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1.HIEJb U 3ATAYU OCBOEHUSA ANCHUIIJIMHBI

Hean npenoxaBanus AV CHUNIIHHBI

OOyueHue CTYICHTOB TEOPETHUYECCKUM M IMPAKTUYCCKUM OCHOBAM XHUMHUYECKUX, (PHU3UKO-
XUMHUYECKUX U (U3NUYECKUX METOIO0B KOJIMUYECTBEHHOTO aHaan3a U UJICHTU(UKAIIUU BEIIECTB.

3agauu M3yyeHus: TUCHUIIMHBI

1. OOyuuTh CTYIEHTOB TEOPETHUYECKHUM acleKTaM COBPEMEHHOH aHaJUTHYeCKOM
XMMHH, OCHOBAHHBIC HA 3aKOHOMEPHOCTSIX KHUCIOTHO-OCHOBHBIX, T€T€POTC€HHBIX, OKUCIUTEIHHO-
BOCCTaHOBUTEJIbHBIX PEAKIMA U PEAKINI KOMILIEKCOOOpa30BaHuUs;

2. CdopmupoBarh HaBBIKM KaueCTBEHHOTO aHANM3a CIIOXHOTO, MHOTOKOMIIOHEHTHOTO
XUMHYECKOTO BEIECTBA, MPOBEICHHBIN ¢ yUeTOM XMMHUYECKUX CBOMCTB 3TOrO BEIIECTBA;

3. OOy4nTh KOJTMYECTBEHHOMY AaHAJIN3Y XHWMHUYECKOTO BEIIECTBA, MPOBEICHHBIA C
MCIIOJIb30BaHMEM METOJIOB IPABUMETPUYECKOTO U THTPUMETPUUYECKOTO aHAJIN3A;

4, OOyunuTh COBpEeMEHHBIM  (U3HKO-XUMHUYECKUM  METO/aM, OCHOBaHHBIM Ha
ONTUYECKUX, ITCKTPOXUMUUYECKUX U JPYTUX (PU3NUECKUX CBONCTBAX BEIIECTB;

5. OOy4uTh CTYICHTOB MpPaBUIIaM TEXHHKH O€30MACHOCTH MPHU padboTe ¢ 1abopaTopHO

nocyaoi u mnpuOopamMu, TPUBUTH HABBIKM BBITIOJIHECHUS aHAJIM30B; CTHMY/JIHPOBATh Y4EeOHO-
HCCJIEI0BATENBCKYIO padboTy;

6. BbipaboTarte y CTYICHTOB CIIOCOOHOCTh TPUMEHSTH MOJYYCHHBIC 3HAHHS IPH
U3YYEHUU TOCIHEAYIOUIMX KypcOB M JAMCUMIUIMH, a TakXke B CBOeH MpodeccrnoHanbHOI
NEeSITeIIbHOCTH.

2. MECTO JUCIHMUILIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM ITPOI'PAMMBI

JucuuiimHa «AHaTUTHYeCKass XUMHS ¥ (PU3UKO-XUMUYICCKAE METOJIbI aHATTN3a» SBISICTCS
COCTaBHOWM 4YacThlO0 pazliena, (OPMHUPYEMOTrO YYacTHHKaAMH OOpa30BaTelbHBIX OTHOIICHHH U
SIBJISICTCSI OCHOBHBIM KOMIIOHEHTOM MOAYJSI «XUMHUsI». Y4eOHOro riaHa 1o HarpasieHuto 44.03.05.
[Tenarornueckoe oopazoBanue (¢ AByMs IpOGUIIMU TOATOTOBKH).

[IpenogaBanre aHAIUTUYCCKOW XHUMHH W (PU3UKO-XMMHYECKHX METOJOB aHaIM3a
0a3upyeTcsi Ha Kypcax oOOlIe W HEOPraHMYeCKOH XHMMHHU, TaK KaK HM3Y4aeTcsl MOCIe ITHUX
JICITUTLUIVH.

JlaHHasi TUCUUIUIMHA SIBIIsIETCS 0a30BOM YaCThIO UIS M3YYCHHs TOCIEAYIOUINX TUCIUILINH
€CTECTBEHHOHAYYHOTO ITUKJIA: OPTraHWYECKask XHUMHsI, OMOXUMHSI, (PU3HUecKast U KOJUTOUTHAS XUMHUSI.

3. PE3VJIBTATBI OCBOEHUSA AUCIHUIIJINHBbI
[Iponiecc m3y4yeHuss NUCUMIUIMHBI HalpaBieH Ha (OPMUPOBAHUE U PA3BUTHE CIEAYIOIINX
KOMIIETEHIIUN:

YK1. Cnocoben NVYK 1.1. 3HaeT OCHOBHbIE HCTOYHUKHU M METOJIbI TOMCKA
OCYILECTBIIAT MOUCK, | MHPOPMAIMH, HEOOXOIAUMOH /IS pellieH I TOCTABJICHHbIX 3a1a4
kputnyeckui ananmus | YK 1.2. YMmeeT ocymiecTBisTh MOMCK HHGOOpMALIAN JIIIS

U CUHTE3 pELIEeHNs TOCTaBJICHHBIX 33Ja4, IPUMEHATh METObI
nHpopmanuu, KPUTHUYECKOTO aHaJIM3a U CUHTE3a MH(pOopMaluu

IIPUMEHSATH NVYK 1.3. I'paMOTHO, TIOTUYHO, apryMEHTUPOBaHHO (popMUpYyeET
CHUCTEMHBIN TOAXO COOCTBEHHEIE CYXKICHUS U OLCHKHU; OTINYAeT q)aKTLI OT MHEHUH,
AJLL pCIICHMA WHTEPNPETAUUNA U OLEHOK; IPUMEHSIET METOAbI CHCTEMHOIO
MTOCTABJICHHBIX 337a4 | MOAXOJA IS PEIICHMs OCTABJICHHBIX 33,]1a4

OIIK-8. Cnocoben HOIIK 8.1. 3naet ucroputo, TEOPUIO, 3aKOHOMEPHOCTH U
OCYILECTBIIATH MPUHIUIIBI TOCTPOSHUS U (PYHKIITMOHUPOBAHUS
MEJarorn4ecKyro 00pa30BaTeIbHOI0 IpoIecca, poiib U MECTO O0OpPa30BaHUS B
JEeATEIbHOCTh Ha KHU3HH YeJIOBEeKa U 001IecTBa




OCHOBE CHEIUaTbHbIX
Hay4YHbIX 3HAHUU

NOIIK 8.2. YmeeT ncnonb30BaTb COBPEMEHHBIE HAYUHBIE 3HAHUS
TICUXOJIOTO-TIEITaTOTMIECKOTO U TMIPEAMETHOTO (TTPO(HIIBHOTO)
COZIeprKaHUs JUIsl OpraHn3aluy Y4eOHO! 1 BHEYy4eOHOM
JEATEILHOCTH B CHCTEME OCHOBHOTO U JIOTIOJTHUTEIILHOTO
oOpa3oBaHwUsl IeTei

HOIIK 8.3. [ToaroToBjieH K MPUMEHEHHUIO CHIEIUATIBHBIX
Hay4YHBIX 3HAHUH JJI OCYIIECTBIICHUS 11€1arOrHYeCKOM
JeATEILHOCTH (TIPOEKTHOM, yueOHO-UCCIIEA0BATEIbCKOM,
UTPOBOI1, XyI0KECTBEHHO-3CTETUYECKOM, (PU3KYIBTYPHOH,
JIOCYTOBOM U JIP.) C y4E€TOM BO3MOXKHOCTEH 00pa3oBaTeIbHOM
OpraHu3ally, MECTa )KUTEJIbCTBA U UCTOPUKO-KYJIBTYPHOTO
cBO€00Opa3us peruoHa

ITK-3 — ciocoben
PUMEHSTh
MPpECAMCTHBIC 3HAHUA
[pU peau3aiun
00pa3oBaTeIbHOTO
nporecca

3.1. 3HaeT 3aKOHOMEPHOCTH, IPUHLIUIIBI U YPOBHU
(OpMUPOBAHUS U peaIN3alK COEPKAHUSI 00pa30BaHus;
CTPYKTYPY, COCTaB U JUAAKTUYECKUE €AUHULIBI CONEPKAHUS
IIKOJIbHBIX NPEMETOB: ...

3.2. YMeeT ocylecTBIATh 0TO0p y4EOHOT0 COEp KaHUS ISl
peanu3anuy B pa3IMyHbIX pOopMax 0Oy4eHHUsI B COOTBETCTBUU C
TUTAaKTHYECKAMU TETISIMHU U BO3PACTHBIMH OCOOCHHOCTSIMU
00yJarommxcs

3.3. BnageeT npeaMeTHBIM COAEpKaHUEeM; YMEHUSIMU 0TOOpa
BapHUaTHBHOTO COJICPKAHUS C YUETOM B3aUMOCBS3H YPOUHOM U
BHEYPOUHOI (HhopM 0OyueHUs

[IK-6 Crnocoben
OPUEHTHUPOBATHCS B
BOIIpOCax OHMOJIOTHH H
XHUMHH Ha
COBPEMEHHOM YPOBHE
Pa3BUTHS HAYUHBIX
HaIpaBJICHUN B
JAHHEBIX 00J1aCTIX

HIIK 6.1. 3naer:

o0111e OHATHUS, TEOPUH, TIPABUIIA, 3aKOHBI, 3aKOHOMEPHOCTH
MPEAMETHBIX 001aCTeit OMOIOTHS U XMMHUS; 3aKOHOMEPHOCTH
Pa3BUTHSL OPTaHUYECKOTO MUDA;

OCHOBHBIC IPUHIIAITHI TEXHOJIOTHYECKHUX MPOIIECCOB XUMHUYECKUX
MIPOU3BOJICTB M CIIOCOOEH MCIOJIb30BATh MOJIYYCHHBIC 3HAHUS B
npodeccuoHaNbHON ASSITETbHOCTH

HIIK 6.2. Ymeer:

OOBSICHATH XUMUYECKUE OCHOBBI OMOJIOTUYECKUX MPOIIECCOB U
@HSHOHOFH‘IGCKI/IC MEXAaHU3MBI pa6OTI)I pa3J'H/I‘~IHI>IX CUCTEM U
OpraHOB PACTEHUM, )KUBOTHBIX U YEJIOBEKA; OPUEHTUPOBATHCA B
BOHpOCZlX 6I/IOXI/IMI/I‘I€CKOFO CINHCTBA OpFaHI/I‘-ICCKOFO ana.

