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BBEJAEHUE

COOpHHUK METOJUYECKUX YKa3aHUM K MPAKTUYECKUM 3aHATHSAM 10 Dusuko-
XUMUYECKUM METOJaM aHalu3a U TEeXHHUKE JaOopaTOpHBIX paboT mnpeaHazHayeH
JUIS @y IUTOPHOM pabOThI CTYJEHTOB, 0OyJaromuxcs 1mo crnenuanbHoctd 31.02.03
— JIaGopaTtopHasi AMarHOCTUKA.

ConmepxaHue  cOOpHUKAa  COOTBETCTBYET  TEMATHYECKOMY TUIaHy
NPAaKTHUECKUX 3aHATHN paboyeil mporpamMmbl AMCHUIUIMHBL.  MeTonudyeckue
yKazaHus U1 KaXAOro MPaKTUYECKOrO 3aHATHS BKIIOYAIOT 3HAYECHHUE TEMBI,
nepeueHb  (GOPMUPYEMBIX 3HAHHM, YMEHHH, 00muX U MpodeccrnoHaIbHbBIX
KOMITETEHLIU, TIJIaH U3yYECHHSI TEMBI.

JIJ1s1 HIOATOTOBKM K MPAaKTUYECKOMY 3aHATHIO HEOOXOIUMO U3YYUTh OCHOBHOM
TeOpeTHYECKUil Matepuai. [1naH 3aHATUS BKIIOYAET KOHTPOJIb UCXOJHOIO YPOBHS
3HAHWM, OCHOBHOE COJIEpP)KaHHME TEMbl, 3aJaHusl JIJIi CaMOCTOATENbHON padOThI
CTYACHTOB, B TOM 4HCIJIE JabopaTopHble pabOThl, HOPMY HUCXOAHOIO KOHTPOJIS
3HAHWI U TOMAIIIHEE 3aaHHE.

[Tpu BbIMOMHEHUM Ja0OPATOPHBIX pPAOOT cienyeT coOMaaTh IpaBUia
Oe3omacHOi paboThl Mpu pabOTe ¢ XUMHUYECKHMMH pPEaKTHBAMHU, J1a00OpaTOpHOIM
nocyAoi, 00OpyJOBaHMEM, HAarpeBaTeIbHBIMU NpUOOpaMHU, a TaKKE YETKO
IPUJIEPKUBATHCS XOJa BBIITOJIHEHUS pa0OTHI.

JI71s1 HIOATOTOBKY K UTOTOBOMY 3aHSITHIO MPEACTABJIEH MEPEYEHb BOIIPOCOB.

Conepxxanue nocoduss cooTBeTcTBYyeT TpeboBanusM DenepanbHOro
rocyJapCTBEHHOr0 00pa30BaTEIbHOIO CTAHAApPTa CPEAHEro MPOPECCHOHAIBHOIO
oOpa3oBaHus 10 cnenuanbHocTy JlabopaTopHas JUarHoCTUKa.

B pe3ynbTaTte ocBOoeHU y4eOHON AUCIUIUIMHBI O0YYAIOIINIICS TOKEH

yMeTh:

- TOTOBUTH paboyee MeCTO, MOCyAy, OOOpyIOBaHUE [JIsi TPOBEICHHUS
aHaJIM30B C COOJIOACHMEM TEXHMKM O€30MacHOCTM U  IPOTUBOMOXKAPHOI
0e30I1aCHOCTH;

- BBINOJHATH OCHOBHBIE OIEpalliy, MPEALIECTBYIOIINE WA COIYTCTBYIOIIME
IIPOBEJICHUIO JIaOOPATOPHBIX MCCIIEI0BAHUM;

- BIAJETh NPAKTUYECKUMU HABBIKAMU MPOBEJIEHUS KayeCTBEHHOTO U
KOJIMYECTBEHHOTO aHaJli3a METOJIaMH, HEe TPEOYIOLUIMMU CII0KHOTO COBPEMEHHOIO
000opy1I0BaHUS;

- TOTOBUTH NPUOOPHI K Ta00OPATOPHBIM HCCIEIOBAHUSIM;

- paboTaTh Ha (poToMeTpax, cnekTpodoToMeTpax, HOHOMEpPAX, aHATU3aTOpaXx;

- TPOBOJUTH KaIMOPOBKY MEPHON MOCYJIbl, CTATUCTHYECKYIO OOpabOTKYy
pe3yibTaTOB KOJMYECTBEHHOIO aHalin3a; OLIEHUBATh BOCIPOU3BOJUMOCTh U
MPaBUIBLHOCTh PE3YJIbTATOB aHAIN3A;

3HATh:

- YCTPOMCTBO Ja0OpaTOpUid pa3aIUvYHOrO THUIA, JTaOOpaTOpHOE 00OpPYAOBaAHHE

U anmaparypy;



- TIpaBWIa TEXHHKH O€30IacHOCTH TpU TPOBEACHWH J1a00paTOPHBIX
UCCIICIOBAaHUI B KIIMHUKO-MATHOCTHYECKUX JIA00OPATOPUSAX PA3TUIHOTO MPOPUIIS
¥ CAHUTAPHO- TUTHEHUYECKHX JITA0OPATOPHSIX;

- TEOPETHYCCKHUE OCHOBBI JIA0OPATOPHBIX HCCICAOBAaHUH, OCHOBHBIC
HPUHITAITBE K METOIbl KAYECTBEHHOTO M KOJIMUYECTBCHHOTO aHAJIN3a;

- KJ1acCH(pHKAIHIO METOI0B (PU3UKO- XUMHUYECKOTO aHAITN3a;

- 3aKOHBl T'COMETPUYECCKOH ONTHUKH; TPUHIMIIBI PAOOThI MHKPOCKOIIA;
MOHSTHS JTUCIICPCHU CBETa, CIEKTpPa; OCHOBHOW 3aKOH CBETOIOTJIOIICHUS;
CYITHOCTh  (DOTOMETPUYECKHX, IJICKTPOMETPUUICCKUX, XPOMaTOrpapuuecKux
METOJIOB; TIPUHITUIIBI PaOOTHI HOHOMEPOB, (POTOMETPOB, CIIEKTPOPOTOMETPOB;

- COBpEeMEHHBIC  METOJABl  aHalIHW3a, IOHATHS  JIIOMHHECIICHITUH,
(bayopecieHIny;

- MCTOIWKH CTAaTUCTHUYECKOH 0OpabOTKH pe3yJbTaTOB KOJIWYCCTBECHHBIX
OIIpEICIICHUH, MPOBEACHUS KOHTPOJS KaueCTBa BBINOJHCHHBIX MCCIICIOBAHUM,
aHaJIM3a OMIMOOK ¥ KOPPUTUPYIOITUE NCHCTBUS.

IHAMATKA JJIA CTYAEHTOB

Texnuka 0e30macHOCTH NPHU padore B y4eOHOM JadopaTopun

p—

PaboTaTh TOJMBKO B CIIELIOACK]IEC — XaJlaTe, KOJIMAaYKe U CMEHHON 00YBH.

Ilepen paboTOl BHUMATEIBLHO O3HAKOMHUTHCS C METOJUKOM MPOBEACHUS

aHalln3a U B COOTBETCTBUH C 3TUM MOATOTOBUTH CBOE paboyee MecTo.

Ilepen pabotoii cinenyeT yOeauThCs B TOM, UTO:

MPAaBUJIBLHO YSICHEHA METO/HKA,

IPaBUJIHLHO MOATOTOBJICHBI TPUOOPHI U 000PYIOBAHUE,

B3SIThI€ BEIIECTBA COOTBETCTBYIOT METOAMKE OIBITA.

PaGoTtath TONBKO Ha 3aKPETNIEHHOM MECTe.

PabGouee mecto comepkaTb B YMCTOTE, HE 3arpOMOXKIATh €ro He HYKHBIMHU

npeaIMeTaMu.

Bo Bpems paboThl cOOMI0AaTh TUIIMHY, TOPAI0K U YUCTOTY.

He pomyckaTh TOPOIIMBOCTHA, HEBHUMATEIBHOCTH, OCCHOPSAOYHOCTH H

HEPSIUTHBOCTH.

8. 3amperaercsi BHIIOIHATH paOOTHl HE CBSI3aHHBIE C HEMTOCPEICTBEHHON paboTon
B JJabOpaTopuHu.

9. He nmokunats pabouee MECTO BO BpeMs NPOBEICHUS IPAKTUYECKON paboThI, HE
OCTaBJISAITH 0€3 MPUCMOTPA BKIIOYECHHBIE PUOOPHI.

10.ITocne paboThl yOpath Bce MpUOOPHI U PEAKTUBBI IO MECTaM, BBIKIIFOYUTH BCE

AJIEKTPONIPUOOPHI, 3aKPHITh (DOPTOUKHU, KPaHBI BOJOCHAOKEHHSI W TMPOTEPETh

pabouwii CTOJI.

SNpe e e L
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IMPAKTUYECKOE 3AHSATHE 1. PEAKIIUA KATHOHOB 1, 11, 111
I'PYIIIIbI

3HayeHHe TeMBbI:

JIabopatopust 1t000r0 MpouiIs 3aHUMAETCSI AHATU30M Pa3IMUHbIX OOBEKTOB,
YCTaHABJIMBAET KAYECTBECHHBIN U KOJIMYECTBEHHBIN COCTAB UCCIIEAYEMBIX COEIMHEHUN
n cMmeced. KadecTBEHHBIM aHaIN3 IPEAIIECTBYET KOJMYECTBEHHOMY aHAIU3Y, T.K.
pe3ysbTaThl KAaueCTBEHHOIO aHAM3a IO3BOJIAIOT CAENaTh IPABWIBHBIA BBIOOD
METOJI0B KOJIMYECTBEHHOTO onpezencHus. KaueCTBEHHbIN aHAJIM3 YCTAHABIMBACT, U3
KaKMX XMMUYECKHX JIEMEHTOB MM MOHOB COCTOUT AHAIM3UPYEMOE BEILLIECTBO.

Ha ocHOBe TeopeTMyecKuX 3HAaHUN M MPAKTUUECKHMX YMEHUU OOyYaroIuiics

JIOJDKEH
3HATH:
- 3a7]a4M U METO/Ibl KAYECTBEHHOT'O aHAJIN3A,

- KJTacCU(pHUKAIIUIO KATHOHOB Ha aHAJIMTUYECKUE TPYIIIIHI,

- IICVCTBUE TPYNIIOBBIX PEareHTOB,

- ICVCTBUE YaCTHBIX PEAareHTOB,

- COCOOBI MPOBEACHUS KAYECTBEHHBIX PEAKLIUI
yMeTb:

- IPOBOJIUTH YaCTHBIE PEAKIIMK Ha KATHOHBI 1,23 Tpymmn
osjaaers OK u IIK:
OK 2. Oprann3oBbIBaTh COOCTBEHHYIO JI€ATEIBHOCTD, OMPEIENISITh METOIbI U CIIOCOOBI
BBITIOJTHEHUS TPOPECCUOHATTLHBIX 3a]1a4, OLEHUBATh UX A((EKTUBHOCTH U KAYECTRBO.
OK 11. BbITh roTOBBIM OpaTh Ha ce0s1 HPABCTBEHHBIE 0053aTENLCTBA IO OTHOLICHHUIO K
npupoze, OOIIECTBY U YETIOBEKY.
OK 12. Oka3bIBaTh NEPBYIO MEAUIIMHCKYIO TOMOIIb ITPH HEOTJIOKHBIX COCTOSIHUSX.
OK 13. OpranuzoBsiBath pabodee MECTO ¢ COOIIIOJICHHEM TpeOOBaHU OXpaHbl TPy/Ia,
MIPOU3BOJICTBEHHOMN CaHUTapUH, MHPEKIIMOHHOMN 1 MPOTUBOIIOKAPHOM 0€30TaCHOCTH.
OK 14. Bectu 310poBbIii 00pa3 >Ku3HH, 3aHUMAThCA (DU3UYECKOM KyJIBTYpOHl H
CIIOPTOM [Tl YKPETUJICHHUS 37I0POBBSI, TOCTHYKEHUS YKU3HEHHBIX U TIPO(ECCHOHATLHBIX
LIEJIEH.
[1K 1.1.'otoBUTH pabodee MeCTO /sl MPOBEACHHUS JTA00OPATOPHBIX OOIIEKITMHUIECKUX
HCCJIETOBAHUN.
[1K 1.2. IIpoBoauTk 1JaOOpaTOpHBIE OOIICKIMHUYECKUE UCCIIETOBAHUS OMOJIOTHUECKUX
MaTepuasoB; y4acTBOBaTh B KOHTPOJIE KAYECTBA.
[1K3.1. I'oToBUTH paboyee MECTO AJsl MPOBEACHUS JIAOOPATOPHBIX OMOXUMHUYECKUX
HUCCIIeJOBaHUI.
[1IK 3.2. ITpoBoauTh nabopaTopHble OMOXUMHUYECKUE HCCIEIOBAHUS OMOJOTHMUECKUX
MarepuasoB; y4acTBOBaTh B KOHTPOJIE KAYECTBA.
[IK 6.1. T'oroBuTh paboyee MecTO i MPOBEAEHHS JTa0OPaTOPHBIX CAHUTAPHO-
TUTUEHUYECKUX UCCIIEAOBAHUIA.
[1K 6.2. [TpoBouTh 0TOOP TPOO OOBEKTOB BHEIIHEHN CPEIbl U TIPOTYKTOB IMUTAHKS.

6



I1K 6.3. [IpoBOAUTS JIAOOPATOPHBIE CAHUTAPHO-TUTUEHUYECKHUE UCCIIEIOBAHMSL.
ILi1an u3y4yeHus TeMbl:

1. AkTyajm3anusi 3HAHMIA.

1. Kakvie HOHBI Ha3bIBAOTCS. KATUOHAMU ?

2. Ha xakue rpymiisl Aensitcst KaThoHbl? Ha yem ocHoBaHa 3Ta kiiaccugukarms?

3. Ha yeM 0CHOBaHbI XUMUYECKHE METO/IbI aHAIIN3a?

4. Yto Takoe aHaIM3 CyXUM ITyTEM U aHAIN3 MOKpbIM myTem? [ IpuBennTe npumepsi.

5. Kakumu cBoMCTBaMH JOKHBI 00J1a/1aTh AHATUTUYECKUE PEAKIIN?

6. Kakue anammTiieckre peakimy Ha3bIBarOTCs oomumu? YacTHeIMU?

7. Uro Takoe rpynmnoBoii peaktiB? CenekTuBHbIN? CrienupruuecKuii?

8. HazoBure xatnonsl | anammrryeckor rpymmsl. MMeeTcss nu sl HUX TPYIIIOBOM
peakTuB?

9. HazoBure katuonbl Il aHamutuyeckod rpymmbl? Kakolh peakTuB sIBISIETCA
TPYIIIOBBIM IS 3TUX KAaTHOHOB?

10. HazoBute kartmonbsl III anammThueckoil rpymmbl? Kakoil peakTuB sIBIsiETCA
TPYMIIOBBIM IS 3TUX KAaTHOHOB?

2. Coaep:kanme TeMBbl.
IlepBasi anaauTH4YECKasi TPYNIIA KATHOHOB
XapakrepucTHKA IPyNIbI

K nepBoii rpyme KaTuoHoB oTHocaTcst katnonsl K, Na*, NH,.

Bce 311 kaTHOHBI O€CIIBETHBI.

B ommmune OoT KaTMOHOB APYruX TPyNN MOYTH BCE COJMM Kallvsl, HATPUSI U
aMMOHHUSI XOPOIIIO PaCTBOPUMEI B BOJIE.

I'uppoxcuasl Hatpust NaOH u xamus KOH - xopomio pactBopuMbie B BOAE
CWJIbHBIE OCHOBaHHUS. [WMAPOKCHUI aMMOHUS SIBJISETCS CJIAObIM OCHOBAHHEM, 3TO
HECTOMKOE COEIMHEHME, JIEKO pa3Jlararollieecsi Ha aMMHAaK M BOAY JaXe IIpH
KOMHaTHOW TEMITEpaType.

['uaponu3y moBepraroTcsi BCE COJIM aMMOHUS, a TAK)KE HATPUEBBIE U KAJTUEBBIC
COJIU CITAOBIX KUCIIOT.

AHaJIUTUYECKUM TPU3HAKOM KATMOHOB MEPBOM I'PYMIbI SIBJISETCS OTCYTCTBHUE
IPYIIOBOTO PEaKTHBA, KOTOPBIA OJHOBPEMEHHO OCAaKIal Obl BCE KAaTUOHBI ATOM
TPYIIIBIL.

Ha xatron NH, uMeercs ceieKTHBHas peakus CO LIEJIOYbI0, TTO3BOJISIOIIASL
0OHapYKHBATh €r0 B MPHUCYTCTBHH BCEX JIPYrHX KATHOHOB, MOITOMY KatmoH NHj,
OOHApPYXHMBAIOT B MPEIBAPUTEIHHOM HCIBITAHUA PAcTBOpPOB. Kpome 3Toro comu
AMMOHHUS SIBJISIFOTCS. HECTOMKMMM M JIETKO pa3liaratoTcs IMpPU HAarpeBaHUU — OTO
CBOMCTBO HCIIOJB3YETCA NPU YAAICHUU COJIEM AMMOHHS U3 CMECH KaTHOHOB IEPBOMU
TPYIIIIBIL.

Bropas ananuTH4yeckas rpynina KaTHOHOB
XapakTepuCcTHKA IPYIIIbI
Ko BTOpOI aHamMTUUECKOM TPYIIIE KATUHOHOB OTHOCATCS MOHBI Pb*, Ag’, Hg22+.
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Katuous Pb°’, Ag', Hg,”" GecrpeTHbI.

Conu 3TMX KaTMOHOB IIOYTH BCE IUIOXO PAacTBOPUMBbI B BOJE. XOPOILIO
pacTBOPUMBI TOJIBKO HUTPAThl KATHOHOB TOM TPYIIIbI U alleTaThl cepedpa U CBUHIIA.

I'mapokcunel cepedpa u prytu (I) sSBISIOTCS HEYCTOWYMBBIMU COEAMHEHUSIMU U
B MOMEHT O0O0pa30oBaHUsl paclalaloTcs Ha COOTBETCTBYIOIIMH OKCHII M BOJY.

I'unpoxcun ceunua (II) Pb(OH), o6namaer amdoTtepHbIMU CBOMCTBaMHU, T.€.
IpU JUCCOLMALMK 00pa3yeT OHOBPEMEHHO TnapokcuI-noHbl OH™ 1 noHb! Bomopoa
H', nosToMy OH pacTBOpsieTCs B KUCIOTE U B U30BITKE IIIEJIOUH.

Conu KaTHMOHOB BTOPOHM TPYMIMBI MOJABEPraloTCA THUAPOIU3Y U UX PACTBOPHI
UMEIOT KUCIIYIO PEAKLIUIO.

Housr Pb™", Ag’, Hg,”" criocoGHEI 06pa3oBEIBATE KOMIUICKCHBIE COCIMHEHHSL.
Housl Ag  00pasyloT KOMIUIEKCHBIE COEIMHEHHMSl ¢ aMMHAKoM. braromaps stoif
CIIOCOOHOCTH MOXKHO TIEPEBOJIMTH B PacTBOp HepacTBopuMble conu cepedpa (AgCl,
AgBr u 1p.) B BUJe paCTBOPUMBIX KOMIUIEKCHBIX COJIEH, YTO IIMPOKO MPUMEHSETCS B
KOMIUIEKCHOM aHaJIU3e.

['pynmoBbIM peakTUBOM JJIsI BTOPOW AHAIUTUYECKOM TIpYIIbl SABJISAETCA
paszbasnenHas xjopoBogopoaHas kuciora (HCl) uim e€ pactBopuMbie B BOAE COJIM —
xnopuapl. [Ipu neiicTBUM TpynIoBOro peakTuBa 0OpasyroTcs Oelible TBOPOXKUCTHIE
ocaaku PbCl,, AgCl, Hg,Cl,.

Bce pacTBopuMble COeIMHEHNUS CBUHLA U PTYTH SIOBUTBHI.

Tperbs1 aHaIMTHYECKAS] TPYNNIA KATHOHOB
XapakTepucTHUKA IPyNIbI

K TpeTbeii IpyI KaTHOHOB OTHOCATCS HOHBI JBYXBAJICHTHBIX MeTamioB Ba™',
Sr**, Ca*",

OTHU KaTUOHBI OECIIBETHBI.

["anoreHu b, HUTPATHI U ALETAThl 3TUX KATHOHOB XOPOIIO PACTBOPUMBI B BOJIE.
['uapokcuabpl KaTMOHOB STOM TPYMIbl SIBISIOTCS CWIBHBIMH DJIEKTPOJIATAMH, H
PacTBOPUMOCTh MX yMEHbIaeTcs B nocienaoBarenbioctd Ba(OH), — Sr(OH),, —
Cﬁ(OH)Q

Cynbdarbl 6apus, CTPOHIIMS U KaIbIUS TUIOXO PACTBOPUMBI B BOJIE, MTOITOMY
TPYIIIIOBBIM PEAKTUBOM SIBJISIETCS CepHasi kuciota. Hammenee pactBopum cymbdar
Oapusi, HanOonee — cynbdar kameius. [loatomy BaSO, Bbimensiercss MOMEHTAIBHO
Jake 13 pa30aBIeHHBIX pacTBOpoB, SrSO, — ciycTst HekoTopoe Bpemsi, CaSO4 —TOIBKO
13 KOHIIEHTPUPOBAHHBIX PACTBOPOB MPU JOOABIICHUH K PACTBOPY 3TUJIOBOTO CIIUPTA.

3. CamocrosiTesibHAs pab0oTa CTY1€HTOB.

1. O3HakoMJIeHHe ¢ TPaAaBWJIAMU PadoThI.

1. Bee peakiiuy o U3y4eHHI0 XUMHUYECKUX CBOMCTB KATHOHOB M aHHOHOB MPOBOST B
npoOHpKaxX WK peke Ha MPEIMETHOM CTEKJIE ISl HAOIIOEHUS O] MUKPOCKOTIOM.

2. Jlna mpoBeleHUs] KaueCTBEHHOIO aHain3a HCIob3ytoT (,5H. pacTBOpHI COJEH,
COJEpXkAIlMX H3Y4aeMble HOHBI, M, KaK MpPaBUJIO, 2H. PacTBOPbI TPYIIOBBIX
PEaKTHBOB.



3. B npoOupky BHOCST yKa3aHHOE B KaXJIOM ONBITE YHCJIO Kamlellb pacTBOpa COJU
peakTuBa. ITO HEOOXOIMMO CTPOro COOJIOAATh, T.K. M30BITOK PEAKTHBA MOXKET
NPUBECTH K UCKAKEHUIO PE3YIbTATOB AHAIM3A.

4. Ilpu BHECEHHUU pacTBOpA PEAKTHBA B TPOOUPKY HEJIb3s1 KacaThCs €€ CTEHOK.

5. Henb3s ciiuBaTh 00paTHO, HE MCTIOIB30BAaHHYIO YaCTh PEAKTHBA B CKIISTHKY.

6. Coomonars npaBwia Th npu pabote ¢ KUCIOTaMH, IIEIOYaMU, JIETKOJIETYYHMH,
OTHEOMaCHBIMU BEIIECTBAMH, a TAKKE MPHU padoTe ¢ HarpeBaTeIbHBIMU IPUOOPaMHU.

7. Ilpy mpoBeIeHNH KAYE€CTBEHHBIX PEAKIMK CIIEAYET 3allOMUHATH LIBETA OCAIKOB WU
OKpAaCKy pacTBOPOB, KOTOPBIE XapaKTEPHBI JJI1 HOHOB.

8. Pe3ynmbTaThl KaUeCTBEHHBIX PEaKIii 0(OPMIISTIOTCS B TETPAIH 10 CXEME:

Onpenen PeakTus VYcnoBus Haomronenns YpaBHeHUs
SIEMBII IIPOBCACHUA XUMHUYCCKUX
KaTuoOH PCaAKINHU peaKquI
K" NaHC4H4O¢ OxnaxjaeHue, OeJIbIit KCl + NaHC4H404 —
I'unporaptpar MOTHpaHue menkokpuctaui | KHC4H4Og] + NaCl
HaTpust CTEKJITHHOH YeCKHUH 0CaIoK K' + HCH, 0y —
HAaJIOYKO O KHC4H4O¢]
CTEHKH
pOOUPKHU
OxkpammBanue - (buoneToBBIN -
IJIAMEHHU LBET

Eciu xuMugeckasi peakuus SIBISETCS peakiedl MOHHOTO OOMEHa, TO 3amlucarb
MOHHOE ypaBHEHUE (cokpaieHHoe), ecau OBP — cocTaBUTh 35IeKTpOHHBIN OaaHc.

2. JIabopaTopHas pa6ora
BrinonHeHne KaueCTBEHHBIX PEAKIIMN B COOTBETCTBUHU C ONMMCAHHOW METOIUKOM.

IlepBas anamuTHUYECKAs TPYNNa KATHOHOB
Peakuun katuona kaaus K
1. Peakuus ¢ rugporaprparom Hatpuss NaHC,H,Oq
B mpobupky BHecute 2 - 3 kamu pactBopa conm kanmus (KCl mmu KNO;),
npuieite 2 - 3 kamm pactBopa rungpotaprpara Hatpus NaHC,H,O4. Oxnanute
MpoOMPKY B XOJOJAHOW BOJIE, U OCTOPOXKHO TIOTPUTE PACTBOP CTEKJISTHHOU
Majoykod O CTeHKy mnpoOupku. B pesynbprate OBICTpO MOSBIAETCS OENbIi
MenkokpucTtammmyeckuid ocanok KHC4H4Og.
KCI + NaHC4H406 — KHC4H406l + NaCl
K"+ HC,H,0s — KHC,4H,O4]
2. Peaknusa ¢ rexkcanurpokodaabratom (l11) HaTpus (K0o0aJLTHUTPUTOM
HATPHs) BEICOKO YYBCTBUTEIIbHA.
B npobupky BHecute 2 - 3 karum pactBopa conu kanus (KCl wim KNO,),
no0aBbTE MO Karie pacTBopa (WM HEMHOTO TOPOIIKa) NeKCaHUTPOKOOaibTaTa
(IIT) matpusi. ToTuac Ke BBIMAAACT KEATHIM MEJIKOKPUCTATUIMYECKUM OCaJOK
TBOIHOM cou rekcanuTpokoOansTat (I11) HaTpus-kamus.
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2KCl + Na;[Co (NO,)¢] — K;Na[Co (NO,)s ]| +2NaCl

2K+ Na’+ [Co(NO,)s " — K,Na[Co (NO,)s ]|
3. OxkpamuBaHue MJIaMEHHU
B nemiro miuaTHHOBOM MM HUXPOMOBOM MPOBOJIOKH (BMECTO MPOBOJIOKH MOXKHO
IPUMEHSTH TpUdelib) MTOMECTUTh KaIlIl0 PACTBOpA WM HECKOJIbKO KPUCTAUIUKOB
cosn kanusl. [lnams okpamrBaeTcst B PUOJIETOBBIN IIBET, CTAHOBSIIIUIICS 0COOEHHO
3aMETHBIM IIPU PACCMAaTPUBAHUU YEPE3 CUHEE CTEKJIO WIIH IUICHKY.
Peakuuu kaTnona Harpusi Na’
1. OxkpamiuBaHue MJIAMEHH.
Bce comu HaTpus okpammBaroT 0€CIIBETHOE TUIaMsi B MHTCHCUBHBIN JKEITHIN IIBET.
Peakuust oueHb XapakTepHa U YyBCTBUTEIbHA.
BrinonHeHne peakiuu Takoe Ke, Kak i1 HOHOB KaJusl.
Peakuuu katuona amvonust NH,"
1. JdeiicrBue enkux mesaodeit (NaOH wim KOH). I[pu peiictBun menodeit Ha
COJIM aMMOHWUSI TIPU HArpEBaHUU BbIJIENsIETCs] CBOOOAHBIN aMmmuak NHj.
B npobupky BHecute 2-3 karmmu pactBopa conu ammonus (NH4Cl) u moGaBbre
tyna xe 2 -3 karum NaOH. Harpeiite npoOupky Ha BoasiHOW Oane. Ilonocky
JAKMYCOBOM OYMa)KKW CMOYMUTE BOJIOM, U OCTOPOKHO MOJHECHTE €€ K IMpOoOUpKe,
Oymaxxka mocuHeer. Bwmecto  sakmMycoBo — OyMaXKM  MOXKHO  B3STh
benondTanenHoBy0 OyMakKy, OHA CTAHOBUTHCS MaJTUHOBOM.

NH,4Cl + NaOH — NH;1 + H,O + NaCl

2. O6napyxennme wuona NH,  peaxtusom Heccnepa sBisercs caMoid
YYBCTBUTENLHONW peakuueldi Ha wnoH ammonus NH,'. Peaxtun Heccrepa
MpEACTaBIACT COOOM IIEeNTOYHOM pacTBOp KoMIuiekcHOM comu prytu (1) -
K,[Hgl,] + KOH.
B npobupky BHecute 1-2 kamm pactBopa NHyCl u Tyna xe nobaBere 3 Kamim
pacTtBopa peaktuBa Hecciepa. Obpasyercs KpacHO - Oypblii 0CaloK:
st peakiuu o0si3aTebHA IIENOYHAs WM HEWTpasibHasi cpena. Pekomenmyercs
MPWINBATh N30BITOK PEAKTUBA, T.K. 00Pa3YyIOMIMICS 0CaOK PACTBOPUM B H30BITKE
AMMOHUIHBIX COJIEH.
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Bropas aHaJuTH4YecKasi rpynna KaTHOHOB
Peakuuu kaTuona ceunua Pb*’
1. XuopoBoaopoaHasi KHCJI0TAa M PACTBOPMMbIE XJIOPUAbI OCAXKIAIOT U3
pactBopoB coJierr cBuHIa (1) 6enbIif XyonbeBUIHBIN 0canok xjuopuaa ceunIa (I11),
JIETKO PaCTBOPHUMBII B ropsiueit BoJe.

B nmpoOupky nomemiarot 2 karmiu pactBopa conu cBuHia (II) u qodapmstor 2
KaIrid pacTBOpa XJIOPOBOJOPOAHOM KUCHOThl. K monmydeHHOMY ocaiky g00aBUTH
0,5 M3 BOJBI M HarpeTh Ha BoAsiHON Oane. HaGmromaro pacTBopeHHe ocaika U ero
BBITIAZICHUE TIPHU OXJIAXKICHUH.

2. T'uapoxkcuapl meaodnbix MetawioB NaOH unu KOH u3 pactBopoB coseit
ceunna (II) ocaxxnarot ruapokcua ceurima (II) - ocamok Genoro nBera.

I'unpoxcun ceunna (II) Pb(OH), obmamaet amdoTepHbIMU CBOMCTBAMHU, TIOATOMY
OH pacTBOpsieTCsl B pa30aBJICHHOW a30THOW WJIM YKCYCHOW KHCIIOTE€ M B U30BITKE
menoun: Pb(OH), + 2KOH — K,[Pb(OH),].

K 2 xammsm pactBopa conu cBunia (I) mpubaBuTh cHauanma 1 karuio
pacTBoOpa IIEI0YH, a 3aTeM €€ U30BITOK 10 pACTBOPEHUS OCAJIKA.

3. Honua xamus Kl, B3aumopeiictByst ¢ pactBopamu coseid cBunna (II) maer
xKenTbid ocanok noauaa ceunia (I1) Pbl, , pactBopumsblii B ropsiueit Boje.
PeakIius 9acTo IPUMEHSETCS [T OTKPBITHS HOHOB Pb”".

K 2 xamisim pactBopa comu cBunna (1) mob6aButh 2 karau pacTBopa HOAUAA
Kayud. B mosydeHHbli pacTBOp ¢ ocaakoM no0aBisaroT 0,5 M Boasl U 3-4 Karum
pa30aBICHHON YKCYCHOM KHCJIOTBHI; HArpeTh CMECh Ha KUISIIEH BOJASHON OaHe B
TEUEHUE 2 MHH., 3aTe€M OXJIAJUTh COACPKUMOE MPOOUPKH MO CTPYEH BOJIBI
PacTtBopuBmIMiics TIpM HArpeBaHWM OCAJOK HMOJWIa CBUHIIA BHOBH BBINIAJACT B
BH/JIC KPACHBBIX 30JIOTUCTHIX YCIITYEK.

4. Xpomar kauusa K,CrO, Bwigensier u3 caabOKHUCIBIX PACTBOPOB COJIEH CBUHIIA
(IT) sxenTerit ocamok xpomata cBuHIa (1) PbCrO,.
Ocanok HE pacTBOpSAETCS B YKCYCHOM KHCJIOTE, HO PACTBOPSETCS B a30THOM
KHCIIOTE W Ienovax. Peakiusi 4yBCTBUTENbHA W SIBISETCS XapaKTEPHOU st
1oHOB Pb*".
K 2 xamnsm pactBopa conu cBunia (II) mo6aButh 2 kamim pacTBopa Xxpomara
KaJIuA.
Peakuuu kaTuona cepedpa Ag "
1. XiiopoBOAOpOAHAs KHCJOTA U PAaCTBOPUMBIE XJOPHMABI OCAXKIAIOT U3
HEUTpaJIbHBIX M KHUCJIBIX PACTBOPOB COJIEH cepedpa B BHJIE OEIOr0 TBOPOKUCTOTO
ocaaka xjyopua cepedpa AgCl, nmerko pacTBOpUMBIM B H30BITKE aMMHaka C
00pa30BaHMEM KOMIUIEKCHOM COJIH:

AgCl + 2NH; — [Ag(NH3), |CI

B mpoOupky momMecTuTs 2 Kallld pacTBOpa HUTpaTa cepedpa u 100aBUTH K
HEMy 2 Kamuid pa30aBICHHOW XJIOPOBOJAOPOJHOW KHUCIOTHL. K moirydeHHOMY
OCaJKy TPWIATh 5 Kaleidb KOHI[. pacTBOpa aMMHaKa; IOCJE€ BCTPSAXUBAHUS
MPOOUPKU OCAZOK PACTBOPSIETCSI.

2. 'mapokcuabl meaouHbix MmeTtajioB NaOH nian KOH ocaxnaror u3
pacTBOPOB coJieil cepedpa rpsi3HO-KOPUYHEBBIN 0CaZ0K OKCHIa cepedpa.
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K 2 xamisim pacTBopa HUTpaTa cepedpa 100aBUTH 2 KaIuld pacTBOpa
IEeJI0YH.
3. Womua kamus Kl o6pasyer ¢ moHOM Ag CBETNO-KeNTHIi ocagok Agl,
KOTOPBII HE pacTBOPSETCS B PACTBOPE aMMHaKa B OTJIMYHUE OT XJIopuaa cepebpa.

