’ﬂHHHI‘i‘. yan TOMOHJArHCHR

nicbaran nact ‘}".’1{\3‘.1 BA TFAILBAHOMETD CTPCIIKACH WO AQJTHIaH Rysfana

Dotoro FIMK OKMMITR HL‘luﬂ'pZL'I KR

TIRPHY TCHIIAMITHPIIG YHYH ¥au &p;
KHDHTHIQ Ba y TaibBAHOMETP CTPENKACH HOJN XOIATHra YpHaTHIMAryiiy

Kyu JIARTHPHITAAN, CS'HI‘p(l yllf Ep)’i".’llﬂ( OKUMIIATH KioBETa l})l'.'l}"l" COJIHETEH

KIOBeTara anvammupiians. bynaa dororoknap Temmmark Oysuiam. X
Gapabarnapunn AHTAHTHPHII OWNIaH THPKUII KEHTITHIH KaMaiiTHpHIaan Ba §i
(orodnementra Gepunagrran EpyEnnK OKMMH KaTTaNrH Ky4CH3JIaHTHPHIAL.
Vios GapaGannapn mkanacn Gyinmua yTkasysuammik  xo3ddmuien:
KATTUMIK €KN TaXIIMA 2THAACTIaH IPUTMAHM ONTHK 3MWIMTH Kaia JTiian
AcOodna Mamxy GYaran CBCTOQWILTPIAP KONOPHMETPHK TaXJlUL1 AHHKIi
OWMpHII  UMKOHMATHHM  Oepamu.  CeeToQuibTpum  Tannaw  1OKOpi
KYpCaTIIraHIACK TAXMUL OTWIAEITaH CYIOKIMK YUYH TY3WITAH CIICKTPl aip
YH3NK acocuia amanra owmpuiaan. Bysnan Tamkaph, acGo6 kommmeci
TCrHUIN  KIOBCTAJIADHH Tawjaw iiynu Oian YiIYawmuu our konupk Aucos
XaTO/HIHHH TabMHHII0BYH 0,2-0,8 ONTHK 3HWINK HHTePBANIAA HILIALI JIO3HN,
Vnuammn Gommanr onaan EPHTTHYHH TYFpH YpHATHIrAHAHIHra WIOR
XOCHJI KHJIHW KEpaK. BYHHHT yuyH KioBeTanap Kowmaars JIMH3a51ap onamra (pac
2.44) nmammpoc Korosn oitmamrrnpuaaan. Epurrim TYFpI Y pHATHATARIE
TIANHPOC KOFO3HAA CNHPAN TONAHH aHMK TACBMPH Ky3aTWiauu. Vnvawng
GOLIIAHTYHTa Kajlap TalbBaHOMETP CTPEIKaCHHH HOM XONaTH Ba SIIEKTPHK Kol
TEKIHPHIHIUIA KepaK. ['ajbBAHOMETPHH HON XONaTH acGoOHH TAIIKH JICBOPILE
Kolnamran  Jactak  Eprammaa  amanra OWMPHIAJH.  DNEKTPHK Kol
(oroanementnap 20 MHH JaBOMHIa €PHTHNITAHZAH  KeiinH YpHaTa
Tekmmpum naiiTuaa EpyRTHK JacTa’zapH TYcHamm, TaNbBAHOMETD Ce3rHpITH

HKKHHYH XONaTra YpHATHIaZH Ba acGOOHM  yHr J€BOPHIA  KOMJIAIN
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JOTCHUHOMETR  JacTar

w  Oypail TypHO TraJbBaHOMETP CTPEIKACHHH ho

XOJATHIE CRITRHTIDIMILY TahMHHITaHa .,

TONACHHRD

19

w

w

"~

w

&~

w

. Yan OGapaGanjarn

AcGobua  Yavamsn 2 Ta

CpraMiia  aManra  OMIMPHUI  MYMKHH.
Bupunui yeyn nKkununenra  Hicbatan
KCHT JIMANO30HIA Ba 1ACT AHHKINIKIA
Vagam onud Copumummug TabMEHaiig.
Bupunun Vavam yeya
1. Vur épyrauk OKUMITA TAZKHKOT
ITHNAETTaH HPHTMA KIOBETACH Ba
yan  EpyriMK  OKMMMPa  3ca
2.44. Epurring cnupan
NH3Q@TH TACBIDI IPUTYBUN  COMIHTaH  KIOBeTa

JROIIAUITHPUAANN,
QOTOMETPHK  KANHNAp EphaMuja TanbBaHOMETp

KS”])C{\TKI HIapH HOJITA KeNTHPHIAAN.

5 S‘/III‘ ép)’”llll\' OKHMHI'Q 3pHTYBYH COJHHTAH KIOBETA 'tKOﬁJIlelITII]JIUIEUIH.

. Viryos GapaGarnapuin aiilaHTHPHII OPKAIN TAIBBAHOMETp CTPE/IKACH

SIHA HOJITA KEJATHPHIIaIN.

. OnTHK 3HYIHK KaTTanury yan Gapaban G¥iinya Kaiii KWIHHAH.

Vkkunum yngam yeynu

. Mkana Epysnk OKUMUIA PHTYBYH CONMHIAH KIOBETA JKO/IAINTHPHIAAH.

.(I)OTUMCTPHK KJINHIap EpJlaMujla ralbBaHOMETp CTpCiKach HoJra

KeATHpHIAaH.

. S"Ill‘ CpyFIHK OKHMHIa TaJIKHKOT JTHNAETraH pHTMa COJIHHIaH KIOBETa

AKOINATHPHIANIN.

5 VJI‘!OB GSDRG'JIUIHPHHH aﬁnau'rupum OpKaJIi TAIbBAHOMETP CTPEIKACH

HOJITA KEJITHPHIIAAH.

. Vmyamr namiskacn ynr GapaGan Gyitiua Kaiil KHIHHAM.
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Yuwby Typiari (OTOKONOpHEMETPAA IPHTMANAIT MO KOHLCHTPALIACHS
ATAH OTPH UMK

AHURITAID YYVH 10KOpHMAa K}“'pcaﬂmmn Ti\pTI!(})lil Japai

TY3HINI Kepax sa v 6) HHQ KOHUCHTpALNs AHUKJIAHKLIH KCPAaK.

2.5. O3uK-0BKAT MaXCcyJ0TIapHHu TAAKHKROT 3THIIHA

CHeRTPAJ yeyJIaapu
2.5.1. AGcopOuIioH CIEKTPOCKONNS

3amonaBHit GHIHKO-KMMEBMIT TaXmui yeynnapH Ypraciia CreKTpOCKOmis

KCHI' TAPKAIMOKIAKH. Y MAXCYJIOTHH MYXHM XYyCyCHATIApH XaKH/1a 3HT ﬁ I
MABIYMOT OJIHUIIEHN TabMIBIAIIN.

CIICK\‘P&\J] Taxima TYpan OPrasuk L—)HPHK\KL'H\]')H. LI YHHHLGE
KOHUECHTPaUHACH 10%-10* won Oynran MuHEpan JICMCHTIAPHH  AHMKIAWL
(oiinananmnamm.

CNEeKTPOCKONMAHN WAPTIH PABHUIAA IMHCCHOH Ba abcopBiuutonra Oym
MYMKHH.

IMuccron CIIEKTPOCKONMHA  MOUIaNapHHi HYpJaHHII XYCYCHATIApHEH
TanKHKOT KW, DHEPrHsl YMKApIWIMIIN  aTOMJIAPHH NacTIaGKH TepMuK &
9HEPreTHK Ky3raTwmimni Ginan Gormiuk GYymmG, Oynaa oHepris oTHTaR:
3JICKTPOHJIAP ACOCHIT JapakalaH AHA I0KOPH SHCPrCTHK AApaskara Y THINAMIL.

A0copOunon CNEKTPOCKONHA MOLIANAPHN IOTYBUAHINK XYyCYCHATIapE!
TAAKHKOT Kunami. Bywna Taxamn oTinaéiran mamyma Mabiym  uactoram)

JMANa3oHHra 5ra 6Y/IraH SJIeKTPOMarHHT HyplaHHm Mauban Ba cnexrpodoromerp
ypracuia oxoiinawrnpunazy. CneKTpOMETp HaMmyHa opKaam yrran EpyFm
HHTCHCHBJMTHHH GEpIUIran TYIKHH Y3YHTUIHAArH GOULIARTHY HypJIaHHII Mano!

G1nan Takkocnab ynvaimm.



O31K-CBKAT

I0TIapK  XYCYCHETNIAPHIY
ontikani K¥punamuran (200-400 nwn), keapu onTikann yasTtpadunadua (400-900
1) Ba rHppari3n (2-15 MKM) COXanap KaTTa axaMusTra ora.

Hypaamimn Moz,

iap Onnan Y3apo Tabenp MeXaHIsMi TYPIH coXanapia
y3apo  Qapraannd  Typimmira  Kapamvacaan, XamMa Xoamapaa  Monekyjlanap
TOMOHMJIAH MabJIYM MHKIOPJAATT SHEprits 1oTHmium pyii Gepans.

E

E]’)’if“l!( IOTHIITAHAA aToM CKH MOJICKYJIAa HYKH 3HCPIrHsicH HOpMAI

AQPaRAAAH gHAAQ HOKOpH raga Cal\'['}ﬂﬁ omanu. Omwmran DHCPIUA KATTAINIH

CPYFIINK YACTOTACHTA NIPONIOPIHOHAIND.
E, —E,=hv,
Oy epaa h — ynusepean Tnank nowmitanr (6,624-107 "7‘;/,‘ i)
CCK

v - TYIE

EpyranK wacroracu, /1.
Hacrora v Ba ki yayumin i Kyiiarn Mynocadar onian Oorianrai
s
v=—,
A
Gyepra ¢ — Epyrauk Teanmru (2.998-10" ‘1% -
¢K

Xap Gup Momnanap (Monekya) rypyxjaph yuyH yHuanHk Karra Gyamaran
aHeprusi Omnan dapxnanud TYPYBUM TeOpaHHIIN Ba alIaHHULIN X0JaTIap Xoc
6ymmd, my caGabnu monekynanap IYPYXH CIEKTPHI TYpJH COXanaphaa Hepris
1OTHIIH EKH @KPATHIIN MYMKHH. AMMO, TypIH MoJIeKyTaiapiari (yRKUHOHAT
TYpYXIap XaMMa BaKT XaM ¥3apo MoC KelyBul TyJKMH Y3yHIHKIapuia
lormnuiap  Oepmaiizn. By Xap Gup rypyX MOianapiii IOTHIMII TYIKHH
Y3YWIMKIADH YTHIL SHeprusicy Gesrmyanmmy GWiaH TyLIyHTHpHIa/H Ba TypIH
MOJIEKYJIANIapIArH DJICKTPOH YTHILIAP Yiap ATPOQHAArIIapHH OHp Xitll KHMMATILi
oMacaurn  cabaGunurn  oHepreTMk XapakTepucTHKanapu Oyinua (apknanaam.
Kypunanuran Ba ynerpabunaduia coxanapfard HTHIHIUIAp 3ICKTPOHIAPHM
Kysranmwn Guian GOFNMK, LUyHHHr y4yH YNapHH CIEKTPIapH MOJEKyjanap

TYSWTHIIN XaKHJa werapajanrad Mapiymor Gepamu. Muppakuswr coxanarn
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ot MOJIEKY/ISp TeOpanuuuiap Gwian Gornuk OY/m0, yhapra Moc Kenyss
CHEKTPNAp OUPUKMANAPHT TY3HIHI XaKIIA KV MABLIAyMOTIR 914,
Cnexrpooromerpnap Hamysanap CpYFiaHK HOTYBYRQHIWIMHH - CHCKTPE!
TapkiGl O¥iinda Top EpYMIK RacTanapiad (MOHOXPOMATHK CpYRINK) Vavam
IMKOEMEY spatajn. Cnextpodotonerpiaap oK CPYEIIKHN Y3JYKCH3 CHCKTpra

axparin, l’)y CHCKTPRJIAH  MOEOXpOMaTHK (i‘f}\.'pi!lH."l&.’UH‘kH‘. CIICKTP  TacMaci

kerranrn 1-20 wv) 1e6 xicodnam myamxing OVaran Top TVAKIE Y3YHIRKiapant

CPYIIMK J1aCTacHHi @Xpari® onuil, H307s1i KWINHTAH CpYFIHK JacTacii
TaXNW1 THWIAETTaH 3pUTMA OpK&IM YTKa3mw Ba Oy JacTa MHTCHCHBIMIIEL
10KOPH aWMKmiK Gnnan ynuam umkonnuu Oepaan. DpuTmaza Oyanran moui
TOMOHWAAH EPYEIHKHH IOTIIMIWM YHI HOJl JPHTMA IOTHIHIIK GWiIaH TAKKoCHH

yauanamt. MOTOINEKTPHK CrieKTpodhoTOMETpAAp/Ia HKKHTA acochii acO00 MasAYL

Bynap  MOHOXpOMATMK  EpyflMK  OKMMMHM  onmm yuyH  wY (hEL L]

MOHOXPOMATOP B2 Ep}'l’}l“l\' HHTCHCHBIMITHN A)"’."l‘iilllll‘ll NIAQIIaNRE
(oroanekTpiK doTonmeTp Xucobnanaun.

MO"OXPOMHTO)’) ifpyl‘ﬂlll\' Mam’)au. OK EpleHKIIH CICKTpra ;\)Kpan'm
AHCIICPrHpIAII KYPHIMACH B 3pHTMAra Gepunaérran €pyFIHK aacTach TyIKIE
Y3YHIHKIIApH HHTCPBAT KATTAJTHTHHH pucwmﬁnnran KYpHiMaJaan IK’VUPR\T.

Epyrmix  manGan  cupatiza BONb(PANM MILIM  YY¥Fnammmn  JaMnact
(ofinamaHuIauKy, YHH HYpPIaHHII TYIKHH y3yHmukaapu  350-2000 nw Ei
TawKW Kwiaau. By €pyrimk manban K¥NriHa aHaIMTHK Makcawiapaa  spoki

YYHKH CINCKTPHH SKHH yatpabuvadmia, xypHnammrawm, LIYHHHT/CK, SKiE
HHQPAKH3WI  COXANApHAA  YIYAWHM  amanra OWMPHII HMKOHHHM Oepa.
Crextpan 210-400 rM 6¥nran ynptpabusadma coxanapmuaari Ymuaumap yays
paspsi Bojopoa (Exu jeifrepuiini) namnanapaan doiimanammnam. Epymllx
MaHbaNHH 6apya CEKTPAN cOXalapAa Y3IyKcH3 creKTp Gepuun Myxim 6yim6, by
X0/Ia JHCHEprupiaul KypHIMacH €plaMujaa CHeKTPHH XOXJIATaH KHCMIHN
aKpaTHO oI MyMKHH O¥mazn.
EpyF/IMKHH CneKTpra aXpaTHII yuyH MIMIIATH Ba KBapIUIH NpH3Manap,

LIYHHHTZCK JHQPaKUMOH Namkapalap HmAaTHnagd. IIpHsmamap  I10Kopi
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= 3
AUCTICPCHE Ba KaTTd CpPYFivK RKVHUMIra oara. I{Bill) SN NIpH3MAldp  CICKTpn

yabTpabimadima coxanaps

HUEIaU UMKOHHHI 6(’}33,’1“.

CnekTpo(oTOMETPHI:  MYXHMM  KHCMH  THPHKMII  XMcOOnann®d, yrunr

Spramiia €py

HK OKHMI! MHTCHCHEINIRHM POCTARIL MYMKHH, VY Kanuanuk

KHUMK owiran OYuica, y OpKami lnynua Kam Epyiimk YTaim Ba THPHKHIN

Vikasalran EpyFiMK Jlactack TVIKIH  Y3YRIMKAQPH HHICPBANM IIYHYA TOp

Oyaam.

DOTOMICKTPHK GOTOMETD HOTOINCMEHIIAP. Y3rapMAC TOK Ky4aiiTprisi Ba
WKATACH ONTHK 3MWIHK Ba EPVFINK VTKa3yBuammk Qomsiapuia Japaxananran
KOMICHCAINS KYPHAMACHIAH (MOTeRIOMETP) Hoopar.

CNeKIpoOTOMETPHK MINAPH YUyl JHF aHWK Ba CC3rHp ONTHK achod,

kpapunn cnexrpodoronerp Cd-4 Xatcoln:

1110 Y OpHTManap Ba KaTrTiK MojLanap

013 chermpiapitiit 220-1100 By 1VIKHH  Y3YHIMKIAPAArH AHanazonaa
TYIHPHIL  IMKOHMEN  Oepazuit. AcGoOun  onmidk  cxemacn pacm 245 aa

TACBHpAANHTAN.

/ i
g3 4

Pacym 2.45. Cnekrpodoromerp CD-4 HHHT ONTHK CXEMACH:

1-Epyrimk Manban; 2-KOHJICHCOP; 3-KY3ry; 4-THPHKHIL, 5-KBApIVIH TIACTHHKA, 6-
obbekTHB; 7-npu3ma; 8-immnsa; 9-ceetodunbTp; 10-KioBeTa; 1 1-KBapLUTH NITHINA;
12-napnaya; 13-dorosnemenTiap

Epyrmik 1 manGanan (4YFIaHHLL JTaMITacH EKH PaspANTH BOIOPOL NAMTIAcH)
Ky3ryiH  KOHJCHCOp 2 Ba TeKHC Ky3ry 3 OuaH THPHKHIIHH KHPHII KHCMHTa
itynanmupitazn. THpHKHII KY3rynu obekTHs 4 HI GoKycHIa xoitnanran 6ynu6,

KBapIUIH TTAaCTHHA 5 Gunan Xumosuianran. THPHKHIAH YTTaH EPYFIMK KY3rymu
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jantipunaay. Hpusva
EpYFIMK JACTACHHN CTICKTPra KpaTajit, NpH3Ma TOMOHIAPHHU OMPH KyMym
Ounan Konnanrananri cadadnu yHy sna o0beKIns 6 ra iyHanTnpaan. Obvekrie
TPH3MAHH  MHHAMal  YeTiaunul  Xonatura  TVEpH  KeAyBYH  HYpaapHi

MOHOXPOMATOp 4 Wit Wik nHpuKamna Tynaian. Kysry 6 aitnantupuirain

ari Hypaap  iBasTHpHIam

YHRHIE  THPHUKHUINFA  TYpiu F?JKI{!! Y3YHITHK,

MOHOXPOMATIK EPYFINK AACTAcH KRAPILIN JitH3a 8, Couniran Hyplaphi Kicva
10TyBuM cheroduabTp 9 Hit Y16 wosera 10 ra xean® Tymam. Kiosera opxan
Vrran epysiuk, napaava 12 B ONMK XOJATHIa, KBapLIM IacTiHa 11 opxam
anMamTHpuaazuran dotoanement 13 katoanra kenu®d Tywaan. Bynaa Xoom

Gynran  (OTOTOK 1OKIaMa KapWHMIMIHAA KATTaaurd (OTOIEMCHITA  Kemd

Tymaé'rran ép)’!‘.’ll“{ JHEPTHLCHTA NTPONOPNHOHAT \’)S".’H’iﬂl KYHWIQHUT TV

sparazn.  Qorotoknn Oesocuta  Vauaw  umxonn diViomrn  1vgail

KysaiiTnpiza. Toten

I KOMICHCAILANL YUYH
NOTCHUHOMETPHAAH  KaTTajurn  Ofiinua  Tenr, inunopacu Oyiinua  jokias
KapIHIHTHAArH Ky4IaHH TYIWYInra Teckaph GYJran NOTeHIMAN Kyuaiimipns
Kkupumira Gepinazn. KydaliTuprid SMKHWHAATH KOMICHCAWNSA Ky PCATYBYIiE
waprn «0» Gesrienra sra Gynran MIZUTHAMIICPMETP XHCOGMana L.

200 pan 1100 HM raya 6ymrad Gapya AHONA3OHIATH ONTHMAN ClIeKTpa
HHTCPBAITAPHH TABMHHIAU YUYH ac600 CypMa-LCIHil  Ba KHCTOPOA-UesHitt
(orosnementiap Gunan TabMuEnanran. CypMma-uesuiinn dorornement 220-630
HM CICKTp  COXQIapiia, KHCNOpOA-Ue3Hiimi oTosneMeHT sca 600-1100 m
CIEKTP COXANapHa HIAL YuyH (oiiaananunany.

Cnektpooromerp CP—4A Hu acochii XapakTepuctikanapn CO-4 n
MOHARA OO, yHH GNEKTp TOKH GHIaH TabMMHIAW TYINK TAPMOKIAH amain
oumpunagy. Cnektpodoromerp Cd-5 Hi  10KOpHuarn acOoGnapaan  Qapxi
LUYH/aKH, AHCIEPrHpIIall NPH3MACH KBApIaK 3Mac, 6ankn, maxcyc Td-1 o
wnwazan Taiiépnanran. Ulnma Gup Mynya napaxana yisTpabuBadua nypnapii
IOTHINH cababiH, 3pUTMANApHH EPYFIIK YTKA3yBYaHIMIHHA ymgam CO-5 za 380

JAan 1100 oM rada GyaraH CHeKTp coXanapH/Ia aManra OMIMPHII MyMKHH.



CO-2M B2  C®-10  cuexrpodoromerpiapy  Yiryam
ABTOMATHK Kaiia kunyest acCoGnap XucoGnanann. Acbobmap V3nésap kypuima

OHJIAH TABLMMHJIAHTAE l’)) 1o, YJHPHH 1CPOCH Maxcyce G.‘laHKﬂJlﬂp,’lﬂ ONTHR JHYIHK

KuiiMaTaapiin Kaii Kisaus.
Onmik  cuekTpnap COXacCHIarn  ioTiiaum  CHCKTPOCKONHACH  acocijid
1
WOTHINI KaTTajJury Ba HOTYBRYH MO/ MIKIAOPH S"p‘l‘dcl!.‘lllr" M)’HUL‘H();!‘]JHIFHH

YpHaTyBun ynmyaiit koiyinap (98 Gerra Kapancnn) ¢rau.

Cexrpockomsizy - acockii  Konyri  xucoOuanmmm  Byrep-JlanGepi-Bep

KOHYHHIAr KO3(;

HHCHT KOHLCHTPE

A MOINApAd, Karlay  KaaHHIHTH
CaHTIveTPIR Hdoaananrana MOASP OTHARI Ke(HIenTH Je0 HOMIAHRIIH
TALKINAHIAH 2. by aonmpit kaviasuk  TVIDAGITaH  EPVENMK  TYIIKHH

y3yuaurira, apir

Xapoparira, 9piran Mojra Tadnatira 6ormiK 6ymio, Taxiun

MHNACTIan MO Mmousp IPHTMACHHHN 6np CAHTHMCTD KAHIMKIHKKA ora [§)

ROBCTQ AN LP\

N OTVBYAHINIHTE MOC  Kelajn. KOZ)(I)LI)HUHCHT MAKCHMA
IOTIINIITA MOC KCIYBUH TYIKNH y3YHINIHAA 9HC Karta Kniimatra ora Gyuami.
LYHUHT yuyH MHKIOPHIT ClieKTpan TaxjaHi 9HT 10KOpH aHHKIHK Ba Ce3rnpiiK
OWnan YTRa3MIWNQ ONTHK 3HYIHKHM YJdam EpYFIMKHH IOTHJIMUIH MAKCHMal
Oyaran  cmekTp  coxamapmma  amanra OWIMPHINIIE  MaKcagra  MyBO(H
XucobnaHazu.

Monsp ot kosdduimentir  Gepunran  TYAKHH  y3yHIHKAA!
CpYRIMKHM YTHIIMAQ MOLA KOHUCHTpaumsicira GORMMK amac. Mondp ot
kodduunesTHEN KuiimaTi TYpiH OMpHKManap ydyH KeHr yerapanapia y3rapajui.
Monsp 1orhnmm  kod(dpuumenT CHCKTPAI  TAXJIHJHH  CE3rHPIHK YI4OBH
xucobnanamn.  Koodduumenr Kuiimatin Kawuanuk Karra Oynca, aHHKIAIl
CeIrMPIHTH XaM IIYHYaIMK 10KopH Gyuan. LIyHunr yuyH TYIKHH Y3YHIHTHHEK
TYFPH TARJIALL TYFPUIAH-TYFPH Ce3THpIHKHH Genrnnaifin Ba KyfiHAarn TCHIIana

6yitnua Xucobnananu

aan == E 'l

auane " © vane
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DoToMeTpIALl  YHYH CHNCKTP YYaCTKaCHill TViPHM  TUHJIAUl  CPEKT)

TAXTII/IA MYXHM aXamusTra ora, KOTHIMm 5rpit YH3HFH INAKIH TYP/IH XapakTepra
ora Oyammn MymkuH, Bap3n Moazanap @HHK MAKCHMYM BA MHHAMYMIapeH

y3IyKews loTmunnap Ocpamr. By Xonna oTHmmm KOIGORIBICHTH TYIKE

yaynaurara gespmt Gormk oy

Z

aitu. K¥nrma OpraiiK l‘lll]ﬂ”\’\lﬂ.‘lﬂp AHMKS

MAKCHMYM Ba MIHUMYM 30RQIQpura ara \’YS".H"AH TAHJIAHMA 0TI Sra. CUL‘}CIQ

IARIH - MOJICKYnanap 'IRIPKHGH Ba aromiaapui OpranpK MOJICKYIamapian:

Gowianmn Xapaxiepn (o;umit, Ky yu Gorznap) Ounan Genri

an. By Goiag

ANCKTPOHIAPH TYPI 3HCPIHsATa 3ra Ba TYpian 'I\ TKHH )"'5)’]].']!!}\',‘111]'“ B

PrIaHEILR)
Ounan kysratinam. 200-800 v coxanapaa IOTHITMUIINK KeJITHPHO YMKapyss:
IYPYXIAP XpoMohop TYPYXIAp 1e0 HOMIAHAAM Ba Viap OMTTaian Kam OViamers
Kappanu Sornapra (C=C. C=C. C=0.C=N. N=0. N=N.C=§. §=0. %,

NO, Ba Gomkanap) sra. Kappam 6¢

AT AHCPIHACH O Soraapm

KV3raTim  oHepiiscira  nuedaras  amya  kinupk.  MOmwmimn CHERIpod

XapaKTepH TaXJail ITHAACIran OMpMKMAZa ana IyHjail kappain  Ooriepin
Magkya Ofnuun Gunan Genrmnanaan. Monekyiana Kyur GOFIapuy TYILIaMHL
CMCKTPHH Y3yH TYNKHH TOMOHTA CHIKHTHIIM (Xap Oup Ky Gor ot
CIEKTPHHH TaXMHHaH 30 HM CHIKHTAZIH) MABIIyM.

Kypunanuran sa ynpTpabuHaua coxamapaa TAXTHIIap onud Gopnmz
KYHJIIT CYIONTHPIUIraH dpHTMATIap Giuial 1w oG Gopinamnky, ynapia IPHTYBE
XYCYCHATIApHHH XHCOOra ONMacinK MyMKHH 3Mac. OputyBunapra Kyifian
Tanabnap Kyiinaqu: S5pHTYBUIIAP TAAKHKOT JTIUIAANTAH OHpHKManapHu T
coXalapiua ¥3 IOTIIHIIN TacMalaphra sra Gymmaciuri Kepak; OHpHRMai
MAKCHMYM FOTHIHUIHHH CHIKHTMACIHTH JIO3UM; MULIAMAA YHAAMIN Gymimi 5
OCOH TO3IAHHLIH KEpaK.
200 HM AaH IOKOPH YIIIEBOAOPOZIAP, CYB, CIHPT, oduprap T

MYMKHH.

AbCOpOUHOH  CIEKTPOCKOMHA  03HK-OBKAT MaxCyJIOTJIApHHH  TAJIKIKOT

STHIIZA KCHT KYJUIaHHNAAH: MaXCynoTJapaart

CFIAapHH  OKCHIUTaHTAHMK

AapaxxacHHH AHHKJ1al; NEKTHH MoadanapHH AHHKIIaL; )“'cmmm
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XCYIOTHApHAAri  (enon  OMpHKMANapHHH  aHUKIAW, YoM, Kakao, Kaxe:
b i L

KOeHHHN aBMKnany; rynmi

fTapuaran, OKCHANANTAN Ba THIPOOKCH,
Mitornodnr  waknnnn  asnkaau. CnekrpoOTOMETPHK YOy 03MK-OBK@T

MAXCYIIOTHApIJary orip Mo

UIapHI aHHKAana XaM Qoiiianannimams. AMMo.

YOV TaXIBUTHH Y30K JI2BOM  3THIN, KS"H COHIIN Onepaunsnapm S"TKH?IUIIHIH],

(1)( UIAHUIAAUTAH peaxtiy

JIOPAATHITH 611.‘!211! l:)i!')KJlilllH\’) TYpaau.
paj YP:

TOKkopya canad Yriunras TaXI yCyanapi MaXeyIoTIap1a anikIaniig nasapja

T2l OHpPHKN

apHi (&

PHII HKKHIAMYH  OKCHUTAHUIT  MAXCYJIOTIapH,

HNCKTHE MOnanapy, (enomnap) Gowmka KuMmEsmii Onpuxvanap Oinan Oysiran

KiMCBIIE OHPHKMATp XOCHI KWTHIINTR aCOCHanran. Viuam HaTiwkazapu Kyn

aAa OVsnran  Gupukmanap  JpHTMANApHHE  HUCOMI  ONTHK  3HWIMK

Oupmikiapiia ndomananany. bab3i TAXINA YCYIIapHId MO MUKAODI

OTHHIAH TY3RATan aapay

HI'GH mudxnx acocHaa XHeoOaaHam,
2.5.2. MHpaRH3ILT CHERTPOCKONIS

HMudpaxusnn (MK) cnekTpockonns 03HK-0BKAT MaxCyNOTIApHHN MHKIOHIT
Ba cudaTiii TaXIHIMHK AHCH Qu3nKaBuii ycymi Xuco6naHami. By ycyn opraHuk
MOVIVIADHH  TY3MJIHIIN  Ba T(\pKllGll XakKnaa erapianya TyﬂllK mld)opmauuu
ONMHHHIINTA MMKOH Gepaan. UK HYPJIQHHII CYT MaXCyJIOTIapHHH EF-KHCIIOTTH
TApKHOMHH  TAMKMKOT  sTHwja  Qoifjananmiauy, Typid  03HK-OBKAT
MaXCYNOTIAPHIATH TICCTHLMUIAPHH AHWKIAN/A, O3MKaBHi OYEKIapHH Taxi
3THILIA, WYHHAT/ICK YCHMINK Ba XaiiBOH XOM-auiécH KaifTa HUIOBH TEXHONOTHK
KapadHJIapHHK HA30PAT KIUIMILJA KEHT KYJUIaHIaH.

Oprannk  Gupukmanapun WK cnektpn MOAIa# SHT TYIMK (QH3MK
xycycnaTiapn Xucobnanamn. MK crniekTp apHuI XapopaTH, CHHAWpHII KYPCATKHIH
KM 3WTIKKA HHCOATaH MOJIAHH aHiK TaBCHIai/In.

MK HypiaHMm COXAcH CIEKTPHW KYPWHAMIaH KHCMHJAH KeHuH
xoitnamran 6ynau6, 0,8-2,5 MKM JHanasoHAarn AKuH, ypma (2,525 MkM) Ba

J30K2a (25 MKM naH KartTa) OynuHanm.

140




Epyi.’nmm IOTHIHILHHN XaMMa COXaldpd Y4yH Karra TVIIKHH Y3YHIHTS
KarTa JHCprus MOC KenaaH. ”K CHCKTPOCKONHA XaM HVPIQHHIIHY I0THHINNR

acocnanran. JOmnnw CHCKTPJIApH T2 1KHKOT KHAHHAETTaH MOUIAHH TV3HIANIWNH

Omnan  Gornamran. Momna  Mox acHHB  MabAyM OJHEPreTiK  NOJaTiapi

FKOMNAWran Ternmm ATOMIAP TH3HMI CH(!)L‘.TH.’X&! Kapaun MYMKIHH. A\IOIICK)"Z]H VER
TYIMIACTTAH HYPIAHUII CHEKTpMIH (1)3!{&” VHE 2HCPICTHK XOJIaTiHHI y3rapnpa
ONAAUTAN  VIVIIMKAry l’;’.‘lKHli,’li\pHH HoTaaH. ‘E\IUSIL‘K}’.IG TOMOBNAH OIHHEH

JHEPIHS  ATOMJIAPHY 3JICKTPOH XOJaTHHN S“'jl’i!p THpHII (OyHIa  CneR

)‘:uﬂ’paﬁm!ur}nuu Ba K:\"PHHZL’XHI’(‘.H coxannapra 1l HEITH l”_"'_'lil,'l”) CKit aHMa Bl

TeOPANMIII YHEPrACHIN Y3rapTHpHiura capaaniii MyMKuH. MOnexyx
TeBPaMA IHEPIrUACH, KKK TypAark TeOPAHHIIIAP: BaNCHIIN Ba Ae(opyaiio:
Bunan Genrinana. Basentan reSpamimiiapaa HKKM aTOM YPTECHAATI Micog

Kamaiinmuy €k Karranammmm MVMKHH., aMMO  Qiomjap BRUICHT 1HK 008

§

Gornapn Yknaan vernanami. Jedopmaiunon TeSpaniuiap JHCPIiicH Bl

apuna  caknanasepamt. Jdedopvannon TeOpanmmniapaa  aToMIap

TeOpanuuuiap oHeprusicura  nwncGarad  awva  kuumk  OYyianG, iy  cafabum
}lC(l)OpMﬂLUlOH Teﬁpm—mmnap BallCHIJIIIapra HHcOaTan Karra _\'3}11.1nwm
TYJIKHHIIApJA Ky3aTHIan.

Aloxuza ¢yHKuHOHaN TypyXiapen TeGpammmapn HK —cnextphn im
MAaBITyM COXaNnapHaa IOTHIHIIHHN Jo3ara Kenrnpaan. Bynnaii aronnap rypyxiapi
€xku Gornapra sra 6yaraH Typan MOJEKYIalapHH IOTHINL CneKTpapna Oup Hest
Oup XWI 9IBHKIGp MaBKyA OYMa;Ki, yIapHH OTIUIMIN  qacTOTATpH
xapakmepucmuk 26 Homnawaan.  Bynnaii XAPAKTCPHCTHK  YH3HKIApH!
MaBXYJTHTH CTIEKTP OYiiltda MONCKY/aja TypiH IypyXnapHi MaBsy/uuiri

aHHKJIal BA yJ1ap TySWIHIINEK GelTHIaITa HMKOH Gepau.

XapakrepHcTHK vacToTanapHu anuknam MK CHEKTPOCKOIHAHN ACOCHHI
TaWKT Kuiaan. Xo3HprH BaKTAa, TYIKHH COHH Ba TYIIKMH Y3yHiury 6yiinya Gow
YH3HKIAP KKOFIAIITAH XapaKTEPHCTHK 4acTOTanap Ba AMArpaMMalapHH Karop

JKaIBallIapH MaBXxya.
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s \Z
Hir MK cnexTpiapy TajkukoT KHIMHAETTaH HAMYHA (H3HKab,S

XojaTura, GHPH!\'M&IJH]? KOHUICHTPAIHACHT2 COTIHK. ;\1_\’])“!\'[\’36 OpraHik
MOIUIApHE  TO3a CYIOKIMKIAPHH HINRa Karjiami KS"pHHlllﬂHf.&ll. IPHTHIITAH

Ma

noTHI

CTHHamap VYpTacHiaa COBYTIL

Qi KeliMd  JODKa  IACHKA
h}v’mﬂilllll]!,‘l:‘.. HAOMYHAHI CYIOKNIHK Onan 3TaHaH KeluH nacra Kg’pllllllllll!liﬂ Bd

HWKOpHIT  Mer

Ta/IoreH:

1Iapi  apaiusmacu Onan TIpecCaanran Tablerka

KS“pHIlHl!]IL’l&I TAAKHKOT KU1 MYMKIH.

Opramix  Gupuxnmanap MK cniexrprapuny Yprawumga  HKKira
X2DAKTCPHCTHK coxasap axpariiaus: 800-1400 cu’ coxacn sa 800-1400 ey’
yerapacuaan Tamkape coxa. 800-1400 car” coxanapra C-C, C-N. N-O0. C-0
saient Sornapi sa N-I1, O-H, C-H xedopamaunon dosnapn Hamoén 63uam. By

COXQIZ MOZICKYIQ TY3HIHUIAQrT YHURIHK

GViMaral yarapinuap ClekTpHi

CO3H I D

I iapin kenTpid unkapat. 800-1400 car’ coxa verapacizian

TANIREpi - Opraditk \"H}‘IH\.\}' ap CHCRTPIApi  anoXiaa Gur:mp Ba aromiap

NPYNIEPHIE MOC KCIYBUH YH3HK

pra (Napakrepnemik) ara oynam. Bynaaii
TYPYNIapHH  TeOpaHMIIIapH  yJlap KMPran MoleKyJuiap Tapkuoura Gormi
Gyamaitan. AfiHan TeOpannumum cuekrpnap Hamoéd Gynrad Gynzaii coxa o3u

OBKAT MaxXCyJIOTIIAPHHN TaJIKHKOT

WILIa 9HT KY1 Kysutasumam. Bupukmanapiy,
Y1ap CHEKTPIAPHHH MAbIYM MOJIA CHEKTpH GuiaH TAakkocnab mueHTHOHKaLA
KIUHWHA  acOCHi  TYPYX Oprauuk OupuKManapu ydqyH XapakTepHCTHK WK
CNCKTPJAPH YM3MKIAPH Mamkya OYiranaa amanra owupHw MyMKuH. LIyHHEE
YuyH 03MK-OBKaT Maxcynornapuun MK cnextpockomys ycyms GiiaH TaKHKOT
aTHWAA QYHKUHOHAN TyPyXJIap IOTHIMIINAPHHH ACOCHI AHAIHTHK HH3MKIApH
KJpeaTIAraH  MABLOYMOTHOManap  Gmnal  ympiam  kepak  Oymamr MK
CNEKTPOCKOITHS YCVJIMHH O3MK-OBKAT MaxCyJIOTJaph/ard BHTaMHIUIapHH (A, K,
Ki. Ko By, Ba, Bg, C. nukorun xuenoracw, Tokoepomiap Ba KapoTHH)
aHMKIAIWAa XaM Kyam MyMkuH. MK criekTpocKonusHy xpoMoTorpaduk ycyim
Guran  Oupramukja  Kyyulam — apoMaTHK — MoOJjanap Ba  Karop  Oprabuk

GuPHKMATApPHH TAZKMKOT THIIAA (O IaaHIIMIIH MyMKHH.
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2.5.3. AToM-a0copOLIioN CHERTPOCKONNS

Mislicpan iCMEHTIApHH (IBHOIOMIK AXAMIATH, YIapin (epMeHTant
KAPACHIIAPTA KATAMNTHK TahCHPH OOPACHIATH OIIBIMJIAPHH KCHTAITHIIN 0Nt
MMECDAT  ONCMCHTZADHH.  KYMIAZAH  MMKDODNCMCHTIAPHM  MHKIOp
AHMKIAMENET 2HATITHK YOYIapiil Huiad unxim Ba (oliJananHIura dXTiK
TYFAHPAH.

K¥nrusa witvésuil yeynnap xarra HamyHanap OuiaH il KYpaii B2 &y

BaKT Cilp(bl Tanad Kunami. dh)TL\-!\'UHUpi‘..\iL‘m“K yeynnap B2 KOMILICKCOMETDIE

Kasuiy  Te3uri O

Nam y'ililﬂl CCIMPIANTH, QAHUKINIT Ba T

Tanabnapra xasod Gepmaiint.

By TtanaOnapra cnekTpan ycyanap, Xycycah KCHI  TapKaaran o
aBeopOUMoN  CHEKTPOCKOMIs  HHr  TYIMK  kapo®  Ocpami.  Nosnpaa aoy
THIRMIAPHA PYii Gepairai HYPAAHHII BA 0TI Kapatuapuii CoramKnn
Ba QiiKaBHil MOXHSTH annkianrad. KBanT nasapuscnra MmyBoduk £ B
SHeprusAra ara 6ynrad / Ba k cTauMoHap japajkanap Ypracuua yu KypHHHLLL
yTiumap KysaTHiaaan:

- CHOHTAH paBHWIA KY3FalraH JapakallaH IACT 3HCPreTHK XOMm
HYPJAAHHILTH YTHIE (k —i):

- yactoracn Vj, OYiraH TAalKW HYPIAHHW TabCHpHAa MakOypuii pii
Gepauran Kyifinan 10KOpH 9HEPreTHK XOJaTra I0THAMULTI YT (i =k );

- UHKapIUIraH HYp YacToTaclra MOC 4HacTOTara 5ra OYuram Hypaamim
TaveHpuaa MaxOypui (MHAYUMpaBuii) pyii Gepaamran HYPJAHHULTH YTHu
(k—i).

Y30K HHLIAp JaBOMMJA AHATHTHK KUMEA (akaT CroHTaH HY PJAHHILI
YrHmaan oinanannb Kenmamn.

ATtom abcopOumon CNIEKTPOCKOMHS,1a IOTHITHIILTH Kapadi
olianannna MKy, GyHIa aTOM TOMOHHAAH SHEPTHS IOTHIHLIN ACOCHI Japaxan

pyit Gepazn. AToM aGcopOUMACHHH Kalil STHITHHHT OKIIOHa yoymu 1955 fum
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Pacwm 2.46. Mkt iypinit aToM-a0eopdmion cnektpodoTomerp exemaci:
I-Epyrimk ManGan: 2-yarud AHCKy; 3-ananra; 4-GoToOMIEKIPIK EpyrIK Kby
KIS POH cXeMacH; 6-KVry.

Kaiijl Kuim

Taxann 5>TinadTran HpuTMa a3po3on KVPHIMINLIA TOPETKa ananracira

HYPKAruy ¢paami;

KHPHT

. Azanrann Qoromerpisiaa GoiizanaHnIaInran
NCMCHTHI QJIAHTQIarH HYPJAHNIN oMac, Oank ﬂTQ.\lHﬂp TOMOHHJAH CTapaapT
HYPJAHUI ManGanAan 10THININ Yiuanaan. ByHusr yuyn jorysun Gy Kamnami
TAAKHKOT OTHIAETTAH 9JICMCHT IOTWIHIN YH3HKIAPHTA MOC KCIYBYH TYJIKHE
Y3YHIHKAArH MOHOXPOMATHK E€pyFranK jacrach Omnan épurmnamm. Hamyna
ananraga aTtomM OyrnapuHi XOCHI KuNamu. AHHKIQHA8TraH 2MeMEHT aToMIapH
TYWagTran EpyriINKHH YJIap KOHLEHTPAaUMscHra TYFpH NPONOPUHOHAN Tap3ja
10Ta/IH.

Epyriuk ManGan cndariia nact GocHMIH ra3opaspsi JaMnalapy TaKiHG
omiran 00, ynap anuknanHa@rran 3MeMEHTHH HHTIYKA DE3OHAHC YH3HFHHN
Gepan. CriekTpan KHCM YJIMaHaéTran 3/7eMEHT I0TaTran TYNKHH Y3YHIMTHHH
WKPATHII Y9yH MYDKQTaHraH NpH3Ma Ba JuQpakiHoH nawxkapara ara. Epyrmix
curnany GoToKYnaiTHpriura kenuo Tymaau a ranBoHoMeTpra Gepiazu.

CurHan CneKTpo)OTOMETpaH aBTOMATHK CaHall Kypwimacura Kenu6
TyWajH, y 3ca HAaTWXaJapHH IOTHIMII €KH ONTHK 3WWMK OupnuKnapuia
KOHUCHTPAUMSHH DPaKaMiIM Bu3yan Kaiia xwirnura Gepamu. Curnan y3uésap

NaTeHLHOMETP TOMOHHIAH l(36y!l KHIHHHIOH MyMKHH.
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Atonm a6cop6unou CHICKTPOCKOINANM  VCTYHJINIH  LIVHIAKH,  alaire
AHUKIAHACTIAH CMCHTHH SKKON HamocH ()S’JITHH Pe30HaNC “H3HKIH 0,'],1]"]
CICKIPI OJIMHANN. I;\ ICA TYPIH CMCHIIap PC30HARC YH3HKIAPHHER 6)1]1'6“[‘"1}!“

KOmaad KeTHN  OWHM 0@l  Ba  TIAKIKOT  DTHAACTraH  Maxcylor

KO\!HUHL‘HT}H\PH S"';upu TaBCHPHEH KaMaTHpai. };'\'H,llﬂ) TaKapi. aGcopﬁuuou

TaXJIAQ TaXInui NApONTIAPHHE, XYCYCaH ajlanra XapoparHHy Kii.\iilﬁ'l"llpl”ll‘.‘l}!_

O31K-0BKAT MaxCyJI0Taapiiig CVIOK HamyHajzaphjari ICMCHTA
KOHLCH PALMACHHIE CYIOK HamyHaiapaa andkmam yuys C-115 atom abcopOunoi
CﬂCKTle!)()TOMCTpH KCHI MILTATHAAMM. YHIHI KON MABIYM 3JICMCHT aTOMIai
TOMOHI1aH EP_VTHHKHH IOTHITHIITH  XOaHcacHra acocianran. (‘HC&\'T]’)UQ)OTU\WW
KyHHIaIM BKKK acocnii peAnMIapHi Onpuaa mnnaiia:

- 4TOM Z‘.l’)L‘OPGIIHﬂH TaXJanl  peRnMIaa prf."l”l\' PC30HAHC HYpIam

1H HOTHIAAN

RI&\HﬁilliJ aToM Gymupn KaTJaMiads _V 11 Ba yJ1ap TOMOH#M

a atoMm 0

= OMHCCHONE TaXani, \_)}'H,'l:! HYpIaHim Manban HaMyH

XHCOONANNO, yiap NypKammi IABOMIIA alaRraia KY3raniinl Ba yag
EpYFINK OKHMU HYpJIAHaIH.

OXHpr#  peRHMAA  KOHUEHTPAUMs  YJIMOBH  CHEKTpan  Isifii
HHTCHCHBJINTH XHcoOnaHamm. AcOGoOHH (yHKuMOHan cxemach pacm 247 u

KEJITHPHIraH.

Yaueasn wpvewa £

-
r

Pacy 2.47. C-115 criekTpodoToMETpHEN (YHKIHOHAN cXeMacH:

l-)“'arztpmpnm; 2-norapugmarop; 3-axparyBun Ky4aiiTHpruy; 4-nactnabkn
Ky9aifTHpriry; 5-(oTo Kabyn KHITHY; 6-MOHOXPOMATOP; 7-ONTHK 61I0K; 8-
CIeKTpall Namna; 9-kysry; 10-amopTusatop.
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AcGobun cnextpan ananoscsr 190-860 mv. HMVa k¥iimiazurad Xatoiin

M raua. TanMpsnan

10an 220 B, 50 T'n onexTp TapMoriaaH amaira

ownpmiany, acbodum meresmon Xyssarn oca 035 xB-A rava. AcGobmn

Yauanmapit 1010x500x710 ma, ornpasry 140 kr.

Yer on cnekrpodortonerpaapiian  yabTpadukadiua Ba  KYpunamiran
CPYIMKAQ  TaaKMKoTiam  yuyH  «Becman»  gupmacunn  (ABcrpisi)
MKpokonbioTepiit JTY  acGoOn mmnatunay AcO00HN CHIeKTPAI ANANA30HH

140-900 wiv, Vauazuiapr 1150x670x470 My Crexipel HEGPAKI3II COXACIR

TaAKHKOT]

un yuyn «Beemany Gupyaci OT cepsiaary cneKTpo(oroMerpIap
8a CTIOH cepusnarn aton abcopOuuon crektpooTomeTprapiIan Goiinananuu

MymkiH. 360, 370, 400 aozenzars atom aGcopOuioH cnekTpodoTomMerpiap

«Perkin-Elmer»

IPAECH (AHIINS) TOMOBIAAR Bunad unkapuiaan Ba 190-870

HM CHERTPA AHQIA30HTI2 ora.

K¥nrima  osik-oBkar

CVIOTHEPHHEE  TANIWI  Kimi yuyH  YJaapHi
Y N

na0KI KYPYK CKI uam veyn am. by yeynnap

PAQ KYIIRRTHPHID 3apyp OF
Y3MHI adB3UUTHKIAPK BA KaMwiLikaapura sra. Ham KyJiaHTHpHILIA HaMyHaH!
Ky[AMPHI Y4yH MULIATIOIQAMraH KHCJOTA GHIAH TAXJT STIIAETIaH SpUTMara
KYIuMya MHIJIOp/Ia  MHHEpan  3JeMeHTIap KHPTHIaLHKH, yiap MHKJIOP"“
HaTHAQNApra TabCHp Kunaan. LIyHHHT ydyH KYTITHHA 03HK-OBKAT MaXxcyJI0TIapi
YayH OXTHETKOPIMK Gunan yTkasunaauran Kypyk KyJUTaHTHDHIIHH Kyanai
MaKcaura MyBoGHKANp.

Hamynanmapun  raxmmra  Taiiépnamja  MEKpOINCMEHTIap — OpraiiK
OPUTYBUMIAD  EpAAMBIA  SKeTpaunst Kuiuhaay. OpraHMK  9pHTYBYHIApHH
MIKPOOICMCHT/IAD  KOHUCHTPAIMSCH ONTHMA UerapajaH nacT Oyarania Xam
Kyanam MymknH. ByHIau Taumkapu, opraHuk SpHTYBYWIap CyBIH SpHTMjlapra
michatan atom aGcopGumon ycyn cearnpmaruun oummpamd. LIysuur yuyn
AapaKanaHTaH  rpadMKNAapHM  TysWmja  OTaloH  3pMTMAnap  OPraHuK
IPHTYBYHIIAPAA TAHEPIIAHMUIIN KEpaK.

HamyHanapeM Taxuuira —Taifépramja AaHMKIAHAETraH  NEMEHTIap

KOHIEHTPAlMACHAaH Keaub YHKKaH Xonja MaxCyloT HaMyHacH MHIVIOpHHH
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ZAnnonn sapyp 6Vnazn. OnriuMan KOHLEeHTPALHAIapHit Xifco0al YuyH Xap G
By arama 1 % 1T

NCMCHT YUYH «CE3THPJIMK» aTamMacH HIIaThi
AJIEMCHT KCOHUCHTPAUHACHHH I\‘S"]VC&H‘IUHI Ba

Ay ANTaH  CYBIM  ApHTIMauard

JoTiapiarin KeHr TapRaIra

“'”j/‘uaa nboaazasamt.  O3MK-OBKAT  Max
QJCMCHTIAPHHE aHUKIALl CC3THPINTH ?'il‘ll})ll\’) TypaaH Ba 6) TaXJIHUN 5”'1'1\'63”111
mapouTHra ok (2.4-xa1san).

ATOM 2161:0])61["2(3“ O3HK-OBKaT MaxcyJ0TIapiaara K?n COHJIN METanlapyl

AHUKIAI  Y4YH r])oﬁ:m.mmuu:u MYMKHH, amMMo 6_\ ICMCHTIIAPHH  TAAKHKOT
arpodiia OV

KIWIHagran JpHTMaNapiary KOBUCHTpanHaCH 1
JIO3HM. By QNCMCHTIAPTA KaABAIl 24 Ja KS"]’}CH'I‘H[H'ZUl.‘l'd]),'l‘d)l TAUIKAPH KOLAILT,

HHKeI, KYPFOLIMH, KaJail, XPOM, CTPOHLMIA, KalMitif Ba OOIIKaIap Xan TerHi

Acocnii MiTHCP 2EMEHTNAPHH AHNKIANIAATH CC3MPIIIK

OneMeHTIapHH T)"’mumﬁﬁ “Onmivan nm 7175216—06;761—111;;‘.1 5 AHIKIaI
HOMIH Y3YWINTH, / | 4erapainaph, | TYFpH KelaJHraH | werapaiapi,
‘ .m;%” acbob cesrnpmnrn ! Jnrl
’ K 7663 I 1-10 , 0.1 0,003
! Na f 5890 } 0,3-3 ! 0,04 0.005
[ Ca I 4227 { 1-10 ! 0,1 0,01
[ Mg I 2852 [ 0,22 ‘ 0,01 ’ 0.003
l Fe I 2483 I 220 t’ 0,15 l 0,02
[ Cu l 3247 ’ 2-20 ‘ 0,15 0,01
{ Mn ’ 2795 ’ 220 ’ 0.1 0,005
l Zn { 2138 ’ 0,2-3 f 0.04 0,005 |

Typnn Maxcy/noTnap y4yH Taxmauil JTHII METOAMKACH Oup xmn Gymi6,

PC30HAHC YH3HFHHH TaHNall, SpHTMAaJapHH TOpeJlKa anaHracHra KHPHTHII Ba
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w000 kVpearii Kadu GOCKMWwIapHK Kampal onam.

TOMOHAAP HAMYBAIAPHH TAAKHKOTIA TL‘.]VI‘C‘]).TIHUJ XHL‘OGJH\HHJIL
2.5.4. Mace-CnekTpocKonus

I\'I'ACC'CIIC!\'T]M)L‘!C(HH!X OPprannk MoananapHn 'Sll.\ﬂ)llﬂllllﬁ (!)H'J"F-Ta,’lKHKQT

ITHIT YCYAH XHCO

anu.
Macc-ClIeRTPHE O yuyHE SKyad  criiparorumipiiras Gye (Gocum
107 =107 \v) K¥psIILIars Moanara snepriscn 50-100 9n G¥arar dMeKTpORIP

OKHMH TALCHDP 3TTHpHiIam. By Xonna Gomuanyny Momua (Mojexyjsp HOHIap)

Maccacura Tenr GVaran mycGar saps

JIAHTAH HOHNap, MIEKTPOH Ky4u TanCHpHIA
MOJICKVIIAD 11O

Japui napuanasinun rydaitan Xocun OYiaras  napyalnasrad

HORIAp,  MIVHIIHIJICK Kaiira rypyx:

an WoHjap.  Manuii mommp B

APHLIHEMATran napuanap Xocun (O

1t MyeGar sapsianran HOHIAp OKHMI
O1p HEWa MIHT BONIBT TIaTeHITAN CPAMIVIA TeINaWTHPIIALN Ba THPKII! OpRAI
MATHAT Malionnra fiynanmpinan. By epaa ynap non Maccacnii yii sapara
HHeOaTH ('%) Ounan Genrunananuran pamyc Gyiimua éiinnam. By paauyc
Gyitia Xapakarianaérran WOHJIAP YK THPKHIUKEA Kenb Tymaan Ba JICTCKTOP
TOTCHUMAIMEN Y3rapuim G¥itnua (kamua kyn nownap Kenuo Tymica, MOTEHUHA
WYHSQIHK KYWIH §3rapajy Ba CnekTp 4yKKMCH LIyHYATHK HHTCHCHB Gynamm)
Kail Kwmnaan.  Maiiton  Kyunaummmun  €kd TeanamTHpyBuH KydJaHuu
KaTTAMMTHAN Y3rapTupiu iynn Gunan Typmm '% cGaraa maiigo 0ymaérran
Gapua somwsap duKcalms Kumupamm. Macc-cniektp Xap Gip GupHKMa YiYH X0c
OVnamm.

Macc-criekTp €piamMuga HOMa®IyM Mojjanap Ty3WIHIITHI, MOTIEKY AP
MACCACHHN AHMKJIALN, TAAKWKOT KHIMHAGTraH MOMIAHH MabIyM Mojara Kypa
WICHTHOHKAIMA KWINID EKH MabJIyM MoZjajiap apaamMacHii Xap Gup Moz
Y9YH Xoc OyNIraH YyKKHJIap MHTEHCHBIMIH Oyitnya MMKZOPHI TAXJIHWI KHIHITHA

amanra OIMpPHII MYMKHH.
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.5. O30K-0BRAT MAXCYIOTHAAPHHEH TAAKHKROT KIJIHITHUHT

JIOMHHECHEHT YCYJLIapu

Ey YCyinap  moazanapHi KS"‘}( QTVBHH omMuIiap TabCcupHiaa ép)‘f.']l(k’
HYPJIAHTHPHIL KOOMJIMATHTA aCOCHRABTRH.
.’]lOMIIHL‘CIlCIHlHH. \_)_\ ATOM, HOH. MOJICKV/Id Bd OOIKA MVPaKKaL MOV

NapiM KY3raTHITan XonariaH Hopya

3appavANapHEn Hypaawuum Oyand, Oy
XOJIATHIa KalTHIINAR yJIapaars 3eKTPORIapHH YTHIUIN BATH/KRACHIA PYH OCpatt
Monna JOMMHCCUCHIMANAHMIE YSYH YHTA MabIyM MHKIOP/I2 TR 3HCPME

Gepimn 3apyp. Mojuia 3appauaiap SHeprisiHM JOTHO KY3Fairas Xolam

yrmmam Ba Oy X0JaTAa MalyM BakT JAasompia oyt Keitms

Rg"ﬂ‘l\lliill'ﬂﬂ DHCPIHAHN MALIVM KHCMHHH JIOMMHCCUCHIMSA KBAHTI2pH CHQ

Bepud, TiHy Xonarira Kaiitaum.

