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AHaJauTHYEeCKAss XUMMUSA
Hanpasaenue noaroroBku 05.03.06 JkoJiorusi 1 NpupoA0NoJib30BaHHe
(mpodmite «IKOIOTUS U IPUPOIOTIOTH30BAHKE )
(I)opMa MNOATOTOBKH OYHasA

Kypc 2 cemecTp 3

TEKINH 18 qac.

npakTudeckre 3ausaTus 0 gac.

nabopatopHsle paboTel 34 uac.

B TOM uucite ¢ ucrons3oBanneM MAO nek. 00 /mp. 00 /ma6. 18 wac.
BCET0 YacOB ayJUTOPHOH Harpy3ku 52 wdac.

B TOM 4HcIie ¢ ucroib3oBanueM MAO 18 wac.
camocrosTenapHas pabota 56 wac.

B TOM YHCJIE Ha MMOJTOTOBKY K 9k3aMeHy 36 dac.
KOHTPOJIbHBIE pabO0ThI (KOJIMUECTBO) HE MPEIYCMOTPEHBI
KypcoBasi paboTa / KypCOBOHM MPOEKT __CEMECTp
JK3aMeH 3 cemectp

Pabouass mporpamMma cocTaBiieHa B COOTBETCTBUH C TpeOOBaHUSAMH  (elepanbHOro TrocyIapCTBEHHOTO
00pa3oBaTe’IbHOrO CTaHJApTa, YTBEPXKIACHHOr0 MUHHCTEpCTBOM o0Opa3zoBanusi P® mo HampaBieHHIO
noarotroBku  OOpa3oBaTeIbHOIO CTaHAAPTa, CaMOCTOSATENBHO ycTaHoBieHHOro [B®Y, yTBepikaeHHOTO
npukazoMm pexkropa IBDOY Ne 12-13-2030 ot 21.10.2016 r. u IIpunoxenus 5 x npukasy pekropa IBDY Ne
12-13-1064/1 ot 04.06.2018 r. «O0 yTBEp K I€HUU MaKETOB OCHOBHOM MPOECCHOHAIBHOIN 00pa30BaTe/IbHOM
nporpamMmmMer BO»

Pabouas mporpamma oOcyskaeHa Ha 3aceJaHnu Kadeapsl 9KOJIOTUH

nporokoia Ne 25 or« 27 » Jiekaopst 20 19 r

3aBenyroumii (as1) kadenpoii: [anpimesa 10.A..
Cocrasurens: [lkypatos A.JL

Baaausocrtok -2019



OobopoTHas cropoHa TUTYJIbHOTO Jucta PITY /]

|. PaGouyasi nporpaMmmMa nepecMoTpeHa Ha 3aceJaHUM Kadeapbl:

[IpoTokod oT « » 201 1. Ne

3aBenyronuii kadeapoit

(moamnuce) (M.0. ®amunus)

Il. PaGouasi nporpamMma nepecMoTpeHa Ha 3acelaHun Kadeapbl:

[IpoTokoi OT « » 20 1. Ne

3aBemyronuii kageapoit

(moamuce) (N.0. damunus)



AHHOTAIUA

PabGouass mporpamMma ydeOHON AMCHMIUIMHBI «AHAJIUTHUYECKAS XHUMHUS)
paspaboTaHa 11 CTYJICHTOB OakanaBpuaTa o HarpasieHuto 05.03.06 «Oxonorus u
IpUPOAOIIOIb30BaHue», Npoduns «lIpupomononbzoBaHue» B COOTBETCTBUHM C
TpeboBanusiMu OOpa30BaTEIbHOIO CTAaHAAPTA, CAMOCTOSTEIBHO YCTAHOBJIEHHOTO
JIBOY, yTBepxkaeHHoro npuka3oM pekropa ABDY Ne 12-13-2030 ot 21.10.2016 .
U T[OJOXeHHeM 00  y4eOHO-METOAMYECKMX  KOMIUIEKCaX  JUCIUIUIMH
0o0pa3oBaTeNbHBIX MPOTPAMM  BBICIIETO  MPO(ECCHOHATBLHOTO  00pa30BaHMUS
(YyTBep K IeHO MpHKa3oM u.0. pekropa JIBDPY ot 17.04.2012 Ne 12-13-87).

PaGouast mporpamma pazpaborana juisi OakanaBpoB 2 Kypca. JucuumivHa
«AHanmuTHYECKasT XUMHUS» OTHOCHUTCS K 0a30BOM 4acTH Mpo(heCCHOHATBLHOTO UK
mucuuiuinH b1.6.09.04. O6mas Tpy10€MKOCTh OCBOCHHS TUCITUIIIIMHBI COCTABIISIET 3
3adeTHble enuHUIbl, 108 gac. Y4eOHBIM TUTAHOM TIPETYCMOTPEHBI JISKITHOHHBIE (18
yac.), npaktudeckue (18 vac.) u nadopatopubie (94 yac.) 3aHATHSI, CAMOCTOSITEIbHAS
pab6ora (18 gac.). lucuuruimaa peanusyercs B 3 ceMecTpe 2 Kypca.

ConepkaHne JUCHMIUIMHBI OXBAaTBIBACT KPYT BOMPOCOB, CBSI3aHHBIX C
XUMUYECKUM PaBHOBECHEM B T'OMOTEHHBIX M T€TEPOTE€HHBIX CHCTEMaxX, MOHSTHEM
KOHCTAHT XHMHYECKOTO PABHOBECHS, CBSI3M KOHCTAHT XUMHUYECKOTO pPaBHOBECHS,
PacCMOTPEHHEM OCHOBHBIX 3aKOHOMEPHOCTEN PABHOBECUN U MPOTEKAHUS PEAKLINAN:
KHCIIOTHO-OCHOBHBIX, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX, KOMILJIEKCOOOPa30BaHMUS
U OCAKICHUSA. AHATM3UPYIOTCS TEOPETUYCCKUE OCHOBBI THTPUMETPHUUYCCKUX H
IPaBUMETPUUECKOTO METOJIOB aHaJIM3a, OCHOBHBIC MOHATHS KOJWYECTBEHHOTO aHa-
mu3a. PaccmaTpuBaloTCs OCHOBHBIE METOJABI Pa3lICJICHUST U KOHIICHTPUPOBAHUS
COEIMHEHU.

JucruminHa « AHaTUTHYECKass XUMUSD JIOTUUECKH U COJIEPKATEIIHHO CBI3aHa
C TakKMMHM KypcamH, KaK  HeOpraHudeckas XHWMHs, OpTaHHYecKas XUMHS, B
HETIOCPEJICTBEHHON CBSI3M C W3Y4YCHUEM JHCHWIUIMH (HU3WKA, MaTeMaThKa,

(I)I/I3I/I‘—IGCKaH XUMUS U APYTHMHA XUMHWYCCKUMU JIUCITUIITIMHAMMH.



JI71s1 ycremHoro ocBOeHus Kypca He0OX0IMMbI 3HaHUSI U YMEHHUS 110 0011el 1
HEOPraHUYEeCKON XMMUU, OCHOBAM TEPMOAMHAMUKH, MaTEMaTUKe U (PU3UKE, HABBIKH
¥ YMEHHE paboTaTh ¢ XUMUYECKOHN TUTEPATyPOil, INMEKTPOHHBIMU 0a3aMH TaHHBIX.

IIEJI]J 0CBOCHUA ITUCHUII/IMHDBI

HGHBIO OCBOCHHUA AMCHMIIIIMHBI «AHanuTUYECKasd XUMHUS»  SBISIOTCS
@OpMHpOBaHI/Ie IMPAKTHYCCKUX MW TCOPCTHUYCCKUX CUCTCMATHYCCKUX 3HAHUU B
00J1aCTH Ka4eCTBEHHOI'O0 M KOJIMYECTBECHHOI'O aHaJln3a, HCCICOOBAHHUA COCTaBa

BEIIIECTBA COBPEMEHHBIMU XUMHYECKIMHU METOIaMH.
3agaum
B pe3ynbpTaTe 0CBOCHUS TUCITUTIIUHBI 00YUYAIOIIUNACS JOJDKEH:

1. 3HaTh:

- COBPEMEHHOE COCTOSTHUE TCOPUU XMMHYECKOTO aHAJIHN3a,;

- TEHICHIIMM W HANpPABJICHUS pPa3BUTHSI aAHAJUTHYCCKONM XUMHUH U
AHATTUTHUYECKOU CITY>KOBI;

- METOAMKH OIPEACIICHUs] KaudeCTBEHHOTO COCTaBa W KOJIMYECTBEHHOTO
coJiepKaHusl KOMIIOHEHTOB B aHAIM3UPYEMOM OOBEKTE;

- OCHOBHBIC METOJIbl KAUECTBEHHOTO U KOJMYECTBEHHOTO aHAIN3a,;

- OCHOBHBIC TCHJICHIIMU B PAa3BUTHH METOJIOB aHAIH3A.

2. Ymern:

- IIpoBoauTh MUTEpaATYPHBIN TOUCK METOAMK aHATTN3a PA3INYHBIX 00hEKTOB;

-  BbIMoaHATE caMOCTOSTENHHO OMPEACTICHHs] OTACIbHBIX KOMIIOHEHTOB B
aHATN3UPYEMOM OOBEKTE,

- Paborate Ha mpubOOpax, HCIONB3YEMBIX B CEPUUHBIX AHAIUTHYECKHX
OTIpEICICHUSIX B TA0OPATOPHUSIX;

- OOpaboTaTh pe3yJbTaThl AaHATUTUYECKOTO IKCTIEPUMEHTA;

- BoisBmaTE W ONCHWBATH  CAy4YalHBIC OMMUWOKA  aHAJTUTHYCCKOTO

onpeeICHUS;



- Hcnonws3oBath METPOJIOTHYECKHUE XAPAKTEPUCTUKHU JIA MPEJICTABICHUS
MOJIy4YeHHOT'O MaTepuana.

3. Baaners:

- HaBbIKaMHU 00paOOTKM MOJYUYEHHBIX aHATUTUYECKUX JAHHBIX C MOMOIIbIO
BCIIOMOTATENIbHBIX KOMIBIOTEPHBIX MPOrpamMM (peaakTOpPbl XUMUUYECKUX
dopMyI1, TaHHBIX XpoMaTorpaduu, CIEKTPOCKOIHH U T.JI.)

Kypcy «AHanuTudeckass XUMUs» MPEIIIECTBYIOT BCE HEOOXOAUMBIE ISl €T0
MMOHUMaHUs Kypchl OakalaBpuaTta M MpaKTHYECKHEe HaBbIKU. [l ycnemrHoro
OCBOCHHS Kypca HEOOXOAMMBI 3HAHUS M YMEHHUS IO OOUIeHd M HEOpraHMYeCKOu
XUMUHU, (QU3NKH, MaTeMaTUKe, HaBBIKM M YyMEHHE paboTaTh C XHUMHUYECKOM
JUTEPATYPOM, SJIEKTPOHHBIMU 0a3aMH JaHHBIX, YMEHUE pabOTaTh ¢ XMMHUYECKUMU
nporpaMmamMu 1o 00pabOTKe JaHHBIX (UIUKO-XUMUYECKOTO HCCIIEIOBAHMS
BEILECTBA.

JInst ycnenmHoro u3y4eHus: AUCIUIUIUHBI « XUMHUS (aHATUTHYECKash XUMUS)» Y
oOydJaronmxcsi JOJDKHBI ObITh CPOPMHUPOBAHBI CIEAYIOIIUE IPEABAPUTEIHHBIC
KOMIIETEHIIUHN
o OIIK-1 CnocoOeH npuMeHsTh 0a30BbIe 3HaHUS (PyHIAMEHTAIbHBIX Pa3eiioB
HayK O 3eMJjie, eCTECTBEHHO-HAyYHOI'O0 M MaTEMaTUYECKOIrO LUKJIOB IPU PEIICHUU
3a/1a4 B 00JIaCTH 3KOJIOTHH U MPUPOJOTOIB30BAHUS
o OIIK-3 CrnocobeH  mnpuMeHsATh  0a30Bble  METOJBl  DKOJOTUUYECKUX

UCCJIeIOBAHUM IS pellieHus 3a/1a4 TPpo(heCcCHOHABbHOM NeSITeIbHOCTH

B pesynbrare m3yueHus NaHHON AUCIUIUIMHBI y CTYJIEHTOB (DOpMUPYIOTCS
cienyromue — obmenpodeccuoHanbHbie/  TPO(PECCHOHANBHBIE  KOMIIETCHIIUH

(271eMEHTBI KOMIIETEHIU).



B pe3synbTaTe n3yyeHna AaHHOW AUCUMNANHBI Y 0Byyatowmxca GopmupyeTcs creaytouee:

Koa n popmynmposKa KomneteHLUm 3tanbl popMUPOBAHUA KOMNETEHLUM
OrlK-2 3HaeT TeopeTnyeckune acnekTbl, OCHOBHblE
BNageHne 6a30BbIMKN 3HAHUAMU npaBWNa MU 3aKOHbl OPraHNUYeCcKo XMMKUK

dyHOAMEHTaNbHbIX Pa3aenoB GU3UKKU, XMUMUN
n 6uonornu B ob6beme, Heobxogmumom ann
OCBOEHUA PUINYECKUX, XMMNYECKMX U

61010rMYECKMX OCHOB B 3KOI0MUMU U
ymeet NpPakKTn4ecKu NPUMEHATb 3HaHUA

NpPMpPOAONO0Ab30BaHUA; BAaAeHMEM
METO1aMM XUMUUYECKOTO aHaNM3a, MEXaHM3MOB  peaKkumin  opraHUYecKunx
BAageHWeM 3HaHUAMM O COBPEMEHHbIX coeanHeHu.
AVHAaMMYECKMX NpoLeccax B npupoae u

TexHochepe, 0 COCTOAHUU reocdep 3emnu,

3KosI0rMn 1 agonoumm buocoepsl,

rnobanbHbIX IKONOrMYECKUX Npobaemax, BRafeeT | HaBblkamn 06pabOTKM NOyUEeHHbIX
MeTogamun oTbopa 1 aHaM3a reoIorMYecKmx AaHHbIX C MOMOLbIO BCNOMOTraTe1bHbIX
n BUonornyeckmx NPob, a TakKe HaBblKamMm KOMMbIOTEPHBIX NPOrpamm (peaakTopsi
naeHTUPUKaLUKU U onmcaHuA XMMUYECKMX GOPMY/I, AAHHbIX
6uonornyeckoro pasHoobpasna, ero OLLEHKK Xpomartorpaduu, CnekTpockonun v T.4.)

COBPEMEHHbIMU MeTOZaMU KOJIMYECTBEHHOM
06paboTKn nHbopMaLmun

Jlist popmupoBaHus BhIlIEyKa3aHHBIX KOMIETEHIIMN B paMKaxX JUCIUTUIMHBI
«AHanmuTUyecKass XUMHs» TPUMEHSIIOTCS  CIEAYIOUIME METOJbl aKTHUBHOTO/
WHTEPAKTUBHOTO OOYUYEHHUS: JIEKIIMU-Oecebl, MPOOJEMHbIC JIEKIUU, TPYHIOBOMN

pa36op PAaCUYCTHBIX U OKCIICPUMCHTAJIBHBIX XUMHWYCCKHUX 3ad/1a4y.

CTPYKTYPA U COJEP) KAHUE TEOPETHYECKOMN YACTH KYPCA
VY4eOHBIM MJIAHOM MPEyCMOTPEHBI JIeKIHH - 18 yacos.

Conepxanue TEOPETUUECKOM YacTu Kypca pa30MBaeTcs Ha JBa MOJYJIsl, B KOTOPBIX
MIPUBOJIATCS CBEJICHUSI, OTHOCAIIIMECS K MOHHBIM PaBHOBECHUSIM B pacTBopax (MOAyJib
1) 1 XuMHYECKHUM METoJlaM aHaiu3a (MOIyJIb 2).

MOAYJIb 1. BBegeHue. AHAJIUMTHYECKAS XUMHS M AHAJTUTHYECKAS CJIyK0Aa.
IIpeamer, 3a1auu 1 MeTOABI AHATUTHYECKONH XuMuH. MoHHbIE paBHOBeCHS B

pacTrBopax.



Paznen 1. XuMuveckoe paBHOBecHe, KOHCTAHTbI XHMHYeCKOro paBHoBecusi (1
yac.)

Tema 1 Xumuueckoe paBHOBECHE, KOHCTAaHTbl XMMHYECKOTO PaBHOBECUS IS
UJICATIbHBIX U pEalIbHBIX CUCTEM, CBSI3b KOHCTAHT paBHOBecus (1 yac).

Paspnes 2. IIporosiuTtuyeckoe paBHoBecHe (2 yac.)

Tema 1. IlpoTomuTuyeckoe paBHOBECHE B BOJHBIX M HEBOJHBIX CpElIax, €ro
KOJIMYECTBEHHas Xapaktepuctuka (1 gac).

Tema 2. Beruucnenne pH mnporonutoB. bydepHbie cucTeMbl, YHHUBEpCAIbHBIE
oydepnsie cmecu (1 gac).

Paznen 3. 'ereporennoe paBHoBecue (2 4ac.)

Tema 1. PaBHOBecue ocagoKk — pacTBOp, €ro KOJIUMYECTBEHHAs XapaKTEPHUCTHKA.
@akTopsl, BIMAOIIAE HAa MPOLECCHl  OCAXKICHUA-PACTBOpPEHUsA. BimsHue
OJTHOMMEHHOTO MoHa, pH, komIuTecooOpa3oBanus (2 Jac).

Pa3nen 4. PaBHOBecHe OKHMCJIeHHsI — BOCCTaHOBJIeHHsI (2 yac.)

Tema 1. PaBHOBecHE OKHCIEHUS — BOCCTAHOBJICHMS, €ro KOJMUYECTBEHHBIC
XapaKTEPUCTHKU: CTaHAAPTHBIE, peajbHble U (POpMaIbHbIE PEAOKCU-TIOTEHIINAIIBI,
Paznen 5. PaBHoBecue komMIuiekcooopa3oBanusi (1 yac).

Tewma 1. PaBHOBecHE KOMIUIEKCOOOPa30BaHus, €T0 KOJIMYECTBEHHAS XapaKTePUCTHKA.
Bmustaue pH Ha nponieccsl komriekcooOpasoBanus (1 vac).

MOJYJIb 2. MeToabl KOJIHYECTBEHHOT0 AHAJIU3A.

Pasznes 1. Pacuersl B KOJIMYEeCTBEHHOM aHaJu3e. TuTpumMerpruyeckrue MeTOAbI
aHaym3a (8 gac.)

Tema 1. MeToabpl peNOKCUMETPUU: BO3MOMXKHOCTH, OrpPAHUYEHHUS, KPUBBIE
TUTPOBAHUS, HHIUKATOPHI, HHIMKATOPHBIC OIMOKY (2 4ac.).

Tema 2. MeToapl NPOTOIUTOMETPUU: BO3MOXHOCTH, OTPAHUYEHMS, KpPHBBIC
TUTPOBAHUS, HHIUKATOPHI, HHIMKATOPHBIC OIMOKY (2 4ac.).

Tema 4. Meroabsl KOMIUIECOHOMETPUHM: BO3MOXKHOCTH, OTPAaHUYEHUS, KpPHUBBIC
TUTPOBAHHMSI, HHMKATOPBI, HHIUKATOPHBIC OMMOKH (2 4ac.).

Paznen 2. 'paBuMeTpuyeckne MeToabI aHAMN3A (2 Yac.).



Tema 1. I'paBumerpus. XapakTepuCTHKa METOJOB IPAaBUMETPUUECKOTO aHaIM3a.
Ocangkd B TpaBUMETPUH. YCJIOBHUS OCAXKIACHUS KPUCTAUIMYECKUX M aMOp(HBIX

ocaakoB (2 yaca).

l. CTPYKTYPA U COJAEP)KAHUE NPAKTUYECKOM YACTH
KYPCA
JlaGopaTopHblie pa6oTsl (54 yaca)
MOAYJIb 1. Xumnuyeckoe paBHOBeCHe, KOHCTAHTbhI XUMHYECKOI0 PABHOBECHS
(26 yacoB)

JlaGopaTtopnass padora Ne 1. AHAIUTHYECKHE PEAKIIMU KATHOHOB S-3JIEMEHTOB
(4 gaca).

