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MATHUCTPJIMK JUCCEPTAIUSICA AHHOTALIUSACHU

Juccepranus MIMMHUHT A0J13ap0auru. BYEKIop pysH YCUMIIUTU WIAU3U
JaMiiaMacu KaJauMmiaH xalkK TaboOaTuja memol XalaoBuu, Oyiipak Ba Memoo
nynuna xocwn OViraH TOUUIAPHU TYIMIMPYBYM BOCUTA cudaTuia KEHT KYJUIaHHO
kenuHaau. Jlueypetuk Bocuta cudaruia KymiaHwianurad LlucroH mnpenapatu
TapKUOMAA Ma3Kyp VCUMIMK WIIU3U KYPYK OKCTpakTH KUpHUTWITaH. byHman
TalIKapy TapKUOUJArd paHr OepyBUYM MojJiajaplaH TaOUui TojanapHu Oysiiga
XaM (Qoiganann6 keauHran. MeH tamnaran Mae3y “Rubia tinctorum L yeumiurn
WIAN3A TapKUOWHU XpoMOTOrpaduK TaxXjuia KWiIuIl OYiaud, YHUHT SIHTH
Xocwianapuaan Tuoouérna, 6yEK caHoatuaa KyinaHuiaaaud. TaOuuii Oupukmaap
KUMECU 3aMOHABUU KHUMEHMHI MYXUM TaJIKHUKOT coxainapuaaH Oupwmaump. Kym
XoJapaa MoauduKanusIaHTraH TaOuui OWMpHKManap Y3MHUHT 0a3u (PU3MK Ba
KUMEBHI XOcCcajap JKHXaTHaH TaOWui MojjanapiaH yCTyH Typaau. by eca 3
HaBOaTuaa TaOWWi, KyJail Ba €HI MYXMMH ap30H pecypciapHu u371a0 TOMHUIIHH
TaKo30 eTaau. Tabuwmiiku, Owodaos Mommaiap yCTHAa TAAKAKOTIApP OJIUO
Ooopwmmmy (pakaTruHa 1My coxaaa IOTYKJIapHU emac, Oaliku, TaOuui OupurMaap
KuMEcHIa XaM Oup KaH4a SHTHINKIApHU TakauM etaau. EHr acocwmiicu, Oy coxana
Xallid YPraHWIWIIUHA KyTa€TraH YCUMIUKIAp OWp KaH4a. MamirakaTUMu3 eca
yeumnukiaap nyHEcura JKyJda OOWIMTHMHU XpcoOra oJicak, TapkuOuaa Kyriad

Oouosioruk aosi Mojjanap cakjiaraH JIOPUBOP YCUMIIMKJIAPHU TaxJIMJI KUJIUIIHU
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RESUME TO THE MASTER’S DDISSERTATION PAPER
Relevance of the dissertation work. Dye rhubarb root tincture has long
been widely used in folk medicine as a diuretic, a means of removing stones
formed in the kidneys and urinary tract. The drug Tsiston, which is used as a
diuretic, contains a dry extract of the roots of this plant. It has also been used to
dye natural fibers. The topic | have chosen is the chromatographic analysis of the
root composition of the plant Rubia tinctorum L, which is used in medicine and the
dye industry. Chemistry of natural compounds is one of the important research
areas of modern chemistry. In many cases, modified natural compounds are
superior to natural substances in some physical and chemical properties. This, in
turn, requires the search for natural, convenient and, most importantly, inexpensive
resources. Naturally, research on bioactive substances offers not only advances in
this field, but also a number of innovations in the chemistry of natural compounds.
Most importantly, there are many plants in this area that are still waiting to be
studied. Given the fact that our country is very rich in flora, it is necessary to study
the analysis of medicinal plants containing many biologically active substances, to
promote the beneficial properties of alizarin products and to develop promising
methods for extracting natural dyes.
Object of research: Root and extract of Rubia tinctorum L.
Purpose of the work: Chromatographic analysis of the root composition of
the plant "Rubia tinctorum L".
Tasks of work:
* Extraction of Rubia tinctorum L root extract using various organic solvents;
» Examination of Rubia tinctorum L root extract by columnar and thin-layer
chromatography;
» Study of the chemical composition of the roots of the plant "Rubia tinctorum
([
* Study of the chemical composition of the root of the plant "Rubia tinctorum
L" by the method of HPLC.



Structure of the dissertation: The composition of the dissertation consists
of an introduction, three chapters, a conclusion and a list of references. The volume

of the dissertation is __ pages.
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I BOB. AJABHETJIAP IIIAPXH
1.1. 3AMOHABUH XPOMATOI'PA®UK AHAJIU3 YCYJJIAPH,
VJIAPTA KYUNJIAJTUT AH TAJTABJIAP

Xpomarorpadus MoamaTapHU aKpaTHII, KOHIICHTPJIAII Ba TaXJIMJI KUJIHIII
ycyiuiapuaaH oupu OYynub, yJIapHUHT Y3apo apajaniMaiaurad uKku ¢asa (TypryH
Ba XapakaTyaH) opacuja Typiu4ya TaKCHMJIAHWIIUTA acOCJIaHTaH. TypryH
dazaHMHr CcHpPTH OWIaH TyTallTaHaa apajaniMa TapKuOuaaru Mojjanap V3
aJICOPOMIIAHUINI Ba JPUII XYCYCHSATIIApUTa MOC PaBHINJa TYpFyH Ba XapakKaTdaH
dazanap opacuna tapkanaau. Okubaraa IMHAMUK (XapakaTdyaH) MyBO3aHaT r03ara
KeJaJu Ba aXpaTWIaJuraH apajaiiMa TapKHOHWJIard MojeKyjanap rox y, rox 0y
dazana tapkanubd typagu. Xpomarorpaduk cucrema Oyitmad sca dakar TypryH
dazaga OynraH Monekynamap xapakariaHanud. Typau moxamamap Oy (daszamapra
Typinda MyHocabaTaa 6ynanu. TypryH ¢aza OwiaH KydIupoK TabCUpialiaaurad
MojJla XpomaTorpa@uk cucrtema Oyilnad cekuH XapakaTiaHaaud. Typiau Xui
MOJJIaJIapHU AXpaTUIll Y4YyH TYypFyH (aza xeu Oynmaranma KyHugara TypT
xoccajaH Oupura sra Oynumu kepak: 1) xapakatdan (azana Oyiaran MojananapHu
¢du3nkaBuil 10Ta ONHIIL 2) XapakaTdaH ¢azazard MoaiaJapHu KUMEBUI 10Ta OJIMIIL
3) axpaTuiaJuraH MOJIaJIapHU dpUTa OJIUII, 4) TY3WIMIITra 3ra OYJIuIl Ba IIy
acocna Oup MOJJAaHM WKKMHYUCHAAH Yiadamiapu (apkyd acocuja aXpaTull.
IOTunaguran Mmoana copoam, 0Taguran Mojaaa copbenm Ba xkapa€H copoyus ned
atananu. CopOuus aacopbumst (cupT 1o3acupa roTwiui), abcopOius (OyTyH
XKMJla IOTWIMII) TYIIyHYAJapuHU §3 WYWTra Ooyiaaud. byHIaH Tamkapw,
XeMocopOIus - KUMEBUHN IOTHIIMII XaM MyXUM xucoOnaHaau. FOtunumra teckapu
OynraH IOTWITAaH MOJJAJAPHUHT COPOEHTAAH aXpalWIl Kapa€HU Oecopoyus
nenmnanu. Arap TypryH (pasa cyrokiauk Oyiica, aHamu3 KWIMHAIATAH MOJA YHA
SpUIIA Ba Yy Xap WKKana ¢asza opacuga TaKCUMIIAHUIIM Kepak. bynnai
xpomatorpabus maxcumianuw xpomamozpaguscu ned oputunaan. TypryH dasza

KaTTUK Mojjaa OYynuO, aHWKJIaHAIUTaH MOJAJA YHJA FOTHiIca, OyHAall ycyn



aocopbyuon xpomamoepadghus nevnnanu. Xpomarorpadpus ycyuiapu Kyiuaaruiap
acocHla CUH(JIAHUIIN MYMKUH:

1. @azanapnune acpecam xonamu Oyiiuda: ras3, CYIOKJIHUK, ra3-CyrOKIHUK
xpoMartorpaduscH.

2. Axucpamuwm mexanusmu Oyiinya: ancopOLMOH, TaKCUMJIAHUII,
MOHAJIMAIIIMHUIII, qYKTUPHIII, OKCHIJIAaHUII -KaW TAP FITHIL, ascopOLnoH
KOMIUICKCIIAaHUIII XpoMaTorpaduscH.

3. Kapaénnu ymkazuw ycyau (TexHukacu) Oyinya: KOJOHKAIH, KaIUJIsp,
103aBUH (KOFO3, I0TIKA KaBaTiii) XpomaTorpadus.

4. Xpomamozpammanapuu onauwi ycyau (Xpomarorpaduk cucremara
HAMyHa KUPUTHUII TapTUOuW) Oyiinua: QpoHTaN, 3JII0CHTIH Ba Cypud YUKApPHUII
xpoMatorpaduscH.

