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AKT COTI'VIACOBAHUA

HA METOAHYECKHE YKA3aHHS 110 BHINOJHEHHUIO J1a00paTOPHBIX padoT
no IIM.03 BeinosiHeHue padoT Mo O4YUCTKE MPUPOAHBIX U CTOYHBIX BOA M KOH-
TPOJII0 KaUeCTBEHHbIX Moka3areseil, Tema 1.2 AnanuTnyeckasi XuMus,

Tema 1.3 Pu3nK0-XUMHYECKHE METOAbI OYUCTKH MPUPOIHBIX H CTOYHBIX BOJ,

pa3padorannbie npenoaaBaresem IIIK Bogocnad:xxenue u Bog0ooOTBeAeHHE

I'ymunoii FO.A., 17151 CTYICHTOB CHIELHAJIBHOCTH
08.02.04 BonocHab:xeHue ¥ BOA00TBeAeHHE (0a30Basi MOAr0TOBKA)
I'BITIOY «IO:xHO-YPpanbCKuil roCy1apCTBEHHbIH TEXHUYECKH I KOJIJIEIK»

Meronuueckue  peKOMEHJAIMU 10 BBIIOJIHEHHUIO J1a00paTopHBIX padoT
npeaHa3HaueHbl Ui oOyuaromuxcs crneruaibHoctu 08.02.04 BogocHaOxenue u
BOJIOOTBEICHHE.

JlanHble MeTonuYecKue pa3paboTaHbl B COOTBETCTBHM C MPOTPAMMOM TPO-
(eccuoHaIbHOTO MOJYJIS, SBJSIOLIETOCS YacThIO MPOrpaMMbl MOATOTOBKU CIEHUa-
aucToB cpeaHero 3BeHa B coorBeTcTBUM ¢ PI'OC no cnennansHoctu CIIO 08.02.04
Bonocnabxxenue u BoAoOTBe[IeHUE 0a30BOM MOJATOTOBKH B YaCTU OCBOEHHSI OCHOB-
HOTO BHAa npodeccronanbHoi nestenpbHocTH (BJIIT): BeimonHeHne paboT 1Mo 04ucT-
K€ MPUPOAHBIX U CTOYHBIX BOJ M KOHTPOJIIO KAUECTBEHHBIX MTOKa3aTEIEH.

Hacrosimue metoguueckue peKOMEHIAUU MO BBIMOJTHEHHUIO JIaA0OPaTOPHBIX
paboT MPEACTABISAIOT cO0O0M JTabopaTOpHbIC 3aJlaHMs U CIYXKAT Ui 3aKpEIUICHUS Y
CTYJICHTOB 3HAHMH IO AHAJTUTHYECKOW XUMUU W (HU3UKO-XUMHUYECKHUM METOJIaM
OYHCTKU MPUPOJIHBIX U CTOUYHBIX BOJI.

Meronuueckre peKOMEHJAIMU 0 BBIMIOJHEHUIO JTAOOPATOPHBIX paboOT Mo
TeMe «AHAIUTHYECKAS] XUMUSD» U «DUBHKO-XUMUYECKUE METOJbl OYUCTKH IPUPOJI-
HbIX U cTouHbIX Boa» MJIK 03.01 «Ouunctka v KOHTPOJIb KauecTBa MPUPOJHBIX U
CTOYHBIX BOJI» COOTBETCTBYIOT YCTAaHOBJICHHBIM TPEOOBAaHUSM M MOTYT OBITh PEKO-

MCHIOOBAaHbI AJI MCITIOJIB30BaHUS B y‘-IGGHOM Imponccce.

«ApxuTekTypHas  Macrepckas
A.A. Mapkmrerep




HOACHUTEJIBHAA 3AIIMCKA

Mertonnueckne peKOMEHJAlMu 0 BBIMOIHEHUIO J1Ja0opaTopHbIX padoT mo [IM.
03 BeinonHenue paboT MO OYUCTKE MPUPOJHBIX U CTOYHBIX BOJA M KOHTPOJIO Kade-
CTBEHHBIX [OKa3aTeJeH, MNpeJHa3HauyeHbl s OOydYaloIIMXCsA IO CHEHUaIbHOCTH
08.02.04 BonocHabxeHne U BOJOOTBEECHUE.

JlaGopatopHbie 3aHATHS SBISIIOTCA BakHbIM 3neMeHToM MJIK. B mponecce
BBIMOJHEHUS J1a00OpaTOPHBIX paboOT 0OydYaromKrecs: CUCTEMAaTU3UPYIOT U 3aKPEIUISIOT
MOJTyY€HHbIE TEOPETUUYECKHE 3HAHUSA, PAa3BUBAIOT UHTEIIEKTyalbHbIe U TIpodeccro-
HaJbHbIE YMEHUS, GOPMUPYIOT AJIEMEHThI KOMIIETEHIUH Oy IyIIUX CIEIUATNCTOB.

Meronnueckne peKOMEHIAlUU TMpelHa3HAuYeHBbl Il OpraHU3allK BBITIOJIHE-
Hust JabopatopHbix padot nmo MJIK 03.01. OuncTka U KOHTPOJb KauecTBa MPUPOJI-
HBIX U CTOYHBIX BOJ.

[Iporpammoil mpenycMoTpeHo BhlnosiHeHHE 13 abopaTopHbIX paboT, HaIpaB-
JICHHBIX HA (POPMHPOBAHUE IIEMEHMOE CEOYIOULUX KOMNEMEeHUUIL:

OK 1. BriOupate crocoOwl perieHus 3agad npodecCHuOHATBHOU NS TeIhHO-
CTH, IPUMEHUTEIBHO K PA3JIMYHBIM KOHTEKCTAM.

OK 2. Ocy1iecTBIsATh OUCK, aHAJIU3 U UHTEPIIPETANHio HHGOpMaIlul, HE0O-
XOJUMOM JJIs1 BBIIOJIHEHMS 3a/1a4 MPOPECCUOHATBHOMN AESITETbHOCTH.

OK 3. [InanupoBaTh U peann3oBbIBaTh COOCTBEHHOE NMPO(PECCHOHAIBHOE U
JUYHOCTHOE Pa3BUTHE

OK 4. PaGoTtarh B KoyuteKTHBE M KOMaHe, Y ()EKTUBHO B3aUMOICHCTBOBATH
C KOJUIEraMu, pyKOBOJACTBOM, KIINEHTAM

OK 5. OcCy1ecTBIATh YCTHYIO U IMUCBbMEHHYI0 KOMMYHHMKAIMIO HAa rocyaap-
CTBEHHOM SI3bIKE C YYETOM OCOOEHHOCTEN COLMANIBHOIO U KyJIbTYPHO-
ro KOHTEKCTa

OK 7. CopeiicTBOBaTh COXpaHEHUIO OKPY’KAIOIIEH Cpelbl, pecypcocoepexe-
HU0, 3()PEKTUBHO AEHCTBOBAThH B UYPE3BBIYANHBIX CUTYALUsAX

OK 9. Ncnonp3oBaTh UHPOPMAIIMOHHBIE TEXHOJOTMU B MPO(EeCCHOHAIBHOM



ACATCIIBHOCTU

OK 10. [Tonwp3oBaThecs MpodeccuoHanbHON JOKYMEHTAIMEH Ha TOCYyJapCTBEH-

HOM U MHOCTPAHHOM S3BIKE

IIK 3.1. Pa3pabaTeiBaTh TEXHOJOTMUECKUH MPOIECC OYUCTKU MNPUPOIHBIX U

CTOYHBIX BOJ

IIK 3.2. BoINOIHATE XUMHUYECKHE aHATIU3BI 10 KOHTPOJIIO Ka4eCTBA IMPHUPOAHBIX

N CTOYHBIX BOJ

IIK 3.3. BbINoONHATE MUKPOOMOJIOTMYECKHE aHAIM3bl MO KOHTPOJIO KayecTBa

IPUPOJHBIX U CTOYHBIX BOJI
yMeTh:

—  BBINOJIHATh XUMUYECKHE W MHUKPOOMOJOTUYECKHE aHAJIU3bl IO
KOHTPOJIFO TEXHOJIOTUYECKUX MPOILIECCOB U KayeCTBA OUYHUCTKU MPUPOAHBIX U
CTOYHBIX BOJ;

—  BBINOJIHATH KOHTPOJb 32 COOJIOJIEHUEM 3KOJIOTHUYECKUX CTaHaap-
TOB ¥ HOPMAaTUBOB I10 OXPAHE OKPYKAIOLIECH CPEBI;

3HATD:
- TUTMEeHNYecKre TpeOOBaHUS K KaueCTBY MUThEBOW BOJBI U CaHU-
TapHbIE HOPMBI OYMILEHHBIM CTOYHBIM BOJaM U BOJAaM BOJOEMOB Pa3iIMYHOIO

Ha3HAYCHUS;

— METO/IbI U IMApAMETPbl KOHTPOJIS IPUPOIHBIX U CTOYHBIX BOJI.



[Tepeuenb nabopatopHbIX pabOT

IIM.03 BeinosiHeHue padoT M0 OYUCTKE MPUPOAHBIX M CTOYHBIX BOJ M

KOHTPOJII0 KAY€CTBCHHBIX noxkasareJeii

MJIK 03.01 OuncTka 1 KOHTPOJIb Ka4ecTBAa NPUPOJAHBIX U CTOYHBIX BOJ
cnenuanbHOCTh 08.02.04 BogocHabxeHue U BOJIOOTBEACHHE

Ne mpakTnueckoit Kon-Bo
Haumenosanue dopmar
paboThI 4acoB
AHauTUYeCKass XUMHUSI
JlabopartopHas AHanu3 KaTUOHOB | aHanTUTHYECKOU
A4 2
pabora Nel TPYIIIIBI
JlaboparopHas Ananu3 katuoHoB Il anHanuTr4ecko Ad 2
pabora Ne2 TPYIIIBI
JlaboparopHas Amnanu3 katuoHoB [l ananuTnyeckon Ad 9
pabora Ne3 IpyNIbl
JlaboparopHas Amnanu3 katuoHoB VI ananuTudeckon
A4 2
pabora Ned IPYIIIBI
JlaboparopHas AHanu3 KaTHOHOB V aHATUTHYECKON
A4 2
pabota Ned IPYIIIbI
JlaGopatopHast | AHanu3 aHUOHOB | aHaMUTHYECKOU TpyM- Ad 2
pabota Neb TIBI
JlaboparopHas Ananu3 annoHoB I ananuTHyeckoit
A4 2
pabota Ne7 IPYIIIbI
JlaGoparopHas Ananu3 annonoB Il ananuTuyeckoit
A4 2
pabota Ne8 TPYIIIbI
JlaGoparopHas
patop AHann3 HEU3BECTHOI'O BEIECTBA A4 2
pabora Ne9
18
PU3HKO-XUMUYECKUE METObl OUYMCTKH NPUPOJHBIX U CTOYHBIX BOJI
JlabopatopHas HccnenoBanue ycTpoicTBa, NpUHLIANIA Ad 2
pa6orta NelO paboThI KaMep XJI0MbeoOpa30BaHuUs
JlabopatopHas @uIbTpOBaHKE BOJABI UEPE3 3€PHUCTHIN A4 5
pabora Nell2 Martepuan
JlaGopaTopHas O6e33apaxuBaHUe BOIBI CHIIBHBIMH Ad 2
pabota Nel? OKHUCJIUTEIISIMU
JlaGopaTopHas PaccmoTpenne neicTBus OCBETIIMTEIIS
A4 4
pabota Nel3
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Kpurepuu ouennBanus J1alopaTopHbIX pador

5 bannos

1) mpaBUIIBHO OIPEACIINII 1IE)Tb OIBITA;

2) BBINOJHWI pabOTy B MOJHOM 00bEME C COONMIOAEHUEM HEOOXOANMMOMN Hoce-
JOBATEIIbHOCTH TIPOBEJICHHUS ONIBITOB U U3MEPCHHIA,

3) camMOCTOSTENIbHO U pallMOHAJIBHO BHIOpAJI M MOATOTOBUII JIJIsi OIMbITa HEOO-
X0JIUMO€ 000pY/IOBaHHUE, BCE OMBITHI MPOBET B YCIOBUSIX U PEXKUMaX, oOecreumnBa-
IOIIUX TTOJTYYE€HHE Pe3yJIbTaTOB M BIBOJOB C HAMOOJIBIIIEH TOYHOCTHIO;

4) Hay4yHO TpaMOTHO, JJOTUYHO OMKcayi HabMoaeHUs U CHOPMYIUPOBAT BHIBO-
JIbI M3 OTIBITA. B mpecTaBieHHOM OTYeTe IPaBUIILHO M aKKYPATHO BBITOJIHUII BCE 3a-
ITUCH, TaOJIUIIbI, PUCYHKH, YEPTESHKH, TPadUKH, BBIYUCIICHUS U CJIEIal BBIBOIBI;

7) SKCHEPUMEHT OCYIIECCTBIISIET IO TUTAHY C YYETOM TEXHUKH 0€30TacHOCTH U
npaBMI paboThI ¢ MaTepuaIaMu U 000pyAOBAHHEM.

4 oanna

1) omBIT MPOBOJIWII B YCJIOBUSX, HE 00ECIEUNBAIOIIMX TOCTATOYHONH TOUHOCTH
U3MEPEHU;

2) wiu OBLIO JOMYIIECHO JBa-TPU HEI0YETa;

3) wiu He Ooiee OHON HErpyOOi OMMOKN M OAHOIO HEI0YETa,

4) WK SKCIIEPUMEHT TPOBE/ICH HE MOTHOCThHIO;

5) Wi B onMCcaHWUM HAOIIOJCHUN W3 OIBITA TOIMYCTHJI HETOYHOCTH, BBIBOJIBI
cZeIa HEeMoOJHBIE.

3 banna

1) nmpaBWIBHO OIPEACTWII 1EJIb OTbBITA; pabOTy BBIOJHSACT MPABHIBHO HE Me-
HEe YeM HaIlOJIOBUHY, OJTHAKO 00BEM BBIMTOJTHEHHOW YaCTH TAKOB, YTO MO3BOJISIET TO-
Jy4YUTh MPABUIBHBIC PE3YIbTAThI U BHIBOBI TI0O OCHOBHBIM, MPUHITUITHATHFHO BaXKHBIM
3aja4aM paloThl;

2) Wi monoop o0OpyaOBaHUs, OOBEKTOB, MAaTEPHUAJIOB, a TaKXe PabOTHI IO

Ha4dally OIIbITa IIPOBCII C IIOMOIIBIO YUHUTCIIA, UM B XOAC IIPOBCACHH OIIbITa 1 U3MC-



peHuil ObUTM JOMYILIEHBbl OIUMOKMA B OMHCAHUU HAOMIOACHUH, (OPMYIUPOBAHUU BbI-
BOJIOB;

3) OmBIT MPOBOJWICS B HEPAIIMOHAIBHBIX YCIOBHSX, YTO MPHUBEIO K IOJIyde-
HUIO PE3YyJIbTaTOB C OOJIBIIEH MOTPEIIHOCTHIO; UK B OTUETE ObUIM JOMYIIEHBI B 00-
el CJII0KHOCTU He 0oJiee BYX OIIMOOK (B 3aIUCAX €AMHUII, U3MEPEHUSIX, B BBIUKC-
JeHusX, rpadukax, Tabiuiax, cxemax, aHaJiu3e MOrPeIIHOCTeN U T.11.) HE TPUHITUIIH-
aJBHOTO JUUIS JTAaHHOW PaboThl XapakTepa, HO MOBJIMSABIIUX Ha PE3yJIbTAT BBIMOJIHE-
HUSI, WA HE BBIMIOJHEH COBCEM WJIM BBITIOJIHEH HEBEPHO aHAJIU3 MOTPEITHOCTEH;

4) nomyckaeT rpyOyroo oOmMOKYy B XOj€ JSKCIepuMeHTa (B OOBSICHCHHH, B
odopmiieHHH pabOThI, B COOJIIOICHUHN TIPABUJI TEXHUKH 0€30MaCHOCTU MPU padoTe C
MarepuagaMu U 000pyI0BaHHEM), KOTOpas UCTIPABIISIETCS TTO TPEOOBAHUIO TIPETIo 1a-
BaTeJsl.

2 oanna

1) He ompeeNuII CaMOCTOSATEIIBHO 11€JIb OTIBITA; BBIMOJHUI paboTy HE MOJIHO-
CTBIO, HE MOATOTOBUJI HY>KHOE 000PY/I0BaHHE U 0OBHEM BBITIOJIHEHHON 4acTH pabOoThI
HE TI03BOJISIET CJIeJaTh MPABUIIbHBIX BBIBOJIOB;

2) WU OTIBITBI, U3MEPEHUS, BEIYUCIICHHSI, HAOJIOICHHS TPOU3BOAMINCH HElpa-
BUJIHHO;

3) win B Xoze pabOThl U B OTYETE OOHAPYIKUIMCH B COBOKYITHOCTH BCE HEIO-
CTaTKH, OTMCUEHHBIC B TpEOOBaHMIX K OIlcHKe "3";

4) nomyckaet aBe (v Ooiiee) rpyObIe OIMOKH B X0JI€ PKCIIEPUMEHTA, B 00BsIC-
HEHUH, B 0POPMIICHUU paOOTHI, B COOJIIO/ICHUN TIPABUJI TEXHUKH O€30MaCHOCTH TIpU
pabote c BemecTBaMu U OOOpPYJAOBAHHEM, KOTOPHIE HE MOXKET HCIPABUThH NaKe IO

TpeOOBaHUIO MPETIOAABATENS.



JIABOPATOPHAS PABOTA Ne 1
AHAJIN3 KATUOHOB | AHAJIMTUYECKOM I'PYIIIIbI

Hean padorsi: [IpoBeeHre aHATUTUUECKUX PEAKIUN KaTHOHOB | aHanmuTHue-
CKOW T'pYIIIIBL.

yMeTh:

- BBIMOJHATh XUMHUYECKHE U MHUKPOOMOJIOTMUECKHE aHAIU3bl 10 KOHTPO-
JII0 TEXHOJOTUYECKUX MPOLIECCOB M KaUeCTBAa OUUCTKHU MPUPOIHBIX U CTOYHBIX BOJI;

3HATh:

— MCTOIbI U MAPaMCTPbl KOHTPOJIA MMPUPOAHBIX U CTOYHBIX BOI.

1. AHaIMTHYECKHE peaKuu KaTuoHa Kaaus, K*

1.1. Peakuus ¢ rexcanurpokodanbTaToMm (I11) Harpus, Nas[Co(NO2)e].
I'ekcanutpokobanstat (1) Hatpus ¢ karnonamu K™ npu pH 4-5 o6pasyer sxenThblii
ocagok komiuiekcHou coiau KoNa[Co(NO»)s] - rekcanmrpokobansrar (I11) xamws-
HaTpUs

2K* + Na" + [Co(NO2)s]>* — < K:Na[Co(NO,)g]

Buvinoanenue peaxkyuu: noMmectute B MpoOUpKy 2-3 KaIid pacTBOpa COJM Ka-
JUS W OCTOPOXHO TMpuOaBbTe 1-2 Kamim CBEXKENPUTOTOBICHHOIO pPacTBOpa
Naz[Co(NO2)s] wim HECKOIBKO KPHUCTAILUTUKOB CYXOH COJIM. BBIMOIHEHUIO peaKIuu
mernatoT HoHsl NH4*, HO ocamok (NH4)2Na[Co(NO2)s] nerko pasmaraercs npu Harpe-
BaHuu. [loaTomMy peakiuio ciaeayer mpoBOAUTH MpH HarpeBaHuU. OcCTalbHbBIE KaTHO-
Hbl | 1 Il aHanuTH4YeCKUX rpynm NpoBEASCHUIO 3TOW peakunu He memarT. Ecnu pH
pactBopa >7, TO ciemyeT mobaButh no KamisaMm 2M pactBop CH3COOH, ecnm pH
pactBopa <3, To cineayeT no6aButTh no kKamisMm 2M pactBop CH3COONa mns noctu-
»eHus Heooxoaumoro 3HaueHus pH. Cpena ¢ pH>7 — Henonmyctuma.

3anumuTe HAOMIOEHUS W YpaBHEHUE DPEAKIMU B MOJEKYJSIPHOM M HOHHO-

MOJIEKYJISIPHOM BHJIE.



1.2. OkpammBanue miiaMeHu. Jletyure conm Kanusi OKpalluBarOT IUIaMs ra-
30BOM TOPENIKU B (PUOJIETOBBIN 1IBET.

Buvinonnenue peaxyuu: 4ACTyH0 HUXPOMOBYIO IPOBOJIOKY OITyCTHUTE B HACBI-
IIEHHBIA pacTBOP COJIM KaJMs WIU B CYXYIO COJIb KaJIUs U 3aT€M BHECUTE €€ B Iiams
ropenku. OKpacKy IUIaMEHU Jydlle HaOJIoJaTh 4Yepe3 CUHEEe CTEKJIO. 3aluIlnuTe
HaOJII0/ICHUS] B TETPA/Ib.

JIs OYMCTKU HUXPOMOBOW MPOBOJIOKU OIYCTUTE €€ B KOHIIEHTPUPOBAHHBIN
pactBop HCI, 3aTtem BHecuTe B miiams ra3oBoil ropeiku. [IoBTopuTe 3Ty omneparuro
HECKOJIbKO pa3. OTCYyTCTBHME OKpAIIMBAHUS IJIAMEHH CBUIETEIBCTBYET O YHUCTOTE
HUXPOMOBOU IPOBOJIOKHU.