[{enb 3aHATUSA: TOZHAKOMUTH CTYJCHTOB C OCHOBHBIMU KaU€CTBEHHBIMU PEAKIIUSIMHU
S-a5ieMeHTOB. B paboTe mpeicTaBiieHbl AaHAIUTHYECKUE PEAKIMU CIIETYIOMUX
xatuoHoB: K*, Na*, Mg?*, Ba?*, Ca?*, Sr**, a taxxe nona NH;', anamuruueckue
CBOWCTBA KOTOPOTO OJIN3KH K cBOiicTBaM noHa K*

C ucnojib30BaHUEeM MeTO/Aa AaKTMBHOIO0 00y4YeHUsl — UCCIIEI0BATENbCKUM, paboTa
0 UHAUBUIyaIbHOMY 3aJlaHuIo (4 1).

Xoa 3anaTrusi: CTyIEHTbI CaMOCTOSITEIBHO, C HCIIOJIb30BAHUEM METOJANYECKUX
yKa3aHUI BBIMOJHSIOT OCHOBHBIE KAUECTBEHHbBIEC PEAKIIUU KATUOHOB S-3JIEMEHTOB.
3aganme Ha aom: Kiaccudukanuss KaTHOHOB 1O PA3IMYHBIM  CXEMaM
cuctemaTudeckoro ananuza. OpopmiieHue 1a00paTOPHOTO KypHaia.

Jladoparopnasi padora Ne 2. AHann3 cMecH KaTHOHOB S—3JIEMEHTOB KapOOHATHBIM
MeTOJI0M (6 4acoB).
Lenp 3aHATHS: TO3HAKOMUTH CTYJEHTOB C METOJIOM CHUCTEMATHUYECKOTO aHAIIH3A.
C ucnoJIb30BaHHEM MeTO/1a AKTHUBHOI0 00y4eHHsl — UCCIIeI0BATENLCKUM, paboTa
10 UHAUBUAYAJIBbHOMY 3aJaHuI0 (4 4).
Xoa 3ansaTusi: CTyJIEHTHI MOJYyYaloT y MpernojaBaress WHIUBUAYyaIbHYIO 3aa4y,
COCTOSIIIYI0O M3 CMECH KATHOHOB S-3JIEMEHTOB M MPOBOJAT UX pa3leieHHe U
UIECHTU(DUKAINIO KApOOHATHHIM METOJ/IOM.

MeTon npuMeHseTcs 1Sl pa3eieHus] KATHOHOB S-3JIEMEHTOB Ha JIBE TPYIIIIbL:
| - K*, Na*, NHs", Mg?*; Il — Ba?*, Ca?*, Sr?*.
3aganue Ha qoM: [ToaroToBka oT4eTa O MOJYYCHHBIX pE3yIbTaTax.

JlaGopaTopnasi padora Ne 3. AHaIUTHUECKHE DPEAKIMM KAaTHOHOB O-32JIEMEHTOB
(4 gaca).

[{enb 3aHATHS: TOZHAKOMUTH CTYJACHTOB C OCHOBHBIMU KaU€CTBEHHBIMU PEAKIIUSIMU
d-anemeHTOB.



C ucnosb30BaHMEM MeTO/1a AKTMBHOI0 00y4eHUs — UCCIIeI0BaTeNIbCKUH, paboTa
M0 UHIUBUAYaJIbHOMY 3aJaHUIO (2 4).

Xon 3anusiTus: CTyACHTHI BBIOTHSIOT pab0Ty HHIWBUIYATBHO MO MPUBEICHHBIM B
METOJIMYECKUX YKA3aHUAX METOINKAM.

3aganue Ha aoM: [loAroToBKa COOOIICHNS O MOTYUYCHHBIX PE3yIbTaTaX.

JladopaTopnasi pa6ora Ne 4. AHamu3 cMecH KaTHOHOB d-3JIEMEHTOB JPOOHBIM
meTooM (4 yaca).

Llenp 3aHSTHS: TO3HAKOMUTH CTYJIEHTOB C METOI0M JPOOHOT0 aHaJIN3a KaTHOHOB.

C ucno/jib30BaHUEeM MeTO/Aa AaKTMBHOIO0 00y4YeHHUs1 — UCCIIEI0BATENbCKUM, padoTa
110 MHAUBUIyaILHOMY 3aJIaHHIO (2 9).

Xoa 3ansaTus: CTyAEHTHI MOJYYAOT Y NPENOAABATENs UHAWBUAYAIBHYIO 3a7ady.
[IpoBOAAT C€aMOCTOATENBHO OIPEAECICHUE, O3HAKOMUBILIHNCH NPEABAPUTEIBLHO C
METOJMYECKUMHU YKa3aHUSMH W pa3o0paB C MNPENoJaBaTeileM XOJ BbIIOJIHEHUS
padoTHI.

3ananmne Ha xoMm: [loaroroBka cooOIIEHHS O TOJYYEHHBIX PE3yJIbTaTax.

JlaGopaTopHasi padora Ne 5. AHAIUTHUYECKUE PEAKIUU P—3JIEMEHTOB (4 yaca).
Henb 3auatusi: O3HAKOMUTH CTYJICHTOB C PEAKIUSIMU P-IJIEMEHTOB.

C ucnosb30BaHMEeM MeTOAa aKTMBHOIO0 00y4YeHUs1 — UCCIIEI0BATENbCKUM, paboTa
10 UHJIUBUIyAJILHOMY 3a/IaHuIO (2 ).

Xon 3ansaTusi: CTyJEHTHI BBITOJHSAIOT pab0Ty WHIAMBUYAIBHO 110 NMPUBEICHHBIM B
METOANYECKHNX YKA3aHUSIX METOJIUKAM.

3aganue Ha noMm: [loaroroBka cooOleHrs O MOMYUYECHHBIX pe3ysIbTaTax.

JlabopaTropHasi pa6oTra Ne 6. AHaTUTHYECKUE PEAKIIUU aHUOHOB. AHaJIU3 CMecH
aHUOHOB (4 Jaca).

L{enp 3aHATHS: TO3HAKOMUTH CTYJICHTOB C METOJIOM OMPE/IEIICHUs aHUOHOB B CMECH.
C uCcnoJIb30BaHHEM METO/1a AKTHUBHOI0 00y4eHHsl — UCCIIeI0BATENLCKUM, paboTa
M0 UHIUBUAYaJIbHOMY 3aAaHUIO (2 9).

Xona 3ansitusi: CTyIeHTHI TOJIYYalOT y TPENoiaBaTessl HHIWBUIYaTbHYIO 33/1a4y.
[TpoBOAAT caMOCTOSATENBHO ONpeAeTieHNE, 03HAKOMUBIIICH MPEABAPUTEITHHO C
METOIMYECKUMH YKa3aHUSIMH U pa300paB C MPEenojaBaTeIeM X0/ BBIOJTHECHUS
paboTHI.

MOJIYJIb 2. MeToabl KOJIUYECTBEHHOI0 aHau3a (28 yacos).

JlaGopaTopnas padora Ne /. IIporonutomMeTpusi, KOJIUYECTBEHHOE OIPEICICHUE
CO3% B pacTBOpe (4 uaca).

[lenp 3aHATHS: TO3HAKOMUTH CTYJACHTOB C OCHOBHBIMM METOJAMHU pacueTa B
KOJIMUECTBCHHOM aHAJIM3e.

C ucnosib30BaHHEM MeETO/1a AKTUBHOIO0 00y4YeHUsl — UCCIIeIOBATEIbCKUM, padoTa
10 MHAWBUTyaTLHOMY 3aJIaHHIO (2 4).

Xoa 3ansaTus: CTyIeHTHl TOy4YalOT y MpernojiaBaTesss UHAUBUIYAIbHYIO 3a7ady,
cojiepKallyt0o  KapOoHaT-uoHbL.  [IpOBOJAT  CaMOCTOATENILHO  OMpeiesiCHuE,



O3HAKOMHUBHIIMCE MPCABAPUTCIbHO C MCTOAMYCCKHMMH YKa3aHHUAMHU H pa306paB C
IMpCroaaBaTCJICM X0 BBIIIOJITHCHMA pa6OTI)I.
3anaHne Ha J0M: Pemenue paCUCTHBIX 3aJa4.

JlabopaTopnas padora Ne 8. J[uxpomaTtoMeTpusi, KOJMUECTBEHHOE OMpEeIICHUE
Fe?* B pactBope (4 uaca).

Lenp 3aHATHS: TO3HAKOMUTH CTYJICHTOB C METOJIOM TUXPOMATOMETPUU

C ucno/jib30BaHUEeM MeTO/Aa AaKTMBHOI0 00y4YeHUsl — UCCIIEI0BATENbCKUM, padoTa
110 MHAUBUIyaILHOMY 3aJIaHHIO (2 9).

Xon 3ansaTus: CTyAeHTHI MOJYyYalOT y MpenojaBaTels UHIMBUAYAIbHYIO 3ajady,
comepkamryto  uoHsl  Fe(ll). IIpoBomaT  camMOCTOSTENILHO  OMIpE/CIICHHUE,
03HAKOMHUBIIKUCH TMPEABAPUTEIHHO C METOJUYECKHMMH YKa3aHUSAMH U pa3o0paB C
IpernojiaBaTesieM X0/ BBITOTHEHUS pabOThI.

3ananmne Ha xoMm: [loaroroBka cooOIIEHHS O OJYYEHHBIX PE3yJIbTaTax.

Jladoparopnasi padora Ne 9. [IlepmanraHaTOMETpHsI, KOJIMYESCTBEHHOE OIIPEICIICHNC
Fe?" B pactBOpe (4 uaca).

[{ens 3aHATHS: TO3HAKOMHUTH CTYJICHTOB C METOJIOM IIEPMaHTaHATOMETPUHI

C ucnojib30BaHHEeM METOAa AaKTUBHOT0 00yYeHHUsl — UCCIICIOBATEILCKIM, paboTa
M0 UHIUBUAYaJIbHOMY 3aAaHUIO (2 9).

Xoa 3ansaTus: CTyAeHTHI MOJYyYalOT y MpernojaBaTels UHIWBUAYAIbHYIO 3ajady,
comepkamrytro  uoHsl  Fe(ll). IIpoBomaT  caMOCTOSTEIBLHO  OMpEACIICHUE,
O3HAKOMHUBIIIUCH TMPEABAPUTEIBHO C METOJUYECKHUMH YKa3aHUSAMH U Pa3o0paB ¢
IpernoiaBaTesieM X0/ BBITIOTHEHUS PaOOTHI.

JlaGopaTopuas padora Ne 10. Monometpus (4 yaca).

[Tpurorosnenue padouero 0,02 H pacTBOpa TUOCYIb(DaTa HATpUs, cTaHAapTHOTO 0,02
H pacTBopa Ouxpomarta kanus. CTaHmapTH3als pacTBOpa THOCYIb(haTa HaTPHS IO
nuxpomaty kanus. KonmnuectBennoe onpeaenenne menu (I1) B pactBope.

Lenp 3aHATHS: TO3HAKOMUTD CTYJIEHTOB C METOJIOM HOJAOMETPHH.

C ucnoJIb30BaHHEM METO/1a AKTHUBHOI0 00y4eHHsl — UCCIIEI0BATENLCKUM, paboTa
M0 UHIUBUAYaJIbHOMY 3aAaHUIO (2 9).

Xona 3ansaTus: CTyACHTHI MOJYyYalOT y MPENoaaBaTelss HHIUBUAYaIbHYIO 3a1ady,
comepkamryto  wonel  Cu(ll). IIpoBoAsST  CcaMOCTOSTCILHO  OMpECIICHHE,
O3HAKOMMBIINCH MPEIBAPUTENILHO C METOJIMYECKUMHU YKa3aHHsIMH U pa3olpaB c
IpenoaaBaTesieM X0/ BBIIOJHEHUS pabOThI.

3aganue Ha nom: [lonroroBka coOOIIEHNUS O MONYYEHHBIX pe3yJbTaTax.

JlaGopaTtopnass pabdora Ne 11. KomiuiekcOHOMETpUSs, KOJIMYECTBEHHOE
onpenenenne Ca?* u Mg?* npu coBmecTHOM mpucyTcTBUH (4 yaca).

Lenp 3aHATHS: TO3HAKOMUTH CTYICHTOB C METOJIOB OTIPEICTICHIS] HOHOB B PAaCTBOPE.
C HCnoJIb30BaHHEM METO/a AKTHBHOIO 00y4eHHsl — UCCIIeI0BATENLCKUM, paboTa
10 UHAUBUIyaTLHOMY 3aJIaHUIO (2 4).

Xoa 3ansaTusi: CTyACHTBI TOJYyYarOT y MperoaaBaTels WHIWBHAYAIbHYIO 3a7ady,

COACPIKAIIYI0O COBMCCTHO HOHBI KaJbIMd W MAarHwus. HpOBO}IHT CaMOCTOATCIIBHO
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ornpeeneHne, 03HaKOMUBILIUCH MPEABAPUTENIBHO ¢ METOJUYECKUMHU YKAa3aHUSIMU U
pazo0paB € MPEnoaaBaTENEM X0/ BHIITIOTHEHUS paOOTHI.
3amanue Ha qoMm: [loAroToBKa COOOIIECHUS O MOTYUYEHHBIX PE3YIbTaTaX.

Jladoparopuasi pabdora Ne 12. Kowmmiekconomerpus. KommuecTBenHoe
onpenenenue ARt meTonom o6patHOro TMTpOBanus (4 uaca).

Llenp 3aHATHS: IO3HAKOMUTH CTYJIEHTOB C METOJIOB OIPEAEIIEHNUS HOHOB B paCTBOPE.
C ucno/jib30BaHUEeM MeTO/Aa AaKTMBHOI0 00y4YeHUsl — UCCIIEI0BATENbCKUM, padoTa
110 MHAUBUIyaILHOMY 3aJIaHHIO (2 9).

Xoa 3ansaTus: CTyIAEHTHI MOJYYAOT Y NPENOAABaTENsl UHAUBUAYAJIbHYIO 3a7ady,
COIEPIKAIYID HOHBbI amoMUHUSA. [IpoBOASAT CaMOCTOSITENBHO ONpPEAEIICHUE,
03HAKOMHUBIIKUCH TMPEABAPUTEIHHO C METOJUYECKHMMH YKa3aHUSAMH U pa3o0paB C
IpernojiaBaTesieM X0/ BBITOTHEHUS pabOThI.

3ananmne Ha noMm: [loaroroBka cooOIIEHHS O MOJIYYEHHBIX PE3yJIbTaTax.

Jladoparopnasi pa6ora Ne 13. Meroapl OCaaUTEIBPHOTO THUTPOBAHUS U
KOMILUIEKCOHOMETpHUH. Aprenromerpus. CraHmapTuzanus pacTBopa cepedpa 1o
XJIOpUAY  HaTpus. ApPreHTOMETPUYECKOEe  OompeaesieHne OpoMUA-MOHA €
a7IcOpOLIMOHHBIMU UHANKaTOpaMu (4 Jaca).

[lenb 3aHATHS: MO3HAKOMUTH CTYJIEHTOB C MPAKTUYECKUM METOJOM OMNpPEACIICHUS
OpOMHI-MOHOB B PACTBOPE.

C ucnojib30BaHUEeM MeTO/Aa AaKTMBHOIO0 00y4YeHUsl — UCCIIEI0BATENbCKUM, paboTa
10 UHJIUBUIyAJILHOMY 3a/IaHuIO (2 ).

Xoa 3ansaTus: CTyAEHTHI MOJIYYaOT Y NPENoJaBaTess UHAMBUAYAIbHYIO 3a7ady,
colepkaulyro  Opomua-uoHbl.  I[IpoBoAsT  camMOCTOATENBHO  OINpeAesieHUE,
03HAKOMHUBIIIHUCH TMPEABAPUTEIHHO C METOJUYECKHMMH YKa3aHUSAMH U Pa3o0paB ¢
MPENo/IaBaTesIeM X0/l BBITIOJHEHUS PaOOTHI.

3ananmne Ha noMm: [loaroroBka cooOIIEHHS O TOJYYEHHBIX pPe3yJIbTaTax

II.  YYEBHO-METOIMYECKOE OBECIHHEYEHUE
CAMOCTOSTEJBHON PABOTHI OBYUAIOIIUXCS

VY4ebHo-MeToanuecKoe 00eceyeHue CaMOCTOATEIbHOM padoThl 00yUarOIUXCs

N0 JUCHMIUIMHE «AHaJIUTHYECKas XUMHs» mpencraBieHo B llpunoxenun 1 u
BKJIIOYAET B ce04:

¢ TUTaH-TpadUK BHIMOJTHEHHUS CAMOCTOSITEIHOW padOThI IO IUCIUIUIMHE, B TOM

YuClie IpUMEpPHbIE HOPMBI BpDEMEHH Ha BBITIOJHEHHE 110 KaXKI0MY 3a/1aHUIO;
® XapaKTEepHUCTHKa 3aJaHud JJii CaMOCTOSTENbHOM paboThl CTYIEHTOB U

MCTOAUYCCKHUEC PCKOMCHAAIHNH 10 UX BBIITOJIHCHHUIO,
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e TpeOOBaHUs

K

NpEACTaBICHUI0 U

CaMOCTOSITEIIbHOM pa6OTI>I;

o(pOopMIIEHUTO

¢ KPUTCPHH OLICHKU BBIITOJIHCHUA CaMOCTOSITEIbHOM pa6OTBI.

