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JJIA CIICOUaJIBHOCTH

08.02.04 BoaocHa0xkeHnue M BOJ0OTBEACHIE

(YueOnbIii ian 2023)

Yensa0unck, 2023



AKT COI'JTACOBAHUA

HA MeTOJAMYeCKHe YKA3aHUs 110 BBINOJHEHUIO J1a00paTOPHBIX padoT
no IIM.03 BrinosiHeHne padoT MO OYMCTKE MPUPOAHBIX H CTOYHBIX BO/J U KOH-
TPOJII0 Ka4eCTBEHHBIX NOKa3aTeseil, Tema 1.2 AHaauTHYecKass XUMUs,

Tema 1.3 @u3nko-xMMHU4YeCKHEe METOAbI OYUCTKH NPUPOJAHBIX U CTOYHBIX BOJ,

pa3padoranubie npenogasaresem IIIK Boxocuadxenue u BoaoorBeaeHne

I'ymmnoii FO.A., 151 CTyIeHTOB ClIeHaJIbHOCTH
08.02.04 Boaocnadskenue U BOA0OTBeieHHE (0a30Basi MOJATOTOBKA)
I'BITIOY «lO:xH0-Y pajibCKHil TOCYy1apCTBEHHbIN TEXHUYECKHI KOJLIEIK»

Meroandeckue  pPEeKOMEHJIAIMKM 10 BBINOJIHEHUIO J1abOpaTOPHBIX padoT
npeaHa3zHayeHbl s oOydaromuxcs cnenuansHoctd 08.02.04 BopocHabxkenue u
BOJIOOTBEJICHUE.

JlanHble MeTOAMYECKUE pa3paboTaHbl B COOTBETCTBUU C MPOTPAMMON MPO-
(dbeccuoHaIBbHOTO MOJTYJISA, SIBJISIONIETOCS YacThI0 MPOrpamMMbl MOATOTOBKU CIEIra-
JIUCTOB cpeanero 38eHa B cooTBeTcTBUU ¢ PI'OC no cneumnansHoctu CITO 08.02.04
BonocnaGxxenue u BojooTBeieHre 0a30BOM MOJTOTOBKM B YaCTU OCBOCHHUS OCHOB-
HOro BuJa mnpodeccuonanbHort aestenbHoctu (BJIIT): Boimonnenue paboT mo
OYMCTKE MPHUPOHBIX U CTOUYHBIX BOJl U KOHTPOJIIO KAYE€CTBEHHBIX TTOKa3aTENEH.

Hacrosiiue MeToguveckue peKOMEHIAIMH 0 BBITTOJIHEHUIO JTa00paTOPHBIX
paboT MpEeNCTaBIAIOT COOOM JIabOpaTOpPHBIC 3aJaHUsS U CIYXKAT JJIsl 3aKPETUICHHS Y
CTYJICHTOB 3HAaHHMM M0 AHATUTHYECKONM XUMUU U (PUBHKO-XMMHUYECKUM METOJaM
OYMCTKH NPUPOJHBIX U CTOUHBIX BOJI.

Meroandeckue peKOMEHAAIMU IO BBHIMOJHEHUIO JTa0OPAaTOPHBIX PadOT MO
TeMe «AHanuTuyeckas XuMus» U «OU3NKO-XMMUYECKUE METOJIbl OYMCTKU IMPUPOJI-
HbIX U cTOYHBbIX Bo» MJIK 03.01 «OuncTka U KOHTPOJb KauecTBa MPUPOJHBIX U
CTOYHBIX BOJ» COOTBETCTBYIOT YCTAHOBJIEHHBIM TPEOOBAaHUSAM M MOTYT OBITh PEKO-

MCHAOBAHBI AJIA UCIIOJIB30BaHUS B y‘-Ie6HOM mponecce.

«ApxureKkrypHas  Macrepckas
A.A. Mapkirerep




HOACHUTEJBHASA 3AIINCKA

Meroauueckue pEeKOMEHAAIMUA IO BBIMOJHEHUIO JIa0OpPaTOPHBIX PadOT IO
[IM. 03 BelimonHenne paboT MO OYUCTKE MPUPOIHBIX U CTOUYHBIX BOJ U KOHTPOJIIO
KAueCTBEHHBIX MMOKA3aTeNeH, NpeHa3HaYEeHbl AJI1 O0OYYAOIIMXCS 10 CHEUaTbHOCTH
08.02.04 BonocHabxeHne U BOJIOOTBEICHHUE.

JlabopaTopHble 3aHATHS SBIAIOTCS BakHbIM 3nieMeHToM MJIK. B mponecce
BBINIOJIHEHHSI TAOOPATOPHBIX pabOT 00yYarOIMecs CUCTEMATU3UPYIOT U 3aKPEIUIIOT
MOJIyYCHHbIE TEOPETUUECKUE 3HAHUS, PA3BUBAIOT UHTEIUIEKTyallbHbIE U MTPOQECcCuo-
HaJbHbIE YMEHUA, GOPMUPYIOT 3JIEMEHTHI KOMIETEHIUA Oy IyIINX CIIEIHATINCTOB.

Meroanueckne peKOMEHIALNN MPEIHA3HAYCHBI ISl OPTaHU3alUU BBINIOJIHE-
Hus nadopatopHbix padoT no MJIK 03.01. OuyucTtka U KOHTPOJIb KauecTBa MPUPOI-
HBIX U CTOYHBIX BOJ.

[Iporpammoii npegycmoTpeHo BeinmoiaHeHue 13 mabopaTopHbIx paboT, HampaB-

JICHHBIX HA GOPMHUPOBAHNE 271EMEHM 06 CEOYIOUMUX KOMNEm eHUUIL:

Hugp u Haumenosa-

y Ymenus 3nanus Koo JIP
HUe KoMnemeHyull

OK 1. Boioupamo Pacnio3naBath 3anauy 3HATh aKTyaJIbHBIN JIP 4

Cnocoobl peuienus u/wi npobiaeMy B Ipo- npodeccuoHanbHblit 1 | JIP 11
3a0au npogheccuo- dbeccroHanbHOM U/UJIH CO- | COLIUATIbHBIA KOHTEKCT, | JIP 13
HanbHOIU OeamenbHO- | THATLHOM KOHTEKCTE; B KoTOopoM npuxogurcs | JIP 14
cmu, npumMeHumensb- | AHaIU3MpoOBaTh 3a7a9y paboTaTh U KUTH; JIP 15
HO K pa3iu4HbIM u/win npoOseMy U Belge- | 3HaTh OCHOBHBIE UC- JIP 16
Konmekcmanm. JATH €€ COCTaBHbIE YacTH; | TOYHMKH UHpopMmaru | JIP 17

[TpaBUIBHO ONIPEAEIUTh U
HaTH HHPOpPMaLIUIO, He-

" pEeCypCOB IJI pCHIC-
HUs 3a1a4 U HpO6JlCM B

00X0IMMYIO JIUIsl pelieHus | mpodeccHoHaTbHOM
3a/1a4¥l W/WIU TpOOJIEMBI; | U/UITU COLMATBHOM
CocTaBUTh IIJ1aH IEHCTBHUSA, | KOHTEKCTE.

Onpenenuth HEOOXOAUMBIE
pecypchl;

Brnagets akTyanbHBIMH Me-
TOo/aMu paboTHI B Tpodec-
CHUOHATILHO U U CMEXKHBIX

cdepax;

3HaTh aKTyallbHbIC
CTaH/apTHI BHITIOTHE-
HUS padoT B mpodec-
CHOHAIILHOUW U CMeX-
HBIX 00J1aCTIX;

3HaTh aKTyaJIbHbIE Me-




Peamm3oBats cocTaBieH-
HBIH IIIaH,

OLEeHUTPH pe3ynbTaT | MO-
CJIEICTBUSI CBOUX IEUCTBUU
(caMOCTOSTEILHO HITH C
MTOMOIIbIO HACTABHUKA).

TOABI pabOTHI B TIPO-
(dheccroHaNBHON U
CMEXHBIX chepax.

OK 2. Ocywiecme- Onpenenars 3a1aun nouc- | Homenkiarypy uH- JIP 4
amb nouck, ananu3 | xa uaopmanuu. Onpeae- | popManoOHHBIX HC- JIP 11
U unmepnpemayuio | aTb HeOOXOIMMBbIE UCTOY- | TOUHUKOB npumense- | JIP 13
ungopmayuu, neoo- | uuxu uadopmaruu [lna- | MbIX B mpodeccro- JIP 14
X00UMOIL 0711 6bINOJI- | HUPOBATD MPOIIECC MOUCKA | HATBHOM AesTensHocTH | JIP 15
Henus 3a0au npoghec- | CtpykTypupoBarth 1oiyda- | [lpuemsl crpykrypupo- | JIP 16
CUOHAILHOIL Dest- emyto uHdopmanuio Bel- | Bauus uHpopmanuu JIP 17
meabHocmu. JeNATh HanOoJiee 3HaUn- dopmar opopmiteHUs
Moe€ B repeuHe nHpopMa- | pe3yabTaToB MOKUCKA
uu O1leHuBaTh MpakTuye- | uHGopMaluu
CKYIO 3HAYMMOCTh PEe3YJib-
TaToB noucka OpopMisaTh
pe3yabTaThl HOUCKA
OK 3. IInanuposams | Onpenensth akTyanbHOCTh | Conepxkanue aktyanb- | JIP 4
U peanu3oevleamas HOPMAaTHUBHO-TIPABOBOM J10- | HOW HOPMAaTUBHO- JIP 11
cobcmeennoe npo- KyMeHTaluu B mpodeccuo- | mpaBoBoi gokymenta- |JIP 13
¢eccuonanvroe u HAJILHOW JIEITENbHOCTH uun CoBpeMeHHas JIP 14
JUYHOCMHOE PA36u- Hay4Has u npodeccuo- | JIP 15
mue HaynbHas TepmuHoiuorus| JIP 16
Bozmoxusle Tpaekro- | JIP 17
puH mpogeccruoHalb-
HOT'O pa3BUTHs U ca-
M00Opa30BaHUS
OK 4. Pabomamp ¢ | OpranuzoBsiBath paboty | [Icuxonorus komnex- | JIP 4
KoJ11eKmuee u Ko- KOJUJIEKTHBA U KoMaHAbl. | TuBa [Icuxomnorus nuy- | JIP 11
manoe, 3¢pgexmueno | BzaumoaencTBoBaTh C HOCTH OCHOBBI MPO- JIP 13
63aUMO0elCMeE06ams | KoJUIeraMu, PyKOBOACTBOM, | €KTHOIT festenpHocT | JIP 14
¢ Koslezamu, pyKo- | KJIHEHTaMH. JIP 15
600CME0OM, KU EH- JIP 16
mam JIP 17
OK 6Ilpoaenamp ONMCHIBATh 3HAYMMOCTh CYILIIHOCTh TpaxaaHcko-| JIP 1
2ParrcOancKko- CBOEH CIELHUAIbHO- aTpUOTHYECKOM no3u- | JIP 2
nampuomuuecKkyio CTH;IPUMEHATH CTaHAAPTHI | [IMH, O0IIeUeTIoBeYe-

noszuyuio, 0emMoH-
cmpuposams 0co-
3HAHHOE noeedeHue
Ha 0CHO8e mpaouyu-
OHHBIX 00 euenoge-
YyecKux ueHHocmell.

AHTUKOPPYILIUOHHOIO M0-
BEJICHUS

CKHUX LIEHHOCTEH; 3Ha-
YIUMOCTh TIpOoeccro-
HAJIBHOW JICSITeIIbHOCTH
0 CIEIHATbHOCTH




OK 7. Cooeiicmeo- Co6mronats HOpMBI dK0TO- | [IpaBmna skomoruue- | JIP 10
6amp COXPAHEHUID TUYeCKON 6€e301acHOCTH CKOI1 6e30macHoCTH
oKpyxcatoweil cpeowst, | OnipeieisITh HANIPABJICHUS | IPU BEJICHUH TTpodec-
pecypcocoepesrcenuo, | pecypcocoepekeHus B CHOHAJIbHOM J1eATEeINb-
agpgpexmueno oeii- paMkax npodeccuoHanb- | Hoctu OCHOBHBIE pe-
CMe06ams 6 Upe3evl- | HOW NESTEIILHOCTH 10 CYypCBI 3aJ1eiICTBOBaH-
yaunvix cumyayuax |npodeccur (CreUUaIbHO- | HbIE B IPOPECCHOHAND-

CTH) HOU nearenbHoCTH [1y-

TH 00ecreueHus pecyp-
cocOepexeHusl.

OKY9. Hcnonvzoeams | lIpumensts cpenctsa uH- | CoBpeMEHHbIE Cpel- JIP 4
uHgopmayuonnsvie (dbopMaIMOHHBIX TEXHOJO- | CTBa U ycTpoiicTBa uH- | JIP 11
mexnono2uu 6 npo- | ruii 1u1s pemenus npodec- | opmaruzanuu [lops- | JIP 13
geccuonanwvnoit de- | cuonanbHbIX 3a1a4. Mc- JIOK ux npumeHenusi u | JIP 14
AmenvHocmu. MOJIb30BaTh COBPEMEHHOE | mporpaMmHoe obecre- |JIP 15

nmporpaMMHoe obecriede- | YeHue B rpodeccuo- JIP 16

HHUE HaJILHOU negrenbHoctu | JIP 17
OK 10. Ilonv3oeams- | Ilonumats o0mumii cmbicn | [IpaBuna noctpoenus | JIP 4
ca npogheccuonanv- | 9€TKO MPONZHECCHHBIX BbI- | POCTHIX M CIOXHBIX | JIP 11
HOUl OOKyMenmauuell | CKka3blBaHU{ Ha W3BECTHBIC | TpeIoKeHui Ha po- | JIP 13
Ha 20cyoapcmeennom | teMsl (podeccuoHanbHbIe | peccnonanbHbie TeMbl, | JIP 14
U UHOCIMPAHHOM 1 OBITOBBIC), OCHOBHBIE 00IICYIIO- JIP 15
A3bIKe. IIOHMMATh TEKCThI Ha 6a30- | TpeOuTenbHbIe raaroisl | JIP 16

Bble npodeccuoHanbHble | (ObITOBaAs U podeccu- | JIP 17

TEMBbI Y4aCTBOBAThH B JIHa-
Jorax Ha 3HaKOMbIe 00I1Ire
U ipo¢eccUOHaIbHbIE Te-
MBI, CTPOUTH MPOCTHIC BBI-
CKa3bIBaHUs O cebe U O
cBoel mpodeccuoHaTbHON
JESITEIIbHOCTH, KPATKO
000CHOBBIBAThH U 00BSC-
HUTb CBOU JIeHCTBUS (Te-
KYIIUE U TUIAHUPYEMBIE),
MUCATh MPOCTHIC CBSI3HBIC
COOOIIEHUS HA 3HAKOMBIE
WJTH HHTEPECYIOIIHNE TIPO-
(dheccroHaIbHBIE TEMBI

OHaJIbHAs JIEKCHKA),
JIEKCUYECKU I MUHU-
MyM, OTHOCSIIIUIACS K
ONMCAHUIO NPEJAMETOB,
CPEJICTB U MPOIIECCOB
po¢eCCUOHATBHOM
JeSITEIbHOCTH, 0CO-
OEHHOCTH MPOU3HOILIE-
HUS, TIPAaBUJIA YTCHUS
TEKCTOB mpodeccro-
HaJIbHOW HAIpaBJICHHO-
CTH




[IK 3.1. Pa3pabarbiBaTh TEXHOJOTMYECKUNA MPOLECC OYMCTKUA MPUPOIHBIX M
CTOYHBIX BOJ
[1K 3.2. BBINMOMHAT, XUMHUUECKHE aHAIU3bl MO KOHTPOJIO KayecTBa MPUPOJI-
HBIX U CTOYHBIX BOJ
[IK 3.3. BBITTONHATE MUKPOOMOJIOTMYECKUE aHAJIM3bl 110 KOHTPOJIIO KayecTBa
IPUPOJIHBIX U CTOYHBIX BOJ
yMeThb:
—  BBINOJHATh XMMHUYECKHME U MHUKPOOMOJOTMYECKHE aHaIU3bl MO
KOHTPOJIIO TEXHOJOTUYECKHUX MPOLIECCOB M KAYECTBA OUMUCTKU MPUPOAHBIX U
CTOYHBIX BOJI;
—  BBINOJHATH KOHTPOJIb 32 COOIOCHUEM SKOJIOTMUECKUX CTaHap-
TOB U HOPMATHBOB 10 OXPaHE OKPY>KAKOLIEH CPEJIbI;
3HATh:
- TMTMEeHUYeCcKue TpeOOBaHMs K KaueCTBY MUTHEBOM BOJbI U CaHU-
TapHbIE HOPMBbI OYHILEHHBIM CTOYHBIM BOJAaM M BOJIaM BOJAOEMOB Pa3JIMYHOTO
Ha3HA4YCHMS;

— MCTOJBI U MapaMCETPbl KOHTPOJIA IPUPOAHBIX M CTOYHBIX BOJ.



[Tepedens 1abopaTopHBIX padboT

IIM.03 BpinoJiHeHHe padoT M0 OYUCTKE MPUPOIHBIX M CTOYHBIX BOJI U

KOHTPOJJK KAaY€CTBCHHbIX noxKasareJjen

MJK 03.01 OuncTka M KOHTPOJIb Ka4eCTBA NPUPOAHBIX H CTOYHBIX BOJI

conerpainbHOoCcTh 08.02.04 BogocHa0OxkeHuEe U BOIOOTBEICHUE

Ne mpakTnueckoi ®op- | Kon-Bo
HaumenoBanue
paboThl MarT 4acoB
AHAJIUTHYECKAs] XUMUS
JlabopaTopHas AHann3 KaTUOHOB | aHANTUTHYECKOI Ad 2
paborta Nel TPYIIIBI
JlabopaTopHas AHnann3 katuoHoB Il aHanuTHyeckoi Ad 2
pabota Ne2 TPYIIIBI
JlabopaTopHast Amnanu3 katuoHoB 1l ananutuueckoit Ad 2
pabota Ne3 IpyIIbl
JlabopaTopHas Ananu3 katuoHoB VI aHanmuTHyecKon Ad 2
pabota Ne4 TPYIIIBI
JlabopaTtopHast AHanu3 KaTHOHOB V aHAIUTUYECKOM Ad 9
pabota Nob IpyIIbI
JlabopaTtopHast AHann3 aHUOHOB | aHanUTHYECKOU Ad 2
pabota Nob TpYyTIIBI
JlabopaTtopHast Ananu3 annoHoB I aHanmuTHueckon Ad 2
paborta Ne7/ TPYIIIBI
JlabopaTtopHast Amnanu3 annonoB Ill ananutnueckon Ad 9
pabota Ne8 TpYTITBI
JlabopaTtopHast
pa6§ a ]5.09 AHaJIN3 HEU3BECTHOTO BEILIECTBA A4 2
18

DU3UKO-XUMHUYECKUE MCTOJAbI OYMCTKH NPHUPOJAHBIX U CTOUYHBIX BOJ

JlabopaTtopHast HccnenoBanue ycTporcTBa, MpUHIAINA Ad 2
pabora Nel0 paboThl KaMep XJIOMbeoOpa30BaHMUsI

JlabopaTtopHast OuIbTpOBaHUE BOABI YEPE3 3€PHUCTHIN Ad 2
pabora Nol112 MaTtepuanl

JlaGopaTtopnas O6e33apaxruBaHNEe BOJIBI CUIILHBIMH Ad 9
pabota Nel? OKHCIIUTEIIIMU

JlaGopaTtopnas PaccmoTpenune nercTBusl OCBETIIMTEIIS Ad 4

pabota Nel3
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Kpurtepun ouennBanus 1a60paTopHbIX padoT

5 6annoe

1) mpaBHIBLHO ONIPEICIIII ST OIBITA;

2) BbINOJTHUI paboTy B MOJHOM oOBeMe ¢ COOIOJeHMEM HEOOXOAMMOM IMO-
CJIEIOBATEIILHOCTH TIPOBEICHMS OIBITOB U U3MEPCHHUI;

3) caMOCTOSITEILHO U PAllMOHAIBHO BHIOpaAJ M MOATOTOBUI JJIsI OMBITa HEOO-
XOJIMMOE 00OpYJIOBaHKE, BCE OMBITHI MTPOBEN B YCIOBUAX U PEXKUMax, oOecrednBa-
IOIUX TIOJyYCHHUE PE3yIbTaTOB M BBIBOJIOB C HAMOOJIBIIEH TOUHOCTHIO;

4) Hay4yHO IpaMOTHO, JJOTUYHO OMHUca HaOIIOACHUS U CPOPMYTHUPOBAI BHIBO-
IBI U3 OTMBITa. B TIpecTaBiIeHHOM OTYETE MPABWIBHO M aKKypaTHO BBITIONHUI BCE
3aIMCH, TAOIHUIIBI, PUCYHKH, YEPTEKH, TPA()UKHU, BEIYUCICHUS U CJIEIaT BHIBOIBI;

7) 9KCIEPUMEHT OCYILECTBIISCT M0 IUIaHy ¢ YYETOM TEXHUKH OS30MacHOCTH M
paBuJI pabOTHI ¢ MaTepuaIaMu U 000PYIOBAHUEM.

4 oanna

1) omBIT IPOBOIMI B YCIOBHSIX, HE 00CCIICUMBAIOIINX JOCTATOYHONW TOYHOCTH
U3MEpPECHUN;

2) uiy ObLIO JOMYIIEHO ABa-TPH HEJ0YCTa;

3) unu He 60JIee OAHOM HErpyOOoii OMUOKH U OJHOTO HEJ0YETa,

4) WK SKCTIEPUMEHT MPOBEICH HE TOTHOCTHIO;

5) uau B onucaHWKM HAOJIOJEHUN M3 OMBITA JOMYCTHJI HETOYHOCTH, BBIBOJIBI
cZIeall HeTMOJTHbIC.