2. AHATUTHYECKHE PeaKIMi KaTHOHA HaTpusi, Na*

2.1. Peakuus ¢ rexcarmapokcoctudoarom (V) xamus, K[Sb(OH)e]. I'ekca-
rugpokcoctudar (V) kanus ¢ nonamu Na* B HeHTpabHON WK CIIA0OIIETIOUHOMN cpe-
ne (pH = 7 - 8) mpu oxnaxaeHun oOpazyeT Oesblii KpPUCTALIHYECKHUH 0CaIoK
Na[Sb(OH)s] - rexcaruapokcoctubdar (V) HaTpus:

Na* + [Sb(OH)s] — < Na[Sb(OH)e]

Ocagnox Na[Sb(OH)g] pacTBOpuM B TOpsiueii BoJie ¥ YACTHYHO B IIEJIOYAX.

BrimonHennio peakiyyd MemarT HOHbI aMMoHusd. Conu aMMOHHS, TOI00HO
KHACTIOTaM, BBIJEISIOT aMOp(HBIN 0CagoK:

[Sb(OH)e] + H* - HSbOs ¥ + 3H,0
KpoMe Toro, BBIIOJIHEHHIO PEAKIIMK MemaroT noHsl Lit u Mg?*,

Buvinonnenue peaxyuu: Bo3bMHUTE B TIPOOUPKY 5 - 6 Kamenb pacTBopa 000
COJIM HATpUsS U IPU MOMOIIM YHUBEPCAIBHOTO WHIMKATOpa ompenenure pH cpensbl.
Eciu cpena xucnas (pH< 7), Heittpanusyiite ee, npudasisis no kamisiMm KOH. Ecian
cpena menoyHas (pH> 7), mpubaBbTe MO KaruiiM pacTBOP YKCYCHOW KHCIIOTHI
(CH3COOH) no ueutpanbuoit peakiuu (pH =~ 7). K satomy pactBopy mpuierite 2-3
kari pactBopa K[Sb(OH)g]. [TpoOupky oxmamuTe moa cTpyei X0J0IHOM BOJOMPO-
BOJIHOM BOAbl. [loTpaHue cTeHOK MPOOUPKHU CTEKISIHHOW MajlOuyKOM YCKOPSIET Mpo-

1ecc BhINaAcHMs 0e0ro KpucTautmaeckoro ocauka com Na[Sb(OH)s].
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3anumuTte HAOJNIOACHUS W ypaBHEHUE PEaKIMU B MOJEKYJISIPHOM W HOHHO-
MOJIEKYJIIPHOM BHUJE.

2.2. OxkpamMBaHue IJIAMEHH. JleTyyne conu HaTpusl OKpAIIMBAOT I1aMs ra-
30BOM T'OPEJIKU B KEJITHIN L[BET.

Buvinonnenue peaxkyuu: 4uCTyl0 HUXPOMOBYIO IPOBOJOKY OIYCTUTE B HACHI-
IIIEHHBIN PacTBOP COJIM HATPHS UM B CYXYIO COJIb HATPHUS U 3aT€M BHECHUTE €€ B IUIa-
Msl TOPEJIKU. 3anuInTe HAOMI0AEHUS B TETPab.

3. AHAIUTHYECKHE PeaKIMu KaTHoHa amMonnst, NH4*

3.1. Peakuus co menoyamu. [lenoun NaOH unu KOH B3auMozaeiicTByoT ¢
COJISIMM aMMOHHUS C BBIJICJICHUEM ra3000pa3HOro aMMHUaKa:

NHst + OH & NHsT + H:0
Breinensromuiics aMMuak MOXXHO OOHApY>KWUTh IO 3amaxy WM ¢ MOMOIIbI0 (HEeHOJI-
¢dTanenHoBOM OYMa)KKM, CMOYEHHOW IUCTHILTUPOBaHHOW Bojoil. OOpa3zyromiuecs
nonsl OH™ u3MeHstoT okpacky QeHomndrarenHa ¢ 6ecIBETHOM Ha MaMHOBYIO. Peak-
st crienu@uyuHa, MO3BOJIsIeT 0OHAPYKUTh MOH aMMOHHUS B MPHUCYTCTBUU BCEX JIPY-
TUX HOHOB.

Buvinonnenue peaxyuu: oneIT dydllie MPOBOJUTH B “Ta3oBoi kamepe” - dapdo-
POBOM YaIlIKe, HAKPBITOM YaCOBBIM CTEKJIOM. Ha BHYTPpEHHIOI TOBEPXHOCTHh YaCOBO-
ro CTEKJIa MIOMECTUTE CMOUYCHHBIM TUCTUIIIMPOBAHHON BOJON Kycouek (eHomdTae-
nHOBOM Oymaru. B dapdopoByto damky Bo3pMuTE 2-3 Kaljiud pacTBOpa IMIEIOYU H
no0aBbTe 1-2 Karum pacTBopa 000 conn aMMmoHus. 3akpoite papdopoByro yamky
YaCOBBIM CTEKJIOM (CJIeTrKa MOAOrpeiTe ee Ha BOASIHOM OaHe).

3anumuTe HAOJNIOACHUS W YpPAaBHEHUE PEAKUHUH B MOJEKYJISIPHOM W HOHHO-
MOJIEKYJISIPHOM BUJIE.

3.2. Peaknus ¢ peaktuBoM Hecciepa. PeaktuB Hecciepa (cmech Ko[HQlsa] n
KOH) o6pasyer ¢ karmomamum NH4® o0cagok KpacHO-KOPHYHEBOIO IIBETA
[OngN H2]|I

NHs* + 2 [Hglsg> + 40H — { [OHg:NH:]l + 71"+ 3 H,0
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Buvinonnenue peaxkyuu: Ha IpeMETHOE CTEKJIO WU B IPOOUPKY oMecTUTe 1-2
KaIlJld pacTBOpa COJIM aMMOHUS U ITpUOaBbTe K HEMY 2-3 kariu peaktuBa Heccnepa.
3+ (g3t
BrinmonHeHuo peakiuy MemarT KaTHOHBI MeTauioB (Hanpumep, Fe**, Cre™ u
ap.), 00pa3yroliye B IIETOYHON Cpelie OKpaIEHHbIE OCaJKU COOTBETCTBYIOIIUX TU/I-
POKCH/IOB.
3anumuTe HaOMIOJIEHUS W YpPaBHEHUE PEAKIUU B MOJIEKYJISAPHOM M HOHHO-

MOJIEKYJISIPHOM BH/IE.

JIABOPATOPHAS PABOTA Ne2
AHAJIN3 KATHUOHOB || AHAJIJUTUYECKOM I'PYIIIIGI

ean padotsi: [IpoBeneHne ananmuTUUeCKUx peakiuii katnoHoB |l aHamuTuh-
YECKOU TPYIIIIHI.

yMeTh:

- BBITIOJHATh XUMHUYECKHE U MHUKPOOMOJIOTMUECKHE aHAJIU3bl M0 KOHTPO-
JII0 TEXHOJIOTUYECKUX MPOLIECCOB M Ka4eCTBAa OUUCTKHU MPUPOIHBIX U CTOYHBIX BOJI;

3HATh:

- METO/IbI U MMApAMETPbl KOHTPOJIS PUPOJHBIX U CTOYHBIX BOJ.

['pynnoBbIM peareHTOM Ha KaTUOHBI BTOPOW aHAJUTUYECKOW IPYIIIIBI SBIISETCS
2 M pacTBOp COISHOM KHCJIOTHI, KOTOPBI ¢ kaTnoHamu Ag*, Hg,?* u Pb?" o6pasyer
oenwie ocanku AgCI, Hg.Cl, u PbCl,.
1. AHaJIUTHYeCKHE PeaKIii KaTHOHA cepedpa, Ag*
1.1. Peakuus ¢ xaopugamu. CoisiHasi KUCIOTa U PACTBOPUMBIE B BOJIE XJIOPHUJIBI C
KaTHOHOM cepebpa 00pasyroT Oemnbiii TBOpokuCThIi ocamok AQCI :
Agt + CI'> { AgCl
Ocanox AQCIl pactBopsiercss B M30BITKE pacTBOpa aMMHaka ¢ 0Opa3oBaHHEM
oecuBetHoro komruiekcHoro coequHerus [ Ag(NHs)2]Cl:

JAgCl + 2NHs; — [Ag(NHs)]* + CI
12



[lonyyeHHOE KOMIUIEKCHOE COEJIMHEHHE YCTONYMBO TOJBKO B MPUCYTCTBUU
n30BITKAa aMMHaKa 1 MOXET ObITh pa3pymieHo cuibHbIME Krciotamu (HNO3, HSO4)
¢ obpazoBanuem ocaaka AgCI:

[Ag(NH3)]* + CI" + 2H* > J AgCl + 2 NH.

Buvinonnenue peaxyuu: momecture B HEHTPUDYKHYIO IPOOUPKY (KOpPOTKask KO-
HUYeckas mpoOupka) 2-3 Kamid pacTBopa coyu cepebpa u mpudaBbTe K HEMy 2-3
karum 2 M pacteopa HCI.

OTtaenure ocasiok OT pacTBOpa HEHTPUPYTUPOBAHUEM.

K ocaxnenHomy xjopuay cepedpa no KamisiM J00aBbTe€ PacTBOP aMMHUaKa 0
MOJIHOTO pacTBOpeHus ocaaka. K momydeHHOMy pacTBopy Ao0OaBbTe 1-2 karmmm de-
HoJ(hTanenHa, a 3aTem JeictBueM (mmo kamiaMm) 2 M pactBopa HNO3 nveliTpanusyiite
M30bITOK OCHOBAaHMS U pa3pylibTe KoMmIuiekc. [loMyTHeHHEe pacTBOpa yKas3blBaeT Ha
obpaszosanue ocaaka AgCI.

3anuimnTe HaOMIOIEHUS W YpPaBHEHHUS DPEaKIUil B MOJEKYJISIPHOM M HOHHO-
MOJIEKYJISIPHOM BUJE.

1.2. Peaknust ¢ moauaom kaams, Kl. Moau xaaust oopasyet ¢ katnoHoMm Ag*
CBETJIO-XKEJTHIA OCAaIOK MOAMAa cepedpa, MPaKTUYECKH HEPACTBOPUMOIO B BOJE U
KOHLIEHTPUPOBAHHOM pacTBOPE aMMHUAKa!

Agt + I' 5> JAgl

Buvinonnenue peaxyuu: momectute B IpoOUPKY 2-3 Karid pacTBOpa COJHU Ce-
pebpa u mpubaBbTe K HEMY 2-3 KaIulk pacTBOpa HOIUIA Kajusl.

3anumTe HAOMIOIEHUS W YpaBHEHUE PEAKIMH B MOJICKYJISPHOM M HOHHO-
MOJIEKYJISIPHOM BUJIE.

2. AHaanTH4eckne peaknun karuona prytu (1), Hgo?!

2.1. Peakuus ¢ xuopugamu. CosisiHas KUCJIOTa U PACTBOPUMBIE B BOJE XJIO-
punbl ¢ katmoHoM ptyTH (l) 0Opasyror Genblii ocamok xiopuaa pryta (1) - Hg2Clo
(xamomens), TpU B3aUMOJACHCTBUM KOTOPOTO C pacCTBOPOM aMMHaka oOpasyercs Oe-
abnii ocagok coeauHeHuss [HGNH2]Cl u BeimensieTcss Meramindeckas pTyTh 4€pPHOTO

[IBETA.
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Hg** + 2ClI —» { Hg.Cl,
J HgCl, + 2NH:; > J[HgNH:CI + { Hg + NHs

Buvinonnenue peaxyuu.: momectTuTe B poOUpPKY 2-3 KaIljid pacTBOpa COJU PTY-
t# (1) 1 mo6aBbTe K Hemy 3-4 kamu 2M pactBopa HCI. K oOpa3oBasiiemycs ocaiky
no6aseTe 5-10 Kanenb KOHIEHTPUPOBAHHOTO PAaCTBOPA aMMHUaKa.

3anumuTe HaOMIOJIEHUS W YPaBHEHUS PEAKIUH B MOJEKYJISIPHOM M HOHHO-
MOJIEKYJISIPHOM BH/IE.

2.2. Boccranosiaenue prytu (l) Meramnudeckoii meabro. MeTtamueckas
Meb BoccTaHaBuBaeT Hgo?* 10 MeTanna ¢ 06pa3oBaHuEM aMalbraMbl:

Hg** + 2Cu —» 2Hg + Cu®*

Buvinonnenue peaxyuu.: Ha MEIHYIO MOHETY WJIM MEIHYIO IJIACTUHKY MMOMECTH-
Te 2-3 xaru pactBopa conu pryTH (l). Uepes 2-3 MUHYTBHI CMOITE pacTBOp BOJIOHN U
HOTPUTE MTOBEPXHOCTh KyCOUKOM (MIIBTPOBAIbHOM Oymaru.

3anumure HaOMIOACHUS W YpaBHEHHME PEaKIMHU B MOJIEKYJISIPHOM M HOHHO-

MOJICKYJIAPHOM BHUJIC.

3. AHAIMTHYECKHE PeaKlMi KaTHOHA cCBUHIA, Pb?

3.1. Peakuus ¢ xjgopugamu. CoJisiHas KUCJIOTa U PacTBOPUMBIC B BOJE XJIO-
pUIBI 00pa3syloT ¢ KaTHOHAMU cBUHIA Ph?* Genblii ocagok Xmopuaa cBUHIA, PaCTBO-
PUMBIN B TOpsiYEN JUCTUILUIUPOBAHHOW BOJIE:

Pb?* + 2CI — | PbCl
Buvinonnenue peakyuu: momecTuTe B IEHTPUPYKHYIO TPOOUPKY 2-3 Kariu
pactBopa cosii cBuHIA. [IpubaBeTe K HeMy 2-3 karumm 2 M pacteopa HCI.

Ocafok oTaenuTe OT pacTBOpa IEeHTPU(PyrupoBaHUEM.

K nmonyuenHomy ocanky npuwienTe 2-3 MII JUCTWUIMPOBAHHOW BOJBI, CMECH
nepeMenanTe CTeKISTHHON MajJo4uKoil U HarpeiTe mpoOUpKy Ha BOJISIHOM OaHe.

3anumuTe HAOJNIOACHUS W YpaBHEHUE PEAKUHUH B MOJEKYJISIPHOM W HOHHO-

MOJIEKYJISIPHOM BHJIE.
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3.2. Peakums c¢ mommaom kaams, Kl. Moaun kamus oGpasyer ¢ voHaMu
cuHIa Ph?** ocamok 30710THCTO-KENTOroO 1BETA, PACTBOPUMEIN B TOPAYEH IMCTUILIH-
POBaHHOM BOJE:

Pb* + 21" > {Pbl;

[pu oxmaxkaenun pactBopa Pbl, cHOBa BeINIaaeT B 0caj0K B BUJIE 30J0TUCTO-
KENTHIX KPUCTAIIOB. DTY PEAKIIMIO YaCTO HA3BIBAIOT “‘pPEAKLUEH 30JI0TOTO JOXKIS .

Buvinonnenue peaxyuu: Bo3bMUTE B IPOOUPKY 2-3 KaIljid pacTBOpa COJIU CBUH-
1a 1 npubaBbTe K HEMY 2-3 KaIlld pacTBOpa Moauaa kanusd. K moiayuyeHHOMY ocajky
npwieiTe 3-5 M1 TUCTUUIMPOBAHHOW BOJIBI U HArpeiTe MpoOUpPKY Ha BOASHOMN OaHe
710 TIOJTHOTO pacTBOpeHus ocajka. OxiaauTe MpoOUpPKY MO CTPYEil XOJOIHON BOIBI.
[Ipy MemsieHHOM OXJaXJI€HUM PAacTBOpa OOpa3yIOTCsS KpPYIHBIE 30JI0TUCTO-KEIIThIE
kpuctayuisl Pbly.

3anumnTe HaOMIOIEHUS W YpaBHEHUE PEaKIMU B MOJIEKYJISIPHOM M HOHHO-
MOJIEKYJISIPHOM BUJE.

3.3. Peaknusi ¢ xpomarom kaausi, KoCrOs. Xpomar kanusi ¢ KaTHOHAMHU
ceunna Pb?* o6pasyer ocagok xpomara ceunna PbCrO,4 sxentoro msera, pacTsopu-
MBI B CHUIBHBIX KHCJIOTaX W MIEJI0YaX, HO HEPACTBOPUMBIA B YKCYCHOM KUCJIOTE:

Pb?* + CrOs — {PbCro.
V2PbCrOs + 2H* —» 2Pb* + Cr:0/# + H.0
J PbCrOs + 30H — [Pb(OH)s] + CrO4*

Buvinoanenue peaxyuu: B npoOUpPKy BO3BMUTE 2-3 KaIljid pacTBOpA COJIU CBUH-
11a, 1006aBbTEe K HEMY 2-3 Karuid pacTBOpa xpomata kanusi. [lomyueHHBI ocaloKk pas-
JIeIUTe Ha JIBe YacTh. B mepByro nmpoOupky ¢ ocaakom go0aswTe 4-5 kamnens 2 M pac-
tBopa NaOH wmm KOH. Bo BTOpyro nmpobupky ¢ ocaakom nob6aBete 4-5 xanensb 2 M
pactBopa ykcycHol kucinotsl, CH3COOH.

3anumuTe HAOJNIOACHUS W YpPaBHEHUS PEaKUHUid B MOJEKYJISIPHOM W HOHHO-

MOJIEKYJISIPHOM BHJIE.

JIABOPATOPHAS PABOTA Ne3
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AHAJIN3 KATUOHOB |11 AHAJJUTUYECKOM I'PYIIIBI

Hean padorei: [IpoBeneHne aHanuTHYECKUX peakiuii katnoHoB |1 anamuTu-
YECKOU TPYIIIIBI.

yMeTh:

- BBITIOJHATh XUMHUYECKHE W MHUKPOOHOJIOTHYSCKHUE aHAIU3bl 10 KOHTPO-
JII0 TEXHOJIOTUYECKUX TIPOIIECCOB U KaYeCTBA OYMCTKHU MPUPOIHBIX U CTOYHBIX BOJ;

3HATh:

— METOJIbI ¥ TTApaMeTPhl KOHTPOJIS MPUPOIHBIX U CTOYHBIX BOJI.

['pynmoBBIM peareHTOM Ha KaTHOHBI TPEThCH aHATUTHYCCKOW TPYIIIBI SBIISCT-
ca 1 M pacTBOp cepHOil KHCIOTBI, KoTopas ¢ katnoHamu Ba?*u Ca?* obpasyer ocanku

masnopacTBopuMbIx cyibparoB BaSO4 u CaSO4 6enoro npera.

1. AnajauTHYecKHe peaKuu KaTuoHa 0apus, Ba?

1.1. Peaknus ¢ cepHoii kucaoToii. CepHasi KUCIIOTa U paCTBOPUMBIE CyJb(da-
Thl ¢ HOHaMK Gapust Ba?* 00pasyroT Genblii KpUCTaIMYECKUH 0Ca 0K, HEPACTBOPH-
MBI/ B MUHEPAJIBHBIX KUCIIOTAX:

Ba** + SO — | BaSO.

Bvinonnenue peakyuu: oMecTuTe B poOUpKy 1-2 Karm pacTBopa coiu Oa-
pust u 1o6aBbTe K Hemy 2-3 kartu 1 M pactBopa HzSO..

3anumuTe HAOMIO/IEHUS W YpaBHEHUE PEAKIMH B MOJICKYJISIPHOM M HOHHO-
MOJIEKYJIIPHOM BHJIC.

1.2. Peakuusi ¢ xpomarom kaausa, K:CrOs wiam aumxpomaToMm Kajmus,
K2Cr207. Xpomar kanusi ¢ voHamu 6apus Ba?* mpu pH = 4-5 06pa3syer sKenThlii oca-
1ok xpomata 6apust BaCrOg:

Ba?* + CrOs — {BaCrO,
Xpowmar Oapusi pacCTBOpUM B CHIIBHBIN KHcIOTaX (kpome HoSOa, cm. m. 1.1), HO

HEpPACTBOPUM B YKCYCHOM kuciore. [Ipu mpoBeneHHM peaknuu B YKCYCHOKHCIIOW
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cpezie OmpeeeHUI0 HoHa Oapus He MemmaroT nonsl Ca?*, Tak xak ocagox CaCrO, ne
oOpazyercs.

Buvinonnenue peakyuu.: cMmemaite B IpoOUpKe MO 5 Karellb pacTBOPOB XJIOPHU-
na OGapus m xpomaTa Kanmus. [lomydeHHBI OCcagoK pasfaenuTe Ha ABE MpoOupku. B
nepBYyI0 NPOoOUPKY ¢ ocagakoM nobaseTe 2-3 Mt 2 M pactBopa HCI, a B apyryro - 2-3
ma 2 M pacteopa CH3COOH.

3anumute HAOMIOJACHWS W YpaBHEHHE PEaKIMU B MOJICKYJISIPHOM M HWOHHO-
MOJIEKYJISPHOM BHJIE.

