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AKT COTI'VIACOBAHUA

HA METOAHYECKHE YKA3aHHS 110 BHINOJHEHHUIO J1a00pPaTOPHBIX padoT
no MJIK 03.01 O4yucTka 1 KOHTPOJIb Ka4eCTBA NPUPOAHBIX M CTOYHBIX BOJ
Paszpgen 1. YyacTue B BbINOJHEHUN XUMHYECKHX H MUKPOOHOJI0THYECKUX
AHAJIU30B 110 KOHTPOJII0 Ka4eCTBa BOAbI
Tema 1.1 Xumus BoaAbl © MUKPOOHOJIOTHS
pa3padorannbie npenoaaBaresem IIIK Bogocnad:xxenue u BoJ00OTBeAeHHE
I'ymunoii FO.A., 17151 CTyIEHTOB CHIEHAJIBHOCTH
08.02.04 BoxocHa0:xeHue 1 BOJ0OTBEACHHE
I'BITIOY «IO:xHO-YPpanbCKuil rocy1apCcTBEHHbIH TEXHUYECKH N KOJJIeIHD

Mertoauyeckne peKOMEHAAIMM TI0 BBIMOJHEHHUIO JIa0OpaTOPHBIX padoT
npeaHa3HadeHsbl i oOyuaromuxcsa crneruanbHoctd  08.02.04 BogocnabxeHue u
BOJIOOTBEJICHHE.

JlaHHbIE METOAMYECKHE pa3paboTaHbl B COOTBETCTBHU C MPOTPaMMOit
poeCcCHOHATBLHOTO MOJYJISI, SIBJSIONMIETOCS YacThIO MMPOTPAMMbl  MOJATOTOBKHU
CIIeIMaIuCTOB cpenHero 3BeHa B cooTBeTcTBUM ¢ PI'OC mo cnenuanbHocTtu CIIO
08.02.04 BoxocHabxeHne ¥ BOIOOTBEAECHUE 0a30BOU ITOATOTOBKM B YaCTH OCBOECHUS
OCHOBHOTO BHjaa mpodeccuonansHoi nearenpHocT (BII): Beimonnenue pabot mo
OYMCTKE MPUPOJHBIX U CTOUHBIX BOJI M KOHTPOJIIO KAU€CTBEHHBIX MOKA3aTEIICH.

Hacrosmue Metognyueckue peKOMEHIAIUK 10 BHITIOJHEHUIO JTa00paTOPHBIX
paboT mpeacTaBisaloT co00il JabopaTOpHBIE 3aJaHUs M CIYXKAT U1 3aKPEIUICHHS Y
CTYJICHTOB 3HAHHU 110 XUMHH BOJIBI 1 MUKPOOHOJIOTHH.

Mertoaudeckne PEKOMEHJAIMKA TIO0 BBIMOJHEHHUIO JTA0OpaTOPHBIX paboT 110
TeMe «Xumus Bojbl U Mukpoouonorus» MJIK 03.01 «Ouunctka 1 KOHTPOJIb KauecTBa
MIPUPOJIHBIX U CTOYHBIX BOJI» COOTBETCTBYIOT YCTAHOBJICHHBIM TPEOOBAHHUAM H MOTYT

OBITh PEKOMEHIOBAHBI JIJISI KCIIOJIB30BAHMS B yIeOHOM IIpoIiecce.
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HOACHUTEJIBHAA 3AIIMCKA

Metoauyeckre pPEKOMEHJAIMK 0 BBIMOJHEHUIO J1Ta00paTOPHBIX paboOT Mo
[IM.03 BelnosnHeHre paboT MO OYUCTKE MPUPOJHBIX U CTOYHBIX BOJ U KOHTPOJIO
KAaueCTBEHHBIX MOKa3aTeleil mpenHa3HaueHbl sl 00y4aroIMuXCs M0 CHEeUUuaIbHOCTU
08.02.04 BonocHabxeHre U BOJOOTBEICHUE.

JlaGopaTtopHbie 3aHATHS SBISIOTCS BakHbIM 3neMeHToM MJIK. B mponecce
BBIMOJHEHUS JTJaOOPATOPHBIX PabOT 0Oy4YaroNIMecss CUCTEMATU3UPYIOT U 3aKPEIUISIOT
NOJIyYeHHbIE  TEOPETUYECKUE  3HAHUS, pPa3BUBAIOT  WHTEJUICKTyalbHbIE U
npodeccuoHaIbHble YMEHHS, (POPMHUPYIOT DSJIEMEHThl KOMMIETEHIUH OyIyIIux
CHEIUAHICTOB.

Meronuueckue  peKOMEHJAIMU  NpeJHa3Ha4eHbl IS OpraHU3alHH
BbINOJHEHUs JTabopaTtopHbix padoT mo MJIK 03.01. Ouuctka u KOHTPOJIb KauecTBa
IPUPOIHBIX U CTOYHBIX BO/I.

[Iporpammoii  mpeaycMOTPEHO  BBIOJIHEHHE 6 J1abopaToOpHBIX  padoT,
HAIPABJICHHBIX HA ()OPMHUPOBAHNE 2JIEMEHMOE CAEOYIOUUX KOMNEMEeHUUIL:

OK 1. BeIOupaTh crmocoObl pemeHus 3agad IpoQecCHOHATBLHON JeATeIbHOCTH,
IPUMEHHUTENBHO K Pa3IUYHBIM KOHTEKCTaM.

OK 2. OcymecTBinarh TMOWCK, aHAJIU3 W HHTEpIpETannio  uHOOpMaInH,
HEO0OXOIUMOM IS BHITIOJIHEHMS 3a71a4 MPOPECCUOHAIBHOMN S TEIIbHOCTH.

OK 3. [IInanupoBaTh ¥ PpEATM30BBIBATH COOCTBEHHOE TNPO(ECCHOHATHHOE W
JUYHOCTHOE Pa3BUTHE

OK 4. PaGortate B KOJUIGKTMBE W KOoMaHje, d(H(HEKTUBHO B3aUMOJCHCTBOBATH C
KOJUIEraMH, pyKOBOACTBOM, KIMEHTAM

OK 5. OcyniecTBnsiTh  YCTHYHO M THMCBMEHHYK0  KOMMYHHMKalUWIO  Ha
rOCyJapCTBEHHOM SI3bIKE C YYETOM OCOOEHHOCTEH COLMAIBHOIO U
KyJIbTYPHOI'O KOHTEKCTa

OK 7. CopelicTBOBaTh COXPAaHCHHIO OKPYXKAIOIICH CPeabl, PecypcocOepexeHHIo,
3¢ (PEeKTUBHO 1€MCTBOBATH B UPE3BBIYANHBIX CUTYyAIUSIX

OK 9. HcnonwzoBaTth HH(GOPMALUOHHBIE TEXHOJOTMU B MpodhecCHOHAIBHOMN



ACATCIIBHOCTU

OK 10. Ilonb3oBaThes npodeccuoHaIbHON JOKYMEHTAIMEN HA TOCYAapCTBEHHOM U
UHOCTPAHHOM SI3bIKE
[IK 3.1. PazpabarbiBaTh TEXHOJOTMYECKHH MPOLECC OYHUCTKM MPUPOJIHBIX H
CTOYHBIX BOJ
[IK 3.2. BBINOAHATP XUMHUYECKHE AHAIW3bI IO KOHTPOJIIO KadyecTBa MPUPOJIHBIX U
CTOYHBIX BOJ
[1IK 3.3. BBINOAHATE MUKPOOMOJOTMYECKHME aHAIM3bl MO KOHTPOJI KauecTBa
OPUPOJHBIX U CTOYHBIX BOJI
yMeTh:
—  BBIMOJHATh XUMHUYECKHE M MHUKPOOHUOJIOTMYECKHME aHAIM3bl IO
KOHTPOJIIO TEXHOJIOTMYECKUX MPOIECCOB U KauecTBa OYMCTKHU MPUPOJHBIX U
CTOYHBIX BOJ;
—  BBIIOJHATH KOHTPOJIb 32 COOJIIOJEHHEM 3KOJOTMYECKHX CTaHAAapTOB U
HOPMAaTHBOB I10 OXPAaHE OKPYkKatOUIEH CPEJIbI;
3HATh:
- TUrMeHNYecKre TpeOOBaHUS K KauecTBY MHUTHhEBOM BOJbI U CAHUTApHbIE
HOPMBI OYHIIEHHBIM CTOYHBIM BOJaM H BOJAaM BOJOEMOB pPa3IU4YHOIO

Ha3HAYCHUS;

— METO/IbI U MMAPAMETPBI KOHTPOJIS MPUPOIHBIX U CTOYHBIX BOJI.



INEPEYEHD JIAGOPATOPHBIX PABOT

IIM.03 BpinosiHeHHe padoT M0 0YUCTKE NPUPOIHBIX U CTOYHBIX BOJ U
KOHTPOJII0 KA4YeCTBEHHBIX IOKa3aTeJiei
MJIK 03.01. OuncTka 1 KOHTPOJIb Ka4ecTBA NPUPOJAHBIX U CTOYHBIX BOJ
cnenuanbHOcTh 08.02.04 BonocHaOxkeHe U BOJOOTBEACHNE

Ne mpaktrnueckoit Kon-Bo
Haumenosanue dopmar
paboThI 4acoB
JIaGopatopHas
Koarynsius kom1ouIHbIX pacTBOPOB A4 2
pabota Nel Ui g P p
JIaGopatopHas
HccnenoBanue ycTporcTBa MUKPOCKOIIA A4 2
pabota Ne2 A yerp P
JIaGopaTtopHas Omnpenenenne (HU3NIECKUX ITOKA3ATEIICH Al 5
pabota Ne3 BOJIBI
JIaGopatopHas
H
pabota Nod Onpenenenue pH Boabl A4 4
JIaGopatopHas Omnpenenenne METOYHOCTH U KECTKOCTH Ad 4
pabota Neb BOJIBI
Onpenenenrne XUMUYECKOTO U
JlaboparopHas
OMOXUMHYECKOTO MTOTPEOICHUS A4 2
pabota Neb
KHCIIOpoAa
16

Kpurepun ouenuBanus J1abopaTopHbIX padoT

5 6annoes

1) mpaBWIIBHO OIIPEAEIIIII ST OIBITA;

2) BBIMOMHWI PabOTy B TOJHOM O0BEME C COONIOACHHUEM HEOOXOIUMOM
MOCJIETOBATEILHOCTH MTPOBEICHHSI OIBITOB M M3MEPEHUH;

3) caMOCTOSTENbHO W pAIMOHAIBHO BBHIOpPAT W TMOATOTOBWIJI JJISi OIBITA
HEeoOXoauMoe O0OpyJOBaHHWE, BCE OMNBITHI MPOBET B YCIOBUSIX M PEXUMaX,
00ecIeunBaloIX MOJyYeHUE PE3YIHTATOB M BHIBOJOB C HAMOOBIIIEH TOYHOCTHIO;

4) Hay4yHO TpPaMOTHO, JIOTUYHO ONHCcan HAOMOICHHS W CHOPMYITHPOBAT
BBIBOJIBI M3 OTBITA. B MpeACTaBICHHOM OTYETE MPaBUIBHO M aKKypPaTHO BBITIOJTHHII
BCE 3aMMCH, TaOIUIIBI, PUCYHKH, YePTESIKH, TPAPUKU, BEIYUCICHUS U CIETal BEIBOJIHI;

7) DKCIEPUMEHT OCYIIECTBIISIET MO IJIAHY ¢ YYETOM TEXHHKH O€30MacHOCTH U

npaBuil paboTHI C MaTepuaIaMu U 000PYIOBAHUEM.
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4 banna

1) ombIT IPOBOJMI B YCIOBHUSX, HE 00SCICUMBAIONINX JOCTATOYHOW TOYHOCTH
U3MEpPEHUN;

2) vy OBLUTO AOMYIIECHO JBA-TPU HEI0YETa;

3) win He Ooiee OHOM HErpyOOii OIMOKU M OHOIO HEJA0YETa,

4) WM SKCIIEPUMEHT MPOBECH HE MOJIHOCTHIO;

5) win B ONMCaHWU HAOIOJCHUN W3 OMNbITA JOMYCTHJI HETOYHOCTH, BBIBOJIBI
c/ieJial HEeMoJIHBbIE.