VaptpOnsaduia Ba KVpHHAIMIZH HACTOTANAP ONTHK HANOI0H

EPYFIMK  HYPIapM  TaBCHpH  ocTHAR  naiio  OYnaamran  HYp

doTomoMIHecHenna 1e0 HOMIAHAAN, ¥ FATWITaN JIapaka KYPUHM &
ynia 6ynum BakTHra K¥pa moopecuenums sa Gocdopecuenumsra Gy
Duryopecuenus — MOMIAHN MyCTAKHI HYpJIAHHII KYpPHHILIN 6ymo, ¥
(akar HypaHTHpHII BAKTHJA JaBOM JTaJH. Arap KY3raTHIHmI ManGan yanpid
KYiiHJICa HypJIaHHII XaM Iy 3aXOTH TYXTaiin.
Pocdopecueniins ~ MOIAHH MYCTAKIT HypIaHHIIT GYnG, Y Ky3rarysuit
EpyFHK Yaupn0 KVitHaranan Keifis 2aBoM 3Ta.

O3HK-0BKAT MaXCyJIOTIAPHHH TAAKHKOT 3THINA (daryopecuenmms Xozcaci
KyJInaHunanm.

Jhomunecuent taxmun (JIT) épraMuaa TaIKHKOT KWIHMHASTIaH HaMyHaR
Kkonuentpamnscn 10" 22 Gynranm moxna MaBXYIUIMTHHH  aHHKJIAL  MYMKIH.
Cucpatnii Ba auknopHit JIT 03HK-0BKaT MaXCy/noTIapuaarn Ganam BHTaMHHIapHi
aHHKNAWJA, CYTAarH OKCHI BAa &F MHKIOPHHH aHHKIAama, rymT Ba GAmK
AHTHIHIHHH TaIKHKOT STHIIZA, €a03aBOT, MeBanap GySHNHMIIMHHM AHArHOCTIK:

KHIHIIga  Ba OBKAaTJIaHHII MaxcynoTiapHaaru KOHCEpBaHTIap, JAopi
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\CpenapaTiapy,  KOHUCPOTCH  MOJUIATAP  BAa  HCCTHUMANAPHHA
(oiinananunaun.

Cyrzarn érnapnn anpxiaam cyr-6¢ Gasachui (IyopoXpoMIAI THPHI FYH

Bunan sparnnaanran SKKgamMun GIyopecieHInINrG acocanras, YyHKH cyT ér
MycTakia quyopectienisra 9ra mac, byex cudarnaa goedimi-3 rapoxnopnain
0,05 % mi1 opuTMacH HILIATIWIATEKY, Y KaliHaCIra cyBiH XaMmomua 1 MuHyT
JABOMIGIA  BCHTIUINANJAA  €F  IIapuANapHEn  TAWiaEMa  Ba XamMuil
guyopoxpommaiTitpaz. JIIOMITHCCTICHITS MHTEHCHRBATH HonKa Karaamaa (1 M)

amkianam. CyT Ba CyT  MaXcynoTnapuiary  Sei (uyopocuent ycyssia

anpknamra MymRannanran GXXKM-8 dayopomerp (pacy 2.48) onTik 9neKkTpor
Vauam G10KH Ba MANCYJIOT HAMYHACHHH (IIYOPOXPOMIAWITHPILI KYPHIMACHIAH

udopar.  MIyopoXpOMIANTHPIHI KYPIIMACH apalalTHpiul KypiuiMachra ora

A MKKHTQ  apaiaiuTepuin  Kamepanapiaas  ubopar. Kypuamanwsr 13

Kamepac WAl MANCYAOT, MKep Ba  QocGuH-3  TuApoXIopH1
EpAnAMIMACHEN @BTOMATHK uenTinn, 15 Kamepajna 3ca ynn 21=1 rapaycrasa
COBMTIINIIN. amanra omupuinan. Hamyrann ¢iyopoxpomnaumupii acoodiuia

nuwioB Gepuin 60-95 cek aaBoM 3Tami.

Pac 2.48. DIKM-8 cyT duryopecuent & Yiuarnumn OGN0k cxemack:

2-0NTHK 3JICKTPOH Yiryam 610kH; 6-¢iryopoXpoMIaluTHPHIL KypHIMACH: 1-
Hypramum Mantau; 2, 3, 5, 6-cBeToduIBTPIAP; 4-KIOBETa; 4' -31aI0H HAMYHACH;
7-pacTnabky Ky4aiiTHprind; 8-kyJaiTHpriny; 9-oToaNneKTpHK kynaitruprind; 10,
11-kypeaTkiuny (pakamIn) HHIMKaTop; 12-apanamTHprity; 13-MCHTHII kamepack;

14, 16-Goukapys Kypuimach; 15-cosnmii kamepaci; 17, 18-Gepkirii
KJIATNAHIapU.
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Onitx JNCKTPOH

aii ONOKH  KVPHHALUMIAH  CHCKTP  CONACH,
KY3FaTHAQMMIal  MOHOXPOMATOPEH3  (uiyepomeTp — Ba  (ayopocnesis
Vnuarnunaan néepar.

TakuKoT KinEaéTran HaMyHata (IyopOCHCHIMSANI KY3raTnnl yuys 320-
440 M cnekTpan coxazan Qoiiananin sa uyOpOCHCHIIIRM YiIsau yuyH 520-

580 HM CHIEKTP! COXACHHN AAPATHII M

Keaara MyBOOUHKIND.

Epysng oximvir sypaanim vandan (s¥enanim navnaci) 1 i navysas

420 HM KY3raTius CHCKTPHHN AKPaTYBYH

apo Keciumiran 2 Ba 3 ¢Be TOQIIBIPIED

OpKanu g’ll‘ik\llilé?f{li! HAMYHA }K\)ﬁ.’l{lm'ﬂ‘.pilﬂl'&lli HIMILA KioBeTd (OIITHK KaIMHIIN

1 a) 4 ra Geprmayut. EpyRIK OKiMEHR TOP CTICKTPH TALCHPH OC

KIOBETAR

KON THPHITAH  HaMyHala (‘p.’l)’OPDCuCHUHﬂ XOJaHcacH namao  Oyaai

JToMuiecuensn Tanad KiriEaIran CHEKTP coXacH _V'ii!PU KecHIuran 3 st

CBETOMHILIPIAD TOMOHIMAH KPATHAANK BA Yaap 420 Hm TVIIKHH VYRR

EpYFIIK OKIMIHI wApatat. Dayopoctieniits nTencnnanr OIV-20 dow

MeKTpon kynaitmpriun Y ga Youanamt QOTOKYnanTHpritiiG: TOK Cill
aactiabky Kywaiituprny 7, Kyuaiitupriy 8 ra Gepunajan Ba kVpeari 10 &2

paxammi 11 HHIKaTopnapia YirdaHaL.

2.6. XpomaTtorpagus acocaapn
2.6.1. YcyaHun MOXHSAITH Ba TypJiapu

Xpomarorpadus Mypakka® MOZNanap apalaliMacHHN KPATHIL BA Taxm
STHIIHH OHI CaMapalli Ba yHHBepcal QH3NKO-KMMEBHIT yeiyGn Xucobnana, &
TaXIWA yeayOH TYpAH TanKHKOT coXanapn Gunan GMp Karopaa O3MK-OBK:I
MaxCy/IOTJIaDHHHHT TapkuOH Ba cH}ATHHH YPraHHIAa XaM KeHT HIIaTIIMOKIL

Aiinan  Xpomatorpadnk yciybnap 03MK-OBKarT MaXCYJIOTIapHHH  KHMEBH
TapKiOH, O3HKABHIT TYTAKOHNHTHHH YPraHMWIZA, CAKTAHYBYAaHIHIHHN ©Hawmopar

KIWIHIa, YIapHH XHIH Ba XyWOYHINTHHH aHNKIAZa, ymapra KymImtamirai
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n\:"ulii.\l‘iil.li’.‘,\l!li AHMRIQIITR,  Viapaard

3AXapI  KaMEBRIT MOLIANAp  KOMes
MHKIOPHHI YPHATHIILA UYKYD

HROTAAP 00 BOpHIl HMKOHNATIHI SPATa/IN.
Xpovarorpadgur  yenys Mypakkad Momanap apajamMachii  copOuus

a JIHHA)

api Epaamit

1K IHQPONTIAP/AR AXPATHII KapagHil XHcodnana.
Yenyd acochia apaiamng KOMIONCHTIAPHHN Taunauran copOentia Typmiya

L't)[!l—‘rllli)! KiHHIn

1H GOl

ulaHu roscn éraa. By yeyn 1903-1906 itnnnapaa
pye omnnt M.C.llser tomomigan kamd amwran 6yamd, y  aucopdums
TaMOifi

na (hoi

JaH XJIOPOQITHI TaNXJINA HTiHL

JIARIAH.
Texmppuiacrras MG
1

.mmpﬁ:muqn MaTepHan  yeTyHmua

(KOJOHKaA2 Typausa 10Tl

i cadabnu PaHray  Xankanap - IWaKmae

wapanraniaan Lser Oy yeyani Xxponaropragus (10HoH4a Xpomo — 6VEK, rpado -
&aman) 2e6 ataan.

Xpomarorpahus KV1

aTH yeyanapink Kampad onaan. bapua
xpoMaTorpagnK  yey

Ta V3apo apanammaiiinran dasanap

Fprac

TAKRC

viamra - aco

iran. Qasanapran Oupn Xapakarens Ba y
XapaKaTdaH  MKKMHuN

TOMOHMAQH  10BHO TYpHIaan. Xupakmtm tl)il'l'd
CHpaTIIa KATTHK SKHCMIAP €K1 CYIOK JIHOJAp, XapakaTdal ¢asa cudamia ace
CYIOKITHK

1 ras doiinanamian. Jdemak, Xpomatorpadik ycyjulap XaMmma Bakt
TapKHOMA @WKPATHIAINIAH MOUIANAD MaBKyX Oyran ras €k cyiok dasaHn
Xapakatch3 (Typryn) copOeHT opkanu GuALTpnannG XapakaTnamwmi Gunan
Gormk Oynaan. AjiHan apanamma KOMIOHEHT/IApWHH TYPFyH Ba Xapakardan
(asanap ypracnjaa Typinua TaKCHMIAHHIIN cababni ynapHi XpaTIIHIIN COMp
oynann.

By ycy:1 10KOpH JIapakaarit aHHKIHK GHIaH KHCKA BaKT AaBOMIA Gouika
yeyuiap épramiia Gaxapi® G¥mmaiiauran KuMEBNil kii GupHKManapiy 63
UMKOHMATHHH SAPATraiiury Tydaitnn Mypakka6 kuMEpmii TapkiOI 031K-OBKAT
MAXCY/IOTIapHHM GaXoralia KaTTa aXaMHsTTa 3ra.

XapakaTuan Ba XapakaTcu3s (hasasap Typura Kypa ra3 Xpomarorpadusch
(TX) Ba cylokmukmM xpomatorpadusra (CX) Gymmm kadyn kwmnran. a3

XpoMaTorpaduAcHTa XapakaTdan (hazacu ras, CyloOKIHK Xpomarorpaduschra aca
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“AapaKaTian (asaci CYIOKIMK XiCOONAHIAH YO

map teruny. Xpomarorapgs

yeynnap Mxkana Q)a‘mnaplm arperar Xnardra QOrIHK XOJIA KATTHR CYIORITHEMD!
(KCX), cyroxmmx-cyioxmixm (CCX), raz-axcopounron (I'AX) Ba ras-cyrormm
(FCX) Oymmun MyMxin, AKPaTHIl MEX2HI3MMII ACOCHHHM TAWIKIUL OTyBiK
wapatuiap Tabuatira  kVpa, sbuu  Oysnmaérran  apanauiva - Tapkiubiil

KHCMIIQpHHHM, Xapakaryas Ba TYPYYH l:)'d' ajnap .\v’ Taciarp S‘!ilp() TabCHp Typira

KYpa  Xpomatorpa@usnn  Kyviiszars  acocuii  sapuant:

apit dapkiasa

TAKCHMIOBYH, l!}lCOpl—)uHUIL HOH an

QUITHPYBHH, MOJICKYJisip DJIaK (TC.’Ib ETHES

Kipysun), addun (KM acocina), Grocneundnix Xponmatorpadix ye

apait

uya TacHng

yaapaa doiitanaunnaznran €paamun BocHTaNapy Typaapn OV

XaMm  KCHI' TapKaJIraH. B)’ X0jijda KOro3 XpO,\lﬂI()p(\q)“)l&‘“. IONIKa  Kari

X]‘)O.\‘IuTTpﬂq}llﬂ. KOIOHKam! xpmmTomudmﬁ. ras X[‘rk))lil'l"ﬂl']’ﬂll)ll}ik.‘l! d?‘dpkﬂﬂli‘""

Xpomarorpaduk yCyLapHis TYPIH TYMaHIN i

o VIAQPHH TECH

aia  MypakkaOaup.  Mabaym  mapmmrira  Kepamacaan 2.5
P D i

KCATHPWITZH  Tachig  Xpomarorpaduk yeynnap Bapuantiapit  Vpraciaas

OONIMKINKHI aHUKIAN HMKOHHHH ()\!pﬂ,’llt

Xpowmatorpadms Typrapn Tacaugn

Xpomarorpaus Typu I Amara ounTpu]ix LIaKIH
Cyrokmikmn (XapakatyaH aza

CYIOKIIHK)
Karrnk-cyrokmixmin
ancopOuHOH

KOJIOHKaIIH, I0NKa KaTam

HOH IMAWITHPYBYH KOJIOHKQJIH, FOITKA KaTjiam

MOJIEKYJIAp 313K KOJIOHKaJIH, I0IIKa KaTjaM

CYIOKITHK-CYIOKTHKIIH

TaKCHMJIOBYH KOJIOHKQUIH, FONKA KaTJaMIH, KOFO3Iil
KOMIUIEKC XOCHT KHAHHHUIHAAH
(oiinananysun KOJIOHKaJH, I0NKa, KaT/JaMIH
Ta3mi (Xapakatyan dasac ras)
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3-4COPOIIIOH KOJOHKAIH

Ta3-CYIORKIHKIG

ARKCHMITOBYH) KOJOHKQIH

2.6.2. Tazan xpomaTorpadust

Fasns  Xpomarorpadusss  Typian OpPraHMK Ba AHOPTaHHK OMPHK

ajnap

dpanaminanapi

HIE MEKJIOP Ba cudar OVitiya T

NJT 9THI Yoyl XucoGannd,

O03HK-OBKAT MaXCYJIOTAAPHHE KOMIL

JIHA OTHINAA KYJUIAHMIMIH KCPaK.

Yeya 400-500 °C xapopariapaa napuasanmacian Xailzamm koGWwmsTIFa ra

GVaran rasnap, CYIOK Ba KaTTHK MOIANap YuYH MY anran. TX épraniiaa

IMHPOJIH3TA MO YHYBHH  XocHaanapra m“l:lamnpnnumn MYMKHH Gyﬂra"
ﬁHpHK.\HI'l(lP TaNIILI OTHIAMN,

I'Xna apanaman

Pany copOeHT Opkatn VIaéTran Xapakaryay ras

Gasacit Epnamina coy

np O¥nam. Dnrysunls ras cudarmiyia KoJIOHKa Xapopamiia

Typryn haszana ilﬁlfl\{)l‘\lll‘.ﬂ RKETHHEMQUVIHIAH Ba 3pn.\mﬁ,mr:m Ba apajamnMaHn
TapKROMIT KICMIapl OMAH peaKiuara KUpRIIMaIran a30T, remti, apron Kkabn
Tasnap HIuIaTHIA M.

Apanauiva  TapkuOMii  KHCMJIAPHHN  MKPUIMIIE  TaXAHA  OTHIAETraH
KOMHOHCHTJIAP TA3CHMOH ApANAIMACKHHK XPOMATOrpaguK KOJNOHKajaH KaTTHK
AHCM 103aCH €K XAPAKATCH3 CYIOKIHMK Oyiinya XapakamIaHHIWIMAa Typanya
ancopbums Kununnmn ("AX) éxu apysuanmrara (TCX) acocnanrar.

3aMoHaBmii Tamm  XpoMatorpa apToMaTik acGob Xucobmami®, yHH
HLATYBYH MEPCONUIIAN K§I Onepanyanap Gakapuiiuuii Tanab KimMaiis.

Taamn xpo.\mTop:\dmu TIPHHIHITHAI YH3MACcH pacM 2.49 na KeNnTHpHITaH.
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N
a

Pacm 2.49. Tazai xpomarorpad) exemach:
1-ra3 onTyBun Manda: 2-Oyrnairitg: 3-KonoHKa; 4-ACTCKTOP:
Kypuina

/311 C3VBHIH

Taaxikor

Tasan xpomatorpadisia Hamoés GVmum yeymn KV

ITHNACTIaH HAMVHIHY Tanad I 1ANTaH  MHKAOPH  Maxcyce MUKPOUINPHL

il PC3HHATN 3HUITHPYBYICH OpRat

Epaamma omind, go3atop — Oy
ra3=3JITyB4H OKHMHIa KHPHTHIAIH. AO'HII‘OP ¢ l‘))"l‘.‘l&lll‘ll‘l,‘l:l H(l\l)ll;ﬂ‘dl'll 3T
IOKOpH KaliHaiiAnraH KOMIOREHT Xapopatira nucbaran 50-70 'c 10KOPH Xapopar
JpaTHITAINrH CYIOK apajialliMaHH Te3 Ba TS"."]HK 6)’”]{]!”111]" TabMHHIGHATE.
Byrnanran HamyHa ra3 okMMH OHIaH KOTOHKAra y3aTHaaaM Ba KOJOHKa OYiind
XapakarjaHalal. KOJOHKagard Xapopar T4aJKHKOT 3THIAETraH Huhl)'“l"ﬂl 6)1'
XOJTaTHAA CAKNAHHIIHHK TABMHHIATIN,

Kononka opkami YTHIIHZA apajawMa KOMIIOHEHT/IAapH KOJIOHKA I
TYIIUPHATraH ancopOeHT TOMOHMNAH aacopOuMs KIUTHHAN (TAX) ékn umepr
SNTYBUM 103aCHJATH Xapakarcu3 cCyloK (asana spuiian (ICX). Apanawa
KOMIOHCHTAAPHHI OGP Xl copOUMA KIMHMaciurn éku cylok ¢asa ouna
Typan4a ¥3apo TabcupH Tydaiinu, ynapHu Kosonka G¥iinab TYPIH Te3NHK Ounan
Xapakarianuwn coaup Oynaau. Hatmkana copSums Kunmmamuran Km Ccylox
¢asaza [OKOpH OpYBYAHIHKKE 3ra GYNraH KOMIIOHEHT MoIeKylalapH 13
XapakaTIaHHWHAA OpKaZa KOJNaAH, aKkCHHYa ancopOLMs KHIHHMaimHran &xi

3pHMaiiTHraH KOMIIOHEHT/Iap 3¢a KOJNOHKAaH OHpHHYM GYIHG 9uKami.



Konoukaaain  10B%

1afTral  KOMITOHCHTAp JCTeKTOpAd, Bakira
GVaran cnrnannap Kypruunmae Kaiia otunamd. By ckraaniap xpomatorpadn

S"JM L;‘Si‘.[) KYpHaMaciia Karop mwon

QNTaH YYKKHCHMOH MH3HKNZP KYPHHHmINAQ
(STREN T

Tas anTysunt ras GannoHuian peAyKTop opKamy ysarwiaan. PeayKktopaan
UIKACTI2H Ta3 gonmuii Gocuy Ba Teanmkka ora OVacaja, jgommiii Gocuman
TABHRAAN MAKCANIA PCAYKTOPIAH Keiinn Maxeye crabanzatopiap Ypuariaa.

T3 ANTYBYH OKMMY TC3J

it Ba cap@uni Ysrapumnapn potamerpaap épaamisia

P rasHy CHCTeMQAH MMKHINKIA, sSbHI JICTCKTOPAH Keifin
_\'}mam'm;m. XPO\XHTOI]‘,(H“_\HI\' KOJIOHKAHH CamapI0panri ras -2ITyBun TC3MUTHHIT
lﬁl?l! annamra dornnk. Y SVHINTH 3 M B2 MUKH AHaMmeTpi 3 MM KOJIOHKAarH ras

AYBUIHI oNTiMan Tesnirn 30-50 ¢ ',/‘ TAUIKHI 9Ta/mL.
MUK

Havynmapnn kononkara 19rpie xupummn Yra ayxim Xicobnani®, y

XpoMaTOrpadiK UVKKHCHMOE YIBHK 1

i Gennaitn. Ojaraa. Maiijia s

B CHMMCTPHK ‘l_\“K\{HCH\"‘IE WHBHKIAD ONMHMINN Kam Xammaard Ba TOKOpH

KOHUCHTPALIAIN  HAOMYHA  KHpUTHITaHZa KysaTwiaad., CyloK HaMyHalzapHi

KUPHTHIN  YHYH XOKMH  Lazzcz OYnran Maxcye MuKpoumpHimap €Ki ouut
MEIHIIHA WNPHLLT HuutaTinam. TaJKuKOT STHIAETTaH CyIOK HaMyHa WIPHLL
OMMHTaY, YHH WrHacH Epaamuza GyenaTruy KupHIImarn §3u suinanamiral
PSRN THKMH TCUIIA/ BA MABLILYM XayKM/1ari HanyHa KupuTuna, bysaa ras
AITYBYH OKHMH TYXTAaTHIMAi 1. Byrnarriaary Xapopar HamyHaH# KaTTa TE3/HK

Oinan  OyFIaHMIIMHM  TAOLMHHIArGH  XOJNa TAJKMKOT OTIatTrai MOMIA

TY3IWIHIIHHH yBl‘ﬂp'l'llphlllC)ll!l'l| J103HM,

Xpomarorpadnn MyXum Kucmnapuaan Gupu KoNoHKanap Xucobuainb, ynap
TAIKHKOTYN TOMOWMIAH Taiiépnanaaw. Tynaupunamras (TAX Ba FCX zia) Ba
xanisp xonoukanap (I'CX na) masxkya.

TyampiIairan KoNOHKANAPHH JHAMETPH 3-6 MM Ba y3yHJIHTH, TAIKHKOT
IMUGETTAN MaxcyJloT Tapkuoura GormmMk Xxoma, 20 oM AaH 8 M raa SymiG,
3aHIIAMaITTaH T/ TaT, MIC, ATIOMHHNI Ba Mma/aH Tajiépranann. Y3ymniri 2-

3 M OYAraH KOJIOHKaNnapa KOHMKApAH apaTHiura spuuiut Mymkun. Kuiiue
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1d V3yH KOJOHKanapuan goiinanan.

aApan FaH apanammanap Ousian

TaBCHA ITHIA.

Wukn anaserpn 0,01-0.5 My OYsiran Kamwuisp KOJOHKANAPHI Y3YHIMD
30-100 » Ba yuzas roxopu OYanG, yaapaa KiCKa BAKT JaBOMIVIA HaMyHalapil
AKYJI2 TOKOPH @APAIHII CAMAPALOPINTHTE IPHUTILT MYMKIHH.

Kononkasarn Napaxkarens q)‘dl&l‘.lﬂ‘. i #TYPI MabIyM: KaTTHx Zl,'lCQPGCHT Ba

KaTTHK 3aTyBun €k Kanuusp T‘,)_\'GK(!HH HYKH Jesopira CVPKAIran yumac

CYKIHK

TAXi@ KojnoHKanap @KTHBIAWTUPHITAH KYMHD, CIUIMKArcib, amons
OKCHIH Kal¥ KaTTHK ajlcopOentaap Ounan TYIIMpHIL. ICXaa TVaaupHiamns

ROJIOH ap YUYH KaTTa HHTEpPT 103ara ora l’)yill'(‘.H KaTTHK MITYBYH 33pVp 05‘.’13_’12’

YD XEPAKATCi3 CYIOK (asani IonKa Karaamn Clian Komjganaul. by antysuig

TAXAUI STUIACTTAH MOLUAHYH CVIOKIIHNK nicHKACH OpKayii 1\,‘1[‘0}‘(‘1“1.‘4 RILIM,

7031M, shu yaap Oesocnta copOums XKapaéHiaapnaa NTPOK ITMALLIR

Voapun sasndacit TYPFYH CVIOK (a3ani y OpKasy tas okm Via ol
Xofarjaa caxiam XHC()I’)JH}HEL‘IH. Kill THK 2JITYBUN 3appaviiapu MABIyM y.'l‘l&l\ﬂ'.l
ara G¥uran sueiikann cTpykTypara sra O6yamwm kepak. Bywaa ynapau G
AKHHCIDUINIH XaM KaTtra axamMusrra sra 6)7.'1116. YYHKH 6_\’ XoJilar ra3 JaTysu
OKHMHHH OMp TeKHCIMIHHH TabMuHAaimn. KaTmuk ontysumnap cuganum
KEpaMHK MaTepHau1ap rpanyjajlairal NOJHMEpap, MHIATH GIICCP Ba GOUJKH.'IJp
HUIaTHJIAaH.

Kamnnnspmn xonoHkanapyia cylok Xapakarens dasa Giuian TpyOKani Wikl
A€BOPH KOMIananH. JleMak, KANMLISPHH HYKH JCBOPH KATTHK H/TYBYM cHGATIN
XH3MaT KiJIaji.

Erapmiua tanjiama XycycHsTHTa sra 6yiran Typryn cy10K (azann (TCO)um
TaHJaW XaM MabJyM KHHHHYHIMKIAp Ounan Gornmmk. TCD QXKpATHIATUNH
KOMIIOHEHTJIap YUyH SXIIN 3PHTYBYH BA KOJNOHKAHH MIUMH XapOpaTHia YW

Gy MU Kepak.
TC® cudatiia HIIATHIATHIAH TYPIH OPTaHHK MOIANAPHH KyIiHIar yu

TypyXra akpaTHIl MyMKHH:
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o xivéBnit TabnaTira K¥pa  YIZICBOZOPOATAPHH  Mypakka® apanamMacs
XHCOONaHral  KyTOJanMaran Mojianap: BaKYyMIM Moiinap, anne3oH,
CKBAJICHIIAD, JLIMCTHINONNCINIORCAnNap Ba Oowkanap (yriesojopoasap,
Kiesoranap 9GUpIapHEl aKpaTHII YHYH):

¢ RYNCH3  RyTOJanran  nomzanap  Xupcobnamran  Gan3n  CHINKOHIM
TOJHMEPNAP. IOKOPH  MONCKYJIP ChupTiap J(uprapn Ba HKKH acocan
Kucnotanap:  aubyrundranar,  annonwndranar,  IMOKTHIOALINAT,
TpikpesiiiQocdar (Typmt ciuHra MmancyG yIVICBOZOPOLIap TOMONON Ba
H30MCPIAPHHIY,  CIMPTIAP, anbjieriiap, HQuprap Ba NACTMONCKYISD

KHCIOTANAPHI QKPATHIT YHYH):

RYWIE RYTOJIauran NOIHIIHKOIIIAp (CHIpTIap, anbIeriuap, AHKCTORIAD,

KCTORHCIOTANAPHIT  @KPATHIN  YYyH)  NOMHITHICHITHKOMLCYKIMHAT,

NOMOTHICHIIHKOILAIMIINAT  Kall  MKKH ATOMIN COHPTAAp BA HKKH

acocnt Ki

Jloraliap !ln.lll"(z}i

(& xucNOTANAPH  O(NpIApHHI,
AMITHOK!

Ic

JOTANAP, TCPNCHARD XOCHTIANAPHHIT QAPATIN YHYI).

Ja KOJIOHKaHH HWIra TY+pn Taiiépraw YTa MyXuM XicobraHaj.
Konomka TYampiig onuian aactiad cylonmipunran xnop kicenoraci (1:10),
CYHIPA CYB, AlCTOH, 5(up GllaH IOBHAMIIN BA WIYHJAH KCiWH KypHTHIMII
KCpaK.

Hlynn  TabKMANAW  JIO3MMKHM, KONOHKAJA MOAJANAPHH TaKCHMAAHHII
K03(GGUUHEHTHIA YHIH XapopaTir Xam Tabeup dTan. Koronka XapopaTiHit OMHILIL
KOMMOHCHTHH YMKWIN  BAKTHHM  macaiiTipn0, akpaTHIHH EMOHNAMTHPAH.
Omataa, KOJOHKANH XapOpaTH apanaliMany ypraya KaifHal XapopaTura TEHr
b  Genrmwnanamn.  Kosonka  XapopaTHHM  TaWjamja,  MIYHWHIICK
doiinananunaérran cyiok Qaszann jokopn Ba Kyiii HuYH XapopaTiapi XaM
abTHOOpra ONMHHIIN Kepak.

TC® MHKIOpPH 3/1TyBYM 3appayajapiHi lonka, OMp XH1 KaTiam Gunan
Komiamw yuyH erapiu Gymumm kepak. Cyiok diasa MMKIOPHHN OWMPHIMIIM EKM
CTHIMACIMIH  KOJOHKA  CaMapajOpiMIMHM  NacailTHpamw, — HaMyHaHu

mapuanaEmmura onmuG Kemamy. ByHpan Tamkapd, CYIOK ($a3a MHKIOpHHH
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f'H Xam mHodarra oj 1 3apyp. CyioK da

vAHIJIALIIE HAaMYHAHM YYVE
MUKZOPH NTYBYH Maccacnra HucOaran macT ydysuan mopianap yuys 3-10 %

HH TAWKHA 2Taan.

JOKOPH YuYBHaH Moutanap yuys oca 20-30 ¢

0Oy epaa V' - KOJNOHKauK TYLMpIII YHYH 3apyp OYIran oITyBY XamMi

r o= KONOHKAHH MYKH IHaMCTPH, CM{
£ = KOJIOHKZ Y3YHIIHTIL. CM.

Opi KaTTHK 3ATYBUREN (aKar Xyamw

Cylox (azami Xscodrauran

YUyH erapin OYAran MuKIopaari apurysunia sprriiann. ONnHraH eyl

3pUTMACH Xucodnanran ATYBUH Maccach Oiian YiHH HANUINANApAa, IpHTYsL

XHACH3 CHIMIT COMMIYBHAH M €3 XOCIUI KIWIMHTYHYQ X1 ApAIANITHPILY

Kosonka copbenn Ounan mVmpipwiras, yun ywmapin 8-12 Mar yyRypa

PHIAAN Ba YHTA Xpomatorpad TepymocTaTi i

amany naxta onnas ’1:\".’

MOC Kenysum enmupan x¥puprun Oepunamn. Taiilpaanran KoqonKa Tan
YTKa3MW ONAMARH YHH COPOLMS KHIMHIAH GCTOHA MOAMANAPAaH 030/ KILHMl &
CYIOK (ha3sacHuK CTAGHINA MAKCATNAA MNTYBUH a3 OKHMHIA TEPMUK HILTORLA
YTrasumun Kepak. KoNOHKaHH HCTHIN XapopaTi YHH HuIMu Xapopatiaan 10-20
°C joKopH, 1y GiTaH GHpramiKIa cyiok ¢asann 10KopH Xapopar yerapacin
racT OY/Hin Kepax.
Tasmu xpomaTorpadui HaBOATAArH MyXmUM KHCMH ACTEKTOpP XHcoOnanam
Hetekrop JNTyBuH ra3 OKHMHArH KOMIOHEHTNAPHN cesaam Ba YHH Mai{12
MHKJIOPIapH XaKHUIATH MABIYMOTHI Kaiill 5TyB4H KypHiMara ysaTaim. Herextop
Maifla HHePUHANHKKA, YHHBEPCHALIHKKA Ba IOKOPH Ce3rHpimKKa ora Oymimm
Kepak. Bapua mMasxya aerekropnap anddepenunan sa HHTCIpaj JeTeKTopIapr:
oyminaan. Juddepenman nerekropnap KauIaiiaup Tascuduaphn Gup symm
y3rapuiiiapHy ysatea, HHTETpan JeTekTopnap sca Oy y3rapnuwnaphu Mabayn
BAKT IaBOMHIa CyMMaaiiTi.
JAudepenunan netekTopnapn SHr Tapkanra TypH KaTapoMerp &k

TEPMOKOH/IYKTOMETPHK suelika XHCOONaHa M. YHH M1 MpHHUMITH To3a INTYBYH
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W3 BA KOJIOHKQIAH  UMKa8IraH, TapkuOuiaa  @XpaTwiral  KOMIOHEHTILE
ganammvacy  Mapkyn  Ovaras, JITYBYH  ra3  OKMMIApH  HCCHKIHK
VIRQGSYBUZEIMKNPHHT V3aPO TAKKOCHAIUTA ACOCHanran. Apanammany ()TyByn
MITKOMIONEHT)  HCCHMRUINK  YTKA3YBYQILIIIIE  KOMIOHET  KOHUCHTPALUIACHTA
formg Xonza Varapaain. Viidy ACTCKTOpHap TyBul ra3 OKMMH TC3RHiHIL
Brpmuapura ce3rip Xucodnanams. Ulynuu yuyH ymly KaTTaiuk JIKKar
Gman - wasopar KNG Kepax.  Bynuaw  Tawkapy,  Karapomerp
SIpaTHIIAPHII KaTTauniris Oys KOHUCHTPAIMICHHI Y3rapuuLiap capid Xamma

BART XaM WIHKIM Varapaai

ut. By aca Mpxuopmii Taxmml yuyw Termuuin
ARN0IOKI TAPKHON Manhaynm apanammvanap GViinua xaanOposka YTRa3HIHIIHER
T2RO30 TAN,

A

ZTCKTOpIAD

TaHraiH Ba HOHN3MLHoN

hepenmman nerextopnapra TEPMOKIMERRIE,

A aernna. Tepyorum@snii gerextopaap rasun miaTHia ciM

R30I KaTannTiik ¢y

Poncenmnk  addexnin  yaamra acocHanran.

Ananramg ACTCRTOPAAPHM 1 P sca BOJIOPOJL AIAHIACH Y3YHANT B3
MPOPATHRE YHIA Oepuiaadiran TakMKOT HTIAETTan apajaiiva Tapkiona
OPRaHiK MO Mawkyn GYmisnnira K¥pa ysrapumnan HOopar. Al
Yenp  KoiNaurTHpHran TCpMONapa  Xapopar  y3rapummi  XaKiaar:
MILIYMOTIIAPHH KA 5Ty BUM KypuiMara ysatau.

Hommsamnon xerexropaap rasum nonnsammon XycyCHsTIapiiH yrdaura
dcocnanran 6Y1mG, Yra  cesrmp  xmcobnamamn. Taakukor omunaéman I
MOICKYTANapy  HMOHH3AIMACHHN  BaKyyMarn OMeKTpHK paspsai BRI
J0CKTP MAiLIOHAArH WIAHIANA BA PAIMOAKTHE HyPIAHKLI TALCHPH OCTHAR Jo3are
kermipin Mymknn. JlaGoparopis  amannémiga auaurans - HOWMIAUMON
ACTEKTOPIAP KEHT TapKanran 6Ynnb, y Bojopox ananracuia HORMSAIA WANALETD
acocnanrai. BYNIA KONOMKANAN SHKASTraH OKHMTa BONOPOMHH AOHMIT cepw
KIPHTIIAAN BA XOCHJ KWIMHTAH apajamiMa repMeTMK Kamepaid ExpupuIIazH.
Tosa BOAOPOA EHMIIMIA Kamepaaa Xocs GynaéTran HOHIAP MUKIOPH KyJd ot
6ymmb, yrnepon aromnapura sra 6ymras moxmanap MapKyA GYranitia HOKIAP

MHKZODH KECKHH OlIaau. AnaHraga Xocun Gynagrran HOHIAP TOK XOCHII KWJIAfH,
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rupedrara Keand 1_\'umi‘|mn MOLS

wy Ouman Gupra o

MMKZOpHTa  mponopusenan. Yy JALIOH  TOK  KyuaiiTHphmi,

Ananramt —  WOHH3AUNOH

HOTCHUHOMCIPAR  aBIOMATHK

JCTCKTOPIAp  KaTapoMeTpiapra HICOUTAH FORKCPH  Ce3THpPa ara. Iﬂ}m

TABLKNALAI JIO31IMKN, _\’H!G_\ JACTCRTOp Aesip.iit

o

Gapua opranik OupuKManapr

cesrnp OYand. zommuit ras Ba CyBra ces anmac. JIeTeKTOp CHIHAM Kekr

anana3onja  Mo/Uld  KOUUCHTPALMS HH3MKIHANP Ananran-

HOHH3AUNCH JICTERTOPIAPHI HOKOPE CCYIHPANII BA KCHIT HH3HKIH JIHANA30HH VHIl

ITHmAa Goiinan:

AHMITHLLHTE OO KLt

O31K-OBRAT MaXCyI0THapHER 1

DACKTPOHIAPHI  TVTHD  0JIYBMM  JAeTeRTep  OOMIKE  JICTeKTOPAapii

dapKian PaBrInAR TOK Kyud OLBMIIMHR IMAc. Oalky VHI Kamailuupm

JleTexTop opxamt  VIaTraH  a301  MONCKVIANApH  PaHORKIMB /7 -Hypap

TABECHPINR  HOHMIQUNA KIVIMHAA Ba CCKHH  9JCKIPOHIAP  XOoC

JouMpil KyuJaHHUL TahCHPH  OCTHAX Oy 2NCKTPOHAZD QO  MHTIIAW

aTIAA: JoMMEE TOX Xocun O¥aams. Diexipoanap Vpracwaaryn |

ICKTPOHJIApHH 1'}'1116 OJ1yBUH MO.‘ICK)’JIQ]]QPI'{! ara 65":1mn HamMysl
OMITOHCHTIAPH KHPHTILICA, TOK Ky4nui nacaiimumm p¥ii Gepan.

Ymby  AeTeKTOp  JNCKTPOHJApHH  TyTHO OJIyBYI MouIanapr
(ankuarajorennuiap, HUTPATAAp, METALI OPraHnK Oupnkmanap) uncGaran s
cesrup Gynllﬁ. YIJIEBOJAOPOJ, CITHPT Ba KCTOHJIapra CC3Irnp sMac Ba YHUQUINK KarTd
OymMaran MH3HKIM Inanaionra sra. By sca ynn oxmiii MHKZOPHIi aHHKIAWI)
yuyH (oiiTananni WMKOHHHI Oepmaiimn, Hlynra kapamacaan Oy zerexTopnap
xa0p Ba ocop OpraHHK KHMEBHIi 3aXapaM  MOJJANApHH  MHKpO- B
CyOMHKPOMHKIOP/IapHHH aHHKIAWa YTa AXaMHATIHIND.

XpoMmaTorpaMManH  anoXmaa 4YKKHCHMOH YH3HKIApUra MOC  Kenysyl
apanauwMa  KOMIOHCHTIapHHH  cHpaTHii  maeHTHOIKAWMS Ky Typai
yeayonapu Mabaym.

KoMmnoneTnn YHKHII KaTTaaurnra Kypa wienTnuranua Kuaum. X
acocuii Tascuprapuaan  Gupn  GepMAraH KOMNOHETHH uHMKHIL BaKTH (1)

XHCOONaHHO, y HAMYHAHM KHPHTHINIIMAAH GOMITat TErHILTH Y3KKHCHMOH HH3HK
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XeBO WVKKMCHMMOH  MM3iFiii  (CKI HOHM3AILION  JICTEKTOP YHYH 2PHTYBUH
YWRKHCHMOH MM3H¥HHM OIL uerapacit) naiizo OVInmin MOMEHTHIAH TerHuuiu
UWWKKICIMOR MI3MK  MAKCHMYMHHI MEKHIINTaya VITaH BaKTHN, sbHp HucOnii

uKiL BakTiEn (7,) ©

AR XaM MYXHM \HCOG.‘I{\HQ,‘UL Xﬂl? 6)1[) KOMITOHCHTHH

HEREI BaKTHIQ HHKHNI XaZRMN Uv,‘ ) SLHI HAMYHAHN KEPHTHININIAGH oonnad

‘i_{Kl\HCHM\)H UH3HK MAKCHMVMUHNT ’ THITHTa4Ya KOJOHKaaan S”Trilll ra3

i MOC Kena)ud. ]Ol\'k‘]‘/H,'lil RCITHPWITE

Ba I/, MOUiani OepHiITaH Taximi

OHP MO KVPCATKHY HUCOMH BakT (1) ek Xawnm wkimm (17

xircobnannd Y \’VC])H.‘H';HI KOMIIOHCHT BakTi# CKIf XaEKMH HHKHIIHI cranaapr

aTHIa K-lﬁ}'fl KHITHHIGH MabhJIvM MO

I KS”pCJI‘KH‘i]H!]))H’iI Hieoari

T @KU HueOuit unkam kononkau V3VHINTH, Ta3 OKHMH TeIHIH

5 TVPEYH (hasa auknopHra Gornnk OVima

YV (haKar KOJIOHKE XapopaTit Ba CyIoR
dasa Tabmatura  GormuKIAMp. IlyHitr  yuyiH XpoMaTorpamMma  YyKKHCHMOH
SGHKIAPHHN HACHTHOHKAIMA K HueOnii vk 6¥iinga YTKasHm Makcaura
MyBOdMK XncoOnanan.

Moutaiapii. CTAHAAPT ApaJamMaiapn épaaMuia HaeHTH UKAm
Kim, By yeynia TajkHKOT aTwiaérran apanauiMa KOMIOHETIapHHI itk
KATTIMKJAPH OJIMHJAH MALJIYM MOULANAPHH XpoMaToprpaus oTHuLLa OMmiHraH
TerHUUT KaTTaukiap Ounan conmmrupunan. Yoy yeyn, Gopiuri Taxmi
IMUIAETTAH XAMMa MOJULAIAP TAXJ HTHIAéTran apanammaja Qakar To3a Xonia
OVAraHuIarHHa HIIaTHITHIIN MYMKHH,

Jlorapudmux Gormmrmmkiap 6¥iinya mrIenTHGHKALMS KHIHII. Vby

Yoy1 MABIyM Xapoparia HHcOMit uMkum XakmH Ba OMp TOMONOTHK Karop
JOHPACHA 3aHXKMPAATH YIJICPOJL ATOMJIAPH COHM YpTacHia HH3HIIHK GOFTHIUINK
Mapky/1 OYIHIINra acocHanran.

Juddeperman  neTexTopnap Epaammaa XpoMarorpaMMani MHKI0PHit

TAVIHI 3THIN  Kaiil OSTHAraH YYKKHCHMOH HH3HK JO3aCHHH  AHUKJAIra

acocanrad, YyHkH Oy 1032 KOMIOHEHT KOHLEHTD a NPONIOPUMOHANNP.
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ZAMMO, g

(PEPCHIHAWI ICTCKTOP CHIHAMMH TaAXIHI HTHAAGTIaH MOAIA Tﬂﬁ"ﬂﬂn.

Gorziwanry Xam manaym. Ulynnur yuyn ¢

MHKIAOPi HaTHAKaZap oM
ACTCKTOPHH AuiKIaHaCITak amoanapra nnclaran HHAMBIAVA CC3THPIHMEY

G kepak. By Makcaana jer Mg

<Tep TapkuOn M anamnmanap l‘)‘ [y

Kanuﬁponxa Kititiia, - Ba CS‘H]'P& XHCC\”.‘!:X‘D,'IL! Ty3aritii i\'O'.)li)(illﬂllK‘llm

rupunian. Yy xoaQ@uuicHT XKOMIOHCHT KOHICHIPAlLiticH Ba YHIE WX

KeIYBHIt YVKKICIMOH YI31K VpTacs

ZI;‘.U:lUi?IlHl)lliL’l.’lHKHH ARC ITTHPA T

Xpu.\:u‘.orp;x@m{ ‘l_i‘KKH 10H HP3HK JO3QACHHM AHIKIQUIKHHT k’}'n}lJlﬂ!
yeyuiapi MABARYL!

s 'l)"'m\'ucn.\mu YH3E

< Ganaminnr Vst Vpra OwlasiHriIa VIHaEras sein

K¥nafitvacit iV Onaan: arap SVKKHCHMOH YR3HKIZD CHMMCTPHE €8

JCApAN CHMMETPHK OVaranza. yeyil HOKOpH @HHIKINTH OlTaH QAPL

Typa/uL;

-

KOFO31a1 i(“;‘KHG OIHray ‘iS

MOH HH3HKJIAPHI TOPTHIN MY

Van ésap KypHIManapra O¢BoCHT VIQHIAH RHTCIPRTOPIAP CPAUMITL
TYNK @ApaTINIMAraHia XOCHA KIUIHIAH, OHP-GHPHEN KamMpal omysil
KaM MUKZOParh KOMIOHERTAAp XOCIT KIIraH Ba GOIIKA MIAPONTIapAA OMiH
XPOMATOrpaMK uYKKHCHMOH WH3MKJIAp 1O3WIAPHHI  AHHKIAW  Y3Hra &
XycycHsTIapra sra (pacm 2.50).

wh e | i el +)
i

Pacm 2.50. Xpomarorpadnk YYKKHCHMOH YH3HKIIAp 103aIapHHH Xicodaau:
1-ciMmeTpHK; 2-Gnp-Gupiin KuCMan EMyBuH; 3-KHUHK apanalma
UYKKHCHMOH YH3HFH; 4-HOM MMHNSCH OFFaHn/a; S-1IKananaH oumo Kerran
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= - 3
X])\).\m'lOI’P:'..\X,\H’JIH XHCOOJAW BA MHKIAOPHH HATHRAIAD ONHUI Y4YH R
CTAIAPT, HYKH HOPMAIIAIITHPHID Ba abcomor KZUHI()‘)OHK‘A yCynnapHaan KeHr
doitnananunaiy.

Hurn HopMaLARMTHPHIL Y

11 apanamiMa KOMIOHENTIApH YpTachiari

wicbarnapin anitkaamra Kapanran. Hlysunr yayn apajzamvajiarin Kanjaiimp

KOMIOHCHTHY QEHKIQIIHNT acocHil HIAPTH HaMVHAIArH Gllp‘lﬂ KOMIIOHCHTAAp

JMONpAllA KHIHHE It BA VIAPHI Xap l’)llpill'u nicdaTan ACTCKTOP CE3TNPINIIT (’)Ilp

it aed dapas K Xucobnanaz.
Bynna Gapua uVkxkucHnon wisnkaap o3anapi 100 % aed Kabyn Kiunsam:
Ba Xap OMp UVKKHMCHMOH UH3HKHI 1032CH yMympil jo3ara HueGatan donsnapia

xrcodnana. NateoO kyitnnary gopayna 6¥itiua oand Gopunaan:

k‘“’u\ X, = KOMIOHCHT /-0 (21\\1!' J] 12 mbn,".u:]uumu MHKI0pPH;

S, = KOMITOHCHT I-T'a MOC KCIYyBYH ‘I)V'RKHCHMOH YH3HK 103aCH;

.= Oapyua YYKKHCHMOH YH3HKIAp 103aCH.

=

Muki HOPMQUIUIAIITHPHIN  YCYIHHR aB3NINrH KHPHTHIANTaH HaMyH:
MHKIOPHHH aXaMHTIQ 91a dMaciuri Xucobnanam, aMmo Oy ycysn Xamma BaKi
XaM aHiK Ba OOBCKTHB MabIyMoTIap Gepmaiim.

Mmonuny  HamwRaiap onMin ydyyH aKpaTHiraH KOMIOHCHT/Iapra Moc
KeTyBUH HYKKHCHMON UH3HKIAP 103QMAPHHH JITEKTOPHH  yJlapra Hucbaran
cesrmparnnn ndoxanosun  kanuGpnanran kodduUHEHTIApra KynaiTMacHHu
apKIaL Kepak 6ynann.

x, = —K 8 100%

ZK

1=l
0y epra K, - ACTEKTOPHH GepHIraH KOMINOHEHTra GYran CesrHpiIuriHi

ndonanoByu ko3(hHuLHeEHT.

164



Hury CTAHAAPT YCOYJIH TaNIHI dTHIACTTAE dpaniailiva HamMyHacura SRR
l,‘TC“i,’l&‘.]?T“ ,TXL’G HOMIAHYBYH MO/NQNH QHUK MHKIOpHHE COJIMINTA ACOCHIdHTEH,

Tuxy Cranaapt L’H(l)i\”‘-,]ii RILJATHIAANTEH \MOaa TAXAHA  ITHNaCTIE

apanamMajia dpysuaH OV KCpaK, YHH UYKKHCHMON SM3HFH 3Ca apajauna

MK QRpAnNTdH  Xojjia yaapi

1 OViran osara ra O¥ammm 103y

H03aapn Onian Y3apo COMMIITHPII MY MK

18 KOMIOHCHTIIAPHN Ba #

»'—I'.\CI‘.'HK’) TaXIN ITHNAETTAH HAMYHZ 270X

Oyaran CyRbHil apajaiuMaIap TY3HIain Ba yiap

CTaH1apTHi MuKIopiapn

XPUM&ITO]']}U(‘N!H KIWTHHAIH, (‘,_{'lii'pl‘. apaiaiMany GCPH “aH  KOMIIOHCHII&pu:

MOC KeyBYH 4YKKHCHMON HHIMKIAp l03anapy yauanams sa YOy MOaaa yuy

Tys3arHm |\’0'Hl)(.v':iL1HCH TH XpcoDaaHa,

Oy epra k - Oepuaran moasy TysaTin kovgihu
S, B2 S - CTAHZAPT MOLIA BA TAXILT ATIHIRETTAH MO, U1a YVKKIICHMOR
YH3HKIAPH 103a7apu:
£.. Ba g, - CyHBHil apanaMaIary CTaHIapT MOUIA Ba TaXJIi
ITHIAETTaH MOJUIa MaccanapH.
Onnran HaTizkazap acocnua Kanndpaanran rpadm Tysnnamn (pacm 2.51).
Keiinarn 600!("‘(,'(3 TaXJIMI 3THAAETTaH apajammara MabJIyM MHKIOpIAri
CTAHAGpT  MOAMa  ConMHMO  Xpomatorpadan Vrkasunamn.  Onanmran
XPOMATOIPaMMaza CTAHAAPT MOLIA YYKKHCHMOW UM3NFHM 103ach (S, ), Taxma
THIAETraH MOJUIANAPHH GHPHTa MOC KeTyBUM YYKKHCHMOH Wm3HK 1o3ach ()
Yaqanazmi Ba kanuOpianran rpaduk 6¥iinya Taxmin sTunaéTran MO MACCACHHI
CTAHIAPT MOAZA MaccacHra Gyaran mucGati Tommnamu. CTamaaprT MoLm
MaccacHHH OMAraH XoIla AHHKIAHA&TraH Mozua KOHLEHTPALMACHHN  0COH

XHcoOnmam MYMKHH.
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=)
I
T

TOHCHT ceacit
CTAHIAPT MOUIA Maccack

Pacwm 2.51. Ny

DT HICOMH Kaandpaaum rpaduri

ApananiMazari Ko

KOMIIOHCHT.

lapHI MHKIOpEIpH Ky
dopmyaara kVpa Xucobnanaut:

fyepra K, Ba K - anukiIana@rran KOMIOHEHT BA CTAHIAPT MOLIAHH
TY3QTHUI KO (HIEHTIapH;

S, BA S, - TErHNuM 4YKKHCHMON YH3HKIAp 103a/1apH;

R - UK CTAM@PT Maccachui TaXmi STIAETTai HayHa Maccachra

G¥nran uiebaru,

AGCOMOT  KAIMOPAA  yeyaM  UYKKHCHMOH UH3HK Gananuirs  EKK
WICHHIE  APAIAWIMAZAH  TETHILNN  KOMINOHEHT ~MMKIOpUra GORMMKIMTHTA
acocnanai. BYHHHr yuyn Xpomarorpadra GupHH KeTHH TaXiul THNAETTal
MOLIAHM TYPJIH QHMK YJIMAQHIaH MMKAOPJIAPHHHM KHPHTA Typub, yiapra Moc
KeTyBYH YYKKHCHMOH YM3MKJIAp i03anapu ynuaHaid Ba kamubpnanran rpaduk
(pacy 2.52) Ty3unann. CYHrpa HOMabyM TapKuOIH apajialiMaKH aHHK ynuaHran
MUKIOpH XpoMaTtorpadits Kunnuu®, rpadux 6yiinya Taxmil STHNAETTaH MOJVIA

YYKKHCHMOH YH3MFM 03acura (S,) Kypa yHH apajalliMajiari KOHUCHTPALMACH
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10, VHE QHIKIHII XPOMATOITay

vomutazd. Yindy yeya erapawua o

PCAHMENN JOMMUIIMTHME2 B2 9TAN0H apaiainanapan CHHIHKNIA0 Tadepaal sa

Taxma amnnra 6ok, AGconiot K;:,Hll"! 1 YOV @apailaliMaari OHp exy

1 QHIIKIAIAQ, MYHHHTIACK \ﬂ!!(pui(}'l

CHp HeEda  KOMIOHEHTIL

t T
(TSRS 4 6 $ 10 12

KOMNOHCHT MIBI0OPH. Yo

Pacym 2.52. A6comoT KannOpnam rpadmri

2.6.3. CyloRIHKIH XpoMaTorpagus

Oxnprut  iiiuiapaa spuTMaizap  y4yH Ce3rHp  JICTCKTOPJApHM, Kam
6OCllMllilpl‘ﬂ MS"!I)I\‘M."]GHI‘HH MCXAHHK YHIAAMIH l\,’lCOpGCH].’I{\pHM SPATILTHILN
ydaiim CX kenr pusoxuanmoraa. LyRHRN yayn Xo3upri kymua CyloRmmKm
xpomarorpadua I'X ra Xoc aBd3amimkiapra (KaTTa aKpalmil TE3IHIH, 10KOpH
CC3rMpINK, Monekyasp orupaurd 300-500 nan Gup Hewa MumOHraua Gyaras
MOJyIa/Iap apaaliMacHii &XPaTHI HMKOHHUATIN) 9Ta GYaMoKaa.

Korosaarn TakenMi1oBun Xpomatorpagus. Koroszarn xpomarorpadiis
CCXHn Omp KypHHHWN XuCOONaWamn. ApanamimMa TapkuGHra  KHpYBu
MOJUIIapHH XKapJIHILH HKKHTA XapaKaTyaH Ba TYPFYH CyIOK ¢asanap ypracim

keyaan. Bynna xapakaryan dasa cudatnna cys GuiaH TYIHHHTHPHITAH Opranix
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‘puTyBuR Ba TYpryn dasa cudariia sca maxeye (QRIBTD KOFO3M TONlaps
TOMORHARN Yl Typiutaran copOumon CyB XH3MaT KUIau. YCyaHu acockin
WRPATMIAANTAN  MOZAIAPHI MKKHTR V3ap0 apajamaiirad cyiok asanap
VPTaCH/Ia TYPHNA TAKCHMARHINT K0dQGHICHTITA 9ra O TAlIKIv! ITa,

Tagenvnaminm koaQGumutentin cyan Gasajgars Mo KOHHCTPALMACHIH
CyBCH3 asanarn M

1 KOHICHTpalmscnra Hicbary xucobnanamt. Y Ky
dopmys

Ira KVpa annKaanam:

Oy epaa @ = MOULAHI HKKNTA apajaiMaiinran cylokIkap ypraciaa

TaKCH

i KoadhOnrenTH:

C, - cysmn da

3A71ATH MOJLTA KOHLCHTPAUNACH;
Co = CYBCI3 dA3AAIH MO KOHUCHTPALHACH

Takemyianin KOOO(UIICHTI ¢ apaTiIaITAH MOLIA CTPYKTYPAacHra
Ooramk  GYand, yun Xpomarorpammanarn xonatinn Genrnnaiimn. Bynu @
KIHIMATHHI OUINIIN MOJUIAHH XPOMATOTPANMMAArH TE3MITHHI nacaiiiunra oo

kel Arap cysin asa kanpaiiamp nnepr moma (uennionosa) TOMOHWAAH
MaxkaM ynuiad Typm:

\, yHaa y Xapakarcus Oymaam. By Xonpa cyscws (asa

XapakaTyaH GYImumm Kepak Ba cysnn ¢asa opKam yTHimm Kepak. Bynza cyBeH3
dasa  ¥3  Xapakatn iiyampa  Taxamn  oTUA@TraH  MOJUIANApHH  TaHIaHMA
TAKCHN

.

