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1. Ilean ocBOeHMsI JUCHUIIIHHBI

K 0cHOBHBIM 1eJI5IM OCBOEHUS TUCHUIIIIMHBI K AHAIUTUYECKAS XUMHUSI U (PU3UKO-
XUMHYECKUE METO/IbI aHAJIN3a» OTHOCSTCS:
- TOATOTOBKAa CTYAEHTa K JEATEIbHOCTH B COOTBETCTBUU C KBaTU(PUKALMOHHON
XapaKTepUCTUKOMN O HAPABIICHUIO;
- U3yYEHUE XMMHYECKUX METOJ0B KAYECTBEHHOTO U KOJIMYECTBEHHOI'O aHAIIN30B;
- U3y4YE€HHE METOJOB pa3JejeHUs] U KOHLUEHTPUPOBAHUS BEIIECTB, KOTOPBIE CIy>KaT
TEOPETUYECKON OCHOBOM ISl METOJIOB CUHTE3a U aHaIM3a Pa3IMYHbIX COCIUHEHUI;
- TIO3HAHUE TEOPETUYECKOM OCHOBBI U MOJY4YEHUE MPAKTHUYECKUX HABBIKOB BHIOOpA
METO/a AaHAJIN3a U €r0 MPOBEICHUS.

K ocHOBHBIM 3ajayaM OCBOEHHS JMCLUMIUIMHBI «AHAIUTUYECKAs] XUMUSA U
(U3UKO-XUMUYECKHE METOJbl aHaJIN3a» OTHOCSTCS: OCBOCHHE M BBHIOOp  METOJIOB
aHanM3a MPUPOIHBIX OOBEKTOB, XUMUYECKUX CMECEH, OCHOBHBIX CPEACTB KOHTPOJIS
Ka4yeCTBa ChIPbS U MPOJYKTOB B XMMHUYECKOW MPOMBIIUIEHHOCTH, KOHTPOJISI YUCTOTHI
OKpYXalollel cpeibl, pa3BUTHE HABBIKOB paOOTHI CO CIPABOYHOM JUTEPATypoO, a
TaK)KE TMOJIydeHHE 3HAHUW, TMO3BOJISIIONIMX OLICHUBATh IOBEICHHUE BEIIECTB M
MaTEPHUAJIOB B YCIOBUSX IKCILTyaTaIIH.

2.MecTo mucuuniannbl B cTpykrype OOII cnenuaaurera.

JuciuiuinHa ~«AHaJIUTHYEeCKass XUMHS U (U3HKO-XUMUYECKHE METOMbI
aHaNIM3a» OTHOCHUTCS K YHUCITY MPO(ECCHOHAIBHBIX YUYEOHBIX AUCIUIUIMH 0a30BOM
gactid OaszoBoro mwmkia (b 1.1) ocHOBHO#W 00pa30BaTeNIbHOW MPOTPAMMBEI
OakanaBpuara.

Juctuiuinaa « AHaTUTHYeCcKass XUMHUS M (PU3UKO-XUMUYECKHE METOIbI aHATTU3a)»
B3aMMOCBSI3aHa JIOTHYECKH U COJIEPKATEIIbHO-METOJIUYECKH CO  CJCAYIOIUMHU
aucuuIimHaMu 1 npaktukamu OOIT:

B 6a3oBoii yactu 6a3oBoro nukia (b1.1):

- O0m1ast 1 HeopraHU4ecKass XUMHUS;

- Opranuyeckas XUMHUS;

- du3znyecKas XuMus;

- lucriepcHbIE CUCTEMBI U TIOBEPXHOCTHBIE SIBJICHHUS;

JIns yCBOE€HUMS NHMCUWIUIMHBI CTYAEHTHI JTOJDKHBI MMEThH IPEIBAPUTEIbHYIO
MOATOTOBKY MO XUMUU B oOBeMe Kypca «OOmmeid W HEOPraHWYECKOW XUMHH,
«Oprannueckas XuMusy, «Ou3ndeckas XuMus».

3.1lepevyeHb NIIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHUS 10 AMCHUIIUHE
(MoayJ110), COOTHECEHHBbIE C IVIAHMPYEMbIMHU Pe3yJIbTaTaAMH OCBOCHMSI
o0pa3oBaTeIbHON NPOrPpaMMBl.
BblIlyCKHUK, OCBOUBILIHI TPOrpaMMy CIIEIMAIUTETA, TOJKEH 00J1a1aTh
CeAYIOMUMU 00111enpodecCuoHaTbHBIMU KOMIIETEHIIUSAMMU:



B pesyasbTare

0CBOEHUA
Kon o0pa3oBaTe/bHOI IlepeueHb MIaHUPYEMBIX Pe3yJbTATOB
KOMIIeTeHIIHU U NMPOrpamMMbl 00y4YeHus M0 JMCUMILINHE
o0yuyaruiicst 10J15KeH
o0sanaTh
3HATH:
- OCHOBHBIE METOJIbI, CTIOCOOBI M CPEJICTBA
MOJTYYCHHS HAYYHO-TEXHUUECKOU
WH(GOPMAIINH, BBITIOJTHCHUS JTUTEPATYPHOTO
MOKMCKA 10 TEMATUKE UCCIEOBAHUS,
TEOPETUUECKUE U TIPAKTUICCKUE TIOIXO0IbI K
MJIAaHUPOBAHUIO SKCIIEPUMEHTA, 00paOOTKU U
MIPE/ICTABJICHHS TIOJIYYEHHBIX PE3YyIbTaTOB
yMeTh:
TOTOBHOCTHIO K - OCYIIECTBIISITh NMOUCK, U3yYEHUE U
CaMOpa3BUTHIO, aHaAJIM3 HaAy4YHO-TEXHUYECKOW HpopMaluu u3
OK-7 camMopeannsanmy, pa3IMYHBIX HICTOYHHUKOB, MPEJICTABIISTH €€ B
WCTIOJIb30BAHUIO
TpedyeMoM (popmarte, TUTAHHUPOBATH
TBOPYECKOTO
TMOTEHIHaNa AKCIIEPUMEHT, MaTeMaTHYEeCKH 00pabaThIBaTh
Y TIPE/ICTABIISITH MOTYyYEHHBIE PE3YIbTATHI
BJIA/I€Th:
- HaBbIKaMU PabOTHI C KOMIILIOTOPOM KakK
CPEICTBOM YIpaBlieHUs1 HH(OpMaLneH,
TEXHUYECKUMU CPEICTBAMU JJISi U3MEPEHUS
OCHOBHBIX TaPAMETPOB CHIPbS U MPOAYKTOB B
XMUMHYECKON MPOMBIIIJICHHOCTH, a TaKXke
METO/IaMU TUTAaHUPOBAHUS SKCIIEPUMEHTA
OIIK-1 CIOCOOHOCTBIO 3HATH:
UCII0JIb30BATh - TEOPETUYECKHE OCHOBBI METOJIOB
MaTeMaTH4YeCcKue, XUMHUYECKOTO U (PU3UKO-XMMHUYECKOTO aHalln3a

€CTeCTBEHHOHAy4YHbIE U
WH)XCHEPHBIE 3HAHUS 15
pelieHus 3agad  CBOEH
npodeccuoHanbHOM

ACATCIIBHOCTH

BCIICCTB, @ TAK)XKE TEOPETHUYCCKUEC U
IMPAKTUYCCKUC MTOAXOAbI K IIJIAaHUPOBAHUIO
OKCIICpUMCHTA, O6pa6OTKI/I U IpCaACTAaBJICHUA
IMNOJIYYCHHBIX PE3YJIbTATOB

yMeTh:
- o0ecrnieunBaTh BXOHOM U BBIXOHOM

AHAIUTHYCCKUN KOHTPOJIb CHIPBS U
NPOJYKTOB B XUMHUYECKOH
MPOMBINIJICHHOCTH; MaTeMaTHYECKU
00pabaTbIBaTh | MPEACTABIAThH
MOJIyYE€HHBIEC PE3YIbTAThI

BJIA/IETh:

- METOJIaMU OCYIIECTBICHHUS U
TUTAHUPOBAHHUS SKCIIEPUMEHTA U
TEXHOJIOTUYECKHX MPOIECCOB B COOTBETCTBUU C
pEerIaMeHTOM U HCIIOIh30BaTh TEXHHUECKUE




cpenctBa oOpabOTKH | MpEACTaBICHUS
IMMOJIYYCHHBIX PC3YJIbTATOB

4. CTpyKTYypa M coJep:KaHHe JUCIHUILINHBI

O6mass TpyIOEMKOCTh JUCHUIUIMHBI «AHAIUTHYECKAs XUMHUS U (DU3UKO-
XUMHUYECKHE METOJBl aHajau3a» cocTaBmsieT 4 3auértHple eauHunbl (144
aKaJeMUYECKUX Yaca, U3 HUX 72 yaca caMOCTOATENbHON paboThl).

CtpykTypa M cojJiepKaHue JUCHUIUIMHBI «AHAIUTUYECKass XUMUSA U (U3UKO-
XUMHUYECKUE METOIbI aHAJIM3a» TI0 CPOKAM M BUJIaM pabOoThI U3J10KeHbI B [[punokeHun
No 1.

6 cemectp: Jlekuuu — 2 yaca B Henento (36 4acom), mpakTuyeckue 3ausatus — 1
yac B Heaenmo (18uacoB), mabopaTtopHbie padoThl — 1 yac B Henesro (18 yacos), popma
KOHTPOJISI — DK3aMEH.

Conep:kanne MUCUUIINHBI

BBenenue.

AHanuTHuecKasi XUMHUS Kak HayKa 00 ornpeJieIeHU XUMHUYECKOTO COCTaBa
BeIeCTB. XUMUYECKUHN U (PU3NKO-XUMHUECCKUM aHAIU3 KaK CPEJCTBO KOHTPOJIS
Ka4eCTBa ChIPbS U MPOAYKIIMA XUMUYECKON IMPOMBIIIJIEHHOCTH, a TAKKE KOHTPOJIA
YUCTOTHI OKPYKAIOIIEH CPEBI.

