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1. LEJU U 3AJJAYH OCBOEHUS JUCLUUIIIUHDI:
He.]'ll/l OCBOCHUSA NTUCHMIIJIUHBI:

. @opMHpOBaHUE CHUCTEMHBIX 3HAaHHWH, HEOOXOJAWMBIX B TPAKTHUYECKOW JEATEILHOCTH

[

MIPOBU30PA U UCCIICAOBATENS Ul aHAIN3a JIGKAPCTBEHHBIX CPEICTB M JAPYTUX OMOJIOTUYECKU
AKTHBHBIX BEUIECTB.

2. TloaroroBka mpOBH30POB K MPOPECCHOHATHLHOMY BBIOOPY aHAJTUTHYECKOTO METO/a,
000pyI0BaHUs, TPUEMOB KaUECTBEHHOTO U KOJIMYECTBEHHOTO aHAIM3a.

3. ®opmupoBaHWE YMEHUU BBINIOJHEHHSI HCXOIHBIX BBIUYMCICHUIH, HTOTOBBIX pAacueToB C
UCTIOJIb30BAHUEM CTaTUCTUYECKOW 00pabOTKM pe3yiabTaTOB KOJMYECTBEHHOTO AaHAIN3a,
yMEeHHH 0(OpMIIEHHS IPOTOKOJIOB aHAIN3A.

3agaum 0CBOEHUS] TUCIHHUIJIMHBI:

1. O3HakoMJieHHE ¢ METPOJIOTMYECKUMU OCHOBAMHU XMMHUYECKOTO aHAJM3a, THUIIAMHU PEaKIuid U
MPOIIECCOB B aHATMTHYECKOM XUMUU, UX OCHOBHBIMHU 3aKOHOMEPHOCTSIMU;

2. ®opMupOBaHUE TIPEACTABICHUH O CBSI3M AHAJIMTUYECKHX CBOMCTB COCTUHEHHUH C
MOJIO)KEHUEM COCTABJISIIOMIMX WX 3JeMeHTOB B Ilepuomnueckoit cucreme snementoB JI.M.
Menneneena.

3. O3HaKOMJIECHME C OCHOBAMH W TEOPETUYCCKUMH, TMPAKTUICCKHMH BO3MOYKHOCTSIMHU
TPaBUMETPHUH, TATPUMETPUH, HHCTPYMEHTAITHHBIX METO0B KOJUYECTBEHHOTO aHAJIN3A.

4., ®opmupoBaHUE  MPEACTABICHUA O  COBPEMEHHBIX  (PU3MKO-XUMHYECKHX  METOJaxX
KauyeCTBEHHOTO U KOJIMYECTBEHHOTO aHaIM3a.

5. O3HaKOMJIEHHE C AHAIUTUYECKUMH BO3MOKHOCTSAMH DJIEKTPOXUMHUYECKHX, ONTUYECKUX H
XpomaTorpauueckux METOJ0B aHaIH3a.

6. ®opMupoBaHHE HABBHIKOB OOpPaOOTKH pE3y/IbTaTOB KAadeCTBEHHOTO W KOJMYECTBEHHOTO
aHaJIM3a M pacyera Mo SKCIEePUMEHTaIbHBIM JaHHBIM U MPU BHIMOIHEHUH WHIUBUAYATbHbIX
3aJaHUH.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII:
Jannast yueOHasi IMCUUIUIMHA BKIOYeHa B pazaen bl. Jucuummuasl (MOIysaH) yueGHOTO

pabouero mrana OIIOIl mo HampaBiaeHUto MoAroToBkH creruanuctoB 33.05.01 ®dapmanus u
OTHOCHTCS K CHEIMaIbHOMY ITUKITy 6a30Boi ero yactu (b1.0.27 Ananutudeckas Xummusi).

Jucuunnuua "AnanuTuueckas XuMUs'  OPEIUIECTBYET U3YYEHUIO  AMCLUIUIMHBI
"dapmaneBTUYeCKass Xumus'.

[lo noruke mOCTpOEHHS W COJEPKAHUIO JaHHAs AUCLHUIUIMHA CBs3aHA C JPYTUMU
TUCHMIUTMHAMU W3 0a30BOi 4YacTu mnpodeccuoHalbHOro nukia: «Heopranumdeckas Xumwus»,
«Dusnueckas xumus», «Kommounnas xumus», «Marematuka»y u «@usuka». [Ipu oOydenun
HE0OXO0IMMBI 3HAHUS, YMEHUS U HABBIKH, TOJIyY€HHbBIE B COOTBETCTBYIOIINX MPAKTHKYyMaX.

TPEBOBAHUS K BXOJHBIM 3HAHUSIM, YMEHHUSAM U KOMIIETEHIIUSAM

CTYIAEHTA:
3HaTh:

1. CoBpeMeHHylO Mojelb CTpoeHHs artoma, llepmommdeckuii 3akoH u Ilepmommyeckyro
cucremy JI.M. MengaeneeBa. Knaccudukanuio XUMHUYECKHX JIIEMEHTOB IO CEMEWCTBaM.
THIBI XUMHYECKOM CBS3H.

2. HowmeHkiaTypy HEOPTaHUYECKUX COCOUHEHHH. XHMMHUYECKHE CBOWCTBA JJIEMEHTOB U HX
coenrHeHnil. CTpoeHHe KOMIUIEKCHBIX COEIMHEHUI U UX CBOMCTBA.

2. PacTBOpBI U MPOIECCHI, TPOTEKAIOIINE B BOJHBIX PACTBOPAX.



3. ®yHaaMeHTalbHBIC pa3Aebl MaTeMAaTUKU (MaTeMaTWYeCKUid aHaiu3, JIMHEHHYI0 anredpy),
¢u3uKn (MEXaHUKY U ONITUKY).
4. OU3MKO-XMMHUYECKUE METOJbl aHaJIU3a, METO/Ibl

pasfesieHus, KOHLIEHTPUPOBAHUS U

OYHCTKH XUMHUYCCKUX BCIICCTB.

Ymers:

1. TIIporHo3upoBaTh pPEAKIHOHHYIO CIHOCOOHOCTh XMMMUECKHUX COEJIMHEHUH M (QU3MYECKUE
CBOICTBA B 3aBUCUMOCTH OT 10J10:keHUs B [leprnoanueckont cucreme .M. Menneneesa.

2. PaccunThiBaTh paBHOBECHBIC KOHIICHTPALUH MTPOAYKTOB PEAKIIMH U MCXOTHBIX BEIIECTB.

w

FOTOBI/ITI) HNCTHUHHBIC paCTBOpI)I.
4. Amnanu3upoBaTh pe3yJbTaThl pacu€TOB U 0OOCHOBBIBATH MTOJYUYE€HHBIE BBIBObI.
Biaanern:

1. TIlpaBunamu HOMEHKJIATYpbl HEOPraHUYECKUX BEIECTB.

N

[Ipnémamu perieHuss OCHOBHBIX 3a]1a4, TUIIMYHBIX JUIsl €CTECTBEHHOHAYYHBIX JUCIUIIINH.

3. HaBbpikamu TIpUMEHEHHUSI COBPEMEHHOTO MAaTEMaTHYECKOTO MHCTPYMEHTApHs Ul PEIICHUs
XUMHUYECKUX 33]1a4

2. HaBpikamu HHTEpIpETAIIMH PACCUNTAHHBIX 3HAYCHUH.

3. TIEPEUEHb TIIJIAHUPYEMBIX PE3YJBbBTATOB OBYYEHHUSI 11O
JUCHUIIVIMHE, COOTHECEHHBIX C INIJNIAHUPYEMBIMHU PE3YJIBTATAMHU
OCBOEHHUSI OCHOBHOM IPO®ECCHOHAJBHON OBPA3OBATEJIBHOMN
MMPOI'PAMMBbI

BhIMyCKHUK crnienuaiuTeTa JODKEH O00JIafaTh CICAYIONIMMU 00menpodecCHOHATbHBIMA
KOMTICTCHITHSIMH:

OIIK- 1 CnocobeH uCIoNIb30BaTh OCHOBHBIE OWOJOTHYECKHE, (UBHKO-XUMHUYECKHE,
XAMUYECKAE, MATeMaTU4YeCKUe METOIbl Uil pPa3pabOTKH, WCCICIOBAHUA W OKCIEPTH3BI
JICKApCTBEHHBIX CPECTB, U3TOTOBIICHHS JICKAPCTBEHHBIX PENapaToB.

IIK 4. CriocobeH y4acTBOBaTh B MOHUTOPUHIE KauecTBa, 3PPEKTUBHOCTH M OE30TIaCHOCTH
JICKApCTBEHHBIX CPECTB U JICKAPCTBEHHOTO PACTUTEIBHOTO CHIPHSI.

Kox u HamMeHOBaHuUe IlepedyeHb MIaHNPyeMbIX Pe3yJibTATOB 00y4eHHUS 110
peanusyemMoii JUCHUIIMHE (MOYJII0), COOTHECEHHBIX ¢ HHAUKATOPAMHU
KOMIIeTCHIIM U JOCTHKEHUS] KOMIIeTeHIIM I

OIIK 1. CoocobeH | 3HaTh:

WCII0JIb30BAThH [IpaBuna TexHUKU 0€30MaCHOCTH NpU paboOTe B XUMHUYECKOM

OCHOBHBIE naboparopuu u ¢ pusndeckoit anmaparypoit (MA-1 u UJI-2)

OuoJOrNYecKue, VYerpoiicTBo u MIPUHIUIIBI paboThI COBPEMEHHOTO

(hUBUKO-XUMUYECKHE, naboparoproro obopymoanus (UI-1 u UI-2)

XUMUYECKHUE, Ymern: Ilonp3oBaThest  1abOpaTOPHBIM  OOOPYIOBAHHEM.
MaTeMaTH4eCKUe Cobupats mpocTeiiiire yCTaHOBKY IS POBEACHUS Tab0PaTOPHBIX
METO/TbI st | uccaenoBanuii (MI-2 u UJT-3)

pa3paboTku, Bri6upats ONTUMAJbHBIA ~ METOJ  KAaueCTBEHHOTO u
uccae10BaHuN U | KOJMYECTBEHHOTO XHMHUYECKOTO M (DU3UKO-XMMHUYECKOTO aHaIHu3a

JKCIEPTU3BI BEIIIECTBA, UCTOJb3YsI COOTBETCTBYIOIINE (PU3NYECKUE MPUOOPHI U

JIEKapCTBEHHBIX anmapatsl (M1-2 u UJI-3)

CPEICTB, W3TOTOBIICHUS VYcranaBnuBaTh  KOJIMYECTBEHHOE  COJEpP)KaHHME  BEILECTB
JIEKApCTBEHHBIX TUTPUMETPUICCKUMU U (HU3NKO-XxuMuueckumu Metoamu (M /1-4)
IpenapaTos. [TpoBoauTh KOMHMUecTBeHHBbIC pacuéThl (U/I-4).

-1 OIIK 1. Baagers: Metomonorueli  BbIOOpa aHaJIMTHYECKOTO METOJA




IIpuMeHsieT OCHOBHBIE
OMOJIOTHYECKHUE METO/IbI
aHanm3a JULST
pa3paboTku,
HCCIIeOBaHUI u
AKCIIEPTHU3BI
JIEKapCTBEHHBIX
CpelCTB 31
JIEKapCTBEHHOTO
PaCTUTEIBHOTO CHIPBA.
HNa-2 OIIK 1.
[IpumensieTr OCHOBHBIE
(bUBUKO-XUMUYECKUE |
XUMHYECKUE  METOJBI
aHanm3a JUIS
pa3paboTKH,
HCCIIeJOBAHHI Hu
AKCIIEPTHU3BI
JIEKapCTBEHHBIX
CpEeICTB,
JIEKapCTBEHHOTO
PacCTUTENBHOTO CHIPhS U
OMOJIOTHYECKUX
0OBCKTOB.

HNI-3 OIIK 1.
[Ipumensier OCHOBHBIE
METOIBI ¢$usuKo-
XUMHYECKOI0 aHaJIn3a B
H3TrOTOBJICHUH
JIEKapCTBEHHBIX
npenaparos.

HNI-4 OIIK 1.
[Ipumenser
MaTeMaTUYECKHE
METOIbI u
OCYILIECTBIISICT
MaTeMaTHYECKYIO
00paboTKy JAHHBIX,
MOJIyUEHHBIX B  XOJe
pa3paboTKu
JIEKapCTBEHHBIX
CPEJCTB, a  TaKkxKe
HUCCIIe0BaHuM "
AKCIIEPTHU3BI
JIEKapCTBEHHBIX
CPEJCTB,
JIEKApPCTBEHHOTO
PaCTUTETHHOTO CHIPhS U
OMOJIOTHYECKUX
0OBEKTOB.

aHaJIM3a B 3aBHCHUMOCTH OT AHAIMTUYECKUX 3a7ad M OOBEKTa
anamusa (M-1, UJ-2, U1-3)

TeXHUKON BBINOJHEHUS OCHOBHBIX AHAJIMTUYECKHX OIEpalUid
Py KaueCTBEHHOM W KOJIMYeCTBEHHOM aHanuze Bemiecta (MJ-1,
UJ-2, U]1-3)

HaBbikamu paboThI ¢ IPOCTEHIIMMU TPHOOPAMU U HABBIKAMU TIO
nocraHoBKke u nposeneHuto ananusa (MIA-1, U1-2, U/1-3)

HaBpikaMu aHaM3a U HHTEPIIPETAIIMH PE3YIbTATOB XUMUYCCKUX
sKcriepuMeHTOB 1 HaOmoaenuit (M1-4).

IIK 4. Crocoben
y4acTBOBATh B

3HATE:

OcHOBHEIC MCTOJblI XHMMHYCCKOTO H (bI/I3I/IKO-XI/IMI/I‘-ICCKOFO




MOHHUTOPHUHIC KauCCTBa,

3P PEKTUBHOCTH u
0e30macHOCTH
JIEKapCTBEHHBIX

CpEICTB "
JICKapCTBEHHOTO

PaCTHTEIBLHOTO CHIPHS.
HU-1 IIK 4. [TpoBoaut
(bapmareBTHICCKUAN
aHaIM3
(hapMaIeBTHIECKUX
cyOcTaHIINH,
BCIIOMOTaTEJIBHBIX
BEIIECTB "
JIEKapPCTBEHHBIX
MpernapaTon
MEUIIHHCKOTO
MIPUMCHCHHS
3aBOJICKOTO
TIPOU3BOJICTBA B
COOTBETCTBUH co
CTaHJIapTaMH KadecTBa.
NJI-2 IK4.
OcymiecTBisieT
KOHTPOJTb 3a
W3TOTOBJICHHEM
PEaKTHBOB "
TUTPOBAHHBIX
pacTBOpPOB.

NJ-3 IIK 4.
Crannmaptusupyer
MPUTOTOBJICHHBIE
TUTPOBAHHBIC
pacTBOPHI.

HN-4 IIK 4. IIpoBoaut
(bapMaKOTHOCTUYECKHIA
aHaJM3 JICKApCTBECHHOTO
PaCTUTEIILHOTO ChIPhS U
JICKapCTBEHHBIX
pacTUTEIBLHBIX
MperapaToB.

NJa-5 11K 4.
Nudopmupyer B
MOPSIIIKE,
YCTaHOBJICHHOM
3aKOHOJATETBCTBOM, O
HECOOTBETCTBUU
JIEKapCTBEHHOTO
npermapara
MEUIIHHCKOTO
MIPUMEHEHHUS
yYCTaHOBJICHHBIM

JJIA

JUTSL

Ka4eCTBEHHOIO U KoanuecTBeHHoro aHanu3a (U-1 m UJ1-4).

[IpuMeHeHre OCHOBHBIX II0JIOKEHUN TEOPUH PACTBOPOB, YUEHUS
0 XMMMYECKOM pPaBHOBECHH, XUMHYECKOW KHHETHUKE, KaTalu3e,
ajcopoumu B ananutuueckor xumun (UJ-1, UA-2, U]-3, U]1-4).
Ymers:

Jo3upoBate 1O 00BEMY JKHIKHE TMpernaparbl ¢ MOMOIIBIO
oroperok u nunerox (MJ-2, UA-3, U]1-4, U]1-6).

OtOupare cpeaHOl0 Mpo0y, COCTaBIATH CXEMBl aHAIU3a,
IPOBOJAMTH KAaUE€CTBEHHBIN M KOJMYECTBEHHbIN aHaU3 BEIECTB, B
nopelenax HUCIOJIb30BaHUS OCHOBHBIX IPUEMOB M METOJIOB,
npeaycMmotpennbix nporpammoit (MA-1, UA-2, UA-3, U-4, U]I-
6).

[IpoBomuTh pazaerneHne KaTUOHOB M AHMOHOB XHMHMYECKUMU
meroaamu (UA-1, UJI-5, U-6).

['oToBUTP W cTaHAAPTU3UPOBATH PACTBOPHI AHAIUTUYECKHX
pearentoB (M-1, U-2, U-3, U1-4, U-5, U]T-6).

VYcranaBnuBaTh ~ KOJMYECTBEHHOE  COJEP)KAHHME  BELIECTB
TUTPUMETPUICCKUMH ¥ (U3UKO-XxuMHuueckuMu Metomamu. (M-1,
nna-2, ua-3, ua-4, UJ-s, UJ-6).

IMpoBoauTk komyecTBeHHbie pacuétol (M1-6).

Baaners:

HaBbikamu paboTs! ¢ mpocTeiiimumMu mprudopaMu U HaBbIKaMU 110
MMOCTaHOBKe M TpoBeeHuio ananu3za (MJI-1).

HaBbikamu MIPOBEACHUS aHayM3a (bapmMareBTUYECKUX
CyOCTaHIIMI, BCIIOMOTATENIbHBIX BEUIECTB M JIEKAPCTBEHHBIX
IpernapaToB A MEIUIUHCKOTO MPUMEHEHHS  3aBOJCKOIO
npousBoactea (UJI-1).

HaBbikamu MIPOBECHUS rPaBUMETPUUECKOTO,
TUTPUMETPUUEKOTO U (pusuko-xumuueckoro ananmmsa (M/-1, UA-2,
Nna-3, ua-4, U1-s, UJ-6).

HaBbikamu  peructpammu, o0pabOTKH U
pe3yabTaTOB MpoBeAcHHBIX UcnbiTanuii (MJ1-6).

UHTEpIpeTaluu




TpeOOBaHUSM  WIH
HECOOTBETCTBUH
JTAHHBIX
3hdEKTUBHOCTH |
0e30macHOCTH

JIEKapCTBEHHOI'O

JIEKapCTBEHHOM
npenapare,
COJIEpXKAITUMCS
WHCTPYKIIUU IO
MIPUMEHEHHUIO. .
HN-6 TIK 4.
OcymecTBiser
pEerucTpaluio,
00paboTKy
HWHTEPIPETAIUIO
pe3ynbTaToOB
MPOBEIEHHBIX
UCIIBITAaHUH
JIEKapCTBEHHBIX
CpEeICTB,

MaTEepHAJIOB.

(0)

00

(o)
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4. OBIIASA TPYJOEMKOCTD JUCHUIIJINHbBI

4.1. O6beM qucuMILUIHHBI cocTaBisieT 10 3aueTHBIX equHUI (4 3a4. el1. - 2 cemecTp

u 6 3a4. ef1 - 3 ceMecTp)

4.2. O0beM TMCUMILTHHBI IO BUAaM y4eOHO# padoTsl (B yacax) - 360

Kosmn4yecTBo 4acoB (popma o0yueHust

Bupa yueO6Ho# padoThl Bcero no B 1.4. mo cemecTpam
IUIAHY 2 3
1 2 3 4
KonTakTHas pabora
00y4aroIuXcs ¢ 180/20* 90/10* 90/10*
MPEeIo/1aBaTelieM B
cooTBeTCTBUHU € YII
AyIUTOpHBIC 3aHATHS: 180/20* 90/10* 90/10*
Jlexunu 72/4* 36/2* 36/2*
JIaGopaTtopHsie 108/16* 54/8* 54/8*
paboThI
CamocrosiTenpHas 144 54 90
pabota
dopma TeKyIero TECTUPOBAaHUE, | TECTUPOBAHHE, TECTUPOBAHUE,
KOHTPOJISl 3HAaHUH U OTYETBHI 110 OTYETBHI 110 OTYETBHI 110
KOHTPOJIS 7a00paTOPHBIM | JIabOPaTOPHBIM paboTaMm; | 1abopaTopHBIM padoTam,
CaMOCTOSATENBHOM paboTam; MUCbMEHHBIN OMPOC M0 | MUCHbMEHHBIN OIPOC 10
paboTHI. MUCHMEHHBIH BOIIPOCAM K TEME; BOIPOCaM K TEME;
oTpoc 10 peleHue 3aaay peleHue 3aaay

BOIIpOCaM K




TeMe,
penieHne 3anaq
Buaet 3K3aMEH
IPOMEKYTOYHOM 36 3ayer 36
aTTeCTaIlly - 3a4eT,
IK3aMEH
Bcero vacos 1o 396/20* 144/10* 252/10*
JVCIIMTUTAHE
* - KOJIMYECTBO YacOB, MPOBOJUMBIX B HHTEPAKTUBHOU (popme
4.3. Conepxanue TMCUMILIMHBI. Pacnipeesienne 4acoB 1o TeMam M BUAaM yueOHOI
paboThI:
®opma o0ydeHus: oyHas
Buabl yueOHbIX 3aHATHH dopma
AyauTOpHBIE TEKYILIero
3aHATHS CaMocTOsI{ KOHTPOJIS
3anaTust .
Ha3Bauue pasiesnoB uTem | Beero e A
pasja ep
TOPHbIE padora
Jleknuu paﬁoTMfKTHBHO
NPaKTH it popme
KYMBbI
1 2 3 4 5 6 7
Pasznen 1. O0mme TeopeTHyecKHe OCHOBbI AHAJIUTHYECKOH XUMUM. XUMHUYECKHE MeTObI
aHaJIu3a
1. BBenenue B npeamer 16 4 8/4* 4 4 TECTUPOBAHUE
aHAJIUTUYECKasi XUMUSL.
Mertonbl pazneneHus u
KOHLIEHTPUPOBAHMUSI BEILIECTB B
AQHAIUTUYECKOM XUMHH.
2. 'ereporennblie paBHOBecus B| 34 6 12 - 16 TECTUPOBAHUE
CUCTEME 0CaI0K-HACBIICHHBIN OTYeT 1o
pacTBOp MajopacTBOPUMOTO nab. padore;
AIIEKTPOJIUTA U UX POJIb B MUCHbMEHHBIN
AQHAIUTUYECKOM XUMHUH. oTpocC 1o
KauecTBeHHbIii aHanus. BOIIPOCaM K
TeMe;
pelieHue
3aa4
3. KucnotHo - oCHOBHBIE 10 4 - 6 TECTUPOBAHUE
paBHOBECHS B aHATUTHYECKOU OTYeT 1o
XUMUH. nab. padore;
MMHCbMEHHBIN
ornpoc 1o
BOIIpPOCaM K
TeMe;
pelieHue
3a1a4
4. KoMIiekcHbIe COeTMHEHUS B 6 2 - 4 TECTUPOBAHUE
AQHATUTUYECKOM XUMHUH. OTYeT Mo Jal.,
abore;




MMHACHMCHHBIN
OIpoC T0
BOIIPOCaM K
TEME,

pelnieHue
3a/1a4

5. PaBHoBecue B 10 4 - 6 TECTUPOBAHUE

OKUCITUTEIHHO- OTYeT 1o Jiao.

BOCCTaHOBHUTEJIHHBIX CHCTEMAX. pabore;
MUCbMEHHBIMN
ompoc 1o
BOIIPOCaM K
TeMe;
pelieHue
3a1a4

5. KonmmuecTBeHHBIN aHATH3. 10 2 4 - 4 TECTUPOBAHUE

I'paBumetpusL. OTYeT Mo J1ab,
pabore;
MUCbMEHHBIHN
oTIpoc 1o
BOIIpOCaM K
TeMeE,
pereHne
3ajgay

7. TutpuMeTpuIecKre 58 14 30/6* 6 14 TECTUPOBAHUE

METOIbI aHAIN3a. oTyer 110 J1ad.
pabore;
MUCHbMEHHBIN
oTpoc o
BOIIpOCaM K
TeMeE;
pelieHue
3ajgau

Bcero Bo 2 cemectpe 144 36 54 10 54

Pasnen 2. UHcTpyMeHTaNBbHBIE ((PU3HKO-XUMHYECKHE) METOAbI AHAJIN3A.

1. O6mas xapakTepucTuKa 10 4 - - 6 TECTUPOBAHUE
(bu3.-XUMHYECKUX METOJIOB OTYeT Mo Jal.,
aHanuza. MeTpoyoruueckue paborTe;
XapaKTePUCTUKHU (PUZUKO- MUCHEMEHHBIN
XUMHUYECKUX METOJIOB oTIpoC o
aHanms3a. BOIIpOCaM K
TEME,;
peleHue
3agay
2. DNEeKTPOXUMHUYECKHE METOIbI TECTHPOBAHUE
AHAJTN3a 64 12 22/4* 4 30 OTYeT Mo Jal.,
paborTe;
MMUCbMEHHBIN

OIIpOC 110




BOIIpOCaM K
TEME;

perieHue
3aja4

3. OnTudeckue MeTo 1bl 62 10 24/4* 4 28 TECTUPOBAHUE

aHaJIM3a. oTUeT 1o Jao.
pabore;
MACEMEHHBIN
oTIpoc 3(0)
BOIIpOCaM K
TEeMe,
pereHne
3aja4

4. Xpomarorpapuueckue TECTUPOBAHUE

METO/IbI aHAJIN3A. 32 8 4/2* 2 20 oT4eT 10 JIad.
pabore;
MACEMEHHBIN
oTIpocC o
BOIIpOCaM K
TEME,
pereHne
3aja4

5. Kunetnueckue METOIBI 12 2 4 - 6 TECTUPOBAHUE

aHaJn3a. oTYeT 10 J1ad
pabore;
MMCHhMEHHBIN
oTIpoc o
BOIIPOCAaM K
TeMe

Bcero B 3 cemecTpe 180 36 54 10 90

Htoro 324 72 108 20 144

5.COAEP) KAHUE JUCHUJINHBI

Pasnea 1. O0mme TeopeTHYeCKHE OCHOBbLI AHAJIUTHYECKOH XUMHHM. XHMHYECKHe

METOAbI aHAJIN3Aa

Tema 1. BBeaeHue B mpeaMer aHajauTH4deckasi xumusi. MerToabl pasjaejieHUusi W

KOHICHTPHUPOBAaHUSA BCIIECTB B AHAJIMTHYECKON XMMHH,

Ananumuueckana Xumusa u XUMU4ecKull aGHanu3. 3aJa4d U METOJbl AHATUTUYECKOMN
xuMHH. OCHOBHBIE Pa3eibl COBPEMEHHONW aHAIMTHUYECKONW XUMHUH. MeTo] aHain3a BElleCcTBa,
OCHOBHBIE XapaKTEPUCTUKH METOJOB aHanu3a. Meroauka aHanu3a. Buzael m dtansl aHamusa.
KadecTBeHHBII M KOJMYECTBEHHbIN aHamu3. XuUMHUecKue, (u3M4eckue M OuoJIoTHYecKue
METO/Ibl aHan3a. Makpo-, MUKpO- U ylIbTpaMukpoaHanu3. OCHOBHbIE TpeOOBaHHUS K METOAaM
aHanu3a: mOpenen  OOHapy)XeHus,
BOCIIPOHU3BOJUMOCTb, SKCIIPECCHOCTb.

Ananumuueckue

peakuuii (mpenenbHOe pasz0aBieHueE,

npuU3HAaKu

eeuiecme

I/I36I/IpaTeJ'H:>HO CThb,

cneun(UIHOCTbD,

MMPpaBUJIBHOCTD,

U anailumuueckue peaxkuuu. Tunel
AHAJITUTUYCCKUX peaKuHﬁ U PCarcHTOB. XapaKTepI/ICTI/IKa YYBCTBUTCIIbHOCTU AHAJIUTUYCCKHUX

MMpeacibHasl KOHICHTpalus,

MHHUMAJIBHBIA  00BbeM




IpeenbHO pa30aBICHHOTO PacTBOpa, Npeaed OOHAPYKEHHUs, MOKa3aTeidb YyBCTBUTEIBHOCTH).
CriocoObl MOBBIIICHUS YyYBCTBUTEIBHOCTH U M30MPATEIILHOCTH METOIOB.

Memoowvl oonapysycenun u uoenmugukayuu 3agadm U BEIOOpP MeTO]a OOHAPYKEHUS U
UACHTUPHUKAIIMM XUMUYECKUX COeNMHEHMN. WaeHTuuKanus aTroMOB, MOHOB U BEIIECTB.
JpoOHBIi U cucTeMaTnyeckuii aHan3. Ou3nUecKue MeToapl OOHAPYKEHHUS U UACHTH(PHUKAINA
HEOPraHUYECKUX M  OPraHMYeCKUX BelEecTB. MUKPOKpHUCTANIOCKOIMYECKUN  aHalu3,
NUPOXUMHYECKUN aHanu3 (OKpallMBaHUE IUIAMEHHU, BO3IOHKAa, OOpa3oBaHHE IEPJIOB).
Kanenpuprii ananm3. AHaIM3 pacTUpaHUEM TOPOIIKOB. Xpomarorpadudeckue MeTOoJIbI
KayeCTBEHHOI0 aHaju3a. OKCIPECCHBIM KaueCTBEHHBI aHaJW3 B 3aBOJCKUX U IOJIEBBIX
ycnoBusx. [Ipumepsl NpakTHYECKOro MPUMEHEHHUSI METO10B 0OHAPYKEHMUS .

Ilpo6oomoop u npooonoozomoexa. OCHOBHbIE CTAJMM XUMHYECKOro aHammza. BbiOop
METO/la AaHAIM3a U COCTaBIeHHME cXeM aHamsa. [loaroroBka ofOpasma K aHaIU3y.
[IpeacraBuTenbHOCTH TIPOOBI; MpoOa W 0O0BEKT aHanM3a; mMpoda W Mero] aHanuza. daxkTopsl,
00yCJIOBJIMBAIOIIME pa3Mep U Crocod oTOOpa MpencTaBUTENbHON MPpoObl. CrocoObl MOTydeHHS
MIPE/ICTaBUTENBHONM MpOOBl TBEPABIX, KHUAKMUX M Ta3000pa3Hbix BemecTtB. Otbop mpod
TOMOT€HHOTO U TE€TEPOreHHOI0 COCTaBa. YCTPOMCTBAa M MPHEMBI, HCIOJb3yeMble Mpu O0TOOpE
po0; nepBu4Has 00paboTka 1 xpaHeHue mpod. OcHOBHBIE crIOCOOBI TIepeBoAa MpoOkl B hopmy,
HEOOXOIMMYIO Ul JIaHHOTO BMJIa aHajM3a: PacTBOPEHHE B Pa3JIMUHBIX CpeAax; CIEeKaHue,
CIUIaBJIEHUE, Pa3JI0kKEeHHE MO/ IeHCTBUEM BBICOKUX TEMIEepaTyp, AaBJIE€HUS, BBICOKOUYACTOTHOTO
paspsaa; KOMOMHUpPOBAHUE pPA3IUYHBIX MPUEMOB; OCOOCHHOCTH PAa3ioXKEHHs OPraHUYEeCKHX
coemuHeHU. CrocoObl yCTpaHEHWsS W y4yeTa 3arps3HEHUH W TOTEPh KOMIIOHEHTOB IIPH
poOOIIOATOTOBKE.

Tunv xumuyeckux peakyuii U npoUeccos 6 AHAIUMUYECKO XUMUU

OcHOBHBIE TUIIBI XUMUYECKUX PEAaKIUN B aHATUTUYECKOM XUMHUU: KHCIOTHO-OCHOBHBIC,
KOMIUIEKCOOOpa30BaHMs, OKHCIEHUA-BOCCTAHOBJIECHUA. Vcmob3yeMble MPOLECcChl: OCaXKAEeHUe-
pacTBOpeHHe, SKcTpakuus, copOuus. KoHCTaHTBl paBHOBecHs peakUUil M IPOLIECCOB:
TEPMOJMHAMHUYECKAsl, KOHLIEHTPAILlMOHHAs W YCJIOBHAas KOHCTAaHTHI paBHOBecus. (CocTtosHue
BEIIECTB B MJICAJIbHBIX U PeANIbHBIX cucTeMax. CobBaTalus, HOHU3aLus, IUCCOLMALINS.

CKOpoOCTb peakiuii B XMMUYECKOM aHaau3e. beICcTpble U MeIUIeHHbIE peakiund. PakTopsl,
BIMSIOIIME Ha CcKopocTh. Karanmu3aropbl, HMHrHOUTOpPHL. ABTOKATAIUTUYECKUE PEAKIHUH.
IIpumepbl yCKOpEeHHs M 3aMEUICHUs PEAKLUN M IMPOLECCOB, HCIOJB3YEMBIX B XMUMHUYECKOM
aHaJIn3e.

Opzanuueckue peazenmul 6 XUMUYECKOM AHAIU3E

OynkuuoHanbHO-aHaNUTHYeckue rpynnel  (DAID). BnusHue oOmeit  CTpyKTypbl
OpPraHMYECKUX PEarcHTOB Ha HUX CBOMCTBA. VcIonb30BaHHME TEOpUN AHAIOTMM U «MATKUX» U
(OKECTKUX)» KUCJIOT U OCHOBAHUMN 1151 00bSCHEHUN AEHCTBUS OPraHMYECKUX PEeareHTOB.

OCHOBHBIE THUINBI COEAMHEHHH, 00pa3yeMbIX C ydyaCTHEM OPraHWYECKHX peareHTOB.
Xenarpl, BHYTPUKOMIUIEKCHBIE COEAMHEHMs. BaxHeiline OpraHu4ecKue  pearcHTHI,
IpUMEHsieMble Ul OOHAapyXXeHHs M ONpEeAETCHUs HMOHOB METaUIOB, JJS MAacKUPOBaHUS U
JNEMACKUPOBaHUA, pa3leicHUs. BO3MOKHOCTH HCIIOJIB30BAHHS OPraHMYECKHUX PEarcHTOB B
Pa3IMYHBIX METOJIaX aHAJIN3a.

Memoowvl pazdenenun u KOHUEHMPUPOBAHUA 6EU{ECME 6 AHATUMUYECKOU XUMUU.
OcHoBHBIE ~ TOHATUS  (pa3feneHue,  KOHLIEHTpupoBaHWe,  kodpduuueHt  (Pakrop)
KOHIIeHTpUpoBaHus). (OCHOBHbIE METOJAbl pa3fefieHUs M KOHLEHTPUPOBAHHUS (METOJbI
UCTIapeHUs, IKCTPAKIUS, N30UpaTeabHas aacopOIys, OTTOHKA (AUCTHIIISIMS, BO3TOHKA), 30HHAS



IUTaBKa, JJIEKTPOXUMHUYECKHE M XpoMaTorpaduyeckue METONbl), MX pOJb B XUMHUYECKOM
aHajuse.
Beibop MeTonoB pasneneHus W KOHIEHTpHpoBaHus. CodeTaHHE METOJOB pasJelieHUs u

KOHILIGHTPUPOBAHMSI C  METOJAMH  OMpeAeicHus; TuOpuanble  MeToasl.  OCHOBHBIC
KOJIMYECTBEHHBIE XapaKTEPUCTUKHU METOJIOB Pa3/IClICHUs] U KOHIICHTPUPOBAHUS.

Memoowt ocarxcoenun u coocaxrcoenuan. I JpumeHeHe HEOPraHMYECKUX U OPraHU4eCKUX
peareHTOB Juisi ocaxkaeHus. CriocoObl pa3/iesieHusl MyTeM YCTAHOBJICHUS PA3IMYHBIX 3HAUYCHUN
pH, oOpa3oBaHuWs  KOMIUIGKCHBIX  COCJAMHEHWH W  NPUMEHCHHS  OKHCIHTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIUU. ['pyInIoBble peareHThl U MPEeAbABISIEMblE K HUM TpeOOBaHUS.
XapaKkTepUCTUKNA MAJIOPACTBOPUMBIX COCAMHCHUI, HanOOJiee YacTO MCIOJIb3YeMbIX B aHAIU3E.
KonnenTpupoBanue MHUKpPOIJIEMEHTOB COOCAKJEHWEM Ha HEOPraHWYeCKUX M OPTaHMYeCKHX
HOCHUTENAX (KOJIJIEKTOPAX).

Memoovt 3xcmpaxyuu. TeopeTUYecKHe OCHOBBI METOJOB. 3aKOH pacIpeieieHHUs.
Knaccudukanus 3KCTpakiimOHHBIX TporieccoB. CKOPOCTh IKCTPAKIIMU. THUIBI SKCTPAKITMOHHBIX
CHUCTEM. YCJIOBUS AKCTPAKIWH HEOPTraHMYECKUX M OPraHUYECKHX COETUHEHMI. Peskcrpakuus.
[Ipupona m xapakTepuCTHKa SKCTpareHTOB. Pa3ieneHue 5JIeMEHTOB METOJOM DJKCTPAKIUH.
OKCTpaKIMOHHOE paBHOBecue. 3akoH pacnpenenenus Hepucra —IllunoBa. KoHcranta
pactipenenenus. CreneHb wu3BnedeHus. daxtop paszaeneHuss ABYX BEMISCTB. Y CIOBUS
paszeneHust AByX BemIeCTB. BimsiHuEe paznudHbIX (PAaKTOPOB HA MPOIECCHI IKCTPAKIUU: 00BEM
AKCTpareHTa, 4ucio dKcTpakuuii, pH cpeapl m T.n. OCHOBHBIE OPraHUYECKHE PEAreHTHI,
WCIIOJb3YEMbIE U PA3IACICHUS 3JIEMEHTOB METOJIOM J3KCTpakiuu. CeleKTUBHOE pa3/eiieHue
AJIEMEHTOB METOJIOM TOJI00pa OpPraHUYECKUX pacTBOpHTeNel, m3MeHeHus pH BomHoU Gaswl,
MackupoBaHHs U JemackupoBaHud. [lpuGopel mis skcrpakiuu. [IpumeHeHHe 3KCTpakiuu B
AHAIIMTUYECKON XUMHUH.

Memoowt évidenenus, pazoeieHus u KOHYeHmpuposanus. Pa3neneHue conocTaBUMbIX
KOJIMYECTB DJIEMEHTOB M OTJEJICHHE MAaJbIX KOJIMYeCTB OT Ooibiux. OAHOCTyNmeHYaTble U
MHOTOCTYIIEHYaThle TMpouecchl pasgeneHus. Koncrantel pacnpenenenus. KoadduimeHt
pacnpenenenusi. Crenenb  u3BneueHus. Koapdunument pasgenenus.  Koadpdunuent
KOHILICHTPUPOBAHUSI.