Xpomarorpadus ycyJuTapuHHUHT OOIIKa TaMOWMIap Oyinua xaM cuH@apu
MaBXKyZ. Xpomarorpadus yCY/UIApHHHHT TYpFyH Ba XapakatuaH a3zaiap,
Oa)kapuIll TEXHUKACH Ba TAKCUMJIAHUII MeXaHu3MiIapu OyVindya cuH@ianumuHu 1-

XKaJBaJJaH XaM Kypca Oynanu.

Xpowmarorpacdus TypryH XapaxatuaH T TaxcuMnaHHm
eXHHKA
TYpH thaza taza MEXAHHIMH
Tas
["az-amcopbumon KarTtug Tas Konouka A pcopbumon
I'a3-CYHOKTHK CyHOKIHE Taz Konouka TaxcuMmaHun
Cyrormux
Karruk-cymok Karrux, Cyroxmk Konouka Ancopbunon
CyIOKIHK-CYIOKIIHK Cyroxmug CyroKmk Konouka TaxcuMnaHum
HoH-amManMHHII Kartuk CyroRmi Konouka Hou-anMammmHHIT
IOnka xagarnu Karruk CyoKmuk I0mnka kasar AncopbunoH
HOnxa xasarmu CyHOKIHE CyYIOKITHEK Onka xasat TaxcHMIaHHII
Cy1OKIHE CyORIHE Koros TaxcuMmaHu
Kozos
o Monekynanap
Onak (rens YTKa3HII) CyroKmHK CyoRIHE Konouka - .
ymuamu O¥itnua

1-xanBaj. Xpomartorpadus yCyUTapUHUHT CUHGIAHUTIIH



XpomatorpagusHuHr Oapya cuH(uapu y3apo Oornuk. Macanan, ra3
xpomaTtorpadusicuia KaTTHUK TypFyH (a3a unuiatuiarand ydyyH Oy ycya ras—
aZCOpOIIMOH KOJOHKaJIM Ba [03aBU XpoMarorpadus ycyjjiapura, CYHOKIUK
xpomaTtorpagusicu CYHOKIMK—aJCOpOLUMOH KOJOHKAIM Ba I03aBUM; CYIOKIUK—
TAaKCUMJIAHUII Ba Ta3—CYIOKJIWK TaKCHUMJIAHMILI XPOMATOrpausCcu KOJIOHKAJH,
Kalmwisip Ba 103aBUI; CYIOKIMK MOH—AJIMAIIMHULI XpoMaTorpapuscu KOJOHKAIN Ba
F03aBUM; CYIOKJIMK YYKTUPHUIL, OKCUUIAHWUII—KAUTAPWINII, KOMIUIEKCIIAII
xpomaTorpaduscu ycyJjapu KOJIOHKaIU Ba 103aBUN ycyJuiapra OyauHaIu.
Xpomarorpauk cucTtemMara HaMmyHa KUPUTHII TapTUOWra MOC pPaBHILJA
xpomatorpaduss  ycyjulapu  (poHTaNm,  ANMIOEHT Ba  Cypud  YMKapuIl
xpomaTtorpadusicu  ycyulapura —OyivHaaud. Arap  apajaimiMa  3pUTMacu
xpomaTtorpaduK KOJIOHKara y3JyKCH3 KUPUTHWINO Typuica, To3a Xojaa (pakat sHT
€MOH ajcopOuiaHauraH MOJJIaHW aXpaTull MyMKHH. By ycynra ¢gpouman
xpomamoepaghus nevinnaan. @ponTtan xpomartorpadus ycyiuaa KojraH Oapua
MoOJJlajap apajaiiMa XoJJa YduKaau. Arap XpoMmarorpa@uk —cucrtemara
xapakaTdyaH ¢aza (JI0CHT) KUPUTHIICA, Y KOJIOHKa OVinad XapakaT Kuiaau Ba
HaTIKa/la 30Halapra axpainbd, xap OuUp 30HAa KOJOHKAJaH alloXHJa-ajJoXuia
axpambd uyukaau. by ycyn oaawemmau xpomamoepaghus 1e0d IOpUTHIIAIN.
Moananapau To3a X0JiJa aXXpaTUILTa acoCIaHTaH DJIIOCHTIIM XpoMatorpadus HT
Ky PUBOKJIAHTAH Ba KEHI TapKairaH. Arap xpomartorpaduk KOJOHKara OJIJIUH
HaAMyHa, KeWMHH 5ca OOIKa TapKUOIM SpUTMa KUPHUTHICA, OJJAMHTH MOJJIaHU
KeWuHTHCH cypub unkapa Oomuiaiinu. bynmga mommanap 3oHamapra axpaiagu. by

ycyara cypub uukapuu xpomamozpaguscu neiniaim.
XpomarorpaussHHHI HA3apuil acocjiapu

Xpomartorpadus ycynmu 1903 wwmnma pyc 6orarurn M.C.IBeT TomMoHMIaH
TaBCUs KWJIWHTaH. Xap KaHaai xpomaTtorpaduk cucremana A Mojjaa MOJEKyIacH

TypFYH Ba XapakaTdaH ¢azanap opacuaa TMHaAMHUK MyBO3aHaT/aa Oyiaau.

A e2A,, .. .
’ ™ Oy skapa€H MyBO3aHAT KOHCTAHTACH OWJIaH KyWHuaruva acBUpJIaHaIu:
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Oy epaa My Ba Mm — MOJJAHUHT XapakaTyaH Ba TYpFyH (pazanapaaru MUKAOpH; Vy
Ba Vm — xapakaTuaH Ba TypryH (aszamapHuHr Xaxmiapu; K'—curum
ko3 Punmentu. Curum kodpduumentu k' Ba MOITAHMHT YIUIAHUII BaKTH
opacujia Kyiuaaru OOFJIaHUII MaBXYy/I:

Tp—T

[

k=

T-IJ

Oy epma TR — A MOJJaHUHT YIUIAHWIN BaKTH; To — TYpPFyH (¢a3za OwuiaH
TabCUPJIAIIMAHUTaH MOJJIAHWHT YIUJIAHUII BaKTH. YIIIJIAHWUII BaKTH TR JJIFOCHT
OKUMUHUHT TE3JIMrura OOFIHMK, IIYHUHT YYyH KOJIOHKaJId Xpomartorpadusga
yuutanuin xaxxmu (VR) Ka0yn kuinuHran 0ynuo, y VR=trv, Oy ep/1a U — 2JIFOEHTHUHT
XAKMHUH TE3JIMTH. X XKMHH TE3JIUK XUcoOTa OJIMHCA,

V!-.’ — lr":}

¥

ir

k'=

TEHTJIaMaHu €3ull MyMKuH. by epna Vo - Vi KonoHkamaru TypryH (a3zaHUHT
XaXMH. Xap KaHmaail xpomarorpaduk skapaéuaa ynuranuin xaxmu Vg = Vyx + kVm
tap3na udonanananu. JKapaéuam um3ma makimuaa Kydugaruda (14.1-pacw)
TAaCBUpJIAIl MYMKHH. YIUIAHUII BakmIapu opacuaard (apk CHUCTEMaHUHT

CeJICKTUBIMTUHH (o) udomananiu:

g, =T JE"-': K:
o == =21
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JeTexrop curnanm

/

|

1-pacm. Xpomarorpamma

MoananuHr koJioHKa Oyinad xapakaTu Hatwkacuna nauddysus tydaitnu
YYKKWIAPHUHT KEHIVINTH eMUupwiIaan (roBuiagu). YYKKWJIApHUHT KEHIJIUTU
xpomatorpaduk  CHCTEMaHHUHI  camapaJiopiuru Ounan OenrunaHany.
Xpomarorpaduk iy eMUPHWIHIIMHUHT YIIHYOBU cUdaTUIa Y3YHIUK YI4aMura sra

Oyiran KaTtTaluk — Hazapuii mapenxaza sxsusaienm dananorux (h) (HTOB) kabyn

KWJIWHI'aH:
pe LW,
16 t;
0y epma L — xomonkanuHr y3ywiuru; W — UYKKMHHHT KEHIJIUTH.

Xpomarorpadusiga XaM IUCTWULIUSIATH CUHTApU Ha3apuil Tapeikajap COHH

yuyH N KaTTaauru uinuiaTUIaan:

Camapaop Tapenkaiap COHHU:
_16(ty-7,) K
- W 1+k

bynman h kaHuasmk ku4mk Oyica, xpomaTtorpaduk CHCTeMa IIyHYa camapaaop

N N.

