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O0mme moJioKeHus

Pe3ynpTaToM ocBOCHMS y4eOHON AUCIUIUIMHBI SIBJISIETCS 3HAHUE TEOPETUYE-
CKHUX OCHOB aHaJIMTUYECKON XMMUU, yMEHUE OOOCHOBAHHO BHIOMpPATh U MpPAKTHYE-
CKA NPUMEHSATh HamOoJiee paclpOCTPAHEHHbIE METO/Abl XMMUYECKOIO aHallu3a,
BBIITOJIHATH KAYECTBEHHBIE PEAKLIMH HAa KATHOHBI U AHUOHBI PA3JIUYHBIX aHAJIUTH -
YECKMX TPYIII; NMPOBOAUTHh KAYECTBEHHBIM M KOJIMYECTBEHHBIM aHAIN3 BELIECTB
HEU3BECTHOI'O COCTaBa JUIsl pEeLIeHMsI TPO(PECCUOHANIBHBIX 3a/1a4.

1. Pe3yabTaThl 0CBOCHHS YUeOHOI JUCHUIIUHBI «OCHOBbI AHAJIUTHYE-
CKOM XUMHMW», MOAJIeKALME TPOBepKe HA TU(PepeHUUPOBAHHOM 3a4eTe

1.1 B pesynbrate arrecTanuu no yuyeoHon qucuurianHe « OCHOBBI aHATUTH -
YECKOW XHMHUHU» OCYIIECTBISETCA KOMIUIEKCHAs MPOBEPKa CIEAYIOIIMX yMEHHH,
HABBIKOB Y 3HAHMIA:

PesyabTaTsl 00yyeHust
(ocBOEHHBbIE YMEHUS,
YCBOCHHbIE 3HAHMS)

IMoka3aTeu OLIEHKH pe3yJbTaTa

B pe3yabrare ocBOeHHMs AUCHUILIMHBI 00Y-

YA U Cs J0J5KeH YMeTh:

000CHOBAaHHO BBIOMPATH METO/IbI AaHAIN3A;

Opuentupyercs 1 000CHOBAaHHO BBIOMpa-
€T ONTHUMAJBHBIE METOIbl XHMHYECKOTO
aHaJM3a

MOJIL30BAThCSA ANIapaTypoil U MprOOpaMHu;

HMeeT HaBBIKM WCHOJB30BaHUS ammapa-
TYpBl U IPUOOPOB I MPOBEACHUS XHUMU-
YECKOT0 aHaInu3a

IIpOBOOUTDH HCO6XOI[I/IMBIG PacCyYeCThl;

CnocoOeH K TpOBEICHUIO HEO0OXOIUMBIX
pacueToB

BBIIIOJIHATE KAa4YCCTBCHHBIC PCAKIHWMHM Ha Ka-
THUOHBI U AaHWOHBI PAa3/IMYHBIX AHAJIUTUYCCKUX

rpyn;

Paznuuaer OCHOBHBIC AHAJIUTUYCCKUC
KJ'IaCCI/I(i)I/IKaHI/II/I HOHOB M KaTHOHOB, CIIO-
coOeH BBINOJIHATE KauyeCTBEHHBIE pcak-
UM Ha KAaTHOHbI M aHHWOHBI PA3JINMYHBIX
AHAJIUTUYCCKUX I'PYIIIT

IIpOBOAUTDH KauyeCTBEHHBIM aHallu3 BEIECTB

HCU3BCCTHOI'O COCTaBa,

Croco0OeH K IMPOBCACHNUIO KaUCCTBCHHOI'O
aHaJIn3a BCIICCTB HCU3BCCTHOI'O COCTaBa

® [IPOBOJUTDH KOJINYECTBECHHBIN aHalIu3 BCIICCTB,
HCIIO0JIb3Ysl OCHOBHBIC MCTOJAUKH aHAJIUTHYC-

CKOM XUMHHU.

Crocoben IMPOBOAUTD KOJIMYECTBECHHBIHN
aHaJIn3 BCIICCTB, HCIIOJIb3ysd OCHOBHBIC
METOJUKHU aHAJTUTHYECKON XUMUHU

B pe3yabTare 0cCBOCHUSI TUCHHUILIMHBI 00Y-
YA Ccs J01KeH 3HATh:

TCOPCTUYICCKHUEC OCHOBBI aHAJUTUYECKON XU-

MHH,

Braaneer TCOPCTUYCCKNMHU OCHOBAMHU aHa-
JIMTUYECKOM XUMUHU

) (1)YHKI_[I/IOHaJ'IBHOI\/’I 3aBUCUMOCTH MCKIAY
CBOMCTBAaMH U COCTaBOM BEIIECTB M HUX CHC-
TEM; O BO3MOXHOCTAX €€ HCIIOJIb30BaHUsA B

XUMHWYCCKOM aHaJIN3€C,

3HakOM ¢ (QYHKIMOHAJIBHOM 3aBUCHUMO-
CTBIO MEXIYy CBONCTBAMH M COCTaBOM
BEIIECTB M UX CHCTEM; CIIOCOOEH HCIIOJIb-
30BaTh €€ BO3MOXKHOCTH B XHMHYECKOM
aHaJIn3e




0 crneuu(puIeckux 0CoOEHHOCTSIX, BO3MOXK-
HOCTSIX, OTPAaHUYEHUSX U B3aUMOCBSI3H pa3-
JUYHBIX METOJIOB aHAJIN3A,

3HaKOM €O crenupUIecCKUMH 0COOEHHO-
CTAMH, BO3SMOXHOCTAMHU, OI'PAHUUCHUAMU
U B3aUMOCBA3AMH pPa3JIMYHbIX MCTOJOB
aHanm3a

IpaKTHYECKOe MPUMEHEHHE Hauboee pac-
MIPOCTPAHEHHBIX METOJIOB aHAIIN3A;

CriocobeH K MpaKTUYECKOMY MpUMEHe-
HUIO HanOoJee pacpoCTPaHEHHBIX METO-
JIOB aHAJIM3a

AHATUTUYCCKYIO KJIACCU(UKALINIO KaTHOHOB
M aHHOHOB;

Paznuuaer aHanuTHMyeckue TIpynIbl Ka-
THOHOB Y AaHHOHOB

HpaBI/IJIa HpOBeI[eHI/IH XUMHUYCCKOT'O aHaJIn-
3a;

3HaKOM C [paBHUJIaMH IMPOBCACHUA XWUMU-
YCCKOro aHajiu3a




e MeTOJbl OOHApPYKEHUS U pa3ieeHUs die- [TpumeHsieT MeTo 16l OOHAPYKEHUS U pa3-
MEHTOB, YCIIOBHSI UX IIPUMEHEHNS, JICJICHUS DJIEMEHTOB, YCJIOBHUS UX IpUMe-
HECHMS
e OCHOBHBIE XapaKTEPUCTUKH KAa4ECTBEHHOro | Pazimmyaer OCHOBHBIE XapaKTEPUCTUKHU
METO/1a aHAJIN34; Ka4eCTBCHHOI'O0 METO/1a aHaIU3a
e OCHOBHBIE XapaKTEPUCTUKH KOJIMYECTBEHHO- | Paznm4aer OCHOBHBIE XapaKTEPUCTHKH
ro METOJIa aHAJIN3a; KOJIMYECTBEHHOI0 METO1a aHAJIN3a
e TIpaBUMETPUYECKHE, TUTPUMETPUUECKUE, ON- | 3HAKOM C METOJMKON IPOBEIACHUS IPaBU-
TUYECKHE, DJIEKTPOXHUMHUYECKHE METOAbl | METPUYECKUX, TUTPUMETPUUECKHUX, ONTHU-
aHanusa. YECKHUX, JJIEKTPOXMMHUYECKHX METOJOB
aHaum3a

2. OueHKa 0CBOEHHS TEOPETHYECKOT0 Kypca y4eOHOH I CUMIJIMHBI
«OCHOBBI AaHAJTUTHYECKON XMMHUI»

OCHOBHOW IICJIBIO OIEHKH TEOPETHYECKOTO Kypca YYeOHOW JTUCITUTUIMHBI
SBJIICTCS OLICHKa yMEHHMH M 3HaHWH. OIleHKa TEOPETHYECKOro Kypca y4eOHOU
JUCITUIUTMHBI OCYIIECTBIIICTCS C MCIOJIb30BAHUEM CIICAYIONUX (OPM U METOJIOB
KOHTPOJIS:

- TeKYIIHA KOHTPOJIb — OTPOC YCTHBIN M MUCbMEHHBIN, HAOI0IEHUE W OIICHKA BBI-
TIOJTHEHMSI TAOOPATOPHBIX 3aHSITHIA;

- pyOEXHBII KOHTPOJIb — KOHTPOJbHAsT paboTa/ OlleHKa BBITOJIHCHUS WHIUBUIY-
QJIBHBIX TBOPYECKUX 3a/IaHUMH;

- TPOMEXKYTOYHAs aTTecTarus — qudGepeHITMpOBaHHBIN 3a4eT.