K 2 xamsm pactBopa HUTparta cepedpa J00aBUTH 2 Kallld pacTBOpa HOAHUA
KaJusl.
4, Xpomat kaausi K,CrO, wu3 pacTBOopoB coJieli cepedpa ocakaacT KUPIUIHO-
KpacHbIi 0caiok xpomat cepedpa Ag,CrOy.

K 2 kamnsm pactBopa HHTpaTa cepeOpa n00aBUTh 2 Kaluld pacTBOpa
XpomaTa Kamusl.

Tperbsi anaIuTHYECKAS] TPYNNA KATHOHOB
Peaknun katnona Ba*
1. PazbaBiennasi cepHass kucjgora H,SO, wam pacTBopumbie CYJb(aThbl
BBIJICIISIIOT JIaJKe U3 OYCHBb Pa30aBIICHHBIX PACTBOPOB OCAIOK CyJibdaTa Oapusi.
K 5 xammsam pactBopa coim OGapusi J00aBISIIOT 5 Kamenb pa30aBiIeHHON cepHOM
KHCJIOTBI — BbINMajgaer Oenbiii ocamok BaSO,, He pacTBOPUMBI B KHCIOTax M
nienoyax.
2. Xpomar kamua K,CrO, wmam xpomar nHarpus Na,CrO, ocaxmaer u3s
HEUTpaJbHBIX WM YKCYCHOKHCIIBIX PacTBOPOB cojiel Oapus KpHUCTaUIMYCCKUIN
ocanok kenroro 1seta BaCrO,
K 5 xamnsm pactBopa cosn Oapust J00aBIIAIOT 5 Kamellb pacTBOpa peakThBa —
BBINAAAET KENThIA KpucTamueckuii ocanok BaCrO,.
3. Peakuusi OKpaAlIUBAHUSA IJIAMEHU
Jletyune conu Oapusi OKpalIMBarOT Ilamsi B KenTo-3eiE¢HbIN 11BeT. Coiib Oapus
(myamie BaCl,) cmaumBamOT XJIOPOBOAOPOAHOM KHCJIOTOM M BHOCAT  Ha
MJIATHHOBOM ITPOBOJIOKE WIJIH Tprderie B Iiamsl.
Peaknun katuona Ca”'
1. Pa3zboaBjiennas cepuasi kuciaora H,SO,
OcaxjeHne BO3MOXXHO TOJBKO U3 KOHIIEHTPUPOBAHHBIX PACTBOPOB COJICH
KaJIbpIus. bojiee moiaHoe ocakIeHHEe MPOUCXOIUT IpHU J00aBJICHUU K PacTBOPY
ATUJIOBOTO CIIUpPTA.
K 3 kamasM pacTBOpa CONMM KaibIlus J00aBISIOT 3-4 KaIlJld pacTBOpa CEPHOM
kucnotel. K moMyTHeBmieMy pacTBOpy mnpwinBaroT 8-10 Kamenp STHIOBOTO
cnuprta. Habmogaror Bemmagenue 6enoro ocaaka CaSOy.
2. Oxkcamar ammonusi  (NH,),C,0O4 gaer Ha Xxo0Jlomy B HEWTpaJIbHBIX,
YKCYCHOKHUCIIBIX WJIM CJA0OIIEIOYHBIX pacTBOpax CoJie Kajublus Oesblid
MeJKOKpucTammmyeckuid ocanok CaC,0y,
Ocasiok He paCTBOPUM B YKCYCHOM KHCIIOTE, HO JIETKO PACTBOPUM B MUHEPATbHBIX
kucinorax (Hampumep, HCl). Dta peakinus HambOojiee KadeCTBEHHAs Ha KaTHOH
Ca®". Peakyuio Henv3s nposodums 6 npucymemsuu coneii 6apus, m.x. uox Ba*
obpasyem c oxcanamom ammonus oenvitl ocadok BaC,0y,
K 5 karutsim pacTBopa xJiopuaa Kaublus J0OaBISIOT 5 Kalelb pacTBOpa oKcajarta
aMMOHHSI.
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3. 'ekcaunanogeppat (1) kamusa K,[Fe(CN)g] ¢ cosamu kampius o6pasyer
oenbiii Menkokpuctaminyeckuit ocaok CaKNH4[Fe(CN)g], HepacTBopuMBlIii B
YKCYCHOM KHUCJIOTE.

K 2 kammsm pactBopa xjopuaa Kalblius 1J00aBisiOT 4-5 Kamenb pacTBOpa
OydepHolt cmecu u HarpeBaroT 1-2 MUH Ha BojAsHOU Oane. K ropsiuemy pactBopy
npubOaBsa0T 5-6 kamenab pactBopa rekcaruaHodeppara (II) kamusa. BaoBb
HArpeBaroT Ha BOJASHOW OaHe 2-3 MUH., IPU ATOM BBINAIAET OCAJIOK.

4. Peakiusi OKpanuBaHusi MJiaMeHU

JleTyumne cony Kalblus OKPANTUBAIOT IUIaMs B KHPIIMYHO-KPACHBIN MBET. Peakius
BBITIOJTHSIETCSI TaK )K€, KaK OMUCAHO JIJIs KaTHOHA Oapusl.

4. IlonBeeHue UTOTOB.
3anuTa BBIITOJTHEHHBIX PEaKIUH.
[IpoBepka opopmieHust pabOThI B TETPAIU y MPENOaaBATENS.

5. lomaninee 3aganue

(1) c. 134-159

CamocTosTenpHas padoTa CTYJICHTOB

- CO3/IaHME MaTEPHaJIOB — Npe3eHTauii «KaTnoHbl MUKpPO- 1 MAaKpOAJIEMEHTOB, UX
noJsioxkenue B [lepuonnueckon cucreme [.M.MenneneeBa u AeCTBUE HA
OpPTraHU3M YEJIOBEKaY.

- Pellienne sKCrepUMEHTAIBHBIX CUTYAllHOHHBIX 33]1a4 110 KAYECTBEHHOMY
onpenenennto katnoHoB I, 11, III rpymnmsl B pacTBOpeE.

- CocTaBiieHUE YPABHEHUN XUMUYECKUX PEAKIIUNA K CUTYallMOHHBIM 33J]a4aM.

MMPAKTUYECKOE 3AHSATHE 2. PEAKIIUU KATUOHOB 1V, V, VI
I'PYIIIIbBI

3Ha4YeHMe TeMBbI:

Jlabopatopus mr00oro mnpoduis 3aHUMAETCSd AHAJU30M  PA3THMYHBIX
OOBEKTOB,  yCTAHABJIMBAET KAYECTBEHHBIH M  KOJMYECTBEHHBIM  COCTaB
HCCIEIYEMBIX COCIMHECHUW M cMmecer. KauyeCTBEHHbIM aHAIM3 MPEAIIECTBYET
KOJIMYECTBEHHOMY aHaIU3y, T.K. PE3yJIbTaThl KAYECTBEHHOTO aHAJIM3a MO3BOJISIIOT
clenaTh MOPaBUJIBHBIA  BBIOOP METOAOB  KOJMYECTBEHHOTO  OMpEACICHUSI.
KauecTBeHHBIN aHamW3 yCTAHABIMBAET, U3 KAKUX XHUMUYECKHUX SJIEMEHTOB WIIH
MOHOB COCTOUT aHAIM3UPYEMOE BEILIECTBO.

Ha ocHoBe TeopeTHuecKkuxX 3HAHWN U MPAKTUUECKUX YMEHHI oOydarouiuiics
JOJDKEH
3HATh:
- OCHOBHBIE IPUHLIUIBI KAYECTBEHHOTO aHAJIN3A;
- KjaccuduKalys KaTHOHOB HAa aHAJIMTUYECKHUE TPYIIIIHI;
- JIEWCTBHE IPYINIOBBIX PEAr€HTOB;
- JIEWCTBUE YaCTHBIX PEAreHTOB;
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- crocoObl MPOBEIACHHS KAU€CTBEHHBIX PEAKIIHIA;

yMeThb:

- TMPOBOAUTH YACTHBIE peakluuu Ha 4,5,6 aHATUTUUECKHUE TPYTIbl KATHOHOB;
oBJjaaetrb OK u IIK:

OK 2. OpranuzoBbiBaTb COOCTBEHHYIO J€STEIBbHOCTh, OINPEACNATh METOIbl U
CIIOCOOBI BBIMOJIHEHHUS PO(EeCCUOHATBHBIX 3a/1a4, OLIEHUBATh UX d()PEKTUBHOCTD
Y Ka4eCTBO.

OK 11. BeiTb rOTOBBIM OpaTh Ha ce€Osl HPABCTBEHHbIE OO0SA3aTENbCTBA 110
OTHOUIEHUIO K MPUPOJIE, OOUIECTBY U YEIOBEKY.

OK 12. Oka3plBaTh MEpPBYO MEIHUIHMHCKYI0 TIOMOIIb IPU HEOTIOXKHBIX
COCTOSIHUSIX.

OK 13. OpranuzoBbiBaTh pabouee MECTO ¢ COOJIOACHHEM TPeOOBAaHUN OXpPaHbI
TpyJa, NPOU3BOACTBEHHOW CAHUTAPWUH, WH(EKUMOHHOW M IMPOTHUBOMOKAPHOU
0€30MacHOCTH.

OK 14. Bectu 310poBbIii 00pa3 KU3HU, 3aHUMATHCA (PU3NYECKON KYJIBTYpOH U
CHOPTOM  JUIl  YKpEIUIEHUS  300pOBbsl,  JOCTHKEHHS  JKU3HEHHBIX U
po(heCcCHOHATIBHBIX LIeTIEH.

I[IK 1.1.ToroButs pabouee MecTo Juisi HOpPOBEACHUS  J1a0OpPaTOPHBIX
OOIIEKIMHUYECKUX UCCIIEI0BAaHUI.

I[IK 1.2. IIpoBomuth sabopaTOpHbIE  OOIIEKIMHUYECKHE  HCCIEAOBAHUS
OMOJIOTMUECKUX MaTepUalioB; y4aCTBOBATh B KOHTPOJIE KaueCTBa.

I1K3.1. ToroButh pabouee MecTo g  HpOBeACHUS  JTaOOPaTOPHBIX
OMOXMMHMYECKUX MCCIIET0BaHUM.

I[IK 3.2. [IIpoBoguth  nabopaTopHble  OMOXUMHYECKUE  MCCIICAOBaHUS
OMOJIOTMYECKUX MaTEPHAJIOB; Y4aCTBOBATh B KOHTPOJIE KaYeCTBa.

[IK 6.1. ToToBUTH pabodee MeCTO JJjisi MPOBEICHUS JTa0OPATOPHBIX CAHUTAPHO-
TUTUEHUYECKUX UCCIIEIOBAHUM.

[IK 6.2. IlpoBonuth OTOOp MpoO OOBEKTOB BHEUIHEH Cpeabl U MPOIYKTOB
MUTaHUS.

[1K 6.3. [IpoBoauTh MaGOpPATOPHBIE CAHUTAPHO-TUTUEHUYECKUE UCCIIEOBAHUSI.

Ils1aH M3y4YeHUs TeMbl:

1. AkTyanm3anusi 3HaHHI.
1. Kakue noHbl Ha3bIBaIOTCS KATUOHAMU?
2. Ha kakue rpynisl nenstcst kKatuoHbl? Ha uem ocHoBaHa 3Ta kiiaccudukanus?
3. Ha yeM OCHOBaHbI XUMHUYECKUE METOIbI aHAIN3A?
4. Yto Takoe aHAJIM3 CyXUM MYTEM M aHaJIu3 MOKpbIM mmyTem? [IpuBenure
MIPUMEPHI
5. Kakumu cBoMcTBaMU JIOJKHBI 00J1a/1aTh aHATUTHYECKUE PEAKIINH?
6. Kakue ananuTuyeckue peakinuyi Ha3biBatoTCs o0mmmMu? YacTHbIMEU?
7. Yro Takoe rpynnoBoii peaktuB? CenexkTuBHbIN? Crienu@uueckuii?
8. HazoBute kaTnoHbI [V aHAIMTHYECKON TpyIIbI?
9.Kakoil peakTuB SIBJI€TCS TPYHIOBBIM MJid 3TUX KaTHOHOB? Ha dem ocHOBaH
BBIOOP JTAHHOTO TPYIIIIOBOTO PeaKkTUBa?
14



10. Yto Takoe aMmpOTEepHOCTH?

11. HazoBuTe KaTMOHBI V aHAIUTUYECKOU TPYIIIIHI.

12. Kakoil peakTuB sBJISIETCS I'PYIIIOBBIM JUIsl 9TUX KaTHOHOB? Ha yem ocHOBaH
BbIOOp JAHHOTO IPYNIIOBOTO pEeaKTUBA?

13. Hamummure Qopmyiasl OPOAYKTOB PEAKIUH B3aUMOJEHCTBUSA TPYHIIOBOIO
peaKkTHBa C KAaTHOHAMM V TPYIIIBL.

14. Yem omiMuaercs IEWCTBHE I'PYIIIOBOTO PEaKkTUBA V AHAIUTUYECKOW TPYIIIIBI
OT JEMCTBHUS IPYIIIOBOro peaktuBa [V aHanMTHYECKOU rpyIIib?

15. HazoBure katroHbl VI aHAIUTHYECKON TpyIIbI?

16. Kakoii peakTuB sBJISIETCSI TPYIIIOBBIM ISl 3TUX KaTHOHOB? Ha yem ocHoBaH
BBIOOP TaHHOTO TPYIIIOBOTO PEaKTHBA?

17. Tlowemy xatuoHbl VI aHanTUTUYECKON TpynIbl HUMEKT CKIOHHOCTH K
KOMILIEKCOOOpa30BaHUIO?

2. Conep:kanue TeMbl.
YeTBepTas aHAIUTHYECKAS IPYNIA KATHOHOB
XapakTepuCTHKA rPyNIIbI

K wetBepToii rpymme katuonos otHocsaTes AlY, Cr'', Zn™.

XOpoII0 pacTBOPUMBI B BOJAE HUTPATHI, CyIb(haThl, XJIOPUAbl, OPOMUIBLI U
MOJIMJIBI 3TUX UOHOB.

Wonsr Al° I Zn*" - OCCIIBETHEI, COCTUHCHUS Cr’ OKpAILICHBI B 3€JIEHBIN WIIH
(roNeTOBBIN IBET.

['MpoKcuIpl KATHOHOB YETBEPTOM IPyIIbI TPYAHOPACTBOPUMBI U SIBIISIOTCS
cnaObiMu  3nekTposmtamMud. Kpome TOoro, oHM 00damar0T  aM(OTEPHBIMH
CBOMCTBaMU.

['pynnoBeiM  peaktuBoM siBisiercss NaOH B u30ObiTke. ['mapoxcupbl
amomunug, 1uHKa U xpoma (III) pacTBopsitoTCs B M30BITKE WIENOYH U TIPU
JNEUCTBUM TPYIIIOBOIO pPEAKTHBA MEPEXONAT B PacTBOP B BUIE COCAUHEHUU
Na[AIOH,4],

Na, [ZnOHy], Na; [CrOHg]. Monsl A", Cr*, Zn*" crioco6ubl k
KOMILIEKOOOpa30BaHHUIO.

Tak Kak  TUOPOKCUABI KATHUOHOB YETBEPTOM AHAIIMTUYECKOW T'PYIIIbI
ABIIIIOTCS OYEHb CJNAOBIMM OCHOBAaHUSIMH, COJIM JSTHUX KAaTHOHOB B BOJHBIX
pacTBOpax ruapoan3oBanbl. Cojlu 04eHb CIa0bIX KUCIOT, HApUMEp, CyJIb(pUabl u
KapOOHaThl ATIOMUHUS M XpOMa, MOJBEPraroTCsi HEOOPATUMOMY THAPOJIU3Y U HE
MOTYT CYLIECTBOBATh B BOJHBIX PACTBOPAX.

st coenunenuit xpoma (III) xapakrepHa CKIIOHHOCTh K OKHUCIHMTEIBbHO-
BOCCTAHOBUTEIBHBIM PEAKIIUAM, YTO MCIOJIB3YETCS IIPU aHAJIN3E.
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IaTas aHanuTHYECKAs TPYNIa KATHOHOB
XapakTepucTUKA rpyninbl

K msToil aHaIMTHYECKOW Tpynie KaTHOHOB OTHOCSTCS HOHBI Fe*", Fe¥,
Mn2+, Mg2+, Bi3+.

Woubr Mn*", Mg2+, Bi** 6ecusernbl, nonn Fe*' -  Gnenno-3enennie, Fe’' -
KENThIE.

Hutpatsl, cynbdhaTsl U XJI0pUAbl KATHOHOB MATON aHATUTHYECKOW TPYMIIbI
XOPOUIO paCTBOPUMBI B BOJIE.

['pynnoBeiM peakTuBOoM siBisieTcst pactBop NaOH.

I'mapokcuapl KaTMOHOB  3TOM TpPYMNINbl — CJadble TPYIHOPACTBOPUMBIC
ANEeKTpouThl. OHM HE PACTBOPAIOTCA B M30BITKE IIEJIOYM U PACTBOPE aMMHakKa,
YeM OTJIMYAIOTCS OT TUAPOKCUIOB KATUOHOB YETBEPTOM U IIECTOM TPYIII.

Bce coin KaTMOHOB MATOM TPYIIBI MOABEPrarOTCs THAPOIH3Y, OCOOEHHO
cosm >xkene3a (I111) u Bucmyta (I1I).

Housr Bi*", Fe**, Fe’" nerxo o0pasyloT KOMIUIEKCHBIE COSIHHEHHS. DTO
CBOMCTBO HIMPOKO MCIIOJB3YETCS HE TOJIBKO JIJISl OTKPBITHSI, HO U JJISI MACKUPOBKH
nonos Fe’".

HNoHbl NATONM aHAIUTUYECKOW TPYINNbl HMEIOT TIEPEMEHHYIO CTENEHb
OKHUCJICHHUS (KpOME MarHus), U TO3TOMY JJisi HUX XapaKTepPHbl OKUCIUTEIbHO-
BOCCTAHOBUTEJBHBIE PEAKIIUH. JTO CBOMCTBO UCIIOIB3YETCS I OTKPHITHAS HOHOB
Mn*" (oxucnenue no ¢uosneroBoro nona MnO4) U HOHOB Bi’" (BoCcCTaHOBIICHHE
JI0 YEPHOT'0 METAJNIMYECKOTO BUCMYTA).

CBexXeocaXJIeHHbIE THUJIPOKCUABI M CyJIbPuabl amMOppHBI U CIIOCOOHBI
JIOBOJIBHO JIETKO MEPEXOJUTh B KOJUIOUIHOE COCTOSIHUE. DTO YCIOXKHSET aHalu3,
T.K. KOJUIOWJHBIE YAaCTUIIBI HE MOTYT OBITh OTACJICHBI LEHTPUPYTUPOBAHUEM.
[TosTOMy OCa)kJieHHuEe CIEAyeT BECTH B YCIOBUSIX, CIIOCOOCTBYIOIIUX PA3PYIICHUIO
KOJUIOMJHBIX CHUCTEM, T.€. MPU HArpeBaHUU PACTBOpa W TPHUOABICHUH K HEMY
AIEKTPOJIUTA.

IIlecTasi aHAJIMTHYECKAs] TPYNIIA KATHOHOB
XapakTepucTHKA rPynIbl

K mecroin aHamuTH4eCKOW Tpynie KaTUOHOB OTHOCSATCS KAaTHOHBI Cu™",
H g2+, C02+, Ni2+, cdt

Xnopupl, cyab(darbl U HUTPATHl 3TUX KATHOHOB XOPOLIO PACTBOPUMEI B
Bozge. PactBopel coneli meau (II) oxpamiensl B romy0Ooi mser, kobansta (II) B
po30BbIi, HUKeNS (I1) — B 3e/1eHbIH.

['uapokcuapl KaTMOHOB ATOW TPYNIBI SBISIOTCA TPYAHOPACTBOPUMBIMU
cnadbiMu  anektponutamu. ['mapokcunsl Cu(OH),, Hg(OH), HeycToiluuBbl U
pasnararorcs Ha cooTBeTcTByrolui okcua u Boay: Cu(OH), - npu HarpeBaHum,
Hg(OH), - npu 00b14HOI TeMIiepaType.

Conm KaTHOHOB MIECTOM aHAJTUTUYECKOM TPYNIIbI OABEPTAKOTCS THAPOIINZY.

JJis1 KaTUOHOB 3TOW TPYIIIBI XapaKTEPHbBI PEaKIMN KOMILUIEKCOOOpa30BaHUsI.
['pynnoBbIM peakTUBOM sBIsieTCS pacTBOp ammuaka. C H30BITKOM amMMuaka
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obpasytotcs  kommiekcHsie  coemummenms:  [Cu(NH3)]*',  [Hg(NH;).]™,
[Co(NH;)6]™, [Ni(NH3)s]*", [CA(NH;)4]*, pacTBOpHMEIE B BOZE.

Menp, pTyTh U KOOAIET UMEIOT IEPEMEHHYIO CTEIIEHb OKUCICHHUS, TOITOMY
IS HEX XapaKTEPHBI OKUCIIUTENBHO-BOCCTAHOBUTENLHEIE peakuuu. HekoTopeie u3
3THX peaKiuil HCIOIB3YIOTCS Ul OTKPBITHS OTACIbHBIX HOHOB (Hampumep, Hg ).

3. CamocrosiTesqbHasi padoTa CTyICHTOB

2. JlaboparopHasi paboTa

BrinonHeHne KaueCTBEHHBIX PEAKIIMN B COOTBETCTBUHU C ONMMMCAHHOW METOIUKOM.
Odopmiterne mabopaTopHOI pabOTHI B TETPAIH:

Onpenensiemblii | Peaktus YcnoBus Habmonenus YpaBHeHUs
KAaTUOH IIPOBEICHUS XUMHAYECKUX
peaKkuuu peakuun

YerBepTasi aHAJIUTHYECKAS TPYIINA KATHOHOB
Peakiun katuona Zn°"

1. T'uapoxcuabl meaounbix MetaioB NaOH wim KOH u3 pactBopa comeit
IIMHKA BBIJCISIIOT O€JIBIA CTYACHUCTHIM OCaJO0K, PaCTBOPUMBIA B KHCJIOTaX WU B
M30BITKE MIETOYEH.

K 5 xkammsaMm pactBopa conu LHMHKa JOOAaBISAIOT CHadana |-2 kamim pacTBopa
THAPOKCHJIA HATPHS WIIH KaJus, a 3aTeM ero n30bIToK. HabmromaeTcs BeImaeHue 1
MOCJIETYIOLIEE PACTBOPEHUE OCAJIKA.

2. Texcanumanogeppar (I11) xamma K;[Fe(CN)¢] ¢ comsamu nuHKa gaer
KopuuHeBaTo-kenThii  ocamok  Zn3[Fe(CN)¢],. Ocamok  pacTBopsieTCs B
XJIOPOBOJIOPOJHOM KHCJIOTE U pacTBOpPE aMMHUaKa.

K 5 xamsm conu nMHKa 100aBUTH 5 Kameilb pacTBOpa peaKkTHBA.

3. I'ekcauuanogeppar (11) kamma K [Fe(CN)g] pearupyer ¢ coyisMu 1MHKA ¢
oOpazoBanuem Oesoro ocaaka Zn;K;[Fe(CN)g],

K 5 kannsM conu riuHka 100aBUTh S Karesb pacTBOpa PeakTHUBa.

Peakunu kaTuona amovunns Al
1. T'uapoxcuabl meaounbix MetaaaoB NaOH uwam KOH wu3 pactBopa coseit
QTFOMUHUS BBIJICTISTIOT OCJIBIA CTYJEHUCTBIM 0CaI0K, PAaCTBOPUMBIN B KUCIOTaX U B
M30BITKE TIET0YEH.

K 5 xamsiMm pacTBopa cosld adtOMHUHHS TOOABISIOT CHavyasia 1-2 Karum pacTBopa
TUAPOKCHIA HATPHS WIIH KaJus, a 3aTeM ero n30bIToK. HaOmroaeTcs BeImageHue U
MOCJIEAYIOIIEE PACTBOPEHUE OCATIKA.

IIaTas anaauTHYecKasi rpynna KATHOHOB
Peakuuu kaTnona sxeaesza (11) Fe®*
1. Enkue meo4u ocaxaaoT ruapokcu xkenesa (I11) 6menno-3emneHoro nsera,
KOTOPBIN Ha BO3yXe OBICTPO OypeeT BCIEACTBUE OKUCICHUS 0 THAPOKCUIA
xenesa (1I).
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K 2 xammsm pactBopa cynbdara xkenesa (II) mpubaBnmsroT 2 kamimm pacTtBopa
niesniou. HabmonaTe u3aMeHeHue 1BeTa Ipu CTOSHUU.
2. I'ekcanmanodeppar (I11) xanus (kpacHas kpossiHasi coub) Ks[Fe(CN)g]
BBIICJISIET TEMHO-CUHUM OCaIOK TypHOYJIEBOMW CHHHM. DTO camasl 4YyBCTBUTEIbHAs
peakuus Ha conu >kenesa (II), peakiuio MpoBOJSAT B KUCION cpene, cleayer
n30eraTh N30BITKA PEAKTUBA.
2 xamu pactBopa cyibgara sxeneza (II) moakucnstor 1 kamnelr pa3baBiieHHON
CEPHOU KUCIIOTHI U I00aBISAIOT 1 KaruIo pacTBOpa KPaCHOM KPOBSIHOM COJIH.
3. Ilepmanranat kaaus KMnO, oxucasier nousr Fe** B Fe®*
K 3 kamnsm pactBopa FeSO, moGasisitor 2 xamm H,SO4 m 2-3 kammm 0,1 H.
pactBopa KMnO, u nepememuBatot. HabmogatoT obeciiBeunBanmue pacTBopa.
Peakiun kaTuona xeaesa (11) Fe**
1. Exxue meJsioun ocaxJ1at0T Oypbli CTYJIEHUCTBII OCaZOK TMIPOKCHAA JKeJe3a
(I11).
K 2 xamsim pactBopa xsopuaa sxxenesa (1) 1o0aBnsoT 2 Kamim pacTBopa MIeI0YH.
2. Texcanmmanodeppar kamusi (1) (kearasi kpoBsiHasi couib) Ky[Fe(CN)g]
OCaXIAaeT 0CaJIOK UHTEHCUBHO CUHETO 1IBETa — OEpIIMHCKAs J1a3ypb.
Peakuust o4eHb 4YyBCTBUTEIbHA, OCAXICHUE IPOBOJAT M3 HEWUTPAIbHBIX WIIU
KHUCJIBIX PACTBOPOB.
K 2 xamnsm pactBopa xiopuza sxenesa (II1) FeCl; nqob6asnsaroT 1 xarmmto pactBopa
YKEITON KPOBSIHOU COJIH.
3. Popanua kamusas KSCN maet ¢ pactBopom comm xenesa (I11) kpoBaBo-kpacHoOe
OKpaIllMBaHHE.
Peakiust oOpatvma, MoO3TOMY [Jisi MOBBILIEHUS €€ YyBCTBUTEIIBHOCTU PEAKTHB
JIOJDKEH OBITH B3AT B U30BITKE.
K 1 xamne pactBopa xiopuna xenesa (1) nodaButh 2 karm pacTBopa pojaHuia
KaJIHSL.
Peaknuym KaTHOHA MATHUSA
1. Eakue mejo4u ocakJaar0T M3 pacTBOPOB COJICM MarHus OCNBIA CTYICHUCTBIA
0CaJI0K TUAPOKCHUIA MarHusl.
K 2 xammsim pacTBOpa cosivt Maruus J100aBISIOT 2 Karid pacTBOpa MIEIOYH.
2. T'uapodocdar narpus Na,HPO, sBisercs xapakTepHbIM pEaKTUBOM Ha HOH
MarHus. JTa peaklus SBJISIETCS Ba)KHEWIEW KaueCTBEHHOM peakuuel Ha HOH
Mg*". Peakuuio Heib3si MPOBOAUTH B MPHCYTCTBHH OCTaJbHBIX KATHOHOB ISATOM
TPYIIIBI.
B npoOupky mnomemaroT 2 kamid pactBopa xjuopuaa maraus MgCl,, 2 kamm
aMMUaka M pacTBopa XJIOpHJAa aMMOHHS JI0 TOJIHOIO PAacTBOPEHMS OcCaJKa
Mg(OH),. 3areM K MNOJXy4E€HHOMY pacTBOpy n00aBisoT 1-2 kamim pacTtBopa
ruapodocdaTta HATpHsL.

JIaHHYIO0 peaKklHUI0 MOXHO MPOBOJUTHh KAaK MUKPOKPHUCTALUIOCKOIHYECKYIO.
Ha npenmeTHoe cTekio moMemaroT no 1 kamie pacTBOPOB COJIM MarHus, aMMHaKa
U xjopuaa aMmmMoHusl. CMEIIMBAIOT 3TU Karuiu. PaioM ¢ 3Tol cMechio moMemaror 1
KaIUTK0 pacTBOpa M COEAMHSIOT UX CTEKISIHHOM MAJIOYKOMW, MOTHUpas MO CTEKIY.
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CmMmech cllerka MmoACymMBarOT HAJl OrHEM U OXJIAKAAIOT. Brimasmiue KpuCTaJlJIbl
pacCMaTpuBarOT 1104 MUKPOCKOIIOM.

IlecTass aHaaMTHYeCKasi IPyNNa KATHOHOB
Peaxuun katuona pryru (11) Hg*
1. M'mapoxcuanl meaodnbix MetaaioB NaOH u KOH ocaxnarot u3 pacTBOpoB
conert prytu (II) >xenThiif ocamok okcupa pryTH. Ocajok JErko pacTBOPUM B
KHUCJIOTaX.
K 2 xamusim pactBopa conu prytu (I1) 1o6aBisror 2 kammm pacTBopa meIoqH.
2. Momua xammsa Kl gaet ¢ conssmu prytu (II) opanxeBblii 0cagok noaua pTyTu
(IT). Ocamox pactBOpsieTCss B M30BITKE pEaKTHBAa C 00pa3oBaHHEM OECIIBETHOM
komruiekcHou conu K,[Hgly]
B mnpoOupky nomemaror 2 kamuu pactBopa Hutpara prytd (II) Hg(NOs;),,
N00aBIIAIOT K HEMY CHauaja 2 Karid UO/AUIa KaJlus, a 3aTeM €r0 U30BITOK.
Peakiun katuona meau () Cu™
1. Boanblii pacTBOp aMMMaKa, B3sThIM B U30bITKE, 00paszyer ¢ consimu Meau (11)
KOMIUIEKCHOE COEJUHEHHNE CUHETO 1IBETA.
K 2 xamsim pactBopa conut menu (II) moGaBistoT H30BITOK pacTBOpa aMMHaKa.
2. 'uapokcuabl meaouHbix MeTauioB NaOH u KOH ocaxnaror u3 pactBopoB
conert menu (II) romy6oit ocagok tunpoxcuaa meau (I1). Ocagox pacTBopuUM npu
JEHCTBUY KOHIICHTPUPOBAHHOTO PACTBOPA aMMHAKA.
K 2 kannsim pactBopa conu meau (I11) qoGaBisitoT 2 karuim pacTBopa MIEI0UH.
3. I'ekcanmanodeppar (I1) xkamma (kenras kpoBsiHas coJb) Ks[Fe(CN)g]
BBIJICTISICT U3 HEUTPAJIbHBIX WJIK CIIa00KUCIIBIX pacTBOpoB coseit Menu (I1) kpacHo-
Oypeiii ocagok rekcarmanodeppara (II) memu (II). Ocagox He pacTBOpuM B
pa30aBICHHBIX KUCIIOTaX, HO PACTBOPSIETCS B aMMHUAKE.
K 2 xamnsm pactBopa comu memau (II) moGammisitor 2 kamm pacTBOpa KEATOU
KPOBSIHOM COJIH.
4. Uopun kanusa Kl pearupyer ¢ consmu meau (I1) ¢ o6pazoBanuemM cBOOOTHOTO
noza u 6enoro ocanaka noauaa meau (I).
K 2 xamssm pactBopa CuSO, 106aBisoT 2 Karuiy pacTBOpa HOIUAA Kausl.

4. IloaBeaeHue UTOTOB.
3aluTa BEITOJIHEHHBIX PEAKIIHM.
[IpoBepka opopmieHust pabOThI B TETPAIU y MPENOAABATEINS.

5. lomainHee 3aaHue

(1) c. 159-175

CamocTosiTenbHas paboTa CTY/ICHTOB:

- CO3JaHHE MATEPUAIOB — Mpe3eHTaui « KaTHoHbl MUKPO- M1 MAaKpOAJIEMEHTOB, UX
noJsioxkenue B [lepuoanueckont cucreme [I.M.MenneneeBa u AeicTBUE HA
OpraHU3M YEJI0BEKa».

- CocTaBlieHHE CUTYAIMOHHBIX 3a7a4 B PUCYHKaX IO ONPEIEIECHNUI0 KaTHOHOB | —
VI rpymm.
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IHPAKTUYECKOE 3AHSTHE 3. PEAKIIUA AHUOHOB

3HaveHNe TeMBI:

Anwmonsl I, II, IIl rpynn urparoT OOdBIIYH0 OMOJOTHYECKYIO POJIb IS
KU3HENEATEIbHOCTH JKUBBIX OPTaHU3MOB.

Jlist opraHu3ma delioBeka OoJbllIoOe 3HAuYeHHE UMEIT QocdaTsl U
kapoonatel (I rpynma). ®@ocdatHbie u ruapoxapOoHaTHBIE OydepHBIE CcMecu
NOJJIEP)KUBAIOT ONPEIEICHHYI0 BelnuuHy pH BHYTpeHHEW cpelbl OpraHus3Mma.
Haubonee BaxxHBIMA aHHOHAMH MOYH SIBJISIFOTCSI HOHBI PO43 , SO42'.

Hamnuue kapOboHaToB U Cynb(}aToB B MHTHEBOM BOJE OMNpeAeseT e&
ObITOBBIE M BKYCOBble KauecTBa. Kpome Toro, mnpucyrctBue cCyiab(haToB
HEMUHEPAJIbHOTO  MPOUCXOXKACHHS  ABISETCS  IOKA3aTeNIeM  CaHUTapHOIro
3arps3HEHUsI BOJIbl (CTOUYHBIMU BOJIAMM).

