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1. HEJIM U 3AJAYU OCBOEHUA JUCIUIIJINHBI:
Ilenn ocBOeHMS TMCHUIITUHBI:
1. dopmupoBanue y OakanaBpa MpeICTaBICHUI 0 TEOPETUUECKUX OCHOBAX M MHOT00Opa3uu

AHATUTHYECKUX METO/IOB aHAaJIH3a.

2. ®opMHPOBAHHE CHCTEMHBIX 3HAHHI, HEOOXOJAUMBIX B IPAKTHUECKON JNEATEILHOCTH XUMHUKA
AQHAIUTHKA W MCCIEAOBATENs IS aHalu3a MPOMBIILIICHHBIX, TIPUPOTHBIX, OPTAHUYECKUX U
OMONIOTUYEeCKIX 0OBEKTOB.

3. TloaroroBka OakanaBpoB K MNpodeCcCHOHATHPHOMY BBIOOPY aHAJIMTHYECKOTO METOJA,
000pyIOBaHUs, PUEMOB Ka4eCTBEHHOTO M KOJMYECTBCHHOTO aHAIM3a MPHUMEHUTEIHHO K
KOHKPETHOMY OOBEKTY aHalTn3a.

4. ®opMHupOBaHWE yMEHUW BBIMOJIHECHUS WCXOJHBIX BBIUYMCICHHUN, WTOTOBBIX PACYE€TOB C
UCTIOIb30BAHUEM CTATUCTHYECKOW OOpabOTKM pe3yabTaTOB KOJIMYECTBEHHOTO AaHAaJIH3a,
yMeHH 0(OPMIICHHSI IIPOTOKOJIOB aHAIH3A.

3agaum oCBOEHHSA JUCIHHMILINHEI:
1. O3HaKOMJICHHE C METPOJIOTHUYECKUMHU OCHOBAMHU XMMHYECKOTO aHAIN3a, TUTIAMHU PEaKIIui 1

IIPOLIECCOB B AHAJIMTUYECKOU XUMUHU, UX OCHOBHBIMU 3aKOHOMEPHOCTSIMU;

2. ®opMHpOBaHME NPEIACTABICHUNH O CBSA3M AQHAJIUTUYECKUX CBOMCTB COEIUMHEHUH C
IIOJIOXKEHUEM COCTABIISIOIINX MX 2JeMeHTOB B Ilepmoaunueckoit cucreme sineMeHToB JI.1.
Menpeneesa.

3. O3HaKOMJIEHHE C OCHOBAMH U TCOPETUYECKUMH, IPAKTUYECKUMH BO3MOKHOCTSIMU
IPaBUMETPUH, THTPUMETPUH, HHCTPYMEHTAIBHBIX METOI0B KOJIMYECTBEHHOIO aHAJIN3A.

4. ®opMHpOBaHUE MPEACTABICHUI O COBPEMEHHBIX (PU3MKO-XUMUYECKUX METOax
KA4eCTBEHHOI'0 Y KOJIMYECTBEHHOI'O aHAJIN3A.

5. O3HaKOMJIEHHUE C AaHATMUTUYECKUMHU BO3MOKHOCTSIMH JIEKTPOXUMHUECKHUX, ONTHYECKUX U
Xpomarorpaguyeckiux MeTo/10B aHaJIH3a.

6. dopMupoBaHHE HAaBBIKOB OOpaOOTKH pE3yNbTaTOB KAaYeCTBEHHOTO U KOJIUYECTBEHHOIO
aHaJIM3a ¥ pacuyera M0 SKCIEPUMEHTAIbHBIM JAHHBIM U IIPU BBIITOJIHEHUY WHIUBUYAIBHBIX

3aJJaHuH.

2. MECTO JUCHUIIJINHBI B CTPYKTYPE OIIOII:

b 1 Iucuumnmas! (Moxynu). bazoBas yacTs.

[Io normke TOCTPOCHHS U CONCPKAHHWIO JaHHAs IUCIHUIUIMHA CBsi3aHA C JIPYTHMHU
IUCUMIUIMHAMH U3 0a30BoM yacTu mnpodeccruoHanbHOro Imukna: «Heopranumueckas XuMHS,
«Marematuka» u «®Pusuka». [lpum oOydyeHWM HEOOXOOWMBI 3HAHHS, YMEHHUS W HaBBIKH,
MOJTyYCHHBIE B COOTBETCTBYIOIIUX MPAKTUKYMaX.

3. NMEPEYEHb IITAHUPYEMbBLIX PE3YJIbBTATOB OBYYEHHMA 11O
JUCHUIIVIMHE MOIYJIIO), COOTHECEHHBIX C IINIAHUPYEMBIMHA
PE3YJIBTATAMMU OCBOEHMA OCHOBHO# MPO®ECCHUOHAJBHOM
OBPA3OBATEJBLHOMN TPOTPAMMBI

BreimyckHuk 6akanaBpuaTa I0JDKEH 00J1agaTh CISAYIONUMEI 00enpodeccHoHATbHBIMU

KOMITETCHITUSAMMU

- CIOCOOEH aHAM3UPOBATh U HHTEPIIPETHPOBATH PE3YIHTAThl XUMUYIECKUX

9KCIIEPUMEHTOB, HabmoaeHuit u n3mepenuit (OIIK-1)

- CcrocoOeH MPOBOJUTH C COOJIIOICHIUEM HOPM TEXHUKH 0€301TaCHOCTH XMMHYECKUH
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HKCHEPUMEHT, BKJIIOYasi CUHTE3, aHAJIN3, U3yYE€HUE CTPYKTYphI U CBOMCTBA BELIECTB U
MaTepHualoB, uccieoBaHue mporeccon ¢ ux yuactueM (OITK-2)

- CIIOCOOEH MPUMEHSATh PACUETHO-TEOPETHUECKUE METO/IbI JJIs1 U3yUEHHsI CBOMCTB BEIIECTB
U IIPOLIECCOB C UX YYACTUEM C MCIIOIb30BAHUEM COBPEMEHHOMN BBIUMCIUTEIbHON TEXHUKH.

(OTIK-3)

- CIIOCOOEH TPENCTAaBIIATh PE3YyIbTAaThl CBOCH pabOThl B YCTHOM M MUCBMEHHOH (opme B
COOTBETCTBUH C HOPMaMH ¥ ITPAaBUIIaMH, TPUHATHIMHU B PO ECCHOHATHLHOM COOOIIIECTBE

(OTIK-6)

Koa v HaumMeHoBaHue

IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUS 10

M3yYE€HHUE CTPYKTYPHI U
CBOMCTBA BEIIECTB
MaTepHaJioB,
HCCIICIOBAHNE
MPOIECCOB c
Y4aCTHUEM.

41

nux

peanusyemoii AMCHUIJIMHE (MOAYJII0), COOTHECEHHBIX ¢ HHAUKATOPAMU
KOMIIeTEHIM U AOCTHKEHUS] KOMIIeTeHIHil
OIIK 1 - crocoOeH| 3HaTh: [IpuMeHeHne OCHOBHBIX MOJOKEHUH TEOPUU PACTBOPOB,
aQHAIM3UPOBATH Ul y4eHUSI O XMMHUYECKOM pPABHOBECUHM, XUMHUYECKOW KUHETHKE,
UHTEPIPETUPOBATH Karanamu3se, aicOpOIUU B aHATTUTUIECKONH XUMUHU.
pe3yabTaThl Ymern: BriOupars onTuMaibHBIA METOJ] Ka4eCTBEHHOTO U
XUMHYECKHUX KOJIMYECTBEHHOT O aHanu3a BELIECTBA, UCITONIb3YsI
HKCIIEPUMEHTOB U| COOTBETCTBYIOIIME (UIMUYECKUE TMPUOOPHI M  ammapaThl.
HaOJI0IeHu AHanM3upoOBaTh U HHTEPIPETUPOBATH PE3YIbTAThl XUMUYECKHUX
AKCIIEPUMEHTOB U HAOIIOACHMIA
Baagern:
Mertononorueii BbIOOpa aHAIUTUYECKOTO METOJa aHalu3a B
3aBHCHMOCTH OT aHAJIMTUYECKUX 3aJ1a4 U 00bEKTa aHAJIN3a.
OIIK-2 - Cnocoben 3HaThb: 1) [IpuHIMIB KAYECTBEHHOTO U KOJIMYECTBEHHOTO aHaJn3a
IIPOBOJINTH C| OCHOBHBIX KJIACCOB HEOPTAHMYECKUX U OPTAaHUYECKUX BEILIECTB.
coOroieHIEeM HOpM| 2) MeTo1bl, TPUEMBI U CIIOCOOBI BBHITTOJIHEHUSI XUMUYECKOTO H
TEXHHUKHU 0€30MacHOCTH | (PU3UKO-XMMHUYECKOI0 aHAJIM3a JIsl YCTAaHOBJIEHUS! KAY€CTBEHHOTO
XUMUYECKUN COCTaBa M KOJIMYECTBEHHBIX ONPECICHUI.
SKCTIIEPUMEHT, BKItouas| YMerb:1) CoOupaTh IpOCTEHIITNE YCTAHOBKY JJISI POBEIACHUS
CUHTE3, aHanu3,| 1TabOPATOPHBIX UCCIICIOBAHUM.

2) T'oToBUTH W CTaHOAPTU3UPOBATH PACTBOPHI AHAIUTUYECKUX
peareHToB.

3) OT6uparh cpeaHIO MPOO0Y, COCTABISATH CXEMBl aHAIIN3a,
MPOBOANTH KAUeCTBEHHBINM U KOJTMYECTBEHHBIN aHAIIN3 BEIECTB, B
npenenax HMCMOJIb30BaHUS OCHOBHBIX IMPHUEMOB M METOMOB,
MPETyCMOTPEHHBIX MTPOTPAMMOit

4) IIpoBoauTh pazaeneHre KaTHOHOB U aHUOHOB XMMUYECKUMU
METOJaMHu.

5) PaGoTaTh ¢ OCHOBHBIMU THUITAMH IPUOOPOB, UCITOJIH3YEMBIX B
aHayusze (poTOINMEKTPOKOTOPUMETPHI, CIIEKTPO(POTOMETPHI,
MOTEHIIMOMETPHI U JP.).

Baaners:1) Metonukamu aHanmsa pU3NYIECKUX U XUMUYIECKUX
CBOMCTB BEIIECTB Pa3INYHON MPUPOJIBI.

2) TexHUKOM BBIIOTHEHUS! OCHOBHBIX aHATUTHYECKUX Olepanui

IpHU KAYCCTBCHHOM U KOJIMYCCTBCHHOM aHAJIN3C BCIICCTBA.

OIIK- 3 - cnocoben
IPUMEHATh  PACUETHO-
TEOPETUYECKHE METOIBI

JUIS U3YYEHUSI  CBOWCTB

3HaTb: 1) OCHOBHBIEC 3aKOHBI, JICXKAIME B OCHOBE aHAJTUTUUECCKOMN
XUMHH. 3a/1a41 aHATUTHIECKON XUMHUHU U XUMHUUECKOTO aHAIIN3a,
MYTH ¥ CTIOCOOBI UX PEIICHUS.

2) OcHOBHBIE pa3/iebl

aHAIMTHYECKOM XHUMHU, XUMHUYCCKOI'O H
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BCIICCTB U IMMPOLCCCOB C (bI/I3I/IKO-XI/IMI/I‘-IeCKOFO aHaJlk3a.
ux yqyaCTuem c| Ymern: 1) HpOFHO3I/IpOBaTI> PE3YIbTAaThI (bl/I3I/IKO-XI/IMI/I‘-IeCKOFO
HCITIOJIB30BaHHUEM aHaJIM3a, Ha OCHOBE TCOPETHICCKUX 3HAHUI.
COBpeMeHHOﬁ 2) HpOBO,Z[I/ITB SJICMCHTAPHYIO CTATUCTUYCCKYIO O6p&60TKy
BBIYHCIIMTEIIHHOM SKCIICPUMCHTAJIBHBIX JAHHBIX B XUMHWYCCKUX SKCIICPUMCHTAX.
TCXHHUKU. 3) HpI/IMeH}ITB MOJIYYCHHBIC 3HAHUS JIA aHaJIn3a IPOMBIIIIICHHBIX,

MPUPOJHBIX, OPTAHUYECKUX U OMOIOTHYECKUX OOBEKTOB.
Baanern: HaBnlkamMu BBITIONTHEHHMS HCXOIHBIX BBIYHUCICHUM,
WTOTOBBIX pAaCUETOB C MCIOJIb30BAHUEM CTATUCTUYECKOM

00pabOTKH pe3yIbTaTOB KOJIMUYECTBEHHOTO aHAIN3a.

OIIK-6 - Cnocoben 3HaTh: OyHIaMEHTAIbHBIE XUMHUYECKHUE TOHATHSA. MeTodbl
MPEJICTaBIISTh MaTEeMaTHYeCKON CTaTUCTUKU.
pe3yJIbTaTh cBoeill| YMerth: [IpencraBiars pe3yabTaThl CBOCH padOTHI B YCTHOU U

paboTbl B YCTHOHW | MUCBMEHHOM (hOpMe B COOTBETCTBUU C HOPMaMH U IIPAaBUIIAMH,
NUCbMEHHOW (opMe  B| MIPUHATHIMH B IPO(HECCHOHATTEHOM COOOIIEeCTBE.

COOTBETCTBUU c| Baagers: HaBbikamu paboThl ¢ mpocTedmMMu npudbopamMu u
HOpMaMHU M NPaBUJIaMM, | HaBBIKAMH I10 IOCTAaHOBKE U MPOBEACHUIO AHAIN3A.

IPUHSTHIMU B

podeCCHOHATTBHOM

COO0ILECTBE.

4. OBIIAA TPYJOEMKOCTD JUCIUAIIJIMHBI

4.1. O0beM IMCUMILUIMHBI B 3a4eTHbIX equHUIAX (Bcero) 17 3ET
4.2. 1o Buaam yuyeOHoi padoThl (B 4yacax): 612 yacos

KoauvecTBo yacos (popma 00yueHus
Bup yuye6Hoii padoTbl ENRE )
S0 ) T B 1.4. mo cemecTpam
3 4
1 2 3 4

KonTakTHas pabora oOyJarommxcs ¢
MPEINo/IaBaTeieM B COOTBETCTBUH C 162 256
YIIT 418
AyIUTOPHBIE 3aHATHS: 418 162 256
JIEKIINHU 136 72 64
CeMUHAphI U TPAKTUYECKHUE 3AHATUS 114 18 96
JlabopaTopHbIe pabOTHI,
MIPAKTUKYMBbI 168 72 96
CamocrosTenbHas pabora 122 18 104
dopma TeKyIIero KOHTPOJIs 3HAHUN | TECTUPOBAHHE, TECTUPOBaHUE, | TECTHPOBAHUE,
1 KOHTPOJISI CAMOCTOSITEIIbHOM KOJUIOKBHYM OTYET KOJIJIOKBHYM, KOJIJIOKBHYM,
paboThI: TECTUPOBAHUE, KOHTP. 1o 1abopaTopHoi OTYET 10 OTYET 10
pabota, KOJUTOKBUYM, pedepaT u 1p. | padote naboparopHoit | mabopatopHoOi
(He meHee 2 BUJIOB) pabote pabote
Kypcoas pabora KypcoBas paboTa KypcoBas paboTa
Bunel mpoMexxyTo4HON aTTecTallun 72 sK3amen/36 sK3amen/36
- DK3aMeH
Bcero 4acos o gucruiuinie 612 216 396

dopma 4u3 75
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4.3. Cogepxanmne TuCUMIIMHBI (MoayJsi.) Pacnipenesienne 4acoB nmo reMaM U BUAaM

y4eOHoi1 padoThI:

®opma 00ydeHus: ouHas

Buabl yueOHbIX 3aHATHI Dopma
AyIUTOpPHBIE 3aHATHS 3anaTusa | Camoct TeKyIIero
Ha3zBanmue pa3nesioB u IIpakTHyec B 0SITeJIbH KOHTPOJISt
TeM Beero Kue JlaGoparopu |unrepakt | ast SHAHMI
Jlekun 3aHATHA, ble padoThl, | HBHOM pabora
NPaKTHKYM
CEMUHAPbI bl dopme
1 2 3 4 5 6 7 8
Paznen 1. O0mue TeopeTnyeckre OCHOBbI AHAJIMTUHYECKO XUMHH. XUMHYECKHE METO/IbI
aHaJm3a
1. Benenue B 16 6 - 8 8 2 TECTUPOBAHHE
peaIMeT
aHATUTHYCCKAs
XUMHST. MeTOoIBI
pasaeNeHus u
KOHIICHTPUPOBAHUS
BEIIICCTB B
AHATUTUYCCKOH
XUMUMN.
2. I'ereporeHnrie 46 16 6 12 12 12 TECTUPOBAaHHUE,
paBHOBECHS B CUCTEME KOJUIOKBUYM
0CaJIOK-HACHIIIICHHBIN
pacTBop
MaJIOPacTBOPUMOTO
DJIIEKTPOJIUTA B KX POJIh
B aHAJIMTUIECKOM
xumun. KauecTBeHHBIN
aHaJIu3.
3. Kucaorso - 32 10 10 - 12 TECTUPOBaHHUE,
OCHOBHBIE PAaBHOBECHS KOJUIOKBUYM
B aHAJTUTHYCCKOM
XUMUMN.
4. KoMIJIeKCHbIE 10 4 2 - 4 TECTUPOBAHHUE,
COCTMHCHMUSI B KOJJIOKBUYM
AHAJTUTHICCKOM XMMHH.
5. PaBHOBecHe B 11 4 2 - 5 TECTUPOBAHHUE,
OKHUCIUTEIBHO- KOJUIOKBUYM
BOCCTaHOBUTEIIBHBIX
CUCTEMaX.
6. KonmnuecTBeHHBIH 19 6 2 4 4 7 TECTUPOBAHHUE,
aHanus. [ paBumeTpusi. KOJUIOKBUYM
7. TuTprUMeTpUIeCKre 117 26 26 48 48 17 TECTUPOBAHHUE,
METOBI aHATHN3A. KOJJIOKBUYM
Pa3nes 2. UHcTpyMeHTaNbHBIE ((H3HKO-XUMHYECKHE) MeTOAbI AHAJIH3A.
1. O6was 8 - - - 6 TECTUPOBAHHE,
XapaKTepucTuKa (hus.- KOJJIOKBUYM
XUMUYICCKAX METOIOB
aHaam3a.
2. 128 30 36 42 42 20 TECTUPOBAHHE,
DNEKTPOXUMUICCKIEC
dopma S5u375
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METOABI aHAJIUu3a KOJIJIOKBUYM
3. OnTryeckue 104 22 20 42 42 20 TECTUPOBAHUE,
METOABI aHAJIU3a. KOJIJIOKBUYM
4, 34 6 6 6 6 10 TECTUPOBAHUE,
Xpomarorpaduueckue KOJIJIOKBUYM
MCETOAbBI aHAJIN3a
5. Kunetuueckue 20 2 2 6 6 4 TECTUPOBAHUE,
MCTO/JIbl AHAJIN3a KOJIJIOKBUYM
6. CoBpeMeHHOE 6 2 - - - 4
COCTOsIHHUC U TECTUPOBAHUC,
ICPCICKTUBBI KOJIJIOKBUYM
pa3sBUTHUA
AHATUTUYECKOU
xumun. OCHOBHBIE
00BEKThI aHAJIN3A
Hroro 612 136 114 168 136 122

5. COAEP)KAHUE ITMCIINJINHBI

Pazgen 1. O0mue TeopeTMyecKre OCHOBbI AHAJTUTHYECKOH XMMHUM. XHMHUYECKHUE
MeTOo/bl AHAJIN3a

Tema 1.BBeneHue B mpeaMer aHajquTH4Yeckasi Xxumus. Meroabl pasjejieHUs U
KOHIIEHTPHPOBAaHUS BellleCTB B AHAJIUTHYECKOH XUMUM.

AHnanumuueckana Xumua u Xumuueckuil ananu3. 3ajadd U METOJbl aHAIUTUYECKOU
xuMuH. OCHOBHBIE pa3eibl COBPEMEHHON AHAJIMTUYECKOW XUMHHM. METOoJl aHaiau3a BEIIeCTBa,
OCHOBHBIC XapaKTEPHCTUKH METOJIOB aHanm3a. MeToauka aHanu3a. Bunabl u STambl aHamu3a.
KadecTBeHHBI M KOJWYECTBEHHBIN aHaMM3. XUMHUYECKHE, (HU3NYECKUEe W OMOJOTHUECKHE
METOJIbI aHaJin3a. Makpo-, MUKpPO- U yibTpaMukpoaHanus. OCHOBHbBIE TpeOOBaHMS K METOIaM
aHanM3a: Tpenen  OOHApyXKEHUs, H30UPATeNbHOCTh, CHCHU(PUIHOCTh, TPABUIBHOCTD,
BOCIIPOU3BOMMOCTb, IKCIIPECCHOCTb.

Ananumuueckue npuU3HaAKuU  eewjecmeé U aHalumuueckue peaxyuu. TUIbI
AQHAIMTUYECKUX PEAKIMA M PEearcHTOB. XapaKTEPUCTUKA UYYBCTBUTEILHOCTH aHATUTHYECKHIX
peaknuii (mpenenbHOEe pazOaBiieHHWE, TIpeACNIbHAs KOHIEHTpAIs, MHHUMAJIbHBIA 00BeEM
mpeneabHO pa30aBICHHOTO PAacTBOpa, Mpeaen OOHApYXKEeHHs, MOKa3aTellb YyBCTBUTEIHLHOCTH).
CriocoObl MOBBIILIEHUS! YyBCTBUTEIBHOCTH U U30UPATEIbHOCTH METO/IOB.

Memoowt oonapysycenun u uoenmugukayuu 3312491 1 BHIOOpP MeTOa OOHAPYKEHUS U
UICHTUQUKAUN XUMHUYECKUX coequHeHuid. WneHTudukamus aToOMOB, MOHOB U BEIIECTB.
JlpoOHBIN U cucTemMaTuyeckuii ananus. Ousznveckre METOAbl OOHAPYKEHHSI M UICHTU(UKAITUH
HEOPraHMYECKUX W  OpPraHWYecKUX  BemeCTB. MUKPOKPUCTAIIIOCKONIUYECKUN — aHau3,
MUPOXUMHUYECKH aHaiM3 (OKpalluBaHUE IUIAMEHH, BO3TOHKAa, OOpa3oBaHWE IMIEPIIOB).
KanenpHblii aHamu3. AHamu3 pacTUpaHHEM TOPOIIKOB. XpoMarorpadudeckue METOIbI
KAueCTBEHHOTO aHalin3a. ODKCIPECCHBIM KayeCTBCHHBIH aHaIW3 B 3aBOJICKHX U IIOJIEBBIX
ycnoBusix. [Ipumepsl NpakTHUECKOTo MPUMEHEHUSI METO0B OOHAPYKEHUs

IlIpob6oomobop u npob6onoozomosxka. OCHOBHBIC CTAIUU XMMHUYECKOTO aHaiau3a. Beioop
METOJla aHajiM3a U CocTaBlieHHe cxeM aHanuza. [loaroroBka oOpasma K aHaiIusy.
[IpencraBuTenbHOCTh MPOOBI; poba U 00BEKT aHanM3a; mpobda M MeToxa aHain3a. PakTopsl,
00yCIIOBJIMBAIOIINE pa3Mep U CIOco0 0TOOpa MpeaCcTaBUTENbHON PoObl. CrocOOBI MOMTydeHUs
MPEACTAaBUTEIBHON TPOOBI TBEPABIX, JXHAKUX W Ta3000pa3HbiXx BemecTB. OTOop mpod
TOMOTE€HHOTO ¥ TeTEepPOT€HHOT0 COCTaBa. Y CTPOMCTBA U MPUEMBI, UCIIOJIb3YeMbIE IPU 0TOOpE

dopma 6u375
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po0; nepBuvHas 00paboTka u XpaHeHue mpood. OCHOBHBIE CIIOCOOKI TIEPEeBO1a MPOOBI B hopmy,
HEOOXOAMMYIO JJIsl JaHHOTO BHJA aHAIM3a: PACTBOPEHHE B Pa3IMYHBIX Cpe/lax; CIIEKaHWUE,
CIUTIaBJICHUE, Pa3JIOKEHHE MO/ ACHCTBUEM BBICOKMX TEMIIEpaTyp, AaBJICHUS, BBICOKOYACTOTHOTO
paspsaga; KOMOMHHPOBAaHUE DPA3JIMYHBIX NPUEMOB; OCOOCHHOCTH PA3JIOKEHHSI OPraHUYECKHX
coenuaeHnil. CrocoObl yCTpaHEHHMs W ydYeTa 3arps3HCHUM W TIOTeph KOMIIOHCHTOB TIPH
IpOOONOATOTOBKE.

Tunwvl xumuueckux peakyuii U NPOUECco8 8 AHAIUMUYECKOU XUMUU

OcCHOBHBIE THUIIBI XUMHUYECKUX PEAKIHMI B aHATUTUYECKON XMMHH: KUCIOTHO-OCHOBHBIE,
KOMILIEKCOOOpa30BaHus, OKHCIIEHUSA-BOCCTaHOBICHUS. Vcnonb3yemMble MPOLECChl: OCaKIeHHUE-
pacTBopeHHe, OJKCTpakius, copOius. KoHcTaHThl paBHOBeCHS peakUUid U IPOLIECCOB:
TEPMOJMHAMHUYECKAsl, KOHILIEHTPAIMOHHAs U YCIIOBHAs KOHCTaHTbl paBHOBecHs. CocTosHuE
BEIIECTB B MJICATbHBIX U pealibHbIX cucTemax. ConbBaTalus, HOHU3ALNS, JUCCOIIUAIIHS.

CKopoCTh peakiii B XMMHUYECKOM aHalin3e. bricTpble U MemsieHHbIe peakiunu . DakTopsl,
BIUSIONIME Ha CcKopocTh. KarammzaTopbl, WHIHOUTOpPHI. ABTOKATAJIUTHUYECKHUE PEAKIUH.
IIpumepsl yCKOpeHHs W 3aMEUIEHHs peakUuil M IMPOLECCOB, MCIOIb3YEMBIX B XHMUYECKOM
aHaJIn3e.

Opzanuueckue peazenmul 6 Xumuueckom ananuze OyHKINOHAIBHO-aHATUTUYECKHE

rpymisl (OAD). Biusuue obuieit cTpyKTypsl
OpPraHMYEeCKUX PEAreHTOB Ha MX CBOMCTBA. MCHOJIb30BAHME TEOPUN AHAIOTUA M «MATKUX» U
(OKECTKHX» KUCIJIOT U OCHOBAHUH /7151 O0OBSICHEHU JeHCTBUS OPraHnYeCKUX PeareHTOB.

OcHOBHbBIE THIBl COCAMHEHUH, 00pa3yeMblX C Y4aCTHEM OPraHWYeCKUX pPEeareHTOB.
Xenarbl, BHYTPUKOMIUIEKCHBIE  COEAWHEHMS.  BaxkHeillllne  OpraHuYecKue  PpeareHThl,
MpUMEHsIeMbIE NI OOHAPYKEHHUS W OINpEAeNCHUS HMOHOB METaIOB, IS MAaCKHUPOBAHUS H
J€MacKUpOBaHUs, paslieicHus. BO3MOXHOCTM MCIONB30BaHUS OPraHMYECKHX pPEArcHTOB B
Pa3IMYHBIX METOJIaX aHaIH3a.

Memoowvl pazdenenus u KOHUEHMPUPOBAHUA 6EU{eCHE 6 AHATUMUYECKOU XUMUU.
OcHoBHbIE  mOHATHS  (pa3neneHue,  KOHIEHTpUpoBaHHWE,  Kodddumuent  (dakrop)
KOHUEHTpupoBaHus). (OCHOBHBIE METOIbl pa3leleHHs] W KOHLEHTPUPOBAHUS (METOJBI
UCTIapEHUsI, IKCTPAKLUs, H30UpaTeabHas afacopOIHsi, OTTOHKA (AUCTHILISAINS, BO3TOHKA), 30HHAS
IUTaBKa, JJIEKTPOXMMHUYECKHE M XpoMmarorpaduyeckue METOAbl), MX pOJib B XUMHYECKOM
aHaJuse.

Beibop MeronoB paszaeneHuss M KOHLEHTpupoBaHHs. CouyeTaHHe METOJIOB pa3JeieHHUs U
KOHIICHTPUPOBAHUS C  METOAAMHU  ONpeAeNieHHs; TuOpuaHbie  MeTonsl.  OCHOBHBIE
KOJIMYECTBEHHBIE XapaKTEPUCTUKU METOJIOB pa3elIeHNs U KOHIIECHTPUPOBAHUSI.

Memoowl ocarxcoenusn u coocarcoenus. lIpuMeHeHe HEOPraHUYECKUX U OPIraHUUECKUX
peareHToB Ui ocaxaeHus. CrnocoObl pa3feNeHus MyTeM YCTaHOBJICHMS PA3IMYHBIX 3HAUEHUI
pH, oOpazoBaHHMs  KOMIUIEKCHBIX  COCAMHEHHH W  NPUMEHEHHs  OKHCIUTEIbHO-
BOCCTAaHOBUTENbHBIX peakiuil. ['pynmoBble peareHThl U MpeAbsABIseMble K HUM TpeOOBaHUS.
XapaKTepuCTUKHA MaJOpacTBOPUMBIX COEAMHEHHH, Hanbosee 4acTo MCIONb3yeMbIX B aHAIIU3E.
KoHnuentpupoBanre MUKPOIJIEMEHTOB COOCAKIECHHEM Ha HEOPTaHWYECKUX W OPraHUYEeCcKUX
HOCHTENSX (KOJIEKTOPAX).

Memoodvr 3xcmpaxyuu. TeopeTUHYECKHE OCHOBBI METOAOB. 3aKOH paclpeacieHusl.
Krnaccudukanus skcTpakinoOHHBIX MpolrieccoB. CKOPOCTh 3KCTPAaKUUU. THIBI SKCTPAKIMOHHBIX
CUCTEM. YCIIOBUSI DKCTPAKIIMM HEOPTaHMYECKHUX U OPraHMYECKHUX COeAMHEHUH. PeskcTpakums.
[Ipupona M XapakTepUCTHKA HKCTpareHTOB. Pa3neneHue 371€MEHTOB METOAOM JKCTPaKIUU.
OKCTpakLIMOHHOE paBHOBecue. 3akoH pacnpenenenuss Hepuera —IllunoBa. Koncrtanta
pacnpenenenusi. CreneHb wu3BiIeueHHs. akTop pasleNeHHs ABYX BEHIECTB. Y CJIOBUSA
pas3zieneHus ByX BellecTB. BiusHue pasnuuHbIX (aKTOPOB Ha MPOIECCHl SKCTPAKIMU: 00beM
JKCTpareHTa, Yucio 3kcTpakuuii, pH cpeasl u 1.11. OCHOBHBIE OpraHUYECKHUE PEATEHTHI,
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HCIIONBb3YEMBIE JUISl pa3/IeJICHUsl 3JIEMEHTOB METOJOM JKCTpakuuu. CeneKTHMBHOE pa3leieHue
3JIEMEHTOB METOJIOM TMOA0Opa OpraHMYecKHX pacTBopuTenei, nameHeHus pH BogHo# dassl,
MackupoBaHMsl U JemackupoBaHus. [IpuOopsr mias skcrpakumu. IlpuMeHeHne 3KCTpakiuu B
AHAJIMTUYECKON XUMHUH.

Memoowt évidenenusn, pazoeneHus u KOHUeHmpupoganus. PazneneHnue conocTaBUMbIX
KOJIMYECTB D3JIEMEHTOB M OTJACJICHHE MAaJIbIX KOIWYEeCTB OT Oonbmmx. OIHOCTyNEHYAThle H
MHOTOCTYIE€HYaTble TMpouecchl pasaeneHus. KoHcTtantel pacnpenenenus. KoadpounueHt
pactpenenenusi. Crenenp  u3BieueHus. Koapoumment  pasgenenus.  Koadpoumment
KOHILICHTPUPOBAHUSI.

Tema 2.I'ereporeHHble paBHOBeCHSI B CHCTeMe OCAJAOK-HACBHIIIECHHBIH PacTBOp
MAaJIOPACTBOPUMOI0 JIEKTPOJIHUTA U UX POJIb B AHAJIUTHYECKOI XUMHUM.

Ilpoyeccovl ocaxcoenun u coocaxcoenusn. llonstiue o mpupoae oOpa3oBaHMs OCAIKOB.
Ocanku u ux cBoiictBa. Cxema oOpa3zoBaHus ocanka. Kpucramnuuyeckue U aMOpQHBIE OCAaKH.
VYcnoBus mMONMy4YeHHs] KPUCTAJUIMYECKUX M aMOp(HBIX OCaaKoB. ['OMOreHHOe OcCaXKIeHHE.
3aBUCHMOCTh CTPYKTYpPhl OCaJika OT €ro WHAUBUAYAIbHBIX CBONCTB (pacTBOPUMOCTH,
MOJIAPHOCTH MOJIEKYJ) M YCIIOBHUI Oca)KAeHHsI (KOHIIEHTPAIIMM OCaXKAAEMOIo HOHA U OCaUTeNs,
COJIEBOTO cocTaBa pacTBopa W pH, TemmepaTypsl). 3aBUCUMOCTh (POPMBI OCagKa OT CKOPOCTH
oOpa3oBaHMsl MEPBUYHBIX 4YacTUI] MX pocTa. [lonmydeHwe U mpoMbIBaHME OCaAKOB. BiusHue
pa3nUYHBIX (AaKTOPOB HA IMOJHOTY OCAXKICHUS OCAIAKOB W MX pacTBopeHHe. CTapeHue ocajka.
[IpuunHbl 3arps3HeHHs] ocajka (COBMECTHOE OCAaXKICHHE, COOCAXKICHHE, IOCIenyollee
ocaxaenue). Kiaccudukanuss pasmudHBIX BHIOB COOCAXKICHHS (aACOpPOLHS, OKKIIO3HS,
nzoMmoppusm). [lonoxxkurenbHOE U OTPULIATETHLHOE 3HAYCHHE SBJICHUS COOCAXK/ICHUS B aHAJIN3E.

PactBopumocTh. CriocoObl BBIPRKEHHUSI PACTBOPUMOCTH MAaJOPACTBOPUMBIX CHIIbHBIX
3NEKTPOJNUTOB. PaKTOPHI, BIUSAIOIIME HA pACTBOPUMOCTh OCAJIKOB: TEMIIEpaTypa, HOHHAs Cuia,
NeicTBUE OJJHOMMEHHOTO MOHA, PEaKIMH MPOTOHU3ALNHU, KOMIIJIEKCOOOPa30BaHUs, OKHUCICHUS -
BOCCTaHOBJIEHUS, CTPYKTYpa U pa3Mep YacTHII.

PaBHOBecue B cucreme pacTBop - ocanok. [IpousBenaeHue pacTBOPUMOCTH
MajopacTBOPUMOIO CUIILHOTO AJIEKTPOJIUTA. Y CIIOBUSI 00pa30BaHUs OCAIKOB MaJlOPACTBOPUMBIX
CHJIBHBIX JJIEKTPOJIMTOB. J[poOHOEe ocaxneHue u JpoOHOe pacTBopeHue ocankoB. IlepeBon
OJIHMX MAaJOpaCTBOPUMBIX 3JIEKTPOJIUTOB B Apyrue. BiusHHE MOCTOPOHHUX 3JIEKTPOJIMTOB HA
pPacTBOPUMOCTh  MAJIOPACTBOPUMBIX  CHJIBHBIX  JJIEKTPOIUTOB  (HOOABOK AJIEKTPOIHTA C
OJTHOMMEHHBIM HOHOM, JT00ABOK MOCTOPOHHETO (MHAM(POEPEHTHOTO) DJIEKTPOIHUTA. JIEHCTBHE
OJHOMMEHHOTO HWOHA, pEaKUWWu MNPOTOHU3AIMH, KOMIUIEKCOOOpAa30BaHMs, OKUCICHUS-
BOCCTaHOBJIEHUS, CTPYKTYpa U pa3Mep YacTHII.

Teopemuueckue ocHo6bl Kauecmeennozo ananuza. Kiaccupukanuss MeTon0B
KaueCTBEHHOro aHanu3a (ApOOHBII M CHCTEeMaTU4YeCKUH, MakKpo-, MOJYMHUKpPO-, MHKpO-,
YIbTPAMUKPOAHAIIN3). AHATIMTUYECKUE PEAKIMH U PEareHThbl, UCIOJIb3yeMble B KaU€CTBEHHOM
aHanuze (cneuuduueckue, ceJeKTUBHbIE, TPYMIoBbie). Mcrnonbp3oBaHie KaueCTBEHHOIO aHalln3a
B XMMUYECKOM aHaJIU3e.

KauecTBeHHBIN aHAIN3 KATHOHOB U AHMOHOB. AHAJTUTHYECKasl KiaccuuKalys KaTHOHOB
Mo Tpymnmam: cepoBoAoponHas (CynbpuaHAs), KUCIOTHO-OCHOBHAs, aMMHadHO-(ochaTHas.
OrpaHnn4eHHOCTH JI000# Kilaccu(HUKAIMKA KaTHOHOB 10 rpymiaM. J[poOHBIi U cucTeMaTHYeCKHid
aHaJIN3.

KucnotHo-ocHOBHasI kinaccuduKaius KaTHOHOB 10 rpymmaM. CucTeMaTHYecKril aHaIn3
KaTUOHOB IO KHCIIOTHO-OCHOBHOMY METOAY. AHAIUTHYECKUE PEAKIMU KAaTHOHOB PAa3IMYHBIX
AQHAITMTUYECKUX TPYIIIL.

KadecTBeHHBII aHaIM3 aHUOHOB. AHATUTHYECKas KiacCU(UKalys aHHOHOB IO TPYIIITaM
M0 CMocoOHOCTH K OOpa30oBaHMIO MAlOPACTBOPUMBIX COEAMHEHUN, IO OKHCIUTENIbHO-
BOCCTAHOBUTEJIBHBIM CBOMCTBAM. AHATUTUYECKNE PEAKLIIMY AHNOHOB Pa3JIUYHBIX
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AHAIMTUYECKUX Ipymi. MeToasl aHaau3a CMecel aHMOHOB Pa3JIMYHbIX aHATMTUYECKUX TPYIIIL.
Tema 3. Kuc/10THO - 0CHOBHBIE paBHOBeCHSI aHATUTHYeCKOH Xumun. Kuciomno-
ocHogHvle peakyuu. COBPEMEHHBIE NPECTABICHUS O KACIOTaX U

ocHoBaHusX. Teopuss bpeHcrema-Jloypu. PaBHOBecMe B cHCTEME KHCIOTa - CONPSIKEHHOE

OCHOBaHHWE - pacTBOpUTENb. KOHCTAaHTBI KHUCIOTHOCTH W OCHOBHOCTHM M HX IIOKa3aTelu.

[ToBeneHue ANEKTPOIUTOB U HEAIEKTPOIUTOB B PACTBOPAX.

Teopust [lebas-Xiokkens. OOmasi KOHLEHTpPAIMs W AaKTUBHOCTb HOHOB B PACTBOPE.
Koaddurnuentsr aktuBHOCTH. MoOHHAs cwmiia pacTBopa. BnusHue MOHHON CHIIBI pacTBOpa Ha
KO3 PHUIHUEHTH aKTUBHOCTH HOHOB.

Beruucnennss pH pacTBOpOB KHCIOT M OCHOBAaHUM, MHOTOOCHOBHBIX KHCJIOT H
OCHOBaHHUM, CMECH KHCJIOT ¥ OCHOBaHUIA.

Kucnotueie u ocHOBHBIE CBOWMCTBAa pactBopuTeied. IlpoTonmuTuyeckre paBHOBECHS B
Boje. KoHcranta aBTomporoniu3za. BnusHue npupoAbl pacTBOPUTENS HA CUIY KHUCIOTBI M
ocHoBaHus. Husenupyrommii u nuddepernupyromuii 3pGexTs pacTBOPUTENS.

KucnoTHO-0CHOBHOE paBHOBECHE B MHOTOKOMIIOHEHTHBIX CUCTEMAX.

IM'upponus. KoncranTa u crenens rugaponusa. Beuucienue 3nauenuit pH pacTtBopoB coneit
MOJBEPIIINXCS TUAPOIU3Y (TUAPOIM3 aHWOHA CIA0O0H KHCIOTBI, THAPOJIM3 KAaTHOHA CJaboro
OCHOBAHUS, THJIPOJIN3 COJIH, COJepIKAIIei KaTHOH c1a00ro OCHOBaHMS M aHUOH CI1a00# KUCIOTHI).

KucnoTHo-0CHOBHBIE pABHOBECUSI B MHOTOKOMIIOHEHTHBIX CUCTEMAX.

Bydepnsie pactBopsl 1 ux cBoiicTBa. Berunciaenue pH OydepHbIx pacTBopoB: OydepHbie
CHUCTEMBI, COJIepIKAIIie CIa0yo KUCIOTY M €€ COJib, Cladoe OCHOBaHWE M €€ coJib. bydepHas
eMKoCTb. Vcrionp3oBanne OyQepHBIX CUCTEM B aHAJIU3E.

Tema 4. KoMIuiekcHbIE COeITUHEHNS B AHATUTHYECKOH XUMMH.

Peaxkyuu komnaexkcooopazoeanusa. Thnbl KOMIUIEKCHBIX COCUHEHUN, UCIIOJIb3YEMBIX B
aHanmuTudecko xumun. Kiaccupukamuss KOMIIEKCHBIX —COCIUHEHUH 1O  XapakTepy
B3aMMOJICICTBUS IIEHTPAIbHBIA HOH (KOMILIEKCOOOpa3oBaTeb) - JUTaH[, [0 OJHOPOJHOCTH
JUTAaHJa W [EHTPAJIBHOTO WOHA: BHYTPUC(HEpHBIE KOMILJIEKCHI W HWOHHBIE aCCOIMATHI
(BHemHec(hepHbIe KOMIUIEKCH U MOHHBIE Mapbl); OAHOPOIHOIUTAHIHBIE U CMEUIaHOJIUTaHTHBIE;
MONIUsAZIEpHBIE  (TETepOMONMsIAepHbIe W romomnonusaepabie). CBOWCTBA  KOMIUIEKCHBIX
COCIMHEHUH, MMEIOIME aHATUTUYECKOE 3HAYEHUE: YCTOWYMBOCTh, PACTBOPUMOCTH, OKpacKa,
nerydecTb. CTyleH4aToe KOMIUIEKCOOOpa3oBaHHE.

PaBHOBecusi B pacTBOpax KOMIUIEKCHBIX coelrMHEHW. KOHCTaHThI yCTOMYMBOCTHU
(cTrynmeHuarbie W OOIIME) W KOHCTAHTHI HECTOMKOCTH KOMIUIEKCHBIX COCNMHEHUH, (DyHKIUs
oOpazoBaHus (CpelHEE JIMTaHIHOE 4YHCI0), (YHKIUS 3aKOMIUICKCOBAHHOCTH, CTEICHb
0o0pa3oBaHMsl KOMIUIEKCA. YCJIOBHBIE KOHCTAHTHI YCTOMUMBOCTH KOMIUIEKCOB. DakTopsl,
BIUSIOIIME Ha KOMIUIEKCOOOpa3oBaHHE: CTPOEHHE LEHTPAJbHOTO aToMa M JIMTaH[a,
KOHIIEHTpallusl KOMIIOHEHTOB, pH, WoOHHas cwuia pacTBopa, Temmeparypa. Kiaccudukamms
KOMIUIEKCHBIX COEIMHEHHUI MO TEPMOJAMHAMUYECKON M KMHETHYECKOW YCTOMYMBOCTH. BinsiHue
KOMILIEKCOOOpa30BaHUs Ha PAaCTBOPHUMOCTb COEAMHEHHUH, KHCIOTHO-OCHOBHOE PpaBHOBECHE,
OKHUCJIUTEIHHO-BOCCTAHOBUTENIbHBIN MOTEHLMAT CHCTEM, CTAOMIIM3ALMIO Pa3IMYHBIX CTETeHen
OKUCJIEHUs 37eMeHTOB. CriocoObI TMOBBIIICHHS] YyYBCTBUTEIHPHOCTH U CEICKTUBHOCTH aHAIN3a C
HCIIO0JIb30BAHUEM KOMIUIEKCHBIX COEIMHEHUH.

[IpuMeHeHHe OpraHUYEeCKUX PEarcHTOB B aHAIMTUYECKOW XUMHUU. BiMsHHE CTPYKTYpBI
OPraHMYECKUX pPEareHTOB Ha WX CBOWCTBAa. Peakuuu, OCHOBaHHBIE Ha 00pa3OBaHUU
KOMIUICKCHBIX COCIUHEHUN MeTayioB. Peakmum 0e3 y4acTHs KOMIUICEKCHBIX COCTUHEHHIA
METAJJIOB: O0pa30BaHME OKpPAIIEHHBIX COCAMHEHHH C OTKPHIBAEMBIMH  BEIICCTBAMH,
o0pa3oBaHME OPraHUYECKUX COCAMHEHHH, O00Jafalonmx CcroernuuuecKuMu CBONCTBAMU;
WCIIOIb30BAaHUE OPraHUYECKUX COCAMHEHUN B KayeCTBE HMHAMKATOPOB B TUTPUMETPUUYECKUX
METOAaX KOJMYECTBEHHOTO aHAIN3a.
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Tema S. PaBHoBecHe B OKMCIUTENIbHO-BOCCTAHOBUTEIBHBIX CHCTEMAX

OKucaumenvHo-60ccmanogumenbHyle peaKkyuu B aHaTUTHIECKON XUMHUH.
OnexktpoaHblii moTeHuuan. YpasHenue Hepucra. CtanmapTHbId U (OpPMaTIbHBIN MOTSHLUAIBI.
OKHCIUTENTBHO-BOCCTAHOBUTEIIbHBIE IOTECHIUAJIBI penokc-nap (penokc-noTeHInansbl,
AJIEKTPOJHBIE OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIE TOTEHIIMAIBI).

[Torennuan peakiuu (3JIEKTPOABHIKYIIAS CUIIa PeaKUN). BiIusHMEe 3/1eKTpOCTaTHYECKUX
U XUMHMYECKMX B3aUMOJEHCTBUM Ha moTeHuMan. CBs3b KOHCTaHTBl pPaBHOBECHS CO
CTaHJApTHBIMU IOTCHIManamMu. HampasineHue peaknuu OKUCICHHS M BOCCTAHOBJICHMSL.
@DakTopbl, BIUSIONIME HA HANpaBlIEHUE OKUCIMTEIbHO-BOCCTAHOBUTENBHBIX peakiuid. [ myouna
IIPOTEKAHNS OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUM.

OCHOBHBIE HEOPraHMYECKHME U OPraHWYEeCKUE OKUCIMTEIM U BOCCTAaHOBUTEIH,
IpUMEHsSEMbIE B aHanu3e. MeToabl NPEIBapUTEIBLHOTO OKHCIEHHS M BOCCTAHOBJICHHUS
OIpEeAEIAEMOro KOMIOHEHTA. VCnoib30BaHNE OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUI B
XUMHYECKOM aHaJIN3E.

Tema 6. KosimuecTBeHHbI aHam3. ' paBumMeTpus

Beeoenue ¢ konuuecmeennsiii ananu3. Knaccuduxauus MEeToa0B KOJIMYECTBEHHOTO
aHanu3a. TpeGoBaHus, NPeIbABIIEMBbIE K PEAKLIUAM B KOJMUYECTBEHHOM aHAJIN3E.

I'pagumempuueckuii memoo ananuza. CyIHOCTb TPABUMETPUUECKOTO aHAIM3a,
IIpenMylIecTBa U HeJocTaTku MeTona. Knaccudukanus MeTonoB rpaBUMETpUYECKOIO aHaIM3a.
IIpsiMblE M KOCBEHHBIE METOJBI ONpEACIICHUs. BaxHenue opraHu4ecKue U HEOPraHUYECKUe
ocaaurenu. TpeOoBaHUs, PEABABISIEMbIE K OCAAUTENI0, IPOMBIBHON kuaKkocTU. O0Imas cxema
ornpeneneHuil. TpeboBaHUSA K OocaxJaeMoil U rpaBuMeTpuueckoil popmam. M3menenus cocraBa
OCaJKa NpU BBICYIIMBAHWM U INPOKAIMBAHMU. PacueTsl B IpaBUMETPUYECKUX ONPEACICHUSAX.
ITorpemHOCTH B TpaBUMETPUUECKOM aHANIU3€E. TepMOrpaBUMETPUYECKUM aHAIINS.

[IpuHIMTIBI BECOBBIX OMNpEEIeHU. AHATUTUYECKUE BEChbl. UyBCTBUTEIBHOCTh BECOB U
€€ MaTeMaTU4YEeCKOe BhIpakeHHe. PaKTOpbl, BIMSIOIIME HAa TOYHOCTh B3BELIMBaHUA. Te€XHHKa
B3BCILIMBAHMUS.

IIpumepsl NpPakTUYECKOTO NPUMEHEHHS TIPABUMETPUUYECKOrO0 METOAAa  aHaIu3a.
Omnpenenenue >1eMEHTOB B BUAE OKCHIOB. OmnpeneneHue Kanplus U Maraus. OnpeneneHue
CEpbl, TAJOT€HOB B HEOPIaHWYECKUX U OPraHUYECKUX COCOUHEHMsX. Pa3nuuHble MeETO/bI
omnpenenenHus pocopa u kpemuus. IIlpuMeHeHHe OpraHMYECKUX PEareHTOB IJIs ONpPEENICHHS
HUKeJs, KoOanbTa, IMHKA U MarHUs.

Tema 7. TuTpuMeTpHYecKHe METOAbI AHAJIN3A

Tumpumempuueckue memoowvt ananuza. OCHOBHBIE TOJOKEHUS TUTPUMETPUYECKOIO
aHanmu3a. OCHOBHBIE MOHATHS (QJIMKBOTA, TUTPAHT, TUTPOBAaHUE, TOYKA AKBUBAJIEHTHOCTH,
KOHEYHasl TOYKAa TUTPOBAHMS, MHIUKATOp, KpUBas TUTPOBAHMS, CTENEHb OTTUTPOBAHHOCTH,
YpOBEHb THUTpOBaHUs). TpeOoBaHUs, NPEAbABISEMbIE K peakUUsIM B TUTPUMETPUYECKOM
ananmu3e. Knaccudukanus MeTo10B THUTPUMETPUYECKOTO aHAJIN3a: KUCIIOTHO-OCHOBHOE,
OKHUCJINTEIbHO-BOCCTAHOBUTENIBHOE, OCAAUTEIbHOE, KOMIUIEKCUMETPUIECKOE U
KOMIIJIEKCOHOMETPUUYECKOE TUTPOBAHHUE.

OcCHOBHBIE IPUEMBI THTPUMETPUUYECKHUX OIIPEEIICHHI: TpsIMOe, 00paTHOE,KOCBEHHOE
tutpoBanue. CriocoOwl onpeeneHus (OTAEIbHBIX HABECOK, ATMKBOTHBIX YacTei).