Oynmaam Ba ymoOy KOJOHKaAa KYI COHJArd MOJJAJapHU aXXPaTHIl MYMKHH, JETaH
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XyJoca Kuiauml MYMKMH. HKkm Moxama XpomaTorpaMMalapUHUHI  aKpaTHII
Japa)kaCUHU KyWuJaarudya MUKIOPUM Udoaanam MyMKUH:

_ 2Ty —Tg, )
5 H-G_Iﬂ -

Arap Rs=1 6¥ynca, xpomaTorpammanap Oup-oupura ¢daxar 2 % THHAa KUPUILTaH
oynanu. Arap Rs<0,8 6ymnca, axpaTuin KoHUKapcu3 0ynaau. Yoy TeHriamaaaru
KaTTAIUKIApHU Oomka xpoMmartorpaduk KuWMariap OuigaH aaMamTupuo,
xpomarorpadusi y4yH KyJa MyXUM TEHIJIAMAaHHU OJUII MYMKHHKH, Oy TEHII1ama
KeJTaKakJIarn aHuKIaniapja Kaiich Kuiimatra 3bTHOOp Oepull KepakIUTHHH

KypcaTau:

Oy epna uHaekcmapjgard 1 Ba 2 OMpPUHYM Ba WUKKWMHYM TapKUOWUN KUCMIIAPHH
KypcaTaau. AXpaTUITHUHT caMapaOpJIUTUHKA OLTUPUII YUYH Ha3apuil Tapeskaap
COHUHHM OIIUPHII, OYHUHT YUyH 3ca EKU KOJOHKAHUHT Y3YHJIMTHHH OIUApHIN €K h
HU KamaWTupuil kepak Oynamu. CamapalopiidK MyaMMOCH XpomaTorpadmusiia
acocwii MyamMMmoJiap/iaH caHaiaau. Xpomarorpadusiga MoAIaTapHUHT aKpaTUIIN
Ba XpoMaTtorpaduk 30HaJapHUHT FOBUWIMIIK Ky3aTtuinaau. Maptun Ba Cumx HTOb
TYIIYHYaCHHM  XpoMaTorpadusra Kymiab, Xxpomarorpaduk  30HaJIapjaru
XapakaTHU udoaanamai. Xpomarorpapuk KoJIOHKaHU OUp Hewa y3apo akpaliraH
Tapeykaiap Katopu, Ae0 Kapam MyMKuH. byHna xap Oup Tapenkaga MyBO3aHAT
XonaTh (TaKCUMJIAHMIN) YpHATWIAAM Ba XapakaTdaH (asa MOIJAHUHT Oup
KUCMUHM OWp TapenkajJaH WKKUHYMCHATAa Ba X.K. Tammiiau. dazanapapo
TAIIWIMIIAA 30HAJa MOJJAHUHT TYpFYH COpOEHT Ba XapakartdaH ¢asza opacuia
SHTUYa TakCUMJIaHUIIM Ky3atuiaau. OxumbaTma monna Oup Heda KaTiamuiapia
TaKCUMJIAHAJW, YHHHI KOHIIEHTPALMSCH, AWHMKCA, ypTa KaTjaamjiapJa 3HI KYII
Oynmagn. Momna Katiamjap opacuja KaHYa KYm TapKajica, XpomaTtorpaduk
CUCTEMAaHUHI caMapaJopJIMrd IyH4a Kam Oynaau. MoJnaHUHT yUUIaHUII BaKTH
Ha3apHil Tapesikajap COHUra MyTaHocuo, seHu: TR=DN, Oy epma b — myTaHOCHOIHK

ko3ppuuuentu. HTOBb Tymynuacu xpomaTtorpadusiHUHT camapaJopiIUruHu
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Oaxounamga MyxuMaup. by Hazapusgan MyKaMMalipoK OYJraH KuHemuK Ha3apuAara
MyBOQUK XpoMarorpaduk cCHUCTEMa 30HAJAPUHUHT IOBWIMIIM KyHuAaru yd Ooml
cababra acocaH cogup Oynaau:

1) Typiu KOHIEHTpAUUWsIIM 30HAJApPHUHT COPOCHT KaTiaMHIa Xap XWJ TE3JIUK
OWIaH XapakaTJIaHUIIH (TEPMOJIUHAMUK TapKaJIHIII);

2) monnanap auddysuscu (qudy3uoH Tapkaauii);

3) copOuus Ba aecopOius xapa€Hiaapyu TE3NMUKIAPUHUHT Xap XUUIUTH (KMHETUK
TapKaJIHUII).

Tepmoounamux mapkaruwiia copOuust uzorepmMacu (copOeHTIAaru Mojajaa
MUKIOPUHHUHT Ta3 €KU CYIOKIMKIATd KOHIEHTPAIUSICH Opacuaard OOFITUKIINK)
ATPU YM3UKIM KypuHuijga Oynamu. By xpomarorpaduk anHamuzga HOMAaKOYI
Oynranu OOWC, YHUHT Ky3aTHJIMACIUTH YIYH IIAPOMT SIPATUIN 3apyp. ByHUHT yuyH
Ooup xuHCIM copOeHtnapaan ¢Qornananunanu. Huddy3uoH TapKaJIUITHUHT
OJIIMHU OJUII MakKcajauJa KOJIOHKa COpOeHT OWIaH acTOWIWI Ba paBOH
Tynaupuianu. KuHeTuk TapKaiduil aHaiu3 KWIMHAIUTaH MOJJa OKUMHHHHT
Te3nury Ty(daiinu ro3ara kenaau. bynaa daszanap opacuna MyBo3aHaT YpHATHIMAM
Koagiu. MyBO3aHAaTHMHT VPHATWIMIIMHA TabMHHJIANI YYYH OKHM TE3JIUTHHU
KaMalTupui tajnad stwinanud. byHaan tamkapu, COpOeHT Maiifia 3appaiu OYIuIm
xaMm (donganmuaup. Xpomartorpa@uk cuUCTeMaHUHT cenektuBiauru oOwmnan HTOb
KUiMaTu opacuaa OeBocuTa OOFIMKIUK O00p. ByHn 2-kanBanjgard KuiMartiapiaaH

KYpHII MYMKHH.

R=1 k=15
a Neau a Neay
1,01 160000 1,01 360000
1,05 6800 1,05 15700
1,10 1940 1,10 4360
1.15 940 1.15 2110
1.20 575 1.20 310

2-wanBaj. Camapaaop Hazapuil Tapenkaiap COHUHUHT XpoMaTorpaduk

CHUCTEMAHUHT CEJICKTUBIUTHUTA (0)) TABCUPH
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2-KanBaljard  KAWMatinapiaH  KypUHUIOMYa, o Oupra  sKUHJIALIraHaa

XpoMartorpauk CUCTEMaHUHI caMapaJOpJIMrura tanadnap KECKUH OLIaIu.

Kosionkanu cyokjJank xpomarorpadgusicu

YceynauHr kinaccuk BapuanTtuga auamerpu 0,5-5 cm, yzynmuru 20-100 cu
Oynran mmuima HaigaH ubopatr copOeHT (TypFyH ¢aza) OwinaH TYIIUpUITaH
KOJIOHKa/IaH AJII0EHT (xapakaTdaH (a3a) yTkazunagu. Xapakatdad (aza copOeHT
OFUPJIUK Ky4Yd TabCUPUAAH XapaKkaTlaHaIu, XapakaTdad ¢aza Te3IUTMHA HAHUHT
MacTKM KUCMUJATH KpaH EpaamMuaa OOIIKapHIll MyMKHH. AXKpaTHUiIaJIuraH HaMyHa
KOJIOHKAHWHT FOKOPUTH KUCMHUJAaH KHPUTWIAIW. YHHHT XapakaTd JdaBOMHUIA
MoJanap axpana 6opaau. Typiu BakT opajuruia TaXJIuiI YIyH dJTIOSHT OJUHAIH
Ba y Oupop ycyn é&pmamuna Ttekmmpmianu. Keiunarn paBpma acboOuap
TaKOMIJIIANG, Oy YCyl roKopu camapanu CYyIKIUK xpomamozspaguscura
allllaHM Ba XO3WUPrd BaKTAa OpraHUK MOJIajiap TaxXIHIUAa acoCHi ycyiuiapiaH
oupu 6ynub xonau. by ycynaa 3aHriiamaiauran nynaTaaH scajiraH, ruaMmeTpu 2-6
mm, y3yrwimuru 10-25 cm Ba yHaaH kKynpok Oynran kononka yiagamu 3,5-10 mxm
Oynran copOeHT OwnaH Tynaupuianu. Jlerekrop cudatumaa ce3yBUYaHINTH IOKOPH
oynran cnekrpodoroMerpnap unatunaau (ymap 107° M Moxnanm aHukiamra
uMKoH Oepamu). TypryH ¢asza cudartuma xapakatdan ¢aza  OwuinaH
apajalmMapuraH, MEXaHWK Ba KHUMEBHU OapKapop, €Tapiiid CEJCKTHUBIHMK Ba
camapaJopJIMKKa 3ra OyiaraH CHIMKaresb (CHIMKat KuciioTa uBuru — SiO2xH20),