JuddepeHnnpoBaHHBIN 3a4eT MPOBOIUTCS B CPOKH, YCTAHOBIIEHHBIC y4e0-
HBIM TUTAaHOM, U OTIPEJIeNIIEMbIC KaJleHJapHBIM YIeOHBIM rpadkoM 006pa3oBaTesb-
HOT'O TIpoIiecca.

3.1. 3apanus 1J151 OLEHKH OCBOeHUsI pa3iena 1
«TeopeTnyeckre 0OCHOBbI AHAJIMTHYECKOM XUMHUID)

CTyaeHT J0/1KeH:
3HATh:

— TCOPCTHUYCCKUC OCHOBBI aHAJIMTUYECKOM XUMUU,

— 0 (YHKIIMOHAJIBHOW 3aBUCHMOCTH MEXIy CBOMCTBAMHU U COCTABOM BEIIIECTB
U UX CUCTEM;

— O BO3MOXXHOCTAX €€ HUCIIOJIb30BaHH B XUMHWYCCKOM aHAJIN3C,

— crenuduIecKre 0COOEHHOCTH, BO3MOKHOCTH U OTPaHUYCHHS, B3AMMOCBSI3h
Pa3IUYHBIX METOJI0B aHAJIH3a,;

— TMPaKTHUYECKOE MPUMEHEHHUE HanboJee pacCIpoCTPAaHEHHBIX METOJJOB aHAJIH-
3a;

— AHAJMTUYECKYIO KJIacCU(PUKALINIO KATHOHOB U aHHOHOB;

— TIpaBuUJIa IPOBEICHUS XUMHYECKOTO aHAIIN3a;

— METOJIbl 0OHAPYKEHUS M Pa3IeJICHHS FJIEMEHTOB, YCIOBHS X IPUMCHEHUS.
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yMeThb:
— 000CHOBaHHO BBIOUPATHh METO/IbI AHAJIN3A;
— TIPOBOAUTH HEOOXOAUMBIC PACUECTHI.

Bonipocsl 1yist caMOKOHTpOJIA:

AnanuTtndeckas XuMus Kak Hayka. Ee 3agaun u mpoGiieMsl.
AHanuTH4ecKue peakuuu U TpeOOBaHUs K HUM. AHAJTUTUYECKUN CUTHAL.
Urto Takoe npenen oOHapyKeHUs ?

UTO NOHMMAIOT O] YyBCTBUTEIBHOCTHIO AHAJTUTUYECKOWU PEAKIIMU?
Crneunduueckue u u36MpaTeabHble aHATUTHUYECKUE PEAKIIUU U PeareHThI.
JpoOHbIii U cucTeMaTnyecKkuid aHaiau3. [ pynmnoBoil peareHT: onpeaeseHue,
MEXaHU3M U yCIIOBHS AEHUCTBUA.

Knaccugukanys kaTHOHOB: XapaKTepUCTUKA IPYII U TPYIIIOBbIE peareHThI.
Knaccuduxkanus annonos. I'pymnnoBbie peareHThl.

OcHOBHBIE ONIEpallH, BBIIIOJIHSAEMbIE B KAUECTBEHHOM aHaJIN3€: HarpeBa-
HUE, OCAXKIEHUE, GUIBTPOBAHUE U MPOMBIBAHUE OCA/IKA.

10. YUTO MOHMMAIOT MOJI TOJTHOTON OCAXICHHUS?

o0k wNE

© oo N

3aaHusl HA KOHTPOJIBbHYI0 padoTy

1 Ananutuueckas xumus Kak Hayka. OCHOBHBIE MOHATHSA (METOJ, METOJIHU-
Ka, KAaueCTBEHHBIN, KOJMYECTBEHHBIH, CTPYKTYPHBIM, SJIEMEHTHBIA, (DYHKIIHO-
HabHBIN). VcTOpus pa3BUTHS aHATUTHYECKON XUMUU. AHAIUTHUYECKUE NMPU3HAKU
BEIIECTB ¥ aHAIUTUYECKHUE PEAKIIUH.

2. IToaroroBka obOpa3iia k ananuzy. Cpeansis nmpoba, oTOOp cpeaHel MpoobL.
YUyBCTBUTENBHOCTh XUMHYECKHUX PEAKIUNA. XapaKTEPUCTHUKA YYBCTBUTEIBHOCTH
AHATMTUYECKUX peakuuii (oOHapyXMBaeMbli MHHHMYM, MpeaenbHoe paz0aBiie-
HUE, TpeleNbHas KOHIIGHTpAaIus, MUHUMAJbHBI OO0OBEM TMpeAeNbHO pa3das-
neHHoro pactBopa. CriocoObl MOBHIIICHHUS YyYBCTBUTEIEHOCTH.

3. M36upatenbHOCTh XUMUYECKUX peaknuii. Kimaccudukaius peareHToB B
AHATUTUYECKHUX PeaKiusaX (MPUBECTH MPUMEPHI CTIEIIM(PUIHBIX, U30HPATETHHBIX
U TPyNMoBbIX peareHToB). CriocoObl yBennueHus: n3duparenbHocTu. [IpuBectu
MIPUMEPBHI.

4, CunpHble U ciabble JJIEKTPOJIUTHI, OmpejaeneHue, npumepbl. CTemneHb
nucconmanuu, dopmyrna pacdera. OOmas KOHIEHTpAHUs W aKTUBHOCTH HOHOB
B pactBope. MoHHas cuiia pacTBopa.

5. 'eTeporenHble paBHOBECHs B aHAIUTHYECKOM XuMHUU. CroOcoObl BbIpaxke-
HUS PacTBOPUMOCTH MaJIOPACTBOPUMBIX 3JIEKTPOJIMTOB (MaccoBasi pacTBOPH-
MOCTb, MOJISIpHasi pacTBOPUMOCTS). [IpousBeeHrne pacTBOpUMOCTH, OIIPEICIICHHE,
pacyer.

6. YcmoBue oOpa3oBanus ocaakoB. J[poOHoe ocaxkjaeHue W ApoOHOE pac-
TBOpeHUe ocaakoB. [lepeBoji 0HUX MaJOPACTBOPUMBIX SJIEKTPOIUTOB B JIPyTHE.



Bnusinue paznuyHbIX (AKTOPOB HA MOJTHOTY OCAXKIEHUS OCAJIKOB U UX PacTBOpe-
HHUE.

/. BnusiHue TOCTOPOHHUX DJIEKTPOJIMTOB HAa PacCTBOPUMOCTb Majlopac-
TBOPUMBIX CHJIBHBIX 3JIeKTposuToB. ConeBoit adpdekt, onpenenenne. dDopmyna
pacyeTa pacTBOPUMOCTHU B IPUCYTCTBUM OJJHOMMEHHBIX KATHOHOB WJIM AaHHOHOB.

8. Pacuer pH B pacTBOpax CHJIBHBIX KUCIOT U OCHOBaHUU. BiusiHue KOH-
neHtpanuu Ha 3HadeHue pH. 3akon passenenus OctBanpaa. Pacuer pH cnaGbix
OJIHOOCHOBHBIX 1 MHOT'OOCHOBHBIX KHCJIOT U OCHOBAaHUH.

9. bydepubie cucrembl. 3Hauenuss pH Oydepnbix pacTBOopoB. I[IpuBectn
npuMepbl 0y(depHBIX PacTBOPOB, COAEPKAIIMX CIa0yI0 KUCIOTY U ee colib. Pop-
myna pacuera pH nannoit cmecu. Xumusm OypepHOro 1eicTBUs.

10. OcHoBHbIE XapakTepucTuku OydepHbIX pacTBopoB. bydepHas eMKOCTb.
Hcnonb3oBanue 0y(hepHbIX CHCTEM B aHAJIU3E.

11. OxucnuTeIbHO-BOCCTAHOBUTEIHHbBIE CUCTEMBI. OxucIuTeNnbHO-
BOCCTAHOBHUTEJNbHBIE MMOTEHIMAIBI PEAOKC-TIap (CTaHJAPTHBIA OKHCIUTEIBHO-
BOCCTAHOBHUTENbHBIN TOTEHIMAJ, PEalbHBIA YCIOBHBIM MOTeHIMAN, (opMab-
HBI OKUCJIHMTEIbHO-BOCCTAHOBUTENIbHBIN MOTEHIMAN). THUMBI 3JE€KTpoAOB (dJeK-
TPOJbl CPABHEHHUS, UHIUKATOPHBIC AJIEKTPOJIbI, X CTPOEHUE, PYHKIUU). YpaBHE-
Hue HepHcra.

