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1. IIEJIM OCBOEHUA YYEBHOU JUCIHUATLIAHBI
HenssMu ocBOCHUSI TUCHHUILVINHBI KAHAINTHYCCKAS XUMHD» SBJISIOTCH:

- H3yYECHHUE CTYAEHTAMH OCHOB aHAJUTUYECKON XUMUU JIJI UCTIOJIb30BaHUS B
npoecCHOHANBHOM JesITeNbHOCTH;

- (opMHUpOBaHKE Yy CTYJICHTOB CIEIUATBHOTO THUIIA XUMUYECKOTO MBIIIICHNUS,

- OCO3HAaHHE POJIM XHUMHH B IPOLIECCE OXPaHbI OKPYKAIOLIEH CPEJIbI.

2. MECTO YYEBHOU JUCIMIIJIMHBI B CTPYKTYPE OIIOIT BO
I[I/ICHI/IHJ'H/IHB, «AHamuTHYECKasd XHUMHUS» OTHOCHTCA K YacTH JUCHUIIINH, (1)OpMI/IpyeMI)IX
y4acTHHKaMH O0Opa30BaTENIbHBIX OTHOLICHWI; M3ydaercsi Bo 2 cemectpe. IIpemnmaraemsiii Kypc
MIOMOXET CTYJEHTaM HUMETbh MpPEJCTaBICHHE 00 OCOOEHHOCTAX OOBEKTOB aHaiM3a, a TaKxkKe
OBJIaJIETh METOI0JIOTHEH BEIOOpAa METOIOB aHAJIM3a U PHOOPECTH HABBIKK UX NPUMEHEHHSI.

Taoauna 2.1.

CBa3b AUCHHUIIINHBbI «AHATIUTHYECKAS XUMHS C npeaAmeCcTBY OIMUMHA THCHUIIJIHHAMMU U
CPOKH X M3YYCHUSA

Kon JIMCUMITTNHBI, TPEIIIeCTBYIONINE TUCIUILTHHE Cemectp
JIUCLIATUIAHBI «AHamuTAYEeCKasd XUMUSD)
b1.0.15.03 OO0was xumus 1
Taoauua 2.1.

CBa3b AUCHHUIIIMHBI «AHATMTHYECKAST XUMHS C mocjaeaAyromuMu JUCHUINIJIMHAMHU H CPOKH
HX U3YyYCHUSA

Kon JIMCUMIUIMHBI, MOCAEAYIOMNUE 33 JUCLHUILUIMHON CemecTtp
JHACIUTIIAHGI «AHanuTHYEeCKas] XUMUS»
b1.5.9.2 Oprannyeckast XumMust 3
b1.5.16.3 buoxumns 4

B pe3yabTate 0CBOEHUSI TUCHMIIMHBI CTYIEHT H0JI7KEH
3HATh:

- MECTO aHAIUTUYECKOW XMMHH B CUCTEME HAYK; CYIIECTBO PEAKIUi U MPOIIECCOB,
UCTIOJIb3YEMBIX B aHAIUTHUECKON XUMHUU;

- TPUHIUTBI U 00JaCTH UCTIONB30BAHUSI OCHOBHBIX METOJIOB XUMUYECKOTO aHATH3a
(XUMHUYECKHX, (PU3UKO-XUMUIECKUX U (U3HUECKHX);

- JabopaTopHOe 000PYOBaHNE U TEXHUKY BBIIOJIHCHUS OT/ICITBHBIX OMEPAIUi TOITY-
MHUKPOMETOJIOM;



- [PUHOUIIBI aHAJIMTHYECKOU KJIaCCI/I(I)I/IKaL[I/II/I KaTUOHOB U aHHOHOB, O6H_Iy10 Xapak-
TCPUCTHUKY KATHOHOB Ka)KI[OI\/'I aHAITUTHYCCKOM T'pyHIibl 1 YaCTHBIC pCAKIIUA
KaTUOHOB U aHHOHOB.

YMmerTh:

- XapaKTepHU30BaTh XMMHYECKHE CBOMCTBA KATUOHOB aHAJIMTUYECKUX IPYIII,
- HCHOJB30BATh METOAMKY MPOBEICHHS XapaKTEPHBIX peakiyii B JadbopaTopuu.

Baagers:

- HaBBIKaMH 0€301acHON padOTHI B XUMHUYECKOH Tab0paTOpHH, B3BEITUBAHHUS,
U3MepeHust 00bEMOB U IUNIOTHOCTEH JKUAKOCTEH; onpeaenenus pH pacTBopos;
- METOJMKOW MPUTOTOBJICHHs PACTBOPOB C 3aJaHHOM KOHIICHTPALIUEH;

-  MCTOAAMH Ka4C€CTBCHHOI'O XMMHUYCCKOI'O aHaJin3a,

KOJIMYECTBEHHOTO (00BEMHOTO)

XUMHUYECKOT0 aHAJIN3a; aHaJTN3a KUCIOTHO-OCHOBHBIX U OKUCIUTEIHHO-BOCCTAHOBU-
TEJIbHBIX CBOMCTB BEIIECTB;

- paboThI ¢ XUMHUYECKOH TTOCY/I0M;

- paboThl C TEXHUYECKUMH U AHAIMTUYECKUMH BECaMHU.

3. KOMIIETEHIIMA OBYYAIOIIEI'OCs1, POPMUPYEMBIE B PE3YJIbTATE
OCBOEHMSA YYEBHOU JUCHUIIJIMHBI

[Ipouecc u3ydeHus: OTUCHUIUIMHBI HANpaBjieH Ha (OPMHUPOBAHUE DJIEMEHTOB CIEAYIOIINX

koMmrereHuuit B coorBerctBru ¢ GI'OC BO u OIIOII BO no nanHoMy HampaBieHHUIO MOATOTOBKHU:

Haumenosa Kon, Kon, HAaNMEHOBaHHe HHIUKATOpA
HHEe KATeropud HanMMeHOBaHHe AOCTHKEHUS
(rpynnsi) YK YHUBEPCAJIbHOM YHUBEPCAJIbHONH KOMIIETEHIIMH
KOMIIeTEeHIIUH
CucremHoe u kpu- YK-1. Cnoco0eH| YK-1.1. Ananuzupyer 3a7auy, BbIICIASA €€
TH4YeCKoe OCYLIECTBJIATH  MO- 0a30BBIE COCTABISIOIINE;
MBIILICHHE HCK,  KPHTHYECKHH VK-1.2. Onpenensier, HUHTEPHOPETHPYET U
aHaJIn3 uHpopMa-

HUU, IPUMEHATDH

pamxkupyeT uHpopmanuoo, TpedyeMyro Ui perieHus
MOCTaBJICHHOM 3aJa4M;

CHCTEMHBIN MOAX0
JJIs1 peleHusi mocra-
BJIEHHBIX 32124

YK-1.3. OcymecTBisger TOWCK HHPOPMAIUH
IJI1 pCIICHUSA OCTaBJICHHOU 3ala4yu IO pa3IMYHbIM
TUIIAM 3aIPOCOB;

YK-14. Ilpu o6pabotke  umH(pOpMaIUH
oTnu4aeT (GakThl OT MHEHHH, HHTEpIpeTaLHii,
OLIEHOK, (opMupyer coOCTBEHHbIE MHEHHUS |
CY>KICHHsI, apTyMEHTHUPYET CBOM BBIBOJBI U TOUKY
3peHus;

YK-1.5. PaccmarpuBaeT ®W  mpeasiaraet
BO3MOXXHBIE BApUAHTBl PELICHHUsS IOCTABIEHHOU

3aJ]a4, OLICHUBAs UX JOCTOMHCTBA U HEJIOCTATKH.




peanu3anusi NMpo-4 HMCHOJb30BaTh 04304 METOJbl, COBPEMEHHBIE HAIIPaBJICHUS MaTEMaTHUKH,
rpaMm y4eOHbIX Bble 3HAHMSA B (QU3MKK, XUMUM U HAyK O 3emJje, 3HAeT aKTyaJbHbIe
AUCHHUILINH B 00JacTH MaTeMaTH{ NpOOJIEeMbl OHMOJIOTUYECKUX HAyK M TEPCIEKTHUBBI
paMKax  OCHOB- KH, (pU3HKH, XMMHM, MEKIUCUUIUIMHAPHBIX UCCIIEIOBAHUN;

HOl o0meoOpa-| Hayk o 3emiie H
30BaTeIbHOM OMoOJIOTHM B KHU3- OIIK-6.2. Vcnonb3yeT HaBBIKKA J1TaOOpaTOPHOMN
NnporpamMmmMabl B HEHHBIX CHTYalMsIXj paOOTHl U METO/bl XUMHH, (PU3UKH, MATEMATHYECKOTO
COOTBETCTBHM (¢ NPOrHO3HPOBATHL M0+ MOJCIMPOBAHUS W MATEMaTHYECKOW CTATUCTHKH B

Pa3paborka j OIIK-6. Cnoco0eH OIIK-6.1. IlprimeHseT OCHOBHBIE KOHIICHIUU U

TPeOOBAHMSIMH | CJIEACTBHSA cBOeil mpodeccHOHANBHON esTeIbHOCTH;

(penepanbHbIX npo¢ecCHOHANBLHON H

rocy/iapcTBeH- COLMAILHOM nesi- OIIK-6.3. Ucnonb3yet METOJIbI

HBIX  00pa3oBa- TeJbHOCTH, HecTH CTaTUCTUYECKOIO OLIEHUBAHMS U IPOBEPKU THUIIOTES,

TeJbHbIX OTBETCTBEHHOCTHL 34 IIPOTHO3WPOBAHHUA MEPCIICKTUB H COMMaJIbHBIX

CTaHJIAPTOB CBOM penieHust MOCIEACTBUI CBOEH pohecCUOHANTBHOMN
JeSATEIbHOCTH.

4. OFbEM JJUCIIUIIMHBI U BUJIbl YYEFHOM PABOTHI

Tab6umnua 4.1.
O0beM IMCUMILVIMHBI M BUbI Y4eOHOH padoThl
Buj yueOHoii padoThl Bcero 2
4acos cemMecTp

OO0mas TpyA0eMKOCTh TUCIUTUTUHBI 108 108
AyJIUTOPHBIE 3aHATHUSA 46 46
Jlexuun 16 16
JlaGopaTopHbie 3aHATHS 30 30
CamocrosiTenbHas paboTa 62 62

5. COJIEPKAHUE JUCHUILINHBI, CTPYKTYPUPOBAHHOE II0O TEMAM
(PA3IEJIAM) C VYKA3AHHMEM OTBEJEHHOI'O HA HHX KOJHUYECTBA
AKAJEMUYECKHUX WU ACTPOHOMHMYECKHX YACOB M BHJIOB YYEBHBIX
3AHATHUHN

Tab6umuna S.1.
CTpyKTypa U coepkaHue AUCHUIITHHBI
OO11ast TPyA0EMKOCTh TUCIMIUTMHBI COCTABIISIET 3 3aueTHbIe enuHuIbl, 108 dacos
NoNe Paszpnen Cem. Buabi yueOHoii pado- ®opmbl

n/m JUCHUILINHBI Thl, BKJIIOYAsi CAMOC- TeKYIl.




TOAATEJIbHYI0 padoTy KOHTP.

CTYJCHTOB ycimes.
JIeKII. mab. | cam.
pab. | pad.
1. | BBeneHue B aHATUTUYECKYIO XUMUIO. | 2 1 - 4
2. | KauectBennblit ananmus. Knaccuduka- | 2 1 3 4
1Sl KATHOHOB U aHMOHOB. [lepBas
aHAJIMTUYECKas TPYIIa KaTHOHOB.
3. | Bropas  ananuTuyeckas  rpymnma | 2 1 3 4
KaTHOHOB.
4. | Tperpss  aHanuTHyeckas  rpymma | 2 1 3 6 K.p. 1
KaTHOHOB.
5. | UerBepras aHanuTHuyecKas TIpymnmna | 2 1 3 4
KaTHOHOB.
6. | Ilaras aHaJIUTUYECKas rpymmna | 2 1 3 4
KaTHOHOB.
7. | llecras  aHanmuTuyeckas  rpymma | 2 1 3 6 K.p. 2
KaTHOHOB.
8. | AHMOHBI. AHaJIU3 pacTBOpa HEU3BECT- | 2 1 4 6 K.p.3
HOM COJIN.
9. | Knaccuduxanust MmeTonoB koauaect- | 2 2 2 6 KOJUIOKB
BEHHOI'0 aHanu3a. ['paBuoMerpuuec-
KM (BECOBOI) METO/T aHAJTN3A.
10. | TurpumeTpuueckuii MeTo aHanuza. | 2 2 2 6 TECTBI
MeTo/ KUCIOTHO-OCHOBHOTO TUTPO-
BaHus. IHAMKaTOpbl B METOJIE KUCIIO-
THO-OCHOBHOT'O TUTPOBAHHMSI.
11. | MeTox OKHCIUTEIHLHO-BOCCTAHOBU- 2 2 2 6
TEIBHOI'O TUTPOBAHUSI.
12. | Merox ocaxaeHusi 1 KOMIUIEKCOOO- 2 2 2 6 KOJUJIOKB
pa3zoBaHusl.
16 30 62
Hroro:

5.2. Conep:xxaHue TUCHMIIMHBI KAHAJIUTHYECKAS XUMUSD)

BBenenue. AHanuTHYECKAs] XUMUSI M1 XUMHAYECKHUM aHaIn3. OCHOBHBIE MMOHATHUS; METO
aHaJIM3a BEIeCTBa, METOIMKA aHAIN3a, KAYSeCTBEHHBIM XUMHYESCKUHN aHaJIN3, KOJIMYSCTBESHHBIN
XUMHUYECKUN aHAIM3, SJIEMEHTHBIN aHanu3, GyHKIIMOHATbHBIN aHaIN3, MOJICKYJISIPHBIIN aHau3,
¢a3zoBbIit ananu3. OCHOBHBIE pa3/elibl COBPEMEHHOM aHAMUTHIECKOH xumun. KpaTkuit
MCTOPUYECKHI OYEPK Pa3BUTHSI AHAIUTUYECKON XUMuUU. [IpumMeHenne MeTo10B aHaTMTUYECKON
xumuu B Gpapmarmu. @apmaneBrudeckuii anann3. PapMakoneHbie METOIbI.

AHaIMTUYECKUE TPU3HAKU BEIIECTB M AHAIMTUYECKUE PEAKLHUM;, THUIBl aHAIUTHUYECKHX
peaKuu U pPeareHToOB. XapaKTepUCTUKAa UyBCTBUTEIBHOCTH AHAIUTUYECKUX peakUuil (mpeaenbHoe
pa3baBiieHHe, TpeneibHas KOHIICHTpAIWsl, MHHHMAIbHBIA O00bEM TMpelenbHO pa30aBICHHOTO
pacTBopa, Tpeaesl OOHapyKeHHs, OOHAPY)KHWBAeMbId (OTKPHIBAEMBI) MUHHUMYM, TOKa3aTelb YyBC-
TBUTEJILHOCTH) .

O0mme TeopeTHYEeCKHE OCHOBBI aHAJIMTH4YecKoil xumuu. I[IpuMeHeHMe HEKOTOPBIX
M0JIOKEHUH TEOPUH PACTBOPOB JJIEKTPOJMTOB U 3aKOHA ACHCTBYIOIIMX MACC B AHAJIUTHYECKOM
XUMHUH.

CunbHbIC U ClTa0dble AMEKTPONUThL. KOHIIEHTpaIusi HOHOB B PacTBOPE;



CHOCOOBI BHIPAYKEHUSI KOHIIEHTPAIMU. AKTUBHOCTh JJIEKTPOJIUTOB, HOHOB; KO3(DPHUIIMEHT aKTHBHOCTH.
WNonnas cwma (MOHHAsE KPEMoOCTh) pacTBOpa; BIMSHUE MOHHOM CHUJIBI pacTBOpa Ha KO3(PPHUIIMEHTHI
aKTUBHOCTH (MHAMBHIyallbHbIE, CPEIHENOHHBIE) HOHOB. pH BOJHBIX pPaCTBOPOB AJIEKTPOIUTOB.

[Ipumenenne 3akoHa JEWCTBYIOIIMX MAacC B aHAIUTHUYECKOM XUMUU. OCHOBHBIC THITBI
paBHOBECHM, NPUMEHSIEMBIX B AHAJIUTUYECKOM XUMHHM. KOHCTaHTa XHUMHUYECKOIO pPABHOBECHS
(ucTHHHAS TEPMOIMHAMUYECKAs, KOHIICHTPAIIMOHHAS ) .

I'ereporeHHble paBHOBECHS B CHUCTEME OCAJOK - HACBHILIEHHBIM pacTBOP MajiopacTBOPUMOIO
JIEKTPOJIUTA U UX POJIb B AHAITUTUYECKON XUMUM.

CriocoObl BBIpaXEHHUS PACTBOPUMOCTH MaJOPACTBOPUMBIX 3JIEKTPOIMTOB. [IpomsBeneHue
pacTBOpUMOCTH  (IIPOU3BENEHUE  AKTMBHOCTH)  MaJOpacTBOPUMOIO  3JIEKTPOJIUTA. Y CIIOBUE
0o0pa3oBaHUsl OCAJKOB MAaJIOPACTBOPUMBIX 3JEKTPOJIMTOB. BiusHue 100aBOK OCTOPOHHUX
JNIEKTPOJIMTOB  HA  PAaCTBOPUMOCTb  MaJOPACTBOPUMBIX  DJEKTPOJIUTOB  (BIHMSHHE  J00aBOK
JIEKTPOJIUTOB C OJHOMMEHHBIM HMOHOM, BIIMSHUE J100ABOK IOCTOPOHHErO (MHAEHEPEHTHOIO)
3NIeKTposinTa). BiusiHue pa3nuuHbiX (PaKTOPOB HA MOJHOTY OCAKACHHUS OCAIKOB M MX PAaCTBOPEHHE.
JpoOHoe ocaxenue. I[lepeBox 0JTHMX MaOpaCTBOPUMBIX 3JIEKTPOJIUTOB B APYTHE.

I(ucnomno-ocnoenblepaeuoeecuﬂ U ux pois 6 aHanumuuecKoll XuMHH.

[IpoTonmutnyeckue paBHoBecus . [IoHATHE O MPOTONUTUYECKOW TEOPUU KUCIOT U OCHOBAHHUIA.
[IpoTonuTHyeckue paBHOBECHs B BOAE. XapaKTEPHCTUKA CUJIBI CIA0BIX KUCIOT M OCHOBAHUS.
KOHCTaHTBI KHCTOTHOCTH M OCHOBHOCTH, UX MOKAa3aTEeIu.

I'mpponus. KoHctanTta M creneHp ruaposnsa. Beiuncnenune 3HaueHudd pH pactBopoB corneid,
MO/IBEPraOIINXCS THAPOIIN3Y.

Bydepnsbie cuctemsl (pacTBopsl); 3HaueHust pH OydepHbIX pacTBOpoB, OydepHas eMKocTh, OydepHoe
nericteue. Mcnonp3oBanne OyhepHBIX CUCTEM B (papMaIieBTUIECKOM aHAJIH3E.