B kadecTBe JIeKapCTBEHHBIX CPEACTB TUApPOKapOOHAT Hatpusa (IpH
JKEITYJIOUHBIX 3a00JI€BaHUSAX, IPU XUMHUYECKUX OXKOTax KHUCJIOTOH), OOpHYIO
KHUCIIOTY (KaK aHTHUCENTHUYECKOE CPEJICTBO, MPU XUMHUUYECKUX 0XKOrax IIeJouYaMu),
cynbdar Maruus (c1abUTenbHOE U TUTIOTEH3UBHOE CPENICTBO).

Jliist opranusma 6ombioe 3HaueHue uMmeroT xiopuasl (11 rpymnma). Xmopusr
HATpUs U KaJIUs TOJJIEPKUBAIOT OCMOTUYECKOE JABJICHUE B KJIETKAX, y4aCTBYIOT B
MOCTpOoeHUU KJeToK. Moa ydacTByeT B 00pa3oBaHMM TOPMOHOB HIMTOBUJIHOM
JKEJIE3BL.

Omnpenenenue HutpatoB 1 HUTpUTOB (III rpymnma) umeer O60bIIOE 3HAUECHUE
JUISl MCCIIEIOBAaHUs MUThEBOW Bonbl. Hanmnume GoJbIIOro KoiauuecTBa HUTPATOB U
HUTPUTOB SBJISIETCS MOKA3aTeJIeM HEMPUTOHOCTH BOJIbI JIJIs IUThSI.

Oprannueckue IIPOU3BOHBIC a30THOM KHUCJIOTBI (Hanpumep,
HUTPOTJIMIIEPUH) HMCIOJB3YIOTCS KakK CepAeYHble cpenacTtBa. Hutputr Hatpus u
HEKOTOpPBIE IPOU3BOJHBIE A30TUCTON KUCIOTHI TPUMEHSIIOT [IPU CTEHOKApPIUH.

Ha ocHoBe TeopeTnueckux 3HAHWW U MPAKTHYECKUX YMEHHU OOydaromiuiics

JTOJIKEH
3HATh!

- KJIaccu(pUKaIMs aHKOHOB HA aHATUTHYECKUE TPYTIIIbI;

- JIeHiCTBHE TPYIIIIOBLIX PEarcHTOB;

- JIeHiCTBHE YaCTHBIX PEarcHTOB;

- cImocoObI MPOBEICHUS KaYeCTBEHHBIX PEAKITUIA;
yMeTh:

- TMPOBOJWUTH YACTHBIC PEAKIIMH HA aHATMTHICCKUE TPYIITTHI AHHOHOB.
opJiganerb OK u IIK:
OK 2. Opranu3oBbiBaTb COOCTBEHHYIO JESITECIBHOCTh, ONPEACISTh METOIbI U
CIIOCOOBI BHITIOJHEHUS TPO(ECCUOHATBHBIX 3a/1a4, OIICHUBATh UX d()PEKTUBHOCTD
U KauecTBO.
OK 11. bwiTh TOTOBBIM OpaTh Ha ceOs HPABCTBEHHBIC OO0S3aTEIBCTBA I10
OTHOIIEHUIO K MPUPO/IE, OOIIECTBY U YETIOBEKY.
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OK 12. Oka3piBaTh MNEPBYIO MEAMIMHCKYIO IOMOIIb MPU HEOTIONKHBIX
COCTOSIHUSIX.

OK 13. OpranuzoBsiBaTh pabodee MECTO C COONIOACHUEM TpeOOBaHUN OXpaHbI
TpyJla, MPOU3BOACTBEHHOW CaHUTapUU, WH(DEKIUOHHOM M TMPOTHUBOMOKAPHOU
0€30MacHOCTH.

OK 14. Bectu 310poBbIii 00pa3 *KU3HU, 3aHUMATHCA (PU3NYECKOU KYJIbTYpOou U
CIOPTOM  JJIl  YKpPEIUIEHUS  3[0pOBbs,  JOCTWKEHUS  JKU3HEHHBIX U
npodeccuoHaNbHbIX LIETeH.

[IK 1.1.ToroButs paboyee MecTO [Uisi  TpOBeAeHUS  JTa0OpaTOPHBIX
OOILIEKIIMHUYECKUX UCCIIET0BAHMM.

I[IK 1.2. TIlpoBoauth mnaboOpaTOpHbIE OOMICKIMHUYECKUE  HUCCIEAOBAHUSA
OHMOJIOTHYECKUX MaTepUalioB; y4acTBOBATh B KOHTPOJIC Ka4eCTBa.

[1K3.1. TortoButh pabouee MecTo g TpOBeACHHUS  JTabOPaTOPHBIX
OMOXUMUYECKHUX UCCIICIOBAHU.

IIK 3.2, IlpoBoguTh  nabopaTopHble  OMOXMMHYECKHE  HCCIEAOBaHUS
OMOJIOTUYECKUX MaTEpPUAJIOB; Y4aCTBOBATh B KOHTPOJIE Ka4eCTBa.

[IK 6.1. T'oToBUTH paboyee MecTO AJisi MPOBEACHUS J1aO0OPATOPHBIX CAHUTAPHO-
TUTUEHUYECKUX UCCIIEI0BAHUM.

[IK 6.2. IlpoBoauTh OTOOp MNpoO OOBEKTOB BHEWIHEH cpeabl U IMPOIYKTOB
MUTaHUS.

[1K 6.3. IIpoBoaKTH TaOOpAaTOPHBIE CAHUTAPHO-TUTUEHUYECKUE HUCCIICTOBAHUS.

ILnan H3YYCHUHA TEMBbI.

1. AkTyaau3zanusi SHAHM .

1. Yto neXUT B OCHOBE KJIacCU(PUKALNNA aHUOHOB?

2. HazoBuTe M HanumuTe aHUOHBI | aHanuTHYecKoM rpymmbl. Kakoil peakTus
SABJSIETCA TPYNIOBBIM I 3TUX aHHOHOB?

3. Hazoute n Hanmmumre annoHsl [ ananutrnueckon rpynmel. Kakoil peaktus
ABJISIETCS TPYIIIIOBBIM ISl 3TUX aHUOHOB?

4. HazoBute u Hanummute aHuoHbl Il anamutmueckoil rpynnel. Mmeercs nu
IPyIIIOBOM PEAKTUB JJI 3TUX AHMOHOB?

2. Conep:kaHnue TeMbl.
Oco0eHHOCTH aHAJIN3a AHMOHOB

Metoauka KayeCTBEHHOTO aHAJIM3a aHUOHOB OTJIWYAETCS OT METOJIUKHU
KaueCTBEHHOTI'0 aHAJIM3a KaATUOHOB. B OCHOBE JieJIeHNs! aHNOHOB HAa AaHAJIMTUYECKUE
TPYIIIBI JICKUT pa3audHas paCTBOPUMOCTb OApUEBBIX U CEPEOPSIHBIX COJICH.

IlepBas rpynnsl aHHOHOB:
docdar — non PO,”, cyasdar — non SO,”, cyapdur — non SO5>, THOCYIbDAT —
HWOH 82032', KapOOHAT — MOH C032', oKcajaTt — MOH C2042', XpoMaT — UOH Cr042',
muxpomar — nol Cr,0,~, 6opar — non BO,” (mim Tetpabopar — nox B,07%).
IepeurcieHHbIe HOHBI 00Pa3yIoT ¢ HoHaMK Ba®" TpyaHOpacTBOpHMbIE BOIE COJH.
['pynmoBeiMm peaktuBoM BaCl, sBisieTcss B HEUTpanbHON WM CiIabOIIETIOYHON

cperne.
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Bropasi rpynna aHuOHOB:
xyopu — uoH CI', 6pomun — non Br', moaua — uon I, cyasdua — uon SZ', ponanuyg
—uoH SCN'.
AHHOHBI BTOPO#i TPYIIIEI 00pa3yIOT ¢ HOHAMH Ag' TPYZIHOPACTBOPUMBIE B BOJE M
HEpacTBOPHMBIC B pa30aBIeHHON a30THOM KUCJIOTE COJIH.
['pyninoBeiM peakTuBoM siBiisgeTcss AgNO; B IpUCYTCTBUM pa30aBICHHOW a30THOM
KHCJIOTHI.

Tperbs rpynimna aHUOHOB:
Hutpat — uod NOj;', Hutput — nod NO,, aueratr- uon CH;COO'.
CepeOpsinple U OapueBble COJIM 3TUX AHHOHOB XOPOIIO PAacTBOPUMBI B BOJIE.
[ pynmoBoro peakTusa HET.

OOmEenprUHATOTO CUCTEMATUYECKOTO XOJa aHalli3a aHUOHOB HE WMEETCH.
['pynnoBble peakTUBBI NPUMEHSIOTCA HE I Pa3feiCHUsl TPyII, a I KX
OoOHapyKeHUS.

IlepBasi anauTHYECKAs TPyNIa AHNOHOB
XapaKkTepucTHKA rPpynibl
K nepBoil aHanTuTUYECKOU IpyMNIe OTHOCITCS AHUOHBI:
docdar — non PO,”, cynsdar — non SO, cynbbur — non SO;~, THOCYIB(AT —
HOH 82032', kapOoOHAT — UOH CO32', OKcajaT — MOH C2042', XpoMaT — UOH CrO42',
JTUXpoMaT — UOH Cr2072', oopat — nod BO,™ (um TeTpabopaT — UOH B4O72').
AHNOHBI CrO42' OKpAaIllCHbl B ENTHIA LBET, a AHUOHBI Cr2072' - B
OpaHXeBbIi 1[BET. Bece ocTalbHbIE aHMOHBI JAHHOM TPYIIIbI OECLIBETHBI.
I'pynnoBeim  peaktuBoM  BaCl, sBmsgerca B HEUTpalbHOH  WIH
Ca0oIIEIOUHON cpefe, TpH 3TOM  00pa3yloTcs TPYAHOPACTBOPUMBIEC BOJIE
OapueBble  coid. bapueBble COJM aHUOHOB PACTBOPUMBI B KHCIOTaX, 3a
nckiaroueHueM BaSOy
Bropas aHaiuTHYeCKAas rPyNna aHUOHOB
XapaKkTepucTHKA rPpynibl
Ko BTOpO# aHAIIMTUYECKOMN TPYIIIIE OTHOCATCS:
xaopuy — uos Cl', 6pomus — wou Br, moaun — uon I, cynbdun — non S*, pogaHun
—unoH SCN'.
AHHOHBI OECIIBETHBHI.
['pynnoBeiM peaktuBoM siBisieTcds AgNOs; B IpUCYTCTBUU pa30aBI€HHON a30THOM
KHUCJIOTBI. AHUOHBI BTOpOil TIpymmel  00pasyloT ¢ HoHamMu Ag’
TPYAHOPACTBOPUMBIC B BOJIC U HEPACTBOPUMBIE B pa30aBICHHON a30THOM KHUCIIOTE
COJIH.
BbapueBbie cojii aHHOHOB BTOPOM I'PYIIIBI PACTBOPUMEI B BOJIE.
Tperbsi aHaIMTHYECKASI TPYNINIA AHUOHOB
XapakTepuCcTHKA rPyNIIbI
K TpeTbeit anamuTHueCcKkou rpyIe OTHOCSATCS:
HUTpAT — MOH NOj3', HUTpUT — oH NO,, anterat- non CH;COO'.
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CepeOpsinple 1 OapueBbIE COJIM 3TUX AHUOHOB XOPOIIO PAacTBOPUMBI B BOJIE,
BcaeacTBue yero Hu AgNOj;, Hu BaCl, He ocaxgaloT aHMOHBI TPEThEe TPYMIIbL.
['pynmnoBoro peakTuBa HeET.

3. CamocrosiTesqibHasi padoTa CTyICHTOB

JlaGopaTopnas padora

BrInosHeHNEe Ka4eCTBEHHBIX PEAKIUK B COOTBETCTBUU C ONTMCAHHOW METOIUKOM.
[Ipu BBINOJHEHUN YaCTHBIX PEaKUU Ha AaHHOHBI CIIETYEeT UMETh B BU]Y, YTO

BHEIIHWKA BHJ OC3aJKOB MHOIMX HWOHOB, IIOJIYYEHHBIX C OapUeBbIMU WIIU

cepeOpsIHBIMU COJIAMHU, OAMHAKOB. [loaTOMYy 0co00€ BHHMaHUE CIEAYEeT yAETUThH

HaONIOACHUIO HaJ XapaKTEPOM M CTENEHbID PACTBOPUMOCTH TE€X WM HHBIX

OCAJIKOB B KHCJIOTaX WJIM JPYIMX peakThBax. PacTBOPMMBIM B JTaHHOM KHCIIOTE

CUMTAIOT TAKOM OCaJ0K, KOTOPbII Oyaydu MOJy4eHHBIM U3 2-3 Kareidb pacTBOpa,

pacTBopsieTcsi Hpu J00aBJICHUM HECKOJBKMX Kameib pa30aBICeHHONW KHUCIOTHI

(mpumepHo 2 H.) 0€3 ocTaTKa WK ¢ HEOOJIBIITUM OCTATKOM.

8. Pe3ynbpTaThl ONBITOB OOPMIISIOTCS B TETPAIH 110 CXEME

Omnpenensemsiii | PeaktuB | HaGmogenus YcnoBus YpaBHeHUs
KaTUOH pacTBOPUMOC XUMHUYECKUX
TH 0CAJIKa peaKunit

AHUOHBI IIEPBOH AHAJTUTHYECKON I'PYNIIBI
Peakuun cyandar — nona SO,
1. Xnopux 6apus BaCl, ocaxmaer u3 pa30aBiIeHHBIX PACTBOPOB CYJb(}HaTOB
OenbIit ocasiok cynbdaTa 6apusi, KOTOPHII HE paCTBOPUM B KHCIIOTAX.
K 2 xamnsim pactBopa cynbdarta HaTpus Na,SO, 100aBISOT 2 Karu pacTBOpa
xnopuaa 6apust BaCls,.
Peakunn kap6onar — nona CO;*
1. Xnopux 6apus BaCl, u3 pactBopoB kapOOHATOB OcakaaeT OCNBIM OCaJI0K
KapOoHata Oapusl.
Ocaziok JIeTKO pPacTBOPMM B Pa30aBJICHHBIX COJISTHOM, a30THOM M YKCYCHOM
kucnotax. [Ipu CTOSHUM OH CTAHOBUTCS KPUCTAIMUYECKUM W 3HAYUTEIHLHO OoJiee
TJIOTHBIM.
K 5 xamnmsam pactBopa kapOonata Hatpus Na,COs; poOaBisitor  2-3 Kamiu
pactBopa xsopuaa 6apust BaCl,. [ToBeputs pacTBopeHHe ocajika B KUCIOTaX.
2. KucsoThl pasznaraioT Bce KapOOHAThl ¢ OypHBIM BbIICIEHHEM OKCHA yriaepoja
(IV). Drta peakmusi o4YeHb XapakTepHa JUIsi KapOOHATOB, BBLACISIOIIHIACS
VTIIEKHUCIIBIN Ta3 BbI3bIBAET TOMYTHEHHUE U3BECTKOBOW BOIBI
K 2 xamnsm pactBopa kapbonata Hatpusi Na,CO; n00aBisOT O KarisMm
pa3z0aBIEHHYIO COJITHYIO (MJTH APYTYIO) KUCIIOTY.
Peaxunu dochart — nona PO,
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1. Xnopun 6apus BaCl, seigenser u3 pactBopoB docdaroB u ruapodocdarosn
Oenbiii ocagok. Ocalok JIErK0 pPacTBOPUM B MMHEpAJIbHBIX KHUCIOTaxX (Kpome
CEpPHOI) U B YKCYCHOM KHUCIIOTE.

K 4 xamnam pactBopa runpodocdara Hatpuss Na,HPO, noGapnsror 4 kamiu
pactBopa xyopuna Oapusi. [IpoBepstoT pacTBOPUMOCTH Ocajika B pa3z0aBiICHHON
COJISIHOM KHUCIIOTE.

2. Hutpart cepedopa AgNO; maet ¢ dochar — noHom xenteiii ocagok ¢ocdara
cepeopa.

K 4 xamnsam pactBopa gocdara natpus Nas;PO, mpubapnsitor 4 xamim pacTBopa
HUTpaTa cepedpa.

Peakuuu oxcanar —uona C,0, z

1. Xmopux 6apusi BaCl, ¢ anmonamu C,0,” oGpasyer Genblil 0cafok okcanara
oapus BaC,0,4. Ocafgok pacTBOpUM B COJISTHOM, a30THOM KHUCIOTE M B YKCYCHOM
IIPU HarpeBaHUU.

K 5 kamnsm okcamara ammonust (NH,),C,04 mpubammistor 5 kamenb XJopuja
Oapus.

2. Xaopua kaabnusi CaCl, oOpa3syer ¢ okcanar — noHaMu OeJIbIit
KPUCTAJUIMYECKHUM 0CaJioK okcanara Kanbius. Ocalok pacTBOpsIETCS B
MUHEPaIbHBIX KUCIOTAX, HO HE PACTBOPSETCS B YKCYCHOM KUCIIOTE.

K 3 — 4 xamnsm okcanata ammonus (NHy),C,04 mpubaBisatoT 4 karim XJiopuaa
KaJTBITHA.

Peakiun THoCcYIbdaT — Hona S,0; ~

1. Xnopux 6apusi BaCl, ¢ annonamu S,0; » 06pasyeT Gesblii 0cagok
tuocynbdara Oapust BaS,0;. Ocanok pacTBOpseTCs B KUIALLEH BOAE U
pa30aBICHHBIX MUHEPAIBHBIX KUCIOTaX (KpOME CEpHOU KUCIIOTHI).

K 2-3 kamusm trocynbdata HaTpust Na,S,0; nmpuOaBIiiOT CTOJIBKO XKe XJIopuaa
Oapus ¥ MOTUPAIOT CTEHKU MTPOOUPKHU CTEKIITHHON MaJIOYKOMH.

2. Hurpat cepeopa AgNO; oOpa3zyeT ¢ pacTBOPUMBIMHU THOCYJIb(haTaMu OeibIi
ocamok Ag,S;03, KOTOPBIM OBICTPO CTAHOBUTCS KEITHIM, 3aTeM OypbIM M HaKOHEI]
YEPHBIM BCJICACTBUE Mepexoa B cynbu cepedpa.

K 1-2 xamnsm trocynbdarta Hatpusi Na,S,0O; npubapnsioT 3-4 kamiu HUTpaTa
cepedpa.

* Peakumuu oopart - monos BO,  (B,O- 2‘)

1. DTWiaoBbIA COMPT M KOHUCHTPUPOBAHHAS CEpPHasi KHCJIOTAa IpH
B3aMMOJICUCTBUU C CyXod OopHOM KucIoTOM wnu OopaTtamu oOpasyer
OOPHOATUIIOBKIN PUP, KOTOPHIN OKpAIIUBAET TIaMs B SIPKO-3€JIEHBIN 1IBET.

K cyxoii 6opHOi1 kucioTe 100aBUTh 5 Kamneiab KOHI[. CEpHOM KUCIOTH U 10 Kanemnb
ATUJIOBOTO CIIUPTA, CMECH IIEPEMEIIATh CTEKISTHHOM MAJT0OYKOU U MOIKEYb.
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AHUOHBI BTOPOIl AaHAJTUTHYECKOH IPYIIbI
Peaknuu xjopua —nona Cl -~
1. Hurpart cepedopa AgNO; nmaer ¢ uonom Cl° Oenblif TBOPOXKHUCTHIM OCaIOK
xJyopuaa cepedpa. Ocagok He paCTBOPUM B A30THOM KUCIIOTE, HO JIETKO PacTBOPUM
B aMMHaKe C 00pa30BaHUEM KOMILIEKCHOTO COSTUHEHUS
K 2 xammsam pactBopa xjopuaa Hatpust NaCl npuOaBisitoT 2 Karuid pacTBopa
HuTpara cepebpa. K BeimaBmemy ocaaky npuOaBisiOT KOHIICHTPUPOBAHHBIM
pacTBOp aMMHaKa J0 PaCTBOPEHHUSI OCAKA.
Peakuuu 0pomua — uona Br-
1. Hutpar cepedopa AgNO; maer ¢ monamu Br  sxenToBaro-Oenblii 0cagok
opomuaa cepedbpa. Ocamok He paCTBOPUM B a30THOW KHUCJIOTE, IJIOXO PACTBOPUM B
aMMHaKe, XOpOoIIIo PacTBOPSIETCSA B pacTBOpE THOCYJb(aTa HATPUSI.
K 2 kammam Opomuna Hatpuss NaBr npuOaBisioT 2 KaruiM pacTBOpa HHUTpara
cepebpa.
2. XuopHass Boaa, npuOaBieHHAs K pacTBOpY OpoMuIa, BBIIEISET W3 HEro
CBOOOJHBIN OpOM, KOTOPBIM pacTBopsieTcs B XJopodopme, OKpalluBas CIOH
PaCTBOPUTENS B OPAHKEBBIN LIBET
K 3 karusim pactBopa 6pomuna Hatpus NaBr npubasmstor 0,5 mi xiopodopma u
3aTeM IO KaIlIAM, IPU SHEPTUYHOM BCTPSXUBAHUU, 2-3 KaIlIU XJIOPHOU BOJBI.
Peaknyuu noana — uona |-
1. Hutpart cepedpa AgNO; BbIenseT U3 HOIUOB CBETIIO-KEITHIN TBOPOXKUCTHIN
ocasiok noauja cepedpa. Ocagok HE pacTBOPSIETCS B a30THOM KUCIIOTE, PacTBOpPE
aMMUaka, II0X0 paCTBOPUM B PaCTBOPE THOCYJb(aTa HaTPUsl.
K 2 xamnsam pactBopa noauna xanus Kl noGaBnsior 2 kamid pacTBOpa HUTpata
cepebpa.
2. Hurpar mim anmerar cBunHna (I1) ocaxnatror wommn ceunna (I) - ocamox
JKEJITOr0 1[BETA, PACTBOPUMBIA B TOpsSYEd BOJEC U BHOBb BBIACISAIOLIMNUCS IPU
OXJIAXKJICHUH B BUJIE 30JIOTUCTHIX YEHIYEK.
K 3 kamnsam pactBopa noguaa kanus KI no6assitor 2-3 karmu conu cunma (11). K
oOpa3oBaBIIeMycs OCaAKy 100aBisSoT 1 Ml BOJBI 2-3 KaIulk YKCYCHOM KUCIIOTHI U
HarpeBaroT J0 MOJHOT0 pacTBOpeHHs ocanka. OxnaxaaroT MOJIy4YeHHbIH pacTBOp U
Ha0MroAa0T 00pa30BaHKe 30J0TUCTHIX KpUCTaioB noauaa ceunia (II).
3. XuiopHass Boja, npuOaBieHHass K pPAacTBOPY HMOJWIA, BBIACISET M3 HETO
CBOOOJHBIN MO, KOTOpBIM pacTBopseTcs B XJopodopme, OKpalluBas CIOu
pacTBOpUTENISE B KPACHOBATO-(PUOJIETOBBIH 1IBET.
3 KamM pacTtBopa HOAWAA Kalus TMOAKUCISIOT | Kamiedl pacTBopa CEepHOU
KUCIOTHI, mpudasssitot 0,5 mi xiopodopma U 3aTeM MO KarisiM, IPYU YSHEPTUUHOM
BCTPSIXMBAHUHU, 2-3 KAl XJIOPHOU BOJBI.

AHHUOHBI TPeThell AHAJIUTHYECKOI TPYyNIbI
Peakuuu HUTPUT — MoHa NO,~
1. Pa3baBienHasi cepuas kuciaora H,SO, pazmaraer Bce HUTPUTHI Ha XOJIOMY C
BhIZIeNIeHeM Oyporo raza — okcuzma azora (IV). Jlaxe neGombiioe HarpeBaHue
YCHJIMBAET PA3NI0KEHUE A30TUCTON KUCIIOTHI.
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KonienTpupoBaHHas cepHasi KHCIOTa pearupyeT TOUYHO TakKe, HO OoJiee SHEPTUIHO.
K 2 xammsam pactBopa Hutputa Hatpusi NaNO, 100aBIsitoT 2 Karuii pacTBOpa Cepoit
KUCIIOTHL. Beinensromuticst Oypsblii ra3 yaooHee Ha0roAaTh Ha (hoHE Oeroit OyMard.
Peaxuun nurpar — nona NO;~

1. Peaknusi ¢ MeIbI0 U CEPHOM KHUCJIOTOM.

Annon NO;  BoccTaHaBIIMBAeTCsl CBOOOIHON MENIbI0 B IMIPUCYTCTBUM CEPHON KUCIOTHI
no okcuga azota (II). Oxcun azora (II) OecrBereH, HO MOXKET ObITH OOHApYXKEH
BCJIEJICTBUE OKUCIIEHUS €T0 KUCIOPOAOM Bo3ayXa /10 okcuaa azora (IV).

K 2-3 xammam autpara Hatpusi NaNO; n1o6aButh 2-3 Karuii KOHIIEHTPHUPOBAHHON
CEpHOU KHCJIOTBI ¥ CTPYKKH MEJIH.

2. Peaxnusi ¢ mudenniamunom (CgHs),NH.

Opranunyeckuii peaktuB audennnamu (CqHs),NH oxucnsiercs anmonom NO; = 1o
MPOAYKTa PEaKIMU, UMEIOIIETO TEMHO-CUHIOIO OKPACKY.

Ha cyxoe mpeamerHoe crekino mnoMenialor 3-4 Kamwu audeHuIaMuHa B
KOHIICHTPUPOBAHHOW CEpHOM KHCIOTE W JI00ABIsIIOT | Karulio pacTBopa HUTpaTa
Hatpust NaNOs. Ilocne nepemenmBanus HaOMIOJAIOT TMOSIBJIICHME HWHTEHCHBHOTO
CHHETO OKpAIlIMBaHUSI.

Peakumu anerar — nona CH;COO-

1. Cepnas xkuciaora H,SO, BBITECHSET YKCYCHYIO KHCIIOTY U3 €€ COJIeH, KOTOPYIO
MOYKHO OOHAPY>KUTB 10 XapaKTepHOMY 3araxy.

B npoGupky nomeniaior 6-8 kamenb pacTBOpa aieraTa HaTpus U 6 Karelb CEpHOM
KUCJIOTBI, CJIETKAa HArpeBaroT.

2. Xnopun xkeae3a (I11) FeCl; ¢ anerar — monamu oOpasyer arerar sxenesa (I11)
(CH3COO)sFe, okpamiensbiii B KpacHO-Oypbiii 1BeT. IIpu paszOaBiieHHMHM BOJOM U
HarpeBaHUM BCIIEICTBUE ruapoin3a auetara xenesa (III) odpasyercs kpacHo-Oypblii
ocajiok areratauruapokcua sxemnesa (I11)

K 8 xamnsim pactBopa arerara Hatpusi CH;COONa no6apmsiroT 3-4 karum pacTBopa
xyopupa xenesa (III), 3atem goGapmsror 1 M kurste Boabl. [loce oxmmakaeHHS
CMECH TOSIBIISTFOTCSI KPACHO-OYphIE XJIOTIBSI.

4. IlonBeneHue UTOTOB.
3amuTa BBITTOJIHEHHBIX PEaKITUil.
[TpoBepka odopmieHust pabOThI B TETPAIH Y MIPENOIaBaTENs.

5. JlomamHee 3a1aHune

(1)c. 175-182

CamocTosiTenbHast paboTa CTYJEHTOB:

- CocTaBlieHHE CUTYaIlMOHHBIX 3a7a4 B PUCYHKaX IO ONPEICICHUI0 aHUOHOB U
KaTHOHOB.
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HPAKTHYECKOE 3AHSATHE 4. UTOI'OBOE 3AHATUE «OCHOBBI
KAYECTBEHHOI'O AHAJIU3A»

3Ha4yeHHe TeMBI:

JlaGoparopus nr000ro mnpoguiIs 3aHUMAETCS AHAJIU30M  Pa3IMYHBIX
OOBEKTOB, YCTAaHABJIMBACT KAYECTBEHHBII W  KOJMYECTBEHHBIH  COCTaB
HCCIIEyEMBIX COCIMHEHUNM H cMeced. KadecTBeHHBIM aHanu3 IpEeAIIeCTBYET
KOJINYECTBEHHOMY aHaJU3y, T.K. PE3yJIbTaThl KAUECTBEHHOI'O aHAJIN3a IO3BOJISIIOT
clenaTh MPAaBWIBHBIM BBIOOP METOAOB  KOJHUYECTBEHHOTO  OMpEACIICHUSI.
KauecTBeHHBI aHAIN3 yCTaHABIMBAECT, U3 KAKMX XHMHYECKHX IJIEMEHTOB WU
MOHOB COCTOUT aHAJIU3UPYEMOE BEIIECTBO.

Ha ocHoBe TeopeTnyeckux 3HAHUN U MPAKTUUYECKUX YMEHHM OOy4arouiuiics

TOJDKEH
3HATh:
- 337]a41 ¥ METO/bI KAUECTBEHHOTI'O aHAJIN3A;

- KJIacCU(PMKALIUIO KATHOHOB M aHWOHOB HA aHAJIUTUYECKUE TPYIIIIBI;

- IEHCTBHE TPYIIIOBBIX PEArcHTOB;

- IEICTBHE YAaCTHBIX PEareHTOB;

- c1OcOOBI MPOBEICHUS KAUECTBEHHBIX PEAKLIN;
yMeTh:

- IPOBOJIUTH YACTHBIE PEAKIIMH HA KATUOHBI U AHUOHBI;
osaaaers OK u IIK:
OK 2. OpranHu3oBblBaTb COOCTBEHHYIO JAESTEIBHOCTb, ONPEAENSATh METOIbl U
CHOCOOBI BBINOJHEHUS PO(ECCHOHATIBHBIX 33/a4, OLIEHUBATh UX 3()PEKTUBHOCTH
Y Ka4eCTBO.
OK 3.
OK 6. PabGotarh B KOJUIEKTHBE U KOMaHJE, dP(HEKTUBHO OOIIAThCS C KOJJIETaMH,
PYKOBOZCTBOM, IOTPEOUTEISIMHU.
OK 7.
OK 11. bwithb TOTOBBEIM OpaTh Ha ce0s HpPABCTBEHHBbIE OO0SA3aTEIHCTBA I10
OTHOILIEHHUIO K MPUPOE, OOLIECTBY U YETIOBEKY.
OK 13. OpranuzoBsiBaTh padodee MECTO C COOJIOJEHHMEM TPEOOBAHUI OXpaHbI
TpyJla, MPOU3BOACTBEHHOW CaHUTApUU, WH(PEKIMOHHOM M MPOTHUBOMOKAPHOU
0€30MacHOCTH.
[IK1.1.I'otoBuTh ~ pabouee  MecTOo  JJs  MOpPOBEAEHUs  JabOpaTOPHBIX
OOILIEKJIMHUYECKUX UCCIIET0BAHUM.
IIK 1.2. TIlpoBoauth mnabopaTopHbie  OOIICKIMHUYECKHUE  HCCIEAOBaHUS
OMOJIOTUYECKUX MaTEPHAJIOB; Y4aCTBOBATh B KOHTPOJIE KaueCTBa.
[IK3.1. TortoBurh pabouee MecTOo [JIsi  TPOBEIACHUS  JTabOOPATOPHBIX
OMOXMMHMUYECKUX HCCIIETOBAHUN.
I[IK  3.2. [IIpoBomuth mnabopaTopHble  OWOXMMHYECKHE  HCCIEIOBAHUS
OMOJIOTMYECKUX MaTepUalioB; y4acTBOBATh B KOHTPOJIE KaUECTBa.
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[IK 6.1. T'oToBUTH pabodee MecTO sl MPOBEICHUS J1a0OPATOPHBIX CAHUTAPHO-
TUTMEHUYECKUX UCCIIEI0BAHMM.

[IK 6.2. IIpoBoauth 0TOOp MMpoO OOBEKTOB BHEIIHEW Cpeabl U MPOAYKTOB
MUTaHUS.

[1K 6.3. [IpoBoauTh 1aGOpaTOpHBIE CAHUTAPHO-TUTUEHUYECKHUE UCCIICIOBAHUSI.
[1K 6.4. PeructpupoBath pe3yiabTaThl CAHUTAPHO-TUTUEHUYECKUX HCCIIEIOBAaHUM.
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ILnan HU3YYCHUSA TEMbI:

1. KoHTpOJIb 3HAHUIA.
TectupoBanue.

2. Konkypc
['pynna ngenurcs Ha TPU KOMaH/Ibl, BEIOUpAETCs KalmuTaH.
1 Typ — npoBepKa TEOPETHUECKUX 3HAHUI 10 KAPTOUYKaM.
2 Typ — IomaliHee 3ajaHue. Perenre cuTyalimoOHHbIX 3a71a4 B PUCYHKAX.
3 TYyp — DOKCOEpUMEHTAJbHBI - MMHUTALMOHHAs Urpa «DKOJIOTrHYecKas
KatacTpogar.
Curyanusa: B pesynbrate cOpoca  IPOMBIIUIEHHBIX OTXOJOB IPOMU3O0ILIO
3arpsi3HeHue BoJibl pek Mana, Enuceit u Kaua. B na6opatoputo noctynim mpoosl
U3 3TUX pEK.
3ananug rpynnam:
1. IIpoBepuTh BOJly p€K Ha HAJIMUKME HMOHOB Ca2+, Fe3+, Cl, Mg2+, Fez+, SO42', K,
NH,', Br
2. Cpaenatp 3aKIOYEHUE O Ka4eCTBE BOJIbI, BBISICHUTH BIMSHHUE JAaHHBIX MOHOB Ha
OpraHu3M YEJOBEKa.

['pynnbl paboTaroT no BapuaHTaM. [1o OKOHUaHUM TPEIOCTABIAIOT OTYET O
MPOJICIAHHON pabOTe, COMPOBOKIAIOIIUICT CXEMOU OTKPBITHUSI MOHOB U KPATKUMU
MOHHBIMH YPABHEHUSIMH.

4. ITlonBeaenue UTOroOB.
Kpurepuu oieHKH HTOr0OBOI0 3aHATHS 110 OCHOBAM KAaYeCTBEHHOI'0 AHAJIN3a

1.TecrupoBanue KOJIMYECTBO 0AJJIOB PAaBHO YUCITY
MPaBUJILHBIX OTBETOB

Kpurepuu oieHKH KOHKYpca

2. Teopernueckuii

- OIpeeIICHHUS 3 Gamna

- COCTaBJICHUE YPAaBHEHUN XUMHUECKUX 1 Gann 3a MpaBMIIBHOE YpaBHEHHUE
peakiuin

3. /lomamHee 3a1aHne

- BOMPOCHI 2 Oamna

- OTBETHI 3 Oanna

4. DKcnepuMEeHTAIbHbII

- IPaBUJIBHO OTIPE/ICNICHBI HOHbI 6 6amoB
- AKTUBHOCTb B IPYIIIIE 2 Oamna (1o peleHUI0 KauTaHa)
- coomoenne Th 5 GansIoB Ha TPyNITy
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- OICHKA BJIMSIHKWC NOHOB HAa OpPraHU3M 3 Ganna
YCI0BCKaA

Pe3ynbraThl KOHKypca ONpEAeNsioTcs CyMMOH OajloB 3a Tpu JdTama
KoHKypca. [loGeaurensm gobasmnsiercs 1 0amn K MHANBUAYATbHOMY PEHTHHTY.