CriocoObl  BBIpQ)KEHUS KOHLEHTpPAlMid B TUTPUMETPUYECKOM aHanu3e (MoJspHast
KOHIICHTPALlUs, MOJIApHAs KOHIIGHTpALMs OSKBUBAJIEHTA, THUTP, TUTPUMETPHUUECKUH (PaKTOp
nepecyera (TUTP TO OMPEAETIsIEeMOMY BEIIECTBY), MONPABOYHBIA Kod(dduimeHT). PeakTussl,
NpUMEHSIEMbIE B TUTPUMETpUYECKOM aHanu3e [lepBUuHBIE CTaHIApThl, TPEOOBaHHS K HUM.
®ukcaHanbl. BropuuHble CTaH1apTHI.

MeTtobl YCTaHOBJICHHUSI KOHEYHOMI TOUKH TUTPOBAHHUS (BU3yaJIbHBIE,

MHCTPYMEHTAJIbHBIE). BBl KpUBBIX TUTPOBAHUSAN IPUHLUIIBI X TOCTpoeHUs. CKadyok
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TUTPOBaHUA. TOYKa S5KBUBAJICHTHOCTU U KOHEYHAsl TOUKA TUTPOBAHHUS.

TunoBele pacueThl B TUTPUMETPUYECKOM aHanu3e. Pacuer Maccbl CTaHIApTHOTO
BElIeCTBa, HEOOXOAUMBIN AJIsi IPUTOTOBJIEHUS! TUTPaHTa. PacueT KOHIUEHTpaluyd TUTPAHTA MPH
€ro craHjpapTu3zauuu. Pacdyer Macchl M MacCOBOM [IOJIM OMNPEAENSIeMOro BEIECTBA IO
pe3yabTaTaM TUTPOBAHUS.

Kucnomno-ocnoenoe mumpoeanue. CymHocTh MeTona. (OCHOBHBbIE pEaKIUUu U
TUTPAHTHI MeTOAA. TUIIBI KUCTIOTHO-OCHOBHOT'O TUTPOBAHUS (aLIUIUMETPHUS, AIKATIUMETPHS).

Nuaukamuss KOHEYHOM TOYKM KHCIOTHO-OCHOBHOT'O TUTpOBaHusA. MHaukaTopbl Metona
KHCIIOTHO-OCHOBHOTO TUTPOBaHUA. TpeOoBaHUS, MpeabsBiIsieMble K MUHIUKAaTOpaM. MexaHusm
U3MEHEHUS OKpPACKU KHCIOTHO-OCHOBHBIX HHIMKATOPOB: HOHHAsA, XpomModopHas M HOHHO-
xpomModopHasi TEOpUH UHAUKATOPOB KUCIIOTHO-OCHOBHOTO TUTpoBaHus. MHTEepBan pH nepexona
okpacku wuHAMKaTopa. Ilokazarenr TutpoBanus (pT). IlpaBumo BeIOOpa WHIWKATOPOB.
Knaccudukanus nHARKATOPOB (10 CIOCOOY MPUTOTOBJICHHS, IPUMEHEHHUS, TI0 I[BETHOCTH, TIO
MEXaHU3My B3aMMOJEUCTBUS C TUTPAHTOM, MO cocTaBy). [Ipumepbl TUNUYHBIX MHAUKATOPOB
KHCJIOTHO-OCHOBHOT'O TUTPOBAHUSI.

KpuBble KHCIOTHO-OCHOBHOTO THTpOoBaHMs. Pacuer pH Ha pasnuyHbBIX 3Tamax TUTPOBAHUS,
MOCTOPCHHUE W aHAJIN3 TUIMYHBIX KPHUBBIX TUTPOBAHHS CUJIBHOM KUCIIOTHI MIEIOYbI0, CHIBHOTO U
c1aboro OCHOBaHMS — KUCIOTONH. CKadyoK TUTpOBaHUA. BriusHHE BeMYMHBI KOHCTAHT KHCIOTHOCTH
WJIA OCHOBHOCTH, KOHILIEHTPAIIMH KUCJIOT WM OCHOBaHHH, TEMIIEPATYPbl, IOHHOW CHJIbI Ha BEJIMYHHY
CKayKa Ha KpUBOH THUTPOBaHUA. BIOOp MHAMKATOPOB MO KPUBOM TUTPOBAHUSI.

OmmOKM  KHUCIOTHO-OCHOBHOTO  THUTPOBaHUS  (MOTPEIIHOCTH,  OOYCJIOBJICHHBIC
(GU3MUYECKUMU HM3MEPECHUSMH;, WHAUKATOPHBIC OIIMOKH, KOHICHTPAIMOHHBIE WHIUKATOPHBIC
OLIMOKM; COJIEBBIE OINOKN), UX pacyeT U ycrpaHeHue. [Ipumepsl mpakTHYecKoro NpuMeHeHUsl.

Kucnommno-ocnoenoe mumpoeanue é HeoOnwvix cpedax. OrpaHNUEHNE BO3ZMOKHOCTEMN
METOZ0B THUTPOBAaHUA B BOAHBIX pacTtBopax. CyHIIHOCTH MeETOJa KHUCIOTHO-OCHOBHOTO
TUTPOBAHUS B HEBOJHBIX cpemax. Kiaccudukaius pacTBoputesei, IpUMEHIEMBIX B HEBOJIHOM
TUTPOBaHUU (IIPOTOHHBIE, AaNpOTOHHbIE). BiusHUe ™NpPUPOABI pACcTBOPUTENS HAa CHUITY
(KUCIIOTHOCTh, OCHOBHOCTBb) PaCTBOPEHHOro Imporosnta. [losHOTa mnpoTekaHuil peakuuil B
HEBOJHBIX pacTBOpHUTeNsiX. DaKTOPbI, OMPENENSIONINe BEIOOP MPOTOIMUYECKOTO PAaCTBOPUTEINSL.
[IpuMeHeHne KUCI0THO-OCHOBHOT'O TUTPOBAHUS B HEBOJIHBIX CpeaxX.

Komnnexcomempuueckoe mumposanue. CyniHocTs MeTos1a. TpeGoBaHMsI K peakiusM B
KoMIUiekcumeTpun. Kraccudukanus MeTogoB W WX TpuMeHeHue. Heopranmueckue u
OpraHMYecKre TUTPAHTHI B KOMIUIEKCOMETpHH. Mcronb30BaHre aMUHOMOIMKAPOOHOBBIX KHCIOT
B KOMIUIEKCOHOMETpUHU. I[loHSATHE O KOMIUIEKCOHATaX METaIoB. THUTpaHT METoNa, €ro
MPUTOTOBIIEHNE, cTaHAapTu3anus. CrocoObl KOMIUIEKCOHOMETPUYECKOTO TUTPOBAHUS: MPSMOE,
oOpatHoe, kKocBeHHOe. CeleKTUBHOCTh TUTPOBAaHUS U crocoObl ee moBbliieHus. [lorpemrHoctu
tuTpoBaHus. OmmMOKH METO/1a, X MIPOUCXOKICHUE, paCcUeT, yCTPaHCHHE.

KpuBble KOMIUIEKCOHOMETPUYECKOTO TUTPOBAHUS, UX pPaCUET M NOCTPOCHHUE, AHAIIN3.
Bnusiaue pasnuuHbIX (AaKTOPOB HA CKAa4OK Ha KPUBOM TUTpoBaHMA (YCTOWYMBOCTD
KOMIUJIEKCOHATOB, KOHIIEHTPAIIMX HOHOB MeTalsla M KoMIuiekcoHa, pH pactBopa).

NHnukaTopbl KOMIUIEKCOHOMETPUHM (METAJUIOXPOMHBIE HWHIMKATOPBI), MPUHIUI HUX
necTBusi; TpeOOBaHUS, NpPEIbSABISEMble K METaNIOXPOMHBIM HHIUKATOpaM; HHTEpBal
U3MEHEHUS OKPAacCKM WHINKATOPOB. BaxkHellme yHUBEpPCAIbHBIE H  CHEIU(PUIECCKHE
METaJUIOXPOMHBIE UHIUKATOPBI.

[IpuMepsl pakTHUECKOTO MPUMEHEHUSI METO/1a KOMIIEKCOMETPUYECKOTO TUTPOBAHUS.

Okucnumenvno-eoccmanogumenvruoemumposanue.CylHOCTbMETO/A.
Knaccudukanus  OKHCIHUTEIbHO-BOCCTAHOBUTENIBHBIX ~ METOJOB  THUTPOBaHUS. Y CJIOBHUS
MIPOBEJICHUSI OKUCIUTEIbHO-BOCCTAHOBUTEILHOTO TUTPOBAHUS, TPEOOBaHUS, NMPEAbSBIIEMbIE K
peakuusM. Buabl OKUCIUTEIbHO-BOCCTAHOBUTEIBHOTO TUTPOBAHUS (TIpsiMoe, oOpaTHOE,
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3aMECTUTENBHOE) U PacueThl pe3yJIbTaTOB TUTPOBAHHUS.

Tutpant, ero mnpuroroBieHue, cranmapruzanus. CrocoObl OmpeneneHus KOHEYHON
TOYKH TUTPOBAHUSI; UHAUKATOPHKI. [lorpemuocTuTuTpoBanus.

NHaukaTtopbl  OKUCIHUTEIBHO-BOCCTAHOBUTEILHOTO  TUTpoBaHus.  Kiaccudukanus
WHIUKATOpOB (oOpaTuMmele, HeoOpaTuMmeble). MHTepBan W3MEHEHUsS OKpPAacKHM HWHIWKATOpa.
[TpuMepbl OKHCITUTENHHO-BOCCTAHOBUTENIBLHBIX HHIUKATOPOB, YacTO NMPHUMEHSEMBIX B aHAIN3E
(mudennnamuH, GEeHAHTPOINHOBAS KUCIIOTA, ePPOUH U Ap.).

KpuBble OKHMCIUTETFHO-BOCCTAHOBUTEIHHOTO TUTPOBAHUS: PACUeT, IOCTPOCHHE, aHAIIN3.
@daxTophl, BIMSIONIME HA XapakTep KPUBBIX TUTPOBAHMS: KOHLIEHTpAlMs HWOHOB BOAOPOA,
KOMIUIEKCO0Opa3oBaHue, MOHHAs cuiia. BeiOop nHANKAaTOpa HA OCHOBAHUN KPUBOM TUTPOBAHUS.

NunnkaTtopHble  OMHMOKH  OKHCIUTEIBHO-BOCCTAHOBUTENHLHOTO  THTPOBAHHS,  HX
MIPOUCXOXKACHHE, PACUET, yCTPAaHEHHE.

Oobmas XapaKTepUCTHKA METO/IOB: NepPMaHTaHATOMETPHYECKOTO,
JTUXPOMATOMETUPUYECKOT0, HOAMMETPUUECKOTO, HOAOMETPUYECKOT0, HOTATOMETPHUIECKOTO,
OpOMaTOMETHPUYECKOTO, HUTPUTOMETPUUYECKOTO, EPUMETPUIECKOTO TUTPOBAHUSI.
[IpuroTroBnenne W CTaHIapTU3aLUUS TUTPAHTOB. YCJIOBUA MPOBEACHUS OMNPEACIICHUH.
Omnpenenenre KOHEYHON TOYKU TUTpoBaHUS. O0IaCTh MPUMEHEHHS.

Ocaoumenvnoe mumposanue. CylmHOCTH MeTona. TpeOoBaHUs, TPEIBABISIEMBbIC K
peakiusM B METOAE OCAAUTENbHOro THUTpoBaHUs. Kiiaccupukamus METONOB IO MPUPOIE
peareHTa, B3aUMOJEWUCTBYIOUIETO C  ONpEIEIsieMbIMH  BEIIeCTBaMH  (apreHTOMETpHS,
TUOIIMAHATOMETPHUS,  MEPKYpOMETpHs,  rekcanuaHodepparomMeTpus, cynb(haTomeTpus,
Oapumetpus). Buasl ocanurensHoro TuTpoBaHus (psimoe, oopatHoe). OmmOKH 0CaaUTEIHBHOTO
TUTpOBaHUs. X IPOUCXOXKACHUE, pacyeT, yCTpaHEHHE.

KpuBble ocanuTenbHOro THUTPOBAaHUS, WX pacyeT, MOCTpPOeHHe, aHanui3. BiusHue
pa3nuYHbIX (AaKTOPOB Ha CKAUYOK THUTPOBAHUS (KOHIIEHTpAIMS PACTBOPOB PEarcHTOB,
pacTBOpUMOCTh ocanka W Ap.). CrmocoObl 0OHApyXEHUs KOHEYHOW TOYKH THUTPOBAHUS.
Nuaukatopsl MeTola OCAAUTENLHOTO TUTPOBAHUS: OCAIUTENbHBIE, METANIOXPOMHEIE,
a7IcOpOUIIMOHHbBIE. Y CIOBHSI IPUMEHEHHSI U BBHIOOP aJCOPOLMOHHBIX MHAWKATOPOB. TUTpaHTHI
METO/1a, X MIPUTOTOBJIICHHUE, CTAHIaPTH3AIHS.

Paznen 2. UHcTpyMeHTAIbHBIE (QU3MKO-XUMMHYECKHE) MeTOAbI aHaau3a Tema

1.00mas xapakTepucTuKa QU3HKO-XUMHUYECKNX MeTO10B aHaan3a OCHOBHbIE

(bU3UKO-XMMHYECKHE METO/IbI aHaIN3a. AHATMTUYECKUM CUTHAIL.
3aBUCHUMOCTh AHAJIUTUYECKOTO CHUTHAJIa OT KOJMYECTBEHHOro cocraBa mpoOsl. [lonstue
Xo0J0ocToil mpoObsl U 3TamoHa. OCHOBHBIE MPHEMBI, HCHOJb3yeMble B (PU3UKO-XUMUYECKUX
METOoJlaX aHalu3a. MeToa TrpalyHpoOBOYHOTO Tpaduka, METOJ CTaHIAPTOB, METOJ J100aBOK.
OcobenHocTH U 00J1acTH TPUMEHEHUS (PU3NKO-XUMUYECKUX METOJ/IOB aHAJN3a.

OCHOBHBIE METPOJIOTUYECKUE TMOHATHS W TPEICTABICHUS: HW3MEpPEHUE, METOIbl U
cpencTtBa W3MEpeHHi, mnorpemHocTH. Kiaccudukanus omuOOK XUMHYECKOTO W (U3HKO-
XUMHYECKOTO aHalln3a (CUCTeMaTU4YeCKasi, CliydaiHas).

Cucrematnueckass omwuOKa, TMpPOLEHTHAs cHCTeMarudeckas omuoka. VcTouHuku
CUCTEeMAaTUYECKUX OIIMOOK (METOAUYECKHE, MHCTPYMEHTAIbHbIC, HHAUBHIyalbHBIE). OleHKa
MPaBWIBHOCTH  PE3YyJIbTaTOB KOJIMYECTBEHHOTO aHainu3a (UCIHOJb30BaHUE CTaHIAPTHBIX
00pa3loB, aHAIU3 HCCIEOYyeMOro OOBEKTa JPYIrMMH METOJAaMH, METOJA J00aBOK, METOA
YABOCHHUS).

Cayvaiinple OIIHOKH.

Hekotopple MOHATHA MaTeMaTUYeCKOM CTaTUCTUKM W HMX HCIOJb30BaHHE B
KoJndecTBeHHOM ananuse. CiiydaiiHas BeNWYMHA, BapuUaHTa, TEHEpalibHAs COBOKYITHOCTD,
BbIOOpKA, pacnpenenenne CTbioieHTa.

Cratuctudeckast 00pad0TKa U MPEICTABICHUE PE3yIbTATOB KOJTUYECTBEHHOTO aHATN3A.
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3aKOH HOPMAJIBHOTO pachpeiesieHus CIydaHbIXx omuOok, t- m F-pacnpenenenus. Cpennee,
nucriepcusi, CTaHAapTHOe oOTkiIoHeHue. [IpoBepka THUMOTE3bI HOPMAIBHOCTH, THUIIOTE3bI
OJTHOPOJHOCTH pPEe3yJabTaToB H3MepeHuil. CpaBHEHHE AMCIEPCHUU U CPEAHHUX JBYX METOJOB
aHaIM3a.

OneHka METONOB aHalM3a MO YYBCTBUTEIBHOCTH, MPENENy OINpeAesieHUs, TOUYHOCTH,
MPaBUILHOCTH, BOCHPOU3BOJAMMOCTH M CEJIEKTUBHOCTH. OIEeHKa JOMYyCTUMOTO PACXOXKIACHUS
PE3yNbTAaTOB MapaJIEIbHBIX ONPEIEICHUN.

TpeboBaHUs K METPOJIOTHYECKIM XapaKTEPUCTHKAM METOJOB M METOJUK B 3aBUCHMOCTH
oT o0bekTa M 1enu aHanu3a. CrocoObl MOBBIMIEHHUS BOCIPOU3BOJMMOCTH M MPaBUIBLHOCTU
aHayusza.

Tema 2. JneKTpOXUMHYECKHE METOIbI AHAJIM3A

OOmrast XapakTepuCTUKa DJICKTpOXUMHUYECKUX MeTonoB. Kiaccudukamms. OCHOBHBIC
Y376l TPUOOPOB AIEKTPOXUMHUUYECKUX METOJIOB aHalu3a. OJIEKTPOXUMHUYECKHE SUCHKH.
NHanKaTOpHBIN 31IEKTPO U AJIEKTPO CPABHEHMUSI.

PaBHOBeCHBIE 1 HEPABHOBECHBIE IJIEKTPOXUMHUYECKUE CUCTEMBI. SIBJIEHUSI, BO3HUKAIOIINE
P NMPOTEKAaHUM TOKa (OMUYECKOE MaJCHHUE HANPSDKEHUS, KOHIIEHTPAIIMOHHAS U KWHETHYeCcKast
nonsipuzanus). llonsgpuszaniMoHHble  KpUBBIE W UX  HCHOJB30BaHUE B PA3ITUYHBIX
ANEKTPOXUMHUYECKUX METO/AX.

CpaBHUTENIbHAS XapaKTePUCTHKA UYYBCTBUTEILHOCTH W W30UPATEIBHOCTH, oOOiacTeit
MPUMEHEHHUS AIEKTPOXUMUYECKUX METOIOB.

Homenyuomempuueckue memoowt. Honomempus u nomenyuomempuyieckoe mumposanue.

[Torenunomerpus. Knaccudukanuss MeToAOB MOTEHIMOMETPUYECKOTO — aHAIHU3a.
CriocoOsI TPOBEIEHUS aHAIIM3A B TOTCHIIHOMETPHUH.

Ilpamas nomenyuomempus. V3mepenue noreHuuana. OOpaTtuMble W HeoOpaTHMBbIE
OKHCIIUTEIHHO-BOCCTAHOBUTEBbHBIE CUCTEMBI. DJIEKTPObl B MOTEHIUOMETPHUH , UX Ha3HAUCHHE.
WuaukaTtopHble 31€KTpOAbl, TpeOOBaHMS K WHIUKATOPHBIM 3JeKTpoiaMm. TpeOoBaHus K
ANEKTpOAaM CpaBHEHUsA. [IpuHIMI JEHCTBUS DJICKTPOHOOOMEHHBIX W HOHOOOMEHHBIX
ANEKTPO/IOB.

HNonomerpust.  Kmaccudukamnusi  MOHCENEKTHUBHBIX — AJIEKTPOJIOB:  JJIEKTPOABI  C
TOMOTE€HHBIMH U Te€TEPOT€HHBIMH KPUCTANIMYECKUMH MeMOpaHaMH, CTEKIISIHHBIE 3JIEKTPOJIbI,
ANEKTPOABI C TOJIBMKHBIMU HOCUTEISIMHU, (PEPMEHTHBIC M Ta30UyBCTBUTEIBHBIC DJICKTPOJIBIL.
[ToTeHnMan HMOHOCENEKTUBHOTO 3JIEKTPOJa B OTCYTCTBHE MOCTOPOHHUX HOHOB. [loTeHuman
HMOHOCEJIEKTUBHOTO  3JIEKTpoJa B MPUCYTCTBUM  MeEMIalOUMX  MOHOB.  (OCHOBHBIE
aNeKTpoxuMuueckre  xapakrepuctukun HMCD. Dnexrtpomnas  QyHkiusa, Kodh HUIHEHT
CEJICKTUBHOCTHU, BpeMs OTKJIMKA, MIPEeI ONpeIeNIeHUs MOTEHIIUAa ONPEICIISIIOIEr0 HOHA.

CrexnsHHBIN d37eKTpoA. BwIOOp cHCTEMBI 3JEKTPOJIOB Il TPOBEICHUS aHAIW3a.
[IpuMeppl MPaKTUUECKOTO MPUMEHEHUS HOHOMETpHUH: ompeneneHue pH, HMOHOB IIETOYHBIX
METaJIJIOB, FAJIOT€HU]I-MOHOB.

llomenyuomempuueckoe mumposanue. VI3MeHeHUEe 3IEKTPOAHOIO IOTEHIMAlA B
nporecce TUTpoBaHus. CrocoObl OOHApPY)KEHHUS KOHEYHOW TOYKH THUTpOBaHHUS. Brioop
WHJIMKATOPHBIX 3JIEKTPOJOB Il XMMHUYECKUX PEaKIHMil pa3HOTO THUIlA: KUCIOTHO-OCHOBHBIX,
OCaXJICHUSI, KOMILJIEKCOOOPa30BaHUS, OKHCIEHHS-BOCCTAaHOBICHUs. [IpuMepbl MpakTHYECKOTro
npuMeHeHust: TutpoBanue (ocPopHOil, cMeceil CoNIHOM M a30THOH, CONSIHOM M YKCYCHOM
KHCIIOT B BOJHO-OpraHMuYecKux cpenax. OmnpeneraeHre HUOAUIOB U XJOPUAOB MPHUCOBMECTHOM
npucyrcTBuu.  VCronp30BaHMEe  OKUCIUTEIbHO-BOCCTAHOBUTENBHOTO  TUTPOBAHMS IS
oTpezieNieHUs] MOHOB METAJIOB Pa3HbIX CTENEHEH OKUCICHHUS.

Dnexkmpoxumuueckue memoovl, 0CHO8AHHbIE HA U3MEPEHUU ITIEKIMPONPOBOOHOCHIU.
Konoykmomempus.

Teopernueckrne OCHOBBI METO/Ia. OCHOBHBIE Y3J1bI IPHOOpOB. KoHaykTOMEeTprdeckas
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s4eiika.  YJenpHas — 3JIEKTPONPOBOAHOCTh.  MDaKTOPHL,  BIUSIONIME HAa  YACIbHYIO
ANEKTPOIPOBOTHOCTh. DKBUBAJICHTHAS AJICKTPOMPOBOTHOCTh U TOJBUKHOCTH MOHOB, (PaKOpHI,
BIIMAIONINE HA HKBUBAJICHTHYIO JJEKTPONPOBOAHOCTh. YpaBHeHHe Komppayina, ypaBHEHHE
Omn3zarepa.

IIpsimasg xkongykTOMeTpus. IIpuemMbl HaAXOKIAEHUS HEU3BECTHOM KOHLEHTPALIMU: METOL
rpalyupoBOYHOTO Trpaduka, pacueTHbi Merod. KoHaykTomerpuueckoe THUTpoBaHue. KpuBbie
KOHJIYKTOMETPUYECKOTr0 TUTpOBaHUsA. (DakTopbl, BAUAIOMIME HAa YETKOCTh M3JIOMa Ha KPUBBIX
KOHJIYKTOMETPHUYECKOTO TUTPOBAHMUS.

Dnekmpoxumuueckue Memoovl, 0CHOBAHHbIE HA U3MepeHUU cunbl moka. Kynonomempusn
Teoperndeckue ocHOBEI MeToa. 3akoH Papayes. CrocoObI ONpeIeNieH s KOJINYeCTBa
anekTpuyectBa. [IpsMas KynoHOMeTpusi M KOCBEHHas (KyJIOHOMETPHUUYECKOE THUTPOBAHUE).

Kynonomerpus npu noCTOSHHOM TOKE U ITOCTOSIHHOM MOTEHUHAIE. BHEIIHSAS U BHYTPEHHSA
reHepanus KYJIOHOMETPUYECKOTOTUTPAHTA. TutpoBanue 3IEKTPOAKTUBHBIX u
JJIEKTPOHEAKTUBHBIX  KOMIIOHEHTOB.  OrmnpeneneHre  KOHEYHOM  TOYKM  TUTPOBAHMS.
[IpeumyiiecTBa ¥ OrpaHUYEHUs METOAA KYJIOHOMETPUYECKOTO THUTPOBAHMS IO CPABHEHUIO C
JPYTUMU TUTPUMETPUUECKUMU METOIAMH.

Bonavmamnepomempuueckue memoowt. Knaccuueckaa nonapozpagus.

CymHOCTh ¥  OCOOCHHOCTH  BOJBTAaMIEPOMETPUHU,  KIAacCCHU(PUKALUS  METOJOB.
DneKkTpoxuMuieckue  sueku. HMHIUKATOpHBIE  BJEKTPOAbI, MOJSpHU3alUs  DJIEKTPoJa.
[IpeumyinecTBa W HEAOCTATKM PTYTHOIO 3JeKTpoda. [IpumeHeHme TBEpIABIX 3IIEKTPOIOB.
IlonyueHne M XapakTepUCTHKA BOJIbTaMIIEpHOM KpuBOil. KoHaeHcaTOpHBIN, MUIPAllMOHHBIM,
i Py3HOHHBI  TOKH. [Ipenenbupiii AU Y3MOHHBIATOK. CoBpeMEHHBIE  BUJIBI
BOJIbTAMIIEPOMETPUU: TpsIMasi U MHBEPCHUOHHAS, MEPEMEHHO-TOKOBAs; XPOHOAMIIEPOMETPHS C
JUHEWHOH pa3BepTKoH (ocmuntonosporpadus).

[Monsporpadus. KauecTBeHHBIH aHain3. YpaBHEHHE MOJIAPOrpadUUEcKON BOIHBI
NnbkoBuua- ['eitpoBckoro. IloreHuuan mnonyBosiHbL. DaKTOpbl, BIUAIONIME Ha BEIUYUHY
MOTEHI[MAJIaN0JIyBOJIHBI.

KonnuectBennslii aHanu3. YpaBHeHwe WnbkoBuya. SBIeHHs, HWCKaXKalollMe BHJ
MOJISIPOTPAMM.

WNHBepcuoHHas BoabTaMIlepoMeTpus. MeToabl KOHLUEHTPUPOBAHUS —OIPEAEIISIEMOTO
3JIeMEHTa Ha 3JIeKTpoe. JJocTouHCTBa epe ApPYruMu METOAaMH.

Amnepomempuueckoe mumpoganue. CynHoctb Merona. VHIUKATOpPHBIE 3JIEKTPOJBI.
Bre16op moTeHnuana MHANKATOPHOTO 3JEKTPOJa. AMIEPOMETPUYECKOE TUTPOBAHUE C OJHUM H
JBYMSI IOJISIPU30BAaHHBIMU JIEKTPOAaMu. BUIbI KpUBBIX TUTPOBAHUS.

Tema 3. OnTu4eckne MeTObI AaHAJIM3A

O6mmit npuHIMn Merona. Kmaccudukamuss ONTHYECKUX METONOB aHanmu3a (1o
M3y4aeMbIM OOBEKTaM, IO XapaKTepy B3aMMOJCHCTBUS DIEKTPOMATHUTHOTO U3IYYCHHS C
BEUIECTBOM, II0 HCIIOJIb3yeMOl 00JIaCcTH SJIEKTPOMAarHUTHOIO CHEKTpa, M0 TPUPOIE
SHEPreTUYECKUX IIEPEXOJIOB).

Cnexkmpockonuueckue memoovt ananu3a. CIEKTp 3JIEKTPOMATHUTHOTO H3IY4YECHUS.
OcHOBHBIE  THUIIBI ~ B3aUMOJACWCTBHSI  BeIlecTBa C  u3NydeHWeM.  Kiaccudukamus
CHEKTPOCKOMUYECKNX METOAO0B o 3Hepruu. Knaccudukaius cneKTpoCKOMMYECKUX METO/I0B Ha
OCHOBE CIEKTpa 3JEKTPOMATHUTHOTO HW3IydeHUs (aroMHasi, MOJEKyIspHas, abcopOIuoHHAs,
SMHUCCHOHHAs CHEKTPOCKOIHS).

Crnektpel aromMoB. OCHOBHBIE U BO30YXKJICHHBIC COCTOSIHHSI aTOMOB, XapaKTEPUCTHKHU
COCTOSTHUM. DHEPreTUYECKUE NEPEXOIBI.

CrexTpsl MOJIEKYJ; MX 0COOCHHOCTH. CXeMbI DJEKTPOHHBIX YPOBHEH MOJICKYJIBI.
[IpencraBneHne O TOJHON SHEPTHU MOJIEKYJ KaK CYMMBI JJICKTPOHHOM, KOjeOaTenTbHOW |
BpalaTeIbHON. 3aBUCUMOCTbD BUJIBI CLIEKTPA OT arperaTHOro COCTOSIHUS BELIECTBA.
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Memoovl amomnoii onmuueckoi cneKmpockonuu AmomHo-3MUCUOHHBII MemOO.

HcTounnku aToMu3aIiuy 1 BO30YKIEHUS (aTOMH3ATOPBI).

Nx ocHoBHble XxapakTepuctuku. Dusmyeckue M XUMHYECKHME NPOLECCHl B aTOMHU3aTOpax.
KauecTBeHHBI M KOJIMYECTBEHHBIM aHAIN3 METOJAOM aTOMHO-3MHCCHOHHOW CIIEKTPOMETPHH.
MeTtponoruueckre XapakTepUCTUKH U aHATUTUYECKHUE BO3MOKHOCTH

Memoowvt monexkynapuou onmuyeckoii (Y@, euoumoit u UK) cnexkmpockonuu

Monexynapnas abcopbyuonnas cnexkmpockonusi (cnekmpoghomomempusi).CyImHOCTb
metona. L[Ber u cmekrp. CBsi3b XUMHUYECKOW CTPYKTYPHI COCIUWHEHUS C a0COpPOIMOHHBIM
criekTpoM. CriocoObl MOIyuYeHUsl OKpalIeHHBIX coelnHeHUuN. DOTOMETpUYECKUE aHATUTHYECKHE
peareHTsl, TpeboBaHUsl K HUM. DYHKIIMOHAIBHBIN aHAIHU3 IO KOJIEOATETbHBIM M 3JIEKTPOHHBIM
CHEKTpaM.

OcHoOBHBIE 3aKOHBI cBeTomnoriomeHus. OObeIUHEHHBI 3aKOH CBETOIMOTIIOMCHUS
Bbyrepa-JlamG6epra — bepa. OTKIOHEHHUST OT 3aKOHA, UX MPHYMUHBI (XUMHUUYECKHE, TEMIeparypa,
3¢ (dekThl, 00YCIOBIEHHBIC PACTBOPHUTEIIEM; pACCesSHUE CBETA; MOHOXPOMATHU3ALUS U3ITyUSHUS).
OnTHyeckasi INIOTHOCTh M CBETOMPONYCKaHKE, CBsI3b Mexy HUMU. Koaddumment mornomenus
cBeTa M KOX(POUIMEHT MOTralleHus — MOJIAPHBIA M yAenbHbIM. CBA3b MEXIYy MOJSPHBIM
KO3 PHUIHEHTOM MorameHus u KodhUIMeHToM noriomeHus ceera. [lonsTue 06 UCTUHHOM H
KKYIIEMCS MOJISIpHOM KO3 (UIIMEHTe TOTJIONIeHNUs. AHATUTHYECKHE BO3MOXKHOCTH H
METPOJIOTHYECKHE XapaKTEPUCTHKU (OTOMETPUUECKUX METO/IOB aHAIIM3A.

CrocoObl  ompeneneHus] KOHIEHTpAlMM BellecTB. VI3MepeHHe BBICOKUX, HHU3KHUX
ONTUYECKUX TUIOTHOCTEH (auddhepeHInanbHbIi MEeTOT). AHATU3 MHOTOKOMIIOHEHTHBIX CHCTEM.
doromMeTpuiecKre aHaTUTHUYECKHE peareHThl; TPeOOBaHUS K HUM.

Memoowi abcopoyuoHHo20 amanuza: KOJIOPUMETpPHS, dboTokoOpUMETpHS,
cnekrpodoromerpuss. OCHOBHBIC Y3716l M OOIIMI MPUHITUAIT pabOThl TPHOOPOB aOCOPOITMOHHOM
CHEKTPOCKOIUHU, METO/IbI TUapparMupoBaHUsI.

Busyanvnas xonopumempus. Meton CTaHIApTHBIX CEPHi, METOJ] YpaBHUBAHHUS OKPACOK,
MmeToA pa3dasnenus. Mx cymuocts. [lpumenenue B ananmse.

Domoxonopumempus, pomosnexmpokonopumempus. CyuHoCcTb METO/1a, JOCTOMHCTBA U
HEJIOCTaTKU, TPUMEHEHUE.

KonnuectBennbiii  poromerpuueckuii ananmmu3. OCHOBHBIE O3Talbl U BBIOOP YCIOBHIA
(dboToMeTpuUeCKOTO ompeseneHus (BEIOOpP (OTOMETPHUECKON peakIuu, aHATUTHISCKONW IITMHBI
BOJIHBI, KOHIIEHTPAILlMU PacTBOpa M TOJILIMHBI MOTJIOIIAONIEr0 CJI0s, UCIOIb30BaHUE PacTBOpa
cpaBHeHMs1). OCHOBHBIE OJTambl NpoBeneHUs (oTomerpuueckoro anamuza. OmnpeneneHue
KOHIEHTPAllUU aHAIU3UPYEMOI0 pacTBOpa: METOJ IpaJlyMpOBOYHOrO rpaduka, METOJ OJHOTO
CTaHJapTa, OMpeJelieHne KOHICHTPAIIMH IO MOJSPHOMY (MM YACIbHOMY) KOI(PHUIIUEHTY
MoranieHusi, MeToj 100aBok crangapra. Onpenenenrne KOHIEHTPALUN HECKOIbKUX BEIIECTB MPH
X COBMECTHOM MPUCYTCTBUU: (POTOMETPUUYECKUIN aHAITN3 TBYXKOMIIOHEHTHBIX CMECEH.

Cnexmpogomomempus. CylmHOCTh METOJa, TOCTOMHCTBA M HenocTtatku. [lorpemHoct
CHEKTPO(HOTOMETPUYECKOTO aHAIIN3a, UX MPUPOa, yeTpaneHue. [Ipudbopsl B
CHEKTPOHOTOMETPHH. [Tpumenenue MeToaa TUIS MCCIIEIOBAHUS peakuuit
(koMIIeKcOOOpa3oBaHusl, MPOTOJUTUYECKUX, arperanuu), COMPOBOXKIAIONINXCS W3MEHEHHUEM
creKTpoB noryomenus. CrekTpohOTOMETPUUYECKHUN aHAIN3 TBYXKOMITOHEHTHBIX CMECEH.

doToMeTpuiecKoe U CIEKTPO(HOTOMETPHUUECKOE TUTPOBAHHUE.

Tema 4. XpomaTorpadpuyeckue MeToabl aHAJIN3A

CymHOCTh XpoMarorpapuyeckux METONOB aHanu3a. [loHATHE O TMOABMXKHOW U
HeToABMKHON (azax. Knaccuduxanus METO0B MO arperaTHOMY COCTOSHUIO TOJBHXKHON H
HEMOJIBIKHOU (pa3, Mo MeXaHU3MY pa3/IeJICHHs], 10 TEXHUKE BBITIOTHECHHSI.

T'azoean xpomamocpagua. CopOEHTBI U HOCUTENHM, TPeOOBaHHMS K HUM. MexXaHHW3M

pasznenenus. O0nacTUNIPUMEHEHUS Ta30B0M Xxpomatorpaguu. OCHOBHBIC TEOPETHIECCKUE
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MOAXOAbL: TEOPUS TEOPETUUYECKHX TAPEIOK M KHHeTHYecKas Teopus. OCHOBHBIE IMApaMETpPhI
XPOMAaTOrPaMMBI.

Kuokocmnan xpomamozpagus. Buasl )XuaKocTHON XpomaTorpaduu.
[TpeumymiectBa BeIcOK03(h(PEeKTUBHOM KUAKOCTHOH Xxpomartorpaduu (BIXX).

VYcnoBuss  mpoBeAeHuss  xpomarorpaduueckoro  aHanmm3a.  KadecTBeHHBIA W
KOJIMYECTBEHHBIN XpoMaTorpapuueckuii anaau3. MeTo]; abCOIIOTHON KaInOpOBKH, IPUMEHEHHUE
OTHOCHUTEJNIbHBIX TMOMPaBOYHBIX KOA()PUIMEHTOB, METOJl BHYTPEHHEW HOpMalHu3allid, METOJ
BHYTPEHHHTO CTaHJapTa.

Tema 5. Kunernueckue MeToabl aHAJIN3A

CymHOCTh KMHETMYECKUX MeTOA0B. KaTranuTudyeckuil M HEKATATUTUYECKUW BapUaHTHI
KMHETUYECKUX METOJI0B; MX YYBCTBUTEIBHOCTh M CEJIEKTHUBHOCTb. THIIBI HCHOJIb3yEeMbIX
KaTaJUTUYECKUX M HEKaTATUTUUYECKUX PEaKIIHii: OKUCICHHUI-BOCCTAHOBIIEHUS, OOMEHA JIUTaH I0B
B KOMIUIEKCAaX, TMPEBpAIICHUS  OPraHWYeCKHX  COCAMHCHUU,  (POTOXUMHUYECKUE U
¢bepmenTaTtuBHble peakiuu. CrocoObl onpeaeneHusi KOHIEHTPAlMU M0 JaHHBIM KHHETHYECKHX
nsmepeHuil. [IpuMepsl NpakTHYECKOTO IPUMEHEHUS.

Tema 6. CoBpeMeHHO€E COCTOSIHHE M NMEPCNEeKTUBbI PA3BUTHS AHAJTUTHYECKOM
xumun. OCHOBHBbIE 00bEKTHI AHATH3A

OOBEKTHI OKpYKaIOIIEl CpeIbl: BO3IYX, IPUPOIHBIE U CTOYHBIEC BOJIbI, TIOYBBI, JOHHBIE
OTIIOKEeHUs. XapaKTepHble OCOOCHHOCTH U 3a/1a4M UX aHAN3a.

['eonoruueckre oObEKTHI. AHAIN3 CHIIMKATOB, KapOOHATOB, JKEJIE€3HBIX, HUKEIb-
KOOQJIBTOBBIX PY/, MOJIUMETALITUICCKUX PY/I.

Meramibl, cmiaBel W JApyrue€ NOPOAYKThl METAUIYPrUYE€CKOM IMPOMBIIIJIEHHOCTH.
OmnpeneneHre 4YepHBIX, LBETHBIX, PEIKUX, OJArOPOIHBIX METAJIOB W aHAU3 WX CIUIABOB.
AHanmM3 HEMETAUIMYECKUX BKIIOYCHUH U OINpEACICHHE Ta3000pa3yloIux IMpUMeced B
Metautax. KoHTpoJib MeTaurypruueckux nponu3BOJICTB.

Heoprannueckue coequHeHus1, ONpeaeNeHne B HUX OCHOBHBIX KOMIIOHEHTOB,

MPUMECHBIX U JIETUPYIOLIUX MUKPOAJIEMEHTOB.

6.TEMbI IPAKTUYECKHUX U CEMUHAPCKHUX 3AHSATUM

Pazgen 1. O0uue TeopeTnyeckre OCHOBBI AHAJTUTHYECKON XUMHUH. XUMUYECKUE
MeTO/Ibl AHAJIN3a
Tema 2. I'eTeporeHHble pABHOBECHSI B AHAJIUTHYECKOH XUMUM.
3anaTue Ne 1. OmnpeaeieHne NPOU3BeJeHHUSI PACTBOPHUMOCTHH  PacTBOPUMOCTH
MaJIOPACTBOPUMOI03JIEKTPOJIUTA. (24)
Bonpocsl k Teme:
1) Beruncnenue copepkaHus BEIIECTBa B TpPaMMax B HACHIIIICHHBIX PACTBOPAxX COJICH.
2) Boluncnenue Npon3BeIeHUS paCTBOPUMOCTH 10 JaHHBIM PACTBOPUMOCTH OCAJIKOB.
3) Pemenne THMOBBIX 3a/1a4.

3ansnTueNe2.PapHOBeCHUABHACHIIIEHHBIXPACTBOPAXMAJI0PACTBOPUMBIXIJIEKTPOJIUTOB(24)
Bomnpocsl k Teme:
1) Ha ocHOBe SKCIIEpUMEHTAIBLHO MOTYYCHHBIX PE3yIbTaTOB 000CHOBATH:
a) YcioBust 00pa3oBaHUs OCAIKOB.
0) Bo3MOXHOCTh IPOTEKAHUSI KOHKYPUPYIOIIUX TE€TEPOTEHHBIX MPOIECCOB.
B) YCIIOBHS pacTBOPEHUS MATOPACTBOPUMBIX 3JIEKTPOIUTOB.
2) Pemienne TUMOBBIX 3a/1a4.

3anstue Ne 3. [IporHo3npoBaTh NPOTEKAHUE COBMELIEHHBIX FeTePOreHHbIX U
NPOTOJTUTHYECKHX Npoueccos (1 )
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Bomnpocsl k Teme:
1) W3onupoBaHHbBIEC U COBMEIICHHBIE FeTEPOreHHbIE paBHOBecHs. KOHKypHpylolKe Mpo1ecChl.
2) BrausHHUe HOHHOM CHIIBI, OTHOMMEHHOTO HOHA ¥ pH Ha pacTBOPUMOCTH OCAIKOB.
3) Pelienue TUTIOBBIX 3a/1a4.

3ansTue Ne 4IIporuo3upoBaTh NpPOTeKAHHE COBMEILIEHHBIX reTePOreHHbIX 1
JIUTAHHOO0OMEHHBIX npoueccos (1 1)
Bonpocsl k Teme:
1) Tlpu4uHBI paCTBOPEHUS MATOPACTBOPUMBIX COSAMHEHUN TP BO3/ICHCTBUU BHEIITHUX
(bakTopoB
2) BrausHUEe KOMIUIEKCOOOPa30BaHMs HA PACTBOPUMOCTE U YCIOBUS OCKICHUS
MaJIOpacTBOPUMBIX COETMHEHUH.
3) Pemienue TUMOBBIX 3a7ad.

Tema 3. Kuc10THO-OCHOBHBIC PABHOBECHS B AHAJTUTHYECKOM XUMUH
3ansaTue Ne S PapHoBecusi B BOAHBIX PACTBOpPax KUCJIOT M ocHOBaHuH (1 1)
Bomnpocsl k Teme:
1) PaBHOBecus B BOOHBIX pacTBOpPax KUCJIOT U OCHOBAHUH.
2) Pacuér creneHn HOHU3ALMU U KOHCTAHThl HOHNU3ALUU CIA0BIX 3JIEKTPOJIUTOB.
3) Beruucnenue pH pacTBopoB crnaObIX KUCIOT U OCHOBAHUH.
4) KucnoTHO-OCHOBHOE paBHOBECHE B MHOTOKOMITIOHEHTHBIX CUCTEMAX.
5) Pemienue TUTIOBBIX 3a/1a4.
3ansaTue Ne 6.PaBpHOBecHsi B BOJHBIX PACTBOPAaX CHJIBHBIX 3J1eKTPOJIUTOB ( 1 1)
Bomnpocs! k Teme:
1) Nonnas cuna pactBopa. Pacuér MOHHOM CUIIBI pacTBOpA.
2) AKTUBHOCTB U KO (PHUIIMEHT aKTUBHOCTH CHUIILHOTO JICKTPOJIUTA.
3) Beruucnenue pH pacTBOpOB CHIIBHBIX KMCJIOT U OCHOBAaHUH.
4) Penienrie TUMOBBIX 3a/1a4.

3ansaTue Ne 7. PaBHOBeCHOe COCTOSIHUE PeaKIMid ruapoau3a (2 1)
Bonpocsl k Teme:
1) Tlpumenenue 3akona OCTBaJIb/Ia K peaKIusIM TUApoIH3a. PacuéT cTeneHn 1 KOHCTAHTHI
TUPOJIN3a.
2) 3aBUCHUMOCTb KOHCTaHTBI TUAPOJIM3a U CTENIEHU TUIPOJIN3a OT KOHCTAHThI KUCIIOTHOCTH,
KOHCTAaHTHhI OCHOBHOCTH U KOHCTAHTbhI HOHU3allUN BOIBI.
3) Pemenne THMOBBIX 3a/a4.

3ansaTue Ne 8.Pacuér pH B BogHbIX pacTBOpax couieii ( 2 4)
Bomnpocs! k Teme:
1) Beruucnenue pH, crenenu rupomn3a 1 KOHCTaHTHI THAPOIIN3a COIH, 00pa30BaHHOMN
CHJIBHBIM OCHOBAHHEM M CJ1a00N KUCIIOTOH.
2) Beruucnenue pH, crenenu ruiponan3a 1 KOHCTaHTHI THAPOJIN3a COIH, 00pa30BaHHON
CJ1a0BbIM OCHOBAHUEM U CHJIBHOW KUCIIOTOM.
3) Brruncnenue pH, crenenu ruaposnsa U KOHCTaHTHI THAPOIU3a COIM, 00pa30BaHHOMN
cJ1a0BIM OCHOBAHUEM U CJIA00H KUCIIOTOM.
4) PaBHOBecHs B pacTBOpax KHCIbIX cojeil. Berancnenue pH.
5) Pelienne TUTIOBBIX 3a/1a4

3ansaTueN\e9. BausiHue pa3jinyHbIX (AKTOPOB HA CTeNeHb JHCCOLMALMYU IJIEKTPOJIUTOB
(29)
Bonpocsl k Teme:

1) BausHue 0THOMMEHHOTIO MOHA Ha CTETIEHb JUCCOLUAIMH CIIa0bIX KUCIOT U OCHOBAHUM.
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2) BrpruncieHne KOHIICHTPAIMHA BOIOPOIHBIX HOHOB MPHU CMEIICHUH SJIEKTPOJIUTOB.

3) Beruncnenue creneHu AUCCOIUAIINY U KOHIIEHTPAIIUH MOHOB CJIA0BIX KUCIOT M OCHOBAHHIA
MpHU 100aBJIECHUN K HUM CHJIBHBIX KUCJIOT U OCHOBaHUH.

4) Pemnienue TUMOBBIX 3a7a4

3anstue Ne 10 bydepHubie pacTBopsl (2 4)
Bonpocsl k Teme:
1) Ilporonutuueckue paBHOBecHUS B Oy(epHBIX cUCTEMax.
2) CocraBnenue 0y(depHBIX cMeceil ¢ 3aJaHHbIM 3HaueHueM pH.
3) Brruncnenne pH 6ydepHbIX pacTBOpPOB.
4) Pacuér 6ydepHoOi EMKOCTH.
5) Pelienure TUTIOBBIX 3a/1a4.

Tema 4. KomniiekcHbie coeTUHEHUS B AHATUTHYECKOH XUMUH
3ansTue Ne 11. PaBHoBecusi B pacTBOPax KOMILUIEKCHBIX COeJUHEHUH. (2 1)
Bomnpocsl k Teme.
1) Bprumcrienne KOHCTaHTBI YCTOWYHMBOCTH KOMILIEKCA (CTyIeHYaThie U 001IHe).
2) Beruucnenue GpyHKIMsS 00pa3oBaHUs KOMIUIEKCA (CpeHEe JIUTaHIHOE YHUCIIO).
3) Beruncnenue QyHKIUS 3aKOMIUIEKCOBAHHOCTH M CTETICHH 00pa30BaHMs KOMILICKCA.
4) Pacder moau KOMILIEKCA B PACTBOPE U PABHOBECHOUN KOHIICHTPAIIMH HOHOB.
5) ®axTopsl, BAUSAIOMNE Ha KOMILIEKCOOOpa30oBaHUE.
6) Pemienue TUIIOBBIX 3a/1a4.

Tema S. PaBHOoBecue B OKHCJINTEIbHO-BOCCTAHOBUTEJIBHBIX CHCTEMAX
3ansaTue Ne 12. OKHCIANTENbHO-BOCCTAHOBUTEIbHbIC PEAKIINH B pacTBOpax (2 4)
Bomnpocsl k Teme:
1) CocraBneHre HOHHO-JIEKTPOHHBIX YPAaBHEHUH 10 cXeMe (U1 OIPEEIICHUs XapaKTepa
Cpenibl)
2) PacueT KOHCTaHTBHI pABHOBECHS OKHUCITMTEIIBHO-BOCCTAHOBUTEILHOM PEaKITHH.
3) Pemienue TUIIOBBIX 3a/1a4.

3ansaTue Ne 13. OkucIUTEILHO-BOCCTAHOBUTEIbHBIH MOTEHIUAJ (2 4).
Bonpocsl k Teme:
1) BO3HHKHOBEHHE OKHCIUTEIHLHO-BOCCTAHOBUTEIILHOTO MTOTEHITMAJIA HA TPaHUIIe pa3jena ¢as.
Bunnl noreH1manos.
2) OmpeneneHue HaMpaBICHUS MPOTEKAHUS OKHCIUTEILHO-BOCCTAHOBUTEIIBHON PEAKIIUH.
3) Pacuér DJIC. Onpenenenne KOHCTAaHTBI OKUCIUTEIHLHO-BOCCTAHOBUTENLHON PEAKIIUHU 110
3naueHuro JJIC.
4) PemieHue TUMOBBIX 3a7ad.

Tema 5. KosmuecTBennblii ananus. I'paBumerpus.
3ansaTue Ne 14. I'papumerpudeckuii anaaus (1 4)
Bomnpocsl k Teme:

1) PacueT MuHMManbHON HABECKH

2) Bpluncienue cTeXMOMETPUUECKOT0 KOJIMYECTBA PEAKTHUBA

3) Pemenue TUTIOBBIX 3aa4.

3ansatue Ne 15. I'paBumerpudecknii anaan3 (mpoaosekernue) (1 9)
Bomnpocsl k Teme:
1) Brruncienne n30bITKa peakTHBA I IPAKTUYECKU MOTHOTO OCAXKICHHS.
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2) Pemenue TUIIOBBIX 3aad.

3ansaTue Ne 16. Pacuer pe3yjbTaToB rpaBuMeTpu4YecKkoro anajausa (1 1)
Bonpocsl k Teme:

1) Boluncnenue NpoIeHTHOTO COAEPKaHUS ONPEAEIIEMOro BEIIECTBA

2) BeluncieHre aHaTUTUYECKUX MHOKHUTENIEH

3) Pacyer HaBeckM IpH 33JaHHBIX YCIOBUAX

4) Tlepepacuer pe3ynbTaTa aHAJIM3a HA CYX0€ BEIIECTBO.