3 banna

1) npaBHIBHO OMNMpPEAETHI IIeJb ONbITa; PadOTy BBINOIHSICT MPAaBHILHO HE
MEHEE YeM HAIOJIOBUHY, OJJHAKO 00BEM BBITIOJIHEHHOW YacTH TaKOB, YTO TMO3BOJISET
NOJIyYUTh TIPAaBWIBHBIC PE3YyJIbTaThl M BBIBOJBI 0 OCHOBHBIM, HPHHIIMITHAIBHO
BaYKHBIM 3aj1a4aM padOTHI;

2) win moaoop obopymoBaHUS, OOBEKTOB, MAaTEPUAJIOB, a TaK)Ke PabOTHI 1O
HayvaJly OIbITa MPOBEJ C TOMOIIBIO MPENoAaBaTENs; WM B XO€ MPOBEICHUS ONbITA U
U3MEpEeHU ObUTM TOMYIIEHBl ONTMOKM B OMUCAaHUM HAOIOAEHUM, POpMYyIUpPOBAaHUU
BBIBOJIOB;

3) OmBIT MPOBOJWICA B HEpAIMOHAIBHBIX YCIOBUSAX, YTO TPHUBEIO K
MOJTyYEHUIO PE3YJIbTATOB C OOJIBIIEH MOTPEITHOCTHIO; WIIM B OTYETE OBLIN JOIMYIICHBI
B 0OIIEH CIOXXHOCTH HEe Oojiee ABYX OMMOOK (B 3aMHCSIX €IUHUIL, U3MEPECHUSX, B
BBIYUCIICHUAX, rpaduKax, TaONHMIaX, CXeMaX, aHajJu3e IOTPEHIHOCTEH M T.JI.) HE
MPUHIIMITHAIBHOTO JIJISl JaHHOW pabOThl XapakTepa, HO MOBIUSABIIUX HA PE3yJbTaT
BHITIOJIHEHUS, WJIM HE BBHINIOJIHEH COBCEM WJIM BBIMOJHEH HEBEPHO aHAJIMU3
MIOrPENIHOCTEN;

4) pomyckaeT rpyOyio OmIMOKY B XOJ€ S3KCIepUMEHTa (B OOBSICHCHHH, B
odopmieHUN pabOTHI, B COOIOICHNN TIPaBUII TEXHUKH 0€30MMacHOCTH Tpu padboTe ¢
MarepuajiaMi W OOOpYJIOBaHHMEM), KOTOpas HCHPABISETCS MO TPeOOBAHUIO

IpCrnoaaBaTciisd.



2 banna

1) He ompenenuia CaMOCTOSTEIBHO IICJIb OIBITA; BBIMOJIHUI pPabOTy HE
MOJIHOCTHIO, HE TOJATOTOBUJ HY>KHOE O00OpYyJOBaHUE M OOBEM BBITIOJTHEHHOW 4YacTH
paboTHI HE MO3BOJISIET CACNIATh MPABUIBHBIX BHIBOJIOB;

2) WIH OIBITHl, HM3MEPCHHUsS, BBIYUCIICHUS, HAOJIOACHUS IMPOU3BOINIKCH
HETMPaBWIbHO;

3) wiu B Xoie pabOThl M B OTYETE OOHAPYKUJIUCh B COBOKYITHOCTH BCE
HEJIOCTaTKU, OTMEUEHHbIE B TPEOOBAaHUSX K o1leHKe "3";

4) nomyckaetr aBe (u Ooisiee) TpyOble OMIMOKH B XOJC JKCICPHMEHTa, B
00BbsSICHEHUH, B OOPMIICHUH PabOTHI, B COOJIIOICHUH TIPABUJI TEXHUKH O€30MaCHOCTU
npu paboTe ¢ BEIeCTBAMH M 000PY/IOBAaHHEM, KOTOPhIC HE MOXKET HCIPABUThH JIaXKe

I10 Tpe6OBaHI/IIO MperioaaBaTeJisd.



JIABOPATOPHAS PABOTA Ne 1

Koaryasiuusi KOJUIOUIHBIX PaCTBOPOB

Heab padorel: [IpuroToBiaeHre AUCIEPCHBIX CUCTEM, KOTOPHIE B JallbHEHIIIEM
MOT'YT OBITh UCIIOJIb30BaHBI JIJIsl UCCIICIOBAHMS UX CBOMCTB.

B oryere ykazarh crnoco0 MOIydeHHs 30Jis, PEAKIUI0 TOJYUYEHHUS TPYIAHO
PacTBOPUMOIO COeAUMHEHUS W (OPMYJy MHUIIEIUIBI, YYUTHIBAS HKCIEPUMEHTATLHO
HaWJEHHBIN 3HAK 3aps/1a KOJUIOMIHON YaCTULIBI.

Ob6opynoBanue U MaTepPUAJIbI:

1. XuMudeckue ctakaHduku EMKOCThIO 100 M.

2 ITunerku émkxoctrio 1, 2, 5, 10 M.

3. bropeTka.

4 Meiniodex AJjis 1uaan3a.

5} PacTtBopsI cosneil.

YMeTh:

- BBITIOJIHSITh XUMHUYECKHE W  MHUKPOOHMOJIOTMYECKHE aHaJM3bl IO
KOHTPOJIIO TEXHOJOTMYECKUX MTPOLIECCOB M KAYECTBA OUYUCTKHU MPUPOJIHBIX U CTOUYHBIX
BOI,

3HATh:

— METO/IbI U MMAPAMETPBI KOHTPOJIS PUPOJHBIX U CTOYHBIX BOJ.

Xoxa padoTsbl

1. ®usnyeckas KOHACHCAUUs (MeTOA 3aMeHbI PACTBOPUTEJIS)

30JIb CEPBI

K 50 mum Bomel mobGamistor mpu B30anThIBaHMM 1 M1 HachlleHHOTO (0e3
HarpeBaHus) pacTBOpPa CEPbl B alleTOHE WIJIM ITUJIOBOM crmupTe. T. K. cepa B BojE
HEpPAacCTBOpPUMA, TO TMPHU ITOM OOpa3yrOTCsS MeIbYalIliie €€ KOJUIOMIHBIE YaCTHIIHI,

B3BCIICHHBIC B BOJC. Ha6m0):[aeTc;1 SABJICHHUC OIIAJICCOCHIINH.
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Kak moctpoensl wmunemisl B 3TOM  30JI€6  —  HEW3BeCTHO. Pomp
CTAOMIM3UPYIOIIETO BEIECTBA, UTPAIOT MPOAYKTHl OKUCJICHUS COUPTA U MPUMECH,
uMeromuecs B cepe. 307U Cepbl, MOJIYYEHHbIE IO 3ITOMY METOAY, SIBISIOTCS
TUIMUYHBIMA  JTHO(POOHBIMH 30JIIMH W JIETKO KOAryJIHpyIOT TpH J00aBICHUN
ANeKTponauTa. YacTHIIbI cephl 3apsyKEHbl OTPULIATENBHO.

2. XuMHn4ecKasi KOHACHCAIUA

PEAKIIMN BOCCTAHOBJIEHNA. 30JIb JUOKCHUJIA MAPT"AHILIA

5 mn 1,5% pactBopa KMnOg4 pazbasnsitor Bogoi 10 50 mu. B paz0aBieHHbIN
pacTBOp BBOAAT mo KarisaMm 1,5-2 ma 1% pactBopa NaS;03. O6paszyercsi BUIITHEBO -
KpacHBIH 30J1b AUOKCHIA MapraHIa.

PEAKIINU TIPOJIM3A. 30JIb TUIPOKCHUIA XEJIE3A (I1I)

Peaxnus nonydenust Fe(OH)s uner no cxeme:

FeClz + 3H,0 = Fe(OH); + 3HCI

[ToBepxHOCTHBIE MOJIeKYJIbI arperata Fe(OH)s Bctynatot B peakuuto ¢ HCI:

Fe(OH)z + HCI = FeOCI + 2H,0

Mounexynbl FeOCI, noaseprascey auccormaiuu, oopasyor wonsl FeO" u CI-.
JlanHO€ 0OCTOSTENHCTBO HEOOXOAMMO YUECTh MTPU COCTABICHUH (POPMYIIHI MUIIEILIIBI.
st momyuenus 3015 Fe(OH)z k 50 mut kumsimie BoAbI 1Mo KarwisiM ao0asisiior 5-10
mi 2% pactBopa FeCls. 3051b UMeeT MHTEHCUBHBIN KPAaCHO — KOPUYHEBBIN IBET.

PEAKITH JIBOMHOI'O OBMEHA. 30JI1 BEPJIMHCKOM JIA3YPU

a) K 20 mn 0,1% pactBopa Ks[Fe(CN)s] mpubaBisitor mpu SHEPrUIHOM
B30anTeiBaHuu 5-6 kamenb 2% pactBopa FeCls. Ilomy4aroT 3016, OKpalieHHBIN B
TEMHO — CUHUM LIBET.

0) K 20 mu 2% FeClz npubaBnstoT nmpu 3 HEPTUIHOM B30AITHIBAHUH 5-6 Kameb
0,1% pactBopa K4[Fe(CN)g]. ITonyuaror 30J1b, OKpaIICHHbIN B 3€JICHBIH LIBET.