NuauBuayanbHas OLIGHKA KaXIOTO OOYyYalolerocss BBIYUCIACTCA U3
pacuera MaKCUMaJIbHON CyMMBI 0ajlsIoB, KOTOPYIO Habpan 00yJaromuiics rpymmbl:

100-90% - 5
89 -75% -4
74 - 65% -3

5. /lomamHee 3aaHue
(1) C. 192 - 200.

IHNPAKTHYECKOE 3AHATHE 5. OBIIUE ITOJIOKEHUA
TUTPUMETPUYECKOI'O AHAJIM3A. AJIKAJIUMMETPUSA

3HauyeHHe TeMbl:

KucmoTHO-OCHOBHBI ~ METOJ ~ NPUMEHSETCS IS KOJWYECTBEHHOTO
OMpENICNICHUs] KUCJIOT M IIEJI0oYei, a Takke HEKOTOPBIX COJieil, 00pa3oBaHHBIX
CUJIBHBIMH OCHOBaHMSIMU | cnabbiMu  kuciotamu (Na,COs;, Na,B4O;). B
KIIMHUYECKUX J1a00paTOPHsIX - JJIS ONpeeeHUS KUCIOTHOCTH YKEITYJOYHOTO COKa.
B caHuTapHO-TUTHEHHUYECKUX JTA0OpPATOPHSAX OTOT METOJ HCIOJb3yeTCsS IpHU
OTpEeNCIICHNH  KapOOHATHOM  JKECTKOCTH  BOMABI, KHCJIOTHOCTH  MOJIOYHBIX
MIPOJIYKTOB, KBAIlICHHOM KaITyCTHI U O€3aJIKOTOJIbHBIX HAITUTKOB.

Ha ocHoBe TeopeTHuecKuX 3HAaHWM U MPAKTUUYECKUX YMEHHI OoOydaromiuiics

JOJDKEH

3HATH:

- 33Ja4YM ¥ CYIIHOCTh TUTPUMETPUUYECKOTO METOIA AHAIIN3A;

- TpeOOBaHMS K PEAKUHUSAM B TUTPUMETPUUECKOM aHAJIU3E;

- crnocoObl MNPUTOTOBIIEHUA W TpeOOBaHUS, MNPEABABISEMbIE K CTaHAAPTHBIM
(pabouuM) pacTBOpam;

- pacueTHble (POPMYJIbI B TATPUMETPUUYECKOM aHAJIU3E;

- naboparopHas mocyaa u 000pya0BaHUE, UCIIOIb3yEMbIE B AaHATTU3E;

- TEOpPETHMYECKHE OCHOBBI  METOJa  aJKaJUMeTpuu: padouuil  pacTBoOp,
YCTAaHOBOYHBIE BELIECTBA, NHAUKATOPHI.

YMeEThb:

- TPOBOAMTH TUTPOBAHUE PACTBOPOB C TIOMOIIIBIO OIOPETKH;

- (pukcupoBaTh TOUKY SIKBUBAJIEHTHOCTH;

- BBINOJIHATH PACYETHI IO pe3yJIbTaTaM aHAJIN3.
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osJjagers OK u IIK:

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO IESTEIBHOCTb, OMPEAEISATh METOIbI U
CIOCOOBI BBITIOJIHEHUS TPO(ECCHOHATBHBIX 3a/1a4, OLIEHUBATh X 3PHEKTUBHOCTD
U KayecTBO.

OK 13. OpranuzoBsiBaTh pabodee MECTO C COONIOACHUEM TpeOOBaHUN OXpaHbI
TpyJla, MPOU3BOACTBEHHOW CaHUTApUU, WH(DEKIMOHHOM M TMPOTHUBOMOKAPHOU
0€30MacHOCTH.

[IK 1.1. ToroButh pabGodee MecTo nis MPOBEACHUS J1a0OPaTOPHBIX
OOILIEKIIMHUYECKUX UCCIIETOBAHMM.

IIK 1.2. TIlpoBoauth naboOpaTOpHbiE OONICKIMHUYECKUE  HUCCIEAOBAHUSA
OMOJIOTHYECKUX MaTepUAJIOB; y4aCTBOBATh B KOHTPOJIE KA4ECTBA.

K 3.1

K 3.2

[IK 6.1. T'oToBuTh paboyee MecTo ajisi MPOBEACHUS J1a0OPATOPHBIX CAHUTAPHO-
TUTUEHUYECKUX UCCIIEIOBAHUMN.

[1K 6.3. IIpoBoaUTH TaOOpaTOPHBIE CAHUTAPHO-TUTUEHUYECKUE HUCCIICIOBAHUS.
IIK 6.4. PeructprupoBath pe3yJbTaTbl CAHUTAPHO-TUTUEHUUECKUX UCCIEAOBAHUN.

Ils1aH M3y4YeHus TeMbl:

1. AKTyajm3anus 3SHAaHUH.

1. Kaxon npouecc Ha3bIBAETCSA TUTPOBAHUEM?

2. Kakoi1 paCTBOp B TATPUMETPUYECKOM aHAIIN3€ HA3BIBAETCA CTAHAAPTHBIM

(pabouum) pacTBOpOM?

[lepeunciure crnocoObl MPUTOTOBIEHUSI CTAHJAPTHOIO PACTBOPA.

Yo Takoe Touka 3kBUBaJieHTHOCTH? Kak ee huKcupyroT?

HazoBute BuIBI MEpHOM MOCYHAbI, TPUMEHSEMBIE JJII TOYHOTO OTMEPUBAHUSA

x)uakoctei? [IpaBuna oTMepruBaHUS KUIAKOCTEH C IMOMOIIBID MEPHOM KOJIOBI,

rpagyupOBaHHOUN MUIIETKH.

6. Kakas peakuus JIe)KUT B OCHOBE MeToza ankanumerpun? Colep:KaHHe KaKux
BELIECTB MOKHO ONPEIEIUTh ITUM METOJOM?

7. Kakwue BelecTBa NPUMEHSIOT B KAYECTBE TUTPAHTOB B AJIKAJTTUMETPUUN?

8. IloueMy pacTBOpPbl THUTPAHTOB HENB3S1 MPUTOTOBUTH II0 TOYHOW B3SITOM
HaBecke? Kakue ycTaHOBOYHBIE BEUIECTBA IPU 3TOM ITPUMEHSIOTCS?

9. Kakue KMCIOTHO-OCHOBHBIE MHANKATOPHI IPUMEHSIOTCS] B METOAE?

10.Pemure 3apauy: npurotoButh 100mMmi1 01H pacTBOpa rugpokcuia HaTpus.

il

2. Conep:kaHnue TeMbl.
O01mue ykazaHusi 10 TATPOBAHUIO

TutpoBanne  mpeAcCTaBIsIET  COOOM  TMOCTENEHHOE
NPUIMBAHUE PACTBOPA KUJKOCTH HM3BECTHOM KOHIUEHTPALUH —
CTAHIAPTHOT0 PACTBOPA — K PAacTBOPY JPYrol KHUJIKOCTH
HEU3BECTHOW KOHIIEHTpAIlMH, HO TOYHO H3BECTHOTO OOBEMa.
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[IpunuBaHue CTaHIAPTHOTO PACTBOpPAa MPOW3BOAUTCS TPH TMOMOIIH OIOPETKU.
broperka — y3kas TpyOKa ¢ JeJICHUSMH, YKa3bIBAIOIIMMH 00hEM BBUIUTON U3 HEe
xuakoctu. Hanbosee pacnpocTpaHeHbl OIOPETKH ¢ MPUTEPTHIME KpaHamu (puc. 1,
a), HO B y4e€OHBIX JaOOpaTOpUAX MPEINOYUTAIOT BMECTO KPAaHOB HCIIOIH30BATh
PE3UHOBBIC TPYOKH C METALTMYECKHM 3KHMOM WIIH ¢ «OYCHHKOI» B PE3WHOBOMU
TpyOKe (puc. 1, 6).

Puc. 1. bropetku Cc 3aKUMOM, KpaHOM (a)
u «OycuHKOI» (0)

IIpaBusa padoTsl ¢ Or0peTKoM

e VYCTaHOBUTh OIOPETKY BEpPTHKAIbHO B JIalKe
IITaTUBA, BCTABUTh BOPOHKY.

e [IpombITh OIOPETKY AUCTUILIUPOBAHHOM BOJIOM.

e [IpombITh OMOpeTKy pabouMm pacTBOpoM Ha 2/3
o0beMa OIOPETKH.

e 3anojHUTh OIOpPETKy paboyuM pacTBOPOM, YTOOBI
YPOBEHb KUAKOCTA NPUXOJUJICA BBIIIE HYJIEBOIO
JCTICHUSL.

o [I[pu pabore c¢ OmpeTkoil BaxHO OOpPaTUTh
BHUMaHHE, 4TOObl B HUXXHEW 4YaCTH OIOPETKU HE
OCTABAJIOCh IY3bIPbKOB BO31yXa. Y OIOpETKH C
HOCUKOM (CTEKJIsIHHasi TpyOKa C OTTSHYTHIM B
KaMWUISIp KOHLUOM) M OYCHHKOM WIH 3a)KUMOM
JIOCTATOYHO 3arHyTh HOCUK OIOPETKHM BBEpPX W,
0CJIabuB 3aXUM, BBITECHUTHh BO3IYyX IMPOTEKAIOLIEH

KUIKOCTBIO. (puc. 2) M3 OGropeTKu co CTEKISTHHBIM
KpPaHOM yIaJIUTh IMYy3bIPEK BO3AyXa TpYIHEE.

| < \ / “] CrnenlyeT Ha MTHOBEHHUE MOJHOCTHIO OTKPBITh KPaH U

s CUJIBHOM CTPYEN >KUIAKOCTH BBITOJKHYTH ITy3BIPEK.

Ecnmu my3slpek He yaanseTcs U NMPUWIKMI K CTEKIY,

3HAYUT, OIOpPETKA TJI0XO0 MPOMBITA
R e 3aTeM, OCTOPOXKHO MPUOTKPHIBAs KpaH, CIEAYET

Puc. 3. TTooskeHne YCTAHOBUTH YPOBEHb >KUJIKOCTH Ha HYJIEBOE

MEHHCKA HA METKE JeneHre. YPOBEHb JKUIKOCTH  IMPO3PAYHBIX

pacTBOpPOB  YCTAHABJIMBAIOT IO  HWXKHEMY

MEHHUCKY, @ HEMPO3PayHBIX MO BEPXHEMY.

Puc. 2. Yaanenue
BO3/yXa U3 KOHYUKA
OropeTKu
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Puc. 4. OrmepuBanue
00bemMa KUIKOCTHU C
MOMOIIIBIO TUIETKU

KHNIKOCTH.

IIpaBuia padoThI C NUNETKOM

[lunerky mepes oTMEpUBaHHEM HEOOXOIUMOTO 00beMa, C
MIOMOIIIBI0 PE3UHOBOM TPYIIM, NMPOMBIBAIOT BOJIOH, 3aTeM
pacTBOpoOM, KOTOPBIA HEOOX0AUMO OTMEepuUTh. Hamonnenue
NUIETKU TPOBOJAAT CIEAYIOIMM 00pa3oM, Ha BEpPXHUI
KOHEIl IHUMETKA HaJleBAIOT PE3WHOBYIO TPYILY, a HIDKHUM
KOHEIl OIYCKaloT B COCYA C JKUAKOCThIO. CXKMMaHHEM
TPyIId U3 THUNETKH BBITECHSIOT Takol 00OBEM BO3AyXa,
KOTOPBIN MOCJIE pa3KaTHs TPYyIIU OyJeT 3aMeIIeH HEMHOTO
00NbIIUM 00BEMOM KUAKOCTH. [lomHAB HUXHHMA Kpai
MUTNETKU HaJl TTOBEPXHOCTHIO JKUIKOCTH B COCYJE, ClIerKa

CKMMasi TPYIly, BBUIMBAIOT M3 IMHUIETKH M0 KarisiM
KUIKOCTh, YTOOBI OCTayCsi 00O3HAUYECHHBIA HA MHUIIETKE
00BEM KHUIKOCTH, KOTOPBIA U mepeHocsT B Kojoy. [locie
BBITEKAHUS JKUJKOCTH MHUIETKY HE BCTPAXUBAIOT U HE
NpPOAYBAOT JUIsl yJAJ€HUs OCTABUIEHCA Ha CTEHKax

TexHuka TUTPOBaHUA

bropeTky 3amoyHSOT TUTpaHTOM (Kak omucaHo Bbimie). Ilog OropeTky
CTaBAT KOHMYECKYIO0 KOJOY C MCCIEIyEeMbIM pPacTBOPOM, TaK YTOObI KOHYHK
OIOpPETKM HEMHOI'O BXOJMJI B KOJIOY, HO HE OIyCKaJICA CIUIIKOM HU3Ko. [log xonly

:

TR —

HaJI0 TIOJIOKUTh JTUCT Oestoi Oymaru.

Bo BpeMsi TUTpOBaHMSI KpaH WM 3aXKUM PETYIUPYIOT
JIEBOM PYyKOH, a KOJIOy JiepKaT B MPABOM PyKe.

PaGounii pacTBOp MNpWIMBAIOT B KOJOYy IO KarusiM,
MOCTOSIHHO TIEPEMEINBAsi COJIEP)KUMOE KOJIObI KPYTOBBIMU
JIBHKCHUSIMU.

[lepen kaxnapIM TUTpOBaHMEM OOBEM B OrOpETKE
HEOOXOAMMO JOBOAUTH IO HYJIEBON METKHU.

Ecnu npu TUTpOBaHUM HACTYMaeT MOMEHT, KOT/1a HEJb3s
CKa3aTh C YBEPEHHOCThIO, JOCTUTHYTa KOHEYHAsI TOUKA UJTU HET,
CJIelyeT 3amucaTh MOKa3aHUs OIOpPETKH, MPUOaBUTH €IIe OAHY
KaIlIl0 pacTBopa M HAOII0JaTh, MPOUCXOIUT JIM 3aMETHOE

U3MEHEHHE B OKPACKe pacTBOpa.

Puc. 5
YcTaHoBKa 11
TUTPOBAHUS

Pe3ynbTaThl TUTPOBAHMSI CUMTAIOTCS MPABUIBHBIMHU,
ecnu  mocie 2-3  mapajuienbHBIX  MPOO0  KOJMYECTBO
MOUIE/AIIEr0 Ha TUTPOBAHME PACTBOpA pa3IUYaETCs HE
oonee uem Ha 0,Imy. B ciyuae OGombIIero pacxokaeHUs
TUTPOBAHKE HAJI0 TOBTOPUTb.
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BorunciieHue pe3yJibTaToB OnpefeeHH B TATPUMETPUYECKOM MeTo/1e

BemecTBa pearupyroT MeXay cOOOi B SKBHBAJICHTHBIX KOJUYECTBAX. DTOT 3aKOH
KpaTHBIX OTHOIIECHWH JlallbTOHA CITy’)KUT OCHOBOW KOJHMYECTBEHHBIX PACcUETOB B
tutpumerpun: C;-V,=C, - V,
KoHIeHTpaiuioo pacTBOpOB 6mopuunbix cmanoapmog (TUTPAHTOB, pPabOUMX
pPacTBOpPOB), KOTOpPBIE TOTOBAT NPUONTHM3UTEIHLHOW KOHIICHTPAIMH, a TOYHYIO
YCTaHABJIMBAIOT ITyTEM TUTPOBAHMS, PACCUUTHIBAIOT TI0 (popmyIie:
KOHIIeHTpaIus, ooseM tutpanTta (Ct, VT)
_Cr- V1 00beM pacTBopa onpejeasieMoro Bemectsa (VX)
Cx= Vx JIIsi HaxOXIEHWsS TPOLEHTHOTO COJEP)KAHMS BEIIeCTBa
HCIIOJTB3YIOT METOJ MUTICTUPOBAHMUS. Merton
MUATIETUPOBAHUS, 3aKIIOYAeTCs B TUTPOBAHUHM TOPIIHMA
pacTBopa (JTMKBOT), OTOMPAEMBIX MUIIETKONW W3 MEPHOW KOJIOBI, ONMPEaeICHHOTO
o0BeMa, B KOTOPOH pacTBOpEHa HaBECKa aHAIIM3UPYEMOTO BEIIECTBA.
Mb(x) * Ct* VT*Vk* 100 %

1000 * V,* Vx
V| — nopuus pactBopa B3siTas JJis pa3BeIeHUs
VX — nopuus pactBopa (aJIMKBOTA) B3sATas U1l aHAIIA3A
VT — cpennee apudmernyeckoe U3 pe3ysIbTaTOB MApaJUIEIbHBIX TUTPOBAHUI
VK — 00beM KOJI0BI B KOTOPOH IPOBOAMIIOCH Pa3BEICHUE
M>b — MonsipHast Macca 3KBUBAJIEHTA ONPEEISIEMOr0 BELIECTBA
CT — KOHIIEHTpALXsI TUTPAHTA.

3. CamocrosiTesibHasi padoTa CTy/ICHTOB
1. OTpa6oTKa TEXHMKHM TUTPOBAHUS

[ToaroToBneHHy0 K paboTe OIOPETKY BMECTUMOCTBHIO 25 MII 3aKpENHTE B
mratuBe. OmnosocHute €€ 3-4 pasa W 3aNOJHUATE NUCTHWUIMPOBAHHOW BOJOM.
BelnycTuTe mMy3bIpeKk BO3JlyXa W3 HOCMKA U JOBEAUTE YPOBEHb KUIKOCTH 10
HYJIEBOW TOYKH.

[lepenecute ¢ momolIbI0 NUNETKH (rpagyupoBaHHOM wiu Mopa) 10 mn
JUCTUJNIMPOBAHHOM BOJbI B KOHHMYecKyro konOy. IloactaBere mom OropeTky
KOHUYECKYI0 K0i0y. OTKpbIBas KpaH WM 3aXKUM, BBIIYCKaTe U3 OHOPETKU
XKUJKOCTh TO IO 2-3 Kaliy, TO MO OJHOM KaIljie, OJHOBPEMEHHO IE€pEMENINBas
AKHUJKOCTb B K0j10€. DTy omnepaluio MOBTOPUTE HECKOIBKO pa3, 0 TeX MOop, MoKa e
HE OCBOHTE.

TpebGoBanus 1o opopmieHUI0 pabOTHI B TETPAIU
1. JlaTta u Tema.
2. HammMeHoBaHMe MpaKTUUECKOU PabOTHI.
Oghopmums 6 mabauye:
3. Kpatkoe ommucaHue BBIIOJHEHHS padOThl (pPEeaKTUBBI U 00OPYI0BaHUE,
UCIIOJIb3yeMbIe B paboTe, X0/ paboThl, YpaBHEHUS XUMHUYECKUX PEAKIIHiL).
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4. Pe3ynbTarhl NPAKTUYECKON pabOTHI (Pe3yIbTaThl TATPOBAHHUS).
5. Pacuetrsl (OcHOBHBIE (OPMYJIBI JUIsl Pacu€TOB, PAacuUeThl).

TI.MM.IT. Tema: AkanmuMeTpust

2. Cranpaprusanus 0,11 pacTBopa ruIpoOKCHAA HATPUSA

[Tocyna, peakTussl, Xox paboTsl YpaBHEHHE peakuuu Ob6beMm Pesynbrarsl

o0opynoBaHue pacTBopa TUTPOBAHUS
MOILIE/IIETO Ha (popmyubl,
TUTPOBaHUE pacuersl)

HaumenoBanue paOoThl:

Cranpapruzanus 0,11 pacTBOpa ruIpoKcHia HATPUS

OropeTka, 1. Bropetky NaOH + HCl— NaOH + | '/, Cr-Vr

KOHUYecKas Kosla, | 3al0JIHUTh HO \V4 Cx=—""

. OH +H" — H,0 2

XUMHUYECKHN pacTBOpPOM V, Vx

crakaH, nunerka | NaOH.

Ha SMUL. 2.

0,1H NaOH; 3. Ve

0,1H HCI;

dheHondTaneu,

JTUCTUJUTUPOBAHHAS

BOJA

1. TlpomMbITh OOpETKY AMCTWIIMPOBAHHOW BOAOW. 3areM Ha 2/3 oObeMa

npoMbITh pacTBOpoM NaOH.
bropetky 3anonauts pactsopom 0,11 NaOH.

[Munerky Ha Smu npomsitsh 0,1H pactBopom HCI
B xonOy st tutpoBanust ormeputh Smi 0,11 pactBopa HCI.
B KOJNOy st

kv

Jlo6aBUTH

TUTPOBAHUA

1-2

Karlin

HWHJIAKATOpa

dbeHondTanenna, TATPOBATH JI0 MOSIBJICHUS CIa00OPO30BOT0 OKPAIIUBAHUS.
6. IIpoBecTu 3 TUTPOBAHUS U PACCUUTATh CPEIHUNA OOBEM.

3. OnpenesieHne MaccoOBOM 10J1M COJIAHOM KMCJIOThI B HCCJIEAYEeMOM pacTBope
1. B Gropetke noBectu pactBop ruapokcuaa Hatpust NaOH 1o HyneBoi MeTKH.
2. B mepnywo koi0y Ha 100mi, rae npeaBapuTEIbHO HAJIUTO Y2 BOJIBI,

OTMEPHUTH

MEpHOU

MMUTETKOU

2MII

pactBopa

HCI

HEU3BECTHON

KoHIleHTparuu. | O0s13aTeJIbHO PACTBOP MEPETUTh B XUMUYECKUIN CTakaH U
XOpOUIO MepeMeNIaTh.

e

JloBecTu pa3BejieHHEe B KOJIOE BOJIOM O METKH.

4. B xon0y /utsi TATPOBAHUS B3ATh 5 MJI IPUTOTOBJICHHOTO PACTBOpA M K HEMY
100aBUThH 2 KaIId METUIIOPAHXKa.
5. TutpoBare pacTBOp KHUCIOTHI JI0 IEPEXOJa OKPACKM OT PO30BOr0O [0

JKCIITOTO.
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OnpenenuTs MacCOBYIO JOJIO0 COISTHOM KUCIIOTHI IO (hopMmyTIe:
Mbs(HCI) * Cs (NaOH)* V(NaOH)*Vkon6sr* 100 %
0= == m = e
1000 * V{(HCD* V,(HCI) (B3s1TOM 17151 aHANMH3a)
4. [lonBeneHue UTOTOB.
[IpoBepka pacueToB MO pe3yinbTaTaM TUTPOBAHUS.
[TpoBepka odopmieHus: pabOTHI B TETPAIH Y MPEMOTaBaATEIS.

5. lomaiuHee 3ag1aHue

(1)c. 183 -192,201-209

CamocTosTenbpHast paboTa CTYJIEHTOB:

- Pelienue 3a1a4 o TUTPUMETPUYECKUM OIPEICIICHUSM.

- KoncnektupoBanue « Turbl rpaBUMETPUUECKUX ONPEICICHUNA, IPUMEHEHUE B
MEJIUIIMHCKHUX JTA00PaTOPHUIX).

HPAKTHYECKOE 3AHATHE 6. IEPMAHI'AHATOMETPUSA

3HayeHHe TEMbI:

[lepmaHnraHaToOMETpUYECKOE TUTPOBAHUE MPUMEHSIETCS B OMOJIOTMYECKOMN
XUMUH, KJIMHUYECKOM aHAJIM3€ M CAaHUTAPHO-XMMHUYECKUX J1Ia0opaTopusix. ITUM
METOJIOM OMNPEACNSAIOT aKTUBHOCTh KaTaja3bl KpPOBHM, OKHCISIEMOCTh BOJIbI,
coJiep KaHUE MOHOB KaJIbIIUS B CBIBOPOTKE KPOBH, B MTPOAYKTAX MUTAHUS, TITIOKO3bI
B KPOBU M BUTaMHHaA P, KaTeXHWHOB.

Ha ocHoBe TeopeTnueckux 3HAHWUW U MPAKTHUYECKUX YMEHHU OOydaromiuiics

JOJKEH

3HATH:
- TEOpPETUYECKHE OCHOBBI METO/Ia IEpMaHTaHATOMETPUH;
- YCJIOBHUS TPOBEIACHUS TUTPUMETPUUECKOTO OIpeeieHus: cpeaa pacTBopa,

TeMmreparypa, KaTalu3aTophl,
- NpPUMEHEHHUE MePMaHTaHATOMETPHUH B J1aOOPATOPHOM M XUMUYECKOM aHAIIU3E;
- pacueTrHble (HOPMYJIbI B TUTPUMETPUUECKOM aHAJIU3E;
- 1abopaTopHYIO MOCYAy U 000PYI0BaHHE, UCTIOJIb3yEMbIE B aHAJIM3E.

yMeThb:
- MPOBOJUTH TUTPOBAHUE PACTBOPOB;
- (UKCUPOBATHh TOYKY IKBUBAIICHTHOCTH;
- BBINOJHATH PACUYEThl B TUTPUMETPUUECKOM aHAJIU3E;
osjagerb OK u IIK:
OK 2. OpranuzoBbiBaThb COOCTBEHHYIO NESTEIBHOCTH, OINPEACIATh METOIbI U
CIIOCOOBI BBITIOJHEHHUS TPO(EeCCUOHATBHBIX 3a/1a4, OIICHUBATh UX d()PEKTUBHOCTD
Y Ka4eCTBO.
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OK 13. OpranuzoBbiBaTh pabouee MECTO ¢ COOJIOJCHHEM TPeOOBaHUN OXpaHbI
TpyJla, MPOU3BOACTBEHHOW CaHUTApUU, WH(DEKIMOHHOM M TMPOTHUBOMOKAPHOU
0€30MacHOCTH.

[1IK 3.1. 'otoBuUTH pabouee MeCTO JJisi TPOBEACHHUS JIAOOPATOPHBIX
OMOXUMHUYECKUX UCCIIECIOBAHUM.

I[IK  3.2. [IIpoBomuth nabopaTopHble  OWOXMMHYECKHE  HCCIEIOBaHUS
OMOJIOTUYECKUX MaTEPHAJIOB; Y4aCTBOBATh B KOHTPOJIE KauecTBa.

[IK 6.1. I'oToBuTh pabodee MecTo Jisi MPOBEACHUS JTaOOPATOPHBIX CAHUTAPHO-
TUTUCHUYECKUX UCCIICTIOBAHUN.

[IK 6.3. IIpoBoaAHTH JTAOOPATOPHBIE CAHUTAPHO-TUTHEHUYECKUE HCCIIETOBAHUS.
[IK 6.4. PeructpupoBaTh pe3yiabTaTbl CAHUTAPHO-TUTUEHUYECKUX HCCIIEIOBAHUIM.

ILnan H3YyYCHUHA TEMBbI:

1. Aktyanu3aumsi SHAaHU .

1. JlaiiTe  XapakTEepUCTUKy METOAY IE€PMAaHTaHATOMETPUH: OCHOBHOE

ypaBHEHUE METOJ1a, pabo4Hii pacTBOp.

2. Tloyemy HENb3s NPUTOTOBUTH TOYHBIN TUTPOBaHHBIN pacTBop KMnO,?
Kaxkue ycraHoBOUYHBIE BellleCTBA MPUMEHSIIOT JJI CTaHIapTU3aluud paboyero
pacTBopa MepMaHraHara Kanus?

4. Kakyr0 KHUCIOTYy HCHOJB3YIOT JUIsI TOJKHCIECHHS pacTBOpa B METOE
IIepMaHraHatoMeTpuu. llouemy He NPUMEHAIOTCA PacTBOPHI COJISIHOM M
A30THOU KUCJOTHI?

5. Kakue nonoaHuTeNpHbIE YCIOBUS YCKOPSAIOT XUMUYECKYIO PEAKIIUI0 MEXKITY
KMnO,4 1 BOCCTaHOBUTEJIEM.

6. Hanumure QopMyny pacuerta MOJSPHOW Macchl JKBHBajeHTa Mb»
OKHCIIUTEIIS, BOCCTAHOBUTEIIS.

7. Pemmrte 3amauy: npurotoButh 100Mi 0,1H pacTBOpa repMaHranara Kajiusi.

e

2. Conep:kanue TeMbl.

IIepmaHraHaTomeTpren Ha3bIBA€TCsl TATPUMETPUUYECKUNA METOM, B KOTOPOM
B KQUECTBE TUTPAHTA MPUMEHSETCS IEPMAHTaHAT KaJIHSI.

OcHoBHOe ypaBHeHus Metoga: MnOy + 8H'™ + 56> Mn'™ + 4H,0

[lepmaHranat Kaaus SBJISIETCS CUJIbHBIM OKHCIUTEIEM OCOOCHHO B KUCIIOMN
cpene. Kpome Toro, okucnurenbHas akTHBHOCTh IEPMAHTAHATA KaJvs B KUCJIOMN
Cpene ropas/io BhIIIE, YEM B IIECITOYHON WM HEUTPATbHOM.

TuTpoBaHHBIA pacTBOpP II€PMAHraHara Kajausg 10 TOYHOW HaBECKE
MIPUTOTOBUTH HEJIB3S T.K. OH BCErJla COJICPKUT MPUMECH, Yallle OKCHJIa MapraHiia
+4, KpoMe TOro OH BOCCTAHABJIMBAETCS MOJ BIIMSHUEM OPraHUYECKHX BEIIECTB
KOTOpbI€ MPUCYTCTBYIOT B BOJAE. B clieICTBUM 3TOro KOHIIEHTpAILMsl pacTBOpa
KMnQO, B nepBoe BpeMsl MOCJI€ NPUTOTOBIEHUS YMEHBIIAETCS, TOATOMY PacTBOP
TOTOBAT MPUOJIU3UTEIILHON KOHIIEHTPAIUH, a 3aTEM CTaHIapTU3UPYIOT.

Y cTaHOBOYHBIM BEIIECTBOM CITYXUT IaBenenas kuciora: H,C,04*2H,0.
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Peakmuss maBeneBori kuciaorel ¢ KMnO, mnpoxomutr ¢ HEOOJIBIION
CKOpoCThr0. IloaTOMYy THTpOBaHHMe NPOBOASAT B HArpeTroM pacrBope (70%).
Peakuusi ycKOpsieTcs M 32 cCYeT JAeHCTBUS KATAJIMU3ATOPa, POJb KOTOPOrO
BBINOJHAKT HMOHbI _Mapranma +2. OHu 00pa3yloTcsi TOJBKO B IpoIlecce
TUTPOBAHMS, & B CAMOM Hauaje THUTPOBAHUS KaTaau3aTOp OTCYTCTBYET, O3TOMY
nepBble mopiuu pacteopa KMnO, pearnpyroT MEAJIEHHO.

HNounbl mapranna +7 npupatrotr pactBopy KMnO, ManuHOBYIO OKpacky, B
IpOIIECCe TUTPOBAHMSI PacTBOp oOeclBeunBaeTcsi. B MOMEHT, KOr/ia B pacTBOpE He
OCTaHETCSl BOCCTAaHOBUTENs, OT mpubOaBneHus ofgHou karum KMnO, tutpyemas
cMech MpUOOpETaeT PO30BYIO0 OKpPAcKy. T.0. TOUKa SKBUBAJICHTHOCTH (PUKCUPYETCS
IIPY MMOMOILM CaMOT0 K€ TUTPAHTA U UHJIUKATOP HE HUCIIOJIb3YETCH.

3. CamocrosiTe/ibHAsA padoTa CTY/ICHTOB
TpeboBanus 1no ohopmiIeHUIO pabOThI B TETPAIH
1. JlaTta u Tema.
2. HammeHOBaHHE NPAKTUYECKON pabOTHI.
Ogopmums 6 mabauye:
3. Kparkoe omnucaHue BBINOJHEHUS pabOThl (peakTUBBI U 000PYAOBaHUE,
UCIIOJIb3yeMbIE B pab0Te, X0 pabOThl, YpaBHEHUS XUMUUYECKUX PEAKLUM).
4. Pe3ynbTarhl NPaKTUYECKON pabOTHI (pPe3yabTaThl TATPOBAHMUS).
5. Pacuetsl (ocHOBHbIE (OPMYJBI JUISI PACUETOB, PACUETHI).

CranaapTu3anus pacTBOpPa NEPMAHIAHATA KAJM N0 IABeJeBOil KHCJI0Te

1. IlpomMbiTh  OKOpPETKY  AUCTWUIMPOBAHHOM  BOJOH, 3aTEM  PACTBOPOM
nepMaHraHara Kkanus Ha 2/3 oobema.

2. 3anonHUTh OIOpPETKY padoyuM pacTBOPOM INEpPMaHIaHATa Kajusl MO BEPXHEMY

MEHHCKY.

. IIpOMBITH NUITETKY paCTBOPOM ILIABEIEBON KUCIOTHI.

4. OT™MepuUTh NUNETKONM SMII IIABEJIEBOM KHUCIOTHI W TEPEHECTH IABEJIEBYIO
KHCJIOTY B KOJIOY JJIs1 THTPOBAHUSI.

5. MepHbIM MWIUHIPOM (HA 25MJT) OTMEPUTH 8MJT 2H CEPHON KUCIIOTHI.

Cwmech Harpets 10 70-80°C Ha BojsiHOM OaHe.

OrkanaTe 2 Kamuid NEPMaHraHatra Kajaus B TOPSYMM  PacTBOP KHCIIOTHI,

nepeMennBas A0KIaThCsl 00eCclIBEUHBaAHUS.

8. TutpoBaTh 10 MOSBIEHUS CJIA0OPO30BOI0 OKpAIlllMBaHUs, HE HMcue3aromero 1
MUHYTY.

9. IlpoBectu 3 TUTPOBAHUS U PACCUUTATH KOHIIEHTPALUIO.

(98]

~ o

2. OmnpenesieHne MaccoBoOii 1011 NePEKUCH BOJIOPO/Ia B paCTBOpe

B GropeTtke noBecTy pacTBOp MepMaHTaHaTa KaIus 10 HYJIEBOM METKHU.

B mepnyto konOy Ha 100 Ma OTMEpUTH MUMETKOW 2 MJI MIEPEKUCH BOAOPO/IA,
00bEeM JOBOASAT OYHUIIEHHOW BOJOM 10 MeTku. ! OO0si3aTeqbHO PacTBOP
MepeIuTh B XUMUUECKUM CTaKaH U XOPOIIO MepeMeNIaTh.