Taxpnba skyHnauray, MCOjUIAIapHH  XpOMAaTorpaMManarki (KoFo3yari)
XO/laTH XapakaTHaiInK kospuumuentn R, Ounan Tascudanams. R, Maskyp
MOJIA 30HACH CHUDKHTaH Macodauu spuTyBdM (POHTH CHIDKHIAH Maco(ara
Oyaran mncGatn cndartiaa annknanamn. Yoyauap CaHTHMETpIapia amanra
oumpuia M. DPUTYBUM XapaKkaTIaHMII Te3MHTHHH TAXIHi STWIAETTaH MO

X4paKATIAHHII TE3NMIuraya, HucGaTaH Xap JOHM IOKOPHIMIHIH cababmu R,
KiiiMaTi oaataa 1 nan kuuuk Oynaam. R, Epaamnia TaAKUKOT ITHIAETIAH O3MK-
0BKAT MAXCyJIOTJIAPHHN MOIA/ApH HACHTHOHKALHSA KITHHAIH.
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HRACTTaH  MOLIALS

Xpomatorpadik TaXmn  VTRasdna

OF

apananivacu (Exn N IQHTAH MPRAODP1A K& TAHTaH

PHH XOCHTIAIIApH) aHNK )

MUKPONHIICTKA  Cpranmuaa NPG.\ill'lOl'l\i"])Hl( KOFO3HH  Clapl HH3HYRra HI0&EN

Gopiua Maiina osara ora Ofaras aor Gt fiyaua k¥prmnmiia YiRaswia

3tOKOFO3  TOMOHIJIaH  Kait

Apl!}lillil.\ld!!l'. \’)i:]" KHCMI 3pHras Mo Lianaps

na KypuTits

COPCINAIRHIINN OB OJIHII MAKC ) COBYK XaBO OKH
Kepak

By marcamuia Koo

Puianiaauras Koro3 Kumesnii to3a 6F

H

YHE auoprauyy apalaimmanapi on KOMILICKC 6]:;?1‘..‘()1:1:[&!1? XOCHII K

TYpAR pearcnTaap Ounan KVunMua MmnoB Oepriadd Ba CyB Ownan s

0BRIAIN

Canoara Xpomatorpadk  Korosnap

1 TN

oyaud, 3

AWM TYPAR Xapakal

Omnan dapraanau. Dntysunr cudatina MINETIUIRBITAH KOF03 XpoMarofose

umou])cpucum MOCIQIITHPIUIMIIN . KEPak. B)‘lllilll’ YUyn TN TN

MOJUIUIAD apajaliMacH JOFJIapH TYUIMPIITaH KOro3 ApHTYBUN l—\_\' Tapi Ornan

TYHHHTEPHIITAH Kamepaia 10-14 coar AABOMILIA CAKMIAHAA M.
Tj‘!ﬁmnupum SAKYHJIAHTa4, KOFO3HH MOUIAJIAp QpaIaiIMacH  TOMM3IINH
KOIl JIKHHINAMH TACMACHHH “eT KHCMM TYPFYH (asa Gwian TVilMHTHpIING
Xapaxkatian d)a'xarﬂ TYIIHPHIATH, KamMepa  siHa  3ny MaxKamaaHaam B2
XpoMaTorpaMMaHn  PHBOKJIAHHIIH "/KQPHEHH 60111.'13"1\.‘1". 3plll:\’ﬂ\ll"‘"l Taxai
STHIAETIaH MOJUIATAp apalalliMacl OPKAI y3MyKen3 $Tiimn XpoMaropradisi
XPOMATOIPAMMAHH PHBOARIAHNIN EKH HAMOEH OVamumy a6 1opumiaut
XapakaTyaH OpHTYBUM KOFO3 GYiina0 Kamiwinsp Kywrap (YOKOpHTa HHTILIYBYH
Xpomarorpagis) €k IPaBHTaUHON Kywiap (IacTra MHTHIYBYH XpoMaTorpadis)
TABCHPHAA  XapakamiaHaud.  Bymaarm  omr  acocmii  mapr  spurysul
KOHIICHTPAUMACHHH JIOHMHIi CAaKIaHMIKM GYnG, GyHra TaXJIIHM 3PHTYBUMKH
OyFJIaHNIIE  HATHKACHAA YHH KOHUCHTDALHACH Y3TAapHIIM ONIHHH ONySuH
TepMETHK EMHNaJHIaH MIMIUIApAA YTKaSWIMIIM OpKAlM JpHIIMIAZH. By

TallKapy, AXIIH HATHXATap OMHUI YYyH XPOMATorpadHK KapaSHHH y3rapmac
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aapopariapia  oau6  Gopuin  sapyp  S¥nami  ApanaiiMa  KOMIOHEHIIapH
GRPATHIIY  IOKOPH/IR  TabLKWUIANTAHWICK,  YIAPHW  TYPIM  TakCHMIaniul

koopduumenTira ora SVmmmapi cababms coamp Oynaam. Xpomatorpadus

HATIGRACHI. TaXIUT OTIUaCTran MOUIIAp apaaliMac Koro3 OViinad azoximaa
JoFnap Ky Takeivaana . O1aria XpoMarorpaMMani pHBOAIINTHPIIL

OPUTYBYN  (DPOHTH  KOTO3HHIT  OXHPI

1-2 oM wmacoda  Koxran X

THTa

IPRINTYHINA J1ABOM ATTHPpIHIIAAN. :\h),'l,'lilflilpllll AXHI - Qpaaniie - yuy

XpoMaTOrpanna GUPHIHMI PHBOKIAHMILRE KeiltH KYPHTIIAIE Ba cYHrpa yia
spiTyBUI (Oab3lt XOJLIapaa GOIIKA IOPITYBYH MIUIATIUIA) PHBOAJAHTHDHL
SHA KaifTapiian.

PUBOIAHTHPHIN  HATHKACHIA ONMHTAH XPOMATOIpAMMAZArH IPHTYBYH

Kypit

u Aty Onnair unkapnG soGopuirum kepak. Lysman cyur Taxmin

ITAAETIAH MO 1IAPHIM PAHIE HaMOCH K

1 Ba n.'u:nmrimmuux.l:uu MYMKHH.

Paran HamoCH  Kumnn RKypnrinray NPOMATOIPAMMAHI TaXI HTHIRCTIaH

1an OYsuIran KOMIUIeKe  GHPHKMAnap XOCHT KWIyBdH Terumm
peakrisnap  Owran  XViuamian uGopar. Llyksa panrcus Xpomarorpammaia
TAIKIHKOT STHIAETTAH MOULMIAPHH TAKCHMIAHMW K0iinapia, paHrii JoFap sa
iiymmap Xocnn Gynaum.

MotanapHs MACHTHOHKAMS  KHanma napajuien paBHIIAd ONAHHAGH
MabIYM  OMPHKMAIAPHH  3apYp  KOHUEHTPALMSJATH SPHTManapy (ryBoxiap)
Tiipaanan BA YINa KOrO3AA TAAKHMKOT dTHIaéTran oputMa Guian énma-en Xap
1,52 ¢M Ja ynapHu JIoF KYPHHNIINJAQrH nrys/aii TOMUMNApH TOMH3MINAL.
XpOMATOTPAMMA  PHBOAUIAHTHPIAIAY BA AaHrAH HAMOEH KWIMHTAy. GMp Xin
OupikMaap Korosia Oup japaxaja Gymmmwamn (pacw 2.53). Paow 2.53 na
KCATHDIATAH  IIAPTIH  XpPOMATorpaMMagan KypuHuO TYpHOAH-KH, TYBOXJIap
EpraMmia TAAKMKOT STHIAETran 5puTMa TapkuOWgarH MOUIANAPHH OWHII Ba

YIapHH XPOMATOIPAMMAJArH KOHIAIIHII TApKHOHHH aHHKIALI MyMKHH.

170



IpHTMAHR TOMM3MATAH
TOMYMCHL

B ol

AHHKIAUL TEXHIEKA

Kypa Omp yawomim, MKK# ViHOBIM B2
XpoMaTorpadusra ampaTHIAIN.

Bup §auoBan  xpomatorpadus IOKOPHJAA  KEATHPHITAHAAH  JIespi
(apknanmaiinn. OHr aBBa HAMYHAJIAP COHM XHCOOJAHAM, CYHIpa 3ca, IPHDE
KOF03 yeTnaan 1 cM man kam 6¥amaran Macogana, Kelnuri spurvanap sca oip-
Oupngan 1,5-2 oM Y30KIMKAQ TOMMIWIHIIMHM XHCOOIa oxrad Xomnua, 3apyp
Gynran KCHrIHKAArH (WILTP KOTO3M TACMANapH KMpKnG osmaan. Korosu
Y3YHIMIH YHH 3HWIHTH Ba Kamepa Yiuamiapura Gornmk. Oparaa 35-50 o
Y3YHIHKIarn Koro3 omiHamn. Korosun Gup wermian 4-5 cm macodana ol
KOpa paHriari KajaM E€plamMiuia YM3HK YH3NIAAM Ba ywjaa Maiiga jompavaisp
WAKIHAA SPHTMANAPHI TOMH3HIHIN Jkoitmapu Oearmmananm. Xpomarorpadik
TaXJMARH  KeNHHTH GOCKHYIapH IOKOPHIA KeNTHpHIATaH TapTiOMa amaim
OLIMPIJIANH. Iynn  Tabkuanam KCPaKKH, nacrra HHTHAYBYH

XpoMaTOrpagusia KOFO3HI JAOFNAp TYMINPHITaH TOMOHH JPHTYBHH COMMHIH
HIMIITA MaXKaMJIaHaZH Ba JPHTYBYH QPOHTH Koros Gyiinad rokopuaaH mactr
Kapab XapakaTJaHagH. IOKOPHIa HHTHJIYBYH XpomaTorpadusia SpHTYBYH

COpPJIHHTaH HMJIHII KaMepaHH T_\'Gll,'la )Roﬁnammpxma:m. KeiinH KoFo3HH Aoraap
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IPUTYBUMTE (’)\)’IH])HJKL'U'.. E'\'H,'ll! APUTYBYUH Kamuiap Kyuiap TALCHPHIA acTa-

CCRIMH IOKOpHIa KS APBIAIH. TVIIHPANIaH 10¥1ap OpRaiH S"I"IIG MOUIAIAPHHE S"S

ABpARATIAHHIY YR TaKe ain. Bup  Yuvosmt  xpomarorpadus R,

RIIMATHT

a

Vpa  Oup-Ompiias xarra QapKiasainrad yHYQIMK KYIn COHIM

IMAT@H  MOUIRNapHiE WARAPATHIIIQ  RKVIJAHWIQ M. TajakukoT ITHIACTIaH

Moanap V3 CTpykTypack

Upa Oup-Onpura Yxmam OYm0, wyaa skHi R,

RpHTa 9ra GVIMIca, yiuap XpomaTorpaMMaia aHMK @mpaliMica, ynua
UKKI VIHOBAH XpomaTorpadusian ¢oiiananni TaBeus STl

Hikn Vauosan Xpomarorpadusaa OGup Vayosan Xpomarorpadusias
Qapran  paBmmza  TAAKHKOT  THIAETran MoJylanap HKKH Mapra  Typin
PHIVBHIApAR  pUBOANARTHPHAAY. Bynaa OnpuHui  PHBOAIAHTHPHLL oup
VOB Xpomarorpadus kabi BepTHRAd inamnmua 0aud Oopiica, NRKIHSH
PUBOANEHTHPIIL  5ca Oipunuiy IPUTYBYN  KypHTi iy Gunan unKapno
lobopwiray, Gowka spHTyBUNAR OupHHNE SpUTYBUH (PORTHHN fiyHAMALNATA
HHCOATAH TOPH3OHTAN XOJNA aMaira ommpuiaas. HRkuran xpomarorpagsiaL
Gomka kamepana Yreazmnamm, XpoMaTorpaMMani pHBOANAHTHPHII AKYHIAHTAHY
KOFO3 KaMEpaIaH YHKAPHO OMMHAM, 3PHTYBUHHH YMKApHO joGopHIl MaKcait
KYPUTINIAZUE  BA  aurmm  mamoén  ormm  YTkasumamt  Mkki  §rions
XpoMaTorpadmsiii YTKA3MIA TaKNKOT HTHAAETraH MOIA/Iap KOHICHTPAUHACH
Gup yonuoBmm xbo.\l‘.\rul‘pm}mur:\ nicGaran 2-3 Mapra 1oKop GymHuim Kepaxk Ba
TAAKMKOT THIAETrAN pHTMany (akar GupruHa AOFH KOFO3MM wan Oypuarn
ToMOHIapHaan 5 eM Macodana tymmpunams. Korosan ymgamu 50-55 cM HH

TAIIKHIL 3Tanu.
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Pacy 2.54. Mosutanapui 3puTysmitsiapia sKoianms
1-Oupinunenia; 2-NKKHUNCHA.

Taxuun YTRasnuian omwH Wyl spuryBumiap ky QT TaRianmm
KEPaKKH, YJlapia HaMyHajzars Moazanapuu R, KuiiMatn V3apo erapins
¢dapxmannG Typenn. Xpomatorpadusnauml sSKyHIaHTay, TajaKHKOT JTHAACTRaH
MOAJANAP PAHIIN HAMOEH JTHIAAH BAa XPOMATOIPAMMAaza GHp GUPHKMA YuyH
oJIMHAAH Xicobnanran R, KuifMaTiaapra Kypa TAJKMKOT HTHIAETTaH MOLIAD
HICHTHQHKAUNA KHAHHAAH. R, HH aHHKIAIN YYYH TYBOXJap JacTiiabku yxuam
Xxpomarorpadusanan Yraswiran 6yauwn kepak. Pacm 2.54 na 7, a, 6, 6, 2, 0, ¢, %%,
2, U, K, 1 WAPTJIH MOUIANapHH XPOMATOrPAMMa/Ia, YIapHH GHupHUM A Ba KKK

b 5upTyBYH/IapIa HAMOEH STHITAHAAH KeHHHTH KoiinauryBH KYpcaTHiran.
AlilanMa  Xpomartorpadmsi  loKOpHJAarmnapiaH - Xpomarorpamsi
HaThaaaHran - GuIbTp Kofo3 makim  Gunan  Qapkianan. Bymaa jonpa
WAKMIarH KOFo3 NIUIATIVIaAH Ba YHH YIuaMmmapH XpomaTorpaduk Kamepa
ynuamnapura Moc kenaan. Xpomarorpaduk kamepanap cuarniaa 3KCHKAaToplap,
Tletpu mKomyacH Ba GomKanap HIIATHIHIH MyMKHH. KOFO3HH IHaMeTpHra Kipa
YHH MapKasnia Kanam Ounas auamerTp 1-2 oM 6Ynran njoumpa 9H3HIamH, Jomp
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Korosnn Oy Jompach

I VHI paanycH () 1ud KOTO3/1ai QKparmvarai Xoja

“aymua” KYpHHnLII

MU KHPRHIAAY

CVHIPA KOFo3ra TAAKHKOT dTHIACTTaH
IpUTMA 107 KYpith

Wid IOKOpi2 KYpCaTHNTaHIICK TOMM3HAIH Ba Kamepa
TYoIa ApuTYBNI comturan wm skoitnaurrpinam. Jlactad Koros kavepaia

IPHTYVBHHTR TerMarayd XoJsijza 6;1]1 COAT JAABOMIJIA CaKIaHra4d, YHH &’

IPUTYBUNER TYIHPIIIQ U BA Kamepa 314 €n

K KL\I]H.‘I.‘IHP Kyuiap TabCHpHad

IPUTVBUM 1y ' of

PR K¥Tapiunt0. QuibTp KOro3HH JHCKH GVitnva pauna

TapKIIM Ba V3 Xapaxati

Viliza Josapaary SupHKManapHi TakeH Ui,
Korosparn Xposarorpadmk Taxmisn MUKIOPHIT yCyUIapHiH Y4 Fypyxra

OV MYMKHH: 9JII0ATJ1ap ONTHK 3HWIHCHHM doroMeTpHK aHHKIAW; AOFIap
03WTAPHHI

Hani; ,\]‘\l\lll1‘01‘]1(\\1\111_'1{\1‘“ MojU1anapHi OepocHTa JCHCHTOMCTPHK
SHUKnam,

ONpAAm Yeyan Mnclopiti Xpomarorpadisia Kenr Tapkairan 05,
VWA 1% uerapachiaarn anmukmikka spuumaam. By ycyia AoRap KipKiuo
OIHAMM,  YHIQIH MOV DJII0ALHS  KIUIMHAAH Ba  YJNapHi  KOHUCHTPAIIACH
IPUTMAHM  ONTHK  3HMINTHRA  KYpa  ()OTONCKTPOKOJOPHMETPHK  YCYIIAd
ammnanam. Bynaa mazopar spursaci cidariia To3a SpUTYBUH IMac, Gankn
KOFO3HI TAAKNKOT 9THNaTran 3omara siKMM OKOIMHM 1I0aTH HUDIATHIAL.
IPHTMAHI ONITHK 3HSITHTH Gyitnua xanuGpnanran rpaguiap €paamnyia TaIKHKOT
STIIAETTAH MOJTANAPHI HI0ATIAPAATH KOHUEHTPALHsCH aHHKIAHAIH. Cynrpa
W QBOMMAATH Gapua CylonTHpHIITapii XHco6ra Onrai XOnAd MaXCyloTAATH
MOJIANIAP MHKJIOPH QHHKIIAHA M.

Manaym mapontiapya, xycycan crapt YH3HEHTA MO/ pHTMAnapuiK Onp
X1 XQKMIArH Maiifa oriapn Yrkasmica, XpoMaTorpaguAnamia ONHHAIMIAR
OFNAp 103anapu Xap Oup JoFgarm Mojia KOHUCHTPAUMACHHI norapumura
NPONOPUHOHAN  SKAHIMIH AHMKJAHTaH. XpoMarorpak TaxIWiHK JoFiap
03AJIAPHHN VYA yeyau afinan my GOFMMKIHKKA aCOCTAHTan 6ynud, normap
AKKOJI Yerapanapra sra Gynranuja, YCYNHH QHHKIIMIH +5-10% HH TAWIKHI 3TaJH.

Arap nornap anddysuon Gynca, ynaphu (OTO HYCXaCHHH ONHIL TABCHS STHIIAIH,
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Axupt pari @jdap  10Fiap: Hil METCHCHBIAMIHHN S?:I‘!LEUI OpKi

OJHHMILN MYMRHH, F\ ACHCHTOMCTPHR yeyi XHeoGnauuo, yaa

XpOMATOIPaMMAArH J1081ap opramt 1

MOHOXPOMATHK  CPYHIMK  yaymy
QoroMerprk  yeymia  ammxnasamy  JlornapHi ONTHR O IMDIE Moam

KOHUCHTPRRHMACHHRN _}(\I".'.Pl'.l‘}.\ll! i NpOHepIoHAl. Al'llp Jcrnap an-l’mpum!

FOIIaMaras Ba yiap jlonpa CKI! VIIMIC 1A a O i, YHIOY Yeyi ¢

MOUIA RONHCHIPAILNCH 11K OHIaH QUK MVMKHH

Korosaarn 1axeiMIoBsl XpoMaiorpadis 03HK-OBKAT MaXc)IoT1apian
(eHOTapHK, AMHHOKHCIOTANAPHY, YITICBOMIAPHH TAAKHKOT KHIMINA Keir
wmunatiaaan, Hlynunraek, 6y xpomatorpaduk ycyn yrieBoaiapiy Vsrapiun
XOCHI GVIaNraH OPraHiK KHCJNOTANAPHM AKPATHILAA, VCHMIMK NHIMCHIIApK,
omiii cnnpra

anberiiap, Mypakkad dOHPIApHH TaIKHKOT 3T

VCRMIMK, XaifiBOH Wi

XCY013] ADHM

MK

H XJOP OPraHuk KOMIHK

HHETATHIAH.
2.6.4. FOnka KaTiiaman xpomatorpadus

IOnka karaammn xpomarorpagus (FOKX) korosmi xpomarorpadmussn 6ip
Typu XucoGnanai. Bynzia 3pkii ociinG Typysun Koros TacMasaph YpRita ik
KAT/IaM/Ii  COPOEHT CYPTILITAH IIMIIA IUIACTHHKAZAp Muuiariiam. By
KaTIAMHH CTapT YH3HFHIA TAAKHKOT KWIHHAEITAH MAXCY:I0TIap apaauac
CYPTHIAAH BA TUIACTHHKAHH CTapT YH3MFHIAH NACTKH KHCMM OPHTYBUILIGpR
uykTHpHaa. CyIOKIMKHH mlacTHHKa  GYitnaG  Xapakarianmmm  Jasomin
ancopOUHs, TAKCHMIAHHII, HOHAIMAWMHYB Kywlapuiu éki Oy camad Smums
OMHNAPHH  OMPralMKAarH TabCHPH OKHMOATHAA MOJIANAD  APANALIMACHHN
axpaniun coanp 6ynamm.
IOKXna Kyifuaarn copdenTiap numatuiammn:
o unoQi MOANATAPHH DKPATHII YIYH:
- CHIHKAamiap, QIIOMHHHH  OKCHIM, AUCTHITAHTaH  LeLUTIoNo3s,

noJHaMHuIap;
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o TIIPORGILT MO

JapHi

DATHIN YUYH:
- HEAMIONO3a, CIII0N0ILT

IOKXa  ysraprupisiran  copGentiap  wuuaniuam.  Yiap ysura xoc
dynxmonan  ry

IOHAIMQUITHPrHYIAp, KH3CABrYp, noiaMuaap.

Naapra amra Iran KOMIIJICKCIap XOCHI KHIYBTH

M\!TCPHR‘.:ITIR‘.PHN i\}lC\)]!GU!{ rapra

wepiu i1VIi1 OWIaH XoCH KitiHa I,

Wynmraes, TOKXaa nonmasizn KyKynzp, #OHaIMAITHpYBsi CMOatap,

VICKCIap Ba ol Ka

P Xi 1aTiIa .

Mo

napuin IOKX CPAAMIAA  caMapai akpaTHil yuyH copdent Ba
TCTHUWLIN OPUTYBUHIM TAHIAL MYXHM aXaMUsTra 9ra. TYFpH TaHIaHraH 9PHTYBYH

COPOCHTHI UKPATYBUAIIIK KOOHANSTIHHN Kyuaiitipann. Onataa, IOKXna Gup,
HKKN Ba

1 KOMIIOHCHTIIN 3PUTYBUNIAD TH3MMH WILIATIIAAN.

Apnrysuinap OMIIPHK i1y OHAaH  akpaTIUTaural  KOMIOHCHTIApHI

SIOIAMIAHANIINN - Ba spurysuwnap  kyrGnapuai  Xicobra onran  XoJ

TaHIAHAN, T')pm'ywmnup. YJAQPHW  DIOHpIam  KySuHH oW TapTibnIa
Kyiiara skolinamran: TeKCaH, renran, NHKIOreKcaH, yriepol TYpT XJOPIAH,
Gemson, xnopodiopw, 9up, STHNANCTAT, TP, ALETON, STAHOM, MCTANO, CYB.

IOKXnn amannii Caxapim nacTHHKANApHHN Taiiéprauan Gouana.

o
I0KX TIACTHHKANADH  wWHma,  anoMHl (ombracu ¢kn muacTMmaccajan

Taliépranmmn  Mymknn, Taii€pnanran  copfunon Maccany I0nKa KaTJIaMH
TUIACTHNKA 1A MaXKaMIanmMaran, OPKNH  coqmiral Ba Maxcyc Goropu arcit
(nume, kpaxman) Epaamiza maxkamuanran G5mmn My, CopoenT TLIACTHIKA
1034CHTA CYBIN CYCTICH3NN KYPUHIIILIA CypKanHi, MypKait B IIACTHHKA
cyenensusira - Gornpud  onnmmmm mynkni.  CopGent KaTIaMH  CYPTIVAFA
IUICTHHRAIAP TOPH3ONTAN to3anapaa 3-24 coaT AaBOMHAA xypuras. Taitep
IUIACHUKAJIAD  OPraHMK IUMINANaH TaiépraHraH Maxcyc ukagnapaa  (Exn
9IKCHKATOPIIAP/A) caKIaHaH,

Kyn  Xomnapma mmuab  wmkapuiagMrad Taliép  XpomaTorpaguk
IIacTHHKanapaaH Goitananunaim.

TaZKHKOT KHIMHAETran mojianap IIGCTHHKATa, YIapuu KyrOnawvaran

Y4yBUH 3pHUTYBuHAarH 5-10 Y%nu spuTManapH KypHHHIIAAL CypTHIANM. DPUTYBUH
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B2 YuyBYAH (HaMCS

élinnnmac,

{HamyHa

0 xerumm yuyH) OVany kepax. Hamyna maxcye

ITTUPHIT OJIIHJIZH TE3 l—))’l’.'
KU.']HG]‘.']Q\HIBH KAnWinsp XM MHKPOIHICTRY o TUIACTHHRAHE  DACTRy

VPHHIDIE CYPTIaam

CH3 Y3

12 jioFaap EKit Y3y,

KHCMIARH 1,5 en macod

Jlotnap anerpi 2-4 MM B, VIap MapKasiapi Vpraciiari macoda sca 10-15 wy

HI TQINKM KN Ut

xpomvatorpadisnain  (aKpaTi)  repMenk

Thracminkaga Mo

pii
SHWATaR Kamepanapaa Yrkaswint. Xpomatorpaguaiain JOKOpHIra HHDuys
yeyIa amanra omMpiIa; Ba OyHiaa Xapakardan (asa KaTaM OPKJ Kamiusp
Kyunap épnampna kyTapunaas. Kamepa oputyBun Oyrinapn Ounad Tyitunrs

GS‘/JHIUIH Kepax. Xpo.\1aroma(§n|mxam YUYVH IUVIACTHHKAHKW CTapt YH3HTHIAH DacTsl

KHCMGI  KaMepara  Kyifwiral  XapakaTdaid  spiTyBUNTA  KOIMITHPH

ICTHUKAHN COTHPILL ¥y KVPARTH 3

LS oM

l(zx\wpn.ml HOPHTYBYN RATIAME
5-8 MM HI TawKwi Kinami. Xapakatdad dasadn copOeHT OYitnua Ky Tapieum
10-11 oM jan omMacHnr Kepak, aKe XOMJIA CYIOKIMK  XapaKaTIanuiim
cycTianmimy, pornapHn auddysnac Ba okubaraa Ry karranmrumm K
TeOpaunIIapH Ky3aTHIaI.

Xpomarorpammata aXpajiraH paHrcHs MOUIANIAP XOJATHHI aHHKIAUI Y4yH
yiap OwiaH KuMEBMIl TabcHp KWIa ONQIMIAH  peakTHBIAP  IPHTMAIAP!
TUTACTHHKAra NypKaauuii Kepax. Jlornapiu HamMoén GYaumm yuyn niacThikap
Kypimii wxaduza 100-150 °C rava nenmnnazn.

Korozzarn Xpomarorpadusna HILIaTHIQINIAH KYNrHHG HAMOEH HTyBUILIE
FOKXxza xam nuvnatwimmn MymkuH. HamoEH opuryBumaaphn Kyiingarn ukxi
TypYXHHI! (hapKIall MYMKHH, SHHH YMYMHI MyKalIaHran (Typian GHpHKMatap
Gunan TabcHp STYBYH) Ba MAXCYC MYJDKa/JIaHTaH (Mabaym  OupukMma &k

(yHKUMOHAN — TyPyXHH — MaBXYATHTHHH  anukiam  yuyn).  FOKXm
QolijanaHuiaural  yHHBEpCan HaMOEH STYBUMIApIaH OHpHM iox  Gyrmapu
XucoGnananu. Maxcyc HaMOEH STYBYHNAPIAH O-AMAHM3MAMH (&UIbICTHANApHN
aHHKIaWna), AWHn OGPOMKpe3oN (KHCIOTaNapHH OKCHAJIANIIa) Ba OowmKamap

HULIaTHIAIH.

|
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v ~ S
/\H{])-Ull".l)i MOLaaNap XOaari Renn Yaksau BOCHTACH OMlIal aHNKJIaHa QM.

n:’lilCTHlHlﬂ(l]Xlil ampanran  Mojulanapii MHKJ]Ule AHNKIAI  poriap

o3wiapusy Yauam €Kit yaapHi QOTONCHCHTOMETPIA OPKAIM  AHMKIAHAIL.

Byunan tamxapn, IOKX yeymn

VLA JIOFHHI KamiaM  03aciial  ojutmii

AecopOuits KWnA B2yt TYpi KumEsnit Ba Qusuk-knvésnii yeynnap Gian

”.'lL'HIH(i)HK&HlH}i Kiuni HMKOHHHN \—)C}"i],'

"
Xosuprir kyiza JOKX aunijuapun, Gocommumapin Gpakuusiamia,

BHTAMHHAAPHH, MAXCYJIOTIapAari NCCTHUMIIZPHH KOLIMK MHKJIOPHHH, MCBa Ba

C

ABOTIIApAarn M- Ba )"‘lKﬂpﬁOH KHCIOTalnapHH aHHKIala, yriaesomiap sa

AMHHOKHCIIOTANApHH KPAaTHIIAA KCHT HIITaTHIIAIN.

2.6.5. Kononakaan xpomarorpadius

f\’l‘,’l,'l-’l.‘l‘.lpl(ll \[HY!\IHIUI'D&I([)HK QAXRPATHININH omd Gopunu,'mran KOJIOHKA
0T/, WHIIATAH, KaM XOJUIAp/a, 3aHI1aMac nynar, amoMiaNiiian Taiiépnanrar
6¥an0, wmuap ki Konye mwakmmua oymimn MymkiuH, Konoska ysysmrn 6ug

Heda canTHMETpan 5-20 M raua, i JaMeTpi 5ca Onp Heya MIUITHMETpAaH 5-

15 eM raya Y MYMKITH.

Kononkanap  Gocnnt  (ogaraa,  reiab-xpomarorpadus — yuyH),  €kn
:uﬁpawmumu (1on WIMALITHPYBYH xpmim‘omnrblm yqyn) 0CTHAa HIUIAIH
MYMKHH. Kononkauarn X[’l().\l&l'l’l‘p(l(l)lﬂ\' AKPATHIIHH acocuit IIapTH yHra TaaKHKOT
KianHaéTran apaanma sa CHKHO YHKapyBYH CKH HAMOEH ITYBYH CYIOIHKKHH 6}{1)
Mebpéna Geprmmiun Xicodnanaun. By wapran GaxkapHiHIInra KONOHKaHH 10KOpH
KICMHTA CYIOKIMKHH WML EpaMuja AaBpuii paBHIIA KyiuO TypHul opKaii
spuwHw MyMkHH. OKHMHHM TE3IHIH KOJIOHKA Auamerpura Gormuk xonma 0,5-3
MIUMHH HI TAITKIIT KTz,

Pacm 2.55 ma oyummii cyronukims Xpomarorpagus KypiiIMach TacBHpIanran.
llnmann  KoJMOHKaHW IOKOpH KHCMHJIa JpPHTYBYH Y4YyH TOMYWIH BOpOHKA
ypramiiran. KoTOHKaHN MacTKH ydu Kamuiap Kypuanumga 6ymil, sputysun

OKHMH TE3TMIHHM Y3rapTHPHIL KYMparn Gniian TabMHHJIAHTAH XK YMPard oI MAan
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-4 .
1TOBBAK  TYC KABHK

ian.  Komno AANraH W

k{iinaxra  wolinanmupunran.  Konowka MBLTATHINNE

SPHTYBUHER i VIAHIGH - CVCHCH3Ns OHIIaH TV 1. le—'.("PJQEHRlH

CyCHeH3Is Kyi Kpaii 01

pak. Bynaa sputysun ko

OpKany Yramm, copOent aca quuibIp:

¢ xonaan. Kononka tyuampiara,

TOMYIIH BOpOH

AHQIM B2

Ky MpaK

TYBUHHI KOJIOHKE OPKETi
MALIAYM ORI YT Tesnnri: VpHaTiuiaut.

Hamyha  mikpommersa ki MEKPOIIIPHIL  OMJIGH  KHPHTLIAW
ApATHNAIHTAK MOIATAD aPATAMIMACH KOJOHKAra YHArH 3pHUTYBHUHHH coplei
YCTHAATH KaTiamu, yHH IOKOpH uerapacura Tymranuaa Kyfimsam. Cyume

SXTHETKOPIMK OMAaH dpUTYBYHHM copOenT ycrmiaarw Oananamurn 1-2 v i

TalIKIA OTryHiia IPHUTYBYH KyHnIam Ba \—‘\' Ccarx TOMHIIHE BOPOHKZ G[‘,’!J f

WKPATHIL  BAKIBIZ Cax 2l

M. AKpatiil  OPHTYBUHHN  OCpHiy jaxsaciis

Gonmanazn.  Konowkazan okuG  uMKa@Tran  OpHTYBUH  Ma)

cye  paxm

TYIIarunap Epaamiia MabayM BAKT OpAINKIApHIa TYIannG Gopuaat.

AR
Oup npobupkazarn cylokmHK Taxmn HTHANG (KYII XOJUIapaa IpUTMAHN onmk
SHWIMMH  QHHKNAHAAHM), apajamMa  KOMIIOHCHTJIAPHHN  KOHUCHTPALSCiE:
KOJIOHKa OPKATH 3pHTMA XQOKMHTA COFAHKINIH l])kl(i)"l’(ll TY3HJIAH.

ApananimMann KoJloHKalapia aKPATHIIHKM KyiHIars ycyuiapuni dapxiau
Kabyn Kunmuran: Takenwonan (CCX) ancopGumon (KCX), Honamammpysii s

Teab-GuILTpauKs XpomaTorpadusich.

"



Pacm 2.55. Xpomarorpadusinann kononkaci sa (ppaKuMANapHI aBTOMATHK
TYnnaruamu:

1-kononka; 2-aiinanysuan konnekrop; 3-Mikponacoe; 4-Gomkapys mrkadi

TaxcuaIoBuH Xpomarorpadmsaa XapakaTcns (asa KaTTHK JTYBYH Gitan
Gornanran CyOKIMK Xucodnanam, Xapakaruan ¢asa cudaTia SpHTYBIH Ounan
OBIIMAIITAN TYPIM cylokmikiap mumaraams. Karmuk anrypun cndariia
CHTHKArelb, AMOMHINIT OKCHJUL, Le/uTono3a HIATHIAM. By yeyiia KoFo3fari
Xpomarorpams YCyiImuaa apaTHIagHraH MOMIANAp CHHHHH, ALHH ruapodmi
Onpnkmanap  (amMMHOKMCHOTANAp, KaHjtap) Ba JMOOQII  MOANANIApHH (€r
KHCHOTANAPH, AIKATONIAP) AKpaTHII MMKOHUHN Gepaju.

AcOpOUHON KOJIOHKANK XpomaTorpadHs/a XapakaTchs (a3a KaTTHK Moaia
(ciuMKarenb, amOMHHMI OKcHy MBa GomKauap) XicobnaHamH. Xpomarorpaduk
@KPATMII KOMIOHCHT/IADHH XapaKaT4aH CylOK BA XapakaTCH3 Karmik (asa
§pracia TAKCHMIAHHIIN aJCOPOLMACH HATIKACHIA COMMP G¥nami. Ancpobuuon
xpomatorpadms  KapOTHHOWNAp, CTEPHHIAP,

BHTAMHHIApHH  AHHKIAlaa,
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MATACK, MM B2  (OCHO OXHIA  TYpYXIap:s

dpaknnanana goiinantnazai

VoHanMamTHPYBYH XPOMAT

aacepOunscn conup O¥aam:. Men any

HpYyBui

COlIaHaNNIasH Mo, I

IPHTMAE

\H\.‘UL’MKH;L’HL S'cy:x ICKTPONHTIAP apAIanIMall

IPHTMAZATH 3NCKTPOAMT  HORIUPIG HAITHP NI KoCHansaTHra 3ra 65".11;.%;
HOHHT €Kil HOH ATaMIDaTHPrHYHIapiAdH (})Uﬁ,’]i}.‘l‘.llﬂlIlll'il acociaanrad.  Hos
IMAWTHPYBYH XpoMaTorpadus €F KHCIOTANAPHHH Q/KPaTHLI, METHUIALL 5
AMHHOKHCIOTANAPHH TAXJIHI 9THUIA HILTATHIAIH.

Monekynsp — a21ak Xpomatorpadusch OKCHJLIAPHH  Q/KPaTHWAA Kedr
TINATHIG&TI. By YOI MO/UTATAp dpanaliMacHii, yiIaphit MOJICKYIa S".‘I‘I&l.\L’mPHTJ
KYDa JOKOPH FOBBAKIMKKA 3ra OVAraH rel EpAaMmia kpa il Hasapaa iy
Bynma axpaTHaaanral MojUla MOJNeKyZanapi. YJapHi VIuanura KVpa wirs
TreJIHl Tf'ﬂnlipalllll“d" XapakatyaH 3pHTYBYH Ba TYPEYH 3pPHTYBUN S"p'ﬁl\‘)\il
TaKCHMIIAHAJH. l\’lO.’lﬂ\')’JlEL'K\pHM resl 2J1aKH OpRaJIg S"llllllll TC3UTH,  VIapHi

rpauynammapra CHHTHIUH Ba yJlapaa caKIaHHO KOIHIIH KOOMIMATHTA OOFIHK.

Hazopam casonnapu:

1. Osuk-osxam vaxcyromaapuni (usuk-KuUMEEUIL MAXALT IMUMWHI MAKCad
HuMaapoan ubopam?
2. Osuk-osgam Maxcyromaapumy HUCOUI  SUNTUU  MVUYHHACU  HINGHY

anenamaou?
3. Hucouit suuauknu nukmomempux €a apeoMempux aHUKIGW yCyapu

Moxusamu ea maynel _\"mxﬂﬂllll mapmuﬁuuu MYUWYVHIMUPUHS.

B

Acocutt peonoeuk myuynvarapaa usox Gepune.

Aucnepe musunaapnu Kandati empyxmypa mypaapu gapsianaou?

SN

Cmpyxmypa-sexanuk xycycusmaap xandati madkukom xuiunaou?

~N

Osux-osxkam Maycyromaapunu peonoeux mascugaapu Kanoat acbotiapda

anuxraHaou?
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8 Kamuaisp — 6ucKozuMempaapod  CYIOKIUK — KOGVIUKOKTUU
anuxianaou?
Henempoviemprapoa Kandait Kypeamkudiap anukianaou? KII-3 xonyeau

IULH'I”U‘IIL’I”/)U()AI A‘UH{MI[I CMPVRKIMVOA-MEXARUR l”ll(y'(‘lll/) llllllf{.l(“llli}ll?

1

=)

“Hucmpon-1122" yuueepcai cunos sawunacuda Kanoail  peoious
mascudpaapuu anuka MyyMKui?

- Hoasipuniempux yevi soxuamu wustadai uéopam?

2. Hoaspusayusinanean nyp Kanoait xocua uaunau?

13. Moddaaapuu onmux haoaaueu nuna?

=
4

. Onmux ghaoa smoddarapnu noaspusayusianean nypuu connumupma oypuw

oypuazu numa?

—

. Caxapuvemp noaspusempoan nusa owian gapkianaou?

. Caxapustempnu wkaracu Kandai dapadxcaianean? “Hopyan naxyna” éa
“nopyar mpyoka” nuva?

17. Caxapuyemp Guaan wuaaue mapmuGuUHL mywyHmupune.

18. Aitransa noaspustemp onmuk cxemacudau aprau scuxamaap nunaoan

udopam?

19. Cunoupuwe k¥pcamruuu nuna? Modda cundupui Kypeamrusu Kanoail
omwriapza 6o2auk?

20. Taokusom  smuaaémean  yModdamu  cunoupuw  Kypeamxusu Kanoail
anukranaou? Yeeapasui mywuw oypuazu 6a myaux udKu aKcaanuw
MVWVHYATAPUHU U30XTAH2,

21. Adbe  mypuodacu  peghpakmosiempaapda i p  Kandail ananea
owupuraou?

22, PIIVI-3 osuk-oexam peghpaxmosempuni (apkau dusamiapu iaoan
ubopam? PITJI-3 0a maxaun Kandaii mapmu6oa ymxazuaadu?

23. Ilpeyesuon  peghpakmosemparap Gowxa pecppakmosempiapoak  Kuva

6unan papknanaou?
24. Iyavgppux peghpaxmortempaapu kanoat my3sunauea 22a?

25. Koropomempusnu acocuti KoHyHu MOXUAMUKU MYWVHNIUPUHE.
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26. Monsp womunue Kosdubuyuennu nies WK ORI CRERMPIL

Kardat nysuradu”

27, Spumsianapyu GV uHMERCUE RN RUHOGN YCVaiapoa aruikiaradu?

28, Bysau unmencusaweuny  Qoniciackinpus  Vivauda  kanoai  acéotiap
wuaaniiadu?

29. Bup wypiu KOR-2 dromodiexmpur ko iopusiemnpuiind My U 6a yioa
VAU YMEQ3 FAPIUOURI VU TR

30. Hxku ghomosiextenmau gromokoopusempaapnit Onmux cxemacu Kaioa
myswrean? By acodaapda yavaw Kanoail ayaiea owpuiaou?

31. Dauccuon 6a aGeopyuon cneKmpocKonus HUMANU IMAOKUKON: dmuues
uyHaamupican?

32. Hypaanuwinu yodoarap Buran y3apo mavscupu HuMaca acocianaou?

33. domooaexmpuk cnexkmpoomosempiap KanOatt KUCMAGPOaH mysiican’

34. Cnexkmpogpomoyemp uw npuny myuyvemupune?

35. cnexmpockonus acocuru mawkil IMy6uU KOHVHIQP MONURIU HuMada
ubopam?
36. FOmwnuu cnexmprapuu waka gandate oxeriap buian Geaewianaou’

37. Abcopoyuon  cnexmpockonus  o3uk-o6Kant  MaxCy:iomiapunu - Kandai

3

xyeyeusmaaphu amuwza Kay crean?
38. Huppasuzua CNEKMPOCKONUANU 0BKAMIGNU MANCYIOMIAPUNU MAKUKON
SMUWOALN UNKOHUSIMAGPUHI U3ONAAHL.

39. HK cnexmpockonushu jomunuu cnekmpaapu  Kawoat oywviap B

benauranaou?

40. Amox aécopGyuon cnexmp @ Memp UL MYUVHMUPUHS.

41. C-115 amon abeopéy cnekmpoghomosempu  KaHoau  pexcunapia
tunatiou?

42. A6copoyuon maxmuada vayyrarapru maxauI2a MANEPIAUL XYCYCURNIAPEL
usoxaanz.
43. Macc-cnekmpockonus mayaun ycvaunu MONUSMU 6a UMKOHUAMIGPHU

mywvHmupune.
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4. Jhosunecyernm maxiua époanuda o3uK-06Kam Maxce

A
o

4
=Y

3
T0Madpuiil. Kanow

XYCYCUsMAAPUIY IMAOKUKOI UL SYMKUN?

DIKM-8

AVOPCMCIPUA U NPURYUIRUHI T HIMUPUHE.

Xposamozpadhur: yevanu soxwimu nusaoa? Xpovamozpagux

Karoatt mypaapu aexcvo?

47 Tazu xposamocpadh xandai mysurean?

48. T'azau Xpostamozpagusdau NPOMAIROPAMMNATAD Kandai
undenmudurayus Kuaunaou?

49. Kozos0a2u maxcumnosuu xposamozpag Moy myuiyHmupuse.

30. Bup  Yavoeau, ukku Yavoel ea  aiianma .\'palmmazpu(])uﬂ Kanoat
ymKasuiaou?

31. IOnka kamaazsau Xpomamozpagusiiu MONUAMU 6a KY1AAHUIUW coyaraput
mywyHmupune.

52,

Korouka xpovamozpadhun nuna? Aparawumant Koaonkaoa axcpamuuri

Kanoait yeyiapu saencyd?
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1M CHIMPTH, CKHITINAp O
OeH3Hi, Xpoit

oMa, nemsa.

Homu  Gamapum

Tapruon. Cys

TOMYHIIAPDHAN  JCBOPApRE

CIMLIMII  OJJUHI ol
MAKCAIHIA, HAMITHKEL
annkiaam  acbodn  yar
ML THITHILIN onua
XpOM/IM apanamma Giis

SIXHIN HOBHIQN,

Maxcya0THH MaiIQIaHRE
HaMyHa YI9aMiH Xaitn

Ko10acHra Koianmpu-

@ YHIAArn CyB  MHKIOpH

5 0.5 M JaH  Kav
Pacn 3.1. Hamnnknn Gesocuta annkiaum acGoom

(Yura - Yoos Groperkac). Oyamacaurn Ba ¥auos

GIOPETKACHHH  XAKMILIHE

KatTa \—)SUIMIICIIHI'H XHcodra onMHHIH KCpak. xlll 1aun KONOACHTa CONMMHAETTAH
SPHTYBYH YHH Maxcynor HamyHa )“'n'-la.“n Onnan \‘)H]N‘il.‘ll”\',’l(\l'" XAOAKRMH Konfa
XOKMIHH APHMHJAH OIMACTHTH XHCOOHAari MHKJIOpAA OJHHAIN. KonGanari

apa Oup Xun Kaii Ba XQiiJAHK TCINAWTHPHIL YUYH 03 MHKI0pA:

MeM32 COJHI TaBeHA KWInHazn. Ac6o6 iinrnaray, Konbda acTa-CeKHH HCHTIIN,
YHIArH apajamiMa SXTHETKOPIHK OwiaH KalfHaml XOoJaTHraua eTKasmiyi Bl
Xalijam OXWpHraya OMp Menépaarm KaiiHam caknab  TypHIauM. Vimuos
GropeTkacnia TYIIAHAETTaH CYIOKINK IOKOPH KATIAMHHH THHHKIAIALIN Ba Yiil
MHKJIOpH OLIMAacaaH, )73rap.\mc CaKJIaHnoIH xaﬁ,zxam AKYHITAHTaHHIaH Janonar
Gepann. Xaiinam oxmataa, 0,5-1 coar gaBoM 3TaiM. ViraoB Groperkacizarni

XaifqanraH cyB MMKJOPH, XOHa Xapopatujaa, MHJUIHIHTpJapAa Kall KHIHHQIL
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RHPHTHARNNIHY TAKO30 Kit

1 mn cysra 0,09 Ma BB TAWKHA K

1aH aHNKIauaI.

Tysarnm 2 a1 cys yuyi 0.2z TANIKIU 9THUI MyMKIH. D(up Moiinapn

SHHRTIQUITR. TALOMP  KivIMQI, YyHKH ynap Xaiizam ydyn Qoiinazannianran
cylKIKIa spuiian. Viuos Gioperkacuuarn OpHTYBYH THHHK G¥nMaca, y Xonna
OIOPCTRANATINI THHAMPHI Y9YH YHH 25 MIH JaBoMIZIa HCCHK CYBA CAK/Iall Ba
NOHA XapopaTHrava COBYTHIITAY, CYB XOKMHHH YII9aul TaBcHs KHIHHA/H.

Xucofaam. TaiknKOT HTIIAETTAH HAMYHA YIMaMHAarH cyB MMKIODH X
($onsnapna) kyiinarn (opnmyna G¥itnya anuknanan:

17:0,9982-100
g

Oy epya: 0,9982 - cysnu 20 °C parn suumirn;
V- CYB XQKMH, M1}

&£ - HAMYHa _\M’Jl‘li\.\l". )
3.1.2. Hazumiknn Rypurnm iijan Guian annkiam

Biuisocura  yeymwiap  §praciuxa  mammskmy  KypaTHI  WKagnapiia
KYPHTHIATAHIAH KeHHH KYPYK KOJJIMK GViinya aHuKIaL YCyIH KCHT TapKaJraH.

MaxcynoTaarn  rurpockomMK HamuK  TaAKHKOT OTHNAETraH  HaMyHa
yiuamuaarn cys Gyru GoCHMHM yHM KypHTHII KaMepacH atmocepacunary Oyr
Gocumura mucGaTan Karra Gyran Xo/iapaa YHKapHO roGopHIanH. By Gocmmnap
(hapKiHH KypUTHIAETraH HamyHa yIdami XapopaTHHil OMNPHUI EKH HAMIMKHI
amvochepanan YHKapnG 10GopHII Eki WKKANACHHH GHPramMkia Kyuaul opkami
OUIMPHIT MYMKHH.

MymMKkHH Kazap KYpUTHTAETraH  MaXCylOTHH  TapyanaHuum
Ky3aTHIMai/IMral XapopaTraya HCHTHII TaBCHA KWIHHA/H.
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MapoyT]
¢ HOpManl aT™

® RACT ¢

o macT atMocdepa Oocinvit (cuiipaxnannni) Ba nact Xapopataa (0 C e

1acT).

VYmly yeyniaphin Tanzall TaAKHKOT KWIHHAETIaH MaXCyIOTHE Qisikasi
XONIaTH, YHZAri TAXMHHHI CYB MMKIOPH, YHM MaxcyJoT Ownan Oornanim
MYCTAXKaMJIHTH, [YHHHTACK, KyJainry, TaXawiHH JaBOMMILIHTH Ba Taud
KWIHHAIMTAH aHUKIHK Kabn omunapra Oornmk. By ycyanap  saxcynom
HaMIArH Giwan OHp BAKTAA YHIArH KYPYK MOMUIQNAP MHKIOPHHH aHMKIW
FIMKOHHHH XaM spaTa;in.

Hayanknn nopymazx atmocdepa 6ocHMHI Ba IOROPH XapopaTia Kypiimm
iy Gunan anuraam. Yoy ycysl 03MK-OBKAT MAaXCYI0TIapHAArT HaMIMKE]
anuKnamaa kenr nunamiaa. KOkopi Xapopar Ba HopMan atMcodepa Socini
MaXCYJIOTAaH HaaKaT HAMIMKHM, OyFJIAHHIU, LWIYHHHIZICK YUYBYH MOIIapil
(NH,, CO,, 5bupnmap, ydyBuH KHCIOTAIap, NACT MOJICKYIAP CIHPTIAp B
Gowxkanap) Xam unkapn® roGopwmmm pyii Gepamn. ByHaan Tawkapw, 1oKop
XapopatAa MaxcyJoT TApKuOMii KMCMJApHiM yHyBUH MOLUIANAp XOCHI K,
NApYaIanuWK  OXTHMOIM  Xam  1oKopu. bomka  TomMomzaan  maxcysomit
KYPHTILTHIINA YHH MaccacHHn onnmmnra cabad G¥mysun dusnkasnii sa disix-
KHMEBHI kapaCHinap (XaBo Kucaopoam €paammua TVHMHMaran OupurManapi
OKCHANAHHIIH) CoMup OYmunm MymxuH. LIyHI TanKILIAN JTO3HMKH, KYPHTIUIH
MaXCYJIOT/Ia XaMMa BaKT KOJUIOHap OlaH OOFIAHIaH 03 MHKIOPAArH HaMIKi
(“Gormanran” cys) cakmann kommun MymknH. LIIyHIAT YayH, JOKOpIIariaphi
Xicobra oNraH XOna, KYPHTHII yCynH OHIaH ONMHTAH HAMIMK KaTTammril
MaxcynoTarH GakTHK HAMIMKHH KyJa SKHH TaB(cHOIaUINHEN 5THPOY Kitmm
MymKHH, V3rapmac maccarasa sa Oup MapoTaGamu (MabIyM BaKT JaBoMiI)
Kyputnm  Qapknananu. KoBymkok Maxcynorrap (CyT MaXcyloTaapH, €rmap,
KOHCepBalap) KyM Ownad, Gab3n Xomlapaa 3ca CyBCH3 napadue &
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WBCIBIAHTHPWITAH  TIHIIMpHITal  capuér  Ouian

(MHOITOKIAp, Cy3Ma &=

Gomkanap) KypuTianim

MYNKE I;.\'H,";?l cyBHp l’)_\’i‘.’llll{lﬂl"l 103aCH omami Bd

ACMAK, HAMJIHIHKHN QHHKIAU TC31a1a .

TﬁflKl‘.Klﬂ ATHIACTTAH MaXCYIoT NyCyeHsiapira K:\"p‘d ONBHAZINTaH HaMyHa

Vo 3-10 r omp Tamkmna o1

Karrisk  KoHeHeTeHwisra ara Oyuran
MINCYIOTAAD HAMYHA VIMAMI OJHHIMIN OB MAllIUIaBIIN 1031, AMMO.
0y onepaius Kya T€3 Ba HAMIMKIN HamyHa Vauamiin aiiépiam kapaéniiari
i§RoTHILIPH O3 Oty B LIAPOUTIIAP/IA aMaira OUIMPHIIHIIK KCpaK.

Typms  o3uk-oskar MaxXCyJNOTJIapHAary HaMIMKHH HOpMall amMocdepa

QOCHMH B IOKOPH XAPOpAaT/Ia KypHTHII ycy/w Guian apukam pexinnaps 3.1-
ALABAIAA KENTHPHIITAH,

Hamanknn ¥3rapmac macearaua RYPHTHII Oian aHiRIan. Hanmikan
"

10 AHHKIAW GNP Hewa coar JaBoM Kinam.

Acbob Ba muxosznap. NapopatHi MabIyM Japakajia Cakianl HMKOHIHI
GepyBult TEPMOPErYNSTOP MOCHAMACHTa T Gyaran Kypuin 1Kadu; AaMETpH
25-55 MM Ba Ganamumirn 55 rava Oynran meramn éku mHmant Groxcanap:
CYBHH CHHIIPHOG 0nyBun Mojutara (oxata Gy MAKCALLA CYBCH3 KB XJOpHA
MIAATHALIM, PO, WM WMumaThug sea sxmi nanskanap Gepazi) ora Gynrad

[
IKCHKATOP; AHAMMTHK €KN TeXHUKaBHIT Tapo3iap; Yidai derapaiapi 50200
Gynran nabopatopus TEPMOMETPH,

Hunmn Gazkapim tapruGn. Hikira Glokca oHAaN 110 °C xapopata 3t
MIH JBOMILIA  KYPHTIIAM Ba COBYTHATaHjaH KeifMH TAAKIKOT 9TIHIAETTAH
MAXCYIOTra GORINK Xoza amamurik Sk Texwikapidi Taposunapid YApHA
Maccaclt anniIan (3.1-xansan). Sxun apaawTHprArat ypTa HaMyHajaH 3.1-
AUBAINA KYPCATHATAH MMKJZOpa HamyHa yiuami (arap maiiganaw Tanad
KwmHauran 6Ynca, yuaa nacrnaGku MaitgasaHuiaas Keitui) omHand. Bup
BAKTHH Y3M1a KyPHTHIN mIKadu TagKuKOT KimMHaérran MAXCYZOTHH KypHTHII
YS9y Tanab KenMHaauram Xapoparaai 3-5 'C 1OKOPH Xapoparrata (kypurnuiia

Sepuwiran XapopaTHH cakjiaul yqyH) HCHTIIAMH.
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"
YIMaMH Japakacuaa Oynuimn kepak. KypuTHu mwkaguaari XapopaTa y3rapHis
2 'Cran onnvacoiry kepak. Kypuiiin naiiTia BeHTHISIHA THPHKIIIIAPH O4HK
OVt Kepak.

t THPKIIIapH (MKadHi NACTKH BA OKOpH

Kypumim naiimiyia sentin
Kienmarit)  ounk  OYununn kepak. Kypurnm mkapura Onp  sakrin Vamwa
OnTrazan opTHK GloKcanapHu KYitmm MymKiH amac. Kynruna Maxeynoriap yays
Onpinun Macca ammkjnamra Kajgap Gyaran Kyputnw myazatn 0,5-4 coarnn
TaWKH K (3.1-kazsanra Kapaiacnd). BupHHYM Macca aHHKIAmTa Kajap
OVaran KYpUTHII BAaKTH YTrad, GIOKCanapHi KONKOFH GEKHTHNAH Ba COBHTHII
YIYH SKCHKaTOpra skoinamrupunaan (Merann Orokcamap 20 MuH, WHmang
Giokcanap oca 30 mun). Biokcanapu maccach aHWKIaHTay, yNap sHa aBBanri
KYPUTHIN peRHMAApIa KypuTHIN mikadyuiapnra sxoiinaumipnna, Uy maxcysnor
YiYH YDHATHIMAH MabLiyM BAaKIApAaH Keiiwh GloKcanap sHa COBMTWIAAN Ba
Yaapui maccac Gupmuun MaporaGa anmknanran kaGu amnknama. Bynjaii
AMKIAINED HaBOATAAIN MKKN Macca anmknaw namkanapn gapku 0,001 r ra
TCHT €K1 YHJIaH KaM OYIIryHua JIABOM STTHPHIAIM.

Xucobaam. Hazumk MuKIops X (dousnapua) Kyituaari dopmyna Gyiiida
xicobnanaum:

x=51=8
g

Gy epna: £, - Glokcann HaMyHa Yyamn Giian GHpraiukaa KypHTHIra Kajap

VITaH Maccacu, 1,

- GloKcann Hanyna Yorgamn Grnan Gupraik/a KypuTHIIan

Keituriy Maccach, 1;
£ - HamyHa ynuamum, r.

Tlapannen awninamnap ypracuaarn dapk 0,5 % JaH OIIMACHHIH Kepak.
Xucofnam 0,01 % aumkmuk Guian amanra ommpiiami. SIKyHHil HaTIKa MKKM
napamie] aHMKIAULIapHy ¥pTa apu(MeTnK KuitMaTH cudparnaa xucobnanamu. 100
B4 OMHHTAH HAMIHK (OM3NM YpTacmmarm ajimpMa GYiiifua TAIKHKOT STIAETraR
MaxcyJl0T/Iaru KypyK MOJUUIAap MHKIOPH aHWKJIQHHIIH MyMKHH.
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oup  maporadain  RYpUTHII  Omaan  annkaaun. LS

TaXNHIHI  TC!

WTHPHIN  3apypP

naad THHR KVYM, 1E

THNPHAran capic: Onnai, LIYHHTACK KYM ¥ THCH3 KYPHTHI DCARIEMIDI
MamkyA Kypuriunm oiummn yeyara mnctatan anya Gananj Xapoparnapaa o
Goprwimmi, Oy Oapua  MOIQMKAINGIAD  YHYH  yMyMMil  Qapkin &I
Xucobnanaau.

AcB06 Ba zuxo3rap. ONAMHTH YCyila TaBeus STharad Oapuya acod s
KIX031ap; GIOKCAHH IOKOPH TapAHIIAAH y3yH OYIMaran wnma Tailékyanap.

Peaktupaap. To3anamran KyM: To3ananran cyBcu3 mapadmi &
TIMIIHPHITaH CapHEr.

