Tanoayovin xpomamozpauainvik
a0icmepi



Xpomarorpapus —

benyaiH (pU3MKa—XUMUSJIBIK TOCLI1 )KOHE
KOCHa KyYpaMbIHJarbl KOMIOHCHTTCPIIH
O1p-O1piIMEH  apajacmalTblH  (pazaap
apachlHJa OPTYpJil TapaidyblHa HEI3ACITCH

Taligay Typl.



OJIICTIH HEr131H Kajayllbl

e Xpomarorpadus oaicia 1903
KBLJIBI OPBIC OOTAHUT1
Muxaun CemenoBud LiBet
aIlIThI, OJ OCIMOIK
KaIbIpaKTapbIHbIH
IIUTMEHTTEPIH OOy Ie
XxpoMaTrorpadus 9J1iCIH
Koimanael. O «apanac
€pITIHI1HI aJICOPOCHT
OaraHaChl apKbLIbI CY3rE€HJIE,
MUTMEHTTEP XKEKe dPTYPIL
OosiIFaH aiMaK TYPIHJIETI
KEKEJIEreH KabaTKa
OOJITHETIHJIET1 Ty pPajibl»
O1p1HIII1 OOJIBII KOPCETTI.
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Hezizai yeeimoap

Copoyus — ra3gapablH, CYUBIKTAPIbIH KOHE CYHBIK OyJIapbhIHBIH KOHE
€pIr€H KOCBUILICTApAbIH KAaTThl HEMECE CYMBIK (COpOEHT) O€TIHgE
CIHIpLIY1 (KYTBLIYBI);

Copomue — MozexyJianapbl COpOLUsIaHyFa KaO1IeTTl KOCHUIBIC;

Copoam — ancopOrnysiianrad KOCBLIBIC;

Anwoupney — Ko3FaaMaWThIH (pa3a KadaTbl apKbUIbl KO3FaIMAaJIb
KOCBLIBICTBIH 6Ty MPOLECI;

Anrwenm — KO3ralIMaiThIH (pa3a apKbUIbl OTKEH €PITKIII HEMECE ra3—
KO3FaJIMaJIbl Qasa,

Anroam — KONOHKAIAH MIBIKKAH KypaMbIHa 3€PTTEIICTIH KOMIOHCHT
Oap Ko3rajimalbl (a3a,



Ilpoyecminy mypine Kapau

Kononkanst — KoO3faaIMaWThiH (pa3a  apKbBLIbI
(KOJIOHKA) KOCBLIBICTBIH OOJI1HY].

/Kazvikmuoikmot — 0oy Ipo1EeC]
XpoMaTorpa@usIbIK Kara3aa (Kara3) HEMECE KaTThl
OeTKe XyKa copOeHT KabaTTa ophIHmananbl (MHcyKa
Kabammol).



Copbenm boitoimen emken copoammuolH
JCYpYiHe Kapai
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Ilpoyecc mypine Kapaii
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Tapany — CyWbIK KO3FaJIMaWTBHIH (ha3ajarbl
COpOaTThIH EPITIITITHE HET13ACIEI];

Honanmacmotpy - KO3FaJIMaWThbiH (pa3aaarbl
MOHOI'CHJII TONTApPMEH KOCBUIBICTBIH KYypaMbIHA
OalJIaHBICTHI MOH aJIMacy¥a HET13/eJIICH;



Tynoelpy —  KO3FaIMaWTBhIH  (aza  KypaMbIHIAFbI
TYHJIBIPFBIIII dCepIMEH aJbIHFaH TYHOAHBIH
CPITITITIITITIHE HET13/1CJIT€H;

IKCKNI03U0HObL (MONIEKYIAIbL — CUMATIbL Hemece 2ebol) —
OOJIHETIH KOCBUIBICTAP/IbIH TYPIHE, OJIIEMIHIH TYPIUIITIHE
OaMJIaHBICTHI,

Appunont — Katel  pasza  OeTIHACTI  TONTApMEH

OMOJIOTHSUIBIK ~ HACBIHIAPJBIH  apHAWbl OPEKETTECYIHE
HET13/ICJITCH.