Yem oTnmgaroTcs noiydeHHble 30m? OTBET 000CHYMHTE.

3. MeToabl qucneprupoBaHus (MenTU3anus)

30JIb BEPJIMHCKOM JIA3YPHU. B npo6upky x 5 mi 2%-ro pactBopa FeCls
npubasisioT 1 Mt HaceimeHHoro pactBopa Ka[Fe(CN)s]. Ocamok oTGMIBTPOBBIBAIOT

Y TIPOMBIBAIOT JTUCTHIUIMPOBaHHOU Bojo. [Ipu o6paboTke ocanka Ha QuiasTpe 3 M
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0.11 pacTtBOpa mIaBenaeBOM KUCIOTHI (MENTU3aTOp) (PUIBTPYETCS 30Jb OECpPIMHCKOMN
NasypH, OKpalleHHbIM B cuHuii 1BeT. Anmon C204% cumbHO amcopOupyercs Ha
YacTHUIIAX OCajJKa, coolUIas MM 3aps U arperaTuBHYIO ycToiunmBocTh. Hamwuiumre
dbopmyITy MULIECILITBI.

4. 3HavyeHHe KOHUEHTPAIMU PeArMPYIOIIMX BelIeCTB ISl MOJy4YeHHs
KOJUIOUIHBIX PACTBOPOB

Pa3Mepsl yacTuil mpu peakinusx JBOWHOIO OOMEHa, B pe3yjibTaTeé KOTOPOTO
MOJIy4alOTCsl HEPACTBOPUMBIC MPOAYKTHI, 3aBUCIT OT KOHIEHTPAIUU PEearupyrommx
BemecTB. Ilpy OuYeHb BBICOKUX W OYEHb HHM3KUX KOHIEHTPALMIX MOJy4aroT
BBICOKOJIMCIIEPCHBIE (KOJUTOMAHBIE) CHUCTEMBbl. B mepBoM ciydae 3TO OOBsiICHsAETCA
BO3HMKHOBEHHEM  OJIHOBPEMEHHO OYEeHb OOJBIIOrO  KOJMYECTBA  ILIEHTPOB
KPUCTATU3AIMKN  (3apOJABIIIEBBIX IEHTPOB), YTO CBSI3aHO C PaCXOJIOM BCETO
pearupyloniero BeliecTBa. BO3MOXHOCTH JadbHEHMIIEro pocTa YacTUIl 3TUM
OTrpaHUYUBAETCS.

B cayuae HM3KHMX KOHIIEHTpaluii BECh BO3MOXKHBIM M30BITOK BEIIECTBA
pacxonyercs Ha BO3HUKHOBEHUE CpPAaBHUTEIBHO HEMHOTOYMCIEHHBIX LIEHTPOB
KPUCTAJUIA3AMHA, W JAJbHEUIIMKA POCT YacTUIl TEM caMbIM HcuepnbiBaeTcs. [lpwu
CPEIHUX KOHIEHTPAIMIX PEarnpyrolux BEIIECTB MOIydYaroTCs TpyOoaucCIepCHbIS
YaCTULlbl, BBINAAAIOIINE B OCAJIOK.

a) B crakan Ha 100 M nvamuBatot 5 mi 0.0051 pactBopa FeCls u no6asmstor 5
min 0.0051 pactBopa Ku[Fe(CN)s]. Paszbamnsror momydeHHbIH pactBop S50 M
JTUCTHILTUPOBAHHON BOIbI. [lomy4aeTcst mpo3payHblii 3076 OEPINHCKON JTa3ypH.

0) BBIMOTHSIOT TO e, 9TO U B OIBITE a), Oepsi pacTBOPHI KOHIIeHTparme 0. 1H.
N3 myTHOTrO pacTBOpa BhIMAAAET OCAJ0K OEPIUHCKOM J1a3ypH.

B) B ctakan Ha 100 mu HanuBaroT 5 mut HackieHHOro pactsopa FeClsz u 10 mn
Haceimennoro pactsopa Ka[Fe(CN)s]. O6pa3syetcst cTymHeoOpa3Hblii ocagok. YacThb
MOJIYYEHHOTO OCaJIKa MEPEHOCAT B cTakaH co 100 My AUCTHIIMPOBAHHOW BOJBI U

pa3memuBaroT. [lonyyaercs ycTONYMBBIN 301 OEPIMHCKOMN JIa3ypHu.
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5. Ilosnnyuenue ruApoGpuIbLHBIX 30J1eil. 30JIb KpaxmaJia

JInodunbHbIE 3011 NOAy4YalOT nyTeM pactBopeHus BMC B cooTBETCTBYIOIIEM
pacTBopuTese: OEIKOB - B BOJIE, KaydyKa - B O€H30J1€, IIEUTI0JI03bI - B 3QUpe U T.J.

JInounbHble 307U 00J1aJal0T 3HAYUTENIBHO OOJIbIIEH YCTOMYMBOCTHIO IO
CpPaBHEHUIO C JIMO(YOOHBIMH, TIOFTOMY OHHU MOTYT OBITH MOJYYEHBI B CPABHUTEIBHO
BBICOKMX KOHIEHTpalUMsIX M 001a7aroT OONbIION BA3KOCTBIO M OCMOTHYECKUM
napiaeHueM. [loBblllIeHHE KOHUEHTpalUu JUOQUIBHBIX 30JIed NPHUBOIUT K HX
3aCTYJHEBAHUIO — MIEPEXOY B I'eiH.

0.5 r xpaxmasia THIaTEeJIbHO pacTUpaioT B GappopoBOil CTymKe, NEPEHOCAT B
dapdopoByto Halieyky U nepeMemnBaiT ¢ 10 M1 AUCTUIIMPOBAHHON BOJBI, TIOCIIE
yero a06asistor enie 90 Mt Boabl. 3aTeM MpU MOCTOSHHOM MOMENIMBAHUU JTOBOJIST
MOJIyYeHHYI0 CMECh Kpaxmalsia B BojJie 10 kuneHus. [locie HeCKOIbKHX BCKUIAHUN
nonydaerca 0.5% onanecuupyromuid 301b Kpaxmaja. 30JIb COXPAHAIOT st
najabHenIen padoThl.

2.Koaryasiuusi

HEJb: onpenenuTs 3HAK 3apsiia KOJUIOMIHBIX YAaCTUIl U ONPEAEIUTh MOPOTH
KOaryJisiiuu 3075 (10 yKa3aHUIO MpenojaBaTess) Mpu JCHCTBUM MOHOB Pa3IMYHOIO
3apsna, nposeputh npasuio Llynsue — [Napau.

[Ipu3HakoM Koaryjisiuu CIYXWUT TIOMyTHEHUE 30Js1 W JajbHEMIIee
oOpa3oBaHue ocaaka. MHHHUMajbHAsE KOHIIEHTpAlMs 3JEKTPOIUTA, BbI3bIBAIOIIAS
SBHYIO KOAryJisIIMIO, Ha3bIBA€TCS MOPOrOM Koaryisuuu 3oiied (Mmoiw/in). Iopor
KOaryJsilMM 3aBUCHUT KakK OT MPUPOJABI BJEKTPOJUTA, TaK M OT BaJCHTHOCTHU

KOoaryJaupymoliero uoHa. [lopor koarynsiu y BEIYUCISETCS TI0 popMyIie:

— C3]lv3]l
=V (1)
30714
rae Vsom — 00BeM 3oiisa, B3gToro misa koaryisiuuu, C,, — MoJsipHas

KOHIIEHTpAIIMSI pacTBOpa 3JEKTPOJIUTA, V,; — 00bEM 3JIEKTPOJINTA, TOIIEAIIECr0 Ha

KOaryJsimuro 30J14.
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W'=730:11:1 — npasuno Llynsue — Capau.

yiy'ly

B Tpu umcThle mpoOMpKH HAIMBAIOT MO 1 MIJI MCOBITYEMOro 30Js. 3aTeM B
npoOUpKU AO0ABISIIOT MO KAIUISIM PacTBOPHI cleaytomux coiseit: 31 pactop KCl,
0.25 1 pactBop K2SO4 1 0.001 1 pactBop Ks[Fe(CN)s].

[locne kaxxaoro A00aBIEHUS AIEKTPOIHUTA MPOOUPKHU C 30J€M BCTPSIXUBAIOT,
HaOmoast 3a TMOJIOKEHUEM 30Ji. SIBHOE TIOMYyTHEHHE 30Ji1 NPUHUMAIOT 3a
KOAryJIsIUIO U ONPENESIOT MOPOT KOAryJIsiuu.

3.CpaBHeHHe YCTOMYMBOCTH TUAPOGHMIBHBIX M TMAPOGOOHBIX 30J1eH K
AEMCTBHIO 3JIEKTPOJUTOB

B nBe npoOupku moMemarT Mo 5 MJI MOJyYeHHBIX paHee 30Jield OepIIMHCKOM
nazypu (WU 30181 THIIPOKCHIA Kejle3a) M Kpaxmaia. B kaxmyro u3 mpoOupoK Mo
KaruisiM  100aBIsioT  HackimeHHbl  pacTBop (NH4)2SOs 10 koarynsmnuu  30I1€H.

OHpC}ICHHIOT N CPABHUBAIOT IIOPOT'U KOAT'yJIAIIUU.

Bonpocshl KOIOKBHYMA

1. [lonsitue  mucnepcHoit  cuctembl.  OCOOEHHOCTH  KOJUIOMJIHOTO
COCTOSIHUSI.

2. Kiaccuduxanys 1uCiepcHBIX CUCTEM.

3. Cnioco0bI OTy4YeHUST TUCTICPCHBIX CUCTEM.

4, CriocoObl 0OUMCTKH 30711,

5. Crpoenune MHATICIUTBI THAPO(HOOHOTO 30714,

6. [TonaTue xoarymsuunu. Koarymamus anexkrponuramu. [Ipasuno lynsne

— lapan.
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JIABOPATOPHAS PABOTA Ne 2

HccnenoBanue ycTpoiicTBa MUKPOCKONA

Hean paboThI: U3YyYUTh CTPOEHUE MUKPOCKOMIA

IIpubopsbl 1 MaTepHaJIbI: MUKPOCKOIT JAOOPATOPHBI.

yMeThb:

- BBITIOJHATh XUMUYECKHE W MHUKPOOMOJOTHYECKHME aHAIM3bl IO
KOHTPOJIIO TEXHOJIOTMYECKHUX MPOIECCOB U KAYECTBA OUMCTKH NPUPOIHBIX U CTOYHBIX
BOX,

3HATH:

— METO/IbI U TapaMEeTPbl KOHTPOJI NPUPOIHBIX U CTOYHBIX BOJ.

