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1. TACIIOPT PABOYEHN MTPOI'PAMMBbBI YYEBHOM JTUCITUILJIAHBI
«PU3NKO-XMMHUYECKHE METOAbI NCCJIeJOBAHUA U TEXHUKA
J1a00opaTopHbIX padoT»

1.1. OobaacTp npuMeHeHHus padovell MPOrpaMMbl

Pabouast mporpamma y4eOHOM JUCHUIUIMHBI SIBJISETCS YacCThIO MPOrpPaMMBbI
MOATOTOBKM CHELUAINCTOB cpeaHero 3BeHa B cooTBerctBun ¢ PI'OC mno
cnenuainbHocT CITO 31.02.03/1a00paTopHasi AMATHOCTHKA.

PaGouast mporpamMmma y4eOHOM AMCIHUIUIMHBI MOKET OBITh MCIIOJIh30BaHA TPU
pa3paboTKe IporpaMm JOMOJHUTEIBHOTO MPodeCCHOHATBFHOTO 00pa30BaHusl.

1.2. Mecto y4yeOHOIl IUCHUIUVIMHBI B CTPYKTYpe NPOrpamMMbl MOATOTOBKH

CIeNUAJNCTOB CPeIHero 3BeHa:

VYyebnas auciuiuiiHa «DOU3UKO-XUMHUYECKHUE METOJbl HUCCIENOBAHUS U
TEXHUKa J1Ta0OPaTOPHBIX PA0OTHSIBISETCS YACThbIO IMKJIA 0OIIenpodhecCHOHATBHBIX
JUCLUTLINH.

1.3. Ieau u 3agaym y4eOHOM JMCHUILUIMHBI — TPe0OBAHUA K pe3yabTaraMm
OCBOCHUSA YUeOHOM TMCIUIIHHbI:
B pe3ynbraTte ocBoeHUs y4eOHOM MUCIUIIIMHBI O0y4arOUUACs TOIKEH YMETh:

— TOTOBUTH pabodee MecTo, Mocyay, OOOpynOBaHUE Uil NPOBEACHUS
aHAJIM30B C COOJIOJICHUEM TEXHUKH O€30MacHOCTH W MPOTHUBOMOKAPHOU
0e30I1aCHOCTH;

— BBIIIOJHSATH OCHOBHBIE oneparuu, MPEAIIECTBYIOIINE W
COMYTCTBYIOILME MTPOBEACHUIO J1a00OPATOPHBIX UCCIET0BAHMIA;

— BIAJETh NPAKTUUYECKUMHM HAaBbIKAMH TMPOBEJICHUS KAaye€CTBEHHOTO U
KOJMYECTBEHHOTO aHajiu3a METOJaMH, He TpEeOYIOUUMHU CIIOXKHOTO
COBPEMEHHOTO 000pYIOBaHMUS;

— TOTOBUTH MPUOOPHI K TaOOPATOPHBIM UCCIIEIOBAHUSM;

— pabotath Ha  (QoToMeTpax,  CHEeKTpohOTOMETpax,  HOHOMEpax,
aHaIN3aTopax;

— MPOBOAMWTH KaJUOPOBKY MEpPHON MOCYJbl, CTaTUCTUYECKYIO O00pabOTKy
pEe3yJbTAaTOB KOJUYECTBEHHOTO aHaIn3a, OIEHUBATh BOCIPOU3BOIUMOCTD
Y TIPaBWJIHLHOCTD aHAJN3A.

B pesynbTaTe ocBoeHUs y4eOHON AUCITUTUTMHBI 00YYarOIIUIICS JOKEH 3HATH:

— YCTpPOMCTBO  JIabOpaTopwii  pas3au4yHOro  THMa,  JabopaTopHoe
000pyI0BaHUE U armaparypy;

— MpaBWia TEXHUKH OE30MAaCHOCTU TMpU MPOBEACHUU JAOOPATOPHBIX
UCCJIEIOBAHUN B KJIIMHHUKO-IMAarHOCTHUECKUX JAOOpaTOpHUsAX pPa3IUYHOTO
npoduiIs U CAHUTAPHO-TUTUEHUYECKUX JTA00PATOPHSIX;

— TEOPETUYECKHUE OCHOBBI JTA0OPATOPHBIX UCCIICTOBAHUM, OCHOBHBIC
MPUHLINIBI U METO/IbI KAY€CTBEHHOTO U KOJIMYECTBEHHOTO aHAJIN3a;

— KJacCH(pHUKAIMIO METOIOB (PHU3UKO-XMMHUYECKOT0 aHaAIN3a;

— 3aKOHbI FEOMETPUYECKON ONTUKMU;

— TPUHIUIIBI PaOOTHI MUKPOCKOTIA;



— TOHATHS IUCIIEPCUU CBETA, CIIEKTPA;

— OCHOBHOM 3aKOH CBETOIOIJIOLICHHUS;

— CYUIHOCTb dboTomMeTpUIECKuX, ANEKTPOMETPUUYECKHUX,
XpomaTorpaduuecKux METO/I0B;

— TMPUHIMIBI pabOTHl HOHOMEPOB, (POTOMETPOB, CIIEKTPOPOTOMETPOB;

— COBPEMEHHBIE METO/Ibl aHAJIN3A;

— TOHATHS JIIOMUHECIICHIINH, (PITyOPECLICHIINH;

— METOJMKH CTaTHCTUYECKON 00pabOTKH pe3yNbTaToOB KOJMYECTBEHHBIX
ONpENEICHUN, TMPOBEACHUS  KOHTPOJII  KAayeCTBA  BBIIIOJIHEHHBIX
UCCJIeIOBAHUM, aHAIN3a OIHUOOK U KOPPUTUPYIOIIUE JEHCTBHUS.

B pesyabrare ocBoeHHMsi Y4eOHOW JUCHUILVIMHBI O0yYAIOUIUICH JTOJIZKEH
¢dopmupoBats 00mue U NpodecCHOHAIbHBbIE KOMIIETeHIUM:

OK 1.IloHuMaTh CYIIHOCTh M COLMAJIBHYIO 3HAYMMOCTh CBOEHM Oymyuiei
npodeccun, MposIBIATH K HEW YCTOMUMBBIA HHTEPEC.

OK 2.Opranu3oBbelBaTh COOCTBEHHYIO JESTEIBHOCTb, BbIOMpATh TUIIOBBIC
METOJbl M CHOCOOBI BBINOJHEHUS MPO(PECCHOHAIBHBIX 33a7ay, OLEHUBATh UX
3(PEeKTUBHOCTH U KAa4E€CTBO.

OK 3.1IpuHnMare pemeHuss B CTaHIAPTHBIX U HECTAHAAPTHBIX CUTYalHUsAX H
HECTH 332 HUX OTBETCTBEHHOCTb.

OK 4. OcymiecTBisTh NOUCK M HUCIOJIb30BAHKME HMH(OpMALUU, HEOOXOIUMOMN
U1t 3 (PEKTUBHOTO BBIMOJIHEHUS TPO(PECCHOHANIBHBIX 3a/1a4, TPO(HECCHOHATBHOTO U
JUYHOCTHOT'O Pa3BUTHS.

OK 5.Hcnonp30BaTh MHPOPMAIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTMH B
po(heCCUOHATILHON S TENIbHOCTH.

OK 6.PaGotats B KOJUIGKTHBE U KoMmaHzae, 3(G(EKTUBHO 00maTbes ¢
KOJUIETaMH, PYKOBOJCTBOM, MallU€HTaMHU.

OK 7.bpatb OTBETCTBEHHOCTh 3a pa0OTy UYJICHOB KOMAaHJIbI (TIOJIYNHEHHBIX),
3a pe3ynbTaT BBIIIOJHEHUS 33/IaHUN.

OK 8.CamocToaTensHO — OmpenensaTh  3amadd  npo(eccHoHaIbHOTO U
JUYHOCTHOTO Pa3BUTHS, 3aHUMATHCSI caMOOOpa30BaHUEM, OCO3HAHHO TUIAHUPOBATH
MOBBIIICHHE KBATU(DUKALIIH.

OK 9. OpuentupoBatbcst B YCIIOBHSIX CMEHBI TEXHOJIOTUH B
poheCCUOHATIBHOU eI TEIIbHOCTH.

OK 10. bepexxHO  OTHOCHTBCS K  HCTOPUYECKOMY  HACIEOUI0 U
KyJIbTYPHBIM  TpauIMsM HapoAa, YyBaXaTb COLUAIbHbIC, KYyJIbTYpHbIE U
PETUTHO3HBIE PA3ITUYHSL.

OK 11. BeITh TOTOBBIM OpaTh Ha ceOsi HpaBCTBEHHBIE 00s3aTEIbCTBA TI0
OTHOIICHHUIO K MPUPOJE, OOIIECTBY U YETIOBEKY.

OK 12. OxaspIBaTh MEPBYI0 MEIUUMHCKYIO MOMOILb MPH HEOTJIOKHBIX
COCTOSTHUSIX.

OK 13. OpranusoBeiBaTh pabodee MECTO C COOJIOJICHHEM TpeOOBAHHI
OXpaHbl  TpyJa,  TNPOU3BOJCTBEHHOW  CaHUTApUHM,  WHPEKIUOHHOWM U

IPOTHUBOIOKAPHON 0€30MaCHOCTH.



OK 14. Bectu 3mopoBbiii  00pa3 JKM3HM, 3aHUMATHCA (PUINUYECKOU
KyJIbTYpOM M CIIOPTOM I YKPEIUICHUs 310pPOBbs, JOCTHKCHUS JKU3HEHHBIX H
po(heCCUOHATIBHBIX LIETIEH.

I[IK 1.1. T'oroButh pabouee MecTO [UIsI NPOBEACHHS JIAOOPATOPHBIX
OOLIEKITMHUYECKUX UCCIIET0BAaHUM.

I[IK 1.2. IlpoBomuTh J1abopaTOpHblE OOLIEKIMHUYECKUE HCCIIECJOBAHUS
OMOJIOrMYECKUX MaTepUalioB; y4acTBOBATh B KOHTPOJIE KaUeCTBa.

