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AKT COI'JTIACOBAHUA

HA METOAMYECKHE YKA3AHUS 10 BHINOJHEHUIO JIAa00PaTOPHBIX paboT
no M/IK 03.01 OuncTKka 1 KOHTPOJIb Ka4eCTBAa NPUPOJIHBIX M CTOYHBIX BOJ
Pa3znes 1. YyacTue B BHINOJIHEHMH XUMHYECKHX U MUKPOOHOJIOTHYECKUX
aHAJIM30B 10 KOHTPOJII0 KA4eCTBA BO/IbI
Tema 1.1 Xumusi Boabl 1 MUKPOOHOJIOTHS
paspadorannbie npenogaBaresiemM IIIK Boaocnadxkenune u BOI0OTBeIeHHE
I'ymunoii FO.A., 11 CTyI€eHTOB CHIENMAJTBLHOCTH
08.02.04 BoxocHa0:keHre M BOAOOTBEIeHHE
I'BITIOY «IO:xHO-YPpaiabCKuii rocy1apCTBeHHbIH TEXHUYECKHH KOJJIEIK»

MeTtonuueckre  pEeKOMEHJAIMU IO BBIMOJHEHUIO Ja0OpaTOpHBIX padboT
npeaHa3HadyeHbl a1 oOydaroniuxcst crennanibHoct  08.02.04 BopocHabxenue u
BOJIOOTBEJICHUE.

JlanHbIE MeETOAMYECKHE pa3padOTaHBl B COOTBETCTBHU C TIPOTPAMMOU
MPO()ECCHOHATEHOTO MOJYJISI, SBIISIOMIETOCS YacThIO MPOTPAMMBI  ITOJATOTOBKH
crenuaiiucToB cpeaHero 3seHa B coorBeTcTBuu ¢ ®I'OC mo cnemmansuoctu CI1O
08.02.04 Boxocua0xeHre U BOIOOTBEACHUE 0a30BOM ITOATOTOBKU B YaCTU OCBOEHUS
OCHOBHOTO BHa npodeccuonanbHou nesrensHoctd (BII): Beimonnenue pabot mo
OUYHMCTKE MPUPOJIHBIX U CTOYHBIX BOJI U KOHTPOJIO KAUeCTBEHHBIX MTOKA3aTEIeH.

Hacrosmue MeTogudeckue peKOMEHIAIUH TI0 BBITOJTHEHHIO JIA0OPATOPHBIX
paboT mpeacTaBisAOT co00¥ TabopaTOPHBIE 3aJaHMs U CIIYXKAT ISl 3aKPETUICHUS Y
CTYJICHTOB 3HAHHH 10 XMMHUH BOJBI 1 MUKPOOHUOJIOTHH.

MeTtonnueckre peKOMEHIAlMU TI0 BBITIOJHEHUIO JTAOOPATOPHBIX PabOT IO
TeMe «Xumus Bojibl 1 Mukpoouosorus» MJIK 03.01 «Ouuctka 1 KOHTPOJIb Ka4eCTBa
MIPUPOIHBIX U CTOYHBIX BOJI» COOTBETCTBYIOT YCTAHOBJICHHBIM TPEOOBAHUSM U MOTYT

OBITH PEKOMEHIOBAHBI JIsl HCTIOIB30BAHMS B Y4EOHOM TpoIIecce.



«ApxurextypHas  Macrepckas
Mapkirerepay:
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HOACHUTEJBHASA 3AIINCKA

MeTtonuueckre pPEeKOMEHJIAlUU IO BBIMOJHEHUIO JIA0OPATOPHBIX PpaboT 1o
[IM.03 Beimonnenue padoT MO OYHCTKE MPUPOAHBIX U CTOYHBIX BOJ M KOHTPOJIIO
KaueCTBEHHBIX MOKa3aTesel mpeIHa3HaueHbl sl 00y4YalomuXcs Mo CHeuaibHOCTU
08.02.04 BonocHabxeHue 1 BOAOOTBEICHHUE.

JlaGopatopHble 3aHsTHSA SBISAIOTCA BaxkHbIM 3nemMeHToM MJIK. B mporecce
BBITIOJIHEHHUS JTa0OPaTOPHBIX paboT 0OydaronIMecss CUCTEMATU3UPYIOT U 3aKPEILISIOT
MOJIyYEHHbIE ~ TEOPETHYECKUE  3HAHMS, Ppa3BUBAIOT  MHTEIUIEKTyalbHbIE U
npodeccuoHaNbHble yMEHMs, (HOPMHUPYIOT 3JIEMEHTbl KOMIETEHUUH Oyaylux
CHELUATNCTOB.

Meronuueckue  pEeKOMEHJAUMW  OpelHa3HAa4eHbl Ui OpraHu3aluu
BbITIOJIHEHUS J1abopartopHbix padot mo MJIK 03.01. Ouuctka U KOHTpOJIb KadyecTBa
MPUPOIHBIX U CTOYHBIX BOJI.

[IporpaMMoii  TpemyCMOTpPEHO BHIMOJIHEHHE 6 JabopaTopHBIX  PpadoT,

HAIPABIICHHBIX HA ()OPMHUPOBAHME ITIEMEHM 08 C/1eOVIOUUX KOMNEm eHUUIL .

Hlughp u
HAUMeHO8aHUe Ymenusn 3nanus Koo JIP
KOMNemeHyul
OK 1. Boioupamo PacnosnaBats 3anauy 3HATh aKTyaJIbHbII JIP 4
CROCOObI peuienus u/unm npoOaemMy B npodeccuonanbubii U | JIP 11
3a0au npodeccnoHaTbHOM W/WITU | COIUANbHBIN KOHTEKCT, | JIP 13
npogheccuonanvholl | COIUANBHOM KOHTEKCTE; B KoTOpoM nipuxoautcs | JIP 14
deamenpHOCHMU, AHanM3upoBaTh 331a4y paboTaTh U KUTh; JIP 15
RPUMEHUMENbHO K u/unmm mpooiaemMy u 3HaTh OCHOBHBIE JIP 16
DPa3nuunbIM BBIJIEIATh €€ COCTABHbIC HCTOYHUKU JIP 17
KOHmeKcmam. 4acTH; uHpopmanuu u
[IpaBUNBEHO ONPENEIUTs U | PECYPCOB JJIsl PELICHUS
HaWTu nH(pOpMaIuio, 3a/a4 ¥ mpobsieM B
HEOOXOTUMYIO JUIst npodeccuoHaTEHOM
perieHus 3a/1a9u u/uim W/ COTMATBHOM
MPOOJIEMBI; KOHTEKCTE.

CocraBuTh IIaH NENCTBUS, | 3HATH AKTYaJbHbIE
Omnpenenuts HEOOXOIUMBIE | CTAHAAPTHI

pecypchl; BBITIOJTHEHHS padOT B
Bnagets akTyanbHbBIMU npodeccuoHaNbHOMN U
MeToaamMu paboTHI B CMEXHBIX 00J1acTsIX;
npoeCCUOHATIBLHO i U 3HaTh aKTyaJlbHbIE
CMEXHBIX chepax; MeTO/BI pabOTHI B
PeanusoBarb npodecCHOHATILHON U




COCTaBJICHHBIN IJIaH;
OueHuTh pe3yiabpTar u
TOCTIEJICTBHS CBOUX
NEUCTBUI
(caMOCTOSITENTEHO MITH C
TTOMOIIIbIO0 HACTABHHKA).

CMEXHBIX chepax.

OK 2. Omnpenensts 3a1a4u Homenkiatypy JIP 4
Ocywiecmenamep MorcKa HHPOPMAIIHH. WH(pOpPMAITMOHHBIX JIP 11
NOUCK, AaHAU3 U OnpenensiTh HEOOXOIUMBIC | ICTOYHUKOB JIP 13
UHmMepnpemayuro HMCTOYHUKU MH(POPMALIUU | IPUMEHSIEMBIX B JIP 14
ungopmayuu, [InanupoBaTh nporuece npodeccuoHaTBLHON JIP 15
Heo0X00uMoit 014 noucka CtpykrypupoBath | aestesnbHocTy [Ipuemsr | JIP 16
6bINOIHEeHUA 3a0ay | TIOJIy4aeMYO CTPYKTYPUPOBAHUS JIP 17
npogeccuonanvrou | uHpopmaiuio Beinensate | undopmanuu Gopmar
odesamenvHoCmu. HanOoJIee 3HAYMMOE B odopmIteHUs
nepeyHe nHpopMaIuu pe3yNbTaTOB IMOUCKA
OrneHuBaTh MPAKTUYECKYIO | HHGOPMAITIT
3HAYUMOCTb PE3yJIbTATOB
noricka OpopMITITH
pe3yNbTaThl MOMCKA
OK 3. ITnanuposams | Onipenensath akTyanbHOCTh | Conepikanue JIP 4
U peanu3oevieamos HOPMaTUBHO-TIPABOBOM aKTyaJbHOU JIP 11
cobcmeenHnoe JOKYMEHTAllH B HOpMaTHBHO-TIpaBoBoii | JIP 13
npogeccuonanvrnoe u | ipodhecCuoHaTLHON JIOKyMEHTaluu JIP 14
JIUYHOCHOE NEeATEIIbHOCTU CoBpemenHas HayyHas | JIP 15
pazeumue u npodeccuonanpHas | JIP 16
TEPMUHOJIOTUS JIP 17
Bo3MoxHbIe
TPAEKTOPHUH
npodeccuoHaIbHOI0
pa3BUTHUS U
camMmo0o0pazoBaHus
OK 4. Pabomams ¢ | OpranuzoBsiBath padoty | [Icuxomnorus JIP 4
KoJl1eKmuee u KOJUUIEKTHBA U KOMaH/Ibl. KOJUIEKTHBA JP 11
Komanoe, BzaumopeiicTBOBaThH C IIcuxonorus muunoctu |JIP 13
Ighghexmueno KOJUIEraMH, pyKOBOACTBOM, | OCHOBBI IPOEKTHOM JIP 14
63auUMo0eiicmeosams | KINCHTaMU. JIEATEIIbHOCTH JIP 15
C Konnezamu, JIP 16
PYK080OOCHEOM, JIP 17
Kuenmam
OK 6Ilposagnamp ONMCHIBATh 3HAYUMOCTh CYIIHOCTB IpakaaHcko-| JIP 1
2ParrcOancKko- CBOEH MaTPUOTUYECKOU JIP 2
nampuomu4ecKyio CHEIUATBEHOCTH; TPUMEHSTH | TIO3UIINH,
nosuyuio, CTaHJapThl 00111e9eI0BeueCKUX
JeMoHcmpuposams | AHTUKOPPYIILIMOHHOTO LIEHHOCTEH;
OCO3HAHHOE MOBEJICHUS 3HAYUMOCTh
noeeoenue Ha 0CHOGe po¢eCCHOHATBHON
mpaouyuOHHbIX JIeATETbHOCTH 110
obueuenoseueckux CIIEIUATLHOCTH
uennocmeil.




