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MuHHCTEepCTBO HayKHU U BBICHIEro 00pa3oBaHusi PO
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YIIbSIHOBCKUI rOCYAapCTBEHHBIH YHUBEPCUTET

@-Pabouast mporpamMMa JUCHUILIAHEL

1. HEJIX U 3AJAYN OCBOEHUA JUCHUIIJINHBI:
enn ocBoeHNs IMCHUIIIUHBI:
1. ®opmupoBanue y OakajiaBpa MpEeACTAaBICHUN O TEOPETUYECKHMX OCHOBAaX M MHOrooOpasuu

AHATTMTHYECKUX METO/I0B aHAJIH3a.

2. ®opMHUpOBaHHE CUCTEMHBIX 3HAHUI, HEOOXOAUMBIX B MPAKTUYECKON NEATETHHOCTH XUMUKA
AHAJIMTHUKA WU UCCIICOAOBATCIIA JI aHAIM3a NPOMBIIJIICHHBIX, IPUPOAHBIX, OPraHUYCCKUX U
OMOJOTMYECKUX OOBEKTOB.

3. ToaroroBka OakamaBpoB K MpOoGeCcCCHOHATFHOMY BBIOOPY aHAJIUTHUECKOTO METOa,
06OPYI[OBaHI/I$[, MNPpUEMOB KAaUCCTBCHHOI'0O M KOJUMYCCTBCHHOI'O aHalin3a MPUMCHUTCIIBHO K
KOHKpPETHOMY OOBEKTY aHaIn3a.

4. @®opmMupoBaHHWE YMEHHH BBINOJHEHUS MCXOJHBIX BBIYMCIEHUN, WTOTOBBIX PacueToB C
WCTIOJIb30BAHUEM CTAaTHCTHYECKON 00pabOTKM pe3yabTaTOB KOJHMUYECTBEHHOTO aHAIN3a,
yMeHu# 0(opMIIeHHS IPOTOKOJIOB aHAIN3A.

3a11aql/1 OCBOCHUA NUCHUIIJIMHBI:
1. O3uakomiieHue c MCTPOJIOTHYECCKNMH OCHOBAMHU XUMHWYCCKOT'O aHAJIN34a, TUIIaMU peaKuHﬁ n

MPOIIECCOB B AHAIMTUYECKOW XUMHUH, UX OCHOBHBIMH 3aKOHOMEPHOCTSIMHU;

2. ®dopmupoBaHHE TIPEICTABICHUH O CBS3M AHAINTHYECKAX CBOWCTB COEAWHEHHWHA C
MOJIO)KEHUEM COCTaBIIAIOMIMX MX 3jeMeHTOB B Ilepuonnueckoit cucreme anemeHtoB J[.H.
Meunneneena.

3. O3HakoMJieHHE C OCHOBAMH W TEOPETHYECKUMH, TPAKTHYCCKUMH BO3MOXKHOCTIMU
rpaBUMETPUU, TATPUMETPUHU, MHCTPYMEHTAIIbHBIX METOJIOB KOJIMYECTBEHHOTO aHAIN3A.

4, ®opmupoBaHHE TPEACTABICHUHA O COBPEMEHHBIX (U3UKO-XUMHYECKHX  METOAaxX
KaueCTBEHHOT'O U KOJIMYESCTBEHHOTO aHaIM3a.

5. O3HakoMJIeHHE C AHATUTUYECKUMH BO3MOXKHOCTSAMHU 3JEKTPOXUMHYECKHX, ONTHUYECKHX H
XpoMaTorpaguueckux MeTOJ0B aHAIH3a.

6. ®dopmupoBaHHE HABBHIKOB OOpPaOOTKM pPE3yJbTaTOB KAueCTBEHHOTO W KOJHMYECTBEHHOTO
aHajii3a M pacyera Mo KCIEPUMEHTAIbHBIM JAHHBIM U MPU BBINIOJIHEHUN UHIUBUAYaTbHbBIX
3aJaHUH.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII:

b1 mucuurnnunsl (Moaynu). @aKyabTaTHB.

[To ytoruke MOCTPOCHHUS U COACPIKAHUIO JaHHAs AUCIUILINHA CBS3aHa C IPYTUMHU
JTUCIMILUIMHAMH 13 0a30BOM yacTH IpodecCHOHaIbHOro IuKiIa: «Heopranuueckas XuMus»,
«Marematuka» u «dusukay. [Ipu 00ydeHnn HeOOXO MBI 3HAHUS, YMCHUS U HaBBIKH,
MOJIyYE€HHBIE B COOTBETCTBYIOIINX MPAKTUKyMaX.

3. NEPEYEHb IIJIAHUPYEMBLIX PE3YJIBTATOB OBYYEHHS 11O
JAUCHUIIVIMHE MOAYJIKO), COOTHECEHHBIX C IINIAHUPYEMBIMHA
PE3YJbTATAMMUA OCBOEHMUAA OCHOBHOM IMPO®ECCHOHAJIBHON
OBPA3OBATEJILHOM ITPOI'PAMMBI
Breimyckank OakanmaBpuara JOJKeH 007aJaTh CIEAYIOIMMHU OO0IIenpodecCHOHATBHBIMU
KOMIICTCHITUSMU:

- CHocOOCH TPOBOAMUTH C COONIOJIGHHEM HOPM TEXHHKH O€30MacHOCTH XUMHUYECKHIA
SKCIIEPUMEHT, BKJIIOYAash CHUHTE3, aHaju3, HW3YYEHHE CTPYKTYpbl U CBOMCTBAa BEILECTB U
MaTepHalioB, UCCIieI0BaHKe mporeccoB ¢ ux ydactuem(OITK-2)

®dopma 2u3 23



MuHHCTEepCTBO HayKHU U BBICHIEro 00pa3oBaHusi PO
VIbSHOBCKHH TOCYIapCTBEHHBII YHUBEPCUTET

Dopma

@-Pabouast mporpamMMa JUCHUILIAHEL

- crocoOeH MMPUMCHATH paC‘IéTHO-TeOpeTI/I‘-IeCKI/Ie MCTOABI IJIA U3YUYCHUS CBOICTB BCIICCTB
U IPOLCCCOB € HX YYACTUCM C HCIIOJIb30BAHHUEM COBpeMeHHOf/'I BBIYHCIUTEIILHON TEXHUKHU.

(OTIK-3)

- crocoOeH MpEeCTaBIATh PE3yJAbTaThl CBOCH pabOTHl B YCTHOW M MUCBMEHHOW (opme B
COOTBETCTBUH C HOPMaMH W MPaBUIAMH, IPUHATHIMU B MpodeccrnoHansHOM coobmectBe( OITK-

6)

Koa u HauMeHOBaHHe

Hepeqenb IVIAHUPYEMBIX PE3YyJbTATOB oﬁyqe}mﬂ Imo

U3YYEHUE CTPYKTYPHI U
CBOMCTBA BEILECTB U

peajn3yemoit AUCHUILINHE (MOYJ/II0), COOTHECEHHBIX C HHAMKATOPAMH
KOMIIeTeHIIUH JAOCTUKEHHMS] KOMIIeTeHIHii
OIIK-2 - Cnocoben | 3naTh:1) [IpuHIMITEI KAYECTBEHHOTO W KOJMYECTBEHHOTO aHAIHM3a
MIPOBOJUTH C | OCHOBHBIX KJIACCOB HEOPTaHUYECKUX M OPraHUYECKHUX BELIECTB.
COOIIIOICHUEM HOpM | 2) MeToapl, mpueMbl W CIOCOOBI BBITOJIHEHHS XHUMHUYECKOTO H
TE€XHUKH 0€30MaCHOCTH | (U3MKO-XMMHMUYECKOTO aHalu3a JJIsi YCTAHOBJIEHUS KayeCTBEHHOIO
XUMHYECKUN COCTaBa U KOJIMYECTBEHHBIX OMPEICICHUN.
IKCTIEPUMEHT, BKIIoYast | YMernb:1l) CoOupaTh mpocCTelIine YCTAHOBKH JUIS TMPOBEACHHS
CUHTE3, aHanus, | 1a0OPaTOPHBIX UCCIIETOBAHHM.

2) TOTOBUTP W CTaHIAPTH3UPOBATh PACTBOPHI AHATUTHUECKHX
pEareHToB.

MaTepHUaos, 3) OrtOuparh cpeaHiOl0 MPoOy, COCTAaBIATH CXEMBI aHAIHU3a,
HUCCIE0OBAaHUE MPOBOJUTH KAYE€CTBEHHBIM M KOJMYECTBEHHBIM aHAM3 BEIIECTB, B
MPOIECCOB c UX | mpeiesiaX HCIOJb30BaHUS OCHOBHBIX MPHEMOB W  METOJIOB,
YYACTHUEM. MPEYCMOTPEHHBIX MPOTrPpaMMO
4) TIpoBOOWTH pa3ieiicHHEe KAaTHOHOB W AHHOHOB XHMHUYCCKHUMH
METOJaMH.
5) PabotaTh ¢ OCHOBHBIMH THIIAMH IPUOOPOB, HCIIOJIB3YEMBIX B
aHaau3e (hOTOIIEKTPOKOIIOPHUMETPHI, CIIEeKTPO(OTOMETPHI,
MOTEHITUOMETPHI U JP).
Buanern:1) Meroaukamu aHaigu3a (QU3HYCCKHX M XHMHUYCCKHX
CBOICTB BEILIECTB Pa3JIMYHON IPUPOIBI.
2) TexHHMKOH BBIOJHEHHS OCHOBHBIX AHATUTHUYCCKMX OIEparnil
IIPY KQYECTBEHHOM M KOJIMYECTBEHHOM aHaJIM3€ BEIIECTBRA.
[IK-2: BiajeeT | 3HaTrb:[I[puMeHeHe OCHOBHBIX MOJIOKEHHUM TEOpUHU PaCTBOPOB,
0a30BbIMH  HAaBBIKAMU | YICHHUS O XHUMHYECKOM pPaBHOBECUH, XHMHUYECKON KHHETHKE,
HCITOJIb30BaHUS KaTajim3e, aicopOLMK B aHATMTUYECKON XUMUH.
COBPEMEHHOM YmMmerb:BpiOuparh  ONTUMANbHBIA  METOJ  Ka4eCTBEHHOTO U
anmnapaTypsl IIPU | KOJUYECTBEHHOTO aHajan3a BCIIIECTBA, UCIIOJb3YS
MPOBEJICHUM HAYYHBIX | COOTBETCTBYIOIME  (pU3MYECKHEe  MpUOOpPHl U amnmapaThl.
HCCIIeJOBaHHUI AHanu3upoBaTb M HHTEPIPETHUPOBATH PE3YNbTaThl XUMUYECKUX

OKCIICPUMCHTOB 1 Ha6HIO,Z[CHHI>'I
Baagers:MeToaonorueit BLI60pa AHAJIUTUYCCKOI'O METOJJa aHaJIn3a
B 3aBUCUMOCTHU OT aHAJIMTHUYCCKHUX 3aJa4d U 00bCKTa aHAIM3A.

4. OBIIAA TPYAOEMKOCTDH JUCHHUITJIMHBI

O0beM TMCHUNJIMHBI B 3a4eTHBIX equHUNax (Bcero) 2 3ET
ITo Bumam yueoHoii pa6oTsl ( B yacax): 72

Bu yueGHoii padoThI |

KoanuectBo 1acos (popma
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00y4eHuUs o4Hast )
B 1.4. mo
Bcero no niiany cemecTpam
7
1 2 3
KonTakTHas pabora oOydaroniuxcs ¢ 72 72
MpernoiaBaTeiaeM B cooTBeTCTBUU ¢ Y11
AyIUTOpHBIE 3aHITHSL: o4 54
JIEKIIH 9 9
CeMuHapbI U TPAKTUYECKUEC 3aHATHUS - -
JlabopaTopHbie paboTHI, 45 45
MIPAKTHUKYMBI
CamocTosrenpHas padboTa 18 18
dopma TEeKYIIEro KOHTPOJISI3HAHUN 1 TECTUPOBAHUE, TECTUPOBAHUE,
KOHTPOJISICAMOCTOSATEIILHON PabOTHI: KOJIJIOKBUYM KOJUIOKBHYM, OTYET
TeCTUpPOBaHUE, KOHTP.paboTa, OTYET I10 10 JTaboPaTOPHOMA
KOJUTOKBUYM,pedepaTa 1p.(He MeHee 2 BUJIOB) | J1abopaTopHO pabore,
pabore,
Kypcosast pabora
Bubl npoMexXyTOUHOM aTTECTAlUK - SK3aMEH
3a4yeT 3a4yeT
Bcero gacos o mucnumniinie 12 72

Conep:xanue TucHUILIMHBI (MoayJid.) Pacnipenesienue 4acoB Mo TeMaM U BUAaM

yueOHoi#i padoThI:
®dopma 0O0ydeHHST OYHAS

Buabl yueOHbIX 3aHATHIT ®opma
AyauTOpHbIE 3aHATUSA 3anar TeKyIlero
JlagopaTto | usB CamocT
Hazsanue IpakTH4e P ST T
Bceero pHbIe HHTEp OSITEJILH SHARMI
pa3iesioB H TeM cKHue
Jleknuu padoThI, AKTHB ast
3aHATHS, .
NMPaKTHKY | HOH pa6ora
CceMHHapPbI
MBI dopme
1 2 3 4 5 6 7 8
1. OOmas 2 2 - - - - TECTUPOBA
XapaKTEepUCTUKA HUE,
¢bus.- KOJUIOKBHU
XUMHUYECKUX yM
METO/JIOB
aHaIMn3a.
2.O0eKTpOXUMHYe TECTUPOBA
CKHE METOIBI 64 5 - 45 14 HHE,
aHainm3a KOJUIOKBH
yM
3. CoBpeMeHHOE
COCTOSTHHUE U 6 2 - - - 4 TECTUPOBA
MEPCIIEKTUBBI HUE,
pa3BUTHUSA KOJUJIOKBH
aHAJIUTUYECKOM yM
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XUMHUU.
OcCHOBHBIE
0O0BEKTEI
aHaJIn3a.

Uroro 12 9 - 45 - 18

5.COAEP KAHUE JNCHUJINHBbI

Tema 1.061mas xapakrepucTuka GU3NKO-XMMHYECKHX METO/I0B AHAJIN3a

OcHoBHbIE  (U3BUKO-XMUMHYECKHE METOJbl  aHaiu3a. AHAIUTUYECKWH  CHUTHAIL
3aBUCUMOCTh AHAJIUTUYECKOTO CUTHalla OT KOJMYECTBEHHOTo cocraBa MpoObl. [loHsTHE
X0J0CTOM mpoObl M 3TanoHa. OCHOBHBIE NPUEMBI, HUCHOJb3yeMble B (PU3NKO-XUMUYECKUX
MeTo/ax aHanuza. MeToJ rpaayupOBOYHOro Tpaduka, METOJ CTaHAAapTOB, METOJA J00aBOK.
Oco0eHHOCTH U 001acTH TPUMEHEHUs GU3UKO-XUMHUYECKUX METOI0B aHaAIM3a.

OCHOBHBIE METPOJIOTUYECKHE TMOHSTHS U MPEICTABICHUSA: H3MEpPEHHE, METOIbl U
cpencTtBa wW3MepeHu#, morpemHocTd. Kriaccudukamus OmmOOK XUMHUYECKOT0o H  (DU3HKO-
XUMHUYECKOTO aHaJIM3a (CHCTeMaThuecKasi, CiryqaitHas).

Cucremartndeckasi omuOKa, TPOIEHTHAs CHCTeMarhdeckas omuoka. VcrouHuku
CUCTEMAaTUYECKUX OIIMOOK (METOAMYECKUEe, WHCTPYMEHTaJbHbIe, MHAWBUIYyalbHbIE). OleHKa
MPaBMWJIBHOCTH  pE3yJbTaTOB KOJMYECTBEHHOTO aHaiu3a (MCHOJb30BAaHUE  CTAaHAAPTHBIX
00pasnoB, aHAM3 HCCIEAYeMOro OO0BEKTa APYTMMH METOJaMH, METOJ J00aBOK, METO]
YABOCHUS).