HIIK 6.3. Bianeer:

KJIACCUUYCCKUMHU U COBpeMCHHBIMI/I METOAAaMHN U MECTOINUYCCKUMU
MprUeMaMy OpTaHU3aIluU U MMPOBEEHUS J1a0OPATOPHBIX,
3KCHepI/IM€HTaJ'H>HBIX U TTOJICBBIX I/ICCJ'ICI[OBaHI/Iﬁ B HpG]lMCTHI)IX
001acTAX OMOJIOTHSA Y XMMUS.

B PE3YILTATE OCBOCHUA JUCHUIIJIMHBI CTYACHT JOJIKCH

3HAThb:

—COBPEMEHHBIE NPEACTABICHUS O METO/IaX M TEXHUKE BBINOJHEHUS KAYECTBEHHOTO aHaJIM3a
Y METOJaX KOJIMYECTBEHHOTO AHAJIN3A;

—nabopaTopHoe O000pyIOBaHME M TEXHUKY BBINOIHEHUS OTAEIbHBIX ONepanuil Momy-
MUKPOMETOIOM;

—TPUHIIMITBI AaHATUTHYECKON KiTacCU(UKAIIMN KAaTHOHOB U AHMOHOB, OOIIYIO XapaKTEPUCTHKY
KAaTUOHOB KaXJI0M aHAJUTUYECKOU IPYIIIIBI U YaCTHBIE PEAKLIUHA KATUOHOB U AHUOHOB;

—MpaBuia paboThl B J1aOOPATOPUM KOJIMYECTBEHHOTO aHalM3a, AHAJIMTUYECKHE BEChl U
[IpaBUJjia B3BCIIMBAHUSA HA HUX;



—CYIIHOCTb TPaBUMETPUYECKOTO (BECOBOIO) METO/a W €ro IpUMEHEHHE, JIabOpaTOPHYIO
HOCYAY ISl TPAaBUMETPUYECKOTO aHAIIN3A;

—CYIIHOCTbh TUTPUMETPUYECKOTO METOJa aHaIM3a U KIACCU(PUKALMIO €0 METOAOB: METO[
KHCJIOTHO-OCHOBHOT'O TUTPOBAHUS, METOJ OKHCIUTEIbHO-BOCCTAHOBUTEIBHOTO TUTPOBAHMSI, METO]
OCAKICHUS U KOMILJIEKCOOOPa30BaHMsI;

—M3MEPUTENBHYIO IIOCYy U €€ Ha3HaueHHUE;

—CrnocoObl  BBIPAKEHMs KOHLEHTpAllMM B TUTPUMETPUUECKOM METOAE aHaiM3a |
IIPUTOTOBJIEHUE CTAHAPTHBIX PACTBOPOB;

—TpaBUJIa OXPaHbl TPYyIa U TEXHUKHU O€30MaCHOCTH MPH padoTe ¢ XUMUYECKUMH BEIIECTBAMHU
B J1a0OpaTOpUM, METOABI IPOTUBONOKAPHOM 3aIIUTHI IPU padOTE ¢ HUMH, Ha3HAYEHHUE PA3IUYHBIX
nprOOpOB U MpaBuiia paboTHl C HUMH,

—TOKCHKOJIOTHIO OTAEJBHBIX XHMHYECKUX BELIECTB U MPOOJIEMBl 3aIUUTHI OKPYKAIOIIEH
Cpelbl, CBI3aHHBIE C UX UCIIOJIb30BAHUEM;

yMeThb:

—XapaKTepU30BaTb XUMHUYECKUE CBOMCTBA KATMOHOB IIECTH AaHAJUTUYECKUX TPYIII,
IIOKa3bIBaTh METOJUKY IIPOBE/ICHHS XapaKTePHBIX peakliii KaTHOHOB B J1a00OpaTOpHH;

—MPOBOJIUTH aHAJIM3 CMECH KaTHOHOB BCEX aHATMTUYECKHUX TPYI;

—XapaKTepU30BaTh XMMUYECKHE CBOWCTBA AaHUOHOB TPEX aHATUTUUYECKUX IPYII;

—MpOBOANUTh, AHAJINW3 HEHU3BECTHOIO BELIECTBAa, 00001Ias pe3yabTaThl XHUMHUYECKOIO
OKCIIEPUMEHTa, (OpMyIHpOBaTh BHIBOABI 10 MPHHAMICKHOCTH KAaTHOHOB ¥  aHHUOHOB
COOTBETCTBYIOILEH IPYIIIE;

—BBIP@KATh KOHICHTPAIMIO PACTBOpPA PAa3IUYHBIMUA CIIOCO0aMH, pa3IMYHBbIE CIIOCOOBI
IIPUTOTOBJIEHUS! PACTBOPOB C TOUHO U3BECTHOW KOHILIEHTpAIUEH;

—TOTOBUTh CTAHJAPTHBIE pPAcTBOPbl M YCTaHAaBJIMBAaTh TUTP M HOPMAIbHYIO HX
KOHILIEHTPALHIO;

—pemiarh 3aJayd Ha CHOCOOBI BBIPRKEHHUS KOHIIEHTPALMU PacTBOPOB Pa3IMUYHBIMU
METOJIaMH, Ha OIpeeIeHUE IPOU3BEIEHHUsS] pACTBOPUMOCTH HEKOTOPBIX 3JIEKTPOJIUTOB;

—COCTaBJIATh YPAaBHEHUS PEAKLUMN OKHCIEHUSA-BOCCTAHOBIEHUS METOJOM 3JIEKTPOHHOIO U
HMOHHO-3JIEKTPOHHOI0 OaJlaHca;

—cobuparb MpHOOpHl JUIS BBIIOJIHEHHUS OIBITOB, BBINOJIHATH MX WHIMBUAYAJIBHO, YMETh
M0JIb30BATHCSI XUMUUECKON MOCYJ0N B IPaBUMETPUYECKOM M OOBEMHOM METO/laX aHajiu3a, yMeTb
B3BEILIMBATh HA aHAJTUTHYECKUX BECaXx;

—I0JIb30BaThCs CXEMaMM M TabiauIaMu, padboTarh C JINTEpaTypoid, Moa0upaTh JUTEpaTypy Ho
3a/laHHOM TeMe MpU MOJArOTOBKE K J1a00paTOpHBIM padoTaM.

BJ1a/IeTh:

—TEXHUKOM XMMHUYECKUX 3KCIIEPUMEHTOB, MPOBEICHUS MPOOUPOUHBIX PEAKIMM, HABBIKAMU
paboThI C XUMUUECKOM MOCYI0M U POCTENIIUMH TPUOOpaMU;

—TEXHUKOW dKCIIEPUMEHTAIILHOTO onpeneneHnus pH pacTBOpoB Npu NOMOIIM UHIMKATOPOB U
npubopoB;

—MPOCTEUIIMMHU OTIEPALUSAMH MIPH BBHITOJTHEHUHN KaY€CTBEHHOT'O U KOJMUYECTBEHHOIO aHAJIN3a
BEIIIECTB;

—TEXHUKOM paboThl Ha (U3MYECKUX MpHOOpax, HCHONb3YeMbIX JUIsl KadyeCTBEHHOTO W
KOJIMYECTBEHHOTO aHaliu3a (KOJIOpUMETp, criekTpodoTomerp, pH-MeTp, HOTEHIMOMETD U Ap.);

—HaBBIKaMH I10 MPOBEICHUIO0 CUCTEMATHYECKOTO aHaJIN3a HEU3BECTHOTO COEAMHEHMUS,

—METO/IaMU CTaTUCTUYECKOW 00pabOTKU IKCIIEPUMEHTAIbHBIX PE3yIbTaTOB.

4. CTPYKTYPA U COAEP) KAHUE JUCIIUAITJIMHBbI

4.1. O0beM JUCHUIIHHBI U BU/bl KOHTAKTHON U CAMOCTOAITEJIHLHOM padoThl

®opma o0yueHust
Bun padorsl Ounas
111 cemecTp IV cemectp




Kou-Bo yacos | Kos-Bo yacos

OO01mas Tpy10eMKOCTh JUCHUIUIMHBI IO Y4eOHOMY IIJIaHy 72 72

KonTakTHasi padoTa, B TOM YHucJIe: 36 36

Jlexuun 10 10

ITpakTuueckue 3aHATHS 26 26

CamocrosiTesqibHast padoTa 36 27

IloaroroBka K 3K3aMeHy, c1a4a IK3aMeHa 9

IloaroroBka K 3a4ery, caa4ya 3a4era

4.2. YyeOHO-TeMATHYeCKUIl IJIaH
Bcero KonTakTHas Cam. DopMbI
HaumeHnoBaHue pasiesioB 4acoB padora padora TEKYILEro
U TeM TUCHUIIHHBI Jlexmum | JlaGop. KOHTPOJIsI
paboThI ycneBaeMoCTH
Il xkype, 11l cemecmp

TEMA 1. TeopeTudeckrie 0OCHOBBI 6 1 - 5 CobecenoBanue.

AHAJTUTUYECKON XUMHHU

TEMA 2. 3akoH neicTBUS Macc 1 7 1 - 6 CobecenoBanue.

pPaBHOBECHE XUMHYECCKHX MPOLIECCOB.

HexoTopsle nos1okeHus: Teopun

PacTBOPOB IEKTPOJIUTOB

TEMA 3. KucinotHo-0CHOBHEIE 7 1 - 6 CobecenoBanue.

PaBHOBECHSI U UX POJIb B AHAJIUTUYECKOU

XUMHHA

TEMA 4. OxkucnutensHo- 7 1 - 6 CobecenoBanue.

BOCCTAaHOBUTCIIbHBIC PABHOBECHUA B

XMMHYECKOM aHaJIM3e

TEMA 5. Metons! pa3nenenus u 6 1 - 5 CobecenoBanue.

KOHIIGHTPHPOBAHMS BEIICCTB B

AHAJIUTUYECKON XUMHH

TEMA 6. [Ipeamer, 3a1a4uu ¥ METOIbI 23 3 16 4 Omnpoc,

KauyeCTBEHHOTO aHaJIM3a caMocCT. pabora,

KauecTBeHHBIH aHAIN3 KATHOHOB OTYET 10
n1abopaTopHBIM
paboram u
3aIaHMsIM.

TEMA 7. KauecTBeHHBII aHAJIN3 16 2 10 4 Omnpoc,

AQHHOHOB ¥ CYXOT'0 BEIIECTBA. camMocCT. paboTa,
OTYeT o
nabopaTopHBIM
paboram u
3aaHMsIM.