1.3. OxpamuBanue miamMenu. Jleryure conau O6apus OKpalMBaroT IUIaMs ra-
30BOM FOPEJIKH B JKEITO-3€TICHBIN IIBET.

Bvinonnenue peakyuu: 9UCTYI0 HUXPOMOBYIO NPOBOJIOKY ONMYCTHUTE B HACHI-
IIEHHBI PacTBOpP COJM Oapusi UM B CyXYIO COJIb M 3aTeM BHECUTE e€ B IIamsl ra3o-

BOM T'OPCJIKH. 3anuimTe Ha6J'II-0I[€HI/ISI B TCTpalb.

2. AHAJINTHYECKHE PeaKIMH KATHOHA Kaabius, Ca%

2.1. Peaknus c cepHoii kucJjoToil. CepHasi KHCIIOTa U pacTBOPUMbIE CyJb(ha-
Thl B KOHIIEHTPHPOBAHHKIX PACTBOPAX 00pa3yloT ¢ KaTHOHOM Kanbius Ca®* kpucran-
ae1 rurica CaSO4-2H,0 6ernoro 1peTa, UMEIOIIME UTOILYATYIO (PopMy:

Ca* + SO + 2H0 — { CaSOs-2H20

Buvinonnenue peaxyuu: moMecTuTe Ha MPEAMETHOE CTEKJIO | Karmio pacTBopa
coJIK Kanbliud, npubaBbTe K Hemy 1 karumo 1 M pactBopa H2SO4 u 1 xammo CoHsOH
JUTSL YMEHBIIICHUST pacTBOPUMOCTH. OCTOPOKHO HArpelTe MPEeaIMETHOE CTEKIIO Ha BO-
JSTHOM OaHe 10 TOSIBICHHS OENbIX KPHUCTAJUIOB ruiica. PaccMoTpuTe MX moj MUKPO-
CKOTIOM.

3anumuTe HAOMIOIEHUS W YpaBHEHUE PEAKIMH B MOJICKYJISIPHOM M HOHHO-
MOJIEKYJIIPHOM BHJIC.

2.2. Peaknus ¢ okcamatrom ammonms, (NH4)2C20s OxcanaTr amMMoOHHS C
voHamu Kanbius Ca?* oOpasyer Oenblii kpucTammudeckuit ocagok CaC,0,, Hepac-

TBOPHUMBIN B YKCYCHOW KHCIIOTE, HO PACTBOPUMBIN B CUJIbHBIX KUCIOTaX:
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Ca?* + C,04 — { CaCOs

Buinonnenue peaxyuu: momectuTe B NpoOUpKy 1-2 Kamiam pacTBopa COJU
kaibIus, 3-4 karmu pactBopa (NH4)2C204 u 1-2 xamum 2 M pactBopa ammuaka. [lo-
JyYEHHBIN 0caJloK pa3JeianTe Ha JBe YyacTH. B mepByio npoOupky ¢ ocagkom q00aBb-
te 2-3 M 2 M pactBopa HCI, a B apyryio - 2-3 mu 2 M pacteopa CH3COOH.

3anumuTe HaOMIOJIEHUS W YpPaBHEHUE PEAKIUU B MOJIEKYJISIPHOM M HOHHO-
MOJIEKYJISIPHOM BH/IE.

2.3. OxpamuBanue mjiaMeHu. JleTyure coiM KaJbLUS OKPAIIMBAOT IUIaMs
ra3oBOM rOpesku B OPaHKEBO-KPACHBIN 1IBET.

Buvinonnenue peaxyuu: 4UCTyl0 HUXPOMOBYIO TPOBOJOKY OIYCTHUTE B HACHI-
IICHHBIA PacTBOP XJIOPHIA KaJblMs WIK B CyXYIO COJb U 3aT€M BHECUTE €€ B IIaMs

ra30BOM TOPEJIKH. 3aMuIInTe HAOIIOICHUS B TETPAIb.

JIABOPATOPHAS PABOTA Ne 4
AHAJIN3 KATUOHOB IV AHAJIUTUYECKOM I'PYIIIIBI

Heab padorwi: [IpoBeaeHne aHATUTUUECKUX peakiuii kaTuoHOB |V aHanuTu-
YECKOU TPYIIIIHL.

yMeTh:

— BBITIOJTHATh XUMUYECKHE U MUKPOOHMOJIOTHYECKHE aHAJU3bl MO0 KOHTPO-
JIT0 TEXHOJIOTUYECKUX MPOIIECCOB U KAYeCTBA OYUCTKHU MPUPOIHBIX U CTOUYHBIX BOJI;

3HATH:

— MCTOAbI U MMapaMCTPbl KOHTPOJIA IPUPOAHBIX U CTOYHBIX BOJ.
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['pynnoBsIM peareHToM Ha KaTHOHBI |V aHanuTuyeckoi rpynmnsl sBiserca 2 M
pactBop ruapokcuna Hatpust NaOH. IIpu neiicteun NaOH Ha pacTBOp, comepkaiuii
noHbI |V aHanuTHYeCKOM IpyIbl, CHauajga 00pa3yoTcs aMoOp@HbIE OCAJKHU COOTBET-
CTBYIOIIUX TUAPOKCHIOB: cepo-3eieHbiii Cr(OH)s, 6ensie ZN(OH),, Al(OH);3 u
Sn(OH);,. Tak kak ruapokcuasl xpoma (I11), nuaka, agromunus u onosa(ll) mposisis-
10T aM(OoTepHbIE CBOMCTBA, TO OHU PACTBOPSAIOTCS B U30BITKE MIEJIOUYH ¢ 00pa30BaHU-
€M COOTBETCTBYIOIIUX THJIPOKCOCOETUHEHUI:

Zn* + 20H — { Zn(OH),
APt + 30H - { AI(OH);
Cr3* + 30H — | Cr(OH)s
Sn* + 20H — { Sn(OH).
dZn(OH); + 20H — [Zn(OH)4*
JAI(OH); + OH — [AI(OH)J
$Cr(OH); + OH — [Cr(OH)d
$Sn(OH), + OH — [Sn(OH)s]

1. AHaJguTHYeCcKHe peaKIui KaTHOHA NUHKa, Zn%*

1.1. Peaknus ¢ pacTBopoM aMmMuaka. Monsl ZnN?* ¢ pacTBOPOM aMMHUaka 00-
pa3yloT OeNbli 0CaIOK THAPOKCHIA IIMHKA, KOTOPBIA PAaCTBOPSAETCA B M30BITKE aMMU-
aka ¢ 00pa3oBaHHEM aMMHUaKaTa IMHKA:

Zn* + 2NHs; + 2H0 > {Zn(OH), + 2NHs
{ Zn(OH), + 4NH; — [Zn(NH3)}]** + 2O0H

Buinonnenue peaxyuu: momectuTe B NMpOOMPKY 4-5 Kameiab pacTBOpa COJIH
nuHka. [Ipuneiite kK Hemy mo karisMm 2 M pacTBopa amMmMuaka 0 oOpa3oBaHus OeIo-
ro ocanka. K momyuenHomy ocanky mpuierite n30sTok pactBopa NHz 1o pactBope-
HUS OCaJIKa.

3anumuTte HAOJNIOACHUS W YpPAaBHEHUS PEaKUHUid B MOJEKYJISIPHOM W HOHHO-

MOJIEKYJISIPHOM BHJIE.
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1.2. Peaknus ¢ quTuzonom. Monsr Zn%*

C IUTU30HOM
CeHs-NH-N=C(SH)-N=N-C¢Hs (nudenmnrnoxkapdbazonom) o0Opa3yroT BHYTPUKOM-
IUICKCHYIO COJIb KpaCHOTO 11BeTa, pacTBOpruMYyio B Xxjaopodopme (CHCI3).
Bvinonnenue peakyuu: moMecTuTe B mpoOUpKy 2-3 KaIjik pacTBOpa COJH IIHH-
Ka, 100aBbTe 2-3 KaIum aneratHoro 0ydepa u 3ateM 2-3 karum 10% pacTBopa quTH-
30Ha B XJIopodopMe. DHEPTUUHO BCTPSIXHUTE MpoOupky. OOpasyromascs B pe3yib-
TaTe PeaKIy BHYTPUKOMIUIEKCHAS! COJb IKCTPArupyercss B Cloi Xiopodopma, U OH

OKpPalInBaCTC:A B KpaCHBIﬁ OBCT.

3anuimunTe Ha6JIIOI[CHI/ISI B TCTpalb.

2. AHAINTHYECKHE PeaKIMH KATHOHA ajmoMunus, AP

2.1. Peakuusi ¢ pacrBopom ammuaka. Mousl APP* o6pasyior ¢ pactsopom
amMMmuaka Oesblii amMmopdHbIi ocanok ruapokcuaa amomunus Al(OH)s, HepacTBOpH-
MBI B U30BITKE aMMHUAKa:

AP + 3NH; + 3H0 —» L AIOH); + 3NH.

Buvinonnenue peakyuu: momecTuTe B TPOOUPKY 4-5 Kamenb pacTBOpa COJH
ATIOMHUHHS U TIpUOaBbTe K HEMy 5-6 kanensb 2 M pactBopa NHs. [IpoBepsTe pacTBo-
PUMOCTh THAPOKCHIA AIFOMUHMS B U30BITKE PACTBOpAa aMMHUAKa.

3anumute HaOMIO/IEHWE W YpaBHEHUE PEAKIIMH B MOJICKYJISIPHOM M HOHHO-
MOJIEKYJISIPHOM BUJIE.

2.2. Peakuusi ¢ aamzapuHom. AmusapuH - Ci4HgO2(OH)z, o6pasyer c
Al(OH)3; BHYTpUKOMIUIEKCHYIO COJIb KPACHOTO IIBETa (ATFOMUHHUEBBIN JIAK).

Buvinonnenue peaxyuu: BO3bMUTE KyCOYeK (PHIIBTPOBAIBLHON OyMaru M HaHECH-
T€ Ha HEro MUIETKON 1 Kamiro pacTBopa coiu amroMuHMs. [lomepxure Oymary B Te-
yeHue 1-2 MHUH. HaJl OTKPHITOM CKJISHKOW ¢ KOHIIEHTPpUPOBAHHBIM (25%) pacTBOpOM
NHs;. Ha 6ymare o6pasyercst AI(OH)s. B 1ieHTp Bia)kKHOTO ISITHA HAHECHUTE KArlTIo
anu3apuHa u eimie 1-2 MUH. moaepkute (QUIBTPOBaIbHYIO OyMary Haja CKISIHKOM C

KOHIICHTPUPOBAHHBIM pacTBOpoM NH3.
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[Moacymute punbTpoBajgbHyl0 OyMary Haj IlaMeHeM ra3oBoi ropenku. [Ipu
TOM Hcye3aeT (PUOJETOBask OKpacKa alu3apuHa, a KpacHOE MSATHO AFOMHHHEBOIO

JaKa ocTaeTcs. 3anuIInTe HAOI0AEHUS B TETPalb.

3. AHajauTHYecKHe peakuuu katuona xpoma (111), Cr3*

3.1 Peakuusi co menodamu. ['uapokcupl HATpUs U Kalus OCAXAAIOT WOHBI
Cr¥* B Buge rugpokcuga Cr(OH); cepo-3eneHoro 1peTa, KOTOPHIA pacTBOPSAETCS B
U30BITKE IIEJI0YM C 00pa30oBaHUEM 3€JIEHOTO pacTBOpa TETpa- WU T€KCaruJIpoOKCo-
xpomara(lll).

Cr¥* + 30H — { Cr(OH)s
JCr(OH); + OH — [Cr(OH)d

3.2 Peakuusi ¢ NepoKCHIOM BOAOPOJa B mieJ04Holi cpege. Monsl Cré* B us-
OBITKE LIENOYN OKUCIIAIOTCA MepokcHaoM Bogopoaa HoO, no xpomar-nonos CrO4% -
KEJITOTO I[BeTA:

2Cr¥* + 100H + 3H20: — 2CrOs + 8 H20

Buvinoanenue peaxyuu: moMmecTuTe B IpOOUPKY 2-3 Karid pacTBOpPa COJU XPO-
ma (I1l) u mpubassTe 6-7 kamennr 2 M pactBopa NaOH mo oOGpazoBaHus 3€JI€HOTO
pactBopa ruapokcokomiuiekca xpoma (I11). K momyuennomy pactBopy npubdassre 3-4
karmu 10% pactBopa H2O, u Harpeiite cMech Ha BOASHOW OaHe B TeueHHe 2-3 Mu-
HyT. OKpalliMiBaHWE PacTBOpAa B JKEITHIA IBET CBHUJIETEILCTBYET 00 0Opa3oBaHUU
nona CrO4%.

3anumuTe HAOMIOIEHUS W YpPaBHEHHUS DPEAKIUH B MOJEKYJISIPHOM M HOHHO-

MOJIEKYJISIPHOM BUJIE.

4. AHaIUTHYECKHE PeaKIMH KATHOHA 0J10Ba, Sn%*

4.1 Peakuus ¢ coasmu BucmyTa (111) B meaounoii cpexe. Monsr Sn?* B me-
JIOYHOH cpene okucnsrores coiamu sucmyTa (1) o Sn** ¢ obpasoBanreM uepHOrO
0Ca/ika METAJJIMYECKOr0 BUCMYTA:

2 Bi** + 3[Sn(OH)s] + 9 OH —— 2 Bi + 3 [Sn(OH)e]>
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n** 1o6aBbTE U3OBITOK

Buinonnenue peaxyuu: x 2-3 KaruisiM pacTBOpa COlid S
pactBopa NaOH (4 M) — no pactBopenmst o6pa3oBaBiierocst 6eoro ocaaka Sn(OH),.
K nosny4eHHOMY pacTBOpy HpHOaBbTE MO KamisaM pacTsop comu Bi* mo mossnenus
YEePHOTO OCaIKa.

3anumuTe HaOMIOJIEHUS W YpPaBHEHHUS PEAKIUH B MOJEKYJISIPHOM M HOHHO-

MOJIEKYJISIPHOM BHJIE.

JIABOPATOPHASA PABOTA Ne 5
AHAJIN3 KATUOHOB V AHAJIMTUYECKOM I'PYIIIIBI

eab padorbi: [IpoBeneHNe aHATUTUYECKUX PEAKIMi KaTUOHOB V aHAJIUTHU-
YECKOUW TPYIIIIHI.

yMeThb:

- BBITIOJHATh XUMHUUYECKHE U MHUKPOOMOJIIOTHUECKHE aHAJIU3bl 10 KOHTPO-
JII0 TEXHOJIOTUYECKUX MPOLIECCOB M KaUY€CTBa OUYMCTKU MPUPOIHBIX U CTOUHBIX BOJ;

3HATH:

- METOJbI U MAPAMETPHI KOHTPOJISI IPUPOJHBIX U CTOYHBIX BO/I.

['pynnoBbIM peareHToM Ha KaTHOHBI V aHATUTHYECKOW rpynmsl siBisetcs 25%
pactBop NHs. IIpu nelictBum pacTBOpa aMMuaka Ha pacTBOp, COJEPKAIIUN KATUOHBI
V aHanmUTUYECKOW rpynmbl, 00pa3yroTcs aMOp(PHBIE OCAJAKHA COOTBETCTBYIOIIMX TH/I-
pokcuzos: Oeasie Mg(OH),, Fe(OH),, Sb(OH)s, kpacuo-Oypsiii Fe(OH)s u xenro-
po3oBbiii Mn(OH),, kotopbie HepacTBOpUMBI B H30bITKE NHa.
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Mg?* + 2NH3 + 2H0 - { Mg(OH), + 2NH4*
Fe”* + 2NHs; + 2H,0 — { Fe(OH), + 2NHs
Fe** + 3NH; + 3H,0 — | Fe(OH);s + 3 NHs
Mn%* + 2NHs; + 2H20 — 4 Mn(OH): + 2NH4'
Sb¥* + 3NH; + 3H0 — {Sb(OH); + 3 NH.'
Bovinonnenue peakyuu: MOMECTUTE B MPOOUPKY 2-3 Karlld pacTBOpa COOTBET-
CTBYIOLIEH cosin 1 2-3 karu 25% pacTBopa aMMHUaKa.
3anuiirre HaOMIOJACHHUS W YPaBHEHHS PEaKIMi B MOJICKYJISIPHOM M HOHHO-
MOJICKYJISPHOM BH/IC.
I'uapokcuasr Mg(OH)2, Fe(OH), u Mn(OH); pacTBopsitoTCs B HACBIIIICHHOM
pactBope NH4Cl:
$ Mg(OH), + 2NHs* 2 Mg* + 2NH3 + 2H0
OcnoBanus Mg(OH)2, Fe(OH),, Fe(OH); u Mn(OH); He pacTBOpsiroTCst B pac-
TBOpax IIeJioueld ¥ aMMHUakKa, HO JIETKO PacTBOPSIOTCS B CHJIBHBIX KHUCIIOTax. |-
pokcun xkenesa (II) B menodnoit cpeme ObICTPO OKUCISAETCS KUCIOPOIOM BO3IyXa 110
ruapokcuaa xxenesa (I11):
J4Fe(OH), + O + 2H,0 — | 4Fe(OH)s
I'mapokcun cypsmbl SH(OH)3 pacTtBopsieTcss B pacTBOpax Ieaoyeii ¥ KOHIICH-

TPUPOBAHHOM COJISTHOM KHCIIOTE ¢ 00pa30BaHHWEM COOTBETCTBYIOIIUX KOMIUIEKCHBIX

noHoB [Sb(OH)4]" u [SbCl4]".

1. AHaJIMTHYeCKHe PeAKIMH KATHOHA Maruus, Mg?

1.1 Peakuus ¢ 8-oxcuxunosunom, (CoHsNOH). Honsr Mg B ammuaunoii
cpene (pH = 9-10) ¢ 8-okCuXHMHOIMHOM 00pa3yIOT 3€JICHOBATO-KEIITHI OCaJIOK OK-
cuxunoisita Maraus Mg(CoHsNO)2:

Mg> + 2CoHeNOH — Mg(CoHsNO), + 2 H*

Buvinonnenue peaxyuu: moMecTuTe B MpOOUPKY 2-3 KaIutk pacTBOpPa COJM Mar-

Hus, 3-4 xamnu amMmuadHoro OydepHoro pactBopa u 3-4 kamid pacTBopa 8-

okcuxuHoyMHA. [lepemeniaiite CMeCh MaIOYKOM.
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3anuimute HaOMIOACHHUS W YpaBHEHHE PEAaKIMHU B MOJIEKYJISIPHOM M HWOHHO-
MOJICKYJISIPHOM BH/IE.

1.2 Peakuusi ¢ ruapodocdarom narpusi, NaoHPO4. Katnonsr maraus Mg?*
B TMPUCYTCTBUM aMMHaKa U XJIOPUAA aMMOHHUS 00pa3yroT Oenblii KPUCTAJLTHUYECKUMA
ocanok (ocdara maraus u ammonuss MgNH4PO4, kotopslil sierko pacTBopsieTcss B
YKCYCHOM M CUJIBHBIX KHUCIIOTAX:

Mg?* + NHs; + HPO# — { MgNHsPO;4
J MgNHsPOs + 3H+ — Mg* + NHs" + H3POq
4 MgNH4PO4 + CH3COOH — Mg?* + NHs* + CH3COO" + HPO4?*

Bvinonnenue peaxkyuu: OMECTHTE B TPOOUPKY 2-3 Karulk pacTBOpa COJIHM Mar-
Husi, 1o06aBbre 2-3 kamu pactBopa HCI (2 M) u 2-3 kamu pactBopa NagHPO,. 3a-
TeM A00aBbTe B MPoOUPKY |1 Kammito pacTBopa (eHondranenHa u Mo KarisiM pacTBOP
ammuaka (2 M), nepememniuBasi CoJep>KMUMOE MPOOUPKU CTEKJISTHHOW MajJouKoH, 0
TOSIBIIEHHS PO30BOii okpacku (enondranenna ( pH ~ 9). B npucyrcrsun nona Mg
BBIMAIaeT OBl KPUCTANIMYECKUM 0CaOK.

3anumuTe HAOMIOIEHUS W YpPaBHEHUS DPEAKIUi B MOJEKYJISIPHOM U HOHHO-
MOJIEKYJISIPHOM BH/IE.

1.3. Peakuus ¢ pacreopamu meJodeii. Mous Mg?* ¢ pactopom NaOH nu
KOH o0pasytor Oensiii amopdHubiii ocagok Mg(OH),, HepacTBOpUMBIH B H30BITKE
IIEeJIOYH, HO PACTBOPUMEBIHN B KOHIIEHTpUpoBaHHOM pacTBope NH4Cl:

I Mg(OH), + 2NHs — Mg®* + 2NHs; + 2H:0

Buvinonnenue peakyuu: momectuTe B TPOOUpPKY 4-5 Kamenb pacTBOpa COJHU
Maraus ¥ npubaBbTe K HeMy 4-5 kamens pactBopa NaOH (2 M), a 3arem 5-7 xamnenb
pactBopa NH4CI.

3anumuTe HaAOJNIOACHUS W YpPAaBHEHUS PEaKUHUid B MOJEKYJISIPHOM W HOHHO-

MOJIEKYJISIPHOM BHJIE.

