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MuHucTepcTBO HayKH U BhIcIIero oopasoBanus PO

o . Dopma
VYIIbSIHOBCKUI TOCY1apCTBEHHBII YHUBEPCUTET

@-Pabouast mporpaMma U CIAILIAHEL

1. HEJH U 3AJAYU OCBOEHUA JUCIUIIJINHbI:
Llesin ocBOEHMS AUCHMIIUHBI:
1. ®opmupoBanue y OakanaBpa NpEACTABICHUN O TEOPETUYECKHX OCHOBAX M MHOT00Opa3uu

AQHATTMTHYECKUX METO/I0B aHaJN3a.

2. ®opMHUpOBaHHE CUCTEMHBIX 3HAHHIA, HEOOXOAUMBIX B IIPAKTUYECKOM JEATEILHOCTH XUMHUKA
AHAJIMTHUKA WU UCCIICAOBATCIIA 1A aHAJIM3a IMPOMBIIIJICHHBIX, IPUPOAHBIX, OPraHUYCCKUX U
OMOJIOTrNYECKUX OOBEKTOB.

3. ToaroroBka OakamaBpoB K Mpo(decCHOHANEHOMY BBIOOPY aHATUTHYECKOTO METO/a,
06OPYJIOBaHI/I$[, MNPHUEMOB KAaUCCTBCHHOI'0O M KOJMYCCTBCHHOI'O aHaIM3a NPHUMCEHUTCIIBHO K
KOHKPETHOMY OOBEKTY aHaJIn3a.

4. @®opmMupoBaHHWE YMEHHUW BBIMOJIHEHHUS] HCXOJHBIX BBIYMCIEHUH, HUTOTOBBIX pPACYETOB C
WCTIOJIb30BAHUEM CTATHCTHYECKOW OOpabOTKM pEe3ylbTaTOB KOJUYECTBEHHOTO aHAIN3a,
YMEHUH 0QOPMIICHHS IPOTOKOJIOB aHAJIN3A.

3a11aql/1 OCBOCHUA NTHUCHMIIJIMHBI:
1. O3uakomiieHue C MCTPOJIOTHUYCCKUMHU OCHOBAMHU XUMHWYCCKOT'O aHAJIN34a, TUIIaMHU peaKuHﬁ n

MPOIIECCOB B aHATMTHYECKOW XUMUH, UX OCHOBHBIMHU 3aKOHOMEPHOCTSIMU;

2. ®dopmupoBaHHE TIPEICTABICHUA O CBS3M AHAIMTUYECKUX CBOWCTB COEAWHEHHHA C
MOJIO)KEHUEM COCTABJSIIONIMX MX 3JeMeHTOB B Ilepuonnueckoit cucreme anemeHtoB J[.H.
Meunneneena.

3. O3HakoMJieHHE C OCHOBaMH M TEOPETHYECKUMHU, TMPAKTUICCKUMU BO3MOXKHOCTIMU
rpaBUMETPUU, TUATPUMETPUH, HHCTPYMEHTAIBHBIX METOJ0B KOJIUYECTBEHHOTO aHAJIN3A.

4, ®opmupoBaHHE TIPEACTABJICHHH O COBPEMEHHBIX (U3UKO-XUMHUYECKUX  METOJaX
KauyeCTBEHHOI'0 M KOJIMYSCTBEHHOTO aHAJIM3a.

5. O3HakoMJIeHHE C AHAIUTUYECKUMH BO3MOXHOCTSIMHU JJICKTPOXUMHUUYECKHX, ONTHYCCKUX H
XpoMaTorpaguIecKux METOI0B aHaIH3a.

6. ®dopmupoBaHHE HABHLIKOB OOpaOOTKH pE3ylIbTAaTOB KAYECTBEHHOTO M KOJMYECTBEHHOTO
aHajiM3a M pacyeTa Mo SKCIEPUMEHTAIbHBIM JJAHHBIM U MPU BBINOJHEHUU UHANBUIYATBHBIX
3aJaHUH.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII:

b 1 nucuunmubel (Moaynu). @aKynbTaTUB.

[lo noruke mNOCTpOEHHS W COJEPKAHUIO JaHHAs JUCHMIUIMHA CBsi3aHA C JPYrUMU
TUCIUIIMHAMUA M3 0a30BOi yactu mpodeccruoHanbHOro mnukia: «Heopranwdeckas XuMHS,
«Marematuka» u «@usuka». [Ipu o0ydeHun HEOOXOAMMBI 3HAHUSA, YMEHHS U HAaBBIKH,
MOJIYYEHHBIE B COOTBETCTBYIOLUX MPAKTUKYMAX.

3. NEPEYEHb ITINIAHUPYEMBIX PE3VYJIBTATOB OBYUYEHUA 110
AUCHUIIVIMHE MOAYJIIO), COOTHECEHHBIX C IIVNIAHUPYEMBIMH
PE3YJbTATAMMUA OCBOEHMUA OCHOBHOW MMPO®ECCHUOHAJIBHOM
OBPA3OBATEJILHOMW TPOT'PAMMBI
Breimyckauk OakanaBpuara JOJDKEH 00JafaTh CIEAYIOIIUMU OOIIenpodecCHOHATBHBIMU
KOMIICTCHITUSIMU:

- CHocOOEH TPOBOJIUTH C COOMIOACHHEM HOPM TEXHUKHA O€30MacHOCTH XHUMHYECKHA
SKCIIEPUMEHT, BKIJIIOYAsl CHHTE3, aHalIu3, H3y4YE€HUE CTPYKTYpbl W CBOWCTBAa BEIIECTB U
MaTepHalioB, UCCIie0BaHue mpolieccoB ¢ ux ydactuem(OITK-2)
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@-Pabouast mporpaMma U CIAILIAHEL

- crocooeH IPHUMCHATH paC‘IéTHO-TCOpeTH‘-IeCKI/Ie MCTOAbI IJIA U3YUYCHUS CBOICTB BCIICCTB
U IPOLCCCOB C HUX Yy4aCTUCM C HCIIOJIb30BAHHUEM COBpCMCHHOfI BBIYHCIUTEILHON TEXHHKH.

(OTIK-3)

- CIOCOOCH TPECTABIATh PEe3yNbTaThl CBOCH pabOTHl B YCTHON M MHCbMEHHOU (opme B
COOTBETCTBUU C HOPMaMH U MpaBUIIaMH, IPUHATHIMU B npodeccrnoHaibHOM cooOmiectBe( OIIK-

6)

Koa m HamMeHOBaHHUe

Hepeqenb IVIAHUPYEMBIX PE3YyJIbTAaTOB oﬁyqe}mﬂ mo

H3YYEHUE CTPYKTYPHl U
CBOIICTBA BEMIECTB H

peanusyemoii AUCHUILINHE (MOAYJII0), COOTHECEHHBIX C MHANKATOPaMH
KOMIIeTeHIIUH JOCTHKEHHS] KOMIIeTEeHIHil
OIIK-2 - Cnoco6eH | 3naTb:1) [IpUHINITEI KAYECTBEHHOTO M KOJMYECTBEHHOTO aHAIIN3a
MIPOBOJUTH C | OCHOBHBIX KJIaCCOB HEOPraHUYECKUX W OPraHMYECKUX BEIIECTB.
coOJr0IeHrEeM HOpM | 2) MeTozapl, MpUEMbl U CHOCOOBI BBHITIOJHEHUS] XUMUYECKOTO U
TEXHUKH 0€30MacHOCTH | (PM3MKO-XMMHUYECKOI0 aHallu3a Uil YCTAHOBJIEHUS Ka4eCTBEHHOIO
XUMHYECKUN COCTaBa U KOJIMYECTBEHHBIX OMPEEICHUN.
SKCIEPUMEHT, BKJIt0Yasi | YMeTb:1) CoOuparh mnpocTeliine yCTaHOBKU JJIsl TNPOBEICHUs
CUHTE3, aHayu3, | 1a00PaTOPHBIX UCCIIETOBAHUM.

2) TOoTOBHUTH M CTaHIAPTU3MPOBATH PACTBOPHI AHATUTHYCCKUX
peareHToB.

MaTepuasos, 3) Orbupars cpemHiOK MpoOy, COCTAaBISATH CXEMbl aHAIK3a,
UCcleI0BaHue IPOBOAMTH KAUECTBEHHBIN M KOJIMYECTBEHHBIM aHAIN3 BEIECTB, B
MIPOLIECCOB C uX | mpeAenax MCIOJb30BAaHUS OCHOBHBIX IPUEMOB U  METOJOB,
y4acTHEM. PEeyCMOTPEHHBIX TPOrPaMMOit
4) IlpoBoauTh pazleneHue KaTHOHOB W AHMOHOB XHMHUYECKUMU
METO/IaMU.
5) PaboraTh ¢ OCHOBHBIMH THIIAMH MPHOOPOB, HMCITOJIBL3YEMBIX B
aHaymze (oTO21EKTPOKOTIOPUMETPHI, CHEKTPO(HOTOMETPHI,
HOTEHIIHOMETPHI | JIP).
Baanerb:1) MeroaukamMu aHanmu3a (U3HYECKHMX W XUMHUYECKUX
CBOMCTB BEILIECTB PA3IMYHOI PUPOIBI.
2) TexHUKOW BBITOJHEHUS OCHOBHBIX AHAIMTHYCCKHX OIeparui
P KaUeCTBEHHOM U KOJMYECTBEHHOM aHaJIM3€ BEIIeCTBa.
[K-2: BiazaeeT | 3HaTh:[IpiMeHeHre OCHOBHBIX TIOJIOKEHUN TEOpUU PaCTBOPOB,
0a30BbIMH  HaBBIKAMH | YICHUS O XHMHYECKOM PABHOBECHM, XUMHUYECKOW KHUHETHKE,
WCI0JIb30BaHUSA KaTajnause, aIcCOpOIU B AHATTUTHYECKON XUMUU.
COBPEMEHHOU YMmerb:BoiOUparh  ONTUMAIbHBI  METOJI KAYECTBEHHOTO H
anmnapaTtypsl IpH | KOJIMYECTBEHHOTO aHaym3a BEIIECTBA, UCIOJIB3YS
MPOBEJICHUM HAYYHBIX | COOTBETCTByIoIME  (u3myeckue  mpubOpsl M ammaparsl.
uccae10BaHuN AHanu3upoBaTh W WHTEPHPETUPOBATH PE3YIbTAThl XUMUUYECKHUX

OKCIICPUMCHTOB U Ha6J'IIo,[[eHHfI
Baagers:Metononorueit BLI60pa AHAJIMTUYCCKOI'O METO/JJa aHaJIn3a
B 3aBUCUMOCTH OT aHAJIMTUYCCKHUX 3aJa4 U 00BCKTA aHAIM3A.

4. OBIIASA TPYJOEMKOCTD JUCIHUIIJINHBI

4.1. O0beM TUCHHUIIMHBI B 3a4eTHBIX eqnHUIaX (Bcero) 2 3ET
4.2. Ilo Bupam y4eOHoii padoTsl ( B yacax): 72

Bua yueoHo# padoThl |

KoanuectBo 4yacos (popma

®dopma

3u3 23



MI/IHI/ICTepCTBOVHayKPI 1 BBICILIET O 5)6pa30BaHI/Iﬂ PO Dopma
VIIbSIHOB CKHIt TOCYHapCTBEHHBIM YHUBECPCUTET
@-Pabouast mporpaMma U CIAILIAHEL
00yueHust oYHasi )
B 1.4. mo
Bcero no miiany ceMecTpam
7
1 2 3
KonTakTHas pabora oOydaronmxcs ¢ 79 79
MPEIO0JIaBaTeIEM B COOTBETCTBUHU € Y1
AyJIUTOpHBIE 3aHATHSL: o4 o4
JIEKITHH 9 9
CeMuHapHI U TPAKTUUECKUE 3aHSATHUS - -
JlaGopaTopHbie pabOTHI, 45 45
MTPAKTHUKYMBI
CamocTrosTenpHas paboTta 18 18
dopma TEeKyYIIero KOHTPOJISI3HAHUN 1 TECTUPOBAHUE, TECTUPOBAHUE,
KOHTPOJISICAMOCTOSATEIEHOM pabOTHI: KOJIJIOKBUYM KOJIJIOKBUYM, OTUYET
TECTUpPOBaHUE, KOHTP.paboTa, OTYET IO 1o JTabopaToOpHOM
KOJUIOKBUYM,pedepatu 1ap.(He MeHee 2 BUIOB) | JIabopaTOpHOM pabore,
pabore,
Kypcosast pabota
Buasl npoMexXyTOoUHOM aTTecTaluu - SK3aMeH
3a4yeT 3a4yeT
Bcero yacos o guCIUAILINHE 12 72

4.3. Conep:xaHue THCHMILIMHBI (MoayJisi.) Pacnipenesienue 4acoB 1o TeMaM M BUIaM
yueOHoii padoThI:

®dopma 00ydeHUsT _0UHASL

Buabl yueOHBIX 3aHATHH dopma
AYIMTOPHBIE 3aHATHS 3ausT TeKYLIEero
JlagopaTo | usB Camoct
Haspanmue MpakTuue p KOHTPOJIS
Bcero pHBbIE HHTEp OAATEIbH 3HAHMI
pasiesioB U TeM cKue
Jlexkuun padoTHhI, aKTHB ast
3aHATHS, .
NMPaKTHKY | HOM padoTa
CeMHHapPbI
MBI ¢opme
1 2 3 4 5 6 7 8
1. O6mias 2 2 - - - - TECTUPOBA
XapaKTepUCTUKA HUE,
¢bus.- KOJUJIOKBH
XUMHUYECKUX yM
METOJIOB
aHaJM3a.
2.DNeKTpoXuMuYe TECTUPOBA
CKHE METOIBI 64 5 - 45 14 HHE,
aHaau3a KOJUUIOKBU
yM
3. CoBpeMeHHOE
COCTOSIHUE U 6 2 - - - 4 TECTUPOBA
MEePCIEKTUBBI HUE,
pa3BUTHUA KOJUUJIOKBU
aAHAITMTHYECKOMN yM
®dopma 4u3 23




MuHucTepcTBO HayKH U BhIcIIero oopasoBanus PO

o . Dopma
VYIIbSIHOBCKUI TOCY1apCTBEHHBII YHUBEPCUTET

@-Pabouast mporpaMma U CIAILIAHEL

XUMHUH.
OcHOBHBIE
00BEKTEI
aHaJn3a.

Htoro 12 9 - 45 - 18

5.COAEP KAHUE JUCIHINJINHBI

Tema 1.00mas xapakTepucTuka GU3NKO-XMMHYECKHX MEeTO10B AHAIHU3A

OcHoBHbIE  (DU3UKO-XMMHUYECKHE METOAbl  aHamu3a. AHAIUTUYECKHH  CUTHAIL.
3aBUCUMOCTh AHAJIUTUYECKOTO CHUTHAla OT KOJUYECTBEHHOro cocraBa npoObl. IloHsatue
X0J0CcTOM mpoObl M ATamoHa. OCHOBHBIE HPHUEMBI, HCHOJb3yeMbIE B (PU3MKO-XUMUYECKUX
MeTOo/ax aHanu3a. MeToja rpaaydpoBOYHOro rpaduka, METOJ CTaHIApTOB, METOJ J00aBOK.
OcoOeHHOCTH U 001acTH MPUMEHEHUS (PU3UKO-XUMHUECKUX METOJIOB aHAJIM3a.

OCHOBHBIE METPOJIOTUYECKHAE TIOHATUS W TPEJACTABICHUSA: H3MEPEHHE, METOIbl U
CpencTBa HW3MEpeHHH, mnorpemrHocTd. Kraccupukamus OMMOOK XUMHUYECKOTO H  (DU3UKO-
XUMHUYECKOTO aHain3a (CHCTeMaThyecKas, cirydaiHasi).