IHopsinok padoThI

ImoanoKKa OCHOBaHUS,
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2- OCHOBAHHE C BBIKJIIOUATETIEM,

3.0CBETUTEIb,

4. xougencop A6oe,

S-MPEIMETHBINA CTOJUK C U3MEPUTEITbHBIM HOHUYCOM,

6 nepskarenb mpemnapara,

7- OOBCKT UBHI,

8- peBoJibBepHas roJioBKa,

9- okyJsIpHI,

10- amanTep Buaeo/GpoTo HACAAKH,

11- TpuHOKYNIApHAs HAacaaKa,

12 - peryasTop SipKOCTH OCBETUTES

YcTpoucTso:

[Ipu pabote B MpOXOASIIEM CBETE JIyd, OTPAKEHHBIH OT BOTHYTOrO 3epKaia
OpOXOJAIMi 4epe3 nuadparmMy U MPEAMETHOE CTEKJIO, OCBEHIAET MpPO3payuHbId
npernapar, HaKpbhIThI TOKPOBHBIM CTEKIIOM.

Mukpo o0bekTuB (8%, 20x wmm 40X) oOpasyeT uzoOpakeHue Ipernapara B
(oKaIbHOMN MIOCKOCTH OKYJISIpa.

VYBenuueHne MUKPOCKOTA OMPEICNSIeTCs] YMHOKEHUEM YBEIMYCHHUM OKyJsipa
00BEKTHBA.

MUKpPOCKON COCTOUT U3 CIAEAYIONIUX OCHOBHBIX YacTEH: OCHOBaHUS, KPOILIHUTE,
TyOyconmep:kaTeys, TPEIMETHOrO CTOJMKAa C MEXaHM3MOM  TEpPEeMEIICHUs,
PEBOJIBBEPHBIN TOJIOBKA C OOBEKTHBaMHU, TyOyca C MAaHKPATHUYECKHM OKYJISPOM,
OCBETHUTEIBHOIO YCTPOUCTBA.

[Tpumevanne: B cBsA3m ¢ MOCTOSHHOW pPabOTOM IO COBEPIICHCTBOBAHUIO
MHKPOCKONA B KOHCTPYKIHIO MOTYT OBITh BHECEHBI HE TPUHIUITUAIIEHBIE U3MEHEHMUS,
HE OTPaKCHHBIE B HACTOSIIIEM U3JAHUU.

OcHoBaHMe MpPEJCTaBIsACT COOOW JHUTYIO JIeTallb, K KOTOPOMl MpU MOMOIIU
mIapHUpa KpemuTcs KpOHIUTeWH - TyOycoxaepxarciab. K HibkHedl (OMOpHOIN)

INIOCKOCTH OCHOBAHHWA IPUKPCINICHBI HOXXKHM M3 IINIACTHKATA, IIPCAOTBPpAllarOIIHC

16



CKOJIb)KEHHE MHUKPOCKONA IO HAKIOHHOM TMOBEPXHOCTH U  3allUIIAOLINE
MOBEPXHOCTH CTOJIA OT MOBPEXKACHUIA.

KpoHureiH-typycoaepxartenb - JUTasl J€Tajb, JKECTKO COEAMHSIONIas
OCHOBHBIE Y3JIbl M JI€TaJd MHUKPOCKONA: MEXaHU3M IMEpPEMEIIEHUs MPEeIMETHOIO
CTOJIMKA, PEBOJBBEPHYIO T'OJIOBKY C MAaHKPATUYECKUM OKYJISIPOM M OCBETHTEJIBHOE
YCTPOUCTBO.

- IepPEKITI0YaTENbh CBETOBOTO MOTOKA,

- IITATUB,

- pyuka rpy0oil HacTpoiiKHu,

pydKa TOYHOW HACTPOMKH,

KOaKcHallbHas pydyKa MepeMeIleHus rpenapara.

[apHup MO3BOJISET U3MEHATH YroJ HaKJIOHA KPOHIITEHHA-TyOycoaepKaTers,
a cieaoBaTeNnbHO, 1 TyOyca ot 0° 1o 90°.

TyOyc ¢ maHKpaTUUCCKUM OKYJISIPOM - METaJTn4yecKkas TpyOKa ¢ HEChEMHBIM
NaHKPAaTUYECKUM

PeBonbBepHasi TOJOBKa MpeACTaBiIseT coOoil moiychepuyeckyro neraib, B
KOTOPYIO 3aKpEIICHBI MUKPOOOBEKTHUBHI. [ToBopoTom PEBOJILBEPHOM
TOJIOBKMBO3MOKHO  TIOTIEPEMEHHO  HCMOJB30BaTh OOBEKTUBBI, COBMEIIAsi U3
ONTHUYECKUE OCH C ONTHYECKOM OChI0 MHUKpOCKoma. @P@ukcanus MNOJ0KEHUS
00BEKTUBOB O0eCIeYnBaeTCsl (PUKCATOPOM, PACIIONIOKEHHBIM BHYTPH PEBOJIBBEPHOM
TOJIOBKH.

[IpeaMeTHBIN CTOJNMK UMEET B LEHTPE OTBEPCTUE ISl HAOJIOACHUS Mpernapara
B mnpoxondmeMm cBere. CHU3Yy K MPEAMETHOMY CTOJMKY KpEMUTCS IHCKOBas
nuadparma c orBepcTusiMu nuamerpamu 2, 4, 8§ w 16 MM, KOTOpbIE MOTYT
(UKCHPOBAHO YCTAHABIMBATHCS COOCHO C OTBEPCTHEM B MPEIMETHOM CTOJIHKE.
Kpome storo, nmuadparmammeer naroe puxcupoBaHHOE pabodee MOJIOKECHHE, TPH
KOTOPOM IOJTHOCTBIO MEPEKPBIBAETCS OTBEPCTUE B MPEAMETHOM CTOJIMKE M CBET OT
OCBETUTEILHOIO YCTPONCTBA HE MOMAJaeT Ha npenapat. B 3ToM nmosoxeHnu umeeTcs
BO3MOXKHOCTh IPU JIOCTATOYHOM OCBEIIEHHWM paccMaTpuBaTh IMpenaparbl B

OTPa’>XCHHOM CBCTC.
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Ha BepxHell MIOCKOCTH CTOJIMKA MMEIOTCS JBa JAepKarens s (QUKCaluu
npemnapara.

[Ipy momomm MaxoOBHKOB MEXaHM3Ma NEPEMENICHUS] TPEAMETHBIN CTOJIMK I1€-
peMeniaeTcs BI0JIb ONTUYECKON OCH.

C uenblo mpeaoXpaHEHUs paccMaTpPUBAEMOTO Mpemnapara OT MEXAHUYECKUX
MOBpeXKACHUNH KopmycoM oObekThBa 40X, TMepeMelieHue CTOJUKa BBEPX
OTPAHUYMBAETCS YIIOPOM.

OcBeTuTeNbHOE YCTPOUCTBO MPEACTABIsICT COOOM BOTHYTOE 3€PKajo B ONpaBeE.
OmpaBa BCTaBIseTCS B BWJIKOOOpA3HBIM TOBOPOTHBIN JepikaTesib. B0O3MOXKHOCTH
BpAIllEHUSI OCBETUTEIILHOTO YCTPOWCTBA, BOKPYT JIBYX B3aUMHO TMEPIECHAUKYJISIPHBIX
oceil MO3BOJISIET HAWIYUYITUMU 0Opa30M HAmNpaBUTh CBET OT MCTOYHHKA OCBEIICHUS
Ha UCCJIeAyEMBbI Mpenapar.

MUKpPOCKOT MOXET KOMIUIEKTOBATHCSI OCBETUTENIEM, PAOOTAIOIIUM OT CETH Ye-
pe3 OJIOK MuTaHus U Ha OaTapeikax, MO3BOJSIONIMM paccMaTpHUBaTh HCCIIEIyeMbIe
00BEKTHI B €1a00 OCBEIEHHBIX MoMelnleHusXx. [Ipu pabore ocBeTUTENs B aBTOHOM-
HOM PEXHUME HCIOJIB3YIOTCS JIBE MaIbUUKOBBIE OaTapeiiku pasmepom AJIJI 1,5 B..
BpeMs HEMIPEPHIBHON paboThl ocBeTUTENS -30 MUHYT, PU MEPUOANUESCKOM OTKIIIOYE-
uuu 1,5-2 Jaca,

Barapeiiku, nmeronine B KOMILIEKTE OCBETUTENS, K MOMEHTY MOKYIIKH MIpEeaHa-
3HAUEHbl TOJBKO MJisi MpoObl. BO3MOXXHO, 4TO OHM HE BBIPAOOTAIOT BECh CPOK
CITyKOBI.

JIns 3aMeHbl OaTtapeek BBIABUHYTh BEPXHIOK KPBIIIKY KOpIyca, HEOOXOJIUMO
COOJI0IaTh YCTAaHOBIEHHYIO TOJIAPHOCTb.

IToaroToBka k pabdore:

[Ipn nmosryyeHnM HOBOIO MUKPOCKOIIA IPOBEPHTE COXPAHHOCTh YIIAKOBKHU.

[locne TpaHncnopTupoBaHusa (WJIM XpaHEHHUs) NPU HU3KUX TeMIlepaTypax
MHKPOCKON B TPAHCIIOPTHOW Tape BBIAECPKU T€ B NMOMELICHUU Ipu Temmeparype

20+5 He MeHee 4 4yacoB U 3aTEM PaCIaKOBbIBAUTE.
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Buumanue! Jlist coxpaHHOCTH MpUOOpa MpU XpaHEHWU U TPAHCIIOPTUPOBKE
Mpou3Be/IeHa KOHCEpBAllMi TOJIOBOK KpemexxkHbix neraneir. Ilepen pabotoi
HEO0OXOJIUMO YAAIUTh CJIeIbl KOHCEPBAIMOHHON CMa3KH.

OcBOOOAMB MHMKPOCKOI OT YMHAaKOBKH, MPU HEOOXOJAUMOCTH OCTOPOXKHO
BBEpHYTh TYOyC B KPOHIITEHH-TyOycoaepxKaTelb - IPUOOP TOTOB K padoTe.

[lopsanok paboThI:

KauecTBO M300pakeHUsI B MUKPOCKOIIE B 3HAYUTEIILHOW CTENIEHU 3aBUCTH OT:
OCBEIIEHHS, TTOATOMY HAaCTPOWKa OCBEIICHUS SIBJISCTCS Ba)KHOW MOJITOTOBUTEIBLHOMN
OIepaIuen.