Xpomarorpap)usasHbIH TEOPHUAIIBIK
Heri3zaepi



Komnonenmmepoiy 6eniny sphhexkmuseminiei meopusinvik mapenkd
canvimen anvikmanaowvi (N).

' N nesyprvim xon oicone onviy Ouikmici memen 6onzawu cativin (H),
KOJIOHKA COFYPJIbIM 3(P(DEKTUBTI.

Teopusinviy mapenxaza sxsusarenmmi ouikmix (BOTT nemece TTOD)
— (H), on Ban-JleemTep TCHIITIMEH OPHEKTCICI]:

H=A+£+CE

U

by sxepperi, A — Ko3raJIMalThIH (pa3aHbIH KYPBLIBIMBIHA OailIaHbICTHl KOHCTAHTA;
B — arbIH KbUIaMIbIFbIHA )KOHE KO3FAIMaWThIH (pazagarbl q1uddy3us

ko3 puineHTiHe Toyenal koHctanTa, C — Macca anMacy >KbUIIaMIbIFbIH
alKbIHAAWTHIH KOHCTAHTA; L HEMece U — aFbIH KbUIAaM/IbIFbI.



A — KyUBIHIBI (BUXpeBas) Iuddy3us

A=2d,

| — TonTHIpELIFAaH KOJOHKA CHIATTamachl, d
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CteHOouHbIN 3P dhekT



B — komonka OoibiIMeH (0oCbTl) auddy3us —
KO3FaJaThIH (pa3zagarbl KOMIIOHEHTTEP AU(DDYy3HUSIChHI

by xepaert ( — SMOUPUKAIBIK KO3(PPUIIUECHT,

D\, — muddy3us koddpuiueHTi

MNMpoaoonvHaa andpPysana



C - 1kl guddy3us —  Ko3raJMaWThbIH  (ha3ara
afcopOLusIany KYObUIBICHIHA TOYEII] ;

U HeMece VL — CBI3bIKTHhI drbIH KbIJI1dMJIbIT'bI
u —
L pr

L — KOJIOHKa Y3BIHJBIFHI, ty — copOuusutanOaran
KOMIIOHEHTTIH, YCTaly YaKbITHL.



Co1361Kmol a2vti Hcol10amovievl men TTID mayenoinici.

MunrumansHoe
3HadYeHune H

OnTumanbHasa CpeaHaa nuHenHasqa
NnHenHaa CKOPOCTb NOTOKAa_
CKOPOCTb, Uy,  Fasa-HocuTens, u
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["a3apI
XxpoMaTorpahus



I'a3abI xpomMaTorpadus — VIIKBIIII
KOCBUIBICTApAbl ~ Oejiyre  HEeri3AeiareH  9JIic,
KOCBUTBIC Ko3raiManbl da3a (K@) — ra3deH xoHES
KO3FalaManTeIH gaza (K3®) OeTTiK aymaHbl YIKSH
COpPOEHT apachIHAa TapaiaJbl.



Ko3canmanst ¢haza — Ko3rajaMauTbiH (Paza apKbLIbI

eTeTiH UHEPTTI ra3 (azom, cenutl, Cymex, apeom, KOMIpmex
2asvl);

' Ko3zzanmanwst ¢paza Taceimangay (P YHKLMSCBIH
aTKapa/bl.

' Ko3zzanmanwvt (paza [ETECKTOPABIH MAaKCHMAaJIbJbI
CE3TIIITIITH KaMTaMachl3 €Ty KEepPeEK.