Cucrematndeckasi OIMTMOKA, TIPOLICGHTHAsI CHUCTeMaTH4ecKkas ommoka. VcTtouHuku
CUCTEeMAaTUYECKUX OMIMOOK (METOAUYECKHE, WHCTPYMEHTalbHble, MHIUBUAYaIbHbIE). OlleHKa
MPaBUJIBHOCTH  PE3yJbTaTOB KOJIMYECTBEHHOTO aHanu3a (MCIOJIb30BAaHHE CTaHJApTHBIX
00pasmoB, aHajgU3 HCCIEAYEMOTO OOBEKTa IPYrUMH METOJaMH, METOJ 100aBOK, METOI
YABOCHUS).

CrnydaiiHple OIIHOKH.

Hekotopble TmOHSTHS MaTeMaTUYeCKOM CTAaTUCTUKM W HMX HCIOJIb30BaHHE B
KOoJM4ecTBeHHOM aHanuze. CryyaiiHas BeIMYMHA, BapuaHTa, TIEHEpajbHas COBOKYIHOCTD,
BbIOOpKa, pacnpenenenre CTbhioIeHTa.

Cratuctuueckas oOpaOoTKa U MpeACTaBICHUE PE3YIbTaTOB KOJUYECTBEHHOTO aHAJIM3a.
3aK0H HOPMAJILHOTO pacHpenesieHuss ciydailHbIX omubok, t- u F-pacnpenenenus. Cpennee,
JMCIepCusi, CTaHgapTHOe OTKiIoHeHue. [IpoBepka THUIOTE3bl HOPMAIBHOCTH, THUIIOTE3bI
OJIHOPOJHOCTH pe3yibTaToB H3MepeHuil. CpaBHEHHE IUCHEPCUU M CPEJHHX JIBYX METOJIOB
aHanus3a.

OneHka METOJOB aHajiHM3a MO YYyBCTBUTEIBHOCTH, MPEAETY OMpPENeeHUs, TOYHOCTH,
MPaBUJIBHOCTH, BOCIPOM3BOJUMOCTH M CENKTHUBHOCTU. OIlEHKa MOMYCTHMOTO PAaCXOXKIACHUs
PE3yNbTaTOB MapaieIbHBIX OMPEIEICHUN.

TpeGoBaHMs K METPOJIOTUYECKUM XapaKTEPUCTUKAM METOJOB M METOJHK B 3aBUCUMOCTHU
oT oObekTa M 1enu aHanu3a. CrocoObl MOBBIINIEHUS BOCHPOU3BOAMMOCTH U IPaBHIBHOCTH
aHanms3a.

Tema 2. DiIeKTpOXUMHYECKHE METObl AaHAJIN3a

OOmasi XapakTepuCTUKa JJIEKTPOXUMUYECKUX MeToAoB. Knaccudukarus. OcCHOBHBIE
y3Jbl TPUOOPOB DIEKTPOXUMHUYECKHX METOJOB aHaln3a. OJJNEKTPOXUMUYECKUE SUYCHKU.
WNHuKaTOpHBI 37IEKTPOJ U 3JEKTPOJ CPABHEHHSL.

PaBHOBeCHBIE 1 HEPABHOBECHBIE IJIEKTPOXUMHUECKUE CUCTEMBI. SIBIIEHNUS, BO3HUKAIOIINE
NP MPOTEKAHUH TOKa (OMHUYECKOE MaJIeHUue HAMpsKeHHsI, KOHIIEHTPAllMOHHAS U KUHETUYeCKas
noysipusanusi). [lonsgpusaniioHHBIE KpUBBIE M WX  HCIHOJB30BAaHHE B  Pa3IMYHBIX
ANEKTPOXUMUUYECKUX METOax.

CpaBHUTENbHAS XapaKTEPUCTUKA YYBCTBUTENHLHOCTH W WU30HPATENbHOCTH, oOiacTeit
MIPUMEHEHHUSI STIEKTPOXUMHUYECKUX METOIOB.

Ilomenyuomempuueckue memoovt. Honomempus u nomenyuomempuieckoe mumposanue.
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[Morenumometpus.  Knaccupukamuss MeTOJOB  MOTEHIMOMETPHUYECKOTO  aHAJH3a.
CrniocoObl mpoBeIeHNsT aHATTN3a B IOTEHIIMOMETPHUH.

Ilpsamas nomenyuomempus. V3mepenwe mnoreHimana. OOpaTuMble W HEOOpaTUMBIC
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE CUCTEMBI. DJIEKTPO/Ibl B IOTEHIIMOMETPUH, UX Ha3HAUYEHUE.
WHaukaTopHble 31€KTpoAbl, TpeOOBaHMsS K WHAMKATOPHBIM 3yeKkTpoaaM. TpebGoBaHus K
AJIEKTpoaM cpaBHEHHs. [lpuHUuN JOEHCTBUSL AJIEKTPOHOOOMEHHBIX M HMOHOOOMEHHBIX
AJIEKTPO/IOB.

HNonomerpus.  Krmaccudukamumsi  MOHCENEKTUBHBIX — AJIEKTPOJOB:  AJIEKTPOIBI  C
TOMOTE€HHBIMH U TE€TE€POT€HHBIMH KPUCTAIUIMYECKUMHU MeMOpaHamH, CTEKJISIHHbIE 3JIEKTPOIbI,
ANIEKTPOJbl C TMOJBM)KHBIMHU HOCUTENSIMU, (DEPMEHTHBIE U Ta30YyBCTBUTEIbHBIE 3JIEKTPOIBI.
[ToTeHnMan HMOHOCENEKTUBHOTO 3JIEKTPOJa B OTCYTCTBHE NOCTOPOHHMX HOHOB. I[loTeHiman
MOHOCEJIEKTUBHOTO  D3JEKTpoJa B NPUCYTCTBHUM  MEWIAIOUMX  HMOHOB.  OCHOBHbBIE
anekTpoxumudeckue — xapakrepuctukn  WMCDO.  DOnextponnas — QyHKuus, KodhduUIHEHT
CEJIEKTUBHOCTH, BpeMs OTKJIMKA, TIPEET ONpeAeIeHHsI OTEHIHAIl ONPEAEISIONIero HoHa.

CrexystHHBIN  d7IeKTpoa. BwIOOp CHCTEMBI DJIEKTPOJOB JIA TMPOBEACHHUS aHAIH3a.
[Ipumepbl  mpakTHYECKOTO  MPUMEHEHHUS  HOHOMETpuu:  ormpenenenue pH, uoHOB
IEJIOYHBIXMETAJJIOB, FaJOre€HHU 1-HOHOB.

Ilomenyuomempuueckoe mumposanue. VI3MeHeHUE 3JEKTPOJHOTO TOTEHIMala B
npouecce TuTpoBaHus. CrnocoObl OOHapyXeHHsl KOHEYHOW TOYKM THUTpoBaHUs. Bnibop
WHJMKATOPHBIX DJIEKTPOJIOB I XMMHYECKUX PEaKIHMi pa3HOTro THMA: KUCIOTHO-OCHOBHBIX,
OCAXKJCHHS, KOMILIEKCOOOpa30BaHUs, OKUCICHUS-BOCCTaHOBIEHUS. [IpuMepsl mpakTHUECKOTro
npuMeHeHus: TutpoBanue ¢ochopHOH, cmecel CONSTHOM M a30THOM,COJSTHOM M YKCYCHOM
KHCJIOT B BOJIHO-OpraHMYecKux cpenax. OnpeneneHue MOAUI0B U XJIOPUAOB NPHUCOBMECTHOM
MPUCYTCTBUMU. Hcnonb3oBanue OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHOTO TUTPOBAHUAIIIA
OIIPENIETICHUS HOHOB METAJNIOB Pa3HbIX CTEIEHEW OKHUCIICHHUSL.

Inekmpoxumuueckue memoovl, OCHOGAHHbIE HA U3MEPEHUU INEKMPONPOBOOHOCHMU.
Konoykmomempus.

TeopeTnueckne OCHOBBI METO/A. OCHOBHBIE Y3I5bl MpuOOpoB. KoHaykromerpuueckas
squerika.  YJelbHas  3JEKTPOHpOBOAHOCTb.  (DakTopbl,  BIMAIOIIME HA  YAEIbHYIO
AIIEKTPOTPOBOIHOCTh. DKBUBAJICHTHAs AJIEKTPONPOBOJIHOCTh U MOJBMXHOCTH MOHOB, (hakopbl,
BJIMSIOIIME HA SKBUBAJICHTHYIO 3JIEKTPONPOBOJHOCTh. YpaBHeHue Konppayma, ypaBHeHue
Omn3arepa.

[Ipsimast kongykTomeTpus. [Ipuembl HaXOXIAEHUS HEU3BECTHOM KOHLIEHTPALMU: METO]
rpaayupoBOoYHOro rpaduka, pacueTHslii Metoa. Konaykromerpuueckoe TuTpoBaHue. Kpubie
KOHJIYKTOMETPUYECKOTr0 TUTpPOBaHUsA. PaKTOpBI, BIMSIOLIME HA YETKOCTh M3JIOMa Ha KPUBBIX
KOHJIYKTOMETPUYECKOTO TUTPOBAHMSL.

dnekmpoxumuueckue memoobl, OCHO6AHHbIE HA UZMEPEHUU cUunbl moKa. Kynonomempusn

Teopernueckue ocHoBbl MeToja. 3akoH Papanes. CriocoObl ompeneseHus: KoJIuuecTBa
anekTpuyectBa. IIpsMaskyJOHOMETpUS W KOCBEHHas (KyJOHOMETPHUYECKOE THUTPOBAHUE).
KynoHnomeTpuss npu NOCTOSHHOMTOKE M IOCTOSHHOM IOTEHIHMaje. BHEWIHsAA W BHYTPEHHSA
reHepanus KYJIOHOMETPHUYECKOTOTUTPAHTA. TutpoBanue JJIEKTPOAKTUBHBIX U
IIEKTPOHEAKTUBHBIX KOMIIOHEHTOB. OnpeneneHneKoHeYHOoN TOYKH TUTPOBAHUS.
IIpenmymecTBa M OrpaHMYEHHs] METOJA KYJIOHOMETPUYECKOTOTUTPOBAHUS IO CPABHEHMIO C
JPYTUMHU TUTPUMETPUYECKUMH METOIaMHU.

Bonvmamnepomempuueckue memoowi. Knaccuueckas nonapozpagus.

CymHOCTh M OCOOGHHOCTHM — BOJIBTAMIIEPOMETPHM,  KJIacCU(UKAIUS  METOJIOB.
OneKTpoXuMHUecKue  suyeiiku. HAWKAaTOpHBIE  3IEKTPOJbI, MOJApPU3ALMUsA  DIIEKTPOJA.
[IpeumymectBa W HEIOCTaTKM PTYTHOrO2JEeKTpona. IIprMeHeHne TBEpABIX AIIEKTPOJIOB.
Ilonyuenne M XapakTepUCTHKa BOJIbTAMIIEpHOWKpUBON. KOHAEHCATOpPHBIN, MHUIPAllMOHHBIN,

®dopma 6 u3 23



MuHucTepcTBO HayKH U BhIcIIero oopasoBanus PO ®
VYIIbSIHOBCKUI TOCY1apCTBEHHBII YHUBEPCUTET opma
@-Pabouast mporpaMma U CIAILIAHEL
maddysuonnsii  toxku.  Ilpenmenbubiii  guddysuonnsiiitok.  CoBpeMEHHBIE  BUIBI

BOJIbTAMIIEPOMETPHM: IpPsIMass U WHBEPCHOHHAsI, NIEPEMEHHO-TOKOBAs; XPOHOAMIIEPOMETPHUS C
JTUHEHHOU pa3BepTKOi (ocuuiuionoasporpadus).

[onsporpadus. KauecTBeHHBIN aHamM3. YpaBHEHHE MOJIAPOTPAPHUECKON BOJHEI
NnpkoBuua- I'eiipoBckoro. IloreHnman nosyBoiHbl. DakToOpbl, BIHSIOLNIME HA BEIUYHMHY
ITOTEHIMAJIANI0JyBOJIHBIL.

KonnuecTBeHHblii aHanu3. YpaBHeHwe WnbkoBuya. SIBIeHHs, HMCKaXKaroOlUEe BUJ
MOJISIPOrPAMM.

HNHBepcuoHHAss BoJbpTaMIIEpOMETpUs. MeTonbl KOHIEHTPUPOBAHUS ONPEIEIIEMOTO
JJIEMEHTA Ha JIEKTpoJe. JJocTOMHCTBA epet APYTUMHU METOIaMH.

Amnepomempuueckoe mumpoganue. CylmHOCTh MeToHa. MHAMKATOpHBIE AIEKTPO/BI.
Br160op noTeHnnana MHAUKATOPHOTO 3JIEKTpoJa. AMIEPOMETPUUECKOE TUTPOBAHUE C OJTHUM U
JBYMS ITOJISIPU30BAHHBIMU JJIEKTPOJaMU. BUJIbI KPUBBIX TUTPOBAHUS.

Tema 3. CoBpeMeHHOe COCTOSIHHE M MEPCHEKTHBbLI PAa3BUTHS AHAJIUTHYECKOWH
xuMuu. OCHOBHbIE 00bEKTHI AHAJIHU3A

OOBEeKThI OKpYXKaroIlel cpebl: BO3IyX, IPUPOJHBIE U CTOUYHbIE BOJIbI, MOYBBI, JTOHHBIE
OTJIOKEHUS. XapaKTepHble 0COOEHHOCTH U 3a/1a4M UX aHAJU3a.

l'eonormueckne OOBEKTH. AHaIM3 CUJIMKATOB, KapOOHATOB, JKEJIE3HBIX, HUKEIb-
KOOAJIbTOBBIX Py, MOJUMETAINTNYECKUX PYI.

Meramibl, CIulaBel W JApyru€ MOPOAYKTbl METAUIYPTHUECKOW IMPOMBIIIIEHHOCTH.
Omnpenenenre 4YepHBIX, LBETHBIX, PEIKUX, OJArOpOJHBIX METAJUIOB M aHajJU3 HMX CILIABOB.
AHanu3 HEMETAUIMYECKUX BKIIOUCHUM H OIpeAesieHHe Ta3000pa3ylolux mpuMeceid B
MeTtaiax. KOHTpoJIb MeTaTypruaeckux npou3BO/CTB.

Heoprannueckne coenuHEHMUs, ONPEIEICHUE B HHUX OCHOBHBIX KOMIIOHEHTOB,
IIPUMECHBIX U JIETUPYIOIINX MUKPOJIEMEHTOB.

6. TEMbI IPAKTUYECKNX U CEMUHAPCKHX 3AHSATHI

HeE 3allJIAaHUPOBAHBbI

7.JJABOPATOPHBIE PABOTHBI, IPAKTUKYMBbI
Tema 2.9j1IeKTpOXUMHYECKHE METOAbI AHAJIN3a
JladbopaTopHasi padora Ne 1. IIpsimasa morenumomerpusi. OmnpenesieHne 3HAYCHUS
pH pacrBopa ¢ HCIo/Ib30BaHHEM CTEKJISTHHOTO dJieKTpoaa (6 u).
eab paboThI:
1.  OcBouts MeTOUKY paboThl Ha pH- MeTpe.
HayuuThcst CTpOUTH rpalyupOBOUHBII I'paduk.
3. Omnpenenuts 3HaueHMe pH HEU3BECTHOrO pacTBOpa C HCIOIB30BAHHUEM CTEKIISIHHOTO
NIEKTPOJIAa U PACCUUTATh KOHLIEHTPALIUIO pacTBOpa.
Coaep:xkanue padoThI:
Osnakomiienue ¢ pH-merpom. [loarotoBka 3mekTpoI0B K pabore.
N3meputs 3Hauenus pH pactBopos.
3. Paccuurars KoHIIeHTpaImo noHOB H' B pactBope.
PesyabTaTsl J1abopaTopHoii padoThi: OTYET NPENOCTABISIETCS B TUCBbMEHHOM BHJIE U
JIOJDKEH COZEPIKaTh KPaTKOE OTMMCaHUE X0/1a paboThl, paCYETHYIO YacTh M BBIBOJIBI IO padoTe.
B pesynbrate BHINOTHEHUS 1a00paTOPHOM pabOThI CTYIAECHT JAOJKEH:
3HaTh:CylIHOCTh METOJ] TMOTCHLMOMETPUYECKOTO aHalu3a, TMpPHEMbl M  CHOCOOBI
BBINIOJIHEHUS TIOTEHIIUOMETPUUECKOTO aHAJIN3a JUIsl KOJIMYECTBEHHBIX ONpEACICHUI.
YMmerb: CoOupare mpocTeiiie  yCTaHOBKM Uil NPOBEACHHUA  J1aOOPaTOPHBIX
uccnenoBanuil. CTpouts TrpaayupoBouHblii Tpaduk. IlporHosupoBarh pe3ynabTaThl (U3UKO-

N

N =

®dopma 7u3 23



MuHucTepcTBO HayKH U BhIcIIero oopasoBanus PO

o . Dopma
VYIIbSIHOBCKUI TOCY1apCTBEHHBII YHUBEPCUTET

@-Pabouast mporpaMma U CIAILIAHEL

XMMHUYECKOTO aHAIIN3a, HA OCHOBE TEOPETUYECKUX 3HAHUM.
Baagers: HaBbikaMy BBINIOJHEHUS HCXOAHBIX BBIYMCIIEHHWH, WTOrOBBIX pacyeToB C

HCI0JIb30BAHUEM CTAaTUCTUYECKOM 00pabOTKU Pe3yIbTaTOB KOJMYECTBEHHOTO aHAIN3A.

