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®-Pabouast mporpamMma JUCHHUIUIAHBI

1. OEJHN U 3AJAYN OCBOEHUA JTUCHUIIJIMHBI:
Ienn ocBoeHUs IMCHUILTTHHBI:
. ®opMupoBaHHEe CHCTEMHBIX 3HAaHUN, HEOOXOAUMBIX B MPAKTHUECKOW JEATENbHOCTH

[

MIPOBH30pa M MCCIIEI0OBATENS JIUIsl aHAJIM3a JICKAPCTBEHHBIX CPEICTB U JAPYrUX OMOIOTHYECKH
AKTUBHBIX BEIIECTB.

2. TloaroToBka TMPOBU30POB K MPO(ecCHOHATFHOMY BBIOOPDY aHAJIMTUYECKOTO METOJa,
000pyIOBaHUS, TPUEMOB KQ4€CTBEHHOTO U KOJIMYECTBEHHOT'O aHAJIH3a.

3. ®opMupoBaHHE YMEHHI BBITIOJHCHHUS WCXOJHBIX BBIYUCICHUN, HMTOTOBBIX pPAaCYETOB C
WCIOJb30BAHUEM CTATHCTUYCCKOW OOpaOOTKM pEe3yJbTaTOB KOJIUYECTBEHHOTO aHAIM3a,
yMEHH 0(OPMIIEHHUS TPOTOKOJIOB aHAJIH3A.

3agaum 0CBOEHHS JUCIUIIINHBI
1. O3nakoMileHHE C MCETPOJIOTUICCKUMU OCHOBAMHU XUMUYCCKOI'O aHAaJIM3a, TUIIAMH peaKHI/Iﬁ n

IIPOLIECCOB B aHAJIMTUYECKON XUMHUH, UX OCHOBHBIMHU 3aKOHOMEPHOCTSIMU;

2. ®opmupoBaHME MPEACTABIEHUM O CBA3M AHAIMTUYECKUX CBOMCTB COCJUHEHMH ¢
IIOJIOKEHUEM COCTABILIIOIIMX UX 3JeMeHTOB B llepuoguueckoit cucreme asnementos JI.1.
Meunpeineesa.

3. O3HakOoMJIEHME C OCHOBAMH M TEOPETUUYECKUMH, IPAKTHUYECKUMH BO3MOXHOCTIMHU
IPaBUMETPUU, TATPUMETPUHN, UHCTPYMEHTAIBHBIX METOJ0B KOJMYECTBEHHOTO aHAJIN3a.

4. ®opMupoBaHHE  MPEACTABJICHMH O  COBPEMEHHBIX  (HU3MKO-XMMMYECKHX  METoAax
KaueCTBEHHOI'0 M KOJIMYECTBEHHOI'O aHAJIN3A.

5. O3HaKOMJIEHHE C AHAJIUTUYECKUMHU BO3MOXKHOCTSAMH IEKTPOXUMUYECKHX, ONTHUYECKUX U
XpoMaTorpauuecKux METO0B aHAIN3A.

6. ®opMHupoBaHNE HABBIKOB OOpAaOOTKM pe3yJbTaTOB Kaue€CTBEHHOIO M KOJMYECTBEHHOIO
aHaJM3a U pacyeTa Mo SKCIEePUMEHTANbHBIM JIJaHHBIM U NP BBIMOJIHEHUH WHAWBHUIYaTbHBIX
3a7laHUN.

2. MECTO JUCIUIIVIMHBI B CTPYKTYPE OIOII:

Jlannas yueOHas IuCUUIUIMHA BKiItoyeHa B paszaen bl. Jucnumimzel (Monynu) ydueOHOro
pabouero mmana OIIOIl no HampaBieHuio moAroToBku crenuanuctoB 33.05.01 dapmanus u
OTHOCHTCS K CIIEIUAIBHOMY ITUKITy 0a30oBoii ero wactu (b1. b19. Anaimtudeckas Xxumus).

[lo nmoruke mOCTpOEHUST W COACPKAHUIO [aHHAs JUCHUIUIMHA CBSi3aHA C JIPYyrUMU
JUCUMITMHAMH U3 0a30BOM yacTu mpodeccruoHanmbHOro mukia: «Heopranwueckas XUMHS»,
«Duznyeckas xumus», «Komnouanas xumusy, «Marematuka»y u «®Pusukay. [Ipu oOydeHuu
HEOOXOAMMBI 3HAHUS, YMEHUS U HABBIKH, OJIyY€HHbIE B COOTBETCTBYIOLIMX MPAKTUKYMaX.

3. NEPEYEHb IINIAHUPYEMBbBIX PE3YJbBTATOB OBYYEHUSA 11O
JUCHUIIVIMHE MOAYJI0), COOTHECEHHBIX C IINIAHUPYEMBIMHA
PE3YVJIBTATAMH OCBOEHHUSI OCHOBHOH NPO®ECCHOHAJBHOM
OBPA3OBATEJBHOM MTPOI'PAMMBI
BrImycKkHUK crenuanuTeTa JOJDKEeH 00JalaTh CIASHYIOMUMH 00menpodecCHoHaTbHBIMU
KOMIIETEHIIUSIMU:

OIIK- 1 CriocoOeH MCIoab30BaTh OCHOBHBIC XHMHYECKHE U (PU3UKO-XUMHUUYECKHE METO/IbI
Ui pa3paOOTKW, HUCCIENOBAHUI W SKCIEPTH3bl JIEKAPCTBEHHBIX CPEACTB, H3TOTOBJICHUSA
JIEKapCTBEHHBIX MPENapaToB.
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Koa u naumenoBanue

IlepeyeHb MIAHMPYEeMBbIX Pe3yJabTATOB 00y4eHUs 110

peanu3yeMoi AUCHUILINHE (MOYJ/II0), COOTHECEHHBIX C MHINKATOPAMH
KOMIIETCHIIUH AOCTHKeHHs KOMIIeTeHIHU I
OIIK 1- Cuoocoben | 3uarb: IlpaBunma TexHuku Oe3omacHOCTH Tmpu paboTe B
UCIIOJIb30BaTh XMUMHYECKOIl TabopaTopuu U ¢ GU3NYECKol annapaTypoi;

OCHOBHBIE XHMHUYECKHE
U (pU3HKO-XMMHUYECKHE
METO/IbI IOE:
pa3paboTKH,
UCCIICIOBAaHUN u
HKCIEPTU3BI
JIEKapCTBEHHBIX
CPEACTB, W3rOTOBJICHUS
JIEKapCTBEHHBIX
penaparos.

YcerporictBo u IIPUHLIUIIBI paboThI COBPEMEHHOI'0
71a00paTOpHOro 060PY0BaHMUS;

OcCHOBHbIE METOABl KAUECTBEHHOIO M  KOJUYECTBEHHOI'O
aHa/IN3a;

IIpuMeHeHne OCHOBHBIX ITOJIOKEHHUM TEOPUU PACTBOPOB, YUCHUS
0 XMMHMYECKOM paBHOBECHH, XHMHMYECKOM KHHETHKE, KaTaJlu3e,
aZicopOLMU B aHAJTUTUYECKOM XUMHUU.

YmMmers: [lonb3oBaThes gabopaTopHbIM 00opyaoBaHueM. Cobuparthb
OpOCTEHIINE  YCTAaHOBKM  JUIi  IpPOBEIEHHs  J1abopaTOPHBIX
WCCIICIOBAHNH;

Jo3upoBath 1m0 00BbEMY KHJAKHE MpenapaTtbl € MOMOIIbIO
OIOPETOK U MUIETOK;

O1OupaTh CpenHIO MpoOy, COCTAaBIATH CXEMbl aHAJIM3a,
IIPOBOJIUTH KAaUECTBEHHBIH M KOJMYECTBEHHBIM aHaIN3 BEUIECTB, B
Ipeaesax MCIOJb30BAHHUS OCHOBHBIX IIPUEMOB M METOOB,
IIPEYCMOTPEHHBIX IPOrPaMMOM ;

[IpoBoauTh pasfeneHne KaTUOHOB M AHMOHOB XUMHUYECKUMH
METOAAMY;

l'oToBUTE M CTaHIAPTU3UPOBATH PACTBOPHI
peareHToB;

BriOupats ONTUMAJIbHBIN METOJ
KOJINYECTBEHHOTO aHaiau3a BEILIECTBA,
COOTBETCTBYIOIIME (PU3NYECKUE MPUOOPHI U annapaThl;

YcraHaB/IMBaTh  KOJIMYECTBEHHOE  COAEPIKAHHE
TUTPUMETPUUECKUMU U PU3NKO-XUMHUYECKUMHU METOaMU;

[IpoBOINUTE KOIMYECTBEHHBIE PACYETHI.

Baagers: Merononorueii BpIOOpa  aHAIUTHYECKOTO METOJa
aHal3a B 3aBUCHMMOCTH OT AHAIMTHYECKUX 3aJad U OOBeKTa
aHaJIN3a,

TexXHUKOW BBIIIOJIHEHHUS OCHOBHBIX AHAJMTUYECKUX OIEPALMI
IIPY Ka4€CTBEHHOM M KOJINYECTBEHHOM aHAJIN3€ BEIIECTBA;

HaBbixamu paboThl ¢ IpocTeHIMMH IPUOOPAMU U HaBBIKAMU I10
IIOCTAHOBKE U IIPOBEICHUIO aHAJIN3A.

HapblkaMu aHanM3a ¥ UHTEPIPETALUU PE3YIBTATOB XMMHUECKUX
SKCIIEPUMEHTOB U HAOIIOACHHH .

AHAJIUTUYCCKHUX

Ka4eCTBEHHOT' O u
WCIIONB3YS

BCIICCTB
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4. OBIIASI TPYIOEMKOCTD TUCIHUATIJINHEI

4.1. O0beM AUCHATIUIHHBI cocTaBseT 11 3aveTHbix exunun (5,5 3a4. ex. - 3
ceMecTp M 5,5 3a4. el - 4 cemecTp)
4.2. O0beM TUCUMILIMHBI IO BUaM yuyeOHoi pa6oTsl (B yacax) - 396

KounuecTBo yacoB (¢popma o0yueHust )
Bua yueOHoii padoThl Bcero no B 1.4. mo cemecTpam
TJIAHY 3 4

1 2 3 4
KonTakTHas pabota
00yJarommXxcs ¢ 252/12*[78** 108/6* 144/6*[78**
nperojaBareieM B
cootBeTcTBHM C YII
AynurtopHbie 3aHaTus: | 216/12*/78** 108/6* 108/6*/78**
JICKIHU 72/4%[26** 36/2* 36/2*/26**
JIaGopaTopHbie 144/8*[52** 72/4* 72/4*[52**
paboTHI
CamocrosTenbHas 144 90 54
pabota
dopma Tekyuiero TECTUPOBAHUE, TECTUPOBAHUE, TECTUPOBAHUE,
KOHTPOJISI 3HAHUH U KOJUJIOKBHUYM KOJUIOKBUYM KOJUIOKBUYM
KOHTPOJIS
CaMOCTOSITEIIbHON
paboTHI.
Bunst 3K3aMEH
MIPOMEXYTOYHOU 36 3ayer 36
aTTECTAllUH - 3aYeT,
9K3aMEeH
Bcero gacos 1o 396/12*/78** 198/6* 198/6*/78**
JUCITUTUTAHE

* - KOJINYECTBO YaCOB, IPOBOJUMBIX B MHTEPAKTUBHON popme

** KOJIMYECTBO YACOB B CIIydae HEOOXOAMMOCTH MCIIOJIB30BaHMS B Y4eOHOM Ipoliecce
YaCTHUYHO/UCKJIIOUUTENFHO JAUCTAHIIMOHHBIX O0pa30BATENbHBIX TEXHOJOTUUA C MPUMEHEHUEM

QJICKTPOHHOI'O O6y‘leHI/I${.
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4.3. Coaep:xxanue TUCUMILIMHBI (MOaYyJis.) PacnipenesieHue 4acoB 1o TeMaM U BHAaM

yueOHo# padoThI:
dopma 00yueHus: _o4YHas

Bunbl yueOHbIX 3aHATHIH ®dopma
AynuropHbie TeKyLIero
3aHATHS CamocTo  gopTposs
JlaGopa | 3ansaTHA [51- SHAHMI
Ha3zBanue pa3nesnoB u tem Bcero TOPHbIE | B HHTEP TeJIbHas
Jexumn padoThl AKTHBHOI padoTa
, t¢opme
NpaKkTu
KYMBI
1 2 3 4 5 6 7
Pa3znen 1. O0mme TeopeTHYeCcKHe OCHOBBI AHATMTHYECKOH XMMUU. XUMUYECKHE METOAbI
aHaJIu3a
1. Beenenue B mpeaMer 16/4* 4 8/4* 4* 4 TECTUPOBAHHE
aHAJTMTHYECKAsT XUMHUSI.
Mertonbl pa3aenenus u
KOHUEHTPUPOBAHMS BELIECTB B
AHAJIMTUYECKOU XUMUMU.
2. I'ereporennsic paBHOBecus B | 44 6 12 - 26 | TecTHpOBaHHUE,
CHCTEME 0CaJI0K-HaChIIICHHBIN KOJUIOKBUYM
pacTBOp MaJIOPacCTBOPUMOrO
AIEKTPOJIUTA U UX POJIb B
AHAJIMTUYECKOW XUMHUHU.
KauecTBeHHBIN aHAIN3.
3. KucnoTtHo - ocHOBHBIE 18 6 - 12 TECTUPOBAHMUE,
paBHOBECHS B aHAIUTUYECKON KOJUIOKBUYM
XUMUH.
4. KoMIuiekcHbIe COeIMHEHUS B 6 2 - 4 TECTUPOBAHHUE,
AQHAJMTUYECKON XUMUMU. KOJUIOKBUYM
5. PaBHOBecHE B 10 4 - 6 TECTUPOBAHHUE,
OKHUCJIUTENIbHO- KOJUIOKBUYM
BOCCTAHOBUTEIHHBIX CHCTEMAX.
5. KonnuecTBeHHBIN aHANN3. 12 2 4 - 6 TECTUPOBAHHUE,
['paBuMeTpHsL. KOJUIOKBUYM
7. TutpuMeTprIeCKIe 92/4* 12 48/4* 4 32 | TecTHpOBaHMUE,
METO/bl aHAJIU3A. KOJUIOKBUYM
Bcero B 3 cemectpe 198 36 72 6 90

Pa3znen 2. UncTpymMenTanabuble ((hU3uK

o-ngnqecmle) METOJAbI aHAJJIMU3A.

1. OGuias xapakTepucTHKa 10 4 - - 6 TECTUPOBAHUE,
¢u3.-XUMHUYECKUX METOJI0B KOJIJIOKBUYM
aHaim3a. MeTposoruueckue
XapaKTEePUCTUKH (PU3UKO-
XMUMHUYECKUX METO/I0B
aHanusa.
2. DIEeKTPOXUMHUYECKHE METOIbI TECTUPOBAHMUE,
AHAJTN3a 60/2* | 12/2* 28 2 20 | KOJUTOKBHYM
dopma 5u358
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3. OnTudeckue METOIbI 66/4* 10 36/4* 4 20 TECTHPOBAHHE,
aHajmn3a. KOJUIOKBUYM
4. Xpomarorpaduueckue TECTUPOBAHUE,
METO/Ibl aHaAJIM3a. 16 8 4 - 4 KOJJIOKBUYM
5. Kunetnueckue MeTOIbI 10 2 4 - 4 TECTUPOBAHMUE,
aHajm3a. KOJIJIOKBUYM
Bcero B 4 cemectpe 162 36 72 6 54

Hroro 360 72 144 12 144

5.CONEP)KAHUE JUCIUAJINHBI

Paznen 1. O0mme TeopeTHYeCKHe OCHOBbBI AHAJIMTHUYECKON XUMUHM. XMMHYECKHE
MeTO/Ibl aHATH3A

Tema 1. BBenenne B mpeamMeT aHajauTH4yecKass Xumusi. Meroabl pa3iejieHUst M
KOHIIEHTPUPOBAHMS BelleCTB B AHAJTUTHYECKOH XUMHH .

Ananumuyeckaa Xumua U XUMUYECKUll aHaau3. 3a7add U METOJbl aHAIUTUYECKOM
xumMuu. OCHOBHBIE pa3Jlelbl COBPEMEHHON aHAJIMTHUYECKOW XMMHMHU. MeTosa aHanu3a BEIECTBA,
OCHOBHbBIE XapaKTEpUCTHUKU METO/AO0B aHaiu3a. Meronuka aHanu3a. Buabl m stamsl aHammsa.
KadecTBeHHBIN W KOJNMYECTBEHHBIM aHalW3. XUMHUYECKHE, (DU3HMYECKHEe W OHOJIOTHYECKUE
METOJbl aHanu3a. Makpo-, MUKpO- U yibTpamMuKpoaHanu3. OCHOBHbIE TpeOOBaHUS K METOAaM
aHanM3a: mpeaen  OoOHApyXKeHHs, W30UpATENbHOCTh, CHEUU(DUIHOCTh, TMPABHILHOCT,
BOCIIPOU3BOAUMOCTb, SKCIIPECCHOCTb.

Ananumuyeckue npusHaKu eeuwjecmeé U aHalumuyeckue peaxyuu. TUIIBI
AQHAJIMTUYECKUX pEaKIUil W peareHTOB. XapaKTepUCTHKA YYBCTBUTEIBHOCTH aHAIUTHYECKUX
peakuuii (mpemensHOe pasz0aBieHHWeE, TpeneibHAas KOHLEHTpAalMs, MHUHHUMAIbHBIA 00BbeM
IIpeaeabHO Pa30aBIIEHHOIO pacTBOpa, Mpeaes oOHapyX eHHs, MOKa3aTellb YyBCTBUTEIbHOCTH).
CniocoObl TOBBINIEHUS YYBCTBUTEIBHOCTH M U30MPATEIEHOCTH METO/0B.

Memoowvl oonapyrcenua u udenmughuxayuu 3anadu 1 BHIOOpP MeToJa OOHAPYKEHUS U
UACHTUDUKALMN XUMHUYECKUX coeduHeHui. MneHTuukanus aTtoMoB, HOHOB M BEIIECTB.
JpoOHbIif U cucTeMaTHUecKuil aHanu3. OU3n4ecKkue MeTobl OOHAPYKEHUSI U UJIEHTUPUKAIIUU
HEOPraHUYECKUX U  OPraHMYEeCKHX BeUIECTB. MHUKPOKPUCTAIIOCKONNYECKUH  aHaJIU3,
MUPOXUMUYECKUM aHain3 (OKpallMBaHWE IUTAMEHH, BO3TOHKA, OOpa3OBaHHME IIEPJIOB).
KanenbHblii aHanm3. AHanu3 pacTUpaHHEM [OPOLIKOB. XpomaTorpaguueckue METOMAbI
KayeCTBEHHOTO aHaiM3a. ODKCIPECCHBIM KayeCTBEHHBI aHalu3 B 3aBOJACKUX U IIOJIEBBIX
ycnoBusx. [IpuMeps! mpakTHUECKOro MPUMEHEHUS METOJIOB OOHAPYKECHUS

IlIpoooomoop u npodonodozomoexka. OCHOBHBIC CTaAUM XMMHYECKOTO aHaim3a. BwiOop
METOla aHaiM3a U cocTaBieHMe cxeM aHamm3a. IloaroroBka ofpasma K - aHaiMsy.
[IpencraBuTenbHOCTh MPOOBI, Mpoda U OOBEKT aHanmu3a; mpoda W MeToj aHamusa. DakTopsl,
00yCJIOBIIMBAIOIIME Pa3MeEP U CIIocod oTOopa MmpeAcTaBUTeIbHONU MpoObl. CroCOObl MOTydeHUS
MPECTAaBUTENILHOM TpPOOBl TBEpPABIX, JKUIKAX W Tra3oo0pa3Hbix BemectB. OTdop mpod
TOMOT'€HHOTO0 U T€TEPOreHHOI'0 COCTaBa. Y CTPOWCTBA M NPHEMBI, UCIOJIb3yeMble IpU O0TOOpE
po0; mepBuyHas 0bpaboTka u xpaHneHue npod. OCHOBHBIE CIOCOOBI TepeBoia MPoosl B hopmy,
HEOOXOUMYIO JJIsi JAHHOIO BHUJAA aHaIW3a: PAacTBOPEHUE B PA3IMYHBIX CpeAax; CIEKaHUeE,
CIIaBJICHHE, PA3JIOKEHUE MO JEHCTBHEM BBICOKHX TEMIIEpaTyp, JaBJICHUSI, BHICOKOYaCTOTHOTO
pas3psina; KOMOMHHpOBAHHE pa3IMYHBIX MPUEMOB; OCOOCHHOCTH PA3JIOKEHUS OPraHMYECKUX
coenuHeHU. CrocoObl yCTpaHEHUs W YyyeTa 3arpsA3HEHUH U NOTepb KOMIIOHEHTOB IpHU
poOOIOAT OTOBKE.
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Tunvt xumuyeckux peakyuii U RPOUECCo8 ¢ AHATUMUYECKOU XUMUU

OCHOBHBIE TUIIBI XUMUYECKUX PEAKIHI B aHAIUTUYECKOW XHUMHH: KHUCIOTHO-OCHOBHBIE,
KOMILUIEKCO00pa30BaHusl, OKUCICHUSI-BOCCTAaHOBIIEHUS. VIcronb3yeMble MPOLECChl: OCaXIeHue-
pacTBOopeHHe, OJKcTpakuus, copOuus. KOHCTaHTBI paBHOBECHs pEAaKUMH U  IPOIECCOB:
TEPMOJMHAMUYECKAs, KOHIIEHTPAlMOHHAs U YCJIOBHAas KOHCTaHTbl paBHoBecus. (CocTosHue
BEILECTB B UJ€ATbHBIX U pealibHbIX cucTeMax. ColbBaTalusl, HIOHU3ALIMS, TUCCOIAIHS.

CkopocCTh peakuuii B XMMHUYECKOM aHanu3e. beicTpble 1 MenieHHble peakun. DakTopsl,
BIUSIONIME Ha CKopocTh. KaTamuzaTtopbl, HHTHOUTOPHL. ABTOKATAaJUTHUYECKUE PEaKIUU.
[Ipumepsl ycKkOopeHHs M 3aMEMJIEHUs PeaKUHUid U MPOIECCOB, MUCHOJIb3YEMbIX B XHMUYECKOM
aHaJu3e.

Opzanuueckue peazenmaul 6 XUMU4ecKoM aHaau3e

OyHKUMOHANBbHO-aHanuTHUeckue rpynnsl  (PAID). BuusHue o0med CTpyKTypsl
OpPraHMYECKUX PEareéHTOB Ha UX CBOWCTBA. Vcmosib30BaHME TEOpUM AHANOTMM M «MATKUX» U
(OKECTKUX» KUCJIOT ¥ OCHOBaHUI JIIsl 00BbsCHEHUH 1€l CTBUS OpraHMYECKHUX PeareHToB.

OCHOBHBIE THIIBI COEOUHEHHI, O0pa3yeMbIX C ydacTHEM OPraHHMYECKHUX pPeareHTOB.
Xenatel, BHYTPUKOMIIJIEKCHBIE  COEIUMHEHUS. BaxHelline oOpraHuuyecKue pearcHTHhI,
IIpUMEHsIEMbIE 11 OOHapy>KE€HUS U ONpPENEJCHUS HOHOB METAJUIOB, JJII MAacKUPOBaHUSA U
JNEMaCKUpPOBaHHUs, DA3ACICHUs. BO3MOXKHOCTM HCIOIB30BAaHHUS OPraHMYECKUX pEarcHTOB B
pa3IMYHBIX METOJIaX aHaINU3a.

Memoowt pa3zdenenus u KOHUEHMPUPOBAHUA GEU{€CME 6 AHAIUMUYECKOU XUMUU.
OcHoBHbIC  TIOHsATUS  (pa3desneHWe,  KOHIIEHTpuUpoBaHue,  KodpduimueHt  (dhakTop)
KOHIIEHTpUpOBaHUs). OCHOBHBIE METOAbl pa3felieHuss U KOHLIEHTPUPOBAHUSA (METOJIbI
WCIapeHusl, SKCTPAKIUS, U30MpaTebHas aicopOLusi, OTTOHKA (AMCTUIIIISIM S, BOSTOHKA), 30HHAS
IJ1aBKa, JJIEKTPOXUMHUYECKHE M XpoMaTorpaguueckue MeETOJbl), MX pOJib B XHUMHUYECKOM
aHaJm3e.

BeiGop MeTonoB pasmeneHus M KOHIEHTpHpoBaHus. CoueTaHHE METOAOB paslelieHHs U
KOHIIECHTPUPOBAHUA C  METOJaMHU  OmNpeleneHus; TulOpuaHele  MeToAbl. OCHOBHBIE
KOJIMYECTBEHHBIE XapaKTEPUCTUKN METOOB Pa3/ie/IeHNs U KOHLEHTPUPOBAHUSI.

Memoowt ocasxcoenusn u coocaxcoenus. lIpuMeHeHe HEOPraHUYECKUX U OPTaHUYECKUX
peareHToB Ayisi ocaxkaeHus. CriocoObl pa3/ieseHusl yTeM YCTaHOBJIEHHS Pa3IUYHBIX 3HAYCHHM
pH, o0Opa3zoBaHMs  KOMIUIEKCHBIX  COCOIUHEHMH WM  TIPUMEHEHUS  OKHCIHTEIbHO-
BOCCTAHOBUTEJIbHBIX pEaKUUW. ['pynmnoBble peareHTbl U MPEIbsABIseMble K HUM TpeOOBaHUS.
XapakTepUCTUKN MaJIOpaCTBOPUMBIX COEIMHEHUH, HauboJIee YacTO MCIOJIb3yEMbIX B aHAJIM3E.
KoHueHnTprpoBaHue MHKPO3JEMEHTOB COOCAXIACHHUEM Ha HEOPraHWYECKMX U OpPraHUYeCKuX
HOCUTENAX (KOJIJIEKTOpax).

Memoowt rxkcmpakyuu. TeopeTHUyecKUe OCHOBBI METOJOB. 3aKOH pacIlpeieleHHUs .
Knaccudukanus skcTpakiiMoHHBIX IporeccoB. CKOPOCTh 3KCTpAaKUHUU. THUIBI 3KCTPAKIIMOHHBIX
CUCTEM. YCIIOBHSI DKCTPAKIMHU HEOPraHWYECKUX U OPraHUYECKUX COCOUHEHUH. PeskcTpakuus.
[Ipupoga m XapakTEepUCTHKa SKCTpAareHTOB. Pa3neneHue »31€MEHTOB METOAOM JKCTPAKLHH.
DKCTpakIIMOHHOE paBHOBecue. 3akoH pacnpeneneHuss Hepucra —Ilunoa. KoucranTa
pacnpenenenus. Crenenb u3BieueHus. Dakrop pas3nesieHus ABYX BEIIECTB. Y CIOBHS
pas3zenieHusi IByX BelIecTB. BimsHue pa3nuuHbX (aKTOPOB HA MPOLECCHl IKCTPAKIUU: 00BEM
AKCTpareHTa, 4ucio sKcrpakuuii, pH cpeabl u T.1. OCHOBHBIE OpPraHUYECKHUE pPEAreHTHI,
HCIOJIb3yEMBbIE I Pa3/ielIEHUs JIEMEHTOB METOAOM JKCTpakuuH. CeleKTHBHOE pas/iesieHue
3JIEMEHTOB METOJIOM M0A0Opa OpraHWYecKHX pacTBopuTesei, usmeHenus pH BogHoii ¢a3bl,
MacKHpoOBaHMUs U JeMackupoBaHus. lIpubopel nns skcrpakuuu. [IpuMeHeHHe SKCTpakiuu B
AHAJIMTUYECKON XUMUHU.

Memoowt évloenenusn, pazoenenun u KOHYEHmMpuposanus. Pa3neneHrne conoCTaBUMBbIX
KOJIMYECTB DJIEMEHTOB U OTAENEHHE MajblX KOJIM4YecTB OT Oonpmmx. OAHOCTyNEHYaThle |
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MHOrOCTyIeHuYaTble mpoueccsl pasaeneHus. Koncrantel pacnpenenenus. Kosdduuuent
pactipenenenusi. Crenenb  u3BnedeHus. Kooadpounuent paspenenus.  Koadoumuent
KOHLIEH TP POBaHUS.

Tema 2. I'ereporeHHble paBHOBECHS B CHCTEMe OCAJI0K-HACHILIECHHBIN pacTBOp
MaJI0PACTBOPUMOIO JIEKTPOJINTA U UX POJIb B AHAJIUTHYECKOI XMMHH.

Ilpoueccor ocasxrcoenun u coocaxcoenusn. llonstue o npupoge oOpa3oBaHUs OCAIKOB.
Ocanku u ux cpoiictBa. Cxema obpa3oBaHus ocaaka. Kpucrananueckue U aMOpHbIE OCAIKHU.
VYcrnoBus MOJydeHUS KPUCTAUNIMYECKHMX M aMOP(HBIX OCaJKOB. ['OMOreHHOE OcaXKIeHHeE.
3aBUCHUMOCTb CTPYKTYpbl OcCaJka OT €ro WHIWBUIYaJbHBIX CBOMCTB (pacTBOPUMOCTH,
MOJIIPHOCTH MOJIEKYJT) U YCJIOBUN OCak/1eHUs (KOHIIEHTPALMU OCaXKAAEMOI'0 MOHA U OCaIUTENs,
COJIEBOr0 cocraBa pactsopa U pH, temmepaTypsl). 3aBUCUMOCTb (POPMBI OCazka OT CKOPOCTH
0o0pa3oBaHMs MEPBUYHBIX YacTHUIl UX pocTa. IlomyueHune u npoMmbiBaHHE OCaJKOB. BimsHue
pasuYHbIX (AKTOPOB HA MOJHOTY OCaKIEHHs OCAaIKOB M MX pacTBopeHue. CrapeHue ocajka.
IIpuunHbl 3arps3HeHuss ocanka (COBMECTHOE OCaXKIEHUE, COOCAXKIEHHUE, IOCIEeNyIolIee
ocaxxzenue). Kinaccudukanus pasianyHbIX BHJIOB COOCAXJIEHHUS (azcopOuusi, OKKIIO3U,
nzomoppusm). IlonoxuTenbHoe U OTPULIATENIBHOE 3HAUEHUE SIBJICHUS COOCAXKACHUS B aHAJIU3E.

PactBopumMocTb. CrniocoObl BBIpa)KE€HUS PACTBOPUMOCTH MaJIOPACTBOPUMBIX CHJIBHBIX
NMEKTPOIUTOB. PAKTOPBI, BIMAIOIIME HA PACTBOPUMOCTh OCAJKOB: TEMIIEpPaTypa, MOHHAs CUIIA,
JieficTBUe OJHOMMEHHOTO MOHA, PEeAaKIMU MPOTOHM3ALMHU, KOMIUIEKCOOOpPAa30BaHUs, OKHCIIECHUS -
BOCCTaHOBJICHUS, CTPYKTYpa ¥ pa3Mep YaCTHLL.

PaBHOBecue B cucreme pactBop - ocanok. IlpousBeneHue pacTBOpUMOCTH
MajopacTBOPUMOIO CUIIBHOT'O 3JIEKTPOJIMTA. Y CJIOBUS 00pa30BaHUs 0CaJKOB MaJIOpaCTBOPUMBIX
CWJIBHBIX 3JIEKTPOJIUTOB. [[poOHOe ocaxaeHue U aApoOHOE pacTBOopeHHE ocalkoB. [lepeBon
OJIHAX MaJOpacTBOPHUMBIX 3JIEKTPOJIMTOB B Jpyrue. BimsHME MOCTOPOHHUX 3JIEKTPOIUTOB Ha
pPacTBOPUMOCTh  MaJIOPACTBOPUMBIX CHJIBHBIX 3JIEKTPOJMTOB (JI0OABOK DJIEKTPOJIUTA C
OJTHOMMEHHBIM HOHOM, J00aBOK IMOCTOpPOHHEro (MHAUG(EPEHTHOTO0) SIEKTPOIHUTA. e CTBUE
OJHOUMEHHOIO HOHA, PpEaKUMH TMPOTOHU3ALMH, KOMIIJIEKCOOOpa30BAaHMS, OKUCIIECHMS -
BOCCTaHOBJIEHMS, CTPYKTYpa M pa3Mep 4acTHII.

Teopemuueckue ocHnoévl Kauecmeenno2o auanuza. Knaccupuxanus MeToI0B
KauyeCTBEHHOr0 aHaiu3a (OpOOHBIH W CHUCTEMaTUYeCKUH, MakKpo-, MOJIYyMHKpPO-, MHUKpPO-,
yIbTpaMHUKpOaHaJIn3). AHAJIMTHUYECKUE PEAKIMU U PEeareHThl, UCI0JIb3YEMbIE B KaUECTBEHHOM
aHanu3e (crenuduyeckue, CeIeKTUBHbIE, TPYNIOBbIE). Mcrnonbp3oBaHNe KaUEeCTBEHHOIO aHaJIM3a
B XMMHUYECKOM aHaJH3e.

KayecTBeHHBI aHAIM3 KATHOHOB U aHMOHOB. AHAJIUTHYECKas KiIaccu(uKalus KaTHOHOB
0 TpyHmaMm: cepoBOJOpoAHAas (CyiabduIHas), KUCIOTHO-OCHOBHAs, aMMHauyHO-(pochaTHas.
OrpaHu4eHHOCTh JT1000H Kiaccu(UKaIMy KaTHOHOB 1O rpynmaM. JIpoOHBIN 1 cucTeMaTH4ecKuit
aHaJm3.

KucnotHo-ocHoBHasl kiaccu(ukanys KaTHOHOB 1o rpynnaMm. CucteMaTudecKuil aHamu3
KaTHOHOB IO KHCJIOTHO-OCHOBHOMY METONy. AHAJIMTUYECKHE PEAKUUU KATUOHOB Pa3IMYHBIX
AQHAJIMTUYECKUX TPYIIIL.

KayecTBeHHBII aHAJIN3 aHUOHOB. AHATMTUYECKAsI KJIACCU(PUKALMS aHUOHOB I10 TPYyIIIaM
[0 CIIOCOOHOCTH K 00pa3oBaHMIO MAaJOpacTBOPUMBIX COEAMHEHHH, I10 OKHCIMTEIbHO-
BOCCTAHOBUTEIBHBIM  CBOMCTBAM.  AHAIUTHUYECKHE  PEAKIUUM  AHUOHOB  PA3JIMYHBIX
AHAJMTUYECKUX IpyII. MeTobl aHaIn3a CMeCcel aHMOHOB Pa3JINYHbIX AHAJIUTUYECKUX TPYyIII.

Tema 3. Kucj10THO - 0CHOBHbIE PABHOBECHS AHAJIUTHYECKO XUMMHU.

Kucnommno-ocnosenvie peaxyuu. CoBpeMEHHbIE MIPEACTaBICHMS O KHCIOTax U
ocHoBaHMsAX. Teopust bpencrena-Jloypu. PaBHOBecme B cucTeMe KHUCIOTa - CONPSKEHHOE
OCHOBaHHE - pacTBOpHUTENb. KOHCTaHTBI KHMCIOTHOCTM W OCHOBHOCTM M MX IIOKa3aTeJH.
[loBeaeHue 3J1EKTPOIUTOB U HEIJIEKTPOIUTOB B PACTBOPAX.
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Teopuss ebas-Xrokkens. OOmiasi KOHIIGHTpallUss U aKTUBHOCTH MOHOB B PacTBOpE.
Koadpdunuentsr aktuBHOocTH. MOHHas cuna pactBopa. BimsHue MOHHOW cuilbl pacTBOpa Ha
K03 (G GHUIMEHThl aKTUBHOCTH MOHOB.

Bpruncnenuss pH pacTBOpOB KHUCIOT M OCHOBAaHMM, MHOIOOCHOBHBIX KHCJIOT U
OCHOBaHHUM, CMECH KHCJIOT U OCHOBaHHUM.

Kucnorasle 1 OCHOBHBIE CBOMCTBa pacTBOpuTeiel. [IpoTronmuTHyeckue paBHOBECHUS B
Boge. Koncranta aBTOmpoTOonm3a. BimsHME TPUPOABI pAacTBOPUTENS] HA CHIY KHUCJIOTHI H
ocHoBaHus. Husenupytouwmii u auddepenunpyromuii 3¢p¢GexTsl pacTBOPUTES.

KucmoTHO-0CHOBHOE paBHOBECHE B MHOTOKOMITOHEHTHBIX CHCTEMaX.

I'mpponu3. KoHncranTa u ctenenpb ruaponun3a. Berancnenue 3nauennii pH pacTBopoB coneit
MO/ABEPTIIUXCS TUAPONIU3Y (THUAPOJIM3 aHUOHA CIA0OW KHUCIOTHI, THAPOIU3 KAaTHOHA Ci1adoro
OCHOBAHMSI, THIPOJIN3 COJIU, COJIEprKalllell KATHOH CJ1a00ro OCHOBAHUS M aHHOH C1a00l KHCIIOTBI).

KucnoTHO-0CHOBHBIE paBHOBECHSI B MHOTOKOMITIOHEHTHBIX CUCTEMAX.

Bydepnbie pacTBOpsl M uX cBoiicTBa. Beruucienue pH OydepHbIx pacTBopoB: OydepHbIe
CHCTEMBI, coJepkaliue ciaadyio KHCIOTY U ee collb, ciaboe OCHOBaHHME M ee conb. bydepnas
eMKocTh. Mcnonb3oBanue OypepHbIX CUCTEM B aHAJIM3E.

Tema 4. KoMnieKkcHbIe cOeINHEHHUS B AHAJINTHYECKOH XUMUM.

Peakyuu komnaexcooopazoseanus. TUNbI KOMILIEKCHBIX CO€MHEHU, HCIIOJIb3YEMbIX B
aHanuTU4eckol  xumuu. Krnaccudukanus KOMIUIEKCHBIX —COEIMHEHUH IO  XapakTepy
B3aMMOJICHCTBUS I[IEHTPAJIbHBIM HMOH (KOMILJIEKCOOOpa3oBaTeib) - JIMTAHM, 1O OAHOPOIHOCTU
JUTaHJa W [EHTPaJbHOTO HOHA: BHYTpUC(EpPHBIE KOMILIIEKCHI W HWOHHBIE aCCOILUATHI
(BHemHEchepHBbIE KOMIUJIEKCHl M HOHHBIC TMapbl); OJHOPOIHOJIUTAHAHBIC M CMEIIaHOJIMTaHHBIC,
moJIMsAIepHbIe  (TEeTEepONONMsIIepHbIe W ToMonosmsnepHbie). CBOWCTBA  KOMIUJIEKCHBIX
COCIMHEHUM, UMEIOIINE AHAJMTUYECKOE 3HAYECHHE: YCTOMYMBOCTh, PAaCTBOPUMOCTh, OKpacka,
nerydectb. CTymeHuaToe KOMIIJIEKCOOOpa3oBaHUE.

PaBHOBecHsT B pacTBOpax KOMIUIEKCHBIX CO€AMHEHHI. KOHCTaHTBI yCTOMYMBOCTH
(crymenuateie u OOIIME) M KOHCTAHTHI HECTOMKOCTH KOMILJIEKCHBIX COCAMHEHUN, (QYHKIIHS
oOpa3oBaHmsi (CpeqHEe JIMTAHTHOE YHCJIO), (YHKIHS 3aKOMIIJIEKCOBAHHOCTH, CTENEHb
o0pa3oBaHMsI KOMILJIEKCA. YCJIOBHBIC KOHCTAaHTHI YCTOMYMBOCTH KOMIUIEKCOB. DakTopsl,
BIUSIONIME Ha KOMIUIEKCOOOpa3OBaHME: CTPOCGHHE LIEHTPAJIbHOTO aroMa M JIUTaHJa,
KOHIIEHTpaIusi KOMIOHEHTOB, pH, MoOHHas cuna pactBOopa, Temmneparypa. Krnaccuduxanus
KOMIUIEKCHBIX COECAUHEHUIN MO TEPMOJAMHAMUYECKON U KMHETUYECKOW YCTOMYMBOCTH. BiusHue
KOMILJIEKCOOOpa30BaHUs HAa PACTBOPUMOCTb COEAMHEHHH, KHCJIOTHO-OCHOBHOE paBHOBECHUE,
OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIM MOTEHIMAJI CUCTEM, CTaOWIM3AlMIO PA3IUYHBIX CTeleHen
OKHCIIeHUs AeMeHTOB. CrocoObl MOBBIIIEHUS! YYBCTBUTEILHOCTH U CENIEKTUBHOCTH aHAU3a C
MCI0JIb30BaHUEM KOMIIJIEKCHBIX COEIUHEHU.