CrnydaiiHble OITUOKH.

Hekotopple mNOHATHS MareMaTU4eCKOM CTAaTUCTMKM W MX HCIOJIb30BAHHE B
KOJIMYECTBEHHOM aHayin3e. CiydaiiHas BEJIMYMHA, BapUaHTa, IEHEPAJbHAs COBOKYIHOCTD,
BbIOOpKA, pacnpenenenue CTblo/IeHTa.

Cratuctuueckas oOpaOoTKa U MPECTABICHUE PE3yIbTAaTOB KOJMYECTBEHHOTO aHAJIM3A.
3aKoH HOPMAaJILHOTO pacIipelieieHusl cllydallHbIXx omubok, t- m F-pacnpenenenus. Cpennee,
JTUCHEpCHs, CTaHIAapTHOE OTKIOHeHWe. lIpoBepka rumore3sl HOPMAIBHOCTH, THIOTE3bI
OJIHOPOJIHOCTH pe3ylbTaTOB u3MepeHuid. CpaBHEHHE AUCHEPCHM U CPEIHUX JIBYX METOJIOB
aHanu3a.

OueHka METOJOB aHAM3a IO YYBCTBUTEIBHOCTH, MpPEAENy OIpEAeNeHUs, TOYHOCTH,
MPaBUJILHOCTH, BOCIPOU3BOAMMOCTA M CEJIKTUBHOCTH. OLEHKa JOMYyCTUMOIO PacXOXKACHUS
pe3ynbTaTOB NapaJlIeIbHBIX ONPEACIICHUM.

TpeGoBaHMs K METPOJIIOTUYECKUM XapaKTEPUCTUKAM METOJOB U METOJIMK B 3aBUCUIMOCTHU
oT oObekTa W uenu aHanuiza. CrocoObl MOBBIIIEHUS BOCHPOM3BOJMMOCTH U TMPABUIBHOCTH
aHanu3a.

Tema 2. JnekTpoXuMHYECKHE METOAbI AaHAJIN3A

OOmiass xapakTepucTUKa DIEKTPOXUMHUYEeCKUX MeTonoB. Kiaccuduxarms. OcCHOBHBIE
y37bl TPUOOPOB  IJEKTPOXUMUYECKUX METOJOB aHalu3a. OJEKTPOXUMHUYECKUE SUYCUKH.
WNHuKaTOpHBI 37IEKTPOJ U 3JIEKTPOJ CPABHEHHSL.

PaBHOBeCHBIE U HEPAaBHOBECHBIE AJIEKTPOXUMUYECKUE CUCTEMBI. SIBIIEHUSI, BOZHUKAIOIINE
MpHU MPOTEKAaHUH TOKa (OMUYECKOE MaJIeHUE HANpsHKeHHsI, KOHIEHTPAMOHHAs ¥ KUHETHYeCKast
noysipusanust). [lonsipu3aniioHHBIE  KPUBBIE M WX  HUCIOJB30BaHHE B PA3IMYHBIX
ANEKTPOXUMUYECKUX METOAAX.

CpaBHUTENbHAS XapaKTEPUCTHKA YYBCTBUTEIHHOCTH W HU30MPATEIHHOCTH, oOiacTeit
MIPUMEHEHHUS SJIEKTPOXUMHUECKUX METOIOB.

Ilomenyuomempuueckue memoovl. Honomempus u nomeHyuomempuieckoe mumposanue.
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[Motenumometpusi. Knaccudukanuss MeTOJOB  MOTEHIIMOMETPUYECKOTO  aHAIU3a.
CrniocoObl IpoBeIeHNs aHAJIM3a B IIOTCHIIUOMETPHUH.

Ipsmas nomenyuomempus. W3mepenue mnorennuana. OOpartumble U HEOOpaTHMBbIE
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE CUCTEMBI. DJIEKTPO/Ibl B NOTEHIMOMETPUH, UX Ha3HAUYEHUE.
WupukaTopHble 31€KTpOJbl, TpeOOBaHUS K MHAMKATOPHBIM 3ieKTpodaM. TpeboBaHus K
aNIeKTpoaM  cpaBHeHMs. [lpuHUMIT  AEeWCTBUSL  AJIEKTPOHOOOMEHHBIX M HMOHOOOMEHHBIX
AJIEKTPO/IOB.

HNonomerpus.  Kiaccudukanus  HMOHCEIEKTHBHBIX  DJIEKTPOAOB:  AJIEKTPOIBI  C
TOMOT€HHBIMH U TE€TEPOT€HHBIMU KPUCTAJUIMUECKUMU MeMOpaHamH, CTEKJISHHBIE 3JIEKTPOJIbI,
AJIEKTPOJBI C MOJBWKHBIMM HOCHUTEISIMH, (DEPMEHTHBIE U Ta30YyBCTBUTEIbHBIE AIIEKTPOJIBI.
[ToTeHnMan MOHOCENEKTUBHOIO 3JIEKTPOJa B OTCYTCTBHE MOCTOPOHHMX HOHOB. IloTeHuuman
MOHOCEJIEKTUBHOTO  JJIEKTpOJa B NPUCYTCTBUM  MeEWAOUMX  HMOHOB.  OCHOBHBIE
anekTpoxuMudeckue — xapakrepuctuku  MCD.  Onextponnas — QyHKuusa, Kod(pPUIUEHT
CEJIEKTUBHOCTH, BpeMs OTKIIMKA, IIPeJIeN ONpe/esIeHUs] HOTEHIA ONPEEISIONIEro HOHa.

CTeJISIHHBIN  JIEKTpOJ. BBIOOp CHCTEMBI JJIEKTPOJOB JUIsi TPOBEICHUS aHaIM3a.
[Ipumepbl  mpakTHYECKOrOo  NPUMEHEHUs  HMOHOMETpUHM:  ompeneneHue pH,  noHOB
IEJIOYHBIXMETAIJIOB, TaJIOT€HUI-MOHOB.

Ilomenyuomempuueckoe mumposanue. VI3MEHEHHE SIIEKTPOJHOTO TMOTEHIHMAla B
npouecce TUTpoBaHUs. (CrocoObl OOHApYy)KEHHMsI KOHEYHOM TOYKM TUTpoBaHUA. BbsiOop
WHJMKATOPHBIX AJIEKTPOJOB JUISI XMMHUYECKUX PEaKIMH pPa3HOro THIA: KUCJIOTHO-OCHOBHBIX,
OCaXJCHHS, KOMIUIEKCOOOpa30BaHMs, OKHCIICHUSA-BOCCTaHOBJIECHHs. [IpuMepbl MmpakTHYecKOro
npuMeHeHus: TutpoBanue QocdopHOM, cMmeceil CONTHON M a30THOM,CONSTHONM M YKCYCHOM
KHCIIOT B BOJIHO-OpraHMYecKux cpenax. OmnpeneseHne HMOAWI0B U XJIOPUIOB IMPHUCOBMECTHOM
MPUCYTCTBUMU. Hcnons3zoBanue OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHOTO TUTPOBAHUSAIA
OIPENIETICHUSI MOHOB METAJIJIOB PA3HBIX CTENIEHEN OKUCIICHMUS.

Inekmpoxumuueckue memoovl, OCHOBAHHbIE HA UMEPEHUU ITIEKMPONPOBOOHOCHU.
Konoykmomempus.

TeopeTnueckne OCHOBBI METOJIA. OCHOBHBIE Y3ibl MpuOOpoB. Konaykromerpuyeckas
squerka.  YJenbHas  JJIEKTPONpPOBOJHOCTh.  (DakTOpbl,  BIMAKOIIME HA  YACIBHYIO
ANIEKTPOIPOBOJAHOCTh. DKBUBAJICHTHAS 3JEKTPOMPOBOJHOCTh M MOABMXKHOCTH HMOHOB, (PaKOpBI,
BIIMSAIOIIME HAa SKBHUBAJICHTHYIO JIIEKTPONPOBOAHOCTh. YpaBHeHue Kombppayma, ypaBHEHHE
Omn3arepa.

[Ipsimast koHmykTOMEeTpHs. [IpueMbl HAXO0KJI€HHS HEW3BECTHOM KOHLIEHTpAlUU: METOJ
rpagyupoBoyHoro rpaduka, pacueTHslii MeTon. Konmyktromerpuueckoe tutrpoBanue. Kpusbie
KOHJIYKTOMETPUYECKOTr0 TUTpoBaHUA. DakTopbl, BAUSAIOIIME HA YETKOCTh M3JIOMa Ha KPHUBBIX
KOH/IYKTOMETPUYECKOTO TUTPOBAHUS.

AnexmpoxumuuecKkue memoovl, 0CHOBAHHbIE HA UIMEPEHUU CUbl moKa. Kynonomempus

Teopernueckue ocHoBbl MeTona. 3akoH dDapanes. CrocoObl ompeneneHus KOJIM4ecTBa
anektpuyectBa. [IpsMaskyloHOMETpUs U KOCBEHHas (KyJOHOMETPHYECKOE TUTPOBAHUE).
KynoHomeTpusi mpu NOCTOSIHHOMTOKE M TIOCTOSIHHOM IOTE€HLMajne. BHEWHAS M BHYTpEHHSA
reHepanus KyJIOHOMETPUYECKOTOTUTPAHTA. TutpoBanue AJIEKTPOAKTUBHBIX u
IIEKTPOHEAKTUBHBIX KOMIIOHEHTOB. OnpeneneHneKOHeYHO I TOYKH TUTPOBAHUS.
IIpenmymiecTBa M OrpaHUYEHHsS METOJA KyJIOHOMETPHUUYECKOTOTUTPOBAHHUS IO CPaBHEHUIO C
JPYTUMH TUTPUMETPUUECKUMHU METOAAMH.

Bonvmamnepomempuueckue memoowl. Knaccuueckan nonapozpagus.

CymHocTh W OCOOGHHOCTH  BOJBTaMIEPOMETPUH,  KIacCU(HUKAIMS  METOJIOB.
OnexkTpoxuMuueckue  Aueiku. VHOUMKaTOpHBIE  JJIEKTPOABI, MOJISIpU3alus  JJIEKTPOAA.
[IpeumymectBa M HEAOCTAaTKUM PTYTHOTONIEKTponaa. lIpuMeHeHne TBEPABIX 3IEKTPOJIOB.
[lonyuenue n xapakTepuCTHKa BOJIbTAMIIEPHOWKPUBO. KoHIEHCATOpHBIN, MUTPALlMOHHBIH,
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mipdy3noHHBIT  TOKH. [Ipenenpuplii  OUQPPY3MOHHBIATOK. CoBpemeHHbIE  BHUBI

BOJIbTAMIIEPOMETPUU: TpsiMasi U HHBEPCUOHHAS, NEPEMEHHO-TOKOBAS; XPOHOAMIIEPOMETPUS C
JTUHEHHOW pa3BepTKo (ocuuuIonoasporpadus).

[onsporpadus. KauecTBeHHBI aHanW3. YpaBHEHHE MOJISIPOTPAPUUECKON BOJIHBI
NnpkoBuua- I'eiipoBckoro. IloreHnman mnosmyBosiHbL. DakTOpbl, BIMSIOLNIME HA BEIWYUHY
ITOTEHIMAJIANI0JyBOJIHBIL.

KonnuectBeHnslii aHanu3. YpaBHeHue HMnbkoBuua. SIBieHUsA, HCKaXKarOKUE BUJ
MOJIAPOTPAMM.

HNuBepcroHHas BoJabTaMmepoMeTpus. MeToapl KOHUEHTPUPOBAHUS  OMPEACISEMOrO
2JIEMEHTA Ha JIEKTpoJe. JJoCTOMHCTBA nepes ApYTrUMH METOIaMH.

Amnepomempuueckoe mumposanue. CylmHOCTb MeToja. VIHIMKATOPHBIE 3JIEKTPOJBI.
Bri0op moTeHIMana WHIAUKATOPHOTO AJIEKTPOa. AMIEPOMETPUUECKOE TUTPOBAHUE C OJHUM U
JIBYMSI TIOJISIPU30BAHHBIMU AJIEKTPOIaMU. BUIbI KpUBBIX TUTPOBAHUSI.

Tema 3. CoBpeMeHHOEe COCTOSIHHME M TMEPCHEKTHBLI PA3BUTHS AHAJIUTHYECKOM
xuMiu. OCHOBHBIE 00bEKThI AHAJIN3A

OOBEKTHI OKPYXKAIOMIECH CPebl: BO3AYX, MPUPOJHBIE U CTOYHBIE BOJIbI, TIOUBHI, JOHHBIC
OTJIOKEHUs. XapaKTepHble 0COOEHHOCTH U 3aJ]auu UX aHAJIN3a.

'eomornueckne OOBEKTHI. AHAIW3 CHJIMKATOB, KapOOHATOB, JKEJE3HBIX, HUKENb-
KOOaJIbTOBBIX PY/, TOJIUMETATUICCKUX PY/I.

Mertamnpl, cHjiaBbl W JPYyru€ MOPOAYKTHl METAJUIYPTHUYECKOW MPOMBIIIJICHHOCTH.
Omnpenenenre 4YepHBIX, I[BETHBIX, PEIKHUX, OJIArOPOJHBIX METAJUIOB M aHAIM3 WX CIUIaBOB.
AHanu3 HEMETAUIMYECKHX BKJIIOUEHUNW | OMpENeNICHHEe Ta3000pa3ylonux TMpuMeced B
MeTtamax. KOHTpoJlb METAIITyprUu4eCKUX TPOU3BOCTB.

Heoprannueckne cOeIMHEHHs, ONpPENEICHUE B HUX OCHOBHBIX  KOMIIOHEHTOB,
IIPUMECHBIX U JIETUPYIOLIUX MUKPO3JIEMEHTOB.

6. TEMbI IPAKTUUECKNX U CEMUHAPCKHX 3AHATUN

HeE 3allJIAaHUPOBAHDbI

7.JJABOPATOPHBIE PABOTBI, IPAKTUKYMBbI
Tema 2.9J1eKTpOXUMHYECKHE METO/IbI AHAJIU3A
JladopaTopHas padora Ne 1. Ilpsimasi moTteHuuomeTpusi. OnpenejieHue 3HaYeHUs
pH pacTBOpa ¢ NCcno/Ib30BaAHMEM CTEKJISTHHOIO 3JIeKTpoaa (6 ).
eab padoThI:
OcBoutb MeToIUKY paboThl Ha pH- meTpe.
HayuuThcst cTpouTh IpagyupOBOYHBIN rpaduK.
3. Omnpenenuts 3HaueHUE pH HEM3BECTHOrO PACTBOpPA C HCIOIH30BAHHUEM CTEKIISIHHOTO
3JIEKTPOJIa U PACCUUTATh KOHLEHTPALIMIO PACTBOPA.
Coaepsxkanue padoThbI:
Osnakomiienue ¢ pH-metpom. IloaroroBka 31eKTpoI0B K paboTe.
N3meputs 3Hauenus pH pactBopos.
3. Paccuwmrars KoHIeHTpanuio voHoB H' B pacTBope.
Pe3yabTarsl JadopaTopHoii padoThl: OTYET NpeAOCTaBISIETCS B TUCBMEHHOM BUJIE U
JOJIKEH COIeP KaTh KPaTKOe OMMCAaHUE X0/1a pabOThl, pAaCUETHYIO YaCTh M BBIBOJBI IO paboTe.
B pesynbTare BRIOTHEHUS Ta00paTOPHOH PaOOTHI CTYIEHT JOJIKEH:
3HaTh:CyllHOCTh METOJl TMOTEHIMOMETPUYECKOTO aHalu3a, MpPUEMBl M CIIOCOObI
BBITIOJTHEHHS] TOTEHIIMIOMETPUYECKOTO aHAIN3a JJIs1 KOJIMYECTBEHHBIX ONPEICICHUH.
Ymers: CobOupaTh mpocTeiiliue YCTAaHOBKM JUISI  TPOBEACHHUS  JTAOOPATOPHBIX
uccienoBaHuil. CTpouTh TpaayrpoBOUHbIN rpaduk. [[porHo3upoBath pe3ynbTaThl (HU3HKO-

N =
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XMMHMUYECKOTO aHAJIN3a, HA OCHOBE TEOPETHUUECKUX 3HAHUM.
Baagers: HaBbikamMu BBINOJHEHHUS HUCXOJHBIX BBIYMCIEHUM, WTOTOBBIX pacyeToB C

HCI0JIb30BAHUEM CTaTHUCTUYECKOM 00pabOTKM pe3ynbTaTOB KOJIMYECTBEHHOIO aHAIN3a.