Bomnpocsl k Teme:

1. Onpenenenne W KiIacCHPUKAIMS SICKTPOXUMHUYECKHX MPOIECCOB. DIEKTPOXUMUYECKUN
SKBUBAJICHT.

2. Kakoif mpomecc BBI3BIBaCT BO3HMKHOBEHHE JJIEKTPOJHOrO moTeHIuana?yro Takoe
CTaHJIAPTHBIN AIEKTPOIHBIN noTeHuuan? Kak ero ompenenstor 3KcepuMeHTaIbHO?

3. IlpuHOMI ycTpoHCTBa CTaHJAPTHOTO BOJOPOIHOTO OAIIEKTPOIA, SJCKTPOJIHAS PEaKIIUs.
DNEKTPOXUMHUYECKUN Psil HANIPSHKEHUS METaIJIOB.

4. Yro rtakoe 3nexktpon? Kaxue snexrpoasl Bel 3HaeTe u kakoBo uUX HazHaueHue? YeM oHHU
OTIIMYAIOTCS?

5. Ilorenumomerpus. B ueM cymHoCTh MOTEHIHOMETPUUYECKUX METOJIOB aHaIn3a?

JlabopaTopHas padora Ne 2. Onpenesienne kKo3(pGUIHEHTHI AKTUBHOCTH PACTBOPOB
COJISTHOM KHMCJIOTBI M CTENEeHH TUCCONHAINU CATUIUIOBOI KUCIa0THI (6 1).
eab padoThi:

1. TlpoBeputrh NpPaBUIBHOCTH TEOPETHUECKUX BBIKIAJOK JUIS pacdyeTroB KodpuiueHTa

aKTUBHOCTH B MEepBOM IpuUOIMKeHuu 1o Teopun JlebGas-XIoKKens, CpaBHUB pacueTHbIE U

SKCIEPUMEHTAJIbHbIE 3HAUEHUS .

2. OmpenenuTh CTENEHH TUCCOLMAIUU CATUIMIOBOW KHUCIOTHI, CPAaBHUTH MOJYYCHHBIE

JAaHHBIE C PaCCYMTAHHBIMU 10 ypaBHeHHIO OcTBalIbaA.

Conep:xanue padoThbI:
1. TIpuroToBUTH PaCTBOP CHIBLHOTO AJIEKTPOJINTA (COJMSTHON KUCIIOTHI) U CIIA00TO JIEKTPOIUTA

(canmMIIIOBOM KUCIIOTHI.

2. Wsmepenue pH pacTBopa COJSTHOW KHUCIOTHI NMPHU Pa3IMUHbIX 3HAYEHUSIX KOHIEHTPALUU U
pacyeT K03 HUIIMEHTa AKTUBHOCTH.
3. Usmepenne pH pacTtBopa cajdMIMIIOBOM KHUCIOTHI MpPH  Pa3iIWYHBIX 3HAUYCHUSAX

KOHLIEHTPALIMU U pacyeT CTENEHH TUCCOLUALINU.

Pe3yabTarsl 1adoparopHoii padoTbi: OTYET NPENOCTABISETCS B MUCbMEHHOM BHUAC U
JOJIKEH COAepKaTh KpaTKOE OMMCAHUE X0/1a pabOThI, pACYETHYIO YaCTh U BBIBOJIBI 110 padoTe.

B pe3ynbraTe BhInoHEeHUs J1a00paTOPHOI pabOThI CTYAEHT TOJIKEH:

3HaTh:CyIIHOCT, METOJI MOTEHIIMOMETPUUYECKOTO aHalli3a, JJIEKTPOJbI, UCIOJIb3yeMbIE B
MOTEHIIMOMETPUYECKOM METOIC aHAIH3A.

YmerTh: BeiOupaTh ONTUMANBbHBIN METOJ KOJUYECTBEHHOTO aHAIN3a BEIECTBA, UCIONb3Ys
COOTBETCTBYIOIIME (Qu3ndeckre mpuOopbl U ammapartbl. [IporHo3upoBaTh pe3ynbTaThl (HU3HUKO-
XMUMHUYECKOTO aHAJIN3a, HA OCHOBE TEOPETUUYECKUX 3HAHUM.

Baagers: Meroaukamu aHanu3a QU3NYECKUX U XMMHYECKUX CBOWCTB BEIIECTB PA3IUYHOU
npupoabl. HaBblkamMM  BBINOJHEHHMS HCXOJHBIX BBIUYMCIEHMHM, WTOTOBBIX pacdyeToB C
HCIOJIb30BAHUEM CTaTUCTUUECKOI 00pabOTKH pe3yIbTaTOB KOJMUECTBEHHOTO aHAIIN3A.

Bomnpocsl k Teme:
1. Tlouemy MeHsieTCs OKHCIIUTEIIbHO-BOCCTAHOBMTENbHBIM moTeHuman? Kakas 3aBHCHMOCTb
BbIpakaeTcs ypaBHeHHeM HepHcra? [losicHUTE CMBICT BXOIAIIMX B HETO BEIUYMH.
Kakue ¢pakTopsl BIMAIOT Ha HAIIPaBIE€HHE OKUCIUTEIbHO-BOCCTAHOBUTEIBHON peakiuu?
3. Kak ycrpoen ranbBannueckuit snement? Kakue peakiuu mnpotekaroT mpu ero pabdore? Kak
Bo3HukaeT DJIC raipBaHUYECKOTro dyieMeHTa?
Kak knmaccuuuupyroTcst 31eKTpo/Ibl, UCTIONIb3yeMble B TOTEHIIUMOMETpUN?
DNeKTpoibl CpaBHEHMUS — XJIOpcepeOpsHbIi U KamomenbHbIH. WX ycTpolicTBa, GyHKIUH,
MIPUHLIMIIBI AEHCTBUS, JIEKTPOIHBIE PEAKIUH.

N
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6. Kunaccudukanus MHIUKATOPHBIX AMEKTPOJOB. MX (yHKIMA M OTIMYUS OT DIEKTPOJIOB
CpaBHEHHS.

7. IlpuBemute npuUMephl METALIMYECKUX WHAMKATOPHBIX D3JEKTPOJOB l-ro W 2-ro poja.
OObsACHHUTE MEXaHU3M UX JIEHCTBUS.

JlabopaTopuasi padora Ne 3. Ilpsimasi morenuuomerpusi. OmnpeneneHne HUTPAT-

HoHOB (6 )

Hean padoThi:

1. HayuuTbcs TOTOBUTH CEpUIO CTAaHAAPTHBIX PACTBOPOB JIsi MOCTPOEHHUS I'PaTydpPOBOYHOTO
rpaduxka.

2. Hayuutcs onpenensaTh coAepKaHHe HUTPATOB B TKAHSIX PACTCHUM.

Coaep:xkanue padoThbl:

[IpuroToBiieHne CTaHJAPTHBIX PACTBOPOB.

AHanu3 cTaHJapTHBIX PACTBOPOB U MOCTPOEHUE TPayHPOBOYHOIO Tpaduka.

AHanus uccieayemMoro pacTBopa.

Omnpenenenne NO3™ B pacTeHUSX.

Pe3yabTarsl 1abdoparopHoii padoTbi: OTY4ET NPENOCTABISETCS B MUCBMEHHOM BHUAE U
JOJKEH COJIep’KaTh KpaTKoe OINucaHhe XoJa paboThl, pacyeTHYIO 4acTb, I'payupOBOYHBIN
rpaduk 1 BBIBOJBI IO padoTe.

B pe3ynbraTe BhInonHEeHHs J1a00paTOpHOI pabOThI CTYAEHT JTOJIKEH:

3HaTb:MeToIbl, pUEMBl U CHOCOOBI BBIMOJIHEHUS MOTEHIIMOMETPHUECKOTO aHaiu3a Jyis
KOJIMYECTBEHHBIX OIpPEICICHUH.

Ymerb: OtOupars cpenHiol0 mpoOy, COCTaBISATh CXEMbl aHalM3a, MPOBOAUTH
KOJIMYECTBEHHBIN aHaJIU3 BEILIECTB, B MpeiesiaX UCIOIb30BaHUs OCHOBHBIX MPUEMOB U METO/IOB,
MPEAYCMOTPEHHBIX TTporpaMMoii. CTpOUTh rpaypOBOYHBIN rpaduK.

Baanersb: Metonukamu aHanm3a GU3NYECKUX U XUMHUUECKHX CBOWCTB BEIIECTB PA3IUYHON
npupoabl. HaBblkamMH  BBINOJHEHUS HCXOJHBIX BBIYMCICHUH, UTOTOBBIX pacyeToB C
HCI0JIb30BAHUEM CTAaTHCTUYECKON 00pabOoTKU Pe3yabTaTOB KOJIMYECTBEHHOTO aHAIIM3A.

Bonpocsl k Teme:

1. TlIpsmas noreHumometpus. CynHOCTh METOIA.

2. KakoBbl OCHOBHBIE THITBI MOHOCEJIEKTHBHBIX AEKTpoa0B? Kak OHM yCTpOEHBI U Ha YeM
OCHOBaH MNpuHUUN uX jaedcTBua? Kakue XapakTepUCTHKH HMMEIOT HOHOCEICKTHUBHBIC
3JIEKTPOJIbI?

3. Kakumu cBoiictBamu JODKEH 00ManaTh Marepuall, U3 KOTOPOTO HM3TOTOBISIOT: a) KHUAKHE
MeMOpaHbl, 0) TBepAble MEMOPAHBI I HOHOCEIEKTUBHBIX 3JIEKTPOIOB?

4. Kakue crmocoObl ompeaeneHus KOHIEHTPAalUd HMOHOB C IOMOUIBI0 HOHOCEIEKTHUBHBIX

31eKTpoi0B Brl 3HaeTe?

Kak ctposiTcs rpaynpoBouHble rpaQuKu A TOTEHIIMOMETPUYECKUX ONPEACTICHHIA.

6. Kakoiti BuO UMEIOT TpaaAyHpOBOYHbIE TpaduKd TpPH  MPOBEACHUM  MPSMBIX
MOTEHIIMOMETPUYECKUX H3MEPEHHUI C TMOMOIIBI0 MOHOCENEKTUBHBIX JIEKTPOJIOB: a) I
KaTUOHOB, 0) JIIsl aHMOHOB.

7. YKaxure JOCTOMHCTBA M HEJOCTATKH MPSMON MOTEHIIMOMETPUH M TMOTEHIIMOMETPHIECKOTO
METO/Ia aHaJIM3a.

8. KakoBo ycTpoHCTBO HHUTpaT cenekTuBHOro »siekTpona? [lodemy mnoTeHIMan HUTpAT
CEJIEKTUBHOIO 3JIEKTPO/a 3aBUCUT OT aKTUBHOCTH HUTPAT-UOHOB?

9. B kakux KOOpJAMHATAaX CTPOST TPaAyHMPOBOYHBIN IrpaduK MpU OmMpeaeeHud HUTPAT-HOHOB?
Kax paccuutbsiBaeTcst MOJIsipHasi KOHLIEHTpALMs HUTPAT-UOHOB B pacTBOpe?

PonhE

o

JlabopaTopnasi padora Ne 4. Onpenesienne pH u cogepkanusi men04u B pacTBopax
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NOTeHIMOMEeTPUYECKHM MeTo10M (6 ).
Hean padoThI:
Hayuntbcst coOMpaTh yCTaHOBKY AJISt HTOTEHIIMOMETPHUECKOTO TUTPOBAHHMS.
2. OcCBOWTH METOJMKY MOTEHIIMOMETPHYECKOTO THTPOBaHUS. Vcmonp3oBark mpruoOpeTeHHbIE
HaBBIKH [T IOTEHIIHOMETPHYECKOTO TUTPOBAHUS.
Coaep:xkanue padoThbI:
Onpenenute pH OydepHBIX pacTBOPOB U MUTHEBOU BOJIBI.
2. OmpenenuTh COJAEpKaHWE IIEJIOYM B PACTBOPE METOJOM  IOTCHIIMOMETPHYECKOTO

TUTPOBAHUSL.

3. PaccumTaTh pe3ynbTaThl SKCIIEPUMEHTA M IOCTPOUTH KPUBBIE TUTPOBAHUSI.
4. PaccuurtaTh Maccy IIeJI04H B PaCTBOPE.

Pe3yabTaThl 1a6opaTopHoii pa6oTbl: OTYET NMPEIOCTABISETCS B MUCBMEHHOM BHJIE U
JIOJIKEH COJIEp’KaTh KpaTKOE ONMMCAaHME XoJa padoThl, pacCU€THYIO YacTh, KPUBbIE TUTPOBAHUS U
BBIBO/IBI 110 paboTe.

B pe3ynbraTe BINoIHEHN J1a00paTOPHOI pabOThI CTYAEHT TOJIKEH:

3HaTh: Meroapl, MpUEMBbl U CIOCOOBI BBIMOJIHEHNS MOTEHLIMOMETPUYECKOIO aHalln3a Jyis
KOJIMYECTBEHHBIX OIpEICICHHN.

Ymern: CobupaTh npocTeiiiue yCTaHOBKU JUIsl IPOBEICHUS TAOOPaTOPHBIX UCCIEeI0BaHUM.
Otbupath cpenHIo Npody, COCTABIATH CXEMbl aHAJIN3a, MPOBOJAUTH KOJWYECTBEHHBIN aHAINU3
BEIIECTB, B MpejesiaX HCIOJb30BAHUS OCHOBHBIX INPUEMOB M METOJIOB, MPEAYCMOTPEHHBIX
nporpaMmoii. [IpyMeHATh MOMy4YeHHbIE 3HAHUA ISl aHAJW3a MPOMBIIUICHHBIX, MPUPOJHBIX,
OpraHMYEeCKUX U OMOJIOTHYECKHX OOBEKTOB.

Baanersb: Metonukamu aHanm3a GU3NYECKUX U XUMHUUECKHX CBOWCTB BEIIECTB PA3IUIHON
npupoabl. HaBblkamMH  BBIMOJHEHHUS HCXOJHBIX BBIYMCICHUH, UTOTOBBIX pacyeToB C
HCIOJIb30BAHUEM CTAaTHCTUYECKON 00pabOTKU pe3ybTaTOB KOJIMYECTBEHHOTO aHAIN3A.

Bonpocsl k Teme:

1. B uem cyrhb MeTOJa MOTEHLIUOMETPUYECKOTO TUTPOBaHUA? B Kakux KoopIuHATax CTPOST

KpUBbIE MOTEHIIIOMETPUUYECKOTO TUTPOBAHHUS?

2. VYxaxure crnocoObl HAXO0XKJIEHUS TOUYKH HKBUBAICHTHOCTH MPU MOTCHIIMOMETPUYECKOM
TUTPOBAHUHU.

Kakue TuTpaHThl UCHOIB3YIOTCS B METOE MMOTEHIIMOMETPUUECKOTO TUTPOBAHUS?