2. AHAIMTHYECKHe peakIuu KaTuoHa skenaesa (I1), Fe?
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2.1. Peakuus ¢ rexcanuanopepparom (II1) kanus, Ks[Fe(CN)s]. Uons Fe?*

B Kucinoil cpeae ¢ rekcaruanodpepparom (III) kamust oOpa3yroT CUHUN OCalOK — Ka-
musi-xkenesa (II) rexcanuanodeppat (III) (typuOyneBa cunb):
Fe?* + K* + [Fe(CN)s]* — ¥ KFe[Fe(CN)g]
Buinonnenue peaxyuu: momectute B MpoOUpKY 2-3 KaIlld pacTBOpPA COJU Ke-
ne3a (II), nob6asete 1-2 karmu 2 M pactBopa HCI u 1-2 xarum pactBopa Ks[Fe(CN)g].
3anumuTe HaOMIOJICHUE W YpaBHEHUE PEaKIIMH B MOJICKYJIIPHOM M HOHHO-

MOJIEKYJISIPHOM BH/IE.

3. AHAIMTHYECKHE PeaKIuu KaTuoHna skenesa (I11), Fe3*

3.1. Peaknus ¢ rekcanuanodepparom (II) xaaus, KiFe(CN)s]. Monn Fe3*
B KHcCIOi cpene ¢ rekcanranodepparom (II) kanus o6pa3yroT TEMHO-CHHUN OCallOK
kanus-xkenesa (I111) rexkcanmanodeppar (II) (Oepaunckas na3yps):

Fe¥* + K*' + [Fe(CN)6]* — < KFe[Fe(CN)e]

Buvinonnenue peakyuu: nomectute B MpoOUPKY 2-3 Karid pacTBOpPa COJIA Ke-
nesa (III), mo6aeere 1-2 kamum 2 M pactBopa HCl m 1-2 kxammm pactBopa
Ka[Fe(CN)s].

3anumute HaOMIOIEHWE W YpaBHEHUE PEAKIMU B MOJICKYJISIPHOM M HOHHO-
MOJIEKYJISIPHOM BUJIE.

3.2. Peaknusi ¢ poganuaom ammoHusi, NHsSCN, i popanuaom kajus,
KSCN. Honsl Fe*" B kucnoii cpeae (pH = 2) ¢ pogaHuaoM aMMOHMS HJIH Kajus 00-
pPa3ylOT KOMILJIEKCHOE COEJAMHEHUE, KOTOpPOE OKpalluBaeT pacTBOP B KPOBAaBO-
KpPAaCHBIN LBET:

Fe** + 6SCN — [Fe(SCN)e]*

Buvinonnenue peaxyuu: momectute B mpoOupky 2-3 karum conu skenesa (III).
YHuBepcanbHbIM WHAUKAaTOpOM TipoBephTe pH. [Ipu HEOOX0MUMOCTH TTpubaBsTe 1-2
ka2 M pactBopa HCI. TlpubaBbTe 2-3 Karum HACHIIIEHHOTO pacTBOpa POJaHuIa

aMMOHUSI (WJIM KaJIKsl) WM CYXYI0 coib. OOpaTuTe BHUMaHUE HA OKPACKy pacTBopa.
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3anumuTe HaOMIOIEHUE U YpaBHEHUE PEaKIMU B MOJIEKYJISIPHOM M HOHHO-

MOJIEKYJIIPHOM BHJIE.

4. AnaauTHyeckue peakuuu karuona mapranua (11), Mn?*

4.1. Peakuus ¢ Bucmyrarom Hatpus, NaBiOs. Monsl Mn?* B a30THOKHUCIION
Cpelle OKUCISIOTCA BUCMYTAaToOM HaTpus 10 HoHOB MNOy, okpammBaronmx pacTBop
B MaJIMHOBBIN 1[BET:

2 Mn?* + 5 NaBiOs; + 4 H* — 2 MnOs + 5 BiO* + 5 Na* + 2 H.0O

Buvinonnenue peaxkyuu: BHeCUTE B IPOOMPKY HA KOHYMKE INMATENS HEMHOXKKO
nopoinka BucMmyTata HaTpus. [IpubasbTe 2 M1 2 M pacTBOpa a30THOM KUCIOTHI U 1-2
Karu pactBopa conu mapranua (I1). ManuHoBBIN 1IBET pacTBOpa yKa3bIBaeT Ha 00-
pazoBanue nona MnOy'.

3anumure HaOJMIOJAEHHE U YpPaBHEHHE pPEaKkLUU B MOJIEKYJSIPHOM M HOHHO-

MOJICKYJIAPHOM BHUJIC.

5. AHaJIMTHYecKHe peaknuu KaTtnona cypsmsi (111), Sb3*

5.1. Peakuus ¢ THocyabparom Hatpus, NaS;03. Katuons: Sh3 npu narpe-
BaHUU C THOCYJIh(GATOM HATPUA 00pa3yIOT 0CaTOK KPACHOTO IBeTa (CEPOKCUI CYpPbh-
Mol (I1I) Sh,0S,):

2Sb% + 25,052 + 3H0 — { Sb0S; + 2S04% + 6 H*

Buvinonnenue peaxyuu: momectutre B MpoOUPKY 2-3 KaIulk pacTBOpa XJIOpHUAA
CYypbMBI, 100aBbTE HECKOJIBKO Kareiab cepHor KuciaoThl (1 M), OpochTe KpUCTAILIUK
Na,S;03 u Harpeiite Ha BossHOM OaHe. OOpa3yercs kKpacHbIi ocamok ShoOS,.

3anumute HAOMIOICHWE W YpaBHEHHE PEaKIIMH B MOJICKYJISIPHOM M HOHHO-
MOJIEKYJIIPHOM BHJIC.

AHAJIMTUYECKUE PEAKIIUK AHUOHOB

OO6uienpuHsATON KiaccuuKalluy aHMOHOB HE cylecTByeT. Yaie Bcero uc-

MoJIb3yeTcs Kiaccu(UKalys aHHOHOB MO PACTBOPUMOCTH coJiei Oapus u cepedpa.
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IlepBasi aHAJIMTHYECKAS IPyNNa aHHOHOB o0beauuseT nonbl SO,%, CO4%,
PO.*, SiOs%, xoTopble 0OPa3yIOT MaIOPAaCTBOPUMBIE CONM Oapus. I pylnoBeIM pea-
TCHTOM sIBJIsIeTCsl pacTBop xsopuaa 6apus BaCl,.

Bropasi aHaJMTHYeCKasl IPyINa aHMOHOB BkIrouaeT uonsl Cl, Br, I, S%,
KOTOpBIE 00pa3yl0T MaJIOpacTBOPUMBIE COH cepedpa. [ pynmoBsIM peareHTOM SIBIISI-
etcst pactBop HUTpaTa cepedpa AgNOs.

Tperbsi aHaJuTHYecKass rpynmna aHUMOHOB o0benuHser uoHbl NOg,
CH3COO", M00,%*, WO,%*, VO3 GoIBIIMHCTBO CONel KOTOPHIX XOPOILIO PACTBOPUMBI
B BoJie. | pymIoBoro peareHra Her.

AHanu3 aHMOHOB HMMEET CBOM OCOOEGHHOCTH. AHHUOHBI OOBIYHO OTKPHIBAIOT
JApOOHBIM METOJOM B OTJENBHBIX MOPIUAX HCCIEAYyeMOro pacTBopa. [Ipu BeImonHe-
HUM XapaKTePHBIX pEaklMid Ha aHUOHBI CIEAyeT 00paTuTh 0co00e BHUMAaHHE Ha
CBOWMCTBa M PacTBOPHUMOCThH IOJYyYaeMBIX OCAJKOB cosield Oapus u cepebpa (T.K.

BHEIITHUI BHA OCaAAKOB MHOTMX aHUOHOB ITPAKTUYCCKHU O,ZII/IHaKOB).

JIABOPATOPHAS PABOTA Ne 6
AHAJIN3 AHUOHOB | AHAJIMTHYECKOM I'PYTIIIIBI (SO4%, COs*, PO4%,
SiOs?)

Heab padorbl: [IpoBeneHne aHATUTUYECKUX PEAKIMM aHMOHOB | aHanmuTHYe-
CKOMW T'pYIIIIBL.

yMeTh:

— BBITIOJTHATh XUMUYECKHE U MUKPOOHMOJIOTHYECKUE aHAU3bl M0 KOHTPO-
JIF0 TEXHOJIOTMYECKUX MPOIIECCOB U KAYeCTBA OYUCTKHU MPUPOIHBIX U CTOYHBIX BOJI;

3HATH:

- MCTOAbI U IMAapaMCTPbl KOHTPOJIA MMIPUPOAHBIX K CTOYHBIX BOI.

['pynmnoBbIM peareHTOM Ha aHUOHBI | TpynmbI SBISETCS PacTBOp XJopuaa Oa-
pus BaCl,. B pesyibrare o0pa3yroTcs COJiM, MaJOpacTBOPUMBIC B BOJIE, HO JIETKO
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pacTBOPUMBIC B MUHEPATBHBIX KHCIIOTaX (3a uckimodeHruem BaSOs u BaSiOs). Comnu

cepebpa aHMOHOB | rpynmbl pacTBOPSAIOTCS B pazdaBieHHOM a30THOM kuciaoTe HNO:s.

1. AnajiuTHYecKas peakuus cyabpar-uona, SOs>

1.1. Peakuus ¢ xaopuaom bapusi. Annon SO,% ¢ katnonom Ba?* obpasyer
OeJblil KpUcTaUIMUeCKuil ocasiok cynbdata Oapus BaSO,, HepacTBOpUMBIN B MUHE-
PaNBHBIX KUCIIOTAX:

Ba* + SO — { BaSO.

Bvinonnenue peakyuu: IOMECTUTE B MPOOUPKY 4-5 Karmelb pacTBopa JF000T0
cyabdata (NazSO4, KoSO4 mmn (NH4)2SO4) 1 106aBbTe K HeMy 2-3 Kaluid pacTBOpa
xnopuna Oapus BaCl,. TlomyueHHbIi 0caqok pa3aenute B B¢ NpoOUpKH. B mepByro
npooupky nobassTe 4-5 kamesnas pacrBopa CH3COOH (2 M), a B apyryio - 4-5 ka-
nens HCI (2M).

3anumure HaOMIO/IEHUEe W YpaBHEHUE PEaKIMU B MOJIEKYJISIPHOM M HOHHO-
MOJIEKYJISIPHOM BH/IE.

2. AHAJIMTHYECKHe peaknuu kapoonar-uona, COz>

2.1. Peakuus ¢ xjopugom d6apus. Kap6onar-uon CO3z> ¢ katnonom Ba?* 06-
pasyer ocanok kapoonarta 6apus BaCOs; 6enoro nera. Kak Bce kapbonartsl, BaCOs
JIETKO PACTBOPSIETCS B COJISTHOW, Q30THOW M YKCYCHOM KHCJIOTax C BBIJCICHUEM OKCH-
na yriepona (1V) COa:

Ba?* + COs#* — { BaCOs
1 BaCO; + 2H" — Ba* + CO,T + H0

Buinonnenue peaxyuu: nomectute B mIpoOUpKY 4-5 Kameib pacTtBopa JiroO0oro
kapoonata (Na,COs, Ko,CO3 mimn (NH4)2CO3) n mo6aBbre Kk HeMy 3-4 Karuid pacTBO-
pa xsopuna 6apust BaCl,. Paznenure ocamok B n1Be mpooupku. B mepByro mpoOupKy

no6asete 1-2 M1 CH3COOH (2 M), a B npyryto - 1-2 M HCI (2 M).
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3anumuTte HAOJNIOACHUS W YpPaBHEHUS PEaKUUid B MOJEKYJISPHOM W HOHHO-
MOJIEKYJISIPHOM BUJIE.

2.2. Peaknusi ¢ mudepanbHbiMu kucjaoramu. HCl, HNO3; u H,SO, BeIemns-
10T U3 KapOOHATOB CBOOOHYIO yroyibHy10 kuciaory HoCOsz , koTopasi pacmamaeTcsi Ha
CO2 u H20. Ob6pazytonuiics CO2 MOXKHO OOHApPYXUTh C TIOMOIIBIO PEAKIUU C
Ca(OH), (u3BecTkoBas Bojia), Ipu 3ToM BeinagaeT ocagok CaCOg:

COs* + 2H* — TCO; + H0
Ca(OH), + CO, — 4 CaCOs; + H:0

Buinonnenue peaxyuu. Peakuuroo myduie npoBoauTh B cocynae Jlanmonbra. B
OJIHO U3 KOJIEH cocyja noMecTuTe 5-6 kamnenb HachilieHHoro pactopa Ca(OH),. B
Jpyroe KojeHo - 4-5 kamenb pacTBopa JIro0oro kapboHara u g00aBbTE Tyjla ke 5-6
karnenb HCl (2 M). 3akpoiite cocyn npoOKoi v HaOmroalTe 00pa3oBaHUEe 0CaaKa B
KOJICHE C PACTBOPOM T'HIPOKCHIA KaJbIIUA.

3anuinTe HaOMIOEHUS W YpPaBHEHHUS DPEaKIUil B MOJEKYJISIPHOM M HOHHO-

MOJICKYJIAPHOM BHUJIC.

3. AnasuTHyeckue peakuun gocdar-nona, PO

3.1. Peakuus ¢ xjaopuaom 0apusi. Xiopua 6apus oOpasyer ¢ paCTBOPUMBIMU
cosisimMu (pocopHoOi KUCTOTHI Oenbie ocaaku ruapodocdara 6apus BaHPO4 (pH = 7-
9) nmu pocdara 6apust Baz(PO.)2 (pH > 9), koTOopbIe pacTBOPSAIOTCS B MUHEPATBHBIX
KHCIIOTaX:

HPO#Z + Ba* — { BaHPO
2P0 + 3Ba* — | Bay(POa):

Buvinonnenue peaxyuu: momectutre B mpoOupKy 3-4 Karim pacTBopa THUAPO-
dochara marpust NaHPO4 n mobaBeTe 2-3 kammu pactBopa xiopuma 6apust BaCly.
[IpoBepbTe PacTBOPUMOCTD MOJYYSCHHOTO OCaJIKa B MUHEPAITBHBIX KHCIOTaX (Kpome
H,SO4), Hanpumep, 8 HCl u 8 CH;COOH.

3anumuTe HAOMIOMEHUS W YpaBHEHUS DPEAKIMH B MOJICKYJISIPHOM M HOHHO-

MOJIEKYJISIPHOM BHJIE.
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3.2. Peakuus ¢ MOJIMOACHOBOM KHIKOCTHI0, PACTBOP MOJIMOIaTa AMMOHMS
(NH4)2M004 B a3oTHOii kucjaoTe. MoaubaaT aMMOHHSI B TPUCYTCTBUU a30THOM
kucioTel U HUTpata ammouus NH4NO3 mpu HarpeBanuu obpasyet ¢ gocdar-uoHom
POs> kenTelii  KpucTammMyeckuii  ocamok  (ocdhopomMonubaaTa  aMMOHHS
(N H4)3[P(M03010)4]:

POs* + 3NHs* + 12M004* + 24H" — ~L(NH4)3[P(|\/|03010)4] + 12H,0

Buvinonnenue peaxkyuu: nomectute B mpoOUpKyY 5-6 kamnenb pacTBopa Monuba-
Ta aMMOHWUS U Harpeite ee Ha BoJsgHOM OaHe. J[06aBbTE K TEMJIOMY pacTBOPY MOIHO-
nata ammonus 2-3 karun pactBopa HNOs (2 M) u neckonbko kpuctamioB NH4NOs
(7t yMEHbILIEHUSI pacTBOPUMOCTH ocazaka). K momyueHHoil cmecu npubdaBbTe 2-3
karu pactBopa HzPO4 miu mo6oit ee comnu.

Tak xak ocagox pactBopsiercst B u30biTke H3POs mnmu NapHPO4, TO crnenyer
Opath HM30BITOK MOJIMOJIEHOBOW >XHUIKOCTH. Ilpm manol koHmeHTparuu ¢ocdar-
MOHOB 0OCaJIOK MOXET He 00pa3oBaThCs, HO PACTBOP MPH ITOM OKPACHUTCS B >KEJITHIH
IBET.

3anumure HaOMIO/IEHUEe W YpaBHEHUE PEaKIMU B MOJIEKYJISIPHOM M HOHHO-
MOJIEKYJISIPHOM BH/IE.

Ecnu B pacTBOpe MPUCYTCTBYIOT BoccTaHoBuTenu (S, Sn?*, Fe?* u np.), xoto-
pble BoccTaHaBIMBaOT HoH M0O4% 10 MONMOIEHOBOM CHHM (CMECh COETMHEHHH MO-
nub/IeHa pa3HBIX CTEMEHEH OKHUCIEHHUS), TO PAaCTBOpP OKPACUTCSA B CHHUU mBeT. Jlis
yAaJICHUs BOCCTaHOBUTEJICH MPEBAPUTEIHLHO HEOOXOIUMO MPOKHUMISATUTH 2-3 Karuiu
HCCIIEYEeMOTo pacTBopa ¢ 1-2 KamjisMu KOHIICHTPUPOBAHHON a30THOM KHMCJIOTHI, a
3aTeM MPOBECTH PEAKITUIO0 OTKPHITHS (pocdaT-noHa.

4. AHAIMTHYECKHE PEAKIIMH CHJINKAT-HoHAa, SiO3%

4.1. Peakuusi ¢ pa36aBieHHbIMH KucjaoTamu. Monsl SiOs? ¢ pa3zbapieHHbI-
MU PacTBOpPaMU KHCIIOT 00pa3yoT KPEMHUEBYIO KUCIOTY B BUJIE TEIIA:

SiOsz + 2H" — { H3Si03
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Buvinonnenue peaxyuu: momMectute B poOUpKy 5-6 Kamenb pacTBOpa CHIIMKaTa
Hatpus Na SiOz u npubassTe 3-4 karuu pactBopa HCI (2 M). HaGmonatite oOpa3o-
BaHUE KPEMHHEBOW KUCIOTHI B BHJIE TEIIS.

3anumute HaOMIOJIEHUE W YpPaBHEHUE PEAKIUU B MOJEKYJISIPHOM M HOHHO-
MOJIEKYJIIPHOM BHUJE.

4.2. Peakuus ¢ coqsavmu ammoHusi. Coau ammonus (NH4Cl, umu (NH4)2SO4,
i NHsNOs) npu neiictBum Ha annoH SiOs® BBIIEIAIOT M3 PacTBOPOB CHIIMKATOB,
BCJICJICTBUE CMCIICHUS PEaKIUU TUApOJH3a, KpeMHueByto kuciory HxSiOz B Buje
relis:

SiOs*> + 2NH4" + (2 H0) & 3 H.SiOs + 2 NH3 + (2 H20)

Buvinonnenue peaxkyuu: moMectute B MpoOUpPKyY S5-6 Kamenb pacTBOpa CUIIMKaTa
Hatpust NapSiO3; u npubaBbTe 5-6 kamens pactBopa xiopuaa ammonus NH4Cl. Cmech
HarpeiTe Ha BoJsHOM Oane. HaGmionaiite oOpa3oBaHue CTYJEHUCTOTO OCaJKa KpeM-
HUEBOU KUCIIOTHI.

3anumure HabOMIO/IEHWEe W YpaBHEHUE PEaKIMU B MOJIEKYJISIPHOM M HOHHO-

MOJICKYJIAPHOM BHUJIC.

JIABOPATOPHAS PABOTA Ne 7
AHAJIN3 AHUOHOB || AHAJIJUTUYECKOM I'PYIIIIBI

Heab padorsi: [IpoBeneHne aHaTuTUUECKUX peakinii aHuoHoB || ananuTnye-
CKOM T'pYIIIIBL.

yMeTh:

— BBITIOJTHATh XUMUYECKHE U MUKPOOHMOJIOTHYECKHE aHAJU3bl MO0 KOHTPO-
JIF0 TEXHOJIOTMYECKUX MPOILIECCOB U KAaYeCTBA OYMCTKHU MPUPOIHBIX U CTOYHBIX BOJI;

3HATH:

— MCTOAbI U MMapaMCTPbl KOHTPOJIA IPUPOAHBIX U CTOYHBIX BOJ.
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['pynmoBsIM peareHTOM Ha aHWOHBI || TpyTIBI ABNIIETCS pacTBOp HATpATa Ce-
peopa AgNOs. B pesynbrate 00pa3yroTcs Cojid, HEpaCTBOPUMBIE B BOJIE U pa3daB-
JeHHOM a3oTHOM kuciote. Coyu O0apus aHMoHOB || rpynmbl pacTBOPUMEI B BOJIE.

1. AHajuTHYeCKHE peakiuu Xjaopua-uona, Cl

1.1. Peakuusi ¢ autpaTom cepedpa, AgNOaz. Mon cepebpa Ag* obpasyeT ¢
xsopun-uoHom Cl Genblit TBOpoXKHCTHIN ocanok xyopuaa cepedpa AJCl, mepactBo-
puMblii B Bojie u kuciorax. Ocamok xmopuaa cepedopa AgCl nerko pacrtBopsiercs B
pacTBope aMMuaka ¢ oopazoBanueM komiuiekcHoro coenunenust [Ag(NHs)2]Cl. Tpu
JEeWCTBUH a30THOM KHMCI0ThI KoMIuiekcHbIH wOoH [AQ(NH3)2]* paspymiaercs u cHoBa
BBINAIACT 0caa0K xyopuaa cepedopa AgCI:

Agt + CI'> { AgCl
JAgCl + 2NHs; — [Ag(NHa)]* + CI
[Ag(NH3)]* + CI' + 2H* —» J AgCl + 2NH.