12. Meroabl pa3neneHuss U KOHUEHTPUPOBAHMS BELIECTB B aHAJIUTHYECKOM
xuMud. OcHOBHbIe NMOHATHUSA. Kiaccudukanus METOAOB pa3fefeHUuss U KOHIEH-
TpupoBaHusd. OcaxaeHue U coocaxjeHue. llpuMeHeHHe SKCTpakuuy B aHaIM-
THYecKoM xumuu. [IpuHIun Merona >KUIKOCTHOM sKcTpakiuu. OCHOBHbIE MOHS-
THS! )KUJIKOCTHON SKCTPAKIIMH.

3aganus: [IpumepHble TecTOBBIE 3aaHUS

1. Ananumuueckas xumuueckasn peakyus - INoO peaKyus, CONPOBOHCOAIOULAACA
a) U3MEHEHUEM OKpPACKH PacTBOpa

0) omnpeielIeHHBIM aHATUTHYECKUM 3 (PEeKTOM 3a cUeT 0Opa3oBaHUs MPOIYKTA
peaknuu, 06J1aJar0IIero crenu(puuecKuMu CBOMCTBAMU

B) u3MeHeHnueM pH pactBopa

') paCTBOPEHUEM OCAJIKa

1) 00pa3oBaHUEM OCajIKa

2. MukpoKkpucmaniockonuueckasa peakyus cOnpogodcoaemcs 00pazoeanuem
a) KpUCTAIIJIOB XapaKTepHOU (POpMBI

0) KpUCTAINIMYECKOTO OCaKa

B) MEITKOKPUCTAINTMYECKOTO OCAIKa

T') OKpPAIICHHBIX KPUCTAIIIOB

1) OKpallIeHHBIX MEePIIOB

3. Cenekmuenocmo anaiumu4ecKoil peaKyuu MoMHcHO HOBLICUMD

a) 100aBJICHUEM IIETIOUH

0) IpUMEHsISI XUMUYECKH YUCThIE PEAKTUBBI

B) Bapbupys pH pactBopa

T') U3MEHSISI KOHIIEHTPAI[UN PEareHTOB



1) MACKUPYS MENIAFOIINE HOHBI

4. Cneyuguueckue ananumuyeckue peakyuu - Imo peaKyuu

a) oOHapyXeHUs KaTHOHOB

0) uayniue 10 KOHIA

B) C TIOMOIIBIO KOTOPHIX B JIAHHBIX YCIOBHUSAX MOXHO OOHAPYXUTh TOJIBKO OJTHO
BEIIECTBO

I') C TIOMOIIBI0 KOTOPBIX MOXXHO OOHAPYKUTh BCE BEIIECTBA B IAHHBIX YCIOBHSIX

1) KOMILJIEKCOOOpa30BaHUs

€) OCaKJICHUS

5. Ananumuyeckumu CUZHAIAMU 8 KAYECHIBEHHOM AHAIU3E AGAIOMCA

a) U3MEHEHHE OKPACKHU pacTBOpa

0) oOpa3oBaHue OcaKa

B) TOYKA 3KBUBAJICHTHOCTH

) 00pa3oBaHUE OKPAIICHHBIX MEPIIOB

1) ICYE3HOBEHHE OKPACKH pacTBOpa

€) OTCYTCTBUE U3MEHEHUS OKPACKH WHINKATOPA

) CKQ4OK TUTPOBAHUS

6. Ilpu pabome c npoboit o6vemom 0,01-0,1 ma u macconi 0,001-0,01 2 uc-
nonbL3yIom

a) MaKpoOMETO/

0) yIbTpaMUKPOMETOT

B) MHUKPOMETO/T

I') TOJTyMHUKPOMETOT

7. Tpebosanus K KauecmeeHHOI AHATUMUYECKOU XUMUYECKOU PeaKyuu

a) HAJIMYUE aHaTUTH4YecKoro ddexra

0) CTEeXHOMETPUYHOCTD

B) MOJIHOTA MPOTEKAHUS

') CKOPOCTh ITPOTEKAHUSI

1) 9yBCTBUTEIBHOCTh

€) n30upaTeIbHOCTh

8. Ilosbicums yyecmeumenbHOCHb AHATUMUYECKOU XUMUYECKOU peaKuuu
MOICHO

a) IPUMEHSISI XUMUYECKU YUCTHIE PEAKTHBBI

0) yBEIMYMB KOHIICHTPAIIUU PEareHTOB

B) MPUMEHSIS AHAIUTUYECKOE KOHIIEHTPUPOBAHHE

I') MACKUPOBAHUEM TTOCTOPOHHUX HOHOB

1) yBeTUIMBasi KUCJIOTHOCTh PaCTBOPA

¢) no6aBnenrneM Oy(depHOTO pacTBOpa

9. /lna nonusicenusn npeoena 0OHaApysHceHUsr UCNONbIYIOM

a) JTIOMUHECIICHTHBIE PEaKIIuu

0) MUKPOKPHUCTAJUIOCKOMUYECKII aHATHN3

B) MEPEKPUCTALTN3AIUIO

I') peaKluyi KOMILIEKCOOOpa3oBaHus

1) KaTAIMTUIECKUAE PEAKIINN

€) peaKkIuy Ha HOCUTEIIX



) a0COJIFOTHOE KOHLIEHTPUPOBAHKE

3) OTHOCUTENIbHOE KOHIICHTPUPOBAaHNE

M) SKCTPAKIHUIO HECMEIINBAIOIIUMUCS C BOJONH OPraHMYECKUMHU pPeareHTaMu

10. Ananumuueckyro Xumuueckyo peaKyuio MOI}CHO coeaams u3dupamenbHo
nymem

a) I3MEHEHHsI KOHIIEHTPAIIMU PEareHTOB

0) MpUMEHEHUSI MACKUPYIOLIUX areHTOB

B) BapsupoBanus pH pactBopa

') OTHOCUTEIHHOTO KOHIICHTPHUPOBAHMUS

n) hioTanuu

€) 9KCTpPaKIHH

) HarpeBaHUs

3) aOCOJIOTHOTO KOHLIEHTPUPOBAHUS

3alIaHI/Iﬂ AJIA OHCHKH OCBOCHHSA pa3jieia 2 «OCHOBBI KAY€CTBEHHOI0
aHaAJIHU3a»

CTyneHT J0J1KeH:
3HATh:
— aHAJIUTUYECKYIO KJIacCU(UKAIIMIO KATHOHOB U aHHOHOB,;
— METOJbl 0OHAPYKEHUSI U pa3eJIeHUs JIEMEHTOB, YCIOBHS UX TPUMEHEHUS;
— OCHOBHBIE XapaKTEpUCTUKN KaUECTBEHHOI'O METO/1a aHAJIN3a;
yMeThb:
— 00OCHOBAHHO BBIOMPATH METOJIbI AaHATN3A;
— TIONIB30BAThHCS aIMapaTypoi u mpudbopamu;

— BBINOJIHATH KAYECTBEHHbBIEC PEAKIIMY HA KATUOHBI U AHUOHBI PA3JIMYHBIX
AHAJIMTUYECKUX TPYIIIL,

— TPOBOJHTH KAUYECTBEHHBIN aHAJIN3 BEUIECTB HEU3BECTHOI'O COCTABA.
Bomnpocsl 1yist cCaMOKOHTPOJISA:

1. TloueMy 1IEIOYHO3EMENbHBIM METAJJT MarHui momaaaeT B 1 rpynmy
KaTHOHOB?

2. KakuM myTem MOKHO M30JIMPOBATh MOH AMMOHHUS U3 aHATU3UPYEMOTO
TBEpJIOTO BEIIECTBA, PacTBOpA?

3. Kakme xatnonsr 1 rpynmel HEIb3s OTKPHIBATH B MPHUCYTCTBUM  HOHOB

aMMOHHUS U TIOYeMy?

Kak MOHO yaIuTh U3 pacTBopa non Mg?*? Hanuiure ypaBHeHHS.

[Touemy mpu ocaxkaeHur 2 TPyNmbl KaTHOHOB PacTBOP 005S3aTEIbHO

CIEQyET HArpeBaTh, HO HU B KOEM CiIydae Helb3sl KUnsATuTh? Hanummre

YPAaBHEHUS PEAKLINI.

6. IlompoOHO ommmuTe mnporecc pazaeneHus 1 W 2 aHAIUTHYCCKUX
IPYIIT KATHOHOB.

o~



/. OnumuTe XOJ aHalIM3a CMECH aHMOHOB W NEPEUYUCIUTE BaXkKHEHIIHNe
AHUOHBI, U3y4aeMbl€ B Kypce KaueCTBEHHOI'O aHaJIu3a.

8. OnmimTe XapakTepHyIO peaknuio Ha noH SO/~ M CBA3aHHYIO C HEl Ipo-
BEPOYHYIO PEAKLIMIO.

9. [lpuBenuTe KayeCTBEHHbIE PEAKIIMHM Ha KAPOOHAT-HOH.

10.[IpuBeauTe KauecTBEHHbIE peakluu Ha pocaT-NuoH.

11.TlonpoOHO omMIIMTE, KaK CIEIyeT MPOBOAUTH Npo0y Ha 2 Tpymiy
AHUOHOB?