4. Kakyio cucTeMy 3JIEKTPOJOB ClIeyeT BbIOpaTh MPH MOTEHIUOMETPUYECKOM KHCIOTHO-

OCHOBHOM TUTPOBaHUU?

5. Kak ycrpoen crexisiHHBIN amekTpoa? Ha yem ocHoBaHa (yHKIMSI MOHHOM CEIEKTUBHOCTHU

TPYIIIbI CTEKISTHHBIX 3JEKTPOIOB?

[Touemy moTeHIMAN CTEKISTHHOTO AJIEKTPO/Ia 3aBUCUT OT KOHIEHTPAIlMU HOHOB Boiopoaa?

7. BeiOepute BepHBI OTBET. AHATUTHUECKUM CUTHAJIOM B TIOTEHIIMOMETPHH SIBIISIETCA: a) CHJIa
TOKa; 0) 2JEKTPOIPOBOJIHOCTbD; B) KOJIMYECTBO AueKTpruuecTBa; I') DC 31MeKTpoXUMUYECKON
STYeUKU?

=

=

w

o

JlabopaTopHoe 3aganue Ne 5. IloreHnmomerpmuyeckoe TurpoBanmue. OnpenesneHue
MAaccoBOii 1011 THIPOXHHOHA B oOpa3ie (6 u).
Leas padoThI:
3aKpenuTh HAaBBIKU B3BEIIMBAHUS HA AaHATUTUYECKHUX BECAX
2. Hayuutp ompenensTh cOAEp)KaHHs OpPraHWYECKOro BeIlecTBa B o0Opasle  MeToI0M
OKCUAMMETPUYECKOIO THUTPOBAHMS, II0Ka3aTb NPEUMYILIECTBA IOTEHLIMOMETPUYECKON
WMHJVKAUU TOYKU SKBUBAJIECHTHOCTH.
Coaepixkanue padoThbI:
1. Pacuer HaBeCKM 'MJIPOXMHOHA U B3BEIIMBAHUE €€ Ha aHATMTUYECKHX BECAX.

=
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[IpurorosiieHue pacTBopa [yl aHAJINA3A.

[ToTreHumomMeTpr4ecKkoe TUTPOBAHUE.

[Moctpoenue kpuBoii TuTpoBaHus B kKoopauHatax V(tutpanra)=F(E).

Omnpenenenne MacCoBOM 0T THIPOXWHOHA B 00OpasIe.

Pe3yabTaThl 1a6opaTopHoii pa6oTbl: OTYET NMPEeaOCTaBISETCS B MTUCBMEHHOM BHJIEC U
JOJDKEH COJIepKaTh KPaTKOE OMUCAHUE XOJa padoThl, paCYETHYIO YacTh, KPUBYIO TUTPOBAHUS U
BBIBO/IBI 110 paboTe.

B pesynbpTaTe BbITIOJIHEHUS JIaA0OPATOPHOU PAOOTHI CTYIACHT JAOJIKEH:

3HaTb:CylHOCTh MOTEHIIUOMETPUIECKOTO TUTPOBAHUSI.

VYmerb: CobOuparh MPOCTEUIINE YCTAHOBKMU [UISI TPOBEACHUS] MOTEHIIMOMETPUUYECKOTO
TUTPOBaHUS.OTOMpPATh  CpeQHIOI0  MHpoOy, COCTAaBJIATH CXEMbl  aHaiau3a, MPOBOAMUTH
KOJIMYECTBEHHBIN aHAJIU3 BEIIECTB, B MIpeIesiaX UCIIOIh30BaHUSI OCHOBHBIX MTPUEMOB U METOJIOB,
MPeAYyCMOTPEHHBIX  TporpamMmoit.  [IpuMeHsITh  MOJydeHHBIE  3HAHUA IS aHajIu3a
MIPOMBIIIIJICHHBIX, TPUPOIHBIX, OPTAHHYECKUX U OMOJIOTHICCKIX 0OOBEKTOB.

Baanersb: Metonukamu aHanm3a GU3NYECKUX U XUMUUECKHX CBOWCTB BEIIECTB PA3TUIHON
npupoabl. HaBbIKaMHM  BBITOJIHEHHWS HWCXOJHBIX BBIYUCIICHHWM, WTOTOBBIX pacyeToB ¢
HCIIOJIb30BAHUEM CTATHCTUUECKOU 00pabOTKH PE3yIbTaTOB KOJTMYECTBEHHOTO aHAIIN3a.

Bomnpocsl k Teme:

1. Kakue TUTpaHTBI UCTIOIB3YIOTCS B METO/IE TOTCHIIMOMETPUYECKOTO TUTPOBAHUST OKUCIICHUSI-
BOCCTaHOBJICHUS ?

2. Jns onpenenenust DJIC B maHHON paboTe B KA4eCTBE WHIMKATOPHOTO JJIEKTPOJA CICTYET
BBIOpaTh: a) CTEKJISIHHBIN, 0) KaJOMENbHBIN, B) MEIHBIN; T') MIaTHHOBBIN? Kakas peakius
MPOTEKAET Ha TPaHUIIE pa3fielia «IIOBEPXHOCTD JIEKTPO/Ia — PaCTBOP» B 3TOM cliyyae?

3. Kaxkue ¢akropsl BAMSAIOT Ha BEIMYMHY CKayka MOTEHIMAJIOB MPHU MOTEHIIMOMETPUYECKOM

TUTPOBAHUU METOJIOM OKUCJICHUSI-BOCCTAHOBIICHUS ?

Kak onieHnBaeTcsi mpaBMIILHOCTh U BOCIPOU3BOAUMOCTh METOa aHaIu3a?

[louemy mpy NOTEHLHOMETPUYECKOM THUTPOBAHMM B psAlde CilIydaeB IenecooOpa3Ho

HCI0JIb30BaTh HEBOHbIE PACTBOPHI?

3. IlpumeHeHue METOA0B MPSAMON MOTEHIIMOMETPUU U MOTEHIIMOMETPUUYECKOTO TUTPOBAHHUS.

gk wn

N~

JladopaTopHoe 3aganue Ne 6. Onpejaesenue coaep:kaHusi noHoB kobdaabta (I1) B
pactBope (6 u).
eab paboThI:
1. Hcnonp3ys OKCHIUMETPHUYECKOE TUTPOBAHUE C MTOTCHIIUOMETPUICCKON HHIUKAIIMEH TOYKH
AKBUBAJICHTHOCTH, OTIPE/ICIUTh COJiepkanne HoHOB kobOanbTa (I1) B pacTBOpE.
2. 3aKpenuTh HaBBIKK pacueTa KPUBBIX TUTPOBAHMSL.
Conepxanue padoThbl:
[IpurorosyieHre pacTBopa sl aHAIH3A.
[ToTeHuoMeTpruyeckoe TUTPOBAHHUE TOJTYYEHHOTO PacTBOpA.
[TocTpoenue kpuBBIX TUTpOBaHUs B koopauHatax V(turpanta)=f(E).
Pacuer conepxanus noHoB kob6anbTa (II) B ncxoaHOM pacTBOpE.

Pe3yabTaThl jadoparopHoii padorbi: OTueT NpeaocTaBiseTCs B MUCbMEHHOM BHJE U
JIOJDKEH COJIepKaTh KpaTKOe OMHUCAaHUE X0J1a paboThbl, PACUETHYIO YaCTh, KPUBbIE TUTPOBAHUS U
BBIBO/IbI IO paboTe.

B pesynbrate BHINOTHEHUS 1a00paTOPHOM pabOThI CTYIAECHT JAOJKEH:

3HaTh:CylIHOCTh  OKCHAMMETPUYECKOTO  TUTPOBAHHUA C  MOTEHIHUOMETPUYECKOMH
MHAMKaLUEeH TOUKU SKBUBAJIEHTHOCTH.

YMmerb: CoOuparh mnpocTeilline yCTaHOBKH [UIs HPOBEAEHUS IMOTEHIMOMETPUYECKOTO
TUTpoBaHUA.' OTOBUTH TpoOy [UIs aHalM3a, COCTaBIATh CXEMbl aHalu3a, IPOBOIUTH

N
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KOJINYECTBEHHBIN aHAJIN3 BEIECTB, B MIPEEIIax UCII0JIb30BAHUS OCHOBHBIX IIPUEMOB U METOJOB,
NIPEAYCMOTPEHHBIX  IporpaMmoi.  IIpuMeHATH  NOdydeHHBIE  3HAHUA  JUIA  aHaiuu3a
MIPOMBIIIICHHBIX, IPUPOIHBIX, OPTAHUYECKUX U OMOJIOTHYECKHX 0OBEKTOB.

Baaners: Meronukamu aHaim3a GU3MYECKUX U XMMUYECKHX CBOMCTB BEHIECTB Pa3IMIHON
npupoapl. HaBblkamMy  BBINOJHEHHST MCXOIHBIX BBIYMCICHUH, HWTOTOBBIX pacyeToB C
HCI0JIb30BAHUEM CTAaTUCTUYECKOM 00pabOTKU Pe3yIbTaTOB KOJUYECTBEHHOTO aHAIN3A.

Bomnpocsl k Teme:
1. Kak paccuntbiBaeTCcsi HOTEHLMAT OKUCIUTEIbHO-BOCCTAHOBUTEIBHOIO AIEKTPOIA.
2. Kak crposrcs kpuBble TUTpoBaHUs ?Kak rpaduecky 1Mo KpuBOi THTPOBAHUS HAXOAT TOUKY
SKBUBAJICHTHOCTHU ?
3. IpeumymiecTBa MOTEHIIMOMETPHUECKOTO METO/a MHIMKAIMH TOYKH IKBHBAICHTHOCTH TIO
CPABHEHHUIO C BU3YAJIbHBIM.

JladopaTtopnas paGora Ne 7. Kouaykromerpuueckoe tutpoBanue. OnpeneneHue
XJIOPOBOIOPOAHON M YKCYCHO# KucIoT (6 1).
eab padoThi:

1. OcBouTh HaBBIKM KOHIYKTOMETPHUYECKOTO TUTPOBAHUS

2. HayuuTbcst CTPOUTH KPHBBIE KOHAYKTOMETPHYECKOTO THTPOBAHUSL.
Conepxanue padoTbl:

1. TloaroroBka mpubopa K padoTe.

2. Crangaprusanus pactsopa NaOH mo HCI.

3. AHanu3 uccienyemMoro pacTBopa.

Pe3yabTarsl 1aboparopHoii padorbl: OTUeT NMPEIOCTaBISIETCS B NMUCBbMEHHOM BHUJE U
JOJIKEH COJIep’KaTh KpaTKOe OMHMCAaHUE XoJa paboThl, pacCUeTHYIO YacTh, KPUBbIE TUTPOBAHUS U
BBIBO/IBI 11O paboTe.

B pe3ynbraTe BINoIHEHUS J1a00paTOPHOIT pabOThI CTYIEHT AOJDKEH:

3HaTh:CyllIHOCTh KOHAYKTOMETPUYECKOTO METO/1a aHAIU3A.

Ymern: CobupaTh mHpoCTeHIIME YCTAHOBKU MJIsi MPOBEICHHUS KOHAYKTOMETPUYECKOTO
TuTpoBaHUA. I OTOBUTH TpoOy /Ui aHalu3a, COCTaBISATH CXEMbl aHauu3a, IPOBOJAUTH
KOJIMYECTBEHHBIN aHAJIM3 BEUIECTB, B IIPE/ENaX UCIOJIb30BaHUS OCHOBHBIX IPUEMOB U METOJOB,
NpeAYyCMOTPEHHBIX  mporpamMmoil.  [IpuMeHSTh  MOJdydeHHblE  3HAHWA  JUISL  aHalu3a
MIPOMBIIIJICHHBIX, IPUPOJIHBIX, OPraHUYECKUX U OHMOJOTHYECKHX OOBEKTOB.

Baagers: Meroaukamu aHanu3a QU3NYECKUX U XMMHYECKUX CBOWCTB BEIIECTB PA3IUYHON
npupoipl. HaBblkaMy  BBINOJHEHHUS MCXOAHBIX BBIYMCIEHUH, MWTOTOBBIX pacyeToB C
MCIO0JIb30BAHUEM CTAaTHCTUYECKOM 00paboTKU pe3yIbTaTOB KOJUYECTBEHHOTO aHATN3a.

Bomnpocs! k Teme:

1. M3mepeHue Kakoro CBOWCTBA JIGKHUT B OCHOBE KOHIYKTOMETpPHUYECKOTO aHanmuza? B kakux
€AMHULAX 3TO CBOMCTBO U3MEPSETCA U C MMOMOILBIO KAKUX YCTPOUCTB?
2. UYto Takoe 3MeKTponpoBogHOCTH? UeMm 0OycIOBIEHA 3JEKTPOMPOBOJHOCTH MPOBOTHUKOB

MEepBOro U BTOPOro poja?

3. Uem xapakTtepusyercs yaeibHas M dKBUBaJeHTHas (MOJSpHAs) MPOBOAUMOCTH PacTBOPOB?
Kak MoXHO paccuutaTh dneKTponpoBogHOCTh? OT Kakux (aKTOpOB  3aBHCTU
3IEKTPONPOBOJHOCTh?

Kax mpaktruuecku onpeaenuTs 3JeKTPOIPOBOTHOCTD?

B ueM oTinune npsiMoi U1 KOCBEHHON KOHAYKTOMETpUU?

UTo Takoe KOHIYKTOMETPUUECKOE TUTPOBAHME M KaK €ro mnpakTudecku mnpoBectu? s
KaKUX I[€JIe MOKHO MCHOJIb30BaTh KOHAYKTOMETPUYECKOE TUTPOBAHKE?

7. KakoB BUJ KPHBOI TUTPOBAHUS CMECH CUJIBHON U cab0i KUCIIOT MIEN0UYbi0?

o ok~
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8. Kak HaiiTu 00beMBbI IIETOYH, U3PACXOAOBAHHBIE HA TUTPOBAHUE KAXKIOTO M3 KOMIIOHEHTOB
CMECH KHCIOT?

Tema 3. OnTuyeckue MeToAbl AHAIH3A.
JlaGopatopuasi paGora Ne 8. DoToKoJOPpHMETPHYECKOE ONpeaesieHre COAePKAHUA
docdopa B pacTBopax (6 4).
Hean padoThi:
W3yunth npuHIun padoTsl (OTOKOJIOPUMETPA.
Hcnonb30BaTh OCHOBHOM 3aKOH CBETOIOTJIOUICHMSI JUISl SKCIIEPUMEHTAILHOTO ONpEesICHuUs
coaepxanus pocdopa B pacTBopax.

Coaep:xkanue padoThbI:

[IpuroTtoBnienne paboyux U CTaHJAPTHBIX PACTBOPOB.

OTtpaboTKa HaBBIKOB BEIOOPA KIOBETHI, CBETO(PUIIBTPA.
®doToMETPHUPOBAHKE U TIOCTPOEHUE IPayHPOBOYHOTO rpaduka.
AHanu3 uccineayeMoro pacTBopa u pacder coaep:xkanus ocdopa.

Pe3yabTarsl 1abdoparopHoii padoTbi: OTYET MPENOCTABISETCS B MUCBMEHHOM BHUAE U
JOJKEH COJIep’KaTh KpaTKoe OIMMCcaHUe XoJa paboThl, pacyeTHYIO 4acTb, I'paIyupOBOYHBIN
rpaduk 1 BBIBOJBI MO padoTe.

B pesynbraTe BeInoIHEHNS J1a00paTOPHOI pabOThI CTYAEHT AOJKEH:

3naTh: CymHocTh poTOMETpHUecKoro Meroia aHanuza. Cxemy (GoTO3IEKTPOKOIOPUMETPA.

Haznauenune cBetodunbTpoB u (GoTodmeMeHToB B Tmpubopax. [lopsaox pabGotel u

BbINOJIHEHUS n3mMepeHust Ha DOKe.