[IK 2.1. T'oroBuTh paboyee MecTO JUisl NPOBEACHHS J1aDOPATOPHBIX
re€MaTOJIOTUYECKUX UCCIIEN0OBaAHUN.

[1K 2.2. IIpoBoauTh 3200p KanMLISIPHON KPOBH.

[IK 2.3. [IlpoBomuTe OOmMI aHaMM3 KPOBU U JIONOJHUTEIbHBIC
reéMaTOJIOTMYECKUE UCCIEN0BAHNS; yYaCTBOBATh B KOHTPOJIE KAYECTBA.

[IK 3.1. T'oroBuTh paboyee MecTO JUisl NPOBEACHHS J1abOPATOPHBIX
OMOXMMHMUYECKHUX UCCIIEIOBAHNM.

I[IK 3.2. IIpoBoguth nabopaTopHble OUOXMMUYECKHE HCCIIETOBAHMS
OMOJIOrMYECKUX MaTepUalioB; y4acTBOBATh B KOHTPOJIE KaUeCTBa.

I[IK 4.1. T'oroButh pabouee MeCTO [UIsl MNPOBEACHUS JAOOPATOPHBIX
MUKPOOHOJIOTUYECKUX UMMYHOJIOTHYECKUX UCCIIEIOBAaHUM.

I[IK 4.2. IlpoBoguth  nabopaTopHble  MUKPOOHMOJIOTMYECKHE U
MMMYHOJIOTHUECKHE HCCIEAOBAHUS OMOJOTMYECKHX MaTepuasioB, Mpod OOBEKTOB
BHEIIIHEN CPEAbI U MUILIEBBIX ITPOAYKTOB; y4aCTBOBATh B KOHTPOJIE KAYECTBA.

[IK 5.1. T'oroBuTh pabouee MecTO JUisi TPOBEACHUS J1abOPATOPHBIX
TUCTOJIOTUYECKUX HCCIIETOBAHUM.

[IK 5.2. T'otoBuTh mnpemnaparbl il JIaDOPATOPHBIX THCTOJIOTUYECKUX
MCCJIEI0BAHUM OMOJIOTMYECKUX MaTEPUaIOB U OLIEHUBATh UX KaueCTBO.

[IK 6.1. T'oroBuTh pabouee MecTO JUisl TPOBEACHUS J1abOPATOPHBIX
CaHUTAPHO-TUTHEHUYECKUX UCCIIEAOBAHMIA.

[IK 6.2. [IpoBoauth 0TOOp MPOO OOBEKTOB BHEIIHEH Cpelbl M MPOTYKTOB
OUTaHUS.

I[IK  6.3. [IpoBomuth  mabopaTopHbIE  CAaHUTAPHO-TUTHECHUYECKHUE
UCCIICJOBAHUS.

[IK 6.4. PeructpupoBaTh  pe3yJbTaTbl CAHUTAPHO-TUTHEHUYECKUX
UCCIICJOBAHUM.

1.4. KoumnuyecTrBO 4YacoB Ha OCBOeHHe padoded MNPOrpaMmMbl y4eOHOH
AUCHUILINHBI:
MakcumanbHOU yueOHOI Harpy3ku oOyyatomierocst 240 yacoB, B TOM YHUCJIE:
00s13aTeNIbHON ayIUTOPHOU yueOHOM Harpy3ku oOydaromierocs 160 gacos;
CaMOCTOSITeNIbHOM paboThl 0Oyuatrorierocs 68 yacos.
(camocToATeNBHON PabOTHI OOyUaroerocss U KoHcynbrauuii 68/12 gacos).



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JJUCHUILJINHBI

2.1. O0bem yueOHOI JUCHHUILINHBI U BUAbI y4e0HO padoThl

Bun yueOHoil padoThl Qovem uacoes
MakcuMasbHasi yyeOHasi HArpy3Ka (Bcero) 240
O0s13aTesibHAsi ayIMTOPHasi yueOHasi HArpy3Ka (Bcero) 160
B TOM YHCJIE:
IPAKTUYECKUE 3aHATUS 90
CamocrosiTeibHasA padoTa 00y4arIerocsi u 68/12
KOHCYJbTAIMU* (BCEr0)

Ilpomeoscymounas ammecmayus 8 popme oughghepenuyuposannozo 3auema

‘TIpumeuanne. OObEM KOHCYJIBTATHBHBIX YACOB B JaHHOM y4eOHOM IUIAHE YKa3aH
Ha YHCIIEHHOCTh CTYJACHTOB B Ipyrie — 25. KoauyecTBO KOHCYJIbTaTUBHBIX YacOB
MOXET BapbHpPOBAaTh B 3aBHCHUMOCTH OT KOJMYECTBA CTYACHTOB B Tpytre (4.5
[Tosicuenus k YII).



2.2. TemaTu4ecKMid IJIAH U COIEePKAHNE Y4e€OHOM JUCUUIIJINHBI

«PU3NKO-XMMHYECKHE METOAbI HCCJIeJOBAHUA U TEXHUKA JJA00PATOPHBIX padoT»

HaumenoBanue Copepxxanue y4yeOHOro MaTepmasa, 1a00paTopHble H NPpaKTHYecKHe padoThl, O0bem | YpoBeHb
pa3/iesioB U TeM caMocCTosiTeJIibHAsI padoTa 00yyawiumMxcs, KypcoBasi padora (IpoeKT) (eciu 4acoB OCBOEHH
npedycmompenut) |
l. 2. 3. 4.
Pa3nea 1. YerpoiicTBo 8/10/12
MeIHIIHHCKHX
Jadoparopui,
oprasHusanusi paéorhbl.
Texnuka 0e30nacHOCTH
npu padore B
JabopaTopumn
Tema 1.1. YcrpoiictBo u | Conepxxanue yueOHOro Marepuasia 2 1
odopynoBanust Kpatrkas wucrtopus pa3BuTHA sabopatopHoro jena. Ponb  KIMHHMKO-IMAarHOCTHYECKHX
MEIHIIHHCKHX nabopatopuil B MeIuIMHE. 3ajaud, cTosuMe nepen jgabopaTopusMu. TpeGoBaHUS K IITAaTy
JaboparTopuii, naboparopuii. JlabopaTopuu paznuyHoro npo¢uis: JsedeOHble — OOJbHUI], MOJUKINHUK,
opranu3anus padorsbl. JTUCTIAaHCEPOB, MEZYHKTOB; Hay4YHO-HUCCIIEN0BATENBCKUX WUHCTHUTYTOB); LIEHTPOB
TexHuka 0e30macHOCTH | caHdMUAHAA30pa. Buabl, Ha3HaueHWE MEIWIMHCKHUX JIA0OpATOPUH, OpraHu3anus padoTHI.
npu padore B VYcerpoiictBo naboparopuil. OcHnamenue saboparopuil. JlaGopatopHoe oOopynoBaHue u
JadopaTopuu anmapatypa. Opranuzanus pabouyero mecra Jabopanta. Mepbl 6€30MacHOCTH B J1a0OpaTOPHOM
pabore.
IIpakTHYeckue 3aHATHSA: 2
1. U3y4eHune BUAOB MeIMIMHCKHX JIA00PATOPHii, OPraHu3aluu padoTbl 4
2. U3y4eHnue TexHMKH 0€30I1aCHOCTH NPHU padoTe B 1a00paTOPUH 2
CamocrositeibHas padora: 4 3
Oco0eHHOCTH YCTPOUWCTBO M 000pynoBaHUS J1a0opaTOpuid, OpTaHU3 AU UX
paboTHI.
3amuTa pedepaTtoB, yCTHOE M3JI0KEHHE MaTeprasa ¢ MOMOUIbIO MPE3eHTAIUN
Tema 1.2. [IpaBuia CoaepxxaHue y4yeOHOIro MaTepuasa 2 1
padoThI ¢ [lpaBuna  nesundexuun B naboparopuu. CoOidrofeHHe  JIMYHOM  TUTHEHBI  NIpU
HH(PEKIHOHHBIMH 0aKTEPHUOJIOrMYECKUX HCCIIEIOBAaHUSAX C MH(UIIMPOBAHHBIM MAaTEPHAIIOM.
MaTepHajaaMu, pe;kuMbl | [IpakTuyeckue 3aHATHSA: 4 2
aAe3suHGpexnmun 3. U3ydyeHnne MeTO10B Ae3MH(PEKIMHU, CTEPUIH3ALUH JTA00PATOPHOM MOCY/IbI