Ko3zanmaumuin gpaza

["a3abI-aICOPOLMSIBLI XpoMaTorpadusijia — KaTThl COPOCHT
0eT1 ycak aucnepcti ; eauem oipaiei 0.1-0.5 mm

CH/INKare/b bejiceHaipuIreH kemip
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IOJIMMEPJIi acopOeHTTep AJIIOMOCHIMKATTAP

['a31bI-CYUBIKTBIKTBI __XpoMaTtorpadusijgia — KaTTbl
TaChIMAJIJIAyIIbl OCTIHE TOCEITEH CYHBIKTHI KaOBIPIIAK
(mIeHKa)




CyuniK Ko32aamaiimoli (haza mypJiepi.
llonsapcviz (KaHBIKKAH KOMIPCYTEKTED);

benecini  enwemoi (kanvinmol) noaapavt  (Kypaenl
a(pupiep, HUTPUIALD);

llonapavt (KkermaToMabel CIIMPTTED, TIUKOJIIAED)

Ko3ranmanTeiH (haza MOaApibiebl 3epmmeiemin YaciHiH
NOJIAPALIRLIHA HCAKBIH OOJ1Y Kepek.



CyublK Ko32aamaimovli ()azaza KOUubl1amovlH MAl1anmap .

1) KOCIIa KYpaMbIHAAFbl KOMIIOHEHTTEPAl KAKCHI €pITy
KAXKET,

2) KaTThl TaChIMAJIIAYIIbI O€TIH/IE HBIK OTBIPYHI KEPEK;
3) TEPMUSIIBIK, TYPAKTHI;

4) 3epTTEJIETIH TEMITEpaTypajia YIIKbII O0JIMaybl THIC,
5) J)KOFaphbl CEICKTUBTLIIIT;

6) XUMMSLIBIK MHEPTTLIITT .



I'a3abl xpoMaTorpa@ThiH Chi30aHYCKAChI
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I"a3 maiipIHAANATBIH OJIOK

perynsitop
=) pacxopa rasos
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XpomarorpadUsiibIK, KOJIOHKaJIap

KOJIOHKAJlap



JaWw Scientific

KAnujiApibl KOJIOHKaaap
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TBEpAWA HOCHTENb, MOKPEITLA AKAKOH GasoM



JeTekTopJap

AanblHaAbI-MOHU3aAUAIAHFaH JaeTekTop (AKHM) — kxen

Karganjga OpraHuKalbIK KOChUIBICTApAbl aHBIKTAayda KEHIHCH
KOJITaHBLUIAEI.

KyMbIC Kacay OPHHIMIOI — MOJEKYJIadapIblH HOHIAHYBI
CYTEKTI1 JKaJIbIH apKbLIbl OPBIHAAJIAIbL.

Kocoiivicmoly  amomowvix Kamwvinacol ken 0012aH CAUbIH
ce3imMmanovlK apma myceoi.



Kby  OTKBrilITIKKE O0aWJIAHBICTBI  JAETEKTOpP -
Kamapomemp, Hemece KON Calaabvl CeleKmueminizi
meMeH NETEKTOP.

JKyMbIC kacay NpUHIMUINI — TEeMIlepaTypara OalaaHBICThI
KOCBUIBICTAPAbIH, KEACPrUICPIHIH aWbIPBIMBIH  OJIIMICYTE
HET13/1eJIE 1.



JJIeKTPOHMEeH KaMTbhlLaraHn jaerekrop OKIA) -
KYpaMBIHAA 2dl02eH-, OTTeK- U  aA30MKYpamodac
KOCbLIbICIAPObl AHBIKMAUOWL.

AKyMbIC Kacay NPUMHUMII — 3JIEKTPOH KOCHII ajyra
KAaOLIETTI aTOMbl Oap KOCBUIBICTBIH JCTEKTOpPFa TYCYI
TOK K©31HIH TOMEHACYIMEH CUMATTaIaIbl.



["a3ael xpomarorpadTap Typi




Cananslk Tangay

BBO/ BPEM#A



CananslkK mapaMeTpJiep

Ycrany yakbiThl (1) — yneiniy konouxaza KipeewHeH
UUBIHHBIH MAKCUMYMbL MIpKencenae 0euinal YaKblm;

Ycraany kesemi (V,) — ycmany yaxplmulhbly KO38AIMAIIb
g azanviy KOIEMOIK JHCLLIOAMObIRbIHA KOOEeUmiHOICI;

I CamanblKk MONIMET ajly YVIIIH 3TalloH MeEH Oenrici3
KOCBUIBICTBIH YCTally YaKbITTapbhIH CATbICTHIPA/IbI.