OK 7. Cobmronate HOPMBI [TpaBuna JIP 10
Cooeiicmeosamo JKOJIOTHYECKON 9KOJIOTUYECKOU
COXPaHEeHUIo 6e3onacuoctu OnpeaensTs | 6e300aCHOCTH PU
OKpyHcaroueil cpeobl, | HalpaBICHUS BEJICHUU
pecypcocoepercenuro, | pecypcocoepexeHus B npodecCHoHATBLHOM
Ippexmueno paMKax JIeITeIIbHOCTH
deiicmeosamp 6 npodeccrnoHaIbHOM OcHOBHBIE pecypchbl
upe3euluaiHbIX NEeSATEIbHOCTH 10 3a/IeiCTBOBaHHbIC B
cumyauunx npodeccun npodeccCHoHABLHOM
(cmenuanbHOCTH) nestenbHocT [lyTn
obecrieueHHs
pecypcocOepexeHusl.
OKY9. Hcnonvzoeams | IlpumensTs cpencta CoBpeMeHHbIE JIP 4
ungopmayuonnsle MH(OPMALIMOHHBIX cpeactsa u ycrporctsa | JIP 11
mexHo02uU 8 TEXHOJIOTHH Ui pelieHus | uHpopMaTHu3aIuu JIP 13
npogeccuonanvnon | npodeccuoHanbHbIX 3a1a4. | [lopsiok ux JIP 14
oeamenbHOCHmU. Hcnons3oBars IIPUMEHEHHUS U JIP 15
COBpPEMEHHOE MpOrpaMMHOE JIP 16
IIPOrpaMMHOE obecrnieueHue B JIP 17
obecrieueHue po¢eCCHOHAIBHON
JIESATETLHOCTH
OK 10. [Tonnmarp o6mmii cmpicn | [IpaBuna moctpoenus | JIP 4
Ilonv3o6amuvca YETKO IPOU3HECEHHBIX IIPOCTHIX U clokHbIX | JIP 11
npogheccuonanvHolli | BbICKa3bIBaHUH Ha MpeJI0KEHU N Ha JIP 13
O0OKymeHnmauyueii Ha | U3BECTHBIC TEMBI poQecCuOHAIbHBIC JIP 14
2ocyoapcmeennom u | (npodeccuoHanbHbIe U TEMbI, OCHOBHBIE JIP 15
UHOCMPAHHOM A3bIKe. | OBITOBBIE), obmeynorpedbutensueie| JIP 16
IIOHUMATh TEKCTHI Ha rnaroJjsl (ObITOBas U JIP 17
0a30BbIE npodeccuoHaIbHast
npodeccuoHanbHbIe TEMBI | IEKCUKA), IEKCUYECKUN

y4acTBOBATh B JWAJIOTaX Ha
3HAKOMBIE 00IIIre U
po¢eCCHOHAIbHBIEC TEMBI,
CTPOUTH MPOCTHIE
BBICKa3bIBaHUs O cebe 1 0
cBOel npodeccuoHanbHOM
JEeSTEIbHOCTH, KPATKO
00OCHOBBIBATh U
OOBSICHUTH CBOU JICHUCTBHS
(Texyuue u
IUTaHUPYEMBIE), TUCATh
MIPOCTHIC CBA3HBIC
COOOIIIEHNS HA 3HAKOMBIE
WJIM UHTEPECYIOIIHe

PO eCCUOHAITBHBIC TEMBI

MUHUMYM,
OTHOCSIIUMCS K
OTIMICAHHIO MPEIMETOB,
CPE/CTB U MPOLIECCOB
poQeCCHOHAIBHON
JIeSITEIIbHOCTH,
0COOEHHOCTH
MIPOU3HOIICHHUS,
MIpaBHJIa YTCHUS
TEKCTOB
po¢eCCHOHATBHON
HAMPaBIEHHOCTH




[1IK 3.1. PazpaOateiBaThb TEXHOJIOIMYECKUN IMPOLECC OYMCTKH HPUPOJIHBIX U CTOUHBIX
BOJ
[1K 3.2. BpINONHATH XWUMHUYECKHE aHAIM3bl MO KOHTPOJK KauecTBa MPUPOAHBIX U
CTOYHBIX BOJ
[IK 3.3. BbIMOAHATE MHUKPOOHMOJOTMYECKHME AaHANM3bl MO KOHTPOJK  KayecTBa
IIPUPOJHBIX U CTOYHBIX BOJ
yMeThb:
—  BBINOJHATH XUMHUYECKME U  MHUKPOOUOJOTMYECKHME aHAIM3bl 110
KOHTPOJIKO TEXHOJOTMYECKUX IMPOLECCOB U Ka4eCTBA OYMCTKHU IIPUPOIHBIX U
CTOYHBIX BOJ;
—  BBINOJHATH KOHTPOJIb 32 COOJIFOJICHHEM JKOJIOTMYECKUX CTaHAApTOB U
HOPMAaTHBOB 10 OXPAaHE OKPYKAIOLIEH CPEbI;
3HATH:
— TUTHEHUYECKUE TPeOOBaHUS K KayeCTBY MUTHEBOM BOJABI U CAHUTAPHBIC
HOPMBI OYMILEHHBIM CTOYHBIM BOJaM M BOJaM BOJAOEMOB Pa3JIMYHOIO
Ha3HA4YCHUS,

— METObI U MAPAMETPBI KOHTPOJISI IPUPOIHBIX U CTOYHBIX BOJ.






I[TEPEYEHb JIABOPATOPHBIX PABOT

IIM.03 BbinosineHue padoT M0 OYMCTKE MPUPOAHBIX U CTOYHBIX BO/ U
KOHTPOJII0 KAYeCTBEHHBIX NOKa3aTeJiel
M/IK 03.01. OuncTka 4 KOHTPOJIb Ka4eCTBA MPUPOAHBIX U CTOYHBIX BOJ
cnenuanbHocTh 08.02.04 BogocHabkeHue 1 BOJOOTBEACHUE

No npakTrueckoi Kon-Bo
HanmenoBanue ®opmar
paboThHI 4acoB
JlaGoparopHas
Koarynsmust KoJuTouHbIX pac A4 2
pabota Nel Y A pactBopos
JlabopaTopHas
Hccnenosanue ycTpoicTBa MUKPOCKOIA A4 2
pabota N2 a yerp POCKO
JlaGoparopHas Onpenenenue Gpuznueckux nokazaTeiaei Ad 2
paboTta Ne3 BOJIbI
JlabopaTopHas
Onpenenenue pH Bogesl A4 4
pabota Ned peA P A
JlabopaTtopHas Omnpenenenue MENOYHOCTU U KECTKOCTU Ad 4
paboTa Neb BO/IbI
OnpeneneHne XMuMUYECKOTO U
JlabopaTopHas
OMOXUMHUYECKOTO NOTPEOIEHUS A4 2
pabota Ne6
KHCJIOpPOJa
16

Kpurepuu oueHuBaHus1 J1a0OPATOPHBIX padoT

5 bannos

1) npaBUIIBLHO ONMPEACIIUIT LIEIb OIbITA;

2) BBIMOJNHUJI PabOTy B TOJHOM O0BEME C COONIOJCHHUEM HEOOXOIUMO
MOCJIEIOBATEILHOCTH MPOBEJCHUS OMBITOB U U3MEPEHU;

3) camMOCTOsITeIbHO W palUOHAIBHO BBIOpal W MOJATOTOBWI JJISI OMBITA
HEoOXoauMoe O0OpyJOBaHUE, BCE OIBITBI MPOBET B YCIOBUSAX M PEKUMAX,
00eCITeuynBaOIIMX MOJIYICHUE PE3YIbTaTOB M BBIBOJIOB C HAMOOJBIIIEH TOUHOCTBIO;

4) Hay4YHO TPaMOTHO, JIOTUYHO ONHUCal HaOIIOJCHUS W CcPOopMyTUpOBal
BBIBOJIbI M3 OMBITA. B mpejcTaBiIeHHOM OTUYeTe MPAaBWIBHO W aKKypPaTHO BBITIOJTHUI
BCE 3aIMCH, TaOJUIIbI, PUCYHKH, YEPTEKH, TpaduKH, BEIYUCIICHUS U ClIeJIal BBIBOIBI;

7) DKCTIIEPUMEHT OCYIIECTBISIET MO IJIaHy ¢ YYETOM TEXHUKHU 0€30MaCHOCTH U

MpaBujI paboTHI C MAaTEpHATIAMHA U 000PYTIOBAHUEM.
10



4 b6anna

1) ombIT IPOBOJMI B YCIIOBHUAX, HE O0CCIICUNBAIOIINX JTOCTATOYHON TOYHOCTH
U3MEPEHUM;

2) wir OBLJIO JOIYIIEHO JIBa-TPH HEJA0YCTa;

3) i He OoJiee 0IHOM HErpyOOii OMIMOKU M OAHOIO HEJAoYETa,

4) WM SKCIIEPUMEHT MPOBE/ICH HE TIOJIHOCTHIO;

5) Wi B ONMCaHUU HAOIIOJCHUN W3 OIBITA JOIYCTHJI HETOYHOCTH, BBIBOJIBI
c/ieJiall HeMOJHBIE.

3 banna

1) mpaBWIBLHO OINpPENCIMI IEdb OIbITa; paOOTy BBHIIOJHSACT NPABHIBLHO HE
MEHEE YeM HAaIOJIOBUHY, OJJTHAKO OOBEM BBITIOJIHEHHON YacTH TaKOB, YTO MO3BOJISIET
MOJIYYUTh TPaBUJIBHBIC PE3yJbTaThl W BBIBOALI TIO OCHOBHBIM, MPUHITUITHAIBHO
BaXKHBIM 3aJ1a4aM palbOoThI;

2) wiu moabop 00OpyAOBaHUs, OOBEKTOB, MAaTCPUAJIOB, & TaK)Ke PabOTHI IO
HavaTy OTbITa MTPOBEII C TTOMOIIBIO TIPETIOaBATENIs; UIN B X0/ TIPOBEICHUS OIBITA
M3MEPEeHUI ObUIH JTOMYIIEHBI OMMOKUA B OMUCAHUU HAOMIOACHUH, (POPMYITHPOBAHUN
BBIBOJIOB;

3) OmBIT NPOBOAWICA B HEpAIlMOHAIBHBIX YCIOBHUSAX, YTO TPUBEIO K
MOJIYYCHHIO PE3YJIHTATOB C OOJIBIIEH MOTPEITHOCTHIO; UM B OTYETE ObUIN JOMYIICHBI
B 0O01IeH CIOXXHOCTH HEe OoJiee NBYX OIIMOOK (B 3alUCAX €IUHUIl, U3MEPECHUSX, B
BBIYMCIICHUSIX, Tpadukax, TabIuIax, cxemax, aHaju3€ TMOrPelIHOCTe U T.A.) He
MPUHITUITHAIBHOTO IS JTAaHHOW paboThl XapakTepa, HO TOBJIMSBIIMX Ha PE3yJIbTaT
BBITIOJIHCHMSI; WJIM HE BBINIOJIHEH COBCEM WM BBITIOJHEH HEBEPHO aHAJMU3
MOTPEITHOCTEM;

4) nomyckaer rpyOyr ommuOKYy B XOJE JKCHepuMeHTa (B OOBSCHCHHHU, B
oopMieHUN pabOTHI, B COOJIIOICHUN TIPaBUJI TEXHUKH 0€30MacCHOCTH TP padboTe ¢
MarepuajiaMi W 00OpYyIOBaHHMEM), KOTOpash WCHPaBIseTCS TI0 TpPeOOBAHUIO
MIPEToIaBaTelIs.