3 banna

1) nmpaBUIBLHO OMPECIINI LIEIb ONbITA; PA0OTY BBITOJHIET IPABUILHO HE Me-
HEe YeM HAIlOJIOBHHY, OJHAKO O0OBEM BBIMOJHEHHON YacTH TaKOB, YTO ITO3BOJISET
TIOJIYYHMTh MPABUIILHBIC PE3YIbTAThl M BBIBOBI TTI0 OCHOBHBIM, IPUHITUITHAIBLHO BaX-

HBIM 3a1a4aM pa6OTBI;



2) Wi 1oa0op 00OpyIOBaHUs, OOBEKTOB, MATEPHAIIOB, & TaKXXe PabOTHI 1O
HaYyaJTy OTbITA MPOBEJ C TTIOMOIIBIO YUUTEISI; WM B X0OJI¢ MPOBEJACHUS OIBITA M H3MeE-
peHuil OBUTH JOMYIIEHBI ONTMOKHA B ONMHMCAHUHN HAOIONCHHHN, (OPMYITMPOBAHUH BHI-
BOJIOB;

3) OmBIT MPOBOJMJICS B HEPAIIMOHAIBHBIX YCIOBHUAX, YTO IPHBEIIO K ITOTyYe-
HUIO PE3YJIBTATOB C OOJIBIIICH TMOTPENTHOCTHIO; WUIM B OTUYETE OBLIM JOMYIIEHBI B 00-
e CII0KHOCTH HE OoJiee IBYX OMMOOK (B 3alUCSIX €IUHHI], N3MEPEHUSX, B BHIUYHC-
JeHusx, rpadukax, Tabauiax, cxemax, aHajau3e MOTPEIIHOCTeH U T.J1.) HE MPUHIIU-
MMUAJIBLHOTO IS JaHHOW paboTHlI XapakTepa, HO MOBJUSBIIAX HA PE3yJbTaT BBITOJ-
HEHUST;, WJIK HE BBITIOJIHCH COBCEM WJIM BBITIOJIHEH HEBEPHO aHAJIU3 MTOTPEITHOCTEH;

4) pomyckaeT rpyOyro OIIMOKY B XOJ€ JKCIEpPHUMEHTa (B OOBSICHCHHH, B
odopmieHUU PadbOTHI, B COOJIIOJICHUM MPABWII TEXHUKH O€30MaCHOCTH MpU padoTe ¢
MaTepuasaMu 1 000pyA0BaHUEM ), KOTOPAsi UCIIPABIISETCS IO TPEOOBAHUIO TIPETIO 1a-
BaTeJsl.

2 banna

1) He ompeaeNU CaMOCTOSITEBHO 1I€JTb OIBITA; BHITOJHMI pabOTy HE MOJHO-
CTBIO, HE TIOJTOTOBWJI HY)KHOE 000py/I0BaHHE U 00bEM BBITIOJTHEHHON YacTH PabOThI
HE TI03BOJISIET C/IeNIaTh MPABUIILHBIX BHIBOJIOB;

2) WIN OTBITHI, U3MEPEHHUS, BBIUMCIICHHUS, HAOIIOACHUS MPOU3BOIMINCH He-
PaBUIILHO;

3) wiu B X0ji¢ pabOTHI U B OTYETE OOHAPYKUIIMCh B COBOKYITHOCTH BCE HEO-
CTaTKH, OTMEYCHHBIC B TpeOOBAHUAX K OrleHke "3";

4) nomyckaet a8e (1 6oJiee) rpyObIe OMIMOKK B X0J1€ IKCIIEPUMEHTA, B 00BsIC-
HEHUU, B 0OpopMIIeHUU pabOThI, B COOIOCHUY MPABII TEXHUKHA O€30MaCHOCTH MPHU
paboTe c BemecTBaMu U 000pyJAOBaHUEM, KOTOPHIE HE MOXKET UCIPABUTH JaXe IO

TpeOOBAHUIO TTPETIOIABATEINS.
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JIABOPATOPHAS PABOTA Ne 1
AHAJIN3 KATHOHOB | AHAJIUTUYECKOM I'PYIIIIBI

Heanb padotsi: [IpoBeneHNE aHATUTUYECKUX PEAKIUNA KATUOHOB | aHamuTHue-
CKOMW IpYMIIBI.

yMeTh:

- BBIMIOJHATh XUMUYECKHE U MUKPOOMOIOTHYECKHE aHATU3bI IO KOHTPO-
JIH0 TEXHOJIOTHYECKHUX MPOLECCOB U Ka4YeCTBA OUUCTKU MTPUPOJIHBIX U CTOYHBIX BOJ;

3HATH:

- MCTOJBI U MapaMCTPbl KOHTPOJIA HPUPOJHBIX U CTOYHBIX BO.

1. AHAIATHYECKHE PeaKIuu KaTuona Kauusi, K

1.1. Peaknusi ¢ rexcanurpokodaabTaToMm (I11) Harpus, Naz[Co(NO,)e].
I'excanutpokobanstat (I11) Hatpus ¢ katnonamu K* npu pH 4-5 o6pasyer xKenThblit
ocanok komruiekcHoi comu K,Na[Co(NO,)e] - rexcanurpokobanstat (I1) xamus-
HATpHS

2K + Na* + [Co(NO,)]® — < K;Na[Co(NO,)]

Buinonnenue peaxkyuu: NOMeCTUTE B MPOOUPKY 2-3 KaIiu pacTBOpa COJM Ka-
JUST W OCTOPOXKHO TpuOaBbTe 1-2 Kaliu CBEXENPUTOTOBJICHHOTO pacTBOpa
Naz[Co(NO,)s] mim HECKONBKO KPUCTAUIMKOB CYXO# COJIM. BBINOJHEHHIO peakiun
memator uousl NH,', HO ocagox (NH,4),Na[Co(NO,)s] nerko pasmaraercs mnpu
HarpeBaHuu. [loaToOMy peakiuio ciaemayeT MpOBOAUTH NMpu HarpeBaHuu. OcCTaibHBIC
kaTuoHBbI | 1 Il aHamuTUYECKUX rpynn NPOBEAEHUIO 3TOW peakMu He MemaroT. Eciu
pH pactBopa >7, To cnenyet no6aButh 1o kamisam 2M pactBop CH3COOH, ecnu pH
pacTtBopa <3, To cieayeT 106aBuTh 1o karsim 2M pactBop CH3COONa nnst moctu-
»)eHus Heooxoaumoro 3uadenust pH. Cpena ¢ pH>7 — Hemonyctuma.

3anummuTe HAOMIOACHUS W YPAaBHEHHE PEAKIIUU B MOJEKYISIPHOM M HMOHHO-

MOJICKYJISIPHOM BUJIC.

11



1.2. OxpamuBanue mjiamMeHu. Jletyure comm Kaius OKpalIMBarOT IIaMs ra-
30BOi1 rOpenKy B (DUOJIETOBBIH 1IBET.

Buinonnenue peakyuu: 4ucTyr0 HUXpPOMOBYIO ITPOBOJIOKY OITYCTHUTE B HAChI-
HICHHBIM pacCTBOP COJM KIS WIHA B CYXYIO COJIb KAJIUS M 3aTEM BHECUTE €€ B IIaMs
ropenku. Okpacky IUIaMEHHU Jydllie HaOoJaTh 4Yepe3 CUHEE CTEKJIO. 3amuIInuTe
HAOIOZICHUS B TETPAIb.

JIns O4MCTKM HUXPOMOBOW HPOBOJIOKH OITYCTHTE €€ B KOHLIEHTPUPOBAHHBIN
pactBop HCI, 3aTem BHecuTe B tutaMs ra30Boil ropenku. [IoBTOpuTe 3Ty ONEparuro
HECKOJBKO pa3. OTCyTCTBHE OKpallMBaHUs IUIAMEHU CBUAETEIBCTBYET O YHCTOTE
HUXPOMOBOM ITPOBOJIOKHU.

2. AHAJINTHYECKHE PeaKIlMH KaTHoHA HaTpus, Na'

2.1. Peakuus ¢ rexcarmapoxcocrudarom (V) kamus, K[Sb(OH)e]. T'ekca-
rugpokcoctu6at (V) kanus ¢ nonamu Na' B HelfTpanbHO# UM c1adoIeIouHol cpe-
ne (pH = 7 - 8) npu oxyaxJaeHuu oOpaszyeT Oesiblii KPUCTAITMYECKUN 0CaIoK
Na[Sb(OH)¢] - rekcaruapokcoctudar (V) Hatpus:

Na* + [Sb(OH)s] — { Na[Sb(OH)4]

Ocanok Na[Sb(OH)g] pacTBopuM B ropsiueii BoJi€ M YaCTUYHO B IIEJIOYaX.

BbIMoNHEHUIO peakuuu MemaroT MOHbl aMMoHMsS. Conu aMMOHMS, MOJI00HO
KHCJIOTaM, BBIICIISIIOT aMOP(HBIN 0CaIOK:

[Sb(OH)¢] + H = HSbO; 4 + 3H,0
KpoMe TOro, BHITONHEHHIO PEaKIii MeratoT Houbl Li* 1 Mg™,

Buvinonnenue peaxyuu: Bo3bMHUTE B TIPOOUPKY 5 - 6 Kamenab pacTBopa JIHO0OM
COJIM HATPUA W MPU MOMOIIM YHUBEPCAIBHOTO MHAMKATOpa onpenenutre pH cpensbl.
Ecmu cpena xucnas (pH< 7), nelitpanuzyiite ee, npubasmsisa o kamwisivm KOH. Ecnu
cpena menouynas (pH> 7), mpubaBpTe MO KarusiM pacTBOP YKCYCHOM KHCIIOTHI
(CH3COOH) no neutpanbaoi peakuuu (pH =~ 7). K atomy pactBopy npuieiite 2-3
kariu pactBopa K[Sb(OH)g]. ITpoOupky oxiaguTe moja CTpyeH X0JI0HOM BOJOIPO-
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BOAHOM Bonbl. [loTpaHue CTEHOK MPOOUPKH CTEKIISTHHOM MajJOYKON YCKOpPSIET Mpo-
IIeCC BBINTAJeHUs Oenoro kpuctaumdeckoro ocaaka cou Na[Sb(OH)g].

3anuiuTe HAOMIOJCHUS U ypaBHEHHE PEAKIMU B MOJICKYJISPHOM U HOHHO-
MOJIEKYJISIPHOM BH/JIE.

2.2. OxpamuBaHue miaMeHu. Jletyuue conu HaTpUsi OKpAIIUBAIOT TJIams ra-
30BOM TOPEJIKU B KEJITHIN IBET.

Buvinonnenue peaxyuu: 4UCTYI0 HUXPOMOBYIO IPOBOJIOKY OITYCTUTE B HAChI-
HICHHBIA PacTBOP COJM HATpUs WM B CYXYH COJb HAaTpUsS M 3aT€M BHECHUTE €€ B
r1aMsi TOPEJKU. 3amuIInTe HaOII0ICHUS B TETPA/Ib.

3. AHAIMTHYECKHE PeaKIMu KaTHOHA amMonus, NH,"

3.1. Peakuus co memouamu. [llenoun NaOH nnu KOH B3anMoielicTBYIOT €
COJIIMH aMMOHHUS C BBIJIEJIEHUEM ra3000pa3HOr0 aMMHUaKa:

NH,” + OH" & NH;T + H,0
Brigenstomuiics aMMuak MOXHO OOHApPYXHUTh IO 3amaxy WM ¢ MOMOIIbI0 (eHOoJI-
dbTanenHOBOM OyMa)KKu, CMOYEHHOW AUCTHWIUIMPOBAHHON Bojoil. OOpaszyromuecs
nonbsl OH™ u3MeHs10T okpacky deHondranenHa ¢ 6€CIBETHONW Ha MATMHOBYIO. Peak-
U crienupuyHa, MO3BOJISIET OOHAPYKUTh MOH aMMOHUS B TIPUCYTCTBUHU BCEX JIPY-
I'MX UOHOB.

Buvinonnenue peaxyuu: onpIT Jydiie TPOBOAUTH B “ra3oBoil kamepe” - dapdo-
POBOM YalllKe, HAKPBITOW YaCOBBIM CTEKJIOM. Ha BHYTPEHHIOI MOBEPXHOCTh YaCOBO-
ro CTEKJIa IIOMECTUTE CMOYCHHBIM JUCTUUTMPOBAHHON BOAOM Kycouek (heHodTae-
nHOBOM Oymaru. B dapdopoByro gamky Bo3pMHUTE 2-3 Kalid pacTBOpa IMIEIOYU H
no6aspTe 1-2 Karum pacTBOpa 000U com aMMOHUsA. 3akpoiite dhaphopoByro Jal-
Ky 9aCOBBIM CTEKJIOM (CJIeTKa MOJOTPENTE ee Ha BOSIHOM OaHe).

3anummuTe HAOMIOACHUS W YPAaBHEHHE PEAKIIUU B MOJCKYJISPHOM M HMOHHO-

MOJICKYJISIPHOM BHU/C.
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3.2. Peaknus ¢ peaktuBoM Heccaepa. Peaktus Hecciepa (cmecs Ko[Hgl,s]
KOH) o6pasyer ¢ katuoHamu NH,;  0caok KpacHO-KOPUYHEBOrO IIBETA
[OHg,NH,]I:

NH," + 2 [Hgl]* + 40H — 4 [OHg,NH,]I + 71"+ 3H,0

Buinoanenue peakyuuy. Ha PEAMETHOE CTEKIIO WM B MPOOUPKY MOMECTHTE -
2 KaruIM pacTBOpa COJM aMMOHHUS U MpHOaBbTe K HeMy 2-3 Karutu peaktuBa Heccie-
pa.

BBIMONHEHHIO PEAKIMH MELIAI0T KaTHOHBI MeTa/UIoB (Hampumep, Fe**, Cr** u
1p.), 00pa3yroIiye B IMIETOUYHON Cpe/ie OKpalIEHHbIE O0CaJKNA COOTBETCTBYIOIIUX TH/I-
POKCHU/IOB.

3anumuTe HAOMIOACHUS U YPAaBHEHHE PEAKIUU B MOJEKYJISIPHOM M HMOHHO-

MOJICKYJIAPHOM BHC.

JIABOPATOPHAS PABOTA Ne2
AHAJIN3 KATUOHOB || AHAJIMTUYECKOWM I'PYIIIBI

Heans padorsi: [IpoBeneHne aHAIUTHYECKUX peakiuii kaTuoHoB |l anamuTuH-
YECKOW IpyMIBbI.

yMeTh:

— BBINIOJIHATh XUMUYECKUE U MUKPOOUOJIOTMYECKUE AHAIIU3BI 110 KOHTPO-
JIH0 TEXHOJIOTHYECKUX MPOLECCOB U Ka4eCTBA OUUCTKU MPUPOIHBIX U CTOYHBIX BOJ;

3HATH:

— MCTOJBI U MapaMCETPbl KOHTPOJIA NIPUPOAHBIX M CTOYHBIX BOJ.

['pynnoBbIM peareHTOM Ha KaTUOHbBI BTOPOM aHAIMTUYECKOW TPYMIIbI SBJISET-
. . 2 2
¢ 2 M pacTBOp CONSHOI KMCIIOTHI, KOTOPhIiA ¢ kaTnoHamu Ag’, Hg,™" u Pb*" o6pa-
syet 6enbie ocaaku AgCl, Hg,Cl, u PbCl,.

1. AHAJIATHYECKHE PeaKIui KaTHOHA cepedpa, Ag”
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1.1. Peaknus ¢ xaopugamu. CoysiHasi KHCIIOTa U PACTBOPUMBIE B BOJIEC XJIOPHIBI
C KaTHOHOM cepebpa 00pa3yroT Oeiblii TBOpoKUCThIN ocamok AQCI :
Ag® + ClI'> {4 AgCl

Ocamok AQCIl pactBopsieTcss B M30BITKE pacTBOpa aMMHaka ¢ 00pa30oBaHUEM
OecuBetrHOro KomiuiekcHoro coeauaenus [Ag(NHs),]Cl:

L AgCl + 2NH; — [Ag(NH3),]" + CI

[TomydyeHHOE KOMITJICKCHOE COCIWHEHHE YCTOWYHMBO TOJBKO B TPHCYTCTBHUH
U30BITKa aMMHUaKa U MOXET ObITh pa3pyieHo cuibHbIMHU KuciotamMu (HNO3, H,SOy)
¢ obpasoBanuem ocanka AgClI:

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

Buinonnenue peaxyuu: momectute B HEHTPUDPYXKHYIO TPOOUPKY (KOpOTKas
KOHHUYECKas MpoOupka) 2-3 KaruiM pacTBOpa coJik cepedpa u npubaBbTe K HEMY 2-3
karuti 2 M pactBopa HCI.

OTtaenure 0cajiok OT pacTBOpa LEHTPUPYTUPOBAHUEM.

K ocaxxnennoMy xyiopuay cepeOpa 1o KarisiM 100aBbTe pacTBOp aMMHaKa J10
MOJIHOTO pacTBOpeHus ocajika. K mogyuyeHHOMYy pacTBopy Ao0aBbTe 1-2 karum de-
HosipTasienna, a 3aTeM aerctreM (mo karisim) 2 M pactBopa HNO; neliTpanusyiite
M30bITOK OCHOBAHUS U pa3pylibTe KOMIUIEKC. [lomyTHeHHE pacTBOpa yKa3bIBaeT Ha
obpazoanue ocaaka AgCI.

3anummuTe HAOMIOACHUS U YpPaBHEHUsI PEaKIUidi B MOJEKYJISIPHOM U HMOHHO-
MOJIEKYJIIPHOM BUJIE.

1.2. Peaknus ¢ uoguaom kanusi, Kl. Mogua xanus oOpaszyeT ¢ KaTHOHOM
Ag" cBeTIO-KeNThIi 0cagoK HOAUaa cepedpa, IPAKTUYECKU HEPACTBOPUMOTO B BOJIE
¥ KOHIICHTPUPOBAHHOM PacTBOpPE aMMHAKa:

Ag-+ I > L Agl
Buvinonnenue peakyuu: moMecTutre B MPOOUPKY 2-3 KaIljid pacTBOpa COJM Ce-

pebpa u mpubaBbTe K HEMY 2-3 Karlid pacTBOpa MOIU]1a KaJIus.
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3anummuTe HAOMIOACHUS W yPAaBHEHHE PEAKIUU B MOJEKYJISIPHOM M HOHHO-
MOJIEKYJIIPHOM BUJIE.

2. AHaauTH4eckue peakuun katuona pryru (1), Hg,?*

2.1. Peakums ¢ xjgopugamu. CoisiHas KUCIIOTa U PACTBOPUMBIE B BOJE XJIO-
punsl ¢ katroHoM pTyTH (l) 0Opasyror Genbrit ocagok xiopuna pryta (1) - Hg,Cl,
(kKajoMenb), IpHu B3aUMOJIEHCTBUHM KOTOPOTO C PAaCTBOPOM aMMHaka oOpasyercs Oe-
aeiid ocanok coenuaenus [HGNH,]Cl u Beinensercs Merammndeckass pTyTh 4€pHOTO
1BETA.

Hg,” + 2CI' > { Hg.Cl,
L Hg,Cl, + 2NH; — J[HgNH,JClI + {Hg + NH,'

Buvinonnenue peakyuu: TOMECTUTE B MPOOUPKY 2-3 Karuld pacTBOpa COJIM PTY-
T () 1 mo6aBbTe K Hemy 3-4 karum 2M pactBopa HCI. K oOpa3oBaBmiemycs ocaaky
no6aBbTe 5-10 Kanenb KOHIEHTPUPOBAHHOTO PACTBOpPA aMMHaKa.

3anuiuTe HAOMIOJCHUS U YpaBHEHUS PEakiui B MOJEKYJISIPHOM W HOHHO-
MOJIEKYJIIPHOM BUJIE.

2.2. BoccranoBiienue prytu (l) merasnudeckoil meabro. Metammnyeckas
Menb BoccTaHaBuBaeT Hg,™ 10 MeTalia ¢ 06pa3oBaHHeM aMaIbraMbl:

Hg,” + 2Cu —> 2Hg + Cu*

Buvinonnenue peakyuu: Ha MEJHYIO MOHETY WIH MEAHYIO IUIACTUHKY ITOMECTH-
Te 2-3 xamu pactBopa conu prytH (). Uepes 2-3 MUHYTHI CMOWTE PacTBOP BOAOU H
MOTPUTE TTOBEPXHOCTHh KyCOYKOM (PHIIBTPOBATIBLHOM Oymaru.

3anummuTe HAOMIOACHUS W ypaBHEHHE PEAKIMH B MOJEKYJSIPHOM M HWOHHO-

MOJICKYJISIPHOM BUJIC.

3. AHAIMTHYECKHE PeaKIUU KATHOHA CBUHILIA, Pb%*
3.1. Peakums ¢ xjgopugamu. CoisiHas KUCIOTa U PACTBOPUMBIE B BOJE XJIO-
2 9
pHIBI 00pa3yIoOT ¢ KaTHOHAMU cBHHLA Pb™" Genblit ocagok XJIopuaa CBHHIA, PACTBO-

PUMBIN B rOpsYEH TUCTUIIMPOBAHHOU BOJE:
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Pb* + 2CI" —» 1 PbCl,
Buvinonnenue peaxkyuu: moMmecture B HEHTpUDYKHYIO TPOOUPKY 2-3 Kariu
pactBopa conu cBuHIa. [IpudaBere k Hemy 2-3 kamm 2 M pactBopa HCI.

Ocanok oTeuTe OT PacTBOPA MEHTPUPYTUPOBAHUEM.

K nonyuyenHoMy ocanky npwienTe 2-3 mil IUCTWIIMPOBAHHOW BOJbI, CMECH
nepeMenanTe CTeKITHHON MalOUuKoi U HarpenTe mpoOupKy Ha BOJSHOM OaHe.

3anuiuTe HAOMIOJCHUS U ypaBHEHHE PEAKIMU B MOJEKYJISPHOM WU HOHHO-
MOJIEKYJISIPHOM BHJIE.

3.2. Peakuus c¢ uoauaom kauausi, Kl. Moaun kamus oOpasyeT ¢ HMOHaMH
cBuHna Ph** ocamok 3010THCTO-XKENTOrO LBETA, PACTBOPUMEI B FOPSUEil AHCTUIIIH-
POBaHHOU BOJIE:

Pb>* + 21" - {Pol,

[Mpu oxnaxxaenuu pactBopa Pbl, cHOBa BbINaaeT B 0CaJ0K B BH/IE 30JI0THCTO-
YKETHIX KPUCTAJUIOB. DTy PEAKIIHUIO YaCTO HA3bIBAIOT “pEaKIUEN 30JI0TOTO TOKISA .