Tema 2. I'ereporeHHble pPaBHOBECHSI B CHCTEME OCAJ0K-HACBHINIEHHbI PacTBOp
MAaJIOPpACTBOPUMOIO0 3JIEKTPOJIUTA U UX POJIb B AHAJIUTHYECKON XMMMU.
Ilpoueccol ocarcoenuna u coocaxcoenusn. Ilonstue o npupose oOpa3oBaHUS OCAJIKOB.

OCEII[KI/I n ux cBoucTBa. Cxema 06p8_30BaHI/I${ ocaJKa. KpI/ICTaJ'IJ'II/I‘ICCKI/Ie u aMOp(i)HbIe OCaaKH.
YcnoBus MOJIYYCHUS KPUCTAJUIMYCCKUX U aMop(I)HBIX ocajgkoB. ['omMoreHHoe ocaxxjacHue.
3aBHCUMOCTh CTPYKTYpbl OCaJJka OT €ro HHAUBUAYAJIbHbIX CBOMCTB (paCTBOpI/IMOCTI/I,
IOJIIPHOCTHU MOJ'ICKy.]'I) u YCJIOBI/Iﬁ OCaAXIACHUA (KOHI_[CHTpaI_[I/II/I OCaXJacMOI'0 MOHA U OCaauTCIIA,
COJICBOI'0 COCTaBa pacTBOpa U pH, TeMnepaTypH). 3aBHCHMOCTH (I)OpMLI ocaJgKa OT CKOpPOCTU
O6pa3OBaHI/I$I MNEPBUYHBIX YaCTUI] HUX POCTA. HonyquI/Ie U IPOMBIBAHUC OCAOKOB. Bnusnue
Pa3JIMIHBIX (baKTOPOB Ha TMOJIHOTY OCAaXICHUS OCAAKOB H HUX PACTBOPCHHUC. CTapeHHe ocaaka.
HpI/ILII/IHH 3arps3HCHUA OCaJKa (COBMCCTHOC OCAXKIACHUE, COOCAXKICHUEC, TOCICAYIOUICC
OCEDKI[CHI/IC). KJIaCCI/I(l)I/IKaLII/IH pPa3JIMYHbBIX BHUIAOB COOCAXKIACHUA (aﬂcop6u1/1;1, OKKIIIO3HA,
I/I3OMOp(1)I/I3M). IlonoxureapHOE U OTPULATCIIbHOC 3HAYCHUC ABJICHUSA COOCAKIACHHUA B aHAJIU3C.

PactBoprmocTb. CriocoObl BBIpaXKEHUs PACTBOPHUMOCTH MAaJOPACTBOPUMBIX CHIIBHBIX
EKTPOJIUTOB. PaKTOPHI, BIUSAIOIIME HA PACTBOPUMOCTH OCAJKOB: TEMIIEpaTypa, MOHHAs CUIIA,
JefCTBHE OJTHOMMEHHOTO HOHA, PEaKUUH IPOTOHHM3AIMH, KOMIUIEKCOOOpa30BaHMs, OKUCIICHHS-
BOCCTAHOBJIEHHS, CTPYKTYpa ¥ pa3Mep YacTHIL.



PaBHoBecue B cucreme pactBop - ocangok. [lpousBeneHue pacTBOPUMOCTH
MaJIOPaCTBOPHUMOTO CHIIHOTO 3JEKTPOJIUTA. Y CIIOBHS 00pa30BaHHs OCAJIKOB MAJIOPACTBOPHUMBIX
CHJIBHBIX JJIEKTPOJIHTOB. J[poOHOE ocaxkaeHue W ApoOHOE pacTBOpeHHe ocaakoB. llepeBon
OJIHUX MaJIOPACTBOPUMBIX 3JEKTPOJUTOB B Jpyrue. BiusHuE MOCTOPOHHHUX JIEKTPOJIUTOB HA
pacTBOPUMOCTh  MaJOPACTBOPUMBIX CHJIIBHBIX 3JIEKTPOJIMTOB  (IOOABOK DJIEKTPOJIUTA C
OJTHOMMEHHBIM HOHOM, J00aBOK MOCTOPOHHEro (MHIUGGEPEHTHOTO) AIEKTPOJINTA. JICHCTBUE
OIHOMMEHHOTO HWOHA, pEeaKIud TNPOTOHH3AINHU, KOMILIEKCOOOpa30BaHUS, OKHUCIICHHS-
BOCCTaHOBJIEHUS], CTPYKTYpa U pa3Mep YacTHl.

Teopemuueckue ocHogvl Kavecmeenno2o ananuza. Kiaccupukanus MeETOH0B
Ka4eCTBEHHOTO aHaiu3a (ApOOHBII M CHUCTEeMaTHYECKHH, MakKpo-, MOJIYMHKpPO-, MHKpPO-,
YIBTPaMUKPOAHAIN3). AHAIMTHYECKUE PEAKIMU M PEareHThl, UCIOJb3yeMble B Kau€CTBEHHOM
aHanuse (cneruduyecKkre, CEIeKTUBHbIE, TPYNIOBbIe). Mcnoibp30BaHne KaYeCTBEHHOTO aHaIn3a
B XUMHUYECKOM aHAJIM3E.

KadecTBeHHBIN aHATN3 KATHOHOB M aHUOHOB. AHAIMTHYECKAs KITacCU(BHUKAINS KAaTHOHOB
[0 Trpynmam: cepoBofopoaHas (cyabduaHas), KUCIOTHO-OCHOBHAas, aMMHMayHO-(ocdaTHas.
Orpanu4eHHOCTH J1I000# Ki1accuukauy KaTHOHOB 10 TpymmnaM. [IpoOHbIN U ccTeMaTH4YeCKHi
aHaJu3.

KucnorHo-ocHoBHas kinaccudukanusi KaTHOHOB 1o rpynnam. CucteMaTuyecKuil aHaln3
KaTHOHOB TO KHCJIOTHO-OCHOBHOMY METONY. AHAIWTHYECKHE PEAKIMH KAaTHOHOB Pa3IHMYHBIX
AHATTMTHYECKHUX TPYIIIL.

KadecTBeHHBIN aHAIM3 aHHOHOB. AHAUTHYECKAs KiIaccH(UKAIUs aHUOHOB TIO TPYIIITaM
[0 CHOCOOHOCTH K OOpa30BaHMUIO MaJlOPACTBOPUMBIX COEIMHEHUH, IO OKHCIHUTEIbHO-
BOCCTAaHOBHTEIBHBIM  CBOMCTBaM.  AHaJIMTHYECKHE  PEAaKIWW  AHWOHOB  Pa3IMYHBIX
AQHAJIUTUYECKUX Tpymi. MeToibl aHaIn3a CMeceil aHMOHOB Pa3IMYHBIX AaHATUTUYECKUX TPYIIIL.

Tema 3. KucJjIOTHO - OCHOBHbIE PABHOBECHSI AHAJTUTHYECKOM XMMUM.

Kucnomnuo-ocnosenvie peaxyuu. COBpeMEHHBIE TMPEACTABICHUS O KHUCIOTaX U
ocHoBaHMsiX. Teopusi bpeHcrema-Jloypu. PaBHOBecme B cCHCTEME KHCJIOTa - CONPSHKEHHOE
OCHOBaHUE - pacTBOpuTeNb. KOHCTaHTBI KHCIOTHOCTM M OCHOBHOCTM M HMX IIOKa3aTelu.
[ToBenenue 3MEKTPOIUTOB U HEANEKTPOIUTOB B PACTBOPAX.

Teopus JlebGas-Xrokkens. OOmmas KOHIEHTpAIMs W aKTHUBHOCTb HOHOB B PacTBOpE.
Koaddunumentsr aktuBHoctH. MoHHas cuna pactBopa. BiusHue MOHHOM CHIIBI pacTBOpa Ha
K03 GUIIMEHThl aKTUBHOCTH HOHOB.

Boruncnenuss pH pacTBOpoB KHCIOT U OCHOBAaHHMM, MHOTOOCHOBHBIX KHCJIOT H
OCHOBaHUM, CMECH KHCIIOT U OCHOBaHUH.

Kucnornele 1 ocHOBHBIE CBOMcTBa pactBopureneil. [Iporonutnyeckue paBHOBECHS B
Boje. KoHcranTa aBTomporonusa. BnusiHHe NpUpOABI PACTBOPHUTENS HA CHIIY KHUCIOTHI U
ocHoBanus. Husenupyromuit u nuddepenuupyromuii apdexrsr pactBopurens.

KucnotHo-ocHoBHOE paBHOBECHE B MHOTOKOMIIOHEHTHBIX CHCTEMAaX.

IMunponus. KoncranTa u crenens ruaponusa. Beruricnenue 3nauenuii pH pactBopoB coneit
MOJIBEPTIINXCS TUIPONU3Y (TUAPONIU3 aHHWOHA CIaboil KUCIOTHI, THAPOJINU3 KaTHOHA Ci1adoro
OCHOBaHMS, TUAPOIIU3 COJIH, COAEPIKAIe KATHOH CIab0ro OCHOBAHUS M @aHUOH CITa00# KHCIOTHI).

KucnoTHO-0CHOBHBIE PaBHOBECHSI B MHOTOKOMIIOHEHTHBIX CUCTEMaX.

Bydepnsbie pacTBophl 1 UX cBoicTBa. Boruncienue pH O6ydepHbix pacTBopoB: OydepHbIe
CHCTEMBI, cojepKaliue ciaadyro KUCIOTY U ee CoJib, c1aboe OCHOBaHUE U ee coiib. bydepnas
eMKOCTh. Mcnonp3oBanue OypepHbIX CUCTEM B aHAIU3E.

Tema 4. KoMmniekcHbIe cOeINHEHUS] B AHAJIUTHYECKOI XUMHU.

Peakyuu xomnnexcooopazoeanun. TUIIbI KOMIUIEKCHBIX COEIMHEHUH, UCITIOJIb3YEMBIX B

QHAJIUTUYECKON  XHUMHUM. KﬂaCCI/I(I)I/IKaI_II/ISI KOMIIJICKCHBIX  COCIMHEHHUM  II0 XapaKTepy
B3aHMOJICHCTBHS LIeHTpaJ'IBHBIﬁ HOH (KOMHHCKCOO6pa3OBaTCJIL) - JIMratj, Imo OJIHOPOAHOCTHU
Jiranzia "W LOCHTPAJIBHOI'O0 HOHA: BHYTpI/IC(I)epHLIC KOMIIJICKCBI MW HWOHHBIC aCCOIMAThI
(BHCI_HHCC(I)CpHBIe KOMIIJICKChI 1 MOHHBIC I'IapBI); OJHOPOJHOJUTAHAHBIC U CMCIIAHOJIUTaHAHBIC,
MOJIMAACPHBIC (FCTCpOHOJ’II/I}II[CpHBIC )51 T OMOHOHI/IH,Z[epHLIe). CBolicTBa KOMILIEKCHBIX



COCIMHECHUM, UMEIOIIME AHAIMTHYECKOE 3HAYEHUE: YCTOWYMBOCTbH, PACTBOPUMOCTb, OKpacka,
nerydectb. CTymeHuaToe KOMILIEKCOOOpa3OBaHHUE.

PaBHOBECHMA B pacTBOpax KOMIUIEKCHBIX COEIMHEHUN. KOHCTaHTBI yCTOMYHMBOCTHU
(crymenvarsle M OOIIME) M KOHCTAHTHI HECTOMKOCTH KOMIUICKCHBIX COCAWHEHHH, (DyHKIHS
oOpa3oBaHus (CpeqHee JIMTAHIHOC YHCIO0), (QYHKIHS 3aKOMIUICKCOBAHHOCTH, CTCIICHb
o0pa3oBaHUsl KOMIUICKCA. YCIOBHBIC KOHCTAHTHI YCTOWYHMBOCTH KOMIUICKCOB. MDaKTOpHI,
BIMSAIONIME HAa KOMIUIEKCOOOpa30oBaHUE: CTPOEHHE IIEHTPAJBHOIO aTroMa | JIMTaHJa,
KOHIICHTpalusi KOMIIOHEHTOB, pH, noHHas cuia pactBopa, Temreparypa. Krnaccudukamms
KOMIUJIEKCHBIX COCIMHEHUH MO0 TEPMOJMHAMHYECKON U KUHETUYECKON yCTOMYMBOCTH. BiusHue
KOMIUIEKCOOOpa30BaHUs Ha PAaCTBOPUMOCTh COCIUHEHUH, KHUCIOTHO-OCHOBHOE paBHOBECHE,
OKUCITUTEIHHO-BOCCTAHOBUTENbHBIN MOTEHITHAT CUCTEM, CTAOMIM3AIMI0 PA3JIUYHBIX CTENEHEH
OKHUCTIeHUs JIeMEeHTOB. CriocOObI TIOBBIIICHUSI YYBCTBUTEIIFHOCTA M CEJIEKTUBHOCTH aHAlIU3a C
KCMOJIb30BAHUEM KOMIUIEKCHBIX COCTUHECHUM.

[IpuMeHeHne OpraHMYEeCKUX PEarcHTOB B AHAIIMTUYECKONW XMMHH. BIusHHE CTPYKTyphI
OpFaHI/I‘-IGCKI/IX pCaFeHTOB Ha #HX CBOI>'ICTBa. PeaKHI/II/I, OCHOBAHHBIC Ha 06pa3013aH1/m
KOMIIJICKCHBIX COC}II/IHCHI/Iﬁ MCTAJIJIIOB. PeaKHI/II/I 663 y‘-IaCTI/ISI KOMIIJICKCHBIX COGJII/IHCHI/Iﬁ
METaJUIOB: 00pa30BaHME OKpAIIEHHBIX COEAMHEHHH C OTKPHIBAEMBIMH  BEIIECTBaMHU;
00pa3oBaHHE OPraHMYECKHX COCIWHECHHM, OONafaronuX CrenupuiuecKkuMu CBOWCTBAMH;
HUCITIOJIb30BAHUC OpFaHquCKHX CO€)II/IH€HI/II71 B Ka4YeECTBEC I/IHJII/IKaTOPOB B TI/ITpI/IMeTpI/ILIeCKI/IX
METOJIaX KOJMYSCTBEHHOTO aHaIu3a.

Tema 5. PaBHOBecHE B OKHCJIHTEIBHO-BOCCTAHOBHTEJILHBIX CHCTEMAax

OKuciumenbHo-60CCMAHOBUMENbHbIE  PEeAKUUU B AHAJIMTUYECKOM  XMMHMH.

DOneKTpoaHbIA MmoTeHnuan. YpaBHenue Heprcra. CtanmapTHb U (GOPMaNbHBIA MOTEHITUABI.
OKHCAUTENBEHO-BOCCTAHOBUTEIbHBIE MOTEHIIUAJIBI penokc-map (penokc-noTeHINAbI,
AJIEKTPOIHBIE OKUCIUTEIbHO-BOCCTAHOBUTENbHbIE TOTEHIIUATIBI).

[ToTenmman peakuu (3JAEKTPOABMKYILAS CUJIA PEaKIK). BiusHue 31eKTpocTaTHUeCKuX
U XUMHYECKMX B3aUMOJIEHCTBUN Ha mnoTeHuuan. CBA3b KOHCTAaHTHI pPaBHOBECHUS CO
CTaHJApPTHBIMU MOTEHIMaNaMu. HampaBineHue peakiuu OKHCIEHUS U BOCCTaHOBIICHUS.
@DaxTopsl, BIUAIONIME HA HAIIPABICEHUE OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIX peakuuid. [myOuHa
MPOTEKAHUS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEaKIUH.

OcCHOBHBIE HEOPraHMYECKHE U OpPraHUYEeCKHE OKHUCIUTENIM U BOCCTAHOBUTEINH,
MpUMEHseMble B aHaiu3e. MeToAbl NPeaBAPUTEIBHOTO OKHUCICHHS M BOCCTAaHOBIICHUS
OTIpe/eNiIeMOT0 KOMIOHEHTa. M Coyib30BaHNEe OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKINil B
XMUMHYECKOM aHaJIU3E.

Tema 6. KosimuecTBenHblil anaan3. ['paBumerpus

Beeoenue 6 konuuecmeennwvuii ananuz. Kiaccudukauus MeTOJOB KOJIUYECTBEHHOI'O
aHanu3a. TpeGoBaHus, NPeIbsIBISIEMbIE K PEAKLIUAM B KOJMUYECTBEHHOM aHAJIN3E.

I'pasumempuueckuii memoo ananuza. CynHOCTb TI'PaBUMETPUYECKOTO aHAIIN3A,

IpeuMyIlecTBa U HeJocTaTku MeTona. Knaccugukanus MeTo10B rpaBUMETPUUECKOTO aHAIN3A.
IIpsimble M1 KOCBEHHBIE METOZbI ONpENENeHUs. BakHeime opraHM4eckKue U HEOPraHUYECKUE
ocagutenu. TpeOoBaHUs, PeNbIBIIEMbIE K OCaUTEINIO, MPOMBIBHOM *kuakocTH. OOmias cxema
onpenenenuil. TpeboBaHUS K ocaxkJaeMoil U rpaBuMeTpuueckoil popmam. M3mMeHeHus cocrasa
ocajJika IpPU BBICYIIMBAHWU M TNpOKaTUBaHUU. PacueTsl B I'paBUMETPHUUECKUX OIpeaesCHHIX.
ITorpemHocT B rpaBUMETPUYECKOM aHAIM3€E. TepMOrpaBUMETPUUECKUIN aHAIIN3.

[IpuHIMIBI BECOBBIX ONpeneiacHui. AHanuTH4YeCKue Bechl. UyBCTBUTEIBHOCTE BECOB U
€€ MaTeMaTH4YeCKOe BhIpakeHHe. PaKTOphl, BIUSAIONIME HA TOYHOCTH B3BEUIMBaHUSA. TexHMKa
B3BELIMBAaHMSL.



[IpuMepsl  TPaKkTUYECKOTO MPUMEHEHHUS TPAaBUMETPUUYECKOr0 METOJa  aHajIu3a.
Omnpenenenue 31€MEHTOB B BUAE OKcHIOB. OrmpeneneHue Kanblusd U marHus. OrnpepneneHue
Cepbl, TaJIOTEHOB B HEOPraHMYECKUX M OPraHUYECKUX COCIMHEHMsIX. PaszinuHbie METOMb
onpenenenust Gocpopa U kpemHus. lIpuMeHeHnE OpPraHMYECKHX PEarceHTOB sl ONpeNeICHUs
HUKeJIsI, K0OanpTa, IIMHKA U MarHus.

Tema 7. TuTpuMeTpHYecKHe MeTOAbI AHAJIHU3A
Tumpumempuueckue memoovt ananusa. OCHOBHBIE IOJIOKEHHUS TUTPUMETPUYECKOIO

aHasin3a. OCHOBHbIE MOHATUS (AJIMKBOTA, TUTPAHT, TUTPOBAHUE, TOUKA HKBHUBAJIEHTHOCTH,
KOHEYHAas TOYKa TUTPOBAHUSA, WHAUKATOP, KpUBas TUTPOBAHMS, CTEIEHb OTTUTPOBAHHOCTH,
YpOBEHb THUTpoBaHMs). TpeOoBaHUS, MPENbABISEMblE K pEakUusM B TUTPUMETPUUYECKOM
aHammse. Kilaccudukanus MeETOJOB TUTPUMETPUUECKOTO aHAJIN3a: KHUCIOTHO-OCHOBHOE,
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHOE, OCaJIUTENBHOE, KOMILUIEKCUMETPHYECKOE 51
KOMIUIEKCOHOMETPUYECKOE TUTPOBAHHUE.

OcHOBHBIE TIPUEMBI TUTPUMETPUUYECKUX OIPENEICHUI: MpsiMoe, oOpaTHOE, KOCBEHHOE
tutpoBanue. CriocoOsl onpezeneHus (OTAeIbHBIX HABECOK, A TMKBOTHBIX YacTel).
CriocoObl  BBIpa)KEHUS KOHIIEHTpAlMii B TUTPUMETPUYECKOM aHaiu3e (MoJsipHas

KOHLIEHTpAllMs, MOJIApHAsl KOHIIEHTpalMsl SKBUBAJECHTA, THUTP, TUTPUMETPUUYECKUHN (aKTop
nepecyeTa (TUTP MO OMIPENENIIEMOMY BEIIECTBY), MONMPaBOYHBIN Kod(¢uimeHT). PeakTussl,
MpUMEHsIeMble B TUTPUMETpUUYEcCKOM aHanu3e [lepBuuHbIE cTaHAAPTHI, TPEOOBAHUS K HHUM.
®ukcaHanbl. BropuyHble CTaHIapTHI.

MerTo b1 YCTaHOBJICHUS KOHEYHOM TOYKHU TUTPOBAHUS (BU3yasbHbIE,
WHCTpYMEHTaNIbHbIE). BHIbI KpPHUBBIX THUTPOBaHMUS M TNPUHIUIB UX MocTpoeHus. Ckadok
TUTpOBaHUA. TOUYKa SIKBUBAJIEHTHOCTU M KOHEYHAsI TOUKA TUTPOBAHMUS.

TunoBble pacyeTbl B THUTPUMETPUUECKOM aHaiau3e. Pacder Macchl CTaHAApTHOTO
BEIECTBA, HEOOXOAUMBII JJIsl IPUTOTOBJIECHUS TUTpaHTa. PacueT KOHIEHTpauu TUTpaHTa Mpu
ero cranaapTu3anuu. Pacuer Maccel M MaccoBOW JOJM OMNpPEAETseMOro BEIIEeCTBA IO
pe3ynbTaTaM TUTPOBAHUSL.

Kucnommuo-ocnosenoe mumpoeanue. CymHocth MeTona. OCHOBHBIE pEaKIUH U
TUTPAHTHI MeTOAA. TUIIBI KUCTIOTHO-OCHOBHOTO TUTPOBAHUS (ALIUIUMETPUS, ATKAIUMETPHUS).

Nuaukanus KOHEYHON TOYKM KHCIOTHO-OCHOBHOT'O TUTpoBaHus. MHAMKaTOphl MeTona
KHCJIOTHO-OCHOBHOTO TUTPOBaHUA. TpeOoBaHUS, NMpeAbsABIsIeMble K MHAUKATOpaM. MexaHu3m
M3MEHEHUSI OKpPACKU KHCIOTHO-OCHOBHBIX HMHAMKATOPOB: HOHHAs, XpoMOo(opHas U HOHHO-
XxpoMoQopHasi TEOPUH UHAUKATOPOB KHCIOTHO-OCHOBHOTO TUTpoBaHus. MutepBan pH nepexona
okpacku wunHaukaropa. Ilokazatens tutpoBanus (pT). IlpaBuno BbIOOpa HMHIUKATOPOB.
Knaccudukanuss uHAMKaTOpPOB (IO CMOCOOY MPUTOTOBJICHHS, TPUMEHEHUs, 1O I[BETHOCTH, IO
MEXaHHU3MY B3aUMOJEWUCTBUSA C TUTPAHTOM, MO COCTaBy). [IpuMepsl TUNMHUYHBIX WHAUKATOPOB
KHCIIOTHO-OCHOBHOTO TUTPOBAHUSI.

KpuBble K1CIOTHO-OCHOBHOTO THUTpoBaHus. Pacuer pH Ha pa3nuuHbIX 3Tamax TUTPOBAHMUS,
MIOCTOPEHHUE U aHAJIM3 TUIMHWYHBIX KPUBBIX TUTPOBAHHS CUIBHOW KHCIOTHI LIET0YBI0, CHIBHOTO U
ciaboro ocHOBaHUs — KUCIOTON. CKa4OK TUTpOBaHUs. BiusHUE BETMUMHBI KOHCTAHT KUCJIOTHOCTH
WIX OCHOBHOCTH, KOHIEHTpALMM KHCJIOT WM OCHOBAaHHMMH, TEMIeEpaTypbl, MOHHOM CHJIBI Ha
BEJIMUMHY CKauKa Ha KpUBOW TUTPOBaHUs. BpIOOp MHAMKATOPOB 10 KPUBOW TUTPOBAHUSL.

OmubKky  KHCIOTHO-OCHOBHOTO  TUTPOBaHUS  (NOTPELIHOCTH,  OOYCIIOBJIECHHBIE
(GU3NYECKUMU H3MEPEHUSMH; WHAWKATOpPHbIE OIIMOKM; KOHLIEHTPAIMOHHBIE WHIMKATOPHbIE
OLIMOKHU; COJIEBbIE OIIMOKN), UX pacyeT U ycTpaHeHue. [IpuMepsl MpakTHYeCKOTO MPUMEHEHHS.

Kucnomno-ocnoenoe mumpoganue é Hegoonwvix cpedax. OrpaHUuEHUE BO3ZMOKHOCTEN
METOJOB TUTPOBAaHHA B BOJHBIX pacTBopax. CyIIHOCTP METOJa KHUCJIOTHO-OCHOBHOIO
TUTPOBAaHUS B HEBOJHBIX cpeaax. Kimaccudukanus pactBoputenell, IpUMEHsSEMbIX B HEBOJTHOM
TUTpOBaHUM (TMIPOTOHHBIE, ANPOTOHHBIE). BiMsHME TPUPOABI PACTBOPUTENS Ha CUIY



(KUCIOTHOCTh, OCHOBHOCTH) PACTBOPEHHOTO IpoTosinTa. IlomHOTAa mpoTekaHuwil peakuuii B
HEBOJIHBIX pacTBOpUTENsAX. DAKTOPBI, ONPENEIAIONUE BEIOOP MPOTOIUYECKOTO PACTBOPHUTEIIS.
[IpumMeHeHne KUCIOTHO-OCHOBHOTO TUTPOBAHNUS B HEBOAHBIX CpEax.

Komnnekcomempuueckoe mumposanue. CynHocts MeTona. TpeboBaHus K peakuusMm B
koMIiekcumerpuu. Kiaccupukanus wMeTonoB M ux npumeHeHue. Heopranumueckue u
OpraHMYECKUEe TUTPAHTHI B KOMIUIEKCOMETpHH. Vcronb30BaHe aMUHOTIOJIMKAPOOHOBBIX KUCIIOT
B KoMIUIeKcOHOMeTpuu. I[loHATHE O KOMILJIEKCOHATax MeETauloB. TUTpaHT MeToja, €ro
IIPUTOTOBJIEHUE, cTaHaapTu3auusa. CrocoObl KOMIIJIEKCOHOMETPUUECKOTO TUTPOBAHUS: IPSIMOE,
oOparHoe, kocBeHHOE. CeNeKTHBHOCTh THTPOBAHMS U CIOCOOBI e MoBbImeHus. [lorpemHoctu
tuTpoBanus. OmuOKKM METOa, UX IPOUCXOKICHUE, PAaCUeT, yCTpaHEHHE.

KpuBble KOMIJIEKCOHOMETPUYECKOTO TUTPOBAHUS, UX pacyeT M MOCTPOEHHUE, aHaJIM3.
BnusHue pasnuuHbpix (aKTOpOB Ha CKayOK Ha KPUBOM THUTpoBaHMs (yCTOMYMBOCTH
KOMIIJIEKCOHATOB, KOHIIEHTPAllMM HOHOB MeTalljla U KoMILJIeKcoHa, pH pacTtBopa).

WHaukaTopbl KOMITJIEKCOHOMETPUM (METAJUIOXPOMHBIE HWHAMKATOPBI), MPUHLMI HX
nercTBus; TpeOOBaHUS, MpEeNbsABIsSEMble K METAJIOXPOMHBIM HWHAMKATOpaM; WHTEpPBaJ
W3MEHEHHsSI OKpacKM HWHIUKATOpoB. BaxHeilline yHUBepcadbHble U  creuupuyeckue
METaJJIOXPOMHBIE UHIUKATOPHI.

[Ipumepbl MpakTUYECKOTO MPUMEHEHHSI METO/1a KOMIUJIEKCOMETPHUUECKOTO TUTPOBAHUS.

OKucaumenvHo-60ccmanogumenvHoe mumpogeanue. CymHocTb MeTo/1a.
Knaccudukanuss  OKHCINTEIbHO-BOCCTAHOBUTENIBHBIX ~ METOJOB  THUTPOBaHHUS.  YCIIOBUS
MIPOBEJICHUS] OKUCIUTEILHO-BOCCTAHOBUTEILHOTO TUTPOBAHUS, TpeOOBaHUS, MPEIbIBIsSEMbIE K
peakiusM. Buasl OKHCIMTETHbHO-BOCCTAHOBHUTEIBHOTO TUTpPOBaHUA (mpsiMoe, oOpaTHoe,
3aMECTUTEIbHOE) U PacueThl Pe3yIbTaTOB TUTPOBAHUS.

Tutpant, ero mnpuroroBieHue, craHaapTuianus. CrnocoObl omnmpeneneHus KOHEYHOU
TOYKH TUTPOBAHUS; MHAUKATOPBIL. [lorpemHocTy THTpOBaHUS.

NHaukaTopel  OKHCIUTENBHO-BOCCTAHOBUTENIBLHOTO — TUTpoBaHUs.  Knaccudukanus
WHIUKATOpoB (oOpaTuMmele, HeoOpaTuMmeblie). MHTepBanm HW3MEHEHHS OKpPacKd WHAMKATOPA.
[IpuMepsl OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX MHJIMKATOPOB, YacTO NMPUMEHSIEMBIX B aHAJIN3€
(mudennnamuH, GeHAHTPOIUHOBAS KUCIIOTA, DEPPOUH U Ap.).

KpuBsble 0KHCIUTENBHO-BOCCTAHOBUTEIBHOTO TUTPOBAHUS: PACUYET, IOCTPOEHUE, AHAIIU3.
@akTophl, BIUAIIINE HA XapakTep KPUBBIX TUTPOBAHUA: KOHLEHTpAlUs HOHOB BOJOPOJA,
KOMILJIEKCOOOpa3oBaHue, HOHHAs cuiia. BeiOop nHAMKATOpa HA OCHOBAHUM KPUBOM TUTPOBAHMUSL.

Wnnukatopuble  OMMOKH — OKHCIUTEIBHO-BOCCTAHOBUTENBHOTO  TUTPOBAHHS,  HX
MIPOUCXOXKACHHUE, paCUET, yCTPAHECHHE.

Ob6mas XapaKTEePUCTHKA METO/IOB: [I€pPMaHraHATOMETPUUYECKOT O,
TUXPOMATOMETUPUYECKOT0, HOAMMETPUUECKOr0, HOJAOMETPUYECKOT0, HOJATOMETPUUECKOIO,
OpOMaTOMETHUPUYECKOTO, HUTPUTOMETPUUYECKOTO, LEPUMETPHUUECKOTO TUTPOBAHMS.
[IpuroroBnenne u CTaHIapTU3aLMs TUTPAHTOB. YCIOBUA IPOBEACHUS  OIPEACICHUMN.
Omnpenenenrne KOHEYHON TOYKU TUTpoBaHUs. OONIaCTh TPUMEHEHUSI.

Ocaoumenvnoe mumpoganue. CymHOCTb MeTona. TpeOoBaHMs, HpPEIbABISEMbIE K
peakuusM B METOJIe OCaJuTeNbHOro TUTpoBaHMs. Kiaccudukanus MeETOAOB MO MPUPOJE
peareHTa, B3aUMOJCWUCTBYIOLIETO C  ONpENeNsieMbIMH  BELIECTBAMU  (apreHTOMETpHs,
TUOLIMAHATOMETPUs,  MEpPKypOMeTpus,  rekcauuaHodeppaTtoMeTpus,  Cyib(aromeTpus,
O6apumerpus). Buasl ocagutenbHOro TUTpoBaHus (mpsMoe, oopatHoe). OmnlOKku ocaIuTeaIbHOrO
TuTpoBaHMs. MX mpoucxoxaeHue, pacyer, yCTpaHeHHUe.

KpuBble ocaiuTenbHOrO THUTPOBAHMS, HMX pacueT, IOCTPOCHHE, aHalu3. BrusHue
pa3nuyHbIX (AKTOPOB Ha CKA4OK TUTPOBaHMs (KOHLEHTpAIMsl pPAcTBOPOB pPEareHTOB,
pacTBopuUMOCTh ocaaka U jp.). CnocoObl oOHapyKeHHsI KOHEYHOH TOUYKHM THUTPOBAHUSL.
WuaukaTtopel MeTo/Ja  OCAJAUTENIBHOTO TUTPOBAHMS: OCAIMTENbHbIE, METAJIOXPOMHBIE,



aIcOpOMIIMOHHbIE. YCIOBUS NMPUMEHEHUSI M BHIOOP aJCOPOLMOHHBIX MHIUKATOPOB. THUTpaHTHI
METO/1a, UX IIPUTOTOBJICHUE, CTAHIAPTU3ALINS.

Paznen 2. UHcTpyMeHTaNbHBIE (GU3NKO-XMMHYECKHE) METOAbI AaHAJIN3A

Tema 1. O0mas xapakTepucTHKa (PU3NKO-XUMHYECKHUX METOA0B AHAIU3A

OcHOBHBIE  (U3UKO-XMMHUYECKHE  METOAbl  aHaiu3a. AHAINTUYECKUH  CHUTHAI.
3aBUCUMOCTh AHAJIMTUYECKOTO CHUTHAla OT KOJUYECTBEHHOro cocraBa mpoObl. Ilonsarue
X0J0CcTOM MpoObl M ATamoHa. OCHOBHBIE HPHUEMBI, HCHOJb3yEMbIE B (PU3MKO-XUMUYECKHX
MeToax aHaiam3a. MeTox rpaayHpOBOYHOrO rpaduka, METOJI CTaHAAPTOB, METOJA H00ABOK.
Oco6enHocTr 1 006JacT PUMEHEHUST (PU3UKO-XUMHUYECKIX METO/I0B aHAJIHM3a.

OCHOBHBIE METPOJIOTUYECKHE IMOHATUS M MPEICTABICHUSA: H3MEPEHHE, METOJbl U

cpelncTBa HW3MEpeHHH, mnorpemrHocTd. Kraccudukamus OMMOOK XUMHUYECKOTO H  (DU3UKO-
XUMHUYECKOTO aHalin3a (CUuCcTeMaThyeckas, ciydaiHas).

Cucrematnueckas ommMOKa, TMPOLEHTHAas cucreMaTudeckass omubka. McrouHuku
CHUCTEMAaTUYECKUX OIIMOOK (METOIMYEeCKHe, MHCTPYMEHTaJIbHblE, UHAWBUIYyalbHbIE). OleHKa
MPaBMWJIBHOCTH  PE3yJIbTaTOB  KOJMYECTBEHHOIO aHaiu3a (MCIONb30BaHME CTaHAAPTHBIX
o0pa3LoB, aHAIU3 MCCIELYyeMOro OO0BEKTa IPYrMMU METOJAMH, METOJ J00aBOK, METOJ
YABOEHUS).

CrnydaiiHple OTIHOKH.

Hekotoppie moOHSATHS MaTeMaTUYeCKOM CTATHCTUKM W HMX HCIIOJIb30BAHHUE B
KOJIM4YeCTBeHHOM aHanu3e. CrywaiiHass BeJIMuYMHA, BapHaHTa, TIeHepajbHasi COBOKYIHOCTD,
BbIOOpKa, pacnpeneneHue CThIOAEHTA.

Cratuctuueckas oOpaO0oTKa M MpeACTaBICHUE PE3YIbTaTOB KOJUYECTBEHHOTO aHAJIM3a.

3aKOH HOPMAJIBHOTO pacIpeiesieHus CIydalHbIX omubok, t- u F-pacnpenenenus. Cpemnee,
JHCIepcusi, CTaHgapTHOe OTKiIoHeHue. [IpoBepka TrUMOTE3bl HOPMAIbHOCTH, T'HIOTE3bI
OJIHOPOJHOCTH pe3yibTaToB H3MepeHuidl. CpaBHEHHE IUCHEPCUU M CPEJHUX JIBYX METOJIOB
aHayu3a.

OneHka METOJOB aHajiW3a MO YYyBCTBUTEJIBHOCTH, MPEAENy OIpeNeieHUs, TOYHOCTH,
MIPaBUJIBHOCTH, BOCIPOU3BOJUMOCTU U CeNEeKTHUBHOCTU. OIleHKa JOMYCTHMOTO PacCXOKACHUs
Pe3yNbTaTOB MapajlIeIbHBIX OMPEICICHUN.

TpeGoBaHMs K METPOJIOTHYECKUM XapaKTEPUCTUKAM METOJOB M METOJMK B 3aBUCUMOCTHU

OoT oObekTa W 1enu aHanmsa. CrocoObl MOBBIMICHHS BOCIPOW3BOJUMOCTH W TMPABUILHOCTH
aHalIM3a.

Tema 2. JjIeKTPOXMMHUYECKHUE METOAbI AHAJIN3A

OO0mrast xapakTepUCTHKA 3JIEKTPOXUMHYECKUX MeTo0B. Kiaccudukanus. OcHOBHbIS
y3Jbl TPUOOPOB DIEKTPOXUMHUYECKHMX METOJOB aHalIn3a. OJNEKTPOXUMHUYECKHE SUCHUKH.
WMHIUKaTOpHBIN 3JIEKTPO K 3JIEKTPO CPABHCHHSL.

PaBHOBeCHBIC 1 HEPABHOBECHBIC YJICKTPOXUMHUCCKHE CHCTEMBI. SIBJICHUS, BOSHUKAIOIINE
MIPU IPOTEKAaHUHU TOKAa (OMHUYECKOE MaJACHUE HANPsHKCHUsI, KOHIICHTPAIIMOHHAS U KHHETHYECKas
nonsipusanus). [lomspusanvoHHble KpUBBIE M WX  HUCIOJNb30BaHHWE B  Pa3IMYHBIX
ANEKTPOXUMUUYECKUX METOax.

CpaBHUTENbHAS XapaKTEPUCTHKA YYBCTBUTEIBHOCTH W M30MpATENBHOCTH, oOjactei
MIPUMEHEHHUSI STIEKTPOXUMHUYECKUX METOJIOB.

Ilomenyuomempuueckue memoovl. Honomempusa u nomenyuomempuydeckoe mumposaHue.

[Motenmmomerpus. Knaccudukamuss METOJOB  MOTEHIIMOMETPUYECKOTO  aHaIU3a.
CriocoObI poBeIeHUs aHANIM3a B TOTEHIIMOMETPHH.

Ilpamas nomenyuomempus. V3mepenuwe mnoTeHimana. OOpaTumble M HeEOOpaTUMbIC
OKUCITUTEIBHO-BOCCTAHOBUTEIIbHBIE CUCTEMBI. DJIEKTPOJbl B MOTEHIUOMETPUH, UX Ha3HAUCHHE.
NuaukaTopHble SIEKTpOAbl, TpeOOBaHMS K WHAUKATOPHBIM OJJeKTpoaaM. TpeOoBaHus K



SNIEKTpoJaM cpaBHeHHsA. [IpuHUIUN AEHCTBHS DJICKTPOHOOOMEHHBIX W HMOHOOOMEHHBIX
JIEKTPOJIOB.