CaHpbIK Tangay

BBO.L \ BFPEM®A



S — wbly ayoamsvl
N — wwiy 6uIKTIT

| Erep anblHFaH IIBIH €H1 Tap 0o0Jjica €cenTey IIbIH
OMIKTIT1, ajJl IOBIH €H1 KeH He >KalbUIMajbl 0oJica,
OHJIa €CEITEY IIbIH ayJaHbl OOMBIHINA KYPI13LIC/II.



Ayoanowl ecenmey yuiin.

1) h-py, (mBIH OWIKTINT MEH KapThUlail €HHIH
KOOEUTIHIIC).

2 h-ty (mbIH OMIKTITT MEH YCTaly YaKbIThIHBIH
KoOEUTIHIIC).



Xpomamozpammanapovl maanoay maciioepi.

KapamnalibiMm HopMmasiay (HOpMHPOBKA) 9ICI.

| JIETEKTOp CE3rITIIT OapablK €KOMIIOHEHTTEPIe O1paci
00JIyBI KEPEK.




Iki HopMaJ1ay daici.

K — vymei kypamwvinoazet Komnonenmmepee
ce3imMman 0emeKkmop Kodgguyuenmi
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ki crangaprrap Jaicl

3epTTEIICTIH E€PITIHIIIS «IWKI cmanoapmy €Il aTalaThlH
MOJIIIEp1 HAKThl OCIIT1I1 KOCBUIBICTBIH CHI131IY1.

P K.rS:(x)-100 "

' Scr (X)



Si(x), S.,(x) — yarigeri KOMIOHEHTTIH  JKOHE
CTAHJAPTTHIH IILIHIAPLIHBIH aydaHIapHhl;

I — 1Kl CTaHZApT MAacCCacChlHbIH YAl MaccachblHA
KAThIHACHI,

K; — Ty3eTy koadunmenTi (anapH ana ecenrtenel):
e S0
| CcT




Katuonaapasl xjgopdopmaiinl anHuoHutTe (R — Cl) nonanmacy
xpomartorpadgusa daiciveH 0oy

Epitingi 1. Hg2tAg*t,Ba?*t, Al3*, Zn?*, Fe3t, Mn?*, Cu?t, Hg?* + 8M HCI

Tyno6a AgCl, Epiringi 2. Ba?t, AI3*, Zn?*, Fe3t, Mn?t, Cu?t, Hg?™,
Hg,Cl, ZnClsi~, FeCly, CuCly, HgCl3~ + R — Cl (anuonum)
arwoenTl. Honurl. R,ZnCl, , R - FeCl,, R,HgCl,, R - CuCl; + 4M
Ba?*, Al3*+, Mn?| HCI (2,5M HCI )

ooy

JII0EHT 2. Uonur 2. R,ZnCl, , R - FeCl,, R,HgCl,+ 0,5M HCI
Cu2+

J110eHT 3. Uonur 3. R,ZnCl, , R,HgCl,+ 0,02M HCI

F€3+

JII0EHT 4. Uonut 4. R,HgCl,+ 2M NaOH

ZTI,2+

DJIIOHET 5.

ng+




3= (CuCl57)=2

3= (FeCl;)=10°
3=(HgCl5~ )=10%
3([cdcl,]?) = 10°

2R-Cl + [CuCl,]?Z,.., = R,[CuCl Gl

(aHHOHMT) (cy) 4] (aHHMOHMT) (cy)

[CuCl,]> = Cu?* + 4CI-

nR_SOBH + Me" ~ (R_SO3)nMe(KaTHOHHT)+nH+

(KaTHOHMT) (cy) (cy)