Tema 1. Xumuveckuii anaamns
3amaun U KIacCU(PUKAIUSI METOJOB aHAIHM3a B 3aBUCUMOCTH OT 00BbEKTa
uccieoBanus. Bunel u atamel ananu3sa. [loHATHE 0 KAYECTBEHHOM U
KOJIMYCCTBCHHOM aHAJIN3e, XUMHUYCCKUX U (PH3UKO-XUMUIECKIX METOIaX aHAJIH3a.
OcHoBHBIE TpeOOBaHUS K METOJaM aHAJIU3a: IIpeAes OOHaAPYKECHHUS,
N30MPaTEIBHOCTD, CIENU(MUIHOCTD, TIPABUILHOCTh, BOCIIPOU3BOIUMOCT,
OKCIIPECCHOCTH U JIp.

Tema 2. MeToasbl pa3iejieHus, BbleJeHUs] 1 KOHUEHTPUPOBAHUS

Pa3nenenue n KOHLIEHTPUPOBAHKE: KOJTUYECTBEHHBIE XapaKTEPUCTHKHU.
XapaKTepHrCTUKA METOJIOB OCaXIEHUS U coocaxaeHus. [Ipoussenenue
PAacTBOPUMOCTH Y MIPUMEHEHUE €r0 JIJIsl BBIYUCIEHUSI KOHIIEHTPAMU HACHIIIIEHHOTO
pacTBOpa MajJopacTBOPUMOTO IEKTPOJIUTA U BOZMOKHOCTH BbINIAJICHHS OCAIKA.
Xpomarorpadus. Knaccudukanms xpomatorpadudecKux METOOB IO arperaTHOMY
COCTOSIHUIO (pa3, HA OCHOBE 3JIEMEHTAPHOI'0 aKTa, 110 CIOCO0Y MPOBEACHUS MPOLECCA.
OKcTpakuus. PacTBopuTenu, 3KCTpareHThl. DJIEKTPOXUMUYECKUE METO/IbI
pa3ziesieHusi, METO/Ibl UCTIAPEHMUS, YIIpaBIiieMasl KpUCTAILTM3auUs U JIp.

Tema 3. KauecTBeHHBIN aHAIN3
[TonsiTve 0 KaueCTBEHHOM aHATMTUYECKON peakuuu. AHaIuTH4IecKas gpopma,
aHajmuTU4Yeckue npusHaku. TpeOoBaHusl, MPEAbIBIIEMbIE K KAUECTBEHHBIM



AHAIMTUYECKUM peakLUsaM. TUIIbI aHATUTUYECKUX PEAKLIUN, YCIOBUS UX
MPOBEICHUs. AHATUTUYECKas KiIacCU(PUKalKs KATUOHOB U aHUOHOB. J[poOHbIil 1
cUcTeMaTH4ecKui aHanu3. nentugukanns HeopraHM4ecKux COeAMHEHUI Ha OCHOBE
JAHHBIX KAYECTBEHHOI0 XMMUYECKOI'0 aHajIu3a.

Tema 4. KosinuecTBeHHBIN aHAJIN3

KonmuuecTBeHHBIN aHAIN3. XUMUYSCKHE METOIbI KOJTMYSCTBEHHOT'O aHaJIM3a:
TPAaBUMETPHUS U TUTPUMETPHS.

I pasumempus

CyILIHOCTh TPABUMETPUUYECKOTO aHAIN3A U €r0 NPUMEHEHUE.

Tumpumempuueckuti Memoo aHalu3d.

OCHOBHBIE MOJOKEHUSI TATPUMETPUUYECKOTO aHaIM3a. TUIIBI XUMUYECKUX
peakIui, UCIOIb3yeMbIe B TATPUMETPUH U TPeOOBaHUS MIPEABIBISIEMbIC K HUM.

TuTpoBaHue; TOUKa YKBUBaJIECHTHOCTH; KpuBbie TUTpOBaHUs. Briuncienue

pe3yJbTaTOB TUTPOBaHUsI. OCHOBHBIE MMOJIOKEHUSI TUTPUMETPUUECKOTO aHAIU3a.

Kucnomno-ocnosnoe mumposanue.

TeopeTnyeckre OCHOBBI KUCJIOTHO-OCHOBHOTO TUTPOBaHUs. DaKTOpPHI,
BIIMSIFOIIME HA XapaKTep KPUBOW TUTPOBAHUS U BEJIMUMHY CKauka. MHaukanus
KOHEYHOW TOYKHU KMCJIOTHO-OCHOBHOT'O TUTpOBaHUs. KHCIOTHO-OCHOBHBIE
uHaukatopel. UaTepBan pH nepexona okpacku HHAUKATOPOB. [Iprmepsl
MPAKTUYECKOTO UCIIOJIB30BAHUS METO/Ia KUCIIOTHO-OCHOBHOTO TUTPOBAHUS.

Komnnexcomempus. Komnnexcono-mempuueckoe mumposanue

Heopranudeckue u opraHu4ecKre TUTPAHTHI B KOMILIEKCOMETpuH. TpedoBaHusl,
IPEeAbIBISIEMBIC K PEAKIIUSIM TUTPOBaHUS B KOMILIEKcoMeTpur. OCOOCHHOCTH
peakiuu KoMIuiekcooOpazoBaHusi HOHOB MeTaiuioB ¢ DJITA B 3aBucumoctu ot pH.
KpuBbie KOMIUIEKCOHOMETPUYECKOTO TUTPOBAHUA. MeETaIIIOMHINKATOPHI.
Baxneitmue MetamionaaukaTopbl. CriocoObl KOMIUIEKCOHOMETPHUYIECKOTO
TUTpOBaHUs. M30HMpaTeIbHOCTh TUTPOBAHUS U CITOCOOBI € moBbIeHUs. [IpuMepbl
MPAKTAYECKOTO UCITOJIb30BaAHHUS.

Memoowvt okucaiumenvbHo-60CCMAHOBUMEIbHO20 MUMPOBAHUSL

CranmapTHbeIi 1 (pOpMaNbHBIN MMOTEHIIMAIBI OKHCIUTEIIBHO-BOCCTAHOBUTEIBHBIX
cucteM. KpuBble OKACIUTEIBHO-BOCCTAHOBUTEIBHOTO TUTPOBaHUs. IHAUKATOPBL.
Kiraccudukanys MeTo10B OKHCIUTEIIbHO-BOCCTAHOBUTEIIBHOTO TUTPOBAHUS.
[TepmanraHnTOMETpPUS, HOJTOMETPUS, XPOMATOMETPHUsI, OpOMATOMETPHUSI U JIP.

Tema 5. BBenenune B pu3uKO-XMMHUYECKHE METOAbI AaHAJIU3A
Knaccuduxkanus pusuko-xumuueckux MeTooB ananuza (DXMA).
Ananutrueckuit curnai. OtHocutenbHbId xapaktep ®XMA. DTanoHsl.

Tema 6. OnTyeckue MeTOAbI AHAJIU3A
Knaccuduxanusa. ATOMHO-3MHUCCUOHHBIN CIEKTPaNIbHbIA aHAIIN3.
KadecTBeHHBIN 1 KONMMYECTBEHHBIN CIIEKTPaIbHBINA aHanu3. Meron poromeTpun
IaMeHu. Annapatypa. DJIeKTpOHHasi MOJIEKyIsipHas criekTpockonus. 3akoH byrepa-
JlamGepTta-bepa. [lorpemnoctu B potomeTprn. ATOMHO-aOCOpOIIMOHHAS
cnektpodoroMeTpus. JIroMUHECIIEHTHBIE METO/Ibl aHAJIN3A.



Tema 7. DileKTpOXUMHYECKHE METOAbI AHAJIN3A
Knaccudukanus. Kongykromerpus. [lorenimomerpus. BoasTamnepomerpusi.
[Honsaporpadus. AMIepoMeTpHUUECKOE TUTPOBAHUE. DIEKTPOIPABUMETPHUS.
KynonomeTpusi. Annaparypa.

Tema 8. Xpomarorpaguueckue MeToAbI AHAIHU3A
Onpenenenue. Buasl xpomartorpadun. Teopus xpomarorpaduu. ["azoBas
xpomatorpadus. Annapatypa. Jlerekropsl. MoHoOOMeHHas xpoMaTorpadus.
PacnpenenurensHas 6ymaxknas xpomarorpadus. ToHkocoiiHast XxpoMmarorpadus.
BricokoaddexTrBHas KUAKOCTHAS XpomaTorpadus. I'ens- xpomaTorpadusi.

Tema 10. Boi0op MeTona ananu3za
Mertposiorust ananuza. MeTpoJoruuecKkrue XapakTepUCTUKN aHATTMTUYECKUX
METOJOB: YYBCTBUTEIBHOCTh, U30UPATEILHOCTh U TOUHOCTh. Crieliu) MUHOCTH
MEeTOA0B. BOCIIpOM3BOIUMOCTh M MPABUIBLHOCTD PE3yabTaTOB. CIIOCOOBI
YMEHBIIICHUSI BIUSHUS CITy4alHBIX OIMMOOK Ha TOYHOCTh pe3yibTaToB. CTaHAaApTHOE
OTKJIOHCHUE U JJOBEPUTEIIHLHBIN HHTEPBAJ.