OKuciaumenbH0-60CCMAHOBUMENbHbLE PAGHOGECUA U UX POJIb 6 AHATUMUYECKOU XUMUU

OKHCAUTETBHO-BOCCTAHOBUTEIbHbBIE CUCTEMBI. OKHCINTENBEHO-BOCCTAHOBUTEIbHBIE
3JEKTPOJIbI. [ToTeHnmansl OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX 3JIEKTPOJOB  (peajbHbIe,
CTaHJapTHBIE, (opManbHBIC); YCIOBHBIE (OTHOCUTEIBHBIE) OKHCIUTEIbHO-BOCCTAHOBUTEIIHHBIC
noteHuuansl. Ilotennman peakuuu (3nmektponBmxkymas cuina - DJIC peakuuun). Hampasnenue
IIPOTEKaHUSI OKHUCIIUTEIBbHO-BOCCTAHOBUTENIBHONW peakuuu. BnusHue KOHLEHTpauui peareHToB, pH
Cpelbl, TEMIEpaTypbl, NPUCYTCTBUA UHAUGGEPEHTHBIX HOHOB Ha 3HAYEHUS OKHUCIUTEIHHO-
BOCCTaHOBUTEIIbHBIX PEaKIUHl.

I'myOuHa mpOoTeKaHUSI OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKITHIA.

Hcnonb30BaHne OKHCIUTENIbHO-BOCCTAHOBUTEIBHBIX pPEAKIUHA B AHAJUTHYECKON XUMUH, B
(dbapmaleBTUYECKOM aHaJH3E.

Pagnosecus KoMnieKcooopazoeanus u ux poib 6 AHAIUMUYECKOU XUMUU

OO01mas xapakTepuCTHKa KOMIUIEKCHBIX (KOOPAWHAIIMOHHBIX) coelnHEeHn. PaBHOBecHs B pacTBopax
KOMIUIEKCHBIX ~ coeAuHeHUH. KOHCTaHThl ~ yCTOWYMBOCTH  W.HECTOMKOCTH (HEYyCTOMYMBOCTH)
KOMIUIEKCHBIX CO€IMHEHUI (mojHble (00IIue), CTyneHYaTble, KOHIEHTPAlMOHHbIE, WCTHHHbIE
TepMoiuHamMuyeckue). [ToHaTue o MoOOYHBIX peakuusx U 00 aKTUBHOW JI0JIE JIMTaHJOB. Y CJIOBHBIE
KOHCTAHTbl YCTOWYMBOCTU M HECTOWKOCTH (HEYCTOMYMBOCTH) KOMIUIEKCHBIX coeluHeHui. BriusHue
pa3InYHbIX (aKTOPOB HAa KOMIUIEKCOOOpa3oBaHue B pacTBopax (pH cpezbl, KOHIIEHTpaluii peareHToB,
J00aBOK TOCTOPOHHMX HOHOB, OOpa3yIOIIMX MaJIOpaCTBOPUMBIE COEAMHEHHMs C MOHOM MeTalla-
KOMILIEKCO00pa30BaTeisi, HOHHON CHJIBI PacTBOpa, TEMIIEPATYPBI).

Hpumenenue Op2anuv4ecKux peazeénimoe 6 AHATUMUYUECKOU XUMUU

PeaKLII/II/I, OCHOBAQHHBIC Ha O6p8,30BaHI/II/I KOMIIIICKCHBIX COG,Z[HHGHPIIZ. (DYHKI_II/IOH&]'II)HO-
AHAIIUTUYCCKUC TPYHIIbI B JIMTAHAAX. KpI/ITepI/II/I MMPUMCHCHHS BHYTPHUKOMIUICKCHBIX COGI[I/IHCHI/Iﬁ B
aHAJUTHYECKON XMMHU (Ma.]'[af[ pacTBOPUMOCTb. HaJIM4UC XapaKTepHoﬁ MHTCHCUBHOM OKpacCkKu,
BBICOKas yCTOfIqI/IBOCTb). HpI/IMepLI HCIIOJB30BaHUA XCIATHBIX KOMIIJICKCHBIX COGI[I/IHCHI/Iﬁ B XHU-



MUYECKOM  aHalu3e. [WIOUYHBIE [UKIOO0pad’yrollue OpraHudYecKue JIMraHibl  (JUTHIOH,
JTUMETUITIIMOKCUM, 1-HUTPO30-2-HaTOI U Ap.)

Peakuuu 6e3 yuacTusi KOMIUIEKCHBIX coennHeHuil. OOpa3oBaHue OKpAIlIEHHBIX COCTUHEHHH C
0oOHapy)XMBaeMbIMH HOHaMU  (OTKpbIBaeMbIMH  BemiecTBaMu). (OOpa3oBaHHE  OPTaHMYECKHUX
COCIMHEHHH, 00IaaronuX crenupuIecKUMI CBOMCTBaMH (3arax, OKpalliBaHUe TUIAMEHU TOPEIKHA U
1p.). Ucnonp3oBanne OpraHnYecKUX COCTMHEHHUH B Ka4e€CTBE UHIUKATOPOB.

Memooul pazoenenus u KOHYUEHMPUPOBAHUS EU{ECHIE 8 AHATUMUYECKOU XUMUU

HekoTtopsie OCHOBHBIC TOHSTHS (pa3ieleHHe, KOHICHTPUPOBAaHHO. Kod(hdumumeHT (dakrop)
KOHIIeHTpupoBaHus). Kiaccudukamms MeTomoB pas3jieicHUss H KOHIECHTPUPOBAHHS (METOJBI
UCTIAPEHHUS, O30JICHHE, OCAXKJICHUE, COOCAKICHUE, KPUCTAJUIM3ALMUS, SKCTPAKIMs, W30HMpaTerbHas
aJICOpOIIHs, IIEKTPOXUMHUUECKUE M XPOMATOTrpahUIECKHEe METOIBI).

Xpomamozpaguueckue memoowt ananusa.

Xpomatorpadus, CymHOCTh MeTona. Kriaccudukamus xpomaTorpaguieckKux METOI0B
aHalM3a: MO0 MEXaHW3MY pa3JIelieHHus BEIIECTB, IO arperaTHOMYy COCTOSHHUIO (a3, MO0 TEeXHHKE
AKCIIEPUMEHTA, 110 CIIOCO0Y OTHOCHUTEIIBHOTO IepeMenieHus (as.

Ancop6ronnast Xpomarorpadus. Tonkocnoitnas Xpomarorpadus (TCX). CymHocTs MeToa
TCX. KodddunueHT MOABUKHOCTH, OTHOCHTEIBbHBIA KOAI(DPHUIIMEHT TOABMKHOCTH, CTENEHb
(xputepwuii) pazmeneHus, KOdXPPUIUEHT pa3aeneHus. Marepuaiabl U PaCTBOPUTENH, MPUMCHIEMbIE B
metone TCX.

PacnipenenurensHass  Xpomarorpadus. Xpomartorpapuss Ha Oymare (0y- MaxHas
xpoMmarorpadusi). Ocamounass xpomatorpadus. Ilonstue o curoBoit xpomartorpaduu. I['enb-
Xpomatorpadus.

KauecTBennblii xumuueckuii anaaus. Knaccudukaims MeTo10B KAYeCTBEHHOTO aHaIN3a
(IpoOHBIN U CHCTEeMaTUYECKHIl; MaKpO-, IOITYMUKPO-, MUKPO-, YIBTPOMHUKPOAHAIN3).

AHQIUTUYECKHE pPEaKUMM MW  PEAreHThl, MCHOJb3yEMbIE B KAa4YE€CTBEHHOM aHAJM3€
(ciennuyeckue, CENEKTUBHBIC, TPYIIOBHIE).

Hcnonps3oBaHne KaueCTBEHHOTO XMMUYECKOTO aHaIK3a B (papMariuu.

Kauecmeennvlit ananuz kamuonoé u anuoHoé

AHanuTthueckas Kiaccuukaiys KaTHOHOB MO Tpymmam (Cyib(puaHas WIA CEpOBOIOPOAHAS,
aMmMuavHO-pochaTHas, KHCIOTHO-OCHOBHAS ). OrpaHUYCHHOCTH JIF000H KiTaccu(UKaiu KaTHOHOB.

KucnotHo-ocHoBHast kiaccupukanus KAaTHOHOB IO TpynmaM. AHAJIUTUYECKUE pPeaKIuu
KaTHOHOB Pa3IUYHBIX aHATUTHUYECKUX TPYTIIL.

AHanuThueckas — KiaccHQUKanus ~ aHMOHOB (IO CIOCOOHOCTH K 0Opa3oBaHUIO
MaJjIopacTBOPUMBIX COCTMHEHUI o OKHCJIUTEIIBHO-BOCCTAHOBUTEIHLHBIM CBOMCTBaM).
OrpaHu4eHHOCTh 000 KIacCH(PUKAIMU aHUOHOB. AHANTUTUYECKUE PEAKIMU aHHOHOB Pa3TUYHBIX
AHAJMTHYECKUX Tpynn. MeTo bl aHamu3a CMeCceil aHMOHOB Pa3IUYHBIX TPYTIIL.

AHanu3 cMeceil KaTHOHOB M AaHUOHOB.

[Ipumenenve ¢uznyeckux U (QPUIUKO-XUMUUYECKHX METOIOB Il MACHTU(UKAIUN BEIIECTB B
KaueCTBEHHOM  aHayimze. [loHsATHE O TPUMEHEHUH  ONTHUYECKUX. XpoMaTorpaduyueckux,
ANEKTPOXUMUYECKUX METO/IOB B KAUECTBEHHOM aHAJIM3eE.

KoauuecTBennblii anaiau3. Kinaccudukarnms MeTo10B KOJIMUECTBEHHOTO aHATN3a
(xumHueckue, (PU3NKO-XUMHUECKUE, OMOIOTUIECKHE).

TpeGoBanwus, mpebsIBIsEMbIE K PEaKIMIM B KOJIMIECTBEHHOM aHanu3e. Pois u 3HaueHne
KOJIMUYECTBEHHOT'O aHAJIN3a B (hapMalui.

I'pasumempuueckuii ananus.

OCHOBHBIE MOHATUS TPAaBUMETPUUYECKOTO aHann3a. OCHOBHBIE 3TaIlbl TPABUMETPUUECKOTIO
onpeaenenus. Ocaxxaaemasi U rpaBUMeTpruecKast popmbl;
TpeOOBaHUs, MPEIbIBIIEMbIEC K OCAIUTENI0, TPOMBIBHOMN XKHUJIKOCTH.



[TonsiTre o Teopun 06pa3oBaHUs OCATKOB. Y CIIOBUS 00Pa30BaHUS KPUCTAILUTUIECKUX U
aMOpP(HBIX OCAIKOB.
[IpuMepsl rpaBUMETPUUECKUX OTIPECICHUI.

Xumuueckue mumpumempuyecKue Memoosl aHaniu3a.

Turpumerpuyeckuii ananu3 (turpumerpusi). OCHOBHbIE TOHATUSA (QJIMKBOTA, TUTPAHT,
TUTPOBAHHUE, TOUKA IKBUBAJICHTHOCTH, KOHEYHAsI TOYKA TUTPOBAHUS, MHIUKATODP, KPUBAs TUTPOBAHUA,
CTETNeHb OTTUTPOBAHHOCTH, ypPOBEHb TUTPOBaHUs). TpeOoBaHUS, MPEABABISAEMbIE K PEAKIHSIM B
TUTPUMETPHUH. PeakTuBhl, NMPUMEHSEMbIE B TUTPUMETPHUUYECKOM aHAIN3E, CTAaHIAAPTHHIC BEIECTBA,
TUTPAHTHIL.

TumnoBbie pacdyeTsl B TUTPUMETPUUYECKOM aHaiu3e (MOJIsIpHAs KOHIEHTpAIUs, MOJsIpHas
KOHIICHTpAIUsl SKBUBAJICHTA, TUTP, THTPUMETPUUECKUIA (hakTop mepecyeTa (TUTP MO ONpeAeTsieMOMY
BEIIIECTBY), MONPAaBOUYHBIN Ko3(duiment). Pacuer maccel cTaHAApTHOTO BEIIECTBA, 'HEOOXOIUMOMN
JUIs IPUTOTOBJICHUSI TUTpaHTa. PacueT KOHLIEHTpalUuMW TUTpPaHTa MpPH €ro craHiaptuzauuu. Pacuer
Macchl 1 MaCCOBOH JI0JIM ONPEEIIIEMOr0 BEIIECTBA [0 pe3yJIbTaTaM TUTPOBAHMUSL.

Knaccugukanus MeToJ0B TUTPUMETPUYECKOIO aHAIM3a: KUCIOTHO-OCHOBHOE, OKUCIMTEIbHO-
BOCCTAHOBUTEIIBHOE,  OCAJUTEIBHOE,  KOMIUIEKCUMETPUYECKOE U KOMIIICKCOHOMETPHUYECKOE
TUTPOBAHUE.

Bunel ( mpuembl) TUTpPOBaHUS, NPUMEHSEMbIE B TUTPUMETPUUYECKOM aHAIU3€ - IPSMOE,
oOparHoe, kocBeHHoe. CriocoObl onpesieneHusl OTAEIbHbIX HAaBECOK, AJIMKBOTHBIX dacTeil. MeToabl
YCTaHOBJICHUS] KOHEYHOW TOYKM TUTPOBAHMS - BU3yaJIbHbIC, HHCTPYMEHTAJIbHBIC.

Kucnommno-ocnoénoe mumposanue

CYH_[HOCTB METOAA. OCHOBHBIC p€akiun U THUTPAHTBI MCTOOA. Tumsl KUCIOTHO-OCHOBHOTO
TUTPOBAHUS - AUUIUMETPUS, ATKATUMETPHUS.

I/IHI[I/IKaTopH MCTOAa KHUCIIOTHO-OCHOBHOI'O THTPOBAHUA. Tpe60BaHI/ISI, OpCABABISACMBIC K
uHaukatopaM. MoHHas, XpoMmodopHas, HOHHO-XpOMO(OpHas TEOpUs HHIUKATOPOB KHUCIOTHO-
OCHOBHOTO TUTpOBaHMs. VHTepBal M3MEHEeHUs OKpacku MHIuKaTopa. Kiaccupukanus HHIUKATOPOB
(mo cmoco0y NPUTOTOBIEHMS, NPUMEHEHHUs, 10 IBETHOCTH, II0 MEXaHU3My IPOLECCOB
B3aMMOJEHCTBUS C TUTPAHTOM, MO cocTaBy). IIpumepbl THUNHWYHBIX HMHIMKATOPOB KHCIOTHO-
OCHOBHOT'O TUTPOBAHH.

KpI/IBI)Ie KHCJIOTHO-OCHOBHOI'O THUTPOBAHMUA. Pacqu, IMOCTPOCHUE W aHaliu3 THUIINYHBIX
KPUBBIX TUTPOBaHMSA JUI CIy4aeB TUTPOBAHMA CHUJIBHOM KHUCIIOTBHI ILENOYbIO, CIa0OW KHUCIOTHI
HIEJIOYbI0; CHJIBHOTO, CJIa00r0 OCHOBaHUS CHUJIBHOW KHUCIOTOW. BBIOOp HMHIMKATOPOB MO KPUBOM
TUTPOBAHUS.

THTpOBaHI/Ie MOJIMIIPOTOHHBIX KUCJIOT.

OmuOKM KUCIOTHO-OCHOBHOTO THUTpPOBaHUS (OmIMOKM, OOYCJIOBJIEHHBIE (PU3NYECKUMHU
HU3MCPCHUAMU, HWHIHUKATOPHBIC OH_II/I6KI/I, KOHICHTPAIIMOHHBIC HWHAWKATOPHBIC OH_II/I6KI/I, COJIEBBIC
OLIMOKH, UX pacyeT U yCTpaHEHHeE.

OKucaumenvHo-60cCmManogumenbHoe mumposanue

CymHnocts Metoaa. Knaccudukaius pe1okc-MeToA0B. Y CIOBUS MIPOBEACHHS OKHCIUTENHO-
BOCCTAHOBUTEJIBHOTO TUTpOBaHUS. TpeboBaHUs, NPEIbIBIIEMbIE K peakiusM. Busl
OKHUCJIUTEIHHO-BOCCTAHOBUTENILHOTO TUTPOBAaHUS (IIPsIMOE, 0OpaTHOE, 3aMECTUTEIHHOE) U PaCUeThI
pe3yJabTaTOB TUTPOBAHUS.

NuankaTopsl OKUCIUTEIHLHO-BOCCTAHOBUTENBHOTO TUTpoBaHus. Kinaccudukanus
MHIUKATOPOB. OKUCIUTEIBHO-BOCCTAHOBUTEIHHBIE MHIUKATOPHI (00paTUMbIe U HEOOpaTUMBIE),
MHTEpBaJ U3MEHEHHs OKpacKu MHANKaTopa. [IpumMepbl OKHCTUTENbHO-BOCCTAHOBUTEIBHBIX
WH/IMKATOPOB, YaCTO MPUMEHSEMBIX B aHAIIN3E - TU()EHUIaAMUH, N-()eHWIAHTPAHUIIOBAS KUCIIOTA,
dbeppouH u ap.

KpuBbie OKHCTUTETHFHO-BOCCTAHOBUTELHOTO THUTPOBAHHUSA: PaCUeT, IOCTPOCHUE, aHATIU3.
Br16op uHauKaTOpa HA OCHOBAHHUM aHAIH3a KPUBOM TUTPOBAHUSI.

NunukatopHbie OIIUOKH OKHCJIUTEIIbHO-BOCCTAHOBUTEIHLHOTO TUTPOBAHUS, 170'¢
MIPOUCXOXKICHUE, pacyeT, yCTpaHEHHE.



Ilepmanzanamomempuueckoe mumpoganue. CyniHoCTb METOAA. Y CIIOBUS IIPOBEICHUS
TUTpoBaHus. TUTpaHT, €ero NPUroTOBJIEHUE, CTAaHIAPTU3AIMS. Y CTAHOBJIEHUE KOHEUYHOM TOUKU
TUTpoBaHus. [IpuMeHeHne nepMaHraHaTOMETPUH.

Juxpomamomempuueckoe mumpoeanue. CymHoctb Merosa. TUTpaHT, ero
npurorosieHue. OnpeneaeHne KOHEYHON TOYKU TUTpoBaHus. [I[puMeneHne 1uxpoMaToMeTpUH.

Hooomempuueckoe mumposanue 11715 onpe ieNieHUs] BOCCTAHOBUTENEH IPAMBIM
tutpoBaHueM. CymHOCTh MeToAa. TUTpaHT (CTaHIApTHBIA PacTBOp 0Aa), €ro NPUrOTOBJICHHUE,
CTaHJapTHU3alMs, €ro MPUTOTOBIEHUE, CTAaHAAPTU3ALUSA, XPaHEHHE. Y CIIOBUS ITPOBEICHUS
TUTPOBAHUS, ONIPEEICHNE KOHEYHON TOUKH TUTpoBaHus. IIpumenenune meroaa.