Buvinonnenue peakyuu: BO3bMUTE B TPOOUPKY 2-3 KaIlid pacTBOpa COJIU CBUH-
11a ¥ mpubaBbTe K HEMY 2-3 Kamid pacTBopa noauaa kaius. K momydyeHHOMY ocaliky
npwieite 3-5 M TMCTUJUTMPOBAHHOW BOJIBI U HarpenTe mMpoOUpPKY Ha BOJSIHON OaHe
JI0 TIOJTHOTO pacTBOpeHUs ocaaka. Oxyiaaute NpoOUPKy Mo CTpyeH XOJ0HOU BOIBI.
[Ipy MemsieHHOM OXJaXJACHUH pacTBOpa O0pa3ylTCs KPYITHBIE 30JI0TUCTO-KEINThIE
kpuctamisl Pbl,.

3anummuTe HAOMIOACHUS U YPAaBHEHHE PEAKIIUU B MOJEKYJISIPHOM M HMOHHO-
MOJIEKYJISIPHOM BHJIE.

3.3. Peaknusi ¢ xpomarom kaaus, K,CrO,. Xpomar kaius ¢ KaTmoHamu
cBurna Pb?* o6pasyer ocazok xpomara ceurua PhCrO, xenToro mpera, pacTBOpH-
MBIH B CHJIBHBIX KMCJIOTaX U IeJI04axX, HO HEPACTBOPUMBIN B YKCYCHON KHUCIIOTE:

Pb* + CrO,/ — {PbCro,
V2PbCro, + 2H" —» 2Pb* + Cr,0; + H,0
J PbCrO, + 30H — [Pb(OH);] + CrO,
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Buvinoanenue peaxkyuu: B mpoOUpKy Bo3bMUTE 2-3 Kalid pacTBOpa COJIM CBUH-
1a, 100aBbTe K HEMY 2-3 KaIlJId pacTBOpa XpoMara kanud. [losydeHHbIN ocagok pas3-
JIeNUTE Ha JBE YacTU. B mepByro mpoOupky ¢ ocamkoMm nob6aBeTe 4-5 kamenb 2 M
pactBopa NaOH unmu KOH. Bo BTOpyto mpoOupKy ¢ ocagkoM n1o06aBbTe 4-5 Karmemns 2
M pactBopa ykcycHoi kucinotsel, CH3COOH.

3anummuTe HAOMIOACHUS W YpPaBHEHHsI PEAKIUAd B MOJCKYJISIPHOM M HOHHO-

MOJIEKYJIIPHOM BUJIE.

JIABOPATOPHAS PABOTA Ne 3
AHAJIN3 KATUOHOB |11 AHAJIUTUYECKOM I'PYIIbI

Hean padorsl: [IpoBenenne aHanuTHYECKUX peakiuii katnoHoB |11 anamuTu-
YECKOW IPyIIIbI.

yMeThb:

- BBITIOJHATh XUMUYECKAE U MUKPOOHMOIOTHYECKHE aHAU3bl TI0 KOHTPO-
JIH0 TEXHOJIOTMYECKUX MPOLECCOB U Ka4eCTBA OUMCTKU MPUPOIHBIX U CTOYHBIX BOJ;

3HATh:

- METO/IbI U TTapaMeTPhl KOHTPOJISI IPUPOIHBIX U CTOYHBIX BOJI.

['pynmoBbIM peareHTOM Ha KaTHOHBI TPEThEH aHAIUTUYECKON TPYIIIHI SBISET-
cst 1 M pacTBOp CepHOI KHCIOTHI, KOTOpas ¢ KarnoHamu Ba’‘u Ca** o6pasyer oca-

K1 MajiopacTBopuMbIx cynbharoB BaSO, u CaSO, Gernoro nBera.

1. AHAINTHYECKHE PeaKIHH KaTHOHA Gapusi, Ba”™

1.1. Peakuus ¢ cepHoii kucjoToii. CepHasi KHCJIOTa U PaCTBOPUMBIE CYJib(a-
Thl C MOHAMU Oapus Ba* 00pa3yroT Oebli KPUCTATUTMYECKUIN 0CaloK, HEPACTBOPH-
MBIH B MUHEPaJIbHBIX KUCIOTaX:

Ba* + SO, — { Baso,
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Buinonnenue peaxyuu: momecture B mpoOupky 1-2 kammu pactBopa conu Oa-
pus u 106aBbTe K HeMy 2-3 karu 1 M pactBopa H,SO;,.

3anumuTe HAONMIONEHUS W YpaBHEHUE PEAKIMU B MOJEKYJISIPHOM M HMOHHO-
MOJICKYJISIPHOM BH/IE.

1.2. Peaknus ¢ xpomatom kajausi, K,CrO, miam aumxpomMaToMm Kajmus,
K,Cr,0;. Xpomar kamus ¢ noHamu 6Gapus Ba®* mpm pH = 4-5 o6pasyer senThlit
ocasiok xpomara 6apust BaCrO,:

Ba® + CrO,/” — { BaCrO,

Xpomar Gapus pacTBOPUM B CHIIBHBIN KucnoTax (kpome HySOy, cMm. 1. 1.1), HO
HEpPAaCTBOPHUM B YKCyCHOM kucinote. [Ipm mpoBeaeHnn peakuuu B YKCYCHOKHCIION
Ccpejie OIpe/IeIeHAI0 HOHa Gaprst He MemaoT HoHbl Ca’’, Tak Kak ocagok CaCrO, He
o0Opazyercs.

Buvinonnenue peakyuu: cmemaiite B npoOMpKe Mo 5 Kareiab pacTBOPOB XJIOPHU-
na Oapust u xpomara kanus. [lomydeHHBI ocajok pasaenuTe Ha aBe mpoOupku. B
NIepBYIO MPOOUPKY ¢ ocagkom nobasbre 2-3 Ma 2 M pactBopa HCI, a B apyryro - 2-3
ma 2 M pacteopa CH;COOH.

3anumuTe HAOMIONEHUS W ypaBHEHHE PEAKIMU B MOJEKYJISIPHOM M HMOHHO-
MOJICKYJISIPHOM BH/IE.

1.3. OxpamuBanue miamMenu. Jlerydne conu Gapusi OKpammBaroT TIaMs ra-
30BOM TOPEJIKH B JKEITO-3EJICHBIN 1IBET.

Bvinonnenue peaxkyuu: 4UCTYIO HUXPOMOBYIO NPOBOJIOKY ONMYCTUTE B HAChI-
IICHHBIN PacTBOP COJM Oapus WIH B CYXyIO COJIb U 3aT€M BHECHUTE €€ B IIaMs ra3o-

BOM TOpPEJIKU. 3auIInTe HaOIIOACHUS B TETPAIb.

2+
2. AHAJIMTHYECKHE PeaKuy KATHOHA Kajabuusa, Ca
2.1. Peaknus c cepHoii kucaoroi. CepHasi KHCJIOTa U pacCTBOPUMBIE Cylb(]a-
ThI B KOHIICHTPHPOBAHHBIX PACTBOPAX OOPa3ylOT ¢ KaTHOHOM Kambims Ca”" kpu-

crasuibl rurica CaSO,4-2H,0 Gernoro 1Bera, UMEIOLIME UTOIBYATYIO (OpMY:
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ca® + SO/ + 2H,0 — { CasO,-2H,0

Buinoanenue peaxyuu: moMecTuTe Ha MPEIMETHOE CTEKIIO | Karumo pacTBopa
coJii Kanbus, mpubaBbTe K HeMy 1 karumro 1 M pactBopa H,SO4 m 1 xammo C,HsOH
JUTSI YMEHBIIICHHS pacTBOpUMOCTUA. OCTOPOKHO HArperTe MPEeIMETHOE CTEKJIO Ha BO-
TTHOM OaHe 10 TOSIBICHUS OCNBIX KPUCTAIOB TUrica. PaccMoTpuTe WX 1MoJ MUKPO-
CKOIIOM.

3anummuTe HAOMIOACHUS W YPAaBHCHHE PEAKIIUA B MOJCKYJISIPHOM M HOHHO-
MOJICKYJIIPHOM BUJIE.

2.2. Peaknus ¢ okxcanarom ammonus, (NH;),C,04 Okcamat amMMoOHHUS C
vonamu Kaneiust Ca®’ o6pasyer Genblit kpuctammyecknii ocagok CaC,0y, Hepac-
TBOPUMBII B YKCYCHOM KHCJIOTE, HO PACTBOPUMBIN B CHIIBHBIX KUCIIOTaX:

ca® + C,0,5 — {CaC,0,

Buinonnenue peaxyuu: mnomectutre B mpoOUpKy 1-2 Kamiaum pacTBOpa COJHU
kanbius, 3-4 karm pactBopa (NH4),C,04 1 1-2 kammu 2 M pactBopa ammuaka. [lo-
JY4EHHBIN 0Ca/IOK pa3/iesiuTe Ha JBe YacTH. B nepByio mpoOupKy ¢ ocaakom 100aBb-
te 2-3 M1 2 M pactBopa HCI, a B apyryto - 2-3 mn 2 M pactBopa CH;COOH.

3anummuTe HAOMIOACHUS M YPAaBHEHHE PEAKIUU B MOJEKYJISPHOM M HMOHHO-
MOJIEKYJIIPHOM BUJIE.

2.3. OxkpammBaHue WjiamMeHH. JleTyune conm KaJiblMs OKPAIIMBAIOT ILIAMS
ra30BOM TOPEIKH B OPAHKEBO-KPACHBIN IIBET.

Buvinonnenue peaxyuu: 9UCTYI0 HUXPOMOBYIO TTPOBOJIOKY OITYCTHUTE B HACHI-
IIICHHBIA PACTBOP XJIOPHJIA KAJbIIHS WM B CYXYHO COJIb U 3aTEM BHECHUTE €€ B TIaMs

ra3oBOM rOpesiKy. 3anuIluTe HAOIIOACHUS B TETPab.
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JIABOPATOPHAS PABOTA Ne 4
AHAJIN3 KATHOHOB IV AHAJIMTUYECKOM I'PYIIIbBI

Hean padorel: [IpoBeneHre aHAIUTHYECKUX peakinil kaTuoHOB |V aHanuTu-
YECKOW IPyIIIBI.

yMeTh:

- BBIMIOJHATh XUMUYECKHE U MUKPOOMOIOTHYECKHE aHATU3bI IO KOHTPO-
JII0 TEXHOJIOTHYECKUX MPOLECCOB U Ka4eCTBA OYUCTKU MPUPOJIHBIX U CTOYHBIX BOJ;

3HATH:

- MCTOJBbI U MApaMCTPbl KOHTPOJIA IMPUPOAHBIX M CTOYHBIX BO.

['pymnIoBeIM peareHTOM Ha KaTHOHBI |V aHamuTHYeCcKO! Tpymibl BiseTcs 2 M
pactBop rugapokcuaa Hatpust NaOH. Ipu neiictBuu NaOH Ha pacTBOop, copepika-
il nonsl |V ananutryecko rpymnbl, CHaYas1a 00pa3yroTcsi aMOp(HBIE OCATKH CO-
OTBETCTBYIOILIUX THAPOKCUIOB: cepo-3enenbiii Cr(OH)3, 6enbie ZN(OH),, AI(OH); u
Sn(OH),. Tak kak ruapokcuasl xpoma (I11), muaka, amromunus u ojosa(ll) nposs-
JSI0T aM(OTepHBIE CBOMCTBA, TO OHU PACTBOPSIOTCS B M30BITKE 11eJI09n ¢ 00pa3oBa-

HHCM COOTBCTCTBYIOIIHNX FI/II[pOKCOCOGI[I/IHeHI/If/'Ii

Zn** + 20H — | Zn(OH),
AP + 30H — { AI(OH),
Cr** + 30H — {Cr(OH);
Sn®* + 20H — | Sn(OH),

dZn(OH), + 20H — [Zn(OH).J*
LAIOH); + OH — [AI(OH)J
JCr(OH); + OH — [Cr(OH)J
L Sn(OH), + OH — [Sn(OH)s]

1. AHaJIMTHYEeCKHE PeaKIMH KATHOHA IIUHKA, zZn**
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1.1. Peakuus ¢ pacrBopoM ammuaka. Moust Zn”* ¢ pacTBOpoM aMMuaxa 06-
pasyroT Genblid 0CaZoK THIPOKCH/IA IIMHKA, KOTOPBIM pacTBOPSiETCS B U30BITKE aM-
MHUaka ¢ 00pa3oBaHWEM aMMHaKaTa [UHKa:

Zn** + 2NH; + 2H,0 > {2Zn(OH), + 2NH,
4 Zn(OH), + 4NH; — [Zn(NH,).]** + 20H

Buvinonnenue peaxkyuu: mnoMectutre B NpoOUpKy 4-5 Kameiab pacTBOpa COJU
nuHka. [Ipunelite k Hemy 1o Karuisim 2 M pacTBopa amMmMmHaka 10 00pa3zoBaHus 6elo-
ro ocagka. K nmomyuennomy ocaaxy npuneiite u3oeitok pactsopa NHjz 1o pactBope-
HUS 0CaJIKa.

3anumuTe HAOJIONEHUS U YpPaBHEHHUS PEAKIUil B MOJEKYJISIPHOM M HMOHHO-
MOJIEKYJISIPHOM BH/JIE.

1.2. Peakuus ¢ guruzonom. Moust Zn> ¢ quru3oHoM
CesHs-NH-N=C(SH)-N=N-CgHs (mudenunrrnokap6a3onom) 00pa3yOT BHYTPHUKOM-
IUIEKCHYIO COJIb KPAaCHOTO IBETa, pacTBopuMyro B xjiopodopme (CHCIy).

Buvinonnenue peakyuu: TOMECTUTE B MPOOUPKY 2-3 KaIljid pacTBOPA COJIM LUH-
Ka, 100aBbTe 2-3 Karu ameraTHoro Oydepa u 3ateM 2-3 karum 10% pacTBopa AUTH-
30Ha B XxJopodopme. DHEPrUYHO BCTPAXHUTE MpoOupKy. OOpa3zyromasics B pe3yib-
TaTe PeaKy BHYTPUKOMIUIEKCHAS COJIb SKCTPArupyercs B cloil xjaopodopma, 1 oH
OKpAIIMBAETCS B KPACHBIN IIBET.

3anuimuTe HaOMIOACHUS B TETPA/lb.

2. AHAIMTHYECKHe PeakIui KaTHoHa amomuuus, A"

2.1. Peakuus ¢ pacrtBopom ammuaxa. Honsr AlI** 0Gpasyior ¢ pacTBopoM
ammuaka Oenblii amopdHbIi ocanok ruapokcuna amomunus Al(OH);, HepacTBopH-
MBIH B U30BITKE aMMHUaKa:

APF* + 3NH; + 3H,0 - JAIOH); + 3NH,
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Buinonnenue peaxyuu: momectute B MpoOUpKy 4-5 kamenb pacTBopa COJU
AIFOMHUHMS U TIPpUOaBhTE K HEMY 5-6 kamenb 2 M pactBopa NHs. [IpoBepbte pacTBo-
PUMOCTB THIPOKCHIA aJTIOMUHUS B U30BITKE pacTBOpa aMMHUaKa.

3anumuTe HAOMIOIEHWE U YpaBHEHHE PEAKIMH B MOJEKYJISIPHOM M HMOHHO-
MOJICKYJISIPHOM BH/IE.

2.2. Peakmmsa ¢ ammsapuHom. Aimsapun - Cy4HgO,(OH),, oGpasyer c
Al(OH); BHyTpHKOMILJICKCHYIO COJIb KPACHOT'O I[BeTa (aJIOMHUHUEBBIN JIaK).

Buinonnenue peaxyuu: Bo3bMUTE KycodeK (UIBTPOBAIbHONW OyMaru U HaHe-
CUTE Ha Hero numnetkoi 1 karumo pactBopa cosu amoMmunus. [logepxxure Oymary B
TedeHue 1-2 MHUH. HaJl OTKPBITON CKIISIHKOM C KOHIEHTPUpOBaHHBIM (25%) pacTBo-
pom NH3. Ha 6ymare o6pasyercs Al(OH);z. B 1ieHTp Bi1aykHOTO MATHA HAHECUTE Kall-
JII0 allv3apyHa U eile 1-2 MUH. oiepKuTe PUIbTPOBaIbHYI0 OyMary Haj CKIISIHKOM
C KOHIIEHTPUPOBaHHBIM pacTBOpoM NHs.

[MoacymuTe GunbTpOBalIbHYI0 Oymary Haj IUIaMeHeM Ta30Boil ropenku. [lpu
TOM Hcue3aeT (PUoJeToBasi OKpacka ajau3apuHa, a KpPacHOE MSATHO aTFOMHUHUEBOTO

JIaKa OCTaeTCs. 3aIlMIINTe Ha6J'IIOI[eHI/I$I B TCTpa/b.

3. AnasmTHyeckue peakuun katuona xpoma (111), Cr¥*

3.1 Peakuust co mesnouamu. [ MAPOKCUIBI HATPUSA U KAJIUSI OCAXAAIOT HOHBI
Cr* B Bume rugpokcuma Cr(OH); cepo-3eleHoro mpera, KOTOPbIl paCTBOPSACTCS B
M30BITKE IIEJI0YM C 00pa3oBaHUWEM 3€JIEHOTO PacTBOpa TeTpa- WUIU TeKcaruJIpoKco-
xpomara(lll).

Cr** + 30H — { Cr(OH),
L Cr(OH); + OH — [Cr(OH),]

3.2 Peakuus ¢ nepoKCUI0M BOJAOPOA B 1IeJI04YHOI cpene. oHbBI Cr B us-
OBITKE IEJIOYN OKHUCIISIIOTCS TTepokcuaoM Bojopoaa H,O, 10 XxpoMaT-uoHOB CrO42' -
YKEJITOTO 1IBETA!

2Cr¥* + 100H + 3H,0, —» 2CrO, + 8$H,O
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Buinonnenue peaxyuu: momectuTe B MpOOUPKY 2-3 KAl pacTBOpa COJU
xpoma (1) u mpubaswTe 6-7 kanens 2 M pactBopa NaOH 1o o6pa3oBaHus 3€71€HOTO
pactBopa ruapokcokomiuiekca xpoma (I11). K monyuennomy pacrtsopy npubdasste 3-
4 xarumm 10% pactBopa H,O, u Harpelite cMech Ha BOJIHOW OaHe B TeUeHUE 2-3 MHU-
HyT. OKpaluMBaHHE pacTBOpa B KEITHIA LBET CBUJIETEIBCTBYET 00 00pa3zoBaHUU
rona CrO,%.

3anumuTe HAOMIONEHUS U YpPaBHEHHUS PEakiuil B MOJEKYISIPHOM M HMOHHO-

MOJIEKYJIIPHOM BUJIE.

4. AHAITMTHYECKHE PeaKIIUi KATHOHA 0J10Ba, Sn?*

4.1 Peaknus c¢ coassmu BucmyTa (111) B mesnounoii cpene. Monn Sn?* B we-
no4Ho#t cpeae okucmsrores comsimu Bucmyta (111) mo Sn** ¢ o6pasoBanmem ueproro
0CaJika METaNINYeCKOro BUCMYTA:

2 Bi** + 3[SN(OH)s] + 9OH —— L 2Bi + 3[Sn(OH)e]*

Buvinonanenue peakyuu: x 2-3 KamisiM pacTBOpa COJIA Sn?* 1o6aBbTE M3GBITOK
pactBopa NaOH (4 M) — no pactBopeHHsi 0Opa30BaBIIErocs OENIOro ocajaka
Sn(OH),. K monydeHHOMY pacTBOpy mpuOaBbTe MO KarumiM pactsop comn Bi** mo
NOSIBJIEHUSI YEPHOTO OCAJIKA.

3anummuTe HAOMIOACHUS W YPaBHCHHsI PEAKIIUA B MOJCKYJISIPHOM M HOHHO-

MOJIEKYJISIPHOM BH/JIE.
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JIABOPATOPHAS PABOTA Ne 5
AHAJIN3 KATUOHOB V AHAJIMTUYECKOM I'PYIIbI

Heans padotsi: [IpoBeneHre aHATUTUYECKUX PEAKIMNA KaTUOHOB V aHAIUTH-
YECKOW IPyIIbI.
yMeTh:
- BBIMIOJHATh XUMUYECKHE U MUKPOOMOIOTHYECKHE aHATU3bI IO KOHTPO-
JIH0 TEXHOJIOTHYECKUX MPOLECCOB U KaUYeCTBA OYUCTKH IMPUPOIHBIX U CTOYHBIX BOJI;
3HATH:
- METO/Ibl M TapaMeTPbl KOHTPOJIA MPUPOJIHBIX U CTOYHBIX BOJI.
['pynoBbIM peareHTOM Ha KaTHOHBI V aHAIMTUYECKOW rpynnsl aBisercs 25%
pactBop NHs. ITpu nelicTBuu pacTBopa aMMuaka Ha pacTBOp, COJEPKAITUNA KATHOHBI
V aHaTIUTUYECKOM TPYIIIbI, 00pa3yroTcs aMOpdHbIE OCATKH COOTBETCTBYIOIIUX TH/I-
pokcunos: oenbie Mg(OH),, Fe(OH),, Sb(OH);, kpacuo-Oypsiii Fe(OH); u xenro-
po3oBerii MN(OH),, koTopbie HepacTBOpUMEI B n30bITKE NHs.
Mg®* + 2NH; + 2H,0 —» 1 Mg(OH), + 2NH,
Fe** + 2NH; + 2H,0 —» 4 Fe(OH), + 2NH,'
Fe* + 3NH; + 3H,0 —» JFe(OH); + 3NH,'
Mn* + 2NH; + 2H,0 —> 4 Mn(OH), + 2NH,
Sb** + 3NH; + 3H,0 —» 4 Sb(OH); + 3NH,"
Buvinonnenue peaxyuu: moMecTuTe B IpOOUPKY 2-3 Kamiv pacTBOpa COOTBET-
CTBYIOLIEH coyii M 2-3 Karum 25% pacTBopa aMMHUaKa.
3anumuTe HaOMIOACHUS U YpaBHEHHUsI pPeakUuid B MOJEKYJISIPHOM M HMOHHO-
MOJIEKYJIIPHOM BUJIE.
I'unpoxcuasr Mg(OH),, Fe(OH), u Mn(OH), pacTBOpsOTCS B HACHIIIIEHHOM
pactBope NH,CI:
! Mg(OH), + 2NH," & Mg* + 2NH; + 2H,0
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OcnoBanust Mg(OH),, Fe(OH),, Fe(OH); u Mn(OH), He pacTBOpsifoTCS B pac-
TBOpax IIEJI0YeH W aMMHaka, HO JIETKO PAaCTBOPSIOTCS B CHJIBHBIX KucioTax. ['uu-
pokcu xene3a (1) B menoyHoit cpesie ObICTPO OKUCIAETCS KUCIOPOAOM BO3ayXa J10
ruapokcua xenesa (111):

L 4Fe(OH), + O, + 2H,0 — {4 Fe(OH);
I'uapokcua cypeMbl SD(OH); pacTBopsieTcst B pacTBOpax Iejioueii ¥ KOHIICH-

TPUPOBAHHOM COJSTHOW KHUCJIOTE C 00pa30BaHUEM COOTBETCTBYIOIIMX KOMILUIEKCHBIX

noHoB [Sb(OH)4] u [SbCI,] .