2 oanna

11



1) He ompenenuyi CcaMOCTOSTENBHO IIEJNb OMBITA; BBHIMOJHWI paboOTy He
MOJIHOCTHIO, HE MOATOTOBUJI HYKHOE 000pyAOBaHHE M 00BEM BBIIIOJIHEHHOW YacTu
paboThI HE MO3BOJIAET CAENATh MPABUIBHBIX BHIBOJIOB;

2) WIA OIBITEI, W3MEPCHHS, BBIUMCICHHS, HAOJIOJCHUS TPOU3BOIMINCH
HEMpaBUJIbHO;

3) wim B XoJ¢ pabOThl M B OTYETe OOHAPYXUJIMCh B COBOKYITHOCTH BCE
HEJIOCTaTKH, OTMEUEHHBIE B TpeOOBaHUAX K OorleHKe "3";

4) pomyckaeT aBe (u Ooisiee) rpyOble OMIMOKHM B XOJC JKCICPHMEHTa, B
00BACHEHHH, B OPOPMIIEHUH pabOThI, B COONIOAEHUU TPABUJI TEXHUKH 0€30MacHOCTH
pu paboTe C BEIIECTBAMHU M 00OpPYJAOBAHUEM, KOTOPHIE HE MOXKET UCIPABUTh JaXe

110 Tpe6OBaHI/II-O IIpCIIoJaBaTCIIAd.

12



JIABOPATOPHAS PABOTA Ne 1

KO&FyJIHIIl/Iﬂ KOJUVIOUAHBIX PacTBOpPOB

Heab padorsl: [IpuroroBneHne IUCIEPCHBIX CUCTEM, KOTOPHIE B TAIbHEUIIIEM
MOTYT OBITh UCITOIb30BaHBI JIJIsl KCCIICIOBAHUS UX CBOMCTB.

B otyere ykazarh crmoco0 MOJydeHHUS 3015, PEaKIUI0 IMOJYyYECHHUS TPYIHO
PacTBOPUMOTO COCIWHEHHUS W (DOpMYITy MHUIIEIIBI, YYUTHIBAas AKCIIEPUMEHTAILHO
HAWJCHHBIN 3HAK 3apsA/1a KOJUIOUAHOW YaCTHUIIbI.

ObOopynoBaHne 1 MaTepUAJIbI:

1 XuUMHYECKHE CTaKaHUMKU EMKOCThIO 100 M.

2 ITunerku émkoctrio 1, 2, 5, 10 M.

3. bropeTka.

4 Merouek s JUaiu3a.

5 PacTtBopsI coneil.

yMeTh:

- BBITIOJTHATh ~XHMHMUYECKHE U MHKPOOHMOJIOTMYECKUE aHAIM3bl 110
KOHTPOJIFO TEXHOJOTMYECKUX MPOIECCOB M KAYECTBA OYMCTKHU MPUPOAHBIX U CTOYHBIX
BOT,

3HATh:

— MCTOJBI U IMapaMETPbl KOHTPOJIA IIPUPOAHBIX U CTOYHBIX BOJI.

Xoa paéoTbi

1. ®usnyeckasi KOHAeHCAUA (METOA 3aMeHbI PACTBOPUTEJIS)

30JIb CEPBI

K 50 mm Bomel m00aBistoT mpu B30AITHIBAaHUKM 1 MJ HachlmeHHOro (6e3
HarpeBaHus) pacTBOpa CEpbl B allETOHE WM STWIOBOM crupte. T. K. cepa B BOJE
HEpPacCTBOpUMA, TO MPHU ITOM 00pa3ylOTCs MeIbYalIiue €€ KOJUIOUIAHBIC YaCTHIIBI,
B3BEIIEHHBIC B Bojie. HaOmrogaeTcs siBfeHue omaaeceHInu.

Kak mnocTpoeHsl Munemisl B 3TOM  30JI€  — HEW3BECTHO. Pomb

CTa6I/IJ'II/IBI/Ip}IIOH_[eFO BCUICCTBA, UTPAKOT HNPOAYKTHI OKHUCIICHUS CIIMPTAa U IPHUMCCH,
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UMeEIolecs: B cepe. 30JIM Cepbl, MOJYy4YEHHBbIE IO 3ITOMY METOAY, SBISIOTCS
TUMUYHBIMUA  THO(POOHBIMU  30JIIMH M JIETKO KOAryJaupylOT TMpH J0OaBICHUH
ANeKTpoauTa. YacTuIsl cephl 3apsiKeHbl OTPULIATETBHO.

2. XuMu4ecKasi KOHAeHCcalus

PEAKIIMN BOCCTAHOBJIEHUA. 30JIb JUOKCUJA MAPT'AHLIA

5 ma 1,5% pactBopa KMnO, pazbasmsitotr Bojoit 10 50 mi. B pazbaBneHHbIM
pacTBOp BBOIAT 1Mo Karuwsim 1,5-2 mit 1% pactBopa Na,S,03. OOpa3yeTcsi BUIITHEBO -
KPAaCHBIH 30JIb TUOKCH/IA MapTaHIa.

PEAKIIVU ITMIPOJIM3A. 30JIb TUIPOKCUIA XEJIE3A (II1)

Peaxuus nonydyenus Fe(OH); unet no cxeme:

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

[ToBepxHOCTHBIC MOJIeKYJIBI arperata Fe(OH); BerymaroT B peakmuto ¢ HCI:

Fe(OH); + HCI = FeOClI + 2H,0

Monekynsl FeOCI, noaseprasics aucconuanuu, oopasytor nonsl FeO" u CI.
JlanHOE 00CTOSITENHCTBO HEOOXOAMMO YUECTh P COCTaBICHUU (DOPMYITBI MULIEIIITBI.
Jlns monydenus 3oia Fe(OH)z k 50 M kumsiied Boasl 1Mo KaruisiM go0apisitor 5-10
M 2% pactBopa FeCl;. 301p nMeeT UHTEHCUBHBIN KPACHO — KOPUYHEBBIH LIBET.

PEAKIIN JBOMHOI'O OBMEHA. 30JI BEPJIMHCKOMH JIA3YPU

a) K 20 ma 0,1% pacrtBopa Ky[Fe(CN)g] mpuOaBisitoT mpu 3HEPrUYHOM
B30anThIBaHuU 5-6 Kamenb 2% pactBopa FeCls. Ilomywator 3051b, OKpallleHHBIN B
TEMHO — CUHHUH LBET.

0) K 20 mu 2% FeCl; npubaBisitoT npy SHEPrUYHOM B30aIThIBAaHUM 5-6 Karenb
0,1% pactBopa K4[Fe(CN)g]. [Toy4aroT 30516, OKpAIICHHBIN B 3€JICHBIHN IIBET.

Yem oTiinyaroTcs noiaydeHHsle 301? OTBET 000CHYyMTE.

3. MeToabl AucneprupoBaHus (MenTU3AuA)

30J1b BEPJIMHCKOM JIA3YPH. B npo6upky k 5 mi 2%-ro pacteopa FeCl;
npubarsstor 1 mut HackienHoro pactBopa Ky[Fe(CN)g]. Ocanok oThHIBTPOBBIBAIOT
Y TIPOMBIBAIOT JUCTUIIIMPOBaHHOM Boaoi. [Ipu oOpaboTke ocaaka Ha GuabTpe 3 M
0.11 pacTBOpa MmAaBENEBON KHUCIOTHI (MENTU3ATOP) PUIBTPYETCS 30J7b OCPIUHCKON

) o 2-
na3ypu, OkpamieHHbld B cuHui 1BeT. AHMOH C,0,  cuibHO ajacopOupyercs Ha
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JacTUI[aX 0OCajKa, cooOlas UM 3apsii U arperaTuBHYI0 ycToW4yuBOCTh. Hamummmre
(hopMyITy MUIIEILIBL.

4. 3HavyeHHMe KOHLEHTPALMM PeEArupyrIIUX BelIeCTB A NOJyYeHHS
KOJIVIOUIHBIX PACTBOPOB

Pa3mepsl yacTull mpu peakuusx JBOWHOrO oOMEHa, B pe3yJibTaTe KOTOPOTro
NOJIyYarOTCSl HEPACTBOPUMBIE MPOAYKTHI, 3aBUCIT OT KOHUEHTPALMU PEArupyronnux
BemecTB. [Ipy OuYeHb BBICOKMX M OYEHb HHU3KHX KOHUEHTPALMSAX IOJIY4YaroT
BBICOKOJIUCTIEPCHBIE (KOJUIOMAHBIE) CHUCTeMBbl. B mepBoM ciyyae 3TO OOBsCHSETCS
BO3HMKHOBEHHWEM  OJHOBPEMEHHO OYE€Hb OOJBIIOr0  KOJWYECTBA  IIEHTPOB
KpUCTAJUIM3alUU  (3apOJBIIIEBBIX LIEHTPOB), YTO CBSI3aHO C PAcXOAOM BCETO
pearupyroumero BelecTsa. BO3MOXXHOCTB JaJbHEHIIEr0 pocTa YacTULl ITUM
OTPaHUYNBAETCH.

B cinyyae HU3KMX KOHILIEHTpallMii BeCh BO3MOXKHBIM H30BITOK BEIECTBA
pacxoqyercsi Ha BO3HHKHOBEHHE CpPABHUTEIBHO HEMHOTIOYMCIEHHBIX IEHTPOB
KPUCTAJUIN3AlMNA, W JAJIbHEUIINA POCT YACTHL TEM CaMbIM HcueprnbiBacTcs. [Ipu
CpPEIHUX KOHUEHTpPAlUsAX pearupyrolux BEIIECTB IMOJIy4aloTCs IpyOOUCIepCHBIE
YaCTHULBI, BBITAJAIOIINE B OCAIOK.

a) B crakan Ha 100 M nanmuBatot 5 M 0.0051 pactBopa FeCl; u nobasnstor 5
min 0.0051 pactBopa Ky[Fe(CN)¢]. PasbaBnstor mnoaydeHHbid pactBop 50 wmi
TUCTUIITUPOBaHHOM BObI. [lomydaeTcst mpo3padyHbiil 30516 OCPIUHCKOM JIa3ypH.

0) BBIMOTHSIOT TO e, UTO U B OMBITE a), Oepsi pacTBOPHI KOHIIeHTparmen 0. 1H.
W3 MyTHOTO pacTBOpa BBINAAAET OCATOK OEPIUHCKOM Ja3ypHu.

B) B crakan Ha 100 M HanuBaroT 5 Myt HaceimeHHOro pactBopa FeClz u 10 M
HaceienHoro pacteopa Ky[Fe(CN)g]. O6pasyetcst crymHeoOpasHblit ocagok. Yacts
MOJYYEHHOr0 ocajka mepeHociIT B crakad co 100 My IUCTUIUIMPOBAHHOM BOJBI U
pa3MenuBatoT. [lonydaercst ycTONYUBBIN 30716 OEPIUHCKOM J1a3ypH.

5. lMosryuyenne ruaApoPuIbHBIX 30J1ei. 30J1b KpaxmMaJia

JInodpunbHbIe 30511 TOMYy4YarOT myTeM pactBoperrss BMC B cooTBeTCTByOIIEM

pacTBopuTele: OEJIKOB - B BOJIE, KayuyKa - B O€H30J1€, [IeJIUTI0JI03bI - B 3(Upe U T.J.
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JInounpHeie 307U 00JaNalOT 3HAYMUTEIBHO OOJBIIEH YCTOWYMBOCTBHIO IO
CpaBHEHUIO C JTMO(POOHBIMH, TTO3ITOMY OHH MOTYT OBITh TOJIYYCHBI B CPABHUTEIHHO
BBICOKMX KOHIICHTpALMSAX M 00JIaaloT OOJBIION BS3KOCTBIO M OCMOTHYECKUM
naBiaeHueM. [lOBBIIIICHNE KOHIIGHTpAIMKM JHUOGUIBHBIX 30JICM TPUBOAUT K WX
3aCTyITHEBAHUIO — MIEPEXOAY B I'EIN.