Ymerb: CoOuparh TMpoCTEHIINEe YCTAaHOBKH IS TPOBEICHUS (HOTOMETPUUECKHUX
onpeneneHui.l'otoButs mnpoOy MAJisi aHamu3a, COCTAaBIATH CXEMbl aHalM3a, MPOBOJAUTH
KOJIMYECTBEHHBIN aHaJIU3 BEILIECTB, B MpeesiaX UCIOIb30BaHUs OCHOBHBIX MPUEMOB U METO/IOB,
MPEAYCMOTPEHHBIX TTporpammoii. CTpouTh rpaayupoBouHbiii Tpaduk. [IpumMeHsaTs moydeHHbIC
3HAHUS [Tl aHAJIM3a IPOMBIIUICHHBIX, IPUPOIHBIX, OPraHUYECKUX U OMOJIOTUYECKUX 0OBEKTOB.

Baagers: Meroaukamu ananu3a QU3NYECKUX U XMMHYECKUX CBOWCTB BEIIECTB PA3IUMYHON
npupoabl. HaBblkamMH  BBIOJHEHUS HCXOJHBIX BBIYUCICHUN, HWTOTOBBIX PACUYETOB C
HCI0JIb30BAHUEM CTAaTHCTUYECKOM 00pabOTKU pe3yIbTaTOB KOJUYECTBEHHOTO aHATN3A.

Bonpocsl k Teme:
1. CnexrpanpHble (ONTHUYECKHE) METObl aHaiu3a. Kakue CBONCTBA BEIIECTB HCIOJB3YIOT B

CHEKTPaIbHBIX METOIaX aHAIHU3a?

2. Yto Ha3pIBaeTCs ONTHYECKOH IUIOTHOCThIO? OT KakuxX (DaKTOPOB 3aBUCHT ONTHYECKAs

IJIOTHOCTH pacTBopa?

3. Kak HazpIBaloTCs METOAbl aHalIW3a U MPUOOPHI, HCIOJB3YIOUIUE SBJICHUE IOTJIONICHUS

BEI[ECTBOM BOJIH ONTHYECKOTO Juara3oHa’?

4. Cytb (HOTOKOJOPUMETPUYECKOTO METOja aHanmza. Ha wyem ocHoBana pabota

¢borornexTpoKoIOpuMeETpa?

[Ipusenure cxemy porokosnopumerpa. KakoBo HazHaueHUE CBETOPUIBTPOB?

6. KakoBo Ha3HaueHue ¢GoTo37eMEeHTOB B Mpubopax? KakoB mopsaok pabOThl U BBIIOJIHEHUS
n3mepenus Ha POKe?

7. Jlnd uccnesoBaHUs KAKMX pacCTBOPOB MOYKHO MCIIOJIb30BaTh (DOTOKOIOPUMETPUUECKUI

METO/]I aHanu3a’?

8. Kakue BemecTBa OTHOCAT K ONTHYECKHM aKTUBHBIM? OT dYero 3aBUCHT IIBET BEIECTBA

(pacTBOpa) M UHTEHCUBHOCTH OKPACKH?

9. Kak rotoBsT craniapTHbIE PaCTBOPHI AJIS MOCTPOCHUS KAIMOPOBOYHOTO rpaduka’?
10. Kakue BeIMYHHBI paCCUUTHIBAIOT MPH (POTOAIEKTPOKOIOPUMETPHUECKOM METO/Ie aHaIu3a?
11. B gem cymHocTs 3akoHOB byrepa — JlambGepta, bepa, byrepa — Jlam6epta- bepa?

N
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12. KakoBbl OCHOBHBIE 3TaIlbl BHITOJHEHHUS (DOTOMETPHUYECKOTO OTIPEICIICHUS?
13. Kakue (akTtopbl HEOOXOOMMO YYHTHIBATH NMPH BHIOOPE TONIIMHBI CBETOMOTJIONIAIOIIETO
o5 (KroBeThI)?

JlaGopaTopHas padora Ne 9. @oToKoJI0pUMeTPHYECKOe ONpe/ieJieHue COAepKaHus
skesie3a (111) B Buge komiuiekca ¢ cyiabgocaJaunuiaoBoii Kucjaoroi (6 v).
Hean padoThi:

1. 3akpenuTh HaBBIKK paOOThI Ha (POTOIEKTPOKOJIOPUMETPE

2. Vcmonp30BaTh OCHOBHOW 3aKOH CBETOIIOTJIONICHUS JUTISI SKCIIEPUMEHTAIBHOTO OTIPEICICHUS
coaepxanus xenesa (1) B Bume xommekca ¢ cyiab(ocamuiuaoBoil KHCIOTON B pacTBOpax.

Coaep:xkanue padoThbI:

1. IIpuroToBieHue pabOYKX U CTAaHIAPTHBIX PACTBOPOB, coaepxamnmx xeine3o (I11).

2. BeI0Op KIOBETHI, CBeTO(UIBTpA.

3. ®oToMeTpHUpPOBaHKE U TIOCTPOCHUE TPATYHPOBOTHOTO TpaduKa.

4. AHanu3 ucciaeIyeMoro pacTBopa u pacueT coaepskanus sxenesa (I11).

Pe3yabTarsl 1abdoparopHoii padoTbi: OTYET MPENOCTABISETCS B MUCBMEHHOM BHUAE U
JOJDKEH COJIepXKaTh KPaTKOEe OINMCaHWe XoJa paldOThl, pacdyeTHYI YacTb, T'PaTyHpOBOYHBIN
rpaduk 1 BBIBOJBI IO padoTe.

B pesynbraTe BInonHeHNs J1a00paTOpHOI pabOThI CTYAEHT TOJIKEH:

3narb: CymHoOCTh poToMeTprueckoro MeroAa aHanu3a. [lopsmok paGoThl M BBITIOJHEHHS

n3Mepenns Ha DOKe.

Ymerb: CoOuparh TpOCTEHIINE YCTAaHOBKH IS TPOBEICHUS (HOTOMETPUUECKHUX
onpezneneHuil. BeiOupars kroBety u cBeTopmibTp. ['0TOBUTH mpoOy A aHaiIn3a, COCTaBIATH
CXEMbl aHaju3a, MPOBOJUTH KOJMYECTBEHHBIM aHAINU3 BEIIECTB, B Ipeaeiax HCIOIb30BaHUS
OCHOBHBIX MPHUEMOB M METOJOB, MPEIyCMOTPEHHBIX MporpaMMmoil. CTpOUTh TI'paaynpOBOYHBIN
rpaduk. IIpuMeHSATH TMOJydeHHBIE 3HAHWUS [UI1 aHAIKW3a [POMBIIIJICHHBIX, MPUPOJIHBIX,
OpraHMYECKUX U OMOJIOTHYECKHX OOBEKTOB.

Baagers: Meroaukamu ananu3a QU3NYECKUX U XMMHYECKUX CBOWCTB BEIIECTB PA3IUMYHON
npupoabl. HaBblkamMH  BBIMOJHEHHUS HCXOJHBIX BBIYMCICHUM, UTOTOBBIX pacyeToB C
HCI0JIb30BAHUEM CTAaTHCTUYECKOM 00pabOTKU pe3yIbTaTOB KOJUYECTBEHHOTO aHATN3A.

Bonpocsl k Teme:

1. Kaxkue MeTo1pl MONEKYISIPHON CIEKTPOCKOIUN OCHOBAHbBI Ha MPOIECCaX CBETOMOTIIONIECHHS,

CBETOPACCESHBS U CBETOMCITYCKAHMUSI ?

2. Cdopmynupyiite 3akon byrepa-JlamGepra-bepa. Ycnosus cobmonenue 3akoHa byrepa—

JlamGepra—bepa.

3. Jlns yero HEOOXOAMMO 3HATh CIEKTPAIbHYIO XapaKTEPUCTHUKY OKpPAIIEHHOTO COEAMHEHHUA?

B uem oTinune Takux XapakTepUCTHUK, KaK MaKC. A ¥ ONTUM.A?

4. Kakue crnocoObl OmpenesneHrss KOHIIEHTPAMM HUCTHOJB3YIOT B (POTOKOJIOPHUMETPUUYECKOM

MeTOo/Ie aHanu3a’?

5. UYeMm ko>(p(UIMEHT CBETONOIJOIMIEHUS OTJIMYaeTCsl OT MOJISIpHOTO Ko3(dduimenra

TOTJIOIIEHUS ?

6. Kakoiti  uwHTepBan  3HAUYEHUH  ONTUYECKOW  ITUIOTHOCTH  PEKOMEHAYEeTCsl  TMpHU

(hOTOKOJIOPUMETPUUYECKUX OTPEICTICHUSX.

Kaxkoii crioco6 onpenenenus konuentpanuu xenesa (111) ucnonssyercs B nannoi padore?

8. OcobenHoctu Meroauku ompenenenust kenesa (Ill) B Buge kommiekca ¢
CyIb(GOCATUIIUIOBON KUCIOTON B pacTBOpax.

~

JlaGopatopHas padora Ne 10. ®oTokoI0pMeTpUYECKOe ONpeaeseHre COAePKAHUA
:keqesa (111) B Buse THonmmanaTHoro komimiekca (6 4).
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Hean padoThI:
3aKkpenuTh HaBBIKK PabOThI HA (POTOIITEKTPOKOIOPUMETPE
Hcnonb30BaTh OCHOBHOM 3aKOH CBETOIOTJIOUIEHMS JUIsl SKCIIEPUMEHTAIBHOIO ONpeAeIeHUs
coaepxanus xenesa (I11) B Bume THonmaHaTHOro KOMILIEKca.

Coaepixkanue padoThbi:

[MpuroToBieHune pabo4nx U CTAHIAPTHBIX PACTBOPOB, conepkarux xeine3o (111).
Br16op KtoBeTHI, cBeTO(UIBTpPA.

doToMeTpUpOBaHHUE U TIOCTPOCHUE TPATYHPOBOYHOTO TpaduKa.

AHanmu3 uccieyeMoro pacTBopa u pacuet coaepxkanus sxeinesa (111).

Pe3yabTaThl 1a6opaTopHoii pa6oTbl: OTYET NMPEeIOCTABISETCS B MTUCHMEHHOM BHJIE U
JOJDKEH COJIep’KaTh KpaTKOe OINMCaHUe XoJa paboThl, pacyeTHYIO 4acTb, I'pagyupOBOYHBIN
rpaduk 1 BBIBOJBI IO paboTe.

B pesynbTaTe BbITIOIHEHUS J1a0OPATOPHOU PaOOTHI CTYIACHT JOJKEH:

3narb: CymHoCcTh oTOMETpHUecKOoro Meroaa aHanu3a. [lopsamok paGoTsl M BHITIOJHEHUS

n3Mepenns Ha POKe.

Ymern: CobupaTe mpocTeillline YCTaHOBKM JUIsl MPOBEACHHUS (POTOMETPUUECKHX
onpeneneHuil. Beioupars kroBety U cBeToPmibTp. ['oToBUTH TIpoOy IS aHAIM3a, COCTaBIATH
CXeMbl aHaju3a, MPOBOJUTH KOJMYECTBEHHBIM aHAIW3 BEIIECTB, B Tpeleiax HCIOJIb30BAHUS
OCHOBHBIX MPUEMOB U METOJIOB, MPEIYCMOTPEHHBIX MporpaMmoii. CTPOUTh TPagydpOBOYHBIN
rpaduk. [IpuMeHATH TMMOJydeHHBIC 3HAHUS JUISI aHAIW3a MPOMBIIUICHHBIX, TMPUPOIHBIX,
OpraHMYEeCcKUX U OMOJIOTHYECKHX OOBEKTOB.

Baanerb: Meronukamu aHanmza PU3NYECKUX U XUMHUECKHX CBOMCTB BEIIECTB Pa3IUIHON
npupoabl. HaBblkamMH  BBIMOJHEHHUS HCXOJHBIX BBIYMCICHUH, UTOTOBBIX pacyeToB C
HCIOJIb30BAHNEM CTAaTHCTUYECKOM 00pabOTKU pe3ysIbTaTOB KOJUYECTBEHHOTO aHATN3a.

Bonpocsl k Teme:
1. Jlaiite ompenelieHHe TOHATUA CBETONPOINYCKAHHE, CBETOMOTJIONMICHUE, ONTHYECKas
mwioTHOCTh. KakoBa MareMaTuueckasi 3aBUCUMOCTb MEXI1y HUMU?
2. B uem cymuocts 3akoHOB byrepa — Jlambeprta, bepa, byrepa — Jlamb6epra - bepa? KakoBbl
rpaduyeckue 3aBUCUMOCTH BbIpakatolue 3akoH bepa?
Urto takoe pororddekr? Kakue BemecTBa OTHOCIT K ONTHYESCKH aKTUBHBIM?
4. TlpuBectu mnpuMepbl HCIOJB30BaHUSA B (OTOMETPUYECKOM aHallM3e peakuuid: a)

KOMILJIEKCOOOpa3oBaHus; 0) OKUCICHUSI-BOCCTAHOBICHUSI.

5. OcHoBHble mpuemMbl  (HOTOMETPUYECKOTO  aHalM3a: METOJ  CpaBHEHHs, METOJ

KaJIMOpOBOYHOTO rpaduka.

6. Kakoii MeToabl UCHONB3YIOT Ul pacdyeTa KOHIICHTPAIMH OINpEAesieMOro KOMIIOHEHTa B

JTaHHOM paboTe?

7. B deM 0cOOCHHOCTh SKCIIEPUMEHTAIBHOTO ompeaeneHus coaepkanus kenesa (l11) B Bume

THUOIIMAHATHOTO KOMILIeKca?

N

PobE

w

JlabopaTopHasi padora Ne 11. doromeTpuueckoe onpeaenenue xeaesa (1) u (111) ¢
Cyab(oCcaTNIHIOBOI KHCIOTOIB BOJIe HCTOYHUKA BOAOCHAOKeHuUs1 (6 1).
Leas padoThI:
3aKkpernuTh HaBBIKU Pa0OThI Ha (DOTOIIEKTPOKOIOPUMETPE.
2. HayuuTbes ompenensTh W PacCUMTHIBATh KOHIIGHTPAIMHM AaHAU3UPYEMBIX BEIIECTB B
MIPUPOTHBIX 00BEKTAX.
Coaepixkanue padoThbI:
1. TIpurortoBnenue pactBopoB. IlocTpoenue rpamyupoBodHoro rpaduka. OrmnpenencHue
o6mrero conepxxkanus xxernesa (1) u (111).
2. TlpuroroBnenue pactBopoB. IlocTpoenue rpagyupoBodHoro rpaduka. OrmnpenencHue

=
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conepxanus noHos xene3a (111).

3. Amnanu3 ucclielyeMoro pactBopa, pacuet coneprxanus xenesa (1) u (11).

Pe3yabTaThl 1a6opaTopHoii pa6oTbl: OTYET NMPEeaOCTABISETCS B MUCHMEHHOM BHJIE U
JOJDKEH COJIEpkKaTh KpaTKO€ OIMHMCAaHHWE XO0Ja pabOThl, PAaCUETHYIO YacTh, TPaIydpPOBOYHBIC
rpaduKu ¥ BBIBOJIBI TIO paboTe.

B pesynbTaTe BbITIOJIHEHUS JIaA0OPATOPHOU PAOOTHI CTYIACHT JAOJIKEH:

3HaTh: CymHOCTh (POTOMETPUIECKOTO METOAa aHanu3a. [lopsmaok pabOThl M BBITIOTHEHUS

m3mepenus: Ha DOKe.

VYmerb: CoOuparh TmpocCTeHIline YCTAaHOBKH IS TPOBEICHUS (HOTOMETPUUECKUX
onpeneneHuil. Beioupars kroBety U cBeToPmibTp. ['oToBUTH TIpoOy ISl aHAIM3a, COCTaBIATH
CXEeMBbl aHaju3a, MPOBOJUTH KOJMYECTBEHHBIM aHAIW3 BEIIECTB, B Mpejesiax HCIOJIb30BaHUS
OCHOBHBIX MPHUEMOB H METOJIOB, MPEIyCMOTPEHHBIX MporpaMMoii. CTpOUTh TpaaynpOBOYHBIN
rpaduk. [IpUMEHSATH TMOJIydEHHBIC 3HAHWS JUIA aHAJIW3a [POMBIIIICHHBIX, PHPOJIHBIX,
OPraHUYECKUX U OMOJIOTUYECKUX OOBEKTOB.