CamocrosiTesbHast padora: 4 3
Pabora ¢ HHPEKIHMOHHBIMI MaTepUallaMy, PEKUMBI Ae3UH(pEeKInn
Jloknanpl, 3amura peepaToB U MPE3EHTALUHU HA JIEKIIMOHHOM U IPAaKTUYECKOM 3aHATUSAX;
IIPEJIOCTABIEHUE KPOCCBOPJIOB U IIIOCCapuid
Tema 1.3. [IpaBuia Conep:kanue y4eOHOT0 MaTepuaJia 2
padoThI ¢ ATaAMHU Texnuka 0e30macHOCTH MPH paboTe ¢ KUCIOTaMU, LIeI0YaMH, TOKCHYHBIMH BEIIECTBAMH,
KHCJI0TAMH, IEJ0YaMH, | JISTKOBOCIIJIAMEHSIIOIIMMHUCS BEIIECTBAMHU.
MephI 0€3011aCHOCTH CamocrosiTeibHas padora: 2
OcobeHHOCTH pabOThI C KUCI0TaMU, LIeJI0YaMU, Mepbl 0€301aCHOCTH
3amuTa pedepaToB IpelOCTABICHUE IPE3EHTALINN, IPEJOCTABICHUE KPOCCBOPOB U INIOCCAPUI
Tema 1.4. U3y4uenue Copepxanue yueOHOro MaTepuasa 2
BH/I0B MeIMIHHCKUX Bunpl, Ha3HaueHNe MEIUIIMHCKUX JIAOOpaTopuii, opranu3anus padbotsl. Opranuzanuu padoThI
JlabopaTtopuii, KJIMHUYEeCKHX Jalopatopuil. OcHamenue mnabopatopuil. JlabopatopHoe oOopynoBaHue u
OopraHu3anuu padoTbl anmaparypa. Opranuzanust pabodero mecra yabopanra. HazHaueHne MHUKPOOHOIOTMYECKHX,
KJIMHUYECKHX BUPYCOJIOTMYECKMX  JabopaTopuid, opraHusanus paboTsl. YCTpOHCTBO  j1abopaTopuil.
Jadoparopuii Ocnamenne naboparopuii. JlabopaTtopHoe oOopymoBanue wu ammapartypa. OpraHu3amus
pabouero MecTa Ja00paHTa.
CamocrosiTenbHas padora: 2
Oco0eHHOCTH BUIOB MEUITMHCKHX JTA00paTOPHiA, OpraHu3aiy paboThl KIIMHUYECKUX
nabopatopuit
3amuTa pedepaToB NpelOCTABIEHUE NPE3EHTALNN, IPEJOCTABICHHE KPOCCBOPIOB U TIIOCCAPUI
Pa3nea 2. JlabopaTopHas 20/36/14
nocynaa, 000pyaoBaHue,
XMMHYeCKHe PeaKTHBBI
Tema 2.1. JlabopaTopuas | ConepxxaHue y4eOHOro MaTepuaja 2 1
MOCy/1a: CTeKJISTHHASA, JlaGopaTopHasi mocyaa oOOLIero Ha3HaueHHs: MPOOUPKH, XUMHUECKHE CTaKaHbl, BOPOHKH,
MJIACTHKOBAsI, KpUCTATU3aTOpPhl. MepHasi Tocyda: MepHbIe IWIMHAPBL, MEH3YpPKH, KOJIOBI, THIIETKH,
dapdoposas, aBTOMAaTHUYECKUE MUIETKH (03aTOphl), OIOpeTKH, MHUKpoOroperku. JlabopatopHas mnocyna
MeTaJIn4ecKasi CHEeMalIbHOTO Ha3HaueHus: Koinba bynsena, konba Bropua, pgenuTenbHbIE BOPOHKH,
NPOMBIBHBIE CKJISTHKH, CKJIIHKa THINEHKO, CKIsiHKa Bynbgda, Xop-kaablueBbie TpyOKH,
KanenbHUIBI, damka I[lerpu, nmactepoBckue mnumnetku. PapdopoBas mnocyna: QapdopoBbie
qamky, (papdopoBbie TUTIH, cTynku ((papdopoBbie, MeaHbIe, araToBble), BOpoHKa broxHepa,
IPOMBIBAJIKA, JKCUKATOpBI, AediaermaTopbl, XogoaunbHUK JIMOuxa, BOAOCTpYHHBIA Hacoc.
VYxox 3a 1abopaTOpHON MOCYIION: MBIThE M CYIIKa PA3JIMYHBIX BHUJOB JaOOPATOPHOM MOCYIHI,
IPaBUJIa XPAHEHUS CTEKJISHHON OCYIbL.
IIpakTHYecKkHe 3aHATHA: 4 2
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4. U3yuyeHue BUIOB J1a00OPATOPHOM MOCY/IbI, BCIOMOTaTeJbHbIX NIPHUHA/JIEKHOCTE N

CamocrosiTeibHas padora: 3
VYxon 3a nocynoi. [IpaBuia HarpeBanus J1abopaTopHON NOCY/ bl (KOHCHEKT JIOMOJIHUTEIbHON
JUTEPATYpPHl).
[Tunerku a1 ynbTpa- 1 MUKpOKMCCIIEIOBAHUI: BU/IbI, IPaBUia paboThl (KOHCIIEKT
JIOTIOJTHUTEIbHON JIUTEPATYPBHI).
[Tunerounsle 103aTOPBI: BU/IbL, IpaBUiIa pabOThI (3JEKTPOHHBIE PECYpPCHI - pedepar).
3amuTa pedepaToB, YCTHOE U3JI0KEHHE MaTepHuala ¢ OMOILBIO PE3CHTALUU
Tema 2.2. Buabl Coaep:xanue yueOHOro MaTepHaJia 1
BCIIOMOTaTeIbHbIX [Ipocreiitme cTEKISTHHBIE IPUOOPHI: TPOMBIBAJIKA, SKCUKATOPHI, Ie(IICrMaTOPhI, XOJIOIMILHIK
NPHHAICKHOCTEH, JIubuxa, BonoCTpyiHBIN Hacoc. BecriomorarenbHble MPUHAATICKHOCTH: J1a00OPATOPHBINA 1ITaTUB
npocTemux byH3eHa, nanku, MeTaNIMYECKUE 3aKMMbl M KOJbLA; TUIEJbHbIE IIMILBI U JIEpPKaTeNH;
CTEKJISIHHBIX NPUOOPOB, | IITATUBBI JJIs NPOOUPOK M LIEHTPUDYKHBIX CTAKAHOB.
X Ha3HAYeHHe IIpakTHYeckue 3aHATHSA: 2
5. BbInoJiHeHHe NPABUJI NUNIETHPOBAHUS NPH NPOBeIeHNH J1a00PATOPHBIX HCCIeJ0BAHMIA.
BbinojiHeHHe TeXHHYECKUX PadoT B J1a00paToOpuu
Tema 2.3. U3y4uenue Copepxanue yueOHOIro MaTepuasa 1
BH/10B J1a00paTOPHOIO Buzpl HarpeBaTenbHBIX TpUOOPOB. JJabopaTopHble HarpeBaTeNbHbIE IPUOOPHI HAa ra3000pa3HOM
o0opynoBaHmus. U KUJKOM TOIUIMBE: ropenika byH3ena; ropenka Tekiy; cnuproBas ropenka ('cnuproBka');
HarpeBaresibHble 1 ONEeKTPOIIIUTKH (C OTKPBITOM M 3akpbIToil cnupanbio); Tepmoctarsl; CymuiabHBIN HIKad;
3JIeKTpoHarpeBaredbHbl | Bakyym-mkad; MydenbHas rneus;
e NpuoopsbI Bonsnas, Bo3nyiHast, necoynas, macisHas 0anu. Ycrpoiictso. [IpaBuia noaroroBku k padore,
ITpaBuiia pabotsl; TexHuka 6€30MacHOCTH
IIpakTHyeckue 3aHATHA: 2
6. N3yuenue Bu/10B J1a00paTOPHBIX HATPeBaTEJbHBIX NIPHUOOPOB
CamocrosiTe/ibHast pagoTa: 3
HarpeBatenbHble U 37€KTpOHArpeBaTeIbHbBIE PUOOPHI .
PexuMbl HarpeBaTeIbHBIX AIEKTPOIIPUOOPOB
pedepaToB, YCTHOE H3JI0KEHHE MaTepHalla ¢ HIOMOILBIO IPE3eHTallUuU
Tema 2.4.Y cTpoiicTBO Copepxanue y4eOHOIo MaTepuaJa 1
MMKPOCKONA, BUbI Muxkpockornsl: uX BuAbl U Ha3HaueHue. [IpuHimn paboTel MUKPOCKOIA, METOIbI MUKPOCKOITUH.
MHMKPOCKOIIOB, YcrpoiictBo Mukpockona. I[Tonbop okyssipa, 00beKTHBA, OCBEIIEHHOCTH JUII MUKPOCKOIIHH.
npenaparsl Ist IIpakTHYyecKkue 3aHATHA: 2
MHUKPOCKOIHH 7. U3y4yenue BUA0B MUKPOCKOIIOB, HX HA3HA4YeHHE, YCTPOHCTBO

Tema 2.5. U3yuenue

Conep:kanue y4eOHOT0 MaTepuaJia
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ME€TO010B MUKPOCKOITUH,
TEXHUKHU MHUKPOCKOIINUA

[TonroroBka MHUKpOCKOMa K paboTe ¢ eCTECTBEHHBIM ocBelleHueM. [lonroroBka marepuasnos
JuIs MUKpocKonupoBanusi. Hatusable npenapatsl. CriocoObl okpacku npenapaTtoB. TpeboBanus,
npenbsBiasiemMble K mpemnapatam. [logOop okynsipa, 00BEKTHBa, OCBEIIEHHOCTH JUIS
MUKpPOCKONHU. TeXHMKa MMKPOCKOIMPOBAaHUS pa3IMUHBIX IpernapaToB. IMMmepcuoHHoe
MUKpoOcKonupoBanue. TexHuka 6e30MmacHOCTH Mpu padboTe ¢ MOTEHIHATbHO WH(UIIUPOBAHHBIM
MaTepUaIoM. YXOJ U XpaHEHUE MUKPOCKONa

IIpakTH4eckune 3aHATHSA: 2
8. Boino/iHeHNe NPUTOTOBJIEHHS, MUKPOCKOIIUY HATHBHOI0 U OKPAIIEHHOI0 MPeNnapaToB
CamocrosiTesibHas padora: 3

CrneunanbHble METO/IbI CBETOBOW MUKPOCKOINH, IPUMEHEHHUE B 1a00paTOPHOI TMarHOCTHKE
DJeKTpOHHAs: MUKPOCKOIIUS, 0OCOOEHHOCTH, IPUMEHEHUE .

CoBpeMeHHbIE aHAIN3ATOPBI U300PAKEHUS .