0.5 r xpaxmaya THIaTeNIbHO pacTtupaioT B (aphopoBOM CTYIKE, MEPEHOCIT B
dapdopoByto yanieyky U nepeMennBaioT ¢ 10 M1 JUCTHIITMPOBAHHON BOJIBI, TTOCIIE
yero a00aBisitoT eme 90 M BoJbl. 3aT€M IpPH MOCTOSTHHOM TMOMEIIMBAHUM JTOBOJST
MOJYYEHHYIO CMECh KpaxMmalia B BojJie 10 kumneHud. [lociie HECKOMbKUX BCKUITAHUUN
nonydaercs 0.5% onamecuupyromuii 307  KpaxMmasia. 30Jb COXPaHAKT A
JajabHenIen padoThl.

2.Koaryasuus

HEJIb: onpenenuTs 3HaK 3apsia KOJUIOUIHBIX YaCTHUIl U OMPEACIUTh OPOTH
KOaryJisiiuu 30Jis (10 YKa3aHUIO MperojaBaTess) Npu JeHCTBUM MOHOB PA3IUYHOIO
3apsaa, mposeputs npasuio lyneue — ['apau.

[Ipu3HakOM KOAryJisiiud CIYXKAT TIOMYTHEHHWE 30Js MW JlalibHEiIee
oOpa3zoBaHue ocajgka. MHUHMMalIbHAas KOHUEHTpPALMsS AJIEKTPOJIUTA, BbI3bIBAIOLIAS
SBHYIO KOAryJsil[ii0, Ha3bIBACTCS TOPOTOM Koarymsuuu 3oiied (Mmonsw/i). [lopor
KOAryJisiiud 3aBUCUT KaK OT MPUPOABI DBJIEKTPOJIUTA, TaK U OT BAJIECHTHOCTH

Koaryiupyouiero nona. Ilopor koaryssiiiuu y BeIaucisiercs no Gopmyse:

7/ — CSJZVSJZ
v (1)
30JA
rne V,us — 00beM 307, B3siToro mis koaryisiuu, C,, — MomspHas

KOHLEHTpALUsl PACTBOPA JJIEKTPOIUTA, V,; — 00BEM DIIEKTPOJUTA, MOLIEIIIEr0 Ha
KOAryJISILIUIO 30JIS.

vy = 730:11:1 — npasusno Hlymsue — Capan.
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B Tpu umcteie mpoOupku HaMMBAKOT MO 1 MJI MCOBITYEMOTO 30Jis. 3aTeM B
MpoOUpKH J00aBISIOT MO KAaIUIIM pacTBOPHI cieayromux cojied: 3u pactBop KCl,
0.25 u pactBop K,SO4 1 0.001 1 pactBop Kz[Fe(CN)g].

[Tocne kaxxaoro A00aBiIEHUS JIEKTPOIUTA MPOOUPKH € 30J€M BCTPSIXHUBAIOT,
HaOIoMast 3a TOJIOKEHUEM 30Ji4. SIBHOE TOMYTHEHHE 30Jis1 TMPUHUMAIOT 32
KOAaryJisSIIUIO U OMPEAEISAIOT MOPOT KOATyJISLIHH.

3.CpaBHeHHe YCTOMYMBOCTH THAPOPUWIBHBIX M THAPOGOOHBIX 30JIeil K
AEefCTBUIO JJIEKTPOJIUTOB

B nBe npoOupky MOMEMmaoT Mo 5 MJI MOJYYEHHBIX paHee 30Jied OepIuHCKOM
nazypu (WM 30J19 TUIPOKCHUJIA JKelle3a) M KpaxMana. B kaxiayro u3 mpoOupok Mo
KalusiM  100aBNISIOT HachleHHbld pactBop (NH4),SO4 1o koarymsmuu 30Jiei.
OnpenendroT U CPaBHUBAIOT MOPOTH KOATYJISIUU.

Bonpocs! KoLIOKBUYMa

1. [lonsitue  nmucnepcHoit  cucteMbl.  (OCOOCHHOCTH  KOJUIOMIHOTO
COCTOSIHUS.

2. Knaccudukanus qucrnepcHbIX CUCTEM.

3. CnocoObl MOJy4eHUs TUCTIEPCHBIX CUCTEM.

4. CriocoObl OUMCTKHU 30JIEH.

5. Ctpoenue MUIIEIUTBI TUAPO(POOHOTO 30s.

6. [Tonstue xoarynsiunu. Koarymamusa snexkrponutamu. [Ipasuno lynbue

— T'apam.
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JIABOPATOPHAS PABOTA Ne 2

HccnenoBanue ycTpoiicTBa MUKPOCKOIA

Heab padoThI: H3yYUTh CTPOCHUE MUKPOCKOIIA

I[Ipubopsbl 1 MaTepHuaIbl: MUKPOCKOIT JJa0OPaTOPHBIM.

yMeThb:

— BBIMIOJHATh XMMHYECKHE U  MHUKPOOMOJIOTMYECKUE AaHAIM3bl 10
KOHTPOJIIO TEXHOJOTUYECKUX MPOLIECCOB M KaUueCTBa OUUCTKU MIPUPOJIHBIX U CTOUHBIX
BOX,

3HATh:

— METO/Ibl U apaMeTPbl KOHTPOJISI IPUPOJHBIX U CTOUYHBIX BOJI.

IMopsinok padoThI
IToA10kKa OCHOBAHMS,
2- OCHOBAHHME C BBIKJIFOYATEJIEM,
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3.0CBETUTEIID,

4. xonnencop A6Ge,

S-MIpeAMETHBIN CTOJIMK C U3MEPUTEIBHBIM HOHUYCOM,

6 nepxatenb npernapara,

- OOBEKT UBHI,

8- peBoJibBEpHAsl TOJIOBKA,

9- okymspHI,

10- aganTep Buaco/GhoTO HACAAKH,

11- TpuHOKYJIApHAs HACaJKa,

12 - perynsTop SIPKOCTH OCBETHTEIIS

Y CTpOKCTBO:

[Ipu paboTe B MpPOXOASINEM CBETE Jyd, OTPAXKEHHBIA OT BOTHYTOTO 3€pKaja
MPOXOMSIIUNA 4Yepe3 auapparMy W MPEIMETHOE CTEKIO, OCBEIIACT MPO3paYHBIN
Mpernapar, HaKpbITbI TOKPOBHBIM CTEKJIOM.

Mukpo o0bekTuB (8x, 20x miam 40x) oOpasyer m3oOpakeHHE Ipernapara B
(hoKaNbHOM TNIOCKOCTH OKYJIApA.

VYBenuueHre MUKPOCKONa OMpPENesseTcsl YMHOKEHUEM YBEJIMUCHUIN OKYJsipa
00BEKTHBA.

MUKpPOCKOT COCTOUT M3 CIAEAYIOIIUX OCHOBHBIX YacTEH: OCHOBAHUS, KPOIIIUTE,
TyOycozepxkaresnsi, NPEAMETHOTO CTOJIMKAa C  MEXaHU3MOM  TMepeMeleHus,
PEBOJILBEPHBINA TOJIOBKH C OOBEKTHBAMH, TyOyca C MAHKPATHYECKUM OKYJISIPOM,
OCBETUTEJILHOTO YCTPOMCTBA.

[Ipumeuanne: B CBsi3M C MOCTOSHHOW pPabOTOM MO COBEPIICHCTBOBAHUIO
MHUKPOCKOIIa B KOHCTPYKITUIO MOTYT OBITh BHECEHBI HE MPUHIIUITAATLHBIEC U3MEHEHUS,
HE OTpaXEHHBIE B HACTOAIIEM U3JJaHUH.

OcHoBaHue TpPEACTABISIET COOON JUTYIO AeTalb, K KOTOPOW MPH TMOMOIIH
IapHUpa KPENmuTCs KPOHINTEWH - TyOyconepxkarciab. K HWKHEH (OmOpHOI)
IJIOCKOCTU OCHOBAaHUSI MPUKPEIJICHb HOXXKHA M3 IUIACTHKATA, MPEIO0TBpAIIAOIINEe
CKOJIb)KEHHE MHUKPOCKONA [0 HAKJIOHHOM TOBEPXHOCTH U  3alUIIAOIINE

IMOBCPXHOCTL CTOJIA OT HOBpC)K)ICHI/Iﬁ.
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KpoHIITEeHH-TYypyCcOoaepKaTenp - JIATAas JAETalb, JKECTKO COECAUHSAIOIAS
OCHOBHBIE y3Jbl M JETAJId MHUKPOCKOIA: MEXaHHU3M MEpEeMEIICHUs MPEeIMETHOTO
CTOJIMKA, PEBOJILBEPHYIO T'OJIOBKY C MaHKPATUYECKHUM OKYJISPOM U OCBETUTEIHHOE
YCTPOMCTBO.

- IepEeKIII0YaTeNlb CBETOBOTO MOTOKA,

- IITaTHUB,

- pyuka rpy0oi HaCTpOMKH,

pyYKa TOYHOU HACTPOMKHU,

KOaKcHaJbHas pyyka MepeMeIieHus mpemnapara.

[Hapaup MO3BOJIAET U3MEHATH YrOJ HAKJIOHA KPOHIITEHHA-TyOycoIepKaTes,
a cieaoBaTebHO, B TyOyca ot 0° 10 90°.

TyOGyc ¢ maHKpaTUYCCKUM OKYJISAPOM - METaJTMYecKas TpyOKa ¢ HeChEeMHBIM
MaHKPAaTUYECKUM

PeBonbBepHas royioBka MNpeACTaBIAECT coOON momychepruecKyro JeTaib, B
KOTOPYIO 3aKpEeTICHBI MUKPOOOBEKTHBBI. [ToBopoTom PEBOJILBEPHON
TOJIOBKMBO3MOKHO ~ IOIIEPEMEHHO  HCIOJb30BaTh OOBEKTHBBI, COBMELIAs U3
ONTUYECKUE OCH C ONTHUYECKOW OCBhI0 MHUKpockoma. Dukcanus MOJI0KESHUs
00BEKTHBOB 00OecreunBaeTcsi PUKCATOPOM, PACIIOJIOKEHHBIM BHYTPU PEBOJIBBEPHOMN
T'OJIOBKH.

[TpenMeTHBIN CTONMK UMEET B LIEHTPE OTBEPCTHE IS HAOIIOEHUS Mpernapara
B npoxozjsmieMm cBere. CHU3Yy K MpPEIMETHOMY CTOJHMKY KpEMUTCS JUCKOBas
nuadparma ¢ orBepcTusaMH auamerpamu 2, 4, 8§ uw 16 MM, KOTOpbIE MOTYT
(GUKCUPOBAaHO yCTAHABIMBATHCS COOCHO C OTBEPCTHEM B TPEIMETHOM CTOJIMKE.
Kpome storo, nuadparmammeer naroe GukcupoBaHHOE pabodee TOJOKEHHUE, TPH
KOTOPOM TIOJTHOCTBIO TIEPEKPHIBACTCS OTBEPCTUE B MPEAMETHOM CTOJIMKE M CBET OT
OCBETUTEJIHHOIO YCTPOICTBA HE MMOMNaAaeT Ha Ipemnapar. B aTom nonoxeHnn numeercs
BO3MOXXHOCTh TPHU JIOCTATOYHOM OCBEILIEHWH paccMaTpuBaTh IpemnapaTbl B
OTpPaXCHHOM CBETE.

Ha BepxHell MJIOCKOCTH CTOJMKAa HMMEIOTCSA JIBa JepiKaTens Ui (UKcaluu

npenapara.
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[Ipy oMo MaxOBUKOB MEXaHU3Ma NEPEMEILEHNS PEIMETHBINA CTOJIMK I1e-
peMeraeTcs BAOJIb ONITHYECKON OCH.

C wenblo mpeAoXpaHEHUs paccMaTpPUBAEMOro Ipernapara OT MEXaHUYECKHX
MOBPEXJICHUA KopiycoM 00bekTMBa 40X, MNEepeMelleHHe CTOJIMKa BBEpX
OTPAaHUYUBAETCS YIIOPOM.