3. U3 pa3BeaeHus NUMNETKOW OTMEPUTH 5 MJI B KOJIOY JIJIsi TUTPOBAHMS.

N —
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4. B xon0y st TATPOBAHUS MEPHBIM LMIHHIPOM (TpagydupOBAaHHON MPOOHPKON)
OTMEPUTH SMJI 2H CEPHOM KUCIIOTHI.

5. TurpoBarb pabouuM pacTBOPOM JO MOSBICHUS HEHCUE3AIOLIEH PO30BOI
OKPAacKH.

6. IIpousBecTd 3 TUTPOBAHUS U PACCUUTATH KOHIIEHTPALUIO.

Onpenenuts MacCoOBYIO JIOJIIO MIEPEKKUCH BOJIOPOJIa MOKHO 0 popmyIie:
Mb(H,0;) * Ca (KMnOy)* V(KMnO,)*Vkonosr* 100 %
OY0= e
1000 * V(H,0,)* V,(H,0,) (B3sTOM 1151 aHanu3a)
4. IlonBeaeHue NTOTOB.
[IpoBepka pacueToB MO pe3yabTaTaM TUTPOBAHUSI.
[TpoBepka opopmiieHus pabOThI B TETPAIH Y TPEIoaaBaTels.

5. lomamHee 3aaHue

(1)c.209-212,217 - 221

CamocTosiTenbHas paboTa CTY/ICHTOB:

- Pemienue 3a1a4 o TATPUMETPUUYECKUM OTIPEICITICHUSM.

HNPAKTHYECKOE 3AHATHUE 7. KOMINIEKCOHOMETPUA

3HaueHHe TeMBbI:

MeTtonpl KOMIUIEKCOHOMETPUUECKOTO THUTPOBAHUSI HAIUIM MPUMEHEHUE B
OMOXMMHYECKOM M KIMHHUYECKOM aHaju3e, B MPAKTUKE CAHUTAPHO-XMMHUYCCKHUX
naboparopuii, OacceliHOBBIX WHCIEKIMA. C HMX TMOMOIIBI KOHTPOJUPYIOT
COJICp)KaHHME psJla KOMIIOHCHTOB (Kajblldsg XJjopa, jkene3a, docdopa, mMaraus,
IUIFOKO3bI B KPOBHU, MOY€) 0co0O€ 3HAUCHWE JaHHOTO METOJia B OIpeeicHUN
YKECTKOCTH BOJBI M KOHTPOJIE €€ COCTaBa.

Ha ocHoBe TeopeTHuecKuX 3HAHUW U MPAKTUYECKUX YMEHHI 0oOydarouiuiics
JOJDKEH
3HATH!
- TEOpPETUYECKUE OCHOBBI METOAA KOMIJIEKCOHOMETPUH;
- yCJOBUSA NPOBENECHUS KOMIUIEKCOHOMETPUHY;
- TpeboBaHMsl, IPEIBABISIEMbIE K HHIUKATOPaM KOMIUIEKCOHOMETPUH;
- pacueTHble GOPMYJIBI B THTPUMETPUUECKOM aHAIIN3E;
- J1abopaTOpHYIO MOCY1y U 000pYJ0BaHHE, UCTIOIb3yEMbIE B aHAIIU3E.
yMeTh:
- IIPOBOJUTH TUTPOBAHME PACTBOPOB;
- ¢uKCcUpOBaTh TOUKY IKBUBAJIEHTHOCTH;
- BBINOJIHATH PACYETHI B TATPUMETPUYECKOM aHAJIN3E;
osiaajaers OK u IIK:
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OK 2. Opranu3oBbIBaTb COOCTBEHHYIO JESTEIBHOCTb, OMPEACNSATh METOAbl U
CrocOOBI BBHIMOJHEHUS MPO(eCCUOHAIBHBIX 3a/a4, OLIEHUBATh UX 3()PEKTUBHOCTD
Y Ka4eCTBO.

OK 13. OpranuzoBbiBaTh pabouee MeCTO C COOJIOJIEHUEM TPEOOBAHUM OXpaHbI
TpyJa, TPOU3BOJACTBEHHOM CAHUTApUU, WHOEKIIMOHHOW U MPOTHBOMOXKAPHOU
0€30MacHOCTH.

[IK 1.1. ToroButh pabouee MecTO [JIsi MNPOBEACHUS JTabOPATOPHBIX
OOIICKIMHUYECKUX UCCIIEeIOBAHUI.

[IK 6.1. T'otoBuTh pabouee MecTO M MPOBEIACHUS JTa0OPATOPHBIX CAHUTAPHO-
T'MTUEHUYECKUX HCCIIe0BaHUMH.

[1K 6.2. [IpoBoauTh 0TOOP MP0oO 0OBEKTOB BHEIIHEW CPEAbl U MPOAYKTOB IMUTAHMUS.
[1K 6.3. [IpoBoauTh 1ab0paTOpHbIE CAHUTAPHO-TUTUEHUYECKHUE UCCIIEOBaHUS.

[1K 6.4. PeructpupoBath pe3yJabTaTbl CAHUTAPHO-TUTUEHUYECKUX HCCIIeI0BAHUI.

Ils1aH M3y4YeHUs TeMbl:
1. AKTyanu3anusi SHAHHUM:

1. XapakrepucTuka MeToAa KOMIUIEKCOHOMETPUU: PEAKLUS, JIEKAIAs B
OCHOBE MeTo/a, pabounii pacTBOp.

2. Jlns 4ero npu KOMIIEKCOHOMETPUUECKOM TUTPOBAHUU JOOABIISIOT
aMMUa4YHO- Oy(pepHYI0 CMeCh?

3. Kakue nHAMKAaTOpBl NMPUMEHSIOT IPU TUTpOBaHUU TpuioHOM b? Kak
WHJAKATOPHI U3MEHSIOT IBET B IIPOLIECCE TUTPOBAHUSA?

4. I'me HaXOAUT MPUMEHEHHUE METO]I KOMIIJIEKCOHOMETPHU ?

2. Conep:xxaHue TeMbl.

KomrumekconomeTpuueckui METO/I OCHOBaH Ha peakuuu
KOMIUIEKCOOOpa30BaHUsI ~ KaTHOHOB  METAJNIOB ¢  KOMIUIGKCOHaMH  (3TO
OpraHUYeCKHUE PEAKTHUBBI, CIOCOOHBIC O0OOpPa30BBIBATH KOMIUIEKCHI C OOJBIITHM
YHCJIOM KaTUOHOB).

B Ka4ecTBe TUTPAHTOB UCIIONIBb3YIOTCS MIPOU3BOJIHBIC
HOJTMaMHUHOKAPOOHOBBIX KHCIIOT — JIBYHATPHEBYIO COJb
NaOOCH.C CH COOH STUJIEHAMAMHUHTETPAYK

) \N— CH— CH2—N/ : * 2H O +MgCly CYyCHOM  KHCIOTBl —
HOOCH C/ ) \CH COONa xomriekcon Il wm
? : TPUJIOH b:
NaQOCH.C /CH CO0 —— C,0H,4N,Na,O¢*2H,0
>P{j— CH—CHN + 2HCI
OOCHCZ "~ L+ “CH,COONa
I - A Mo 2 OCHOBHOE ypaBHEHHUE
) merona H,Tpb + Me*" —
TpEMe + 2H"

Haunbonee LICHHBIM CBOMCTBOM KOMIIJICKCOHA SIBJISICTCS €r0 CIIOCOOHOCTD JaBaThb
BHYTPUKOMIIJIICKCHBIC COJIM JaK€ C HOHAMM HICITOYHO3CMCIbHBIX METAJJIOB!
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MarHueM, KajabIlueM 1 0apreM, KOTOpbIe TOUYTH HEBO3MOXHO MEPEBECTH B
KOMILUIEKCHBIE COEIMHEHNUS IPYTUMU CPEACTBAMH.

[Ipn B3aMMOJEHUCTBUU C KOMIUIEKCOHOM HOHBI METaJlJla BBITECHSIOT HMOHBI
BOJOpPOJA, MO3TOMY KOHLEHTpAIMs BOJOPOJHBIX MOHOB B MPOLIECCE TUTPOBAHMS
BO3pacTaeT W pPABHOBECHE pEaKIMU CIBUTAETCS B CTOPOHY 0Opa3oBaHUs
UCXOJHOTO MPOIYKTA.

Jlns cBsa3piBaHMA MOHOB H' mepen HauanoM TUTPOBAaHUS B TUTPYEMBIi
pacTBop n00aBiIsIOT ammuadHyo Oydepnyro cmecs: NH,Cl + NH,OH (pH 8-10).
3nauenue pH pactBopa He M0MKHO ObITH BhIIIEe 10, T.K. B 3TOM CiIy4ae BbINaJaeT
ocaJiok ruapokcuaa metamwia. OntumMansHas BenuuuHa pH = 9.0.

HauGonee wacTo HCHonb3yloT uHmuKatop DPUOXPOM UYEPHBIM T
(xpoMmoreH uepHbIil cnienuanbHbiii E1-00). B aTtom unTepBane pH pactBop camoro
WHJUKATOpa UMEET LIBET CUHUM C 3€JIEHBIM OTTEHKOM, a CO MHOTMMH METaJlJIaMHu
oOpa3yeT KOMIUIEKChl BHUHHO-KpacHOTro 1BeTa. [lpu TuUTpoBaHUM C ITUM
WHJMKATOPOM B TOUKE S3KBUBAJICHTHOCTH MPOUCXOIUT NEPEXOJ] OKPACKH U3 BUHHO-
KPaCHOH B CHHIOIO C 3€JICHBIM OTTEHKOM.

KecTkocTh BOABI — 3TO CBOMCTBO BOJbI, OOYCIIOBICHHOE COAEPKAHUEM B
Heif moros Ca’™ u Mg2+.

XKecTkocTh - 3TO 0coObIE CBOWCTBA BOJBI, BO MHOI'OM OINpPEAEISAIONINE
e€ MOoTpeOUTENbCKUE KAYECTBA U MOTOMY HUMEIOIIKME BaXHOE XO3SICTBEHHOE
3HaueHue. JKecTkas Boja o0pa3yeT HAaKHUIb Ha CTEHKAX HarpeBaTelIbHBIX KOTJIOB,
OatapedX W TpH, YEM CYIIECTBEHHO YXYAIIAET HUX  TEIUIOTEXHUYECKUE
xapaktepucTuku. JKecTkas Boja Majo NpUTrogHa 1l CTUpKA. Hakune Ha
HarpeBaTeisiX CTUPAIbHBIX MAIWH BBIBOAUT UX M3 CTPOs, OHA yXYIAUIAET €IIe U
Momomue cBorcTtBa MbuUta. Katmonel Ca2+ u Mg2+ pearupyioT ¢ KHPHBIMHU
KHUCJIOTaMU MbLIa, 00pa3ys MalopacTBOPUMBIE COJIM, KOTOPbIE CO3JAI0T IUICHKU
U OCaJKW, B MTOIE€ CHIKAsg KayeCTBO CTUPKHU M IMOBBIIIAS PACXOJ MOKOLIErO
CPEACTBA, T.€. )KECTKAasi BOJAA IUIOXO MBUIUTCH.

Buanl jkecTKOCTH BOABI

/\

MTOCTOSTHHAS BpeMeEHHas
(HexapboHaTHas) (rumpoxapOoHaTHAs)
MgCl2, MgS04, CaCl2, CaSO4. Mg(HCO3)2, Ca(HCO3)2

BpeMenHast )K€CTKOCTh CBsi3aHa C MPHUCYTCTBUEM B BOJAEC Hapsay C
2+ 2+ 2+
katmoHamu Ca”, Mg~ u Fe” runmpokapOboHaTHBIX, WM OUKApOOHATHBIX
annonoB (HCOy).
[TocTostHHAst &KECTKOCTh (WM HEKapOOHATHAs) BO3HUKAET, €CIU B
pacTBOpe TMPHUCYTCTBYIOT Cylb(daTHbIe, XJIOPUAHBIE, HUTPATHBIE M ApyTUe
AQHUOHBI, COJIM KaJIbIMS M MAarHUS KOTOPBIX XOPOIIO PAacCTBOPUMBI W TakK
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npocto He ynaamsorcs. OOmas KECTKOCTh ONMPEeAeNsieTcsl Kak CyMMapHOE
CoJIepKaHME BCEX COJICH KaJbllMs U MarHus B pacTBOpeE.
B pa3nbIx cTpaHax cyliecTBYIOT CBOM HOPMBI )KECTKOCTH JIJIsl BOJBI. Y HAC

B CTpaHE BOJia KJIacCUDHUITUPYETCs 0 )KECTKOCTH TaKUM 00pa3oMm:

Ouenb markue - 0-1,5 Mr-sks/i;

Msrkue - 1,5- 3,0 Mr-skB/m;

Cpennexectkue - 3,0- 4,5 Mr-sks/J;

JI0BOJIBHO KeCTKHE - 4,5 - 6,5 Mr-3KB/I1;

Kectkue - 6,5 - 11,0 Mr-sks/i;

Ouenb kecTKHe - cBblire 11,0 Mr-sks/i.

3. CamocrosiTe/ibHAsi padoTa CTY/ICHTOB
TpeboBanus mo oopmiIeHUIO pabOTHI B TETpaan
1. JlaTa u Tema.
2. HammeHOBaHHE NPAKTUUECKON pabOTHI.
Ogopmums 6 mabauye:
3. Kparkoe omnucaHue BBIIIOJHEHUSI pabOThl (peakTUBBI U 000pPYAOBaHUE,
UCIIOJIb3yeMbI€ B pab0Te, X0 pabOThl, YpaBHEHUS XUMUUYECKUX PEaKLUM).
4. Pe3ynbTarhl NPaKTUYECKON pabOTHI (pPe3yabTaThl TUTPOBAHMUS).
5. Pacuersl (OcHOBHBIE (OPMYJIBI ISl PacueToB, PacueThl).

1. Onpenesienue o01Iel JKECTKOCTH BOIbI

1. BropeTky npOMBITh TUCTUIIMPOBAHHOM BOJOW. 3aTeM MPOMBITh Ha 2/3 oObema
pactBopom Tpuinona b.

2. 3anonHuTh O1OpeTKy pacTtBopoM Tpusona b.

3. Otmeputh MepHbIM IIHHAPOM 100MIT aHaNM3UpyEMOM BOJBI U IEPEHECTU BECH
00BeM B KOHUYECKYIO Koy Ha 250 mi1.

4. OTMEpUTh MEPHBIM IWIMHAPOM 5 MJI aMMHUadyHO-OydepHOil cmecu, 100aBUTH
LIEMOTKY MHIMKATOPA JPUOXPOMA YEPHOTO.

5. Xopo1Io nepemMeniars pacTBOp A0 MOJIHOTO PACTBOPEHUH UHAMKATOPA.

6. TuTpoBaTh pacTBOpP 10 UBMEHEHUS OKPACKU OT KPaCHOM 10 (PHOIETOBOMA.

7. IIpoBecTu 3 TUTPOBAHUS U PACCUUTATh KOHIIEHTPAIUIO.

OnpenenuTs KECTKOCTh BOABI MOXKHO 10 hopmyJie:
V,*Cu * 1000

OJK — 0011ast 3keCTKOCTb BOJBI
V| _o0weM Tpunona b, momeammii Ha TUpoOBaHUE
V,— 00beM BOABI, B3SITOU AJI UCCIIECIOBAHUS

Crenaiite BBIBOJ, O )KECTKOCTH BOJIBI.
Hopwma o6mieii sxecTkocTH:
- IUTHEBOH BOALI HE OoJjee 3,5 MMOJIB/II

42



- BOJIOTIPOBOJIHOM 0€3 crenuanbHOi 00paboTKU — 5 MMOJIB/T

4. 3akpenJieHue 3HAHMI.
PemieHue cMTYalIMOHHBIX ¥ PACYETHBIX 32/1a4 MUCLMEHHO B TETPa/IH.

CuTtyanMoHHbIE 32/1a4M:

1. Jlabopant, npuroroBuB pactBop KMnO, B 3TOT e JAE€Hb MPOBENI €ro
cranaaptuzanuio. Kakyro ommbky gomycTui 1adopant?

2.  KOHUEHTpaluio0  KakKuX  BEHIECTB  MOXHO  ONPEIEIUTh  METOJIOM
nepmanranaromerpun: H,O,, KOH, H,SO,4, FeSO,, Fey(S0,4);, K,Cr,O;, NaCl.
JlaiiTe XuUMHU4YEeCKOe 000CHOBAHUE.

3. Kakume U3 TEpeuuCICHHBIX WHAUKATOPOB NPUMEHSIOTCA B  METOJE
Hertpamsauu: K,CrO,, denondTanenH, METHIOBBIN OPAHKEBBIA, METHUIOBBIN
(1oNEeTOBBIN, TPONEOJINH, Kpaxman?

4. IlpoBoas xonuuectBeHHbI aHanu3 H,O,, nadopant noakucnua pacrsop HCL
[IpaBuIBHO JIM OH MTOCTYIUA?

6. Ilepeuucnure TUTpaHTHI, TPUMEHSIEMbIE B METOJAaX KOMILJIEKCOHOMETPUH, |,
MIEpMAHTaHATOMETPHUH, HEUTPAITM3ALIUH.

7. C KakuMH W3 TEPEUYUCICHHBIX coequHeHuN TpuiaoH b Oymer oOpa3oBBHIBATH
komrutekcbl: MgSQOy, (NH,),SO,, CaCls.

8. KonnuecTBEHHOE OIpeeNeHrne, KaKuX BEIIECTB MOYKHO MPOBECTH METOJIaMH
[IEPMAHTAHATOMETPUH, KOMILUIEKCOHOMETPHUH, ANKAIUMETPUH, ALUAUMETPUU:
KzCI'QO7, HQOQ, H2C204, MgSO4, NaOH, HCI.

PacuerHble 3a1a4u:

1. Yemy paBHa TouyHas KoHUeHTpauus pactBopa KMnQOy, ecny Ha TUTpOBaHHE €T0
SMJI MONIO MPY MEPBOM, BTOPOM U TPETHEM TUTPOBAHUM COOTBETCTBEHHO 4,8MI1,
4,9mi, 4,8mi1 maBeneBoit kucyioThl ¢ TuTpoM 0,001261/mi1.

2. IIpu cranpapTuszanuu Ha TuTpoBanue Smi pactBopa NaOH pacxoxyercs S,7mn
0,1 pactBopa HCI. Omnpenenure maccy NaOH, conepxkamiyrocs B 100mi
aHAJIU3UPYEMOIO PacTBOPA.

3. Kakyro naBecky H,C,04*2H,0 caenyer B3sTh a1t npurotoBiaeHus 100mm 0,11
pactBopa H,C,0,,

4. IloaBeaeHnue UTOrOB.

[IpoBepka pacueToB 1o pe3yabTaTaM TUTPOBAHMUS.
[IpoBepka opopmieHust pabOThI B TETPAIU Y MPENOTaBATENS.

43



5. lomaiHee 3aaHue

(1) c. 183-222. [loaroroBka Kk ceMUHapy.
CamocrosiTenbHas paboTa CTYJAEHTOB:

- Pemenue 3a1ay mo TUTPUMETPUUECKUAM OTIPEACIICHUSIM.

IHPAKTHYECKOE 3AHSATHE 8. ®OTOIJIEKTPOKOJIOPUMETPUSI.
CHHEKTPO®OTOMETPUA

3HaUYeHMe TeMbI:

OU3NKO-XMMUYECKHE METOJAbl  aHajh3a OCHOBaHBl HAa U3MEPEHHUH

bu3NYECKUX XapaKTEPUCTUK OMPEICNIIEMbIX KOMIIOHEHTOB B XO0/I€ XUMHUYECKUX
IIPEBPAILECHAN BEIIECTB.
OU3NKO-XUMUYECKIE METO/bI aHAJIM3a IHUPOKO MPUMEHSIOTCA B KIMHUYECKUX U
OMOXUMHUYECKUX aHaIM3aX. OTH METOAbl OTJIMYAIOTCS HU3KUMHU TpelieaMu
OOHapyKEeHU, HKCIIPECCHOCTHIO, BO3MO>KHOCTBIO aBTOMaTHU3allUU
TEXHOJIOTMUECKHUX MPOIIECCOB.

B m000i1 KIMHUKO-AMarHOCTUYECKOH J1abopaTOpuu 00s3aTeIbHO MMEETCS
nepeyeHb MpuOOpoB M O0OpYyNOBaHUS [UIsl TPOBEACHUS aHanu3a (U3HKO-
XUMHUYecKUM TyTeM. [Ipu co3aHum COBpeMEHHBIX NPUOOPOB U OOOPYHOBaHUS
WCIIONb30BAaHbl  MOCIEHUE JIOCTIDKEHHUS DJIEKTPOHMKH H  BBIYHCIMTEIBHON
TEXHUKH, KOTOPBIE 3HAYMTEIBHO YIPOIIAIOT TPOBEACHHWE pPAa3IMYHBIX BHIOB
aHanm3a, Je’aroT uX Oojee TOYHBIMH W UYyBCTBUTENbHBIMH. (DoTOMeTpuuecKu
OMPENIEIIAIOT CO/IepKaHue TeMOorjo0rHa B KPOBU, XOJIECTEPUH, 00U OEJOK.

Ha ocHoBe TeopeTHuecKuX 3HAaHWM U MPAKTUUYECKUX YMEHHI OOydaromiuiics
JOJIKEH
3HATh.
— METO/1bl PU3UKO-XUMUYECKOTO aHaJIN3a;
— CYIIHOCTb U KJIacCU(UKALNIO (POTOMETPUUECKOIO METO/Ia aHAIN3a;
— OCHOBHOU 3aKOH CBETOIOTJIOIIECHUS U CIIEICTBUE U3 HETO;
— o0OopynoBanue AJist OTOMETPUUECKOTO aHAIIN3A;
— CYILHOCTb CTIEKTPO(POTOMETPUUECKOTO aHATHN3A;
— TEXHUKY BBIIIOJIHEHHSI HCCIIEJOBAaHUM.
yMeTh:
— roroButh ®IK k padorTe;
— Moa0UpaTh CBETOMUIBTP U KIOBETHI ISl (POTOMETPUPOBAHHS;
— H3MEpATh ONTHYECKYIO MIIOTHOCTh Ha DOK;
opJganerb OK u IIK:
OK 2. Opranu3oBbIBaTh COOCTBEHHYIO J€ATEIbHOCTb, BBIOUPATh TUIIOBBIE METO/IbI
M CHOcOOBbl  BBINOJHEHHUS  NPOPECCHOHAIBHBIX  3a/Ja4, OLEHHUBATh  HX
() PEeKTUBHOCTD U KAa4E€CTRO.
OK 9. OpueHTHpOBaThCS B YCIOBUAX CMEHBI TEXHOJIOTHI B MpodeccuoHaIbHOM
NEeSATETbHOCTH.
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OK 13. OpranuzoBbiBaTh pabouee MECTO ¢ COOJIOJCHHEM TPeOOBaHUN OXpaHbI
TpyJla, MPOU3BOACTBEHHOW CaHUTApUU, WH(DEKIMOHHOM M TMPOTHUBOMOKAPHOU
0€30MacHOCTH.

[IK1.1. ToroButrb paboyee MecTOo HJisi  TpOBelEHUA  JTabOpPaTOPHBIX
OOIIEKIIMHUYECKUX UCCIICT0BAHUM.

I[IK 1.2. TIlpoBoautrh mnabopaTopHblie OOLIECKIMHUYECKUE  HCCIEIOBAHUS
OMOJIOTUYECKUX MaTEPHAJIOB; Y4aCTBOBATh B KOHTPOJIE KauecTBa.

[1K3.1. ToroBuTh paboyee MeCTO ISl MPOBEACHUS T1a00PaTOPHBIX
OMOXUMHUYECKUX UCCIIECIOBAHU.

I1K3.2. [IpoBOoAUTH nabopaTopHbIe OMOXUMHUYECKHE HCCIIEIOBAHUS
OMOJIOTUYECKUX MaTEepPUAJIOB; Y4aCTBOBATh B KOHTPOJIE KaueCTBa.

OJ151 MEOUYUHCKUX MEXHOI0208

[IK 7.1. TotoBUTh pabouee MECTO U ammapaTypy Uil MPOBEACHUS KIMHUIECKIX
71a00paTOPHBIX UCCIIEAOBAHMM.

I[IK 7.2.  OcyuecTBisiTh BBICOKOTEXHOJOTHYHbIC KIMHUYECKUE J1abOpaTOpHbIC
UCCIIEI0BaHMS OMOJIOTMYECKUX MAaTEPUAIIOB.

IIK 7.4 JuddepenunpoBats pe3yabTaThl NPOBEACHHBIX UCCAEAOBAHUN C MO3UIUN
HOpPMa - TATOJIOTHS.

IIK 7.5 PeructpupoBath pe3ysbTaThl IPOBEICHHBIX UCCICAOBAHNMN.

Ilnan u3yyeHust TeMbI:

1. Munm Jexknus.

1. Kiaccudukarms GuU3NKO-XUMHUUECKAX METOJIOB aHAIIM3A.

2. CymHOCTb M XapaKTEepPUCTHKA (POTOMETPHUECKUX METOJIOB aHAIN3A:
KOJIOpUMETPHS, (POTOIIETPOKOIOpUMETPHS, HePeToMeTpHs, CIIEKTPOPOTOMETPHSI.

3. CyIHOCTh OCHOBHOT'O 3aKOHA TIOTJIOIIECHHUS CBETa OKPAIICHHBIMH PacTBOpaMu?

2. Conepxanue TeMbl.
YerpoiicTBo u npuHIMI padotel npudoopa ®IK

B knmmHMYecKol M OMOXMMUYECKOM MpaKTUKE HanOoJee HMIMPOKO MpEeACTaBIICHbBI
(oroanekrpokosopumerpbl TUNIOB: KOK — 2MI1, KOK -3.

B yctpoiictBe mnpubopa BBIACISIOT: OCBETUTENIbHYIO, OINTHYECKYIO CHUCTEMBI,
KIOBETHOE OT/IEJIEHUE U AJIEKTPUUYECKYIO YaCTb.

OcgetutenbHas 4acTb nproopa. Microunuk cBeTa (J1amia HaKaIMBaHUs) HAXOIUTCS
Ha OOKOBOW cTeHke mpuoOopa. s Toro, 4yTtoObl CBETOBBIC IMOTOKM ITOMAJad Ha
(OTORNIEMEHT TOJILKO BO BpeMsl ONpENENICHUS, MMEETCSl Helpo3pavHas IITOpKa,
3aKpbIBAIONIAasl CBETOBblE MOTOKU. IIITOpka OTKpBIBacTCS BO BPEMs OILYyCKaHMS
KPBILIKH KFOBETHOTO OT/IEJICHUSL.

B onrrudeckyro gacts mpubdopa BXoasaT cBeToGuiabTpbl. OHM BMOHTUPOBAHBI B TIUCK
W JJIs1 BKITIOYCHHUSI CBETO(PUIBTPA MOBOPAYMBAIOT PYKOATKY, KOTOpask HAXOIUTCS Ha
nepeaHeit manemn ®OKa. CBetoguiibTpbl 0003HaAUEHBI HOMEPAMU B COOTBETCTBHUHM C
JUIMHAMU BOJIH, MAaKCHMAJIbHO TMPOIYCKaeMbIX AaHHbIM (GuIbTpoM. CBeTOGMIBTp
MOJOUPAIOT ONBITHBIM ITyTEM K KaXKIOMY OIPEIETICHHUIO.

OObIuHO OepyT Takol CBETO(MMIIBTP, LIBET KOTOPOT'O SIBIAETCS AONOIHUTELHBIM K
L[BETY OKPAILICHHOT'O pacTBOPA.
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3aBHCHUMOCTD I[BETA BELIECTBA OT NMOIJIOIAeMOM YaCTH CIICKTPa

Buaumblii nBeT pacreopa IToromaemas yactnb LBeT norJiomeHHoOM
CIIeKTPA, (HM) YACTH CBETOBOI'0 MOTOKA
Kenro-3eneHbiit 400-450 140)7(0)) (&3 0):3 317
KenToiii 450-480 Cunnii
OpaHxeBblid 480-490 3eNeHO-CUHUN
Kpachbiit 490-500 Cune-3eneHbii
[TypnypHbIii 500-560 3eneHblid
DHOIETOBBIN 560-575 2Kenro-3eneHsbiii
Cunnii 575-590 JKentolii
3eNeHO-CUHAN 590-625 OpaHxeBbIi
CuHe-3eneHbli 625-750 KpacubIit

B K10BETHOM OTAEIIEHNN UMEIOTCS 2 KIOBETOIEP>KATEIsl, BCTABJICHHBIE B KApeTKy. B
JAJIBHEE OT/IETICHNE KIOBETOIEPKATEIIS BCETAA YCTAaHABIUBAIOT KIOBETY C
KOHTPOJIbHBIM PAaCTBOPOM, a B OJIMIKHEE — C UCCIIEAYEMBIM.

KroBeThI — peACTaBIsIIOT COO0 MPSIMOYTOJIbHBIE WITH LMJIMHAPUYECKUE COCYIbI U3
CTEKJIa WM KBapLa C OIPENECICHHBIM PACCTOSHUEM MEXKIY CTEHKaMHU. TOJIIMHA
KIOBETHl YKa3bIBa€TCSI B MM Ha OJIHOM W3 MOBEpXHOCTEW. B 3aBucuMocTH OT
MHTEHCUBHOCTHU OKPACKH PacTBOpA JUIsl U3MEPEHHS BEIOUPAIOT KIOBETY C OOJIbIIECH Min
MEHBLIEHN TOJIIMHOM CIIOSL.

KroBeThl, B KOTOPBIX IPOBOAST U3MEPEHUE MOTTIOICHUS, JOJDKHBI ObITh TIATEIHHO
OYMIIIEHBI: UX MOIOT KOHIICHTPUPOBAHHOM COJITHON KUCIIOTOM, BOJAOIPOBOIHOM BOAOMH.
Heckonbpko pa3 OMNONACKUBAKOT JUCTAUIMPOBAHHOW BOJOM M HACyXO BBITUPAIOT
CHapyku. Bo Bcex ciydasx KIOBETYy MNpEABAPUTENILHO CIIOJIACKUBAIOT HEOOJBIINM
KOJIMYECTBOM PAacTBOpA, ONTHYECKYIO IUIOTHOCTh KOTOPOTO COOMPAIOTCS H3MEPSTh.
KroBeTy 3amoiHsI0T 1O TaKOro YpOBHS, YTOObI MOTOK M3IIyYEHHS MPOXOIMIT TOJIBKO
4yepe3 CII0M pacTBopa.

3aKOHYMB M3MEpPEHUE JAHHOTO PAcTBOpa, HEOOXOJUMO €ro TOT4Yac BBUIMTH U3
KIOBETBI, KOTOPYIO HEOOXOAMMO TIIATEIILHO MPOMBITh JAUCTWLIMPOBAHHON BOJION U
MOCTABUTH B TIEPEBEPHYTOM BHUJIC HA YUCTYIO (PHIILTPOBAIBHYIO OyMary.
3akioYeHHBId B Kopiyce mpubopa (POTORIEMEHT CBS3aH C MHUKPOAMIIEPMETPOM,
BBIBOIAIIM PE3YJIbTAT Ha IU(PPOBOM TabJIO.

[Tpubop BKJIIOYAIOT B CETh 4epe3 CTabuimM3aTop, OOECHEUMBAIONIUNA TTOCTOSTHCTBO
HaNpsDKEHHWs] TOKA, MUTAIOLIEr0 WCTOYHMK cBeTa. Ha 3agHell CTeHke Kopiryca
HAXOJIUTCS BHIKITFOYATEIh CETEBOTO HANPSHKEHUS — TyMOJIEp.

Hopaook pabomert na KOK — 2MI1

1. TlopcoenuHuTth KOojmopumeTp K ceth 220B, OTKpPBITH KpBIIIKY KIOBETHOIO
OTIIEJICHUSI U BKIIOYUTH TymOsep «CeTb», MpH 3TOM JOJIKHA 3aropeThbCs
CUTHAJIbHAS JIAMIIOYKA.
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Haxarp xnaBumy «IIYCK» Ha uudpoBoM Tabiio MOSABIAETCS MUTAIONIAs
3ansTas.

BriepxaTh KOJOPUMETP BO BKIIOUEHHOM COCTOSHUHM B TE€YEHUU 15 MUHYT
IIPU OTKPBITOM KPBILIKE KFOBETHOT'O OTIEIICHUS.

Haxarp knaBumy I (0), u3MepuTh HyJI€BOM OTCYET.

YCTaHOBUTh B KIOBETHOE OTJIEJICHUE KIOBEThI C PACTBOPUTEIEM WIIU
KOHTPOJBHBIM pPAacTBOpOM (B JajibHEe THE3J0 KIOBETOJEpXKaTelNsa) U
HCCIIEAYEMBIM PACTBOPOM (B OJIMKHEE THE3/0).

Y cTaHOBUTH HEOOXOAUMBIA  CBETOQWIBTP U COOTBETCTBYIOIIHM
dboTOTIpUEMHUK.

Pyuky KroBeTo iepKaTeiiss yCTAHOBUTH B JIEBOE MOJOKEHUE.

3aKphITh KPBIIIKY KIOBETHOTO OTIENICHUSI, HAXKaTh KiaBuiry «K(1)».

Pyuky KroBeToiep>Karesiss yCTAaHOBUTH B IPABOE MOJIOKEHUE.

Haxate xmaBumy «J[(5)». Orcuer Ha 1mudpoBoMm Tabio cmpaBa oT
MUTaOLIEN 3ansaTO COOTBETCTBYET ONTHYECKOW IUIOTHOCTH HCCIENLYEMOTO
pacTtBopa.