5. Ob6pa3oBaTe/ibHbIE TEXHOJIOTUM.

MeTonuka mnpenofaBaHus AUCIHUILIUHBI «AHAIMTHYECKAas XUMHS U (DU3HKO-
XUMHAYECKHE METOIBI aHAIHM3a» U pean3alis KOMIIETEHTHOTO ITOAX0/1a B U3JI0KEHUN
¥ BOCIIPHSITHH MaTepuaia MpeaycMaTpruBaeT UCIOIh30BaHHUE CIEAYIONINX aKTHBHBIX
¥ MHTEPAKTUBHBIX ()OPM IMPOBEIEHUS TPYIIOBBIX, WHINBUAYATHHBIX, ayJIUTOPHBIX
3aHATUH B COYETAHUU C BHEAYTUTOPHOU pabOTOH ¢ 1eNbi0 (POPMUPOBAHUS U PA3BHTHUS
npodeccroHaIbHBIX HABBIKOB 00 yJarOITUXCS
- OpraHu3anus W TIPOBEJCHHWE TEKYIIEro KOHTPOJS 3HAHHWHA CTYACHTOB B (opme
BBITTOJIHCHUS MU JIOMAIITHUX 33/IaHAN ¥ TIPOBEPKH MX TPEI0IaBaTesieM;

- MHIMBHUIyaJIbHOE 00CYKICHUE BBITIOIHAEMBIX 3TAMOB JIAOOPAaTOPHBIX PadoT;

- 3a1uTa J1abopaTOPHBIX padoT;

- OTBETHI Ha BOIIPOCHI JOMAITHUX 3a/IaHUH;

- IPOBEICHHUE TMPOBEPOUYHBIX PAOOT;

- TIPOBEICHHE WHTEPAKTUBHBIX 3aHATHHA MO MPOILEAYype MOJITOTOBKH K OHTEpHET-
TECTUPOBAHMIO Ha caiiTax: i-exam.ru, fepo.ru;

- UICTIOJIb30BAHUE MHTEPAKTUBHBIX (POPM TEKYIIET0 KOHTPOJIS B popMe ayIUTOPHOTO U
BHEAYJIUTOPHOTO GHTEPHET-TECTUPOBAHNUS,

- IIPOBEJICHUE MAaCTEP-KJIACCOB AKCIIEPTOB M CIICIIMAIUCTOB IO METOJAaM aHalHu3a W
00paboTKe pe3yIbTaTOB aHAIM3a.

VY aenbpHBIN BEC 3aHATHI, MPOBOJUMBIX B MHTEPAKTUBHBIX (hOopMax, OINpeesicH
[JIABHOM 1eJbl0  00pa30BaTEIbHOM MPOTrpaMMbl, OCOOEHHOCTbIO KOHTHHIE€HTA
OoOy4JaromuXxcs M COACPKAHUEM NHUCIHUIUTUHBI «AHATUTAYECKAsT XUMHS U (U3HKO-
XUMUYECKHE METOJAbl aHalu3a» M B ILEJIOM MO0 JucuuiuinHe coctaBisieT 50%
ayJUTOPHBIX 3aHATHH. 3aHATHS JEKIHOHHOTO TUIa cocTaBisioT 50% ot o6bema
ayIUTOPHBIX 3aHATHUH.



6. OneHo4HbIe cpeACTBA VISl TEKYLIEr0 KOHTPOJISl yCIIeBAeMOCTH,
NPOMEKYTOYHOM aTTeCTAIMH 110 UTOraM OCBOCHUS AMCHMILJINHBI H
yueOHO-MeTOoAMYeCKOoe o0ecneyeHue CaMOoCTOATEIbHOM padoThl
CTYACHTOB.

B nponecce oOydeHHs] HMCHONB3YIOTCS CHEAYIOLIME OLEHOYHbIE (HOPMBI
CaMOCTOSATEIbHON PabOThl CTYJAEHTOB, OLIEHOYHBIE CPEJICTBA TEKYILIETO KOHTPOJIS
yCIIEBAEMOCTH U MPOMEKYTOUHBIX aTTeCTALIHI:

- 3aIMTa Ja00paTOPHBIX PaboT;

- BBINIOJIHEHHE JIOMAITHUX 33JIaHUl;

- OTBETHI CTYZ€HTA Ha BOIPOCHI IPOBEPOUYHBIX padoT ;
- pe3yNbTaThl {HTEPHET-TECTUPOBAHMS.

OneHOYHBIE CPENCTBA TEKYILET0 KOHTPOJIS YCIEBAEMOCTH BKIIOYAIOT KOHTPOJIBHBIE
BOMPOCHI U 3alaHusi B (opMe OJIAHKOBOTO KOHTPOJS OCBOCHHUSA OO0YyYarOIUMHUCS
pa3zenoB TUCHHUIIINHBL.

OOpa3ipl MPOBEPOUHBIX 33JaHUI, KOHTPOJIBHBIX BOIMPOCOB W 3aJaHUN IS
NPOBEJICHUS TEKYIIEro KOHTPOJIsA, OWUJIETOB JIA MPOBEIACHUS 3auera, MPUBEICHBI B
IPUIOKEHUH 2.

6.1. ®oH O1IEHOYHBIX CPEJICTB /IJIsl POBeIeHUsI POMEKYTOUHOM aTTecTAIMU
00y4aImmnxcs no TUCHUILINHE (MOIYJIIO0).

6.1.1. IlepeyeHb KOMIeETEHIHMH ¢ yKa3aHueM 3JTanoB uUX (GopMHpoOBaHHS B
npoiecce 0cBoeHUs1 00pa30BaTeJIbHON MPOrpaMMBbl.

B pesynbraTe OCBOEHHS AUCHUILUIMHBI (MOZAYJsl) (QOPMUPYIOTCS CIEIYIOIINE
KOMTIETEHITUU:

Kon B pe3yabTare ocBOeHHs 00pa30oBaTebHOI MPOrpaMMbl 00yYaKO M IACS
KOMIeTeHIUH J0JI7KeH 00J1a1aTh

TOTOBHOCTBIO K CaMOPAa3BUTUIO, CaMOpCain3alu, UCII0JIb30BAHUTO
TBOPYCCKOTI'O ITOTCHIIMAJIA

OK-7

OIIK-1 CIIOCOOHOCTBIO OCYILICCTBJIATD TEXHOJIOTUYECKHI Impouecc B
COOTBCTCTBHH C PCTIIAMCHTOM H HUCIIOJIB30BATh TCXHUYCCKHUEC CPCACTBA JIA
HU3MCPCHHA OCHOBHBIX IMAPaMETPOB TEXHOJIOIMYCCKHUX ITPOLCCCOB, KAYCCTBA
ChIpbA n TOTOBOM MMpOAYKIHH, CIIOCOOHOCTBIO IJIaHUPOBAHU A
OKCIICPUMCHTA, MaTeMaTH4eCKOMn O6pa6OTKI/I MOJIYYCHHBIX PC3YJIbTATOB U
UX MIPCACTAaBJICHUCM.

B npouecce ocBoenust 00pa3oBaTeIbHON TPOrpaMMBbl JaHHBIE KOMIIETEHIUH, B
TOM YHUCJIE€ UX OTJEIbHbIE KOMIIOHEHTBI, (POPMUPYIOTCS TIOITAMHO B XOJI€ OCBOCHUS
00y4YaromuUMHCS JUCUUIUIMH (MOJYJIe) B COOTBETCTBUU C YUYEOHBIM ILIIAHOM.



6.1.2. Onucanue nmoxka3sareJieid ¥ KpUTEPHEB OLCHUBAHUSA KOMIIETCHIIUIA,
(popMupyeMBIX 10 HTOraM OCBOEHHS IMCUMILIMHBI (MOAYJIs1), ONMCAHHUE HIKAJI

Iloka3arenem

OLICHHUBAaHUA

OoncHuBaHMUA.
KOMHeTeHI_[I/Iﬁ Ha Ppa3jIMYHbIX

oTamnax #ux

(dbopMHUpOBaHUS SIBISETCS JTOCTHKCHUE OOYYaIOMIMMHUCS TUTAHUPYEMBIX PE3yJbTaTOB
0o0y4eHUs MO JUCUUILIUHE (MOJYIIIO).

OK-7 roToBHOCTBIO K camMmopa3BuTuio, Camopeajiunidanuu, MCIMoJb30BaAHUI0 TBOPYECKOT0

noTreHumuagaa

Kputepuu ouennBanus

IToka3zareinn
2 3 4 5
OOGyuaromuiics
JEMOHCTPHUPYET OOyuarommuiics OOyuarommuiics 5
T0JTHOE JIEMOHCTPUPYET | IEMOHCTPHpYET OO0yuaromuiics
3nare: JIEMOHCTPHPYET
. OCHOBHLIC OTCYTCTBHE WJIH HETIOJTHOE YaCTUIHOE .
HEI0CTaTOYHOE COOTBETCTBHE COOTBETCTBHUE
METOTbI, COOTBETCTBHE
CHOCOBLL I gngBeTCTBHe cnenyﬁﬁunx cneayE%uHx P ——
cpencTBa AYIOLIHX 3HAHUM: 3HAHUM: SHAHMG: OCHOBHEIX
3HAHUM: OCHOBHBIX OCHOBHBIX METOI0B
TOLYHCHHA OCHOBHBIX METO/IOB, METO/JIOB, 6 '
HayaHo= METO/IOB, croco0oB u croco0oB u CHIoconoR I
TEXHITHECKOM 00B 1 CpEICTB CpEJ/ICTB CPEACTB
HHGopMaLHH, 2322;3 H%queHMﬂ noJyueHusa noTyReHI
BRUIOJHEHIA OJIy4CeHUA Hay4HO- Hay4HO- HayHo- o
JIMTEPATYPHOTO Hay4HO- TEXHUYECKOMN TEXHUYECKOMN Jex ATHCEOn
MOUCKA 110 . uH(popMaluU U
e [TSONO | ot wdopiain | smomens
VCCHCAOBAMIL, | o116 nienms JUTEPaTypHOTO JUTEPATypHOTO PRTEpaTYPHOTO
reopetiriecue JUTEPATypPHOTO MOMCKA 110 MOMCKA 110 jonee o
" MIOKCKa T10 TEMaTUKe TEMaTUKe TemaThKe
MPAKTICCRIC | o) atuke UCCIIEJIOBAHMUS, UCCIIeIOBaHUS, penERAT
TOAXOJBT UCCIIeIOBaHMUS, TEOPETUYECKUX U | TEOPETUUYECKUX U JeopE e A
[UIGHHPOBATHIO TEOPETUYECKUX U | MPAKTUUECKUX MPAKTHYECKUX npaTmes X
IKCIIEPUMEHTA, MOJIXOJIOB K
oo 1| TS oo romoons | o
HpEACTaBICHI TUTAHUPOBAHHIO JKCIIEPUMEHTA, JKCIIEPUMEHTA, SEfHE?HMeHT&
HOIYHCHHbIX JKCIIEPUMEHTA, 00paboTKu U 00paboTKu U oA Y
pe3ynbTaToOB MPEICTaBICHHUS
00paboTKu 1 MPEICTaBICHUS MPEICTaBICHUS MOy HeHHBIX
pEICTaBICHUS MOJTy4YEHHBIX MOJTY4YEHHBIX PE3YITBTATOB
MOJTy4YEHHBIX pe3ynabTaToB pe3yabTaToB