BCEI'O: 72 10 26 36

11 xype, 1V cemecmp

TEMA 8. TurpumeTprudecKkuii MeTos 11 2 4 5 Ompoc,

aHann3a. KucnorHo-ocHOBHOE camocT. pabora,

TUTPOBAHUE. pelieHue 3aad,

OTYET 110
na0opaTopHBIM
pabotam u
3aJIaHUSIM

TEMA 9. TeopeTHyeckrie 0CHOBBI 11 2 4 5 Omnpoc,

KOJIMYECTBEHHOTO aHAJIN3a caMoCT. paboTa,




I'paBUMeETpHUCCKUIT METO/T aHATH3 oTYeT o
a00paTOPHBIM
paboram "
3aaHUsIM.

TEMA 10 TeopeTudeckrie 0CHOBBI 11 2 4 5 Ompoc,

(hHM3UKO-XMMHIYECKUX CcaMoCT. paborTa,

(MHCTPYMEHTAIBHBIX ) METOIOB aHAJTH3A. OT4YeT o

DNEeKTPOXUMHUCCKUE METO/IBI aHAIH3a 71a00paTOPHBIM
paboram u
3aJJaHHSIM.

TEMA 11. Ontrdeckue METOABI aHAIN3a 15 2 8 5 Ompoc,

CcaMoCT. paborTa,
oT4er o
nabopaTopHBIM
paboram u
3aJJaHUSIM.

TEMA 12. Xpomatorpaduieckue 15 2 6 7 Ompoc,

METOJIbI aHaJIH3a caMocCT. pabora,
OTYET 10
nabopaTOpHBIM
paboram u
3a/IaHHSIM.

[loxgroroBka k 3aueTy 9

BCEI'O: 72 10 26 27

HUTOIO: 216 20 52 63

4.3. ConepxaHue TUCUUILTUHBI

TEMA 1. TEOPETUYECKHE OCHOBBI AHAJITMTUYECKOM XUMUH

AHanmuTHYecKass XUMHUS U XUMUYEeCKU aHanu3. KpaTkuii UCTOpUUECKUN OYEpK pa3BUTHS
AHATUTUYECKON XUMUH.

TEMA 2. 3AKOH JEWUCTBUSI MACC ¥ XWUMHUYECKOE PABHOBECHE
XUMHUYECKUX ITPOLECCOB

Hexoropele MOn0XKeHHST TEOPUHM PACTBOPOB DIIEKTPOJIUTOB. XHMHUYECKOE PaBHOBECHE.
KoHcTanTa XMMHUYECKOTO paBHOBECHSL.

Hcnonp3oBanue 3akoHa JEHCTBUST MacC TMPH HUCCICIOBAHMHM CWJIBHBIX U Cla0ObIX
ANEKTPOJIUTOB. B3auMOCBS3b MEXKIYy KOHIIEHTPAUHUEH, CTENEHbID M KOHCTAHTOW JMCCOIMALIHH.
3akoH pazbasnenusi B. OctBanpaa. MonHoe mpousBenenue Bonbl U pH pactBopoB. [lelicTBue
OIHOMMEHHOT0 MOHA. PacueTsl ¢ MCMOIb30BaHMEM 3aKOHA JICHCTBUS MAaccC.

KonnuectBeHHOE ONMCaHWE pPAaBHOBECHBIX IIPOLIECCOB B  CHIIBHBIX JJIEKTPOJIUTAX.
AKTHUBHOCTBH U KO3(PPUIIMEHT aKTUBHOCTH HOHOB. MoHHas cusia pacTBopoB. CBsi3b MEXIy MOHHOM
CUJION pacTBOpa U KOd((HUIIMEHTOM aKTUBHOCTH.

TEMA 3. KHUCIOTHO-OCHOBHOE PABHOBECHUE 1 HUX POJIb B
AHAJIMTUYECKON XUMUHU

[Iporonutnueckue paBHoBecus. [IoHATHE O MPOTOIUTUYECKON TEOPUU KUCIOT U OCHOBAHMIA.
[Iporonutuueckue paBHoBecus B Boae. KOHCTaHTHI KUCIOTHOCTH, OCHOBHOCTH M MX IOKa3aTelu.

Bydepnsie pacTBOpbl, UX Ha3HAYCHHE B XMMHUYECKOM aHaiu3e. Turbl OypepHBIX CHCTEM.
bydepnas emrxocts. Beruncnenne pH OydepHbIX pacTBOPOB.

I'mpponus. B3auMocCBA3b MeXAy KOHIIEHTpAalMEH, CTENEHbI0 M KOHCTAHTOM THIPOJIU3A.
Bprunciienne 3Hadenuidi pH  pacTBOpOB  cojnel, MOABEPrarwoIIMXCs TUAPOoau3y. BimsHue
TeMIeparypbl Ha IPOLIECCHI THAPOIU3a. Mcronb30BaHue THAPOIN3a B KAUECTBEHHOM aHaJIU3e.
TEMA 4. OKUCIUTEJIBHO-BOCCTAHOBJIEHUE PABHOBECHUE B XUMHNYECKOM
AHAJIM3E



OKHCANTENEHO-BOCTAHOBUTEbHBIE CUCTEMBI. OKHCINTENbHO-BOCCTAHOBU-TEIBHBIC
MOTEHIaNbl penokc-map. IloreHnman peaknuu (SIEKTPOABUKYIIAS CUIa). BIusHue pa3inmuHbIX
(bakTOpOB Ha BETUYMHY OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX TOTCHIIMAIIOB.

Hcnonp3oBaHue pPEIOKC-MIOTCHIIMANIOB JJII ONPEICICHUS HAMPaBICHUS OKHCIUTEIBHO-
BOCCTaHOBUTEJIBHBIX peakiuii, Bbi0opa Hanbosee 3pPeKTUBHOTO OKUCIUTENS UM BOCCTAaHOBUTES
U cpeapl. [ myOrHa npoTekanus peloKC-peakiui.

Bb160p OKHCIUTENBHO-BOCCTAHOBUTENBHBIX PEAKIUNA ISl KaYeCTBEHHOTO OOHApYKEHUS
MOHOB B pactBope. [IprMephl HCIONIb30BaHUs PEIOKC-PEaKIMii B KAU€CTBEHHOM aHAJIH3E.

TEMA 5. METOAblI PA3JIEJEHUS W KOHLIEHTPUPOBAHHUSA BELUIECTB B
AHAJIMTUYECKOH XUMUHN

Hekoropble OCHOBHBIE TMOHSTHS: pasleieHue, KoHLeHTpupoBanue. Kiaccudukanus
METOJIOB pa3/eJICHUsT W KOHIEHTPUPOBAHUS: HCIIAPEHHUE, O30JICHHE, OCAXKIEHHUE, COOCAXKICHHE,
KPUCTAJUTU3ALUSA, IKCTPAKIIHSL.

OKcmpakyuonHvie Memoobl paz0elieHus CMecu UOHO8 (unu eeujecms). DKCTpaKILUsL.
Koadpduument pacnpenenenus. CreneHb H3BICUEHHS. YCIOBHUS pa3leleHUs JBYX BELIECTB.
Peskcrpakuus. Mcnosib30BaHHE 3KCTPAKIIMOHHBIX METOJOB B AHAJIUTUYECKONW XUMHUH.

Xpomamoepaghuueckue memoowvt pazoeieHus cCmecu UOHO8 (UIU Beujecms).

Xpomarorpadus. Cymuocts Metona. Kiaccudukanus xpoMarorpaduaecKux METOAO0B aHAIN3a: TI0
MEXaHU3MY pa3lleleHHs BEIIECTB, MO arperaTHOMy COCTOSHHUIO (a3, M0 TEXHHKE JKCIIEPUMEHTA.
AncopOumoHHas, HOHOOOMEHHAas u OyMakHast xpomarorpadus. Ucnonb3oBanue
Xpomarorpapuueckux MeToJ0B B KAYECTBEHHOM aHAJIU3e.

TEMA 6. KAYMECTBEHHBII AHAJIN3. KAYMECTBEHHBII AHAJIN3 KATUOHOB

[Ipeamer W 3amauM  Ka4eCTBEHHOIO aHaiau3a. MeToapl Ka4eCTBEHHOIO —aHalu3a.
Knaccugukanus MeTo0B aHaau3a 1o caeIyoLM IpU3HaKaM:

a) [0 arperaTHOMY COCTOSIHUIO aHAIM3UPYEMOI0 OObEKTa U IPOAYKTA PEaKIIHH;

0) 10 KOJIMYECTBY UCIOIb3YEMOI'0 BELIECTBA;

B) 110 TEXHUKE BBIIIOJIHEHUS U U3MEPEHMSI pE3y/IbTaTOB aHAIM3a.

Knaccugukanus peaktuBoB 1no uyucrore. CTaHIapThl Ha ChIPbE M BBIIYCKAEMYIO IMPOAYKIUIO:
I'OCT, OCT, TV.

ITogroroBka oOpasna k anamuzy. Cpennss mpoGa. OT6op cpeaHeil MmpoObl KUAKOCTH U
TBEPJIOTO BelecTBa. Macca nmpoobl.

AHanuTHYeCcKHEe NPHU3HAKM BEIIECTB M AHAIUTHUYECKUE peakuuu. XapaKTepHUCTHKa
YyBCTBUTEIBHOCTH AHAJUTUYECKUX PEAaKIUMM M €€ II0Ka3areiau: OTKPBIBAEMBbII MHHUMYM,
npezeabHas KOHLEHTpALUsl WM TpefesibHOoe pa30aBieHHe M MUHUMAJIbHBIA O00BEM IpenenbHO
pa3zbaBieHHOro pactBopa. B3auMocBs3b 3TUX NoOKa3areneil u MX NMPaKTUYECKOE HCIIOJIb30BAHUE B
aHanu3e. MeToauKka BBIYUCIEHHUH MOKa3zaTeiael 4yBCTBUTENBHOCTH peakuuil. Crenuduueckue u
n30uparenbHble (CEJIEKTUBHBIE) PEareHThl U PEaKIIUH.

AnanuTnyeckas Kiaccu(uKalus KaTHOHOB IO TPYMIaM: CEpOBOJOPOAHAs (CynbhuaHas),
KHCJIOTHO-OCHOBHas, aMMHa4HO-(pocdarHas. CucreMatnyeckuii U ApoOHbI Xo aHanuza. O61e
aHaAJIMTHYECKUE, TPYIIOBBIE U CHEIU(PHUECKUE PEaKIIUN U PEareHThl.