5) Pemenne TUTIOBBIX 3a/1a4

Tema 7. TuTpuMeTpHYecKHe METOABI AHAJIN3A.
3ansatueNel7.0CHOBHBIE M0J10:KEHUSI TUTPUMETPUYECKOTO
aHa/IM3a

Bomnpocs! k Teme:

1) OcHoBHBIC MOHATHUS (AIMKBOTA, TUTPAHT, TUTPOBAHUE, TOUKA DKBUBAJCHTHOCTH, KOHEUHAsI
TOYKA TUTPOBAHUSA, UHIUKATODP, KPUBAasi TUTPOBAHUs, CTEIIEHb OTTUTPOBAHHOCTH, YPOBEHb
TUTPOBAHUSA).

2) Knaccudukaiuys METO0B TATPUMETPUUYECKOTO aHATTN3a

3) CnocoObl BeIpakeHUsI KOHIEHTPALUU B TATPUMETPUUECKUX METO/AX.

4) PemieHue TUNIOBBIX 3a/a4.

3ansaTue Ne 18. TunoBbie pac4éTbl B THATPUMETPUYECKOM aHAJIH3E.

Bonpocsl k Teme:
1) Pacuer Macchl cTaHIapTHOTO BEIIECTBA, HEOOXOAMMOTIO AJI IPUTOTOBJICHHS TUTPAHTA.
2) Pacuer KOHLIEHTpalMK TUTPAHTA IIPU €r0 CTAaHAAPTU3ALMY.
3) Pacder Macchl 1 MacCOBO¥ JI0JIM ONPELISIEMOTO BEIIECTBA IO Pe3yIbTaTaM TUTPOBAHUSI.
4) PemeHue TUNIOBBIX 3a/a4.

3anaTue Ne 19. Pacyérnl pe3y1bTaTOB THTPOBAHUS.
Bomnpocsl k Teme:
1) Pacué€r pe3ynbTaToB NpsIMOIro TUTPOBAHUS.
2) Pacuér pe3ynbTaToB 00paTHOTO TUTPOBAHMS.
3) Pacuér pe3ynbTaToB KOCBEHHOTO TUTPOBAHUS (TUTPOBAHUS IO 3aMECTUTEIIO)
4) PemeHnue TUTIOBBIX 3a/a4.

3anaTneNe20.MeToAbIKMCJIOTHO-OCHOBHOTOTUTPOBAaHMS (24)
Bonpocsl k Teme:
1) TutpaHTBl KHCIOTHO-OCHOBHOTO TUTpOBaHMs. CIIOCOOBI CTaH/ apTHU3AIUH.
2) KucnotHo-ocHOBHBIE HHAUKATOPHL. MoHHAas, XpoModopHast 1 HOHHO-XpOMO(OpHAst TEOPUU
WHJIMKaTOPOB KUCIOTHO-OCHOBHOTO TUTpOBaHus IHTepBall mepexoa HHANKATOPA.
3) Pemenue THNIOBBIX 3a/1a4.

3ansaTue Ne 21, 22, 23. Pacyer pH Ha pa3jn4HbIX dTanax TuTpoBanus (4 1)
Bonpocsl k Teme:

1) PacdeT u mocTpoeHHE KPUBO TUTPOBAHUSI CHIILHON KHCIIOTHI CUJILHBIM OCHOBaHHEM. BriOop
WHIAKATOpA.

2) Pacuer u mocTpoeHHE KPUBOI TUTPOBAHHMS CJIA00M KHUCIOTHI CUIIBHBIM OCHOBaHHUEM. Bb1Oop
WHIAKATOpA.

3) Pacder u mocTpoeHHE KPUBOW TUTPOBAHUS CIA00TO OCHOBAHUS CHJIBHON KUCITOTOU. BIGOp
WHIUKATOpA.

4) CamocrosTensHas pacueTHO-rpaduueckas padboTa CTy/ICHTOB.
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3ansaTue Ne 24, Pacuersl pe3yJibTATOB KMCJIOTHO-OCHOBHOIO TUTPOBAaHUA (2 1)
Bonpocsl k Teme:
1) Brruancnenue pakTopa SKBUBaJICHTHOCTH.
2) BrluucieHnne MOJISIPHON MacChl SKBUBAJICHTA.
3) Bbluncnenue onTUMaIbHBIX HABECOK IS IPUTOTOBJIECHUS CTAaHIAPTHBIX PACTBOPOB.
4) TlpuroroBieHuEe CTaHAAPTHBIX PACTBOPOB: IO TOYHOW HABECKE CTAHAAPTHOTO BEIECTBA;
NpUOMHKEHHO C TOCHENylolleld CcTaHgapTU3alieil Mo HaBecKe WM IO CTaHAapTHOMY

pacTBopy.
5) Pemenue 3amad.

3ansaTue Ne 25. UHaukaTopHble OIIMOKH KUCJIOTHO-OCHOBHOI0 TUTPOBaHMS (2 1)
Bonpocsl k Teme:

1) PacyeT BOIOpOIHOM M THIPOKCHUILHOM OLTHOKH.

2) Pacuert cosneBoii ommoOKu

3) Pacder menouHo# ommOKH.

4) Pemenue 3aga4

3ansTue Ne 26. Pacuer u nocrpoeHue KpUBbIX TUTPOBAHUS 10 METOLY
KOMILIeKCO00pa3oBaHus (2 1)

Bomnpocsl k Teme:
1) Kommnekcomerpuueckoe TuTpoBaHue.CylHOCTh METOIA.
2) TutpaHT MeTOa, €TO MPUTOTOBIICHHUE, CTaHAapTH3aKs. [I[puMepsI MpakTHIECKOTro

MPUMEHEHHUS METOJIa KOMIUJIEKCOMETPUYECKOTO TUTPOBAHMUS.

3) Pacuérsl npsMoro, 06paTHOTO U KOCBEHHOT'O KOMIUIEKCOHOMETPHUYECKOTO TUTPOBAHUS.
4) PemeHue TUNIOBBIX 3a/a4.

3ansaTue Ne 27, 28. PacueT 1 mocTpoeHHe KPUBBIX THTPOBAHMSA 10 METOLY
KoMILIekcooOpa3oBanus (1 4)
Bonpocsl k Teme:
1) Opranuueckue peareHTbl B METO/I€ KOMINIEKCOHOMETPUYECKOTO TUTPOBAHUSI.
2) KpuBslie THTPOBaHUS 110 METOTy KOMILIEKCOOOpa30BaHMUA.
3) Pacder KOHIEHTpALlMKM HOHOB METaJlJla U aHWOHA M10CJI€ YCTaHOBJICHUS TOUKH
HKBUBAJIEHTHOCTH.
4) PacueT KOHIIEHTpAIMX HOHOB METajlsla B TOUKE HKBUBAJIEHTHOCTHU B PEAKIIHIX
KOMIUIEKCOOOpa30BaHusl.
5) Pacder pM mpu pa3nHYHBIX YCIOBHSIX, B TOM 4ucie ¢ yaeTtoM pH pactBopa.
6) Pemienue TUIIOBBIX 3a/1a4.
7) CamocTosiTenbpHas pacueTHO-Tpaduueckas paboTa CTyaeHTOB. Be1Oop nHauKaropa

3ansaTue Ne 29. OKuCIUTEIbHO-BOCCTAHOBUTEILHOE TUTPOBaHue (1 u).
Bonpocsl k Teme:
1) OxucnuTensHO-BOCCTAHOBHUTENIbHOE TUTpOBaHUE. CyIIHOCTh METOIA
2) IlpuroroBieHuE CTaHAAPTHBIX PACTBOPOB. PacueT KOHIIEHTpalK U TUTPA PaCTBOPOB.
3) Pemenue THTIOBBIX 3a/1a4.

3ansatue Ne 30. KpuBble OKMCJINTEIbHO-BOCCTAHOBUTEJILHOr0 TUTPOBaHus (1 4).
Bomnpocsl k Teme:
1) ®akropsbl, BAUAIONIME HA XapaKTep KPUBBIX TUTPOBAHMS: KOHLIEHTpAIMsl HOHOB BOJOPO/a,
KOMILUIEKCO0Opa3oBaHue, MOHHAs CHUIIA.
2) Pacy€r OKMCIUTENTbHO-BOCCTAHOBUTEIHHOTO MOTEHIIMAJIA B IPOLIECCE TUTPOBAHUS.
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2)
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PacuéTt oKHMCINTEIFHO-BOCCTAHOBUTEIBHOTO ITOTEHIINAIA B TOYKE SKBUBAJICHTHOCTH.
Pemrenue THNOBBIX 3a7a4.

3ansaTue Ne 31. Ilepmanranaromerpudeckoe Turpopanme (1 1)
Bomnpocsl k Teme:
OO1m1ast xapakTepUCTHKA TIEPMAHTAHATOMETPUYECKOTO METO1a TATPOBAHUSI.
[IpuroroBneHue u cTaHAApTA3ALUSA TUTPAHTOB.
VYcnoBus MPOBEACHUS ONPEACICHUMN.
OnpeneneHrie KOHEYHOW TOYKH TUTPOBAHUS
Pemrenue THNoOBBIX 3a7a4.

3ansTue Ne 32. Hogomerpuueckoe TurpoBanue (1 1)
Bomnpocsl k Teme:
OO01mas XxapakTepuCTHKa HOJUMETPUIECKOTO, HOJTOMETPUIECKOTO METO/1a TUTPOBAHUSI.
[IpuroroBneHue u cTaHAAPTU3ALUS TUTPAHTOB.
VYcnoBus MpOBEACHUS ONPEACICHUMN.
OnpeneneHre KOHEYHON TOYKA TUTPOBAHUA.
Pemrenue THNOBBIX 3a7a4.
3ansaTre Ne 33. UHAMKATOPbI OKUCJIUTEIbHO-BOCCTAHOBUTEILHOrO TUTPOBaHus (1 4).
Bonpocsl k Teme:
WNuankaTopbl OKUCIUTEILHO-BOCCTAHOBUTENBHOTO TUTpoBaHus. Kinaccuduxanms
UHAUKATOPOB (0OpaTuMble, HeoOpaTuMbIe). IHTepBan H3MEHEHHsI OKPACKU WHANKATOPA.
WNuaukaTopHble OMIMOKN OKUCINTEIbHO-BOCCTAHOBUTEIBHOTO TUTPOBAHMUS, UX
IIPOUCXOXKACHUE, PACUET, yCTPAaHEHHUE.
PenrenneTHIOBEIX 3a1a4.

3ansaTue Ne 34, 35. PacueTsl pe3yJIbTaTOB OKHCJIMTEIbHO-BOCCTAHOBHTEIbHOIO0 THTPOBAHUS
(1 v).

Bomnpocsl k Teme:
Breruncnenue gakropa 3KBUBaJICHTHOCTH.
Brruncnenue MoJsipHO MacChl SKBUBAJIEHTA OKUCIUTENS] 1 BOCCTAHOBUTEIA.
Brrunciienne onTUMaIbHBIX HABECOK peareHTa JJis PUTrOTOBIECHUS CTAHAPTHOIO pacTBOpPA.
Pemnrenne THOBEIX 3a1ad.

3ansaTue Ne 36. OcagurenbHOe TUTPOBaHNe BbIunciieHne pe3yJbTaToB
ocaauTebHOro TuTpoBanus (1 4)

Bomnpocsl k Teme:
Brruncnenne pMnJr 1 pAn"™ B mporiecce TuTpoBaHus. Penienue 3amad.
PacuetHo-rpadguueckast paboTa: HOCTpOEHUE KPUBOU OCAIUTEIBHOTO TUTPOBAHUSI.
Brruncnenue konmdyecTBa OnpeaensieMoro BeecTna.
Brruncnenue Maccbl HaBeCKU, HEOOXOAUMOM /1JIsl IPUTOTOBJICHUS CTAaHAAPTHOTO pacTBOpa
TUTpaHTAa.
Brruncienue npoueHTHOro coAepKaHus OMpeesieMoro BeuiecTBa B 00pasiie.
Pemenue 3anau.

Pa3nes 2. UncTpymMeHTaNbHBbIE (PU3NKO-XMMHYECKHE) METOAbI
aHaJM3a
Tema 2. DnekTpoXMMHYECKHE METOIbI AHAJIN3A
3ansaTue Ne 1. O0masi XapakTepuCcTHKA JIEKTPOXUMHYECKHX MEeTO10B aHam3a (3 4)
Bonpocsl k Teme:
Knaccugukanus 31eKTpOXUMHUECKUX METOJI0B aHAIN3A.
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OCHOBHBIE Y3JIbI TPUOOPOB DIIEKTPOXUMUIECKUX METOJIOB aHATN3a. DJICKTPOXUMUICCKHE
STYEHKH.
PaBHOBECHBIE 1 HEPABHOBECHBIE JIEKTPOXUMUUYECKHE CUCTEMBI. SIBIICHUS, BO3HUKAIOIINE

IpY IPOTEKAHUU TOKA.

3ansaTue Ne 2. [loreHHHOMeTPpUYECKHIT METOA aHAJIHN3A. JDJIEKTPOIAbI B
NMOTEeHUMOMETPUHU U UX Ha3HavYeHue (3 4)

Bonpocsl k Teme:
[ToTenmmomeTpus. Knaccudukarus MeTo10B MOTEHIIMOMETpHUIECKOT0 aHamm3a. CriocoObl
IMMPOBCACHU aHaJIN3a B IOTCHIIUOMCTPHUH.
[Ipsimas motentmomeTpusi. M3amepenue notenimana. OOpaTuMbie © HEOOpATUMBIE
OKHCIUTECIIbHO-BOCCTAHOBUTCIIbHBIEC CUCTEMBI.
WuankaTopHbIE JIEKTPO/IbI, TPEOOBAHUS K MHANKATOPHBIM AJIEKTPOIaM.
DneKTpoabl cpaBHEeHHs. TpeOoBaHUS K AJIEKTPOIaM CPABHEHHS.
[TpunHuMn nEHCTBUS 3IEKTPOHOOOMEHHBIX 1 HOHOOOMEHHBIX 3JIEKTPOIOB.
Beibop cuctembl 3IEKTPOAOB Ui MpPOBEACHUs aHanu3a. llpuMepbl NpPaKTHYECKOTO
NPUMEHEHHUS HOHOMETpUU: ompeneieHue pH, MOHOB MIENOYHBIX METAJIOB, TaJOreHH]I-
HMOHOB.
Penrenye TUMIOBEIX 3a1ad.

3ansaTue Ne 3. OmuOKU 3MepeHus MOTEeHIMAJIA B pacTBopax (3 4).
Bonpocsl k Teme:
Pacuyer ommbok u3MepeHus MoTeH1nana 3JeKTpoa B pacTBopax
YcTaHoBIeHHE 3aBUCUMOCTH OIIUOKY M3MEPEHUS MMOTEHINAIA JJIEKTPOIa OT MOHHON CHIIBI
pacTtBopa.
Pemrenue THNoOBBIX 3a7a4.

3anstue Ne 4. MoHoce1eKTUBHBIE 3J1eKTPOABI (3 ).
Bomnpocsl k Teme:
Krnaccudukanmsi HOHOCETEKTUBHBIX JJIEKTPOJIOB.
Knaccudukanns MeMOpaHHBIX HOHOCEIEKTUBHBIX JIEKTPOAOB IO CIIOCO0Y W3TOTOBIEHUS.
DNEKTPOJIbI C TOMOTEHHBIMU U T€TEPOTeHHBIMU KPUCTAJUTHUECKUMU MEMOpaHaMHU.
CTeKJISIHHBIH 3J1eKTPO/I, yCTPOHUCTBO, IPUHIIMIT PAOOTHI.
DnekTpoaHas GyHKIINS,
KoaddumnmeHT cenekTuBHOCTH
Bpewms oTkinka,
[Ipenen onpenenenus MOTEHLIUAT OMPEAESISAIONIETO HOHA.
[ToTeHman HOHOCENEKTUBHOTO 3JIEKTPOAA B OTCYTCTBUE IOCTOPOHHUX HOHOB U B
MPUCYTCTBUU MEIIAIOIINX HOHOB.
Penrenye TUIOBEIX 3a/1ad.

3anstue Ne 5 Uonomerpus (3 u)
Bomnpocsl k Teme:
Pacuer pH pactBopoB.
PacueT cooTHOIIEHNI OKMCICHHOW U BOCCTAaHOBJICHHOM (POpM dJIeMEHTA TIPU ONPEICICHHOM
3HAYEHUH MOTEHIIHANIA.
PacueT KOHIIEHTpauy HOHOB.
Pemrenue THNoOBBIX 3a4a4.
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3ansatue Ne 6. [lorenHuoMeTpuveckoe THTpoBanue (3 4).

Bomnpocsl k Teme:
[TorennmomMerpruueckoe TUTpoBaHue. M3MeHeHre 37IeKTPOIHOTO MOTEHIMAJIA B MPOLIECCE
tuTpoBaHus. CriocoObl 0OHApYKEHHS] KOHEYHOM TOUKH TUTPOBAHUS.
Br100p HHIUKATOPHBIX IEKTPOAOB JUISI XUMUYECKHUX PEAKIH PA3HOTO THIIA: KHCIOTHO-
OCHOBHBIX, OCQXJACHUSI, KOMIUIEKCOOOpa30BaHusl, OKHCIIEHUS-BOCCTAHOBICHHUS.
[TocTpoenne KpUBBIX MOTEHIMOMETPUYECKOTO TUTPOBAHUS U OIIPEICIICHUE KOJTUYECTBA
BEILIECTBA B rpaMMax.
Pacuer npon3sBeneHuss paCTBOPUMOCTH TPYJAHOPACTBOPUMOM COJIU 110 3HAYEHUIO
MOTEHI[Aaa CUCTEMBI.
Pacuer Tanrenca yria npsiMmoi, Beipaxkaromuii 3aBucuMocts E (MB) ot pX amns pazHbix
3JIEKTPOJIOB.
Pemrenue THNOBBIX 3a4a4.

3anaTue Ne 7. Ko/u1oKBHYyM 110 TeMe NOTEHIMOMeTpHYeCKHd MeTox aHaau3a (3 4).
Bonpochl K KOJIJIOKBUYMY:

[Torenmmomerpusi. Knaccudukanus MeTog0B NOTEHIMOMETpHYECKOro aHanu3a. Croco0sl
IIPOBEJICHUS aHAJIN3A B IOTCHIIMOMETPHH.

[Tpsmas noreHumomerpusi. izmepenue norenuuana. O6patumbie 1 HEOOpaTUMbIE
OKHUCJINTEIbHO-BOCCTAHOBUTENIBHBIE CUCTEMBI.

DNeKTpobl B TOTEHIIMOMETPHH, UX Ha3HaueHHe. IHIuKaTOpHBIE 31eKTPOIbl, TPEOOBAHUS
K MHJIUKATOPHBIM 2JIEKTPOAAM.

OnekTposl cpaBHEHUs. TpeOoBaHUs K 3JEKTpOIaM CPaBHEHUSI.

[TpuHIMn nefcTBUA 3IIEKTPOHOOOMEHHBIX U HOHOOOMEHHBIX JIEKTPO/IOB.

Honomerpust. Knaccugukaiius HOHOCEIEKTUBHBIX 3JIEKTPOJIOB.

ONeKTpOoIbl C TOMOT€HHBIMHU M F€TEPOr€HHBIMU KPUCTAIIIMYECKUMU MEMOpaHAMHU.
CTeKJISIHHBIN 3JIEKTPOJ, YCTPOHCTBO, MPUHILIUI PaOOTHI.

IToTeHnMan MOHOCENEKTUBHOTO 3JIEKTPOIa B OTCYTCTBHE TOCTOPOHHUX HOHOB U B
IIPUCYTCTBUU MEILIAIOIIUX HOHOB.

OcHOBHBIE dJeKTpoXuMHUYeckue xapakrtepuctukun HMCD. DOnektpoaHas  (QyHKIHUA,
KOA(Q(PHUIHUEHT CENeKTUBHOCTH, BpEeMsl OTKJIHMKa, Ipeles] ONpeAeieHHs IOTeHIUAI
OIIPEACISAIONIErO HOHA.

BeiOop cuctembl 31EKTpPOAOB [UIs MPOBEACHHUS aHanu3a. l[IpuMepsl MPakTHYECKOTO
IIPUMEHEHHUsST MOHOMETPHUH: ompenenacHue pH, MOHOB IIENOYHBIXMETAUIOB, TaJIOTCHU[-
HOHOB.

[ToreHnMOMETpHYECKOE TUTPOBAHKE. MI3MEHEHNE 2IIEKTPOJHOTO TOTEHIMATIA B IIPOLIECCE
tuTpoBaHui. CriocoObl 0OHAPYKEHUS] KOHEYHOM TOUYKU TUTPOBAHUSI.

Bb100p MHAMKATOPHBIX IEKTPOJOB JAJI1 XUMUYECKUX PEAKIMIA Pa3HOTO THUIIA: KUCIOTHO-

OCHOBHBIX, OCAXXKACHUSI, KOMHJ’ICKCOO6p330BaHI/IH, OKHCJICHHUA-BOCCTAHOBJICHUA.

3ansaTue Ne 8. Konaykromerpuueckuii Mmeron anaamnsa (3 4)
Bomnpocsl k Teme:
Knaccudukanusi KOHTyKTOMETPHUECKUX METOJIOB aHATH3A.
[Ipssmasi KOHIYKTOMETPHS.
PacueT MoJISIpHON M SKBUBAJIEHTHOM 3JIEKTPOIPOBOJIHOCTH PACTBOPOB.
KprBble KOHTYKTOMETPHUYECKOTO TUTPOBAHHUSI.
Pacuer koHILIEHTpalMK BEIIECTBA B pacTBOPE.
Penrenve TUMIOBEIX 3a1a4.
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3ansaTre Ne 9 KossIOKBHYM 110 TeMe KOHAYKTOMeTPpHUYeCKHid MeTox aHaau3a (3 4)
Bomnpockl K KOJUIOKBHYMY:
Teopernueckre OCHOBbI KOHAYKTOMETPUYECKOIO METOA.
OcCHOBHBIE y3JIbI TPUOOPOB.
Konaykromerpuueckas suenka.
VY nenbHas 31eKTpOnpoOBOAHOCTh. PAKTOPHI, BIUSIONINE HAa YAEIbHYIO 3JEKTPOIIPOBOJHOCTb.
DOKBUBaJIEHTHAS JIEKTPONPOBOIHOCTH U MOABHKHOCTh HOHOB, (DaKTOPBI, BIUAIOIINE HA
HKBUBAJIEHTHYIO 3JIEKTPOIPOBOAHOCTD.
VYpasuenue Konbpayiia, ypaBuenue OH3zarepa.
[Ipsimast KOHAYKTOMETPHSI- OCHOBBI METO/A.
[Tprembl HaX0XKI€HUSI HEM3BECTHOM KOHILIEHTPALIUU: METOJ TPaAyUPOBOYHOr 0 Tpaduka,
pacyeTHBIN METOL.
KoHykTOMETpHYECKOE TUTPOBAHUE.
KpuBbie KOHTYKTOMETPUUYECKOTO TUTPOBAHMUS.
@akTOpBl, BAUSAIOIINE HA YETKOCTh U3JI0MA HA KPUBBIX KOHTYKTOMETPUYECKOTO
TUTPOBAHUS.
BbIcOKOYacTOTHAsI KOHAYKTOMETPUS - OCHOBBI METO/A.

3ansaTue Ne 10.Kysionomerpudeckuii MmeTon anaausa (3 4)
Bonpocsl k Teme:
Knaccudukanus KyJIToHOMETPUUYECKHX METOIOB aHATU3A.
[Ipsimas kyJIoHOMETpPUSL.
KynonomMmeTrpus mpu NOCTOSHHOM TOKE U TOCTOSIHHOM ITOTEHIHAJIE.
Pacuer mMacchl onpeensieMoro BemiecTsa B 00pasiie
PacueT npoLeHTHOro cofiepKaHus BEIIECTBA B CMECH.
Pemrenue THNoOBBIX 3a4a4.
BHewHss 1 BHYTPEHHsISl TeHepalus KyJOHOMETPUYECKOIO TUTPAHTA.
TuTpoBaHue 3JIEKTPOAKTUBHBIX U JIEKTPOHEAKTUBHBIX KOMIIOHEHTOB.
OnpeneneHre KOHEYHON TOYKA TUTPOBAHUA.
Pemrenue THNoBBIX 3a7a4.

3ansaTre Ne 11. Ko/u1okBUYM 110 TeMe KYJJOHOMeTPHYECKHA MeTox aHaiau3a (3 4).
Bomnpockl K KOJUIOKBHYMY:

TeopeTnueckre ocCHOBBI MeToaa. 3akoH Dapajes.

CriocoObI onpe/ieNieHrsT KOJTMYeCTBa dJIEKTPUIECTBA.

[Tpsimast KyTOHOMETpHUSI ¥ KOCBEHHAs (KyJOHOMETPUYECKOE TUTPOBAHMUE).

Ky.HOHOMeTpI/IH IMpU MOCTOAHHOM TOKC U MMOCTOSAHHOM IMOTCHIIUATIC.

BHemHss 1 BHYTpEHHA TeHepalys KyJOHOMETPUYECKOTO TUTPAHTA.

TuTtpoBaHuE 3JIEKTPOAKTUBHBIX U AJIEKTPOHEAKTUBHBIX KOMIIOHEHTOB.

Omnpenenenne KOHEYHON TOYKU TUTPOBAHUS.

[Tpeumy1iecTBa ¥ OrpaHUUYEHUSI METOJA KYJTOHOMETPUUYECKOTO TUTPOBAHMUS 110 CPAaBHEHUIO C

JPYTUMU TUTPUMETPUUECKHUMH METOIaMHU.

3ansaTue Ne 12. BosbTamnepomerpuyeckue MeToabl aHaau3a (3 ).
Bonpocsl k Teme:
CymHOCTh 1 0COOEHHOCTH BOJIbTAMIIEPOMETPUH, KJIaCCU(PUKALIUS METOIOB.
DIEKTPOXUMUYECKUE TUCHKH.
WuankaTopHbIE JIEKTPO/IbI, MOJISIPU3ALIUS AIEKTPOa.
[Ipenenpublii 11 Py3nOHHBIN TOK.
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5) Tlonsporpadus - OCHOBBI METO/IA.

6) VYpaBHenue nossporpaduyeckoit BoaHsl MnpkoBuya- ['eiipoBckoro.

7) Ilorenuuan nosyBonHbl. PaKTOPHI, BAUAIOIINE HA BETMUMHY TOTEHIIMAIA IOTYBOJIHBL.
8) KomnnuectBeHHsbll aHan3. YpaBHeHue MnpkoBuya.

3ansatue Ne 13. Pacuers! B BosibTamMnepoMerpuu (3 ).
Bomnpocsl k Teme:
1) Omnpenenenue xapakTEpUCTUKN KallUJUIIpa MPU U3BECTHBIX 3HAYEHUX NTOTEHLIAANA,
BPEMEHH, MACChl KaIlJId PTYTU U KOJIMYECTBA KaIelb.
2) Pacuer a¢pdextuBHOrO KOAIPPUIMEHTa TUDDY3UH HOHOB.
3) Pacder KOHIIEHTpallMX HOHOB B PaCTBOPE.
4) Pacuer cuibl TOKa
5) Pacyer KOHLEHTpALIUHU C UCTIOIH30BAaHUEM METO/I0B CTaH1apPTOB.
6) Pacuer 3aBHCHMOCTH BBICOTHI BOJIH KATHOHOB OT UX KOHIIEHTPAIMU B PACTBOPE U HA0OOPOT.
7) Beruucnenue comepxaHus MPUMEce JIEMEHTOB TI0 BBICOTE BOJIH, C UCIIOJIb30BAHUEM
METOJ1a CTAaHIapTOB.
8) Pacuer moTeHnMana MOIYBOJHBI U KOJUYECTBA AJIEKTPOHOB, YUACTBYIOIIMUX B IIPOIECCE.
9) Pemienue TUMOBBIX 3a7a4.

3anstue Ne 14. Pacuétsl B BosibTamMnepoMeTpun (mpoaosxenne) (34).
Bomnpocsl k Teme:
1) Pacuer 3aBHCHMOCTH BBICOTHI BOJIH KATHOHOB OT UX KOHIIEHTPAIMU B PACTBOPE U HA0OOPOT.
2) Beruncnenue coaepkaHus MPUMECEH 2JIEMEHTOB 10 BBICOTE BOJIH, C UCIIOIb30BaHHEM
METO/Ia CTAaH1apTOB.
3) Pacyer moTeHnMana MOIYBOJHBI U KOJTUYECTBA AIEKTPOHOB, YUACTBYIOIIUX B IIPOIECCE.
4) PemieHue TUNIOBBIX 3a/a4.
3ansatue Ne 15. KosstokBuym no teMe BoJibTamnepomerpus (3 4).
Bonpochl K KOJIJIOKBUYMY:
1) CymHocTh 1 0COOCHHOCTH BOJIBTAMIIEPOMETPHH, KJIacCU(UKALIUS METOIOB.
2) DAEKTPOXUMHYECKHUE TUCHKHU.
3) HMuaukaTopHBIE AIEKTPO/BI, OJISIPU3ALINS AIEKTPOIA.
4) TlpeumymiecTBa ¥ HEIOCTATKH PTYTHOTO JIEKTPO/IA.
5) IlpumeHeHHE TBEPABIX ANEKTPOAOB.
6) IlonmydeHne u XapaKTEpUCTHUKA BOJIbTAMIIEPHON KPUBOHA.
7) KonneHcatopHbIil, MUTPAIIIOHHBIN, TU(D(HY3HOHHBIN TOKH.
8) IlpenenbHbIil MU dy3nNOHHBIN TOK.
9) CoBpeMeHHbIE BU/IbI BOITAMIIEPOMETPUU: TIPSMasi U UHBEPCUOHHAs, IEPEMEHHO-TOKOBAS;
XPOHOAMIIEPOMETPUSI C TMHEWHOM pa3BEePTKOM (OCHMILIONONporpadus).
10) Tlonsporpadus- CymHOCTb METOAA.
11) KauecTBeHHbIi ananu3. YpaBHeHHe nosiporpadguueckoi BomHbl MnbkoBuya- I'eiipoBckoro.
[Torenuman nomyBosHbl. DAKTOPEI, BIMUIOIIME HA BEIUYMHY TOTEHI[MAJIA OJYBOJIHBI.
12) KonuuectBeHHslii ananusz. YpaBHenue UnbkoBuya. SIBIeHUs, HCKaKAIOIINE BHU]L
MOJISIPOTPaMM.
13) NHBepcrOHHAs BONBTAMIIEPOMETPHUSI.
14) MeTobl KOHIIEHTPUPOBAHUS OMIPEACIIIEMOT0 dJIEMEHTa Ha AJIeKTpoie. JlocTonHCTBa Tiepen
JIPYrUMU METOAaMHU.
15) Amnepomerpuueckoe TuTpoBanue. CylmHOCTb METOA.
16) NunukaropHble 3JeKTpoIbl. BIOOp MOoTeHIIMAaNa HHANKATOPHOTO AJIEKTPO/IaA.
17) AmnepomeTpuyeckoe TUTPOBAHHUE C OJJHUM U JIBYMS HOJISIPU30BAHHBIMU 3JIEKTPOJIAMHU.

Dopma 25u3 75




MHUHHCTEpCTBO HAyKH H BEICIIETO 00pa3oBaHus PO ®
. o opMa
VY bSHOBCKHI TOCYAapCTBEHHbIH YHUBEPCUTET P

®-Paboyvast mporpamma JUCHUILITHHBI

18) Buasl kpuBbIX TUTpOBaHUs. OnpeesieHne TOYKH YKBUBAJICHTHOCTH.

Tema 3.0nTHYecKHEe METOALI AaHAJIN3A.
3ansaTue Ne 16. TeopeTrnueckne 0CHOBBI MeTOAa. MeTOAbI MOJIEKYISPHOM
ontudyeckoi (Y@, suaumoii u UK) cnekrpockonuu(3 4)
Bonpocsl k Teme:
1) OOmwuii npunnun mMerona. Knaccudukarus onTHYECKUX METOIOB aHaiu3a (10 U3ydaeMbIM
00BEeKTaM, 1O XapaKTepy B3aUMOACUCTBUS 3JEKTPOMArHUTHOTO M3IYYEHHUS C BEIIECTBOM,
M0 MCHOJb3YeMON OOJACTH 3JIEKTPOMArHUTHOTO CIIEKTpa, MO NPUPOJE IHEPTreTHUECKUX

MEePEXOJIOB).

2) CrhexTp 3IeKTPOMarHUTHOTO u3mydeHuss. OCHOBHBIE THITbI B3aUMOJICHCTBHS BEIIECTBA C
U3IIy4CHUEM.

3) Krnaccudukanus cekTpoCKOMUYeCKMX METO/I0B Ha OCHOBE CIIEKTPa 3JIEKTPOMAarHUTHOTO
H3ITy4ECHHUSL.

4) Cnextpsl aroM0oB. OCHOBHBIE U BO30YKJICHHBIC COCTOSTHUSI aTOMOB, XapaKTEPUCTUKHI
COCTOSIHUI. DHEPreTUUECKUE TIEPEXOIBI.

5) ChekTpbl MOJIEKYJ; UX 0COOEHHOCTH. CXEMBI AJICKTPOHHBIX YPOBHEH MOJICKYJIBI.

6) CymHocts MeToaa. L[BeT u ciextp.

7) CBsI3b XUMHUYECKOHN CTPYKTYPBI COEAMHEHUS C AOCOPOITMOHHBIM CIIEKTPOM.

8) CnocoObl MOMy4YEeHUSs OKPAIIEHHBIX COCIUHEHHA.

9) ®otoMeTpuueCKre aHAIMTUYECKUE PEareHThbl, TPeOOBaHUS K HUM.

10) ®OyHKIIMOHANBHBIN aHAIN3 IO KOJIEOATEIbHBIM U 3JIEKTPOHHBIM CIIEKTPaM.

3anstue Ne 17. OcHOBHBIE 3aKOHBI CBETONOIJIOMEeHUsA. MeToabl a0COPOLIMOHHOTO

anaau3a(3 v).

[IpoBoautcs B hopme poJieBoii Urpbl. Mexxay OTASIbHBIME BOIIPOCAMU TIPEJIaracTcst

pacirdpoBath pedychl, BAKTOPHUHBI, KPOCCBOP/IbL, 3apaHee MPUTOTOBICHHBIE CTYIEHTaMH.

Bomnpocsl k Teme:

1) OOwenuneHHsli 3aKoH cBeTonoromenus byrepa-Jlam6epra — bepa. OTkiioneHus ot
3aKOHA, UX MPUYUHBI.

2) Onruyeckas IVIOTHOCTh U CBETONPOITYCKaHUE, CBSI3b MEXKy HUMHU.

3) Koaddunment nornomieHus: cBera U KO3OPUITMEHT MOTaeHus — MOJIIPHBIA U YACIbHBIN.

4) Cssi3p MEXAY MOJAPHBIM K03()(PUIIMEHTOM morameHus: 1 Ko3QGUIMEHTOM HOTJIOMEHHS
CBeTa.

5) TlonsTHe 00 UCTUHHOM M KaXXyLIeMCS MOJISIPHOM KO3 (UIIEHTE MOTIIOLUICHHUS.

6) AHanuTHYECKHE BO3MOKHOCTH U METPOJIOTHYECKHUE XapaKTEPUCTUKU (POTOMETPUUECKUX
METO/IOB aHaJIH3a.

7) OCHOBHBIE Y376l U OOIIMI MPUHIAI PaOOTHI TPHUOOPOB A0COPOIIMOHHON CIIEKTPOCKOIHUH.

8) W3mepeHue BRICOKUX, HU3KUX OMTHYECKUX IUIOTHOCTEH (Au(depeHIIaTbHBIA METO).

9) Amnanu3 MHOTOKOMITOHEHTHBIX CHCTEM.

10) CriocoOsbI oripeiesieHrs] KOHIIEHTPAIMH BEIECTB.

11) doromeTprdeckue aHATUTHYECKUE PEareHThl; TpeOOBaHUS K HUM.

3ansitue Ne 18. Pacuérnl B onTHYeCKHUX MeToaax aHajau3a (3 1)
Bonpocsl k Teme:
1) Pacder onTHyeckoi MIOTHOCTH PacTBOPA.
2) Pacuér cBeronpomyckaHusl.
3) Pacuér koaddunrenTta noraomeHus cBeta U KodhGuIreHTa moramneHusl.
4) PemieHue TUNIOBBIX 3a/a4.
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3ansaTue Ne 19. Buzyanbnas kosopumerpus (3 4).
Bonpocsl k Teme:
[IpoBoautcs B hopme poJieBoii Urpbl. Mex1y OTASIHbHBIME BOIIPOCAMU TIPEJIaracTcst
pacirdpoBath pedychl, BAKTOPHUHBI, KPOCCBOP/IbL, 3apaHee MPUTOTOBICHHBIE CTYIEHTaMH.
Bomnpocsl k Teme:
1) BusyanpHas KOJIOPUMETPHS: ONPEAEIEHUE, CYTh METOAA.
2) VYcioBus mpoBeaeHUS KOJOPUMETPUUECKUX UCCIICTOBAHUI.
3) Pemienue TUTIOBBIX 3a/1a4
4) OrmpeneneHne KOHIICHTPAIIUH BEIIECTBA METOJIOM CTaHIAPTHBIX CEPHUH.
5) OmnpeneneHue KOHUEHTPAIMU BEUIECTBA METOI0M YPABHUBAHUS OKPACOK.
6) OmnpeneneHre KOHLIEHTPALUU BEIIECTBA METOIOM pa30aBiIeHUS.
7) Pellilenre TUTIOBBIX 3a/1a4.

3ansatue Ne 20. @oTo31eKTpoKoIOpUMeETpHS. (3 4)
Bomnpocsl k Teme:
1) CymHocTs MeTOAa, TOCTOMHCTBA U HEAOCTATKH, IPUMEHEHHE.
2) OcHOBHBIE 3TaITBl TPOBEICHUS] (OTOMETPUICCKOTO aHAIH3A.
3) BwiGop ycnoBuii (hoTOMETpUYECKOTO OmpeaeneHuss (BBIOOp (OTOMETPUUYECKON pEeaKIvH,
AQHAIUTUYECKOM JJTMHBI BOJIHBI, KOHIEHTPALWK PACTBOPA U TOJIUIMHBI MOTJIOMIAIOUIETO CIIO,
HCIIOJIb30BaHUE PACTBOPA CPABHEHUS).

3ansaTue Ne 21. OnpenesieHue KOHIEHTPALMU AHAJM3MPYEMOI0 PAcCTBOpa B MeTo/1e
dorosriexkrpoxosopumerpuu (3 4).
Bonpocsl k Teme:
1) OmpeneneHue KOHIIEHTPALUU BELIIECTBA METOIOM TPaAyUPOBOYHOIO Tpaduka.
2) OrnpeneneHne KOHIIEHTPALMK BELIECTBA METOAOM OJIHOTO CTaHapTa.
3) OmnpeneneHue KOHIEHTPAIIUU IO MOJSIPHOMY (MUTH YACIBbHOMY) KO3 (OUIIMEHTY MOTAIICHHUS.
4) OmnpeneneHre KOHIICHTPAIIMH BEIIECTBA METOJOM JOOABOK.
5) OmnpeneneHue KOHIIEHTPAIIUU BEIIECTBA METOIOM CTaHIapTa.
6) OmnpeneneHre KOHLUEHTPALUN HECKOJIBKHUX BELIECTB IIPU UX COBMECTHOM MPUCYTCTBUH:
(dhoTOMETpHUYECKHI aHAIIN3 TBYXKOMITOHEHTHBIX CMECEH.
7) PellileHre TUTIOBBIX 3a/1a4.

3ansaTue Ne 22, Pacuersl pe3yJibTATOB ONTHYECKOT0 M3MepeHud (3 4).
Bonpocsl k Teme:
1) Beraucnenue MosIpHOTO KO3 (GUIIMEHTA MOTJIONICHUS MUHUMAJIbHON KOHIIEHTPAIluU
KOMIIOHCHTA
2) Pacder KOHIIEHTpAIMH OMPEALIIIEMOT0 KOMIIOHEHTa METOIOM JI00aBOK
3) Pacder KOHIIEHTpALUU IO U3BECTHON BEIMUMHE MOJISIPHOTO KO DUITUEHTA MTOTIOMICHUSI.
4) Pacuet comepkaHus SJIEMEHTOB IMPU COBMECTHOM MPUCYTCTBHUH.
5) Pacder KOHCTaHTBI AUCCOLIMAIIMN UHANKATOPA.
6) Pemenne THMOBBIX 3a1a4.

3ansaTue Ne 23. Pacuer ommook poToMeTpudecKkoro onpeaeaenus (3 4)
1) Pemenue TUTIOBBIX 3a/1a4

3ansatue Ne 24, Cnexkrpodoromerpus (3 4).
[TpoBouTcs B hopMme poJieBoii MIPbl. Mex 1y OT/IeIbHBIMH BOIIPOCAMU MIpeIaraeTcs
pacmdpoBath pedychbl, BAKTOPUHBI, KPOCCBOP/IBI, 3apaHee MPUTOTOBICHHBIE CTYACHTaMH.
Bonpocsl k Teme:
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1) CymHocTh MeTO/a, TOCTOMHCTBA U HEJOCTATKH.

2) IlorpemHOCTH CTIEKTPOGOTOMETPUUECKOTO aHATN3a, NX IPUPO/IA, YCTPAHCHHUE.

3) Ilpumenenue meToa IS UCCISIOBAHUS PEaKIIUi (KOMIUIEKCOOOPa30BaHUs,
MMPOTOJIUTUYCCKUX, arperaunn), COMMPOBOKAAOIINXCS USMCHCHUCM CIICKTPOB MOTJIOIICHU.

4) CnextpooTOMETpUIECKU aHATN3 IBYXKOMIIOHEHTHBIX CMECEH.

3ansaTue Ne 25. CniocoObl onpeesieHnsi KOHIEHTPaUMu B criekTpogoromMerpuu (3 4)
Bonpocsl k Teme:
1) OmpeneneHre KOHLEHTPALKUKA METOJIOM IPalyUpOBOYHOTO rpaduka.
2) OmnpeneneHue KOHIEHTPAUH UG HEpEeHIIHATEHBIM METOIOM.
3) OmnpeneneHne KOHIEHTPAIIUHA METOAOM JOOABOK.
4) OrmnpexaeneHne KOHIIEHTPALUA METOJIOM CTaHIapTOB.
5) Pemenne THIOBBIX 337124

3ansaTue Ne 26. CnekrpodoroMeTpudeckoe TuTpoBanue (3 1)
Bonpocsl k Teme:

1) OmnpeneneHue BEMIECTB B MPUCYTCTBUU MPUMECEH.

2) Meron Anena.

3) Pemenne THMOBBIX 3a/a4.

3ansatue Ne 27. KosiokBHyM 10 TeMe ONTHYECKHE MeTOAbI aHaau3a (3 4).
Bonpochl K KOJIJIOKBUYMY:
1) OOumii npuniun Merona. Knaccupukanus onTHUECKUX METOAOB aHajau3a (10 M3y4aeMbIM
0o0BeKTaM, MO XapakTepy B3aUMOACHUCTBUS 3JIEKTPOMArHUTHOTO M3JIYYEHHUS C BEIIECTBOM,
[0 HCIOJB3YeMOM O0JIACTH 3JEKTPOMATrHUTHOTO CIIEKTpa, MO TMPHPOJE IHEPreTUUECKUX

MIEPEXOJIOB).

2) CrnekTp 3IeKTPOMarHuTHOTO U3nydeHus. OCHOBHBIE TUIIbI B3aUMOJCICTBUS BEILIECTBA C
U3ITy4YEHUEM.

3) Knaccudukanus crieKTpoCKONUYECKHX METO/I0B Ha OCHOBE CIIEKTPa 3JIEKTPOMArHUTHOTO
U3ITyYEHUS.

4) Cunektpsl aToMoB. OCHOBHBIE M BO30YXK/IEHHBIE COCTOSIHUSI aTOMOB, XapaKTEPUCTUKU
COCTOSTHUM. DHEPreTUYECKUE MePEXObl.

5) CnexTpbl MOJIEKYIT; X 0cO0EHHOCTH. CXEMBI 3JICKTPOHHBIX YPOBHEH MOJIEKYIIBI.

6) CymHocTs abcopOrmonHoro MeToaa. LBet u crexTp.

7) CBs3b XUMUYECKON CTPYKTYPBI COETUHEHUS C A0COPOLIMOHHBIM CIIEKTPOM.

8) CnocoObl MOTyYeHUs OKPAIICHHBIX COCTMHEHUH.

9) dortoMeTpuyecKre aHATUTHYECKUE PEareHThbl, TPeOOBAHUS K HHUM.

10) OyHKIIMOHAIBHBIA aHATIU3 110 KOJIe0ATETLHBIM U DJICKTPOHHBIM CIIEKTPaM.

11) O6bennHeHHbBIN 3aK0H cBeTonoromieHus byrepa-Jlam6epra — bepa. OTkiioHeHUsT OT
3aKOHA, UX MPUYUHBI.

12) OnTuveckas MIOTHOCTh U CBETOIMPOITYCKaHUE, CBS3h MEXITY HUMHU.

13) Koa¢duuument normnomenus ceera 1 KOAPPHUIUEHT MOTAIICHUS — MOJISIPHBINA U YIETbHBIH.

14) Casi3b MEXy MOJISPHBIM KO3(PGUITUEHTOM TTOTAIEHUS U KOI()PHUITHNEHTOM TOTIIOMIECHUS
CBeTa.

15) TlonsiTe 00 UCTUHHOM M KaXYyIIEMCS MOJSIPHOM KO3 (HUIIMEHTE MOTJIONICHUSI.

16) AnanuTHyeckue BO3MOKHOCTH U METPOJIOTHUECKUE XaPAKTEPUCTUKU (POTOMETPUUECKUX
METOJIOB aHAJN3A.

17) OcHoBHBIE Y376l U OOIIUI NPUHLIUI PaOOTHI IPUOOPOB a0COPOLIMOHHOM CIIEKTPOCKOIINH.

18) M3mepeHune BRICOKUX, HU3KUX ONTHYECKUX TUIOTHOCTEH (nuddepeHImanbHbIii METO).
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19) Anann3 MHOTOKOMITOHEHTHBIX CHCTEM METOJI0M aOCOPOIIMOHHON CITEKTPOCKOIIHH.

20) Crioco6b! onpeieeHHsI KOHIIGHTPALUU BEIIECTB B a0COPOIIMOHHON CIIEKTPOCKOIHH.

21) ®oTtoMeTprUYECKHEe aHATUTHICCKHUE PEareHThl; TPEOOBaHUSI K HUM.

22) Pacyer onTUYeCKOW MJIOTHOCTU U CBETOIPOITYCKaHUS PacTBOpa.

23) Pacuér koaddunmenTa noriomeHus ceera u kodhuirenTa morameHusl.

24) BusyanpHas KOJIOPUMETPUS: ONPEAEIEHUE, CYTh METO/A.

25) VYcioBus mpoBeeHUS BU3YAIBHBIX KOJTOPUMETPUIECKUX MCCIICIOBAHUM.

26) OmnpeneneHue KOHIEHTPALMK BELIECTBA METOAOM CTaHIAPTHBIX CEPUIL.

27) OnpeneneHnre KOHIICHTPAIIMN BEIIECTBA METOJOM YpaBHUBAHUS OKPACOK.

28) OnpeneneHre KOHIICHTPAIIMU BEIIECTBA METOJOM pa30aBIICHHS.

29) CymHoCcTh METO0/1a, OCHOBHBIE ATAITbI TPOBEACHUS (POTOMETPUYECKOTO aHATTN3a
JIOCTOMHCTBA U HEJJOCTaTKHA METO/1a.

30) Bribop ycnoBuit (oTomMeTpuuecKoro ompeaenaeHus (BbIOOp (HOTOMETPHUUECKOW peakiui,
AQHAIUTUYECKOM JJTMHBI BOJHBI, KOHIEHTPALWK PACTBOPA U TOJIIIMHBI MOTJIOMIAIONIETO CIIO,
MCII0JIb30BaHUE PACTBOPA CPABHEHMUS).

31) OnpeneneHue KOHIIEHTpAIIMU BEIIECTBA: METOAOM TI'pPaJIyHPOBOYHOTO Tpaduika, METOIOM
OJTHOTO CTaHAAPTA, 10 MOJISIPHOMY (WM YAETHHOMY) KO3 (UIIMEHTY MOTalleHHsI, METOJIOM
100aBoK.

32) OmnpeneneHne KOHLUEHTPALUN HECKOJIBKHUX BELIECTB IIPU UX COBMECTHOM MPUCYTCTBUH:
(boTOMETpUUYECKHI aHAIIN3 TBYXKOMITOHEHTHBIX CMECEH.

33) Beruncnenue MOISIpHOTO KO3 GUITUEHTA MOTIOMIEHUS MUHIMAITbHON KOHIICHTPAINH
KOMIIOHEHTa

34) Pacder KOHIIEHTpALUH OMPEICIIIEMOT0 KOMIIOHEHTa METOZOM J00aBOK

35) Pacder KOHIICHTpAIMH 110 U3BECTHOM BEIMYUHE MOJISIPHOTO KO3(P(HHUIIMECHTA TTOTIIOIICHHUS.

36) Pacuer conep>kaHUsl 3JIEMEHTOB IIPU COBMECTHOM IIPUCYTCTBHH.

37) Pacder KOHCTaHTBHI JUCCOIMAITMN UHANKATOPA.

38) CymHOCTh CIEKTPO(HOTOMETPUUECKOTO METOA, JOCTOMHCTBA U HEJJOCTATKHU.

39) TlorpemHocTy cieKTpohOTOMETPUUECKOTO aHAN3a, UX TIPUPOA, YCTPAHCHHE.

40) IIpumeneHune MeToaa Uil UCCIEIOBAHUS PEaKIU (KOMILIEKCOOOpa30BaHUs,
MPOTOJIUTUYECKHX, arperaluu ), CONPOBOXKIAIOLINXCS U3MEHEHUEM CIIEKTPOB MOTJIOMICHUS.

41) CnektpooToMEeTpHUECKUI aHaIU3 IBYXKOMIIOHEHTHBIX CMECE.

42) CrnextpooTOMETPHUIECKOE ONPEACIICHNE KOHIICHTPAIIMH METOIOM TPaAyHPOBOYHOTO
rpaguka.

43) CrnexTpooTOMETPHUIECKOE ONpeAeIICHHE KOHIICHTpauu: TuddepeHITnatbHbIM METOIOM,
METO0M J100aBOK, METOJJOM CTaHJapTOB,

44) CrnextpodoTOMETpUIECKOE ONPEICIICHHE BEIIECTB B IPUCYTCTBUH MPUMECEH.

45) CnekrpodoToMeTprudeckoe onpeaeacHue mo MeToay AjeHa.

Tema 4. XpomaTorpaduueckue MeTOAbl AHAJIN3A
3anstue Ne 28. OcHoBbl xpomatorpadguu (3 4).
Bonpocsl k Teme:

1) CymHocTh XpoMaTorpaguIecKux METOIOB aHATN3A.

2) IlonsiTe 0 MOJIBMKHOW U HETIOBUKHOHU (ha3ax.