3amura peeparoB, YCTHOE U3JI0KEHHE MaTepHuaja ¢ IOMOLIbIO PE3EHTALUU

Tema 2.6.
DOuIbTPOBAHUE U
neHTpudyrupoBanmue

Coaep:xanue yueOHOTo MaTepHaJia

CymHocTs  (QUIBTPOBAHUA, LEHTPUDYTUPOBAHUSA; OTIMYUTEIbHbIE OCOOEHHOCTH. Buabl
¢mibTpoB, mpaBwina BeIOOpa. CrocoObl ¢unbTpoBaHus: @OUIBTPOBAHWE: MPOCTOE, IPH
HarpeBaHuu. [Ipumensemas mnocyna, npubopsl. [IpuroroBieHue OyMaKHBIX TPOCTBIX U
ckimamiateix (puiabTpoB. IlpaBmia QuIbTpOBaHHSA, TEPEHECEHHs] W TPOMBIBAHUS OCAJIKOB.
QunpTpoBaHMe MOA BakyymMoM. IlpaBuna ¢QuubTpoBaHHMS TOA BakyyMoM. TexHHUKa
0e30macHOCTH TIpH (PUIBTPOBAHUM 1O/ BakyyMoM. LleHTpudyrupoBanue: BUAbl 1 Ha3HAYCHUE
neHtpudyr. IlpaBuna nentpudyrupoBanus, oroéopa neHTpudyrara. TexHHKa 0e30MacHOCTH
IpY IPOBE/IEHNE EHTPUPYTHPOBAHNUS

IIpakTHyeckne 3aHATHA: 2
9. BoinosiHeHue puibTpoBanus. BeinosHeHnne neHTpudyrupoBaHus
Tema 2.7.Xumuueckne CoaepxxaHue y4eOHOIro MaTepuasa 1
PeaKTHBLI, XpaHEeHHeE, XUMHUECKUE PEaKTHBBI: OIpeesieHNe MOHATUS, KiIacCu(UKalKs MO Pa3IMYHBIM IpPU3HAKAM.
KBaTHpUKALUS OTHUKETKH, U3TOTOBJIEHHE STUKETOK. M3yueHue mpaBuil MapKUpPOBKH, (HACOBKH XHUMHUYECKUX
YHCTOTHI XUMHYECKHUX peakTuBOB. Mapku XuMHUYeCKHX peakTHBOB: X., U.m.a., X.u. TexHuka Oe30MacHOCTH NpHU
PEeaKTHBOB paboTe ¢ eKUMH, JIETKOBOCIUIAMEHSIOIUMHUCS, TOKCUYHBIMU BelecTBaMu. [IpaBuna xpaHeHus
peakTuBoOB. [IpaBrilo 0JIb30BaHUs pEaKTUBAMU
IpakTHYecKue 3aHATHS: 2

10. M3yyeHnue npaBuJl XpaHEeHHs], IPMMEHEHHs PA3JMYHbIX XHMHUYECKHX PeaKTHBOB

Tema 2.8. IIpaBuna
NpPUMEeHEeHUs
PA3JIMYHBIX XUMHYECKHX
PEeaKTHBOB: COJIH,

Conep:kanue y4eOHOT0 MaTepHuaJia

TexHuka 0€30MaCHOCTH MPU paboOTe C EIKUMH, TOKCUYHBIMH, JIETKOBOCIUTAMEHSIOIIUMUCS
peaKTUBaMHU.
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EJ0YH, KHCJIOTHI

Tema 2.9. MeToanb! Copnepxxanue yueOHOIro MaTepuaJa 2 1
OYHCTKH XMMHYECKHX MeTobl OUNCTKH XUMHUYECKUX PEAKTUBOB OT MpUMeECcei; BBIOOP MET01a OUMCTKU. Pasnuynble
PeaKTHBOB CHOCOOBI OYUCTKH XMMHYECKHX PEAKTUBOB: (PU3HUECKHIE, XUMUYECKHE, C TOMOILBIO
MOHOOOMEHHBIX cMoul. [lepexpucram3zanus
[Teperonka u qucTmsius. Bo3ronka. O6e3BokuBanue (a0COMOTUPOBAHKE) CIUPTa, OCH307a,
s¢upa. YcTpoicTBO IUCTHILIATOPA, ITpaBuiia paboThl.
IIpakTHYeckue 3aHATHA: 4 2
11. M3y4yeHne MeTO/10B OUYMCTKH XUMHYECKHX PEAKTHBOB
CamocrosiTesibHasA padora: 2 3
Bup! nucTriuisiuyu, yeaoBHsl IPOBEACHUS (KOHCIEKT JIOTOJIHUTENbHOMN JINTepaTyphl)
3amuTa pedeparoB, yCTHOE U3JI0KEHHE MaTepHaja ¢ IOMOIIBIO TPE3EHTAUH
Tema 2.10. Coaep:xanue yueOHOro MaTepHaJia 2 1
B3BemmBanme. Bechl: ux BuIbpl U Ha3HadeHHE. TOYHOCTh PA3IMYHBIX BUIOB BECOB. Y CTPOICTBO alTEYHBIX,
H3yyenue BHI0OB TEXHOXMMHMYECKUX BECOB. YXOJ, XpaHEHHME M HAcTpoWka BecoB. lIpaBmia B3BelmMBaHWsA Ha
JIa0OpaTOPHBIX BECOB, TEXHOXUMHUYECKUX U TOPCHOHHBIX BecaX. YCTPONCTBO TOPCHOHHBIX, AHAJIUTHYECKUX BECOB.
TeXHUKH B3BeMBanusa | TounocTs B3BemuBaHud. [loaroroBka BecoB k padore; mpasuiia paboTsl. Bubsl coBpeMeHHBIX
3JIEKTPOHHBIX BECOB, IPaBUJIa PabOTHI.
IIpakTHYeckne 3aHATHSA: 4 2
12. BeinoJiHeHHe B3BELIMBAHNS HA J1a0OPATOPHBIX Becax
CamocrosiTe/ibHas1 padoTa: 2 3
B3pemmBanue. Busibl 1abopaTOpHBIX BECOB.
3amuTa pedeparoB, yCTHOE U3JI0KEHHE MaTeprasa ¢ MOMOUIbIO IPE3EHTALUN
Pa3nea 3. PacTBopsl, 6/12/6
NPUrOTOBJIEHHE
PacTBOPOB pa3IMYHON
KOHUEHTPalun
Tema 3.1.0npenenenue | Copepkanue y4eOHOro Mmarepuajia 2 1
(usnyecknx KoHcTanT: | JJaboparopHoe 000pyAOBaHUE ISl U3MEPEHUSI TEMIIEpaTypbl pacTBOPOB. Buabl TepMOMETPOB,
U3MepeHune JaBJIeHHs, 3aBUCUMOCTh PAaCTBOPHUMOCTH BEIIECTB OT TeMIlepaTyphl. TeXHUKa HU3MEpEeHHs TeMIepaTypbl
onpejeieHue pactBopoB. JlabopaTopHoe oOOpynoBaHME Ui M3MEpPEeHMs] IUIOTHOCTH pacTBopoB. Habop
IUIOTHOCTH, apeoMeTpoB. TexHuKa n3MepeHtsl INIOTHOCTH PaCTBOPOB C OMOLIBIO aPEOMETPOB.
TepMoOMeTpHusl IIpakTHYyeckue 3aHATHA: 4 2

13. U3yuyenne kiaaccupukanuii pacTBOpPoOB, CNIOCO00B BbIPAKeHUs] KOHIEHTPALUH.
BoinosiHeHHe onpeeIeHUs YIeIbHOH IJIOTHOCTH, TeMIIEPAaTypbl PacTBOPOB
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CamocrosiTesbHast padoTa
W3mepenne napieHus, onpeneaeHre MIOTHOCTH, TEPMOMETPUS
3amuTa pedeparoB, yCTHOE H3JI0KEHHE MaTepralia ¢ MOMOIIBIO TPEe3EeHTAIIH

Tema 3.2.PacTBOpHI, Copnepxxanue yueOHOIro MaTepuasa 2
BBIPasKeHHUE [Tonsitue o pactBopax u pactBopumoctu. Kinaccudukanuu pactBopoB. CriocoObl BbIpaXeHHs
KOHLeHTpanui KOHIIGHTPALlMH pPAcTBOPOB. TeXHHYECKHE CIOCOOBI BBIPAKEHUS KOHIEHTPAIlUd PacTBOPOB
pacTBOpoB. Pacuérnl n (MaccoBas 1015 BELIECTBA, MaCCOBO-00beMHAasi KOHLIEHTpaLHsl, 00beMHas J10JIs1 BellecTBa, Mr%,
TeXHUKA MPUTOTOBJeHHe | npoMmiie). JlabopaTopHas mocyaa, Beckl, HEOOXOAMMBIE ISl HPUTOTOBICHHUS PACTBOPOB
PacTBOPOB TEXHUYECKOM KOHLEHTpauuu. PacueT M TeXHHMKa MPUTOTOBJIEHUS PACTBOPOB TEXHUYECKHUX
NpuoOIN3UTELHOH 1 KOHILIEHTpauui. Pacuer, NpuUroroBieHue pacTBOPOB KHUCIOT, COJIEH, HIEIOYEH TEXHUYECKOU
TOYHOH KOHUEHTPAUMH | KOHIICHTpAlui. AHaJIUTUYECKHE CIIOCOOBI BhIPaKEHUsI KOHIICHTPAIIMH PACTBOPOB: - MOJIsIpHas,
MOJISIpHasi KOHLIEHTpalysl SKBUBAJICHTOB,
- tutp. JlabGoparopHas mnocyna, Bechl, HEOOXOAMMBIE Il IPUTOTOBIIEHUS PACTBOPOB
AHAJIMTUYECKOM KOHIIEHTpauuMd. TEeXHHWKa NPUTOTOBIECHUS pPacTBOpoB. IlIpuroroBnenue
pacTBOpPOB  KHCJIOT, COJIEH, WIEJIoYeld aHAJIUTUYECKOW KOHIEeHTpauuu. IlpurorosiieHue
pacTBopoB u3 ¢ukcaHaioB. PacueTHple (OpMyIbI, €AMHUIBI W3MEPEHUS KOHIIEHTPAIMH.
[Tepecuer KOHIEHTpalMi U3 OAHUX eAUHHUL B apyrue. Kanmubposka MepHoil mocynsl. TexHuka
0€30MacHOCTH MpU paboTe C XUMUYECKUMU PEAaKTUBAMHU.
IIpakTHyeckne 3aHATHA: 8 2
14. IIpuroToBJieHHe PACTBOPOB TEXHUYECKON KOHIEHTPaluu
15. IlpuroroBJieHHE PACTBOPOB AHAJIUTHYECKOH KOHICHTPALIUH
CamocrosiTeibHas paGora 4
PacTBOpBI, BEIpaykeHNE KOHLIEHTPALMil pacTBOPOB. PacuéTsl M TEXHMKA IPUTOTOBIECHHUE
pacTBOPOB MPUOTUZUTEITLHON U TOUHON KOHIIEHTPAIIHH:
3ammra peeparoB, yCTHOE U3JI0KEHHUE MaTepHaja ¢ IOMOIIbIO MPE3EHTALUU
Paspnen 4. OcHoBBI 24/12/20
XHMHYECKOr0 aHAJIM3a
1 Tema 4.1. OcHOBBI CoaepxxaHue y4eOHOIro MaTepuasa 2 1
XMMHUYECKOIo aHAJIN3A. Lens u 3amaun ananmuTraeckoi xumuu. [IpaBusna paboTel B XUMUUECKON JTaOOpaTOPHH.
Beeagenne. Ciocodn1 [TpaBuna Texnuku 6e3onacHocTu. TpeboBaHus Kk paboTe C XUMHUUECKUMH PEAKTHBAMU
BBINOJTHECHHS
Ka4eCTBEHHbIX peakiuii
Tema 4.2.U3y4yenne Conep:kanue y4eOHOT0 MaTepuaJia 2 1