KucnorHo-ocHoBHas knaccudukanysi KATHOHOB MO aHAJTUTHUYECKUM IPYyIIIaMm.
TEMA 7. KAMECTBEHHBII AHAJIN3 AHUOHOB 1 CYXOI'O BEIIECTBA

KauecTBennpiii ananu3 annoHoB. Knaccudukaryss aHHOHOB 10 aHAJIMTHYECKUM TPYTIIaM:
0 CHOCOOHOCTH K OOpa30oBaHUIO MaJIOPACTBOPUMBIX COETUHEHHUH, 110 OKHCIUTEIbHO-
BOCCTAHOBHUTEIIBHBIM CBOMCTBaM. [[eHiCTBHS TPyNNOBBIX pPeareHTOB. YacTHBIE peaklMM aHUOHOB.
Ananmu3 cmecu aHMOHOB. [IpoObI Ha aHUOHBI-OKUCIUTENW W  AHUOHBI-BOCCTAHOBUTEIH.
Cucremarnueckuil ¥ ApoOHBII aHATU3 aHUOHOB.

TEMA 8. TUTPUMETPUYECKHUE METO/bl AHAJIM3A. KUCJIOTHO-OCHOBHOE
TUTPOBAHUE

CymHOoCTh TUTPUMETPUU. BUIBI TUTpUMETPUUYECKUX OIpeaesieHH: mpsMoe U oOpaTHoe

TUTPOBaHUE, OIpeneneHne Mo 3amenieHuto. CrocoObl BbIpaKeHUs KOHILIEHTpAlMi pacTBOPOB B



TUTPUMETPUU. OKBUBAJIEHT. MougpHas Macca »SKBHBaJIeHTa. MomsipHas KOHLIEHTpAalMsl.
TpeOoBaHusi, TpeabsABIIEMble K peakUM B TUTpUMETpuueckoM aHanmmze. Knaccudukarms
TUTPUMETPUYECKUX  METOAOB MO  THUIy peakudd ©M 10  CHocoOy  BBIIOJIHEHHS.

KucnorHo-ocHoBHOE TUTpoBaHue. Toyka HEUTPAIBHOCTH M KOHEUYHAs TOYKA TUTPOBAHUS.
Kpusbie TtuTpoBanus. TuTpoBaHue CHUIBHOW KHCIOTHI CHJIBHBIM OCHOBaHHEM (WM HA00O0pOT);
cJ1a0b0i KUCIIOTHI CHJIBHBIM OCHOBaHMEM (MJIM Ha000pOT); C1aboro OCHOBAHUSI CHIIBHOW KHCIOTOH
(wnm Hao000poT); cnaboi KHUCJIOTBI ci1abpIM OCHOBaHUEM (wm Hao0opoT).
CriocoObl 0OHapyXeHHsS TOYKM SKBHUBAJIEHTHOCTH. KHCIIOTHO-OCHOBHBIE MHIMKAaTOphl. MHTEpBan
nepexosa uHANKaropa. Beibop nunaukaropa.

TEMA 9. TEOPETUYECKHUE OCHOBbBI KOJIMYECTBEHHOI'O AHAJIU3A

I'paBumerpuyeckuii meroa ananausza CylHOCTh TPAaBUMETPUUYECKOTO aHAIHM3a U TPAHULIBI
ero npuMeHuMocTH. [IpsiMble 1 KOCBEHHBIE METOJIBI onpeneneHus. OmudKu B TpaBUMETPHUECKOM
aHanuze. Baxxneiie Heopranuueckre U opranudeckue ocaautenu. OOmas cxema onpeaesieHuu.
Benuunnaa HaBecku, ocajka u oObeMa pactBopa. TpebGoBanusi kK ocaxmaemoir gopme. CriocoOb
OTJIENIeHUs ocajka oT pacTtBopa. [IpombiBanue ocaaka. TpeGoBaHus K rpaBUMETpUUECKOl (opme.
M3MmeHeHus: cocTaBa Ocajka MPU BBICYIIMBAHWUU WM TPOKAJIMBAHHUH. | paBUMETpUUYECKH (aKTOp.
Ocanku u ux cBoiictBa. CrapeHue ocajaka (MepeKpucTaIU3alus U arperaius NepBUYHBIX YaCTHII,
TEPMUUYECKOE CTapeHHE, OCTBAJIbJIOBCKOE co3peBaHue). IlpuumHbBl 3arpsi3HEHUs oOcajka
(coBMECTHOE OCa)X<ICHHE, COOCAXKACHHE U Moceaytomlee ocaxaeHue). Knaccudukaius pazmmuHbIx
BUJIOB COOCaXIeHUs (amcopOrusi, OKKIo3us, uzoMophusM u 1p.). [lonoxurenpHoe U
OTpUIIATETIbHOE 3HA4YCHHE SIBICHUS COOCaXJEHUs B aHanuze. [IpuMeHeHHe rpaBUMETPUYECKOTrO
MeToza aHanu3a. OnpeneneHne HEOPraHUYECKUX U OPraHUUECKUX COCTUHEHUM.

TEMA 10. TEOPETHUYECKHUE OCHOBBI OUBUKO-XUMHNYECKHUX
HNHCTPYMEHTAJIBHbBIX) METOA0OB  AHAJIU3A. JIEKTPOXUMHNYECKHUE
METO/IbI AHAJIU3A

DJEeKTPOXMMUYECKUE  METOAbl  aHaJlu3a. XapakTepucTUKa  TUTPUMETPUUCCKHUX
ANEKTPOXUMHUYECKUX METON0B aHanu3a. Kiaccudukanus meronoB. Meroasl 0e3 HAIOXKEHUS U C
HaJIO)KEHHEM BHEIIHETo noTteHuuania. [Ipsmblie 1 KOCBEHHbIE IEKTPOXUMUYECKUE METO/IBI.

[Torenunomerpuyeckuit aHanmusz (moreHuuomerpus). [lpunnun meroma. OmnpeneneHue
KOHIIEHTpAllMM aHaJIW3UPyeMOro BellecTBa B MpsMOW moTeHHuomeTpuu. [Ipumenenue npsmoit
noreHuuoMeTpuu. CyIIHOCTh MOTEHLMOMETPUYECKOTO THUTPOBaHUS. VHIMKATOPHBIN 3NEKTpon U
anekTpoy; cpaBHeHus. Omnpenenenue pH pactBopoB. OmnpezneneHue TOUKM SKBUBAJICHTHOCTH I10
NOTEHIMATY UHIUKAaTOPHOTO 3J1eKTpoja. KpuBble MOTEHIMOMETPUYECKOTO TUTPOBAHUSI.

Kongykromerpudecknii aHaim3 (KOHAYKTOMETpHs). [IpuHIMI MeToma, OCHOBHBIE MOHSTHS.
CBI3b KOHILIEHTPAILIUN PACTBOPOB IEKTPOIUTOB € UX AEKTPUUECKON TPOBOIUMOCTBIO.
[Tpsimast koHaykTOMeTpUs. OrnpeneneHne KOHUEHTPalUu aHaJIU3upPyeMOro pacTBopa IO JaHHBIM
U3MEPEHUS JEKTPOIIPOBOAHOCTH (PacUeTHBIN METO/, METO/ I'PaJyHpOBOYHOTIO IrpadukKa).
Konnykromerpruueckoe tutpoBaHue. CymHOCTh MeTona. THbl KPUBBIX KOHIYKTOMETPUYECKOTO
TUTPOBAHMUA.
TEMA 11. OITUYECKHUE METOAbI AHAJIU3A

Konopumerpuueckue u ciekTpopoTomeTpruueckrue MeTosl. OCHOBBI KOJIOPUMETPUUYECKUX U
CHeKTpo(OoTOMETpUUYECKUX METON0B aHanu3a. 3akoH byrepa — Jlambepra — bepa. MomnspHbiii
ko3¢pounent  nomomeHus.  OnTuyeckas — IJIOTHOCTh  pacTBOpoB.  BusyanbHble U
(b OTORNEKTPOKOIOpUMETPUYECKHE MeToAbl aHanu3a. [locTpoeHune kanuOpPOBOUHOTO Trpaduka.
@DOTOINEKTPOKOIOPUMETPl U cnekTpodoTomerprl.  [IpuMeHeHHs ~ KOJOPUMETpHUM U
CIEeKTPO(hOTOMETPHH.

Pedpaxkromerpuueckuii meros ananuza. OCHOBBI pepaKTOMETPUYECKOTO METOA aHAJIN3A.
[Tokazarens mperoMieHHs. 3aBUCHUMOCTb TIOKa3aTeisl MpEeIOMIIEHHS OT KOHLEHTpPAlUU.
Pedpaxromerpsl. [Ipumenenue pegpakromeTpun.

TEMA 12. XPOMATOT'PAONYECKHWE METObI AHAJIN3A

OcHoBBl Xpomarorpadguu Ha TBepAoil HenoaBWXKHOU asze. ['az0-agcopOrmoHHas

xpomarorpadusi. KosoHoUHbIN BapUaHT )KUIKOCTHO-aICOPOLIMOHHOMN XpoMaTorpaduu.



HNonooOMeHnHas

xpomatorpadusi.

HouuTtel.

ToHkocioliHas

Xpomarorpadusi.

CopOeHTHL.

PactBopurenu. Ilpuniunsl xpomatorpaduu Ha KUIKOW HETOABMXKHOM (aze. ['azoxuakocTHas u
YKUJIKOCTHAs acopOImoHHas Xxpomarorpadust (KOJIOHOUYHBIN BapHaHT).
5. OBPA3OBATEJIbBHBIE TEXHOJIOT' U

B xonme ocBoeHMS AUCHMILIUHBI MPU MPOBEACHUU AYIUTOPHBIX 3aHATUN HCIIOJB3YIOTCS
clieAylomume o0pa3oBaTeIbHbIC TEXHOJOTHH: JEKIHH (TPAAMLMOHHAS JIEKLIHUS C BHU3yaJlU3allUeH,
npoOsieMHasi JIKIHUsS C BH3yalM3alMeil — HCIONb30BAHUE AKTHUBHBIX M WHTEPAKTUBHBIX (HOpM
npoBeseHNs (KOMITbIOTEPHBIE MPE3EHTAINK), NPAaKTHKa (PEeNpOIyKTUBHBIE M HCCIIEI0BATEIBCKUE
nmabopaTtopHbie pabOThI), TUCKYCCUH (AUAJIOT), UCCeA0BaHNe (aHaIN3 KOHKPETHBIX CUTYAITU).