Hooomempuueckoe mumposanue 111s onpeieNieHus OKUCIUTENEH 3aMeCTHTETHHEIM
tuTpoBaHueM. CylmHocTs MeTosa. TUTpaHT (CTaHIapTHBIN

pacTBoOp THOCYJb(aTa HaTpus), €ro MPUTrOTOBIEHUE, cTaHAapTu3auus. [Ipumenenue metoza.

Xnopiiooomempuueckoe mumpoeanue. CymHOCT MeTOa. TUTpaHT, €ro NMPUTOTOBIICHUE,
CTaHJapTU3anus. Y CJIOBUS IPOBEICHNS TUTpOBaHuUsl. [[puMeHeHune XiaopriogoMeTpumn.

Hooamomempuueckoe mumposanue. CymHocTh MeToja. THTpaHT —MeToda, €ro
MPUrOTOBJICHHE, cTaHaapTu3anus. OmnpeneneHne KOHEUHOM TO4ku TUTpoBaHus. [IpumeHeHue
HOATOMETPUH.

bpomamomempuueckoe mumpoeanue. CymHOCT MeTOAa. TUTpPaHT METOAA, €ro
MMPUTOTOBJICHUC, CTAHAAPTU3ALU. YcnoBus MMPOBCACHUA TUTPOBAHHA, OIIPCACICHUC KOHEYHOM TOYKU
tutpoBanus. [IlpumMenenue 6GpomaromeTpuu.

bpomomempuueckoe mumpoganue. CylmHOCTH MeTOAAa. TUTpaHT MeToja, €ro
npurotoBienue. [Ipumenenne 6pomomerpun. bpomua-6pomatomerpus.

Humpumomempuueckoe mumpoganue. CylmHOCTb MeTOAa. TUTpaHT MeTona, €ro
IIPUTOTOBJICHHUE, CTaHAapTu3auud. MHIuMKaTopbl MeToqa - BHEIIHME W BHYTpeHHHE. [IpumeHeHue
HUTPUTOMCTPHUH.

Ilepumempuueckoe mumposanue. CynHOCT, MeTOAa. THUTPAHT METOAa, €ro
MMPUTOTOBJICHUC, CTAHAAPTHU3AlIUA. HpI/IMeHeHI/IC HCPUMCTPHUH.

Komnnexcumempuueckoe mumposanue CyimHocTb Metoaa. TpeboBaHUs K PeaKIsIM B
koMmIuiekcumetpun. Kiaccugukanys MeTo10B U X PUMEHEHUE.

Komnnexconomempuueckoe mumpoeanue. lloHATHE O KOMIUIEKCOHATaXx MeE-TaJUIOB.
PaBHoBecuss B Boaubix pactBopax OJITA. CoctaB M yCTOMYHMBOCTH KOMIUIEKCOHATOB METAJUIOB.
CymHoCcTh MeTOJa KOMIUIEKCOHOMETPUYECKOTO THUTpoBaHMs. KpHuBblE THUTpPOBaHHSA, HX pacuer,
MIOCTPOEHUE, aHanu3. BiusHue pasznuuHbX (AKTOPOB HA CKA4OK HA KPUBOW THUTPOBAHUS -
YCTOMUMBOCTh KOMIUJIEKCOHATOB, KOHIIEHTpalus HWOHOB Metamia, pH pactBopa. WHaukaTopsl
KOMIUIEKCOHOMETPUU  (METAJUIOXPOMHBIE HMHIUKATOpBI), MPUHIMII HMX JEHCTBUs; TpeOoBaHMs,
MPEABSBISIEMbIE K METANIOXPOMHBIM UHINKATOPAM;

MHTEpBaJl M3MEHEHUS OKPACKM HMHJIUKATOPOB; MpPHUMEpPhl METaNIOXPOMHBIX  MH-IAUKATOPOB
(9proxpoMOBBI uepHBIi T. KCHIEHOJIOBBIM OPAaH)KEBbIM, MypeKcHI U Ap.). BIOOp MeTamIoXpoOMHBIX
WHJUKTOPOB.

Tutpantr  Meroma, ero  NOPUTOTOBIIEHHWE,  CTaHAAPTU3AIMS. Bunsr  (mpuemsr)
KOMIUIEKCOHOMETPUYECKOTO TUTPOBAHUS - MpsIMOE, 00paTHoe, 3aMmecTuTenbHoe. OmuOKN MeToaa, uxX
IIPOUCXOXKIEHUE, pacyeT, ycTpaHeHue. [[puMeHeHne KOMIIEKCOHOMETPUH.

Mepkypumempuueckoe mumpoganue. CyIHOCTh METOAA. TUTpPaHT METOJAA, €ro
MIPUTOTOBJIEHHUE, CTaHAapTu3auus. Muaaukatopsl Mmerona. [IpuMenenne MepKypuMeTpuu.

Ocadumenvhoe mumposanue.

CymHocth MeTona. TpeGoBaHMs, MpeABsABIsEMble K PEAKLUUSIM B METO/AE OCAJAUTEIHLHOTO
tuTpoBaHus. Kiaccudukamuss METONOB IO TMPHUPOJIE pPEareHTa, B3aMMOJCHUCTBYIOIIETO C
ONpeNesieMbIMU  BELIECTBAMH -  APTEHTOMETPHUS,  TUOLMAHATOMETPHUS,  MEPKYpPOMETpHS,
rekcanuatHodepparomeTpusi, cyiabpaTo-MeTpus, Gapumerpus. Buabl ocaguTenbHOr0 TUTPOBAHUS -
npsiMoe, oOpatHoe. KpuBble ocauTenbHOrO TUTPOBAHUS, UX pacyeT, MOCTpOeHHe, aHalu3. BiausHue
pa3IuuHbIX (AaKTOPOB HAa CKAYOK TUTPOBAHUA (KOHIIEHTpAIMsl pacTBOPOB PEareHTOB, pAaCTBOPUMOCTD
ocajika u Jip.)



WHaukaTopel METOAAa OCAAMTEIbHOIO TUTPOBAHHUA: OCAAUTEIbHBIE. METaJNIOXPOMHBIE,
a7copOLMOHHbIE. Y CIIOBUS IPUMEHEHUS U BHIOOP aICOPOLMOHHBIX HHANKATOPOB.

Apzenmomempuueckoe mumpoeanue. CyliHOCTb METOJAa. TUTPaHT, €ro MPUTrOTOBIEHUE"
cTaHfapTu3anus. PasHOBUIHOCTH METOJOB apreHToMeT-pun (Meton ['eu-Jlroccaka, Mopa, dasHca-
®uepa-Xonakosa, Dosbrapaa).

[IpuMeHeHne apreHTOMETpHUN.

Tuoyuanamomempuueckoe mumpoeanue. CylIHOCTb MeTOAa. TUTpPaHT MeTOAa, €ro
IPUrOTOBJIEHME, cTaHAapTuiauusa. MuHnukarop wmeroma. llpuMeHeHue THOLMAHATOMETPUUYECKOIO
TUTPOBAHUS.

Mepkypomemupuueckoe mumpoganue. CyIHOCTh MeTOAa. TUTPAaHT MeToja, €ro
IIPUTOTOBJICHMs, cTaHxapTusanus. Muaukarop merona. IlpuMenenne MepKkypoMeTpHH.

I'excayuanogeppamomempuueckoe mumpoganue. CymHoctb Merosna. TUTpaHT MeTo1a, €ro
NPUTOTOBJIEHUE, CTaHAapTu3auus. WMHaukanuss KOHEYHOM TOYKM TUTpoBaHudA. lIpumeHeHue
rexkcanuanodeppameTpum.

Cynvghamomempuueckoe mumpoganue. CymHOCTh MeTOAa. THUTpaHT MeTOHa, €ro
IpUroTOBJIEHME, craHaapTu3auus. HWuaukatopsl Merona. Cnoco0 mNpOBENEHUS TUTPOBAHMSL.
[TpumeHenue cyabpaTroMeTpHH.

OmmOKku 0caIuTENBHOTO TUTPOBAHUS. VX IpOUCX0XKIEHUE, pacyeT, yCTpaHEHHE.

Tumposanue ¢ He60OHBIX cpedax.

OrpanudeHrne BO3MOYKHOCTEH METOJOB THUTPOBAaHMs B HEBOJIHBIX cpeaax. CylIHOCTh METoAa
KHUCJIOTHO-OCHOBHOI'O TUTPOBAHUS B HEBOJHBIX Cpefiax.

Knaccudukanuss pactBopuTeneid, MPUMEHSEMBIX B HEBOJHOM THUTPOBAaHUHU (IIPOTOHHEIE,
anpoToHHBIC). BinusHue mnpupoasl pacTBoputTens Ha CuIy  (KUCIOTHOCTb, OCHOBHOCTH)
pPacTBOPEHHOTO TMpoToNuTa (HHUBenupyromee U auddepeHupyoniee ACUCTBUE pPacTBOPHUTENEH,
JTURJIEKTPUYECKasl MPOHUIAEMOCTh pacTBoputesns). [loaHOTa NpoTekaHus peakiuili B HEBOJHBIX
pactBopuTensx. GakToOpbl, ONPEIENSIONINE BEHIOOP MPOTOIUTHIECKOTO PACTBOPUTEIIS.

[IpuMeHeHrnEe KHCIOTHO-OCHOBHOTO THUTPOBAHMS B HEBOJIHBIX cpeaax (OmpeneneHue ciadbix
KHCIIOT, CJTA0BIX OCHOBAHHH).

6. OBPA3OBATEJIBHBIE TEXHOJIOI'HN

[Tpu u3yueHnH TEOPETUIECKOTO Kypca Ha JISKIHUAX MPeIyCMaTpUBAETCS 3aJI0KEHUE MaTepraa B
Buje npe3eHtanuu. OTenbHble JEKIUN U3J1aratoTcs Mo MpooJIeMHON TEXHOIOTHH.

Ha nexnusx HCHoONb3yrOTCS B KadecTBE JEMOHCTpPAIlMOHHOTO Marepuana llepmommueckas
cucrema 31emeHToB J1. M. MenneneeBa u psi ApyTrux CIPaBOYHBIX TaOJIHULI.

[Ipy wW3y4YeHUM CBOWCTB OTICNBHBIX XHMHUYECKUX COCIAWHEHHH M XUMHYECKHX IPOIECCOB
IpeaycMaTpUBaeTCsl OCTAHOBKA JIEKIIMOHHBIX JEMOHCTPALIMOHHBIX OIBITOB.

HexoTopble pa3zensl TEOPETUUECKOro Kypca HM3YYaloTCsl C HCHOJIb30BaHHMEM OIepeKaroleit
CaMOCTOSITENIbHON paOOThI: CTYAEHTHI MOJIyYalOT 33JaHHs Ha O3HAKOMJIEHHE C HOBBIM MaTepHUajoM J0
ero M3JI0KEHHS Ha JICKIUSX.

[lepen ouepenHOW JIeKUMEH, KakK MPaBWIO, TNPAKTHUKYIOTCA <JIETYYKH» TI0 MaTepuaity
npeaplayIield JeKIUU. OTO I03BOJIAET OIpPENeNIUTh CTENEHb YCBOEGHUS W3JI0KEHHOIO paHee
marepuaia. [l 6osee 0OCHOBATENbHOM OLIEHKU YCBOSEMOCTH TEOPETUIECKOTO MaTepuaa CTyieHTaMu
UCTIONIB3YIOTCSl TECThI, & TAKXKe TPAAULMOHHbIE NMCbMEHHBIE U YCTHBIE KOHTPOJbHBIE MEPONPUSATHS
(KOJIIIOKBUYMBI, KOHTPOJIbHBIE PA0OTBHI).

[Tpu npoxoxaeHun 1abopaTOPHOro NPaKTUKyMa CTYAEHTaM Ipeuiaraercsi padoTaTh B MallbIX
rpymnmnax: yaeOHas rpyria pa3orBaeTcsi Ha HECKOJIBKO HEOOIBIINX TPYII — M0 2-3 YelloBeKa.

Kaxnas rpynmna BbINOJIHAET 3aJaHue (J1aOOpaTOpHbBIE OMNBITHI) U3 JIAOOPATOPHOIO MPAKTUKyMa
1o ob1iei u Heopranuveckoil xumu. [Iporecc BrIOTHEHUS 1a00PATOPHBIX OMBITOB OCYIIECTBIISCTCS
Ha OCHOBE OOMEHa MHEHUH 1 BbIOOpPA ONTUMAIBHOIO IIyTH PEILEHHUS.

Ha ocHOBaHMM MOJIy4€HHBIX JAHHBIX MO BCEM OIBITAM KaXIbIi CTYAEHT 3alojIHSAET CBOU
71a00paTOPHBIN JKypHAJI, TJ€ 3alMChIBAET PE3YJbTaThl ONBITOB, HAOIIOAEHUS, COCTABISACT YPABHEHUS



peakiuil XMMHYECKHUX IMPOILIECCOB, €CIU HYXHO TMPOU3BOJUT COOTBETCTBYIOIIME pACUYeThl U
pe3yJIbTaThl MIPEICTABISET B BUIE Ipad)uecKoil 3aBUCIMOCTH.

Ha cobecenoBanuu ¢ mpernojaaBareieM CTyIEHT MpeAcTaBseT 0oQOpMIECHHBIA OTYET MO JaHHON
nabopaTopHOIl paboTe W OTBEYaeT Ha BOMPOCHI MPETOAaBaTeNs, CBSA3aHHBIE C METOAMKON pPaOOTHI,
pe3ynbratamMu U BeiBojgamu. [lo psay paboT mpemgycMaTpuBaeTcs MPUMEHEHHE TECTOBOTO METOAa
«3aITATEBI.

['pynmoBas paboTa B XUMHUYECKOU JTa0OPATOPUHN CTUMYIUPYET COrJIACOBAHHOE B3aUMOJICHCTBUE
MCXKIOY CTyJACHTaMU, OTHOLICHUSA B3aUMHOU OTBECTCTBCHHOCTHU n COTPYAHHUYCCTBA. HpI/I
(GbOopMUPOBaHUM TPYMIl YYUTHIBACTCA JBa MPHU3HAKA: CTENEHb XHUMHUYECKOH TMOArOTOBIEHHOCTH
CTYACHTOB U XapaKTCp MECKINYHOCTHBIX otHoureHu. B paac CiaydacB CTyYACHTAaM CaMUM Ipeajiaract
pa30oUThCsl HA TPYIIBI, COCTAB KOTOPBIX BIIOCIEACTBHUH MOXET KOPPEKTHPOBATHCS MAJISI TOBBIIICHUS
KadecTBa paboTHI.

B maGopaTopHOM NpaKTHKyMe€ MpPH BBHIMOIHEHUH OTIENIBHBIX OIBITOB HCIOIB3YETCS METO]
POOJIEMHOTO OOyUYEHUS: CTYJCHT TOJIy4aeT 3a/laHie Ha XUMHYSCKUH TIPOIeCcC, METOJIUKY KOTOPOTO
OH JIOJDKEH MOA00paTh CaMOCTOSITENIbHO, HMCXOJN W3 HMEIOIIUXCS PEaKTUBOB, OOCYIUTh €€ C
nmpenoaaBaTCyicM M 3aTEM IIPUCTYIIUTh K €TI0 BBITTOJHCHUIO.

7. IEPEYEHb YYEBHO-METOJUYECKOI'O OBECIIEYEHUA J1JIA
CAMOCTOSTEJBHOM PABOTHI OBYUYAIOIIMUXCS IO JACIHUILINHE

JleKIIMOHHBIE 3aHATUS MPOBOJATCA | pa3 B HeAenmo B o0beMe 2 YacoB BO BTOPOM CEMECTpE.
JlaGopaTopHble 3aHATHS TPOBOIAT €XKEHEJCIbHO B 00beme 2 yacoB B Henento. [locnme okoHuaHus
M3YYEeHHUS KaXKIOM TeMbl CTYICHTBl NPOXOASIT TECTUPOBAHUE, COOECEOBAaHUE, BBIMOIHSIIOT

KOHTPOJIbHBIE Pa0OTHI.
7.1. IlepedeHb-yueOHO-METOUUECKOTO 0OecTIedeH s ISl 00YUaIOIIMXCS MO TUCITUILINHE:
1. 3omnoroB IO0.A. u np. OcHoBbl aHanuTH4eckoi xumun. — M.BIII, 2009. Kn.1.
2. Ilerpyxun O.M. AHanuTnueckas XumMus. XUMUYECKUE METOIbI aHanu3a. — M.: Xumus,

2008.

7.2. YkazaHus 11 00y4JaroIUXCs 10 OCBOCHHIO JUCITUTUTHHBI

Taoauua 7.1.
Conep:kanue caMOCTOSITEILHONH Pad0ThI 00Y4aIOIIUXCS
Homep Temwi/6onpocel, binOCUMbBIE HA Kon-60 Dopmot
pazoena camocmosmenbHoe uzyueHue uacoe pabombt

(memoi)

L. BBCI[eHI/Ie B aHAJIUTUYCCKYIO XUMUIO. 4 CO6€C€)IOB8.HI/IC,




2. KauectBennsiit ananus. Kimaccudukanms KaTHOHOB 4 cobecenoBaHue,
1 aHuOHOB. [lepBas aHaIMTHYECKAs TPYIIAa KaTHO- TECTOBBIN
HOB. KOHTPOJIb

3. Bropast ananuTHueckas rpymnmna KaTHOHOB. 4 cobeceoBaHue,
TECTOBBII
KOHTPOJIb

4. TpeTbs aHanuTHYECKas TPYMIA KATHOHOB. 6 coleceioBaHMe,
TECTOBBII
KOHTPOJIb

5. UeTBepTas aHATMTUYECKAsI TPYIIA KATHOHOB. 4 cobecenoBaHme,
TECTOBBII
KOHTPOJIb

6. [IaTas aHaUTHYECKas TPYIINa KaTHOHOB. 4 cobeceloBaHUE,

TECTOBBIN KOH-

TPOJb

7. [lecras aHamuTUYECKas rpyIna KAaTHOHOB. 6 cobeceoBaHue,
TECTOBBII
KOHTPOJIb

8. AHHMOHBI. AHQJIU3 pacTBOpPa HEU3BECTHOM COJIH. 6 cobecenoBaHue,
TECTOBBII
KOHTPOJIb

9. Knaccugukaius MeTo10B KOJHMYECTBEHHOTO aHATN3A. 6 cobecesioBaHME,
[ 'paBHOMeTpUYECKUil (BECOBOIT) METO/I aHAIM3A. TECTOBBIN
KOHTPOJTb

10. TutpuMmeTpuueckuii  Meron — a”anusza.  Meron 6 co0eceioBaHUeE,
KHCIIOTHO-OCHOBHOTO THUTpoBaHus. WHIMKaTOphl B TECTOBBIN
MCTOAEC KHMCJIIOTHO-OCHOBHOT'O TUTPOBAHMUS. KOHTPOJIb

1. IMerox oknciuTensHO-BOCCTAHOBHTEIBHOTO THTPO- 6 co0eceioBaHMe,
BaHU. TECTOBBII
KOHTPOJIb

12, IMeron ocaxenus 1 KOMILIEKCOOGPA30BAHHSI. 6 cobeceioBaHMe,
TECTOBBII
KOHTPOJIb

8. OHEHOYHBIE CPEACTBA JJIA TEKYHIET'O KOHTPOJISI YCIIEBAEMOCTH U
INPOMEXYTOYHOU ATTECTALIUU

BOITPOCHI IJIs1 COBECEJJOBAHUSA

YacTh 2. AHAJIUTHYECKAS XUMHUSA
1. ITo xakuM mpUHIUIIAM OOBEAMHSIOT BEIIECTBA B aHATUTUYECKHE Tpynnbl? ['pynmoBbie peareHTsl U
IPYIITBI KATHOHOB B KMUCIIOTHO-OCHOBHOM METO/IC aHAJIN3a.