[IpumeHeHne OpraHMYEeCKHX PeareéHTOB B aHATUTHYECKON XMMHUHU. BiusHue CTPyKTYpbI
OPraHMYEeCKUX pEareHTOB Ha WX CBOWCTBa. Peaknuu, OCHOBaHHBIE Ha 00pa30BaHUU
KOMIUJIEKCHBIX COEIMHEHHH MeTauioB. Peakuum 0e3 ydacTus KOMIUJIEKCHBIX COEIUHEHUMA
METaJUIOB: 00pa3oBaHUME OKpAIIEHHBIX COEJMHEHUW C OTKpPhIBAEMBIMU BEILECTBAMM;
o0pa3oBaHME OPraHUYECKUX COCAUHCHUM, O0JaJaronMX CHenu(PUIecKUMU CBOWCTBAMH,
WCIOJIb30BAaHWE OPraHUYeCKUX COEAMHEHUN B KaueCTBE HMHAUKATOPOB B TUTPUMETPUUYECKUX
METO0/1aX KOJIMYECTBEHHOI O aHaJIM3a.

Tema S. PaBHOBecHe B OKHCIHTEIbHO-BOCCTAHOBUTEIbHBIX CHCTEMAX

OKuciumenbHoO-60CCMAHOBUMENbHBIE  PeaKyuu B AHAINTUYECKOW  XMMHH.
DnexTpoaHblil moTeHnuan. YpaBHenue Hepucra. CtanmapTHBIH U (QOpMasbHBINA MOTEHIIUATBL.
OKHCIIUTETbHO-BOCCTAHOBUTEIILHbIE MOTEHIMAJIbI penokc-mnap (pemokc-moTeHIuaNbl,
AEKTPOJHBIE OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC TOTEHIUAIbI).

[Torennman peakiuu (JIEKTPOABMIKYIIAS CHJIA PEAKINH). BIusHuE 27eKTPOCTaTHY €CKIX

dopma 9u358



MuHHCTEPCTBO HAYKH U BbICIIEro oOpa3oBanus PO

o . Dopma
VI1bIHOBCKUIi roCy1apCTBEHHbIH YHHUBEPCUTET

®-Pabouast mporpamMma JUCHHUIUIAHBI

U XMMHMYECKHX B3auUMOJCHCTBMM Ha mnoreHuuan. CBsA3b KOHCTAHTHl paBHOBECUA CO
CTAaHJAPTHBIMM IOTEeHIHaJaMu. HamnpaBieHne peakuuu OKHMCIEHHS M BOCCTAHOBJICHHS.
@®axTophl, BIUSIOLUIME HA HANPaBICHUE OKUCIMTENIbHO-BOCCTAHOBUTENIBLHBIX peakiui. [myOuna
MIPOTEKAHUS OKHCIUTENBHO-BOCCTAHOBUTEIILHBIX PEAKIIHI.

OCHOBHBIE HEOPraHMYECKUE M OpPraHUYECKME OKHUCIUTEIM U BOCCTAaHOBUTEINH,
IIpUMEHSIEMbIE B aHaiu3e. MeToApl MpenBAPUTENBHOIO OKHUCIEHUS M BOCCTAHOBJICHHUS
OIpPEAENIEMOr0 KOMIIOHEHTa. VICIoap30BaHNE OKUCIMTENBHO-BOCCTAHOBUTENIBHBIX PEAKLIUN B
XUMHUYECKOM aHAJIN3E.

Tema 6. KonnuuecTtBeHHblil ananus. I'paBumerpus

Beeoenue ¢ xonuuecmeennwiii ananui. Knaccuukamuss MeTOIOB KOJIWYECTBEHHOTO
aHanmm3a. TpeOoBaHUs, TPEABIABIAEMBbIC K PEAKIMSIM B KOJINYECTBEHHOM aHAJIH3E.

I'pasumempuueckuii memoo ananuza. CyIHOCTb T'PaBUMETPUYECKOTO aHaJIN3a,
peuMylIecTBa U HeJocTaTku Merona. Knaccudukanus MeTonoB rpaBUMETPUYECKOT0 aHaJN 3a.
IIpsiMble 1 KOCBEHHBIE METOBI ONperelieHus. BaxHelme opraHMuecKue U HEOPraHUYECKHUE
ocanutenu. TpeboBaHUs, NIPeAbIBIsAEMble K OCAJUTENI0, IPOMBIBHON kuakocTH. OOmas cxema
onpeneneHuil. TpeboBaHus K ocaxaaeMoil u rpaBuMeTrpuueckoil opmam. M3menenus cocrasa
0CaJKa IpU BBICYIIMBAHMM W INPOKAaJMBAaHUM. PacdeTel B IpaBUMETPUYECKHX OIPEICICHUSIX.
[Torpemnocty B rpaBUMETPUYECKOM aHaIM3€e. TepMOrpaBUMETPUYECKUI aHAII3.

IIpyHLIMIIBI BECOBBIX ONpEAEICHUN. AHAIUTUYECKHE BEChl. UyBCTBUTEIBHOCTh BECOB U
ee MareMatudeckoe BbIpakeHue. dakTopbl, BAUAIOLIME HA TOYHOCTh B3BEIUIMBaHUA. TeXHUKa
B3BEILUBAHMUS.

[Ipumepsl NpPaKTUYECKOTO INPUMEHEHHsS TIPAaBUMETPUYECKOrO METOAA  aHajau3a.
OmpeneneHne 3JI€MEHTOB B BUAE OKCHIOB. OmpeneneHue Kanbuus M Maraus. OnpeneseHue
Cepbl, rajOreéHOB B HEOPraHMYECKMX M OPraHMYECKUX COENMHEHMsX. PasnmmuHbple MeToabl
onpeznenenus ¢pochopa u kpemHus. [IpuMeHeHHEe OPraHUYECKUX PEAreHTOB JIS ONpEAETICHUS
HUKeIA, KoOanbTa, IMHKA U MarHusl.

Tema 7. TuTpuMeTpruecKHe MeTOAbI AHATHU3A

Tumpumempuueckue memoowvt ananusa. OCHOBHBIE TOJIOKEHUS TUTPUMETPUUIECKOTO
aHanu3za. OCHOBHbIE MOHSTHUS (QJIMKBOTA, TUTPAHT, TUTPOBAHHME, TOYKA HKBUBAJICHTHOCTH,
KOHEYHasi TOYKA TUTPOBAHMS, WHIAUKATOp, KpHUBas TUTPOBAHMS, CTENEHb OTTUTPOBAHHOCTH,
ypoBeHb THUTpoBaHus1). TpeOoBaHMs, NpPEABABIAEMbIE K pPEAKUUSIM B TUTPUMETPUUYECKOM
aHanmuse. Krnaccudukanus METONOB TUTPUMETPUUECKOIO aHajIn3a: KHUCIOTHO-OCHOBHOE,
OKHUCJIMTEIIEHO-BOCCTAaH OBUTEIIBHOE, OCaJIUTEIBHOE, KOMILIEKCUMETPHYECKOE u
KOMILIEKCOHOMETPUUYECKOE TUHTPOBAHHUE.

OcHOBHbBIE IIPUEMBl TUTPUMETPHUUECKUX OIpEeNIeHUI: MpsMoe, 0OpaTHOE, KOCBEHHOE
tutpoBaHue. CriocoOsl onpeeneHus (OTAeIbHbIX HaBECOK, AIMKBOTHBIX 4acTeH).

CriocoObl  BbIpaKEHMSI KOHLEHTpPALMH B TUTPUMETPUUYECKOM aHaiau3e (MOJIsipHas
KOHIIGHTpals, MOJSpHAs KOHLEHTpalus HKBHUBAJIEHTAa, TUTP, TUTPUMETpUUYECKUN (aKTOp
nepecuera (TUTP MO ONPEASIsIEMOMY BEUIECTBY), MOMpPaBOUYHBIN K03(] purment). PeakTussi,
IPUMEHSEMblE B THUTPUMETPUUYECKOM aHanu3e [lepBUYHBIE CTAaHAAPTHI, TPEOOBaHHS K HUM.
®ukcananbl. Bropuunbie cTangapThI.

MeTtons! YCTaHOBJIEHHUSI KOHEUHOU TOUYKH TUTPOBAHUS (BU3yalbHBbIE,
MHCTpYMEHTaJbHbIE). BUABl KPUBBIX TUTPOBAHUS M MNPUHIUINBI UX MocTpoeHus. Ckadok
TUTPOBaHMS. TOUYKa SKBUBAJIECHTHOCTH U KOHEYHAsl TOYKA TUTPOBAHMSL.

TunoBple pacdyeTsl B TUTPUMETPUYECKOM aHaim3e. Pacuer Maccel cTaHAapTHOIO
BELIECTBA, HEOOXOAUMBIN JJIs1 IPUTOTOBJIEHNS TUTpaHTa. PacueT KOHLEHTpalluu TUTPaHTa IpU
ero craHgaprusanuu. Pacuer Maccel M MacCcoBOM JOIM ONPENENIIEMOro BellecTBa 110
pe3yJibTaTaM TUTPOBAHMSL.

Kucnommno-ocnoenoe mumposanue. CymHOCTh MeTona. OCHOBHBIE pPEAKUUU H
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TUTPAHTBl METOJa. THUIIbI KUCIIOTHO-OCHOBHOIO TUTPOBAHUS (Al[UAUMETPHS, aJIKATUMETPHSL).

WNHnukanuss KOHEYHONW TOYKM KHCJIOTHO-OCHOBHOIO TUTpPOBaHHWs. MHIMKaTOpBl MeTOna
KHCJIOTHO-OCHOBHOT'O THUTpoBaHus. TpeOoBaHUs, NpeabsBiIsieMble K MHAUKAaTOpaM. MexaHu3m
U3MEHEHHS OKPAaCKU KHCJIOTHO-OCHOBHBIX HHJIMKAaTOPOB: MOHHAasA, XpoMOo(opHas M HOHHO-
XpoMoQOpHas TEOPUH MHIUKATOPOB KUCIOTHO-OCHOBHOTO TUTpoBaHus. MuTepBan pH nepexoxna
okpacku wuHauKatopa. Ilokazarens TutpoBanus (pT). IlpaBuno BbIOOpa WHAMKATOPOB.
Knaccudukanus MHAUKATOPOB (MO crocoOy MPUTOTOBJIEHUS, PUMEHEHHs], 0 I[BETHOCTH, I10
MEXaHM3MY B3aUMOJEHCTBUSI C TUTPAHTOM, MO cOCTaBy). [IpuMepbl TUNMHUYHBIX WHAUKATOPOB
KHCIIOTHO-OCHOBHOI'O TUTPOBAHMSI.

KpuBeie kucno0THO-OCHOBHOrO TMTpOBaHusA. Pacyer pH Ha pa3iMuHBIX dTanax TUTPOBaHHS,
MIOCTOPEHHHUE M aHAJIN3 TUIIMYHBIX KPUBBIX TUTPOBAHUS CUJIbHOM KHUCIIOTHI IIENIOYBIO, CUIBHOIO U
c1aboro OCHOBaHUS — KuCI0oTOH. CkadoK TUTpoBaHMs. BiMsiHuE BeIMUMHBI KOHCTAHT KMCJIOTHOCTU
WIX OCHOBHOCTH, KOHLEHTPALMM KUCJIOT WM OCHOBAaHWMW, TEMIIEPAaTypbl, MOHHOM CHIIBI Ha
BEJIMYMHY CKa4yKa Ha KPUBOM TUTpoBaHMs. BbIOOP MHIMKATOPOB 110 KPUBOH TUTPOBAHUS.

OmubK1  KHUCIOTHO-OCHOBHOTO  TUTPOBaHMsS  (IOrPEIIHOCTH,  OOYCIIOBJIEHHbIE
(GU3NYECKUMU H3MEPEHUSIMHU; HHIMKATOPHbIE OLIMOKHM;, KOHLEHTPALMOHHBIE WHIMKATOPHBIE
OoMOKH; COJIEBbIE OLIMOKH), X pacueT U ycTpaHeHue. [Ipumepbl NpakTHUECKOro MpUMEHEHHUSL.

Kucnommno-ocnoenoe mumpoganue 6 HegoOHvix cpedax. OrpaHu4eHre BO3MOKHOCTEN
METOAOB THUTPOBaHUS B BONHBIX pacTtBopax. CyIIHOCT MeToJa KHCIOTHO-OCHOBHOT'O
TUTPOBAaHUS B HEBOAHBIX cpenax. Knaccudukaius pactBoputeseil, NpUMEHIEMBbIX B HEBOJHOM
TUTpPOBaHUM (IIPOTOHHBIE, aIlpPOTOHHbIE). BinsHUEe NpUPOABI pPACTBOPUTENS Ha CUILY
(KUCIIOTHOCTb, OCHOBHOCTb) pacTBOpeHHOro mporoiurta. [lomHora mnporekaHuil peakuuil B
HEBOJIHBIX pacTBOpUTEISIX. DaKTOPHI, ONpENeSolUe BbIOOp MPOTOIMYECKOIO PACTBOPUTEIIS.
[IpumMeHenne KUCIIOTHO-OCHOBHOT'O TUTPOBAHMS B HEBOAHBIX CpElaXx.

Komnnexkcomempuueckoe mumpoeanue. CyniHoctb MeTosia. TpeOoBaHUS K peaKIUsIM B
KomriekcuMmerpun. Knaccudukanuss MeTonoB W uX IpuMeHeHue. HeopraHuueckue u
OpraHMYecKHe TUTPAHTHI B KOMIUIEKCOMETpUH. Vcrionb30BaHNe aMUHOIMOJIMKAPOOHOBBIX KUCIIOT
B KOMIUIEKCOHOMEeTpuH. I[loHATME O KOMIUIEKCOHaTaX MeETaJUIoB. THUTpPaHT MeETola, €ro
MPUrOTOBJIEHUE, cTaHAapTH3ausi. CrocoObl KOMITJIEKCOHOMETPUUYECKOTO TUTPOBAHUS: MPAMOE,
obpaTHoe, KocBeHHOE. CeNeKTUBHOCTh TUTPOBAHMS M CHOCOOBI ee moBbllIeHHs. [lorpemHocti
TuTpoBaHus. OMIMOKU METoa, X MPOUCXOXKICHNE, pacueT, yCTpaHEHHeE.

KpuBble KOMIIEKCOHOMETPUYECKOrO TUTPOBAHMS, MX pacdeT U IOCTPOCHME, aHAIIU3.
BnusHue pazimyHbIX (AKTOpPOB HAa CKAa4OK Ha KpUBOM TUTpoBaHUs (YyCTOWYMBOCTD
KOMIIIEKCOHATOB, KOHIIEHTPALlMU MOHOB MeTalllla M KOMIUIeKCOHa, pH pacTBopa).

NHaukaTopsl KOMIUIEKCOHOMETPUM (METaJUIOXPOMHBIE WHIUKATOPBI), IPUHLHUI UX
NEeUCTBUS; TpeOOBaHUs, MpeIbsBIAEMble K METAJUIOXPOMHBIM HHAMKATOpaM; HHTEpBal
U3MEHEHUs OKpacKu MHAMKATOpoB. BaxHeilmme yHuBepcaibHble M crHeuuduueckue
METaJUIOXPOMHBIE HHIUKATOPHI.

[Ipumepsl IPaKTUYECKOro MPUMEHEHUSI METOAA KOMIUIEKCOMETPUYECKOr0 TUTPOBAHHS.

OKucaumenvHo-60cCmManO8UmM eIbHOE mumposarue. CymHocTb MeToJa.
Knaccuukamuss  OKMCIMTEIbHO-BOCCTAHOBUTENBHBIX ~ METOJOB  TUTPOBaHHs. Y CIOBUS
MIPOBEIEHHUS OKHCIMTEIbHO-BOCCTAHOBUTEILHOI'O TUTPOBAHMs, TPeOOBaHUA, MPEAbsBIIEMbIE K
peakusiM. Buabl OKUCINTEIbHO-BOCCTAHOBUTEIBHOIO THUTPOBaHUS (mpsiMoe, oOpaTHOE,
3aMECTUTENIbHOE) U PacyeThl Pe3yJIbTaTOB TUTPOBAHUSI.

Tutpant, ero mnpurorosiieHue, crangaptuzanus. CrocoObl omnpezeseHHus KOHEYHOM
TOYKU TUTPOBAHUS; MHAUKATOPBI. [lorpemuocty THTpoBaHUs.

WHanukaTtopsl  OKHCIUTEIHbHO-BOCCTAHOBUTENIFHOIO  THTpoBaHusA.  Kiaccudukanus
UHAUKAaTOpOB (oOpaTumble, HeoOpaTuMmble). MHTepBanm H3MEHEHUs OKpackd HHAMKATOpa.
[Ipumepsl OKMCINTENBEHO-BOCCTAHOBUTENIBHBIX MHIUKATOPOB, YACTO NMPUMEHSAEMBIX B aHAJIN3E
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(nudennnamus, GeHaAHTPOIMHOBAS KUCIOTa, PEeppOuH U 1p.).

KpuBble OKHCIUTETFHO-BOCCTAHOBUTEIILHOI'O TUTPOBAHUS: pAaCUeT, IOCTPOCHUE, aHAJIH3.
q)aKTOpI)I, BJIMAKONIUC Ha XapaKTCp KPUBBIX THUTPOBAHUA! KOHICHTpALUA HWOHOB BOJOpOJA,
KOMIIJIEKCOOOpa30BaHue, MOHHAs cuila. BeIOOp MHIMKAaTOpa HA OCHOBAaHUH KPUBOW TUTPOBAHMUS.

I/IH,Z[I/IKaTOpHLIe OIITNOKHU OKHCJIUTCIIBHO-BOCCTAaHOBUTCIIBHOI'O TUTPOBAHMUA, nux
MIPOMCXOXKICHUE, pacyeT, yCTpaHEHHE.

OObmas XapaKTepHCTUKA METO/I0B: MepMaHTraHATOM €TPUUYECKOTO,
JUXPOMAaTOMETHPUYECKOro, HOAMMETPUUECKOro, HOIOMETPHUECKOro, HOAaTOMETPUYECKOro,
OpOMaTOMETHPUECKOTO, HUTPUTOMETPUYECKOTO, EePUMETPUYECKOTO TUTPOBAHHUSL.

[IpuroroBneHnre W craHAapTU3alUs TUTPAHTOB. YCIOBHS IIPOBEACHUS  ONPEIACICHUM.
Omnpenenenne KOHEUHOW TOUKH TUTPOBaHUS. O0OJIaCTh IPUMEHEHMUS.

Ocadumenvnoe mumposanue. CynmHocTh Merona. TpeOoBaHMs, NpenbsABIsSEMblE K
peakiusiM B METOJIE OcaguTeNbHOro TuTpoBaHus. Kiaccudukanuss MeToqoB MO MpPHPOIE
peareHTa, B3aUMOJCHCTBYIOLIEIO C  ONpEAENIsieMbIMH  BelleCcTBaMU  (apreHToOMeTpHus,
TUOLIMAHATOMETPH S, MEpKYypOMETpHus, rekcanuanodeppaTomeTpusi, cyibaToMeTpus,
O6apumetpus). Buapl ocagurenbHoro TuTpoBaHus (mpsimoe, oOpatHoe). OMMOKN OCaAUTEIBHOTO
TUTpoBaHUs. VX MpoUCXOKIEHUE, pacyeT, yCTpaHEHHUE.

KpuBbie ocanuTenbHOrO TUTPOBAHMS, HX pacyeT, IOCTPOEHHUE, aHainu3. BiusHue
pa3nuyHBIX (AKTOPOB HAa CKAYOK TUTPOBAHMS (KOHIIGHTpAIMsl pPACTBOPOB pPEareHTOB,
pacTBOpuMOCTh ocanka U Ap.). CrocoObl oOHapyXKeHHS KOHEUYHOM TOYKH THUTPOBAHHUS.
WHpnukaTopel MeToAa OCaaUTENbHOTO THUTPOBAHMS: OCAaAUTEIbHBIE, METAJUIOXPOMHBIE,
aZICOPOMIIMOHHBIE. Y CIIOBUS MPUMEHEHUS U BBHIOOP aJICOPOIIMOHHBIX MHAUKATOPOB. TUTpPaHTHI
METO/la, UX IPUTOTOBJIEHUE, CTAHJAPTU3ALIMSL.

Pa3nen 2. UncTpymMeHTaNbHBIE (PU3HKO-XUMHYECKHE) METOAbI AHATH3A

Tema 1. O0mas xapakTepucTuka GU3NKO-XUMHYECKHX METOJ0B AHAJIN3a

OcHOBHBIE ~ (PU3UKO-XMMUYECKHE METOABl  aHaiu3a. AHAIMTHYECKUN  CHUTHAIL
3aBHCUMOCTh AHAJIUTHYECKOI'O0 CHTHAla OT KOJMYECTBEHHOro cocTtaBa NpoObl. IloHsTne
X0JOCTOW TpoObl W 3TanoHa. OCHOBHBIE MPHUEMBI, HCIOIb3yeMble B (DU3MKO-XMMHUYECKHX
MeToJax aHaiuza. MeTon TrpaaydpOBOYHOro rpaduka, METOJ CTaHAAapTOB, METOJ J100aBOK.
OcobeHHocTH 1 06J1aCTH TPUMEHEHUsT GPU3NKO-XUMHUYECKUX METO/I0B aHa/IN3a.

OCHOBHBIE METPOJIOTMYECKHE TIOHATUS M IPEACTaBICHUS: H3MEpPEHHE, METOAbl U
cpencTtBa u3MepeHuid, mnorpemHoctd. Knaccudukanus ommuOOK XUMHYECKOrOo U (PU3HKO-
XUMHUYECKOr0o aHainm3a (CucTeMaTH4ecKasi, CiiydaiHas).

Cucrematnueckass omuMOKa, TPOIEHTHas cuUcTeMaTHueckas ommoka. McTrouyHuku
CHCTEMaTHYECKUX OMMUOOK (METOAMYECKHEe, MHCTPYMEHTaJbHble, WHANBUAYaNbHbIE). OleHKa
NPaBUJIBHOCTH PE3yJbTAaTOB KOJMYECTBEHHOTO aHaiu3a (UCIOJIb30BaHHWE CTaHJAPTHBIX
00pa3loB, aHaIU3 MCCIEAYEMOro OOBEKTa JpPYrMMU METOJAaMH, METOA J00aBOK, METOJ
YABOCHHS).

Crny4aifHble OMMOKH.

Hekoropble mNOHATHS MaTeMaTHYECKOM CTaTUCTUKM M UX HCHOJb30BaHUE B
KOJIM4YecTBEHHOM aHajmu3e. CiydaiiHas BelWYWMHA, BapuaHTa, TeHepajbHas COBOKYIHOCTD,
BBIOOpKa, pacnpeneneHue CThIOCHTA.

Cratucruueckas o6paboTKa M MpeICTaBICHUE Pe3yIbTaTOB KOJIWYECTBEHHOI'O aHAIN3a.
3aKkoH HOPMaJbHOTO pAaCHpeneieHus ClydalHbIX ommbok, t- u F-pacnpenenenus. Cpennee,
JUCTIepCHs, CTaHJAapTHOE OTKJIOHeHHe. I[IpoBepka THIIOTE3bl HOPMAIBHOCTH, TUIIOTE3BI
OJHOPOJHOCTU PpE3yJbTaTOB H3MepeHui. CpaBHEHHE AMCIEPCUU U CPEAHMX IBYX METOJ0OB
aHaJM3a.

OneHka METOJOB aHaJu3a 0 YYBCTBUTEIbHOCTH, IPEIEIY OINpEAesIeHUs, TOYHOCTH,
MPaBMWJIBHOCTH, BOCIPOU3BOJMMOCTH U CEIKTUBHOCTH. OIleHKa JOMYCTHMOIO pPaCXOXACHUS
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PE3yIbTAaTOB MAPAJUIEIIBHBIX OIPENEIICHUN.

TpeboBaHus K METPOJIOTMYECKUM XapaKTEPUCTHKAM METOJIOB U METOJUK B 3aBUCHMOCTH
oT o0bekTa M neau aHaiusa. CrocoObl MOBBIIEHHUS BOCIPOM3BOAMMOCTH M IPAaBUIBHOCTU
aHaJIn3a.

Tema 2. J1eKTPOXMMHUYECKHE METO/IbI AHATU3A

OOmias xapakTepUCTUKA HIEKTPOXUMHUECKUX MeTonoB. Kmaccuduxanms. OcHOBHbBIE
y3JIbl TPUOOPOB DIEKTPOXMMHUYECKHX METOJIOB aHaiu3a. OJEKTPOXUMHUYECKHE sTUEHKH.
NHauKaTOpHBIN 3JIEKTPOA U DJIEKTPOJ CPABHEHUS.

PaBHOBECHBIE U HEPABHOBECHBIE IEKTPOXUMHUYECKHUE CUCTEMBI. SIBJIEHN S, BOSHUKAIOIINE
IIpU IPOTEKAHUU TOKA (OMUYECKOE MAaJICHUE HANPSDKEHUS, KOHIIEHTPAllMOHHAs U KUHETHYEecKas
nonspuzanus). llonsgpusanvoHHbIE KpUBBIE W MX  MCIOJb30BAaHME B Pa3IMYHbIX
NMEKTPOXUMHUYECKUX METOMAX.

CpaBHHUTENIbHAsT XapaKTEpUCTHKA YYBCTBUTEIBHOCTH W M30UpaTeNbHOCTH, oOJacteil
IIPUMEHEHUS 2JIEKTPOXUMHUYECKUX METOZ0B.

Ilomenyuomempuueckue memoowl. Honomempus u nomenyuomempuieckoe mumposaHue.

[Torenuuomerpus. Knaccuduxauust MeTonoB  MOTEHIMOMETPUUYECKOTO  aHAJU3a.
CriocoOb! IpOBENEHUSI aHATIN3a B IOTEHLIUOMETPHH.

Ipsamas nomenyuomempus. Vamepenue mnorenuuana. OOpaTtuMble W HEOOpaTHUMBIE
OKHCIIUTENIBHO-BOCCTAHOBUTENILHBIE CUCTEMBI. DJIEKTPOABI B IOTEHIIMOMETPHH, UX Ha3HAUEHUE.
WHauKaTopHbIE 3JEKTPOAbl, TpeOOBaHUS K MHIUKATOPHBIM JJieKTpojaM. TpeGoBaHusA K
3JIEKTpOaM  cpaBHeHHs. I[IpuHIMI JeHCTBUS 3JIEKTPOHOOOMEHHBIX M HMOHOOOMEHHBIX
JJIEKTPOJIOB.

HNonomerpus. Kiaccu¢ukanys  HOHCENEKTUBHBIX  3JEKTPOAOB:  JJEKTPOABl €
TOMOTE€HHBIMU M TE€TepOr€HHBIMU KPHUCTAUIMYECKUMH MeMOpaHaMHU, CTEKJITHHBIE 3JIEKTPOIbI,
3JIEKTPOAbI C TOJBMXHBIMH HOCHTEISIMH, (DEpMEHTHBIE M Ta304yBCTBUTENBHBIC 3JEKTPOJIBI.
IToTeHnMan MOHOCEIEKTUBHOIO IEKTPOAa B OTCYTCTBHE IOCTOPOHHUX HMOHOB. lloTeHuman
HNOHOCEJIEKTUBHOIO  JJIEKTpOJa B MNPUCYTCTBUM  MeMIAIUX  HMOHOB.  OCHOBHBIE
anekTpoxumuueckre  xapaktepuctukun HCD. DOnexktpomnas  dyHkums, kod3pPuUIHEHT
CEJIEKTUBHOCTH, BPEMsI OTKJIMKA, IIPEEII ONPEAEIICHUs TOTEHIIUAI ONPEEISIOIEro HOHa.

CrexnsHHBIA 3JeKTpol. BpiOop cHCTeMBbl 3JEKTPOAOB IS MPOBENEHHUS aHaIW3a.
[Ipumepsl NMpPaKTUYECKOrO0 IPUMEHEHHWS HOHOMETpUU: olpeneiacHue pH, HOHOB MIEIOYHBIX
METaJUIOB, FaJIOr eHU1-HOHOB.

llomenyuomempuueckoe mumposeanue. V3MeHEeHHE DIIEKTPOJHOIO IOTEHIHMANA B
npouecce TUTpoBaHus. CrnocoObl OOHapyXKEHUS KOHEYHOM TOYKM TUTpoBaHHs. Bsibop
MHAMKATOPHBIX 3JIEKTPOAOB Ul XMMHUYECKMX PEAKUUH pPa3HOro THUIMA: KHUCIOTHO-OCHOBHBIX,
OCaXIEHMs, KOMILUIEKCOOOpa30BaHUS, OKUCJIECHUSI-BOCCTAHOBJIECHUS. [IpuMepsl NMpakTHYecKOro
npuMmeHenus: TurpoBanue QochopHoii, cMecel CONIHOM M a30THOH, CONSIHOM U YKCYCHOM
KHCIIOT B BOJAHO-OPraHMYECKUX cpenax. OnpeneneHue MOAUI0B U XJIOPUIOB IIPU COBMECTHOM
NpUCYTCTBUHM.  VCHoOnb30BaHHE  OKUCIMTEIBHO-BOCCTAHOBUTEIBHOIO  TUTPOBAHMUA  JUIA
OIpENIETIEHNs] HOHOB METAJVIOB Pa3HbIX CTENEHEH OKUCIEHMUS.

dnekmpoxumuueckue mMemoovl, OCHOGAHHbIE HA U3MEPEHUU IIEKMPONPOEOOHOCU.
Konoykmomempus.

Teopernueckue OCHOBBI METOJla. OCHOBHBIE Y31bl IpubopoB. KoHaykTomerpuueckas
suerka.  YaelpHas  JJIEKTPOIPOBOAHOCTb.  (DaKTOpbl,  BIMSIONIME HAa  YACIBHYIO
AJIEKTPONPOBOAHOCTh. DKBHUBAJIEHTHAS 3JEKTPOINPOBOJAHOCTh U MOJBUKHOCTH MOHOB, (PAKOpHI,
BIIMAIOIIME Ha DKBUBAJICHTHYIO JJIEKTPOIPOBOAHOCTh. YpaBHeHHME Koubpayila, ypaBHEHHE
Omn3zarepa.

[Ipsimass xkonaykToMeTpus. IIpueMbl HaXOXKICHHUS HEU3BECTHOW KOHLEHTPALUU: METOJ
rpaJyupoBOYHOrO rpaduka, pacueTHolii Meton. Konnykromerpuueckoe TuTtpoBanue. Kpusbie
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KOHJyKTOMETPUUECKOr0 THUTpOBaHMS. DaKTOpbI, BIUAIONIME HA YETKOCTh HM3JIOMAa Ha KPHUBBIX
KOHJTyKTOMETPUUECKOTO TUTPOBAHHUS.

Anexmpoxumuyeckue memoobl, 0CHOGAHHbBIE HA UIMEPEeHUU cUibl moka. Kynonomempus

Teopetnuyeckue ocHoBbl MeTona. 3akoH dDapanes. CriocoObl onpeeneHus KOIudecTBa
anekTpuuectBa. l[Ipsimas KyJloOHOMETpHS W KOCBEHHas (KyJIOHOMETPUUYECKOE THTPOBAHME).
Kynonomerpusi mpu mOCTOSSHHOM TOKE M IMOCTOSIHHOM TMOTeHIMane. BHeumHsas U BHYTpEHHSS
reHepaLus KYJIOHOMETPUYECKOT O TUTPAHTA. TurpoBanue ANEKTPOAKTUBHBIX u
ANIEKTPOHECAKTHBHBIX ~ KOMMOHEHTOB.  OmpenerneHne  KOHEYHOW  TOYKM  TUTPOBAHUSL
[IpenmymiecTBa U OrpaHUYCHHS] METOAA KYJTOHOMETPUYECKOrO TUTPOBAHUS IO CPaBHECHUIO C
JIPYTUMH TUTPUMETPUUYECKUMH METOaMHU.

Bonvmamnepomempuueckue memoowt. Knaccuueckan nonapozpagus.

CymHOoCTh ¥ OCOOEGHHOCTH  BOJBTAMIIEPOMETPUHU,  KJIACCH(PHUKALMUS  METOMOB.
DOnexkTpoXxuMuyeckue  sueiku. VHAMKATOpHBIE  3JIEKTPOABL,  MOJSPU3ALMS  BIIEKTPOAA.
[IpeumyiiectBa ¥ HENOCTaTKU PTYTHOrO »3jekTpona. lIpuMeHeHue TBEpABIX 3JIEKTPOIOB.
[lonyyenue m xapakTepucTHKa BOJbTaMIepHOW KpuBoM. KoHIeHCAaTOpHBIM, MUTPAIIMOHHBIN,
mupoy3uonnelii  Toku. IlpenensHblit  aud¢y3uoHHbE  TOK.  COBpeMEHHbIE  BUAbBI
BOJIbTAMIIEPOMETPUU: TIpsiMasi U WHBEPCUOHHAS, MEPEMEHHO-TOKOBAs; XPOHOAMIIEPOMETPHS C
JMHEHHON pa3BepTKOM (ocHuiutonoasporpadus).

[Monsporpadus. KauecTBeHHBIN aHamu3. YpaBHEHHE MOISIPOrpaduuecKoil BOIHBI
WnbkoBuua - ID'eiipoBckoro. IloreHinuman mnonyBosiHbl. DaKTOphI, BIUAIONIME HA BEJIUYUHY
MOTEHIIMAA [TOJIYBOJIHBI.

KommuectBennbli ananu3. YpaBHeHue WMinbkoBuua. SIBieHMS, HCKaXKAKOIIUE BHJ
MOJIIPOTPaMM.

WNHBepcuonHast BoOJbTaMIiepoMeTpusi. MeETOoabl KOHIIGHTPUPOBAHUS OMPENEIIIEMOTrO
3JIEeMEHTa Ha 3JeKTpojie. JloCTOMHCTBA nepea IpyruMu METOIaMH.

Amnepomempuueckoe mumpoganue. CynmHocts Merona. MHIUKATOPHBIE 3JIEKTPOJIBI.
Br16op moTeHImana HHAUKATOPHOTO JIEKTPO/a. AMIEPOMETPUUYECKOE TUTPOBAHKUE C OJHUM U
JBYMSI TIOJIIPU30BAHHBIMHU SJICKTPOIaMH. BHUIBI KPUBBIX TUTPOBAHUS.

Tema 3. OnTu4yeckne MeTObI AHATU3A

O6mmii npunnun wmetoga. Kiaccuduranus ONTHYECKUX METOAOB aHanmm3a (10
M3y4aeMbIM OO0BEKTaM, IO XapakTepy B3aUMOJCHCTBUS HJIEKTPOMATHUTHOTO H3IYUYEHUS C
BEI[ECTBOM, IO HCMOJB3YeMOH 00JIaCTH 3JIEKTPOMATHUTHOTO CIIEKTpa, IO MPUPOJIE
SHEPreTUUYECKUX N1EPEXOI0B).

Cnexmpockonuueckue memoovt ananuza. CHEKTp SJIEKTPOMArHUTHOIO H3Iy4YEHUS.
OcHOBHBIE  TUIBI  B3aUMOJEWCTBUS  BemlecTBa ¢  u3iaydeHueM.  Kraccudukanus
CIIEKTPOCKOMUYECKUX METOMIOB 10 sHepruu. Knaccuukanus creKTpoCKOMUYEeCKUX METO/I0OB Ha
OCHOBE CIIEKTpa 3JICKTPOMArHUTHOTO M3IIydeHHs (aTOMHas, MOJEKYJspHas, aOCopOIMOoHHAas,
SMHUCCHOHHAs! CIIEKTPOCKOIHMS).

Cnektpsl aToMoB. OCHOBHBIE U BO30YXKJICHHBIE COCTOSHHUSI aTOMOB, XapaKTepPUCTUKH
COCTOSIHUNA. DHEpPreTuuecKue Nepexoibl.

CnekTpbl MOJEKYJ; HMX OCOOEHHOCTH. CXeMbl 3JIEKTPOHHBIX YPOBHEH MOJEKYJIbI.
[IpencraBienue O TMOJHOW SHEPrUM MOJIEKYJ KaK CYMMBbI JJICKTPOHHOW, KOJeOaTeIbHOH M
BpalllaTeJIbHOW. 3aBUCUMOCTb BUbI CIIEKTPA OT arperaTHOr0 COCTOSIHUS BEILECTBA.

Memoobt amomnoil onmuuecKkoii CheKmpoCcKoOnuu

Amomno-s3mucuonnvil Memod. ICTOUHUKN aTOMU3AIMU U BO30YKAEHHs (aTOMHU3aTOPHI).
Nx ocHOBHBIE XapakTepuCTUKU. DPU3NUECKHME M XUMUYECKHE NPOLECChl B aTOMU3ATOpax.
KayecTBeHHBI M KOJIMYECTBEHHBIM AaHAIU3 METOJOM aTOMHO-DYMHUCCHOHHOM CHEKTPOMETPHH.
MeTtponoruueckre XapakTepUCTHKU U aHATUTHYECKUE BOZMOKHOCTH

Memoowvt monexyaapruoi onmuueckoii (Y@, euoumoit u UK) cnexmpockonuu
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Monexynspuas abcopoyuonnas cnexmpockonusi (cnexkmpogomomempus). CyIIHOCTh
merona. LlBer u cmektp. CBS3b XHMHUYECKOM CTPYKTYpPbl COEIMHEHHUS € abcopOLMOHHBIM
criekTpoM. CriocoObl MOTy4eHHs] OKpaIIeHHBIX cOeAMHEHUN. POTOMETpUUYECKUE aHATMTUY ECKUE
peareHTbl, TpeOoBaHUs K HUM. DYyHKIIMOHAIBHBINA aHAIN3 MO KOJeOATEeIbHBIM U 3JIEKTP OHHBIM
CIIEKTpPaM.

OcHoBHBIE 3aKOHBI cBeronorjomeHns. OObEIWHEHHBIH 3aKOH CBETOIOIJIOIICHUS
Bbyrepa-JlamGepra — bepa. OTKIOHEHHsI OT 3aKOHA, WX MPUYUHBI (XUMHUYECKUE; TEMIIEepaTypa,
3¢ deKxThl, 00yCIOBICHHBIE PACTBOPUTENIEM; PACCESIHUE CBETa; MOHOXPOMATU3ALUS U3TYUCHHUS).
OnTHueckas MIOTHOCTh U CBETOMPOIYCKaHUE, CBA3b Mexay HUMU. Koapduiuent nornomenus
CcBeTa M KOI(PQUIMEHT MOrameHuss — MOJIIpHBIM M yAeldbHbId. CBSA3b MEXAY MOJISIPHBIM
K03 durmenTom morameHuss 1 Ko3QGUIUEHTOM TorjomeHus ceeta. [lonsTne 06 HCTHHHOM U
KKYyLIEMCS MOJISIPHOM KO3 (QHUIMEHTE TMOIJOIIEeHNs. AHaJIUTUYECKHE BO3MOXHOCTH U
METPOJIOTUYECKUE XapAKTEPUCTUKU (HOTOMETPUYECKUX METOJOB aHAIN3A.

CriocoObl  ompeneneHrs KOHILIEHTpAalMMU BemecTB. V3MepeHHe BBICOKHX, HU3KHX
ONTUYECKHUX II0THOCTEN (AuddepeHranbHblii MeTon). AHAIN3 MHOTOKOMIIOHEHTHBIX CHCTEM.
doTOMETpHUYECKHE aHATUTUYECKUE PEAreHThI; TPEOOBAHUS K HUM.

Memoowi abcopoyuoHHo20 amanusa: KOJIOpUMETpU, doToKoIOpUMETPHS,
cnekTpoporomerpusi. OCHOBHBIE Y3JIbl M OOIIMI MPUHLIMII pabOThl IpUOOPOB abCOPOLMOHHON
CIIEKTPOCKOMHH, METObI AP parMUpOBaHUs.

Buzyanvnas xonopumempus. Meton cTaHAApTHBIX CEpUi, METOJ YpaBHUBAHUSI OKPACOK,
MeToj1 pazbaBiienus. Ux cymHocts. [IpuMeHeHne B aHaIM3E.

domoxkonopumempus, pomoanekmporonropumempus. CyITHOCTb METO/I, TOCTOUHCTBA U
HE/0CTaTKH, IPUMEHEHHUE.