OcBeTUTenbHOE YCTPOMCTBO MPEICTABIIAET COOOM BOTHYTOE 3€pKaJio B OIPABeE.
OnpaBa BcCTaBisIeTCA B BHJIKOOOPA3HBI MOBOPOTHBIM JAepaTenb. Bo3MOXHOCTBH
BpaIICHUsI OCBETUTEIBHOIO YCTPOMCTBA, BOKPYT JIBYX B3aUMHO MEPHEHIUKYIISIPHBIX
oceil MO3BOJISIET HAWIYYIIMMUA O0Opa3oM HANpPaBUTh CBET OT UCTOYHHKA OCBELIEHUS
Ha UCCJIEIYyEMBIN Mpenapar.

MUKpOCKOIT MOKET KOMILJIEKTOBATHCSI OCBETUTENIEM, paOOTAIOLIUM OT CETH Ye-
pe3 OJIoK muTaHug W Ha Oarapeiikax, MO3BOJIAIONIMM pAacCMaTpUBaTh UCCIENYyEMbIE
00BEKTHI B c1ab0 OCBEIIEHHBIX noMenieHusx. [Ipu pabore ocBeTuTenst B aBTOHOM-
HOM pEXHUME HCIOJIb3YIOTCS JIBe MallbuMKoOBbIe Oartapeiiku pasmepom AJUJI 1,5 B..
BpeMs HENPEPBIBHOUM paboThl ocBeTUTENS -30 MUHYT, IPU NEPHUOJIUYECKOM OTKIHOYE-
Huu 1,5-2 ygaca,

barapeiiku, UMeroImye B KOMIUIEKTE OCBETUTENS, K MOMEHTY MOKYIIKH ITPEAHA-
3Ha4YeHbl TOJBKO ISl MpoObl. BO3MOXHO, UTO OHM HE BBIPAOOTAIOT BECh CPOK
CITYXKOBl.

Jlnst 3ameHbl OaTtapeek BBIIBUHYTh BEPXHIOK KpPBILIKY KOpIyca, HEOOXOJIMMO
COOJII01aTh YCTaHOBJICHHYIO OIS PHOCTb.

[ToaroroBka k paboTe:

[Ipu monyyeHnn HOBOTO MUKPOCKOIA IPOBEPHTE COXPAHHOCTh YIIAKOBKH.

[Tocne TtpaHcnopTupoBaHusl (MM XpaHEHUs) TPU HHU3KUX TEMIIEpaTypax
MHKPOCKOIl B TPAHCHOPTHOW Tape BBIACPKH T€ B NMOMELIEHWH Ipu Temmeparype
20+5 He meHee 4 4acoB U 3aTe€M PacClaKOBBIBAMTE.

Buumanue! s coxpaHHOCTH MpuOOpa MpU XpaHEHWH U TPAHCIIOPTUPOBKE
MpOM3BEACHA KOHCEpBAllMs TOJIOBOK KpemexkHbIX aetane. Ilepen paboTtoit

HEO0OXOAMMO YAAIUTh CIEAbl KOHCEPBAIIMOHHOW CMa3KH.
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OcB0o0OAMB MHKPOCKON OT YHNAKOBKH, HpPHU HEOOXOJUMOCTH OCTOPOKHO
BBEpPHYTH TyOyC B KPOHIITEHH-TYyOycOAepKaTelb - MPUOOp rOTOB K padoTe.

[Topsinok paboThI:

KauecTBO 1M300pakeHUsI B MUKPOCKOIE B 3HAYUTEIHHOW CTENEHH 3aBUCTH OT:
OCBEILIEHUS, [T0ATOMY HACTPOHKa OCBELIEHUS SIBISAETCS BaXXHOM MOATOTOBUTEIbHOU
orepanuen.

CBeT uctouHrka (OKHO, JIaMI1a) TOJKEH OCBEIIATh 3€PKAJI0 PABHOMEPHO U Ha-
IPaBIIATHCS MMOCIEIHUM uepe3 quadparmy na npenapat. Habmonas B oKyJisip, HOBO-
padrBaiiTe 3epKaio 0 TeX IMOp, MOKa BCE MOJE 3PCHUS HE OKAXKETCS PaBHOMEPHO
OCBEILICHHBIM.

Ecnn B kadecTBe MCTOYHHMKA CBETA B3SITA JIAMIIA, TO MOXET BBIPHCOBATHCS
CBETSMIAsIiCsl HUTH JaMibl. M30aBbTeCh OT ATOTO, JaXKe €CJIU MPU STOM MPOU30MIET
YMEHBILIEHUE SIPKOCTU OCBELICHUS OIS n300paxkeHus. [[ist paBHOMEpHOro ocBelle-
HUsl 00BEKTa MOCTaBbTE MEXKIY JaMIIONW M 3€pKajiOM 3KpaH U3 MalupocHO Oymaru
WM MaToBoe CTekso. YUToObl CBET He cienuia HaOmogaTedas W 3€pKalio He
3aKpbIBAJIOCh IPEIMETHBIM CTOJIUKOM, JJaMITy CTaBbTE JaJIbII€ OT MUKPOCKOIIA.

HactpouB 3epkano, W TpaBWIBHO pACHOJOKHWB HWCTOYHUK OCBEIICHHUS,
pou3BoauTE (POKYCHPOBKY. DOKYCHPOBKA OCYIIECTBIISIETCS BPAILIEHUEM MaXOBHKOB.
Bpamiast MaxoBHKHU OITyCTUTE CTOJHK, MOJOXKHUTE HA HEr0 MCCIeAyEeMBbI mpenapaT u
3aUKCUpyiTe ero mpuXKUMaMmH. 3aTeM, MOJAHMMAs CTOJHK, CIeAWTe, YTOOBl OH
NEPEMECTUIICSI HECKOJIbKO BBILIE CBOEr0 padoydero MOJOXKEHHs, T. €. MOKPOBHOE
CTEKJIO OKa3aJIOCh ObI OT MepeaHell TUH3bl 00BEKTHBA 8X HA PACCTOSIHUM 6-:-8 MM, a
st o0bekTuBa 20x- 1mMm, 1iia oobektuBa 40x- 0,5 MMm. Habmonas B okyssip, O4EHb
MEIJIEHHO OIyCKailTe CTOJMK 10 TeX IOop, MOKa B IOJIE 3pEHUS HE MOSIBUTCS
n3o0paxxenne oObekTa. [lpu (PoKycHpOBKE TOJIE3HO OCTOPOKHO TEpPEIABUTATh
UCCIIETyeMbIi OOBEKT, T.K. MOJBHKHOE M300paKeHUE ropasnio Jierye 3aMeTUTh, YeM
Heno BWKHOe. Halins m3oOpaxenue, emie Oosiee MEIJICHHBIM BpallleHUEM pyYeK
nobeiTech HaubosIee Pe3KOro N300pakeHus 00BEKTA.

[Ipu nosiBieHHH OO0BEKTA WM €ro NPU3HAKOB B IoJie 3peHus (mpu

(bokycupoBKe) MonpoOyiTe MEHSTh OCBEUIEHUE, W3MEHSs HaKJIOH 3epkaia. Yacto
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ObIBaeT Tak, 4YTO OOBEKT BHAMMBIA IUIOXO B TMPSMOM CBETE, XOPOIIO BUICH MpHU
KOCOM TajeHuu naydei. Horma mcciemyemblii OOBEKT JIydille BHACH MPHU CIIA00OM
ocBelIeHNH. B 3THX cityyasx moje3Ho IpUMEHSTh Auadparmy.

@DOKyCHpOBKAa MOYET CUMTATHhCS 3aKOHUYEHHOM, Korjga OyayT yCTpaHEHBI BCE
HEJ0CTAaTKU U300paKeHUs B BHJIE MOJIOC, MATEH, OJUKOB. Xopolied (pOoKyCHpOBKON
MOHO Ha3BaTh TAaKyI0, IPU KOTOPOH IJIa3 COBEPLUICHHO HE YTOMIISIETCH.

VY1op B MHUKPOCKOIIE MPHU BBITYCKE C 3aBOJIA OTPErYJIUPOBAaH Ha TOJILKHY Ipe-
napara, 0ObIYHO IPUHATOTO B CPEAHUX IIKOJAX: MPEIMETHOE CTEKIIO TOJIIUHOM OT 1
10 1,9 MM u nokpoBHoe ctekiio Tonmuuor 0,17 mm. Ilpu sTom ynop obecrneunBaer
JOCTAaTOYHBIA 3a30p MEXIY KOPIIyCOM OOBEKTMBA M MOBEPXHOCTHIO MOKPOBHOIO
CTEKJIA.

[Ipn TtonmmHe, mpenaparoB, OTIAUYHOW OT BbINIEYKAa3aHHOW, COOIOaiTe
OCTOPOXHOCTh TpU (POKYCHUPOBKE, TaK KaK pabouee pacCTOSIHUE HE BEIUKO, Y
obbekTBa 8x-8,9 MM, y oObektuBa 20x-1.8 mMm; 40x-0,73.mm.Ilpu moctossHHOM
paboTe ¢ mpenapaTamy, UMEIOIIMMH TOJIIMHY, OTJIMYHYIO OT BBIIICYKAa3aHHOM,
ClIeqyeT TMPOU3BECTH MEPEperyjupoBKy ymopa IyTeM OclalleHHus BHUHTA,
YAEPKUBAIOIIETr0 IJIACTUHY YIOpa MOJBHKKOM Ha HYKHYIO BBICOTY BHYTPEHHEM
(MOMBWKHOM) TUIACTUHBI yropa | mocienyromen 3aTsKKA OCIa0JeHHOTO paHee
BHUHTA.

[Ipy wu3ydyeHuHn mnpenapaTtoB PEKOMEHIYETCs CIEAYIOUM MNOopsAaoK padoT
CHauana; UCnoJIb3yWTe OKYJISIp HAUMEHBIIETO YBEIMYECHHS U OOBEKTHB 8X MOUCKOB
YCTAaHOBUT TMpernapar B LEHTPE MOoJisl 3peHUs (MHAY€ OH MOXET BBIUTH U3 TOJIA
3peHUs] TpPU CMEHE OOBEKTHBOB), 3aTE€M UCIOIB3YHTE OOBEKTUB OOJIBIIETO
yBeIM4eHHS - padounii. [Tocine cMeHbl 0OBEKTUBOB MPOU3BOAUTE MOI(HOKYCHPOBKY.
Jist monydeH HauOONbIIEW YBEJIMYEHUS HCIOJIB3YUTE OKYJIslp C  OOJbIIUM
YBEIINUECHHUEM.

Pexomennyercss HaOmMoOmaTh OOBEKT B MHUKPOCKON TOMEPEMEHHO O0OMMU
rjla3aMd M OCTaBJSATh OTKPBITBIM CBOOOJHBIN TIJa3, 4YTO MPEAYyNpexaaeT €ro

yromiienus [IpaBuiia skcrutyaranuu
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MUKpOCKOI BBITYCKAETCS TINATEIHHO MPOBEPEHHBIM M MOXKET O0€30TKa3HO
CIIY’KUTh: MPOJAOIKUTEILHOE BpEMs, HO JUIsl 3TOTO0 HEOOXOAMMO COJIEpKaTh €ro B
YUCTO MPEJOXPaHATh OT MEXaHWYECKUX TOBPEKIECHUNH U COONMIOAaTh MpaBHIIa
AKCIuTyaTtanuu. JlJisi cCOXpaHEHMs] BHEIIHETO BHJIA MHUKPOCKOINA MEPHOIUYECKH
npoTupaiTe candeTkom, ciierka CMOYEHHOH OECKHCIOTHOM CcMa3KoM (Ba3eauHOM),
IpeIBapUTEIbHO YAIHUB MbLIb, @ 3aT€M HACYXO0 MPOTUpANTE YUCTOM candeTkoin

Comepxute uymctoTe candeTkd, TMpeJHAa3HAuYCHHBIE JJII  yXola 3a
MHUKPOCKOIIOM.