2. CocTaBbTe cXeMbI APOOHOTO M CHCTEMATUYECKOTO aHAIM3a CMeCH KaTHoHOB: Pb*, AIY, Fe™', Ni*",
Hanumure ypaBHeHus peakiuii 0OHapyKeHUsI ITUX KaTUOHOB (B MOJIEKYJISIPHOM U MOHHOM opMax).



3. MoXHO /11 IeliCTBHEM AUXpOMaTa Kajausl B KUCIOU cpeae okucauth Fe2+ no Fe3+, AsO3* 10
AsO4>, Mn2+10 MnOys, SO 2- 1o SO4*, SO 2- no S$20s*. HammcaTh ypaBHEHHsSI MPOTEKAIOLINX
peakuui ¢

MTOMOIIIBIO JIEKTPOHHO-HOHHOTO METO/IA.

4. CocTaBbTe CXEMBI JPOOHOIO M CHCTEMATHYECKOrO aHaim3a cMecH katmoHoB: NHy ', Ca®', Mn*"
Hanummre ypaBHeHHs peaklnii OOHApYKEHUS STUX KaTHOHOB (B MOJIEKYJIIPHON M HOHHOH (hopMmax).

5. CocraBbTe CXEMBI APOOHOTO M CHCTEMATHUYECKOrO aHamu3a cmecu KatuoHoB: Ag', Cu®’, Fe'
Hanumvre ypaBHEHUS peakiiii OOHApYKEHHs 3TUX KATHOHOB (B MOJIEKYJIIPHOM W MOHHOM (hopMax).

6. Cmechb cyxux coneil: Hutpar prytd (I), xnopun xpoma (III), HUTpaT LMHKAa PacTBOPUIU B BOJE.
Kakue coenuneHus OyayT B ocajke, Kakue MOHbI OynyT B pactBope? COCTaBbTE CXEMy aHalIM3a,
ypaBHEHHsS pPEaKUWii B HOHHOM BHJE Ui pa3felieHHs, PACTBOPEHHUS 0O0pa3ymoIUXCs OCAJKOB H
oOHapy KeHHsI IPUCYTCTBYIOIIUX B PACTBOPE KaTHOHOB.

7. CocTaBbTe ypaBHEHUS PEaKIMii B MOHHOM BHJE, MPOUCXOISIINE NP ISHCTBUU MOIUAA Kallus Ha
pactBop, coaepxkamuii: a) Bi(NO3)s, 6) CuCl,, B) NaaHAsO4.

8. CMech cyxux coiiel: HUTpat cepedpa, autpar prytu (II), xmopua xpoma (III), HUTpaT Mapranma
(IT), auTpaT cBUHIIA pacTBOpmIN B Bojxe. Kakue coemuHeHws] OyQyT B Ocajake, KaKue MOHBI OyIyT B
pactBope? CocTaBbTe CXEMy XOJla aHAJIN3a, YPAaBHECHHUS PEaKIMii B MOHHOM BHJE IUIS pa3/eiCHUs,
pacTBOpEHHS 00PA3YIOIMIUXCS OCAJKOB M OOHAPYKEHUS TIPUCYTCTBYIONIUX B CMECH KaTHOHOB.

9. Cmech cyxux coneit: HATpaT cepedpa, xiopuna O6apus, aurpat xpoma (III), xmopun cypemsr (III)
pactBopwiu B Boje. Kakue coenuHenus OyayT B ocajike, Kakue MOHBI OynyT B pactBope? CocraBbTe
CXEMY aHaJlu3a, ypaBHEHUS pPeaklUi B MOHHOM BHJE JUISl pa3felieHHs, PAaCTBOPEHHs 00pa3yroIuxcs
0CaJIKOB U OOHAPYKEHHS MIPUCYTCTBYIOIUX B CMECH KATHOHOB.

10. CocraBbTe YypaBHEHHUS OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PpEAKIUNA 3IIEKTPOHHO-MOHHBIM
METO/IOM, €CJIM Ha pacTBOp, cojepskammii a) noHsl Cr’’, momeicTBOBaTh MEPOKCUIOM BOAOPOIA B
LIENI0YHOH cperte, 6) nonsl Cr,0, % MOZEICTBOBATH IEPOKCUIOM BOJOPOA B KUCIION CPEJIE.

11. Cmech cyxux comneil: cynbgaT Kaaus (HeI0CTaTOK), XJIOPU aMMOHUS, HUTPAT CTPOHIIMSA, XJIOPH]T
KaJIbIus, XJI0pua 6apus pactBopmiiv B Boje. Kakue coeqnnenus 0y1yT B ocajike, Kakue HOHbI Oy1yT B
pactBope? CocTaBbTE€ CXEMY XOJa aHAJINW3a, YPABHEHMsS pEakUUid B HOHHOM BHJE pa3JEICHMUS,
pacTBOpEeHHs 00Pa3yIOIIMXCS OCAJAKOB U OOHAPYKEHUSI IPUCYTCTBYIOLIUX B CMECH KaTHOHOB.

12. Cmech cyxux coneil: cyiab(ar Kaaus, XJOPHI aMMOHHUS, HUTpPAT CTPOHLUS, XJIOPHJ KaJbIIHs,
xjiopun Oapus pactBopwin B Boje. Kakue coenuHeHus OyayT B Ocajke, Kakue HOHBI OyAyT B
pactBope? CocTaBbTe CXeMy XOJa aHajiu3a, YpaBHEHHMs peakluii B HOHHOM BHJE pa3feseHHS,
pacTBOpeHMs 00pa3yIOIIUXCs 0CAAKOB U OOHAPYKEHHS MTPUCYTCTBYIOIINX B CMECH KATHOHOB.

13. Cmech cyxux coieit: kapooHat kanus, xjopun xpoma (III), xmopun xenesa (I1I), mutpar meau (11)
pactBopuiM B Bojie. Kakue coenuHenus OyayT B ocajike, Kakue MOHBI OynyT B pactBope? CocTaBbTe
CXEMy aHajlM3a, YpaBHEHHUS peakluil B HMOHHOM BHJE pa3felieHusi, pacTBOPEHHs 00pa3yroLIuXcs
0CaJIKOB U OOHAPYKEHUS MPUCYTCTBYIOIIUX B CMECH KATHOHOB U aHHOHOB.

14. Cmechp cyxux couseit: xmopua cypbmbl (III), HuTpar BHcmyTa, HuTpar cBuHna (II), xmopwun
maprasnia (II), xmopun meau (I11) pactBopuinu B Boae. Kakue coenunenust OyayT B 0cajke, KaKue HOHBI
Oynyt B pactBope? CocTaBbTe CXeMy XOJa aHalu3a M YpaBHEHHUS peakiuil B HOHHOM BHJE
pasziesieHusi, pacTBOPEHUsI OOpa3yIOIIUXCS OCAJAKOB M OOHApYKEHMsI TPHUCYTCTBYIOIIUX B CMECU
KaTHOHOB.

15. PaccumrtaTh KOHCTaHTYy rujapoisnsa, creneHb ruaponusza u pH B 0,09 M pactBope Opommia
aMMoHMs. BeiBenuTe popmyiiel i pacuera.

16. B 12 1 Boxbr pactBopmau 0,01 T 6pomuna xamus u npubaswim 1 M 0,1 M pacTBopa HUTpara
cepebpa. byaer nu 00pa3oBEIBaTHCS 0caok OpoMuaa cepedpa?



17. PaccuuTaTh MOJSIPHYIO PACTBOPUMOCTD (MOJIB/T) H MaCCOBYIO pacTBOPUMOCTH (T/71) ocara
6apus B 0,025 M pactBope pocdara HaTpus.

18. O6pa3yetcst i 0cafoK Cyib(]ara CBUHIIA, €CJIM K HACBIIIIEHHOMY PacTBOPY XJIOpHU/Ia CBUHIIA
npubaBuTh paBHbI 00beM 0,2 M pacTBOpa CepHON KUCIIOTHI.

19. Bemaner nu ocanok cynbdara 6apus, ecinu cmewmats 0,15 mi 0,1 M pactBopa cynbdarta HaTpus u
2 M1 0,001 M pactBopa xnopuna Gapus?

20. PaccuuTaTh CKOJIBKO MoJIeH cepebpa HaxonuTces B 500 M1 HACHIIIEHHOTO PacTBOpa Xpomara
cepebpa.

21. PaccuuTaTh MOJSIPHYIO (MOJIB/T) U MAacCOBYIO (T/71) paCTBOPUMOCTD CyJib(aTa KambIusl.

22. Yemy paBHa KOHIIEHTpaLusi HOHOB Bojopoaa B 0,05 M pactBope O6eH30iiHOI KucnoTsl? Bo
ckobKo pa3 npucyrcTBre 0,1 M GeH3oara HaTpHUsl MOHMKAET 3Ty KOHIIEHTPAIHIO?

23. OOpasyetcs U 0caloK cyibdaTa cTpoHuus, eciu k 0,2 M pacTBopy XJiopuzaa CTpPOHLIUS
puOaBUTh PaBHBINA 00BEM Cyib(aTa KaabLus?

24. PaccunTaiiTe pou3BeACHIUE PACTBOPUMOCTH CBEXEOCAXKICHHOTO THaApokcuaa maraus Mg(OH)s,
ecyi B 500 MJI €ro HaCHIIIEHHOTO PacTBOpa cogepxkutcs 1,55-107 r 5Toro coeqMHEHus.

Ortser: 6,01:107°.

25. Kakas macca cBuHIIA (B T') COACPKUTCS B 1 J1 HACBIIIIGHHOTO BOJHOT'O pacTBOpa Cyib(dara cBUHIA
PbSO4, ecu ero nmpousBeneHne pacTBOPUMOCTH paBHO 1,6:10-8.

Ortset: 2,61:107 1.
26. Cxonbpko rpaMmMoB (hocara 6apus pactBoputcs B 100 M 0,2 M pactBopa docdara HaTpus?

27. bynetr nu o0pa3oBbIBaTh OCaAOK cyib(ara kanmpius, ecnu K 0,1 M pacTtBopy xyopuja Kajablus
no6aBuTh paBHbII 00beM 0,1 M pacTBopa cepHON KUCIOTHI?

28. B 1 1 Bonp! pactBopsiercs 0,04892 T itonaTta cepedpa. Paccumurars I1P fiomara cepedpa.

29. K 20 mu 0,1 M pactBopa ykcycHoi kucnotsl nobaswin 40 mia 0,05 M pactBopa ruapokcuia
ammoHus. Paccunrars pH nosyueHHOro pactsopa.

30. PaccuuTaTh KOHILIEHTpALMIO MOHOB BoJlopoaa, pH, crenens nucconumanuu B pactsope 0,2 M
YKCYCHOM KHCJIOTHI.

31. Paccuuraiitre pH Bognoro 0,36%-ro pactBopa xsopoBogopoaHoi kuciotel HCI. ITnotHOCTB
pacTBopa MPUHATH PABHOW €IUHUIIE.

Ortsert: 1,09.

32. Paccuuraiite pH Bomnoro 0,33-%ro pactBopa azorHoil kuciaorel HNOs. IlnotHOoCTs pacTBOpa
IIPUHATH PABHOM €IMHMUIIE.

OrtserT: 1,35.

Ilpumepnutit Komniaekm 3a0aHuil 0711 KOHMPOIALHBIX padom

KauecTBeHHBIN aHAIN3
Tema: Bolunc/jieHusl B AaHAJIUTHYECKOH XUMUH. YyBCTBUTEIBbHOCTh AHAJTUTHYECKHX
peakuuii. Cioco0bl BbIPa:KeHNsI KOHIEHTPALIMUA PACTBOPOB
Bapmnanr 1
1. UctuHHOE 3HaueHue macchl ocaaka paBHO 1,3458 r. [lpu M3MepeHUHM MOJyYEHO 3HAYECHHUE
1,3582. OnpenenuTh aOCOTIOTHYIO M OTHOCHTEIBHYIO OIPEIIHOCTh U3MEPEHHS.



2. IlpenenbHoe pa30aBiIeHHE MOHOB AJIOMUHMS IPU MUKPOKPUCTAJUIOCKOIIMYECKOM OTKPBITUH
paBHo 150 000 mu/r, MuUHUMaNbHBIA 00beM Hccieayemoro pactBopa paBeH 0,06 mui. Bprumcnuthb
OTKPBIBAEMBII MUHUMYM.

3. B xakoM o06bemMe BOJIbl HaJI0 PAaCTBOPUTH 2 MOJIb TUAPOKCUAA HATPUs, YTOObI noyuuth 20-%
pacTtBop?

4. Ckonpko MutmmiiutpoB 0,2 M pacTBOpa MOKHO HPUrOTOBUTH U3 250 MJI pacTBOpa COJITHOMN
KkucnoThl, umerorero Tatp 0,03650 r/mn?

5. CkonbKO IpaMMOB JuXpomara Kajusi Hago B3sTh Juisl npurotonieHus 200 mi pacTBopa,
umerorero Tutp 0,004904 r/mi, eciiu 3TOT pacTBOP UCIOJIB3YIOT KaK OKHCIUTENb?

Bapuanr 2

1. OnpenenuTb OTHOCUTENbHYIO HOIPEIIHOCTh U3MEPEHUs] MaccoBoi aonu (B %) cepbl B yrie,
ecim BmMecTo 3,12 % momyueno 3,05 %.

2. IlpenenpHoe pa3baBieHue MOHOB Kaiblivs B pacTBope paBHo 50 000 mu/r, MUHMMAaIbHBIN
00BeM pacTBopa, HEOOXOAUMBIHN ISl OTKPBITHS HOHOB KaJIbLUs JEHCTBHEM OKcallaTa aMMOHMSI, paBEH
0,03 mi1. BeIuMcuTh OTKpBIBAEMBINE MUHUMYM.

3. B 270 mn Boasl pactBopeHo 30 r xsopuaa HaTpus. KakoBa MaccoBast 10751 paCTBOPEHHOTO
BemiectBa (B %)?

4. CkonbKO rpaMMOB TIepMaHraHarta Kajus Hajlo B3sThb JUIsl npuroTtoieHus 2 1 0,5 H pacTBopa,
€CJIM JaHHBIN pacTBOP UCIOJB3YIOT B KUCIION cpene?

5. PaccunrtaTh TUTP W HOPMaJbHYI KOHLIEHTpAIMIO pacTBOpa cojbl, eciad B 250 Mi1 BOJBI
pactBopwi 5,3 T 6e3BoaHON Na,COs.

Tema: 3akoH 1eiicTBHSI MACC KAK OCHOBA KA4eCTBEHHOI0 AHAJIU3A

Bapmnanr 1

1. Beruuciuts koHnentpanuto nonoB H+ u CN- B 0,1 M pactBope, eciu Kuen = 7,2-10-10.

2. BeIYuCINTh HOHHYIO CHITY M akTHBHOCTh HOHOB Na™ u CI” B 0,01 M pactBope NaCl.

3. CkonpKO MOJIe yKCyCHOM KUCIOTHI cienyeT n1o0aButh K 1 1 1 H pacTBOpa auerata HaTpus,
4TOOBI PaCTBOP CTaJ HEUTPATbHBIM?

4. Onpenenuts pH Oydepnoro pactBopa, coaepxkamiero 1,1 M runpokcuga ammonus u 1,1 M
XJIOpUJa AMMOHHUS.

5. Beruucaure npousBeneHue pactBopuMoctu xpomata cepedpa AgrCrOs, 3Has , yto B 100 M
HACBIIIEHHOTO pacTBopa ero comaepxurca 0,002156 r.

6. OnpenenuTh KOHCTaHTY M CTENEHb IMIpoin3a coiu ¢ocdarta Kaius MO TPEThEl CTyNeHu u
pH 0,12 m pactBOpa 3TOM CONM.

Bapmuanr 2

1. Beruncnuts crenens nonnsanuu 0,1 m pactsopa HCN.

2. CKOJIBKO MOJIeH KpUCTAIITMYECKOro aneraTa Kanus Heooxoaumo pactsoputs B 100 M 0,0375
M PacTBOpPa YKCYCHOM KUCJIOTHI, YTOOBI oyunuTh pH pactBopa, paBHbIif 5,437

3. BblunMcauTh pacTBOPUMOCTD OKCaiaTa KaJlbLius, €CIIM POU3BEACHUE PACTBOPUMOCTH €T0
pasHO 2,57-107.

4. bygepnas cucrema conxepxkut 0,1 M MypaBbuHO# Kucnotsl u 0,1 M popmuara kamus.
Onpenenuts pH.

5. PaccuuTarh creneHp rujapoiausa coiu nepoit crymenu u pH 0,02 H pactBopa cyibduna
ammoHnus (NHa)sS.

6. Kak momHo OyneT ocakjaeH XpomaT-HOH B Bujae xpomara cBuHIa PbCrO4 k MoMeHTY
BBINAJICHUS OcajIKa cysib(darta cBUHIA?

Tema: OKHCIUTEIbHO-BOCCTAHOBHUTEIbHBbIE (PeI0KC) MPOIeCcChI
Bapmnanr 1

1. K pactBopy, coaepxarmiemy uossl [-, NO»', S2-, nobaBunm xmopHoi Boabl. Kakue n3MeHeHus
MOHO HaOmoaTh? Hammcats ypaBHeHUs peakiuii 1 000CHOBAThH HalpaBieHUE X (cpea Kucas).

2. PaccuuTaTh pelOKC-IIOTEHIMANl [IEPMAaHTIaHAaT-UOHOB MpH KOHLEHTparusax [MnO4] = 0,1
Mous/1, [Mn*] = 0,01 mons/n 1 ipu pH pactBOpa, paBHOM 7.



3. Hanucatp ypaBHeHue u noao0pats Ko3(hGUIMEHTH peakliuyd OKUCIEHUS Cylb(uaa MbIIIbIKa
As>S3 KoHLEeHTpUpoBaHHOM a3oTHOW kucioToir HNOs, koTopas mpu 3TOM IpeBpaliaeTcs B OKCHJ
azora NO;.

4. MoxHo i cyabdart xpoma Cra(SO4)3 okucnuts azotHor kucnotoit HNO3 B HCr,O7?

5. Hanmcatps ypaBHEHHE peakiuu ¥ moao0paTh K03 UIIMEeHTHI Tpoliecca OKHCICHUs Cynbhuaa
xKene3a paz0aBICHHBIM PacTBOPOM a30THOM KUCIIOTHI, e€clii poayKThl peakiuu Fe3+, S, NO u H2O.