CgeT ucTouHMKa (OKHO, JIaMIia) JIOJDKEH OCBEIIaTh 3epKaJI0 paBHOMEPHO U Ha-
IpaBJIsAThCS MOCIAEIHUM depe3 nuadparmy mna npenapat. Habmonas B okyssip, moBo-
payuBaiiTe 3epKajio J0 TeX MOp, MOKa BCE IMOJIe 3PEHUS HE OKAKETCS PaBHOMEPHO
OCBEIIEHHBIM.

Ecnm B kadecTBe MCTOYHMKA CBETAa B3sTa JIamMIla, TO MOYET BBIPHUCOBATHCSA
cBeTAIasicd HUTH Jamibl. M30aBbTech OT 3TOr0, Jake €CiH MPH 3TOM MPOU30UIET
YMEHBIICHHE SIPKOCTU OCBEUICHUS TOJIs M300pakeHus. s paBHOMEpHOTO OCBellle-
HUSI 00BEKTa MOCTaBbTE MEXKY JaMIION M 3€pKaJioM IKpaH U3 ManmupoOCHON Oymaru
WIM MaToBoe CTekso. YToObl CBEeT He clenuil HaOmojaTens W 3€pKajlio He
3aKpBIBAJIOCh IPEAMETHBIM CTOJIMKOM, JIAMITy CTaBbTE JaJIbLI€ OT MUKPOCKOIIA.

HactpouB 3epkasio, W MNpaBUIBHO PACIOJOKUB HCTOYHUK OCBEUICHUS,
npousBoanuTe PoKycupoBKy. @OKYCHPOBKA OCYIIECTBISICTCS BPAIIEHUEM MaXOBUKOB.
Bpaiast MaxoBUKH OIyCTUTE CTOJIMK, MOJIOKUTE HA HETO UCCIEAYEMBbI Ipenapar u
3aUKCUPYUTE €ro NpKUMaMH. 3aTeM, MOJHHMAs CTOJNHK, CIEIUTE, YTOObI OH
MEPEMECTHIICSI HECKOJIBKO BBIIIE CBOEr0 padoyero IMoJIOKEHUs, T. €. MOKPOBHOE
CTEKJIO OKa3aJioch ObI OT MEPEIHEH JTHMH3bI 0OBEKTHUBA 8X HA PACCTOSHUU 6-:-8 MM, a
s oobekTuBa 20x- 1mm, mis oobektrBa 40x- 0,5 mm. HaGmomas B oKyJsip, OUYeHB
MEJIJICHHO OIyCKalTe CTOJMK 10 TeX TMOop, MOKa B MOJie¢ 3PEHUsI HE MOSIBUTCA
n3o0paxenue oObekTa. [lpu (QokycupoBke T™OJIE3HO OCTOPOXKHO TMEPEIBUTaAThH

I/ICCHeI[yeMBIﬁ 06’[)6KT, T.K. IIOABHXKHOC H306pa>1<eHHe ropasgo JICrdc 3aMCTHUTh, YEM
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HenoaBwkHOoe. Halinsg m3zoOpaxeHue, eme Oojee MEAJICHHBIM BpalleHUEM pPYyuyeK
nobeiTecy Hanboee pe3Koro N300pakeHus 00bEKTA.

[Ipu mnosiBmeHnn oOBEKTA WM €ro MPU3HAKOB B Toye 3peHus (mpu
(GoKycHpOBKE) MONPOOYHTE MEHATHh OCBEIICHHE, M3MEHss HAKJIOH 3epkaia. Yacto
OBIBaCT TaK, YTO OOBEKT BHUAMMBIN IUIOXO B MPSIMOM CBETE, XOPOIIO BHUJACH MpPH
KOCOM majeHuu nydeil. Horma uccieayembiii 0OBbEKT Jydllle BUJEH MpPHU Cladom
ocBelieHnd. B 3Tux ciydasx mojie3Ho MpUMEHSTh quadparmy.

DOKyCUPOBKA MOXKET CUMTAThCS 3aKOHYEHHOM, Korja OyayT yCTpaHEHBI BCe
HEJIOCTaTKU M300paKeHUsI B BHJE TOJIOC, MSTEH, OJIMKOB. Xoporieh (poKycupoBKOn
MOYHO Ha3BaTh TaKylo0, PU KOTOPOM TJIa3 COBEPIICHHO HE YTOMIISIETCS.

Y1nop B MUKPOCKOIIE TIPH BBIMTYCKE C 3aBOJIa OTPETYJIUPOBAH HA TOJIIIUHY Mpe-
napara, 0ObIYHO MPUHATOTO B CPEIHMX IIKOJIAX: MPEIMETHOE CTEKIIO TOJIIMHON OT 1
10 1,9 MM 1 nokpoBHoe crekiio Toimuuaon 0,17 mwm. Ilpu sTom ynop obecrieunBaer
JIOCTaTOYHBINA 3a30p MEXAY KOPITyCOM OOBEKTHBA M TOBEPXHOCTHIO MOKPOBHOTO
CTEKJIa.

[Ipu TommuHe, mnpenapaTtoB, OTIMYHOW OT BBIMICYKa3aHHOMW, COOIIOIaNTe
OCTOPOXXHOCTh TIpH (OKYCHPOBKE, TaK Kak pabouyee pacCTOSHHE HE BEJIHKO, Y
oObekTBa 8x-8,9 MM, y obbektuBa 20x-1.8 mMm; 40x-0,73.mMm.IIpu mocTossHHOM
pabore ¢ mpemnapaTam, HUMEIONMMHU TOJIIWHY, OTIUYHYIO OT BBIIICYKA3aHHOM,
CIeNyeT TPOUM3BECTH TMEPEPEeTyIMPOBKY yIopa MyTeM Oclia0JeHus BHHTA,
YAEPKUBAIOILIETO TJIACTUHY YIMOpa IMOJBHXKKON Ha HYKHYIO BBICOTY BHYTpPEHHEU
(MOABMIKHOM) TIACTUHBI yropa 1 Tocienyromel 3aTsKKH OCIabIeHHOTO paHee
BHUHTA.

[Ipn u3yueHun mnpenapatoB PEKOMEHIYETCA CIEIYIOIUA MOPSAI0K padoT
CHauana; UCnoJIb3yiTe OKYJSIp HAUMEHBIIEro YBEJIMYEHUSI U OOBEKTUB 8X MOUCKOB
YCTAHOBUT TIpernapaT B LIEHTPE MOJs 3peHHs (MHauY€ OH MOXKET BBIUTH W3 MOJIA
3peHHs] TpPU CMEHE OOBEKTUBOB), 3aTE€M UCIOJB3YHTE OOBEKTUB OOJIBIIETO
yBeJIM4eHUs - padouwmii. [locae cMeHbl 00BEKTHBOB MPOU3BOAUTE MOA(POKYCHUPOBKY.
Jns mosiydeH HauOOJIbIIeH YBEIWYEHUSI MCIOJB3YyHTE OKYyJsp ¢ OOJIbIIUM

YBCIIMYCHUCM.
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Pekomennyercss HabmonaTh OOBEKT B MHUKPOCKON IOMNEPEMEHHO OOOMMHU
rJla3aMi M OCTaBIIITh OTKPBITBIM CBOOOJHBIM TIJa3, YTO MPEAYyNpeKaacT €ro
yromienus [IpaBuna skcrmyaTanuu

MuUKpOCKOT BBIMYCKAETCSl TIIATEIBHO MPOBEPEHHBIM M MOXET O0e30TKa3HO
CIIY>KUTh: TPOJOHKUTEIBHOE BpeMs, HO JUIsl 3TOTO HEOOXOJMMO COJIepXkKaTh €ro B
YUCTO TPEJAOXPaHATh OT MEXAaHWUYECKUX IMOBPEXKJEHUNU U COONIOJaTh MpaBuia
JKCIUTyaTauuu. J[ns CcoXpaHEHUs BHEIIHErO0 BHJA MHUKPOCKOINA MEPUOIUYECKU
npotupaite candeTrkoil, cierka CMOYEeHHON OECKHMCIOTHOM CMa3KoW (Ba3eJMHOM),
pEeABAPUTEILHO YJIAJIUB MbLIb, & 3aTEM HACYXO MPOTUPANTE YUCTOU candeTkon

Conepxute uuctoTe caldeTkd, TNpeaHA3HAUYCHHBIE JJI1  yXoda 3a
MHUKPOCKOTIOM.

TiaTenbHO yaansiTe )KUIKOCTH, IMOTAIA0IIHME HA MUKPOCKOT BO BpeMsl paboT
OOpamaiite ocoboe BHUMaHHUE HA YHUCTOTY ONTHYECKUX JieTajieil, OCOOCHHBIX:
oOBvekTHBOB. He kacaiiTech majbllaMu MOBEPXHOCTEH JHMH3. JlJIT YMCTKU BHEUTHUX
MOBEPXHOCTBIX JIMH3 OT MBbUIM MCTONB3YHTE caleTKy UIU MATKYI0 00€3KUPEHHYIO
KUCTOUYKY. Eciam mocne ynaneHus NbUIM MOBEPXHOCTh JHUH3bI BCE JKE€ OCTAaETCAd U
JOCTATOYHO YHCTOH, TO TPOTPUTE CE€ MATKOM caleTKor, cierka CMOYCHHOM
CIUPTOM U 3PUPOM, HE JOIMYCKAasi CHJIBHOTO YBIQKHEHUS MMOBEPXHOCTHU JIMH3 dTUMU
KHUJKOCTSIMU BO M30€KaHHE PACKICHKHU U BBIMAJEHUIO JIUH3. [IbIIb ¢ MOBEPXHOCTH
rIIyOOKO CHASIICH ompaBe JWH3BI OOBEKTHBA YyAAIAUTE BAaTOM HAaBEPHYTOH Ha
Majouyky W3 JAPEBECHHBI, H cojaepxamieii cmon (Oepesza, myd, ocuHA) M cClerka
CMOYCHHOM B CIIUPTE WK dHpe.

3amMeTuB, 4TO CMa3Ka B MOABUKHBIX YaCTAX MUKPOCKONA CUIIbHO 3arpsA3HUIIACH
3arycrena, CMOMTe OEH3MHOM U BBITPU T€ TPYIIHECS MOBEPXHOCTU YHUCTOU
candeTKoil, 3aTeM CMa)XbTe UX OECKUCIOTHON CMa3KOM.

He pexomenmyeTcsi BRIBUHUMBATH TyOyC M3 TyOycoaeprkaTess BO M30exKaHHUE
MOPYU MEJIKOIIATOBON PE3bOBbI.

Pa30upath 00bEKTHUB HENb3s - OH OyJIeT UCTIOpUCH!