ATIOMUHUN OKCUM Ba OOIIKAIap UILTATUIAIH.
Hon anMammHUII XpoMaTorpagusicu

Non anMammuuin xpomMaTorpaduscu CYIOKIHK XpoMaTorpadusCUHUHT OUp
Typu OYamO, yHIa copOeHT cudaTuia WOHUT HIUIATHIAAN Ba aXpaTWIaguraH
MO/1/1a HIOHUT TAPKUOUIaTy MOH OWJIaH aJIMAIlInHAIH:
Ay+Bue>An+B,.
Nonwntnap kamuowum 6a anuoHumiapea OYynmuHaau. 14.3-xkaaBanma aipum

HOHHUTIIAPHHUHI' CCIICKTUBIIMK KaTOPHU KCIITHUPUJIT'aH.
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Nonutnap xapakardan ¢aszajga >puUMaciuri, KHUCIOTa Ba acociap (HUIIKopiap)
TabCUPUTA YUJAMIIM OYIIUIIHN, eTapiid Japa)xkaaa MOHOTEH TypyXjapra Ba MEXaHHUK
MyCTaxKamJIMKKa 2dra OynumM Kepak. Xapakatdadn (aza cudaruma cys
MyXUATHIATH Oydep spuTManap HIOUIATHIAAA. BOXOpPOI MOHM KOHIEHTPAIHSICH,
OydbepHUHT Typd Ba WOH KYyYWHH Y3rapTHPUII acOCHJa CHUCTCMaHUHT

CEJIEKTUBIIUTHHM Y3rapTUPUILI MYMKHH.

Hou sapajgi

Kamuonumaap Hotwiapiiiir ceekTHiing Karop
Cy L ORNCIOTATH +1 Li'<H'«Na'<K <Rb'<Cs"<Ag'<TI'

+2 Mo <Ca™ <5 <Ba’*<Ra™"
KapGokein +1 K <Cs™<Na™<Li”
raedpar sucnaTann +2 Ra*<Ba™<8r <Ca™
Hewrpan 2 Ba <5 <M <Cat <Il’
EMCIOTANH MYXHT +1 Li'<Na"<MNH," <K '<Rb'<Cs"
Hurkopuii +2 Ba'<Sr=Mgt=Ca™

-1 F=Cl<Br=[<OH=NH.CH.COOr<CH,CO0-=<
AT <HCOO<IL,PO,<HCOy

3-skaaBaJ. ApUM MOHUTIAPHUHT CEJIEKTUBIUTH

I'eab-xpomaTorpadus

['emp-xpoMaTorpadusga MoJIeKyanap YI4aMIAPHHUHT Xap XWJUIHTH
acocuia aXpaTHUIll amalira OMUPWIAAN. By yCYII 9KCKII03UOH, MOAEKYAAD-IAAKIU
xpomamoepaghuss. HOMIIapu OujaH xaM atananu. TypryH (aza cudaruga aHWK
Yymgamiu 3appadanap, XapakatdaH (aza cudaruma dca CyBaard €K OpraHUK
SPUTYBUUIATH DITIOCHTIAP WIUIATHIAAA. AXKpPATUII BaKTHIa MOJJIa COPOSHTHUHT
TUPKUIIIAPUA Ba DPUTYBYM OpacHjia TAKCUMIIAHUO TypryH (ha3a OpKaiH yTaJu.
CopOeHTHUHT FOBaK THPKHUIILIAPUTa KHpa OJaJWraH MOJIEKyJanap KOJIOHKa
Oyiinad xapakaTIaHWIIK JaBpuia ymoOy THUPKUILIApAA MAablyM BakKT yIIJIaHAIH.
Karra ymyammm Monmekynmamap 5ca COpPOCHT THPKHUILIApUTA KHPOJIMACIaH
KOJIOHKQJIaH YTHO KeTaaW. yIdaMud KHYUK MOJIEKyJajap TUPKHIIapra KApUO
CEKHH XapakaTjaHaau Ba mry Tydaitnu axxpamnanu. CopOeHTIap IOMIIOK, KATTUK Ba

SPUMKATTUK OYViuimu MyMkuH. FOMIIOK copOeHT/Iap monucaxapujiap (kpaxmar,
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JIEKCTPUH Ba LIEJUIIONI03a) acOoCUAa Tal€piiaHaau, ylap OOCHM Ba KaTTa TE3IMKIH
XapakaTra 4ujaMid SMac. SIpUMKATTHK Tejulap CTHPOJ Ba JHUBUHWIOECH30JIHUHT
COIIOJINMEPU3ALMACH acocujia OJIMHAAW, yjap Karra OocuMra 4yugamiu Oyianu.
Karruk remnap muma €k cunukareiagad ubopar OYnuO, yIapHUHT KaMUWIUTH

rejjiap acopOLHUOH KOOMIUATUHUHT IOKOPUITUTHIAIUD.
IOnka kaBaT/iu xpomartorpagust

Onka kaBatnmu  xpomatorpadus  ajcopOlIMOH Ba  TaKCHUMJIAHMIII
xpomaTtorpadusicu TypiapuiaH XUcoOJaHUO, YHIA DJIOCHT IUIACTHMHKA YCTHUIATrH
IONKa KaBaT Oyina® KamwuApiauK Kydd Typaliau Xapakar Kuiaah. OJIOCHT
KYTapuIyBUM, KU TYITyBYM OYJIMIIM MYMKUH. AJKpaTWiIaJuraH apajaiiMa cTtapT
YU3UKWUTAa TOMU3WITAHAAH KEWWH YHJaru MOJJaJIapHU XapakaTdaH (aza ¥3u
OuMIaH XapakaTIaHTHpaau. EMoH ajcopOunanyBuu MOANA KYTIPOK XapakaTiaaHagu

Ba AXIIHW IOTHWJIAAWUTaH MOAdadaH aXpaJialau. MO)I)IaHapHI/IHF CI/I(baT TapKI/I6I/I

KAWMAaT acocuaa aHuKiIaHaau. by epina X - MOOIaHUHT CTapT YM3HKUAAH O0CHO
yTran uynm, Mojja VpHATWITaH XoupaH nofrada OyiaraH macoda; Y - cTapt
yu3uruaad GpoHT umsururavya Oynran macoda. FOnka kaBatnu Herusz cudartuaa
IIMIIa TUIACTMHKA YCTHTa KyJa FONKa KAJIUO Oup TeKHuc, €TKU3WITraH aJcopOeHT
KaTjaMy WOUTATWIAW; XO3Up CaHoaTAa CHJIMKAarelb Ba AIIOMUHUNA OKCHIH
KaTmaMJjd T[UIaCTUHKalap wunuiad umkapuwiMmokma. Herus cudarmma Koro3
UIUIATUJICA, YCYII K0203 Xpomamoepaguscu ned roputunagu. by ycynma sapum
MUKOOpULl AHATN3 KUITUHUTITA MYMKHH.

I'a3 xpomaTorpaguscu

I'a3 xpomarorpadusicu ycynuaa xapakatdaH ¢asa cudaruga tanryBuu jaed
aTaylaMraH WHEPT Ta3 WIuiatuiaagu. by ycynma aHuKIaHaAWTraH Mojja, anodarra,
ra3 Xxoiaura YyTkazuiaumu 3apyp. [a3 xpomarorpaduscu raz-kartuk (ras-
afcopOLMOH) Ba Tra3-CylOKIUK XpomaTorpadusicu ycysuiapura OynuHanu. ['a3
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azcopOLMOH ycynaa TypryH (aza cudaruaa KaTTUK aAcopOeHT unuiatuianu. ['a3-
CYIOKJIUK XpoMmartorpaduscu ycynuaa TypryH ¢asza cudaruga OUpop KaTTUK
MoOJJlara [ONKa KaBaT OWJIaH KUPHUTWITAH CYIOKJIMK WIUIaTWIaaAu. 1'a3 CyOKIMK
xpoMartorpaduscu rasz-aAcopOUMOH ycyl cudatuaa KYyOpoK KYJUIaHWIIAH.
Komonka nuamerpu 3-6 mwm, y3ywnauru 1-3 M Oynran mynat, MuUc €Kd ILIWIIA
HaiiaH uoopat. Mccukiank yTka3yBUaHIUK, alaHTaHU MOHJAIITHPUII, 3JIEKTPOH
yljIal acoCUAaru AeTeKTopiap; Tefui, BOJOPO, a30T CUHIapH rasjap TalulyBuH;
CWJIMKarelilb, aJIOMUHUN OKCHJM, AKTUBJIAHTaH KYMHUpP Ba MOJEKYJSAp 3Iakiap
TYpFYH KaTTUK (aza; KyrOjgaHMaraH yrieBOAOpoJjap €KH CHIOKCAHJAp TYpPFYH
cytoK (¢asza cudbaruna unatuiaaun. TypryH ¢dazanapHu TyTyBumiaap cudaruaa
COJIMIITHPMA [03aCH €Tapiu Japakajga KaTta OyiraH MexaHuK MycTaxkam, Oup
KUHCJIM ~ TAaKCUMJIAHMIIHWA ~ TabMUHJIAWJWTAH, KWU3EIbIyp, MHUTTH  IIWIIA

HIapuKJagapu, CUIMKaresb, Te(JoH Ba OOIIKaIap UIUIATUIA N,
I'a3 xpomaTorpajgusicuaa cupaTui TaXJInI

Xap KaHgald MOJJaHWUHT TYypFyH Ba XapakartdaH ¢aszaiap OunaH ¥3apo
TabCUPU YHUHT WHIWBHUAYaJ XyCyCHATH OYynub XucoOmaHagu. Xpomartorpadusaa
cudatuil Tax) I YUYyH KYJUTAaHWIQJAUTaH aCOCHUN KaTTaJIWK YIUIAHUII BaKTHUIUP.
Komonkanu raz Ba CYIOKIMK XpomaTorpadusicu ycyiUlapuja YIIJIaHWII BaKTH
KOJIOHKAHHWHT TYJIIUPWIUII cudaTH, Xapopar, AIIOSHTHHHT XapakaT TE3JIuTH,
COpOCHTHMHI HaBM Ba Oomka kym omuiuiapra Oofnuk. IIyHWHT yuyH Xam
YIIJIAHWUII BaKTHHUHT KMMMaTH OWp KOJOHKAJIaH MKKUHYHUCHTA YTraHaa y3rapasu.