1. AHAIMTHYECKHe peaKIny KaTHoHa Marnus, Mg®*

1.1 Peakuus ¢ 8-oxcuxunosmnoMm, (CoHsNOH). Honer Mg®* B amvuadroii
cpene (pH = 9-10) ¢ 8-okcHXHMHOJIMHOM 00pa3yrOT 3€JICHOBATO-KEITHIM 0CaJIOK OK-
cuxunoisata Maraust Mg(CgHgNO),:

Mg® + 2CyH¢NOH — Mg(CeHgNO), + 2 H*

Buvinonnenue peakyuu: noMecture B poOUpKY 2-3 Karid pacTBOpa COJIM Mar-
Hus, 3-4 kammu amMmuadHoro OydepHoro pactBopa u 3-4 karum pacTBopa 8-
OKCHXMHOJIMHA. [Iepemernalite cMeCh MaTOYKOM.

3anummuTe HAOMIOACHUS W YPAaBHCHHE PEAKIIUA B MOJICKYJISIPHOM M HOHHO-
MOJICKYJIIPHOM BHUJIE.

1.2 Peakuus ¢ rugpodocdarom natpus, Na,HPO,. Katnonst maruus Mg**
B MPUCYTCTBUMU aMMHUaKa W XJOpUJa aMMOHHUSI 00pa3yroT OeNbIil KpUCTAUTMYECKHMA
ocanok (ochara maraus u ammonust MgNH,4PO,, koTopsIil Jerko pacTBopsieTcs: B
YKCYCHOM M CHJIBHBIX KHUCJIOTAX:

Mg®* + NH; + HPO,” —  MgNH,PO,
J MgNH,PO, + 3H+ — Mg* + NH," + H;PO,
! MgNH,PO, + CH;COOH — Mg* + NH," + CH;COO™ + HPO,*

Buvinonnenue peaxkyuu: momectute B poOUpKyY 2-3 Karid pacTBOpa COJIM Mar-

Hus, 100aBbTe 2-3 Karm pactBopa HCI (2 M) u 2-3 kamau pactBopa NaHPO,. 3a-
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TeM A00aBbTe B MpoOupKy 1 Kamio pacTBopa (heHondranenHa u o KarmisM pacTBOp
ammuaka (2 M), nepemeniuBas COAEPKUMOE MPOOUPKHU CTEKISTHHOW MaJIOYKOM, 10
MOSIBJICHHUST pO30BOii okpacku denondranensna ( pH ~ 9). B npucyrcrsuu nona Mg®*
BbINAaaeT OeIbIil KPUCTANINIECKUN 0CaIOK.

3anummuTe HAOMIOACHUS W YPaBHCHHSI PEAKIIUA B MOJCKYJISIPHOM M HOHHO-
MOJICKYJISIPHOM BH/IE.

1.3. Peaknus ¢ pacrBopamu wmeiodeii. Moust Mg®* ¢ pacrBopom NaOH wim
KOH o6pa3sytot Genbiii amopdusbiii ocaqok Mg(OH),, HepacTBopuMBIii B M30BITKE
IIEJI0YH, HO PACTBOPHUMBIH B KOHIIeHTprupoBaHHOM pactBope NH,CI:

J Mg(OH), + 2NH," —» Mg* + 2NH; + 2H,0

Buinonnenue peaxyuu: nomectutre B mpoOUpKy 4-5 Kameiab pacTBOpa COJHU
MarHus u npubaBbTe K HeMy 4-5 kamnenb pactBopa NaOH (2 M), a 3atem 5-7 xamnenb
pactBopa NH,CI.

3anumuTe HAOMIOACHUS U YPAaBHEHHS PEaklUil B MOJEKYJISIPHOM M HMOHHO-

MOJIEKYJISIPHOM BHUJIE.

2. AHAIMTHYECKHeE peaKkluu KaTuoHa xeJe3a (II), Fe?

2.1. Peaknus ¢ rexcanuanogpepparom (III) xamus, Kz[Fe(CN)¢]. Honsr
Fe®* B kucioii cpexe ¢ rexcaruanodepparom (I11) kanust 06pasyloT CHHHIT 0CATOK —
kanus-xkenesa (I1) rexkcaunanodeppar (I11) (typuOynesa cuns):

Fe* + K + [Fe(CN)s]* — < KFe[Fe(CN)g]

Buinonnenue peaxyuu.: momecture B mpoOUpPKY 2-3 Karuiv pacTBOpa COJH Ke-
ne3a (II), mob6aBbre 1-2 kammum 2 M pactBopa HCl m 1-2 kammm pactBopa
Ks[Fe(CN)s].

3anummuTe HAOMIOACHUE W YPaBHEHHE PEAKIMA B MOJCKYJISIPHOM M HWOHHO-

MOJICKYJISIPHOM BUJIC.
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3. AHAIMTHYeCKHe PeaKIuu KaTuoHa xese3a (I1I), Fe*

3.1. Peakuus ¢ rexcaunanodepparom (II) kaaus, K,[Fe(CN)q]. Honsr Fe**
B KucJoU cpene ¢ rekcannanopepparom (1) kanus oOpa3yroT TEMHO-CHHHI OCaI0K
kanus-xkenesa (I11) rexcarmanodeppar (1) (GepimHCKas ma3yph):

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

Buinonnenue peaxyuu: momectute B MpoOUpKyY 2-3 Karuid pacTBOpa COJIU Ke-
ne3a (III), mo6aBpre 1-2 kammm 2 M pactBopa HCl m 1-2 kammum pactBopa
K4[Fe(CN)g].

3anumuTe HAONIOACHUE W YPaBHEHHE PEAKUIUUA B MOJEKYJIIPHOM M HMOHHO-
MOJIEKYJIIPHOM BUJIE.

3.2. Peaknus ¢ poaanuaom ammonusi, NH,SCN, unu poganuaom kasmusi,
KSCN. Houst Fe** B kucioit cpene (PH = 2) ¢ poaaHHIOM aMMOHHS HIIH KaJHs 00-
pPa3yloT KOMIUIEKCHOE COEJIMHEHHE, KOTOpPOE OKpAalIMBAaE€T pPACTBOP B KPOBABO-
KPACHBIM 1IBET:

Fe** + 6SCN — [Fe(SCN)e]*

Buvinonnenue peaxyuu: niomectute B mpoOupky 2-3 karum conu xenesa (I11).
YHuBepcanbHbIM UHIUKaTOpOoM npoBepbTe pH. [1pu Heo6xoaumocTu npubaspTe 1-2
kari 2 M pactBopa HCI. IIpubaBbre 2-3 Karim HaCBIIICHHOTO PacTBOPa POIaHUIa
aMMOHUS (WJIH KaJKsl) WK CyXyto coyib. OOpaTuTe BHUMaHKUE Ha OKPACKY pacTBOpA.

3anummuTe HAOMIOACHUE W YPaBHEHHE DPEAKIMA B MOJEKYJISIPHOM M HMOHHO-

MOJIEKYJISIPHOM BHUJIE.

4. AnanuTHYecKue peakuun Karnona mapraunma (11), Mn®*

4.1. Peakuus ¢ BucMyTatom Hatpusi, NaBiO;. Honsr Mn®* B a3oTHOKHMCIIO#M
Cpelle OKHCIISAIOTCS BUCMYTAaToM HaTpus 10 noHoB MnO,, okpammBaronux pacTBop
B MAJIMHOBBIM L[BET:

2 Mn** + 5 NaBiO; + 4 H" — 2 MnO, + 5 BiO" + 5 Na* + 2 H,O
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Buvinonnenue peaxkyuu: BHECUTE B MPOOUPKY HA KOHUMKE HIMATENs HEMHOXKKO
MopoIKka BucMyTara Hatpus. [IpubaseTe 2 Mt 2 M pacTBOpa a30THON KUCIIOTHI A 1-2
Karu pactBopa conu Mapranua (II). ManuHOBBINM IBET pacTBOpa yKa3bIBaeT Ha 00-
pa3oBanne nona MnO,.

3anummuTe HAOMIOACHUE W YPAaBHEHHE PEAKIUA B MOJEKYJSIPHOM M HOHHO-

MOJIEKYJIIPHOM BUJIE.

5. AHannTHYecKue peakunu Katuona cypbmsi (111), Sb*

5.1. Peakuus ¢ THocyab(patom Harpusi, Na,S,05. Katronsr Sb** mpu narpe-
BaHWU C THOCYJb(aToM HATpHUsi 00pa3yrOT OCaAOK KPACHOTO IBETa (CEPOKCHUJ CYPhb-
mel (I11) Sb,0S,):

2Sb* + 25,05 + 3H,0 — {Sh,0S, + 250, + 6 H"

Bvinonnenue peaxkyuu: MOMECTHTE B MPOOUPKY 2-3 KaIull pacTBOpa XJIOpUaa
CypbMBI, 100aBbTE HECKOJBKO Karelb cepHOM KUCIOoThI (1 M), OpockTe KpUCTATIUK
Na,S,0; u Harpelite Ha BojsHOM OaHe. OOpa3yercs KpacHbIi ocagok Sh,0S,.

3anumuTe HAONMIOIEHWE W YpaBHEHHE PEAKIIMH B MOJEKYJISPHOM M HMOHHO-
MOJICKYJISIPHOM BH/IE.

AHAJIUTUYECKUE PEAKIIUU AHUOHOB

OO6menpuHaTON Ki1accuUKaIllMd aHUOHOB HE cyliecTByeT. Yarie Bcero uc-
NOJIb3YETCs Kilaccu(UKausi aHHOHOB IO paCTBOPUMOCTH coJieit Oapus u cepedpa.

IepBasi aHATMTHYECKAS FPYNNA aHMOHOB o6beauuser nous SO,”, CO5”,
PO,*, SiOs”, KOTOpBIE 0GPa3yIOT MAIOPACTBOPHMBIE colM Gapus. ['PyIIIOBBIM pea-
TCHTOM SIBJISICTCS pacTBop xyiopuna 6apus BaCl,.

Bropasi aHaJaMTH4YecKas IpyIna aHuoHoB Bkiodaer wonsl Cl, Br, I, S%,
KOTOpBIE 00pa3yloT MaJIOpacTBOPUMbIE cOli cepedpa. [ pynnoBbsIM peareHToM sBJs-

eTcst pactBop HUTpata cepedpa AgNO;.

29



Tperbsi ananuTHYeckass rpynna aHuoHoB oObenuHser wuoHbl NOj,
CH5COO’, MoO,*, WO,*, VO3 GOMBIIHHCTBO COEil KOTOPBIX XOPOLIO PACTBOPHMBI
B Bojie. [ pymmoBoro peareHTa HeT.

AHanu3 aHMOHOB MMEET CBOM OCOOEHHOCTH. AHHOHBI OOBIYHO OTKPHIBAIOT
JIpOOHBIM METOJIOM B OTJIEIBHBIX MOPIHIX HCCIEAYEMOTO pacTBopa. [Ipu BeimonHe-
HUU XapaKTePHBIX pPEaKIMii Ha aHHOHBI CJIEIyeT OOpaTHTh 0co0Oe BHUMaHHE Ha
CBOIMCTBa M PacTBOPUMOCTH IOITYYaeMbBIX OCAJKOB cojeil Oapwst u cepebpa (T.K.

BHCILIHUH BHI OCAAKOB MHOTHUX aHHMOHOB IIPAKTHYCCKHU OIII/IHaKOB).

JJABOPATOPHASI PABOTA Ne 6
AHAJIN3 AHUOHOB | AHAJIMTHYECKOM I'PYIIIIBI (SO,%, CO5%, PO,
Si0g)

Heans pabdorsl: [IpoBeeHre aHATUTUUECKUX peaKIuii aHUOHOB | aHamuTHYe-
CKOMW TpyMIIBI.

yMeTh:

— BBINIOJIHATh XUMUYECKUE U MUKPOOMOJIOTMYECKHE aHAM3bI 110 KOHTPO-
JIHO0 TEXHOJIOTHYECKUX MPOLECCOB U Ka4eCTBA OUUCTKU MPUPOHBIX U CTOYHBIX BOJ;

3HATH:

— MCTOJBI U MapaMCTPbl KOHTPOJIA MPUPOAHBIX M CTOYHBIX BOJ.

['pynImoBbIM peareHTOM Ha aHWOHBI | TPYMIBI ABJISIETCS] pacTBOp XJopuaa 0a-
pust BaCl,. B pesynbTate 00pa3yroTcsi COJiM, MaJopacTBOPUMbIE B BOJC, HO JIETKO
pacTBOpHUMbIE B MUHEPaTbHBIX KHCIOTaxX (3a uckiarouennem BaSO, u BaSiO3). Comu

cepebpa annoHOB | rpymnmbl pacTBOpsFOTCS B pazdaBieHHoN a30THOM kuciote HNO;.
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1. AHasTMTHYeCKasl peakuusi cyabpar-nona, SO~

1.1. Peakuus c¢ xJiopuaoM O0apusi. AHUOH SO,* ¢ karnoxom Ba** oOpa3zyet
Oenplif KpUCTAJUTMUECKU 0casok cynbdara 6apus BaSO, , HepacTBOpUMBIi B MHHE-
paJIbHBIX KHCIIOTAX:

Ba® + SO, — {BaSo,

Buvinonnenue peaxyuu: nomectute B mpoObupky 4-5 Kamesnab pacTBOpa Jr000ro
cyiabdata (Na,SO,4, K,SO4 mimn (NH,4),SO,4) 1 106aBsTe kK HeMy 2-3 Karuid pacTBOpa
xsopuna 6apust BaCl,. [TomydeHHBIH ocajok pa3aenuTe B ABE MPoOUpPKHU. B mepByro
npoOupky no06aBbTe 4-5 kamnenb pactBopa CH3;COOH (2 M), a B npyryro - 4-5 ka-
nens HCI (2M).

3anumuTe HAOMIOEHWE W YpaBHEHHE PEAKIMH B MOJEKYJISIPHOM M HMOHHO-
MOJICKYJISIPHOM BH/IE.

2. AHaIMTHYeCKHe peakunn KapGonar-nona, CO5”

2.1. Peakuus ¢ xJaopuaom 6apusi. KapGonat-non COs” ¢ katnonom Ba** 06-
pasyeT ocanok kapoonata 6apust BaCO3; 6enoro nBera. Kak Bce kapbonatsl, BaCO3
JIETKO PacTBOPSAETCS B COJISIHOM, Q30THOW M YKCYCHOM KHCJIOTaxX C BBIJEIEHUEM OK-
cuna yraepona (1V) CO,:

Ba* + CO;” — {BaCO;
{BaCO; + 2H" — Ba® + CO,T + H,0

Buvinonnenue peaxyuu: momMectTuTe B MpoOUpKy 4-5 Kamenb pacTBopa JIH0O0ro
kapoonata (Na,CO3, K,CO3; mm (NH,4),CO3) n 106aBbTe K HeMy 3-4 Karuid pacTBO-
pa xmopuzaa 6apusi BaCl,. Paznenure ocamok B 1Be mpoOupku. B mepByro mpoOupky
no6aspete 1-2 mut CH;COOH (2 M), a B npyryio - 1-2 mut HCI (2 M).

3anumuTe HAOMIONEHUS W YpPaBHEHHUS PEAKIUi B MOJEKYJISPHOM M HMOHHO-
MOJICKYJISIPHOM BH/IE.

2.2. Peakuus ¢ muHepaiabubiMu kucjaoramu. HCl, HNO; u H,SO, Beigens-

10T U3 KapOOHATOB CBOOOIHYIO yroapHy0 kucioty H,COj3 , KoTOopas pacrnanaercs Ha
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CO,; u H,0. O6pazyromuiics CO, MOXHO OOHAPYXUTh C TIOMOIIBIO PEAKIUU C
Ca(OH), (u3BecTkOBast BoAa), mpu 3TOM BbinaaaeT ocanaok CaCOs:
CO;” + 2H" —» TCO, + H,O
Ca(OH), + CO, — 4 CaCO; + H,0

Buinonnenue peaxyuu. Peakuuro nydiie npoBoauTh B cocyae Jlangonsra. B
OJIHO M3 KOJIEH cocyJia noMectute 5-6 kamenb HacbllieHHOro pactBopa Ca(OH),. B
JPYyroe KOJICHO - 4-5 Karens pacTBopa Jr000To KapOoHaTa u 100aBbTE Tyaa ke 5-6
karreas HCI (2 M). 3akpoiite cocyn nmpoOkoii v HaOItoaiiTe 00pa3oBaHUe 0caaKa B
KOJICHE C paCTBOPOM THIPOKCH/IA KATBITHSI.

3anummuTe HAOMIOACHUS W YpPaBHECHHsI PEAKIIUA B MOJCKYJISIPHOM M HOHHO-

MOJIEKYJIIPHOM BUJIE.

3. AnanuTudeckue peakuuu gocdar-uona, PO,

3.1. Peaknus ¢ xjopuaom dapusi. Xiopua 6apus oOpa3yeT ¢ pacCTBOPUMBIMU
conmsimu (pochopHOi KHCTOTH Oenble ocanku ruapodocdara 6apus BaHPO, (pH =
7-9) wiu docdata 6apus Baz(POy), (pH > 9), koTOpbIe pacTBOPSAIOTCS B MUHEPATb-
HBIX KHACJIOTaX:

HPO,” + Ba®* — {BaHPO,
2 PO, + 3Ba”* — { Bay(PO,),

Bvinonnenue peaxkyuu: TOMECTHTE B MpoOUPKY 3-4 Kamim pacTBOpa THIAPO-
docdara marpus Na,HPO, u nobaswTe 2-3 karum pactBopa xymopuaa capus BaCl,.
[TpoBeprTE paCTBOPUMOCTH MOJYYCHHOTO OCaJKa B MHHEPATbHBIX KHCIOTaX (KpoMme
H,SO,), nanpumep, 8 HCl u 8 CH;COOH.

3anumuTe HAOMIONEHUS W YpPaBHEHHUS PEAKIUi B MOJEKYISPHOM M HMOHHO-
MOJICKYJISIPHOM BH/IE.

3.2. Peakuust ¢ MOJMOIEHOBOH KUIKOCTHIO, PACTBOP MOJIM0JAAaTa AaMMO-
Hust (NH;);MoO, B azoTHoi#i KucaoTe. MoimbaaT aMMOHHUS B TIPUCYTCTBUH a30T-
HOM KkucioThl U HUTpata ammonust NH4;NO; mpu HarpeBanuu obpasyet ¢ docdar-
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noHom PO,> skenThlit KpucTamIMueckuii ocamok (ochopoMonubaaTa aMMOHHMS
(NH4)3[P(M03010)4]:
PO,* + 3NH," + 12M00,* + 24H" — $(NH.)3[P(M03040).] + 12H,0

Buinonnenue peakyuu: nomectutre B mpoOUpKy 5-6 Karenab pacTBOpa MOJIUO-
JaTa aMMOHHMSI U Harpeute ee Ha BOAsSHOU Oane. J[006aBbTe K TEMJIOMY PacTBOpPY MO-
mbnata ammonmst 2-3 kammm pactBopa HNO;z; (2 M) W HECKOJIBKO KPHUCTAIIOB
NH4NO; (nst ymeHblieHus: pacTBOPUMOCTH ocajka). K momydeHHONH cMecu Mpu-
6aBbTe 2-3 Karmmu pactBopa HzPO,4 nm moboii ee conn.

Tak xak ocamok pactBopsiercs B m30biTke H3PO, mmm Na,HPO,, to crnemyer
OpaTh M30BITOK MOJIMOAEHOBOW >XUAKOCTH. [lpm manoii koHueHTpamuu Qocdat-
MOHOB OCaJI0OK MOKET HE 00pa30BaThCsl, HO PACTBOP MPHU 3TOM OKPACHTCS B KEJTHIM
IBET.

3anumuTe HAOMIOEHWE W YpaBHEHHE PEAKIIMH B MOJEKYJISIPHOM M HMOHHO-
MOJIEKYJIIPHOM BUJIE.

Ecii B pacTBOpe MPUCYTCTBYIOT BoccTanosuTen (S°, Sn?*, Fe** u mp.), koTo-
pble BOCCTaHaBJIMBAIOT MOH MoO,* 10 MOIMOIEHOBOW CHHH (cMech coeMHEHU
MOJIMO/ICHAa PA3HBIX CTETEHEW OKHCIEHUS), TO PacTBOP OKPACHTCS B CHHHM IIBET.
Jlis ynaneHuss BOCCTaHOBUTENCH MpEABAPUTEIHLHO HEOOXOIMMO MPOKUISTHTH 2-3
KaIlId UCCIENyeMOro pactBopa ¢ 1-2 KamisiMu KOHLIEHTPUPOBAHHOM a30THOM KHCIIO-
ThI, @ 3aT€M MPOBECTHU PEAKIIUIO0 OTKPbITUS dochaT-noHa.

4. AHATMTHYECKHE PeaKIUN CUJINKAT-UOHA, Si032'

4.1. Peaxkuus ¢ pa36aBiennbivu kucaoramu. Honsr SiOs” ¢ pa3sGaBiIeHHbI-
MU PacTBOPAMH KUCIIOT 00pa3yr0T KPEMHUEBYIO KUCIOTY B BUJIE T€JIA:

SiOg” + 2H" — I H,SiO;

Buvinonnenue peakyuu: moMecTuTe B MPOOUPKY 5-6 Karenb pacTBOpa CHIIMKATa

Hatpus Na,SiO; u npubasbre 3-4 kammm pactsopa HCI (2 M). Habmronaiite o6paso-

BaHHC KpGMHHGBOfI KHCJIOTBI B BUJC I'CJIA.
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3anummuTe HAOMIOACHUE W YpaBHEHHE PEAKIMH B MOJEKYJISIPHOM M HOHHO-
MOJICKYJIIPHOM BUJIE.