KommnuectBennsiit poromerpuueckuil ananus3. OCHOBHbIE ATambl U BBIOOP YCIOBUI
(oTomMeTpruUecKoro ornpenenaeHus (BbIOOp (POTOMETPHUECKON pEaKIMM, aHATUTHYECKON JUIMHBI
BOJIHBI, KOHIIEHTPAIlMM PAcTBOPA M TOJIIMHBI IOIVIOUIAIOIIErO CJIOs, UCIOJIb30BAaHUE PACTBOPA
cpaBHeHus1). OCHOBHBIE JTambl MpOBeNeHUs QoTroMerpuueckoro aHaimmsa. OmnperneneHue
KOHIICHTpAIlMN aHaJH3UPYEMOro pacTBOpa: METOJ T'paAyHpOBOYHOrO rpaduka, METO OIHOTO
CTaHJapTa, OIpelelieHue KOHIEHTPAllUU MO MOJApHOMY (MM yIenbHOMY) K03 UIIMEHTY
MoramnieHus, MeTo 100aBok ctanaapra. OnpeneneHue KOHIEHTPAlU HECKOIbKUX BEIEeCTB MpU
UX COBMECTHOM IPUCYTCTBUM: (POTOMETPUUECKUI aHATIU3 IBYXKOMIIOHEHTHBIX CMECEH.

Cnexmpogomomempus. CylmHOCTb METOJA, JOCTOMHCTBA U HEAOCTATKHU. llorpemHnocTu
CIEKTPOOTOMETPUYECKOr0  aHalu3a, MX  I[pupopa,  ycrpaHenue.  IlpubGoper B
CIEKTPO(GOTOMETPHUH. [Ipumenenue MeToza JUISL HcCIe10BaHus peakuuii
(KOMITIIEKCOO0pa30BaHUs, MPOTOJUTUYECKUX, arperauu), COMPOBOXKIAIOIIUXCS H3MEHEHHUEM
crekTpoB noruomieHus. CriekTpohoTOMETPUYECKII aHaN3 IBYXKOMIIOHEHTHBIX CMECEH.

DOTOMETPUUECKOE U CIIEKTPOPOTOMETPUUECKOE TUTPOBAHUE.

Tema 4. XpomaTtorpaguueckne MeTOAbl AHAJIN3A

CymHocTh  XpoMaTorpau4ecKuX METOJOB aHanu3a. [loHSATHE O TOABUXKHOM W
HenoaBWXKHOU (azax. Kiaccudukamuss METOJOB IO arperaTHOMy COCTOSHHUIO TOJBHMIKHON H
HEMOABMKHOH (ha3, 0 MEXaHU3MY Pa3/eNIeHHs, 10 TEXHUKE BHITIOTHECHHS.

TI'azosasn xpomamozpagusa. CopOEHTHI W HOCUTENH, TpPeOOBaHHS K HHUM. MeXaHH3M
pasgenenus. OOnacTh mHpUMEHEHHUs Tra3oBod Xxpomarorpaguu. OCHOBHBIE TEOpPETHUECKHE
MOJIXO/Ibl: TEOpUsl TEOPETHUECKUX TapesoK U KHHeThdeckas Teopusi. OCHOBHBIE MapameTpsl
XpOMAaTOrpaMMBlI.

Kuokocmuan xpomamozpaghus. Bunp! xxuakoctaor xpomarorpaduu. [Ipenmyiiectsa
BBICOKO9( (heKTUBHOM XUIKOCTHON XpomaTorpadpun (BOIKX).

YcnoBust ~ mpoBeNeHHS ~— XpomaTtorpaguueckoro — aHanm3a.  KauecTBeHHBId  H
KOJIMYECTBEHHBIN XpoMaTorpadudeckuii ananus. Metoa abcomoTHOI KaauOpoBKH, TpUMEHEHHE
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OTHOCHUTEJIBHBIX MOMPABOYHBIX KOA((PULIHMEHTOB, METOJ BHYTPEHHEH HOpMallM3allud, METOJ
BHYTPEHHHI'O CTaHAApTa.

Tema 5. Kunernueckue MeToAbI aHAJIN3A

CyImHOCTh KMHETHMUECKUX MeTOJ0B. KaTanuTuueckuil M HeKaTaIUTUYECKUN BapHaHTbI
KMHETHYECKMX METOAOB; HUX UYBCTBUTEIBHOCTb U CEJIEKTUBHOCTb. THUIBI HCIOJIB3YEMBIX
KaTAIUTUYECKUX U HEKATaJIUTHUECKUX PEAKIIMiA: OKMCIICHNUS -BOCCTAHOBIJIEHUS, 0OOMEHa JINTaH 0B
B KOMIUIEKCaX, IIPEBpAaIleHUs  OpPraHMYECKUX  COCAUHEHHH, (OoTOXHUMHUYECKHe U
¢bepmenTaTuBHBIE peakiuu. CrocoObl onpeaeneHrs KOHLIEHTPAUK 10 JaHHBIM KMHETHYECKHX
n3mepeHui. [Ipumepsl pakTHYeCKOro MpUMEHEHHUS.

Tema 6. CoBpeMeHHOE COCTOSIHHE M MNEPCHEKTHBBI PA3BUTHA AHAJIMTHYECKOM
xuMud. OCHOBHbBIE 00bEKTHI AHAJIU3A

OOBEeKThI OKpY)KaOILIEl Cpelbl: BO3AYX, IPUPOAHBIE U CTOYHBIE BOABI, IIOUBbI, JOHHbIE
OTJIOKEHMsI. XapaKTepHble OCOOCHHOCTH M 3aJ]aul MX aHaJIn3a.

['eonornueckne oOOBEKThl. AHAIW3 CUIMKATOB, KapOOHATOB, KEJE3HbIX, HUKENb-
KOOQJIbTOBBIX Py, HOIMMETAIMYECKUX PYI.

Meramibl, crouaBsl M ApPyrMe INPOAYKTBI METAJUypPrHY€CKOM IPOMBIIUIEHHOCTH.
OmnpeneneHue 4YepHbIX, IBETHBIX, PEAKHUX, OJAropoiHBIX METAJVIOB M aHAJIW3 UX CIUIABOB.
AHanu3 HeMeTa/NIMYeCKMX BKJIIOYEHHM U OIpeAeleHue Tra3000pa3ylolux IpuMmeceil B
MmeTtainax. KoHTposs MeTamnyprudeckux Npou3BOoJCTB.

Heopranuueckue coequHEHMs, ONpPENEIEHUE B HUX OCHOBHBIX KOMIIOHEHTOB,
IIPUMECHBIX U JIETUPYIOIINX MUKPOIJIEMEHTOB.

¥ B cmydae  HEOOXOAMMOCTH  HUCHOJIb30BaHUS B ydeOHOM  mpolecce
YaCTUYHO/MCKIIIOYUTENIFHO JHUCTAaHIIMOHHBIX 00pa30BaTEeNIbHBIX TEXHOJOTHH, oOumii 00bEéM
yacoB (3.e.), ycraHoBlieHHbI YII HampaBieHHs] MOATOTOBKHM CHELMAIMCTOB MO JAMCLUUILIMHE
ocTaércs HEM3MEHHBIM U peaju3yercs B MOJHOM oObéMe. JIeKIMu NpoBOASTCA B pexXUME
BHJICOKOH(epeHIny, ladopatopHble paboTel B ¢opme pacué€THo-Tpadudyecknx padoT u
WHAMBUYaIbHBIX 3a1aHuii B JOUC.

6.

7.JIABOPATOPHBIE PABOTHBI, IPAKTUKYMBbI

Paznen 1. O0mme TeopeTHYeCKHE OCHOBbI AHAJIMTHYECKON XMMHUHM. XHMHYECKHe
MeTO/Ibl AHAIH3A

Tema 1. BBegeHue B npeMeT aHATUTHYECKAs] XUMHUSL.

JlabopaTopHas padora Ne 1. [Ipuembl paGoThl ¢ XMMHU4YECKOM MepHOii mocynoi (4 4).

eab padoThi:

1. OrtpabotaTh HaBBIKM pabOTHl ¢ XMMHUYECKOH MEpPHOM IOCYAON: MEpHbIE KOJIObI, MUIETKH,
OrOpeTKH.

2. Hayuurtbcs kanubpoBaTh MEPHYIO TIOCYTY.

Conep:xanue padoThbI:

1. TlomyuuB y mperojaBaTess 3alaHue U O3HAKOMHUBIIUCH C METOJAMKON pabOThl C XUMHYECKON
MEpHOU MOCY10M OTpabOTaTh HABBIKM HAMOJIHEHUSI MEPHOTO COCYJa KUAKOCTHIO TOYHO J0
METKH.

2. OmnpenenuTb UCTUHHYIO BMECTUMOCTh IMUMETKH U OIOPETKH KaluOpOBaHUEM.

Pe3syabTarsl JadbopaTopHoil padoTbi: OTYET MPEIOCTABISETCd B MUCbMEHHOM BHUIE U
JIOJDKEH COJlepkaTh KpaTKOE OMHMCAaHHE XOAa paboThl, pacuyeTHYI0 4YacTh M BBIBOJBI IO
pabore.

B pe3ynbTaTe BbINOJIHEHUS 1a00paTOPHON pabOThI CTYACHT JOJDKEH:

3Hatb: OcCHOBHBIE MpaBUiia TEXHUKH O€30MacHOCTH M IpaBMiia pabOThl CO CTEKISHHOU
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MOCYI0M.
Ymerb: KamubpoBaTh MEpHYIO OCYY.
Baanernb: TexHHKON BBINOJHEHHS! OCHOBHBIX aHAIUTUYECKUX ONEpalMil IPU Ka4eCTBEHHOM
Y KOJIMYECTBEHHOM aHAJIN3€ BEIIECTBA.
Bomnpocs! k Teme:

1. Kakue nmpaBuia TeXHUKH 0€30MACHOCTH CIEAyeT COOMI0AaTh B XUMHUYECKHUX JIA00OPATOPUSIX J0
Hayaja, BO BpeMs IIPOBEICHUS U 110 OKOHYAHHUH dKCIIEPUMEHTA?

2. IlpaBuna paboTHI ¢ KHCIOTAMU: 3aIIMTHBIE CPECTBA, KaK HY>)KHO paboTaTh, 4TOOBI N30ekKaTh
HECYACTHBIX CJIY4aeB, ICUCTBUS B CIy4dae MPOJIMBA KHCIIOTHI, 0KOT'OB (BBl XUMHYECKUX
O’KOT'OB), MEpBI OKa3aHUs EPBOI ITOMOIITH.

3. IlpaBmia paboOTHI CO CTEKJITHHOM MOCYIOH: KaK MPaBUIbHO 00paIaThCs CO CTEKJITHHON
II0CY/10H, YTOOBI €€ He pa30uTh U N30eXaTh IOPE30B, BUJIbl KPOBOTEUEHUM U MEpbl OKa3aHUs
MIEpBOM TOMOIIIH.

4. TlpaBuia paboTHI C AIEKTPUIECKUMU MPUOOpAMU: 3aLIUTA OT MOPAKEHUS IITEKTPUUECKUM
TOKOM, IIpaBHJia OOpaIeHHs C 3JEKTPOHATpEeBaTEIbHBIMH IPUOOPAMH.

5. Kak knaccuunmpyrorcst XauMu4ecKre peakTUBHI 11O CTENeHU YHCTOThI? Kakue ycrnoBHbIC

0003HaY€HUS TPUMEHSFOTCS 11 TOT0?

KakoBbI 001IHe TTpaBwiia TPUTOTOBJICHUS U XpaHEHUSI PACTBOPOB B JIAOOPATOPHH ?

7. Yto Takoe AMCTUJUTMPOBAHHAs U OuAMCTWILIMpoBaHHas Bojxa? Kak oHa momyuaeTcs M Kak
KOHTPOJIMPYETCs €€ KaueCTBO?

8. Uro Takoe nepekpucTaim3anusa? J{Jis 4ero 1 Kak oHa BBIIOJIHSICTCS?

9. KakoBo Ha3zHayeHME MOIOLIMX CpeAcTB s JaboparopHoil mocynel? Kakue perents
MOIOIIIUX CMECEN Bbl MOKETE MPUBECTH?

10. B kakux ciydasx CIJEIyeT HCIOJIb30BaTh: a) OIOPETKY CO CTEKISHHBIM KpaHoM; O)

MUKPOOIOpETKY?

11. B 4eM cOCTOMT CYUTHOCTh KaauOpoBaHUs MepHOM mocyapl? C KaKou IeIbI0 3TO JieiaeTcs?

Sk

Tema 2. Metoabl pa3nesieHUs] 1 KOHIEGHTPUPOBAHUSI BelIECTB B AHAJMTHYECKO M
XMMMH.
JlabopatopHas paGota Ne 2. OTe/ieHue KeJjie3a OT MATHUS Oca:KaeHueM (4 4).
Leab padoThi:
OTtpaboTaTh TEXHUKY OCAXkIEHUS HOHOB U3 PacTBOPA.
2. Hayunthcst puiabTpoBaTh M IPOMBIBATH OCAJIKH.
Coaep:xanue padoThI:
1. IMonyuyuB y mpenonasatens 3aJaHue NpoBecTH otraeneHue noHoB sxenesa (I1) or marnus us3
aHaJIM3UPYEMOTro pacTBopa. IIpoBepUTh OIHOTY OCaXKIEHMSL.
2. OT¢uapTpOBaTH U MPOMBITH OCAJIOK.
Pesyabrarsl 1a0opaTopHoii padoTsi: OTUeT mpeaocTaBisieTcss B MHCbMEHHOM BHUJE U
JIOJKEH COJIepKaTh KpaTKoe OMKMCaHKEe X04a paboThl U BBIBOABI IO padoTe.
B pe3ynbraTe BbINONIHEHUS 1a00paTOPHOI pabOTHI CTYyIEHT JOIDKEH:
3HaTh: YCIOBUS OCaXIEHHHM KPYMHOKPHUCTANIMYECKUX M aMOPQHBIX 0caakoB. OCHOBHbIE
METO/bl BBIIEIICHNS, Pa3eICHNs U KOHLIEH TPUPOBAHUS BEIIECTB.
YmMmetsb: [TonOupats MaTepualisl, MOCYAy U IPUCIIOCOOIEHUS I (PUITBTPOBAHUS OCA/IKOB.
Baagerb: TexHUKON BBINOJHEHUS! OCHOBHBIX aHAIMTUYECKUX ONEPALUN MPU Ka4eCTBEHHOM
Y KOJIMYECTBEHHOM aHAJIM3€E BEIIECTBA.
Bomnpocs! k Teme:
1. Kakue ycnoBus ciegyer coOmoAaTh MpPU  OCAXKACHUU KPYNMHOKPUCTAIUIMUECKUX H
amop(dHBIX ocankoB? B uem paznuuune yCloBHiA U 4eM OHO BBI3BAHO?
2. Kakue maTepuassl, MOCyly U NPUCIOCOOIEHHS HCIIONb3YIOT ISl PUIBTPOBAHMS OCAIKOB?

=
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3. B kakux ciayyasx He cielyeT NpUMEHATh OyMmaxHble QuiIbTpbl? UTO TOrjaa MCHOJIB3YIOT

Ui GuabTpOoBaHUS?

4. Yro takoe ¢puiabTpoBaHue ¢ mogorpesoM? Kak ero npakTH4ecku BBITOJHAOT?

Tema 2. I'eTeporeHHble paBHOBeCHsI B CHCTEeMe OCA/I0K - HACbILIEHHbIIl pacTBOp

MAJIOPACTBOPUMOIO JIEKTPOJUTA M MX POJib B aHAIUTHYecKOW xuMum. KayecTBeHHBbIH
aHaJIM3.

N

w

JlaGoparopHnasi pa6ora Ne 3 (4 4).

A. I'eTeporeHHbie paBHOBeCHS

Heab padoThI:
N3yuuts ycioBus 06pa3oBaHus 0CaAKOB MAJIOPACTBOPUMBIX CHIIBHBIX AJIEKTPOJIUTOB.
HayuunTbcs nepeBoanTs OJHU MaJIOPAaCTBOPUMBIX 3JIEKTPOJIMTOB B IpYyTHeE.
W3yunTh BIMSHHE NOCTOPOHHHMX 3JEKTPOJUTOB HAa PAaCTBOPUMOCTb MaJopacTBOPUMBIX
CUJIbHBIX 3JIEKTPOJIUTOB.
W3yunTh BIMSHHUE pa3iM4YHbBIX (AKTOPOB HAa IIOJHOTY OCAaXKJIEHHS OCaIKOB M HUX
pacTBOpeHHE.

Conep:xkanue padoThI:
N3yunts ycnoBus oOpa3oBaHUs Ocajka xjopuja cBUHLA. [IpoBepUTH MOJHOTY OCaKIEHUS
MOHOB. M3yuuTh BIMSHHME OAHOMMEHHBIX HOHOB Ha pPAacTBOPUMOCTb OOpPa30BaBIIEroCs
ocazika. PaccMoTpeTh mpoTekaHne KOHKYPUPYIOIIUX PEaKIIUH.
PaccMoTpeTh BiIMSHHE OIHOMMEHHBIX (IaBeneBas KHciIoTa) U MHAU((EPEeHTHBIX HOHOB
(YKcycHast KUCJIOTa) Ha paCTBOPUMOCTb OCaJiKa OKcajaTa KaJlbLus.
PaccMoTpeTh 3aBHCUMOCTD pacTBOPUMOCTH 0cankoB cyibhuaa meau (1) u cynsduna sxenesa
(IT) B constHO# KMCIOTE OT MPOU3BEICHUST PACTBOPUMOCTH JJAHHBIX COCIMHEHUM.

Bomnpocs! k Teme:
B kakux ciaydasx M modyeMmy IpU TUAPOJIU3E colel crabblX OCHOBAaHUN 00pa3yroTCs
ocHOBHbIE coymn? [IpuBenuTe npuMepsl.
Kaxoe u3 BemectB Fe(OH), unu Fe(OH)3; nmeer 607b111y10 pacTBOPUMOCTh IIPU OHOM U TOM
&Ke TeMIIeparType.
Kak nosiusiet Ha pactBopuMocts BaCO3 nobaBieHue B pacTBOp cobl?
CpaBHHTE pacTBOpUMOCTH Cyibdara Oapust B uucroid Bome U B 0,2 M pactBope HHMTpaTta
kanus. OTBET MOATBEPAUTE pacyeTaMu C y4€TOM MOHHOM CHJIbI PAaCTBOPOB.
Hcnonb3yss 3HaueHHs CTAHAAPTHBIX OKHUCIMTEIbHO-BOCCTAHOBUTENBHBIX IIOTEHLIUAJIOB,
o0cyanuTe BO3MOXKHOCTh 00pa30BaHUs OCAJKOB IPU CIMBAHUU PACTBOPOB XJIOPHUJA JKeje3a
(III) u cynpduna kanus u ero coctaB. OTBET NOATBEPAUTE YPABHEHUSAMHU PEAKIIMM.

b. JkcnepuMeHTalibHOE 000CHOBAHME KHMCJIOTHO-IIEJ0YHOH KjIacCH(PUKANUU
KATHOHOB B CHCTEMAaTH4€CKOM aHAJIM3e.
eab padoThi:
3aKpenuTh Ka4eCTBEHHbIC PEaKIIMU Ha KAaTHOHBI 1 - 6 aHaJIMTUYECKUX T'PYII.
OCMBICIUTE BO3MOXKHYIO CXEMY pa3llelieHus KaTHOHOB KHCIIOTHO-IIEJIOYHBIM METOJIOM C
HCIIOJIb30BAHUEM T'PYIIIOBBIX PEAKTHBOB.
Conep:xkanue padoThi:

Pasnemnts katonsl Na', K'Y, NH4*, Ag®, Pb®, Ca?*Ba?*, Mg?*, zn**, AI**, Cr**, Fe**, Fe**,
2+ 2+ 2+ 2+ o
Mn“", Ni“", Co”", Cu”" Ha aHAJIMTUYECKHE TPYIIBI 10 OTHOUIEHUIO K KHCIoTaM (COJITHOH M

CEpHOM) U OCHOBAaHUSIM (TUAPOKCHIAM HATpUsl, KaJlusl, aMMOHUS).

1.

Bomnpocs! k Teme:
Jaiite ompeneneHus ClEAYKOIIMM TEPMHHAM: KadeCTBEHHBIM aHaiu3, aHaJIUTU4YECKas
peakuusi, TPYNIoBoi M crnenuuuyuecKkuil peakTUBbI, YyBCTBUTEILHOCTh PEAKIMM, Mpeael
OoOHapyKeHUs, APOOHBIN U CUCTEMAaTHYECKUH X0 aHaJH3a.
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©

10.

[TpuBenuTe omnpeneneHUss MOHITUN: METOAbBI M CHOCOObI KayeCTBEHHOI'O aHaJM3a;
poOUPOYHBIE U KalleJIbHbIE PEAKIIMH; MOKPBIN M CyXOH METOAbI aHAJIN3A.
B yem 3akmouaercs CyIHOCTb APOOHOIO U CHCTEMAaTUYECKOI0 aHaIu3a?
CoopmynupyiiTe 3ajau Ka4eCTBEHHOT'O M KOJIMYECTBEHHOI'O aHAJIM3a.
Kakne maccel m 00bEMBI aHAIM3UPYEMBIX BEIIECTB COOTBETCTBYIOT MAaKpO-, MUKPO- U
MOJIyMUKpOaHAIU3Yy?
B 4éM 3akmodaercs CyTh «CyXOro MeToJa aHaIn3a»?
[lepeuniciute pa3nuyHbIe TUIBl aHATUTUYECKUX KiIaccuUKAIMi KaTHOHOB, cAelaiTe ux
CpaBHUTEJIbHBIN aHAIU3.
Ha yem ocHOBaHa KHCJIOTHO-OCHOBHAS KJIacCH (PUKAIUS KATHOHOB?
Kakue rpynns! annonoB Bel 3Haere? Ha uéM ocHOBaHa ux kiaccupukanus’?
C noMmoupl0 KakMX  YpaBHEHUH XMMMUYECKOH peaKkUMM aHAJIU3UpPOBAJIM HEU3BECTHBIN
obpaszen?

Pesysabrarsl 1a0opaTopHoil padoThl: OTYET NPENOCTABIAECTCA B MMCbMEHHOM BUIE U

JOJDKCH COACPIKATD KPATKOC OIIMCAHUEC XOa paGOTBI M BBIBOJBI 110 pa60Te.

B pe3ynbTaTe BRIMOTHEHUS 1a00paTOPHON pabOTHI CTYIEHT JOJIKEH:
3uarb: [IpyHUMOBI KaYECTBEHHOrO aHayM3a. KauyecTBEHHBIM aHAIM3 OCHOBHBIX KJAcCOB

HCOPraHn4eCKUX BCIICCTB.

YMeTh: HpOFHOSI/IpOBaTB pE3yJIbTaTbl XMMHUUYCCKOI'O aHalin3da, Ha OCHOBC TCOPCTUUCCKHX

3HaHUM.

Baagernh: TexHUKON BBIITOJHEHHUS OCHOBHBIX aHAJTMTUUECKUX ONEpaliuidi Mpyu Ka4eCTBEHHOM
aHaJIN3e BEIIeCTBA.

Jlabopatopnas padora Ne 4 Anaan3 cmecn katuoHoB I-1II ananuTnyeckux rpynn (4 4).
eab padoThI:
[IpoBecTn aHamu3 KOHTPOJIBHOIO pacTBopa coaepxkamero katuonbl [-III aHamuTrueckux
rpym.
Pa3BuBaTh MOrHuecKoe MbIILICHHUE.
Coaepixanue padoTsI:
[IpenBapurensubie ucnbitanus (Onpenenenne pH pactBopa. [IpoBepka OTHOIIEHHUS OcaaKa K
KHCTIOTaM U IIeI04YaM).
Hpo6usrii ananu3 (OnpeaeneHne HOHOB aMMOHUS, KaJlusl U HATPHS)
CucremaTnueckuii aHaJIu3:
Ocaxnenue xiaopu10B KaTuoHoB 1l rpymnmebl.
O6Hapyxerue noHoB Pb® u ynanenue PbCl,.
O6uapyxenne Hgy?",
O6HapyxeHne Ag'.
Otnenenne katnoHoB Il rpynmst ot I.
Ananu3 katuoHOB Il rpynmsl.
O6HapyxeHue 1 oTaeneHue Ba®”,
OGHapy)eHHe 1 oTelneHue S,
O6uapyxenne Ca®",
Pe3yabrarsl JadopaTopHoii padoTsi: OT4eT NMpEeAOCTaBIsIETCS B MHUCbMEHHOM BHJE U

JIOJDKEH COJIEPKaTh KPaTKOE OMHMCaHKe X01a paboThl U BBIBOJBI IO padoTe.

B pe3ynbTaTe BRIMOTHEHUS 1a00paTOPHON pabOTHI CTYIEHT JTOJKEH:
3HaTb: OCHOBBI APOOHOTO M CHCTEMATHYECKOTI0 KaueCTBEHHOTO aHaAJIN3a.
YMmern: HpOBO)II/ITI) pa3acsiCHUE KAaTUOHOB W AHHWOHOB XHWMHYCCKUMH MCTOJaMMU.

[Iporuo3upoBaTh pe3ynbTaThl XUMHYECKOTO aHaIN3a, HA OCHOBE TEOPETUYECKUX 3HAHMI .

Baaners: TexHHKON BBINOJHEHHS! OCHOBHBIX aHAIUTHYECKUX OMEPALMl IPH Ka4€CTBEHHOM
aHaJIn3€e BElleCTBA.
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Bomnpocsl k Teme:

1. Tlowyemy mepen OTKpHITHEM KaTHOHA K" Heo6xoaumo YAAIUTh KaTUOH NH," ?

2. llpu neficTBUU IPYyNIIOBOrO peaKTUBA HA KATHOHBI BTOPOM IPYIIIBI ITOIy4atOTCs OCAIKH —

xjopunbl cootBeTcTByronmx katuoHoB AgCl, HgoCl,, PbCl,. KakoBa pactBopuMOCTb

XJIOPUJIOB B BOJIE U KaK 3TO UCIIOJIb3YETCs B aHAJIU3€e?

Kakyto poib BBITOJHSAET a30THAsT KHUCJIOTA NPH OTKPHITUU KaTHOHA cepedbpa?

4. Kakum 00pa3oM MOKHO OTAEIUTH OCaJI0K CEPHOKHUCIOro O0apus OT APYTHX CEPHOKHUCIBIX
CoJIel KaTHOHOB TpeTbel rpynnsl? HanummTe ypaBHEHUs peakiui.

w

JlabopaTopnass padora Ne 5. Ananu3 cmecu katuonoB IV, V, VI ananuruveckux

rpynn (4 4).

1.

Leab padoThi:
[IpoBecTn aHanM3 KOHTPOJIBHOIO pacTBopa, coaepxauiero katuonsl [V-VI ananutuueckux
TpyIIIL.
Pa3BuBaTh TOrn4YecKoe MbIIIJICHHUE.
Conep:xkanue padoThI:
Hpobusiii  ananmu3. (O6napyxenue wuonoB Fe (III). O6napyxenue wuonoB Fe (II).
Oo6mnapyxenue nonos Cu(Il).
CucremaTHuecKuil aHAIIU3:
1. Ornenenue katnoHOB [V rpymnmbl.
2. Amnanm3 pactBopa, coaepkaiiero HoHbl IV rpymnmsl. (mos Tsroi!).
3. Pasnmenenue V u VI ananutuyeckux rpynim. (mof Tsrou!).
4. Ananu3 pacTtBopa, COJEpKallero KaTHOHbI V IPYIIIBL.

a) O6napyxenne Fe?" u Fe** - nonos.

0) O6Hapy)eHrEe HOHOB Mn?".

B) OOHapyxeHue u otaeneHne noHoB cypbMsl (111 u V).

r) OGuapyxenue Honos Mg”".

1) O6HapysxeHne HoHoB Bi*,

5. AHanu3 aMMUA4YHOTO pacTBOpa 2, coeprkaiiero kKaTuous! VI rpymmsr.

a) Orenenne u oGHapyxenue nonos Cu’" u Hg?".

0) AHaim3 pacTBOpa, MOIYICHHOIO MOCIE OTACTICHUs ocaaka 5 cyabdumoB meau u pryTH (11).
Pesyabrarsl 1adopaTropHoii padorbi: OTYET IpPENOCTaBIsAETCS B NHCbMEHHOM BHUAE U
JIOJDKEH COJZIeprKaTh KpaTKOe OMMCaHKUe Xoa paboThl U BBIBOJBI 110 paboTe.

B pesynbTaTe BBINOIHEHUS 1a00paTOPHON PabOTHI CTYACHT JOJKEH:
3HaTb: OCHOBBI IPOOHOT0 U CHCTEMAaTUYECKOT0 KaueCTBEHHOr0 aHaN3a.
Ymerb: I[lpoBoauTh pa3nencHHe KAaTHOHOB M AaHHUOHOB XHMHUYECKHMU METOJaMHU.

[Iporuo3upoBath pe3yJbTaThl XUMHUYECKOI'O0 aHAJIN3a, HA OCHOBE TEOPETUYECKUX 3HAHUM.

Baaners: TexHHKON BBINOJHEHHS! OCHOBHBIX aHAIUTHYECKUX ONEpPALHil TPU KAaUECTBEHHOM
aHaJIM3€e BELIeCTBa.

Bonpocs! k Teme:
Kakue sBienus mpoucxomsrt, ecau cmech coneir ZnCly, AICI; u MnCl, obpabotars n30bITKOM
nienouu?
MOXHO I OGHAPYXHUTh COOTBETCIBYIOILMMHU peakimsiMu 1 kak katuonsl K, Fe®* u CN™ B
pactBope komrutekcHoi commt Ky4[Fe(CN)g]? Hanuimmre ypaBHEHNST XHMHUYECKHAX PEAKIINH.
MoXHO M OTHenMTh Ipyr oT xpyra katmomel Cu®’, Hg?*, Ni** m Co?*? Hamuumre
YPaBHEHHUS PEAKLIUM.
KakuM crocoGoM MOxHO pasgenuts ammonbl SO47, POsY, CI' 1 NO* ? Hanmmmre
YPaBHEHHMS pPEaKLUM.
Kak MOXXHO OTKpBITh aHMOH CO5* B NIPUCYTCTBUU SOs* u PO4>? Hamummre YpaBHEHHUS
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peakiui.

Tema 6. KotuuecTBeHHbIN aHanu3. [ paBumMeTpusi.

JlabopaTtopnass padora Ne 6. Omnpeaenenne KpPUCTAIN3AINMOHHON BOAbI B
KpHUcTALULIOTHApPare XJopuaa oapus (4 4).

Leab padoThi:

1. OrtpaboTaTh HaBBIKM I'PAaBUMETPUUYECKOTO aHAJIH3A.

2. Hayuutbcs 6paTh HaBECKY aHAJM3UPYEMOTro BEIIECTBA.
Coaepxanue padoThi:

1. BssTHE HaBECKH KPUCTAIULIOTUIPATA XJIOpHIa Oapusl.

2. BricynmmBaHue HaBECKH.

3. Bbmucienwus.

Pesysabrarsl 1a0opaTopHoii padorei: OTYET NpPENOCTABIAECTCA B MMCbMEHHOM BUIE U

JIOJDKEH COJlepXkKaTh KpaTKOe OIMCAHKE X0/1a PabOThl, PACUETHYIO YacTh M BBIBOBI 110 paboTe.

B pe3ynbraTe BbINONIHEHUS 1a00paTOPHOI pabOTHI CTyIEHT JOJKEH:

3narb: CymHOCTE TIPaBUMETPUYECKOIO aHalIW3a U OCHOBHBIE OIEpallMM METoJa
OCaKJICHUSL. .

Ymern: IloaroroBuTh BEIIECTBO K KOJWYECTBEHHOMY aHamu3y IIpoBoauTs mporeccsl
pacTBOPEHUS, OCaXI€HHs, (PUIBTPOBAHUS U CYLIKU aHAJIU3UPYEMOIO BEILEeCTBA;

Buagers: HaBbplkamMu BBINONHEHUS HCXOJHBIX BBIUMCICHMM, HTOTOBBIX pAacue€ToB C
UCIIOJIb30BAaHUEM CTATUCTHYECKOW 00pabOTKM pe3yIbTaTOB KOJIMYECTBEHHOI'O aHAJIHM3A.

Bomnpocs! k Teme:

1. Knaccudukaius BecoBsix MeTo10B. CyIIHOCTh IpaBUMeETpUUecKoro aHaiausza. O01acte ero
IIPUMEH EHUSI.

2. OcHOBHBIE oOmepanuu MeToAa ocaxaeHHus. lIloaroroBka BemecTBa K KOJHMYECTBEHHOMY
aHanm3y (oTOOp cpemHel mMpoObl, MEPEeKPUCTAIU3AlNs, BHIOOpP BETUYMHBI HABECKH).
PacTBOpeHue aHanM3upyeMoro BeIlecTBa.

3. Or kakux (pakTOpOB 3aBUCAT pa3Mep U YHUCIIO YACTUILL OcaaKa?

4. CdopmynupyiiTe ycaoBHs 00pa30BaHUs U PAaCTBOPEHUS OCAIKA.

Ocaxpaenue (BBIOOp ocaauTelisi, pacuetr oobema ocaautelist). Kak mpoBoasT BEIOOD

0CaJUTels B TPaBUMETPHUUECKOM METO/E aHaIu3a?

6. Uro Takoe rpaBUMETPUYECKHI (PAaKTOP M KaK OH paCCUUTHIBACTCA?

7. Ilepeuncnute TpeOOBaHMs, IPEABABISIEMbIE K OCAKAAEMON U rpaBUMeTpUdecKoil popmam?

8

9

o

YeM OTINYAIOTCS YCIOBUS OCAKICHUS KPUCTAUTMUECKUX OCaJKOB OT aMOP(HbIX?
. Kak Biauser onHOMMEHHBIN HOH Ha PaCTBOPUMOCTh Ocaka?

10. Kax BIHMSIOT 3JIEKTPOIUTH HA PACTBOPUMOCTH Ocaika?

11. Kak 3aBUCHT pacTBOPUMOCTb MAJIOPACTBOPUMOI'O COETMHEHHS] OT HOHHOM CHJIBI pacTBOpa?
[TpuBenute Gpopmysisl Juist pacyéra.

12. ®unpTpoBaHUE U MPOMBIBAaHHE OCAKOB. UeM clieyeT IPOMBbIBAaTh KPUCTAIIMYECKHE U
amop(dHbIe 0caJKu, 4TOOBI N30€XKaTh OTEPh IIPU PACTBOPUMOCTH?

13. Yro takoe coocaxxaenue? Kak MOKHO IPEIOTBPATUTD ITO SIBJICHHUE?

14. Yrto Ttakoe aacopOIusi, OKKIIF03Us U HHKIII03uUA? K ueMy mpuBOISIT STH MPOLIeCChI?

15. Kak BIusIOT KOHKYpPHUPYIOLIHE XMMUYECKUE PEaKIIMi Ha PacTBOPUMOCTb OCAIKOB?

16. Kak BiusieT TemnepaTypa Ha pacCTBOPUMOCTb OCaTKOB?

17. Tlouemy npu BBIIEICHUH OCaJIKa ClIeAyeT n3berath 00JBIIOro N30BITKA OCATUTENA?

18. BricymmBaHue U MPOKAJIMBAHUE OCAIKA.

Tema 7. TuTpumMeTpryecKue MeTOAbI AaHAIU3A
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JladbopaTopnasi padora Ne 7 (4 4).
A. IlpuroroBjieHue pado4ero pacTBopa Terpadopara HATPUSI 1 TUTPOBAHHOIO padoyero
pacTBopa COJSIHOM KUCJIOTHI.
Lean padoThi:
1. Hayuutbcsi pacCUMTBIBATH TUTP PaboOUero pacTBopa.
2. Hay4yuThCsl cCTaHIApPTU3UPOBATH PACTBOPHI
3aKpenuTh HABbIKM pacdyeTa U MPUTOTOBJIECHHS paCTBOPOB 3aJaHHOW KOHIIEHTPAI[MU U HaBBIKU
TUTPOBAHMS.
Coaepxanue padoThi:
Pacuer u npuroToBieHue pactsopa Oypsl.
Pacuer u npuroroBieHne THTPOBAaHHOI'O pabOUYEro pacTBOpa CONSIHON KUCIOTHI.
TutpoBanue TerpabopaTa HATPUS PACTBOPOM COJISIHOW KHCIOTHI.
Brruncinenus.
a) CpenHero o0ObemMa KHCIOTHI:
6) MonsipHOIl KOHIIEHTpPAallMK SKBUBAJIEHTAa (HOPMaJIbHOCTH) KUCIIOTHIL.
B) Tutpa pabouero pacTBopa KuCIOTHI:

w

i e\ =

b. Onpenesienne KapOOHATHOI KECTKOCTH BOJbI METO/IOM AlIMIUMETPUYECKOI0 THTPOBAHUSI.
eab padoThi:
HayuuThcs onpenensath kapOOHATHYIO )KECTKOCTh BOJBI, TUTP pabovero pacTBopa.
3aKkpenuTh HaBBIKM TUTPOBAHUS U pacueTa KOHIIEHTPALIMHU OMPEIE/ISIEeMOrO BEIIECTBA.

N

Conep:xanue padoThi:
Otmeputs 100 M1 aHanmM3upyeMoii BOzbI (BOJOMPOBOIHOM).
IIpUroToBUTH «CBUIETENDY.
[TpubaBuTh B aHATM3UPYEMYIO BOAY 2-3 KaIlJId pacTBOPa METUIIOBOTO OPAHKEBOTO
TutpoBanue BoAbl pabOUUM PACTBOPOM XJIOPOBOJOPOJHOM KHUCIOTHI IO MEpexoja >KeaTou
OKpPAacK{ MHAMKATOpa B OJIETHO-PO30BYIO.
[ToBTOpUTH TUTPOBaHKE 2-3 pa3a U U3 CXOIAIIUXCS OTCUETOB B35ITh CPEJIHEE.
Boruncaute kapooHnaTHyo kecTKocTh (1o 'OCTy) B MMoinb Ha 1 IUTp BOIBI.

Pesyabrarsl 1a0opaTopHoii padoTbl: OTUET MpeaoCcTaBisieTcs B MUCbMEHHOM BHUJE U
JIOJKEH COJIepKaTh KpaTKO€e OMMCaHUE X0Aa paboThl, paCUETHYIO YacTh U BBIBOJBI 110 padoTe.

B pe3ynbTraTe BBINOJIHEHUS 1a00paTOPHON pabOThI CTYACHT JOJDKEH:

3narb: OCHOBHBIE IIOJIOKEHUS TEOpUU PAcTBOPOB, CyIIHOCTH KHCIOTHO-OCHOBHOI'O
TUTPOBAHUS U OCHOBHbIE omepanuu Mmerona. IIpaBuno BbiOOpa KHCIOTHO-OCHOBHOI'O
UHAMKATOPA.

Ymern: ['0TOBUTB U CTAHAAPTU3UPOBATE PACTBOPBI AHATMUTUYECKUX pearcHToB. IIpumensarTs
MIOJIy4CHHBIE 3HAaHMsS Ul aHAJIW3a I[POMBIIUICHHBIX, IPUPOAHBIX, OPraHUYECKUX U
OHMOJIOrMYeCcKUX 0OBEKTOB.

Buagers: HaBbplkamMu BBINONHEHUS HCXOJHBIX BBIUMCICHMHM, HTOTOBBIX pAacuye€ToB C
UCIIOJIb30BAaHUEM CTaTUCTHYECKONH 00pabOTKU Pe3yIbTaTOB KOJIMYECTBEHHOI'O aHAJIM3A.

Bonpocsl k Teme:
1. Ha 4yém ocHoBaHbl 00BEMHBIE MeTOAbl aHanu3a? CTaHAApTHBIE U CTAHJAPTHU3MPOBAHHBIE
pacTBOpBI. [l11s1 yero ciayxat nepBu4HbIe cTaHAAPTHI? OUKCAaHAIL
W3mepurensHas nocyna (Oroperka, mUneTka, MepHble KOJIObI, IUINHIPHI, MEH3YPKH.
Bbruncnenus B THTPUMETPUYECKOM aHANIN3E.
4. CymHOCTb KHCIOTHO-OCHOBHOIO THUTpoBaHuUs. Kakue BeliecTBa MOYKHO OINpENeNUuTh C

MIOMOIIBIO KUCIIOTHO-OCHOBHOT'O TUTPOBAaHUS?