3aiaHusl HA KOHTPOJBHYIO padoTy

1 Tlpuenute ypaBHEHHs peakiuii uaeHTUukanuu xiopuna xenesa (II1).
VYkaxute ananutudeckue 3(QPeKThl peakiuii, 0COOEHHOCTH MX BbIMOJHEHUS. K
KaKUM aHaJIMTUYECKUM TPYIINaM OTHOCATCS KaTMOH U aHWOH, BXOJSIIME B COCTaB
con? YKaxXuTe TPyNIoBON peareHT, aHaauTudeckui 3 ekt npu aeicTBum rpymn-
MIOBOT'O PEAreHTa.

2. [lpuBeauTte ypaBHEHHS peakiuii HUJICHTU(UKAIMA HHUTpATa ATFOMHUHHUS.
VYkaxute aHanutudeckue 3(QQPeKThl peakiuii, 0COOCHHOCTH HMX BbIMONHEHUs. K
KaKUM aHaJIMTUYECKUM TPYIIIaM OTHOCSTCS KaTHOH U aHUOH, BXOJSIIUE B COCTaB
coyiu? YKaxXuTe TPyNIoBON peareHT, aHaauTudeckuit 3 ekt npu aeicTBum rpymn-
MIOBOT'O PEareHTa.

3. [IpuBenure ypaBHeHUs peakiuid wuaeHTUUKaUU HaTpus docdara.
Vkaxure aHanutuyeckue 3¢G(dexThl peakuuid, 0cCOOEHHOCTH UX BbIMONHEHHs. K
KaKUM aHaJIMTUYECKUM TPYIIAM OTHOCATCS KaTHOH M aHWOH, BXOJSIIUE B COCTAaB
conu? YKaxkute rpyroBOi peareHt, aHaTuTHIecKuil 3 PexT npu AecTBUM TPyII-
MIOBOT'O pEareHTa.

4, TlpuBenuTe ypaBHEHHUsS peakiuii uaeHTHUKAIMKA Oapus HHUTpara. YKa-
KUTe aHanuTH4Yeckue 3(QPEeKThl peakiuid, 0COOCHHOCTH WX BbIMOIHEHUS. K Ka-
KM aHAJUTUYECKUM TPYIIaM OTHOCATCS KAaTHOH M aHUOH, BXOJAIIHUE B COCTaB
comu? VYKaxure TPYIIOBON peareHT, aHaauTH4eckui s¢dQexT mpu aAeicTBUU
IPYIIIOBOTO peareHTa.

5 IlpuBenure ypaBHEHHS peakuWil HICHTUPUKAIUU cepedbpa HUTpaTa.
VYxkaxure aHanmutudeckue 3G(exTsl peaknui, 0cOOEHHOCTH WX BbIMoiHEHus. K
KaKUM aHAJIMTHYECKUM TPYIIaM OTHOCSTCS KaTHOH U aHHOH, BXOJSIIUE B COCTAaB
conu? YKaxkuTe rpyIoBOi peareHt, aHaTuTHIecKuil 3 (PeKT mpu 1eCcTBUH TPYTI-
MOBOT'O pEareHTa.

6. [IpuBeauTe ypaBHEHHUS peaklnid UACHTU(HKAIMK OpOMHIAa IMHKA. YKa-
KUTEe aHanuTHdeckue d(QexTsl peaxiuii, 0cOOCHHOCTH X BbIMmonHEeHHUSI. K Ka-
KUM AQHAJIMTHYECKUM TPYIIaM OTHOCATCS KaTHOH M aHWOH, BXOJSIIME B COCTaB
coiu? YKaxuTe TPYNIOBOM peareHT, aHAIUTHUYECKUUA 3P(QEeKT npu AeHCTBUU
IPYIIOBOrO peareHTa.

7. IlpuBeaute ypaBHeHHs peakuuil uaeHTudukauuu prytu Hutpara (II).
Vkaxute anHanutudeckue 3(@PeKThl peakiuil, 0COOEHHOCTH HX BbIMOJHEHUS. K
KaKUM aHAJIMTUYECKUM TPYIIaM OTHOCSTCS KATHOH W aHUOH, BXOJSIIUE B COCTAaB
coyin? YKaxuTe rpynrnoBol peareHT, aHaaTuTUuYecKuil 3 PeKT npu qelcTBUM Tpy-
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MIOBOT'0 PeareHTa.

8. IlpuBeaute ypaBHeHUs peakuuil uaeHTUUKaUK xkeneza cynbdara (11).
VYkaxute ananutudeckue >(@PeKThl peaxkiuii, 0COOEHHOCTH MX BbIMOJHEHUS. K
KAKUM aHAIUTHUYECKUM CPYIIaM OTHOCATCS KaTUOH U aHHOH, BXOJSIIUE B COCTaB
conu? YKaxkute rpynrnoBoOl peareHt, aHaTuTH4YecKui 3¢ PexT npu 1ecTBUM TpyII-
MOBOT'0 peareHTa.

9. [lpuBenuTe ypaBHEHHs peakUuil WACHTHU(PUKALMM HATPUS TUOCYJb(dara.
VYkaxute aHanutudeckue >(@PeKThl peaxkiuii, 0COOEHHOCTH MX BbIMOJHEHUS. K
KaKUM aHJIUTHUYECKUM TPYIIaM OTHOCSTCS KaTUOH U aHWOH, BXOZSIINE B COCTaB
conu? YKaxkute rpyrnrnoBoOi peareHt, aHaTuTH4Ieckuil 3¢ PexT npu 1ecTBUM TPyII-
MOBOT'O peareHTa.

10. IlpuBenuTe ypaBHEHUS peakUUd UACHTU(UKAIMU KaJlblMs OpoMHIa.
Vkaxure aHanutuyeckue 3¢ exThl peakuuil, 0cCOOEHHOCTH WX BbINoOJHEHUsA. K
KaKMM aHAJIIMTUYECKUM TPYIaM OTHOCATCS KaTHOH M aHUOH, BXOJSIIHNE B COCTAB
conu? YKaxkute rpyroBOi peareHt, aHaTuTHIecKuil 3 PexT npu 1ecTBUM TPyII-
MOBOT'O peareHTa.

11. TlpuBeauTe ypaBHEHHUs pEaKIUi WUACHTUPUKAIIUU Kallusg HOauja. YKa-
KUTE aHanuTH4eckue 3(DQeKxThl peakiuid, ocobeHHOCTH uX BbIMonHeHus. K ka-
KUM aHaJUTUYECKUM TPyNIaM OTHOCATCS KaTHOH W aHUOH, BXOJSIIUE B COCTaB
conu? VYKaxuTe TpYINIOBON peareHT, aHaauTHdeckui 3¢ddexT mpu aeicTBUu
IPYIIIOBOTO pEeareHTa.

12. TlpuBenuTe ypaBHEHUS peEaKIMN HIESHTU(DUKAIMU HUTPUTA HATPUS.
Vkaxure aHanutuyeckue 3G EKThl peakuuid, 0COOEHHOCTH MX BhIMOdHEHUs. K
KaKUM aHAJIMTUYECKUM TPYIIAM OTHOCATCS KaTHOH U aHWOH, BXOJSIIUE B COCTAaB
conu? YKaxkute rpyroBOi peareHt, aHaTuTHIecKuil 3 PexT npu AecTBUM TPyTI-
MIOBOT'O pearcHTa.

13. TlpuBeauTe ypaBHEHHS peakUWi HACHTU(PUKAIMK MarHus cyibdara.
VYxkaxure ananutuyeckue 3G EKThl peakiuid, 0COOEHHOCTH MX BhIMOMHEHUs. K
KaKUM aHaJIMTUYECKUM TPYIIAM OTHOCATCS KaTHOH U aHWUOH, BXOJSIIUE B COCTAaB
conu? YKaxkuTe rpyIoBOi peareHt, aHaTuTHIecKuil 3 PexT npu 1ecTBUM TPYII-
IIOBOI'0 peareHTa.

14. TlpuBenute ypaBHeHUs peakinuii uaeHtTudukanuu anerata pryta (I).
Vkaxure aHanmutudeckue 3G(exTsl peaknuil, 0cOOEHHOCTH WX BbIMoJHEHUsA. K
KaKUM aHAJIMTHYECKUM TPYIIaM OTHOCSTCS KaTHOH W aHHOH, BXOJSIIUE B COCTAaB
conu? YKaxkuTe rpyIoBOi peareHT, aHaTuTHIecKuit 3 PeKT nmpu 1elCcTBUH TPYTI-
IIOBOI'0 peareHTa.