[Ipu opraHM3anMu CaMOCTOSATENBHOW pPabOTHI
o0pa3oBarebHble TEXHOJIOTHH: UCCIENOBaHNUE (TIOATOTOBKA MUCHMEHHBIX aHATUTUYECKUX pabdoT),
aKTUBHU3AIMsI TBOPYECTBA (MCIOJIH30BAHUE KOMITBIOTEPHBIX TEXHOJIOTHUH,
MOMCK), caMooOyueHne (MHAMBUIyalIbHAS U TPYIIIOBas CaMOCTOsITENIbHAS padoTa).

6. YYHEBHO-METOAUYECKHUE MATEPUAJIbI

6.1. Opranusanusi cCaMOCTOSTEIbHOI Pad0ThI CTYIEHTOB

3aHSATUA MCIONB3YIOTCA  CIIEAYIOLIUE

MH(OPMAITMOHH b

3HaunTEeIbHAS A0JId MaTrepurajia HCPEHOCUTCA HA CaMOCTOATCIIbHYIO pa60Ty, BKJIFOYAKOIY1O:
- UI3YUCHUC psiia TEM C UCIIOJIBb30BAHUEM PCKOMCHOBAHHBIX JIMTECPATYPHBIX NCTOYHUKOB,

- COCTaBJIEHHUE KOHCIIEKTOB JJaOOpaTOpHBIX padoT;
- IPOBEPKY YCBOEHHUs MaTepuaia Ha MPAKTHYECKUX 3aHATUAX;

- IPOBEJICHUE PACUETOB IKCIIEPUMEHTOB;
- TIOATOTOBKA JOKIAJI0B U COOOLLIEHUHN 10 TEMAM 3aHATHUM.

Conep:xanue DopMBI KOHTPOJISI

Temb1 3ansTHIT KosimyecTBo yacoB CaMOCTOsAT. CPC
Bcero | Konrakr. | Camocr. padoTsI
padorta padora

TEMA 1. Teopernueckue | 6 1 5 [IpopaboTtars CobecenoBanne
OCHOBBI AQHAJTUTUYCCKOM MarepHa
XUMHH JICKITUU 1o

AHHOU TEME
TEMA 2. 3akoH nedictBust | 7 1 6 [IpopaboTtars ColecenoBaHue.
Macc u paBHOBECHE MarepHal
XUMHUYCECKUX MIPOILIECCOB. JICKITUU 1o
Hexoropsie TTOJIOKESHUS JTAaHHOU Teme
TEOpUHn pacTBOpOB
AJIEKTPOJIUTOR
TEMA 3. Kucnorno- | 7 1 6 [IpopaboTars CobecenoBanue.
OCHOBHBIE PaBHOBECHS U HUX MaTepual
pojib B aHAJIMTHYCCKOM JICKITUU 1o
XUMUN AHHOU TeME
TEMA 4. OxucnutensHo- | 7 1 6 [IpopaboTars CobecenoBanue..
BOCCTaHOBUTEIIbHBIE MaTepual
PaBHOBECHS B XHMHUYECKOM JICKITUH 1o
aHaJIM3e JTAHHOU Teme
TEMA 5. Mertons! | 6 1 5 [IpopaboTtars CobecenoBanue..
paszeneHus u MaTepual
KOHIICHTPUPOBAHUS BELIECTB JICKITUH 1o
B aHAJIMTUYCCKON XUMUHU JTAHHOU Teme
TEMA 6. Ilpenmer, 3amaum | 23 19 4 [IpopaboTtars CobecenoBanue.
U METOAbl KaueCTBEHHOI'O MaTepual Otuer 1o
aHanmu3a JICKITUH 1o | Ja00paTOPHBIM
KauecTBeHHbIit aHaJIN3 JAaHHOU Teme paboram U
KaTHOHOB [ToaroroBka K | 3agaHUsIM.




JTabopaTopHOit

pabore.

Odopmnenune

pE3yNbTaToB

1abopaTOPHBIX

paborT.
TEMA 7. KauecrBenusiii | 16 12 4 [IpopaboTtars CobecenoBanue.
aHalu3 aHHOHOB U CYyXOTrO Marepuai Otuer o
BEIIIeCTBA JCKIAN no | 1abopaTopHBIM

TAHHOM TeMe paboram u

[logrotoBka K | 3aJaHUSIM.

nmabopaTopHOH

pabore.

Odopmnenune

pE3yNbTaToB

1abopaTOPHBIX

pabot
BCETIO: 72 36 36
TEMA 8. 111 6 5 [IpopaboTars CobecenoBanue.
TUTpUMETPUYECKUH  METON Marepuail Otuer o
aHam3a. Kucnotno- JCKIMN no | 1abopaTopHBIM
OCHOBHOE TUTPOBAHUE. JAHHOW TeMe paboram u

IlonroroBka K | 3aJaHUSIM.

nabopaTopHOi Pemenwne 3amau.

pabore.

OdopmieHue

pE3yNIbTaToB

n1ab0paTOpPHBIX

pabot
TEMA 9. Teoperuyeckue | 11 6 5 [IpopaboTrars CobecenoBanue.
OCHOBBI  KOJIMYECTBEHHOTO Marepua Otuer o
aHamm3a JEKIUN no | 1abopaTopHBIM
I'paBumeTpuueckuii  MeTox JIAHHOU TeMe paboram 51
aHajamn3a IToaroroska K | 3aJlaHUsIM.

nabopaTopHoOi

pabore.

OdopmiieHue

pe3yNbTaToB

nab0opaTOpPHBIX

pador.
TEMA 10. Teoperuueckue | 11 6 5 [IpopaboTrars CobecenoBanue.
OCHOBBI ¢uznko- MaTepual Otuer 1o
XUMHUYECKUX JIEKIUU no | 1abopaTopHBIM
(MHCTPYMEHTAJIBHBIX ) JIAHHOU TeMe paboram u
METOJIOB aHAITN3a. IMoarotoBka K | 3aJlaHUSIM.
DNEeKTPOXUMHUYECKHUE J1abopaTopHOit
METOJTbI aHaTTN3a pabore.

Odopmnenune

PE3yNIBbTaToB

1a00paTOPHBIX

pabor.
TEMA 11. Onruueckue | 15 10 5 [IpopaboTtars CobecenoBanue.
METO/IbI aHaJIH3a Marepua Otuer o

JIEKLUH o | JabopaTopHBIM

JIAaHHOM Teme

paboram u




IMoarotoBka K | 3aJaHUSIM.

nmabopaTtopHOH Joxmampt

pabore.

Odopmrnenune

pEe3yIabTaTOB

71a00paTOPHBIX

paloT.
TEMA 12. | 15 8 7 [IpopaboTtars CobecenoBanue.
Xpomarorpahudeckue MaTepHuar Otyer o
METOJIBI aHATTH3a JCKIAN no | 1abopaTopHBIM

JAHHOW TeMe paboram u

IlogroroBka K | 3aIaHUSAM.

nmabopaTopHOH
pabore.
Odopmnenune
PE3yaBTaToOB
J1abopaTOpPHBIX
palor.
[loxgroroBka x 3aueTy 9
BCEI'O: 72 36 27
NUTOIO: 144 72 63
TemaTnKa NpakTHYECKHX 3aHATHH
JlaboparopHoe 3ansTHe no teme 1. Xumnueckuii anaau3 karuoHos -1l rpynner (4
gaca)
Bonpocsl 115 00cykaeHnst
1. Crienmnduueckre u n30upareabHble (CEIEKTUBHBIC) peareHThl U PEaKIH Ha KaTHOHBI
| rpynimeL.
2. Criermndrueckre u n30uparenbHble (CEIEKTUBHBIC) peareHThl U PEaKIK Ha KaTHOHBI
Il rpynmsl.
3. Cucremarnueckuil 1 ApoOHBII X0 aHaIHM3a
JlaGoparopHoe 3ansTHe M0 TeMe 2. Xumnueckuii anaau3 katuonos l11-1V rpynnsr (4
yaca)
Bonpocs! qu1s1 06cy:xaennst
1. Crneunduueckue u n30uparenbHble (CEIEKTUBHBIE) peareHThl U peakliy Ha KaTHOHBI
Il rpynms.
2. Crneunduueckre u n36uparesbHble (CEIEKTUBHBIE) PEareHThl U peaklIMi Ha KaTHOHbI
IV rpynmst.
3. Cucremarnueckuii 1 ApoOHBIN X0 aHaIM3a

JlaGoparopHoe 3ansitue mo teme 3. Xumuueckuii anaau3 katuono V-V rpynmnsl (8
4acoB)
Bonpocs! nu1s1 06cy:xaenuns

1. Crneuunduueckne u n30upatesbHble (CEIEKTUBHBIE) pEareHThl U peakliuy Ha KaTHOHBI
V rpynmnsl.

2. Crneunduueckue u u3duparesbHble (CEJIeKTUBHBIE) peareHThl U peaklMi Ha KaTHOHBI
VI rpynmsl.

3. Cuctemarnueckuil U IPOOHBIN X0/ aHATN3a

JlaGoparopHoe 3ansiTHe no Teme 4. Xumuueckuii anaau3 anuoHos |-l111 rpynnsr (8

4acoB)

Bonpocs! 1J1s1 00cyKaeHHusA
1. [eiicTBuS IpyNIIOBBIX PEAreHTOB.
2. YacTHble peaKkI[i aHHOHOB.




3.
4.
S.

AHann3 cMecu aHHOHOB.
[TpoOBI HA AHMOHBI-OKUCITUTEIN U AaHUOHBI-BOCCTAHOBUTEIIH.
CucremarnuecKkuil U ApOOHBINM aHAJIN3 AaHHOHOB.

JlaGoparopHoe 3aHsiTHE O TeMe 5. XUMHYECKHIA aHAJIU3 CYX0ro BelecTBa (2 yaca)
Bomnpocsl 1u1st 00CyKa1eHust

1.
2.

OCHOBHBIC ATaITbl aHAJIN3a BC€IICCTB HEM3BCCTHOI'O COCTAaBa.
HpC,Z[BapI/ITeJ'IBHBIe Ha6J'IIO,Z[eHI/IH U  HCIbITAHUA CMCCH CYXHX COJICH. KaKYIO

UH(OPMALIMIO O COCTaBe 00pa3la MOXKHO MOJYYUTh Ha OCHOBE HMCCIICIOBAHUS €r0 OIHOPOIHOCTH,
GOpMBI M IIBETAa KPHUCTAUIOB OTIEIBHBIX KOMIIOHEHTOB? Kakwe KaTHOHBI WM aHHMOHBI MOXKHO
UCKIIIOUUTb, €CIIH UCCIICyeMOE BEIIECTBO HE OKPAILICHO?