3) Knaccudukarus METO0B IO arperaTHOMY COCTOSTHUIO TTOIBMYKHOM M HETIOJBIKHOH (a3, 1Mo

MEXaHHU3MY pa3AeNieHus], 0 TEXHUKE BBITIOTHEHUSI.

4) Metona aGCOIOTHON KaTMOPOBKH.

5) Meron BHyTpEHHEN HOpMaIu3aluu

6) Merton BHYTpPEHHETO CTaHAapTA.

7) KonuuecTBeHHBIE XapaKTEPUCTUKU Pa3/IECICHHUS.
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8)

Nk W=

4)

Penrenye TUMIOBEIX 3a1a4

3ansaTue Ne 29. Pacuersl B xpomaTorpadpuyeckux Meroaax anaaunsa (3 )
Bonpocsl k Teme:
KauecTBeHHBIE XapaKTEPUCTHKU XpOMaTOTrpaduiecKoro mpoiecca.
Pacuer BpeMeHH yep>KUBaHUS U yICPKHUBAEMOT0 00beMa.
Pacuér xoadpurmenta eMKOCTH KOJTOHKH.
Pacuér oTHOCHUTENIBHON CKOPOCTH IEpEMELICHUS KOMIIOHEHTOB B TOHKOM CJIO€.
Pemnrenye THOBEIX 3a1ad.

3ansaTue Ne 30. KosuiokBuyMm 1o reme xpomarorpaguyeckue MeToabl anaausa (3 4).
Bonpocsl Kk KOJLIOKBHYMY:
CymrHocTh XpomaTorpaduuecKux MEeTo0B aHanu3a. [loHaTre o moABMXHOU 1
HETOIBIKHOM (pazax.
Knaccudukanus xpomarorpadpuyeckux METOI0B IO arperaTHOMY COCTOSIHUIO MOABHKHOM U
HETOJIBIKHOM (Da3, Mo MEXaHU3MY pa3IeICHHUs, IO TEXHUKE BHITIOTHCHHUS.
["azoBas xpomarorpadus. CopOEHTHI M1 HOCUTEH, TPeOOBAHUS K HUM.
MexaHu3M pa3/ieJIeHHsI BEIECTBA B Ta30BOM XpoMarorpaduu.
O6nacTunpuMeHeHus Ta30BOi XpomaTorpaduu.
OCHOBHBIE TEOPETUUYECKUE MOAXObI: TEOPHUS TEOPETUUECKUX TAPEJIOK U KUHETHYECKast
TEopus.
OCHOBHBIE TapaMETPbl XPOMATOTPAMMBI.
JKunkoctrast xpomatorpadus. Bumbl >kuikocTHON XpoMartorpadum.
[IpeumymiectBa BbICOK03(PPEKTUBHOI KUAKOCTHOIH Xpomatorpaduu (BIXKX).
VYcnoBus nposeieHUs: XpoMaTorpapuyeckoro aHaau3a.
KadecTBeHHBII W KOJMMYECTBEHHBIM XpomMarorpadudueckuii aHamm3. Meton aOCONMIOTHOM
KaJTUOpOBKH, TNPUMEHEHHE OTHOCUTENbHBIX MOMPABOYHBIX KOA(P(GUIUEHTOB, METO]
BHYTpPEHHEH HOpMaJlh3aluy, MEeTOJl BHYTPEHHET0 CTaH1apTa.

Tema 5. Kunernuueckne MeTOAbI aHAJIN3A
3ansiTue Ne 31. OcHOBHbBIE IPHEeMbl KHHETHYECKHUX MeTO0B aHaau3a (3 4).
Bonpocsl k Teme:

MeToq TaHI€HCOB.

Metoa pukcupoBaHHOTO BpeMEHH.

Metona pukcupoBaHHON KOHIIEHTPAITUH.

Meton 100aBOK.

Merto KaTaTMMETPUYECKOTO TUTPOBAHUS

Pemrenue THNoOBBIX 3a7a4.

3ansaTue Ne 32. Ko/L1IOKBHYM 10 TeMe KHHETHYeCKUE MeTOAbl aHam3a (3 41).
Bonpocsl Kk KOJLIOKBHYMY:
CylHOCTh KHHETUYECKUX METOJIOB.
Karanutnueckuii 1 HeKaTaIUTUYECKUN BAPUAHTHI KHHETUYECKUX METO/I0B; X
YyBCTBUTEIBLHOCTh U CEJICKTUBHOCTD.
Tunbl MCHOJB3YyeMbIX KATAJTUTUYECKUX W HEKATAIUTHUYECKUX pEAKIHUl: OKUCICHUs-
BOCCTAHOBJICHHUSI, OOMEHa JIMTaHJOB B KOMIUIEKCAX, TMPEBpAICHUs OpPraHUuYECKUX
coeMHeHuH, HoToXMMuUecKkrue 1 (pepMeHTaTUBHBIC PEAKIIH.
Crnioco0sI onpeieNieHrst KOHIICHTPAIUH 110 JaHHBIM KHHETUYECKUX U3MepeHuid. [Ipumepsr

IIPAaKTUYECKOr0 IIPUMEHEHUS.
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7.JJABOPATOPHBIE PABOTBI, IPAKTUKYMBbI
Pazpnen 1. O0mme TeopeTHYecKre OCHOBbI AaHAJTUTHYECKOH XUMHUU. XUMHYECKHUE

METOAbI aHAJIN3A

IS

10.

11.

Tema 1. BBegenne B npeaMeT aHATUTHYECKAs] XUMHUS.
JlaGoparopuasi padora Ne 1. IIpueMbl padoThI ¢ XUMHYECKOH MepHOii mocyaoi (4 4).
Hean paboThi:
OTtpaboTaTh HaBBIKM Pa0OTHI C XUMHUYECKON MEPHOMU MOCYI0i: MEPHBIC KOJIOBI, TUTIETKH,
OIOpeTKH.
HayuuThcs kanubpoBaTh MEPHYIO MOCYY.
Coaepsxanue padoThI:
[ToyuuB y npemnoaaBartesns 3aJjaHie U 03HAKOMUBIIUCH C METOJAUKOM pabOThl ¢ XMMHUECKOMH
MEpPHOH TOCyI0oi 0TpaboTaTh HABBIKH HAIMOIHEHUS MEPHOTO COCY/a )KHJIKOCTHIO TOYHO JI0
METKH.
OnpenenuTb HCTUHHYIO BMECTUMOCTD IMUIETKH U OIOPETKH KaIHOpOBaHUEM.
PesynabraTsl 1abopatopHoii padorbl: OTYET NpENOCTaBISAETCS B NUCBMEHHOM BHJIE U
JOJIKEH CO/Iep KaTh KpaTKOe OMKCaHue X0/4a paboThl, paCYETHYIO YacTh U BBIBOJIBI 110
pabore.
B pesynbraTe BbINONIHEHNS 1a00paTOPHOI pabOThI CTYIEHT JTOJKEH:
3natb: OCHOBHBIC ITPaBUJIa TEXHUKH OE30MaCHOCTH | MPaBHIIa pabOTHI CO CTEKJITHHON
MOCY/I0M.
Ymerb: KanubpoBaTe MEpHYIO TTOCYTY.
Baaners: TexHUKON BBINOJHEHUS! OCHOBHBIX aHAJIMTHUYECKUX ONEpPAlUid PU KAYECTBEHHOM
Y KOJIMYECTBEHHOM aHaJIN3€ BELIECTBA.
Bonpocsl k Teme:

. Kakue npaBuia TexHuku 0€30MacHOCTHU ClIeyeT cOOII0aTh B XUMUYECKUX J1a00paTopusx 10

Ha4dalia, BO BpCMd IMPOBCACHU U 110 OKOHYAHUU E)KCHepI/IMeHTa?

. IIpaBuna paOoThI ¢ KHCIIOTaMU: 3aIIUTHBIC CPEICTBA, KaK HY)KHO paboTaTh, 4TOOBI N30€KaTh

HECYACTHBIX CIIy4aeB, ACHCTBUS B CIIydae MPOJIMBA KUCIOTHI, 0KOTOB (BUIbI XUMUYIECKHIX
0’KOTOB), MEPBI OKa3aHUS MIEPBOM MOMOIITH.

. IlpaBuia paboThI CO CTEKJIIHHOW MOCY/I0N: KaK MPaBHILHO 00palaThCsi CO CTEKJISTHHON

MOCY/10#, 4TOOBI ee HEe pa30UTh U N30ekKaTh TOPE30B, BUIBI KPOBOTCUCHUM U MEPhI OKa3aHUS
IIEPBOM IIOMOIIH.

. IIpaBuina paGoThI € ANEKTPUUECKUMHU TPUOOPAMU: 3alIUTa OT MOPAKEHUS AIEKTPUIECKIUM

TOKOM, TpaBHJIa OOPAIIEHUS C HIEKTPOHATrPEBATEIbHBIMH TPUOOPAMH.

. Kak knaccudunmpyrorcs XuMruueckre peakTUBBI 10 cTereHn YucToThl? Kakue ycnoBHbIe

0003HaYCHHSI PUMEHSIOTCS ISl 3TOT0?
KakoBbl 00miue rnpaBuia NpUroTOBIEHUS M XpaHEHUS PacTBOPOB B Jabopatopun?

. UTo Takoe AMCTHIUIMPOBAaHHAs U OMIUCTUIUIMpPOBaHHAsA Boja? Kak oHa momydaeTcs U Kak

KOHTPOJIMPYETCS €€ Ka4eCTBO?
UYro Takoe nepexkpuctaumzanus? s uero 1 kak oHa BBIIOJIHAETCS?

. KakxoBo HazHaueHne MOIOIIUX CPEICTB ISl labopaTopHoii mocynbl? Kakue pernents

MOIOIIUX CMECEHN Bbl MOKETE NPUBECTU?

B kakux ciydasx ciemyeT UCIOJIb30BaTh: a) OIOPETKY CO CTEKIISTHHBIM KpaHOM; 0)
MHUKpPOOIOpeTKy?

B ueMm coctout cymHocTh KanubpoBaHus MepHO# nocyapl? C Kakol 1ebIo 3TO AenaeTcs?

Tema 2. MeToabl pa3iejieHusI 1 KOHIIEHTPUPOBAHMS BellleCTB B AHAJTUTHYECKOH
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XUMHH.
JlabopaTopnasi paGora Ne 2. OTaesieHne kese3a 0T MarHus ocakaeHuem (4 4).
esab padoThi:
. OtpaboTarh TEXHUKY OCaX/IECHUS HOHOB U3 PACTBOpA.
. HayuuTbcst GunbTpoBaTh U MPOMBIBATH OCAIKH.
Coaepsxanue padoThI:
1. ITomyuyuB y mpernogaBaTess 3alaHUe MMPOBECTHU oT/IeieHUe HOHOB xene3a (II1) or marnus u3
aHaJIM3UpyeMoro pactBopa. [IpoBepuTh NOJHOTY OCaXAECHUS.
2. Ot¢unbTpOBaTH M MIPOMBITH OCAIOK.
Pe3yabTaTel 1abopaTopHoii padoThi: OTUET NMPEIOCTABISIETCS B MUCBMEHHOM BHJIE U
JIOJKEH COJIeP)KaTh KpaTKOe OMUCaHUe X0/1a paboThI M BBIBOABI IO padoTe.
B pesynbraTe BbINoNIHEHNS 1a00paTOPHOI pabOThI CTYIEHT JTOJKEH:
3HaTh: YCIOBUS 0CAXACHUH KPYTHOKPUCTAIIMYECKUX U aMOPPHBIX 0caakoB.OCHOBHBIE
METO/Ibl BBIAEIIEHUS, Pa3/I€JIeHHs U KOHLIEHTPUPOBAHMSI BEILIECTB.
Ymern:IlonbuparsMaTepuansl, OCyAy U NpUCIOCOOIeHUs A1 QUIBTPOBAHUS OCAKOB.
Baaners: TeXHUKON BBINOJHEHUS! OCHOBHBIX aHAJMTHUYECKUX ONEpPalUid PU KAYECTBEHHOM
Y KOJIMYECTBEHHOM aHAJIN3€ BELIECTBA.
Bonpocsl k Teme:
1. Kakue ycnoBus ciefyer coOmoAaTh MpU OCAXICHUU KPYITHOKPUCTAJUIMYECKUX U
amMopdHbBIX ocagkoB? B yem paznnune yciaoBUN U YeM OHO BBI3BAHO?
2. Kakue Marepuaisl, MOCYAy U MPUCIIOCOOICHUS UCTIONB3YIOT s (PUIBTPOBAHUS OCATKOB?
3. B kakux ciyyasix He cleayeT IpUMEHSITh OyMaxkHble puiabTpel? YTO TOTIA HCTIONB3YIOT
TSt GUIBTPOBAHUS?
4. Yto Takoe ¢puibTpoBaHue ¢ mogorpeBoM? Kak ero npakTHuecKu BBHITOTHSIOT?

N —

Tema 2. I'eTeporeHHble paBHOBeCHsI B CHCTEMe OCAaJ0K -HACBIINIEHHBI PacTBOP
MaJIOPACTBOPMMOI0 JJIEKTPOJMTA U UX POJib B aHajduTH4Yeckoil xumuu. KadecTBeHHbI
aHaJIu3.

JlaGoparopHasi padora Ne 3 (4 4).

A. T'eTeporenHbie

paBHoBecusi Lleab padoThI:

1. M3yuuth ycnoBus 00pa3oBaHUs 0CAIKOB MATOPACTBOPUMBIX CHIIbHBIX JJIEKTPOIIUTOB.
Hayuutbcst nepeBoAUTh OJHU MaJIOPACTBOPUMBIX JJIEKTPOJIUTOB B APYTHE.

3. U3yuuTh BAUSHUE TOCTOPOHHUX 3JEKTPOJIUTOB HA PACTBOPUMOCTH MaJIOPACTBOPUMBIX
CUJIBHBIX 3JIEKTPOJIUTOB.

4. W3y4uTh BIUSHUE PA3TUYHBIX (DAKTOPOB HA TOTHOTY OCAXACHUS OCAJIKOB U UX
pacTBOpEHHUE.

Coaepsxanue padoThI:

1. W3yuuth ycnoBus 0O0pa3oBaHUs OcajKa XJIOpHAA CBUHIIA. [IpOBEpUTH MOJHOTY OCaKICHUS
MOHOB. V3yuuTh BIMSHHWE OJHOMMEHHBIX HOHOB Ha PAaCTBOPUMOCTH OOPa30BABIIETOCS
ocaaka. PaccMoTpeTh npoTekaHue KOHKYPUPYIOIIUX PEAKITUH.

2. PaccMmoTpeTh BIUSIHUE OJJHOMMEHHBIX (I1aBeieBast KUCIoTa) U MHAU(G(HEPESHTHBIX HOHOB
(YKCyCHasi KHCTIOTa) Ha paCTBOPUMOCTD OCaJKa OKcajaTa KajbIlus.

3. PaccMmoTpeTh 3aBUCUMOCTb PaCTBOPUMOCTH ocakoB cynbduaa meau (1) u cynbduaa xenesa
(IT) B comstHO# KUCIOTE OT MPOU3BEICHUS PACTBOPUMOCTH TAHHBIX COCIMHCHHM.

Bonpocsl k Teme:

1. B kakux ciy4asx v mouemy Mpu THAPOIIN3E COJICH cIa0bbIX OCHOBaHHUI 00pa3yroTcs
ocHoBHbI€ cosn? [IpuBenuTe npuMepsl.

2. Kakoe u3 BemniectB Fe(OH)2 nnu Fe(OH)3 umeer 6oJbIryro pacTBOPUMOCTD MPU OJHOW U TOU

e TeMIieparype.
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Kaxk moBnusier Ha pactBopuMocTts BaCO3 nobGaBneHue B pacTBOpP COIbI?

4. CpaBHuUTE pacTBOPUMOCTH cynb(dara Oapus B unctoii Bose u B 0,2 M pacTBope HUTpara
kanus. OTBET MOATBEPAUTE pacueTaMu C Y4€TOM MOHHOM CHUJIIBI PAaCTBOPOB.

5. Hcnonb3ys 3HaYeHUS CTAHJAPTHBIX OKHCIHTEIbHO-BOCCTAHOBUTENIBHBIX IOTEHIUAIOB,

o0cynuTe BO3MOXHOCTh O0pa30BaHUS OCAIKOB MPHU CIMBAHUU PACTBOPOB XJIOpHJIA >Keje3a

(IIT) u cynpuna kamus u ero coctaB. OTBET MOATBEPAUTE YPABHEHUSIMH PEAKITHIA.

b. OxkcnepumeHTajibHOE 000CHOBAHUE KUCJIOTHO-IIEJOYHON KiIaccupukaunu
KATHOHOB B CHCTEMATHY€CKOM aHaJIN3e.
Hean padoThi:

3aKkpenuTh KaYeCTBEHHBIE PEAKIIUM HA KATHOHBI 1- 6 aHAIMTUYECKUX TPYIII.

OCMBICIIUTH BO3MOXXHYIO CXEMY Pa3eIeHUs] KATHOHOB KUCIOTHO-LIEIOYHBIM METOJIOM C

MCIOJIb30BaHUEM TPYIIOBBIX PEAKTHBOB.

Conep:xanue padoThbl:

Paznenuth KaTHOHBI Na+, K+, NH4+, Ag+, Pb2+, Ca2+,Ba2+, Mg2+, Zn2+, A13+, Cr3+, Fe2+, Fe3+,

Mn2+, Ni2+, C02+, Cu?" na amamuTHIecKue TPYIIIIBI IO OTHOIICHHIO K KHCIIOTaM (COJISTHOM 1

CEpHOI1) U OCHOBaHUSAM (TUAPOKCHUIAM HATPUs, KNS, aMMOHHS).

Bonpocsl k Teme:

1. Jaiite ompexneneHus CIAEAYIOUMM TEpPMHHAM: KAa4ECTBEHHBIM aHalIu3, aHAIMTHYECKas
peakuus, TPYIIOBOH U crenu(puuecKuil peakTUBBI, YyBCTBUTEIHLHOCTh PEAKIIUH, MPEIe
0oOHapy>XeHUs, TPOOHBIN U CUCTEMATUYECKUMA XO/1 aHaJTN3a.

2. TlpuBeaurte ompeeseHus MOHITHIA: METOMBI M CITIOCOOBI KAYECTBEHHOT'O aHAIN3A;
POOUPOYHBIE U KalleJIbHbIE PEaKI[Mi; MOKPBII U CyXOi METO/IbI aHATTN3a.

N —

3. B uyewm 3akmoyaercs CyImHOCTh IPOOHOTO U CUCTEMATUYECKOTO aHamn3a’?
4. CdopmynupyiiTe 3a7a4i Ka4€CTBEHHOTO U KOJUYSCTBEHHOTO aHAIM3a.
5. Kaxkue macchl 1 00bEMBI aHATTU3UPYEMBIX BEIIECTB COOTBETCTBYIOT MaKpO-, MUKPO- U

MOJTYMUKPOAHAIIU3Y?
6. B uém 3akimrouaercs CyTh «CyXOro METOAa aHaau3a»?
7. TlepeuucnuTe pa3IMUHbIC THUIBI AHATUTHYCCKUX KIAaCCU(UKAIIUN KATHOHOB, CACIIAUTE UX
CPaBHUTEJIbHBIN aHAJIN3.
8. Ha ueM ocHOBaHa KHMCIIOTHO-OCHOBHAS KJIacCU(UKALIUS KATUOHOB?
9. Kakue rpynnsl annoHoB Brl 3Haere? Ha uéM ocHOBaHa mX Kiaccudukamus?
10. C nomoupto Kakux ypaBHEHUI XUMUYECKOW peakluy aHAJIM3UPOBAJI HEM3BECTHBIN
obpa3zer?
PesynabTaTsl 1a00paTopHoii padoTbl: OTYET IPENOCTABIISIETCSA B IUCbMEHHOM BHJIE U
JIOJKEH COJIep)KaTh KpaTKOe OMMCaHUe X0/1a pabOThI M BBIBOABI IO padoTe.
B pe3ynbrare BeinonHEHHS 1a00PATOPHOIN pabOTHI CTYACHT JOJKEH:
3nartb: [[punnunel kKauecTBEHHOTO aHaliu3a. KauecTBEHHBIN aHaIN3 OCHOBHBIX KJIACCOB
HEOPraHUYECKUX BEILECTB.
Ymers: [Iporuo3upoBarh pe3yapTaThl XUMHUUECKOIO aHAJIN3a, HA OCHOBE TEOPETUUECKUX
3HaHUMU.
Baaners: TexHUKON BBINOJHEHUS! OCHOBHBIX aHAJIMTUYECKUX ONEpPalUid IPU KAYECTBEHHOM

aHaJIn3¢€ BCUICCTBA.

JlabopaTopnasi pabora Ne 4Ananu3 cmecu katuoHoB I-111 ananuTuyeckux rpynn (4 4).
esab padoThI:
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1. TIpoBectu aHanM3 KOHTPOJBHOTO pacTBopa coaepsxkaiiero katuonsl I-111 ananutrnaeckux
TPyIIL.
2. Pa3BuBaTh JJIOTMYECKOE MBIIIUICHHE.
Coaepsxanue padoThI:
[IpenBaputenbusie ucnbiTanus (Onpenenenue pH pactBopa. [IpoBepka oTHOIIEHUS OcaaKa K
KHCJIOTaM U IIeJI04am).
Hpo6uerit ananmu3 (OnpeneneHne HOHOB aMMOHMS, KaJusl U HATPHSI)
CucremaTH4ecKuil aHaIN3:
Ocaxnenne xj1opu0B KaTuoHOB III rpymmsl.
OO0HapyxeHue HOHOB Pb*t u ynanenue PbCla.
Oo6napyxenue Hg> -
OOHnapyxeHue Ag+.
Otnenenne katnoHoB Il rpynms ot 1.
AHanu3 katnoHos II rpynmnel.
Oo6napyxeHnue u otaeneHrue Ba
OO6HapyxeHue u oTaeNeHrue St
Oo6napyxenue Ca "
Pe3yabTaTsel 1abopaTopHoii padoThbi: OTUET NPEIOCTABISIETCS B MUCBMEHHOM BHJIE U
JOJKEH COJIePKaTh KpaTKOe OMUCaHUE X0/1a padOTHI M BBIBOABI IO paboTe.
B pesynbTare BeIOTHEHUS J1aOopaTOPHOU pabOThI CTYJACHT OJIKEH:
3HaTh: OCHOBBI IPOOHOTO U CUCTEMATHYECKOT0 KaYeCTBEHHOT'O aHAJIN3A.
Ymern: [IpoBonuTh pa3neneHre KaTHOHOB M AHMOHOB XUMHUYECKHMMH METOJIaMHU.
[Iporuo3upoBath pe3ynbTaThl XUMUYECKOTO aHAJIN3a, HA OCHOBE TEOPETUUECKUX 3HAHUM.
Baagerb: TexHUKOW BBITOIHEHUS! OCHOBHBIX aHAJIMTHYECKUX ONEpaluii Ipu Ka4eCTBEHHOM
aHaJIM3€ BEILEeCTBA.
Bomnpocsl k Teme:
1. Tloyemy nepen OTKphITHEM KaTHOHA K" Heob6xommo YAQIUTH KATUOH NH4" 2
2. Ilpu neiicTBUM rpynmoBOrO peakTHBa HA KATUOHBI BTOPOM IPYMIIBI MOJTYYAIOTCA OCATKH —
xyopuabl coorBercTByonmx karnoHoB AgCl, Hg2Cl2, PbCla. KakoBa pacTBOPpUMOCTB
XJIOPUJIOB B BOJIE M KaK 3TO UCIOJIB3YETCs B aHaIu3e?
Kakyro poib BBIMIOTHSET a30THASI KUCTIOTA TIPU OTKPBITHHU KaTHOHA cepedpa?
4. Kakum 06pazoM MOXKHO OTAEIUTH OCaJ0K CEPHOKHUCIOTO 0apusi OT APYIHUX CEPHOKHUCIBIX

COJIEN KaTHOHOB TpeThel rpynmnbl? Hanuimmre ypaBHEHUS peaKkInid.

(98]

JlaGoparopHnasi padora Ne 5. Ananu3 cmecu katuoHoB IV, V, VI ananurnyecknx
rpynn (4 4).
esab padoThI:
1. TIpoBecTu aHanM3 KOHTPOJILHOTO PacTBOPA, COAEpKaliero kKatuonsl IV-VI ananutnuecknx
TpyIIL.
2. Pa3BuBaTh JOrM4YECKOE MBILIECHHUE.
Conep:xanue padoThbI:
1. Hpo6usiii ananmuz. (O6Hapyskenue nonoB Fe (IIT). O6napyxenue nonos Fe (II).
Oo6napyxenue nonos Cu(Il).
2. CucremMaTHuecKuil aHAIM3:
1. Ortnenenne kaTuoHOB [V rpynmel.
2. AmnHanu3 pacTBOpa, coaepkaiiero Honsl IV rpynmnsl. (mog taroi!).
3. Pasnenenue V u VI ananutuueckux rpynt. (o Tsroi!).
4. Amnanu3 pacTBopa, COAEpKAILEro KATHOHBI V TPYIIIHI.

a) O6HapyxeHue Fe?" uFe’™ - nomos.
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6) OOHapyXeHHE HOHOB Mn>".
B) OGHapy>xeHue u otaenaenne noHos cypsmsl (111 u V).
r) O6HapyxeHue HoHOB Mg ’
n) OGHapyxeHre noHoB Bi
5. AHann3 aMMHa4gyHOTO pacTBopa 2, COAEpIKAIIEro KaTHOHbI VI rpymnisl.
a) Otnenenue u ooHapyxeHue nonoB Cu” u Hg ",
0) AHanu3 pacTBOpa, MOTYYESHHOTO MOCIIE OTJEICHUS OcaiKa 5 Cynb(UI0B MEAN U PTYTH
(IT). Pe3yabTaThl 1a6opaTopHOii padoTbl: OTUET IPEIOCTABISACTCS B MUCHbMEHHOM BUIE U
JOJIKEH CO/IeP KAaTh KPAaTKOE OMMCAaHUE X0/1a pabOTHI M BBIBOBI IO padoTe.
B pe3ynbrare BbinoiaHeHHs 1a00paTOpHON pabOThI CTYACHT JOKEH:
3HaTh: OCHOBBI IPOOHOTO U CUCTEMATHYECKOTO KAYeCTBEHHOT'O aHAIH3A.
Ymern: [IpoBonuTh pa3nieneHre KaTHOHOB M aHMOHOB XUMHUYECKHMMH METOJIaMHU.
[Iporuo3upoBath pe3ynbTaThl XUMUYECKOTO aHATU3a, HA OCHOBE TEOPETUUYECKUX 3HAHUM.
Baagerb: TexHUKOW BBITOIHEHUS! OCHOBHBIX aHAJIMTHYECKUX ONEpaluil Ipu Ka4eCTBEHHOM
aHaJIM3€ BEILEeCTBA.
Bomnpocsl k Teme:
1. Kakwue sBieHus npoucxost, ecnu cmech coneit ZnClz, AICI3 u MnCl2 o6paboTtaTth
M30BITKOM IIeI049n?
2. MOXHO 11 OOHAPYKHUTH COOTBETCTBYIOIUMH PEAKIIUSAMU U KaK KaTHOHBI K+, F uCN s
pactBope komiuiekcHo# conu K4[Fe(CN)s]|? HanmummuTe ypaBHEHHS] XUMHYECKUX PEAKITHI.
3. MosHO 1 OTAENUTD APYT OT Ipyra KaTHoHbl Cu +, Hg +, Ni?" 1 Co>™? Harmmmre
ypaBHEHUS PEaKIUM.
4. KakuMm crtiocoOoM MOKHO pa3eiuTh aHUOHBI SO42', PO43', CI” u NO>” 2 Hammurure
YpaBHEHHUS PEAKIUH.
5. Kak MOXHO OTKpBITh aHUOH COs% B MIPUCYTCTBHH S03%" 1 PO+>"? Hammmmre YpaBHEHUS
peaKuHnii.

Tema 6. KommuecTBeHHblil anaau3. ' paBumerpusi.
JlabopaTopHas padora Ne 6. Onpenesnenne KpUCTAININ3ANMOHHON BOAbI B
KpPHUCTAJULIOrUAparTe xjaopuaa 6apus (4 4).
Hean paboThi:
1. OtpaboTaTh HaBBIKH TPABUMETPUICCKOTO aHATH3A.
2. Hayuutbcs OpaTh HaBECKY aHAIM3HPYEMOTO BEIIECTBA.
Conep:xanue padoThbI:
1. B3sTue HaBeCKH KPUCTAIULIOTUPATA XJIOpUIa Oapwsl.
2. BricymBaHue HaBECKH.
3. Breruncnenns.
PesynabTaTsl 1a00paTopHoii padoTbl: OTYET IPENOCTABISIETCSA B IUCbMEHHOM BHJIE U
JIOJDKEH COZIepIKaTh KPAaTKOe ONMMCaHUe X0/1a paboThl, paCYETHYIO YacTh U BBIBOJIBI 11O paboTe.
B pesynbrare BeIOTHEHUS 1a00paTOPHOM pabOThI CTYJCHT JOJKEH:
3HaTh: CylHOCTh IPABUMETPUYECKOTO aHAIN3a U OCHOBHBIE OIlEpallui METOAA
OCAKJICHU..
Ymersb: [IoArOTOBUTH BEIIECTBO K KOJIMYECTBEHHOMY aHanu3y IIpoBoauTs mpoueccst
pacTBOpEHUS, OCAXIeHUS, GUIBTPOBAHMS U CYILIKH aHAJIU3UPYEMOTO BEIlleCTBa;
Baaners: HaBbikamMu BBINOTHEHUS! UCXOIHBIX BBIYMCIICHHUH, HTOTOBBIX PACU€TOB C

MCIOJIb30BAHNUEM CTATHCTUYECKOI 00pabOTKH pe3yabTaTOB KOJMUECTBEHHOTO aHAIN3A.

Bomnpocs! k Teme:
1. Knaccudukarus BecoBbix MeTo10B. CyITHOCTh TpaBUMETPUYECKOro aHaiamn3a. O61acTb ero
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MPUMEHEHHUS.

2. OcHoBHBIE omepanuu MeroAa ocaxiaeHus. [loaroroBka BemiecTBa K KOJIMYECTBEHHOMY

aHanu3y (oTOop cpemHel mMpoOBI, TMEPEKPUCTATUIM3AIMS, BBIOOP BEIMYMHBI HABECKH).

PactBopeHue aHanmu3upyeMoro BeuecTBa.

Ot kakux (aKTOPOB 3aBUCSAT pa3Mep U YUCIIO YaCTHI[ OcaiKa?

Cdopmynupyiite ycinoBus 00pa3oBaHUs M pACTBOPEHUS OCAIKA.

Ocaxpaenue (BIOOp ocaauTens, pacueT oobemMa ocaauTtens). Kak mpoBoasT BEIOOP

OCaJIUTENIs B TPAaBUMETPUUYECKOM METOJI€ aHamu3a?

Yrto Takoe rpaBUMETpHUECKHUI (haKTOp M KaK OH PaCCUUTHIBACTCS?

[Tepeuncnure TpeOOBaHMS, MPEIBABIIEMbIC K OCAXKAAEMON U TPAaBUMETPUIECKOM opmam?

UeM OTJIMYAIOTCS YCIOBHSI OCAXKICHUSI KPUCTAIUTHUECKUX OCATKOB OT aMOP(HBIX ?

Kak Bnusier oqHOMMEHHBIM HOH Ha pACTBOPUMOCTD OCajiKa?

Kax BIMSIIOT 351€KTPOIUTHI HA pAaCTBOPUMOCTD Ocaaka?

Kak 3aBHCUT pacCTBOPMMOCTh MaJIOPACTBOPUMOTO COEUMHEHUSI OT MOHHOM CUJIBI pacTBOpa?

[Tpusenute hopmMymsl s pacuéra.

12. ®unbTpoBaHUE U IPOMBIBAHHUE OCAIKOB. UeM ciieayeT mMpoMbIBaTh KPUCTATUIMYECKUE U
amopQHbIe 0ca ki, 4YTOOBI U30EKaTh MOTEPh MPU PACTBOPUMOCTH?

13. Yro Takoe coocaxknenne? Kak MOKHO MPeIOTBPATUTH ITO SIBJICHUE?

14. Yro Takoe aacopOuus, OKKITIO3Hs U MHKITI03UA? K ueMy npuBOAST 3TH MPOIIeCcChI?

15. Kak BIMSIOT KOHKYPUPYIOIIHE XUMUYECKUE PEAKIIMU HA PAaCTBOPUMOCTh OCAIKOB?

16. Kak Bnusier Temneparypa Ha paCTBOPUMOCTb OCaaAKOB?

17. TloueMy npwu BBIJICJICHUH OCaJIKa CIIEyeT u30erarh OOIBIIIOT0 H30BITKA OCATUTES?

18. BeIcymmBaHue U NpoKaIMBaHUE OCa/Ka.

nhkw

e e

—_ O

Tema 7. TuTpuMeTpHYecKHe METOAbI AHAJIN3A
JlabopaTopnasi paGora Ne 7 (4 u).
A. IlpurorosjieHue pado4ero pacTBopa Terpadopara HATPUS U TUTPOBAHHOI0 Padoyero
pacTBOpPa COJAHON KUCJIOTHI.
esab padoThi:
. HayunTtbcst paccunThiBaTh TUTP pabouero pacTBopa.
. HayuuThcs cTanmapTu3upoBaTh pacTBOPHI
3. 3aKpenuTh HaBBIKU pacyeTa U IPUTOTOBJIEHHS paCTBOPOB 33/1aHHOM KOHLIEHTPALMU U HAaBbIKU
TUTPOBAHUS.
Coaepsxanue padoThI:
. Pacuer u mpuroroBienue pacrsopa Oypsl.
. Pacder u mpurotroBieHne TUTPOBAHHOTO pabOYETO PACTBOPA COMSTHOM KUCIOTHI.
. TutpoBanue TeTpabopara HaTPUsI PACTBOPOM COJITHOU KHCIIOTHI.
. Beruucnenus.
a) CpenHero o0beMa KHCIIOTHI:
0) MonsipHOW KOHIIEHTPAIIMU YKBUBAJICHTa (HOPMAIBHOCTH ) KHCIIOTHI.

N —

BN =

B) Tutpa paboyero pacTBopa KUCIOTHI:

b. Onpenesienne kKapOOHATHOI KECTKOCTH BOAbI METOOM ANMAUMETPUIECKOT0 TUTPOBAHUS.
Hean padoThi:
1. HayuuTbcs onpeaensaTh KapOOHATHYIO KECTKOCTh BOJIBI, TUTP pabodero pacTBopa.
2. 3axkpenuTh HaBBIKU TUTPOBAHUS U pacueTa KOHLIEHTPALUU OMPENEIsieMOro BEIIeCTBA.

Coaepsxanue padoThI:
1. Otrmeputs 100 M1 aHaTU3HPyEMOM BOJIBI (BOIOTIPOBOTHOM).
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2. IIpUroTtoBUTH «CBUAETEIbY.
[TpubGaBuUTh B aHATH3UPYEMYIO BOY 2-3 KaIlJIM paCTBOPA METHIIOBOTO OPAHKEBOTO
4. TwuTtpoBaHue BOABI PaOOYMM PaCTBOPOM XJIOPOBOJAOPOTHON KUCIIOTHI JI0 TIEPEX0/1a KEITOU
OKpPACKH MHIUKATOpPA B OJIETHO-PO30BYIO.
[ToBTOpUTH TUTpOBaHUE 2-3 pa3a U U3 CXOMASIINXCS OTCUETOB B3SITh CPEHEE.
6. Beruaucnutk kapOoHaTHYIO XecTKOCTh (1o 'OCTy) B MMoib Ha 1 TUTp BOABL.
PesyabTaTsl JJabopaTopHoii padoTbl: OTYET NpenoCTaBiIsIeTCd B MMCbMEHHOM BHJIE U
JOJKEH COJIEP)KaTh KpaTKOE OMMCaHUE X0/1a pabOThl, pAaCUETHYIO YacTh U BBIBOJBI IO padoTe.

B pesynbrare BeinmonHeHHs 1a00paTOPHON pabOThI CTYACHT JOKEH:

3HaTh: OCHOBHBIE IIOJIOKEHUS TEOpUU pacTBOpoB, CyIIHOCTb KHUCIOTHO-OCHOBHOTO
TUTPOBAHHUS W OCHOBHBIE omepauuud Metona. [IpaBuio BbIOOpa KHCIOTHO-OCHOBHOTO
WH]JIUKaTOpa.

YMmerb: ['0TOBUTH U CTaHAAPTU3UPOBATH PACTBOPHI AHAIUTUYECKUX peareHToB. [IpuMeHsITh
MOJYyYEHHbIE 3HAHUS Ui aHAJM3a [POMBINUICHHBIX, HPUPOAHBIX, OPraHUYECKUX U
OMOJIOTrMYEeCKUX O0OBEKTOB.

Bnanerb:HaBbikamMy  BBIMOJHEHUST HWCXOJHBIX BBIYMCICHUM, HMTOTOBBIX pacyeToB C
HCIOJIb30BAHUEM CTATHCTUYECKON 00paOdOTKH Pe3yabTaTOB KOJTUYECTBEHHOTO aHAN3A.

Bonpocsl k Teme:
1. Ha uém ocHOBaHBI 00BEMHBIE METO bl aHaNM3a? CTaHIAPTHBIC U CTAaHIAPTU3UPOBAHHBIC
pacTBopbl. J1Jist yero ciayxart nepBUYHbIE CTaHAApTHI? DUKcaHal.
2. WsmepurenbHas nocyna (OropeTka, MUIeTKa, MepHbIe KOJIObL, IUIUHIPHI, MEH3YPKH.
Briuucnenust B TMTpUMETPUYECKOM aHAJIU3E.
4. CymHOCTh KMCIOTHO-OCHOBHOTO TUTPOBaHMs. Kakue BemecTBa MOKHO ONPEIETUTD C
MOMOILbIO KUCIOTHO-OCHOBHOTO TUTPOBAHMUS?
AUUIUMETPUYECKOE TUTPOBAHUE, CYIIIHOCTh METO/IA.
6. HWHaukaTopbl KUCIOTHO-OCHOBHOTO TUTPOBaHUA. [10100p KMCIOTHO-OCHOBHBIX
UHIUKATOPOB.
7. KpuBble KHCTOTHO-OCHOBHOTO TUTPOBAHUSI.

(98]

e

(98]

e

JlabopaTopHasi pabora Ne 8. IIpurorosienue u cranaapruzanus 0,1 M pacrsopa
mesiouu (4 4).
Hean paboTh:
1. HayuuTbcs cTaHAAPTU3UPOBATH PACTBOPBI METOAOM OTAEIbHBIX HABECOK U METOJIOM
MUIICTUPOBAHUA.

2. 3akpenuTh HaBBIKHM pacueTa pe3yiIbTaTOB XMMHUECKOI0 aHaJIK3a.
Coaepsxanue padoThI:
1. TIpuroToBUTH pacTBOp THAPOKCH]IA HATPHS HE COMEPKAINUA KapOOHAT-HOHBI.
2. OmnpenenuTs €ro TOYHYI KOHLEHTPALUIO TUTPOBAHHBIM PACTBOPOM COJITHON KHCIIOTBI

3. CrangapTuzaius pacTBopa rUIPOKCHIa HATPHS IIABEJIECBOM KUCIOTON METOJOM OTACIbHBIX
HABECOK M METO0M IUIIETUPOBAHUS
4. PacueT MOJSAPHON KOHIIEHTPALUH LLIET0YH.
PesynabTaTsl 1a00paTopHoii padoTbl: OTYET IPENOCTABISIETCSA B IUCbMEHHOM BHJIE U
JIOJKEH COZIEpKaTh KPAaTKOe ONMMCaHUe Xo4a paboThl, PACUETHYIO YacTh U BBIBOJIBI 110 padoTe.
B pe3ynbrate BbINOIHEHUS 1aOOPaTOPHOM pabOThI CTYAEHT JOJIKEH:
3HaTh: CylHOCTH KMCIOTHO-OCHOBHOT'O TUTPOBAHUS U OCHOBHBIE ONEpPALlUU METO/A.
Ymerb: CraHaapTU3MpOBAaTh PACTBOPBl AHAIMTHUUECKHUX PEAreHTOBMETOJIOM OTAEIbHBIX
HAaBECOK M METOJOM IHIETUPOBaHUA. [IpUMEHATH NOIydYCHHBIC 3HAHUA Ul aHAIU3a
IPOMBIIIJICHHBIX, IPUPOIHBIX, OPTAaHUYECKUX M OMOJOTMYECKUX OOBEKTOB.
Buaners: HaBplkamMy BBINONHEHHMsS HCXOOHBIX BBIYUCIICHHH, HWTOTOBBIX pacdyeToB ¢
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UCIOJIb30BAHUEM CTATUCTUYECKON 00pabOTKH pe3yabTaTOB KOJMUYECTBEHHOTO aHAJIN3A.
Bonpocsl k Teme:

AJNKanTuMEeTpU4ecKoe TUTPOBAHUE, CYIIHOCTh METO/IA.

Kaxue ycTaHOBOYHBIE BELIECTBA UCIIOJIB3YIOTCA JUIsl CTAaHAAPTU3ALUN PACTBOPA TMAPOKCUAA

HaTpus

3. Kak crangapTu3npoBaTh pacTBOP THIPOKCH/IA HATPUS O 1IABEIEBON KUCIIOTE: a) METOJI0M

NUIETUPOBaHM, 0) METOOM OT/ENbHBIX HaBecok? IIpuBecTu pacueTHble (OPMYIIBL.
4. Kaxkoll Bua nMeeT KpuBasi TATPOBAHUS pacTBOPA TMIPOKCHIa HATPUSI PACTBOPOM COJISTHOM

N —

KHUCJIOTEI?

JlabopaTopnasi pabora Ne 9. IIpuroroBienue 0ygepHbIX pacTBOPOB U ONpe/iesieHHe
OydepHoii emxoctH (4 4).
Hean padoThi:
I. 3akpenuTh HaBBIKK pacyeTa U MPUTOTOBJIECHUS PACTBOPOB 3aJJaHHOM KOHIIEHTPALINH.
2. Hayuutbcs coctaBnsTh Oy epHbIe CMECH C 3a/laHHBIM 3HaueHueM pH u onpenensith
Oy(hepHyI0 eMKOCTb.
Coaepsxanue padoThI:

1. TlomyuuB y mperoaaBatesis 3aJJaHUE pacCUUTATh a0CONIOTHBIE 3HAYEHHSI 00bEMOB UCXOAHbBIX
pacTBOpoOB, Tpedyrommecs s npurorosieHus 250-100 v 6ydepHoii cMecH.

2. TIpurotoBUTH pacTBOPHI THAPOKCUIA HATPHS, THAPOKCUAA AaMMOHHUSI, YKCYCHON KHUCIIOTHI,
XJIOpUJIa aMMOHHUSI.

3. IlpuroroButh OydepHbie pacTBOPHI U ONPEAETUTH 3HaUeHUs pH, MOTy4eHHBIX PACTBOPOB.
Onpenenuts 6yhepHyI0 eMKOCTb MOJIYYEHHBIX PACTBOPOB IO KUCIOTE U LIEJIOYH.

Pe3yabTaTsel 1abopaTopHoii padoThbi: OTUET NPEIOCTABISIETCS B MUCbMEHHOM BHJIE U

JOJKEH COJIEP)KaTh KpaTKOE OMMCaHUE X0/1a padOoThl, pACUETHYIO YaCTh U BBIBOJBI IO padoTe.

B pesynbraTe BbINONIHEHNS 1a00paTOPHOI pabOThI CTYIEHT JTOJKEH:

3HaTh: Mexanusm 0yhepHOro NEeHCTBUS U CIIOCOOBI MPUTOTOBIICHUS OY(EPHBIX PACTBOPOB.

VYmerb: PaccunThiBaTh 00BEMBI PEareHTOB, HEOOXOIUMBIX JIJIsi IPUTOTOBJICHUST Oy(PEpHBIX

pacuéroB. PaccuuthiBaTh OydepHyto EMKOCTb. I[IpUMEHSATh NOJy4YEeHHBIE 3HAHUS IS

aHaJIM3a MPOMBIIIIEHHBIX, IPUPOIHBIX, OPTaHUYECKUX U OMOJIOTHYECKUX OOBEKTOB.

Baaners: Merogomnorueit BeIOOpa aHATUTUIECKOTO METO/Ia aHAIM3a B 3aBUCUMOCTH OT
AQHAJIMTUYECKUX 33/1a4 U 00bEKTa aHAIH3A..

Bonpocsl k Teme:

1. [aiite onpenenenue noHsTusimM: OydepHslii pactBop, OydepHas eMkocTs. Kak
paccuutsiBaetcs pH OydepHbIX pacTBOpOB?

2. OOBSACHUTE C MOMOIILI0 XUMHUECKUX YPABHECHUN MEXaHU3M TOIICPKAHUS IIOCTOSTHCTBA
pH npu noGaBnenun B IpUrOTOBICHHBINA Oy epHBIN pacTBOP a) KUCIOTHL; 0) MISIOYH.

3. Or xakux ¢aktopoB 3aBUcHUT OydepHas eMmkocThb Bamiero Oydepa 1) mo kucnore; 2) mo
menoun? Pasznuuarorcss M ATH BenwuuHbl, nodemy? llpenmoxkure crmoco® TMOBBIICHUS
OydepHoit emkocTu Bamiero Oydepa.

4. TlpuBemute MpUMEPHI IPYTUX KOMIIOHEHTOB, U3 KOTOPBIX MOT OBbI OBITH PUTOTOBIICH

OydepHbIii pacTBOp ¢ TeM ke 3HaueHueM pH, uro u Bamr. (CM. KOHCTaHTBI AUCCOIUAIIH

CITa0BIX AJIEKTPOJIUTOB B CIIPAaBOYHBIX Tabnumax.). Kak u mouemy uzmensercs pH mpu

pa3baBneHnu OypepHbIX cMmeceii?

O6manaer nu ynctas Boja 0ypepusimMu cBorictBamu? [Touemy?

e
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6. MoxHo i purotoBUTh Oydep ¢ pH=5 u3 cmecu aByx coner Na2CO3 u NaHCO3? OtBet
MOATBEPAUTE pacyeTaMH.

7. Jlns kakux 11enei roToBsT OydepHbIe pacTBOPHI B TabopaTopusix?

8. IlpuBeaurte mpumepsl HATMYKS U GYHKIMOHUPOBAHUS Oy(epHBIX CUCTEM B IPUPOE

JlaGoparopuasi padora Ne 10. OnpenesieHue coaepkaHus MEJOYHA U COAbI PU UX
COBMECTHOM NPHUCYTCTBUH (4 ).
esab padoThi:
HayuuTbcs TUTpOBaTh CMECh BELIECTB C UCIIOJIB30BAHUEM JBYX MHAMKATOPOB.
HayuuTbcst paccunThIBaTh Maccy KaXKI0ro U3 KOMIIOHEHTOB aHATU3UPYEMOM CMECH 10
pe3yibTaTam aHaiu3a
Conep:xanue padoThbI:
1. ITomyuuTs OT penogaBaTeliss KOHTPOJIbHBIN PacTBOP, COAEPKAIMM CMECh THIPOKCHIA
HaTpHs ¥ KapOOHAT HATPHSI.
2. OTTUTpPOBAB KOHTPOJIbHBIN PACTBOP VISl KAXA0T0 U3 KOMIIOHEHTOB aHAIU3UPYEMOU CMecH
paccuuTaTh Maccy.
Pe3yabTaTel 1abopaTopHoii padoThbi: OTUET NPEIOCTABISIETCS B MUCBMEHHOM BHJIE U
JIOJDKEH COZIepIKaTh KPAaTKOe OMMCaHUe X0/1a paboThl, paCYETHYIO YacTh U BBIBOJIBI 11O paboTe.
B pesynbraTe BbINONIHEHNS 1a00paTOPHOI pabOThI CTYIEHT JTOJKEH:
3HaTh: CyIIHOCTH KHUCIOTHO-OCHOBHOTO TUTPOBAHUS U OCHOBHBIE OTEpaIlliU METO/IA.
[TpaBuiia BEIOOpA KHCIIOTHO-OCHOBHOTO MHUKATOPA.
Ymerb: CrangapTu3upoBaTh  pAacTBOPbl  AHAIUTHUYECKHX  peareHToB. [IpuMeHsTh
MOJIydYeHHBbIE 3HAHUS IS aHajdu3a MPOMBIIUICHHBIX, MPUPOJHBIX, OPTraHUYECKHX U
OMOJIOrHYeCcKIX 0OBEKTOB.
Baaners: HaBbikamMu BBIMOTHEHUS! UCXOIHBIX BBIYMCIICHHUM, HTOTOBBIX PACU€TOB C
MCIOJIb30BAHNEM CTATHCTUYECKO 00pabOTKH pe3yabTaTOB KOJMUECTBEHHOTO aHAIN3A.
Bonpocsl k Teme:
1. Kakue u3 nepevrciieHHbIX padounx (ctanaapTHbIX) pacTBopoB: HCI, NaOH, Na2COs3,
Naz2B407, H2C204 siBnsit0TCS yCTaHOBIEHHBIMH, a KAKUE — IPUTOTOBICHHBIMU?
2. Kakoii Bug iMeeT KpuBasi TATPOBAHUS CMECH THAPOKCHIA HaTPUs U KapOoHaTa HaTpus?
3. Tloyemy mpu TUTPOBAHUU CMECU THAPOKCHIA HATPUS U KapOOHATA HATPHS UCIIONB3YIOTCS

JIBa MHIUKATOpa: METUJIOBBIN OpaH)XeBbIN U (eHOIPTaICHH.