pe3yJIbTaToOB

KOHTPOJb TOCTUKEHUS LEJIEN KYPCA

Ne Kountponupyemsl Komb! u aTamsr popmMupoBaHus O11eHOYHBIE CPEJICTBA -
n/n e Momynu/ KOMITETeHIIU T HaNMEHOBaHUE
pas3zernst / TEMBI TEKYIIUN IPOMEXYTOYHAs
TUCTIATITAHBI KOHTPOJIb aTTecTalus
1 | Xumwuueckoe OIIK-2 3Haer:
paBHOBecHE, BJIaJICHHE |OCHOBHBIC MIOHATHUS U
KOHCTaHTHI 0a30BBIMH  |3aKOHBI, JEKaIlIHe B
XUMHYECKOTO 3HaHUSIMH | OCHOBE
paBHOBecCHs byHIaMeHTa |aHATUTUYECKOU
JILHBIX XUMHH, OCHOBHEIC
pasziesoB  |3Tallbl pa3BUTUSL
¢busuky, aHAIUTHYECKOI Breinonnenue
XVUMHU U |XUMHH, €€ JTOMAIITHEeTO
OHMOJIOTHH B | COBPEMEHHOE 3aganus Ne KonTponsHoe
00BeMe, COCTOSIHHE; 1-3. sausTre Nel u No2
HEO0OXOJMMO | OCHOBHBIE IIpoBepka Bonpocs qiis
M IS MOJIOKEHUSI  TEOPHH | OTYETa Mo 3aueta Ne 1-9
OCBOGHMs |MOHHBIX paBHOBECHI | J1aOOpaTOpH
(u3nueckux, |IPUMEHUTEIBHO K | BIM paboTam
XUMHUUYCCKHX |PEaKUusM KHCIIOTHO- Ne 1-6
" OCHOBHOTO,
OHMOJIOrMYECK | OKHCIUTEIBHO-
HX OCHOB B |BOCCTaHOBHTEIJILHOTO,
9KOJIOTHH M | OCaJUTEIHHOIO u
MPUPOAOTION |KOMIIIEKCOMETPUUEC
B30BAHMSA; |KOI'O Xapakrepa;
BJIa/IEHUE
METOAaMHU | YMeeT:
XMMHYECKOT | TEOPETUYCCKU
0 aHaJIM3a, |pacCUYHUTHIBATH U
BIAJCHHE |IKCIIEPUMEHTAIHLHO
3HAHUSAMU O | OTIPEACIIATh
COBPEMEHHBI | MOJICKYISPHYIO Breimonnenwne
X SKBHUBAJICHTHYIO JTOMAIITHETO
JUHAMUYECK |MacCy NPOCTBIX U 3ananus Ne KontposbHoe
ux CJI0’KHBIX BEIIECTB; 1-3. 3angarue Nel u No2
poleccax B | IPOBOANTH [IpoBepka Bomnpocs! mis
IPUPOAE U | COOTBETCTBYIOIIUE oT4era 1o 3ayera Ne 1-9
TexHocdepe, |pacuersl ¥ TOTOBUTH nmabopaTopH
0 COCTOSIHUM |pacTBOPHI 3aJJaHHOMN BIM paboTam
reocep |KOHIEHTpAIINH, Ne 1-6
3emun, paccunThiBaTh pH
9KOJIOTHU M | PAcTBOPOB COJIEH,
JBOJIIOIIMM | OCHOBAHHM, KUCIIOT;
ouocdepsl, |mOIL30BATHCS
rJ100aJIbHBIX | MEPHO# MOCYTOH,
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9KOJIOTHYECK |aHATUTUICCKUMHU
ux BECaMM; TOTOBUTbH U
npobjeMax, |cTraHIapTU30BaTh
a TaKkxKe pacTBOpHI
METOAAMHU |aHAJUTUYECKUX
oTOOpam  |peareHTOB.
aHanm3a
T'€0JIOTHYECK
UX " Bnaneer:
OUOJIOrNYeCK |HaBBIKAMHU
UX Mpoo; [IPUTOTOBJICHUS
HaBBIKAMH | pacTBOPOB 3aJaHHON
UIeHTU(QHKA |KOHICHTPALUH,
11707878 omnpeneneHus pH Brinonnenue
ONMCaHMA | PacTBOPOB COJIEH, JIOMAIITHETO
OMOJIOrNYECK |OCHOBaHUiA, KUCIIOT; 3aganus No Kontposnbnoe
oro METOJIaMH PEIICHHUS 1-3. 3anatue Nel u Ne2
pa3Hoo0pa3u |3amad, UMEIOIIHNX IIpoBepka Bompocsr qiis
s, €ro XHMHYECKOE OTYeTa 1o 3auera Ne 1-9
OLICHKHU coJepKaHue, nabopatopH
COBPEMEHHBI | HaBBIKAMU BIM paboTam
MU CaMOCTOSITETIbHON Ne 1-6
METOAaMHU | paboThl ¢ yueOHOU U
KOJIMYECTBEH |CIIPaBOYHON
HOUI JIUTEPATYPOH.
00paboTku
nHpOpPMALTUH
Turpumerpuueck | I1K-2 3Haer:
1€ METOJbI BJIaJICHNE OCHOBHbIE
aHanmm3a METOJIaMH XMUMHUYECKHE METOIbI
orbopa mpol | aHanm3a, ux
u CYLIHOCTb,
MPOBEJICHUSI | TEOPETUUYECKUE
XUMUKO- OCHOBBI;
AHAJIUTUYECK | METPOJIOTUYECKHUE Beimonnenne
Or0 aHaM3a | XapaKTePUCTHKH JIOMAITHEro
BPEIHBIX METO/IOB aHAJIN3a,; 3amanus Ne KonTponsHoe
BBIOPOCOB B | OCHOBHBIE CIIOCOOBI 4-6 3aHATHe Ne2
oKpykaromry | otbopa npob (razos, IIpoBepka Bompocsr s
10 cpeny, | KMIKOCTEH, TBEPABIX | OTYETA IO 3agera Ne 10-15
FCOXUMHUYECK | TEN); 1abopaTopH
ux OCHOBBI bIM paboTam
HUCCIENOBAHN | KQa4eCTBEHHOIO Ne 7-13
H, aHanm3a (Makpo-,
00paboTkw, MOJTyMHKPO-,
aHaJgM3a W | MUKPOMETOMBI);
CHHTE3a YCIIOBHS
MPOU3BOJICTB | BBINOJHEHUS
SHHO11, KayeCTBEHHBIX
MOJEBOM M | peaKiuil.
nabopaTopHo | Ymeer: Brimonnenwne
N KonTponsHoe
i aHATU3UPOBATh JIOMAIITHETO
9KOJIOTHUYECK | CMECH KATHOHOB U 3aganust Ne samrie No2
oit aHUOHOB, 4-6 Borpocet i
3aueta Ne 10-15
uH(OpPMALUK | OCYIIECTBIISATH [posepka
, METOJaMH | XMMHYECKUH 0TYeTa 10
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COCTaBJICHHS
IKOJIOTHYECK
ux u
TEXHOTCHHBI
X KapT,
coopa,
00paboTKH,
CUCTEMaTHh3a
LMY, aHAIIN3a
nHpOpPMaLTUH
;
hopmupoBan
us 0a3
JTAaHHBIX
3arpsI3HEHU
OKpY’KaroIe
51 cpensl,
METOJaMM
OIIEHKH
BO3JICICTBUS
Ha
OKPY>KaroIry
0 cpeny,
BBIABJIATH
HCTOYHUKH,
BH/IBI u
MacIITa0bl
TEXHOI'CHHOT"
0
BO3J/ICICTBHUS.

AKCIIEPUMEHT,
aHAIM3UPOBATh U
UHTEPIPETUPOBATH
MOJTyYCHHBIC
pe3yIbTaThl aHATTN3a;
MIPOBOJIUTE OTOOP
npo6 u3
OKpYKAaIOILIEN cpeJibl
(BO3myxa, BOJIHI,
TIOYBHI).

nabopaTtopH
BIM paboTam
Ne 7-13

Bnaneer:
criocobamu
MPOOOTIOrOTOBKH
AHATTM3UPYEMOTO
0OBEKTa
pacTBOpeHHe,
CTiIaBlIcHHE,
MUHEpaIn3alus);
criocobamu oTOOpa
npo06 (Ta3os.,
PKUIKOCTEN, TBEPBIX
TeI);

OCHOBHBIMHU
METOJIaMH aHalln3a
TUTPUMETPHUS,
rpaBUMETPHSL);

Brinonnenue
JIOMAIITHETO
3aganus Ne

4-6
IIpoBepka
oTyeTa 1o

nabopatopH

BIM paboTam

Ne 7-13

KonTponsHoe
3aHaTue Ne2
Bonpocs qiis
3agera Ne 10-15

KOHTpOJIbHBIE 1 METOIUUECKUE MATEPUAIIBL, & TAKKE KPUTEPUU U TTIOKA3ATENH,
HEO0OXOIUMBbIE JJI OIICHKU 3HAHWM, YMEHUHN, HABBIKOB M XapaKTEPU3YIOIIUE dTaIlbI
dbopMuUpOBaHUS KOMIIETEHIIUHN B MPOIIECCE OCBOCHUS 00pa30BaTeIbHON MPOrpaMMBl,

npencrasiieHsl B [Ipunoxenun 2.

IV. CINCOK YYEBHOM JIUTEPATYPHI 1 UTHOOPMAIIMOHHOE
OBECIIEYEHUE JUCIUIIJINHBI
OcHoBHas JMTEpaTypa
1. MocksuH, JI. H. MeToasl pa3iesnieHusi 1 KOHIIEHTPUPOBAHUS B AaHAIUTHYECKOMN
xumun/ JI. H. MockBun, O. B. Poaunkos.; Honronpyausiii : Uuatennexr , 2012.-
348c. (1 7k3.)
http://lib.dvfu.ru:8080/lib/item?id=chamo:663913&theme=FEFU.
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http://lib.dvfu.ru:8080/lib/item?id=chamo:663913&theme=FEFU

2. T'ycekoBa, B.II. Ananutuyeckas xumus. DU3UKO-XUMHUYECKHUE METOMIbI
aHanu3a [ DneKTpoHHbIN pecypc] : yuebHoe nocodue / B.II. I'ycekona, JI.C. Cu3osa,
H.B. KOnnukoBa [u np.]. — Onektpon. naH. — Kemepoo : KemTHUIIII
(KeMepoBCcKkHii TEXHOJIOTMYECKUN HHCTUTYT MUILEBON MPOMBILUIEHHOCTH), 2007. —

96 c. ui. http://e.Janbook.com/books/element.php?pll id=4591

3. OtTo, M. CoBpeMeHHbBIE METOIbI AHATUTHIECCKOW XUMHUH (B 2-X ToMax). Tom
1. — M.: Texnocdepa, 2004. — 416 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:7729&theme=FEFU

4. Ananutuyeckast xuMus. AHanutuka 1. O01ire TeopeTUyecKue OCHOBBI.
KauectBennsiii ananus : yueOHuk / FO. 5. XapuToHoB. - 6-€ u3., uchp. u Ao1. - M.
: 'DOTAP-Menua, 2014. - 688 c.
http://www.studentlibrary.ru/book/ISBN9785970429341.html

JlonoiHMTE ILHAA JIUTEpaTypa
1. 3on0taps, P. H. Metozs! naeHTudUKamm HOHOB B pacTBOpax. Y4ueOHOe
rmocoboue. M3n-so ABI'Y. Baagusoctok. 2005.
http://lib.dvfu.ru:8080/lib/item?id=chamo:231955&theme=FEFU

2. 3omotaps, P. H. onHbIe paBHOBECHUS B paCTBOPAX, Y4eOHO-METOIUICCKOEC

nocodbue. M3n-so ABI'Y, Bnagusoctok, 2000.

3. OcHoBbI aHanuTHUecKOU XxuMuM. B 2 kH. KH. 2. MeToapl XUMHUYECKOTO aHAIH3a:

VYuebnuk ans By30B/F0.A. 3omotos, E.H. Jlopoxosa, B.1. ®aneesa u np. [lox pen.

IO. A. 3omoroBa, M.: Beicmt. mk., 2002. — 361 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:232054&theme=FEFU

4. OcHoBbl aHanuTudeckor xumuu. B 2 kH. Ku. 1. OOmue Bompockl. MeToibl
pazaenenus: YueOnuk nis By30B/I0.A. 3omotoB, E.H. Jlopoxosa, B.1. ®aneena u
ap. Ilom pen. KO. A. 3onoroBa, M.: Beicu. mk., 2002. — 503 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:232054&theme=FEFU

OcHoBBI aHamUTHYECKON XuMuH. [IpakTHUeckoe pyKOBOJICTBO : yaeOHOE mocooue

st By30B /FO. A. bap6anar, I'. JI. bpsikuna, A. B. I'apmaiu u ap. ; nox pea. 0. A.
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http://e.lanbook.com/books/element.php?pl1_id=4591
http://lib.dvfu.ru:8080/lib/item?id=chamo:7729&theme=FEFU
http://www.studentlibrary.ru/book/ISBN9785970429341.html
http://lib.dvfu.ru:8080/lib/item?id=chamo:231955&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:232054&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:232054&theme=FEFU

3omotoBa. — M. Bricmias mikosa. 2002. 463 c.

http://lib.dvfu.ru:8080/lib/item?id=chamo:4793&theme=FEFU

4. 3onotaps P. H., Cokomnona JI.1. Nonubie paBHOBecHs B pacTBopax. CripaBoUYHbIE
Tabnuipel. Yueonoe nocobue./ P. H. 3omoraps, JI.LU. Cokonosa. — U3a-Bo JIBI'Y,

Bnanusoctok. 2005.

http://lib.dvfu.ru:8080/lib/item?id=chamo:237183&theme=FEFU

Ilepeyens  pecypcoB  MH(OPMANMOHHO-TEJICEKOMMYHHUKAIIMOHHON  CeTH

«AHTepHeT»

1. Mupkun JI.A. PentreHoiyopecleHTHbIN aHalu3 OOBEKTOB OKpY’Karolen
cpeabl: yueOHoe mocobue / aBT.-cocT.:.JI.A. Illupkun; Brnagum. roc. yH-T. -
Bmagumup:  U3p-eo  Bmaaum.  roc.  yH-ta, 2009. - 65 c.
http://window.edu.ru/resource/344/77344

2. byaaukoB. OrpenenaeHne CIEAOBBIX KOJMYECTB BEIIECTB Kak Mpoliema

COBpPEMEHHOM aHauTHYecKor xumuu. http://window.edu.ru/443/21443

3. Illenx0oBHUKOB B.B. MeTtonasl XHMHYECKOTO aHaJm3a.

http://window.edu.ru/192/49192

4. TlouckoBas cucTeMa MeYaTHbIX MaTepuasios hitp://www.scopus.com

V. METOINYECKHUE YKA3AHUS 11O OCBOEHHWIO JUCIHIUTIJINHBI

CopeprkaHre METOANYECKUX YKa3aHUM BKIIFOUAECT:

® PEKOMEHJAIUU M0 TUIAHUPOBAHUIO U OPTaHU3ALMKU BPEMEHU, OTBEICHHOIO Ha
U3y4YeHUE TUCIHUIUIUHBI;

® OIKCAHUE MOCIIEI0BATEIILHOCTH IEUCTBUI CTYA€HTA, UJIA aJITOPUTM U3YUCHHUS
TUCITUTUTHHBL;

® PEKOMEHJAIMU N0 paboTe ¢ IUTEPATyPOH;

® pPEKOMEHJAIMU 10 TMOATOTOBKE K JIA0OPATOPHBIM, TMPAKTUYECKUM U
KOHTPOJILHBIM 3aHSATHSIM.

Pexomenpanum no INIAHUPOBAHUIO U OPraHM3allid BPEMCHH,
16
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OTBEJICHHOI'0 HA M3y4YeHHe JUCHUIIUHBI

Bpewmsi, oTBe1€HHOE Ha CaMOCTOSATEIbHYIO PA00TY, JOJKHO OBITH UCTIOIH30BaHO
00yyYaroIMMCs TIJIAHOMEPHO B TEYEHUE CEMECTPA.

[InanupoBaHne — BaXKHEHWIIAsT 4YepTa 4YEIIOBEYECKOW JeATEIbHOCTH. Jd
OpraHu3aui y4eOHON MESITeNbHOCTH dA(PGEKTUBHBIM BApHAHTOM  SBIISACTCS
WCIIOJb30BaHUE CPEACTB, HAIOMUHAIONIUX O CTOSIIIMX IEpe]l BaMH 3ajayax, U Ux
MOCJIEIOBATEILHOCTA BBINIOIHEHUS. B ponu Takux cpeactB moryT ObiTh IT-
TexHOJIOTHH  (CMapT(OHBI, TUIAHIIETHI, KOMIBIOTEPH H T.M.), HWMCIOIINE
NPWIOKEHUS/TIPOTpaMMbl  TI0O  OpTaHM3allMU  paclopsika JHs/Mecsua/rona W
CUTHAJIU3UPYIOIIUX O BaXKHBIX COOBITUSX, HAIPUMEP, O BBIMOJHEHUU 3aJaHUN TIO
JTUCHUTUIMHE « XUMUYECKas IKCIepTU3a 00bEKTay.

PerynspHocTs — mepBo€ ycCIOBUE TOHUCKOB Ooiiee 3(PPEKTUBHBIX CIOCOOOB
paboThl. PekoMmeHnayeTcst BRIOpaTh AEHB/THU HEJETH JIJIsl PETYISIPHOM MOATOTOBKH 110
TUCHUIUIMHE «XHUMHYECKasi SKCIepTu3a O00BeKTa», ATO MO3BOJUT MOPAIbHO
HAaCTPOUTHCA Ha BBINOJHEHHE ITOCTABJICHHBIX 3aJad, MOATOTOBUTHCS K HUM M
BbIpA0OTaTh MpaBuja BBIMOJHEHUS [JI1 HUX, HalNpuUMep, CHaudaja MNpopadoTKa
MaTepuasia y4eOHHUKOB, UTEHHE TEPBOMCTOYHUKOB, 3aT€M BBIJICJICHUE W
dbuKcupoBaHUE OCHOBHBIX UJeh. PekoMeHmyemMoe cpeHee BpeMs JiBa yaca Ha OJHO
3aHATHE.

Onucanue MoCjaeI0BaTEIbHOCTH ACHCTBU, 00YyYAIOIIUXCS PH U3yYeHUH

AUCUMILTHHBI

B cootBercTBUM C 1ensMH U 3aJayaMd JUCLUUILUIMHBI CTYJEHT H3y4daeT Ha
3aHATHSX U JOMa pa3/iesibl yueOHOTO Kypca, TOTOBUTCS K Ja0OpaTOPHBIM 3aHSITHM,
MPOXOJUT KOHTPOJIbHBIE TOUKH TEKYIIEH aTTeCTalllK, BKIIOUAIOIUe pa3Hble (HOPMBbI
NPOBEPKH YCBOEHUS MaTepuaia (codece0oBaHne, TECTUPOBAHUE H JP.).

OcBoeHME TUCHUIUIMHBI BKIIFOYAET HECKOJIBKO COCTABHBIX JIEMEHTOB YUEOHOM
NESITEIbHOCTH:

1. BHumarenbHOe uYTeHHUE paboueld MporpaMMbl YYEOHOW JTUCHUTITUHBI
(momoraer 1eI0CTHO YBUACTh CTPYKTYPY U3ydaeMbIX BOPOCOB). B Hell coaepkutcs

IICPCUYCHb KOHTPOJIBHBIX HCIIbITAaHUHN L BCCX pas3acjaoB U TCM, BKIIIOYad 3K3dMCH,
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YKa3aHbl CPOKM CHAuu 3aJaHUil, MPeayCMOTPEHHBIX YUEOHOH mporpammon Kypca
JTUCLMIUTUHBI « XUMHUECKasl SKCIIEPTH3a OOBEKTaY.

2. HeorpemsieMOW COCTaBHOM 4YacTbIO OCBOEHHsS Kypca  SBISECTCS
camocrosiTeNibHass  pabora. [yOOkOMy  OCBOEHHIO y4uyeOHOro MaTepuasna
CIOCOOCTBYET MpeiBapUTeIbHAs OArOTOBKA, BKIIOYAOLIas paboTy ¢ yueOHUKaMHU.

3. PerynsipHasi moAroToBka K Ja00paTOPHBIM 3aHIATHSIM U akTHBHas paboTa Ha
HUX, BKJIFOYAIOLIAs:

— IIOBTOPEHHUE MaTepHalia 1o TEME;

— 3HAKOMCTBO C IIJIJAHOM 3aHSTHSI U CIIMCKOM OCHOBHOM M JIOIOJHUTEJIBHOM
JUTEPATYPBI, C PEKOMEHAALMAMU TI0 ITOATOTOBKE K 3aHATHUIO;

— U3y4YEHHE HayYHBIX CBEACHUI M0 JAHHOW TEME B Pa3HbIX yYEOHBIX MOCOOUSIX;

— YTEHHE [IEPBOMCTOYHHUKOB U IPEIAracMoM JOIOIHUTEIBHOM JINTEPATYPHI;

— TMOCEUICHUE KOHCYJIbTAlMi C IE€JbI0 BBIACHEHHS] BO3HHMKIIUX CJIOKHBIX
BOITPOCOB IPHU MOJIFOTOBKE K J1a00OPAaTOPHBIM 3aHSATHSAM.

4. IloaroToBka K 3K3aMeHY (B TEUEHUE CEMECTpPA), IOBTOPEHUE MaTEpHajia BCEro

Kypca JUCHHILIAHBIL.

PexomMenaanuu mo padore ¢ JurepaTrypou

N3yuenne AUCHUIUIMHBI CIEAyeT HAayMHATh C TPOPabOTKH TEeMaTHYECKOTO
MJaHa JIeKIUH, ylenss oco00oe BHUMaHUE CTPYKTYpe M COJIEPKAHUIO TEMbI U
OCHOBHBIX NMOHATUN. M3yuyeHHE «CIOXKHBIX» TEM CIEAYET HAaUMHATh C COCTABIICHUS
JIOTUYECKOM CXEMBl OCHOBHBIX IIOHSTHUH, KAaTErOpPUHM, CBSI3€M MEXIy HUMM.
[lenecoobpa3zno npuOerHyTh K KiaccupUKAUM MaTepuajia, B YAaCTHOCTH IMpHU
M3YYEHUU TEM, B KOTOPBIX TMPUCYTCTBYET OOJBIIOE KOJIMYECTBO HE3HAKOMBIX
MOHSATUM, KaTEropuid, TEOpHM, KOHIEMIUM, JTUOO HACBIIICHHBIX HWH(OpMalueit
TUMOJIOTUYECKOTO XapaKTepa.

[Tpu pabote ¢ auTEpaTypoit 00sA3aTEIBHO BBHIMUCHIBATH BCE BHIXOIHBIC JIAHHBIC

0 KaXXIOMY HCTOYHHKY. MOXHO BBIIMCHIBATH KpaTKO OCHOBHBLIC HJCHU aBTOpPa U
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UHOTJa TPUBOAWTH HamboJee spKHe M TOKa3aTelbHbIe LUTAThl (C yKa3aHHEM
ctpanuil). Mure apryMeHThl «3a» WIH «IIPOTUBY» UIEH aBTOpA.