OCHOB Ka4Y€¢CTBCHHOI'0
aHaJIu3a, OCHOBHBIEC
IMOJI0KCHUSA

3amaun KaueCTBEHHOTo aHanu3a. Meronpl aHanmza. O0opyqoBaHUE U MOCY/Ia B KAUECTBEHHOM
aHanuse. AHanmuTHyeckue (kauecTBeHHbIe) peakuuu. Ompenenenue AP. Ilpusnaku AP.
YacTabele n obmme peakuuu. [lytu (cnocoObl): MOKpBIH, cyxoi. Mokpblil myTs. KauecTBeHHBIE
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KavYeCTBCHHOI'O aHAaJ/IM3a

peaknuu B mpoOHpKax. Mukpo-kpucTaimiockonudeckuii meton. Kamenpubiii meron. Cyxou
yTh. CrocOOBI BHITIOTHEHHS] KA4eCTBEHHOTO aHaan3a (IPOOHBIA U CUCTEMAaTUYCCKUIN aHAN3).
TpebGoBanusi K aHATUTHUYECKUM peakiusiM. UyBCTBUTEIBHOCTh U CHEHU(PUYHOCTH PEAKIIH.
[Toxazarenu 4yBCTBUTENBHOCTH: OTKpBIBAEMBII MHUHUMYM U IIpEAEIbHOE pa30aBicHUE.
YcioBus NpOBECHUS AaHATTUTHYECKHUX peakiuii. [ pynmoBble U YacTHBIE PEaKTHBBI.

I[IpakTuyeckne 3aHATHSA:
16. 3y4yeHnne 0CHOB Ka4eCTBEHHOI0 aHAJIN3a

CamocrosiTesibHas padora:

OCHOBBI KAYECTBEHHOI'O aHaJIN3a

XapakTepUCTUKU aHATUTUYECKUX TPYIIIT

3amuTa pedeparoB, yCTHOE H3JI0KEHHE MaTeprasa ¢ MOMOIIbIO TPE3eHTAIUN

Tema 4.3. U3yuenne
AHAJMTHYECKHX TPy
KATHOHOB

Coaep:xanue yueOHOTr0 MaTepHaJia

OCHOBHbIE TOJOKEHUSI KAaUECTBEHHOTO aHaiu3a. J(eleHne MOHOB Ha aHAJIMTUYECKUE TPYIIIIHI.
Xapakrepucrtuka rpynnsl. Haxoxaenue B npupose

[Tpumenenue. I'pymnoBoii u yacTHbIE peakTUB. YacTHBIC U OOIINE PEaKIIuu

Crioco0ObI MpoBeIeHNs KaYeCTBEHHBIX PeaKIMid. AHAIN3 BeNeCTBa HEM3BECTHOTO COCTABA.

Tema 4.4.U3y4enue
TpeTbeil U YeTBepTou
AHAJINTHYECKHUX TPy
KATHOHOB

Coaep:xanue yue0HOro MaTepHaJia

OcHOBHBIE TTOJIOKEHHSI KAYECTBEHHOI'O aHainu3a. /lelleHne MOHOB HA aHAJUTHYECKHE TPYIIIBI.
Xapakrepuctuka rpymnmnsl. Haxoxnenne B npupozge. IlpuMeHenue. I'pynmoBo M 4YacTHBIE
peaktuB. YactHble u oOmue peakiuu. CriocoObl MPOBEACHUS KaueCTBEHHBIX peakiuil. AHamu3
BEIIECTBA HEU3BECTHOI'O COCTABA.

Tema 4.5. U3yuenne
NATOH U IIeCTOoM
AHAJIMTHYECKUX TPy
KATHOHOB

Coaep:xanue yue0HOro MaTepHaJia

OcHOBHBIE TOJIOKEHHSI KAYECTBEHHOI'O aHaiu3a. /leneHre MOHOB Ha aHAJIWTUYECKUE TPYIIIIbI.
Xapakrepuctuka rpymnmnsl. Haxoxnenue B mpupoze. Ilpumenenue. I'pynmoBodl v 4acTHBIE
peaktuB. YacTHble n obmue peakiuu. CriocoObl MPOBEAEHUS KaueCTBEHHBIX peakiuii. AHaIN3
BEIIECTBA HEU3BECTHOI'O COCTABA.

Tema 4.6. U3yuyenue
anuonoB 1,2, 3
AHAIMTHYECKHUX TPyl

Conep:kaHue y4eGHOr0 MaTepuasia

OcHOBHBIE OJIOKEHMSI KAUECTBEHHOI'O aHanu3a. JlejJeHre MOHOB HAa aHAJIUTUYECKUE TPYIIIHI.
Oco0OeHHOCTH aHAJIM3a aHWOHOB. XapaKTepUCTUKAa aHAIUTUYECKUX Ipymi. YacTHble peakiuu
pa3NMYHBIX Ipynn. ['pynmnoBoii U YacTHBIE PEAKTUBBI.

Tema 4.7.
KoanyecTBeHHBIH
aHaJIM3, 321294 U
METOIBI
KOJMYeCTBEHHOI0
aHaAJIN3a

Conep:kaHue y4eGHOr0 MaTepuasa

OCHOBHBIC TOJIOKCHUSI KOJMUYECTBCHHOTO aHajiu3a. 3alavyd, METOJbl KOJIUYECTBEHHOTO
aHaimm3a. [IpaBuia paboThl B J1a0OpPAaTOpUM KOJMYECTBEHHOTO aHanmmW3a. MepHas mocyaa,
KaJTMOPOBKA, TEXHHKA MBIThs MOCY/bl. KOHTpOJIb KauyecTBa KOJMUYECTBEHHBIX OMNPEIACICHHA.
[TpaBuia TeXHUKH OE€30MACHOCTH.
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TpeboBanus K paboTe C XUMHYECKUMU PEAKTHBAMH

Tema 4.8. Copnepxxanue yueOHOro MaTepuasa 1
I'paBumerpuyeckuii CymHocTh rpaBUMETpUYecKoro asanusza. OOLMe NOJOXKEHUs U BaXKHEWIIMe OIlepanuu
(BecoBoii) anaus, BECOBOTO TI'PAaBUMETPUYECKOIO METOJa aHalIM3a: PACTBOPEHHE, OCaXICHHE, (HIbTPOBAHHE,
o01Me 1M0JI0KEeHH S IPOMBIBAaHME OcCaJika, NoAroroBka Turiae. Ilocyna, oOopyaoBaHue TIpaBUMETPUUYECKOTIO
rpaBUMETPHYECKOr0 aHaim3a. [IpousBenaeHure pacTBOPUMOCTH.
a”HaJIM3a Breruncnenue pesynbraroB aHanusza. IIperMyinectBa M HEJOCTaTKM TI'PaBUMETPUYECKOTO
aHaJIM3a.
IIpakTnyeckoe 3ansTHe: 2
17. I'paBuMeTpryecKnii MeTOJ aHAJIN3A
CamocrosiTesibHas padora: 3
1. 'paBuMeTpUS ,TUIIBI TPABUMETPUUECKUX OIPEAEICHUH, IPUMEHEHHE B MEUIITHCKUX
nabopaTopusx
3amuTa pedeparoB, yCTHOE U3JI0KEHHE MaTeprasa ¢ IOMOUIbIO IPE3EHTALUN
Tema 4.9. Coaep:xxanue yueOHOro MaTepHaJia 1
Turpumerpuyeckui OOBbeMHBIN TUTPUMETPUYECKUIA METOJ aHaJIN3a: CYHIHOCTb TUTPOBAHMS, OCHOBHbBIE MOHSTHUS.
(00béMHBII) aHAIU3, MeTobl TUTPUMETPUUYECKOTO aHAN3a: KHUCIOTHO-OCHOBHOE THUTPOBAHUE; METOJ OCAXKICHUS,
CYHIHOCTb, METO/bI, METO/I KOMIIJIECOO0Pa30BaHMsl, OKHCIUTEIbHO-BOCCTAHOBUTEIbHAS TUTpUMETpUs. TpeGoBaHus
BBIYHCJICHUS B K peaklysl B TUTpUMETpUYecKoM aHanuze. Paboune pactBopbl. TpeboBanus, IpeabsBiIsieMble K
TUTPUMETPUYECKOM NEPBUYHBIM  cTaHaapraMm. IIpuroroBneHue CcTaHAapTHBIX pacTBOpPOB. Buasl TUTPOB:
aHaJIn3e IPUTOTOBJICHHBIN, YCTAHOBJIEHHBINH, IO ONPEIENIIEMOMY BeEIleCTBY. TeXHHMKa TUTPOBAHUS.
@dukcanus TOUYKU SKBUBaJIEHTHOCTH. MHuKkaTopsl. PacueTHble GopMysbl B TUTPUMETPUIECKOM
aHaJIn3e.
Tema 4.10. Copepxanue yueOHOro MaTepuasa 1
KuciorHo-ocHOBHOM CymHocTts MeToaa. KuciaoTHO-OCHOBHBIE MHIIMKATOPBI, BbIOOp mMHAMKaTopa.Teopust neiicTBus
MeToJ aHaJIn3a (MeTox KHCIJIOTHO-OCHOBHBIX MHJUKATOpOB. IIpaBuiia mpUroToBiIeHUs pacTBOPOB C MPUTOTOBIECHHBIM
HelTpaau3anum), TUTPOM M PACTBOPOB C YCTaHOBJIEHHBIM THUTpoM. Pacuersl B aHanuze. [IpuroroBienue u
CYIIHOCTh, MHAUKATOPDI, | CTAaHJAPTU3ALMSI pACTBOPOB JIJIsl KUCIOTHO-OCHOBHOTO TUTPOBAHMUSI.
KPHBbIE THTPOBAHMUSI, IpakTHYecKoe 3aHATHE: 2
NpuMepbI 18. BeinoJiHeHHe METOI0B THTPHUMETPHYECKOT0 aHAJIN3A
CamocrosiTesibHas padoTa: 3
Bunas! TuTpuMerpuueckoro ananusa . ['padcTpykTyphl, KOMIBbIOTEPHAS MTPE3ETALUS
3ammra peeparoB, YCTHOE U3I0KEHHE MaTepHaja ¢ IOMOLIbIO PE3EHTALUN
Tema 4.11. Copnepxxanue y4eOHOIro MaTepuaJia 1