3.
4.

[TonGop pacTBOpuUTENA ISl IEPEBEICHUS TBEPIOTO 00pasiia B pacTBOP.
Kak MO)XHO yCTaHOBUTH YaCTUUHYIO paCTBOPUMOCTH BEIIECTBA B BOsiE?

JlaGoparopHoe 3ansTHEe 0 TeMe 6. TuTpuMeTpryeckue MeToAbl aHa u3a (4 yaca)
Bonpocs! 1151 06cy:KaeHust

el e

5.

Knaccudukanus B THTpUMETPUYECKOM aHAJIH3E.
OcHoBHBIE (OPMYIIBI pacueTa B THATPUMETPUUECKOM aHAJIN3€. 3aKOH SKBUBAJICHTOB
OCHOBHBIE NOHATUS B TATPUMETPUYECKOM aHAIIU3E:
Tutp, TUTpaHT, TUTPOBAHHUE.
TpeOoBaHusi, mnpenbsBIsAeMble K  BELIECTBAM, KOTOPblE  MCIONB3YIOTCA  JUIs

IIPUTOTOBJICHUS TUTPAHTOB.

6.
7.
8.
9.

10.
11.
12.

TuTpaHThI C IPUTOTOBIEHHBIM U YCTAaHOBICHHBIM TUTPOM.

I[paBuia npoBeaeHus mpouecca TUTpoBaHus. [Ipuemsl TUTpOBaHHUS.

KucnotHo- 0cHOBHOE TUTpOBaHUE (METOJ HEUTpaTH3aLuy).

WNHaukaTopbl METOAa HEWTpaIn3alyu.

Kpussle TuTpoBanus. OnpeneneHnue TOUKH 3KBUBAJICHTHOCTH PU KUCIOTHO-OCHOBHOM
tutpoBanuu. [Ipuniun BeiOOpa HHAUKATOPA

Pemrenne pacueTHbIX 3a1a4

JlaGoparopHoe 3ausTHe Mo Teme 7. 'paBuMeTpHYecKuii MeTox aHaau3a (4 yaca)
Bonpocs! 14151 00cyKk1eHUs

1.
2.
3.

OCAJIKOB.
4.

5.
6.
aHanu3a.
7.

CyIIHOCTB ¥ BUJIbI TPABUMETPUYECKOTO aHAJIN3A.
Ocaxnaemas u BecoBasi opMbl; TPeOOBaHMSI, TPEIBABISEMbIE K HUM.
VYcnoBus aHATUTHYECKOTO BBIIETCHUS M CBOMCTBA KPUCTAUIMUECKUX U aMOP(HBIX

B uem nmpenmyiiecTBa KpUCTANIMYECKUX OCAIKOB Nepea aMOp(HBIMH IpU NMPOBEACHUU
IrpaBUMETPUYECKOro aHanuza?
TpeOoBanus, npebsABIAEMbIE K OCaIUTENsIM. PacueT komyecTBa 0CaauTes.

OcHOBHBIE BHUABI COOCAXKIACHUS 1 CHOCOOBI YMCHBUICHUSA €0 BIIMAHUA Ha PE3YJIbTAThI

C xakodl 1eNnpl0 NPOKAIMBAIOT 10 MOCTOSHHOM MAacchl IMYCTOW THUreNlb M THUTEIb C
0cagKoM?

JlaGopaTropHoe 3aHsATHE 1O TeMe 8. DiIeKTPOXUMHYECKHE MeTObI aHamu3a (4 yaca)
Bonpocs! pis1 00cyKkaeHus

1.
2.

S.
6.

CyIIHOCTB 3JEKTPOXUMHUYECKHUX METO/IOB aHAJIN3A.

OcCHOBHBIE MOHATHSA: NIEKTPOXUMHUUECKAs SUEHKa, MHAUKATOPHBIA 3JIEKTPOJ, IEKTPOJ
CpPaBHEHHSI.

DNEKTPOAHBIN MpolecC, CTaAUM JIEKTPOIHOTIO MpoLecca.

1. Kiaccudukanus 31eKTpOXUMHUYECKIX METO0B aHaIH3a.

[ToreHIMOMETpUYECKUE METO/IBI aHAIN3a: CYITHOCTh METO/Ia, CUCTEMBI AIEKTPOJIOB.
TpeboBaHus K MHANKATOPHBIM 3JIEKTPOJIaM U 3JIEKTPO/IaM CPaBHEHHUS.

[Torenunomerpus c HNOHCEJIEKTUBHBIMU IEKTPOJIAMU (noHOMeTpHS),
MOTEHIIMOMETPUYECKOE TUTPOBAHHE

JlaGoparopHoe 3ansitue mo TemMe 9. OnTuyeckue MeToAbI aHAIN3a (8 YacoB)
Bonpocs! 1J1s1 00cyKaeHHusA



-

. Knmaccudukanum ontuiaeckux MeTo/0B.

1. TlpuHnunuaneHas cxXema YCTPOWCTBA CIEKTPOPOTOMETPOB, HA3HAUCHUE OTCIBHBIX
yacTe.

2. TlpeumymiectBO (POTOKOIOPUMETPUH IO CPABHEHUIO C BU3YAIbHBIMH METOJaMH

KOJIOPUMETPHUHU.

3aKoH, JIe)KalUi B OCHOBE CIEKTPOCKOIMYECKOr0 aHaIN3a, €0 CYTh.

OcHoBHbIE (HOTOMETPUYECKHUE BETUYUHBI U UX PA3MEPHOCTH, BEIBOJUMbBIEC U3 OCHOBHOTO

3aKOHA CBETOMOMIOUICHUS, X1 XapaKTEPUCTHUKA.

5. Ilpuumnnsl, 00ycnaBIuBarOLUE OTKIOHEHHS OT OCHOBHOTO 3aKOHA CBETOIOITIOIICHHUS.

6. TpeOoBaHms, TpPETBSABISIEMbIE K PEAKIUSAM OKpAIIMBaHUS, HCIOJIb3YEMbIM B
dborosnexTpokosopumMeTpun?

JlaGoparopHoe 3ansaTue no teme 10. Xpomarorpaduyeckune meroapt anaan3a (6 4acos)

Bomnpoce! 1151 00cyxK1eHUA

Xpomarorpadus, CyIiHOCTh METO/I.

Knaccudukanus xpomarorpaduyeckux METOI0B aHAIIK3A.

AncopOuronHast XxpoMmatorpadus.

PacnpenenurensHas xpomarorpadusi.

[TnockocTHast XpoMarorpadusi.

Ocanounas xpomarorpadus

How

ook wnE

6.2 Opranu3anusi TeKymero KOHTPOJisi ¥ MPOMeKYTOYHOM aTTecTaluu
[IpoBepka kadyecTBa yCBOSHHs 3HAHHWH MPOBOIUTCS B YCTHOW W mHCbMeHHOH (opme. Ilpu
W3YyYEHUU Kypca KOHTPOJIb OCYILECTBISAETCS IIyTEM:

- YCTHBIX OITPOCOB HA IMPAKTHUYCCKUX 3aHATUAX

- TPOBEPKH BBHITOJHEHUS WHANBUIYAIbHBIX MMCHMEHHBIX IOMAITHHUX 33JaHuii;

- cJlaud OTYETOB IO JabOpaTOpHBIM paboTam;

- TECTOBBI KOHTPOJb.
Takoif KOHTPOJIb AT MPEIOaBaTeNl0 OCHOBAaHNE OOBEKTHBHOM OICHKH 3HAHWH CTYAEHTA TpHU
JIOIYCKE K 3a4ery.

TECTOBBIE 3AJIAHUS
TecTroBble 3aganusa Ne 1.
BAPUAHT 1

1.B xakoM ciryuae Jiydiie ynaercs peakius Ha o K* ¢ KoOaJIETHHUTPUTOM HaTpust ?
1) B cnaGo1enodHoi; 2) B HEUTpanbHOW; 3) B BOAHO-CIIUPTOBOM;
4) B KHCITOM.
2. KakoBa niponieHTHast KOHIIEHTpalus 6 H. pacTBOPa XJIOPOBOAOPOAHOM KucioTs! ( .= 1,098
r/emd) ?
1) 20,5%; 2) 19,94 %; 3) 10,25 %; 4) 30,00%.
3. Kakona crenens nonnszauuu 0,01 M pactBopa HnaHOBOAOPOAHON KHUCIOTHI:
1) 0,025; 2)0,040; 3)0,050; 4)0,0002.

BAPUAHT 2

1. Kakum cmocob6oM MOXKHO YIaTUTh HOH aMMOHUS TIEpe]] OTKPBITHEM MOHOB Kayusi?
1) HarpeBaHueM pacTBOpa; 2) ACHCTBUEM IIEIOYH; 3) MPOKAJTUBAHUEM COJICH;
4) NOAKUCIIEHUEM PacTBOpa.
2. Cxonpko T 40% -HOTO pacTBOpa YKCYCHOW KHCJIOTHI MOTPeOyeTCs NIl MPUTOTOBICHHS 211
0,05 n. pacTtBOpa?
1)10; 2)15; 3)20; 4)25r



3. Kak u3MeHnTCs cTeneHb MOHM3aMu 1 H. pacTBOpa a30TUCTOM KUCIIOTHI MpU pa30aBIeHUN
BOJIOM B 5 paz?
1) yBenmuuutes B 2,2 paza; 2) ymeHblmuTcs B 2,2 pasza; 3) YBenuumrtcs B 3 pasza; 4) He
WU3MEHUTCSI.

BAPUAHT 3

1. OOpaboTKOM, KaKuM PEaKTUBOM IPH HAIPEBAaHWHM MOXKHO Pa3IeiWTh XJIOPUIbI CBUHIIA U
prytu (1)?
1) HNOz3; 2) HCI; 3) NH4sOH; 4) H20.

2. B 60 r Boms! pactBopeno 20 ma 40%-Hoii dochoproii kucnotsl (mn.=1,254 r/cm®). Uemy
paBHa Macc. JI0JIs TIOJTY4YEHHOTO pacTBopa?

1) 15%; 2) 10%; 3)11,8%; 4) 20,4%.