5.  AuuaumeTpuyeckoe TUTPOBaHUE, CYIIHOCTh METO/IA.

el A

oo
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6. HMunaukatopbl  KUCIOTHO-OCHOBHOrO  TUTpoBaHMs.  [lomGop ~ KHCIOTHO-OCHOBHBIX
WHJUKATOPOB.
7. KpuBble KUCIOTHO-OCHOBHOTO TUTPOBAHMSL.

JladbopaTropuass padora Ne 8. IlpuroroBiienne u crangapruzauus 0,1 M pacrBopa
meaouu (4 4).
eab padoThi:
1. Hay‘lI/ITBCH CTaHAAPTU3HUPOBATL PACTBOPbBI MCTOAOM OTACIbHBIX HABCECOK W MCTOAOM
MUIICTHPOBAHMUA.

2. 3akpenuTh HaBBIKM pacyera pe3ysbTaTOB XUMHUYECKOTO aHaJIN3a.
Conepxanue padoThI:
1. IlpuroroBuTh pacTBOP IMAPOKCHIA HATPUS HE COAEPKAIIUN KapOOHAT-HOHBI.
2. OnpenenuTs ero TOYHYI0 KOHIEHTPALNIO THTPOBAHHBIM PACTBOPOM COJISIHOM KHCIIOTHI

3. Cranpaptuzanus pacTBopa I'MJIpOKCH/IAa HATpuUs IABEJIEBONH KHCIOTOW METOIOM OTAEIbHBIX
HABECOK U METOJOM ITUIIETUPOBAHUS

4. Pacuer MOJSIpHOI KOHLIEHTpALUK LIEJI0YH.

Pesyabrarsl JabopaTopHoii padorbl: OTYeT NpeAOCTaBIAETCS B MUCbMEHHOM BUJE U

JIOJKEH COJIepKaTh KpaTKOe OMMCaHUE X0a paboThl, paCUETHYIO YacTh U BBIBOJBI IO padoTe.
B pe3ynbraTe BbINoNIHEHUs 1a00paTOPHOI pabOTHI CTYyIEHT JJOJKEH:
3Harb: CyIHOCTb KMUCIOTHO-OCHOBHOI'O TUTPOBAHUS U OCHOBHBIE OIlEpallui METOAA.
Ymerb: CTaHnapTU3MpOBaTh PacTBOPbl AHAJIUTUYECKUX PEAreHTOB METOJIOM OTIEIbHBIX
HAaBECOK M METOJOM NUIEeTUpOBaHMsA. IIpHUMeHATH nNoJlydeHHBIE 3HAHMS MU aHaAIM3a
MPOMBILUIEHHBIX, TPUPOJHBIX, OPraHUYECKUX U OMOJIOrH4eCKUX 00BEKTOB.
Baagerb: HaBblkaMM BBINOMHEHHS MCXOAHBIX BBIYMCICHUH, HTOTOBBIX PACUYETOB C

UCIIOJIb30BAaHUEM CTaTHUCTHYECKONH 00pabOTKU Pe3yIbTaTOB KOJIMYECTBEHHOI'O aHAJIHM3A.

Bomnpocs! k Teme:

AJKanuMeTpuuecKoe TUTPOBaHUE, CYITHOCTh METO/A.

2. Kaxkue ycTaHOBOUYHBIE BEIIECTBA UCIIOIB3YIOTCS JIsl CTaHAapTU3AI[MH pacTBOpa I'MAPOKCHIA
HaTpHs

3. Kak crangaptusupoBaTh pacTBOp T'HMAPOKCHIA HATPUS MO IIABEIEBON KUCIIOTE: a) METOI0M
MUTICTUPOBAHMS, 0) METOIOM OTAENbHBIX HaBecok? [IpuBecT pacyeTHBIE (POPMYIIBL.

4. Kakoil BUJl UMeeT KpuBasi TUTPOBAHUS PACTBOpa I'MAPOKCHUJA HATPUS PACTBOPOM COJITHOM
KHCIIOTHI?

=

Jlaboparopnas padora Ne 9. Ilpurorosienue Oy(epHbIX PaCTBOPOB M oIpelesieHUe
Oy¢epHoii emxocTH (4 4).
eab padoThI:
1. 3akpenuTh HaBBIKM pacueTa U MPUTOTOBIIEHUS PACTBOPOB 33JaHHOW KOHIIEHTpAIUH.
2. Hayuutbcs coctaBisite OydepHble cMecH C 3aJaHHbIM 3HadeHueM pH u ompenensartsb
OyhepHyIO0 eMKOCTb.
Conep:xkanue padoThi:
1. TlomyuuB y mpernopaBatess 3aJJaHUE PacCUUTaTh a0COJIIOTHBIE 3HAUEHHUS 00BEMOB HCXOJHBIX
pacTBOpoB, Tpebdyromuecs s mpurotoBienus 250-100 mu 6ydepHoii cMecH.
2. llpuroToBUTh PacTBOPHI TMAPOKCHIA HATPHUS, TMJIPOKCHJIA aMMOHHS, YKCYCHOM KHCIIOTHI,
XJIOpUJia aMMOHHS.
3. IlpuroroButh OydepHbie pacTBOPHI U ONPEAETUTH 3HaUeHus! pH, moTyueHHbIX pacTBOPOB.
4. Omnpenenuts Oy(hepHYI0 eMKOCTh MOTYYEHHBIX PACTBOPOB MO KUCJIOTE U LIEIOUH.
Pesyabrarsl 1adopaTtopHoii padorbi: OT4eT MpedOCTaBIsSETCS B MHUCbMEHHOM BHUAE U
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JIOJKEH COJIepKaTh KpaTKoe OMKMCaHKE X0a paboThl, paCUETHYIO YacTh U BBIBOJBI IO padoTe.
B pe3ynbTaTe BRIMOTHEHUS 1a00paTOPHON pabOTHI CTYIEHT JOJIKEH:
3HaTh: Mexanusm Oy epHOro AeCTBUS U CIIOCOOBI MPUTOTOBIIEHUS OyPEPHBIX PAaCTBOPOB.
YmMmertb: PaccunthiBaTh 00bEMBI pEareHTOB, HEOOXOIUMBIX JJIsl IPUTOTOBJIEHUS Oy (epHbIX
pacuéroB. PaccumthiBath OydepHyro EMKOCTh. [IpUMEHATH MONy4YEeHHBIE 3HAHUS IS
aHaJIN3a IPOMBILLIEHHBIX, TPUPOJHBIX, OPraHUYECKUX U OMOJIOTHUECKUX OOBEKTOB.
Baanerb: Meroponorueii BbIOOpa aHAIUTHYECKOTO METO/AA aHAJM3a B 3aBHCHMOCTH OT
aHAJIMTUYECKHX 3a7]a4 U 00bEeKTa aHaJH3a. .
Bonpocs! k Teme:

1. Maiite onpenenenue noHsATHsIM: OydepHblit pacTBOp, OydepHas emkocTs. Kak
paccuutbiBaercs pH OydepHbIX pacTBOpPOB?

2. OOBsACHHTE C TOMOUIbI0O XUMHYECKHX YPABHEHUI MEXaHU3M MOepKaHus mocTostHCTBA pH
IIpU 100aBJIEHUH B IPUTOTOBJICHHBIN Oy(depHbIil pacTBOp a) KMCIOTHI; 0) LIEI0UH.

3. Ot xakux (¢akTopoB 3aBHCUT OydepHas eMKocTh Bamero Oydepa 1) mo kucrnote; 2) 1o
menoun? Paznuuarorcs sm 3TH BenuuuHbl, nodemy? Ilpenioxure cmoco0 HOBBILICHUS
OydepHoit emxocTH Bamiero oydepa.

4. IlpuBenute npuMepsl Ipyrux KOMIOHEHTOB, U3 KOTOPBIX MOTI' Obl OBITh IPUTOTOBJICH
OydepHblil pacTBOp ¢ TeM ke 3HaueHueM pH, uto u Bamr. (CM. KOHCTaHThI AUCCOLMALIIH
cJ1a0BIX 3JIEKTPOJIUTOB B CPaBOYHBIX Tabiuuax.). Kak u nouemy usmensiercs pH npu
pazbaBiieHnuu OypepHBIX cMeceii?

5. Ob6manmaer nu uncras Boaa 0ydepusimu cBoiictBamu? [louemy?

6. MoxHo nu npurotoButh 0ydep ¢ pH=5 u3 cmecu nsyx coneir Na,COz u NaHCO3? Otger

MOJITBEPIUTE pacyeTaMHu.
7. Jlnst kakux 1esnei rotoBAT OydepHbie pacTBOPHI B JIaOopaTopHsix?
8. IlpuBeaurte mpuMepbl HAMMYKSA U GYHKIMOHUPOBAHUS Oy()EepHBIX CHCTEM B IPUPOJIE

JladbopaTopnas pabGora Ne 10. OnpeneseHue coepKaHusl EJ0YH U COIbI IPH UX
COBMECTHOM NpHUCYTCTBUH (4 4).
IMean padoThI:
Hayuutbcst THUTpOBATh CMECh BEILIECTB C UCIIOJIb30BAHUEM JIBYX UHIUKATOPOB.
2. HayuuTbcs paccUMTBIBaTh MacCy KakKJIOTO U3 KOMIIOHEHTOB aHaJM3UPYEeMOH CMecH IO
pe3yibTaTaM aHalu3a
Conep:xkanue padoThI:
1. IlomyyuTe OT mpenogaBaTesiss KOHTPOJBHBIA pPacTBOpP, COAEpPXNAIIUMKA CMECh THAPOKCHUIA
HATpUs U KapOOHAT HATPHUS.
2. OTTUTPOBaB KOHTPOJIbHBII PACTBOp JI KAKJIOIO U3 KOMIOHEHTOB aHAJIM3UPYEMOH cMecu
paccuMTaTh Maccy.
Pe3yabrarsl JadbopaTopHoil padorbi: OTY4ET MPEIOCTABISETCd B MUCHbMEHHOM BHUIE U
JOJDKEH COJIEPIKaTh KPaTKOE OMUCAHUE X0/1a paboThI, pAaCYETHYIO YaCcTh M BBIBOJBI IO paboTe.
B pe3ynbTaTe BRIMOTHEHUS Ta00paTOPHON pabOTHI CTYICHT JI0JDKEH:
3narh: CyniHOCTh KHUCIOTHO-OCHOBHOTO TUTPOBAHUSI M OCHOBHBIE OIEpallMd METOA.
[IpaBuna BbIOOpa KUCITOTHO-OCHOBHOTO MHAMKATOPA.
VYmerb: CraHaapTU3UpOBaTh  PACTBOPHI  AHANUTHYECKUX  peareHToB. [IpumeHsTh
MOJIYYCHHBIC 3HAHWS [UIsl aHalu3a TPOMBIIUICHHBIX, MPUPOIHBIX, OPraHUYECKHX U
OMOJIOTUYECKUX O0BHEKTOB.
Bnanerb: HaBblkamMu BBITOJHEHUS WCXOMAHBIX BBIYUCICHHIH, HTOTOBBIX PACUETOB C
WCIOJb30BAHUEM CTATUCTHYECKON 00pabOTKHU pe3yIbTaTOB KOJIMIECTBEHHOTO aHAIN3A.

=
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Bomnpocsl k Teme:
1. Kakue w3 mepedyucieHHbIX paboumx (cranmapthbix) pactsopos: HCI, NaOH, Na,COs,
NayB4O7, H2C204 siBRsIFOTCS YCTAaHOBJICHHBIMU, & KaKHUE — MPUTOTOBJICHHBIMU?
Kaxkoit Bug ©MeeT KprBasi TATPOBAHKS CMECH THIPOKCHIA HATPHUsI U KapOOHAaTa HATpHUsI?
3. TloueMy mpu TUTPOBAHMHM CMECH THAPOKCHJA HATPUS M KapOoOHATa HATPUS HCIOJB3YIOTCS
JIBa MHIUKATOpPA: METHIIOBBIN OpaHKeBBIN U (eHoNndTaIeHH.

N

JlaGoparopHnasi padora Ne 11. Onpenesnienne yporponuHa (CTaHAapPTHBIA MeTON)
(4 v).
Heab padorshi:
1. Hayuutbcsa ompenensitb coAepX aHUE HMCCIEAYEMBIX BELIECTB METOJOM OOpaTHOro
TUTPOBAHUS (TUTPOBAHUSA 110 OCTATKY)
2. 3akpenuTth MpeicTaBle€HHE O METOJE MCIOJb30BAaHUSA ABYX CTaHIAapTHBIX PACTBOPOB
— OCHOBHOT'O U BCIIOMOTaTEIbHOTO.
Coaepxanue padoThI:
1. Cranmaptusanus pacTBopa CEpHON KHCIIOTHI
2. CranpapTusanus pacTBOpa TMAPOKCHIA HATPUS
3. BzaumopeiicTBue ypOoTpOINMHA C CEPHON KUCIOTOMH (5-6 yacoB).
4. TuTpoBaHUE OCTaTKa CEPHOU KHCIOTHI THAPOKCUIOM HATPUSI.
5. PacueT MaccoBoil 01K ypOTPOIIMHA B IIpenapaTe 1o pe3yiabTraTtaM aHaau3a.
Pe3yabTarsl gabopaTropHoii padorbl: OTueT mpenocTaBisiercs B NMHUCbMEHHOM BHUJE U
JIOJDKEH COJIepKaTh KpaTKOe OMKMCaHKEe X0Aa paboThl, paCYE€THYIO YacTh U BBIBOABI 10 padoTe.
B pe3ynbTaTe BRIMOTHEHUS 1a00paTOPHON pabOTHI CTYIEHT JOJIKEH:
3narb: CymHOCTh MeToAa OOpPaTHOrO KHCIOTHO-OCHOBHOI'O THUTPOBAHHS M OCHOBHBIE
olepanyy MeToa.
Ymerb: CraHaapTU3UpOBaTh  pAaCTBOPBl  AHAJIUTUYECKUX  peareHToB. IIpumeHaTs
MOJyYeHHbIE 3HAHUSA JUId aHalu3a [POMBIIUIEHHBIX, HPUPOAHBIX, OPraHUYECKUX H
OuonornyecKkux 00bEKTOB.
Buaners: HaBbikamMy BBINOJMHEHHUS HWCXOJHBIX BBIUMCICHHUM, HTOTOBBIX pacuyeToB C
UCIOJb30BAaHUEM CTaTUCTHUECKON 00pabOTKH pe3yIbTaTOB KOJIMYECTBEHHOTO aHAIN3A.
Bomnpocs! k Teme:
CymHOCTb METO/1a TUTPOBAHUS 110 OCTATKY.
Kak npoBoauTcs crangapTuzanys pacTBOPOB TUTPAHTOB. [IpuBecTy npumepsl.
3. Kakue ycraHOBOYHBIE BEIECTBA HCIOIB3YIOTCS IJsl CTaHIApTU3ALMHU CEPHOM KUCIOTHI U
TUAPOKCHIA HATPUSL.

N

JlabopaTopHas padora Ne 12. OnpenejieHne aMMHaKa B COJIIX AMMOHHS MeTOA0M
3amemenus (4 4).
eab padoThI:
OBnafgeTh TEXHUKOW TUTPOBAHUS METOIOM 3aMEIICHUS.
2. 3akpenuTh HaBBIKM pacyeTa MacChl ONpPEAeNsieMOro BEIIeCTBAa IO pe3ylbTaTam
aHanm3a
Conep:xanue padoThl.
1. IlpuroToByieHHE pacTBOPA COJIU HUTPATa aMMOHUS.
2. CranmapTu3zanus pacTBOpa TMAPOKCUIA HATPHSL.
3. TutpoBaHue COJIM HUTPAaTa aMMOHUS TUAPOKCHUIOM HATPHSL.
Pe3yabrarsl gabopaTopHoii padorbl: OTueT mpenocTaBisercs B MHUCbMEHHOM BHUJE U
JOJDKEH COJIEPIKaTh KPaTKOE OMUCAHUE X0/1a paboThl, paCUETHYIO YacTh U BBIBOJBI IO padoTe.
B pe3ynbTaTe BRIMOTHEHUS Ta00paTOPHON PabOThI CTYICHT JIOJDKEH:

[
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3uarp: CymHOCTh MeETOJa 3aMECTHTEIILHOTO KHCIOTHO-OCHOBHOTO THTPOBAHHS U
OCHOBHBIC OIEpAIlUU METO/A.

Ymernb: CraHgapTH3upoBaTh  PACcTBOPBI  AHAJIMTUYCCKUX  pearcHToB. [IpuMeHATH
MOJIYYCHHBIC 3HAHWS JUIs aHajiu3a IPOMBINUICHHBIX, IPUPOJIHBIX, OPraHHUYECKHX |
OMOJIOrNYECKUX 00BEKTOB.

Bnanerb: HaBblkaMy BBINOJHEHUS WMCXOAHBIX BBIYMCICHHIM, HTOTOBBIX pPAaCUCTOB C

UCIIOJIb30BaHUEM CTaTUCTHYECKONH 00pabOTKU Pe3yIbTaTOB KOJIMYECTBEHHOIO aHAJIM3A.

[EEY

3.

Bonpocs! k Teme:
CYHIHOCTB MCTO/Ja 3aMCCTUTCIIbHOI'O TUTPOBAHUS, CXEMaA PCAKIIUU.
B kakux cirydasx MCIOJIB3YETCsS METOJ 3aMECTUTENBHOr0 TUTpOBaHus. [IpuBenure npumepsl,
HaITUIIUTE YPAaBHEHUs PEAKIUH.
I/IHI[I/IKaTopr KHCJIOTHO-OCHOBHOI'O TUTPOBAaHMUA.

JlaGoparopnasi padora Ne 13. [IpuroroBiieHre U CTaHIAPTH3ALUS PACTBOPA KOMILIEKCOHA
I11. KomiuiekcoHOMeTpHYecKoe orpe/iesieHue 00111eil :KecTKOCTH BOIbI (4 ).
eab padoTbI:
HayuuThcs onpenensats 001y 3KECTKOCTh BOJIbI, OIPEEINIATh TUTP paboyero pacrsopa
3aKpenuTh HAaBBIKM KOMIIJIEKCOHOMETPUUYECKOTO TUTPOBAHUS M pacueTa KOHLEHTpaluu
OIpPEAENSIEMOr 0 BEIIECTBA.
Conepxanue padoThbI:
PaccunrtaTh, B3BECHTh Ha Becax HEOOXOIUMOE KOIUYEecTBO TpuioHa b u pactBopute ero B
HY>KHOM 00beMe 1M CTUIUIUPOBAHHOMN BOJIbI.
Crannmaptuszanus pactBopa komruiekcona lll, T.e. ycranoBieHne TOYHOW HOPMAaJBHOCTH U
TUTpa pacTBopa TpuioHa b mo cranmapTHOMY pacTBOpy cyibdaTta Maraus ((pukcaHan).
Omnpenenenre U pacueT o0mIel )KECTKOCTH BOJIBI THTPOBAHUEM KoMIUIeKcOHOM |11,
Pe3yabTarsl JadopaTopHoii padoTei: OTueT npenocTaBisieTcs B TMCbMEHHOM BHJIE U

JIOJDKEH COJIEPKaTh KPaTKOe OMKCaHKe X0Aa paboThl, PaCIETHYIO YacTh U BBIBOJBI IO padoTe.

B pe3ynbTaTe BRIMOTHEHUS Ta00paTOPHON pabOTHI CTYIEHT JTOJKCH:

3HaTh: CyIHOCTh METO/Ia KOMILIEKCOHOMETPHYECKOTO TUTPOBaHUs. MTHANMKATOpHI METOIA.
Ymern: CraHgapTU3UpOBaTh  PACTBOPHI  AHAJUTHYECKUX  pEareHToB. [IpuMEHSTH
MOJIyYCHHbIC 3HAHMS [UIsl aHajiu3a MPOMBILIUICHHBIX, MPUPOAHBIX, OPraHUYECKUX U
OMOJIOrNYECKUX 00BEKTOB.

Bnagerb: HaBbikamy BBIMOMHEHUS WMCXOAHBIX BBIYUCICHHUH, HTOTOBBIX PACUETOB C

HCIIOJIb30BAaHUEM CTATHCTUYECKOM O6pa6OTKI/I PE3YJIbTATOB KOJIMYCCTBCHHOI'O aHAJIn3a.

1.

o~

Bonpocs! k Teme:
Uro Takoe KOMIJIEKCOHBI M JJsi 4Yero OHU mpuMeHsoTcs? OObACHUTE MNPUYUHBI
PEAaKIIMOHHOM CITOCOOHOCTH KOMILJIEKCOHOB.
CynHOCTh KOMIIIEKCOHOMETPUYECKOI O TUTPOBAHHS.
Kakue crmocobsl KOMIIJIEKCOHOMETPHYECKOro TUTpoBaHus Brl 3Haere? Uem ompenensercs
BBIOOp cIrocoOa TUTPOBAHUS?
Kaxkue BemecTBa sBISIIOTCS NEPBUYHBIMU CTaHIAPTAMH B KOMILJIIEKCOHOMETPUU?
Ha3oBute kputepuun, KOTOPbIM JAOJHKHBI OTBEYATh TUTPAHTHI B KOMIIJIEKCOHOMeTpun. Kakoe
BEIIECTBO SIBJISIETCS] TUTPAHTOM B JIaHHOM paboTe?
KakoBa  ponp  KOHCTAaHT  JIUCCONMALMM B XAPaKTEPUCTHKE  TUTPAHTOB B
KOMILIEKCOHOMETpPUU?
Wupaukatopsl  xenaToMerpuyeckoro  TupoBanus. Kakumu  cBoiictBamu  0o0nagaroT
MHAUKATOPBI, IPUMEHSIOLIMECS B KOMITJIEKCOHOMETPUU?
Crnoco0bI GpUKCHPOBAHHS TOYKH SKBUBAJIEHTHOCTH.
Kak Bmustor coctaB u 3HaueHue pH OydepHoro pacrBopa Ha  pe3yJbTaThl
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KOMIIJICKCOHOMETPUYECKOI'O THTpOBaHI/ISI?

10. B uém 3akmrouaercs MeTOJ onpeaeneHus o01el KECTKOCTU BOIbI C HOMOIIBI0 TpuioHa b?

PN E

JlabopaTopHast padora Ne 14. KomiuiekcoHOMeTpUYeCKOe ONpe/ieieHue B pacTBope
HHUKeJIs, Ko0anbTa U ajroMunus (4 4).
Leab padoThi:
Hayuuts onpenensats comepkaHue METaUIOB B BOJHBIX pacTBOPAX METOJOM IIPSIMOrO
KOMIUJIEKCOHOMETPUYECKOTO TUHTPOBAHUS.
3akpenuTh 3HAHMS O BIUSHUU Cpeabl Ha PE3yJbTaThl KOMIIJIEKCOHOMETPUYECKOTO
TUTPOBAHMUSI.
Conepxanue padoThI:
[TpuroroBieHne aleTaTHOrO0 ¥ AMMOHUITHOT0 Oy(epHBIX PacTBOPOB.
Cranpapruzanus J/TA.
[TpuroroBieHre U CTaHIAPTU3ALMS PACTBOpa Cyib(aTa Meau i ONpeAe/IeHNs aTIOMUHHUSL.
KominekcoHomeTprueckoe onpeneseHne MeTaioB U pacueT X Macchl.
Pesyabrarsl 1a0opaTopHoii padoTbl: OTUET MpeaocTaBisieTcs B MHCbMEHHOM BHUJE U

AOJDKCH COACPKATH KPATKOC OIMUCAHUE XO4a pa6OTBI, PaCyYCTHYIO 4aCTb U BBIBOABI 11O pa60Te.

B pe3ynbTaTe BRIMOTHEHUS 1a00paTOPHON pabOTHI CTYIEHT JOJIKEH:

3HaTh: OCHOBHBIC MOJIOKECHUSI TEOPUU XUMHUECKOTO PABHOBECHS B aHATUTHYECKON XUMHUH.
Ymerb: CraHaapTU3MpPOBATh pACTBOPHI AHANUTHYECKUX peareHToB. [lombupate s
MMPOBCACHHA aHa/IM3a MCTAJUIOMHAUKATOPBLI.

BJIaI[eTI): HaBrlkaMu BLIITOIHEHHSA HUCXOOHBIX BBI‘II/ICJIGHHI)'I, HTOI'OBBIX PACdY€TOB C

HCIIOJIb30BAaHUEM CTAaTHCTUICSCKOM O6pa6OTKI/I PE3YJIbTAaTOB KOJIMYCCTBCHHOI'O aHaJIn3a.

el N =

N

=

N

Bomnpocsl k Teme:
Kakue anHanuTrueckue nprueMsbl UCIOIb3YIOT IPH TUTPOBAHUU KaTHOHOB MeTaljioB ¢ DJ[TA.
Kakyro cpeny HyXHO co37aTh ¥ MOJIEPKUBATh NIPU cTaHIapTu3anuu pactsopa J/TA?
Kakue GpakTopsl yYUTHIBAIOTCS MPU MOAOOPE METAINIONHINKATOPA B KOMITJIEKCOHOMETPHH ?
Hanmummre peaknuio 00pa3oBaHWs KOMILIEKCHOrO coenuHeHuss uoHoB Hukens (1) ¢
TPUIIOHOM.

JlaboparopHasi pa6oTta Ne 15. OKHCIUTEJIbHO-BOCCTAHOBUTEIbHOE THTPOBAHUE.
Ilepmanranaromerpus (4 4).

A. OnpenesieHne coiep:KaHUA MABeJeBO KHCJIOTHI

eab padoThi:
OcBoUTh METOAUKY BBINOMHEHUS OOBEMHOTO aHalM3a C HHOUKalWeHd  TOUYKH
SKBUBAJICHTHOCTH 110 COOCTBEHHOM oKkpacke TuTpanTa (KMnQa).
OnpenennuTs HEM3BECTHOE CO/IEPKAHNE BOCCTAHOBUTENSI B KOHTPOJIBLHOM PAacTBOPE.

Conep:xkanue padoThI:
[IpuroroBieHue ctaHAapTHOrO pacTBOpa IABEJIEBON KHUCIIOTHI.
[Tpurorosnenue npudauszutenabHo 0,05 H pacTBopa mepmaHranaTa Kaausi.
CranmapTu3anus pacTBOpa MepMaHraHaTa Kajus Mo [aBeIeBON KUCIIOTe.

Bb. Onpenesnenne oxkucaseMocT BoAbI 1o Metoay Kyoes
eab padoThi:
HayuuThcs onpenensaTh U pacCUUTHIBATh XMMHUECKOE MOTpeOIeHne KUCI0pOo/a.
3aerHI/ITB HaBbIKHM OKHCJIMTCIIbHO-BOCTAHOBUTCIBHOI'O TUTPOBAHUA
Copnepxanue padoThI:
IIpuroroBieHye U CTaHIAPTU3ALHS PACTBOPOB IIEPMAHIaHATA KaJIUs U IABEJIEBOU KU CIIOTHI.
OuabTpOBAaHKUE BOJBI B3ATOU JJIS aHAIM3A.
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3.

Onpenenenne XIIK.
Pe3yabrarsl JadopaTopHoil padoTbl: OTYET MPEIOCTABIAETCA B MUCbMEHHOM BHUJIE U

AOJDKCH COACPKATHh KPATKOC OIMMCAHUE XO04a pa6OTI>I, PaCuYCTHYIO 4aCTb U BBIBOABI ITO pa60Te.

B pesynbTaTe BBIOIHEHUS Ta00opaTOPHON PabOTHI CTYACHT JOJKEH:

3Harb: CymHOCTh METO/a OKHUCIHTEIHFHO-BOCCTAHOBUTEIHLHOTO THUTPOBAHHUS M OCHOBHBIC
orepalyuu MeToa. .

YMmerb: CTaHmapTH3WpPOBaTh  PACTBOPBl  AHAJIMTHYCCKUX  peareHToB.  [IpuMeHsTh
MOJIyYCHHBIC 3HAHUS JUIA aHallu3a [POMBINUICHHBIX, IPUPOJIHBIX, OPraHHUYECKUX U
OMOJIOTHYECKUX O0OHLEKTOB.

Buaaners: HaBbikamMy BBIONHEHUS WCXOJHBIX BBIUMCICHHH, HWTOTOBBIX pAacdyeTOB C

UCIIOJIb30BAaHUEM CTaTHUCTHYECKOW 00pabOTKU pe3yIbTaTOB KOJIMYECTBEHHOT'O aHAJIM3A.

1.
2.

3.
4.

5.

~

10.
11.

12.
13.
14.

15.

Bomnpocs! k Teme:

Knaccudukanus oOKHCINTETbHO-BOCCTAHOBUTENBHBIX METOIOB TUTPOBAHHUSL.

Kak  MOXHO  yCTaHOBUTb TOYKY  SKBUBAJIEHTHOCTM B KHUCIOTHO-OCHOBHOM U
OKHUCJIMTENbHO-BOCCTAaH OBUTEIBHOM TUTPOBAHUU?
PacyeTsl B OKMCIUTEIEHO-BOCCTAHOBUTEIBHOM METOE TUTPOBAHMS.
Ha ugem ocHoBaH penoxcuMeTrpudeckuii metoy aHanusa? Kakue BemecTsa MCHOIB3YIOTCS B
9TOM METOJ€ B KAYECTBE OKUCIUTEIECH U BOCCTAHOBUTEIEH ?

Ha yem ocHOBaH mepmaHraHaToMeTpudeckuid Metoj aHainu3a? Uro mpoucxomut ¢ Mn (II)
MpU OKWCIICHWM B KHUCJIOW, HEUTpaJbHOW M IIeNo4HOM cpene? Yemy paBeH rpamMm-
SKBUBAJICHT IIEpMAHraHaTa KaJlisi B TOM U B JPYroM ciiydae?

Kaxkue BeniecTsa sBISIIOTCSA NEPBUYHBIMY CTAaHIAPTAMM B IEPMAHTAHATOMETPUU?

Ha 4eM ocHOBaH MeTOJ CTaHIApTH3alMM pPAcTBOpa IEpMaHraHara Kajaus IO OKcajaTy
HaTpus WJIM IaBeleBOol kucinore. Hammcate peaknuioo B3auMOJIEHCTBHS IABEJIEBOU
KHCIIOTBI C IEPMaHTaHATOM KaJIus.

[Touemy HemenecooOpasHO OpaTh TOYHYIO HABECKy IepMaHTaHaTta Kajus IpH
MPUTOTOBJICHUH €T0 TUTPOBAHHOI'O pacTBopa’?

[Touemy npH yCTaHOBKE TUTpa IepMaHTraHaTa Kajius MepBble €ro Karid 00eclBEYMBAIOTCS
OYEHb MEJICHHO?

Yro Takoe penokc-uHaAUKaTophl? KakoB UX mpUHIMN 1€l CTBU?

[ToueMy mpy TUTPOBAHHM MEPMAHTaHATOM Kallus HE UCMOJb3yeTcs katanu3atop? C kakoi
LIEJIBIO B OKCIIEPUMEHTE HUCII0JIb3YETCSl PACTBOP CEPHOM KUCIOTHI?

Uro HaszeiBaercs XIIK.

ITouemy onpenenenue XIIK npoBoasT npu KUNEHUU aHAIU3UPYEMOIO pacTBOPA.

B yem 3akmouaeTcst CyTh IEpPMAHTAHATOMETPUUECKOTO METOAA OMPENEIEHUsI HOHOB JKelle3a
(IT) B comn Mopa? Hanucath peakiuio.

Kakum 00pa3oM paccuuThIBaeTcsi HOPMAJIbHOCTh I€pMaHraHaTa Kajaus W Macca HOHOB
xenesa (I1) B comu Mopa?

JlabopaTtopnas padora Ne 16. IlpuroroBieHue W CTaHAAPTU3ALHUA PacTBOpa

THOCYJb(paTa HaTpusa. Onpenenenne gpeHouaa (4 4).

1.
2.

Leab padoThI:
1. Hayuutbcs onpenensits coepkanue ¢peHosa B BOJE.
2. 3akpenuTh HABBIKU CTAaHIAPTH3AIUNA PaOOYUX pacCTBOPOB
Conep:xanue padoTh:
CranmapTusaius pactBopa THocyIbdata HATpUs
Omnpenenenue copepkanus GeHosa B BOje.
Pe3yabTaThl 1adopaTopHoii padoThl: OTYEeT MPegoCTaBiIsAeTCs B MUCBMEHHOM BHUE U

JOJDKCH COACPIKATH KPATKOC OIIMCAHUC XOa pa6OTBI, PACUCTHYIO YaCTbh U BBIBOJBI 11O pa60Te.
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B pe3ynbTaTe BRIMOTHEHUS 1a00paTOPHON pabOTHI CTYIEHT JOJIKEH:

3narb: CynHOCTP MOJZOMETPUYECKOTO METOJA OKHUCIUTEIbHO-BOCCTAHOBUTEIHHOTO
TUTPOBAHUS 1 OCHOBHBIE OTEPAllU METO/A. .

Ymerb: CraHIapTU3UPOBATH  PACTBOPHI  AHATUTHYECKUX  pPearcHToB.  [IpuMeHsTH
MOJIYYCHHBIC 3HAHMS JUISI aHajlu3a IPOMBINUICHHBIX, IPUPOIHBIX, OPraHUYECKUX U
OHMOJIOTMYECKHX 00HEKTOB.

Buaners: HaBbikamy BBIMOJNHCHUS WCXOTHBIX BBIUMCICHHM, HWTOTOBBIX pAacuyeTOB C

HCIIOJIb30BAHUEM CTATUCTHYECKOU O6pa6OTKI/I PE3YJIbTATOB KOJIMYCCTBCHHOI'O aHAJIn3a.

1.

Bonpocs! k Teme:
[Toyuemy paboumii pacTBOp THOCYNb(aTa HATPUS HEIb3s HCIIOIB30BATH Cpazy IMoCie
MPUrOTOBJIEHUS? YTO MPOUCXOIUT C 3TUM pacTBOpOM Npu XpaHeHun? IIpuBecTn ypaBHEHUS
COOTBETCTBYIOIINX PEAKIU.
Kakue ycraHOBOYHbIE BellecTBa (IEPBUYHBIE  CTaHAAPTHI) HCHOJB3YIOTCA  IIpH
CTaHJapTU3aLUU pacTBOpa THOCYJb(aTa HaTpus? I[IpuBecTH ypaBHEHHE COOTBETCTBYIOIIEH
pEaKIMH.

JlabopaTopHasi padotra Ne 17 Aprenromerpus (4 4).

A. Ilpurorosienue u cranaapruzamus 0,01M pacTBopa HUTpara cepedpa
b. Onpenenenue XJIOpUI-HOHOB B CTOYHBIX Bojax MeToioM Dosibrapaa

1.
2.

N

Hean padoThI:
Hayuutscest mpoBoANTS OCaUTEIbHOE TUTPOBAHME.
Hayuwurest npoBoaMTh aHaIN3 CTOYHBIX BOJ.
3aKperuTh HaBbIKU CTaHIAPTU3ALMKI PAaCTBOPOB
Copnep:xanue padoThI:
Crannapru3anys pacTBopa HUTpaTa cepedpa COJNTHON KUCIOTOM.
[IpuroroBnenue u cragaapTU3aLKs PACTBOpPA POJaHUAA AMMOHUS.
OnpeﬂeneHHe XJIOpUX-MOHOB B CTOYHBIX BOJAAX.
Pe3yabrarsl JadopaTopHoii padoTbi: OTYET NMPEIOCTABISAETCA B MUCBbMEHHOM BHUJIE U

JOJDKCH COACPIKATD KPATKOC OIIMCAHUC XOa paGOTBI, PACUCTHYIO YaCTb U BBIBOJBI 11O pa60Te.

B pe3ynbTaTe BBINOJIHEHUS Ta00paTOPHOU PabOTHI CTYACHT JOJKCH:

3Harb: CyIIHOCTh apreHTOMETPUIECKOT0 METO/Ia OCAIUTEIBHOTO TUTPOBAHUS U OCHOBHBIC
oreparu Merona. OCHOBHBIE HHIUKATOPHI METOIA U MEXaHHU3M HX JICHCTBHUS.

Ymerb: CraHmapTH3UpOBaTh  PACTBOPHI  AHAJIUTUYECKUX  PEArcHTOB. [IpUMEHSTH
MOJyYeHHbIC 3HAHUS JUIA aHallu3a [POMBINUICHHBIX, MPHUPOJHBIX, OPraHUYECKHX H
OMOIOrHYECKUX O0OBEKTOB.

Buaners: HaBbikaMu BBIMOJMHEHUS HCXOMHBIX BBIUMCIACHHM, HTOTOBBIX pacuyeToB C

HCIIOJIb30BAaHUEM CTAaTHCTUYCSCKOM O6pa6OTKI/I PE3yJIbTAaTOB KOJIMYCCTBCHHOI'O aHaJIn3a.

N

Bomnpocsl k Teme:
Knaccudukariust METo10B 0CaAUTEIILHOTO TUTPOBAHHS.
Aprentomerups. Kinaccupukanus meTo0B.
Kak mnpoBoguTcs cranmapruzanus padoO4YMX pacTBOpOB a) B apreHTomMeTpuu; 0) B
MEpPKYpPOMETPHH; B) B THOLIMAHATOMETPHUH.
Kakue u3 nepeunciennsix Bemiects: LICl, NaCl, MgCl; « 6H,0 siBisitoTcs yCTaHOBOYHBIMU
npu cranpaprusanun pactBopoB AgNO3z u Hga(NO3),?
MOXXHO JIM BBIMOJHITH apreHTOMETPHUECKOe OMpenerieHrne mo Merony Mopa: XJIopuj-,
Oopomui-, noau-noHoB? OTBET 000CHOBATE.
[ToueMy KHCIOTHOCTH CpEIbl OKa3blBaeT BIMSHHE Ha OCAJUTEILHOC THTPOBAHHE C
ancopOLMOHHBIMU MHAMKATOpaMu?
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Jladoparopnas pa6ora Ne 18 bapumerpus (4 4).
A. IlpuroroBJieHne U CTAaHJAAPTH3ANUs Padoyero pacTBopa xjiopuaa dapus
b. Onpenenenue cyabdar-noHoB

Hean padorsi:

1. 3akpenuTh HaBBIKU MPUTOTOBJICHUS U CTAHIAPTU3AIMH PACTBOPOB

2. HayuuTh onpenensTs coaepkaHue cyiab(par HOHOB OapUMETPHYECKUM METOJI0OM
Copnep:xanue padoThI:

1. TlpurotoBieHHe U CTaHAAPTU3AIMS pacTBOpa XJIopuaa Oapus.

2. Omnpenenenue cynb(paT-nHOHOB B KOHTPOJIHHOM PacTBOpPE

3. Pacuer conepxkanus SOz B aHAMM3UPyEeMOM pacTBOPE.

Pe3yabTarsl JadopaTopHoii padoTsi: OTueT MpenocTaBisieTcs B MMCbMEHHOM BHJIE U
JOJDKEH COJIEPIKAaTh KPaTKOE OMKUCAHUE X0/1a pabOThl, paCUE€THYIO YacTh M BBIBOJIBI 110 padoTe.
B pe3ynbTaTe BRINMOTHEHUS Ja00paTOPHON pabOThI CTYIEHT JIOJIKEH:
3HaTh: CymHOCTh 0apUMETPUYECKOr0 METOAA OCAIUTEIBHOIO TUTPOBAHUS M OCHOBHBIC
onepanuu Metosia. OCHOBHBIE MHIUKATOPBI METO/Ia U MEXAHU3M UX JIEUCTBHUS.
Ymerp: CranaapTU3MpoBaTh pPacTBOPbl  AHAJIMTHUYECKUX  peareHToB. [IpumeHATH
MOJIyYEHHbIC 3HAHUS JUJIS aHajdu3a IIPOMBILUICHHBIX, MPUPOAHBIX, OPraHUYECKUX U
OMOJIOrHYCeCKUX 00BEKTOB.
Baanerb: HaBbpikaMu BBIOJHEHHUS HCXOIHBIX BBIYMCICHUM, HWTOTOBBIX pacyeToB C
HCIIOJIb30BAHUEM CTATUCTHYECKON 00pabOTKU Pe3yJIbTaTOB KOJMYECTBEHHOTO aHAJIM3a.
Bonpocsl k Teme:
bapuMmerpus, CylHOCTh METO/A.
Turpant MeToaa, ero CTaHAapTU3ALMSL.
Bmusinue pH Ha pe3ynbTaThl OMPUMETPUIECKOTO THTPOBAHUS
NuaukaTtopsl METOJa, MEXAHU3M UX JICHCTBUSL.

el e =

Pa3znen 2. UHcTpyMeHTANIBbHBIE (PU3HKO-XUMHUYECKHE) METOIbI AHAJIN3A
Tema 2. DjieKTPOXMMHYECKHE METO/AbI aHAIN3A
JlaGoparopnasi padora Ne 1. [Ipsimasi noreHuuomerpusi. OnpenejieHne 3HAYeHUs!
pH pacTBopa ¢ nCHoJIb30BaHNEM CTEKJISTHHOTO Y1eKTpoaa (4 u).
Leab padoThi:
OcBouts MeTOaUKY padoTel Ha pH- MeTpe.
HayuuTbcs cTpouTh IrpayupoBOUYHBIN IpaukK.
3. Omnpenenuts 3HaueHue pH HEUW3BECTHOrO pPacTBOpa C HCIOJIb30BAHUEM CTEKJISHHOIO
JIEKTPOJA U PACCUUTATh KOHLIEHTPALUIO PACTBOPA.
Coaepixanue padoThi:
Osnakomiienue ¢ pH-merpom. Iloaroroska 3nexkTpoaoB kK pabore.
W3meputs 3HaueHus pH pacTtBopoB.
3. Paccuntarh KOHIEHTpanuo noros H' B pacteope.
Pesyabrarsl JadopaTopHoi padoTei: OTueT npenocTaBisieTcs B TUCbMEHHOM BHUJE U
JIOJDKEH COZIepXKaTh KpaTKOe OIMCAHKE X0/1a PadOThI, PACUETHYIO YaCTh M BBIBOBI 110 paboTe.