HucOuii yrumanuim BaKTH KHAMaTH

aca kaMm Yy3rapaau. HucOwii ymmmaHWI BaKTH aXpaTWiIaguraH MOJJa YIIIaHUIIT
BAaKTUHUHT CTaHAAPT MOJJa YIIUIAHUII BaKTUTa HUCOATUAUD. AHUKIAHTAH T Ryyco
KUAMAT >KaJBajard KUHAMAT OuWiIaH COJMINTUPWIAAW. Arap To3a Mojjaajiap
acocujia aHalu3 KUIMHAETTaH OyIica, TeKITMPHIL/IAa OJJMHTaH YIIUTAHUII BaKTH TO3a

MOJIJIaHUHT IIyHAAaW KUMMaTh OWJlaH cOoNMINTUpuiIaad. HaTwkamapHuHT sHama
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UIIOHWIM OYIMIIMHUA TabMUHJAII YYyH Typjid copOeHTiap OuiaH TYJIAUpPUIITaH
WKKWATA KOJIOHKaJa OJIMHIaH KUiMatriap COJUINTUpUIaAu. TeKumupuiaaaurad
MoOJJla XpoMarorpamMmacy TYIIMPWITaHJaH KEWHH apaljamMara To3a MOoJijia
KYIInauo, siHa XpoMaTorpaMMa TYIIUpUIagu. Arap yUUIaHUII BakTIapu OUp Xui
Oynca, XpomMaTorpaMMaHUHI o3acu €kd Oamanmiurd oprtaad. by aca
TEeKIUPpUIAETTaH MOJJa TapkuOujaa KYIIWIraH CTaHIapT Mojjdara TYFpu

KeJlaJIuraH MoJa OOpJIMIY XaKuja XyJioca KWINIIra UMKOH Oepaiu.
Xpomarorpapuk MUKIOPUI aHAIH3

3amoHaBuil Xpomartorpaduiapia MHUKIOpPUN aHaIu3 XpoMaTorpammajaru
YYKKMHUHT OajaHJIUTY €KW F03aCHHU yJalira acociaaHraH. MUKIopuil aHamu3:
1) HamyHa oJMII Ba YHM HIUIAlI, 2) HAMyHaHH XpoMarorpaduk cucremara
kuputuir, 3) xpomartorpadusiiam; 4) XpoMaTorpaMMaHd KaWj KWiIumi; S)
XpoMaTorpaMMaHM HILIan Oockuwiapuaan ubopar. bupunum Oockuy Oapua
ycyJuiap yudyH Oup Xujl OYJIraHd X0Jijla, UKKMHYM OOCKHY yiapaad ¢dapk Kuiaaiau.
HamyHanu kupuTuml y4yyH UIUIATUIAQIWTAH IINPUIPIAD aHUK JapakajlaHraH
OYNUIM KyJa MyXUMIHp. XpoMaTorpaMMaHH HWIUIAIIaH OJJIMH YHUHT F03acH
€ku Oamanmmrud ymdaHaau. byHna xpomaTorpaMMalapHUHT CUMMETPUK OVIIHIIH
Myxumanp. CUMMETpUK XpomaTorpammaiap YYyH UYYKKUHHUHT OajaHJIUTHIaH
doiimanaHumn  MyMKHH. ACHUMMETPUK UYKKWJIM XpomaTorpaMmanap Owiad
HIIaragaa YYKKH 03acuiaH ol ganaHu MabKYIIL. 3aMoHaBUH
xpoMarorpadiaapia [03aHW aAHUKJIANI YYyH HMHTETparopiap KyJJIaHWJIaIu.
MoagaHUHT KOHIEHTPAUMSICHHU aHUKIAIl YYYH MYyTJIaK Japakajiall Ba HYKH
CTaHIapT ycymnapuaadn ¢odnananuinagn. Mymaax Oapadicaraw  ycyauna
aHUKJIAaHQJIMTaH Ba  CTaHAAPT HaMYHAJApHUHT OHp XWI  I[APOUTAATH
Xpomatorpammaiapy Tymupuiaaan. Jlapaxanam 4yu3Macu acocuia KOHIICHTPAIUs
Tonunanu. HMuxu cmandapm ycyiuaa TEKIIUPUIAJAUTAaH MOJJAHUHT MYyaisH
MHKJOpHTAa MabJIyM MHKIOP CTaHAApPT KYIIWIHO, XpoMarorpamMma OJHUHAIIH.

CrangapTcn3 Ba CTaHAAPTIM HAMYHalap XpoMmaTorpamMmaiapd  acocHja
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TEeKIIUPUIIAIUTaH MOJJAHUHT (PoMKM3 KOHIEHTpanusiacu Kyiuaaru ¢dopmyna

épaamMuia TONUJIAIN:

Sk Mew 109
S k. m

L) ) a

?‘J:

Oy epna S; Ba S., — aHUKIAHAIWraH Ba CTaHAAPT HaMyHa XpomMarorpadux
UYKKUJIAPUHUHT 103a1apu, MM2, Ky — Xpomartorpad AeTeKTOPUHMHT CE3TMPIUTHHU

Oenrmnaiuran Ty3aTuil KodQPUIUeHTH.

1.2. YCUMJIHMK MOJJIAJAPUHH TAXJINJI KHJINIIJIA
KYJUIAHWJIAJIUT AH XPOMATOT'PA®UK YCYJJIAP
Xpomarorpaduk aHaIM3 yCYJIH OJIUIIATYA, YHYMIWINTA Ba YHUBEPCAIUTUTH
cababiM OpraHvK Ba aHOPTaHWK KUME, Ouosorus, THOOWET, ¢u3mka, HedT Ba
He(THH KalTa UILIAIl Ba OOIIKa coxXalap/a KyJIaHWuIaIu.

e Mypakka®  OpraHMK Ba  aQHOPraHMK  apajialliMaJlapHA  aJoOXHuja
KOMITOHEHTJIapra aXpaTWIllJla, YCUMIUK Ba XaWBOH OpraHU3MHAAa JXKyJa Kam
MUKJIOpJa yudpalIuran Typjd MoJajiap: BUTAMUHIIAp, MUTMEHTIIAp, TIIMKO3HJIap,
ATKAJOWJIADHA ~ @XpaTHIl; ep NYCTIOFUJa KaM TapKajiraH MoJJIajiapHH,
U30TOIUTAPHU OOUUTHIIIIA;

e MojajaMH KyluMuajaapaaH To3alalia;

® KyJia CYIOJITHPUIITAH dPUTMaIapHU KOHCSHTpJIAIIa;

® MOJJAJTapHUHT COPOCHSUTAHUINT XYCYCHUATH OWJIaH TY3WJIWIIN OpacHujaru
OOFJIaHUIITa aCOCIAHUO MOJICKYJISIp TY3WIUIIUHA aHUKJIAIIA;

® MO JaTapHUHT cu(aTd Ba MUKJIOPH TAPKUOWHU HICHTH(UKAIUIAIIA;

® CIUpPT, KOHSIK-BUHO TapKUOWJaru aijeruaiap, KapOOH Kucioraiap,
OKCHKHUCJIOTAJIApHU aHHUKJIAIIA;

® O3MK-OBKAT MAaxCyJIOTJIapW TapKHOWJIarn aMHWHOKHCIOTIAp Ba YJApHUHT
XOCHJIAJIApUHN aHHUKJIAIIA;

o &r TapkuOMIaru TYHWHTAH, TYHMHMaran kKapOOH KMCJIOTaJapHU aHUKJIAIIa

Ba X0Kaso.
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XpomoTtorpaduK aHamW3 yCyau KydHumaru adsaumiinapra 3ra; — JHT KaM
MUKJOpJard Mojja MUKIOPUHU aHUKIam MKr, MKI (10~6 1, 10-6 mu Oynumnimn)
UMKOHUSATH, SIBHH CE3THPJUTH IOKOPH, — VHHUBEpCAl, SbHA TYypiAd XHII
(GyHKCHOHAII TypyXJIapu OYaraH MoJ/ia apajlalliMajJapUHA aHAJIN3 KAJIUIIT MYMKUH;
— (UBUK-KUMEBUI Xoccaapu Oup-Oupura xyaa sSKMH, yXmam Moiaa (M3omep)
Jap apajaliMacMHU aHaliW3 KWW MYMKHH, — MOJJA apajaliMaJlapuHu
KOMITOHEHTJIApra aKpaTHIll, yJApHUHT KOHCEHTPAIUSICUHU OIIHUPHIN, CEJIECKTHUB
(Tanab axkpatuin), To3a Mo AanIap OJUII (IIpernapaTuB) UMKOHU MaBXY]I.