pE3yNbTaTOB




OO0yuarommutics

o %1 CMOHCTPUPYET %
OGyuarowuiics He OO0yuaromutics i pupy OO0yuaromuiics
MeTh: - YMEET MIIH B JACMOHCTPUPYET JaCcTUIHOC JAEMOHCTPUPYET
' 0660. CUMBa HEJOCTaTOYHON Herostoe COOTBETCTEHE ToIHO®
HeYrBaTh
N a COOTBETCTBHE CIACAYIOmNX COOTBETCTBHUE
BXOJHOU \I:I CTCIICHN yMCCT CIEAYIOIINX yMCHHﬁ: CIICAYIOIUX
BBEIXOZTHOH obecrieunBarh yMEHHit: obecrieunBaTh yMeHui
AQHATUTUYCCKUN | BXOTHOW H obecrieunBaTh BXOJIHOM H obecrieunBaTh
KOHTPOJIb BBIXOAHOU BXOJHOM U BBIXOJHOM BXOJHOM U
ChIPbs U AHAJINTHYECCKUH BBIXOJHOM AHAJINTUYECKUN BBIXOJHOM
NPOYKTOB B KOHTPOJb ChIPbA U | apanyTrueckuit KOHTPOJIb CHIPbA U | aHAIUTHYECKUN
XUMHUYECKON IIPOIYKTOB B KOHTPOJIb CBIPBSI U | IPOIYKTOB B KOHTPOJIb CBIPBS U
IPOMBIIICHHOC | XHMHICCKOU IPOJYKTOB B XUMHYECKON IPOJIYKTOB B
TH, HPOMBIIICHHOCTH | xyvpueckoit HPOMBIIIUIEHHOCTH | XUMHYECKOI1
MATCMATHUCCKH | ; MATEMATHHCCKH | jpoMBINIEHHOCTH | ; MATEMATHYECKH | MPOMBIIIIEHHOCTH
oOpabareiBaTh | 00padaTBIBATE M | . \aremaTHUeCKH oOpabaTbiBaTh U | ; MATEMATUYECKH
W NPEACTABIATE | NPEACTABIATE 0o0pabaThiBaTh M | MIPEACTABISITH 00pabaTeIBaTh U
[IOJIy4CHHBIC HOJTyICHHBIC IPECTaBIIATh HOJTy4EHHBIE PECTaBIIATh
PE3yNIbTATHI. PE3YILTATEI. MOJTydeHHBIC PE3yIbTaTHI. MOJTydeHHBIC
pe3yIbTaTHI. PE3YIIbTATHI.
OO0yuaromuiics He
€eT WJIH B OO6yuqaromuiics B OO6yuaromuiics OO6y4aromuiics B
BJIAJIETh: - b0 o v I
: HEJIOCTaTOYHOM HEIOJHOM 00beMe YaCTHYHO BJIaJICET ITOJIHOM 00BEME
METolaMn CTCIICHU BJIAJACCT BJIAACCT METOAaMU MeroaaMunu BJIaACCT METOJaMU
OCYIICCTBICHUA | /oo namu OCYIIECTBJIEHHS U | OCYLIECTBICHHS U | OCYIIECTBICHHS U
a OCYIIECTBIICHHS M | TUIAHUPOBAHUSI TUTAHUPOBAHHMS TUTAaHUPOBAHUS
TTAHAPOBARMA | 1y papppoBaHus SKCTIEPHMEHTA SKCHEPUMEHTa SKCIIepUMEHTA
OKCICPUMCHTA | 5y crrepumenTa TEXHOJIOTHIECKUX | TEXHOJOTUYECKMX | TEXHOIOTMUESCKUX
TEXHOMOTHHCCK | 1exHONMOrMYECKUX | POIIECCOB B TPOIIECCOB B IPOIIECCOB B

UX TIPOIECCOB B
COOTBETCTBHUHU C
periaMeHToOM M
UCIIOJIh30BAaTh
TEXHUYECKUE
cpencTBa
00paboTKu U
MIPEICTABICHHS
MOJTy4CHHBIX
pe3yJIbTaTOB.

IPOIIECCOB B
COOTBETCTBUH C
perjIaMeHTOM U
UCIIOJIb30BaTh
TEXHUYECKUE
cpencTsa
00paboTKu U
IpeCTaBICHUS
TIOJTy4EHHBIX
pE3yJIbTATOB.

COOTBETCTBUHU C
pErIaMeHTOM H
UCTIOJIb3YeT
TEXHUYECKUE
cpezacTa
00paboTKu U
Ipe/ICTaBJICHUS
TIOJTYYEHHBIX
pE3yJIbTaTOB.

COOTBETCTBHUH C
pErIaMEeHTOM |
UCTIOJIB3YeT
TEXHUYECKUE
cpezacTBa
00paboTKu U
Npe/CTaBICHUS
MOJTyYECHHBIX
pE3yJIbTaTOB.

COOTBETCTBHUHU C
pEriIaMeHTOM |
UCTIOJIBb3YeT
TEXHUYECKUE
cpezicTBa
00paboTKHU U
NpeCTaBIICHUS
MOJTyYCHHBIX
pe3yJIbTaTOB.

OIIK-1 cmocoOHOCTHIO UCII0JIb30BATH MATEMATHYECKHE, €CTEeCTBEHHOHAYYHbIE M MHKEHEePHbIEe
3HAHWSA ISl PEeIICHUs 3a/1a4 CBOel MPodecCHOHATIBLHOM NesiTeIbHOCTH

IToxka3zarenn

Kpurepuu oueHuBanus




3HATb:

TEOPETHYECKHE
OCHOBBI METO/I0B
XUMUYECKOTO U
¢buznko-
XUMHUYECKOTO
aHaIm3a
BEIIIECTB, a
TaKxKe
TEOPETHUYECKHE
Y TIPaKTHYECKUE
MOJIXOBI K
TUTAHUPOBAHHIO
IKCTIEPUMEHTA,
00paboTku u
MIPECTaBICHHS
MOJTy4EHHBIX
pe3yabTaToOB

OO0yuaromutics
JIEMOHCTPHUPYET

MOJIHOC OTCYTCTBUEC
MWW HEAOCTATOYHOC

COOTBETCTBUE
CJIEYIOLIIX
3HaHMI:
Teoperuueckux
OCHOB METOJI0B
XUMHUYECKOI0 U
¢uzuko-
XAUMHUYECKOTO
a”anusa
BEILIECTB, 4 TAKXKE
TEOPETUYECKUX U
MPAKTUYECKU
MOAXOJ0B K
IUIAHUPOBAHUIO
JKCIIEPUMEHTA,
00paboTku U
NPEACTaBICHUS
MOJNYYEHHBIX
pE3yIbTAaTOB

OO0yuaromutics
JIEMOHCTPUPYET
HEIOJIHOE
COOTBETCTBHE
CIIEYIOINX
3HAHUM:
Teopernueckux
OCHOB METOJOB
XAMHAYECKOTO U
bu3uKo-
XAMHUYECKOTO
a”ainusa
BEIIIECTB, & TAKKE
TEOPETUUECKUX U
MPAKTAYECKUX
MOIXOH0B K
TUTAHUPOBAHUIO
3KCIIEPUMEHTA,
00paboTku u
MIpEICTaBIICHUS
TOJTYYEHHBIX
peE3yJIbTAaTOB
Jonyckatotcs
3HAYUTENbHBIC
OIIIHOKH,
MIPOSIBIISIETCS
HEIOCTaTOYHOCTh
3HAHUM, 1O PATY
METO/I0B
OTIpeneNneHus ,
aHAM3UPYEMBIX
00BEKTOB,
o0yJarommiics
WCIBITHIBAET
3HAYUTENHHBIC
3aTpyIHEHUS TIPU
OIIepUPOBAHUH
3HAHHUSIMH TIPUA UX
nepeHoce Ha HOBbIE
CUTYaIUH.

OO0yuarommutics
JIEMOHCTPUPYET
JaCTUYHOS
COOTBETCTBHE
CIIEAYIOIIUX
3HAHUMU:
Teopernueckux
OCHOB METOJIOB
XHMHUYECKOTO U
¢$u3nKo-
XHMHUYECKOTO
aHanM3a
BEIIIECTB, & TAKKE
TEOPETUYECKUX U
MPAKTUYECKHUX
MOJIXO0JIOB K
TUTAHUPOBAHUIO
3KCIIEPUMEHTA,
00paboTKu U
MpEICTaBICHUS
MOJTYYE€HHBIX
pE3yIbTATOB,
JIOTTYCKAIOTCS
HE3HAYUTENbHBIC
OIIIHOKH,
HETOYHOCTH,
3aTpyAHEHUS TIPU
AHATUTHIECKUX
orepausx.

OO0yuaromuiics
JIEMOHCTPUPYET
MIOJIHOE
COOTBETCTBHE

o (147 0)11170:
3HaHUM:
TeopeTnueckux

OCHOB METOJIOB
XUMHYECKOTO U
¢u3uKo-
XUMHAYECKOTO
aHaIM3a
BENIECTB, 4 TAKKE
TEOPETUUECKUAX U
MPAKTUYECKHU
MMOJXOJIOB K
TUTAHUPOBAHUIO
SKCITEpUMEHTA,
00paboTKu U
MPEICTABIICHUS
MOJTYYEHHBIX
pE3yNbTaTOB,
cBOOOHO
orepupyer
MPpUOOPETEHHBIMU
3HaHUSIMH.