Bomnpocsl k Teme:

1. OmnpenencHuie u KIaCCU(DUKAIUS IITCKTPOXUMHUECKUX MPOIIECCOB. DICKTPOXUMUYCCKUIT
SKBUBAJICHT.

2. Kakoif mpomecc BBI3bIBa€T BO3HHUKHOBEHHE AJIEKTPOJHOrO MoTeHIuana?yiro Ttakoe
CTaHJIApPTHBIN AIEKTPOIHBIN noTeHnuan? Kak ero onpeaensor sKCepUMEHTaIbHO?

3. TpuHIOMN ycTpoHCTBa CTAaHIAPTHOTO BOJOPOTHOTO DIIEKTPOMA, DIEKTPOJHAS PEaKIIs.
DNEeKTPOXUMHUYECKUN Psi/l HAIIPSDKEHUST METaJIOB.

4. Yro Ttakoe anexkrtpon? Kakue snextponsl Bbl 3HaeTe U kakoBo uxX HazHaueHue? Yem oHH
OTIIMYAIOTCS?

5. IloreHumomerpus. B uem cyliHOCTh MOTEHIIMOMETPUYECKUX METOI0B aHanu3a?

JlabopaTopHas padora Ne 2. Onpenenenue k03¢ GpuIHeHTHI AKTUBHOCTH PACTBOPOB
COJISIHOM KMCJIOTHI M CTeNeHH JUCCOMALMHU CAJTUIIUIOBOMA KUCJIOTHI (6 4).
ean padoTsi:

1. IlpoBepuTh MpPaBUIBHOCTb TEOPETHUECKUX BBIKIANOK ISl pacyeToB Kodd¢uimeHTa

aKTUBHOCTH B NEPBOM NpUOIMKeHUH 1o Teopuu Jlebas-X1okkelns, cpaBHUB pacueTHbIE U

JKCIIEPUMEHTAaJIbHbIE 3HAYCHHUS .

2. OmnpenenuTh CTENEHU AUCCOLMALNN CATUIUIOBON KHUCIOTHI, CPAaBHUThH IMOJTY4YEHHBIE

JAHHBIE C PACCUUTAHHBIMHU 110 ypaBHeHHIO OcCTBaNbA.

Conep:xanue padoThI:
1. TIpuroToBUTH PaCTBOP CHUIBHOTO AJICKTPOIUTA (COISTHOM KUCIOTHI) U CIIA00TO JIEKTPOJIUTA

(canmMImIIOBOM KHUCIIOTHI.

2. Wsmepenue pH pacTBopa CONSHONM KUCIOTHI IPU PAa3TUUYHBIX 3HAUEHUSX KOHIEHTPALUU U
pacyeT K03 HUIIMEHTa aKTUBHOCTH.
3. Usmepenne pH pactBopa camumuiIoBON KUCIOTHI MPU  PA3IUYHBIX 3HAYCHUIX

KOHLIEHTPALIUU U pacyeT CTENEeHU JAUCCOIHAIINH.

Pe3yabTarsl 1abopaTopHoii padoThl: OTUET NPEIOCTABISAETCS B TUCBMEHHOM BHUJIE U
JOJIKEH CO/Iep KaTh KpaTKOe OMKMCAaHUE X0/1a padO0Thl, pAaCUETHYIO YaCTh M BBIBO/JIBI 10 paboTe.

B pesynbTare BhIOSHEHUS 1TaO0OPAaTOPHON PabOTHI CTYIEHT JOJIKEH:

3HaTh:CyIIHOCT, METOJI MOTEHIIMOMETPUUYECKOTO aHAIN3a, JEKTPOJIbl, HCIOJIb3yeMble B
MOTEHIIMOMETPUYECKOM METO/I€ aHAIH3A.

Ymerh: BoiOupaTs onTUManbHBIA METOJ KOJIMYECTBEHHOTO aHAlU3a BEUIECTBA, UCIIONb3YS
COOTBETCTBYMOIINE (U3UYECKUE MPUOOPHI U ammapartbl. [IporHo3upoBaTh pe3ynbTarhl (PUIUKO-
XMMHUYECKOTO aHajM3a, Ha OCHOBE TEOPETUYECKUX 3HAHUH.

Baagers: Metonukamu ananu3a GU3NYECKUX U XUMHUYECKUX CBOWCTB BEIIECTB Pa3IMYHOM
npupoabl. HaBblkaMu  BBINOJTHEHHS] HMCXOJHBIX BBIYUCIICEHWUH, HWTOTOBBIX pAacyeToB C
UCIOJIb30BAHUEM CTaTUCTUYECKOH 00pabOTKU Pe3ysIbTaTOB KOJIMYECTBEHHOTO aHAJIN3A.

Bomnpocel k Teme:
1. Tlouemy MeHsieTCS OKHMCIMTEIbHO-BOCCTAHOBHUTEIbHBIN mNoTeHIMan? Kakas 3aBHCHMOCTb
BbIpaxkaeTcsi ypaBHeHHeM Hepucra? [losicHuTe cMbICT BXOIAIIUX B HETO BEIUYHH.
Kakue ¢gaxkTopsl BIUAIOT Ha HaIIpaBJIeHHE OKUCIUTEIbHO-BOCCTAHOBUTEIBHOM peakuun?
3. Kak ycrpoen ranbBanndeckuit snemenT? Kakue peakuuu nporekaroT npu ero padore? Kak
Bo3HUKaeT D/IC raapBaHMUECKOTO 3JIEMEHTA?
Kak knaccuuimpyorcst 31eKTpOoabl, UCHOIb3yeMbIe B TOTEHIIHOMETPUH?
DNeKTpOoIbl CpaBHEHHUS — XJIOpcepeOpsHbIM M KanmoMmenbHbI. WX ycTpoiicTBa, (QyHKIHH,
MIPUHLIMIIBI AEHCTBUS, DJIEKTPOIHBIE PEAKIUH.

N
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6. Knaccudukanus MHIUKATOPHBIX AMEKTPOA0B. VX GYHKIUS M OTIMYUS OT JIEKTPOJIOB
CpaBHEHHS.

7. TlpuBenute mpuUMephl METALIMYECKUX WHAMKATOPHBIX JIEKTPOAOB 1-ro u 2-ro pona.
OOBbsACHHUTE MEXaHU3M UX JAEUCTBUSL.

JlabopaTopuasi padora Ne 3. IIpamas noTennuomMeTpusi. OnpeneneHnne HUTPAT-

nonoB (6 4)

Hean padoThi:

1. HayuyuThCs TOTOBUTH CEPUIO CTAHAAPTHBIX PACTBOPOB IS MMOCTPOCHUS TPATYHPOBOYHOTO
rpaduxka.

2. Hayuutcs omnpenensTs coepKaHue HUTPATOB B TKAHSIX PACTCHUH.

Coaep:xkanue padoThbI:

[IpuroroBneHne cCTaHAaPTHBIX PACTBOPOB.

AHanu3 cTaHJapTHBIX PACTBOPOB U MOCTPOECHUE IPaTyHPOBOYHOTO rpaduka.

AHanu3 uccieyeMoro pacTBopa.

Omnpenenenne NOs™ B pacTeHHSIX.

Pe3yabTarsl 1adopaTopHoii padorbi: OTYET MPEeaOCTABISIETCS B MHUCbMEHHOM BHUAE U
JOJKEH COJep)KaTh KpaTKoe OMHMCAaHHME XoJa padoThl, pacYeTHYIO YacTh, I'paJlyHMpOBOYHBIH
rpaduk U1 BBIBOJIBI 110 padoTe.

B pesynbrare BoInmoHEHUS Ta00OPATOPHOM pabOTHI CTYJACHT JOJIKEH:

3HaTh:MeTOoIbl, TPUEMBl U CIOCOOBI BBIMIOJHEHHUS MOTEHIIMOMETPUUYECKOTO aHajau3a JUis
KOJIMYECTBEHHBIX OTIpeACTICHUI.

Ymern: OtOuparh cpenHoO Mpody, COCTaBIATH CXEMbl aHAINW3a, MPOBOIUTH
KOJIMYECTBEHHBIN aHaIN3 BEIIECTB, B Mpe/ieiaX UCIOIb30BaHUsI OCHOBHBIX IPUEMOB U METO/IOB,
MPEAYCMOTPEHHBIX TTporpammMoii. CTpOUTh rpayHpPOBOYHBIN rpaduK.

Baanersb: Metonukamu aHanm3a GU3HYECKUX U XUMUYECKUX CBOMCTB BEIIECTB PA3IMYHON
npupoabl. HaBblkaMu  BBINOJIHEHHMS] HMCXOJHBIX BBIYMCIEHUH, HWTOTOBBIX pAacyeToB C
HCI0JIb30BAHUEM CTAaTHCTUYECKOM 00pabOTKU Pe3ynbTaTOB KOJIMUYECTBEHHOTO aHaIN3a.

Bonpocsl k Teme:

1. TlIpsmas noteHmomMerpusi. CylHOCTh METOA.

2. KakoBbl OCHOBHBIE THITBI MOHOCEIEKTHBHBIX 3J€KTpoJoB? Kak OHHM ycTpoeHBl M Ha 4eM
OCHOBaH MpHHLUN uX JAeiictBusa? Kakue XapaKkTepUCTUKM HMMEIOT HOHOCEICKTHUBHBIC
BJIEKTPOJIbI?

3. Kakumu cBoiictBamu JOJDKeH 00jaiaTh MaTepual, U3 KOTOPOro HM3TOTOBISIOT: a) KUIKUE
MeMOpaHbl, 0) TBepble MEMOpaHBI 11 HOHOCEIEKTUBHBIX 3JIEKTPOIOB?

4. Kakue cmocoObl OMpeNeNeHrus KOHICHTPAlMd HOHOB C TMOMOIIBI0 HOHOCEIEKTUBHBIX

a5eKTpo10B Brl 3HaeTe?

Kak crposites rpagyrpoBouHble rpaduku sl TOTEHIIUOMETPUYECKUX ONPEACTICHH.

Kakoit BuAg  WMEIOT TpagyHpoBOUHbIE TpaduKd TMPU  MPOBEACHUH  MPSIMBIX

MOTEHIIMOMETPUYECKUX H3MEPEHUN C TOMOIIbI0 HMOHOCETIEKTUBHBIX DJEKTPOJOB: a) JUIsd

KaTUOHOB, 0) JUIsl aHUOHOB.

7. YKaxuTe TOCTOMHCTBA U HEJAOCTATKU MPSIMON MOTEHIIMOMETPUU U MOTEHIIMOMETPUUYECKOTO
METO/Ia aHaJIn3a.

8. KakoBo ycTpoiicTBO HHUTpaT CeNeKTUBHOTO dnekTtpoaa? I[loyemy moOTeHIMAn HUTpAT
CEJIEKTUBHOIO 3JIEKTPOJa 3aBUCHUT OT aKTUBHOCTU HUTPAT-UOHOB?

9. B kakux KOOpIWHATaX CTPOAT TPaTyWPOBOYHBIN TpaduK MpU OMpeeIeHUH HUTPAT-UOHOB?
Kaxk paccuutbsiBaeTcst MoJisipHasi KOHLIEHTpAlLUsl HUTPAT-UOHOB B pacTBOpPE?

PwnhpE

ou

JlaGopatopHas padora Ne 4. Onpenenenue pH u cogep:kaHus 1eJI04M B pacTBOpax
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NOTEeHI[HOMEeTPHYeCKHM MeToIoM (6 u).
Hean padoTsi:
Hayuuthcs cobupaTh yCTaHOBKY /1711 HIOTEHIMOMETPUUECKOTO TUTPOBAHUS.
2. OCBOWTH METOJHUKY OTCHIIMOMETPHUICCKOTO TUTPOBaHUS. VICIIOIb30BaTh IPHOOPETCHHBIC
HABBIKU TS IOTEHIIMOMETPUIECKOTO THTPOBAHHSI.
Coaepixkanue padoThbi:
Omnpenenmuts pH OydepHBIX paCTBOPOB U MUTHEBOU BO/IBI.
2. OmpenenuTh COJACpKaHWE MIETOYHM B PACTBOPE METOAOM TMOTEHIMOMETPHUYECKOTO

TUTPOBAHUSL.

3. PaccuuTaTh pe3ynbTaThl SKCIIEPUMEHTA U TIOCTPOUTH KPHUBBIE TUTPOBAHUS.
4. PaccuurtaTh Maccy LIEJII0YH B pacCTBOpE.

Pe3yabTaThl 1a6opaTopHoii padorbi: OTUeT MPEIOCTABISECTCS B MHUCHbMEHHOM BHJIE U
JIOJIKEH COJIepKaTh KpaTKOEe OMUCaHHE X0Jla padOoThl, paCUE€THYIO 4acTh, KPUBBIE TUTPOBAHUS U
BBIBO/IBI 110 padoTe.

B pesynbrare BoInmoHEHUS Ta00OPATOPHOM pabOTHI CTYJACHT JOJIKEH:

3naTh: Mertozpl, npuemMbl U CHOCOObI BBITIOJHEHHS MOTEHIIMOMETPUUECKOTO aHalu3a s
KOJIMYECTBEHHBIX OTIpeIeTICHUI.

Ymern: Cobupath npocTeiinre yCTaHOBKH JJIsl TPOBEIeHUs Ja00PaTOPHBIX MCCIIEIOBAHUMN.
Otbupath cpenHIo Npoly, COCTaBIATh CXEMbl aHAINM3a, MIPOBOAUTH KOJMYECTBEHHBIN aHAIN3
BEIIECTB, B INpEeJesiax HCIOJIb30BAaHHUSI OCHOBHBIX INPUEMOB M METOJOB, MPEIyCMOTPEHHBIX
nporpaMmoii. [IpuMeHsTh NOJydeHHbIE 3HAHUS JUIS aHallM3a MPOMBINUICHHBIX, MPUPOIHBIX,
OpPraHUYECKUX U OMOJIOTUYECKUX OOBEKTOB.

Baanersb: Metonukamu aHanm3a GU3HYECKUX U XUMUYECKUX CBOMCTB BEIIECTB Pa3IMIHON
npupoabl. HaBblkaMu  BBINOJHEHHMS] HMCXOJHBIX BBIYMCIIEHUH, HWTOTOBBIX pAacyeToOB C
HCIO0JIb30BAHUEM CTaTHUCTUYECKOM 00pabOTKU Pe3ynbTaTOB KOJIMUYECTBEHHOTO aHaIN3a.

Bonpocsl k Teme:

1. B yem cyrb MeToAa MOTEHIIMOMETPHUECKOTO TUTPOBaHMs? B Kakux KOOpAMHATAX CTPOST

KpPHUBBIE MOTEHIIIOMETPUUECKOTO TUTPOBAHUS?

2. Yxaxwure crnocoObl HAX0XKACHUS TOUKH SKBUBAJICHTHOCTHU MPU MOTEHIIUOMETPUYECKOM
TUTPOBAHUHU.

Kakue TUTpaHThl HCHOJIB3YIOTCS B METO/IE TOTEHIIMOMETPUYECKOTO TUTPOBAHUA?

Kakyro cuctemy a5eKkTpoioB cieyeT BbIOpaTh MpU NOTEHIIMOMETPUYECKOM KHUCIOTHO-
OCHOBHOM TUTPOBaHUU?