4.2. Peaxknus ¢ coasamu ammonns. Comu ammonns (NH4Cl, min (NH4),SOy,
i NH,NO3) npu peiictuu Ha annon SiO3” BBLICISIIOT M3 PACTBOPOB CHIIHKATOB,
BCJICJICTBHE CMCILCHHUS PEaKIMKM TUIPOJIN3a, KpeMHueByw kuciory H,SiOz; B Buje
TeJIs:

SiOs” + 2NH," + (2H,0) & | H,Si0; + 2NH; + (2 H,0)

Buvinonnenue peakyuu: nomecture B mpoOUpPKy 5-6 Karelb pacTBOpa CUIMKaTa
Hatpusi Na,SiO; um mpubaBbTe 5-6 Kamenb pactBopa xmopuga ammonust NH,CI.
CwMmech HarpeiTe Ha BoJisiHOM Oane. HaGmtonaliTe oOpa3oBaHue CTYIEHUCTOTO OCaIKa
KPEMHHUEBOU KUCIIOTHI.

3anumuTe HAOMIOACHUE U YpaBHEHHE PEAKIIMA B MOJEKYJISIPHOM M HMOHHO-

MOJICKYJIAPHOM BHC.

JIABOPATOPHAS PABOTA Ne 7
AHAJIN3 AHUOHOB |1 AHAJIMTUYECKOM I'PYIIIbBI

eanb padoTei: [IpoBeneHNE aHAIUTHYECKUX peakiinii aHMOHOB || aHamuTHUe-
CKOM I'pYIIBI.

yMeTh:

— BBITIOJTHATh XUMHUYECKUE U MHUKPOOMOJIOTHYSCKUE aHAJIU3bI TI0 KOHTPO-
JII0 TEXHOJOTHYECKUX MPOIECCOB M KAYeCTBA OUUCTKU MPUPOIHBIX M CTOUHBIX BOJ;

3HATD:

— METOJIbl U TAPAMETPhl KOHTPOJIS PUPOJHBIX U CTOYHBIX BOJI.

['pynmoBsIM peareHTOM Ha aHUOHBI || Tpynme SBIIIETCSI pacTBOp HUTpATa ce-
pebpa AgNOs;. B pesynbrarte 00pa3yroTcsi COIM, HEPaACTBOPUMBIE B BOJIC U pa30aB-

JeHHoM azoTHoM kucnote. Conu 6apust anHnoHoB || rpynmel pacTBOpUMEI B BOJIE.
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1. AHaIuTHYECKHe peaKknuu xJiopua-uona, Cl

1.1. Peakuus ¢ auurpaTom cepedpa, AgNOs;. Hon cepebpa Ag” obpasyer ¢
xsopu-uonoM Cl™ Gernbrii TBOpoKHCTHIN ocanok xiopuaa cepedpa AgCl, HepacTo-
puMblii B Bojie U kuciorax. Ocamok xmopuma cepedopa AgCI merko pactBopsiercs B
pacTBope aMMuaka ¢ oopaszoBanueM koMmiiekcHoro coenuaeHus [Ag(NH3)2]Cl. Ipu
NeHcTBUY a30THOHM KUCIOTH KoMIuiekcHbli HoH [Ag(NH;),]" paspymaercs u cHoBa
BBITIaIaeT 0caiok ximopuaa cepeopa AgCl:

Ag® + ClI'> { AgCl
JAgCl + 2NH; — [Ag(NHs),]" + CI
[Ag(NH3),]* + CI' + 2H" —» J AgCl + 2NH,

Buinonnenue peakyuu: momectute B mpoOUpKy 4-5 Kamenb pacTBopa Jro00ro
xiopuaa (NaCl, wm KCI, mamu NH4Cl) n npubaBsTe 2-3 karmum pacTBopa HHUTpaTa
cepeopa AgNO;. K obpasoBaBmemycs ocaaky xjiaopuaa cepedopa AgCl npubaseTe 1o
karsiM pactBop ammuaka NHj (25%) no monHoro pactBopenus ocanka. K moiy-
YEHHOMY OECIIBETHOMY pacTBOPY KOMIUJIEKCHOTO COCIWHEHHS J00aBbhTE MO KaTUIsIM
a30THYIO KHCIIOTY JI0 MOsiBJIeHUs Oestoro ocazaka (pH < 7).

3anumwuTe HAOMIOACHUS W YPaBHCHHsI PEAKIIUA B MOJCKYJISIPHOM M HOHHO-

MOJIEKYJISIPHOM BH/JIE.

2. AHAIMTHYECKHe Peakuu cyab(ua-nona, S=

2.1. Peakuusi ¢ pacrBopamu paszdaBiieHHbIX kucjaotr (HCl mam H,SO,).
Pa3z0aBiieHHbIE PACTBOPHI COJISTHOM M CEPHOM KUCIOT pasiaraloT CyJb(puabl ¢ Bblae-
aeHueM cepoBojgopoaa H,S. CepoBomopoa MOKET ObITh OOHAPYKEH MO 3alaxy WM
NOYEepHEHUIO  (QUIbTpOBaNbHOM  OyMaru, CMOYEHHOM  aleTaToM  CBUHLA
Pb,(CH;COQO),:

$* + 2H" - HST
H,ST + Pb® + 2CH;COO — | PbS + 2 CH;COOH
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Buinonnenue peaxyuu: momectuTe B MPOOUPKY 2-3 KaluiM pacTBOpa COJIU
(NayS, mmm K,S, wm (NH,4),S) u npubaseTe 3-4 karum pactBopa cepHoit (1 M) wim
cosstHOM (2 M) xucnmot. O6paszyrommiics H,S onpeaenurte mo 3amaxy Wi MOTHECUTE
K Kpato npoOupku ¢GuibTpoBabHYIO OymMary, CMOYEHHYIO aleTaToM CBUHIA (Ha Oy-
Mare MOsIBUTCS YEPHOE MATHO CyJIb(pHUaa CBUHIIA).

3anumuTe HAOMIONEHUS U YpPaBHEHHS PEAKIUil B MOJEKYJISIPHOM M HMOHHO-
MOJICKYJISIPHOM BH/IE.

2.2. Peakuus ¢ coasimu kaamusi (I). Cymbdun-non S¥ oGpasyer ¢ comsiMu
kagmus (1) sxenTslii ocamok cyashuaa kaamus CdS:

s* + cd* — lcds

Buvinonnenue peaxyuu: momectute B MpoOUpPKY 2-3 KaIiu pacTBopa cyibduaa
HaTpus ¥ prbaBbTe 2-3 Karu pactBopa coiu kaamus CAd(NO3),. Habmonakite 00-
pa3oBaHuUE KEJATOrO OCaaKa.

3anuiuTe HAOIIOACHUS U YpaBHEHHUE PEaKMU B MOJIEKYJIIPHOM U HOHHO-
MOJIEKYJISIPHOM BHJIE.

2.3. Peakuus ¢ coasimu cypbmbi (I). Cynsdua-non S° 06pasyer ¢ comsmu
cypoMbi (I1T) ocamok cynbduaa cypbMbl Sh,S; opamxkeBoro mnpera:

38" + 2sb* — | Sb,S;

Bvinonnenue peaxkyuu: TOMECTUTE B IPOOUPKY 2-3 KAl pacTBOpa cynbduaa
HaTpus U prbaBbTe 2-3 Kar pactBopa xyopuaa cypeMmbl SHCl;. Habmonaiite 00-
pa3zoBaHUE OPAHKEBOTO OCAIKA.

3anumuTe HAOTIOACHUS ¥ YPaBHEHHE PEaKIK B MOJIEKYJISIPHOM M HOHHO-

MOJIEKYJISIPHOM BH/JIE.
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JIABOPATOPHAS PABOTA Ne 8
AHAJIN3 AHUOHOB |11 AHAJIMTUYECKOM I'PYIIIbBI

Hean padorwi: [IpoBeneHue ananutuueckux peaknuii aHaoHoB |l anamuTu-
YECKOW IPyIIbI.

yMeTh:

- BBIMIOJHATh XUMUYECKHE U MUKPOOHMOIOTHYECKUE aHAIM3bl IO KOHTPO-
JIH0 TEXHOJIOTHYECKHUX MPOLECCOB U Ka4YeCTBA OUUCTKU MTPUPOJIHBIX U CTOYHBIX BOJ;

3HATH:

- MCTOJBbI U MApaMCTPbl KOHTPOJIA IMPUPOAHBIX M CTOYHBIX BO.

1. AHanuTnyeckasi peakuust HuTpaT-uona, NOj

1.1. Peakuus c¢ audenmaamunom, (CgHs),NH. (PactBop mudenmnamuna
NPUTOTOBJICH B KOHIeHTpupoBanHOi H,SO, (0yabTe ocTopoxkubl!) [Audenunamun
B MPUCYTCTBUU KOHLEHTPUPOBAHHON CEPHOM KHUCIOTHI OKUCISETCS HUTpPAT MOHOM
NO3 10 coenMHEHUS, UMEIOIIET0 TEMHO-CHHIOI0 OKPACKY.

Bvinonnenue peaxyuu: BHECUTE B CYXYI0 MPOOHUPKY (IO CTEHKe MPOOHpPKH!)
1-2 xamnmu pactBopa mo6oro Hutpata (NaNOs, unmu KNOg3, wiu np.) u npubasete 1-2
Kaluid pactBopa nudeHunamuHa (mo crenke npodupku!). Ha crenke npobupku (B
MeCTEe COMPUKOCHOBEHUSI PACTBOPOB) HAOIIOAANTE TEMHO-CUHEE OKpAIlIUBaHUE.

3anumuTe HaOMIOACHUE B TETPA/lb.

2. AHAJINTHYECKHE PeaKIIuM AaHUOHOB MoO,>, WO, VO35
2.1. BoccraHoBiieHne muHKOM B KoHumeHTpupoBaHHoii HCIl. Annons
MOO42', WO42', VO3 BOCCTaHABIMBAIOTCSA IIMHKOM B KOHLICHTPUPOBAHHOMW COJISTHOU
kuciaore 10 M0,0s - 3enensrit, W,0s - cunuit u VOCI, - ¢puoneToBbIii:
2WO,” + Zn + 6 H" — W,05 + Zn** + 3H,0
2VO; + Zn + 8H" + 8H,0 — 2 [VO(H,0)]*" + Zn*
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2MoO,” + Zn + 6H" — Mo,05 + Zn** + 3H,0
Buvinonnenue peaxyuu: momecture B 3 mpoOUpKHU 10 3-4 Karid UCCIIETyEeMbIX
pactBopoB (00b1uHO Hcmoib3yercs (NH4), WOy, (NH4),M0O,4, NH;VO3), npubdasste
3-4 Kamiau KOHIICHTPUPOBAHHOW COJITHOW KUCIOTHI M OJHY TpaHyily mHuHka. Okpa-
IIMBAaHUE PACTBOpA B CUHMM, 3€JIC€HBIN WIIK (PUOJIETOBBIN 1IBET YKAa3bIBAET HA MPUCYT-
CTBUE ITUX AHHMOHOB.
3anumuTe HAOMIOACHUS U YpaBHEHUsI pEaklUid B MOJEKYISIPHOM M HMOHHO-

MOJICKYJIAPHOM BHIC.

2.2. Peakuuu Ha annon MoO,> B npucyrereun WO~

HeiictBue koHumentpupoBanHoii HCI, pacrBopa NH,SCN u pacrBopa
SnCl..

Ipu obHapyxennn MoO,” B mpucyrerBun WO, moCIeIHH BBICTACTCS B
ocanok B Bujge H,WO, nerictBuem konnentpupoBanHoir HCl. MonuOneHoBas kuc-
nota H,MoO, octaercst B pacTBOpe, Tak Kak pacrBopuMa B n30biTke HCI:

wo,” + 2H" — 1 H,WO0,

3areM MOJHMOJCHOBYIO KHCJIOTY BoccraHaBimmuBaroT SNCl, B kucioit cpene, a
IATUBAIEHTHBIA MonuOaeH B Buae nona MoO®" ceaswBaroT NH,SCN B xomriuiekc-
HOE COEIMHEHHUE KPACHOIO 1IBETA!
2Mo00O,* + Sn** + 12H" + 10SCN™ + 6Cl" — 2[MoO(SCN)s]* + [SnClg]* +

6H,0

[Tocie 3Toro BoccTaHaBIMBarOT BOJb(pamMoByro kuciaoty SNCl, B koHIICHTpH-
posanHoi HCI 1o okcuna W,05 cunero nera:

J2H,WO, + Sn* + 2H* + 6CI" —> W,05 + [SnClg]* + 3H,0

Buinonnenue peaxyuti. Ha ¢unbTpoBaibHyt0 OymMary HaHeCHUTE 2 KaIlJld KOH-
nerrpupoBanHoi HCI, 1 xarmuto pactBopa NH,SCN u 1 kariro uccinemyeMoro pac-
tBopa ((NH4), WO, u (NH;),M00,), a 3atem - 1 karmmo pactBopa SnCl,. [TatHo cra-

2-
HET KpacHOro IBera 3¢ cueT oOpaszoBaHus komiuiekcHoro mona [MOO(SCN)s]”.
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UTOOBI OTKPBITH MOH WO42', B IICHTp IISITHA, T1Ie ecTh ocanok H,WO,, mpubaBeTe 1Mo
1 kame SNCl, u kommentpuposannoit HCl. B mpucyrcersuu nona WO,” neHTp mst-
Ha cuHeeT 3a cueT oopazoBanus W,0s, a Kpast OCTarOTCsl KPACHBIMHU.

3anumuTe HAOMIONEHUS U YpPaBHEHHS PEAKIUil B MOJEKYJISIPHOM M HMOHHO-
MOJIEKYJIIPHOM BUJIE.

2.3. Peaknuu Ha annoH VO3

2. 3.1. Peakuus ¢ nmepokcuaom Boaopoaa. Ilepokcua Bogoposia OKUCISET
noH VO3 10 Ha/BaHAIMEBOM KUCIOTHI. L[BeT pacTBopa MEHAETCA OT OPaHKEBOTO 0
KpaCHO-KOPUYHEBOr0 B 3aBUCUMOCTH 0T pH pactBopa:

VO3_ + H202 - VO4_ + Hzo

Buvinonnenue peaxkyuu: momectutre B NMpoOUpKy 3-5 Kamenb pacTBopa CepHOM
kucnoTsl (1 M) u 1 karmto pactBopa H,0,, a yepe3 2 MunyThl — 5 Karens ddupa u 3
karun ucciexyemoro pactopa (NH;VO3). Xopomo nepemenaiite. B npucyrctun
noHa VO3 opranuyeckas gaza OKpacUTCS B OpaHKEBbIH IBET.

3anummuTe HAOMIOACHUS U YPAaBHEHHE PEAKIIUU B MOJEKYJISIPHOM M HMOHHO-
MOJIEKYJISIPHOM BH/JIE.

2.3.2. Peaknusi ¢ JUTHMHOM. JIUTHUH, colepaliuiics B ra3eTHON Oymare,
BoccTanaBnmBaeT HOH VO3 10 HU3MIMX CTETICHEH OKUCIICHHS, KOTOPhIE OKPAITUBAIOT
ra3eTHyIo Oymary B YepHO-3€JI€HbIH 1IBET.

Buinonnenue peaxyuu: xkammo ananusupyemoro pactsopa (NH,VO;) nHanecure
Ha ra3eTHylo Oymary, mpubaBbTe 1 Kario KoHeHTpupoBanHoi HzPO, 1 Habmrogaii-
T€ MOSIBJIEHUE TSITHA YEPHO-3€JICHOIO LIBETA.

3anuimuTe HaOMIOACHUE B TETPA/lb.

2.4. Peaknuu Ha annon CH;COO’
HeiicTBue cepuoii kucorbl H,SO,. CepHas kuciioTa BRITECHSET U3 PaCTBOPOB

alleTaToB CBOOOIHYIO YKCYCHYIO KUCIIOTY, KOTOPYIO MOYKHO OOHApy>KUTh 110 3amaxy.
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Buinonnenue peaxkyuu:momecture B mpoOUpPKY 5 Karesab pacTBOpa alerara
HaTpus U J00aBbTe 2 KA KOHIEeHTpupoBHHOU H,SO,.
OOHapyXbTe YKCYCHYIO KUCJIOTY 10 3amaxy.

3anummuTe HAOIIOICHUE B TETPAIb.

JIABOPATOPHAS PABOTA Ne 9
AHAJIN3 HEU3BECTHOI'O BEIIECTBA

Heasb padorbi: [IpoBeaeHNE aHAIN3a HEU3BECTHOTO BEMIECTBA

yMeTh:

— BBITIOJIHATh XUMUYECKUE U MUKPOOMOJIOTHYECKUE aHAIU3bI TI0 KOHTPO-
JII0 TEXHOJOTHYECKUX MPOIECCOB M Ka4eCTBa OUUCTKU MPUPOJHBIX U CTOUHBIX BOJI;

3HATH:

- MCTOJBbI U MAapaMCTPbl KOHTPOJIA IMPUPOAHBIX M CTOYHBIX BOJ.

['pynmnoBeiM peareHTOM Ha KatuoHbl VI aHanmuTHuecKol TpyMIbI SBISETCA
25% pactBop NHs. IIpu nefictBum n30bITKa pacTBOpa aMMuaka Ha pacTBOp, COAEP-
XKaruil kaTuoHsl V| aHanuTHUeCKOW TPyNIbl, 00pa3yroTCs OKpAaIlICHHbIE PACTBOPHI
KOMILJIEKCHBIX COCIMHEHHH - aMMHaKaTOB.

1. AHasguTnuyeckas peakuus katuona meam (II), Cu?

1.1. Peakuusi ¢ pactBopoM ammuaka. Katnons: CU”* ¢ H36GBITKOM KOHIICH-
TPUPOBAHHOTO PACTBOpPA aMMHaKa 00pa3yloT KOMILJIEKCHOE COCIMHEHHE - aMMUaKaT
MEJI1, OKPAILICHHBIN B IPKO-CUHUM 1[BET:

Cu®** + 4NH; > [Cu(NH,).J*

Buinonnenue peaxyuu: momecture B mpoOUpKy 2-3 Karid pacTBopa COJIA Me-

mu (II) u mpubaBeTe K HEMy 4-6 kamnenb 25% pacTtBopa ammuaka. OO6parure BHUMa-

HHC Ha LIBCT paCTBOpPA.

40



3anumure Ha6J'IIOI[€HI/Ie N YpaBHCHHUC PCAKIMHN B MOJICKYJIIPHOM W HMOHHO-

MOJIEKYJIIPHOM BUJIE.

2. AHAIMTHYeCKHe peaKuu KaTuoHa kodauabra (II), Co”

2.1. Peakuus ¢ pactBopoM ammuaka. Katnonsl Co** ¢ M3GBITKOM KOHIICH-
TPUPOBAHHOTO PACTBOpA aMMHaKa 00pa3ylOT KOMIUIEKCHOE COSAMHEHHUE - aMMUaKaT
xo6anbta (II) [CO(NH;)6]*, okpalieHHOE B CBETIIO-KOPHUHEBBIH [BET:

Co” + CI' + NH; + H,O — { CoOHCI + NH/
J CoOHCI + 6NH; — [Co(NH3)s]** + OH + CI

Buvinonanenue peaxyuu: moMecTuTe B MpoOUPKY 2-3 KaruiM XJopuja KobanbTa
(IT) m mpubaseTe 1-2 karm 25% pactBopa ammuaka. HaGmtogaite BeInaeHue CUHe-
ro ocajaka ocHoBHOU conn koOanbra (II) - COOHCI. PacTtBopuTe 0ocamok B M30BITKE
25% pacTBOpa aMMHaKa.

3anumuTe HAOMIONEHUS W YpPaBHEHHUS PEAKIUil B MOJEKYJISIPHOM M HMOHHO-
MOJIEKYJIIPHOM BUJIE.

2.2. Peaknus ¢ poaanuaom ammonusi, NH,SCN (uam popanuaom kasmus,
KSCN). Karronst Co” B HeHTpaabHO#l MM CTaG0KUCION cpefie ¢ POAaHUI-HOHAMK
06pasyror komrmiekcHbiit nou [CO(SCN),]*, oxpaieHHbIH B CHHUIT LBET:

Co” + 4SCN — [Co(SCN).J*

BBLIMONHEHHIO PEaKIMy MEIIAOT HOHbI Fe°*, 06pasyromiue ¢ poaaHuI-HOHOM
KOMIUIEKCHOE COEIMHEHUE KpoBaBO-KpacHoro 1sera. [loatomy mpu ompeneneHuu
noHoB Co”" peakiueii ¢ poJaHUI-HOHOM B PUCYTCTBHH Fe®* B peakImoHHyI0 cMech
M00aBJISIIOT CYXyHO CONb (Topuaa HaTpus (WJIM aMMOHHUS) JUIsl CBSI3BIBAHMSI MOHOB
Fe®* B mpouHblii GecuBeTHsIH Komiuteke [FeFq]® .

Buinonnenue peaxyuu: momecture B NpoOUPKY 2-3 Karuik pacTBOpa COJH KO-
oanpra (I1), 5-6 Kamenap HACBHIIIEHHOTO PACTBOpPA POJAHUIA aMMOHUS (WU Kajus) U

5-6 xamenb cMecHu M30aMHJIOBOTO criupTa ¢ ddupom. Berpsxuurte nmpodupky. Obpa-
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3YIOIIIEEeCs KOMILUIEKCHOE COEIMHEHUE SKCTPAarupyercsi B BEPXHUM OpraHUYECKU
CJIOM Y OKPalIMBAECT €r0 B CUHUM 1BET.

3anuiuTe HaOMIOJICHHE U YpaBHEHUE PEAKIMU B MOJEKYJISIPHOM U HOHHO-
MOJIEKYJISIPHOM BH/JIE.