Ymerhb:- OOyuaromuiics He OO0yuaromutics OO0yuarommutics OO0yuaromuiics
obecrieynBaTh | ymeer Wi B JIEMOHCTPHPYET JIEMOHCTPHPYET JIEMOHCTPHUPYET
BXOJIHOM U HEIOCTATOUHOI HETOJIHOE YaCTUYHOE MOJIHO®
> COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
BBIXOHOHU CTEICHU yMeeT
AHATHTHIECKHH | 6o orenmBats CIIeyrOLIMX ClIeyroLHX clIeyroLHX
KOHTPOJIb YMEHUU: YMEHUU: YMEHUH:
CHIDBA H BXOJTHOU U oOecreunBaTh oOecreurnBaTh obecrieuynBaTh
BBIXOJIHOM BXOJIHOH U BXOJIHOH U BXOJIHOH U
MPOJIYKTOB B A A . A . . .
N i BBIXOJHOM BBIXOJHOM BBIXOJIHOM
XEMHIYECKOL AHAJIUTUYCCKUN OZTHO 5 OZTHO 5 OZTHO 5
AHAITUTUYECCKU N AHAITUTUYECCKU N AHAUTUTHYECKUM
IIPOMBIIJICHHO KOHTPOJIb CbIPbA U
. KOHTPOJIb ChIPbSA KOHTPOJIb ChIPbA KOHTPOJIb ChIPbA
CTH; MPOAYKTOB B
U TOPOJYKTOB B U TPOAYKTOB B U TPOAYKTOB B
MAaTCMATUYCCKHN | xyyMUUEeCKOU pOAYK o POAYK o pOILyK o
XHMHUYECKOU XHMHUYECKOU XHMHUYECKOU
obpabarbiBath | OMBIIIJICHHOCTH
p MPOMBIIUIEHHOCT | MPOMBIIUIEHHOCT | MPOMBIILICHHOCT
U MPEJICTABIATD | |
; BBITIOJIHSATH u; I u;
MOJTyYCHHBIE
MaTeMaTHYEeCKHe MaTeMaTHYeCKU MaTeMaTUYeCKU MaTeMaTHYEeCKU
pe3yJIbTaThI
pacuersl 1o oOpabaTeiBaTh U | 0OpabaThiBaTh U | 0OpabaThIBaTh U
pe3ynbTaTam MIPEICTABIISITH MIPEJCTABIISITH MPEJCTaBIISTh
aHaIM3a, MOJTy4YEHHbIE MOJTy4YEHHbIE MOJTy4YECHHbIE
TPE/ICTABIIATE pe3yJIbTaThlI, pe3yIAbTATHI pe3yJAbTaThI
HomyckaroTces ‘YMeHHS OCBOEHHBI, CBoboaHO
MOJIyYCHHBIE
3HAYUTENbHBIE HO JIOIYCKAFOTCSI orepupyer
pe3yabTaThI
OIITNOKH, HE3HAYUTEIbHBIE MPHOOPETEHHBIMH
IIPOSIBIISIETCS OIIIMOKH, YMEHUSIMU,
HEJ0CTaTOYHOCTh HETOYHOCTH, NPUMEHSIET UX B
YMEHHUH, 10 Py 3aTpyJHEHHS TIPH CHUTYAITHSIX
pacyeroB. AHAJIMTHYCCKHX MOBBIIICHHON
OO0yuaromuiics oTIepanusx, CIIOKHOCTH.
UCIIBITHIBACT HepeHoce yMEHHH
3HAYUTEITbHBIC Ha HOBBIC,
3aTpyJHEHHS TIPU HECTaHIapPTHbIC
OIEPUPOBAHHUU CHTYAIHH.
YMEHHUSMH [IPH UX
HepEHOCE HA HOBBIC
CHTYaIHH.
Baapers: - OO6yJaromuiics He OO6yJaromuiics B Oo6yqaromuiics OO0y4aromuiics B
METOIaMH yMeeT WU B HETOJIHOM 00beME | YaCTHYHO BJIAJIeeT MOJIHOM 00bemMe
OCYILECTBJICHUS | HEIOCTATOYHOM BJIaJICCT METOJAaMHU | METOJaMHU BJIaJICET METOJIAMH
u CTEICHU BIIAJICET OCYILIECTBICHUS OCYUIECTBJICHUS OCYILIECTBIICHUS
[UIAHUPOBAHUA | MeTonamMu TEXHOJIOTUYECKUX | TEXHOJOTHYECKUX | TEXHOJIOTHYECKH
SKCIIEPUMEHTa
P OCYIIECTBJICHUA U | MPOIIECCOB B MPOIIECCOB B X TIPOIIECCOB B
u
IJIAHUPOBAHUS
TEXHOTOIMUECK p COOTBETCTBUH C COOTBETCTBUH C COOTBETCTBUH C
X nporeccos B | JKCTCPUMEHTA 1 pEeriIaMeHTOM U pEeriIaMeHTOM U pEriIaMeHTOM U
cooTBeTCcTBUMU ¢ | TCXHOJIOTHYCCKUX | HUCIOJIb30BAHUEM | UCIOJIb30BAaHUSI HUCIOJIB30BaHUS
periaMeHToM U | TIPOLECCOB B TEXHUYCCKHUX TEXHUYCCKHUX TEXHUYCCKHUX
UCHOJIb30BATh | COOTBETCTBUM C Cpe/CTB cpencTB 00pabOTKU | CPeacTB
TEXHUHCCKHE PETTIaMEHTOM U 00paboTku u Y TIPEJICTaBIICHHUS 00paboTku u
CpeacTBa
P HUCIOJIb30BaHUA OpEACTaBIICHUS MHOJIy4CHHBIX OpeACTaBICHUS

00paboTku u

TCXHHUYCCKHUX




IPEACTAaBICHUS | CPEJICTB HOJTyYEHHBIX pe3yIbTaToB MOJTy4EHHBIX
[IOJIy4CHHBIX 00paboTku u pe3yabTATOB. U3MEPEHUs], HAaBBIKU | PE3YyJIbTATOB,
pE3yILTaTOB MpeACTaBICHUS JomyckatoTes OCBOEHBI, HO cBOOOIHO
IIOJTY4EHHbIX 3HAYUTEIbHBIC JOIYCKAIOTCS IPUMEHSIET
pGSyJILTaTOB OHH/I6KI/I, HE3HAUYUTCIIBHBIC IMMOJIYUYCHHBIC
IIPOABJIIACTCA OIHI/I6KI/I, HaBBIKH B
HEAOCTAaTOYHOCTH HCTOYHOCTH, CUTyalluiaXx
BJIAJICHUS 3aTpyJHEHUS [IpU TTOBBIIIIEHHON

AHAJIMTUYCCKUX

CJIO)KHOCTH.

HABBIKAMH 10 PSAY
MoKa3aTeseH, oreparusx, IepeHoce
OOGyuaromuiics yYMEHUI Ha HOBEIE,
HCIIBITEIBAET HECTaHJIapPTHBIC
3HAYUTENLHEIE CUTYyaIUH.
3aTPYJAHECHUS TIPH
MIPUMEHEHUH

HaBBLIKOB B HOBBIX

CUTyanusx.

[IIkasbl OIICHUBAHUS PE3yJIbTATOB MPOMEKYTOYHON aTTECTAIIMH M UX OTIMCAHKE:

Dopma nPOMeIHCYMOUHOU AMMECMAYUU: IKIAMEH.

IIpomesicymounas ammecmayus 00y4arouuxcs 6 hopme 3K3ameHa npo8ooUmcs
nO pe3yibmamam 6bINOJIHEHUsT 8ceX U008 YUeOHOU pabombl, NpedycMOMpPEeHHbIX
VUeOHbLIM NAAHOM NO OAHHOU OUCYUNIUHE (MOOYJI0), NpU IMOM YUUMbIBAIOMCS
pe3yibmamvl mexywe20 KOHMpOJs ycnesaemocmu 6 meuerue cemecmpa. Oyenka
cmenenu OOCMUNCEHUST 00YYAIOWUMUCS NIAHUPYEMbIX De3VIbmamos 00y4eHus no
oucyuniune (MoOyI0) nposooumcs npenooasamesnem, GeOVWUM 3aAHAMUS N0
oucyuniune (Mooyaro) Mmemooom s3KkCnepmuou oyenku. I1o umozam npomercymounotl
ammecmayuy NO OUCYUNJIUHE (MOOYIIO) BbICMABIAEMCSA OYEHKA «OMJIUYHOY,
«XOPOULOY, «VO0BIIEMBEOPUMETILHO» UL «HEYO0BIeMBOPUMENbHON.,

K npomesicymounoii. ammecmayuu  OONyCKAiOmcs. MOAbKO — CHYOeHmbl,
BbINOJHUBLULUE BCe BUObL YUeOHOU pabombl, npedycMompeHuvle paboueil nPoeSpammon
no oucyuniune «Ananumuueckas Xumusi U QUIUKOXUMUYECKUE MemOoObl AHANU3A»
(npowiiu NPOMeNCYMOYHbBIL KOHMPOJIb: NPOBEPOYHbBIE PAOOMbI HANUCAHBL HA OYEHK)
He HuUdice «YO0B8IeMBOPUMENbHOY, BbINOJHUIU U COANU 8Ce 1aDOpamopHbvle pabombi)

IlIkana ouenusanusn Onucanue
Bovinonnenvt  6ce  6udvt  yuebnou  pabomei,
npedycmompennvie  yueonoim  naaHom. Cmyodenm

deMOHCmpupyem coomeemcmeue 3HAHUll, YMeHUl,
Omauuno .
HABBLIKOB NPUBEOEHHbLIM 6 mabauyax noxkazamelet,
onepupyem npuoOpemenHbiMuU 3HAHUAMU, YMEHUAMU,

HAaevlKamu, npumeHsaem ux 6 cumyayusix NOBLIULEHHOU




cnodxcHocmu. Ilpu osmom mocym 6Owvimb  Oonyujensl
He3Hauumenbhvle OUUOKU, HeMOYHOCU, 3aMPYOHEHUs
npU aHATUMUYECKUX onepayusix, nepeHoce 3HAHuu U
VMeHUll Ha HOBble, HeCMAHOAPMHbLE CUMYAYUU.