HNonomerpus.  Knaccudukanumsi  MOHCENEKTUBHBIX — AJIEKTPOJOB:  AJIEKTPOIBI  C
TOMOTEHHBIMH U TE€TEPOr€HHBIMU KPUCTAJUIMYECKUMU MEMOpaHaMM, CTEKISIHHBIE JJICKTPOJIBI,
AIIEKTPOIBI C TOJBWXHBIMH HOCUTEISIMH, (EPMEHTHBIE M Ta309yBCTBUTEILHBIC 3JEKTPO/IBL
[loTeHnMan HMOHOCENEKTUBHOIO 3JIEKTPOJa B OTCYTCTBHME IOCTOPOHHMX HOHOB. I[loTeHiman
HOHOCEJIEKTUBHOTO  3JEKTpoJa B  MPUCYTCTBUM  MEIIAOIMX  HOHOB.  OCHOBHbBIE
anekTpoxuMudeckne  xapakrepuctukun  MCD.  Dnexkrtponmnas — ¢yHkimus, Kodddumument
CEJIEKTUBHOCTH, BPEMsI OTKJIMKA, IIPEAEII ONPEAEICHUSI TOTEHIIMAI ONPEAEISIOIEr0 HOHA.

CrexnsHHBIN 271ekTpoA. BbpIOOp cucTeMbl 35IEKTPOJOB A NPOBEIACHMS aHAIM3a.
[Ipumepbl mpakTUYECKOr0 NPUMEHEHUS HOHOMETpPHUU: ompezeneHue pH, MOHOB IIeNOYHBIX
METaJJIOB, FaJIOT€HNUI-MOHOB.

Ilomenyuomempuueckoe mumposanue. VI3MeHEHUE 3JIEKTPOJHOIO TMOTEHIMala B
npouecce TUTpoBaHMs. CnocoObl OOHapyXeHHs] KOHEYHOW TOUYKM THUTpoBaHUs. Bsibop
WHJUKATOPHBIX 3JIEKTPOJOB Ul XMMHUYECKMX pPEAKIMil pa3HOro TUMa: KHUCIOTHO-OCHOBHBIX,
OCAXKJCHHS, KOMILJIEKCOOOpa30BaHUs, OKUCIEHUA-BOCCTAaHOBIEHUS. [IpuMepsl MpakTHUECKOTo
npuMmeHenus: TurpoBanue ¢ochopHOl, cMeceil COIIHOW U a30THOM, COJSHOW M YKCYCHOM
KHCJIOT B BOJHO-OpraHMuYecKux cpenax. OmnpeneneHre HOIUA0B U XJIOPUAOB MPU COBMECTHOM
NpUCYTCTBUH.  Vcmonp3oBaHME  OKHCIUTEIbHO-BOCCTAHOBUTEIBHOTO  TUTPOBAaHUS  JUId
oTpe/ieNieHUs] HOHOB METAJIJIOB Pa3HbIX CTEIIEHEH OKUCIIEHUSI.

Inekmpoxumuueckue memoovl, OCHOBAHHbIE HA U3MEPEHUU ITEKMPONPOEOOHOCHIU.
Konoykmomempus.

Teoperndeckne OCHOBBI METOJA. OCHOBHBIE Y3ibl IpuOOpoB. KoHIykromerpuueckas
s4eiika.  YJenapHas ~ 3JEKTPONpPOBOJHOCTh.  (DaKTOphl,  BIAUAIONIME HA  YJEIbHYIO
JIEKTPOIPOBOIHOCTh. DKBUBAJIEHTHAS 3JIEKTPONPOBOIHOCTh M IMOJBUKHOCTh MOHOB, (haKophl,
BIMSIOIIME HA SKBUBAJICHTHYIO 3JIEKTPONPOBOJHOCTh. YpaBHeHue Konbpayiia, ypaBHEHHE
Omn3arepa.

IIpsimas kongykTtoMmerpus. [IpueMbl HaxoXIeHHsS HEU3BECTHOW KOHIIEHTPALUU: METOA
I'pafyMpoBOYHOIO rpaduka, pacueTHblii Meroa. KoHaykromerpuueckoe tuTpoBaHue. Kpusble
KOHAYKTOMETPUYECKOr0 TUTpOBaHUS. (DaKTOphl, BIAMSIONIME HAa YETKOCTh M3JIOMa Ha KPHUBBIX
KOHAYKTOMETPUYECKOTO TUTPOBAHMSL.

dnekmpoxumuueckue memoobl, OCHO6AHHbIE HA USMEPEHUU cUunbl moKa. Kynonomempusn

Teopernueckue ocHoBbI MeToja. 3akoH dapanes. CriocoObl omnpeneseHus: KOJIuyecTBa
anektpuyectBa. IlpsMas KyloHOMeTpHUs U KOCBEHHas (KyJIOHOMETPHUYECKOE THUTPOBAHUE).
KynonoMeTpusi npu NOCTOSIHHOM TOKE M IOCTOSIHHOM IMOTEeHLuane. BHEIHsAs W BHYTpEHHSSA
reHepanus  KYJIOHOMETPUYECKOIo TUTPAHTA. TurpoBaHue  SIEKTPOAKTUBHBIX U
IEKTPOHEAKTUBHBIX  KOMIOHEHTOB.  OrmnpenencHue  KOHEYHOM  TOYKM  TUTPOBAHMS.
IIpenmymiecTBa U OrpaHUYEHHs METOJA KyJOHOMETPHUYECKOIO TUTPOBAHUS 10 CPAaBHEHUIO C
JPYTUMHU TUTPUMETPUYECKUMH METOIaMHU.

Bonvmamnepomempuueckue memoowvi. Knaccuueckas nonapozpagus.

CymHoCTh M OCOOEHHOCTHM — BOJIBTAMIIEPOMETPHM,  KJIacCU(UKAIUS  METOJIOB.
OnexTpoxuMuueckue  sAueiiku. VHAMKATOpHBIE  DIEKTPOJBI, MOJIApU3ALMUSA  NIEKTPOJA.
IIpeumymmectBa M HEAOCTAaTKM PTYTHOTO JiekTpoja. lIpuMeHeHne TBepABIX 3IEKTPOIOB.
[lonyuenne m XapakTepHUCTHKAa BOJbTAaMIEPHON KpuBoil. KoHeHcaTOpHBIN, MUTpallMOHHBIM,
middysunonnsii  Toku. Ilpenensubiit  nuddy3uonHHbd  Tok.  COBpeMEHHBIE  BHJIBI



BOJIbTAMIIEPOMETPHM: IPsIMas U WHBEPCHOHHAs, IIEPEMEHHO-TOKOBAs; XPOHOAMIIEPOMETPHUS C
TUHEHHOW pa3BepTKOi (ocuuutononsporpadus).

[onsporpadus. KauecTBeHHBIN aHamu3. YpaBHEHHE MOJIAPOTpapUUECKON BOJIHEI
NnpkoBuua - I'eiipoBckoro. IloreHnman mnosyBosiHBL. DPaKTOPBIL, BIAMAIOIME HA BEIUYUHY
ITOTEHIMaja MOJIyBOJIHBI.

KonnuecTBeHHblii aHanu3. YpaBHeHwe WnpkoBuya. SIBIeHHs, HCKaXKarolUe BUJ
MOJISIPOrPAMM.

WNHBepcuoHHass BoabpTaMIIEpOMETpUs. MeTonbl KOHIIEHTPUPOBAHUS OIPEIEIIEMOTO
2JIEMEHTA Ha JIEKTpoJe. JJoCTOMHCTBA Iepet JpPYrUMU METOAAMM.

Amnepomempuueckoe mumpoganue. CylmHOCTb MeToAa. MHAMKATOpHBIE AIIEKTPOJBI.
Br160op noTeHnnana MHAMKATOPHOTO 3JEKTpoJa. AMIEPOMETPUYECKOE TUTPOBAHUE C OJHUM U
JBYMS ITOJISIPU30BAHHBIMU JJIEKTPOJaMU. BHJIbI KPUBBIX TUTPOBAHUS.

Tema 3. OnTuyeckue MeTobl aHAJIN3A

O6muit mpuHuun Merona. Kraccudukanust ONTHYECKMX METOJOB aHaiu3a (1o
U3y4aeMbIM OOBEKTaM, IO XapaKTepy B3aMMOJECHCTBHS 3JIEKTPOMAarHUTHOTO W3JIy4€HUs C
BELIECTBOM, IO HCIOJb3YyeMOM O0OJacTH dJIEKTPOMAarHUTHOTO CIEKTpa, IO MpUpOJie
SHEPTEeTUYECKHUX TIEPEXOIOB).

Cnexmpockonuueckue memoost ananuza. CIEKTp 3JIEKTPOMArHUTHOTO H3Ty4EHUS.

OcHOBHBIE  THNBI  B3aMMOJICUCTBHS  BemiecTBa ¢ u3iydeHueM.  Kiaccudukanus
CHEKTPOCKOMUYECKUX METOJIOB 10 3Hepruu. Kimaccudukanus CrieKTpoCKOMMIeCKHX METOIOB Ha
OCHOBE CHEKTpa 3JEKTPOMAarHUTHOTO HU3Jy4eHHs (aToMHasi, MOJEKYJspHas, aOcopOLHMOHHa,
SMHUCCHOHHAs CIEKTPOCKOIHS).

Crnektpsl aromMoB. OCHOBHBIE U BO30Y)KJIEHHBIE COCTOSIHUS aTOMOB, XapaKTepUCTUKU
COCTOSIHMIA. DHEPreTUYECKUE MEPEXOIbI.

CrexTpsl MOJIEKYJd; MX O0COOCHHOCTH. CXEeMBbI JJIEKTPOHHBIX YPOBHEH MOJIEKYIIHI.
[IpencraBneHne O TOJHOW DHEPTHU MOJIEKYJ KaK CyYMMBI JJICKTPOHHOM, KoJIeOATEIhbHOW W
BpallaTeabHOU. 3aBUCUMOCTh BUIBI CIIEKTPA OT arperaTHOTO COCTOSIHUSI BEILIECTBA.

Memoovl amomnoii onmuyecKkoi CheKmpocKonuu

Amomuo-smucuoHusili memoo. VICTOUHHKH aTOMU3alluu U BO3OYKIEHHs (aTOMU3ATOPHI).
WNx ocHOBHbIe XapakTepUCTHKU. Du3nyecKkue M XUMHYECKUE MPOIECChl B aTOMH3aTOpax.
KauecTBeHHBI M KOJMYECTBEHHBIN aHAIU3 METOJOM aTOMHO-3MHUCCHOHHOM CIIEKTPOMETPHH.
MeTtponoruueckue XapakTepUCTUKHN U aHATUTUYECKUE BO3MOKHOCTH

Memoowvt monekynaprnou onmuueckou (Y@, euoumon u UK) cnekmpockonuu

Monexynapnas abcopbyuonnas cnekmpockonus (cnexkmpogomomempus). CylUiHOCTD
Merona. LBer u cnektp. CBsi3b XHUMHYECKOW CTPYKTYpPhl COEIUHEHHS C abCcopOLHMOHHBIM
crekTpoM. CrocoObl MoIyuyeHus! OKpalleHHbIX coequHeHH. DOTOMETPUUECKHEe aHAIUTUYECKHE
peareHTsl, TpeboBaHus K HUM. DYHKIIMOHAIBHBIN aHATU3 MO KOJEOATENbHBIM U AJIEKTPOHHBIM
CHEKTpaM.

OcHoBHBIE 3aKOHBI cBeTomoriomeHuss. OObeTUHEHHBIH 3aKOH CBETOMOTJIOMICHHUS
Bbyrepa-JlamGepra — bepa. OTkioHeHHsI OT 3aKOHA, MX MPUYUHBI (XUMHUYECKHE;, TEMIEparTypa,
3¢ deKThI, 00yCIOBIEHHBIE PACTBOPUTENEM; PACCETHUE CBETA; MOHOXPOMATH3AIUS U3ITYUCHNUS).
OnTHyeckas IIOTHOCTh M CBETOMPOMYCKaHUE, CBsI3b MEKIy HUMH. KoadduiueHT noriaomeHus
cBeTa W KOX(DQUIMEHT TOTAIIeHUS — MOJSIPHBIM M yAenbHbIH. CBsI3p MEXAYy MOJSPHBIM
Koa(duIeHTOM moTrameHus u kodhduirmeHTom noriomeHus ceeta. [lonsTrue 06 UCTUHHOM U
KOKYIIEMCS MOJSIPHOM KOX(PQPUIIMEHTE TOIJIOMICHUS. AHAIUTUYECKHE BO3MOXHOCTH U
METPOJIOTHYECKHE XapaKTEPUCTUKH (POTOMETPUUECKIX METOJIOB aHAIIM3A.



CriocoObl  ompeneneHusi KOHLEHTpPAIMM BEHIeCTB. VI3MepeHHe BBICOKHMX, HHU3KUX
ONTUYECKUX IUIOTHOCTEH (AnddepeHnuanbHplii MeTo1). AHAIN3 MHOTOKOMIIOHEHTHBIX CHCTEM.
doToMeTpruYecKHe aHATUTUYECKHE PEareHThl; TPEOOBAHUS K HHM.

Memoowi abcopoyuoHH020 ananusa: KOJIOPUMETpUS, (OoTOKOIOpUMETPHS,
cnekrpodoTomeTpusi. OCHOBHBIC Y3IIbI U OO MPUHIUI paboThl TPUOOPOB aOCOPOITMOHHON
CIIEKTPOCKOIIUU, METObI radparMUpOBaHHUSL.

Buzyanvnasn xonopumempus. Meros cTaHIapTHBIX CEPU, METOJ] YPaBHUBAHUSI OKPACOK,
MeTo[ pazbasiienus. Mx cymuocTs. [Ipumenenne B ananmse.

Domokonopumempus, pomoanekmporoaopumempus. CynmHOCTb METO/A, JOCTOMHCTBA U
HEJ0CTaTKH, IPUMEHEHHE.

KonunuectBennplil ¢oromerpuyeckuii aHanu3. OCHOBHbIE 3Tambl U BBIOOP YCIOBUM
(dhoTomeTprueckoro omnpeneiacHus: (BI0op GOTOMETPUUECKON peaKIK, aHATUTHYECKON TUHBI
BOJIHBI, KOHIIEHTPAILlMU PacTBOpa M TOJILIMHBI MOTJIOMIAOLIET0 CJI0s, UCIOIb30BaHUE pacTBOpa
cpaBHeHUs). OCHOBHbBIE JTamnbl NpoBeAeHUS (GoToMeTpuueckoro ananuza. OrmnpeaeneHue
KOHLIEHTPALIMK aHAIM3MPYEMOTO pacTBOpa: METOJ I'payMpOBOYHOIO rpadurka, METOJ OJIHOTO
CTaHJapTa, ONpeJesieHue KOHIEHTpPAlUu 10 MOJSpHOMY (WIH ylIelnbHOMY) KO3(hdULHEHTY
rorameHus, MeTo] 100aBok cranaapra. OnpeneneHne KOHIEHTPALUU HECKOJIBKUX BEIIECTB MpU
MX COBMECTHOM INPHUCYTCTBUU: (POTOMETPUUYECKUI aHATN3 IBYyXKOMIIOHEHTHBIX CMECEH.

Cnexmpogomomempus. CylTHOCTb METOAA, TOCTOMHCTBA U HehocTaTKu. IlorpemHoctu
CHEeKTpO(OTOMETPHUECKOr0  aHaju3a, WX  Opupona,  ycrpaHenue.  [Ilpubopel B
CHEKTPO(HOTOMETPHH. [Tpumenenue MeTo1a TUISt HCCIIEIOBaHUS peaxiuit
(koMIIIIEKCO0Opa30BaHMsl, MPOTOJUTUYECKUX, arperaruu), COMPOBOXKIAIONIUXCS H3MEHEHUEM
cnieKTpoB mnoromenus. CreKTpohOTOMETPUUYECKUN aHATU3 IBYXKOMITIOHEHTHBIX CMECEH.

doTomeTpruyecKoe U CIEKTPOHOTOMETPUUECKOE TUTPOBAHHUE.

Tema 4. Xpomatorpadpuyeckue MeToabl aHAJIN3A

CymHocTh xpoMarorpaduyeckux MeEToJ0B aHanu3a. [loHATHEe O MOABIKHON W
HenoABWXKHOM (azax. Knaccudukanuss METo0B MO arperaTHOMy COCTOSIHUIO MMOJBIKHOM U
HEMOABIKHOM (a3, Mo MexaHU3My pa3fiesieHus, 0 TEXHUKE BBIITOJIHEHUSI.

T'azoean xpomamoczpagua. CopOeHTBI U HOCUTENH, TpeOOBaHMS K HUM. MeXaHU3M
paznenenus. OOnactu mnpumeHeHHs ra3oBoil xpomarorpaduu. OCHOBHBIE TEOpPETHYECKHE
MOAXOJIbI: TEOPUSI TEOPETUUYECKUX TapesioK M KuHeThueckas Teopus. OCHOBHbIE HapaMeTpbl
XpOMaTOrPAMMBI.

Kuoxkocmnan xpomamoczpaghus. Bunpl xuakoctHoit xpomatorpaduu. [Ipenmyiectsa
BbICOKO3((peKTHBHOM xKuAKOCTHOU XpomaTorpaduu (BDIKX).

VYcnoBust  mpoBeneHHs — XpoMartorpaduueckoro  aHanuza.  KadyecTBEHHBIH U
KOJIMYECTBEHHBIN XpoMaTorpaduueckuii ananus. Metoa abCoIIOTHON KaTuOpOBKU, TPUMEHEHNE
OTHOCHUTEJIBHBIX MONPAaBOYHBIX KOA((UIMEHTOB, METOJ BHYTPEHHEH HOpPMalu3alMM, METO]
BHYTPEHHHTO CTaHAapTa.

Tema 5. Kunernueckne MeToAbl aHATIN3A

CyIIHOCTh KMHETHYECKMX MeTOA0B. KaranuTuueckuit M HEKaTaTUTHUYECKUN BapUaHTHI
KMHETUYECKUX METOJIOB; MX UYBCTBUTEIBHOCTh M CEJIEKTUBHOCTb. THIIBI HCIOJB3YEMBIX
KaTaJIMTHYECKUX U HEKATATUTUYECKUX PEaKIMil: OKUCIEHUS-BOCCTAaHOBIICHNS, OOMEHa JINTaHJIOB
B  KOMIUIEKCaX, IPEBpAIlEHUs]  OpPraHMYeCKUX  COCIMHEHMH, (oToXxumMuueckue U
¢depmenTatuBHble peakuuu. CriocoObl onpeaeneHns KOHIEHTPAUU O JaHHBIM KUHETUYECKUX
n3MepeHuil. [Ipumepsl NpakTHYECKOTO IPUMEHEHHS.



** B cimysae  HeoOXOAMMOCTH  HCIOJIb30BaHUS B y4eOHOM  mporiecce
YACTHYHO/UCKITIOYUTEIIFHO JTUCTAHIIMOHHBIX 00pa30BaTENIbHBIX TEXHOJIOTH, OO0UMi 00BEM
4yacoB (3.e.), ycraHOBIeHHBIH YII HampaBieHHs MMOATOTOBKM CIEIUAIUCTOB MO JUCIMIUIMHE
ocTaéTcsi HEM3MEHHBIM U pPEaIU3yeTcs B IOJHOM 0O0béMe. JIeKIHMM mpoBOASATCS B pPEKUME
BUICOKOH(EPCHIIUK, JabopaTtopHbie paboThl B (opme pacu€THo-rpaduueckux paboT u
WHIUBHAYAIbHBIX 3a0aHuii B DOUC.

6.MPAKTUYECKHE U CEMUHAPCKUE 3AHSTHUS HE ITIPEJJYCMOTPEHBI
PO PAMMOM

7.JJABOPATOPHBIE PABOTbI

Pazgen 1. O0umue TeoperMyecKHe OCHOBbI AHAJIUTHYECKOW XUMHHM. XHUMHYECKHeE
MeTOoJbl aHAJIM3a

Tema 1. BBeienne B npeaMeT aHAJIUTHYCCKA XUMUSL.

JladopaTopHnas pa6ora Ne 1. [IpueMbl padoThl ¢ XMMHYECKOIT MEPHOI MOCY/10H.

eab paboThI:

1. OrpaboTtaTh HaBBIKM PabOTHI ¢ XUMHUYECKON MEPHOW MOCYI0i: MEepHbIE KOJIOBI, MHUIETKH,
OIOpETKHU.

2. HayuuTtbcs KammOpOBaTh MEPHYIO TIOCYTY.

Conepxanue padoThbl:

1. TlonmyuuB y nmpernogaBaTesis 3aJaHHE U 03HAKOMUBIIUCH C METOAUKON pabOThl ¢ XUMUYECKOM
MEpHOH MocyA0i 0TpaboTaTh HaBBIKM HANIOJHEHUS] MEPHOTO COCY/a >KUIKOCTHIO TOYHO JI0
METKH.

2. Onpenenutb HICTHHHYIO BMECTUMOCTD TUTIETKH U OIOPETKU KAITMOPOBAHUEM.

Pe3yabTarsl jaboparopHoii padorbl: OTyUeT NMpEAOCTaBIAECTCS B NMUCBbMEHHOM BHUJIE U
JOJKEH CcoJepkaTh KpaTKoe OMHCAHME XOJa PadOThl, pacUeTHYIO YacTh M BBIBOJBI IO
pabore.
B pesynbraTe BhInoHEHU J1a00paTOPHOI pabOThI CTYACHT IOJIKEH:
3naTh: OCHOBHbBIC MpaBUia TEXHUKH 0OE30MACHOCTH U MpaBuiia pabOThl CO CTEKIISIHHOM
MOCYAOM.
Ymerb: KanubpoBaTs MEpHYIO TIOCYY.
Baagers: TexHukoi BBINOTHEHHS] OCHOBHBIX aHAJTUTHUECKUX OTEpalfil Mpu KayeCTBEHHOM
Y KOJIMYECTBEHHOM aHAJIM3€E BEIeCTRA.

Bomnpocs! k Teme:

1. Kakue mpaBuiia TeXHUKH 0€30MaCHOCTH ClIeyeT COOIIOAATh B XUMUYECKHX JIA0OpATOPHUIX JI0
Hayala, BO BpeMs IPOBEJICHHS U 110 OKOHYAHUU IKCIIEpUMEHTa?

2. IIpaBuia paboTHI C KUCIOTAaMHU: 3aIIUTHBIE CPEICTBA, KaK HY>KHO pabOTaTh, 4UTOOBI H30€kKaTh
HECYACTHBIX CIIy4aeB, NEHCTBUS B Cllydae MPOJIMBa KUCIOTHI, 0KOTOB (BUIbI XUMHUYECKUX
05KOTOB), MEpBI OKa3aHUS MEPBOM MTOMOIIIH.

3. IpaBuia paboTHI CO CTEKISTHHON MOCYIOM: KaK MPaBUIHLHO 00pamiaThCs CO CTEKISTHHON
MOCYAOH, YTOOBI €€ He Pa30uTh U N30eXKaTh MOPE30B, BUIABI KPOBOTEUCHUN U MEPHI OKa3aHUs
IIEPBOM NTOMOILIH.

4. TlpaBuna paboThI € AIEKTPUUIECKUMH MIPUOOPAMHU: 3aIIHUTA OT MOPAKEHUS IITEKTPUUECKUM
TOKOM, TIpaBuiIa 0OpallleHus ¢ eKTpOHarpeBaTeIbHBIMU TPUOOpaMHU.

5. Kak knaccuuuupyrorcs XMMHYECKUe PEaKTHBBI 10 CTeTeH! YUCTOThI? Kakue yciaoBHBIE

0003HaYCHHSI TPUMEHSIOTCS IS 3TOTO?

KakoBsl 0011111€ MpaBuIa MPUTOTOBIECHUS M XpaHEHHUsI PACTBOPOB B TabopaTopun?

7. Uto Takoe MUCTHIUIMpOBaHHAs W OWAMCTUIUIMpPOBaHHAas Boda? Kak oHa moiydaeTcss M Kak
KOHTPOJIMPYETCS €€ KaueCTBO?

8. Uro Takoe mepekpucramiuianusa? J{as 4ero u Kak OHa BBITOJIHAETCS?

o



9. KakoBo Ha3HaueHHME MOIOUIMX CpEACTB i JabopatopHoil mocyabl? Kakuwe pernentst
MOIOIUX CMECEH BbI MOYKETE MTPUBECTH?
10. B kakmx ciyyasx cIleQyeT HCIOJb30BaTh: a) OIOPETKY CO CTEKISHHBIM KpaHoM; O)
MUKPOOIOpETKY?
11. B ueM cocTOMUT CyIIHOCTh KaIHOpoBaHus MepHOH nocyibl? C KaKko# 1IeIbIo 3TO Jesnaercs?

Tema 2. Meroabl pa3iejieHHMs U KOHUEHTPHMPOBAHHMA BelleCTB B AHAJUTHYECKOM
XHUMHUH.
JlabopaTopHas padora Ne 2. OTesieHne ’xejie3a 0T MarHusi OCazKIeHneM.
Hean padoThI:
OTtpaboTaTh TEXHUKY OCAKJICHHSI HOHOB U3 PacTBOpA.
2. HayuuthCst pUIBTPOBATH U IIPOMBIBATH OCAIIKH.
Coaep:xkanue padoThbl:
1. IlonyuuB y npenonaBarens 3ajaHue MpoBecTH oTneneHre noHoB kenes3a (lll) ot maraus us
aHaJIM3upyeMoro pactsopa. [IpoBepuTh NOJHOTY OCaKICHUS.
2. OTunbTpOBATH U MPOMBITH OCAJIOK.
Pe3yabTaTsl 1a6opaTopHoii padoTbi: OTUeT MPEIOCTABIAECTCS B MUCHBMEHHOM BHJIEC U
JOJIKEH coepKaTh KpaTKOe OMMCaHUE X0/1a paboThl U BBIBOJBI IO padoTe.
B pesynbraTe BInoHEHNs J1a00paTOPHOI pabOThI CTYAEHT IOJIKEH:
3HaTh: YCIOBUSA OCAKIECHUU KPYMHOKPUCTAJUTMYECKUX M aMOp(HBIX ocaakoB. OCHOBHBIC
METO/IbI BBIJICJICHUS, Pa3/I€JIeHHs U KOHIEHTPUPOBAHHUS BELIECTB.
Ywmern: [logbupaTs MaTepuabl, MOCYay U IPUCTIOCOOIEHUS TSl PUIIBTPOBAHUS OCAIKOB.
Buaanerb: TeXHUKON BBIIIOJTHEHUS] OCHOBHBIX aHATUTUYECKHUX ONEPAIUi P KAYECTBEHHOM
Y KOJIMYECTBEHHOM aHAJIM3€E BEIEeCTBA.
Bonpocsl k Teme:
1. Kakue ycnoBusi ciegyer coOMogaTh MPU  OCAKIECHUU KPYMHOKPUCTAIMYECKHX U
aMmopdHBIX ocankoB? B uem paznuyune ycIoBHI 1 Y€M OHO BBI3BAHO?
Kakue marepuaibl, mocyay ¥ NpucrnocoOIeHNs UCIOJIB3YIOT sl (GUIBTPOBAHUS OCATAKOB?
3. B kakux cimyyasix He clielyeT NMpUMEHATh OyMaxkHble (GuiIbTphel? UTO TOrAa MCHOIB3YIOT
g punsTpoBaHus?
4. Yro Takoe punpTpoBanue c nogorpesom? Kak ero mpakTuuecku BBIIOTHSIIOT?

=
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Tema 2. I'ereporeHHble paBHOBeCHSI B CHCTeMe OCAJ0K - HACHIMIEHHbIH PacTBOp
MaJIOPACTBOPMMOIr0 JJIEKTPOJHMTA U UX POJb B AHAJUTHYECKOH xuMum. KauecTBeHHBbINH
aHaIu3.

JlabopaTopHas paGora Ne 3.
A. I'eTeporennbie paBHOBeCHs
eab paboThI:

N3yunts ycrnoBus 06pazoBaHus 0CAIKOB MAIOPACTBOPUMBIX CHIIBHBIX JIEKTPOJIUTOB.

HayuuThcs mepeBouTh 0JJHH MaOPACTBOPUMBIX 3JIEKTPOIUTOB B JPyTHE.

3. V3yuuTh BIMSHHE IOCTOPOHHUX OJJIEKTPOJUTOB HA PACTBOPUMOCTH MAaJOPaCTBOPHUMBIX
CUJIBHBIX AJIEKTPOJIUTOB.

4. V3yunuTh BAUSHUE pa3NUYHBIX (AKTOPOB HA TMOJTHOTY OCAKICHHUS OCAagKOB U HX
pacTBOpEHUE.

Coaep:xkanue padoThbI:

1. Usyuuth ycnmoBusi 00pa3oBaHusl 0cajka XJopuaa CBUHIA. [IpoBEpUTH MOTHOTY OCaXKIACHHUS
MOHOB. M3yuuTh BIMSHHE OJHOMMEHHBIX HMOHOB Ha PAacTBOPUMOCTH OOpPa30BaBIIETOCS
ocazka. PaccMoTpeTh npoTekaHne KOHKYPUPYIOIIUX PEAKIIUM.

2. PaccMmoTpeTh BIMSHHE OJHOUMEHHBIX (I[aBeieBas KUCIOTa) W HHIAU(D(EPEHTHBIX HOHOB
(YKcycHas KUCIIOTa) Ha paCTBOPUMOCTh OCaIKa OKcalaTa KalbIIHsl.

3. PaccmoTpeTh 3aBHUCHMOCTH pacTBopuMocTH ocankoB cynbduma meau (II) u cynmeduna

.



xeinesa (II) B cosisiHOM KUCIIOTE OT POU3BEACHUS PACTBOPUMOCTH JIaHHBIX COEIMHEHUI.
Bomnpocsl k Teme:

1. B kakux ciydasx M TOYeMy NpU THAPOJIHM3E COJIeH Cia0dbIX OCHOBaHWI 00pasyroTcs
ocHoBHbIe conu? [IpuBennTe npuMepsl.

2. Kaxkoe u3 BemectB Fe(OH), unu Fe(OH)z umeet 60bI1yr0 pacTBOPUMOCTE TIPHU OJHON U TOU

e TeMIiepaType.

Kax mosnusier nHa pacrBopumocts BaCO3 no0aBiieHue B pacTBOpP COJIbI?

4. CpaBHUTE pacTBOPUMOCTH cyib(ara Oapus B uuctoi Boae u B 0,2 M pacTBOpe HuUTpara
kanus. OTBET NOATBEPAUTE pacueTaMu C yUeTOM MOHHOM CHUJIbI paCTBOPOB.

5. Hcnonw3yss 3Hau€HUs CTAaHJAPTHBIX OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX IOTEHLHUANOB,
o0cyauTe BO3MOXKHOCTH 00pa30BaHMs OCAJKOB IPH CIMBAaHUHM PACTBOPOB XJIOPHIA JKeJe3a
(IIT) u cynpdpuaa kanus u ero coctaB. OTBET MOATBEPAUTE YPABHEHUSMHU PEAKITHIA.
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b. DJkxcnepumeHTajbHOE 000CHOBAHHE KHMCJIOTHO-LIEI0YHON KjIacCH(PUKALMA
KATHOHOB B CHCTEMATHY€CKOM aHaJIu3e.
ean padoTbi:

3aKpenuTh KaueCTBEHHbIE PEAKI[MN Ha KATUOHBI |- 6 aHATUTUYECKUX TPYII.

2. OCMBICTHTH BO3MOXKHYIO CXEMY Da3/IelIeHHs] KaTHOHOB KHCJIOTHO-IIETOYHBIM METOIOM C
WCIOJIb30BAHHUEM TPYIIIOBBIX PEAKTHBOB.

Conepxanue padoTbl:

Pasnemuts katnonsl Na*, K*, NH4*, Ag*, Pb?*, Ca?*,Ba?*, Mg?*, Zn?**, AP*, Cr¥*, Fe?*, Fe®*,

Mn?*, Ni?*, Co?*, Cu?* Ha aHanuTHYeCKHe TPYMIHI MO OTHOMIEHHIO K KHCIOTaM (CONMSHOM

CEpHOI) U OCHOBAaHUAM (TUJPOKCHUIAM HATpUs, KaJIs, aMMOHHS).

Bonpocsl k Teme:

1. Jlaiite ompeneneHus CIEAYIOINIUM TEPMHHAM: KAaueCTBCHHBIM aHaIW3, aHAIUTHYECKAas
peakuus, TpynmnoBoil M crnenuduyeckuil peakTHBBI, YyBCTBUTEIBHOCTb PEAKIMHU, MpPEel
0OHapyXeHHUsI, NPOOHBIN U CUCTEMATUYECKUIA XO1 aHaJTN3a.

2. [IlpuBenute onpeneneHus MOHATUH: METOAbl M CHOCOOBI KAayeCTBEHHOI'O aHAU3a;
POOUPOYHBIE U KalleJIbHbIE PEAKLIUU; MOKPBIN U CyXOH METO/1bl aHAJIN3A.
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3. B dem 3akirodaercsi CyIIHOCTb JPOOHOTO U CUCTEMAaTUYEeCKOro aHamn3a’?

4. Cdopmynupyiite 3a1aui KaU€CTBEHHOTO M KOJMYECTBEHHOTO aHATN3a.

5. Kakue maccbl U 00BEMBI aHAIM3UPYEMbIX BELIECTB COOTBETCTBYIOT MakpO-, MHKPO- U
MOJIyMHKpOaHaIu3y?

6. B uém 3akirodaercs CyTh «CyXOTO METO/ia aHAInu3a»?

7. llepeuncnute pa3idyHbIE TUIBI AHATUTHUYECKUX KiIaccU(UKalMi KaTHOHOB, cAeiaiTe ux
CPaBHHUTENbHBIN aHAIH3.
Ha yem ocHOBaHa KHCIIOTHO-OCHOBHAS KiaccuuKaius KaTHOHOB?
9. Kakue rpynnsl annoHoB Bel 3Haete? Ha uéM ocHoBaHa ux kiaccugukanus’?
10. C nomouipl0 KakMX YpaBHEHUU XHUMHYECKOW pEaKIMy aHAIW3HpPOBAIM HEU3BECTHBIN

obOpazen?

Pe3yabTaTrsl 1a00paTopHOil padoTbi: OTUET MPEAOCTABIAECTCS B MUCBbMEHHOM BUJIE U

JOJIKEH COAepkKaTh KpaTKOE OMKCAaHUE X012 padOTHI M BBIBOBI MO paboTe.

B pesynbraTe BeIMoHEHUS J1a00paTOPHOI pabOTHI CTYAEHT TOJKEH:

3unarb: [IpuHIMOBEl KauecTBEHHOro aHaim3a. KauecTBEHHBIN aHAM3 OCHOBHBIX KJIACCOB
HEOPraHMYECKUX BEIECTB.

Ymerb: [IporHo3upoBath pe3ynbTaTbl XUMUYECKOTO aHAIM3a, HA OCHOBE TEOPETUUYECKUX
3HAHUM.

Baaners: TexHHKOM BBINOJHEHNS] OCHOBHBIX aHAIMTUYECKUX ONEpaliuii Ipu Ka4eCTBEHHOM

aHaJIM3€ BEILECTBA.
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JlabopaTopHas padora Ne 4 Anaau3 cmecu katuoHoB I-111 anaauTuyeckux rpymnim.
Lean padoThI:



1. TlpoBecTn aHanM3 KOHTPOJIBHOTO pacTBopa cojaeprkamiero karuons! [-III anamuTmueckux
IpyIIL.
2. Pa3BuBaTh JOrHYECKOE MBIIIJICHHE.
Coaepixkanue padoThbI:
[IpenBaputenbubie ucnsitanus (Onpenenenue pH pactBopa. IlpoBepka oTHOIIEHHS OcaKa K
KHCJIOTaM U IIeJI0Yam).
HpoOusrii ananu3 (OnpeneneHrne HOHOB AMMOHHS, KAJIWsL U HATPHUS)
CucremaTuecKuil aHaIu3:
Ocaxnenue xnopuaoB katnoHoB III rpynmsbl.
O6napyxenue HoHOB Pb?* 1 ynanerue PbCla.
O6napyxenne Hgo?*.
O6uapyxenune Ag'.
Otnenenue katnoHos 11 rpynmer ot I
Ananu3 katnoHoB Il rpymnmsr.
O6HapyxeHne u oTeneHne Ba?'.
O6HapyxeHne u oteneHne Sr',
O6napyxenne Ca?',
Pe3yabTarsl gaboparopHoii padorbl: OTYET MpenoCTaBIsAECTCS B MUCBMEHHOM BHUJE U
JIOJDKEH COJAEPIKATh KPAaTKOE OTIMCAaHNE X0/1a pabOThI U BBIBOJIBI IO paboTe.
B pesynbraTe BInonHeHHs J1a00paTOpHOI pabOThI CTYAEHT TOJIKEH:
3HaTh: OCHOBBI APOOHOTO U CHCTEMATHYECKOT0 KaYeCTBEHHOTO aHaAJIM3a.
Ymern: IlpoBonuTh pazneneHue KAaTHOHOB M AHUOHOB XHUMHYECKMMH METOJIaMU.
[IporHo3upoBaTh pe3ynbTaThl XUMUYECKOTO aHaIN3a, HA OCHOBE TEOPETHUUECKUX 3HAHUI.
Baanerb: TexHUKON BBINOJHEHHSI OCHOBHBIX AHAJIMTUYECKUX ONEpaliuil IpU KaYECTBEHHOM
aHaJIN3e BEILECTBA.
Bonpocsl k Teme:

1. Tlouemy mepen oTkpeiTHEM KatoHa K HeoOxomuMo yaanuth katnon NHs" ?

2. Tlpu neicTBUM TPYMIIOBOTO PeaKTHBA Ha KATHOHBI BTOPOM TPYIIIIBI MTOTYYArOTCSI OCAIKU —

xaopuabl coorBercTByrommx katuoHoB AgCl, HgoClo, PbCl,. KakoBa pacTBOpHMOCTS

XJIOPUJIOB B BOJIE M KaK ATO UCHOJIB3YeTCA B aHaIHu3e?

Kakyro poJib BBINOJHSET a30THAsI KUCJIOTA MPU OTKPBITUU KaTHOHA cepedpa?