To3anasran KyM OJHII YUyH KyM TEIIHKIapy yadamn 4-5 amm Gyaran 2
OpKany 2JlaHajn, BOAONPOBOA CYB Onnan sxwmu apajamrapuiaanm, CSHI‘P.\ k]
ynra 1:1 mncGaria Xjaop KHEMOTacH Kyimand, apamainmnpiiaan sa Onp kews
JABOMHAA THHY KOJJIHPHIQAN. LU_\'u;xun CS’I!I‘, KYM aBBQJI BOJAOTIPOBOJL CY B Gnay
NaKMyc OFifiya KHCIOTANH MYXHTHH HYKOITYHHUA, CYHIPA JMCTIUIAHTAH CF
Guian XU foBIIazK Ba Kypumitams. Keifun kym sna reunknapn Yuamn 1-13
MM OJIAK OPKQUIM DJIaHAH B& OpPraHHK MO/Ula1apHmu ‘II!K&IpIIG K‘\"Opllﬂl YUy
Kisgupita. To3ananran KyM To3a, 3ud GEKHTIJIAZMIAH KONKOKKA 3ra Oyra
Gankanapa caknanau.

Huwmn 6azapnm tapruon. Kym rapknduna € masxkyn GVaran osukasiil
KOHUCHTPATIApJar HAMIMKHH aHHKIamia, 0ab3il KaHIonaT MaxcylaoTaapisl
TAAKHKOT KWl A, Oan3n CYT MaxXcyJa01iaapn Ba Konbdaca M(l\C)’.‘IOUNPIL’l;\nl

HAMJINKHHI TCINAWTHPHIATAH YCyJlla aHHKNaua ll)ul“l,'\

nannna. Hapadum &
TMHIIHPATAaH capnér:m HCHTHII OpKa/IH Oab3u CYT MaxcyJioraapuiaars HAMJIMKIR
AHUKIAW MYMKHH. Arap Ky™m, napadii €Ki MHIIMPATaH Capuésr MmIaTiiMic,
YHIAa aHHKIall HamMyHa VYiauampe# Gup Maporaba KypHTHIN, IKCHKATOPL
COBHTIJITAHJAH KCiiHH 5Ca MAacCaHW AHMKIAHHMIIMHM XucoOra oimarai Xouu
ysrapmac  Maccaraya  KypuTHII - ycynmgaH  dapk  KunMaitmn.  Kyswos
(oiinanannnranna, To3a Ba Kypyk Grokcara 12-15 1 KyM skoitIalTHpHAAHN, WHDY
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o ~ 0,
aliéKya colMHanM Ba XamMmacu oupramikaa 110 °C ga KYPHTHIIAZIH, 9KCHKATOD

COBYTHIIAIH BA TAAKHKOT HTHNAETran MAXCYNO0TTa DOFIHK XOMNJ1a TCXHHKaBHiT €Ki
GHUTHITHR  TaPO3HIAPIa  MAcCCacy aHHKIZHAAN. Bioxcara 3-6 r raxaun YUyH
TACPAARTAH  MAXCYJIOT JKONIQITHPHNAMM, KOonKorn Oekumiulam: Ba sua yiua
anuKIK Ounan maccacu AHHUKIIAHAaIH. U]yu:mu CS’IH‘, OroKkcann KONKOFH 0‘"”1"6,
umwa Taiiékya Ounan HamyHa Yauamu Kym OwiaH oXTHETKOpAHK Gwnan sxum
apanaTHpHIanM  Ba  Olokca TyOnra Oup Tekuc Takcumnanajn. Keiinurn
Xapakariap HaMyHa YIIMaMHHH Y3rapmac Maccaraya KypHTHILiar kabn tapridaa,
Gakar Oup MaporaGanm KypHTHII Ba OHp MapoTafaiH Macca aHHKIALIHH
MUAATHIHIH Qmpkn Onnan amanra OUIHPHIIATH. T)’pﬂ" MaxCynOTIapHH KypHTHLI
peARNMIAApH 3.1-kansanaa KCJATHPHITAH.

Xucodaam. Maxcynoraar HaMIIKHH Xicobnam HaMIMKHH y3rapmac

MAcCAraya KypHTHIL OIUIAH QHUKJIALAATH Kadn Gakapunanm.
3.2. O3HK-0BKAT MAXCYJOTIAPHAATH KYJI MOIACHHN AHHKJIALI

O31K-0BKAT MaXCYJIOTNAPHIATH MHHepal 3NeMeHTIapHH MHKPO- Ba Makpo
aneMeHTIapra Gy KaOyJl KUIHHraH.

Makposnenmentiap Oy O3HK-OBKAT Maxcy/loTiapuia HucGatan xarra
yukaopaa (100 v a1 mr nan okopr) Mamkya Gynran MuHepan MOZjaiap
xucobnanan. Yiapra kanbumii, marumii, sarpuii, xamii, docdop, xuop Ba
fomKanap Terui.

MuKpOIIEMEHTIAP 03WK-OBKAT Maxcynomiapuay 100 r aa 1 Mr jan Kam
MHKIOPAA YHpaiiJiiran Mumepan mojganapaup. Ynapra ¢rop, WO, MHC, pyX,
MApraHew, MHIILAK, GPOM, amoMitHMii Ba GoLKanap TerHulH.

MuHepan MOJIanap O03MK-OBKAT Maxcylomiapuaa Haakar TaGuuii
TapkuOHil KHeMu cndartiia, MIyHHHTAEK, YJapHH O3MK-OBKAT MaXCynoTiapHra
Gomka Manbanapaan YTumm Grran GOFIHK X0/ XaM MaBKyl GYIHIIm MyMKIH.
By MMHepan MOJUIanap MaXCyJoT TapkKHOHra YHH HMIINa® YHKAPHI TEXHONOTHK

#apaéHKAA MIUIATHIIAZHIaH KHX03 Ba PeaKTHBIAP/AH, MaXCyJONapHH CaKIail Ba
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&
JKYHATHIA 1A BA KAJOKIAW MATCp:

DAH, IYVHUETIACK MaXcyioTiIap:

KOHCCPBAR

Huaw

AHTHCCNTHKRIAPAAH Ba OomKanapaan Y

MYMK

Mitepan anements

MRKIODH

101 MiKI0pH Oyilie
AHUKJAHAN

Kyn Ba Kyl MOLMIApH TAIKMKOT HTHIACITZH MaXCYJIOTIArH Opramix
MOIANapHi TYINK KyIANPIIIILAQ OHHAZMMAH KOILMK XicoOnanaan. Opraik
MOJLIANIap KH3AMPHIATAHIA KysaH, KyitHl MaXcylnoTnapy sca y4nb Keran, ano
MHHEpaT MOIANIAp CAKIAHHO KOJIAIH Ba YIaPHH MAacCacH aHHKJIAHAIN.

BeBocHTa MaxCylOTHH CTDYKTYPAacHTa KHPYBUM MHHepad MOAzanap Tou
Ky geimnagn. Y §Ta KMMMATIM XMcOOnaHaaM. YYHKHM ailHaH YHR MHEKI0pE,
MaxcynoTHH (i3nonornKk Kufivarinn Searmnaiim.

Tapkubuaa apanawmanap MaBkya OYaran xyn wam Kya aeitunam. V
Ha(aKaT TAIKMKOT ~OTHIAETran  OOBEKT  TapKuOHra  KHPYBHUH  Milicpa
MOJ@IAPAAH, WyHHHFACK  yHra  Tacoandan  Tywnd  Koaram  Gerom
apanawmanapaan (KyM €kM KH3MpHI naiituiaa Munepan rysnap Omnan Gipr
3pHraH KYMHp 3appadaiapi €Ki KapboHAT Ty3napu KVPHHHIIMIAr: Goriamrs:
KkapOonar kuenoraci) nbopar G¥ammm Mymkmn. Ham kyiamm oxopn Mixiop:

MaXCyJIOTHH HIOCIAHTAMINK JapaAKACHHH TaBCH Il 1.
3.2.1. Yymuii KyJI MOUIACH MEKJIOPHHN AHHKIAM

Kyn moanacn obvextin  Kyimmpumn ity Ouman  X$n Ba Kypy
KYJUIAHTHPHI YCYJIIAPHAa AHHKIAHHIIHN MYMKHH.

Xy KyananTHphwza cynbpar Ba as0T KMCAOTANAPHH APANALIMACH Kl Gy
KHCTOTANapHH OHTTAcH, YMapHH KaifHall XapopaTiyia, UIYHIHTACK BOAOpOY
TepeKHCH EKH OOlIKA OKCHNOBYHIAP HILTATHIAMIHN.

X¥n1 KyZInaHTHpHII IOKOPH XapopaT/iapa KyJTHW YUYBYH 3NeMEHTIapiin

TYKOTIIHIIN OJAHHH oMM 3apyp OYNTaH XOTapAariHa Ky Inannnan.
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Kypyk KyJuanTupuiu 1okop Xapopamiapaa (1600 °C pa YHIAH I0KOpi:
T™rAa (YHHHH lUUﬂIl‘lil) My(])cn NCUNApH/Ia amManra ONIHPHIATH, Byn:{a THTITHH
KH3uin ‘l}"l‘.‘lilHHlll Xojarurasa onmnd ()OI'!I\!QCJ]l]K TaBCHA DTHJIAAH, YYHKH Kyl
docharnapn Kyiimaran KyMup 3appavanapiHd OpuTHIIN MyMKuH Ba Oy oca
OXHPrHAAPHM TYIIMK KY T AMPHIHIINHN KNHNHIAWTHPAN.

Moanapun  ymdy ycysijga KyIQHTHPHID MEXaHHK Ba  MOLIQJIApHH
KHMEBIIT Y3rapHuuiap HaTHKacHaru TiyKoTHmnapn Gunan Keunin MyMKHH.
Mexanuk iiykoTnuuiap MOJUIAJIAPHK  1OKOpH  OOLUTaHFHY  Xapopatiapia Te3
Kyituuprmnnnaa pyii Gepaxu. By Xoniapaa mMoxnani Kypyk Xaiizamuuisa Xocii

Oy

ETTAH MAXCYJIOTAP THITIIAH TALIKAPHTa YHKAPHIHG 1000pHIHIIN MYMKHH.
Kemuésuii fiykoTHumap Gexutnaran THRaaarn TVAMK KyiWAHpHIMaran
MOJVTAHH . KyWIH Kusmprianumaa pyii oepaan. By Xomma Xam Kyiianpniamaras,
YYENAHTAH  KYMHP  3appavanapn  ¢ocdop okcmann  docop Merannraya
KaliTapHIN MYMKIH Ba Y 9ca Tamkapura unkapu6 toGopunamn. Alitnkca Ky
Moanapn oedopra Goii OOBEKTIAPHN TaXJ W THIIAA KNMEBNI HYKOTHIIApHH
OIHI OJIHILITA XAPAKAT KHITHIIN JIO3HM.

Kyn moauach maxcynorsm KypyK Mojuanapura Huc6ataH qousnapaa
njozananann.

Kyn MOJIACHHN Te3amTHPYBYHCH3 Ba Te3NAWITHPYBYH HINTHPOKHIArK
yeyanap Ounan  annknam MYMKHH. O3HK-OBKAT Maxcy/noTjiapH TO3UTHIHHH
Tasendrawaa Hadakar ymymuii kya mukuopumm, wysnsraek 10 % xnop

KHC0TACH 1A IPHMATIUITAH Ky MIKIOPHHH XaM aHHKJIall TABCHS STHIIa/L.

Kyt MHII0pHEN Te3nanrTupyB4HcH3 aHHKIAI
Actob Ba auxosmap. Viuamu 20x20 o Oyiran HMKKHTa mumia
njacTHHKanap: auamerpu 40 MM Ba Ganasguinr 35 MM Gynran YHHHH THIIUIAp;
KaTblMii XJIOPH CONMHIAH 3KCHKATOp; AHAIMTHK TApO3M; KMCKH'WIAp; LITATHB,
wiHIK yuOypuak; ropenka; Myden neun.
Munn Oaapumn TapTu6u. Turazap ONIMHIAH y3rapMac moccarada

xm3anprnann. CyHrpa asanuTuk Taposuaa 0,0001 r amukmik Gwran 1,5-2 r yn
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Hamyna Yauamu (Kanzonat maxcynomiapn 5-10 r avmknopaa, 0,01 1 anuk

Gunan, kpaxmaa oca 10 T ananwrax Taposita) TopTHb omng,

Hamyia yonuavi OLMHEIRH M wHme kepak. Hamyna Yauasvmsn jra

p, Kyiizupim

ananl XaM TaBCHA OT 1, YYHKR Y MOJLL
Oomyanranan  KeiiMi - rascHMOR  KYIDUIPHUL  MAaXCYJIOTIApHH  awpamd
YUKHIIMA, TYTyH Omnad Oupramikiaa uMkapu® ioGopmmimy MyMKHH. Bynuan
TAlIKapH, YTa Maiilanasran Hamyna Viauamu, YHM MYKH  KQTJIaMJapira Xaso
KHCIOPOIHHH KiiiitH KupnO Goprui cababan TYIMK KyitmpuiMaiim.
Kynnammwuy  pacriaOki - JaBpH, TOpeNKa @laHIacHHM  THRI  TyOum
CTMACTHTHHH TabMIHAAraH Xonaa (pacsm 3.2) xkyaa HXTHETKOPAMK OnmaH omf
Gopuammy kepak. Mentmn Gowmnanranzan KefiMH ras Ba  KOPAMTHD-KVHIHD
CMONAMI MOJUTANAPHH AKpamiii OHJaH Kewajuran Kypyk Xaiinam pyit Gepam
Kyuwm nentin Gy Kapadiun KaJalialiTHPAIAH BA MOUIA HAMYHA Viuasmuim
MeXaHHK fiyKommmmra ommub  Kemmmm MyMKHH.  Bywmait  maponraapi
MaXCYJIOTHH TYAHMK KYIaHHMIIM Xam Kuiimmnawaan sa Oy ¥3 Vpua karm
Xaroniknapra onnd kenam. Kyurnp raznap axpannd unkumm tyrarad, ropesa
THIUITA ACTA-CEKHH AKMHAAWTHPHO HenTiu KydaiiTnpioann. Kopa sappauatapn

(KyMHp) acocwii Kuemm {iyKoiray, THIJUIAP KOPAMTHP-KM3IUT uVFIaHimes

uentivran Myden neunra yreaswnaan. Turanap aactnad Myden newsm
SUIHKYACH AKHMHHAQ, KeffHHYANMK 9ca acTa-CCKHH CHDKMTHIN OPKAIH Mneykaii
HYKapHPOK KHCMIApHra sxkoitnawtupuwin® Gopunann. Bynaa samyna Vavamusi
IAHraTaHNNra iiya kyiiMacmik kepak. Kyizmpuin Kopa sappadanapin 1ymg
JYKOATYHHYA, OK €KH KyJl PAHIHIA SIKMH KyJI OJMHTYHHYA JaBOM DTTHPIIAIL.
Turanap OKCHKATOPa COBYTIATAHAAH KeiflH, YJApHH Maccach aHMKIaHAL
cyHrpa ana 20 MHH JaBOMIIA KH3IMPIIAAH. ATap MIYHAH CYHI Xan, THILIpH
Kyl Gunan Gupranmkzarn maccac ysrapmaii Kosca, KyJAJIaHTPHIN SKYRIGHRH

Xucobnanaun.
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Kyn  mommacuny AL
Kaxsa HaMyHa YIYaMH TaXMHHaH 5 T
HH, Kpaxmanuuku oaca 5-10 r mu
Tamwknn  Kunawt.  Kaxpamn Mydgen
Teun/1a KH3IMpHLI, Kopa 3appayanap
TYKONNO KeitH Ba OK EKH Kyl paHrin
KYJl OJIMHIaHjaH Keifnd sHa 30 MuH
aasom  srrupwiamn.  Kusmupiiran
THT 9Kcukatopia 40 MuH jan 2

coaTraya COBYTHNAIH Ba YHH Kaiita

KH3IHPIIHIIN YTKASHIMAIiH.

KpaxMamin KymIaHTHpHIIHIHT

¥3ura Xoc XyCYCHATH MIYHAAKH,
l’ich 3.2. Kymnantupiumn Sownanruy HaMyHa  Yauammn  Oup  Kicwm
QOCKHYHIA THIVIHY TOPENKa YCTHAArH i
TYFpH XOJaTH KYJUIAHTHDHATARJaH  Keinn iunuia
coBuTHaA K yhra Oup mHewa
MILIUIHTD  AMCTHIUIAHIAH CYB Kyiinimd, cyB XaMMOMHIa KypyK XolaTHrasa
OYPIBHTHPIIAJN BA TOPENKQIa TVIMK Ky/uranrymia Kisaupinam. [ynzan
CYHI, THIT SKCHKATOPJA SHA COBMTHIIAMM BA MAaccach aHHKAHA. By Xapakariap
KCTMA-KCTIHIH  HABGAT/ArH MKKHTA TOPTHINNAP Maccanapd ypracipard (hapk
0,0005 r kam G¥umaryHIMA 1aBOM STTHPHIAIM.
Xucodmam. Kypyk mopanapra mucGaran ¢onsnapia H(ofananran Ky
Kyiinzarn popmyna 6Vitnua annknanagu:
g,-100-100
g(100-8) *

Gy epaa: £, - Kyin acGomor MaccacH, I;
£ - TAAKHKOT 3THJIAETraH MaxcyJIoT HaMyHa Yigamu,
B - MaxCynoTHH HamIATH, %.
Bap3u MaXcynomiapaars (KaHZOJNAT —MAaxCy/lOTIapH) Kyl MHKIOPH
HANUTHKHM XMCOOra OJIMaraH Xonaa Kyituaars dopymyna 6yitiaa xucobnanam:

202



Mapamien apnkiamnap ypracuiarn gapk 0.02 % (xpaxmanHn Takikor
smumza 0,01 %)1an onmacnury kepak. MaxcynoTHH (GAKTHK KyIIOPIHTH HKK
napaiieN aHHKIANIIapl YpTa apuMETHR KuiiMaTi cudatiaa Xucodnanam.
Kyn  MoutacHHi  Te3TalITHPYBYR WIOTHPOKNHAA  AHNKIAIL
Ky manTHpHIWEN Te3TAITHPHII KYHIHPHIAETTaH HaMYHA YIIYaMIHH IOMIIATYBI!
Ba KyilAHpHa Kicaopoa KNpuo GOpHIIHN eHIHIIAITHPHII MMKOHIHN Oepysa
CHPKA KHCTOTATH MArHuiiHi CIHPTIM 3PHTMAcH EKM a30T KHCIOTACHHN (108
€pMa  Ba ypyFIapiard Kyl MOLIACHHM  aHHKIANL1a) KVAmaml  opkam
TaBMHRIAHAIH,

Acfob Ba knxoznap. Kyniopmukun osmmHru yeynt OVitnua anukiamz:
muaTran acod sa xHxo3nap.

PeakTunnap. Chpka KHCIOTamH MarHWHHH CINPTIH IPHTNMACH; ST
1,2 6ynran a30T KHCNOTACH: XaAMH 3 M OFAraH nnunerka.

CHpKa KHCTOTATH MArHHitHH CIHPTAH JPUTMACHHN Taiépaam yuyn 1611
cupka knenorann Marumit 100 mMx 95 % am ormia cnmpriia Onp Hesa o
KpHCTAIapHiK comid spumivtaan. CYHrpa OMMHTaH 3pHTMAa KOFo3 (IIsTp opkail
unbTpranam. 3 s prabTpat Ku3Mpwiranaan keitnn 0,010 r Marmui okcnzm
sra. CImpTai OYFIAHMIINEN OJUIMHM OJNHII MAKCAULIA Taiiép 3pHT™Ma Komkon!
31y OeKMTHJIAIMTaH WIMIIA CAKIAHHIIM Kepak. Marnuii OKCHAMHI MUKIop!
BAaKTH-BAKTH OHIaH 3 M peakTHBHM KHYKHHA YHHIN JUIIINAJA CYB XaMMOMILE
OyrnanTHpHI (KaffHammra iiya KVinuiMacaan) sa Myden newrapiaa yarapua
MaccacHra KH3upHu iy GunaH anuKiasam.

Humn Gaxapum Tapruéu. Vsrapmac wmaccaraua KH3AUPRATAH Wik
THIIUIAp OnMKAaH Taii€pnanamy. Tali€pranran THrAnapra YHuu 2 T 1an HKRIM
HamyHa Ymyamn Toprunaxm. Jonmapan taakukoT srnnia 2.0-2,5 r maiiaanasms
HaMyHa Y9aMH onHHAH. YH KYJUIOPIHIHHH aHHKIANIR, KyiIHpyaraHra Kuap
Xap Oup THIIUIApra 3 MJI JIaH CHPKa KHCIIOTAIH MAarHMii PeakTHBH COTHHA 5a |

MHH JaBOMHJAa THHY KOJIAHPHIAIH. H_I)'H,'m}l CVHI, THIVIIAp KOPAMTHP-KISKI
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“YFIAHHIITAYA KH3AHPHITaH Myden  neyMHH  OYMK  JIIHKYACH: S
Koltnamrnpunann. Mojanap Kyiranaan KeifHH THIJIAp acta-cekun Mydentn
wanra cwiknTHnaan. Tyrpn YTKasnwirad sxapaéifa yHHH Kysmnantupum 35-40
M Jan | coaTraua pasoM sTa;u. Bynaa ok €km Kyn panrmparm kyn Xocin
KA. DKCHKATOP/1a COBMTHIITAH/1aH KelinH THIUIAPHI Maccac Yiuana.

Tesnamrnpysun cndarnna KOHUCHTPJIAHTaH @30T  KHCNOTack
naTiAraRaa  Kyliampinn  Kyiingarnya  amanra  owmpnnaan.  Jactiab
THOUIapAark HamyHa Yagamu Myden newirapuna yRH Kyn paHTHIars loMIiok
Maccara afilanTyHIYa IXTHETKOPINK Oiutan Kyitauprnazy. Iynnan cynr iraap
IKCHKATOPJA COBHTIIIAIN BA YJIapJard Macca 3-5 TOMYH a3oT kucnoTacH Guian
HawnanTHpiaaan. Cynrpa turianap Myden neynHEd OuHK J1MKYACH AKHHHra
FOIIAMTHPIIAZN Ba YHN Kaiinammra iiyn xyiiMaran Xomna kicnota Kypuo
Koarynnya Oyrnantnpunann. Keiinn xyiianpui 0kopiaa Keatupiaras tapmu6ua
JWBOM OTTHPHIAM. Arap THIIUIApHI Ky Onnad Oupramikaars Maccaci Kaiira
TOpTHILIAPAA Y3rapmaii KoJica, YHJQ KyJUIQHTHPHI AKYHIAHTaH Xiucobuanam.
Arap TakpopHii K3MpHIJIaH Keiinl Macea omnmn pyii Gepea, yHaa Kusgupuu
SKYRJIAHAAH BA XHCOO a1 1a Malina (OJLLMHTH) Macca Xicobra o,

Xucobmam. Kypyk wmotara Kaiita XncoOnanran KyJJIOpIHK 10KOpHZA
xerrpuarad opamysia 6¥iinya aHHKIAHATH.

10 %1 XJIOp KHCAOTACHIR PHMATINTAN Ky MIKIOPHIN anniiau,
Yeyn maxcyiaoraarn  asoprawuk  moumanapuu 10 % Xnop  Kucnotackaa
JPUTHINTA AcocHanran. AJHI BaKTAa, aHOPraunk Kenn® uikumra ora Gynmaran
Mojuap (Kym Ba CHANKATIAp) knenoraja spumaiian. IOxopuna 6agn atnnran
yeyanapun Onpn G¥iinua omiunran kyn 10 %nm xnop Kicnorach OniaH HuUioB
Gepunazn. KoMK 9ca siHa KW3JAMpHiIajd Ba Maccack amnkianaju. Maccamap
aifupmacy G¥itnya XJ10p KMCIOTacH/1a 3PHMAITIMTaH Kyl MHKIOPH aHHKIAHAIH.

Ac6o6 Ba aunxoznap. Kyn wMukiopunu ommers ycywiap 6yitmua

AHHKIAIA HOLTATHY

rai ac600 Ba uxo3iap; 10 M1 i NHIETKE; Kyl MOJIAcHTa
3ra GyIMaraH KOro3au QILTP AKOIIATHPHIraH BopoHKa; Xakmu 100 Mn 6ynran

Kkonba; CYB XaMMOMH.
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Muwnn 6axapum TapTudn. 5 T yH IoKopHAa 6aén STHATaH yCynnaphy Onp

Gyitnua kynnantupunamy. Onnnran kya 10 ma 10 %nn Xaop KucnoTacHaa yaapii
CYB XAMMOMMAZ 5 MHH MCHTHIMIIM JaBomMuaa Sputunamy. Cyurpa xiop
KHCTOTAIW SPUTMaHH THHHK 1OKOPH KATIaMIH KOFo3 (MILTPH  opkami
(unbTpnanaan.

By onepawis WKkn Mapra Kafitapunaam. Xap mapotabacuia Xxaop
KHCJIOTAH SPHTMA JCKAHTALHA KIUTHAAH Ba QHILTPAArH IpHMarad YyKkma Heeix
cys Gunan toswiam. Cynrpa GuiabTp uykma Oninan Guprayimkia BOPOHKaHH Y3uu
GHp MyHYa KypHTHIANH, Y ONIHHIAH KH3IMPHITAH Ba TOPTIITAaH THIIN
YTKa3MMHO, KyiANPHIAIN BA KI3IHPHIAIH.

KaxBany TaaKHKOT 3THIIZAA, 5 T HAMYHA VJI4aMHHHM KYHIMPHILAA OMHIGH
Ky 15-20 M 10 %an Xnop KicnoTach GilaH KaifHa€Tran cys Xammonmivia 30 wim
nwsios Gepinamy. Kanaonar Maxcyno11apHHH TAAKHKOT STHLLAA XaM Ky ailkai
mynpaii immnos Gepivtami, dakar Gymnaa 30 Ma 10 Y% HCE apuTMac Kyiiwam
Bynnaii mmios Gepiiran spnuTMa KyJIcH3 KOro3 (umibip opKann (uuinTpiana,
THIJI HCCHK AMCTHILIAHTAH CyB OIUIaH I0BIIAZAN Ba (QIIILTP 9¢a XJIOp-HOHTa OV
peakums (AgNO, dpuT™MacH Onnan) HYKONTYHMYa HCCHK CYB OMIAH KBTI
DuAbTPHI Ky PRI OKOPHIA 6a€H HTHIINAHIACK aMAJITa OLIHPIIAT.

Xucodnaw. Vi, kaxea Ba 0ab3n Gomwka Maxcynoraapia 10 Yo m xnop
KHCJIOTACHAA OPHMAIINTAH Kyl MHKIOPH JOKOPHAQ KeaTHpuaran Qopaym

Oyiinua KypyK Mo/L1ara Kaiita XucoOnann® anuKIanam.

3.3. O Ty31 MHK/JIOPHHN AHUKJIANI

O Ty3H MHKJIOpH MaxCyJIOTIapHi HaaKaT CaK/IamyBUAHINIHIN, UIYHHHT
Guian Gupra ynapHH TabM XYCYCHSTIApPHHM XaM Genrmnaitn. Bapua o3uK-oBKar
MaxCyNOTIapH YUyH XAOPH/1 HATPHIT MHKIOPHHH aHHKIANI YCyJIH Onp Xin.

Xnopua HaTpuii  MMKIODHHHM aHMKJIAWl YYYH TaIKKHOT OTHIAETran
MaxCyJoT SKCTPAKTHHH (9KCTPAKT) TaiEpiaml Kepak, Y 5ca Maxcy/IoT TapKuoh s
XycycusTiapra OOFIMK Xonna Typauya Taiépnanann. Macanan, KoHcepsananrai
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VIMK-OBKAT MAXCYJIOTJIAPHHH TaAKKHOT THIIAA 20 r Maxcynor Hamynack (0,01

AHKITHK/A YI9anran) HCCHK JIMCTHIUIAHTaH CyB EpAamMuia Xaxmi 250 mn 63aran

yoB konbacura Yyrkasunann. KonGajarm cyiokmnk (konba Xaxmuny 23

KUCMHHIL Hrajyjaran) sAXUIN apanawTHpHIranjian Keiind Aaspuii apanaimtHphi
maomuaa 30 mun caknanaau. Cynrpa konbamarnm cyiokmik 20 °C rava
COBYTHJIAJM Ba OeCJIrHCHraya JMCTHIUIAHTAH CYB EpIAMHIA eTKaswiajd. SIXum
apanaTHpHIraHAaH KeifuH (MIBTP KOFo3 opKami Kypyk Konbara quusrpraé
Vrrasunanu. 50 M1 puILTPAT OMHHKUO YHIA OWI TY3H MHKIOPH AHHKIAHAH.

Om Ty3sHHI aHMKITAUIRN Typau ycayOnapn MaikyA. Yiap ypraciga Xiop
HOHJIAPHHM IKCTPAKTHH AgNO, 3puT™MacH OHIaH XpoMaT HHAMKTOPH HIITHPOKMIA
THTpAawra acocnanran yeyn (Mop yeymi) kenr tapkairan. Bynian tamkapi, ou
TY3I MIKIOPHHI KATHOHNTIIN QHIKIAII YCYIH XaM HCTHKOOIT Xucobnanan.

Mop yeyan. Ymby ycyijard aRHKIAU XJ0p HOHMAPHHH XPOMAT Kajii
HIJIKTOPH HIUTHPOKIIA KYMYII HHTpaTH OHIaH TYFPHIAAH-TYEpH THTpIay
acocmanran 6yumG, neiiTpan opuTMmaza Gapya XJnop HOHNAp YYKTHPHIL
KelfHH KyMYIU XPOMATHHH KH3WI1 YYKMacH XOcH Oy nan.

Peakinst Kyiinjaarinaa kewqazn

NaCt + AgNO; — AgCl + NaNO;,
Bapua XJI0pH1 KyMy1 XJ10pHan cudarnia 4yKTHPHITaHAaH KeinH, Xpomar

Kamiii AgNO, MW OpTHKYA HpiT™MacH GHiial Ku3il panrra Gysairan kymyus

XpOMATH XOCH!T KHJIATH,
2A4gNO; + K,CrO, — Ag,CrO, +2KNO,

Xapopur O CAPHH PCaKUHA Ce3rHpJIHIH nacasj, WYyYHHHT YYyH XaMm
HILOHWIN HATIOKANAp onMm yuyH turpram 20 °C xapopataa onu6 Gopmmmum
Kepax.

Aco6 Ba uxoznap. Tutpnam kypwimack; Xaxmu 150-200 mm 6¥iran
KoHyc Konba; Xaxmu 25 Ba 50 mn Gynran nunerka.

Peaxtusaap. 0,1 éku 0,05 B xymym mutpari sputmack; 0,01 H Hatpmit
tukapbonar (NaHCO;) €km 0,01 H chpka kucnotach sput™ack; 1 %mm

206



&

cHondJ'mnenH sput™aci: 0,05 % napanuTpodenon spuTmacy; 10 % kam:
xpomar (K,CrO,), Ganuk MaXcyToTNapHHHM TaJKHKOT OSTHINIA 9ca Kamil
XpOMATHH TYHHHTaH 3pUTMAcH

Huwnu ymrasue mapmuéu. FOKopnaa KVpcaTHIrad ycynaa Taiiépaanras
9KCTPAKT ONHHA/M BA Y KHCIOTANIH MyXuTra sra 6ynca, 0,01 1 NaHCO; apnach
Ounan denondranens MUTHPOKHAA HEHTPANH3aUNs KIIMHAAH. arap JKCTpasT
WIOKOPHI MyXuTra ora Gynca 0,01 H cHpKa KHMCIOTacH OpHTMacH Omn
NAPaHHTPO(EHON  MIITHPOKHIA  HeifTpannaHalu. Bukopbonar O
HCfiTpaniaman  keiin SpuT™Ma panrcn3  GYin0  KomMmIM (denondranei:
PaHTCHANIAHAMM), CHPKA KHCIOTAacH ONJAH HeMTpaJlUlaHraHda 3ca KyHCH3 Capi
(pH=6,5-7,5) Gymium kepaxk.

50 mn weifrpunakran puTMa NHNETKa  EpAAMMAA  KOHYC Koabarz
yrxazm®, yura 1-3 mn xpomar kamtit spuTmacy Kyitiaun sa 005 1 kg
HITPaTH pUTMACH Onal THTpAaRZai. THTPiAW AcTa-ceKnH ol Oopim
Kepak. TuTpiram konGana Knin yyKMa XOCHI GYJIIyHYA AABONM I TTHPIIALL.

Xucobnam. Hamynara mncGaran % XMcoOMAarn Ol TY3H MUK

yitnarn dopmysara kypa XucoGnanam:

V-k-T-V,-100
x=s—

By epna ¥ - KyMylI HHTPaTH 9pHTMACcHHH MIJLUTHIAHTPIIAPH MUKI0pH (cyr
MaXcynoTaapian TajkikoT 9Tiia 0,05 |, Gonika Maxceyaorip
yuyraca 0,01 n Kymyi HHTPATH PHTMACH HILIATHAN);

k = KyMyIWl HHTpaTH THPJAAHTaH HPHTMACHHH HOPMALINK
KO HUHEnTNH;

T - Kymymw Hutpati spuT™acunn NaCr Gyitnaa tarpn (0,1 wopima
yuyH 0,005845, 0,05 1 yuyn aca 0,00292);

& - HaMYHa MaccacH, T;

V- TaNKHKOT STHNAETTaH MaxcCyJIOT HAMYHACHIaH TailépIaHran

IKCTPAKT XakMH, MII:
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V, - THTPJIAll Y4YH OJIMHTaH 3KCTPAKT XakMH, MIL.

Hkxura napannen ansknanmap ypracuaarn dapk 0,1 %pan 10kopy amac.
3.4. KHCJIOTAIMKHE aHHKIALI

O3MK-OBKAaT CAHOATHHH XOM-AuIENapH, spuM Tailép MaxcyJIoTIapH Ba Taiiép
MaXCY/IOTAAPH, 0/IaT/1a, KHCIOTAHN peakuusra sra. Xap GHp MyXuTaa 4 (akTHB)
B3 YMYMHIT (THTpIaHaMran) KucnoTanik daprianazn. Yin KuCAoTamiK BOAOPOA
HOHNApH KOHUeHTpauusach 6¥and, pH karrammrn Onnan tascndnanazn. Arap pH

7 nan 10Kopn O¥1ca, MyXHT HIIKOPHIi peakwuwira ora, pH 7 aax nact 63nca Myxut
PeaKIUACH KHCaoTann oynamm.

3.4.1. TuTpIanaj uran KHCJIOTATHKNN ANHKIALT

T“T]L'lﬂll'd,'l"l‘illl KHCIOTAaNNK G_\’ TAAKHROT STHNAETraH MilXCyﬂOT}]z’l MUB»\'}'}I
s

Al IPKIH OPTalNK KHCJIOTANAP Ba YJIAPHH HOPAON Ty3nap Mikaoph 636, y
IPHTMATIAPHI HINKOP GHuIal THTPIJIAN OPKAIN aHWKIQHAN.

O31K-OBKAT MAXCY/IOTIAPHAA KHCIOTAIMKHN AMUKIAWra Karra sTHOOp
Gepiaii, YYHKH KHCIOTUINK TAAKUKOT STHIAETTaH Maxcy/IoTHI Haakar TanM
XycycusTaapuun  Oearnnaiiag, Ganky, WYHWHIZACK YHH SHIIUIC Bd 10KOPH
cmbnmu:mru KYpearkium Xam XucoOnanaan. Kucnoramik llad)nKaT y éxn 6)'
MAXCYIIOT TAiEPIanTan XoM-amé TabuaTira, WHHHTACK peLienTypa Ba Taiitpuam

TEXHOINOMHK  peXKUMIApH, ca

Ulall yCy/ulapH Ba MyJUIaTiapura  Xam GOFINK
G¥nuan. Maxcynor KNCHAOTANMIH cakual JKapadhuua OWHIM EKH MAcaiinium
MyMKHE Ba Oy Xonar k11 Xolapa Maxcynor cudarira canouit Tabcnp K.
TankukoT THIAETTal MaxcynoTHH TabHaTH Ba KOHUEHTpaLMACHTa GormuK
xoma kucnoranuk - Gesocura THTpram (CyioK MaxcyJoTap) €KM Maxcyrnor
KCIDAKTHHM ~ THTpJam  (CyloK  OyiMaraH  KOHCHCTeHUMAra osra  Gyuran

MaxcyoTnapaa) Hymi Oniian aHHKIaHaIH.
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O3MK-OBKAT MaxCyJOT/IapHIa THPIAHAMMIAH KHCJIOTAIMK TypiH s
Gupmiknapuaa udogananaan. Bynnnr ca®abu myHaaky, Oan3d  03MK-OBKAT
MaxCyJI0TIaphaa THTPAL NaiTHAA HadaKaT SPKHH KHCaoTanap, wy ounax oupra
HOpAOH Ty3nmap (Gab3iaa ynapHn yIynnn aduya KaTTa OYMImm MyMKHH) Xay
ucﬁrpammua,uu. B)’lll"d KapaMacladl THTPAAHAAUIAH KHCIOTAINK 0ab3n 031K
OBKAT MaxCyJIOT/IApHid, YJIapla YCTYHJHK KHWIYBYM KHCNOTara Hucaras
m])uuanauamL Mncmmn, Y3YM Ba Y3yMIH BHHOJAp/la YCTYHIHK KHIYBYH BIHHO
KHCJI0TacH GS’JICH. MCBAIH lllﬂp()i]'l’ Ba BHHOIapia 53ca 0JIMa KHCIoTacH
xucobnanams. THTPIAHAIHraH KHCIOTAIMK MapHHAIapaa CHPKA KHCIOTACHT,
TY3/IaHTaH Kapam/1a 3ca CyT KHCJIoTacHra KaiiTa XHCOG."IRIHH(). AHWKITAHAIN.

ban3u 03MK-OBKAT MaxcysoTiaphiaa (Ernapiaa, YH, HOH Maxcy10Tiapi, or

MﬂxC)’HOTﬂﬂpIL NMHBO Ba Kanjaonat .\mxcyno‘mupu) Kai ip Gllp KHCIIOTasn
aB(3anPOK GHANI MYMKHH 9Mac, YYHKH YJapia 0301 Kneaotanap Ypracuian siu
MIKIOPAA MaBky1 Oyaram KucaoTasm akpaTHin Kuiinn. Bymmanm ramkap, 0y

MaXCyJoTIapia HOpAOH Ty3nap Kyn MMKAOpAa Mamxy OVaaman. By xomupu

KHCJIOTIHK WIapTin 6llpﬂllkllllp;lil rpaaxycinapia I|1]m.‘l.l,’l;ll|‘.|,‘1l| Bd YHI KuiiMam
Ganan Maxcynommapma Typmmua Oynams. Macanad, YH, HOH Ba KO
MaxCcyJIOTIapHAa KHCJIOTAINK Ipa1ycl 100 r raakukoT H1uaéran Maxceynoraan
KHCJIOTAJIapHH Heﬁmpzmaluru CSPQ)JIRIIII’JIl JCUMHOPMAT  HIIKOpP  MHKIOpH
MWITHIMTPApH  Xucodmanaam. Cyr  maxcyiaomiapijaa  kuenorannk  Tepuep

rpanycnapuaa npopananaan sa y 100 mu Ekn rpamMyM MAXCyAoTaa (HamyHasi

ONHII ycyaura GOFINK Xoaa) Masxysl IraH KHCJOTaHu HelfTpanam yuyi

3apyp Gyaran 0.1 B HAaTPMil rMAPOOKCHA IPHTMACH MILLTHIIATPIAPH MHKIOPHHi
anrnatam. Ermapan Kicnotanuri tarkukor otinaérran 1 r érta Mamkya 6ars
SPKHH  €F  KMCnoTanaphu  meiitpannam  yuyd  kepak  O¥uman  KOH
MHJUTHTPaMMIIapHJIA Hpoaananamm.

CyIOK KOHCHCTeHUMSra 3ra OYIMaraH O3HMK-OBKAT MaXCyJIOTIapiii
KHCJIOTAIMTHHI aHHKJIANLA IKCTPAKT TaiEpIan ey ycay OHim My XM TapkiQiit
KHCMH XHcOONaHamt. DKCTPAaKTIapHH Tai€pal 03MK-OBKAT MaXCyJIOTapiiar

(')apqa KHCIIOTanapHH (OpraHuk Ba aHopraHux\, LIYHHHIJACK YJIapHH HOPAOH
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iYMUIApHHM CYBIAQ SXUIM OSpHIIMTa acocnawrad. Bynza Kyifmgarn ymywn:
Kowjaanapra pHOA KHJIHHAIOH. TaI[KHKOT ITHNAETTaH IKCTPaKTHH THTpJaura
capqr:lammurau HUIKOP MHKIOPHHH 3 Mn JAaH Kam 6yllMaCJ'IHI'HZ OHI KaM
MIIATHAANTAH HCTIUUIAHTAH CYB MHKIODH Ba Taifépiam BakTijia 5KCTpakTra
TAAKNKOT ATHIAETraH MaxcCyJIOTHH Gapwa Tapknﬁuﬁ KHCMJapH y’TIllllll Kepak.
Berona i()"’unm.\mmlpjmn 0301 3KCTpaKTjIap OJIHuI YUYH CIHPTIH IKCTpaKTIap
Tali€pnanann.

THTpHﬂHﬂH"l’R\H KHCJIOTQJIHKHH aHHKJIauaa HHIHKaTOpHH Ty’!'pll TaHaw
XaM KaTTa axammsirra ora. Panrcus €kn Kyducns Gysiran apuTMazap yayH, Ky
Xonnapaa, (])Clloﬂ(llTl\_'lCHll HITaTHIa M. y‘\lc)’.\lall O3HMK-OBKAT MaxcynoT/iapHaars
KHCIOTAJIAPHH THTPJ1All PAHITHHH KYYCH3 nun(opm"l MYXHTAQ S"3rapmpa Ollanural
denondranens,  TnMondTanenmn  Ba  ankainGmay  kaGm  HHmIMKaTopnap
HUTHPOKHAA 0anG  Oopuinum 3apyp. Merinopanx, METHJIPOT, KOHIOpOT Ba
Gan3n X0JU1ap/a JJAKMYC O3HK-OBKaT MﬂnyHOTHﬂPIUml‘H KICIOTAIHKHN aHHKIaIm
YUYH APOKCH3, uynkn Oy WHAMKaTOpnap ¥3 panrunm yarapmipamuran pH
Kliiihli\l'Jlilpll KYHUCH3 OPraHHk KHCJ]U]‘.\.‘I&IPHH TS'HI!K Hci‘n‘pnnnanmumlrum Moc
kemaii. denondraneny  MHANKaTOpH KapGomar amrmapuy (CO,) MaBk
Gynrmm,'m PAHICH3JIAHHIIH MYMKHH, lllymmr YUYH 3HpTManap THTPJIAHMIII]
OJIH xupﬁomlr KHCJIOTACHHN ‘HlRﬂpllG lOGOpllll.l Makcaanaa, KaiiHe

GONLIAHIYHUYA HCHTIJINING, aiiHl BaKTAQ YYyBYH KHCIOTAIAPHH, HYKOTHAHIIN

MyMKHEZIHEH cababnn Kaiinamra

3.2

11 KYHMACIHK Kepak.

AABA1IA OHr KS"H HUUTATHIAAWTAH WH/IHKATOp/JapHH paHr ysrapmuu
HHTCPBALIAPH KCIATHPHIITAH.

}IC.\IJK‘ THTPAAHAAHIAH  KHCIOTAIHKHH aHHKIAM THTPJIAIIAH TalKaph
TAIKMKOT  2THNAETIran HAMYHaJaH (arap MaxcyJor KOHCHCTEHLHACH CYIOK
Gyimaca) KHCNOTANApHH CyB €KH cnHpT Gwian unkapnG onvu €Ki CYIOK
MAXCYOTIAPHH  THTpJAINra Tafiépnawpan (cys Owian cyiontupuuw, Gan3n
Xo/iapa 9ca THHANpPHIT) HOopar.

Hamynanapra muuioB Oepuun ycyanapura Karbiit pHOA KWIMWI Kynruxa

X0/U1apJa TaxJIMJl HaTHKaJIapy aHHKIIMTHHEN 6enrunaﬁ11u.
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3.2-xam

VIHAMKATOPNIAPHH PaHT Y3rapHIlM MHTEpBaJIapH

Humkaropnap MyXHTaaru paHry pH unTeppamy
KHCJIOTalIn HUJKOpHﬁ
Tumon kyku KH3HTT capuK 1,228
Merin capik KH3HI CapHK 2,9-4,0
Merun nymwri KH3HJI MYIITH-CapUK 3,1-44
Merhn Ki3uan KH3HII CapHK 4,4-6,2
BpomTiiMon kyku CapHK KYK 6.0-7,6
Tunmondrancuu panrcus KYK 9.4-10,6
Dennndrancnn PpaHrcu3 Ku3wiI-6uHadma 8.0-9,8
leemm KH3HITH capHK KH3HJI 6,4-8.0

Kucnoranmk MHAMKAaTOp MWITHPOKHWAA THTpyawl EKH  JJICKTPOMETPHK
THTpAal OHNaH aHHKIaHaIH.

YMyMuii  KHCIOTAIMK — MaxcyJOTAard  HOHJapra  AWCCOLHJIIAHTaH,
AMCCOUMANAHMAraH KHC/IOTa Ba HOPIOH PEaKIMsTa KHPHTYBYH MOJUIANAp yMyMiil
MHKZI0pH Onnan TaBcunanau.

Hugnkarop mwmnpoknga TuTpaamw. KHCIOTANMKHH THTpNAI YCymi
OyiiM9a aHMKNall WIIKODHH MaxcylJoTHa MapkKys OyiraH Hadakar 3pKiH
KHCIOTANAPHH, OaTKM yNapHH HOPAOH Ty3NapHHW XaM MHKIOpPHH HeHTpamnau
XYCYCHATHTA acociianrad. TaJKHKOT STHIaETraH MaXCyJIOTAA YCTYHIIHK KHIyBdH
KHCJIOTaHH aHHKJ/Iallfa, Gip XH1 HopMaLTHKKa 3ra 6YIran spHTManap XaMMma BakT
y3apo Tenr X@OKMJIapAa peakuuara KHPHIOHOIJIApH MYMKHHIHTH YMyMii
KOHIacHra Kypa u omu6 Gopunaam. lllynmur ydyH THTpiamza capdmuanran
MIIKOP MHKIOPHHK Ba GyH1a MIUKOp Ba HeHTparulaHaJWIaH KHCIIOTa Ypraciia
KeyaZHran KHMEBHIT peakuuany Guiard xonna, TaxJIil STHNAETTaH MaXCyJT0T/ar:

KHCJIOTa MUKIOPHHH aHHKJIAII MyMKHH.
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Pacm 3.3. CyTau TuTpnanazguran KHCTOTANHIHAN AHKKIAW:
l-asTomar épaantina 20 Mir cysuu a6 omi; 2, 3, 4-mimerka épravima 101
MaxCyJIOTHH Yyam; S-(eHondranenn spurMackim conum; 6-0,1 H i HIIKo}
9pHUTMAcH EpHaMuia THTPJIAL

Ac600 Ba sxuX03nap: CyB XaMMOMH; TEXHIKABHiT Tapo3it; XUKMI 250 Mt
6ymran ymuBo xonGack; 100 °Craua JapaxanaHraH TepMOMETP; 500 mn sm

KIMEBHIi CTAKaH; KATJIAaHTaH (MIBTPIM BOPOHKA; XaknMH 25 Ba 50 N T HTICTKa;
THTpJIalll KypHIMacH.

PeakTupnap: ®crongranenny 1 %mi CoMpTIH 9pHTMAcH  EKH

mmonraneninn 0,1 % crmpmm spurMack; 0,1 H Hatpuii THIPOOKCHA
IPHTMACH.

Muwmn  Gazkapuin  TapTiGu. CyTHM THTPIAHAMHTAH KHCTIOTANHTHHK
aguKal Gockuapy pacm 3.3 na kenrmpiirad. MaxcylloT YpTa HaMyHaCH/aH
OTHHraH Mal[alaHraH HaMyHa YTdammnap KHMEBHi CTAKaHNIApAa TOPTHIAAH Ba

80 ‘Craa menTmran necnk cyB Gunan xaxmu 250 Mi Gyaran ynuos konbacura

212



MYKOTHIIIAPCH3 YTKa3wiagn. ByHa mopecHMoH MeBa-cab3aBoOTIIH Maxcy/ioTla s
HOH MaxXcyJIoT/IapH, MeBaJIap HaMyHa Ymganucy 25 T B, KoHcepBanap oca 20 1 il
Tawkui sragn. OolifanaHunaanral CyB MHKIOpPH Koiba XaKMHHM 74 KHCMHAH
ommacnnri Kepak. CyHrpa xondajari apanamma sXIIH CHIKHTHI2/H Ba BaKTH-
BAKTH GHnan ciikuta TypH6 Xapopati 80-85 °Craya MCHTIIINaH CYB XaMMoMira
30 Mun  jaBomupa koitnawTupunamd. Ulynpgad  keifmn  konGanap Xoxa
XapopaTrHra4a CoBYTHJIaAH, Konﬁanarn CYIOKIIHK XaXXMH AUCTHIUIAHTAH CYB Ounan
Genruraya eTkasunaau Ba konba mpoOka Guian GekuTmirad, Konbajard sxuwi
apanawTHpiiam. OJNHHTaH CYIOKIMK KaTJIaHTaH KOFO3JIH (MIBTP OpKaiH Kypyk
cTakanra punbTpaanagn. GUALTPAT KHCIOTAMIH THTPIAIL OMIIaH aHUKIaHaH.

Cy1ok Maxcynorapuu (wap6ar, HaMoxo6 Ba GolIKanap) TaAKUKOT ITHIIR,
3apyp Gyaram Xomnapma, ymap ommmHaan uibTpraHamm. 20 mn duistpar
nunerka Gnnan xaxmu 250 Ma an yiauos Konbacura YTKaswiand, AMCTHIIAHAH
cyB Ginan Genrucnraya eTkasiiaji Ba SXIUH apaJaliTHPHIITaHIaH KeliuH, yniad
nunerka épaaniaa 50 M onun6, THTpIAW yuyH Konyc Konbara yTasniam.

OKCTPAKTHH THTPJAHALWTAH KHCIOTAIMIMHM aHHKJIAUIQ, ITHIETKa Ounan
50 »n ommm6 xaxmu 500 nur M yagoB xonbacura YTxasumazu. Konbaxan
CYIOKITHK XakMH Gelrncuraya eTkasunagu Ba sXLIM apajalliTHPHITaHAaH Keiiil
THTpJIaHATH.

Arap TajKMKOT JTWiagTraH CylOKIMK Oysnrad 6ynca, yHaa HHAMKATop
cudarhaa THMON(TANEHHHN CIMPT/IN 3PUTMACH MULIATHIMIIN MYMKHH. Parrcns
€ Kyycus Gysanran ¢uneTpamiapma ¢deHondTanens muatiamn.  Kyamt
Oysnran sKcTpakTiap TTpAaw onauxan 1:1 HucGaraa cys Gunan CylonTHpHIA
Ba (eHondTaneuH MINTHPOKHAA MYUITH paHITaya 9Mac, GalKi DKCTPakT paHri
y3raprynua THTpnanamu. Baw3u oKkcTpakTiiap paHrM HeHTpalH3alys Jax3achia
AW PAHTTa KHPHIUM, OOIKAJapH PpaHTHHM pAaBIIAHJIAMIAIIA  MyMKHHIHTH
Tydaitmn peHondranens 6mnan TMTpnamaa GYsIANI paHrH EHMa-EH KyIHIras,
Xy WyHai eHondTancHHIm 9KCTpaKT XKoiIaTHPHUATaH Konba paHrH Ginan
Takkocnatazy. Tumondranenunn 0,1 %iu COMPTIM 3PUTMACH HIUIATHITAHM],

THTpJIAll AKYHH | MHMH JlaBOMHMZa HYKONMaifuran KyK PaHCHH IaHao Oymmum

213



omnan Genrnnanagn. Arap deHondranenH doinananunauran 6yica, THTpIAS

HaTWKanapura CO, TabCHPUHM ONIMHM ONHII YUyH QHIBTpAT KaifHau

fomnaRTyHraya HCHTHITHIIE Ba HCCHK 3PHTMAHH THTPJIALI TABCHS KIIHHATH.
Xucobnam: Capdrnanran 0,1 B WIIKOp OpHTMACH MHKIOPH HOPMamTHK

KoapduIHenTHr KYNaWTHpunuG  menMHOpMan  3pHTMA  MHKIOpHTa

ainanTaprnany. THTpNaHazuran kuciotamuk X Kyiingarn gopmyna Oyiimda

Xicodnananm:

_V-k-¥,-100

£ g"

X
Oyepma: ¥ - urpnawmra capdmanran 0,1 K HIIKOp 3PHTMACH MIKIOPH, MI;
k - TeTHIIIM KMCNIOTAra KaiiTa Xucobanr Ko3ddHIHEHTH:
OJIMa KHCIIOTacH -0,0067
JINMOH KMCIIOTAacH -0,0064
CHpKa KHCIOTacH - 0,0060
CYT KHCIIOTACH -0,0090
BHHO KHCIJIOTacH -0,0070
¥, - TaIKHKOT 3THNAETraH MaXCyOT SPHTMACH/IAH TailépiaHrai
OKCTPAKT Xa/KMH, M
8 - TAIKMKOT STHNAETraH MaXcyJIoT Xaxh EKil HaMyHa JrdaMs, 3
€KH T;
V, - THTDIAW YuyH ONUHTaH TaKUKOT KHTHHAETTAH MaxCynor

Q)HanpaTHHH XaXMH, MIL.

3.4.2. AKTHB KHCIOTANHKHI AHAKIAW

AKTHB KHCIOTANMK SPUM Taiiép MaxCylomiap Ba XOM-améia KedaCrran
KOIIONJI, MHKPOGHOIOTHK Ba ()epMeRTATHB KapatHiap Ba TaiEp MAXCYNOTIApHH
TabM XYCYCHAT/IAPUTA CE3MNAPTH TABCHD KAJAIH. AMMO, aKTHB KHCIOTAIHKHH

AHMKNAM MabIYM KMHMHIMCK Gunan dapknanamt. IIYHHHD ydyH TAuCp 03K
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UBKAT MAXCYJOTJAPHHH CH(ATH MebEPUH-TEXHUK XyZoKaTiapa THTpJaHaIHlcs
KkHcnoranuk Oyiinya Genrunanamm.

Arap O03MK-OBKAT MaxCyJOTJAPUHMHT Tapkubuiaa Mabiym MHKI0pAA
BOJIopojL Honun G6¥nca, ymap HopmoH 6ynamm. H nommm xanua kym 6ynca,
HODJIOHJIMK 1IyHYa I0KOpH Oynanu.

AKTHB KHCIOTAJIMK JapaXkach kM BOJOPOJ HOHJIAPHHHMHT KOHIEHTPAUHACH
wy | n spurmapars H momununr rpammiapaa ndoaananrad MHKaopH Gunai
Genrunanamn. Macanan, cysaa H KOHUEHTpAILHACH MHILUTHOHHUHT GHp G¥arn éku
107 /1 (10000000 1 cysaa 1 1 H wornapu 6¥1aam) HM Talukui Kuiaxgs. Bojopon
Kkypeatkngu pH BOZOPOA HOHNApH KYPCATKHYH JapakaCHHUHT TecKapH Oenrwcn

cudataa KapariuwM MyMKMH. Arap BOJOPOJ MOHJIAPHHHI KOHLEHTPALMACH

1
10000000

EKH # 6ynca, pH-6 6ynazu. Bynnak Genrunawaa pH conn Kawda
Kiunk G¥sica, BOJIOPOA HOHNAPHHMHT COHM UIyHYa IoKopH Oynanu. pH-7 ra tenr
Gyaca (neiirpan Hykra) HopAOHIMMK ce3ummaiiny. pH-7 nan nact 6¥iica maxcysor
HOPJIOH OY1HO Konaau.

AKTHB KHCIIOTalMK KOJOPMMETPHK Ba TOTEHIHOMETPHK yCyJiapaa
asnKtasaan. Bupnnuy yeyn HucbaraH oaIMIpoOK, aMMO TaXMMHMIL HaTHXalap
Gepanu Ba nry caGabii kaM XoJulapAa HIUIATHIIAAH.

KonopuMeTpHK ycyil HHAMKATOPIApHH Y3 OYSIHIIHHE MyXHTHH Typm pH
KuiiMaT/apuaa yaraprapminra acocnadran. pH HHM  KOJIOPHMETpPHK  ycymia
AHHKIIAW/a TaAKMKOT JTHIAETTaH MaxcysoTaa Xynmaurad pH kuiimariapra moc
KCJTyBYH PaHIJIH CTaHJApT IIKaJa paHTH OMIaH CONMIITHPUIIAH.

ToTenumoMeTpuK yCyTHH MOXMATH TAJKMKOT OTHNAETTaH 3pHTMara
TYWHPHITaH 3EKTPOA MOTCHUMANHHK SpuTMa pH ra GOFNHK Xosaa y3rapHumra
acoCNaHraH,

Merann onexkTpox Uy MeTaul HMOHNApH MaBXKyA OyiraH opHTMara

TyLUMPHITaHJa KaTTHK Ba CyloK (asayiap ypTacnia MyBO3aHaT 03ara KeNaju

Me® o> Me" +ne
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Meran — apuTMa verapacuza maino Oynamurad 3ieKTpoA MOTEHIUHAE::

RATTATHTH ~ MYBO3aHaT moTeHuMand jaed aramaad.  Merann  3neKTpoA

NOTEHUHATTHHH 3pHTMAaZaru METajlJl HOHJApH KOHLEHTPauMsACHra OOFNHKIHTH
HCpHC’l‘ TEeHIJIaMacH Onian Hd)onanaua}.m:

RT
E=E, + F inCy,,

6)’ €paa: E - MeTajJl HOHJIapUHU SPUTManark 6cpnnraH KOHLIEHTpaLHscHra

MOC KeJIyBYH METajll 9JIeKTPOH TIOTeHIHaH;

E, - ymOy 3JICKTPOJHH HOHAp KOHLEHTpawsacH 1 ra Tear 6yran
TIOTEeHIHaNH (HOpPMaJl TIOTeHIHAN);

Cyje = METAJLI HOHJIAPH KOHLCHTPALUACH;

R - ra3 noumuiicu;

7' - abcomoT Xapopar;

F - ®apaneii conu;

n - MCTAJUT HOHJIADHHH 3apSIH.