Xopouwio

Buinonnenwst 6ce suovl yuebnoi pabomoi,
npedycmompennwvie yueonvim nianom. Cmyoenm
0eMOHCMpUpyem Yacmuinoe cOOmeemcmeaue 3Hanull,
YMeHUll, HABbIKO8 NPUBEOEHHBIM 8 MAOIUYAX
nokasameieti, onepupyem npuoopemeHHbiMu
3HAHUAMU, HO OONYCKAIOMCS HE3HAYUMETbHbLE
OWUOKU, HEMOYHOCTNU NPU AHATUMUYECKUX
onepayusx, 3ampyoHsemcs npu nepeHoce yMeHutl Ha
HO8ble, HeCMAHOapMHble CUMYAYUU.

Yooesnemeopumenvro

Buvinoanenst 6ce 8uovl yuebnou pabomul,
npedycmompennvie yueonvim nianom. Cmyoenm
0eMOHCIMpPUpyem HeNnoaIHoe COOmMEemcmaue 3HaHull,
YMeHUll, HABbIKO8 NPUBEOEHHbIM 8 MAOIUYAX
nokasamernetl, onepupyem npuoopemeHHbiMu
3HAHUAMU, OONYCKAIOMCSl 3HAYUMENbHblE OUWUOKU,
HeMmoOYHOCMU NPU AHATUMUYLECKUX ONepayusx,
ucnvimuvleaem 3HayumenbHvle 3ampyoHsaemcs npu
NPUMEHEeHUU HABLIKOG 8 HOBLIX CUMYAYUSIX

Heyoosnemeopumenvno

He svinonnen ooun unu 6onee 6udos yuebHot pabomul,
npeoyCMompennvix  yueonvim naanom. Cmyoenm
O0eMOHCMpUpyem HenoiHoe COOMeemcmeue 3HAHUI,
YMeHUll,  HABLIKO8  NPUBCOCHHLIM 8  MAOIUYAX
nokasamernet, OONYCKAIOMCS 3HAYUMENbHbIE OWUOKU,
NPOsIBNSAEeMCs. OMCYMCmeue 3HAHUL, YMeHUl, HABbIKOG
no psody nokazameneu, CmMYyOeHm — UCHbIMbIEAen
3HauumenvHbvle 3aMpYOHEeHUs Npu  ONepuposaHuu
BHAHUAMU U YMEHUSAMU NPU UX NepeHOoce HA HOoBbie
cumyayuu.

DoHABI OLIEHOYHBIX CPECTB MPeACTABJICHbI B NPUIOKeHHH 1
K padoueil mporpamMmme




[Mpunoxenue 1 x
. . paboueii mporpamMme
MUHUCTEPCTBO HAYKHM U BBICHIEI'O OBPA30BAHMS POCCUNUCKOU OEAEPALINN
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«MOCKOBCKHUM NOJIUTEXHUYECKNU YHUBEPCUTET»
(MOCKOBCKHUH MMOJIUTEX)
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Tabmuna 1
IHOKA3ATEJIb YPOBHIA COOPMHNPOBAHHOCTHU KOMHETEHHHPI

AHajnuTHYeCKas XMMHUS U (l)I/I3I/IKO-XI/IMI/I‘IeCKI/Ie METO/JbI aHAJIN3A

®I'OC BO 18.05.01 «Xumuueckasi TEXHOJOTUS JHEPTOHACBILIIEHHBIX MATEPHAJIOB U U3AETHI»

Crenmanusanys: «ABTOMaTU3UPOBAHHOE IIPOM3BOACTBO XUMHUYECKUX MPEANPHUITHI

B nporecce ocBoeHUST JaHHOM TUCHUIUTUHBI CTYACHT (OPMHUPYET U IEMOHCTPUPYET CIEIYIOLINE
oO0enpodeccnoHaIbHbIle KOMIIETCHIIUH !

[OAXO/bI K ILIAHUPOBAHHUIO
JKCIIEpUMEHTa, 00Pa0OTKH |
[PEACTABICHUS OIYYCHHBIX
pe3yIbTaTOB
'YMeTb: o00ecreuynBaTh BXOAHOH U
BBIXOAHOW aHAJIUTHUYECKUH KOHTPOJIb
CBIPbSI U TIPOIYKTOB B XMMHUYECKOH
[IPOMBIIILICHHOCTH;
Baanerb: MeToJamMH OCYIIECTBICHUS
M IUIAHUPOBAHMS SKCIIEPUMEHTA
TEXHOJIOIMYECKHUX MPOIECCOB B
COOTBETCTBUU C PETIIAMEHTOM H
MCIONB30BaTh TEXHHUCCKHIE CPEACTRA
00paOOTKH W TPEACTaBICHUS
MOMYYECHHBIX PE3YJIbTATOR.
MaTeMaTHYeCKH 00padaTeBaTh U
MPEACTABNIATE TOJyYCHHBIC
€3yJIbTaTHI.

KOMIIETEHILIMHX IlepeyeHb KOMIIOHEHTOB Texnosorus |@opma CreneHu ypoBHeil 0CBOCHHA

NH- O®OPMYJINPOB- ¢dopMHUpOBAH (OLIEHOYHOrO0 [KOMIIETEHIHI

JEKC |KA sl cpeacTBa**

KOMIIeTeHIH

OK-7 T'omoerocms ~ K3HATh: - OCHOBHBIE METO/IBI, CIOCOOBI Jlekius, YO, K, ba3oBblil ypoBeHb
CaMOpa3BUTHIO, 1 CPC/CTBA MOITYICHUS HAYyYHO- madopatopHsie  [K-3, - CIIOCOOEH MCTOJIb30BaTh TEOPETUUCCKUE
camopeanu3aium, TEeXHUUECKOH HH(popmatH, padoTsI, P33(a,0) OCHOBBI CIIOCOOOB U CPEJICTB MOJTyYSHHS
CHOB30BAHMIIO BBIIIOJTHEHUS JTUTEPATYPHOTO MTOUCKA  |[CAMOCTOSTENBH HAYYHO-TEXHIYECKOI HE(OpMaLmH,
TBOPUYECKOTO 110 TEMATHKE HCCICHOBAHMA, as padora BBITIOJTHEHMS! JINTEPATYPHOTO MOUCKA O

TCOPETUYCCKUEC U MTPAKTUUCCKHEC

[OTEHIMaIa TeMaTHUKe UCCIIeIoBaHMsl, 00padaThiBaTh U

[IPEACTABJIATE IIOJyYEHHBIE PE3YJIbTAThl B
CTaHJApPTHBIX YU€OHBIX CUTYaIUSIX
IloBbIIIEHHBI YPOBEHD

- CIIOCOOEH HCIOIb30BaTh TEOPETUUECKHE
OCHOBBI CIIOCOOOB U CPEJICTB MOJTyYCHHS
HAyYHO-TEXHUYECKON MHPOPpMAIIH, IS
oOecreyeHnst KOHTPOJISI KauecTBa
[IPOJTYKTOB XMMUYECKON
MPOMBIIIUIEHHOCTH, 00Pa0OTKU U
MpeICTaBICHHS TOyYeHHBIX Pe3yJIbTaTOB,
BJIaJIeeT CIIOCOOHOCTBIO CAMOCTOATEIHLHO
MCIIOb30BATh TEXHUUECKUE CPEICTBA
00pabOTKH ¥ TIPECTaBIEHHUS OTYIEHHBIX
[PE3yJIbTATOB.




cpencTBa oOpabOTKH H
NPECTaBICHUS MOTYYSHHBIX
PE3yIbTATOB

OIIK-1 cnocoonocmy  3HATH: neKuus, YO, ba3oBblii ypoBeHb

MCIIOJIb30BAaTh - TEOPETHUYECKUE OCHOBBI METOJIOB  [camocTosTenb [K, - CII0COOEH HCTI0JIb30BaTh TEOPETUYECKHE

MaTeMaTHYECKUE, XUMHUYECKOTO U (PU3HKO- Hast paboTta,  [K-3, OCHOBBI XUMUYECKUX U (PU3UKO-

CCTECTBEHHOHAYYHBIC XMMUYECKOTO aHaJM3a BEIIECTB, a cemuHapckue [P33(a,0) XUMHUYEKCKHMX METOJI0B aHaJIu3a,

W MH)KEHEPHBIC 3HAHUSTAK)KE TEOPETHUECKHE U 3aHATHUS DK3 00pabaTbIBaTh U MPECTABIIATh

UL pelieHus  3aJadllpaKTUYECKHe MOIXOMAbI K MOJTyYCHHBIC PE3YNIbTAaThl B CTAHIAPTHBIX

CBOEHU [JIAHUPOBAHUIO DKCIIEPUMEHTA, Y4€OHBIX CUTYyaIUIX

npodeccnoHanbHOl  0OpabOTKHM U NPENCTaBICHUS IToBbIlICHHBIH YPOBEHb

NeATeTbHOCTH MOJTy4eHHBIX PE3yIbTaTOB - CII0COOEH HCTI0JIb30BATh TEOPETUUECKHE

OCHOBBI PA3JIMYHBIX METOJIOB aHAIM3A JUIS

YmeTh: TeKIIHS, oOecrieyeHrst KOHTPOJISI KauecTBa MPOIYKTOB
-o0ecreunBaTh BXOIHOU 1 CaMOCTOSITEIb XUMHAYECKON TIPOMBIIIJICHHOCTH, 00pabOTKH
BBIXOJIHOW aHaJIUTHYECKUI Has paboTa, U TIPE/ICTABIICHUS TTOJTyYE€HHBIX PE3YyIIbTATOB,
KOHTPOJIb CBHIPhSl U TIPOJYKTOB B |CEMHUHApPCKHE BJIAJICET CIOCOOHOCTHIO CAMOCTOSITEIIEHO
XUMHYECKOH TIPOMBIIIIJICHHOCTH; TUTaHUPOBATh u OCYIIECTBIISITH
MaTeMaTH4eCKu 00pabaThiBaTh W TEXHOJOTUYECKUM  TMPOUECC, HUCIOIb30BaTh
MPE/ICTaBIATh OJyYEHHbIE TeXHUYECKHue  cpeactBa  oOpaboTKH U
pe3yabTATHI MPECTAaBICHUS MOTYICHHBIX PE3YIbTATOB.
Baapners:
- METOJIaMH OCYILECTBICHUS U TEeKLMs,
[IAHUPOBAHUS SKCIIEPUMEHTA U CaMOCTOSATEIb
TEXHOJIOTMYECKUX NTPOLIECCOB B Has paboTa,
COOTBETCTBUU C PETJIAMEHTOM U CEeMHMHapCKHe
MCII0JIb30BaTh TEXHUYECKHE 3aHATUS