5. Kak yctpoen crexisiHHbIN 3nekTpon? Ha yem ocHoBaHa (yHKIMS MOHHOW CEIEKTHBHOCTU
TPYIIIbI CTEKISIHHBIX 3JIEKTPOIOB?

[ToueMy MOTEHIMAT CTEKJITHHOTO 3JIEKTPO/Ia 3aBUCUT OT KOHILIEHTPALIMU HOHOB BoIopoaa?
BriGepute BepHbIN OTBET. AHAIUTUYECKUM CUTHAJIOM B MOTEHIIMOMETPUH SBJISIETCA: a) CHIIa
TOKa; 0) 2JEKTPOMPOBOJHOCTD; B) KOJIMUYECTBO 3JeKTpruyecTBa; r) D/IC a1ekTpoXxuMuieckon
STYeUKU?

=

=

hw

~No

JlabopaTopHoe 3ananme Ne 5. Ilorenumomerpuyeckoe turpoBanme. OmnpenesieHue
MAaccoBOii 1011 THIPOXHHOHA B 00pa3ue (6 u).
Leas padoThI:
3aKpenuTh HaBBIKM B3BELIMBAHUS HA aHAIMTHYECKHUX BECAX
2. Hayuutp ompenensTh coJepXaHHUs OPraHWYECKOro BellecTBa B o00pasle MeToA0M
OKCUAMMETPUYECKOTO TUTPOBAHHUSA, IIOKa3aTh IPEUMYILECTBA MOTEHIIMOMETPUUECKON
WHJVKAIUU TOYKU YKBUBAJIEHTHOCTH.
Coaepixkanue padoThbI:
1. Pacuer HaBeCKU T'MIPOXHMHOHA U B3BEUIMBAHUE €€ HA AaHAIUTUYECKUX Becax.

=
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[IpurorosiieHue pacTBopa AJIs aHAIU3A.

[ToTeHumoMeTpr4YeCKOEe TUTPOBAHHE.

[TocTpoenue kpuBoil TuTpoBaHus B koopauHatax V(turpanra)=f(E).

Ornpenenenre MaccoBOM JOJM THAPOXUHOHA B 00pasIie.

Pe3yabTaThl 1a60opaTopHoii padorbi: OTUeT MPEAOCTABISACTCS B MHUCHbMEHHOM BHJIEC U
JOJDKEH COZIepKaTh KPaTKOE OMHUCAHKME X0Jla pab0Thl, paCUETHYIO YacTh, KPUBYIO TUTPOBAHUS U
BBIBO/IBI 110 padoTe.

B pesynbrare BoinoaHeHUs 1a00paTOPHOM pabOTHI CTYJACHT JOJIKEH:

3HaTb:CymHOCTh MOTEHIIMOMETPUUECKOTO TUTPOBAHHUS.

Ymerb: Cobuparh nOpocTEHIINE YCTAHOBKU ISl TPOBEACHHUS TMOTEHIIMOMETPHUYECKOTO
TUTPOBaHUSL.OTOMpPATh  CpeqHIO  Npo0y, COCTaBIATh CXEMbl  aHalMu3a, IPOBOJIUTH
KOJIMYECTBEHHBIN aHAJIM3 BEIECTB, B MpEJeIaxX HCIOJIb30BaHUS OCHOBHBIX MTPUEMOB M METOJIOB,
MPEIyCMOTPEHHBIX ~ mporpamMMoi.  [IpuMeHsATh  MONyYeHHBIE  3HAHWS  JUIsl  aHaImu3a
MIPOMBIIIIJICHHBIX, PHPOJTHBIX, OPTAHHYECKUX U OHOJIOTUIECKIX OOBEKTOR.

Baanersb: Metonukamu aHann3a GU3HYECKUX U XUMUYECKUX CBOMCTB BEIIECTB Pa3IMIHON
npupoabl. HaBblkaMu  BBITIOJTHEHHSI HMCXOJHBIX  BBIYMCIICHWH, HWTOTOBBIX pPacdyeToB C
HCI0JIb30BAHUEM CTaTHCTUYECKOI 00pabOTKU pe3ynbTaTOB KOJIMYECTBEHHOTO aHAIN3A.

Bomnpocsl k Teme:

1. Kaxkue TUTPaHTHI HCIIOIB3YIOTCS B METOJIE TIOTEHIITMOMETPHYECKOTO TUTPOBAHUS OKUCIICHUS -
BOCCTaHOBJICHHS?

2. Jns onpenenenus DJIC B maHHOUM paboTe B KayeCTBE MHAMKATOPHOTO 3JIEKTPOJA CIICTYET
BBIOpaTh: a) CTEKJISHHBIN, 0) KaJIOMEIbHBIN, B) MEIHBIN; T') TUIaTHHOBBIA? Kakast peakius
MPOTEKAET Ha IPAHULIE pa3jieia «ITOBEPXHOCTh AMEKTPOIa — PaCTBOP» B ITOM cirydae?

3. Kakue ¢akrtopsl BIUSIOT Ha BEJIWYMHY CKauka MOTEHLMAIOB MPH MOTEHIIMOMETPUYECKOM

TUTPOBAHUU METOJIOM OKUCIICHUSA-BOCCTAHOBICHUS?

Kak onienuBaeTcs nmpaBUiIbHOCTh U BOCIIPOU3BOAUMOCTh METO/1a aHamu3a?

[louemy mpH MNOTEHIMOMETPUYECKOM TUTPOBAaHUU B psAA€ CiydaeB Ilesecoo0pa3HO

HCIO0JIb30BaTh HEBOIHBIE PACTBOPHI?

3. IlpumeHeHue METOI0B MNPAMOIl MOTEHIIMOMETPUU U TOTECHIIMOMETPUYECKOTO TUTPOBAHUSI.

agbrwn

N

JlaGopaTopnoe 3amanue Ne 6. Omnpenejienne coaep:kaHusst HoHOB kodauabTa (I1) B
pactBope (6 4).
eab padoThI:
1. Hcnonb3ys OKCUIUMETPUYECKOE TUTPOBAHUE C MOTEHIIMOMETPUYECKON UHINKAIIUEH TOUKU
SKBHMBAJIEHTHOCTH, ONIPENICIUTh cojiep kanne HoHOB kobanbTa (II) B pacTBOpe.
2. 3akpenuTh HaBBIKH pacueTa KPUBBIX TUTPOBAHUSI.
Conepxanue padoThI:
[IpuroTtoBiienue pacTBopa Jjs aHaIu3a.
[ToTeHMoMeTpuYeCcKOe TUTPOBAHUE MTOJIYYEHHOTO PacTBOPA.
[TocTpoenue kpuBbIX TUTPOBaHUS B koopauHatax V(tutpanta)=f(E).
Pacuer conepskanus noHOB koOanbTa (II) B icx0MHOM pacTBoOpe.

PesyabTaThl JaGoparopHoii padorsi: OTueT mMpeAocTaBiseTcsl B MHCHBMEHHOM BHUJE H
JOJIKEH COJepKaTh KpaTKOe OMUCAaHHE XOoJa paboThl, pacueTHYIO 4acTh, KPUBbIE TUTPOBAHUS U
BBIBOJIBI TTO paboTe.

B pesynbTare BeIOTHEHUS Ta00paTOPHON PabOTHI CTYIEHT JOJIKEH:

3HaTh:Cyl[HOCTh ~ OKCHUAMNMETPUYECKOTO  TUTPOBAHUS  C  MOTCHIIMOMETPUUYECKOM
WHMKAIUEH TOYKU SKBUBAJICHTHOCTH.

Ymern: CobOupaTh NpOCTEHIIME YCTAHOBKU Ui TMPOBEACHHUS TMOTCHIIMOMETPUYECKOTO
TUTpOBaHUA. 0TOBUTH mpoOy ISl aHaNIM3a, COCTABIATH CXEMBbI aHAHN3a, IPOBOIUTH

PN PE
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KOJIMYECTBECHHBIN aHAJIN3 BELIECTB, B MPEAEIax UCIOJb30BAHUS OCHOBHBIX ITIPUEMOB U METOJIOB,
MPEIyCMOTPEHHbIX  IporpaMMoi.  [IpumeHATh  NoONy4YeHHbIE  3HAHMS Ui AHAJIU3a
MIPOMBIIIJICHHBIX, TPUPOIHBIX, OPTAHUUECKUX U OMOJIOTHYECKUX OOBEKTOB.

Baagers: Metonukamu aHanu3a (U3MYECKUX U XUMHUYECKUX CBOWCTB BEIIECTB Pa3IMIHON
npupoasl. HaBblkamMu  BBIIIOJHEHUS HUCXOJHBIX BBIYMCICHUH, MTOTOBBIX pacyeToB C
HCIIOJIb30BAHUEM CTATUCTUUECKOM 00pabOTKH pe3yIbTaTOB KOJUYECTBEHHOTO aHAIM3a.

Bomnpocsl k Teme:
1. Kak paccuuTbiBaeTCs MOTEHIIMAI OKUCIUTEIbHO-BOCCTAHOBUTEIHHOTO JIEKTPOIA.
2. Kax crpositest kpuBbie TuTpoBaHus ?Kak rpaduyecky mo KpUBOW TUTPOBAHUS HAXOJAT TOUKY

SDKBUBAJIEHTHOCTH?

3. TlpeumymecTBa TMOTEHIIMOMETPUYECKOTO METOJa WHIUKAIMA TOYKU SKBUBAJICHTHOCTH TIO

CPaBHEHUIO C BU3YyaJIbHBIM.

JlabopaTopnas padora Ne /. Kongykromerpuyeckoe tutpoBanue. Onpenesienue
XJIOPOBOIOPOAHOI U YKCYCHOM KUCJIOT (6 ).
eab padoThI:
1. OcBouTh HaBBIKM KOHAYKTOMETPUYECKOTO TUTPOBAHUS

2. HayuuTtbcst CTPOUTH KPUBBIE KOHAYKTOMETPUYECKOTO THTPOBAHUSI.
Coaep:xanue padoThbI:

1. TloaroroBka mpubopa Kk padoTe.

2. Crangapruzanus pactsopa NaOH mo HCI.

3. AHanu3 uccieayeMoro pacTBopa.

Pe3yabTarsl JgadopaTtopHoil padorbi: OTYET NMPEAOCTABIAECTCS B NMHMCbMEHHOM BHIE U
JOJIKEH COJIepKaTh KpaTKOe OMUCaHHe X0Jla padoThl, pacue€THYIO 4acTh, KPUBBIE TUTPOBAHUS U
BBIBO/IBI 11O padoTe.

B pe3ynbTare BbIOJIHEHUS J1aOOpaTOPHOM pabOThI CTYAEHT AOJKEH:

3HaT1b:CyllIHOCTh KOHIYKTOMETPHUYECKOTO METO/1a aHAJIM3a.

Ymernb: CobupaTh mNpocTeillline YCTaHOBKH ISl MPOBEICHUS KOHAYKTOMETPUYECKOTO
tutpoBaHus.l'oToBUTH TpoOy i aHanu3a, COCTaBISATH CXEMbl aHalu3a, [POBOJIUTH
KOJIMYECTBEHHBIN aHAJIN3 BEIECTB, B MPEJEIAX MCIOJb30BaHNS OCHOBHBIX IIPUEMOB U METOJOB,
MPEeAYCMOTPEHHBIX  mporpammoil.  llpumeHsTs  moJlydeHHBIE  3HAHUSA  JUI  AaHAJIW3a
MIPOMBIIIJIEHHBIX, TPUPOJIHBIX, OPraHUYECKUX U OHMOJIOTHYECKHX OOBEKTOB.

Baagers: Meroaukamu ananuza GU3NYECKUX U XUMHUYECKUX CBOWCTB BEIIECTB Pa3IMYHOM
npupoapl. HaBblkamMu  BBIOJIHEHUS UCXOJHBIX BBIYMCIEHUH, WTOTOBBIX pPAacu€TOB C
UCIOJIb30BAHUEM CTAaTHCTUYECKOM 00pabOTKH Pe3ynbTaTOB KOJIMYECTBEHHOIO aHAIM3a.

Bomnpocs! k Teme:

1. M3mepeHue Kakoro CBOMCTBA JIGKUT B OCHOBE KOHAYKTOMETpHUUeckoro aHanmmuza? B kakux
€IMHUIAX 3TO CBOMCTBO U3MEPSIETCS U C MOMOILBIO KAKMX YCTPOUCTB?
2. Yto Takoe 3JIEKTPOMpoBOIHOCTH? UeM 0O0yclOBIeHa 3IEKTPONPOBOAHOCTH MPOBOTHUKOB

IIEpBOro U BTOPOTo poaa?

3. Uem xapakrepu3yercsi yAelbHas U SKBUBAJICHTHas (MOJIIpHAs) MPOBOJUMOCTH PacTBOPOB?
Kak MOXHO paccuuTarh 3JIEKTPONpOBOAHOCTH? OT Kakux (HaKTOpOB  3aBUCTU
EKTPOIIPOBOJIHOCTD?

Kak mpakTudecku onpenesuTh 3JIEKTPOIPOBOHOCTD?

B yem oTiiune npsMoON U KOCBEHHON KOHyKTOMETPHUH?

Uto Takoe KOHJYKTOMETPUUYECKOE THUTPOBAHME M KaK €ro IMpakTH4ecku mnposectu? s
KaKHMX LeJIed MOKHO HCIOJIb30BaTh KOHAYKTOMETPUYECKOE TUTPOBAaHUE?

7. KakoB BUJ KpUBOW TUTPOBAHHS CMECH CHIIBHOM M cl1ab0il KUCIOT 11e104bi0?

ook
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8. KaK HafITH O6’beMLI mIejao4u, I/I3paCXOI[OBaHHBIe Ha TI/ITpOBaHI/Ie KaXX10T0 U3 KOMIIOHCHTOB
CMECH KHCIOT?

Tema 3. OnTHyecKue MeTObI AHAIN3A.
JlaGopatopHnas padora Ne 8. ®@0oTOKO/I0pPUMETPUYECKOE OTpPeaeTeHUe CoAepKaAHUs
(docdopa B pacTBopax (6 u).
Hean padoThi:
W3yunts npuHIKN paboThl POTOKOIOPUMETPA.
Hcnonb30BaTh OCHOBHOM 3aKOH CBETOTIOTJIOLIEHUS JJIs AKCIEPHUMEHTAIbHOIO OMpEeesIeHUs
coaepxanus pocdopa B pacTBopax.

Coaepixkanue padoThbI:

[IpuroTtoBiienue pabo4ynx 1 CTaHAAPTHBIX PACTBOPOB.

OTtpaboTka HaBBIKOB BBIOOpA KIOBETHI, CBETO(PUIIBTPA.
®doTOMETPHUPOBAHKE U TOCTPOCHUE TPALYHPOBOYHOTO Irpaduka.
AHanu3 McciaenyemMoro pacTBopa M pacueT coaepxanus gocdopa.

Pe3yabTarsl 1adopaTopHoii padorbi: OTYET NPEIOCTABISIETCS B MHUCbMEHHOM BHUE U
JOJKEH COJep)KaTh KpaTKoe OMHMCAaHME XoJa padoThl, pacyeTHYIO YacTh, IpaJlyHMpOBOYHBIH
rpaduk U1 BBIBOJIBI 1O padoTe.

B pesynbrare BImoHEHUS 1a00paTOPHON pabOTHI CTYIEHT JOJDKEH:

3naTh: CymHocTh poToOMETpUYecKoro MeToaa aHaiusa. Cxemy GoTO3IEKTPOKOIOPUMETPA.

Ha3znauenune cBeroduiabTpoB u (QorornemeHToB B mnpubopax. I[lopsmok pabotel u

BbINOJIHEHUS 3Mepenns Ha DIKe.