Monnap xoHueHTpaumscy Cy,, ynap akTHBIUTH a,, GWian arMamTHpHIazi.

Ay =1 Cpes

0y epma J - aKTHBINK KO3 (hhHHUIHEHTH.

o v a a
TloTeHumansu naino 6y_mqmn 3JIEKTPOHIAPHH KaiTapyBYHAaH 9JCKTPOAT

v ynaauran
BA JNIEKTPO/UIAH OKCHJUIOBUMTA YTHIIM OHp XWII TE3NHK Gunan comup Oynam

JMHAMHUK MYBO3aHaT Ounan Tyn]yHT"p"ﬂﬂﬂ“-

DJNIEKTPOZL MYBO3AHAT MOTEHLMATHHH SPHTMAZATH HOH KOHICHTPALACH
(axrBimri)ra GOFIMK XONA@ Yarapuum aieKTpOMHH LIy KaTHOH EKi aHMUOHTA
ic6aTan KalTyBYaHIMIH ne6 Hommanamw. 1llyrra GOFIHK XOmia GupHHUN Ba
HKKHHGH TyPAATH 37eKTpOzyIap (hapKIaHaH.

MeTanm Iry MeTan Ty3n Magsiy GYTal JpHTMAra TYLINPIICa, INEKTPOX
TIOTCHUMATHEM GETHIOBYM OKCHUIAHNII-KAHTAPHIIHI TH3HMH XOCHI KIHHA/.

Bynmali TH3HMAA ONEKTpPOA moTeHuuamd (aKar OPHTMAJArH  KATHOHIAP

it i
KOHIEHTPAUMACH(AaKTUBIMIH)ra HHcOaTan  OenriiaHami. Bynpait  meran.



JNEKTPOIAp JPHTMANArH Y3 KaTHOHJIapHra HucOaraH ce3rHp 6ynub, OnpHhss
TypHarn snexTpoanap Aed HommaHagu. Yiapra CHMOOMM, KyMyITH, MHCIH,
KYPFOLIMKJIN, aMaibraM IypyXH 9J1eKTpoAnapy Ba OOILIKA 2JIEKTPOIAD TerHILIH,
Bupnnun Typaary anekTpozuiapra BOAOPOA YNEKTPOTIApH XaM Teruiumi. Merana

3PHIaH rascHMOH BOAOpOA OKCHUIaHMIL-KaH TapyIMI0 TH3MMUHH TAlUKKI KHIajH.

Hy s> SO Hit - 2ex

AMMO KyNIrHHa MeTansap Te3Ja OKCHIAHAIIN Ba YIapHH JIEKTPO QyHKUHMACHHH
Oyamnniun cadabimy, ynap yiyawiapaa HILUIATHIMARIH.

WKKHHUH Typaarn 31eKTpojiap MeTalul 9JIeKTpojniap Xucobnaunb, ynap
OMp Xu anHoHIK 601IKa Ty3HH OPTHKYA MHKIOPHTa 9Ta OYJiraH ury MeTaiiy Kax
3pYBYN TY3HHH TYiiHHIan SpHTMacHra Tymupiuirad 6ynami. By Xomna snektpon

TIOTCHUHAIH TErHIIA aHHOH KOHUEHTPAUHUACH (aKTHBIIHTH) Onnan 68!’]1‘"]13"2!,’1“.
VIKKHHYH Typpard aneKTpojyiapra XJIop KyMyUIIH Ba KaJOMEN 3JEKTpojap
TEeTHILIIH.

TMorenumomerpik ~ THTpNAWZa WOUIATHIAAWIAH  OJIEKTPOANAp,  XamMa
Xo/lapia  KaiTyByaH, SBHH YJapHH TOTEHUHMAJX I3PUTMAard HOHIap
KOHICHTPAUHACH (akTHBINIH) Y3rapumy capuH HepHCT TeHIJIaMacHra MyBOdHK
yarapuim kepax.

OpHT™Mazary aHHKIAHAHraH HOH KOHLEHTpAlMsCHra cesrnp 6yran
97EKTPOA OJUIMI THTPNIAIINATH MHAMKATOPHM aJMAIITHPAAH Ba HHAHKATOPIH
97EKTPOJL 10 HOMITaHATH.

Wnukatopnn  omekTpop — moTeHuUManM  THTPNAII  JKapaéHuma 33
MOTCHUMANHHN  y3rapTupMaiiuran  Ba  ()akaT  MHIMKATOPJIH  3JEKTPOL
TOTCHUMANHHH aHMKJAIl YYyH XH3MaT KWIagurad KasJaimup Gomka
KyTONaHMaran snekTpoara Huc6atan aHMKmananad. Bymnad omekTpon épravun

Xico6nannb, TakKocnaml 2JMeKTpoja €KH CTaHAAapT SJEKTPOX Ze6 HOMIaHa.
Takkocnaw iekTpoanapy cudaTHIa HKKMRUM Typaar aiektpomnap (Kamowen
anextpoan Hg/Hg,, CL/KCI, cumob cynsdar anextpoan Hg/HgSO4/H,SO04, xnop
kymynum Ag/AgCI/NaCl Ba Gomkanap) xusmar kunaan. Ilynpaii kum,
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JPUTMazarH MOHJAD KOHLEHTPAUMACHHHM TIOTCHUMOMETPHK yqam  ycys
TAIKHKOT STHITAETTaH MyXHTTa XOMITAIITHPHIAMTaH HKKATA MAXCyC SEKTPOTAD
3MEKTPHK TIOTEHLHAIM aHMPMACHHH YJI4allra acoc/aHras.

TloTeHUMOMETPHK YCYN TaJKHMKOT ITHNACTraH MyXHTHH KHCIOTATH €Ki
IIKOPHIT  XYCYCHMATIApUHH TaBCH(JIOBYH  BOZOPO HOWNApH AKTHBINIHHH
yamaa KeHr MUIaTHIamgH. DpHTManapAa BOAOPOA HOHNApHHH Naifo 6y
0ip KMCM CyB MOJIEKyJIaJlapMHM BOJAOPOA Ba THADOKCHI HOHAapHTa

JHCCOLMIAHKIIN OMnaH OOFIINK, SHHA
H,0 = [i]or]

Cys Hejitpan Gupyukma 6140, yHIarn y €ki Oy HOHNAP KOHUEHTPAIHACH

Oip xiu1. YHIQ KyHHIars TCHIJMKHY E3HI0 MyMKHH:
[+ ]=[on"]

CyBparu BOZOPOX HOHNIApH OHmaH  TAPOKCII  OHNApH

KOHUEHTPALMSAIAPUHY KYTTaHTMacH CyBHHMHT HOH Kynaitvach K. feiunamm.
K. =|]=lox]

Myasn Temmeparypana K. y3rapmac Karramuk. YHHHT 22 *Crarn con
wivari 107 ra Tenr. CyBHM THCCOWMIIARHIIA GHP XHI MIKIOPAATH BOAOPOX
32 THAPOKCH/ HOHJIAPH XOCHII OYmmim (H *=0H ) cababnu, ynapun Xap GHprK
KOHIEHTPAIHACH 107 ra Tenr.

Kucnora Ba MIIKOPJIAP XaM CyBIH OPHTMANaphia AWCCOLMLIAHATH:
KHCIOTaNap — BOAOPO MOHJIApH Ba KHCJIOTa KOJHFH AHHOHAPHTA Ba HIDKOpNap

- MEeTaUT KaTHOHJIapH Ba THIAPOKCHII HOHJIApHTa, ABHA

HCl =  [pho]

NaOH = |ng'|+|or|
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DPHTMAaru KHeI0Ta KOHUEHTPALMACHHH OIIMIIM CAPHH BOJOPOJ HOHMap S
KOHUEHTPAUHACHAH OWMIUHN, SPHTMAATH MIUKOP KOHIEHTPAIHSCHHH OLIHIINIA
9Ca IHAPOKCHI MOHJIAPH KOHLCHTPAUMSACHHH OLIMINM Ky3aTuianu Ba Oy Boaopoa
HOHIAPH KOHIEHTPAlHACHHH nacailiuiay KenTupi6 unkapamn. Jemak, BOXopoi
HOHNApH KOHUEHTpauusch GunaH Typinu supTManapHu TaB(ouiaim MyMKiH.
AMaiHET/a BOJOPOX MOHNAPH KOHUECHTPAUMACHHHM, YHHM TecKapH mmopa Gmian
onuHran YHamk sorapudmu Gunan ndopanaw xadyn kununrad. By karramik
BOOpOA Kypearkiui pH seitunany Ba Kyiuiarnda aHMKIaHaan:
pH =—tg|H" |

Jemak, aputManu Heifrpan myxuwte pH=7 ra, xmcmoranmn myxut pH<7,
mmkopuit 3ca pH>7 (7 nam 14 rasa) moc Kenamd. Yina KHCHOTauM Ba jma
mukopwit aput™anap pH Hu Hompman xuumk (-1 + -2) Ba 14 pman xarra (15-16)
KuitMaTapi Oinan TapgeHdraHuI MyMKHH.

IOKkopnmars GOFNTHKIAp KydyCH3 ONEKTPONMTIAD BAa YHYAIMK IOKOPH
GyyMaraH KOHIEHTpauHanap yuyH Kyura sra. KoHuUCHTpiaHran aputmanap éxi
Kywin afieKTposmmiap pH Hu aHMKNamja MOHMNAp YpTracuiard 3JeKTPOCTATHK
TabCHP Kyunaphuu Xucobra omumr 3apyp Gymamu. ByHuHr yuyn kuiimati 1 gan
KHYHK GYJIran Ty3aTHm KynaiiTyBuncH akTHBIMK KoahdpuumenTn f, Kupurunaz.
Bozopoa kypcarkiun pH BH anMKIamTHpHIraH QGopMysacH KyWWaard Waxira
ara:

pH =—tga, =—L’g(f,, -I_H’D,
6yepaa  a, - BOOPOX HOHNAPHHH SPHTMANATH AKTHBIIMIH.

daekTpoanap. pH HH NOTEHUMOMETPMK  YJlYauml ycyiM  TajKHKOT
3THIAETTal pHTMAra TaHnaMa TabCHpra sra GYNrad, Maxcyc 3JEKTPOJ THIHMK
TYWIHPHIranaa XoCH) OYNauran d1eKTpol OTEHIHANHHM YIIJarra acoCanran,
DneKTpoA TH3MMMHK ONeKTp IopuTydn Kyun (DIOK) supTmamarm Bozopox
HOHNapH akTupimurura Gornuk. Ilyspad KHMO, SIEKTPOX TH3UMM JOHMHi

paBHIIIa MKKHTA, ABHM YIYOB Ba EpAaMyd OSNEKTpoinapaaH wubopar Gynami.

Vo JNCKTPJIAHHH TNIOTCHUHABIIH JpPHTMazara BOZOpPOA HOHNapn

219



ROHUCHTpAIMACH OunaH  QyHKuWoHan GormMK Oyica, EpraMun AMEKTpeR
TOTEHUHATH 5Ca YIT9aml skapagHHa Y3rapMac CakIaHHUIH Kepak.

Vo SMEKTPOIApH CH(aTHia 1OMIA BAa CYPMAIH ICKTPOANAP KEHT
immnarinazy. IIYHAHTAEK, BOXOPOUIN, XHHIHADHHIHA Ba Gabai GomKanapi XaM
MabIyM 6Ynn0, ammo ynap ynuam amManuérn/a xKyaa KaMm HuaTHiagi. Epnanlqlx
JICKTPOZIAP CH(ATHA KAalOMEN Ba XJIOPKYMYIUIH JEKTPOLIAP KeHT TapKanran
6ym6, Gomika KYPHHHLUAATHIAPH 3Ca AESPIH HIIIATHIMAIIH.

1Inmany yHuBepcan 3MeKTpox
(pacm 3.4) xopmycu 2 KoiHOpnanran
IIHIANK  TpyOKajgaH TaifépnaHraH.
VHuHr Oup yuura anektpoarn daon
KHCMH  XHCOOMaHMHII,  Maxcyc
9NEKTPOA IIHMIIACHAAH Taif€pnaHraH
MeMOpana 1 KaBlllap/aHTaH.
Mem6paHa TypiH Wakiaa (apcHMoH,
HCHACHMOH Ba GomIKa) Taifépranmi
MyMkiHI0 KoprycHH H9KH KHCMY
YHYQIHK Kynm Oyimaran MHKIOpAAr

KyMym  XJIOpHmM  KpHCTamiap.

kywwmras 0,1 H Xmop KwcroTacH
1 Ounan YIAHPHITaH.

Pach 3.4. YHuBepcan mma 3NEKTPO: IPHTMACH TP
I-MenOpana; 2-koprryc; 3-kontakT ~ OpHTMara  KOHTAKDNH  9MCKTPOR 3
9NEKTPOA; 4-UHKHII YTKA3THH;

XJIOPKYMYLLITH EKH KaJloMen)
5-Kuckiaap. (XIOPKYMY,

uykTHprIra 6ymmb, YHIAH HKHII
YTKa3TM4M YMKApWITaH Ba y TOTeHIWanHd ydos acGodura ysatysum kaOen
KHCKHYJIapH 5 OMNIaH sKyHIaHraH. T'epmernknam MakCanjia MCKTPOAHI IOKOPH
KHCMHT'a TIONI3THIICHIIH 3HYJIAIITHPYBYH KONKOK KHHAHPHIITaH.
Cesrnp mumany mMemGpananapuy Taiiépram yuyH GHp BANEHTIH MeTannap
(Na, Li, K Ba Gomkanap) Kymmimanapura sra OYIra TypiH IIMIA HaBlapH

HILTATUNATH. YTap naiino 6ynamuran oNeKTPOCTATHK KyHw/ap TabCHPHA IIHIAHK
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'KPHCTAIl CHIMKAT/IH TAHXKapajapuiaH y3uWianO YMKaAW Ba SpHUTMAra YTHIALS

ynap Ypuumu oca spuTMaman yragrran aom Bogopon katnomnaph (H)

Srajanam.

Cypmamn  (SbSh,0,)  ¥muoB

9JIeKTPOIAPH CypbMa KaTnamu GHnan
KOIUIAHTaH IUIaTHHANM  YTKa3rHYjaH
EKIl CTepKeH KYPHHHIIMAArH MeTasml
cypMajaH TaiiépnaHamH.  DJEKTPOA
NOTEHIHANN CypMa METANTH Ba YHHHT
OKCHIW uerapacHia maigo Oymamu.
Xamup, onapa Ba IOKOpH
KOBYIIKOKNIMKKa 5ra OynraH o3MK-
OBKAT MaxCyJIOTJIapHHH
yuyH

MY/DKAnNanTaH, ¥3-Y3WHH TO3aNOBYH

KHCJIOTAJIUTHHH AHUKJIanI
Maxcyc CypMaii 3JIeKTpOANap MaBKy/l.

Kanomen  snektpox  kopmycu

(pacm 3.5) mmmanu Tpy6ka 1 maknmaa

Oynanw.  Yumnr  Ty6n  Hasopar
KHIIHHAJIHTaH 3pHTMA KOHTaKT
YpHATHNAmMTAH  ApHM  YTKa3yBYaH

TYJAMPYBUMAN 3 pe3unanu mpobka 2
Gmnan Gekurinagy. Tpy6kara Kammit
Xnopuann 4

TYHHHTaH  9pUTMacH

Kyfunagy  Ba  ynra Tpybka 5
Tymwnpniand. Tpybka 5 Hu macTku
KneMu cumo6 6, xanomen 7 (cumob

xnopun HeCly) Ba kammii xnopumn 8

Pacwm 3.5. KanomennH TasbJbocnan
3JIEKTPOJIH:
1-urmmanu TpyOKa; 2-pesunan
npobka; 3-TYAupYBYH; 4-Kaiuii

XJIOpHZ SPUTMACH; 5-TpyOKa; 6-citMob;

7-kanomen; 8-Kanui XJI0pHI
KpHCTAIIapH; 9-Kannok; 10-yTkasrny;
11-ramMnon

Kpyctamiapn Gunan Tynmupunaan. Muku TpyOKaHM NacTKW YYM Taxrtamit €Ki

acbecr TaMnon Gunan Gexutinamn. Cumobnan yngos acGoburada Gyran anexp
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yma yrkasrny 10 Epmammaa amanra ommpriamy. lnmams Tpyoka — Kophys
HOKOPH KHCMHJA KanToK 9 Guian 6exuriiran. pH Hi Typ/iH IapoHTiapaa yasau
YiyH (olinanunagnrad KajoMen 2JEKTPOANApHH KM COHMH KOHCTPYKUHATapH
MamKy. AMMO, 03HK-OBKAT MaXCyJIOT/IapHHH TaJKHKOT 3THIIA Oy 2MeKTpoap,
yiapia cumob Mamxkyn Oynraunura cababnm yTa axTHETKOPAMK OMaaH
Qolinanannmmm xepaxk.

Xop-KyMy1uIH EpaiamMum aNeKTPOR KyMyll cTepieHi KypHHiliga 6y,
Yhit t03acH KuituH apyBun AgCl Ty3u KaTiaamu OnnaH KomiaHTaH Ba Oy CTepACH
KA XIIOpHANN  TYHMHTAH — OpUTMACHTA TymMpHirad. X7op KyMymTH
anektpommn 18 °C xapoparaa 1 1 KCl spuT™ackaari norenunam 0,2179 B w1

TRWKKN Kunaau. By anekTpoaap 03uk-0BKaT Maxcy/0TiapEH Taxaii THIiA
KeHT HIaTHIaH.

Pacm 3.6. Oputmanap pH yinuos yarapruprisi GysKuHOHAT ANCKTPHK
CXEMAacH:
1-wmumanu Ynuos 3JIEKTPOAH; 2-gppamuu 3NIEKTPOA

Oputmva pH HH Ynmyamr yuyn MymKaliaErai yiuios Y3rapTHPrHYHHN
(auciika) SMeKTp 3amwxupu (pacm 3.6) muKki EPAAMHH INCKTPOATA (anexTp

JAKUDHM APATHIN y4yH) ora GYran wmmam yI408 dnextpomu | Ba Hasopar
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KHIMHAETTaH 9pHT™MAa OMJaH KOHTAaKTHH aMajra OIUMPYBYH TAIIKH éphanst
onekTpoA 2 jaH  uOopar. DiEKTpomiap TaXJHMI  OTHIAETTaH  3IpHTMara
TYWHPHITAHJA 1IADHKHA LuMWa 103aCM  Ba OPUTMA YpPTacHaa HOHMap
anMamyHysun pyii Gepand. ByHH HaTipkacuua 3JIEKTpOJ DIMINACHAA MaBKyl
Gynran Oup BaNeHTIIN METal MOHJIApH 3pUTMara yTajau Ba 3PUTMaard BOAOPOA
Hounapn Omwnan anmawazy. Bynnait 3apo TabCHp HaTHXXKacHJa LIMLIA 103acH Ba
Hazopar KHIHHaéTran 3pHTMa yprac;ma SpUTMazard BOZOPOA HOHJIApHHH
aKTHBIMTH KenTHpub umkapazuraH nortenmmamiap afipumacu Ey (B na) nmaiino

Oynam:
E, =E,+(23 R%)(ga,, ]

Oyepma:  E, - Hopman noteHunan, B;
a, - 3pHTMAZary BOAOPOJ HOHJIAPHHH aKTHBJIHTH.

Wynnaii Kunub, TaAKMKOT JTHIAETraH JpUTMAara TYLIMPHIraH WHmam
9NCKTPO/I MOTEHUHAMIHK Yiyaif Typu6 pH HM aHMKIALI MYMKHH.

ONEeKTPON TH3MMHA Naiino Gynaérrad snexTp 10puTYBuUM kyd E wmmann
JIEKTPOl MYKH to3ackpa maino 6ynaérran DFOK E,, KOHTakTIH 31€KTpomnap
OIOK napn E; Ba E; Ba wmmann snexTpoj TalKW [03ackia naiao 6ymaéran
OIOK E, mm anreGpauk iiurunmicura Tenr. Illynnai xuau6, simpangn S10K
KyHHJarura Ter:

E=E +E, +E;+E,

Ei, E; a E; DIOK xaTTanuknmapH TaxJnl 3THIAETraH MYXHT Tapkubira
GoPK amac Ba (akar Xapopar ysrapuu Gunan Yarapamu. Iluwanu snektpon
TAlKH 103acHia naiino 6ynaérran E, DIOK xarramurn pH KuiiMaT# Ba Taxmin
STHIAETraH  3puTMa  XapopatH Gwnax  Genrmnanamd.  IlyHnmai  xum6,
TNOTCHUHOMCTPHK ynyaw syeiikacu Xocun kunaérran OIOK Hu ymvaii TypHo,
TaxJIMJl 3THIraH 3pATMA XYCYCHATHHH TaB(cudnopyn pH KaTTamura KuiMaTHER
AHHKITAW MyMKUH. Bynna, mynn Hasapia TyTHIN JIO3WMKH, DJICKTPOIH sueiika

SIOKcn xam pH karramiry Ba xaMm spuT™Ma XapopaTnra 60K,
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Onektpon Tusumu DIOKcHun pH ra GOFMMKINIH YHH XapaKTepHCTh:S
nuTyBYaHnuTH Gunan TaBdceudnanann Ba GupHHYY HaBbaTAa WHINATH 2EKTPOA
xyeyenstiapn  6unan  Genurunanamd. DNEKTPOA TH3MMMHHM  XapakTepHCTHKA
anutysgannury (MB/pH na) Kyiinjaarnya aHnKiasa:

S= £=58,06 +0,0198¢
ApH [{
byepra ¢, - aputva xapoparu, °C

Ulynpai kuaub, SpuTMa XapoOpaTHHHM Y3rapHIIN NEKTPOA TH3HMHK
XepaKTEPHCTHKA OTHIJIYBYQHIMIMHH Ba my Ounan Gupra ynn OIOK cuin
yarapripanm. Omat/a, EpAaman 3MeKTpOTap Ba TYIHPYWH 3pHTMANAp, XapopaT
yrapuunaa snexrpon thsnmn DIOK cunn yarapimm 3ur kaw, aputsa pH i
MabIyM KiHMaTH/Ia 3ca HOJIra TEHT YA XucobHaa TaraHaH.

vﬂ‘IOB cxemajiapu. Hazopa'r KHJIHHAETraH IpHTMaHH 6epnnraH
Xapopariary pH xarTanury Ternmuum anextpon Th3umuan DIOK 6yiinua Termmm
SMEKTP Y1408 acbo6u Epaamina anuKanany., DpuTManap pH Hi Ha30paT KHIHIT
YIYH KYNTHHA YIIMOB CXEManapy HIIaTHITaN.,

VIapnu KYMUMIMry KyinJard MKkuta Typyxjiapaad GupHra Termims Jco
tomimi - mymkud:  OFOK  wm Gepocura ynwam  cxemach; OIOK Hi
KoMmeHcauusIad ynuaiauran cxemanap.

Onextpoa TH3uMi SYOK Hu GesocnTa Yryam yoym JaGopaTopis THIIATH
Kyuma acGobnap acocunu Tamkun sTanu sa Gy ac6o6nap 10KopH Y4all AHHKIHI
Tanal KHIWHMaiauran Xomnapaa (+0,1 pH jam 10KOp 9Mac) MOMATHTAH.
Vmanaérran  OIOK  mm MabiyM  KaTTaNHKAard  KywIamuoo Omnan
KOMIeHcalusalmra acocnaurad pH Hu yorgam acbobnapi KEHT TapKairal.
Komnencauuss — Tamoiimnura acocnanran  acGo6nappa, ynuamagrran OIOK
KOMTICHCAIMANAII KYTIPUKITH cXeManapiaH (oiiianaHuind amManra OWHpHia.
By 3ca co3Naml Ba POCTJIALI OJUIMANHIHMEH, XapopaT Ty3ATHIUIAPHHEN HACGATAH
0COH KHDHTHIJIMIIMHH Ba GOIIKalapHK TaBMHHNAIH.

JluBaMHMK KOMIIEHCAnMsyiam yurdoB cxemaciia (pacM 3.7), Kympuk

crabWiiaHran ysrapmac, Kywianum U,, maxGanra ynaram. Hon nenukarop HH
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\KyuaiiTuprig) yngaw svaeitkacn OIOK E, Ba KYNpUK IHOraHamiaphias
KOMMEHCAIMANA KyulaHHIoM U ypracuaard daWHMpMaHd Kalja KWiagd Ba
nobananc Kyunanum (curnan) wnmab yukapaan. Komnencauwsnam ymios
cxemaciaa DIOK mabnym anemert (U, ) Ba DIOK Homanmym anemest (E,)
WIyHAail yNaHaJuKH, yJapHH ToKiapi Oup-OMpHra Kapama-Kapluy ifyHanran
6Vmann. Arap Toxnap 6up xun 6yuca, ynap GHp-OMpHHH KOMMEHCAUMs KHIaaH Ba
HobanaHe Kyunaumm Honra Tedr 6ynamu. KommeHcaims MOMEHTH Ky4daifTipriy
YHKHWINGA YJIAHraH pesepcHB oJiekTpoaBuraten PJI opkanu KOMIEHCAUHOH
y3rapyByan KapwIMK ABWAKOTMHH aBTOMATHK CHJDKMTHID iiynu  Ounan
YpHaTHnamH.

pH  merpnapuu  ymios
cxemanapuja  MINJaTHTaHran
y3rapmac TOK Ky4YaHTHpruuiapi

TYFPHAAH-TYFPH  Ky4aHTHpHII

cxemanapi Exn KHpHII
CHIHAJIMHH yarapysuan
Ky4JIaHHIITa yarapTHpi,

Ky4aiTHPHII BAa YHKWILAA YHH

TecKapu Y3rapTHpHIIan
Pacw 3.7. pH Hit IMHaMHK KOMOIEHCAUMANAI 5
1408 cXeMacH (oiinananran Xxonia
Gaxxapunaau.

CraTik KOMIEHCAUMAnam Ba TOK G¥iMya 4yKyp TecKapH MaHQwil loka
Qoiinananwiran  cxemanap sHaga Kyjgaif Ba MIIOH4YTH  6ynub, ynapma
KOMIICHCALMOH ylMam cxeMajapid Ba 0eBOCHTa Kaid KHIMII CXeManapHHi
aB(B3aIHKNApH Mykaccamnawral. CTaTHK KOMICHCAIIANALI cXeMaczaa (pacy
3.8) anextpox TH3MMU Xock Kunamurad DIOK E,, Kapmmauk R aru Kysnasnm
Tyummn U, GOnnan takkocnawaau. Kapmmmuk R opkanu  KydaiTHprigan

YHKaéTraH ToK [/, Yramm. KyyaHTHPrH4YHHM KHMpHMIUMIa KywiaHum E, Ba
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XapUIMK R naru xywianumm Tywmmm aiupmack Gepunam. Jlemax, KupaS
Ky4IaHHIIHHK Ky#naarnga uoaanam MyMKHH,

U=E.-U..=E,—I, -R.

anee anix
Kyunawnmm U, BmIGpoy3rapThpruy
éplaMHIa  y3rapyBUaH KyIaHHIUTH
AlTAHTHDHIIANH, KydaiTHpHIamu Ba
KeitHH SHa y3rapmacra
alTAHTHPANAH. Kyuaiitnpruy
WHKHIIHAArH y3rapmac Kyyrasum /,
Toki Owian Gomkapunami Arap

Ky4aiTHPrH4HH Ky4aWTHpHLI

ko3 HHeHTHENM K OpKaii

Pacm 3.8. pH Hu cTaTHK
KOMIEHcaluanam yﬂ‘lOB CXEMacH

uhonananca, ynaa Kyimmarnam €3um
MYMKHH:
Upe =U, K =(E,~U,.)-K=(E,~ L R)-K

€xu
1
E.=U [ﬂ}z, ‘R[y_]zlm.,g
X abix k @ BLX k

¥ HTAPHLL
By Tenrnamaman KypunuG TypuGauk, crapimya Karra KydauTHp

> K+1
xo3pdrmentiaa (K 500 man mact KaGynm KmMHMaimi) KymaiTyBdi [Tl

6upra sxuK 6ynaan. By xonna KyiiiaruiapHH TabKIIAI MyMKHH:
e Kyunanum U, 5MEKTpOJ TH3HM TOMOHHIAH XOCHI KIIHHA[HIAH 310K
E, nan XaM (apKiaHazn Ba w1y cababiiH NeKTpojyIap OPKAK YTAETraK TOK
Ky9H XKyla KMIUK;
o Kapmmumk R opkanu yTaéTran TOK Kydd 3NEKTPOA TH3HMH TOMOHHJAH
XocHII KumiHazwran DIOK Hu 408K XycoOnanaH.
Illynnaii KIMG, aKTHB KMCIOTANHKHH AHHKIAWHUHT ACOCHI YCyJIapHAan

upH TIOTEHIMOMETpHK ycyn XucoOnaHam. IOKOpHJA TABKHITAHTAHWICK, Oy
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yCyn HadakaT JpHTManapaari BOIOPON HOHJIAPH KOHUEHTpauuscHHd — pH S
aHHKNAWAa (TYFpUAAH-TYFPH TIOTEHUMOMETPHK YCYJ), IIYHHHTIAEK paHriH
HHIIMKATOp MeTani 9JieKTpoanap OunaH  anMaliTHPHITaH —IIOTEHUMOMCTPHK
THTPIAIIZA XaM KeHr uumarinamd. Kyiuna 6ab3u 03HMK-OBKAT MaXCyNnoTIapHHH

KHCJIOTAAUFHHH  TIOTCHUMOMETPHK THTpam iiynu Ounan  anuiiam  6yiina

HIIapHn GaxXapHi TapTHOM KENTHPUIAIH.

3.4.3. Cytnu akTHB Kncaotasurunu pH 222.2 ac6odnaa

AHHKJIa1x

pH 222.2 acGobu (pacm 3.9) mabopaTopus mapouTHAa oiixanannura
MyJKamianran 6110, ac606 KOMIUIEKTH JaTYHK Ba IOKOPH OMJIH Y3rapTHpIHyan
nbopar. IOkopi ommi y3rapTHpruuHHM 103a KMCMMIa ¥n4oB acGoOwH, acGobHi
Oydep opurmanap Oyitmua konuGpram  ydyyH MYIDKaIUIAHTaH  y3rapysdan
KapIIIHK, Y/Manl AHano30HNIapiHy yJall KamiTH Ba ac600HH HIUIaETTaHIHINHI
CHTHAIN3aIHA  KIIYBYH épHTI‘H'-l mofmamnxpunran. S"’j]’apTle‘H‘l Kopmycura
wratpra B ra Maxkamiasran ac6o6 maT4mku (IMIMIIAIM Ba XJIOPKYMymmi
TaKKOC/all JNeKTPOAM) BAa CTAKAaHAArH HAMYHAHW O KOMJAIITHDHII  yuyH
MS’!F/KMJ'IZIHT(’!H XapaxkaTJlaHyBYaH CTOJI9a yJIaHalaH.

Acb00aa WHIWANH SMEKTPOANAPHH HKKH MOAM(UKALMSICH HULIATHIAM,
ABHH CYIOK Maxcy/loTaap ydyH My/KajlaHTaH IIAapCHMOH Ce3rHp MeMOpanami
(3CIT45-08) Ba KOBYIKOK MaxcysI0TIIap y4yH MYJDKAIIaHraH KOHYC MeMbpanan
(3CJT 45-08) onektpomiap. AcGO6HH IOKODH OMJIM Y3rapTHPTHUH CTaTHK
ABTOKOMINICHCALHIAI TaMoitnan Oyiinya Kypunras. S"arapmpmqm{ KHpHII
kapunury 1000 OM jan mact oMac. AcGOGHM TeXHHMK KypcaTKHdnapn 3.3-

KaJABaJIia KeNITHPHIITaH.



3.3-Kambes

K¥pcarkuanap pH 2222 acbobn |
Yymuii ynyam auanozonn, pH Gupnurs 3-8
Toamanosomnap, pH 6upiuru 3-4;4-5;5-6; 6-7: 7-8

Xatomik uerapanapu, pH 6MPIHTH 10KOPH OMIH

Y3rapTHprIg yuyH 10,015

5-40°C XapopaT AHaro30HKa Yirdanria ac6o6

KOMIUTEKTH yuyH 40,05 |

AcBo6Hn KyBBaTIAHKIIN:

y3rapyBuaH TOK KywiaHuum, B 220422-33
sactotacH, 'y 50+1
Koxnnexran raGaput maammnapu, ang 450x200x300
Hunatim mwapourn:

atpod-MyxuT Xapopati, °C 5-35
micbuit Hamnnk, 25 °C xa Y%ma 95

Pacm 3.9. CyT kucnoTamrii aruiiam pH-222.2 acoobu:
1-ycTyH; 2-Koprryc; 3-Ha3opaT EpHTTHIN; 4-IIKaNa; 5-crpcvnv|<a; 6-
KIIeMMa; 7-CTON9aHH (HKCACHANAL BHATH; 8-Kaiii XNOPHIHH TYHHHTaH
SPHTMAacH KyWHITaH iacTMaccany crakan; 9-Tepmomerp; 10-anektpozuiap;
11-cyT yuyn nanm; 12-cromya
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Humn 6akapinu TapTuon.

1. AcBo6 anektp manbanra ynaHagu Ba mmHA Gomuramra xamap 30 mun

naBomMuaa nentunaan. Mura spoknn acbo6na Hazopar EpUTriyn 3 EHMILM Kepak.

2. Cron BuHT 7 épAlaMnAa nacTra TymupninG, yurra 6ypunaiy Ba cTakanya
ONIMHAMIN.

3. Dnexrpownap 10 aucTiiianTan cyB GunaH AXIUM IOBUJIAJM BA yJIapiark
OPTHKYA HAMJINK (IILTP KOFO3M OUNIaH KypHTHIAAH.

4, Craxanra yun 2/3 xakmuraua (40 Mt ra sIKMH) CyT OHaH TYIMpHIan,
Keitin sHa 12 cronuara JxoinawTHpHIany Ba 4anra Oypunaan. CyTHH XapopaTn
2042 °C Gy Kepax.

5. Cronya I0KOpHTa LIyHZQil KYTapHIHIIM Kepakky, asekrpomiap 10 cymra
YYKCHH Ba LIYH/aH CYHT CTOJIYa BHHT E€paMua MaXKaMJIaHAIH.

6. DnexkTpoiap cyTra uykTupuiaranaas keiun 10-15 cek yrrau, wkana 4
Oyiinya cTpenka 5 KYpcaTMIIIApH Kaka KunuHaau, Pacm 3.9 gma cyman
KHCTIOTAIMIHK auukiawra myjkamianrad pH 222.2 ac6o6u mommdukaumsc
KenTHpuiran 6ymib, yHH jo3a KHCMIa >KoOiijaliraH HasopaT EpHTTHuHAa 6
paKaMH MaBxy/l Ba mkana pH HH YHIHK Ba 1037MHK KHIIMaTIapHIa JapaKanaHras,
Cytii pH KypcaTKHYMHH aHHKJIAII y9yH CTPENKa KypCaTKHIJIapura 6 paKaMiHi
Ky 3apyp 6ynamu.

7. Kyiiuna kenrupwiran 3.4-xansannan ¢oinanana typu6, pH kypcarkim
OyifHya CyTHH THTpJIaHAJIHTaH KHCIOTANHIH AHHKJIAHUIIH MyMKHH.

DNEKTPO/UIAPHH ONIHHTH CYT HaMyHaJapu KOJNIMFHIAH 0307 OTHII ydyR
9JICKTPOJLIAP AHTH CYT HAMYHACHIA KHPHTHIITAy, CTAKaHra ¥3 YKu aBTpodHnia Gup
MyHya Oypumnin kepak. CyT HaMyHanapHHH aiMaIITHPHIU BAaKT OPaNMKIapHia
97EKTPO/ 1032 KHCMHHH KypuO KOMMIIMra Myn KyHmacinuk 3apyp. Arap ONIHH
(oiinananunran cyT HaMyHacH KHCIOTATHTH YTa I0KopH 6Yca, yHza S1eKTpoiap
JMCTHIAHraH cyB OWlaH yaiiunuiuy Ba apTHAMIUM Kepak. Mucon. XoM cyThu
KHCJIOTAIMTH YJIYaHTaHJa CTpeika IuKanaHum 74 OYNIMHMAacHMHHM KypcaTraH Ba

éputrnyza 6 pakamu éun6 typran. Yuaa pH-6+0,74=6,74. 3.4-xansan Gyiinua pH

6,74 na cytu kucnotanury 16 °T 3KaHIATH TOMMIAIH.
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OneKTpozIap MILCH3 XOJaTHAA KYYCH3 HOPIOHIAITHPHIIaH AHCTH/IAHT 3
oyra (40-50 nt cysra 1 Tomum Xnmop Eku cymbdaT KHCIOTACH TOMH3HIH)
owpunran  Gynmmm  kepak. HopaosnawTupuaraH CyB CYT KHCAOTAITHIH
yMaHa[HraH cTakaHYara KyHuwiams.

Acbobun aHMk nmnamu Xap kysn pH 6,88 6yaran crampapr Gydep
spimmaci Gyiinga (opuTmarm ammk 20 °C Xapopamia) TEKWHPHINIIS Kepa.
Crpenkann mikananaru kypcatimm 6,88 ra moc Kemuu kepak. Moc KenMaras
‘omiapia knemva 6 onuHEG, ac606 cosmanamy. TeKWHpHIIAH KeiliH
3CKTpoIIap  6ydep 3pHTMAcH  KONAMKIApHIAH 0304 9T MAKCATH1a
ACTIIAHTAH CYB OWNaH IOBHIWIUM Kepak Ba KeifH (QHIBTD KOFO3H unan
KYPHTYHHYA apTHINLIN KepakK.

AcBo6 HamyHanmi Gydep spuTManapumm Taifépnam yuyH MyKaIIaHTaH
CTaHAAPT THTPNAp Gunan TabmuEnanam. pH 6,88 Gynran Gydep spummack 0.025
i kamii ruapodocdar (KHPO,) Ba 0,025 1 xamiil gerapodocgar (KHPO.)
JpHTManapunad noopar. InacTmaccany crakan 8 Ba Epramdi dMeKTPOl TomMHit
PABUIIIa Kamitii XNOPHAHM TYiiumran spurmacu (350 r kamii xnopix 1 1

MICTHINIAHTaH CYBra 3pHTHIIAAN) OIIIaH TYIAHHITaH OYIHII Kepak.

3.4-xazsy

PH KypeaTHinapau cyTHI THTpaHamMTaH KUCIOTATHTHTA aiTaHTIPHI

XoMm cyT

QarnaTan pH THTpTaHaHTaH

KHCJIOTAJINK KHCJOTAIHK

=
16 6,70-6,74 16

l 17 [ 6.656.69 17 658662 |
18 [ 6.68-6,6 18 652651 |
19 | 6,526,57 19 6.46-6.51
20 | 646651 20 640645
21 | 6,40-6.45 21 635639
22 [ 635639 2 6,30-6.34
23 | 630634 23 6.24-6.29

l 2% [ 624629 2 6,19-623
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KucnoTaqukui 3AeKTPOMETPHK THTPJALN yCyJaH OHIaH aHHKIALS
KopaMThp Tycnarn OSKCTApKT Ba WIApOaTiapHH KHCNOTAIMIHHH aHHKIAm/a
9JIEKTPOMETPHK EKM TIOTCHUMOMETPHK THTpJaljaH (oHIananum SHr aHHK
HATIKaNap ONMHKIIMHN TabMHHIANIH.

KHCNoTanuknn 3J1eKTPOMETPHK EKH TNOTEHUMOMETPHK TUTpJAll ycyinia
aHHKIAll acocnapd 1Kopuaa Kypub uwmkuiarad omM. By ycynpa meitrpamam
MOMEHTH TaJIKHKOT 3THIAETraH CYIOKIHKHH 3JIEKTP YTKA3YBUAHIMIHHA MabIyM
WIapouTNIapaa iyKoNMIM EKM KECKHH KaMaiMIuK OunaH ypHarwmamw. Dmektp
yTKasyBUAHIMK Ce3TMp rajbBaHoMeTp éEpnamuma  Ymyanaau.  IOkopima
TaBKWUIAHrAHMACK, KHCIOTANMH €KH HWIUKOPHH MYXMTra TYUIMPHIraH HKKHTA
9NeKTpoAIap (MHAMKATOpIM Ba CTAHAApT) YpTacHjar noreHuuaanap dapku
maiino Gymanu. IMoTenmmaniap aiidpMacH 3pHTMazard BOAOPOA Ba THAPOKCHI
MOHNapuHH 6OlKa KaTHOH Ba aHHOHNApra HHMcOATaH IOKOPH XapakKaTlaHWu
Tesmiknaph cababmi xocnn KiwnnHamt. HeliTpannan 1aBoMHi/Ia BOJOPOA HOHNapH
YpHHra KaM XapakaTyaH KaTHOHJIAp XOCHJI KHIMHAIM Ba 3JICKTPYTKA3yBYaHIHK
Heiftpaiam  oxupuraya mnacaitmG Gopamu. HedTpamnam nadTthaa Kyuwmiran
MIUKOPHH O3THHA OPTHKYA MMKNOPHIA, TIHAPOKCHMII HMOHJIADHHH TYILIaHHI
cababm, 971eKTpYTKa3yBYaHIHK KECKHH OIIaIH.

IllyHn TapKMIALI JIO3UMKH, 3JIEKTP YTKa3yBUAHJIMKHH KECKMH Y3rapuum
HYKTaCH Ky4Nli KHCJIOTa Ba MIUKOpNap yuyH Xoc. O3MK-OBKAaT MaXcyTOTIapHHi
TaAKHKOT 9THWIAA, OAT/a, HeHTpaaHuLl HyKTacHra KeCKHH YTHi Xoc 6yimaran
KHCJIOTa Ba acocnap THTpnaHami. IIyHMHr yyyH XaM aHHKIanl JUKKar Omnan
amaira OWHPHWIMIOM Kepak. bBysnran CylOKIMKIap YYyH YCyn CTanuapr
XHcobnanazm.

AcBob Ba xuxo3iap: OnexTpomeTpuk THTpyam ac6obu (pacm 3.10);
JIaHUET.

Peaxtupaap: 0,1 H MIIKOp SpHTMacH; KaJlMil XJIOPHAHK (eHondTanenn
Gyifiya 0,1 B MwKop spHTMacK OuiaH HeWTpaslaHTaH 3PMTMACH; TUIATHHAIH Ba

XHHIHAPHHIIK 3JIEKTPOUIap.
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Hwnn 6axapum Tapnéu. Konycnu B kon6a én Tomonua Konoalars
XBOHH YHKHMIUM YYYH TEWIMK MaBKyA OyiraH Kaydyknd npo0ka OGunan
Oeknminazm. TTpobka yu sxolinnan Tewmmnamy. ByHna AHAMETPH KaTTapox TeWwHK
NIHTHAPHHIIA 51IEKTPOA YUyH, JHaMeTpiapi MaiiapoK Telikiap 3ca Terniumsa
IIaTHHANM  37IEKTPOJ;  Ba Oroperka  Hacagkaci yuyH MymKamiaHam.
OnekTpoMIapHK  GHpH  YTKasruy €pIamMupa TaibBaHoMeTp A HH OHPHHYH
KOHTAKTHra, ranbBaHOMETPHM MKKHHYM KOHTAKTH 3ca KamuT b Wi GiupHun
NiCKW4Hra ynanaju. VIKKMHYM 2)1eKTpOAra yllaHTan §Tkasriani Gomwka ydH 3ca
KM b HM MKKUHYH KHCKWYTA ylaazs. AHHKIAW OTNAAH TATSBAHOMETD

POCTIOBYM BUHT €pIaMMIIa CTPeNKARH O YpHATHIAHIT Oyiiia cosnanmmi
703HM.

TpyOkazars Kamiii
XJIOpHZ  3PHTMACHTA JIAHUET
YHH/Ia ONHHTAH 03 MIKIOpAAr
XHHTHApHH  ComMHami B2
TUIATHHATH SMIEKTPO EpAamiaa
cylokmk  Gwnan X
apanamTHpHAATH.

Komycms B Konara
TaXHn y9yH Taiiéprasran 50

M@ oKctpakT  (arap  KaM

. yca,
pi:M 3.10. BneKTpoMeTpHK THTpam acGobH: MikIopia onMHAmITaE Gynca,
~TallbBAHOMETD; B-kanumap; B-Konycnn ~ YhH  XamMit KaifHaTHATaH

konba: 1-1ummx Gl
e o et S
MI T eTKa3WIa/i) KOHYCIH
koi6a B ra yrxasumamw. Llympman cymr konbara 03 MUKIOPAA XHHTHIPHH
CONMHTad, y KONOaHW aiinaHMa Xapakami CYIOKIIK GHIAH apallalITHPHIIM.
Cyurpa xonba TpyGxamap soiinawripiran npodka Gmiait GekuTHNAH Ba
YUHHUHM TEIMK OpKauu 0,1 H wmkop apATMacH GWIaH TyAMMpWIras Giopetka

Tymmpunazgy. IIpobka uryHpaii ypHaTHIMIIG KEPakki, MMEKTPOJ BA KYMPAKIH
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umma TpyOKaHW TyOM CYIOKIMKKA uYyKTHpuiraH Oyiacun. AcGobuu TyrpS
FMPUITQHINTHEN  TeKWHpHm ydyH B kamur ymawamu, OyHna ransBaHoMerp
CTPEJIKACH HOJI XOJNIATHAAH YETJIAHHILH JIO3HM.

Bioperkajian TTprnamia AacTiab 2-3 TOMYMAAH, TaXJIHI AKYHH OJIMjaH
3ca OMp TOMYMAAH MUIKOP 3pUTMacK Kyitunann. Xap Oup ToMuuiap ColMHranjan
KeifHH CyIOKIMK KonbaJa apajaliTHPHIAAH Ba KAJUT ylaHaaH. 3aHKHPHH yiau
KaIMTra Kucka Gocnupiap opkami amanra owmpunaau. Tutpnam, nasGaraarn
MIIIKOP 3PHTMACH KYIIMITAHWAAH KEHMH rajlbBAHOMCTD CTPEJIKACHHM KYy3FamMaii
KONHIITa Kypa sKywiaHany. THTpam sxyHnanrad, capiaHral MIIKOp MU
HPHTMACH MHKIOPH XHCOONanaH.

Xucobnaw neankarop épramMuua THTpJal kabu amaira OLIMPHNIan.

Tutpnam skymianray, GlopeTka Ba TpyOkanap >KOHIamITHpHIraH npodka
Kon0alaH OIMHaAM B I0BULI MOC/IaMacH épaamuaa TpyOKkanapaard XMHIHAPHH Ba
MaxcynoT KoMAuFH foBitaan. CYHrpa AHCTHIUIAHTaH cyB GHan konba XaM sxum
topunagy. Ilynpan cynr ac6o® napOataarn HamMyHaHM TaxXJaua KWINID ydyn
HIIATHIHIIN MyMKHH.

Arap acGobna muniamr sKyHnaHagurad ©Oyica, acGOOHH — TagKHKOT
KHIHHAETTan CYIOKIHK Ba XHHrMApWH Gmian TernG TypyBum Oapua Kucmiapi
foBHiIray, Konbara JMCTHIUIAHTaH CyB KyHWianM Ba [poOKacH  Iuympjail
YpHaTHIaJHKH, MNIATHHATH SMCKTPO/UTAp CyBra YYKTHpHIraH GYIICHH.

ONEKTPOMETPHK THTPJAIHH IWIYHHHIACK, NOTCHLHOMETP EKH HOHOMep
€paamuaa XaM amanra ommpum MyMKuH (pacMm 3.11). ByHuHr yuyH cypmami
9NCKTPOA HAHI (HEeHTpamiall y4yH MYyJDKamlaHraH WHAWKATOPAH 3JIEKTPox) 2 ra
20-25 M7 TafAKHKOT STHIAEITAaH CYIOKIHK YJMMaHaZd Ba yHra XJOP KyMyHLm
9JIEKTPOAL (TaKKOCHANI 3/IEKTPOAH) 6 TymHpHIaan. DIeKTPOMAIap YiI4os ac6obura
yhauray, Gperondranenn nurrupoknzaa 0,1 H NaOH spuTMacu GHIaH THTpiaHamH.
Tutpiamja rankBaHOMETp INAKIacH Ky3aTn6 GOpHIamu. TanbBaHOMETp
cTpenkacy, QeHondrancun paHrM  Y3rapuiuM  30HacMra Moc  KemyBun pH

Kuitmariapura (pH=8,5) eTranza, THTpIaI SIKYHIaHATH.
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Pacm 3.11. MoHoMep cxemach:
1-TepMOKOMICHCAIHA KapUIMIAIH; 2-CYpMaiti 3MeKTpOR — WL, 3-§19arid
KOpMycH; 4, 5-ymnanr factaknaph; 6-XJ10p KyMyIITH 3/IeMenT; 7-y4arid

IIKAACH.

3.5. O31K-0BKAT MaXCyJIOTIapHAATH KANAAPHH aHIKIAMI

O3HK-OBKAT MaXxCyJOTNapH TapkuOMia Mapkya OyiraH Ba YIapHH

CHOAaTHHH aHMKIAWIAa aXaMHATIH GYiaran Kawwlapiad Ilakap, [TI0KO3a,
dpykTo3a, NIaKTO3a (CYT KAHIH), MaNbTO3aHH TABKHyIAm MyMmKkuH. Bapua ymoy
KaHJanap MHC OKCHJMHHM WIIKOpHI 3pHTMachra GynraH MyHocabaTHra Kypa
peAyHANaHaMran (MHC OKCH/IMHH KaiTapajiran) Ba pefyHananmMaiinran (Mie
OKCHIMHH KaliTapmaiinuran) rypyxnapra 6ymmuam. IOkopuna cauab yrwiran
KaHQIapJaH peAylHsANaHaurannapra Imoko3a, (pykrosa, Nakrosa, Mambro3a
Teruuy 6nca, penyunsnanamaiigurannapra aca akar caxapo3a Teruuiu.
TaJKHKOT 3THIIIA, IOKOPH/A caHab YTHIraH KaHLIap KailcH MaxcynoTiapaa
MaBKyA OynmummHu Oumum Myxum Xucobmanamd. LlynM Tabkuanaw KepakkH,

Kanpaigup GMp Maxcynoria 6y KaHnap WAKIAapHHH Xammack 6up Baktaa
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Kypmnnulma IJIIOKO3a Ba TrajakTo3a, COJIOA Ba Yyilap 4acoCHAa OJIMHraH

Maxcysoriapaa akaT ManbTo3a Ba roko3a (OyFaoH yHMZA 03 MHKLOpAA LaKap
MaBKy[l), acaijia 3ca JAeApAM TEHT MHKIOpAa IJoko3a Ba (pykTosa Ba 03
MHKIOp/A IaKap yupaiiun. Y3ymaaH Tal€pnasrai BMHOTApAa IOKo3a Ba
(pyxTo3a, Gab3n Xomapaa oca wakap (BEpMyT Ba IaMIIaH BUHOJIAPH/A) yupanay.

MeBann Ba JMKep-apoKiIM Maxcy/loTiapAa, KOHbsKNIapia Ba 6ab3u apok
HaBJAPHAA TJIIOKO3a Ba ()pyKTo3a GiymaH GMp KaTopaa wlakap Mamxyx Gyman.
Mypab6o, mkem, NOBHAIO, Mapmelal, NacTHia, LyKaT, IIaKojiaj Ba KyNriHa
KaHaonar MaxcyJoTIapH XaM MabliyM MUKIOpAa IaKapra ora.

O3MK-OBKAT ~Maxcylomiapuja Iuakap Ounan Oup  Karopaa  yHH
THPOMI3IAKMI MaxcyIoT/Iapy — [II0K03a Ba (pyKTO3a XaMMa BaKT ydpaiimi. By
MaxXCy0TIap 03UK-OBKAT MAXCY/IOT/IApHHH CaKJall Ba KaiTa MILIAIIAR WaKapHH
KHCJIOT/1aMM Ba ()ePMEHTATHB IHAPOJIH3IaHHIIHM ITyI GHITaH XOCH KHIMHA/TH.

Mesanap Ba caf3aBoTnapaa, WyHHHTAeK ynapHu apGatnapu Ba Gowuika
KaiiTa MuUIam Maxeyjlomiapuaa Typiu Y3apo Hucbataa Tnioxosa, (pykrosa Ba
€aXapo3a yupami MyMKHH.

Onara, TagKMKOT HTHIAETraH MaxcyjoTiapiaa yMyMHif KaHI MHKIOPH
aHHKIAHAAH (MypaG0o, JukeM, TOBHIUIO, y3yMJIM Ba MEBaJli BHHOJAp, JIHKep-
ApOKITH MaxcysoTiap, KOHbKIap Ba Goukanap). AMMO, MaxcyjoTiap (kapawmen
MaxcyJloTiapH, 1aKap) CAaKIaHYBYAHJIMIM  yjlapaard  peAyuMsaHajurad
WaKapaap MHKIopH Omnad Genrmnamumm ca6abnn, 6ap3d  MaxcynoTiIapaa
PEAYUHAIAHAANTaH Kaniap anuKnanazn. Kam Xonrapaa riokosa Ba ¢pykrosa

MHKAOPHHH aJIOXH/1a aHHKIIAIlIra 3apypHaT TyFHIaaH.

3.5.1. Kanjuiapnn aHrKIaum ycyJuiapaay TacHngn

O3MK-OBKAT MaXCyJOT/IapHAar KaHAIapHH (H3MKaBUH, (HU3HK-KUMEBHI

ycymnap Gnian aHnKnanm MYMKHH.
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OusukaBuii  ycymlap KaHmIap MHKIOPHHH YNapHH 9pHTMalaphn<
SHYIMIHTa Kypa €KH TONAPH3aUMANaHTaH HYp TEKHCIMIHHM OypuiMumHra Kypa
(caxapumeTpnap Eppammza) aHMKIAWra acocnanraH. By ycyinap, TaaKHKOT
STIIAETraH MaxcynoTiJapAa (akar Iuakap MaexyA Oynrannga éku OyHnan
TallKap¥, onTvk (aonnukka sra Gynamarad Gomka mopuanapra ara Gysran
XoJuiapiia Ky IaHWIHIIH MyMKHH.

Du3uK-kNMEBHIT yciy6ap KaHANapHH 3N1eKTPOKHMEBHI KaifTapuinimiaa
SKBHBAJICHT HYKTaCHHM TIOTEHUMOMETPHK ymyamra (MOTCHIMOMETPHK YCyi) Ba
NONAPOrpadMK APUM TYJIKHH IOTCHUHANHHH aHMKMmara (monsporpaduk ycyim)
acocnanaau. ByHnan Tamkapw, (W3HK-KMMEBHH  ycymnapra  KaHANapHH
HH}ICHTHQ)HKauHﬂ KHJIM1I Ba AHWKJIAIHH xpoma'rorpa(lmx YCYIH  XaM
TErHIUIH/HD.

Kumésuit  ycymnap kananapuu (anmbiernn €ku KeTOH TypyXIapHHH)
MIIKOPHIT MyXHT/la OKCHIJIAHMUINTA acocnanrad. Bynaa KaifTapiwiran Mofzanap
MMKJIODHId  Kypa TaJKMKOT 3THIAETraH MaxcyloTAard Kasanap MHKIAOPH
TYFPMCHAA XyJIOCa KWIMII MyMKMH. HINaTHiafurad peakTHBiap 'rapKuG‘:
OKCHIUIAHHIU-KaHTADUIIMIN  peakUMANapMHH KCYHIIM  IIAPOWTIApHTa Ky
KaHUIapHH  KHMEBMHA aHMKJIAIl YCy/UIapHHH KyiiWJard Typyxiapra 5)"’1"".
MyMKHH:

I Muc Ba cumo6 oOkcHAW TysNapuEH  MIIKOpHIf  OpHTManapia

KalTapUJIMIIKTa acocNaHraH ycymap.

II. Vwkopmii opuTMaza KH3uM KoH Ty3H, Gaimkaua K0 aifTranza, Kamiit

rexcaunano-(111) depparhu Kaiitapunuimra acoca1anra ycyiiap.

III. Anppernx rypyxnapura ora 6ynras KaHnapHi HIKOpHii IpHTManap/a

Hoz GHiIaH OKCHIaHWIINTA acocaHraH ycyanap.

IV. Kanjnapuy KonopHMeTpHK aHHKIIAL yCy/IapH.

Muc Ba cHMO6 oOKCHIHM TY3IAPHHN  HIUKOPHil  3pHTMANapia
KaifTapuuiMiunra  acocnamran yeyanap. bymapaan CuSO; i MmKopuit

spuTManapuzad (demuHr opurmack, Gapsu Xomnapa Jhiopd sprmMack)
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e
oﬁnanammraﬂ ycymlap KeHT TapKanaraH. KaHTapuiaraH MHC MHKIOpPHAS
aHUKJIAW ycynwra Kypa Oy ycnyGnap Kk Maiijia rypyxJjapra 6ynunanu:

1. Kananapuu uykmara Tymrad MHC MUKIOPHTa Kypa aHMKJIall.

2. ®enHAr CYOKITHTHHI THTPAAHraH SpHTMalapuian Goiianadunl.