1.3. “RUBIA TICTORIUM L’ YCUMJIUK MOJIJIAJIAPUHHA
TAXJIWJI KWJMIIJIA KYJIJIAHUJIAJIUTAH
XPOMATOI'PAD®UK YCYJILJIAP
Xpomarorpaduk aHaIW3 yCYIU OJIUIINTY, YHYMJIWINITA Ba YHUBEPCAILTUTH
cababiM OpraHvK Ba aHOPTraHWK KuUME, Ouonorus, THOOWET, ¢usmka, HEdT Ba
He(THU KaiiTa WIUTAII Ba OOIIKa coxXaiapja KyJUTaHWIaIu.

e Mypakkad  OpraHMK Ba  AHOPraHMK  apajalmIMajlapHd  aJoXuja
KOMITOHEHTJIapra aXXpaTHIlJa; YCUMIMK Ba XalBOH OpraHuM3MHUAA >Kyla Kam
MUKJIOpJla yUpalurad Typiy Mojjiajap: BUTAMUHIAP, TUTMEHTIIAp, TIUKO3UAJIap,
ANKAJIOWJUTAPHU ~ @XpaTHIl, ep MYCTIOFHAa KaM TapKajliraH MOJyIaJlapHU,
U30TOTUTAPHU OOWUTHIIIIA;

e MoOJJaJaMu KyIIMMYaiapiaH To3ajaliia;

® ’KyJa CYIJITUPUIITAH SPUTMAIapHU KOHCEHTPJIAIIIA;

® MOJJIaJJAPHUHT COPOCHSUIAHMIN XYCYCHUATH OWIaH TY3WIHIIN Opacuaaru
OOFJIAHMIIITA ACOCTAHUO MOJICKYIISIP TY3WJIUIITUHU aHUKJIAIIIa;

® MoOJJaTapHUHT cH(aT Ba MUKJIOPH TApKUOWHU HICHTH(PUKAIUIAIIA;

® CIUPT, KOHSIK-BUHO TapKUOWJaru aijeruaiap, KapOOH Kucioraiap,
OKCUKHCIOTAJIApHU aHUKJIAIIA;

® O03WK-OBKAT MaxCyJlOTjapW TapKUOWIard aMHUHOKHCIOTIApD Ba YJIapHHUHT

XOCWJIAIAPUHU aHUKJIAIIAA;
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e &r TapkuOuIaru TYHUHTaH, TYHMHMarad KapOOH KUCJIOTaJapHU aHUKJIAIa
Ba X0Ka3o.

Xpomororpaduk aHamu3 ycyiu KyHujaru ad3auiMkiapra 3ra: — 3HI KaMm
MUKIOpJAard Mojja MUKIOPUHU aHUKJAm MKT, MKI (10~6 1, 10-6 mu OYmumim)
UMKOHUSTH, SbHU CE3TUPJNTA IOKOPH, — YHHUBEpcal, SIbHU TYypJId XHII
(GyHKCHOHAJ TypyXJlapu OYAraH MoJia apajialiMajapyuHi aHAJIU3 KAIUII MYMKUH;
— (U3UK-KUMEBUIN Xoccallapu Oup-Oupura *xyja sSIKMH, YXInam mojna (u3omep)
Jap apajaliMacMHU aHalu3 KWIWII MYMKHH, — MOJJa apajaliMalapuHu
KOMITOHEHTJIapra a)KpaTHIll, yJapHUHI KOHCEHTPAIUSICUHU OILUPUI, CEJIEKTUB
(Tannab axxpatui), To3a Mojanap oJauil (MpernapaTuB) UMKOHH MaBXKY/I.

Il BOb. TA’)KPUBA KUCMHA
2.1. KEPAKJIN )KNXO3 BA PEAKTHUBJIAP.

|. Kumésmii :xuxo3nap:

1) Mypunu mikad

2) AHaJIWTHK Tapo3u
3) DaekTpoH Tapo3u
4) Kypurtum mkadu
5) Tepmometp 250 °C

6) Viuos xonbanapu JIC 1770-77 50 cm®, 100 cm, 250 cm?, 500 cm®, 1000 cm;
7) Tunerkanap 0,1 cm3, 0,5 em3, 1 em®, 2 em3,5 em®, 10 em3;

8) Viuos cumuapiapu 10 e, 25 em®, 50 em®, 100 em®, 250 cm?, 500 em®;

9) Kumésmii crakannap: 50 cm®, 100 cm?, 250 em3, 500 cm:

10) ®wuntpnap Tm 6-03-16761

11) UK crekrpomerp-(ITEPKIH)

12) Cumudoit macTuHKa

13) Kanumuisp Haii

14) Cunukaren

15) TeHCWIITUH HOUTITYATAP

16) TIIpoOxamap
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17) T'X-MC xpomarorpaduscu
18) TI'a3 ropenka

19) Kym xammomwu

20) Iratus

21) Coxkcnet acoodu

22) CyB xaMMOMH

23) BaKusitzen konbacu

24) Baponka

25) Jlayuka

Il. KuméBnii peakTuBiap:
1) AmntparieH
2) Kanuii uikop
3) Harpuii cydur
4) Muatun adup
5) MenTton
6) Dranoiu (99%)
7) JlucTHIUTaHTaH CyB
8) MasenH aHTHIPHIN
9) I'ekcan
10) Aneron
11) Merta kcuiton
12) Opra kcumon
13) Cyndar xuciora (KOHT)
14) Xnopodhopm
15) banzou
16) Auertun
17) SuTap aHrUApHUL
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2.2. “RUBIA TINCTORUM L”YCHUMJINTH WIJIU3UHU
TAPKUBUJIAH AHTPAIHEH XOCUJIAJTAPUHU JKCTPAKIIUA
KNJINI
Pysan yeumnurun wnausu koBiad onuHuO, 105 e Xapopatia KypuTWIAU Ba

Maiinananau (1-pacm)

2-pacM. Maijifaianrad pysiH Wijiu3u

Matiinananran pysH wigusunad 100 T Mukmaopaa Toptud onuHHO, TYyOU
oManiok Tepmoctatuk 1000 M1 M DKCTpakcusi Kojbacwra CONMHIA Ba YHUHT
yctura 500 My rekcaH KyWriinO JalKaTHIIIH.

Konba cyB xammomwura >KOWTAMITUPUINO, YHra CYBIM COBYTTHY

Vpuatwiau. CyB xammomuzaa ku3gupum 60 °C xapopatna 1 coar Bak JaBoM
24



OTTUPHIIAN. XapopaTHH I[OPIMPIP’IJIPIFPIHPI TaMUHJIall MaKCaanaa CyB XaMMOMMIa

TepMoMeTp YpHATHIAH (3-pacMm).

3-pacM. DcTpaKcus KapaéHu

1 coarman cyHT K0JI0a CyB XaMMOMHUJaH OJMHAM Ba BroHXep BOpoHKacuia
BaakymIH cyprud €paamuaa Gpuntpiad onuHau (3-pacm).
OKCTpakcHsuIail >kapa€Hu XyIau 11y TapTuOna siHa Oup mapotaba onubd

60pI/IJII[I/I Ba OJIMT'aH 3KCTPAKT SpUTMAJIapU apaJIallITHPHUIIIN
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4-pacm. OauHraH ’3xkcTpakTHu Bronxep Boponkacuaa gpuarpiaam
OJIMHTaH YIKCTPAKTHH KOHCEHTPJIAII

OunTtpran YTKa3wiIraH SUTMAHUHT sSpMH TyOu roManok 1000 mi s
Koj10ara COJMHIN Ba POTOPJIM OYFJIATTHUra dKOWIAIITUPUINO, SpPUTMAaru TeKcaH
OyFiaTuo H0OOPUIIIH.

byrnatum xapa€Hu oxupurad erkaswiMacnan 10 M spuTMa KOJATYHUYA

JABOM ATTUPHUIIIH.