UTeHne HayyHOTO TEKCTAa SIBJISIETCSl YACThIO MTO3HABATEILHOM AesiTenbHOCTH. Ee
1elb — WM3BJICUEHHE U3 TeKcTa HeoOxoaumon umHpopmanuu. OT TOro Ha CKOJIBKO
OCO3HaHHA YHUTAIONIUM COOCTBEHHAs BHYTPCHHSSI YCTaHOBKA (HAWTH HYXHBIC
CBEJICHUS, YCBOUTH WH(GOPMAIMIO TOJHOCTHIO WM YACTHYHO, KPUTHYECKH
pOaHaTU3UpPOBaTh MaTepual M T.[1.) BO MHOTOM 3aBUCUT 3(PGEKTHUBHOCTD
OCYIIECTBIISIEMOTO JEHUCTBUA.

Hcnonb3yiiTe OCHOBHBIE YCTAHOBKH MPU YTEHUU HAYYHOTO TEKCTA:

1. undopmanmoHHO-TIOUCKOBAsT  (3ajja4ya — HaWTH, BBIJCIUTh HCKOMYIO
nH(pOpMaIuIo);

2. ycBauBaromiasi (yCWJIMsl YWTaTeNsl HAMpaBle€Hbl HA TO, YTOOBI KaK MOYKHO
MOJTHEE OCO3HATDH U 3aIIOMHUTH KaK CaMU CBEJICHMS M3JlaraeMble aBTOPOM, TaK U BCIO
JIOTUKY €ro pacCyX IAeHUM);

3. aHAJIUTUKO-KPUTHUYECKas (YUTATeIb CTPEMUTCS KPUTUYECKH OCMBICIUTH
Marepua, IPOAHAIM3UPOBAB €r0, OMPEAEINB CBOE€ OTHOLLIEHUE K HEMY );

4. TBOopUecKkas (Co3/1aeT y yuTaTessl TOTOBHOCTh B TOM WMJIM MHOM BHJI€ — Kak
OTHPABHOM MYHKT JJIsl CBOMX PACCYKJICHUM, Kak 00pa3 Jyisl ACUCTBUSI MO aHAJIOTUU U
T.II. — UCTIOJIb30BATh CYXJACHUS aBTOPA, XOJ €ro MbICIEH, pe3yJbTaT HAOIIOAEHUS,
pa3pabOTaHHYIO METOJUKY, HOMOJHUTh UX, TIOJIBEPTHYTh HOBOM MPOBEPKE).

JI1st pabOThI ¢ HAYYHBIMHU TEKCTAMU TIPUMEHSINTE CIEAYIOIINE BU bl YTCHUS:

1. Oubnuorpaduueckoe —  MpoCMATpPUBaHUE  KAPTOUEK  Karajora,
PEKOMEHAATENbHBIX CIIMCKOB, CBOJHBIX CITMCKOB KYPHAJIOB U CTAaTEH 3a rojl U T.IL.;

2. MPOCMOTPOBOE — UCIOJIB3YETCS ISl MOMCKAa MaTepHaJIOB, COJEPKAILUX
HY)XHYI0 HHGPOpMAIUIO, OOBIYHO K HEMy NpuOeraroT cpasy mocie padoThl CO
CIIUCKaMU JIUTEpaTypbl M KaTajJoramu, B pe3yJibTaTe TaKoTro MPOCMOTpa YUTATEIh
yCTaHaBJIMBAET, KAKWE U3 UCTOYHUKOB OYyT MCIOJIb30BaHbI B JlaJbHEHIIICH padoTe;

3. O3HAKOMHUTENBHOE — MOAPA3yMEBAECT CIUIONTHOE, JOCTATOYHO MOApOOHOE

ITPOYTCHHC OTO6paHHBIX CT&TCIZ, riiaB, OTACIIBHBIX CTPAaHUIL, LCJIb — ITO3HAKOMUTLCA
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C XapakTepoM HH(OpMalMM, Y3HAaThb, KaKUE€ BOIPOCHl BBIHECEHBl ABTOPOM Ha
paccMOTpeHHE, IPOBECTU COPTUPOBKY MaTepHalIa;

4. u3yyaronee — MpeanoyaracT JOCKOHAIBHOE OCBOCHUE MAaTepHualla; B XOZE
TAKOTO UYTEHUS MPOSBISIETCS JOBEpUE UWUTATENs K aBTOPY, FOTOBHOCTb IMPHUHSTH
U3JIOKEHHYI0 HMHGOpMAIUIO, pEau3yeTcsl YCTaHOBKAa Ha TPEAEIbHO IMOJIHOE
MTOHUMaHUE MaTepHuaa;

5. aHaJTMTUKO-KPUTUYECKOE U TBOPUYECKOE UTEHUE — JIBA BUJIa UTCHUS ONM3KUE
MEXIy COOOM TeM, YTO Y4acTBYIOT B PEIICHUU MCCIEA0BATENbCKUX 3a1a4. [lepBbrii
U3 HUX [pPEINoJjiaracT HalpaBiICHHbI KPUTHUYECKMM aHamu3, Kak caMoi
UH(pOpMaIUK, TaK U CIIOCOOOB €€ MOTYUYESHHsI U [10/1a4l aBTOPOM; BTOPOE — IMOUCK TEX
CYXJIeHUH, (PaKTOB, MO KOTOPHIM HWJIA B CBSI3U C KOTOPBIMH, YUTATENIb CUUTAET
HY>KHBIM BBICKa3aTh COOCTBEHHBIE MBICIIH.

OCHOBHBIM [JI1 CTYJEHTA SABISIETCS M3y4Yarollee UYTEHWE — HUMEHHO OHO
MO3BOJISIET B paboTe C y4yeOHOW JUTEepaTypoll HakKalulMBaTh 3HAHUS B
npodeccuoHaIbHON 00JIaCTH.

[Ipu pabote ¢ JaUTEPATYypOll MOXKHO HCIIONb30BaTh OCHOBHBIE BHJIbI
CUCTEMATU3UPOBAHHOMN 3aMKCU POYUTAHHOTO:

1. AnHOTHpOBaHHE — MPEAEIBHO KPAaTKOE CBSI3HOE OMUCAHUE MTPOCMOTPEHHOM
WM TPOYMTAHHOM KHUTU (CTAaTbH), €€ COJEp KaHMs, MCTOYHUKOB, XapakKTepa H
Ha3HAYECHMS.

2. IlmanupoBaHume —  KpaTKas JIOTHUECKas  OpraHW3alis  TEKCTa,
pacKpbIBaOIasl COJIEPKaHUE U CTPYKTYPY U3y4aeMOro MaTepuania.

3. Te3upoBaHue — JaKOHMYHOE BOCIPOM3BEJIEHHWE OCHOBHBIX YTBEPIKICHUMN
aBTopa 0e3 npuBieYeHus: (aKTHUECKOro MaTepuarna.

4. IlutupoBaHHME — JIOCIIOBHOE BBINHUCHIBAHME M3 TEKCTa BBIIEPIKEK,
U3BJICYEHUH, HAanOOJIee CYIIECTBEHHO OTPAXKAIOIIUX Ty WU UHYIO MBICIIb aBTOPA.

5. KoHcnektupoBanue — KpaTkoe ¢ TOCIEAOBATENbHOE  H3JIOKEHUE

COACPIKaHUA ITPOYUTAHHOTIO.
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IToaroroBka k J1a00paATOPHBIM 3aHATHAM

[Ipu moAroToBke K J1aOOPAaTOPHBIM 3aHATHUAM PEKOMEHAYETCS TO0JIb30BaThCS
CIICLIMAJIBHON JIMTEPATYPOH U peCypcaMy UHTEPHET. BOMPOCHI, KOTOPHIE BBI3BIBAKOT
3aTpyJHEHUE TMPH TMOATOTOBKE, MJOJDKHBI OBITH 3apaHee C(HOPMYIHPOBAHBI U
03BYYEHBl BO BPEMS 3aHATUNA B ayJUTOPHUM [JIsi JOMOJHUTEIBHOTO Pa3bsCHCHHS
npenogaBaTeneM. OTBEThI, BHIHOCUMbIE Ha 00CYKIEHHE, JOKHBI OBITh THIATEIHEHO
MOJITOTOBJICHBI U TI0O HUM COCTaBJIeHa cXeMa (IJIaH), KOTOPOU CTYJIEHT MOJIb3yeTCsl Ha
3ansTuM. [Ipu oTBEeTE HA/MO JIOTMYECKH IPAMOTHO BbIpaXXaTh U OOOCHOBBIBAThH CBOIO
TOYKY 3pEHHs, CBOOOJHO ONEpPUPOBaTh MOHATHSAMU M Kareropusmu. Ilpu
CaMOCTOSITEJIbHOM DPELIEHUH 3a]a4 HYKHO OOOCHOBBIBaTh KaXKIbIA 3Tall pelIeHus,
HCXOJI U3 TEOPETHUECKUX MOJIOKEHUI Kypca. Takke moAroToBka K 1adopaTopHbIM
paboTaM OCYILIECTBISIETCA IOCPEICTBOM O3HAKOMJIEHHS C METOJAMYECKUMU
yKa3aHUsIMU K J1a00paTopHBIM paboTaM, HAXOAIIUMUCS B yUeOHBIX J1a00paTopusix
nabopaTopHOTo npakTukyMa u B [Ipunoxenun 3.

33,[[3‘-1](1 A1 CaMOCTOATCIIBHOI'O pCHICHUA AO0Ma ITPHUBCICHEI B HpI/IJ'IO)KeHI/II/I 4,

IHoaroroBka K NpakTU4YeCKUM 3aHATUAM

IIpr moAroToBKe K NMPAKTUYECKUM 3aHATHAM PEKOMEHAYETCS IO0JIb30BaThCs
MaTepUAIaMH JIEKLIUA, PEKOMEHAOBAHHOM JUTEPATypOd M PECypcaMu HHTEPHET.
Bompocel, koTopble BBI3BIBAIOT 3aTPyAHEHHUE MPU IOATOTOBKE, JOJKHBI OBITH
3apaHee C(QOPMYJIUPOBAaHbl UM O3BYUYEHbl BO BpEeMs 3aHATUI B ayIUTOPUM IS
NOTIOJIHUTENIBHOTO  pa3bsiACHEHUsA mnpenojasaTeneM. OTBETb, BBIHOCHUMBIE Ha
oOcy>KJeHHe, JOKHBI ObITh THIATEIHLHO MOATOTOBJICHBI U IO HUM COCTaBJIeHa cXema
(r1aH), KOTOpOM CTYAEHT MOJIb3yeTcsl Ha 3aHsATHH. [Ipu oTBeTe HAAO JIOTMYECKH
IPaMOTHO BBIPaXXaTh U 0OOCHOBBIBATH CBOIO TOUKY 3pEHHs, CBOOOJAHO ONEPUPOBATH
MOHATUAMU M Kareropusamu. [Ipu caMOCTOATENIBHOM pPEMIEHUM 3a1ay HYKHO

000CHOBBIBATH Ka}K,Z[BII\/'I oTall PEHICHHA, HCXOAd W3 TCOPCTHUYCCKHUX MOJIOXKCHUH

Kypca.
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VI.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
JANCHUITJIMHBI

[IpoBeneHue JIEKIMKA € UCIOJIB30BAHUEM MYJIBTUMEIUMHON anmapaTypbl Ui
JEMOHCTPALlMH WILTIOCTPATUBHOIO MaTEpHUAIIa; TECTUPOBAHHUE CTYJICHTOB B CHCTEME
WebRate.

XumHuueckre J1abopaTopurd C BBITSDKHBIMU IIKadamH, BOJOCHAOKEHHEM,
My(enbHbple Teuu, CylwibHble IIKadbl, pH-MeTpel, HarpeBaTenbHblE NPHOOPHI,
XMUMHUYECKasi OCy/Aa, pEaKTUBbI, TUCTUILIATOp. Harnsanpie mocoOus: nmepruogudeckast
cuctemMa xumuueckux sieMeHToB .M. MenneneeBa, Tabinua pacTBOPUMOCTH,

Ta6HI/IHa OKHCIHUTCIBbHO-BOCCTAHOBUTCIIBHBIX IIOTCHIINAJIOB.
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IIpunoxenue 1

MMHHUCTEPCTBO OBPA3OBAHMS 1 HAYKH POCCUMCKON ®EJIEPALINN
denepaibHOE rOCyAapCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICILIEr0 00pa30BaHMs

«/{aabHeBOCTOUYHBIN (eiepabHbIi YHUBEPCUTET»
(ABDY)

IIKOJIA ECTECTBEHHbBIX HAYK

YYEBHO-METOJUYECKOE OBECHEYEHUE CAMOCTOSATEJBHOM
PABOTBI OBYYAIOIIINXCA

M0 JUCHMILUIUHE AHAJIMTHYECKAS] XUMMS
Hanpasienue noarorosku 05.03.06 Ixos10rust ¥ Npupoa0NoJIb30BaHHe
popuiab «Ikojorus»
®opmMa MOArOTOBKHA OYHAS

BaaguBocTok

2018
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|. Ilnan-rpaduk BbINOJHEHHUS CAMOCTOSITEIbHOI Pa00THI MO TUCHUILIUHE,

B TOM Y1 CJI€ IPUMEPHBLIC HOPMbI BPEMCHH HA BBINMOJIHEHHUE 110 KAK/IOMY

3aJaHUIO0
Ne Tara/ IIpumepnuble | Dopma KOHTPOIA
n/n . HOPMBI
CPOKH Buya camocTtostenpHOM
BpEMEHU Ha
BBITIOJTHE paboThI
BBITTOJTHEHU
HUS
e
1 18.09. — | IloaroroBka x Onpoc nepen
08.10.17 | BBITIOTHEHUIO HayajoM 3aHsITHS.
Ja0opaTopHbIX paboT Ne 1- [IpunsaTHe otuera o
3. Pemenue qomantHux 4 qaca BBITIOJTHEHUU
3amanuit No 1-2. 71a00paTOPHBIX
paboT U IOMAIIHUX
3aaHul
2 | 09.10. - Omnpoc nepen
29.10.17 | ITogroroBka K HayvaJIOM 3aHITHS.
BBITTOTHEHHIO [IpunsaTHe oTyeTa o
nabopaTopHbIX padoT Ne 4 4 gaca BBINOJIHEHUA
- 6. Pemrenne nomMamsero 71a00paTOPHBIX
3amaaus Ne 3. paboT U IOMAITHUX
3aJaHUM.
3 | 30.10. — | IlogroroBka k KonTposbHas
. 1 gac
05.11.17 | koHTpOJBHOI padoTe Ne 1 pabora
4 | 06.11. — | [ToaroroBka k Onpoc nepen
26.11.17 | BBIIIOJIHEHUIO Ha4yaJIOM 3aHSTHA.
nabopaTopHbIX padbot Ne 7- [IpunsaTue otuera o
10. Pemienne goMantHux 4 gaca BBINIOJTHCHUHU
3ananuii Ne 4-5. 71a00paTOPHBIX
paboT U TIOMAITHUX
3aJJaHu I
_ Onpoc nepen
5 | 2711 [ToaroroBka k P P
24.12.17 HayajoM 3aHsITHS.
BBITTOJTHCHUIO
4 vaca [IpunsaTHE OTYETA O
1a00paTOpHBIX paboT Ne
BBITIOJTHEHUH
11-13. Pemerue
71a60paTOPHBIX
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JOMAIIHUX 3a1aHuil Ne 6- paboT 1 JOMAaITHUX
1. 3aJaHun
6 | 25.12.— | llogroroBka k | qac KonTposbHas
q
30.12.17 | koHTpOaBbHOU padoTe Ne 2 pabGoTta

Il. Xapakrepucruka 3agaHuii 151 CAMOCTOSITEJIbHOUM PA0OTHI CTYJI€HTOB U
METOAUYECKHE PEKOMEH/IAIUH 110 UX BHINIOJIHECHUIO
1. [TogroroBka oT4eTa o jadopatopHoi padore. 1o kax 0¥ BHIMOJIHEHHOM
paboTe B paboueil TeTpaau COCTABISIOT OTYET, PYKOBOJCTBYSICH CIEAYIOUTIMHU
MOJIOKEHUSIMU:

1) yka3arh Ha3BaHHE U MOPSIKOBBIA HOMEp Ja00paTOPHOH pabOTHI;

2) cXeMbl, TpaQuKH U TaOJIHIIBI YEPTUTH C COOTIOICHUEM MTPUHSTHIX
CTaHJapTHBIX YCIOBUM 0003HAYCHHUIA;

3) oTder Mo Kax1oil 1abopaTOpHOH paboOTe TOHKEH COJePKATh KPATKOE
U3JI0’)KEHUE TEOPUH, 1IeJIb PabOThI, UCIOIB3yEMOE 000pYyI0BaHUE U
PEaKTUBbI, OCHOBHBIE BBIBOJIBI.

2. BeimosiHeHUE AOMAIIHETO 3aaHusl. BrinoiHeHne 1oMaiiHe paboThl BKIIOYAET

pEIlIeHre TUITOBBIX 3aa4 U3 METOIM4YecKoro nocodus. [Ipeacrasnens B

[Tpunoxenuwu Il.

3. TlogrotoBka K KOHTPOJBHBIM 3aHATUAM. llpu TOATOTOBKE K craade

KOJUIOKBUYMOB BOCHOJIB3YUTECH MaTE€pUAIAMU  JIEKIIUA U PEKOMEHIOBAHHOMN

JUTEPATYPOH.
4. OcHoBHOI (opmoii yueTa (KOHTPOJISI) YCIEBAEMOCTH M 3HAHUW CTYJIEHTOB
ABJISIETCSL 3a4eT. 3aueT MPEeAyCMATPUBAET CIEAYIONUIYIO ILIEJIb: OLEHUTHb 3HAHUS
CTyJIeHTa O MpPEAMETY, UX MPOYHOCTh, PAa3BUTHUE TBOPYECKOI'O MBIILUICHUS,
MPUOOPETEHHBIE HABBIKM CaAMOCTOATENHLHON pPa0OThl, yYMEHUE CHUHTE3MPOBATH
MOJTyYEHHBbIC 3HAHUS U MPUMEHATh UX Ta MPaKTUKE U T.M. 'OTOBUTHCS K 3a4eTy
HE00X0IMMO B T€YEHHE BCEr0 y4eOHOTO BPEMEHH, T.€. C IEPBOIO JIHSA OYEPETHOTO
ceMecTpa: BCs paboTa CTyJIeHTa Ha JIabOpaTOpHBIX paboTax - 3ITO ITalbl

IMOATOTOBKHM CTYACHTA K 3a4CTY.
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TpeOoBanussi K  NpeACTABJEHHMI0 MW O(POPMJIEHHIO  Pe3yJbTATOB
CaMOCTOAATEeILHOM PadoThI
BrInonHeHne TOMaIIHEro 3aJaHusl OLIEHUBAETCS B XOJ€ YCTHOIO OIpoca 1o
NATUOATIIBHON CHCTEME.
Otuersl 1O 7a0OpaTOpHBIM  pabOTaM  COCTAaBJSIOTCS  CTYJICHTaMH
UHAMBUYaJIbHO U OLIEHUBAIOTCS 1O MATHOAJIILHOM cuCcTEME.
[To Teme AJisi CaMOCTOSITEILHOTO M3Y4YECHUSI CTYJICHTBI ONMPAIIMBAIOTCS YCTHO
Ha KOHCYJIbTAILUSIX COTJIAaCHO rpaduKy, OLICHUBAIOTCS M0 MATUOAILHON CUCTEME.
I1l. Kpurtepun onieHKH BBINOJIHEHUS] CAMOCTOATEIbHOI PadoThI
Onenka «OTINYHOY
A) 3aganue BBIOJHEHO MOJIHOCTHIO.
b) Otuet/oTBET COCTaBIEH IPaMOTHO.
B) OtBeTbl Ha BONPOCHI MOJTHBIE U TPAMOTHBIE.
[') Marepuai noHsT, 0CO3HaH U YCBOEH.
Onenka «Xopomio»
A), b) - Te xe , uto U nipu onieHKe KOTIMYHOY.
B) HeTouHocTH B OTBETax Ha BOIPOCHI, KOTOPBIC UCITPABIISIOTCS ITOCIIS
YTOUHSIIOIIUX BOITPOCOB.
[') Marepuai noHsT, 0CO3HaH U YCBOEH.
Ouenka «Y 10BIETBOPUTEIHHO
A), b - Te ke , uTo U npu oneHke «OTIUIHOY.
B) HetouHocTu B OTBeTax Ha BOMPOCHI, KOTOPBIC HE BCET1a UCTIPABIISIOTCS
MOCJI€ YTOYHSIOIIMX BOIIPOCOB.
') Marepuain noHsT, 0OCO3HaH, HO YCBOEH HE JIOCTAaTOYHO MOJHO.
Ouenka «HeyaoBneTBOPUTENBHOY
A) IIporpamma He BBINOJTHEHA MOJTHOCTHIO.
b) YcTHbIif OTYET M OTBETHI HA BOIIPOCHI HE MOJIHBIE U HE TPAMOTHBIE.