Bupuuun rypyxra teruuumn 6yuiran yeynnapaa aactiaad 4ykmara Tywmras MHC
MMKIOPH aHWKIAHa{H, CYHTpa TaJKMKOT OTHNIAETTaH HaMyHaJarn Kaenap
MHKZOpH Xycobnanazan. Muc MHKIOPHHH aHMKIaW iiyinapura Kypa BasHii Ba
XaKMuUil yeyniap axparHiaam.

Basuim ycymnap muc (1) oxeuaan (Cu,O) meramn mucra (Cu) aitnantupum
Ba YHH MHKIOpHHH OeBOCHTa Tapo3uJa TOPTHII OWJIaH aHMKJIAIUra acoCiaHraH.
Meiicen Ba AnnnH ycysiapy aiiHaH Ba3HIM yCysiap Xucobnanaam.

Xaxmuii Metomtap uykmara tymrad Muc (I) oxciau (Cu,O) MUKIOpHHEH YHH
IPHTHINZAH  KeHMH TWTpawl  ycynun OuiaH  aHMKIAWra  KapaTHiras.
MumnaTiagurad  peakTHB Ba aHMKIAWl TeXHHKachra kypa Beprpan, Makc-
Munnep, Bpync, Konsrrod sa llloopno Xakmuii ycynnapuumn (apkiai MyMKHH.

Mxkunun rypyx ycymiapupa jacmiab uHBepT KaHx OyiiMuya THTpJaHraH
Gemnr cylokmury Taiiépnasamm, KeiluH oca Oy CYIOKIMKHM MabIyM XaXMH
PeyLHANaNTaH KaHIapra sra 6ysiran GuibTpariap (aHHKIaLIHM MaKcajura Kypa
A éu B dunprpamiap) Gunan tutpnanagu. Turpianran (DeMHT CYHOKIMIHIa
TAJKHKOT JTHIAETraH MaXCyJlOT HaMyHacH CONMHMO, Oy CYIOKIMKHH OIIHKYa
KHCMH KaHAHHM CTAaHIApT 5pMTMAacH OHiaH aHMKJIAHTaHWAA XaM YCYyJl MOXHMATH
y3rapmaii.

Kusna Kon Ty3n nukopuii 3pHTMaiapiHi KaliTapHINIIHCa AcOCAanran
KauAJapHy amuknam ycywiapu. By ycyn pexynusnaHajuraH KaHUIapHH
MIUKOPHI MyXMT/Ia KHM3WI KOH Ty3WHH CapuK KOH Ty3ura KaWTapHIHINHTa
acoc/anraH.

By rypyxnaru ycymiap 03MK-OBKAaT MaxcyJOTIapHHHM TaIKMKOT/IAUIAA KEHT
nuatuaaau. By ycymnap KoHRAK Ba JIMKEp — apoKIM  MaxCyJOTIapHK

TaJIKHKOTIIamua ¢epp01mamm, KaHJ0JIaT MaxcCyJIOTJIapHHH TaJIKHKOTJIaIja
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QEPPHLIMAHUI BAa KOHCEPBAJaHraH MaxCyJloTIapHH TaAKHKOTIaWaa 3ca
IMaHATITH ycynnap ae6 HoMIIaHaH.

Anbaeruj rypyxjaapura sra 0yaran KauanapHin HITKOPHIi 3pHTManapaa
o1 OHaan OKCHIJIAHMINNIA ACOCHAaHIaH ycyarap. By ycymiapua iomui
anbJOKAHIJIapHU  MLIKOPMA MyXMTAa MHKIODHH OKCHNami KOOWIMATHAEH
doiinananunann. By rypyx ycymnapura Bmmsmrerrep-Ilymt ycyms, Kym
XoliapAa IIIOKO3aHM  (GpPYKTO3a HIWTHPOKHAA ifOAaMeTpHK aHHKiau Aed
HOMJIaHAZIWTaH yCYJI TErHIINA.

Kananapan  koNMOpHMETpHK — aHMKIam  yeymiapu. by  ycymiap
peylHMsANIaHaIiTal  KaHIIapHu 0ab3d paHrcH3 OGHpHKMalapHH Typau Oysiran
MOZZIaNap XOCHJI KMAHG KaHTapHIMIIMIa acocHaHraH. Bysumil HHTEHCHBIWIHIA
Kypa TaKHKOT 3THJIAETTaH 3pUTMazark Kanjuiap MHKIOPH aHHKIaHa/iL.

By ycymnapuu yaura Xoc XycycusTH TAZKMKOT OTHIAETraH HaMyHaza
MaBKy[ GYiraH KaHIAapHH yHYamiK I0KOpH OyaMarad KOHICHTpaURsIapHHN
AHUKJTAl MMKOHUATHHU APATHINILK XHcoOnaHaan.

Kannnap Gopmurs aHnKiaHaTran 03MK-OBKAT MaXxCysnoTiapi CYyIOK EKi
HOCYIOK KOHCHCTCHLMsra sra Gymumu MymkuH. Hopman mapouTiapia cylok
KOHCHCTCHUMSUTH MaXCyJIOT/Iap/ia KaH/iap SpHTMa Kypunnmmia 6ynam. Hocyio
KOHCHCTEHIMSUTH MaXCyJIOT/apAa 3ca KaHiuap Maiifia KpHCTannap KypHHHIILIA,
amMopd makiaa (kapamen Maccacuaa) €ku Xyxaipa WapdaTHIarH SpHTMAnapaa
(meBa, cab3aBoTnap Ba Gomkanap) Masxyz 6ynann.

KaHlD'lapHn AHHKJIAIIHH 3HT 3apypm“1 mapT/iapHaaH 61pH, ynapHH TO3a
XOJary CyBJIH 3PUTMANIAPHHU OTHLI XMCOONaHaH.

CYIOK KOHCHMCTEHIMSATH MaXCyloTiapiaH KaHuiap JpHTMAlapHHH O
Y9yH TaIAKHKOT 3THJIAETTaH MAaXCyJOTHH MablyM MHKIOpPHHH (é}m xa)KMHH“)
CYIONTHPHII Kepak 6ynann. Hocyiok KOHCHCTCHIMANTH MaxCy/lOTIapAa SKCTpakT
taitépnanany. Tal€pnanran spurManap €Kd IPHTManap TaXJIHIrA  XalakuT
GepyBuM Hymmom Mommanapiam oson Kumiran Oymmmm nosim. Ilakapru

AHUKJIAL YH9YH Y HHBEPCHSJIaHHINH KEpaK.



3.5.2. TagKMKOT STHIAETraH MATePHATHH TAXJIHITA TAHEPIAIT Ba s

IKCTPAKTJIAPHH Taiépiam

OKCTpaKmIap Ba SpHIManap TaAKMKOT STHJIAETTaH MaxcysnoTipra 6yaran
aMaljard  CTaHJapIiapra Kypa axpaTuO® ONMHraH Ypra HaMmyHajapiaH
Taiiépnanaan. Arap MaxcyJoT KaTTHK KOHCHCTEHUMsra sra Gynca, y onuuHiaH
MaiilalaHHIIe Ba KaHIHM MaxCyJoT KypyK Maccacura Kaiita XucoOnam ydyH
OommKa MaXCyJI0T HaMyHa YIYaMuJa HaMJIHK aHHKJAHHII 3apyp. Arap TaJKHKOT
ITHNAETTaH MaxcynoTaa &F MaBxkya 6ynca adup €paamMmua dKCTPAKUMSIIAHHLIN
Kepak.

Taxun ydyH ONIMHaJHTaH MaTepHa HaMyHa Yimdamu. TaaKUKOT dTHIAETTan
HaMyHaJa KyTHIAaTraH KaHA MHKIOpHTra OOFNHK. DKCTPaKT MaxcysoT HaMyHa
ymuaMHaaH uryHAail Xuco6 6inaH TailépaaHMIIN KepaKKH YHJAard Iakap MIKIOpH
0.1-0,5 %uu Tawkmn stckH. By mapT WYHHWHT YYyH XaM 3apypKH, KHMEBHil
PCaKTHBIIAP TErHILIN KOHUEHTpaunsuiapaa Taiiépnadaan. KOKopnaa Kaiix aTHaran
Tamabnap Oysmnrasma Taxamn YTKasHW KHIMHJANIaJH Ba TaJKHKOT aHHKIHTH
nacasyiy.

Hamyna ynuamusu TYFpu onull yuyH TaAKHMKOT 3THIAETTaH Maxcy/loTAark
TaXMHHHIT KaHI MHKIOPHHH GHJIHII Kepak.

OKCTPaKTHH TaliEpiall yyyH aBBaJIO MaxXCyJIOT HAMYHA YT4aMHCH g XakMH
¥, mu 6¥nran konbara yTkasunagu Ba yHZaH ¥, MIJI OKCTPAKT THHAMPHII ydyH
XaKMH V; MJIJIH Y4oB Konbacura onunam. By Xonja Taifépnanran 9KCTpakTaarn
AaKap MHKIOpH X Kyiinnarn opmyna 6yiinya XucobaaHMIIN MyMKHH:

,_8k-V,-100
oA
Oy cpna,  k - TajAKMKOT 3THIAETTAH MaXCyJIOTHA MaBXYUTHTH TAXMHUH
KHMJIMHAETTaH KaH/ MAKIOpHTa Kaiita Xucobnanr xo3gduuments

(Maxcynornars kana Mukzops 80 % 6¥nranaa k= % =08,
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KaHJ MEKAOpH 15 % 6ynranaa sca k= %:0,15 Ba X0Ka30);

100 - hom3ra KaiiTa XHcobmam.

Arap THHIMpHII OHp Yi4oB Konbacupa amanra ommpuica, ynaa opmyaa
Ky#HHars KypuHura sra 6ynanu:

e g+k-100
4

OKCTIpakTiiap CyBAa €KM CHOHPTAA Taiiéplanumy MymkuH. CyBmn
3KCTPAKTIIAp TaJKWKOT STHIAETTaH MaXCyJIOTAa WaKapAaH Tawkaph 6omka rypyx
yrieBojiapy MaBkya 6ynMarania Taiiépnanand. CyBIH IKCTpakTiap yMyMHit
peAyLHANanTal KaHUIApHH aHHKJNAl y9yH Kynaid. CIMpTIH O9KCTpakTap
TaAKMKOT OTHJIAETTaH MaxCyJOTAaH (aKkar KaHUIADHH @KPATHII 3apypHATH
Oynranna Taiiépnanaam.

CyBnu OKCTpaKTIapHH TalEpnam ydyH TaIKuKOT 3THIAEITaH MaXcysioT
HaMyHacH MaiilaJaHHIUM Ba YHTa JTHCTHJUIAHTaH CyB KyifWnMwH kepak. Bynna
MaxcyJIOTAard KaHIUlap HaMyHaJaH CYBJIH IKCTPAKT k)“'pm{mmma aXpanajH. E)’
apaCHHN UCHUTHIN OPKAJIA TE3NAIITHPHIL MyMKHH.

CyBnn 5KCTpakT/IapHH TalEpralaa HaMyHara CoBYK, HCCHK CYB EKH CIIIp
6unan HIIOB Gepunay.

CoByk cys GumaH nmuio GepHinia MaiifanaHran MaXcynoTAarn KaHiap
XOHa XapopaTHIArH JHCTHUIAHTAH CyBJa OHp MapoTaba SpHTHIAIA Ba 3pHTMAra
yTKasunand. ByHMHT y4yH TaJKHKOT 3THIAETTaH MaXCy/IOTHH TETHILTH HaMyHACH
TopTHO ONMHAaAM Ba y IMCTWUIAHTAH CyB EpjaMiia BOPOHKA OpKaui 3ud
gnunanMTaH  KOMKOFra ora 6ymran ymdos kombacura yrkasmnamn. Bywma
MUUIATHNANTaH YIYOB KOJNDACHHH XaXMH TaJIKHKOT JTHIAEITaH HaMyHanarn
KaHaA MHUKZopura 6Gormk 6ymu6, 100-500 M1 HM TAWKMI 3T (TAAKHKOT

9THNAETraH MaxcyJIoT KypyK MOAAAcHHH Xap 6up rpammira taxmunan 50-100 mn

JIH CHFMM OJIMHAaIH). Byl-ma CYBHH XaXXMH OJIHHIaH K002 XaKMHHH % KHCMHJAAH

10KOpH OYIMaciTury Kepak. SIXIH apanamTHpHIrad, 3apyp Xomapaa konbamaru

CYIOKIMK JlakMyc G¥iinga coma Guian Heiftpannamamy. Bymwnr yuyn xonbara
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ynnra 15 %nu NaHCO, sput™ack Guas HeliTpayuiaHan.

Mcenk cys Guman uuoB Cepuiuja TaAKKMKOT OSTHNAETraH HaMyHalaH
Hadakar Kanjap, Gaki XOKOpH MOJIEKYJIAp YIrJIeBOJIap XaM aXpanaji.

Hcenk cys Onnan o Gepuiiny adp3a/uiury KanutapHi Hucbatan Tes
SpHTMara YTHLMAnp. AMMO, CCHK CyB Epaamuia MIWIOB GepHulHH Tapkubuma
aHyYa MMKJIOpAA Kpaxman Mapxkya Oynrad MaTepHannap yuyyH Kyjulam MYMKHH
IMac, YyHKH Kpaxma Kieifctepra ainann® GuibTpIaHULDIHKM KHUHMHIAWTHPAH.
By yeynna, cylokimk seiitpamnanray, konba cyB Xxammomuna 30 MuH faBoMHAa
HCHTHNIAH.

CyIOK 03HK-OBKAaT MaXCyJIOT/IapHHH (BHHO. Iapbar, cHporn, KyIOJTHpHIraH
cyT Ba GomKanap) TaAKMKOT JTHIIZA SPUTManap TETHLITH XaKMJard YiI4oB
Konbanapuia HaMyHawH XOHAa XapopaTHHard IHMCTHJUIaHTaH CcyB Omnan

cylontipuul Jiynu Gunan Ttaitépnanagn. CyB MHMKIOPH YI4OB KOJIOaCHHH y

XaKMHIAH OUIMACITHTH Kepak.

TankukoT STHNAETran MaTepHaniaH IKCTPAKT Ba IpUTManap Taiéprawzia
ynapan pH Hu kamaiinmmra onu6 KemyBdM OpraHMK KHCJIOTajap Ba YNapHH
Ty3napH XaMm akpanamgd. KucinoTanmm MyxXuTaa aucaxapHi Ba TIIOKO3WANAp
THAponH3ra yupaiimn. By ¥3 ypHmaa TaaKMKOT OTHNAETraH HaMyHaja
peAYLHAIaNTal KaHUTapHH I0KOPH MHKZOPHHH KaiiZl KHJIMHHIINTA ONHO Kenamu.
ByHH ONIMHM ONMIN MaKcaJuja, SKCTPAaKT Ba 3pMTMalap Taiépruamja MyXHT
PCAKLHACHHH JOMMHI Ky3aT6 Gopuiu Ba arap 3apyp 6yica Tesna nakmyc 6yiinya
cona Owiad Hefitpalandmy Kepak, ONMHTaH OSKCTPAKTIap Ba OSpHTMAanap
TapkuOu1a HadakaT KaHmlap, WIYHMHTZAEK, Kavaiap Kabu KaifrapyBUaHIHK
XycycHaTdra ora Gynran 6yésam Ba myOun Moamanap, OKCHIUTap Ba YNapHH
THAPOJM3NIAHMLI MAXCyNOTIaph Ba Gowka Moaaanap Masxya 6ynub, ynap taxiun
HaTkanapuHy omupay. lynunr yuyn 6eBocura TaXmwiHe GoIUIamaaH ONIMH
TAIKHKOT 3THNAETTaH HaMyHa YIYaMHIAH OKCHJUIH, IIYHHMHT/EK XyOut Ba 6YEBun
Mojylanap axpatHO ONMHHUIM Kepak. ByHIa TaJKMKOT STHIAEITaH SpHTMa Ba
3KCTPAKTJIAPHH THHAHPUIHIIN coaup Gynanu.
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IKCTPaKTIApHH THHAHPHIN Ba A Ba B duabtpaapun Taiiépram. O
Meta;iap Gy€suy, AyOMN Ba OKCHIIH Momianap Ounan GHpHKHO wuykmara
TylyBYH SPHMAaHIMran KOMINeEKC GUpUKManap Xocwn kunaau. THHAHpHII yuyH
OflaTia CHpKa KHCIOTACHHH KYPFOIIHHIIH Ty3NapH HULIATHIAH.

A duasTpaTHN Taliépaanr.

TuHIMpHII Y4YH KYII XOMIapia CHPKA KHCIOTATH KypFOWMH &K
KYPFOLUIMHIIM CHDKA SPUTMalap MUIIaTHiaaH. Ynapuu Gup-oupupan dapku
WyHAaKkH, OMpHHYHCH HeliTap) peakuisra ora 6¥ica, WKKHHYHCH 3ca KydcH3
HIIKOpHMIl peakuusra sragup. Y ki Oy JpATMA HIIATHArAaHZA XaM Kamx
PHTMAaCHHM PEaKLMsACH PEaKTHB CONWHTYHYA BA YHAAH KeiiuH Heiftpan 6yne
konuuy  Kepak., Kyucus MWKOpHH peakumMsna (KYprowmean cupka KYNPOK
CONHMHTaHja) KaHunapHH (QpyKTo3aHH) KyPFOMMHNH caxapiuiap chdatiia
uyKkMara Tywuwu XxaBu Mmasxya. Kyucus kucnorann peakuwsa aca (cupxa
KICNOTAaNH  KYPFOIIMH  KYNPOK  CONHHTAaH[a) JMCaXapHUUIapHH  KHCMaH
THAPOIM3JIAHUIIN COAMP OY UM MyMKHH. MIKOpUii peaKkwisHu 3apap/i TOMOHH
fAHa LIYHZaH Hl’)OpﬂTKH, KprDIlIHHHH CHpKa KaHIUIADHH OKCHJUTAuIH MYMKHH.
BynapHH XaMMacH TaxJIWJI XaToiuKnapura caba6 6ymanu. LIyrusr yuyn apurma
THHAMPWITAY, YHJaH KYPFONIMHIH OPTHKYA KHCMH aXpaTnb omimmm Kepak. By
Makcanma HaTpui cynbdatHH (Na,SO,) TyHMHTaH 3pHTMACH EKH HaTpHii
ruapodocdaTay ( Na,HPO,) 20 Yonu spuTMack Hmnatiiam. Na,SO, Hi OpTHKYA
CONMHMLINTA XaM HYJI KYHHIMACIHK Kepak, YyHKH cHpKa KHCIOTalH KYPFOIHH Ba
HATpHH Cynb(haTHH Y3apo TaBCHPHIA XOCHN OYNTaH CHpKa KHCJIOTaTH Hatpuit b
(QIBTPAT Talf€pianiia makap HHBEPUHACHTA TYCKUHIIK KiTa.

Pb(CH,COO), + Na,SO, - PhSO, +2CH,COONa

By XonaT, IIaKapHHHT TYIMK MHBepcuschEl pH ra Gopmukmirk Ounan
TywyHTHpHNaau. CHpKka  KMCTOTanM HaTpuii  WIAKAapHH  HHBEpCHANAwpa
CONMHAJWIAH XJIOp KHCIOTACH OWiaH peakiusra KHpHmub 0304 chpka
KHCTIOTAaCMHM  XOCWI KHlaiy, y 3ca KydcH3 JMCTOUWIUIAHAJNraH KHCIoTa

xucobnaru®, Myxut pH Hu macaiftupanu:
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CH,COONa + HCI — NaCl +CH,COOH
By Xonma wakapH# TYJMK MHBEPCHMACH pyii OepMaliiM Ba Taxiui
HaTHKaNapH macasiu.

By MyMKuH OYJraH HOQHMKJIMKIIAD Ba XaTOJMKJIADHU OJIJAMHH ONMII
Makcagmaa (uubTpar Taiépnamna KyHunarn mapTiapra puos KWIHIIN JIO3HM.
IOkopyaa KypcaTuirad ycymiapayu 6upy Oy#uda onunran Helrpan skcrpakrra 30
%nH  KYPFOWMHIH pEaKTHB Cy3MalH YyKMa XOCHN OYNMIIM TyXTaryHua
ToMunnaTHO Kyinnaan. Illynpad keiuH, 3pHTMAa pEaKUHMACH TEKIIMpHIAAH Ba
3apyp Oymca coja €k cupka KHciaoTach OHNaH HefiTpannaHajau, konbara yHu
Genricuraya JUCTHUIAHTAH CYB KyWHJIAJH, apalaliTHPHIAJAX Ba KYPFOLIHHHH
OKCHJL, yOmn, 6YéBun, mekTHH Ba GoluKanap OMIaH XOCHJ KWITaH dpHMai/IHras
OUPHKMANapHHH @KPAJIHLIM Y4yH JaBpHil apanalTHpa TypHb THHY KOJIMPHIaIH.
1-2 coar yrray spuT™Ma Koro3nu QHILTP OpPKamH KypykK Konbara ¢hunbTpnanaim.
ONMHTaH (PMILTPATAArH OPTHKYA KYPFOIIMHIHM TY3JIApHW @XpaTHO ONMOI YHUyH,
nunerka épaamuaa onunran 50-100 M ¢ruteTpar Xaxkmu 100-200 M nm Gourka
yinuoB Konbackra YTKasMIanM Ba yHra ToM4MIaThd, PbSO, Eku Pb,(PO,), HH OK
YyKManapi Xocun Oyimmm TyxtamaryHuda Na,SO, €ku Na,HPO, SpHTManap
Kyiunaau. KYpromuunu Ty3napHu axxpaiauiun sAKyHJaHIay, Koj0anars CyloKuHk
JAUCTHANaHraH cyB Ownad konba Genrucurauya erkaswnaay, 20 MHH yTray sca
KyPYK Koibara Koro3jin GHIBTp OpKaii (GHIbTpIIaHaIH.

IOkopH/ia KenTHpHATaH HKKH Konbaja YTKa3uIaguraH THHANPHII YCYITH KyI
MEXHATHH Tanab KHJanH Ba y30K BaKT JaBOM dTaad. Kyumimua ¢GunsTprammm
YTKa3MaclHK Ba SKCTPAKTHH THHAMPHIHLIMHH TE3NAIITHPHII Y4yH YHH Oup
Kon0aza XaM amanra OIMpHII MyMKHH. By Xoia KaTTa XaXMIH YI4oB konbach
(250 M i konba Ypruma 500 M1 JTH KOIGAHH MUIIATHIT) HILJIATHIAA.

Onunran ¢punstpar A ¢uabTpar ae6 wapTim Homnanamu. A unbTpar
KaifTapuiaanras (penyumsnaHauran) Ba KaHTapHIMaiHras
(peayunsianmaiinuran) Kanaapra sra 6ynau6, yHma Qakar peayLusiaHaIHTaH
KaH/U1ap anuKNaHaad. YMyMuii KaHiap Ba makap MHKIOPHHH aHHKJIAI yd9yH A
bunbTpar yHAarn peayuMsnauManuran KaHUTapHH (11aKapHH)
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pelylitHANana Mrad  MIaKiulapra YTKasHUl yYyH HHBEPCHS KHIHIHIIN Kepa™
Omisazuran GyHzaait o5puTMa wapTiu pasuwaa b GpuisTpar 16 HoMmaHamH.

B dunpTpaTHN Tajiépaam.

b ¢unbtpar A QunbTpatman Taitépnanagy. ITunmerka Gmram 50 M1 A
Quitpar  Xaxmu 100 M 6ynran  ynuos konacura YTkasiwuam, yHra
MeH3ypkanad  3uwimrk 1,19 Gymran  xmop  Kmcnotach  Kyifinamd  Ba
apANATHPHIraHAAH KeiiuH kon6ara 100 °Cra JapaxanaHraH TepMOMeTp
Tymupunany. Illyspaii  Tafiépnanran kon6a 70 °Crava mcwmiiraH cyBmH
XaMMOMTa  TYIIMpHNIafH. OpHTMa Xapopath 67 Craga errau, JoHMMH
pATANTHPHII TABOMMAA 5 MHH CakTaHanW Ba CYHIPa apaaiMa TemHK Ginad
BOZIONPOBOA cyBU Gunan 20 °Craya coByTunazyn. MiABepcus YTkaswiraH apuTMAaHH
yTa HenTHG roGopHI Kepak SMac, WyHKH FKOpH XapopaTia KHCTOTAi MyXHTAa
(pykTo3a napyananum MyMKuH. COBYTH/IraHaaH KelinH konGanapaari CyloRaHK
10 % €xi 0,5 %mn naTpmii rempookcin opuTMach Ginan nakmyc Gyiima
miTpnanam. Helitpannawpan keiing, 3pHTMara AUCTHIUIAHTAH CYB Kyl yau
XaKMH YI9OB KONGAacHHH Gerncuraua eTkasHiay.

Omueran B dunstpatn daxar pelylHsIaHTaH KaHuapra sra oymib, A
duibTpaTia  MaBxyx Oyiran  pemymuananran  Kawuiap B3  akapHd
THAPONH3NAHUIINAA XOCHI GYIIraH pejryIpslaHraH KaRIapan 1oopar.

Omunran  dunbTpamiapmarnm makap MEKIOpH Kyiilifa KeNTHPHIIAH
yoyuiapaan 6upy Gyiinua amnxnanany. O3uK-0BKAT MAXCy/IOTIapHAATH KAHANAD
Mukzopi 100 M1 MaXcymnoTaars rpammiap/a (TKep-apoKii MaXCy0TIap, BHHO,

KOHbAK) EKH omanapna udonananagy.

3.5.3. Muc oxcuau Ty31apH HITKOPHii IpHTMATAPHII

Kaﬁ'rapumimnra acocjaanran ycyJuiap

Vmby rypyx ycymnapuia oKCHIOBIM CHATHIA MHC KyNIOPOCH BA CCTHCT
Ty3HHH MIIKODHH SDHTMacHHH y3apo TALCHPHA ONMHAIHIAH (EMMHT CYIOKIHTH

HIIaTHIIA A,
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Y6y HKKH SHPTMAIAPHH ¥3apo apalaliTHPHIIMIIN NAHTHAA YIOBYH HIIACS

Onnan TabeHpH cabaGi MHC THAPOOKCHAWHM KYK PaHIIIH YYKMacH X0cHn 6ynaan.
2NaOH +CuSO, — Na,SO, +Cu(OH),

AMMo, Cu(OH ), YyKMacH yHH CerHer Ty3u GmiIaH KOMIUIEKC GHpHKMa X0CHI

KWK cababnu Tesna #ykonanu Ba CYIOKIMK KYHOK KOPaMTHP — KYK paHrra

6ysnann. By peakuus Kyiinjaarnya kedaau:

[COOK !COOK
CuloH), +
CHOH CHO ~_
| Cu+2H,0
CHOH CHO
COONa COONa

Peakumsiapian  KypuHM6 TypuOAMKH, CerHET Ty3WHH BasudacH Muc
THAPOOKCHAMHH 3pYBYaH X0JIaTra YTKa3HIUra KapaTHJIraH 3KaH.

DenuHT  CYIOKIMIHHM — aibllo3a CKH  KETOHJapra TabCHp OTHIIHAA
MoHocaxapumtap Muc (1) oOKcHAMHM  KHCJIOPOAM  XMCOOMJA  TErHuLIH
KHCMOTaNapra okcHaianamu. Bynna kaiitapuiran muc  (I) okewam  Cu,0
KYPHHHIIH/A (FUIUT-KH3WI PAHIJIH YYKMa) YyKMara TyIIaznu.

By peakumsnap Kyiuaaru cxemanap 0yiinya kewauu:

COOK COOK
CHO~_ CHOH + Cu0
] Cu+2H,0 —

CHO CHOH

COONa COONa

Muc(I) okenan (Cu,0) CuO HY KaiiTapHIMIOH Ba KaHIIADHA OKCHIIAHHIIH

JaBOMH/Ia acTa-CCKHH akpaJjlajii:
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o

7
2Cu0 + R—C__  — Cu0 + R—COOH
H

Ilynnait  kunu®, YyKkMara TyIraH MHC MHKIOPH OKCHUTaHaZHraH
KaHATApHH MUKJIOPHTa NPONOPLIMOHAN 3KaH.

M (I) oxcHIMHN KH3HIT YYKMAcH YCTHIArH SPATMAHH KyK PaHTH (QemiHr
CYIOKIIMTHHH ~ OPTMKYaJHIMHHM, JeMaK, Taxpubann Oynaaii wapontiaphia
KaHITapHH TYJIHK OKCHUTAHHIIIAH fanonar bepau.

Arap, KaHAJapH¥ aHMKIaWAa (eNHHr CyIOKIMrHAaH WyHAal MHKIopAa
Mie (I) oxenam uykmacu Tymu6, y ycTugars CyloKIHKEH Ky parTH jiyKoica, Oy
KanyiapHi OKcHANaua MHCHH  KOMINEKC  OMpHKMacH  TYIHK
ofinananramnuruay kypearany. By Xomia apHTMana peakHs Giian peaxiisra
KHPHIIMAraH peAylUsIaHral KaHlap cakianut Konras 6ymum Mymxus. bynzaii
XOIaT TajKHKOT THIAETraH (HILTPaTAArH pedyliiiatral Kanmiap Mikaopn 0,5
%naH 10KopH G¥ranza KysaThianu.

DenuHr cylokmrunan (oifIanaHuATaHNa, PHTMA HIIKOPHINHTH TabCHpH
OCTHZA TaAKMKOT STHNAETraH KaHIIAPHH KHCMaH NapyalaHHIH MyMKHHIHTHHN
9pTHOOpra onMmI Kepak. ByHnan TamkapH, (ETHHT CYIOKIHTHEH Y3H Xav
HCHTWITaHAA YHYanuK Kyn Mukaopaa Oynmaran muc (I) OKCHAH MHKIODH
OKCHUIAHTaH KaH/UTap MMKIOpHTa TYJIMK OKBHBAJICHT 9Mac Ba aHHKJamza
Taxpuba HYMM GHiIaH TysuiraH skagsamiapaas GoiiianaHAmra TYEH KelaH. By
KaIBATAPAATH MabIyMOTNap (aKar MabiyM TakpH0a MIApOMTAApH YyHdYH
(olifananuIy MyMKHH.

DEeNHHT CYFOKIMIHHH, YHH YHAaMCH3MHIH ca6abmi, y30K BaKT JaBoMHAA
CaKJIAIl MyMKHH 5Mac. By CyIOKIMK TaXTHIT O/IHIAR TERT Xaxzarn Nel sa No2
SPUTMAJIapHHU apaalITHPHII HYu GHilaH TaifépraHam.

Kaitrapunras muc (I) oKCHIH MHKIOPHHH QHHK/IAUAA XKMIH yCyiiapra

acocnanran Beprpan, Maxkc-Miomnep, [lloopro Ba Gomika ycyJuiap HITaTHIAIH.
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KaHIap, Miakap Ba YMyMHii KaHAnap MHKIOPWHHM aHMKIAOIHK apOMTpak ycymn

Xucobnananu.

Miuc (I) okcHAMHM XaXMHH aHHKIADl YCYIH YHH cynbdaT Kuclorac
épaamuza kywim kucioranu Myxut spatwnrad temup (I1I) cynbdar spurmacuaa
9pUTHIranHAa SKkBuBaneHT Mmukmopparu Temup (II) cynbdar Xxocun Kumiura
aCOCNIaHraH.

Cu,0 + Fe, (SO, )3 + H,50, =2CuS0O, +2FeSO, + H,0

Muc (I) cyms(ar (CuSO,) Mukmopura skeuBaneHT Oynran Ttemup (II)
cynb(haT MUKIOPH NepMaHTaHaT OuiaH THTpIaw #yiu OulaH aHHKIaHAIU.

10FeSO, +2KMnO, +8H,S0, = 5Fe, (SO, ), +2MnSO, + K,SO, +8H,0

Turpnamwzaa capdanray nepMenrasaT Mukaopura kypa mMuc (I) okchmunm
MuKIOpH XHcobnanamu. CYHrpa Maxcyc jkaiBamlapra Kypa aHHMKIAHTaH MHC
MHKIOpHTra MOC KelyBYM KaHAIap MMKIOPH Tommiaan. ByHra xypa Tamkukor
3THIAETTaH MaXCyJIOT/AArH KaHlap MUKIOPH (POM3HHH OCOH XMCOOIAII MyMKHH.

Ac6o6 Ba wnxoszmap. Xaxmu 100, 200 Ba 500 ma Gynram ymyos
konbamapu; 10-25 My M YI90B UWIMHAP/IApH; TEXHHKABMH BAa aHAIHTHK
Tapo3inap; 150 M1 TH KOHYCIH KoJ0anap; THTp/AM KypHIMACH; CYBIH XaMMOM;
ITHIIANH BOPOHKA; YHHH MAHUIGanap €Ku coar oiHamapu; 20 My M mHmeTka; 3
MHH JIH KyM coaTap; (pHIbTp KOFo3i.

Peaxtusiaap. ®emunr Nel spurmack (40 r Kaiita KpHCTaIUIH3alUMsIaHTaH
CuSO, xaxmu 1000 mx 6yaran yayoB konbacHaa AUCTHIDIAHTAH CYBJA SPHTHIAH,
JpuTMa cyB Ownan konba Oenrmcurasa erkasmnaan); Qeamnr Ne2 sputmacu
(xaxnm 1000 mn 6ynran Yoo konbacuaa nacwiad 200 r cersHeT Ty3H dpHTHIATH,
cyurpa 150 r yioBus HaTpHMil CONMHAAM Ba y XaM OpHTHIray, 9pHTMa
JIMCTHJIIAHTaH cyB Gunan konba Genrucuraua erkasunanu); dennur Ne3 spurMacu
(50 r Temup (III) cynsar Ty3m ynuoB xonbacHpa yHYanMk Karra Oymmaran
MHKIOpJIard IMCTWUIAHTaH CyBJla SPUTHIIAAH, CYHIpa YI4OB IMIHHAPHAAH, Konba

nesopnapy 6yitnab, sxmérkopauk 6mran 108 ma (200 r) suwmmarn 1,84 6ynran
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GynbhaT KHCIOTACH KyHHIIAAW Ba apalaliTHPHITAHAAH KeifHH QHCTHNAHTAH ¢y
6inan konba Genrycurada eTkasmiam, Fe,(SO,), Ypaura 86 T TeMHPaMMOHHILTH
KBACIIap MUUTATHIMIIA MYMKHH), KaJqui IepMaHraHar sputmach (5 r KO,
1000 M aMcTHATaHTaH CyBAA IpUTHIAIH).

Kanuit nepmaHranaT THTpHEN Genrunam yayn unay uanmranapaa 0,40 r
Lage] KHCJIOTalM aMMOHHE TopTHO onMHany, yEra 100 Mi JHCTHIUIZHTaH CyB Ba
2 mn 3wumarn 1,84 6ynram cynedar kucnorach comusami. Mmmmra CYBIH
XaMMOMra SKOMNAamTHpHING, apanamTapum xasomiza 60-80 °C Xapopatraya
NeuTHnay. VIcuTHITaH SpHTMa Kanuil NepMaHraHaTHH HINYH SpHTMAcH Orian
KH3FHII OYANHII XOCHII GYIryHHYa THTpIaHAMH.

Kanuit nepmanranatau muc 6yiimua TiTpH Kyifumarn dopmynara kypa
XHcobnananu:

g-0.8954
porss

6y epra & - LIABEJI KUCIIOTATH AMMOHHI{ MHKIODH, T
V - Kanuit rlepMaHraHaT 3pHTMAack MAKIOPH, MI;
0,8951 - I1aBeJI KMCIOTANX aMMOHHIHH MHCra KaifTa Xico6nau
ko3 GrimenTH.

Pexymusinanran kampuapmm ammkuam. Pegymusuianrad Kaawiap A
¢munsTpaTaa anmknanam. Konycm konGara mimetka Gunan 20 At A guasTpat,
20 mx Nel peaktue Ba 20 M Ne2 peakrs comsramy. Xocun 6yaran apananma
achecT Typ opkamu McHTHII acGoGHra KOMNAWTHPHIANH, CYIOKINK [03acHIa
GupHHuM nyQakuanap naiigo Gynrynua wcuTHnamu Ba my onpan Gomnab yu
MUHYT KaifHaTminanu. Kaitnatunr oxupnaa konbajari CYIOKMIK KYK paHria
KONMIOHM KEPaK Ba YHYAIMK Ky Gyrmaran Mukopia MHC (1) OKCHIMHI FHIITIIH —
KH3WI YYKMAacH Xocwn 6ynanu. Arap KaifHaTdua CYIOKIHK KYK pPaHTHHH
iiyKorca, By TanKWMKOT aTHnaéTran spuTMaza 100 MT iar KYNpOK Kan Gopmri
cababmn 6apaa muc (I1) oxcwmu Muc (I) okcHHTa YTTARTHTHHH anTiatams. By
X0JIa aHUKJIAIN KaM MHKIOpHary A dunsTpat Guian AHa KaiTapunazn (Guibtpar

ONMH/IAH AUCTHUIAHTaH CyB GHnan 1:1 HuCGATAA CYIONTHPHIAMH).
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KM3WI YYKMaHH  YyKAIIHra
WMKOH Oepunaam Ba  KyK
cyloKnHK  acbect  duabIp
OpKajli JIeKaHTauus KMIHHaaH

(pacm  3.12). Dunsrprawga

muc (I) oxenam yykmacuuy
dusTpra YTKa3maciuKkka
Xapakar KHJIIHHAaOH. arap ‘lyl(Ma

3appadaiiapy 9pHTMa I03achza

KHCMaH cy3u0 ropran Gyica,

Pacwm 3. 12. Typnn acbect GpuiabTpiapu

yara  95-96  %mm  omun
CIUPTHHH OMp Heua TOMYMCH TOMH3WIATH Ba 3appayanap uani TyGura uykanm.

DunbTpiamja OKCHUTAHHIIHE OMAMHH oy Makcaauaa muc (1) oxcmmr
XaMMa BaKT CyIOKIHK OnnaH Konianran OYynmmm kepak. BHMHr yuyH uykmam
Kon0a (uiIbTPIAI JaBOMH/A OFAMPHITaH XOJaTAa cakiaHaau. MHC YyKMacHIaH
XaMMa CYIOKIHK (MibTpra YyTKasmwirad, uykma yctara 10 Mo omamezax
KaifHaTHITaH (KHCJIOPOJNaH 0304 KWINHTAaH) HCCHK AMCTHJUIAHTAH CyB KyHHIajH,
YYKMaHH MM TyOMra 4yKIMra HMKOH Oepuiiazy Ba CcyB yma QHIBTP OpKami
yTkazunagu. Muc uykmack Ba (GUIBTPHM IIyHOail TapTHOAa 10BHI 2-3 MapTa
Kaitrapunany. Yykmann cys GuiaH FOBHLI SKyHJIaHray, ¢punbTpany konba Gowxka
T03a K062 6unan anManTHpuiany ki GuIbTpaT TYKHNHG Konba AMCTHILIAHTaH
cyB Gunan 2-3 Mapra yaiinnanu.

Konbanars muc (I) okcHan yykMachra SXIIH apanallTHPHIU JaBoMHAa 3-5
M Ne3 peakTHBH KyiWiagu Ba MHC YYKMaCHHM 3PHTHIIMIIHY aMalira OMIMpHIIaIH.
Bynna uykma panru Te3nnk Gnnan EpKHH KH3HJI PaHT/IaH KOPaMTHP-KYK paHrraya
y3rapanu Ba KeiuH KYK-ALIHI PaHIIH THHHK 3pUTMa Xocki 6ynamu. Arap 3-5 M
Ne3 peakrin muc (I) OKCHAMHN TYNIHMK 3PHINH YYYH eTapnu Oynmaca, SpHTHII sHa
2-3 mapta Kaifrapuiaau. Muc (I) okcHau 4¥KMacH TYJIMK 3pHray, 5pUTMa YHUaIHK

katra Oynmaran kucmmap Ouman ¢unbTpra Tymn6 komran muc (I) okcumm
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S3ppayaNapHHH JPMTHIN MaKCaauia WMIIANH TaHEKya OHIaH apanamTHpnS
AaBOMHAa ywa ¢unbTphaH yrkaswnamd. Komycmi konba sa ¢unetp Gup Hewa
MapTa yHYaJIMK KaTTa OynmaraH AMCTHIUIAHraH CyB KHCMIIapH OWnaH 10BHIaIH Ba
ONHHraH (UIBTPAT NEpMaHraHaT Kaumil dpHTMacH Gmwian 1 M JaBoMiia
TiJKOMMali/Iras KyucH3 Ki3HT G smHi XOCH KIIMHTYHHYA THTPIAHATH.
Xucotuiam. TaJKKHOT OTHIAEITaH HAMYHAZaTH KaHUIAp MHKIOPHHN
XHcodnai yuyH Kyiinzarnnap MUKIOPHHH aHHKJIAL 3apyp:
¢ TaaKUKOT oThiaéTran 20 Mn A $misTpataa MasxkyA 6yIraH pelylHAIaHTan
KaH[1ap TOMOHMJaH KalTapHIaTHIaH MHC MHKIOpH;

® KalTapuiran Muc MHKIOPHTa MOC KEJyBYH KaHUlap MHKIOPH;

® 20 mx A duistpatra Moc KEJTyBYH MaXCyJIOT HaMyHa YTYaMHCH.
Penyumananran KaHanap TOMOHHAAH KaiTapuiraH MHC MHKIODHHH
AHHKIalWw  yuyyn 20 wmn A GHIBTpaTHHA  THTpNAWTA cap(anran Kamnit
NepMaHraHaTt MHKIODHHH  KaNlMif IepMaHTaHaTHH MHC 6yitnua  THIpIHra
Kymaiftapinu sapyp. Arap Trpriawra Mic G¥ia rpn 10,02 s 6¥mran 10,2
MI Kanuii TlepMaHraHaT OpHTMAcH capdmanran 6ynca, yHza 20 M1 A
¢rnbTpaTaarn Kaniap Tomoumaan 10,2:10,02=102,204 mMr Mic KaiiTapiiams.
Kaitrapunran muc MHKIOpDHTa MOC KeNnyBYH KaHUIap MHKIOpH 3.5-xasan
6yiinya aHuKIaHau.

3.5-majsan

Kaiitapuiran Muc Mukopura Moc Ke/TyByli KaHUIap MHKIOPH

Cu,mr | Wusepr | Cu, mr | Hasepr | Cu,mr | Husepr | Cu,nr | Hizepr
LIaKapu, 1IaKapy, IaKapH,
MI™ MI

! 2 3 4 5

20,6 10 64,8 33 105,7

22,6 11 66,7 34 | 1074

24,6 12 68,5 35 | 1095

26,5 13 703 36 109 | 59 ‘148,5\ 82

28,5 14 72,0 37 | 1126 | 60 | 1500 | 83

30,5 15 74,0 38 1143 61 \151,6\ 84 \




1 2 3 4 5 6 7 8

WS 16 759 39 115,2 62 153,2 85

34,5 17 T77 40 117.6 63 154,8 86
36,4 18 79,5 41 1192 64 156,4 87

38.4 19 81,2 42 120,9 65 157,9 88

40.4 20 83,0 43 122,6 66 159,5 89

423 21 84,8 44 124.2 67 161,1 90
442 22 86,5 45 125.9 68 162,6 91
46,1 23 88,3 46 127.5 69 164,2 92
48,0 24 90,1 47 129,2 70 165,7 93
49,8 25 9129 48 130.8 71 167,3 94
51,7 26 93,5 49 132.4 72 168.8 95
53.6 27 95,4 50 134,0 73 170,3 96
55,5 28 97,1 51 135,6 74 171,9 97
574 29 98.9 52 1372 75 173.4 98

593 30 100,6 53 1389 76 175,0 99
61,1 31 102,3 54 140,5 7l 176,5 100
63,0 82 104,0 55 142,1 78

Amannéraa, TaAKHKOT JTHNAETTaH IPHTMa TOMOHMIAAH KaHTapHIraH MHC
MHKIOPHHH JKaJBaNAa KeNTHPHITAH KHIMaTiapra aHMK MOC KEJHIUH XO0NaTiapH
Kysla kaM. Macanan, Xico6nanran 102,2 Mr MHC MHKIOPH kaBanza iyK. Byrnait
Xolapia aiiupmani MuTepnonuus ycynuuan Qoiimananunagn. By ycynna,
MIUUTHIPaMM YIynulapy Yerapalapiiia MHC Ba KaHUIap MHKJIOpJapd ypTachaa
YHM3HKIIH NIPOTIOPUMORAITHK MaBXy Aed dapas KHunHaxH.

JXKanpanian Xucofnanran MHC MHKAOPHTA 3HI SAKHH KarTa Ba KHYHK
KuifMatiap Tommnamu. By 100,6 Ba 102,3 mMr muc Muknopu 6ymu6, ymap
TeruuUinya 53 pa 54 Mr peayuMsnaHraH KaHaapra Moc kenaad. Bynra xypa, 1,7

Mr Muc (102,3-100,6=1,7) 1 Mr peaymmsnanras Kanmiapra (54-53=1) moc keica,
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yina 1,6 mr muc (102,2-100,6=1,6) 1'6/ 7=0,94 MI' KaHAra MOC Kemajti. Jlemau,

102,2 Mr Muc 53+0,94=53,94 Mr pexyuHsIIaHran KaHyiapra MC Kelazi.

20 MJI TaAKMKOT ITHIAETraH (HIBTPATra MOC KeyBIH MaxcyloT HaMyHa
YTMAMHHHM aHMKJTANT Y9YH TAaXJTHI yIyH ONHHTAH MaxCyloT HaMyHa §19amHCH Ba
aMaira OMMPHIIraH CYIONTHPHILIADHM XHcoOra omim kepak 6ynam. Macanah,
TaxXIHn ydayH 10 r McaxcynoT onmeu6, THHAMpHI XakMK 500 M 6yTaH YIHoB
KonfacHna amaira OMIMPHITaH Ba KYPFOMMHIN Ty3/1ap OPTHKYACHHH aKpaTHII
yays 100 ma duaerpar 200 M mu ym40B konbackra TkasumHd, KanATapHH
AHHKJIAW yYYH 5Ca yHAaH 20 mn dunbtpar onumran, By xonza 20 M1 iisTpatra
MOC KeJIYBYH MaXCyJIOT HaMyHa YiraaMu

10-100-20

=0,22 (2(
500- 200 ( 2 Ml‘),
TaIUKHII 3TaH.

Tankukor  sTrnaérran  Hamywagarn Kauyiap  MMKJIOpH  Kyiiaart
TNPOMOPUHSAAAH AHUKITAHHILIH MYMKHH;
200-53,94
100- X

_100-5394
200

Jlemax, TanKKHOT THNAETTaH HamyHafa 26,97 % peayuuananran Kan/a,

X =2697%
MaBXKyJ[ 9KaH.

llakapun aHukIam. Ilakap B @unetparna aumknasagy Ba yHAArH
YMYMHUIT eIy (HsTaHTaH KaHUIap MHKIOPH A (IIsTpaTAari kati aHHKIaHaH.

Xucobnam. Illakap Mukmops S mu aminam ydys b ¢umbiparaa
aHMK/IAHTaH yMyMuii pefylusnanran Kammiap Mikzopigas (X;) A QuisTparia
aHMKIAHTaH PEAYLMsIaHTaH Kauaiap Mukgopuun (X,) aiiipui Ba aifpHMani
0,95 ra KymaWTHpHIL Kepak:

S=(X,-X,)-095

Oy epria 0,95 - MHBEPT KAHJHH 1AKapra ailIaHTHPHIN KO3 HIHEHTH.



Kosdduumenr 0,95 wakapHu KyHauard HHBEPCHAIAHHII TeHIIAMAS
Gyitiua xucobnanran:
C.H 0, + Hy,O — CH,,05 + CH 3,04
34222 18,02 180,12 180,12

Jemax, 342,22 r maxapHH ruaponmsnaEMmmaa 360,24 r MHBEPT KaHAH

342,22

omiHagn. Bywaad 0,95 r wakap (—=—
. Byn p (360’24

=0,95) MHBepcHsNaHraHga 1 r uHBepT

KaHIH  @Kpamimmi  MabnyM  Oymamu.  MaccanM  OWIMIOM  INaKapHK
HHBEPCHANAHHIINJA YHra CYB MOJEKYJacHHM OMpHKMIIM Xucobmaa commp
Gynamm.

Macanau, b ¢unsrpataa 78 % A ¢unstpatna 70,9 % penyumsnanrad
KaHmwiap Oopnurd aHMKianraH Oynca, Waxkap MHMKIOPH KyHWMIAarMHH TAaIIKHI
KHJIAIH:

(78—70,90)-0,95=6,75%

TanKukOT ITWIAETraH MaxCyJOTAarH yMyMHMH Kananap MuKHopH (X)

Kyiunarn gopmyna 6yitnua anuKnanamu:
X=X,+S
KeATHpHATaH Mucon yuyH X =70,9 +6,75=77,65%.

3.5.4. T'moko3ann ¢pyKTo3a Ba IIaKap HINTHPOKHAA HOJOMETPHK

AHHKJIALI YCYJIH

Ymby ycyn Kanurapun (IMIioxo3a) ansAerHa IypyXuHH HIUKOPH MyXHTAa
¥ox 6unan oxcuanaHumMra acocnanran. Mox GyHaa OKCHUTOBYM XHcOGMaHazw.

Oxkcuutanni Kyifnaary Tenrnama 6yiitnya Keqamn:

A [
R-& 4+ NaOH+1I, =R-COONa +2Nal +2H,0
H
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kit asanap 6yiuda

NaOH + I, = NaOI + Nal + H,0

(0] 0

P g
NaOI + R—cC | —REC
\H oH
o 0
= G
R-&  + NaoH = R-cZ + Hp
OH ONa

Mactna6 iox wmKopuit MyXuTAa NaOl XOCHN KiiamH, y 3ca atoap
Kicnopox axxpatn® mapyananamm. Adxpannb YHKKaH aToMap KHCIOpOA KanIHH
UIBACTHA TYPYXWHH OKCWANAG YHH TMOKOH EKH JIaKTOGHOH KHCAOTACHra
alilaNTHPANH, Y WINKOPHH CCPOGIMIH INApONTHIA TeTHIUH HATPHILNI Ty3ra
alinaxazy.

Bynnait IIapOUTIap/a III0K03a MUKIOpHIT OKCHTAHAIH, KETOKaHUIap 3¢a
OKCHIIaHMaiw. IIyHUHT yuyH TankuKoT 3THIaéTran spuTMaza GpykTosa 6yica
XaM Y TaXnui YTKasWIITa Xanakur GepMaiim. AHHKTAIFA LIaKap Xanawin
Gepmatizu, wyrKH y xam WIIKOPHii MyXHT/a 1021 TOMOHHIaH OKCH/UIARMAIiH.

Kanznapun tynnk okcrman Maxcamiga HIIKop B fox 0pTikya ComHa.
OpHTMaja KaHjlapHu OKCHJUIAHWIIHAAH opTHO Komran NaOl Xiop KHCIIOTacH
KYIIITaH/a SKBHBANCHT MHKIOpP/ATH Tio/i HaTpHit G1iai peakinisra KHpHIIAD

HOZ MeTanu XOCHJI KMJIa.
NaOl + Nal +2HCl =2NaCl+H,0+1,
AXpanub UHKKaH 3pKUH {07 THIOCYL(HT GHIaH THTD

2Na,S,0, +I, = 2Nal + Na,S,0;

Capdnanran iiox muxmopura Kypa IMOK03a MHKIOPHHH Xucodnam

MYMKHH. Ey METON HaQ)axar TJIIOKO3aHH, IIYHHHTACK 9PKHH anbJETHI rypyXura
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Jra Gynran N1akTo3a, MAIbTO3a, TANAKTO3a, EHTO3a Kab¥ KaHIIApHH aHMKJIAIL, <
XaM HIIIATHIHIIH MYMKHH,

TaaKHKOT aHWKJINIHIa PeakuMOH apanaMaznar riokosa (anbaokasanap),
fio Ba HIIKOHM ¥3apo HHCGATIapH TabcHp KTaaH. VOA MHKIOpH I0KopHAarn
TeHraMja Tanal KWJIMHraH MMKIOpAaH 2-3 MapTa KYNpoK CONMHMIIN Kepak.
ByHMHI y4yH TaJKMKOT JTHIAETraH SPUTMAjard aNbJIOKaHIUIADHM TaXMHHHi
Mukaopnin Gunnuw kepak. 0,1 n jiox sputmachuuu ThTpH, 0,012692 ra Tewr,
aemak, 1 ma Gynpait sputmana 12,7 mr fion maexcyaanp. Ilysnai kw6, 3-4 mr
anbJoKaniapra (raoxosara) 1 mn 0,1 1 #iox spuT™Macusn conumr kugos. Arap
TaIKHKOT dTHnaérran guibtpataa 50 mr rmokxo3a Masxya 6yica, Taxamn yuyyx
12-15 mn 0,1 1 #oa spuTMack onuHaaun. 0,1 H HINKOP DHPTMACHHH XakM Gyiinua
io/1 apuTMacra Hitcbatan 1,5 MapoTaba KYNpoK OMHHHOIN TABCHS dTHIAIH.

AcOo0 Ba ;KuXo3sap. 25 M N NUIETKAaNap; THTplall KypHIMAcH; 3uy
émirad npobipkara sra Gynrad Xaxmy 250 M1 M KOHYCJIH Konba.

PeaxTupnap. Wonua kanuiigarn 0,1 1 iiox aputmach (20-25 r foaua Kanuii
CTaKaH/a 03 MUKJIOPAATH CyBJa apuTHiIagy, yara 0,01 r anuigmkaa ynyanras 12,7
r ion commmams. Mox Tmik apHray Ccyoxmk Xaxmu 1000 mu nm ynyos
KonGackra MMKIOpHIT yTKasmnaas Ba Konba Oenrmcuraya NMCTHIUIAHTAH CYB
Kyititamn); 0,1 1 runocynbdur sputMack; 0,1 B NaOH aputmacy; 1 %uu cynsgar
KHCNIoTa 3pHT™MAacH; 1 %nim KpaxMmai 5puTMacH.

Humn yriasmm TapTuon. Iysan tabkuanam JO3NMKH, peakuusiap XoHa
XapopaTHjia KeuaJi Ba aHHKJIAll apa¢HHra EpyFIHNK Ba XaBO KHCIOPOAH Kabm
omuanap Tabcup Kuiaau. IIyHHHr yuyH aHMKIAl OF3H 3MY ENMAajuran
HAHLUIapAa Ba KaHMIapHH €PYFIMK TabCHPHAA OKCHIUTAaHMIUMAAH acpauml y4yyH
KOPOHFYJIHK/Ia aMajira omHpHiany. berona oMuIIapHH aHHKIAUIHUHT KeYHIIHTa
TaBCHPHHM XHCOOra OJIMII YUyH TAAKHKOT 3THIAETraH spuTMa Ounan Gup BakTaa
Ha30paT aHHKJIAIH XaM YTKa3HIalu.

Kanwapny annknam, kanuapan 6omka ycyiap 6MiaH TaKHKOT STHIIAA

Taitépnanral GUIbTpaTIapia YTKa3MIaH.
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25 MJI TAAKMKOT STHNAEITaH (MIBTpar mumerka GWiaH MpoOKACH 5
énuanural KOHyC Konmbara yTkasunamW. Hasopar raxpubackiu yTkasuim ydyH
6up BakTHM y3uma Gowka konmbara IyHYa MHKZOpAArH AMCTHAIAHTAH CYB
conuHamyu. KelHMHYaNMNK TagKMKOT OTHIAETraH (mibTpar Koabacra KaHjaii
peakTHBNap conuHaaurad Gynca, Hasopar Taxpubach xonbacura XaM ainaH 1wy
peakTuBnap conunamu. CyHrpa konbanapra nunerkanap Gunan 25 ma 0,1 H fiox
aputMac, Giopetkaman 37,5 s 0,1 w NaOH spntMach commmapi. Konbanap
npobkanap Guax Enmnazu Ba KOpOHFy okna 15-20 miH TiHY Konmspiiam. 20
MIH yTrad, konbanapra 8 M 1 % cynsdar Kicnotack SpHTMACH COTHHAH Ba
axpannb yuKKad ¥ox 0,1 H THOOCYTb(HT 3pHTMack Gunan THTpnasagy. Tutpram
CapuK GYsimMm Xocun GynryHnya Nasom STTHpHiamk, cymrpa xonbara 1 ma
Kpaxmajl SpHTMACH CONHHAJH Ba THTDIAII KYK paHr iyKoMMarysya fHa J1aBoM
STTHPHNAAW. Arap aHMKJIAW yuyH B dumbtpar ommmca, yHaa Xiop KHCIOTACHHH
METHIIOPAHK MIUTHPOKHMA HeliTpaniaul yTKasmiraiuri TyGailmi THIpnam KyK
PaHTHH 6np11a1mra OYHK-KH3FHLIra y'nu.urma SAKYHJIaHAZH.