**-Coxkparienust HopM OIIECHOYHBIX CPEACTB CM. B TIPUIIOKEHUH 2




[Mpunoxenue 2
K paboueii mporpamMme

Hepeqeﬂb OIICHOYHBIX CPEACTB 110 JUCIHHUIIJIMHE! AHaJIuTHYeCKAS XUMHUSA H Q)I/IZ}I/IKO-XI/IMI/I‘IeCKI/Ie METO/JbI AaHAJIM3A

Hanmenopanue
gé OLIEHOYHOTO Kpartkast XapaKTEpUCTHKA OLIEHOUHOTO CPe/ICTBa IIpencraBnenne onenounoro cpeacresa B POC
cpeJlicTBa
I MH: HHE, B KOTOPOM MyCs 1T rarT .
|| Kot [Tobieue st oo bvaonesen SO Sy i e e s
(K-3) . cM.IIpunoxenue 2
CUTYAITUIO, HEOOXOUMYIO JUTS PEIICHUS JTAaHHOW TPOOJIEMEL.
CpeIcTBO KOHTPOJISI YCBOCHHUS y4eOHOTO MaTepHasia TEeMBI, pa3Jieia Wi
2 KomtoxBuym [pa3eNIoB JUCIMILIMHBI, OPraHH30BAHHOE KaK ydeOHOE 3aHATHE B BUJIC Bormpocsl o TemMam/pasiennaM JTUCITUILTAHBL
(K) coOeceI0BaHus IeAAarOrnYeCKOro paboTHUKA C cM.IIpunoxenue 2
00yJarOIITUMHUCS.
Pa3znnyaroT 3a1ayn U 3a1aHU:
a)  pENpOAYKTHBHOTO  YPOBHS, TIO3BOJISIIOIIME  OLICHMBATh M
TUAarHOCTUPOBAThH 3HaAHUE (PaKTHIECKOTO MaTepuayia (0a30BbIe MOHSATHS,
QITOPUTMBI, (aKThl) U YMEHHUE TTPaBUIILHO HUCIIOJIH30BATh CIICIIMAILHBIE
TEPMUHBI W TIOHATHS, Y3HaBaHWE OOBEKTOB HM3yUYCHHUS B pPaMKax
Pa3zHoypoBHEBbIE ) N
3 S — OTIPEICTICHHOTO pa3jelia JUCITUTIINHBI, KoMrutekT pa3HOYpOBHEBBIX 3a/1a4 U 3aJJaHUI
P33) 0) PEeKOHCTPYKTUBHOTO YPOBHS, TIO3BOJISIOLIUE OLIEHUBATH U cM.IIpunoxenue 2
( TMarHOCTHUPOBATh YMEHUSI CHHTE3UPOBATh, aHAIU3UPOBATH, 0000IIATH
(akTUYeCKUil U TeopeTHYecKuil wmarepuan c¢ (GopMmynupoBaHUEM
KOHKPETHBIX BBIBOJIOB, YCTAHOBICHHEM MPUYMHHO- CJEICTBEHHBIX
CBSI3CH;




YceTHbIN onpoc
cobecenoBaHue,
(YO)

CpencTBo  KOHTpOJI, OPraHM30BaHHOE Kak cIenuainbHas Oecena
Mearornieckoro paboTHUKA ¢ 0Oy4aromMMCSl Ha TEMBbI, CBS3aHHBIE C
M3ydaeMOW JUCHUIUIMHOM, W pacCYMTaHHOE Ha BBISICHEHHE OObeMa
3HaHUI 00yYaroIerocs Mo ONpeeICHHOMY pa3zely, TeMe, mpodiiemMe u
T.11.

Bomnpoce! no
TeMam/pazenam TUCIHILIHGEL M. [Tpunoxenne 2




[Mpunoxenue 2
K paboueii mporpamMme

1. Keiic-3agaua — AHanu3 UHIMBUAYAJIbHOTO BellecTBa. (OnpeaeneHue
Ka4eCTBEHHOI'O COCTaBa COJIN)
[Mpumepsr coneit aist ananm3a: Kl, Na;COs;, NaNO,, BaCly, Sr(NOs3)a,
CaCl2, Pb(CHs;COOQO)2, NiSOs, AgNOs; AICIl;, FeSO..

2. KoslnokBHyM —
Bomnpocs! 11 cobeceioBanus

1. CriocoObl BeIpa)KEHUsT KOHIICHTPAIIUH PaCTBOPOB;
Pemenue 3amad mo pacuety mMacc m 00BEMOB BEIICCTB HEOOXOAUMBIX IS
NIPUTOTOBJICHUS PACTBOPOB;

8.. HMonHoe mpowu3BeJeHUE BOJBI, PEIICHUE 3aj1ad 1o pacuery pH BOmHBIX
PacTBOPOB CHJIBHBIX M CJIA0BIX KHCJIOT U OCHOBaHWH, cojiel, OypepHBIX
pPacTBOpOB;

2. [IpousBenenne  pacTBOPUMOCTH,  MOJISIpHAs  PacTBOPUMOCTb,
BBISICHEHHE BO3MOKHOCTH BBINAIE€HUS OCAJIKa;

3. Cnoco0Obl knaccuuKay KaTMOHOB M aHUOHOB B KAaue€CTBEHHOM
aHaJIN3eE;

4, OmnpeneneHre TOYKH SKBUBAJICHTHOCTH B KOJIMUECTBEHHOM aHAJIN3e;

6. PacdeTtsl 1ipu BeIOOpE UHIUKATOPA (IPUMEPHI);
7. Knaccuduxanus Gpu3nMKo-XUMHUYECKUX METOJIOB aHanu3a. Pacuersl npu BeIOOpE
UHIUKaTOpa (IpUMeEpHI).

3. Pa3HoypoBHeBble 32241 U 32/IaHUS

a) NpoBepPoOYHbIe PA0OTHI.

IIpuMepsl BapuaHTOB IIPOBEPOYHBIX Da6OT.

[TpoBepounas padora Ne 1

1. Mertonsl pa3aeneHus: U KOHLIEHTPpUPOBaHUS (epedncinTth). KpaTkas
XapaKTepUCTHUKA METOJIa DKCTPAKIIUUA. DKCTPAreHTHI U PACTBOPUTEIH.
2.KakoBo ycnoBue BblnaieHus ocaaka ¢ yuerom [1P? Kakue Beruncnenus
HEO0OXO0IMMO TIPOBECTH, YTOOBI BBIICHUTH BO3MOYKHOCTD BBITIQJICHUS OcaiKa?
3.3amaua. Beraucnuts pH 0,11 pactBopa ykcycnoi kucnotsl (Kn CH3COOH =
1,74*10°°). Kakoo Oyner 3nauenue pH npu paz6asnenuu pactsopa B 100 pas?
4 Paznenuth cMech IByMs criocodbamu: Sr?*, Agt, Fed*, Bi®*, Ba®.



[IpoBepounast padota No 2

1. XuMHuecKkrue MeTOJbl KOJMYECTBEHHOro aHanu3a. Turpumerpus. CylHOCTb
METO/1a.
2. Knaccudukanus @XMA. AHaTUTUUECKUI CUTHAIL.
3. 3akon byrepa-Jlam6epta-bepa. Cnexkrpodromerpus. CriocoOsl onpeaeaeHus
KOHUEHTpPALHI B CHEKTPOPOTOMETPUHI

4. Ha tutpoBanue 200 mz BoZonpoBoiHON BoibI onwio 6,55 mi 0,11031 HCI.
KakoBa ycTpanumas »xecTKOCTh BOJbI? BrIpa3uth €€ B Me-3k6 CONEN U B
rpaxycax (JK°).

b) n1abopaTopHbie padoTHI.

Crmcok j1adopaTopHbBIX PaboOT:

1. «Texnuka xumuueckoro skcnepumentay (Ilpurorosnenue
PacTBOPOB U KAIMOPOBKA MEPHOM MOCY/IbI).

2. «KauecTBeHHBIE peaKIui KATUOHOB | U 2 aHAIMTUYECKUX TPYIITDY

3. «KauecTBeHHBIE peaKIUi KATHOHOB 3 U 4 aHAIUTUYECKUX TPYIITDY

4, «AHanu3 coam.

5. Merton HeriTpanuzanuu: «OnpeaeneHue coaepkanus KapOoHATOB

HaTpus U Kanus B pactBopey. N «OnpeaeneHne ycTpaHUMON KEeCTKOCTH
BOJIBD».

6. Merop okucneHus — BOcCTaHOBIEHUS: «OnpeaeneHrue coaepKaHus
MOHOB MeiM B pactBope». Miu «Onpenenenue comepkanust xenesa (1) B conmy.
7. Meron komIuiekcoHoMeTpun: «Onpesenenune oomiei ;KkecTKoCTr

BOJBI.
8. «Konaykrometpus».
Q. «DOTOKOJIOPUMETPUUYECKHUIN aHATU3»

4. YcTHbBIH onpoc.

Bormpock! i cobecenoBanus:

1. Cynpbunnas knaccudukaius KaTHOHOB. JlefiCTBUE TPYNITOBBIX
peaKkTUBOB 2, 3. 4 aHaTUTUYECKUX TPYIIII.

2. Kakue coenunenus katuoHos Mg?*, Ba?*, Ca?*, Sr?* pacTBopuMsl U
KaKkue HepacTBOPUMBI B Bojie? [IpuBeuTe mpuMephl peakiiuil moaydeHus ux
HEPACTBOPUMBIX COCTMHECHHIA.