IHopsaook pabomovt na KOK — 3 — 01
[Toacoenunute potomertp k cetu 220B. Brmtouuts Tym6sep «CETby.
[ToaroToBka npudopa K paboTe OCYIIECTBISIETCS B ABTOMATHUYECKOM PEXKUME.
[To ucreuennn 10 MuH (HOTOMETP BBIJAET 3BYKOBOW CHTHAjl TOTOBHOCTH K
pabote, Ha wuHAMKaTope oToOpaxkaercs Haamuch "«I'OTOB K PABOTE
BBEJIUTE PEXUM».
Jlist obecnieueHusi cTaOUIBLHON pabOThl (HOTOMETP BBIICPKUBAIOT HE MEHEE
30 MMH C MOMEHTA BKJIFOUYEHUS.
Pyukoii ycTaHOBKM JJIMH BOJH YCTaHOBUTH HEOOXOAUMYIO TIO pOIY
U3MEPEHUN JUTMHY BOJIHBI.
VYcTaHOBUTHh B KIOBETHOE OTJIEICHHE KIOBETHI C «XOJIOCTOM MpoOoi» u
UCCIIeIyeMbIM pacTBOpoM. KroBeTy C «XOJocToOM mpoOOi» yCTaHOBUTH B
JanbHee THE3/10 KIOBETOAEpKaTeNs, a KIOBETY C UCCIIETyEeMbIM PaCTBOPOM — B
OJIM>KHEe THE3/10.
Pyuky nepemMelniieHrs KIOBET yCTAHOBUTH B KpailHee JI€BOE MOJIOKEHHUE.
3aKphITh KPBIIIKY KIOBETHOTO OT/ICJICHHUS.
KnaBuieir BbiOOpa pexuma «D» BbIOpaTh peXuM H3MEpeHHs («A» —
OIITUYECKASA ITNIOTHOCTby).
Haxate kmaBumy «#». Ha wuHIUKaTOpe MOMKHO  OTOOpPa3UThCS
«T'PAAYHUPOBKAY», uepe3 3-5¢ BMecTo Hee OTOOpa)aeTcs HaJAMKCh
«M3MEPEHUEY.
Ecnu 3nauenune «0,000» oToOpa3uiaoch ¢ OOJBIIUM OTKIOHEHHUEM, TOBTOPHO
HaXaTh KJIABUILY «#».
Pyuky nepemenieHus KIOBET yCTaHOBUTH BIIPaBoO 10 yrnopa. Ha mnaukaTtope
0TOOpaxkaeTcs 3HaU€HUE ONTUUYECKON TUIOTHOCTH UCCIIEyEMOTO pacTBOpPA.
Onepanuun 1. 4-9 noBTOpuTh 3 pasza. 3HAUYEHUE ONTHUYECKON IUIOTHOCTH
UCCJIEyEMOTO pacTBOpa OIpeAeNseTcss Kak cpenHee apuMeTHUeCKOu.
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CamocrosiTesibHast padoTa
1. PaboTa ¢ y4eOHBIM TEKCTOM.
a) Mzyuenue paznena «¥Ycrpoictso npudopa @IK». OTBeThTE NMCHbMEHHO Ha
BOIMPOCHI:
— U3 kakux ocHOBHBIX yactel coctout GIK?
— K kxaxoit yactu mpubopa oTHOCSTCS CBETOPUIBTPHI? YeM pyKOBOJICTBYIOTCS IPU
BeIOOpE CBETOGMILTpA?
— UYro npeacTaBisArOT COOOM KIOBETHI?
— Kak noarotoButs KroBeTy k padore?
0) CoctaBbTe anroput™ usmepenust Ha DOKe.

2. JlabopaTopHasi padoTa «¥Y cTpoiicTBO (hoTOMETPA»
® K3y4UTh YCTPOWCTBO U IpaBuia padotel Ha poromerpax KOK-2MIT, KOK-
3
® Hay4uUTbCAd NOJIOMPATH
CBETOMUIIBTPHI K ‘ 2
UCCIIENYEMOMY PacTBODY.

3aganue Nel: PaccMoTpure mpudop.
Haiinure Bce yacTu npudopa.

1 — ucTOYHUK CBeTa (JlamIia
HaKaJMBaHUS)

2 — BJIEKTPOHHOE TabIIo

3- pykosiTka (hOTORJIEMEHTA

4 —pyuKa KIOBETOJEpKaTes

5 — KpBIIIKa KIOBETHOTO OTICICHHUSI
6- pyKosITKa CBETOUIBTPOB

3aganue Ne2: OnpenesieHne onTu4YecKkoi MI0THOCTH pacTBopa Ha KOK-2MII
[ToaroroBsTe MpubOp K padote. OTKPONUTE KPBIIIKY KIOBETHOTO OTIEJICHUS
dbotokonopumeTpa KOK-2MII.

e Haneiite B kmoBeTy (OTOKOJIOpUMETpa TOMIMMUHOW Icm  (OpaTh KrOBETY
TOJIBKO 3a y3KHE€ OOKOBBIE YaCTH) NUCTUUTMPOBAHHYIO BOAY (UyTh BHIIIE
PUCKH Ha MTUPOKON OOKOBOM MOBEPXHOCTU KIOBETHI.

e B KIOBETy HAJIEUTE UCCIIEAYEMBIN PACTBOP:

5 M0, IM FeCl; + 5 M 0,1M KSCN + 5 M1 AUCTHIUTMPOBAHHOIA.

[ToMectuTe ee B OMMKHEE THE3I0 KIOBETOAEp KATEs.

B cnydae momamaHusi pacTBOpa Ha  CTEHKY KIOBETHI MPOMOKHHTE KaIlJIiO
KyCOUYKOM (PUIBTPOBaJIbHOM Oymaru.) M yCTaHOBUTE B JaJibHEE THE3JO0
KIOBETO/IeprKaTesl.

® 3aKpOMTE KPBIIIKY KIOBETHOTO OTAECICHHUS.
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e YCTaHOBUTE KIOBETY C pAacTBOPUTEIEM B CBETOBOM NOTOK. [ 3TOro
PYKOSITKY Ha TepeAHel maHeiu npuoopa MOBEPHUTE BIIEBO.

o Kpyrmoit pyukoil Ha mepeiHei maHeld MNpuOOpa BHICTABBTE JIJIMHY BOJIHBI
cBeta (410 HM) M HOXMHUTE KJIABUILY «I» (Ha IIUPPOBOM TaOJIO BBICBETUTCS
CHUMBOJI «I»).

e Haxmute kiaBumny «e» (BbhICBETUTCS CUMBOJ «e» u 3HaueHue 0,000 - 0,002).
DTO 03HAYaET, UTO HAYAJIbHBIM OTCUET ONTHUYECKOW IUIOTHOCTU YCTaHOBIICH
npaBWiIbHO. Eciii 3TO HE Tak, OTKPOMTE KPBIIIKY KIOBETHOTO OTIEIECHUS,
HQOXMUTE KJIABUILY «HYJIb», 3aKpPOWTE KPBIIIKY, HAKMHUTE KIABHIILY «E».
BricBetutcsa cumBoir «e» u 3Hauenue 0,000 - 0,002.

e 3areM pYKOATKY Ha MepelHeld TMaHenu Mpudopa MOBEPHUTE BIIPABO 0
yrnopa, 3amuIInTe MOKa3aHus npudopa (OTCUET HAa CBETOBOM TalJIO CIpaBa OT
MUTAIOLIEN 3alsITOW COOTBETCTBYET ONTUYECKOM IUIOTHOCTH HCCIEAYEMOIO
pactBopa).

3aganue Ne3: Ilogdop cBeTopmiIbTpa K HCCIEAyeMOMY PACTBOPY

®otomerp KO®K-3 mno3Bosisier mnpoBecTd mOAOOP CBETOPMIBTPOB 3a CUET
AIEKTPOHHON HACTPOMKHM JIJIMHBI BOJIHBI.

e Jlisi MOCTPOCHHS] CHEKTPAIbHOW KPHUBOM ONTHYECKON IUJIOTHOCTH (CHEKTpa)
UCCIIEYyEMOTO PACTBOPA ITIOBTOPUTE MTPOLIEYPY, ONIMCAHHYIO PAHEE, BHICTABUB
HOBYIO JUIMHY BOJHBI ¢ maroM 10 um (420, 430... 500). Omnpenenute, npu
KAaKOH JJIMHE BOJIHBI CBETA PACTBOP UMEET MAKCUMAIIBHOE MOTJIOLIECHHUE.

e 3aKpoHTE KpBIIIKY KIOBETHOro otnaeineHusa. Haxvure knaBumy «Ilyck».
3arem BBIKJIFOUMTE C MpaBOro Topua Mnpudbopa TymOJep «CeTb» U
orcoequHuTe poTomeTp ot cetu 220 B.

JlomamHee 3a1anue

(1) c.229 - 245

CamocrosiTenbHasi paboTa CTYJEHTOB

KoncnexktupoBanue:

- «MeToapl BU3yanbHOU KOJIOPUMETPUL)

- «[1namennas poromeTpusi, 0COOCHHOCTH METO1a»

- «DayopuMeTpusi, IPUMEHEHUE B JTAOOPATOPHOU TUArHOCTUKEY

- «CoBpeMeHHbIC (POTOMETPUUECKUE aHATIM3ATOPbI, TPUMEHEHHE B JJaOOPATOPHOM
JTAATHOCTUKEY.

HPAKTHYECKOE 3AHATHE 9. IOCTPOEHUE KAJIUBPOBOYHOI'O
I'PA®PUKA

3HaYeHHne TeEMbI:

KadecTBo BbIMOJHEHUS J1aOOPATOPHOTO HCCICIOBAaHHS BO  MHOIOM
OTIpeJIeNSIeTCSl MPABUIILHO BBHIOPAHHOW W OCYIIECTBICHHOW METOJIUKOW OIEHKH
MOJIYYSHHBIX MPU paboTe ¢ (POTOMETPUYECKOH armapaTypoil pesynbTatoB. OHa
0asupyeTcs Ha WCIOJB30BAHWU TPAJTYHPOBOYHOTO rpaduka, KOTOPBIM OTpakaeT
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3aBUCHMOCTh OITHMYECKON INIOTHOCTH, HAa3bIBAEMOM TakKXKe OKCTHHIIMEH U
KOHIICHTPAIIMHU BEIIECTBA B CEPUSIX CTAHIAPTHBIX PACTBOPOB.

Ha ocHOBe TeopeTndyeckuxX 3HaHUM M NPAKTHUECKUX YMEHHUN 00ydaromuiics
JOJIKEH
3HATh!
OCHOBHOM 3aKOH CBETOIOIJIOIIEHUS U CIIECTBUE U3 HETO;
CYIIHOCTb MeTOJ1a (POTOIIEKTPOKOIOPUMETPUH;
yCTpOMCTBO pubopa 1 npaBuia padoThl Ha GOTOAIEKTPOKOIOPUMETPE;
IIPUHLAIBI IOCTPOEHUS IPALYUPOBOYHON KPUBOW;
yMeTb:
- MPOBOJHUTH PACUET U MOCTPOEHUE KATMOPOBOYHOTIO rpahukKa;
- OMpeAeNaTh KOHIICHTPAIMIO BEIIECTBA M0 KATUOPOBOYHOMY IpaduKy;
oBJjaaetrb OK u IIK:

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO J€ATEIbHOCTh, BLIOUPATH TUIIOBBIE METO IbI
U CHnocoObl  BBIMOJHEHUS MNpodecCHOHATbHBIX  3ajlay, OLEHUBATh  HX
() PEKTUBHOCTD U KA4E€CTBO.
OK 9. OpueHTHpOBaTHCS B YCIOBUSAX CMEHBI TEXHOJIOTHH B MPodecCHOHATBHON
JEATEIIbHOCTH.
OK 13. OpranuzoBbiBaTh pabodee MECTO C COONIOFCHUEM TPeOOBAHMUI OXpaHbI
TpyJa, MPOU3BOACTBEHHON CaHUTapuH, HHQPEKIHMOHHOW W MPOTUBOMOMKAPHOU
0€30I1aCHOCTH.
[IK1.1.'otoBuTh  pabouee  MecTO sl  MOpPOBEIEHUA  JabOpaTOPHBIX
OOIIEKITMHUYECKUX UCCIICIOBAHUH.
[IK 1.2. TIlpoBoauth mnabopaTOpHble OOMIEKIMHUYECKUE  HUCCIEIOBAHUS
OMOJIOTMYECKUX MATEPUATIOB; Y4aCTBOBAaTh B KOHTPOJIE KauecTBa.
I[IK 3.1. TortoBurb paboyee MecTO I MPOBEAEHUS J1AOOPATOPHBIX
OMOXMMHYECKUX HUCCIIEIOBAHUM.
I[IK 3.2. [IIpoBoguTh  nabopaTopHble  OMOXUMHYECKHE  MCCIICAOBaHUS
OMOJIOTMYECKUX MATEPUATIOB; Y4aCTBOBATh B KOHTPOJIE KaueCTRa.

OJ151 MEOUYUHCKUX MEXHOTI0208
[IK 7.1. T'oroBUTh paboyee MECTO W anmaparypy JUisl MPOBEACHUS KIMHUYECKHX
J1a00paTOPHBIX UCCIICIOBAHUIA.
[IK 7.2. OcyiiecTBiasiTh BBICOKOTEXHOJIOTUYHBIE KIWHUYECKHE J1abopaTOpHbIC
UCCleIOBaHUsI OMOJIOTHYECKUX MaTepUalioB.
I1IK 7.4 quddepeHnupoBarh pe3yabTaThl MPOBEACHHBIX UCCICAOBAHUN C ITO3UITUN
HOpMa - MaTOJIOTHSI.
[IK 7.5 PeructpupoBaTh pe3ysbTaThl IPOBEAECHHBIX UCCIIEIOBAHUM.

Il1aH u3y4yeHust TeMbl:

1. AkTyajm3anus 3HaHUI.
1. Yto HazbiBaeTCs POTOIIEKTPOKOIOPUMETPHUCH?
2.KakoBa CylIHOCTh OCHOBHOI'O 3aKOHA MOIJIONIEHUS CBETA OKPAILICHHBIMU
pactBopamu?
50



3.KakoBa CBsI3b MKy HHTEHCUBHOCTBHIO CBETOBOT'O MTOTOKA M CUJION BO3HUKAIOILIETO
B poTORNIEMEHTE TOKA?

4.Kaxoii mpuHIumn padboTsl (hOTOTOKTPOKOJIOpUMETpa?

5.13 xakux OCHOBHBIX yacTeil cocrout @IK?

6.Kak rmpon3BoAsIT MOJATOTOBKY KIOBET K padboTe?

7. KaxoB nopsiiok pabotsl Ha GOKe?

8.Kax nepeitul oT mokazaTesisi SKCTUHIMHU K KOHIIEHTPAIK pacTBopa’?

2. Coneprxanue TeMbl.

ITocTpoenne kKaIMOPOBOYHOI KPUBOW

Jliisa mocTpoeHus: KaauOpoBOYHOIO rpaduka U3MEPSIOT MOTJIOUICHUE CEepUn
OKpAILIEHHBIX PAacCTBOPOB M3BECTHOM, HO PAa3JIMYHOW KOHILIEHTPALMH, ONTHYECKHUE
TUIOTHOCTH KOTOPBIX OXBATHIBAIOT TPEOYEeMbIiA HHTEPBAI.

C »oSTOM 1Eenbl0 MNPUMEHSIOT CTAHJIAPTHBIE PACTBOPBI  ONPENEIAEMOTO
BeulecTBa.  CTaHAapTHbBIE  pacTBOPbl  JOJDKHBI  TOTOBUTBCSI C  OCOOOM
THIATEIBHOCTBIO U3 HABECKH, NOJYYEHHOU ¢ 0CO00M THIATETBbHOCTHIO U3 HABECKH,
MOJIyYUeHHOM Ha Becax Uil TOYHOIO B3BeIIMBaHMs (aHanuThuyeckux). [Ipm stom
cileqyeT OoOpaTuTh BHMMAHHWE Ha TO, YTOOBl CTaHJAPTHBIE BELIECTBA CTPOTO
OTBEYAJIM CBOEH XUMHUYECKOH (HopMyJie, UMEIU BBICOKYIO CTENEHb YUCTOTHI, HE
OBLIIM TUTPOCKONMYHBI M HE B3aUMOJICHCTBOBANIM C Fa3aMH BO3/1yXa.

B GonbmmMHCTBE City4yaeB psJl KaTuOPOBOYHBIX PACTBOPOB IMOJIYYAIOT IIyTEM
pa3z0aByieHUsT OCHOBHOTO, MATOYHOT'O PAcTBOpa (KAaK 3TO UMEET MECTO, HAllpUMED,
NPy ONpENEICHUU COoAepKaHusa obmero Oenka
IJ1a3Mbl WJIH CBIBOPOTKH KPOBH).

Pa3BeneHust cTaHAapTHOTO BELIECTBA JOJHKHBI
OXBaThIBATh auana3oH ($U3NOIOTUYECKUX
KOHLEHTpalMil W BBIXOAUTH 3a IPENesbl UX
MUHUMAJIBHBIX M MaKCUMAaJIbHbIX BEJIMYMH. TaK,
HanpuMep, IpU UCCIEA0BaHUU COAEpKaHHUs OOLIETo
: Oesika B CHIBOPOTKE (IIa3Me) KPOBH KOHI[EHTpAITUS
01Esmn  05Esmm  10Eomn CTaHAApTHOTO BeliecTBa (abOyMUHA) JOJKHA OBITH

foeprgmaneace g pHTepae  or 40  mo 120 r/m (mpwm
(hbU3MO0OrNYECKOM KOHIIEHTpalMu 00111ero oenka 65-85 /).

Jns xaxgoi pabouell KOHLEHTpAlUUW CTaHAApPTHOTO BEIECTBA HYXHO
caenath 3-5-dboTOMETpUYECKUX ompenaeneHuil. Bcero wucnonb3yroTr 2-3 cepuu
OKpallIEeHHbIX pPAaCTBOPOB, B pE3yjlbTaTe 4YEro OOBIYHO BBIMOJHIECTCS 6-12
MCCJIEI0BAHUM KaX10T0 paboyero pa3Be/ieHus CTaHaapTa.

M3mepeHne onTHYeCKOW IUIOTHOCTH HAYMHAKOT CO CTaHJIApTHOTO PacTBOpa
HavMEHbIIEH KOHUEHTpalu. YCpeaHEHHbIE (COOTBETCTBYIOIIHME OTAEIbHBIM
KOHIICHTpAIUsIM) 3HAYEHHS] ONTUYECKOW IUIOTHOCTH (PKCTUHIIMM) HAHOCAT Ha
MUJTMMETPOBYIO (KannOpoBouHyto) Oymary. Ha ocu abiucc (ropu3oHTaNbHOM) C
COOMIOIGHUEM  OJMHAKOBBIX HMHTEPBAJOB B  PaBHOMEPHO  BO3pPACTAIOLICH
KOHLIEHTpAlMy OTKJIAJbIBAOT MOKA3aTEIN COJEpPKAHUS BEIIECTBA B CTaHIAPTHOM
pacTBOpE; Ha OCHU OpJAMHAT (BEPTUKAIBHOM) — COOTBETCTBYIOLIME UM BEJIUYUHBI
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skcTUHKIMU. KanubpoBouHas KpuBasi MPOKIIAbIBAETCA TAKUM 00pa30M, YTOOBI IO
BO3MOXKHOCTH 0OJIbIlI€e YUCIIO TOYEK (3 MM 5) Jexallo Ha JIMHHUM, a OCTaJIbHbIE
pacrnojarajiiuch OJIM3 HEe, PaBHOMEPHO OTKIIOHSSCh B Ty U JPYILYIO CTOPOHY.
PacnonoskxeHne KpuBOMl OINpenensioT Tak, 4TOObl OHa MCXOAWJa M3 HYJIEBOM
OTMETKH mox yriaoM — 45%. I'padux 3aBUCHMOCTH MOTJIOLIEHUS CBETa OT
KOHIIEHTPALMH MOTJIOLIAOLIETO BEIIECTBA OOBIYHO MPEACTABIAIOT COO0M MpsAMYIO
JVHHUIO.

KanmuOpoBky (rpaayupoBKy) ciieqyeT MpoBepsATh HE MeHee 2 pa3 B rod. Ho
IpU TIEPEXO0Jie Ha PEaKTUBBI MHOW cepuu (KBaTU(pUKAIMIO), 3aMEHE KakuX JHO0
neTane B mpubope HEOOXOAMMO CTPOUTH HOBYHO KaJIHMOPOBOYHYIO KPHUBYIO.
HepomyctuMo  Mcmonb30BaTh  KaauOpOBOYHBIE (PAKTOPBI, BBIBEIEHHBIC TMpPHU
MOJIb30BaHUU APYTUMHU (POTOMETPAMHU, AXKE €CIIU OHU TOTO XKE TUIIA.

Pacuersl 10 NOCTPOEHUIO KAJTMOPOBOYHOTO rpaduka
Ha wmummmmerpoBoit  (kanuOpoBouHOM) Oymare BBIUEPUMBAIOT  OCH
KoopauHat. Ha ocu opauHaT OTKIAIBIBAlOT 3HAYEHUs HKCTUHKIIMU, HAa OCH

abcuucc — KoHIEHTparuu. YToObl cuuThIBa€Mble C KaJIHMOPOBOYHON KPHUBOM
3HaueHusa ObUTM OoJiee TOYHBIMHU, CleIyeT OpaTh maciiTad rpaduka JT0CTATOYHO
KPYITHBIM.

Macmtab kanuOpoBouHOTO rpadurika goixeH ObITh 20 cM 1 6oJiee Ha 00ITUX
OCSIX.

UtoObl KpuBas pacnojaraiach mnonx yriaom 45% k ocsaMm, Oepyt
MaKCHUMAJIbHbIC 3HAYEHUS KOHIEHTPALUM M DSKCTUHKIUU, €CIIA MEXIYy HUMH B
npejenax 3TUX 3HAaUCHUN COXPaHSIETCs MPSMO MPOTIOPLIIMOHANIBHAS 3aBUCUMOCTb.

Hanpumep, pan crangapTtHsIx pacTBOpoB ¢ KoHUeHTpauueu 20, 40, 60, 80,
100, 120.

OTtpe3ok u3 20 KpymHBIX KJIETOK Ha ocu adciuce coctaiser 120 r/m, a Ha
OCH OpJIMHAT MAaKCUMaJbHOE W3 IMOJYYEHHBIX ISl 6 ONpeNeNeHHil 3HAYeHHE
SKCTUHKIMH paBHO 0,6.

Ha ocHoBaHuM 3TUX JaHHBIX HAXOAAT (AKTOPHI KAIIMOPOBKHU IO POopMYyIIam:

Cuarc/20 = 120/20 = 61/n1

Eyaxe / 20 = 0,6/20 = 0,03

6r/n u 0,03 — 3HaUeHUS KOHIEHTPAIMH W SKCTHHIIMH, COOTBETCTBYIOIINE
Macitady 1 cM (oJ1Ha KpyIiHas KJIeTKa).

UtoObl 00JIErYUTh MPOLEIYPY OTKJIAJbIBAHUS HAa OCHU OpPJIMHAT 3HAYCHUU
DKCTUHKIIMM PEKOMEHAYETCS pa3le/iuTh BEJIMYUHY DKCTUHKIHWH, HAMpUMEP
0,2/0,03 = 6,67. IlostydeHHOE YKCIIO MOKA3bIBAET, HA KAKOM yJAJICHUU OT HYJIEBOM
TOYKU B CAaHTUMETpax CJEAYeT clieslaTh OTMETKY JJisi BOCCTAHOBJICHUSI U3 HEE
MEePIICHIUKYJISIPA: OTMEPSIIOT OTPE30K B 6 KPYIHBIX (1CM) KIETOK U 7 MM.

Takke mOCTYmalT €O BCEMU OCTAIBHBIMUA 3HAUYCHUSIMH, YTOOBI WX
Pa3sMECTUTh Ha BEPTUKAIIBHON M TOPU30HTAIBHOM OCAX. M3 OTIOXKEHHBIX HA OCSIX
3HAQYEHUN BOCCTAHABIMBAIOT MEPIEHAUKYJSIPbl, MECTAa IEPECEUCHU TOHKHUX
JUHUN  0003HAYAIOT  KPECTHUKAMU;, OPUEHTUPYSACh HAa  HHUX, MPOBOJIAT
KaJTMOPOBOYHYIO KPUBYIO.
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3. CamocrosiTesibHas padoTa:

1. Pa6oTa ¢ y4eOHBIM TEKCTOM.

[Tpounraiite yueOHbIN TekcT «IlocTpoeHune kaTrOpOBOUYHOM KPUBOM» U pazdepuTe

pUMeEp MOCTPOSHUS KATMOPOBOYHOM KPUBOHA.

2. BbinojiHeHWe 3aIaHMii N0 TNOCTPOEHMI0 KAJMOPOBOYHOIO rpaduka u
ONpeeJICHNI0 KOHIEHTPALMHA PACTBOPAa MO0 TOTOBOMY KAJIMOPOBOYHOMY
rpaguky.

[TonyunTs 3a1aHuE y TpenogaBaTes.

4. JlomaliHee 3ajJaHue
(1) c. 232 -239.

IMPAKTUYECKOE 3AHATHE 10. YCTPOHCTBO PH- METPA

3HaueHHe TeMBbI:

KonnenTparus BOJOpPOJHBIX HOHOB B pacTBope (pH) sBisercs BechMma
BOXHBIM (PAaKTOpOM, KOTOpBIH HEOOXOAMMO YYUTHIBATH B KIMHUYECKHX,
MUKPOOHOJIOTHUECKUX U CAHUTAPHO-TUTUEHUYECKUX J1A00paTOPHSIX.

OpueHTHPOBOYHOE TIpeacTaBieHne O pH pacTBopa MOXHO IOJIYYUTH C
MTOMOIIBIO JIAKMYCOBOM TIOJIOCKH WJIM 10 M3MEHEHHIO I[BeTa mHAnKaropa. OmHaKo
st KoHTpoJii pH kak yabopatopHOro mokasarens, HeoOXOIUMO MPUMEHCHHE
Oosiee TOUYHBIX MeETONOB. B mnabopaTopHOl JIUAarHOCTUKE ISl ATUX Lelel
WCITOJIB3YIOTCSI TTOTCHITMOMETPUYECKHE METOAbl. K MOTeHIIMOMETPUH OT HOCSTCS
pasIuYHBIC BapUAHTHI IPHOOPOB JJIs MccienoBanus pH W KUCIOTHO- MIETIOYHOTO
COCTOSIHHS, & TAK)KE€ MOHCEIICKTUBHBIE DJICKTPOJIBI.

Ha ocHoBe TeopeTnueckux 3HAHUW M MPAKTUYECKUX YMEHUN 00ydaromuincs
TOJKEH
3HATD:
— cywmHocTh Meroga pH - meTpus;
— npumeHenue pH - meTpun B 1aGOpaTOPHOM aHAJIU3E;
— ycrporictBo pH-meTpa;
yMeTh:
— rotoBuTh pH-MeTp k paborte;
— TPpOBOAUTH HACTpoiKy pH-meTpa o OydepHbIM pacTBOpam;
— TPOBOJUTH U3MepeHus Ha pH-MeTpe;
osJjagers OK u IIK:
OK 2. Opranmn3oBbIBaTh COOCTBEHHYIO JIEATEILHOCTh, BHIOMPATH TUIIOBBIE METO/IbI
M CHOCOOBI  BBITIOJIHEHHSI  MPOGECCHOHANBHBIX  3a7a4, OICHHBATh  MX
3(PEKTHBHOCTH U KQ4E€CTBO.
OK 9. OpueHTupoBaThCsi B YCIOBHSIX CMEHBI TEXHOJIOTHM B MPOQECCHOHATIBHON
NEATEIIbHOCTH.
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OK 13. OpranuzoBbiBaTh pabouee MECTO ¢ COOJIOACHHEM TPeOOBAaHUN OXpPaHbI
Tpy/Ja, TPOU3BOACTBEHHOW CAHUTAPUU, WHOEKIMOHHOW U MPOTHBOMOXKAPHOU
0€30MacHOCTH.

I[IK 1.1. ToroBurb pabGoyee MecTo JUisi TPOBEACHHS J1abOPATOPHBIX
OOLIEKJIMHUYECKUX UCCIICI0BAHUN.

[IK 1.2. [TIIpoBoauth maGopaTopHblie OOLIEKIMHUYECKUE  HCCIEIOBAHUSA
OMOJIOTUYECKUX MaTEPHAJIOB; Y4aCTBOBATh B KOHTPOJIE KayecTBa.

[IK 3.1. T'oToBuTH pabouee MeCTO AJis MPOBEACHUS J1aOOPATOPHBIX
OMOXUMHUYECKUX UCCIETOBAHUM.

I[IK 3.2. [IlpoBomuth mnabopaTopHbie  OWOXMMHYECKHE  HCCIICIOBAHUS
OMOJIOTMYECKUX MaTEPUAJIOB; Y4aCTBOBATh B KOHTPOJIE Ka4ECTBA.

[IK 6.1. T'oToBuTh pabodee MecTO IS MPOBEIACHUS JTaOOPATOPHBIX CAHUTAPHO-
TUTUCHUYECKUX UCCIICIOBAHUMN.

1K 6.3. IIpoBoauTh TabOpaTOPHBIE CAHUTAPHO-TUTHEHUYECKUE UCCIICIOBAHNUA.
07151 MEOUYUHCKUX MEXHOTI0208

[IK 7.1. T'oroBuTh pabouee MeCTO W anmaparypy AJid MPOBEACHUS KIMHUYECKHUX
71a00paTOPHBIX UCCIIETOBAHUIM.

[IK 7.2. OcyuecTBisiTh BBICOKOTEXHOJOTUYHBIC KIMHUYECKUE JT1A0OpaTOpHbBIC
UCCJIeI0BaHMs OUOIOTHYECKUX MAaTEPUAIIOB.

[1IK 7.4 TuddepeHimpoBarh pe3yabTaThl MPOBEACHHBIX UCCIECIOBAHUMN C MTO3ULIUU
HOpMa - MaTOJIOTHSI.

[IK 7.5 PeructpupoBath pe3yJbTaThl IPOBEICHHBIX UCCIEAOBAHUM.

ILian U3YyYCHUA TEMBbI:

1. MunHu-jeKuus.

1. Knnaccugukaripst a1eKTpoMEeTpUIeCKUX METOAO0B aHAIIN3a, X XapaKTEPUCTHKA.
2. Ha yem 0OCHOBaHBI MOHOMETPUUYECKUE METOIBI aHanu3a? llepeunciure ux.

3. UTo Ha3bIBAETCSI HOHOMETPUEH?

4. Jlaitre onpenenenue pH? Kak B mabopatopun Mo>kHO ornpenennuts pH?

5. Kakoe 3nauyenue nmerot 0ydepHbie pacTBOPHI?

2. Conep:xanmue TeMbl.

DNEeKTPOMETPUUYECKHE METOAbl OCHOBAaHBI HAa M3MEPEHUHU SJIEKTPUYECKOIO
NOTEHIMAJIA, KOTOPBI BO3HUKAET HAa I'PAaHUIE ABYX CpPEl B TOM Cllydae, KOrja
VOHBI OJIHOTO 3apsi/ia IPOHUKAIOT YEPE3 ITY I'PAHHUILY JIETYE, YEM ITPOTHBOIIOJIOKHO
3apspKeHHbIE. JTO pazfuire 00yCIOBIEHO CBOMCTBAMHU CIIEUATbHON MEMOpPAHBI C
n30upaTeabHOW TMPOHMIIAEMOCTHIO, pa3Aessollel JBa pacTBopa — OJAMH
W3BECTHOTO COCTaBa (dTaJOHHBIN), Jpyroil — wuccraenyemsii. Ob6a pacTBOpa
MOCPEJICTBOM COJIEBBIX MOCTHKOB, TO €CTh TPYyOOYEK, 3alOJIHEHHBIX PacTBOPOM
coii (OOBIYHO XJIOPUCTHIM Kallu€M), KOHTAaKTHUPYIOT C METaJUIMYECKUMHU
AJIEKTPOJaMH, Ha TPAaHULIE KOTOPBIX C PACTBOPOM BCEr/la OJHA U Ta k€ PA3HOCTb
ANEKTPUUECKUX MOTEHIUAIOB.
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Marepran MeTaUIM4ecKOro 3JeKTpoja (ero Ha3blBalOT MOIY3JIEMEHT) U
COCTaB PacTBOPa, B KOTOPBIM OH MOrPYkKEH, MOAOUPAIOTCA TaKUM 00pa3oM, YTOOI
BEJIMYMHA ATOr0 MOTEHIMaNa Obljla MaKCUMaJIbHO ycToiunBoi. Hanbonee yacto B
KayeCTBE TOJIY?JIEMEHTOB HCIOJIb3YIOT XJIOPCEPEOPSHBbIE 3IEKTPOJbl — KYCOUKHU
cepeOpsiHOIl TIPOBOJIOKH, TOKPBITHIE CIIOEM XJOpUCTOro cepedpa. McmpaBHbiii

XJIOPCEPEOPSIHBIN AJEKTPOJT JOJIKEH OBITh TEMHOTO

ATH [[BETa, KOIJla OH IMOPTUTCS, XJIOPUCTOE cepedpo
N w OCBIIIACTCA MW BHJAHA CBCTJAsd MCTaJUIMYECKas
= S s MMOBEPXHOCTh. KOHCTPYKTMBHO HOHOCEICKTHUBHBIC
[ | ‘ | 3JIEKTPOABl M3TOTOBJSIOT TaK, YTO ATAJOHHBIN
A | & pacTBOp (MM 3aMEHAIONIAs €ro macca IUIOTHOM
. KOHCHUCTCHIINH, KOTOpas BeJeT ceOs KaK 3TaJOHHBIN
] iI il pacTBOp) BMecTe ¢ MEMOpPaHOW 0ObEIMHEHBI B OJIMH
. {H gir 0J10K c METAITNYECKUM AIEKTPOAOM

z (MOTY?JIEMEHTOM), K KOTOpOMY  IIOABEJIECH
3JIEKTPUYECKUN IPOBOI.

Btopas nosoBuHa snektpudeckor S50 nenu

TAK)X€ M3TOTOBIBIETCA B BHUJE OTACIBHOIO

Pucynox 1. IIpUHIMI  Goka, KOTOPBIA HA3BIBAETCSA IEKTPOIOM
BIICKTPOMETPHYECKHX U3MEPEHUH  cpapHenns win pedepentHsiM. Ha rpanuie
A — DNEKTPOX  CPAaBHEHHS  pacTBOPOB AIEKTPOIUTOB Pa3HBIX
(pedepeHTHBIN). KOHILICHTPALUH, pa3IeIeHHBIX
B — wu3MepuTeNbHBIH DJEKTPON  meperopoaKoil c n30upaTenbHON
(MHIMKATOPHBIN). NPOHMUIIAEMOCTbIO,  HMOHBI U3  OoJee
1 — uccnepyemblit pacTBOp; 2 —  koHIEHTPHPOBAHHOTO pacTtBOpa
MOHOCEJICKTUBHAs MEMOPaHa  rudyyHUpYOT B MCEHee
(136upaTenbHO IPONYCKACT  KOHIIEHTPUPOBAHHBIN, HO yepes
OIPE/ICNICHHBIC BH/BI HOHOB); 3 - MOJIYIIPOHULIAEMYKO  IIEPETOPOJIKY MOLYT
STAIOHHBI  pacTBOp; 4 — MPOXOJAUTH HOHBI TOJIBKO OJHOTO 3apsja.
XJIOPCEPEOPSHBIN MEKTPOI. IToaToMy Ha rpaHuie paszaesia BO3HUKAECT
Pa3HOCTh MOTEHINAJIOB, KOTOPYIO
bukcupyet npudop.