Xucofnam.  DHr  aBBano  TagKEKOT OTWETaH  (HTHTPATAY
AIBAOTYPYXJIAPHH OKCHANawra kerrad 0,1 H rumocynsguT 3pHTMacH Ba Jey
HO/l MHKJIODH aHMKJIAHWIIN KepaK. BYRHAT yuyw, Hasopar opHTMAcHzari iiof
THIpJIAlra KeTraH THIOCYNB(UT MHKIODHIAH MINMH TaxpHOajary HOTHR
THTpJIaliTa KETraH THUNOCYIb(HT MHKIOPHHH ailMpH, aiipMaHH 3ca 01 n
THIOCYILOUT HOPManIUrk KoddduimerTHra Kynaiitupui Kepax. OmHHraH 6y
KHHMAT aJlbOKaHUTApHH (ITI0KO3aHH) OKcHpIamra capdiarar 0,1 H iiofra aHIK
moc kenazan. FOkopuaaru Tenrnamanapra kypa 1 mn 0,1 1 fiox spuTMach 9.005 Mr
TTIOKO3aHH OKCHATai M. ByHman Taxmun yqyn omiHra QuibTpaT XOAMIIATH
TTIOK03a MUKJIOPHHH OCOH Xucobam MymkuH. Taxmun ydyH OMHHTaH (umsTpaT
X®KMHTA MOC KEJyBYH MaxCyslOT HaMyHa YYaMHCHHH AHHKIai TypHG Ba
TETMUUTH TIPONOPIMsA Ty3MO, TaJKMKOT JTHIAETTaH MAXCyJIOTHArd IIoKo3a

MHKIOPHHH aHUKJIAall MyMKHH.
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3.6. KireruaTka aHHKIa1I

Krneryatka ¥3umm ycuMIMKIapha TapKaaumu G6yiimua Gapya opraHMk
Mojuianap Ypracuza OMPWHYM YPHUHHM orawnaiau. Y IOKOPH MOJEKYIsp
rnoymcaxapH Xucobnaunb, Tyna rugponusranaa S - A - TI0K03a MOJEKyJanapH,
yaja THAPOJM3JIaHTan/a 3¢ca [ - IIIIOKO3KA 1eobrnosa Xocun 6ynaau. Knerdarka
(1-4) g rmoko3un Gornapn opKanu GHPHKKaH TIIIOKO3a OMPIMKIAPHHUHT TYFpH
samkuphaan nobopar. Kneryarka 1400 nam 10000 rasa rmokosa KOJAWKIapHra
ora. Kieruatka Monekyjajapy HMIICHMOH Xapakrepra sra 0ymu6, muuemna net
HOMJIaHAJMraH Tyramnapra Gupnawrad. Xap Oup muuemia Bonopoa Gornapu
Gunan Gornakran 60 Ta KieTyaTKa MosieKyanapuaan nbopar. Bomopon Gornapn
KJIeTYaTKaHH THAPOOKCHI IypyXJIapizari BOJOPOJ aTOMJIApH XaMJa KJeTdaTka
TOMOHHJIAH aucopﬁuun KHWJIMHIaH CYB MOJIEKYyJllajapH XHCOS“HE amira
ownpmnamy. Kneryarka cysja spumaiiny, ammo Gykaau. Konuentpnauran
cynb(ar KHCIOTacH OuiaH KaifHaTWITaHAa TYJIHK Ioko3ara aimanamu. Kyucus
THAPONH3JIaHNIL/A 3ca Le/uI00H03a IHcaxapuInTa napyanaHaim.

Ilenmono3a, NIyHHHrZEK uemIobHo3araya Yyca€Tran JoHnmappaa, 6awb3i
GakTepusnap Ba Moropnu 3amBypyenapaa Makya Oynaaurad uesmnonasa
depmenTH GHnaH rHAPOIH3NAHIHE MyMKAH. (Daos LeJUToNa3a KaBll KaiTapyBdn
Xal{BOHJap owmKo3oHumarn Gaxrepusnapaa Xam Maxkya ©ynn6, Oy xaliBonnap
Y4yH KIJIETYaTKaHH Xa3M KHWIHII HMKOHMATHHM spaTaau. KieryaTtka onammap
OLIOKO30H M4aK ifynmnan Xey Kaupmaid (epMEHT TabCHPHMZA NapyajlaHMaraHIHIH
cababnu xa3m Oynmaii yTamn. V dakar #yron nuakaark GakTepHsIap TahCHPHAA
KHCMaH IapyaJaHaj.

Kneryarka (uenmionosa) mycraxkam Gupukma Xucobmanrub, ynra Xarro
KOHUCHTPJIAHTAH KMCJIOTa Ba MWIUKOpJIAp XaM KHHMH TabCHp OTand. YHH
aHHK/Iay 6apya ycynnapy KIeTyaTkaHi aifHaH Iy XyCYCHSTHIa acOCIaHraH.

Kneruatka ¢akar §cumamk acocmaarn 03MK-OBKAaT MaxCyJoTiaphaa

ydpaitan. Kneryatka MHKIOPHEH aHHKIAII KaHAONAT MaXxCyIOTIapHHH (IIOKOTa,
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Kakao Ba OOIIKamap), IIYHMHTAEK YH Ba YH MaxCyNOTiapH, McBa-ca63aBoi:
KOHCepBiaap cudaTHHN Haxonaniia HNTaTHIHIIH MyMKHH.

O3KMK-KOBKAaT MaxCy/noTnapuaa KieTyaTka JOMMHH pasumaa y Ounan
Typmida GornaHrinaH iynmom Moananap Kypumiona 6ymagm. By Xomat
KIETYaTKaHW TO3a X0JJa aHMKIAKY KuinHnawtnpay. Kieryarkann annkiai
Y9YH XynrHHa ycymiap Taxmd sTHirad. Bynaprn xammac fiyagonr Moazatap
aKPaTHG ONMHraHAaH KeifHH KIETYaTKAHH Ba3HIH TAXTI ITHIITa acocnanral. By
MOIIQNIADHY  &KPATHII TANKHKOT ITHNAETTaH MaXCyJIOTIapHH THIPOTH3NOBYH
Monzanap Gunan MuIIOB GepHiira €k OKCHMIAITA acocianrad. by ycymiapHH
KaMYMITHIH IIYHIaH HOOPATKH, TaKHKOT THIAETTaH MaxcynoTra GyHzaii HILToB
Oepunna kieTuaTka Gua AKUH GOFNAHTAH TeMMIENNION03A BA JHTHHH KIinH
@XpaTWnagM.  ByHjaH  Tamkaps, KIeTyaTKaHH §3MHH  XaM  KiCMaH
THApONH3Naummy pyi Gepagu. Llynunr yuyn 6y ycymapia anHKIaHamHran
KIeTyaka To3a Xongarn Moma cudaria 6¥maiimi pa y “Ham” Ba “HoTo3a” 26
HOMJIAHWIUN MYMKHH.

Ky#una wrieraarkann mokonay Ba kakaojia aRUKIALI YayH TagCHs ATHITAH

HaM KiieTdaTkanu Kropukep Ba Canak 6yitda aHHKJIam ycyi KENTHPHITaH.

3.6.1. “Ham” kneruaTkann Kiopmnep Ba FaHar

Oyitnya anHKIAII

By ycyn Taxaun stunagrran MaxcysIOTHH OKCHIVIOBYH BA THIPONH3IOBH
BOCHTaNap 6unau uuuos Gepumra acocnanral, OKCHANOBYH B MHAPOTH3IOBIH
BocuTanap cubarina Kiopusep cupka, a3oT Ba YUXJOpCHpKa KHCIOTaapian
dolinananumuy Tawmd ovam. Vuby apamamma OwiaH HUUIOB Gepwnran
KJIETYaTKA OK paHrga 6yim6, Gy yun JMTHHHAAH TYIMK 0301 STHATAHIHIH
Benrncn Xucobnanam. AMmo, 6y yoy/iia IEHTO3AHNA TYIINK RKPATHIMAIIN.

Ac606 Ba zxuxosmap. [uamerpn 40 MM. Ba XOKMH 40-50 . Gynran
WApCHMOH Ty6nu konba (y TeckapH MIApHKIH XONO/WIBHHKHH ylaul ydyH

mdOBKa KHIMHTaH 6¥F3ura ora 6ynuuH Kepak); ysynmr 200 my. 6yiran sa
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)
xonbara npounKdoBKa KIHHIAH TeCKapH WAPHKIIH XONIOAMILHHK; 50 Ba 200 .
ra MyJKaIaHTaH Y4908 WHIHBAPAApH; wxmany Guiabtp Ne2.

Peaxtusaap: 10 xaxm 80 %iu cupka kucnorack Ba 1 xaxm 3uunuru 1,4
Gynran asor kicmorachad HOOpAaT KHCIOTa apanallMacH; STAJI-CIMPTH; 3THI
abupn.

Hunn Gazkapinm TapTudn. Asamurak taposua 0,0002 r. anukiuk Gunan
0.3-0,5 r. TapKMKOT 3THIAETraH MaxcyJnoT TopThiagu Ba ac6o6 konbacura
yrxkaswnag. Yura 16,5 M. kucnora
aparnamMacHiaH Kyimnazanm Ba Konbagaru
CYIOKITHK IXTHETKOPJIHK Oniman
apanamTHpHIAIH. Konba TecKapH
XOJOAMNBHHK 61nan ynanaau (pacM 3.13)
BA TAAKHKOT STHJIAETTaH MaXCyJIOT KATTHK
3appayaapHHH HYKH JeBOpJapHaa Kyino
KOJMIIMHN  ONAMHM  OJIMII  MaKcajauaa
konGanary CYIOKJIMKHI JaBpHi
apamamtupa Typu6, 30 MMH. JaBOMMIA
KaitnaTwnaau. KaifHaTnoumn skyHnanray,

xonbajaH XOJIOAWIBHHK aXpaTHIald Ba

yHIarH cyloknuk onaunman 100-105 °C

Ja ysrapmMac Maccaraya KypHTHIraH
Pacm 3.13 Kpiowsep anmapary, ~ WMWamt  guistp  Ne2  opxamn
¢unprpnanazn.  OunbTpparn  uykma
OHMpHH KETHH KHCIIOTamH apajaliMa, HCCHK CyB, cnHpT, 3¢up Gunan (ér
KOJAMKJIAPHHY aKPAaTHLI YUyH), CYHIPa 1HAa HCCHK KHCJIOTANH apajaliMa Ba HCCHK
cyB OWiaH cHpKa KHCNIOTACHHM XMAM iyKonryHuya rosumamu. Uykma sma Gup
MapTa CHHpT, KeiiMH 3up 6unan roswnamn Ba uykmamu ¢mnstp 100-105 °C
Xapopat/ia y3rapMac Maccarada KypHTHIIaJH.

Xucodaaw. Kneryarka Muxzaopy X ¢ousnapaa Kyiiuaaru dpopmyina 6yiinaa

XHcobnanaau:
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S (gr —-g,)-IOO’
g
Oy epra: g, - QHIBTPHN YykMa 6uTaH GHpramMKAary MaccacH, r;

£, - QIBTPHI YFKMAcH3 MaccacH, T;

g - TaIKHKOT 3THNAETTaH MaxcynoT HaMyHa f’J‘l‘MMH, 1,
3.7. A30TiIH MOAZATAPHH AHHKIAIL

OKCHJITHK MOJIIJIap yapHH OPraHW3MHH O3HKJIAHWIIH Ba XaéTHAArH KaTTa
axampaTH  cabalNM,  O3HK-OBKAT  MaXCyloTNapHM  MyXumM  a30TimH
KOMITOHEHT/IApHIaH Xucobnanany.

O3HK-0BKAT MaXCyJIOTIapH OWiaH Kenu6 Tymagrran oKchmiap OpraHH3M
TOMOHHAH TYPJIH SXTHEXNAp y4yH, aBBano Gapya Xyxa¥ipa Ba TyKMManapaaru
OKCHIUTapHH AHTHIAII ManGan cH(aTHia Xu3MaT Kiora.

MrcoH oprasn3Muaa 100 MUHTTa AKHH OKCWI Typlapn MaBKyx 6ymi6, ymap
Typnu  GyHKUMANApHHA Oaxapniwamu. MabnyM Typparu okchnap Mozzanap

y3rapHIIH, napyaNaHUIIM BA CHHTC3UHM caGabumcn  6ynuG, anManHyB

peaxupANapuHH Gomkapca, GOMWKanapu 3ca KHMEBHH IHEpTHAHH M aBmit
SHepriAra aiIaHTHpHIIA/H.

OKCHJUTApHH MAbIyM KHCMH OPraHH3M TOMOHMIAH THPHK XyxXaiipami
TapknGHi  KMCMIAPHHH  KyPUII  ydyH capdnanami. ARTH-TaHa-OKCHNNApH
OpraHM3MHH  XHMOA ¢dynkumsanapuan  Gaxapumami.  Maxcyc (cemmdi)
OKCHIIAp KaTTa axaMHaTra ora 6ym0, Macanan, KOH TeMOrNOOMHH OpraHm3
TYKHMAaJIapHHH XaéTHH MyXHM MOJaap OHiIaH TabMHHIaH M.

(O3HK-OBKAaT MaxCyJIOTIapuiia OKCHI MHKIOPH OJiaTia a30T MHKIOpH
Gyitnua Knenpan ycymi Ounan anuknanagd. Keenman ycymn mypakka® 6ymmo,
TaxJTHI JKapaéHH y30K BakT naBoM sTau. Illynunr Guan Oupra aHuK HaTHKanap
ONMII TAXKMKOTYMAAH IOKOpH Maiaka Tanab kmnaau. Ilafino 6ymmmm Bakrinan
GomuraG ymGy yCyT COANRNATHPHII BAa TAXMUI MYANATHHH KaMaHTHpHII
Makcanuia 6up Heda MapTa y3raprupwiau. Haribkaja X03upru BakTAa yCyNmHH
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KYNTHHA MOIMdHKauMsyiapy Maexyd. Bynmapma MuHepamiamTHpumn mapoh
Y3rapTHpHIAH, aMMHAKHH TYTHO ONMLI YYyH TypJIM KHMCIOTAlap, UIyHHHIZEK.
Typiu Katanusaropiap Goinanasuiany.

CriekTpo)OTOMETPHAHN ~ PHBOXNAHMIIM  OunaH  okcunHM  GeocHTa
MMKIOpHIl aHHK/IAIN/A PAHTIIM PeaKuHusIap, Xycycan aMMOHMI HOHIapHHH 6ab3u
peaktupnap (wnuruapud, Hecnmep peaktusu) Omnan Gysimumr  peaxuusiap
nuiaThna Goumanm.

Koenpan ycymuza (yHu Typnu Mo;uduKauMsiapuia Xam) yMyMui,
KyMIajaH HOOKCHII a30T aHuKnanagy. OKCHI MHKIOPH 3Ca OJIMHIAH HATHXaHH
MaxCyJIoT OKCHIIapHAary ypraya a3oT MHKIOpHra 60FIMK Oynran ainaHTHphum
koadpuumenTura kynaiitupuw Gunan aruknanaan. Bynnai kaira xucobnawpa,
OJIMHTaH HATIKAJTapHH IAPTIMINTH O4HK KYpHHUO Typnbamn.

Iy cababnn oxupru Huinapaa TaAKWKOT 3THIAETraH MaxcyJsloTiapaark
OKCHJIHH MMKJIOpHIl aHMKJIAIl YdyH KaTop (M3MKO-KHMEBHIl ycymiap Takmug
KuiauHrad. By ycymiap okcwuiapuu 06an3d  y3ura  Xoc XycycusTiapura
acoclIaHraH:

® MapyM LIAPOMTIApAA OKCHJI KOHLEHTpauuscura Gornuk Oynran typnu

JapaaJari XupalaHHIIIapHH X0CH Oymumy (Hed)enoMeTpHK ycyi);

oKcnItapHu Typan 6yéknapau agcopOums kunnw xycycusti (I0am ycynn);

.

OKCHJI TenTHA GOFTapHHA MHUC HOHJIApH GHiaH WIIKOPUH MyXHTAa 6ysanran
KOMIUIEKC GHpHKMANap XOCHI KHITHII XYCYCHATH (6HypeT ycyiu);

& OKCHJI NEaHNENTHA 3aHKHPH TapKHOHra KHPYBYH TYpJIH aMHHOKHCJIOTANap
daon rypyxmapumi y3ura Xoc peakumsmap Oepumm xycycuatu (JIoypu
yCyiH).

IOkopuaa canab yTwiran ycynnap Te3naliTHpPHIraH ycyninap XHcobnanmo,
Ky BakT Tana0 KuiMaraH Xoyja cTapiuya IOKOPH aHMKJIMK Ba aHMKIam
comaniry Gunan axpanut TypHiIaga.
Kyiiuza 03MK-0OBKaT MaXcynoTaapuaars okcuuiapaun Keenman 6yitiua Ba

KOJIODHMCTPHK aHHKJAW YCYJUIapH KYpHO YHKHIAIH.
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3.7.1. Ymymuii azotan Knengan 6yiinya annkaan

Vmby ycya MaxCylOT OpraHHK MOANANApHHH KOHUCHTPJIAHTaH Cyib(ar
KucioTacH OWnaH HCHTWIranfa kapGosar amrmapun (CO,), cys (H;0) Ba
ammuakkava (NH;) oxcnanannmura acocnanran. Byspa xocwn 6ynran CO, Ba
H,0 spuTMaziaH YHKapHO 1000pHIaz, aMMHaK 3ca OPTHKYA Cyb(aT KICIOTacH
Guman peakuuAra KHPHIIHO aMMOHHIT cymbdar Xocwn Kutaam Ba 3pHTMaja
cakaHHb Konamu.

R~-CH - NH, - COOH + H,S0, - CO, + 50, + H,0+ NH,
2NH, + H,S0, — (NH, ), S0,

MaxcynoT ~ HaMyHa  YINAaMHHH  OKCHANAHWWH  (KyHZWpHIHIIH)
SKYHWIAHTaHJaH KeHMH OpTHKYAa Cymb(aT KHCIOTACH HIIKOp —Eprammia
HeliTpalIaH/H, aMMOHHIL CylbdaT KypurnuNa GoFIaHraH aMMHaK 3ca OpTHKCA
miKop 6unan cMKHO YMKapunany.

(NH,),S0, +2NaOH > Na,SO, +2NH,0H
2NH,0H — 2NH, +2H,0

Xaitnaw naiTHAa axpanub YHKKaH aMMHAaK ycysl MOZM(HKAIHsCHTa Kypa
THTpJaHran Ccynbar KHcnoTacH éki Gop KHCIOTacH TOMOHMJAH IOTHIIIK
MYMKHH.

Askpanub YMKKaH aMMHaK THTpPIAaHTaH Cynb(haT KHCIOTACHHH OPTHKYA
MMKIOpH OMIaH TyTHO KOJHHraHaa, aMMOHHI Cy/Ib(ar Ty3u XocH 6ynami.

NH, +H,S0, - (NH,),50,

BornanmaH KoJraH OPTHKYA 0301 KHMCIOTA HIKOP OHNAH THTpRAHamM.
Ammuak 6unaH GOFIaHTaH KHCIOTAa MHKIOPH TAXJIHJI YYyH ONHHTaH KHCIOTA Ba
THTpJIA Y9yH capiiaHran HIIKOp MMKIOpJApH aiHpMachra Kypa aHWKIaHaH.
Aiinan  ymOy aliupma OYiiHua TagKMKOT OTHJIAETTaH MAaxCynoT HaMyHa
ymuamuary asor Gousu xucobnanany.

Askpanub 4YMKKaH aMMHakHM 0Op KHCIOTacH TOMOHMAAH IOTHIHIIMAA,

TeTpabopaT aMMOHHMH Ty3H XocHN 6ynamm.

262



2NH, +4H,BO, — (NH,), B,0, +5H,0

TerpabopaT aMMOHMIT Ky4CH3 KHMCIOTa Ty3H cHAaTHAa XJIOp KHCIOTacH
6unan TYIMK THTpIAHAIH.

(NH,), B0, +2HCI - NH,Cl + H,B,0,

Tutpnamja cap(uanrad XJjop KHCJIOTACH MMJUTHIHTPIApH MHKIOPH
Xaiizanaérran 3puTMajary a30T MUIUIMIPaMiIapura MocC Kelaj.

A30THH aHWKJaWAa Mapamien paBUIIJa PeakTHBNIAap YYyH OYm Taxpuba
yTasmnagn. Bypail Takpuba uurdu Taxpubagaru taptu6aa, daxar Maxcysor
HaMyHa Yi9aM{ YpHWra JMCTHUIAHTaH CyB MIUNATraH XONnja YTKa3uiamu.
TazKHKOT y4yH OJIMHIaH MaxCy/loOT HaMyHa ¥T4aMHJIard a3oT MHKJIOPH MIIYH Ba
6ym Taxpnbanapia aHMKIAHraH a30T MIUUIMTpaMMiapH aifipMacH acocHpa
Xucobnanaam.

Aco6 Ba wmuxozmap. Xaxmu 100, 150, 250 mn. 6ymran Keenman
xonbanapw; Xakmu 750 mui. 6ynran xaiinaw xonbacw; muma Grokcanap; Xaxmu
250 Ba 500 . 6yaran xonbanap; 25 Ba 50 mun. nu Gloperkanap; 1000 mur.
ymuoB konbacu; 25, 250 a 1000 mm. iy YAYOB LMIAMHAPNIAPH; TOMYHIIATIHY;
YHHHH XOBOHYA; MAXCY/IOT HAMYHA YI4aMHHH TOPTHLI Y4yH NPoOHpKa; aMMHaKHK
Xaitnam yayH Kbengan npu6opH; TeXHHKaBHif Ba aHAJIMTHK TapO3HJIAp; MCHTHII
acboOM; HaMyHa ynyaMu KyHIMpHIraHIaH KeHHH KonbGamapHH cakiam yqyH
MYJDKQUTAHTaH ysIH ALUHK.

Peaxtupiap. 3nunurn 1,84 6ynran cymsdar xucnoracy; 0,1 H cynsdar
KHCoTacH apnTMmacy; 33 %Im HaTpmii THAPOOKCHJ JPUTMAacH; MHC Cynb(aru
(karanu3arop); mem3a Oymaknapu; muamkarop (100 mn. GpoMKpe3on AWHIHEM
TYitnHran apurtMacy Ba 40 MJ1. METHJI KM3MIHMHH CYBJIH 3PMTMaJlapH apanaimMach).

Muwmn  yreasmm  tapTuon.  YMymuii  a30THH  aHHKIAW  KyHHIars
Gockuwrapnad MOOpar: MaxXCyJOT HaMyHa YIuYaMHHHM OJMIN, KyHZMpHI,

AMMHaKHH XaHaanI Ba HaTHXaJlapHH Xucobmanr.
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Hamyna yauamuun  omuur. TapkuOnma I0KOPH MHMKZOpA@ OKCHIAS
Mojanap, KpaXMal Ba KaM MHKJAODAA CyB Ba Iiakap Oy/iraH O3MK-OBKAaT
MaxcioTiapy (JOHNH, JAYKKakiH Ba GOmKazap) XaBojarH KypyK HaMmyHa
Ynyamiapuaa TaxuHn KwidHagd. Tapkubuma kym MHKZOpAa cyB Ba Miakapiap
Mapxys Oynran HamyHa ynuamnapH TajaKKMOT 3THIranja, KyHAHPHUTHH
GonulaHMIIKAA Ba YHH JIaBOMHAA Konbajgarn CyIOKIHKHH KYIHKIaHHIOH
Ky3aTHIaJH.

CyroXmiKHI Konbazan YHKapHO
1000PHIIHIIK ONAMHK ONHII y4yH 1 ML 3T
cupTH conubamd. Kypyk HamyHa ymuamuuu
KYAIMDHITHIDH CEKMH Keyaiu Ba mapauien
aHHKJIAMUIap Yprackia papKiap Ky3aTHIai.

VYMyMuii a30THH aHMKIAIIAa HaMyHa
ymyamias  yaga 30-70 Mr. asoT MaBXyA
Gymimun Xucobupa ONHII TABCHA ATHIAIMN.
XaifBOH MaxcyJI0T/IapH HaMyHa YIT4aMH ojaTa
1 r. raya, CHMIMK MaxcynoTnapuHHKH 3ca 1 I.
JaH 10KopH (oxcuira Goif Aykakmuiap Gynnan
HCTHCHO 6YiH0, ynap HamyHa yirdamu 1 T. 1an
omMaiim) Oymagu. TamkukoT OTHIAgTTaH
MaxCynoT/iap OJJMHAAH MaiiJaaHHIH KepaK.

HamyRa ymuamp npoOHpKajard —Maccanap

Pacwm 3.14. Illuma konkokm ~ aWnpmacura  kypa  omuxaan.  Jlactaab,
Ksenpan konGaci npo6HpKa TeXHHKaBHIT Tapo3HIapAa TOPTHIA/

Ba YHIAa KepakmH MHWKIOpAA  TajKMKOT
STHNAETTaH MaxcysnoT Topriiazd. CyHrpa HaMyHa ynuamu ymyab onmuuran
npo6HpKa Maccacn aHaNHTHK Tapo3uia anmknaHamy. Keenpan konbacura, asan
YHA TOPHM3OHTal XOiaTHia conuHami. Keifun npoOWpka BEpTHKAN Xonarra

KeITHPUIMG MaxCyloT YHH M9Hra TyKwiaad. MaxcyloT KOIJMKIapH caknanub

264



TOpTHILNIAP aifHpMack Oyiinya HaMyHa YIT9aMHHH aHWK Macca KMMMaTH TOHIaH.

Kyiigupuw. Konbazarn momna yerura 20 Ml KOHUEHTpJaHraH cynbgar
KHCNIOTacH KyHHIaau Ba OKCHIUIAHHII KaTanu3aTopd cudatuaa 0,1 r. maiiga Muc
cynbar 3appayacu conunn®, konba oFMa XoJaTHAA IITATHBra MaxKamJaHaju
(pacm 3.14). Cynrpa konbara 1 MI. 3THJI COHPTH Kyifwiub, sXTHEMIMK Guian
MCHTHJIaAW. Arap TaJKMKOT 3THJIAETraH MaxcynoTia & MHKAOpH Kyn Gyica,
HCTHIHIIH ONAnAaH Koba 4-6 coar cakIaHHLIN Kepak.

OK Oyrnap apann® YHKHIIN Ba CYIOKITHK KYIMKJIAHHIUM Tyrarad, KOn6aHu
MCHTHIHIOH KydaTHpumaau. Arap HaMyHa yioyamMu KyI MHKIOpAA CyBra ara
6ynca, pacnab oXTMETIMK OWNaH MCMTMID OpKAalM CYIOKIMKAArH CyB
OyFnanTHpunagn Ba KeiHH Ky[AHpHII XaBO TOPTTHY IIKaduia JaBoM
STTHpHAAaW. By opHTMaHK TYIHK THHHKJIAWIYHHYA OfaTaa 3 COAT JaBOM JTalH.
Er KicnoTanapuuy TYHK MapuanaHHI yoyH KyIMpHIIHH sHa GHP COAT JIaBOM
STTHPHII TABCHS STHIIAH.

Ammuaknn Xaiigaw. Kyiiaupuin sxyHianrad kon6a ropeikazaH oluHaIH,
achect OmiaH Tywaurad Maxcyc ysuli sMIMKIa SKOMIAIITHPHJIAAH Ba 6Mp MyHua
COBHTHIITAY, YHIArH CYIOKIHK Xaiaam konbacura xyiunaau. Konba 100-150 mn.
JMCTHWUIaHraH cyB Omnad 4-5 mapra yaiiunamu Ba vaiflwirad cyBlap XaM yuwa
Xaiinamr konGacura Kyiwnamu. Bysna cys Xaimamr konGacura 9XTHETKOPIHK
6unan, nacmab, aesopu 6yiimua TomMunnaTHG KyHWIMIUM  Kepak, WYyHKH
KyIHpHITaH KHCIOTan) apajaniMa cyB OHIaH HCCHK XOJNaTHAA CYIONTHPHIAIH.
Apanauma TYIHK COBYTHIraHAa cynb(aT Ty3napH 4yKMara Tyluaau Ba cys Gunan
CYIONTHpIIraH/ia ceKnH apuiian. Xaiinam maiiTHaary TypTKHIapHH KaMaliTHpHIN
Makcajguja konbara Oup Heva nemsa Oynakyanapu CONMHAZH. XONOAMILHHK
OXHpHra TpyOka yyiaHaJ i Ba y aMMHake# TyTHm ydyn 50 mum. 0,1 H cymsdar
KHCJIOTacH Ky#iiran Kabyy KM uaumra Tymmpuiand. Kabyn kummm uaumm
cudarnaa xaxmu 300 M. 6yiran konycnu konba wuutatunand. Kucnorara 2-3

TOMYH HHAMKATOP TOMM3MJIa/IM Ba y KM3uJI 6uHadIa panra 6ysurand.
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AMMHAK TYJIMK XaHJananraHiad KeiHH TpyOKka MMCTHIUIAHTaH CyB [T
10BHJIaIH Ba Konba acbo0jan axpaTuinaay Ba MCHTHIN TYXTaTHJIaAH. AMMHaKHH
Xalinamaa kabyn konGacuiarw cynmbdaT KMCIOTACH PAHIMHM Ky3aTHLl Kepax.
TaKHKOT STHNAEIraH HaMyHalarH a3’oT MHKAOPH IOKOpM 6ynranma, Xaijaui
AKynnanmacaan Typu6 kabyn kuamm xonbacuuarn cynb(ar KHCIOTacH aMMHaKk
Gunan Tymuk Gornamumm MyMKkuH. Bynu KaOyn Kuimuml MIHIIMAArH CYIOKIHK
PaHTHHH y3rapuwiura Kypa (WHAMKAaTOp PaHrH KHCIOTajaa KH3niI-OuHaduua,
HeifTpayialia sca SUnUT) aHMKIam MyMKuH. ByHmait xonmma kaGyn konbacura
6roperka opkamu gHa 25 éxu 50 M. 0,1 B cynbdar kucnoTacH KyHHIaH.

Xalifam SKyHNaHTaHJaH CYHT OpPTHKYa cynb(aT KHcmotacH Kabyn
konbacuaa 0,1 H HaTpuH TIMIPOOKCHA OPHTMACH OMNaH CYIOKIMKHHM SN
Oysnmra yTryHH4a THTpJIaHa/N.

Xucobaam. Azothn ymymuii muknopu (X) ¢ounsnapua Kyinaarn Gpopmyna
6yiinya Xucobnanagu:

V, -k, =V, -k,)-0,0014-100

o :
g

Oy epna: ¥, - KaOyn konGacuzarn euHOpMan cyb(aT KHCIOTACH MUKIOPH,

MIT;

k, = neuuHoOpMan cyb(aT KHCIOTACHHH HOPMATHK KO3 (hHUHEHTH;

V, - kucnotanu TuTpaura capdnanran 0,1 B HaTPUH THAPOOKCHI
MHKIOPH, MJT;

k, = 0,1 H HIIKOp HPHTMACHHH HOPMAILTHK K0I(HIHEHTH;

£ - TaJIKHKOT 3THJIAETraH MaXcyJIoT HaMyHa YII9aMH, T;

0,0014 - 1 M. 0,1 H cynedaT KHCIOTaCH 3PHTMACHTa MOC KEITyBYH

a30T MHKJIOPH, T}

100 - hom3ra Kaiita xucobnarw.

O3MK-0BKaT MaXcyloTnapumard ymymuii asorHn Ksenmman —ycynupa
AHHKJIAlIZa, Maxcy/IoT HaMyHa YITYaMHHH KyHIHpHInZa Xockn OynraH aMMOHHIt
Ty3n HwKop Ownan napyanamamn. Bymaa axpammb uukaTraH ammmak Gop
KHJIOTaCH TOMOHHJAH XaM IOTHIMIIN MYMKMHIIMTH I0KOPHAA TabKHIUIAHTAH S1IH.
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Xocun 6ynran TeTpabopaT aMMOHMIf XOp KHCJIOTAacH OMJIaH THTpJAaHAIH r
MaxcyJoT HaMyHa YiYaMHIard a3oT MHKIOpH aHHKmHamy. Kyiinaa ymymii
aszorHu Kbenpan ycynuaa aHMKIAWHMHT Oy MOAMQMKAUMACHHHHI Y3Mra Xoc
XyCycHATIapH KypHO YHKHIaIM.

TaxJIMaHU YTKA3WI yYyH KyHWJard peakTHBNap 3apyp Oynajm: 3HWIHTH

1830-1840 '\%‘; Oynran KOHLEHTpJaHTaH Cynb(aT KHCIOoTacH; Kalnuil cymbpar;

KaTayu3aropnap (Kusun cuMo® OKcHam €Kit MHC cymb(ar); HatpHil CymbOHI;
HaTpuif ruapookcHaM; Gop KucnoTacH; TeTpabopaT HaTpHil (XJTop KHCIOTAM
SPHTMACHHH Ty3aTHm Kod(duupenTHHy ammknaw ydyr); 0,1 W nm Xao0p
KHCJIOTacH; METHJI KM3WJIH, METHI KYKH WHAHKATOpNapH; peKTH(MKaLMsIaHraH
€KM TEXHHKABHI 3THII CIIMPTH; ANCTHILIAHTaH CYB.

PeaxTuBnap KyWuuaruya TaifépnaHaiu: HaTpHii THIPOOKCHI 3PHTMACHHH
Taiiépnam yayn 500 r. HaTpmii rmapookcwmi 1000 cM’ JHCTIUUIaHTaH cyBia
aputunany. Karanusarop cudarnna Kusuil cHMoD OKCHIN HILIATHATAHA HATPHi
THAPOOKCHJI 3pMTMAacHra HaTpyil cynedua kyunuiamu, sbhu 500 r. Hatpmii
rHApooKcHa Ba 12 r. natpuii cynb@ua 1000 oM’ IMCTHIIAHTaH CyBJ1a OPHTHIIA/IH.
K¥ur wipukaTopHy Taliépram ydyn 2 r. MeTwn Kuswid Ba 1 r. Mern kyku 1000
M’ 96 Yorn PEeKTH(HKALMANIAHTaH STHI CIMPTHA IPHTHIAIH.

Bapua peakTWBnap a30TNaHYBYM MOJAanapiaH 0304 KHIMHTAH Oymwum
Kepak.

Wwnn 6axapnm tapruon. Xaxmu 500 o’ 6ynran Keennan xonbacura
OMPHH KCTHH GMp Hewa 1MIIA MyHHOKNAp &k uiEH Gynakdanaph, 10 T. cynbhar
kammif, 0,5 T. cuMo6 oxcuam éxn 0,04 r. muc cynbdari comiHami. Maxcynor
HaMyHa ynuamn (Macanan, 5 cM’ cyT) mmwa 6lokcara opTHG OMHAIM, KONKOFH
€nunagM Ba MaccacH YnuaHamu. Maxcynor GloKcajaH SXTHETKOPMMK Owian
JOKOpHAA KypcaTunranmexk Keenman konbacura Kyitnami. Bym Giokca sma
TOPTUNANM Ba Maccanap aiiupmach OyiiMua Taxyumi y4yH ONHHIAH Maxcynor
MaccacH ammKnanags. Konbara 20 oM’ cymb(aT KHCIOTAcH SXTHEMMK Giian
KyHHJIaM, YHH OF3M HOKCHMOH IIMIIANH NpoOKka Ownan OeKHTHNAan Ba CeKHH
alaHMa Xapakariiap GMIaH YHIarH CYIOKIHK apatalTHpHIaI.
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KonGa 45° Gypuak octwma mcutHm acGobura HKOMTAMTHPHIAAH
HCHTHIaAH. MaxcynoT HaMyHa YITYaMHHH KyHIUDHII IOKOpPHAa KEeNTHDHITaH
TapTH6aa konbanarn CyrOKMK MYTJIaKO THHHK Ba PaHrcH3 (Karanusatop cudarnzia
CHMOG OKCHAM MILIATHITaHja) E€KH EHIMI MOBHMIT paHrra (muc cynsdatn
MINIATHAraHAa) 3pUIITYHHYA JaBOM 3TTHPHIAAN. DPUTMA THHUKJIAIITay HCHTHLI
ana 1,5 coar naBom srTHpHnaan. CYHrpa konbanaru CyiOKIMK XOHa XapopaTHraya
cosythnaan. Yuara 150 cM’ MCTHILIAHraH Cys Ba OMp Heua SHIM KM3JAMPHIraH
niem3a Gy TakyanapH CONMHTaY, IHA COBYTHIIAIH.

Konycnu kabyn konbacura 50 enm’ Gop KmcioTack Ky¥unamyu Ba 4 TOM4H
WHIMKAaTOp TOMM3WAHO, apamamTHpunagd. Bynma oputma Ounaduia pawrra
Oysmann. Konba xonomunbuuk Ounan annomx Ba peswHa npobkacu épaamuaa
UIyHail yNaHHII KEPakKH, BIUIOHWX GOp KHCToTacHra GHpMyHYa YyKTHpHIraH
xonatna 6yncun. Cynrpa Keenpan xonbacw Xonoaunbhuk Ounan 6ynysun
BOPOHKA YpHaTiwIraH OMTTa npobka OpKanM YTyBYH TOMYH TYTrHY EpAaMmia
ynanaz. Voo wumnapura 80 cM® HaTpHii THAPOOKCH 9PHTMACH ynuanaam Ba
GymyBun Boponka opkami Kwvenman xonGacura conmmamu. OpuTMa TYIHMK
CoNMHraY, Xock1 6YnaéTran aMMHaKHH HYKOTHINIIMHY OJIMHH OJIMII MaKCaaua
Oy myBYH BOPOHKA KPaHH 3y/UIMK O1laH GEKHTHITHILIN Kepak.

Kbenpan konbacuuarn CyIOKIMK —apalaliTHDHIaZH Ba  KalHaryHya
ucHTHiamu. Bynaa Xadnauwn skapanu 10KOpHMa KYpCcaTHWIraH KOManapra pHos
KHJIMHFaH XOJJla amanra OWMPHIMINK Kepak. JcuTHl papaxkacu wmyHzmaH
YpHATHIHIIH KEPaKKH, ANCTH/LIALNA BakTH 20 MHH. JaH KaM 6ynmacun. Xaiizam
AaBomuza Kabyn konbacujaru Cyloknuk Ounadmanan suumn pasrra yrapu.
AMMHaKHH TY/IHK Xailganrasura MIIOHY XOCH/ KHIMIN ydyH Xafimanr serm Gop
KHcnoTacH nopuusacuia (20 cm’) 5 MMH. flaBOMMZIa amanra ommMpwianu. Bynza
3pHUTMa paHrH y3rapmaii konumm kepak. JKapa€H axkyHnaHray, KOHycnu konba,
QUIOHKHH YYKH KHCMM ©Op KHCJIOTACHHM I03aCHIAH IOKOPHPOK XoJaTra
KOWNAUITYHHYA, MAcTra TYIUMPHIAAK Ba Xaigam 1-2 MMH. JaBOM 3TTHpHIAIH.
CyHrpa MCHTHII TYXTAaTHJIAH Ba AJUTOHK aKPAaTHIAAH. AJUIOHKHH HYKH Ba TalIKK

103a71apH YHYaIMK Kyn OynMaran MHKIOpJArd IMCTH/LUIAHTaH CYB GHIaH 10BHIHO
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oHyc konbara Tymupuiamy. lyrnan cynr kabyn konbacanars CyloKIHK pakis
smmnaan 6unadmia panrra yrrynndga 0,1 1 Xymop kncnoTacH GHnaH THTpAaHAIH.
TTapannen paBUIIAA HIIYM TaKpHbanary TapTnbza, Gakar MaxcynoT HamyHa
Jmuamu YpHHTa UIyHYa MEKIOPJArd AHCTIUIAHTaH CyBaH Qojifananran Xoiia,
6y Taxxpuba yTKasHIaAH.
VmyMuii a30T MUKIOPH (% 21a) Ky#Hnzark dopmyia 6¥iinua anmanan:

k= L4-n-k(V,-V,)

ol

m
Gy epa:  n - XJIOp KHCIOTacH HOpMaumry, n=0,1;
k - XJIOp KHCIIOTACH SPHTMACHHH Ty3aTHII KO3 DHLHEHTH;
V,, V, - TErHOLTMYa HLIYH Ba 6YIm Taxpubanapmarn AHCTHIIATHA
TUTpITAW YYYH capdnanTan 0,1 H XT0p KHCNIOTACH MHKIODH, CM’;

m - TaXJIHJ Y9YH MaXCyJIOT HaMyHa YiuamH, T.

SlkyHuH HaTWxa CHATHIA WKKHTA Napaiel aHHKIALUIAPHHHT ypTa

apudMeTHK KHHMATH Kaby)l KIIMHA/H. Napayulesl aHHKJIAuLap YpTachzarn hapk

0,03 %paaH OLIMacaUrH JIO3HM.
3.7.2. OKCHI MHK/IOPHHH KOJOPHMETPHK YCyJia aHRKIAL

Vwby ycyn TaaKHKOT CHHOBNApH Y4YyH MyJkauiauran Gyamnb, cyraaru
yMyMHii OKCHIITap MHKIOPHHH aHHK/IAWIAA KEH KYIUTaHHIajgH.

Veyn Mabaym pH kuifMaTiapuia cyT OKCHIUIapHH KHCTOTAIH XapaKTepaarn
yéxiap Guan SpUMaiural KOMIeKC GUpHKMaIap X0CH KHIHILTA aCOCNaHTaH.
Hatwxkazna O6YEK 3pUTMACHHM ONTHK 3HWIMTH OKCHJI MHKIOPHTA NPONOPLHOHAI
paBHIIJA Nacasy. DpUMalifkran KOMIIeKe akpatiiray Gupukymail Koran 6y€k
SPMTMACHHH ONITHK 3HYIMTH YNYaHajH Ba Aapaxaanran rpaduk 6¥iinua cyraarn
OKCHJI MEKIOPH aHHKJIaHaJIH.

TaxJWIHH YTKasHWl yYyyH onauHpan 6yekun cysmu aputmack, Oydep

5pHTMa Ba YJap acoCHIa MIIYH JPHTMA Taiiépnanuum kepak. Murum sparMatu
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B.yrpu  Taiiépnanramiurs  6YEK KOHUeHTpauuscH Ba opuTMa pHu Gyt

<

TEKIIMPHIHIIN MyMKHH.

L Byéxnu cymn apurmaciun Taiiépaam. TYpTHHUN aHMKIMK cuHuaaru
naboparopus Taposmnapiua 5,40 r. KucnoTann kyk-kKopa GYEK TopTHO onmHam,
Xaxmu 500 mn. Oynran MccHMKIMKKa yugamiu konOara yrkasunaaum Ba 200 mi.
JMCTHIITAHTAH CYB Kyiilagu. KonGajard CyIOKIMK SIXIUM apaialiTHpHIajH,
6YExkHn TYINK 3pnwn yuyn 70 °Cnan 10KopH 6yIIMaran Xapoparraua HCMTHIaAn
Ba keitmn 2042 °C raua COBYTHJIa/IH.

II. Bydep spurmacunn Taiiépaam. Bynunar yuyn pactia6 31,70 r. miMon
kucnorach, 0,6 r. Tumon Ba 8,40 r. 12-monexyna cyB (rMapaTiiaHraH HaTpHit
ruapotochar (Na,HPO, -12H,0) ¢éxu 3,40 r. Hatpuit ruppodocdar TopTHO
onunaan. PeaktuBnap Xaxmu 750 mu. 6yiraH HCCHKIMKKA uYMIamiH Konbara
Yrkasunu6, ynra 400 mul. IHCTWIIAHTaH CyB KyHmiuamu. PeakTHBnapsm Ttesna
SpHIN yayH KonGamark cylokmk apanamtipwiams, 70 °Chan 10KopH Gynmaran
XapopaTraya neHTHIamH Ba Keiina 2042 °C raua coBytunagu. Bydep spurmacunn
THMOJICH3 XaM TaHEpTIaI MyMKHH.

III. Kucaorann kyk-kopa OVéKHM MMM IpHTMACHHM Taiiépaam.
Xakmu 2000 mr. 6Ynran ynuoB konbacH ANCTHIUIAHTAH CyB OWIaH IOBHIAmM.
Ymby konbara Korosan (GUILTP KOMNAWITHPHITAH BOPOHKA OPKAIH jactiab
IOKOpH/Ja Taiépnanran OYEKHM CyBIM dpuTMack Ba cyHrpa Oydep spuTMacu
Kyiunamay. Boponkagars Korosnu (HIsTp OYEK M3NapH TYIHK HYKOIryHYa
JWCTHIUIaHTaH cyB Ownad fosunamu. KonbGamarm cyroxnmkka 0,2 Mt épaamun
moama (OIN-7) commmaan. Ilynaan cyer konGajard CYIOKIHK — XaXMH
JWMCTHIUIaHarH cyB Ownan konba Genrucuraua eTkaswiaan Ba AMKKAT OwiaH
apanawtHpwiaau. My spHTMa MODIATHIMWM ONAMAAH 12 COaT CaKIaHHMIIA
Kepax.

IV. Aurn spuT™Mann TYEPH TaliépaanraniMray Tekwnpum. Worau
apHTMajark OYEK KOHUEHTpauuAcH KyiiHparnya aHuknaHagu. Xaxmu 200 .
6ynran ynmyo konbacura munerka Ounan 2 M1, 6YEKHM HMOINH SPHTMAcH

Kyi#unaau, konbajaru Xaxm AMCTHILIAHTaH CyB 6unan GenrucHrada eTKasuWIamu
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sa apanmamTupuiagd. Cynrpa wmrum sputMans 100 Mapra cylONTHpWITaH o3
IPHTMACHHH ONTHK 3WYIUTH (OTO3NEKTPOKONOPHMETPAA aHHKIAHANH. aHHKIAI
muyn y3ynnurd 10 mm. 6ynran kioserana, 590-600 HM. HyphaHHIn TYAKHH
Y3YHJIHTHJa JMCTHUIAHTaH CyBra HucGaTan aManra ommpriaay. Komopumerpan
3-5 kypcaTHuiapy Kakj KWIHHAJM Ba HaTHXanapHu ypra apudMETHK KHiimaTh
xucobnmananu. 100 MapTa cyronTHpHITaH OYEK HIUYH 3PHTMACHHH ONTHK 3HYITHTH
0,820+0,030 HH TAWKWI 3THIIHM Kepak. Arap OyEK SpHTMACHHH ONTHK 3HWIHTH
0,820+0,030 aan mact 6¥1ca, y 10KOpHAa KypcaTHIraHWAeK, KHCIIOTAH KyK-Kopa
6YEK HaMyHa YIYaMHMHH, NPONOPIHMOHAN PaBHINAA ONIMPHII ifyH Ginan Kaifta
Taliépnanamy. Arap 6Y€K muram spurMacHH onTHk suumirn 0,82040,030 am
I0KOpH 6y1ica, y Xonaa yHra 6ydep spuT™Mach Kyitunamy. BYék HrgH spHTMAcHER
CYIONTHPHII YYYH Kepak Oymajguran Gydep spuTMacHHH Tanab KuilHHAJHraH
XakMH (M1, 11a) Ky#Hnjaarn ¢dopmyna 6yitnya Xucobnanau:
V=V,(k-1)
Oy cpna: ¥, - 6YEK MIIYM dpHTMACHHH OOMUTAHFHY XaKMH, MIL;
k - KaiiTa Xuco6nmanr ko3 duimentn.

Kaiita xucobnamr koadpuumentn (k) Kyiimparn ¢opmyna 6yitmaa

XucobnaHaau:
k=%
1.')1 £
6y epna: P, - cyronTupuiTas 6YEK nurdu apuTMackuH onTHK 3uwnrH (0,820);

P, - yIYaHraH ONTHK 3HYIHK.

Byeéx nmun sparmacuas pH ai Texmmpuus SpitMann pH kypeaTkian
2,40£0,10 mwu Tamkun oTHmM Kepak. Arap pH Kypcamwiran KuiMatra Moc
KeMaca, yHIa Y KOHLEHTpIaHraH cynb(ar KHCIOTaHH EKH HATPHIl THAPOOKCHI
Kymum iynu OunaH TyrupnaHagd. BYEK MIIYM 3pHTMAacH COBYTTHYZA KOpa
IMMIIaNH MAHmUlapaa 12 oifman opTHk caknanMaiim. Tumoncus Taii€pnanran

3pHTMa 3Ca 4 o¥iiaH OIINK CaKJIaHMACIHTH JIO3HM.
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V. Mapaxananran rpa¢puknn Ty3um. OKCHI MHKIOPH 2,5 maH 4,5 Y%ra~3
6ynran 10 Ta TypnaM CyT HaMyHaJlapHAa OKCHI MHKHOpx Keennan ycynuza
anuKnaHagn. Ywby sHamyHanap ydyH Kyiuaa 6aén oTunras ycyn Oyiuua onrTuk
3K aunkianagn. ONMMEral HaTHxKanap 6¥ifnua oHr Maiiza KBaapatiap ycyiu
6unan ontHk 3uuankau (P) cyraaru okcun MukAopura (c) GOKIMKIMIHHM aKc
STTHPYBYH P=a—bc PErpECCHOH TEHINaMacH YYyH a Ba b Kuiimarnapu
Xucobnanaam.

Hapxananrad rpadMk XOCHI KHIHHTAaH TCHTIaMa acoCHAA OKCHI
MHKIOPHHH HKKH KiitMaTiapuza (2,5 Ba 4,5 %) Tysunanu. Bynunr ydyyH a6eumcca
YKHTa OKCHNI MMKIOPH XaKuJard KHHMatiap, OpAWHAata YKura sca (perpeccus
TEHrJaMacHJaH XucoOnaHraH) ysjapra MOC KEJIyBYH ONTHK 3HYJIMKJIAp
KiiMaTIapn Kyiimtams. Mun Mascymu y3rapHimnza KM sHIH 6YEK mapTHscH
MaTWIraaa gapaxananrad rpa¢uk Tyrpunnrd Keenpan ycynuaa TaakuKoT
sTHnaérran 2-3 cyt Hamynacu 6yiinua Tekmmpnnanu. Arap Keennan Ba rpaduk
OyiiMya aHHKIAHTaH OKCHWI MHMKIopinapy ¥3apo +0,05 % nan optk (apkianca,
YHJIa SHCH JJapakallaHrad rpaduK Ty3Hmamm.

Humnm 6axapuur TapTHoH.

. [uma npobupkara 1 MI. TaOKHKOT 3THIAETTaH CyT YigaHany Ba yHra 20

MJI. KyK-Kopa OYEKHH HLIYH 3pHTMAcH KyiHaagm.

N

ITpobupka pesuHamin mpobka Omman Gexrnn6, 5-6 mapra 30 cekyHn
JaBOMHZA aiUIaHTHpHIamH. ByHaa npoGupkaHM CHITaIl MyMKHH 3Mac,

9YHKH KHHHH Oy3nIamran KKk Xocun 6ymann.

w

. Xocun Oynras SpHTMAiiMraH KOMIUIEKCHH @XKpaTHII Y4YyH npoOupka
uentpudyrama 1500 ‘"7-’%[“” ajylanum yacroracuna 10 muu. éku 1000
any, it

A 18 5¢2 15 MHH. 1aBOMI/IA aiTAHTHPHIAIIH.

4. Xaxwmu 200 M. au YyoB KonGacura nmunerka €pAaMuaa 2 ML 9YKMa YCTKH
CyIOKIHK Ynuab onuunb Kyhunaau. Konbanarm Xaxm IMCTHIIAHTaH CyB

6unan Genrucurada eTkasHIaan Ba AMKKAT OMlaH apanamTHpHIaan.
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5. DOTOKOJIOPMMETpAA HIIYH y3yHIurH 10 MM. Oynran Kiosetana Ba 590-6:%
HM. HYpJNaHHII TYIKMH y3yHmurupa, 100 MmapTa CylONTHpHAraH 9ykma
YCTKM CYIOKJIMIMHM ONTHK 3MWINIM JMCTHIIAHraH CyBra HucbaraH
aHMKNaHanH. AHHMKIAUl WKKHTA Mapauie] HaMyHanapia yTkasunamH. Xap
6up HamyHa yyyH 3-5 KypcaTMIIap Kaiii KuiMHagw Ba KeifwH ypra
apu(MeTHK KuitmMar xucobnananu. Xap 24 aHuKjampian KeifnH Kiosera 5
%u 12 Monekyna cyB rHApaTarad Hatphii ruapodocar spuTMaci Guan
IOBHJIAJIN.

6. Jlapaxanadran rpaduk EpHamuja ypraua ONTHK 3HYIHK KuiiMaTiapuaa
CyTJarH OKCHJI MHMKIOPH aHWKIaHajmH. SIKyRuii HaTHka CH(AaTHIa WKKH
napajuiell aHHWKJIauUIap HaTWKalapuHH YpTa apu(METHK KuiimatH Kabyn

KunuHaau. Yiap ypracuna ¢apk 0,05 % naH olmMacinri Kepak.
3.8. O3MK-0BKAT MaxCyJI0TIAPHAATH EFJApHH aHHKIALT

Eryap KYNTHHa 03HK-OBKAT MaXCyNoTiapHHI Tapku6ura kipami. Ernap sa
€Fra yXmam MoJaNapH¥ YMyMHI XYCYCHATH YNapHH CYBJa 3pHMAciuri Ba
OpraHMK SpHTyBUHIapza (3(up, rexcas, meHTaH, Xuopodep, OeH3NH, CIHPT Ba
GomKanap) SXWM OpYBYUHNMTHAMD. Ermapun y ém Oy  03MK-OBKaT
MaxCyJoTJapua  aHMKJAIIHH  MabIyM TypyX Yycymlaps aifHan mry
XycycHATIapaH (ol JaNaHuIIra acoc/aHTaH.

TanKUKOT STHIAETTaH MaXCy/IoTAaH EF MAKAOPHHH aHHKIAIHHHT KyHHaarH
yCyJUTapHHH (hapKiTann MyMKHH:

1. Eruu oputyBynnap épaaMuzia axpaTHO oTHIIra acoclaRTaH ycysuap.

2. Kucnoramu ycyn.

3. Ernapu anuxmanisy TypGHIHMETPHK Yoy,

OpuTyBYHNAp épAaMua aXpaTHO ONTHHAIMIaH MOJIANAp WAPTIH paBHIIA
“gam” éF ne6 HOMJIaHagM Ba yHW TapknOuia EFnapian Tamkapu €ra yxmam

Mojzanap, 0304 EF KHCIOTanapH, BOCK, CTepHHIap Ba 6omKa opramk
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UMpHKManap cHH¢ura MaHcy6 Mommanap (ajgpaermmiap, KeTOHJIap Ba Gomka:
KHpaJH.

OputyBunnap €pnammuzia axpaTub onuIIra acocnaHras ycymiap y3 ypuuaa 4
rypyxra 6ymmnam.

Bupunun rypyx ycyasiapu. MabiayM MHKIOP MaXCyJOTAarn EF apUTYBYH
€pamMuaa Kyn MapoTabamn SKCTpaKUMsANaml iymu GunaH axpatn6 onunagu. By
JKapaéH MojjajarH EF MHMKIOPHM YTa nacT KHiMaTiapra 3pHIUCyHHYa AaBOM
srrHpuiaan. KeifuH onMHraH 5KCTPaKTAaH 3pHTYBYM XalJanaid, Ham &érra sra
6ynran KoMK KypHTHIaIH Ba TAPO3HIA TOPTHIIAIH.

Hxxmman rypyx ycysuiap. Orsu 3u9 €nunanurad konbama Mawiaym
MHKIOPAArH MaxcyJoTAa MaBXya Oynran €rnap OpuTYBUM OunaH TYIHK
opuTiiagi. Cyurpa spuTMa (HIbTpIaHamH, SPHTYBYH Xaiifanaam, KOJNIHK
KYPHTHIaZH Ba Tapo3uja MaccacH auuKiananu. By rypyxmarn ycymiap
Gaxapimimy  Oyiinga oAmuii, aMMo OHPHMHYHM TypyX Yycy/ulapura Hucbatan
nacaiTHpHIran HaTHxkanap Gepaau.

Yuunun rypyx ycysuiap. Mawiym MUKIOpAAar# MaXcyJioT YHIArH ErapHu
TYIMK 4YHKapuO 1060pHAryHHYa OSpHTYBYM OHJIAH OKCTPAKUMA KHIMHAIH.
ErcusnanTHpwiraH KOMWMK KypHTAIQZM Ba MaccacM awukiaHamn. Cyurpa
MOJIaHH GOITaHFHY Ba SKCTPAKLMANAH KeifMHIH MaccaNapy ¥pTacHuary aiupma
6yiinua MaxcynoTaars ér MHKIOPH aHHKIaHAIH.

Ty¥prunun rypyx ycysuiapu. By ycynnapuu MOXMATH 1uyHAaH HGOpaTkw,
MabIyM MHKIOPAArH O3HK-OBKAaT MaXCyNOTHJAaH &F IOKOPH CHHAHPHII
Kypcarknura ora 6yaraH apuTyBuM épaamuia axpaThnagu. TaAKMKOT 3THaérraH
Maxcy/noTjard EF MHKIOPH OSPHTYBYH Ba YHJarH €F OPHTMacH CHHIMPHII
KYpCaTKH4IapH afupMackra Kypa aHHKJIaHaIH.