3. AHaIMTHYeCKHe peakiuu KaTuoHa nukess (IT), Ni?*

3.1. Peakuus ¢ pacrBopoM ammuaxka. Katnonsl Ni** ¢ pacTBOPOM aMMUAaKa
cHauajna oOpa3yloT CBETJIO-3eJIeHbI ocagok ocHOBHOW conu Hukens (II), koropsrit
3aTeM pacTBOPSETCA B U30OBITKE KOHIICHTPUPOBAHHOTO pacTBOpa aMMHUaka ¢ 00pa3o-
BaHHEM CHHEro pacTBopa ammuakara Hukemst [Ni(NH;)e]*:

Ni** + CI' + NH; + H,0 — I NiOHCI + NH,
I NiIOHCI + 6 NH; — [Ni(NH3)e]** + OH + CI

Buvinonnenue peaxyuu: noMecTuTe B MpoOUPKY 2-3 KaIulk pacTBopa XJIOpuaa
Hukens (II) unu apyro#t conu nukens (I1) u mpubaBbTe 10 KamsiM 25% pacTBop am-
MHaKa 10 00pa30BaHUsl CBETJIO-3€JIEHOI0 Ocajka OCHOBHOU conu Hukens (1), a 3a-
TeM U30bITOK 25% pacTBOpa aMMuaka J0 pacTBOpeHus ocagka. O0patuTe BHUMaHUE
Ha [[BET 00pa30BaBUIErOCs pacTBOpA.

3anuimuTe HaOMIOJCHUS U YpaBHEHUSI PEakiuid B MOJEKYJISIPHOM U HOHHO-
MOJIEKYJISIPHOM BHJIE.

3.2. Peakuusi ¢ quMeTuJariamokcuMom (peaktuBom Yyraesa), C,HgN,O,.
Karuoust Ni** B ammuaunoii cpene (pH = 9) 06pas3yioT ¢ AUMETHITTHOKCHMOM Ma-
JIOPACTBOPUMYIO BHYTPUKOMIUIEKCHYIO COJIb SIPKOT'O PO30BOT0 I[BETA!

Ni?* + 2 C4HgN,O, + 2 NH; = 4 [Ni(CsH:/N,0,),] + 2 NH,*

Buinonnenue peaxyuu.: momecture B mpoOUpKy 2-3 Karid pacTBopa COJIM HU-
kens (I1), mpubaBbTe K HEMyY 5-6 Kamenb 25% pacTBopa aMMuaka u 2-3 Karid peak-
tuBa Yyraea. BeTpsixaure npoOupky u HaOmomaiiTe oOpa3oBaHuE SIPKO-KPACHOTO
ocajka.

3anummuTe HAOMIOACHUE W YPaBHEHHE PEAKIIMA B MOJCKYJISIPHOM M HWOHHO-

MOJICKYJISIPHOM BUJIC.
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JIABOPATOPHAS PABOTA Ne 10

HUCCJEJOBAHUE YCTPOUCTBA, IPUHIIUIIA PABOThI KAMEP
XJIOINBEOBPA3OBAHUA
Hean: M3yunts npuHnum paboTel Kamep XjomnbeoOpa3oBanus. Pacunrats ka-

MCPBI PCAKIIUU COCJIOCM B3BCIIAHHOI'O OCaaKa

Kamepn! xsmonbeoOpa3zoBaHus (KaMephbl peakiinu) ObIBAIOT ¢ MEXAHUYECKUM U
TUAPABIMYECKUM TEepeMelInBaHneM 00pabOoTaHHOW KOaryJissHTOM Bojabl. B oreue-
CTBEHHOU IMPAKTHKE Yalle MCIOJb3YIOTCS THAPABIMYECKUE KAMEPBI, B KOTOPBIX CO-
31aeTca TypOyau3alus NoToka. Tul KaMepbl 3aBUCUT OT KOHCTPYKIIUU OTCTOMHUKA.
JI71s1 TOpU30HTAIBHBIX OTCTOMHUKOB OOBIYHO HCIIOJIB3YIOT IEPErOpoYaThie, BUXpE-
BbIC U CO B3BEIICHHBIM CJIOEM (3aINIAMJIEHHOTO THUIIA), IOCKOJIBKY MX MPSMOYTOJIb-
Has B IUlaHe (¢opMa yJayHO BCTPAauMBAETCSd B KOHCTPYKIHUIO TOPU30HTAIBHOTO OT-
CTOMHHUKA.

Ha pucynke 1 nmokasaHa kamepa peakiuu cO CJIIOEM B3BEIIEHHOTO ocanka. Mc-
XOJIHasl BOJIAa M3 CMECHUTENIA MOCTYMHaeT MO paclpeleUTeIbHOMY TpyOOIpOBOAY B
nephOpHpOBAHHBIE PACTIPEEIUTENbHBIE TPYOBbl, YJIOKEHHbIE MO JHY Kamepbl. OT
JIHA KaMephl CTEHKM PACIOJIAraloT ¢ HAKIOHOM, yroi pactBopa cocrasimser 50—70°.
Bbhllle CTEHKH BBINOJIHSIOT BEPTUKaIbHBIMU. Bonma u3 TpyO BBIXOZUT ¢ OOJIBLION
CKOPOCTBIO, HO C YBEJIIMYEHUEM CEUEHHSI KAMEPhl CKOPOCTh CHUKAETCS — BOBHUKAIOT
3aBUXpeHUs. B mupaMupanbHONl yacTh KaMmepbl (OPMHUPYETCS B3BEIICHHBIA CIOU
0CaJika, KOTOPbIA CIOCOOCTBYET KOHTAKTHOM KOaryjsiuuu U 3(h(PeKTUBHOMY XJIOIbe-
00pa3oBaHMUIO.

Kamepa, pazmepsl KOTOpOil onpenensitoTest rabaputaMu OTCTOMHUKA, pa3ess-
€TCsl BEPTUKAJIbHBIMU MEPETOPOJIKAMHU, JIJISi TOTO YTOOBI ABUKEHUE BOJBI OBLIO BEp-
TUKAQJIbHBIM.

[Tocne 6—12-mMuHyTHOTO TIPeOBIBAHUS BOAA Y€pe3 BEPX TOPIEBOM CTEHKH Iie-
peTekaeT B OTCTOMHMK, HA BXOJAE B KOTOPBIA YCTAaHABIMBAETCS MOTPY>KHAs MEPEro-

pojKa, 3aryy0JieHHasl Ha %4 BBICOTBI OTCTOMHUKA.
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Pucynok 1 - Kamepa peakuuu co ci10eM B3BEIIEHHOTO ocajka: 1 — maBuiib-
OH; 2 — Kamepa peakiuu; 3 — meperopojika; 4 — BojopacnpenenurenabHas Tpyoa; 5 —

1oJjiaua BOJbI B KaMepy; 6 — OTCTONHUK

Pacuem kamepwvl peakyuu co ci10em 636eUleHHO20 0CAOKA BEILTCS OOBIYHO
MOCJI€ pacyeTa OTCTOMHUKOB B OMPEACIICHHON MOCIIEI0BATEILHOCTH.

Hasnavaercs mmpuHa KaMmepsl By ,, KOTOpas JOJKHA OBITh paBHA IIUPHUHE OT-
CTOMHMKA WK ero Kopumopa. Ilnomans (B miane), M°, KaMepbl HAXOMUTCS 10 (Bop-
MyJie

R
~-3600 1,

rJie ( — pacyeTHasi MPOM3BOXUTEIFHOCTh OTCTOMHUKOB, M/ N — HHCII0 KOPHIO-
POB OTCTOMHHUKOB (KOPUIOPOB); U, — BOCXO/ISIIIAsl CKOPOCTh JIBMXKEHUS BOBI, TPUHUMA-
ercsa 0,65—1,6 mm/c st Box cpeanerd mytHocTd U 0,8—2,2 MM/C TIpH OCBETIICHUU MYT-
HBIX BOJI.

Beruucnsercs nnvHa Kamepsl, M,
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FK.FI

LK.FI = 5

k.

BricoTy kaMmepbl peakiuyd MPUHUMAIOT PaBHOM BbICOTE OTCTOMHMKA. OOBEM Ka-
MEphI JTOJDKEH oOecreunBarh NpeObIBaHUE B HEW BOJBI B IpelEax PEKOMEHyeMOro

BPCMCHU. DaKTUYECKOE BPpCM: HAXOXKICHMA BOABI B KaMEPEC, MUH, OIIPCACIIACTCA KaK

= HK[CI

u,- 60

Pacnipenenenue BOJbI OCYIIECTBISICTCS MEpPOPUPOBAHHBIMU TPyOaMH, YIIo-
YKEHHBIMU TI0 JIHY C PACCTOSHUSIMU: OT CTEHOK JI0 OCH TpyO — 1 M, MEXly COCETHUMHU
TpyOamu — 2 M. Takum 0o0pa3om, Mpu MHUpPUHE KaMmepbl 4 M TpeOyeTcsi ABe TPYOHI,
npu mupuHe 6 M — Tpu TpyObl. CKOPOCTh ABMKEHUS B Haudalie TpyO MpUHUMAETCS
0,5-0,6 m/c. Ilnomans oTBepcTU B Kaxkaou TpyoOe moikHa coctaBisaTh 30—40 %
iomaau ee ceueHus. Juamerp orBepcTuii mpuHuUMaeTcsi He MeHee 25 mm. OTBep-
CTHSI BBITIOJIHSIFOTCS 1O/ YTJIOM 45° BHU3 B IIaXMaTHOM TOPSJIKE.

COop u oTBeneHHE BOJBI U3 KaMephbl MPOU3BOIUTCS JIOTKOM WJIM 3aTOTUICHHBIM
BOJIOCIIMBOM. Ero BhICOTa NOKHA OBITH TaKOW, YTOOBI TIOTOK, OOPa3yIOIIMIACS MEXIY
YPOBHEM BOJIbl M BEPXOM CTEHKH, UMENl TOPU3OHTAIbHYIO CKOpocTh He Oosee 0,1
m/c st MyTHBIX Bog ¥ 0,05 M/c — jytst iBETHBIX BOJ. CKOPOCTH BOJBI MEXKIY CTEHKOM
(BOIOCTMBOM) M TIOABECHOMN MEPETrOpOIKONM B OTCTOMHHKE JOJKHA ObITH HE Ooliee
0,03 m/c.

[Ipyn konM4ecTBE BCTPOCHHBIX B OTCTOMHHMKH Kamep PEaKIMd MEHEE IIeCTU
peayCMaTpUBAIOT OJHY pe3epBHYI0. Ham kamepamu mpemycMaTpuBarOT MaBUILOH
MIUPUHON HEe Ooiiee 6 M.

['unpaBnuaeckue kamepsl xjornbeoOpazoBanusi (KXO) dyBCTBUTENBHBI K KOH-
IIEHTPAIMK B3BEIICHHBIX BEIIECTB M TeMIlepaType BOojbl. [Ipy mManoit MyTHOCTH BOJIbI,
pPaBHO Kak W MPY HU3KOM TeMIepaType, MpoIiece XJIoMmbeoOpa3oBaHus MPOXOIUT BSUIO,
4TO HE CHocoOCTBYET 00pa3oBaHUIO KPYITHBIX arperaTos.

B KXO c peuupkynsaropaMu ocajika 3a CHET BO3BpATa YacTH XJIOMbEB B 30HY KOHTAKTA C
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MOCTYMAOILIEH BOJIOM CO3JaeTCsl KOHIICHTPUPOBAaHHAs KOHTaKTHAas Macca, OJaromnpusr-
HO CKasbIBarolasicsi Ha xyionbeoOpazoBanuu. Koncrpykius KXO ¢ penupkynstopamu

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

i 2 T

1757 a7 =

Pucynoxk 2 - Kamepa xyonbeoOpa3oBanus ¢ penupKyisiuei ocagaka: 1 — ot-
CTOMHUK; 2 — Kamepa XJIONMbeoOpa3oBaHUs;, 3 — PECHUPKYISATOp ocaaka; 4 — mepero-
pOAKH, pa3OMBAIOIIME KaMepy Ha IMOCJIeI0BaTeIbHO paboTalomMKe CeKITUU; S — mojia-

4a BOJIbl HAa 00paboOTKy; 6 — pacnpenenuTenbHas Tpyoda ¢ coramu 7

JIABOPATOPHAS PABOTA Ne 1l

®WNJIbTPOBAHUE BO/bI YEPE3 3EPHUCTHINA MATEPHUAJI
Heab: WM3yunth cmnocoObl OCBETJIEHHE BOJABI (UIBTPOBAHUEM dYepe3

CJIOM 3€PHHUCTOT0 HACBKIITHOTO MaTepuasa U TEXHOJIOTHIO (PUIBTPOBaHUS

HavansHbIM 3TammoM BOJOTOATOTOBKH, KaK MPABUJIIO, SIBISIETCS OCBOOOKICHUE
€e OT B3BEIICHHBIX MPUMECEH - OCBETJIICHHE BObI, MHOTAA KIacCHPHUIMPYyEMOe KaK
npeaBapuTeNbHas o0paboTKa.

Paznu4aroT HECKOIBKO THITOB (DUITBTPOBAHUS:

- npoyedicueaHnue - pasmMepsl Mop QUIBTPYIOUIETO MaTepualia MEHbIIEe pa3Me-
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POB 3aJ€P>KMBAEMbIX YACTULL;

- nJleHOYHOe PUIbMPOBaHue - TIPU OIPEACIECHHBIX YCIOBUSX, MOCIE HEKOTO-
pOro HAYaIbHOTO Mepuojaa, (UIBTPYIOMIMNA MaTepuand OOBOJAKHUBAETCA IUICHKOU
B3BEIICHHBIX BEHIECTB, Ha KOTOPOH MOTYT 3aJep>KMBAThCA YAaCTULBI Jnaxe Oosee
MEJIKHE, YeM pa3Mep Mop QHIbTPYIOLIEro MaTeprala: KOJUIOUIbI, MEIKUE OaKTepHH,
KpPYTHBIC BUPYCHI,

- 0OvemHoe @urbmposaHue - B3BEUICHHBIC YACTHUIIbI, MPOXOAS Yepe3 CIOou
(UIBTPYIOLIEr0 MaTepuala, MHOTOKPATHO HW3MEHSIOT HAlpaBICHHE U CKOPOCTh
JBIKEHUS B IIEISAX MEXAY IpaHyJaMd W BOJOKHAMU (PUIIBTPYIOIIEr0 MaTepHaa;
TaKUM 00pa3oM, TPA3EEMKOCTh (PUIBTPA MOKET OBITH I0BOJIBHO OOJBIION - OOJIbIIE,
9YeM MpH TUICHOYHOM (UIBTPOBAHUHU.

OunpTpoBaHHE B TKAHEBBIX, KEPAMUYECKHUX, MMOYTH BO BCeX (PUIbTpax c He-
TKaHBIMH BOJIOKHUCTBIMU (PUIIBTPYIOUIUMHU 3JIEMEHTaMH OCYLIECTBISETCA MO Tep-
BBIM JIByM M3 Ha3BaHHBIX THUIIOB; B MEIKO3EPHUCTHIX HACKHIMHBIX (QUIBTPAX - MO BTO-
pOMY THITY, B KPYITHO3EPHHUCTHIX HACHIITHBIX - TI0 TPETHEMY.

Knaccudpuxkauus GuiabTpoB ¢ 3epHUCTOM 3arpy3KOi

3epHucThie QUIBTPHI MPUMEHSIOT, B OCHOBHOM, IPU OUYUCTKE >KUJIKOCTEH, y
KOTOPBIX COZepKaHue TBEpAOH (pa3pl HUYTOXNKHO Maslo, U OCAJ0K HE MPEACTABISAET
LIEHHOCTH, OCHOBHOE Ha3HaueHue (UIbTPOB - I OCBETJIICHUS NMPUPOTHON BOJBI.
HNmenHo oHM Hanbosee MUPOKO MPUMEHSIOTCS B TEXHUKE BOJOIIOATOTOBKH.

Knaccudukanust puiabTpoB 1Mo psiiy OCHOBHBIX TPU3HAKOB:

cKopocmb punemposanus:

o mennennsie (0,1-0,3 m/4);

o ckopsie (5-12 m/v);

o cBepxckopocTHbie (36-100 m/yv);

oagienue, n00 KOMopvim OHU pabomarom:

o OTKPBITHIE WK O€3HATIOPHBIE;

o HaIOpPHBIE;
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KOJIUu4eCcmeo (huibmpyrouwux cioes:

o OJIHOCJIOMHBIC;
o JIByXCJIOMHBIE;
o MHOT'OCJIOMHBIEC.

Haun6Gonee 3¢ hekTUBHBI 1 SKOHOMUYHBI MHOTOCTIONHBIE (DHIIBTPBI, B KOTOPBIX
JUTSl YBEJIMYEHUS TPSI3eEMKOCTH U d()PEKTUBHOCTH (PUIIBTpALIMU 3arpy3Ky COCTaBIISI-
0T U3 MaTEpPUaoB C PA3IMYHON IJIOTHOCTHIO M PAa3MEPOM YACTHIl: CBEPXY CJIOS -
KpPYIHBIE JIETKME YaCTHUILbl, BHU3Y - MEJKHE TspKensle. [Ipu HUCXOAEM Hanpasiie-
HUU (PUIBTPOBAHUS KPYIHbIE 3arpsi3HEHUS 3aJI€P’KUBAIOTCS B BEPXHEM CJIO€ 3arpy3-
K{, @ OCTaBIIMECS MEJKHUE - B HIDKHEM. TakuM oOpa3oM, paboTaeT Bech 00beM 3a-
rpy3ku. OcBeTinTenbHble QUIBTPBI APGEKTUBHBI NPU 3aJEPKAaHUU YACTHULl pa3Me-
poM >10 MKM.

Texnonorus puiabTpoBanus

Bona, conepkaias B3BELIEHHBIE YACTHULBI, JBHUrasch 4epe3 3E€PHUCTYIO 3a-
IPY3Ky, 3aJ€p>KUBAIOUIYI0 B3BEIIEHHBIE YaCTULIbI, OCBETIIsIeTCS. OD(PPEKTUBHOCTD
mpoliecca 3aBUCUT OT (PU3MKO-XMMUYECKUX CBOMCTB mpuMeceil, puibTpyromieil 3a-
IPY3KHM U TUAPOJMHAMHYECKUX (PAaKTOPOB. B ToNIIMHE 3arpy3Ku MPOUCXOIUT HAKOTI-
JIEHUE 3arpsi3HEHHM, YMEHbIIAETCs CBOOOIHBI 00BEM MOP U BO3PACTAET TUAPABIU-
YECKOE COMPOTUBIICHUE 3arpy3KH, YTO MPUBOJIUT K POCTY MOTEPH HAMOPA B 3arpy3Ke.

B o6mem Buze, npoiiecc puiibTpaiuu MOKHO YCJIOBHO pa30UTh HA HECKOJIBKO
CTaJuii: MEPEHOC YaCTUIl U3 TOTOKA BOJbI HA MOBEPXHOCTh (PUIBTPYIOLIETO MaTEpH-
asia; 3aKperieHue YacTUIl Ha 3epHax U B HIEJISIX MEXY HUMU; OTPBIB 3aKPETICHHBIX
YacTHI] C MePEX0A0M UX 00pPaTHO B IOTOK BOJIBI.

W3BrneueHne npuMeceil U3 BOABI U 3aKpEIJICHUE UX HA 3€pHAX 3arpy3Kd IMpo-
UCXOAUT oA AehcTBUEM cuil aare3uu. Ocaaok, GOpMUPYIONIUNCS HA YacTUIIAX 3a-
IPY3KH, IMEET HEMIPOUHYIO CTPYKTYPY, KOTOpasi MO/ BIUSIHUEM THAPOANHAMUYECKUX
CUJI MOXET pa3pyuiarbes. Hekotopas yacTh paHee NPUIMIIIMX YaCTULL OTPHIBAETCS

OT 3CPCH 3arpy3Ku B BHUJC MCJIKHX XJIOIIBEB W IMEPECHOCUTCA B IOCICAYIOIMUE CIIOU
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3arpy3ku (cydgosus), rie BHOBb 3a/1ep)KUBAeTCs B IOPOBBIX KaHanax. Takum oOpa-
30M, IMPOLIECC OCBETJICHHS BOJABI HY>)KHO pacCMaTpuBaTh KaK CyMMapHBII pe3yJbTaT
nporecca aare3un u cypdosuu. OcBeTICHHE B KAKIOM JIEMEHTAPHOM CJIOE 3arpy3-
KH MPOUCXOJUT A0 T€X MOp, NOKA UHTEHCUBHOCTh MPWIMIAHUS YaCTHUL] MPEBBIIIAET
WHTEHCUBHOCTH OTpPBIBA.