4. Kakum 00pa3oM MOXKHO OTAEIUTH 0CAJOK CEPHOKUCIOro 0apus OT APYrUX CEPHOKHUCIBIX
CoJIel KaTUOHOB TpeThel rpynmnbl? Hanuimure ypaBHEHUS peaKiui.
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JlaGoparopHasi padora Ne 5. Ananu3 cmecu katuoHoB 1V, V, VI anaaurudeckux
rpymnim.
eab paboThI:
1. IIpoBecTu aHanIM3 KOHTPOJBHOTO PacTBOpa, coaepskaiiero karuousl IV-VI ananurnueckux
rpyIm.
2. Pa3BuBaTh JOrHYECKOE MBIIIJICHUE.
Conepxanue padoThbl:
1. JdpoGuseiii ananus. (OOnapyxenue uoHoB Fe (III). Oo6napyxenne wuonoB Fe (II).
Oo6napyxenue nono Cu(Il).
2. CucremaTu4yecKuil aHAIIU3:
1. Ortnenenue katnoHoB IV rpynmsl.
2. Amnanu3 pacTBopa, cojaeprkaiero Hons! [V rpymnmsl. (moxa tsroit!).
3. Paznenenue V u VI ananuruyeckux rpym. (oj Troit!).
4. AmnHanu3 pacTBOpPa, COAEPIKAIIETO KATHOHBI V TPYIIIHI.
a) O6napyxenue Fe?* u Fe* - nonos.
6) O6HapyxeHne HOHOB Mn?",
B) OOHapy»keHue u otaeneHre noHoB cypbMbl (111 u V).

r) O6HapyxkeHue HOHOB Mg?*.



1) O6HapyxeHne noHoB Bi",
5. AHann3 aMMHayHOTO pacTBopa 2, coAaeprKaliero katnoss! VI rpymnimsl.
a) Otnenenue u o6Hapyxenue nosos Cu* u Hg?".
0) AHamu3 pacTBOpa, MOTYYSHHOTO MOCIIE OTACICHHS ocazka 5 cyabhumaoB meau u prytu (11).
Pe3yabTaThl sadoparopHoii padorbl: OTUeT NpPENOCTaBISETCS B NMHUCbMEHHOM BHJE U
JIOJDKEH COAEPIKaTh KPaTKOE OIHMCAaHUE X04a pabOThI U BBIBOJKI IO pabdoTe.
B pesynbTaTe BbITIOJIHEHUS JIAOOPATOPHOU PAOOTHI CTYIACHT JOJIKEH:
3HaTb: OCHOBBI IPOOHOTO U CUCTEMATHYECKOTO Ka4eCTBEHHOTO aHAIIM3A.
YMmerb: IlpoBoauTe pa3geneHne KaTHOHOB M AHWOHOB XHMHUYECKHMH METOIAMHU.
[IporHo3upoBaTh pe3ysnbTaThl XUMUYECKOTO aHAIN3a, HA OCHOBE TEOPETUUECKUX 3HAHUI.
Buagerb: TeXHUKON BBITOJTHEHUS] OCHOBHBIX aHATUTUYECKUX ONEpalyid P Ka4yeCTBEHHOM
aHaJIM3€e BeIlleCTBa.
Bonpocsl k Teme:
1. Kakwue sBrenust mpoucxosr, ecin cmech coneit ZNCh, AICI 1 MnCl, o6pabotats u30BITKOM
ienouun?
2. MoxXHO T OOHAPYKUTh COOTBETCTBYIOIIMMHU peakiusMu U Kak katnomsl K, Fe** u CN B
pactBope komrutekcHol cost K4[Fe(CN)g]? HamuiuTe ypaBHEHHS XAMHUYECKUX PEAKIIUH.
3. MoXHO JH OTJENHTh JAPYr OT Apyra katmouel Cu?*, Hg®*, Ni** m Co?'? Hamummre
YPAaBHEHUS PEaKIMil.
4. Kakum cmocoO0oM MOXKHO pa3ieIuTh aHUOHBI S04%, POs*, CI' w NO* ? Hamummre
YPaBHEHUs pEaKIMil.
5. Kax mMoxHO oTkphITh annoH CO3?” B mpucyretBun SO3> u PO,*? Hamummure ypasHeHHs
peaKIui.

Tema 6. KosimuecTBenHblit anaau3. ['papumerpusi.

JlaGoparopHass paGora Ne 6. OmnpenejeHne KPUCTALUIM3AMMOHHOW BOAbI B
KPHUCTAJULIOTHAPATE XJIopuaa 6apus.

eab paboThI:

1. OrpaboTaTh HaBBIKH IPABUMETPUUECKOTO aHAJIHN3A.

2. Hayuutbcs OpaTh HaBECKY aHAJIU3UPYEMOTO BEIIECTBA.
Conep:xanue padoThbI:

1. Bssarue HaBecku KpHCTaJUUIOTHIpara Xjiopuaa oapusi.

2. BpicymuBaHie HABECKU.

3. Bbruncnenus.
Pe3yabTaTrsl 1a00paTopHOil padoTbi: OTUET MPEAOCTABIAECTCS B MUCBbMEHHOM BUIE U
JOJIKEH COAepKaTh KpaTKOE OMKCAaHUE X012 PadOThI, pAaCYETHYIO YAaCTh M BBIBOJBI MO paboTe.
B pe3ynbraTe BInonHEHUs J1a00paTOPHOI pabOThI CTYACHT IOJKEH:
3uHaTh: CylIHOCTh TPAaBUMETPUUYECKOTO aHAIHM3a U OCHOBHBIE OTIEpPAIIMH METOAa OCAKICHHUSL. .
Ymern: [loAroToBUTH BEIIECTBO K KOJUYECTBEHHOMY aHanu3y I[IpoBoauTh mpoiiecchbl

PaCTBOPCHUS, OCAKICHNA, (1)I/IJ'IBTp0BaHI/I$I " CYHIKHU aHAJIU3UPYEMOI'0 BCIICCTBA,

Baanerb: HaBbikaMM BBINOJHEHUS MCXOAHBIX BBIYUCICHUH, HWTOTOBBIX pacyeToB C
HCIOJIb30BAHUEM CTaTUCTUYECKOI 00pabOTKH pe3yIbTaTOB KOJMUECTBEHHOTO aHAIIN3A.
Bonpocsl k Teme:

1. Knaccugukamnus BecoBbIx MeT010B. CyIIIHOCTh I'paBUMETpHUECcKOro aHanu3a. O0iacTb ero
MIPUMEHEHHSL.

2. OcHOBHBIE ollepallMd MeTojla ocaxJeHus. [loaroroBka BemlecTBa K KOJMYECTBEHHOMY

aHamu3y (oTbop cpenHeil NpoObl, MEepeKpUCTAUIN3ALuUs, BHIOOP BEIMYMHBI HABECKH).

PacTBopeHne aHanM3MpyeMoro BELIECTBA.

OT kakux aKTOpPOB 3aBUCAT pa3Mep U YUCIIO YACTHUI] OCaaKa?

Cohopmynupyiite ycinoBus 00pa3oBaHUs U PACTBOPEHUS OCAIKa.

Ocaxzaenue (BbIOOp ocaguTes, pacyeT o0bema ocaautess). Kak mpoBost BeiOOp
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0CaJUTEINs B PABUMETPUUECKOM METOJIE aHanu3a?

6. Uro Takoe rpaBUMETPUYECKUI (PAKTOP U KaK OH PACCUUTHIBACTCS?

7. Tlepeuncnute TpeOOBAHMUS, TPEIBIBIIEMBIC K OCAKIAEMON U TPaBUMETpUUIECKOM popmam?

8. Uem oTnMuaroTCs YCIOBHS OCAXACHUS KPUCTAIUTMYECKUX OCATAKOB OT aMOPQHBIX?

9. Kak BrnusieT 0/HOMMEHHBIA HOH Ha PACTBOPUMOCTH OCaJIKa?

10. Kak BIUSIOT 3J€KTPOJIUTHI HA PACTBOPUMOCTH OCaIKa?

11. Kak 3aBHCHUT pacTBOPHUMOCTb MAJIOPACTBOPUMOI'O COETMHEHHSI OT HOHHOM CUJIbl pacTBOpa?
[TpuBenure hopmynsl 11st pacuéra.

12. ®wunbTpoBaHME U MPOMBIBAHUE OCAIKOB. UeM cieayeT MpOMbIBaTh KPUCTALTHUECKUE U
amopdHbIe 0calKku, 9TOOBI N30eKaTh MMOTEPH MPH PACTBOPUMOCTH ?

13. Yro Takoe coocaxxaenne? Kak MOXHO MPeOTBPATHTD ATO sIBIICHUE?

14. Yro Takoe aacopOIus, OKKII03US U HHKII03UsA? K ueMy MpUBOAAT 3TH MIPOLIECCHI?

15. Kak BAMSIOT KOHKYpUPYIOLIUE XUMUYECKHE PEAaKLUU HA PacTBOPUMOCTb OCAJIKOB?

16. Kak Bnusier Temmeparypa Ha paCTBOPUMOCTh OCaJIKOB?

17. Tlouemy npu BBIJEIEHUU OCajKa cleayeT U30eraTh O0JIbIIOro U30bITKA OCaIUTENs?

18. BricymmBaHue U IPOKAIMBAaHUE OCAJKA.

Tema 7. TuTpumMeTpHYecKHe METOIbI AHAJIM3A

JladbopaTopHnas padora Ne 7.
A. IlpuroroBiieHue paGoyero pactBopa Terpadopara HaTpusi # TUTPOBAHHOIO padoyero
pacTBOpa COJIAHOI KUCJIOThbL

eab padoThI:

1. Hayuutbcsi pacCUnTHIBATh TUTP pabOYEro pacTBOpa.
2. HayuuTbcs cTaHIapTU3UPOBATH PACTBOPHI
3. 3akpenuTh HABBIKW pacyeTa U MPUTOTOBIICHUS PACTBOPOB 3a/IaHHOM KOHLIEHTPALUU U HABBIKU
TUTPOBAHUSL.
Conep:xanue padoThbI:
1. PacueT u mpuroToBieHne pacTBopa OyphI.
2. Pacyer u mpUroToBiieHHE TUTPOBAHHOTO pabOYEero pacTBOPa COJSHOM KUCIOTHI.
3. TutpoBanue Terpabopara HaTpUs PACTBOPOM COJISTHOM KHCIIOTHI.
4. BoluncneHusl.
a) Cpennero o0beMa KUCIIOTHI:
0) MonsipHOl KOHIICHTPAIlUU SKBUBAJIEHTA (HOPMATBbHOCTH ) KUCJIOTHI.
B) Tutpa pabouero pacTBopa KHCIOTBHI:
b. Onpenenenne KAapOOHATHOI sKeCTKOCTH BOJIbI METOI0M ALMINMETPUYECKOr0 THTPOBAHMS.
eab paboThI:
1. HayuuTscs onpenensats KapOOHATHYIO )KECTKOCTh BOJIBL, TUTP pabouero pactBopa.
2. 3akpenuTh HaBBIKM TUTPOBAHUS U pacyeTa KOHLIEHTPAIMHU ONPEAETIIEMOT0 BEIEeCTRA.
Conepxanue padoThbl:
1. Ormeputs 100 M1 aHanu3UpyeMoii BObI (BOIOTIPOBOIHOM).
2. TIpuUroToBUTH «CBUIETEIbY.
3. TlpubaBuTh B aHATU3UPYEMYIO BOAY 2-3 KAl pacTBOPa METUIIOBOTO OPAHKEBOTO
4. TwutpoBaHHe BOJABI pabOYMM PAacTBOPOM XJIOPOBOJOPOTHON KHCIOTHI 0 MEPEeXoja >KeITou
OKpacKH MHJIUKATOpa B OJIETHO-PO30BYIO.
5. TloBTOpuTh TUTpOBaHUE 2-3 pa3za U U3 CXOASIINXCS OTCUETOB B3STh CpPEIHEE.
6. Boruncnute kapOoHatHyto xecTkocTh (1o 'OCTy) B MMoIb Ha 1 IUTP BOABI.

PesyabraTsl JadopaTtopHoii padorbl: OTUET MPeaOCTaBIsAETCS B MMCbMEHHOM BHJIE U
JIOJDKEH COZEeP)KaTh KPaTKOe ONMMCaHUe X04a paboThl, paCYETHYIO YacTh M BBIBOJIBI MO paboTe.
B pesynbraTte BHIOTHEHUS 1a00paTOPHOM pabOThI CTYAECHT JAOJIKEH:
3HaTrb: OCHOBHBIE TOJOXEHUS TEOPUM pacTBOpoB, CyIIHOCTh KHCIOTHO-OCHOBHOIO
TUTPOBaHHUA M OCHOBHBbIE omepanuu MeTtona. llpaBmino BbIOOpa KHUCIOTHO-OCHOBHOTO



MHJMKATOpa.

Ymerb: ['0OTOBUTH U CTaHIAPTU3UPOBATh PACTBOPHI AHAIUTUYECKUX peareHToB. IIpumensaTs
IIOJY4YCHHBIE 3HAHMSA JUI  aHalu3a IPOMBIIUICHHBIX, IPUPOJIHBIX, OPraHUYECKUX U
OMOJIOrMYeCKUX OOBEKTOB.

Baanerb: HaBblkaMM BBINOJHEHUS MCXOAHBIX BBIYMCICHUH, HWTOTOBBIX pacyeToB C
HCII0JIb30BAHUEM CTAaTUCTUYECKOM 00pabOTKU Pe3yIbTaTOB KOJUYECTBEHHOTO aHAIN3A.

Bomnpocsl k Teme:

1. Ha uém ocHoBaHbl 00bEMHBIE METOIbI aHanu3a? CTaHAAPTHBIE W CTaHAAPTU3UPOBAHHBIC

pactBopsl. Iy yero ciayxat nepBuyHble cTanaapTol? dukcanai.

W3mepurenbHas nocyna (0ropeTka, MUMeTKa, MEpPHbIC KOJIOBI, IUIHHPHI, MEH3YPKH.

Boruncnenus B THATpUMETPUYECKOM aHAJIU3E.

4. CylmHOCTh KHUCJIOTHO-OCHOBHOTO TUTpoBaHus. Kakue BellecTBa MOXKHO OINPEACIIUTh C

MTOMOIIBIO0 KUCJIOTHO-OCHOBHOT'O TUTPOBAHUS?

AnuaMeTpu4ecKoe TUTPOBAHUE, CYIIIHOCTh METO/A.

6. WuaukaTtopbl  KHCIOTHO-OCHOBHOTO  TUTpoBaHWsA.  [logbop  KHCIOTHO-OCHOBHBIX
WHJMKaTOPOB.

7. KpuBble KHCIOTHO-OCHOBHOT'O TUTPOBAHUSI.

wn
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JladopaTopnasi padora Ne 8. IlpuroroBienue u crangapruzamusi 0,1 M pacrBopa
1IeJI0YH.
eab padoThi:
1. HayuuTbecs cTaHAapTHU3UPOBATh PACTBOPHI METOJOM OTJENbHBIX HAaBECOK U METOJIOM
MMUIICTUPOBAHMA.

2. 3akpenuTh HaBBIKHM pacuera pe3y/lbTaTOB XMMHUYECKOTO aHAJIK3a.
Conep:xanue padoThbI:
1. TIpurotoBuTH pacTBOP T'MIPOKCH]IA HATPUS HE COAEpKAIIUNA KapOOHAT-UOHBI.
2. OmnpenenuTs €ro TOYHYIO0 KOHLEHTPALMIO TUTPOBAHHBIM PACTBOPOM COJISTHON KHUCIOTHI

3. CranpapTu3anusi pacTBOpa rHAPOKCUAA HATPUS 1IABEIEBON KUCIOTOW METOJOM OTAEIbHBIX

HaBECOK M METOJIOM NMUIETUPOBAHUS
4. Pacuer MOJIApHOM KOHIEHTPALIUU IIEJI0YH.

Pe3yabTarsl JadopaTopHoii padorbi: OTUET MPEIOCTABISIETCS B MUCBbMEHHOM BHUJIE U
JOJIKEH COoAepKaTh KpaTKOE OMMCAaHUE X0/1a pabOThl, pAaCUETHYIO YacTh U BBIBOJBI IO padoTe.

B pesynbraTe BInoHEeHUs J1a00paTOPHOI pabOThI CTYAEHT TOJIKEH:
3Hatb: CylIHOCTh KMCIIOTHO-OCHOBHOTO TUTPOBAHMS U OCHOBHBIE OIIEPALIMHM METO/IA.

Ymerb: CraHgapTU3upoBaTh PacTBOPbl AHATUTHUYECKUX PEAreHTOB METOJOM OTIEIbHBIX
HAaBECOK M METOJAOM NuNeTupoBaHus. [IpuMeHATP mNOdydeHHbIE 3HAHUSA JUIsl aHaIU3a
MIPOMBIIIJICHHBIX, TPUPOJIHBIX, OPraHUYECKUX U OMOJOTHYECKHX OOBEKTOB.

Baanerb: HaBbikaMu BBINOJHEHUST MCXOAHBIX BBIYMCIEHUH, HWTOTOBBIX pacyeToB C
MCIOJIb30BAHUEM CTATHCTUYECKOM 00pabOTKU pe3yIbTaTOB KOJUYECTBEHHOTO aHATHN3a.

Bomnpocs! k Teme:
AJNKanmMMEeTpUYECKOe TUTPOBAHUE, CYILIHOCTh METO/Ia.
2. Kakue ycTaHOBOYHBIE BEIIECTBA MUCTOIB3YIOTCS Ml CTAaHAAPTU3AIUU PACTBOPA THIPOKCHIA

HaTpus
3. Kak cranmapTtusupoBath pacTBOpP TUAPOKCHUA HATPUS MO IIABEJIEBON KUCIOTE: a) METOJI0M

MUTIETUPOBaHUs, 0) METOIOM OTNIENbHBIX HaBecok? [IpuBecTu pacueTHbie (HOPMYIIBI.

4. Kakoli B MMeeT KpUBas THUTPOBAHMS PACTBOpPA TMAPOKCUAA HATPHUS PACTBOPOM COJISTHOM

KHUCIIOTBI?

=

Jlaboparopnass padora Ne 9. IlpurorosiieHne Oy(epHBIX PaCTBOPOB U oOIpe/e/icHHe
OydepHoii eMKoOCTH.
Lean padoThI:

1. 3aerHI/ITL HaBBIKH PAaCUuCTa U MPUT'OTOBJICHUA PACTBOPOB 3aJIaHHOM KOHICHTpALUH.



2. Hayuutbes coctaBisaTh OydepHble cMecH C 3aJaHHBIM 3HadyeHueM pH u ompenensTs

Oy(hepHyI0 eMKOCTb.
Coaepixkanue padoThbI:

1. TMonyumB y mpenojaBaTens 3aJaHUE PACCUUTATh aOCOIOTHBIE 3HAYEHUSI 00BEMOB UCXOTHBIX
pacTBOpoB, Tpedyrommecs st npurotosienus 250-100 mn OydepHoii cmech.

2. IlpurotoBUTH PacTBOPHI THIPOKCHAA HATPHUsS, THAPOKCHIA aMMOHUS, YKCYCHOW KHCIIOTHI,
XJIOpHU/Ia aMMOHHUSL.

3. IpuroroButs OydepHbIe PaCTBOPHI U OMPEACTUTh 3HaYeHUs pH, MOTydeHHBIX PacTBOPOB.

4. Ormpenenuts OypepHyI0 eMKOCTh OJTYYEHHBIX PACTBOPOB 110 KUCIIOTE U IIEJIOYH.
Pe3yabTaTnl sadoparopHoii padorbl: OTUeT NpeNOCTaBISETCS B MHUCHBMEHHOM BHJE U

JIOJDKEH COAEPIKaTh KPaTKOE OIMMCAaHUE X0Aa PadOThI, PaCYETHYIO YaCTh M BBIBOJIBI 1O paboTe.

B pesynbpTaTe BbITIOIHEHMS J1a0OPATOPHOU PaOOTHI CTYIACHT JOKEH:
3natb: Mexanusm O0yhepHOTO JEHCTBUS U CIIOCOOBI PUTOTOBIICHUS OYPEPHBIX paCTBOPOB.

Ymern: PaccuntbiBaTh 00BEMBI PEAreHTOB, HEOOXOIUMBIX JJIsi IPUTOTOBICHUS OypepHBIX
pacuéroB. PaccuntbiBaTh OydepHyto EMKOCTh. [IpUMEHSATH MOJydeHHBbIE 3HAHUS JUISl aHAIHU3A
MIPOMBIIIIICHHBIX, IPUPOIHBIX, OPTAHUYECKUX U OMOJIOTHIECKUX 0OBEKTOB.

Baagers: Metononorueii BpIOOpa aHATUTHYECKOIO METOJA aHajdu3a B 3aBUCHMOCTH OT
aHAJIMTUYECKUX 3a]1a4 U 00bEKTa aHAIN3A..

Bomnpocsl k Teme:

1. Jlaiite ompenenenue MOHATUSIM: OypepHBbIid pacTBOp, OydepHas emkocTh. Kak
paccuuTsiBaetcst pH OydepHbIX pacTBOpoB?

2. OObBsicHUTE C MOMOIIBI0 XMMHUUECKUX YPaBHEHUIM MEXaHU3M HOJiiepKaHus nocTostHeTBa pH
Mpu J00aBJIEHNUU B IPUTOTOBJICHHBIN Oy EepHBIA pacCTBOP a) KUCIIOTHI; 0) MICTOYH.

3. Ot kakux ¢akTopoB 3aBUCHUT OydepHas eMKOCTh Bamiero Oydepa 1) mo kucmote; 2) 1o
menoun? Pasznmuuarorcss nu 3TH BenuuuHBL, nodemy? Ilpemioxure croco0 MOBBIIEHUS
O0ydepHoit eMkocTH Bamero Oydepa.

4. IlpuBenute mpUMeEphl JPYTUX KOMIIOHEHTOB, U3 KOTOPBIX MOT Obl OBITh IPUTOTOBJICH
OydepHblit pacTBOp ¢ TeM ke 3HaueHueM pH, uto u Bamr. (CM. KOHCTaHTBI TMCCOLUALIUN
cJ1a0bIX 3JIEKTPOJIUTOB B CIIpaBOUHBIX Tabnuimax.). Kak u nouemy usmensiercs pH npu
pasbaBiiennn OydepHbIX cMecei?

5. OO6manmaet nu yncras Bojaa 6ydepubimu cBorictBamu? [louemy?

6. MoxHo 1 npurotoButh Oydep ¢ pH=5 u3 cmecu ayx coneit Na,COs u NaHCO3? Otser

MOATBEPIUTE pacueTaMu.
7. Jlns xakux neneit rotoBsT OydepHbie pacTBOPHI B 1a00paTOpUsx?
8. IlpuBemute mpuMepsl HaM4us U PyHKIIMOHUPOBaHUS OyPEpHBIX CUCTEM B IIPUPO/IE.

JladopaTopHas pa6ora Ne 10. Onpenesienune coaepxaHus MEJ0YH H COAbI MPH UX
COBMECTHOM NPHUCYTCTBHH.
Lenb padorsr:

Hayuutbcs TUTPOBATh CMECH BEIECTB C UCIOJIb30BAHUEM JIBYX UHIUKATOPOB.
2. HayuuTbcs paccuuThIBaTh MacCy KaXKIAOrO M3 KOMIIOHEHTOB aHaJIM3MPYEeMOM cMecu o
pe3yibTaTaM aHaiau3a
Coaep:xkanue padoThbI:
1. Homyuute OT mpenojaBaTelis KOHTPOJBHBI PpacTBOp, COJEpXKAllUil CMech TUAPOKCHIA
HaTpus U KapOoHAT HATpHS.
2. OTTUTpOBaB KOHTPOJIbHBIA PAacTBOP Ul Ka)XJOTO M3 KOMIIOHEHTOB aHAJIM3UPYEeMOH CMecH
paccumMTaTh Maccy.
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PesyabTaTsl JagopaTropHoii padorbi: OT4eT NpEAoCTaBISETCS B NMUCHMEHHOM BHJIE H
JOJKEH COAEPKATh KPAaTKOE OMMCAHUE X0/1a PA0OTHI, pACYCTHYIO YaCTh M BBIBOJIBI IO paboTe.

B pesynbpraTe BpInonHEHNs 1a00paTOPHOI paOOThl CTYAEHT JOJIKEH:
3natb: CylIHOCTh KHUCIOTHO-OCHOBHOI'O TUTPOBAHUSI M OCHOBHBIE onepauuu Merona. [Ipasuia
BBIOOpA KHCIIOTHO-OCHOBHOTO MHJIMKATOPA.

Ymern: CraHmapTU3WpPOBATh  PACTBOPHI  AHAJIWTHYECKUX  peareHroB. [IpuMeHSTH
MOJIyYCHHBIC 3HAHUS JUIS AaHAlM3a [POMBIIUICHHBIX, TMPHUPOJIHBIX, OPraHUYECKUX H
OMOJIOTHYECKHX OOBEKTOB.

Bnaagern: HaBblkamMu BBITIOJIHEHUST HWCXOJHBIX BBIYUCIICHHUN, HWTOTOBBIX pAacdeToB C
WCIIOJIb30BAHUEM CTATUCTUUECKOW 00pa0OTKHU Pe3ySIbTaTOB KOJMYECTBEHHOTO aHAIN3A.

Bomnpocsl k Teme:
1. Kakue u3 mnepeuncieHHbIX pabounx (ctaHmaptHbiX) pactBopoB: HCI, NaOH, Na;COs,
Na2B4O7, H,C204 sBnsitoTCS yCTAaHOBJICHHBIMHE, 8 KAKHE — TIPUTOTOBICHHBIMU?
Kakoii BuJ1 UMeeT KpruBasi TATPOBAHUS CMECH THAPOKCUIA HATPHsI U KapOoHATa HATPUS?
3. Tlouemy mpu TUTPOBAaHUHM CMECH THUAPOKCHIA HATpUs W KapOOHATa HATPHUS HCIOJIB3YIOTCS
JIBa MHAMKATOpa: METUJIOBBIN OpaH>KeBbIN U (peHosdTanenH.

N

JladopaTopHnas pa6ora Ne 11. Onpenesnenune yporponuHa (CTaHJAAPTHBIA MeTO)
eab padoThI:
1. HayuuTscsi ompenensiTh COJEpPXKAHUE HMCCIENYEMBIX BEIIECTB METOJ0M OOpaTHOTO
TUTPOBaHUS (TUTPOBAHUSA IO OCTATKY)
2. 3akpenuTh MpeICTaBICHUE O METOJE MCIOJH30BAHUS JIBYX CTAHIAPTHBIX PACTBOPOB
— OCHOBHOTO M BCIIOMOTAaTEIbHOTO.
Conep:xanue padoThbI:
1. CrangapTu3zanusi pacTBOpa CEpHON KHCIOTHI
2. Crangaptu3zanusi pacTBOpa THAPOKCUIA HATPUS
3. BzaumoeiicTBUE ypOTPOTIMHA C CEPHOU KUCIOTOH (5-6 9acoB).
4. TuTpoBaHUE OCTATKA CEPHOM KUCIOTHI TUIPOKCUIOM HATPHSI.
5. PacueT MaccoBoii 1071 ypOTPOIIMHA B IIpenapaTe Mo pe3ysibTaTaM aHaJIn3a.

Pe3yabTarsl jgaboparopHoii padorbl: OTyueT NpEeAOCTaBIAECTCS B NMUCbMEHHOM BHUJE U
JOJIKEH COoAepKaTh KpaTKOE OMMCAaHUE X0/1a pabOThl, pACUETHYIO YacTh U BBIBOJBI IO paboTe.
B pe3ynbraTe BbInoaHEeHUs 1a00paTOPHOI pabOThI CTYAEHT IOJKEH:

3naTh: CymHoCcTh MeToZa OOpPaTHOTO KHUCIOTHO-OCHOBHOI'O TUTPOBAHHS M OCHOBHBIC
orepanu MeToja.

Ymernb: CranaapTHU3UpOBaTh pACTBOPHl AHAIUTHYECKUX peareHToB. [IpumeHsTh
MOJIyYeHHBIE 3HAHUS [UIS AaHalu3a MPOMBIIUICHHBIX, MPUPOAHBIX, OPraHUYECKHX U
OMOJIOTHYECKUX OOBEKTOB.

Baagers: HaBblkamMu BBITIOJIHEHUST HCXOJHBIX BBIYMCICHUN, HWTOTOBBIX pacyeToB C
MCIO0JIb30BAHUEM CTAaTHCTUYECKOM 00paboTKU pe3yIbTaTOB KOJTUYECTBEHHOTO aHATH3A.
Bomnpocs! k Teme:
1. CymHocTh MeTO/1a TATPOBAHHUS MO OCTATKY.
Kax mpoBoauTcs craniapTu3anus pacTBOPOB TUTPAHTOB. [IpuBecTr mpumepsl.
3. Kakue ycraHOBOYHBIE BEIIECTBA UCHOIB3YIOTCS A CTaHIAPTHU3AIMH CEPHOUM KHUCIOTHI U
TUAPOKCUA HATPHSL.

N

JlabopaTopHas padora Ne 12. OnpenejieHue aMMHUaKa B COJISIX aMMOHUS METOAOM
3aMelIeHusl.
Lean padoThI:
OBnageTh TEXHUKOW TUTPOBAHUS METOJOM 3aMEIIECHHUS.
2. 3akpenuTh HAaBBIKM pacueTa MacChl OMpeaeNsieMOTO BeIllecTBa MO pe3yiabTaTaM
aHanu3a
Coaepsxkanue padoThbI.
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1. [IpuroToBieHNe pacTBOPA COJIU HATPATA AMMOHHSI.
2. CrangapTu3anus pacTBOpa rUAPOKCH/Ia HATPUSL.
3. TutpoBaHue COJIM HUTPATa AMMOHUS TUAPOKCHIOM HATPUS.

PesyabTaTsl JagopaTropHoii padorel: OTYeT NpPEAOCTaBISETCS B NMHUCHMEHHOM BHJIE H
JIOJIKEH COAEpKATh KPAaTKOE OMMCAHUE X0/1a Pa0OTHI, pACYETHYIO YaCTh M BBIBOJIBI IO paboTe.

B pe3ynbpraTe BpINoIHEHUS Ja00paTOPHOI pabOThI CTYIEHT IOJIKEH |

3narb: CymHOCTP METOJa 3aMECTHTENBHOIO KHUCIOTHO-OCHOBHOTO THUTPOBAaHUS U
OCHOBHBIC OTIEpAlU METO/IA.

Ymern: CraHmapTU3WpPOBATh  PACTBOPHI  AHAJIWTHYECKUX  peareHroB. [IpuMeHSTH
MOJIyYCHHBIC 3HAHUS JUIS AaHAM3a [POMBIIUICHHBIX, MPUPOJIHBIX, OPraHUYECKUX H
OMOJIOTHYECKHX 00BEKTOB.

Bnanern: HaBblkamMu BBITIOJIHEHUS HWCXOJHBIX BBIUYUCIICHHUN, HWTOTOBBIX pAacdeToB C
WCII0JIb30BAHNEM CTATHCTUICCKOW 00pabOTKH Pe3yIhbTaTOB KOJUYECTBEHHOTO aHATN3A.

Bomnpocsl k Teme:
. CyIIHOCTB MeTO/1a 3aMECTHTEIHLHOTO TUTPOBAHUS, CXeMa PEaKIUH.
2. B xakux ciiy4asx HCIIOJIB3yeTCs METOJI 3aMECTHTEIHLHOTO THTPOBaHMsI. [IpuBeuTe mpuMepsl,
HaIUIIINTE YPAaBHEHUS PEaKIIHA.
. HauKaTOpBl KHCIIOTHO-OCHOBHOTO THUTPOBAHUSL.
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Jlaboparopnasi padora Ne 13. IlpuroropiieHre U CTAHIAPTH3AIMSI PACTBOPA KOMILIEKCOHA
I11. KommiexconoMeTpryeckoe onperesieHne 00111ei ;keCTKOCTH BOAbI.
ean padoTsi:

1. HayuuTbcs onpeaensTh 0OIIyI0 )KeCTKOCTh BOJIBI, ONPEICNIATh TUTP pabodyero pacTBopa
3aKpenuTh HaBBIKM KOMIUIEKCOHOMETPUYECKOTO THUTPOBAHHUS W pacuera KOHLEHTPAlUU
OTIPEJIeNIIEMOTO BEIIECTBA.

Conep:xanue padoThbI:

1. PaccumTatb, B3BECHTh Ha Becax HEOOXOIUMOE KOJIMYECTBO TpwiioHa b m pacTBopuTe €ro B
HY)XHOM 00beMe AUCTUILTHPOBAHHON BOJIBL.
2. Cranpaptu3anus pactBopa komiuiekcona lll, T.e. ycTaHOBIeHHE TOYHOW HOPMAILHOCTH U
TUTpa pacTBopa TpuioHa b o cranmapTHOoMy pacTBOpy cyibdara MarHus (pukcaHam).
3. Ompenenenue U pacyeT 0OIICH )KECTKOCTH BOJIbI TUTPOBaHWEM KoMIuiekcoHoM 1.
Pe3yabTarsl 1abopaTopHoii padorbi: OTYET NPEJOCTABISIETCS B MTUCBbMEHHOM BHUJE U
JIOJDKEH COZEPIKaTh KPAaTKOE OIMMMCAaHUE X013 PadOThI, PACYETHYIO YaCTh M BBIBOJIBI 1O padoTe.
B pe3ynbrate BBIOTHEHHUS JTa00OPATOPHOM PabOThI CTYICHT JOJDKEH:
3naTh: CylIHOCTh METOJAa KOMILJIEKCOHOMETPUYECKOTO TUTPOBaHUs. HANKATOPBI METOIA.
Ymerb: CraHgapTU3WpoBaTh  PACTBOPHI  AHAJIUTHUYECKUX  peareHtoB. [IpuMeHATh
MOJIydCHHBIC 3HAHWS Ui aHAW3a MNPOMBIILICHHBIX, THPUPOJHBIX, OPraHHYECKUX U
OMOJIOTHYECKHX 0OBEKTOB.
Bnanerb: HaBbikamu BBITIOJHEHUST WCXOJHBIX BBIYHCICHUN, HTOTOBBIX PAacyeTOB C
WCIIOJIb30BAHUEM CTATUCTUYECKO 00pabOTKH Pe3yIbTaTOB KOJMYECTBEHHOTO aHAIIN3A.
Bomnpocs! k Teme:
1. UYrto Takoe KOMIUIEKCOHBI M M 4Yero OHU NpUMEHSIOTCcSI? OOBSCHUTE TPUUUHBI
PEeaKImOHHON CIOCOOHOCTH KOMITJIEKCOHOB.
CyIIHOCTh KOMIIEKCOHOMETPHUECKOTO TUTPOBAHHS.
3. Kakue cnocoObl KOMIIIEKCOHOMETpHUYECKOTO TUTpoBaHus Bol 3HaeTe? UeMm ompepensieTcs
BBIOOp croco6a TUTpOBaHUs?
Kakwue BeriecTBa sSBISIOTCSA IEPBUYHBIME CTaHIAPTAMU B KOMILUIEKCOHOMETPHH?
HazoBute kpuTepuun, KOTOPBIM JIOJDKHBI OTBEYATh TUTPAHTHI B KOMIUIEKCOHOMETpUHU. Kakoe
BEII[ECTBO SIBIIICTCSI TATPAHTOM B JJaHHOU paboTte?
6. KakoBa pomp  KOHCTaHT  JHUCCOIMAIIMM B  XapaKTEPUCTHKE  TUTPAHTOB B
KOMILIIEKCOHOMEeTpUn?
7. UWHaukatopsl XemaTOMETPUYECKOro TupoBaHus. Kakumu cBoWcTBaMu  0O0NagaroT
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UHJMKATOPbl, IPUMEHSIOIINECS B KOMIUIEKCOHOMETPUU?

CriocoObl PUKCHUPOBAHUS TOYKH SKBUBAJICHTHOCTH.

Kak Bmumstor cocraB u 3Hauenne pH OydepHoro pactBopa Ha  pe3yabTaThl
KOMIIJIEKCOHOMETPUUYECKOTO TUTPOBAHMUSI?

10. B uém 3akiogaeTcsi METO OTpeiesIeHus 001l )KECTKOCTH BOBI C MOMOIIBIO TpuiioHa b?

8.
9.

JladbopaTopHas padora Ne 14. OkucanTeIbHO-BOCCTAHOBUTEIbHOE TUTPOBAHME.
IlepmanranaTomerpus.
A. OnpenesieHue coaep:KaHus aBeJeBOH KMCJIOThI
Lean padoThI:
1. OcBouTh METOAMKY BBIMOJHEHUS OOBEMHOIO aHaNW3a C HHJIUKAIUEH  TOYKH
AKBUBAJICHTHOCTH MO COOCTBEHHOM OKpacke TuTpanta (KMnOg).
2. OnpenenuTh HEU3BECTHOE COACPIKaHUE BOCCTAHOBHUTEIS B KOHTPOJIBHOM PacTBOPE.
Coaep:xkanue padoThbl:
[IpuroToBiieHne cTaHIAPTHOTO PACTBOPA I11ABENEBOI KUCIOTHI.
[Ipurotosnenue npubnusurensHo 0,05 H pactBopa nepmanranara Kaaus.
3. CranmapTH3anus pacTBOpa IepMaHTaHaTa KaJlus 10 IaBeJIeBOi KHCIIOTE.
b. Onpenenenune okucasieMocT Boabl o Mmeroxy Kyoess

N

eab padoThI:
Hayuuthcs onpenensiTe U pacCUUTHIBATh XUMUYECKOE NMOTPeOIIeHNE KUCIOPO/Ia.
2. BaerHI/ITI) HAaBBIKHM OKHCJIMTCIIbHO-BOCTAHOBUTCIIBHOTO TUTPOBAHUSA
Conepxanue padoThbl:
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1. TIlpuroroBieHHE M CTAaHAAPTU3AIMS PACTBOPOB MIEPMAHTaHATa KAJIUS U MIaBEJICBON KUCIIOTHI.
2. OunbTpOBaHME BOJBI B3SITOM /TSl aHAIHA3A.
3. Omnpenenenne XIIK.

Pe3yabTarsl JabdopaTtopHoii padorbi: OTYET NPEIOCTABISIETCS B TUCHbMEHHOM BUJIE U

JIOJDKEH COZEP)KaTh KPaTKOE ONMMCAHUE X04a pabOThl, PACUETHYIO YaCTh M BBIBOJIBI IO paboTe.

B pe3ynbrate BbINOJHEHUS 1a00paTOPHONM pabOThl CTYIEHT AOJIKEH:

3HaTh: CyIIHOCTH METOJA OKUCIMTEIbHO-BOCCTAHOBUTEIBHOIO TUTPOBAHUS U OCHOBHBIC
orepauuu METOAA..

Ymernb: CraHgapTU3MpoBaThb pPacTBOPHl  AHAJIMTUYECKUX  peareHToB. [IpuMeHaATs
IIOJIyYEHHBIE 3HAHUA JUId AaHAIu3a [POMBIIUICHHBIX, IPUPOJIHBIX, OPraHUYECKUX H
OMOJOTrNYEeCKUX OOBEKTOB.

Baagers: HaBblkaMM BBINIOJIHEHUS HCXOIHBIX BBIYMCIICHHH, HWTOTOBBIX pacdeToB C
HCIOJIb30BAHUEM CTaTUCTUYECKOH 00pabOTKH pe3yabTaTOB KOJUYECTBEHHOTO aHAIIN3A.

Bomnpocs! k Teme:

1. Knaccugukanus OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX METOI0B TUTPOBAHUS.

2. Kak  MOXHO  YCTaHOBUTb TOYKY  OSKBHMBAJICHTHOCTH B KHCIOTHO-OCHOBHOM H
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHOM TUTPOBAaHUM?