15. TlpuBenuTe ypaBHEHHS peakuuil UiaeHTUUKAIMN Kamus opTtodocdara.
VYxkaxure aHanmutudeckue >Q(exTsl peaknuil, 0cCOOEHHOCTH WX BbIMoNMHEHUsA. K
KaKMM aHAJIMTHYECKUM TPYIIaM OTHOCSTCS KaTHOH M aHUOH, BXOJSIINE B COCTaB
conu? YKakuTe rpyIIioBON peareHT, aHaTuTHIeCKui 3 (PeKT npu 1eHCTBUH TPYTI-
MIOBOI'0 peareHTa.
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33H3HI/IH AJIA ONCHKHU OCBOCHHSA pa3jieJia 3 «OCcHOBBI KOJIHYECTBEHHOI'0
aHaJIu3a»

CryneHT g0/1KeH:
3HAThb:

paKTHYECKOE MPUMEHEHHE HanboJiee pacpoCTPAaHCHHBIX METO/IOB aHAJIH-
3a;

IpaBHjIa MPOBEICHUS XUMUYECKOTO aHAIIN3A;

OCHOBHbBIC XapaKTEPUCTUKN KOJMICCTBEHHOI'O METO/1a aHAIM3A.

yMeThb.

— TIOJIb30BAThCS anmapaTypoi u npudopamu;

— IIPOBOJUTH H€O6XOI[I/IMBIC PaCUCThI;

— IIPOBOJUTH KOJIMUECTBCHHBIN aHAJIU3 BCIICCTB.

Bonipocs! 1y1st caMOKOHTPOJIA:

N OA

9.

B yeMm CylHOCTh TUTPUMETPUUYECKOTO METOAa aHATIU3a?

Kakue pacTBopbl Ha3bIBalOTCS CTaHAAPTHBIMU? ONUIINTE METOAUKY HX
MPUTOTOBJIEHUS. PacdeT TUTpa U HOPMAJIBHOCTH CTAaHAAPTHOTO pacTBOpAa.
Kakue pacTBOpBI Ha3bpIBalOTCS CTaHAAPTHU3UPOBAaHHBIMHU. Kak ycTaHaBiu-
BalOT UX TOYHYIO KOHIIEHTPAIUIO?

UTO Tako€ TOYKa SKBUBAJIEHTHOCTH U KaK €€ YCTaHaBIIUBAOT?

Kakast mepHas mocyzia uCronb3yercs B TATPUMETPUU?

Kak xknaccupunupyroTcsi METObI TUTPUMETPUUYECKOTO aHaIn3a’?

Kakoii 3ak0H JIE)KUT B OCHOBE TUTPUMETPUUECKOTO aHan3a?

Meron HeHTpanu3aluu: CyIIHOCTh, CTaHAAPTHBIE U pabodue PacTBOPHI,
UHIUKATOPbI, IPUMEHEHHE.

Meron mepMaHraHaTOMETPUH: CYIIHOCTb, CTaHAApTHBIE U paboudue pac-
TBOPBI, ONPEJEIECHNUE TOUKN SKBUBAJICHTHOCTH, IPUMEHEHUE.

10.B yem cymHOCTh KOMITJIEKCOHOMETPUUECKOTO TUTPOBAHMS ?
11.TIpuBeaute npuMep METAITIOXPOMHBIX MHAMKATOpOB. Kak oHU neicTBy-

0T?

12. Kak onpenensitoT o0mryro >KeCTKOCTh BOJIbI? B Kakux eMHUIIaX OHA U3ME-

psiercs? Kak kmaccupuuupyroT BOAY MO BEIMUYUHE KECTKOCTH?

3aaHus HA KOHTPOJBHYI0 padoTy

1.

Tutpumerpuyeckuii aHanu3. (OCHOBHbIE TMOHATUS (TUTPAHT, TOYKA OIK-
BUBAJICHTHOCTHU, UHJUKATOP, KpUBas TUpOBaHus). TpeOoBaHUs, TPEIbABISIEMbIC
K peaklusiM B TUTPUMETPUH. PeakTuBbl, mpuMeHsieMble B TUTpUuMeTpun. CTaH-
JApTHBIE BEIECTBA, TUTPAHTHI, CIOCOOBI MPUTOTOBJICHUS TUTPOBAHHBIX pac-
TBOPOB M YCTAaHOBJICHUS UX KOHUEHTpanuu. [IpuBecty mpumepsl.

2. TunoBbie pacueTsl B TuTpuMeTpun. CrmocoObl BBIPAKEHUS KOHIICHTpAIlui B
TUTPUMETPUU (MOJISIpHAST KOHUEHTpALUsI, MOJISIpHAs KOHILICHTPAILUS SKBHUBA-
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J€HTa, TUTP, MONpPaBOYHbIA Ko3(duuueHt). PacueT Macchl CTaHIAPTHOIO
oOpasiua Jisi IPUrOTOBJIECHUS TUTPAHTA, PACUET KOHLICHTPALUK TUTPAHTA.

3. Knaccudukanuss METOA0B TUTPUMETPUUYECKOTO AHAIM3A: KUCIOTHO-OCHOBHOE,
OKHCIIUTEIbHO-BOCCTAHOBUTENINBHOE, OCAaAUTEIBHOE, KOMILIEKCOHOMETpHYE-
ckoe (mpumepsl). Bunbl TuTpoBaHus (mpsiMmoe, oOpaTHOE, KOCBEHHOE, peBeEp-
cuBHOE). MeTo/ibl yCTAHOBIIEHUS TOYKU TUTPOBAHMUS.

4. KucnoTHO-OCHOBHOE THUTpOoBaHME. OCHOBHBIE PEAKIMM U TUTPAHTBI METOAA.
Tunsl KUCIOTHO-OCHOBHOT'O TUTPOBAHUS (AJIKATUMETPUS M AUUAUMETPHUS).
Nuaukaropsl, TpeOOBaHUs, NpeabsBiseMble Kk HUM. MoHHas, xpomodopHasi,
MOHHO-XpOMO(OpHAss TEOPUU HHIUKATOPOB KHCIOTHO-OCHOBHOTO THUTPOBA-
Hus. [Ipumepsr.

5. OKHCIUTENbHO-BOCCTAaHOBUTENBHOE TUTpOoBaHue. CyuiHocTh MeTona. Kiaccu-
dukanmsi ~ peAOKC-METOJ0B.  YCIOBUS ~ NPOBEAEHUS  OKHUCIHUTEIbHO-
BOCCTAaHOBHUTEJBHOT'O TUTpOBaHMs. TpeboBaHUs, NPEbABISIEMbIE K PEAKIUSIM.
Bunbl oKMCANTENbHO-BOCCTAHOBUTEIBHOTO TUTPOBaHUA (MpsiMoe, oOpaTHOE,
3aMECTUTEIBHOE).

[Ipumepbl  OKHCIUTETHbHO-BOCCTAHOBUTENBHBIX ~ UHAMKATOPOB. Dopmyibl,
Nepexo/i OKPaCKH B TOUKE HIKBHUBAJICHTHOCTH.

6. duxpomatomerpus. CylIHOCTh METOAQ, YCIOBHUS TMPOBEACHUS TUTPOBAHUS,
TUTPAHT, €r0 MPUTOTOBJIEHNE, YCTAHOBIIEHHE TOYKM SKBUBaJeHTHOCTU. Momo-
MeTpuueckoe TUTpoBaHue. CyIHOCTH METOAA, YCIOBHUS IPOBEACHUS THUT-
pOBaHMs, TUTPAHT, €r0 MPUTOTOBJIEHUE, YCTAHOBJICHUE TOYKH SKBUBAJICHTHO-
CTH.

7. KommuiekcoHoMeTrpudeckoe TuTpoBaHue. CylIIHOCTh METOJAA, YCIOBHs IIPOBe-
JE€HUSl TUTPOBAaHMs, IOHATHE O KOMIUIEKCOHATaX METauIOB, TUTPAHT, €r0
IIPUTOTOBJICHHE, YCTAHOBJICHHE TOYKHM YKBUBAJICHTHOCTH. BiusiHUE pa3inyHbIX
¢bakTOpOB Ha CKa4OK Ha KpuBOW TUTpoBaHUA. MHaukatopel. CyIIHOCT Me-
TOJ1a, TATPAHT, UHIAUKATOPBI.

3aﬂaHl/lﬂ AJId OICHKH OCBOCHUHA pasaeiia 4 «DU3UKO-XUMHYECKHE METOAbI

aHaJIHu3a»
CTyaeHT J0/1KeH:
3HATh:
— TPaKTHYECKOE MPUMEHEHHUE Hanbojee pacCipOCTPAaHCHHBIX METOI0B aHAJIH-
3a;

— TMpaBUJia IPOBEACHUS XUMUYECKOT0 aHAJIN3a;
— TPaBUMETPUYECKUE, TUTPUMETPUUYECKHUE, ONTUYECKHUE, DICKTPOXUMHUUECKUE
METO/bl AaHAJIH3A.
yMeTh!
— TI0JIb30BAThCS anmnapaTypou u npudopamu;
— TMPOBOJUTH HEOOXOAUMBIE PACUETHI,
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9.

— IPOBOJUTH KOJIMYCCTBCHHBIN aHAJIU3 BCIICCTB.