[To Mepe HachIIEHNS] BEPXHUX CIOEB 3arpy3Ku mpoiiecc GuiabTpaluu mepexo-
JUT Ha HUOKEPACIIOJIOKEHHBIE, 30Ha (QUIBTPAIIMU KaK Obl CXOIUT MO HAIlPaBICHUIO
NOTOKa OT 00JlacTH, rie (UIBTPYIOIIEH MaTepuan YK€ HACBIIIEH 3arps3HEHUEM U
npeobyanaer npouecc cyddo3un K oOJACTU CBEXKEH 3arpy3ku. 3aT€M HacTyIaeT
MOMEHT, KOT'/Ia BECh CIIOM 3arpy3Kd (PUIIbTpa OKa3bIBAETCSI HACBIIIEHHBIM 3arpsi3He-
HUSIMU BOJIbI, M TpeOyemasi CTEIIeHb OCBETJICHUS BOJbI HE oOecneunBaeTcs. KoHileH-
Tpalusi B3BECH Ha BBIXOJE 3arpy3Kd HauMHAET Bo3pacTaTh. Bpems, B TeueHue KOTo-
pOr0 JIOCTUTAETCSl OCBETJICHHE BOJBI O 33aJJaHHOM CTENEHH, HAa3bIBACTCA 8peMeHeM
3auumnoeo oevicmausi 3azpysxu. Ilpu ero qocTuxeHuu, MO0 MpU AOCTHKEHUU TIpe-
JebHOM MOTEpPHU HAIopa OCBETIUTENbHBIN (PUIBTP HEOOXOIUMO MEPEBECTH B PEKUM
B3PBIXJIAIONIEH MPOMBIBKH, KOTJa 3arpy3Ka MpOMbIBA€TCS OOpPATHBIM TOKOM BOJIbI, a
3arpsi3HEHUs] cOpachIBalOTCA B JpeHaX. BO3MOXKXHOCTh 3aiepkanus QUIbLTPOM Ipy-
0ol B3BECH 3aBUCUT, B OCHOBHOM, OT €€ MAacChl; TOHKOI B3BECH M KOJIJIOMJIHBIX Ya-
CTUIl - OT MOBEPXHOCTHBIX CWI. BaxkHOe 3HaueHHEe MMEET 3apsj B3BEIICHHBIX 4a-
CTHI, TaK KaK KOJIJIOMJIHbIE YACTUIbI OJTHOMMEHHOIO 3apsiia HE MOTYT OObEAUHATHCS
B KOHIJIOMEpAThl, YKPYMHITHCS M OCEHaTh: 3aps] MPEMSITCTBYET UX COJMKEHUIO.
[IpeomoneBaeTcss 3TO «OTUYXKIAEHUE» YACTHUI[ HCKYCCTBEHHBIM KOAryJIHMpPOBAHHUEM.
Kak nmpaBuiio, koarynupoBaHue (MHOTA, TOMOJHUTENBHO,- (DIOKYJIUPOBAHUE) MPO-
U3BOJIUTCS B OTCTOMHUKAX-OCBETIUTENSAX. YacTo 3TOT mpolecc COBMEIIaeTcs ¢
YMSITUEHHEM BOJbl M3BECTKOBAHMEM, WJIM COJO0-U3BECTKOBAHUEM, WJIU €JIKOHATPO-
BbIM yMsArdyeHueM. B 0OBIYHBIX OCBETJIMTENbHBIX (DUIIbTpPaAX Yallle BCero HabroaaeT-
csl eHo4YHoe puiabTpoBanue. OObeMHOE (PUIBTPOBAHME OPraHU3YIOT B JABYXCIOU-

HBIX (bI/IJ'IBTan U B TaK Ha3bIBAEMbIX KOHTAKTHBIX OCBETIHUTEISIX. B (bI/IJ'IBTp 3acChbIIla-
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10T HWKHUW CJIOM KBapuUeBOro rnecka ¢ pasmepoM 3epeH 0,65-0,75 MM u BepxXHHi
cioil anTpanurta ¢ pazmepom 3epeH 1,0-1,25 mm. Ha BepxHell MOBEPXHOCTH CIOS
KPYIHBIX 3€pEH aHTpalUTa TIeHKa He 00pa3yeTcs, B3BelIeHHbIE TPUMECH MPOHUKA-
IOT BIUIyOb CJIOSI - B TIOPBI U OTKJIA/IBIBAIOTCSA Ha MOBEPXHOCTH 3epeH. B3BemieHHbIE
BEILECTBA, NPOLIEAIINE CIOM aHTpalUWTa, 3aJEP>KUBAIOTCS HUKHUM CJIOEM IecKa.
[Tpu B3pBIXIISAIONICH MPOMBIBKE (QUIBTPA CIOW MECKA M aHTPAIMTA HE IepEeMEeITnBa-
IOTCS, TaK KaK IJIOTHOCTh aHTPAIUTa BABOE MEHBIIIE MJIOTHOCTH KBAPIIEBOTO MECKa.

CkopocTb GUILTPOBAHUA

CKOpOCTh MPOTEKAaHUsI BOJBI Yepe3 (PHIIBTPYIONINI CIIOM 3aBUCUT OT HECKOJIb-
KX (DaKTOPOB: - MPUPOJIbI PUIBTPYIOLIETO MaTepraa;

- XapakTepa 3arpsa3HeHuN BOJbI («CMUHAEMbBIC» YaCTHUIIbI, HAIIPUMED, TUJIPOK-
cun xenesa (Fe®"), win «HecMuHaeMbIey, HAIPUMED MEJIKHE KBAPIIEBBIC IIECUNHKN);

- TOJIMHBI GUIBTPYIOLIETO CJIOS; TEMIIEPATYphl BOJIBI (HAIpUMeEp, IJis recya-
HOTO (UJIBTPA YCTAHOBJIICHO: MPU YBEIUYEHUU TemmepaTypsl Boasl oT 20 g0 60°C
CKOPOCTh (PMJIBTPOBAHMSI MOXKHO YBEIWYUTH BIBOE - MPU TOM ke 3(PeKTUBHOCTU
buIbTPOBAHMS).

Jnst mecuanoro ¢GuiabTpa CKOPOCTh (PHIBTPOBAHMS MOXKHO BBIYHCIHUTH IO
dbopmyie:

v=3600 - ¢ - d*-h/(l - (0,7+0,03 - 1),

rze V - CKOpoCTh (PHIIBTPOBAHUS, M/U;

C - kod(purmeHt, npuMepHo paBHbIH 40;

d - tnameTp rpanys GUIBTPYIOIIETO MECKa, M;

| - TonmrHa GUIABTPYIOLIETO CII0S, M;

h - moteps Hamopa npu GUIBTPOBAHUH, MBOJ. CT.; t - TeMmeparypa Bojsl, °C.
YcioBusi npuMeHeHus

OunpTpoBaHWE B OCBETIIUTEIBHBIX (UIBTpAX MPUMEHSETCS I YIaJICHUS

B3BCILICHHBIX MpUMeced npu ux koaudectse A0 100 Mr/n (aByxcioiHble PUIBTPHI) U
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no 50 mr/n (ogHOCcHmoWHBIE). Ecnim B MCXOMHOW BOjAE 3HAYCHUS TEpPMaHTaHATHOM
okucasieMoctu Oomnbmie 15 mrO/m mnm nBetHocTu Oosbiie 30 TpaaycoB IJIATHHO-
KOOAIbTOBOM MIKaJbl (ABYXCIIOMHBIE (DUIBTPBI) U OKUCIgeMOCTH Oosbiie 8 mrO/n
WK UBETHOCTH Oosibiie 20 rpaaycoB - (OAHOCIOMHBIE (DPUIBTPBI), TO HEOOXOAUMO
peABapUTEIILHOE KOAryJIMpOBaHUE.

[Tpu Bomo3abope M3 OTKPHITHIX BOJAOEMOB KOaryJupoBaHUE CyJb(aTom amio-
MUHUS WIH OKCUXJIOPHUIOM QTIOMHUHHUS, KaK MPaBUJIO, MPUMEHSETCS B MEPHOJBI Ma-
BOJKOB WJIM LIBETEHUS BOJbI MPU MOKa3aTeJIX KauecTBa MCXOAHOW BOJBI: IIEIOY-
HOCTb - 10 2 MMOJIB/JI; IIBETHOCTH - Oojiee 30 rpaaycoB MIATHHO-KOOATBTOBOM IIIKa-
JIbl; IEpMaHTaHaTHAasE OKUCIISIEMOCTh Oosiee 5 mrO/ma - mpu nocieayroneM o0eccou-
BaHUM HOHHMPOBAHHEM WJIH OOECKPEMHHMBAHUU, NEpPMaHraHaTHAas OKUCIAEMOCTh -
oonee 12 mrO/n,- mpu nocieayroIeM HaTpUii- WIK BOJOPOA-KaTuoHupoBaHuu. [Ipu
TOM JOJIKHBI MPEIyCMaTPUBATHCS BCIIOMOTATEIbHbBIE PEAareHThl: MPU HEJA0CTAaTOY-
HOM (MeHbIIe 1 MMOJIB/JT) IIETOYHOCTH - TUAPOKCU HATPUS, KapOOHAT U THUAPOKaAp-
OOHAT HATpHs, OKCHUJ KAJIbLIMS; MPU TUIOXOM KOAryIUPYEMOCTH - XJIOp WM XJIOpHas
U3BECTh; JIJISl YKPYITHEHUS XJIONbEB (€C/IU COJIepKaHNEe B3BEIICHHBIX TPUMECEN B UC-

XOIHOM Boje He 6osee 20 mr/m)

JIABOPATOPHAS PABOTA Ne 12
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OBE33APA’KUBAHUSA BO/Ibl CUJIBHBIMHU OKUCJ/IMTEJISAMHA

Hean: PaccMoTpeTs mporiecc 06e33apakuBaHus BOABI CUIILHBIMU OKUCTUTEIISIMU

CunbHBIE OKUCIHUTEIH, OKUCISS SH3UMBI OaKTepuajIbHBIX KJIETOK, YOMBAIOT
Oaxtepun. g o6e33apaxuBaHusl BOJbI MOXKHO MPUMEHSATH XJIOp, Opom, HoJ, ABY-
OKHCH XJIOPA, COJIH XJIOPHOBATOM MXJIOPHOBATUCTON KHUCIIOT; 030H, IEpMaHraHat Ka-
Jusl, IepeKkuch BojgopoAa. Hanbomnbiee pacnpocTpaHeHue B KauecTBe 00e33apaxku-
BAIOIUX CPEACTB MOJIYYIINA KXUAKANA XJIOP W TUMOXJIOPUTHI HATPUI KaNbLHS, YTO
00BSCHSAETCS UX OTHOCUTEIHHO HEBBICOKOW CTOMMOCTHIO.

[Tpouiecc obe33apaknBaHus BOJBI CUIBHBIMA OKHUCITUTEISIMUA MPOXOJIUT B JBE
CTyNEHU: CHadajla o0e33apakuBaroliuii areHT IudgyHaupyeT uepe3 000JI0UKY
BHYTPb KJIETKH MUKPOOPTaHM3Ma, a 3aT€M BCTYIAET B PEAKIIHIO C SH3UMaMHU BHYTpHU
KIIETKH.

CkopocTh mporecca o0e33apakuBaHUS BOJBI OMPEIENICTCS KUHETUKOW OT-
MUpaHHs KJIETOK B pe3yJbTaTe HapylIeHUS MeTa0OJMu3Ma, HACTYMAroIIero BCIeH-
CTBHUE OKHUCIICHUS YH3UMOB 00€33apaKNBAIOIINMHU ar€HTaMHU.

OO6mast ckopocTh mpoiriecca o0e33apakiMBaHUs BOJbI HA OUHUCTHBIX COOPYXKe-
HUSX, BO3PACTACT C YBEIMUECHWEM KOHIICHTpAIMi 00e33apa’KMBaIOIIEro areHTa B BO-
7ie, TIOBBIIIICHUEM €€ TeMIIepaTyphl U MEPEexXoIoM 00e33apakHBAIOIIET0 areHTa B He-
JTMCCOLMUPOBAHHYIO (OpMY, TOCKOJIbKY AU Py3us BelecTBa yepe3 000J0UKY KIIET-
KA TIPOUCXOIUT ObICTpEe, YeM HOHOB, 0Opa3yIOIUXCs MPH JUCCOLUALNN JTaHHOTO
BEIIIECTBA.

[Ipouiecc oGe33apakMBaHWE BOJABI 3aMEIJIACTCS B MPUCYTCTBHH CITIOCOOHBIX
OKHUCIISIThCSI OPTAaHUYECKUX BEIIECTB M JPYTUX BOCCTAHOBUTENCH, a TakXke B TpH-
CYTCTBUU KOJIJIOAWTHBIX M B3BEIICHHBIX BEIISCTB, OOBOJAKUBAIOIINX OaKTEPUU U

MCHIAIOMIUX MX KOHTAKTY C 06633apa}KI/IBaIOH_II/IM arcHTOM
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Kunkuii Xm0p, IpUMEHSIEMBIN B IPAKTUKE BOJONOATOTOBKH, XapaKTEPU3yETCS
B3PBIBOOIIACHOCTBIO M TOKCUYHOCTBIO, YTO IPEACTABISIET 3HAYUTEIBHBIM PUCK IS
00CTYXKUBAIOIIETO MEPCOHATA0YUCTHBIX COOPYKEHUIN HACENIeHUs, TPOKUBAIOIIETO
BOJIM3M OUMCTHBIX coopykeHui. [loaTomy B HacTosiiee BpeMs MPOAOTIKAIOTCS MO-
VCKH METOJIOB M PEAreHTOB, UCKIIIOYAIOIINX TPUMEHEHHUE KUIKOIO XJIOpa, HO oOec-
NEYUBAIOIINX HE MEHEE MPOIOJDKUTENBHYIO KOHCEPBAIHIO 00pabOoTaHHOM BOIBI.

OngHuM U3 MyTel pelieHHs] 3TOM 3aJaud SBISETCA 3aMeHa KUJKOro XJiopa
OPYTUMHU TpernapaTaMy, COAEpP)KAIlMMU AaKTUBHBIA XJIOp (JUOKCH[I XJopa, XJIO-
pamuHnbl). OJIHAKO 3TH pEAareHThl TaKXke HeOe30macHbl JUIsl OpraHu3Ma 4YeslOBeKa.
Tak, TMOKCH]T XJIOpa OKa3bIBAECT OTPULATENBHOE BIMAHUE HA IIUTOBUIHYIO JKEJIE3y U
MOKET OBIThb MPUYMHONW BO3HUKHOBEHHUS OCTPBIX TOKCHKO30B, a XJIOPAMHHBI 00Y-
CJIOBJIMBAIOT MyTareHHbIE U3MEHEHHUSI TICYEHU U TJ1a3.

OpHuM U3 HampaBlIeHUH 1o npeAoTBpaineHnto oopasoBanus 'CC B nutbeBOM
BOJIE SIBJISIETCA MCHOJIb30BaHUE 00Jiee CUIIbHBIX OKHUCIUTENEH U e3MH(EKaHTOB, HE
JAIOIIMX TAKOTO MOOOYHOTO JEHCTBHUS.

K Takum cpeactBam otHOocuTcs auokcupa xjiopa CLO;, mMUPOKO HCIONb-
3YIOLIUICA MPU BOAOIOATOTOBKE 32 PYyOEKOM.

HecMoTpst Ha TO, 4TO OUOKCH] XJopa ObUI BHEPBbIE NMPUMEHEH B KAaueCTBE
CUJILHOTO Jie3uH(uuupytomero cpeacrsa B koHie 30-x rogoB XX Beka, OH JIMIIb
HEJJaBHO HavaJl IPUMEHATHCS B IPOMBIIIUIEHHOM MacIlTaoe.

Juokcua xjopa npu OOBIYHBIX YCJIOBHSX MPEACTAaBISET COOOM KelTo-
OpAaHXXEBBIM ra3 C PE3KMM 3alaxoM, HAIIOMUHAIONIUMM 3allax XJI0pa, CMEIIaHHOTOC
okucinamu azora. CLO,- HeycToilumBOoe coenuHenue, npu temmeparype 30-50 °C
pasnaraercs no HEMHOMY MEXaHU3MY, IPU TemnepaTrype Boiiie 65°C uin B IpUCYT-
CTBUU OPraHUYECKUX BEIIECTB - CIIOHTAHHO CO B3pbIBOM. B mpucyTcTBUMpazOaBuTe-
Jeil - uHepTHbIX ra3oB Bo3ayxa (Nj,He, Ar)- BepoATHOCTb JETOHAIIMU 3HAYUTEIHHO

CHIXKaeTcsi. B mpoMBINUIEHHBIX MPOM3BOJCTBAxX aomyckaercs conepxkanue CLO2B
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ra3oBO3AYIIHON cMecH 1o 00beMy 10 10% mpuoTCYTCTBUU UCKPBL. XOPOIIO PacTBO-
puM B Boze (110 20 06bemoB CLO,Ha 01MH 00bEM BOJIBI).

B Hacrosiee BpeMsi JUOKCH XJIOpa IIUPOKO MCHOJIB3YETCs 3a pyOeKoM st
OYMCTKH MUTHEBBIX U CTOYHBIX BoA. Tak, B CIIA, paboTatotr okosio 600 yCTaHOBOK
U1 00pabOTKH BOJABI TUOKCUIOM XJIOpA. AHAIOTUYHBIE YCTAHOBKHU JIEUCTBYIOT TaK-
xe B EBponie, M3paunne u Anonun.

Huokcun xmnopa CLOjsBnsercs 3()EeKTUBHBIM JE3MHYUIUPYIOIINM Cpea-
CTBOM, OO0JIaJalOIUM PSAIOM TPEUMYINECTB Mepes XJopoMm. B uwacTtHocTH, OH 00-
Janaet 6osee BHICOKUM OaKTepUIIMIHBIM U BUPYJICHTHBIM JIEHCTBHUEM, OTCYTCTBHEM
B IIPOYKTax 00pabOTKH KaHIIEPOTEHHBIX XJIOPOPTAaHUYECKUX COSAMHEHHM, BHICOKUM
JI€30/I0PUPYIONINM ¥ OKUCIUTEIBHBIM JCHCTBHEM, YIyYIIEHHEM OpraHoJIenTHYe-
CKHX CBOWCTB NMUTHEBOU BObI, HCKIIOYAET HEOOXOAMMOCTh TIEPEBO3KU, XPAaHCHHS U
WCTIOJIb30BaHUs 3HAUYUTEIHHOTO KOJUYECTBA KUIKOTO XJIOpA, YTO MOBBIIIAET YpPO-
BEHb 0E€30MMACHOCTH HACENECHUS, MPOXKUBAIOIIETO HA OMIKANIIINX TEPPUTOPHUIX.

Jlnokcua XJjopa MPEeBOCXOIUT TakKe W APYTHE HW3BECTHBIE CPEACTBA, HC-
noJib3yeMble N1 00e33apakMBaHMsI M OYMCTKUA NMHUTHEBBIX M CTOYHBIX BOA. B ot-
JU4Yre OT TMEPEeKUCH BOJOPOAa OH 00ecTeunBaeT AIUTENbHOE U YCTOMUNBOE 00e33a-
pakuBaHHE BOABI OT BUPYCOB U OakTepuid. [lo cpaBHEHHIO C TUIOXJIOPUTOM HATpHs
CLO,00nee ycToifunB, obOecrneunBaeT BHICOKYIO CTENEHb OKMCICHHS OpraHUYEeCKHX

COeIMHEHMH, TpeOyeT MEHBIITUX PacX0JI0B Ha 00paboTKy. J(rnokcu

JIABOPATOPHASI PABOTA Ne 13
PACCMOTPEHME )IEFICTBPIH OCBETJIMTEJISA
Heab: Pa3oOparh v U3yIHTH COOPYIKEHUS JJIT OCBETIICHHUS BOJIBI
CpaBHUBas JaHHBIC Ka4eCTBA BOJIBI TIPUPOIHBIX HCTOYHHUKOB (ITOJTYYCHHBIC TIO
pe3yJbTaTaM aHaliu3a) ¢ TPEOOBAHUSIMH IMOTPEOUTEIICH ONMPEICIISIOT MEPOIIP HSITHSI
TS € 00paboOTKH.

B mpakTuke BogOCHAOKEHUSI TPUMEHSIOTCS CIIEAYIONINE OCHOBHBIE TEXHOJIO-
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TUYECKHE OTIEPAIUH IS YIIYUIICHHS KA4ECTBA BOIBI:

— OCBeTJIeHUe — YJJaJICHUE B3BEIICHHBIX BEIIECTB;

— obecuBeYHBaHNeE — YCTPAaHEHUE BEIIECTB, IPUAAIONTUX BOJIC IIBET;

— o0e33apakKuBaHNe — YHUUYTOXKEHHE COJIEPKAIIUXCS B BOJIe OaKTEepuid;

— onpecHeHUe — YaCTHYHOE yIaJICHUEe PACTBOPEHHBIX COJICH 10 HOPM;

— yMsiT4YeHHE — yJlaJIeHue CoJIed KalbliUusl M MarHus, oOyCIaBIMBAIOIIUX
KECTKOCTb BOJIbI;

— o0e3:kes1e3MBaHMe — OCBOOOXK/ICHHE BOJBI OT PAaCTBOPUMBIX COCIWHCHHMA
xKenesa;

— ob0ecTopuBaHMe — yJlaJieHUe COeTMHEHUN PTOpa;

— ¢TropupoBanue — 100aBiIeHUE B BoAy (propa;

— Jerasamusi — yaajleHue u3 Boabl pactBopuMbIX razos (H,S, CO,, O,);

— Jde3aKTHUBALMS — YIAICHUE U3 BOJBI PATMOAKTHUBHBIX BEIIICCTB.

[lepen wcmonb30BaHUEM BOABI B TEXHOJIOTMYECKHUX CHCTEMaX IMOTpeOHTENeH
ee HeoOxoauMo oOpabotaTh. OCHOBHBIE MPOIECCHl OOPAOOTKHU BOJBI ISl TEXHUY E-
CKOTO BOJIOCHAOXCHHUSI TPOXOMST B OYHCTHBIX COOPYKCHHSX, B 3a7ady KOTOPBIX
BXO/JIHT:

1. ynaneHue u3 BOJABI COJEPXKAIIMXCS B HEW B3BEIICHHBIX (HEPACTBOPUMBIX)

BEIeCTB (OCBETIIEHHUE BOJIBI);

2. ycTpaHeHue BENIECTB, 00YCIaBIMBAIOIIMX IBETHOCTh BOJIbI (00eclBEeYMBa-

HUE BOJIBI);

3. YHHYTOXKEHHUE COJCPIKAIMXCS B Bojic OakTepuii (00e33apaKuBaHNe BOJIbI);

4. ynajneHue U3 BOJIbl KATHOHOB KaJIbIUs U Maruus (YMAr4eHe BOJIbI).

OcBeTJiIeHHE BOJbI

VY najnenue B3BEIICHHBIX MEXaHUUYECKUX MPUMECEH MPUPOJIHBIX U CTOYHBIX BO/I
Yalmie BCEro OCyIIEeCTBIISIETCS:

1. nymem omcmausanus 600vl 8 OMCMOUHUKAX,

2. nponyckKom 6000l uepes caou paHee svlnasuieco ocaoka 6 oceemjaumeliiax,
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3. nponycKom 800bl uepe3 Clol 3ePHUCMO20 MAMePUala 8 Puibmpax, Ui e
nymem KOMOUHUPOBAHHO20 UCHOIb308AHUSL OAHHBIX YCMPOUCME.

OTcranBanue BOAbI

OtcTranBaHue BOJIbl OCYILIECTBISECTCS B TOPU30HTAIBHBIX, BEPTUKAJIBHBIX U pPa-
JIMATBHBIX OTCTOMHHUKAX.

['opu3zoHTaIBHBIE OTCTOMHUKH

["'opu30oHTAIBHBIA OTCTOMHUK MpPEACTaBIsACT cO00M OacceiH MpsAMOYToJIbHOU

Q.
— N
W H

dopmsl JurHOM L, mmpunoit B, rimyounoi H.