Pabora ¢ uMMepCHOHHBIMH 00 BEKTUBAMH
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IIpu pabore ¢ 0ObeKTUBOM C¢ MacigsHOM ummepcueil (100x Mu) HEOOX0aUMO
MpeIBapUTEIFHO HAHECTH CTEKIISIHHOM Mamoukoi Ha PPOHTATBHYIO IMH3Y 0OBEKTHBA
Y Ha Ipenapar 1o Kamie MMMEPCUOHHOTO Macia.

BHUMAHMWE! Henb3st npuMeHATh B3aMEH UMMEPCUOHHOI'O Maciia Cypporarhl,
TaK KakK 9TO MOXKET 3HAYUTEIbHO YXYAIIUTh KAYE€CTBO N300paKEHHS.

[locnie HaHECEeHUs IMMEPCUOHHOTO Maciia Na (PPOHTANIbHYIO JUH3Y 00bEKTHBA
U Ta Tpenapat MOJAHATh MPEAMETHBIN CTOJUK, UCIIONIB3Ysl PYKOSITKY TpyOoii ¢hoxycu-
POBKH 70 CONMPHUKOCHOBEHUS Kamelb UMMepcuu. J[oOWTbes pe3koro m300pakeHus
MOBEPXHOCTH MCCIIEyEMOro Mpernapara ¢ oMOIIbI0 TOHKOW (POKYCHPOBKH.

[Tocne okoH4aHUs PabOTHI ¢ UMMEPCHOHHBIM OOBEKTHBOM CHSATH C (DPOHTAITH-
HOW JTMH3BI OOBEKTHBA W TperapaTa MMMEPCHOHHOE MAcCJIO YHCTOH TPATOYKOW WU
(GUIBTpOBaNBHON OyMaroi, MpOTEPETh €ro 3arps3HEHHBIE TTOBEPXHOCTH BAaTOM, Ha-
BEPHYTOW Ha JIEPEBSHHYIO IMAJOYKy M CJeTKa CMOYCHHOW CIUPTOBON CMECHIO WIIH
aupom.

OTuer:

OnucaTh OCHOBHBIE COCTABIISIIOIINE MUKPOCKOTA,

3apucoBaTh MUKPOCKOII.
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JIABOPATOPHASA PABOTA Ne 3

Onpepenenne pu3nyecKux noKazaresieil BoJabl

Hean nanHol paboOThl CBOJUTCS K OCBOCHHIO HABBIKOB OINpeieseHus pusnye-
CKUX M XUMHUYECKHX MOKa3aTesel KauecTBa BOJIbI.

IIpubopsl 1 MaTepHaJIbl: cTakaHbl JabopaTopHble 00beMoM 200 M, TUIMTKA
nabopaTopHasi.

yMeTh:

- BBIMIOJHATh XUMUYECKHE M  MHKPOOHUOJOTMYECKHE aHAIM3bl 110
KOHTPOJIIO TEXHOJOTUYECKHUX MPOLIECCOB U KAUE€CTBA OUMCTKU MPUPOJAHBIX U CTOYHBIX
BOT,

- BBITIOJIHATh KOHTPOJb 3a COOJIFOJIEHUEM HKOJOTHYECKHX CTaHIapTOB U
HOPMAaTHBOB I10 OXPaHE OKPY>KaIOIIEH Cpebl;

3HATh:

- TUTMeHNYecKre TpeOOBaHUS K KauecTBY MHUTHhEBOM BOJbI U CAHUTApHbIE
HOPMbI OUHUIIIEHHBIM CTOYHBIM BOJIaM U BOJIaM BOJIOEMOB Pa3IMUHOr0 Ha3HAUEHUS ;

— METOJIbI M TapaMEeTPbl KOHTPOJIS IPUPOJHBIX U CTOUYHBIX BOJ.

Xoxa padoThI:

OnpeneneHue NBETHOCTH.

[{BeTHOCTH M3MEPSIOT B Tpajlycax IJIATUHOBO-KOOAIBTOBOW IIKAJbl IBETHOCTH
myTéM CpaBHEHUS UCCIEAYEMOW BOJBI C ATAJIOHOM. B 3TajoHHYIO KOJIOY HAJIMBAIOT
npumepro 500 MJ BOABI M paccMaTpHWBAaIOT cOOKy Ha OenmoMm (oHE ma pacCTOSHUU
JIBYX METPOB, Mom0upas K IBETy MpoObI IBET 0oyiee MOAXOISIINI KOJIOBI IIKAJBI
LBETHOCTH.

OmnpeneneHne Npo3pavyHOCTH.
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[Ipo3payHOCTh BOJABI 3aBHCUT OT KOJMYECTBA U CTENEHU AUCHEPCHOCTH,
HaXOJSALIMXCS B BOJIE B3BELLICHHBIX BEIECTB (IJIMHBI, JIa U OPraHUYECKUX B3BECEH).

[Ipo3padyHOCTh BBIpAXaeTCsl B CAHTUMETPAX BOASHOTO CTOJIOA, Yepe3 KOTOPbII
BUJIHBI JTUHUM TOMIMHON B I MM, oOpa3zyromiye KpecT (OnpeleseHUe Mo «KPECTY»)
i wpu@t Ne I (mo CHemnsneny).

Onpenenenue Mpo3pavyHOCTH "'MO MWPUPTY" MNPOBOAAT B CHEUHHUATBHO
IpaJyupOBaHHOM CTEKJISIHHOM IWIMHIApE (BbICOTA I'paJyHMpOBAHHOM YacTH OOJjbIlIe
30 cM) ¢ mpUNassHHBIM BHU3Y KpParoM U IIOCKUM, XOPOIIO NMPUIUIH(OBAHHBIM THOM.
Bony HanuBaiooT B UMIMHAP, NOJKIAALIBAIOT CTaHAapTHBIA mmpudt Ne 1 ma
paccTosiHUM 4 CM OT JTHA TPOCMATPHUBAIOT €T0 CBEPXY Yepe3 CJION BOAbI, OTJIUBAS WIH
no0aBiisis c€ M OTMeYasl BBICOTY CTOJ0A, uepe3 KOTOphIM uTeHue mpudra eme
HEBO3MOXXHO. BbIcoTa BOJBI HHIMHApE, OTCuMTaHHAas 1! caHTUMeTpax, BbIpa)KkaeT
CTeNeHb MPO3PAYHOCTH BOJIbI. OrpesesieHne IpOu3BOIAT MPU XOPOILIEM OCBEIICHHH,
HO HE I1a MPSIMOM COJIHEYHOM CBETE.

[Ipy He3HAUMTETHLHOM COJIEp>KaHUM B3BEUICHHBIX BEIIECTB B BojJe (MeHee 2
MT/J) onIpeAesaTcs: €€ MyTHOCTB (MT/).

[Ipy Hamuuuu B BojA€ OONBIIOTO KOJMYECTBA B3BEHICHHBIX BEIIECTB HX
OTIPEJIEIISIIOT BECOBBIM ITYTEM.

Otyer:

1.Onucarp XapakTepUCTUKY MOKa3aTeasl MyTHOCTH UCCIIENYEMOM BOJIBI;

2.3apucoBaTh OIIBIT.
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JIABOPATOPHAS PABOTA Ne 4

Omnpenenenune pH Boabl

Hear panHoOl pabOThl CBOAUTCS K OCBOCHHMIO HAaBBIKOB OIPEACICHUS
XUMHUYECKUX MOKa3aTelei kauecTBa BOIbI.

IIpubopbl m MaTepuajbl: cTakaHbl JlabopaTtopHbie oobemom 200 miu, pH-
METP.

yMeTh:

- BBIMIOJHATh XUMHUYECKHE M  MHKPOOHMOJOTMYECKHE aHalIMu3bl  TI0
KOHTPOJIIO TEXHOJOTUYECKHUX MPOLIECCOB U KAUeCTBA OUMCTKU MPUPOJAHBIX U CTOYHBIX
BOJ,

- BBITOJIHATh KOHTPOJIb 32 COOJIFOJIEHUEM HKOJOTHYECKHX CTaHAAPTOB M
HOPMAaTHUBOB 110 OXPAHE OKPYKAOLIEH Cpebl;

3HATh:

- TMTMeHNYecKre TpeOOBaHUS K KauecTBY MHUTHhEBOM BOJbI U CAHUTApHbIE
HOPMBI OYHMIICHHBIM CTOYHBIM BOAAM M BOJIaM BOJOEMOB Pa3INYHOIO HA3HAYCHUS ;

- METO/IbI Y MMAPAMETPBl KOHTPOJIS IPUPOJHBIX U CTOYHBIX BO.

1. AxtuBHas peakius Boas! (pH).

AKTHBHas peakuus BOJbI, T.€. CTENEHb €€ KUCIOTHOCTH WM ILIEJIOYHOCTH
XapaKTepU3yeTcss  KOJWYECTBEHHO  KOHLIEHTpAlMeW  BOJOPOAHBIX  HOHOB.
OTtpuratenbHbIi Jorapudm KOHIIEHTPAIMH BOJIOPOIHBIX HOHOB MPUHATO 0003HAYATh
pH. Jlna xumuueckn yuctoil Boabl mpu Temmeparype 22 C pH - HeilTpanbHas
peakuus, npu pH< 7 - kucnas, npu pH > 7 menouynas.

Jns  onpenenennss pH mMoryr ObITh  HKCHOJB30BaHBl  JBAa  METOJA!
KOJIODUMETPUYECKUN W 3iekTponuTnueckuii. Konopumerpuueckoe omnpeneneHue
UCIIOIB3YIOT [l OECUBETHBIX BOJ. JTOT METOJI OCHOBAM Ha CBOMCTBE MHIUKATOPOB

MCHATH CBOIO OKPACKY B 3aBUCHUMOCTH OT KOHIOCHTPpAINK BOAOPOAHBIX HOHOB.
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a) Onpenenenune pH yHuBepcanbHbIM UHIUKATOPOM.

VYHuBepcanbHbli THAMKATOP (KOMOMHUPOBAHHBIN) PEACTaBIIAET COO0H CMECh
HECKOJIBKO IIPOCTBIX UHAUKATOPOB, KOTOPas Ja€T raMMy OKPacoK.

Mupoko  pacnpocTpaHEHHBIM  yHUBepcaibHbld  uHAMKaTop  3MB-1
MPECTaBIAECT COOON CMECh MATU UHIUKATOPOB.

JIns onpenenenns pH MCHIONB3YyIOT Takke HECKOJIBKO COPTOB MHJIMKATOPHOM
oymarn ("Pwxckas", "Pudan", "MynsTudan" u ap.), koropas NpeCTaBISET
COOOBIUHYI0 (UIBTPOBANbHYIO OyMary, NpPOMUTAaHHYIO pacTBOPOM TOTO WIIU
MHOTOYHUBEPCAIIBHOTO HHIMKaTOpa. Hampumep, yHHBEpcalbHasi HWHAMKATOPHAs
Oymara"Puxckaa" paccuutaHna Ha omnpejenenue BennuuHbsl pH B unTepBasie ot 1 g0
10. xaxaol mavyke MHIAUKATOPHOM Oymaru OOBIYHO TIpuJlaraeTcsl IBETHas IIKala,
MOKa3bIBAIOIAsl OKPACKY Oymaru rnpu pa3iuyHbix pH.