3. KakoBa koHIeHTpanusi (MOJIB/J) pacTBOpa THAPOKCHIA aMMOHWSI, TIPU KOTOPOH CTEIEHb

noHu3auu pasua 4%?

1)0,10; 2)0,011; 3)0,020; 4)0,035.
BAPUAHT 4

1. Kak MOXHO OoTeuTh HoH Ba?* ot Sr2™?
1) npu momomy xpomara Kajausi; 2) IpH MOMOUIN YKCYCHOM KUCIIOTBI;
3) mpu TOMOIIH CEPHOU KUCTOTHI; 4) MpH MOMOIIM XpoMara Kalusi U YKCYCHON KHCIIOTHI.
2. B 10 1 Boxsl pactBopeno 3,65 r HC1. Kakosa konuentpanus (Mosb/i) vonos [H'] B aTom
pactBope?
1) 0,01; 2)0,05; 3)0,005; 4)0,001.
3. Kak u3menutcs konuentpanus [OH'] u creneHs auccouuanuu rUAPOKCHIa aMMOHUS PU
no6asienun kK Hemy coimun NH4Cl?
1) He usmenurcsi; 2) yBeIUYUTCS; 3) YMEHBIIHUTCS.

BAPUAHT 5

1. B pacTBOpe Kakoro BelecTBa yBeJINIUBAETCS pacTBOPUMOCTh CaSO4?
1) Na2S0s; 2) HoSOs;  3) (NH4)2SO4;  4) Na2CO3.

2. B 10 1 Boxsl pactBopuiu 4,0 r NaOH. KakoBa konuenTparuss OH 1oHOB B 3ToM  pacTBOpe?

1) 0,01; 2)0,05; 3)0,005; 4)0,001.
3. Kak wu3Menurcs creneHp uHoOHM3auuu 6 M pacTBopa THApPOKCHIA aMMOHHUS MpU
paszbasnenun Bogoii B 10 paz?

1) ymenpmmmres B 3,2 paza;  2) yBenuuuTcs B 3,2 pasza; 3) yBenuuutcs B 10 pa3; 4) He
M3MEHUTCS.
BAPUAHT 6

1. Bo ckonbko pa3 ymenbmutcst koHueHTpauus [OH] nonos B 0,1 H. pacTBOpe ruapoxcuia
aMMOHUs TipH nipubasienun kK Hemy 1,0 mose/m NH4Cl :
1)B75pa3; 2)B500pa3; 3)B750pa3; 4)B 1250 pas?
2. B xakoM H3 pacTBOpoB nOHHas cuia pasHa 0,09:
1) 0,01 mome BaC12 + 0,1 mosre KNOs;
2) 0,01 moe HNO3 + 0,1 mons NaCl;
3) 0,01 mons FeC13+ 0,01 monb Ba(NO3)y;
4) 0,01 monp CaClz + 0,1 mons NH4CI?
3. Ecnu x pacTBOpY €11a00T0 3IEKTPOIUTa MPHUOABUTH CUIIBHBIN SJICKTPOJIUT, HE COAEpIKaIIUN
OTHOMMEHHBII NOH, TO CTETICHb HOHU3AIIUH CI1a00T0 dIIEKTPOITUTA:
1) yBenuuutcs; 2) yMEHBIIUTCS; 3) HE U3MEHUTCS; 4) HE 3HAI0.



IIpomexyTodyHas arrecTanys O JaHHOW AUCHUIUIMHE HPOBOAMUTCA B (hopMme 3ayera ¢
ouenkoil B Il u IV cemecrpax.
Teopernueckue BOmpochl OMIIETOB OTPa)kat0T BECh 00BEM M3YyYEHHOI'O Marepuasa IO JaHHOU
JUCLUIUIMHE U HAIIPaBJICHbI HA BBISIBICHUE 3HAHUMN CTYJCHTOB.
OK3aMeH 1[0  JaHHOM  JMCLUMIUIMHE  HIpPEAyCMaTpuBaeT  BHICTABICHHME  OLCHKH,
XapaKTepU3yIOLeH 3HaHUS, YMEHHUS M HABBIKM CTYJEHTOB B OOJIACTHM AHAIUTHUYECKOM XUMHUHM U
(U3UKO-XUMHUECKUX METOA0B aHAJIN3a.

IIpuMepHBbI IepedyeHb BONPOCOB /1JIS 3aUeTa

1. Tlpenmer, menu ¥ 3alaud AHATMTUYECKOW XUMHH. XUMHYECKUE, (PUIUKO-XUMUYECKUE U
(bu3nyeckre MeTo bl aHAJIN3A.

2. CunibHble U cnalble 7eKTponuThl. KOHIEHTpauus HMOHOB B PAacTBOPE; CHOCOOBI BBIpaKEHUS
KOHULEeHTpalu. OCHOBHBIE NOJ0KEHUSI TEOPUU CIAObIX U CHJIBHBIX 3JIEKTPOJIUTOB. AKTUBHOCTb U
ko3¢ ¢uireHT akTuBHOCTH. MloHHAas cuia pacTBopa.

3. Huccoumanus Boabl. MonHOe mnpousBeaeHue Boabl. Bomopomubiii mokazarens — pH kak
KOJIMYECTBEHHAsl MEPa aKTUBHOMN KHUCIOTHOCTH.

4. IIpoTonuruyeckas TEOpHUsl KUCIOT U OCHOBaHUMU. IIoHATHE KMCIOTHI U OCHOBAaHUSA. AMQOIUTHI.
Kucnorasle 1 OCHOBHBIE CBOMCTBA pacTBOpUTENEH. BiusHuE NMpUpombl pacTBOPUTENS Ha CHITY
KHCIIOT U OCHOBaHMHU. KOHCTaHTa KHCIIOTHOCTM M OCHOBHOCTH. Teopus KHCIOT M OCHOBaHUH
JIpronca. Msirkue u )KECTKME KUCIOTHI U OCHOBaHUS.

5. Ilporonutuyeckoe paBHOBecue B OypepHbIX cuctemMax. MexaHus3m JeicTBust Oy(epHBbIX CUCTEM.
6. T'unponus conel Kak 4aCTHBIN Cllydail MPOTOJIMTUYECKUX peakiuil. Bunel runponusa, Gakropsl,
BIMsAONIME Ha Tuaponu3 cosed. KoHcranta M creneHp ruaposusa. Pacuer pH B pacTBOpax
TUAPOIU3YIOIIMXCS COJICH.

7. Meroapl KayeCTBEHHOIo aHajiu3a. Makpo-, MOIYMHUKpPO-, MHKPO- U YIbTpPa MHUKpOAHAIU3.
Cucremarnueckuii 1 JpoOHBINA aHATU3.

8. CneunuYHOCTh U YyBCTBUTENBHOCTh peakuuid. Cxembl aHaiau3a KaTHOHOB: CEPOBOAOPOHAs,
KHCJIOTHO-OCHOBHAsI 1 aMMHUa4YHO-(pocdarHasi.

8. [IlepBas aHanuTHyeckas TIpylna KaTHOHOB 110 KHCJIOTHO-OCHOBHOM KiacCHU(UKAIMH.
Crneunduueckne peakiuu KaTUOHOB NepBod rpynnbl. CucTeMaTUuecKUid aHajau3 CMeCH KaTHOHOB
[IEPBOM AHAIIMTUYECKOU TPYIIIIBL.

9. Bropast aHanuTH4ecKas Tpyrnmna KaTHOHOB M WX crenududeckne peakuuu. CucTeMarndecKui
aHaJIN3 CMECH KaTUOHOB BTOPOM aHAJIUTUUYECKOW IPYTIIHI.

10. Tperbst aHanuTHYecKas rpymnma KaTHoHOB. OOmas XapaKTepHCTHKa KaTHOHOB 3TOM TPYIIIHI.
Crieruduueckre peakiuyu KaTHOHOB TpeThel rpynmbl . CucTeMaTHuecKuil aHallu3 CMeCH KaTHOHOB
TpPEThEN aHAJTUTUYECKOU TPYIIIIBI.

11. YerBepras aHaluTHUECKas rpymnna kaTuoHoB. OOI1as XapakTepucTUKa KaTHOHOB 3TOU TPYIIIBI.
Cneuuduueckue peakuu KaTHOHOB dYeTBepTod rpymmbl . CucTeMarnyecKuil aHalu3 CMecu
KaTMOHOB Y€TBEPTON aHAIMTUYECKOM TPYIIIIBI.

12. Tlsras aHanuTHyeckas Tpynmna KarmoHoB. OOmias XapaKTEpUCTHKA KaTHOHOB JTOW TPYIIIIHI.
XapakTepHble U cnenuduyeckre peakuy KaTHOHOB: MATOM rpymmbl. CHCTeMaTHYEeCKUH aHaIn3
CMECH KaTHOHOB ITATON aHAJIMTUYECKON IPYIIIIBL.

13. Illecras aHanuTHyeckas Tpynmna KarhuoHOB. OOmas XapakTepUCTHKAa 3TOW TPYIIIbL.
XapaxTepHble U ceupuIecKue peakiiui KaTHOHOB.

14. TlepBasi aHalMTHUYECKasi TpyINIa aHHOHOB. XapaKkTepHbIE U creU(pUUECKUe Peaklud aHHOHOB
MIEPBOM TPYIIIIHI.

15. Bropas aHanmuTHuecKas Tpylra aHHOHOB. XapakTepHble U crelu(pUIEeCKUe PeaKIMi aHUOHOB
BTOPOH TPYTIIHI.

16. TpeTbs aHamUTHUYECKAs! TPYIINa aHUOHOB.

17. CymHoCTh THUTPUMETPHUUECKHMX METOJOB aHaiu3a. 3akoH OHKBHUBaJEHTOB. (CrnocoObl
[IPUTOTOBIIEHUSI PAOOYMX PACTBOPOB.



18. CymHoCcTh MeTOAa KUCIOTHO-OCHOBHOTO TUTPOBaHMs. OCHOBHBIE PEAKIIMU U TUTPAHTHI METO/IA.
THUIBI KUCIIOTHO-OCHOBHOTO TUTPOBAHUS (AIIUANMETPHUS, ATIKATIUMETPUS).

19. I'paBuMeTpuueckuil aHain3. YCIOBHS OCAKICHUS KPUCTAUNIMYECKUX U aMOP(HBIX OCAJIKOB.
[Tpeumy1iecTBa 1 HEAOCTATKU METO/A.