Pucynok 3 — "'opu30oHTaNbHBIN OTCTONHUK

Bona, moanexaias oCBETICHUIO, TOAXOIUT C OJHOTO Toplia OacceitHa, mpo-
XOIUT BAOJIb 30HBI OCAXACHUS | OTCTOMHMKA WM OTBOJAUTCS y MPOTUBOIIOJIOKHOIO
topria. Huke rimyounasl H B oTcTOMHMKE pacrioiokeHa 30Ha HaKOIUICHUS 2, B KOTO-
poii coOupaercs W YIUIOTHSIETCS BBITIABIIMEI OCaJIOK, TPUYEM €€ JHO MMEET YKJIOH,
o0patHbIA X0y BojbI, He MeHee (0,02.

Pa3zmepsl OTCTOMHUKA CIEIyeT ONPENEIATh B COOTBETCTBUU C PEKOMEH 1AM SI-
vMu CHull. Ecnu mmpuHa OTCTOMHMKA 3HAYUTENIbHA, TO OH Pa3leisieTCsl MPOJI0Jb-
HBIMHU TIEPETOPOJAKAMHU IMUPUHOU He Oosiee 6M. OOBbeM 30HBI HAKOIUICHUS OTCTOMHH-
Ka JIOJDKEH OBITh PACCUMTAH Ha MPUEM OCaJKa, BBITIAJAIONIET0 MKy €0 IIECTKAMH,
M

:QM(NGP_NG:"T
i 1000 5

1

o 3
rac QcyT_ CyTO4YHasd MpOU3BOJHUTCIILHOCTb OTCTOMHUKA, M /CYTKI/I;
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A
N ¢ —cpeaHssd B IEPUOJ MEXK]y BBITYCKAMH OCAJIKOB pacyeTHasi MyTHOCTb I10-

CTYTAOIICH BOBI, MT/IT;

et
N & — 3aaHHasi MyTHOCTb OTCTOSIHHOW BOJIbI, MT, JI;

T — IPOIOIHKUTENBHOCTD MIEPUOIA MEXK]TY BBIITYCKaAMHU OCAJIKOB, CYT;

8 _ pacueTHas KOHLEHTPALUs YILIOTHEHHOTO OCaJKa B 30HE HAKOILICHUS, I/11.

[Ipn u3meneHnn Nj'ff" ot 100 g0 2500 mr/x 3nauenue & usmensercs ot 8 1o 40
r/n. [Ipn 3HAYUTETHHOM COJIEPKAHUU B3BEIICHHBIX YAaCTHI] B OCBETIIIEMON BOJC
yAaJIeHUE OcCajJKa U3 OTCTOMHHUKA JOJKHO OBITh MeXaHu3upoBaHo. C ATOM 1EJbIO
YCTaHABIMBAIOTCS CKPEOKOBBIC TPAHCIIOPTEPHI C HACOCOM WJIM CHCTEMBI JIBIPUYaThIX
TpyO.

["opu3oHTaIbHBIE OTCTOWHUKHA SKOHOMHUYECKH OTPABABIBAIOTCS MPHU HEOOXO-
JUMOCTH OCBET/IATH Gostee 10 m°/¢ Boabl. Kak MIPaBUJIO, COOPYKAIOT HE MEHEE JIBYX
napajuiesIbHO pabOTarIIMX TOPU3OHTAIBHBIX OTCTOMHUKOB.

B Boay nepen momadeit B OTCTOMHUK OOBIYHO J0OABISIOT KOATYJISIHT, CIIOCO0-
CTBYIOIIIMI YKPYITHEHHUIO B3BecH. OQOpa3yromuecs: Ipu KoaryJsiiuyd KpyIHbIE 9acTH-
IIbI OCaXKJAI0TCS BO MHOTO pa3 ObIcTpee. B kadecTBe koaryssHTa 4aiie BCEro IpH-
MEHSIOT: CEPHOKHUCIBIN aIFOMUHUMN, KEJIE3HbIN Kynopoc, xjiopHoe xene3o (Al,SOy;
FeSO,; FeCl). I'mybuna 30Hb1 ocaxxaenus H=2,5...3,5m.

Bepmuxansnvie omcmoitnuku

B BepTHKaIBbHBIX OTCTOMHMKAX OCBETJIsIEMasl BOJA JIBMIKETCS BEPTUKAIBHO —

CHU3Y BBEpX. BepTUKanbHbIC OTCTOMHUKUIIPUMEHSIOT Tipu 00paboTke He 0oJjiee 1.0

Mmle BOJIbl.

BepTtukanbHblii OTCTOMHUK MPEACTaBIsCT COOOM HMJIMHAPUYECKUM KOPITYC

(pucyHOK 4) ¢ KOHUYECKUM JHUIIEM U LEHTPATbHON UIMHAPUYECKOU TpyOOi.
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Pucynok 4 — BepTukajibHbII OTCTOMHHK

1 — xoprmyc;

2 — IIeHTpaJIbHAs TPYyOa;

3 — momarorias Tpyoa;

4 — cOopHBIH Ken00;

5 — 0TBOJIHAs TpYyOa;

6 — racuTes;

7 — TpyOa 0TBOJa OCaIKa.

& — CKOPOCTh JAIBUKEHUS BOJIBI;

U — CKOPOCTb BBITIAJIEHUS YaCTHI]

(B HETIOJBMXKHOM BOJIE)

OTtcTauBaHue BOJbI OCYILIECTBISETCS clieayronmm obpazoM. Boaa mo Ty-
0e 3 mojaeTcsi B BEPXHIOIO YacTh LIEHTPAIbHON TPYOBI 2 U, OMYCKasCh MO HEW BHU3,
IPOXOJUT Yepe3 racutTeib 6 B HUKHIOIO 4YacTh KOpIyca OTcToiiHuKa. Jlanmee Bona
JBUKETCSI CO CKOPOCThI0 & #(),5...0,6 MM/C BBEPX I10 KOJBIIECBOMY CCUCHUIO MEKITY
KOPIIyCOM M LEHTPaIbHOU TpyOOll M OTBOAUTCS uepe3 cOOpHBIN #enod 4 u O0TBOJ-
HYI0 TpyOy 5. B3BeleHHbIe YaCcTUIBI BO BPeMsI BOCXOSIIETO ABMKEHHSI BOJIBI CTpe-

MATCS OIYCTUTHCS CO CKOPOCTHIO BBITNIAJICHUS YaCTHUI] U BHU3.
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Bee wacTumpl, y KOTOpeIX U 2 @  GyayT 3a1ep)KUBATHCA B OTCTOMHMKE M IIO-

CTENEHHO OCeNaTh B €r0 HIDKHEH 4acTH, yrol KOHyCHOCTH KoTopoii & =30. 40"
obecreunBaeT CIoI3aHue ocaaka K Tpyde orBoja ero 1o 7. Ilo TpyGe 7 ocamok me-
PUOIMYECKH YJIAISETCs U3 OTCTOMHUKA 0€3 BRIKIIOYEHUS €ro U3 paboThl.

BricoTa nmimHapuyeckon yactu orcroiHuka H=4...5m. Jluametp orcToiiHnka

MO>KHO OIPEAENIUTh 1o hopmyie:

p- P52,
T

. . 3
rae Q — pacueTHOe KOJIMYECTBO BOJIbI, MPOXOISIIEH Yepe3 OTCTONHUK, M*/C;
g_ K0d(hPUITMEHT 0O0BEMHOTO HMCIOJIb30BAHUSI OTCTOMHMKA, YUYUTHIBAIOIINN

HaJIMYKE 30H C JIOKAJIbHBIMHU 3HAYEHUSIMU CKOPOCTH JBUKEHUS BOJBI OOJIbIIIE 7;

d — nTMameTp HEeHTPaIbHON TPYOBI OMPEACIACTCS IO COOTHOIICHHIO:

_ 4@
08 H -z
1=900...1200  _ BpeMsi MpeObIBaHUS B3BEIICHHOW YaCTHUIIBI B LIEHTPAJIbHOMN
TpyOe, C.

PeKOMEHIyeTCsl B BEPTHKAIBHBIX OTCTOMHHMKAaX MMeTh oTHomenne D/H:1,5.
BepTukanapHble OTCTONHUKY, KaK MPaBUIIO0, UCTIOIB3YIOT KOAryJIMPOBAaHHYIO BOMY.

Paouanvnvie omcmoitnuxku

PanuanbHbie OTCTOMHUKY (PUCYHOK 5) UMEIOT paJlalibHOE HAIIPABIECHUE BO/IbI
U TIPEJICTABIIAIOT CO0O0M KPYIJIbIN KeJie300€TOHHBIN pe3epByap OOJBIIOro JuaMeTpa
1 HeOombimow rmyounsl — D/H>3,5. [Ipu yBenuuenuun otHomenus D/HBo3pacTaroT
TOPU30HTAIBLHBIE COCTABIISIONINE CKOPOCTH JIBHYKEHUS BOBI, TPUYEM 3HAYCHUE CKO-

POCTH MO Mepe MPOJIBHKEHHS BOJIbI OT LIEHTPA K nepudepun CHUXKaeTCsl.
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1 — >xene300eTOHHBIN pe3epByap;

Brinwck
ook

PucyHnok 5 — PanuanbHbIi OTCTOMHUK

2 — IIGHTPAJIbHBINA paclpeIeIUTEeIIbHBIA [IHHAD;

3 — KpyroBO# BOJOCIMBHOMN KeN00;

4 — oTBO/IHAS TPYOAa;

5 — CKpeOKwu;

6 — Bpamaromiascs pepma;

7 — IPUAMOK;

8 — rpszeBas TpyoOa.

OTtcranBaHu€ BOJbI OCYIIECTBISIETCS TaK: BOJA MOJAETCS B LIEHTPAIbHYIO
YaCTh OTCTOWHHMKA BHYTPh IIWIMHAPA 2 C TIIYXHM JHOM M JBIPYAaTBIMU CTEHKaMHU, T10-
TPYKEHHOTO B OTCTOMHUK Ha Tiyouny H. Uepes oTBepcTrs B CTEHKAaX MWJIMHIpA TO-
TOK BOJIbI PABHOMEPHO pAaCIpEeaeTcs 0 OTCTOMHUKY U JABUXKETCS K ero nepude-
puH, TIIe MOCTyMaeT B KPyroBOW BOJOCIUBHON keno03. 3aTeM BoAa OTBOJIUTCS U3
xKemoba mo Tpydam 4. Ocamok BbINAgaeT Ha JHO OTCTOMHWMKA W CHEIAATBbHBIMH
CKpeOKaMM S, 3aKpEIJIEHHBIMU Ha MEJUIEHHO Bpallarolleiicss BOKPYT LEHTpa OTCTOM-
HUKa Qepme 6, crpedaercs B MPUAMOK /, OTKY/Ia YAQISIETCS MO Tpsi3eBor TpyoOe 8.

PanuanbHble OTCTOMHUKH yCTpauBaroT AuameTpoM S...60M. ['mybuna oTcToii-

Huka mo ero nepudepun h=1,5...2,5M. /[HO OTCTONHWKA BBIMOJIHAETCA C YKIOHOM

10 HaIlpaBJICHUIO K IIeHTpy. [ TyOnHa OTCTONHUKA B LIEHTpE:

H,=h +iR,

rae R — paanyc paamanbHOro OTCTOMHUKA;

| — YKJIOH JHHUIIA OTCTOWHKKA, puHUMaeTcst paBHbIM 0,04,
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be3nanopuwiit I'uopoyukion

['MapoIUKIOH MpeCTaBlIgeT CO00M HUIUHAPUYECKUN KOPIYC C BBITSHYTHIM

KOHHYECKUM JHHIIEM (PUCYHOK 6).

JoceeTAeHHOR

J on

S~ —
—Ef  Boga
/] A
3/ -
\ T
||'| lI|J .i

_{.:_ f

|

SO

Pucynok 6 — ['maponukion

1 — xoprmyc;

2 — KOHUYECKOE THHUIIIE;

3—TaHTeHIIMAJILHO PACIIOIO0KEHHBIN TTOIA0NINI TaTpyOOK;

4 — BBITYCKHOM NaTpyOOK;

5 — oTBONIAIIMY TTATPYOOK.

[Tpuniun paboOTHl TUAPOIMKIOHA CIEMYIOUIMH: BOJa TOJAaETCS B KOP-
nyc 1 yepe3 TaHTEHIIMATBLHO PACIIONOKEHHBIN maTpyOok 3. [Ipu BpareHun BoabI 4a-
CTHIIbl B3BECH OTTOHSIOTCS K LIMJIMHIAPUYECKON CTEHKE Kopiyca 1 u cromsaroT mo
HEll B KOHYCHOE JHHMIIE, U3 KOTOPOTO YOAISIOTCS Yyepe3 BhIMyck 4. OcBeTICHHAs BO-

Jla OTBOJIUTCA U3 IIeHTpa Kopiryca 1 yepes marpy0ok 5.

[Tpou3BOANTENHHOCTH THAPOIIUKIOHA MOXKET OBITH OmpeiesieHa o Gpopmyse:
Q=3600%¢* s*w* .J2 g AH
rae Q — KOJIMYIeCTBO OCBETAsIeMOM BOIbI, M/

U_ kodpUIMEHT, YYUTHIBAIOIIUN MOTEPH BOABI B OCAAKE W PABHBIN
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0,85...0,90;

#— ko3 PUITHEHT pacxoaa THAPOIMKIOHA,

@ — mIomaab CEYCHHMsI MOJAIOIIETO MaTpyoKa;

AH — rjoTepu Hamopa B THAPOIHKIIOHE.

O¢ddexTuBHOCTh pabOTHI THAPOIUKIOHA BO3PACTAET C YBETUYCHUEM CKOPOCTH
BpalleHus BOJbI (U, CIeI0BaTENbHO, pacxoaa Boasl). [Ipuyem 3ta ckopocTs (IpH 3a-
JAHHOW TIPOM3BOJIUTEIIBHOCTU) OyAeT TeM OOJbllIe, YEM MEHBIIE TUAMETP THAPO-
uukioHa. [Ipu 3ToM ogHOBpeMeHHO OyayT Bo3pacTtaTh ?H u pacxoj s3Hepruu Ha mo-
a4y BOJIBI.

Jns ynaneHus: TOHKOJAMCIEPCHOW B3BECH OKa3bIBAETCS PALIMOHAIBHBIM MpPU-
MEHEHUE THUJIPOIMKIOHOB BeChbMa MallblXx auaMmeTpoB (mopsiaka 10...20mwm). s
BO3MO>XHOCTH OCBETJICHHS 3aIaHHBIX KOJIMYECTB BOJIbI MPU STOM MPUXOIUTCA HC-
M10JIb30BaTh 3HAYUTEIBHOE YHCIIO MapAIIEIbHO BKIFOYEHHBIX THAPOIUKIOHOB.

OcBeTBJIeHHE BOJbI B OCBETJIUTEIAX

[Ipu MOBBIIIIEHHBIX TPEOOBAHUSAX TEXHOJIOTHU K Kau€CTBY BOJIBI M HAJTTUYHIO B
UCXOIHOW BoJie OOJBIIOTO KOJUYECTBA MEJIKOJUCIEPCHON B3BECHU OCBETBJICHHE B
OTCTOMHHMKAX MOXET OKa3aTbCsl HEJOCTATOYHBIM U TOTPeOyeTCs MOTOJHUTEIbHAS
CTaausd OYMUCTKU. PaccMOTpUM OJHY M3 BO3MOXKHBIX KOHCTPYKIIMH OCBETIIUTENS —
OCBETIIUTEIb C MOJJOHHBIM OCAJAKOYIUIOTHUTENEM MU AbIPYAThIM AHUIIEM (PUCYHOK

7). OcBeTnuTeNb NPECTaBIsACT COOON MUITUHAPUIECKUN COCY/ C KOHYCHBIM JTHOM.
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Pucynok 7 — OcBeTiUTENb C ABIPYATHIM JHUILIEM

1 — xoprmyc;

2 — KOHUYECKOE JHO;

3 — MOABOIAIINM MAaTPYOOK;

3" — BepTHKabHas TPyOa;

4 — JI0TOK;

5 — npIpuarteie TPYOHI;

6 — B3BEIIECHHBIE CJION OCAJIKA;

7 — 0CaIKOOTBOJIAIINE TPYOHI;

8 — Tpy0a;

9 — oTBOAIINI TATPYOOK;

10 — noTok;

11 — natpyOoK oTBOJA;

12 — cruionIHOE JHUIIIE;

13 — npIpyaToe JHUIIIE.

Bona ¢ koaryiasHTOM 4depe3 MOABOISAIINN MaTpyOOK 3 MOJBOIUTCS B JOTOK 4,
CITy KAl BO3AYXOOTAEIUTENIEM, 4 U3 HErO 10 BEPTUKAILHOU TpyOe 3° mojgaercs B

JpIpuatbie TpyObl 5. Uepe3 oTBEpCTHs B 3TUX TpyOax BOJa MOCTYIMAET B MPOCTpaH-
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CTBO, OFPAHUYEHHOE CHU3Yy CIUIOLIHBIM JHUIIEM 12, a cBepXy — AbIpYaThIM JHU-
mem 13. J{numie 12 pazaensier OCBETAUTENb Ha KaMEPy OCaIKOYIUIOTHEHHSI M1 OCHOB-
HYIO Kamepy.

Yepes oTBEpCTUS B ABIPYATOM JHUIIE BOJA MPOXOAUT B OCHOBHYIO KaMmepy, B
KOTOPOW MPOUCXOIUT BBINAJACHUE B3BEIICHHBIX YACTHL. YacTUIIbI, BHIIAJAIOIINE U3
BOJIBI, OCENAIOT Ha MOBEPXHOCTH ABIPYATOTO AHHINA, 00pa3ysl CJIOU B3BEIICHHOTO
ocaakab.

[Tocnenyromue mopuuu BoJbl (QUIBTPYIOTCS 4epe3 3TOT CJIOM, OYMIIASCh B
HEM KaK OT KPYIHBIX, TAK U OT MEJIKMX B3BEIICHHBIX YACTHII.

3areM BoJa MMOJHUMAETCS BBEPX U mepenuBaercs B J0Tok 10, u3 koToporo ot-
BOJIUTCA Yepe3 OTBOASILNN NaTpyook 9.

s Toro, 4ToObl OCBETIUTENh MOJHOCTHIO HE 3alOJHSUICS OCaJKOM B JTHU-
mie 12 3amenpiBaeTcsa cucTeMa OCaJIKOOTBOIAIIUX TPYO 7, BBICOTa KOTOPHIX OIpEe-
JISIET BBICOTY (PMIIBTPYIOIIETO CJI0s Ocaaka b.

Kamepa ocagkoyruiotHenus uepes Tpyoy 8 coemunsercs ¢ moTkoMm 10. Tak kak
YPOBEHBb BOJIbI B OCHOBHOM Kamepe BhIIe, ueM B JIoTke 10, To mox nelicTBueM 3ToM
Pa3HOCTHU-YPOBHEW BO3HMKAET LIMPKYJSALMS BOABI U3 OCHOBHOW KaMephl 4epe3 Tpy-
Obl 7 B KaMepy OCaAKOYIUUIOTHEHHs, a u3 Hee yepe3 TpyOy 8 B notok 10. [Ipu stom
BOJIa, CJIMBAIOIIAsACA B TPYOBI /, 3aXBaThIBACT BECh CJIOM OcCajiKa BbIIIE MUX YPOBHS.
Ocanok, nomajaas B KaMepy OCaJIKOYIUIOTHEHHMSI, OCAXAAETCS B MOJJOHHOM OCAaIKO-
ymiotHutene. [lo Mepe HakoIieHus: 0caioK OTBOJUTCA yepe3 natpyook 11,

[Ipouecchl, MPOUCXOIAIIME BO B3BEHIEHHOM CJIOE€ OCAJKOB, OYEHb CIIOXKHBI.
[ToaTOMYy TpYIHO ONpPENETUTh YUCICHHBIE COOTHOIICHUS MEXAY TpeOyeMbIM 3P dek-
TOM OCBETJICHUS] 1 OCHOBHBIMU NapaMeTpaMu B3BEUIEHHOT'O CJI0s, U pacYET OCBETIIH-
TeJeil OCHOBaH Ha MCIOJIb30BAaHUU PE3YJIbTATOB TEXHOJIOTMYECKOTO MOJETUPOBAHMS.

CHull pekomenayeT NpUHUMATL PACYETHBIE CKOPOCTU BOCXOSILETO ABUKEHHS KOa-

IyIMPOBAHHOM BOMBI HAJ CIOEM B3BECH YU JONIO BOJBI, YXOMALLYIO B OCAIKO-
YIUTOTHSIIOIIYIO KaMmepy K,
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CymMapHas 1I01aas 0CaaAKOOTBOIAIINX TPYO, M7, ompenensercs o hopmyse
__k-Q
1000 o,

rae Oor _ CKOPOCTh JIBUKEHHMSI OCAaJKa C BOJOW B OCAAKOOTBOISAIIHUX TPY-

6ax, mm/c (00braHO 0T =40...60 Mm/c);
3
Q — KOJIMYECTBO BOJIbI, IPOXO/ISIIEE YePe3 OCBETIUTEIh, M /C.

I[I/IaMCTp OCBCTIIMTCIIA OIIPCACIIACTCA 110 CIACAYIOINICMY COOTHOICHUIO

D= i{l_kaj'Q_'_ kgl
g @, 1000 @, 1000

BricoTa cosi B3BEIIEHHOTO OCaJKa NMPUHUMAETCS paBHOM 2...2,5 M, a 30HBI

OCBETJICHHUS HaJ cjioeM B3BecH oT 1,5 mo 2,0m.
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INPNJIOXEHUE A
MunucTtepcTBO 00pa3oBaHus U Hayku YenssOMHCKOM 00IacTH
['ocynapcTBenHoe Or0KeTHOE MpodeccHoHanbHOEe 00pa30BaTEIbHOE YUPEKICHUE
«HOxKHO-ypabCKUil TOCYIaPCTBEHHbIN TEXHUYECKHH KOJIIEIA)

OTYET

10 BBITIOJTHEHUIO JJaOOPaTOPHBIX paboT

MK 03.01 OyncTKa 1 KOHTPOJIb KA4eCTBA IPUPOJAHBIX U CTOYHBIX BO/

Brimomnun:

I'pynna:

[Iposepmur:

Yensbunck, 20
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