3. PacuyeTsl B OKUCIIUTEIHbHO-BOCCTAHOBUTEIIBHOM METOIE€ TUTPOBAHUS.

4. Ha yem ocHOBaH pefoKcUMETpHUecKuil Meron aHanu3a? Kakue BeliecTBa MCHOJB3YIOTCS B
9TOM METOJIE B KAYECTBE OKUCIUTENIEH U BOCCTAHOBUTEIEH ?

5. Ha yem ocHoBaH mepmaHraHaroMmerpuueckuii meron anammsa? Yrto npoucxoaut ¢ Mn (II)

IIpY OKUCJIIEHMH B KHUCJIOH, HEWUTpaJbHOM W IIeno4yHou cpene? Yemy paBeH IpaMM-

SKBHMBAJICHT IIEPMAHraHaTa Kajus B TOM U B IPYyroM ciydac?

Kakwue BeecTsa sBIAIOTCA NEPBUYHBIMU CTaHIAAPTAMU B IIEPMAaHIaHATOMETPUN?

7. Ha yeM ocHOBaH METOJ CTaHAApTU3ALMU PACTBOpa IepMaHraHaTa Kajusl IO OKcajary
HaTpus WM IIABEJIIEBOM Kuciore. HamucaTe peaknuioo B3aMMOJCHCTBUS IABEIEBOU
KHCJIOTBI C [IEPMAaHIaHATOM KasIusl.

8. Ilouemy HeuenecooOpa3Ho OpaTb TOYHYKO HaBEeCKy II€pMaHraHaTa Kaiusg THpu
IIPUTOTOBJIEHUH €TI0 TUTPOBAHHOTO pacTBopa’?
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9. Tlouemy npu ycTaHOBKE TUTpa IIEPMAHraHATa KaJIUs MIEPBbIE €0 Kaluld 00eClBEYMBAIOTCS
OYE€Hb MEIJIEHHO?

10. Yro Takoe penokc-uHAMKaTOphl? KakoB MX MPUHIUIT ACHCTBU?

11. Ilouemy npu TUTPOBAHHUHU NEPMAHTAHATOM Kajusl HE HMCIOyb3yeTcsl katanuzatop? C xakoi
LEJIbI0 B DKCIIEPUMEHTE UCIIOJIb3YETCSl PACTBOP CEPHOM KUCIIOTHI?

12. Yro nazeBaercs XIIK.

13. ITouemy omnpenenenne XIIK nmpoBOIsAT Mpy KUIIEHHH aHATM3UPYEMOTO pacTBOpA.

14. B yem 3akitoyaeTcsi CyTh IEPMAHIAHATOMETPUUECKOIO METO/AA ONIPEIEICHNs HOHOB XKelle3a
(II) B comn Mopa? Hanmcars peakuuto.

15. Kakum 00pa3oM paccuMTHIBAE€TCS HOPMAJIbHOCTh TEPMaHraHaTa Kajlus W Macca HOHOB
xenesa (I1) B comu Mopa?

JladopaTopHas pa6ora Ne 15 Aprenromerpus.
A. Ilpurorosiienue u cranaaprusanus 0,01M pacTtBopa HuTparta cepedpa
B. OnpenesieHue XJI0pUI-MOHOB B CTOYHBIX Boax MeTooM Dosibrapaa
Hean padoTbi:
Hayuurscst MpoBOIUTE OCAUTENBHOE TUTPOBAHKE.
Hayuwrcs nmpoBoanTs aHaM3 CTOYHBIX BOJI.
3. 3akpenuTh HABBIKK CTAHIAPTH3AIMH PACTBOPOB
Conepxanue padoTbl:
CrangapTusanus pacTBopa HATpaTa cepedpa COISTHOW KHCIOTOM.
[IpuroToBiieHUE W CTaHAAPTU3AINS PACTBOPA POJIaHUIA AMMOHHUSI.
3. Omnpenenenue XJI0pUX-UOHOB B BOJIE.
Pe3yabTarsl 1abopaTopHoii padorbi: OTYET NPEJOCTABISIETCS B MMCBbMEHHOM BUJE U
JOJIKEH COoAepKaTh KpaTKOE OMUCAaHUE X0/1a pabOoThl, paCUETHYIO YacTh U BBIBOJBI IO paboTe.

B pe3ynbraTe BINoIHEHUS J1a00paTOPHOI pabOThI CTYIEHT AOJKEH:

3naTh: CylHOCTh apPreHTOMETPUYECKOT0 METOAa OCaTUTEILHOTO TUTPOBAHUS U OCHOBHBIE
onepanuu Meroaa. OCHOBHbIE UHIUKATOPHI METO]A U MEXAHU3M HX JIEHCTBUA.

Ymerb: CraHgapTu3upoBaTh  pPacTBOPHl  AHAJIUTHYECKUX  peareHtoB. [IpuMeHAaTh
MOJIyYeHHBbIE 3HAHUS JUIA aHallku3a IMPOMBIIUICHHBIX, MPHUPOJHBIX, OPraHUYECKUX U
OMOJIOTHYECKHX 0OBEKTOB.

Baagers: HaBblkamMu BBITIOJIHEHUS. HCXOJHBIX BBIYMCICHUN, HWTOTOBBIX pAacdyeToB C
HCI0JIb30BAHUEM CTAaTHCTUYECKOM 00pabOTKU pe3yIbTaTOB KOJUYECTBEHHOTO aHATN3A.

Bonpocsl k Teme:
Knaccudukarus MeTo10B 0CaqUTENLHOTO TUTPOBAHHUS.
Aprentomerpus. Knaccuduxanus MmeTonos.
3. Kak mnpoBoauTcs craHmapTusaius paboyux pacTBOpPOB a) B apreHToMeTpuu; 0) B

MEpPKYpOMETPHUH; B) B THOLIUAHATOMETPHUH.

4. Kaxkue u3 nepeuncnennsix Bemects: LiCl, NaCl, MgCl, ¢ 6H20 siBnisitoTcst ycTaHOBOUHBIMU
npu crangaprusanuu pactBopoB AGNOz u Hgo(NOs)2?
5. MOXHO JM BBINOJHATH apPreHTOMETPUYECKOE OIpeAeNieHue Mo Metoay Mopa: XJIopui-,

Opomu-, Hoaua-uoHoB? OTBET 000CHOBATH.

6. IloyemMy KHCIOTHOCTH CpeIbl OKa3blBae€T BIUSHHUE HA OCAIUTEIbHOE TUTPOBAHUE C
a7IcOpOIIMOHHBIMHU UHIUKATOPAMHU?
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Pazgen 2. MHcTpymMeHTanbHbIE (PU3NKO-XMMHYECKHE) METOAbI AHAJIN3A

Tema 2. DiIleKTPOXUMHYECKHE METOAbl AaHAJIN3A

JlabopaTopHnasi padora Ne 1. IIpsimasi morenuuomerpusi. OnpenesieHne 3HAYCHHUS
pH pacTBopa ¢ HcnoJib30BaHHEM CTEKJISTHHOIO JJICKTPOAa.

Lean padoThI:
1. OcBouts MeToauky padoTsl Ha pH- meTpe.



N

Hayuutbcst cTpouTh TpaiyipOBOYHBIN IpaduK.
3. Ompenenuth 3HaueHHe pH HEM3BECTHOTO pacTBOpa C HCHOJIH30BAHUEM CTEKIISTHHOTO
AJIEKTPO/IAa U PACCUMTATh KOHLIEHTPALIMIO pacTBOpa.

Coaepixkanue padoThbI:
O3znakomnenue ¢ pH-merpom. IloaroroBka 3mekTpo 0B K padoTe.
N3meputs 3Hauenus pH pactBopos.
3. Paccuurars KoHIleHTpaIMo noHOB H' B pactBope.

Pe3yabTaTsl 1a6opaTopHoii padorbi: OTUeT MPEAOCTABIACTCS B MUCBMEHHOM BHJIEC U

JIOJKEH COoepKaTh KpaTKOE OMMCAHUE X0/1a pabOThI, pAaCYETHYIO YaCTh U BBIBOJIBI 110 padoTe.

B pesynbTaTe BbITIOJIHEHUS JIA0OPATOPHOU PAOOTHI CTYIACHT JOJIKEH:

3narb: CymHOCTP METOJ TOTCHIIMOMETPUYECKOTO aHajiu3a, NpPUEeMbl U  CIOCOOBI
BBINIOJIHEHUS IOTEHIIUOMETPUUECKOT0 aHaJIN3a JUIsl KOJIMYECTBEHHBIX ONpeAeIeHH.

Ymern: Cobupath npocTeililiie ycTaHOBKH JUTsl IPOBEACHUSI TAOOPATOPHBIX HCCIIET0BAaHUM.
Crpoutp rpanyupoBouHblii rpaduk. I[IporHo3upoBaTh pe3ynbTaThl (PUIUKO-XUMHUECKOTO
aHaJIM3a, Ha OCHOBE TEOPETUYECKUX 3HAHUM.

Baagers: HaBblkamMM BBINIOJIHEHUS HCXOJHBIX BBIYMCICHUH, HWTOTOBBIX pacdyeToB C
HCI0JIb30BAHUEM CTAaTUCTUYECKON 00pabOTKM pe3yabTaTOB KOJMYECTBEHHOTO aHAIN3A.
Bomnpocsl k Teme:

N

1. Omnpenenenue u KiIacCUPUKAIMSA DICKTPOXUMHUYECKUX TMPOIECCOB. DIEKTPOXUMHUIECCKUIN
SKBHUBAJICHT.

2. Kakoii mpormecc BbI3bIBACT BO3HUKHOBEHHE 3JICKTPOJHOTO ToTeHnuanta? Yrto Takoe
CTaHJAPTHBIN AEKTPOAHBIN NoTeHIHa1? Kak ero onpenesnstor 3KCIepUMEHTaIbHO?

3. TlpuHOWI YCTPOWCTBA CTAHIAPTHOTO BOJOPOJHOTO JJICKTPOJA, SJCKTPOJHAS PEaKIThs.
DIIEKTPOXUMHUYECKUH P/ HAPSHKEHUST METAILIIOB.

4. UYto Takoe anekTpon? Kakue snextpoabl Bbl 3HaeTe M KakoBO uX HasHaueHuwe? Yem oHH
OTJIMYAIOTCS?

5. Ilorenumomerpus. B 4em CyIHOCTh TOTEHIIMOMETPUISCKUX METOIOB aHAIN3a?

JlaGoparopHas padora Ne 2. Onpenesnenue K03¢pGUIUeHTHI AKTUBHOCTH PACTBOPOB
COJISIHOI KHMCJIOTBHI M CTeNeHH JHCCONUALUM CATUIIUIOBOI KHCIOTHI.
eab paboThI:

1. TIpoBeputh NpaBUIBHOCTh TEOPETHUECKUX BBIKIAJOK JUIA pacdyeToB KodpuUImeHTa
aKTUBHOCTH B MEepBOM IpuOMmkeHuu no teopuu JlebGas-XioKKens, CpaBHUB pacueTHbIE U
SKCIIEPUMEHTAJIbHbIE 3HAUCHUS Y.
2. Onpenenuth CTENEHU AMCCOLMUAIMHM CATHIIMIOBONW KHUCIIOTHI, CPAaBHUTH MOJIY4YCHHbIE
JTAHHBIE C pPACCYUTAHHBIMU N0 YpaBHEHUIO OCTBAIb/IA.

Conepxanue padoThbl:

1. IIpuroToBUTH PACTBOP CHIIBLHOIO AJIEKTPOINUTA (COMSTHONW KUCIOTHI) U €1a00ro JIEKTPOIUTa

(canuuMIOBOM KMCIOTHI.

2. Wsmepenue pH pacTBopa COJMSHON KUCJIOTHI NP PA3IUYHBIX 3HAUYCHUSIX KOHLEHTPALUU U
pacuet Ko pHUIHEeHTa AKTUBHOCTH.
3. Usmepenne pH pactBOpa canMUMIOBOM KHCIOTBI HpPU  PA3IUYHBIX 3HAUEHHSX

KOHLIEHTPALIMU U pacyeT CTENEHHU TUCCOLUALINN.

PesyabTaTsl J1abopaTopHOi padorbl: OTUET NPENOCTABIAETCS B MMCbMEHHOM BHJIE U
JIOJDKEH COZEP)KaTh KPaTKOe OMMCaHUe X0a paboThl, paCUETHYIO YacTh U BBIBOJBI 110 paboTe.

B pesynbrate BhINOTHEHUS 1a00paTOPHOM pabOThI CTYIAECHT JA0JKEH:

3naTh: CyniHOCTH METOJ MOTEHLIMOMETPUYECKOTO aHAJIN3A, HJIEKTPOJBI, UCIIOJIb3yEMbIE B
MIOTEHIIMOMETPUYECKOM METOJE aHAIM3A.

YMerb: BoiOuparh onTuMalibHbIH METOJ KOJIMYECTBEHHOTO aHAJIM3a BEIEeCTBa, UCIOJIb3Ys
COOTBETCTBYIOIIME (U3nUeckue mpubopsl U anmapaTsl. [IporHo3upoBaTh pe3yabTaThl (HU3HUKO-
XMMHMUYECKOTO aHAJIN3a, HA OCHOBE TEOPETUYECKUX 3HAHUM.

Baaners: MetoankaMu aHanu3a (GU3NYECKUX M XMMUYECKHX CBOMCTB BEIIECTB Pa3IMYHOMN



IIpHUpOAbI. HaBbikamMu  BBIIOJTHEHUS HCXOOHBIX BbI‘IHCJICHPIfI, HUTOI'OBBIX pPACUCTOB C
UCIIOJIb30BAHUEM CTATUCTUUECKON 00pabOTKU pe3yIbTaTOB KOJMYECTBEHHOTO aHAIN3A.
Bomnpocsl k Teme:

1. TIlouemy MeHs€TCS OKHUCIMTEIBbHO-BOCCTAHOBUTENbHBIM moreHnuan? Kakas 3aBucCUMOCTb
BbIpaxkaeTcs ypaBHeHueM HepHcta? [TosicHUTE CMBICI BXOISALIMX B HETO BEIUYHUH.

2. Kakwue (akTopsl BIUSIOT HA HANIPaBJIEHUE OKUCIUTEIHHO-BOCCTAHOBUTEIILHON PEaKIuu?

3. Kak ycrpoen ranbpBannyeckuit anemMeHT? Kakue peakmuu mporekaroT mpu ero padore? Kak

Bo3HukaeT JJIC rampBaHMYECKOTO 3J1eMeHTa’?

Kak kmaccuumupyroTcst 3JIeKTpO/Ibl, UCTIONIb3YeMbIe B ITIOTCHIIMOMETPUN ?

DOneKTpobpl CpaBHEHUS — XJopcepeOpsiHbIM U KajlloMenbHbIA. WX ycTpolicTBa, QyHKIUH,

MPUHLIUTIBL ICHCTBHSL, DJIEKTPOAHbBIE PEaKIIHH.

6. Kuaccudukanuss MHIUKATOPHBIX AMEKTPOJOB. MX (yHKIHMS M OTIMYUS OT DJIEKTPOJIOB
CpPaBHEHHSI.

7. IlpuBemute npUMEphl METALIMYECKUX WHAMKATOPHBIX OJJEKTPOJOB 1-ro W 2-ro poja.
OOBsICHATE MEXaHU3M UX JIEHUCTBUSL.

ok~

JladopaTopnasi padora Ne 3. Ilpsimasi morenmuomerpusi. OnpenejieHue HUTPAT-

HOHOB

eab paboThi:

1. HayuyuTbhCs TOTOBUTH CEPHUIO CTAHIAPTHBIX PACTBOPOB IS MIOCTPOCHHS TPATyUPOBOYHOTO
rpaduxka.

2. Hayuutcs onpenenaTh cofepKaHHe HUTPATOB B TKAHSIX PACTCHHUM.

Conepxanue padoTbl:

[IpuroToBiieHne CTaHIAPTHBIX PACTBOPOB.

AHanu3 cTaHJapTHBIX PACTBOPOB U MOCTPOCHUE T'PaLyHPOBOYHOTO Tpaduka.

AHanus3 uccieayemMoro pacTBopa.

Omnpenenenne NO3™ B pacTCHUSX.

Pe3yabTarsl 1adopaTopHoii padorbi: OTYET NPEAOCTABISIETCS B MMCbMEHHOM BUJE U
JOJIKEH COJIep’KaTh KpaTKoe OINMUcCaHUe Xoja paboThl, pacyeTHYIO YacTb, I'PaIyHpOBOYHBIN
rpaduK 1 BBIBOJIBI 11O paboTe.

B pe3ynbraTe BhInoHEeHUs J1a00paTOPHOI pabOThI CTYAEHT TOJIKEH:

3HaTh: Meropl, pUEMBbl U CIIOCOOBI BBIMOJTHEHUS MOTEHIIMOMETPUYECKOrO aHalu3a JUis
KOJIMYECTBEHHBIX OIPE/ICICHUM.

Ymern: OtOuparh cpenHoo 1poOy, COCTaBISATH CXEMbl aHalIM3a, MPOBOIUTH
KOJIMYECTBEHHBIN aHaJIU3 BEILIECTB, B MpejesiaX UCIO0Ib30BaHUs OCHOBHBIX MPUEMOB U METO/JIOB,
Mpe1yCMOTPEHHBIX porpaMmoi. CTpOUTh TpayHpOBOYHBIN rpaduk.

Baagers: Metoaukamu anann3a GU3NYECKUX U XUMHYECKUX CBOWCTB BEIIECTB PAa3IMYHON
npupoabl. HaBblkamMH  BBINIOJIHEHUS HWCXOJHBIX BBIYUCICHUN, UTOTOBBIX pacyeToB C
HCI0JIb30BAHUEM CTAaTHCTUYECKON 00pabOTKU Pe3yabTaTOB KOJUYECTBEHHOTO aHAIIM3A.

Bomnpocs! k Teme:

1. TIpsmas norenumometpusi. CylnHOCTh METOIA.

2. KakoBbI OCHOBHBIE THITBI MOHOCEIEKTHBHBIX AMIEKTpoa0B? Kak OHM yCTpOEHBI H Ha YeM
OCHOBaH mNpUHIMO uX JAeicTBua? Kakue xapakTepUCTMKH HMEIOT HOHOCEIEKTHUBHbBIE
IEKTPOBI?

3. Kakumu cBoiictBamu JomkeH o0janaTh MaTepuall, U3 KOTOPOTO H3TOTOBISIOT: a) KUIKUE
MeMOpaHbI, 0) TBepAble MEMOPAHBI /I HIOHOCEIEKTHBHBIX dJIEKTPOIOB?

4. Kakue cmocoObl ompeneneHusi KOHIEHTPAllMd HMOHOB C TOMOIIBI0 HOHOCEIEKTHBHBIX

251eKTpo10B Bbl 3HaeTe?

Kak ctposiTcs rpamynpoBouHbie rpaduky 17 TOTEHIIHOMETPUIECKUX OTpPEACTICHUIA.

6. Kakoiti BuO UWMEIOT TpaaAyHpOBOYHbIE TpaduKd TpPH  TPOBEACHUM  MPSMBIX
MOTEHIIMOMETPUUECKMX H3MEPEHUM C TOMOUIbI0 MOHOCENEKTUBHBIX JJIEKTPOJOB: a) AJs
KaTUOHOB, 0) JUIsl aHHOHOB.
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7. YKaxure JOCTOMHCTBA M HEJOCTATKU MPSAMOM MOTEHIIMOMETPUM U MOTEHIIMOMETPUYECKOTO
METO/Ia aHAJIN3A.

8. KakoBo ycTpoiicTBO HHTpaT CeleKTUBHOrO osnektpoaa? lloyemy mnoTeHIMan HUTPAT
CEJIEKTUBHOI'O 3JIEKTPOJIa 3aBUCUT OT aKTUBHOCTH HUTPAT-HOHOB?

9. B KakuX KOOpAWHATAX CTPOSAT TPaydpOBOYHBIN TpauK MPU ONPEIACTCHUH HUTPAT-HOHOB?
Kak paccuntbeiBaeTcst MOJIsipHasi KOHLIEHTPALlUs HUTPAT-UOHOB B pacTBOpe?

JladopaTopHoe 3aganue Ne 4. [loreHumomerpuveckoe TuTpoBanue. OnpenesieHue

MAaccoBO¥ 10JIM THAPOXHHOHA B o0pasue.

Hean padoThI:
3akpenuTh HaBBIKHM B3BEIIMBAHUS HA aHAJTMTHYECKUX BECax
2. Hayunth ompenensiTh COJCpXKAHUS OPTaHWYECKOTO BEIIeCTBA B 00paslme  METoJIOM
OKCHUJIMMETPUYECKOTO THUTPOBAHMS, IOKa3aTh MPEUMYIIECTBA IMOTEHIIMOMETPUYECKOM
WHJIMKAIIMU TOYKH SKBUBAJICHTHOCTH.

Coaep:xkanue padoThbl:

Pacuer HaBecku ruApOXUHOHA 1 B3BEIIMBAHUE €€ HA aHATUTHYECKUX BeEcax.

[IpuroroBnenue pacTBopa Jyis aHAJINA3A.

[ToTeHIMOMETpUYECKOE TUTPOBAHUE.

ITocTpoenue kpuBOi TUTPOBaHUs B KoopauHatax V(tutpanta) = f(E).

Omnpenenenrne MacCOBOM JIOJIM THAPOXUHOHA B 00pasIle.

Pe3yabTarsl 1adopaTtopHoii padorbi: OTYET NPEJOCTABISETCS B MUCBMEHHOM BUJE U
JIOJDKEH COJIepKaTh KPaTKOE OMUCAHUE X0J1a padOThI, paCUETHYIO YacTh, KPUBYIO TUTPOBAHUS U
BBIBO/IBI 11O paboTe.

B pe3ynbraTe BeInonHEeHUs J1a00paTOPHOI pabOThI CTYAEHT TOJIKEH:

3narb: CylHOCTh MOTEHIIMOMETPUYECKOTO TUTPOBAHUS.

Ymerb: CoOuparh MNpOCTEHIINE YCTAHOBKH ISl TPOBEICHUS TMOTEHIIMOMETPHUUYECKOTO
tuTtpoBaHus. OtOuparh CpeaHiol Mpoldy, COCTAaBIATH CXEMbl aHaIW3a, MPOBOJAUTH
KOJIMYECTBEHHBIN aHaJIU3 BEILIECTB, B MpeiesiaX UCIOJIb30BaHUs OCHOBHBIX MPUEMOB U METO/IOB,
MpPEeIyCMOTPEHHbIX ~ Iporpammoil.  IlpuMeHATs  moOdydeHHble 3HAHMS A aHajau3a
MIPOMBIIIJICHHBIX, TPUPOJAHBIX, OPraHUYECKUX U OMOJIOTHYECKIX 0OBEKTOB.

Baagers: Metoaukamu ananu3a GU3NYECKUX U XMMHUYECKUX CBOWCTB BEIIECTB Pa3IMYHON
npupoabl. HaBblkamMH  BBIIIOJIHEHUS HUCXOJHBIX BBIYUCICHUN, UWTOTOBBIX pacyeToB ¢
HCI0JIb30BAHUEM CTAaTHUCTUYECKON 00pabOTKU Pe3yabTaTOB KOJUYECTBEHHOI'O aHAIIN3A.

Bonpocsl k Teme:

1. Kaxkue TUTpaHTHI UCHOJB3YIOTCS B METO/I€ IOTEHIIMOMETPHUYECKOTO TUTPOBAHUS OKUCICHUS -
BOCCTaHOBIIEHUS?

2. Jlns onpenenenus DJIC B ganHON paboTe B KayecTBE MHAMKATOPHOTO AJIEKTPOJA CIEAYeT
BBIOpaTh: a) CTEKJISIHHBIN, 0) KaJOMENIbHBIN, B) MEIHBIN; T') IIaTHHOBBIN? Kakas peakius
MPOTEKAET Ha TPaHUIIC pa3fielia «IIOBEPXHOCTD JIEKTPOIa — PAaCTBOP» B 3TOM cliydyae?

3. Kakue ¢akropsl BAMSIOT Ha BEITMYHMHY CKauyka MOTEHIMAJIOB MPHU MOTEHIIMOMETPUYECKOM

TUTPOBAHUU METOJIOM OKUCIICHUS-BOCCTAHOBIICHUS?

Kax oniennBaercs npaBUIbHOCTh U BOCIIPOU3BOAMMOCTb METO/Ia aHAIM3a?

[Touemy mpH TOTEHIIMOMETPUYECKOM THTPOBAaHHHM B psAle CiIydaeB IenecooOpa3Ho

WCIIOJIb30BATh HEBOJIHBIE PACTBOPHI?

6. IlpuMeHeHue METOJOB MPSAMO MOTEHIIMOMETPUU U MOTEHIIMOMETPUUECKOTO TUTPOBAHHUS.

=
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JlabopaTopHoe 3aganue Ne 5. OnpenesieHue cojaep:xkanusi HoHOB kodaabTa (11) B
pacTBope.
Heas padoThI:
1. Hcnonp3ys OKCUIUMETPUYECKOE TUTPOBAHUE C TIOTEHIIMOMETPUIECKON MHAUKAITEH TOUKH
SKBHUBAJIEHTHOCTH, OTIPEACTUTH CojiepkaHue noOHOB kobanbTa (II) B pacTBOpe.
2. 3akpenuTh HaBBIKH pacdeTa KPUBBIX TUTPOBAHHUSL.



Coaepixkanue padoThbI:

[IpurorosiieHue pacTBopa Uil aHAIN3a.

[ToTeHnMoMeTpHUUYECKOE TUTPOBAHKE TIOJYYEHHOTO PacTBOPA.

[MocTpoenue KpUBBIX TUTPOBaHUs B KoopauHatax V(turpanta) = f(E).

Pacuer conepxanust noHos kobanbta (II) B ucxogHom pacraope.

Pe3yabTaThl sadoparopHoii padorbl: OTUeT NpPENOCTaBISETCS B NMHUCbMEHHOM BHJE U
JIOJKEH COJIEp’KaTh KPaTKOE ONMMCAHUE XoJa padoThl, paCUETHYIO YacTh, KPUBbIE TUTPOBAHMS U
BBIBOJIbI 110 padoTe.

B pesynbTaTe BbITIOJIHEHUS JIaA0OPATOPHOU PaOOTHI CTYIACHT JAOJIKEH:

3narb: CylIHOCTP OKCHUAMMETPHUYECKOIO TUTPOBAHHUA C  MOTEHIHMOMETPUYECKOMN
MHJMKAUEN TOYKU SKBUBAJIECHTHOCTH.

Ymern: CobupaTh NpoCTEWIINE YCTAHOBKH JUISI MPOBEAEHUS MNOTEHIMOMETPHYECKOIO
TuTpoBaHus. ['oTOoBUTH mpoOy JUIs aHaiau3a, COCTABIATh CXEMbl aHalu3a, MPOBOJUTH
KOJIMYECTBEHHBIN aHaJIU3 BEIIECTB, B Ipe/esiaX UCI0JIb30BaHMsI OCHOBHBIX ITPUEMOB M METOJIOB,
MpPEelyCMOTPEHHbIX  IporpamMmoil.  IlpuMeHAT,  MOdydyeHHblE 3HAHMS A8 aHajau3a
MIPOMBIIIJIEHHBIX, IPUPOJIHBIX, OPrAHUYECKUX U OMOJIOrHYECKUX O0OBEKTOB.

Baaners: Metonukamu aHanu3a GU3NUECKUX U XUMUUECKHX CBOWCTB BEIIECTB PA3TMYHON
npupoabl. HaBbikamMH  BBIMOJHEHHUS HCXOJHBIX BBIUYMCICHHUH, UWTOTOBBIX pacyeToB C
HCI0JIb30BAHNEM CTAaTHCTUYECKOM 00pabOTKU pe3yIbTaTOB KOJUYECTBEHHOTO aHATN3a.

Bomnpocsl k Teme:
1. Kak paccuntbiBaeTCsi HOTEHIIMAT OKUCIUTEIbHO-BOCCTAHOBUTEIHHOTO AIEKTPOIA.
2. Kak crpositcs kpuBbie TUTpoBaHUs? Kak rpaguueckul Mo KpUBO# TUTPOBAHHS HAXOSAT TOUKY
SKBUBAJIEHTHOCTHU?
3. IIpenmymiecTBa MOTEHIMOMETPHUECKOTO METOAA MHIMKALMKM TOYKH 3KBHUBAJIEHTHOCTH IIO
CPaBHEHHIO C BU3YyaJIbHBIM.

PoNbE

JladopaTtopHas paGora Ne 6. Konaykromerpuueckoe tutTpoBaHue. OnpeneseHue
XJIOPOBOIOPOJHOI M YKCYCHOM KHCJIOT.
eab paboThI:

1. OcBowuTh HaBBIKU KOHJYKTOMETPHUYECKOTO TUTPOBAHUS

2. HayuuTbcsi CTPOUTH KPHBBIE KOHAYKTOMETPUYECKOTO THTPOBAHUSI.
Conep:xanue padoThbI:

1. TloaroroBka mpubopa k padore.

2. Crangapruzanus pactsopa NaOH mo HCI.

3. AHanu3 uccienyemMoro pacTBopa.

Pe3yabTarsl jaboparopHoii padorbi: OTYET NPEAOCTABISACTCS B MHUCbMEHHOM BHUJIE U
JOJIKEH COJIeP’KaTh KpaTKOe OMHCAaHHUE XOJa paboThl, paCUETHYIO YacTh, KPUBbIE TUTPOBAHUS U
BBIBOJIBI IO paboTe.

B pe3ynbraTe BInoHEHU J1a00paTOPHOI pabOThI CTYACHT TOJKEH:

3HaTh: CylHOCTh KOHTYKTOMETPHUYECKOTO METO/Ia aHATTN3a.

Ymernb: CobupaTh NpOCTEHIINE YCTAHOBKU MJs MPOBEICHHUS KOHIYKTOMETPHYECKOTO
TuTpoBaHus. [oTOBUTH mnpoOy [Uis aHaidW3a, COCTABIATh CXEMbl aHalu3a, MPOBOJUTH
KOJIMYECTBEHHBIN aHAJIM3 BEUIECTB, B MIpe/IeNax UCIOIb30BaHNUS OCHOBHBIX TPUEMOB U METOJIOB,
NpeAyCMOTPEHHBIX  mporpaMmoil.  IIpuMeHATh  ModydeHHblE  3HAHUSA  JJIA  aHajIu3a
MIPOMBIIIITIEHHBIX, TPUPOJIHBIX, OPraHUYECKUX U OMOJIOTUYECKHX OOBEKTOB.

Baagers: Metoaukamu aHann3a GU3NYECKUX U XMMHYECKUX CBOWCTB BEIIECTB Pa3IUYHON
npupoapl. HaBblkaMy  BBINIOJHEHUS HMCXOAHBIX BBIUMCIEHUN, HWTOTOBBIX pPACUETOB C
MCIOJIb30BAHUEM CTAaTHCTUYECKOM 00pabOTKU pe3yIbTaTOB KOJTUYECTBEHHOTO aHATH3A.

Bomnpocsl k Teme:

1. M3mepeHue Kakoro CBOWCTBA JIGKHUT B OCHOBE KOHIYKTOMETpUYECKOTO aHanm3a? B kakmx
€AMHUIAX 3TO CBOMCTBO U3MEPSETCA U C MIOMOILBIO KaKUX YCTPOUCTB?
2. UYto Takoe 3MeKTPONpoBOgHOCTH? UeMm 0OycIOBIEHA 3JEKTPOMPOBOJHOCTH MPOBOTHUKOB

MEepBOro U BTOPOro pojaa?



3. Uewm xapaxTepu3yercsl yJenbHas M SKBUBAJCHTHAs (MOJIApHAasl) IPOBOJUMOCTh PAaCTBOPOB?
Kak MoOXHO paccuMTaTh 3JEKTPONpoBOAHOCTH? OT Kakux (aKTOPOB  3aBHCTH
3IEKTPONPOBOJHOCTD?

4. Kak npakTu4ecKku ONpeAeIuTh 3JIEKTPOIPOBOAHOCTD?

5. B uem omiinume npsMoil U KOCBEHHOM KOHIYKTOMETPHUU?

6. Uro Takoe KOHIYKTOMETPHYECKOE THUTPOBAHME M KaK €ro HpakTudecku mposectu? s
KaKHMX LeJed MOKHO UCIO0JIb30BaTh KOHYKTOMETPUUECKOE TUTPOBaHHE?

7. KakoB BuJ KpUBOI TUTPOBAHUS CMECH CHIILHOM M CIIA00H KUCIIOT MIETI0YBIO?

8. KaK HaI\/JITI/I O6T)CMI)I mIeJIo4uu, I/I3paCXOILOBaHHI>I€ Ha TI/ITpOBaHI/Ie KaXKI0Iro u3 KOMIIOHCHTOB
CMECH KUCIOT?

Tema 3. OnTuYeckne MeTOAbI AHAJIM3A.
JlabopaTopHasi paGora Ne 7. doToKoJIOpUMeETPHYECKOe ONpeeSieHHe COepKAHUS
dochopa B pacTBOpax.
ean padoTbi:
W3yunts npuHIun padoTsl HOTOKOJIOPUMETPA.
Hcnonb30BaTh OCHOBHOM 3aKOH CBETOIOTJIOLIEHHS JUIsl SKCIIEPUMEHTAIBHOIO ONpeAeIeHUs
coaepxanus pocdopa B pacTBopax.
Conepxanue padoTbl:

N

[IpuroTtoBnienue paboyux U CTaHJAPTHBIX PACTBOPOB.

OTtpaboTKa HaBBIKOB BEIOOPA KIOBETHI, CBETO(PUIIBTPA.
doToMETpUPOBAHKE U TIOCTPOEHHUE IPayUPOBOYHOTO rpaduka.
AHanus uccieayeMoro pacTBopa u pacder coaepxkanus pocdopa.

Pe3yabTarsl 1abdopaTopHoii padorsl: OTYET NPEJOCTABISIETCS B MMCBbMEHHOM BHUJE U
JOJKEH COJIep)KaTh KpaTKoe OINMMCcaHUe Xoja paboThl, pacyeTHYIO YacTb, I'PaIyUpOBOYHBIN
rpaduK 1 BBIBOJIBI 1TO paboTe.

B pe3ynbraTe BeInoaHeHNs 1a00paTOPHOI pabOThI CTYIEHT TOJKEH:
3nartb: CymHOCTh (HOTOMETPUUYECKOTO MeTo1a aHanu3a. CxeMmy (OTOIIEKTPOKOJIOPHUMETPA.

Haznauenne cBetopuibTpoB u ¢GotornemMeHTOB B mpubopax. [lopsamok paGoThl ¥ BBITIOJIHEHUS
u3Mepenus Ha POKe.

PoONE

Ymern: Coluparh mpocTellne YCTaHOBKH JJsi  TIpoBeleHUs (HOTOMETPUUECKUX
onpeneneHuil. ['oToBUTH mpoOy /UIs aHanu3a, COCTABIATH CXEMbl aHalIKM3a, [POBOIUTH
KOJIMYECTBEHHBIN aHAJIM3 BEUIECTB, B IIPE/Ieax UCIIOIb30BAHUS OCHOBHBIX ITIPUEMOB U METOJIOB,
MPe1yCMOTPEHHBIX MporpaMMmoid. CTpOUTh rpaiyupoBouHblil rpaduk. [IpuMeHsTh nosryyeHHbIE
3HAHUS [Tl aHAJTIM3a TIPOMBIIUICHHBIX, IPUPOHBIX, OPraHUYECKUX M OMOJIOTUYECKUX OOBEKTOB.

Baagers: Metoaukamu anann3a GU3NYECKUX U XMMHYECKUX CBOWCTB BEIIECTB PA3IUYHON
npupoapl. HaBblkaMM  BBINOJHEHUS HMCXOAHBIX BBIYUCIEHHUH, MTOTOBBIX pacyeToB ¢
MCIO0JIb30BAHUEM CTAaTHCTUYECKOM 00pabOTKU pe3yIbTaTOB KOJUYECTBEHHOTO aHATH3a.

Bomnpocs! k Teme:

1. CnekrpanbHble (ONTHYECKUE) METONbI aHanu3a. Kakue cBOWCTBA BEIIECTB HCIIOJB3YIOT B
CIEKTpaJIbHBIX METO/1aX aHaIu3a?

2. Uro Ha3pIBaeTCs ONTHYECKOW IUIOTHOCTHIO? OT KakuX (PAaKTOPOB 3aBUCUT ONTHYECKas
IUIOTHOCTH pacTBopa’?

3. Kak HaszpIBatoTCs METOJBl aHaIM3a M HPUOOPBI, HMCIOJIB3YIOIIUE SIBJICHHE IMOTJIONICHUS
BEIIECTBOM BOJIH ONITUYECKOTO Jrana3oHa?

4. Cytb (HOTOKOJOPUMETPUUECKOTO METOMA aHamu3a. Ha d4em ocHoBana pabora

¢boTorneKTpoKOIOpUMETpa?

[IpuBenure cxemy otokosopumerpa. KakoBo Ha3HaueHue CBETOPHIBTPOB?

6. KakoBo Ha3HaueHue ¢GoTodaeMeHTOB B mpubopax? KakoB mopsaok paboThl U BBINOJIHEHUS
n3mepenus Ha POKe?

7. Jlnd uccneoBaHUs KAKMX paCTBOPOB MOYKHO HCIIOJIB30BaTh (POTOKOIOPUMETPUIECKUI

o



METO/]| aHaau3a?

8. Kakme BemecTBa OTHOCAT K ONTHYECKHM aKTUBHBIM? OT Yero 3aBUCHT IIBET BEIIECTBA
(pacTBOpa) M UHTEHCUBHOCThH OKpacKu?

9. Kak rotoBsT craHAapTHBIE PACTBOPHI AJIS IOCTPOCHUS KAIMOPOBOYHOTO rpaduka’?

10. Kakwue BelIWYHHBI paCCYUTHIBAIOT MPH (POTOAIEKTPOKOJIOPUMETPHUECKOM METOIC aHAIN3a?

11. B uem cymHocTs 3akoHOB byrepa — JlamOepta, bepa, byrepa — Jlam6epra- bepa?

12. KakoBbI OCHOBHBIE 3TaIlbl BHITOJHEHHS (DOTOMETPHUYECKOTO OTIPEICICHUS ?

13. Kakue ¢akTopsl HEOOXOOMMO YYHTHIBATH NPH BBIOOPE TONIIUHBI CBETOMOTJIONIAIOIIETO
o5 (KroBETHI)?

JlabopaTopHasi pa6ora Ne 8. ®oTOKOJIOpPUMETPUYECKOE OTPeeSIeHIe COIePKAHUS
skesie3a (111) B Buae kommiiekca ¢ cyjib(ocaauiuiaoBoil KMCIOTOM.
ean padoTbi:

1. 3akpenuTh HaBBIKK paOOTHI Ha (POTOIIEKTPOKOJIOPUMETPE

2. Vcnionp30BaTh OCHOBHOW 3aKOH CBETOIOTJIOMICHUS JUIS AKCIIEPUMEHTAIBHOTO OIpEIeICHIS
coaepxanus xenesa (1) B Buge kommekca ¢ cyiab(ocamuiuaoBoil KHCIOTON B pacTBOpax.