Cyurpa konran spuTMa OomIka Kojbara YTKa3wigd Ba JacTiIaOKu
SPUTMAHMHT KOJITaH KUCMHU poTopia Oyrnatunau. by spuTMaman xaM TaxMHHaH
10 M konaupmiu® OyFiaTuil xapaéHu AKyHIaHIu (5-pacm).

byrnatumgan oauHTaH SpuTManap Kyumio, OF3u OCpKUTUIIH.
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5-pacm. KyI0K 3KCTPaKT OJIUII KapaéHu

IOnka kaBaTiim xpomororpadus

SiO, nan Taiépnanran CHIM(OT KOFO3UIAH 5 CM y3YHJIMKIA KECHO OJIMHIIH.
VYuunr ukky yetugad 0,5 cM y3yHIHMkaa rpaguTiv Kajam OujilaH cTapT Ba (GUHHUII
Yu3uKIapu Yn3mian. CTapT Yu3uFura UKKUTa HyKTa Oup Xuil y30KIHKAa KYHUIIH.
by HykranapHuHr Oupura anTpaiieH (A) Ba MKKUHUMcHra DKCTpakT (D) Oenrucu
KYWWJIIH.

Ona xkaBatinm xpomororpadusHM amaira OIIMPHUIN Y4YyH O€EH30J1 Ba
rekcaHHuHT 1:1 HUCOaTmaru cuctemMacu Tauépuaniu.

CrapT 4M3uFUra aHTpaleH dPUTMACH Ba SKCTpaKTIapaH Kanwuisap Havanap
OpKalu Oup Heya TOMYMJAH TOMHM3WIAM Ba CHUCTEeMa COWHTaH KOJIOHKara

KOUIAIITHPUIUO KANTKOFU OepKUTHII U (6-pacm).
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6-pacm. FOnka kaBaTiiu xpomoTorpadgusi YTKasuil ;kapaéHm.

OpuTyBud (GUHUIN YKM3UFUTa €TU0 OopraHjaH CYHT, CUIU(OT KOFO3U KUCKUY
€pllamMH/ia KOJIOHKaJAaH YUKapuiIno, Mypuwin mkadaa KypuTiii.

Cunudon kKoro3 Kypurangan cynr Y@ nammnaga KYpWwigd Ba SKCTPAKT
Tapkubuaa OWp HeyTa MOJJAJIAPHUHT TYpJIHM paHIrIapja XOCWJI KWITaH JOFJapu
anuKIanau (7-pacm).

'yBox moana cudaTuaa HIIATHITAH aHTpAlleH 3aHTOPH aHTIU JOF XOCHII

Kwiau Ba YHUHT R kutimatu 0,78 skaHIuru Xuco0J1ad TOTHIIIH.
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7-pacMm. Y@ gqamnaaa XxpoMoTorpadgusiHu Kypuil.

KOxopunarn Taptubaa WiIaM3 HAMYHACH STHJI CIIMPUT Ba LKpKa KHUCIOTaaa
AKCTpaKCUs KWIMHHO, I0TKa KaBaTiu XpoMoTarpadus KWIM0 Kypuiiay.

OTui CHUPTUAAH XOCHJ KWJIMHTAH SKCTPAKT aHTpalleH OwiiaH Oupraivkia
xpomoTtorpadus Kuauau6 Y@ namiia Hypu OCTHAA KYPUIIH

Cupka KHCITOTaIHM 3KCTPAKT XaMaHTpaIreH OWIaH OMprajauk/a omKa KaBaTiu
XpoMoTorpadust KHIHMH/IH.

2.3. “RUBIA TINCTORUM L” YCUMJINTH W3 SKCTPAKTUHA

XPOMATOI'PA®UK TAXVIMJINHU AMAJITA OIIUPUII

PysH unam3u TapkuOuparun MoIJaiapHU aXPaTHUI YI9yH TEKCaHIN KYIOK
OKCTpPaKT TaHnad onuHAu. YyHKH Oy OSKCTpakT TapkuOuga O€m Xwi Mojna
Oopiury OMKa KaBaTiM XpoMmoTorpdusga aHUKIAHAM XaMmJla TeKCaHHH
YAyBUAHJIMK XYCYCHUSITH Oy yCyJaa a)XpaTUITra MOC Kellau.

Hactma6 100 M1 Xa)XMJIM KOJIOHKA OJTMHUO YHU W4uuTa 09H30J1 Ba T€KCAHHUHT

1:1 HucOTHarM apanammacu(dII03HT)aa SpuTUiTan cuiukoren(5/40) comuuan.
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VYHUHT ycTura mly CHJIMKOreNJa apajaliTUpuiInO OyFaTWIraH SKCTPAKT
KyKyHJIapy conuHau. CYHIpa KOJIOHKaHUHT IOKOPY KUCMHTa sTHA 03POK CHIJIMKOTEII

KYKYHUJaH COJMHIM (8-pacm).

8-pacm. PYsiH wiau3u 3CTPAKTHHH KOOHKAJIH XpoMoTorpadusi ycyamaa
aJKpaTHII
Kononkamu xpomotorpadus xapa€Huna KOJOHKaZaH TOMYMIad axxpanud
YUKAaETraH JJII0PHT KalTa KOJOHKara colMHuO Oopwiau. BakT yTtrad skcrpakt
TapKuOuAaru MoJanapHu KOJOHKa OYiinad xapakatiaHaETraHauru Ky3atuian (9-

pacm).
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9-pacm. KostoHkana MoaaJJapHUHT XapaKaTJIAHUIIH
Jloumuii paBuiiia KOJIOHKAra 2JIF03HT KyWHO TypuiIIM Ba XapakatiaHaéTra
paHTM MoOJjajiap KOJOHKAaHUHT KyWH KHCMHra eTu0 Keirad cTakaH Oup Xuil
XXMM pakaMJIaHTaH KWYMK [IUia uadiniap(nencymka)ra anmamtapuwiay (10

pacm).

Y-

10-pacm. KostoHkagan YyuKAEéTran Moa1aJJapHu HUFUO OJTMI KapaéHu

[[ly Tapuka waunuiapra WUAFWITaH MOJJAJIAP XAap XWJI PaHra SKAHJIUTH

anukyanau (11-pacm).
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11-pacm. Kosnonkagan a:xkpanauté YuKaéTran Moaaasap.

11l-pacMama KkypcatwiraH JpuUTMaiap FOMNKa KaBaTd XponMoTorpadus
KuiuHranjga(cucrema OsHzomrekcan 1:1) 0 Ba 1 mammpa 6utra mMojgna 2 Ba 3

uaumaa 2 xuia Mojaaa oopiuru anukiaasnau (12-pacm).

12-pacm. AxpaTu6d oauran mogaanapaunr FOKX raxaunian

4-pnumiiad 6onutad MKKWHYK MOJJIA XOCHIT OYyimaérrannuru anukiaanau (13-

pacMm)
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13-pacm. UKknHYM Moaaa TaXJIWIH
By MoamaHWHT aXpaiauiiM Tyrarad KeWWHT mMojia 4yuka Oonutamu. IlyHnai
KAJIUO KOJIOHKAJIM XpoMOTOrpadus HaTKacuaa 3 Ta MOJIa aKpaTHO OMMHAH. |-
Ba 3-MOJJTAIADHUHT KOHCEHTPAIUSACH KyJa KaM MHKIopaa OVirannurua cadadmu,
yJiap 3pKHUH X0JIJ1a aXpaTuO OJIMMAaJId Ba TAPKUOU TEKITUPUIMATIH.
Nkxkuaun O6ynmub axpanu® 4YMKKAH MOJJIa dpUTMAlapu  apalalliTHPUINO,

poTOpIM OyFIaTIHy1a SpUTYBUUCHOYFIaTiO onuuau (14-pacm).

3 i
|

7
N

T e
M
=
i
2

14-pacm. DpuryBunjaapHu OyFJIaTHII )KaAPaéHU.
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Konba TyOupa kodran Ku3wi paHIVIM MOJJa IumaTten Epaamuaa Huruo

OJIMH/IH.
I bOb. OJIMHT'AH HATHUXAJIAP TAXJINJIN
3.1. “RUBIA TINCTORUM L” YCUMJIMT'Y UJIJTU3 DKCTPAKTUHHU
TAUEPJIALLI BA KUMEBUH TAPKUBUHU YPTAHULI

0,05 r anuk ynua® onMHraH MaiinananraH MaxcyiaoT HamyHacuHu 100 mu
XKMJIM KOHYCCHUMOH KoJjibara cojiMHaau Ba 7,5 MJ KOHIICHTpPJIAaHTaH CHpPKa
kucinoracu conuHaau. KonbOa kalTapma COBUTKMY OWJIaH OWUPUKTUPHIAIUA Ba
KaitHaO Typran cyB xammomuna 30 nmakuka ngaBomujaa Kuzaupuiagu. CyHrpa
Kojbasaru apaaiiMa COBUTHINO, YHra COBUTKHY opkanu 30 mu epup Kylunaau
Ba apanammMa sHa 15 ngakuka KalHaTwiaau (COBUTHIITAH CYB XaMMOMUJIA).
Apanamma maxta-Quiatp opkanu Xaxmu 250 mu Oynran OYiayBUM BOpOHKara
dbuntpnanaau. Konbagarn maxcyiaoT HaMmyHacura siHa egup coiunub, 15 makuka
KaiHaTwiaau. Edbupnm axpatmanu l-axparma yctura mnaxta-QuiaTp Opkaiu 2
mapta 10 mi edpup Ounan roBwraau. bynmyBun BopoHkamaru axkpatmara 100 mi
UIIKOp apanammacu (2% ammuak caknarad 5% JIM HaTpUi UILIKOPH) COJIMHAIH Ba
3 [akuKa JaBoMuia yYalkatwiaad. bynyBuM  BOpOHKajaru — apajiamma
TUHAMPUTIAAN Ba aXpalraH UIIKOp KaBaTH Xaxmu 250 Mi iu ym4oB kosibacura
CoJIMHAaIH, OYIIyBUM BOpOHKAIaru epupiid eKCTPAKTHH €ca TO MYIITH PaHT XOCHUI
OynmuIy TYyXTaMaryHda 25 MJI JIaH WIIKOp apajaimMach OujlaH YalKaThjIaiu.