Bapuanr 2

1. B xkakoM HampaBieHuu OyIeT MPOTEeKaTh Peakiys, eCIM CMEIIaTh PaBHbIE 00BEMBI PACTBOPOB
coJiel oIMHaKOBBIX KoHIeHTpanuit (1 mousb/im) ximopunaa xenesa (I11) n xmopuna xenesa (I1), xnopuaa
osioBa (IV) u xnopuzaa onosa (11).

2. BBIUHMCIUTE pEOKC-TIOTEHIIMA B pacTBOpE, B KOTOpoM coaepkutcsa [MnO4] = 1 Momw/m,
[Mn*] =1 mons/n u [H] = 10" mons/.

3. Hanucare ypaBHeHuwe peakuuu nepokcuna Bojopogaa H»O; ¢ Cr3+ B mienouHoi cpene.
[ono6pats ko3 dunments, cuntas, uto Cr3+ — CrO4”

4. MO>XHO 1M TIPOBECTH peakiiiio okuciaenns Cra(SO4); B Cra07%, meitctByst (NHz)2S205?

5. Hanmcats ypaBHeHHME peakiiy OKucleHus ImaBesneBoil kuciaotrel H2Cr04:2H>O pacTtBOpom
NepMaHraHaTa KaJus.

Tema: KommiekcooOpa3oBaHue
Bapuanr 1

1. OnpenenuTh KOHIEHTpaLMIO HOHOB Zn2+, NHj3 1 creneHs MOHM3aMK KOMIUIEKCHOTO HOHA B
1 M pactBope comu [Zn(NH3)4]Cla.

2. Paccuuraiite, o0pasyetcs nu ocanok FeS, eciu k 0,2 M pacTBOpY KOMIUIEKCHOTO COETMHEHHUS
coctaBa Ku4[Fe(CN)g] nobaButs paBHbIii 00beM 0,02 M pactBopa NaS.

3.Cxonbko rpammoB AgCl pactBopures B 1 11 1 M pacTBopa aMmmuaka?

4. KakoBa HaudanbHas KoHIEeHTparus (Monb/1) pactBopa KCN, B 2 MJI KOTOPOTO pacTBOPHIIH
18,8 Mr OpoMua cepedpa u pu 3ToM oOpazoBaiicss KOMIUIEKCHbIN HOH [Ag(CN),]-?

5. IIpousoiiaer nu paspyuieHue KoMiuiekca, eciau k 0,2 M pactBopy conu coctaBa Na[AgS,03]
MPWIATH paBHBIA 00beM 0,2 M pacTBOpa voauaa Kamusi? OTBET MOATBEPAUTE PACUCTOM.

Bapuanr 2

1. K 0,2 m pactBopy CuSO4 noGaBuim paBHBI 00beM 2 M pacTBOpa aMMHUaka. BeIYHCIUTH
koHueHTpanuo uona Cu’’, eciaum cuMTaTh, YTO B PAcTBOpPE O00pa3yrOTCs KOMIUIEKCHBIE HOHBI
[Cu(NH3)4]2+.

2. O6pazyercst 1 ocanok cyinbduma kaamus, eciu K pactBopy 0,1 m Ko[Cd(CN)s] mobaButh
Cynb(UI-HOH, KOHIIEHTpAKUs KOTOporo cocrapuseT 2-10° Mmons/n?

3. Beruucante HaYanpHYI0 KOHLIEHTPAIHMIO (MOJB/JT) aMMHaKa, HEOOXOAMMYIO ISl PacTBOPEHUS
2,86 mr AgCl, Haxoadiierocs B 2 MJI BOJIbI.

4. Beruuciauth pactBopumocth Zn(OH)2 B 1 1 1 M pactBopa NH3, eciii B pacTBope oOpa3yroTes
TOJIbKO KOMIUIEKCHBIE HOHBI [Zn(NH3)4]2+.

5. Berauciute pactBopumocth (Monb/m) Ni(OH), B 1 1 0,05 M pacTBopa amMMmmaka, €ciu
00pa3yroTcs TOIbKO KoMIUIeKCHBIe HOHBI [Ni(NH3)s]2+.

KosmyecTBeHHbIN aHAIHN3
Tema: I'paBuMeTpUYeCKHl AHAJIN3
BapuanTt 1

1. Cxonpko MumuTpoB 10 %-Hoii consiHON KucnoTsl (p = 1,049) TpebyeTcst 1ist pacTBOpEeHUs
0,7500 r BaCO3?

2. Ckonpko rpamMmMoB BaSOs mepeiimer B pacTBop mpu mpombiBaHuu ocaaka 200 mu (0,2 1)
JUCTUJUITMPOBAHHON BOJBI?

3. Kakyro HaBecky HUTparta cepedpa HeoOX0IMMO B3ATh JJIsl aHAIIM3a COo/IepKaHus cepedpa, eciu
ero ocaxaaot B Buje AgCI?

4. Kakoii oobem 1,5 1 HCI ¢ 200 %-HbIM H30BITKOM MOTpedyeTcs, 4ToObl pacTBopuTh 0,2 T
xKenesa?

5. CKoNbKO JUTPOB BOJBI MOTpedyeTcs IUIisi pacTBOPEHHUs NMPU KOMHATHOM TeMmreparype 3 T
BaCO3, ecnu npousBeieHre paCTBOPUMOCTH 3TOM coJid paBHO 8,110-9?



Bapmuanr 2

1. PaccuuTaTh, CKOJIBKO MHJTWJIMTPOB 2 H PAcTBOpPa CEPHOM KHUCIOTHI HAJO B3STh AJIA
ocaxxnenus 6apus u3 HaBecku 0,5234 r BaCl,+2H>0.

2. Cxonbko rpammoB BaSO4 nepeiiner B pactBop npu npomsiBanuu ocaaka 200 ma (0,2 1)
KUJIKOCTH, cozieprkaiueh 107 Mo cepHON KUCTOTHI?

3. Beruncnuthk HaBecky kapOonara kaibius CaCOs3, HeoOXoaumyto Juts osrydeHus ocaaka CaO
maccoit 0,3 .

4. Kaxkoit o6beM pactBopa, conepskariero 200 r HSO4 B 1 11, cnemyeT B3sTh, 4TOOBI PACTBOPUTH
0,5 r nuHKa?

5.KakoBa Oyzaer noteps ot pactBopumoctd BaSO4 B 200 Ma pacTBOpa mpu OCakJIe€HUM Oapust
n30erTkoM HoSO4B 0,001 Mons/n?

Tema: Turpumerpuueckuii (00beMHBIN) aHAJM3
Bapmuanr 1

1. B 250 ma Boasl pactBopuin 0,3180 r xmopuaa HaTpus. PaccuuTarh TUTPp U HOPMAJIbHYIO
KOHLEHTPALUIO [I0JIy4€HHOT'O0 pacTBOpa.

2. 20 mJ1 pacTBOpa XJIOpHUJIAa KaJIusl HEU3BECTHOM KOHILIEHTpaluu pearupyet ¢ 23,53 mu 0,02000 u
pacTBopa HUTpaTta cepedpa. OnpenenuTb HOpMAIbHYI0 KOHIEHTPALUs XJIOpU/Ia Kalusl.

3. Bpluucnute, CKOJIBKO IPAMMOB THAPOKCHA HATPUs COJEPKAJIOCh B pacTBOPE, €CIIM Ha
TUTpOBaHUE ero uzpacxogonano 24,35 miu 0,1020 u pactBopa H2SO4.

4. Ha HelTpanuzanuio pactBopa, coaepxamero 0,5 r kaycTH4ecKoi coibl, u3pacxoaoBano 20
mi 0,5 m pactBopa HCI. Beruucnuts maccoyto oo (%) NaOH B o6pa3sie.

5. OnpenenuTh TUP pacTBOpa YKCYCHOW KHUCIIOTHI, €CJIM Ha TATPOBAHUE ITOTO PacTBOpa
u3pacxozgosano 27,65 ma NaOH, tutp kotoporo cocrasiuser 0,004140 r/mi.
Bapuanr 2

1. K 550 mx 0,125 m pactBopa HCI npubasumu 50 mn pactBopa HCI ¢ turpom 0,02370 1/mi.
Bbruucinte HOpManbHY0 KOHLEHTPALMIO U TUTP MOJTY4YEHHOIO PacTBOpA.

2. 0,3015 r maseneBoii kuciaorel H2C>04:2H2O pactBopmwin B 50 mn Boxabl. Ha tutpoBanue
MOJIy4eHHOT0 pactBopa nouuio 17,81 mu pactBopa runpokcuaa Hatpus. OnpeaenuTbs KOHLIEHTPAIUIO
pactBopa NaOH.

3.HaBecka cynbduaa Hatpus B 1,9525 1 pactBopena B mepHoit konoe Ha 250 mut. K 20 mut aToro
pactBopa npuiuto 40 mit 0,168 H pacTBopa iona. Ha TupoBanue n30bITKa ioaa n3pacxomaoBano 41,25
mi 0,09520 1 pacTBOpa THOCYNIb(aTa HaTpus. Berancnutbs MaccoByto 1010 (B %) NaxSs oOpasiie.

4. Kakyro HaBeCKy STHTApHOM KHCIJIOTBI HaJl0 B3AThb JUIsl yCTAHOBKU TUTpPaA Npuodan3urenasbHo 0,4 H
NaOHwmeTooM OTIeNbHOM HaBECKH, YTOOBl Ha TUTPOBAHME MPUTOTOBJIEHHBIX M3 HHUX PacTBOPOB
pacxojioBaioch He Oosiee 20 M1 ycTaHABIMBAEMOIO pacTBopa?

5. HaBecky cepeOpsiHoro craBa B 1,3516 r pactBopwm B HNO3 u pacTBop pazdaBwim a0
oovema 200 mn. Ha tutpoBanme 15 mn pactBopa motpeboBanioch 17,36 mu 0,05000 H pactBOpa
NH4SCN. Beruucnuts MaccoByto 100 (B %) cepedpa B CIUIaBe.

Tema: MeTo KHCJIOTHO-OCHOBHOI'O THTPOBAHUS
Bapmnanr 1

1. Cxonbko rpammoB H>CyO4:2H>O Hanmo B3aTh ans ycraHoBku TtuTpa 1 H pactBopa KOH
METOJIOM OT/EJbHBIX HaBECOK, YTOObI Ha TUTPOBAHHE IMOJYYEHHBIX PACTBOPOB PACX0JI0BAIOCH OKOJIO
25 MI1 yCTaHaBIMBAaEMOTr'0 pacTBopa’?

2. Ha TutpoBanme pacTtBOpa, cojaepxkamero 3,1580 r TEeXHHYECKOTO THUIAPOKCHIA Kajus,
u3pacxozoBano27,45 mi 1,9655 u pacrsopa HCI. Beraucnuts maccoyto gomo (B %) KOH B oOpasue.

3.K 50 mn 0,1 1 HCOOH npub6asneno 40 ma 0,1 m pactBopa NaOH . Uemy paBen pH cmecu?

4. HaBecka mpamopa B 0,2834 r pactBopena B 30 ma 0,3933 u pactBopa HCI. Ha turpoBanue
n30bITKa KUCIOTHI u3pacxoaoBano 14,10 ma 0,4409 u pactBopa NaOH. BerauciauTs MacCoByO 0O
(B %) mpumeceii B oOpasiie.

5. Beruncnuthe HHAMKATOPHYIO omnoOKy TutpoBanus 0,1 M mypassuHoi kucinorst HCOOH 0,1 M
pactBopoM NaOH ¢ metunoBsiM opanxkeBbIM (pT=4).



Bapuanr 2

1. Kakyio HaBecky O0€3BOJHON COJM HYXHO B35Th, YTOObl Ha ee TuTpoBaHue 10 CO»
pacxomoBanoch 061 20 M1 0,1 1 HCI?

2. Ckonbko tpammoB HoSO4 comepkutcsi B pacTBOpe, €CIM Ha HEWTpanu3aluio 25 MII €ro
tpedyercs 24,17 mn NaOH, umerorero tutp 0,004085 r/mn?

3. Paccumrate ckagok tutpoBanus 0,1 m pactBopa NaOH 0,1 v pactBopom HCI B mpenemax
MEXy HemocTaTkoM U n30bITKOM B 0,1 % ot sxBuBasieHTHOTO KoauuectBa HCI.

4. HaBecka cBexenepeKpuCTaJUIN30BaHHOW IIaBeneBOM Kuciotel B 1,3455 r pactBopeHa B
MmepHoil konbGe Ha 250 mu. Ha turpoanme 20 mu 0,09768 m NaOH pacxonyercs 22,88 wmi
IIPUTOTOBJIEHHOTO pacTBopa. /loka3aTh, YTO KPUCTAIIOTUAPAT IABEJIEBOW KUCIOThHI KPUCTAIUIU3YETCS
C IBYMsI MOJIEKYJIaMU BOJBI.

5. PaccunTath MHAuKaTOopHyto omuOky tutpoBanus 0,1 m pactBopa HCI 0,1 M pactBopom
NaOH c ¢enondranennom (pT=9).

Tema: MeToabl peOKCMMETPHH
Bapmnanr 1

1. BblUMCINTH KOHCTaHTYy paBHOBECHs peakuuu okucieHus cynbgata xeneza (II) FeSOq4
nepmanranaTom Kaiusi KMnQOg

2. Ckompko T Kpucramuioruapara okcamara amMmMoHusi (NHs)2C2Os4 HYKHO OTBECHTH, YTOOBI
npurotoButh 500 M 0,1 H pacTBOpa ero?

3. BeruuciauTh HaBeCKy TeXHHMUYECKOro cyibdura Hatpus NaSOs; mo ciienyromuM JaHHBIM:
coziepkanue ero B oopasiie 46 %, mepHas kon6a Ha 250 ML, 111 TUTPOBAHUS B3SATO 25 MJI pacTBOpa, B
oropetky Ha 50 mu1 Hanut 0,05200 H pacTBOp nepmanranara kaius KMnOs.

4. Ha aHanu3 mocTynws TEXHUYECKUH Hoa, nMmeromuil 25 % HEOKHUCIAIOIUXCS HpuMecei.
Paccunrtars HaBecky iioJ1a, KOTOPYIO MOKHO B3BECHTH JAJisl aHanu3a, ecnu 0,1 H pacTBop THOCYIb(haTa
HaTpust NaS>03 ObuT HATUT B OIOpETKY Ha 25 MII.

5. Onpenenutb MaccoByro a0i10 (B %) cynsduma Hatpust B oOpasie, eciu HaBecky B 4,2000 ©
pacTBopwiIM B MepHOM konbe Ha 500 ma u k 25 mu ero npuwmian 50 ma 0,2000 H pacTtBOpa ioxa.
N36p1TOunbIH Hoa oTTUTpOBaNK 46,06 mit Tnocynbdara Hatpus NaxS>03 (K=1,234 k 0,1 H).

Bapuanr 2

1. OnpenenuTs KOHCTAHTY PAaBHOBECHS PEAKIIMU B3aUMOICUCTBUS Hoa u cepoBoaopoaa HoS.

2. JInst yCcTaHOBJICHUS KOHIICHTPAIMH PAacTBOpA IMepMaHraHaTa Kajaus HE00X0JMMO MPUTOTOBHUTH
100 M 0,1 1 pactBOpa okcayata HaTpusi NayCoO4. CKOJIBKO TpaMMOB 3TOM COJTH TPEOYETCsI OTBECHUTH?

3. Ompenenute MaccoByr0 A0II0 (B %) aKTUBHOTO XJIOpa, €CITU HaBeCKa OCNMIBHON M3BECTU B
0,2004 T pactBopeHa B Boje u K pacTBopy aobaBwin KI u HoSOs. Beimenusiuiicss #oa OTTUTPOBaH
20,04 mu 0,1000 1 pactBopa THOCYIb(MaTa HaTpus NaxS>0s.

4. Hamecky pyasl B 0,2060 T 06paboTany KOHIICHTPUPOBAHHON XJIOPOBOJAOPOJHON KHUCIOTOM.
X7op, KOTOpeIi 00pa3oBayics MPU HArpeBaHUHM BO BPEMs PEAKIUH, TOTJIOTHIM PAaCTBOPOM HOAMIA
kanus. Beimenusmuiics o orrutpoBanu 0,05200 H pacTBOpoM THOCYIbGATa HATPHS, 3aTpaTUB 42,53
M. OnpenenuTs MaccoByIo 1010 (B %) okcuaa mapranua (IV) MnO; B aToit pyae.

5. Omnpenenurtb TUTP pacTBOpa Hojaa Mo cepe, ecilu Ha TUTpPOBaHHWE mouuio 7,82 Mi pacTBopa
1ojna; HaBecka HopMaiu, conepxaiein 0,02 % cepsl, paBHa 0,8530 1.

Tema: MeToabl oca:kIeHHs 1 KOMILJIEKCO00pa3oBaHusl

BapuanTt 1

1. Kakum yciaoBHsIM TOJIKHBI OTBEUATh PEAKLIMH, UCIIOIb3YEMbBIE B METOJIE OCAKACHUS?

2. N3 maBeckn NaCl npurotoBmimn pacTBop B kojioe emkocThio 500 M. K 25 mur mosrydeHHOT0
pactBopa npumwiu 50 mut 0,1 H pacTBopa poganuaa. Kakosa gomxna 66Tk HaBecka NaCl ?

3. K pactBopy 0,2266 T BemiecTBa, cojaepxariiero xjiop, npubdaswm 30 ma 0,1121 v pacTtBopa
AgNO;3, a 3atem u30biTok AgNO3 orturpoBanu 0,50 mu 0,1158 u pactBopa NH4SCN. Paccuurath
IIPOLIEHT 1O Macce XJIOpa B aHAJIU3UPYEMOM BEILIECTBE.

4. PaccumnTaiiTe, CKOJIBKO TpaMMOB TpwiioHa b motpedyercs mis npurotoBienus 250 mi 0,05 H
pacTBopa.



5. PaccuuraTh KOHLIEHTPALMIO MI'3KB/J MarHus B Boje, €ciu mnpu TuTpoBanuu 100 mu Bosl
TpHIOHOM b ¢ XpoMoreHom 4epHbIM 10 cuHell okpacku mouwio 19,20 mi 0,1012 1 pacTBOpa TpuiioHa
b.

Bapuanr 2

1. B uem 3akmntoyaercs cymHocTh Metoaa Mopa u ®@onsrapaa?

2. Paccuuraiite HaBecky NaCl, utoObl npurotoButh 250 ma 0,05 H pacTBopa, HEOOXOIUMOTO
JUIsl yCTaHOBKM TUTpa pactBopa AgNOs.

3. Ckonpko mwummiatpoB 0,05000 H AgNO3 mnoiger Ha TuTpoBanue 20 M pacTBOpa,
nonyderHoro pactsopenuem 0,1052 r NaCl B Boze?