Conepxanue padoTbl:

1. IIpuroToBjeHue pabOYMX U CTAaHIAPTHBIX PACTBOPOB, coaepxamnmx xene3o (I11).

2. Be10Op KIOBETHI, CBeTO(HIBTpA.

3. ®oTtomMeTpHUpOBaHKE U TIOCTPOCHUE TPATYHPOBOTHOTO rpaduka.

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

Pe3yabTarsl 1abdopaTtopHoii padorbi: OTYET NPEJOCTABISIETCS B MUCBMEHHOM BUJE U
JOJKEH COJIep’KaTh KpaTKOe OIMUCaHUe XoJa paboThl, pacyeTHYIO YacTb, I'PaIyHpOBOYHBIN
rpaduK 1 BBIBOJIBI 1O paboTe.

B pesynbraTe BeInoHEHNS 1a00paTOPHOI pabOThI CTYIEHT TOJKEH:
3narb: CymHocTh poToMeTprueckoro Meroaa aHanmm3a. [Topsgok pabOThl U BBHIMOJTHEHUS

n3Mepenns Ha DOKe.

Ymerb: CoOupaTh TMpoCTEHIINE YCTAHOBKH I TNPOBEACHUS (HOTOMETPUUECKUX
onpeneneHuil. Beibupare ktoBety U cBeTopmibTp. ['0TOBUTH mpoOy Ui aHanM3a, COCTAaBIATH
CXEMbl aHaju3a, MPOBOJUTH KOJMYECTBEHHBIM aHalW3 BEIIECTB, B IPEJEIaX HCHOJb30BaHUS
OCHOBHBIX MPUEMOB U METOJOB, MPEIYCMOTPEHHBIX MporpamMmoi. CTpOUTh rpajayupOBOYHBII
rpaduk. [IpuMeHSATH TMOJNydyeHHBIE 3HAHMS [UId aHAIKM3a [POMBIIUICHHBIX, [PUPOIHBIX,
OpraHMYECKUX U OMOJIOTHYECKHX OOBEKTOB.

Baagers: Metoaukamu ananu3a GU3NYECKUX U XMMHUYECKUX CBOWCTB BEIIECTB Pa3IMYHON
npupoapl. HaBblkaMM  BBINOJHEHUS HMCXOAHBIX BBIYMCIEHHUH, MTOTOBBIX pacyeToB ¢
HCII0JIb30BAHUEM CTAaTHCTUYECKON 00pabOTKU Pe3yabTaTOB KOJUYECTBEHHOTO aHAIN3A.

Bomnpocs! k Teme:

1. Kakue MeTo/p! MOJIEKYISIPHONH CIEKTPOCKOIIUN OCHOBAHbI Ha MPOLECCAX CBETONOIIOICHHUS,
CBETOpAcCEesIHbSI U CBETOUCITYCKaHUsA?

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

3. Jlng yero HEOOXOAMMO 3HATh CINEKTPAJIbHYIO XapaKTEPUCTUKY OKPALIEHHOTO COEIMHEHMS?
B 4yem oTnuune Takux XapaKTEepUCTHK, KaK MAaKC. A M ONTUM.A?

4. Kaxkue crnocoObl ompefeneHuss KOHLEHTPAMM MCHOJB3YIOT B (DOTOKOJIOPUMETPHUECKOM
METO/Ie aHaINn3a?

5. UYem k0o3pULIUEHT CBETONMOIJOMIEHNUs OTIMYAeTCs OT MOJSIPHOTO KO3 UIHEeHTa
MOTJIOLEHUS ?

6. Kakoif  wuHTepBan  3HAaYeHHWH  ONTUYECKOM  IUIOTHOCTH  PEKOMEHIyeTcs  Ipu
(OTOKOIOPUMETPHUECKUX OIPEIeTICHHIX.

7. Kakoii cnoco6 onpenenenus koHueHTpauuu xxenesa (1) ncnonssyercs B nannoit padore?



8. Ocobennoctu Meroauku omnpeaeneHus xkemeza (Ill) B Buge kommiekca ¢
Cynb(OCATUIIIIOBON KUCIOTOH B pacTBOpax.

JlaGopatopHas paGora Ne 9. @oToKoJOPUMETPUYECKOE ONpe/aesieHre COAePKAHUA
:keqte3a (111) B BuIe THOIMAHATHOI0 KOMILJIEKCA.

Hean padoThi:
3aKkpenuTh HaBBIKH PabOTHI HA (POTOIIEKTPOKOJIOPUMETPE
Hcnonb30BaTh OCHOBHOM 3aKOH CBETOIOTJIOUIEHMS JUIsl SKCIIEPUMEHTAIBHOIO ONpeAeIeHUs
coaepxanus xenes3a (I11) B Bume THonmanaTHOro KOMILIeKca.

Conepxanue padoThbi:

[MpuroToBieHune pabovnx U CTAHIAPTHBIX PACTBOPOB, conepkarux xerne3o (111).
Br10op kroBeThI, cBETODUIBTpA.

doTOMETPUPOBAHKE U TIOCTPOEHHUE IPayHPOBOYHOTO rpaduka.

AHanmu3 uccieyeMoro pacTBopa u pacuet coaepxxanus sxeinesa (111).

Pe3yabTaTsl 1a6opaTopHoii padoTbi: OTUeT MPEIOCTABIAECTCS B MUCHBMEHHOM BHJIE U
JOJKEH COJIep’KaTh KpaTKOe OIMCaHhe XoJa padoThl, pacyeTHYIO YacTb, I'PaJyMpOBOYHBIN
rpaduk 1 BBIBOJBI IO padoTe.

B pesynbraTe BInoiHeHHs 1a00paTOpHOI pabOThI CTYAEHT TOJIKEH:

3narb: CymHocTh poToMeTprueckoro Meroaa aHanmmu3a. [Topsgok pabOThl U BBHIMTOTHEHUS

N

PoNbE

n3mepenus Ha DOKe.

Ymern: CoOupare mpocTedInne YCTaHOBKM JJIsi HpoBeneHUs (HOTOMETPUUECKUX
onpenencHuii. Beibupate koBeTy U cBeTOPMIBTP. ['0TOBUTH MpoOy /i aHaIM3a, COCTABIATH
CXEMbl aHaju3a, MPOBOIUTH KOJMYECTBEHHBIM aHAINU3 BEIIECTB, B Ipejaeiax HCIOIb30BaHUS
OCHOBHBIX MPHUEMOB M METOJOB, MPEIyCMOTPEHHBIX IporpaMMoil. CTpOUTh TI'paaynpOBOYHBIN
rpaduk. [IpuMeHSATH TMOJNydyeHHBIE 3HAHMS [UId aHAIW3a MPOMBIIUICHHBIX, MPUPOJIHBIX,
OpraHMYEeCKUX U OMOJIOTHYECKHX OOBEKTOB.

Baanersb: Metonukamu aHanu3a GU3HUECKUX M XUMHUUECKHX CBOWCTB BEIIECTB PA3TMIHON
npupoabl. HaBblkaMHM  BBIIIOJIHEHHS HUCXOJHBIX BBIYHCIEHHWM, WTOTOBBIX pPAacYeTOB C
HCII0JIb30BAHUEM CTAaTHCTUYECKOM 00pabOTKU pe3yIbTaTOB KOJUYECTBEHHOTO aHATH3A.

Bonpocsl k Teme:

1. Jlaite onpeneneHre TOHSTUNH CBETONPOIYCKaHHE, CBETOMNOIVIOIIEHHE, OINTHYeCKas
mwioTHOCTh. KakoBa MareMaTuyeckasi 3aBUCUMOCTb MEX1y HUMU?

2. B uem cymuoctb 3akoHOB byrepa — Jlambepra, bepa, byrepa — Jlamb6epra - bepa? KakoBbl

rpaduyeckue 3aBUCUMOCTH BbIpakatolue 3akoH bepa?

Uro Takoe poToaddexr? Kakue BemecTBa OTHOCAT K ONTUYECKH aKTUBHBIM?

4. TlpuBectu mpuMeEpbl HUCIOJBL30BaHUS B (OTOMETPUYECKOM aHallM3e peakuuid: a)
KOMILJIEKCOOOpa3oBaHus; 0) OKUCICHHUSI-BOCCTAHOBIICHUSI.

5. OcHoBHble TmpuemMbl  (HOTOMETPUYECKOTO  aHalM3a: METOJ  CpaBHEHHs, METOJ
KaJIMOPOBOYHOTO rpaduka.

6. Kakoii MeToabl UCHONB3YIOT Ui pacyera KOHIIEHTPAIMH OIpPEAeisieMOro KOMIIOHEHTa B
TaHHOU padoTte?

7. B uem 0COOEHHOCTH HKCIEPUMEHTAIBHOIO ompeaenaeHus conaepxanus sxenesa (111) B Bune
THOLIMAHATHOTO KOMILUIEKca?

w

JlaGopatopnas pabora Ne 10. doromerpuueckoe ompejaejeHHe Kele3a B
NPUCYTCTBUU HUKEJIS.
Heas padoThI:

Hayuutbcst BBIOMpaTh ONTUMAJIBHBIN CBETOQUIIBTP JUTS aHAIN3a CMECH KaTHOHOB.
2. Hayuutbcs onpenensaTh U pacCUUTHIBATH KOHLIEHTPAIMH aHAIM3UPYEMbIX BEIIECTB UCXOIS
13 (PU3UKO-XUMHUUECKUX MOKa3aTeseH.

Coaepixkanue padoThbI:

=



1. Beibop onTUMambHOTO CBETOQHIbTPA IS (OTOMETPUPOBAHUS XKelle3a B MPUCYTCTBUH
HUKEJIS.

[IpuroroBiieHre CTaHIAPTHBIX PACTBOPOB.

3. Toctpoenue rpagynpoBOYHOTO TpaduKa.

4. Ompenenenue xele3a B UCCIETyeMOM pacTBOpE.

Pe3yabTaTsl 1a6opaTopHoii padorbi: OTUeT MPEAOCTABIACTCS B MTUCBMEHHOM BHJIE U
JOJDKEH COJIepKaTh KPaTKoe OMKMCAaHUE XOJa pPabOThl, PAacCUETHYIO YacTh, T'PaTyHpPOBOYHBIC
rpaduKu ¥ BBIBOJIBI TIO paboTe.

B pesynbTaTe BbITIOJHEHMS JIA0OPATOPHOU PaOOTHI CTYACHT JAOJIKEH:
3narp: CymHOCTh (POTOMETPUUYECKOTO MeToJa aHaim3a. [lopsaok paboThl U BBITIOIHEHUS

N

n3mepenust Ha ®OKe.

Ymern: CoOuparh MpocTEHIINE YCTAaHOBKM JUISI MPOBEACHUS  (POTOMETPUUYECKUX
onpezneneHuil. BeiOupare KioBeTy U cBeTOQMIBLTP. ['0TOBUTH mpoOy Ui aHa/M3a, COCTABIATH
CXEMbl aHaju3a, MPOBOJUTH KOJMYECTBEHHBIM aHAINW3 BEIIECTB, B Ipejaeiax HCIOIb30BaHUS
OCHOBHBIX MPHUEMOB U METOJIOB, MPEAYCMOTPEHHBIX HporpamMmMoil. CTpouTh rpaalyHMpOBOYHBIH
rpaduk. [IpuMeHSTH TMOJIyd€HHBIE 3HAHMUS [UI1 aHAIW3a [POMBIIUICHHBIX, NPUPOIHBIX,
OpraHMYEeCKUX U OMOJIOTHYECKHX OOBEKTOB.

Baagers: Metoaukamu aHanu3a GU3NYECKHX U XMMHYECKUX CBOMCTB BEIIECTB Pa3IMYHON
npupoabl. HaBblkaMHM  BBIIIOJIHEHHS HCXOJHBIX BBIYUCIEHHUN, UTOTOBBIX pacyeToB ¢
HCI0JIb30BAHUEM CTAaTHCTUYECKON 00pabOTKU pe3ylbTaTOB KOJIMYECTBEHHOTO aHAIN3a.

Bomnpocsl k Teme:

1. Jlnsg yero HEOOXOIUMO 3HATH CIIEKTPATBHYIO XapaKTEPUCTUKY OKPAIICHHOTO COCTUHEHUS?
B uem oTinune Takux XapaKTepUCTHK, KaK MaKC. A U ONTUM. A?

2. Hayewm ocHOBaH mpHUHIKIT BHIOOPA ONTUMAILHOTO CBETOMUILTpA?

Kaxoit crioco0 onpeieneHuss KOHIEHTPAIUH JKelie3a UCTIOIb3YeTCsl B TaHHOH paboTe?

4. Kak rotoBTt cTaHAapTHBIE PaCTBOPHI AJIs TOCTPOEHUS KaTHOPOBOYHBIX IPaQUKOB?

W

JladopaTtopnas paGora Ne 11. Onmnpeaenenue coaepKaHHsi HOBOKaWMHA C

HCI0JIb30BAHUEM KAJIMOPOBOYHOIO rpaduka.
eab paboThI:

1. 3akpenutb HaBBIKU PabOTHI HA (POTOIIEKTPOKOJIOPHUMETPE.
2. Hayuutbes omnpenensiTh KOHUEHTPALMU aHAJIU3UPYEMbIX BELIECTB B JIEKAPCTBEHHBIX
npenapaTax no KauOpoBOYHOMY I'paduky.

Conep:xanue padoThbI:
[Ipuroropnenue pacTBOpa CpaBHEHUSI.
2. TlocTpoeHue kamMOPOBOYHOTO Tpaduka.
3. IlpuroroBieHue UccieIyeMoro pacTBopa. BeinoiHeHre aHamm3a.

Pe3yabTarsl 1adopaTopHoil padorbl: OTYET NPEIOCTABISAETCS B MUCbMEHHOM BUJIE U
JOJKEH COJepXaTh KpaTKoe OMHCaHHWE XoJa pPaldOThl, PACYETHYIO 4YacTh, KaIUOPOBOYHBIN
rpaduK U BBIBOJIBI 11O paboTe.

B pesynbraTe BeIMmoHEHNUS 1a00paTOPHOI pabOTHI CTYIEHT TOJKEH:
3naTh: CymHOCTh POTOMETPUYECKOTO MeToda aHanu3a. [lopsmgok paGoThl M BHITOTHEHHS

=

n3mepenus Ha POKe.

YMmerb: Cobuparh mpocTeWlMe YCTAHOBKM Ui TPOBEAEHUS (POTOMETPUUYECKUX
onpeneneHuil. BeiOupare ktoBeTy U cBeTouibTp. I'0TOBUTH MpoOy Ul aHaiIM3a, COCTaBIATH
CXEMBbl aHajJu3a, MPOBOJUTH KOJMYECTBEHHBIM aHAJINW3 BEIECTB, B IpeAeiax HCIOIb30BaHUS
OCHOBHBIX NPUEMOB U METOJIOB, MPEAYCMOTPEHHBIX IporpamMMoil. CTpouTh rpaiyMpOBOYHBIN
rpa¢puk. I[IpUMeHATh TMOJydeHHBIE 3HAHUS Ui aHaliM3a MPOMBIIICHHBIX, MPUPOIHBIX,
OpPraHUYeCcKUuX U OMOJIOTUYECKUX OOBEKTOB.

Baaners: MeroankaMu aHanu3a (GU3NYECKUX M XMMUYECKHX CBOMCTB BEIIECTB Pa3IMYHON



IIpHUpOAbI. HaBbikamMu  BBITIOJTHEHHS HCXOOHBIX BBIHHCHCHHﬁ, HTOTI'OBBIX pPACUCTOB C
UCIIO0JIb30BAHUEM CTATUCTUYECKON 00pabOTKU pe3yIbTaTOB KOJMUECTBEHHOTO aHAIN3a.
Bonpocs! k Teme:

1. Kakue MeTop! MOJIEKYIIPHON CIEKTPOCKOITUN OCHOBAHBI Ha MPOIECCAX CBETOTOTIIONICHHUS,
CBETOpACCESHbS U CBETOMCITYCKAHUS?

2. Cdopmymupyiite 3akon byrepa-JlamOepra-bepa. YcioBusi coOmoneHue 3akoHa byrepa—
JlambepTa—bepa.

3. Kak ompenenstor koHueHTpanuio ¢emectBa (HOTOMETPUIECKAM METOJIOM, HCIOIb3Ys
CpelHee 3HAaYeHHE MOJIIPHOTO KO3 (HUIIMEHTA CBETOTOTIIOICHUS ?

4. CymHOCTh  (OTOKOJOPHUMETPUYECKOTO  METO/a aHamM3a C  HUCIOJIb30BaHUEM
KaJTMOPOBOYHOTO TpadukKa.

5. Kak BbIOpaTh [MHY BOJHBI i (doTtomeTpudeckux omnpeneneHuil? Kak BbeiOupanu
CBETO(QWIBTP MPH OINpPEIEICHUH HOBOKanHa?

6. Kak rotoBuTcs pacTBOp CpaBHEHHS U HCCIETyEMBIN PacTBOpP?

JlaGoparopnasi padora Ne 12. OnpenejieHue colepKaHus JIeBOMHUIETHHA €
HCI0JIb30BAHMEM CTAHAAPTHOrO 00pa3iua.
eab paboThI:
3aKpenuTh HaBBIKK padOThI Ha (POTOIIEKTPOKOIOPUMETPE.
HayLH/ITI)CSI ONpeACIATh KOHHOCHTPALWUHU aHaJIU3UPYEMBIX BCHICCTB B JICKAPCTBCHHBIX
npernapaTax ¢ UCIOJIb30BaHUEM CTaHJAPTHOTO 00pasla.
Conepxanue padoTbl:
[IpuroToBreHue uccaeayeMoro pacTBopa.
BemonHenne anamsa.
KOHTpOJIBbHBII OTIBIT.
[IpuroroBneHne CTaHIapTHOTO PACTBOPA JIEBOMUIIETHHA.
Pacyer koHIIeHTpalK HCCIeayeMOro BEIeCTBa B PaCTBOPE.
Pe3yabTarsl gaboparopHoii padorbi: OTYET NPEAOCTABISACTCS B MHUCbMEHHOM BHUJIE U
JOJIKEH COoAepKaTh KpaTKOE OMUCAaHUE X0/1a pabOoThl, paCUETHYIO YacTh U BBIBOJBI IO paboTe.
B pesynbrate BInoaHeHUs 1a00paTOPHOI pabOThI CTYAEHT TOJIKEH:
3naTh: CymHocTh (OTOMETpUYECKOro MeToda aHanu3a. [lopsmgok paGoThl M BBIMOIHEHHS

N
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m3Mepenuss Ha ODOKe. Cnocol ompenesneHuss BelIeCTBAa C MCIOJB30BAaHHEM CTaHIAPTHOTO
oOpasria.

YMmerb: Cobuparb mpocTellne YCTaHOBKM Ui HIPOBEICHUS (OTOMETPUUECKHX
onpeneneHuil. BeiOupare ktoBeTy u cBeTomibTp. 1'0TOBUTH IpoOy A aHAIN3a, COCTAaBIATh
CXEMbl aHajJu3a, NPOBOJUTH KOJMYECTBEHHBIM aHAJINW3 BEIIECTB, B IpeAeiax HMCIOJIb30BaHUS
OCHOBHBIX IIPUEMOB M METOJOB, NPEAYCMOTPEHHBIX Iporpammoil. IIpuMeHATs noydeHHbIE
3HaHUS s aHAJIM3a IPOMBIIIJICHHBIX, IPUPOIHBIX, OPTraHUYECKUX U OMOJIOTHYECKUX OOBEKTOB.

Baapers: Meroankamu aHanu3a (GU3MYECKUX M XMMUYECKHX CBOMCTB BEIECTB Pa3IMYHOMN
npuponabl. HaBblkamMy  BBINIOJIHEHHS HCXOIHBIX BBIYMCIICHHWN, HWTOTOBBIX pacdyeToB ¢
HCIOJIb30BAHUEM CTaTUCTUYECKOH 00pabOTKH pe3yabTaTOB KOJUYECTBEHHOTO aHAIIN3A.

Bomnpocsl k Teme:

1. Yro Ha3zbBaeTcsd KOAPPHUIMEHTOM IPOMYCKAaHUS M ONTHYECKOW IIOTHOCThIO? B Kkakmx
npeaenax U3MEHSI0TCS 3TH BETUYNHBI?

2. KakuMm ypaBHEHHEM BBbIpaKaeTCcsi OCHOBHOHM 3akoH cBeTomnoruyonieHust byrepa-JlamGepra-
bepa?

3. Kakue ¢axkTopsl MOryT NpPUBECTH K HApyLIECHHIO JMHEHHON 3aBHCHUMOCTH ONTHYECKOMN
IUIOTHOCTH OT KOHIIEHTPAILIUHU pacTBopa’

4. KaxoB ¢usnueckuii cMbIci MoJIsipHOTO K03 duimenta normnomeHus? OT kakux (GpakTopos
OH 3aBUCHT?

5. Kak ompenensioT KOHIEHTPALUIO BellecTBa (OTOMETPUYECKHMM METOJIOM C MOMOIIBIO
OJTHOTO cTaHgapTa? YKa3aTh HEJJOCTATKH U JJOCTOMHCTBA 3TOTO METO/1a.



6. IlpuBenute Gpopmyiny pacuera UCCIEAyeMOTO oOpasia.

JladbopaTopHasi paGora Ne 13. JxcTpaknuoHHO-(OTOMETPUYECKOEe OIpeeieHHe
MoJIn0/IeHa B pacTBOpax.
Hean padoThi:

Hayuuthcss omnpenensiTh KOMIIOHEHTBl pacTBOpa 3KCTPAKIHUOHHO-(POTOMETPUYECKUM
METOJIOM.
3aerHI/ITI) HAaBBbIKH SKCTparupoBaHUA.

Conepxanue padoThbi:

1. Pacuer oObema pacTBOpa, COAEPIKAIIETO OIPENECICHHOE KOJMYECTBO aHAIU3UPYEMOTO
BEIIECTBA

DKCTparupoBaHKe U aHAIHU3 UCCIIEAYEeMOTO PacTBOpa.

3. TMoctpoenue rpagynpoBOYHOTO TpaduKa.

4. Pacyer KOHIICHTPALMU MOJIMO/IEHA B UCCIIEAYEMOM PacTBOPE.

Pe3yabTaThl abopaTopHoii padorbl: OTYET NPENOCTABISAETCS B MHUCHMEHHOM BHUIE U
JOJDKEH COJIepKaTh KPaTKOe OINMCaHHWe XoJa paldOThl, pacdyeTHYI YacTb, T'PaayHpOBOYHBIN
rpaduk 1 BBIBOJBI IO padoTe.

B pe3ynbraTe BInoiHEeHNs J1a00paTOpHOI pabOThI CTYAEHT TOJIKEH:
3narb: CymHocTh poToMeTprueckoro Meroaa aHammu3a. [Topsgox pabOThl U BBHIMTOTHEHUS

N

n3mepenus Ha DOKe.

Ymern: CoOuparh mpocTedllIne YCTaHOBKM JUISl MPOBEACHHUS  (POTOMETPUUYECKUX
onpeneneHuid. BeiOupare KioBeTy U CBETOPMIBTP. ['0TOBUTH MpoOy A aHaIu3a, COCTABJIAThH
CXeMbl aHaJHM3a, MMPOBOJIUTH KOJHUYECCTBEHHBIM aHAM3 BEIICCTB, B Ipejaeiax HCIOIb30BaHUS
OCHOBHBIX MPHEMOB U METOJIOB, MPEIYCMOTPEHHBIX Mporpammoil. CTpoUTh rpalyHpOBOYHBIMA
rpaduk. [IpUMeHSTH TMOJIydeHHBIE 3HAHMS [UIS aHalIM3a [POMBIIICHHBIX, PUPOJIHBIX,
OpraHMYEeCKUX U OMOJIOTHYECKHX OOBEKTOB.

Baanersb: Metonukamu aHanu3a GU3HUECKUX M XUMHUUECKHX CBOWCTB BEIIECTB PA3TUIHON
npupoabl. HaBblkaMH  BBIIIOJIHEHHS HWCXOJHBIX BBIYUCICHUH, UTOTOBBIX pacyeToB ¢
HCIOJIb30BAHUEM CTAaTUCTUYECKOM 00pabOTKM pe3yabTaTOB KOJUYECTBEHHOTO aHAU3A.

Bonpocsl k Teme:
1. TIlpuBemute kinaccu(UKALMIO CIEKTPAIbHBIX METOJOB B 3aBHUCHUMOCTH OT JJIMHBI BOJIHBI

(4acTOTHI) MaAIOMIET0 HU3TyICHHUS.

2. B dyem pasznmuume: a) SMUCCHOHHBIX M aOCOPOIIMOHHBIX METOJIOB, B) aTOMHOW U

MOJIEKYISIpHOH criekTpockonuu? [IpuBeante mpruMepsl pa3HOBUIHOCTEH STUX METOJIOB.

3. B uyem otmnuume crnekrpogoromMerpa OT (POTOIIEKTPOKOJOPUMETPOB, OJIHOTYUEBBIX

pUOOPOB OT ABYXJIYUEBBIX (IPUHIIUIHAIBEHBIE CXEMBbI)?

D013 PeKT Kak 0CHOBA POTOIIEKTPOKOIOPUMETPHIECKOTO METO/IA.

du3nvecKuil CMBICII MOJISIPHOTO KO3 duimenta abcopOomuu.

Kak ompenensioT KOHIEHTpPAIMIO BellecTBa (POTOMETPUUYECKUM METOJOM, HCIOJIb3Ys

cpeaHee 3HaYeHHE MOJIIPHOTO KO3 (UIIMEeHTa MOTrTIOeHUs?

7. Kak mpoBOIUTCS 9KCTparupoBaHue MOJIUOACHTHOIIMAHATHOTO KOMILIIEKCa, IIPEUMYIIECTBA
JaHHOTO MeToa?

8. B deM cymHOCTh METOAA TPaJyuPOBOYHOTO I'padika U KaKOBBI €r0 0COOEHHOCTH.

o aks

Tema 4. XpomaTorpadpuueckne MeToab! aHAIH3A.
JlabopaTopnasi paGora Ne 14. TonkocsjoiiHas xpomartorpadusi. Beinesenue u
onpeeseHue KaAMHs B BOJe.
Hean padoThI:
1. OcBouTh HaBBIKU TOHKOCIOWHOM XpoMarorpaduu.
2. HayuuTbcs TOTOBUTH HCCIEyeMYIO TPOOY K XpOMOTOTpagpOBaHHUIO.
Coaepixkanue padoThbI:
1. IIpurotoBneHne pa30aBICHHOIO CTAHIAPTHOTO PACTBOpa KaJMHUsL.



2. DKCTparupoBaHue KaJaMus U MOATOTOBKA UCCIIETyeMOi MpoObI K XpoMaTorpadupoBaHUIO.
3. XpomarorpapupoBaHue pacTBOPOB.

Pe3yabTaThl sadoparopHoii padorbl: OTUeT NpeOCTaBISETCS B MUCbMEHHOM BHJE U
JOJIKEH COAEPKATh KPAaTKOE OMMCAHUE X012 Pa0OTHI, pAaCYCTHYIO YaCTh M BBIBOJIBI IO paboTe.

B pesynbrate BIMOTHEHUS 1a00paTOPHOI paOOThI CTYACHT TOJIKEH:

3unarb: CymHOCTh XpoMaTorpauyeckoro MeTOoJa aHaliu3a, OCHOBHBIC IOHATHUS U
onpeneneHust Mmetoaa. CyImHOCTh TOHKOCIOWHOUW XpoMaTorpadum.

Ymern: ToTOBUTH TpOoOYy il aHanmmW3a, COCTABISITH CXEMBbl AaHAIW3a, IPOBOJUTH
KOJIMYECTBEHHBIN aHAJIU3 BEIIECTB, B IIpeiesiaX UCIIOIb30BaHUsI OCHOBHBIX MPUEMOB U METOJIOB,
MPeAYyCMOTPEHHBIX  TporpaMmoil.  [IpuMeHATs  Mody4YeHHBbIE  3HAHUSA IS aHajIu3a
MIPOMBIIIIJICHHBIX, TPUPOJIHBIX, OPraHUYECKUX U OMOJIOTUIECKIX OOBEKTOB.

Baanersb: Metonukamu aHann3a GU3NUECKUX U XUMUUECKHX CBOWCTB BEIIECTB PA3TMYHON
npupoasl. HaBblkaMy  BBITIOJHEHHS UCXOJHBIX BBIUYMCICHUW, WTOTOBBIX PAacueTOB C
WCIIOJIb30BAHUEM CTATHCTUUECKOW 00pa0OTKHU Pe3ybTaTOB KOJIUYECTBEHHOTO aHATN3A.

Bomnpocsl k Teme:

CymHocTs XpoMaTorpagueckoro MeToja aHajIn3a.

AncopOuusi, e€ BUABI U METOJIbI OTPE/IETICHHUSL.

[ToaBwxkHas 1 HENMOABMXKHAS (a3a, SIIOIHT — AAlTe ONpPeIETICHUE STUM HOHATHSM.
CyIIHOCTh TOHKOCJIONHON Xpomarorpaduu.

Kakwue pacTBOpbI MOKHO UCHIOJIB30BaTh B KaUE€CTBE MOIBUKHOM (a3pl?

Kakue TpeboBaHus MpeabABISIOTCS K HEMOABHKHOM (aze?

Kak onpegensitor Rf B meroge TCX? Ot yero 3aBUCHUT 3Ta BEJIMYMHA U KaKUE YCIOBHS
HY)KHO TOJ/IEP>)KUBATh MMOCTOSHHBIMU NPU MPOBEACHUHN IKCIIEpUMEHTa?

8. Kak MOXHO onpenennTh KOHLEHTPAUN KOMIIOHEHTOB CMECH ITOCJIE Pa3/IeIeHUs] METOA0M
TCX?

Noak~wdpE

Tema 5. Kunernyeckue MeToabl aHAJIM3A
JlaGoparopHas padora Ne 15. OnpeaesieHue ko0aabTa B pacTBope.
eab paboThI:

Hayuuthcs onpeaensiTe KOHIEHTPALMIO BEIIECTBA B PACTBOPE KUHETUYECKUM METOJIOM.

2. OcBouTh HaBBIKHU 00pabOTKM pe3yabTAaTOB aHaIM3a C HCHOJIB30BAaHUEM HWHTETPAIBLHOTO
BapUaHTa KUHETUYECKUX METO/IOB.

Conep:xxanue padoTbI:

1. Tloctpoenue rpaayupoBOYHOrO rpaduka.
2. AHanu3 uccienyemMoro pacTBopa.

PesyabTarsl J1aboparopHoii padorbl: OTUeT NpPEeJOCTaBISETCS B MUCbMEHHOM BHJE U
JOJKEH COJIep’KaTh KpaTKoe OINMCaHWe XoJa paboThl, pacyeTHYIO YacTb, I'PagydpOBOYHBIN
rpaduK U BBIBOJIBI 11O paboTe.

B pesynbraTe BInoIHEHU J1a00paTOPHOI pabOThI CTYACHT IOJIKEH:

3uarh: CymHOCT, KHHETHMYECKMX METOJOB aHaln3a, OCHOBAaHHBIX Ha YYEHUH O
XMMHYECKOM PaBHOBECUHU, XUMUYECKOM KMHETHUKE U KaTalu3e.

Ymern: CobupaTe TpoCTeillline yCTAaHOBKU JUIA TPOBEACHUS ompeneneHuil. ['0ToBUTH
poOy JUTsl aHAJIKM3a, COCTABIISITh CXEMbl aHAIN3a, IPOBOAUTH KOJUYECTBEHHBIN aHAlIN3 BEIECTB,
B IIpe/esiax MCIOJIb30BAHUS OCHOBHBIX NPUEMOB U METOJIOB, MPEAYCMOTPEHHBIX MPOTPAMMOMN.
Crpouts rpanyupoBouHbli Tpaduk. [IpuMeHSITH TNOJMY4YeHHbIE 3HAHUS JUIA  aHajdu3a
MIPOMBIIIITIEHHBIX, TPUPOJAHBIX, OPraHUUECKUX U OMOIOTHYECKIX 0OBEKTOB.

Baagers: Metonukamu aHann3a GU3NYECKHX U XMMHYECKUX CBOWCTB BEIIECTB Pa3IUYHON
npupoasl. HaBblkaMM  BBINOJHEHUS HMCXOAHBIX BBIYUCICHHUH, MTOTOBBIX pacyeToB ¢
HCIOJIb30BAHUEM CTAaTHCTUYECKON 00pabOTKU Pe3yabTaTOB KOJUYECTBEHHOTO aHAIM3A.

Bomnpocsl k Teme:

1. Tloyemy B KMHETHYECKHX METOJaX HauOOJIee YacTO HMCIOJB3YIOT KaTATUTUYECKUE PEaKIIUH,

B KOTOPBIX ONPEIEIIEMOE BEIIECTBO SIBISIETCS KaTaau3aTopom?

=



2.

3.

Kakue Qu3nKo-XxuMHUYECKHEe METOJbl Yallle BCETr0 MPUMEHSIOT Uil PEerucTpaldil CKOPOCTH
WHJMKATOPHBIX PeaKIuii U mouemy?

Jns  ompeneneHus KoOalbTa HCHONB3YIOT PEAKIHI0 OOECIBEYMBAHMSA — alu3apuHa
MEPOKCHIOM  BOJOpoJa B  mIeJoyHOM  pactBope. Ilouemy gns oOpaboTku
AKCMEPUMEHTATBHBIX TaHHBIX TPUMEHSIOT HHTETPATbHBIN BAPHAHT KUHETUICCKIX METOJIOB?

8. TEMATHUKA KYPCOBBIX, KOHTPOJIbHBIX PABOT, PEOEPATOB
HE IIPEyCMOTPEHBI IPOTPAMMOM.

9. MIEPEYEHB BOITPOCOB K 3AUYETY U DK3AMEHY

a) IEPEYEHDb BOITPOCOB K 3AYETY

3ayeT BO BTOPOM ceMecCTpe MPOBOJIUTCS IO Pe3yJIbTaTaM BBITIOJHEHUS JTa0OPATOPHBIX

pabor.
0) IEPEYEHb BOITPOCOB K DK3AMEHY

1.

2.

10.

11.

12.

13.

14.

15.

3agaun U MeETOoAbl aHauuTH4ecko xumuu. OCHOBHBIE pa3/ielbl COBPEMEHHOU
AHAIUTHYECKOW XUMHUH.

Knaccudukanus 1 HOMEHKIaTypa XUMHYECKUX U (PU3UKO-XUMHYECKUX METOJIOB aHaIHM3a
B COOTBETCTBHHM C  PEKOMEHJANMsIMU MEXIyHapOJHOTO COK03a TEOPETUUECKOW U
npukianHoit xumun (MIOTTAK).

Pexomennarmuu MIOTTAK 1o 3ammcu mpuHATHIX 0003HaYeHUH U TpaduaecKoMy TIPeICcTaB
JICHUIO SKCTIEPUMEHTAIBHBIX JaHHBIX.

3amaun ¥ BBIOOpP MeETOJa OOHApYKEHUS W WIACHTU(UKAIMH XUMUYECKUX COCTUHEHUH.
JIpoOHBII ¥ CHCTEMAaTHYECKUI aHAH3.

MUKpPOKPUCTAIUIOCKOTIMYECKUH ~ aHallM3, MHPOXMMHYECKUN aHamu3 (OKpalIuBaHUE
IJIaMEHHU, BO3TOHKA, 00pa30BaHME MEPIIOB).

KanenpHblil aHanu3. AHaIW3 paCTUPAHUEM MOPOIIKOB.

OcCHOBHBIC  CTaMM  XUMHYECKOTO aHaim3a. IloaroroBka oOpasia K aHAIM3Y.
[IpenacraBuTenbHOCTh MPOOBI; Mpobda W OO0BEKT aHaNM3a; Mpoda W METOJ aHalu3a.
CriocoObl TOJTy4eHHs] MPEICTAaBUTEIbHON MPOOBI TBEPHABIX, KUAKUX H Ta3z000pa3HbIX
BemecTB. OT0Op MPoO rOMOT€HHOTO U IeTEPOr€HHOTO COCTaBa.

OcHoBHbIE crnocoObI TMepeBoaa MpoObl B GopMy, HEOOXOAMMYIO IJii IJAaHHOTO BHUIA
aHaJM3a: pacTBOPEHUE B PA3IMYHBIX Cpelax; CIIEKaHue, CIUIABJICHHUE, Pa3JIOKEHUE IO
JNEHUCTBUEM  BBICOKMX  TEMIEpaTyp,  JaBJIEHHs, BBICOKOYACTOTHOIO  pa3psja;
KOMOMHUPOBAHUE pPA3IUYHBIX TPUEMOB; OCOOEHHOCTH PAa3JIOKEHUS OPraHHMYECKUX
COEIMHEHUI.

OcHOBHBIE METO/bI pa3/IeIeHUs U KOHLIEHTPUPOBAHUS (METOIbI HCTIAPEHUS, SKCTPAKIIHS,
n3buparenpHasi ajncopOIus, OTroHKa (AUCTUJUIALIMSA, BO3TOHKA), 30HHAs IIJIaBKa,
ANEKTPOXUMHUYECKUE U XpOMaTorpapruieckue MeTo/Ibl), UX POJIb B XUMUYECKOM aHAIM3E.
Meroapl ocaxJaeHuss U coocaxjeHus. [IpumeHeHne HeOpraHM4ecKuX M OPraHMYeCKUX
peareHToB Il ocaxJaeHus. KOHUEHTpUpOBAaHHE MHUKPOAJIEMEHTOB COOCAXKJEHHWEM Ha
HEOPraHMYECKUX M OPraHUYeCKUX HOCUTENSAX (KOJIEKTOpax).

Meroasl 3kcTpakuuu. TeopeTMueckue OCHOBBI METOJOB. 3aKOH paclpeiesieHHUs.
Knaccudukarus s3KCTpaKIIMOHHBIX MTPOIECCOB.

CkopocTh  3KCTpakuuu. THUMOBl 3KCTPAKIUMOHHBIX CHUCTEM. YCIOBUSA HKCTpPaKUUU
HEOPraHMYeCKMX W OpraHuyeckux coeauHeHuil. Ilpupoga wu  xapakrepucThka
JKCTPareHToB.

Meroa aHanu3a BeIIECTBa, OCHOBHbIE XapaKTEPUCTHUKHA METOJOB aHalu3a. Meroauka
aHanu3a. Buabl u sTansl aHanusa.