DNEeKTPOoIbl OY€Hb YYBCTBUTEIBHBI K MOMAaHUI0 TTIOCTOPOHHUX BEIIECTB —
MEeI0YCH, KHUCIIOT, TOBEPXHOCTHO-aKTUBHBIX BEIIECTB, JIC3MHQOHUIIUPYIOIIHX
arcHTOB, a TaKXke K HarpeBaHwio. OHM MMEIOT OTPAHUYCHHBIH CPOK pabOTHI (CO
BPEMCHEM TEpSIIOT UYBCTBUTEIHHOCTh) W HYXKIAIOTCI B TOCTOSHHON U
CHUCTEMAaTHUYECKON KaIMOpPOBKE.

YcrpoiictBo pH- meTpa

1. lIpyuauun padoTsl npudéopa

B kadecTBe M3MEpUTETHLHOTO AIEKTpOa Npu u3MepeHuu pH ucnons3yercs
CTEKJISHHBIN DJIEKTPOJ, a B KauyeCTBE BCIIOMOTATEIBLHOTO - XJIOpCEPEOpPSIHBIN
anektpoa B mannom mpubope oba aiekTpoaa COBMENIEHb B KOMOMHUPOBAHHBIN
AIIEKTPO/I.
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1 - mpeobpazoBarens pH-150M;

2 - xomOuHHpoBaHHbIH 3eKkTpoa ICKII-

, 08M.1;

- 3 - aBTOMaTU4eCKHUI TEPMOKOMIICHCATOP.
Pucynok 2. Cxema o IKJIFOYCHUS
AIIEKTPOJHOMN CUCTEMBI pU u3MepeHnu pH

Y TEMIIEPATYPBHI.

DJIEKTpPOJIHAsI CUCTEMA MPH TMOTPYKEHUU B KOHTPOJIHUPYEMBIA PACTBOP
pa3BuBaer JDJC, NMHENWHO 3aBUCSIIYI0 OT AKTMBHOCTH HOHOB M TEMIIEPATypPbI
pactBopa. KOHTaKT BCIOMOTaTEIbHOIO JIEKTPO/Ia C KOHTPOIUPYEMBIM PACTBOPOM
OCYHIIECTBIISIETCS. C TOMOIIBIO ANEKTPOIUTUUYECKOTO KI04a, 00eCIeUrBarOIIEero
HCTEeUEHUE HachIleHHOTO pacTBOpa KCI B KOHTpOJIUPYEMBIil pacTBOP.

PactBop xyopucTOr0o  KalMs ~ HENPEPHIBHO  IPOCAYMBAETCS  4Yepe3
AIEKTPOJUTUYECKUHN KIIIOY, MPEIOTBpaIiasi MPOHUKHOBEHUE U3 KOHTPOJIUPYEMOTO
pacTBOpa B CUCTEMY BCIIOMOTATEIIBHOTO JIEKTPOJa IOCTOPOHHUX UOHOB, KOTOPHIE
MO Obl W3MEHUTh BEIMYMHY mMoTeHIuMana jsiekrpoaa. IJC asnekTpoaHoi
CUCTEMBI ITPeoOpa3yeTcsl U CYUTHIBAETCs ¢ MHAMKatopa pH-merpa.

[Ipy wu3MepeHnH OKHUCIUTENBHO-BOCCTAHOBUTEIBHOTO TOTEHIIMATIA B
Ka4eCTBE M3MEPUTEIBHOIO  JJIEKTPOAA HCIOJIB3YETCA  PEAOKCMETPUUECKUN
AJNEKTPOJ, B KA4eCTBE BCIOMOTATEIBHOTO  -XJOPCEPEOPSHBINM  DIEKTPO/I.
Nsmepenne Eh npousBonuthes B MB.

2. Konctpykuus npudopa
pH-MeTrp mpencraBiser co0oil  KOMIUIEKT  MpuOopa,  BKIHOYAIONIUHN
npeoOpa3oBarTeib, OJOK CETEBOTO MUTAHUS U HAOOP AIIEKTPOIOB.

Y
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Pucynok 3. [Ipeo6pazoBarens pH-150M
| -nmuueBas naHenp; 2-MHAUKATOP; 3- PE3UCTOP YCTAHOBKU TEMIIEPATyphbl pacTBOpa
NpU PYYHOH TEPMOKOMIIEHCAIMU; 4-TIEPEMEHHBIN PE3UCTOpP [JIsi HACTPOUKH IO
OydbepHomMy pacTBOpy; S-THE3MO0 I TOJKIIOYEHHUS KOMOWHHUPOBAHHOTO
(M3MEPUTENBHOT0) AIEKTPOA; 6- KHOIKA MEPEKIIOYEHUS PEKUMOB U3MEPEHUS; 7 -
KHOIIKa BKJIIOUEHUS MUTAHUA; 8- BUJIKKA JUJIS JIOAKIIOYEHHUSI TEPMOKOMIIEHCATOPA;
9-kopnyc; lb-pe3ucTtop /st ycTaHOBKM 3HaueHust koopauHatel pH,,; I [-pe3uctop
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JUISL PEryJIMPOBKM KPYTU3HBI JJIEKTPOJHOW CHUCTEeMbI; 12-pe3ucTopbl s
HAaCTPOMKHM Hayalla M KOHIIA AMAana3oHa W3MEPEHUs TeMmmeparypsl; |3-kpblnika
OTCEKa [JIsl pa3MEIICHUS aBTOHOMHOIO WCTOYHHMKA NUTaHus; |4-rHe3pno s
MOJIKJIFOYEHHS] BCIOMOTATEIBHOTO 3JIEKTPO/Ia; 5-0JI0K MUTAHMUS.

Jns  paGoThl B CTalMOHApHBIX YCIOBUSAX B KoMiuiekre pH-merpa
peIyCMOTPEH pa300pHBIN ITATHUB C JIepKaTeJIeM JIEKTPOJIOB.
3.YciaoBusi npoBeieHNsi IPOBEPKH U HACTPOMKHU npudopa

[IpoBepka m HacTpoiika mpubopa pH-150M momkHa TPOU3BOAUTHCS B
CJIEIYIOIIUX HOPMAJIbHBIX YCIOBUAX:

1) TeMmiepaTypa OKpy»KaroIero Bo3ayxa

2) OTHOCHTEIbHAS BJIAXXHOCTh BO3AyXa

3) TeMmeparypa aHaIU3UpyeMou cpenbl TOUHOCTh MOACPKaHUS B TEUCHUE
HE MEHee 3 MMH. epe]T MOACTPOMKON MU CHATHEM OTCUETa

4) HanpsbKEeHUE MUTAIOEH CeTH

5) yacToTa MUTaIOIIEH CeTH

6) HanpsHKEHUE MTUTaHUSI OT aBTOHOMHOTO UCTOYHHUKA

7) BpeMs ycTaHoBJIeHUsI pabouero pexuma 3.3 [Tpubopsl U peakTUBbI

Jlnst mpoBepku U HacTpoiiku npudopa pH-150M HeoOX0oauMBbl CleayIOIIHe
CPEACTBA U3MEPEHUS U PEAKTUBBI:

1) Tepmomerp pryTHBIN ¢ npeaenamu u3mepenus ot 0 qo 100 °C. ueHou
nenenus 0,5 °C (manpumep, TJI-5 2-b2 wiu nBa tepmomerpa TJI-6 3-b2 u TJI-6 3-
b3 ¢ npenenamu nzmepenusa ot 0 1o 55 °C u ot 50 mo 105 °C coOTBETCTBEHHO €
nerou aenenus 0,5 °C):

2) Bona nuctwiupoBanHas ['OCT 6709-72;

3) cTaHAapT-TUTPHI AJIs1 TPUTOTOBIECHHS 00pa3OBBIX Oy(epHBIX pacTBOPOB
2-ro paspsaga 'OCT8.135-74(tunsi 3, 4, 5).

4 IloaroroBKa 3J1EKTPOAOB K padoTe

[TonroroBka »3JIEKTPOIOB K padOTe MPOU3BOAUTCA B COOTBETCTBUU C
PEKOMEHAAIUSAMHU, U3JI0KEHHBIMU B MTACIIOPTaX HA COOTBETCTBYIOIMIUE AJIEKTPOIBI.

Bo  wusbexanue  oOpaszoBanus  kpuctaiuioB KCI B momocTu
KOMOWHHPOBAHHBIX (BCIIOMOTATEIBHBIX) JJIEKTPOJOB IMpU paboTe W XpaHEHUU
CJIEIUTh, YTOOBI DJEKTPOJUTUYECKUMA KIIIOY HAXOJWICA B PAaCTBOPE U YPOBEHD
pactBopa KCI B monoctu 35ekTpoaa ObLUT BBIIIE YPOBHS KOHTPOJIBHOTO PacTBOPA.
[Ipu pabdote npodxa ansa 3anuBku KCI nomkHa ObITh yaasieHa.

[Ipn mnosBiennn kpuctawioB KCI MmOgocTe 3JIEKTPOAOB  NPOMBITH
JTUCTUJUTMPOBAHHON BOJOW M 3aiuTh HackileHHbIM pacTtBopoMm KCI(t paBHa 20°
O).

5. U3mepenue pH

1. BydepHbie pacTBOpHI TOTOBITCS U3 PEaKTUBOB KBanudukauuu s pH-
Metpun. PeaktuBbl st pH-MeTpuu BBIMYCKAlOTCS B BHUJE CTaHIAPT-TUTPOB,
paccunTaHHbix Ha mnpurotoBieHue 1000 mu OydepHOro pacTBOopa Ka)aoro
HalMEHOBAaHMSI.
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st MPUTOTOBJICHUS OyhepHbIX pacTBOpPOB pUMEHSETCS
JUCTUUIMPOBAaHHAsl BOJAA, NMpokunsaueHHas B TedeHue 30-40 mMuH ayis yaajaeHus
PaCTBOPEHHOU YIJIEKUCIIOTHI.

3HaueHust BenuuuH pH cTaHmapTHBIX OypepHBIX pacTBOPOB MPUBEICHBI B
MPUIIOKECHUH.

He cnemyer mnpousBogute mnpoBepky pH-merpoB 1o pactBopawm,
MIPUTOTOBJICHHBIM W3 CIIY4YalHO HWMEIOIIUXCS PEAKTUBOB, TAK KaK MpPH STOM
BO3MOYKHBI 3HAUUTEJIbHBIE OIIMOKH B 3HaYeHUH pH * MPUTOTOBIEHHBIX paCTBOPOB.

2. Hactpoiika pH-meTpoB o OydepHbIM pacTBOpaM

3.Hactpoiika pH-merpa mis usmepennss pH pacTBopoB ¢ NOCTOSIHHOM
temriepatypoil (t£5° C).

Hacrtpoitiky pH-metpa mms paboTel B pacTBOpax C  IOCTOSHHOM
TeMrepatypoil mpou3BoauTh 10 OydepubiMm pactBopam ['OCT 8.134-98,
MMEIOLIUM 3Ty K€ TEMIEpaTypy.

Pekomennyercs cienyronuil MOpsSAOK HacTpoku pH-merpa mo aBym
Oy(epHbIM pacTBOpaM C TEMIEPATYPOH, OJIM3KOM K TeMIepaType aHaTU3UpyeMoi
Cpebl:

1) BEIOpATh po1 TEMIIEpaTypHOI KOMIIEHCAIUU:

- IpU PYYHOM TEPMOKOMIICHCAINH, (AaBTOMATHYECKUN TEPMOKOMIIEHCATOP
otkioveH) Bpamas pyuky PYUH. TEMII., yctaHOBUTh Ha MHAMKATOPE 3HAUCHHE
TeMIiepaTypbl OypepHbIX PacTBOPOB, U3MEPEHHOE CTEKISTHHBIM TEPMOMETPOM C
1eHou aeienus He 6oiee 0,5 °C;

- TP aBTOMATUYECKOM TEPMOKOMIIEHCALIMU TEMIIEpATypa PacTBOpa JOJKHA
U3MEPATHCS C TOYHOCTHIO 10 1° C, B MPOTHUBHOM cllydae nmpeoOpa3oBaTelib CIeAyeT
OTrpaayupoBaTh cornacHo 4.4 hopmynspa;

2) naxumasa kHonky PEXKMM Ha nuueBoil maHenu, yCTaHOBUTH €AWMHUIIBI
usMmepenust pH wu, Bpamas pesuctop pH,, pacmnonokeHHON Ha OOKOBOW CTEHKE,
YCTAaHOBUTH €ro NPHUMEPHO B CpeHEE NOJIOKEHHE. BpamieHue ocu pesucropa
MPOM3BOJAUTH pyukoit 8.337.044, Bxosiieil B KOMIUIEKT MOCTaBKU;

3) mOrpy3uTh IEKTPOBI B MEPBbI OyPepHBIN pacTBOp C TEMIIEpaTypoil t
(Benmmuuna pH sroro 6ydepnoro pactBopa npu 20° C paBubl 4,001 pH I'OCT
4.134-98) wu, Bpamas och pe3uctopa BYDEP, ycTaHOBUTHP HAa WHIUMKATOPE
3HAaYEHHeE, paBHOE 3HaYeHUI0 pH npu Temmepartype t;

4)  OpOMBITH  BJNEKTPOJ  JUCTUUIMPOBAHHOM  BOAOW,  OCYIIHTH
bunbTpoBabHOM OyMaro W TOTPY3UTh BO BTOpOM Oy(depHblii pacTBOp C
temmnepatrypoit t (BenmuunHa pH storo OydepHoro pactBopa npu 20° C goikHa
ObITh Onu3ka K Havany (KOHIy) JAvana3oHa W3MEPEHHs] aHaIU3UPYyEeMbIX
pacTBOpOB);

5) Bpamas och pe3ucTopa S Ha OOKOBOW CTEHKE mpeoOpa3oBaTes,
YCTaHOBUTH Ha MHAMKATOPE 3HaU€HUE, paBHOE 3HaueHuto pH 6ydepHoro pactBopa
IIpY TAaHHOM TeMIieparype t.

3. CaMocTosiTe/IbHAsSI padoTa.
1.PadoTa ¢ y4eOHBIM TEKCTOM.
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N3yunre paznen «YcrporcTBo pH MeTpa» U OTBETHTE MMCBMEHHO HA BOIIPOCHI:
— Kakoii npuniun padboTsl HOHOMETpa?
— U3 xakux OCHOBHBIX yactel coctouT pH- metp?
— Kak noaroroButs pH- MeTp k padore?
— CocraBbTe anroput™ u3Mepenust Ha pH- metpe.
2. JlabopaTopHas padora «Onpenenenue pH-cpeasl B pactBopax»
[IpoBoauTcs paboTa CTYIEHTOB MaJIbIMU Ipymnamu (2-3) yenoBeka 1o
CIEAYIOIIUM 3aJaHUSIM:
1.Onpenenenne pH-cpensl hocharHoro 6ydepa.
2.0Onpenenenue pH-cpeapl 6MOIOrMUECKUX KUIKOCTEN B MOUE.
3. Onpenenennie pH-cpeibl OMOJIOrMYECKHUX KUJTKOCTEH B CIIOHE.
4. Onpenenenune pH-cpenbl OMOIOrHYECKHUX KUKOCTEN B CHIBOPOTKE.
5. Onpenenenne pH-cpeapl OMONTOrHYECKUX JKUIKOCTEN B KEITYJOUHOM COKE.

J_IOMaIIIHee 3a1aHHUC.
(1) c. 246 - 258.

INPAKTUYECKOE 3AHATHE 11. IOI'PEINIHOCTHU U OHLIUBKHA
KOJIMYECTBEHHOI'O AHAJIM3A

3Ha4YeHMe TeMBbI:

[Tpu BBIMONHEHUU JHOOOTO XMMHUYECKOTO aHall3a OOBIYHO MPOBOJAT PsiA
aHAIUTUYECKUX  omepanuii  (B3BEIIMBAaHWE,  PACTBOPEHHE,  OCAXJICHUE,
¢unpTpoBaHue, GOTOMETPUPOBAHNE, TUTPOBAHUE U T.JA.), @ TAKKE HU3MEPEHHS C
MOMOIIBI0 MPUOOPOB (HA Becax, Mo OrOpeTKe, Mo IKajie (HOTOKOJOpPUMETpA WU
pedpakTomerpa u T.1.). Bce 3T aHanuTHYECKHE OMepalud U U3MEPEHUs MOTYT
COTIPOBOXAATHCA TOTPEITHOCTAMU. Hampumep, NTpoOMBIBaHHE OcCaJKka MOXKET
OpUBECTM K  YacTHMYHOM  TOTEpe  €ro  BCIEACTBHE  PacTBOPHUMOCTH;
THTPOCKOMUYECKUE BEIECTBA MPU B3BEIIMBAHWH TOTJIOMIAIOT BJary M3 BO3IyXa,
YTO BEJET K YBEIMYEHHUIO WX MacChl; TOPOIUIMBOCTb B KOHIIE TUTPOBAHUS
HEn30eKHO BeJIeT K NepeuBaHuI0 pacTBopa. HeTouHOCTh U3MEpUTEIbHON IIKAJIbI
npubopa (Hanpumep, OIOPETKH ) TaK)Ke BbI3bIBAET MOTPEIIHOCTH aHAIN3A.

MHorue MCTOYHUKU MOTPEHIHOCTEN MpeaBapUTEIbHO H3Y4yaloTCs U 3aTEM
ycrpaHstorca. Hampumep, mpoBepka TpaayUpOBKH MEPHOH MOCYAbl YCTpaHSET
NOTPEIIHOCTH H3MEpPEeHUul 00BbEMOB PacTBOPOB; MPOBEpKa TOYHOCTH pa3HOBeEca
yCTpaHSeT TOTPemHOCTH B3BemuBaHus. OmuOku MOTYyT OBITh CBEIACHBI K
MUHUMYMY TIpM BHUMAaTEIbHON U aKKypaTHOM padoTe.

Ha ocHoBe TeopeTnyeckux 3HAHUI U MPAKTUUECKUX YMEHHM O0ydarouiuiics
JOJKEH
3HATD:
— BHUABl OWIMOOK, BCTpEYAIOIIMECSs B KOJWYECTBEHHOM aHalIM3€ U
J1a00paTOPHOM HCCIIEOBAHUN;

59



—  TIPUYMHBI, BBI3BIBAIONINE CHUCTEMATHYECKUE TOTPEITHOCTH U CIOCOOBI X

YCTpaHEHUs;

—  METOJIMKM CTaTUCTUYECKOM O0O0pabOTKU pe3yJbTaTOB KOJIWYECTBEHHBIX

OnpeACICHUN

—  pacueTHbie GOPMYITBI AOCOTIOTHON, OTHOCUTEIHLHOM MOTPEITHOCTEH.
yMeThb:
— TPOBOJUTH KATIMOPOBKY MEPHOM MOCYbI JIsl YCTPAaHEHUSI CUCTEMATUUYECKON

MOTPEIIHOCTH;

— CTaTUCTUYECKYI0 00pabOTKy pe3yIbTaTOB KOJIMYECTBEHHOIO aHAIN3A;
— OIIEHUBATh BOCIPOU3BOAUMOCTD U MPABUWILHOCTh PE3YyJbTATOB aHAIN3A 110

MOJTYYECHHBIM JTAaHHBIM.
osjagerb OK u IIK:

OK 1. [loHumaTh CyIIHOCTh M COIIMAJILHYIO 3HAUYUMOCTh CBOEH Oymylien
npodeccun, MposIBIATh K HEW YCTOMUMBBIA HHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO JI€ATE€IbHOCTh, BHIOMPATh TUIIOBBIC
METO/Ibl M CHOCOOBI BBIMIOJHEHUS TPO(ECCHOHANBHBIX 3a7a4, OICHUBATh HX
3 PEKTUBHOCT U KA4E€CTBO.

OK 11. Beith TOTOBBIM OpaTh Ha ceOs HPAaBCTBEHHBIE 0053aTENIbCTBA IO
OTHONIEHUIO K MPUPO/IE, OOLIECTBY U YETIOBEKY.

[IK 1.2. IlpoBoguTh nabOpaTOpHbIE OOMICKIMHUYECKUE HCCIIETOBAHUS
OMOJIOTMYECKUX MATEPUATIOB; Y4aCTBOBAaTh B KOHTPOJIE KauecTBa.

I[IK 2.3. TIlpoBoguth OOHMI aHaMM3 KpPOBU U  JONOJIHUTEIbHbBIE
reMaToJIOTUYECKUE UCCIIEIOBAHUS; y4aCTBOBATh B KOHTPOJIE KaueCTBa.

[IK 3.2. TlpoBoauth J1abopaTOpHble OUOXUMHUUYECKHUE HCCIIECTOBAHUS
OMOJIOTMYECKUX MATEPUATIOB; Y4aCTBOBAaTh B KOHTPOJIE KauecTBa.

I[IK 4.2. TIlpoBoauth  nabopaTOpHblE  MHUKPOOMOJIOTMUECKHE U
MMMYHOJIOTUUECKHE UCCIICIOBaHUsI OUOJIOTUUECKUX MATepUalioB, MPOO 0OBEKTOB
BHEIIIHEH Cpeibl U MUILEBBIX MTPOJAYKTOB; y4aCTBOBAThH B KOHTPOJIE KayecTBa.

OJ151 MEOUYUHCKUX MEXHOI0208

[IK 7.3 [IIpoBOoguTh KOHTPOJIb KauyeCTBa BBICOKOTEXHOJOTUYHBIX
KIIMHAYECKUX JTa00PaTOPHBIX UCCIIEIOBAHUN.

Il;1aH U3y4YeHus TeMbl:

1. Conep:kaHue TeMbI:
ITorpemHoOCTH ¥ OIIHOKHN KOJMYECTBEHHOI0 aHAJIN3A

JIroboe w3MepeHue, CBSI3aHHOEC C KOJIMYCCTBCHHBIMH TIOJICUCTAMH HMEET
OTIPEICTICHHYIO OIMOKY, CBS3aHHYIO C TOYHOCTBIO H3MEPUTEIILHOW ammaparyphl,
OCOOCHHOCTSIMH METO/Ia M CITyYailHBIMH MpUurMHaMu. Bo BpeMsi aHaim3a BO3HUKAIOT
OIIMOKY TPH BBITOTHEHUU OTJCIBHBIX OTEPAIii (B3SITUM HABECKH, PACTBOPEHUU U T.
IL.).

OmmOKY B KOJTMYECTBEHHOM aHAIIM3E JCNISATCS Ha CHCTEMATUYECKUE, CITydalHbIe
U rpyOBbIe (TTpOMaxm).
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Bce ommOku mpuHTO AEIUTH HA TPU TUIA: TPyOble OIIMOKU WIN POMAaxH,
CHCTEMATUYECKUE OIIMOKH U CITy4aiHbIE OIIUOKU.

Cucremaruueckue ommoOkn. CucTeMaTHUECKUE OIIMOKH O00YCIOBIUBAIOTCS
MHOTMMH TpuuMHamMu. K HUM OTHOCSTCS, Hampumep, ONIMOKH, 3aBUCSIIME OT
ocoOeHHOCTEH MeTojla aHanu3a. Vcronp3yeMble KOHKPETHBIE PpEeakIMU JaHHOTO
METOJIa MOTYT MPOTEKaTh HE BIOJIHE KOJMYECTBEHHO, YTO CBSA3aHO C OOPAaTUMOCTHIO -
XUMUYECKUX TporeccoB. BmecTe ¢ 0cagkoM MOTYT OCaXAaThCsl M IMOCTOPOHHUE
NpUMECH, yBeIM4MBasi Maccy ocanka. Ocalku Jaxe HaMEHee PacTBOPUMBIC HMEIOT
KaKyl0-TO YaCTUYHYIO PaCTBOPUMOCTb, YTO YMEHBIIAET Maccy ocaaka. OcaaKi MOTyT
YaCTUYHO Pa3jiaraThCs MpH MPOKATMBAHUU, BIIMTHIBATH BOJISHBIC MAPBI HIIH TOTJIOMIATh
razel U3 arMocgepsl. B pacTBope MOryT HpoOHMCXOIUTh MOOOYHBIE peakiuu. B
TUTPUMETPUYECKUX METOJIaX HEKOTOphIE OMIMOKH CBSI3aHBI C  HCIOJb3YEMbIM
UHIUKaTopoM M T. 1. K 3ToMy Tumy OIIMOOK OTHOCSTCS OIIMOKH, CBSI3aHHBIE C
JUYHBIMU KauecTBaMH CaMOro aHalMTHKA. Hampumep, He Bce CHOCOOHBI TOYHO
YJIOBUTh MOMEHT INEpEMEHbl OKPACKU PACcTBOpa B MpOLIECCE TUTPOBAHMSA, HE BCErAa
TOYHO YJIaBJIMBAIOTCSI MEJIKUE JIETIEHHS HA I1IKajie IPUOOpPOB.

Cucremarnueckre OUIMOKH BbI3bIBAIOT OJHOTHITHBIE (OTHOTO 3HAaKa) OTKJIOHEHUS
OT WMCTUHHOI'O 3HAYEHMs, OHM OKAa3bIBAIOTCSl 3aBBIIICHHBIMH WA 3aHWKECHHBIMH.
[IpaBUIBHOCTE U3MEPEHNSI HAXOIUTCS B 3aBUCUMOCTH OT CUCTEMAaTHUYECKOU OIIMOKH.

[IpaBUIIBHOCTH U3MEPEHUN - KAYECTBO M3MEPEHUI, oTpaxaroliee O0JIM30CTh K
HYJTIO CUCTEMAaTHUECKUX IMOTPEITHOCTEH.

CoBepiieHCTBOBaHHE METO/Ia U3MEPEHUS, TIIaTeIbHas HACTPOIKa MpuOOpPOB,
MacCTEPCTBO IKCIEPUMEHTATOPA MO3BOJISIIOT CBOJUTH CUCTEMATHYECKHE OIMUOKU K
MUHUMYMY.

I'pyobie ommOku (mpomaxm). ['pyOble OIIMOKH SIBIISIIOTCS  PE3YJILTATOM
HEOpEKHOW pPa0OTHI: OMIMOOYHBIA TIOACYET Pa3HOBECOK, HEMPABUIBHBIA OTCUET
o0beMa 1o OropeTke, 0OMEH CBOMX PACTBOPOB C PACTBOPAMH CBOMX COCEIEH, OITHMOKU
NPY BBIYUCIICHUSX, [IPU TIEPETTUCHIBAHUM, TTOTEPSl YACTU OCaJIKa, POIMBAaHUE pacTBOPA
U T. 1. ['pyOblie ommOKr MOXKXHO OOHAPYKUTH 110 PE3KOMY OTKJIIOHEHHUIO MOTyUYEHHBIX
pE3yJIbTaTOB OT OXHUIAEMBIX WM 10 PE3KOMY OTKIOHEHHIO OT IOBTOPHO
BBIITOJTHEHHBIX aHAJIM30B. [ pyOble OIMOKN MOYHO BBISIBUTH Y UCKIIFOUUTb.

['pyObie ommoOKu (IIpoMaxu) — 3TO TPYObIE OIIMOKH, CHJIBHO MCKaKAOIIUE
pe3ynbTathl u3MepeHus. [Ipu 00paboTke 3KCIEPUMEHTAIBHBIX TAHHBIX Pe3yJIbTaThl C
rpyObIMH OIIMOKAMU JIOJKHBI ObITh BBISIBIICHBI K OTOPOIIICHBI.

Ciayyaiinas omuMOKa - 4acTh MOIPEIIHOCTH H3MEPEHHUs, W3MEHSIOIIAACS
CIly4ailHbIM 00pa3oM MpH MOBTOPHBIX U3MEPEHHUAX OJHOW M TOU K€ M3MEpSIeMOi
BennunHbl. ChydaiiHble TIOTPEHIHOCTH HE HWMEIOT ONPEeNICHHOrO 3Haka, B HX
TMIOSIBJICHUH OTCYTCTBYIOT JIFOOBIE 3aKOHOMEPHOCTH. VX HENb3s YCTpaHUTh BBEICHHUEM
Kakux-TMOO TOMPaBOK, HO OHH MOTYT OBbITh 3HAYUTENFHO YMEHBIICHBI TPH
MOBBIICHUN  THIATEIBHOCTH  PabOThl M YBEIMYEHMM YHCJIA —TapaulebHBIX
ONpEICTICHUM.
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BHyTpniadopaTopHbIii KOHTPOJIb KA4eCTBA KOJNYEeCTBEHHbIX ONpe/ieIeHn i

Kontpoab kadecrBa J1a00paTOPHBIX HCCJIENOBAHUI — 3TO CUCTEMA MeEp
KOJMYECTBEHHOM  OILICHKM  MPAaBUIBHOCTH  JaOOpaTOPHBIX  HCCIIEOBAHUM,
CUCTEMATUYECKOE BBISIBICHHE W YCTpAaHEHHE OIIHUOOK, 3a KOTOphIE OTBEYAECT
Jabopatopusi.

OTta cucremMa MEpONpPUATHN, KOTOPbIE HAIPaBJIECHbl KaK Ha OLEHKY TOrO,
JOCTaTOYHA JIM HAJEKHOCTh IOJY4YaeMbIX pE3yJbTaTOB I BbIJAYM HX
nabopaTopuel, TaK W Ha YCTPAaHEHHWE NPHUYMH HEYJOBJIETBOPUTEIBHBIX
XapaKTEPUCTHUK ITUX PE3YJIbTATOB.
enab KOHTPOJISI KavyecTBA
1. YcrpaneHue cucteMaTnyecKux OMMUOOK U CBEEHUE JO MUHUMYMa CIy4alHbIX
OIINOOK.

2. locTrkeHue ONTUMAJIBHBIX  CTAaHJAPTHBIX  YCJIOBHM  HCCIEAOBAHUS
OMOJIOTUYECKUX JKHJIKOCTEH BO BCEX JIA0OPATOPUSIX.
Buabl KOHTpOJIA KavecTBa:

1. MexnabopaTopHbIii KOHTPOJIb KA4eCTBA -

MPOBOAUTCS ~ ypPOBHE CHUCTEMBI 3lpaBooxpaHeHus Poccuiickoin ®enepannu,
ocymiecTisieTcss dDenepanbHoOil cuctemoil BHemHel oneHku kadecTBa (PCBOK)
[lenpt0 BHEIIHEW OLIEHKM KAadyecTBAa HUCCIEAOBAHUM SIBISETCA OLIEHKA CTEICHH
COMOCTaBUMOCTU PE3YyJIbTaTOB HCCJEJAOBAHMI, BBINOJHAEMBIX B Pa3JIMYHBIX
YUPEKICHUSIX 3PAaBOOXPAHEHHUS, 1 COOTBETCTBUSI X YCTAHOBJIEHHBIM HOPMaM.

2. BHyTpHn1a00paTOpHBIi KOHTPOJIb KAa4eCTBA -
npoBoauTcs Ha ypoBHE KJIJI, COCTOUT B MOCTOSHHOM (MOBCEOHEBHOM, B Ka)KIOU
AHATUMUYECKOU cepull) NPosedeHUU KOHMPOJIbHBIX MepONpUsmull.; UCCIeI0BaHUN
npo0 KOHTPOJIBHBIX MaTepuayioB. llenbio BHYTpHIa0OpaTOPHOTO KOHTPOJIS
KauecTBa  SABJISIETCS  OLIEHKA COOTBETCTBUSI  PE3YyJbTAaTOB  MCCIEAOBAaHUMN
YCTAHOBJICHHBIM  KpUTEpUsIM. BHYTpuIaboOpaTOpHbIi  KOHTPOJIb  KadyecTBa
o0s3aTeieH B OTHOLUEHWHM BCEX BHJOB HCCJIEJAOBAHMMA, BBINOJHAEMbIX B
J1a00paTOpuH.

BHyTpunaOopatopHblii  KOHTpOJIb ~ KauecTBa  MPEAyCMATPUBAET  OLEHKY
NEATEIbHOCTH BCEro MEIIEPCOHANa, YYaCTBYIOIIET0 B JI0AHAJIUTHYECKOM,
aHAJIMTUYECKOM U OCTAHAIMTUYECKOM 3Tanax paboThl:

- NIpEaHAINTUYECKH - Ha3HAaYeHUWE TeCcTa BpadyoOM, B3SITHE Marepuaa,
TpaHCTIOPTUPOBKA 00pasiia B 1aOOpaTOpHIo;

- aHAJIMTUYECKUN - UCClIeIoBaHre 00pasiia B JabopaTopuu;

- TIOCTAHAJIUTHUYECKUN - MHTEpIpETausl pPe3yJIbTaToB, AUArHo3 M JICYCHHE
NalMEHTA.

Ha mo6oM u3 3Tux 3TamoB paboThl BO3MOXHBI ommOku. [lorpemHocTs B
AHAJIMTUYECKOM MPOLECCE - 3TO BHYTPHMJIA00PATOPHBbIEC OIUMOKM, MOSIBICHUE U
NPEeAyNpexIeHUEe KOTOPhIX 3aBHUCUT TOJBKO OT paOOTHUKOB J1abOpaTOPHUU:
MOJATOTOBKa OOJILHOIO K HCCIEOBaHMI0, 3a00p TpoObl, €€ TMOArOTOBKA K
WCCJIEOBAHUIO, XpaHEHUe U T.1. Hp. CylecTBeHHOW NPUYUHON BO3HUKHOBEHHUS
NOTPENIHOCTE aHaluM3a SBISETCS HApYyIIEHHE YCIOBUM XpaHEeHHs Tpoo.
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JlnmutenbHOe CTOSTHUE CHIBOPOTKHU HAJl SPUTPOIIUTAMH MOXKET TMPUBECTH K CIIBUTAM
KOHIEHTpalii KOMIOHEHTOB. ChIBOpOTKAa JOJKHA OBITh  OT/AENIeHa OT
SPUTPOIUTOB HE MO3/IHEE JBYX YACOB TOCIE B3STUS KPOBHU.

PesynbraThl aHanmu3oB B OOJbIIEH Mepe 3aBUCAT OT WHAMBUIYaJIbHBIX
CIIOCOOHOCTEN 71ab0paTOPHOTO MEepcoHaNa, BaXXHBIM (DAKTOPOM TaKkKe SIBISETCS
KauyeCTBO MPUMEHSIEMbIX U3MEPUTEIIbHBIX HHCTPYMEHTOB.