TiaTenpHO ynansaiTe >KUAKOCTH, TONAJA0NINe Ha MUKPOCKOIT BO BpeMs paboT
OO6pamraiite oco00e BHUMAaHHE€ HAa YHUCTOTY ONTHUYECKUX JIeTalieid, OCOOCHHBIX:
oObekTHBOB. He kacaiiTech manbllaMud MOBEPXHOCTEW JWH3. {151 4MCTKU BHEUTHUX
MMOBEPXHOCTHIX JIMH3 OT MbUIM UCIOJB3YUTE candeTKy WIM MATKYI 00€3KUPECHHYIO
KUCTOUKYy. Ecnu mocne ynaneHus NbUIM HOBEPXHOCTh JIMH3BI BCE K€ OCTAETCS U
JOCTaTOYHO YHUCTOM, TO NPOTPUTE CE€ MITKOM caeTkol, clierka CMOYEHHOM
CrupTOM U 3GUPOM, HE JOMYyCKasi CUJILHOTO YBJIA)KHEHUSI TOBEPXHOCTH JIMH3 ATUMHU
KUJAKOCTSIMU BO M30€kKaHUE PACKICHKH U BbINAJeHUIO JUH3. [IbIIb ¢ MOBEPXHOCTH
rIIyOOKO CHISAUIEH ompaBe JMH3bl OOBEKTHBA YAAJIANTE BaTONM HaBEPHYTOM Ha
MaJiouKy M3 JPEBECHHBI, H cojaepkamier cmon (Oepe3a, ayd, OCMHA) M CJerka
CMOYCHHOH B CIIpTE UIH dPupe.

3aMeTuB, UTO CMa3Ka B MOJIBMXKHBIX YACTIX MUKPOCKOIA CUJIBHO 3arpsi3HUIIACH
3arycrena, CMoOWTe OCH3MHOM U BBITPH TE€ TPYIIMECS TMOBEPXHOCTH YHCTOU
candeTkoil, 3aTeM CMaXbTe X OCCKUCIOTHON CMa3KOM.

He pexoMenyeTcs BBIBUHYMBATH TyOyC U3 TyOycoaep:kaTeis BO M30eKaHue
MOPYX MEJIKOIIArOBOM pe3hOBbl.

Pa30uparb 00bEKTUB HENb34 - OH OyAET UCTIOpPYEH!

Pabora ¢ UMMEpPCHOHHBIMU 00 BEKTHBAMHU

[Ipu pabote ¢ 0ObekTHBOM ¢ MacisHON uMmmepcueit (100x Mu) HEOOXOIUMO
MpeIBApUTEIIbHO HAHECTH CTEKIITHHOM MaJIOYKON Ha PPOHTANIBHYIO JTUH3Y 00BHEKTUBA

M Ha IIpcIiapar 1o Karji€ UMMCPCHOHHOI'O Macjia.
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BHMUMAHMWE! Henb3sg npuMeHATh B3aMEH HIMMEPCUOHHOI'O Maciia Cypporarsl,
TaK KaK 3TO MOXET 3HAYUTEIBHO yXYIIIUTh Ka4eCTBO H300paKeHUSI.

[Tocne HaHECEeHUS! UMMEPCUOHHOTO Macja Na (PpOHTANIBHYIO JMH3Y O0OBEKTHBA
U Ta Mpenapar MoJAHATh MPEAMETHBIN CTOJUK, UCIIONB3Ys PYKOSITKY Tpy0oil ¢okycu-
POBKHM 110 COIIPUKOCHOBEHUS Karelb UMMepcuH. JloOUTbes pe3koro u3oOpakeHus
MIOBEPXHOCTHU MCCIEAYEMOr0 Mpenapara ¢ IOMOILbIO TOHKON (POKYCHUPOBKH.

[Tocne okoH4YaHUs PaOOTHI ¢ UMMEPCUOHHBIM OOBEKTUBOM CHSATH C (DPOHTAIIB-
HOW JIMH3bI OOBEKTUBA U IpernapaTa UMMEPCUOHHOE MAaciiO YUCTOM TPSIMOYKON WU
(UIBTPOBAIILHOM OyMaroi, MpoTepeTh €ro 3arpsi3HEHHbBIE MOBEPXHOCTH BATOM, Ha-
BEPHYTOM Ha JEPEBAHHYIO NAJOYKy M CJIETKA CMOYEHHOM CIMPTOBOM CMECHIO WIIU
aupom.

Oruer:

OnucaTe OCHOBHBIE COCTABJISIOIINE MUKPOCKOIA,

3apucoBaTh MUKPOCKOIL.
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JIABOPATOPHAS PABOTA Ne 3

Onpenenenue pusnyeckux nmoxkazarejae BoAbl

Leab nanHON pabOTHI CBOJUTCS K OCBOCHHMIO HABBIKOB OIpeneeHus pu3uye-
CKHUX U XMMHUYECKHX MMOKa3aTeJiel KauecTBa BOJIbI.

IIpuGopsl 1 MaTepuaJbl: CTakaHbl JabopaTopHbie o0beMoM 200 MiI, TIIUTKA
nabopatopHasi.

yMeTh:

— BBIMIOJHATh XMMHYECKHUE U  MHUKPOOMOJIOTMYECKHE AaHAIM3bl  TI0
KOHTPOJIIO TEXHOJIOTUYECKUX MPOIIECCOB M KaYeCTBA OUYMCTKU MPUPOHBIX U CTOUHBIX
BOX,

— BBINIOJIHATh KOHTPOJIb 332 COONIOAEHUEM HKOJOTMYECKUX CTAaHAAPTOB H
HOPMAaTHBOB IO OXpPaHE OKPYKAIOIIEH Cpebl;

3HATH:

- TUTHEHUYECKHEe TPeOOBaHUs K Ka4yeCTBY MUTHEBOM BOJBI U CAHUTAPHBIC
HOPMBI OYHUIIIEHHBIM CTOYHBIM BOJaM U BOJIaM BOJIOEMOB Pa3IMUHOIO HA3HAYCHUS;

- METOJbI U MAPAMETPBI KOHTPOJISI IPUPOIHBIX U CTOUHBIX BOJ.

Xoxa padoThi:

OrnpeneneHue NBETHOCTH.

[[BeTHOCTh U3MEPSIOT B Ipajlycax MIATHHOBO-KOOAIBTOBOM IIKAJIbI IBETHOCTH
MyTEM CpPaBHEHUS UCCIEAYEeMOW BOJbI C ATAIOHOM. B 3TanoHHy0 K00y HaIMBaoT
npumepHo 500 M1 BOABI M paccMaTpUBalOT COOKY Ha OenoM (hOHE Mma PacCTOSTHUH
IBYX METpPOB, MojaOupas K LBETy MpoObl LBET Oojiee MOAXOIAIUMN KOJIObI HIKAJIBI
LIBETHOCTH.

OmnpeneneHue Npo3pavyHOCTH.

[Ipo3padyHOCTh BOABI 3aBUCUT OT KOJMYECTBA U CTENEHU AUCHEPCHOCTH,

HaxoaAmMuXxcCs B BOJAC B3BCILICHHBIX BCIIICCTB (FJ'H/IHI)I, Hjia 1 OPraHn4CCKHUX BBBGCCﬁ).
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[Tpo3payHOCTh BBIpakaeTcsi B CAHTUMETPAX BOJSHOTO CTOJI0A, Yepe3 KOTOPBIN
BUJIHBI JIMHUU TOJIIMHON B | MM, 00pa3ytoiue KpecT (OmnpeaeseHue Mo «KpPecTy»)
win wpudt Ne | (mo CHeneny).

Onpenenenue Tmpo3padHocTd '"mo mpudTy" NOPOBOASIT B  CIEIHATBHO
IpaJlyUpOBAHHOM CTEKJIIHHOM IWJIMHApE (BbICOTA I'paJyMpOBAaHHOM 4YacTH OOJIbIIE
30 cM) ¢ mpumnassHHBIM BHU3Y KParoM M IUIOCKUM, XOPOIIO NPUILITU(OBAHHBIM JTHOM.
Bony HanmBaroT B MWIMHAP, TOAKIAIBIBAIOT CTaHAApTHBIM mpudTt Ne 1 ma
paccTossHUM 4 CM OT JIHA IPOCMATPUBAIOT €T0 CBEPXY YEPE3 CI0M BOBI, OTIUBAS UIU
no0aByiAs c€ M OTMEYas BBICOTY CTOJI0A, yepe3 KOTOpbId uTeHue Impudra emé
HEBO3MOXHO. BpicoTa BOABI IMIMHApPE, OTCUYMTAaHHAs 1! caHTMMeETpax, BBIpaKaeT
CTEIEHb MPO3PAYHOCTH BOABL. OTNpeaesieHUE MPOU3BOASAT MPU XOPOIIIEM OCBEIICHUH,
HO HE I1a MPSIMOM COJIHEYHOM CBETE.

[Ipy HE3HAYNUTEIPHOM COJIEP’KaHWM B3BEIICHHBIX BEIIECTB B BOJE (MEHEE 2
MT/J1) OTIpeieNATcs €€ MyTHOCTh (MT/J).

[Ipy Hanuuuum B BOJ€ OOJBIIOTO KOJMYECTBA B3BEIICHHBIX BEIIECTB HUX
ONPENEIISIIOT BECOBBIM IMYTEM.

Otuer:

1.Onucate XapakTepUCTUKY NTOKa3aTeNsl MyTHOCTH UCCIIEyEMOM BOABIL,

2.3apucoBaTh OMBIT.
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JIABOPATOPHAS PABOTA Ne 4

Omnpenenenue pH BoabI

Henb panHOW paOOTBI CBOAUTCS K OCBOCHHIO HAaBBIKOB OIpPEACIICHHUS
XUMHUYECKUX MOKa3aTesel KayecTBa BObI.

IIpuGopsl M MaTepuaJjibl: cTakaHbl J1abopaTopHbie oobemom 200 mut, pH-
METP.

yMeTh:

— BBIIIOJIHAT ~XMMHUYECKHE W MHUKPOOMOJOTHYECKHE AaHAIM3bl IO
KOHTPOJIIO TEXHOJIOTHYECKHUX MPOLIECCOB U KaUeCTBA OYUCTKU MPUPOJHBIX U CTOYHBIX
BOX,

— BBINIOJIHATh KOHTPOJIb 32 COOMIOJEHUEM HKOJOTMYECKUX CTAaHAAPTOB H
HOPMAaTHBOB IO OXpPaHE OKPYKAIOIIEH Cpebl;

3HATH:

- TMTMEHUYECKHe TPeOOBaHUs K KaueCTBY MUTHEBOM BOJBI U CAaHUTAPHBIE
HOPMBI OYMILEHHBIM CTOYHBIM BOJIaM U BOAAaM BOJOEMOB Pa3IMYHOIO Ha3HAYEHHUS,

— METO/IbI U IMapaMeTPbl KOHTPOJIA PUPOIHBIX U CTOYHBIX BO/I.