4. Jlns onpeneneHus Kaiblus U marHus B3saTo 2,0850 r MuHepana ¥ pacTBOPEHO B MEPHOM
konoe Ha 250 mi. Ha turpoBanme 25 mu 3Toro pactBopa m3pacxomoBano 11,20 mm 0,05240 =
pabouyero pactsopa Tpuiona b, a Ha turposanue 100 mu (mocie oraenenus Ca*") momuio 21,65 M.
Boruncnuts MaccoBbie 101U (B %) Kalblivsg U MarHus B oopasie.

5. Ckonpko rpaMMoB TpwiioHa b Hano B34Th a1 npurotosienus 2,5 1 ~ 0,1 H pactBopa?

Kpumepuu oyenxku omeema cmyoenma npu 6bln0JaHeHUU KOHMPOAbHOU padomul

Ouenka TpeGoBanus Kk 3HAaHUAM
OTJIMYHO [IPUBE/ICHbl TOJHbIE TPAaBUJIbHBIE PEIICHUS, OTBEThl TI'PAMOTHO
apryMEeHTHPOBAHbI
XOpO1IO JIOTYIIEHbl HE3HAYUTEIbHbIE OIPEUTHOCTH MIPU OTBETAX HA BOIIPOCHI,
aprymeHTaius Obljia He HOJHON
YZIOBJIETBOPUTET B OTBETaX Ha HEKOTOPbIE BOIIPOCHI JOMYIIEHbI ITPyOble OIMOKH, 4acTh
BHO BBIBOJIOB HE apIryYMEHTHPOBAaHA WM apT'yMEHTUPOBAaHA HENPABUIBHO
HEYJIOBJIETBOPUT orBeThl Ha 50 wu Oosee % BOMPOCOB OMIMOOYHBI, OOJIBIINHCTBO
€JIbHO BBIBOJIOB HE apIyYMEHTHPOBAaHbI WM apTyYMEHTHPOBAHbl HEIPABUIBHO

Ilpumepnvle sapuanmeul mecmogvlx 3a0aHUll

Tect 1
1.B yem cyIHOCTb rPAaBUMETPUYECKOI0 METO/1a aHAIU3A.
1. Onpenenenrie KOJIMYECTBEHHOTO COJEPKaHUS XUMUUECKHUX JIEMEHTOB B
COETUHEHUSIX.
2. Onpenenenue 00bEMOB KaK OMPEIEIIEMOr0 BEIIeCTBA, TaK U pearcHTa.
2. Kakumu cTagusiMu XapaKkTepu3yeTcsl KPHCTALJIM3AIUs.
1. O6pa3zoBaHuEeM 3apOBIIIEBIX IIECHTPOB KPUCTATUIU3AINH U JAIBHEHIIINM HX POCTOM;
2. O6pa3oBaHrEM MEIKUX KPUCTAIJIOB U POCTOM KPYITHBIX.
3.YTo siBJIsIeTCH NPABUJIBHOCTHIO aHAIM3A?
1. Pa3HOCTBh MEX]y MOIYYEHHBIMH PE3yIbTaTOM M UCTUHHBIM UM HauOoJiee JOCTOBEPHBIM
3HAYEHHUEM.
2. OTHOIIEHNE a0COMOTHON OIMMOKN K HCTUHHOMY 3HAYEHUIO.
4. THTP - 3TO:
1. 0=Ms sa/Mppa 100%
2. Cv=n/V
3. T=m/V
5. YTo TaKkoe MHAUKATOPHOE OIIHOKA TUTPOBAHUS?
1. [TorpemrHocTh, KOTOpasi BBI3BIBACTCSA HECOBIAACHUEM MTOKA3aTeNsl TUTPOBAHUS
MCII0JIb3yEeMOT0 MHANKATOPA ¢ BeIMYMHOM pH B TOUKE SKBUBaJIECHTHOCTH.




2. Oxpacka MeHsIeTCs B ONIpeeIsieMOM UHTepBaiie 3HaueHuii pH He cTporo B Touke
OKBUBAJICHTHOCTH.
6. TuTpuMeTpHYECKHH METO/l AHAJIM3a OCHOBAH HA ONpede/IeHUM:
a - Macchl UCCIEAYEMOIO BEIIECTBA;
0 - oObemMa peareHTa, U3pacxoJ0BaHHOTO HA PEAKIIHIO C UCCIIETyEMbIM BEIIECTBOM;
B - KOJJMYECTBEHHBIX M3MEHEHNH (1)I/IBI/I‘ICCKI/IX CBOMCTB CHCTEMBI

7. MOMEHT 3KBMBAJIECHTHOCTH B KOMILIEKCOHOMETPHH YCTAHABJIHBAETCS C IOMOLIBIO:
a- JakMycoBoil Oymaru;  0- (heHONTANEHHA; B- METANIOXPOMHBIX WHAUKATOPOB
8. KoumyecTBo cBsi3eil ¢ KOMILIEKC000pa3oBaTe/IeM HA3bIBAKOT:

a- TUJIPATHBIM YHCIIOM;

0- KOOpJIMHALIMOHHBIM YHUCIIOM;

B- YHCJIOM 3aIl0JIHEHUS

9.B KOMIVICKCOHOMETPHUH B Ka4eCTBE JJUTIaH/Ia Yalle BCEro uCnmojab3yroT:
a- aMMHaK

0- [IaBEJEBYIO KUCIOTY
B- TPWIOH b
10. OoOpa3sywomeecsi KOMILUIEKCHOE COeJUHEHHE HMHAMKATOPAa € KATHOHOM MeTajljla MeHee
NMPOYHOE , YeM KOMILJIEKC ITOr0 Ke MeTajia ¢ TpujioHoMm b, moatomy Tpujion b BbITecHsieT
HHIMKATOP C COOTBETCTBYIOIIMMH U3MEHEHUSMH I[BETOB M0 YPABHEHUIO:
a- Melnd- + H,T2- <> MeT2- +HInd2- +
H+; 0- Melnd- + H,T2- <> MeH,T2-
+Ind2- +
B- Melnd- + Na,H,T <> MeHT- +2Na+ + H+ +Ind3-
11. B ocHOBe MeTO/1a HENTPATU3ALMY JIEKUT XUMMHUYECKAsl PeaKIusi:
1) OKHCIIUTETHEHO-BOCCTAHOBUTEIIbHAS
2) KOMIUIEKCOO0Opa30BaHUs
3) ocaxmeHus
4) KHUCJIOTHO-OCHOBHOI'O B3aUMOJCHCTBUSI.

Tect 2
1. Kotu4ecTBO 0OCcaguTe b
1. Ompenensercss colepKaHUEM OIPENEIIEMOro 3JIEMEHTa B MCCIIeyeMOM BEIIECTBE, U OT
BEJIMYMHBI HABECKU aHAJTM3UPYEMOTI'0 BEILIECTBA.
2. Ompenensercst 00beM HCCIIETyEMOro pacTBOpa.

2.@akropsbl, BausgwIue Ha GOopMy M CTPYKTYPY OCaaKa.
1. Temnieparypa, HOpsIAOK U CKOPOCTh OCAKICHUE PA3JIUYHBIX COJIE B paCTBOPE.
2. KoHnenTpaiusi, CKOpoCThb, IPUPOAA PEarupyroliero. BeecTna.
3. Yto ABJsieTCHd TOYHOCTBHIO AaHAINU3A?
1. Pa3HOCTBH MEXTy MOJYYCHHBIMH PE3yJIbTaTOM U UCTUHHBIM WJIH Haubosee
JIOCTOBEPHBIM 3HAYEHUEM.
2.0O1Ho1IeHNEe a0COMIOTHON OMMOKU K UCTHHHOMY 3HAYEHHUIO.
4. HopMmaibHasi KOHIEHTPALMS ITO:
1. Cy=n/V
2.Ci=n/Mp.-55
3. Ca=m/BV
5. Uto Takoe XxpoMO(OpbI U AYKCOXPOMBI?
1. Okpacka opraHU4eCKON COEIMHEHHUI 3aBUCUT OT HAJIMYUS B UX MOJIEKYJIax
«HOCHUTEIISIMU 1[BETaY.
2.BemnecTBa yCHIMBAIOIME HHTEHCUBHOCTD OKPACKH.
6. B ocHOBe KOMIIJIEKCOHOMETPHH JIESKMT PeaKums:
a- HeUTpanu3alum; 0- ocaXkaeHus; B- KOMILJIEKCOOOPa30BaHUS



I'- OKHCJICHHUA-BOCCTAHOBJICHU A
7. KoMmjiekcHbIe COeIMHEHNS COCTOAT U3 KOMHJ]CKCOOﬁpa?.OBaTe.TIH (lleHTpaJ'IbHOFO aTOMa) Hu
JIMT'aH10B. KOMIIJICKCOOﬁpa?-OBaTeJIb H JJUIra”labl COCTABJIAIOT:

a- BHeIHIOW cepy; O- BHYTpeHHIOIO chepy; B- ruapaTHyIo chepy
8. UucJio cBsA3eil JIMranaa ¢ KOMILIEKCO00pa3oBarejieM HA3bIBAKOT:
a- JUI'aHAHOCTBIO, 6- JACHTAaTHOCTBIO, B- MOHCKYHHPHOCTBIO

9. Tpuiaon b (Na:H:T) nuccoumupyer B BOIHOM pacTBope:

a- Na,H,T — 2Na+ + 2H+ + T4-;

0- Na,H,T <> 2Na+ + HoT2- , HoT2- <>H+ +

HT3- B- NaoH,T <> 2Na+ + 2H+ + T4-

r- Na,H,T — 2Na+ + H,T2-, HyT2- <> H+ + HT3-

10. Eciin Tpusion B o6pasyer ¢ karuonom Me?' Gosiee npouHoe coelMHEHHE 1O CPABHEHHIO C
KoMILIeKcoM Me?* ¢ HHAMKATOPOM, TO IPUMEHSIIOT:
a- METOJI IIPSIMOTO TUTPOBAHUS;
0- MeToJ1 00paTHOTO TUTPOBAHMSI;
B- TUTPOBAHUE 3aMECTUTEIIS
11. TuTrpoBaHue- 3T0:
1) koHTpoNIMpYyeMoe 100aBleHHe paboyero pacTBopa (TUTpaHTA) K aHATHU3UPYEMO cucTeMe
2) no6aBieHUE pacTBOpa aHATU3UPYEMOTO BEIIECTBA K PACTBOPY M3BECTHOM KOHIICHTPALIMH

3) npous3BosbHOE 00aBIEHUE CTAaHAAPTHOTO PacTBOpa B MPHUCYTCTBHUM MHIUKATOpa /0
U3MEHEHUS! OKPACKHU.

Tecr 3
1. TpeOoBaHue npeabsiBisieMble K BecoOBO# ¢opme:
1. Manas pactBopumocTh He Gonee 1-107-10Monb/m.0cam0K 10IKEH OBITh
KPYMHOKPHUCTAJUTHYECKUM.
2. TouHOe COOTBETCTBUE COCTaBa XMMUYECKOH (opMyIie, 10CTaTOYHAs XUMHUYeCKast
YCTOMYUBOCTb.
2. I oJ1y4eHHus1 KPYIMHOKPHCTALIHYECKHX 0CA/IKOB, HE00X0AMMO:
1.OcaxaeHue BeCTH U3 OTHOCUTENBHO pa30aBiIeHHbBIX PACTBOPOB, U3 TOPSUNX
pacTBOpOB NpuiMBaTh. OcaguTenb NOCTENEHHO MIPY TOMEIINBAHNE MTOJTyYEHHBIE
0CaJK{ JOJKHBI HEKOTOpPbIE BPEMS [TOCTOSITh.
2. OcaxJeHue BECTH U3 KOHLEHTPALUU PACTBOPOB U3 FOPSYMX PACTBOPOB, OCAIUTEIND IPUIINBATH
BEIECTBA, CIIOCOOCTBYIOIINE OCAIKA.
3. Kaky1o ommn0Ky Ha3pIBalOT a0COJIIOTHOM?
1. Pa3HOCTb MEXIy MOJy4YEHHBIMU PE3yJIbTaTOM U UCTHHHBIM WK Hanbosee
JIOCTOBEPHBIM 3HAUEHUEM.
2. OtHomreHne aOCOMIOTHON OIMMMOKYA K ICTHHHOMY 3HAYCHHUIO.
4. MoJusibHasi KOHIEHTPALUA 3TO:
1. O=Mppa/Mppa 100%
2. Cv=n/V
3. Co=n/myp.nx
5. Kaxmue pakTopsbl BJMAOT HA IOKA3AHUSA HHIUKATOPOB?
1. Oxpacka MHAMKATOpa JOJIKHA OBITh XOPOILIO 3aMETHOM, IIBET MHIUKATOpa
JIOJDKEH pe3Ko U3MEHsETCsl B He0obIIoM nHTepBasie pH, n3smenenue
OKpacKu JOJDKHO OBITH 00paTUMBIM.
2. DUKCUPOBAaHUE TOYKU DKBUBAJIEHTHOCTH.
6. UccaenyeMbIM pacTBOPOM B KOMILJIEKCOHOMETPHUM SIBJISIETCS PACTBOP:
a- KUCIIOTBI; 0- 1menouu; B- COJIU
7. KommiekcooOpa3oBaTte/ib M JJMTAHIbI CBSA3aHbI:
a- IOHOPHO-aKLENTOPHOMU CBA3bIO;
0- HOHHOM CBS3bIO;



B- BOZIOPOJHOM CBS3BIO
8. Iucconuanusi B BOAHBIX PACTBOPAX KOMILJIEKCHBIX COeJUHEHH HA BHYTPEHHIOI0 U BHEIIHIOIO
cepbl NPOUCXOAUT IO THILY:
a- CHJIBHBIX JIEKTPOJINTOB;
0- c1a0BIX AIIEKTPOIUTOB;
B- TOJIBKO MPU HArPEBaHUH
9. B BogHOM pacTBope ¢ KaTHOHaMu Me?" npoucxXoaMT NMpouecc, ONMHChIBAEMbIii
YPABHEHHEM::
a- Me2+ + HoT2- —» MeT2- + 2H+;
0- Me2+ + NaH,T <> Me H,T + 2Na+t+
; B- Me2+ + HoT2- —» MeHT- + H+
10. PacueTsbl B KOMILIEKCOHOMETPHH MPOBOIATCS HA OCHOBE:
a- CIIEJICTBHS W3 3aKOHA HKBHUBAJIEHTOB, T.€. YHCIO MOJb SKBHUBAJICHTOB TpWJIoHA b u
OTPEIEISIEMOTO BEIIECTBA PaBHBI;
0- paBeHCTBa 00bEMOB PacTBOPOB TpuiioHa b 1 onpenensemMoro BeuecTna;
B- PaBEHCTBA KOHIICHTpALlMK pacTBOPOB TpuiioHa b u ornpezensemMoro BeriecTsa
11. KosimyecTBeHHbIE pacyeThbl IPU TUTPOBAHUU OCHOBBIBAIOTCH HA 3aKOHE
1) coxpaHeHHs Macchl
2) SKBUBAJICHTOB
3) MOCTOSIHCTBA COCTaBa
Tecr 4
1. TpeOoBanue npeabsBJsieMble K 0cazkaaemMoii (popme.
1.Manas pacTBOpUMOCTH HE Ooliee 1-107-10"*Momb/1.0cam0K JOKEH OBITH
KPYITHOKPHUCTAIUTAYECKHUM.
2. TodHOE COOTBETCTBHE COCTaBa XUMHUYECKOH (hopMyIie, JOCTAaTOYHAS XUMUYeCKas
YCTOMYUBOCTb.

2. Kakue omuM0Kky Ha3bIBaeTCs CHCTEMATHYECKUMU CJIyYaiiHbIMuU?

1. Ommbka MOXXET UMETHh Pa3MEPHOCTh NU3MEPSEMBIX BEIHMUNH HEU3OEKHBIM MPU
T000M OTIpe/IeIICHUH.
2. Tlpu npoBeneHuu aHaiau3a npoObl B pa3HbIX Jaboparopusx. [lorpenrtHocty, oJuHaKOBBIE MO
3HAKy M BIMSIOIIME HAa PE3yJIbTaT B CTOPOHY €r0 YBEJIHUYEHHS, JTUOO B CTOPOHY YMEHBIICHHUS.
3.Yt0 ABJsIETCH YYBCTBUTEJIBHOCTHIO aHAJIN3A?

1. MunuMaipHas onpenesieMas KOHIICHTPAIlUs BEIIeCTRA.
2.bAn30CTh MOy4aeMoro pe3yjabTaTa K UICTUHHOMY.
3. XapakTepuCcTHUKa BOCIIPOU3BOIUMOCTh OMPEAEIICHUS OT ONBITA K OIBITY.

4.IIpoueHTHAs KOHIEHTPALMA ITO:

1. 0=Mj /My pa 100%
2.Cv=n/V
3. Co=n/mp_ns
5.9to0 Takoe nmokasareiib, H KAKOro ero 3HayeHue Turpopanue pH?
1.Benmumnna pH, npu KOTOpO# 3aKaHUMBAIOT TUTPOBAHUE C ITaHHBIM
UHAUKaTOPOM.
2.MaTepBan Mex 1y IByMs 3HaueHUsIMU pH, B KOTOpOM OyI€T MPOUCXOAUTH
IIOCTENIEHHOE N3MEHEHNE 1IBETa MHINKATOPa

6. PabounM pacTBOpPOM fIBJISIETCH PACTBOP:
a- 1IEeJI0YH; 0- KOMIUIEKCOHA; B- KHCIIOTHI



7.Ecam BHYTpeHHsIs cepa nMeeT 3apsiji, TO B COCTAB KOMILIEKCHOT0 COe/IUHEHHUS BXOAAT
NPOTUBOIOJIOKHO 3apsiKeHHbIE HOHBbI, KOTOPbIE COCTABJIAIOT cdepy:

a- BHELLHIOIO; 0- BHYTPEHHIOIO; B- TUJPATHYIO
8. lncconnanus BHyTpeHHel cepbl NPOUCXOIHT:

a- HeoOpaTUMo;

0- 00paTUMO U CTYNEHYATO;

B- T10]] IEUCTBUEM JIEKTPUUYECKOIO TOKA

9. B KOMILIEKCOHOMETPHH OMpeaeIeHre 0OTbIINHCTBA KATHOHOB MPOBOIAT 00BIYHO B:
a- HEUTPAIILHOM Cpele;
0- B arietatHOM Oydepe ,
B- B aMMHauyHOM Oydepe

10. TpujioHOMeTPHS HCIOJIB3YeTCH JJIS ONpPedeICHHUs:
a- o0IIEeH )KECTKOCTH BOJBI;
0- coZiep>KaHusl KUCIIOTHI B MOUYE;
B- COJIEpKaHHUS IEJI0YU B KPOBU

11. MoJasipHasi KOHIEHTpalusi BelleCTBA MOKAa3bIBAeT CKOJbKO MOJIb BellecTBa
COJIeP:KUTCH B:

1) 100m pacTBOpa
2) 11 pacTtBOpa
3) 1kr pactBopa.