KauecTBeHHBIN U KOMYECTBEHHBIN aHAIN3. XUMHUYECKUE, (PU3HUecKue U OMOIOTUYECKUE
METO/Ibl aHanu3a. Makpo-, MUKpPO- U YIIbTPAMUKPOAHAJIU3.

OcHoBHBIE TpeOOBaHHS K METOJAM aHalM3a: Mpeaen OOHapyXKeHHs, H30HpPaTEIbHOCTD,
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25.
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cneuu(UIHOCTD, IPABUIBHOCTD, BOCIIPOM3BOAUMOCTD, 3KCIIPECCHOCTb.

THUIbI AHAIMTUYECKUX PEAKLIUN U PEareHTOB.

XapakTepucTUKa  YYBCTBUTEJIBHOCTHM  AHAIMTUYECKUX  peakuuii  (IpenesbHoe
pa3baBieHHe, TpeAeibHAas ~ KOHLUEHTpAIMs, MHHAMAIbHBIA 00BEM  IpEAeibHO
pa30aBIECHHOTO pacTBOpa, Mpenen OOHapyKEHHUs, IOKa3aTelb YyBCTBUTEIHHOCTH).
CriocoObl MOBBIIICHUST 9YBCTBUTEIBHOCTH U H30UPATEIBHOCTH METOOB.

OcCHOBHBIE TUIIBI XUMUYECKUX PEaKIUi B aHATUTHUYECKOM XMMHH: KHUCIOTHO-OCHOBHBIE,
KOMIUIEKCOOOpa30BaHMs, OKHCJICHUSA-BOCCTAHOBJICHUS.  VICmosib3yeMble  MPOIECCHI:
OCaX/ICHUE-PaCTBOPEHHE, IKCTPAKIIHUS, COPOIIHSI.

KoHncranTs! paBHOBECHS peaxkuuit u IIPOLIECCOB: TEPMOJUHAMHYECKas,
KOHLIEHTPALIMOHHAS U YCJIOBHAS! KOHCTAHTHI PABHOBECHSI.

CkopocTh peakuuié B XHMHYECKOM aHanuze. DakTopbl, BIUSIOUIME HA CKOPOCTb.
Karanuzatopbl, ”HTHOUTOPBI. ABTOKAaTaTUTUYECKUE PEAKLINH.

Baxkneiiue opraHudeckue peareHTbl, IpUMEHsIeMble Il OOHAPY)KEHUsI U OTIpeAETICHUS
MOHOB METAJIJIOB, JJIi MACKHPOBAaHUS U JIEMAacKUpOBaHUs, pas3zaeneHus. Bo3zmoxxHOCTH
WCII0JIb30BAHUS OPraHUYECKUX PEareHTOB B Pa3IMYHBIX METOJaX aHaJIN3a.

KoncranTa pacnpenenenus. CreneHb U3BJIEUEHUs. Y CIOBHS pa3/ieIeHHs JIByX BELIECTB.
Bnusinue pa3nuuHbIXx (QakTOpOB HA MPOLECCHl IKCTPAKIMHU: 00bEM SKCTpareHTa, YUCIIO
skcTpakumii, pH cpenst u T.1.

Metonpl BblEI€HMS, pa3feieHUs] U KOHILIEHTpUpOBaHUS. PasneneHne cOmocTaBUMBIX
KOJIMYECTB AJIEMEHTOB U OT/AEJICHUE MAJIBIX KOJIMYECTB OT OOJIBILINX.

CoBpeMeHHbI€ MPEJICTABICHUS 0 KUCI0TaX U 0OCHOBaHUsX. Teopust bpencrena-Jloypu.
PaBHOBecHe B cucTeMe KUCIIOTa - CONPSKEHHOE OCHOBAaHUE - pacTBOpHUTeNnb. KoHcTaHTHI
KHCJIOTHOCTH M OCHOBHOCTH Y MX ITOKA3aTEIH.

Teopus JleOas-Xrokkens. OOmas KOHIEHTpalWs W aKTUBHOCTh HOHOB B PacTBOpE.
Koaddurmentsr aktuBHoctu. MoHHas cuina pactBopa. BiusHue MOHHOW CHIIBI pacTBOpa
Ha KO3(pPHUITMEHTHI aKTUBHOCTH MOHOB.

Brruncnenust pH pacTBopoB KUCIOT U OCHOBAHUM, MHOTOOCHOBHBIX KHCJIOT U OCHOBAHHU,
CMECHU KHUCIIOT U OCHOBAaHHMII.

Kucnotuele n ocHOBHBIE CBOMCTBa pactBoputeneid. [IpoTosmThueckne paBHOBECUS B
BoJie. KoHcTaHTa aBTONPOTOIN3A.

Biusinue npupoasl pacTBOpPHUTENS HA CHILy KUCIOTHI U OCHOBaHWs. Husenupyromuii u
muddepenuupyronuii 3hHEKTH pAaCTBOPUTEISL.

KuciotHo-ocHOBHOE paBHOBECHE B MHOTOKOMIIOHEHTHBIX CHCTEMaX.

I'mpponus. KoHcTaHTa U CTeNeHb THAPOJIN3a.

BriBog Gpopmynbl [uig pacuera 3HaueHU pH pacTBOpoB colieit MOABEPTIINXCS THAPOIU3Y
110 AHUOHY.

BriBog Gpopmyibl uig pacuera 3HaueHU pH pacTBOpoB colieit MOABEPTIINXCS THAPOIU3Y
10 KaTUOHY.

BoiBog Gpopmynbl uig pacuera 3HaueHUN pH pacTBOPOB colield MOABEPIIINXCS TUIPOIU3Y
110 KATUOHY U aHUOHY.

Bydepnbie pacTBopsl 1 ux cBoiicTBa. Beruncnenue pH 6ydepHbIx pacTBopoB: OydepHbie
CHCTEMBI, COJIepKalle CI1a0yIo KUCIOTY U €€ COJlb, ClIaboe OCHOBAHHE U €€ COJIb.
Bbydepnas emxocTs. Mcnonb3oBanue OydepHBIX CUCTEM B aHAIIU3E.

Knaccugukanuss MeTo 0B KOJMUYECTBEHHOTO aHaiu3a. TpeOoBaHMs, MpeabsBIIsIeMble K
peakuusaM B KOJTMUYECTBEHHOM aHAJIM3E.

OCHOBHBIE TIOJIOXKEHUsI TUTPUMETpUUYEecKoro aHanau3a. OCHOBHbIE MOHSATHS (AJIMKBOTA,
TUTPAHT, THUTPOBAHHUE, TOYKA OHKBUBAJICHTHOCTH, KOHEYHAs TOYKAa TUTPOBAHMUS,
WHJIUKATOp, KpUBas TUTPOBAHMS, CTENEHb OTTUTPOBAHHOCTH, YPOBEHb THUTPOBAHUS).
TpeGoBanusi, MpeAbABISEMBIC K PEAKIIUSM B TATPUMETPUUECKOM aHATIN3E.
Knaccupukanuss  MeTOIOB  TUTPUMETPHUECKOI'O  aHalu3a:  KHCIOTHO-OCHOBHOE,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHOE,  OCAJUTEIBHOE,  KOMIUIEKCUMETPUYECKOE U
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KOMIIJIEKCOHOMETPUUYECKOE TUTPOBAHHUE.
OCHOBHBIE TPUEMBl TUTPUMETPUUECKUX OTPEACICHUI: mpsiMoe, oOpaTHOE, KOCBEHHOE
tuTpoBanue. CrocoObl onpeaeneHust (OTAeIbHBIX HAaBECOK, AIMKBOTHBIX 4aCTeH).
CriocoObl  BBIp@KEHHMST KOHICHTpAlMid B THUTPUMETPUUYECKOM aHaiu3e (MOJspHas
KOHLIEHTpALUs, MOJIApHAas KOHLIEHTpalMsl SKBUBAJIECHTA, TUTP, TUTPUMETPUUYECKUI
(dakTop mepecuera (TUTP IO ONMPEACTICMOMY BEIIECTBY), MOTPABOYHBIN KO3(PHIIHEHT).
PeakTuBbl, npuMeHsieMble B TUTPUMETpPUUECKOM aHanu3e. llepBuuHBIE CTaHIApPTHI,
TpeOoBaHus K HUM. PukcaHanbl. BropuyHble cTaHIapThI.

MeTo bl YCTaHOBJICHUS KOHEYHOU TOYKHU TUTPOBAHUS (BU3yasbHbIE,
MHCTpYMEHTAJIbHbIE). BU/ibl KPUBBIX TUTPOBAHUS U HNPUHLUIBI UX MOCTpoeHUs. CKauok
TUTpOoBaHUA. ToUYKa S5KBUBAJIEHTHOCTH U KOHEYHAsI TOUKA TUTPOBAHMUS.

Tunosble pacueTsl B TUTPUMETpPUUYECKOM aHainu3e. Pacuer macchl CTaHAAPTHOTO
BEIECTBA, HEOOXOIMMBIH JUIsl IPUTOTOBIICHUSI TUTPAHTA.

Pacuer koOHLEHTpalMu TUTpPaHTA MpPHU €ro CTaHJapTU3aluu. Pacuer macchl U MaccoBOU
JIOJIU OTIPENIESIEMOTO BEIECTBA MO Pe3yIbTaTaM TUTPOBAHMUSL.

Kucnorno-ocHoBHoe TuTpoBaHue. CymHOCTh MeTo/1a. OCHOBHBIE PEAKIIMH U TUTPAHTHI
MeTo1a. THUIbI KUCIOTHO-OCHOBHOTO TUTPOBAaHUS (AL[UAUMETPHS, aJTKATUMETPHS).
WNuaykanus KOHEYHOW TOYKH KHCJIOTHO-OCHOBHOTO THTpoBaHMs. MHIMKaTopbl MeTona
KHCJIOTHO-OCHOBHOTO TUTpOBaHus. TpeboBaHus, NpeabsBIsieMble K HHAUKATOPaM.
MexaHu3M  W3MEHEHHS OKpacKd  KHCJIOTHO-OCHOBHBIX  MHAMKATOPOB:  HOHHAafi,
XpoMooOpHasT U HOHHO-XpOMO(OpHasT TEOPUH HHAMKATOPOB KHCIOTHO-OCHOBHOIO
tutpoBanusa. MHrtepBan pH mepexona oxpacku mHamkartopa. [lokasartenbs THUTpOBaHUA
(pT). IIpaBusio BIOOpa MHAMKATOPOB.

KpuBbie KHCIOTHO-OCHOBHOTO THUTpPOBaHHUS. BbIiOOp HWHAMKATOPOB TIO  KPHBOM
TUTpoBaHUA. OMNOKH KUCIOTHO-OCHOBHOTO TUTPOBAHHUS.

Pacyer pH Ha pasnuuHbIX 3Tamax THUTPOBAaHMs, NMOCTOPEHHUE WM AHAJIU3 TUIIMYHBIX
KPUBBIX TUTPOBAHUS CHIIBHOM KUCJIOTHI IEJIOYBIO.

Pacyer pH Ha pa3nuuHbIX 3Tamax TUTPOBAHMs, MOCTOPCHHHE W AHAJIW3 TUIIMYHBIX
KPHUBBIX TUTPOBAHUS CHIJIBHOTO U CJIA00TO OCHOBAHMSI — KUCJIOTOM.

Ckauok TUTpoBaHUA. BinsHME BeNWYMHBI KOHCTAHT KHMCIOTHOCTH WM OCHOBHOCTH,
KOHLIEHTPALIMKA KUCJIOT WJIA OCHOBAaHUM, TEMIEPATYpbl, MOHHOW CHJIBI HAa BEIUYHUHY
CKa4Ka Ha KPUBOW TUTPOBAHUS.

KucnotHo-0cHOBHOE TUTpOBaHME B HEBOJHBIX cpefax. Kiaccudukauus pactBoputee,
IIPUMEHSEMBIX B HEBOJHOM TUTPOBAaHUM (IPOTOHHBIE, ANpPOTOHHbIE). OrpaHuyeHue
BO3MOXHOCTEH METOJNOB THUTPOBAaHUA B BOAHBIX pacTBOpax. IIpuMeHeHHE KHCIOTHO-
OCHOBHOTO TUTPOBAHMSI B HEBOJHBIX CpEliax.

THUIBI KOMIUIEKCHBIX COEIMHEHUH, UCIIOIb3YEMBIX B aHAIUTHYECKON XUMUM.

CBolicTBa  KOMIUIEKCHBIX ~ COCOUHEHMM, HMEIOUIME  aHAJIUTUYECKOE  3HAYCHUE:
YCTOHYMBOCTb, PACTBOPUMOCTb, OKpPAacKa, JIETY4eCTb.

Crynenuaroe KOMILIEKCOOOpa3oBaHue. dDaxTopsl, BIIUSAIOLIME Ha
KOMILIEKCOOOpa3oBaHUE.

PaBHOBecHs B pacTBOpax KOMILJIEKCHBIX COeIMHEHUH. KOHCTaHTBI yCTOMYMBOCTH U
KOHCTAHTBhl HECTOMKOCTM KOMIUIEKCHBIX COEIMHEHUH, (QYHKIUS oO0pa3oBaHUs (CpeaHee
JUTaHAHOE YUCIO0), (GYHKIUS 3aKOMIUIEKCOBAaHHOCTH, CTENEHb 00pa30BaHMs KOMILIEKCA.
Y CII0BHBIE KOHCTAHTBI YCTOMYUBOCTH KOMIUIEKCOB.

Bnusiane xoMIuiekcooOpa3oBaHHs Ha pacCTBOPUMOCTb COEIMHEHHMH, KUCIOTHO-OCHOBHOE
paBHOBECHE, OKHUCIIUTEIbHO-BOCCTAHOBUTENIbHBIA TOTEHIMAI CHUCTEM, CTaOWIN3aIUI0
Pa3IMYHBIX CTENIEHEW OKHCIIEHMSI SJIEMEHTOB.

Komnuiekcomerpuueckoe tutpoBanue. CymHocTh MeTona. TpeOoBaHMA K peakuusM B
KoMIutekcuMmeTpun. Knaccugukarus MeTo10B U UX IpUMEHEHHE.

Heoprannueckue u oOpraHudeckue TUTPAHTBl B KOMIUIEKcoMeTpuu. lcnonbszoBanue
aAMHHOTIOJIMKApOOHOBBIX KUCIOT B KOMIIEKCOHOMETPHH.
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TutpanT MeToja, €ro NPUrOTOBJIEHME, cTaHAapTh3auus. llpuMepsl NpakTHYECKOrO
IIPUMEHEHMSI METO/1a KOMILIEKCOMETPUUECKOTO TUTPOBAHUSI.

CriocoObl KOMIJIEKCOHOMETPUYECKOTO TUTPOBAHUA: MpsAMOE, OOpaTHOE, KOCBEHHOE.
CeneKTUBHOCTh TUTPOBAHMS W CHOCOOBI ee ToBbImeHHd. [lorpemHocT W OMHMOKK
KOMIIJIEKCOHOMETPUUYECKOTO TUTPOBAHMSL.

KpuBble KOMIUIEKCOHOMETPUYECKOIO TUTPOBAHUS, UX pPAcCyeT M IOCTPOCHUE, aHAJIU3.
BnusiHue pa3znuuHbIX (PaKTOPOB Ha CKauOK HAa KPUBOM TUTPOBaHUS (YCTOMYHMBOCTH
KOMIIJIEKCOHATOB, KOHLIEHTpAllMM HOHOB MeTalljla U KoMILIeKcoHa, pH pacTtBopa).
NHaukaTopbl KOMIUIEKCOHOMETPUM (METAJUIOXPOMHbBIE HWHAMKATOPBI), MPUHLUI HX
JeWCTBUS; TPeOOBaHUS, MPEABIBISEMbIe K METANIOXPOMHBIM HHIMKATOpaM; MHTEPBaI
W3MEHEHUSI OKpacKU HMHAWKATOpoB. BakHelimne yHuBepcalbHble U cHenu(puyecKue
METaJNIOXPOMHBIE UH/IUKATOPBI.

OKHCANTENEHO-BOCCTAHOBUTEIBHBIE PEAKIIMH B aHATTUTUUECKON XUMHUU.

OnexTpoaHbld mnoTeHnMan. YpaBHeHue Hepucra. CranpapTHbli U (opMaibHBIN
MTOTEHIIUATIBL.

OKHCANTENbHO-BOCCTAHOBUTENbHBIE TOTEHIMANBl peAoKc-nap (peaoKC-MOTEHIIUAIIBI,
AJIEKTPOIHBIE OKUCIUTEIbHO-BOCCTAHOBUTENbHbIE TOTEHIINAIBI).

[ToTennman peakuuu (JIEKTPOABIKYIIAS CUJIAa peakiuu). BausHue anekTpocTaTuyeckux
Y XMMHYECKHUX B3aUMOJICHCTBUM Ha TOTEHIHAI.

CBs13b KOHCTaHTBI PABHOBECUS CO CTaHJAAPTHBIMU MOTEHIIUATAMH.

HampaBrnenne peakiuu OKHCIEHUS U BOCCTaHOBJIEHMs. DakTOpbl, BIMAONIME Ha
HampaBJICHUE OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX peakuuid. [nyOuHa mnpoTexaHus
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUH.

OCHOBHBIE HEOPraHMYECKHE M OPraHMYECKHE OKHCIUTENIM M  BOCCTAHOBUTEIH,
[IPUMEHSIEMBIE B AaHAJIN3E.

OKHCIIUTENTEHO-BOCCTAaHOBUTENbHOE TUTpoBaHue. CymHocTe Meroma. Kiaccudukanus
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX ~METOJOB TUTPOBAHUA. YCIOBHUS IPOBEACHUS
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHOTO THUTPOBAHMSA, TpPEOOBAHUS, TMPEIbSIBISIEMbIE K
peaKkuusM.

Bunel  OKMCIUTENbHO-BOCCTAHOBUTENBLHOTO  TUTpOBaHUsA  (mpsMoe,  oOpaTHoe,
3aMECTUTENBHOE) U PACUEThI PE3yIbTaTOB TUTPOBAHMUS.

NuaukaTopbl  OKUCIUTENbHO-BOCCTAHOBUTENHHOTO  TUTpoBaHus.  Kiaccuduxarms
MHIUKAaTOpOB (0OpaTumbie, HeoOpaTtuMeble). MlHTepBan M3MeHEeHUsI OKpAaCKU WHIMKATOpa.
[IpuMepsl OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIX HMHAUKATOPOB, YacTO IPUMEHSAEMBIX B
aHanu3se (mudenunaMuH, GEHaHTPOJIMHOBASI KUCIIOTA, (DePPOUH U Jp.).

KpuBsbie 0KMCIUTENBHO-BOCCTAHOBUTENBHOIO TUTPOBAHUSA: PACUYET, IOCTPOCHHUE, AHAIIN3.
Br16op nHIMKaTopa Ha OCHOBAaHUH KPUBOW TUTPOBAHHS.

@akTophl, BIUAIOIIME HA XapakTep KPUBbIX TUTPOBAHUS: KOHIIEHTpALUs HOHOB
BOJIOPO/J1a, KOMILIEKCOOOpa30BaHKe, MOHHAS CUJIa.

NuaukaTopHble  OMMOKKM  OKHCIUTENBHO-BOCCTAHOBUTEIBHOTO  TUTPOBAaHUA,  HX
MIPOUCXOXKACHHUE, pACUET, YCTPAHECHHUE.

OOmast ~ xapakTepucTMKa  IE€PMAaHIaHATOMETPUYECKOTO  METoJa  TUTPOBAHUSL.
[IpuroToBiieHne W CTaHAAPTH3ALUS TUTPAHTOB. YCIOBHUSA IPOBEIEHUS OIPEIEICHUM.
OmnpeneneHne KOHEYHON TOUYKHM TUTpoBaHUs. OONacTh MPUMEHEHHS.

OOm1ast xapakTepUCTUKa AUXPOMATOMETPUUECKOro MeToAa TUTpoBaHus. [Ipurorosnenue
U CTaHJApTU3allus TUTPAHTOB. YCIOBHUSA MpOBENEHUS ompeneneHuid. OmnpeneneHue
KOHEYHOM TOYKH TUTpoBaHUs. O61acTh NPUMEHEHHUS

OOmiast xapakTepUCTUKa HOIUMETPHUECKOTO, HOIOMETPHUECKOTO METOAa TUTPOBAHHSL.
[IpuroToBiieHne W CTaHAAPTH3ALUSA TUTPAHTOB. YCIOBUS NPOBEIACHUS OIPEICIICHUM.
Omnpenenenne KOHEYHON TOUKHM TUTpoBaHUsA. OONacTh MPUMEHEHHS.

Oomas XapaKkTepUCTUKA 10/1aTOMETPUYECKOTO, OpOMaTOMETHPYECKOTO,
HUTPUTOMETPUYECKOTO,  LIEPUMETPUYECKOTO  THUPOBAHHUA  METOJa  TUTPOBAHUS.
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[IpuroroBiieHre W CTaHAAPTU3ALMUS TUTPAHTOB. YCJIOBUS TPOBENCHHS OIPEIEICHUM.
Omnpenenenne KOHEYHON TOUKH TUTPOBaHUsA. OONIAaCTh MPUMEHEHHS.

[Tonsitre o mpupoae obpazoBanus ocankoB. Ocanku U X cBoicTBa. Cxema oOpa3oBaHUs
ocaJKa.

Kpucrannuueckue u aMopdHble OCaAKH. YCIOBUS TOJYYCHHUS KPUCTAUITMUECKUX H
aMOp$HBIX 0canKkoB. 'oMOTeHHOE OCaKIeHNE. 3aBUCUMOCTH (POPMBI OCATKa OT CKOPOCTH
00pa3oBaHus MEPBUYHBIX YACTHI UX POCTA.

3aBHCUMOCTh CTPYKTYpPBI OCaJka OT €r0 WHAMBUIYAIbHBIX CBOWCTB (PacTBOPUMOCTH,
MOJIIPHOCTA MOJIEKYJT) W YCIOBHU OCaXJEHUS (KOHIEHTPAIMK OCAXIAEMOTO HOHA H
OCaJMTeINsI, COJIEBOTO COCTaBa pacTBopa u pH, Temmeparypsi).

Bnusiaue paznuuHbIx (PaKTOPOB Ha MOJHOTY OCAKICHHUS OCAIKOB M MX PACTBOPEHHE.
[lomydyeHne W mNpoOMBIBaHHE OCAAKOB. lIpWumMHBI 3arps3HEHUs ocajaka (COBMECTHOE
OCaXJEHHE, COOCAXKICHUE, MOCIIEIYIOIIEE OCAKICHHE).

PactBopumocTs. CriocoObl BBIpRXKEHUS PACTBOPUMOCTH MaJlOPACTBOPUMBIX CHUIIBHBIX
AIIEKTPOIUTOB. DAKTOPHI, BIUIONINE HA PAaCTBOPUMOCTh OCAJKOB: TEMIIEparypa, HOHHAs
CWia, NEHCTBHE OJHOMMEHHOTO HWOHA, PEAKIMH MPOTOHM3AIMH, KOMILIEKCOOOPa30BaHMS,
OKHMCIICHHSI-BOCCTAHOBJICHHS, CTPYKTYpa ¥ pa3Mep YacTHII.

PaBHOBecme B cucremMe pacTBOp - ocamok. [IpomsBeneHHe  pacTBOPUMOCTH
MaJIOpPaCTBOPUMOTO  CHJIBHOTO  DJIEKTPOJIMTA.  YCIOBHSI ~ OOpa3oBaHHUS  OCAaIKOB
MaJIOPACTBOPHUMBIX CHITBHBIX JIEKTPOIUTOB.

BnusiHre MOCTOPOHHUX DJIEKTPOJIMTOB HA PACTBOPUMOCTH MAJIOPACTBOPHMBIX CHIIBHBIX
AIIEKTPOJUTOB (I0OABOK AIEKTPOJUTA C OJHOMMEHHBIM HOHOM, JJOOaBOK MOCTOPOHHETO
(uaanGepeHTHOr0)  3JEKTPOJMTA.  JSHCTBHE  OJHOMMEHHOTO  HMOHA,  PEaKIUH
MPOTOHU3AIUHN, KOMIUIEKCOOOpa30BaHUS, OKUCIIEHHUS- BOCCTAHOBJICHUS, CTPYKTypa U
pa3Mep 4acTHIl.

Knaccudukanus MeTogoB KauyeCTBEHHOTO aHaimm3a (IpOOHBIA M CHUCTEMaTUYECKHM,
Makpo-, MOJYMUKpPO-, MHUKPO-, YJIbTpaMHUKpoaHaiu3). lcmosib30BaHHE KadyeCTBEHHOTO
aHaJIM3a B XUMUYECKOM aHaJN3e.

AHaNUTUYECKUE PEaKIMH U peareHThl, HCIOJb3yeMble B KayeCTBEHHOM aHaJM3e
(cnenupuueckue, CENEKTUBHBIC, TPYIIIOBEIE).

KauecTBeHHBIN aHATU3 KATUOHOB U AaHUOHOB. AHATUTHYECKAas KJIACCHU(PHUKAIUS KAaTHOHOB
[0 TIpymnmaM: cepoBoAopoaHas (Cynb(uuHasi), KHCIOTHO-OCHOBHAs, aMMHA4YHO-
¢docdarnas. OrpaHMYEHHOCTD 000U KiIacCHU(pUKAIMK KaTHOHOB 10 Tpynmam. J[poOHbIi
Y CUCTEeMAaTUYECKUI aHaIIU3.

Kucnorno-ocHoBHas kiaccuUKaus KaTHOHOB MO rpymnmnaM. CUCTeMaTH4eCKUil aHaln3
KaTHOHOB 10 KUCIOTHO-OCHOBHOMY METOJY.

AHaNIUTUYECKUE PEaKIIUU KATHOHOB PA3UYHBIX aHAIUTUYECKUX TPYIIIL.

KauecTBeHHBIN aHANU3 aHUOHOB. AHATUTUYECKas KiIaccu(UKalMs aHUOHOB IO TPyIMIIaM
M0 CIOCOOHOCTH K 00pa30BaHUI0 MAalOPACTBOPUMBIX COEIWHEHHUH, MO OKHCIUTEIbHO-
BOCCTaHOBUTEJIHHBIM CBOMCTBAM.

AHaNUTUYECKUE PEaKLMU aHHOHOB Pa3IMYHBIX aHAJTUTHUYECKUX Ipynn. MeToIpl aHanu3a
cMecell aHHOHOB Pa3IMYHbIX aHATUTUYECKUX TPYIIIL.

CylIHOCTh TPaBUMETPUUYECKOTO aHAIW3a, IMPEUMMYILIECTBA M HEAOCTaTKM METOoJa.
Knaccugukamus MeTo10B rpaBUMETPUYECKOTO aHaIM3a.

BaxxHeiimme opraHuyeckre 1 HeopraHuueckue ocagutenu. TpeGoBaHus, IpeabsiBIsieMble
K OCaJIUTEII0, TPOMBIBHOM KHUJAKOCTH.

OOmast cxema TpaBUMETPUYECKOTro ompeneneHus. TpeOoBaHUsS K OCaXIaeMol H
rpaBUMETpUYecKoil ¢opmam. V3MeHeHHs cocTaBa oOcajJka TpU BBICYIIMBAHUU U
npokajduBaHuu. PacueTsl B TIpaBUMETpHUECKUX onpeaeneHusx. llorpemmHoctu B
I'PaBUMETPHUUECKOM aHajm3e. [Tpumepsr PaKTUYECKOTO MIPUMEHEHUS
I'PaBUMETPHUUECKOTO METO/Ia aHAJIN3A.

[TpuHIMTIBI BECOBBIX OIpeieNieHNi. AHaTUTUYeCKUe Bechl. UyBCTBUTEIBHOCTh BECOB U €€
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MareMaTH4eckoe BblpakeHue. @DakToppl, BIMAIOIIME HA TOYHOCTh B3BELIMBAHUS.
TexHuKa B3BEIIMBAHMUS.

OcamurensHoe TtuUTpoBaHue. CymHOCT, MeToxa. TpeOoBaHMSA, TNpenbsABIIEMbIE K
peakuusM B METOJAE OKHCIUTEIbHOrO TUTpoBaHus. Kiaccudukanus MeTosOB
OCaJIUTENIBHIO TUTPOBAHHUS.

ApreHTOMeTpUs — OCHOBBI MeTOJla. TUTPAaHTBl METOJIA OCAJAUTEIBLHOIO TUTPOBAHUS, UX
[IPUTOTOBJIEHUE, CTaHAAPTU3ALINS.

Merton Mopa. YcnoBust THTpoBaHus 1o Mmetoay Mopa.

Meroa ®onwrapaa (THoLMaHATOMETPUS). Y CIIOBUS TUTPOBaHUS 10 MeToty Dosbrapaa.
Merton @asuHca-XonakoBa. Y cinoBus TUTpoBaHus 1o Metony dasHca-Xonakosa.

KpuBbie ocaauTenbHOTO THTpPOBaHUS. BnusHMe pa3nuyHbBIX (AKTOPOB HA CKAdOK
TUTPOBaHUS (KOHILIEHTpALUsl PacTBOPOB pPEAareHTOB, PACTBOPUMOCTh OCaJKa W [p.).
CriocoOb1 00HAPYKEHHST KOHEYHOW TOYKW TUTPOBAHHS.

WuaukaTopsl MeTOJla OCaJWUTENbHOIO TUTPOBAHMS: OCAAUTENbHbBIE, aICOPOUIIMOHHBIE.
VYcnoBus mpUMeHEeHUs U BBIOOP aJCOPOLIMOHHBIX MHIUKATOPOB.

MepkypoMeTpusi — OCHOBBI METO/IA.

Ananutnyeckuil curnai. Kinaccupukanus Gu3nko-XuMUYeCKHX METOJIOB aHaIN3a.
WN3mepenue ananmutuueckoro curHana. IloHstue xojoctoil mnpoObl W 3TajoHA.
3aBHCHUMOCTh aHAJIMTUYECKOTO CUTHAJIA OT KOJIMYECTBEHHOT'O COCTAaBA MPOOKI.

[IpuemMbr ompeneneHrUss HEU3BECTHOW KOHIIEHTPAIMM B WHCTPYMEHTAJIBHBIX METOJaxX
aHayn3a. MeToJ1 TpaypOBOYHOr0 Tpaduka, METO] CTAHIAPTOB, METO/] 100aBOK.
HNHCcTpyMeHTaIbHOE TUTPOBAHUE.

Mertponoruueckue XxapakTepUCTUKH HHCTPYMEHTAIbHBIX METO/I0B aHAJIN3A.
Knaccudukanus  ommOOK  XMMHUYECKOTO U (PU3UKO-XMMHYECKOTO  aHaim3a
(cucremaTuyeckas, ciaydaiHas).

Cucrematnueckass omuOKa, TMPOLEHTHAas cucTeMaruyeckas omuOka. VcTouyHuku
CUCTEeMAaTUYECKUX OMINOOK (METOANYECKHEe, MHCTPYMEHTAIbHbIE, HHINBUIyaIbHBIE).
OneHka NPaBWIBHOCTH pPE3yJIbTaTOB KOJUYECTBEHHOTO aHaimu3a (MCIOJIb30BaHHE
CTaHJIApPTHBIX OOpa3lOB, aHAINU3 HCCIEIYeMOro O0bEeKTa APYTMMU METOAAMH, METOJ
100aBOK, METOJT YIBOCHHS ).

Cnyyaitnple ommOku. HekoTropble TOHSTHA MAaTeMaTHYECKOW CTAaTUCTHUKU U UX
WCIOJIb30BAHME B KOJIMYECTBEHHOM aHanu3e. CiydaiiHas BeJIWYMHA, BapUaHTa,
reHepaibHasi COBOKYITHOCTh, BIOOpKa, pacnpenenenue CTbroIeHTa.

Cratuctuueckas o06paboTKa U MpeACTaBICHUE PE3YIbTaTOB KOJUYECTBEHHOTO aHAIIM3a.
CTaH/IaPTHOE OTKJIOHEHHE.

OneHka METOJIOB aHalu3a M0 TMPaBWIBHOCTH U BOCHPOM3BOAMMOCTH. OlleHKa
JOTYCTUMOTO PACXO03KJICHUS Pe3ylIbTaTOB MapasuIeIbHBIX OMPEICICHUN.

TpeGoBaHMs K METPOJIOTHUECKUM XapaKTEPUCTHUKAM METOJOB U METOAMK B 3aBUCUMOCTH
oT oObekTa W uenu aHanuza. (CnocoObl TOBBIIIEHHUS BOCIPOU3BOJAUMOCTH U
MPaBUJIBHOCTH aHAJIHN3a.

Ob6mas XapaKkTepHUCTUKa ANEKTPOXUMHUYECKUX METO/JIOB. Knaccudukanus
ANEKTPOXUMUUYECKUX METOJ0B aHAJIN3a.

OcHOBHBIE y3JIbI TPUOOPOB ANEKTPOXUMUUECKUX METOI0B aHAIN3a. DIEKTPOXUMUYECKUE
STYEUKH.

PaBHOBeCHBIE M HEPABHOBECHBIE JIEKTPOXUMHUECKHE CUCTEMBI. SIBIEHMS, BOZHUKAIOIINE
MpU IPOTEKaHUU TOKa.

[ToTenmmometpus. Knaccudukaius MeTo10B TOTEHIIMOMETPUIECKOTO aHanu3a. CrocoObl
MPOBEACHUS aHATN3a B IOTEHIUOMETPHHU.

[Ipsmas norenimomerpusi. M3mepenune mnorteHimana. OOpaTuMble W HeoOpaTHMbIE
OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIE CUCTEMBI.

DOneKkTpoAsl B MOTEHIUMOMETPUM, UX Ha3HaueHue. HWHIUKaTOpHBIE 3IIEKTPOAbI,
TpeOOBaHUS K HHAUKATOPHBIM DIIEKTPOJIaM.
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DneKTpo bl cpaBHeHHs. TpeOoBaHUS K 3JIEKTPOIaM CPAaBHEHUSI.

[Tpunun neicTBUA IEKTPOHOOOMEHHBIX 1 HOHOOOMEHHBIX JIEKTPOJIOB.

HNonomerpus. Knaccuukarus HOHOCEIEKTUBHBIX 3JEKTPOJIOB.

DIEeKTPOJIbl C TOMOT€HHBIMU M T€TEPOTC€HHBIMU KPUCTAJUIMYECKMMH MEMOpaHaMHu.
CTeKJISIHHBINA 3JIEKTPO/I, YCTPOHCTBO, MPUHIHUI PAOOTHI.

[loTeHIMan HMOHOCENEKTUBHOIO VIEKTPOJAa B OTCYTCTBME IIOCTOPOHHMX HOHOB U B
MIPUCYTCTBUU MELIAIOIIUX HOHOB.

OcHoBHBIE 3MeKTpoxuMudeckue xapakrepuctukun MCD. DOnekrpogHas QyHKIHA,
KOX(Q(QHUIMEHT CEeNeKTUBHOCTH, BpEMsS OTKIUKA, TPEAET OIpeaesieHHs] TOTSHINAT
ONPEACIAIONIEr0 HOHA.

Beibop cucTemMBl 3JEKTPOJOB Uil MPOBEACHUS aHaim3a. lIpuMepsl MpPakTHYECKOTO
IIPUMEHEHHSI HIOHOMETPUH: ompeeneHre pH, NOHOB IIETOYHBIX METAJIOB, TaJOTECHHI-
VOHOB.

[ToreHnmomeTpudeckoe TUTpoBaHUE. MI3MEHEHHE 3IIEKTPOJHOrO MOTEHIMAA B MIPOLECCe
tuTpoBaHus. CriocoObl 0OHApYKEHHsSI KOHEUHOM TOUKH TUTPOBAHUS.

Bb160p MHIMKATOPHBIX 3IEKTPOJOB ISl XMMUUECKUX PEAaKIMA Pa3HOro TUMA: KHUCIOTHO-
OCHOBHBIX, OCaXJACHUS, KOMIUIEKCOOOpa30BaHUsl, OKUCICHHUS-BOCCTAHOBJICHHUSI.
Konnykromerpusi. Teoperuueckne oOCHOBbI MeTojaa. OCHOBHbIE Y35IbI TPHOOPOB.
Konnykromerpuueckas ssuenka.

VY nenbHas ANEKTPONPOBOAHOCTb. dakTopsl, BIIASIOIINE Ha YAEIBHYIO
ANEKTPONPOBOAHOCTb.

DOKBUBaJIEHTHAs 3JIEKTPOIPOBOJHOCTh U MOJBUKHOCTH MOHOB, (PaKTOPHI, BIMSIOMINE HA
SKBUBAJIEHTHYIO JJIEKTPOIIPOBOJAHOCTE. Y paBHeHne Konppayma, ypaBHeHne OH3arepa.
IIpsmas xoHxykToMeTpus. [Ipuembl HaXO0XKIEHUS HEU3BECTHOM KOHIICHTPALMU: METOJ
IpagyMpOBOYHOIO TpaduKa, pacCUeTHBIH METO.

Konpgykromerpuueckoe tuTpoBaHue. KpuBbIE KOHAYKTOMETPUYECKOTO THUTPOBAHMS.
@DakTopel, BIMSIOIIME HA YETKOCTh W3JOMAa HAa KPUBBIX KOHIAYKTOMETPHUYECKOTO
TUTPOBAHU.

Kynonomerpus. Teoperudeckue ocHOBBI Merona. 3akoH Dapames. CrocoObl
OIIPEJCIICHUS KOJIMYECTBA DJICKTPUYECTBA.

[Ipsimast KyTOHOMETpUS U KOCBEHHas (KYJIOHOMETPUYECKOE TUTPOBAHHE).

Kynonomerpus mpu NoCTOSHHOM TOKE U IIOCTOSIHHOM ITOTEHLIAJIE.

BHemHss 1 BHYTPEHHSISI TeHEpalys KYJIOHOMETPUYECKOTO TUTPAHTA.

TuTtpoBaHue 37EKTPOAKTUBHBIX U MIEKTPOHEAKTUBHBIX KOMIIOHEHTOB.

OmnpeneneHne KOHEYHOM TOYKM TUTpoBaHuA. IIpenMyinecTtsa m orpaHuueHus MeTona
KYJIOHOMETPUYECKOTO THUTPOBAHMS II0 CPABHEHHMIO C JPYTMMHU THUTPUMETPUUYECKUMU
METOJAMH.

CymHoCcTh M OCOOEHHOCTH  BOJIBTAMIIEPOMETPHM,  KJIAacCU(PUKALMs  METOJIOB.
DNEKTPOXUMHUYECKUE TYEUKH.

WHaukaTOpHBIE 2JIEKTPOABI, HoJisipu3auus siexkrpoja. [IpenmmyliectBa M HEIOCTATKU
pTYTHOTO 3J1eKTpoa. [[pumenenne TBepabIX dIEKTPOIOB.

KonpeHcaropHslif, MurpannoHssiil, 1uddy3nonnsii Toku. [Ipenensusiit auddy3nonHsIi
TOK.