B pe3ynbraTe BbInonHeHUs 1a00paTOpHOI pabOThI CTYIEHT JIOJDKEH:

3narb: CymHOCTP METOJA TNOTEHIIMOMETPUYECKOTO aHaju3a, IpPUEMbl U  CIOCOOBI
BBIITOJIHEHHUSI TOTEHIIMOMETPUUYECKOr 0 AaHAJIN3a [T KOJIMYECTBEHHBIX ONpPEIEICHUM.

YMmetb: CoOupath npocTeiiire YCTAHOBKH JIJIsl IPOBEICHUS JJAOOPaTOPHBIX HCCIIETOBAaHUH.
Crtpouth rpanyupoBOouHbI rpaduk. IIporHo3upoBaTh pe3ynbTaThl (PU3HMKO-XUMHUUECKOTO
aHaJIM3a, Ha OCHOBE TEOPETUYECKUX 3HAHUM.

Buaners: HaBblkamMu BBINONHEHHUS HWCXOJHBIX BBIUMCICHUH, HTOTOBBIX pacyeToB C
UCIOJIb30BAaHUEM CTaTUCTHUECKON 00pabOTKH pe3yIbTaTOB KOJIMYECTBEHHOTO aHAIN3A.

N

N
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Bonpocsl k Teme:

1. Omnpenenenne u kKiaccuuKaus SIESKTPOXUMUYECKHX IMPOIECCOB. DIEKTPOXUMUYECKUMA
SKBUBAJICHT.

2. Kakoil mporecc BBI3BIBAET BO3HHUKHOBEHHE OJJIEKTPOAHOro rmnoreHnuana? Yro Takoe
CTaHJAPTHBIN AIEKTPOAHBIN MOoTeHIMaNn? Kak ero onpenensroT SKCIePUMEHTAIbHO?

3. [IlpuHmun ycTpoiicTBa CTaHAAPTHOTO BOIOPOMHOTO D3IEKTPOAA, AJICKTPOAHAS pPEaKIIHsl.
DIIEKTPOXUMHUUYECKHUU psAJl HAIIPSHKEHUS METaJIOB.

4. Yro takoe snextpon? Kakue smektponbl Bel 3HaeTe u kakoBo Mx HazHaueHue? Uem oHH
OTJIMYAIOTCA?

5. Tlorennmomerpus. B 4eM CyIIHOCTH MOTEHIIMOMETPUYECKUX METOIOB aHAIH3a ?

JlabopaTopHasi padora Ne 2. Onpenesienne K0O3(Pp(PUIHEHTHI AKTUBHOCTH PACTBOPOB
COJISTHOM KHCJIOTHI H CTeNeHH AUCCONUAIMH CATUIINIOBOI KHCJIOTHI (4 1).
eab padoThi:

1. TIpoBepuTh MPaBHWILHOCTb TEOPETUUYECKHX BBIKJIAAOK IJs pacyeToB Kod(duimeHTta

aKTUBHOCTU B NEPBOM NpHOJIMKEHUH 1o Teopuu Jlebas-XroKkkens, CpaBHUB PacUETHBIE U

9KCIEPUMEHTaJIbHbIC 3HAUCHHUS .

2. OnpenenuTh CTENEHU AMCCOLMALNU CAUIUIOBOM KHCIOTHI, CPABHUTH MOJTy4YEHHBIC

JaHHBIE C PACCYUTAHHBIMU 1O ypaBHEeHHI0 OCTBaJbIA.

Conepxanue padoThI:
1. TlpuroroBUTH PacTBOP CUIBHOIO 3JIEKTPOIUTA (CONSHOM KUCIOTHI) U CIa00r0 3JIEKTPOIUTa

(canuIuIOBOM KUCIIOTHI.

2. Wsmepenue pH pactBopa cONISIHOM KHCIIOTHI IPU Pa3IMYHbIX 3HAYEHUSAX KOHLEHTPALUU U
pacyer ko3 pulreHTa aKTHBHOCTH.
3. Usmepenue pH pactBopa cajqMIMIOBOW KHCIOTHI TP  PA3IUYHBIX 3HAYCHHSIX

KOHIEHTPALMH U pacueT CTENEHU JAUCCOLUALINH.

Pe3yabTarsl J1abopaTopHoii padoThi: OTUET MpeaocTaBisieTcss B MUCbMEHHOM BHUJE U
JIOJDKEH COJIepKaTh KpaTKoe OMHMCaHKEe X0Aa paboThl, paCYETHYIO YacTh U BBIBOJBI IO padoTe.

B pesynbTaTe BBIOIHEHUS 1a00paTOPHON pabOTHI CTYACHT JOJDKEH:

3narb: CymHOCTh METOJ MOTEHIIMOMETPHUUECKOIO aHajau3a, 3JEKTPOJbl, UCIOJIb3yEMbIE B
MIOTEHLIUOMETPHUYECKOM METOJIE aHAIN3A.

YMmerb: BeiOupars onTUMaabHbIM METOJ KOJIMYECTBEHHOTO aHAIM3a BEIIECTBA, UCIOJIB3YS
COOTBETCTBYIOIIME (hr3nueckue MpuOopsl M anmapatsl. [IporHo3upoBaTh pe3ysbTaThl (PU3UKO-
XMMHYECKOT0 aHaJIN3a, Ha OCHOBE TEOPETUUECKUX 3HAHUH .

Buagers: Metonukamu aHanu3a (pU3HUECKUX U XUMUYECKUX CBOWMCTB BEIECTB Pa3IMYHOM
npupojpl. HaBblkaMu  BBIIOJHEHHS MCXOAHBIX BBIYMCIEHHUI, MTOTOBBIX pPAacyeTOB C
UCIOJIb30BAHUEM CTATUCTHUECKON 00pabOTKHU pe3yIbTaTOB KOJIMYECTBEHHOIO aHAIN3A.

Bomnpocsl k Teme:
1. Tlouemy MeHSieTCS OKHCIMTEIbHO-BOCCTAHOBUTENbHBIM moTeHIMan? Kakas 3aBHCHMOCTb

BbIpaxkaeTcsa ypaBHeHueM Hepucra? [loscHUTE CMBICT BXOASIIMX B HETO BEJHYKH.

2. Kaxue ¢dakTopbl BIMSIOT HA HAIIPABIEHUE OKUCIUTENbHO-BOCCTAHOBUTEILHON peaKiiuu?
3. Kak ycrpoen ranpBannyeckuii anemenT? Kakue peakuun nporekatoT rnpu ero padore? Kak

Bo3HUKaeT J/[C rajibBaHHMYECKOro 3JieMeHTa?

4. Kak kiaccupuIupyroTcs 3JIEKTPO/Ibl, UCIIOIb3YEMbIE€ B TOTEHIIUOMETPHU?
5. DnekTponbl CpaBHEHHS — XJIOpCEepeOpsiHBIA M KajoMenbHBIA. X ycTpoiictBa, (yHKIUH,

MPUHIUIIBI 1EHCTBUS, 3JIEKTPOIHBIE PEAKIINH.

6. Krnaccudukanus MHAMKATOPHBIX JJIEKTPONOB. MX (QYHKIUS W OTIMYMA OT 3JIEKTPOIOB

CpaBHEHUS.
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7. IlpuBeaute mpUMEpbl METALUTMYECKUX WHIMUKATOPHBIX 3JIEKTPOAOB l-ro m 2-ro poja.
OOBsACHUTE MEXAHU3M UX NEHCTBUA.

JlabopaTtopuas padora Ne 3. Ilpsimasi morennmuometrpusi. Omnpenesenne HUTPAT-

HOHOB (4 4)

Leab padoThi:

1. HayuuThbcs TOTOBUTH CEPUIO CTaHJAPTHBIX PACTBOPOB JJIsl MOCTPOSHUS TPagyHpOBOYHOTO
rpaduka.

2. Hayuwutcs onpenensTs cofepskaHue HUTPATOB B TKaHAX PacTEHUH.

Copnepxanue padoThi:

[IpuroroBieHne craHAAPTHBIX PACTBOPOB.

Ananu3 cTaHIapTHBIX PAaCTBOPOB U MOCTPOEHHUE I'PalyUpOBOYHOIO rpaduka.

AHanu3 ucciaeayeMoro pacTBopa.

Omnpenenenue NO3 B pacTeHHsIX.

PesyabTarsl JadoparopHoii padorei: OTUeT MPEAOCTABISAECTCS B IUCbMEHHOM BUJE U
JIOJDKEH CofepXkKaTh KpaTKOE€ ONMCaHUWE XOoAa paldoThl, pacyeTHYI0 4YacTb, pajlyUpOBOUHBIH
rpauk 1 BbIBOJIBI IO paboTe.

B pe3ynbTaTe BRIMOTHEHUS 1a00paTOPHOIN pabOTHI CTYIEHT JOJIKEH:

3Harb: MeToabl, TpUEMbl U CIOCOOBI BHITIOJHEHHS MOTEHIUOMETPUUYECKOro aHajau3a IS
KOJIMUECTBEHHBIX ONpe/IeIeHHUH.

Ymerb: OtOupath CcpegHO [pody, COCTaBISATh CXEMbl aHalM3a, MPOBOAMUTH
KOJINYECTBEHHBIN aHaJM3 BELIECTB, B MpejesiaX UCI0Ib30BaHUsI OCHOBHBIX IPUEMOB U METO/IOB,
MPENYyCMOTPEHHBIX ITporpaMmMoii. CTpOUTh FpalyMpOBOUHBIH Irpaduk.

Baagerb: Metoankamu aHanm3a GU3MYECKUX U XUMHUYECKHUX CBOMCTB BEIIECTB Pa3IMUHON
npupoasl. HaBpikaMu  BBINOJHEHUS HCXOAHBIX BBIYMCICHHMM, MTOrOBBIX pacyeToB C
UCIIOJIb30BAaHUEM CTaTHUCTHYECKONH 00pabOTKU Pe3yIbTaTOB KOJIMYECTBEHHOI'O aHAJIHM3A.

Bomnpocs! k Teme:

1. Tlpsmas noteHunomerpus. CymHOCTh METOAA.

2. KakoBbl OCHOBHBIE THIIBI MOHOCENEKTUBHBIX 3JIeKTpoaoB? Kak OHM yCTpO€HbI M Ha YeM
OCHOBaH MNpUHIUN ux JeiictBusa? Kakue XapakTepHUCTUKH HMEIOT HOHOCEIEKTHBHbBIE
ANEKTPOBI?

3. Kakmmu cBoiicTBamMu NODKEH 00J1aaTh MaTepual, U3 KOTOPOTO M3TOTOBJIAIOT: a) KHIKUE
MeMOpaHbl, 0) TBEpble MEMOPaHBI 1711 HOHOCEJIEKTUBHBIX JIEKTPOO0B?

4. Kakue cmocoObl ompeneneHus KOHIIEHTPAlMd HOHOB C IIOMOIIBIO HOHOCEIEKTUBHBIX

371eKTpoaoB Bbl 3Haere?

Kak ctposites rpagynpoBodHbie TpaduKy A1 MTOTEHIIUOMETPUIECKUX OMpeIeNeHUi.

6. Kakoii BuI WMEIOT TpagyHpOBOYHbIE TpadUKHd TPH  MPOBEACHUU  NPSMBIX
MOTEHIMOMETPHUYECKUX H3MEPEHUN C IOMOUIbIO HMOHOCEIEKTUBHBIX 3JIEKTPOAOB: a) AJs
KaTHOHOB, 0) 1151 aHMOHOB.

7. VYKaxuTe JOCTOMHCTBA M HEIOCTATKH MPAMON MOTEHUUOMETPUH U MOTEHIIMOMETPUYECKOIO
METO/1a aHaJIM3a.

8. KakoBO yCTpOWCTBO HHUTpAT CEIEKTHBHOrO »3jekTpona? IloyemMy NOTEHIHMAl HUTpAT
CEJIEKTUBHOI'O 3JIEKTPO/Ia 3aBUCUT OT AKTUBHOCTU HUTPAT-HOHOB?

9. B kakux KOOpIMHATax CTPOST I'paJyHpOBOUYHBIN I'padUK MPHU ONpeNeIeHUH HUTpPAT-HOHOB?
Kak paccunteiBaeTcst MOJIsIpHasi KOHIIGHTpAIUsl HUTPAT-UOHOB B pacTBOpe?

el e

o

JlabopaTopnas padora Ne 4. Onpenesnenne pH n conepxanusi meJj09d B pacTBOpax
NMOTEHIHOMETPHUUYECKHM MeTOI0oM (4 4).
Hean padoTsi:
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=

Hayuuthcst cobupaTh yCTaHOBKY ISl IOTEHIIMOM ETPUYECKOr0 TUTPOBAHMSL.
2. OcBOUTh METOJUKY MOTEHIMOMETPUUYECKOro TUTpoBaHMs. Mcmonb30BaTh MpHOOpPETEHHBIE
HABBIKY JIJIs TOTEHIIMOM ETPHUUECKOI0 TUTPOBAHUSI.
Conepxanue padoThI:
Omnpenenuts pH OyepHBIX pacTBOPOB U MU THEBOW BOJBI.
2. Omnpenenuth cojAep)KaHHE IIEJIOYH B PACTBOPE METOAOM IOTEHIIMOMETPHUYECKOTO

TUTPOBAHUS.

3. Paccuutarh pe3ynbTaThl SKCIIEPUMEHTA U TIOCTPOUTH KPUBBIE TUTPOBAHUSI.
4. PaccuuTaTh Maccy IIEJI0YH B pacTBOpE.

Pesyabrarsl 1abopaTopHoii padoTsl: OTYET MpeaoCTaBisieTCs B MUCbMEHHOM BHUAE U
JIOJDKEH COZIEepKaTh KPaTKOE ONMCaHUE XoJa padoThl, paCUETHYIO 4acTb, KPUBbIE TUTPOBAHUS U
BBIBOIBI IO paboTe.

B pe3ynbraTe BbINONIHEHUS 1a00paTOPHOI pabOTHI CTYyIEHT JOJKEH:

3HaTh: MeTo/bl, IpUEMbl U CHOCOObI BBINOJHEHHUS MOTEHIIMOMETPUUYECKOro aHauu3a Jyis
KOJINYECTBEHHBIX ONPEIEICHUN.

YMmerb: CoOupaTh NpOCTENIINE YCTAHOBKH JJIsl IPOBEAEHUS 1a00paTOPHBIX UCCIIEAOBAHUM.
OTtOuparb cpenHio npoly, COCTaBIATh CXEMbl aHAJIN3a, MPOBOAUTH KOJIMYECTBEHHBIN aHaIU3
BEIIECTB, B IIpelenax HCIOJb30BAaHUS OCHOBHBIX INPUEMOB U METOJOB, NPEIYCMOTPEHHBIX
nporpaMmoii. [IpuMeHsTh NoJydyeHHbIE 3HAHMS JI1 aHajau3a IMPOMBIIICHHBIX, NPUPOAHBIX,
OpraHMYEeCcKUX U OMOJIOTMUECKUX 0ObEKTOB.

Baangerb: MeroaukaMu aHainu3a (QU3MYECKHX U XMMHYECKHUX CBOMCTB BEILECTB Pa3IMYHOU
npuponbl. HaBblkaMu  BBINOJHEHHS MCXOAHBIX BBIYMCIEHHUI, MTOTOBBIX pPAacyeTOB C
UCIOJIb30BAaHUEM CTaTUCTHUECKON 00pabOTKHU pe3yIbTaTOB KOJIMYECTBEHHOI0 aHAIN3A.

Bomnpocsl k Teme:

1. B 4em cyTp MeTOAa MOTEHIMOMETPUYECKOTO TUTPOBAaHUA? B KakuX KOOpAMHATax CTPOSIT

KpPHUBBIE IOTEHIHOMETPUYECKOTO TUTPOBAHUSA?

2. VYKaxuTre CrocoObl HaXOXICHHS TOYKHM SKBHUBAJICHTHOCTH IPH MOTEHIMOMETPUYECKOM
TUTPOBAHUHU.

Kakue TUTpaHTBI HCIIONIB3YIOTCA B METO/1€ TOTEHIIMOMETPHUYECKOT'O TUTPOBAHUS?

Kakyio cuctemy 371eKTpOIOB cienyeT BbIOpaThb HpHU MOTEHIIMOMETPHUYECKOM KHCIOTHO-
OCHOBHOM TUTPOBaHUN?

5. Kak ycrpoen creknsHHBINA 3nekTpon? Ha uem ocHoBaHa (DyHKIMS MOHHOM CEINEKTUBHOCTHU
IPYIIIbI CTEKJISIHHBIX AJIEKTPOI0B?

ITouemy noTeHIIMAN CTEKJIIHHOIO 2JIEKTPO/ia 3aBUCUT OT KOHLIEHTPALMY HOHOB BoAopoaa?
7. BbiOepuTe BepHBIN OTBET. AHAIMTUYECKUM CUT'HAJIOM B ITOTEHLMOMETPUH SIBJISETCS: a) Cujia
TOKa; 0) JIEKTPOIPOBOIHOCTD; B) KOJMUYECTBO 3J1eKTpuuecTBa; I') J1C 31eKTpOXUuMHUECKOH
SAYEUKU?

=

B w

Sk

JlabopatopHoe 3aganue Ne 5. [loreHumomerpuveckoe TuTpoBanme. OnpeaesieHue
MAacCcoBOii 1I0J1M THAPOXHHOHA B o0pa3sue (4 u).

Leab padoThi:
1. BaerHI/ITB HaBbIKHW B3BCIHINMBAHUA HA aHAJIUTHYCCKUX BECaX
2. Hayuutp ompenenaTb coaepKaHHs OPraHW4YecKoro BelecTBa B o0Opa3lie  METOAOM
OKCHUIUMETPHUYCCKOI'0O THUTPOBaHUA, IOKa3aTb IMPEUMYNICCTBA HOTGHHHOMGTPI/I‘—IGCKOﬁ
HMHAUKAIIUHU TOYKH 3KBUBAJICHTHOCTH.

Copnepxanue padoTh:

Pacuer nHaBeckn TUAPOXHHOHA U B3BCIIMBAHUC €€ HA AHAJIMTUYICCKUX BCCAX.
[IpuroroBienue pacTBopa J1Jis aHATIHU3A.
3. TloTeHunomeTpuyeckoe TUTPOBAHHUE.

N
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4. TloctpoeHue KpuBOii TUTpOBaHHs B kKoopauHatax V(tutpanta) = f(E).

5. Ompenenenrue MacCOBOM JOJM THIPOXUHOHA B 00pasIie.

Pe3yabrarsl JadopaTopHoii padoTbi: OTYET NPEIOCTABIAETCA B MIUCbMEHHOM BHUJIE U
JIOJDKEH COZepKaTh KPaTKOE OMHMCAHKME XO0Aa padOoThI, paCUeTHYIO 9acTh, KPUBYIO THTPOBAHUS U
BBIBOJIBI 1O paboTe.

B pesynbTaTe BBIOIHEHUS Ta00paTOPHOU PabOTHI CTYACHT JOJDKEH:

3HaTh: CyIHOCTh MOTEHIIMOMETPHIECKOTO THTPOBAHUSI.

YMmerb: Cobupath mpocTeilline yCTaHOBKM MJISi TPOBEACHUS MOTEHIIMOMETPUYECKOTo
TUTpoBaHus. OTOMpaTh cpeaHIol Mpoly, COCTaBIATH CXEMbl aHalu3a, [POBOAUTH
KOJIMYECTBEHHBIN aHaJN3 BEIIECTB, B IpeeaxX UCII0JIb30BaHUsI OCHOBHBIX IPUEMOB U METO/IOB,
MPEeIyCMOTPEHHBIX  MporpamMMmoi. [IpuMeHSTh  TONyYEeHHBIE 3HAHWA IS aHaIM3a
MIPOMBIIIICHHBIX,, IPUPOJIHBIX, OPraHUYECKUX U OUOJOTUYECKUX 00BEKTOB.

Baagers: Metonukamu aHanu3a (pU3HUECKUX U XUMUYECKUX CBOWCTB BELECTB Pa3IMYHOM
npupoipl. HaBbIkaMu  BBIMOJHEHHMS MCXOIHBIX BBIYMCIEHHM, WTOTOBBIX pPAacyeTOB C
UCIOJIb30BaHUEM CTATHCTUYECKON 00pabOTKH pe3yIbTaTOB KOJMYECTBEHHOIO aHAIIN3A.

Bomnpocsl k Teme:

1. Kakwue TUTpaHTHI UCTIOIB3YIOTCS B METO/I€ TOTECHIIMOMETPUYECKOTO TUTPOBAHUS OKUCIICHHS -
BOCCTaHOBJICHUS ?

2. Jna ompenenenust 9/IC B naHHOi paboTe B KauecTBE MHAMKATOPHOT'O 3JIEKTPOAA CIEAYET
BBIOpATh: @) CTEKJISHHBIN, 0) KaJOMeJbHBIM, B) MEIHBIN; I') MIATHHOBBIN? Kakas peakuus
MPOTEKAET Ha TPaHUIle pa3jielia «KIIOBEPXHOCTh IIIEKTPOJa — PACTBOP» B 3TOM ciiydae?

3. Kakue ¢aktopsl BIUSIOT Ha BEJIMYMHY CKayka MOTEHIIMAJIOB MPU MOTECHIIMOMETPUUYECKOM
TUTPOBAHUU METOJIOM OKHCIICHUS-BOCCTAHOBJICHUS?

4. Kak onieHuBaeTcs MPaBWIBHOCTh U BOCITPOM3BOAMMOCTE METO/A aHalu3a?

[Touemy mnpH TOTESHIHMOMETPHUYECKOM THTPOBAHUU B psAde CIydaeB IeIecoo0pa3Ho

WCIOh30BaTh HEBOJAHBIE PACTBOPHI?

6. IlpumeHeHHE METOIOB MPSIMOI MOTEHIIMOMETPHH U TOTEHI[OM eTPUYECKOTO THTPOBAHHSI.

o

JlabopatopHoe 3aganue Ne 6. Onpenesnenue coaep:kaHus MOHOB kodaabTa (I1) B
pactBope (4 4).
eab padoThi:
1. Hcnonb3ys OKCMAMMETPUYECKOE TUTPOBAHUE C IOTEHLIMOMETPHUUECKON MHANKALIMEH TOUKH

SKBHUBAJIEHTHOCTH, OIPEEINUTD coziepskaHne HoHOB koOasbTa (II) B pacTBope.

2. 3akpenuTh HaBBIKU pacyeTa KPUBBIX TUTPOBAHUS.

Coaep:xanue padoThi:

[IpuroroBieHue pacTBopa JJIs aHaJIU3a.

[ToreHnmoMeTpruecKoe TUTPOBAHUE MTOTYYEHHOI'O PacTBOpA.

[MTocTpoenue KpUBBIX TUTPOBaHUs B KoopauHatax V(tutpanra) = f(E).

Pacuer conepxanust nonoB kodaneta (II) B ncxognom pactBope.

Pe3yabTarsl JladbopaTopHoil padorbi: OTY4ET MPEIOCTABISETCS B MUCHbMEHHOM BHUIE U
JIOJDKEH COoZlepKaTh KPaTKOE ONMMCaHUE XoJa paboThl, paCyeTHYIO 4acTb, KPUBbIE TUTPOBAHUS U
BBIBOJIBI IO paboTe.

B pe3ynbpTaTe BHIIOIHEHUS 1a00paTOPHON PabOThI CTYJEHT JIOJIKEH:

3narb: CyIIHOCTH  OKCHIMMETPUUYECKOTO TUTPOBAaHUSA € IOTEHLHUOMETPHUYECKON
MHIMKALUEH TOUKA SKBUBAJIEHTHOCTH.

YMmerb: Cobupare mpocTeilline yCTaHOBKM MJIi IPOBEACHUSI MOTEHIIMOMETPUUYECKOro
TUTpoBaHUs. [0TOBUTH TpoOy [Uid aHaiau3a, COCTaBISATH CXEMbl aHalu3a, IPOBOAUTH
KOJIMYECTBEHHBIN aHaJM3 BEUIECTB, B MpeesaX UCIOIb30BaHUs OCHOBHBIX MPHUEMOB U METO/IOB,
IPENyCMOTPEHHBIX  NporpamMmoi. IIpuMeHATh  IOJNydeHHbIE  3HAHMA A aHaIM3a

hPopnpE
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MIPOMBIIIICHHBIX,, IPUPOJIHBIX, OPraHUYECKUX U OUOJTOTHYECKUX 00BEKTOB.

Baagerb: MetoaukamMu aHanu3a QU3NYECKUX U XUMUYECKUX CBOWCTB BEIIECTB Pa3JIMYHOM
npuponbl. HaBblkamMu  BBINOJIHEHUS UCXOAHBIX BBIYMCIEHUWA, MTOTOBBIX pacyeToB ¢
WCIONB30BAHUEM CTATUCTHUECKON 00pabOTKHU pe3yIbTaTOB KOJIMYECTBEHHOTO aHAIN3A.

Bonpocs! k Teme:
1. Kak paccuuThIBaeTCs MOTEHIIUAN OKUCIUTEILHO-BOCCTAHOBUTEILHOIO 3JICKTPO/IA.
2. Kak ctpositcst kpuBbie TuTpoBaHusA? Kak rpadgudecku Mo KpuBOi TUTPOBAHUS HAXOAST TOUKY

DKBUBAJICHTHOCTH?

3. IlpeumymiecTBa MOTEHITMOMETPUYECKOTO METO/MAa WHIUKAIMK TOYKH SKBHBAJICHTHOCTH II0

CPaBHEHUIO C BU3YaJIbHBIM.

JladbopaTropnass padora Ne 7. Konaykromerpuueckoe TuTpoBanue. OnpenejieHue
XJIOPOBOIOPOIHOI H YKCYCHOI KUCJIOT (4 ).
Heas padoThI:
1. OcBouTb HaBBIKU KOHAYKTOMETPUUYECKOTO TUTPOBAHUS

2. HayuuTtbcs CTPOUTH KPUBBIC KOHIYKTOMETPUICCKOTO TUTPOBAHUS.
Conep:xkanue padoThI:

1. TloaroroBka mpubopa k pabdore.

2. Crannpaprusanus pactBopa NaOH mo HCI.

3. AHanm3 uccieayeMoro pactsopa.

Pe3syabTarsl gaboparopHoii padoThl: OTYeT MPEIOCTABIACTCS B MUCBMEHHOM BHJE U
JOJDKEH COZEPIKaTh KPAaTKOE OMMCaHWEe XOoAa pabOThl, PaCYETHYIO YacTh, KPUBBIC TUTPOBAHUS U
BBIBOJIBI 1O paborTe.

B pe3ynbTaTe BHIMOIHEHUS Ta00paTOPHOI PabOThI CTYICHT JIOJDKEH:

3naTh: CyIHOCTh KOHAYKTOMETPUUYECKOI'0 METO/Ia aHaIN3a.

Ymerb: CoOuparh mpocTEHIHEe YCTAHOBKH IS TPOBEACHUS KOHIYKTOMETPHYECKOTO
TUTpoBaHUS. [ OTOBUTH TpoOy [UIs aHaidW3a, COCTaBISATh CXEMbl aHalN3a, IMPOBOIUTH
KOJIMYECTBEHHBIN aHaJM3 BEIIECTB, B Mpe/eiaX UCIOIb30BaHUS OCHOBHBIX MTPHEMOB U METOJIOB,
MPENYCMOTPEHHBIX  MporpamMmoii. [IpuMeHsATh  TONy4YeHHBIE 3HAHUSA Ul aHaiIM3a
MIPOMBIIIICHHBIX,, PUPOJIHBIX, OPraHUYECKUX U OMOJTOTHYECKUX 00BEKTOB.

Baagerb: MetoankaMu aHanu3a QU3NYECKUX U XUMHYECKUX CBOMCTB BEUIECTB Pa3IMYHOMN
npupoasl. HaBpikamMu  BBINOJHEHUS HCXOAHBIX BBIYHCICHHM, MTOrOBBIX pacdyeToB C
WCIIOJIb30BAHUEM CTATUCTUYECKON 00pabOTKH pe3yJIbTaTOB KOJIMUECTBEHHOTO aHaIn3a.

Bomnpocs! k Teme:

1. H3mepeHune Kakoro CBOWCTBA JIGKUT B OCHOBE KOHJyKTOMETpHUEcKoro ananusza? B kakux
€IMHUIAX 3TO CBOMCTBO U3MEPSETCS U C OMOILIBIO KAKUX YCTPOHCTB?

2. UYro Takoe 3JEKTpONpoBOTHOCTE? UeM 00YCIOBICHA 3JIEKTPONPOBOJHOCTH MPOBOIHHKOB
MEepBOro U BTOPOro poja?

3. Uem xapakTepusyeTcsi yAeibHas M YKBHBAJEHTHAs (MOJSApHAs) MPOBOJUMOCTH PACTBOPOB?
Kak MOXHO paccyuTarh 3JEKTpPOHpoBOAHOCTH? OT Kakux (akTOpoB 3aBUCTH
AJIEKTPONPOBOIHOCTh?

4. Kak npakTHUYECKH ONMPEAETUTh AIEKTPOIPOBOTHOCTh?

B ueM otnmyue npsAMoil 1 KOCBEHHOW KOHAYKTOMETPUU?

6. Uro Takoe KOHIYKTOMETPHYECKOE THUTPOBaHHE M KaK €ro mnpakTuyeckud mnpoectu? s

KaKuX I1eJIell MOJKHO UCIOJIh30BaTh KOHIYKTOMETPUUECKOE TUTPOBaHUE?

KaxoB BHJT KpHBOI TUTPOBAHUSI CMECH CUIIBHOW M CJIA00N KHUCIOT MIETOYbI0?

8. Kaxk HaliTn 00BEMBI IIENOYH, U3PACXOJOBAHHBIE HA TUTPOBAHHUE KAXKIOTO U3 KOMIIOHEHTOB
CMeCH KHUCIIOT?

o
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Tema 3. OnTH4yecKue MeTOAbI AHAJIMU3A.
JlaGopaTropHasi pa6ora Ne 8. ®0oTOKOJIOpPUMETPHYECKOE OMpeaeSieHIe COep:KaAHUs
docdopa B pacTBopax (4 4).
Lean padoThi:
W3yauts mpuHOHUI pabOTHl (OTOKOIOPUMETPA.
Hcnonp30BaTh OCHOBHOM 3aKOH CBETOIOIVIOIIEHUS [JIS1 SKCIIEPUMEHTAIBHOIO ONPEAEIICHUs
conepxxanus pochopa B pacTBOpax.

Coaepixanue padoThi:

[TpuroroBienue pabounx U CTaHAAPTHBIX PACTBOPOB.

OtpaboTKa HaBBIKOB BBIOOpA KIOBETHI, CBETO(PUIIBTpA.
doToMeTpHpOBaHUE U TOCTPOCHHUE I'PayHPOBOYHOTrO rpaduka.
AHanm3 uccieayeMoro pacTBopa U pacdeT coaepskanus gocdopa.

Pe3yabTaThl 1a0opaTopHoii padoTsl: OTUeT NPeaoCTaBIAETCs B MUCbMEHHOM BHUE U
JIOJDKEH COJIep)KaTh KpaTKOe OIMCaHUuEe XOAa paboThl, PacUETHYIO 4YacTh, I'paJlyMpOBOYHBIN
rpaduK ¥ BBIBOABI IO paboOTe.

B pe3ynbTaTe BRIMOTHEHUS 1a00paTOPHON pabOTHI CTYIEHT JOJIKEH:

3narb: CymHOCTh GOTOMETPUUECKOr0 MeToa aHam3a. CxeMy (hOTOIIEKTPOKOJIOPUMETPA.

Haznauenue cBeroduabTpoB u ¢orosnemeHToB B npubopax. Ilopsmok pabGoTtel u

BBINOIHEHUS u3MepeHus Ha ®OKe.

YMmerb: CoOupare mpocTeiiline YCTAaHOBKM M TNPOBEICHHS (POTOMETPUUECKUX
onpeneneHuid. ['oToBuTh mnpoOy My aHaiu3a, COCTABJATh CXEMbl AaHaJU3a, I[POBOIUTH
KOJINYECTBEHHBIN aHaJM3 BELIECTB, B MpejesiaX UCI0Ib30BaHUsI OCHOBHBIX IPUEMOB U METO/IOB,
MIPENYyCMOTPEHHBIX IporpamMmoil. CTpouTh rpagyupoBouHblil rpaduk. [IpuMeHsaTs moay4yeHHbIe
3HAHMS JJI aHAJIM3a TPOMBIIIJICHHBIX, IPUPOIHBIX, OPTAaHUYECKUX U OMOJIOTMYECKUX 00bEKTOB.

Baanerb: MeroaukaMu aHainn3a (QU3UYCCKHX U XHMHYECKHUX CBOMCTB BEIECTB Pa3IMIHON
npuponpl. HaBblkaMu  BBINOMHEHMS MCXOAHBIX BBIYMCIEHHUIH, MTOTOBBIX pPAaCuETOB C
UCIIOJIb30BAaHUEM CTaTHCTHYECKONH 00pabOTKU Pe3yIbTaTOB KOJIMYECTBEHHOI'O aHAJIHM3A.

Bonpocsl k Teme:
1. CunektpanbHble (ONTHYECKHE) METOABl aHanu3a. Kakue cBOMCTBa BElIECTB HCHOJB3YIOT B

CHEKTpaJbHBIX METOAAX aHau3a?

2. Yrto Ha3BIBAaeTCS ONTHUYECKOM IUIOTHOCTBIO? OT Kakux (PakTOpoB 3aBHUCHT ONTHYECKas

IUIOTHOCTB pacTBOpa’?

3. Kak nHaspBaloTCs METOABI aHAIM3a W MPHOOPHI, HCIOJB3YIOMIME SBICHHUE IOTJOMICHUS

BEILIECTBOM BOJIH ONTUYECKOI0 Anana3zoHa’?

4. Cytb (HOTOKOJOPUMETPUYECKOIO METoJa aHamm3a. Ha dyem ocHoBaHa pabora
doToanekTpokonopumerpa?

[Tpusenute cxemy gorokonopumerpa. KakoBo Ha3HaueHue cBeTOGUIBTPOB?

KaxoBo Ha3zHaueHue ¢otolrneMeHToB B npubopax? KakoB mopsiiok paOOThl U BBIIOJIHEHUS
n3mepenus Ha POKe?

7. s ucciaenoBaHusl KAKUX PACTBOPOB MOXKHO HCIIOJIB30BATh (POTOKOJIOPUM ETPUUECKUN

MeTox anaimn3a?

8. Kakue BemectBa OTHOCAT K ONTHYECKM aKTHBHBIM? OT 4Yero 3aBHCUT I[BET BeEIIECTBA

(pacTBOpa) U MHTEHCUBHOCTH OKpacKu?

9. Kak roToBsiT CTaHAapTHBIE PACTBOPHI JJIsl TOCTPOCHUS KaTMOPOBOYHOTO rpaduxa?

10. Kaxue BenmMUMHBI paCCUUTHIBAIOT MPU (POTOIITEKTPOKOIOPUMETPHUUECKOM METO/IEe aHaIHu3a?

11. B gem cymnocTh 3aKkoHOB byrepa — JlamGepra, bepa, byrepa — JlamGepra- bepa?

12. KakoBBI OCHOBHBIE ATaITbl BBITOJIHEHHS (POTOMETPHUECKOrO ONpeaeeHus?

13. Kakue ¢axTopsl HEOOXOJUMO YUYUTBHIBATh HPU BHIOOpPE TONIIMHBI CBETOMOIJIONIAIOIIEr O
cosi (KroBeThl)?

N
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JlabopaTtopnas pa6otra Ne 9. Onpenesienne Meau B pactsope AuddepeHIHATbHO-
dboTomerprueckum MmeToaoM.(4 4)

eab padoThi:
1. 3akpenuTh HaABBIKK TPUTOTOBJICHHS CTAHAAPTHBIX PACTBOPOB.

2. HayuuTtcs npaBuibHO BEIOMPATh CBETOQHUIBTP TSl aHATN3A.

3. HayuwuTcst BBIMOMHATE aHATM3 MeToa0M AU ddepeHnnanbHoi crekTpopoTOMETPHH.
Coaepixanue padoThl:

1. TlpuroroBieHue CTaHIAPTHBIX PACTBOPOB MEIU M BEIOOpP CBETODMIBTPA

2. Tlocrpoenune rpaxyupoBOYHOrO rpaduka

3. AmnHamm3 uccienyeMoro pacrsopa. Pacuer maccel Meay B aHAIM3UPYEMOM PacTBOPE.

Pesyabrarsl 1a0opaTopHoii padoTbl: OTUeT mpenocTaBisieTcss B MHCbMEHHOM BHUAE U
JOJDKEH CoJepXkaThb KpaTKOE€ ONMCAaHHE XOJa pPaboThl, PACUETHYIO 4YacTh, I'PaJlyHpOBOYHBIN
rpauk 1 BbIBOJIBI 1O padoTe.

B pe3ynbraTe BbINonHEHUs 1a00paTOPHOI pabOThI CTyIEHT JJOJKEH:

3nare: CymHocts auddepeHnuanrbHo-(GpoToOMeTpHUecKoro ¢GOTOMETPUUECKOr0 METoaa

aHanmu3a. HazHaueHnue ceeropuiibTpoB U (oTodaeMeHToB B npubdopax. [Topsaok paboTsl u

BBINIOJIHEHNA n3Mepenus Ha POKe.

Ymerb: CoOupaTh mnpocTelIINe YCTAaHOBKM Ui IpoBeneHUs (HOTOMETpUUECKUX
ompeneneHuii. ['oToBuTh npoOy M aHalu3a, COCTABISATH CXEMbl AaHajau3a, MPOBOJUTH
KOJINYECTBEHHBIN aHaJIU3 BELIECTB, B MpeeaX UCI0Ib30BaHU OCHOBHBIX IPUEMOB U METO/OB,
MPEAYCMOTPEHHBIX MporpamMmoi. CTpOUTh rpayupoBOYHBIN rpaduk. [IpuMEHATh MOTy4YeHHBIE
3HAHUS JUIA aHAJIM3a TIPOMBIIUIEHHBIX, TPUPOAHBIX, OPraHUUECKUX U OMOJIOTHYECKUX 00BEKTOB.

Buaaners: Metonukamu aHanu3a (pU3HUECKUX U XUMUYECKUX CBOMCTB BEIECTB Pa3IMUHOM
npuponbl. HaBbIkaMu  BBITOJHEHWS MCXOAHBIX BBIYMCIEHUN, MTOrOBBIX pacueToB C
UCIOJb30BAaHUEM CTaTUCTHUECKON 00pabOTKH pe3yIbTaTOB KOJIMYECTBEHHOTO aHAIN3A.

Bomnpocs! k Teme:

[TpuHIMI ycTpoiicTBa (HOTOIEKTPOKOIOPHMETPOB?

Ha uyem ocHOBaHBI (POTOITEKTPOKOIOPUMETPUY ECKHE METOIBI?

Kakue BenMurHbI pacCUnTHIBAIOT IPU (POTOIIEKTPOKOIOPUMETPHUUECKOM METOAE aHaIHU3a?
B yem cymHocTs 3akoHOB byrepa — Jlambepra, bepa, byrepa — Jlam6epra- bepa?