Ymerb: CoOupaTh MNpOCTEHINME YCTAHOBKHA JJIsi TPOBENEHUS (HOTOMETPUUECKHX
onpeneneHui.l'otoButh mpoOy [UIs aHalM3a, COCTaBIATH CXEMbl aHalW3a, MPOBOJUTH
KOJIMYECTBEHHBIN aHalIN3 BEIIECTB, B Mpe/ieiaxX UCIOIb30BaHMsI OCHOBHBIX IPUEMOB U METOJIOB,
MPEAYCMOTPEHHBIX MTporpaMMoii. CTpouTh TpaayupoBOUHbBINA rpaduk. [[puMeHsTh MOTydeHHbIE
3HAHUS JUIS aHAJIM3a TPOMBIIITICHHBIX, TIPUPOTHBIX, OPraHUYECKUX U OMOJIOTHYECKUX 0OBEKTOB.

Baagers: Meroaukamu ananuza (U3HUECKUX U XUMHYECKUX CBOWCTB BEIIECTB Pa3IMYHOM
npupoabl. HaBblkaMu  BBINOJHEHHS] UCXOAHBIX BBIYMCIIEHUH, HWTOTOBBIX pPACUYETOB C
HCI0JIb30BAHUEM CTAaTHUCTUYECKOM 00pabOTKU Pe3ynbTaTOB KOJIMYECTBEHHOIO aHAIH3a.

Bonpocsl k Teme:
1. CnexrpanpHbie (ONTHYECKHE) MeTO/bl aHanu3a. Kakue cBOICTBa BEIIECTB UCHOJB3YIOT B

CHEKTPAJIbHBIX METOIaX aHan3a?

2. Yto Ha3pIBaeTCs ONTHYECKON IIOTHOCThI0? OT KakuX (PaKTOPOB 3aBUCHUT ONTHUYECKAS

IJIOTHOCTH pacTBopa’?

3. Kak Ha3bpIBaloTCs METObI aHATU3a U MPUOOPHI, UCTIOIB3YIONINE SBJICHUE MOTIOMICHUS

BEII[ECTBOM BOJIH ONITUYECKOTO JIManazoHa?

4. Cytb (HOTOKOJOPUMETPUYECKOTO METOMa aHanmmza. Ha wuem ocHoBana paboTta

(boTO3MEKTpOKOIOpUMETPA?

[Ipusemure cxemy porokonopumerpa. KakoBo HazHaueHHe cBETOGUIBTPOB?

6. KakoBo HazHaueHue hoTorneMeHToB B mpudopax? KakoB mopsaok paboThl U BBITIOTHEHUS
n3mepenus Ha POKe?

7. Jlns uccrnegoBaHMs KAKUX PACTBOPOB MOYKHO UCTOIB30BaTh (OTOKOIOPUMETPHUECKUN

METO/I aHau3a’?

8. Kakue BemiecTBa OTHOCST K ONTUYECKH aKTUBHBIM? OT 4ero 3aBUCHUT LIBET BEIIECTBA

(pacTBOpa) U MHTEHCUBHOCTH OKPACcKu?

9. Kak roToBsIT cTaHAapTHBIE PACTBOPHI IS TOCTPOCHHUSI KATMOPOBOYHOTO rpaduka?
10. Kakue BenMYUHBI PACCYUTHIBAIOT MIPH (POTOIIEKTPOKOIOPUMETPHUECKOM METOIE aHAIHU3a?
11. B uem cymHocTtb 3akoHOB byrepa — JlamGepra, bepa, byrepa — JlamGepra- bepa?

N
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12. KakoBbI OCHOBHBIC JTAIbl BBITOJIHEHUS (JOTOMETPUIECCKOTO OTPEACTICHUS?
13. Kakue (akTopsl HEOOXOAMMO YYUTHIBATh IPU BBIOOPE TOJIIIMHBI CBETOTOTIONIAIOIIETO
1051 (KIOBETHI)?

JlaGopatopuas padora Ne 9. @oTOK0/JI0pUMETPUYECKOE OIpPeaeIeHUe CoAepKaAHUs
skeqesa (111) B Buae koMiuiekca ¢ cyiab(ocaauuioBoii KHCJI0TOi (6 ).
Hean padoThi:

1. 3akpenuTh HaBBIKK pabOTHI Ha (HOTOAIEKTPOKOIOPHUMETPE

2. Vcnionp30BaTh OCHOBHOM 3aKOH CBETOTOTJIONIEHUS [UIS AKCIIEPHUMEHTAIBHOTO OMpEeACTICHHUS
conepxanus xkenesa (111) B Bume komriekca ¢ cyab(oCaTHIIMIOBOM KUCIOTOM B pacTBOpax.

Coaepixkanue padoThbI:

1. [IpuroroBnenue paboUMX M CTAaHIAPTHBIX PaCTBOPOB, coaepskamux xkene3o (I1I).

2. BBI0Op KIOBETHI, CBETOPMIBTPA.

3. ®oToOMETPUPOBAHKE U ITOCTPOCHUE TPATYHPOBOTHOTO IrpaduKa.

4. Ananus ucciaeIyeMoro pacTBopa U pacuer coaepskanus sxemnesa (111).

Pe3yabTarsl 1adopaTopHoii padorbi: OTYET NPEIOCTABISIETCS B MHUCbMEHHOM BHUE U
JOJDKEH COJIepKaTh KpaTKoe OMHMCAaHWEe XOoJa padOThI, PacdyeTHYIO YacTh, T'PaJyHPOBOYHBIN
rpaduk 1 BBIBOJIBI 11O padoTe.

B pesynbrare BoInmoHEHUS Ta00PATOPHOM pabOTHI CTYJACHT JOJIKEH:

3narb: CymHOCTh (OTOMETPUUECKOTO MeTo/a aHanm3a. [lopsaok paGoThl W BBITIOJTHEHUS

n3Mepenust Ha DOKe.

VYmerb: CoOupaTh MNpOCTEHINME YCTAHOBKH Ui TPOBEACHHS  (POTOMETPHUUECKUX
onpeneneHuil. BeiOupars kioBety u cBetoduiabTp. ['oToBUTH MpoOy A aHaiaM3a, COCTABIISTH
CXEMbl aHaju3a, MPOBOAUTH KOJIMYECTBEHHBIM aHAJIW3 BEIIECTB, B MpeJesiaX HCIOJIb30BaHUS
OCHOBHBIX NPUEMOB M METOJOB, MPEAYCMOTPEHHBIX MporpaMmoil. CTpOuTh IpaayupOBOYHBIN
rpaduk. IlpumeHSTHP TOJMy4YEHHbIE 3HAHUA JUIA aHajdu3a IPOMBILUICHHBIX, IPUPOJIHBIX,
OpraHUYECKUX U OMOJIOTUYECKUX OOBEKTOB.

Baagers: Meronukamu ananuza GU3NYECKUX U XUMHUYECKUX CBOWCTB BEIIECTB Pa3IMYHOM
npupoabl. HaBblkaMu  BBINOJIHEHHMS] HMCXOJHBIX  BBIYMCIIEHUH, HWTOTOBBIX pPAacyeToB C
HCI0JIb30BAHUEM CTAaTHUCTUYECKOM 00pabOTKU Pe3ynbTaTOB KOJIMYECTBEHHOIO aHAIH3a.

Bonpocsl k Teme:

1. Kaxkue MeTO1bl MOJIEKYIISIPHOM CIIEKTPOCKOIMH OCHOBAHBI HA MPOLIECCaX CBETOMNOIIIONMICHHUS,

CBETOPACCESHBS U CBETOMCITYCKaHUs?

2. Cdopmynupyiite 3akoH byrepa-JlamGepra-bepa. YcnoBus cobnoaenue 3akona byrepa—

JlamGepra—bepa.

3. Jlns yero HE0OXOIMMO 3HATh CHEKTPAIbHYIO XapaKTEPUCTHKY OKPALIEHHOTO COSAUHEHUs?

B yem oTiMumne Takux XapakTepUCTUK, KaK MAaKC. A U ONTUM.A?

4. Kakue ciocoObl onpeaeneHus: KOHIEHTPALUU UCTIONb3YIOT B (POTOKOJIOPUMETPHUECKOM

MeToZe aHayim3a?

5. UYeMm KO>pPUIMEHT CBETONOITIOUIEHUS OTJIMYAeTCs OT MOJSpHOro Ko3dduuueHta

TIOTJIONIEHUS ?

6. Kakoifi  uwHTepBanm  3HAUYEHHUN  ONTUYECKOW  TUIOTHOCTH  PEKOMEHIyeTcs  Mpu
(hOTOKOJIOPUMETPUUYECKUX OTIPEICIICHUSX.

Kaxkoii crioco6 onpezaenenus korneHTpanuu xemesa (1) ucrnonp3yercs B qanHoi padote?

8. OcobGenHoctn Meroauku ompenenenus keneza (1) B Bume komiuiekca ¢

Cynb(GOCATUITUIOBON KUCIOTOM B pacTBOPAX.

~

JlaGopaTopuas padora Ne 10. ®oTokoi0opuMeTpHYecKoe ONpeaesieHre COAepPKAHUA
:keqesa (111) B Buge THonmmanaTHoro komiiekca (6 4).
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Heas padoTsi:
3aKpenuTh HaBBIKK PAOOTHI HA POTOIIEKTPOKOJIOPUMETPE
Hcnonp30BaTh OCHOBHOM 3aKOH CBETOMOTJIOMIEHUS U SKCIEPUMEHTAIBHOTO OMPEICTICHHS
conepxanus skenesa (111) B Bume THOIIMAHATHOTO KOMILIEKCA.

Coaep:xkanue padoThbI:

[IpuroroBnenne pabo4nx U CTaHIAPTHBIX PACTBOPOB, coiepxkamux xene3o (I11).
Br100p KIOBETHI, CBETOPMIBTPA.

doToMEeTpUPOBAaHUE U TOCTPOCHHE TPATYHPOBOYHOTO TpaduKa.

AHanmu3 uccaelyeMoro pacTBopa u pacuet coaepykanus sxenesa (11).

Pe3yabTaThl 1a60paTopHoii padoTbi: OTYET MPEIOCTABISAECTCS B MHUCHbMEHHOM BHUJIE U
JOJDKEH COJIepKaTh KpaTKoe OMHMCAaHWEe XOoJa padOThI, PacdyeTHYIO YacTh, TI'PaJyHPOBOYHBIH
rpaduK U BbIBOJIBI 110 padoTe.

B pesynbTare BhIIOIHEHUS 1TaOOPAaTOPHON PabOTHI CTYIEHT J0JIKEH:

3narb: CynHOCTh (OTOMETPUUECKOTO MeTo/a aHanu3a. [lopsaok paGoThl U BHITIOJHEHUS

n3mepenus Ha POKe.

Ymern: Cobuparh mnpocTeline yCTaHOBKU JUIsl TPOBENEHUS  (POTOMETPHUECKHUX
omnpeneneHuil. Beioupars koBeTy u cBeToQmiabTp. ['0TOBUTH TpoOy Ais aHaM3a, COCTaBIATH
CXEMBl aHaJM3a, MPOBOJUTH KOJUYECTBEHHBIM aHAM3 BEIIECTB, B MpeesiaX HCIIOIb30BAHUS
OCHOBHBIX NPHUEMOB M METOJIOB, MPEAYCMOTPEHHBIX MporpaMMoii. CTpOUTh T'paaIyupOBOYHBIN
rpadpuk. [IpuMeHATH TOMYJYCHHBIE 3HAHWUS JUIA aHajdu3a MPOMBINUICHHBIX, MPHPOJIHBIX,
OpraHUYECKUX U OMOJIOTUYECKUX OOBEKTOB.

Baanersb: Metonukamu aHanu3a GU3HYECKUX U XUMUYECKUX CBOMCTB BEIIECTB PA3TMYHON
npupoabl. HaBbikaMu  BBIMOJHEHHS MCXOJHBIX BBIYUCICHUN, WTOTOBBIX pPACUYETOB C
HCIO0JIb30BAHUEM CTaTHUCTUYECKOM 00pabOTKH Pe3ynbTaTOB KOJIMYECTBEHHOIO aHAIH3a.

Bonpocsl k Teme:
1. Jlaiite ompeneneHue TOHITHH CBETONPOINYCKAHWE, CBETOIOIJIONICHUE, OINTHYECKas
mw10THOCTh. KakoBa MaTemaTHueckasi 3aBUCUMOCTh MEXKTy HUMH?
2. B dem cymnocth 3akoHOB byrepa — Jlambeprta, bepa, byrepa — Jlam6epra - bepa? KakoBsr
rpaduyeckue 3aBUCUMOCTH BbIpaxatoriue 3akoH bepa?
3. Uro Takoe hoTodrpdexr? Kakue BenecTBa OTHOCAT K ONTHYECCKH aKTUBHBIM?
4. IlpuBectu mnpuMepbl HCIOIb30BaHUS B (HOTOMETPUYECKOM aHAIM3E pEaKIHil: a)

KOMILJIEKCOOOpa3oBaHus; 6) OKUCICHUA-BOCCTAHOBICHHUS.

5. OcHoBHble TmpueMbl  (HOTOMETPUYECKOTO  aHalu3a: METOJl CpPaBHEHHUS, METOJ

KaJIMOPOBOYHOTO TpaduKa.

6. Kakoii MeToIpl HCHONB3YIOT AJISl pacyeTa KOHLEHTPALUU OTPEIENIIeMOT0 KOMIIOHEHTA B

JTaHHOM paboTe?

7. B uem 0COOEHHOCTh IKCIEPHUMEHTAIBHOTO OmpeeeHus coaepkanus sxenesa (1) B Buge

THUOIIMAHATHOTO KOMILIeKca?

N =

PoONE

JlaGopaTtopuas padora Ne 11. ®doromerpuueckoe onpenenenue ;xeaesa (11) u (1) ¢
CyJab(oCATNIHIOBOI KHCJIOTOIB BOJe HCTOYHUKA BOAocHAOKeHus (6 1).
Leas padoThI:
3aKkpernuTh HaBBIKH Pab0THI Ha (HOTOIIEKTPOKOIOPUMETPE.
2. Hayuutbes ompenensiTh U PacCUMTHIBATH KOHIIEHTPAIMHM aHATU3UPYEMBIX BEIIECTB B
MIPUPOJIHBIX 0OBEKTaX.
Coaepixkanue padoThbI:
1. TIpurortoBnenue pactBopoB. [locTpoenue rpagyupoBouHoro rpaduka. OnpeneneHue
obmrero conepxxanus sxenesa (1) u (11).
2. TlpuroroBnenue pactBopoB. [locTpoenue rpamyupoBouHoro rpaduka. OmnpeneneHue

=
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conepxanus HoHoB xene3a (I11).

3. Amnanu3 uccieayeMoro pactBopa, pacder cogepxkanus xkenesa (1) u (111).

Pe3yabTaThl 1a60paTopHoii padoTbl: OTYET MPENIOCTABIACTCS B MHUCHbMEHHOM BUJIE U
JOJDKEH COJIepKaTh KpaTKOE OIMMCAaHUE XO0Ja padOThl, PAacCUYEeTHYIO YacTh, T'PAIyHPOBOYHBIC
rpaduKu ¥ BEIBOJIBI TIO paboTe.

B pesynbrare BoinoaHeHUs 1a00PaTOPHOM pabOTHI CTYJACHT JOJIKEH:

3naTh: CynHOCTh (OTOMETPHUYECKOTO MeTona aHanu3a. [opsiok paboThl M BBITOJTHEHUS

n3mepenus Ha @OKe.

Ymern: CoOupare MpPOCTEUIINE YCTAHOBKH JUISI TPOBEICHUS  (POTOMETPHUYECKHX
onpeneneHuii. Beionparsy kroBety u cBeToGuiabTp. ['0TOBUTH MpoOy A aHAIM3a, COCTABIATH
CXEMbl aHajn3a, MPOBOJUTH KOJIMYCCTBEHHBIM aHAIM3 BEIIECTB, B TPECIIaX HCIOJIH30BAHUS
OCHOBHBIX MPUEMOB M METOJIOB, MPEAYCMOTPEHHBIX MporpaMMoil. CTpOUTh T'pagyupOBOYHBIN
rpaduk. I[IpuMeHSATH TOMYYCHHBIE 3HAHWUS JUIS aHajdW3a MPOMBINUICHHBIX, MPHUPOIHBIX,
OPraHUYECKUX U OMOJIOTUYECKUX OOBEKTOB.