TecT 5
1.B 4eM CyIHOCTh rPaBUMETPUYECKOT0 METO/1a aHAJIN3A.
1. Onpenenenrie KOJIMUYECTBEHHOTO COJEPKaHUSI XUMUUECKHUX PJIEMEHTOB B
COEIUHEHHSIX.
2. OmnpenesicHre 00bEMOB, KaK ONPEC/IIEMOro BEIIeCTBA, TaK U pearcHTa.
2.DaKTOpHI, BIANSIONIAE HA (POPMY U CTPYKTYPY OCaTKA.
1. Temnepatypa, MOPSIOK U CKOPOCTh OCAXKJICHUE PA3IMIHBIX COJICH B pacTBOPE.
2. KoHnieHTpanus, CKOpoCcTh, MPUPOIA PEarupyromero. BEnecTsa.

3.Kaky1o omun0Ky Ha3bIBalOT a0COJIOTHOM ?
1.Pa3HOCTh MEXy OJYyYEHHBIMU PE3YJIbTaTOM U MCTUHHBIM MJIM Haubosiee
JIOCTOBEPHBIM 3HAUYECHUEM.
2.0tHo1eHre abCoMOTHON OIMOKN K ICTUHHOMY 3HAYEHHMIO.
4. HopmanbHasi KOHIEHTPALUS 3TO:
1. Cv=n/V
2.Cn=n/myp. 4
3. Cu=m/3V
5 .Kakue ¢paxkTopbl BIANSIOT HA NOKA3AHUSI HHANKATOPOB?
1.Okpacka HHAMKATOpA JI0JKHA ObITh XOPOILIO 3aMETHOM, LIBET HHIUKATOpa
JIOJKEH Pe3K0 MU3MEHseTCs B HeOobIoM uHTepBaie pH, n3mMenenue
OKPACKH JTOJKHO OBITH 00PaTUMBIM.
2.dukcupoBaHUE TOUYKH 3KBUBAJICHTHOCTH.
6. B xauecTBe HCXOJHBIX BellleCTB B KOMIIJIEKCOHOMETPUM HCIIOJIb3YIOT
XHMHYECKH YHUCThIE:
a- XJIOpUJl Maruus; O- TUAPOKCUI HATPHS; B- I11aBEJIEBYIO KUCIIOTY
7. BHYTpeHHsS U BHEILIHASA C(epbl CBA3AHBI:
a- JOHOPHO-aKLENTOPHO! CBS3bIO;



0- MOHHOM CBSI3bIO;
B- BOJIOPOJIHOM CBSA3BIO
8. JImccoumanusi BHyTpeHHei cepbl yBeJINIYNBACTCH:
a- C TIOHKEHUEM TeMIIePaTypBhl;
0- ¢ yBeNTMYeHHEM KOHIIEHTPALMU KOMIUIEKCHOTO COCTUHEHMUS;
B- C YBEJIMUEHUEM pa30aBiIeHUS
9. B BOAHOM pacTBOpe HHAMKATOP 3PHMOXPOM YePHbI TUCCOLUMPYET B ABE CTYNEHH:
1) NaH:Ind — Na+ + HzInd-,
2) HoInd- <> H+ + HInd2-.
T0CJIE YEro ¢ KaTHOHaMU Me*™ IPOMCXOIUT PeaKius:
a- HInd*> + Me** <> Melnd + H';
0- HyInd- + Me2+ <> MeHInd- + H+;
B- NaH;Ind + Me2+ <> MeHInd- + H+ + Na+
10. [Ipu ciayyaitHOM monmagaHuu aMMHUA4YHOTOo Oy(depa B a3 (1ej104Has cpeaa) HAAO0 NPOMBITH
rja3 00JbINM KOJIHMYEeCTBOM X0JI0IHOI BOJbI U:
a- HAJIOXKUTh MapJIeBYIO TIOBSI3KY;
0- IPOMBITH PACTBOPOM COJIBI;
B- IIPOMBITH PACTBOPOM OOPHOM KHCIIOTHI
11.JKBHBaJIEHT BelIeCTBA - 3TO:
1) peanpHas 4acTHIlA BEIIECTBA, KOTOpas B JAHHOM PEAKIIMU SKBUBAJICHTHA OJTHOMY HOHY
BOZIOPO/Ia UJIM OJTHOMY DJIEKTPOHY
2) yclOBHas 4acTHIIA BEMIECTBA, KOTOPask B JAHHOM PEaKIIMU YKBUBAJICHTHA OJTHOMY HOHY
BOJIOPO/Ia UJIK OJTHOMY DJIEKTPOHY
3) peanibHas WK YCIOBHAs, KOTOpask B JAaHHOM peaKI[My YKBUBAJICHTHA OJTHOMY HOHY
BOJIOPO/Ia WJIK OJJHOMY DJIEKTPOHY.

Kpumepuu OUCHKU Oomeema cmyoenma npu 6blNOJIHEHUU MECMOBblX 3a0anuii

Onenka TpeboBaHus K 3HAHUAM
OneHka «OTJIMYHO» BBICTABIISETCS CTYACHTY, €ClIM OH IIy0OKO H
OTJIMYHO IIPOYHO OCBOMJI IPOrPaMMHBIN MaTepua, HCYEpIBIBAIOILIE,

MOCJIeI0BATEIBHO, YETKO U JIOTHUYECKH CTPOMHO €ro M3jaraer, yMeeT TECHO
YBS3BIBAaTh TEOPHIO C TPAKTUKOW, CBOOOJHO CHPABISIETCS C 3a7avaMH,
BOMPOCAMH U JPYTMMH BUJAMH TPUMEHEHHUS 3HAHHWM, ¢pUYeM He
3aTPyAHSETCS C OTBETOM TIPH BHWJJIOM3MEHEHUHM 3aJaHUM, TPABHIHHO
000CHOBBIBAET MPUHSTOE PEIICHUE.

OIIGHKa «XOpOHIO» BBICTABJIACTCA CTYACHTY, €CJIIM OH TBCPAO 3HACT
Xopomo Marepuall, TIpaMOTHO W IO CYHICCTBY MU3JIara€t €ro, HCE OOIIyCKad
CYHICCTBCHHBIX HETOYHOCTEH B OTBETC Ha BOIIPOC, MPAaBUJIIBHO HNPUMCHSICT
TCOPCTUIYCCKUC MOJIOKCHUA ITPHU PCIICHUN TPAKTUYICCKUX BOIIPOCOB U 3a/1a4,
BJIagcCT HCOGXOI[I/IMBIMI/I HaBbIKaMU U IPUCMaMH UX BBIITOJIHCHUS.

OI_IeHKa «YOOBJICTBOPHUTCIILHO» BBICTABIISICTCA CTYACHTY, C€CJIU OH
YAOBJIETBOPUTE | UMECT 3HAHHSA TOJBKO OCHOBHOI'O XapaKTEpad, HO HE YCBOWII €ro lIeTaHefI,
BHO AOIMYCKA€T HCTOYHOCTHU, HCAOCTATOYHO IIPABUJIBHBIC (bOpMYJ'II/IPOBKI/I,
HapyumCcHUA JIOTHYECKOHU II0CIICIOBATECIIFHOCTH B U3JI0KECHUH IporpaMMHOTO
MaTcpuraia, UCIBITHIBACT 3aTPYAHCHU A TIPHU 000CHOBaHUHU OTBETA.

OHCHKa «HCYOOBJICTBOPUTECIILHO» BBICTABJISACTCA CTYACHTY,
HCYIOOBJICTBOPUT KOTOpLIﬁ HE 3HAaeT 3HAYUTEILHOM 4YacTu nporpaMmMHOrO Marepuaia,

CJIIBHO J0IMYCKAaeT CYIICCTBCHHBIC OIHI/I6KI/I, HUMCECT 3aTpyAHCHHUA IIpHU OTBETC HaA
BOIIPOCHL n 000CHOBAaHHUH OTBCTOB. Kak IIpaBHJIO, OLICHKa
CHCYOOBJICTBOPUTCIBLHO» CTABUTCA CTYACHTAM, KOTOpPBIC HE MOI'YT




MIPOJIOJKHUTH o0yueHue oe3 IOMOIHHATEIBHBIX 3aHSATUH o
COOTBETCTBYIOIIECH TUCIUILIMHE.
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Hepeueub 60RPOCO6 K 3auemy

Knaccupukamuss MeTolOB  aHATUTHYECKOW  XMMHH: METOABI  Pa3leNICHUs,  METOJbI
OoOHapy’KeHUsI U METOJbl ONpeAeTeHUs (XUMHUYECKHE U MHCTPYMEHTAJbHBIC), LIEIH U 3aJaud
METO/I0B.

Br16op metona ananuza. OT60p mpoOsl 1 MPOOONOATOTOBKA.

Bnusiane (U3NKO-XMMHYECKHX XapaKTEPHCTUK PACTBOPHUTENS HA XUMHKO-aHATUTHYECKHUE
CBOWCTBA MOHOB. AKTMBHOCTb, KO3()(ULIMEHT aKTUBHOCTH, HOHHAsS CHJIa pACTBOPOB.
PaBHOBecue B BOIHBIX pacTBOpax KucyioT. Pacuér pH.

PaBHOBecue B BOIHBIX pacTBOpax ocHoBaHMi. Pacuér pH.

PaBHOBecue B BOAHBIX pacTBopax amdonntoB. Pacuér pH.

Bydepnsie pacTBopbI, X cocTaB u cBoiicTBa. Pacuér pH.

Teopun KUCIOTHO-OCHOBHBIX B3auMozeiicTBuil (Appenuyca, bpencrena-Jloypn).

[IpuMmeHeHne peakuuil KUCIOTHO-OCHOBHOTO B3aMMOJCHUCTBHS B AHAIUTHUYECKONM XUMHM.
3HavyeHne Oy(pepHBIX CHCTEM B XMMUYECKOM aHAJIH3e.

. OKHCIUTENHLHO-BOCCTAHOBUTEIHLHOE paBHOBECHC. COprDKéHHaSI OKHUCJIHNTCIIBHO-

BOCCTAHOBUTENbHAS I1apa.

OKHUCAUTETHLHO-BOCCTAHOBUTEIBHBIN MOTEHIIUANT U (DAKTOPBI, BIUAIOIINE HA €T0 3HAUCHUE.
Koncranrta paBaoBecuss OBP, HanpaBienue u CKOpocTb.

ABTOKaTaIMTUYECKUE U UHAYLIUPOBAHHBIE PEAKIIUH, UX POJIb B XUMUUYECKOM aHAJIU3E.
[IpumeneHne peakunii OKUCIEHUSI-BOCCTAHOBIICHUS B AHAJIUTUYECKOW XUMUMU.

CtpoeHue 1 CBOMCTBA KOMILJIEKCHBIX COEIMHEHU.

[TonMaeHTaHTHBIC TUTAHIBI, XeJIATHBIC KOMIUICKCHI, XeTaTHBIN 3P QEKT.

PaBHOBecuss B  pacTBOpax KOMIUIEKCHBIX — COEAMHEHUH, KOHCTAaHThl YCTOMYMBOCTHU
KOMIUIEKCHBIX HOHOB.

Hcnonp30BaHne peakiyii KOMIJIEKCOOOpa30BaHUs B aHAIUTUYECKON XUMUHU.

I'eTeporenHOe XMMHUYECKOE PAaBHOBECHE B PACTBOPAX MAJIOPACTBOPUMBIX 3JIEKTPOJIUTOB.
IIpaBuio npousBeneHNs: paCTBOPUMOCTH U €TI0 UCIIOJIB30BAHUE B AHAJTUTUYECKON XUMUHU.
@DaxTOpHl, BIUAIOIINE Ha PAaCTBOPUMOCTh MajlOpacTBOPUMBIX COEIMHEHUM: coneBor 3(dexT,
BIIMSIHUE OJHOMMEHHBIX HOHOB U KOHKYPUPYIOIIHUX PEAKIUM.

Oprannyeckre aHaJIUTUYECKHUE PEAareHThbl, MX OCOOCHHOCTH: BBICOKas YYBCTBUTEIHHOCTH W
n30UpaTenbHOCTh JIeHCcTBUS. [IpUMEHEHHe OpraHuYecKMX AaHATUTHYECKHX pEarcHTOB B
aHajuse.

Llenu u 3a7aum KaueCTBEHHOTO aHanu3a. Kiaccudukanus MeToI0B KaueCTBEHHOTO aHalln3a B
3aBHCUMOCTH OT BEJIMYUHBI TPOOHI.

TexHuka AKCIIEPUMEHTA! Ka4eCTBECHHBIE poOUPOYHEIE, KanesabHbIe "
MUKPOKPUCTAJUIOCKOITMYECKUE PEAKIIUU.

Anamutnyeckuii 3QPexT. AHATUTHYECKHE XUMHUYECKUE PEAKIIUU U YCJIOBUS MX MPOBEICHUS.
OO1ue, rpyImnoBbie U XapaKTepHbIE (CEJIEKTUBHBIC U CHIEIU(PUUECKHIE) PEaKIIH.
AHanmuTHYecKue KiacCU(pUKAIMU KATUOHOB U aHUOHOB.

CucremaTrueckuil v ApoOHBIN KaueCTBEHHBII aHaIU3.

OOmras xapakTepucTrka | aHaTUTHYECKOH rpyNIbl KATHOHOB.

O6mas xapakrepuctuka Il anHanmuTH4eckoi rpynmbl KATHOHOB.

Oomas xapakrepuctuka 1l aHamuTHYECKON TPYIIITBI KATHOHOB.

CucreMatnueckuid XoJ1 aHanu3a cmecu katuoHoB III rpynmsl u cmecu katnonos [-I11 rpymm.
OOmrast xapakTepucTHKa | aHaTUTUYECKOH TPYIITIBl aHHOHOB.

O6mas xapakrepuctuka Il aHanmuTHUECKO# TPyl aHUOHOB.

Oomras xapakrepuctuka Il aHamuTHYECKON TPYIIIBI aHHOHOB.

Ananu3 cmecu annonoB [-III rpymnm.
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Ilenm W 3agauyum  KONWYECTBEHHOTo aHanu3a. Kiaccudukamuss XUMUYECKHX METO/OB
KOJINYECTBEHHOI'O aHaJIN3a.

CyIIHOCTh U OCHOBHBIE OINEPalMy IPaBUMETPHUECKOT0 METO/Ia aHAN3A.

Krnaccudukamus rpaBUMETpHYSCKAX METOJIOB aHAJIM3a — METOABI OCAXKICHHUS, NIPSIMBIC H
KOCBEHHBIE METOJIbI OTTOHKH, METO/IbI BBIJCICHUS.

AHaJUTHYECKHE BO3MOXXHOCTH, JOCTOMHCTBA W HEJIOCTATKH TPABUMETPUYCCKOTO METOJ]Ia
aHaju3a.

OO6mrast cxema aHATUTUYECKOTO ONPEICTICHUS 110 METOIY OCAKICHHUS.

Ocaxxnaemas ¥ rpaBuMeTpudeckas popma, TpeOOBaHUS K HUM.

Heopraaudeckre u opraHMYeCKHe OCaJIUTENH, TpeOOBaHUS K HUM. BEIOOp ocaauTens u pacuér
€ro KOJIMYECTBA.

Pacuér pe3ysibTaToB rpaBUMETPHUICCKOTO ONIPE/ICIICHUS.

Kpucrannnueckue u amopdHbIe 0CaIKH, MEXaHU3M WX 00pa30BaHUS U ONTHUMAIbHBIC YCIOBUS
MOJTy9ICHUSI.

[Tporeccrl KOArynsiuu U MENTH3AUN IpU 00pa3oBaHUU 0CcaIKoB. OCHOBHBIC MPUUUHBI
3arpsiI3HEHUS OCaIKOB.

CoocaxeHne, ero poJib B XAMHUYECKOM aHaJIn3€e. TUTIBI COOCAXKICHUS.

CriocoObl yMEHBIIIEHUSI COOCAXK/ICHUSI U OYUCTKU OCATKOB OT COOCAXKIEHHBIX IPUMECEH.
CyIIHOCTh ¥ OCHOBHBIE OIEPAIMHA TUTPUMETPHUSCKUX METOJOB aHAJIH3a.

Knaccudukanus THTpUMETPUYECKUX METOJOB aHAIH3A.

TpeOoBaHwMsI K peaKIHsIM, KOTOPBIC UCITOJIB3YIOTCS B THTPUMETPHH.

Touka 5KBUBAJICHTHOCTH (CTEXHMOMETPUYHOCTH). 3aKOH SKBUBaJIEHTOB. KoHeuHas Touka
TUTPOBaHUS U €€ PUKCUPOBAHUE.

CranmapTHbIe PacTBOPHI, UX BUBI U CIOCOOBI MPUTOTOBJICHHUS.

CriocoOBl BBIpQKCHHST KOHIICHTPAIIUU CTAaHJAAPTHBIX PAcTBOPOB (MOJIIpHAs KOHIICHTpAITHS,
MOJIIpHAas ~KOHIEHTpallMs OSKBUBAJCHTA, MaccoBas KOHIIGHTpalus, THTP, TUTP MO
OTIpENIETIIEMOMY BEIIECTRY ).

Pacuérbl, cBsi3aHHBIEC C IPUTOTOBICHUEM CTaHAAPTHBIX PACTBOPOB.

CriocoOBI TUTPOBAHUS: TIPSIMOE TUTPOBAHKE, OOPATHOE TUTPOBAHHE, TUTPOBAHUE 3aMECTUTEIIS.
Pacuér pe3ynbTaToB TUTPUMETPUIECKOTO ONPEICIICHUS.

CyIIHOCTh METO/Ia KHCIIOTHO-OCHOBHOT'O TUTPOBAHUS, €r0 O0IIast XapaKTePUCTHKA.
KucnotHo-oCHOBHBIE MHAMKATOPBL. Teopusi WHIUKATOPOB, OCHOBHOE YpaBHEHHE TEOPHHU
WHINKATOPOB.

KpuBble KUCIIOTHO-OCHOBHOTO TUTPOBAHUS, UX MMPOTHO3UPOBAHHE.

@DakTOpPHI, BIUSIONIME HA BEJTMYNHY CKadyKa KUCIIOTHO-OCHOBHOTO TUTPOBAHUSI.

KpuBble TUTpOBaHUS CUIIBHBIX U CIAOBIX KHCIOT OCHOBAHHUSMHU, CUIBHBIX U CIa0bIX
OCHOBAHMI KHCIIOTaAMHU.

. KpuBble TuTpOBaHMs coielt cadbIX KUCIOT U Cojlel cllabbIX OCHOBaHUH.
62.
63.
64.
65.

KpuBble TUTpOBaHUS MHOTOOCHOBHBIX KHCIIOT.

[IpaBuiio BeIOOpa MHAMKATOPA.

MeTobl OKUCIINTENEHO-BOCCTAHOBUTEIBHOTO TUTPOBAHHUS, KIACCUDUKALIHSL.

TpeboBaHMsI K OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIM PEAKLUsAM, KOTOpPble MPUMEHSIOTCS B
TUTPUMETPHH.

Pacuér  (paxkTOpOB  SKBUBAJIEHTHOCTH  BEIECTB, YYAacTBYIOLIMX B  OKHCIHUTEIBHO-
BOCCTQHOBUTEJIBHBIX PEaKIUsIX.

KpuBble OKHCIUTETBEHO-BOCCTAHOBUTEIBHOIO TUTPOBaHUA. DaKTOPBI, BAUSIOLINE Ha BETUUNHY
CKauKa.