N —

JlaGoparopHas padora Ne 11. OnpenesieHue ypoTponuHa (CTaHAAPTHBIN MeTO)
4 v).
esab padoThi:
1. HayuuTbcs onpenensTh Coaep KaHue UCCIEIYyEeMBbIX BEIIECTB METOJIOM 00paTHOTO
TUTPOBAHUS (TUTPOBAHHMS IO OCTATKY)
2. 3akpenuTb NPEACTABICHUE O METOJE UCIIOIB30BaHM IBYX CTaHAAPTHBIX PaCTBOPOB
— OCHOBHOT'O U BCIIOMOTAaTENbHOTO.
Coaepsxanue padoThI:
1. CranmapTuzanus pacTBOpa CEPHOM KHUCIOTHI
2. Crangaptu3anys pacTBopa ruApOKCUIa HaTpUs
3. BzaumopeiicTBre ypoTpOIIMHA ¢ CEPHOU KUCIOTOH (5-6 4acoB).
4. TutpoBaHue OCTaTKa CEPHOM KUCIOTHI THIPOKCHIOM HATPUS.
5. Pacuer mMaccoBo# 1011 ypOTpOIIMHA B IIpenapare 1o pe3yapTaTaM aHaIu3a.
Pe3yabTaTsel 1abopaTopHoii padoThi: OTUET NPEIOCTABISIETCS B MUCBMEHHOM BHJIE U
JOJKEH COJIEP KaTh KpaTKOE OMMCaHUE X0/1a padOThl, pACUETHYIO YaCcTh U BBIBOJBI IO padoTe.
B pesynbrare BoIOTHEHUS 1a00paTOPHOM pabOThI CTYJCHT JOJKEH:
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3naTb: CymHOCT, MeToJa OOpaTHOrO KHCIOTHO-OCHOBHOTO THTPOBAaHUS U OCHOBHBIE
OTepal METOIA.
Ymerb: CrangapTU3upoBaTh  PAcTBOPbl  AHAIUTHUYECKHX  peareHToB. [IpuMeHsTh
IMOJIYYCHHBIC 3HAaHUWA [JIA aHaJIM3a [IPOMBIINIJICHHBIX, I[IPUPOAHBIX, OPTraHUYCCKUX U
OHOJIOTrHYEeCKIX 0OBEKTOB.
B.]'[a}_]eTb: HaBrIlkaMu BBITTIOTHEHUS HNCXOOHBIX BBI‘II/ICJIGHI/II‘;I, HUTOT'OBLIX pacyC€TOB C
MCIOJIb30BAHUEM CTATHCTUYECKON 00paOdOTKH Pe3yabTaTOB KOJTUYECTBEHHOTO aHAN3A.
Bonpocsl k Teme:
CyIHOCTh METOIa TUTPOBAHUS MO OCTATKY.
Kak npoBoauTcs cTanzapTU3alys pacTBOPOB TUTpaHTOB. [IpuBecTu npumepsl.
3. Kaxkue ycTaHOBOYHBIE BELIECTBA UCIIONB3YIOTCS ISl CTAHJAPTU3AIMH CEPHOM KUCIOTHI U

N —

TUAPOKCHUIA HATPUSL.

JlabopaTopHasi pabora Ne 12. OnpenesieHne aMMHaKa B COJISIX AaMMOHMS METOA0M
3aMeneHus (4 4).

Hean paboThi:
OBnafeTb TEXHUKOM TUTPOBAHUS METO/IOM 3aMELICHHUS.
3aKpenuTh HaBbIKU PACUETa MACChl OIPEENISIEMOI0 BEUIECTBA 110 pe3yJIbTaTaM aHaIN3a

N —

Coaepixanue padboThbl.
1. IlpuroroBiieHre pacTBOpa COJU HUTpaTa aMMOHHS.
2. CranfapTu3anys pacTBopa ruApoKCua HaTpusl.
3. TurpoBaHue cOJIM HUTPATAa aMMOHUS THIPOKCUIOM HATPUSI.
Pe3yabTaTsel 1abopaTopHoii padoThbi: OTUET NPEIOCTABISIETCS B MUCBMEHHOM BHJIE U
JOJKEH COJIEP)KaTh KpaTKOE OMMCaHUE X0/1a padOoThl, pACUETHYIO YaCTh U BBIBOJBI IO padoTe.
B pesynbraTe BbINONIHEHNS 1a00paTOPHOI pabOThI CTYIEHT JTOJKEH:
3naTh: CylHOCT METO/JAa 3aMECTUTENBHOIO KHUCIOTHO-OCHOBHOIO THUTPOBAaHUS U
OCHOBHBIC OIICpalu MCTOoAA.
Ymerb: CrangapTu3upoBaTh  PAacTBOPbl  AHAIUTHUYECKHX  peareHToB. [IpuMeHsTh
IMOJIYYCHHBIC 3HaHUWA [JIA aHaJIM3a [IPOMBIINIJICHHBIX, I[MPUPOAHBIX, OPTraHUYCCKUX U
OMOJIOrHYecKX 0OBEKTOB.
B.]'[a}_]eTb: HaBrIlkaMu BBITTIOTHEHUS HNCXOOHBIX BBIqHCHeHHﬁ, HUTOT'OBLIX pacyC€TOB C
MCIOJIb30BAHUEM CTATHCTUYECKON 00pabOTKH Pe3yabTaTOB KOJTUYECTBEHHOTO aHAN3A.
Bonpocsl k Teme:
. CymHOCTh METO/a 3aMECTUTEIHLHOTO TUTPOBAHHUS, CXEMA PEAKIIHH.
2. B Kakux ciaydasx UCIOJIb3YETCsl METO 3aMECTUTEIBLHOIO TUTpOBaHus. [IpuBennure npumepsl,
HAIUIINTE YPaBHEHUS PEaKIIHil.
. I/IHI[I/IKaTOpBI KHCJIOTHO-OCHOBHOI'O TUTPOBAHUS.

—

(98]

JladopaTopHas padora Ne 13. IIpurorosiieHre U CTAHAAPTH3ALHUS PACTBOPAa KOMILIEKCOHA
III. KommiekcoHOMeTpU4YeCKoe onpeaeacHne 00meil mecTKOCTH
BOabI(44). Ilesanb padoThi:

1. Hayuutbcs onpenenars oOIIyIo )KeCTKOCTh BOJIbI, OPEAEATh TUTP pabodero pacTeopa
3aKkpenuTh HaBBIKM KOMIUIEKCOHOMETPUUYECKOTO TUTPOBAHUS U pacueTa KOHIICHTPALUU
OIIPEACIISIEMOIO BEIIECTBA.

Conep:xanue padoThbI:
1. Paccuutarh, B3BECUTH Ha Becax HEOOXOAMMOE KOJIMYECTBO TpuiioHa b u pacTBopuTe ero B

HY>)KHOM 00beMe TUCTUIITUPOBAHHOU BOIBI.
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2. Cranpaptuzanus pactBopa komiuiekcona Il T.e. ycTaHOBIIeHHE TOUHOM HOPMAJIBHOCTH U
TUTpa pacTBOpa TpuioHa b o crangapTHOMY pacTBOpy cyibdara maruus (puxcanan).

3. Omnpenenenue u pacuer 00IIeH KECTKOCTH BOJBI TUTPOBaHWEM KoMruiekcoHoM II1.

PesyabTaTsl 1abopaTropHoii padoTbl: OTYET IPENOCTABISAETCS B TUCBMEHHOM BHJIE U

JIOJKEH COZIEP KaTh KpaTKOE OMMCaHUE X0/1a padOoThl, pACUETHYIO YacTh U BBIBOJBI IO padoTe.
B pesynbraTe BbINONIHEHNS 1a00paTOPHOI pabOThI CTYIEHT JTOJKEH:
3HaTh: CyIHOCTh METO/1a KOMIUIEKCOHOMETPUYECKOIO TUTpOoBaHusA. IHIuKaTopel MeToa.
Ymernb: CraHgapTu3upoBaThb  pacTBOPbl  aHAJIUTUYECKUX  peareHToB. lIpuMeHsATH
MOJIy4YeHHbIE 3HAHUSA U1 aHaIu3a IPOMBINUICHHBIX, I[PUPOJHBIX, OPraHUYECKHX U
OMONIOTHYECKIX 0OBEKTOB.
Baanerb: HaBbikamMy BBITOTHEHUS UCXOIHBIX BBIYMCIIEHHUH, UTOTOBBIX PACUETOB C

MCIOJIb30BAaHUEM CTaTHUCTUYECKOM 00pabOTKU pe3yabTaTOB KOJTUYECTBEHHOTO aHAN3A.

Bomnpocsl k Teme:

1. Yto Takoe KOMIICKCOHBI U JJISl Yero OHU NPUMEHSIOTCS? OOBSICHUTE IPUYUHBI
pEaKUMOHHON CIOCOOHOCTH KOMILJIEKCOHOB.

2. CyuiHocTh KOMIUIEKCOHOMETPUYECKOTO TUTPOBAHMSI.

3. Kakwue cmocoObl KOMITIEKCOHOMETPUIECKOTO TUTpOBaHMs Brl 3Haere? YUem onpenensercs
BBIOOp crioco0a TUTPOBAHUSA?

4. Kakue BemecTsa SBISIIOTCS IEPBUYHBIMU CTaHAAPTAMU B KOMIUIEKCOHOMETPUU?

HazoBure xputepun, KOTOPBIM JOJKHBI OTBEYATh TUTPAHTHI B KOMILIEKCOHOMeTpHH. Kakoe

BEIIIECTBO SIBJISICTCS TUTPAHTOM B JaHHOU padoTte?

6. KaxoBa posb KOHCTaHT JUCCOLMAIMHN B XapaKTEPUCTUKE TUTPAHTOB B
KOMIUJIEKCOHOMETPHUU?

7. HHIukaTopsl XeIaToMeTpHuecKoro THpoBanusa. Kakumu cBoiictBamMu o0sagaroT
WHJIUKATOPBI, IPUMEHSIOIIHNECS B KOMIIJIEKCOHOMETPHUU?

8. CnocoOsl (pMKCUPOBAHMS TOUYKU SKBUBAJIICHTHOCTH.

9. Kak Biustor coctaB u 3HaueHue pH OydepHoro pactBopa Ha pe3yJIbTaThl
KOMIUIEKCOHOMETPUYECKOTO TUTPOBAHUS?

10. B uém 3akirroqaercss METO| onpeeieHus o0mei )KECTKOCTH BOIBI C TTOMOIILIO0 TpuiioHa b?

e

JlaGoparopHas padora Ne 14. KomiiekcoHoMeTpUYecKoe onpeaeieHue B pacTBope
HHUKeJIs, KO0aJbTa  anioMuHus (4 4).
esab padoThi:
1. Hayuutb onpenensath coAep:KaHue METAJIJIOB B BOJAHBIX PACTBOPAX METOJIOM IPSIMOTO
KOMIUIEKCOHOMETPUYECKOTO TUTPOBAHHUS.
2. 3akpenuTh 3HAHMS O BIUSHHUM CPEbl HA PE3YIbTaThl KOMILIEKCOHOMETPUYECKOTO
TUTPOBAHUA.
Coaepsxanue padoThI:
[TpuroroBneHue aleTaTHOTO 1 aMMOHUIMHOTO Oy(hepHBIX PaCTBOPOB.
Cranpapruzanus J/TA.
[TpuroTroBneHue u cTraHAapTU3ALUS pacTBOpa cylbdara Meau JIsl ONpeeeHHs] aTIOMUHUS.
KommiekcoHomMeTpruyeckoe onpeesieHne METalIOB U pacyeT UX Macchl.
Pe3yabTaTel 1abopaTopHoii padoThbi: OTUET NPEIOCTABISIETCS B MUCBMEHHOM BHJIE U
JIOJKEH COJIeP KaTh KPAaTKOE OMMCAaHUE X0/1a pabOThl, pACYETHYIO YaCTh U BBIBOJIBI IO padoTe.
B pesynbrare BeinmonHeHUS 1a00PaTOPHON pabOTHI CTYACHT JOJKEH:
3Hatb: OCHOBHBIE MOJIOKEHUS TEOPUH XUMUUECKOTO PABHOBECHS B aHATMTUYECKON XUMUH.
VYmerb: CTangapTH3UpOBaTh PAaCTBOPHI AaHATTMTUYECKHUX peareHToB. [logbupats mist
MIPOBEICHUS aHAIN3a METAJUIOMHIUKATOPBI.
Baaners: HaBbikamMy BBIMOTHEHUSI HWCXOTHBIX BBIYUCICHUH, UWTOTOBBIX pAacyeToB ¢

halb A e
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UCIOJIb30BAHUEM CTATUCTUYECKON 00pabOTKH pe3yabTaTOB KOJMUYECTBEHHOTO aHAJIN3A.
Bonpocsl k Teme:

Kakue ananutuueckre npueMsl HCIOJIb3YIOT MPHU TUTPOBAHUU KaTHOHOB MeTaiuioB ¢ DJITA.

Kakyro cpeny HyKHO co31aTh U TOAJIEPKUBATh IIPU cTaHAApTU3aLuu pactsopa J/(TA?

Kakue ¢akTopsl yUMTHIBAIOTCS IIPU O00PE METATUIOMHIUKATOPA B KOMILIEKCOHOMETPUU?

Hanummre peakuno 00pa3oBaHUs KOMIUIEKCHOTO coemHeHns noHoB Hukens (1) ¢

TPUJIOHOM.

el

JlaGoparopuasi padora Ne 15. OkucIANTEIbHO-BOCCTAHOBUTEIbHOE TUTPOBAHME.
Ilepmanranaromerpus (4 4).
A. Onpenesienne copep:KaHus MABeJIeBOl KUCI0ThI
eab padoTbi:
1. OcBOUTH METOIUKY BBITIOJIHEHUsI 00BEMHOTO aHAIH3a C UHIUKALMEH TOYKU
SKBUBAJICHTHOCTH 10 COOCTBEHHOM okpacke TuTpanta (KMnO4).
2. OmnpenenuTs HEU3BECTHOE COJIEP’)KaHNE BOCCTAHOBUTEINSI B KOHTPOJIBHOM PacTBOPE.
Conep:xanue padoThbI:
IIpurorosnenue CTaHIAPTHOIO PaCcTBOPA IABEJIEBOU KUCIIOTHI.
[Tpurorosnenune npubdauzutensHo 0,05 H pacTBopa mepmaHranara Kaiusl.
3. CranpapTu3zanus pacTBOpa epMaHraHara Kajius 1o HIaBeaeBO KUCIoTe.

N —

b. Onpenenenue OKUCIsIEMOCTH BO/IbI 10 METOLY
Kyo0eas Lean padorbi:

1. Hayuutbcs onpenensats ¥ pacCUUTHIBATh XUMHUECKOE MOTPEOIEHNE KHCIOPOa.
2. 3aKkpenuTh HABBIKM OKHCIUTEIbHO-BOCTAHOBUTEIBHOTO TUTPOBAHUS
Coaepsxanue padoThI:
1. IlpurorosieHue u cTaHIAPTU3ALNA PACTBOPOB IIEPMAHTaHaTa KaJIUA U I1ABEJIEBOM KUCIIOTHI.
2. ®uiabTpoBaHUE BOJBI B3TON JUIsl aHAIM3A.
3. Omnpenenenue XIIK.

Pe3yabTaTsel 1abopaTopHoii padoTbi: OTUET NMPEIOCTABISIETCS B MUCBMEHHOM BHJIE U
JIOJKEH COJIeP)KaTh KpaTKOE OMMCaHUE X0/1a padOThl, pAaCUETHYIO YacTh U BBIBOJBI IO padoTe.
B pesynbraTe BbINONIHEHUS 1a00paTOPHOI pabOThI CTYIEHT JTOJKEH:
3Harp: CylHOCTP METO/Aa OKHCIHMTEIBHO-BOCCTAHOBUTEIBHOIO TUTPOBAHUS U OCHOBHBIE
OTEepalKi METOIA.
Ymerb: CrangapTU3upoBaTh  PAcTBOPbl  AHAIUTHUYECKHX  peareHToB. [IpuMeHsTh
MOJIydYeHHBbIE 3HAHUS i1 aHajdu3a MPOMBIIUICHHBIX, MPUPOJHBIX, OPTraHUYECKUX U
OMOJIOTrHYeCKIX 0OBEKTOB.
Baaners: HaBbikaMu BBIMOTHEHUS! UCXOIHBIX BBIYMCIICHUH, HTOTOBBIX PACU€TOB C
MCIOJIb30BAHUEM CTAaTHCTUYECKON 00pabOTKH Pe3yabTaTOB KOJTUYECTBEHHOTO aHAN3A.
Bonpocsl k Teme:

1. Knaccudukanus oKUCIUTENbHO-BOCCTAHOBUTEIBHBIX METOJOB TUTPOBAHUS.

2. Kak MOXXHO YCTaHOBUTb TOYKY SKBUBAJIEHTHOCTHU B KMCIIOTHO-OCHOBHOM U
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHOM TUTPOBAHUU?

3. PacueTsl B OKUCIUTEIbHO-BOCCTAHOBUTEIILHOM METO/E TUTPOBAHUSI.
4. Ha 4em oCHOBaH pelOKCUMETpUUYECKU MeTo1 aHan3a? Kakue BellecTBa UCIOIb3yIOTCS B
3TOM METOJIE B KAUECTBE OKUCIUTEIEH 1 BOCCTAHOBUTENIEH?

5. Ha dem ocHOBaH mepMaHTaHaTOMETpUYECKUM MeTon aHanu3a? Urto mpoucxoaut ¢ Mn (II)
IpU OKUCIEHUHM B KHUCJIOM, HEWTpaJbHOM M IueinouyHoi cpene? Yemy paBeH IpaMM-
SKBUBAJICHT [IEpPMaHIraHaTa Kajaus B TOM U B IpyroM ciry4ae?

6. Kakue BemecTBa SBJISAIOTCSA NIEPBUYHBIMY CTaHAAPTAMH B [IEPMAaHIAHATOMETPUN?
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7. Ha 4yem oCHOBaH ME€TOJ CTaHIApTHU3allMM pPACTBOpa IMEpMaHTaHaTa Kajusg MO OKcajaTy
HaTpusi WIM INABEJIEBOM Kucinore. Hammcars peakuuio B3aUMOACUCTBUS LIABEICBOU
KHCJIOTHI C IEPMAHTaHAaTOM KaJlusl.

8. Tlouemy HenenecooOpa3HO OpaTh TOUHYIO HABECKYy IIEpMaHTaHaTa KaJus MpH
MPUTOTOBJICHUH €T0 TUTPOBAHHOTO pacTBopa’?

9. TloueMy mpu ycTaHOBKE TUTpaA MIEPMAHTaHATA KaJlMs MIEPBBIC €r0 KAl 00eCIBEYNBAIOTCS
O4YEHb MEIVICHHO?

10. Uto Takoe peaokc-uHANKaTOpbl? KakoB MX NMpUHLKIT JeHCTBUS?

11. ITouemy npu TUTPOBAHUM MEPMAHTAHATOM KaJlus HE UCTOJIb3yeTcs KaTanuzaTop? C kakou
LENbI0 B OKCIIEPUMEHTE HCIIONb3YETCS PACTBOP CEPHOM KUCIOTHI?

12. Yto nazwiBaetcs XIIK.

13. ITouemy onpenenenne XIIK mpoBoAsT npu KUIIEHUH aHATU3UPYEMOTO pacTBOpa.

14. B uem 3akitouaercs CyTh IEpMaHTaHATOMETPUUYECKOTO METO/Ia OTIPEICIICHUS] HOHOB JKeJe3a
(IT) B conmu Mopa? Hanucats peakiuto.

15. Kakum 00pa3oM pacCUUTHIBAETCS HOPMAILHOCTH MIEPMaHTaHaTa Kalusl U Macca HOHOB

xenesa (1) B comu Mopa?

JlabopaTopnasi pabora Ne 16. IIpuroroB/ieHne U CTaHAAPTH3ALUSI PACTBOPA

THOCcyJb(paTa HaTpus. Onpenesenne genona (4 4).

Hean padoThi:

1. Hayuutbcs onpenensTh conepkanue ¢peHoa B BOJe.

2. 3akpenuTh HaBbIKU CTAHAAPTU3ALUU pabOYUX PaCTBOPOB
Conep:xanue padoThbI:

1. Cranpaptuzanusi pacTBOpa THOCYIb(aTa HATPUs

2. Onpenenenue coaep:xanus (peHoa B BOJE.

Pe3yabTaTsel 1abopaTopHoii padoThbi: OTUET NPEIOCTABISIETCS B MUCBMEHHOM BHJIE U

JOJKEH COJIeP KaTh KpaTKOE OMMCAaHUE X0/1a pabOoThl, pAaCUETHYIO YacTh U BBIBOJBI IO padoTe.

B pesynbraTe BbINONIHEHNS 1a00paTOPHOI pabOThI CTYIEHT JTOJKEH:

3narp: CymHOCTh HOAOMETPUYECKOTO METOJAa OKHUCIMTEIbHO-BOCCTAHOBUTEIBHOTO
TUTPOBAHUS U OCHOBHBIEC ONIEPALIN METO/IA.

Ymerb: CrangapTu3upoBaTh  PAacTBOPbl  AHAIUTHUYECKHX  peareHToB. [IpuMeHsTh
MOJIydYeHHBbIE 3HAHUS i1 aHajdu3a MPOMBIIUICHHBIX, MPUPOJHBIX, OPTraHUYECKHX U
OMOJIOrHYeCKIX 0OBEKTOB.

Baaners: HaBbikamMu BBIMOTHEHUS! UCXOIHBIX BBIYMCIICHHUH, HTOTOBBIX PACU€TOB C

MCIOJIb30BAaHUEM CTATHCTUYECKON 00pabOTKH Pe3yabTaTOB KOJTUYECTBEHHOTO aHATN3A.

Bonpocsl k Teme:

1. Tlouemy pabouunii pacTBOp THOCYNb(hATa HATPUS HEIB3sI HCIONB30BaTh Cpazy TOCIe
npurotoBieHus? YTo mpouCcXOoAUT C ITUM pacTBOpoM IipH xpaneHuu? [IpuBectu ypaBHeHHs
COOTBETCTBYIOIIUX PEAKIINH.

2. Kakue ycTaHOBOYHBIE BellecTBAa (NEPBUYHBIE CTaHAAPTBI) HUCIOJB3YIOTCA  MpU
CTaHJapTHU3aAIlMK pacTBopa THocyibk(hara Hatpus? [IpuBecTn ypaBHEHHE COOTBETCTBYIOIICH
peaxiuu.

JlabopaTopnasi pabora Ne 17 Aprenromerpus (4 4).
A. Ilpurotosiaenue u crangaprusanus 0,01M pacTBopa HuTpara cepedpa b.
Onpe/esieHne XJIOPUI-MOHOB B CTOYHBIX BoJax MeToa0oM DoJibrapaa
esab padoThi:
1. HayuuThbcst mpOBOJUTH OCAAUTEIILHOE TUTPOBAHUE.
2. HayuuTcs mpOBOAUTH aHAIM3 CTOYHBIX BOJI.
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3. 3akpenuTh HaBBIKM CTAHIAPTU3ALMHU PACTBOPOB
Coaepsxanue padoThI:
CranmapTuzamnus pacTBopa HUTpaTa cepedpa COSTHON KUCIOTOMH.
[TpuroToBneHue u cTaHAAPTU3ALKS PACTBOPA POJIaHUIA AMMOHHUSI.
3. OmnpeneneHue XJIOPUX-UOHOB B CTOYHBIX BOJIAX.
Pe3yabTaTel 1abopaTopHoii padoThbi: OTUET NMPEIOCTABISIETCS B MUCBMEHHOM BHJIE U
JIOJKEH COJIEP)KaTh KpaTKOE OMMCAaHUE X0/1a pabOoThl, pACUETHYIO YacTh U BBIBOJBI IO padoTe.
B pesynbraTe BbINONIHEHNS 1a00paTOPHOI pabOThI CTYIEHT JTOJKEH:
3HaTh: CynHOCTh apreHTOMETPUYECKOTO METO/Ia OCATUTENIbHOTO TUTPOBAHUS M OCHOBHBIE
onepauuu Mmetoja. OCHOBHbIE MHAMKATOPHI METOJIa U MEXaHU3M UX JCHCTBUSI.
Ymerb: CrangapTU3upoBaTh  PAacTBOPbl  AHAIUTHUYECKHX  peareHToB. [IpuMeHsTh
MOJyUYEeHHBIC 3HAHUS [JJs aHajdu3a MPOMBIIUICHHBIX, MPUPOAHBIX, OPTaHUYECKUX U
OMOJIOrHYeCKMX 0OBEKTOB.
Bananers: HaBbikamul BHITTOJTHEHUSI UCXOAHBIX BBIYMCICHUH, UTOTOBBIX PACYETOB C
MCIOJIb30BAHUEM CTATHCTUYECKON 00pabOTKH Pe3yabTaTOB KOJTUYECTBEHHOTO aHAN3A.
Bonpocsl k Teme:
Knaccudukanus MeTo10B 0CaAUTEILHOTO TUTPOBAHUS.
Aprenromerups. Knaccuduxanus meTonos.
3. Kak npoBoauTcs cranaapTusamus pabo4yux pacTBOPOB a) B apreHTOMETPHH; 0) B
MEPKYPOMETPHUH; B) B THOITUAHATOMETPHHU.
4. Kakue u3 nepeuncienasix BeniecTs: LiCl, NaCl, MgCl2 « 6H20 sBasitoTCsl yCTaHOBOYHBIMU
npu crangaptusanuu pactsopoB AgNO3 u Hg2(NOs3)2?
5. MOXHO 11 BBIOJHATH apreHTOMETPUUYECKOE OTpeiesIeHre o MmeToay Mopa: XJIopui-,
Opomu-, noaua-uoHoB? OTBET 00OCHOBATH.
6. IloueMy KHCIIOTHOCTb Cpeibl OKa3bIBAET BIMSIHUE HA OCATUTEIIbHOE TUTPOBAHUE C

N —

N —

ancopOLMOHHBIMU UHAUKATOpaMu?

JlabopaTopnasi pabora Ne 18 bapumerpus (4 4).
A. IlpuroroBJ/ieHHe U CTAHAAPTU3AIUA Padovyero pacTBopa xJopuaa
O0apus b. Onpexnenenne cyib¢par-noHOB
esab padoThi:
1. 3akpenuTh HaBBIKM MPUTOTOBJICHHS U CTAHIAPTU3ALMHU PAaCTBOPOB
2. Hayuuts onpenensrts cofepkanue cyiabhaT HOHOB OAPUMETPUUECKUM METOJOM
Coaepsxanue padoThI:
1. IlpuroroBneHue U cTaHAAPTU3AIMS PACTBOPA XJIOpHUAa Oapusi.
2. Ompenenenue cynb(}aT-mHOHOB B KOHTPOJIBHOM pacTBOpe
3. Pacuer conepxanusi SO3 B aHAIU3UPYEMOM PACTBOPE.
Pe3yabTaTsel 1abopaTopHoii padoThbi: OTUET NPEIOCTABISIETCS B MUCBMEHHOM BHJIE U
JIOJDKEH COZIepIKaTh KPAaTKOe ONMMCaHUe X0/1a paboThl, paCYETHYIO YacTh U BBIBOJIBI 11O paboTe.
B pesynbraTe BbInonHeHUs 1a00paTOPHOM pabOTHI CTYAEHT JTOJIKEH:
3naTb: CyniHocTh O0apUMETPUYECKOTO METO/a OCaTUTENIbHOTO TUTPOBAHHS M OCHOBHBIE
onepauuu Metoja. OCHOBHBIE MHAMKATOPHI METOJIa U MEXaHU3M UX JCHCTBUSI.
Ymerb: CrangapTU3upoBaTh  PAcTBOPbl  AHAIUTHUYECKHX  peareHToB. [IpuMeHsTh
MOJIydYeHHBbIE 3HAHUS IS aHajdu3a MPOMBIIUICHHBIX, MPUPOJHBIX, OPTraHUYECKHX U
OMOJIOrHYeCKNX 0OBEKTOB.
Baaners: HaBbikamMu BBIMOTHEHUS! UCXOIHBIX BBIYMCIICHUH, HTOTOBBIX PACU€TOB C
MCTOJIb30BAHUEM CTATHCTUYECKOI 00pabOTKH pe3yabTaTOB KOJMUECTBEHHOTO aHAIN3A.
Bonpocsl k Teme:
1. bapumerpus, CyniHOCTh METO/IA.
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2. TutpaHT MeTOMa, €r0 CTaHJAPTU3AIS.
3. Bunusanue pH Ha pe3ynbTaThl OMPUMETPHUECKOTO TUTPOBAHUS
4. HWuaaukaTopbl METOJa, MEXaHU3M UX JICUCTBUA.

Pazgen 2. UncTpyMeHTAJIbHBIE (PU3MKO-XUMUYECKHE) METO/IbI AHAJIU3A
Tema 2.97eKTpoXuMHYECKHE METOAbI AHAJIN3A
JlaGoparopHuasi padora Ne 1. IIpsimasi noreHnuomMerpusi. OnpenesieHne 3HAYEHU S
pH pacTBopa ¢ ncnoJjib30BaHUeM CTEKJISHHOIO dJIeKTpoaa (6 4).
esab padoThi:
1. OcBouth MeTonuKy padoTsl Ha pH- MeTpe.
2. HayuuTbcst CTPOUTH TPayUpPOBOYHBIN TpaduK.
3. Omnpenenuts 3HaueHue pH HEU3BECTHOTO pacTBOpa C UCIOJIb30BAHUEM CTEKIITHHOTO
3JIEKTPO/Ia U PACCUUTATh KOHUEHTPALIMIO PaCTBOPA.
Coaepsxanue padoThI:
1. Osnakomiienne ¢ pH-meTpom. [loaroToBKa 371€KTPOIOB K padore.
2. W3meputs 3HaueHus pH pacTBopos.
3. PaccuurtaTth KOHLUEHTPAIUIO HOHOB H s pacTBope.
Pe3yabTaThl JadoparopHoil padoTbi: OTUET NPEeAOCTABISAETCS B MUCbMEHHOM BUJE U
JOJKEH COJIEP)KaTh KpaTKOE OMMCAaHUE X0/1a padOThl, pACUETHYIO YaCTh U BBIBOJBI IO padoTe.

B pesynbraTe BbINONIHEHUS 1a00paTOPHOI pabOThI CTYIEHT JTOJKEH:

3HaTh:CyIIHOCT, METOJl TMOTEHIHMOMETPUYECKOTO aHaiu3a, IMpUEeMbl M  CHOCOObI
BBITIOJIHEHUS TOTEHIIMOMETPUYECKOTO aHAIU3a JIJIsl KOJTMYECTBEHHBIX OMpPEIeTICHUH.

VYmerb: CoOuparh MNpOCTEHINIME  yCTAHOBKM  JJII  TPOBEACHHUS  J1abOpaTOPHBIX
uccnenoBanuii. CTpouTh TpaayupoBOUHbI Tpaduk. IIporHosmpoBarh pe3ynbTaThl (U3HUKO-
XUMHUYECKOTO aHAJIN3a, HA OCHOBE TEOPETUYECKUX 3HAHUM.

Bnanerb: HaBbikamMu BBINOTHEHUSI MCXOAHBIX BBIYMCICHHH, HWTOTOBBIX PAacue€TOB C
MCIOJIb30BAHUEM CTATHCTUYECKON 00paOdOTKH Pe3yabTaTOB KOJTUYECTBEHHOTO aHAN3A.

Bonpocsl k Teme:
1. Omnpenenenuve u kiaccuGuKamms SMEKTPOXUMHUIESCKUX MPOIECCOB. DIEKTPOXUMHUUCCKHUI
SKBUBAJICHT.
2. Kakoii nporiecc BbI3bIBAET BOSHUKHOBEHUE 3JIEKTPOIHOTO MoTeHnana?Yro takoe
CTaHJApPTHBIN JIEKTPOIHBINA oTeHIHan? Kak ero onpeaenstor SKCepuMEeHTaIbHO?
3. [IlpuHUOMO ycTporcTBa CTAaHIAPTHOTO BOAOPOIHOIO JEKTPO/IA, FJIEKTPOIHAS PEAKIIUS.

DNEKTPOXUMUYECKUN PsiJ HAIIPSDKEHUST METAJIOB.

4. UYro takoe anektpoa? Kakue snextpoasl Bel 3HaeTe 1 kakoBO ux Ha3HaueHue? Uem oHu

OTJINYAIOTCS?

5. TloreHumomeTpus. B uem CylHOCTh NOTEHIIMOMETPUUECKHUX METOJIOB aHaIn3a?

JlaGoparopuas padora Ne 2. Onpenesienne k03¢ GuuneHTbl AKTUBHOCTH PACTBOPOB
COJITHOM KHCJIOTHI U CTeNeHU TUCCONUANNH CATMINIOBOM KUCJIOTHI (6 ).
esab padoThi:
1. TIpoBepHuTh MPaBHIBHOCTh TEOPETHYECKUX BBIKIAIOK JJsI pacueToB Kod(QuIireHTta
aKTUBHOCTH B MEepBOM IpHUOIKeHuu nmo teopun Jlebas-XioKkess, CpaBHUB pacueTHbIE U
SKCIIEPUMEHTAJIbHBIE 3HAYCHUS Y.
2. OHp@I[eJII/ITI: CTCIICHHU AUCCOLMallU CaJII/IHHHOBOﬁ KHCJIOTBI, CPABHUTH ITOJTYUCHHBIC
JAaHHBIE C PACCUUTAHHBIMHU 110 ypaBHeHHI0 OcTBalbA.
Coaepsxanue padoThI:
1. TIpuroToBUTH paCTBOP CHIIBHOTO 3JIEKTPOJIUTA (COJISIHOM KUCIIOTHI) U ¢I1ab0ro 3JIeKTPOIuTa

(camMuMIIOBOM KHUCTOTHI.
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2. WUsmepenue pH pacTBOpa CONSTHON KUCIOTHI TPU PA3IUYHBIX 3HAUEHUSAX KOHIICHTPALUU U
pacuet Ko pHUIMEeHTa aKTUBHOCTH.
3. HNsmepenue pH pactBopa canuuiaoBON KUCIOTHI IPU PA3IMYHBIX 3HAUCHUAX

KOHIICHTPALlUX U PacyeT CTENEHH TUCCOLUALUN.

Pe3yabTaTel 1abopaTopHoii padoThi: OTUET NPEIOCTABISIETCS B MUCBMEHHOM BHJIE U
JOJKEH COJIEP)KaTh KpaTKOE OMMCaHUE X0/1a padOoThl, pAaCUETHYIO YacTh U BBIBOJBI IO padoTe.

B pesynbraTe BbINONIHEHNS 1a00paTOPHOI pabOThI CTYIEHT JTOJKEH:

3Hath:CylHOCTh METOJI MOTEHUHOMETPUUYECKOTO aHaIn3a, 3JEKTPOAbl, HUCIOIb3yeMbIE B
MMOTEHIIMOMETPUYECKOM METO/IE aHAJIM3A.

YmeTh: BeiOupaTh ONTUMANBHBIA METOJ] KOJIMYECTBEHHOT'O aHAIM3a BEIIECTBA, UCTIONbB3YS
COOTBETCTBYyIOIIME (pu3nueckre mpuOopsl U anmapatsl. [IporHo3upoBaTh pe3ynbTarhl (HU3HKO-
XUMHUYECKOTO aHaJIN3a, HA OCHOBE TEOPETUUECKUX 3HAHUM.

Baaners: Meroaukamu aHanu3a GU3NIECKUX U XUMUYECKUX CBOMCTB BEUIECTB Pa3IUIHON
npuponpl. HaBblkamMM  BBINOJHEHHUS HUCXOOHBIX BBIYMCIEHUN, HWTOTOBBIX pPAacyeToB C
MCIOJIb30BAaHUEM CTAaTHUCTUYECKOM 00pabOTKU pe3yabTaTOB KOJTUYECTBEHHOTO aHAN3A.

Bomnpocsl k Teme:
1. TloueMy meHsieTCS OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIN OTeHIIMAN? Kakast 3aBUCUMOCTD

BbIpakaeTcs ypaBHeHneM HepHera? [losicHUTE CMBICT BXOIAIMX B HETO BEJIUYMH.

2. Kakue ¢pakTopsl BIUAIOT HA HAIIPABJICHUE OKUCIUTEIHHO-BOCCTAHOBUTEIBHON peaKiinu?

3. Kak ycTpoeH ranpBannyeckuii aneMenT? Kakue peakuuu npoTtekaroT npu ero padore? Kak
Bo3HUKaeT DJIC raipBaHUYECKOro djieMeHTa?

4. Kak xnaccupumupyroTces 3JeKTPOAbl, UCIOJIB3YEMbIEC B IIOTEHIIMOMETPUH?

DJEeKTPOJIbl CPaBHEHUS — XJIOpcepeOpsIHbIN U KanoMenbHbIN. VX ycTpoiicTBa, QpyHKIINY,

MPUHUUIIBI IEUCTBUS, JIEKTPOIHBIE PEAKIIVH.

6. Kraccudukanus nHIANKATOPHBIX 3JEKTPO0B. X QYHKIMS U OTIUYHSI OT SJIEKTPOIOB

CpaBHEHUS.

7. IlpuBeauTte MpUMepbl METAITMYECKUX MHANKATOPHBIX 3JIEKTPOAOB 1-r0 U 2-ro poja.

e

OOBSICHUTE MEXAHU3M HX I[CﬁCTBHH.

JlaGoparopuasi padora Ne 3. [Ipsimasi noreHnuomerpusi. OnpenesieHne HUTPaT-
HOHOB (6 1)
esab padoThi:
1. HayuuTbcsi TOTOBUTH CEPHUIO CTAHAAPTHBIX PACTBOPOB JJI MOCTPOCHUS TPATYUPOBOUYHOTO
rpaduka.
2. Hayuurcs onpeaenarb COAep:KaHUe HUTPATOB B TKAHSIX PACTEHUH.
Conep:xanue padoThbI:
[IpuroroBnenue cTaHIapTHBIX PaCTBOPOB.
AHanu3 CTaHIapTHBIX PACTBOPOB U MOCTPOCHUE I'PaIyHPOBOYHOIO rpaduka.
AHau3 uccienyemMoro pacTBopa.
Omnpenenenne NO3™ B pacTeHUSsIX.

Pe3yabTaThl JadoparopHoil padoTbi: OTUET NPEeAOCTABISAETCS B MUCbMEHHOM BUJE U
JOJDKEH COJIep’KaTh KPaTKoe OIMCaHUE XoJa paboThl, pPAaCYETHYIO 4acTh, I'PaJlyMPOBOYHBIN
rpaduK ¥ BBIBOJIBI IO paboTe.

B pesynbrare BinmonHeHUs 1a00PaTOPHON pabOTHI CTYACHT JOJKEH:

3HaTh:MeTOoabl, MPUEMBI U CIIOCOOBI BBHIMOJTHEHHS MOTEHIIMOMETPUYECKOTO aHaln3a s
KOJIMYECTBEHHBIX OIpEIeICHHI.

Ymerb: OtOupats cpenHiol MpoOy, COCTaBIsATh CXEMbl aHaiKu3a, M[POBOJIUTH
KOJIMYECTBEHHBIN aHaNM3 BEUIECTB, B MPEAeiax UCIOIb30BaHUS OCHOBHBIX MPUEMOB U METO/IOB,
MPEeTyCMOTPEHHBIX MporpaMMoii. CTpOUTH TpalyHpOBOYHBIN rpaduK.

el
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Baaners: Meroaukamu aHanmu3a GU3NIECKUX U XUMUYECKHX CBOMCTB BEUIECTB Pa3IUIHON
npupoapl. HaBblkamMM  BBINOJHEHHUS UCXOOHBIX BBIUYMCIEHUN, HWTOTOBBIX PAacyeToB C
MCIOJIb30BAaHUEM CTAaTHUCTUYECKOM 00pabOTKM pe3yabTaTOB KOJTUYECTBEHHOTO aHAN3A.

Bomnpocsl k Teme:

[Ipsimas notenunomerpusi. CymHoCcTh METOA.

KakoBbl OCHOBHBIE THIIBI MOHOCEIEKTUBHBIX 3JIEKTpoAoB? Kak OHM YyCTpOEHBI M Ha 4eM

OCHOBaH mnpuHUMN uX JAeiicTBua? Kakue XapakTepUCTUKU HMEIOT HOHOCEIEKTUBHBIC

BJIEKTPOJIBI?

3. Kakumu cBoWCTBaMHM J0JDKEH 00J1a/1aTh MaTepua, U3 KOTOPOTO U3TOTOBIISIOT: &) KHUJIKHUE
MeMOpaHbI, 0) TBEpIble MEMOPAHBI JIsI HOHOCEICKTUBHBIX AJICKTPOIOB?

4. Kakwue crocoObl onpeieieHus KOHIICHTPAIUU HOHOB C MIOMOIIBI0 HOHOCEIEKTUBHBIX

31eKTpo10B Brl 3Haere?

Kak crpositcst rpagynpoBoyHbIe TpadUKy 1S TOTSHIIMOMETPHYECKUX ONPEICICHHIA.

6. Kakoii BuUO HMMEIOT TpaJydpOBOYHBIE TpaduKu TPHU  TPOBEICHUH  IPSIMBIX
MOTEHIIMOMETPUUECKUX H3MEPEHHI C TMOMOIIbBIO HOHOCEJIIEKTUBHBIX 3JIEKTPOJIOB: a) IS
KaTHOHOB, 0) JJIs1 aHHOHOB.

7. YKaxuTe JOCTOMHCTBA U HEJOCTATKU IIPSAMOM OTEHLIMOMETPUU U TOTEHIIMOMETPUYECKOTO
METO/a AaHAJIN3A.

8. KakoBo ycTpoHCTBO HUTpAT CENEKTUBHOTO 3iekTpoaa? [louemy nmoTeHIman HUTpaT
CEJIEKTUBHOIO 3JIEKTPO/A 3aBUCUT OT AKTUBHOCTU HUTPAT-UOHOB?

9. B kakux KOOpAMHATAX CTPOAT I'PaIyUPOBOYHBIN TpaduK MPH OMPEIETICHUA HUTPAT-HOHOB?

N —

e

Kak paccunTtbsiBaeTCsi MOJISIpHAs KOHLEHTPALUsl HUTPAT-MOHOB B pacTBope?

JlaGoparopuas padora Ne 4. Onpenesienne pH u conepkaHus 1meJi04u B pacTBOpax
NOTEeHIIUOMETPHUYECKHUM MeTOA0oM (6 4).

esab padoThi:

1. HayuuTbcs coOuparh YCTAaHOBKY Ui TOTEHIIMOMETPUYECKOTO TUTPOBAHHUS.
OCBOHUTH METOAMKY MOTEHIIMOMETPUYECKOTO TUTPOBaHUS. Vcronb30BaTh NpuoOpeTeHHbIE
HaBBIKH JIJIs1 TOTEHIIMOMETPUUECKOTO TUTPOBAHUS.
Conep:xanue padoThbI:
Onpenenuts pH OydhepHbIX pacTBOPOB U MUTHEBOI BOIBI.
Onpenenuts coaepkaHue MEN0YU B paCTBOPE METOIOM MOTEHIIMOMETPUYECKOTO
TUTPOBAHUS.
3. Paccuurtarh pe3ynapTaThl SKCIEPUMEHTA U IOCTPOUTH KPUBBIE TUTPOBAHHUSI.
4. PaccuuTarh Maccy IIeJI0YH B pacTBOPE.

Pe3yabTaThl JadoparopHoii padoTbi: OTUET NPEAOCTABISAETCS B MUCbMEHHOM BUJE U
JOJDKEH COJIepIKaTh KPaTKOe OMHCAHHME X0Ja pabOThl, paCYETHYIO YaCcTh, KPUBBIC TUTPOBAHUS H
BBIBOJIBI 11O padoTe.

B pesynbraTe BbINONIHEHNS 1a00paTOPHOI pabOThI CTYIEHT JTOJKEH:

3HaTh:MeTOoabI, MPUEMBI U CIIOCOOBI BBHIMOJIHEHHS MOTCHIIMOMETPUYECKOTO aHalu3a s
KOJIMYECTBEHHBIX OIPEACIICHUM.

VYmers: CobupaTh mpoCTEWIIUE  YCTAHOBKM JJIE  NPOBEACHHUS  JIaADOpaTOPHBIX
uccinenoBanuit.Otouparb cpegHiol Mpoly, COCTaBISATh CXEMbl aHalMu3a, MPOBOAUTH
KOJIMYECTBEHHBIN aHaNU3 BELIECTB, B MPeAeliax UCIOIb30BaAHUS OCHOBHBIX MPUEMOB U METO/IOB,
MPEAYCMOTPEHHBIX  mporpamMmoil.  [IpuMeHATH  MOJydeHHblE  3HAaHUA Ul aHAJIW3a
MIPOMBIIIIJICHHBIX,, PUPOJIHBIX, OPTAaHHYECKUX ¥ OMOIOTUYECKUX 0OBEKTOB.

Baaners: Meroaukamu aHanu3a GU3NIECKUX U XUMUYECKUX CBOMCTB BEUIECTB Pa3IUIHON
npuponpl. HaBblkamMM  BBINOJHEHHS HUCXOOHBIX BBIUYMCIEHUN, HWTOTOBBIX PacyeToB C
HCIOJIb30BAHUEM CTATHCTUYECKON 00paOdOTKH Pe3yabTaTOB KOJTUYECTBEHHOTO aHAN3A.

N —

dopma 47 u3 75




MHUHHCTEpCTBO HAyKH H BEICIIETO 00pa3oBanus PO ®
. o opMa
VY bSHOBCKHI TOCYAapCTBEHHbIH YHUBEPCUTET P

®-Paboyvast mporpamma JUCHUILITHHBI

Bomnpocsl k Teme:

1. B uem cyTh METOJa MOTEHIIMOMETPUIECKOTO TUTPOBAHUS? B KakuX KOOpAMHATAX CTPOSIT
KpUBbIE MOTEHIIMOMETPUYECKOTO TUTPOBAHUS?

2. VYkaxure cnocoObl HAXOXKIEHUS TOYKU IKBUBAJICHTHOCTHU MPU MOTEHIIMOMETPUIECKOM

TUTPOBAHUHU.

Kakue THTpaHTBI UCTIONB3YIOTCS B METOIE MMOTEHIITMOMETPHYECKOTO TUTPOBAHUS?

4. Kakyto cuctemy 3J1€KTpOJIOB ClIeyeT BbIOpaTh MpU NOTEHIIMOMETPUYECKOM KUCIOTHO-
OCHOBHOM TUTPOBaHUU?

5. Kak ycTpoeH crekisiHHBIN 3ekTpoa? Ha yem ocHOBaHa (QyHKITUS HOHHOM CEJIEKTUBHOCTH
TPYIIbI CTEKISHHBIX 3JIEKTPOIOB?

6. IloueMy moTeHIMAN CTEKISTHHOTO AJIEKTPO/Ia 3aBUCHUT OT KOHIIEHTPALIMHA HOHOB BOIOpoa?

7. Bribepute BepHBIN 0TBET. AHAIUTUYECKUM CUTHAJIOM B MMOTCHIIMOMETPHH SIBIISIETCS: a) CHJIa
TOKa; 0) 3JIEKTPONPOBOIHOCTD; B) KOJUYECTBO dJeKTpuuecTBa; T) DJIC IEKTPOXUMUUECKON
SYCUKH?

(98]

JlabopaTopHoe 3aganue Ne 5. [loreHunmomerpuveckoe TuTpoBanue. Onpenenenne

MAacCCOBOIi 1014 THAPOXMHOHA B oOpasie (6 4).

Hean padoThi:
3aKpenuTh HaBbIKM B3BEIIMBAHUS Ha aHAIMTUYECKUX Becax
Hayuute ompenensts coaepkaHHusi OPTaHUYECKOTO BEIIECTBA B 0O0pa3le METOJOM
OKCHJMMETPUYECKOI0 THUTPOBaHMS, II0Ka3aTh MPEUMYIIECTBA MOTEHLIHOMETPUYECKOM
WHJUKAIIMU TOYKH SKBUBAJIEHTHOCTH.

Conep:xanue padoThbI:

Pacuer HaBecku rHIPOXMHOHA U B3BELIMBAHNE €€ HAa aHAJTUTUYECKUX BECax.

[IpuroTtoBnenue pacTBopa AJis aHAIN3A.

[ToTeHmoMeTprUeCcKOe TUTPOBAHUE.

[TocTpoenue kpuBoit TUTpOBaHUA B KoopauHaTax V(tutpanta)=f(E).

Omnpenenenne MaccoBOM J0JM THAPOXUHOHA B 00pasIle.

PesyabTaTsl JJabopaTopHoii padoTbl: OTYET NpeaoOCTaBiIsIeTC B MMCbMEHHOM BHJIE U
JOJDKEH COJIEpKaTh KPAaTKOe OMUCAHUE X0J1a pabOThI, pACIETHYIO YaCTh, KPHUBYIO TUTPOBAHUS H
BBIBOJIBI 11O paboTe.

B pe3ynbrare BbinoaHeHHs 1a00paTOpHON pabOThI CTYACHT JOKEH:

3HaTh:CylIHOCTD NOTEHIIMOMETPUYECKOTO TUTPOBAHUS.

VYmerb: Cobuparh NPOCTEHININE YCTAHOBKU ISl MPOBEIACHUS MOTECHIIMOMETPUUECKOTO
TUTpoBaHUA.OTOMpPATh  CPEAHIOID  TPOOY, COCTABIATH CXEMBl aHauu3a, IMPOBOJUTH
KOJIMYECTBEHHBINM aHaIu3 BEIIECTB, B MPEEIax UCMOJIb30BAHNUS OCHOBHBIX ITPHUEMOB M METO/IOB,
MpPEeIyCMOTPEHHbIX  mporpammoil.  IlpuMeHAT,  mMoOJydeHHbIE  3HAHUS  JUIS  aHAJIKW3a
MIPOMBIIIIJICHHBIX,, TPUPOIHBIX, OPTAHHYECKUX ¥ OMOIOTUYECKUX 0OBEKTOB.

Baaners: Meroaukamu aHanmu3a GU3NIECKUX U XUMUYECKUX CBOMCTB BEUIECTB Pa3IUIHON
npupoabl. HaBblkamMM  BBIIIOJIHEHUS HCXOJHBIX BBIUMCICHHMH, WTOTOBBIX pPACYETOB C
MCIOJIb30BAHUEM CTaTHUCTUYECKOM 00pabOTKU pe3yabTaTOB KOJUYECTBEHHOTO aHAN3A.

Bomnpocsl k Teme:

1. Kakue TUTpaHTHI UCIIOJIB3YIOTCS B METO/I€ MOTEHIIMOMETPUUYECKOTO TUTPOBAHUS OKUCIICHHSI-
BOCCTaHOBJICHUS?

2. Hns onpenenenust /1C B maHHON paboTe B Ka4yecTBE MHAMKATOPHOTO BJIEKTPOJIA CIIEAyeT
BBIOpATh: a) CTEKJSIHHBIM, 0) KaJJOMENIbHBIN, B) MEIHBIN; T) mIaTHHOBBIN? Kakas peakmus
MPOTEKAET Ha TPaHULIE pa3/iena «ITOBEPXHOCTh JIEKTPOIa — paCTBOP» B 3TOM ciyuae?

3. Kakue gakTops! BIUSAIOT HA BEIUYUHY CKayKa MOTEHIIMAJIOB MPU MOTEHIIHOMETPHUUECKOM

N —

kW=

TUTPOBAHUH METOAOM OKHCJICHHUSI-BOCCTAHOBJICHUS ?
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4. Kak onieHUMBaeTCs NMPaBWILHOCTh U BOCIPOU3BOJUMOCTh METO/IA aHaIn3a?

[Touemy npu NOTEHIIMOMETPHUUECKOM TUTPOBAHUU B PSJIE CIIy4aeB 1e1eco00pa3Ho
HCITOJIH30BaTh HEBOIHBIE PACTBOPHI?