Baanersb: Metonukamu aHanu3a GU3HYECKUX U XUMUYECKUX CBOWCTB BEIIECTB Pa3IMYHOM
npupoabl. HaBblkaMu  BBITIOJTHEHHSI HMCXOJHBIX  BBIYMCIICHWH, HWTOTOBBIX pPAacdyeToB C
WCIIOJIb30BAHNEM CTATHCTUYECKOM 00OPabOTKH PEe3yIbTaTOB KOJIHMUECTBEHHOTO aHAIH3a.

Bomnpocsl k Teme:

1. OcHOBHOI1 3aK0H cBeTomorIoNMeHus. [I[pUYrHBI, BRI3BIBAIONINE OTKIOHSHHSI OT 3aKOHA

Bbyrepa—Jlam6epra—bepa.

2. Ha yem ocHoBana pabota  QoroanekTpokosopumeTpa?KakoBo  HazHaueHHE

(hoTod71EMEHTOB B IpUOOpax?

3. KaxoB mopsigok paboTel u BeimoaHeHUsT n3Mepenus Ha ®OKe? KakoBo HazHaueHue

cBeTo(prIIbTOB?

B uem otnmumne poToKoIOpUMETPUH OT CIEKTPOMETPUN?

Jly1s yero He0OXOAMMO 3HATH CHEKTPATIbHYIO XapaKTEPUCTUKY OKPAIIEHHOTO COSTMHEHUS?

B yem oTiMume TakuX XapakTepUCTUK, KaK MaKC. A U ONTUM. A?

6. Kakoii crioco6 ompenenenus koumnentparuu xkenesa (1) u (111) ucnosas3yercs B gaHHO#M
pabore?

7. Kak roToBsiT cTaHZapTHBIE PACTBOPHI JIJIsl TOCTPOCHUSI KATMOPOBOUHBIX IrpaduKoB?

ok

JladopaTtopHas paGora Ne 12. OmnpenejieHHe cojep:KaHHsI HOBOKAWHA C
HCIOJIb30BaHHEM KaJIHuOpoBoYHOro rpaduka (6 4).
eab padoThI:
3aKkpernuTh HaBBIKH pab0OTHI Ha (DOTOIIEKTPOKOIOPUMETPE.
2. Hayuutbes omnpeAensiTh KOHIEHTPALUMU aHATM3UPYEMBIX BEIIECTB B JICKAPCTBEHHBIX
npenapaTax no KaiuOpoBOYHOMY rpaduKy.
Conepxanue padoThI:

=

1. TlpuroToBieHue pacTBOpa CpaBHEHHSI.
2. Tloctpoenue kanrOpOBOUHOTO rpaduKa.
3. IlpuroroBnenue uccieryeMoro pactsopa. BeinosHeHnue aHanmza.

PesyabTaTsl JJabopaTopHoi padorbi: OTUET NPENOCTaBIAETCS B MUCBMEHHOM BUIE U
JOJDKEH COJEp)KaTh KpaTKoe ONMCaHUEe XoJa paboThl, pacyeTHYIO 4acTb, KaJIWOPOBOYHBIN
rpaduK 1 BBIBOJIBI IO padoTe.

B pesynbrarte BbInonHeHUs 1a00paTOPHOIl pabOThI CTYJEHT JOJDKEH:

3narh: CymHOCTh (POTOMETPHUECKOTO MeToJia aHanu3a. [lopsaaok paboThl U BBITIOTHEHUS

n3mepenus Ha POKe.

YMmerb: Cobuparh mnpocTeillliie YCTaHOBKM JJIi TIPOBEACHUS  (HOTOMETPHUECKUX
omnpeneneHuil. Beioupars kioBeTy u cBeTopuiabTp. I'oToBUTH mpoOy /Ui aHaM3a, COCTaBIAThH
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CXEMbl aHajau3a, IPOBOAUTH KOJIMYECTBEHHBI aHAJIM3 BELIECTB, B MPEIENaX HCIOJIb30BAHUS
OCHOBHBIX IIPUEMOB M METOJOB, NMPEAYCMOTPEHHBIX IporpaMMoil. CTpouTh IpaayHpOBOYHBII
rpaduk. IIpuMeHATH TONyYeHHBIC 3HAHWA IS aHAIW3a M[POMBIIUICHHBIX, MPUPOIHBIX,
OpraHUYECKUX U OMOJIOTUYECKUX OOBEKTOB.

Baaners: Meroankamu ananu3a GU3NYECKUX U XUMHUYECKUX CBOMCTB BEIIECTB PA3IMIHOMN
npupoabl. HaBblkaMu  BBINOJIHEHHS] HMCXOJHBIX BBIYUCIIEHUH, HWTOTOBBIX pPACUYETOB C
HCI0JIb30BAHUEM CTaTUCTUYECKON 00pabOTKU pe3ynbTaToOB KOJIMYECTBEHHOIO aHAIN3a.

Bonpochl k Teme:

1. Kaxkue MeTo/1bl MOJIEKYIISIPHOM CIIEKTPOCKOIMH OCHOBAHBI Ha MPOLIECCaX CBETOTOIIIONICHHUS,

CBETOPACCESHbS U CBETOUCITYCKaHUs?

2. Cdoopmymupyiite 3akoH byrepa-JlamGepra-bepa. YcnoBust coomonenue 3akona byrepa—

Jlam6epra—bepa.

3. Kak onpenensitor KoHIEHTpaIwo QeniectBa GOTOMETPUIECKUM METOIOM, HCIIOB3Ys

CpelHee 3HAaYeHHE MOJIIPHOTO Kod(hdUIireHTa CBETONOTIOMIEeHNs?

4. CymHOCTh  (QOTOKOJIOPUMETPHUYECKOTO  METOoJa aHalM3a C  HCMOJIb30BaHHEM

KaJIMOPOBOYHOTO TpaduKa.

5. Kak BbIOpaTh AnuHY BOJIHBI A5 hoToMeTpuueckux onpenenennit? Kak BpiOupanu

CBETO(MIBTP NP ONPEEIIEHNN HOBOKanHa?

6. Kak roroButcst pacTBOp CpaBHEHUS U HCCIIEyEeMBIN pacTBOp?

JladoparopHnasi padora Ne 13. Onpenesienune copaepKaHus JIeBOMUIIETHHA €

HCMOJIb30BAHHEM CTAHIAPTHOro oopasua (6 u).

eab padoThI:
3akpenuTh HaBBIKA PabOThI HAa (OTOIIEKTPOKOJIOPHUMETPE.
Hayuuthcst ompenensiTh KOHIEHTpAMU aHAJIM3HPYEMbIX BEIIECTB B JIEKAPCTBEHHBIX
npernapaTax ¢ UCIOJIb30BaHUEM CTaHJAPTHOTO 00pasla.

Conep:xanue padoThI:
[IpuroToBiieHUE UCCIIETYEMOTO PACTBOPA.
Boimonnenue anammza.
KOHTpOIbHBII ONIBIT.
[IpuroroieHue CTaHIapTHOTO PACTBOPA JIEBOMUIIETHHA.
Pacyer koHIIEHTpaIMK KCCIIENYEeMOT0 BEIlIECTBA B pacTBOPE.

Pe3yabTarsl jadoparopHoii padorel: OTYET NpPeIOCTABISAETCS B MUCbMEHHOM BHUJE U
JIOJIKEH CO/IeP KaTh KPaTKOe ONMCAaHUE X0/1a pabOThl, paCUETHYIO YacTh U BBIBOJBI IO padoTe.

B pesynbTare BeIOTHEHUS Ta00PaTOPHOM pabOTHI CTYACHT AOJKEH:

3uarTh: CymHocTh (oToMeTpuyeckoro Merona aHaiau3a. [lopsimox paboThl U BBHINOTHEHHS

m3mepenusi Ha ®OKe. Criocob ompeneneHus BElIECTBA C MCIOJIb30BAaHUEM CTaHIAPTHOTO

oOpasra.

Ymers: CoOupare mpocTeWIMe YCTAaHOBKU JUIsl TPOBEIEHUS  (POTOMETpHUUECKHUX
onpeneneHuil. BeiOupars kroBeTy u cBeToQuiabTp. ['0TOBUTH mpoOy AN aHalW3a, COCTAaBISATH
CXEMbl aHaju3a, MPOBOAWTH KOJMYECTBEHHBIM aHAIW3 BEIIECTB, B Mpeleiax HCIOJIb30BaHUS
OCHOBHBIX MPHUEMOB U METOJIOB, NPEIyCMOTPEHHBIX MHporpamMMoi. IIpuMeHsTh NOIydeHHBIE
3HAHUS JUIS aHAJIM3a TPOMBIIIIICHHBIX, TPUPOTHBIX, OPraHUYECKUX U OMOJIOTUYECKUX OOBEKTOB.

Baagers: Metonukamu aHanu3a GU3NYECKUX U XUMHUYECKUX CBOWCTB BEIIECTB Pa3IMYHOM
npupoapl. HaBblkamMu  BBINONHEHUS HCXOJHBIX BBIYUCIEHUH, WTOTOBBIX pPAacue€ToOB C
HCIOJIb30BAHUEM CTAaTHCTUYECKON 0OpabOTKH PEe3yIbTaTOB KOJIMUYECTBEHHOTO aHAHN3a.

Bomnpocel k Teme:
1. UYto nHa3zwBaercs kod3()PUIIMEHTOM TPOMYCKaHHWS W ONTHYECKON IUIOTHOCTHIO? B Kakmx
npezaenax U3MEHSI0TCS 3TH BEJIMYUHBI?

.

oo PE
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2. Kakum ypaBHEHHEM BbIpa)kaeTcsi OCHOBHOM 3aKOH CBETO morjonienus byrepa-Jlambepra-
bepa?

3. Kakwue ¢axTopsl MOTYT IPHUBECTH K HapyIICHUIO JTMHEHHOW 3aBUCHMOCTH ONTHYECKON
IJIOTHOCTU OT KOHIIEHTPAIMK pacTBOpa?

4. KaxoB (Qu3uuecKHii cMbICI MOJIIpHOTO K03 duimenta normomeHus? OT kakux (HakTopoB
OH 3aBUCHUT?

5. Kak ompenensitoT KOHIEHTpALUIO BelecTBa (POTOMETPUUYECKUM METOIOM C IMOMOIIbIO
0JIHOTO cTaHjapra? YKa3aTh HEIOCTaTKU U JIOCTOMHCTBA 3TOI0 METO/1A.

6. IlpuBemute GopMmyiry pacuera HCCIEAyEMOTO 00pasia.

JlaGopatopnas padora Ne 14. JkcTpakuimoHHO-(pOTOMETPHYECKOE ONpeIeeHue
MoJin0eHa B pacTBopax (6 u).

ean padoTsi:

Hayuuthcsi ompenensiTh KOMIIOHEHTBI PAacTBOPA IKCTPAKIIHOHHO-(POTOMETPUICCKUM

METOJIOM.

3aKpernuTh HaBBIKH SKCTPAruPOBAHHUS.

Coaep:xkanue padoThbi:

1. Pacder oObpeMa pacTBOpa, COAEPIKAIIETO OTPEACTICHHOE KOJIMYECTBO aHATU3UPYEMOTO
BEIIECTBA

DKCTparupoBaHHe U aHAIH3 UCCIIEAYEMOTO PacTBOPA.

3. TlocTpoeHue rpaagynpoBOYHOTO IrpadukKa.

4. Pacuer KOHIIEHTpAIMX MOJIMOICHA B UCCIIEAYEMOM PacTBOPE.

Pe3yabTarsl gaboparopHoii padorbi: OTY4ET NPEAOCTABISAECTCS B NMUCBMEHHOM BHUJE U
JOJKEH COJep)KaTh KpaTKoe OMHMCAaHHME XoJa padoThl, pacUeTHYIO YacTh, IpaJlyHMpOBOYHBIM
rpaduK 1 BEIBOJBI 1O paboTe.

B pesynbTare BbINOJIHEHUS J1aOOpaTOPHON pabOTHI CTYAEHT AOJKEH:

3narb: CynHOCTh (OTOMETPHUUECKOTO MeTo/a aHanu3a. [lopsaok paGoThl W BBITIOJTHEHUS

u3Mepenust Ha DOKe.

Ymers: CoOuparh mnpocTeliIe YCTaHOBKU JUIsl IPOBEIEHUS  (POTOMETpHUUECKHUX
onpezneneHuil. BeiOupars koBeTy u cBeTtopunbTp. ['0ToBUTH mpoOy AN aHanu3a, COCTAaBIATH
CXEMbl aHaju3a, MPOBOJUTH KOJIMYECTBEHHBIM aHAJIW3 BEIIECTB, B MpeJesiaX HCIOJIb30BaHUS
OCHOBHBIX NPUEMOB M METOJOB, MPEAYCMOTPEHHBIX MporpaMmoil. CTpOUTh TIpaayupOBOYHBIN
rpaduk. IlpumMeHSATHP NONy4YEHHbIE 3HAHUA JUIA aHajdu3a IPOMBILUICHHBIX, MPUPOJIHBIX,
OpPraHUYECKUX U OMOJIOTUYECKUX OOBEKTOB.

Baagers: Metoaukamu ananu3a GU3NYECKUX U XUMHUYECKUX CBOWCTB BEIIECTB Pa3IMYHOM
npupoabl. HaBblkaMu  BBINOJTHEHHS] HMCXOJHBIX BBIYUCIIEHUH, HWTOTOBBIX pPacyeToB C
UCI0JIb30BAHUEM CTAaTHCTUYECKOM 00pabOTKU Pe3yNbTaTOB KOJIMYECTBEHHOIO aHAIM3a.

Bomnpocs! k Teme:

1. TIlpuBenute KnaccuUKaMio CIEKTPaIbHBIX METOJOB B 3aBUCUMOCTH OT JJIUHBI BOJIHBI

(4acToThI) MaJArOIIET0 U3TyUSHUSI.

2. B uem paznuuue: a) OSMHCCHOHHBIX M aOCOPOLMOHHBIX METOAOB, B) aTOMHOMU U

MOJIEKYISIpHOH criekTpockonuu? [IpuBeanTe mpuMepsl pa3sHOBUIHOCTEH ATHX METOIOB.

3. B uyem otnuume cnekrpodoroMeTpa OT (POTOINEKTPOKOIOPUMETPOB, OJHOTYUEBBIX
MpUOOPOB OT ABYXITYyUEBbIX (IPUHIUITUATHHBIE CXEMBI)?

D013 PeKT Kak 0CHOBA (POTOINEKTPOKOIOPUMETPHUECKOTO METOIA.

OU3NYECKUI CMBICI MOJISIPHOTO KOdPPHIeHTa aOCOPOIUH.

Kak ompenenstor KOHIICHTpAIMIO BellecTBa (POTOMETPUYECKUM METOJIOM, HCTOJb3Ys
cpeaHee 3HAaYeHHUEe MOJIIPHOTO K03 duinenTa norioneHus?

7. Kak mpoBoAMTCS IKCTpAarupoBaHUE MOJIMOIEHTHOIIMAHATHOTO KOMITJIEKCA, TPEUMYIIIeCTBA

N

ook
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TAHHOTO MeToHa?

8. B uem cymHOCTh METO]a TPAJYHUPOBOYHOTO Irparka U KAKOBBI €r0 0COOCHHOCTH.

=

ok~

10.

11

12.
13.
14.
15.
16.
17.
18.
19.

20.

21.

22.

23.

24,

TEMATHUKA KYPCOBBIX, KOHTPOJIbHBIX PABOT, PEOEPATOB
HE NPEAYCMOTPEHBI YU€OHBIMILJIAHOM.