OpuTyByMIap EpAamMuia EFHH aXpaTHO OJNMIITA acOCNAHTaH YCYJIap O3HK-
OBKAaT MaxcyJlOTJapujard €fJapHd MHKIOPHH aHMKJIALIHHM AacOCHHl  ycymH
xucobnananu. Bynna mnapamnen anmknamuiap ypracupgarn dapk 0,2 %pan

OIIMai /.
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EfniapHy aHWKJTAIIHK KHCIOTANH YCYNH Te3NAWTHPHITAH Yoyl O0yins
KaTop O03MK-OBKAT MaxXCyJOTJIapHIark (CyT Ba CyT MaxcyJloTiapH, GHpHHuH Ba
HKKMHYM Taomjap) EflapHM MHKIODHH aHMKiawja wumatunand. Ilapannen
anukanuiap ypracuaaru dapx 0,1-0,5 %nan ommaiim.

Ernapuy anuknamny ac606m TypOHAMMETPUK yoynH EpyFIHK OKHMHHH EF
KaTJaMHUZIaH YTHIUKHAA Hyp COYMIHIIA cababii yHH WHTEHCHBIHIHHH NacaifHu
JapaxacHHi GOTOMETPHK yyalura acocnadrad. By ycyn cyraari € MHKZOpHHH
aHHKIal y49yH Mypkamianrad 6Ymi6, FTOCT5867-90 na Garadenn épumiuran. by

yCyJa napaswies aHuKIanniap ypracuaard gapk 0,05 %nan ommaiims.
3.8.1. Er MHKIOPHHH SKCTPAKIHOR AHHKIAI YCYJIH

By ycy TaAKWKOT 3THIAETTaH MaxCyJIOTHH KypPyK HaMyHa YTdaMuJian EFRi
opuTyBYH épaamuaa COKCIIET annapaTha axpaTHb oKIIra acocaHras.

OpuryBun cudaTHaa Ky Xomnapaa STHI aHpH HIaTHIATH. AMMO 3TH]
a@upn Guian TaaKUKOT STHIAETraH Maxcy/loTAaH Hadakat érnap, 6anku Kynrum.
Aynom mojnanap (¢ocdaruanap, crepunnap, pkuH €F KucnoranapH, 6assn
6yépun MoJtanap) XaM axpariiamgy. IyHHHr ydyH €FHM MHKIOpHI aHHKILa
5¢up OnnaH axpaTWiraH XamMMa MOANANapHH YMymwii Xucobra omm Gunan
yerapanaHwiaad. Ddup OmmaH sKCTpakuWsAIAlIZa MaxcyloT Kypyk Oymuum
Kepak, YyHKH HaMJIHK éfra ifyngomr 6yaraH MoananapHy KymHMYa aXpalHIIira
kymaknamwanu. 1y caGabm Eenapry akpaTHII y4yH CYBCH3NAHTHPHITaH 3QHPHH
MIUIATHII MaKcazra MyBo(HK XHcobnaHaIH.

Coxcner annapaty (pacM 3.16) Kyiiuzari KucMiapaan HOopar: 3KCTpakTop
(1), xkabyx1 KuiTyBuH Kon6a (2) Ba Teckapy coByTTHY (3). Ac606Hu 6apya Kucmnapu
6up-6upura mmud épnamuna 3ud ynanagH. AcO00HH acocHit KHCMH 3KCTPAKTOp
Xuco6naun®, y ukkuta € TpyOKanaph GHnaH TALMHHJIAHTAH LMIHHAD HAMWAGH
ubopar. En TpyOkamapuu 6upu (4) xemrpox OymuG, opuTysun Oyrnapuuu
COBYTTHYTa YTKasumra Xu3Mar kunagd. HucOaran mnrmuka TpyGka (5) admp

SKCTPAKTHHH Konbara yTka3yBun CH(OH XucobnaHamu.
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Ac606, 1X03 Ba peakTHBAap. EFHuM oKCTpakims Kuaum yuyH Cokci
annapaTH; aHATHTHK Tapo3uiap; GUILTP KOFO3JaH TaHEpIaHraH MakeT; XOBOHYA,
KHpFHY, 1a60paTopHs TErHPMOHH €KM TaJIKHKOT 3THJIAETraH MaXCyJIOTHH Gomka
Maiijiaann Moc/aMacH; 37eKTPIH CYB XaMMOMH; CYBCH3JIaHTHPHITAaH 3THII 9()HpH.
HWmen  yTeasum  TapTHOM.
TanKUKOT STHNAETTaH MaXCyNOTJard
TaXMHHHI €F MHKIopura kypa 5-10 r
MaxcyNnoT HaMyHa ¥i4aMu OIMHaJIH.
Maccaun aHUKIAI aHAJIUTHK
Tapo3unapza 0,05 r aHHKIMKJA amaira
ommpunanu. Taposupa TOpTHIAray,
HWIHIIJAary  Maxcyjorra 2-3  Xmcea
MHKIOpAArd CyBCH3 HaTpui docdar
€kn HaTpuii cynedar conmHamM Ba
apanauma HaMyHa ynuamMunHn
CYBCH3IAHTHPHII  MaKCafHAa  SXIIH
apamuTHpuiany. CyBCH3NaHTHPHITaH
HaMyHa ynyamu  MuKkaop  Gyiinua
GUIBTP KOFO3IM NaKeTra YTKa3ulauu
Ba Cokcner anmnapaTHHH
sxcTpakropura (1) >xoinamrTHpunamu.

OmIbTp KOFO3/aH TaiépnaHrad naker

cudon  Tpybkacunn  (5)  10KOpH
= GypHIMacHIaH IacTPOK >KOIIaUIMIIN
Pacm 3.16. Erun Cokcener 6yiinya
MUKIOpHii aHHKIal ac6o0m: Ba YHH JHWAMCTPH 3KCHKATOp W4YKH
1-akcTpakTop; 2-Kabyn konbach;
3-coByTriy; 4-1HaMTEpH %
KCHIPOK Tpy6Ka; GYnMIIH J103UM.
5-anaMeTpH HHrHYKa TpyOKa. Kypyx (105 °Cna KypHTHIITaR)

Ba To3a Cokcier anmapaTHHH KaOyn konbacu (2) aHaNMTHK Tapo3wnapia

JMaMeTpHiaH OMpMyHYa MaWaapok

TOPTHIAZAH Ba yHra oTia 3upu Kyitmnamu (yeu 2/3 jpan % Xamurada). D¢up
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AQKMH OKCHKAaTOp HYKH XaxkMHIaH 1,5-2 Mapotaba karra 6ymminn kepax. LyHzcs
cyur, CokcieT anmapaTHHH KONOacH 3KCHKAaTopra, yHIa 9ca COBYITHY YHaHaH.
CoByTruura coByk cyB Gepwiann Ba 3¢Mp conMHraH konba cyB XaMMoMHia
ucutanany. Katinam 6ip Menépaa kewnn kepak. KaTTHk Kaifnamia 6up Kacu
adup yuub KETHIUM MYMKHH, CYCT KaiiHamwja 3ca 3(HpHH IKCTPAKTOPHH EH
TpybKacuaa KHCMaH KOHJAEHCAUMANAHHIIM cababmi yHu TpyOka 6yitnua okuO
TYWHL AaBpHiIMry Oy3unagn. DupHK KaitHaérran OyFnapH 3KCTPaTOpHH KeHr
TpyOkacu 6¥iinab coByTrudra yTajm, KOHACHCAUMANAHATH Ba I(GHP TOMYHIAPH
MaxCyJOT JKOHIAMTHPUITaH MaKeTra OKHO TylaaH.

OKCTpakTOp acTa-cekWH o(up 6WnaH Tynagd Ba Maxcy/noTaaH &r
axkapanann. Okcrpakropnard 3¢up cuoH TpyOKacuHM 10KOpH OypuimacniaH
IOKOpHTa KyTapuiaranuaa, y cudon 6yiinab kondara okub Tymami. Konbara oxud
Tywran 3(Up HCHIIM AaBOMHZa KaiiTa Gyfnananu, OyFnap sHa COBYTrHYra
KyTapunanu, €r aca konbGaja KonaBepanu Ba Xokaso. Llymjaii Kuiu6, yRyatnk
KaTTa GynMaraH 3puTyBuH OHJIaH OJNMHIAH MaXCyJoT HaMyHa YiuaMuaarn EFHu
KaOyn xonbacHra yTkazHul MyMKHH.

OKCTpaKUHsIaNl OXHPH XaKuJa 3KCTpaKTopAaH okH6 Tymaérrad a¢mupaas
(UIBTP KOFO3H EKM COAT OHHACHIa TOMYH TOMH3MII, Y KypHTaHJaH KCifHH EFmn
M3HH OYIMacIHIura Kypa Xyjioca KuiMHa .

EFHu a)panum TYIHKIHTHAA 3QMp SKCTPAaKTCHHH | COAT AaBOMMAA OKHMO
TywHLI COHHra kypa 6axonam Makcanra Myoduxaup. Onaraa, 1 coar nasomuna
s¢uprn 10-15 maporaba oxub Tymmmu pyi Oepammn. Bywpail wapontnapaa
MaxCyJIoTAaH EFHM TYIMK JKCTPaKUMANAHMWK 4-5 COATAAH KEHHH AKYHIaHAmH.
DKCTpaKL|si JKapagHH sKyHIaHrad, KonbaHM HCHTHII TYXTalHJaH Ba YHH
COBYMIMIa UMKOH Oepuinany, cyB GepIHOIM TyXTanuOM, COBYTTHY aXpaTHIIaZH.
CyHrpa 3KCTPAaKTOPHW OMp TOMmoHra orupu6, ynnarn adup cupon tpybkack
opKaiu KaGyJ1 konbacura Kyiunanu Ba Konba dKCTPaKTOPAAH aXpaTHiIajH.

Arap 3Qup OKCTPaKTCH, yHTa MAXCy/lOT 3appayanapi TyWHIIKIAH

6upMyHYa XHpapoK 6yica, y Kypyk KOFo3nu QHIBTP OpKam y3rapmac maccara
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xenTHpuiaran Gomka Konbara ¢unsTpnananu. Konbamarn Konaukiap sHrH ¢
Tiopumsiapi GHian 10BHIKG, Ymia GUIsTp opkami puIBTpIaHamH.

D¢mpuu xaiinam acbobu pacm 3.17 pa kypcatunrad. Dputmanu xonba (1)
coByTriura (2) ynasaan, ¢popumroce (3) 3pkHH Xonja, npobkacus, Kabys Kuarudra
(4) Tyumpunagy. Odupau OyFnaHnd KeTMIIMHM KaMaHTHPUII Makcaaupaa konba
(1) oFusunars THpKHII TaxTa OunaH Emmnamu. DOUPHH SKYHHMH Xalgam Ba Ham
érmn kyputnw  100-105 °Cna KypuTHil wkady, TepMocTaT EKH MHEpT ras
MyXHTHZA BakyyM TepMocraraa amanra ommupunamu. Ilynpnan cyer koinba
KypuTwiIran & Ownad OMpranMkia COBYTHIATM Ba aHANMTHK Tapo3Hiapaa
TOPTHIIA/H.

Xucobmam. Er mukmopn domsnapaa X kyiimzarn dopmyna 6yiiuua
XucoOnann:

y L=} 100
4
6y epna g, - konba Ba EFHM GMpranMkaark Maccac, T;
g, - 6y konba maccac, r;

g - TaIKHKOT 3THJIAETraH MaXcyJIoT HaMyHa YIdamH, I

Pacm 3.17. Ddupnn xaiinam acbo6m:
1-kon6a, 2-coyTruy; 3-dopmroce; 4-Kabyn KHITHY.
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3.8.2. ErAu kucaoTaNm ycysn 611an aHuKIau

Vmby ycyn cyraars €F MHMKIODHHH aHHKIAIHH CTaHZapT YCylH
XucobnaHamm.

Cyr E€rMHM MMKIOpHI aHHKNAll YYyH Y Y3MyKcH3 Kamiam cHpatHaa
axpatunam. CyTmarn &éF okcHn KoOuKiIapH Omilan ypanran anoxuga &
liapyanapu cugatHaa MaBxyn Oymags. Okcmn Koburm Elf mapyanapHHi
OupramMImKTa TYCKHHIMK Kulagy. LIyHHHT yayH EFHi akpaTub OMHII YUYH YHH
Oy3mur kepax. KucnoTami aHHKIaII ycymiaa oKCHl KOBGHKIApH KOHIICHTpNaHTaH
cynb(ar KucnoracH Tabcupuaa Oysmmams. Hamwkana CyTHH Ka3eHH-KaTBUHIIH
KOMIUICKCH Ka3CHHHHM Cynb(aT KHcloTacH OHNaH XOCHI KiraH SpyBYaH
Guprkmacura yramn. Bynma coup Oynajuran peakuMAHH CXEMATHK TCHIJIaMacH

KyHHaaruya:

NH,R(COOH), +2H,S0, = CaSO, + H,S0,NH,R(COOH),

Cynp ¥
(C aO)2 Ca yasGat  Yykmipimran Kasein pa cynsdar
KHCIOTaCH  KabLHit KHCTOTANapHHH
KOMILIEKCH
Bapkapop CyMBHT 3pyn;an mmvll K
OKCHIT KaJIBLIHit (rumc) HPHKMACH
KOMILTEKCH

Kowmniexe Gupnkmanan Tamkaph oK Sykma KypHRHIMAATH (THTIC) cynbar
KHCJIOTaCHHH KaJIbLMIIIM Ty3H XOCHI KWIHHAIH. Peakius apanamma XapopaTHHH
70-75 °Craa ommmm Ginan Keyaju. AHHKIAIA H30aMil EKH aMHil CIHPTH
MUWJIATHIAIH Ba y KHCNOTA GHlan peaKipusra KHPHIIHG 130aMAl-CYTbHaT IGUpH

XOCHJI KHJIaIu.
2C,H,,0H + H,S0, =2H,0+(CsH,,), 50,

H3oammun

H3o0amun cupt
cynbgar apupu

Xocun 6¥aran 3¢up CyNbhAT KHCIOTAHH OPTHKYA KHCMHAA IPHIiIN BA aifHu

BAKT/A &F Ba EFCH3 KMCMIap Yerapacari CIHpT TApAHTHTHHH NacaiiTHpa TYpHO
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Uly Ownan & TYIMK  Ba  Te3 axpanHb YMKMIIM — TabMHHIaHAIH.

Llentpudyranawaa cyr éru apanammadn eHrun  Qpakuuscu cupatmpa €F
YI4aruyRn JapakanaHral KHCMU/A TYTUIaHaIi.

Er ynuarnunap cyt Ba cyT Maxcynornapuaar €F MUKIOPUHM aHMKJalra
MYJDKaJUTaHTaH.

My/kaniaHulInra Kypa yaap nact Erm mMaxcynoriap (Ercus cyT, aipoH,
cyr 3apnobu Ba Gomkanap), CyT Ba CYT MaXCyJOTJapH Ba KaiMOK &F
ymuaridnapura 6y mMHany.

Ercu3 cyT Ba nmacT ErM MaxCynoTnap ydyH MyJDkalUlaHTaH &F yiauarnaiap
MKKM Typra 6ynusazn: ynuam uerapack 0-0,5 % (6ynmnma kuiimatn 0,02 %) Ba 0-
1 % (6ymmma kuitmath 0,05 %) (pacm 3.18, a).

CyT Ba CyT MaxcyloTiapn €F ynuardujapuHH yu TypH MablyM: yiyaum
uerapacu 0-6 % (6ynunaMa kuiimati 0,1 %), 0-7 % (6ymiama kuiiMati 0,1 %) Ba
0-10 % (6ynmuma kuiimati 0,2 %) (pacm 3.18, 6).

Kaiimok ér ynuarmunapusy ynvam gerapacu 0-40 % 6ynub, maiina 6ymam
kuitmarn 0,5 % (pacM 3.18, B).

AcGo6 Ba xuxoszmap. Cyr € ynuarmum; maGoparopus ueHtpudyracw;
Xaxkmy 10,77 M 6yirad YI4oB NHNETKacy; €F YIyaruuiap y4yH MYJDKaJUIaHTaH
Pe3HHANH THKHHJAP; CYIb()aT KHCIOTacH Ba M30aMMJI CIIMPTHH YT4al onumr yayH
MYJDKaUIaHras Ternimya Xakmu 10 Ba 1 Mn Gynran aBTOMaT numerkanap;
CYBIM XaMMoM; €F Yiyarmunap ydyH 1nrtatws; 100 °Cra MYIKaJJIaHTaH
TEPMOMETP; COYHK.

Wmnn yTeasmm 1apTion. Eran cyT XoM-amécHma KHMCNOTamM ycyima
anuKIam TapTou pacm 3.19 aa xentupuiran. Tosa Ba KypyK €F Ynyaruyra yHMHT
oF3Mra TermsmacjaH, asronumerka é&paamuna 10 Mo cynedar Kecmoracu
(commurnpma ormpiury 1,81-1,82) Ba sxmmna6 apamamrupriras 10,77 mu cyt

Kynwiagn. Cyr kucnota Gunan apanammb KETMACTHTH YYyH SXTHETIHK Ounan ér
ynuarnyan  gesopu Oyina® oxusmwnamu. KeluH €F JIUarngHMHT OF3Mra

TerusMacian Typu6 1 M1 M30aMHN cOMPT Kyimnaau. Er ymuaruy xypyk pesuna
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{MKWHH Ounan OekuTHnamu, OyHNAa THKMHHWHT TaXMHHaH ADHMH EF ynyarnus
KHDHIIH Kepak. Er ymuarmunu counkka ypa6 (arap maxcyc mTaTue 6ymmaca),

OKcHIl ByTyHnaii apub 6ynrysuua yaikatunanu.

sl lag-ly -

Hey

i
]

Pacn 3.18, a. I-Ircns Pacwm 3.18, 6. Cyr Ba Pacwm 3.18, B. KaiiMoK &F
CYLBATBCTEEH CYT MaxCynoT/napH ér ynuaruanapu:
MEXCYIoTIAp Ymyaruanapu: 1-6yitnu; 2-kopmyc; 3-

PRI a-ymuam yerapacy 0-6 wkanacw; 4-6omruaci

a- yn9am yerapacu 0-
0,5 %; 6-ynuawm
werapacH 0-1 %

%; 6-ynuaw yerapach
0-7 %; B-ymyam
yerapacu 0-10 %
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IlyHn TabKuANaw JIO3UMKH, EFHY aHMKJIAW y4yH CONMIITHpMa orupiuru 1,81-
1,82 nan 10KopH EkH nMacT Gynran cynb(aT KMCIOTa HUNIATHIMIIN MyMKHH 3Mac.
3uwmurn 1,82 nan lokopu 6ynran cynbdaT KMCIOTa OKCMJI MOAAanapu Ba CyT
KaHAWHH Kyinb Kopaiimmura onu6 xenamu. Byspa Xocwn 6ynaguran Kopa
Tymiamaap € KaTIaMHM 4erapacuia TYIUIaHHO, & MHKIOPHHH Kail[ KHIMIUIa
Xanakat bepaau.

Kucnorann 3uunury nacr 6ynraspa €F wapyanapMHH OKCHN KOGWKIapu
KHcMaH Oy3iaMaii Konlaai Ba €FHH TYIHK aXpannb YHKHIIK Ky3aTHIMAaiim.

Cythn éF ynuarmura Kyiuwaa Kyiuaarunapra obTHOOp Gepuin kepak.
TIunetkagaH cyT OKHO 4YHKKay, yHH Y4YH EéF ymyarmyman 6 cex aaBoMcHAa
AKpaTHIMAciHrH Kepak. IMunerka YYKH KHCMHJAA KOJIFaH CYTHH nyc]maLu Kepak
9Mac, YyHKH THNETKA XaXMH CYTHH JPKHH OKHMO YMKHMIINTa MYJbKaUIaHTaH.
CytaH Xapopatn 20 ‘o 6ymumyn xepak. AHHMKCA, CyTHH EF YiIyaruyra KyWuma
YHH KiCJloTa OHnaH apanaumm0 keTMacuTHra Hyn Kyiimacnuk kepak. Ilyrunraex
IHIETKaHH YYKH KHCMH KHCJIOTara TErMaciIMIH JIO3MM, aKC XOJa CYTHH yHAa

WBHO KOJIMIIH BAa OKHO YHKHMIUHM KUHHHIALIAMH,

283



Pacm 3.19. Cyrnaru ér
MHKIOPHHH aHWKJIAIN TapTHOM:
1-n03aTopHH KHCTOTa OHTaR
Tynaupun, 2-€r yrgargwiapra
KyifH1aHTaH KHC/IOTa CaTXH; 3-
KHC/OTaHH EF Yyarnyra Kysinos;
4-cyTHH KyHHILL; 5-H30aMH
CIHPTHHA Kyinm; 6-Er
YIYarHyHN Pe3NHAMI THRHH
Ginan Gk 7-apanamTiHpHIT
YHYH MCTaJUT KOMKOKITH LITAaTHBrA
YpHATHITaH KHpoMeprap; 8-
uenTpndyra.

Er ynuarmura COTMHaIMraH M30aMHI COHPT MHKZOPH 1 M JaH OpTHK
6ysca, yHH YHUaNMK IOKOpH 3pyBuanimukka sra Gynmarawmiru (1:35) cababnm
3(MpHHM OpTHKYA KHCMHM EF (pakumsicura YTHO, YHH XaKMHUHH ONIHPAH.

Er ynuaruy 10Kopuaa KypcaTwiras TapTHOAa TYIIHPUIHIIK Kepak. Arap €
Yngarnyra aactiab cyT, KeifH cynbdar KHCIoTacH Kyiuica, yHja € Yarnasu
MHTMYKa KHCMHIA MBHTaH OKCHJIAD THMKWIMO KoNamu Ba TaXNHIHM KaiTta
YTkasumra TYFpH Kelamgu. Arap CIHPT KHC/OTa GMNa apanaliTHpHIICA, TaXITH
HaTHWKaJapuHU Oy3yBUH KaTop IpHMaHIuran Gupukmanap Xockn 6ynamm.

Er yrmuarmanap 6mp Xt Xaxmra sra 6yMaiiin Ba IIYHEHT yu4yH GHp Xin

YNuaHraH PeakTHBNIAD MMKIOPHAA TypnH EF ynyarnunapia axpanibd uMkkan ér
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XaKMHHH yogam yuyH, €F yCTyHH uenTpudyranamaad keius ac6o6Hu MHrHYKa

KMCMMAA JKOMNAWMWK LCHTpMdyranawpan onauH aca &F  ynuaruuparu
CYIOKIHKHH IOKOpH caTxi Wkanani 9-10 6ymimnapn yerapanapupa 63muumn
kepak. By, orsu €nuiran ér ynyaruyHH THKMHMHK NacTra Kapatu6 ymna6 typum
GunaH TeKIHpWIAAH. Arap CYIOKIMKHH IOKOPH HerapacH IIKaJaHW NacTKH
KHCMHMJa Kojinawran Oyuca, €F ynuyaruura cynbbar KuCIOTacH CONMHAIM.
Viuanuk kyn  Gynmarad cynb(aT KHCJIOTACHHH  CONMHMINM  aHMKIAII
HAaTHAANAPHTA TABCHD KHIMAMIH.

Er ynuaruunapHi  CYIOKIIHK TYNAUPHINIIH TEKINMPHITaY, Y THKWHWHH
nactra kapat6 Xapopati 60-70 e 6yaran cyB XaMMOMHMIA 5 MMH cak/IaHaaM.
Bynzaii Xapoparja CyTHH EFH 9pHraH XofaTiaa 6y1n6, 6y yun nentpudyranania
AKPAHIIHHH CHIHLIAWTHPA .

Bem MHHYTZaH KeifHH ynap ONHHHO apTHJNaaM Ba MHIHYKA TOMOHHHH
Mapkasra KapaTtno UeHTPH(YraHHHT THIb3ajapura >koiinaHaam. MyBo3aHaTHu
caknam yuyH uentpugyraga ér ymuaruwnap xy¢pr-xydr xomma OGup-Gupura
KapaMa-KapliH TOMOHJIpra JKOHNAIITHPHIAAH. Arap YJIapHHHT COHH TOK 6yca,
MyBO3aHATHH CaKial yyyH OuTTa xupomepra cyB TYNaupu6 kyhnmnamu. Wynnan
CyHr LeHTpH(YTaHUHT KONKOFH Oypa® OexuTmiamupa (MMHyTHra xammza 1000
MapTa) 5 MHHYT JaBOMHAA ainaHTHpumaan. ByHaa €r apamanIMaHHWHT 9HT eHTHI
TapknOHii KncM cudatiaa ac600OHHHT TapakanaHraH KHCMHMA HHFMNaay.

LenTpngyranam BakTHZa €F YIYarHwiapiard apanaliMa  XapOpaTH
nacaszg. Er Ynuarmunap 65 °c Xapopart/a JapakanaHrasamra cababnm,
LeHTpi(yranam/ay Keitns €r yryarndnap (THKHH TOMOHHHH NacTra Kapatu6) 65
Crn CyB XaMMOMHTa 5 MHHYTraya KyHunaan.

5 MuH yTray, €F YOuarHynu wkanacura Kapab cyThnaru EéF MHKIOpH
aHMKIaHagW. ByHHMHr yuyH sKMpoMeprlap THK XOJlaTAa yuulaHagd. XucoGiamuu
OCOHJIAINTHPHII YYyH THKMHHM WYKapH €KM TallKapd TOMOHTa Cypub, &r
YCTYHYaCHHHHT NAaCTKH CATXMHH HONra €KH IIKAJIaHHHI SKHHPOKIACH SXJHT

Gymumura Tyrupnab, €r yCTyHYAaCHMHMHI IOKODHTH STHJITaH 9YEKKACH — MEHHCK
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UeNTHIAHAMM Ba EF YCTyHYacH JKMpPOMEp IWKATAaCHHHHT KaHya OYTHMHRS
sraawy cavanagi. Cyt €r ymaarsunapia mKalaHWHT Xap OHp KatTa 6ymumu 1
%, xuuuk 6ynumn 0,1 %ra TyFpy kenaau. Arap €F KaTiamH THHHK 6ymaca, aHuk

aXKpaTHo TypMaca, EFHH aHHKJIall HITH TaKpopJjIlaHaaH.

3.9. BUTAMHHJIADHH aHHKJaLl

Buramunnap Xakugard runotesa Taspudu 1911 iunga monsk OmMMH
Kasamup ®ynk TomoHMZaH Gepunmd. Y Iypyd KenardiaH OTHHIGH KPHCTALI
(aon mMomna Tapku6MHM TeKMpHO yHZAa aMMH INAKIMIArH a30T GOPTHTHHH
annKiIaau Ba 6y Motara Xaér ydyH 3apyp Oysran sHTH KHMEBHH OupHKkMa 1e6
Kapal, yura “BuTamuH” HoMuMEHH Gepad. “Bura” noTHHYa — Xa€r, “amMmH” —
Tapkubuaa asoT TyTyBYM KHMEBMI Ipynna, AemaK, BUTAMHH “XaéT amuny”
MabHOCHHH aHIJIATa[IH.

Keitunrn ifmmapna xamd) STiraH TypiuH BHTAMHHIADHHHT KHMEBHI
TapKHOMHN Yprauuil, yJTapHWHT KYNYWINTHAA a30THHHT HYKIHTHH KypcaTaH,
aMMO BHTAMHH aTamacH (aHja Ba XagK oOpacHia MycTaxkaM YpHammo
KONraHH#aH, yHu Oomka aTama OwnaH anaMalITHpHII Makcaiara MyBOGHK
KypHIMaaH. DHAWIMK/A 03HK-OBKAT MaXCy/IOT/Iapi/a KaM MHKIOpJa yupaiiiuran
071aM Ba XaHBOHJIAD OPraHW3MHHMHT HOPMAT XaéTH yuyH 3apyp Oynran, kumepnit
Ty3WIMIONTA KYpa, TYpNH OpraHMK Oupmkmanap curdura Ternuum Guomornk
(aonu MoJIaNap TpynnacH BHTaMHHIAp HOMH OHIaH IOpHTHIIA/IH.

THPUK OpraHM3MIApHMHT XaMMa TypH XaM, Macanad, Oup Katop
GakTepisNap Ba YCUMIMKIAp TaWIKapHAaH BHTAMMHJIAPHH KHPHTIJIHIUATA
MyXTOXK 3Mac. BUTaMHHIapHUHT Gab3unapn MabayM yerapaja XaiBOHNapaa Xam
cuHTe3NaHa . Macanas, onaM Ba Gonika npumariap C BUTAMHHHHH CHETE3 KuJla
OJIMaii¥, aKkCHHYa Kanamynuiap 3ca C BHTAMMHMHM IMIOKO3alaH CHHTe3 KHIa
omvwagy. OzxaMm OpraHM3MMIA KYTMYHIMK BHTAMHHNAD CHHTE3 KHIMHMAiIH,

6ap3unapy MYaKk MHKpoO(IOpacH TOMOHHJAH Ba TYKMMalapia KaM MHMKIOpHa
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A
cuHTe3 KimuHamu. LyHMHr ydyH XaM yJjap JOMMO OBKAar Ouian Knpm >
TYPHIHIIH 3apyp.

X03Mpru BAaKTAA BUTAMMHNAD Ba yNapHMHTr Xxuwulapn 30 ra skaH. Ynaphu
OBKaTHHHT TypiI KOMIOHET/IapHra 60FHK 6Ymmnura Kapad, GpakaT 3pyBYaHINTH
acocHjia MKKMTAa KarTa Typyxra: CyBla OSpuHauran Ba &rfa apuilauran
BuTamuHnapra Oynusamy. Cyena spuiiauran BuTamuunapra B, (twammn), B,
(pubodnasun), PP (nnkotnnamun), B¢ (mupunokeun), C (ackopbar kucnora), By,
(xobanamnn), H (6uornn), B (ponar xucnora), B; (manroreHar kucnora) sa P
(LMTPHH) BHTAMHHJIADH TETHILIH. Erzia opuitauran BUTAMHHIAp TypyXH YHHATHK
KeHT 3Mac Ba yHra A (antukcepodrammk), D (antupaxutnk), E (xynaiinm) sa K
(aHTHreMOppOrHK) BUTAMUHIAPH MaHCY6.

3.6-xampangary 0ab3M  O3MK-OBKAT MaxCyJOTJapuJard BHTaMIHIap
muknopnapu (Mr/100 ra na) kentupunran. Kentupunran jxaasan mMabyMOTIapH
MeBa, cab3aBOTIApHH Ba XalBOH MaXCyNOTJAapHHM BHTaMHHJIapra GoitmMranax
Janonar Gepaau.

JleMaK, 03HK-0OBKAT MaxCyJIOTIapHAard BUTAMHHJIAD MHKIOPH (JOH3HH MHHT
Ba YH MHHT YIYIUMHH Tamkun oTamd. LIyHMHr ydyH BMTAMHHJIAPHH aHHKJIAUI

YCYJUIapH eTap/iuya Ce3rHp Ba aHHK GYITHIIH JTO3UM.

3.6-xapsan
Maxcynor Buramunnap muxzaops, mr/ 100 r.
A | a xapotua | B, B, BR ©
1 2 3 4 5 6
Typynu - 0 034 | 008 |38 [ -
OGH HoH - 0 0,18 | 0,06 | 1,80 -
CymH moxonan - 0,04 0,05 | 0,26 | 0,5 -
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I ,2 YIIH TacTepJlaHTaH CyT - 0,01 0,04 | 0,15 [ 0.1 15
Kapam - 0,02 0,03 | 0,04 | 0,74 | 450
Kosyn - 0,40 0,04 | 0,04 | 0,40 | 20,0
Kusun cadzn - 9,0 0,06 | 0,07 | 1,6 5.0
Kyt rymrn - H3MapH 0,08 | 0,14 | 3,8 |wu3napn
Monn xmurapi 8,2 1,0 0,30 | 2,19 | 90 33
Tyxym 0,25 - 0,07 | 0,44 | 0,19 -

Kynruna 03mk-oBKaT MaxcynoTnapuny cudarnan Gaxonamaa C BHTaMHREH
MYyXHM aXaMHAT Kach aTajn.
Kyiinna o3nk-oBkar MmaxcynorTiapugard C  BHTAMMHHHH  MHKIOpHit

AQHHKJIAII YCYJUIapH KENTHPHIIaIH.

3.9.1. C BHTAMHHHHH (2CKOPOAT KHCIOTACH) MHKIOPHIi

AHHKJIau

AckopbaT KHCIOTacH T03a KYpHHHIIZA OK KpHCTAl KyKyH 6ynH6, Tanmu
HOpPJIOH, YHH JpHII XapopaTh 189 °C. Ackopfar KCIOTa ONTHK (aONHATIa 3ra,
cyBIa SXIDH JpHiiH, XaBoja, aifHHKca, XKyla KaM Mukaopma Cu™ €xku Fe™
6ynranna OCORNMK Owman okcumnanamu. OKCHANAHMII HaTHXacHaa eHon
rpynnanap KeTOH Tpynnanapra aiinamams. Xocun 6ynran neruapoackopbar
KHCNOTAa BHTAMIHJIMK KOOWNMATHra sra, NekwH y xyfa Gekapop Oymamw,
opraru3maa Ba in Vitro miapouTnma ocommuk Gunan ackopbar kucnorara
Kaiftapwiagi. Ackop0aT KHMCIOTAa HCHKKA YHJAMCH3, OBKAT Taiépramiia Xaso
KHMCJIOPOJH WIUTHPOKH/IA YHHHT KYTI KHCMH Napyananub xeraau.

Jlemak, ackopfaT KMC/IOTAa XaMJa YHHMHI JICTHIPO WIAKIH BOAOPOA, AbHH
NPOTOH Ba 3JIEKTPOH KalOyn KHMNMIN, YHW y3aThm KoOunustura sra Gynran

OKCHJUJIOBYH Ba xaﬁ'rapyaqﬂ CHUCTEMaHH TAIIKHII KHJIaTH.
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2,6 AU manukaTopiap XycycHaTHra ara 6ymu6, ymby Ty3Hu KopaMThy
KYK PaHTH acOpOMH KHCJIOTAacH KyHHITaH/a paHrCH3IaHaH. acKOpOHH KHCI0TacH
MaBxyn 6ynmaranna, 2,6 JTU® Hu HATPHIIH Ty3H KHCIOTANH MYXHTAA KH3FHLI
6ysmimra sra 6ynaau.

C  BUTAMMHMHM aHMKIAWAZ TAAKMKOT OTHIAETraH  MaxcyloTAaH
TaiEpiIaHTaH KHCIOTANN SKCTPAKT OKCHIOBYH 6YEK 2,6 mixnopdeHomroderon
Gunan  iiykonmaiiauran Kusrmw 6ysmmm Xxocun 6ynrynya Turpnamam. C
BHTaMHHH MHMKJIOPH XaKHJa THTpJamira cap)IaHraH MHIHKAaTOp MHLTHIHTpJIapH
MHKZIOpH 6¥#iya XykM qnKapunazy. Iyr# 35THO0pra OMHII KepakKH, HHIHKATOP
Hadakar ackopbar KHCII0TacH, IyHHHTAEK AyOun MoazanapH Ba 6ab3u OKCHLIap
Ounan XaM peakuusra KUpHIIaau.

Bolka ToMoHjaH, MEAHKAaTop ackopbar KHCTOTAacHHH GHOJOTHK (aomn
WAKIH XMCOGNaHMHUI Zernapoackopbar kucioracH Ba GoFanraH ackopbar
KHC/0TacH GynaH peakuusra Kepumagn. IIyHuHr ydyH ¥3apo TakKoCIaHaJHIaH
TaxJIMJl HaTHXKajapH OJHII YYYH aHHKJIaul ycnyﬁ)m‘mm Ka'l'b)lﬁ pHOs KHJIHII
Kepak. Arap cynb()MTalms KWIHHTAH MaxcyJloTiap TaiKHKOT aTHnaérran Gyuca,
yjlap ONAMHAAH Jecylb(HTauMs KWIMHamM. JlermupoackopbaT KHCIOTACHHI
aHMKIAIl Y9yH y OKCTPAKTHH ONTHHTYTypT Owias muuioB Gepuumn iymi Gunan
ackopbaT KHCII0TAaCHTa KaiTapHiIaiu Ba KEHHH aHHKJAlll aMaJra OLIHPAIaH.

AcGo6 Ba nxosnap: MukpoGroperkanap; xaxkmu S0 M. 6ynran konyc
kon6anap; YAHHM XaBoHua; 10 MI. M napaxanawran nunerkanap; 50 mi.
uyueEn waamoiap; 100 M. oM YiuoB konbamapm; BOpOHKa; NeHTpHdyra Ba
neHTpudyranam npobupkanapu; Kunn annapary; wnatens.

PeaxTusnap: 2,6 nuxnopderonuanoderon sputmacu NaHCO,; KpHCTal
XoJaru ackopbar kucnorach; 2 %mu cynbbar, xnop éku Meradocdop kucnorach;
0,001 1 1 KIO, apuTMACK; KPHCTAIT XonaTaark KI; 1 %o Kpaxman SpHTMacH;
yTa Maiffananras muima; 2 %I CAPKAKHCIOTaNH Kyprowmi 3putmac; 0,5 a 2 1
XJIOp KHMCTIOTacH 9pHTMAacH; 25 %o CHpKa KHCIIOTalM HaTpHil; H,S omMml yuyH

Taitépnanran Kymn annapary; CO, nu 6annos.
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TeXHHKaBH# Taposuna 50 mr. Kypyk OYEK coar oliHagachza TOPTHE ONMHAZM.
Cynrpa 6yéx namyna ymuamu Xaxmu 200 M. 6ynran yin4yos xonbacura BOpoHKa
opkami 100-150 M. aucTHiIaHTaH CyB €pAaMuIa MUKIOpHIf YTkasuwnamu. Keitna
ynyos konbacura 5 Tomun 0,01 H MIIKOp 3PUTMAcH TOMM3MNAAH Ba AXIUM
apanamTHpuTay, konbara yHU GenrHCHra eTryHnYa AMCTHIUIAHTAH CYB KyiHia/m.
Xocun 6ynran 6y sputma 3uy GUILTP OpKanM Kypyk Konbara (unbTpraHaiy.
0,001 ® KIO, sputmacumn Taiépnawm yuyn 102 °Coa mkkm coar maBommuaa
kyprwiran 0,03568 r. K/0, 100 Mi. THCTHIIAaHTaH CYBAA OPHTHIIAMH.

Hunn 6azapum TapTuon. C BUTaMMHMHM aHMKJIAIl ackopbar KMCIoTa
Gy¥iHya WHANKATOp THTPHHH YPHATHII, TAaJKHKOT STHIAETTaH MaxCyJOT HamyHa
YA9aMuIaH SKCTPAKT Taképyianl Ba THTpAW GockHunapuaan ubopar.

2,6 IU® nu ackopbar xucnora 6YHHYA THTPUHH YPHATHLI YYyH IIMATENb
yuuza 1-1,5 Mr. (Tapo3uza TopTMacaaH) ackopbar KHCIOTacH ojMHaau Ba 50 M. 2
% Merdocdop kucnoracu (HPO,) na spurnnaan. Meradocop kucnorack
MaBKyJl 6ymMaran Xxona xop €ku CynbhaT KHcaoTacHaaH GoHAaNaHAI MyMKHH.
XOCIU] KWIHHTaH 5 ML JpHTMa YHHHH HAHLITra y’l'](ﬂ3“!lﬂl]" Ba Ml[KpOGlOpCTKaJ]aH
6yéx Gunan Trpnanamn. llysaan cyHr, nryHaai Xaxmaarn ackopbar Kucioracu
3pHTMacH, ynra O6up Hewa K/ xpuctannapu (50-100 Mr. naH 1okopw amac) Ba 3-5
TOMYH Kpaxmaj JpHTMacH comuHu6, Gomka mukpoOioperkazan 0,001 u KIO,
SpHTMacH OunaH TTpnanamu. THTpNam 3pUTMAHK PAHICH3JIAHTYHHYA, IBHH KYK
6Ysumin iYKONTyHHYA JaBOM STTHPHIIAJH.

1 M. 6YEKka MOC KeJlyBUH ackopGaT KHCIIOTa MHJUIMIPaMMIIapH MHKIODH

(X) kyiunaru ¢popmyna 6yitnda XuHcobnanagu:

_0.088-1

7 >
"

X

6y epma: 0,088 - 1 M. 0,001 H K/O, spurmackun 0,088 Mr. ackop6bar

KHCJIOTaCHIra 9KBHBAJICHTIIHTH,
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¥V - ackopbar KHCJIOTacHRH THTpJiamira capdnanran 0,001 1 K/O,
IPHTMaCHHH MHKIODH, MIT;
¥, - ackop6aT KMCIOTACHHH THTpJlamira capdnanran 2,6 TUD
MHKIOPH, ML
2,6 MA® sputmack Gekapop 6YIraHInrH y4yH YHH THTPH Xap 6up Takphoa
OJIIM/IaH aHMKJIaHUII KepakK.

TafKUKOT 3THNAETraH MaXcyJOT YpTa HaMyHacHIAH 3KCTpakT Taiépain
YYyH HaMyHa yagam aBBano yHnard C BHTaMMHHHHM KyTHIaOMraH MHKIOPHIa
GOFNIHK X0N/Ja OMHHANIN Kepak. MacanaH, UHTpyc/IiiIap TaAKHKOT sTiuranzaa 0,1
M. mwap6ar, kapamaaH 5-10 r., kapTomka, oJMa Ba HOkzZaH aca 10-15 mr. HamyHa
ynuamu onMHMIUM Kepak. HamyHa YnyaMM YMHHH HAHNUIApra MHKZOp OYyiHda
yrkasnirad, yara C BUTAMHHWHH OKCHJUTAaHHMIIJAH acpail yayH 15-20 mi. 2 Y%
meradocop KHCIOTAacH IpHTMAcH KyHHIaaW, MaiilajaHrad IHIIa COJHHAIH Ba
OMp JKHHCIM Macca ONMHTYyHMYa 33wnagu. OnmHran macca MHKZOp Oyiinua
BOpOHKa opKamH XaxMH 100 mi. 6ynran ymuos konbacura yrkasunamu. Bysma
YMHHH MJHII B2 33THYAarH MaxcyJloT KOJIAUKIapu Metadocdop KucnoTach Guian
JOBHIMIIH Ba Yma xonbara yrkaswmmu xepak. IlyHman cyur, konGapmarm
CYIOKIMK JUCTHUIAHTaH cyB Omnan konba Genrncuraua eTkasmiajy, SXUIH
apaAlITHPHIAH Ba KyPyK KaTIaHraH (GHILTp opKamk ¢unbTpnaHamy. ONHHraH
ywby ¢punpTpra C BUTAMHHM aHHKJIAHAIN.

TaaKuKOT 3THNAEIraH MaxcyloTaard Gapua Guonornk daon C BHTAMHH
MMKIOPH JerMApOackopbaT KHCNOTAaCH KalTapHITYHYa Ba yHIaH KeHHH aloXHia
aHUKJIaHHILH 3apyp.

Ackop0aT KHCJOTACHHM KAMTADHJTAH INAKIMHH aHukiam. 10 M
THHHK Ba PaHTCH3 MaXCyJOT SKCTPAaKTH YMHHH HIWINra jKOMNAITHPHNATH Ba
MHKpoGIopeTkanan Taiiépnanran 2,6 AP sputMack Gunan 6apkapop o4 mymrTi
PaHT XOCHJI KHJIMHTYHHYA THTPJIaHaIH.

Katitapunran ackopbaT KHCIOTacH MHKIOpH X (MHMrpamM-chonsaa)

Kyiugara gopmyna 6yinda aHHKIaHaIH:



V.-T-V,-100
s gV 7
0Oy epna: V - 9KCTPaKTHH THTpJamra capdnanran 2,6 I MUKIOPH, MIT;
7 - 1 M. 2,6 muxnopdeHoMHEA0(EHOTa MOC KellyBYH ackopbaT
KHCJIOTAaCH MHUKIODH, MT;
¥, - TaIKHKOT 3THNIAETraH MaxCyJoT HaMyHa YrgaMi/iaH TaiiépiaHran
CYBJIH 9KCTPAKTHH YMYMHH XaXKMH, MIT;
100 - MiuTHrpaMM-(ou3iapia KaiTa Xucobanr;
g - TaJIKHKOT 3THJIAETraH MaXcyJloT HaMyHa YiI9aMH, T;
¥, - THTpIAII YYyH SKCTPAKT XaXKMH, MIL.

Jlernapoackop6aT KACIOTAHH AaHHKJIAWL. 5 MJI. TaHEplaHTaH JKCTPAKT
uenTpudyranam aasompaa OupuH keTMH 2 M. 2 %M CHpPKa KHCIOTAIH
KyprommnH sput™acH, 1 i1 0,5 B HCI spuT™MacH Ba 2 M 25 %JIH CHpKa KHCIIOTAH
HaTpHii apuT™MacH Kyiwiaau (arap 10 My 9KCTpakT OJHMHCA, YHZJA IOKOPHIArd
peakTHBNAp HMKKH MapoTaba kympok omuHanm). Keifime onmHran apanamma
OpKaJIH, AernapoackopbaT KHCIOTACHHH KaHTapH Makcaauaa 10 MuH naBoMuza
H,S okumu yrtkaswlamy. Cyurpa npobupka npobka Ouman Gexutmmams. C
BHTaMHHH TYJIMK KalTapwiHmy yuyH 10-12 coat THHY KonaupHiaan. Yinby BakT
yTray, Konbajard CYIOKIMK KHYHK KaTJaHTaH (QHILTP OpKanH (HIbTplaHamH.
Ilpo6upka Ba ¢mwibTp 2-3 Mapra 2-3 MO MHKIOpJArd NAMCTHIUIAHTaH CyB Gmman
foBinIH Kepak. Omueran ¢unsTparra 2 Ma 2 B HCI conuHanu Ba CO, OKHMH
Gwnan H,S TyimK 4nkapub robopwimum kepak. ®unbTpatHu H,S HaH TYIMK
030/1 STHJITAHIMTHHA CHPKA KHCJIOTalH KYPFOIIHH OPHTMAacH OWNaH XyJulaHTaH
GuIbTp Koro3M épaammaa anuknam MymkuH. llyrnan cyur, ¢umsTpar ackopbar
KHCJIOTaHH KaifTapHirad IIaKIHHH aHHKIalary Kabwu, 2,6
Juxioppenonunaodenon Guan THTpAaHaaH.

Xucobnam. Xucobnamr ackopbaT KHMCIOTaCHHHM KaMTapwIraH INaKIHHH
anuKIam ¢opmynacH Oyiimya amanra omMpunand. ByHma onMHraH aHHKIam
HaTWKaJIapH Maxcyjloraarn ymymuii Ouonoruk ¢daon C BHTaMHHH MHKIOpHra

(76HM XaM KaHTapwirag IIaKJIM Ba JCTHAPOackopbaT KHCIOTa) MOC KelamH.
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emnpoacxopﬁar KHCJIOTa MHKIODH HKKala aHHUKJIAULIADHUHT alupMacy G5iin- 2
XucobnaHaau.

C BHTAMHHH MHKAOPHHH OYAJran 3KCTpaKTiapaa auukiaau. Byairas
JKCTpaKTJiap  KOJOPHMETPHK ycyl OmnaH  (OTO2NEKTPOKOIOPHMETPAAH
(oinananmiran Xonaa TaaKKMOT KuanHaau. 10 r caGsaBoTnap HamyHa yiadamu
XOBOHYara xoiamrupuaany, 10-20 mm 1 %nu masen KMCIOTacH CONMHAIM Ba
93rny Eppamuaa 93unagu. OnHHraH 3KcTpakT Xaxmu 100 mn 6ynran Ynuos
Kosnbacura yrkasuwiaaau (HeKaHTaUWs KHIMHAIH). XOBOHYAJarH KONAWK YCTHra
sIHa IOKOpHIArd MHKZOpAa KHCIOTa COJNHHAAHW, 33THY OuiaH 33Wiaam Ba ymia
ym4oB konbacura yrkasmnagu. Bynnaii onepaims Gup Hewa MapTa KaHTapuiIaai.
DKCTpakuMsulall sKyHJAaHray, XOBOHYAa Ba 33rHY KHCJIOTa OMIaH FOBHIHO,
XOBOHYAZarH KOJAMK XaM Yn4yoB Konbacura yrkasmwnagu. Kucnora spurvacn
6uan Kondazark KCTpakT Xakmu 6enrucuraya erkasunanan. Konbanaru sxerpakr
SIXUIH apaJalliTHPHIIAIH Ba KOHYC Konbara GpuiIbTpIaHami.

HagGaraarn 60cKuya KOJOPHMETpALl YUYH HINYM 3PHTMA TailépaaHnimu
kepak. Bysunr yayn nunerka 6unan 10 Mt GpUIBTpIIaHTaH 3KCTPAKT ONHHAIM Ba Y
3uy GekuTHNIamuraH npobka sra 6ynran Xaxmu 25 M JIH YIIHOB LHIHHApHTA
yTkasunaau. CYHrpa UMIMHApPra nunerka €kd MHKpoOloperka éppamuaa 2 ML
0,00 B 2,6 auxIOp(EHOTUHAOPEHON 3PUTMACH CONMHAAM Ba 2 MHH YTrau aca,
Tomyon Ba H300yTHN cnupTiaapy apanammacu (1:1 mucbataa) nan uGopar 10 mx
oputyBuM E€kM  xnopodopM conuHamu. XamMMacH OXTHETKODIMK OHiaH
apanaliTHpHiIrad, —apajaliMa  KaTiamiapra TyIMK @KpailyHHYa THHY
Konaupunanu. Bynaa spuTyBuH 04 MylITH padrra 6ysnaau.

TTapanuen paBiuIZa Ha3opaT 3pHTMacH Tai€pnanany. ByHuur yuyn Gomka
IIyRaH Yayos wuiuEApHra 10 it 1 % nrasen kucnoTack KyHuiaam, yHra 2 M
0,001 ® 2,6 muxIopeHONMHAO(EHOTHH HATPHIK Ty3W 3puTMack Ba 10 ma
9PUTYBYM KyHHNajgyW, apajallTHpWIajd Ba KHCIOTa Ba GYsirad 3puUTyBYH
KaTJIaMJIapH XOCHI GYIryHdYa THHY KOJIAWPHIANH.

DOTO3IEKTPOKOJIOPUMETP E€pAaMUIa Ha30pAaT IPUTMACHHH ONTHK 3HHIIHTH

(£,) annkna#agu. ByHUHT yuyH muneTka épAamiga Oup KuCM GYsuran spHTYBYH
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OIIMHMO, HMWYH TOMOHJApH Ypracumarm Macoda 5 MM Gyuran KIOBETKAS
yTkazunaguw — Ba OomKa  KIOBETajaru TO3a 3PUTYBUHTA HHCDaTaH
KONOpUMETpJanaan. AHuKIam ceeTopunbTpaa (TYnKuH  y3ynaurn  530)
YTKasunamm.

Taxpuba Ha30paT 3PUTMACHHM SHTH TMOPLMACH OMNaH TakpopJaHaau.
Xycobnauma HKKH napajuieN aHUKIanuIapHy YpTa apu()METHK KUAMaTH OJIMHAMIH.

Muryn spuTMaBi Ha3zopaT 3puTMacura HucbOaTaH onTHK 3uunuru (£,) Hu
aHHKJIAI yYyH NHeTka OMiaH MIIYM 3pUTManaH OMp KHCM OYsuiraH JpHTYBYH
ONIMHAJM Ba KIOBETara yTKasHnand. By KioBeTa KIOBETaTyTKHYHMIArH 3pHTYBYH
CONHHTAaH KIOBETa YPHMTra >KoMnamrTHpHiaad. Muru 3pHTMaHH ONTHK 3HYIATH
Kaiin Kiwmnagy. Taxpyuba U9 3pHTMaHA AHTH MOpUHACKH OnilaH KaliTapuiamd.
WkknTa mapamien aHMKIALUUIApHH YpTa apuMETHK KuiiMaTH XucoOnam ydayH
OJIHHHIIH Kepax.

Xom Ba nummpiraH (kaiHaTHITaH) cab3aBoTIapAark ackopOoT KHMCIOTAaCcH
mukzopH (X, 100 r yayn Mr 1) Kyinmars gopmyina 6yiinua anHKIaHaaN:
X=100»2T~100-[2

10-V-¢, .
6y epaa: ¥ - TaxJuUl y49yH ONHMHIaH SKCTPAKT XaXMH, MII;
£, - HA30pAT SUPTMACHHH ONTHK 3HYIUIH;
£, - MIIYH 9PHTMaHH ONTHK 3HYINIH;
7 - TaxJiua yayH $oHnananunacTrad 2,6 anxaopheHomHI0bEeHONHH
HATPHILIH Ty3H JPHTMaCHHH THTPH.

Bysnran KaiHaTManap TaJKMKOT THITaH/a 314 GeKHTHIaUTaH npobkara
ara 6ynraH Y408 WHIMHAPHTa 5 MJT KaHaTMa CoMHaM, YHTa 5 M 1 %nu wasen
KHCJIOTACH 9pUTMACcH KYWIHANG, CYHrpa MLl 3KCTPAKTJIapHH TaAKHKOT 3THLIAArH
TapTHOaa AaBOM STTHPHIATH.

Kaiinarmanaru ackop6at kucioracH MakaopH (X, 100 M yays Mr aa)
Ky#nzgaru opmysa OyHuua aHuKIaHaaU:

27-100- ¢,

X= A
20
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V - TaxJIMJ y9yH OJIMHTaH KaifHaTMa XaKMH, MJT;

£, - Ha30paT SPUTMACHHH ONTHK 3HULIHTH;
¢, - HIOYH SPUTMaHH ONTHK 3HWIHMIH,
7 - 2,6 nuxinopheHOTMHAOPEHOTHH HATPHIIH Ty3H SPHTMACHHH

THTPH.

Hazopam casonnapu:
1. Osuk-oekam maxcynomaapudazu HAMAUKHU QHUKIQU GXAMUAMU HUMAOQ
ubopam? Hamaux 6esocuma ycyn0a Kanoai aHuKianaou?

2. Haaauknu yszapmac saccazaya Kypumuwi Ounan anuxiaud MOXAmuHu 6a

badcapuw map myw (p

3. Hamauknu 6up mapomabanu Kypumuwi 6unan anukiaw  Kaxoaid
ymkazunaou?

4. Maxcynomoazu Kyn M00OACUHU GHUKNGW MYPIAPURL PAPKAU MOMOHAPU
HuMaoan ubopam?

5. Kya modoacu maxcynomoazu Kypyx modoanapza Hucbaman Kauoaii
xucobnanaou?

6. Ow mysunu Mop ycywuda anuknawi Moxusmu 6a mapmubunu
MyuyHmupuHe.

7. Tumpnanaduzan  xucnomanux  numa?  Kucromanuknu unOuKamop
HwmupoKuoa anuKaaw Kanoai asanza omupuaadu?

8. Axmug Kucromanux Huma? VHu nomenyuoMempux QHuKIQM ycyau
MOXUAMUHU U30XNIAH2.

9. Ilomenyuomempux ycynda Kanoaid 31eKmpoonap 6a 1406 cxemaiapiu

wwnamunaou?

10. pH yempOa akmue KUCIomanukiu anuknaw mapmuGuiy mywyHmupune.

11. Kuciomanukuu aaekmpomemp 17 yeyau Moxyusmu  Huvadan
ubopam?

12. Kanonap Kanoaii ycyanapoa aHuKAGHUIUU MyMKUH?
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13. Kanonapuu anukiawda maoKukom KuluHAémean Maxcynom IWRO.
mauépaanaou?

14. Muc okcudu mysnapu wwuKopuii Ipummacunu Kaumapuuwea acocnaHzaH
KaHONapHu aHUKIAW YCYAU MOXUAMY HUMaoan uoopam?

15. Kaitmapunzan muc muxkoopuza Kypa maxcyromoazu KaxHonap MuKoopu
xanoau yucodnanaou?

16. Kanonapnru iiodomempux anuxaa ycynu Moyusmu Humaoan ubopam?

17. Hlodomempux ycyr0a maxaun Kanoaii jmrasunaou?

1

19. Knemuamganu Kiopwnep ea Ianex ycyauda anuxiawe xanoad amanza

Knemyamra numa? Knevamxkanu anukaiaw ycyanapu HuMaza acocaanzan?

S

owupunaou?

20. Oxcunnaphu Kanoaii ycyanap Epoamuda anukaaw MyMKuH?

21. Vauymuti azomnu Kvendan 6yuiuva anuxaawi YCyaurt MOXUAmMU HUMAOGH
ubopam?

22. Ymymuii  azomuu  Kvendan Oyuuua aunuxnaw Kawoaiu 6ocku4napoaH

ubopam?
23. Oxcun Muxoop KOM0pUMempuK aHuKaaut yCyau HUMaza acocnanzan?
24. Maxcyaromoazu “nam” ézHu MuKOoputl GHUKNAW HUMG2a ACOCNaH2aH 8a by

Makcadoa Kanoati ycyanap wunamunaou?
25. Eenu Coxcrem 6yiuva anuxnawoa maokuxkom Kuaunaémean Mamepuan
Kanoail matiépranadu?

26. Cokcrem annapamu kanoau my3unzan? Yuu wwnauiu Husmaoan ubopam?

27. Ok AKYH. 4, dup yauo Kanoai  amanea

ipaKy
owupunaou?

28, Eznu xuciomanu ycynda anuknaw HuMaza acocnanzan?

29. Eznu xucromanu ycynoa anugnaw xandaii mapmu6oa ymxasunadu?

30. Bumanunnap numa?

31. Ackopbam kucromanu MuKOoput anuxaaw numMaza acocianzan?

32. Ackop Ku( 1 IPUN2AH WAKTU KaHOal aHUKnanaou?
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33. C. BumamuHunu

owupunaou?
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