Baanersb: Metonukamu aHanm3a GU3NYECKUX U XUMUUECKHX CBOWCTB BEIIECTB PA3TUIHON
npupoabl. HaBbIKaMHM  BBITOJIHEHHWS HWCXOJHBIX BBIYUCIICHHWM, WTOTOBBIX pacyeToB ¢
WCIIOJIb30BAHUEM CTATHCTUUECKOW 00pa0OTKH Pe3yIbTaTOB KOJUYECTBEHHOTO aHAIN3a.

Bomnpocsl k Teme:

1. OcHOBHOUW 3aKOH CBETONOTJIONICHUS. [IpUUYMHBI, BBI3BIBAIONINE OTKIOHEHHS OT 3aKOHA

Bbyrepa—Jlam6epra—bepa.

2. Ha 4yem ocHoBana pabora  (doToanekrpokosgopumerpa?KakoBo  Ha3HAYCHHE

(hoTod71eMEHTOB B Mpubopax?

3. KaxoB mopsimok paboTel u BbmosiHeHHUs um3Mmepenus Ha DOKe? KakoBo HazHaueHwme

cBeTo(prIIbTOB?

B gem oTiimune GpoToOKOIOPUMETPHUH OT CIIEKTPOMETPHH ?

Jly1s yero He0OXOMMO 3HATh CIIEKTPAIbHYIO XapaKTEPUCTUKY OKPALIEHHOTO COEAUHEHUA?

B uem oTnnune Takux XapaKTepUCTHK, KaK MaKC. A U ONTUM. A?

6. Kaxoit cmoco6 onpenenenus konreHTpamuu xene3a (1) u (11l) ucnons3yercs B manHou
pabote?

7. Kak rotoBsT CTaHAApPTHBIE PACTBOPHI ISl TOCTPOSHUS KaTMOPOBOUYHBIX IPaQUKOB?

ok~

JladopaTtopHasi paGora Ne 12. Omnpeaenenue cojaepKaHUsT HOBOKaMHA C
HCIO0JIb30BaHHEM KAJIHOPOBOYHOro rpaduka (6 u).
eab paboThI:
3aKpernuTh HaBBIKK pabOThI Ha (POTOIIEKTPOKOIOPUMETPE.
2. Hayuutbes ompenensiTh KOHUEHTPALMU aHAIM3UPYEMBIX BELIECTB B JIEKAPCTBEHHBIX
npenapaTax no KaiuOpoBOYHOMY Ipaduky.
Conepxanue padoThbl:
1. TlpuroToBneHue pacTBOpa CPaBHEHUSI.
2. Tloctpoenue kanuObpOBOYHOTO rpaduka.
3. Ilpuroromienue uccieayemMoro pactsopa. BeimonHenue anammsza.

PesyabTaTsl J1abopaTopHoii padoThi: OTYET NPENOCTABISIETCS B TUCBbMEHHOM BHJIE U
JOJDKEH COJIep)KaTh KpaTKoe OIMCaHHWE XO0Ja paboThl, PACUETHYIO 4YacTh, KalIUOPOBOUYHBIN
rpaduK ¥ BBIBOJIBI IO padoTe.

B pesynbraTte BHINOTHEHUS 1a00PaTOPHON pabOThI CTYAEHT JOJKEH:

3Hath: CymHOCTh (POTOMETPUYECKOTO MeToAa aHanu3a. [lopsaok paboThl U BBHIIOJIHEHUS

n3mepenus: Ha DOKe.

YMmerb: Cobuparh mpocTeHIINe YCTAHOBKM Ui MpOBENEHHUS (OTOMETPUUYECKUX
omnpenenenuil. Beioupars kioBety u cBeTopuiabTp. ['oTOBUTH mpoOy Ui aHanu3a, COCTABIAThH

=
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CXEMbl aHajJu3a, MPOBOJUTH KOJMYECTBEHHBIM aHAINW3 BEIIECTB, B Ipejaeiax HCIOIb30BaHUS
OCHOBHBIX IPUEMOB M METOJOB, IPEIYCMOTPEHHBIX IporpaMMoil. CTpouTh I'paJynpOBOYHBIN
rpa¢puk. IIpUMEHSATH TMOJlydeHHbIE 3HAaHUS U1 AaHajdu3a MPOMBIIUICHHBIX, TMPHPOIHBIX,
OpPraHUYeCKUX U OMOJIOTUIECKUX OOBEKTOB.

Baaaers: Meronukamu aHanm3a GU3MUECKUX U XMMHYECKHX CBOMCTB BEIIECTB Pa3IMYHOMN
npupoabl. HaBblkamMM  BBIOJIHEHHUS HCXOJHBIX BBIYMCIEHHUH, UWTOTOBBIX pacyeToB ¢
HCI0JIb30BAHUEM CTAaTUCTUYECKOM 00pabOTKU Pe3yIbTaTOB KOJUYECTBEHHOTO aHAIN3A.

Bonpocs! k Teme:

1. Kakue MeTo1bl MONEKYISIPHON CHEKTPOCKOIIMU OCHOBAaHbI Ha MPOIECCAaX CBETOMOTJIONIEHHS,

CBETOpACCESHbS M CBETOMCITYCKAHUS?

2. Cdoopmymupyiite 3akoH byrepa-JlamOepra-bepa. Ycnosusi coOmoneHue 3akoHa byrepa—

Jlam6epta—bepa.

3. Kak ompenenstor KoHIEHTparuio ¢emectBa (HOTOMETPUIECKAM METOAOM, HCIOIb3Ys

CpelHee 3HaYeHHE MOJIIPHOTO KOA(h(UIIMEHTA CBETOTIOTIIONIECHUS ?

4. CymHOCTh  (POTOKOJOPUMETPUUECKOTO  METOoJa aHaJiu3a C  HCIIOJIb30BAHHUEM

KaJIMOpOBOYHOTO Trpaduka.

5. Kak BbIOpaTh [MHY BOJHBI i (doTtomeTpudeckux omnpenenenuit? Kakx BreiOupamu

CBETO(WIBTP MPH OINpPeAeICHUN HOBOKauHAa?

6. Kak rotoBuTcs pacTBOp CpaBHEHHS U HCCIETyeMBIN PacTBOP?

JlaGoparopHasi padora Ne 13. OnpenesieHue coaep:KaHusA JIEBOMHIIETHHA C

HCMOJIb30BAHHEM CTAHAAPTHOro 0opasua (6 u).

eab paboThI:
3aKpenuTh HaBBIKA pa0OTHI HA (POTOIIIEKTPOKOTIOPUMETPE.
Hayuuthcs ompenensiTb KOHIEHTPAMM aHAIU3HPYEMBIX BEIIECTB B JIEKAPCTBEHHBIX
npernapaTax ¢ UCIOJIb30BaHUEM CTaHIAPTHOTO 00pasia.

Conep:xanue padoThbI:
[IpuroToBreHue uccaeayeMoro pacTBopa.
Boimonnenne ananmmsa.
KOHTpOJIbHBII OTIBIT.
[Ipuroropnenue CTaHIapTHOTO PACTBOPA JIEBOMUIIETHHA.
Pacyer koHIIeHTpalK HCCIEAyEMOro BELIECTBA B PACTBOPE.

Pe3yabTarsl J1adopatopHoii padorbi: OTUeT MPENOCTABIAECTCS B NMCbMEHHOM BHJIE U
JOJIKEH COAepKaTh KpaTKOE OMMCAHUE X0/1a pabOThI, pACUETHYIO YacTh M BBIBOJBI IO paboTe.

B pe3ynbraTe BINoOIHEHNS 1a00paTOPHOI pabOThI CTYACHT AOJKEH:

3naTb: CymHOCTh (POTOMETPUUECKOrO0 MeToAa aHanu3a. [lopsaok paGoThl U BHIOTHEHHS

u3mepenus Ha ®OKe. Cnocob ompeseneHus: BelIecTBa C HCIOIb30BAaHHEM CTaHAAPTHOTO

oOpasra.

Ymern: CobOupaTh mpocTeillline YCTaHOBKH JUIsI TPOBEACHUS (POTOMETPUUECKHX
onpeneneHuii. BeiOupars kroBety u cBeTodmiubTp. ['0TOBUTH mpoOy A aHamM3a, COCTABIATH
CXEMbl aHaju3a, MPOBOJUTH KOJMYECTBEHHBIM aHalu3 BEIIECTB, B IMPEJENIax HCHOJIb30BaHUS
OCHOBHBIX INPUEMOB M METOJOB, MPEIYCMOTPEHHBIX MHporpamMmoil. [IpuMeHsTh mNoJydeHHbIE
3HAHUS [Tl aHATIM3a TIPOMBIIIICHHBIX, IPUPOIHBIX, OPraHUYECKUX U OMOTIOTHUYECKUX 0OHEKTOB.

Baagers: Mertoaukamu aHanu3a QU3NYECKUX U XMMHYECKUX CBOWCTB BEIIECTB PA3IUYHOU
npupoabl. HaBbIKaMH  BBIMOJHEHHUS HWCXOJHBIX BBIYMCICHUN, UWTOTOBBIX pacyeToB C
WCIOJIb30BAHUEM CTAaTHCTUYECKON 00pabOTKU Pe3yabTaTOB KOJIMYECTBEHHOTO aHAIIM3A.

Bomnpocsl k Teme:
1. UYto HazpiBaeTcs KOA(D(GUIMEHTOM TMPOMYCKAHUS W ONTHYECKOW IUIOTHOCThIO? B Kakmx
npezaenax U3MEHSI0TCS 3T BETMYUHBI?

N
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2. KakuMm ypaBHEHHEM BBIpaXKaeTCs OCHOBHOM 3aKOH CBeTO morjomieHus byrepa-JlamGepra-
bepa?

3. Kakme ¢axTopsl MOTYyT NPUBECTH K HAPYIICHUIO JHHEWHOW 3aBUCHMOCTH ONTHYECKOU
IJIOTHOCTU OT KOHIIEHTPAIMK pacTBopa’?

4. KaxoB ¢u3nueckuii cMbIci MOJIIpHOTO K03 duimenta nornomeHns? OT kakux (GpakTopos
OH 3aBUCHUT?

5. Kak ompenensitoT KOHUEHTPALUIO BelIECTBA (OTOMETPUYECKUM METOJIOM C IOMOIIBIO
0JIHOTO cTaHjapra? Yka3aTh HEJIOCTAaTKU U JIOCTOMHCTBA 3TOTO METOIa.

6. IlpuBemute Gpopmyrny pacuera UCCIEAyeMOTO oOpasia.

JlagopaTopHasi padora Ne 14. DkcTpakIUOHHO-(POTOMETPHYECKOE ONMpeaeieHue
MOJIHOIeHa B pacTBopax (6 u).

ean padoThi:

Hayuuthcsi ompenensTh KOMIIOHEHTBI pacTBOpa JKCTPAKIIMOHHO-(POTOMETPHUICCKHM

METOJIOM.

3aKpernuTh HaBBIKK KCTPArHpOBaHUSL.

Conepxanue padoTbl:

1. Pacuer oObema pacTBOpa, COACPIKAIIETO OINPEACICHHOE KOJIMYECTBO aHAIM3UPYEMOTO
BeIECTBA

DKCTparupoBaHUe W aHAITH3 HCCIIETYEeMOTO pacTBOpa.

3. TlocTtpoenue rpaxyrnpoBoYHOTO Tpaduka.

4. Pacuer KOHIIEHTpaIlMU MOJIHO/IEHA B UCCIIECAYEMOM PacCTBOPE.

Pe3yabTarsl 1aboparopHoii padorbl: OTUeT NMPEIOCTaBISIETCS B NMUCBbMEHHOM BHUJE U
JOJKEH COJIep)KaTh KpaTKoe OIMucaHhe XoJa paboThl, pacyeTHYIO 4acTb, I'PaIydpOBOYHBIN
rpaduk 1 BBIBOJIBI 1O paboTe.

B pe3ynbraTe BeINoIHEHNS 1a00paTOPHOI pabOThI CTYEHT TOJKEH:

3naTh: CymHocTh (OTOMETPUUECKOrOo MeToAa aHanu3a. [lopsaok paGoThl U BHIMOJTHEHUS

u3Mepenust Ha DOKe.

Ymern: CobupaTh mpocTeillline YCTaHOBKM JUIsl MPOBEACHUS (POTOMETPUUECKHUX
onpeneneHuil. BeiOuparsy kroBety u cBeTopmibTp. ['0TOBUTH mpoOy A aHaIn3a, COCTaBIATH
CXEMbl aHaju3a, MPOBOJUTH KOJMYECTBEHHBIM aHAINU3 BEIIECTB, B Ipeaeiax HCIOIb30BaHUS
OCHOBHBIX MPHUEMOB M METOJOB, MPEIYCMOTPEHHBIX MporpaMMmoi. CTpOUTh TI'paaynpOBOYHBIN
rpaduk. I[IpuMeHSATH TMOJNyYeHHBIE 3HAHMUS [UI1 aHAIKW3a [POMBIILICHHBIX, MPUPOJIHBIX,
OpraHMYECKUX U OMOJIOTUYECKIX OOBEKTOB.

Baagers: Mertoaukamu ananu3a QU3NYECKUX U XMMHYECKUX CBOWCTB BEIIECTB PA3IUYHOU
npupoabl. HaBblkamMH  BBIMOJTHEHHUS HCXOJHBIX BBIUMCICHHM, HWTOTOBBIX pacyeToB C
MCIO0JIb30BAHUEM CTAaTHCTUYECKOM 00paboTKU pe3yIbTaTOB KOJUYECTBEHHOTO aHATH3A.

Bomnpocs! k Teme:

1. TlpuBemute knaccu(UKALMIO CIEKTPATbHBIX METOJOB B 3aBHUCHMOCTH OT JJIMHBI BOJHBI

(4acToThI) MAJAIOIETO U3ITYUYCHHUSI.

2. B uem paznuuue: a) OSMUCCHOHHBIX M aOCOPOIMOHHBIX METOJIOB, B) aTOMHOH U

MOJIEKYISIpHO# criekTpockonuu? [IpuBeanTe mpruMepsl pa3HOBUIHOCTEH STUX METOJIOB.

3. B uyem otnuume cnekrpodoromMerpa OT (POTOIIEKTPOKOJIOPUMETPOB, OJTHOTYUEBBIX

MpUOOPOB OT ABYXJIYYEBBIX (MPUHIIUIHAIBHBIE CXEMBbI)?

4. ®oTorddeKT Kak 0CHOBA (OTOIIEKTPOKOIOPHUMETPUIECKOTO METOIA.

5. ®wuzuyeckuii CMBICI MOJIIPHOTO KO3 dUIIneHTa abCOPOIIHH.

6. Kak ompeaensioT KOHIIEHTpAIMIO BeHIeCTBA (HOTOMETPUUYECKUM METOJOM, HCHOIB3YS
cpeaHee 3HAaYeHHEe MOJIIPHOTO KOA((UIIMEHTA MOTTIONIEeHHUs?

7. Kak mpoBOIUTCS dKCTparupoBaHue MOJMOACHTUOIIMAHATHOTO KOMILIIEKCa, IPEUMYIIECTBA

N
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23.
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TAHHOTO MeToaa?
B uem cymHOCTh METO1a TPalyHpOBOYHOTO TpaduKa U KAaKOBBI €M0 0COOCHHOCTH.