9. NEPEYEHbB BOITPOCOB K 3auery
Anamutrueckuii curaan. Kimaccupukanust Gru3nko-XMMHYECKIX METOI0B aHAIIN3A.
WN3mepenne ananutuyeckoro curHana. IloHstue xojoctoil mnpoObl M 3TajloHa.
3aBUCUMOCTb aHAJIMTUYECKOTO CUTHAJIA OT KOJIMYECTBEHHOTO COCTaBa MPOOHI.
[Ipuemsl onpeneneHns HEU3BECTHON KOHUEHTPALUMU B MHCTPYMEHTAIbHBIX METOJaX
aHasn3a. MeToJ1 rpalyupoOBOYHOTO rpaduka, METOJl CTAHIApPTOB, METO/] 1I00ABOK.
HNHCcTpyMEHTAIBHOE TUTPOBAHHUE.
Mertponoruuecknue XapakTepUCTUKA HHCTPYMEHTAJIbHBIX METOJIOB aHAJIN3A.
Knaccudpukanmuss  ommbOOK  XMMHUYECKOr0o M (U3MKO-XMMHMYECKOTO  aHaju3a
(cuctemaruyeckasi, ciayJaifHas).
Cucrematndeckasi OIIMOKA, TPOILIEHTHAs cUcTeMarndeckass omudka. Mcrounuku
CUCTEeMaTUYECKUX OIINOOK (METOMUECKHUEe, MHCTPYMEHTAIbHbIE, UHIUBUAYAIbHBIE).
O6mas XapaKTepUCTUKA AJIEKTPOXUMHYECKUX METOJIOB. Knaccuduxarus
ANEKTPOXUMUYECKUX METOJIOB aHAIIU3a.
OcCHOBHBIE Y371l TPUOOPOB NEKTPOXUMUYECKUX METOJIOB aHAIN3A. DIEKTPOXUMUYECKHE
SAYEHKH.
PaBHOBECHBIE M HEPABHOBECHBIC DJIEKTPOXUMHYECKHAE CUCTEMBI. SIBICHMS, BOSHUKAIOIINE
IIPY IPOTEKaHUH TOKA.

. [Torenumometpusi. Knaccudukarus MeTo0B MOTEHIMOMETPHUIECKOT0 aHam3a. CriocoObl

MIPOBEJICHUS aHAJIU3a B IOTEHIIUOMETPHH.
[Ipsimas norenumomerpusi. U3smepenne norenmuana. O6patumbie U HeoOpaTHUMbIE
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIHHBIE CUCTEMBI.

DOnexTpoasl B MOTEHIUOMETPUHM, WX Ha3HadeHue. VIHAUKATOpHBIE SJIEKTPOJBI,
TpeOOBaHUs K MHIUKATOPHBIM 3JIEKTPOIaM.

DnexTpoibl cpaBHeHUs. TpeboBaHUA K SJIEKTPOJaM CpPAaBHEHUSI.

[IpunHuun AeicTBUS ANEKTPOHOOOMEHHBIX 1 HOHOOOMEHHBIX AJIEKTPOJIOB.

Nonomerpust. Knaccuduxanmsi HOHOCETEKTUBHBIX 3JIEKTPOIOB.

DNEeKTPOAbl C TOMOT€HHBIMH U T€TEPOT€HHBIMU KPUCTAUNIMYECKUMU MEMOpaHaMH.
CTeKISHHBIN AMEeKTPO, YCTPONUCTBO, MPUHILIUI PAOOTHI.

[ToTeHnran MOHOCENEKTHUBHOTO 3JIEKTPOAA B OTCYTCTBHE MOCTOPOHHUX HMOHOB H B
MIPUCYTCTBUU MEIIAIOIIUX HOHOB.

OcHoBHble 3ekTpoxuMmuueckue xapakrepuctuku HWMCD. Dnexkrponnas QyHKUuUA,
KOO (GUIIMEHT CEeNeKTUBHOCTH, BpeMs OTKIWKA, TMpelen OMNpeAeieHUs MOTeHIHA
OTIPEEISAIONIErO HOHA.

Br16op cucTeMbl AMEKTpOJOB ISl TPOBENeHUS aHanmu3a. [IpuMepbl MpakTHYeCKOTO
MIPUMEHEHHUSI MOHOMETpUU: omnpeaeneHne pH, MOHOB HIEIOYHBIXMETAIOB, TaJIOT€HHI-
HOHOB.

[ToTennmomeTrpuueckoe TUTpoBaHUE. MI3MeHEeHHEe 3JIEeKTPOJHOTO MOTEHIMAala B MPOLECCE
tuTpoBaHus. CriocoObl 0OHAPYKEHUS KOHEYHOW TOUKH TUTPOBAHUS.

Br100p MHAMKATOPHBIX AJIEKTPOIOB TSI XUMHUYECKUX PEAKIMd Pa3HOTO THUIMA: KUCIOTHO-
OCHOBHBIX, OCaXk/ICHHUs, KOMIUIEKCOOOpa30BaHusl, OKUCICHHS-BOCCTAHOBIICHUSI.
Konnykromerpusi. Teoperudyeckue ocHOBbI Meroaa. OCHOBHBIE Y37bI HPHOOPOB.
Konnykromerpuueckas suenka.
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25. YaenbHas QJICKTPOIIPOBOJAHOCTD. q)aKTOpBI, BIIMAOIIUC Ha YACIBbHYIO
QJICKTPOIIPOBOJAHOCTD.

26. DKBUBaJICHTHAs SJICKTPOIIPOBOAHOCTD U NOABMKHOCTH HOHOB, q)aKTOpI)I, BIIMAIOIIHNUE HA
OKBUBAJICHTHYIO 3JICKTPOIIPOBOJHOCTD. ypaBHeHI/IC Konbpayma, YpaBHCHUC OH3arepa.

27. HpﬂMaﬂ KOHOYKTOMECTpPUS. HpI/IeMI)I HaxX0KJICHUS HEHU3BECTHOM KOHIOCHTpaluu: METOJ
IrpaalyupOBOYHOIO rpa(l)m(a, pacquHHﬁ MCTO/.

28. OOBEKTHI OKPY)KaIOHIGfI CpCabl: BO3AYyX, NPUPOAHBIC U CTOYHBIC BOAbI, IIOYBbLI, JOHHBLIC
OTJIOKCHUA. XapaKTepHHe 0COOECHHOCTH U 3aJa4M UX aHaJin3a.

29. Teonoruveckrie OOBEKTH. AHAIN3 CHJIMKATOB, KapOOHATOB, JKEJE3HBIX, HUKEIb-
KOOaJIbTOBBIX pPyAa, NOJIMMETATIIMYCCKUX PYI.

30. MeTaJ'IJ'II)I, CINIaBBI MW APYTU€ MNPOAYKTHI MeTaHHprH‘IGCKOﬁ MPOMBIIIJICHHOCTH.
OHpGILGJ’ICHI/IG YCPHBIX, IBCTHBIX, PCAKUX, 6HaF0pOI[HI>IX MCTAJJIOB U aHAJIN3 UX CIIJIaBOB.
Anann3 HEMETaNIMYECKNX BKIIOYCHUM H ONPCACIICHUC F&3006p213y}OHII/IX HpHMCCCfI B
MeTajliax. KOHTpOJ'II) MCTAJUTYPrU4CCKUX NpPpONU3BOJACTB.

31. HeopraHquCKHe COCAUHCHMS, OTIPCACIICHNE B HUX OCHOBHBIX KOMIIOHCHTOB, IIPUMECHBIX
" JICTUPYIOIIHUX MUKPOIJIEMCHTOB.

32. AnHanmu3 mOYBBI HA HATMYHE TSHKETBIX METAILIOB.

33. XuMuueckui aHAJIN3 3epHA Ha COJICpKAHUE TTECTHIIHIOB.

10. CAMOCTOSATEJBbHASA PABOTA OBYYAIOLIUXCSL

®dopma oOydeHus __o4yHas

Hazpanmue pasjie;ioB u TemM Bua camocTosiTeabHOM O0beMm dopma
padoThI B Yacax KOHTPOJISA
(nposepka
peuwienusn
3a0au,
pegepama u
op.)
2. DOnextpoxumuueckue Metonpl | [IpopaboTka y4eOHOTO 14 TECTUPOBAHUE
aHaymza MaTepuala; MoaroToBKa K MpoOBepKa
TECTUPOBAHUIO, pelieHus
KOJUIOKBUYMY U 3K3aMEHY. 3aj1a4
Pemenue 3amay.
[ToaroroBka KypCOBOI
padoThI
6. CoBpemenHoe cocrossuue U | [IpopaboTtka y4eOHOTO 4 TECTUPOBAHUE
MIEePCIIEKTUBBI pa3BUTHUA | MaTepuaia; MOATOTOBKA K
aHanuTU4Yecko xumuu. OCHOBHBIE | TECTHPOBAHUIO U 3aUETYy.
O0OBEKTHI aHATH3A.

11. YYEBHO-METOJNYECKOE U UTH®OPMAIIMOHHOE OBECIIEYEHUE
TV CHUTIIMHBI

a) CniMcoK peKoOMeHyeMoii JTuTepaTyphl

OCHOBHas

1. Huxwurtuna, H. I'. AHanutndeckas XuMusi 1 pU3HKO-XUMHUYECKHE METOIbI aHAIN3A !
y4eOHHK 1 npakTukyM ais By3oB / H. I'. Hukutuna, A. I'. Bopucos, T. 1. Xaxanuna
; mox penakiueit H. I'. Huxutuaoit. — 4-e u3a., mepepab. u mon. — Mocksa :

®dopma 20 u3 23
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WznarensctBo FOpaiit, 2020. — 394 ¢. — (Bricmee o6pazoBanne). — ISBN 978-5-
534-00427-4. — Texkct : snekrponnsiii // OOpasoBarenbHas mmiardgopma FOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/449690

2. AmnamuTthueckas XuMus . yueOHoe mocobue mist By3oB / A. U. Amapues, I'. K.
Jlynenko, T. Il. Anekcanaposa, A. A. KazakoBa. — 2-¢ w3i., UCHIp. U JIOI. —
Mocksa : UsnarensctBo IOpaiitr, 2021. — 107 c¢. — (Bsicmiee obpazoBanue). —
ISBN 978-5-534-07837-4. — Texkct : anekrpoHHbI // OOpa3oBarenbHas miaTdopma
IOpaiir [caiit]. — URL.: https://urait.ru/bcode/472049

JlomostHuTENBHAS

1. Menbuenko, I'. I'. AHamuTHuecKass XUMHS U (U3UKO-XHMHYECKHE METOJbI aHAIIN3a.
KonunuecTBeHHbI XuMHUUyeckuil aHanu3 : yueobnoe nocodue / I'. I'. Menbuenko, H. B.
IOnnukoBa ; mon pemakimuerr H. B. IOnnukoBa. — KemepoBo : Kemeporckuii
TEXHOJIOTUIECKUH MHCTUTYT MUIIEBON mpombinuienHoctd, 2005. — 104 ¢. — ISBN
5-89289-343-X. — TekcT : anmeKTpoHHBIN // DJIeKTpOHHO-OMONMOTEYHAs] CHCTEMa
IPR BOOKS : [caiit]. — URL.: https://www.iprbookshop.ru/14351.html

2. TpudonoBa, A. H. AHanutnueckas xumus : JaOOpaTOPHBIM NMpaKTUKyM. YdeOHOe

nocobue / A. H. Tpudonosa, . B. MenbcutoBa. — MuHck : Bpimiimas mikoina,
2013. — 161 c. — ISBN 978-985-06-2246-4. — Tekct . sieKkTpoHHBIA [/
OnekTpoHHO-OMONMMoTeunass cucrema IPR BOOKS @ [caiit]. — URL:

https://www.iprbookshop.ru/24051.html
3. Huxkutuna, H. I'. Anasmrrdeckass XxuMusi 1 (PU3UKO-XUMUYECKHE METOJbI aHAIN3a :
yueOHUK U npakTukyMm uist By30B / H. I'. Hukurtuna, A. I'. Bopucos, T. 1. Xaxanuna

; mon pemaknuen H. I'. Huxwtunoit. — 4-e usn., mepepab. u mon. — Mocksa :
MznarensctBO Opaiit, 2020. — 394 ¢. — (Bricmiee o6pazoanue). — ISBN 978-5-
534-00427-4. — Texkct : snekrponnsiii // O6pasoBarenbHas mmiardopma HOpaiit

[catiT]. — URL.: https://urait.ru/bcode/449690
YueOHO-MeTOauYeCKast
1. Bpeiackux I'.T. Meroaudeckue ykazaHWs i1 CAMOCTOATEIBLHON pabOThI U

BBITIOJTHCHHS JTA0OPATOPHBIX PabOT I CTYJASCHTOB HAIPaBJICHHUS ITOJIrOTOBKH
OakanaBpoB 04.03.01 Xumus. — Yaesaosck, Yal'V, 2019. ¢

0) nporpaMmMHoe odecrnevyeHue
Microsoft Office

OC Windows Professional
Antumaruat BY3
B) IIpodeccuonanbubie 0a3bl JAHHBIX, HHPOPMAIMOHHO-CIIPABOYHbIE CUCTEMbI

. DJIEKTPOHHO-0M0IHOTEYHbIE CHCTEMbI:

Hudporoii obpazoBatenbHbiii pecypc IPRsmart @ snekrponHO-OMOIMOTEYHasT cucTeMa :
caiit / OOO Kowmmnanus «A#t [Tu Ap Memuay. - Caparos, [2023]. — URL: http://www.iprbookshop.ru. —
Pexxum noctyna: Juis 3aperucTpup. mojp3oBaresnel. - TeKCT (3JIeKTPOHHBIMN.

O6pasoBatensHas miatpopma FOPAWT : o6pa3oBaTembHBIi pecypc, dIeKTpPOHHAS
oubamoreka : caiit / OOO DnextponHoe wu3matenbctBo «FOPAMT». — Mocksa, [2023]. - URL:
https://urait.ru. — Pexxum noctymna: st 3aperucTpup. moib3oBaTeneil. - TeKCT : 31eKTPOHHBI.

baza naHHBIX «OnekTpoHHas Oubnanoreka TexHuuyeckoro BY3a (OBC «KoncynbTraHT
CTYJICHTa») : JIEKTPOHHO-OMOMuoTeunas cucrema : caiir / OO0 «Ilomutexpecypce». — MockBa, [2023]. —
URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexxum mocrtyma: assizapeructpup. nojb3oBaTenei. —
Tekct : AneKTpOHHBII.

OBbC Jlanp : snekTpoHHO-OHONMHMOTeUHas cucrteMa : cat / OO0 DBC «Jlanb». — CaHKT-
[MerepOypr, [2023]. — URL: https://e.lanbook.com. — Pexxum goctyna: ans 3aperucTpup. mojb30BaTeIen. —
Tekct : AneKTPOHHBIH.
3bC Znanium.com : »3neKTpoHHO-OMOIHoTeyHass cuctema . cadt / OOO
«3Hanuym». - Mocksa, [2023]. - URL: http://znanium.com . — Pexum goctyma @ Uit 3aperucTpup.
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https://www.iprbookshop.ru/24051.html
https://urait.ru/bcode/449690
http://www.iprbookshop.ru/
https://www.studentlibrary.ru/cgi-bin/mb4x
https://e.lanbook.com/
http://znanium.com/

MuHHCTEpCTBO HAYKH U BBICIIEr0 oOpa3oBaHust PO Dopma
VYIIbSIHOBCKUI rOCYAapCTBEHHbINH YHUBEPCUTET
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[I0JIb30BaTeNeH. - TEKCT : 3JIEKTPOHHBIN.
2. KoncyabrantILiioc [DnekTpoHHBIH pecypc]: cipaBouHas mpaBoBas cucrema. / OO0
«Koncynprant [Lmrocy - DnekTpoH. aaH. - Mocksa : KoncynerantlLitoc, [2023].
3. Ba3bl JaHHBIX NEPHOAMYECKHX H3TAHUIA:
eLIBRARY.RU: nayunas snekrponHas oudiuoreka : cat / OO0 «Hayunas DnekTpoHHas
bubnuorekan. — MockBa, [2023]. — URL: http://elibrary.ru. — Pexum pgoctyma : i aBTOpH3.
I0JIb30BaTeNed. — TEKCT : 2JIEKTPOHHBIN
OnexkrponHass Oubnmoreka «M3marenbckoro noma «['pebennukoB» (Grebinnikon)
anekTpoHHas Oubmmorexka /| OO0 U]l «I'pebennukoB». — Mocksa, [2023]. — URL: https://id2.action-
media.ru/Personal/Products. — Pesxum moctyma : s aBTOPHU3. MOJIb30BaTEIICH.
— Tekcr : 2IeKTPOHHBIN.
4. @enepanbHasi rocyaapcrBeHHass HHpopMaunuoHHasi cucrtema «HauumoHaabHasi
3JIeKTPOHHAsi OMOIMOTEKA» : dIIeKTpoHHas oubimoreka : caidt / PI'BY PI'b. — Mockga, [2023].