KaxoBbl OCHOBHBIE ATaIbI BBITOJIHEHUS (POTOMETPUYECKOr O ONpeeIeHUs?

ok whE

Kakue pakTopsl HEOOXOAUMO YUUTHIBATh IPU BHIOOPE TOJIMHBI CBETONOIJIOIAIOLIETO CII0S
(xroBeTsI)?
7. Kakoii crioco0 onpeneneHus KOHIEHTPAIlMA MEAN UCOJIb3YeTCs B TaHHOW paboTe?

JlabopaTopHas padora Ne 10. ®oToKo0pMeTPHUYECKOE ONPeIeIeHHe COAePKAHUA
skesiesa (111) B Buae komiiekca ¢ cyJib(pocaJiniuioBoii KUCI0Toi (4 u).
Leab padoThi:
3aKpenuTh HaBBIKK paOOThI HA (POTOAIEKTPOKOIOPUMETPE
Hcnonp30BaTh OCHOBHOM 3aKOH CBETOIOIJIOIIEHUS JJIsl SKCIIEPUMEHTAIBHOTO ONpPEAeIICHuUs
conepxxanus >xenesa (111) B Buge xommiaekca ¢ cysb(pocaauiiuioBoi KUCIOTON B pacTBOpax.
Copnepxanue padoThI:
[TpuroroBieHne pabounX U CTAHIAPTHBIX PACTBOPOB, copeprkammux xene3o (111).
Br100p KIOBETBI, CBETOPUIIBTPA.
doToMeTpupoBaHUE U MOCTPOCHUE I'PaJyUPOBOYHOI0 Ipaduka.
AHaIM3 UCCIIeIyeMOro pacTBopa u pacuet coaepkanus xkenesa (I11).
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Pe3yabrarsl JadopaTopHoil padoTbl: OTYET MPEIOCTABIAETCA B MUCbMEHHOM BHUJIE U
JIOJDKEH COJiepXaTh KpaTKOE€ OMNMCAaHHWE XO/a pPaboThl, PACYETHYIO 4YacCTh, I'PaJlyMpOBOYHBIN
rpauk 1 BBIBOJIBI ITO paboTe.

B pe3ynbTaTe BRINOIHEHUS Ta00paTOPHOM pabOTHI CTYIEHT JOJIKEH:

3narb: CymHOCTh (POTOMETpUYECKOro Merona ananusa. [lopsiiok paboThl M BHITOIHEHUS

n3mepenus Ha ®OKe.

YMmerb: CoOupaTh mpocTelle YCTaHOBKM JJig IpoBeneHUs (HOTOMETpUUECKUX
ornpeneneHuii. BoiOupaTth kroBeTy U cBeTo@uiabTp. '0TOBUTH MpoOy Ui aHaiIM3a, COCTABIATh
CXEMbl aHaju3a, MPOBOANUTH KOJIWYECTBEHHBIH aHAU3 BEUIECTB, B Mpeaeiax HCHOIb30BaHUS
OCHOBHBIX IIPUEMOB M METOJOB, MPEIYCMOTPEHHBIX MporpaMMoi. CTpOUTh TpajaydpOBOYHBII
rpaduk. IIpuMeHsAT, TONy4YEHHBIE 3HAHUA JUIS aHalM3a MPOMBIIUICHHBIX, MPUPOAHBIX,
OpPraHNUYECKUX U OMOJIOTHYECKUX OOHEKTOB.

Baagers: Metonukamu aHanu3a (pU3HUECKUX U XUMUYECKUX CBOWCTB BELECTB Pa3IMYHOM
npupofsl. HaBblkaMu  BBIMOJHEHHMS] MCXOIHBIX BBIYMCIEHHI, WTOTOBBIX pPAacUETOB C
UCIOJIb30BaHUEM CTATHCTUYECKON 00pabOTKH pe3yIbTaTOB KOJMYECTBEHHOIO aHAIIN3A.

Bomnpocsl k Teme:

1. Kakue MeToabl MOJIEKYJISIPHON CHEKTPOCKOIIMU OCHOBAHBI HA MPOLECcaxX CBETOINOIIIOIEHUS,

CBETOPACCESHBS U CBETOUCITYCKAaHHUS?

2. Cdopmynupyiite 3akoH byrepa-JlambGepra-bepa. YcnoBus cobmonenue 3akoHa byrepa—

JlamGepra—bepa.

3. Jlns yero HeoOXOIMMO 3HATH CHEKTPAIBHYIO XapaKTEPUCTUKY OKPAIIEHHOTO COCTUHEHHS?

B yem oTiimune TakMX XapaKTEPUCTUK, KaK MAKC. A U ONTHUM.A?

4. Kakue crnocoObl ompeeneHus: KOHIIEHTPAIMU HCIOIb3YIOT B (OTOKOIOPUMETPUUECKOM

MeTO/1e aHanu3a?

5. UYem Kk0d>QQUIMEHT CBETOMOTJIOMIEHUSI OTIUYAEeTCI OT MOJSIPHOTO KO3 dHIeHTa

MOTJIONIEHUS?

6. Kakoif  wuHTepBa;m  3HAYCHHWH  ONTHYECKOH  MJIOTHOCTH  PEKOMEHAYETCS  IpH
(OTOKOJIOPUMETPUY ECKUX OPEICTICHHSIX.

Kaxoii ctoco6 onpenenenus konneHTpanun xenesa (111) ncmons3yercs B nanHoi padore?

8. Ocobennoctn wmetoauku ompeneneHuss kemeza (IlII) B Bume kommiekca ¢

CyJb(OCATUIIIIOBOI KHCIIOTON B pacTBOpaXx.

~

JlabopaTopHas padora Ne 11. ®oTokoI0puMeTPHUYECKOE ONIPeeIeHHe COAePKAHUA
sxesie3a (111) B Bue THONMAHATHOTO KOMILIeKca (4 u).

eab padoThi:
3aKpenuTh HaBBIKH pabOThI Ha (OTORIIEKTPOKOIOPHUMETPE
Hcnonb30BaTh OCHOBHOM 3aKOH CBETOMOTJIONICHUS JJISI SKCIIEPUMEHTAIBHOTO OMPEeICHUs
conepxxanus >xenesa (111) B Buae TuonmanatHoro KOMILIeKca.

Conep:xkanue padoThbI:

[TpurororieHrne padboOYKX M CTAaHAAPTHBIX PACTBOPOB, coAepxamux xkeae3o (I1).
Bp100p KIOBETHI, CBETOPHIBTPA.

doToMeTpupoBaHUE U TOCTPOCHUE TPATyUPOBOYHOr0 Tpaduka.

AHaIM3 UCCIIeMyeMOro pacTBopa u pacuet coaepkanus xkemnesa (I11).

Pe3yabrarsl JadopaTopHoil padoTbi: OTYET MPEIOCTABISAETCA B MUCBbMEHHOM BHUJIE U
JOJDKEH COJIEP)KaTh KPAaTKOE OMHMCAHWE Xo/a paboThl, PacueTHYIO 4YacTh, I'PaJyHPOBOUYHBIN
rpaduK 1 BBIBOJIBI TTO padoTe.

B pe3ynbTaTe BRINOIHEHUS Ta00paTOPHOM pabOTHI CTYIEHT JOJIKEH:

3Harb: CymHOCTh (HOTOMETPUYECKOro MeTona aHanusa. [lopsiiok paboThl M BHIOIHEHUS

n3mepenus Ha POKe.

N
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Ymerb: CoOupaTh mnpocTeHIINe YCTAaHOBKM Ui IpoBeneHUs (HOTOMETpUUECKUX
onpezaenenuii. BeiOupate ktoBety u cBeropunsTp. ['oToBUTH MpoOy /uisi aHanmM3a, COCTaBISAThH
CXEMBbl aHajJIM3a, MPOBOAWTH KOJMYECTBEHHBI aHAJIW3 BELIECTB, B IpeieNaX HCIIOJIb30BAHMS
OCHOBHBIX IIPUEMOB M METOJIOB, MPEAYCMOTPEHHBIX Mporpammoii. CTpouTh rpajydpOBOYHBII
rpaduk. IlpuMeHsST, TONydYeHHBIE 3HAHUA MJIS AaHAlM3a NPOMBINUICHHBIX, TMPHPOIHBIX,
OpraHMYECKUX U OMOJIOTHUECKUX O0BEKTOB.

Baagerb: Metoankamu aHanm3a GU3MYECKHX U XUMUYECKUX CBOWCTB BEIICCTB Pa3IMYHON
npuponsl. HaBbIkaMu  BBIOMHEHHS HMCXOAHBIX BBIYMCIEHHUI, MTOTOBBIX pPAacyeTOB C
UCIOJb30BAaHUEM CTaTUCTHUECKON 00pabOTKH pe3yIbTaTOB KOJIMYECTBEHHOTO aHAIN3A.

Bomnpocsl k Teme:
1. [aiite omnpeneneHue NOHATUH CBETONPOIYCKAHUE, CBETOMNOTJIOIIEHUE, ONTHYECKas
10THOCTh. KakoBa MaTeMaTHyeckasi 3aBUCUMOCTb MEXAY HUMU?
2. B uyem cymHocTh 3ak0oHOB byrepa — JlamGepTta, bepa, byrepa — JlamGepra - bepa? KakoBsl
rpaduyeckre 3aBUCMOCTH BBIpaXkarolue 3akoH bepa?
Yro takoe ¢pororddekr? Kakue BemecTBa OTHOCAT K ONTUYECKH aKTHBHBIM ?
4. IlpuBectd mpUMEpPHl MCIONb30BAHMS B (POTOMETPUUECKOM aHAIM3E€ peakluil: a)

KOMILIEKCO00pa30BaHus; 0) OKHCIIEHUS-BOCCTAHOBJICHMUS.

5. OcHoBHbBIE TpUEMBbl  (POTOMETPUUECKOrO  aHalW3a: METOJ  CpPaBHEHUS, METOJ]

KaJIMOpOBOYHOT O rpaduka.

6. Kakoil MeToapl HCMONB3YIOT A pacdyera KOHIEHTPALUU OMpPENeIsieMOro KOMIIOHEHTa B

JlaHHOU paboTe?

7. B yem 0cCOOEHHOCTHh PKCIEPUMEHTAIBLHOTO omnpeaeacHus conepkanust sxenesza (I11) B Bume

TUOLIMAaHATHOT O KOMIUIEeKca?

w

JlabopaTopHas padora Ne 12. ®doromerpuueckoe onpenenenue xkeaesa (1) u (111) ¢
CyJab(oCcaTHINIOBONH KHCJIOTOH B BOJIe HCTOYHUKA BOJOCHADKeHust (4 ).

Lean padoThi:
3aKpenuTh HaBBIKH pabOThl HA (OTORJIEKTPOKOIOPHUMETPE.

2. Hayuutbcs ompeneisiTb M PacCUUTHIBATH KOHIEHTPALMK AaHAIU3UPYEMBIX BEIIECTB B

IPUPOTHBIX O0BEKTAX.

Conep:xanue padoThI:

1. IlpuroroBnenue pactBopoB. [locTpoenue rpanyupoBouHoro rpaduka. OnpeneneHue

obmero comepkanus xenesa (11) u (111).

2. llpuroroBnenue pactBopoB. llocTpoenue rpanyupoBouHoro rpaduka. OmnpeneneHue
coaeprxanust nonos xenesa (I11).
3. AHanm3 uccieayeMoro pactsopa, pacuet coxepxkanus sxenesa (1) u (111).

Pesyabrarsl 1abopaTopHoii padoTsi: OTUET MpeaocTaBisieTcss B MHCbMEHHOM BHUJE U
JIOJDKEH COJIep’KaTh KpaTKOE ONMCaHUE XoJa paboThl, PACUETHYIO 4acTb, I'pajyHpOBOYHBIE
rpaduku U BBIBOJIBI ITO paboTe.

B pesynbTaTe BBIOIHEHUS 1a00paTOPHOU PabOThI CTYACHT JOJDKEH:

3narb: CymHOCTh (POTOMETpUYECKOro Merona ananusa. [lopsiiok pabGoThl M BHIIOIHEHUS

n3mepenus Ha ®OKe.

YMmerb: CoOupaTh mpocTelle YCTaHOBKM JJig IpoBeneHUs (HOTOMETpUUECKUX
onpenencHuii. BeiOupats ktoBety U cBeropunbTp. ['oTOBUTH MpoOy /uIsi aHanmM3a, COCTaBISTh
CXEMbl aHajM3a, MPOBOAUTH KOJMYECTBEHHBIH aHAIW3 BELIECTB, B MpeeNax HCIOJIb30BaHUS
OCHOBHBIX IIPUEMOB M METOJIOB, MPEAYCMOTPEHHBIX Mporpammoii. CTpouTh rpajaydpOBOYHBII
rpaduk. IIpuMeHsAT, TONy4YeHHBbIE 3HAHUA JUIS aHalM3a MPOMBIIUICHHBIX, MPUPOAHBIX,
OpPraHMYECKUX U OMOJIOTHYECKUX 00BEKTOB.

Baaners: Metonukamu aHanu3a (pU3HUECKUX U XUMUYECKUX CBOMCTB BEILECTB Pa3IMYHOM

=
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npuponbl. HaBblkaMu  BBIIOJHEHHS HMCXOAHBIX BBIYMCIEHHUI, MTOTOBBIX pPAacyeTOB C
UCIOJIb30BAHUEM CTATUCTHUECKON 00pabOTKHU pe3yIbTaTOB KOJIMYECTBEHHOI0 aHAIN3A.
Bomnpocsl k Teme:
1. OcHoBHO} 3aKkOH cBeTONOIIOLEHUS. [IpUUMHBI, BBI3BIBAIOIIME OTKJIOHEHHS OT 3aKOHa
byrepa—Jlam6epra—bepa.
2. Ha wuwem ocHoBana pabota QoTodrnekrpokosopumerpa? KakoBo Ha3HaueHHE
dboTornemMeHToB B mpubdopax?
3. KakoB mopsnok pabGotel u BbimonHeHuss uaMepenus Ha OOKe? KakoBo HazHaueHue
cBeTOo(pUIBTOB?
B yem oTiimune pOTOKOIOpPUMETPUN OT CIIEKTPOMETPUU?
Jlnsg yero He0OXOIMMO 3HATh CHEKTPAIBHYIO XapaKTEPUCTUKY OKPALICHHOI'O COETUHEHUS?
B yeM oTiimune TakuX XapaKTEpPUCTUK, KaK MAKC. A U ONTUM. A?
6. Kakoii cnmoco6 ompenenenus koHneHTpanuu xenesa (1) u (111) ucronp3yercs B nanHOM
pabore?
7. Kak roToBsST craHAapTHBIE PACTBOPHI AJIsl HOCTPOEHUS KaalOpPOBOYHBIX rpauKoB?
JlabopaTtopHasi paGora Ne 13. doromMeTrpHYecKoe oOmpeaeeHHEe Kejie3a B

NPUCYTCTBUU HUKeJA (4 1)
eab padoThi:
1. HayuuTbcs BBIOMpPATh ONTUMAIBHBIA CBETOQHUIBTP JJIsl aHAJIN3a CMECH KATHOHOB.

o~

2. Hayuutbcs onpenensTs M pacCUUTHIBATh KOHIIEHTPALIMM aHAIU3UPYEMBIX BEIIECTB UCXOs
u3 (U3UKO-XMMHUYECKUX IOKa3aTee.
Conep:xxanue padoThI:
1. Bribop onTtumambHOro cBeTopuiIbTpa g (OTOMETPUpPOBAHUS >Kejie3a B NMPHCYTCTBHU
HUKEJSL.
2. IlpuroroBieHue CTaHJAPTHBIX PACTBOPOB.
3. Tloctpoenue rpagyupoBOYHOro rpaduka.
4. OrmpeneneHue xeje3a B UCCIEAYEMOM PacTBOPE.

Pesyabrarsl 1a0opaTopHoii padoTbl: OTUET MpeaoCTaBisieTCs B MUCbMEHHOM BHUAE U
JIOJDKEH COJIep’KaTh KPaTKOE ONMCAaHUE XoJa paboThl, PACUETHYI 4acTb, I'pajyHpOBOYHBIE
rpauKy 1 BBIBOJIBI 1O padoTe.

B pe3ynbraTe BbINONIHEHUs 1a00paTOPHOI pabOTHI CTYyIEHT JOJKEH:

3Harb: CymHocTh poTOMEeTpruecKoro Meroaa aHaiausa. Ilopsanok paGoThl U BBIIOIHEHUS

n3mepenus Ha ®IKe.

Ymerb: CoOupaTb mnpocTelIMe YCTAaHOBKM Ui IpOBeNEHUS (POTOMETPUUECKUX
ornpeneneHuil. BoiOupaTth kroBery u cBeTopuibTp. ['oTOBUTH Ipo0y Ui aHanM3a, COCTABIATh
CXEMbl aHajau3a, MPOBOANUTh KOJIMYECTBEHHBIH aHAIU3 BELIECTB, B NpeAeiax HCIOJIb30BaHUS
OCHOBHBIX IIPUEMOB M METOJ 0B, NPENYCMOTPEHHBIX NMporpaMMmoi. CTpoUTh IpaslyrpOBOUHBIN
rpapuk. IlpuMeHsATH NOMy4YEHHblE 3HAHUS JJI aHAJIM3a MHPOMBIIUICHHBIX, HPUPOIHBIX,
OpraHMYEeCKUX U OMOJIOTMYECKUX 0ObEKTOB.

Buaaners: Metonukamu aHanu3a (QU3HUECKUX U XUMUYECKUX CBOMCTB BELECTB Pa3IMYHOM
npupojbl. HaBblkaMu  BBINOJHEHHS MCXOAHBIX BBIYMCIEHHUI, MTOTOBBIX pPAacyeTOB C
UCIOJIb30BAaHUEM CTaTUCTHUECKON 00pabOTKM pe3ybTaTOB KOJIMYECTBEHHOTO aHAJIH3a.

Bomnpocs! k Teme:
1. Jlnst yero HEOOXOAUMO 3HATH CHEKTPAIBHYIO XapaKTEPUCTUKY OKPALICHHOTO COSIMHEHUS?

B 4yeM oTiimune TakMX XapaKTEPUCTUK, KaK MAKC. A U ONTUM. A?

2. Hauem ocHOBaH MpUHIMT BEIOOPA ONTHMAJIBHOI'O CBETO(DHIBTPA?
3. Kakoii crioco6 onpenenenust KOHIEHTPAIMH Kele3a UCIIONIb3yeTcsl B JTaHHOW paboTe?
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4. Kak roroBsiT CTaHJapTHBIE PACTBOPHI Il IOCTPOECHUS KaIMOPOBOUHBIX I'pauKoB?

JlabopaTtopnas pabdora Ne 14. OmnpeneneHne CcoAep:KaHUA HOBOKAHHA C
HCTOJIb30BaHNEM KATHOPOBOYHOTO rpaduka (4 4).
eab padoThi:
3aKpenuTh HaBBIKH pabOTHI HA (POTODIIEKTPOKOIOPHMETPE.
2. Hayuwmtbcs ompenensiTh KOHIICHTpPAIIMM aHAIM3HPYyEMBIX BEIIECTB B JIEKAPCTBEHHBIX
nperaparax 1mo KamOpoBOYHOMY IrpauKy.
Coaepxanne padoThbl:
1. TlpuroroBieHue pacTBOpa CpaBHEHHUSL.
2. Tlocrpoenne kaauOPOBOYHOT O rpaduka.
3. IlpuroroBneHue uccuenyeMoro pacTBopa. BelmonHenue anammsa.

Pesyabrarsl 1a0opaTopHoii padoTsl: OTUeT mpeaocTaBisieTcss B MHCbMEHHOM BHUJE U
JOJDKEH CONlep)KaTh KpaTKOe OINKCaHHWE XOoAa paboThl, pacyeTHYK 4YacTb, KaJIUOpPOBOYHBIN
rpaduK ¥ BBIBOABI IO paboOTe.

B pesynbTaTe BhIOTHEHUS 1a00paTOPHON PabOTHI CTYACHT JOJDKEH:

3narbh: CymHoCcTh GOTOMETPHUECKOTO MeTo/a aHanmu3a. [lopsaok paboThl U BBHIMOIHEHUS

n3mepenus Ha POKe.

Ymerb: CoOupaTh mnpocTeHIINE YCTAaHOBKM Ui IpoBeneHUs (HOTOMETpUUECKUX
ompenenenuii. BoiOupaTth kroBeTy U cBeTOQuUiIbTp. ['0TOBUTH MpoOy Ui aHaiIM3a, COCTABIATH
CXEMbl aHajM3a, MPOBOAUTb KOJMYECTBEHHbIH aHaIM3 BELIECTB, B IpeJeiaxX HCIOJIb30BaHUSA
OCHOBHBIX IIPUEMOB M METOJIOB, MPEAYCMOTPEHHBIX Mporpammoil. CTpouTh rpajaydpOBOYHBII
rpaduk. IlpuMeHsSTP moONydyeHHBIE 3HAaHUA JJI aHalM3a MPOMBILIJICHHBIX, TPHPOIHBIX,
OPraHNUYECKUX U OMOJIOTHIECKUX OOHEKTOB.

Baagerb: Metoaukamu aHanu3a (GU3NYECKHX U XMMHYECKHUX CBOMCTB BEIIECTB Pa3IUMIHON
npupoasl. HaBplkaMu  BBINOJHEHUS HCXOAHBIX BBIYMCICHHMM, MTOrOBBIX pacyeToB C
UCIIOJIb30BAaHUEM CTaTHCTHYECKOW 00pabOTKU Pe3yIbTaTOB KOJIMYECTBEHHOTO aHAIN3A.

Bonpocs! k Teme:

1. Kakue MeToabl MOJIEKYISIPHON CIEKTPOCKOIUU OCHOBAHBI HA MPOI[ECcaxX CBETOIMOIIIONIEHUS,

CBETOPACCEsIHbSI U CBETOMCITYCKaHUs?

2. Cdopmymupyiite 3akoH byrepa-JlamGepra-bepa. YcnoBus cobmonenue 3akoHa byrepa—

JlamOepra—bepa.

3. Kak ompenensror koHIeHTpanuio ¢QeniectBa (OTOMETPUYECKHIM METOJIOM, HCIIONIB3YS
cpeaHee 3HaueHU e MOJISIPHOI0 KO QHUIIMEHTA CBETONOIIIOIEHUS?
4. CymHocTb  (HOTOKOJIOPUMETPHUECKOIO0  METOAA aHallu3a C  HCIIOJIb30BAaHUEM

KaJIMOpOBOYHOT O rpaduka.

5. Kak BbIOparh amuHy BOJHBI 171 QoroMmerpuueckux omnpexneneHuii? Kak BoiOupamu

CBETO(UIIBTP IPH OIPEAEICHUN HOBOKAUHA?

6. Kak roroButrcs pacTBOp CpaBHEHUS U UCCIENyeMbIid pacTBOpP?

=

Jlaboparopnasi padora Ne 15. Onpenenenue coaep:kaHusi JIeBOMULIETHHA €

HCIOJIHb30BAHUEM CTAHIAPTHOr0 0opasua (4 u).

Lesab padoThi:
3aKpenuTh HaBBIKH pabOThl HA (POTOIIEKTPOKOIOPUMETPE.
2. Hayuwutbcs onpenessiTh KOHIICHTpPAIIMM aHAIM3HPYEMBIX BEIICCTB B JICKAPCTBEHHBIX
npernaparax ¢ UCIOJIb30BaHUEM CTaHIapTHOro o0pasiia.

Coaep:xanue padboThI:
[IpuroroBieHue uccieyeMoro pacTBopa.
2. BrlmonHenue aHamM3a.

=

=
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3. KOHTpOIBHBI OIBIT.
4. TlpuroroBieHHE CTaHIAPTHOTO PAaCTBOpPA JIEBOMULIETHHA.
5. Pacuer KoHIIEHTpalIMU UCCIIETyEMOr0 BELIECTBA B PACTBOPE.
Pe3yabrarsl JabopaTopHoii padoTsi: OTYeT IpenocTaBisieTcss B MUCbMEHHOM BUIE U
JIOJDKEH COJIEPKaTh KPaTKOe OMKMCaHKe X0Aa paboThl, PACIETHYIO YacTh U BBIBOJBI IO padoTe.

B pesynbTaTe BBIOIHEHUS Ta00paTOPHON PabOTHI CTYACHT JOJKEH:

3narb: CymHOCTh (OTOMETPHUYECKOTO MeTo/a aHanmu3a. [lopsgok paboThl U BBHITOIHEHUS

n3mepenus Ha @OKe. Crocob ompeneneHus BellecTBa € WCHOJIb30BAHHEM CTaHAAPTHOTO

oOpa3sra.

Ymerb: CoOupaTh MpOCTEUIINE YCTAHOBKU JUISI TPOBEICHHS  (HOTOMETPUUYECKUX
omnpeneneHud. BeiOupaTth KroBeTy u cBeTOPUIbTp. '0TOBUTH IpoOy Ui aHanIM3a, COCTABIATh
CXEeMBbl aHajM3a, MPOBOAUTH KOJIMYECTBEHHBIH aHAJIM3 BEIIECTB, B Mpeaenax HCIOJIb30BAHUA
OCHOBHBIX IPHUEMOB MU METOJOB, NPEAYCMOTPEHHBIX MNporpaMMmoi. lIpumeHsTs moayyeHHble
3HAHUS IS aHAJIM3a IPOMBIIIJICHHBIX, IPUPOIHBIX, OPraHUYECKUX U OMOJIOTUYECKHX 00BEKTOB.

Buaagers: Metonukamu aHanu3a (pU3HUECKUX U XUMUYECKUX CBOMCTB BEILECTB Pa3IMUHOM
npupoasl. HaBpikamMu  BBIMOJHEHUS HCXOAHBIX BBIYHCICHHH, WMTOTOBBIX pPAacyeTOB C
HCIOJIb30BAaHUEM CTaTHCTUYECKONH 00pabOTKU pe3yIbTaTOB KOJIMYECTBEHHOTO aHAJIM3a.

Bomnpocsl k Teme:
1. Yro nHa3zpiBaeTcs K03(PPUIMEHTOM MPOMYCKaHHS M ONTHYECKON IIOTHOCThIO? B Kakux
npeaenax U3MEHSIOTCS 3TU BEJIMUYUHbI?
2. KakuMm ypaBHEHHEM BBIpa)KaeTCsi OCHOBHOW 3aKOH CBETO morjomieHus byrepa-JlamOepra-
bepa?
3. Kakue dakrtopsl MOryT NpuUBECTH K HApYIICHUIO JIMHEHHOW 3aBUCUMOCTH OINTHYECKOU

MJIOTHOCTH OT KOHIIEHTPALIMKU pacTBopa?

4. KakoB (pu3nueckuii CMBICI MOJIpHOro Koddduimenta nornomeHus? OT kakux (pakTopos

OH 3aBUCUT?

5. Kak ompemensoT KOHIIEHTPAIMIO BemiecTBa (POTOMETPHUECKUM METOIOM C TOMOIIBIO

OJIHOTO cTaHAapTa? YKa3aTb HEJOCTATKU U JOCTOMHCTBA 3TOTO METO/A.

6. IlpuBeaute hopmyiy pacuyera ucciegyemMoro oopasia.

JlabopaTtopHasi pabdora Ne 16. DkcTpakuHoHHO-(poTOMEeTpHUECKOe OTpeaeieHne
MoJIHOeHa B pacTBopax (4 4).

esab padoThi:

Hayuuthcsi ompenensiTb KOMIOHEHTBI pacTBOpa SKCTPAKIUOHHO-()OTOMETPHUECKUM
METOOM.
3aKpenuTh HaBBIKH SKCTPArHPOBAHHSL.

Conep:xkanue padboThI:

1. Pacuer oObema pacTBOpa, COAEpPXKAIIEr0 OMNPEAECIEHHOE KOJIMYECTBO AHAIU3UPYEMOTO
BELIECTBA

DKCTparupoBaHHE U aHATN3 UCCIIETyEMOro pacTBOpa.

3. TlocrpoeHue rpagyrupoBOYHOrO rpaduka.

4. Pacuyer KOHIEHTpAI[MX MOJMOAEHA B UCCIIETYyEMOM PacTBOPE.

Pe3syabrarsl gaboparopHoii padorbl: OTYET NMPENOCTABISAECTCS B MUCBMEHHOM BHJE U
JIOJDKEH CojiepaTh KpaTKOE€ ONHMCAaHHWE XoJAa pPaboThl, PACYETHYIO YacTh, I'PaJlyHpOBOYHBIN
rpaduk U BBIBOJIBI 11O paboTe.

B pe3ynbTaTe BRINOIHEHUS Ja00paTOPHOM pabOTHI CTYIEHT JOJIKEH:

3Harb: CymHOCTh (HOTOMETpUYECKOro Merona ananu3a. [lopsiiok paboThl M BBITIOTHEHUS
n3Mepenus Ha OOKe.

YMmerb: CoOupaTh mpocTellne YCTAaHOBKM MJis MpoBeneHUs (HOTOMETpPUUECKUX

N
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onpenenenuii. BeiOupate ktoBery u cBeropuibTp. ['oTOBUTH MpoOy /uIsi aHanmM3a, COCTaBISAThH
CXEeMBbl aHajHM3a, MPOBOAWTH KOJIMYECTBCHHBIH aHAJIM3 BEIIECTB, B MpeIeiax HCIOJIb30BAHUS
OCHOBHBIX IIPUEMOB M METOJIOB, MPEAYCMOTPEHHBIX Mporpammoii. CTpOUTh rpajaydpOBOYHBII
rpaduk. IIpuMeHSTh TONydeHHBIE 3HAHWS [UIS aHAIW3a [POMBIIUICHHBIX, MPUPOIHBIX,
OpPraHWYEeCKUX U OMOJIOTMYECKUX OOBEKTOB.

Baanerb: MeroaukaMu aHaimu3a (QU3UYCCKHX U XHMHYECKHUX CBOMCTB BEIECTB Pa3IMIHON
npupoasl. HaBpikaMu  BBIOJHEHUS WCXOMHBIX BBIYHCICHHWH, WMTOTOBBIX pPACYeTOB C
HCIIOJIb30BAHUEM CTATUCTHYECKON 00pabOTKHU Pe3yJIbTaTOB KOJMYECTBEHHOTO aHAJIH3a.

Bomnpocs! k Teme:
1. TIlpuBenurte KiIaccUPUKALMIO CHEKTPAIbHBIX METOIOB B 3aBUCHUMOCTH OT JIJIMHBI BOJIHBI

(4acToThl) MagarouIero U3Iy4eHus.

2. B uyem pa3nmmume: a) SMHUCCHOHHBIX W a0COPOIMOHHBIX METOIOB, B) aTOMHOW H

MOJIEKYJIIpHOM criekTpockonuu? [IpuBeanTe npuMepsl pa3HOBUIHOCTEN ITUX METO/OB.

3. B uyem ormmume cnektpodoTomMeTpa OT (HOTOIIEKTPOKOJOPUMETPOB, OTHOJYUEBBIX

pUOOPOB OT IBYXJIyUEBbIX (IPUHIUIHUAIBHBIE CXEMBI)?

®oTo3(hPeKT Kak 0CHOBA (POTOAIEKTPOKOJIOPUMETPUUECKOTO0 METO/IA.

duznyeckuii CMBICIT MOJISIPHOTO K03 puiirienTa abcopOIuu.

Kak ompenenstoT KOHIEHTpalUIO BemecTBa (HOTOMETPUUECKHM METOJOM, HCIOJIb3Ys

cpefHee 3HaueHu e MOJISIPHOTr0 KO GHUIIMEHTA MOTIOIIEHHS?

7. Kak nmpoBoauTCs 3KCTparupoBaHue MOJIHOICHTHOIIMAHATHOT O KOMILIEKCa, TPEUMYIIECTBA
IAHHOIr'O MeToma?

8. B uem cymHoOCTh METO/a IPayUPOBOYHOTO rpaduka 1 KaKOBBI €r0 0COOCHHOCTH.

ISR S

Tema 4. Xpomatorpagpuueckue MeToAbl aHAJIN3A.
JlaGoparopnass padora Ne 17. Tounkocioiinas xpomarorpadusi. BbiaeseHue u
omnpeejieHHe KaJMus B CTOUYHBIX Boaax (4 4).
Lean padoThi:
1. OcBouTb HaBBIKKM TOHKOCIIONWHOI XpoMaTorpauu.
2. HayuuTbcs TOTOBUTH HCCIElyeMYIo MPo0y K XpoMOTOr padupoBaHHIO.
Coaepixanue padoThi:
1. ITpuroroBieHue pa3daBIEHHOr O CTAHAAPTHOI O PacTBOpa KaJAMMs.
2. DKCTparupoBaHue KaJMUs U MOArOTOBKA UCCIEAYEMOU MPOObI K XpoMaTOrpappOBaHUIO.
3. XpomaTorpadupoBaHue pacTBOPOB.

Pesysabrarsl 1adopaTropHoii padorbi: OT4eT MPeNoOCTaBIAETCS B NMUCBMEHHOM BHIE U
JIOJDKEH COJIepXkKaTh KpaTKOe OIMCAHKE X0/1a PaOOThI, PACUETHYIO YaCTh M BBIBOBI 110 paboTe.

B pe3ynbraTe BbINONIHEHUs 1a00paTOPHOI pabOTHI CTYyIEHT JOJKEH:

3uarp: CymHOCTh XpoMaTOrpaduyecKoro METOAa aHall3a, OCHOBHBIC TMOHATUA U

ornpeneneHust Mmeroaa. CyuHOCTh TOHKOCJIONHON XpomaTorpaduu.

Ymerb: [oToBUTH mpoOy A aHaidM3a, COCTaBJISATh CXEMbl aHallu3a, MPOBOAUTH
KOJINYECTBEHHBIN aHaJIU3 BELIECTB, B MpeeaX UCI0Ib30BaHUs OCHOBHBIX IPUEMOB U METO/OB,
IIPENyCMOTPEHHBIX  IporpamMmoi. IIpuMeHATh  INOJNydYEeHHbIE 3HAHMA I aHaIM3a
IPOMBIIIJICHHBIX, IPUPOJHBIX, OPTAHUYECKUX U OMOTOTHYECKUX 00BEKTOB.

Buaaners: Metonukamu aHanu3a (pU3HUECKUX U XUMUYECKUX CBOMCTB BEIECTB Pa3IMYHOM
npupojbl. HaBbIkaMu  BBITOJHEHWS MCXOAHBIX BBIYMCIEHHUH, HWTOIOBBIX pacdyeToB C
UCIOJIb30BAaHUEM CTaTUCTHUECKON 00pabOTKH pe3yIbTaTOB KOJIMYECTBEHHOTO aHAIN3A.

Bonpocs! k Teme:

1. CymmHocTs XpoMaTorpaduyeckoro MeTo/1a aHajImu3a.
2. Ancopbuus, e€ BUIBI 1 METOABI ONIPEECICHUS.
3. TloaBwmxHas u HemoABMXKHAs (a3a, SJIOAHT — JaiTe onpeaeeHue dTUM MOHSITUSM.
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Cy1HOCTh TOHKOCIIOWHOM XpoMaTorpaguu.

Kakue pacTBOpbl MOXKHO HCIIOJIb30BATh B KAU€CTBE MOBUKHOMN (ha3bI?

Kakue TpeGoBaHus NpeabsaBIIAIOTCS K HEMOABMXKHOM (a3ze?

Kak ompenenstor Rf B merone TCX? OT 4dero 3aBHCHT 3Ta BEIMYMHA U KaKWE YCIOBUS
HY)KHO IOZI/IEP’KUBATh TOCTOSIHHBIMU IIPU NTPOBEJEHUU dKCIIEpUMEHTA?

8. Kak MOoxXHO onpenenuTh KOHI[EHTpAllM¥ KOMIIOHEHTOB CMECH IOCJe pa3felieHuss METOI0M
TCX?

No ok

Tema 5. Kuneruueckue MeTo/1bl AaHAJIN3A
Jla6opaTopHast padora Ne 18. Onpenesienne kob6aabTa B pacrope (6 ).
Leab padoThi:
HayuuThcs onpenensT KOHLIEHTPALMIO BEIIECTBA B PACTBOPE KUHETUYECKUM METOOM.
2. OcBoUTh HaBBIKM OOPaOOTKM pe3yJbTaTOB aHAIM3a C MCIOJb30BAHHEM MHTErpajbHOTO

BapHaHTa KHHETHYECKUX METOOB.

Coaep:xanue padoThI:

1. Tlocrpoenue rpaayupoBodHOro rpaguxka.
2. AHanm3 uccieayeMoro pactsopa.

Pesyabrarsl j1adopaTropHoii padorbl: OTYeT npenocraBisercs B NMUCbMEHHOM BHUJE H
JOJDKEH COJAepXaTh KpaTKOEe OMHMCAaHHWE Xoaa paboThl, PaCYETHYIO YacTh, I'PaJlyHpOBOYHBIN
rpaduK ¥ BBIBOABI IO paboOTeE.

B pesynbTaTe BBIOTHEHUS 1a00paTOPHOU PabOThI CTYACHT JOJDKEH:

3narb: CylHOCTh KHMHETHYECKHMX METO/JOB aHallu3a, OCHOBAHHBIX HA YYEHUU O
XMUMHUYECKOM PaBHOBECHH, XMMHUECKON KUHETUKE U KaTaJlu3e.

Ymernh: CoOupaTh MPOCTEHINNME YCTAHOBKH I TMPOBEACHUS ONpenesieHuid. [ 0TOBUTH
poOy ISl aHaNN3a, COCTABIISATH CXEMbI aHAIN3a, IPOBOIUTH KOJHMUYECTBEHHBIN aHAN3 BEIECTB,
B Ipeaenax MCIOJIb30BAaHUS OCHOBHBIX MPUEMOB M METO/OB, IPEIyCMOTPEHHBIX MPOrPaMMOi.
Crpouts TpamyupoBouHbIi Tpaduk. I[IpuMeHSATH TONy4YeHHBIE 3HAHUSA JUIA aHajIM3a
MIPOMBIIIJICHHBIX, TPUPOIHBIX, OPraHUYECKUX U OMOJIOTHYECKHX 00BEKTOB.

Buaaners: Metonukamu aHanu3a (U3HUECKUX U XUMUYECKUX CBOWCTB BEILECTB Pa3IMUHOM
npuponsl. HaBbIkaMu  BBIOMHEHHS HMCXOAHBIX BBIYHMCIEHHUI, MTOTOBBIX pPAacyeTOB C
UCIIOJIb30BAaHUEM CTaTHCTHYECKOW 00pabOTKU Pe3yIbTaTOB KOJIMYECTBEHHOT'O aHAJIHM3A.

Bomnpocsl k Teme:

1. Ilouemy B KMHETHYECKHX METOJaX HauboJiee YacTO UCHOJb3YIOT KaTAJIMTUUECKUE PEAKILINH,

B KOTOPBIX ONpeesieMoe BEIIeCTBO SBISIETCA KaTaau3aTopom?

2. Kakue (QU3MKO-XMMHUYECKHE METOABI Yalle BCErO0 MPUMEHSIOT I PETUCTPALUUd CKOPOCTU

WHAMKATOPHBIX PEaKIil U moueMy?

3. lnsa omnpeneneHust KoOalbTa UCIONB3YIOT PEAKIUI0 00ECHBEYMBAHMS  allM3apuHa

MEPOKCHJOM  BOJAOpOAa B  IIeno4HoM  pactBope. Ilouemy s oOpaboTku

9KCHEPUMEHTAIbHBIX JAHHBIX IPUMEHSIOT UHTETPAJIbHBIM BapUaHT KUHETUYECKUX METO/10B?

=

8. TEMATHUKA KYPCOBBIX, KOHTPOJIbHBIX PABOT, PE®GEPATOB
HE IIPEAyCMOTPEHBI IIPOrpaMMOK

9. MEPEYEHb BOIIPOCOB K 3AYETY U 3K3AMEHY

3 cemecTp

1. 3agaum u MeToAsl aHaIUTUYEeCKOM XuMUHU. OCHOBHBIE pa3feibl COBPEMEHHOMH
AHAJIMTUYECKOW XUMUHU.

2.  Knaccudukamnus 1 HOMEHKJIATypa XUMHUYECKUX U (PU3UKO-XUMHYECKHX METOJIOB aHaM3a

B COOTBETCTBHM C  pEKOMEHIAUUsIMH MEKIyHApOJHOTO COI03a TEOPETHUECKOW |
npukiaanon xumun (MIOITAK).
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Sk

10.

11.

12.

13.

14.

15.

16.
17.

18.

19.

20.

21.

22.