Metoa oca:xaeHus U
KOMILIec000p030BaHMus,

CymHocts Metofa; llpaBuna mNpUrOTOBIEHHS PACTBOPOB C MPUTOTOBIEHHBIM TUTPOM U
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CYHIHOCTb, BU/IbI pacTBOpPOB € YCTAaHOBJIIEHHBIM TUTpoM. BpiOop uHaukartopa; Pacuersl B  aHamuse;
onpeaeaeHuil [TpuroTtoBieHue U cTaHAAPTU3ALUS PACTBOPOB Il TUTPOBAHUS METOJIOM OCAKJIEHUSI.
Tema 4.12. Conep:kanue y4eOHOT0 MaTepuaJia 2 1
OxucanTe/IbHO— CymHocts  MeTona;  Buuabl  okcuaumeTpuu: — IEpMaHraHaTOMETpUS,  HOJOMETpUS,
BOCCTAHOBHMTE/IbHbII XxpomaroMmerpus, Opomaromerpus U aAp. [IpaBuna  NpUrOTOBIEHUS  PacTBOPOB €
MeTO[ (OKCHAMMETPHs), | IPUTOTOBICHHBIM TUTPOM U PACTBOPOB C YCTAHOBJICHHBIM THTPOM.
CYIIHOCTb, IPUMEPbI Rel-Ox mnaukaropsl. Pacuersl B ananuse. [Ipurorosnenue u cranaapTu3alnus pacTBOPOB AJIS
RED-OX TtutpoBanus
Pa3pen 5. ®usuko- 12/16/14
XMMHYEeCKHEe METO/bI
aHaJM3a
Tema 5.1. Copneprxanue yuyeOHOIro MaTepuasia 2 1
POU3UKO-XUMHYECKHE Knaccugukanus meronoB ¢uszuko-xumuueckoro aHanuza. CymHOCTh (OTOMETPHUECKHX,
MeTOo/bl aHAJIN3A, AIIEKTPOMETPUYECKUX,  Xpomarorpaduyeckux  METOAOB.  Ammaparypa,  I0Jb30BaHUE,
CYIIHOCTb, BU/bI UHTepHpUTalus AaHHbIX. [IpuMeHeHne B MeuIHe
aHaJM3a
Tema 5.2. Copepxanue yuyeOHOIro MaTepuasa 2 1
N3yuenne CymHocTh  (DOTOMETPUUECKHMX  METOJIOB:  KOJOPUMETPHs,  (POTO3ZIEKTPOKOIOPUMETPHS,
(¢poTromeTpHUecKHX Hepenomerpus. OOopynoBanue nns  poromerpuueckoro aHanuza. (OCHOBHOM  3aKOH
METO/I0B aHAIN3A CBETONOIJIOIIEHHS U ClIeAICTBUE U3 Hero; TeOoBaHUS, MpeAbsBIseMble K LIBETHBIM PEAKIIMSM.
Pacuer u moctpoenue kanmuOpoBouHOTO Tpaduka; OmnpeneneHue KOHIEHTPAIMH BEIIECTBA
METO/IOM CpaBHEHHUs CO CTAHJAPTHBIM 00pa3lioM U MO KaTMOPOBOUYHOMY IpadukKy.
Tema 5.3. Conepxxanue yuyeOHOIro MaTepuasa 2 1
Hzyuyenue Mertonbl Bu3yanabHOM Kosopumerpur. OCHOBHOM 3akOH cBeronoryomeHus byrepa-Jlambepra-
KOJIOPUMeETPHYECKHX bepa. Ompenenenre KOHUEHTPAllMU MCCIEAYEMOTO pacTBOpa METOJaMU  BU3YaJIbHOM
METO/I0B aHAJIU3A, KOJIOPUMETPHH.
NpHUMepBbI
KOJIOPUMETPHYECKHX
onpeneeHui
Tema 5.4. Copepxanue y4eOHOIo MaTepuaJa 2 1

D0TO3JIEKTPOKOJIOPUME
TpUs

CymHOCTh GOTOMETPHYECKOTO METO/1a, TPUOOPHI. OnpeieNieHre ONTHYECKOH IMIIOTHOCTH,
IPO3pPavyHOCTH, KOHIIEHTPALMU UCCIIEyeMOro pacTBOpa Ha (hOTOMETPHUECKUX MpHOopax.
VYerpoiicto, npunnun padotel ®IK. [Toaroroska mpudopa k padote. IIpaBuiia Beioopa
paboueii kroBeTHI 1 cBeTouIbTpa. [locTpoeHune cnekTpanbHO KpUBOiA, BEIOOP CIIEKTPA.
[TpuroroBnenue pabodynx pasBeAeHU U3 cTaHAAPTHOTO pacTBopa. [locTpoeHune
KauOpoBOoUHOTO rpaduka, padbora ¢ HuUM. Pacuer koadduunenta pakropuzanun. Mzmepenue
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onTruyeckoil oTHocTH Ha @OK; PacyeT KOITMUYECTBEHHOTO COJEpKaHUs BEIIECTBA 11O
KaTuOpOBOYHBIM Ipadukam. PacyeT KOMTMYECTBEHHOTO COJICPKAHUS BEIIECTBA METOIOM
CpaBHEHHUS CO CTaHAAPTHBIM 00pa3IoM

IIpakTH4eckoe 3aHsATHE: 2

19. ®0T03/1eKTPOKOJIOPUMETPUS

HN3yuenne @IK. BeinosiHeHHe onpeaeieHUs ONTHYECKOH NJIOTHOCTH, IPO3PAYHOCTH,

KOHIIEHTPALMH HCCJIeyeMOro pacTBopa

20. U3y4yenue cnekTpooromerpa

CamocrosiTesibHas padora: 3

Metoabl BU3yaJIbHOW KOJOPUMETPUHU (KOHCIIEKT TOTIOJIHUTEIBHOM JINTEPATypHhI).

Hedemomerpus

Br16op paboueil KIOBETHI, ONTHMAIBHOTO CIIEKTpa Ha (HOTOMETPUUECKUX MprOopax (KOHCIEKT

JIOTIOJIHUTEIbHOM JINTEpaTyphl).

[Tnamennast poTomeTpusi, 0COOEHHOCTH MeTO/1a (KOHCIEKT JOTIOIHUTEIBHOM JINTEPaTypHhI).

dnyopumeTpusi, NpUMEHEHHE B Ja0OpaTOPHON JMArHOCTHKE (KOHCHEKT JOIMOJIHUTEIbHON

JUTEPaATYphl).

CoBpeMeHHbIE (OTOMETPUUECKUE aHATU3ATOPbI, IPUMEHEHHE B JIAOOPATOPHOW TUArHOCTHKE

(37IeKTpOHHBIE pecypchl - pedepar).

3ammra peeparoB, YCTHOE U3JI0KEHHE MaTepHraja ¢ TOMOIIbIO PE3eHTalUU
Tema 5.5. Conep:xanue yueOHOTro MaTepHaJia 1
PH-meTpus CyImHOCTh DJJEKTPOMETPUYECKUX METONOB. MoOHOMETpHYecKMii METOJ aHajau3a, METOJBI.

[punnun pabotel noHomepa, pH-metpa. KannbpoBka. DnekTpoJpl cpaBHEHHS. DJIEKTPOJbI

onpenenenus. [IpaBuna paboThl ¢ AJIEKTPOAAMU;

[IpaBuna pabotsl Ha pH-MeTpe u noHOMEpE;

IIpakTHYECKOE 3aHSATHE: 2

21. BeinosiHeHHE YJIEKTPOMETPHYECKHX METO/10B AaHAIH3A

CamocrosiTe/ibHast pagora: 3

Tumsl 2J1€KTPOI0B HOHOMETPUH, MPaBUjIa IPUMEHEHHS

3ammra peeparoB, YCTHOE U3JI0KEHHE MaTepHrasa ¢ HOMOIIBIO IPe3eHTallUuU
Tema 5.6. Copepxanue y4eOHOro MaTepuaJa 1
M3y4yenne onTtuyeckux U | 3akoH pacnpenenenuss Hepucra. Buasl xpomarorpadguu B 3aBUCUMOCTH  OT TEXHUKH
xpomarorpagu4ecKux IpoBe/IeHUs aHanu3a. Buapl xpoMaTorpaduu B 3aBUCUMOCTH OT CIIOC00a pa3/iesieHns BELIECTB.