6. HpI/IMeHeHI/Ie METOIA0B HpHMOﬁ HOTGHHI/IOMeTpI/II/I 148 HOTGHHI/IOMeTpI/I‘-IeCKOFO TI/ITpOBaHI/IH.

e

JlabopaTopHoe 3aganne Ne 6. Onpenenenne coaepxxanus nouos kodaabrTa (II) B
pactBope (6 4).
Hean padoTh:
1. Hcnonp3ys OKCHAMMETPUYECKOE TUTPOBAHUE C MOTCHIIMOMETPUYECKON HHANKAIIUEN TOUKH
9KBUBAJICHTHOCTH, OTIPEJICIUTh Cojiepkanne noHoB koOasbTa (I) B pacTtBoOpe.
2. 3akpenuTh HaBBIKM pacueTa KpUBBIX TUTPOBAHMSL.
Conep:xanue padoThbI:
[IpuroroBnenue pacTBopa Jyisi aHAJIU3A.
[ToTeHumomeTprieckoe TUTPOBAHUE MOJIYYEHHOTO pacTBOpa.
[TocTpoeHnne KpuBBIX TUTPOBaHUS B KoopauHarax V(tutpanta)=f(E).
Pacuer conepixanust nonos kobanbta (I) B mcxomaom pacTrope.

PesyabTaTnl jgadoparopHoii padorbl: OTYET NMPENOCTABIAECTCS B MUCBMEHHOM BHAE U
JOJDKEH COJIePIKaTh KPaTKOe OMHCAHHME X0Ja pabOThl, paCYETHYIO YacTh, KPUBBIC TUTPOBAHUS H
BBIBOJIBI 11O padoTe.

B pesynbraTe BbINONIHEHNS 1a00paTOPHOI pabOThI CTYIEHT JTOJKEH:

3Hatb:CylIHOCTh  OKCHJAMMETPUYECKOIO0  TUTPOBAHUA  C  MOTEHIUOMETPUUECKOU
MHIUKAIUE TOUKU 3KBUBAJICHTHOCTH.

VYmern: CobupaTh NpPOCTEUIINE YCTAHOBKH IJsi TPOBEACHHS IMOTCHIIMOMETPHUYECKOTO
TUTpoBaHUA.I OTOBUTH TpoOy Il aHanM3a, COCTaBISATh CXEMbl aHalu3a, IPOBOJIUTH
KOJIMYECTBEHHBIN aHaNM3 BEUIECTB, B MPEAeiax UCIOIb30BaHUS OCHOBHBIX MPUEMOB U METO/IOB,
MpPEeIyCMOTPEHHbIX  mporpammoil.  IlpuMeHAT,  moJydeHHbIE  3HAHUS  JUIS  aHaAJIKW3a
MIPOMBIIIIJICHHBIX,, TPUPOIHBIX, OPTAaHHYECKUX ¥ OMOIOTUYECKUX 0OBEKTOB.

Baaners: Meroaukamu aHanu3a GU3NIECKUX U XUMUYECKUX CBOMCTB BEUIECTB Pa3IUIHON
npupoabl. HaBblkamMM  BBIIIOJIHEHHS HCXOJHBIX BBIUMCICHHMH, WTOTOBBIX pPAaCYETOB C
MCIOJIb30BAaHUEM CTaTHUCTUYECKOM 00pabOTKM pe3yabTaTOB KOJTUYECTBEHHOTO aHAN3A.

Bomnpocsl k Teme:
Kaxk paccuntbiBaeTcst moT€HLIHAN OKUCIUTEIBHO-BOCCTAHOBUTEIBHOTO 3JIEKTPOIA.
Kak cTpostcst kpubie TuTpoBanus?Kak rpadhuyecku Mo KpUuBOd TUTPOBAHUS HAXOAT TOUKY
SKBUBAJIEHTHOCTHU?
3. IIpeumymiecTBa NOTEHIIMOMETPHUUECKOTO METOAa HHANKAIIMYA TOUYKH SKBUBAJIEHTHOCTH IO

Sl e

N —

CPaBHEHHUIO C BU3YyaJIbHBIM.

JlabopaTopHasi padora Ne 7. Konnykromerpnueckoe TutpoBanue. Onpenesienue
XJIOPOBOJOPOAHOI U YKCYCHOM KHCJIOT (6 ).
Hean pa6oThI:
OcCBOUTH HABBIKM KOHJYKTOMETPHUECKOTO TUTPOBAHUS

—

2. Hayuutbcsi CTPOUTH KPUBBIE KOHTYKTOMETPHUUECKOTO TUTPOBAHMUSL.
Conep:xanue padoThbI:

1. TloaroroBka mpubopa k padore.

2. Crannmaptuzanus pactsopa NaOH no HCI.

3. AHanu3 uccienyeMoro pacTBopa.

Pesyabrarnl gadoparopHoii padoTrbi: OTUET NMPENIOCTABISIETCS B NMUCbMEHHOM BHIE U
JOJDKEH COJIePIKaTh KPaTKOe OMHCAHHME X0Ja pabOThl, paCUETHYIO YacTh, KPUBBIC TUTPOBAHUS H
BBIBOJIBI 11O paboTe.
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B pe3ynbrare BbinoaHeHHs 1a00paTOpHON pabOThI CTYACHT JOKEH:

3HaTh:CylIHOCTh KOHIYKTOMETPUYECKOTO METO/1a aHAJIN3A.

Ymerb: Cobuparh MpOCTEHINIME YCTAHOBKU JISI MPOBEACHUS KOHIYKTOMETPUUYECKOTO
TUTpoBaHUA.'0TOBUTH TpoOy [ aHaiuM3a, COCTABIATH CXEMbl aHalIM3a, IPOBOAUTH
KOJIMYECTBEHHBIM aHAJIU3 BEILECTB, B IIPEJENIaX UCIOJb30BAHNUS OCHOBHBIX IIPUEMOB U METOJIOB,
MPEeIyCMOTPEHHbIX  mporpammoil.  IlpuMeHAT,  mMoOJydeHHbIE  3HAHUS  JUIS  aHaAJIK3a
MIPOMBIIIJICHHBIX,, IPUPOJIHBIX, OPTaHUUECKUX M OMOJIOTHYECKUX 0OBEKTOB.

Baaners: Meroaukamu aHanu3a pU3NYECKUX U XUMHYECKHX CBOWMCTB BEIIECTB Pa3IUIHOM
npuponbl. HaBblkamMy  BBINOJHEHUSI UCXOJHBIX BBIUMCICHUM, WTOTOBBIX pPAacue€ToB C
MCIOJIb30BAHNEM CTATHCTUYECKOI 00pabOTKH pe3yabTaTOB KOJMUECTBEHHOTO aHAIN3A.

Bonpocsl k Teme:

N3MepeHne Kakoro CBOMCTBA JIEKUT B OCHOBE KOHAYKTOMETPUYECKOro aHanu3a? B kakux

€IMHUIIAaX 3TO CBOMCTBO U3MEPSIETCA U C IOMOILBIO KaKUX YCTPOICTB?

2. Uto Takoe 3eKTPONPOBOIHOCTE? UeM 00ycCIoBIIeHA 3JIEKTPOIPOBOTHOCTH MPOBOJHUKOB
NepBOTo U BTOPOro poja?

3. Uem xapaktepusyeTcs yJelbHas U 3KBUBaJCHTHas (MOJSpHasl) MPOBOJUMOCTb PAaCTBOPOB?
Kak MoxHO paccuutarh 3JeKTpOnpoBOAHOCTE? OT Kakux (aKTOPOB  3aBUCTH
3JIEKTPONPOBOIHOCTH?

4. Kak nmpakTH4ecKH ONPEIEIUTD MEKTPONPOBOIHOCTH?

B dyem otninuue npsiMoil 1 KOCBEHHOM KOHAYKTOMETPUU?

6. Uro Takoe KOHAYKTOMETPUUYECKOE TUTPOBAHUE U KAK €ro NIPaKTH4ecKH rposectu? s

KaKHX 1eJe MOKHO HCII0JIb30BaTh KOHTYKTOMETPHUUECKOE TUTPOBaHUE?

KakoB Bu1 KpUBOW TUTPOBAHUS CMECH CUIILHOM M CIIa00N KUCIIOT LIEN0YbI0?

Kak naiftu 00beMbI 11e51041, U3PacX00BaHHBIE HA TUTPOBAHUE KaXKIOTO U3 KOMIIOHEHTOB

—

e

Sl

CMECHU KUCIIOT?

Tema 3. OnTHyecKkue MeTOAbLI AaHAJIN3A.
JlabopaTopnasi pabora Ne 8. @oToko10puMeTpHYECKOE ONIPeeIeHIEe COAePKAHUS
¢ocdopa B pacTBopax (6 4).
Hean paboThi:
. 3yunts mpunHIUn padboTsl poToKOIOpUMETpA.
. Mcrionn30BaTh OCHOBHOM 3aKOH CBCTOMOITIOMCHUSA MJIA SKCIICPUMCHTAJIBHOTO OIIPCACIICHUSA
conepxanus pochopa B pacTBopax.

Coaepsxanue padoThI:

[TpurotoBneHune pabo4ynx U CTaHIAPTHBIX PACTBOPOB.

OtpaboTka HAaBBIKOB BEIOOPA KIOBETHI, CBETO(PMIBTPA.
doToMeTprpoBaHUE U IOCTPOCHUE TPAlyUPOBOYHOTO IrpaduKa.
AHalu3 UcclieyeMoro pacTBopa U pacuer cozepxkanus pocdopa.

PesyabTaTsl JJabopaTopHoii padoTbl: OTYET NpeAoCTaBiIsIeTCd B MMCbMEHHOM BHJIE U
JOJDKEH COJIep’KaTh KpaTKOe OIMCaHUE XoJa padoThl, pPaCYETHYIO 4acTh, I'PaJlyMpOBOYHBIN
rpaduk 1 BBIBOJIBI 11O paboTe.

B pesynbrare BoIOTHEHUS 1a00paTOPHOM pabOThI CTYJCHT JOJKEH:

3nartb: CymHOCTh (OTOMETPUUYECKOTO MeTo1a aHanu3a. CxeMy (OTOIIEKTPOKOIOpUMETPa.

Haznauenue cBetopunbTpoB u (GorodnemMeHToB B mnpubopax. Ilopsmok pabGoTel u

BBINIOJIHEHUS u3mMepenust Ha DOKe.

Ymerb: CobupaTh MNpoCTEHIINE YCTAaHOBKH JJIsI TNPOBEACHHUA (HOTOMETPHUUECKUX
ompenenenuil.l'oroBute mnpoOy [Uis aHanM3a, COCTaBIATH CXEMbl aHalW3a, MPOBOIUTH
KOJIMUYECTBEHHBIM aHaIu3 BEIIECTB, B IPEEIax UCMOJIb30BAHNUS OCHOBHBIX TPHUEMOB M METO/IOB,
MPEAYCMOTPEHHBIX TTporpammoit. CTpOUTh rpaayupoBouHbIi rpaduk. [IpuMeHsITh IOTyYeHHBIC
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3HAHUSA JUIS aHAIKM3a MPOMBIIIEHHBIX , IPUPOAHBIX, OPTaHUUYECKUX 1 OMOJIOTUYECKUX OOBEKTOB.
Baaners: Meroaukamu ananu3a GU3HYECKUX ¥ XUMUYECKUX CBOMCTB BEIIECTB PA3IMYHOM
npupoapl. HaBblkamMu BBINOJHEHUS UCXOJIHBIX BBIYHMCIICHHM, WTOTOBBIX PAacdyeToB C
MCIOJIb30BAHNUEM CTATHCTUYECKOI 00pabOTKH pe3yabTaTOB KOJMUECTBEHHOTO aHAIN3A.
Bomnpocsl k Teme:
1. CnekTpanbHble (ONITUYECKHE) METOAbI aHanu3a. Kakue cBolicTBa BEIIECTB UCIOJIb3YIOT B
CIEKTPAJIbHBIX METOJAX aHaIN3a?
2. Yto Ha3bIBAETCS ONTHYECKON TUNIOTHOCTBIO? OT KakuX (paKTOPOB 3aBUCUT ONTHUYECKAS
MJIOTHOCTB pacTBopa’?
3. Kak Ha3pIBaroTCsl METO/BI aHANIM3a U TPUOOPHI, UCIIOB3YIOUIUE SIBICHNUE MOTIOUICHHS
BEIIECTBOM BOJIH ONITHYECKOI0 AMana3oHa’?
4. Cytb (HOTOKOIOPUMETPUIECKOTO MEeTO1a aHaau3a. Ha yem ocHoBana pabota
¢doro3nexTpoKroIoprMeTpa’?
[TpuBenute cxemy orokonopumerpa. KakoBo Ha3HaUeHHE CBETOPUIHTPOB?
6. KakoBo HazHaueHue GoTodreMeHToB B prdopax? KakoB mopsiiok paboThl U BBITOJIHEHUS
n3Mepenus Ha GOKe?
7. Jlas uccienoBaHUs KaKuX pacTBOPOB MOKHO MCHOJIB30BATH (POTOKOJIOPHUMETPUUYECKHIA
METOJI aHayin3a’?
8. Kakue BerecTBa OTHOCAT K OIITHYECKU aKTUBHBIM? OT 4ero 3aBUCHUT I[BET BEIECTBA
(pacTBOpa) M MHTEHCUBHOCTH OKpacKu?
9. Kak roToBsT cTaHgapTHBIE PACTBOPHI TSI TOCTPOEHUS KAIMOPOBOYHOTO rpaduka’?
10. Kakue BeTMYMHBI PACCUUTHIBAIOT MPU (POTOAIEKTPOKOIOPUMETPUUECKOM METO/IC aHaIn3a?
11. B gem cymHuocts 3akoHOB byrepa — JlamGepra, bepa, bByrepa — JlamGepra- bepa?
12. KakoBbI OCHOBHBIE ATaITbl BHITIOJHEHUS (POTOMETPHUIECKOTO OTPEICTICHUS ?
13. Kakue pakTopsl HEOOXOJMMO YUUTHIBATh IPU BEIOOPE TOJIIIMHBI CBETOIOTIIOMIAIOLIETO CII0S

(ktoBeTHI)?

e

JlabopaTopnasi pabora Ne 9. @oToko10puMeTpHYECKOE ONIPeeIeHHEe COAePKAHUS
skesteza (IIT) B Buae koMIuIeKkca ¢ CyJib(pocaaununioBo KucJaoTou (6 4).
Hean paboThI:
. 3aKpenuTh HAaBBIKK Pa0OTHI HA ()OTOIIEKTPOKOIOPUMETPE
. Mcrionn30BaTh OCHOBHOM 3aKOH CBCTOMOTTIOMCHUSA MJIA SKCIICPUMCHTAJIBHOTO OIIPCACIICHUSA
conepxanus xenes3a (I11) B Buge komriekca ¢ cynbGhOoCATUIIMIOBON KUCIOTOW B pacTBOpax.

Coaepsxanue padoThI:

[IpuroroBnenue pabovynx U CTaHIAPTHBIX PACTBOPOB, conepkamux xemne3o (III).
Br160p K10BETHI, CBETOMMIBTPA.

DoTOMETPUPOBAHKE U TIOCTPOEHUE TPAyHPOBOYHOTO rpaduka.

AHanm3 ucclielyeMoro pacTBopa u pacuet conaepxanus xenesa (I11).

PesyabTaTsl JJabopaTopHoii padoTbl: OTYET NpeAoCTaBiIsIeTCd B MMCbMEHHOM BHJIE U
JOJDKEH COJIep’KaTh KPaTKoe OIMCaHUE XoJa padoThl, paCYETHYIO 4acTh, I'PaJlyMPOBOYHBIN
rpaduk 1 BBIBOJIBI 11O paboTe.

B pesynbrare BoIOTHEHUS 1a00paTOPHOM pabOThI CTYJCHT JOJKEH:

3narthb: CymHOCTh (POTOMETPUUECKOTO MeToa aHanu3a. [lopsimok paboThl ¥ BBITIOTHEHUS

n3Mepenus Ha ®OKe.

VYmerb: Cobuparh mTPOCTEUIINE YCTAaHOBKH JUIsi TPOBEACHHS (DOTOMETPHUECKHUX
onpexaeneHuil. BeiOupars KioBety u cBeTOQMIbTp. ['oTOBUTH mpoOy Ui aHamu3a, COCTABIATH
CXEMbI aHajK3a, MPOBOJUTH KOJUYECTBEHHBIM aHaNIM3 BEIIECTB, B IMpejaeiax HCIOJIb30BaHUs
OCHOBHBIX IPUEMOB U METOJIOB, IPEIYCMOTPEHHBIX NporpaMmoi. CTpouTh IpalynpOBOYHBIN
rpaduk. [IpuMeHATh OoTy4YeHHbIC 3HAHUS I aHAJIN3a TPOMBIIIJICHHBIX, IPHPOIHBIX,
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OpPraHUYECKUX U OMOJIOTHYECKHX OOBEKTOB.

Baaners: Meroaukamu aHanm3a (PU3NYECKUX U XUMHYECKHX CBOWCTB BEIIECTB Pa3IUIHOM
npupoabl. HaBblkamMu  BBIMIOJIHEHUST HCXOJHBIX BBIUMCICHHN, WTOTOBBIX pPAacYeTOB C
HCIOJIb30BAHUEM CTATHCTUYECKON 00pabOTKH Pe3yabTaTOB KOJTUYECTBEHHOTO aHATN3A.

Bonpocsl k Teme:
1. Kaxue MeToasl MOJIEKYJISIPHOM CIIEKTPOCKOIIMK OCHOBAHbI Ha MIPOLIECcaxX CBETOMOIIIOMIECHNUS,

CBETOPACCESHBSI M CBETOUCITYCKAHUS?

2. Cdopmymupyiite 3akon byrepa-JlamGepra-bepa. Ycnous cobmonenue 3akona byrepa—

Jlam6epra—bepa.

3. Jlns gero HE0OXOAMMO 3HATH CHIEKTPATBHYIO XapaKTEPUCTUKY OKPAIIICHHOTO COCTUHEHHUS?

B 4yem oTnmume Takux XapakTepUCTUK, KaK MakC. A ¥ ONTHUM.A?

4. Kaxkue cioco0bl onpeaeneHus: KOHIEHTPAIMH UCIIONIb3YIOT B (DOTOKOIOPUMETPUYECKOM

METOo/ie aHanu3a?

5. UYewm xkoahPHUIMEHT CBETOMOTIOMEHUS OTIMYACTCS OT MOJIIPHOTO KoddpuireHTa

MOTJIOIIECHHUS?

6. Kaxkoli uHTepBai 3HAYCHUI ONTUYECKON MIIOTHOCTH PEKOMEHIYETCS MPHU

(OTOKOTOPUMETPUIECKHIX OTPEACTICHUSX.

7. Kakoii crioco6 onpenenenus konmneHTpanuu xenesa (I11) ucnons3yercs B nannoi padbore?
8. OcobenHoctu MeToauku onpezaenenus xenesa (I1I) B Bune komruiekca ¢

CyIb(OCATUIUIOBON KUCIOTON B paCTBOPAX.

JlaGoparopuasi padora Ne 10. @oToko/I0puMeTprIECKOe ONpeaeieHre CONepPKaHUus
:kesie3a (II1) B Buae THOIIMAHATHOTO KOMILIeKca (6 4).
esab padoThi:
. 3aKpenuTh HaBBIKUA PAOOTHI HA (POTOIITEKTPOKOIOPUMETPE
. Mlcrionb30BaTh OCHOBHOM 3aKOH CBETOIOIJIOMICHUS IS SKCIEPUMEHTAIBHOTO ONIPEIEIECHUS
conepxanus xenesa (I1I) B Buge THorimaHaTHOro KOMILIEKCA.

Conep:xanue padoThbI:

[Ipurorosnenune pabouuX U CTaHAAPTHBIX PACTBOPOB, coaepkanux >xene3o (I1I).
Br160p kroBeTHI, CBETODHUIBTPA.

doToMeTprpoBaHUE U IOCTPOCHUE TPAlyUPOBOYHOTO IrpaduKa.

AHanu3 uccieyeMoro pacTBopa u pacuer coaepkanus xxenesa (I11).

PesyabTaTsl JJabopaTopHoii padoTbl: OTYET NpeAoCTaBiIsIeTCd B MMCbMEHHOM BHJIE U
JOJDKEH COJIep’KaTh KPaTKoe OIMCaHuE XoJa paboThl, pacYETHYIO 4acTh, I'PaJlyMPOBOYHBIN
rpaduk 1 BBIBOJIBI 11O paboTe.

B pesynbrare BoIOTHEHUS 1a00paTOPHOM pabOThI CTYJCHT JOJKEH:

3narthb: CymHOCTh (POTOMETPUUECKOTO MeToa aHanu3a. [lopsimok paboThl ¥ BBITIOTHEHUS

n3Mepenus Ha ®OKe.

VYmerb: Cobuparh TPOCTEUIINE YCTAaHOBKH JUIsl TPOBEACHHS (DOTOMETPHUCCKUX
ornpeneneHuil. Beioupars kioBety u cBeTouiabTp. I'oTOBUTH mMpoOy U aHanHM3a, COCTABIATH
CXEMbl aHaJIN3a, MPOBOJAUTH KOJMYECTBEHHBIM aHAIN3 BEIIECTB, B IpEAENax HCIOJIb30BaAHUS
OCHOBHBIX NPUEMOB U METOJIOB, IPEAYCMOTPEHHBIX NporpaMmoi. CTpouTh IpalynpOBOYHBIN
rpaduk. [IpuMeHSATH TMONy4YeHHblE 3HAHWS [UIsl aHaldu3a M[POMBIIUICHHBIX, TNPUPOIHBIX,
OpPraHUYECKUX U OMOJIIOTHYECKUX OOBEKTOB.

Baaners: Meroaukamu aHanmu3a GU3NIECKUX U XUMUYECKHX CBOMCTB BEUIECTB Pa3IUIHON
npupoapl. HaBblkamMM  BBINOJHEHHUS UCXOOHBIX BBIYMCIEHUN, HWTOTOBBIX pPAacyeToB C
MCIOJIb30BaHUEM CTAaTHUCTUYECKOM 00pabOTKU pe3yabTaTOB KOJTMYECTBEHHOTO aHAN3A.

Bonpocsl k Teme:
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1. JlaiiTe onmpeneneHre MOHIATUH CBETONPOITYCKaHUE, CBETONOTIIONIEHUE, ONITHYECKast
IUIOTHOCTE. KakoBa MaTeMaTHUdecKkast 3aBUCUMOCTD MCKOAY HUMUA?

2. B udewm cymHocTs 3akoHOB byrepa — Jlam6epra, bepa, byrepa — Jlamb6epra - bepa? KakoBsr

rpaduyeckre 3aBUCUMOCTH BBIpakaronue 3akoH bepa?

Yro Takoe porodddext? Kakue BemecTBa OTHOCAT K ONITUYECKH aKTUBHBIM?

4. TlpuBecTu mpuUMepsl UCMIOIL30BaHUS B (HOTOMETPUUECKOM aHATU3E PEAKIIHil: a)
KOMILJIEKCOOOpa30BaHus; 0) OKMCICHUSI-BOCCTAHOBIICHUS.

5.  OcHoOBHBIE TPHEMBI (POTOMETPUYECKOTO aHAIM3a: METO]] CPAaBHEHHUS, METO]T
KaJIMOpOBOYHOTO Tpaduka.

6. Kaxkoii MeToIbl UCMOB3YIOT ISl pacyeTa KOHIIEHTPAIMU ONPEAEIIieMOro KOMIIOHEHTA B
nTaHHOU pabote?

7. B d4em 0cOOEHHOCTH KCIIEPUMEHTAITBHOTO OTpeesieHus coepkanus sxenesa (11I) B Buae

(O8]

THOLIMAaHATHOTI'O KOMILIeKca?

JlaGoparopHasi padora Ne 11. @oromerpuyueckoe onpenenenue xkeiae3a (II) m (III) ¢
CyJIb(oCcCATMIHIOBON KHCJIO0TONB BOJe HCTOYHUKA BOJOCHAa0keHHs (6 1).
esab padoThi:
3aKkpenuTh HaBBIKK paboThI Ha (POTOIIEKTPOKOIOPHUMETPE.
HayuuThcs onpeaensiTe U pacCUUTHIBATh KOHIICHTPAIIMN AaHATTM3UPYEMBIX BEIIECTB B
MPUPOJHBIX 00BEKTAX.
Conep:xanue padoThbI:
1. TIpurorosnenue pactBopos. [TocTpoenue rpagyrnpoBoyHoro rpaduka. OnpeneneHue

obmero coaeprkanus xenesa (II) u (I11).

2. Tlpurorosnenue pactBopoB. [locTpoenue rpagynpoBoyHoro rpaduka. OnpeneneHue

conepxkanust HoHOB xerne3a (III).

3. Amnanms ucciaemayeMoro pacTBopa, pacuer coaepskanus sxenesa (II) u (I11).

PesyabTaTsl JabopaTopHoii padoTbl: OTYET NpenoCcTaBisIeTCsd B MMCbMEHHOM BHJIE U
JOJDKEH COJIepXKaTh KpaTKoe OMHMCAaHUE XoJa pabdoThl, pacUeTHYI0 YacTh, I'PaJyHpPOBOYHBIC
rpaduKu ¥ BBIBOJIBI 11O paboTeE.

B pesynbraTe BbINONIHEHNS 1a00paTOPHOI pabOThI CTYIEHT JTOJKEH:

3narthb: CymHOCTh (POTOMETPUUECKOTO MeToa aHanu3a. [lopsimok paboThl ¥ BBITIOTHEHUS

n3Mmepenus Ha ®OKe.

VYmerb: Cobuparh TPOCTEUIINE YCTAHOBKH JUIsl TPOBEACHHS (DOTOMETPHUECKHUX
ornpeneneHuil. Beioupars kioBety U cBeTouiabTp. I'oTOBUTH mpoOy Ui aHanM3a, COCTABIATH
CXEMBbI aHajK3a, MPOBOJUTH KOJUYECTBEHHBIM aHANIM3 BEIIECTB, B IMpejaeiaX HCIOJIb30BaHUs
OCHOBHBIX IPUEMOB U METOJIOB, IPEIYCMOTPEHHBIX NporpaMMmoi. CTpouTh IpalynpOBOYHBIN
rpaduk. [IpuMeHSATH TMONy4YEeHHblE 3HAHWS [UIsI aHaldu3a MPOMBIIUICHHBIX, TNPUPOIAHBIX,
OpPTraHUYECKUX U OMOJIOTHYECKUX OOBEKTOB.

Baaners: Meroaukamu aHanu3a GU3NIECKUX U XUMUYECKUX CBOMCTB BEUIECTB Pa3IUIHON
npupoabl. HaBblkamMM  BBIIIOJIHEHUS HCXOJHBIX BBIUMCICHHMH, WTOTOBBIX pPACUYETOB C
MCIOJIb30BAHUEM CTaTHUCTUYECKOM 00pabOTKH pe3yabTaTOB KOJUYECTBEHHOTO aHAU3A.

Bomnpocsl k Teme:

1.  OcHOBHO 3aKOH cBETONOIIIONMIEHN. [IpUUnHEL, BbI3bIBaIOIIME OTKIOHEHUS OT 3aKOHA
byrepa—Jlam6epra—bepa.
2. Ha yem ocHoBaHa pabota ¢orosnexTpokosopumerpa?KakoBo Ha3HaUeHHE

($hoTO371EMEHTOB B ITpruOOpax?

3. Kakos nopsimok pa®oTs! 1 BeinoHeHUs u3Mepenus Ha ®OKe? KakoBo HazHaueHue
cBeTO(UIbTOB?
4. B yem ornnune GOTOKOJIOPUMETPUU OT CIIEKTPOMETPUU?
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5. Jlns 9ero He0OX0AMMO 3HATH CIEKTPATBHYIO XapaKTEPUCTUKY OKPAIIICHHOTO COSTUHEHMUS?
B 4yem oTnmume Takux XapakTepUCTUK, KaK MakcC. A ¥ ONTHUM. A?

6. Kakoii crtoco6 onpenenenus konnentpanuu xenesa (I1) u (I1I) nucmonsizyercs B tanHOK
pabote?

7. Kak roToBsT CTaHAapTHBIC pACTBOPHI JUIsl IOCTPOCHUS KATMOPOBOYHBIX IpaukoB?

JlabGoparopHasi padora Ne 12. OnpenesieHue coepkaHnsi HOBOKaAMHA C

HCMO0JIb30BAHNEM KAJIHOPOBOYHOro rpadguka (6 4).

Lean padoThi:
3aKkpenuTh HaBBIKK pabOoThI Ha (POTOIIEKTPOKOIOPHUMETPE.
HayuuThcs onpenensTe KOHIEHTPAUU aHATU3UPYEMBIX BEIIECTB B JIEKAPCTBEHHBIX
mpermapaTax mo KalmOpoBOUHOMY TpaduKy.

Conep:xxanue padoThbI:
1. IlpuroroBieHue pacTBOpa CpaBHEHUSI.

[TocTpoenue kanmuObpoBOYHOTO rpaduKa.

3. IlpurortoBieHue UCCIEAYEMOTO pacTBOpa. BelloaHeHHE aHaIu3a.

PesyabTaTsl JJabopaTopHoii padoTbl: OTYET NpeAoOCTaBiIsIeTCd B MMCbMEHHOM BHJE U
JOJDKEH CoepkaTh KpaTKoe OMUcaHhe Xoaa paboThl, pacueTHYI YacTh, KaTUOPOBOUHBIMA
rpaduk 1 BBIBOJIBI 11O paboTe.

B pesynbraTe BbINONIHEHNS 1a00paTOPHOI pabOThI CTYIEHT JTOJKEH:

3nartb: CymHOCTh (POTOMETPUUECKOTO MeToa aHanu3a. [lopsimok paboThl ¥ BHITIOTHEHUS

n3Mmepenus Ha ®OKe.

VYmerb: Cobuparh TPOCTEUIINE YCTAHOBKH JUIsl TPOBEACHHS (DOTOMETPHUECKHUX
omnpeneneHuil. BeiOuparh KoBeTy U cBeTOQMIBTP. ['0TOBUTH MpoOy IJis aHamU3a, COCTABISATH
CXEMbl aHajK3a, MPOBOJUTH KOJMYECTBEHHBIM aHaNIM3 BEIIECTB, B IMpejaeiax HCIOJIb30BaHUs
OCHOBHBIX MPUEMOB U METOJOB, IPEAYCMOTPEHHBIX Mporpammoil. CTpOUTh TpaJlyHpOBOUYHBIN
rpaduk. [IpuMeHSATH TMONy4YEeHHblE 3HAHHWS [UIsI aHaldu3a M[POMBIIUICHHBIX, TNPUPOIAHBIX,
OpPTaHUYECKUX U OMOJIIOTHYECKUX OOBEKTOB.

Baaners: Meroaukamu aHanu3a GU3NYECKUX U XUMUYECKUX CBOMCTB BEUIECTB Pa3IUIHON
npuponbl. HaBblkamMy  BBINOJHEHUS UCXOJHBIX BBIUMCIEHUM, WTOTOBBIX pPAacuye€ToB C
MCIOJIb30BAaHUEM CTAaTHUCTUYECKOM 00pabOTKU pe3yabTaTOB KOJTMYECTBEHHOTO aHAN3A.

Bonpocsl k Teme:

1. Kaxkue MeToasl MOJEKYJISIPHOM CIIEKTPOCKOIIMK OCHOBAHbI Ha MIPOLIECcaxX CBETOMOIIIOMIECHNUS,

CBETOPACCESIHbS M CBETOUCITYCKaHUS?

2. Cdopmymupyiite 3akon byrepa-JlamGepra-bepa. Ycnosus cobmonenue 3akona byrepa—

JlamGepra—bepa.

3. Kak ompenensitor KoHIeHTpaluio ¢emniecTBa (OTOMETPUUECKUM METO/I0M, HCTIONb3YS

CpeaHee 3HaueHUE MOJIIPHOTO K03 (puIineHTa CBeTONOrIOmeH s ?

4. CymHocTb  (OTOKOJIOPUMETPHUUECKOIO  METOAa aHallu3a C  HUCIOJIb30BaHHEM

KaTMOpPOBOYHOTO TpaduKa.

5. Kak BeIOpaTh AJIMHY BOJIHBI U1l JOTOMETPUUYECKUX onpenencHuii? Kak Beioupanu

CBETO(HMIILTp MPH ONPEICTICHIUH HOBOKAaUHA?

6. Kak rotoBuTCs pacTBOp CpaBHEHUS U UCCIEAYEMBbIN pacTBOP?

N —

JlaGoparopHasi padora Ne 13. OnpenesieHue coepKaHus JeBOMUIIETHHA
€ HCMOJIb30BAHMEM CTAHAAPTHOr0 o6pa3ua (6 4).
Lean padoThi:
1. 3akpenuTh HaBBIKH pabOTHI HAa (POTODIIEKTPOKOIOPHUMETPE.
2. Hayuutbcst ompenenaTh KOHIEHTPAIMU aHAJU3UPYEMBIX BEIIECTB B JIEKAPCTBEHHBIX
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npernaparax ¢ MCI0JIb30BaHUEM CTaHAAPTHOIO 0Opa3sLa.
Coaepixanue padoThbI:
IIpuroTroBieHue uccaeayeMoro pacTBopa.
Beinonnenue ananusa.
KoHTpOJIbHBII OMBIT.
IIpuroToBneHue cTaHapPTHOTO PacTBOPA JIEBOMULIETHHA.
Pacuer KOHLEHTpaLMU UCCIIENYEMOT0 BEIIECTBA B pacTBOPE.
Pe3yabTaTsel 1abopaTopHoii padoThbi: OTUET NPEIOCTABISIETCS B MUCBMEHHOM BHJIE U
JIOJDKEH COZIepIKaTh KPAaTKOe ONMMCaHUe Xo/1a paboThl, paCYETHYIO YacTh U BBIBOJIBI 11O paboTe.

B pe3ynbrate BbINOIHEHUS 1aOOPaTOPHOU pabOThI CTYIEHT JOJIKEH:

3narb: CymHocTh (hoTOMETpHUUECKOr0 MeToaa aHanu3a. [lopsamok paGoThl M BBITTOJIHEHHS

u3Mepenus Ha @OKe. Crocob ompezneneHus BeIIECTBA C MCIOJIb30BAHUEM CTaHIAPTHOTO

obpasria.

Ymerb: CobOupaTh MpOCTEHIIME YCTAaHOBKH JJIsI TNPOBEACHHUS (HOTOMETPHUUECKUX
omnpeneneHuil. Beioupars kroBety u cBetouiabTp. ['oToBUTH mpoOy [UIsl aHanu3a, COCTABIAThH
CXEMBbI aHajJIu3a, MPOBOJUTH KOJMYECTBEHHBIM aHAIM3 BEILECTB, B IpEAEIax HCIOJIb30BaHUs
OCHOBHBIX IIPUEMOB M METOZOB, NPEAYCMOTPEHHBIX mporpammoin . IIpuMeHATH nomydeHHBIE
3HAHUS JUIS aHAJIM3a IPOMBIIIJICHHBIX, IPUPOIHBIX, OPTAaHUYECKUX M OMOJIOTMYECKHX 0OBEKTOB.

Baaners: Meroaukamu aHanu3a QU3NIECKUX U XUMUYECKHX CBOWCTB BEUIECTB Pa3IUIHON
npupoabl. HaBblkamMy — BBIIOJIHEHUS HCXOJHBIX BBIYMCICHHWH, WTOTOBBIX pPAaCyYeTOB €
UCIOJIb30BAHUEM CTATUCTUYECKON 00pabOTKH pe3yabTaTOB KOJMUYECTBEHHOTO aHAJIN3A.

Bomnpocsl k Teme:
1. Yto Ha3biBaeTCs KOA(PGUIIMEHTOM MPOMYCKAHUS U ONITUYECKOH IIIOTHOCTHIO? B Kakux

IIpelienax U3MEHAIOTCA 9TH BEIINYUHBI?

2. KakuMm ypaBHEHHEM BBIPaXKaeTCsi OCHOBHOM 3aKOH cBeTO nornomeHus byrepa-JlamGepra-
bepa?
3. Kaxkue GakTopsl MOTYT IPUBECTU K HAPYIICHUIO TMHEHHON 3aBUCIMOCTH ONITUYECKOM

IUIOTHOCTH OT KOHLIEHTPALlUU pacTBopa’?

4. KakoB ¢pu3ndeckuii CMBICI MOJISIpHOTO Kod(dunmenTa noriomenus? Ot kakux (Gpakropon

OH 3aBUCHT?

5. Kak onpenensior KOHIICHTPALUIO BEIIECTBa (POTOMETPUUECKUM METO/I0M C TOMOILBIO

OZIHOTO cTaHjapra? YKa3aTb HEJOCTATKU U JOCTOMHCTBA 3TOIO METO/A.

6. IlpuBeaure Gpopmyiy pacueTa UccieayeMoro oopasia.

AN

JlaGoparopHasi padora Ne 14. DKcTpakUMOHHO-(POTOMETPUYECKOE ONpeieIeHue
MoJIn01eHa B pacTBopax (6 4).
Lean padoThi:
Hayuutbcs onpenensTs KOMIOHEHTHI pacTBOPa SKCTPAKIIUOHHO-()OTOMETPHUECKUM
METOJIOM.
3aKpenuTh HABBIKH 3KCTPATUPOBAHUS.
Conep:xxanue padoThbI:
1. Pacuer oObeMa pacTBOpa, COACPKAIIETO OMPEACTCHHOE KOTHMUECTBO aHATTM3UPYEMOTO
BelIeCcTBa
2. DKCTparupoBaHHE U aHAJIU3 UCCIIEyEMOIO pacTBOpa.
3. TloctpoeHue rpagynpoBOYHOTO rpaduka.
4. Pacuer KoHIIEHTpaIy MOJIMO/IEHA B UCCIIEAYEMOM PacTBOPE.
PesyabTaTsl JaboparopHoii padorbi: OTYET IPEIOCTaBIAETCS B NMUCBMEHHOM BHUJE U
JOJDKEH COJIep’KaTh KPaTKoe OIMCaHUE XoJa padoThl, pPaCYETHYIO 4acTh, I'PaJlyMPOBOYHBIH
rpaduK ¥ BEIBOJIBI IO paboTe.
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B pe3ynbraTe BbINONIHEHNS 1a00paTOPHOI pabOThI CTYIEHT JTOJKEH:

3HaTh: CymHOCTh (hoTOMETprUecKoro MeToaa aHanusa. [lopsaqok paboThl U BEITIOTHEHUS

n3Mepenus Ha DOKe.

VYmern: CobOuparh MpoCTEHIIMEe YCTAaHOBKH Il MPOBeNeHUs  (HOTOMETPHUSCKUX
onpexaeneHuil. BeiOupars kioBety u cBeToQmiIbTp. ['oTOBUTH mpoOy Ui aHamM3a, COCTABIATH
CXEMBI aHaju3a, MPOBOJUTH KOJUYECTBEHHBIM aHAIM3 BEIIECTB, B MpejaeNaX HCIOJIb30BaHUs
OCHOBHBIX MPHEMOB U METOJIOB, MPEIYCMOTPEHHBIX NporpaMmoi. CTpoUTh IpaaynpOBOYHBIN
rpaduk. [IpUMEHSATH TMONYYCHHBIE 3HAHWS [UIsI aHalIW3a MPOMBIIUICHHBIX, MPUPOIHBIX,
OpPraHUYECKUX U OMOJIOTUYECKHX OOBEKTOB.

Baaners: Meroaukamu aHanu3a PU3NYECKUX U XUMHYECKHX CBOWCTB BEIIECTB Pa3IUIHOM
npupoabl. HaBblkamMu  BBIMIOJIHEHUST HCXOJHBIX BBIUMCICHHM, WTOTOBBIX pPAacyeTOB C
MCIOJIb30BAaHUEM CTATHCTUYECKON 00paOdOTKH Pe3yabTaTOB KOJTUYECTBEHHOTO aHAN3A.

Bonpocsl k Teme:
1. IlpuBeaute kiacCUPUKALUIO CIIEKTPAIBHBIX METOJIOB B 3aBUCUMOCTH OT JJTMHBI BOJIHBI

(4aCTOTHI) TAAAFOIIETO U3ITYUYCHUSI.

2. B dem paznuume: a) SMUCCHOHHBIX U a0COPOIIMOHHBIX METOOB, B) aTOMHOU U

MOJIEKYJISIpHOM criekTpockonuu? [IpuBennte npuMepsl pa3HOBUIHOCTEH STUX METOJIOB.

3. B uyewm ormimnuume cnektpodoToMeTpa OT POTOIIEKTPOKOTIOPUMETPOB, OJHOTYUEBBIX
nprOOPOB OT ABYXITYUEBBIX (MPUHITUTHAIBHEIE CXEMBI)?

4. ®otorddekT kak 0OCHOBA POTOIIEKTPOKOJIOPUMETPUUECKOTO METO/IA.

5. ®usnueckuil cMbICI MOJISIPHOTO K03 durmenta abcopouuu.

6. Kak ompenensiorT KOHIIEHTpAIMIO BellecTBa (POTOMETPUUECKUM METO/I0OM, HCTIONb3YS

CpeaHee 3HaueHue MOJIIPHOTO K03 duimenTa nornomeHus?

7. Kak npoBoauTCs SKCTparupoBaHue MOJIMOIEHTHOLMAHATHOTO KOMILJIEKCa, IPEUMYIIECTBA

IaHHOro Metoxa?

8. B 4eMm cymHOCTh METO/A IPaTyUPOBOYHOTO IpapriKa U KAKOBBI €r0 OCOOCHHOCTH.

Tema 4. XpomaTorpadpuueckne MeToAbI AHATN3A.
JlaGoparopuas padora Ne 15. Tonkocsoiinas xpomarorpadus. Belnenenue u
onpeaejieHue KaJMHA B CTOYHBIX Boaax (6 v).
Hean padoThi:
1. OcBouTh HaBBIKH TOHKOCTIOWHOW XpoMaTorpadumu.
2. HayuuTtbcsi TOTOBUTH HCCIEAYEMYIO TIPOOY K XpOMOTOTpadupOBaHHUIO.
Conep:xxanue padoThbI:
1. IlpuroroBneHue pa30aBICHHOTO CTAHIAPTHOTO PACTBOPA KaIMUSI.
2. DKCTparupoBaHue KaJMHs M TIOJITOTOBKA MCCIIETyEMOU MPOOBI K XpoMaTorpapupoBaHHIO.
3. XpomarorpadupoBaHue pacTBOPOB.

PesyabTaTnl jgaboparopHoii padorbl: OTYET NMPENOCTABIAECTCS B NMUCBMEHHOM BHAE U
JIOJKEH COJIeP KaTh KPAaTKOE OMMCAaHUE X0/1a pabOThI, pACYETHYIO YacTh U BBIBOJBI IO padoTe.

B pesynbraTe BbINONIHEHNS 1a00paTOPHOI pabOThI CTYIEHT JTOJKEH:

3HaTh: CylHOCTh XpOMaTOrpauecKoro MeToja aHaau3a, OCHOBHBIE TOHATHS U

ornpenenenust Mmerosa. CymHOCTh TOHKOCIOMHOM Xpomarorpaduu.

Ymerb: [oToBuTh mnpoOy Al aHaidM3a, COCTaBIATh CXEMbl AaHalINW3a, I[POBOJIUTH
KOJIMYECTBEHHBIN aHaNIu3 BEUIECTB, B MPeAeiax UCIOIb30BaHUS OCHOBHBIX MPUEMOB U METO/IOB,
MPEeAYCMOTPEHHBIX  mporpamMmoil.  [IpuMeHATH  MOJydeHHblE  3HAaHWA Uil aHAJIW3a
MIPOMBIIIIJICHHBIX,, TPUPOIHBIX, OPTAHHYECKUX ¥ OMOIOTUYECKUX 0OBEKTOB.

Baaners: Meroaukamu aHanmu3a GU3NIECKUX U XUMUYECKUX CBOMCTB BEUIECTB Pa3IUIHON
npuponpl. HaBblkamMM  BBINOJHEHHS UCXOOHBIX BBIUYMCIEHUN, HWTOTOBBIX PAacyeToB C
MCIOJIb30BAHUEM CTATHCTUYECKON 00paOdOTKH Pe3yabTaTOB KOJTUYECTBEHHOTO aHAN3A.
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Bomnpocs! k Teme:

CymHOCTh XpoMaTorpaduyeckoro MeTo/1a aHaIn3a.

Ancopbuust, e€ BUAbl U METOAbI ONIPEICTICHUS.

[ToxBrkHas U HEMOABUXKHAS (a3a, SIMOIHT — JAWTE ONPEACTICHUE ITUM TOHITHSIM.
CylrHOCTh TOHKOCIIOWHOM XpomaTorpaduu.

Kakwue pacTBOpbI MOYKHO UCIIOIB30BATh B KQUECTBE MOABHKHOMN (a3bl?

Kaxkune TpeboBanms NpeIbsBISIOTCS K HETIOABMKHOM (aze?

Kaxk onpenensitor Rf B Mmetoge TCX? Ot uero 3aBUCUT 3Ta BEIMUYMHA U KAKUE YCIOBUS
HY>KHO TOJ/IEP>KUBATh MOCTOSHHBIMU MPH MPOBEACHUN SKCIIEpUMEHTa?

8. Kak M0OXHO onpeaenuTh KOHIIEHTPAI[U KOMIIOHEHTOB CMECH TOCJe pa3JeIeHus METOJI0M

TCX?

NV hE LD —

Tema 5. Kunernueckue MeToabl aHAJIN3A
JlabopaTopHasi pabora Ne 16. Onpenesienne kodanbTa B pacreope (6 4).

esab padoThi:

HayuuTbcs onpenensaTe KOHIEHTPALMIO BELIECTBA B pACTBOPE KHHETUYECKUM METO/IOM.

OcBouTh HaBBIKH 00PaOOTKH PE3yIbTAaTOB aHAIN3a C UCIOJIb30BAHUEM UHTETPAILHOTO

BapUaHTa KUHETUYECKUX METO/IOB.

Conep:xanue padoThbI:

1. Tloctpoenue rpaxyupoBOYHOTO rpaduka.

2. Amnanus ucciaeayeMoro pacTBopa.

PesyabTaTnl jgadboparopHoii padorbl: OTYET NMPENOCTABIAECTCS B MUCBMEHHOM BHAE M
JOJKEH COJIep’KaTh KPaTKoe OIKCaHUE XoJa paboThl, pPaCYETHYIO 4acTh, I'PaJlyMpPOBOYHBIH
rpaduK ¥ BBIBOJIBI IO paboTe.

B pesynbrare BeIOTHEHUS 1a00paTOPHOM pabOThI CTYJCHT JOJKEH:

3HaTh: CyIHOCTh KNHETUYECKUX METO/I0B aHAJIN3a,0CHOBAHHBIX HA YUYEHUHU O XUMHUUYECKOM
PaBHOBECHM, XUMUUYECKON KMHETHKE U KATAJIN3E.

YMmerb: CobupaTh NpocTeiie YCTaHOBKH JJIs IPOBECHHS onpeeneHuid. ] oToBUTh mpoly
JUISl aHAJIA3a, COCTABIISATh CXEMbl AHAJIN3a, MPOBOAUTH KOJIMYECTBEHHBIM aHAIW3 BEIIECTB, B
Ipesieaax MCIOJb30BaHUS OCHOBHBIX IPUEMOB M METOAOB, IPEIYCMOTPEHHBIX MPOrPaMMON.
Crpouth TpamyupoBouHBIM Tpaduk. I[IpuMeHATH TOSyYEeHHBIE 3HAHUSA [UIS  aHaIu3a
MPOMBIIIICHHBIX, TPUPOJHBIX, OPraHMYECKUX U OMOJIOTHYECKUX 00OBEKTOB.

Baaners: Meroaukamu aHanu3a GU3NIECKUX U XUMUYECKUX CBOMCTB BEUIECTB Pa3IUIHON
npuponbl. HaBblkamMy  BBINOJHEHUSI UCXOJHBIX BBIUMCIEHUM, WTOTOBBIX pPAacuyeToB C
MCIOJIb30BAaHUEM CTAaTHUCTUYECKOM 00pabOTKH pe3yabTaTOB KOJUYECTBEHHOTO aHAN3A.

Bomnpocsl k Teme:

1. Tlouemy B KHHETHYECKHX METO/IaX HauOOJIee YacTO MCIOJIb3YIOT KaTaIUTUYECKHE PEaKIINH,

B KOTOPBIX OMPEEIIEMOE BEUIECTBO SIBISAETCS KaTAIN3aTOPOM?

2. Kakue (pu3nKo-XUMHUECKUE METO/IbI Yallle BCEro MPUMEHSIIOT I PErUCTPALlui CKOPOCTH
WHIUKATOPHBIX PEAKIUNA U mouemy?

3. Jlna ompexneneHus KoOajlbTa HCHONB3YIOT peakiuio OOeCIBEUYMBAHMS — allM3apHHA
MEPOKCUIIOM  BOJOpOJa B  MIEIOYHOM  pactBope. Ilouemy i oOpaboTku
AKCIEPUMEHTAIbHBIX TAHHBIX MPUMEHSIOT UHTETPATbHbINA BApUAHT KUHETUYECKUX METOOB?

8. TEMATUKA KYPCOBBIX, KOHTPOJIbHbIX PABOT, PE®GEPATOB

KouTtpoabHsbie u pedepaTuBHBIE PAGOTHI HE IIPETYCMOTPEHBI YI€OHOW IPOrPaMMOH.

N —

BrinonHenue KypcoBoil padoThl N0 aHATUTUYECKONM XMMUU 3aKJIH0YAETCS B BBIOJHEHUU
KaueCTBEHHOTO M KOJMYECTBEHHOTO aHaim3a oOpasma BemiectBa (cmecu BemiectB) OIIK-1,
OIIK-2, OIIK-3, OIIK-6. IIpu odopmieHuu paboThl TOIKHBI OBITh 0TOOPaYKEHBI CISAYIOIINE
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JTarbl:
1. lean ucciaenoBaHus
2. KayecTBeHHbIN aHAJIN3 00bEKTA
* X0/ ¥ pe3yabTaThl KAYECTBEHHOT'O aHAIN3a, 0()OPMIICHHBIE B BUIC TAOJIHUIIBI,
* BoiBos1 0 XapakTepe aHaIM3upyemMoro oopasiua.
3. O0630p JauTEpaTyphl.
B 0030pe nuTteparypbl NPUBOAITCS KOJIMUYECTBEHHBIE METO/IbI OIIPEICTICHUS aHATU3UPYEMOTO
o0pa3siia co CChUIKaMH Ha MCIIOIh30BaHHBIC JINTEPATYPHBIE HCTOYHHUKH.
4. JKCIIEPUMEHTAIBHAA YaCTh:

* Cxema KOJIMYEeCTBEHHOTO aHaJIn3a.

* Pacuer u pe3ynpTaThl B3BEIIMBAaHUS 00pa3lia.

* MeToiuka pa3ioKeHHs 1 paCTBOPEHHS 00pasiia.

* Meroauka TUTPUMETPUYECKOTO OMPEEIICHNUS; IPUTOTOBIEHUE PACTBOPOB, CTaHApTU3ALINS;

pe3yNbTaThl TUTPOBAHUS; PaCUeT COACPKAHUS ONPEIEIIEMOro AIEMEHTA.

5. 3akarouenue. O600IIEHNE PE3YTHTATOB AaHAIIN3A.
6. Cnmcok JuTepatypbl, 0pOPMIICHHBIN B COOTBETCTBUH ¢ TpeboBaHUsAMH «KypHana

AHATUTUYECKOU XUMUM.