CoBpemeHHbIE BUABI BOJBTAMIIEPOMETPUU: MpsAMas M HHBEPCHOHHAs, IEPEMEHHO-
TOKOBAsl; XPOHOAMIIEPOMETPHS C JIMHEHHOHN pa3BepTKOH (ociuiuionoisporpadus).
[Monsporpadus. KauecTBeHHbIN aHanu3. YpaBHeHHE NOIAPOrpaduUUYEecKoil  BOJIHBI
NnbkoBuua - ['elipoBCKoTO.

[ToTenuman noayBoiHbl. DaKkTOPHI, BIUAIOIINE HA BEIMUMHY OTEHIIMAJIA TIOJTYBOJIHBI.
KonuuectBeHHpll aHanu3. YpaBHeHue HMipkoBuua. SBieHMs, HCKaKaroolue BUJ
MOJISIPOTPaMM.

HNHBepcuOHHAs BOJBTAMIIEPOMETPUSA. MeToabl KOHLEHTPUPOBAHUSA  OIPEAEIIEMOrO
JJIEMEHTA Ha JJIEKTpoJe. JJoCTOMHCTBA IIEpe APYTUMHU METOIAMH.
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AmnepomMerpuueckoe TuTpoBaHue. CyIiHOCTb METOA.

WuaukaTtopHble SJIEKTPOABI B aMmIepoMeTpur. Bpibop mNoTeHIMana HWHIUKATOPHOTO
JIEKTPOA.

AmnepoMeTprueckoe TUTPOBAHHUE C OJHUM U ABYMS IOJIIPU30BAHHBIMHU 3JIEKTPOJAMHU.
Buibl KpUBBIX TUTPOBAHUS.

Ontruyeckne meroapl ananu3a. OOmmit mpuHnun Merona. Kimaccudukanus onTHYIECKUX
METOJI0OB aHanu3a (10 M3y4yaeMbIM OOBEKTaM, [0 XapakTepy B3aUMOJCHCTBUS
AIIEKTPOMArHUTHOTO  M3IYYEHHST C  BEIIECTBOM, IO  HCIOJIB3YeMOH  oOmacTu
AJIEKTPOMArHUTHOTO CIIEKTPA, 110 IPUPOJIE FHEPTETUUECKUX NIEPEXOJIOB).
CriekTpockonuyeckrue MeTo bl aHaiau3a. CrnekTp 31eKTPOMarHUTHOTO U3Ty4EHUSs.
OcHOBHBIE THIBI B3aUMOJICHCTBUS BemeCTBa ¢ u3MydeHueM. Kiaccudukarus
CHEKTPOCKOMUYECKHX METOJIOB 0 SHEPTHH.

Knaccugukanusi cneKTpoCKONMYECKUX METOJ0B Ha OCHOBE CIIEKTpa 3JIEKTPOMAarHUTHOTO
U3ITy4yeHus (aToMHasi, MOJIEKYy/IsipHas, a0COpOLIMOHHAsL, SMUCCUOHHAS CIIEKTPOCKOIIHSA).
Crniektpel atoMoB. OCHOBHBIE M BO30YXKJIEHHBIE COCTOSIHHSI aTOMOB, XapaKTEpUCTUKU
COCTOSIHUI. DHEPreTUUeCKUe NePEX0Ibl.

CrexTpsl MOJEKyJ; HMX OCOOEHHOCTH. CXEeMBbI D3JIEKTPOHHBIX YPOBHEM MOJICKYIIHI.
[IpencraBneHne o MOJHON YHEPTUN MOJIEKYII KAK CYMMBI 3JIEKTPOHHOM, KOJIeOaTeIbHON 1
BpallaTeabHOU. 3aBUCUMOCTh BUBI CIIEKTPA OT arperaTHOTO COCTOSIHUSI BEIIECTBA.
MounekynspHas abcopOunoHHast crnekrpockonus (cnekrpodortomerpusi). CyImIHOCT
Merona. LseT u cnektp. CBs3b XUMHUYECKOH CTPYKTYphl COETUHEHUS ¢ aOCOPOLIMOHHBIM
CHEKTPOM.

OcHoBHbIE 3aK0HBI cBeTonorouieHus: byrepa. O0beIMHEHHBIN 3aKOH CBETONOTIOICHUS
byrepa-JlamGepra — bepa-bepnapa. OTkioHEHUs OT 3aKOHA, UX MPUYHHBI (XUMUYECKUE;
temriepatrypa, d3(QexTs, 0O0YCIOBJICHHBIE PACTBOPUTEIIEM; pPacCesTHUE  CBETa;
MOHOXpOMaTHu3alusl u3nydeHus). Ontuyeckas MIOTHOCTh U CBETOIPOITyCKaHHE, CBA3b
MEeXAy HUMHU.

Koaddumuent mnornomenus cBeta W KOIPPUIMEHT TMOTAIICHUS — MOJSPHBIA |
ynenbHbId. CBsA3b MEXKIY MOJSPHBIM KOd(hduIMeHTOM morameHuss U Ko3PPUIueHTom
norjomeHus: ceera. [loHsTHe 00 MCTUHHOM W KaXKylleMcs MOJSpHOM KodhduireHnte
MOTJIOII[EHUSI.

AHanUTUYECKHUE BO3MOKHOCTU U METPOJIOTMUECKUE XapaKTEPUCTUKH (HOTOMETPUUECKUX
METO/I0OB aHaJIn3a.

CriocoObl  ompezeneHus KOHILIEHTpallMM BeulecTB. V3MepeHHe BBICOKMX, HHU3KUX
ONTUYECKUX IUIOTHOCTEH (muddepeHnnanbHblii METO). AHAIN3 MHOTOKOMIIOHEHTHBIX
CHUCTEM.

MeTo b1 abcopOIIMOHHOTO aHanms3a: KOJIOPUMETPHS, (oToKOIOpUMETPHS,
cnektpootomerpuss. OCHOBHBIE Y376l W OOMIMI NPUHIUI PpaboOThl MPUOOPOB
abcopOLMOHHON CIIEKTPOCKOIUH, METO/IbI ThadparMUPOBAHHUS.

BusyanpHas xonopumerpusi. MeToa CTaHIApTHBIX Cepuid, METOJl ypaBHUBAHUS OKPACOK,
Meto pa3basnenus. Mx cymHocts. [IpuMmenenue B ananuse.

doTokog0pUMeTpuUsi, (POoTOIMEKTpoKoIOpUMeTpusi. CYIIHOCTh METOJa, JOCTOMHCTBA U
HEJO0CTaTKH, IPUMEHEHHUE.

KonnuectBennsiit poTomerpuueckuil ananus. OCHOBHbIE 3Tanbl M BHIOOP YCIOBUM
(doTomMeTpruecKoro omnpeaencHus (BbIOOp (OTOMETPUUYECKON pPEaKLUH, aHATUTHYECKOM
JUIMHBI ~ BOJIHBI, KOHLIEHTpAallMM pacTBOpa M TOJIIMHBI IOTJIONIAIOLIETO  CIIO4,
HCIOJIb30BAHUE PACTBOPA CPABHEHMUS).

OmnpeneneHne KOHLIEHTpPALMM aHAIU3UPYEMOIO pacTBOpA: METOJ I'PaTydpOBOYHOIO
rpaduka, METOJl OJJHOTO CTaHAapTa, OMpe/eNCHHe KOHIEHTPALUHU 10 MOJIAPHOMY (MJIH
ylneiapHoMY) ko3 uiineHTy moraimeHus, MeTo 100aBOK CTaHAapTa.

Omnpenenenne KOHIEHTPALMU HECKOJIBKUX BELIECTB IPH UX COBMECTHOM IPUCYTCTBUU:
(oTOMETpHUECKUI aHAIN3 TBYXKOMIIOHEHTHBIX CMECEH.
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Cnexrpodoromerpust. CyliHOCTh METO/1a, JOCTOMHCTBA U HEJIOCTATKH.

[TorpenrHocTH crieKTpO(GOTOMETPHUECKOTO aHAIM3a, UX IPUPOa, yeTpaneHue. [Ipudopsr
B CHEKTPO(POTOMETPHUH.

[Ipumenenne  MeToAa  CHEKTPO(POTOMETPUM  JUIS  HUCCIEAOBAHUS  pEaKIHi
(koMIIeKcooOpa3oBaHusi,  MPOTOJUTHYECKUX,  arperauuu),  COMPOBOXKIAIOIIUXCS
M3MEHEHUEM CIIEKTPOB IOTJIOIIECHHUS.

CriekTpo(hOTOMETPHUECKII aHAIN3 IBYXKOMITOHEHTHBIX CMECEH.

CymHocTh XpoMarorpaduueckux MeTon0B aHanuza. [loHsATHE O TMOABWKHOW U
HEIOIBIKHOH (a3ax.

Knaccupukamuss  xpomarorpa@uyeckux METOJOB 10  arperaTHOMY  COCTOSTHUIO
MOJIBMKHOM M HETIOJIBIDKHOM (a3, 10 MEXaHU3MY pa3/IeNiCHuUs, 110 TEXHUKE BBITIOJIHCHHUS.
lazoBas xpomarorpadus. CopOEHTBI W HOCUTENH, TpeOOBaHHS K HUM. MexaHu3m
paznenenus. O0nacTy NPUMEHEHHS Ta30BOM XpoMaTorpaduu.

OCHOBHBIE TEOPETUYECKUE MOXO/AbI B Ta30BOM XpoMaTorpaduu: Teopusi TEOPETUUECKUX
TapesioK U KuHeTHyeckas Teopus. OCHOBHBIE MapaMeTPbl XpOMaTOTPaMMBbI.

XKunkxoctHast xpomatorpadus. Bunel xunkoctHoil xpomarorpadpuu. Ilpemmymiecta
BBICOKO3((peKTUBHOM KUAKOCTHOU XpomaTorpaduu (BOIKX).

VYcnoBust  mpoBeneHuss  xpomarorpaduueckoro  aHanuza.  KayecTBeHHBIH U
KOJIMYECTBEHHBINH XpomaTorpaduyeckuii aHanmu3. Meros aOCOMIOTHON KaTuOpOBKH,
MMPUMEHEHHE OTHOCHUTEIBHBIX TMOMPABOYHBIX KOI(PPHUIIMEHTOB, METOJ BHYTpPEHHEH
HOPMaJIM3alli1, METO/1 BHYTPEHHETO CTaHIapTa.

CymHOCTh KMHETHYECKHX METOJI0B. KaTaluTWyeckuil M HEKAaTAIMTUYECKHI BapUaHThI
KHHETHYECKUX METOJIOB; UX UYBCTBUTEIBHOCTD U CEJICKTUBHOCTb.

Tumnel HMCHONB3yeMBIX KaTAIMUTHYECKUX M HEKATAIUTHYECKUX PEaKIUN: OKHUCICHUs-
BOCCTaHOBJICHUS, OOMEHa JIMTaHIOB B KOMIUIEKCAX, MPEBpPALICHUS OPraHMYECKUX
coemHeHuH, poToXUMUYECKHe U (pepMEeHTaTUBHbIE PEaKIUU.

CriocoObl onpe/ienieHrs KOHLIEHTPAIUU [0 TaHHBIM KUHETHUECKUX u3MepeHuid. [Ipumepsr
MIPAKTUYECKOTO PUMEHEHHUS.

10. CAMOCTOATEJIbBHASA PABOTA OBYYAIOIUXCA

®opma oOydeHus  ouHas

Ha3Banmue pa3iesioB u TemM Bua camocrosiTeaLHOM Oo0BeM dopma
padoThI B yacax KOHTPOJIS
(nposepxa
pewienus
3a0au,
pedepama u
op.)
Pazgea 1. O0uue TeopeTnyeckre OCHOBBI AHAJTUTHYECKON XMMUN. XMMUYECKHE METOAbI
aHaJIN3a
1. BBeacnue B npenmert | [IpopaboTka y4eOHOTO 4 TECTUPOBAHUE

AHAJIUTHYCCKAasd  XHMMH. MeTto bl Marepurajia;, MNOAr0OTOBKa K
pasacICHUA W KOHUOCHTPUPOBAHUA | TCCTUPOBAHUIO U SK3AMCHY.
BEIIIECTB B aHAJTUTHUYECKOMN XUMUH.

2. Tereporennsie paBHOBecusi B | IIpopaboTka y4eOHOTO 16 TECTUPOBAaHUE
cucreme 0CaJIOK-HACBIIIEHHBIN | MaTepuala; IOATOTOBKA K KOJIJIOKBHUYM
pacTBop MaJIOpaCTBOPUMOTO | TECTUPOBAHHUIO, poBepKa
ANIEKTPOJIMTa M HMX  POJIb B | KOJUIOKBUYMY U K3aMEHY. pereHus
aHAJTMTUYECKON xuMmuu. | Pemenue 3agau. 3a1a4

KauecTBeHHBIN aHaIU3.

3.

Kucnotso - ocHoBHbIE | [IpopaboTka y4eOHOT0 6 TECTUPOBAHUE




paBHOBeCHS B  AHAJUTUYECKOH | MaTepuala; IMOATOTOBKA K KOJJIOKBHYM

XUMUH. TECTUPOBAHHUIO, IIpOBEpKa
KOJUIOKBUYMY U 3K3aMEHY. pereHus
Pewenue 3anau. 3a1a4

4. KowmmnekcHele coenuHeHuss B | [Ipopabotka y4eOHOr0 4 TECTUPOBAHUE

AQHATTUTHYECKON XUMHUH. Marepualia; IOATOTOBKa K KOJJIOKBHYM
TECTUPOBAHMUIO, poBepKa
KOJJIOKBHYMY H 9K3aMEHY. pereHus
Pemenue 3anau. 3a1a4

5. PaBHoBecue B okuciautenbHo- IlpopaboTka y4eOHOr 0 6 TECTUPOBAaHUE

BOCCTAHOBHTEJBHBIX CHCTEMAX. Marepualia; IOATOTOBKa K KOJJIOKBHYM
TECTUPOBAHUIO, poBepKa
KOJUIOKBUYMY U 3K3aMEHY. pereHus
Pemrenue 3anau. 3a1a4

6. KommuecTBeHHbIH aHanus. | [IpopaboTka y4eOHOr0 4 TECTUPOBaHUE

I'paBumeTpus. MaTepualia; IOATOTOBKa K KOJUIOKBUYM
TECTUPOBAHUIO, poBepKa
KOJUIOKBUYMY U 3K3aMEHY. permeHus
Pemenne 3agau. 3a1a4

7. TutpumeTpudecKue [IpopaboTka y4eOHOT0 14 TECTUPOBAHUE

METO/Ibl aHaJIN3a. MaTepuasia; TOATrOTOBKA K KOJJIOKBHYM
TECTUPOBAHUIO, poBepKa
KOJUIOKBUYMY U 3K3aMEHY. pemeHus
Pemmenune 3amau. 3a71a4

Pasznen 2. UncTpyMeHTAJIbHBIE ((PU3MKO-XUMHYECKHE) METO/Ibl AHAJIU3A.

1. OO6mas xapakrepuctuka ¢us.- | [IpopaboTka y4e0HOTO 6 TECTUPOBAHUE

XUMUYECKAX METOJIOB aHaJIH3a. MaTepuaia; IOATOTOBKa K KOJJIOKBHYM
TECTUPOBAHHUIO, poBepKa
KOJJIOKBHYMY H 9K3aMEHY. pereHus
Penienue 3amay. 3amay

2.  Dnekrpoxumudeckue wmetonbl | [IpopaboTka y4eOHOTO 30 TECTUPOBAHUE

aHam3a MaTepualia; IOATOTOBKa K KOJUIOKBHYM
TECTUPOBAHUIO, poBepKa
KOJJIOKBHYMY H 9K3aMEHY. pemeHusI
Penienue 3amay. 3ama4

3. OnTHyYecKre MEeTO/Ibl aHAIM3a. [IpopaboTka y4eOHOTO 28 TECTUPOBAHUE
MaTepualia; IOJrOTOBKa K KOJUIOKBHYM
TECTUPOBAHHUIO, poBepKa
KOJUJIOKBUYMY M 9K3aMEHY. pemeHusI
Penienue 3amay. 3anau

4. Xpowmatorpapuueckue wmetonabl | [IpopaboTka y4eOHOTO 20 TECTUPOBAHUE

aHanm3a MaTepuaina; IMOArOTOBKa K KOJUIOKBUYM
TECTUPOBAHUIO, pOBepKa
KOJUIOKBUYMY H 9K3aMEHY. pelieHus
Pemenue 3amau. 3a1a4

5. Kunernyeckue metoanl ananuza. | [Ipopabotka y4eOHOTO 6 TECTUPOBaHUE
MaTepuaina; MOArOTOBKa K KOJUIOKBUYM
TECTUPOBAHUIO, MpoOBepKa
KOJUIOKBUYMY U 3K3aMEHY. pelieHus
Pemenue 3amau. 3a1a4
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11. YYEBHO-METOJINYECKOE W WH®OPMALIMOHHOE OBECIIEYEHHE
JUCHUIINHDBI

a) Cnimcoxk peKoMeHyeMoii JTuTepaTyphbl
OCHOBHasl

XaputonoB 10.5. Ananutnueckas xumus. AHanuTuka 1. OOmue TeopeTH4ecKue OCHOBBI.
KavectBennsiii ananus: yueOHuk/Xaputonos 0.5, - M..I'DOTAP-Menua, 2014.- 688 c.-
ISBN 978-5-9704-2934-1. - Tekcrt: anextponHbiit//ObC "KoHcynbpranT crynenra': [cait].-
URL: https://www.studentlibrary.ru/book/ISBN9785970429341.html

XaputonoB 10.f. Anamutuueckas xumua. Ananutuka 2. KoJMuecTBEHHBIM aHAIM3.
Ou3MKO-XUMHUYEeCKHe (MHCTPYMEHTAIbHBIC) METO/IbI aHanu3a: yueOnuk/XapuroHos 0. . -
M.: TDOTAP - Memua, 2014.- 656 c.- ISBN 978-5-9704-2934-1. - Texkcr:
aneKTpoHHBINH//DBC "KoncymnbpTant cTyneHTa': [caiit].- URL:
https://www.studentlibrary.ru/book/ISBN9785970429341.html

Xapuronos 10.4. Ananutnyeckas xumusi. KauecrBennsiit ananus. Tutpumerpus. COOpHUK
ynpaxkHeHuil: ydeOoHoe mnocobue/XapurtonoB O.A., Txabapos J.H. - M.:. TOOTAP -
Memua, 2014.- 656 c.- ISBN 978-5-9704-2934-1. - Tekcr: osnekrponHsbIii//ObC
"KoHcynbTaHT cTyneHra': [ca#iT].- URL:
https://www.studentlibrary.ru/book/ISBN9785970429341.html

JTONOJIHUTEILHASA
AnexkcannpoBa T.I1.,, AHamuTuyeckas XuMHUsA W (U3UKO-XUMHUYECKHE METOJIBI aHaIu3a:
yaebHoe mocooue/ Anekcanposa T.I1.-Hosocubupck: M3a-so HI'TVY, 2016.-106 ¢. - ISBN
978-5-7782-3033-0. - Tekcr: anexrponuslit//IbC "Koncynerant crynenrta': [caiit].- URL:
https://www.studentlibrary.ru/book/ISBN9785778230330.html

Muponor U B., CipaBouHbIe JaHHBIC TSI paCUETOB B aHATMTUYECKON XUMUH: yue0.-MeTOI.
nocobwue. 5-e uza. nepepad. u pomn./ Muponos U.B. - HoBocubupck: PUL] HI'Y, 2018. - 152
c. - ISBN 978-5-7782-3033-0. - Tekct: anexrponnsiii//ObC "KoHcynbTaHT cTyneHTa'":
[caiir].- URL: https://www.studentlibrary.ru/book/ngul3.html

Momnoraposa O.B., Anamuthueckas Xumus. 3amadyd W BOMPOCHL: yd4ebd. mocodue/
O.B.Momnoraposa, C.B. Murynosa, /I.I'®unaroBa: nmox pen. T.H. IlexoBuopoil. -M.:
I'DOTAP - Menua, 2016.- 112 c.- ISBN 978-5-9704-3572-4. - Tekct: snekrpoHHbIH//IbC
"KoHCcynapTaHT cTynaeHTa': [caiiT].- URL.:
https://www.studentlibrary.ru/book/ISBN9785970435724.html

Jlypbe FO.1O. CnpaBouyHUK 110 aHATUTHYECKOW XuMuu. M.: Anbsanc, 2007.

Yy4eOHO-MeTOoAnYecKast
bpeiackux I'.T., Muxeea JI.A. "KoHTponbHbIC 3aaHHUs IO aHAIMTUYECKOW XUMUU'" IS
CaMOCTOSITENIbHOM paboThl CTYAEHTOB 2 Kypca crnenuanbHocTH "®dapmanusa" VYIbSHOBCK,
2019
bpeinckux I'.T., MuxeeBa JI.LA. "Xumudyeckue MeTOAbl KOJMYECTBEHHOTO aHajau3a B
aHaUTUYeCKOW xuMmuu'". YueOHO-meToaumdeckoe mocobue g cryaeHToB |l kypca
cnenuanbHocTH "@apmanusa” YiuesHoBCK, 2019
bpeiackux I'.T., MuxeeBa JLLA. "Anamutuueckas xumusa" ydyeOHOe mocobue 10
KayeCTBEHHOMY aHanu3y s cTyaeHToB || kypca cnenpansHocT "®apmanus”. YiIbsSHOBCK,
2020
Bbpeiackux I'.T., MuxeeBa JI.A. "®usuko-xumudeckuil ananus" JlabopaTopHbIii TPaKTUKYM
[0 AaHAIMTUYECKOM xumuu Uit cryfaeHTtoB |l kypca cnemmansHoctn "®apmarus'.
Vnegaosck, 2020
Bpeiackux I'.T. "Metoauueckue ykazaHHs Ul CaMOCTOSITENbHON paboThl cTyneHToB | u |l
Kypca creruanbHocTu «Papmarusi»” YiibsHoBck, 2022

CoracoBaHoO:
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HomknocTs cotpyanska nayasoli Gubimorekn GHO
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nosnucs Jara

Ilpogheccuonanvnvie 6azvl dannvlx, UHGOPMAYUOHHO-CRPABOUHDIE CUCHI EMbL

1. D1eKTPOHHO-0UOINOTEYHbIE CHCTEMbI:

1.1. Tudposoii oOpazoBaTenbHbIi pecypc [PRsmart: snexrponHO-OHOIHOTEUHAS
cuctema : caiit / OOO Kowmmanus«Air ITu Ap Memua». - Caparos, [2022]. —URL:
http://www.iprbookshop.ru. — Pexxum moctyma: Juist 3aperucTpup. MmoJib3oBaTeneit. - TekcT :
JJIEKTPOHHBIH.

1.2. O6pasoBarenshas miatrhopma FOPAUT :06pasoBaTebHblil pecype, IEKTPOHHAS
oubanoTexa : caiit / OO0 DiekrponHoe m3garenbctBo FOPAWT. — Mocksa, [2022]. - URL:
https://urait.ru. — Pesxum moctyma: ajst 3aperucTpup. moJib3oBaresei. - TeKCT : 2JIeKTPOHHBIM.

1.3. baza gannbIx «2nekTpoHHas Oubnnoreka texunyeckoro BY3a (ObC «KoncynpTanT
CTYAEHTa»): 3JIEKTPOHHO-OMOnuoreyHas cucrema : cait / OOO Ilomurexpecypc. — Mocksa,
[2022]. -URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexum pmocryma: s
3apEruCTPUP. MOJb30BaTeNe. — T €KCT : ANEKTPOHHBIN.

1.4. KoHcynbTaHT Bpada. DJIEKTpOHHAS MEIUIIMHCKas OnbanoTeka | 0a3a TaHHBIX : CaT /
OOO Bpicmas mKoJIa OpraHuM3alid M YIOPaBJICHUSA 3/IpaBOOXpaHeHUueM - KoMIIeKCHBI
MEIUIIMHCKUI KoHcanThHr. — Mocksa, [2022]. — URL: https://www.rosmedlib.ru. — Pexum
JOCTYTA: JJIsl 3apETUCTPUP. MOTb30BaTENEH. — TEKCT : JIIEKTPOHHBII.

1.5. bonpirast MmenuuHCKass OMOIMOTEKA : AJIEKTPOHHO-OMOIMOTEYHAS CHCTEMa © CalT /
OOO byxkar. — Tomck, [2022]. — URL.: https://www.books-up.ru/ru/library/ . — Pexxum mocrtyma:
JUISL 3apETUCTPUP. MOJb30BaTeNeld. — TEKCT : 3JIEKTPOHHBIH.

1.6. OBC Jlansb: anekTpoHHO-O0MOMMOTeHast cuctema : caidit/ OOO BBC Jlans. —CaHKT-
ITerepoypr, [2022]. —URL:https://e.lanbook.com. — Pexum pocrtyma: uis 3aperucTpup.
MOJIb30BaTeNield. —'€KCT : ANEKTPOHHBIN.

1.7. OBC Znanium.com: sieKkTpoHHO-0HOIHOoTeuHast cuctema : caiit / OO0 3HaHuyM. -
Mocksa, [2022]. - URL: http://znanium.com . — Pexum goctyma: mjs 3aperucTpHp.
IMOJIB30BATEIICH. - TEKCT : 3JIEKTPOHHBII.

1.8. ClinicalCollection : nayuno-undopmarmonnas 6aza nanasix EBSCO // EBSCOhost :
[mopran]. — URL: http://web.b.ebscohost.com/ehost/search/advanced?vid=1&sid=9f57a3el-
1191-414b-8763-e97828f9f7e1%40sessionmgrl02. — Pexum mgocryma : JUis aBTOPHS.
MoJib30BatTeyield. — TEeKCT : AIIEKTPOHHBIH.

1.9.baza nanHBIX «PyccKuil Kak MHOCTPAHHBIN» :AJIEKTPOHHO-00pa30BaTEIbHBIA pecype
Ui MHOCTpaHHbIX cTyAeHToB : cait / OOO Kommnanus «A# I[lu Ap Mengua». — Capatos,
[2022]. — URL.: https://ros-edu.ru. — Pexxum qocTyma: 1uisi 3aperucTpyp. moJib3oBareineit. — TekcT
: DJICKTPOHHBIH.

2. Koncyabrantllinwoc [DnekTpoHHBIN pecypc]: crpaBouHas mnpaBoBas cucrema. /OO0
«Kowncynprant [Tmtocy - DnekTpoH. naH. - Mocksa : KoncynprantlIntoc, [2022].

3.ba3bl JaHHBIX NePUOAUYECKUX U3TAHUI:

3.1. ba3za maHHBIX TepHOANYECKUX M3AaHuii EastView : smextponnsie xypHaisl/ OO0
NBUC. - Mockga, [2022]. — URL:https://dlib.eastview.com/browse/udb/12. — Pexum mocrtyma:
JUIS aBTOPU3. MOJIb30BaTeneil. —TeKCT : 3JeKTPOHHBIM.

3.2. eLIBRARY.RU: nayunas snektponHas Oubnuoteka : cadt / OOO Hayunas
Dnektponnas bubnmnoreka. — Mocka, [2022]. — URL: http://elibrary.ru. — Pesxxum poctyma : ajist
aBTOPU3. NOJIB30BATENEN. — TEKCT : 2JIEKTPOHHBIN

3.3. DnexrponHas 6ubnmoteka «M3narensckoro noma «I'pebennuxos» (Grebinnikon) :
anektpoHHas OubOnmoreka /OO0 W] TI'pebennmkoB. — Mocksa, [2022]. — URL:
https://id2.action-media.ru/Personal/Products. — Pexxum nocTyna : i aBTOpPH3. MOJIb30BATEIICH.
— TeKcT : PNeKTPOHHBIH.
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4. MdenepanbHasi rocygapcrBeHHasi uHdopmanuonHasi cucrema «HaumonanbHas
JJIeKTPOHHAsI OMOJIHOTEKa». AieKkTpoHHas oubmmoreka: cait / ®I'BY PI'b. — Mockaa, [2022].
— URL: https://H36.pd. — Pexum goctyma: mjis moyip3oBaTenei HaydHoi Onbmmoreku. —Tekcr :
JJIEKTPOHHBIH.

5. SMARTImagebase: nayuno-unbopmanmonnas 6a3a ganasix EBSCO//EBSCOhost :
[mopTain].— URL.: https://ebsco.smartimagebase.com/?TOKEN=EBSCO-
1a2ff8c55aa76d8229047223a7d6dc9c&custid=s6895741. — Pexum goctyma: it aBTOPH3.
nojb3oBarenei. — M3o0paxkeHue : 3IeKTPOHHBIE.

6. ®enepaibHble HHPOPMALHOHHO-00pa30BaTe/bHbIE MOPTAJIbI:

6.1. EnuHoe OKHO JjocTyna K 0o0pa3oBaTeldbHBIM pecypcam : (eAepabHBINA MOPTAT.—
URL:http://window.edu.ru/ . — TekcT : 3IEeKTPOHHBIH.

6.2. Poccuiickoe o6pa3oBanue : ¢penepanbublii nopran / yapenutens PIAY «DULTO».
— URL: http://www.edu.ru. — TekcT : 3IeKTPOHHBIIA.

7. Odpa3oBaTeabHble pecypebl Yal'y:

7.1. DOnexrponnHas OubnuoreuHas cuctema Yiul'V : moaynb «OneKkTpoHHas OMOIHOTEKaA
ABUC Mera-ITPO / OO0 «Jlara Dxcmpece». — URL:http:/lib.ulsu.ru/MegaPro/Web. — Pexwum
JOCTYTA :JUIS TT0JIb30BaTeNlel HaydHOH OMOMMoTeKn. — TeKCT : AIEeKTPOHHBIH.

CorJjacoBano:

12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI:

Aymuaropun Juisi ipoBeneHus Jekuui - 21 b; g BeimonHeHUs: mabopaTopHBIX padoT,
MPOBEICHUS TEKYIIEr0 KOHTPOJIS U IPOMEXYTOUHOM arTecTanuu - 117 aynuropus.

AyauTOpUN YKOMIUJICKTOBAHBI CIIEITUATM3UPOBAHHON MeOeIbI0, YaeOHOU TOCKOM.
Aynutopuu I TpOBEACHUs JEKIUN 000pYyIOBaHbl MYJIbTUMEIUNHBIM 000pYyIOBaHUEM s
MpeloCcTaBieHUs HH(OpMaLUU O0JIBIION ayTUTOPHUH.

[Tomemienus Uis caMOCTOSITENIBHOM pabOThl  OCHAIEHBl KOMIIBIOTEPHOW TEXHUKOH C
BO3MOXHOCTBIO MOJIKITIOUeHHs K cetu «MHTepHeT» u obecreyeHneM A0CTyra K AJIEKTPOHHOU
nH(pOMalMOHHO-00pa30BaTeNIbHOM cpeie, AIEKTPOHHO-OUOINOTEYHON CUCTEME.

13. CIHELOUAJIBHBIE VYCJIOBHUA A OBYYAIOHIUXCA C
OI'PAHUYEHHBIMHA BO3MOXHOCTAMU 310POBbSIL
B cnydae HEOOXOQMMOCTH, OOYYalONIMMCS W3 YHCIA JIMI[ C OrPaHUYCHHBIMHU
BO3MOJKHOCTSIMH 3JIOpOBbsSI (110 3asBJICHHUI0 OOYYAroIIErocs) MOTYT TNpeIaraThCsl OIHHU W3
CIICAYIONIMX BAPUAHTOB BOCHPUATHS HWHGOPMAIMM C YYETOM MX WHAWBUIYAIbHBIX
MCUXO(U3HIECKIX OCOOCHHOCTCH:

— JUIS JTUI] ¢ HApYIIEHUSIMU 3pEHUS: B TIeYaTHON opMe yBeTHnueHHBIM mpupTOM; B popme
AIIEKTPOHHOTO JOKyMeHTa; B (Qopme ayauodaiina (mepeBos y4eOHBIX MaTepUaloB B
aymuodopmart); B medatHor (opme Ha s3bike bpaiins; WHANBUAYalbHBIE KOHCYIBTAIlUU C
MpHUBJICYEHUEM TU(DIOCYpIOTIEPEBOAUNKA; WHIUBUAYATbHBIC 3aJaHHS U KOHCYJIbTAIIHH;

— N8 Wl C HapyIIEHUSMU CiyXa: B Te4YaTHOH ¢opme; B ¢dopMe DIEeKTPOHHOTO
JOKYMEHTA; BUJeOMAaTepHallbl C CyOTUTPaMU; MHIUBUyalbHbIe KOHCYIbTAIIMH C TPUBICUYCHUEM
CYpAOIEPEeBOTUNKA; MHIUBUTyaIbHBIC 3aJaHUSI M KOHCYJbTAIUY;

— JUIA JUI] ¢ HapyIICHUSMH OTIOPHO-IBUTATEIHHOrO armapara: B Me4YaTHOM ¢opme; B
dbopMe DIEKTPOHHOTO JOKyMeHTa; B ¢opme ayauodaiiina, WHANBUAYAIbHbIE 3aJaHus U
KOHCYJIbTAIIHH.


https://нэб.рф/
https://ebsco.smartimagebase.com/?TOKEN=EBSCO-1a2ff8c55aa76d8229047223a7d6dc9c&custid=s6895741
https://ebsco.smartimagebase.com/?TOKEN=EBSCO-1a2ff8c55aa76d8229047223a7d6dc9c&custid=s6895741
https://ebsco.smartimagebase.com/?TOKEN=EBSCO-1a2ff8c55aa76d8229047223a7d6dc9c&custid=s6895741
http://window.edu.ru/
http://window.edu.ru/
http://www.edu.ru/index.php
http://www.edu.ru/
http://lib.ulsu.ru/MegaPro/Web

B cirydae HEO0OXOTUMOCTH UCTIOJIb30BaHUS B y4eOHOM mporecce
YaCTUYHO/UCKIIIOYUTEIHPHO JMCTAaHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTUH, OpraHU3alus
pabotsr IIIIC ¢ obywaromumucs ¢ OB3 u mHBaIMIaMU TpPEIyCMATPHBAETCS B DJICKTPOHHOM
MH(POPMAIMOHHO-00pa30BaTEIbHON Cpefie C y4ETOM HMX WHAWBUAYAIBHBIX MCHXO(DU3MUECKHX
0COOEHHOCTEH.

Pa3pabotumnk L noneHT  Bperackux Nanuna TumodeeBHa

MOJIUCH JIOJDKHOCTh dUO



6) Ilpogheccuonanvuvie 6azvl Oannblx, UHGOPMAYUOHHO-CAPABOUHBIE CUCTEMbL

1. nekTpoHHO-0UOJIHOTEYHbIE CHCTEMBI:

1.1. Iudporoit odbpazosarenbHblil pecype IPRsmart: anekTpoHHO-O1ubnuoTe Has cucTema :
caiit / OO0 Komnanusi«Aii [Tu Ap Menuay. - Capatos, [2023]. —URL:http://www.iprbookshop.ru.
— Pesxxum jroctyna: ais 3aperucTpup. monb3oBaTeneit. - TeKcT : 3NeKTPOHHBIH.

1.2. O6pasoparensnas miarhopma IOPAUT :06pasopaTenbublii pecype, /MEKTPOHHAS
oubmoteka : caiit / OO0 DiexTpoHHOE m3narensctBo« KOPAMT». — Mocksa, [2023]. - URL:
https://urait.ru. — Pexxum Jloctyna: Jis 3aperucTpup. rnojib3osaresei. - TekcT : 2JIeKTpOHHBIH.

1.3. KoHcynbTaHT Bpaua. DieKTpoHHAs MeIuiMHCKas Oubimoreka :0aza NaHHBIX @ caiT /
000 «Beicmasi mKoJIA OpraHM3allMl M YIpPaBJIeHWs 3IpaBooxpaHeHHeM-KoMinexkcHbIH
MeNUIMHCKUI koHcanTuury. — Mocksa, [2023]. — URL: https://www.rosmedlib.ru. — Pexum
JIOCTYTIA: JIUTSL 3aPETUCTPHUP. MOJIb3oBaTelieil. — TeKCT : 2IeKTPOHHBIH.

1.5. Bonbiuast MenuitMHcKas OMOIMoTEKa © DIEKTPOHHO-OMONMOTEYHas cucTeMa : CalT /
000 «bykamn». — Tomck, [2023]. — URL: https:/www.books-up.ru/rw/library/ . — Pexxum pocryma:
JUIsL 3aPETUCTPUP. TTONL30BaTenei. — TEKCT : 3JIEKTPOHHBIH.

1.6. DBC Jlaup:onektponno-oubmuoreunas cuctema : cait/ OO0 DBC «Jlanp». —CaHKT-
[MetepGypr, [2023]. —URL:https://e.lanbook.com. — Pexum poctyma: namst 3aperucTpup.
noJb3oBarenei. —TeKcT : AIEeKTPOHHBIH.

1.7. DBC Znanium.com:3jekTpoHHo-0ubnMoTeynas cucrema : caiit / Q00 «3naHuym». -
Mockga, [2023]. - URL: http://znanium.com . — Pexum JocTyna: s 3aperucTpUp. I10Jib3oBaTelei.
- Texer : DJIeKTPOHHBIH.

2. Koncyasrantllinoe [DnexTpoHHBIH pecypc|: chpaBounas mnpapoBas cuctema. /000
«Koncynbrant [lnmoc» - DnekrpoH. aaH. - Mocksa :KoncynsrantlLioe, [2023].

3.ba3bl JaHHBIX NEPHOJHYECKHX U3AHMIL:

3.1. eLIBRARY.RU: nayunas onexTpoHHas Oubmmortexa : calit / OOO «Hayunas
Dnextponnas bubmiortexka». — Mocksa, [2023]. — URL: http://elibrary.ru. — Pesxum noctyna : uist
ABTOPH3. MTONB30BaTeNeH. — TeKCT : ANEKTPOHHBIH

4. MemepaJpHasi rocyIapcrBeHHass HHpopManMoHHas cucrema «HanmonaabHas
JJIEKTPOHHANA OMOJHOTeKa»: eKTpoHHas Oubnuoreka: cailt / @I'BY PI'b. — Mocksa, [2023]. —
URL:https://u36.pd. — Pexum jpocryna: st nofip3oBareneid HayuHoil OumOmuorexu. —TekcT :
DNIECKTPOHHBIH.

5. Poccuiickoe obpaszoanue: (enepaisHplii nopran / yupemurens GIAY «DULTO». —
URL: http://www.edu.ru. — TekcT : 2JIEKTPOHHBIH.

6. DuexTponnasi OubsmoreuHan cucrema Yal'V : monyns «DiekTpoHHast OuOIHOTEKa»
ABUC Mera-IIPO / 000 «Jlata Dxcmnpece». — URL:http:/lib.ulsu.ru/MegaPro/Web. — Pexum
JIOCTYTIA :JIJIst [10Jib30BaTenel nayunoit 6ubnuorexu. — TeKCT : 2JIEKTPOHHBIM.
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