Pexomennanuu MIOITAK 1o 3anucu npuHATHIX 0003HAYCHHUH U rpauIecKoOMy MpeCTaB
JICHUIO 3KCIIEPUMEHTAIbHBIX JaHHbBIX.

3amaun U BBHIOOp MeTOAa OOHApY)KEHMsI M WICHTU(PUKAIMM XUMHUYECKUX COEIMHEHUH.
JpoOHBI 1 cuCcTeMaTHYECKUN aHAIN3.

MUKpOKpPUCTAINIOCKONUYECKUM  aHaIM3, NUPOXUMUYECKUH aHaiu3 (OKpallvBaHUE
IUIAMEHHU, BO3TOHKA, 00pa30BaHUE MEPIIOB).

KanenbHbIil aHamm3. AHanu3 pacTHpaHUEM MTOPOIIKOB.

OcHOBHBIE ~ CTaIMM  XUMHUYeCKOro aHaimm3a. lloaroroBka obpasna K — aHaIM3y.
[IpencraBuTensHOCTh MPOOBI; Mpobda W OOBEKT aHanmu3a; mpoda M METOJA aHalu3a.
CrniocoObl TOyYeHHs] TPEACTAaBUTENILHOW MPOOBI TBEPIBIX, JKUIAKUX U Ta3000pa3HBIX
BemecTB. OTOOp Mpo0d TOMOTeHHOT 0 U TETEPOreHHOT0 COCTABa.

OcHoBHbIE cr1OcOOBI IepeBoja MpoObl B (opMy, HEOOXOAMMYIO Ul JAHHOIO BHJA
aHaJM3a: PacTBOPEHUE B PA3JIMUYHBIX Cpellax; CHEKaHWE, CIUIABJIEHUE, Pa3jIokKeHUue IMoJ
JIEICTBUEM  BBICOKMX  TEMIIEpaTyp, JaBlEHHUSA, BBICOKOYACTOTHOIO  pa3psia;
KOMOWHHUPOBAHHE PA3JMYHBIX MPUEMOB; OCOOCHHOCTH pAa3JIOKEHHS OpraHUu4YecKHX
COCINHECHMUIA.

OCHOBHbIE METO/IbI pa3e/ieHUs] U KOHIICHTPUPOBaHUs (METOJIbI MCIIAPEHUS, SKCTPAKLIUs,
n3bupartenbHass ancopOumsi, OTTOHKAa (AMCTWIJISAIMS, BO3TOHKA), 30HHAs IUIABKa,
AIIEKTPOXMUMHUYECKHE U XpOMaTorpaduyeckiue MeTo/ibl), UX pOJib B XUMUYECKOM aHaJIH3e.

MeTtonbl ocaxkieHusl U coocaxJeHus. [I[puMeHeHrne HEeOpPraHWuYeCKUX U OpPraHuYEeCKUX
peareHToB Mt ocaxkJaeHus. KOHUEHTpUpPOBAaHME MUKPOIIEMEHTOB COOCAXJACHHEM Ha
HEOPraHWYECKUX U OPraHMYECKUX HOCUTEIAX (KOJIEKTOPaX).

Metoasl skcTpakuuu. TeopeTHyecKkne OCHOBBI METOAOB. 3aKOH pacIpeieieHHUs .
Knaccudukanus 3KCTpaKIIMOHHBIX MPOIIECCOB.

CkopocTh 9KCTpakiuu. TuMBl SKCTPaKIMOHHBIX CHUCTEM. YCIOBUS 3KCTpaKLUU
HEOPraHWYECKUX M OpraHumdyeckux coenuHeHuil. Ilpupoma u  xapaxTepucTthka
AKCTPAreHTOB.

MeToa aHanmu3a BelleCcTBa, OCHOBHBIE XapaKTEPUCTHKH METOAOB aHailu3a. MeToauka
aHanu3a. Bupl ¥ 3Tansl aHaausa.

KauecTBeHHBIN U KOJIMUECTBEHHBIN aHAIN3. XUMHUEcKUe, (pru3nueckre U OMOoIornyeckue
METOABbl aHaIM3a. Makpo-, MUKpO- U YIbTPAMUKPOAHAIIHU3.

OcHoBHbIE TpeOOBaHMS K METOAAM aHaIu3a: Npeaen oOHapyX eHUs, U30UpaTebHOCTD,
CHeLU(PUUHOCTD, IPaBUIBHOCTh, BOCIPOU3BOAUMOCTD, 3KCIIPECCHOCTb.

Turbl aHATUTUYECKUX PEAKIUI U PEareHTOB.

XapakTepucTUKa  YyBCTBUTEIBHOCTH  AQHAIMTUYECKHUX  peakuuii  (TpeaenbHoe
pa3baBieHue, TpeAenbHas  KOHIGHTpAlMs, MHUHUMAaJbHBI 00bEM  MpeAenbHO
pa30aBIEHHOTO pacTBOpa, Mpeaea OOHApYXKEHHUs, MOKa3aTelb YyBCTBUTEIHLHOCTH).
CriocoOb! OBBIIIEHUS YyBCTBUTEIBHOCTH U U30MPATEIbHOCTH METO/I0B.

OCHOBHbIE THIBl XMMHUYECKHX PEAKIUI B aHAIUTUYECKON XMMHUHU: KHCIOTHO-OCHOBHBIE,
KOMILJIEKCOOOpa30BaHMUs, OKHUCJIEHHUS-BOCCTAaHOBJIEHMS. Mcmonb3yemble  MPOLIECCHI:
OCaX/ICHUE-PaCTBOPEHUE, IKCTPAKIIHS, COPOIHSI.

KoncranTsl paBHOBeCHs peakuuii u MIPOLIECCOB: TepMOJIMHAMUYECKas,
KOHIIGHTpAIlMOHHAs U YCJIOBHAsI KOHCTAHTHI paBHOBECHSI.

CkopocTh peakuuid B XHMHYECKOM aHanu3e. DakTophl, BIMSKOIME HAa CKOPOCTH.
Karanuzatopsl, HHTHOUTOPBI. ABTOKaTaJIUTHUYECKHE PEaKLIUU.

BaxHeiiimme opraHMuecKie peareHThl, IpUMEHsIeMble ISl OOHAPY)KEHUS U OIpe/IeNICHHs
MOHOB METAJUIOB, JUId MAacKHpOBAHMSI M J€MACKUPOBaHUs, paszeineHus. Bo3moxkHocTH
UCMOJIb30BaHUS OPraHNYECKUX PEAreHTOB B Pa3JMYHbIX METOJAX aHAJIN3A.

Koncranra pacnpenenenus. CTeneHb U3BICUCHUSA. YCIOBUS pa3/ielieHus ABYX BEIIECTB.
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BnusiHue pa3nuuHbIX (AaKTOpPOB Ha MPOLIECCHl SKCTPAKIUU: 00BEM 3KCTpAreHTa, Yucio
sKcTpakuuii, pH cpenst u T.1.

Metonpl BblIENEHUS, pa3leleHuss U KOHILIEHTpUpoBaHusA. PasneseHHe COMOCTaBUMBIX
KOJIMYECTB 3JIEMEHTOB U OT/EJICHHE MAJIBIX KOJMYECTB OT OOJBIINX.

CoBpeMeHHbIE NpeACTaBIeHUs 0 KUciIoTax U ocHoBanusx. Teopus bpencrena-Jloypu.
PaBHOBecHE B cUCTEME KUCIIOTA - CONPSIKEHHOE OCHOBAHUE - PacTBOPUTENb. KOHCTaHTHI
KHCIIOTHOCTH U OCHOBHOCTHU U UX MOKa3aTelu.

Teopus [lebas-Xrokkens. OOmas KOHIEHTpallUs U aKTUBHOCTH HOHOB B pacTBOpeE.
Koadpdunuents! aktuBHOCTH. MOHHas cuiia pacTBopa. BriusiHre HOHHON CHIIBI pacTBOpa
Ha KO3 (PUIIMEHTHl AKTUBHOCTH HOHOB.

Beruucnenus pH pacTBOpOB KMCIOT U OCHOBAHMI, MHOI'OOCHOBHBIX KMCJIOT U OCHOBAHM,
CMECH KHCJIOT U OCHOBAaHM.

KucnotHele u OCHOBHbIE CBOMCTBAa pacTtBopuTenei. lIporonmutnueckue paBHOBECHS B
Boze. KoHcTranTa aBTOIpOTOIM3A.

BnusiHue npuponibl pacTBOpUTENS Ha CUJy KUCJIOThI M OCHOBaHUs. Huenupyroommii u
nuddepenuupyronmit 3¢HEKTh paCTBOPUTEIIS.

KucioTHO-0CHOBHOE paBHOBECHE B MHOT OKOMITOHEHTHBIX CHCTEMAX.

I'mnposms. KoHcTanTa M cTeneHb ruApoIn3a.

BriBon opmyisl aist pacuera 3HaueHu pH pacTBOpOB cosell MOABEPrinuXcs TUAPOIU3Y
110 aHHOHY .

BreiBoa hopmyiasl 11 pacuera 3HaueHUH pH pacTBOpOB colield MOABEPIIINXCS THAPOIIN3Y
10 KaTHOHY.

BriBon opmyinsl aist pacuera 3HaueHuil pH pacTBOpoB cosielt moaBepriuxcs ruapoan3y
10 KATUOHY U aHUOHY.

Bydepnbie pacTBopsl 1 uX cBoiicTBa. Beruucnenue pH 0ydepHbix pacTBopoB: OydepHbIe
CHCTEMBI, CoJleprKallne ciadyro KHUCIIOTY U €€ COllb, claboe OCHOBaHHE U €€ COJIb.
bydepnas emxocts. Mcnonb3oBanue 0ypepHBIX CHCTEM B aHAIH3E.

Knaccudukanuss MeTOI0B KOJMUECTBEHHOrO aHanu3a. TpeOoBaHUs, MpeabsBlsieMble K
pEaKIUsAM B KOJIMYECTBEHHOM aHAJIU3e.

OCHOBHBIE TOJOXKEHHUS TUTPUMETpHUecKoro aHamusza. OCHOBHbIE MOHATHUS (aJHKBOTA,
TUTPAaHT, TUTPOBAHUE, TOYKAa DSKBUBAJIEHTHOCTH, KOHEYHas TOYKAa THUTPOBAHMUS,
WHAUKATOp, KpUBas TUTPOBAHMS, CTENEHb OTTUTPOBAHHOCTH, YPOBEHb THUTPOBAHMS).
TpeboBanus, NpeabIBISIEMbIE K PEAKIUAM B THUTPUMETPUYECKOM aHAIN3E.
Knaccudukamuss  METOogOoB  TUTPUMETPHUUECKOIO  aHaIW3a:  KHUCIOTHO-OCHOBHOE,
OKHUCJIMTENbHO-BOCCTAaH OBUTEIIBHOE, OCAaIUTEIbHOE,  KOMILIEKCUMETPUYECKOE U
KOMILJIEKCOHOMETPUY €CKOE TUTPOBAHUE.

OcCHOBHbIE NPUEMBl TUTPUMETPUUYECKUX OIpPEEICHUN: MpsMOe, 00paTHOE, KOCBEHHOE
tutpoBaHue. CriocoObl onpeeneHns (OTASIbHbIX HABECOK, ATMKBOTHBIX YacTel).
CriocoObl  BbIpa)KEHHMSI KOHIIEHTpAaUUMid B TUTPUMETPUUECKOM aHaiu3ze (MoJsgpHas
KOHLEHTpALMs, MOJSIPHAsE KOHIEHTpAlUsl OSKBUBAJICHTA, TUTP, TUTPUMETPUYECKUM
dakTop nepecuera (TUTP IO ONPEALIIIEMOMY BEIIECTBY), MONPAaBOYHbBINH KO3 (DDUIIHECHT).
PeakTuBBI, mpUMEHs€eMble B TUTPUMETPUUYECKOM aHaiu3e. [lepBUuHBIE cTaHIAPTHI,
Tpe6oBaHus K HUM. PuKcaHaibl. BTropruHble cTaHAapTHI.

Metobl YCTaHOBJICHHUS KOHEYHOMI TOUYKH TUTPOBAHUS (BU3yabHbIE,
MHCTpyMEHTaJbHbIE). BUABl KPUBBIX TUTPOBAHMS M MPUHIUIBI UX MocTpoeHus. Ckauok
TUTpOBaHUs. ToUKa 3KBUBAJECHTHOCTH U KOHEYHAs TOUYKAa TUTPOBAHUSI.

Tunossle pacuersl B TUTPUMETPUYECKOM aHaimu3e. Pacdyer Macchl CTaHIApTHOTO
BEIIECTBA, HEOOXOAUMBIH AJIS1 IPUTOTOBJIEHUS TUTPAHTA.

Pacuer KOHIIEHTpalluM TUTpaHTA MPHU €ro CTaHjapTU3aluu. Pacyer maccel U MaccoBOU
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JIOJIA OIPENEIIAEMOrO BEIIECTBA M0 PE3ybTaTaM TUTPOBAHHUSL.

Kucnorno-ocHoBHoe tutpoBanue. CymHocTh Metoga. OCHOBHbIE PEAKIIMH U TUTPAHTHI
MeTo/a. THITbI KHCJIOTHO-OCHOBHOT'O TUTPOBAHUS (AIIUIUMETPHUSI, ATTKAJIMMETPHS).
Nuaukanuss KOHEYHOM TOYKH KHCJIOTHO-OCHOBHOI'O THUTpOBaHUA. MHAMKATOpPHI METONa
KHCIIOTHO-OCHOBHOTO TUTpOBaHMs. TpedoBaHUs, MPEAbIBIsIEMbIe K HHIUKATOPaM.
MexaHu3M  W3MEHEHHMS OKPAaCKM  KHUCIOTHO-OCHOBHBIX  HMHIMKATOPOB:  HMOHHAaf,
xpoModopHasT U HMOHHO-XpOMO(DOpHAs TEOpPUM WHIUKATOPOB KHCIOTHO-OCHOBHOTO
tutpoBanusi. MutepBan pH mepexona okpacku uHaukatopa. Ilokasatenb TUTpOBaHUSA
(pT). IIpaBuito BEIOOpa HHAUKATOPOB.

KpuBblE KMCIOTHO-OCHOBHOIO TUTpOBaHMs. BpIOOp MHIMKATOPOB MO KPUBOMH
TUTpoBaHUS. OMUOKH KUCIOTHO-OCHOBHOTO TUTPOBAHMSL.

Pacuer pH Ha pa3nuuHBIX 3Tanax TUTPOBAHHUSA, IMOCTOPEHHUE M aHAIU3 THUITHYHBIX
KPUBBIX TUTPOBAHUS CUIIbHOM KU CIIOTHI LIEJI0YbIO.

Pacuer pH Ha pa3nMuHbIX 3Tanax TUTPOBAHUSA, MOCTOPEHHUE U AHAINW3 TUIUYHBIX
KPHUBBIX TUTPOBAHUS CUIIBHOTO U CI1a00ro OCHOBAHMSI — KU CIIOTOM.

Ckayok TUTpOBaHMsA. BiMsHUME BEIMYMHBI KOHCTAHT KUCIOTHOCTH HMJIM OCHOBHOCTH,
KOHLICHTPALIMM KHUCIOT WJIA OCHOBAHWM, TEMIEPATYpbl, MOHHON CHJIbI HA BEIUYHHY
CKAuKa Ha KPUBOM TUTPOBAHHS.

KucnotHo-ocHOBHOE THTpOBaHHME B HEBOAHBIX cpemax. Knmaccudukarus pacTBopuTenei,
NPUMEHSEMbIX B HEBOJHOM TUTpPOBaHUU (MPOTOHHBIE, ANpPOTOHHBIE). OrpaHuyYeHUE
BO3MOXKHOCTEM METOJ0B TUTPOBaHUS B BOJHBIX pacTBopax. I[IpuMeHeHHe KUCIOTHO-
OCHOBHOI'O TUTPOBAHUS B HEBOAHBIX Cpeiax.

THnbl KOMIUIEKCHBIX COEIMHEHU, UCIOJIb3YEMbIX B aHAJTUTUYECKON XUMUHU.

CBoiicTBa KOMIUJICKCHBIX  COCOWHCHHM, HMMCIONIME AaHAJIMTHYCCKOS  3HAUYCHHUE:
YCTOMYUBOCTb, pACTBOPUMOCTB, OKpacKa, JIETY4eCTb.

Crynenuaroe KOMIIJIEKCOOOpa30BaHHE. DaKTOopHI, BJIMSIFOLIIME Ha
KOMILIIEKCOOOpa3oBaHUeE.

PaBHOBecHusi B pacTBOpax KOMIUIEKCHBIX coequHeHH. KOHCTaHTBI YCTOWYHMBOCTH H
KOHCTaHThl HECTOMKOCTH KOMIUJIEKCHBIX COCIWHEHHH, (PYHKIMs oOpa3oBaHMs (cpeaHee
JUTAHJIHOE YKCIIO), QYHKIHS 3aKOMIIJIEKCOBAHHOCTH, CTETICHb 00Pa30BaHUs KOMIIICKCA.
VYci1oBHBIE KOHCTAHTBl YCTOWYHUBOCTH KOMILIEKCOB.

Bnusinue xommniexkcooOpa3oBaHHs HAa pacTBOPUMOCTb COEIMHEHHUH, KHCIOTHO-OCHOBHOE
paBHOBECHE, OKUCIUTEIbHO-BOCCTAHOBUTENLHBINM MOTEHIIMAT CHCTEM, CTaOMIM3AIUIO
pa3IMYHBIX CTEIEHEN OKUCIIEHUS 3JIEMEHTOB.

Kommiekcomerpuueckoe tutpoBanue. CymHocTh MeTofa. TpeOoBaHHs K peakuusM B
KomruiekcuMerpun. Knaccudukanus MeTo 0B U X IPUMEHEHHE.

Heopranuueckne W OpraHMYeCKME TUTPAHTBl B KOMIUIEKCOMETpuu. U cronb3oBaHue
aMUHOTMOJIMKAPOOHOBBIX KUCIIOT B KOMILJICKCOHOMETPHH.

Tutrpant meroma, €ro HPUTOTOBJIEHUE, cTaHaapTh3auus. [Ipumepsl NpPaKTHYECKOrO
MPUMEHEHUSI METO/1a KOMILIIEKCOMETPUYECKOI'O TUTPOBAHUSI.

CriocoObl  KOMILJIEKCOHOMETPUUYECKOTO TUTPOBAHUSA: TPSAMOE, OOpaTHOE, KOCBEHHOE.
CenekTUBHOCTh TUTPOBAHUS U CHOCOOBI €€ MOoBbIMIeHHs. [lorpemHocTd U OmHOKH
KOMILIEKCOHOMETPUYECKOTO TUTPOBAHHSL.

KpuBbie KOMIUIEKCOHOMETPUUYECKOTO THUTPOBAHUS, UX PACUYET U IMOCTPOCHUE, aHAIU3.
Bnusiaue pasnuyHbIX (AKTOPOB HA CKAYOK Ha KPUBOW TUTPOBaHUSA (yCTOHYHMBOCTD
KOMIIJIEKCOHATOB, KOHIIEHTPallMK MOHOB MeTajljla U KoMIUIeKkcoHa, pH pactBopa).
NHaukaTopsl KOMITJIEKCOHOMETPUU (METAJJIOXPOMHBIE HMHAMKATOPBI), TPUHIIMI HX
JeNCTBUS; TpeOOBaHUS, MPEIbIBIIEMbIE K METaJUIOXPOMHBIM HHIUKATOpaM; WHTEPBaJ
W3MCHEHHUS OKPAaCKM WHIUKATOpOB. BakHeillme yHUBepcaldbHbIE M ClenUPHUIESCKHE
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METAJIJIOXPOMHbBIE UHAUKATOPBI.
OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM B AHATUTUYECKON XUMUH.

OnexTpoAHbli noTeHuuan. YpaBHeHue Hepucra. CrangaptHelii ¥ (QopMasibHBIN
MOTEHIUAJIBI.

OKHCIUTENBPHO-BOCCTAHOBUTEIbHBIE IOTEHLMANBl peNoKc-nap (PeroKC-NOTEHLNAIbI,
JIEKTPOJHBIE OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE ITOTEHIUAIIBI).

[Torennman peakiuu (3JIEKTPOABUKYINAS CHIIA PEaKIun). BiusiHIE 27IeKTPOCTaTHY €CKIX
Y XUMUYECKHX B3aMMO/ICHCTBUI HA MOTEHIUAL.

CBsI3b KOHCTAHTBI PAaBHOBECHS CO CTaHJAPTHBIMH MTOTEHIIMAJIAMHU.

HanpaBneHnue peakumum OKHUCJIEHUS WU BoccTaHOBIeHMs. DakTopbl, BAMSIOIIME Ha
HaIpaBJICHUE OKHMCIUTENbHO-BOCCTAHOBUTENBHBIX peakuuid. [nmyOmHa mnporexaHus
OKHCJIUTEIbHO-BOCCTAaH OBUTEIIbHBIX PEAKIIUH.

OCHOBHBIE HEOPraHMYECKHE U OpPraHMYECKHUE OKHUCIUTEIM U BOCCTAaHOBUTEIMH,
IIPUMEHSEMBIE B aHAJIU3E.

OKHUCINTENBHO-BOCCTAHOBUTENIbHOE TUTpoBaHHe. CymHocTh Metona. Kitaccuduxanus
OKHCJIMTEIbHO-BOCCTAHOBUTENIbHBIX ~ METOAOB TUTPOBAHHUS. YCIOBUS IPOBEACHUS
OKHCJIUTEIbHO-BOCCTAHOBUTEIILHOTO  TUTPOBaHUA, TpeOOBaHUs, MpEAbsBIsEMbIE K
peaKIUsIM.

Buasl  OKMCIUTENbHO-BOCCTAHOBUTEIBHOIO  TUTpOBaHMs  (mpsimoe,  oOpatHoe,
3aMECTUTENILHOE) U PACcUEThl PE3YIbTATOB TUTPOBAHUS.

WNHaMKaTOpel  OKUCJIUTEIBbHO-BOCCTAHOBUTEIBHOTO  TUTpoBaHMsA.  Kitaccuduxanus
MHAUKATOpOB (0oOpaTtuMblie, HeoOpaTuMble). MIHTepBal U3MEHEHUs OKPACKU MHAMKATOpa.
[TpuMepsl OKHCIUTENLHO-BOCCTAHOBUTEIbHBIX HHAMKATOPOB, YacTO IMPUMEHSIEMBIX B
aHanm3e (nudennnaMut, GEeHaHTPOIMHOBAS KUCTI0Ta, (GepporH U ap.).

KpHBBIE OKMCIUTETBHO-BOCCTAHOBUTEIBHOIO TUTPOBAHUS: PACUET, IOCTPOCHHE, aHAJIN3.
Br16op nHAMKAaTOpa HA OCHOBAHUU KPUBOM TUTPOBAHUSL.

@akTOphl, BIHUSAIOIIME HA XapaKTep KPHUBBIX TUTPOBAHMS: KOHIEHTpAlUs HOHOB
BOJIOPO/Ia, KOMIUIEKCOOOpa3oBaHue, HOHHAS CHJIaA.

WuaukaTopHble  OMMOKM  OKHCIUTEIbHO-BOCCTAHOBUTEIBHOIO  THUTPOBAHUS,  UX
MIPOMCXOXKIEHUE, pacueT, yCTpaHEeHHUE.

OOmass  XapakTepuUCTHKa  IE€PMAHTaHATOMETPUUYECKOTO  METoAa  TUTPOBAHMSL.
IIpuroroBneHne W CTaHJAPTU3aLMs TUTPAHTOB. Y CIIOBHS IHPOBEICHUS OIPEICICHUMN.
Onpeznenenrne KOHEUHOM TOUKM TUTpoBaHUs. O0JIACTh IPUMEHEHMUS.

OOm1as xapakTepuCcTUKa IUXPOMAaTOMETPUYECKOI0 MeToJa TUTpoBaHUs. [Ipurorosnenue
U CTaHJapTH3alus TUTPAHTOB. YCJIOBUsS IPOBEACHUA ompeneineHuil. OnpenencHue
KOHEYHOH TOUKU TUTpOBaHUA. OOIACTh IPHUMEH EHUS

OO0mas xapakTepucTUKa HOJUMETPUYECKOro, HOJOMETPUUYECKOr0 METOJa THUTPOBAHMSL.
IIpuroroBneHne W CTaHIApTU3aLMs TUTPAHTOB. Y CIOBHS IPOBEIACHUS OIPEICIICHUI.
Onpenenenre KOHEUHOM TOUKH TUTpoBaHUS. OOJIACTh IPUMEHEHHUS.

O6mas XapaKTEPUCTUKA HOAaTOMETPUYECKOTO, OpoMaTOMETHPUYECKOTO,
HUTPUTOMETPUUYECKOIO,  LIEPUMETPUUYECKOIO  TUPOBAHUS  METOJAa  TUTPOBAHMSL.
[IpuroroBieHrne W CTaHAapTU3ALMUS TUTPAHTOB. Y CIOBUSL IMPOBEJACHUS OIPEIIEICHUN.
Omnpeznenenre KOHEUHOM TOUKH TUTpoBaHUS. OOJIACTh IPUMEHEHHUS.

[TonsiTrie o mpupoae obpasoBanus ocaakoB. Ocanku U ux cBoicTBa. Cxema oOpa3oBaHMs
ocaJika.

Kpucranmmueckue u amopdHble OCagKu. YCIOBHS IOJIYYEHUS KPUCTAJUIMYECKUX U
amop(dHbIX ocankoB. ['oMoreHHoe ocaxaeHue. 3aBUCHMOCTb (POPMBI Ocasika OT CKOPOCTH
00pa3oBaHMsI IEPBUYHBIX YACTUIl UX POCTA.

3aBUCHUMOCTh CTPYKTYpBI OcCajika OT €ro WHIUBUIYaJIbHBIX CBOMCTB (pacTBOPUMOCTH,
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HOJISIPHOCTH MOJIEKYJ) M YCJIOBMM OcaxkJIeHus (KOHIEHTpalMM OCa)X/J1aeMOro HOHa U
OcaJUTelIsl, COJIEBOr0 COCTaBa pacTBopa u pH, TemnepaTypsl).

BnusHue pa3nuyHbIX (aKkTOpOB Ha IMOJHOTY OCa)XJACHMUSI OCAJKOB M UX PAacTBOPEHHE.
ITonyuenne u mnpoMblBaHHE OCagkoB. I[IpuumHBI 3arps3HeHHs ocaaka (COBMECTHOE
OCaX/IEHHUE, COOCAXK/EHUE, ITOCIIEAYIOIIEE OCAXKIACHUE).

PactBopuMocTh. CriocoObl BBIpa)K€HHS PACTBOPUMOCTH MAaJOPACTBOPHMBIX CHIIBHBIX
ANIEKTPOIUTOB. DaKTOPHI, BIAMSIOMIME HA PACTBOPUMOCTh OCAJIKOB: TeMIlepaTypa, MOHHAs
cuja, JelicTBUE OIHOMMEHHOTO HOHA, PEaKIMU MPOTOHHM3AIMH, KOMILIEKCOOOpa30BaHMUs,
OKHCIICHUSI-BOCCTAaHOBJIEHUS, CTPYKTYpa U pa3Mep YacTHII.

PaBHOBecue B cucreme pactBop - ocajgok. [IpousBeneHue pacTBOPUMOCTH
MaJopacTBOPUMOIO  CHJIBHOTO  3JEKTPOJMTA.  YCIOBUS ~ OOpa3OBaHHA  OCaJKOB
MaJIopacTBOPUMBIX CUJIbHBIX JIEKTPOIUTOB.

BinsHMEe MOCTOPOHHUX 3JEKTPOIMTOB Ha PAaCTBOPUMOCTH MajOPaCTBOPUMBIX CHJIBHBIX
HIIEKTPOJIUTOB ([J0OABOK 3JIEKTPOJIUTA C OJHOUMEHHBIM HOHOM, J100aBOK ITOCTOPOHHErO
(uHaUdepeHTHOr0)  ANEeKTpoaMTa. JeWCTBUE  OJHOMMEHHOIO  MOHA, PpeaKIUH
IPOTOHU3ALIMY, KOMILJIEKCOOOPa30BaHMSI, OKHMCIEHHUS- BOCCTAHOBJIEHUS, CTPYKTypa U
pa3Mep 4acTHIl.

Knaccudukanus MeTomOB KAa4eCTBEHHOTO aHalu3a (IpOOHBIH W CHCTEMAaTHYECKHUH,
MakKpo-, INOJIyMHKPO-, MHUKpPO-, yJIbTpaMHKpoaHaiu3). Mcrnonap3oBaHuE KadyeCTBEHHOI'O
aHaJIM3a B XMMUYECKOM aHaJIM3E.

AHalIMTUYECKUE PEAKLUUM M PEareHTbl, MCIOJb3yeMble B KaueCTBEHHOM aHaJIU3e
(cienduveckue, CEJICKTUBHbBIC, TPYIIOBBIC).

KauecTBeHHBIN aHaIM3 KATHOHOB M AHMOHOB. AHAJIUTUYECKas KiIacCU(pUKALMS KaTHOHOB
[0 TpynmaMm: cepoBojgoponHas (cynb@uuHas), KHCIOTHO-OCHOBHAs, aMMHAYHO-
docdartnas. OrpaHndeHHOCTD 000N KIaccudukanuu KaTMOHOB Mo rpymnmnaM. [[poOHbIi
U CUCTEMAaTUYECCKUN aHAIU3.

KucnoTHo-ocHOBHas kiaccuHKaIMs KaTHOHOB Mo rpynnaM. CucTeMaTHYeCKui aHaiu3
KaTHOHOB IO KHCIIOTHO-OCHOBHOMY METOJY.

AHanMTHYECKUE PEaKIIMU KATHOHOB Pa3IMYHbIX aHAIUTHYECKUX TPYIIIL.

KauecTBeHHBIN aHATN3 aHUOHOB. AHAJMTUYECKasl KJIacCH(PUKAIUS aHUOHOB IO TpyHiam
[0 CIOCOOHOCTH K 00pa3oBaHUIO MaJOpaCTBOPHUMBIX COEAMHEHUM, 10 OKHUCIUTEIBHO-
BOCCTaHOBUTEIIbHBIM CBOMCTBaM.

AHanuTHYEeCKHEe peakluy aHMOHOB Pa3IMYHBIX aHAJIUTUYECKUX Ipynn. MeToasl aHanu3a
CMeCel aHMOHOB PAa3IMYHBIX AHATUTUYECKUX TPYIIIL.

CyIIHOCTb TI'PaBUMETPUYECKOrO aHANM3a, IPEUMYIIECTBA M HEJOCTaTKM METOAA.
Krnaccuukanus MeTo10B rpaBUMETPUY €CKOI'0 aHAJIU3A.

Baxkneilme opraniueckrue 1 Heopraumueckue ocaautenu. TpedoBaHus, IpeabsIBIsieMble
K 0CaJIUTEII0, IPOMBIBHON KHIKOCTH.

OO0mass cxema TIpaBUMETPUYECKOro omnpeaeneHus. TpeboBaHUS K oOcaxaaeMod WU
rpaBuMerpuyeckoil Qgopmam. V3MeHeHHMs cocTaBa oOcajJka HpU BBICYIIMBAHUU U
npokainuBaHuu. Pacduersl B rpaBUMeTpUuecKuX onpeneneHusx. Ilorpemnoctn B
I'PaBUMETPUUYECKOM aHaJu3e. [Tpumepsl IIPaKTHYECKOI0 IPUMEHEHU
IpaBUMETPUYECKOr0 METO/a aHaIM3a.

IIpyHIMIIBI BECOBBIX ONpEENeHN. AHAINTHYECKHE BEChl. UyBCTBUTEIBHOCTD BECOB U €€
MaTeMaTU4YecKoe BbIpaxkeHUe. DakTOpbl, BIHUAIONME Ha TOYHOCTH B3BEIIMBAHMSL.
TexHuKa B3BEIIMBAHUSL.

OcanurenbHoe THUTpoBaHHe. CymHoOcTh MeTofa. TpeOoBaHuUs, MNpenbABIAEMbIE K
peakuusiM B METOAE OKHUCIUTENIbHOro TuTpoBaHus. Knaccupukanus meronos
0CaJUTENILHIO TUTPOBAHUSI.
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ApreHTomMeTpusi — OCHOBBI MeToAa. TUTpaHThl METO/la OCAAUTEIBHOIO TUTPOBAHMUS, UX
MPUTOTOBJICHUE, CTAHIAPTU3ALIM.

Meron Mopa. YcioBust TMTpoBaHus o meroay Mopa.

Meton ®@onbrapaa (THOIMaHATOMETpPHS). Y CIIOBUSI TUTPOBaHUS 1o Metony PDonbrapaa.
Meron @asHca-Xonakosa. Y clioBHS TUTpoBaHUs 1o MeTony PastHca-Xo1akoBa.

KpuBbie ocamuTeNbHOTO TUTpPOBaHWS. BnusHUE pa3nudHbIX (AKTOPOB Ha CKAYOK
TUTPOBAaHUS (KOHIICHTPAIlUsI PACTBOPOB pPEAareHTOB, PACTBOPHUMOCTH OCajKka H Jp.).
CriocoObl 00HApYKEHUSI KOHEUHON TOYKH TUTPOBAHUS.

NHnukaTopsl MeTOa OCAaIUTEILHOTO THUTPOBAHMS: OCAIUTEIbHBIC, aJICOPOUIIMOHHBIC.
YcnoBus IpUMEHEHUs ¥ BBIOOP aICOPOIIMOHHBIX WHINKATOPOB.

MepkypomeTpust — OCHOBBI METOJA.

4 cemecTp

Anamutuyeckuit curnai. Knaccudukanus GU3NKO-XUMHUYECKUX METO/I0B aHAJIM3a.
W3mepenne aHanuTH4yeckoro curHaia. IloHsTHe XoJIOCTOH TpoOBI U 3ITallOHA.
3aBUCHMOCTh AHAIMTHYECKOTO CUTHAJIA OT KOJTMYECTBEHHOTO COCTaBa MPOOHI.

[Ipuembl ompenencHUs: HEU3BECTHOM KOHIIGHTPALIMM B HWHCTPYMEHTAJIbHBIX METOAaX
aHanu3a. MeToj rpagyupoBOYHOTO rpaduKa, METOA CTAaHIaPTOB, METO 100ABOK.
HNucTpyMeHTaIbHOE TUTPOBAHUE.

MeTposioruyeckue XapakTepUCTUKN HHCTPYMEHTAIbHBIX METOAOB aHAIN3A.
Knaccudukanus  ommOOK  XMMHYECKOro M (U3HKO-XMMHYECKOTO  aHajau3a
(cucremaTtuueckas, ciydaiiHas).

Cucrematuueckass ommOKa, TPOLEHTHAs cUCTeMaTthdeckas ommuoka. VMcrouHuku
CHUCTEMATHYECKUX OIMMOOK (METOINYECKUE, UHCTPYMEHTAIbHBIC, HHINBUTyJILHEIC).
OneHka TPaBUIBHOCTH PE3YJbTATOB KOJMYECTBEHHOTO aHamM3a (MCIOJb30BAHHE
CTaHJAPTHBIX O00pPAa3IOB, aHAIN3 HCCIEAYyeMOro OOBEKTa APYTMMHU METOAAMH, METOJ
00aBOK, METO/T YABOCHUS).

Cnyuaiiaple ommOKku. HekoTopple TOHATHS MaTeMaTHUYeCKOW CTAaTHCTHUKH H  HX
WCIOJIb30BaHWE B KOJMYECTBEHHOM aHanm3e. CryyaliHas BelIMYMHA, BapHaHTAa,
reHepabHask COBOKYITHOCTh, BRIOOpPKa, pactpeneneHue CThIOJCHTA.

Cratuctudeckass oOpaboTKa W MPEACTABICHUE PE3yIbTaTOB KOJMYSCTBCHHOTO aHAIN3a.
CTaHJAPTHOE OTKJIOHEHHUE.

Ouenka METOJOB aHalM3a 10 TMPABWIBHOCTH U BOCHPOM3BOAUMOCTH. OlieHKa
JOMTYCTUMOTI'O PACXOXACHUSI PE3yJIbTaTOB MapasliebHbIX OMPeeIeHUN.

TpeboBaHUS K METPOJIOTMYECKUM XapaKTEPUCTUKAM METOAO0B M METOJIUK B 3aBUCUMOCTHU
oT oObekta u uenu aHainu3a. CrnocoObl TOBBIIMIEHUS BOCHPOU3BOJUMOCTH H
MPaBUIILHOCTH aHAN3A.

OO6mas XapaKTEPHUCTUKA AJIEKTPOXUMHUY ECKUX METO/IOB. Knaccudukanms
MEKTPOXUMHUYECKAX METOJIOB aHAJIH3a.

OCHOBHBIE y3J1bI TPUOOPOB AMEKTPOXUMUYECKUX METOIOB aHANN3a. DIEKTPOXUMUY ECKUE
SYCUKHU.

PaBHOBeCHBIC U HEPABHOBECHBIE ANEKTPOXUMUYECKIE CUCTEMBI. SIBIIEHUS, BOSHUKAIOIINE
MIPY POTEKAHUU TOKA.

[TorernmomeTpus. Knaccudukanust METoI0B TOTEHITHOMETPUYECKOro aHanuza. Crocoosl
MIPOBENICHUS aHAJIM3a B ITOTCHIIMOM €TPHH.

[Mpsmas moteHnmomerpus. M3mepenue mnoreHnuana. OOpaTuMble W HEOOpaTHMBbIC
OKHUCJIMTEIbHO-BOCCTAaH OBUTEILHBIE CHCTEMBI.

OnexTpoAasl B IMOTEHIMOMETPUU, WX Ha3HauyeHWe. VIHIUKATOpHBIE DIIEKTPOIBI,
TpeOOBaHUS K MHANKATOPHBIM 3JIEKTP OIaM.
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DnekTpoabl cpaBHeHUs. TpeGoBaHMs K AJIEKTPOAAM CPaBHEHHUSI.

[TpuHLMI AEeHCTBUS ANEKTPOHOOOMEHHBIX 1 HOHOOOMEHHBIX 3JIEKTPOIOB.

Nonometpus. Knaccudukanus HOHOCEIEKTUBHBIX IEKTPOJIOB.

DJEKTPOABI C TOMOT€HHBIMH U T€TePOreHHBIMU KPH CTAIIIMY €CKUMH MEMOpaHaAMHU.
CTexJISTHHBIN 2JIEKTPOJI, YCTPOHCTBO, MPHHIIUI PaOOTHI.

[ToTeHnan MOHOCENEKTUBHOTO 3JEKTPOJa B OTCYTCTBHE IMOCTOPOHHUX HOHOB M B
MPUCYTCTBUH MEIIAIOIINX HOHOB.

OcHOBHBIE dJIeKTpoxuMHueckue xapaktepuctuku HWMCD. DOnextpoaHas (yHKIuS,
KOO(PHUIIMEHT CEeNeKTUBHOCTH, BpeMsl OTKJIMKa, Ipeled OINpeaeseHUs] MOTEHIUal
OIpENENAIOLIEr0 HOHA.

Breibop cucTeMBbl 37€KTpOAOB Ui MpoBeAeHHs aHanu3a. [IpuMepsl MpaKTHUUECKOro
MPUMEHEHUsI HOHOMETpUU: omnpeneneHue pH, HOHOB IIENIOYHBIX METAJIOB, TaJOTE€HU/I-
HOHOB.

[ToreHuroMeTpuyeckoe TUTpoBaHUE. MI3MeHeHne 3IeKTPOAHOro NOTEHIIMAIA B IIpoLecce
tuTpoBaHus. Criocodbl 00HapyKEHUSI KOHEYHON TOYKU TUTPOBAHUSI.

Bb100p MHAMKATOPHBIX AJIEKTPOJIOB JUISI XUMHUUECKUX PEaKLUH pa3HOro TUIA: KUCIOTHO-
OCHOBHBIX, OCaX/IEHUS, KOMILIEKCOOOPa30BaHMsl, OKUCIIEHNS -BOCCTAaHOBIICH HSL.
Konnykromerpusi. Teopernueckue ocHOBbl Merofga. OCHOBHbBIE y3/bl IPUOOPOB.
Kongykromerpuueckas sueiika.

VnenbHas AJIEKTPOIPOBOIHOCTb. ®dakTophl, BJIMSIIOIIIME Ha YAEIBHYIO
AJIEKTPOIPOBOHOCTb.