Buvinonnenue peaxyuu: momecture B IpoOUpKy 4-5 Kamelb pacTBopa Jr00ro
xmopuaa (NaCl, wmn KCI, uon NH4Cl) u npubassTe 2-3 Karmim pacTBopa HHUTpaTa
cepeopa AgNOs. K o6pasosasiiemycs ocaaky xjiopuaa cepeopa AgCl npubassTe 110
kamiaM pactBop ammuaka NHsz (25%) no nonHoro pactBopenus ocanka. K monyyeHn-
HOMY OECIBETHOMY pacTBOPY KOMIUIEKCHOTO COEAMHEHHUS J00aBbTE M0 KaIljisiM
a30THYIO KHCJIOTY 10 MOsABACHHUS Oemoro ocaaka (pH < 7).

3anumuTe HAOMIOEHUS W YpPaBHEHUS DPEAKIUi B MOJEKYJISIPHOM M HOHHO-

MOJIEKYJISIPHOM BUJIE.

2. AHAIUTHYECKHE PpeaKun cyabGua-uona, S>

2.1. Peakuusi ¢ pacrBopamu pa3oaBiieHHbIX Kuca0T (HCl mmm H>SOs).
Pazb6aBiieHHbIE PACTBOPHI COJISTHON M CEPHOM KUCIIOT pa3iararmT CyIb(UIbI C BbIIE-
neHreM cepopojgioposa HzS. CepoBoopos MokeT OBITh OOHAPYIKEH 10 3araxy WiIu
MOYEPHEHUI0  (PUIBTPOBAJIBHOM  Oymaru, CMOYEHHOH  aleraroM  CBHUHIA
sz(CHsCOO)zI

S + 2H" — HS?T
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HoS T + Pb?* + 2 CHsCOO™ — | PbS + 2 CHsCOOH

Bvinonnenue peaxyuu: TMOMECTHTE B MPOOMPKY 2-3 Karuid pacTBOpa COJU
(NazS, nmu KyS, wmmum (NH.4)2S) u npubasbre 3-4 karum pactBopa cepHoii (1 M) win
cosistHOM (2 M) xucnot. Obpaszyrouuiics HoS onpenenurte mo 3anaxy Wid MOJHECUTE
K Kparo npoOupku (GUIbTPOBAJIbHYIO Oymary, CMOYEHHYIO alleTaToM CBUHIA (Ha Oy-
Mare MosIBUTCS YepHOE MATHO CyIb(Guaa CBUHIIA).

3anumuTe HAOMIOJCHUS W YpPaBHEHUS PEAKIUH B MOJICKYISIPHOM W HOHHO-
MOJIEKYJISPHOM BHJIE.

2.2. Peakuus ¢ coasvu kaamus (II). Cynspun-non S* o6pasyer ¢ consmu
kagamus (II) xentoiit ocanok cynbhuaa kaamus CdS:

s* + cd* — lcds

Buvinonnenue peakyuu: noMecTuTe B MpoOUPKY 2-3 Karuid pacTBOpa cyibdpuaa
HaTpus U npudaBbTe 2-3 Karu pacTBopa coiu kaamus CAd(NOs),. Habmogaiite 00-
pa30BaHUeE KEJITOrO OCAIKA.

3anuirTe HAOMIOACHNS U YpaBHEHUE PEaKIMi B MOJICKYJIIPHOM U MOHHO-
MOJIEKYJISIPHOM BH/IE.

2.3. Peakuus ¢ coasamu cypbMbl (IIT). Cynspun-uon S% o6pasyeT ¢ consMu
cypsMmbl (I1I) ocamok cynbduma cyppmbl ShS; opaHKeBOro 1BeETA:

38* + 2Sb* — I Sh:Ss

Buvinoanenue peakyuu: moMecTuTe B MpOOUPKY 2-3 Karuid pacTBopa cyibduaa
HaTpUs U prubaBbTe 2-3 Karumu pactBopa xyopuaa cypbmbl SHCl3. Habmronaiite 00-
pa3oBaHHE OPAHXKEBOTO OCAIKA.

3anumvTe HAOMIONCHHS ¥ YPaBHEHUE PEAKIIMU B MOJICKYJIIPHOM U MOHHO-

MOJIEKYJISIPHOM BUJIE.
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JIABOPATOPHASA PABOTA Ne 8
AHAJIA3 AHUOHOB |11 AHAJIUTUYECKOM I'PYIIIBI

Hean padorsl: [IpoBeaeHne aHamuTUueckux peakiuii aHaoHoB |l anamuTu-
YECKOU TPYIIIIBI.

yMeTh:

- BBIMOJHATh XUMUYECKHE U MUKPOOMOJIOIMYECKUE aHAJIU3bl 10 KOHTPO-
JII0 TEXHOJOTUYECKUX MPOLIECCOB M KaUeCTBAa OUUCTKHU MPUPOIHBIX U CTOYHBIX BOJI;

3HATh:

— MCTOABI U MApaMCTPbl KOHTPOJIA MMIPUPOAHBIX U CTOYHBIX BOI.

1. AnaauTndeckasi peakuusa HUTpaT-uona, NOs

1.1. Peakmusa ¢ gudenmnaamunom, (CeHs)2NH. (PactBop nudenninamuna
IPUTOTOBJIEH B KOoHIIeHTpHpoBanHOi H2SO4 (0yabTe ocTopoxkubl!) [ludeHniaMuH B
NPUCYTCTBUM KOHIIEHTPUPOBAHHOM CEPHON KHUCIOTHI OKHUCISETCS HUTPAT HOHOM
NO3™ 10 coeMHeHs, UMEIOIIET0 TEMHO-CUHIOI0 OKPACKY.

Boinonnenue peakyuu: BHECUTE B CyXyI0 MPOOUPKY (IO CTEHKe MPooMpKH!)
1-2 xamu pactBopa mob6oro HuTpata (NaNOsz, mmm KNOs, unu ap.) u npubdassTe 1-2
Karuii pactBopa audeHuaMuHa (mo creHke npooupku!). Ha crenke nmpooupku (B
MeCTe COTIPUKOCHOBEHHUS PACTBOPOB) HAOMIOAATe TEMHO-CUHEE OKpAITUBAHUE.

3anumuTe HAOMIOEHUE B TETPAIb.

2. AHaJIMTHYecKHe peaknuu annonoB MoQO4>, WO.*, VO3
2.1. BoccraHoBjieHWe HOHMHKOM B KoHumeHTpupoBanHoii HCIl. Anuonb
MoO,%, WO4%, VO3  BoCcCTaHABIMBAIOTCS IIMHKOM B KOHIIEHTPUPOBAHHON COJISHOI
kuciote 10 M0,0s - 3enensiii, W20s - cunanii u VOCI; - pronaeToBbii:
2WOs# + Zn + 6 H" — W05 + Zn?* + 3 H0
2VO3 + Zn + 8H' + 8 H,0 — 2 [VOH20)6]*" + Zn?*
2 MoOs* + Zn + 6 H' — Mo205 + Zn** + 3 H0
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Buinonnenue peaxyuu: momectute B 3 mpoOUpku 1o 3-4 Karid UCCIeTyeMbIX
pactBopoB (00braHO Ucnoab3yeTcs (NH4),WO4, (NH4)2M0O4, NH4VO3), npubasste
3-4 xaniau KOHLEHTPUPOBAHHOW COJNSTHOM KHUCIOTHI U OAHY IrpaHyiy HuHKa. OKpalu-
BaHHUE PacTBOpa B CHUHUM, 3€JCHBIM WM (PUOJIETOBBIM LIBET YKa3bIBAaET HA MPHUCYT-
CTBHE dTUX AHHOHOB.

3anumuTe HaOMIOEHUS W YPAaBHEHHUS PEAKUUH B MOJEKYJISPHOM M HOHHO-

MOJIEKYJISIPHOM BH/IE.

2.2. Peakuun Ha anuon MoO4> B npucyrereun WO,

NeiictrBue koHunentpupoBanHoii HCI, pacrBopa NHiSCN um pacrBopa
SnClo.

IIpu o6uapyxenun MoO4> B npucyrcteun WO,? nocienHuii BeienseTcs B
ocanok B Buae HoWO, aeiictBuem xonnentpupoBanHoin HCl. MonubaenoBas kuc-
nota H,MoO, octaetcst B pacTBope, Tak Kak pactBopuma B n30biTke HCI:

WO + 2H* — | HWO;,

3aTteM MOJIMOJEHOBYIO KUCIIOTY BoccTanaBimuBaroT SNCly B xucnoit cpene, a
NSTHBAJICHTHBIM MOHOaeH B Buae wona MoO3t cesspiator NH4SCN B koMIUIeKC-
HOE€ COEJIMHEHUE KPaCHOTO IIBETA:
2M004* + Sn** + 12H* + 10SCN- + 6Cl- — 2[MoO(SCN)s]* + [SnClg]* +

6H.0

[Tocne 3TOr0 BOCCTaHABIMBAIOT BONBPpaMoByr0 kucioTy SNCl; B KOHIIEHTpH-
poBanHoi HCI no okcuna W>0s cunero mpera:

d 2H,WO, + Sn? + 2H* + 6ClIF — W20s + [SnClg]> + 3H20

Buvinoanenue peaxyuii. Ha punbsrpoBanpHyro Oymary HaHecuTe 2 Karid KOH-
nenTpupoBannoit HCI, 1 karumro pactBopa NH4SCN u 1 karumo mcciemxyemMoro pac-
tBopa ((NH4);WOQO4 u (NH4)2M00,), a 3atem - 1 xarutro pactBopa SnCly. IlstHo cra-
HET KPacHOTo 1[BETa 3¢ cueT oOpa3oBaHus KoMiuiekcHoro nona [MoO(SCN)s]?. Uro-

ob1 oTKpBIT, HoH WO4%, B 1eHTp naTHa, rae ecth ocagok H,WO,, npubasste 1o 1
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xarne SNCl, u konuenTpuposannoii HCI. B npucyrcreun nona WO,% 1eHTp naTHA
cuHeeT 3a cuet oopazoBanus W>0s, a Kpast 0cTaloTCS KPACHBIMU.

3anumuTe HaOMIOJIEHUS W YpPaBHEHUS PEAKIUH B MOJEKYJISIPHOM M HOHHO-
MOJIEKYJIIPHOM BHUJE.

2.3. Peakuum Ha anuon VO3

2. 3.1. Peakumusi ¢ nmepokcuaoM Boaopoaa. Ilepokcua Bogoposia OKHUCHSET
noH VO3 10 HajiBaHAAMEBOUM KUCIOTHL. L[BEeT pacTBOpa MEHsETCS OT OPaHKEBOTO J10
KpacHO-KOPUYHEBOTO B 3aBUCUMOCTH OT pH pacTBopa:

VO3 + H0, — VOs + H20

Buvinonnenue peaxyuu: momectuTe B MpoOUPKY 3-5 Kamenb pacTBOpa CEpHOM
kucnotsl (1 M) u 1 xammo pactBopa Hz0», a uepes 2 MuHyTHI — 5 Kanenb d¢upa u 3
karmu uccienyemoro pactBopa (NH4VO3). Xopomo nepemerntaiite. B npucyrctun
nona VO3 opranudeckas ¢aza OKpacUTCS B OPaH>KEBbBIN 1IBET.

3anuinTe HaOMIO/IEHUS W YpaBHEHUE PEaKIMU B MOJIEKYJISIPHOM M HOHHO-
MOJIEKYJISIPHOM BH/IE.

2.3.2. Peaknusi ¢ JUrHUHOM. JIUTHUH, COAEpKaIIUICS B ra3eTHOW Oymare,
BoccTaHaBiuBaeT MOH VO3 10 HU3MINX CTENIEHEH OKUCIICHHSI, KOTOPhIE OKPAIIUBAIOT
ra3eTHyo Oymary B 4epHO-3EJICHBIN IIBET.

Buinonnenue peaxyuu: xammo anaauzupyemoro pactBopa (NH4VO3) Harecute
Ha razeTtHyio Oymary, npubaBsTe 1 Kammo koHIeHTpupoBanHo H3PO4 n Habmronaii-
TE TOSIBJICHHE IISITHA YEPHO-3E€JICHOIO LIBETA.

3anumuTe HAOMIOIEHNUE B TETPAIb.

2.4. Peakuun Ha annon CH3:COO"

HeiictBue cepHoii kncorbl H2SO4. CepHast KHCIIOTa BBITECHSET U3 PaCTBOPOB
areTaToB CBOOOJHYIO YKCYCHYIO KUCIIOTY, KOTOPYIO MOYKHO OOHAPYKUTH TI0 3aIaxy.

Bvinonnenue peaxyuu:ioMecTuTe B TPOOUPKY 5 Karellb pacTBOpa alerara
HaTpHsl ¥ 100aBbTe 2 Karu KOHIEHTpUpOoBHHONU H2SO4.
OOHapyKbTe YKCYCHYIO KUCIIOTY TIO 3aIaxy.
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3anumuTe HaOMIOICHUE B TETPAIb.

JIABOPATOPHASA PABOTA Ne 9
AHAJIN3 HEU3BECTHOI'O BEILIECTBA

Heab padorsl: [IpoBeaeHNe aHaMW3a HEU3BECTHOTO BEILIECTBA

yMeTh:

— BBITIOJIHSITh XUMHYECKUE U MUKPOOMOJIOTMYECKHE aHAJIU3bl M0 KOHTPO-
JI10 TEXHOJIOTUYECKUX MPOLIECCOB U KAYECTBA OUMCTKHU MPUPOIHBIX U CTOYHBIX BOJ;

3HATH:

— MCTOABI U MMAapaMCTPbl KOHTPOJISA MMPUPOAHBIX 1 CTOYHBIX BOJ.

['pynmnoBsiM peareHTOM Ha KaTHOHBI V| aHanUTHYECKOW TpYMIBI SBISETCS
25% pactBop NHas. Ilpu nefictBuu n30bITKa pacTBOpa aMMHUaKka Ha pacTBOp, COIEp-
XKamui katuoHbl V| aHanUTHYECKOW Tpynmbl, 00pa3yroTCs OKpallleHHbIE PAacTBOPHI
KOMIUIEKCHBIX COEIMHEHUH - aMMHaKaTOB.

1. Anaaurudeckasi peakuusi karuona meau (IT), Cu®

1.1. Peakuusi ¢ pacTBopoM ammuaka. Katuons: CuU?* ¢ U30BITKOM KOHIIEH-
TPUPOBAHHOTO PACTBOpAa aMMHaKa 00pa3yrT KOMIUIEKCHOE COCIUHEHUE - aMMUaKaT
M€Y, OKPALLICHHBIN B IPKO-CUHUM 1BET:

Cu** + 4NHs; — [Cu(NHs3)4*

Buvinoanenue peaxkyuu: momectute B poOUpKy 2-3 Karui pacTBOpa COIU MEIU
(I1) m nmpubaBbTe K HeMy 4-6 kamens 25% pactBopa ammuaka. OOpaTuTe BHUMaHHE
Ha LBET pacTBOpa.

3anumuTte HaAOJIOJACHUE M YPAaBHEHHE PEAKIUU B MOJIEKYJSIPHOM M HOHHO-

MOJIEKYJISIPHOM BHJIE.

2. AHAJIMTHYECKHE peaKnuu KaTnoHa kooaasta (II), Co?*
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2.1. Peakuus ¢ pacrBopoM ammuaka. Kartrmonsr Co?* ¢ M30BITKOM KOHIIEH-
TPUPOBAHHOTO PACTBOpPAa aMMHUaKa 00pa3yrT KOMIUIEKCHOE COEIUHEHUE - aMMUaKaT
xo6anbrta (II) [Co(NH3)s]?*, okpameHHoe B CBETI0-KOPUYHEBLII [[BET:

Co®* + CI' + NHz + H20 — { CoOHCI + NH4*
J CoOHCI + 6NHs — [Co(NHs)]** + OH + CI

Buvinonnenue peaxkyuu: moMectute B MpoOUpPKY 2-3 Kamiv XJopuja KobanbTa
(IT) m mpubaswTe 1-2 karm 25% pactBopa ammuaka. Habmronaiite BoinajieHue cuHe-
ro ocajaka ocHoBHOH coiu koOaibra (II) - COOHCI. PactBOopuTe 0Cajok B M30BITKE
25% pacTBOpa aMMHaKa.

3anumuTe HAOJNIOACHUS W YpaBHEHUS PEAKIMUA B MOJEKYJISIPHOM W HOHHO-
MOJIEKYJISIPHOM BH/IE.

2.2. Peakuus ¢ poganuaom ammonusi, NHsSCN (mam poapanmaom kasus,
KSCN). Katuons Co?" B HeliTpanbHOMN UK c1abOKUCIION cpesie ¢ POJAaHKA-HOHAMH
o6pasyror kommuiekcHsli noH [CO(SCN)4]?, okpaleHHbIii B cHHMIT 1IBET:

Co** + 4SCN- — [Co(SCN)4]*

BEINONHEHNIO PeakMy MeMaoT HoHEI Fe3*, oOpasyromue ¢ poJaHua-HOHOM
KOMIUIEKCHOE COEJIMHEHHE KpOBaBO-KpacHOro IBera. [loaToMy mpu ompeaeneHuu
noHoB Co%* peakuueii ¢ poJaHuI-MOHOM B IIpUcyTcTBUM Fe* B peakumonnyto cMech
N00aBISAIOT CyXyl0 coiib (hropuna HaTpus (WM aMMOHMS) JIJISl CBS3BIBAHMS MOHOB
Fe3* B npounslil GecupeTHbIH Komuieke [FeFg]®.

Buvinonnenue peaxkyuu: nomectute B MpoOHUpKY 2-3 Karuik pacTBOpa COJU KO-
6anbra (I1), 5-6 Kamenah HACBHIIIEHHOTO PAcTBOpA POJAHUIA aMMOHHMS (MM KaJus) U
5-6 xarmenb cMecH M30aMHJIOBOTO crupTa ¢ 3¢upoM. Berpsaxuaute mpobupky. Obpa-
3yroleecs KOMIUIEKCHOE COEJUHEHUE 3KCTPAarupyercs B BEPXHHUM OpraHUYECKHil
CJIOM M OKPAIIIMBAET €r0 B CUHUH IIBET.

3anumuTe HAOMIO/ICHWE W YpaBHEHHE PEaKIIMH B MOJICKYJISIPHOM M HOHHO-
MOJIEKYJISIPHOM BUJIE.

3. AHaIMTHYeCKHe peaknuu Katuona Hukens (I1), Ni?*
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3.1. Peakuus ¢ pactBopoM ammuaka. Katuonsr Ni%*

C pacTBOPOM aMMHaKa
cHayaja oOpa3yloT CBETJIO0-3€JeHbIN ocagok ocHOBHOUM conu Hukens (II), koTopsrit
3aTeM pacTBOPSAETCS B M30BITKE KOHIIEHTPUPOBAHHOTO pAacTBOpa aMMHUaka ¢ o0paso-
BaHMEM cHHeEro pactBopa ammuakara Hukens [Ni(NH3)s]?:
Ni2* + CI + NHsz + H:0 — ¢ NiOHCI + NH.*
$ NiOHCI + 6NHs; — [Ni(NH3)s]* + OH + CI

Buvinonnenue peaxkyuu: momectutre B MpoOUpKY 2-3 KaIulk pacTBopa XJOpuaa
nHukens (1) wau apyro#t conu nukens (II) u mpubasbre 1o karusim 25% pacTBop am-
MHUaKa J10 00pa30BaHus CBETIIO-3€JIE€HOr0 0cajika ocHOBHOM conu Hukens (II), a 3atem
n30bITOK 25% pacTBOpa amMmHuaka 10 pacTBopeHus ocaaka. OOpature BHUMaHUE Ha
[[BET 00pa30BaBILIETOCs PacTBOPA.

3anumuTe HAOJNIOACHUS W YpaBHEHUS PEAKIMA B MOJEKYJISPHOM W HOHHO-
MOJIEKYJISIPHOM BH/IE.

3.2. Peakuus ¢ auMeTwiariuokcumom (peakruBom Uyraesa), CsHsN20o.
Karuons! Ni?* B ammuaunoii cpene (pH = 9) 06pasyioT ¢ JUMETUITIMOKCUMOM Ma-
JIOPACTBOPUMYIO BHYTPUKOMILIEKCHYIO COJIb SIPKOTO PO30BOIO IIBETA:

Ni%* + 2 C4HsN202 + 2 NHz — 4 [Ni(CsH7/N202)2] + 2 NH.*

Buvinoanenue peaxyuu: momMectuTe B MpOOUPKY 2-3 KaIlld pacTBOpa COJIM HHU-
kenst (II), mpubassTe Kk HEMy 5-6 kamenb 25% pacTBopa aMMHaka M 2-3 Karid peak-
tuBa Uyraesa. BeTpsaxuure mpobupky u HabmogainTe oOpa3zoBaHUE SPKO-KPaCHOTO
ocaJKa.