Bonpocsl 11 caMOKOHTpOJIA:

Yro Takoe xpomarorpadus? Ha uem oHa ocHoBaHa?

Urto Takoe ajmcopOius, aacopOeHT? 3a cUeT Yero OCyImecTBISIETCs aacopOnus?
[IpakTryeckoe npuMeHeHUe aicopoIu B XpoMaTorpaduu.

Bunbl OymakHo# XxpomaTorpadum.

B 4éMm cymHoCTh ¥ 3HaYEHNE MOTEHIMOMETPUUYECKOr0 aHaIu3a?

Kaxkasi cBs3b CylIecTBYeT MEXAY DJIEKTPOABUKYILIEH CHION M aKTUBHOCTHIO
NOTEHLUATIONPEIESIOIUX HOHOB pacTBopa?

Uro Takoe HMHIMKATOPHBIE JJIEKTPOJABI U 3JEKTpoj]bl cpaBHeHUs? KakoBo

ux crpoenue? [IpuBenure npuMepsl.

[lepeuncnuTe JOCTOMHCTBA MOTEHUHMOMETPUH, U OLEHUTE IP(HEKTUBHOCTD

JAHHOTO METO/Ia aHAJIM3a.

Kakue cymectByroT metoas! onpeaenenus pH? Kak onpeanenstor pH ¢ momo-

b0 KATMOPOBOYHOTO rpaduxa’?

10. Ha yeM ocHOBaH aOCOpOIMOHHBIN CIIEKTPATIbHBIN aHaIu3?
11. 3axon byrepa-Jlam6epra-bepa u ero orpannyeHus..
12.Yrto Takoe onTuyecKkas MIOTHOCTb PACTBOPA U OT KaKUX (PaKTOPOB OHA 3aBU-

cur?

13.Yrto Ha3piBatOT KO3PGUIMEHTOM MPOMYCKAHUA PACTBOpPA M KAaK OH CBSI3aH C

OIITHYECKOU IIOTHOCTHIO?

14. [TpuHIMIIHATbHAS cXeMa MPUOopa I CIIEKTPO(POTOMETPUISCKOTO aHATU3a.
15. KakoBa 4yBCTBUTEILHOCTh U TOYHOCTH (DOTOMETPHUYECKOT'O aHAIN3a?
16. CriocoOrbl onipeieieHus1 KOHIIEHTPAIlMX BEIIeCTB B () OTOMETPHUH.

3aaHus HA KOHTPOJIBHYI0 padoTy

B~ ow

1. ®us3uKo-XMMHUUYECKHE METOAbI aHajdu3a: KiaacCcu(uKamms, CyIIHOCTh METO-

A0B, IPUMCHCHUC B CAHUTAPHO-TUTHCHUYCCKUX UCCIICIOBAHMAX.

2. Xpomatorpadus: cymHocTh Metona. Kiaccudukamus xpomartorpaduue-

CKHMX METOJIOB aHalln3a. 3aKoH pacnpenenenus HepHcra.

[TpuHIIMT ycTpoicTBa U PYHKITMOHUPOBAHUS XpOMaTorpagos.
DOTOMETPUUECKUIN aHANIN3: CYIIHOCTh METOJa, OCHOBHBIE MosoxkeHus. Oc-
HOBHOU 3aKOH cBeromnorjomenus JlamGepra-bepa u criencrtBue w3 Hero;
[BETHBIC PEAKIIUU.

5. YerpoiictBo doTtoanekrpokonopumetpoB (PIK). Pacuer u moctpoenue ka-

TMOPOBOYHBIX TPAPUKOB.

6. CnekxrpodoTomMeTpruecKknii MeToJla aHaln3a: CYIIHOCTh METO/a; OCHOBHBIC

nosoxkenusi. [IpubGopbl m oOopyaoBaHWE WIS CHEKTPOHOTOMETPUUECKOTO
aHaau3a.

7. YcrpoiictBo crnekTpooTomMeTpoB. TeXHHKa BBIMOJHEHUS HCCISIOBAHUM.

Pacuer u noctpoeHue KaInOPOBOYHBIX IPA(UKOB.
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8.

[Torenunomertpus. IIpunnun meroxa. OnpeneneHne KOHUEHTPAUUHA aHAIM-
3UPYEMOI0 pacTBOpa B MpsIMOU moreHuuomerpuu. IloreHnmoMeTpudeckoe
TuTpoBaHue. KpuBble MOTEHIMOMETPUYECKOTO TUTPOBaHUS. CyIIHOCTh Me-
TOJA.

3.2. CTpyKTYpa KOHTPOJIbHO-0LeHOUHbIX MaTepuaioB (KOM) nuddepenun-
POBaHHOIO 3a4eTa N0 JUCUUIINHE «OCHOBBI AHAJIUTHYECKON XUMMH K

1.

IMacnopT

Haznauenue:
KOM mnpennazHadeH Jjisi KOHTPOJSL U OILICHKH PE3YJIbTATOB OCBOCHHS yueOHOMU
ITUCHUIUINHBI «OCHOBBI AHAJIUTHYECKON XUMHH» IO croenuaibHoctu 35.02.06
TexHomorust MPOU3BOJICTBA U MEPEPAOOTKH CENHCKOX03UCTBEHHON TPOTYKITUH.

B pesynbprare ocBoeHUs y4eOHOM TUCIUILUIMHBI 00 YUYAIOIIHICS JOJIKEH:
yMeThb:

000CHOBAaHHO BBIOHMPATh METO/IbI AHAJIN3A;
TI0JIb30BaThCS aNMapaTypoi 1 Mpudopamu;
IIPOBOAUTH HEOOXOAUMBIC PaCUECTHI,

BBINIOJIHATE KAaYCCTBCHHBIC PCAKIIMU HA KATHMOHBI U AHHOHBI PAa3JIMYHBIX
AHAJIUTUYCCKUX T'PVIIIL,

IMpOBOOUTD Ka4ueCTBEHHBIM aHAJIN3 BCHICCTB HCU3BCCTHOI'O COCTaBa,
IMpOBOOUTD KOJWYECTBEHHbBIN aHAJIN3 BCIICCTB,

3HATh:

TCOPCTHUICCKNUC OCHOBLI aHaAJTUTUYECKOM XUMHU,

0 (YHKIIMOHAJIBHOW 3aBUCHUMOCTH MEXIY CBOMCTBAMH M COCTAaBOM BEIIECTB
1 UX CHUCTEM;

O BO3MOKHOCTAX €€ NCIIOJIB30BAHUA B XUMHNYCCKOM aHAJIN3EC,

CHGHI/I(bI/I‘IeCKI/Ie 0C06CHHOCTH, BO3MOKHOCTH U OI'paHUYCHHUA, B3aUMOCBA3b
Pa3INYHBIX MCTOOOB aHAJIN3Aa,

IMPAKTUICCKOC IIPUMCHCHHC HauoOosee PacCipoCTpaHCHHBIX MCTOIO0B aHAJIN -
3a,

AHAJIUTUYCCKYIO KJIaCCI/I(bI/IKaHI/IIO KaTHOHOB U aHHMOHOB,

IMpaBuJIa IMIPOBCACHUA XUMHUYCCKOI'O aHaJIn3a,

MCTOAbI 06Hap}I)K€HI/IH " PasACICHUA 3JICMCHTOB, YCIOBHA UX IIPUMCHCHUA
OCHOBHBIC XaPAKTCPHUCTUKHN KAaUCCTBCHHOI'O MCTOJa aHaJIN3a,

OCHOBHBIC XapPaKTCPUCTUKHU KOJIMYCCTBCHHOI'O MCTOJa aHAJIN34,
I'paBUMCTPHUYCCKHUC, TUTPUMCTPUICCKHUC, OIITHYCCKHUC, JJICKTPOXUMHUUYCCKHC

MECTOJbI aHAJIM34a.
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2. 3ajaHus U1 IK3aMEeHYI01Ierocs

2.1 Bonipocsl U1 NOATOTOBKH K 1M ((depeHIUPOBAHHOMY 3a4eTy 0 JMCIUII-

JuHe «OCHOBBI AHAJTUTUYECKONH XUMUMN»

1. TlpenMer «AHaMUTUYECKON XUMHUU», €€ 3HAUEHUE U 3adaud. Pa3Butue aHa-
auTHdeckor xuMuu. CBSI3b aHATUTUYECKOW XUMHH C JAPYTMMHU JAUCIUTLIH-
HaMH.

2. OOBEKThl aHAJTUTUYECKOrO aHaiau3a. MeToasl XxuMmuueckoro aHamusza. Oc-
HOBHBIE XapaKTEPUCTUKU METOIOB.

3. XuMuueckoe paBHOBecHE. 3aKOH JAeHcTByromUX Macc. KoHcraHTta Xxumuue-

CKOTI'0 paBHOBECHS, CIIOCOOBI €€ BBIPAKCHUSI.