OKBUBAJIEHTHAs 3JEKTPOIPOBOAHOCTh U IMOJABMKHOCTH MOHOB, (DaKTOPHI, BIUSIOLINE HA
SKBUBAJICHTHYIO 3JIEKTPOIPOBOAHOCTh. YpaBHeHue Konbpayia, ypaBuenne OH3arepa.
[Ipsimast kougykTOMETpUs. [IprieMbl HaXOXIEHUS HEU3BECTHON KOHIICHTPAIMH: METOJ]
IpagyupOBOYHOrO rpaduka, pacyeTHBINH METO/.

Kongykromerpuueckoe TutpoBanue. KpuBble KOHIYKTOMETPUUYECKOTO TUTPOBAHUSI.
@dakTopbl, BIMAIOIIME HA YETKOCTh H3JI0OMAa HA KPUBBIX KOHJIYKTOMETPHUYECKOTO
TUTPOBAHMS.

Kynonomerpus. Teoperuueckne ocHOBBI MeTona. 3akoH Dapanes. CrocoOsl
oTpe/ieNIeHHs KOJIMYeCTBa AIEKTPUYECTBA.

[Ipsimast KyTOHOMETpHUS U KOCBEHHAs! (KYJIOHOMETPUYECKOE TUTPOBAHUE).

KynonoMerpust mpu mocTOSHHOM TOKE M ITOCTOSSHHOM TOTEHITHAJIE.

BHemHsst 1 BHYTpEHHsIs TeHepaius KyJIOHOMETPHIECKOr0 TUTPAHTA.

TuTpoBaHME 3JEKTPOAKTUBHBIX U SJIEKTPOHEAKTUBHBIX KOMIIOHEHTOB.

OnpeneneHue KOHEYHOM TOYKM TUTpoBaHus. [IlpeumyiiecTBa u OrpaHUYEHHs METONA
KYJIOHOMETPUYECKOTO TUTPOBAHMS IO CPAaBHEHUIO C JPYTUMU TUTPUMETPUYECKUMHU
METOAAMH.

CymHocTh ¥ OCOOEHHOCTM  BOJbTAMIIEPOMETPHH,  KJacCU(HUKALUsi  METOJOB.
DJIEKTPOXUMHUYECKUE STUEHKH.

WHpaukaTtopHble AJIEKTpOAbI, Mossgpu3anus snekTpoaa. IIpenMymiectBa M HEAOCTATKU
PTYTHOrO 3JeKTpoja. [Ipumenenune TBepaAbIX 3JIEKTPOIOB.

KoneHcaTopHblil, MUTpallMOHHBIN, AU Qy3uoHHbIH ToKU. [IpeaenpHblid 1ud QY31 OHHBIH
TOK.

CoBpeMeHHbIe BHJBl BOJBTAMIIEPOMETPUM: IMpsiMasi M HWHBEPCUOHHAs, MEPEMEHHO-
TOKOBAsT; XPOHOAMITEPOMETPHUS C TMHEHHOMN pa3BepTKOM (ocuuiionosiporpadus).
[Monsiporpadus. KadecTBeHHBIN aHanmu3. YpaBHEHHE MONSIPOrpauuecKoil BOJIHBI
NnpkoBuua - I'eiipoBCKOro.

[Torenuuan nonyBoaHbl. @aKTOPHI, BIUAIONINE Ha BEJIMUYKUHY MOTEHIIMAJIA TOTYBOJIHBI.
KomuuectBennslii ananu3. YpaBHeHue IMnbkoBuya. SIBieHuUs, HCKaxarolume BUJ
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HOJISIPOrpaMM.

WuBepcuoHHass BoJibTaMIepoMeTpus. MeToapl KOHLEHTPUPOBAHUS OIpPEessieMOoro
3JIEMEHTA Ha JIeKTpoe. JlocTonHcTBa epes] IpYyruMH METOIaMHU.

Amrniepomerpuueckoe TuTpoBanue. CyluHocTh MeToA.

WNHauKaTOpHBIE SJEKTPOABl B aMIepoMeTpuu. BrIOOp mMoTeHIuana WHIWKATOPHOTO
IIEKTPOJA.

AmnepoMeTpuyecKoe TUTPOBAHUE C OJAHMM U JBYMS MOJSPU30BAHHBIMHU JJIEKTPOJAMHU.
Buapl KpuBBIX TUHTPOBaHUS.

OnTuueckue Metonasl aHanuza. OOmui nmpuHuMn merona. Knaccudukamus onTuyecKux
METOAO0B aHauu3a (IO u3y4aeMbIM OOBEKTaM, IO XapaKTepy B3auMOJEHCTBUS
JIEKTPOMAarHUTHOI'O  M3JIy4€HHs C  BEIIECTBOM, [0  HCHOJIb3yeMOH  oOmactu
JIEKTPOMArHUTHOI'O CHEKTPA, 110 IPUPOE IHEPT€TUY ECKUX I1EPEXO0B).
Crnektpockonundeckre MeTonbl aHanu3a. CIeKTp 3JIEeKTPOMArHUTHOTO U3JTyYEHUS.
OcHoBHbIE TUIIBI B3aUMOJEHCTBHMS BemlecTBa ¢ u3iaydeHueM. Kiaccudukanus
CIEKTPOCKOMMYECKUX METOAOB 10 HEPrUU.

Knaccugukanus crieKTpoCKOINYECKUX METOJ0B HA OCHOBE CIIEKTpPa 3JIEKTPOMAarHUTHOIO
U3ITy4deHHs (ATOMHas, MOJIEKyJsIpHast, a0COpOIMOHHAs, SMUCCHUOHHAS! CIIEKTPOCKOIIHS).
Crnektpsl aToMOB. OCHOBHBIE U BO30YKJIEHHBIE COCTOSIHUS AaTOMOB, XapaKTEPUCTHUKH
COCTOSIHMI. DHEPreTU4ECKUE MEPEXOABbI.

CroexkTpel MOJEKyJ; UX 0COO0eHHOCTH. CXeMbl 3JEKTPOHHBIX YpPOBHEH MOJIEKYJIbI.
[IpencraBiienre 0 MOJHOW YHEPTUHM MOJIEKYJ KaK CyMMBI 2JICKTPOHHOM, KOJIe0aTeIbHON U
BpallaTeIbHOM. 3aBUCUMOCTD BU/IbI CEKTPA OT arperaTHOr0 COCTOSIH sl BEIIECTBA.
MonekynsapHast abcopObuuoHHas cnekrpockonus (crnekrpodoromerpusi). CyIHOCTH
Mmetoza. LIBer u crekrp. CBA3b XUMHUYECKON CTPYKTYphl COETUHEHHS ¢ a0COPOLIMOHHBIM
CIIEKTPOM.

OcHoBHBIE 3aKOHBI cBeTonoriomenus byrepa. O0bennHEHHBII 3aKOH CBETOIOTIIOMIEHUS
Byrepa-Jlambepra — bepa-bepnapa. OTKJIOHEHHUS OT 3aKOHA, UX MPUUUHBI (XUMHUYECKHE;
Temneparypa, 3(Q¢ekTbl, O00yCIOBJICHHbIE pPAaCTBOPUTEIEM; pacCesHHUE  CBETa;
MOHOXpoOMaTH3alus u3nydeHus). OnTuyeckas MIOTHOCTh M CBETONPOIYCKaHUE, CBS3b
MEXy HUMHU.

Kosddunument mnormomenust cBera W KOIPPUIMEHT TMOTAlICHUS — MOJSPHBIA |
yaenbHbIi. CBsI3b MEXAY MOJIIPHBIM KO3()(UIHMEHTOM MorameHus U Kod3hduuueHToM
norjomeHus cBera. [loHsTHe 00 UCTUHHOM W KaXyHIEeMCS MOJSIpHOM Kod(dduimenre
IIOTJIOIICHHUS.

AHaTUTHYECKHE BO3MOKHOCTU M METPOJIOTMUECKUE XapaKTEPUCTUKU (HOTOMETPUUECKUX
METOZI0B aHaJIM3a.

CriocoObl  ompeneneHuss KOHLEHTpaluu BelecTB. VI3MepeHune BBICOKUX, HHU3KHUX
ONTUYECKUX TJIOTHOCTEH (muddepeHnnanbHbplii MeTo). AHAllM3 MHOTOKOMITOHEHTHBIX
CHCTEM.

MeTtozs! abCcopOLIMOHHOT O aHanM3a: KOJIOPUMETpH S, doTokosopuMeTpHs,
cnektpoporomerpus. OCHOBHBIE VY376l W OOUMA NPUHIUI pabdOThl MPHOOPOB
a0COPOLIMOHHOM CIIEKTPOCKOIUH, METOIbI TnaparMupoBaHUsI.

BusyanbHas konopumerpus. MeTon cTaHIapTHBIX CEpUid, METOJ YPaBHUBAHUS OKPACOK,
MmertoA paz6asienus. Ux cymuocTs. [Ipumenenne B anamse.

dotokonopumerpus, (hoTornekTpokonopumerpusi. CylnHOCTh MeTo/a, JOCTOMHCTBA U
HEIOCTAaTKH, IPUMEHEHHUE.

KonnuectBenusiii goromerpuueckuii aHanu3. OCHOBHBbIE 3Talbl W BBIOOp YCIOBHUH
(doTomeTpudecKoro ompenaeneHus (BbIOOp (OTOMETPUUECKON PEAKIMH, aHAIUTHYECKON
JUIMHBI ~ BOJIHBI, KOHIIEHTPAllM¥ pacTBOpa M TOJIIUHBI MOTJIOLIAIOLIETO  CJIOS,
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UCIOJIb30BaHUE PACTBOPA CPABHEHHUS).

OnpeneneHue KOHIIEHTPALMM AHAIM3UPYEMOrO pacTBOpa: METOJ TI'paJlyHMpOBOYHOIO
rpauka, METOA OAHOrO CTaHAApTa, ONPEJEICHUE KOHLIEHTPAIMHU 10 MOJSIPHOMY (MU
yIeIbHOMY) KO3 GHUIHEHTY MOTameHns, MeTo J00aBOK CTaHaapTa.

Omnpenenenne KOHLEHTPALUKU HECKOJBKUX BEIIECTB IIPU UX COBMECTHOM IPHUCYTCTBUU:
(boToMEeTpUYECKII aHaTN3 IBYXKOMITOHEHTHBIX CMECEH.

CrnektpodoromeTpust. CymHOCTh METOA, JOCTOMHCTBA U HEOCTATKH.

[TorpemHocTH CrIEKTPOPOTOMETPUUECKOIO aHANIN3A, UX NPUPOAa, ycTpaHeHue. [Tpubopsl
B CIEKTPO(GOTOMETPHUH.

[lpumenenne  Meroga  CHEKTPO(OTOMETPHM Ui HMCCICNOBaHHMS  peakuuit
(KOMIIJIEKCOOOpa30BaHUs,  NPOTOIUTUYECKUX,  arperalnyu),  CONPOBOXKIAIOLINXCS
WU3MEHEHHUEM CIIEKTPOB MOIJIOMEHUS.

CriekTpopoTOMETPHUECKUI aHAIN3 IBYXKOMITOHEHTHBIX CMECEH.

CymHocTh XpoMaTorpauueckux MeTOJ0B aHanu3a. [loHsATHE O TMOJABMKHOH U
HEMOABMKHOM (hazax.

Knaccugukanuss  xpomarorpaguueckux METOAOB IO arperaTHOMy  COCTOSIHUIO
NOJBHYKHOW U HEMOABM)XHOHN (a3, 10 MEXaHU3MY Pa3/iesIeHHs], 10 TEXHUKE BBIIIOJHEHMUS .
l'azoBast xpomatorpadus. CopOeHTbI W HOCHTENH, TpeOOBaHHUS K HHUM. MexaHU3M
pazaenenus. O01acTu NpUMEHEHUs ra30BON XpomaTorpaduu.

OCHOBHBIE TEOPETHYECKHUE MOIXO0/bI B Ta30BOH XpoMaTorpaduu: T€OPUs TEOPETUY ECKUX
TapesioK U KuHeThdeckas Teopust. OCHOBHbIE TapaMeTPbl XpPOMATOIPAMMBI.

KunkoctHas xpomarorpacus. Buasl sxuakoctHoit xpomartorpaduu. Ilpenmymecta
BbICOKOA((hEeKTUBHOM JKUKOCTHOI XpomaTtorpaduu (BOXKX).

VYcinoBuss  mpoBeAeHHMs — XpoMarorpadguueckoro  aHanuza.  KauecTBeHHBIH U
KOJIMYECTBEHHBIH XpoMarorpadguueckuii aHamu3. MeTtox aOCONOTHOW KamuOpOBKH,
NPUMEHEHHUE OTHOCHTEIbHBIX IONPAaBOYHBIX KOI((HUIMEHTOB, METOX BHYTPEHHEH
HOpMaJIM3aliy, METOJ BHYTPEHHETO CTaHJapTa.

CymHOCTh KMHETHYECKMX MeTOoAoB. KaTanuTuueckuil M HeKaTaJIUTHUYECKUN BapUaHThI
KMHETHYECKHX METOJI0B; UX UYBCTBUTEIBHOCT U CEJIEKTUBHOCTb.

Tunel UCHONB3YEeMBIX KaTAJIUTHUECKMX M HEKAaTATUTHYECKUX PEAKLIMNA: OKUCICHUS -
BOCCTAaHOBJIEHHS, OOMEHAa JIMIaHAOB B KOMIUIEKCAaX, IPEBpAIlEHUs] OpraHu4ecKUX
COEIMHEHUH, (POTOXMMHUUECKUE U ()EPMEHTATUBHBIE PEAKIIUH.

CriocoOb! onpenesieHus: KOHIIEHTPAlUy 110 JaHHBIM KMHETHYECKUX u3MepeHuil. [Ipumepst
MPAKTUYECKOTO IPUMEH EHUS.

10. CAMOCTOSTEJBHAS PABOTA OBYYAIOILIIUXCSA

®opma oOydyeHusi __ oyHas

HasBanue pa3jesioB u Tem Bua camocTosiTebHOM O0bem ®opma
padoThbI B yacax KOHTPOJIA
(nposepka
peuieHusn
3a0au,
pedepama u
op.)
Pa3znea 1. O6mme TeopeTHdecKre OCHOBBI AHAJINTHYECKOH XUMMHU. XUMHYECKUE METO/IbI
aHaju3a
1. Beenenue B npenmert | [IpopaboTka y4eOHOro 4 TECTUPOBAHUE
aHaJUTHYecKass XuMusi. Mertoasl | MaTeprasa; MOATOTOBKAa K
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pa3fenieHuss U KOHLIEHTPUPOBAHHS | TECTHPOBAHUIO U SK3aMEHY.
BEIIECTB B AHAJMTUYECKON XUMUH.
2. Tereporennbie paBHOBecus B | [IpopabGoTka y4eOHOT0 26 TECTUPOBAHUE
cucTeMe 0CaJIOK-HACBIIICHHBIN | MaTepuana; MOATOTOBKAa K KOJJTOKBUYM
pacTBop MaJIOPacTBOPHMOIO | TECTUPOBAHUIO, MpOBEpKa
EKTPOJIUTA WM WX  POJIb B | KOJUDIOKBUYMY M 3K3aMEHY. pelreHus
AHAJIMTUYECKOU xumuu. | Pemenue 3agau. 3a7a4
KauecTBeHHBIN aHAIMU3.
3. Kucnotno - ocHoBHBIE | [IpopaboTka yueOHOro 12 TECTUpPOBaHHE
paBHOBeCHS B aHANUTHYECKOW | MaTepuana; MOATOTOBKAa K KOJJTOKBUYM
XUMHH. TECTHPOBAHMIO, MpoOBEpKa
KOJUTOKBUYMY U DK3aMEHY . pelieHus
Pemenue 3anau. 3a/a4y
4. KommiekcHble coenuHeHus B | [IpopaboTka y4eOHOTO 4 TECTUPOBAHUE
aHATUTUYECKON XUMUHU. MaTepuana; MOIrOTOBKa K KOJIJIOKBUYM
TECTUPOBAHMIO, poBepKa
KOJUTOKBUYMY U DK3aMCHY . pelreHus
Pemenue 3anay. 3a1a4
5. PaBHoBecue B okuciautenbHo- IIpopaboTtka yueOHOro 6 TECTUpPOBaHUE
BOCCTAHOBUTEIIBHBIX CUCTEMAX. MaTepuaia; IOATOTOBKAa K KOJUTOKBUYM
TECTHPOBAHMIO, MpoOBEpKa
KOJJIOKBUYMY U DK3aMEHY . pelieHus
Pentenune 3amau. 3a71a4
6. KonnuectBeHHslit anamus. | [IpopaboTka y4eOHOro 6 TECTUPOBAHUE
I'paBumeTpus. MaTepuana; MOATOTOBKa K KOJJTOKBUYM
TECTHUPOBAHMIO, MpoBEpKa
KOJJTOKBUYMY U DK3aMEHY . pelieHus
Penienue 3anau. 3aa4y
7. Tutpumerpudeckue [IpopaboTtka yueOHOro B2 TECTUpPOBaHHE
METO/IbI aHAJIH3a. MaTepuaia; MOATrOTOBKAa K KOJJTOKBUYM
TECTUPOBAHHIO, IpoBepKa
KOJUTOKBUYMY U DK3aMEHY . pelieHus
Pemenne 3anmauy. 3a7a4
Pasznen 2. UncTpyMeHTAIBHBIE ((PU3UKO-XHMHYECKHE) METOIbI AHAJIN3A.
1. OOmias xapakrepucthka ¢u3.- | [IpopaboTka y4eOHOTO 6 TECTUPOBAHUE
XUMHYECKUX METOJIOB aHAJIN3A. MaTepuana; MOATOTOBKAa K KOJUTOKBUYM
TECTHPOBAHMIO, MpOBEpKa
KOJUTOKBUYMY U DK3aMCHY . pelreHus
Pemenne 3agauy. 3a1a4
2. Onextpoxumuueckue Mmetozs! | [IpopaboTrka yueOHOro 20 TECTUpPOBaHUE
aHanm3a MaTepuana; MOATOTOBKa K KOJJTOKBUYM
TECTUPOBAHHUIO, MpOBEpKa
KOJJTOKBUYMY U DK3aMEHY . pelieHus
Pemenue 3anau. 3a/1a4
3. OnTrueckre MeTOIbl aHaJH3a. [TpopaboTka y4eOHOro 20 TECTUPOBAHUE
MaTepuaia; MOATrOTOBKAa K KOJUTOKBUYM
TECTHUPOBAHMIO, MpoBEpKa
KOJJTOKBUYMY U DK3aMECHY . pelieHus
Pewenne 3anauy. 3a1a4
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4. Xpomarorpaduueckue wmetoanl | [IpopaboTka y4eOHOTo 4 TECTUPOBAHUE

aHaju3a Marepualia; MOArOTOBKa K KOJIJIOKBUYM
TECTUPOBAHMIO, MpOBEPKA
KOJIJIOKBUYMY M DK3aMEHY. peueHus
Pemenue 3agad. 3a1aq

5. Kunernueckue meronpl ananusa. | [Ipopabotka yueOHOro 4 TECTUpPOBaHHE
Marepualia; MOATrOTOBKAa K KOJIJTIOKBUYM
TECTUPOBAHUIO, MpOBEPKaA
KOJIJIOKBUYMY H DK3aMEHY. peleHus
Pemienue 3agad. 3aja4

1)

2)

1)

2)
3)

1)

2)

3)

11. YYEBHO-METOAJNYECKOE U UTH®OPMALIMOHHOE OBECIIEYEHHUE
JAUCHUIIVIMHBI

a) CliMcoK peKoMeH1yeMOH JTUTepaTypsbl
OCHOBHast
Xapuronos 10.5l. Ananutuueckas xumus. yueOH. 1 By3oB: B 2 kH. — 4-€ U3/. CTEpPEOTHII.
M.: Bricmasg mkoma, 2008.
KH.1 O6mue teopernueckrue ocHOBbI. KauectBennslii ananus. — 2008. — 615 c.
Ku.2. KonnuectBenHblii anHanmu3. ®Ousuko-xumuyeckue (MHCTPYMEHTAJIbHBIE) METOJIbI
anamm3za. — 2008.- 559 c.
OCHOBBI aHATUTHYECKOW XuMuHU. B 2-x kuurax. /3omoroB FO.A., Jlopoxosa E.H. u np. ITox
pexn. 3omorosa FO.A. M.: Beiciias mkona, 2011. 494 c.
AOMOJTHHUTEIbHASA
BacunseB B.I1. Ananutuueckas xumus. B 2 kH.- 3-¢ uzn., crepeorun. — M.: JIpoda, 2003.
KH. 1 Tutpumerpruyeckue U rpaBUMETPUUECKHE METO/IbI AaHAIIN3A;
Ku 2. ®uzuko-xuMuyeckue MeTobl aHaN3A.
Jlypse 10.1O. CnpaBounuk no anaautudeckoi xumuu. M.: Anbsnc, 2007.
XaputonoB  IO.A. Ilpumepsl u© 3ajaud 1O  AHAJIUTUYECKOW  XUMHH. Y.
[Tocobue/lO.A. Xaputono, B.FO.I'puropsesa. — M.: ITDOTAP — Menua, 2007.-304 c.
yueOHO-MeTOoAuYeCKas
bpeiackux I'.T., MuxeeBa JILA. "Xumuueckue MeTOIbl KOJIMYECTBEHHOIO AaHAIM3a B
aHanuTHYecKoM xuMmuu". YueOHo-meTogumdeckoe mnocodue nas cryaenTtoB |l kypca
cnenuanbHoCcTH "®Dapmanua"” YibsHoBck, 2019
bpeiackux I'.T., MuxeeBa JI.A. "®uszuko-xumudeckuii anaimz" JlabopaTopHbIN MPaKTHKYM
M0 aHAIMTHYECKOM Xumuu s cryneHtoB |l kypca cneumansHoctu "dapmanus".
VnesgHosck, 2019
bpeinckux I'.'T., MuxeeBa JI.A. "KoHTponbHble 3aaHusl MO aHAIUTUYECKOW XUMMH" IJIs

CaMOCTOSITEIIbHON paboThl CTYAEHTOB 2 Kypca crenuaibHoctu "®dapmanus" VYIbsSHOBCK,
2019
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JIOmXHOCTE COTPYXHHKA HAyRHOH ubnnorexy - dHO nonnpf/é,{ JAara

0) [IporpammHoe obecnieveHue:
e OnepanuonHas cucteMa Windows;
¢ [Taket oducHbIX nporpamm Microsoft Office.

B) [IpodeccuonanbHble 0a3bl JAHHBIX, HHPOPMALHOHHO-CIIPABOYHbIE CHCTEMBbI

1. D1eKTPOHHO-OMOJINOTEYHbIE CHCTEMbI:

1.1. IPRbooks : anmekTpoHHO-OMOIMOTEUHAs cUCTeMa : cailT / rpynna koMnanuilt A IIu
Ap Menuna. - Capatos, [2020]. — URL: http://www.iprbookshop.ru. — Pexxum mocryma: st
3aperucTpup. Monb3oBareneil. - TeKCT : 3MeKTPOHHBIN.

1.2. IOPAUT : snextponHO-OMGIHOTEuHas cucTema : caiiT / OOO DieKTpoHHOE
m3narenscrBo FOPAUT. — Mocksa, [2020]. - URL: https://www.biblio-online.ru. — Pexum
JIOCTyMa: JAJIsl 3aPETUCTPUP. MOJIb30BATENEH. - TEKCT : 3JIEKTPOHHBI.

1.3. KoHCynbTaHT CTyAE€HTa : 3JIEKTPOHHO-OMOMMoTeyHass cuctema : cait / OOO
[Tonurexpecypc. - Mocksa, [2020]. — URL:
http://www.studentlibrary.ru/catalogue/switch_kit/x2019-128.html. — Pexum goctyma: s
3aperucTpup. rnojib3oparesieil. — TeKCT : ANEeKTPOHHBIM.

1.4. Jlanp : snexTpoHHO-OMOMMoTeyHas cuctema : caidt / OOO DBC Jlans. — CaHKT-
[Merepbypr, [2020]. — URL: https://e.lanbook.com. — Pexxum mgoctyma: aisi 3aperucTpup.
IOJIb30BaTeNeN. — TeKCT : 3JEKTPOHHBII.

1.5. Znanium.com : 3JeKTpOHHO-OMONMoTeuHast cucrema : caiit / OOO 3HaHuyM. -
Mocksa, [2020]. - URL: http://znanium.com. — Pexum poctyma : Ui 3aperucTpup.
IIOJIb30BaTENEH. - TEKCT : 3JIeKTPOHHBIN.

1.6. Clinical Collection : komiaekuus A MEIUIHMHCKUX YHUBEPCHUTETOB, KIMHHK,
MEIUITUHCKHUX OnoOIMOTEeK /l EBSCOhost : [mopTau]. - URL:
http://web.a.ebscohost.com/ehost/search/advanced?vid=1&sid=e3ddfb99-ala7-46dd-a6eb-
2185f3e0876a%40sessionmgr4008. — Pexum goctymna : 11l aBTOPHU3. Mojib3oBaTeliel. — Tekcr :
JJIEKTPOHHBIN.

2. KoncyabrantIlinioc [DnekTpoHHBII pecypc]: cmpaBodHas npaBoBas cucrema. /000
«Koncynprant [Imoc» - DnektpoH. aad. - Mocksa : Koncynsrantllntoc, [2020].

3. ba3bl JaHHBIX NEPUOAMYECKUX U3TAHUM:

3.1. baza gaHHBIX MEPUOAMYECKUX M3JAaHUU : AJIEKTpoHHBIE xypHaisl / OO0 UBUC. -
Mocksa, [2020]. — URL: https://dlib.eastview.com/browse/udb/12. — Pexwum nmoctyma : st
aBTOPU3. I10JIb30BATENIEH. — TEKCT : 3JIEKTPOHHBIM.

3.2. eLIBRARY.RU: nayunas snexktpoHHass Oubimumoreka : caiit / OOO Hayunas
Onekrponnas bubanoreka. — Mocksa, [2020]. — URL: http://elibrary.ru. — Pexxum moctyna : st
aBTOpU3. MOJIb30BaTeNel. — TEKCT : 3NEKTPOHHbI

3.3. «Grebennikony : anextponnast 6udauoreka / M1 I'pebennnkoB. — Mocksa, [2020]. —
URL:  https://id2.action-media.ru/Personal/Products. — Pexum poctyma : Ui aBTOpH3.
MoJb30BaTeNe. — TEKCT : AJIEKTPOHHBIN.

4. HauumoHanbHasi 3JeKTpPOHHasi OuO/IMOTeKa : DHIEKTpPOHHas OubIMOTEeKa
(benepanbHas rocyaapcTBeHHas MHPOpPMAIMOHHAS CUCTeMa : callT / MMHHUCTEPCTBO KYJIbTYpPHI
P® ; PI'b. — Mocksa, [2020]. — URL: https://H36.pd. — Pexxum mocryna : anst moiab3oBartemneit
Hay4YHOH OMOIoTekn. — TeKCT : 2IeKTPOHHBIN.
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5. SMART Imagebase 1 EBSCOhost : [mopran]. - URL:
https://ebsco.smartimagebase.com/?TOKEN=EBSCO-
1a2{f8c552a76d8229047223a7d6dcOc&custid=s6895741. — PexuM pmocTyma : IS aBTOPH3.

noJB30BaTeNeH. — M300pakenne : 2IeKTPOHHBIE.

6. ®exepanbubie dHGpOpMaNHOHHO-00pa3oBaTEALHBIEC OPTAJIBI:

6.1. Enmnoe okHO jocTyma x_o0Opa3oBaTenbHBIM pecypcaM : (enepanbHbId noptan /
yupemutens GTAQY IO IIPTOIT u UT. ~ URL: http://window.edu.ru/. — TeKCT : 2IeKTPOHHBIIA.

6.2. Poccariickoe oOpazoanue : dhenepanbHii noptan / yapexurens ®TAQY JITIO IPIOIT
UT. — URL: hitp://www.edu.ru. — TekcT : 23neKTPOHHBIH.

6.3 ®enepanpHas EKTPOHHAI MeIULMHcKas Oubnuoreka : denepanbHas rocyxapCTBCHHAS
nH(QOpPMaIMOHHAs cucTeMa : calit / MuHucTepcTBO 31paBooxpanenus Poccuiickoit ®epeparun -
Mocxksa, [2020]. — URL: http://www.femb.ru/feml.- TekcT 2nexTpoHHbIH.

7. O6pasosarenbHblie pecypent Yial'y:

7.1. Dnextponnas tubimmorexa Yul'V : moxyms ABMC Mera-TTPO / 000 «Jlata Dxcnpeces. —
URL: http://lib.ulsu.ru/MegaPro/Web. ~ Pexum pgoctyma : mid nonp3oBareiieil  HaydHOU
6ubmmotexu, — TEKCT ; 3IEKTPOHHBIH,

7.2. ObpazoBarenssbii moptan Yal'yY. — URL: http://edu.ulsu.ru. — PexxuM mocryma : s
3aperucTp. MoJab30BaTelell. — TEKCT : ANEeKTPOHHEBIHA.

1. O6pa3zoBaTteabHble pecypesl Yal'y:
1.1.  Onexrponnas 6ubnuoreka Ynl'V. Pexum nocryna: hitp:/lib.ulsu.ru/MegaPro/Web.
1.2.  O6pazoBarensHbli nopran Yal'Y. Pexxam nocryna: http://edu.ulsu.ru.
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12. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUIIJIMHBI:

AynuTopuu IS TPOBENEHUS JIEKUUH, CEMUHApPCKUX 3aHATHH, MJI1 BBITOJHEHUS
1a00paTOpHBIX PabOT U MPAKTUKYMOB.
AyIuTopuH YKOMIUIEKTOBAaHbI CIIELUAIM3MPOBAHHON MeOebto, yueOHON JOCKOH.
Aynutopun JUIs TpOBENEHHs JIEKIUH 00O0pyIOBaHBI MYJIbTUMEIUHHBIM 00OpPYIOBAHHUEM IS
IpeoCTaBIeHUs HHPOPMALUH OOJIbIION ayAUTOPHH.
ITomemmenuss Ui caMOCTOATENbHOW pPabOThl  OCHAILEHbl KOMIIBIOTEPHOW TEXHMKOH C
BO3MOXKHOCTBIO MOJKITIOUEHHS K ceTh «/HTepHeT» U obecredeHneM J0CTyla K 3JIEKTPOHHON
HMH(POMaAILMOHHO-00pa30BaTENbHON Cpelle, AEKTPOHHO-O0NOIMOTEUHOM crucTeMe.

13. CIHELOUAJIBHBIE YCJIOBHUA JId  OBYYAIOLIUXCA C
OI'PAHUYEHHBIMU BO3MOXKHOCTSMU 31JO0POBbs
B cnaydae HeoOXomMMOCTH, OOy4YalwIIMMCS H3 4YHCIA JIMI C OrPaHUYCHHBIMH
BO3MOXHOCTSIMH 3JI0pPOBbSl (IO 3asBJICHUIO OOYYAIOIIErocs) MOTYT MpeajaraTbCsi OJHU U3
CJICAYIOIINX  BapHUaHTOB BOCITpUATHA I/IH(i)OpMaIII/II/I C Y4Y€TOM HX HWHAWBUAYAJIBbHBIX
MCUXOPU3NIECKUX OCOOCHHOCTEH:

— JUISL JIMI] C HapyIIEHUSIMU 3pEHUSI: B Ie4aTHON (opMe yBeIMYeHHbIM HpudTom; B popme
JNIEKTPOHHOTO JOKyMeHTa; B ¢opme ayamodaiina (mepeBon y4eOHBIX MaTepHAIOB B
aymuodopmar); B TiedyaTHOH ¢opMe Ha s3blke bpaiins; WHAMBUAyalIbHBIE KOHCYIBTAIIUU C
MIPUBJICYCHUECM TI/I(I)JIOCYP,HOHCI)CBOI[‘-II/IKB.; WHAUBUAYAJbHBIC 3aJaHUS U KOHCYJIbTAllUH,

— A7 JMIl C HapyUIGHUSMHU CllyXa: B TIedaTHOM ¢opme; B ¢GopMe 3IeKTPOHHOTO
JOKYMCHTA, BUACOMATCPUAJIBI C CY6TI/ITpaMI/I; HHIUBUAYAJIbHBIC KOHCYJIbTAallUW C IPUBJICUCHUCM
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CYpAOTIEPEBOIUNKA; MHIUBHUIYyATbHBIC 33/IaHUS U KOHCYJIbTAllUH,
— JUIsL JIMI C HapyIICHUSMH OIOPHO-IBUTATENLHOIO armapaTta: B medaTHou dopme; B
dbopMe »SIEKTPOHHOrO JOKyMeHTa; B ¢dopMme ayauodaiiia; WHIWBHUIyaldbHBIC 3alaHUs H

KOHCYJIbTallhH.

B cilydae HE0OXOIUMOCTH M CII0JIb30BAaHHUS B yueOHOM npolecce
YaCTUYHO/MCKIIIOUUTEIBHO JUCTAaHIIMOHHBIX 00pa30oBaTENbHBIX TEXHOJOTUI, OpraHu3aius
pabotsl IIIIC ¢ oOyuaromumuca ¢ OB3 u mHBanmuaaMu mpeaycMaTpUBaeTCsl B 3JIEKTPOHHOM
nH(OPMAIIMOHHO-00pa30BaTENbHON Ccpefie ¢ YUETOM UX WUHAMBUAYAIBHBIX MCHUXO(PHU3UYECKUX
0COOEHHOCTEM.
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. 6) IIpogheccuonanvrvie 6azvl Oannwlx, UHGOPMAYUOHHO-CRPACOYHBIE CUCTIEMbL

1. DJIeKTPOHHO-0HOIHOTEYHbIE CHCTEMBbI:

1.1. IPRbooks : anexkTpoHHO-OubIHOTEYHAs crcTeMa : caifT / rpynna komnanuii A ITu
Ap Menua. - Capatos, [2021]. — URL: http://www.iprbookshop.ru. — Pexum moctyma: ams
3aperucTpyp. Nosb3oBaTeneil. - TeKeT : AIeKTpOHHBII.

1.2. IOPAUT : smexrponno-6uGmmoreunas cuctema : caiit / 00O DIEKTPOHHOE
usnarensctso FOPAMT. — Mocksa, [2021]. - URL: https://urait.ru. — Pexxum goctyna: jyis
3apETUCTPHP. MOJIb30BaTeNeH. - TeKCT : AJIeKTPOHHBIH.

1.3. KoHCynbTaHT cTyleHTa @ SIEKTpOHHO-OMOmMoTeuHas cucrtema : caiit / OO0
[Tomurexpecype. — Mocksa, [2021]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. —
Pesxxum noctyma: ast 3aperucTpup. mosbzoBaresel. — TeKeT : 37IeKTPOHHbII.

1.4. KoncynbranT Bpava : 3JI€KTpOHHO-OMOIHOTeuHas cuctema : caitt / OO0 Beicmras
IIKOJIa ~ OPraHM3allid W yNpaBICHHUs!  37paBooXpaHeHHeM-KOMIUIEKCHBI — MeIMIMHCKHMI
KOHCITHHI. — Mocksa, [2021]. — URL: https://www.rosmedlib.ru. — Pexum mocryna: s
3aperUCTPHP. MoJIb30BaTesed. — TeKCT @ AIeKTPOHHBIN.

1.5. Bonbias MemuumHCKas GUOIMOTEKA © IeKTPOHHO-OMOIHOTEe Has CHCTEMa : CalT /
00O Byxkan. — Tomck, [2021]. — URL: https://www.books-up.ru/rw/library/ . — Pexum nocrymna:
JUISL 3aPETUCTPUP. TT0b30BaTeNIel. — TEKCT : 3JIeKTPOHHBIIA.

1.6. Jlanb : saextponHO-OubIHOTEYHAs cuctema : caitt / OO0 DBC Jlanb. — CaHkT-
IlerepGypr, [2021]. — URL: https://e.Janbook.com. — Pexxum jocTyma: juis 3aperucTpup.
nojb3oBarenei. — Teker : AMeKTPOHHBIH.

1.7. Znanium.com :3jekTpoHHO-OnOIHOTEUHas cuctema : caiit / OO0 3uanuym. -
Mockga, [2021]. - URL: http:/znanium.com . — Pexum gocTyma : Juls 3aperucTpHp.
noJb3oBateneil. - TeKCT : ek TpOHHBIH.

1.8. ClinicalCollection : koiuleKuMs JUIs MeIUIMHCKHX YHHBEPCHTETOB, KIHHHK,
MEAMIIMHCKUX Oubimorex // EBSCOhost : [rmopra]. - URL:
http://web.b.ebscohost.com/ehost/search/advanced ?vid=1&sid=9f57a3e1-1191-414b-8763-
€978281917¢1%40sessionmgrl 02. — Pexum mocTyna : Ul aBTOpH3. TOIb30BaTesei. — Teker :
SJIEKTPOHHBIH.

1.9. Pycckuii s3bIK KaK HHOCTPAHHBIH :3JIEKTPOHHO-00PA30BATENBLHBIN PECype Juls
HHOCTPaHHBIX CTyNeHTOB : callT / OO0 Kommnanus «Ai [Tu Ap Meauay. — Caparos, [2021]. —
URL: https://ros-edu.ru. — Pexum Jocryma: st 3aperncTpup. mofbp3osateneif. — Tekcr
IJIEKTPOHHBIMH.

2. Koncymprantllimoc [Dnexrponnsiii pecypce]: cnpaounas npasosas cuctema. /000
«Koncynpsrant ITmoe» - Dnexrpon. aan. - Mocksa :Koucynsrantllmoc, [2021].

3. ba3bl JaHHBIX EPHOAHYECKHX H3IAHUIT:

3.1. basza aHHBIX TIEPHOIMYECKHUX H3IAHUH : dJeKTpoHHble KypHansl / OO0 UBUC. -
Mocksa, [2021]. — URL: https:/dlib.castviev.com/browse/udb/12. — Pexum mocTyma : s
ABTOPH3. MoJIb30BarTesel. — TeKkcT : JeKTPOHHBII.

3.2. eLIBRARY.RU: Hnayunast onektpoHHas Oubimumoreka : caiit / OOO Hayunas
Onextponnas bubnnoreka. — Mocksa, [2021]. — URL: http://elibrary.ru. — Pesxum goctyna : st
aBTOPH3. 10JIb30BaTeNel. — TeKeT @ AeKTPOHHBIH

3.3. «Grebennikony : anexrponnas 6ubmuorexa / ]I I'pebernnkon. — Mocksa, [2021]. —
URL:  https://id2.action-media.ru/Personal/Products. — Pesxxum foctynma : /s aBTOPH3.
nosb3oBarenei. — Texcr : aNeKTPOHHBIH. ¢

4. HaumonaibHasi HJeKTPOHHAsi OuOJHOTEKAa : OJEKTPOHHAs OMOJIHOTEKA
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denepanbian rocyaapcTECHHAR NHPOPMAIOHHAR cNCTeMa @ caift / MUHHCTEPCTRO KVIBTYPH
P® ; PI'b. — Mockaa, [2021]. — URL: hitps:/u30.pp. — Pewum gectyna @ s nonszoparceici
HayuHoi GudaHoTeRy, ~ TERCT | WICKTPOHHBIH.

5. SMARTImagebase EBSCOhost ; [nopran]. - URL:
htips:ebscosmartimagebase.com/ 7 TOKEN-EBSCO-
1a2ff8c55aa76d48229047223a7d6deOe&onustid=s689574], ~ PekuM A0CTYNR | JUIA aBTOPHI,

noassosateneit. — Hiobpamenne : 2eKTpoHHLIC,

6. @eacpainsubie MHGOPMANTHOHHO-0DPAIOBATEALHLIC TOPTAILL:

6.1. Eausoe OXHO JOCTYIA K _ODpajoparedbilM pecypcaM | deaepansnmit nopran /
yvapeantens GIAOY JUIO LIPFOIl v MT. - URL: htp/window.eduru/ . — Texer
ANEKTPOHHBIH,

6.2. Poceniickoe ofpazonanne : denepanbibift nopran / yupenwrens ®IAOY MO
HPTOIT 1 MUT. ~ URL: hup:/www.edu.ru, — Teker @ aiekTpoHHEIii.

7. Odpasosareasnsie peeypest Yal'y:

7.1. Daexrponnas tndamorexa Yal'y : moayims ABHC Mera-T1TPO / 000 «Jlara Ixenpeccy, -
URL: hup:/libulsuruMegaPro/Web. — Pewum 1octvna © 118 nobs308arcicit HaysHOoi
OHOIHOTERH. — TEKCT | MEKTPOHHBII.
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