8. TEMATHUKA KYPCOBbBIX, KOHTPOJIbHBIX PABOT, PE@EPATOB
HE MPEAYCMOTPEHBI YUCOHBIMITJIAHOM.

9. IMEPEYEHDb BOITPOCOB K 3auery
Ananutnyeckuil curnai. Kinaccupukanus Gu3nko-XuMU4eCKUX METOIOB aHaIn3a.
N3mepenue anHamuTudeckoro curHaia. lloHsTHe XoJocTo mpoObl W dTajoHA.
3aBUCUMOCTb aHAJTUTUYECKOTO CUTHAIA OT KOJIMYECTBEHHOTO COCTaBa MPOOHI.
[IpuemMbl ompeneneHUss HEU3BECTHOM KOHIIEHTpAIUM B HHCTPYMEHTAIBHBIX METOJIaX
aHanu3a. MeTo1 rpayipoBOYHOTO Tpaduka, METOJT CTAaHIAPTOB, METOJI TI00ABOK.
HNHCcTpyMEHTaIBHOE TUTPOBAHUE.
MeTposiorndecKue XapakTepUCTUKH HHCTPYMEHTAIbHBIX METOJIOB aHAIH3A.
Knaccuduxarus [0) 1805310} 4 XUMHUYECKOT'O Hu (U3UKO -XUMUIECKOTO agajns3a
(cuctemarnyeckasi, ciyyaitHasi).
Cucremarndeckasi omuOKa, TIPOIEHTHAs CHUCTeMaTHdeckas ommoka. McToyHuku
CHUCTEMAaTUYECKUX OIMHOOK (METOMUECKHE, HHCTPYMEHTAIbHBIC, UHIUBHIyJIbHBIC).
O6mras XapaKTEepPUCTHKA AIEKTPOXUMHUYECKHUX METO/IOB. Knaccudukanus
ANEKTPOXUMUUECKHX METOJIOB aHATH3a.
OcHOBHBIE Y3JIbI TPUOOPOB ANEKTPOXUMHUUYECKUX METOJIOB aHAIN3a. DIEKTPOXUMHUYECKHE
SAYEHKH.
PaBHOBeCHBIE U HEPABHOBECHBIE JIEKTPOXUMHYECKHE CUCTEMBI. SIBJICHMS, BOZHUKAIOLINE
IIpY IPOTEKaHUU TOKa.
[Torenumomerpusi. Knaccudukaruss METo10B IOTEHIIMOMETpUUECKOTo aHamm3a. CrocoObl
MPOBEJCHUS aHAIN3a B IOTEHIIUOMETPHH.
[Ipsimas morenuumomerpusi. M3mepenue mnoreHnuana. OOpaTumble W HeoOpaTUMBbIE
OKHCIIUTEIBHO-BOCCTAHOBUTEIIbHBIE CUCTEMBI.
OnekTpoAsl B MOTEHUUMOMETPHM, HX Ha3HaueHWe. VHIUKaTOpHbIE 3IIEKTPOMbI,
TpeOOBaHUs K MHAUKATOPHBIM AJIEKTPOIaM.
DneKxTpobl cpaBHeHUs. TpeOoBaHUS K 3JIEKTPOIaM CpPAaBHEHUSI.
[IpuHIMn neicTBUS 3IEKTPOHOOOMEHHBIX U HOHOOOMEHHBIX AJIEKTPO/IOB.
Nonomerpus. Knaccudukanus HOHOCETEKTUBHBIX 3JIEKTPOIOB.
DNEeKTPOJIbl C TOMOTEHHBIMU U T€TEPOT€HHBIMU KPUCTAJUIMYECKUMU MEMOpaHaMHu.
CTeKISHHBIN 3JIeKTPOJ, YCTPOUCTBO, MPUHLUI PAOOTHI.
[loTeHUMan HMOHOCENEKTUBHOIO AJIEKTpPOJa B OTCYTCTBHE IOCTOPOHHUX HOHOB WU B
MPUCYTCTBUU MEUIAOLIUX HOHOB.
OcHoBHBIE 3JeKTpoxuMuueckue xapakrepuctuku WCD. DOnexrpoaHas GyHKIus,
KOA(h(GUIIMEHT CeNeKTHBHOCTH, BpeMs OTKIWKAa, Mpelnen OmpeAeNeHus MOTeHIIUA
ONPENIENSAIOIIErO HOHA.
Breibop cucTeMbl 3MEKTpOJOB A MpOBEACHUs aHanmuza. [IpuMepsl TpPaKTHUECKOTO
MPUMEHEHHUS] MOHOMETpUU: ompeaeneHue pH, MOHOB IIENOYHBIXMETAJIJIOB, TajlOrE€HU-
HOHOB.
[loreHunomeTpuieckoe TUTpoBaHue. MI3MeHeHre 31IeKTPOJHOrO MOTEHIIMala B MPoLecce
tuTpoBaHus. CrocoObl 0OHAPYKEHHSI KOHEUHOW TOUKH TUTPOBAHUS.
Bb160p MHIUKATOPHBIX AIEKTPOAOB U XUMUUYECKUX PEaKIUN Pa3HOTO THUMA: KHUCIOTHO-
OCHOBHBIX, OCaXICHUS, KOMIUIEKCOOOpa30BaHUsl, OKUCICHHUSI-BOCCTAHOBICHHUSL.
Konngykromerpusi. Teoperuueckne OCHOBBI MeTojaa. OCHOBHBIE Y3IIBI TPHOOPOB.
Konnykromerpuueckas siueika.
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25. VYnaennHast 3JIEKTPOIIPOBOAHOCTb. DaKTOpHI, BJIHSIOIIE Ha YAETBbHYIO
3JIEKTPOIIPOBOAHOCTb.

26. DKBHBAJICHTHAS JJICKTPOTPOBOJIHOCTDh U IMOABMKHOCTH MOHOB, (DAKTOPBI, BIIHSIIONINE HA
SKBUBAJICHTHYIO 3JIEKTPOIPOBOAHOCTh. Y paBHeHue Konbpayma, ypasuenue On3arepa.

27. Tlpsmass xoHmykromMeTpus. llpuempl HaX0XKIEHHS HEM3BECTHOW KOHIEHTPAIIMH: METOJ
rpalyipOBOYHOTO Tpaduka, pacueTHBIN METO/I.

28. OOBEKTHI OKPYKAMOIICH CpeIbl: BO3MYX, MPUPOJHBIC U CTOYHBIC BOJBI, ITOYBHI, JOHHBIC
OTJIOKEHUS. XapaKkTepHble 0COOCHHOCTH U 33JIa4M UX aHau3a.

29. Teomormyeckne OOBEKTHI. AHAIU3 CHIUKATOB, KapOOHATOB, MKEJIC3HBIX, HHUKEIb-
KOOAJIbTOBBIX PY/, MOJUMETAIUTHIYECKUX PY/I.

30. Meraiel, CIDIaBBl W JIPYrHE€ MPOJYKTHl METALTyPTHYECKON  TPOMBIIUICHHOCTH.
Ornpezenenre YepHbIX, [IBETHBIX, PEAKUX, OJAaroOpoJHBIX METAIJIIOB M aHAIU3 MX CILIABOB.
AHanu3 HeMeTaJNIMYEeCKUX BKJIIOUEHUH U OIpesesieHHe ra3oo0pa3ylollux npuMeceid B
MeTauiax. KOHTpob MeTaIuTyprudecKux Mpou3BOJICTB.

31. Heopranudeckue cOeAMHECHHUS, OTPEICIICHUE B HUX OCHOBHBIX KOMITOHEHTOB, ITPHUMECHBIX
U JIETUPYIOIAX MUKPOIJIEMEHTOB.

32. AHanM3 MOYBBI Ha HAIMYKE TSKEIBIX METAIIIIOB.

33. Xumuueckuii aHAIH3 3€pPHA HA COJICPIKAHUE ITECTHITUIOB.

10. CAMOCTOSATEJBHASA PABOTA OBYUYAIOUIIUXCSA

®dopma 00ydyeHuss  oyHas

Ha3BaHue pa3nesioB u TeM Buna camocrositesbHOM O0bem ®opma
padoThI B yacax KOHTPOJIS
(nposepxa
peuienusn
3a0au,
pedepama u
op.)
2. DnektpoxuMmudeckue MeTonsl | [IpopaboTka y4eOHOTO 14 TECTUPOBAHUE
aHaymza MaTepuaia; IOJAroTOBKa K MpoOBepKa
TECTHUPOBAHHUIO, pelieHus
KOJUIOKBUYMY M 9K3aMEHY. 3a1a4
Pemenue 3amay.
IlonroroBka KypCOBOU
paboTHI
6. CoBpemenHoe coctossHue u | I[IpopaboTka y4eOHOTO 4 TECTUPOBAHUE
MIEePCIIEKTUBBI pa3BUTHUSA | MaTepHana; TMOJIrOTOBKA K
aHanmuTU4ecko XuUMUH. OCHOBHBIE | TECTUPOBAHHIO U 3aYETY.
0OBEKTHI aHATIHN3A.

11. VYEBHO-METOINYECKOE M UH®OPMALIMOHHOE OBECIEYEHUE
TV CHUTIIMHBI

a) Cnimcoxk peKoMeHyeMoii JTuTepaTyphl

OCHOBHAas

1. Huxwutuna, H. I'. Ananutndeckas XumMusi 1 (PU3MKO-XUMHUYECKUE METOJIbI aHAJIM3a :
yueOHUK U npakTukyM Juis By30B / H. I'. Hukutuna, A. I'. bopucos, T. WM. Xaxanuna
; mon pemakumeir H. I'. Hukutunoil. — 4-e¢ m3n., mepepadb. u gom. — Mocksa :
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WznarensctBo FOpaiit, 2020. — 394 c. — (Bricmee obpazoBanue). — ISBN 978-5-
534-00427-4. — Texkct : snexTpoHHbIH // OOpazoBarenbHas 1atdopma FOpaiiT
[caiiT]. — URL.: https://urait.ru/bcode/449690

2. AnamuThdeckas XxuMmus : ydeOHoe mocobue mis By3oB / A. WM. Amapaes, I. K
Jlynenko, T. Il. AnekcanapoBa, A. A. KazakoBa. — 2-e¢ u3j., ucnp. u JOM. —
Mocksa : UzparensctBo Opaiit, 2021. — 107 c. — (Bsicmiee obpa3oBanue). —
ISBN 978-5-534-07837-4. — Texkcr : anexTponHbIl // OOpa3oBarensHas miardopma
IOpaiir [caiiT]. — URL: https://urait.ru/bcode/472049

JlomosHuTENBHAS

1. Menpuenko, I'. I'. AHanuTHueckas XUMHS U (PU3NKO-XMMHUYECKHE METOJbI aHaIn3a.
KonunuectBeHHbIll xuMuueckuil ananus : yueOnoe nocobdue / I'. I'. Menbuenko, H. B.
IOnnukoBa ; mox pemakuueir H. B. IOnnukoBa. — KemepoBo : Kemepockuit
TEXHOJIOTUYECKUH MHCTUTYT NHIIEBOH nmpombmuieHHocTr, 2005. — 104 ¢. — ISBN
5-89289-343-X. — TekcT : DIEKTPOHHBIN // DIEKTPOHHO-OMOIMOTEYHAs CHCTEMa
IPR BOOKS : [caiit]. — URL.: https://www.iprbookshop.ru/14351.html

2. Tpudonona, A. H. Ananutndeckass XuMmus : JJaOOpaTOPHBIM MPAKTHKYM. YuyeOHOE

nocobue / A. H. Tpudonosa, 1. B. MenscuroBa. — MuHck : Bpriimas mikoina,
2013. — 161 c. — ISBN 978-985-06-2246-4. — TekcTt : OSIEKTPOHHBIA //
OnekrpoHHo-Oubnmmoreunas cucrema [IPR BOOKS : [caiit]. — URL:

https://www.iprbookshop.ru/24051.html
3. Hukutuna, H. I'. Ananutudeckas XumMus ¥ QU3HKO-XUMHYECKHE METObI aHAIU3a :
yaeOHUK U mpakTukym st By30B / H. I'. Hukutuna, A. I'. bopucos, T. 1. Xaxanuna

; moa penakmuedt H. I'. HukutuHOM. — 4-e m3a., mepepadb. u morn. — Mocksa :
MznarensctBO Opaiit, 2020. — 394 c. — (Bricmiee o6pazoanue). — ISBN 978-5-
534-00427-4. — Tekct : snextpoHHbI // OOpa3oBarenbHas miardgopma HOpaitt

[caiiT]. — URL.: https://urait.ru/bcode/449690
yueOHO-MeTOquYecKast
1. bpeiackux [.T. Meroauueckue yKazaHUs JUII CAaMOCTOSITEIBHONM pPabOTHI H
BBITIOJTHCHHS J1a0OPATOPHBIX paldOT Ui CTYJIECHTOB HAMPABJICHUS MOATOTOBKH
6akanaBpoB 04.03.01 Xumus. — YaesHoBck, Yal'V, 2019. ¢

CornacoBaHo:

Hauaneuuk otnena HB YulI'Y  / Oxynesa U.A./ ///ﬂ///

JIO/DKHOCTB COTPY/AHHKA HaYy4YHOH OMOIHOTEKH dUO Aonuch

10.06.2021

0) IlporpamMHoe o0ecrieueHue

1.MicrosoftWindows (akryanmshast Bepcust He Hke WindowsXP);
2. MicrosoftOfficeProfessional (akryamsrassepcusaenmkeOffice 2003), BrmrouarommasWord, Excel, Access;

3. Uurepuet-6poysep (InternetExplorer, Opera, Mozilaur.t.).

B) IIpodeccuonanbubie 0a3bl JaHHBIX, HHPOPMANMOHHO-CIIPABOYHbIC CHCTEMBI

1. DJ1eKTPOHHO-0UOINOTEeYHbIE CHCTEMBI:

1.1. IPRbooks : amexTpoHHO-OMONMMOTEYHast cucTeMa : calT / rpynma kommannii At [lm Ap Menma. -
Caparos, [2021]. — URL: http://www.iprbookshop.ru. — Pexxum moctyma: ajsi 3aperiucTpup. noib3osatenei. - Teket
: DJIEKTPOHHBII.

1.2. FOPAIT : snexrporno-6umioreunas cucrema : caitt / OO0 DnekrponHoe usnarenserso FOPAMT. —
Mocksa, [2021]. - URL: https://uraitru. — Pexxum mocryma: uisi 3aperdCTpup. MOIb3oBaTenell. - TEKCT :
JJIEKTPOHHBIN.
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1.3. KoHcynbTaHT CTyzAeHTa : 3JIEKTpOHHO-OMOImMoreuHas cucrema : caiit / OOO Ilonmrexpecype. —
Mockgra, [2021]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexum goctyma: mjist 3aperucTpup.
nojab30BaTenel. — TeKCT : 3eKTPOHHBIH.

1.4. KoHCYnbTaHT Bpaua : 2JIEKTpPOHHO-OMOMIMoTeuHas cuctemMa : caiit / OOO Beicmias mkona opranu3anun
W yIpaBlIeHHs 37paBoOXpaHeHHeM-KOoMIUIeKCHBIH MeIUIMHCKWE KoHcanTuHr. — Mocksa, [2021]. — URL:
https://www.rosmedlib.ru. — Pexxum moctyna: aj1st 3aperucTpup. mojib3oBateseil. — TeKCT : 3MeKTpOHHbIH.

1.5. Bonbiias MeauIMHCKass OMOTHOTEKA : AJIEKTPOHHO-OMOIMoTeuHas cucrema : caiit / OOO Bykam. —
Tomck, [2021]. — URL: https://www.books-up.ru/ru/library/ . — Pesxum gocTyma: Uit 3aperiucTpHp. MOJIb30BaTEICH.
— TekcT : 2NeKTPOHHBIN.

1.6. Jlanb : anekTpoHHO-OMONMHOTeuHast cuctema : caiir / OO0 DBC Jlanb. — Cankt-IlerepOypr, [2021]. —
URL.: https://e.lanbook.com. — Peskum gocTyna: 1uist 3aperucTpup. mob3oBaTesneil. — TeKCT : 37eKTPOHHBIH.

1.7. Znanium.com :syexTpoHHO-OnONMMoTeuHas cucrema : cait / OOO 3uanuym. - Mocksa, [2021]. -
URL: http://znanium.com . — PexuM gocryna : Juis 3aperucTpup. mojib3osareieil. - TEKCT : 31IeKTPOHHBIHI.