[Tonb3oBaHUE UHAMKATOPHON OyMaroit oueHb y100HO Jis TPYOBIX,

0) DneKkTponuTUYECKUil MeTo onpeneneHus pH.

OTOT METOJ OCHOBaH Ha MPUMEHEHWU OOPATUMBIX 3JIEKTPOAOB, MOTEHIIHAI
KOTOPBIX 3aBUCUT OT KOHUEHTpPAallMM HOHOB BOJIOPOJIa B HCCIENYEMOM pacTBOpE.
Ornpoc aeneHue MOTEHIMANIA 3JIEKTPOAA MPOU3BOAAT, U3MEPSS SIEKTPOIABUKYILYIO
cui; (3.4.C.) KOHUEHTPAUMOHHOM LIENH, COCTOSIIEN W3 CTaHIApTHOTO S3JIEKTpoAa C
INOCTOSIHHBIM MMOTEHUHAJIOM M UCCIEAYEMOTO0 C HEU3BECTHBIM MOTEHLHAIOM,
3aBUCSIIMM O' KOHLEHTPALMU BOJOPOIHBIX HOHOB B UCCIIEyEMOM PacTBOPE.

[Ipn m3mepenun pH 351€KTPOIUTHUECKHUM METOAOM IHMpUMEHSIOTCA pH-MeTphl
tuna JIITY-01, pH-340. [ns ompenmenenuss pH pactBopa ma mpubope pH-340
HE0OXOAMMO BKIIIOYHTH MPUOOP B CETh U MPOTpeTh B TeueHue 30 muH. YOpaTh u3-1o0;
ANEKTPOJIOB CTAKaHUMK C AUCTUJUIMPOBAHHOW BOJIOM, BBICYIIMTh, TPOMOKAsl UX YHC-
TOM (GuIbTpoBaIBLHON Oymaroi. Ilociae 3Toro MOXHO MPUCTYNUTH K m3MepeHuo pH
HCCIIEyEMOTO pacTBOpa.

Xox padorsbI:

1.ITorpy3uTh 3JI€KTPOABI B CTAKAHUYUK C PACTBOPOM.

2.1To nmmxuei mkane pH-merpa 3ameputh npuOIMkeHHOe 3HaueHue pH -

pactBopa. s HaxoxAeHUs TOYHOTO (0 COThIX) 3HaueHHs pH HY>XKHO mepexiroya-
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Tenb «lIpenensl M3MEpEHU» MOCTABUTh HA TOT JAHWAIA30H, B KOTOPBIM IOIANAEeT
npubmmkEHHoe 3HaueHue. Eciu pH okosio 7, To MOCTaBUTh MEPEKIoYaTeNlb Ha AUa-
Ma30H 5-8, 3aT€M BKJIIOUUTH «pa3Max» B CPEAHEE MOJIOKECHHUE U CHITh C TOYHOCTHIO
JI0 COTBIX TIOKa3aTesb MO BEpXHEU IIKaje: K 3HAUCHUIO0 «5» MpUOaBUB MOKa3aHUs 1a
BepxHel mkane. CHUMarh nokazanus pH HyXHO TOJBKO TOrJa, KOT/a OCTAaHOBUTCS
cTpesika Ha npubope. (OOBIUHO cTpenka ycTaHaBiuBaeTcs B TeueHue 0,5-1 muH., a
€CJIM PacTBOP KOHIIGHTPUPOBAHHBIM — B TEYEHHUE 2 MHUH.). 3aMEpPUB U 3aluCcaB
noKazaHue Npuodopa, BBIKIIOUUTH TyMOdepsl «pa3zmax» u «llpemensl usmepeHus»,
yOpaTh CTaKaHUYUK C HMCCIAEAYEMOM BOJOW, BBICYIIUTH (UIBTPOBAILHON Oymaroi
AJIEKTPOJIbl, KaK B Hayaji€ OMbITA, MOTPY3UTh UX B CTAKAHYMK C JUCTUILUIUPOBAHHOMU
BOJIOH.

OTuer:

1.0Onucath XapakTEPUCTUKY KMUCIOTHOCTH MCCIIEYEMON BOJIbI;

2.3apucoBaTh OIIBIT.
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JIABOPATOPHASA PABOTA Ne 5
Omnpepesienne o0mel MEITOYHOCTH BOABI

Heab paboThl: OCBOEHUE HABBIKOB ONpeAeIeHUs 00IIEeH MIeJIOYHOCTH BOJIBI.

IIpubopsbl 1 MaTepuaJbl: CTakaHbl JJabopatopHbie o0beMoM 200 mil, TUIMTKA
nabopaTopHasi, COJIIHAsI KUCIO0Ta, MHIANKATOPBI.

yMeTh:

- BBIMOJHATh XUMUYECKHE M  MHUKPOOHUOJOTMYECKHME aHAIM3bl 110
KOHTPOJIIO TEXHOJOTUYECKHUX MPOLIECCOB U KAUeCTBA OUMCTKU MPUPOJAHBIX U CTOYHBIX
BOJ,

- BBITMIOJHATH KOHTPOJIb 32 COOJIIOJICHHEM HKOJIOTMUECKUX CTaHIapTOB U
HOPMAaTHBOB I10 OXPaHE OKPYKAIOLIEH Cpeibl;

3HATh:

- TUTMeHNYecKne TpeOOBaHUS K KauecTBY MHUTHbEBOM BOJbI U CAHUTApHbIE
HOPMBI OUHUIIIEHHBIM CTOYHBIM BOJIaM U BOJIaM BOJIOEMOB Pa3IMUHOr0 Ha3HAUEHUS ;

- MCTOABI U MMApaMCTPbl KOHTPOJIA IIPUPOAHBIX U CTOYHBIX BOI.

OO0mast mIeNOYHOCTh BOJBI OOYCJIOBIIEHa CYMMOW COJEPXKAIUXCA B BOJE
nonoB HCO3, OH- u apyrux comneil cnaObIX KUCIOT, BCTYMAIOIMIUX B PEAKIUIO C
CUJIbHBIMU.

[I[énouHOCTh, OOYCIOBIIEHHAs MNPHUCYTCTBUEM CHUJIBHBIX OCHOBaHWMU (Tuapa-
TOB), Ha3biBaeTcs TuapaTHoil. [lI€noyHocTh, 00ycnoBIeHHAas TPUCYTCTBHEM HOHOB
HCO3 u CO3- Ha3piBaeTcsi OukapOOHATHOM, WM KapOOHATHOM. /{7151 MpUpOIHBIX BO
XapakTepHa OukapOOHaTHasl MEIOYHOCTb.

[I€nouHOCTh BBIpakaeTcsi B Mr-3KB/J1. [IpakTudeckn mETOIHOCTh MPUPOTHBIX
BOJI COOTBETCTBYET KOHIIGHTpaIuu ruapokapOonatHeix moHoB HCO3, ecnm B Boje
OTCYTCTBYIO T KapOoHaThl CO3

Onpenenenue oOIIeH METOYHOCTH OCHOBAHO Ma peaKuu 0Opa3oBaHUS HEM-
TpaNbHBIX Cejleil MY TUTPOBAHMHU BOJbI CONsAHOM kucaotoil. Monst OH u C03% Tut-

PYIOT COJISHOM KHUCIIOTOM B MPUCYTCTBUM HMHAMKATOpa (eHondranenHa; oHu oOy-
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CJIABJIMBAIOT IIEIOYHOCTH BOJIBI 10 (peHondraneuny. [Ipu 3ToM npoTekaroT ciaeayro-
II1€E pPEeaKIUu:

OH+H" = H,0

CO3'2 + H" =HCO3

Nonpr HCO3™ TUTPYIOT CONSIHON KHMCIIOTOM B MPUCYTCTBUM WHIUKATOPA METH-
aopamxka. Ipu atom nmpoucxomst peakuus: HCO3™ + H *=C0; + H,0

Ecnu ménoynocts no ¢eHondranienHy paBHa HyJIO, TO 00mIas MEIOYHOCTD
obycnoiena tonbko HCO3™ u paBHa KapOOHATHOM JKECTKOCTH, TaK Kak B
npupoHbIX Bogax noHsl HCO3 cBsa3aHbl TosbKO ¢ HoHamu Ca: u M(: .

Xoxa padorbI:

K 100 ma ucnipITyemMoii BO/bl, OTMEPEHHON MUIMHAPOM B KOHUYECKYIO KOJIOY,
npuiuBatoT 2-3 karum (enondranenHa. Ecam okpacka He MOsSBHIIACHh, TO B Ty Ke
kos0y no0aBnsaroT 2-3 karum meTuwinopanxa u TutpyroT 0,1 % pactBopom coisiHON
KHACJIOTBl 1O TEPEX0/a OKPAacKHM U3 COJOMEHHO-XKEITOM B OpaHxkeByro. Ecim xe
OKpacka IIOSBHJIaCh, TO PacTBOpP HANO OTTUTPOBaTh coisiHON kuciorod 0,1 % mo
MCUE3HOBEHUsI KHUCIIOTHI, IOLIE/IIee Ha TUTPOBAHHWE U €CTh 00INas IEJI0YHOCTh
BOABl. THWTpoBaHHWE HYXHO BecTH Ha Oenmom (one, OOy IIEIOYHOCTH BOJBI

HaxoIAT 1o popmyie:

I =N V 1000, mr->xB (@)

rae V - KOJIM4eCTBO KUCIOThI, U3PpAcX0J0BaHHOW Ha TuTpoBanue 100 M BoAbI,
MUJT;

N - HOpMaIbHOCTBH PacCTBOPA KUCIOTHI.