3anumute HaOMIOICHWE W YpaBHEHUE PEaKIIMH B MOJICKYJISIPHOM M HOHHO-

MOJIEKYJISIPHOM BUJIE.
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JIABOPATOPHASA PABOTA Ne 10

HCCJIEJOBAHUE YCTPOMCTBA, IPUHIIUIIA PABOTHI KAMEP
XJIOHNBEOBPA3OBAHUSA
Hean: M3yunts npuHIUn paboTsl Kamep XJionbeoOpa3zoBaHus. Pacunrars ka-

MCPLI pCaKrn COCIIOEM B3BCIIAHHOI'O OCaJIKa

Kamepn! xionbeoOpa3zoBanus (Kamepbl peakiiiu) ObIBAIOT ¢ MEXaHUYECKUM U
TUAPABIMYECKUM TEepeMelIMBaHueM 00pabOTaHHON KOaryJsHTOM BoJbl. B oreue-
CTBEHHOM MPAaKTUKE Yalle MCIOJIb3YIOTCS TUJIPABIMYECKUE KaMEpPbl, B KOTOPBIX CO-
3maeTcst TypOynu3anusi motoka. Tunm Kamepbl 3aBUCUT OT KOHCTPYKIIUU OTCTOMHUKA.
JI71s1 TOPU3OHTANIBHBIX OTCTOMHUKOB OOBIYHO HCIIOJIB3YIOT TMEPEropoIuaThie, BUXpe-
BbI€ W CO B3BEIICHHBIM CJIOEM (3allJIaMJIEHHOTO THIA), TOCKOIBKY MX MPSIMOYTOJIb-
Has B TUlaHe (opMa yJIayHO BCTPAMBAETCS B KOHCTPYKIUIO TOPU30HTAIBHOTO OT-
CTOMHUKA.

Ha pucynke | mokazaHa kamepa peakiy CO CJIOEM B3BELIEHHOro ocanka. Mc-
XOJIHAsl BOJIa M3 CMECUTENS IMOCTYIMaeT MO paclpeaeuTeIbHOMY TpyOOnmpoBOay B
neppopupoBaHHbIE pacHpeeIUTENbHbIE TPYOBbl, YJIOXKEHHbIE MO AHY Kamephl. OT
JIHa KaMepbl CTEHKH PAcIIoJaraloT ¢ HAKIOHOM, YToll pacTsopa cocTasiser 50—70°,
Bolllie CTEHKW BBIMOJTHSAIOT BEPTUKAIBHBIMU. Boja u3 TpyO BBIXOIUT C OOJBIION
CKOPOCTBIO, HO C YBEJIMYEHUEM CEUYEHHSI KaMepbl CKOPOCTh CHHMXKAETCS — BO3HUKAIOT
3aBuUXpeHus. B mupamMumanbHOM yacTu Kamepbl (OpPMHUPYETCS B3BEIICHHBIN CIOU
ocaJika, KOTOPBIH CIOCOOCTBYET KOHTAKTHON KOAryJsiuu U 3 (PEKTUBHOMY XJIOMbE-
00pa3oBaHUIO.

Kamepa, pazmepsl KOTOpoil onpenensitorcs rabapuraMu OTCTOMHUKA, pa3aels-
€TCSl BEPTUKAIBHBIMH TIEPETOPOJAKAMU, JUISI TOTO YTOOBI ABM)KCHHE BOJIBI OBLJIO BEP-
TUKAJIbHBIM.

[Tocne 6-12-muHyTHOTO TIPeOBIBAaHUS BOJIA Y€pe3 BEPX TOPIEBOM CTEHKH TIe-
peTeKaeT B OTCTOMHHUK, Ha BXOJI€ B KOTOPBIM yCTAHABIMBACTCA IMOTIPY)KHAs MEPEro-

ponka, 3arayoseHHast Ha %4 BBICOTHI OTCTOMHUKA.
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Pucynox 1 - Kamepa peakuuu co cioeM B3BEIIEHHOTO ocajka: 1 — maBuib-
OH; 2 — Kamepa peakinu; 3 — Mmeperopojaka; 4 — BojopacnpenenuTeNbHas Tpyoa; 5 —

Imoaava BOJbI B KaMCPYy, 6 — OTCTOMHHMK

Pacuem kamepwvl peakuyuu co cioem 636euleHHO20 0CAOKA BENETCS OOBIYHO
IIOCJIE pacyeTa OTCTOMHUKOB B OIPEJAEICHHOM MTOCIEN0BATEIBHOCTH.

Haznavaercs mmpuHa xkamepsl By p, KOTOpas 10JDKHA ObITh paBHA IIMPUHE OT-
CcTolHMKa WK ero kopuaopa. Ilnomans (B m1aHe), M2, KaMepbl HAXOAUTCA 10 (GOp-

MyJie

o
o=
“P T 37.3600 1,

r7ie (| — pacueTHasi IIPOM3BOIUTENLHOCTh OTCTOMHUKOB, M>/4; N — uncio Kopuio-
POB OTCTOMHUKOB (KOPUIOPOB); Uy — BOCXOASIIAS] CKOPOCTh IBUKEHUSI BObL, TPUHUMA-
ercst 0,65—1,6 mm/c aiia Boa cpeaHeit mytHocTd U 0,8—2,2 MM/C TIpU OCBETJIICHUU MYT-
HBIX BO/I.

Beruucisiercst jjmmHa kaMepsbl, M,
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BricoTy KaMmepbl peakiyuyd NPUHUMAIOT PaBHOM BbIcOTE OTCTOWHUKA. OOBEM Ka-
Mepbl JIOJDKEH o0ecrieunBaTh NMpeObIBAaHUE B HEW BOJBI B Mpeeiax PEeKOMEHIYEeMOro
BpeMeHHU. DaKTUYECKOE BpeMsl HaXOXKICHUS BOJIbI B KaMEpe, MUH, ONPEEseTCs Kak

- H K.
g - 60

Pacnpenenenue Boabl ocymiecTBiseTcss nephOpUpPOBAHHBIMU TpyOaMu, yiio-
YKEHHBIMU T10 JIHY C PACCTOSIHUSIMU: OT CTEHOK JI0 OCH TpyO — 1 M, MEXIy COCeTHUMU
TpyOamu — 2 M. Takum o0pa3om, MpH IUPUHE Kamepbl 4 M TpeOyeTcs JBe TpyOsl,
npu mupuHe 6 M — Tpu TpyObl. CKOPOCTh JIBIKCHHS B Hadayie TPyO NMpUHUMAETCS
0,5-0,6 m/c. [Tnomanp orBepcTHil B Kaxkaoh Tpyode momxkHa coctaBisaTh 30—40 %
IUIOLIAAN €€ ceueHHs. J(uameTp oTBepCcTU NMpUHUMAaeTcs He MeHee 25 MM. OTBep-
CTUS BBITIOIHAIOTCS MO YIioM 45° BHH3 B IAXMATHOM MOPSIKE.

COop u oTBezieHHE BOABI W3 KaMephbl MPOU3BOAUTCS JIOTKOM WJIM 3aTOTUIEHHBIM
BOJIOCTMBOM. Ero BbIcOTa MODKHA OBITH TAKOM, YTOOBI MOTOK, OOPA3YIOLIUICS MEXTY
YPOBHEM BOJIBl M BEPXOM CTEHKH, MMEJ TOPU3O0HTAJIBHYIO CKOpOocTh He Oomee 0,1
m/c st MyTHBIX Boa M 0,05 m/c — 115t iBETHBIX BOJ. CKOPOCTH BOJIBI MEXAY CTEHKOU
(BOIOCTTMBOM) M TIOJIBECHOM TEPEropoJKON B OTCTOMHUKE HOJDKHA OBITH HE Ooiee
0,03 m/c.

[Ipu konnyecTBE BCTPOCHHBIX B OTCTOMHHMKM KaMep pPEaklMM MEHEE ILIECTU
peaycMaTpUBAIOT OJHY pe3epBHYy0. Haa kamepamu mnpeaycmMaTpUBaIOT MaBUIbOH
IUPUHON He OoJiee 6 M.

I'unpaBnuueckue kamepbl xjionbeoOpazoBanusi (KXO) yyBcTBUTENBHBI K KOH-
LIEHTpalliM B3BEIICHHBIX BEIIECTB W Temmeparype BoAbl. [Ipu mManoil MyTHOCTH BOABI,
pPaBHO KaK M NPU HU3KOM TEMIIEpaType, MPOLEecC XJIOMbeoOpa30oBaHUs MPOXOAUT BSUIO,
4TO HE CIIOCOOCTBYET 00pa30BaHUIO KPYIHBIX arperaros.
B KXO ¢ penupkynsitopamu ocajika 3a CY4ET BO3BpaTa YacTH XJIONbEB B 30HY KOHTAKTa C

MOCTyNAroUIel BOJOM co3AaeTcsd KOHLIEHTPUPOBAHHASI KOHTAKTHAs Macca, 0JaronpusiT-
42



HO CKasblBarolasicst Ha xyonbeoopazoBanuu. Koncrpykuus KXO ¢ permpkynstopamu

cuctembl M.I'. HoBukoBa nokasana Ha puc. 7.2.

T S i

y.l l/l -2/-5_/_2,'

Pucynok 2 - Kamepa xiornbeoOpa3oBaHusi ¢ pelupKyJsiiueil ocaaka: 1 — ot-
CTOWHHUK; 2 — KaMepa XJIOMbeoOpa3oBaHUs; 3 — PEUHUPKYIATOpP ocajika; 4 — mepero-
POJIKH, pa30MBaOIINE KaMepy Ha MOCJIEI0BaTEIbHO paboTaronue CeKIuu; S — moja-

4a BOJBI Ha 00paboTKy; 6 — pactipeaenuTeNbHas TpyOa ¢ coriaMu /

JIABOPATOPHASA PABOTA Ne 11

®UJIbTPOBAHUE BO/Jbl YEPE3 3EPHUCTHBIN MATEPHAJI
Heab: HM3yunth cmocoObl OCBETIIGHHE BOABI (PUIBTPOBAaHUEM Yepe3

CJIOH 3€PHHUCTOTO HACHIITHOT'O MaTepHaa U TEXHOJOTHIO (DHIIBTPOBAHUS

HauvanbpHbIM 3TannoM BOJOMOATOTOBKHU, KaK MPAaBUJIO, SIBIISIETCS OCBOOOXKICHUE
€€ OT B3BCIICHHBIX NMPUMECEH - OCBETIICHHE BOJBI, HHOTJA KIACCUDHIIMPYEeMOe KaK
npeBapuTeIbHas 00padboTKa.

PaznnuaroT HECKOIBKO TUIIOB (PUIBTPOBAHUS:

- npoyedxcusanue - pasMepsl mop QUILTPYIOIIETO MaTepHrania MEHbIIIE pa3Me-

POB 3aACPKNBACMBIX YaCTHII;
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- njieHouHoe PuIbmposanue - IPH ONPEAETECHHBIX YCIOBHSIX, MOCIE HEKOTOPO-
ro HaYaJbHOTO TEpHoJa, (GHIBTPYIOMMA MaTepHal 0OBOJIAKMBACTCS TUICHKOW B3Be-
IIICHHBIX BEIIECTB, HA KOTOPOW MOTYT 3a/ICPXKUBATHCS YaCTHIIBI Take O0JIee MEIKHe,
geM pasMmep mop (QUIbTpyoImero Marepuaia: KOJUIOWIBI, MEJIKUE OaKTepHH, KpyIl-
HBIC BUPYCHI;

- 00vemHoe urbmposanue - B3BELIEHHBIE YaCTULbI, MPOXOAsS dYepe3 CIOoN
GUIBTPYIONIETO MaTeprajia, MHOTOKPATHO U3MEHSIOT HAMPABICHUE U CKOPOCTh JIBH-
KCHUS B IIEIIAX MEKIY TpaHyJIaMH M BOJOKHAMU (DHIIBTPYIOIIET0 MaTepHalia; TaKuM
o0paszoMm, rpsi3eeMKOCTh (PHIIbTpa MOXKET OBITh JIOBOJBHO OOJBINON - OOJBINE, YeM
NPH IJICHOYHOM (DUIBTPOBAHUH.

OwIbTpOBaHNE B TKAHEBBIX, KEPAMHUUYCCKHMX, TIOYTH BO BCEX (DMIbTpax C He-
TKaHBIMU BOJIOKHUCTBIMH (PHIIBTPYIONTUMH 3JIEMEHTAMHU OCYIIECTBIISAETCS MO TIEPBBIM
JBYM W3 Ha3BaHHBIX TUIIOB; B MEIKO3EPHHUCTHIX HACBHITHBIX (QUIBTPAX - IO BTOPOMY
THUITY, B KPYITHO3EPHHUCTHIX HACBIITHBIX - 10 TPETHEMY.

Knaccupukauus GpuiabTpoB ¢ 3¢ePHUCTOMN 3arpy3KOi

3epHUCTBIE (QUIBTPHI MPUMEHSIOT, B OCHOBHOM, IIPH OYHCTKE JKUAKOCTEH, Y
KOTOPBIX COJEep)KaHWEe TBEpAOW (a3bl HUYTONKHO MaJlo, U OCAZOK HE MPEACTABISET
IICHHOCTH, OCHOBHOC Ha3HadeHWE (PUIBTPOB - JJISi OCBETIICHUS MPHUPOIHON BOJIBI.
HmenHO oHM HanboJiee MUPOKO MPUMEHSIOTCS B TEXHUKE BOJIOTIOITOTOBKH.

Knaccuduxkanus GuabTpoB mo psay OCHOBHBIX MTPU3HAKOB:

cKopocmb punvmposanun:

o memiaeHubie (0,1-0,3 m/9);

o ckopbie (5-12 m/1);

o cBepxckopocTHbIe (36-100 m/9);

odaesnienue, n0O KOMoOpPvIM OHU PaAdOmarom:

o OTKPBITHIC WK OC3HATIOPHEIE;

o HaIOPHEIE;

KOu4ecmeo huabmpyrouux cioes:

o OJIHOCJIOMHBIE;
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o JIBYXCJIOMHBIE;

o MHOT'OCJIOMHBIE.

Haun6Gonee 3¢ pexTuBHBI 1 SKOHOMUYHBI MHOTOCIOWHBIE (QUIBTPBI, B KOTOPBIX
IUISL YBEJIMYEHUS TPSI3€eMKOCTU U 3()PEKTUBHOCTU (PUIIbTpALIMU 3arpy3Ky COCTaBIIS-
I0T U3 MaTE€pUalioB C Pa3jIMYHOM IUIOTHOCTHIO M Pa3MEPOM YacTHIl: CBEpXY CJOS -
KpYyHHbIE JIETKUE YacTHIIbl, BHU3Y - MEJIKHE TspKenble. [Ipu HucxosdieM Harpasiie-
HUU (UIBTPOBAHUS KPYIHBIEC 3arps3HEHUS 3a/IepKUBAIOTCS B BEPXHEM CIJIOE 3arpy3-
KM, a OCTaBIIMECS MEJIKWE - B HWXKHEM. Takum 0o0pa3om, paboTaeT Bech 00beM 3a-
rpy3ku. OcBeTnurenbHble GUIbTPbl A(Q(PEKTUBHBI MPU 3aJ€PKAHUU YACTHI] pa3Me-
pom >10 MKM.

TexHoJiorusi puiabTPOBAHUSA

Bona, conmepikaiasi B3BEIIEHHBbIE YaCTHIIbI, JBUTAsCh Yepe3 3EpPHUCTYIO 3a-
IPY3Ky, 3aJ€p>KUBAIONIYI0 B3BEIICHHBIC YAaCTHUIIbI, OCBeTNIAeTCA. DOPEKTUBHOCTH
nporecca 3aBUCUT OT (U3HKO-XUMHUYECKHX CBOMCTB NpuMeced, (GuibTpyromen 3a-
IPY3KH U THUJIPOJIMHAMUYECKUX (PaKTOpOB. B TomIIMHE 3arpy3Ku MPOUCXOIUT HAKOTI-
JIEHUE 3arpsi3HEHUN, YMEHBIIaeTcsl CBOOOHBIN 00BEM MOp U BO3PACTAET TUAPABIIU-
YEeCKO€ COMPOTUBIICHUE 3aTrPy3KH, YTO MPUBOIUT K POCTY MOTEPh HANoOpa B 3arpy3Ke.

B o6miem Buae, nporiecc GuIbTpaIiiu MOKHO YCIIOBHO pa30UTh Ha HECKOJBKO
CTa/IMii: TIEPEHOC YaCTHI] U3 MOTOKA BOJABI HA TOBEPXHOCTh (PMIIBTPYIOLIETO MaTepra-
J1a; 3aKpeIICHUEe YacTHUIl Ha 3€pHaxX M B IIEJSIX MEXAY HUMH; OTPBIB 3aKPEIjIe HHbIX
YacTUIl C MEPEX0J0M UX 0OpaTHO B MOTOK BOBI.

W3BneueHne npumeceil U3 BOJABI U 3aKPEIUIEHHE MX Ha 3€pHAX 3arpys3KH Ipo-
UCXOJUT oA AeicTBUEM cui aaresuu. Ocanok, GopMUpyOLIUICS HA YacTHULAX 3a-
I'py3KH, UMEET HEMIPOUHYIO CTPYKTYPY, KOTOpas MO BIUSHUEM T'MAPOJUHAMUYECKUX
CWJI MOXKET pazpymartbcs. Hekoropast 4acTh paHee NPUIMIIINX YAaCTUL OTPhIBAETCA
OT 3€PEH 3arpy3KH B BHUJIE MEJIKUX XJIONIBEB M NIEPEHOCUTCS B MOCIEAYIOIINE CIIOU 3a-
rpy3ku (cyddo3us), rie BHOBb 3aJIEpKUBACTCS B MOPOBBIX KaHalax. TakuMm o0pazoM,
IIPOLIECC OCBETJIEHUS BOABI HY’KHO pacCMAaTpUBaTh KaK CyMMapHBI pe3yjbTaT Mpo-
necca aare3uu u cyd@osuu. OcBeTeHUE B KaXKJIOM 3JEMEHTapHOM CJIO€ 3arpy3KH
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MPOUCXOJUT A0 TE€X MOp, OKAa UHTEHCUBHOCTh MPWIMIAHUS YaCTHUIl TPEBIIIACT UH-
TEHCUBHOCTb OTPbIBA.

[To mMepe HachIeHUs] BEPXHUX CJIOEB 3arpy3Ku Mpoliecc PuibTpaluu nepexo-
JUT Ha HUKEPACIIOJIOKEHHBIC, 30Ha (DUIIBTPAIIMU KaK Obl CXOAMUT IO HANpPaBICHUIO
MOTOKAa OT 00JacTH, riae (UIbTPYIOLIEH MaTephall y>K€ HAChIIIeH 3arpsA3HEHUEM U
npeobianaet npouecc cyhdo3un Kk 001aCTU CBEXKEHN 3arpy3Ku. 3aTeM HACTYIMaeT MO-
MEHT, KOT/Ia BECh CJIOH 3arpy3ku (QHIIbTpa OKa3bIBAETCS HACHIIICHHBIM 3arpsi3HEHU -
MU BOJIbI, U TpeOyemas CTENeHb OCBETJIICHUsS BOJbI He oOecneunBaeTcs. KoHieHnTpa-
IIMs1 B3BECH Ha BBIXOJIC 3arpy3Ky HAYMHAET BO3pacrarb. Bpems, B TeueHHE KOTOPOTO
JIOCTUTAETCSl OCBETJICHHE BOJbI /10 3aJlaHHON CTENEeHHW, Ha3bIBACTCS 8pemeHeM 3a-
wumHnoeo Oelicmeus 3azpy3xku. Ilpu ero AOCTUXKEHUH, JTUOO MPHU JTOCTHKEHHUH Ipe-
JIeIBLHOM MOTEPH HAopa OCBETIIMTENBHBIN (PUIBTP HEOOXOIUMO NIEPEBECTU B PEKUM
B3PBIXJISIOIIEH MMPOMBIBKH, KOT/Ia 3arpy3ka MpOMBIBAETCS OOpAaTHBIM TOKOM BOJIBI, a
3arpsi3HeHHsI cOpachIBalOTCS B JipeHaX. Bo3MOXHOCTH 3aiepxaHusi GUILTPOM Tpy-
0ol B3BECH 3aBUCHUT, B OCHOBHOM, OT €€ MAacChl; TOHKOM B3BECH M KOJUIOMIHBIX 4a-
CTHII - OT MMOBEPXHOCTHBIX CUJI. BaskHOe 3HaUeHNEe UMEET 3apsi/l B3BEIICHHBIX YaCTHII,
TaK KaK KOJUIOMIHBIE YACTUIIBI OJHOMMEHHOTO 3apsia HE MOTYT OOBEIUHATHCS B
KOHTJIOMEPATHI, YKPYIHATHCA U OCENaTh: 3aps] MPEnsSTCTBYET ux cOommxenuto. [lpe-
OJIOJIEBACTCS 3TO «OTUYXKICHHUE» YaCTHI[ MCKYCCTBEHHBIM KoaryiupoBaHueM. Kax
MPaBWIIO, KOAryJupoBaHue (MHOTIA, JOMOIHHUTEIbHO,- (IOKYJIUPOBAHKE) MPOU3BO-
JIUTCSA B OTCTOMHUKAX-OCBETIUTENSAX. YacTo 3TOT MpOLIECC COBMEIIAETCS C yMsrye-
HUEM BOJIbl U3BECTKOBAHUEM, WJIM COJ0-U3BECTKOBAHUEM, WIIH €IKOHATPOBBIM yMSIT-
yeHrneM. B 0OBIYHBIX OCBETIIMTENBHBIX (DUIBTPAX Yale BCETO HAOIIOJAETCs TICHO Y-
Hoe (uimpTpoBanue. O0beMHOE (DUIBTPOBAHUE OPTaHU3YIOT B JABYXCIOWHBIX (DHIIb-
Tpax U B TaK Ha3bIBAEMBIX KOHTAKTHBIX OCBETIUTENAX. B QuibTp 3achimatoT HIKHUN
CJIOM KBapLEBOTO Necka ¢ pasmepoM 3epeH 0,65-0,75 Mm 1 BepXHU CI0M aHTpanuTa
¢ pasmepom 3epeH 1,0-1,25 mm. Ha BepxHeil MOBEPXHOCTH CIIOSI KPYIIHBIX 3€PEH aH-
TpauuTa IieHKa He 00pa3yeTrcs, B3BEIICHHbIE MPUMECH MPOHUKAIOT BIIIyOb CJOS - B
MOpbl M OTKJIAJIBIBAIOTCS HA MOBEPXHOCTU 3€peH. B3BelieHHbIe BeniecTBa, MPOIIe/-
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1IMe CJIOW aHTpalHWTa, 3aJCPKUBAIOTCS HWKHUM ClI0eM mnecka. [Ipm B3pbIXisromen
MIPOMBIBKE (PUIIbTpa CJIOM NECKa M aHTpaluTa HE NEePEeMEIINBAIOTCS, TaK KaK IJIOT-
HOCTb aHTpALMTA BIBOE MEHBIIE IJIOTHOCTH KBAPLIEBOTO MECKA.