1.8. ClinicalCollection : KOJIEKIHS TSI MEIUIIMHCKAX YHHUBEPCUTETOB, KIIMHKUK, METUIIMHCKUX OHOTHOTEK
/I EBSCOhost : [mopran]. — URL: http://web.b.ebscohost.com/ehost/search/advanced?vid=1&sid=9f57a3e1-1191-
414b-8763-97828f9f7e1%40sessionmgrl02. — Pexum pnocryma : JUis aBTOpPHM3. Moib3oBateneid. — Tekcr :
SJIEKTPOHHBIH.

1.9. Pycckuii s3bIK Kak HWHOCTPaHHBIA :3JEKTPOHHO-00pa30BaTEbHBIA pecypc JIsi WHOCTPaHHBIX
crymenToB : caidt / OO0 Kommnanus «Aii [Tu Ap Menuay». — Caparos, [2021]. — URL: https://ros-edu.ru. — Pexum
JOCTYMA: JIJIsl 3aPETUCTPHP. MONb30BaTeNeid. — TeKCT : AIeKTPOHHBIH.

2. Koncyuasranrllaroc [DnekTpoHHslld pecypc]: crpaBouHas mpaBoBas cucteMa. /OO0 «KoHCynmbTaHT
[Tmroc» - OnektpoH. naH. - Mocksa : KoncynstantlImroc, [2021].

3. ba3bl 1aHHBIX EPHOIMYECKUX H3TAHMIi:

3.1. Ba3za maHHBIX EPHOJIMUYECKUX U3/aHHH : 3nekTpoHHbIe x)ypHaisl / OO0 UBUC. - Mockaa, [2021]. —
URL: https://dlib.eastview.com/browse/udb/12. — Pexxum mocTyma : Ajisi aBTOpH3. Moib3oBareneid. — Tekcr :
3JIEKTPOHHBIH.

3.2. eLIBRARY.RU: Hay4nas onektponHas OubOnuoreka : cadt / OOO Hayunas DiieKTpoHHas
bubnnortexka. — Mocksa, [2021]. — URL: http://elibrary.ru. — Pexkum mocTyma : sl aBTOpPH3. MOJNB30BATENCH. —
Tekcr : 2JIeKTPOHHBIH

3.3. «Grebennikon» : snextponnas 6ubmuorexka / WNJ| I'pebennumkoB. — Mocksa, [2021]. — URL:
https://id2.action-media.ru/Personal/Products. — Pexum nmoctyma : misi aBTopu3. monb3oBateneit. — Tekcr :
3JIEKTPOHHBIN.

4. HaumonanpHasi JJIEKTPOHHasE OMOIMOTEKA @ OJIEKTpOHHas OubOinoreka :  (emepanbHas
rocyapcTBeHHass HH(popMalMoHHas cucteMa : calT / MunucTepetBo KynbTypsl PD ; PI'B. — Mocksa, [2021]. —
URL: https://H30.pd. — Pesxxum nocryna : asst nmojib3oBareneii HaydHol OuOnmnoreku. — TeKCT : 3IeKTPOHHBIH.

5. SMART Imagebase 1 EBSCOhost : [mopTan]. - URL.:
https://ebsco.smartimagebase.com/?TOKEN=EBSCO-1a2ff8c55aa76d8229047223a7d6dcIc&custid=s6895741. —
PesxxuM noctyna : Ui aBTOpU3. onb3oBaTeneil. — M300paxeHue : 3IeKTpOHHEBIE.

6. ®enepanbHblie HHGOPMALMOHHO-00pa30BaTe/IbHbIE MIOPTAJIbI:

6.1. EauHoe okHO jocTymna k 00pa3oBaTenbHbIM pecypeaM : (denepanbHblil optan / yapeaurens GLAOY
JITIO LIPT'OIT u UUT. — URL.: http://window.edu.ru/ . — TeKcT : 3IeKTPOHHBIHA.

6.2. Poccuiickoe obpaszoBanue : penepanbubiii nopran / yupeaurens ®IAOY 10 IPI'OIT u UT. — URL:
http://www.edu.ru. — TeKCT : 3JIeKTPOHHBIH.

7. O6pa3oBaTteabHblie pecypebl Yal'y:

7.1. Onextponnas 6ubnuorexka Ynl'V : moayns ABUC Mera-ITPO / OOO «/lata Dkcopeccy. — URL:
http://lib.ulsu.ru/MegaPro/Web. — Pexum mocTyma : mjis mHoidb30BaTeicii HaydHoW Ombmmorekn. — Tekcr :
3JIEKTPOHHBIM.

Cor;1acoBaHo: W" )
3am.Hay. YUTuT KnoukoBa A.B. / /77 e / 17.06.2021

JlommkHoCcTh cotpynnuka YUTuT )5(0) HO/IIHCh JaTa

12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI:
Aymutopun JUis TIPOBEACHHUS JIEKIHMH, CEMHHApPCKUX 3aHATHH, JUIS BBIIOJHEHUS
1a00paTOPHBIX PAOOT U MPAKTUKYMOB.
AyIUTOPHH YKOMIUIEKTOBAHBI CIIEHMAIN3UPOBAHHON MeOelblo, yaeOHON JOCKOM.

®dopma 22 3 23



https://www.studentlibrary.ru/cgi-bin/mb4x
https://www.rosmedlib.ru/
https://www.books-up.ru/ru/library/
https://e.lanbook.com/
http://znanium.com/
http://web.b.ebscohost.com/ehost/search/advanced?vid=1&sid=9f57a3e1-1191-414b-8763-e97828f9f7e1%40sessionmgr102
http://web.b.ebscohost.com/ehost/search/advanced?vid=1&sid=9f57a3e1-1191-414b-8763-e97828f9f7e1%40sessionmgr102
https://dlib.eastview.com/browse/udb/12
http://elibrary.ru/
https://id2.action-media.ru/Personal/Products
https://нэб.рф/
https://ebsco.smartimagebase.com/?TOKEN=EBSCO-1a2ff8c55aa76d8229047223a7d6dc9c&custid=s6895741
https://ebsco.smartimagebase.com/?TOKEN=EBSCO-1a2ff8c55aa76d8229047223a7d6dc9c&custid=s6895741
http://window.edu.ru/
http://window.edu.ru/
http://www.edu.ru/index.php
http://www.edu.ru/
http://lib.ulsu.ru/MegaPro/Web

MuHucTepcTBO HayKH U BhIcIIero oopasoBanus PO

o . Dopma
VYIIbSIHOBCKUI TOCY1apCTBEHHBII YHUBEPCUTET

@-Pabouast mporpaMma U CIAILIAHEL

Aymuropun Ais MPOBEACHUS JIEKIUI 00OpYJIOBaHBI MYIbTUMEAUWHBIM OOOpYAOBAaHUEM IS
npeaocTaBiIeHus: HHpopMaIuu GOJIBIION ayAUTOPUH.

[lomemenuss s €caMOCTOSITENBHON pabOTHhI OCHAIICHBl KOMIIBIOTEPHOM TEXHUKOU ¢
BO3MO’KHOCTBIO TOJAKIIOYECHUsSI K ceTH «MHTepHeT» M obecneueHreM AO0CTyla K 3JIEKTPOHHOM
nH(POMAMOHHO-00pa30BaTEIILHOM cpejie, AEKTPOHHO-ONOIMOTEYHON CUCTEME.

13.  CIHEHOUAJIBHBIE YCJIOBUA JIsd  OBYYAKOIIUXCA C
OI'PAHUYEHHBIMHU BO3MOKHOCTSAMMU 310POBbs
B cnayuae HeoOxoauMmocCTH, OOyYarOIIMMCS U3 YHCIA JHUI C OTPAaHUYECHHBIMHU
BO3MOXHOCTSIMU 3JI0pOBbSl (110 3asBJIEHUIO0 OOYYaIOLIErocs) MOTYT MpelaraTbCsi OJHU U3
CIIEAYIOIIMX BAPUAHTOB BOCHPHUATHS WHGPOPMAIMM C yYETOM WX HWHAWBUIYATBHBIX
MCUX0(U3HUECKUX 0COOCHHOCTEM:

— JUIsl JIUL C HApYILIEHUSMHU 3pPEHUs: B IeYaTHOU (popme yBeIMYeHHBIM IPpUPTOM; B popme
ANIEKTPOHHOTO JIOKyMEHTa; B (opme ayauodaiina (mepeBoj; y4eOHbIX MaTepualoB B
aymnodopmar); B TmedaTHOW ¢opme Ha s3bIke bpaiins; WHIAMBHIyalbHBIE KOHCYJIBTAIlMH C
MpHUBIICYEHUEM TU(IIOCYPIOTIEPEBOIUNKA; HHIUBUAYAIBHBIC 3aJaHUS U KOHCYJIbTAIUH;

— JUIs JUI] C HapyHIeHUsIMM ciyxa: B TiedaTHONl Qopme; B ¢opMme 3IEKTPOHHOTO
JOKYMEHTA; BUCOMATEePHAaJIbl C CYOTUTpaMU; HHIUBUIYaJIbHbIE KOHCYIBTAINU C TIPUBJICUYCHHEM
CYpZIOTIEpEBOTUNKA; MHINBUIyaIbHBIC 3aJaHNUS U KOHCYJIbTAIINH;

— Ui JIAI] C HapYIICHUSMH OTIOPHO-JBHUTATEIBHOTO aImapaTa: B IMe4aTHOW (opme; B
dbopme DIEeKTpOHHOTO JOKyMeHTa; B (opme aymmodaiina; WHAMBUIYAIbHBIC 3alaHUS H
KOHCYJIbTaI1H.

PazpaboTunk JIOLEHT bpeackux I'.T. 16.06.2021

MOJIHUCH JIOJDKHOCTh [:5(60)

®dopma 23 3 23



MHuUHHCTEpCTBO HAyKH H BEICIIEro oOpa3oBanus PO Dopma
Y I1bSTHOBCKMI TOCY1apCTBEHHbIH YHUBEPCUTET
@ - Pabouast nporpamMma JMCLUIUINHBI

JUCT USMEHEHUI
Ne n/m Coaepxanne DUO 3aBeaymoniero Moanucs Jara
U3MEHEeHH s MU kadenpoii, peajnsyromei
CCBLIKA Ha AUCUUILIMHY/BBINMYCKAIOIIEi
npujaaraemMbli kadeapoi
TeKCT U3MEHEHHs
1 Buecenue Llponwy O.1O. : 31.08.2022
W3MEHEHUH B II.I1. B)
[IpodeccnonansHbie
0a3nl JaHHBIX,
WHPOPMALTUOHHO-
CIPaBOYHEIE
cuctemsl 1. 11
«YuebHo-
METOAMYECKOE U
nH(pOpMAITHOHHOE
oOecrieueHue
JUCLIUIIJIMHED) C
odopmireHuEM
npuiioxeHus 1

Ilpunooicenue 1
IIpogheccuonanvhuvle 6a3vl OAHHBIX, UHPOPMAYUOHHO-CNPABOYUHBLE CUCTHEMDBL

1. Dy1eKTPOHHO-0UOJINOTEYHbIE CHCTEMBbI:

1.1. ludposoit oOpazoBarenbHbIil pecypc [PRsmart : anekrponHo-OubnuoTeuHas cucrema :
caiit / OOO Kommnanus «Aii [Tu Ap Menuay. - Caparos, [2022]. — URL: http://www.iprbookshop.ru.
— PexxuM moctyna: 1uis 3aperucTpup. mojap30BaTenei. - TeKCT : 31eKTPOHHBIM.

1.2. O6pasoarensHas rmiarpopma FOPAMT : oGpasoBaTenbHblil pecypc, SIEKTPOHHAs
oubnmoreka : caiit / OO0 DnextponHoe m3narenscTBo FOPAUMT. — Mocksa, [2022]. - URL:
https://urait.ru. — Pesxxum goctyma: st 3aperucTpup. moab30Baresie. - TEeKCT : AJIeKTPOHHBIN.

1.3. ba3a nanHbIX «3JnekTpoHHas Oubnmoreka TexHuueckoro BY3a (OBC «KoncynbraHT
CTYZIEHTa») : JNIEKTPOHHO-OnOMMoTeuHas cucrema : caidt / OO0 IMomutexpecype. — Mocksa, [2022].
— URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexum goctyna: aiasi 3apeructpup.
IOJIb30BaTeNe. — TEKCT : AIEKTPOHHBIN.

1.4. KoHcynbTaHT Bpayda. DJIEKTPOHHAs MeIUIMHCKas OMOIMoTeKka : 6a3a JaHHbBIX @ CalT /
OOO Bpicmias 1mIKoJga OpraHu3alldd M yIOPaBIeHUS  3ApaBooXpaHeHrneM-KoMIuiekcHbIN
METUIIMHCKUI KOHCAnTHHT. — MockBa, [2022]. — URL: https://www.rosmedlib.ru. — Pexxum nocryma:
JUISL 3apETUCTPUP. MOJIb30BaTENEH. — TEKCT : JIIEKTPOHHBIN.

1.5. bonbmast MeuIMHCKas OMOIUMOTEKA : 3JEKTPOHHO-0MOIoTe Has cucrema : caifir / OO0
bykan. — Tomck, [2022]. — URL: https://www.books-up.ru/ru/library/ . — Pexxum noctyma: s
3aperucTpup. MoJb30BaTenei. — TeKCT : AIeKTPOHHBIH.

1.6. OBC Jlans : snekTpoHHO-OMOMMOTEeYHas cucteMa : cailt / OO0 OBC Jlanb. — CaHKT-
[TerepOypr, [2022]. — URL: https://e.lanbook.com. — Pexum poctyma: s 3aperucTpHp.
MOJIb30BaTeNe. — TEKCT : ANEKTPOHHBIN.

1.7. OBC Znanium.com : sneKTpoHHO-OMOIHoTeyHas cucrema : caiit / OOO 3HaHuyM. -
Mockaa, [2022]. - URL: http://znanium.com . — Pesxum gocTyna : st 3aperucTpHp. MoJb30BaTeICH.
- TekcT : AMeKTPOHHBIH.

1.8. Clinical Collection : nayuno-undopmanmonnas 6a3a ganasix EBSCO // EBSCOhost :
[moptan]. — URL: http://web.b.ebscohost.com/ehost/search/advanced?vid=1&sid=9f57a3e1-1191-
414b-8763-97828f9f7e1%40sessionmgrl02 . — Peskum gocTyma : Uit aBTOPU3. MMOJIb30BATENCH. —
TekcT : AIeKTPOHHBIN.
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1.9. baza nannbpIx «Pycckuii Kak HHOCTPAHHBINY : AJIEKTPOHHO-00pa30BaTEIbHBINA PECYPC IS
MHOCTpaHHBIX cTyaeHTOB : caiiT / OO0 Komnanwust «Aii [Tu Ap Menua». — Caparos, [2022]. — URL:
https://ros-edu.ru. — Pexxum goctyma: uis 3aperucTpyp. mojib3oBatesei. — TeKCT : AIeKTPOHHBIH.

2. Koncyasrantllinwce [DnekTpoHHBIH pecypc]: cmpaBouHas mpaBoBas cuctema. /000
«Koucyasrant Ilmrocy» - DiektpoH. gaH. - Mocksa : KoncynerantlLiioc, [2022].

3. ba3bl TaHHBIX MEPUOAUYECKUX U3TAHUM:

3.1. ba3a maHHbIX nepuoauuecKkux u3manuii EastView : smextponnbie xypHayibl /| OO0
MBHUC. - Mocksa, [2022]. — URL.: https://dlib.eastview.com/browse/udb/12. — Pexxum goctyna : s
aBTOPU3. IIOJIb30BATENEH. — TEKCT : AIEKTPOHHBIN.

3.2. eLIBRARY.RU: Hnaywynas »snextpoHHass OuOimoreka : cautr / OOO Hayunas
Onekrponnas bubnaunoreka. — Mocksa, [2022]. — URL: http://elibrary.ru. — Pexxum nmocrtyna : s
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