B) Marepuai He TIOHST, HE OCO3HAH U HE YCBOEH.
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MHWHHUCTEPCTBO OFPA3OBAHUSA 1 HAYKU POCCUMCKON ®EJIEPAITAN
denepanbHOE rOCYJapCTBEHHOE ABTOHOMHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIIETO0 0Opa3oBaHUs
«/labHeBOCTOYHBIN (eepajibHbII YHUBEPCUTET)

(IBOY)

IIKOJIA ECTECTBEHHBIX HAYK

®OH/I OHEHOYHbLIX CPEJACTB

10 JMCUUILUINHE AHAJIMTHYECKAs] XUMMUSA
Hanpagienue noarorosku 05.03.06 Ixos10rust ¥ NpUpoa0NoJIb30BaHHE
Ipoduab «Ixoa0rus»

®dopMa OATOTOBKH OYHAS

BaaguBocTok
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2018

JTtansbl GopMUPOBAHUSS KOMIIETEHIHMU

Koa n
(¢popmyupoBka
KOMIIeTEHUUH

OCHOBHBIC MOHSTHS U 3aKOHBI, JIC)KAIIIUE B
OCHOBE aHAJUTUYECKON XUMHH; OCHOBHBIC

OIIK-2 BIIaJICHHC ATarbl Pa3BUTUS AHATUTUYECKOW XMMUH, €€

0asOBLIMM  SHAHMMH COBPEMEHHOE COCTOSTHUE,

(hyHIaMEHTAITFHBIX

pasienos usukw, XuMuH | 3gact OCHOBHBIC  IIOJNIOXKEHUA TEOPHM  HMOHHBIX

u Ouonornn B oObBeMe, PaBHOBCCHUU TIIPUMCHHUTCIIBHO K PpCaKIUsIM

HEO00XOIMMOM st KHCJIOTHO-OCHOBHOTO, OKHUCIIUTEIBHO-

z;iolff;’;mq’mmecm’; BOCCTAHOBHUTENIBHOTO,  OCAIUTEIBHOTO WU

BHOTOIMYECKIX OCHOB B KOMILIEKCOMETPUYECKOTO XapaKTepa;

3KOJIOTUH u

HPUPOJONOIb30BaHNS;

BATCHHe METOTAMH TEOPETUYECKU PACCUNUTHIBAThH U

XUMHAYECKOTO  aHaJln3a, 9KCIICPUMCHTAJIbHO OIIPCACIIATH

BJIQJICHUE 3HAHHAMH O MOJICKYJISIPHYO SKBUBAJICHTHYIO MacCy

COBPCMCHHBIX IIPOCTBIX M CJIOKHBIX BEIIECTB;

i;lgz?iiw; anﬂpo e u MIPOBOAUTH COOTBETCTBYIOIINE PACUYETHI U

TexHocdepe, 0 COCTOSHUH TOTOBUTH PACTBOPHI 3aITaHHOW KOHIICHTPAIIHH,

reoctep 3emmn, | Vmeer — |paccudThIBaTh pH pacTBOPOB cCoJICi,

o oo

AKOJOIHUECKHX MOJIb30BATHCS MEPHOM MTOCYI0M,

npobiemMax, a  TaKkxe AHAJIMTHYCCKUMHU BECaMU, TOTOBHUTH U

merojamu  orbopa 1 CTaHIAPTU30BaTh PACTBOPHI AHATUTUYECKUX

aHaJIn3a reoJIOrmM4YeCKux u

Omonormueckux  Tpoo; pCarcHTOB.

HaBbIKAMH

MICHTHOUKAIMN " HaBBIKAMU MTPUTOTOBJICHHUS PACTBOPOB

gﬁﬁﬁi‘:ﬁﬁmom 3aJJaHHOW KOHLIEHTpauuu, onpeneneHus pH

pa3HooOpasus, ero pacTBOpPOB COJIef/'I, OCHOBaHI/Ifl, KHCIJIOT,

OLCHKH  COBPEMCHHBIMU METOAaMU pEUICHUS 3a1a4, UMCIOIINX

fg;gﬂgfgemoﬁ Bnageer |xumuueckoe comepxkaHue, HABbIKAMU

06PABOTKH HEDOPMAIIHIH. CaMOCTOSITeTIbHOM paboThI ¢ yUeOHOMU U
CIIPABOYHOM JIUTEPATYPOIl.

IK-2 BIIAJICHHE OCHOBHBIC XMMHUYECKHE METO/Ibl aHAJIN3a, UX

MeToAaMu 0Toopa npod 3HaeT CYLIHOCTbH, TCOPETUUECKNUEC OCHOBHI,

" IIPOBCACHUSA XUMHKO-
AHAJITUTUYCCKOI'O

METPOJIOTHYECKHE XapaKTEPHUCTUKU METOJIOB
aHau3a;
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aHaamsa BPEIHbIX OCHOBHBIE CITIOCOOBI 0TOOpa TPoO (Ta30B,
BHIOPOCOB B KUJIKOCTEH, TBEPABIX TEN);
OKpYXaloIlylo cpe
Py my peay OCHOBBI KQUC€CTBCHHOI'O aHAaJI13a (M&KpO',
TreOXMMHYECKHUX
HCCIe10BaHHi, MTOJTYMHKPO-, MUKPOMETO/IBI);
06paboTKH, aHATM3a U YCJIOBHS BBINTOJHEHUS KAaYE€CTBEHHBIX
CHHTE3a peaxkuui.
TIPOU3BONCTBCHHOMN, AHAITM3MPOBATH CMECH KATUOHOB U aHHOHOB;
MOJICBOM u .
J'Ia60paT0pHOI71 OCYHMCCTBIIATE XUMHUYCCKUHU SKCIICPUMCHT,
3KOJIOTMYECKOL VMeer AHAJIIM3UPOBATE U HHTCPIIPECTUPOBATH
PIH(bOpMaI.[I/II/I, IMOJIYYCHHBIC PC3YyJIbTAThI aHAJIN34,
MCTOAaMM COCTaBJICHUA IMPpOBOJAUTH 0T60p Hp06 nu3 Oprmammeﬁ
SKOIIOTHICCKHX H cpenanbl (BO3ayxa, BObI, TIOYBHI).
TEXHOTCHHBIX KapT,
coopa, 00paboTKH,
CUCTEMAaTH3aIIHH,
aHanuza HHpOpMAIKH, crioco0amMu IPoOOMOATOTOBKHI
(Gopmupopanua  bas AHATM3UPYEMOT0 00BeKTa (PaCTBOPEHHE,
JTaHHBIX  3arpsi3HEHUs
o CIIJIaBJICHUC, MI/IHCpaJIHSaHH}I);
OKPY’KaIOIIeH  Cpelbl, 5 5 5 .
METOIaMH OLIEHKHU BJ'I&I[G@T CIIOCO0AMHU OTOOpa IIpO (Ta3OB, KUAKOCTEU,
BO3IEHCTRIS Ha TBEPJBIX TCI);
OKpPYXarwIlyw cpeay, OCHOBHBIMHU XUMHWYCCKHUMHU METOJAaMU aHAJIN3a
BBIABJIATH HWCTOYHUKH, (THTpI/IMeTpI/ISI, l‘paBI/IMeTpI/IH);
BUIBI M  MaciTaObl
TEXHOTCHHOTO
BO3J€HCTBHUA.
Ne KonTponupyemsr Koap! 1 aTansl popmupoBanus OrneHoOYHBIE CPECTBA -
n/ma € MoyIH/ KOMITETEHIIUI HauMEHOBaHUE
pasziensl / TeMBbI TEKYIIHN MIPOMEXKYTOUHAs
JAUCHUITIINHBI KOHTPOJIb aTTecranusa
1 | Xumuueckoe OIIK-2 3Haer:
paBHOBECHUEC, BJIaICHUC OCHOBHBIC ITOHATHUA U
KOHCTAHTHI 0a30BBEIMHU 3aKOHBI, JICKAIIUC B
XUMHNYCCKOI'O 3HaHUAMU OCHOBC
paBHOBECUS (dbyHIaMeHTa |aHaJIMTUYECKOH BhILOHEHIHE
JIbHBIX XUMHH, OCHOBHBIC JOMAIITHEro
pas3aciios 9Tallbl pa3BUTHUA 3a7aHms No KOHTpOJ'IBHOC
(uznkw, AHAJIMTUYECKOU 1-3 B sansrue Nel i No2
XHIMHH M| XHMHH, € IIpoBepka Bomnpocsl s
OMOJIOTUH B |COBPEMEHHOE oTUeTa 10 sauera Ne 1-9
00BeEME, COCTOSIHUE; 1a60DATODH -
HEOOXOMMO | OCHOBHBIE - §6OT§M
M JJIA | ITIOJIOKCHUA TCOpUHU ]\Jl?o 1-6
OCBOCHUA HOHHBIX paBHOBCCI/Iﬁ N
q)HSI/ILIeCKI/IX, IIPUMCHUTEIIBEHO K
XUMHUYCCKUX |pCaKIUsAM KHUCJIOTHO-
u OCHOBHOT0,
OHMOJIOTHYECK | OKHUCIHUTENHHO-
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HX OCHOB B |BOCCTaHOBHTEILHOTIO,
SKOJIOTUH | |0CaIUTEIHHOTO u
MPUPOJIOTION | KOMIUIEKCOMETPUYEC
b30BaHMUS; KOT'O XapakTepa;
BIIAJICHUE
METOJAMU Vwmeer:
XUMHUYECKOT | TEOPETHUECKH
0  aHalM3a, |pacCYUTHIBATH U
BIIAJICHUE AKCTIEPUMEHTATHHO
3HAaHUAMU O |OIpeNeNaTh
COBPEMEHHBI | MOJIEKYIIIPHYTO
X SKBHUBAJICHTHYIO
JUHAMHUYECK |Maccy MPOCThIX U
X CJIOJKHBIX BEIICCTB;
Brinonnenue
NpOLECCax B |MPOBOIAUTH
IIPUPOLAE U |COOTBETCTBYIOIIUE JIOMAIITHETO
TeXHOChepe aCyeThl U IYOTOBI/ITL sananms No Komrponroe
> P . 1-3. samsTrie Nol m No2
O COCTOSIHHU |pacTBOPHI 3a/IaHHOM
reocdep KOHILICHTPALIH IIpoBepka Bonpocs qiis
P ’ oT4eTa 110 3agera Ne 1-9
3emiy, paccuntsiBath pH
N n1abopaTopH
JKOJIOTMM U |pacTBOPOB COJIEH,
. BIM paboTam
SBOJIIOIUN OCHOBaHMH, KUCIIOT; No 1-6
omocdepsl, |momp30BaTHCS -
I700aIbHBIX | MEPHOM MOCYIOH,
OKOJIOTHYECK |aHAIUTHYCCKUMH
ux BECaMH; TOTOBHUTH H
npooneMax, a | CTaHIapTH30BaTh
TaKxKe pacTBOPBI
MeTodaMHu AHAITNTHYECKUX
otbopa U |peareHTOB.
aHam3a
TCOJIOTHYECK
Bnaneer:
ux u
HaBBIKAMH
OHOJIOTHYECK
. | mpuroToBIEHUS
Hx poo; .
PacTBOPOB 3aJJaHHOMN
HaBBIKAMHU
KOHIIEHTpaI[HH
uneHTuduka [CHTpaluH,
— 4 |oTpenenenus pH Brinonnenue
pacTBOPOB CoJIeH, JIOMAIITHETO
OTIHCAHUS g
OCHOBAHMM, KUCIIOT; 3aganus Ne KontponsHoe
OHOJIOrHYEeCK
oro METOJIaMU PELICHUS 1-3. 3ansaTHe Nel 1 No2
3a71a4, UMEIOIINX [IpoBepka Bompocsr s
paszHooOpasu
p ero |XAMHUECKOE OT4eTa 110 3auera Ne 1-9
’ cojiepKaHue, nabopaTopH
OIICHKHU
HaBBIKAMH BIM paboTam
COBPEMEHHBI .
CaMOCTOSATEILHON Ne 1-6
MH .
paboThI ¢ yueOHOU U
METOZaMHt .
CIIPaBOYHOM
KOJIMYECTBEH N
. JUTEPATYPOH.
HOI patyp
00paboTKu
rHpOopMaIuu
Turpumerpuueck | [1K-2 Brinonnenue
3HaerT: KontponsHoe
1€ METOJIBI BIIaJICHUE JIOMAIITHETO
OCHOBHBIC 3aHsATHEe No2
aHajan3a MeToAaMHu 3amanus Ne
XUMHUYECKUE METO/TBI Bompocsr s
orbopa npod 4-6
aHajau3a, ux 3ayeta Ne 10-15
u IIpoBepka
CYIIHOCTb,
MIPOBEICHUS oT4eTa 10
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XUMHKO-
AHAJIMTHIECK
Oro aHajm3a
BPEIHBIX
BBEIOPOCOB B
OKPY’KaroIry
10 cpeny,
TCOXUMHYECK
nux
WCCJICIOBAaHU
i,
00paboTKH,
aHam3a u
CUHTE3a
MIPOM3BOICTB
CHHOM,
MOJIEBOU U
J1a00PaTOPHO
i
3KOJIOTHYECK
oi
nH(pOpMaIuu
, METOJITaMHU
COCTaBJICHHS
IKOJIOTHYECK
X
TEXHOT'CHHBI
X Kapr,
coopa,
00paboTKH,
CUCTEMAaTH3a
[IMH, aHaJIN3a
rH(pOpMaIuu
;
(dbopmupoBaH
us 6a3
JTAaHHBIX
3arps3HEHUS
OKpY>KaroIIe
U cpenpl,
METOJIaMHU
OIIEHKH
BO3JIEUCTBUS
Ha
OKPY’KaoILy
10 cpeny,
BBISIBJISITH
HCTOYHUKH,
BH/IBI U
MacImTaobl
TEXHOT'€HHOT
0
BO3JICUCTBUSL.

TEOPETUICCKUC
OCHOBBI;
METPOJIOTHYECKUE
XapaKTEPUCTUKH
METOJ/IOB aHANIN3a;
OCHOBHBIE CITOCOOBI
otbopa 1po0 (razos,
JKUAKOCTEH, TBEPIBIX
Tem);
OCHOBBI
KaueCTBCHHOTO
aHanm3a (Makpo-,
MOTYMUKPO-,
MUKPOMETO/IbI);
YCIIOBHS
BBITTOJTHEHUS
Ka4C€CTBCHHBIX
peaKuuu.

nabopaTtopH
BIM paboTam
Ne 7-13

Ywmeer:
aHAIM3UPOBATH
CMECH KaTHOHOB U
aHUOHOB;
OCYIIIECTBIISTh
XUMHUYECKUN
9KCIIEPUMEHT,
aHAM3UPOBATh U
WHTEPIPETHPOBATH
MOJTyYCHHBIC
pe3yIbTaThl aHATTN3a;
MPOBOUTH 0TOOP
npo6 u3
OKpYKarolleu cpejibl
(Bo3myxa, BOJIBI,
TTOYBHI).

Brinonnenue
JIOMAIITHEeTO
3ananus Ne

4-6
IIpoBepka
oT4eTa 1o

nabopatopH

BIM paboTam

Ne 7-13

KontponsHoe
3aHaTue Ne2
Bonpocs! i
3ayera Ne 10-15

Bianeer:
criocooamMu
MPOOOIIOrOTOBKH
AHATTM3UPYEMOTO
oOBeKTa
pacTBOpeHHE,
CIUIABJICHUE,
MUHEpaIU3anus);
criocobamu 0TOOpa
npo06 (razos.,
PKHTKOCTEH, TBEPIBIX
Ten);

OCHOBHBIMHU
METOZaMH aHAIIA3a
TUTPUMETPHUSA,
rpaBUMETPHS);

Brinonnenue
JIOMAIITHETO
3amanus Ne

4-6
IIpoBepka
oTyera 1o

nabopaTtopH

BIM paboTam

Ne 7-13

KonTponsHoe
3aHsTHE No2
Bonpocs! i
3auera Ne 10-15
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Il. lIkana oueHnBaHus1 ypOBHA C)OPMUPOBAHHOCTH KOMIIETEHIHIH 110

AUCHHUIIJINHE «AHAJIUTHYECKAs] XUMHUSD»