VayoB KkonGacuaard CyOKIHK HIIKOP apaaliMacH OWIaH KOIOAaHMHT
Oenrucurava rerkazuinand. OauHraH axparMaHuHr 25 mu xaxmu 100 M 6ynaran
Kojbara convHUO, KaWTapyBYM COBUTIMY OuWjaH OWpJalITUPUIAAN Ba CYB
XaMMOMH/Ia apaiamTupud Typran xoiaa 15 gakuka naBoMua KU3AUPUIaIH.

Cyurpa axxpaTMaHU COBUTWJIAJIA Ba XaKMH 25 mi OyiraH yim4oB Konbacura
MHUKIOPHUNA VTKa3WIagu Xamjaa XaXKMH Oelrucurada weTkasuiaaau. AsKpaTMaHUHT
ONTUK 3UWINTA (POTOEIEKTPOKOIOPUMETPpAA, AU Hypau Guitp Epaamuia,
Kanuuaura 10 mm Oynran kroBerana yadaHaau.Honm HyKTacw NUCTUIUIAHTaH CYB
Oyiinua ypHatwiaau.)Kyna TYK paHTIId a)XpaTMa OJIMHTaH XOJIJa YdaligaH aBBal

QXpaTMAaHU MABIIYM Xa)KMra KaJap CyHJITHPUIIA]IH.
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Taxaun KWIMHraH axparMa epuTMacd €KUM To3a XOJJard aHTpaleH
YHYMJIADUHUHT epTMacu €plaMujia TYy3WIraH KajauOpoBKaiu TIpaduk Oyiinya
TONUJIA]IN.

3.2. “RUBIA  TINCTORUM L”  VCUMJMIU  WIJIU3U
IKCTPAKTUHUHI XPOMOTOI'PA®UK TAXJINJIN HATUXKAJIAPHA

PysiH YCUMIMIMHUHT WIAM3UHU KecuO OaMHUO Kyputruyaa €xku odrodna
KypUTHUO OJIMHAM Ba Maii1ajlaH/Iu.

bupunun Oynub cyBma eputu® kypuinu. JlekuH winM3 KyKyHH CyBIa
epUMa/IH.

Cyurpa 35%mu etun cnuptuaa eputuind kypunau. Mnauz xkykynu 35%mau
€THJI CIIUPTUIA 04 KU3HWJI PAHT XOCHJI KHJIMO €PN aHUKJIAH]IH.

CrnuptHuHT KOHceHTpaiusich 50% ra eTkaswiraHja epuTMa paHTH Ku3apa
oornuIaan.

CrnuptHuHT KOHCeHTpauusicu 70% ra eTkas3wirasja €puTMa pPaHrd KH3WI
paHra KHp/Iu.

96% et ciupTUAa EPUTTAHUMU3IA TYK KU3UJI PAHTIIN €pUTMa XOCHIT OYIau
Ba aBBAJITM epUTMajapra HucOaTaH KOHCEHTPAIMICH IOKOPUPOK epUTMa OJIMH/IH.

Nnan3 HamyHacu TeKcaH1a epuTuiraiia TYK CapuK paHriud €puTMa OJIMH]IH.

Cupka KUCIOTaHUHI KOHCEHTPJAHTaH €pUTMacuia €puTUiIraHia TYK KU3HII
PaHIJIM epUTMa OJIMH/IU.

96%mnu eTun cnMpTH, TeKCaH Ba CUpKa KUCJIOTAaHUHT Xap Oupuaan 50 mi naH
yiuab onmHUO, TYyOM IOMAaJIOK KoJidajapra COJIMHIM Ba Xap Oup konbara 15 r gan
MalanaHrad pysiH WIAU3UIaH COIMHUO YalKaTHIIIH.

Cyurpa komnbanap CyB XaMMOMHIa KOMJIAIITHPWINO, CYBIM COBYTIHYTa
ynanau Ba xapopat 60 C na 1 coat maBomua ekctpaius xapa€Hu oaubd OOpuiam.

OnuHran exkCTpakT epuUTMajapHu ajoxujaa Koyibamapra OIOHXEp BOPOHKACH
€piamMuia XaBo Cyprud opKaiu GuiaTpiaad OTUHIH.

Xynnu mry TapTtHOJa eKCTpakcus >kapa¢HH sSHAa HMKKHM Maporaba onub
Ooopwinu QUITpIaHTaH ePUTMAIAPHUHT Xap OUpH poTopiu OyFmaTruyaa OyriaaTuo

OJIMHUO, KYPYK KOJIIUK MUFUO OJMHIU.
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KypyK KOnAMK TapKMOMHM aHUKJIAUl Y4YyH IONKA KaBaTJIM XpOMOTOrpadus
onud Gopunau. Xpomortorpadus y4yH CHIMKOTENJaH Tal€piaHraH cuiaudoigaH
dornananunau. Cucrema cudaruga OeH301 Ba TekcaHHMHT 1:1 HucOaTmaru
eputMacuuH oitnananunay. .(Autpanes Pp=0,78)

Cnuptaa eputud ONMHraH €KCTPAaKT aHTpaleH OwujaH Oupranvkia
XpoMoTorpadusi KWJIMHTAHla EKCTPAaKT TapkuOujga OUTTa JOOFHU KbpCAaTyBUH
apajaniMa KYpUHIM Ba YHUHr P¢ kuiimMatu kuuukiurua caba®inu aHTpaleH
UYKJIUTY aHUKJIAHIH.

['excannm ekcTpakT XaM aHTpaleH OuiaH Oupraiukiga XpomoTtorpadus
KWJMHTAaH/Ia eKCTPAKT TapKuOUAaH Oell XMW1 MOJa aXxpaaud YMKKAHU aHUKJIaHAH
Ba Xxap Oup JOF ajloXuja paHITa erajauru kypuHau. by woppamap xam
antpaneHHuHr Rf KUWUMAaTUHA HaMOEH KWiMarauiud cababium rekcaHiu
€KCTpaKT/Ja XaM aHTpaleH UYKIUTU aHUKJIaH .

Cupka KHCIOTAJIM EKCTpaKTAa XaM aHTpaleH WYKIWIM aHUKIaHAW Ba
IeKCaHJIM eKCTPAKT KaOu OerTa MOJAaHUHT TYpJIU paHTAaru JOFJIapu KypUHIH.
Xynau ury cucTteMajia TeKCaHjId Ba CHpKa KHUCIOTAIM €KCTPaKTIap aHTPaXWHOH
Owinan Oupramukaa Xxpomororpaduara KWIMHIA Ba €KCTPAKT TapKuOuaa
aHTPaxXMHOH HyKIury anukiaanau (anTpaxuHon Rf=0,19)

Askpatu6 osuHrad moagaanuur FOCCX raxjauian

IOCCX Arunent 6420 Tpumie Kyan JIC/MC (Arunent TewHousoruec,
YCA) wmeron wuonumsanuu AIICH (xumudeckas HOHH3AIMS B aTMOC(PEPHOM
JaBJICHWN), HeraTHBHasl, Hanpsukenne Gparmentaropa 30 B.

AHTpOH
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XYJIOCA

. “Rubia tinctorum L~ ycumiauru WIgu3d TypJd OpraHUK SPUTYBUHIIAp
épaaMua SKCTPAKTU OJIUH]IH;

. “Rubia tinctorum L~ ycumiuru Wigu3u SKCTPAKTH KAJIIOHKAIW Ba FOTKA
KaBaTJIM XpoMaTorpausiia TeKITUPHIIN;

. “Rubia tinctorum L~ ycumaurn wWigu3n KAMEBUH TapKUOW TaJKHK
KWINH/IN;

. “Rubia tinctorum L” ycumnuru wigu3uHuar kuméBuii tapkubu FOCCX

yCyJaa YpraHuiiu.
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