O6mue nousTust 0 pactBopax. CriocoObl BeIpaXXEHUs COCTaBa pacTBoOpa.

Cwmernienne XUMHUYECKOTO paBHOBeCcHsl. PacueT paBHOBECHBIX KOHIIEHTpA-

1005078

6. DnexrponuTHYecKas AuUcCCOIManus BOAbl. MlOHHOE TpOW3BEJACHUE BOJIBI.

BoaoponHsiii 1 TMAPOKCUIIBHBIN TTOKA3aTEIIH.

PactBopumocTs. PaBHOBEcHE B reTEpOreHHOM CUCTEME PACTBOP-0CAIOK.

8. ITlpoussenenne pactBopuMoctu (I1P). YcnoBusi oOpazoBanus u pacTBope-
HUS OCaJIKOB.

9. JlpobHOE ocaxkeHre 1 pas3zeiiCHHeE.

10. PaBHOBecHe B pacTBOpax KUCJIOT U OCHOBaHuii. Biusinue pH pactBopa Ha
JIUCCOLMALINIO KUCIIOT U OCHOBAHHI.

11.Ienu n 3a1a4n KAYECTBEHHOI'O aHAJIN3A.

12. AnanuTrdeckue peakiuu. Y CI0BHsI TPOBEICHUS AHAIMTUYECKUX PEaKIIHIA.

13.CriocoObl BHITIOJIHEHUSI KAYECTBEHHOTO aHajiu3a (IpOOHBIN U cucTeMaThye-

CKHUU aHAJIN3).

14. Ananutudeckue (KaueCTBEHHBIC) PEaKIMU, MPU3HAKKA KAaY€CTBEHHBIX peakK-
Ui, YyBCTBUTEJIBHOCTh PEAKIUN, OTKPHIBAEMBIII MUHUMYM, T'PYIIIOBBIE U
YaCTHBIE PEAKTHUBBI.

15. JlesieHue aHMOHOB HA AHAJIUTUYECKUE TPYIIIIHI.

16. Jlenenne KaTHOHOB Ha AHAIMTUYECKUE TPYIIIIHL.

17.O6mas xapakrepucTika KatTuoHoB | rpynibl. KauecTBeHHBIC peakiuu Ka-
TUOHOB | TpynmbI.

18. O6mras xapakTepucTika KaTHOHOB 1 Tpynmbl. AHAIW3 CMECH KaTHOHOB |
TPYIIIIBL.

19.06mas xapakTepucTHKa KaTHOHOB 2 Tpymmbl. KauecTBeHHBIE peakiuu
KAaTUOHOB 2 TPYMIIBI.

20. Ananu3 cMecH KaTHOHOB 1 1 2 aHaTUTUYECKUX TPYIIIL.

21.00mas xapakTepuCTHKa KaTHOHOB 3 rpymmbl. KauecTBeHHBIC pEeaKkIuu |
AHAJIM3 CMECH KaTHOHOB 3 aHAJUTUYECKOMN TPYIIIHI.

22.00m1as XxapaKTepucTUKa KaTHOHOB 4 rpyrmbl. KauecTBeHHBIE peaKIny Ka-
TUOHOB 4 TPYyIIIBI.

23.001m1as XxapaKTepucTUKa KaTHOHOB 5 TpyIiibl. KadecTBEeHHBIE peakiuy Ka-
THOHOB S5 TPYIIIBI.

24.O0mas xapakTepucTiKa aHuoHOB 1-3 rpynm. Peaknuu annonos 1-3 rpym.

o ks

~
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25. O6u1as xapakTepucTUKa aHHOHOB 1-3 rpynn. AHanu3 cMecu aHMOHOB 1-3
TPy

26. KonmnvectBenHusnii ananus. CylniHOCTh, OCHOBHBIC TIOHATHSI B METObI KOJIHU -
YECTBEHHOTO aHaIIN3a.

27.CymHOCTh TpaBUMETPUYECKOro aHanmuza. [IpemmylnecTBa W HEIOCTATKU
IpaBUMETPUUYECKOTO aHAIN3a.

28.OCHOBHbIE CBEJIEHHUS O TUTPUMETPUUECKOM aHaju3e, OCOOEHHOCTU U Ipe-
umymiectBa. Muankatopsl. Knaccudukaius MeTo10B.

29. MeTo/1bl KHCTIOTHO-OCHOBHOT'O TUTPOBAHUSL.

30. MeToapl OKHCIHUTEIHHO-BOCCTAHOBUTENIBHOTO THUTpOBaHUs. llepmaHrana-
ToMeTpusi. IcXoHBIEC BENIECTBA B METO/IE€ IEPMAHTaHATOMETPHUH.

31.MeToapl OKHCIHTEIHHO-BOCCTAHOBHTEIBHOIO THTPOBAHHA. LOZOMETpHSL.
XUMUYECKHE peaKilny, Jie)Kallrue B OCHOBE HOJJOMETPHIECKOTO METO/Ia.

32.MeToapl OKHCIIMTEIbHO-BOCCTAHOBUTEIBHOTO THUTPOBAaHUSA. METOJ HHUTPH-
ToMeTpuu. [IprMepbl HUTPUTOMETPUIECKOTO ONPECIICHHMS.

33.MeTopl OKHCIUTENbHO-BOCCTAHOBUTEILHOTO THTpOBaHHA. Meron Opoma-
TOMETpHH. XUMHUECKUE PEaKIUH, JIeKaIIHe B OCHOBE METO/Ia, IPUMEHECHHE
METO/A.

34. ®U3NKO-XUMUYECKHUE METOJbI aHaIN3a: KJIacCU(UKAIUSA, CYIIHOCTh METO-
JIOB, IPUMCHCHHE B CAHUTAPHO-TUTUCHUYCCKUX MCCIICIOBAaHUSX.

35. Xpomartorpadus: cymHocTh Metona. Knaccudukamus xpomatorpaduue-
CKHUX METOJIOB aHAJIH3a.

36.3akon pacnpenenenuss Hepacra. [lpunuun yctpoiictBa U GyHKIIMOHUPOBA-
HUsl XxpomaTorpados.

37. DOTOMETPUYECKUN aHATU3: CYITHOCTh METOJIa, OCHOBHBIE MosoxeHus. Oc-
HOBHOHM 3aKkoH cBeTomnoromenus JlamOepra-bepa u ciiencTBue U3 HEro;
I[BETHBIC PEaKITHH.

38. YcrpoiictBo oToanekrpokonopumeTpoB (PIK). Pacuer u moctpoenue ka-
JTUOPOBOYHBIX IPadHKOB.

39. CriekTpopoTOMETPUUESCKUI METOJIa aHAJIU3a: CYIIHOCTh METO/a; OCHOBHBIE
nonoxkenusi. [IpubGopsl U obopymoBaHue i CHEKTPOPOTOMETPHUECKOTO
aHaM3a.

40.Tlorenmometpusi. Onpenenenne pH B pactBope.

3. [IakeT 3K3ameHaTopa:

3.1 YceaoBus

KonmdectBo Bonpocos B buiere — 2.

KommaectBo 6unetos — 20.

Bpewms BemmostHeHus 3aganus — 1 gac.

Oo6opynoBanue: Oymara, IIapuKoBas pydka, OJaHKH, CIPABOYHBIEC TAOJIUIIBI.
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3.2 JIlutepaTypa 1J14 00y4aromerocsi

OcHoBHas JuTEpaTYpa:

1. Ananutuueckas Xumus : yueOHOe mocoOue JJisi CpeaHero npodeccuoHaIbHO-
ro obpazoBanus / A. . Amapues, I'. K. Jlynenko, T. Il. Anekcannposa,
A. A. KazakoBa. — 2-e¢ usn., ucnp. u jgon. — Mocksa : M3narenbcTBo
Opaiir, 2022. — 107 ¢. — (IIpodeccuonansHoe oOpa3oBaHuE). —
ISBN 978-5-534-07838-1.

2. Huxutuna, H. I'. AnanuTtudeckas Xumus . y4eOHHUK U TMPAKTUKYM JJISI CPEeli-
Hero mnpodeccronanbHoro odpaszoBanusi / H. I'. Hukutuna, A. I'. bopucos,
T. N. Xaxanuna ; nox penaxkuueid H. I'. Hukutunoit. — 4-e uzj., nepepad. u
non. — Mocksa : UznarensctBo FOpaiit, 2022. — 394 c¢. — (Ilpodeccuo-
HajbHOE oOpaszoBanue). — ISBN 978-5-534-01463-1.

JJonmosHuTENBHAS JIUTEpPaTypAa:

1. 3onotoB I0.A. HcTtopusi 1 METOA0JOTHUS aHATUTHYECKOW XUMUH: y4ed. Mmo-
coobue misa By3oB / FO.A. 3omotoB, B.M. Bepmunun. - 2-¢ u3z., crep. - M.:
Axanemus, 2010. — 464 c.