Hean wm 3agaum KypcoBbIX palbOT ClenylOT U3 Ieled U 3aJady H3Y4YeHHs Kypca,
KOHKPETHU3UPYIOTCS M YTOUHSIOTCS TPEMOoIaBaTeieM 3a KOTOPhIM 3aKperieH CcTyaeHT. O0mmumu
SIBJISIFOTCSL:

Henn:

1. ®opmupoBanue y 6akanaBpa IpeCTaBICHUN O TEOPETUIECKUX OCHOBAX M MHOTO00pa3uu
AQHAIUTUYECKUX METO/IOB aHAJIN3A.

2. ®opMuUpOBaHUE CUCTEMHBIX 3HAHUI, HEOOXOUMBIX B MPAKTUYECKOU NEATEILHOCTH XUMUKA
AQHAJIUTHKA U UCCIIEIOBATENS AJIsl aHAJIM3a IPOMBIIIICHHBIX, IPUPOAHBIX, OPTaHUUYECKUX U
OMONOTUYECKIX 0OBEKTOB.

3. [ToaroroBka GakanaBpoB K MpodhecCHOHATFHOMY BEIOOPY aHATMTHYECKOTO METO/Ia,
000pyI0BaHusl, IPUEMOB Ka4E€CTBEHHOTO ¥ KOJIMYECTBEHHOTO aHAJIN3a MPUMEHUTEIBLHO K
KOHKPETHOMY OOBEKTY aHalIn3a.

4. ®opmupoBaHuE YMEHUS BBINOJHATh UCXOAHBIE BEIYMCIICHUS], UTOTOBBIE PACUETHI C
HCIIOJIb30BaHUEM CTAaTUCTUYECKOM 00pabOTKU pe3yabTaTOB KOJUYECTBEHHOTO aHAN3a,

0 OPMIISTH IPOTOKOJIBI AHATTU30B.
Sagaun:

1. O3HaKOMJIEHUE C METPOJIOTUYECKMMHU OCHOBAMHM XMMHUUYECKOT0 aHaIM3a, TUTIAMH PEeaKIui 1
MIPOLIECCOB B aHAJTUTHYECKON XUMHUHU, UX OCHOBHBIMH 3aKOHOMEPHOCTSMHU.

2. ®opMUPOBAaHUE NIPEICTABICHUN O CBSI3U AHAIIUTUYECKUX CBOMCTB COEAMHEHHUN C TIOJIOKEHUEM
COCTaBJIAIOIIMX UX AeMeHTOB B [lepuoanyeckoii cucteme snemenToB JI.M.Menneneena.

3. O3HaKOMJIEHHE C OCHOBaMHU M TEOPETUUYECKUMU, MPAKTUYECKUMHU BO3MOKHOCTSIMU
IrPaBUMETPHUH, TUTPUMETPUH, UHCTPYMEHTAIBHBIX METOI0B KOJIMYECTBEHHOI'O aHAJIN3A.

4. dopmupoBaHHUE NPEICTABICHUNA O COBPEMEHHBIX (PU3UKO-XUMHYECKUX METOIaX
KaueCTBEHHOI'O U KOJIMYECTBEHHOT'O aHAJIM3a.

5. ®opmupoBaHUE HABBIKOB 00paOOTKU Pe3yabTATOB KAU€CTBEHHOTO U KOJIHMYECTBEHHOTO
aHaJIM3a U pacueTa 10 IKCIEPUMEHTaIbHbIM JaHHBIM U NIPU BBINOJIHEHUH WHANBUAYAIbHBIX
3aJaHUN.

MeTtoauyeckue yKa3aHus 110 BBINOJTHEHHIO KYPCOBBIX padoT

[Tocne BbIOOpa TeMBbI KypcOBOi pabOThl, HEOOXOAUMO H3YYHTh JUTEPATypy MO JAaHHOMH
TEeMaTHKe, BHIOpATh METO/bl UCCIEI0BaHMs, COCTABUTH IUJIaH, IMOATOTOBUTH HEOOXOAMMBIC IS
BBITIOJTHEHUS SKCTIIEPUMEHTa XUMUYECKYIO MTOCY/y, PEaKTUBBI, PACTBOPBI.
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O6mmit 06beM paboThl MODKEH ObITh He MeHee 10 m He mpeBbimath 50 ¢. mMeYaTHOTO
Tekcta depe3 1,5 uHrepBain, rapuutypa mpudra Times New Roman, xerens 14. CtpaHuib
JOJDKHBI UMETh 1oJist: jieBoe — 30, BepxHee u HWkHee — 20, mpaBoe — 15 MMm. BoipaBHUBaHuE
TEKCTa MO MITUPHUHE C aBTOMATUYECKUM ITIEPEHOCOM CIIOB.

Kaxxnas rmaBa HaunmHaeTcs ¢ HOBOM cTpaHuilbl. HazBaHue rinaBbl U nmaparpagoB BbLIEISETCS
*KUpHBIM 1mpudToM. [Tocne Ha3BaHUs TIIaBHI Mepe] TEKCTOM CIIEAyeT OTCTYIHThH JBa WHTEpBAJa.
Touka B KOHIIE 3ar0JI0BKa HE CTABUTCS.

Hymeparuss Tabmuil momemaercs B TpPaBOM YacTH CTPOKH, HUXKE IO LEHTPY JaeTcs

Ha3BaHWE TAOJHIIBI KUPHBIM MIPUPTOM, HAIPUMED:

Tabmuna 1
Biansinue MJ/IK Ha 3Hepruio npopactanusi 1 BCX0XKeCTh CeMSIH
Oo0pa3ubl
CoenuHeHye Obpasen 1 OGpaser 2 Obpasen 3

IIL,% JIB,% IIL% [JIB,% |[3IL% JIB,%

Hywmepanus pucyHKOB U MX Ha3BaHMsI IOMEIAIOTCA 1O/l PUCYHKAMHU, HAlIpUMED:

Puc. 1. uarpamma pactBopumoctu cuctembl HCOOH — NH2C2H4 OH — H20 nipu 25°C

Hywmepanus crpanui camoit paboThl HAUMHAETCS CO BTOPOH, Ha KOTOPO TOMEIIEHO
«OrnaBnenue». TUTYIbHBIA JHCT CYUTAETCS TIEPBOM CTpaHULICH, HO HE HYyMepyercs.
ITopsnkoBBIi HOMEp, KaK MPaBUIIO, IIEYATAETCS] B BEPXHEM UJIM HM)KHEM IIPaBOM YIUIy CTPAHUIIBI
apabckumu 1udpamu 6€3 TOYEeK U APYTUX 3HAKOB.

Criucok nureparypsl opopmisiercs B alihaBuTHOM nopsiike. CHavana npuBoAAT (haMHUITUIO
Y MHUIUAJbBI aBTOPA, 3aT€M Ha3BaHWE KHUTU WUJIM CTaThH (Ha3BaHUE MEYATHOTO M3/1aHus), MECTO
W3JlaHusl, U31aTeNbCTBO, TOJl U3JaHMs U YHCJIO CTPAHUL] B KHUI€ WU CTPAHMIIBI, HA KOTOPBIX
HaxOJUTCS LIUTHPyEMas CTaThs.

IIpumepHbIe TeMbI KYPCOBBIX PadoT.

AHanu3 CeIpbs B IPOU3BOACTBE LIEMEHTOB. OIpeieeHNe OKCUIOB JKEe3a U aTlOMUHUS.

AHanu3 ceIpbs B mpou3BoAcTBe dhapdopa u asuca. Onpenenenne CaO B rvHAX,

KaOoJIMHAX, ITOJIEBBIX IIIATAX.

3. AHanu3 ChIpbs B JJAKOKPACOYHOM ITPOU3BOACTBE. OnpeieieHne KUCIOTOHOTO YUCa Macell,
CMOIJ1, JIAKOB, TUTACTU(UKATOPOB.

4. Amnanu3 00bEKTOB OKpYyXkatomeh cpeapl. Onpenenenue GpeHosa u pe3opirHa B
IIPOU3BOJICTBEHHBIX CTOYHBIX BOJAX.

5. Ananmm3 o0BEKTOB OKpYyKawIieh cpeapl. OnpeneneHne THKEIbIX METAUIOB: ONpeneIeHue
MEAW B IPOU3BOJCTBHHBIX CTOYHBIX BOJAX, ONPEIEIICHUE CBUHIIA B IPOU3BOJCTBEHHBIX
CTOKax.

6. AHanUTUUYECKUN KOHTPOJIb B TEXHOJIOIMH HEOPraHMYECKUX BenliecTB. OnpeneneHue
KoOaibTa, MapraHiia, My 1 [IMHKA B CJI0KHOM YI00pPCHUH.

7. AHaJIUTUYECKUH KOHTPOJIb B TEXHOJIOTUM HEOPraHMYECKUX BeulecTB. OnpenenaeHue coyen
aMMOHMUs1, HUTpatoB B H2SO4.

8. AHaJIUTHYECKUI KOHTPOJIb B TEXHOJIIOTMH HEOPraHUUECKUX BellecTB. Onpenenenne
cynb(aT-nOHOB B YIOOPEHUSX.

9. AHanMTUYECKUH KOHTPOJIb B TEXHOJIOTUH 3JEKTPOXUMHUUECKUX IPOU3BOACTB. ONpenencHue
HUKEJIS B CEPHOKHCIIOM JIEKTPOJINTE HUKEITUPOBAHHUS.

10. AHaIUTHYECKUN KOHTPOJIb B TEXHOJIOIMH JIEKTPOXUMHUECKUX POU3BOACTB. Onpenenenne
’KeJe3a B CEPHOKUCIIOM 3JIEKTPOJIUTE.

11. AHanuTHYECKUII KOHTPOJIb B TEXHOJIOIMH JIEKTPOXUMHUECKUX MPOU3BOACTB. Onpenenenue
[IUHKA B JIEKTPOJIUTAX.

12. AHaIUTHYECKUN KOHTPOJIb B TEXHOJIOIMH JIEKTPOXUMHUECKUX MPOU3BOACTB. Onpenenenne

N —
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xpoma (III) B asekTpoauTax XpoOMUPOBAHHS.

AHaJIUTUYECKUN KOHTPOJIb B TEXHOJIOTMH JIEKTPOXUMHUECKUX MPOU3BOACTB. Onpenenenue
JKele3a B AJIEKTPOIUTE MEAHEHHUS.

AHaJIMTUYECKUI KOHTPOJIb B TEXHOJIOTMH OpraHu4ecKux BemiecTB. Onpenenenue ¢peHomna B
CTOYHBIX BOJIaX.

AHaJIUTUYECKUN KOHTPOJIb B TEXHOJIOTMH OTAEIOYHOr0 Mpou3BoacTBa. Onpenenenne
KpacuTessl B paCTBOPE B OKMCICHHOW W BOCCTAHOBJIICHHOM (popMax.

AHaTUTHYECKUN KOHTPOJIb B TEXHOJIOTHH TYTOIUIABKUX HEMETANTUIECKUX U CHIIMKATHBIX
MatepuanoB. Onpenenenue okucaa xxemnesa (I11) B meckax.

AHaJIUTHYECKUN KOHTPOJIb B TEXHOJIOTHH TYTOIUIaBKUX HEMETAINTHYECKUX U CHIIMKATHBIX
marepuaiioB. OnpezaeneHue o0IIeH MET0YHOCTH B KapOOHATE HATPUS WIIN KaJIHAL.
AHaJIUTHYECKUN KOHTPOJIb B TEXHOJIOTHH TYTOIUIaBKUX HEMETAINTHYECKUX U CHIIMKATHBIX
matepuanoB. Onpenenenne okcumaa xenesa (II1) B cynpdare HaTpus.

AHaJIUTHYECKUN KOHTPOJIb B TEXHOJIOTHH TYTOIUIaBKUX HEMETAINTHYECKUX U CHIIMKATHBIX
marepuaioB. Onpeznenenue cynbdara HaTpHs B Oype.

AHaJIUTHYECKUN KOHTPOJIb B TEXHOJIOTHH TYTOIUIaBKUX HEMETAINTHYECKUX U CHIIMKATHBIX
marepuaioB. Onpenenenue okcuaa xenesa (I111) B BOgHON BBITSKKE TIIHH.
AHaIUTUYECKUN KOHTPOJIb B TEXHOJOTHUM MAaTEPUATIOB U U3JEIUN SJIEKTPOHHOU TEXHUKH.
Onpenenenne KoOaIbTa B MEHOM CILIABE.

AHaIUTUYECKUN KOHTPOJIb B TEXHOJOTHUM MAaTEPUATIOB U U3JETUN 3JIEKTPOHHOU TEXHUKH.
Omnpenenenue xpoma B CIIJIaBax.

AHaIUTUYECKUN KOHTPOJIb B TEXHOJIOTHUM MAaTEPUATIOB U U3JEIUN 3JIEKTPOHHOU TEXHUKH.
Omnpenenenye NpUMeECH LIMHKA B IPUIIOAX.

AHaIUTUYECKUN KOHTPOJIb B TEXHOJOTHUM MAaTEPUATIOB U U3JEIUN 3JIEKTPOHHOU TEXHUKH.
Omnpenenenue pochopa B cripaBax.

AHaJIUTHYECKUN KOHTPOJIb B TEXHOJIOTHH XUMUKO-(papMaleBTUYECKUX MPernapaToB.
OmnpeneneHne aMUuHOKHUCIIOT B X CMECH.

AHaJIUTHYECKUN KOHTPOJIb B TEXHOJIOTHH XUMUKO-(papMaleBTUYECKUX MPErnapaToB.
Omnpenenenue acKOPOMHOBOM KUCIOTHI.

AHaJIUTHYECKUN KOHTPOJIb B TEXHOJIOTHH XUMUKO-(papMaleBTUYECKUX MPernapaToB.
Omnpenenenne 6poMua-nOHOB B TabeTkax KBr.

AHaIUTHYECKUN KOHTPOJIb B TEXHOJIOTHH MEePEpabOTKH KUPOB U TEXHOJIOTHH MTPOTYKTOB
nutanus. OnpeneneHue HUKeNs B )KUpPax.

AHaIUTHYECKUN KOHTPOJIb B TEXHOJIOTHH MEePEpabOTKH KUPOB U TEXHOJIOTHH MTPOTYKTOB
nutanus. OrnpeneneHue MeIy B MUIIEBbIX )KUPaXx.

AHaIUTHYECKUN KOHTPOJIb B TEXHOJIOTHH MEPEpabOTKH KUPOB U TEXHOJIOTHH MTPOTYKTOB
nutanus. OnpeneneHue xene3a B MUIIEBBIX KUPax.

AHaIUTHYECKUN KOHTPOJIb B TEXHOJIOTHH MEePEpabOTKH KUPOB U TEXHOJIOTHH MTPOTYKTOB
nutanus. OnpeeneHue xene3a B MUIIEBBIX MPOAYKTaX.

AHaIUTHYECKUN KOHTPOJIb B TEXHOJIOTHH MEePEpabOTKH KUPOB U TEXHOJIOTHH MTPOTYKTOB
nutanus. OnpeneneHue HUTPUT-HOHOB B MSICE.

AHaIUTHYECKUN KOHTPOJIb B TEXHOJIOTHH MEePEpabOTKH KUPOB U TEXHOJIOTHH MTPOTYKTOB
nutanus. OnpenencHue xkene3a B MUTbEBOM COJIE.

AHaIUTHYECKUN KOHTPOJIb B TEXHOJIOTHH MEePEpabOTKH KUPOB U TEXHOJIOTHH MTPOTYKTOB
nutanus. OnpeneneHue cyab(paT-uoOHOB B IUTHEBOM COJIE.

AHaIUTHYECKUN KOHTPOJIb B TEXHOJIOTHH MEePEpabOTKH KUPOB U TEXHOJIOTHU MTPOTYKTOB
nutanus. OrnpeneneHue aCKOpOMHOBOM KUCIOTHI B COKaX.

AHaIUTHYECKUN KOHTPOJIb B TEXHOJIOTHH MEePEpabOTKH KUPOB U TEXHOJIOTHH MTPOTYKTOB

nutanus. OnpeseneHre 0eJIKOB B MOJIOKE.
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37. AHaIUTHYECKUI KOHTPOJIb B TEXHOJOTHUHU MTePEPabOTKH KUPOB M TEXHOJIOTHUHU TTPOTYKTOB
nutanus. OnpeeneHue xxeae3a B IOBAPEHHOM COJIH.

38. AHaMTHYECKHUI KOHTPOJIb B TEXHOJOTHUHU MTePEPabOTKH KUPOB U TEXHOJIOTHUHU TTPOTYKTOB
nutanus. OnpeeneHue xkKeae3a B MUILEBbIX TPOYKTaX.

39. AHaIMTHYECKUI KOHTPOJIb B TEXHOJOTHUHU MTepePabOTKH KUPOB M TEXHOJIOTHUHU TTPOTYKTOB
nutanus. OnpeneneHue HoauIa Kajaus B IOBAPEHHON COJIH.

40. AHaTUTHYECKUN KOHTPOJIb B TEXHOJIOTHH TIEPEPAOOTKH KUPOB U TEXHOJIOTHH MPOIYKTOB

INUTaHUA. Onpe;[eneHHe 0JIOBA B KOHCCPBUPOBAHHBIX NUIICBLIX MTPOAYKTAX.

9. IMEPEYEHB BOITPOCOB K 9K3AMEHY
3 cemecTp
1. 3agauu ¥ METOJIbl aHATUTUYECKON XUMUU. OCHOBHBIE pPa3/iesibl COBPEMEHHOM
AHAJTUTUYECCKON XUMHUM.
2. Knaccudukamnus 1 HOMEHKIATypa XUMHYECKUX U (PU3NKO-XUMHUUYECKUX METOJIOB aHAJIM3a
B COOTBETCTBHUM C pEKOMEHAAUMsIMU MEXIyHapOAHOTO COI03a TEOPETUYECKOU |
npukinagHoit xumun (MIOITAK).

3. Pexomennanuu MIHOITAK no 3anmucu npuHATHIX 0003HAYEHUH U rpaduuecKOMY MpeICTaB
JICHUIO DKCIIEPUMEHTAIbHBIX TaHHBIX.

4. 3amaun u BEIOOp MeTOJIa OOHAPYXKEHUS U UICHTU(DUKALIUN XUMHUYECKUX
coennHEeHM.J[pOOHBIN U CUCTEMATUICCKUN aHAJIU3.

5. MEKpOKPUCTAIIIOCKOIIMYECKUI aHAN3, TUPOXUMHUUYECKUN aHAIIN3 (OKpaIlliBaHUE

TJIaMEHHU,BO3TOHKA, 00pa30BaHUE TIEPIIOB).

KanenpHplil aHanu3. AHaIU3 pacTUPaHUEM MTOPOILKOB.

OcHOBHBIE CTaAMM XUMHYECKOro aHanmuza. [loxroroBka oOpasma K aHaIU3y.

[IpencraBuTenbHOCTH MPOOBI; Mpoba W OOBEKT aHanmu3a; Nmpoda W METOJ] aHaIu3a.

CriocoObl TONTy4eHHUsS! MPEACTaBUTEIbHOW MPOObI TBEPHABIX, JKUIKUX W Ta3000pa3HBIX

BemiecTB. OTOOp Mpod TOMOTEHHOTO U TETEPOTEHHOT'O COCTaBA.

8.  OcHOBHBIE CHOCOOBI TepeBoga MpoObl B (GopMy, HEOOXOAMMYIO UIs IaHHOTO BHIA
aHaJlM3a: pacTBOPEHHUE B PA3IMYHBIX Cpelax; CIeKaHWe, CIUIaBJICHHUE, Pa3joKEeHUE MO
JCWCTBUEM  BBICOKMX  TEMIIepaTryp, JaBJ€HHS,  BBICOKOYACTOTHOTO  pa3psla;
KOMOMHHpPOBAaHUE PpA3UYHBIX [PHEMOB; OCOOCHHOCTH pAa3JIOKEHUS OpPraHMYECKHUX
COCIMHECHUM.

9. OcHOBHBIE METOJIBI pa3/ICICHUS] K KOHIICHTPUPOBAHUS (METOIbI UCTIAPEHHUS, SKCTPAKIIHS,
n3buparenpHas acopOIusl, OTTOHKA (AMCTUIUISIINS, BO3TOHKA), 30HHAS IUIaBKa,
ANEKTPOXUMUYECKUE U XpoMaTorpaduueckue MeTo/bl), UX POJib B XUMUYECKOM aHaJIH3e.

10. Meroasl ocaxaeHuss U coocaxaeHud. [IpuMeHeHne HEOpPraHWYEeCKUX U OPTraHMYECKUX
peareHToB uid ocaxacHHs. KOHIEHTpUpOBaHWE MHUKPORJIEMEHTOB COOCAXKIECHUEM Ha
HEOPraHUYECKUX U OPraHUYECKUX HOCUTENSIX (KOJIJIEKTOpax).

11. Meroasl 3kcTpakiuu. TeopeTHyeckrue OCHOBBI METOMOB. 3aKOH paCHpeIesICHUS.
Knaccudukanus s3KkCTpakIIMOHHBIX MTPOLECCOB.

12.  CkopocTh 3KCTpakuMH. THIBI AIKCTPAKIUOHHBIX CHCTEM. YCIOBMSI OKCTpPaKLUH
HEOPraHMYECKUX M OpraHuveckux coenuHeHud. Ilpupoga u  xapakTepUCTHKA
9KCTPAareHTOB.

13. Meron ananu3a BelIECTBa, OCHOBHBIE XapaKTEPUCTUKH METOAO0B aHajau3a. MeToauka
aHanm3a. Bunel v sTansl aHanm3a.

14. KadecTBeHHBIN 1 KOJIMYECTBEHHBIN aHAIN3. XUMUYECKHE, (PU3NUECKHe U OMOJIOTHIECKUE
METOJIbI aHaIN3a. Makpo-, MUKpPO- U yIAbTPAMUKpPOAHAIIN3.

15. OcHoBHbIe TpeOOBaHUS K METO/IaM aHAJIM3a: Mpeen oOHapyKeHUs, n30UpaTeIbHOCTB,
CHEeU(pUIHOCTD, MPABUIBHOCTh, BOCIIPOU3BOIUMOCTb, IKCIIPECCHOCTD.

o
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38.

Tunbl aHAUTMTUYECKUX PEAKIUN U PEareHTOB.

XapakTepHucTrUKa YyBCTBUTEIILHOCTH aHATUTUYECKUX peakiuil (mpeaebHoe pa30aBieHue,
npenieiabHasi KOHLIEHTPAlUsl, MUHUMANIbHBIN 00beM IMpeeabHO pa30aBIeHHOTO pacTBOpa,
npenen  OOHapyXeHMs, TIOKa3aTelnb YyBCTBUTENbHOCTH). CnocoObl  MOBBIICHUS
YyBCTBUTEIHLHOCTU U U30MPATEIBHOCTH METOIOB.

OCHOBHBIE TUIIBI XUMUYECKHUX PEAKLIUN B AaHATUTUYECKON XUMUU: KHCIIOTHO-OCHOBHBIE,
KOMILIEKCOOOpa30BaHUs, OKHCIICHUA-BOCCTAHOBJICHHUS. VICTIONIb3yeMble MPOLIECCHI:
OCaXKJICHHE-PaCTBOPEHHE, IKCTPAKIIUS, COPOLIUSL.

KoHcTanTel paBHOBeCcHs peakUMid M IPOLECCOB: TEPMOJIMHAMHYECKAS,
KOHIICHTPAallMOHHAs U YCIIOBHAsI KOHCTAHThI PABHOBECHS.

CkopocTh peakiyii B XUMHYECKOM aHanu3e. PakTopbl, BIUSIOIME HA CKOPOCT.
Karanuzaropsl, ”HTHOUTOPHI. ABTOKATATUTHYECKUE PEAKIIHH.

Baxkneiimme opraHnueckre peareHThbl, IPUMEHSIEMbIE 111 OOHApYKEHUS U OTpeesIeHUs
MOHOB METAJJIOB, JJii MAacKMpPOBAaHMUS U JEMACKUPOBAHMS, pazjeieHus. Bo3MOxHOCTH
HCIIOJIb30BaHUSI OPTAHMYECKUX PEAreHTOB B PA3JIMYHBIX METOJAaX aHAJINA3a.

Koncranra pacnpenenenus. CTeneHb U3BICUEHUS. Y CIOBUS Pa3ICIICHUS IBYX BEILECTB.
Brnusinue pa3nuyHbix GaKTOPOB HA MPOLIECCHI IKCTPAKIIUU: 00BEM IKCTPAreHTa, YHUCIIO0
aKcTpakuui, pH cpensl u T.1.

Mertoabl BbICNIEHUS, pa3/ieNieHUs U KOHLIEHTpUpOBaHusL. Pa3aenenre conocraBUMbIX
KOJIMYECTB AJIEMEHTOB U OT/EJICHHE MaJIbIX KOJIUYECTB OTOOIBIINX.

CoBpeMeHHbIE TPEICTABICHHS O KHCIIOTaX u ocHOBaHusAX. Teopus bpencrena-Jloypu.
PaBHOBeCHE B cucTeMe KMCIIOTA - COMPSIKEHHOE OCHOBAHUE - PACTBOPUTENL. KOHCTAaHTHI
KHMCJIOTHOCTH U OCHOBHOCTH U UX ITOKa3aTelu.

Teopus lebas-Xrokkens. OOmas KOHIIEHTpaLUs 1 aKTUBHOCTh HOHOB B PacTBOpE.
Koadduunents! aktuBHOCTH. MOHHas cuia pacTBopa. BnusiHre HOHHOM CHITBI pacTBOpa
Ha K03((HUIIMEHTHI aKTUBHOCTH HOHOB.

Brruucnenus pH pacTBOpOB KUCIOT U1 OCHOBAaHU, MHOTOOCHOBHBIX KHCJIOT U OCHOBaHUH,
CMECH KHCJIOT U OCHOBAHUH.

KucnoTHbie 1 ocHOBHBIE CBOMCTBA pacTBOpuUTeel. [I[poTonuTrueckue paBHOBECHUS B
Boze. KoHcTanTa aBTonpoTosnusa.

BinstHue npupoasl pacTBOpUTENS HA CUITY KHCIIOTHI U OCHOBaHus. Husenupyrommii u
muddepeHUpyouHii 3 HEeKTh PaCTBOPUTEIS.

KucnotrHo-ocHOBHOE paBHOBECHE B MHOITOKOMIIOHEHTHBIX CUCTEMaX.

I'mnponus. KoHcTanTa U cTeneHb T'HIpOn3a.

BriBog dhopmyel 115 pacuera 3HaueHU pH pacTBOPOB CoJiel MOABEPTIIUXCS THAPOTU3Y
110 AaHUOHY.

BriBoa dhopmyel 115 pacuera 3HaueHU pH pacTBOPOB CoJel MOABEPTIIUXCS THAPOTU3Y
10 KaTHUOHY.

BriBoa dhopmyel 115 pacuera 3HaYeHU pH pacTBOPOB CoJel MOABEPTIIUXCS THAPOTU3Y
110 KaTUOHY U aHUOHY.

Bydepnbie pactBops! 1 ux cBolicTBa. Beruncienue pH OydepHbIx pacTBOpoB: OydepHbie
CHCTEMBI, COJIEpIKaIlIie CIadyIo KUCIOTY U €€ COJIb, CJIab0e OCHOBAHUE U €€ COJIb.
bydepnas emxocts. Micnonb3oBanue 0y(epHbIX CHCTEM B aHAJIH3E.

Kiaccudukanms MeTo10B KOJTUYECTBEHHOTO aHanu3a. TpeOoBaHus, MPeabsIBISIEMbIC K
peakiusM B KOJTMYECTBEHHOM aHAIH3E.

OCHOBHBIE TIOJIOKEHUSI TATPUMETPUUYECKOTO aHann3a.OCHOBHbBIE TIOHATHUS (ATMKBOTA,
TUTPAHT, TUTPOBAHHWE, TOYKA HSKBUBAJCHTHOCTH, KOHEYHAs TOYKAa THUTPOBAHUS,

MHMKATOpP, KpUBasi TATPOBAHUS, CTEIIEHb OTTUTPOBAHHOCTH, YPOBEHb TUTPOBAHUS).
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TpeGoBanus, npeabABIsIEMbIe K peaKlIUSIM B TUTPUMETPUUYECKOM aHAIIN3E.
Knaccudukanuss METOIOB THUTPUMETPHUECKOTO aHAIHM3a: KHUCIOTHO-OCHOBHOE,
OKHUCIUTEIHHO-BOCCTAHOBUTEIBHOE, OCATUTENBHOE, KOMIIEKCUMETPUUECKOE U
KOMILIEKCOHOMETPUYECKOE TUTPOBAHHUE.

OcCHOBHBIE TIPUEMbI TUTPAMETPUIECCKUX OMPECIICHUI: IPSIMOe, 00paTHOE, KOCBEHHOE
tutpoBanue. CriocoOs! onpeneneHus (OTAEIbHBIX HABECOK, ATMKBOTHBIX YacTeH).
CrocoObl  BBIpQKECHUS KOHIIGHTpAIIM B TUTPUMETPUYECKOM aHanmm3e (MOJspHas
KOHIEHTpaLKs, MOJISIpHasi KOHLIEHTPALUsl SKBUBAJIEHTA, TUTP, TUTPUMETPHUUECKUI PakTop
nepecyera (TUTP IO OINPEeIIEMOMY BEIIECTBY), OMPABOYHBIN KO PHUIHEHT).
PeakTuBbl, npuMeHsieMble B TUTPUMETpUUYECKOM aHaiu3e. [lepBUUHBIE CTaHAAPTHI,
TpeOoBaHus K HUM. PuKcaHanbl. BropudHble cTaHAapThI.
MeroablyCTaHOBIEHUSKOHEYHOMTOUKUTUTPOBAHNS(BU3yalIbHBIE,

MHCTPpYMEHTaJIbHbIE). BBl KPUBBIX TUTPOBAHUS U MPUHIUIIBI UX MOCTpoeHHs. CKauoK
TUTPOBaHUA. TOUKa S5KBUBAICHTHOCTU U KOHEYHAs! TOUKA TUTPOBAHUSI.

TumnoBble pacueTsl B TATPUMETPUYECKOM aHaiIu3e. Pacuer Maccel CTaHIapTHOTO
BeIeCTBa, HEOOXOIUMBIH JJIsl IPUTOTOBIICHUS TUTPAHTA.

Pacder koHLIEHTpaIuy TUTPAHTA MPH €r0 CTaHIApTU3alMK. PacueT Macchl U MacCOBOM
JI0JIA OIPENIEIIIEMOr0O BEILIECTBA 110 PEe3yJIbTaTaM TUTPOBAHMUSL.

KucnotHo-ocHoBHOE TuTpoBaHue. CylmHOCTh MeToAa. OCHOBHBIE PEAKIIMU U TUTPAHTHI
Meroaa. TUIbl KUCIOTHO-OCHOBHOTO TUTPOBAHUS (ALMAUMETPUSI, aTKATTUMETPHS).
WNHnnkanus KOHEYHOM TOYKH KUCIOTHO-OCHOBHOI'O TUTpOBaHus. IHAMKaTOpsl MeTO1A
KHCIIOTHO-OCHOBHOTO TUTpOBaHus. TpeboBaHuUs, IPEIbIBISIEMbIE K HHANKATOPAM.
MexaHu3M H3MEHEHUsI OKPACKHW KHUCIOTHO-OCHOBHBIX HHAMKATOPOB: HWOHHAs,
xpoModopHasi U HOHHO-XpOMOQOpHas TEOPUU HMHIUKATOPOB KHUCIOTHO-OCHOBHOTO
tutpoBanud. Murepsan pH nepexoma okpacku uHaukaropa. Iloxasarens TUTpOBaHMS
(pT). IlpaBuio BeIOOpA HHIUKATOPOB.

KpuBsie KMCITOTHO-OCHOBHOTO TUTPOBaHUs. BEIOOP MHAMKATOPOB 1O KPUBOM
TuTpoBaHus. OMIMOKH KHCIIOTHO-OCHOBHOTO TUTPOBAHUSI.

Pacuer pH Ha pa3nnuHbIX 3Tanax TUTPOBAHMS, IOCTOPEHHHUE U aHAJIN3 TUITHYHBIX
KPUBBIX TUTPOBAHMS CHIIBHOW KUCJIOTHI IIET0YbIO.

Pacuer pH Ha pa3nnuHbIX 3Tanax TUTPOBAHMS, IOCTOPEHHHUE U aHAJIN3 TUITMYHBIX
KPUBBIX TUTPOBAHUS CHIILHOTO M cTa00r0 OCHOBAHUS — KHCIOTOM.

Cxaqok TuTpoBaHus. BiusiHue BeTMYHHBI KOHCTAHT KMCIOTHOCTH WJIA OCHOBHOCTH,
KOHIIEHTPALlMX KUCIIOT WIM OCHOBAaHUM, TEMIIEpATypbl, HOHHON CUJIbI HA BEIMYUHY
CKauyKa Ha KPUBOM TUTPOBAHUA.

KucnoTHO-0CHOBHOE TUTPOBAHUE B HEBOJIHBIX cpenax. Kimaccudukaius pacTtBoputenei,
MPUMEHSIEMbIX B HEBOJHOM THUTPOBaHHM (IIPOTOHHBIE, AampOTOHHBIE). OrpaHUYeHUE
BO3MOKHOCTEH METOJIOB THUTPOBAHMS B BOJHBIX pacTBopax. [IpuMeHeHHe KHUCIOTHO-
OCHOBHOT'O TUTPOBAHHUSI B HEBOJIHBIX CPEIaXx.

THUIbI KOMIUIEKCHBIX COEMHEHUH, UCITOIB3YEMbBIX B AHATUTUYECKOU XUMUHU.

CBoiicTBa KOMIUIEKCHBIX COEIMHEHHM, WMEIOIIHNE aHATUTUYECKOE 3HAuYCHHE:
YCTOMYHUBOCTbH, PACTBOPUMOCTb, OKPACKa, JIETYy4ECTh.

CrynenyaToe KoMIuiekcooopazoBanue. GakTOPhI, BIUSIONINE HA
KOMIUIEKCOOOpa3oBaHue.

PaBHOBecusi B pacTBOpax KOMIUIEKCHBIX COeIWHEHUH. KOHCTaHTh YyCTOMYMBOCTH U
KOHCTaHTBhl HECTOMKOCTH KOMILJIEKCHBIX COeIWHEHUH, (QYyHKIMsS oOpa3oBaHus (CpenHee
JUTAaHAHOE YUCII0), PYHKIMS 3aKOMIUIEKCOBAaHHOCTH, CTETICHh 00pa30BaHUs KOMILIEKCA.
VY ciioBHBIE KOHCTAHTBI YCTOMYMBOCTH KOMILJIEKCOB.

Bnusinue xomuiekcoobpa3zoBaHus Ha paCTBOPUMOCTD COEIMHEHUH, KUCIIOTHO-OCHOBHOE
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paBHOBECHE, OKHCIUTEIbHO-BOCCTAHOBUTENBHBIN MOTEHIIMA CUCTEM, CTA0MIIN3AIIUI0
Pa3JIMYHBIX CTEIIEHEHW OKUCIICHUS 3JIEMEHTOB.

Kommiiekcomerpuueckoe TutpoBanue. CymHocTh MeToaa. TpeboBaHUs K peaKIusiM B
KomIuiekcumerpun. Knaccuukanus MeTo10B 1 UX IpUMEHEHHE.

Heoprannueckne u OpraHndecKre TUTPAHTBI B KOMIUIEKCOMeTpuH. Mcnonb30Banne
AMHMHOTIOJIMKapOOHOBBIX KUCIIOT B KOMINIEKCOHOMETPHH.

TutpaHT MeTOa, €r0 MPUTOTOBIEHHUE, cTaHAapTU3anus. [IpuMepsl IPaKTHYECKOTO
IIPUMEHEHHUs] METOJa KOMIIJIEKCOMETPUYECKOTO TUTPOBAHMSL.

CriocoObl KOMIUIEKCOHOMETPHUECKOTO THTPOBAaHUS: IMpsiMoe, 00paTHOE, KOCBEHHOE.
CeneKTUBHOCTb TUTPOBAHUS M cIIOCOOBI ee noBbleHus. [lorpemuoctu n ommoku
KOMIUIEKCOHOMETPUYECKOTO TUHTPOBAHHS.

KpuBble KOMIIIIEKCOHOMETPUYECKOTIO TUTPOBAHUS, UX PACUET U TOCTPOCHUE, aHAIIU3.
Bnustaue pa3nuuHbIX (GakTOpPOB Ha CKaYOK HA KPUBOM TUTpOBaHUA (YCTOHYMBOCTD
KOMIIIEKCOHATOB, KOHIIEHTPALMU HOHOB MeTaJlla U KoMIuIekcoHa, pH pacTBopa).
WNHaukaTopel KOMIIJIEKCOHOMETPUHM (METaNIOXPOMHBIE HMHJMKATOPBI), MNPUHLMI HX
neicTBus; TpeOOBaHUS, MPEABABISEMbIe K METAITIOXPOMHBIM HHIUKATOPaM; WHTEpPBaI
U3MEHEHMsI OKpacKd HWHAMKATOpOB. BakHelline yHHMBepcalbHblE U clieHU(pUUECKUe
METaJUIOXPOMHBIE UHIUKATOPBI.

OKHCIUTENTBHO-BOCCTAHOBUTEIIBHBIC PEAKIIUY B AHATTUTUYECKON XUMHHU.

OnexTpoaHblii moTeHnuan. YpasHenne Hepucra. CtannapTHelid U popMaIbHBII
ITOTCHIIAAIBL.

OKHUCIINTENIBHO-BOCCTAaHOBUTENIbHBIE MOTEHLIHANBI PEJOKC-TIap (PeroKC-MOTEHINABI,
JIEKTPOHBIE OKUCINUTEIbHO-BOCCTAHOBUTENIbHBIE TOTEHIIUAIIBI).

IToreHunan peakuuu (3MEKTPOABUKYIIAS CUIIA PEaKLMK). BiIusHUE 371€KTPOCTaTUUECKUX
U XMMUYECKUX B3aMMOJEHCTBUM HA IIOTEHIHAIL.

CBsI3p KOHCTaHTBI PABHOBECHS CO CTAHIAPTHBIMU MOTEHIIUAIAMH.

HanpaBnenue peakuuu OKHUCICHHS W BOCCTaHOBJICHHUs. DaKTOpbl, BIMSIOMIKME Ha
HampaBlIEHUE OKHUCIUTENIbHO-BOCCTAHOBUTENBHBIX peakuuid. [nmyOuHa mnpoTexaHus
OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIINH.

OCHOBHBIE HEOPraHWYECKHE M OPraHUYECKHE OKUCIUTENIN M BOCCTAaHOBUTEIH,
IpPUMEHSIEMbIE B aHAIIU3E.

OKuCINTENEHO-BOCCTAaHOBUTENIbHOE TUTpoBaHKe.CynHOCTh MeTona. Kitaccuduxanms
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ METOJIOB TUTPOBAHMS. YCIOBUS  IPOBEICHUS
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHOTO TUTPOBAaHMS, TpEOOBaHMS, TpEABSABIsIEMbIE K
peaKusM.

Bunpel OKHCIUTENHHO-BOCCTAHOBUTEIBHOIO TUTPOBAaHUA (TpsiMoe, oOpaTtHoe,
3aMECTUTENBHOE) U PacueThl pe3yJIbTaTOB TUTPOBAHMUSI.

WHaukaTopel  OKUCIMTENBbHO-BOCCTAHOBUTEILHOTO — TUTpoBaHusA.  Kiaccudukarus
WHIUKATOpOB (oOpaTuMble, HeoOpaTuMbIe). IHTEpBal U3MEHEHUSI OKPACKH WHIWKATOpa.
[TpumMepbl OKHCIUTETHHO-BOCCTAHOBUTEIBHBIX HHJIMKATOPOB, YacTO MPUMEHSIEMBIX B

aHanu3se (audennnamuH, GEHaHTPOJIMHOBAS KUCIO0Ta, DEPPOUH U JIp.).

KpuBbIE OKHCIUTEIBHO-BOCCTAHOBUTEILHOTO TUTPOBAHUS: PACUET, IOCTPOCHUE, aHAJIN3.
Br10op nHIMKaTOpa Ha OCHOBAHUYU KPUBOI TUTPOBAHMUS.

@DaxTOpHI, BAUAIONIME HA XapaKTep KPUBBIX TUHTPOBAHUA: KOHLIEHTPALUs HOHOB BOJOPO/IA,
KOMILIEKCOOOpa3oBaHue, HIOHHAS CUIIA.

WNuaukaTtopHble OMIMOKH OKMCIUTEIbHO-BOCCTAHOBUTEIBHOIO TUTPOBAHUS, UX
IIPOUCXOXKACHUE, PACUET, YCTPAHEHHE.

OOmiast XapakTepuCTUKa IEePMAaHIAaHATOMETPUUYECKOIO METOAa TUTPOBAHMUSL.
IIpuroroBneHue u cTaHgapTU3aLUs TUTPAHTOB. Y CIIOBUS IIPOBEACHUS ONPEACICHUN.
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OmnpeneneHre KOHEUHON TOUKHM TUTpoBaHUsl. O0JIaCTh TPUMEHEHUS.

OO1mas xapakTepuCcTHKa TUXPOMATOMETPUUECKOTO METOAa TUTpoBaHus. [Ipurorosnenue
W CTaHJapTU3aLMs TUTPAHTOB. Y CIOBHS MPOBEJECHUS onpeaesieHuid. Onpesenenne
KOHEYHOU TOYKU TUTpoBaHMs. O01acTh MIPUMEHEHUS

OO6m1ast XxapakTeprucTUKa HOTUMETPUIECKOTO, HOTOMETPHUIECKOTO METO/1a TUTPOBAHUS.
[IpuroToBnenue u cTaHgapTU3AIMA TUTPAHTOB. Y CIIOBUS IPOBEICHUS ONIPEACIICHUMN.
OmpeneneHre KOHEUHON TOUKHM TUTpoBaHUsl. O0JaCTh TPUMEHEHUS.
OobmasxapakTepuCcTUKaH0/1aTOMETPUIECKOT0,0pOMaTOMETHPUECKOTO,
HUTPUTOMETPUUECKOTO,  LIEPUMETPUYECKOrO0  THUPOBAHUS  METOJa  TUTPOBAHUS.
IIpuroroBnenue M CTaHgapTU3alUs TUTPAHTOB. YCJIOBUS IIPOBEACHUS OIPEICICHUMN.
OmpeneneHre KOHEUHON TOUKHM TUTpoBaHUsl. O0JaCTh TPUMEHEHUS.

[TonsTre o mpupoae oOpazoBanus ocankoB. Ocaaku U ux cBoiicTBa. Cxema oOpazoBaHus
ocaJka.

Kpucrannuueckne u amopdHbIE OCAIKH. YCIOBUS TOMYYCHHS KPHUCTANIMYECKUX U
amop¢HBIX ocaakoB. 'oMoreHHOe ocaxaeHue. 3aBUCUMOCTh (POPMBI OCaZKa OT CKOPOCTH
00pa30BaHMs MEPBUYHBIX YACTHUI] KX POCTA.

3aBUCHMOCTh CTPYKTYPhI OCa/IKa OT €r0 HHIUBHIyalIbHBIX CBOMCTB (PacTBOPUMOCTH,
MOJIIPHOCTH MOJICKYIT) ¥ YCIIOBUM OCXKICHHS (KOHIIEHTPAIUH OCAKIAEeMOT0 HOHA U
OcaJuTels, COJIEBOr0 cocTaBa pacTBopa u pH, Temnepatypsi).

Brnusinue pa3nuyHbix GaKTOPOB HA MOJHOTY OCAXKICHHS OCAJKOB H UX PaCTBOPEHUE.
[Tonydenue u mpomMbIBaHHE 0CAIKOB. [ [pUUUHBI 3arpsi3HEHUs 0caKa (COBMECTHOE
OCaXICHHE, COOCAXK]ICHUE, ITOCIIEYIOIIEE OCAKICHUE).

PactBopumMocTh. CrocoObl BBIpaXKECHHSI PACTBOPHUMOCTH MAaJIOPACTBOPUMBIX CHIIBHBIX
ANEKTPOUTOB. DAKTOPHI, BIUSIONIME HA PACTBOPUMOCTh OCA/IKOB: TEMIIEpaTypa, HOHHAs
CHWJIa, ICWCTBHE OJHOMMEHHOTO MOHA, PEAKIUU MPOTOHU3AINU, KOMILUIEKCOOOpa30oBaHus,
OKHCJICHUSA-BOCCTAHOBJICHHUS, CTPYKTYpa U pa3Mep YacTHlLl.

PaBHoBecue B cucreme pacTtBOp - ocagok. IlpousBeaeHue pacTBOPUMOCTH
MajopacTBOPUMOIO  CHUJIBHOTO  3JIEKTPOJMTA.  YCIOBUS ~ OOpa3oBaHHs  OCAIKOB
MaJIOPacCTBOPUMBIX CHIBHBIX JJIEKTPOIUTOB.

BnusiHue mocTOpOHHMX 3JEKTPOJMTOB Ha PACTBOPUMOCTH MaJOPACTBOPUMBIX CHIIBHBIX
ANEKTPOIIUTOB (0OABOK DJIEKTPOJIUTA C OJHOUMEHHBIM MOHOM, 100ABOK MOCTOPOHHETO
(v GEepeHTHOT0)  ANEKTPOJIUTA.  JCHCTBHE  OJHOMMEHHOTO  HOHA, PEaKIUU
MIPOTOHM3AINHN, KOMIUIEKCOOOpa30BaHUs, OKHCICHHUS- BOCCTAHOBJICHHS, CTPYKTypa U
pa3Mep 4acTHII.

Knaccudukanuss MeTo0B KauyeCTBEHHOTO aHaiau3a (ApOOHBIM W CHUCTEMATHUYCCKUU,
MaKpo-, MOJTYMHKPO-, MUKPO-, YIAbTpaMUKpoaHain3). Mcnoib30BaHNEe KaYECTBEHHOTO
aHaJIM3a B XUMUYECKOM aHAJIH3E.

AHanuTHYECKHEe pPeaKlMd U pPEeareHThbl, UCIOJb3yeMbleé B KaU€CTBEHHOM aHaJHN3e
(cnerupuueckue, CeIEKTUBHBIC, TPYIIOBLIE).

KauecTBeHHBIN aHAU3 KATHOHOB M aHMOHOB. AHAJIUTHYECKAas KJIacCHU(PUKAIUs KaTHOHOB
o TpymmaMm: cepoBojopoaHas (CynbduaHas), KHUCIOTHO-OCHOBHAs, aMMHAYHO-
dbocdarnas. OrpaHUIYEHHOCTD 000 KiIacCU(pUKAIIUU KaTUOHOB 110 rpymmam. [[poOHbIit
Y CUCTEMATUYECKUN aHAJIU3.

KucnotHo-ocHOBHas KiaccuduKkaius KaTHOHOB 10 rpymnaM. CUCTEMaTHIECKUNA aHAN3
KaTHUOHOB I10 KUCJIOTHO-OCHOBHOMY METO/Y.

AHanuTHYECKHE PEAKIIMU KAaTHOHOB PA3IMYHbIX aHATUTUYECKUX TPYIIII.

KauecTBeHHBIN aHAIN3 aHMOHOB. AHAJIUTHUYECKas KJIAacCU(UKALMg aHUOHOB MO Ipynnam
M0 CHOCOOHOCTH K OOpa30BaHUIO MaJOpPACTBOPUMBIX COEJUHEHUH, MO OKHCIUTEIHHO-
BOCCTAHOBUTEIBHBIM CBONCTBaAM.
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95. AHaJIUTHYECKHE PEAKI[MU aHUOHOB PA3JIMUHBIX aHATTMTUYECKUX Tpyni. MeTo bl aHau3a
cMecell aHMOHOB PA3IMYHbBIX AHATUTUYECKHUX TPYIIIL.

96. CymHOCTh TPaBUMETPUUECKOTO aHalu3a, MPEUMYILECTBA U HEIOCTaTKU METOJA.
Krnaccudukanns MeTo10B rpaBUMETPUYECKOTO aHATTU3A.

97. Baxwueiimue opraHuyeckie 1 HeOpraHMUeCKue ocaguTenu. TpedoBaHus, MpeIbsIBIsIeMbIe
K OCaJUTENI0, IPOMBIBHOM KHJIKOCTH.

98. OOmas cxema TpPaBUMETPUYECKOTO oOmpeaeneHus. TpeOoBaHHS K OCaKIaeMOH |
rpaBUMeTpuueckoi ¢opmam. HM3MeHeHHs cocTaBa oOcCaJka TMpU BBICYIIMBAHUM U
MpOKaIuBaHUU. PacueTsl B rpaBUMETpUYECKUX onpeaeneHusax. [lorpemnocru B
IrpaBUMETPUYECKOM aHan3e. [Ipumepbl NpakTHYECKOro NpUMEHEHUS
I'PaBUMETPUUYECKOI0 METOIA AaHATIN3A.

99. IIpuHLMIIBI BECOBBIX ONPEAEICHUNA. AHATUTUUECKUE BeChl. UyBCTBUTEIBHOCTH BECOB U €€
MaTeMaTH4ecKoe BbIpaxkeHue. MakTophl, BIUAIOIIME HA TOYHOCTh B3BEIIMBAaHU. TeXHUKA
B3BEILIMBAHMUSL.

100. OcamurensHoe TuTpoBanue. CymHOCT, MeTona. TpeOoBaHUs, TNPEIBABIIEMBIE K
peakiusiM B METOAE OKHUCIMTENbHOTO THUTpoBaHUS. Kiaccupukamuss MeTonoB
OCA/IUTEJILHIO TUTPOBAHUS.

101. AprenToMeTpusi — OCHOBBI MeTO/1a. TUTpaHTBI METOJA OCAAUTEIBLHOTO TUTPOBAHUS, UX
MIPUTOTOBJIEHUE, CTAHIAPTU3ALIMS.

102. Meton Mopa. YcioBust TATpoBaHus o MetTory Mopa.

103. Merton ®onwrapaa (THonmaHaToOMeTpust). Y CIIOBUSI TATPOBaHUS 110 MeToay Dosbrapa.

104. Merton ®asHca-XogakoBa. Y cioBUs TUTpoBaHMs 110 MeToay PasHca-XoaaKoBa.

105. KpuBbie OCaguTEeNBbHOTO THTPOBaHMs. BimsHHME pa3nudHbIX (PAKTOPOB HA CKA4YOK
TUTPOBaHMS (KOHIEHTpAlUs pPAaCTBOPOB pEAreHTOB, PAaCTBOPHUMOCTb OCaiKa H Jp.).
Crioco0b1 00HApPYKEHHUST KOHEYHOW TOYKHA TUTPOBAHUS.

106. MHIukaTOpbl METOIa OCAAUTEIILHOTO TUTPOBAHUS: OCAIUTEIIbHBIC, aJICOPOUITHOHHBIC.
YcnoBus npuMeHeHUsl ¥ BbIOOp afcOPOLIMOHHBIX HHINKATOPOB.