METOA0B aHAJ/IN3a

[IpuMeHeHHEe XpPOMATHYECKMX METOJOB aHanmW3a B MemulmHe. Kitaccupukaius OnTHYecKux
MeTo10B. CyITHOCTh pepaKTOMETPHH.

[TogroToBka pedpaktomerpa k pabore. Omnpenenenue koddduimenta pedpakiuy,
KOHIIEHTPAIIMU HCCIEyeMbIX pPAacTBOpPOB Ha pedpakromerpe. CyIIHOCTh MOJISIPUMETPUH,
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0COOEHHOCTH.

IIpakTH4yeckoe 3aHsATHE: 4 2
22. BoinosiHeHne xpomarorpapuu
CamocrosiTeibHas padora: 4 3
Knaccugukaius onTHUECKUX METOA0B KOJUYECTBEHHOTO aHAIN3A.
Pedpaxromerpus.
[TonsipumeTpusi, 0COOEHHOCTH METO/1A
['emarosiornueckue aHaaIn3aTopbl, IPUMEHEHHUE B JAOOPATOPHOM AMATHOCTUKE
3amura peeparoB, yCTHOE U3JI0KEHHE MaTepHaja ¢ IOMOLIbIO PE3EHTALUU
Pazpnen 6. 2/4/2
MeTtpoJsiorndeckast
XapaKTepUuCTHKA
METOJ0B AHAJIM3A
Tema 6.1. Copnepxanue y4yeOHOIro MaTepuasa 2 1
CraTucruyeckas [Tonsatue o norpemHoctsax u omuokax. Kimaccudukanus norpemnocreit u omuook. [Ipuunnsl,
00pa0oTKa pe3y/IbTATOB | BHI3BIBAIONINE CHCTEMAaTHUECKUE MOrpemHocTH; KanumOpoBka MEpHOH MOCYyAbl C IIEJIBbI0
¥ KOHTPOJIb Ka4eCTBA YCTPAaHEHUs] CUCTEMATUYECKOW IOTrPEIIHOCTH. Bocnpou3BOAMMOCT M TOYHOCTH AHAIU3A.
KOJIM4eCTBEHHBIX CrneunduyHOCTh U aHAJIUTHUYECKas YYBCTBUTEIBHOCTb METOJOB KOJMYECTBEHHOI'O aHaIM3a.
onpeaeaeHui Cratuctudeckas o0paOoTka pe3yabTaTOB aHajiM3a: pPacdyeT CpeJHero apupMeTHuyecKoro
OTHOCUTENIbHOM ¥  aOCOJNIOTHOM  MOTPEIIHOCTEH; BOCIPOU3BOJAMMOCTH, CTaHIAPTHOIO
PyOexnbiii oTKJIOHEHUs; OLleHKa BOCIHPOMU3BOAMMOCTH M NPAaBWIBHOCTH aHAJINW30B 110 IOJIY4YEHHBIM
PEHTHHIOBBIH KOHTPOJIb | JaHHBIM. BHYTpuiabopaTOpHbI KOHTPOJIb KaueCTBA BBIMOJIHEHHBIX MCCIIEAOBAHUN, TEPMUHBI.
IIpomexyTounas [TpyHIMIIBI TOCTPOEHMS KapT KOHTPOJISA KadecTBa. KpuTepun OLEHKH MOJYYEHHBIX JaHHBIX 110
arrecrauus — KapTe KOHTpoJsi KauecTBa; IIpoBeneHue KOHTposisi KauyecTBa. AHAmU3 OIMMOOK H
AU(PPepeHUMPOBAHHBIN | KOPPUTHPYIOLIUE AEHCTBUS.
3ayer IIpakTH4yeckoe 3aHsATHE: 4 2
23. BbInoJHeHHe CTATHCTHYECKOH 00pa0OoTKM  pe3yJbTAaTOB  KOJHU4YE€CTBEHHBIX
onpeaeeHui
CamocrosiTesibHas padoTa: 2 3
[TpaBuna kaarOpPOBKHU MEPHOM MOCYIBI
3amuTa pedepaTroB, yCTHOE M3JI0KEHHE MaTeprasa ¢ MOMOUIbIO MPE3eHTAlUN
KouncyabTanun 12
Bcero 160
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3. YCJIOBHUS PEAJIM3AIIMN YYEFHOM JJUCITUITJIMHBI

3.1. TpeOGoBaHusi K MATEPHAJTIBLHO-TEXHUYECKOMY 00eCIeYeHUI0
Peanuzanus nporpaMmbl TUCHUILIMHBL TpeOyeT Hamuuusi jJabopatopun «PuU3MKO-
XUMHUYECKUX METOJIOB UCCIIEIOBAHUS U TEXHUKU JTaOOPATOPHBIX padboT.
Oo6opynoBanue J1abopaTopuu U paboynx MecT JabopaTopuu:

— I0CaJI0OYHbIE MECTA MO KOJUYECTBY 00YUaAIOIIUXCS;

— pabodee MecTo MpenoaBaTeis;

— KOMIUIEKT Y4EOHO-HaIJISIIHBIX IOCOOMIA;

— KOMIUIEKT AUJIAKTUYECKUX 00YUaIOIMUX U KOHTPOIUPYIOLIUX MaTepUaloB;
— CIHUPTOBKA;

— nmabopaTopHbie OaHM;

— TEpPMOCTaT;

— CYUIWIbHO-CTEPWIIN3AIMOHHBIN 1IKad;

— OWHOKYJISIPHBIM OMOJOTUUECKUA MUKPOCKOIT;

— neHtpudyra;

— JIUCTUIUISITOP;

— KOK-2, KOK-3;

— cnexkTpodoromeTp;

— aHaJINU3aTop;

— amnTeyHble, TOPCUOHHBIE, JIEKTPOHHBIE BECHI;

— pH-metp, nonomep;

— pedpakrTomerp;

— TIOJSIPUMETD;

— J103aTOPBL.

TexHuyeckue cpeacTBa 0OydeHUs:
— KOMIIBIOTED,
— MYJIbTUMEIUWHBINA TPOEKTOP.

3.2. UndopMmannoHHoe odecnevyeHne o0yueHust

Ilepeyens pexkoMeHayeMbIX y4eOHbIX u3AaHuH, HHTepHer-pecypcos,
JAOTNOJIHUTEJbHOM JIMTePaTyphbl

OCHOBHBIC HCTOYHUKH:

1) IlycroBanona, JI.M. ®U3NKO-XUMHUYECKHUE METO/Ibl UCCICIOBAHUS U TEXHUKA
nabopatopHbix paboT: yueb. mocobue / JL.M. IlycroBanoBa, W.E.
Huxkanoposa. - PoctoB-Ha-Jlony: @ennkce, 2014. — 300 c.

2) OU3UKO-XUMHYECKUE METOJbI HCCJICAOBAHMS W TEXHHUKA JIAOOPATOPHBIX
pabort [DnexktponHsIii pecype] / B.B. Pyaner. - M.: TDOTAP-Menaua, 2016. —
496 c. Pexum nocryna: http://www.studentlibrary.ru
/book/ISBN9785970439449 .html

I[OHOJ'IHI/ITCJIBHBIC HUCTOYHHKMH.
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1. XaputonoB [O.4., Ananmutuueckast xumusi. KayecTBeHHBIM aHamu3.
Tutpumerpus. COopHUK ynpaxkHeHu# : yueOHoe nocobue / FO.4. Xapurtonos, JI.H.
IlxabapoB - M. : I'DOTAP-Menua, 2015. - 240 c. - ISBN 978-5-9704-3272-3 -

Texcr : osnektponusii / DbC "Koncynbrant cryaenta" : [caiit]. - URL :
http://www.studentlibrary.ru/book/ISBN9785970432723 .html

2. XaputonoB lO.f., Ananutuueckas xumus. AHaimuthka 1. OOmue
TeopeTudeckre OcHOBBI. KauecTBeHHbld aHanmu3 / XaputoHoB O.S. - M.
I'DOTAP-Menua, 2014. - 688 c. - ISBN 978-5-9704-2934-1 - TekcT : 3ne€KTPOHHBIN
/! OBC "KoncynbTant cTyneHra" : [caiit]. - URL
http://www.studentlibrary.ru/book/ISBN9785970429341 .html

3. bemses  A.Il, ®usnueckas u KoymouaHas xumus. IIpakTukym

00pabOTKM AKCIIEPUMEHTATLHBIX Pe3yIbTaToOB : yued. mocodue / benser A.Il. - M. :
I'DOTAP-Menua, 2015. - 112 c. - ISBN 978-5-9704-3486-4 - TekcT : 37€KTPOHHBIN

/! 9BC "KoHCynbTanT cryaeHra" : [caiT]. - URL
http://www.studentlibrary.ru/book/ISBN9785970434864.html
4, Mymkam6apos H.H., ®u3ndeckas u KOJUIOUHAS XUMUS: YUSOHUK JIJIs

MEJUIMHCKHUX BY30B (C 3aJ]a4aMH M PEIICHUSAMH) YIYCOHUK ISl MEAUIIMHCKUX BY30B
(c 3amavamu u pemenusimu). / Mymkambapos H.H. - 4-e uzg., crep. - M.
®OJIMHTA, 2015. - 455 c. - ISBN 978- 5 99765-2295-4 - TeKCT : 3AEKTPOHHBIN //

9bC "KoHcynpTanT cTryaeHra" : [caitT]. - URL
http://www.studentlibrary.ru/book/ISBN97859976522954 . html
5. SApeies H.I'., ®uznueckue METOIbI HCCIAEAOBAHUS U UX MPAKTUYECKOE

MIPUMEHEHUE B XMMHUYECKOM aHaiu3e : YueOHoe nocobue / H. I'. Apsiues, 1O0. H.
Mengsenes, M. U. Tokapes, A. B. bypuxuna, H. H. Kamkun - M. : [Ipomeren, 2015.
- 196 c. - ISBN 978- 5 9906134-6-1 - Tekct : anexkTpoHHbIH // DBC "KOHchILTaHT
cTyaeHra" [caitT]. - URL :
http://www. studenthbrary ru/book/ISBN9785990613461.html
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS YUEBHOM
JUCHUILIAHBI
KOHTpOJIb H OIEHKa pCE3yllbTaTOB OCBOCHHA JUCHUIINIMHBI OCYIICCTBIIACTCA
IMPCIIoAaBaTCJICM B ITPOLCCCC IIPOBCACHUA ITPAKTHICCKUX SaHHTHﬁ, TCCTUPOBAHUA, A
TAKEC BBIIIOJIHCHUA 06y‘{aIOIHHMI/ICSI HWHANBUAYAJIBHBIX SaﬂaHHﬁ.