Cxopoctb punbTpoBaHuS

CKopocCTh MpOTEKaHUs BOABI Yepe3 (PUIBTPYIOMIUNA CIOW 3aBUCUT OT HECKOJIb-
KHX (haKTOPOB: - MPUPOJIbI GUIBTPYIOLIETO MAaTEPUAIA;

- XapakTepa 3arps3HeHui BoJbl («CMHUHAEMBIC» YAaCTHIIbI, HAIPUMED, TUAPOK-
cup xenesa (Fe3), umm «HecMuHaeMbley», HAPUMEP MEIKHME KBAPLEBbIE MECUMHKH );

- TOJIIMHBI PUIBTPYIOUIETO CJIOS; TEMIEPaTypbl BOJbI (Hampumep, s necya-
HOro (pUJIbTpa YCTAHOBJICHO: MPHU YBEIWYEHUU Temmepatrypsl Boabl oT 20 g0 60°C
CKOPOCTh (PUIBTPOBAHUS MOKHO YBEJIMYHUTH BJABOE - MPU TOM ke 3PPEeKTUBHOCTU
bunbTpOBaHUA).

JUis mecdyaHoro (QuibTpa CKOPOCTh (DUIBTPOBAHUS MOXHO BBIUHUCIHMTH IIO
dbopmyie:

v=3600 - ¢ - d?-h/(l - (0,7+0,03 - t),

r7ie V - CKOpOCTh (PHIIBTpOBAHUS, M/U;

C - ko3 urmeHT, MpuMepHO paBHBIHN 40;

d - tnamerp rpanyJs GUIBTPYIOIIETO MEeCKa, M;

| - TommuHa UIIBTpYyIOIIETO CIIOs, M;

h - moTepst Hanopa npu GUIBTPOBaHKUH, MBOJ. CT.; t - TeMmieparypa Bobl, °C.

YcioBus NpMMEHEHUA

OUIBTpOBaHNE B OCBETIUTEIBHBIX (UIBTPAX NPUMEHSETCS I yAaleHUs
B3BEIICHHBIX NMpUMeced npu ux koaudectBe 10 100 Mr/n (AByxciolHble GUIBTPHI) U
no 50 mr/nm (omHOCHOWHBIC). Ecii B MCXOMHOW BOJE 3HAUYCHUS IEpPMaHTaHATHOM
okucisiemoctu Oonbiie 15 mMrO/n wnmm nBetHoctu Gonbine 30 TpagycoB TUIATHHO-
KOOanbTOBOM HIKANbI (ABYXCIOWHBIE (PUIBTPBI) U OKHUCISIEMOCTH Oosbiine 8 mrO/n
UM 1BeTHocTU Oosbiine 20 rpaaycoB - (OAHOCHONHBIE (UIABTPBI), TO HEOOXOAUMO
MpeABapUTEIbHOE KOAryJIupOBaHUE.
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[Tpu Bom03ab0Ope M3 OTKPBHITHIX BOJAOEMOB KOAryJUpPOBaHUE CyIb(aTom amro-
MUHUS WIH OKCUXJIOPUOM QIFOMHUHHUSA, KaK MPaBUIIO, TPUMEHSETCS B MEPHOBI Ia-
BOJIKOB WJIM IIBETEHHsI BOJBI MPH IMOKA3aTeNsAX KadecTBa MCXOAHOW BOMABI: IIENOY-
HOCTbB - 10 2 MMOJIB/JI; IIBETHOCTH - OoJiee 30 rpaaycoB MIaTHHO-KOOATHTOBOM IIIKa-
JIbl; TIEpMaHTaHaTHasl OKUCIsieMOoCTh Oosiee S MrO/n - mpu nocieayroneM 006eccou-
BaHWU WOHHPOBAHUEM WJIM OOCCKPEMHHUBAHHUHM, TIEPMaHTaHATHAS OKUCISIEMOCTh - 00-
nee 12 mrO/n,- npu mocieAyooleM HaTpui- WM BOAOPOJ-KaTHOHUpoBaHUU. [Ipu
ATOM JOJDKHBI TPEAyCMaTpPUBAThCA BCIIOMOTATENbHBIC PEareHThI: MPH HEI0CTAaTOY-
HOU (MeHbIIe | MMOJIB/IT) METOYHOCTH - THAPOKCH] HATpHsl, KapOOHAT M THAPOKAp-
OoHAT HATPHsI, OKCUJ KBS, MIPH MJIOX0HW KOAryJIupyeMOCTH - XJIOp WIIH XJIOpHas
M3BECTh; JIJISl YKPYITHEHUS XJIOMBEB (€CIIH COJCp)KaHNE B3BEIICHHBIX MPUMECEH B HC-

X0IHOU Boje He 6oiee 20 Mr/ir)

JIABOPATOPHAS PABOTA Ne 12
OBE33APA’KUBAHUA BOAblI CUJIIBHBIMU OKUCJIIUTEJIAMUA

Heab: PaccmoTpeTs nportiecc 006e33apakuBaHus BOJIbI CUJIBHBIMU OKUCITUTEISIMHU

CunbHbIC OKHCIHUTCIN, OKHCJIAA 3H3UMBbI 6aKTepI/IaJ'IBHBIX KJICTOK, Y6I/IBaIOT

Oaktepuu. s o6e33apakrBaHUs BOJIbI MOKHO MPUMEHSITH XJIOp, OpoM, MOJ, NBY-
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OKHCH XJIOpA, COJIM XJIOPHOBATOM MXJIOPHOBATUCTOW KHUCIJIOT; 030H, IEPMAHraHaT Ka-
nus, nepekuch Bogoponaa. Hambonpiiee pacnpocTpaHeHHe B KayecTBe o0e33apaku-
BAIOIIUX CPEACTB MOJYYMIIM KUJAKUA XJOp U TUIOXJIOPUTHI HATPUM KadbLusl, YTO
00BSACHSAETCS UX OTHOCUTEIBHO HEBBICOKOM CTOMMOCTBIO.

[Ipouecc obe33apakuBaHUs BOJbI CHIIBHBIMU OKHCIIUTEISIMU MPOXOAUT B JIBE
CTYNEHU: CHayana o0e33apakuBarouuii areHt aud@yHaupyer yepe3 000JOUKY
BHYTPb KJIETKM MUKPOOPraHU3Ma, a 3aTEM BCTYIAET B PEAKIUIO C DH3UMAMH BHYTPU
KJIETKHU.

CkopocTh mponecca o0e33apakMBaHUs BOJbI OINpPEAENACTCS KUHETUKOM OT-
MUpaHHUS KJIETOK B pe3yibTaTe HApyIICHUS MeTaboJIM3Ma, HACTYMArOIIero BCIE.-
CTBUE OKHUCJICHUS YH3UMOB 00€33apaKMBAIOIIMMH areHTaMHU.

OO6mmast ckopocTh mporiecca 00e33apakuBaHUsl BOJBI Ha OYUCTHBIX COOpYXKe-
HUSX, BO3PACTAET C YBEJIMYEHHEM KOHIIEHTpAIMu 00e33apakUBaroOIIero areHra B BO-
7€, TIOBBIIIICHUEM €€ TeMIIepaTypbl U MEPEXo1oM 00e33apakMBAIONIEro areHTa B He-
JTUCCOLIMMPOBAHHYIO (OpMY, MOCKOIBKY U y3ust BemecTBa yepe3 000JI0UKY KIIeT-
KA MPOUCXOAUT OBICTpEE, YEM HOHOB, OOpPa3yIOIIUXCS MPHU AUCCOLMUALINU TAHHOTO
BEILECTBA.

[Ipouiecc oGe33apakuBaHKe BOJBI 3aMEIISETCS B MPHUCYTCTBUU CIIOCOOHBIX
OKHUCIISITbCSI OPTAaHMYECKUX BEIIECTB M JIPYTMX BOCCTAHOBUTENEH, a TAaKK€ B MpHU-
CYTCTBUHU KOJIJIOAWIHBIX MU B3BEIICHHBIX BEUIECTB, OOBOJAKMBAIOLIUX OaKkTEepUHU U
MEMIAIOIIMX UX KOHTAKTY ¢ 00€33apaKHBaIOIIMM areHTOM

AKunkuii Xa0p, IPUMEHSAEMBIN B IPAKTUKE BOJOIOATOTOBKH, XapaKTEPU3YETCs
B3PBIBOOMACHOCTBI0 M TOKCUYHOCTBIO, YTO MPEJCTABISAET 3HAYMUTEIbHBIA PUCK IS
00CITy’KMBAIOIIETO MEPCOHATA0UUCTHBIX COOPYKCHUNUH HaceNeHUs], MPOKUBAIOIIETO
BOJIM3M OYUCTHBIX coopyxeHHil. [losToMy B HacTosiiee Bpems MPOJOIKAIOTCS IO-
HCKHM METOJIOB M PEareHTOB, UCKIIIOYAIOIINX MPUMEHEHHE KUAKOTO XJI0pa, HO obec-
MEYMBAIOLINX HE MEHEE MPOAOKUTEIbHYIO KOHCEPBALIUMIO 00pa0OTaHHOW BOABI.

OnHMM W3 IMyTeW pemIeHus STOM 3a7a4u SABJISETCS 3aMEHa KUJIKOTO XJIopa Apy-
TUMU Mpenaparamu, COACPKAIIMMHU aKTUBHBINA XJIOp (IMOKCH XJIOpa, XJIOPAMUHBI).
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OnHako ATH peareHThl TaK)Ke HeOEe30MacHbI sl OpraHu3Ma yenoBeka. Tak, TuOKCHT
XJIOpa OKa3bIBAa€T OTPUIATEIbHOE BIMSHUE HA IIUTOBUJHYIO JKE€JIE€3y U MOXKET OBbITh
MPUYMHON BO3ZHUKHOBEHHUSI OCTPBIX TOKCHUKO30B, & XJOPAMHUHBI OOYCIOBIMBAIOT MY-
TareHHbIE U3MEHEHUS MEUCHH U TJ1a3.

OpHuMm U3 HampaBlieHUH 1o npeaoTBpauieHuto odpazopanus 'CC B nuTbeBOM
BOJIE SIBJISIETCS MCIIOJIb30BaHHE 00Jiee CUIIbHBIX OKHCIMUTENICH U Je3MH(EKAHTOB, HE
JAIOIIUX TAaKOr0 MOOOYHOTO JEHCTBUS.

K Takum cpeactBam otHocutcst auokcun xjopa CLO,, mUPOKO HCMIONb-
3YIOLUICS MPU BOJIOMOATOTOBKE 32 pyOeKoM.

Hecmotpss Ha TO, 4TO MUOKCHA XJiopa ObUI BIIEPBBIE MPUMEHEH B KAaYECTBE
CUJILHOTO JIe3uH(UIMPYIOIIEeTo cpeacTa B koHIE 30-x rogoB XX Beka, OH JIUIIb He-
JTAaBHO Hayaj MPUMEHATHCS B MPOMBIILJICHHOM MacIiTaoe.

Juokcua xiopa mpu OOBIYHBIX YCJIOBHUSX TMPEACTABISIET COOOW KeNTo-
OpaH’KEBBIM ra3 ¢ pe3KUM 3alaxoM, HAIIOMUHAKOIIMM 3alax XJjopa, CMEUIaHHOIOC
okuciamu azora. CLO2- HeycToilumBoe coenuHeHue, npu temmeparype 30-50 °C
pazyiaraercs Mo LIEMHOMY MEXaHM3My, IIpU TemnepaTrype Bbimie 65°C win B npUcyT-
CTBUU OPTaHMYECKHX BELIECTB - CIIOHTAHHO CO B3pBIBOM. B mpucyTcTBUMpa3zbaBute-
Jiel - uHepTHBIX ra3oB Bo3ayxa (N2,He, Ar)- BEpOSITHOCTb JAETOHALIMHK 3HAYUTEIBHO
CHUXaeTcd. B IpOMBINIIEHHBIX MPOU3BOJACTBAX nomyckaercsa conepxkanue CLO2B
ra3oBO3yIIHON cMecH 1o 00beMy 110 10% mpUOTCYTCTBUU UCKPHBI. XOPOIIO PacTBO-
pum B Boze (10 20 o6bemoB CLO2Ha oiuH 00bEM BO/IBI).

B nacTosmiee BpeMs TMOKCH]T XJI0pa HMIMPOKO MCIIOIB3YETCS 3a PyOSKOM st
OYMCTKH TUTHEBBIX U CTOUHBIX BoA. Tak, B CIIIA, padortaroT okono 600 ycTaHOBOK
1U1s1 00pabOTKU BOJIBI AUOKCUIOM XJIOpa. AHAJIOTUYHBIE YCTAHOBKU JIEUCTBYIOT TaK-
xe B EBpone, M3panne u Snonumn.

Huokcun xmopa CLOzsaBnsercs 3GGEKTUBHBIM JAE3UHPHUIMPYIONAM CPEJI-
CTBOM, OOJIQJaIOIINM PSAJIOM MPEUMYIIECTB Tepes XJopoM. B yacTtHOCTH, OH 00-
najgaet 0osiee BHICOKUM OAKTEPUIMIHBIM U BUPYJICHTHBIM JI€MCTBUEM, OTCYTCTBUEM
B IIPOJYKTaX 0Opa0OTKH KaHIIEPOT€HHBIX XJIOPOPTaHUUYECKUX COCAUHEHUM, BHICOKUM
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7€30I0pPUPYIONIUM U OKUCIUTEIBHBIM JEHCTBHEM, YIIYUIICHUEM OPTaHOJICITUICCKUX
CBOWMCTB MUTHEBOW BOJBI, UCKIIOYAET HEOOXOAMMOCTh MEPEBO3KH, XPAHEHUS U HC-
MOJIb30BaHUS 3HAUMTEIBHOTO KOJMYECTBA JKUIKOTO XJIOpA, YTO TMOBBIMIAET YPOBEHb
0€30MacHOCTH HACEJICHUS, IPOKUBAIOIIETO HA OMIMKANIIINX TePPUTOPHSIX.

JInokcua Xjopa TPEBOCXOAWT TakkKe M JPYrHe HW3BECTHBIE CPEICTBa, HC-
MoJIb3yeMbIe Ui 00€33apakiBaHUs U OUMCTKY MUTHEBBIX M CTOYHBIX BOJ. B oTnnume
OT MEPEeKHCH BOJOpOJa OH 00eCreunBaeT AIUTEIbHOE U YCTOHYMBOE 00e33apakuBa-
HUE BOJBI OT BHpPYCOB U Oakrepwil. [lo cpaBHEHHIO C THIOXJIOPUTOM HATpPUs
CLO20605€ee ycToitunB, 00eCeurnBaeT BBHICOKYIO CTENEHb OKHMCIECHHSI OPraHUYECKUX

COEIMHEHUM, TpeOyeT MEHBIINX PacxoAoB Ha 00paboTKy. Jnokcun

JIABOPATOPHASA PABOTA Ne 13
PACCMOTPEHUE JEUCTBUS OCBETJIMTEJIA

Hean: Pa3o6path U U3y4UTh COOPY>KEHUS JIJISi OCBETIICHUS BOJIbI

CpaBHUBas JaHHBIE KaueCTBA BOJbI MPUPOJIHBIX UCTOUYHUKOB (TIOJyYEHHBIE TIO
pe3ynbTaTaM aHaius3a) ¢ TPeOOBaHUAMH TOTpPEOUTENEH OMPEeneNsIoT MEPOIPHUATHS
U1 ee 00pabOoTKHU.

B npaxTtuke BomOCHAOXKEHUSI TPUMEHSIOTCS CIEAYIONINE OCHOBHBIE TEXHOJO-
TUYECKHUe OTNepaluu i YIy4YIIeHHs] Ka4eCTBa BObL:

— OCBeTJIeHHe — Y/IAJICHUE B3BEIICHHBIX BEIIECTB;

— o0ecuBeYMBaHNe — YCTPAHEHUE BEILIECTB, IPHUIAOIIUX BOJIE LIBET;

— o0e33apakKMBaHue — YHUUTOKEHHUE COJIEPKALIUXCS B BOJIE OAKTEPHil;

— ONpPeCHeHHUe — YaCTUYHOE YyJlaJIeHUE PACTBOPEHHBIX COJIEH 10 HOPM;

— yMsAITYeHHUe — yJaJeHUue COJieH Kalbllisg W MarHus, OOyCIIaBIMBAIOIINX
KECTKOCTb BOJIbL;

— o0e3ikejie3uBaHUE — OCBOOOKJIEHUE BOJIBI OT PACTBOPUMBIX COCIMHCHHMA
xKesesa;

— obOecTopuBaHmne — yJajaeHue coequHeHUN (PTOpa;

— (propupoBaHme — 700aBieHUE B BOAY (TOPA;
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— Jeraszamms — yJajcHie U3 BOJbI pacTBOpUMBIX razoB (H2S, CO,2, O,);

— JMe3aKTHBAIUSA — yIaJICHUE U3 BOJBI PAAMOAKTHBHBIX BEIIECTB.

[lepen ncnonab30BaHUEM BOJIBI B TEXHOJOTHUECKUX CUCTEMaX MOTpeOuTeseit ee
HEe00XouMo 00paboTaTh. OCHOBHBIEC MPOIECCH 0OPAOOTKHU BOJIBI IJII TEXHUYECKOTO
BOJIOCHA0XEHUS TIPOXOIAT B OYMCTHBIX COOPYKCHHUSX, B 33]1a4y KOTOPBIX BXOJIUT:

1. ynanenue u3 BOJABI COACPKAIIUXCA B HEM B3BEIICHHBIX (HEPACTBOPHUMBIX )

BEIICCTB (OCBETICHHUE BOJIbI);

2. ycTpaHeHUe BeliecTB, 00yCIaBIMBAIOIINX IIBETHOCTh BOJIbI (0OeCIIBEYHBA-

HHUE BOJIbI);

3. YHHYTOXEHHE COAEPKAIINXCS B BOJe OakTepuii (00e33apaknBaHNe BOJIbI);

4. YOAAJICHUC U3 BOAbI KATUOHOB KaJILIHUA U MarHUs (VMSIF‘IGHI/IG BOJII)I).

OcBeTJieHne BObI

VY aneHue B3BEUICHHBIX MEXaHUYECKUX MPUMECEH MPUPOIHBIX U CTOYHBIX BO/I
Yale BCEro OCyIEeCTBISETCS:

1. nymem omcmausanus 600vl 8 OMCMOUHUKAX,

2. NPONYCKoM 800bl Yepe3 CJol panee 8bINAULIec0 0CAOKA 8 0CBEMIUMEIISX,

3. nponyckom 600vl yepe3 Ca0U 3ePHUCMO20 Mamepuald 6 Guibmpax, uiu ice
nymem KOMOUHUPOBAHHO20 UCHONb30BAHUS OAHHBIX YCIPOUCMSE.

OtcTranBaHue BOAbI

OtcTranBaHue BOJbI OCYIIECTBISAETCS B TOPU30HTAIBHBIX, BEPTUKAJIBHBIX U pa-
TUAJIbHBIX OTCTOMHUKAX.

['opuzoHTanbHbIE OTCTOMHUKHU

['opu3oHTaNBHBIA OTCTOMHHUK MPEACTAaBISET cOO0W OacceiiH MpSAMOYTOIHHOU

dbopmer muHOM L, mupunoi B, rmy6unoit H.
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Pucynox 3 — I'opu30HTaNnbHBIN OTCTONHUK

Bona, nmoanexamiasi OCBETIEHUIO, MOJXOJUT C OJIHOTO Topla OacceiiHa, mpo-
XOJIUT BJAOJb 30HBI OCAXKIECHHUS | OTCTOMHMKA U OTBOAUTCSA Y MPOTUBOIOIOKHOTO
topua. Huxe riyounst H B oTCTOMHMKE pacnoiokeHa 30Ha HAKOIUIEHUS 2, B KOTO-
poii cobupaercss U YIUIOTHSETCS BBINABIIMN OCAJOK, MPUYEM €€ JHO MMEET YKIIOH,
oOpatHbIf X011y Bojbl, HE MeHee 0,02.