— URL: https://H30.pd. — Pexxum poctyna : ans nonb3oBarenedl HayuyHo Oubnamoreku. — Tekcr :
JJIEKTPOHHBIH.
5. Poccuiickoe oGpazopanme : genepanbubiii nopran / yupenureiab OTAY «DULITO».
— URL: http://www.edu.ru. — TekcT : 3JeKTPOHHBIA.
6. DyiekTpoHHAs1 OubauoTeynasi cucrema Yal'V | Monyns «IJeKTpoHHash OMOIMOTEKa

ABUC Mera-TTIPO / OO0 «J/lata Dxcmnpecc». — URL: http:/lib.ulsu.ru/MegaPro/Web. —
Pexxum nmoctyma : muist mosib3oBaTenield HaydHoU OMOIMOTEKH. —TeKCT : DJIEKTPOHHBIM.

CoraacoBaHo
Havanpauk Ynpasnenust nHQOpMaIMOHHBIX Z/ ;
TEXHOJIOTUH M TEJICKOMMYHUKAITUH [LIT. bypaun Z 15.05. 2023
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12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCIUIIJIUHBbI:

Aynutopun s TPOBENEHUS JEKUWH, CEMUHAPCKUX 3aHATUN, HJs BBIIOJHEHUS
1abopaTopHbIX pabOT U MPAKTUKYMOB.
AyIuTOpUY YKOMIUIEKTOBAHBI CIICIIMAIM3UPOBAHHON MeOEIbI0, YUeOHOH JOCKOM.
Aynutopun Ui MPOBENEHUs JIEKIHI 000pyIOBaHbl MYJIbTUMEIUWHBIM O0OpYyIOBAaHUEM IS
MpeocTaBieHus nHGopMaluu O0JbIION ayAUTOPHH.
[lomemienuss A CcaMOCTOATENBHOW pabOThl OCHAIEHBl KOMIBIOTEPHON TEXHHUKOW C
BO3MOXHOCTBIO TMOJAKIIOUEHUS K ceTu «/HTepHeT» u obecredyeHrneM JO0CTyma K AIEKTPOHHOU
nH(ppoMalnOHHO-00pa30BaTeNbHOI cpelie, HeKTPOHHO-ONOINOTEeUHOH crucTeMe.

13. CIIEHHUAJIBHBIE  YCJIOBUA JId  OBYYAIOIIUXCA  C
OI'PAHUYEHHBIMHA BO3MOKHOCTSAMMU 310POBbS
B cnysae HeoOXxomumocTd, OOy4aroIMMCS U3 YHCIAa JUI C OrPaHUYCHHBIMU
BO3MOJKHOCTSIMH 370pOBbsSI (110 3asiBICHUIO OOY4YaroLIerocs) MOTYT MpemiaraTbCsi OAHU U3
CIIEAYIOIIMX BapUAHTOB BOCHPUATHS HMHPOPMAIMM C Y4€TOM MX HHAWBUAYaJIbHBIX
NCUXO(PHU3NUECKUX 0COOEHHOCTEH:


http://elibrary.ru/
https://id2.action-media.ru/Personal/Products
https://id2.action-media.ru/Personal/Products
http://www.edu.ru/index.php
http://www.edu.ru/
http://lib.ulsu.ru/MegaPro/Web
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— JUIS JIUI] C HAPYIIEHUSMH 3pEHUS: B MIe4aTHON (hopMe yBEIMUYEHHBIM mpudToM; B hopme
AJIEKTPOHHOTO JOKyMeHTa; B ¢opMe ayauodaina (mepeBos y4eOHBIX MaTepuaioB B
aynuodopmar); B medyatHOW (opme Ha s3bike bpailiis; WHAWBUAYalbHbIE KOHCYJIBTAIlMU C
npuBJIeYCHUEM THHIOCYPAONIEPEBOIUNKA; MHIUBUYAIbHBIC 33/IaHHUS U KOHCYJIbTAIIH;

- JUIsl JIML C HapylIeHUsSIMU CJIyxa: B Ie4aTHOM ¢opme; B (opMe 3IIEKTPOHHOIO
JOKYMEHTa; BUICOMATEPHAJIbl C CyOTUTPAMK; WHINBUAYaTbHbIC KOHCYIBTAIIMH C TIPUBJICYCHUEM
CYpPIOIEPEBOIUNKA; MHIUBUIYAIbHBIC 33/IaHHS U KOHCYJIbTAINH;

— JJIS AL C HApYHICHUSMHU OIOPHO-IABUTATENIFHOTO ammapara: B Ie4aTHOW (opme; B
(dopmMe BIEKTPOHHOTO JOKyMeHTa, B ¢opme ayauodaiina; WHIUBUAYaTbHBIE 33JaHUS H
KOHCYJIbTAI[HH.

Pa3pabotunk noueHt  bpemckux I'.T. 16.05.2023

MOJUCH JIOJDKHOCTD dUO
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Dopma

@-Pabouas nporpaMMa JHCIUIUINHBL

JIucTt n3menenuit

n/n

Conep:xanue u3MeHeHHUS WIH 1017 (0)
CChLJIKA HA NPUJIAraeMbli 3aBeAyoLIero
TEKCT H3MEHEeHUS kadenpoii,
peanusyoei
AUCHUILINHY/BBIILY
ckawonieil kagenpy

IMToanucek

Jara

Buecenne [pois O.1O.
U3MEHEeHU B ILII.

a) Cnucok pekoMeHayeMoi
Jureparypsl 1. 11 «Y4eoHo-
MeTOIN4YecKoe 1
HH(POPMALTHOHHOE
ofecreyeHne MPAKTUKUY C

odopmiIieHHEM TIPUIIOKEHUS
1

29.08.2024

Buecenne [pois O.1O.
U3MEHEHN B IL.II.

B) IIpodeccuonasibubie 0a3bl
AaHHBIX, HHGOPMAIIUOHHO
crpaBoOYHbIe cucTeMBI 1. 11
«Y4eOHO-MeTOANYECKOE U
HH(POPMALTHOHHOE
of0ecreyeHne MPAKTUKUY C

odopmiIieHHEM NTPHIIOKEHU S
2

29.08.2024

dopma




MHUHHCTEPCTBO HAYKH M BBICIIEro oOpa3oBanusi PO
Y1IbSHOBCKHI TOCY1apCTBEHHbIH YHUBEPCUTET Dopma

@-Pabouas nporpaMMa JHCIUIUINHBL

[Tpunoxenue 1

a) CnMCOK peKoMeH/yeMoil JTuTepaTypsbl

OCHOBHad JiUTEparypa.

1.

Huxuruna, H. I'. Ananutrueckast Xumust 1 GU3NKO-XUMHYECKUE METO/IbI aHANIN3a ;| YICOHHUK U
npaktukyMm Uit By3oB / H. I'. Hukutuna, A. I'. bopucos, T. U. Xaxanuna ; nox penakuueit H.
I'. Hukutunoit. — 4-e uzn., nepepad. u gon. — Mocksa : M3gatensctBo FOpaiit, 2020. — 394
c. — (Bwicmee o6pazoBanue). — ISBN 978-5- 534-00427-4. — TekcT : 37EKTpOHHBINA //
O6pasosarenbHas wiathopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/449690
AHanuTtrdeckast Xumus : yaeOHoe mocodue ais By30B / A. 1. Anapues, I'. K. JIynenko, T. I1.
AnekcanapoBa, A. A. KazakoBa. — 2-e u3., ucnp. u jgon. — Mocksa : M3natensctBo FOpaiir,
2021. — 107 c. — (Beicmiee o6pazoBanme). — ISBN 978-5-534-07837-4. — Tekcr :
anexkTpoHHed  //  OOpasoBarenbHas  minatdopma  FOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/472049

JONOJIHUTEIbHAS JINTepaTypa:

1.

Menbuenko, I'. I'. Anamutudeckas XuMus U (PU3MKO-XMMHUYECKHE METOJbl aHaIM3a.
KonmyecTBeHHBIN XUMHUYECKH aHanm3 : yyeOHoe mocobme / I'. I'. Menpuenko, H. B.
FOnnukoBa ; nog penakuueit H. B. FOnHMKOBa. — KemepoBo : KemepoBckuii TEXHOIOTHYECKHMA
WHCTUTYT nuiieBoi npomsinuienHoctu, 2005. — 104 ¢. — ISBN 5-89289-343-X. — Teker :
ANEKTPOHHBIA // DnekTpoHHO-OmOmuoreuHas cucrema [PR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/14351.html

. Tpudonona, A. H. Ananutudeckas XuMHs : 1a00paTOPHBIA MPaKTHKyM. Y ueOHOe mocodue / A.

H. Tpudonora, 1. B. MenscutoBa. — MuHck : Bemmiimas mkona, 2013. — 161 ¢. — ISBN
978-985-06-2246-4. — TekcT : NEKTPOHHBIN // DNeKTpoHHO-OMOMMoTeuHas cuctema [PR
BOOKS : [caiit]. — URL.: https://www.iprbookshop.ru/24051.html

0) YueOHO-MeTOAUYeCKAS:

1.

Bpbiackux I'. T. N30panHble 171aBbl aHAIMTUYECKOW XUMUH : METOJIMYECKUE yKa3aHUS AJis
CaMOCTOSITENIbHOM pabOThl M BBINOJIHEHUS JA0OPATOPHBIX pabOT MO JIUCHUIUIMHE IS
OaxanaBpoB HampasieHus noaroToBku 04.03.01 Xumus . - 2022. - 27 c. - HeonmyOamkoBaHHBIH
pecypc. - URL: http://lib.ulsu.ru/MegaPro/Download/MObject/13783 . - Pexum noctyna: O5C
Val'V. - Teker : 23NeKTPOHHBIN.

Cornacopano: _Crenmamuct sexyuwit Hb Val'V / Cragonsuukosa [I.P. [ 29.08.2024

dopma

JIOMKHOCTB COTPYIHUKA HAYYHOIH OMOIHOTEKN DdUO MOIIHACH nara
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[Ipunoxenue 2

B) IIpodeccuonasibubie 0a3b1 JAHHBIX, HHPOPMANMOHHO-CIIPABOYHbIE CHCTEMBI

1. Dy1eKTPOHHO-0UOJINOTEYHbIE CUCTEMBI:

1.1. ITudporoit oOpazoBarenbHbIi pecypc IPRsmart : aekTpoHHO-0MOIMOTEYHAS CHCTEMa : CalT /
OO0 Kowmmanus «Ait [Tu Ap Menuay. - Caparos, [2024]. — URL: http://www.iprbookshop.ru. —
Pexxum noctymna: ajist 3aperucTpup. noiab3oBateneil. - TeKCT : 3IeKTPOHHBIM.

1.2. O6pazoBarenbHas miatrdopma FOPAWT : 06pasoBaTenbHbIi pecypc, eKTPOHHAs OHOTHOTEKA :
caiitr / OO0 Diextponnoe m3parensctso FOPAWT. — Mocksa, [2024]. - URL: https://urait.ru. —
Pexxum noctymna: 1uis 3apeructpup. moiab3oBaTenei. - TEKCT : 3JIEKTPOHHBIM.

1.3. baza mannbIx «2nekTpoHHas oubnroreka rexundeckoro BY3a (OBC «KoHcynbTaHT cTyaeHTa»)
. 2NEKTPOHHO-OMOmoTeunas cucrema : caiit / OOO Ilomutexpecypc. — Mocksa, [2024]. — URL:
https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexxum gocTyma: ajist 3aperucTpup. Moab30BaTeIe. —
TekeT : ANMEeKTPOHHBIN.

1.4. KoncynpTaHT Bpaya. DIEKTpOHHAs MeIUIMHCKas Oubnmuorteka : 6a3a maHHbIX : caldT / OO0
Beicias mikosna OpraHM3aluy M YIPABICHHs 3APAaBOOXPAHEHUEM-KOMIIIEKCHBI MEIUIIMHCKUI
KoHcanTuHr. — Mocksa, [2024]. — URL: https://www.rosmedlib.ru. — Pexum gocryma: mis
3apEruCTPUP. MOJIb30BaTENEH. — TEKCT : JIIEKTPOHHBIM.

1.5. Bonpiias MeaumuHckas OUOIMOTEKA : NIEKTPOHHO-OnOmoTeunas cucrema : caiit / OOO byxkar.
— Tomck, [2024]. — URL: https://www.books-up.ru/ru/library/ . — Pesxum noctyna: mist 3aperucTpup.
noJsib3oBareseil. — TeKcT : AIeKTPOHHBIN.

1.6. OBC Jlans : anektpoHHO-0nOIMOoTeuHast cucreMa : caiit / OO0 DBC Jlans. — Cankt- [letepOypr,
[2024]. — URL.: https://e.lanbook.com. — Pexum moctyma: [yis 3aperucTpup. mojibp3oBaTenci. — TekcT
: DJIEKTPOHHBIM.

1.7. 3BC Znanium.com : 31eKkTpoHHO-OnOIHoTeuHast cuctema : caiit / OO0 3nanuyM. - MockBa,
[2024]. - URL: http://znanium.com . — Pexxum f0CTyIIa : UIs 3apETUCTPHUP. TOIb30BaTenei. - TeKCT :
3IIEKTPOHHBIM.

2. Koucyabrantllimoc [DnexkTpoHHbI pecypc]: cmpaBouHas mpaBoBas cucrema. /OO0
«Koncynprant Ilmoc» - DnektpoH. naH. - Mocksa : Koncynerantlnroc, [2024].

3. eLIBRARY.RU: nayunas snextponHas Oubnmoreka : cadt / OOO «Haydnas DnekTpoHHas
bubnuorteka». — Mocksa, [2024]. — URL: http://elibrary.ru. — Pexxum moctyma : ajsi aBTOpPHU3.
osib30Baresne. — TEeKCT : 2JEKTPOHHBIN

4. ®enepasibHas rocyiapcTBeHHas HHGopMannoHHas cuctema « HanuonaabHas 3J1eKTPOHHAS
OubamoTexka» : diekTpoHHas OumbOimmoteka : caiit / ®I'BY PI'b. — Mocksa, [2024]. — URL:
https://H36.pp. — Pexxum poctyma : Juis mosib3oBaTenedl HayyHoi OuOmmorteku. — Teker
3JIEKTPOHHBIN.

5. Poccuiickoe o0pa3oBanue : denepanbublii nopran / yupenutens GI'AY «OULTO». — URL:
http://www.edu.ru. — TekcT : 3eKTPOHHBIH.

6. DnexTpoHHasi Oubamoreynasi cucrema Yal'V : monyns «OnektpoHHass 6ubianorexa» ABUC
Mera-ITPO / OO0 «/lata Dxcnpece». — URL: http://lib.ulsu.ru/MegaPro/Web. — Pexxum moctyma :
JUIS TIOJIb30BaTeNe HaydHOH OUOIHOTEKU. — TEKCT : DNIEKTPOHHBIH.

dopma
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	Лабораторная работа № 13. Определение содержания левомицетина с использованием стандартного образца (6 ч).
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	Дополнительная
	учебно-методическая
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