Kon u
Jrtansl popMuUpoOBaHNUS
¢opmyaupoBka Kpurtepun IToxka3zaTenu
KOMITeTeHIIUH
KOMIIeTEHIINH
OHK-2 BlIaJicHHE OCHOBHBIC 'CHOCO6HOCTB pa3in4dyaTtb
0a30BBIMH TIOHATHA 1 THUIIBI XUMUYECKUX
SHAHISIMA 3aKOHBbI, peaKiuii, HCTIONb3yEMBIX B
d JICHKALINIC B KOHKPETHOM METO/IE
YHIaMEHTAIBHBIX OCHOBE
paznenos Qusnkw, AHAIMTHYECKOH | 3HAHHE OCHOBHBIX aHammsa
XHUMUU U OHOJIOTHH XUMUU; HPHUHIIUTIOB
-CriocoOHOCTh HaIUcaTh
B 00BeEMeE, OCHOBHBIC STAIIBL | 15y vepenns
6 pasBHTHS ypaBHEHNE XUMHUYECKIX
HEOOXOINMOM IS . KOHKPETHO#H METOTUKH N
OCBOCHHS AHAJIUTUYECKOMN pcakuuy, JCKaluX B
ST aHaJIN
(usHeCKuX XUMHH, €¢ UL aHaImsa OCHOBE TOTO HJIH HHOT'O
> COBPEMEHHOE OTAEIBHBIX KJIACCOB MeToxa
XUMHUYECKUX U 3HaeT COCTOSIHHE; COEIMHEHUH,
OMOJIOrMYECKHX (TmoporoBeIit OCHOBHBIE KJIACCU(UKAIIH - Bo3MOXHOCTE OLIEHKH
OCHOB B 3KOJIOTHH | ypOBEHB) MOJIOKCHUA METOJIOB aHalIn3a U MPUMEHEHUST KOHKPETHOTO
u TCOpHUH I/I?HHBIX OTJIMYUTEIbHBIX MCTOJA K aHAITU3UPYEMOMY
ABHOBECHM .
NPHUPOAOIIONE30BaH ﬁ PHMEHHTETbHO 0coOEHHOCTEN 00BEKTY
WS, BIIaJICHUC « peaxipay | OCHOBHBIX
METOJIaMH1 KHCIIOTHO- XUMUYECKUX U
XAMHUYECKOro OCHOBHOTO, (hM3UKO-XUMHUIECKUX
aHaJii3a, BIIaJICHUC OKHCJIUTEIBHO- METOJ0B aHAIN3a
3HAHUAMH O BOCCTaHOBHUTEb
COBPEMEHHBIX HOrO,
HHAMEYECKHX OCaIUTEILHOTO U
KOMILIEKCOMETP
fiporeccax HYECKOTO
TIpupoae 1 XapakTepa;
TexHocdepe, o TEOPETHYECKH -OcymecTBIATh HA
COCTOAHUHU reocq)ep paccUyuThIBaThL U NPAKTUKE TIPHEMBI
3eMJTH, SKOJIOTUH H OKCTIEPUMEHTANL | 3 PA3THIHBIX THITOB
HO OTIPEICIISATh
SBOJIIOLHHK p OTJIMYUTEIIbHBIX TUTPOBAHUA (HpﬂMOFO u
Guochepst MOJIEKYJISIPHYIO N 5 .
’ SKkBuBANCHTHYIO | OCOOeHHOCTEl 00paTHOr0);
r BHBIX
oo Ymeer Maccy MpOCTRIX | TPHMEHCHILE IIpoBOUTE OTpeeIeHre
IKOJOTHHICCKUX (TIpOIBUHYTHIN |H CIIOKHBIX aHAJTUTHICCKUX POBOA pea
. C HCIIOJIBb30BaHUEM
npobiemax, a ) BEIIECTB; METOJI0B B .
CEpUMHBIX aHATUTHICCKHUX
TAIOKE MeToMaMHu TIPOBOHTE COOTBETCTBHH C p -
T U aHaJIH COOTBETCTBYIO IpUOOPOB
orbopa U aHayIu3a yom | OHKPETHBIM puoop
re0JOrMYECKUX U He pacucThl 1
FOTOBHTE MEXaHU3MOM
OHOJIOTHYECKHX
ACTBOPBI
po0; HaBBIKAMU Ea,[[aHHI())ﬁ
uaeHTU(GUKAINY U KOHIIEHTPAIIHH,
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OIIMCaHUs paccumnThIBaTh
OHOJIOTHYECKOTO pH pactBopos
pa3HOO0Opasus, ero comed,
OLICHKH OCHOBaHUII,
KHCIIOT;
COBPEMEHHBIMU OJB3OBATBCS
METOJITaMHU MEpHOIA
KOJIMYCCTBCHHOU nocyﬂof/’[,
00paboTKH AHATUTUYECCKUMU
nHpOpPMALIUH. BecaMu;
TOTOBUTH U
CTaH/IapTH30BaTh
pacTBOpPHI
AHAJIUTUYECKUX
peareHToB.
HaBbIKAMHU
[IPUTOTOBJIECHUS
pacTBOpOB
3aJaHHOU
KOHIIEHTPAIUH,
OTIpeieTIeHUS
pH pacTBopoB -YMeeT NpuMEeHATh
conei, TEOpETHUECKHE 3HAHUS K
OCHOBAHMI, Butazenue Teopueit aHalIM3y KOHKPETHOI'O
BIaaeeT KHCITOT, WOHHBIX PAaBHOBECHUH H obBeKTa;
. METOJIaMHU
(BBICOKHIH) pemenus 3amay, | OCHOBAMH TCOPHH -BmameeT ocHOBHBIMH
HMEIONTNX XUMHYECKOr0 aHau3a | preMaMi
XUMHHCCKOC IPOGOMOATOTOBKHU
Cconepranme, mpobooTbdopa.
HaBBIKAMHU
CaMOCTOSITETTHHO
1 paboTHI ¢
y4eOHOU U
CIIPaBOYHOM
JIUTEpaTypoi.
BIIAJICHHE -3HaeT OCHOBHBIE IIPUEMBI
METOIaMu 0T60pa MeTo0I0THIO XUMHYECKOI'0 aHaIn3a
po0 ¥ MpoBeIECHUS NpoBeieHs SHaHme (TUTpUMETpHS,
RIMHIO™ sract N aHaim3a MHCTPYMEHTAJILHOMN TpaBHMETpHI)
AHAJIUTHUYCCKOI'O (HOpOFOBLII/I o
aHAM3a  BPEIHBIX | yhopews) COCAMHCHUH 6a3bi COBPEMEHHBIX -3HaeT OCHOBHEIE NIPHUEMBI
BEIOPOCOB B Pa3IUYHBIX METOJIOB aHaJH3a paGOTHI HA PHGOPAX st
OKPYAAIOLLYIO Kiaccos (UBUKO-XMMUYECKUX
isgizlll,vmqecxnx METOJIOB aHajmsa
HCCICIOPARHH, VYmenne -YMeeT BBIIOIHATE
obpabor, Ompenensrsb
AHATN3A U CHHTE3a OCYIIIECTBIIAT MPOOOTIOATOTOBKY
IIPOM3BOICTBEHHOM | YMEET LEJIb U 3a/1a41 BBIIIOJIHEHUE (axcTpaxius,
, MIOJIEBOM u | (mpoaBuHyThI | UCCICNOBAHUS, | BajkHEWIIMX 3TAIOB KOHUEHTPUPOBAHHUE,
nabopaTopHOM ) IJIAaHUPOBATE U | [IpONIOATOTOBKU U pasnoxxeHue npoo)
OKOIIOrHYECKOH OCYWIECTBIATE | auaju3a Pa3IMIHBIX
uHpopMAIHY, SKCHEPUMEHTAN | 0fBeKTOB
METOJIaMHU
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COCTaBJICHUS
JKOJIOTHYECKUX |
TEXHOTECHHBIX KapT,
cbopa, 00paboTKH,
CUCTEeMaTH3aIiH,
aHaim3a
WHPOPMALUH,
¢dbopmupoBanus 6a3
TTAHHBIX
3arps3HEHUS
OKpy>Karolen
Cpenmsl, MeTOHaMH
OIIEHKH
BO3JICUCTBUS Ha
OKPY>KaOIIyTO
Cpemy,  BBISBIATH
HCTOYHUKHU, BUIABI U
MaciTabbl
TEXHOT€HHOTO
BO3JEHCTBHUS.

BJajeeT
(BBICOKHIT)

bHOE -YMeeT npoBOUTH
HCCIICIOBaHMUC; OUYHUCTKY aHAIH3UPYEMBIX
CMECeH BEIIeCTB
-YMeeT caMoCTOATENBHO
BBITIOJTHATH PACYETHI 10
pe3yabpTaTaM aHanu3a
Hasbikamu -Bmageer cmocobamu
MOUCKa U MIPUTOTOBJICHUS PEaKTHUBOB
KPUTHYECKOTO H BCIIOMOTaTEIIbHBIX
aHanu3a MaTepUaIoB JJIs

nHPOPMALIUH 110
TeMaTHKe
MPOBOJIUMBIX
HUCCIENOBaHNM,

HaBbIKaAMH
TUTAHUPOBAHUSI
HAy4HOI'O
HCCIIC/IOBAHUS,
aHaIM3a
MOJTy4aeMbIX
pe3yIbTaToB
(hopMyIHPOBKH
BEIBOJIOB

Bnanenue Bcemu
W3Y4YEHHBIMU
XUMHYECKUMH U
(hU3UKO-XUMUIECKIMH
METOJIaMH aHaJIH3a

OpOBCACHHA aHaIN3a

-BnageeT ocHOBHBIMU
aHAITUTUYECKUMU
METOIUKAMH

-Bnaneer npuemamu u
HaBBIKaMHU 00pabOTKH
pe3yabTaToB
AHAJIUTUIECKOTO
JKCIIepUMEHTa

IIpuMepHbIi nepevyeHb oleHOYHBIX cpeacTts (OC)

YcrHbii onpoc

1. Cob6ecemoBanne (YO-1) (CpenctBo KOHTPOJIS,

OpraHu30BaHHOC KakK

crienMalibHasi Oecefja mpenojaBaresiss ¢ OO0ydYaroIIMMCS HAa TEMbI, CBSI3aHHBIE C

M3ydyaeMou JUCHUIUIMHOM, W pPacCUUTAaHHOE Ha BbISICHEHHE O0ObeMa 3HAHUM

oOyuJarolerocs o onpeneIeHHOMY pa3zieny, Teme, Ipodseme U T.11.) - Bonpocs! 1o

TemMam/ pasaciaM JUCLHUILINHBI.

2. KomnokBuyMm (YO-2) (CpenctBo KOHTPOJIST yCBOCHUS yueOHOTO MaTepHaia TEMBI,

pasaciia uin pasaciioB JUCHUILTIMHBI, OPTraHM30BaAHHOC KaK yqe6Hoe 3aHATUC B BUJC

cobOeceoBaHus TIPemoaBaTessi ¢ 00yJaromuMucs.)- Bonpock! 1o Temam/paszaenam

JITUCIIUILINHEI.
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Bonpochl KOJUIOKBUYMOB

8.

KosnoxkBuym Nel

[Tpenver ananmuTrdeckor xuMuu. Kinaccudukaimss METOI0OB aHATHTUYECKOM
XUMUH TI0 c110co0y (hOPMHUPOBAHUS aHATTUTUIECKOTO CUTHAIA.

XWMHYECKOe paBHOBecHe. MealbHBIC W peabHBIE CHCTEMBI, MapaMeTphl
UCATLHOCTA CUCTEMBI. AKTHBHOCTB, O0IIIasi U paBHOBECHBIC KOHIICHTPAITHH.
TepmomuHaMmuyeckasi, KOHIICHTPAIlMOHHAs W yCJIOBHAas  KOHCTAHTHI
PaBHOBECHS, X CBS3b.

[Iporonutnueckoe paBHOBecue. OCHOBHBIE MOJOXKEHUsI Teopuu bpeHcTena —
Jloypu. KoHCTaHTBI KHCIOTHOCTH M OCHOBHOCTH TPOTOJUTOB, MX CBS3b C
KOHCTAaHTOM  aBTONMPOTONW3a pacTBoputensi. KHUCIOTHO — OCHOBHBIE
paBHOBECHSI B BOJHBIX PacTBOpax, mkayia PH BOIHBIX pacCTBOPOB MPOTOIMTOB.
Beraucneane pH B BOAHBIX pacTBOpax MPOTOJMTOB. CHJIBHBIX KHCIIOT
(ocHOBaHUii), ciaObIX KHUCIOT (OCHOBAaHUMN), THAPOIMUIYIONINXCS COJIEH,
aM(osuTOB.

Bbydepnsbie cuctemsl. Pacuer pH Oydepnsix cuctem. bydepHas eMKoCTb.
['ereporennple cucteMbl. [Ipon3BeneHHE pPacTBOPUMOCTH — KOHCTAHTA
paBHOBECHSI PacTBOp — OCaIOK. TepMoauHAMUYECKOe, KOHIICHTPAIMOHHOE
MIPOU3BEJICHUE PACTBOPUMOCTH, UX CBA3b.

PactBopumocTs ocamkoB. CBs3b TPOW3BEACHUS  PACTBOPUMOCTH U

pactBopuMocTh. DaKTOPHI, BIUSIONINE HA PACTBOPUMOCTD OCAJIKOB.

AHanuTnyeckue p€aKkuyu KaTUoOHOB S-, pP-, d- sneMeHTOB H HCKOTOPBIX

aHMOHOB. AHAJIN3 CMECH KaTHOHOB - 3JIEMEHTOB JIPOOHBIM METOJIOM.

KosnoxkBuym Ne2

1. Peakiiuu OKHMCII€HUS—BOCCTAHOBJIEHHUS! B aHAJIUTUYECKOW XUMUM. CTaHIApTHHIE,

peanpHbie W (OpPMAIbHBIE PENOKCUIIOTEHIIMANbl. DaKTOphl, BIUAIOINIME Ha

PCAOKCHUIIOTCHIIMATI CUCTCM. Koncranra PCaKI OKUCICHUA—BOCCTAaHOBIICHUA.
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2. PaBHOBecue KkomIuiekcoOOpazoBaHus. TepMOIMHAMUYECKUE U YCJIOBHBIE
KOHCTAHTbI 00pa30BaHUs KOMIUIEKCOB, UX CBS3b.

3. XuMHuUecKHe METOIbl KOJWYECTBEHHOTO aHanu3a. [ paBUMETpusi, OCHOBHBIC
HOHSTHS, BEIYNCIICHUS.

4. TutpumeTpusi, OCHOBHBIC MOHSATHS, BBIYUCICHHUS M KJIACCH(PHUKAIUS METOJIOB
TUTPUMETPUYECKOTO aHajgn3a. XapaKTepUCTHKAa KPUBBIX TUTpOBaHUA. BuIOOp
UHIUKATOPA.

5. Meronbl KUCIOTHO—OCHOBHOI'O THUTPOBaHUA. BO3MOXHOCTH W OIpaHUYEHUs
MeToJa. XapaKTepUCTUKa KPUBBIX TUTpoBaHUs. BriOop mHaukaropa. TuTpoBaHue
CWJIBHBIX U CJIa0BIX KUCIOT.

6. Metoael penokcumeTpud. OCHOBHBIE TOHSTHS, KIaCCHU(PUKALMS, pPacUEThI.
WNHankaTopsl B METO/IaX OKUCICHUSI—BOCCTAHOBIICHUS, BBIOOp MHAMKATOPA.

7. XapaKTepUCTUKAa OCHOBHBIX METOJOB PEIOKCUMETPUYECKOTO THUTPOBAHUS:
MIEpMaHTaHATOMETPUS, AUXPOMATOMETPHUS, HOAOMETPHUs (BO3ZMOXHOCTH METOJIOB,
OTPaHUYEHUS, XAPAKTEPUCTUKH THUTPAHTOB, YCTAHOBOYHBIE BEIIECTBA, CIOCOObI
TUTPOBAHUS).

8. Kommieconomerpusi. Bosmoxknoctu merona. Komrmuiekconsl. Beibop ycnoBuit
KOMIUIECOHOMETPHUYECKOTO ONPEAETIEHUS METAIUIOB. METamI0XpOMHBIE MUHINKATOPHI
M TpUHUUI uX paboTel. I[lpumepsl NpakTHUECKOr0 NPUMEHEHUs MeToa

KOMIIJICKCOHOMCTPHH B aHAJIN3C.

Bomnpocsl k 3auery

1. Tlpenmer ananuTuyeckod xumuH. Kinaccudukarus METOI0B aHAIUTHYCCKOMN
XUMUU 10 cr1oco0y (GOpMHUPOBAHUS AHATTMTUYECKOTO CUTHAIA.

2. XuMHM4YeCKO€ paBHOBecHe. MieanbHble W peajbHbIE CHUCTEMbI, IapaMeTpPhl
UJICATbHOCTH CHUCTEeMbl. AKTHUBHOCTb, OOIllass W PaBHOBECHBIC KOHIICHTPAIUHU.
TepMoauHaMuuecKasi, KOHIIEHTPAIIMOHHAA W YCJIOBHAsI KOHCTAHThl PABHOBECHSI, UX
CBSI3b.

3. Ilporonutnueckoe paBHOBecre. OCHOBHBIE MOJIOXKEHHS Teopuu bpeHcrena—
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Jloypu. KoHCTaHTBI KUCIOTHOCTH U OCHOBHOCTH ITPOTOJIMTOB, MX CBSI3b C KOHCTAHTOMN
aBTONpPOTOJIM3a pacTBOpuTessa. KHCIOTHO—OCHOBHBIE pAaBHOBECHS B BOJHBIX
pacTBopax, 1mkanaa PH BOJHBIX pacTBOPOB MPOTOJIUTOB.

4. Bpuucnenue PH B BOAHBIX pacTBOpax MPOTOJUTOB. CHIBHBIX KHCIOT
(ocHOBaHUIA), c1a0BIX KUCIOT (OCHOBAHUM ), TUIPOJIU3YIOLIUXCS COIel, aM(DOTUTOB.
5. bydepnsie cuctemsl. Pacuetr pH Oydepubix cucteM. Bydephas eMKkoCTb.

6. 'ereporennsie cuctemsl. [I[pousBeieHre pacTBOPUMOCTH — KOHCTaHTa PABHOBECHSI
pactBop — ocajgok. TepmoauHaMUYeCKOe, KOHIICHTPAIIMOHHOE MPOU3BEIACHUE
PacTBOPUMOCTH, UX CBSI3b.

7. PacTBopuMOCTh 0caKOB. CBSI3b MIPOU3BEICHUS PACTBOPUMOCTH U PACTBOPUMOCTH.
®DaKTOpHI, BIUSIONINE HA PACTBOPUMOCTDH OCAIKOB.

8. Peakunu OKMCICHUS—BOCCTAHOBIICHUS B aHATMTUYECKON XxuMuu. CTaHAapTHEIE,
peanbHble W (opManbHBIE PEIOKCUNOTEHIMANbl. DaKkTopbl, BIUSIONIUE HA
PEIOKCUIIOTEHIINA CUCTEM.

9. PaBHoBecue komIiekcooOpazoBaHus. TepMoAMHAMUYECKHE U  YCJIOBHBIC
KOHCTaHThI 00pa30BaHMsl KOMIUIEKCOB, UX CBS3b.

10. Xumuudeckue METOIbl KOJUYECTBEHHOTO aHanu3a. [ paBUMeTpus, OCHOBHbBIC
TIOHATHUSI, BEIYUCIICHHUS.

11. TuTpuMeTpHs, OCHOBHBIC MOHSTHUS, BBIYMCICHUS U KJIacCU(UKAIMI METOJ/OB
TUTPUMETPUUECKOTO aHaIM3a. XapaKTepUCTUKA KPUBBIX THUTpOBaHUs. BrIOOp
WHJIUKATOPA.

12. Metoapl KUCIOTHO—OCHOBHOTO THUTpOBaHHUS. B0O3MOXHOCTH W OrpaHHYCHUS
METO/Ia. XapaKTepUCTUKa KPUBBIX TUTpOBaHUA. BeiOop mHankaropa. TuTpoBaHue
CUJIBHBIX U CJIA0BIX KUCIIOT.

13. Metoasr penokcumerpuu. OCHOBHBIC TOHATHS, KJIACCHU(PUKAINS, PACUETHI.
NuaukaTtopsl B METOIaX OKUCICHUS—BOCCTAHOBIICHUS, BEIOOpP MHIUKATOPA.

14. XapakTepucTUKa OCHOBHBIX METOJOB PEIOKCUMETPUUYECKOTO THUTPOBAHUS:
MIEpMAHTAaHATOMETPHUSI, AUXPOMATOMETPHUS, HOJOMETPUS (BO3MOXKHOCTH METOJIOB,
OTPAaHUYCHMS, XAPAKTEPUCTHUKU TUTPAHTOB, YCTAaHOBOYHBIE BEIIECTBA, CIOCOOBI

TUTPOBAHHS).
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15. Kommneconomerpus. Bosmoxunoctu Merona. Kommiekconsl. Boibop ycnoswii
KOMILJIECOHOMETPUYECKOTO ONPEIETICHNS METAIIIOB. MeTalIOXpOMHBIE HHAUKATOPHI
U TPUHLUAN WX PpaboTHI.

[IpyMepbl NPAKTUYECKOTO MPUMEHEHUS METOAA

KOMIIJICKCOHOMCTPHUHU B aHAJIN3C.

?.az(amm AJIA CAMOCTOATEIbHOI'O PCIICHHSA.

Jomamnee 3aganue Nel (Cnioco0bl BbIpaKeHUs KOHIEHTPALUMA PACTBOPOB).

1. Cmemanu V1 mit xiopua Hatpus ¢ KoHueHTpamued C, u Vo M1 HUTpaTa Kajius C
koHLeHTpanuei C,. Onpenenure KOHIEHTPAIUIO KaXI0T0 U3 BEMIECTB B HOBOM
pacTBope.

2. CkoabpKko TpaMMOB BetiecTBa A ¢ MaccoBoit noseit W % notpebyercs st
MPUTOTOBIICHUS V3 MIJI pacTBOpa C HOpMalibHOM KoHIleHTpanuen Cz?

Bap-t | Vi, M | Vo, M | Cq, mone/n | Cp, Mmonis/nm | BemectBo A | W, Vs, M | C3, MOJIB-
% 9KB/1T

1 50 20 0,8 0,15 CH3COOH 80 1500 | 0,2

2 10 15 0,4 0,25 HCI 35 150 0,5

3 27 23 15 0,5 H.SO.4 50 100 1,0

4 1500 | 200 0,05 0,5 NaOH 20 250 0,01
5 1500 |50 0,3 0,9 HNO3 70 35 2,0

6 100 150 0,3 0,3 NaCl 50 750 0,5

7 10 5 0,15 0,8 KOH 35 500 0,3

8 5 25 0,1 1,0 KClI 25 1000 | 0,7

9 20 30 0,01 0,05 Na2COs 15 1000 | 0,01
10 54 46 0,075 0,025 ZnCl, 15 2500 | 0,02
11 35 15 0,01 0,1 CH;COOH 20 150 0,5
12 25 15 0,8 0,5 HCI 25 250 0,9
13 1300 | 100 0,7 0,6 H.SO4 20 75 1,0
14 25 10 0,6 0,7 NaOH 15 100 1,0
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15 10 25 0,5 1,25 HNO3 50 230 2,0
16 2500 | 250 0,95 2,0 NaCl 75 470 3,0
17 5 50 1,0 0,2 KOH 20 500 1,0
18 200 500 0,2 0,5 KClI 50 600 15
19 500 100 15 0,35 Na,COs 20 700 0,3
20 1000 1500 | 2,0 15 ZnCl; 10 150 0,05
21 150 100 2,5 0,5 CH3:COOH 25 150 0,25
22 20 25 0,03 0,8 HCI 15 250 0,75
23 30 25 0,4 0,2 H.SO, 30 300 1,25
24 150 125 0,01 0,01 NaOH 15 50 0,3
25 225 250 0,5 0,8 HNOs 65 75 0,7
26 30 60 0,6 2,0 NaCl 40 125 0,5
27 45 55 0,9 2,5 KOH 25 350 0,025
28 80 20 0,2 0,05 KCI 10 750 0,075
29 100 20 14 0,7 Na.COs 25 175 1,0
30 5 15 1,0 0,03 ZnCl; 5 50 0,01
31 80 70 3,0 0,9 CH3COOH 40 1500 2,5
32 30 20 0,2 1,0 HCI 5 300 0,25
33 25 75 0,8 0,5 H2SO, 15 250 0,6
34 20 50 0,5 0,25 NaOH 20 400 0,35
35 50 80 0,5 0,7 HNOs 55 150 0,75

Jomamnee 3aganue Ne2 (KucJ1I0THO-0CHOBHOE paBHOBecHeE).