Otuyer:

1.Onucate xapakTepUCTHUKY IIEJIOYHOCTH UCCIEyEMOM BOIBL:

2.3apucoBarh OIIBIT.
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JJABOPATOPHAS PABOTA Ne 6
«Omnpeaesienne XMMHUYECKOT0 U OMOXUMHUYECKOI0 NMOTPedIeHUust

KHCJIOPOaay

eab padoThbI:

1. CucteMaTu3upoBaTh 3HAHUS TT0O XUMUYECKHUM METOJIaM aHAJIN3a CTOYHBIX BOJI

2. ITony4yuTh IPAKTUYCCKUHA HABBIK TI0 ONPEICICHUIO0 OKUCIIEMOCTH CTOYHBIX BOJI TIO
merony Kybens

JIist ompeelieHuss OKHCIIIEMOCTH BOABI 1Mo Meroay KyOens mpumeHsercs
NIEpPMaHTaHATOMETPUYCCKHI METO.

yMeTh:

— BBITIOJHATh XUMUYECKHE W MHUKPOOHMOJOTHYCCKHUE aHAIM3bl  I10
KOHTPOJIIO TEXHOJOTHYECKHUX MPOIIECCOB U KaUeCTBA OYMCTKU MPUPOIHBIX M CTOYHBIX
BOZ,

- BBITTOJIHATh KOHTPOJb 32 COOJIFOJIEHUEM DKOJOTHYECKHX CTaHIApTOB H
HOPMAaTHBOB I10 OXpaHe OKPYKAIOIIEH CPeIbl;

3HATh:

- THTUEHUYeCKHe TPeOOBaHUS K Ka4eCTBY MHUTHEBOW BOJBI M CAHUTAPHBIC
HOPMBI OUHUIIICHHBIM CTOYHBIM BOJIaM U BOJIaM BOJIOEMOB Pa3IMuyHOTO Ha3HAUCHUS;

— METO/IbI U MMAPAMETPBI KOHTPOJIS PUPOJHBIX U CTOYHBIX BOJ.

Cymnocts Metona. IlepmanranaromeTpueil Ha3bIBalOT METOA OOBEMHOTO
aHanm3a, TpU KOTopoM pabouymm pactBopom ciuyxuT KMnOs. B mpomecce
TUTPOBAHUS AHATM3UPYEMOTO pPACTBOpPA MAaMHOBO-(pHoNeToBass okpacka KMnO,
obOecnBeunBaetcs. OHAKO TOCIE TOCTHXKCHHSI SKBUBAJCHTEH TOUYKH TEepBas Ke
n30bITOuHast Karuia pactBopa KMnQs okpammBaeT TUTPYEMYIO KHUAKOCTh B OJIETHO-
MaJMHOBBIN 1BeT. HAMKAaTOpOM B MaHHOM citydae siBisieTcss cam KMn0a. TTostomy
IpU T[EPMAHTAHATOMETPUUECKUX OMNPEACICHUSAX IOCTOPOHHUE WHIUKATOPHl HE

JT00aBJISIOT.
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[TepmaHranar Kajuus NpoOsABIAET OKUCIUTEIbHBIE CBOMCTBA B KHCIIOW, B IEJIIOYHOU U

n7+

HEeUTpaIbHON cpenax. [Ipu TMTpoBaHMM KUCIBIX pacTBOPOB MN'™ BXOASIIUN B COCTaB

KMn04, BoccTaHaBIUBAETCA 10 OECIBETHBIX KATHOHOB MN%*
HaHpI/IMep: 10FeS04 + 2KMmn04 + 8HSO,4 =5F62(SO4)3 + 2MnS0,4 + K»S04 + 8H-0
2Fe?* -2e=2Fe®* 5
MnOys + 8H* + 5¢ = Mn** + 4H,0 2

[Ipy TUTPOBaHWM B IIEIOYHOM (WMIM HEHTpanbHOI) cpeme Mn’'BoccTaHaBIUMBaeTCS
TONBKO 10 Mn*" HampuMep 10 MapraHIeBoil KUCIIOTHI:
CF2(804)3 + 2KMnO4 + 8KOH = 2H,MnO3 + 2K>Cr04 + 3K2S04 + 2H-0,

2Cr3* + 4H,0 - 2e = 2Cr0O42 + 8H*

MnQOg4 + 4H* + 3e = H, MnOs3 + H,0

O6paszyromasics HoMnO3z npencraBiser coboii Oypelii 0cajoK, MPUCYTCTBUE
KOTOPOTO B PAacTBOpe 3aTpyAHSET (PUKCUPOBAHME HKBUBAJICHTHOM TOuku. Kpome
TOTO, OKUCIHUTENbHAass akTUBHOCTh KMmnOs B Kucioil cpeine ropasio BbILIE, YEM B
menoyHoi. [1o aTumM cooOpakeHHsIM TUTPOBaHUE TIEPMAHTaHATOM KaJIusl Yallle BCEro
OPOU3BOAAT B KHUCHBIX pacTBopax. I[lepMaHraHaTOMeTpuUr0 MCIHOJNB3YIOT IS
KOJIMYECTBEHHOI'O OMPEIENEHUs], KAK OKUCIUTENEH, TaK U BOCCTAHOBUTENEH.

Cymnocts padotbl. [log OKuCISIEMOCTHIO BOABI MOHMUMAIOT CIOCOOHOCTH
BEILECTB, COJEPKALIUMXCA B BOJE, pEarupoBaTh € OKuciauTenasmMu. KomnudecTtBo
KHCJIOpPO/Ia, TpeOyeMOro Ha OKHCIEHUE OPraHMYECKUX BEIIECTB M BOCCTAHOBUTEIIEH
(Fe?* , NOy, H,S u np.), maer Benuuuny XIIK — XMMHMYecKoro mHoTpeOIeHHus
KHUCJIOPO/A.

XIIK - sTt0o macca kuciopojna B (MUJUTHTpaMMax), HeoOXoaumasi i OKHUCIICHUS
BEIIIECTB, cojieprkamuxcs B 1 1 ucciaeayemoit Boabl (Mr(0)/m).

Metonuka omnpenenenuss XIIK 3aBUCHT OT KOHUEHTpauuu XJOPUA-HOHOB B
Bojie. Eciu conepkanue Cl™ - monos menbmie 100 mr/in, XIIK onpexenstor B Kuciaon
cpene (meron KyOens). Ilpu 3nauntensHoM coaepkanuud ClI° MCHonb3yroT mMeTon
[ynpua (oKKUCIEHHE B IIEIOYHOU cpelie).

Boccranosienne KMn(4 B kuC0# cpefe MPOTEKAET IO YPABHEHUIO

MnO4 + 8H™ + 5¢ = Mn?* +4H,0.
31



N30b1TOK BBefeHHOro cranpaptHoro pactsopa KMnOs TuTpyroT pacTtBopoM

L1aBEJICBOM KUCJIOTHI:
2MnOy + 5H2C204 + 6H* = 2Mn?* + 10CO; + 8H20

Bony, mnpennazHaueHHyro qusa  onpexaeneHus XIIK, mnpensapurenbHO
GuAbTPYIOT Yepe3 OyMakKHbIM (UIBTP, MPOMBITHIA TOPSYEH IUCTUILIMPOBAHHOM
BOJIOH.
PeakTuBbl, mocyaa

[Tepmanranar kamuss KMnOs — 0,01 M (1/5 KMnO4) pactop. lllaBenesas
kuciora HoC04 — 0,01 M (1/2 H2C204) pactBop. Cepnas kucinota HoSO4 - 4M
pacTBop.

Kon6a xonndeckass BMecTuMOCThI0 250-300 mut. [{unuaap mepusiii Ha 100 mo.
[Tunerka BMectuMocThio 10 Mi1. bropeTka Ha 25 M. Boponxka.

Xoa padoThI:

B konnueckyro kosdy BMmectuMocThio 250-300 M otMepuBaroT nuneTkon 100
MJI uccieayemoit Bowl, nmpubasisioT 10 mu pactBopa HpSO4, u3 Oropetku 15 mn
CTaHJApTHOTO pacTBOpa MepMaHTraHaTa Kamus. JloiKHA MOSBUTHCS HMHTCHCHUBHAS
po3oBasi okpacka. Konly 3akpbIBaloT MajieHbKOW BOPOHKOM, OpOCalOT HECKOIBKO
CTEKJITHHBIX OYCHHOK, HAarpeBaroT N0 kuneHusi B teueHue 10 muH, HaOmomas 3a
OKpPACKOM: €CIM OKpacKa >KUIKOCTH BO BpeMsl KUISUYEHHUS CHIIBHO OCJIa0EBaeT, TO
MpUOABIIAIOT €I11€ HECKOJIbKO MUJUTHJIUTPOB PacTBOpa MEpMaHraHaTa Kajus U CHOBA
KarsITIT. HeoOxomumo MOOWTHhCS TaKOro TOJIOKEHHs, YTOOBI TPH KUISYECHUU
COXpaHsulach po30Basi OKpacka pactBopa. DUKCUPYIOT CyMMapHbId 00BeEM
npuOaBICHHOTO NiepMaHTanara kamus (V).

3aTeM pacTBOp CHUMAIOT C IUIUTKU M K TOPSIYE >KUJIKOCTH OCTOPOKHO
npubaBIgOT TUneTkod 10 M CTaHAAPTHOTO pacTBOpa IIABEIEBOM KUCIOTHI:
MepeMeIInBaloT A0 TeX IMOop, MOKa pacTBOp He obecuBetutcs. M30bITOK
MpuOaBICHHON IIABEJIEBOM KUCIOTHI B TOPSYEM PACTBOPE OTTUTPOBBIBAIOT TEM

ke pactBopoM KMm04 (V7). [To pe3ysibrataM 3amoTHATH TPOTOKOJ.
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Ne ombrTa O6beém pactBopa| O0BEM  pactBOpa O0BEM p-pa| XIIK
KMnO4, (Vl) MJI KMHO4, (Vz) MJI H2C204, MJI
1
2
3
4
(c(LKMO, ) (V;1V,)~¢(LH,C,0,)V (H,C,0,))1000
XIIK = — -‘M(0) (3)

Bonpocsl, npeasaraemple 1isi 3al0UThI PadoThI

1. Kakoiu MCTO UCIIOJIB3YIOT I OIMPCACICHUA OKUCIIACMOCTH CTOYHBIX BOI IIO

merony Kyoens?

2. B uyem 3akmrouaercs CYIHOCTb MCTOIUKHU

CTOYHBIX BOJ 110 MeTony Kybens?

3. Kak nmpoBoautcst mpoOOnoAroToBKa CTOUHBIX BOJ JIJIs aHAIM3a?

4. Yro takoe XIIK u kak pacCUMTBHIBAIOT ATOT MOKA3ATEIb?

33

OIIpCACICHUA OKHCIIICMOCTH




Hpunoxkenue A
MunucTepcTBO 00pa3oBaHus 1 Hayku YenstOMHCKON 00acTu
lNocynapcrBerHOe Or0IKETHOE TTPOhecCHoHaTEHOE 00pa30BaTEhHOE YUPEIKICHUE
«HO:xxHO0-Y pajibCKuii rOCYy1apCTBEHHbII TEXHUYECKUI KO

OTYET

10 BBITIOJIHEHUIO JTA0OPAaTOPHBIX paboT

MK 03.01. OuncTKa M KOHTPOJIb KAa4eCTBA MPUPOAHBIX U CTOYHBIX BOJ

Brimonan:

I'pynma:

IIposepuir:

UYensabunck, 20
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