2. CukopoBa U.A. TIpakTukyM 1Mo aHaTUTUYECKONW XUMHUHU: yued. mocodue Js
arp. cren. /U.A. Cukoposa, N.}O. Copokuna; Benukoinyk. roc. c.-X. akaj. -
Benukne JIyku, 2005. — 160 c.

3. Xaxanu"a T.U. Anamutudeckas xumus: y4e0. mocoOue s CTyA. BY30B /
T.U. Xaxanuna, H.I'. Hukutuna. - 2-e uza., nepepad. u pom. - M.: IOpaiit;
N/ ¥Opaiir, 2010. — 279 c.

4. Xumus: cripaBoyHoe rnocobue / Benukonyk. roc. ¢.-X. akaj.; Kad. XUMUU U
arpoxumuu; pazpad: H.B. Marazeesa, U.A. Haarounii, 1.}0. Copokunau
np. - Benukue Jlyku, 2008. - 58c.

5. Huroumu UK. Kypc ananutumdeckot xumuu: yue6. / I.K. [{utoBuu. - 10-¢
u3n., crep. - CII6., M., Kpacuonap: Jlans, 2009. — 496 c.

HNurepHeT-pecypcebi:

1. EnuHOE OKHO MOCTyIa K 00pa30oBaTeNbHBIM pecypcaM [ DIEKTPOHHBIN pecypc].
— Pexxum nocryma: http://window.edu.ru/ , cBoGoHbIi. — 3ari ¢ 3kpana. — 3. pyc.
2. Hayunas snektpoHHass OuOmmotexka «KubepJleHumHka» [DiIeKTpOHHBIA pe-
cypc]. — Pexxum nmoctyma: http://cyberleninka.ru,

3. Hayunas snexrponnas 6mbmmoreka eELIBRARY.RU [DnekTpoHHbIN pecypc]. —
Pexxum mocryna: http://elibrary.ru/ , ceo6oaHbIit. — 3ari ¢ 3xkpaHa. — SI3. pyc.

4. Enunas xoymekiusi HU(GpOBbIX 00pa30BaTEIbHBIX PECYPCOB [DIEKTPOHHBIN
pecypc]. — Pexxum goctyma: http://school-collection.edu.ru/ , cBoGoaHbIi. — 3ari ¢
3KpaHa. — 3. pyc.

3 KpnTepnn OIICHKH YCTHOI'0O OTB€TA:

«5» (OTJIMYHO) BBICTABJISACTCS, €CIM OOy4JaIOIIMICSA B MOJHOM O0BEME OT-
BETHJI Ha BCE BOIPOCHI, TOCTABJICHHBIE TIpeIo/iaBaTesieM, yMeeT padoTaTh CO BCe-
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MU BUJIaMU UCTOYHHUKOB, MPOSIBUB CAMOCTOSITEILHOCTh U 3HAHUS MEKIIPEIMETHO-
ro Xapaktepa, IPUMEHITh TPUHIUIIBI YUeOHOU TUCIUIUIMHBI B )KU3HHU.

«4» (X0OpoIlI0) BBICTABIISIETCS, €CIM OOYUYAIONIUNCA PacKpbUl COAEp KaHUe
BOIIPOCOB, HO B €r0 OTBETE COJAEPXKATCS HENOYEThl MJIM OJHA HeTrpyOas omuoKa;
IIPU OTBETE HA JOMOJIHUTEIbHBIE BOMPOCHl UMEIOTCS HE3HAUYUTEIbHbIE 3aMeUYaHus
Y TIONPaBKHU CO CTOPOHBI mpenojasaresns. O0yyaromuics MOXET CaMOCTOSITEIBHO
N00BIBaTh 3HAHUSI, MOJB3YACH PA3TUYHBIMU UCTOUHUKAMU, UMEET Pa3BUTHIC MPAK-
TUYECKHE YMEHUS, HO HE00SA3aTeIbHO UX IPUMEHSTh.

«3» (Yy10BJIETBOPUTEJIBHO) BBHICTABISACTCS, €CIM OOYyYalOUUUCS PACKPHLI
6osee uem Ha 50% coniepkaHre BOMPOCOB, €T0 OTBET COACPIKUT HETOUYEThI WK 2-3
HerpyOble OIMOKH, IPU OTBETE Ha MOCTABJIEHHBIE BOMPOCHI MPENoAaBaTelb OKa-
3bIBAJl €MY 3HAYMTENIbHYIO MMOMOIIb B BUE HABOJAIIUX BOMpocoB. O0yyaromuics
3HAET TOJHKO OCHOBHBIE MPHUHITUIIBI, YMEET JI0OBIBATh 3HAHUS JIUIIIh U3 OCHOBHBIX
UCTOYHUKOB, YaCTUYHO C(HOPMUPOBAHBI 3HAHUS U YMEHUSI.

«2» (Hey10BJIETBOPUTEIbHO) BHICTABIISCTCS, €CJIM O0YUYaAOIIHUICS PACKPHLI
MmeHee, yeM Ha 50% conep:kaHue BOIIPOCOB, €r0 OTBET COACPKUT OoJiee IBYX Ipy-
ObIX OMIMOOK, IPU OTBETE HA MOCTABJICHHBIE BOMPOCHI MPEINO/IaBaTeNlb OKa3bIBaJl
€My MOCTOSIHHYIO TToMoI[b. OO0yuaromuiicsi He YMEET caMOCTOSITENbHO padoTaTh €
UCTOYHUKAMH, HE 3HACT MPUHIIUIIOB YUeOHON NUCIUIUIUHBI, Y HETO He ChOpMUpPO-
BaHbI 3HAHUS U YMEHUS.

KpuTtepun oueHky BbINOJHEHNUS J1a00PATOPHOI0 3aHATHS:

«5» (OTJMYHO) BBICTABIAETCS, €CIIM 3a/laHue MO padOTe BHINOJHEHO B TOJI-
HOM 00BbEMe, aKKypaTHO, B COOTBETCTBUU C MPEIbSIBIsIEMbIMU TpeOboBaHUsIMU. Bee
HKCIIEPUMEHTHI 3aBEPIICHBI MPABUIBHBIMHU PE3yJbTaTaMU W TPaMOTHO odopmiie-
Hbl. CTYyJIEHTOM JIJaHbl TOUHBIE OTBETHI Ha BONPOCHl. OOyUYaronuiics UMeeT pa3Bu-
ThI€ MMPAKTUYECKUE YMEHHUS U YCIEIIHO UX MPUMEHSET.

«4» (X0po110) BHICTABISETCS, €CIIH 3aJJaHue 110 PabOTE BHIMOJIHEHO B MOJTHOM
oobeme. KauectBo oopmieHus 3amanusi HE TOJHOCTBIO COOTBETCTBYET TpeOoBa-
HusM. B xoze paboThl 1 0TBETax Ha BOMPOCH! IOMYIIEHBI HEOOBIINE HETOYHOCTH.
OOyuaromuiicss UMEeT pa3BUTHIC MPAKTUUYECKHE YMEHHS, HO HE BCETJa YCIEITHO
WX MPUMCHSET.
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«3» (yAOBJIETBOPUTEJIbHO) BBICTABIACTCS, €CIW 3aJaHUE BBINOJHEHO Ipa-
BUIbHO. KauecTBO oopmiieHHs] HE MOJHOCTHIO COOTBETCTBYET TpeOoBaHMsIM. B
OTBETaX Ha KOHTPOJbHBIE BOMPOCHI JOMYCKAET 3HAUUTENbHBIE MPOOENBl B yCBOE-
HUU TeopeTHueckoro marepuana. OOydarolmuiics 3HaeT TOJBKO OCHOBHbBIE IPHUH-
LUIIbI, YACTUYHO C(POPMUPOBAHBI 3HAHUS U YMEHUS.

«2» (Hey0BJICTBOPUTEJIbHO) BBICTABISAETCS, €CIU 3aJaHUE HE BBIIOJIHEHO.
OOyyarouiics He 3HAaeT MPUHUMUIIOB Y4eOHON MUCUUIUIMHBI, Y HEro He chopMHu-
pPOBaHbI 3HAHUS U YMEHHS.

Kpurtepun oueHk# TecTOBOrO 32 JaHUA:

B npoueHTHOM COOTHOIIEHUH OLIEHKH (110 MATUOAIBHOM CHCTEME) PEKOMEH -
JIyeTCsl BBICTABISATh B CJIEAYIOIIUX JUANa30HaX:
«2» - meHee 50%:;
«3» - 50% - 65%;
«4» - 65% -85%:;
«5» - 85% - 100%.
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KOHTPOJILHO-OLIEHOYHBIE CPEJICTBA AHCLMILUIHH aKTyATH3HPOBAHBI JULA 2025
rojia Havaua MoArOTOBKH.




KoHTpoabHO-01I€CHOUHBIE CpEe/ICTBA JAUCHUIUIMH aKTyaau3upoBaHbl s 2026 roga

Ha4dajia ImoaroToBKHU
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