1. Paccuuraiite pH pacTBOpa, comeprkaiiero B o00béme Vi BelecTso A B
KOJIMYECTBE X MOJIb.

2. Paccuuraiite pH pacTBopa, MOJy4€HHOTO MPU CMEIIEHUH ABYX PacTBOPOB: Vo Ml
pacTtBopa BemecTBa B ¢ konnenTpanueit C; mons/m u V3 Mt BemectBa D ¢
KoHIIeHTparuei CsMoJIb/ 1.
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B- | B-Bo A V1, X, B-s0o B Vo, Ci, B-Bo D Vs, Ma | Cy, M/
T M MOJIb M M/T

1 | HF 500 0,3 KOH 300 0,4 NaOH 600 0,2
2 | NaF 300 0,5 CH3COONa | 250 0,5 CHsCOOH | 750 0,25
3 | KCI 100 0,25 HCN 100 0,3 CH;COOH | 100 0,05
4 | (NH4):CO3 | 1000 | 0,75 HF 150 0,03 NaF 50 0,02
5 | NHsOH 150 0,1 CHsCOOH | 50 0,30 HCOOH 250 0,05
6 | CHsCOONa | 250 0,15 HCI 1000 | 0,3 HNO; 1000 0,7
7 | Na,HPO4 1500 |1 NH,4CI 300 0,7 NH;OH 700 0,3
8 | HNO3 50 0,05 HF 1000 | 0,1 HCOOH 100 1

9 | LiOH 1000 | 0,001 | HCI 500 0,25 CHsCOOH | 500 0,25
10 | HsPO4 750 0,4 KOH 1000 | 0,1 HCI 2000 0,1
11 | HF 500 0,35 Na;HPO4 200 0,05 H3PO4 200 0,05
12 | NaF 350 0,5 HCI 100 0,50 CHsCOOH | 100 0,25
13 | KCI 100 0,02 KOH 250 0,3 HCI 500 0,3
14 | (NH.)COs | 200 0,05 NaH2PO4 100 0,25 H3PO4 100 0,5
15 | NH,OH 450 1 HNO> 400 0,3 HCN 200 0,2
16 | HCI 75 0,025 | KOH 250 0,25 NaOH 250 0,75
17 | HCOONa 25 0,003 | CH3COONa | 750 0,05 CHsCOOH | 250 0,25
18 | HCN 250 0,1 HCN 50 0,3 CHsCOOH | 50 0,9
19 | HF 500 0,35 HCN 500 0,25 CHsCOOH | 500 0,50
20 | NaF 300 0,25 HF 200 0,75 NaF 200 1

21 | KCI 100 0,15 CHsCOOH | 150 1 HCOOH 150 0,1
22 | (NH4)COs | 1000 |15 NH,4CI 1000 |01 NH4OH 100 1

23 | NH4OH 150 0,2 HF 25 0,01 HCOOH 75 0,02
24 | HCI 250 0,2 HCN 50 1 CHsCOOH | 150 1

25 | HCOONa 1500 | 0,75 HF 1500 | 0,5 NaF 2500 0,75
26 | HCN 50 0,03 CHsCOOH | 400 0,02 HCOOH 600 0,02
27 | CHsCOONa | 1000 | 0,55 KOH 100 1 NaOH 900 0,1

40



28 | NazHPOq 750 0,75 CH3COONa | 500 1 CH3COOH | 500 0,5
29 | HNO3 500 1 HCN 150 0,02 CH3COOH | 50 0,01
30 | LiOH 350 0,003 | HCI 250 0,1 CHsCOOH | 500 0,05
31 | HPOq 100 0,02 KOH 300 0,5 HCI 100 0,5
32 | HF 200 0,15 Na;HPO4 50 1 H3PO, 75 1

33 | NaF 450 0,7 HCI 100 0,5 HNO; 300 0,75
34 | KCI 75 0,07 NH.CI 100 0,5 NH4OH 200 0,5
35 | (NH4)2C0Os | 25 0,025 | HF 150 0,1 HCOOH 25 0,5

Jomamnee 3aganue Ne3 (Knucj0THO-0CHOBHOE TUTPOBAaHUE).

1. Berunciure Maccy BemecTBa A, €CJiM Ha MOJHOE TUTPOBAHUE €TI0 pacTBOpa

nomnwio VM BemiectBa B ¢ MonsipHoi koHeHTparueit C1 MOJIb/II.

2. Jns onpeienieHus MacCOBOM J10J1M BeliecTBa Du3 ero HaBecku (cojepkarieit

npuMecH) Mmaccoit Mr npurotoBuiu VoMi pactBopa. M3 moayueHHOro pacTBopa

JUTSl TATPOBAHUsS 0TOOpasik V3 MJI, Ha MOJIHOE TUTPOBAHKE TAHHOTO 00BEMA YIILIO
VM1 pacTBOpa BemectBa E ¢ MosnsapHoit koHnieHTpanuen C,; Mosib/l. Beruucnure

MacCCOBYIO JI0JIIO ipuMeceid B Bemectse D.

B-t | B-B0 A Vi | B-soB C: B-BoD M, r Vo, V3, V4, Ma1 | B-BoE | C;
MU M

1 HF 13,5 NaOH | 0,1 NaOH 0,750 | 1000 | 10 12,5 HCI 0,01
2 CHsCOOH | 12,8 KOH 0,75 H2C204-2H,0 0,150 | 200 25 57 KOH | 0,03
3 NH4,OH 25,0 HCI 0,05 Na,B407-10H.O | 1,000 | 100 10 6,8 HCI 0,075
4 H2S04 5,6 NaOH | 0,5 K2CO3 0,500 | 250 20 9,9 HCI 0,05
5 NaH2PO,4 15,0 KOH 0,25 NaHCOs 2,000 | 500 25 20,1 HCI 0,05
6 HCI 10,3 KOH 0,2 Na,B40O7-:10H,0 | 2,000 | 500 25 10,1 HCI 0,025
7 NaOH 9,7 HCI 0,075 | H2C204-2H,0 1,500 | 1000 | 50 10,3 KOH |01

8 HCOOH 10,0 KOH 0,03 NaOH 2,500 | 500 50 13,5 H.SO, | 0,2

9 Na,COs 11,0 H.SO4 | 0,2 NaHCO3 2,000 | 100 5 12,8 HCI 0,075
10 | H3POq4 5,7 NaOH | 0,075 | NaOH 0,900 | 250 10 25,0 HCI 0,03
11 | HCI 6,8 KOH 0,03 K2CO3 1,000 | 250 20 5,6 H2SO4 | 0,1
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12 | NaOH 9,9 HCI 0,75 H2C>04:2H,0 1,400 | 200 15 15,0 KOH |01
13 | HCOOH 20,1 KOH 0,05 Na,B4O7-10H,O | 0,750 | 100 15 10,3 HCI 0,05
14 | NaxCOs 10,1 HCI 0,5 NaHCOs 5,000 | 100 25 9,7 H2SO4 | 0,25
15 | H3POq 10,3 NaOH | 0,25 K2COs 0,500 | 100 20 10,0 HCI 0,1
16 | HF 12,1 NaOH | 0,1 H2C204-2H,0 0,700 | 100 25 11,0 KOH | 0,2
17 | CH:COOH | 24,3 KOH 0,2 K2CO3 2,250 | 100 10 19,6 H2SO,4 | 0,075
18 | NH,OH 7,7 HCI 0,075 | NaOH 1,500 | 250 10 20,0 H2SO4 | 0,03
19 | HxSO4 10,7 NaOH | 0,03 Na,B4O7-10H,0 | 4,000 | 250 15 12,5 HCI 0,1
20 | NaH.PO4 15,2 KOH 0,1 NaHCOs 2,800 | 1000 | 25 7,5 HCI 0,1
21 | HCOOH 6,6 KOH 0,1 NaOH 3,300 | 1000 | 50 5,0 HCI 0,75
22 | NaxCOs 51 H.SOs | 0,75 H2C204-2H,0 0,750 | 500 50 19,8 KOH | 0,05
23 | H3POy 91 NaOH | 0,05 NaHCOs 1,000 | 250 25 9,8 HCI 0,1
24 | HF 10,05 | NaOH | 0,5 Na,B4O7-10H.0 | 1,500 | 200 25 111 HCI 0,075
25 | CH3COOH | 18,6 KOH 0,25 K2CO3 0,400 | 100 20 17,3 HCI 0,05
26 | NH4OH 19,6 HCI 0,2 NaHCOs 1,300 | 100 10 14,0 H.SO4 | 0,05
27 | HaSOq4 20,0 NaOH | 0,075 | NaOH 1,30 | 200 20 12,1 HCI 0,25
28 | NaH;PO4 12,5 KOH 0,03 Na,B4O7-:10H.0 | 1,250 | 250 20 24,3 HCI 0,02
29 | HCI 7,5 KOH 0,75 H2C204-2H,0 1,500 | 500 15 7,7 KOH | 0,075
30 | NaOH 50 HCI 0,05 K2COs 2,000 | 1000 | 25 10,7 H2SO4 | 0,03
31 | NH4OH 19,8 HCI 0,5 H2C204-2H,0 1,000 | 100 10 15,2 KOH | 0,075
32 | H2SO4 9,8 NaOH | 0,25 Na,B4O7-10H.0 | 1,800 | 200 10 6,6 HCI 0,05
33 | NaOH 11,1 HCI 0,1 K2CO3 4,900 | 250 20 51 H.SO4 | 0,5
34 | HCOOH 17,3 KOH 0,01 NaOH 2,150 | 200 15 91 H2S04 | 0,2
35 | NaxCOs 14,0 HCI 0,1 NaHCOs 1,05 | 100 15 10,05 H2SO,4 | 0,075

Jomamnee 3aganue Ne4 (OKUCIUTEILHO-BOCCTAHOBUTEILHOE PABHOBECHE).

1. Beruncanute OKUCIUTEIbHO-BOCCTAHOBUTEIIHHBIN IHoTCHOMAaJI CUCTCMBI,

coaepkaiii KoMmoHeHThl A, B u C CMOJISpHBIMHM KOHIICHTPALUSIMU,

HpI/IBeILéHHI)IMI/I B Ta6J'II/ILIC (B CJIydac IMyCThIX sSSYCCK KOMIIOHCHTOB B CUCTCMC

MEHbIIIE TPEX).

42




2. B pactBope ogHoBpemeHHOo HaxoasTcs uonbl D, E u F. [To Bennunnam

CTaHAAPTHBIX OKUCIIUTCIIbHO-BOCCTAHOBUTCIIBHBIX IIOTCHIINAJIOB OIIPCACIINTC, KAKHC

N3 HUX U B KAKOM IIOPAIOKE 6y,HYT OKHCJIATLCS JTHOO BOCCTaHABIMBATLCS HOHOM G.

B- | Kom-tA | C Kom-t B | C(B) Kom-t | C(C) HouD | HomE Hon F Hon G
T (A) C

1 | Ag 0,01 | Ag° TBEPI. Ti% BrOs MnOy o

2 AlF* 0,1 Al° TBEPI. Cl- I Co?* MnO.
3 H3AsOs | 0,05 | H* 0,001 | HAsO: | 0,1 NOs VO,* Mn#* Br

4 SO4* 0,01 | H* 0,1 S,0s> | 0,005 | Ag* AR Co* Cr

5 Ti® 0,25 | Ti* 0,01 S% MnOs* | NH4* BrOs
6 | VO?* 0,1 H* 0,001 |VvO* 0,01 MnO4 Fe 105 F

7 H3sPO4 0,05 | H* 0,1 HsPO; | 0,001 | Au®* ClOs BrOs I

8 Co* 0,1 Co* 0,5 S* Cr Co* NOz
9 HBrO 1 H* 0,001 | Br 0,01 AP MnO4 NOsz Cu*
10 | Hg* 0,5 Hg** 0,5 Fe I NO2 MnO4
11 | BrOs 0,02 | Br 0,01 OH- 0,1 Ti% Ag* ClOs I

12 | Cr* 0,01 |Cr* 1 VO,* MnO4 103 Cr

13 | I 0,05 | I 0,01 Co* MnOs* | NOs Br

14 | HBrO 0,25 | H* 0,5 Br 0,1 Cr NH4* MnO4* NOsz
15 | Pb* 0,01 | PR TBEP/L. ClOs AR MnO4 F

16 | HIO 0,05 | H* 0,1 I 0,1 Br MnOs# | §* NOsz
17 | BrOs 0,02 | H* 0,002 |HBrO |1 MnOs Mn?* VO,* F

18 | Cu* 0,05 | Cu* 0,03 Ag* BrOs 103 I

19 | 105 1 H* 0,001 | I 0<1 I Mn?* NO ClOs
20 | BrOs 0,5 H* 0,001 | Br 0<25 | I0s ClOs NOz Cr

21 | 105 0,1 I 0,1 OH" 0,1 NO» Fe Mn#* BrOs
22 | Cd* 0,05 |Cd° TBEP/I. AlF* Co* BrOs F

23 | Mn* 0,03 | Mn* 0,003 Br Cr Mn#* NOs
24 | Fe* 0,02 | Fe® TBEPI. Mn?* Fe Cr Pb**
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25 | HCIO 0,1 H* 0,01 Cr 0,001 | Ti* CIOs MnO* Cr

26 | MnOy 0,5 MnOs | 0,1 NH,* MnOs | S§* ClOs
27 | CIOy 0,01 | CI 0,01 OH 0,01 MnO.> | Ag* MnOy Br

28 | NOs 0,5 H* 0,2 HNO, |1 NH,* Co* Br MnOy
29 | Au* 0,01 | Au* 0,05 I Cr NOz BrOs
30 | CIOs 1 Cr 0,1 H* 0,5 Co* Ti* BrOs Br
31 | NOs 0,01 | H* 0,001 | NHs |1 Mn?2* Fe I MnOy
32 | CIOs 0,05 | CIOs 0,05 H* 0,1 MnOy4 Fe? NOs Cr

33 | Fe* 0,02 | Fe* 0,04 Ag* AR ClOs Cu*
34 | NOs 0,1 NO2 1 OH 0,001 | MnOs# | CI S* NO3z
35 | CIOs 0,05 | H* 0,1 Cr 0,25 103 ClOs MnOy Cr

Jomamnee 3aganue NeS (KommiiekcoodpasoBanue).

1. B xakom u3 n1Byx 0,1M pacTBOpOB, OAUH U3 KOTOPBIX COJIEPHKUT BEIIECTBO A, a

IPYroM BEIECTBO B, KOHLIEHTpanys HECBSI3aHHOTO B KOMIUIEKC METAJIJIa-

KoMITIeKcooOpasoBarens Oy et 6omnpie? Bo ckonbko pas?

2. PaccunTaiiTe KOHUEHTPALMIO HECBSI3aHHOTO B KOMIUIEKC METaJljla-

KOMIUIEKCOOOpa30oBaTelisi B pacTBOPE, MOTYYCHHOM MPHU CIIMBaHUU V1 MII pacTBOpa
BemiecTBa D ¢ konnenTparuei Ci, MoJib/11 U VopacTBopa Beliectsa E ¢

KoH1eHTparmeit Cy, MOJB/TI.

B- | B-Bo A B-sBo B B-BoD Vi, Cy, B-BoE Vs, C,,
T M M/1 ML M/1
1 | [Co(NHa3)s](NO3)s | Ks[Co(CN)e] Hg(NOs), | 100 0,3 NH; 200 3
2 | Naz[Cu(SCN)4] [Cu(NHa3)s](NO3)2 | Ni(NOs), | 50 0,02 | KCN 150 0,4
3 | Naz[TIBrg] K[TH4] AI(NOs); | 25 0,05 | NaF 25 0,5
4 | Ks[Bils] Nas[BiBre] Cu(NO3). | 500 0,6 NH; 1000 |6
5 | [Hg(NHs)4](NOz3)2 | K2[HgBr.] TI(NOs); | 1000 | 0,04 |KI 3000 | 0,8
6 | Na[AuCl4] K3[Au(SCN)e] Hg(NOz3)2 | 200 0,2 KBr 200 2
7 | K3[TIBrg] Na[TI(CH3COO)4] | Pd(NOs). | 500 0,09 | NaCl 1000 |3
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8 | Naz[Ni(CN)4] [Ni(NH3)6](NOs). | Bi(NOs)s | 250 | 0,08 |KI 750 |2
9 | [Ag(NH3):]JNO: | Nas[Agld] Co(NOs)s [500 [0,1 | NHs 500 |1
10 | [Zn(NH3)6](NO3)2 | Nas[Zn(C204)s] AI(NO3); | 100 | 0,06 | NaC:0q4 200 | 0,6
11 | Nay[HgBr4] Ka[Hgl4] TI(NOs); | 100 | 0,004 | KCN 300 |0,04
12 | K2[PdBra] Nas[PdCls] Hg(NOs); | 25 001 |KI 25 1
13 | Na[Tll4] Ks[TI(S203)4] Zr(NOs)s | 500 | 0,009 | NaF 1000 | 0,9
14 | K[AI(SCN),] Nas[AlFe] Ni(NO3), | 50 0,04 |Na,C.,O. |150 |04
15 | Naz[Hg(SeOs)-] Ka[Hg(SOs)s] Cd(NO3). | 200 | 0,05 |KI 200 |1
16 | K4[Cd(S203)s] Naz[Cdl4] Hg(NOs). | 500 | 0,006 | NaSCN 1000 | 0,6
17 | Na[Au(CN)4] Ka[AU(SCN)e] Ga(NOs); | 1000 | 0,08 | NaF 3000 |2
18 | Nas[Ni(C204)s] [Ni(NH3)s](NO3)2 | Zn(NOs), | 200 | 0,02 | NaxCy04 200 |04
19 | Nas[Hg(S203)s] | Ko[Hg(CN)4] TI(NOs)s | 200 | 0,03 | CHsCOOK | 400 |0,3
20 | K5[Hg(SCN)4] Naz[Hg(NO,)4] Cd(NOs); [ 100 [0,01 |KCN 300 |01
21 | K[TICls] Na[TI(CN).] Hg(NOs), | 100 | 0,04 | NazSeOs 100 |04
22 | Ky[PtBr,] K2[PtCla] AU(NOs); | 50 0,03 | NaSCN 100 |6
23 | Nay[HgCl4] [Hg(NHs)s](NO3), | Co(NOs)s | 50 01 |KCN 150 |1
24 | K3[AlFe] Nas[Al(C20.)3] AI(NO3); | 250 | 0,002 | NaSCN 250 |02
25 | K3[Ni(CN)4] Nas[Ni(C204)s] Sc(NOs); | 500 | 0,006 | NaF 1000 | 0,3
26 | Ko[Cdl4] Naz[Cd(CN)4] Hg(NOs). | 1000 | 0,04 | NazSOs 3000 |2
27 | Na2[Hg(CN)4] K2[HgCl4] TI(NOs)s | 500 | 0,06 | NaCl 500 |1
28 | K[AUCl4] Na[AUu(CN)4] Ni(NOs). | 250 | 0,009 | NHs 500 |3
29 | K[TI(CH3COO)4] | Na[TICIs] Bi(NOs); | 200 | 0,08 |KBr 600 |08
30 | Ks[Ga(OH)e] Naz[GaFs] Hg(NOs), | 100 [ 0,02 | NaCl 100 | 0,2
31 | Nas[Hg(SO3)s] Ke[Hg(S203)4] Pd(NOs); | 50 0,09 | KBr 100 |09
32 | Ko[Cd(CN)4] Nas[Cd(S203)s] Zn(NOs), | 25 0,02 | NHs 75 0,2
33 | K3[AI(C204)3] Na[AI(SCN)J] TI(NOs)s | 100 |02 |KBr 100 |2
34 | Nas[TI(S;03)4] K[TI(CN),] Hg(NOs), | 100 [0,06 | KCN 200 0,6
35 | Naz[Hgl4] K2[Hg(Se0s),] Cu(NOs), | 250 0,04 | NaSCN 750 1
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1. PactBopuMocTsb BemecTBa A coctapiseT S 1/100mi1. Mcxoas u3 aToro,
paccuuTanTe KOHCTAHTY PACTBOPUMOCTH JAHHOM COJIH.