107. MepkypoMeTpusi — OCHOBBI METO/IA.

4 cemectp

1. Amnanutnueckuii curnan. Knaccugukanus QU3HKoO-XMMAYECKUX METOJIOB aHAIIN3A.

2. MW3mepenue aHanuTHueckoro curxana. [loHsTue XojocToi mMpoObl M ATaJoOHA.
3aBUCUMOCTh aHAJIMTUYECKOTO CUTHAJIA OT KOJIMYECTBEHHOTO COCTaBa MPOOHI.

3. Ilpuemsl onpeneneHuss HEU3BECTHOM KOHLIEHTPALMY B HHCTPYMEHTAIBHBIX METOAAX
aHanuza. MeToJ rpaiyupoBOYHOro rpaduka, METO] CTAaHIapTOB, METOJ] 100aBOK.

4. HHcTpyMeHTalIbHOE TUTPOBAHUE.

5. Merponoruyeckre XapakTepUCTUKNA HHCTPYMEHTAIBHBIX METO/IOB aHAJIN3A.

6. Krnaccudukamus ommOOK XUMHUECKOTO W (U3UKO-XUMHUYECKOTO aHaIu3a
(cucremaTuveckas, cirydanHas).

7. Cucremarnueckas omuoOKa, MPOIeHTHAs CUCTEMaTHYecKast ormroka. Mictounnku
CHCTEMaTHYEeCKHX OLIMOOK (METOJMUECKUE, NHCTPYMEHTAIbHbIC, UHUBHyaIbHbIC).

8. OueHka MPaBWIBHOCTH pE3YyJIbTaTOB KOJIMYECTBEHHOrO aHainu3a (UCMOJIb30BaHUE
CTaHJApTHBIX OOpa3lOB, aHAIU3 MCCIEIYyeMOro OOBEKTa JAPYIMMH METOJAMH, METOJ
100aBOK, METO/T yIBOCHHSI ).

9. Cayuvaiinple omuOku. HekoTOpble TMOHATHS MaTEeMaTH4YEeCKOH CTaTUCTUKH M UX
WCIIONIB30BaHUE B KOJIMYECTBEHHOM aHaynn3e. CilydaiiHas BeJIMYMHA, BapHUaHTAa,
reHepajbHasi COBOKYITHOCTb, BEIOOpKa, pacnpeaeneHne CThIOACHTA.

10. Craructuyeckas o0pabOTKa U MPEACTABICHUE PE3yIbTaTOB KOJIMYECTBEHHOTO aHAIM3A.

11.

CTaHAAPTHOE OTKJIOHEHHE.
OrneHka METOJIOB aHAJIM3a MO TMPABUILHOCTH M BOCIPOM3BOAUMOCTH. OIlleHKa
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JOMYCTUMOT'O PACXOKICHUS Pe3yIbTaTOB MapaliieIbHbIX OMpeIeIeHH.

TpeboBaHusT K METPOJIOTHUECKUM XapaKTEPUCTHKAM METOJIOB U METOJIMK B 3aBUCUMOCTH
oT o0beKkTa u 1enu aHanu3a. CrocoObl MOBBIIEHUS! BOCIIPOU3BOAUMOCTH U MPaBUIBHOCTH
aHaIM3a.

OO11as XxapakTepUCTHKA dJIEKTPOXUMHUUECKUX MeTooB. Kiaccudukanus
AIEKTPOXUMHUUYECKUX METOJO0B aHAJIK3a.

OcHOBHbIE Y3JIbI TPUOOPOB INEKTPOXUMHUECKUX METOI0B aHAIN3a. DIIEKTPOXUMUYECKUE
STYCUKH.

PaBHOBECHBIE U HEPABHOBECHBIE MIEKTPOXUMHUUYECKHE CUCTEMBI. SIBIEHUS, BOZHUKAIOIIUE
MIPU IPOTEKAHUH TOKA.

[Torentmomerpusi. Knaccudukaiums MeToA0B MOTEHIIMOMETPHUIECKOTO aHanu3a. CriocoObl
MPOBEACHUS aHAIN3a B MOTEHIIMOMETPHH.

[Tpsimast motenumometpusi. Mizmepenue norenimana. OO6paTuMbie 1 HEOOpaTUMBIE
OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIE CUCTEMBI.

DnekTpoAbl B MOTEHIMOMETPUU, UX Ha3zHaueHue. VHIMKaTOpHBIE 3JEKTPOJBI,
TpeOOBaHUs K MHANKATOPHBIM AJIEKTPOJAM.

DneKTpo bl cpaBHEHHS. TpeOOBaHUS K JIEKTPOIaM CPABHEHHUS.

[TpuHIMnI neHCTBUS 3IEKTPOHOOOMEHHBIX 1 HOHOOOMEHHBIX 3JIEKTPO/IOB.

Nonomerpust. Kitaccupukanust HOHOCETEKTUBHBIX JJIEKTPOJIOB.

DAEeKTPObl C TOMOTEHHBIMU U T€TEPOTe€HHBIMU KPUCTAJUIMYECKUMU MEMOpaHaMHu.
CTeKJISIHHBIN JIEKTPOJ, YCTPONCTBO, MIPUHLIUI PaOOTHI.

[ToTeHuman MOHOCENEKTUBHOTO 3JIEKTPOJAa B OTCYTCTBHUE TOCTOPOHHUX HOHOB U B
MPUCYTCTBUU MEIIAIOIIUX HOHOB.

OcHoBHBIE 37eKTpoxuMHUecKue xapaktepuctuku MCD. Dnextpomnas ¢QyHKUuS,

KO3 (QUIIMEHT CENEKTUBHOCTH, BPEMS OTKIIMKA, TIPEIEN ONPEISIICHUS TOTCHIINAT
ONPEIEIAIOIIEr0 HOHA.

Brei6op cuctembl 37I€KTpONOB ISl MpoBeneHUs aHanuza. llpuMepbl MpakTHUYECKOTO
MPUMEHEHUSI MOHOMETpUU: ompeneneHue pH, MOHOB HIENIOYHBIXMETAIIOB, TaJIOrC€HU-
HOHOB.

IToTreHuMOMeTpHUYECKOE TUTPOBAaHKE. MI3MEeHEHNE 3IEKTPOJHOTO TOTEHIIMATIA B IIPOLIECCE
tuTpoBaHus. CriocoObl 0OHAPYKEHUSI KOHEUHOM TOUKH TUTPOBAHMUS.

Bb160p MHIMKATOPHBIX MEKTPOAOB I XUMHUUECKHUX PEaKIMi pa3HOro THUIa: KUCIOTHO-
OCHOBHBIX, OCaX/ICHUS, KOMIUIEKCOOOpa30BaHUsl, OKHCIEHUS-BOCCTAHOBIICHHUS.
Konnykromerpusi. TeopeTrnueckne ocHOBBI MeToaa. OCHOBHBIE Y3IJIBI MPHUOOPOB.
Konaykromerpuueckas sdueika.

VY nenbHas 3IeKTPONPOBOAHOCTE. DPAKTOPHI, BIUSIOIINE HA YAEIbHYIO
ANIEKTPOIPOBOIHOCTb.

DKBUBAJICHTHAS JIEKTPONPOBOIHOCTH U MOJBUKHOCTH HOHOB, (DaKTOPHI, BIUAIOIINE Ha
SKBUBAJICHTHYIO 3JIEKTPONPOBOAHOCTD. Y paBHeHue Konbpayiia, ypaBuenue OnH3zarepa.
[Ipsimas konnykroMeTpusi. [Ipuempl HaX 0K I€HNSI HEM3BECTHOW KOHLICHTPALUH: METO/
IpagyrpoOBOYHOTO TpadrKa, pacueTHBIA METO/I.

Konnykromerpuueckoe tutpoBaHue. KpuBble KOHAYKTOMETPUUYECKOI'O THUTPOBAHUSI.
@dakTophl, BIUAIONINE HA YETKOCTh U3JIOMA HA KPUBBIX KOHAYKTOMETPUUYECKOTO
TUTPOBAHUSI.

Kynonomerpus. Teopernueckue ocHOBBI MeTo1a. 3akoH Papanes. CriocoOs
OIIpeENICHUS KOJINYECTBA JIEKTPUUECTBA.

[IpsimasikyTOoHOMETpHS U KOCBEHHAs (KyJIOHOMETPHUUECKOE TUTPOBAHHUE).

KynoHnomeTtpus npy NOCTOSHHOMTOKE U IOCTOSIHHOM IIOTEHLIMAJIE.

BHemHss 1 BHYTpEHHsIS TeHepanys KyJOHOMETPUYECKOTOTUTPAHTA.
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59.

THTpOBaHI/Ie OJICKTPOAKTUBHBIX U 3JICKTPOHCAKTHBHBIX KOMIIOHCHTOB.

OrnpeneiecHUEKOHEYHOM TOYKM TUTpOBaHUA. [IpenMyniecTBa W OrpaHHYEHHUs] METOAA
KYJIOHOMETPUYECKOTOTUTPOBAHUSI 1O CPAaBHEHUIO C JPYTMMHU THTPUMETPUUYECKUMU
METOJaMHu.

CymHocTh M OCOOCHHOCTH BOJITAMIIEPOMETPUH, KJIacCU(UKAIUS METO/O0B.
DNEKTPOXUMHUYECKUE TUEHKH.

WNHnukaTopHbIe 3J1€KTPOAbI, OJIpU3aus aekTpoaa. [IpeumyiecTa u HeJOCTaTKU
pTyTHOrO3JeKTpoaa. [I[puMeHeHne TBepabIX IEKTPOIOB.

KonnencaropHslii, MUTrpaunoHHbIi, 1uddy3uonnslii Toku. [IpeaenbHbiit

1 Py3MOHHBIUTOK.

CoBpeMeHHbIE BHIbI BOJIBTAMIIEPOMETPUU: MpsMas U WHBEPCHUOHHAsA, MEPEMEHHO-
TOKOBAs; XpOHOAMIIEPOMETPHUS C JTMHEWHOH pa3BepTKOM (ocImLIonosiporpadus).
[Tonsiporpadust. KauecTBeHHBIN aHamu3. Y paBHEHHE MOSIPOrpapUIecKOil BOJTHBI
NnbkoBuua- ['elipoBcKoro.

[Torenunan noayBonHbl. DaKTOPHI, BIUSIONINE HA BEIMYUHY NOTEHIIUAJIATIOIYBOIHBI.
KonuuecTBennsbiit ananus. YpapHenue MnbkoBruya. SIBieHUs], HCKaXarOUUE BUT
MOJIIPOTPAMM.

WNuBepcuoHHas BoJibTaMIiepoMeTpusi. MeTo1bl KOHIIEHTPUPOBAHHUSI OIIPEACIIIEMOTO
AJIeMEHTa Ha 3JeKTpoje. JlocTonHCTBa nepea JpyruMHu METOIaMHU.

AmMrniepoMerpuueckoe TUTpoBaHUe. CyITHOCTb METO/IA.

WuaukaTopHbIe 3IEKTPOIbI B aMIIepOMeTpuu. BriGop noTeHnana nHIMKaTOpHOTO
ANEKTPOAA.

AMnepoMeTpruiecKoe TUTPOBAHKUE C OAHUM U ABYMsI MOJISIPU30BAHHBIMU JIEKTPOIAMH.
Bujbl KpuBBIX TUTPOBAHUS.

OnTtuueckne Meroapl aHanmm3a. OOmui mpuHIMN Metona. Knaccudukarus onTuuecKux
METOJIOB aHaimm3a (M0 UW3y4aeMbIM OOBEKTaM, IO XapakTepy B3auMMOJCHCTBUS
ANEKTPOMArHUTHOTO  M3JIy4€HUS C  BEIIeCTBOM, [0  HCIOJIb3yeMOod  obmnactu
AJIEKTPOMAarHUTHOTO CIIEKTPA, 0 IPUPOJIE IHEPTETUUECKUX ITEPEXOIOB).
Crnektpockonuyeckrue MeTo bl aHanu3a.CuekTp 3JeKTPOMarHUTHOTO U3TyUYEeHHUS.
OcHOBHBIE THITHI B3aUMOICHCTBHUS BellecTBa ¢ n3nydeHueM. Kimaccuduxarms
CHEKTPOCKOMUYECKUX METOJIOB IO YHEPTHH.

Krnaccudukanus criekTpoCKOMMYeCKUX METOIOB Ha OCHOBE CIIEKTPa dJIEKTPOMArHUTHOTO
M3JIy4eHHs (aTOMHasl, MOJIEKYIIsIpHAasi, a0COpOIMOHHAs, SMUCCUOHHAS CTICKTPOCKOTIHS ).
Crnektpsl aroMOB. OCHOBHBIE M BO30YKIEHHBIE COCTOSIHUSI aTOMOB, XapaKTEPUCTUKH
COCTOSTHUM. DHEPreTUYECKUE MEPEXOIBI.

CrexTpsl MOJIEKYJ; UX 0COOCHHOCTH. CXEMBI 3JIEKTPOHHBIX YPOBHEH MOJICKYIIBI.
[IpencraBnenue o MOTHON SHEPTUU MOJIEKYII KaK CyMMBI SJIEKTPOHHOM, KOJIeOaTeIbHO 1
BpauaTebHOM. 3aBUCUMOCTb BUJIBI CIIEKTPA OT arperaTHOro COCTOSIHUS BELIECTBA.
MonrnekymsipHass  abcopOIMOHHast — crieKTpockonus — (cnekTpodoromerpust). CyIIHOCTD
Meroza. lIBeT u cnekTp. CBsI3b XUMHUYECKON CTPYKTYPBI COSAMHEHHUS ¢ a0COPOIMOHHBIM
CIIEKTPOM.

OcHoBHBIE 3aKOHBI cBeTonoroneHus byrepa. O0beMHEHHBIN 3aKOH CBETOMOTJIONICHUS
Byrepa-Jlambepta — bepa-bepnapa. OTKJIIOHEHHS OT 3aKOHA, UX MPUYUHBI (XUMHUYECKUE;
Temreparypa, d¢GeKTsl, O00yCIOBIEHHBIE  PAcCTBOPHUTENIEM; pacCesHUE  CBETa;
MOHOXpoOMaTu3alus u3iaydeHus). OnTudeckas IMIOTHOCTb W CBETONPOITYCKaHHUE, CBS3b
MEXIYy HUMH.

Koaddumument mnornomenus cBeta u KOIQPHUIIMEHT TMOTAICHUS — MOJSIPHBIA |
ynenbHbIi. CBS3b MEXIy MOJSPHBIM KO3(PQHUIMEHTOM MorameHus U kKod3dduuueHTom
norjomieHus ceeta. [lorsTre 00 HCTUHHOM U KaXXyIIEeMCsl MOJISIPHOM KO3 UITUEHTE
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IIOTJIOIICHM .

AHaJIUTHYECKHE BO3MOKHOCTH U METPOJIOTUYECKHE XaPAKTEPUCTUKH (POTOMETPHUECKUX
METOJIOB aHAJN3a.

CriocoObl  ompeneneHus KOHIGHTpAalMU BelecTB. V3MepeHHe BBICOKHMX, HHU3KUX
ONTHYECKUX TIOTHOCTEH (muddepeHmanpHblii METOX). AHAIM3 MHOTOKOMITOHEHTHBIX
CHCTEM.

Metoapl  aOCOPOLIMOHHOTO aHanIM3a: KOJOPUMETPUs, (OTOKOIOPHUMETPHUS,
cnekrpodoTomeTpusi. OCHOBHBIC Y31l U OOIINN IPUHIIUTT PaObOTHI MPUOOPOB
a0COPOITMOHHOM CIIEKTPOCKOIINH, METOIbI TuadparMUpOBaHHUS.

Busyanbnas konopuMerpus. MeTon cTaHIapTHBIX CEpUM, METOJ, YPaBHUBAHUS OKPACOK,
MmetoA pa3dasnenus. Ux cymmuocts. [lpumenenue B ananuse.

dotokonopumeTpus, poTornekrpokonopumeTpusi. CyImHOCTh METOAA, JOCTOMHCTBA U
HEJO0CTaTKU, IPUMEHEHHE.

KonuyectBenusiii  poromerpuueckuid ananu3. OCHOBHBIE 3Tambl M BHIOOp YCIOBHUI
dhoTomeTpuueckoro ompeseneHus: (BEIOOP (POTOMETPUYECKON peakiuy, aHATUTHYECKOU
JUIMHBl ~ BOJIHBI, KOHIIEHTPAllMM pacTBOpa W TOJIIMHBI MOIJIOINAIOIIETO  CIIOS,
MCIIOJIb30BaHUE PACTBOPA CPABHEHHS).

OmnpeneneHne KOHLEHTpALMM AHAIM3UPYEMOI'O pacTBOpa: METOJ I'PaJlyHpOBOYHOIO
rpaduka, METOJl OJTHOTO CTaHJapTa, OINpe/ejeHHe KOHLUEHTPALUU MO MOJIAPHOMY (WU
yIenbHOMY) KO3 (HUITUEHTY MoralieHus, MeTo/] 100aBOK CTaHAapTA.

Onpenenenrne KOHIEHTPALMU HECKOJIBKUX BEIIECTB ITPH UX COBMECTHOM IPUCYTCTBUU:
(dboToMeTpHUECKUIl aHANIN3 IBYXKOMIIOHEHTHBIX CMECEH.

Crnekrpodoromerpusi. CyliHOCTh METO/1a, JOCTOMHCTBA U HEJOCTATKH.

[TorpemHocTH CHEKTPOPOTOMETPUUECKOTO aHAIN3a, UX IPUPOa, ycTpaneHue. [Ipubopsr
B cIieKTpooToMeTpHu.

[Ipumenenue wmerofa CHEKTPOGOTOMETPUHM MJIsi HCCIENOBAaHUS peakuui
(KOMIUTEKCOOOPa30BaHMs, TPOTOIUTUUECKUX, arPEralii ), COMPOBOKAAIOIINXCS
MU3MEHEHHUEM CIIEKTPOB MOTJIOLIEHUS.

CriekTpooTOMETPUIECKUI aHATTN3 JBYXKOMIIOHEHTHBIX CMECEH.

CymrHocTh XpomaTorpadudecKux METoI0B aHanu3a. [loHaTre o moABMKHON U
HEMOJIBIKHOM (pazax.

Krnaccudukanus xpomarorpad@uueckux METOA0OB MO arperaTHOMY COCTOSIHUIO
MOJIBUKHOM U HETIOABIKHOMU (a3, 10 MEXaHU3MY pa3/iesiCHHs], IO TEXHUKE BHITTOTHEHHUS.
I"azoBas xpomarorpadusi. CopOEHTH M1 HOCUTENH, TpeOOBaHUS K HUM. MeXaHu3M
pasznenenus. O0macTUNIPUMEHEHHS Ta30BOI XpomaTtorpadumu.

OcHOBHBIE TEOPETUYECKHE TTOJIXO/IbI B TA30BOM XpoMaTorpaduu: Teopusi TEOPETHUECKUX
TapesioK U KuHeTuyeckast Teopusi. OCHOBHBIE TapaMeTPhl XPOMATOIPAMMBI.

Kunkoctraas xpomarorpadus. Bumel skunkoctHoi xpomarorpadun. [Ipenmymiectra
BbICOK03 () (peKTUBHOM XKUIKOCTHOI Xxpomartorpaduu (BIOXKX).

VYcnoBuss  mpoBenmeHus — Xpomarorpaduueckoro  aHanuza.  KauecTBEHHBIM |
KOJIMYECTBEHHBIN XpomaTorpaduyeckuii aHaimm3. MeTon aOCONOTHOW KaTMOpOBKH,
NPUMEHEHHE OTHOCHUTENIBHBIX TONPAaBOYHBIX KOI()(UIIMEHTOB, METOJ BHYTpPEHHEH
HOpMaJIM3alui, METO/I BHYTPEHHETO CTaHAapTa.

CyuHoCTh KHHETHYECKUX MeTOI0B. KaTtanuTuueckuil 1 HeKaTaIMTHUECKUI BapHAHTHI
KMHETUYECKUX METO/IOB; UX YYBCTBUTEIHHOCTDb U CEIEKTUBHOCTD.

Tunel UCHONMB3yeMBIX KaTaJTUTHYECKHX M HEKATAJTUTHUYECKUX PEaKIMN: OKUCIICHUS-
BOCCTAHOBJICHHSI, 0OMEHA JIUTaHJI0B B KOMILJIEKCAX, IPEBPAILLEHUS OPTaHUYECKUX
coequHeHui, poToxumuueckre u (PepMEHTATUBHbBIE PEAKILINU.

CriocoOslI onpe/iesieHns KOHIEHTPAlUu M0 JaHHBIM KHHEeTHYeCKUX u3MepeHuil. [Ipumepsr
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IMPAKTUYCCKOTI'O IIPUMCHCHMU.

81. OOBEKTHI OKpYXKAIOIIEH Cpe/Ibl: BO3AYX, IPUPOTHBIC U CTOYHBIE BOBI, TIOYBHI, JOHHBIC
OTJIOKECHUS. XapaKTepHbIe OCOOCHHOCTH U 33J1a4 UX aHaJIn3a.

82. T'eomormyeckue OOBEKTHI. AHAIM3 CHJIMKATOB, KapOOHATOB, JKEJIE3HBIX, HUKEIb-
KOOQJIBTOBBIX PY/, MOJIUMETALTUICCKUX PY/I.

83. Meramibl, CruiaBel U APYTrHe MPOAYKTHl METAJUIYPrHYECKOW MPOMBIIUIEHHOCTH.
Ompenenenne YepHbIX, [IBETHBIX, PEIKHUX, 0JaropOIHBIX METAIUIOB M aHAIN3 MX CIUIABOB.
AHanu3 HeMeTaNIMYeCKUX BKIIOUEHUH U OMpeleleHne ra3000pa3yrommx mpuMeceil B
MeTtautax. KoHTpoib MeTaurypruueckux mpou3BOICTB.

84. Heopranuueckue COeIMHEHMUs, ONPEACIICHNE B HUX OCHOBHBIX KOMIIOHEHTOB, TPUMECHBIX
1 JICTUPYIOITUX MHUKPO3JIEMEHTOB.

85. AHanu3 moYBbI HA HAJTUYUE TSHKETBIX METAJIIOB.

86. XMMHUYECKHI1 aHAIU3 3€pHA HA COJEPKAaHUE MECTUIIUIOB.

10. CAMOCTOSATEJIBHAS PABOTA OBYYAIOIIIUXCA
dopma 00yueHus  ouyHas
HazBanue pa3jienoB u Tem Buna camocTosiTeIbHOM O0bem ®opma
padoThI B yacax KOHTPOJIA
(nposepka
peutenus
3a0au,
pehepama u
op.)
Pazgen 1. O0uiue TeopeTnyeckre OCHOBBI AHATUTHYECKON XUMHUH. XUMUYECKHE METOAbI
aHaJM3a
1. Beenenne B npeamet| ITpopaboTka Y4eOHOTO 2 TECTUPOBAHUE
aQHATUTUYECKAasT  XHUMHSL. Mertonpl| MaTepuana; TOJATOTOBKa K|
paszzeneHuss M KOHLIEHTPUPOBAHUS| TECTUPOBAHUIO U DK3AMEHY.
BEIIIECTB B AHAIUTUYECKOU XUMUHU.
2. Tereporennbic  paBHOBecusi B| [IpopaboTka Y4eOHOTO 12 TECTHPOBAHUE
cucremMe 0CaJIOK-HACHIIIICHHBIN| MaTepraia; IMOATOTOBKA K KOJUIOKBUYM
pacTBop MajopacTBOPUMOTO| TECTUPOBAHUIO, MpoOBEpPKa
ANEKTPOJIUTa M HUX pOJIb B KOJUIOKBUYMY M 9K3aMEHY. peuieHus
aHAJIUTHYECKOHU xumuu.| Pemenue 3agaq. 3aJ1a4
KavecTBeHHBII1 aHaIuU3. [ToaroroBka KypCOBOM KypcoBast
paboThI pabota
3. Kucnorno - ocHoBHbIe| [IpopaboTka Y4eOHOTO 12 TECTUPOBAHUE
paBHOBecHs B AHATMTUYECKOHM| MaTepraia; IOArOTOBKA K KOJUIOKBUYM
XUMHH. TECTUPOBAHUIO, MpoOBEpPKa
KOJUTOKBHYMY M 9K3aMEHY. pereHus
Pemrenue 3agau. 3a1a4
[Toaroroska KypCOBOM KypcoBas
paboThHI paborta
4. Kowmmmekcubie  coeauHenms B| [Ipopaborka Y4eOHOTO 4 TECTUPOBAHHUE
AHAJIUTUYECKON XUMHUH. Marepuaia; IOJArOTOBKa K KOJUIOKBUYM
TECTUPOBAHUIO, MIPOBEPKA
KOJUIOKBUYMY U 9K3aMEHY. peuieHus
Pemrenue 3agau. 3a1a4
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IToaroroBka KypCOBOM KypcoBast
paboThI pabota
5.PaBHOBECME B OKHCIMTEIBHO- [IpopaboTka y4e0HOT0 5 TECTUPOBAHUE
BOCCTAHOBHUTEJIbHBIX CUCTEMAaX. Marepuaia; IMOJAroTOBKa K KOJUIOKBUYM
TECTUPOBAHUIO, MpoBepKa
KOJUTOKBUYMY U SK3aMEHY. peuieHus
Penrenue 3amau. 3a71a4
[Toaroroska KypCOBOU KypcoBas
paboThI paborta
6. KonndaecTBeHHBIN ananu3.| [IpopaboTtka y4eOHOTO 7 TECTUPOBAHUE
['paBumeTpus. Marepuajia, MOATOTOBKa K KOJJIOKBUYM
TECTUPOBAHUIO, MpoBEpPKa
KOJUIOKBUYMY U DK3aMEHY. pelieHus
Pemenue 3anay. 3amaq
IToaroroBka KypCOBOM KypcoBast
paboThI pabota
7. TutpuMerpudecKue IIpopaboTka y4eOHOTO 17 TECTUPOBAHUEC
METO/Ibl aHAJIU3a. Marepuajia, MOATOTOBKa K KOJIJIOKBUYM
TECTUPOBAHUIO, MpoBEpPKa
KOJUIOKBUYMY U 3K3aMEHY. pelieHus
Pemenue 3anay. 3amaq
IToaroroBka KypCOBOM KypcoBast
paboThI pabota
Paznen 2. UHCTpyMeHTAIbHBIE (pu3nKO-XUMHYECKHE) MEeTObl AHAJIN3A.
1. OOmas xapakTepucTUKa (Hus3.- IIpopaboTka y4eOHOTO 6 TCCTUPOBAHHE
XUMHYECKUX METOJIOB aHAJIN3A. Marepuajia, MOATOTOBKa K KOJJTOKBUYM
TECTUPOBAHUIO, MpOBEpPKa
KOJUIOKBUYMY U 3K3aMEHY. peleHus
Pemenue 3anay. 3a51a4
[ToaroroBka KypCOBOM KypcoBasi
paboThI paborta
2. DNIEKTPOXUMHYECKHE Metobl| [IpopaboTka y4eOHOTO 20 TECTUPOBAHHE
aHanm3a Marepuajia, MOATOTOBKa K KOJJTOKBUYM
TECTUPOBAHUIO, MpOBEpPKa
KOJUIOKBUYMY U 3K3aMEHY. peleHus
Pemenue 3anay. 3a51a4
IToaroroBka KypCOBOM KypcoBasi
paboThI pabora
3. Ontuueckue METO bl aHAIINU3A. [IpopaboTka y4e0HOT0 20 TECTUPOBAHUE
Marepuaia; IOJAroTOBKa K KOJUIOKBUYM
TECTUPOBAHUIO, MpoBepKa
KOJUTOKBUYMY U SK3aMEHY. perieHus
Penrenue 3amau. 3a1aq
ITogroroska KYpCOBOM KypcoBast
paboThI paborta
4. Xpomarorpaduueckue  Metonbl| [IpopaboTka y4eOHOTO 10 TECTUPOBAHHUE
aHanmsa Marepuajia, MOATOTOBKa K KOJJTOKBUYM
TECTUPOBAHUIO, MpOBEpPKa
KOJUIOKBUYMY U DK3aMEHY. peleHus
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Pemrenue 3agau. 3a1a4
IloaroroBka KypCOBOU KypcoBast
paboThI paborta

5. Kunetnueckne metons! ananmm3a. | [Ipopaborka y4eOHOTO 4 TECTUPOBAHHUE
MaTepualia;  IMOJArOTOBKA K KOJUIOKBUYM
TECTUPOBAHUIO, MpOBEpKa
KOJUIOKBUYMY Y 3K3aMEHY. peueHust
Pemenue 3amad. 3a7a4
[ToaroroBka KypCOBOM KypcoBasi
paboThI pabora

6. CoBpeMeHHOE cocrostare | [IpopadoTka y4eOHOT0 4 TECTUPOBAHUE

MIEPCIIEKTUBBI pa3BUTHSA| MaTeEpUaia;  MOATOTOBKA K

aHaTUTUYEeCKON XuMuH. OCHOBHBIE TECTUPOBAHUIO U IK3aMEHY.

00BEKTHI aHAJIH3A.

11. YYEBHO-METOJNYECKOE 1 THOPOPMAIIMOHHOE OBECIIEYEHUE

JACIATLITAHBI

a) CnucoK peKoMeHayeMoii TUTepaTyphl
OCHOBHAs

1.

Hukutuna, H. I'. AHanuTHdeckass XuMus U PU3NKO-XUMUYECKUE METOJBI aHAN3A :
yueOHMK U npakTukyMm Uit By3oB / H. I'. Hukurtuna, A. I'. bopucos, T. . Xaxanuna ;
nox penakmuedn H. I'. HukwutwHOl. — 4-e¢ m3a., mepepab. m mom. — Mocksa :
WznarensctBo Opaiit, 2020. — 394 c. — (Bricmee oOpazoBanne). — ISBN 978-5-
534-00427-4. — TexcT : anekrponHslii // OOpa3oBarensHas mnatdopma FOpaiit
[caiiT]. — URL: https://urait.ru/bcode/449690

2. Amnamutmdeckas xumus : ydeOHoe mocobue mis By3oB / A. UW. Amapues, I'. K.
Jlynenko, T. Il. Anekcangposa, A. A. Ka3zakoBa. — 2-e u3a., Uclp. U AON. —
Mocksa : M3patensctBo FOpaiit, 2021. — 107 ¢. — (Bricmiee oOpa3zoBanme). —
ISBN 978-5-534-07837-4. — Tekct : anexktpoHHslii // Obpa3oBarenbHas miaTgopma
FOpaiir [caiiT]. — URL: https://urait.ru/bcode/472049

JdonmonHuTeabpHast

1. Menwpuenko, ['. I'. Ananutudeckas XuMus U (PU3NKO-XUMUUYECKHE METOJbI aHaIu3a.

KonnyectBeHHBIN XUMHUUYeCKH aHanu3 : yueOHoe mocodue / I'. I'. Menbuenko, H. B.
IOnnukoBa ; mom penmakuueir H. B. FOnumkoBa. — KemepoBo : KemepoBckuit
TEXHOJOTUYECKUI MHCTUTYT NUIIEBON IpoMblnieHHocTd, 2005. — 104 c. — ISBN
5-89289-343-X. — TekcT : 3NMEeKTPOHHBIN // IEKTPOHHO-OMOIMOTEYHAS CUCTEMA
IPR BOOKS : [catit]. — URL: https://www.iprbookshop.ru/14351.html

2. Tpudonona, A. H. Ananuruyeckas XUMHUsS : JTaOOPATOPHBIA NMPAKTHUKyM. YdeOHOE

nocobue / A. H. Tpudonosa, 1. B. MenscutoBa. — MuHck : Beimmitmas mkodna,
2013. — 161 c. — ISBN 978-985-06-2246-4. — TeKcCT : 3NEKTPOHHBIH //
OnexktpoHHO-OnbMoTeunas cucremMa IPR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/24051.html

3. Hukutmna, H. I'. Ananutudeckas XuMus U (PU3UKO-XUMHUYECKUE METO/bl aHAIH3a :

dopma

yueOHUK U npakTukyM 1yt By3oB / H. I'. Hukurtuna, A. I'. bopucos, T. . Xaxanuna ;
nox penakmuedr H. I'. HukwutwHOl. — 4-e¢ m3a., mepepab. m mom. — Mocksa :
NznarensctBo FOpaiit, 2020. — 394 c. — (Bsicmiee obpa3zoBanue). — ISBN 978-5-
534-00427-4. — Texkcrt : anexkTpoHHBIHN // OOpa3oBatenbHas argopma KOpaiit
[caiiT]. — URL: https://urait.ru/bcode/449690
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MHUHHCTEPCTBO HAYKH M BbICIIEro oOpa3oBanus PO o
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®-Paboyast nmporpamma JUCLHUIIIIHHBI

yueOHO-MeTOoAn4ecKast

1. Bbpeiackux I'. T. Amnanutudeckas XUMHsS:  METOJMYECKHE  yKa3aHUs  Jid
CaMOCTOSITENTLHOM ~ pabOThl  CTYIEHTOB 2 Kypca DJKOJOTHYecKoro (¢akyinbTera
HanpasieHus: noarotoBku Oaxanaspuat 04.03.01 — Xumus / I'. T. bpeackux; Yal'V,
NUMDudK. - Yapsuosck : Y'Y, 2019. - 3arn. ¢ skpana; HeonybiukoBaHHBIN pecypc. -
OnektpoH. TekctoBele paH. (1 daitm : 1,06 MB). - Tekcr : 2JIeKTpPOHHBIN.
http://lib.ulsu.ru/MegaPro/Download/MObject/6987

CornacoBaHo:

Cneunanuer peaywnii  Cranonsuukosa JL P./ %z 222 S, 05 0 T
HomxunocTs corpyanuka HB ®HO noanuch jara

0) mporpaMMHoe obecrneyeHue
1. Microsoft Office
2. OC Windows Professional
3. Agtmnaarunat BY3

B) IIpodeccuonanbHbIe 6a3bl JaHHBIX, HH(POPMALMOHHO-CIIPABOYHbIE CHCTEMBI
\endash JIEKTPOHHO-0UOJIMOTEYHbIE CHCTEMBbI:

Hudporoii obpazoBaTenbHbIil pecypc IPRsmart : snexTpoHHO-0MOIMOTEYHAS crcTEMA :
caiit / OOO Kommnanus «A# IIu Ap Menuay. - Caparos, [2023]. — URL: http://www.iprbookshop.ru.
— PexxuM focryna: [uist 3aperucTpup. Moab30BaTeiiel. - TeKCT : 3JIEKTPOHHBIM.

OGpasopatenbhas mnargopma FOPAUT : o6pasoBaTenbHBIA pecypc, dIEKTPOHHAs
oubamoreka : caiit / OO0 Dnekrponnoe n3aarensctBo «FOPAUMT». — Mocksa, [2023]. - URL:
https://urait.ru. — Pexxum mpoctyna: Juis 3aperucTpyp. monb3oBateneil. - TeKeT : 3JeKTPOHHBIH.

baza manHbIX «OnexktponHas Oubnmoreka TexHumdeckoro BY3a (OBC «KoncymbraHT
CTyJIEHTa») : 3JeKTpOHHO-OMOnmoreunas cucrema : cat / OOO «llomurexpecypc». — MockBa,
[2023].

— URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexum pgocTyna: ansi 3aperucTpup.
[I0JIb30BaTeNeH. — TEKCT : AJEKTPOHHBIN.

OBC Jlansb : snekTpoHHO-O0MOMMoTeuHas cucrema : cadt / OO0 3BbC «Jlanby». — CaHKT-
[TerepOypr, [2023]. — URL: https://e.lanbook.com. — Pexum gocryma: s 3aperucTpup.
[I0JIb30BaTesel. — TEKCT : IJEKTPOHHBIN.

OBC Znanium.com : 31eKTpoHHO-OMOMMOTEUHass cuctema : cat / OO0

«3Hanuym». - Mocksa, [2023]. - URL: http://znanium.com . — Pexxum pgocrtyma : nis
3apPETUCTPUP. MOJIb30BATENEH. - TEKCT : ANEKTPOHHBIN.

— KoncyastantIliaoc [ DnekTpoHHBIN pecypc]: cipaBodyHas mpaBoBas cuctema. / 000
«Koncynprant [Tntoc» - DnekTpoH. naH. - Mocksa : KoncynsrantlIimtoc, [2023].

— ba3bl JaHHBIX EPUOANYECKUX U3TAHMI:

eLIBRARY.RU: nayunas onektpoHHass Oubnmoreka : caidt / OOO «Hayunas
DOnextponHas bubmmoreka». — Mocksa, [2023]. — URL: http://elibrary.ru. — Pesxum goctyna : ans
aBTOPU3. II0JIb30BATENIEH. — TEKCT : 3JIEKTPOHHBII

OnektpoHHass Oubnmuorexka «M3matenbckoro aoma «I'pederHukoB» (Grebinnikon) :
anekTponHas 6ubmoreka / OO0 U/ «I'pebennukony. — Mocksa, [2023]. — URL: https://id2.action-
media.ru/Personal/Products. — Pexxum goctyna : i aBTOPH3. IOJIb30BaTENEH.

— TekerT : ANEeKTPOHHBIN.

4. @enepanbHas rocyrapcrpeHHasi uHpopmanuoHHas cucrema «HanuonaabHas
3JIEKTPOHHAsi OM0JMoTeKa» : dJIeKTpoHHas Oubnmoreka : caiit / ®I'BY PI'b. — Mocksa, [2023].
— URL: https://H36.pd. — Pesxxum moctyna : mjist mop3oBaresieit HayuyHoi ounbmuoTexu. — TekcT :
JJIEKTPOHHBIN.

5. Poccuiickoe oopa3zoBanue : dhenepanbubiii moptan / yupenurenb OI'AY «DULITO.
— URL: http://www.edu.ru. — TexkcT : 23I€KTpOHHBIH.
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6. DaexTponHHas OudauoTeyHas cucrema Yal'V : moaynb «QnekTpoHHas OMOIHOTEKa
ABUC Mera-ITPO / OO0 «/lata Dxcnpeccy. — URL: http:/lib.ulsu.ru/MegaPro/Web. —
Pexxum noctyna : i nojbp30BaTeneld HayqHoi OMOIMoTeKu. —TeKCT : 3JeKTPOHHBIMH.

Havanpauk YnpasineHuss nHQOpPMaIMOHHBIX W
TexHojoruil u renekommynukauuid ILI1. Bypaun A4 15.05. 2023

12. MATEPHAJIBHO-TEXHUYECKOEOBECHHEYHEHUE INCHUIIJINHBI:

Aynutopuu U IPOBEIEHUS JIEKIHA, CeMUHAPCKUX 3aHATHUH, JJISBBIITOTHEHUS

71a00paTOPHBIX padOT M MPAKTHUKYMOB.

AyIUTOpUN YKOMIUIEKTOBAHBI CHICIIMATM3UPOBAHHON MeOEIbI0, YIeOHOM TOCKOH.

AyIUTOpUUATISIPOBE ICHISIIEKIIUI000PY10BAaHBIMY I TUME TUHHBIMOOOPY/I0BAHHEM TSI

mpenocTaBiieHus: HHGOpMaIK OOIBIION ayAUTOPHUH.

[TomemeHust A1 CAMOCTOSTENLHOM paOOThI OCHAIIEHBI KOMITBIOTEPHOU TEXHUKOU C

BO3MOXKHOCTBIO MOJIKIIIOUEHUS K ceTH «HTepHeT» n obecnieueHneM J0CTymna K 3JeKTPOHHOM

nH(pOMAIMOHHO-00pa30BaTEeNBLHOM cpeie, HIEKTPOHHO-ONOINOTEYHON CHCTEME.

13. CHEIIMAJIBHBIE YCJIOBUSA AJIS1 OBYYAIOIIIUXCSA C
OI'PAHUYEHHBIMHA BO3MOKHOCTSAMU 310POBbS
B cinyuae HeoOXOAMMOCTH, OOYYalOIIUMCS W3 4YHCIa JHI C OrPaHMYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbsSI (IO 3asBIICHUIO OOYYaIOIIErocs)) MOTYT IpeajaraTbCs OJHU U3
CIIEYIOIINX BApUAHTOB BOCHPHSTHS HWHGOpPMAMM C YYETOM WX HHAWBHIYaTbHBIX
MCUX0(U3NIECKUX OCOOCHHOCTEH:

— JUIsl JIUI] C HApYyIIEHUSMU 3pEHUs: B Me4aTHOM (opme yBEIMYEeHHBIM HIpU(TOM; B
(dbopme PIEKTPOHHOTO NOKyMeHTa; B dopme ayauodaiina (rmepeBos y4eOHBIX MaTepUaioB B
ayaunodopmar); B meyaTHOH (opme Ha si3bike bpaiins; nHAMBHIyalbHbIE KOHCYJIBTAIlUU C
MpUBJICYEHUEM TU(IIOCYPIOTIEPEBOAUNKA; UHIUBUyaIbHbIE 3aJaHUS M KOHCYJIbTALIUU;

— 7S JIMI C HapyUIeHMSIMHM CiIyXa: B medaTtHoil ¢opme; B (opme 37IEeKTPOHHOIO
JOKYMEHTA; BUACOMATEPHUAIIbI C CYOTUTpaMU; UHAUBHUIYyAIbHBIEC KOHCYIIBTALUN C
MIPUBJICYEHUEM CYpIOTIEPEBOAUNKA; NHIUBUIYaTbHbIC 3aJaHUS U KOHCYJIbTAIlUY;

— JUIsL UL C HapyIICHUSIMU OTOPHO-ABUTaTENIbHOIO ammapaTta: B meyaTHOUW ¢opme; B
dopmMe SIEKTPOHHOTO JOKyMeHTa; B ¢opMme ayauodaiina; WHAWBUAYAIbHBIC 3alaHUs |
KOHCYJIbTaIl1H.

Pazpabotunk noueHt  bpemckux I'.T.

OJITUCH JIOJDKHOCTD DdUO
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a) CniucoK peKoMeHyeMOoi JIuTepaTyphbl
OCHOBHAasl

1.

Hukutuna, H. I'. Ananutideckas Xumus 1 GU3MKO-XMMHUYECKHE METO/IbI aHAIN3A
yueOHUK 1 pakTuKyM Juist By30B / H. I'. Hukutuna, A. I'. bopucos, T. U. Xaxanuna
; mox pemakuuerd H. I'. Hukutunoit. — 4-e usn., nepepad. u gomn. — Mocksa :
NznarensctBo FOpaiit, 2020. — 394 ¢. — (Bricmee obpazoBanue). — ISBN 978-
5-534-00427-4. — Texct : anekrponnsii // OOpa3oBatensHas muardopma FOpait
[caiir]. — URL.: https://urait.ru/bcode/449690

AHanuTHueckas XuMmus : ydeOHoe mocobue s By3oB / A. U. Amapues, I'. K.
Jlynenko, T. I1. AnekcanapoBa, A. A. KazakoBa. — 2-¢ u3a., UCIp. U JOI. —
Mocksa : UznarensctBo FOpaiit, 2021. — 107 ¢. — (Boicmiee oOpa3zoBanue). —
ISBN 978-5-534-07837-4. — Tekct : onekTpoHHbIi // OOpa3oBareiabHas
iatdopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/472049

JlonojiHuTEbHAS
1. Menbuenko, I'. I'. Ananutrueckast Xumust 1 GU3NKO-XUMHUECKUE METO bl aHATTU3A.

KonnuecTBeHHbli XuMudeckuil ananus : yueOnoe nocobdbue / I'. I'. Menpuenxo, H.
B. IOnnukoBa ; nox penakuueit H. B. IOnnukoBa. — Kemeposo : KemepoBckuii
TEXHOJOTHYECKHUI MHCTUTYT MUILEBOM MpoMblieHHocTH, 2005. — 104 ¢. — ISBN
5-89289-343-X. — Tekcr : 2NeKTPOHHBIH // DIEKTPOHHO-OMOIMOTEYHAs CUCTEMa
IPR BOOKS : [caiit]. — URL.: https://www.iprbookshop.ru/14351.html

2. Tpudonosa, A. H. Ananurnyeckas Xumus : J1a00paTOPHBIA MPAKTUKyM. Y4ueOHOE

nocobue / A. H. Tpudonosa, M. B. MenbcutroBa. — MuHCK : Beinmiimas mkoa,
2013. — 161 c. — ISBN 978-985-06-2246-4. — TeKcT : 31eKTPOHHBIH //
OnekTpoHHO-Onbnnoreunas cucrema [IPR BOOKS : [caiiT]. — URL:
https://www.iprbookshop.ru/24051.html

3. HI/IKI/ITI/IHa, H.T'. Ananmutrdeckas XuMus U (1)I/I3I/IKO-XI/IMI/I‘IGCKI/IG MCTOAbI aHAJIn3a :

yueOHUK 1 TpakTUKyM Juist By30B / H. I'. Hukutuna, A. I'. Bopucos, T. . Xaxanuna
; moa pemakuuer H. I'. Hukutunoit. — 4-e u3n., nepepad. u gomn. — Mocksa :
WznatenserBo HOpaiit, 2020. — 394 ¢. — (Bricmiee oopazoBanue). — ISBN 978-
5-534-00427-4. — Texct : anekTpoHHbIi // OOpa3oBatenbHas miaatdopma FOpait
[caiiT]. — URL.: https://urait.ru/bcode/449690

yueOHO-MeTOoAn4ecKas

1.

bpeiackux I'. T. AnanuTuyeckas XuMHS: METOJMYECKHE YKa3aHUS JUis
CaMOCTOSITENIbHOW palbOThl CTYJIEHTOB 2 Kypca 3KOJIOTHYECKOro (¢axyiabTera
HanpasiieHus: noAarotoBku OakanaBpuar 04.03.01 — Xumus / I'. T. BpbiHCKUX;
Val'y, HUMOBOu®K. - VupsunoBck : VYal'V, 2019. - 3arn. ¢ 53kpaHa;
HeonybnukoBaHHBIN pecype. - DnekTpoH. TekcToBbie aaH. (1 daiin : 1,06 Mb). -
Tekcrt : anexrponnsiii._http://lib.ulsu.ru/MegaPro/Download/MObject/6987
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IIpogheccuonanvhuvle 6a3vl OAHHBIX, UHDOPMAYUOHHO-CNPABOYHBLE CUCTHEMDBL

1. D/1eKTPOHHO-0UOJINOTEYHbIE CUCTEMBbI:

1.1. [Tucdposoit oO6pazoBatenbHbIl pecypc IPRsmart : anexTpoHHO-0MOIMOTEYHAs cucTeMa :
caiit / OOO Kommnanus «Aii [1Tu Ap Menuay. - Caparos, [2024]. — URL: http://www.iprbookshop.ru.
— Pexkum octyna: Ji1s 3aperucTpup. mnosib3oBareneil. - TEeKCT : 3JeKTPOHHBIH.

1.2. O6pasoarensbHas miatrpopma FOPAMT : oGpasoBaTenbHbll pecypc, SIEKTPOHHAs
oubmmoteka : caiit / OO0 Dnekrponnoe mzaarenbctBo «FOPANMT». — Mocksa, [2024]. - URL:
https://urait.ru . — Pesxum goctyna: 1uist 3aperucTpup. Moib30BaTeliei. - TeKCT : 3eKTPOHHBIH.

1.3. baza manubIx «OnekTpoHHas OuOmmoteka TexHudeckoro BY3a (ObC «KoHcynbraHT
CTYIEHTa») . 3JIEKTPOHHO-OnOmmoreynas cucrema : cat / OOO «Iloaurexpecypc». — Mockaa,
[2024]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexxum mocTyna: Iist 3aperucTpup.
oJIb30BaTeneil. — TeKCT : AIeKTPOHHBIN.

1.4. KoHcynbTaHT Bpada. DJIEKTPOHHAS MEIUIMHCKas OMOIMoTeKa : 0a3a JaHHBIX @ CalT /
OOO «Bpicmias 1mKoja OpraHu3ald M YIOPaBJICHUA 3JIpaBOOXpaHeHUEeM-KOMIUIEKCHBIM
MEIMIIMHCKUI KoHcanTuHr». — Mocksa, [2024]. — URL: https://www.rosmedlib.ru. — Pexum
JOCTyMa: JIJIsl 3apPETUCTPUP. Moyb3oBareneil. — TeKCT : 3IeKTPOHHBIN.

1.5. Bonbimiast MeTMIIMHCKAst OMOIMOTEKA : AJIEKTPOHHO-OMOIMoTeYHast cuctema : caiit / OO0
«bykam». — Tomck, [2024]. — URL: https://www.books-up.ru/ru/library/ . — Pexxum moctyna: mis
3apPErUCTPUP. MOJIb30BaTENEH. — TEKCT : JIEKTPOHHBIN.

1.6. ObC Jlans : anexkTpoHHO-OMONMHMoTeuHas cuctema : cailt / OO0 DbC «Jlanby». — CaHKT-
[TerepOypr, [2024]. — URL: https://e.lanbook.com. — Pexum poctyma: i 3aperucTpup.
nosb30BaTesnen. — TeKCeT : 2JIEKTPOHHBIMN.

1.7. OBC Znanium.com : 35eKTpoHHO-OnOIMoTeyHas cucrema : cat / OO0 «3HaHUyMY. -
Mockga, [2024]. - URL: http://znanium.com . — Pexxim ocTyma : uis 3aperucTpup. MoJIb30BaTEICH.
- Tekcr : 3neKTpOHHBIM.

2. KoncyabrantIlinioc [DnexkTpoHHBIN pecypc]|: cnpaBoyHasi mpaBoBas cuctema. / OO0
«KoncynpranT [nrocy» - DnektpoH. naH. - Mocksa : Koncynsrantllinroc, [2024].

3. eLIBRARY.RU: nayuynas osnektponHas Oubnuoteka : caiitr / OOO «Hayunas
Onekrponnas bubmmoreka». — MockBa, [2024]. — URL: http://elibrary.ru. — Pexxum noctyna : mis
aBTOpU3. NOJIb30BATENIEN. — TEKCT : AIEKTPOHHBIN

4. DenepanbHas rocyaapcTBeHHass uHdopmamuoHHasi cucrema «HammoHanbHas
IJIEKTPOHHAsI OMOJIMOTEKA» © DJIeKTpOoHHAs oubmuoTeka : caiit / ®I'BY PI'b. — Mockga, [2024]. —
URL: https://u36.pd. — Pesxxum noctyma : ajis moib3oBaTesield HaydHOW OMOMmMoTeku. — TekcT :
JJIEKTPOHHBIN.

5. Poccuiickoe oopa3zoBanme . denepanbHbiii moptan / yupeautens OTAY «DOUILTO». —
URL: http://www.edu.ru. — TekcT : 3IeKTPOHHBIN.

6. DaexkTpoHHasi 6ubaHoTeyHass cucrtemMa Yal'y : Monyns «DJIeKTpoHHas OMOIHMOTEKa»
ABUC Mera-TITPO / OO0 «Jlarta Dxcmnpecc». — URL: http:/lib.ulsu.ru/MegaPro/Web. — Pexum
JIOCTYTIA : JUIsl TIOJIb30BaTeNield HaydHOU OMOIMOTEKH. — TEKCT : AJIeKTPOHHBIH.
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