Pe3yabTarsl 00yyeHus
(oCBOEHHBbIE YMEHUS1, YCBOEHHbIE
3HAHNSA)

@opMbI 1 METOIBI KOHTPOJISI H OIIEeHKH Pe3yJIbTaTOB
o0yueHust

OcBOEHHbIE YMEHUS:

TOTOBUTH pabodee MecTo, MOCyAdy,
obOopymoBanue  JUIsA MIPOBEICHUS
AHAIM30B C COOJIOJCHUEM TCXHUKHU
0€30MacHOCTH U  IPOTHUBOIOKAPHOH
0e30IMacHOCTH

BBIIIOJIHEHUE QJITOPUTMOB JEHCTBUU 110 OpraHU3alUU
pabouero Mecra, BBINOJHEHHE CHUTYAIlMOHHBIX 3ajad,
JKCIIEPTHAS OICHKA, TU(.3a4eT

BBINIOJIHATH ~ OCHOBHBIC  OIIEpAIlVH, | BHIIIOJHECHUE QJITOPUTMOB JEeACTBUI

MPEIIICCTBYIONTUE WIH | IPEACTePIIIN3AIMOHHON  O0pabOTKM W CTEPHIIM3AIHA

COITYTCTBYIOIIIUE MPOBEJICHUIO | JIA0OPATOPHOW  TOCYIbI, MPUIOTOBIEHHUS  PACTBOPOB

1a00PATOPHBIX HCCIICTOBAHUN pa3IMIHOI KOHIICHTPAIIHH, neHTpudyrupoBanus,
GUIBTPOBAHUS, HArpeBaHUs BEIIECTB, MHKPOCKOIIUH;
BBITIOJTHEHUE CUTYallMOHHBIX 3aJ]1a4, JKCIEPTHAs OICHKA,
aud.3ader

BIIQJICTh TPAKTHYSCKUMH HABBIKAMU | BBITIOJIHEHUE AJITOPUTMOB JCHCTBHH Ka4eCTBEHHOTO,

IIPOBEICHUS Ka4eCTBEHHOT'O U | TATPUMETPHUECKOIO aHaJIN30B; BBITIOJHEHHUE

KOJMYECTBEHHOTO aHAJIM3a METOJAMH, | CUTYyallHOHHBIX 3aja4, SKCIIepTHAs OLleHKa, Tud.3a4eT

HE TpeOYyOUMMHU CJII05KHOTO

COBPEMEHHOr0 000pYyIOBaHMs

TOTOBUTH MPHOOPHI K J1a00paTOPHBIM
HCCIIEOBaHUSM

BBIMIOJIHEHUE AJITOPUTMOB JIEHCTBMM IO HOJTOTOBKE
npuOOpPOB K TIPOBEIEHHUIO HCCIEAOBAHUM, SKCIEpTHAs
OlLIeHKa, 1u(.3a4er

pabortatb Ha
cnekTpodoToMeTpax,
aHaJIM3aTOpax

¢doTtomeTpax,
HOHOMepax,

BBITIOJIHEHUE aJTOPUTMOB HeUCTBUU MPOBENECHUS
uccnenoBannii Ha KOK-2, KOK-3, cnektpodortomerpe,
pH-MeTpe, wWoOHOMepe, aHanM3aToOpe;  BHITIOJHECHHE
CUTYAIlMOHHBIX 3aJ1a4, DKCIIePTHAsI OIleHKa, Au.3aueT

MPOBOJUTh  KATHOPOBKY  MEPHOH
MOCY/Ibl, CTaTUCTHUYECKYIO 00paboTKy
pE3yNIbTaToB KOJINYECTBEHHOTO
aHasu3a, OLIEHUBATh
BOCIIPOM3BOJMMOCTh M TIPaBHIIBHOCTH
aHaImn3a

BBITIOJTHEHUE aJITOPUTMOB JICUCTBUN KaTUOPOBKH MEPHOU
MOCyZbl, TPOBENEHHUE  CTAaTHUCTHYECKON  00paboTku
pe3yiabTaTOB KOJIMYECTBEHHOIO aHAIM3a C OLEHKOU
BOCIPOU3BOAUMOCTH u MIPaBUWIBHOCTH aHaln3a;
JKCIIEpPTHAsI OLIEHKA, 1n(.3aueT

YcBoeHHBIE 3HAHUA:

YCTpOMCTBO J1abopaTtopuil pasinuyHOrOo
THUMa, JabopaTopHOe 000py/lOBaHHUE U

anmnaparypy

TECTHUPOBAHUE,
nud.3ader

BBIITOJIHEHUEC CUTYallTUOHHBIX 3aaa4,

IpaBujia TCXHUKH 0e30IMacHOCTH npu

MIPOBEACHUU 1ab0paTOPHBIX
HCCIIEI0OBaHUI B KJINHUKO-
JTUAarHOCTHYECKUX nabopaTopusx

pa3nuyHOro npoduias U CaHUTAPHO-
TUTHEHNYECKUX J1a00paTopusix

BBINOJIHEHUE TTPABHIT TEXHUKH 0€30ITaCHOCTH TIPH paboTe ¢
pa3J'II/I'-IHBIMI/I XUMHNYCCKUMHN peaKTI/IBaMI/I, O60py210BaHI/IeM
1abopaToOpUn; TECTUPOBAHHUE, BHIMIOJIHEHHE CUTYAI[HOHHBIX
3aja4, 9KCIIepPTHAs OIeHKa, TUd.3aueT
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TEOPETHUYECKHE OCHOBBI JTA0OPATOPHBIX
HCCHGHOB&HHﬁ, OCHOBHBIC TMMPUHIUIIBI
M METOIbl  KayeCTBEHHOrO0 U
KOJIMYECTBEHHOT'0 aHAJIN3a

TECTUPOBAHUE,
nud.3ader

BBIIIOJIHEHHUEC CUTYAallTUOHHBIX 3aaa4,

KJIacCCU(PUKAIIMIO METO/OB
XHUMHYECKOr0 aHaIn3a

¢busuko-

TeCTHUpOBaHUE, Tud.3a4eT

3aKOHBI FeOMeTpI/ILIeCKOI\/'I OIITHUKH

TECTUPOBAHHUC, OKCIICPTHAA OLICHKA, ,Z[I/I(b.BaIICT

MPUHIUIIBI paOOTHl MUKPOCKOIIA

BBIIIOJIHCHHUEC aJITOPUTMOB MHKPOCKOIIMHU, TCCTUPOBAHMUC,
BBITNIOJIHCHUC CUTYAIIlMOHHBIX 3a1a4, zmcbsaqu

MOHATHSI TUCTIEPCUU CBETA, CIIEKTpa TECTUPOBAHUE, BBHIMOJHCHWE CHUTYAI[MOHHBIX  3ajad,
aud.3ader

OCHOBHOM 3aKOH CBETOIIOIJIOIICHHUS TECTUPOBAHUE, BBHIMOJHCHUE CHUTYAI[MOHHBIX  3ajad,
nud.3ader

CYITHOCTh (HOTOMETPHUCCKHX, BBITTOJHEHHE dboTtomeTpuH, 3IEKTPOMETPHH,

ANEKTPOMETPUIECCKUX, xpomaTtorpadum; TECTUpPOBAaHUE, OKCIEPTHAS OIEHKA,

XpoMaTorpauIecKux METOJIOB; nud.3a4er

TIPUHIIHAITBI paboThI MOHOMEPOB, | BBITIOJIHEHUE AJITOPUTMOB TPOBEACHUS WCCICIOBAHUN Ha

($hoTOMETPOB, CIEKTPOHOTOMETPOB (hOTOMETPHUYECKUX,  DJIEKTPOMETPHUYECKHX  MPUOOpax;
TECTUPOBAHUE, BBHIMIOJHCHUE CHUTYAI[MOHHBIX  3ajad,

OKCIICPTHAA OLICHKA, I[I/I(I).?»a‘leT

COBPCMCHHBIC METOZIbI aHAJIN3a

TCCTUPOBAHHUC, OKCIICPTHAA OLICHKA

IIOHSITHS JIOMUHECIICHITNH, | TECTUPOBAHUE, SKCIICPTHAs OIICHKA

bayopecteHIIUU

METOJIMKH CTATUCTUYCCKOW OOpaOOTKH | BBITIOJIHEHUE CTATHCTUYECKOW OOpabOTKU pPEe3yiIbTaToB
pe3yIbTaToB KOJIMYECTBCHHBIX | KOJIMYCCTBCHHBIX OIPEACACHHUM, MPOBEIACHUE KOHTPOJISL
OTIpe/ICIICHUH, TPOBEACHHUS KOHTPOJIS | KAUeCTBA BHITIOJHEHHBIX UCCIICOBAHMMA, aHATTN3a OIIHOOK;
KayecTBa BBINOJIHEHHBIX | TECTUPOBAHUE,  BBIOJHCHHWE  CUTYAIlMOHHBIX  3ajad,
WCCIICIOBAaHMM, aHaJM3a OIMMOOK W | dKCIIEPTHAs OlEHKA, Au.3a4eT

KOPPUTHPYIOUTUE NEUCTBUS
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