Jomamnee 3aganne Ne6 (I'eTeporeHHoe paBHOBecHe).

2. CMmemmanu paBHble 00BEMBI pacTBOPOB BellecTBa B ¢ koHuenTparueit C1 Mouib/1

u BemiecTBa D ¢ koHneHTpanueit C, MoJb/11. Berunciaure koHmeHTparuio nona E B

MOJIy4YeHHOM PacTBODE.

B- | B-Bo A S, /100mn1 | B-so B Cy, B-so D Cy, Hon E
T MOJIB/JT MOJIB/JT

1 | AgNO; 0,340 Bi(NOs3)3 0,01 KI 0,1 Bi®
2 | Ba(BrOs),’H.O | 0,66 Zr(NO3)4 0,05 NasPO4 0,5 Zr
3 | Ca(lI03)2-6H.0 0,25 Ba(NO3): 0,001 Na2C204 0,1 Ba*
4 | HgCl 2-10* Pb(NO3). 0,02 Na2S 0,1 Pb?*
5 | PbBr: 0,85 AgNO3 0,1 KBr 0,5 Ag*
6 | KIO4 0,42 Ca(NOs). 0,05 NasPO4 0,25 Ca*
7 | Li2CO3 1,33 Sr(NOs)2 0,03 Na2SO4 0,1 Sr*
8 | CaCOs 6,5-107 Ni(NOs)2 0,01 K2CO3 0,5 Ni%*
9 | CuCl 1,52 Hg2(NOs)2 0,01 NaCl 0,1 Hg.?*
10 | Hg2SO4 0,04 AgNO3 0,2 K2CrO4 1 Ag*
11 | Co(103)2-2H20 0,45 Co(NOs3)3 0,1 Na2C204 1 Co*
12 | Ba(OH). 8H20 3,89 Pb(NO3). 0,005 KBr 0,05 Pb?*
13 | CaHPO4-2H.0 0,0136 Ba(NOs): 0,01 NasPO4 0,1 Ba?
14 | K,SiFs 0,16 Ca(NOs)2 0,005 K2CO3 0,1 Ca*
15 | PbCl; 0,99 AgNOs 0,1 KBrOs 0,5 Ag*
16 | Zn(10s),:2H20 0,86 CuNOs3 0,04 Kl 0,5 Cu*
17 | Ag2SO4 0,79 Mg(NO3): 0,05 NaF 0,25 Mg?
18 | Snl; 1,00 Cd(NO3). 0,03 NaxS 0,1 Cd*
19 | BaSiFs 2,1-107 Ba(NO3): 0,01 K2CrO4 0,05 Ba?
20 | CaS04-2H20 0,2036 Cu(NOs)2 0,01 Na2S 0,05 Cu®
21 | Ca(OH): 0,165 AgNO3 0,2 K2Cr.07 1 Ag*
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22 | Pbl; 0,068 Ca(NOs), 0,005 NaC:04 | 0,05 Ca?*
23 | (NH4)2Se0, 1,22 Pb(NO3); 0,01 KI 0.1 Pb?*
24 | BaSO4 2,4-10% Ca(NOs) 0,005 Na;SO, | 0,1 Ca?*
25 | Sr(OH),-8H,0 | 0,81 Ba(NOs) 0.1 K2COs 05 BaZ*
26 | TICI 0,33 CuNOs 0,04 NazS 1 cu’
27 | Co(NOs), 0,40 Ni(NO3): 0,01 Na:C;0s |05 NiZ*
28 | NasSiFs 0,73 Ca(NOs), 0,05 NaF 0.2 Ca?*
29 | RbCIO, 1,0 AgNO; 0,001 NasPO;, | 0,01 Ag*
30 | CaSOs-2H,0 43-10° CuNOs 0,02 KBr 0,1 cu’
31 | PbSO, 4,1-10° Pb(NO3); 0.1 K.Cro, |05 Pb?*
32 | KReO, 1,00 Fe(NOs), 0,05 NaS 1 Fe?*
33 | CsCIO, 1,6 Cd(NO3), 0,03 Na;C;0s | 0,1 Cd?*
34 | LiF 0,27 Ba(NO3); 0,03 Na:SOs | 0,1 BaZ*
35 | HgBr; 0,55 AgNO; 0,01 KI 0,05 Ag*

Jomamnee 3aganue Ne7 (OnTuyeckue METOAbI AHAIN3A).

1. Beruucnute, kakasi Macca Bemiectsa B cogepxxurcs B 00béme V1 M1, eciu
ONITUYECKas TUIOTHOCTh, U3MEPEHHAs I JaHHOTO PacTBOpa B KIOBETE C ATUHON L
cM, cocTaBisieT A (MOJISIpHBIN KOA((UIIMEHT MOTJIOMICHUS Il JAHHBIX yCIOBUN
U3MEPEHHUSI COCTABIISIET €).

2. Jlnsa onpenienieHus: CoOAEp KaHUsl HUKENS METOA0M 100aBOK HABECKY CTaJlM Maccoi
M1 T pacTBOPHWIIK U 00BEM JOBEIH 10 V2 M1, 0OTOOpaIH JBE OJMHAKOBBIC aJTUKBOTHI
00bEMOM V3 MIT B IBE€ MEpHBIE KOJI0BI 00bEMOM Ha V4 MI1. B oHy B3 HUX 100aBUIN
V5 MJT CTaHZIapTHOTO PacTBOpA HUKENS ¢ KOHIeHTpamuen C; Mr/1, 3aTeM B 00e —
PacTBOpP TUMETUITIIMOKCUMA (B PE3YJIbTATe YEro PACTBOP B KOJIOAX MPUOOPEN
KPaCHYIO OKpacKy) U JOBEJIM pacTBOP B 00EUX KOJI0axX 10 METKHU. MI3mepeHHbIe
ONTHYECKHUE TUIOTHOCTH PACTBOPOB COCTABUIIN Ax M Ax:y05. BBIYUCITHTE MaCCOBYIO
JIOJTF0 HUKEJIS B CTAJIH.

Cu,

B-t B-so B Vi | Lyem A € mi, T V3 V3 \"/ mr/ Ax Axin06

1 Ka[Fe(CN)s] 100 2,0 0,61 | 3050 |0,3785 | 100 1 100 | 1 4 051 | 0,74
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2 K4Cr207 50 | 3,0 | 028 | 4667 | 04444 | 200 | 2,5 | 50 10 | 038 | 061
3 | [Cu(NH2)(OH), | 25 | 1,0 | 0,11 | 3667 |0,4000 | 100 | 1 | 50 20 | 044 | 059
4 KMnOs 100 | 20 | 099 12537 02941 | 250 | 2 | 200 5 | 019 | 030
5 | KJCo(SCN)] |[250 | 05 | 032 12080 0,3636 | 500 | 2,5 | 250 2 | 032 | 052
6 CuSOx 200 | 0,25 | 0,50 | 3333 | 0,8000 | 500 | 2,5 | 200 5 | 040 | 0,60
7 | INi(NHs)s](OH), | 50 | 1,0 | 046 | 6571 | 0,3448 | 100 | 05 | 50 7 | 052 | 066
8 CucCl, 500 | 50 | 0,33 | 825 |1,0000 | 500 | 1 | 25 15 | 0,39 | 059
9 Ks[Fe(SCN)s] | 250 | 2,0 | 0,44 | 2444 [1,3333 | 100 | 05 | 25 20 | 063 | 083
10 KoCrOs 100 | 30 | 055 | 1833 | 02857 | 250 | 1 | 50 30 | 027 | 042
11 Ks[Fe(CN)s] | 200 | 05 | 078 14218 01220 | 250 | 2 | 100 1 | 028 | 043
12 Ni(NO3); 150 | 1,0 | 0,30 | 2500 |0,2778 | 200 | 1,5 | 100 2 | 051 | 0,75
13 FeCls 100 | 1,0 | 0,24 | 1846 |0,2381 | 100 | 1,5 | 50 3 | 035 | 050
14 Cr(NOs)s 50 | 20 | 025 | 893 |0,739 | 100 | 25 | 250 5 | 036 | 051
15 Co(NOs), 25 | 05 | 046 | 6133 | 0,3846 | 100 | 2 | 200 10 | 037 | 057
16 | NajfFe(CN)] | 100 | 0,25 | 0551 | 1275 |0,3077 | 100 | 2,5 | 200 4 | 022 | 033
17 NazCr,0; 250 | 1,0 | 0,75 | 4412 | 0,3846 | 100 | 1 | 200 20 | 035 | 052
18 | [Cu(NHs)4(NOz); | 200 | 50 | 0,36 | 400 |0,3704 | 250 | 1 | 100 25 | 037 | 0,50
19 NaMnOx 50 | 20 | 080 | 2105 | 02222 | 250 | 1,5 | 50 20 | 0,19 | 0,29
20 | NajCo(SCN)s] | 500 | 30 | 0,09 | 150 |0,4000 | 100 | 2,5 | 100 4 | 032 | 045
21 Cu(NO3)2 250 | 05 | 0,10 | 952 |2,0000 | 100 | 1 | 200 3 | 033 | 049
22 | [Ni(NHa)e](NOs), | 100 | 1,0 | 0,25 | 1136 | 0,5000 | 500 | 2,5 | 250 25 | 047 | 063
23 | [Cu(NHCl, | 200 | 2,0 | 050 | 1087 | 0,3077 | 250 | 2,5 | 100 5 | 050 | 0,65
24 | Nas[Fe(SCN)s] | 100 | 30 | 055 | 764 |0,0889 | 200 | 2,5 | 200 10 | 064 | 081
25 NazCrO, 50 | 1,0 | 0,89 | 3560 | 0,2083 | 100 | 2 | 100 10 | 031 | 047
26 | Nas[Fe(CN)] | 25 | 20 | 037 | 712 | 02703 | 100 | 1 | 50 20 | 048 | 0,64
27 NiCl; 100 | 05 | 056 | 4148 |0,1613 | 200 | 2 | 50 5 | 043 | 052
28 Fe(NO3)s 250 | 0,25 | 0,45 | 6429 | 0,515 | 250 | 2 | 100 2 | 033 | 043
29 CrCls 200 | 1,0 | 0,60 | 2069 |0,3030 | 500 | 1,5 | 50 5 | 023 | 033
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30 CoCl, 50 | 50 [ 066 | 440 [0,3636 | 100 | 2,5 | 100 7 | 040 | 052
31 Lis[Fe(CN)s] | 500 | 2,0 | 038 | 613 [1,6667 | 100 | 1 | 200 15 | 021 | 0,39
32 Li2CrOxs 250 | 30 | 032 | 333 [05882 [200| 1 | 100 20 | 025 | 040
33 | [Ni(NHs)g]Cl. | 1200 | 05 | 041 | 2485 [0,2632 | 250 | 2 | 100 30 | 037 | 055
34 LizCr207 200 | 1,0 | 045 | 1324 [0,3333 | 200 | 15 | 50 1 | 046 | 064
35 | Lis[Fe(SCN)s] | 150 | 0,25 | 0,29 | 3314 [0,2667 | 100 | 1,5 | 200 5 | 055 | 080

Kpurepuu oueHky 3HaHMH YMEHUH U HABBIKOB NPH TEeKyILUI el

NpoBepKe
|.  Oyenka ycmmuvix omeemoa:
OrMmerka "OT1an4yHo"

1. /laH noJIHBII U MPAaBUJIbHBINA OTBET HA OCHOBE U3YUEHHBIX TEOPHUH.

2. Marepuai MoHST U U3y4EH.

3. Marepuan W3JI0KEH B ONPEIEIIEHHON JIOTHYECKOMN

MOCJIEIOBATEIbHOCTH, TUTEPATYPHBIM SI3bIKOM.
4. OTBeT caMOCTOSTEIbHbIN.
OtMmeTka "Xopomo"
1, 2, 3, 4 — aganmoruudo ormetke "OtTianyHo".
5. Jomyimiensl  2-3  HeCylIeCTBEHHbIE OMIMOKH, HCIpPaBICHHbIE 10
TpeOOBAHMIO YUUTENsl, HA0II0Janach "IEpPOXOBATOCTh" B M3JI0KEHUHN MaTeprara.
OrMeTka "' Y10BJIETBOPUTEIBLHO'"
1. VYueOHblil MaTepual, B OCHOBHOM, H3JIOKE€H IOJIHO, HO TPU HTOM

JIOTyIIEHBI 1-2 CyliecTBEHHbIE OMMOKH (HalpuMep, HEyMEHUE MPUMEHSATh 3aKOHbBI U
TEOPUU K OOBSICHEHUIO HOBBIX (PaKTOB).

2. OTBET HEMOJIHBIN, XOTS ¥ COOTBETCTBYET TPEOYEMOi TITyOrHE, IIOCTPOCH
HECBS3HO.

Ormerka "HeynoB/ieTBopuTebHO"

1. Hes3nanue unm HenmoHuMaHue OOJibllIel MM HanboJjee CyIeCTBEHHOMN
4acTH y4yeOHOro MaTtepuarna.

2. JloTyIIieHbI CYIIIECTBEHHBIE OMUOKH, KOTOPhIE HE UCTIPABIISIOTCS MTOCIHE
YTOUHSIONINX BOMIPOCOB, MAaTEPHUAIT U3JI0KEH HECBSZHO.

1. Oyenka nucbmennvix pabom.

OreHnBarOTCSl OTUETHI IO J1aOOPATOPHBIM paboTaM.

OrMmerka "OT1anuno'
1. B tekcre otyéTa HET OMIMOOK.
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2. Xoa opopmiteHHsT OTYETA PAITMOHATBHBIMN.

3. OmrcaHbl BCe OCHOBHBIC CTAauU PabOThI U KOPPEKTHO MPOU3BEICHBI
BBIYUCIICHUS PE3YyJIbTATOB.
4, Jlomy1iieHbl OITMOKY 110 HEBHUMATEIIBHOCTH (OTOBOPKH, OTTUCKH).
OtmeTka "Xopomo"
1. CylecTBEHHBIX OITMOOK HET.
2. Jomyuiens! 1-2 HecylecTBeHHbIE OITMOKM UM HETIOIHOE 00bsICHEHUE,

HEYCTKO OIMMCAHbI OTJCIbHBIC CTATUU PaOOTHI.
Ot1meTtka "Y10BJI€TBOPUTEIBLHO"

1. JlomytiieHo He 60J1ee 0THOM CYIIEeCTBEHHOM ONMTUOKH, 3aMCH HETOJTHBI,
HETOYHOCTH.
2. Boruucienus pe3yabTaToB BHIOIHEHBI C OITHOKAMU B MAaTEMATUYECKUX
pacyerax.
OrMmeTka "HeynoBjieTBopurtesibHoO"
1. OdopmiieHne OCyIIeCTBIEHO TOIBKO C TOMOIIBIO YUUTEIS.
2. JIOTIyIIIEHBI CYIIECTBEHHBIC OIITHOKH.

3. Breraucnenus PE3YyJIbTATOB BLIIIOJIHCHBI HEBCPHO.
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MHWHHCTEPCTBO OFPA3OBAHUSA 1 HAYKU POCCUIMCKON ®EJIEPAITAN
denepanbHOE rOCYJapCTBEHHOE ABTOHOMHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIIETO0 0Opa3oBaHUs
«/labHeBOCTOYHBIN (eepaibHbII YHUBEPCUTET)

(IBOY)

IIKOJIA ECTECTBEHHBIX HAYK

METOANUYECKHUE YKA3AHUA

M0 JUCHMIUIUHE AHAJIMTHYECKAS] XUMMS
Hanpasienue noarorosku 05.03.06 Ixos10rus ¥ Npupoa0NoJIb30BaHHe
Hpoduab «Ixoja0rus»

®dopMa NMOATOTOBKH OYHAS

BaaaguBocTok
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1. Nonnbie paBHOBecHs B pacTBopax. CripaBouHbIe TaONHIp! : yaeOHoe rocodre / P. H.
3onotaps, J1. Y. Cokornoa ; JaibHEBOCTOUHBIN TOCYAapCTBEHHBIN YHUBEpCUTET, THCTUTYT
XVMWAH Y TIPYKJIATHOMN KOJIOTHH.

3arnaBue Honnsble paBHOBecH B pacTBopax. CripaBo4YHbIE
Tabnuiel : yauebHoe nmocodue / P. H. 3omotaps, JI. U.
Cokouosa ; J{albHEBOCTOYHBINA TOCY1APCTBEHHBIN
YHUBEPCUTET, THCTUTYT XUMUHU U PUKIATHON
DKOJIOTUH.

MecTo my0auxkanuu BnanuBocTtok : M31-Bo JlanbHEBOCTOUYHOTO
yHuBepcureta, 2005.

HN3parean N31-Bo [JanbHEBOCTOYHOTO YHUBEPCUTETA
TI'ox 2005.
du3nyeckoe onucanue /8 cC.

http://lib.dvfu.ru:8080/lib/item?id=chamo:237183&theme=FEFU

MeTtonp! HiaeHTU(hHUKAITKA HOHOB B pacTBOpax : yueOHOE OCOOME JIs XMMUYECKOTO
(akynbTera HCTUTYTa XMMKK 1 TTpUKIiaiHoM skomoruu / P. H. 3onotaps ; J{ambHeBoCTOUHBIIM
TOCYJIAPCTBEHHBI YHUBEPCUTET, IHCTUTYT XMUMUH 1 TIPUKIIATHOM SKOJIOTHH.

3arnaBue MeTonbl HACHTH(PUKALIMA HOHOB B PACTBOPAX : y4EOHOE
nocodue i1 xuMuyeckoro (akynprera MHcTUTYTA
XUMUU U npukiaanou sxonoruu / P. H. 3onotaps ;
JaJIbHEBOCTOUYHBIN TOCYJJApCTBEHHBI YHUBEPCUTET,
NHCTUTYT XMMHH U IPUKJIATHON YKOJIOTHUH.

MecTo myOauKanuu BnanuBoctok : M31-Bo /JlanbHEBOCTOUYHOTO
yHuBepcurteTa, 2005.

N3narensn N31-B0 J[aIbHEBOCTOYHOIO YHUBEPCUTETA
I'on 2005.
PDu3nyeckoe ONUcaHue 89

http://lib.dvfu.ru:8080/lib/item?id=chamo:231955&theme=FEFU
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http://lib.dvfu.ru:8080/lib/item?id=chamo:237183&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:231955&theme=FEFU

Anammraeckas xumust. CHBUKO-XUMUAYECKUE METO/IbI aHam3a. [ [paktudeckoe
PYKOBOJICTBO : Y9EOHO-METOIMIECKOE TTOCOOHE TSt XMMUIecKoro (akymsrera /. M.
Mapununna, E. ®. Panaes, H. I'. Xy33sroBa.

3ariiaBue AHanutnyeckas XxuMusa. PU3HKO-XUMUYECKUE METObI
aHanu3za. [IpakTruueckoe pykoBOCTBO : y4eOHO-
METOMYECKOE TOCOOME ISl XUMUYECKOro (haKkyabTeTa /
I'. 1. Mapununa, E. ®. Papaes, H. I'. Xy33sT0BA.

MecTo my0auxkanuu BnanuBocTtok : M31-Bo JlanbHEBOCTOUYHOTO
yHuBepcurteta, 2004.

HN3parean N31-Bo [JanbHEBOCTOYHOTO YHUBEPCUTETA
TI'ox 2004.
du3nyeckoe onucanue 56 C.

http://lib.dvfu.ru:8080/lib/item?id=chamo:6426&theme=FEFU
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