CrniocoOb1 pukcupoBanusi KoHeuHOU Toukn OB-TuTpOoBanMs. be3piHanKaTOpHOE TUTPOBAHHE.
OKHUCITUTENTbHO-BOCCTAHOBUTENbHBIE HWHAMKATOPBl, MEXaHU3M HX JEHCTBHs, WHTEepBal
nepexona. [IpaBuio BeIOOpa HHAKUKATOPA.

ITepmanranatromerpusi. CyImHOCTb U OCHOBHBIE PEAKLIUU METO/A.

CranpapTHple UM  BCIOMOTaTelbHbIE pAcTBOPbl METOJA I€PMaHraHATOMETPHUYECKOIO
TUTPOBAHUS, UX MPUTOTOBJIEHUE, CTAHIAPTU3ALUS U YCIIOBHSI XpaHEHHUS.



72. dukcupoBaHUEe KOHEYHON TOUKHM TUTPOBAHUS B NIEPMAHIaHATOMETPHUHU. Y CIIOBHUS IIPOBEIEHUS
IIEPMAHIaHATOMETPUYECKHUX OIPEIEICHUN.

73. AHanIUTUYECKUE BO3MOXKHOCTH, JOCTOMHCTBA M HEIOCTATKH IEPMAHIaHATOMETPUYECKOIO
METO/a aHAJIA3a.

74. Nogomerpust. CyIIHOCTb M OCHOBHBIE PEAKIIMM METO/A.

75. CtanapTHbIE ¥ BCIOMOTaTeIbHbIE PACTBOPHI METO/Ia HOJOMETPHH, UX MPUTOTOBIICHUE,
CTaHJapTU3aLUs U YCIOBUS XpPaHEHUS.

76. ®ukcupoBaHHE KOHEYHOW TOYKM THUTPOBAHUS B HOJOMETPUU. YCJIOBHS IPOBEIEHUS
HMOJOMETPUYECKUX ONPEAEICHUN.

77. Kommnexkconometpusi. CymHocTs MeToaa. KoMIuIeKCoHbl, UX CTpOSHUE U CBOMCTBA.

78. Peakiuu B3anMOIEHCTBUSL KOMIUIEKCOHOB C MOHAMU METAJIIIOB, UX CTEXHUOMETPHS.

79. KpuBble KOMIIJIEKCOHOMETPUYECKOTO TUTPOBAHMSL. DAKTOPBHI, BIMIOIIME HA BEIUYMHY CKayKa.

80. CriocoObl  (UKCUpOBaHMS  KOHEUYHOW TOUKM TUTPOBAHHUSA B  KOMIUIEKCOHOMETPHH.
MeTtanioxpoMHble MHIUKATOPbI, MEXaHU3M MX JEHCTBHS, MHTEpBal IEpexojia U IpaBUIIO
BBIOODA.

81. CrangapTHbBIE U BCIIOMOTaTENIbHBIE PACTBOPHI METO/A, UX MPUTOTOBICHHUE, CTAHAAPTU3ALUSA U
YCJIOBUSI XPAHEHHS.

82. YcnoBus nNpoBeieHUsI KOMIUIEKCOHOMETPUUECKHUX ONPEICIICHUN.

83. AHaJIUTUYECKUE BO3MOXHOCTM M JIOCTOMHCTBA METO/a  KOMIUIEKCOHOMETPHUECKOTO
TUTPOBAHUS.

Kpumepuu OUEHKU omeema Ha 3aueme

Onenka Kputepun orBera

3aureHo I'myOokoe u xopoliee 3HaHME W IMOHUMAaHHE NPEAMETA, B TOM 4YHCIIE
TEPMUHOJIOTUU u OCHOBHBIX MOHSATUH; TEOPETUYECKUX
3aKOHOMEPHOCTE; (hakTUIecKuX JIAHHBIX; 00CTOSITEIBHBIMH,
JIOTUYECKHI ¥ TPAaMOTHBIA OTBET BO BpeMs CJIayM 3a4eTa; yAeJbHbIN BeC
omHOOK MPU KOHTPOJILHOM TECTUPOBaHUH — HE Oosee 50%.

He3auTteno Cnaboe 3HaHNE OCHOBHOW TEPMUHOJIOTUH, TEOPETUUECKUX
3aKOHOMEPHOCTEH, (PaKTHIECKUX JaHHBIX, OIMIMOOYHBIN OTBET HA
3a4eTe; yJeNbHBIA BEC OMIMOOK MPH KOHTPOJIHLHOM TECTHPOBAHUU —
6omee 50%.

9. YYEBHO-METOANUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE
JANCHUITJIINHBI
9.1. YueOHas quTeparypa:
a) OCHOBHAs:

1. 3omnortos IO.A. u np. OcHoBsl ananuTuyeckor xumuu. — M.BIII, 2009. Ku.1.

2. llerpyxun O.M. AnanuTnueckas XumMusi. XUMHUYECKUE METObI aHanu3a. — M.:
Xumus, 2008.

3. KOctparosa B./l. u ap. KonndecTtBeHHbli xumudeckuii ananus. — Kemeposo, 2004.



4. SpocnaBues A.A. COOpHUK 33134 U yNIPa)KHEHUH [0 aHATUTUYECKOW XUMUH. -

M. Xumus, 1993.

0) MOMOJTHUTEJIbLHAS:
1. JlorunoB H.4. u ap. Ananutudeckas xumus. - M.:IIpocsemienue, 1979.
2. bapcykoBa 3.A. Ananutnueckas xumus. — M.:BIII, 1990.
3. MsrkoBckuii C.A. AHanmutudeckas xumus. — MuHck, 1991.

4 KnemeB H.® u np. 3agaynuk no ananurudeckot xumun. — M.: Xumus, 1993.

9.2. UHTepHET-pecypchl
1. http://c-books.narod.ru/pryanishnikovl 2 1.html

2. http://alhimic.ucoz.ru/load/26

3. http://www.chem.msu.su/rus/teaching/org.html

4. http://www.xumuk.ru

5. http://chemistry.narod.ru

6. http://www.media.ssu.samara.ru/lectures/deryabina/index/html
7. ChemSoft 2004

9.3. IlporpamMHoOe o0ecnieyeHune

VYHuBepcuTeT o0ecredeH HEOOXOAMMBIM  KOMIUIEKTOM  JIMIIEH3MOHHOTO M CBOOOIHO
pacrpoCcTpaHsIeMOro MporpaMMHOI0 00eCIeYeH s, B TOM YUCIIe OTEUECTBEHHOIO MPOU3BOICTBA.

Kaxnpiii oOyuaromuiicss B T€UEHHE BCEro Iepuoja OO0ydyeHHs OOecrneueH HWHAWBUIYaTIbHBIM
HEOI'paHMUYEHHBIM JOCTYIIOM K 3JI€KTPOHHOW MH(OPMAIIMOHHO-00pa30BaTeIbHOM Cpejie yHUBEpCUTETa
U3 JTI000# TOUKH, B KOTOPOI MMEEeTCsl TOCTYT K HH(POPMAIIHOHHO-TEIEKOMMYHHKAIIMOHHON CeTH
«HTEpHET» KaK HA TEPPUTOPUU YHUBEPCUTETA, TaK U BHE €€.

VYHuBepcuteT  00ECeYeH  CIEeNyIOIUM  KOMIUIEKTOM  JIMIIEH3MOHHOTO  IPOTPAaMMHOTO

obecrieyeHus.
1. JIuneH3zuoHHOE MPOrpaMMHOE oOecrieueHue, ucnoiabzyemoe B Uurl'y

1.1.Microsoft Windows 7

1.2. Microsoft Office 2007

1.3. IIporpammusiit komiuieke MMUC “Busyansnas Ctynnsa TectupoBanus™

1.4. AntuBupycHoe 10 Kaspersky endpoint security

1.5.CnpaBouno-npaBoBasi cucrema “I'apant”

Hap;my C TpaAUIIUOHHBIMU HU3JAHUAMU CTYACHTHI U COTPYAHUKU UMCIOT BO3MOKHOCTDH
IMMOJIB30BATHCS JICKTPOHHBIMHU IMOJTHOTECKCTOBBIMHA 06azaMu JaHHBIX:

Tabauua 9.1.
Ha3Banue pecypca CcpLika/noctyn
DnexTpoHHas OubOIMoTeka oHNaiiH «EIWHOE OKHO K http://window.edu.ru
00pa3oBaTEIBLHBIM pPecypcam»
«O6pazoBatenbHblil pecypc Poccuny http://school-collection.edu.ru
denepanbHbIiI 00pasoBaTeNbHbBIN mopTa: http://www.edu.ru —
yupexJIeHus, mporpaMmel, cranaaptel, BY3b1, Tectel EI'O,




'MA

denepanbHbIi LEHTP MH(POPMALMOHHO- http://fcior.edu.ru -
obpazoBaTenbHbIX pecypcoB (PLIMOP)

3BbC "KOHCVYJIbTAHT CTYJIEHTA". DnextpoHHas http://polpred.com/news
OMOIMOTEKAa TEXHUYECKOTO By3a

WznatenbectBo «Jlauby. DIeKTpOHHO-OMOIHMOTEUHAS http://www.studentlibrary.ru -
crcremMa

Pycckas BupTyasibHasi OubIuoTeKa http://rvb.ru —

WznatenbetBo «Jlauby. DIEeKTpOHHO-OMOIMOTEUHAS http://e.lanbook.com -
crcremMa

ExenenenbHuK Hayku u obpasoBanusi FOra Poccum http://old.rsue.ru/Academy/A
«AxaneMus rchives/Index.htm

Hayunas snekrponnas Oubnuoteka «e-Library» http://elibrary.ru/defaultx.asp

DnexTpoHHO-0nbnmoreynas cucrema [PRbooks http://www.iprbookshop.ru -

DNEeKTPOHHO-CIIPaBOYHAsI CHUCTEMa JOKYMEHTOB B http://www.informio.ru
cthepe obpazoBanus «MHGOPMUOY

HNudopmanmonHo-1ipaBoBas cucrema «['apant CerteBast Bepcusi, JOCTYITHA CO

BCEX KOMITBIOTEPOB B
KoprnopatuBHou cetu Murl'yY
DneKTpoHHO-0nOMroTeyHas cuctema «FOpanT https://www.biblio-online.ru

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

Teopernueckuii Kypc

1) Jlexumu: mpe3eHTaIUy.
2) KoHTposibHbBIE TECTHI.
3) TaGmuusl.

4) BapuanTsl 3a1aHuil 17151 KOHTPOJIBHBIX PadoT.
JlaGopaTopHBIii NPAKTUKYM
1) Temaruka n onucanue 1aGOPaTOPHBIX paboT (CHENHATBLHO Pa3spabOTaHHBINH M W3IaHHbIH

J1a60paToprH71 MPAKTUKYM UIA CTYACHTOB XUMHNYCCKOTO HaHpaBJ’IeHI/IH).

2) Habop XMMHYECKHX PEAKTHBOB K KaXKI0H J1abopaTopHOi pabore.

3) JlaGopaTtopHbIe YCTaHOBKH, 000OpYAOBaHHE.

11. METOANYECKUE YKA3AHUA IJ51 OBYYAIOIIUXCS IO OCBOEHUIO



JUCIHUIIVINHbI

JucnunnuHa «AHadUTHYECKash XUMUsD HampaiieHa Ha (opmupoBaHue kommnereHuil: YK-
1, OIIK-6.

[IpomexxyTouHast aTTecTanys npearnonaraeT 3a4er.

[Tpuctynas K M3y4eHHUIO JUCLUIUIMHBI, HEOOXOAUMO B MEPBYIO OYepe/lb O3HAKOMUTHCS C
coziep;kaHueM paboueit nporpammbl Aucuurinabl (PITT).

Jlexuuy UMEIOT LENbI0 JaTh CUCTEMATU3UPOBAHHBIE OCHOBBI HAyUHbIX 3HAHUU.

[Tpu u3yyenun u npopabOTKE TEOPETUYECKOTO MaTepuaia HeoOXO0AUMO:

- IOBTOPUTH 3aKOHCIIEKTMPOBAHHBIN HAa JIEKIIMOHHOM 3aHATUU MaTepuana U JONOJIHUTH €ro ¢
Y4ETOM PEKOMEHIOBAHHOM 110 TaHHOM TEME JIUTEPATyPBhI;

- IPU CAMOCTOSTEIBHOM H3YYCHUU TEOPETUYECKOM TEMbl CHelaTb KOHCIIEKT, HCIOJb3Ys
pexomennoBanusle B PIIJI  sureparypHble  UCTOYHMKM W pecypchl  HMH(OPMALMOHHO-
TEJICKOMMYHUKALIMOHHOU ceTu «HTepHeT

- IPY NOJTOTOBKE K MPOMEKYTOUHON aTTeCTallMM 0 MOJYJII0 UCIOJIb30BaTh MaTepuansl GoHaa
OLICHOYHBIX CPEJCTB.

[IpakTuyeckue 3aHATHS MPOBOMATCS C LENbI0 YIIIyOJNeHHs U 3aKpeIUICeHUs 3HaHMH,
MIOJTyYEHHBIX Ha JIEKIHUSIX U B MIPOLIECCE CAaMOCTOSITENIbHON pabOThl HaJl HOpPMAaTUBHBIMU JOKYMEHTaMH,
y4eOHOM U HAYYHOU JTUTEepaTypOH.

[Ipu moAroToBKe K NPaKTUYECKOMY 3aHATHIO HEOOXOIUMO:

- U3Y4MTb, IOBTOPUTH TEOPETUYECKUI MaTepHall 110 3aJaHHON TEME;

- Y BBIIIOJIHEHUH IOMAlIHUX PACYETHBIX 33JJaHUN, U3YYUTh, IOBTOPUTH TUIIOBBIC 3aJaHUS,

BBITIOJIHAEMBIE B Ay IUTOPUH.

Pexomengauuu nmo padore ¢ HAy4YHOH M y4eOHOI JuTepaTypoii

Paborta ¢ yuyeOHOI U Hay4HON JTUTEpaTypOMl SBISETCS TJIAaBHOHM (OpMOI caMOCTOSTENbHOM

paboThl U HEOOXO0AMMA NP MOJTOTOBKE K YCTHOMY OIPOCY Ha CEMUHAPCKUX 3aHATHUAX, K
MOJYJIbHBIM KOHTPOJIBHBIM paloTaM, ompocy, 3adeTy. OHa BK/IIOYaeT MNpopabOTKy JIEKIHOHHOTO
Marepuala — HW3Y4YEHUE DPEKOMEHIOBAHHBIX HCTOYHHUKOB U JIUTEPATypbl IO TEMATHKE JIEKIHUN.
KoHcnekT Jsiekumu JIOMKEH cofep)kaTh pedepaTHBHYIO 3alMCh OCHOBHBIX BOINPOCOB JIEKIHMH,
IPEJUIOKEHHBIX TpernojaBaTesieM cxeM (Ipu MX JAEMOHCTpPAllu), OCHOBHBIX HCTOYHHKOB H
JUTEpaTyphl MO TEMaM, BBIBOABI MO KakJOMy Bomnpocy. KOHCHEKT nomkeH ObITh BBINOJIHEH B
OTIENBHOU TeTpaau 1o npeamery. OH TOIHKEH OBITh aKKypaTHBIM, XOPOIIIO YATAEMbIM, HE COJIEPKaTh
HE OTHOCSIIYIOCS K TeMe MH(OPMAIUIO UM PUCYHKH.

KoHcniekTel Hay4dHOHN JMTEpaTyphl IPU CAMOCTOSITENIBHOM MOJATOTOBKE K 3aHATHAM JIOJIKHBI

OBITh BBINIOJHEHbI TAKXKE AKKypaTHO, COJEpXKaTh OTBEThl Ha KaKJbI MOCTABJICHHBIH B TeMe
BOIIPOC, UIMETh CChUIKY Ha MCTOYHUK MH(OpMaMU ¢ 00s3aTENIbHBIM yKa3aHHUEM aBTOpa, Ha3BaHUS U
rofia U3JaHUs UCHOJIb3yeMON HaydyHOM jureparypbl. KOHCIEKT MOXeET ObITh ONOPHBIM (COAEPIKaTh
JIMILb OCHOBHBIE KJIIOYEBBIE MO3UIIMK), HO MIPU STOM MO3BOJISIOLIUM JIaTh MOJIHBII OTBET MO BOMIPOCY,
MOKeT ObITh MOAPOOHBIM. O0BEM KOHCIIEKTA OIIPEENIAETCS CAMUM 00YYarOIUMCSL.

B npornecce paboThl ¢ yueOHOM 1 HayYHOH JINTepaTypoi 00ydaromuiicss MOXeT:

- JlenaTh 3allMCH 10 XOJy YTEHUS B BUJE IPOCTOrO WM Pa3BEpHYTOTO IjIaHa (CO31aBaTh
nepevyeHb OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UICTOUHUKE);

- COCTaBJIATH TE3UCHl (LIUTHPOBAHHWE HAMOOJee BAXKHBIX MECT CTAaThbH WJIM MOHOTpaduH,
KOPOTKOE M3JI0)KEHUE OCHOBHBIX MBICIIEI aBTOpA);

- TOTOBUTH @aHHOTALMH (KpaTKoe 0000IIeHNEe OCHOBHBIX BOIIPOCOB PabOTHI);

- CO3/1aBaTh KOHCHEKTHI (pPa3BEPHYTHIE TE3UCHI).



Pabouas mporpamMMa AHMCHMIUIMHBI «AHATUTHYECKass XUMHS» COCTAaBJIEHa B COOTBETCTBHU C
tpeboBanusimu PI'OC BO mo cnenmansHoctu 06.03.01. «buosnorusy, yTBEpX)IACHHOTO MPHUKA30M
MunuctepcTBa 006pa3zoBanus U Hayku Poccuiickoit deneparmu ot 07 aBrycrta 2020 r. Ne 920

[Iporpammy cocraBuiI:

JIOLIEHT Kadeapbl XUMHUH WNuapkuena 3.1.



Pabouas nmporpamma yTBepiK/JeHa Ha 3aceJaHUU Kadeapbl XUMHUH

IIporoxon 3aceqanust Ne_ 10 ot « 20  » wiroHs 2023 r.

3aBeayromuii kadeapoi

/___CanamoB A.M._/

PaGouas nporpamma ogo0peHa yueOHO-METOINYECKUM COBETOM

_ XMMHKO-OMOJOTHYECKOro _ QakyabTeTa

[Ipotokon 3acemanus Ne_ 10 oT « 26 » WIOHA 2023 .

[pencenarens yueOHO-METOMUYECKOTO COBETA

/ __ IlnueBa A.M. /

[Iporpamma paccMoTpeHa Ha 3aceaHnu Y 4eOHO-METOJMUECKOTO COBETa YHUBEPCUTETA

[Ipotokon 3acemanuss Ne_ 10 or « 28  » uWIoHA 2023 r.

[Ipencenarens YueGHO-METOIMYECKOTO COBETA YHUBEPCUTETA

/__Xamarynsros L1.B. /
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