Pa3Mepsl OTCTOMHHKA CIEAYET ONPENEIATh B COOTBETCTBUM C PEKOMEHIALUS-
mu CHull. Ecny mmprHa OTCTOMHUKA 3HAYMTEIBHA, TO OH Pa3leisieTcs MPOJO0JIb-
HBIMU TIEPEropoJKaMu MHUPUHON He O6osee 6M. OObeM 30HBI HAKOIIJICHUS] OTCTONHU-
Ka JIOJDKEH OBITh pacCUMTaH Ha IPUEM OCajKa, BHINAJAIOIIETO MEXK/Y €T0 IEeCTKaMH,
M3

=Qm':NcP_NG:"T
i 1000 5

1

1€ Qcyr— CYyTOUHAS IPOU3BOAUTEIBHOCTh OTCTOMHUKA, M>/CYTKH;

A
N —cpenHsisi B IEpUO MEXK/Yy BBIIIYCKAMH OCAJKOB pacyeTHass MyTHOCTh I10-

CTyHAaIOmEeH BOJIBI, MI/J;

A
N @ — 3aaHHast MyTHOCTb OTCTOSIHHOM BOJIbI, MT, JI;

T — IpOIOKUTENIBHOCTD MEPHOJIa MEXKY BBIITYCKAMHU OCAJKOB, CYT;

- pacuCTHasaA KOHOCHTpaOA YINIOTHCHHOI'O OCaJIKa B 30HC HAKOIIJIICHHA, /7.

At
[Tpu usmenenuu N<¥ ot 100 1o 2500 Mr/n 3HaueHue © u3MeHseTcs ot 8 10 40
r/n. IIpu 3HaUUTENILHOM COAEPKaHUM B3BEIICHHBIX YACTHUIl B OCBETIIIEMOI BOJIE yaa-

JIEHHE OCaJiKa U3 OTCTOMHUKA NOJKHO ObITh MeXaHu3upoBaHo. C 3TOM 1eNIbl0 yCTa-
o3
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HABJIUBAIOTCSI CKPEOKOBBIE TPAHCTIOPTEPHI C HACOCOM HJIA CUCTEMBI IBIPUATHIX TPYO.

['opu3oHTaNBHBIE OTCTOMHUKH DKOHOMHYECKH OIPABIBIBAIOTCS MPU HE00XO-
JIUMOCTH OcBeTIATh 6osiee 10 M*/c Boabl. Kak mpaBuiio, coopysKaloT He MEHee JBYX
napauieaTbHO PaboTaIOMIMX TOPU30HTATBHBIX OTCTOMHUKOB.

B Boay nepexa nogaueid B OTCTOMHUK OOBIYHO A00ABISAIOT KOAryJsSHT, CIIOCO0-
CTBYIOIIUI YKpyIHEHUIO B3BecH. OOpa3yroniuecs Ipyu KoaryJsiiui KPYITHbIC YaCTH-
I[bI OCAXK/IAI0TCSI BO MHOTO pa3 ObicTpee. B kadecTBe KoaryssiHTa darie BCETro MpHuMe-
HSIOT: CEPHOKHCIIBIA QJIIOMUHMM, KEJEe3HBIH Kymopoc, xjopHoe xkemne3o (AlxSOg;
FeSQOgy; FeCl). 'my6Guna 30ub1 ocaxxaenust H=2,5...3,5m.

BepmuKaJleble OMCMOUHUKU
B BepTHKaHLHBD((ﬂfTOﬁHHKaX,OCBeTHHGMaH BOJda AIBHIKCTCA BCPTHUKAJIIBHO —

CHU3Y BBepX. BepTukalbHbIE OTCTOMHUKUNPUMEHSIOT MpU 00paboTke He OoJiee 1,0

M>/C BOJIBL
BepTtukanbHbIE OTCTOMHUK TPEACTABISET COOOW IMIMHAPUYECKUN KOPITYC

(pucyHOK 4) ¢ KOHUYECKUM JTHUIIEM U IIEHTPAIbHOMN HUJIMHIPUIECKON TpyOOH.

Fd '
i"\-\-\__\_\__ Oreoa
B 01 ] b
Ty y \S
Noageog I 1 I
o
B 0 b I T i
J L]
£ o f— -HLH 0 .
1 =]
e - ..,—'—'—"__F_'__
S I I
4 J o\ A
I} = S
R J-’"ﬁ 0-60° 7
. i -~ —
-~ Ll £
e " -
g . - e
o \\ "/" ___,-""-
" P
| -
\x\- —

Pucynok 4 — BepTukanbHbIil OTCTOMHUK
1 — xopmyc;
2 — TIeHTpanbHas Tpyoa;

3 — monarommas Tpy0a;
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4 — cOOpHBIi1 xkeI00;

5 — oTBOAHAs TPYOa;

6 — racurenn;

7/ — Tpy0Oa 0TBO/A OCaJKA.

& — CKOPOCTb JIBUKEHUS BOJIBI;

U — CKOpPOCTh BBIMIAJCHUS YACTHII

(B HEMOABUKHOM BOJIE)

OTtcTanBaHue BOJABI OCYIIECTBISIETCA cleAyromuM obpazom. Boaa mo Ty-
0e 3 mojaeTcsi B BEPXHIOK YacTh LIEHTPAJIbHOU TPYOBI 2 M, OIyCKasich MO HEHMl BHMU3,
IPOXOJUT Yepe3 TacuTelib 6 B HIKHIOI 4acTh Kopllyca OTcToiHuKa. Jlanmee Bona
JTBUXKETCS CO CKOpocThio & #(),5...0,6 MM/C BBEpPX 110 KOJBIICBOMY CCUCHUIO MEKITY
KOPIIyCOM M LEHTPAbHOU TPYOOH M OTBOIUTCS uepe3 COOpHBIN kemob 4 u 0TBOA-
Hy10 TpyOy 5. B3BelieHHbIe 4YacTUIlbl BO BpeMs BOCXOJISIIETO JIBH)KEHUS BOJBI CTpe-

MSTCSI OITYCTUTBCSI CO CKOPOCTBIO BBINIAJICHUS YaCTULl U BHU3.
Bce yacTuibl, y KOTOphIX U2 @  GynyT 3a/epKuBaThcsi B OTCTOMHMKE M I1O-

CTEIIEHHO OCENIaTh B €r0 HWKHEW YacTH, Yrojl KOHYCHOCTH KOTOpoOu & ~ 30.. 60°
obecrieurBaeT Croji3aHue ocajka K Tpyoe orBoza ero mo 7. ITo tpyGe 7 ocamok rie-
PUOIMYECKU YAAISIETCS U3 OTCTOMHUKA 0€3 BBIKIIIOUCHHS €ro U3 PaboThI.

BricoTa nmnmHapudeckoit yactu orctoiinuka H=4...5M. JluameTp oTCTOMHMKA

MOYHO OIIPEICITUTH 110 (hopMmyIie:

p- [F52 e,

rae Q — pacueTHOE KOJIMYECTBO BOJbI, IPOXOAIIEH Yepe3 OTCTOMHHUK, M3/c;

B_ K03 HUIMEHT 0OBEMHOTO0 HMCIOJIB30BaHUS OTCTOMHWKA, YYUTHIBAIOIIMI
HaJIMYUE 30H C JJOKAJbHBIMU 3HAYEHUSMH CKOPOCTH JIBUKEHUS BOJIbI OOJIbIIE 7;

d — nnamMeTp HEeHTpaTbHOU TPYOBI ONMPEAEIASTCS IO COOTHOIICHHIO:

_ 4

L

09 H =

1=900...1200  _ BpeMsl MpeObIBaHUS B3BEIICHHOW YacCTHUIbI B LIEHTPaJIbHOU
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TpyOe, C.

PexoMeHIyeTcsl B BEPTHKAIbHBIX OTCTOMHHMKAaX UMeETh oTHomenume D/H 1,5,
BeprukanbHble OTCTOMHUKH, KaK MIPABUIIO, UCIIOJIb3YIOT KOAryJIMPOBaHHYIO BOY.

Paouanvhvie omcmoiinuku

PanuanbHbie OTCTOMHUKY (PUCYHOK 9) UMEIOT pauaibHOE HANPABIECHUE BOJIbI
U MPEJCTaBIAIOT COOOM KPYTJIIBI KeIe300€TOHHBIN pe3epByap OOJIBIIOro JUaMeTpa
u HeOombmoi rmyounst — D/H>3,5. TIpu yBenuuenun ornomenus D/HBo3pacTarot
TOPU30HTAIBHBIE COCTABIIAIONINE CKOPOCTH JIBUKEHHUS BOJbI, IPUYEM 3HAYEHUE CKO-

POCTH IO MCPC MPOABUIKCHHUA BOABI OT LICHTPA K HepI/I(I)epI/II/I CHHMXKACTCA.
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Pucynok 5 — PanuaibHbIil OTCTOMHUK

1 — >xene300€eTOHHBIN pe3epByap;

2 — IIEHTPaJIbHBIN pacIpeIeIUTEIbHBIA IMIHHJIP;

3 — KpyrOBOM BOJIOCITMBHOM KeJI00;

4 — oTtBOHAS TPYOA;

5 — ckpeOKwu;

6 — Bpamaromasics ¢pepma;

[ — IPUSIMOK;

8 — rpsizeBas TpyoOa.

OrcrauBaHue BOABI OCYIIECTBISIETCA TaK: BOAAa MOJAETCS B LIEHTPAJIbHYIO
94acTh OTCTOMHWKA BHYTPH IMIMH/PA 2 C TIYXUM JHOM M JABIPYATHIMU CTEHKaMHU, T0-
IPY>KEHHOT0 B 0TCTOMHUK Ha TiyOuny H. Uepe3 oTBepcTHs B CTEHKAX IUIMHApPA MO-
TOK BOJIbl PABHOMEPHO PacCIpeAessieTCsl M0 OTCTOMHUKY M JABUXKETCSA K ero nepude-
pHUH, TAE MOCTyMaeT B KPYroBOW BOJOCIHBHOW keno003. 3aTeM Boga OTBOIUTCS W3

xkemoba mo Tpyoam 4. Ocamok BhINIAJAET HA JHO OTCTOMHUKA M CICIHAbHBIMHU
56


http://www.ing-seti.ru/wp-content/uploads/2010/11/clip_image015.gif
http://www.ing-seti.ru/wp-content/uploads/2010/11/clip_image0162.gif

CKpeOKaMH S, 3aKpeIVICHHbIMA Ha MEJICHHO BpPAIAIOIIENCS BOKPYT LEHTpa OTCTOM-
Huka ¢pepMme 6, crpedbaeTcs B MPUSMOK 7, OTKyJla yAAISIETCs Mo Tpsi3eBoit TpyoOe 8.

PanuanbHble OTCTOMHMKM yCTpauBaroT AuaMeTpoM S...60m. ['myOuna orcroi-
Huka 1o ero nepudepun h=1,5...2,5m. JIHO OTCTONWHMKA BBINOJIHAETCSA C YKIIOHOM T10
HaIpaBJICHUIO K LIEHTPY. [ yOnuHa OTCTOMHUKA B LICHTpE:

H,=h+IR,

rae R — paanyc paananbHOro OTCTOMHUKA;

| — YKJIOH JTHUINA OTCTONHMKA, pruHUMaeTcs paBHbM 0,04,

be3nanopnwiii I'uopoyukinon

[M'uaponuKkiIoH nmpeacTaBiasieT co00M MUIMHAPUYECKUNA KOPITYC C BBITSHYTHIM

KOHUYECKHM JTHHIIEM (PUCYHOK 6).
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Pucynok 6 — I'maporukiion
1 — xopmyc;
2 — KOHMYECKOE THUIIIE;
3—TaHreHIMAIHFHO PACIIOIOKCHHBIN MOIAFONTNN MaTPyOOK;
4 — BBIMMYCKHOM MaTpyOOK;
5 — OTBOJSIIUI MATPYyOOK.
[IpuHnum paGoOTHl THUAPONMKIOHA CICAYIONIMNA: BOAAa IIOJASTCI B KOP-

myc 1 9epe3 TaHreHIMaIbHO PACTOIOKEeHHbBIN matpyOok 3. [Ipu BpameHnn BoabI 4a-
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CTHUIIbl B3BECH OTTOHSIOTCS K LWIMHAPUYECKOM CTEHKE Kopmyca 1 M crnon3arT 1o
HEll B KOHYCHO€ THUIIE, U3 KOTOPOTO YAAISIOTCSA yepe3 Bbinyck 4. OcBeTieHHas BO-
J1a OTBOJUTCS U3 LeHTpa Kopiyca 1 uepe3 naTpyOoxk O.

[Tpou3BOAUTENLHOCTH THAPOIIMKIOHA MOXET OBITH Oonpe/eneHa no popmyie:

Q=3600%0* *w* J2 g AH

rae Q — KOIMYECTBO OCBETAsIeMOi BOIbI, M>/4;

U— x0dQPUIMEHT, YUYNUTHIBAIOMIUNA TOTEPU BOJIBI B OCAJAKE M paBHBIU
0,85...0,90;

#— xoadureHT pacxoaa THAPOIMKIOHA;

& mIonIab CEYCHUs MOIA0IIETo NaTpyOKa;

AH — rjoTepu Hanmopa B rHPOIUKIIOHE.

OdhekTUBHOCTHh PabOTHI TUIPOIMKIOHA BO3PACTAET ¢ YBEIUYCHUEM CKOPOCTHU
BpallleHus BOAbI (M, CIEeIOBATENbHO, pacxoaa Bojbl). [IpudemM 3Ta ckopocTs (mipu 3a-
JTAHHOM TPOU3BOJUTEIBLHOCTH) OyAET TeM OOJIbIlle, YeM MEHBIIE JUAMETP TUAPOIIHK-
nona. [Ipu 3TomM oHOBpeMeHHO OyayT Bo3pacTath ?H M pacxoj sHepruu Ha mojaady
BOJIBI.

Jlist ynaneHusi TOHKOJAMCIIEPCHOM B3BECH OKAa3bIBACTCS PAIlMOHAIBHBIM TIPH-
MEHEHHE THUIPOIMKIOHOB BeCchbMa MalbiXx auaMmeTpoB (mopsaka 10...20mm). dns
BO3MOXHOCTH OCBETJICHUS 3aJaHHBIX KOJWYECTB BOJIBI MPU ITOM IMPUXOIUTCS HC-
I10JI30BaTh 3HAYUTENBHOE YUCIIO NTApAJUIEIBbHO BKIIOYEHHBIX THAPOLUKIOHOB.

OcgeTBJIeHHE BOABI B OCBETJIHTEJIAX

[Tpu MOBBIIIEHHBIX TPEOOBAHUSAX TEXHOJOTUU K KAYECTBY BOJBI U HAIUYHUIO B
HCXOJIHOM BOJIE OOJIBIIOr0 KOJIMYECTBA MEJIKOIUCIIEPCHON B3BECU OCBETBIIEHUE B OT-
CTOMHHKAX MOXET OKa3aTbCA HEJOCTATOYHBIM M MOTpeOyeTCsl AOMOJHUTENbHAs CTa-
IUsl OYUCTKHU. PacCMOTpHUM OJJHY M3 BO3MOKHBIX KOHCTPYKIIUHA OCBETIUTENSI — OCBET-
JUTENb C MOAJOHHBIM OCAJAKOYIJIOTHUTEIEM M JbIpYaThIM JHUIIEM (PUCYHOK 7).

OcBeTnuTenb NpeacTaBisieT cCOO0N HUIUHIPUYECKHUI COCY]T ¢ KOHYCHBIM JTHOM.
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Pucynok 7 — OcCBeTIIHMTENb ¢ AbIpYATBIM JTHUIIEM
1 — xopmyc;
2 — KOHUYECKOE JTHO;
3 — nmoaBoAAIIUH AaTpyOOK;
3% — BepTHKaJIbHAs TPyOa;
4 — N0TOK;
5 — mpIpyatkie TPYOHI;
6 — B3BEIIEHHBIE CJION OCaOKa;
7 — 0CaKOOTBOISIIINE TPYOHI;
8 — Tpy0a;
9 — oTBOMSIIMIT TATPYOOK;
10 — 10TOK;
11 — matpy0oK OTBOIA;
12 — cruIoIHOE JHHUIIE;
13 — npipuyaToe qHUIIIE.
Bona ¢ xoarynsHTOM 4epe3 MOABOMASIINNA MaTpyOOK 3 MOABOIUTCS B JIOTOK 4,
CITy>Kallluid BO3yXOOTACIHUTENEM, a U3 HEr0 MO BepTUKaIbHOU TpyOe 3% mojaercs B

nplpuathie TpyOsl 5. Uepes oTBepcTHsi B 3TUX TpyOax BojAa MOCTyNaeT B MPOCTpaH-
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CTBO, OTPaHMYECHHOE CHHU3Y CIUIOIIHBIM AHHINEM 12, a cBepXy — IbIpYATHIM JTHU-
mem 13. JInume 12 pa3aenser ocBeTIUTENb HA KaMepy OCaAKOYIJIOTHEHHUSI U OCHOB-
HYI0 KaMmepy.

Yepes oTBEpCTHs B IbIPYATOM JHHINE BOJA MPOXOIAUT B OCHOBHYIO KaMepy, B
KOTOPOM MPOUCXOUT BBIMACHUE B3BEIICHHBIX YacTHIl. YacTHUIIbI, BHITAIAIONINE U3
BOJbI, OCEJAIOT Ha MOBEPXHOCTH JbIPYATOrO JHUIIA, 00pa3zys CIIOM B3BELIEHHOTO
ocajikab.

[Tocnenytoume nopuuu BoAbl PUIBTPYIOTCS Yepe3 ITOT CJIOH, OUUIIAsCh B HEM
KaK OT KPYIHBIX, TAK U OT MEJIKUX B3BEIICHHBIX YaCTHII.

3areM Boja MOJAHMMAETCS BBEpX M nepenuBaercs B JIoTok 10, u3 kotoporo ot-
BOJIUTCS Yepe3 OTBOASAIINN MaTpyook 9.

Jlist Toro, 4ToObl OCBETJIMTENH TMOJHOCTHIO HE 3aMOJHSIICS OCaJKOM B JHU-
mie 12 3anenbiBaeTcs CUCTEMA OCaIKOOTBOIAIIUX TPYO 7, BHICOTa KOTOPBIX OIpejie-
JISIeT BBICOTY (UIBTPYIOLIETO CII0s ocajka 6.

Kamepa ocankoyriotHeHust uyepe3 TpyOy 8 coenunsiercs ¢ jotkom 10. Tak kak
ypOBEHb BOJbI B OCHOBHOU Kamepe Bhilie, 4yeM B JioTke 10, To moa AeiicTBUEM 3TOM
Pa3HOCTU-YPOBHEH BO3HUKAET IUPKYJIAIMS BOJBI U3 OCHOBHOW KaMmephbl yepe3 Tpy-
OBl 7/ B KaMepy OCaJKOYIUIOTHEHMsI, a U3 Hee yepe3 TpyOy 8 B snorok 10. IIpu sTom
BOJIa, CIMBAIONIAsICA B TPYOBI /, 3aXBaThIBACT BECh CJOW OCaJKa BBIIIE MX YPOBHS.
Ocanok, nomnajas B KaMepy OCaJKOYIUIOTHEHHS, OCAXKJAETCsl B MOJOHHOM OCaIKO-
ymiotautene. [1o Mepe HakoruieHus: 0CaJoK OTBOAUTCS yepe3 narpyook 11.

[Ipouecchl, MPOUCXOAAIIME BO B3BEIIEHHOM CJIO€ OCAJKOB, OYEHBb CIIOXKHBI.
[TosToMy TpyIHO ONpEAETUTH YUCIEHHBIE COOTHOIICHUS MEXIY TpeOyeMbIM 3 dex-
TOM OCBETJICHHS M OCHOBHBIMHU ITapaMEeTPaMU B3BELICHHOIO CJIOS, U pacyeT OCBETIH-
TeJiell OCHOBaH Ha MCIIOJNBb30BAHUU PE3yIbTATOB TEXHOJIOTMUECKOIO MOJSIUPOBAHHUSL.

CHull pexomeHyeT NpuHUMATh pacYETHbIE CKOPOCTH BOCXOSIIETO JBUKECHUS KOa-

'YIMPOBAHHON BOIBI HAJ CIIOEM B3BECH U OO BOJBI, YXOMSIIYKD B OCAIKO-
YIUIOTHSIIOIIYIO KaMepy Ko.

CyMMapHasi IIomab 0CaJKOOTBOIAMIUX TPYO, M2, onpenensercs 1o Gopmyiie
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rue Oor _ CKOPOCTb JBHKEHHMS OCaJIKa C BOJOW B OCAAKOOTBOIALIUX TPY-

6ax, mm/c (06b1aH0 0T =40...60 Mm/c);
Q — KOJNUYECTBO BOJIBI, IPOXOJAIIEE YEPE3 OCBETIUTEND, MY/C.

I[I/IaMeTp OCBCTIIMTCIIA OIIPCACIIACTCA 110 CICAYIONIEMY COOTHOIICHUTO

D= i(l_kaj'g_'_ kgt ¢
T o, 1000 @, 1000

BricoTa cimosi B3BELIEHHOTO OCaJKa NMPUHUMAETCS paBHOM 2...2,5 M, a 30HBI

OCBETJIEHHUSs HaJ cJioeM B3BecH OT 1,5 mo 2,0m.

HNPUJIOKEHUE A
MunucTepcTBO 00pa3oBaHus U Hayku YenssOMHCKoN obsacTu
I'ocynapcrBenHoe OrokeTHOE podeccHoHaIbHOEe 00pa30BaTEeNIbHOE YUPEKICHNE
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