Haunbonee dacTteie ommoOKH, HE 3aBUCAIIMEC OT pabOThl JabOpaTOpPUH, HO
UCKKAIOIINE  KOHEYHBIA  PE3yJbTaT  HA3bIBAIOTCI  BHEJIA00PATOPHBIMU
OLIMOKAMM.

Cy1miecTBEeHHBIM HCTOYHUKOM BHEJIA00PATOPHBIX OIIMOOK SIBISACTCS HE YYET
BPEMEHHU TIOCJICTHETO TpHeMa MHIIH OOJBHBIM, 3MOIMOHAIBHOE HAIPSIKEHUE,
MOJIOKEHUE Tena OONBHOTO MOTYT TOBIUATH HA PE3YJbTaThl HCCICIOBAHUMN
JUTIUIHOTO, YTJIAEBOAHOTO OOMEHOB, oO0mero Oenka, TOPMOHOB, (DaKTOPOB
CBEPTHIBaHUS KPOBH.

Brnusaue xapaktepa NUTaHUs, KAaYECTBEHHBIM COCTAaB IHUIIUM BaXeH IMPHU
UCCJICIOBAaHUM aKTUBHOCTH (pepMeHTOB T.K. Oosiee 130 GepMEHTOB MOABEPKEHBI
BIIUSIHUIO TUETHI.

Bpemst B3sTHS KpOBM BIMSIET Ha IOKa3aTEIM HCCIEIOBaHUS TEeMOTJIOOMHA,
MOYEBUHBI, 00mux munuaoB. Coaepxkanue Kanus, oOIero Oeyka, >Kejesa,
OmpyOrHa MOXET BapbUPOBATh B TCUEHUH Yaca.

OueHb cepbe3HOM TPOOJEMON SABISETCA BO3JCHCTBHE MEIUKAMEHTOB Ha
comepkaHME KOMIIOHEHTOB KpoBH. Her mipemapatoB, HE HW3MEHSIONIUX
nabopaTopHbIE TIOKA3aTeu, HO HEe JJISI BCEX YCTAaHOBJICH MEXaHWU3M JICUCTBHUS.

Bce BeimeykazanHbie  (PaKTOpHI TOTPENIHOCTEH CBS3aHBI C  COCTOSTHUEM
OOJIBHOTO.

[Ipu npoBeneHNN KOHTPOJIA KauecTBa J1abOpaTOPHBIX MCCIEAOBAHUN UCIOIb3YIOT
CIIEAYIOIIUE TEPMUHBI:

IIpaBuiabHOCTL W3MepeHMHd (CM. BbIlIe) - KAueCTBO HW3MEPEHUH,
oTpaXkarolee OJIM30CTh K HYJIK0 CUCTEMATUYECKUX MOTPEIIHOCTEH.

OO0mas BOCIPOM3BOAUMOCTD - KaUeCTBO M3MEPEHUH, OTpakaroliee OJIU30CTh
IpYyr K APYry BCEX M3MEPEHHH OJHOIO M TOrO e Marepuayia (ompenensiercs
BHYTPHUCEPUMHON U MEKCEPUMHON BOCITPOU3BOIUMOCTHIO).

KonTposbHbIii  MaTepuajs —  OJHOPOAHBIM  Marepual,  Ppe3yJIbTaThl
HCCIIEIOBAHNS KOTOPOTO UCITOIB3YIOTCS ISl OLIEHKHU MOTPENTHOCTH BBIITOJIHAEMOIO
AHAJIMTUYECKOTO U3MEPEHUSI.

Bujbl  KOHTPOJBHOrO Marepuaja: Opu  BHYTpUIaOOPaTOPHOM  KOHTPOJIE
WCIIOJB3YIOTCS KOHTPOJIbHBIE MAaTE€pUAIbl MPOMBIIUIEHHOTO IPUTOTOBJIEHUS,
JNOMYIIEHHbIE K TPUMEHEHHIO Ha TeppuTopun Poccum.

1. KonTposbHbie MaTepuabl MIPOMBIIIJIEHHOTO MPOU3BOACTBA c
UCCIICIOBAHHBIMU  (YCTAHOBJIEHHBIMHU)  3HAYCHHUSIMU  KOHTPOJHPYEMBIX
MapamMeTpoB -  MUCIHOJB3YIOTCS i1 KOHTPOJA  NPAaBWIBHOCTH U

BOCIIPONU3BOJANMOCTH PC3YJILTATOB na6opaT0pHoro aHaJin3a.
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2. KoHTpoJibHbIE MaTepHUabl MPOMBIIIJIEHHOTO MIPOU3BOJCTBA c
HEHUCCJIEJOBAHHBIMUA ~ 3HAQYEHUSIMU  KOHTPOJIMPYEMBIX  IApaMeTpoB  —
HCTOJIB3YIOTCS TOJBKO JJIs1 KOHTPOJISA BOCITPOU3BOJUMOCTH.

3. Ilpu HEBO3MOXXHOCTH MPUOOPECTH KOHTPOJIbHBIE MaTEPHUAIIBI TPOMBIIIICHHOTO
W3TOTOBJIEHUsI B  J1a0OpaTOpUud MOTYT HCHOJIb30BAaThCS  KOHTPOJIHHBIC
MaTepualbl, MPUTOTOBJICHHBIE W3 HEHCIIOJb30BAaHHBIX OCTATKOB O00pPa3lioB
MAIMEHTOB — CJIIMTHIE CHIBOPOTKHU, IJIa3Ma, Moda. VCIoab3yroTCsl TOJBKO MJIs
KOHTPOJISI BOCIIPOU3BOIUMOCTH.

KoHTposibHBIE MaTepHaIbl JOJHKHBI UCCIEA0OBATHCS TaK K€, KaK OOBIYHBIC MPOOBI

MALMEHTOB, TO €CTh B TEX K€ CEPUAX U TEX JKE YCIOBUSIX.

IHorpemiHOCT, M3MepeHMsl — OTKIOHCHUE PE3yJbTaTa MU3MEpPEHUs OT

WCTUHHOTO  3HAQUYEHUs  M3MEPSAEMOM  BEJIMYMHBL.  Buael  morpemHocTen:

CUCTEMaTUYeCKas, CIydaitHas, rpyoas.

JTanbl NPOBEACHHUSA BHYTPHJIA0OPATOPHOr0 KOHTPOJIS KAYeCTBA KAXKI0H
METOJAMKH HCCJIeI0BAHUSA

BBeneHne u ocylecTBI€HHE BHYTPUIA0OPAaTOPHOTO KOHTPOJS KadyecTBa AJis
KQ)KJI0OM U3 METOJIUK COCTOUT U3 TPEX MOCIIEIOBATEIbHBIX CTAAMM.

1. OueHka BHyTpHUCEPUIHON BOCIIPOM3BOUMOCTH METOIUKH.

2. OueHka CUCTEMATHYECKOM MOrPENIHOCTH W O0IIel BOCHPOM3BOAMMOCTU
METOJIMKH, TOCTPOCHUSI KOHTPOIBHOU KapThl.

3. IlpoBeneHue OnepaTMBHOIO (TEKYIIEr0) KOHTPOJS KadyecTBa pPe3yibTaTOB
7a00paTOPHBIX UCCIICIOBAHUN B KaXKI0M aHATUTUYECKON Cepuu
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OueHka BHYTPHUCEPUITHON BOCIIPOU3BOAUMOCTH METOAUKH

BrlnonHseTcs ¢ UCnoib30BaHUEM MPOOBI MAIMEHTA WK KOHTPOJIBHOTO MaTepuasa
CO 3HAYEHUSIMU ONPENEIISIEMOTO MTOKA3aTeNsl B HOPMAJIbHOM JIMAIla30He.
IIpoBogutca 10 w3MepeHMil ONpenensseMOoro Mokas3aTenss B OJHOM H TOM e
Marepuaie, B OJHOM W TOW XK€ aHaIuTU4ecKoh cepuu. M3 momydeHHwsix 10
pe3ynbTaToB no gopMynaMm 1-3 paccuutbiBaeTcs KOdPHUIMEHT BHYTPUCEPUMHON
Bapuauuu Meroauku (CV) u npoBepsieTcsl ¢ MPEeAEIbHO JOIYCTUMBIM 3HAYEHUEM
Koad¢uimeHTa A JAHHOTO IOKaszaTessl, MPUYeM OH JOJDKEH HE IPEBBIIIATh
MTOJIOBUHBI TIPEIETHHO TOTycTUMOTo 3HaYeHUS CV 6, < 0,5 * CV.

Ecnu 3TO HEpaBEHCTBO HE BBINOJHAETCS, CIEAYET MPOBECTU PAOOTy MO CHIKEHHIO
BHYTPUCEPHUIHON Bapualliy JaHHON METOAMKH WU BBIOPATh APYTYI0 METOIUKY
OIIpPEAECIICHUS JTAHHOTO IoKasareis c Jy4IIen BHYTPUCEPUUHON
BOCIIPOU3BOIUMOCTBIO.

Ecnu BHyTpucepuiiHas Bapualus METOOUKH OTBEYAET YCTAHOBIECHHBIM HOpPMaM,
MEPEXOIAT K CIAEAYIOIIEH CTauu.

Cpeonekeadpamuueckoe omknonenue (S) paccuuTbiBaeTcs 1o ¢popmye 1:

g (Xi _Y)Z
S= —— (D,

rae X — cpenHee apu()METUUECKOE PE3YIbTATOB U3MEPEHHIA, BBICUUTBHIBAETCS O
dbopmye 2:

n
DX
_ izl

A==

Koagppuuyuenm sapuayuu (CV) pacCUnuTBHIBAIOT CICAYIOIMIMM 00pa3oMm:
S
X (3)

2. CamocTosiTe/IbHAsA padoTa:
1. PaGota ¢ yueOHbIM TEKCTOM.
[IpounTaiite yueOHbIN TekCT «llorpemHOCTH W OMMOKH KOJIWYECTBEHHOTO
aHanu3ay. BelnonHuTe 3a1aHus:
1. B xonme THTpOBaHUS MOITYYEHBI CIEAYIONINE PE3YIbTATHI
V= 5,1mim; Vo= 4,5mm1; Vi= 5,0 M onieHUTEe MX MPaBUWIBHOCTH, HAIUYWE
OIIMOOK.
2. I3 mepeuHsi MPUYUH BBI3BIBAIOIIUX OIIMOKKA BBHIOEPUTE T€ MPUYMHBI, KOTOPHIC
BBI3BIBAIOT CUCTEMATHYECKUE, TPYObIe, CITydaitHbIe OITMOKH:
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IpuuunbI Bua onmmmoxkn
OmmoOKy B pacueTax

HerouHoe numneTrpoBaHue

HemnpaBuiibHOE CUMTHIBAHUE PE3YJIHTATOB aHAIN3A
HeOpe)xHOCTh B MPOBEICHUN METOIMKHU UCCIICTIOBAHUS
HectaOnibHOCTH (POTOMETPUUECKHX MTPUOOPOB

OnuH pe3ynbTaT BRIXOAUT 32 MPEJIEIIbl ONPEICICHUN

[Tpounraiite yueOHbIN TekcT «BHYTpHriIabopaTOpHBIA KOHTPOJIb KaueCTBa» U
OTBETHTE IMMMCHMEHHO HA BOIIPOCHI:
— Cxakoil 1eJbI0 MPOBOJSAT KOHTPOJIb Ka4eCTBa JJa0OPATOPHBIX UCCIIEIOBAHUI B
nadopatopuu?
— [lpuuuHbl, BRI3BIBAIOIIME BOSHUKHOBEHUE BHYTPUIIA0OPATOPHBIX U
BHEJIA00PATOPHBIX OMIMOOK?
— B yem oTiinuKe NOHATUI MPaBUIIBHOCTU U BOCIIPOU3BOIMMOCTH METOIUKH?

2. [IpakTuyeckas padora «OueHka BHyTPUCEPHIIHOI BOCTIPOU3BOAUMOCTH
METOAUKH

3ananue:

OueHuTe BHYTPUCEPUIHYIO BOCITPOU3BOAUMOCTD METOJIMKH OTPEICIICHUS
XJIOPUJIOB MIPU MIPOBEJECHUU BHYTPUIA00PATOPHOTO KOHTPOJISA.

Paccuuraiite Xcp, S, CV.

IIpeaeabHo fonmycTUMOE 3HAYEeHUE KOI(PPHUUHMEHTA A/ JAHHOI0
NoKa3areJi :

CVyo naa xamopuaoB = 3,6%,

Ner/ri | X, mmoub/nt X - Xep X- ch)2
l. 98
2. 102
3. 100
4, 101
3. 102
6. 98
7. 100
8 99
9 98
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10.

102

Ilpumep pewenus 3adanun
Xcep =1000/10 =100

Nori/m | X, MMoOIB/71 X - Xep X - ch)2
1. 98 2 4
2. 102 2 4
3. 100 0 0
4. 101 1 1
5. 102 2 4
6. 98 2 4
7. 100 0 0
8. 99 1 1
9. 98 2 4
10. 102 2 4
¥x = 1000 26

Paccuuraiite Xcp, S, CV.

SZI%:\D,%M

oV =27 100% = 1.7%
100

CVio oas XJaopuaoB =
3,6%, clieqoBaTEIbLHO
BHYTpHUCEpUIHAS
BapUaIysi METOAUKH
OTpEeIeTICHUS XJIOPHUIOB
HE MPEBBIIIACT
YCTAHOBJICHHBIE HOPMBI
1 MOKHO MEPEXOAUTH KO
BTOPOMY JTarly.

3anaﬂne AJIA CAMOCTOATCIBHOI'O PCIICHUA

OrneHuTe BHYTPHCEPUUHYIO BOCIPOU3BOJUMOCTH METOJUKHU OMPEICICHUS
oO1ero 6mmmpyOrHa MpU MPOBEICHUH BHYTPHUIA00PATOPHOTO KOHTPOJIS.

[IpenensHo nomycTrMoe 3HaYeHUE KoddunmeHTa 11 gaHHoTo nmokazarens: CVy

obmiero ompyouna = 18%.
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Ner/rt | X, MKMOIIB/1 X - Xep (X— ch)2
1. 15
2. 13
3. 15
4. 18
5. 17
6. 16
7. 18
8. 18
9. 16
10. 14

4. IlonBeneHune NTOroB.
3amuTa BBITOJHEHHBIX PEaKIUi.
[IpoBepka opopmieHust pabOThI B TETPAIH Y IPENOIABATEINS.

5. JlomamHee 3a1aHune
(1) c. 275 - 280, 288 - 291.
CamocTosiTenbHast paboTa CTYJIEHTOB:

IMPAKTUYECKOE 3AHATHE 12. KOHTPOJIb KAYECTBA
JABOPATOPHBIX UCCJIEJOBAHUI

3HaveHNe TeMBI:

Brlinonsss kInHUYEcKue J1abopaTopHbIe UCCIEOBAHUS, 000N CIICITHATIUCT
CTPEMHTHCS TOOUTHCSI COOTBETCTBUS PE3YIbTATOB UCCIEAOBAHUS OMOJIOTHYECKOTO
MaTepuania UCTHHHOMY 3HAYEHHUIO OMpPENeIeMOro KOMIIOHEHTa. TOJIBKO B 3TOM
clydae pe3yiabTaThl HCCIAEAOBaHWN OyayT TpaBWIBHO OTpakaTh TCUYCHHE
MATOJIOTHYECKOTO Tporiecca Wi 3HPEKTUBHOCTh METUKAMEHTO3HOTO JICUCHUSI.

BwmecTe ¢ Tem M3BeCTHO, YTO HA PE3yNbTaThl Ja0OPATOPHBIX HCCIICIOBAHHMA
BIUSIOT OYEHb MHOTHE (AKTOpPBI, HCKAXKAIOIIHE Pe3ylbTaThl Ja0OPATOPHOTO
WCCJICIOBAHMSI, MEIIAIOIINE TOYHOMY OTPAKCHHIO PE3YIbTaTOB HCCIIEIYEMOTO
KoMIioHeHTa. Ha mo0oM u3 stamoB iabopaTopHOro aHaiusa, 10 3adopa mpod
OMOJOTUYECKOTO MaTepualia WM BO Bpemsi 3a0opa Tpo0 MOTyT MPOH30UTH
COOBITHSI, KOTOpBIE CIIOCOOHBI TPUBECTH K OIIMOKaM B JIUAarHOCTHKE,
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HEMPAaBWJILHOMY JICUEHHUIO U (DaTalbHOMY MCXO01y. TakuM 0Opa3oM Bech MPOLECC
7a00paTOPHOTO HCCIIEOBAHUS, a TaKXKE MPEIIISCTBYIONIME U TOCIEIYIOUIHe
MaHUITYJISIUH, TPOLEAYPHl JOJDKHBI IMOJHOCTHIO KOHTPOJIUPOBATHCS MJS TOTO,
4TOObI OLIEHUTh M IO BO3MOXKHOCTH YCTPAHHUTH BO3JIEHCTBHE BCEX MENIAIOIINX
TOYHOCTH PE3YIBTATOB (PaKTOPOB.

Ha ocHoBe TeopeTnueckux 3HAHUN U MPAKTUYECKUX YMEHHUI oOydaroniuiics

JOJIKEH
3HATD!

—  NPUHIUIBI TOCTPOEHUS KapT KOHTPOJISI KAYeCTBa,

—  KpUTEPUH OLICHKU MOJTYUYECHHBIX JAHHBIX MO KapTe KOHTPOJISI KaueCTBa.
YMeETh!

— TOCTPOEHUE KOHTPOJIbHOMN KAPTHI;

— OLICHMBATh CUCTEMATUYECKYIO MMOIPEIIHOCTh U OOIIYI0 BOCIPOU3BOIUMOCTh

METOJIUKH IO KOHTPOJBHOU KapTe;
osjaaaers OK u IIK:

OK 1. IloHumaTh CyIIHOCTh U COIMAJIbHYIO 3HAYMMOCTh CBOEH Oymyliein
npodeccuu, MposIBIISATh K HEM YCTONYMUBBINA UHTEPEC.

OK 2. Opranu3oBbiBaTh COOCTBEHHYIO JI€ATEIbHOCTh, BHIOMPATh TUIIOBBIC
METO/bl M CIOCOOBI BBHITIOJIHEHUSI MPOQPECCHOHANBHBIX 3aJlad, OICHUBATh HX
3 PEKTUBHOCTD U KA4E€CTBO.

OK 11. boiTh roToBbIM OpaTh Ha ce0s HPABCTBEHHBIC 00S3aTENIbCTBA IO
OTHOILIEHHUIO K MPUPOE, OOLIECTBY U YEIIOBEKY.

I[IK 1.2. IIpoBomuth nabopaTOpHbIE OOMICKIMHUYECKUE HCCIICTOBAHUS
OMOJIOTUYECKUX MaTEPUAJIOB; Y4aCTBOBATh B KOHTPOJIE Ka4eCTBa.

I[IK 2.3. IlpoBoauth oOIMIA aHAIM3 KPOBU U JIOMOJHUTEILHBIC
reMaToJIOTUYECKHE UCCIIEIOBAaHUS; y4aCTBOBATh B KOHTPOJIE KaYEeCTBA.

I[IK 3.1 ToroButrh paboyee MeCTO Mg MPOBEICHUS J1aOOPATOPHBIX
OMOXMMHYECKUX MCCIIEJOBAHUIA.

I[IK 3.2 IIpoBoauTh J1abopaTopHble OMOXMMHUYECKHME HCCIEI0BAHUS
OMOJIOTUYECKUX MaTEpPUAJIOB; Y4aCTBOBATh B KOHTPOJIE KaueCTBa.

I[IK 4.2. TIlpoBoguth  naboOpaTOpHbIE  MHKPOOMOJIOTMYECKHE U
MMMYHOJIOTHYECKHE UCCIIEIOBAHUS OMOJOTUYECKUX MAaTepHaoB, MPOO OOBEKTOB
BHEIIHEHN CPe/Ibl U MUILEBBIX MTPOAYKTOB; YYaCTBOBATH B KOHTPOJIE KAUECTRA.

0J151 MEOUYUHCKO20 MEXHOI02d

I[IK 7.1. ToroButh pabodee MeCTO M ammaparypy s MPOBEICHUS
KJIIMHUYECKHUX J1a00paTOPHBIX UCCIICTOBAHHM.

K 7.2. OcymiecTBIsATh  BBICOKOTEXHOJIOTUYHBIE KIMHUYECKUE
1abopaTOpPHBIE UCCIIEIOBAHUS OMOJIOTHUECKIX MAaTEPUAJIOB.

I[IK 7.3 IIpoBoauTh KOHTPOJb KayecTBa BBICOKOTEXHOJOTHYHBIX
KJIIMHUYECKHUX J1a00paTOpHBIX UCCIIEI0BAHUM.

[IK 7.4 uddepenupoBarsb pe3yiabTaThl MPOBEACHHBIX HCCIEAOBAHUMN C
MO3UIIMU HOPMa - TATOJIOTHSI.

[IK 7.5 PeructprupoBath pe3yJbTaThl IPOBEICHHBIX UCCIEIOBAHUMN.
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ILian U3YICHHUSA TEMbI:

1. AKTyanu3anusi SHAHHUK:

1. Kakue ommOKy BO3HHKAIOT Ha PAa3HbIX 3TallaX KOJINYCCTBCHHBIX OHpGI[CJ'IQHI’Iﬁ?
2. OxapaKTepI/ByﬁTe OIHI/I6KI/I, BO3HHUKAIOMIUC HA PA3HBIX 3TAIldaX KOJINYCCTBCHHBIX

OIIPEICIICHUM.

3. C kako#i 1enplo B 1a00paTOpUU MPOBOAAT KOHTPOJIb KauyecTBa J1aOOPATOPHBIX

HUCCJIETOBAHUI?

4. Kak mpoBOIUTH CTaTUCTHUYECKYIO OOpabOTKY pe3ylbTaTOB KOJIWYECTBEHHOTO
OTIpE/IETICHUS] aHAJIM30B: pacyeT CPEeIHEro apu(MeTHYecKoro MOTPEIIHOCTEH;
BOCITPOU3BOJAMMOCTb, CTAHAAPTHOI'O OTKJIOHEHHUS?

2. Coep:xaHue TeMbI:

ITocTpoeHue KOHTPOJIbHOU KAPTHI

OcymiecTBieHre BHYTPHUIA0OPATOPHOTO KOHTPOJS KadecTBa IS KakIOH U3
METOJIMK COCTOSIT U3 TPEX MOCJICA0BATEIbHBIX CTANN;
1. OneHKa BHYTpUCEPUITHON BOCTIPOU3BOIMMOCTH METOUKH.

2. OI_[CHKa CHUCTEMaTUYECCKOM

MOTPENTHOCTH u oOrein
BOIIPOU3BOAMMOCTH
METOJIUKH, MIOCTPOCHHE

KOHTPOJIBHBIX KapT,

3. IlpoBenenne  ONEPATUBHOIO

(TeKymiero) KOHTpPOJIsi KayecTBa

pPE3YIBTATOB

71a00paTOPHBIX UCCIICOBAaHUN B

KaXJI0l aHAJIIMTUYECKOU CEpHUH.
Jns  pewmeHuss  BTOPOM

3a71a4u - IIOCTPOCHUE
KOHTPOJIbHON KapThl
BBIIIOJIHAETCS CIIEYIOLIEe:

Jlost KaXXJ10TO u3
MAaTE€pUAJIOB C HCIOJIb30BAHUEM
PAaCCYUTAHHBIX 3HAYCHU I
CTPOSIT KOHTPOJIBHYIO  KapTy.
KonTtponbpHas KapTa

npeacTaBisgeT co0oi rpaduk, Ha
ocu albcoucc  OTKIIAABIBAIOT
HOMEpP AaHAJUTUYECKOU CEPUU

FNWHUKO-AWarHoCTUYeCKan Naooparopua Al

BHYTPUNAEOPATOPHBIN
KOHTpONb Ka4decTBa

Tecm AnsByrue WV 3%
Memod € DpOMKDe30MoBbIM 3eNeHbIM
Hopma 38 - 54 rin

KoHmponweHas kKapma

Oatal« ||| e|s]elr|a]a]e]efe]ale]alw]alalo|ele|alala|a|s]o|a]a]e]

+25 F.

+ 15

_—
i

T ———

Kep.

| et

-2 5

-368

(unn  gaty), a Ha OCH OpJMHAT 3HAYCHHS OIpPEAEISEMOro IoKas3aTeisl B
KOHTPOJIbHOM MaTepuaiie. YUepe3 cepelnHy OCH OpPAWMHAT NPOBOLAT JIMHUIO,
COOTBETCTBYIOIIYIO CpeIHEN apudmMeTnueckoi BennduHe X, U mapauieIbHO dTOU
JIMHUM OTMEYAIOT JIMHUH, COOTBETCTBYIOIINE KOHTPOJIBHBIM IIpEIeIiaMm:
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X+1S - xoHTpodBHBIA Npenen «l cpeaHee KBagpaTHUECKOE OTKIOHEHHEY;
X£2S - KOHTPOJBHBIA PEAET «2 CPEIHUX KBAAPATUUECKUX OTKIOHEHU»; X£3S -
KOHTPOJIBHBIN Mpenelt «3 CpeTHUX KBAAPATUUECKUX OTKIIOHECHHI.

OuneHky TMOJyYeHHBIX Ppe3yJbTaTOB MPOBOAAT C  HMCIOJb30BAHHEM
KOHTPOJIBLHBIX NpaBu (npu3Hakos) Westgard:

- €CJIM HU OJIMH KOHTPOJIbHBIA pe3ylbTaT HE MpeBbIMIAeT mpeaensl X+2S, To
aHaJIUTUYECKass cepusl HAXOJMUTCS TMOJ KOHTPOJEM, BOCIPOU3BOAUMOCTh
yAOBJIETBOpUTENbHAA. Eciaum oOIMH pe3yJbTaT MPEBBINIACT JaHHBIA Mpesen,
KOHTPOJIbHBIE JaHHBIE TPOBEPSIIOTCS IPU MOMOIIHU CIETYIOIUX TPABUIL:

Kpurepuu u ero onucanue Tun ommoOku

12s | Oaun pe3ynbTaT B CEPUU BbIIIEN 3a Mpeaeiabl X£2S

Curnan s IpUMEHEHUs KPUTEPHUEB: MPOBEPSIETCS
MOCJEA0BATEILHO HAJIMYKME BCEX HIKECIIETYIOIIUX
MPU3HAKOB, W aHAJIUTUYECKAsl CEpHUsl IMPU3HAETCS
HEYJIOBJICTBOPUTEILHOM, €CIIU MPUCYTCTBYIOT XOTS
ObI OJIUH U3 HUX.

13s | oauH pe3yabTat B CEpUM BBINIEI 3a Ipeaeiibl X+3S | ciydaiinas

22S |7Ba TOCJENOBATEIbHBIX pe3yjbTaTa B CEPUH | CUCTEMaTUUYECKas
BBILILIM 32 npenenbl X+2S wim X-2S

41s | Yerslpe MOCIEAOBATENBHBIX peE3ylbTaTa B CEPHUH | CHCTEMAaTHYECKAs
BBIILIM 32 npenenbl X+1S wm X-1S

10x JlecsaTp 1OCIeI0BaTENbHBIX W3MEPEHHUM JIEKAT 10 | CHCTEMATHYECKAs
OJIHY CTOPOHY OT XCp

*MOXKET IMPUMCHATBHCA CaMOCTOATCIBHO.

B Tom ciay4dae, ecoiM cepusi NPU3HAETCH HEYAOBJECTBOPUTEJILHON aHaAJIM3
NPHOCTAHABJIUBAKT, BbIABJIAIT W YCTPAHAKT BO3MOKHbIC TPHYHHBI
omnOku. IIpoObl, mNpoaHAJM3UPOBAHHBICE B JTOM CEPUM AHATUIUPYIOT
MOBTOPHO.
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CamocrosiTeibHas padora.

1. PaGoTa ¢ y4eOHbIM TEKCTOM.

[IpounTaiite yueOHsblIii TeKCT «I10CTpOEHNE KOHTPOJIBHON KapThI».
3aKOHCIIEKTUPYUTE B TETPaIl KOHTPOJIbHBIE MpaBuia (mpu3Haku) Westgard.
2. IlocTpoeHue KOHTPOJIbHOI KAPTHI U OLIEHKA MOJyYEHHBIX PE3YyIbTaTOB,

UCIIOJIb3YsI KOHTPOJIbHBIE MTpaBuia (mpusHakoB) Westgard.

OHCHI/ITC BHYTpHCCPHﬁHYIO BOCITPOU3BOAUMOCTb MCTOJAUKH OIIPCACICHUA 06HICFO

Oenka.

Ne ni/m X, rla X —Xep (X = Xep)
1. 69
2. 73
3. 70
4. 69
5. 72
6. 72
7. 71
8. 73
9. 70
10. 69
11. 73
12. 73
13. 75
14. 74
15. 76
16. 77
17. 75
18. 77
19. 73
20. 72

1. ITocTpoiiTe KOHTPOJIBHYIO KapTy, paccunTaB X+1S; X+2S; X+38S.

2. OneHATe TOJNyYEHHBIC PE3yJbTaThl HCIOJB3YS KOHTPOJIbHBIC TIpaBHIIa
(mpusHakoB) Westgard.

4. IloaBeneHue UTOTOB.

3amura BbITOJHEHHBIX PEaKIU.
[TpoBepka opopmieHust paboThl B TETPAAH Y MIPENOIaBaTeIs.
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5. lomainHee 3aaHue
(1) c. 281 - 288.
CamocTosiTenbHas paboTa CTYJICHTOB:
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BOl'[pOCLI AJIA MOATOTOBKH K HTOIOBOMY 3aHATHIO

1. ®PU3MKO-XUMHYECKHE METO/IbI AHATIN3A: IEPEUUCIIUTD, OXAPAKTEPU30BaATh.
. MeTroapl (hOTOMETPUYECKOTO aHAIN3a: KpaTKasi XapaKTepUCTUKA.
. [Ipunun padoTel 1 npasuia noaroroBku GIKa k padore.

. [IpunIIMIIBI TOCTpOEHUS KanuOpoBoyHOro rpaduka s GOKa.

2

3

4

5. Knaccudukanus 1abopaTopHbIX OMIMOOK.

6. [Ipu4urHBI BO3HUKHOBEHUS 1a00PaTOPHBIX OIIUOOK.

7. OGHapyXeHre U IPEeIyIPEKISHNE CHCTEMAaTUIECKUX OINOOK.

8. XapaKkTepuCTHKa KpUTEPUEB KOHTPOJISI KaueCcTBA TaOOPATOPHBIX UCCIEAOBAHUIMI
(MpaBUILHOCTH, BOCTIPOU3BOAUMOCTD).

9. OnieHKa BHyTpUCEPUHHON BOCIIPOU3BOIUMOCTHA METOIMKU IIPU NIPOBEIEHUU
BHyTpHs1abopaTtopHoro koutpoia. Pacuer: Xcp, S, CV.

10. Kputepnun OLieHKM pe3yapTaTOB BHYTPEHHETO KOHTPOJISA Ka4eCTBa 110

KOHTpOHBHOﬁ KapTec.
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No
/o

/o

1

OcHoBHas JuTEpaTypa

KoJu-Bo 3x3emnisipoB

Ha

oundauorexke kadeape

HaunmenoBanue, B ABTOP(-bI), MecTo M31aHu, B
U3/1aHUsA COCTABUTEJb(- M31aTEJbCTBO,
H), rojg
peaaxkTop(-bi)

2 3 4 5
DOU3NKO-XUMHUICCKHUE JI. M. Pocros v/]] : 36
METOJIbl UCCIIEAOBAHUS U [TycroBanoBa, denuxc, 2014.

TEXHHKA JIA0OPaTOPHBIX I.E.
. Hukanoposa
pabort : yuel. mocobue
JlonmoiHUuTeIbHAS JIUTEpaTypa
HaumeHnoBaHue, BU U3TAHUS ABTOpP(-BI), MecTto
cocTaBUTedb( M3JIaHHI,
-H), N31aTeJIbCTB
penaxkrTop(- 0, roJ
bl)
2 3 4

OCHOBBI TEXHHUKH J1a00PaTOPHBIX coct. E. H. Kpacnosipck :
pabort [DnexkTpoHHbIHN pecypc] : yued. mocodue  Kazakopa KpacI'MYV,
JU1st oOy4aromuxcst 1o crenuaibaoct 31.02.03 - 2015.
JlaGopaTopHasi AuarHocTuka (ouHas popma
oOyuenus). - Pexxum nocryna:
http://krasgmu.vmede.ru/index.php?page[commo
n]=elib&cat=&res 1d=52823
DU3UKO-XUMHYECKUE METOJIbI MccieioBadust 1 cocT. E. H. Kpacnosipck :
TEeXHHKA JIaDopaTOpHbBIX paboT [DnekTponusiii  Kazakosa, JI. KpacI' MYV,
pecypc] : 6. MeTo. yKa3zaHUil s B. 2015.
00y4JaroIIUXCs K MPAKT. 3aHATUSAM 10 PocroBuesa

cnenuanbHocT 31.02.03 - JlaboparopHas
nuartocTuka (ounas gopma odyuenus). Y. 1. -
Pexxum gocryna:
http://krasgmu.vmede.ru/index.php?page[commo
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http://krasgmu.ru/index.php?page%5bcommon%5d=elib&cat=catalog&res_id=47201
http://krasgmu.ru/index.php?page%5bcommon%5d=elib&cat=catalog&res_id=47201
http://krasgmu.ru/index.php?page%5bcommon%5d=elib&cat=catalog&res_id=47201
http://krasgmu.ru/index.php?page%5bcommon%5d=elib&cat=catalog&res_id=47201
http://krasgmu.ru/index.php?page%5bcommon%5d=elib&cat=catalog&res_id=52823
http://krasgmu.ru/index.php?page%5bcommon%5d=elib&cat=catalog&res_id=52823
http://krasgmu.ru/index.php?page%5bcommon%5d=elib&cat=catalog&res_id=52975
http://krasgmu.ru/index.php?page%5bcommon%5d=elib&cat=catalog&res_id=52975

n]=elib&cat=&res_1d=52975

3 Xumus : yueOHUK JI. M. M.: 36
[TyctoBanoa, KHOPYC,
. E. 2014.
Hukanoposa

J1IeKTPOHHbIE PEeCYPChI:

1. OBC KpacI’'MY "Colibris";
2. ObC KoHCynbTaHT CTYAEHTA;
3. OBC iBooks;

4. OHB eLibrary
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http://krasgmu.ru/index.php?page%5bcommon%5d=elib&cat=catalog&res_id=47156

Tunorpadpus KpacT'MY
3aka3 Ne 8111

660022, r.KpacHosapck, yn.I1.2Kene3Hska, 1