20. @wuszuko-xuMHueckue Metonbl aHanmmuza. Kiaccuduxamuss wmetomoB. OcoOEHHOCTH U
IIPEUMYILIECTBA METO/IOB.

21. Ontuueckue Metozbl aHanu3a. doromerpuueckue MeTobl. OCHOBHOM 3aKOH CBETOMOIIOIIECHUS
Byrepa-Jlambepra-bepa.

22. KayecTBeHHBIH W KOJIMYECTBEHHBIM (doToMeTpuieckuii aHanmm3. Cetoduibrpel. Kpusas
CBETOIONIOIIEHHUS.

23. Cunextpodoromerpusi. CHeKTpbl MODIOIICHUA. Ammaparypa W MPUMEHEHHE METola B
XUMHYECKOM aHaJIM3E.

24. Pedpaxromerpuueckuil ananau3. [lokazarenb mpenoMyIeHHUs U €ro 3aBUCUMOCTb OT Pa3IMYHBIX
dakropoB. MneHTrduKaus BEmecTs.

25. Tonsapumerpudeckuit anam3. OCHOBBI METO/IA.

26. DIEKTpOXMMHUYECKHE METO/IbI aHanmu3a. Kinaccuukarus MeTooB, UX 0COOCHHOCTH.

27. IlorenumomeTrpuueckuii ananus. [loTeHuuansl anekrponos. Ypasuenue HepHcra.

28. XapaKkTepHuCcTHKa WHINKATOPHBIX JJIEKTPOJOB U AJIEKTPOIOB CPABHEHHS.

29. KpuBble MOTEHIMOMETPUYECKOTO TUTpPOBaHUA. [IpuMeHeHHE MOTEHIUOMETPUUECKOTO
TATPOBAHUS IS oripeaesienrs pH BOIHBIX pacTBOPOB.

30. Konnykromerpuueckuii ananu3. CylIHOCTb METOAA. DIEKTPOIPOBOAUMOCTH AIIEKTPOIUTOB.
VrenbHast 1 SKBUBaJIEHTHAs! 3JI€KTPOIPOBOIUMOCTb.

31. Knaccuduxarnus xpomarorpaguieckux MeToJoB. Xpomarorpadus Ha Oymare u B TOHKOM CJIO€.
32. I'azoBas u xunkoctHas xpomarorpadus. OcodeHnoctr Metoaa. [Ilpumenenue Meroaa.

33. MonooOmenHas xpomarorpadusi. AHHOHUTHI U KaTHOHUTHL. [IprMenenue merona.

KpnTeplm OLCHKH YCTHOI'O OTBE€TA CTYACHTA HA 3a4€Te

3a4TEHO [TposiBnsier mIyOOKME 3HAHUSA NPOrPaMMHOIO Marepuaia, 3HaHUE
«S» OCHOBHOM M JONOJHUTEIBHOM JUTEPATYPBI, MOCIEAOBATEIBHO U YETKO
OTBEYAeT Ha BOMPOCHI OMJIETa U JOMOJHHUTEIbHbIE BOIPOCH, YBEPEHHO
OpUEHTHUPYETCS B IPOOJEMHBIX CUTYalUsIX, IEMOHCTPUPYET CIIOCOOHOCTD
IPUMEHATh TEOPETHUYECKHE 3HAHUS Ul aHaln3a IPaKTUYECKUX
CUTYalUii, /ieJaeT NMpaBUIbHbIE BBIBOBI, IPOSBISIET TBOPUYECKUN MOIXON
K TIOHMMAaHHUIO, MW3JIOKEHUI0O M  HUCIHOJIb30BaHUI IPOTrPaMMHOIO
Mmarepuana,  HOATBEPKJAeT  IOJHOE€  OCBOEHHE  KOMIIETCHIHUH,
IIPEYCMOTPEHHBIX TPOrpPaMMOi

3a4reHo IToka3piBaeT MOJHOE 3HAHME IPOIPAMMHOIO MaTepuana, OCHOBHOM H
«4» JIOTIOJIHUTEIBHON JIMTEPATyphbl, HAeT IIOJHBIE OTBETHI HAa BOIPOCHI
HK3aMEHALlMOHHOTO  Ouijiera, JONycKas  HEKOTOpble  HETOYHOCTH,
[IPaBUJILHO  NPUMEHSET TEOPETUYECKHUE  IIOJIOKEHHS K  OLICHKE
MIPAaKTUYECKUX CHUTYyalui, JEMOHCTPUPYET XOPOLIMH YPOBEHb OCBOCHUS
Marepuajia, B  LEJIOM IOATBEPKIACT OCBOCHHE  KOMIICTEHIIMH,
IIPETYCMOTPEHHBIX IPOrPAMMON

3a4TEHO [lokaszpiBacT 3HAaHME OCHOBHOIO  MarepHajla, JOCTaTOYHOE UL
«3» npeacTodme MpopecCHOHANbHOM  JesITeIbHOCTH, MpU OTBETe Ha
BOMPOCHI SK3aMEHAIIMOHHOTO OWjieTa W JOIMOJHUTENbHbIE BOIPOCH HE
JIOITyCKaeT TPyObIX OIIMOOK, HO MCIIBITHIBAET 3aTPYIHEHUS B M3JIOKECHUN
OTJIETBPHBIX 3HAHWM, HE MPOSBISIET TBOPYECKOIO IMOAXOAA K YCBOCHHIO
Mmarepuana, He B IOJHOW Mepe CIIOCOOeH NPUMEHATh TEOPETHUYECKHUE
3HaHUS K aHaJIW3y INpakTHYeckux curyanui. IlogTBep:kmaer ocBoeHue
KOMIIETEHIIMI HAa MUHUMAJIbHO JIONYCTHMOM YPOBHE




HE3a4TEHO Nmeer cymecTBeHHbIE TPOOEIBI B 3HAHUM MPOTPaMMHOTO MarepHaia, He
W2» Croco0eH TNOCIEeIOBAaTeIbHO M apryMEHTHUPOBAaHO €ro  M3Jjarars,
JIOMyCKaeT TpyOble OMMOKM B OTBETaX, HEMPAaBWJIBHO OTBEYaeT Ha
OCHOBHBIE W JOIIOJIHUTEJIbHBIE BOIPOCHI, HE IOATBEPAKIAECT OCBOCHUE
KOMIIETEHIMH, IPEYCMOTPEHHBIX ITPOrpaMMOi

7. YHEBHO-METOJJNYECKOE U HTH®OOPMAIIMOHHOE OBECIIEYHEHHUE

OcHoBHasi JuTEparypa

1. Ananutuueckass XuMus U (PU3NKO-XUMHUYECKUE MeTobl aHanm3a [Tekcr] : B 2 T. : [y4eOHuUK] /
nox pen. A. A. Mmenko. - 3-e u3a., crep. - Mocksa : Akaaemusi, 2014. - (bakanaspuar) (Beiciiee
oOpa3oBanue. XUMHUECKUE TeXHOJoruun). - 351 c.

2. AHanuTrdecKas XuMusa B (QU3UKO-XUMUYECKHE MeToabl aHanmu3a [Tekct] : B 2 T. : [yueOHuK] /
nop pea. A. A. Mmenxko. - 3-e u3z., crep. - Mocksa : Axagemust, 2014. - (bakanaspuar) (Bricuiee
oOpa3oBaHne. XUMHYECKHUE TEXHOJIOTHN). - 411 c.

3. XaputonoB O. 5. Ananutnueckas xumus [Tekcr] : KadectBenHblii ananus. Tutpumerpus :
cOopHUK ynpaxkHeHui : y4eb. mocobue / FO. . Xapuronom, JI. H. xabapoB. - Mocksa :
I'D0TAP-Menua, 2015. - 238 c.

JlonoJIHUTeIbHAS JIUTEpPaTypa

1. OcHoBbl aHamuTHYecKord Xxumum [Tekcr] : B 2 kH. : [yueOHHMK ais By3oB] / moxm pen. FO. A.
3omnoroBa. - 3. 2-e, nepepad. u gom. - Mocksa : Beicirast mkona, 2002.KH. 1 : O6mue Bonpock!.
Metons! paznenenus / [T. A. Bonwimosa u jp.]. - 351 c.

2. OcHoBbl aHanutuyecko xumuu [Tekct]| : B 2 kH. : [yueOHUK 1uis By3oB| / mox pen. FO. A.
3omnoroBa. - M3nm. 2-e, mepepab. m mom. - MockBa : Beicmmas mkoma, 2002. Ku. 2 : Metomsl
xumuueckoro ananmsa / [H. B. Anos u ap.]. - 493 c.

3. XapuronoB lO. S.Ananutmueckas xumusa. AHamutuka [Tekcr] : B 2 KH. : [y4eOHUK st
dapmaneBT.uHexuM. crenl. By30B] / FO. . Xapuronos. - Mocksa : Beiciiast mkona, 2001.Kn. 1 :
O6mue TeopeTnyeckue ocHOBBI. KauecTBeHHBIM aHanus. - 614 c.

3. Ananutuyeckass XuMus [DNEeKTpOHHBIN pecypc]: yueOHoe mocobue/ A.M. AmapueB [u ap.].—
DNeKTpOoH. TeKCTOBBIE AaHHbIe.—HoBocnOupck: HoBocuOupCkuii rocynapcTBeH-HbIH TEXHUYECKUN
yauBepcutet, 2011. 104 c.—Pexum nocryna: http://www.iprbookshop.ru/44656.html.

4. Tpudonosa A.H. Ananutnyeckas xumusi [DIEKTPOHHBIN pecypc]: 1abopaTOpHBINA MPAKTUKYM.
Yyebnoe mocobue/ TpudonoBa A.H., MenbcuroBa M.B.—DnekTpoH. TEKCTOBBIC HdaHHbBIE.—

MuHCk: Brpiumniimas 1IKOJIA, 2013.—161 C.—Pexum JIoCTyna:
http://www.iprbookshop.ru/24051.html

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYHEHUE JUCHUIIJINHBI

e Jlexuumonnas aynutopus — 412A.
e Kowmmbrotep (HOYTOYK).
e  MynbTUMEINUATIPOEKTOP.
[Tpe3eHTanuu K JEKIUAM U IPAKTHYECKUM 3aHATHIM.


http://library.ntspi.ru/CGI/irbis64r_01/cgiirbis_64.exe?Z21ID=&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=Харитонов,%20Юрий%20Яковлевич
http://library.ntspi.ru/CGI/irbis64r_01/cgiirbis_64.exe?Z21ID=&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=Харитонов,%20Юрий%20Яковлевич
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