1. AxtuBHas peaxuus Bojsl (pH).

AKTUBHasi peakuus BOJBI, T.€. CTENEHb €€ KHCIOTHOCTH WM IIEJIOYHOCTH
XapaKkTepU3yeTcss  KOJMYECTBEHHO  KOHIIEHTpAalMeld  BOJOPOJHBIX  HOHOB.
OTtpunarenbHbIi JIorapudM KOHIIEHTPAL[MH BOJOPOIHBIX HOHOB IPUHATO 0003HAYATh
pH. Jlma xumumyeckn yucrtod Boasl npu Temmeparype 22 C pH - HeuTpanbHas
peakuus, npu pH< 7 - kucnas, npu pH > 7 menoynas.

Hns ompenenenuss pH Moryr ObITh HCHOJNB30BaHBI JBa  METOAA:
KOJIODUMETPUYECKUN W DIJIEKTpOJUTHUYECKUU. KonopuMerpruueckoe omnpenesieHue
MCIOJIB3YIOT /17151 O€CUBETHBIX BOJ. DTOT METOJA OCHOBAM Ha CBOMCTBE MHJIMKATOPOB
MEHSTh CBOKO OKPAcCKy B 3aBUCUMOCTH OT KOHUEHTPALUHU BOJOPOJIHBIX HOHOB.

a) Onpenenenue pH yHHBepcaabHBIM UHIUKATOPOM.
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YHuBepcanbHbIi HHAUKATOP (KOMOMHUPOBAHHBIN) MPEACTABIISAET COO0N cMech
HECKOJIBKO MIPOCTBIX MHIUKATOPOB, KOTOPas 1a€T raMMy OKPAaCOK.

[Iupoxo  pacmpocTpaHEHHBIM  yHUBepcadbHbIM  uHAMKatop  3MB-1
MpeICTaBIsIET COOON CMECh MSTH WHANKATOPOB.

Jlnst onpenenenus pH MCIIONB3yrOT Takke HECKOJIBKO COPTOB MHAMKATOPHOMN
oymarun ("Pwxckas", "Pudan", "MynasTudan" u ap.), KoTropas IpeiCTaBIsiCT
COOOBIYHYIO (pUIBTpOBaTbHYI0 OyMmary, MpPONMHUTAHHYI0 pPAcCTBOPOM TOTO HIIU
MHOTOYHMBEPCAIIBHOIO MHAMKaTopa. Hampumep, yHHBepcanbHas WHIUKATOPHAS
Oymara"Puxckad" paccuntana Ha omnpejenenre BennuuHbl pH B unTepBane ot 1 g0
10. xaxaol mavyke MHAMKATOPHOM Oymaru OOBIYHO NpHJIAraeTcsl LBETHAs IIKaJa,
MOKa3bIBAIOIIAsl OKpacKy Oymaru mnpu paziaudsbix pH.

[Tonp30BaHUE MHIUKATOPHOU OyMaroit oueHb yJ00HO JJIsl TPYOBIX,

0) DnexTpoauTuyecKuil MeToj onpenenaeHus pH.

OTOT METOJ OCHOBaH Ha NMPUMEHEHHHM OOpaTHMBIX AJIEKTPOJOB, MOTEHIMAI
KOTOpPBIX 3aBUCHUT OT KOHIIEHTPAllUM HMOHOB BOJIOPOJA B HCCIEyEMOM pacTBOPE.
Onpoc neneHue NOTEHIHANA AIEKTPOJAA IPOU3BOMIIT, U3MEPSSA AIEKTPOIABIKYILYIO
cui; (3.1.C.) KOHIEHTPALIMOHHOM WENu, COCTOALIEH M3 CTAaHAAPTHOIO 3JIEKTpoJa C
IIOCTOSIHHBIM IIOTEHLMAJIOM M MCCIEIyeEMOr0 C HEU3BECTHBIM IOTEHLIHAJIOM,
3aBUCSALIUM O' KOHIIEHTPALMX BOJOPOIHBIX HOHOB B HCCIEAYEMOM PacTBOPE.

[Ipn m3mepenun pH 2nEKTPONUTHUECKHUM METOIOM HpPUMEHSAOTCA pH-MeTpbl
tuma JIIIY-01, pH-340. Jlna ompenenenmss pH pactBopa ma mpubope pH-340
HE00XO0AMMO BKJIIOUYUTH IPpHOOP B CETh U Mporpeth B TeueHue 30 MuH. YOpath U3-1o;
AJNEKTPOJOB CTaKaHYUK C AUCTUILIMPOBAHHOW BOJOM, BBICYIIUTH, TPOMOKAsL UX YHUC-
TOM (uIbTpoBaNBEHOM Oymaroii. [locie 3Toro MoKHO PHUCTYIIUTH K U3MepeHuio pH
HCCIIEyEMOTO PacTBOpA.

Xoxa pa6oTsi:

1.ITorpy3uth 37€KTPOIbI B CTAKAHYUK C PACTBOPOM.

2.Ilo mmwxuei mxkane pH-merpa 3ameputh npuOnmxkeHHoe 3HadeHue pH -
pacTBopa. 1 HaxoXkAeHUst TOYHOrO (10 COThIX) 3HaueHHsI pH Hy»XHO mepexiroya-

tenb «lIpenensl W3MepeHuid» MOCTAaBUTh HA TOT JWalia3oH, B KOTOPHIA MOMajgaeT
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npubmmkénnoe 3HaueHnue. Ecnu pH okono 7, To mocTaBUTh MepekitoyaTeslb Ha qua-
ITa30H 5-8, 3aTeM BKIIIOUHTH «pPa3Max» B CPEIHEE MOJIOKEHUE U CHATh C TOYHOCTBIO
JI0 COTBIX TMOKa3aTelslb M0 BEpXHEH IKaye: K 3HAUYCHUIO «5» MpruOaBUB MOKa3aHUS Ia
BepxHell mkane. CHUMaTh noka3aHusi pH Hy»XHO TOJBKO TOTAa, KOTJa OCTAHOBHUTCS
cTpesika Ha npubope. (OObIYHO cTpesika ycTaHaBnuBaeTcss B TedeHue 0,5-1 muH., a
€CJIM PacTBOpP KOHIUEHTPUPOBAHHBIH — B TEUEHHE 2 MUH.). 3aMEpUB M 3allMCaB
MOKa3aHue MpuoOOpa, BBIKIIOUUTH TymOnepsl «pa3max» u «llpenensl uaMepeHus»,
yOpaTh CTaKaHUYMK C HUCCIEAYEMON BOJOW, BBICYIIMTH (UIBTPOBAILHON OyMaroii
ANEKTPOABI, KAK B HA4YaJie OIbITA, OTPY3UTh UX B CTAKAHYHK C JUCTHIMPOBAHHOU
BOJIOM.

Oryer:

1.OnucaTte XapakKTEpUCTUKY KUCITOTHOCTH UCCIEYEMOW BOJIBI,

2.3apucoBaTh OMBIT.
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JIABOPATOPHAS PABOTA Ne 5
Onpenesenue o01Iel MEJTOYHOCTH BOAbI

Ieapb paboOThI: OCBOEHHE HABBIKOB OIPENEICHUS 00IIEHN IETOUHOCTH BOABI.

IIpubopsbl 1 MaTepHaJIbl: CTaKaHbl J1abopaTopHble 00beMoM 200 mil, TUIMTKA
nabopaTopHasi, CoJsiHasl KUCIO0Ta, UHIUKATOPBI.

yMeThb:

— BBIIIOJIHATh ~XUMHUYECKHE W MHUKPOOHOJOTMYECKHE aHajJu3bl 110
KOHTPOJIIO TEXHOJIOTMYECKHUX MPOLIECCOB U KaUeCTBA OUYUCTKU MPUPOJHBIX U CTOYHBIX
BOZ,

— BBINIOJIHATh KOHTPOJIb 332 COONIOAEHUEM SKOJOTMYECKUX CTAaHAAPTOB H
HOPMAaTHBOB IO OXpPaHE OKPYKAIOIIEH Cpebl;

3HATh:

— TUTHEHUYECKUE TPeOOBaHUS K KaYeCTBY MUTHEBOM BOJABI U CAHUTAPHBIC
HOPMBI OYUILEHHBIM CTOYHBIM BOJIaM U BOAAaM BOJOEMOB Pa3IMYHOIO HA3HAYEHHUS,

- MCTOABI U ITAPaMCTPhI KOHTPOJLA IIPUPOJHBIX K CTOYHBIX BOJI.

OOmiasi 1IENIOYHOCTh BOJABI OOYCIIOBJIEHA CYMMOM COJEp)Kalluxcs B BOJE
noHoB HCO3, OH- u npyrux coseil cinaObIX KHUCIOT, BCTYMAIOUIMX B PEAKIHIO C
CUJIBHBIMU.

[[[éno4yHOCTh, OOYCNOBIEHHAs! MPUCYTCTBUEM CHIIBHBIX OCHOBaHWM (ruapa-
TOB), Ha3bIBaeTca ruApatHod. I[€nouHocTh, 00YCIOBIEHHAs MPUCYTCTBUEM HOHOB
HCO3 u COs- Ha3biBaeTcsa OukapOOHATHOM, WM KapOOHATHOU. {7151 MpUPOTHBIX BOA
XapakTepHa OukapOOHaTHAS IIETOYHOCTb.

[I&nouHoCTh BRIpaXkaeTcsi B Mr-3kB/J1. [IpakTudecku miEnouyHoCTh MPUPOIHBIX
BOJI COOTBETCTBYET KOHIIEHTpaluu rugpokapboHatasix noHos HCOs3, ecnu B Boje
OTCYTCTBYIO T KapOoHatsl CO3

Omnpenenenre o0mel MEI0YHOCTH OCHOBAHO IMa Peakiuu oOpa3oBaHUs HEM-
TPAJIBHBIX CEJIEW MPU TUTPOBAHUU BOJbI COJISTHOM kuciaoTor. Monst OH u C04” Tur-

PYIOT COJISTHOM KHCJIOTOM B MPHUCYTCTBHHM WHAMKaTopa deHondTarienHa; oHu o0y-
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CJIABJIMBAIOT MIEIOYHOCTH BOJBI 1O (eHondranenny. [Ipu 3TOM mpoTekarT ciaeayro-
IIUE pPEeaKIUu:

OH+H" = H,0

Cos” + H" = HCO;

HNounbr HCO3™ TUTPYIOT CONIIHOW KUCJIOTOM B MPUCYTCTBUM MHANKATOPA METH-
nopanxa. IIpu sTom npoucxozst peakius: HCO3™ + H '=C0, + H,0

Ecmu ménounocts mo deHondTaienHy paBHa HYJIO, TO 00Imas MEI0YHOCTh
oOycnopneHa tonbko HCO3  u paBHa KapOOHAaTHOM KECTKOCTH, TaK Kak B
npupoassix Bogax nonsl HCO3 cBs3ansl Tonbko ¢ noHamu Ca: u MQ: .

Xoxa padoThi:

K 100 M ucnipITyeMoi BOJBI, OTMEPEHHOM IUJIMHIPOM B KOHHYECKYIO KOJIOY,
npuinBaioT 2-3 kamm QgeHosdranenHa. Eciu okpacka He MOSIBUIAch, TO B Ty K€
KOJIOY N100aBisItoT 2-3 Kariu Metuiopanxka u TutpyroT 0,1 % pacTBopoM cosTHOM
KHCJIOTBI 10 IIEpPEXOoAa OKPACKM M3 COJOMEHHO-KENTOW B oOpaHkeByro. Eciam xe
OKpacKa IOsIBHJIACh, TO PAacTBOpP HANO OTTUTPOBATH coysiHOM kuciorou 0,1 % mo
MCYE3HOBEHUSI KUCIIOTHI, IMONIE/AIIee Ha TUTPOBAHHUE M €CTh OOIasl MICJIOYHOCTh
BOAbl. TUTpOBaHHE HYXHO BeCTH Ha OernoMm Qone, OOUIYI0O IIETOYHOCTH BOAbBI

HaxoaAT 1o opmyJie:

[T = N V 1000, mr-3kB (2)

rae V - KOJIM4YeCTBO KUCIIOThI, U3pacX0J0BaHHOM Ha TuTpoBanue 100 mMit BofwI,
M,

N - HOpMAJIBHOCTB PACTBOPA KHCIIOTHI.

Oryer:

1.Onucarh XapakTepUCTUKY IIETOYHOCTH UCCIEAYEMOM BOJBI:

2.3apucoBaTh OMBIT.
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JIABOPATOPHAS PABOTA Ne 6
«OnpenesieHne XUMHUYECKOro 1 OMOXMMHMYECKOT0 MOTPedIeHns

KHCJIOPOIa»

eab padoThI:

1. CucremaTu3upoBaTh 3HAHUS IO XUMHUYECKUM METO/IaM aHAJIM3a CTOYHBIX BOJ

2. Ilony4uTh NPaKTUYECKHUI HABBIK IO OMPENEIEHUIO OKUCIIIEMOCTH CTOYHBIX BOJI IO
merony Kybens

JUist omnpeznesieHHusl OKUCISIEMOCTH BOJbl mo Merony KyOens npumensercs
MepMaHraHATOMETPUUECKUA METO/.

yMeThb:

— BBIIIOJIHATh ~XUMHUYECKHME W  MHUKPOOHOJOTMYECKHE aHajdu3bl 110
KOHTPOJIIO TEXHOJIOTMYECKHUX MPOLIECCOB U KaUeCTBA OUYUCTKU MPUPOJHBIX U CTOYHBIX
BOX,

— BBINIOJIHATh KOHTPOJIb 32 COOMIOJEHUEM HKOJOTMYECKUX CTAaHAAPTOB H
HOPMAaTHBOB IO OXPaHE OKPYKAIOIIEH Cpebl;

3HATh:

— TUTHEHUYECKUEe TpeOOBaHUA K KauyeCTBY MUTHEBOM BOJAbI U CAHUTAPHBIC
HOPMBbI OYUILEHHBIM CTOYHBIM BOJIaM U BOAAM BOJOEMOB Pa3IMYHOIO HA3HAYEHHUS,

— METO/IbI ¥ IMapaMeTPbl KOHTPOJIA IPUPOIHBIX U CTOYHBIX BO/I.

Cymnocts Metoaa. [lepmaHranatomeTrpueil Ha3bIBalOT METOA OOBEMHOIO
aHanM3a, TpU KOTOpoMm pabounmm pactBopoM ciayxutr KMn0,. B mpomecce
TUTPOBAaHUSI AHAIM3UPYEMOI'0 pacTBOpa MallMHOBO-(puoneroBas okpacka KMnO,
oOecrBeunBaercs. OAHAKO TMOCHE IOCTHKEHUS HKBHUBAJICHTEH TOYKHU MEpBas e
n30bITouHas Karuist pactBopa KMn0, okpammuBaeT TUTPYEMYIO KUAKOCTh B OJIeTHO-
MaJMHOBBIN 11BeT. HAMKAaTOpOM B MaHHOM cirydae sBisieTcss cam KMnO0,. TToatomy
pyU TEPMAHTAHATOMETPUYECKUX OINPEACIICHUSIX TMOCTOPOHHUE WHIUKATOPHl HE

JI00aBIISIOT.
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IlepmaHranat xajnusi OpOSIBIAET OKUCIUTEIbHBIE CBOMCTBA B KUCIIOW, B IIEJIOYHOU U
HEWUTpanbHOU cpenax. [Ipu THTpOBaHMM KHUCIIBIX pACTBOPOB Mn"* Bxomsmii B cocTas
KMnO04, BoccTtaHaBIMBaeTCs 10 OECIBETHLIX KATUOHOB Mn%*
Hanpumep: 10FeS0, + 2KMn0,4 + 8HS0, =5F¢,(S04); + 2MnS0,4 + K,S04 + 8H,0
2Fe?" -2e=2Fe™" 5
MnO, + 8H" + 5e = Mn** + 4H,0 2

IIpy THUTPOBAHHH B IIEIOYHON (WIH HEHTpambHOMN) cpeae M’ BoccTaHABIHBACTCS
TONBKO 70 M HamprMep 10 MapraHIeBOi KHCIOTHI:
CFQ(SO4)3 + 2KMnO, + 8KOH = 2H,MnO; + 2K,Cr0, + 3K,S0, + 2H,0,

2Cr*" + 4H,0 - 2¢ ~ 2Cr0O,” + 8H'

MnOy4 + 4H" + 3e = H, MnOj3 + H,0

Oo6pazyromascs H,MnO; mpencrasisier co0oil Oypslif 0caoK, MPUCYTCTBHE
KOTOPOTO B pacTBOpE 3aTpyJHSET (DUKCUPOBAHHE SKBUBAJICHTHOW Touku. Kpome
TOr0, OKMCIUTENbHAss akTUBHOCTH KMmn(, B Kucimon cpene ropas3mo BbIIIE, YEM B
miesioyHoi. 1o 3TuM cooOpakeHusIM TUTPOBAHUE MIEPMAHTAHATOM KaJlvs Yalle BCETo
MPOU3BOJST B KHUCIBIX pacTtBopax. llepmaHraHatoMeTpui0 HCHOJIB3YIOT IS
KOJINYECTBEHHOTO OMPEACIICHUS, KAK OKUCIUTEIEH, TaK 1 BOCCTAHOBUTEIICH.

CymHocTh pa6orbl. [lo OKHUCIISIEMOCTHIO BOJBI MOHUMAIOT CIIOCOOHOCTH
BEIIIECTB, COJACPXKAIMXCS B BOJIE, pearupoBaTth C OKUcIUTEIsIMH. KoiaudecTBo
KHCIJIOpOJa, TpeOyeMOoro Ha OKUCJICHHE OPTaHMYECKHX BEIIECTB M BOCCTAHOBHUTEINEH
(Fe2+ , NO2, HyS u np.), maer Bemmumay XIIK — xumudeckoro mnotpeOieHwHs
KHUCJIOpO/A.

XIIK - sTto macca kuciopoaa B (MUJUTUTpaMMax), HEOOXOAuMAas JUIsl OKHCIICHUS
BEIIIECTB, cojeprkamuxcs B 1 1 ucciaeayemoit Boasl (Mr(0)/m).

Metonuka onpenenenus XIIK 3aBUCHUT OT KOHLIEHTpalUU XJIOPUI-UOHOB B
Boje. Eciau conepkanue Cl - monoB Mensbiie 100 mr/n, XIIK onpenenstor B Kuciou
cpene (meron Ky6Gens). Ilpu 3nauntenbHoM coaepskanuu Cl° HCIONB3YIOT METOJ
[ynbua (OKUCIeHUE B MIEJIOYHOM CpEE).

Boccranosnenne KMn0, B KuCIIO cpefie NPOTEKAET IO YPABHEHUIO

MnO4 + 8H' + 5¢ = Mn*" +4H,0.
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N306pITOK BBEIEHHOTO CTaHAApTHOTO pactBopa KMmlO, TUTPyHOT pacTBOpOM

I1ABEJIEBOU KHCIIOTBI:
2MnO, + SH,C;04 + 6H' = 2Mn** + 10CO, + 8H,0

Bony, mnpennasnauennyro 1 onpenenenus XIIK, mnpensapurensHO
GunpTpyoT yepe3 OyMaxHbIM (UIBTP, MPOMBITHI ropsuel AUCTHILTUPOBAHHOM
BOJIOM.
PeakTuBbI, HOCyaa

[lepmanranar kanmus KMn0O, — 0,01 M (1/5 KMnO4) pactBop. lllaBeneBas
kuciota H,C,0, — 0,01 M (1/2 H,C,04) pactBop. Cepnast kucnora H,SO, - 4M
pacTBop.

Konba xonnueckas BmectuMocThio 250-300 mi. Humuaap mepusbiil Ha 100 M.
[Tunerka BMmectumocThio 10 M. bropetka Ha 25 mit. BopoHka.

Xoa pabéoThi:

B xoHnueckyro konbdy BMmectumocThio 250-300 Mi oTtMepuBaroT numnerkoi 100
MJI HcciemyemMoi Bonbl, mpubaBisitoT 10 mur pactBopa H,SO,, n3 Oropetkn 15 mi
CTaHJAPTHOTO pacTBOpa IMepMaHraHaTa kKanus. JloJKHa TOSIBUTbCS WHTEHCHBHAA
po3oBas okpacka. KoyOy 3akpbIBalOT MaJ€HBKOM BOPOHKOM, OpOCalOT HECKOJIbKO
CTEKJISIHHBIX OYyCHMHOK, HarpeBaloT 10 KumeHusi B TedeHue 10 MuH, HaOmromas 3a
OKpaCKOM: eClM OKpacKa >KUJIKOCTH BO BpeMsl KUISUYEHHUS CHIIBHO OciabeBaeT, TO
MPpUOABIIAIOT €lle HECKOJIbKO MUJUIMJIMTPOB PacTBOpa MEepMaHraHata Kajus U CHOBa
KUIATAT. HeoO0XoauMo MOOHTHCS TaKOro IIOJOKEHHUS, YTOOBI TPH KHUIITYCHHH
coXpaHsjach po30Bas OKpacka pactBopa. DUKCUPYIOT CyMMapHblii 00beM
npubaBiieHHOTO TIepMaHTanaTa kanus (Vy).

3aTeM pacTBOp CHUMAIOT C IUIUTKA U K TOpSYEH >KUAKOCTH OCTOPOKHO
NpUOABISIIOT MUneTko 10 M CcTaHAAPTHOrO pacTBOpa IIABEIEBON KHUCIOTHI:
MepeMENMBalOT JI0 TeX TOop, MOKa pacTBOp He obOeciBerutcsa. M30bITOK
MpUOABICHHON IIAaBEJICBON KUCIOTHI B TOPSAYEM PACTBOPE OTTHUTPOBHIBAIOT TEM

xe pactBopoMm KMm0, (V>). [To pe3ynapraram 3an0IHUTE TPOTOKOJL.
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Ne ombiTa O6béM pactBopa| O6BEM  pactBOopa OO0BEM p-pa| XIIK
KMnOy, (Vi) M1 | KMnOy, (V,) M H,C,0,, ma

O DN -

XTIK = (c-(%KMO4)-(V1+V2)—c(\%/H2C204)-V-(HZCZO4))-1OOO M (% O)

800061

(3)

Bomnpocsl, npeasiaraembie AJsi 3allIUTHI Pad0ThI

1. Kakoif MeTo/1 HUCTIONB3YIOT ISl ONPEICIICHUS] OKUCISIEMOCTH CTOYHBIX BOJ IO
Metony KyoOemns?

2. B yem 3akimrodaercss CYIIHOCTh METOAMKH  OMNpPEACICHUS OKHCISIEMOCTH
CTOYHBIX BOJ 110 MeToay KyOensa?

3. Kak nmpoBoautcs mpoOOmoAroTOBKa CTOUYHBIX BOJI IS aHaIu3a?

4. Yto takoe XIIK u Kak pacCUUTHIBAIOT ATOT MOKA3aTENb?
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MunucrepcTBo 00pa3oBaHus U Hayku YensOMHCKON 00nacTu
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OTYET

10 BBITIOJIHEHUIO JIa0OPATOPHBIX padOT

MK 03.01. O4ucTKa ¥ KOHTPOJIb Ka4eCTBa NPUPOAHBIX U CTOYHBIX BOJ

Brimomanann:

I'pynna:

IIposepuir:

Yensbunck, 20
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