3. Mo:xHo 11 00Hapyxuth Ba?" B npucyrcteun Ca?* u Sr?* peaxuueii: a)
¢ SO4*, 6) K,CrO4?

4. BoHbIE€ pacTBOPHI KAKMX KATUOHOB 2 U 3 aHATUTUYECKUX TPYNI UMEIOT
BeT?

5. Ilouemy, nipu B3auMoeiicTBIM cosield amroMuHus 1 xpoma ¢ (NH4)2S
BeimagaroT B ocaok Al(OH)s u Cr(OH)s, a ne cynpduabi? (OTBeT
MOATBEPIUTE YPABHCHHUSIMU PEAKITUH).

6. Kakumu peaknusiMi MOKHO OOHAPYKHUTh KaTHOHBI: Fe?*, Fed*, Ni?*?
(OTBeT nmoATBEPAUTE YPABHEHUSIMU PEAKIIMIL).




7. KakuMu peakuusMu MOKHO 0OHApyuTh KaTuoHbl: Cu?*, Cd** ? (OtBer
MOATBEPAUTE YPABHEHUSIMU PEAKIIU).

8. Pacuerpl mpH TOCTPOEHUU KPUBBIX THUTPOBaHUSA (IIPUMEPHI).
9. Pacuerbl pe3ynbTaTOB TUTPUMETPUUYECKOro aHanuza. HopmanbHas
(9KBUBaJICHTHAs) KOHIIEHTpalus, Tutp. TUTp mo onpeaensieMoMy BEIIECTBY.
10. DIEKTPOXUMUYECKUE METO/BI aHaIu3a. CymHocTh
KOHAYKTOMETPUYECKOTO  TUTPOBaHMs. YJelbHAas W  HKBUBAJICHTHAs

QJICKTPOIIPOBOJAHOCTH. HpI/I‘II/IHBI HN3MCHCHUA  JBJICKTPOIIPOBOJHOCTHU
N3MCHCHHUCM KOHICHTPAINHN 3JICKTPOJIUTA.

11. CnextpanpHbie MeTOAbl aHanu3a. OnucaTh B OOUIMX YepTax MPUHIIMI

paboThl cieKTpooTOMETpa U (POTONIEKTPOKOIOPUMETPA.
12. Cnioco6bl ipoBeieHHs POTOKOIOPUMETPUUECKOTO aHAIN3A.

BOHpOCbI AJIHA MTOJATOTOBKH K 9K3aMEHY

Kauecmeennwtit ananus

1. Aganutnueckas xumusa. Ee 3agaun u 3Ha4YeHHE.

2. Metonbl ananutudeckor xumuu. MackupoBanue. KpaTkasi xapakTepucTuka
CIIOCOOOB MacKHUpPOBAHUSI.

3. MeTonb! pa3faeneHuss U KOHIEHTpUpOBaHus (mepeunciuTh). Kpatkas
XapaKTEPUCTHUKA METOAOB OCAXKICHUS U coocaxaeHus. KonmnuecTBeHHbIE
XapaKTEpUCTUKHU MeToaa.?

4. MeTonpl pa3iesieHus] 1 KOHUEHTpUpoBaHus (rnepeunciauts). Kpatkas
XapaKTEPUCTHUKA METOAA IKTPAKIIUU. DKCTPAre€HThl U pACTBOPUTEIIH.
KonnuecTBeHHBIE XapaKTEPUCTUKN METOA.

5. MeToas! pa3fesieHusl U KOHIEHTpUpoBaHusl (mepeuuciantsb). KpaTkas
XapaKTepucTruka MeToja xpomartorpaduu. KonnuecTBeHHbIE XapaKTEPUCTHKU
MeToAa.

6. KauectBeHHbIN aHanu3. Kakue 3a1auu OH O3BOJISIET PeIIaTh?
7.YT0 Ha3bIBACTCS aHAIUTUYECKON peakuuen? UTo MOKET CIYyKUTh
AHAJIUTUYECKUM CUTHAJIOM MPHU MPOBEICHUHN aHATUTUYECKON PEaKIu?

8. CriocoOb! knaccupukanmy KaTHoHOB. [10 KakoMy IPUHITUITY OHU Pa3estoTCs?
9. Cynpbunanas knaccudukaius KaTuoHOB. JleficTBUE TPyNIOBBIX PEAKTUBOB 2, 3.

4 aHATUTUYECKUX TPYIIII.

11.Kakue o01iue ocaauTeabHbIC PEAKIIUM Jal0T KATUOHBI 2 aHATUTHYECKOMN
rpynmbl? (OTBET NOATBEPIUTE YPABHEHUSIMU PEAKIINN ).

12. MoxHo nu o6HapyxuTh Ba?* B npucyrctBun Ca?" m Sr?* peaxuueii: a) ¢
SO, 6) K,CrO4?

13. BosiHble pacTBOPHI KAKMX KATUOHOB 2 U 3 aHAIUTUYECKUX TPy UMEIOT I[BET?

14.TTouemy, nipu B3auMoieiicTBum cosield amroMuHus 1 xpoma ¢ (NH4)2S

Bhimaatotr B ocaiok Al(OH); u Cr(OH)s, a He cynpduabl? (OTBET MOATBEPANTE

YpaBHEHUSIMU PEAKIINH).



15. KakuMu peakuusMu MOXKHO 0OHapy»kuTh KatnoHel: Fe%*, Fe3*, Ni?* ? (Otser
MOJITBEPIUTE YPAaBHEHUSIMU PEAKIINA).
16.Kakumu peakmusaMu MOKHO OOHapyKuTh KaTuonsl: Cu?*, Cd** ? (Otser
MOJITBEPINTE YPABHECHUSIMH PEAKIINA).
17.KucnoTHO — OCHOBHAsI KJacCU(pUKalMsl KAaTHOHOB. [leficTBUE IpynnOBBIX
PCaKTHBOB.
18.Cnoco0s! knaccudukanuu aHMOHOB. [0 KakOMy IPUHIMITY OHU pa3AeIaOTCs ?
19./letictBue pactBopoB xiopuaa Oapus (BaCly) u nutpara cepedopa (AgNOs3) Ha
aHnoHBL. (OTBET MOATBEPANTE YPABHCHUSAMH PEAKITUH).
20. B3zaumoeiicTBuE OKUCIUTENCH U BOCCTaHOBUTENEH ¢ aHnoHaMmu. (OTBeT
MOJTBEPUTE YPABHECHHUSIMH PEAKITU).
21.Pazgenuth cMech IByMs criocobamu (TI0 cynb(UIHON U KUCIOTHO-OCHOBHOM
KJIacCUUKAIHAM).
[Tpumepsl cMecelt st pa3ieeHHs
1) Cu?*, Na*, Pb%", Zn?*, Ca®.
2) Fe?*, K', Hg?*, Cd?*, Ba?".
3)Fe®, Bi**, Na*, Sr*".
4)Agt, Cd*, AP, K*
5)Zn?*, Cd?*, Sb**, Ca?".
6)As®, Ba?*, Mn?*, Na".
7)APR*, Cu?*, Pb%", Na'.
8)K*, Pb?*, Cd?*, Fe?*, Ca?
9)Sr¥*, Ag*, Fed*, Bi¥', Ba*.
10) Mg?, (Hgz)**, Cd*, Sr?,
11) K*, AP*, Ba?, Fe®.

Konuuecmeennutii ananus

1. XuMuyeckue MeETOJbl KOJWYECTBEHHOTO aHanu3a. [‘paBumerpus (KpaTkas
XapaKTePUCTUKA).

2. XUMHUYECKHE METOJIbl KOJMYECTBEHHOTro aHanu3a. Turpumerpus. CymHOCTH
METO/1a.

3. XapakrepucTHUKa CIiocoO0B TUTpOBaHUS (TIpsIMOe, 00paTHOE, KOCBEHHOE).

4. OmnpeneneHne TOYKA SKBUBAJICHTHOCTU. HIMKATOPBI, BUIBI HHIUKATOPOB.

5. Tumbl KUCIOTHO-OCHOBHBIX MHAMKATOPOB. PacdeTsl mpu BBIOOpE MHIUKATOPA
(mpumepsl).

6. Muaukatopsl B METOJIE OKUCIICHHSI — BOCCTAHOBJICHHUS.

7. naukatopsl 0CAIUTETHHOTO TUTPOBAHMUS.

8. MHaukaTopsl 1151 KOMIUIEKCOHOMETPHUH.

9. KucnotHo- OCHOBHOE THTpOBaHWE (MeTO] HeWTpanuzanuu). I[Ipumeps

UCTIONIb30BaHMUS METOJa. PacdeTbl Mpu TIOCTPOCHHHM KPUBBIX THUTPOBAHUS
(mpumMepsl).

10. OkucnuTenbHO- BOCCTAHOBUTENHHOE THUTPOBaHHWE. PacueT SIEKTOPOIHBIX
MTOTCHIINAJIOB.

11. XapakTepucTuKa METOJOB OKHCIUTEIHbHO-BOCCTAHOBUTEIHBHOTO THTPOBAHUS:
MepMaHTaHATOMETPHUH, HOJOMETPUN, OPOMATOMETPUN, XPOMATOMETPHUH.



12. Uanukanuss  TOYKH YKBUBAJICHTHOCTH B METOJIE OKHUCIIHUTEIBLHO-
BOCCTAHOBHUTEJIBHOT'O TUTPOBAHMS.

13. OcanutenbHoe TuTpoBanue. CymHOCTh Metoaa. OmnpejeneHue BO3MOKHOCTU
HCIIOJIb30BaHUS PEaKUUi OCaX1eHUs (IPUMEPHI).

14. Knaccuduxanusi METO10B OCAAUTEIbHOTO TUTPOBAHMS.

15. Onpenenenne TOUKH SKBUBAJIEHTHOCTH B METOJIE OCAXKICHUS.

16. KommnekcoHomeTpuueckoe TuTpoBaHue. OCHOBBI METOAA XEJIATOMETPHUHU.
TuTpaHTHL.

17. Tunsl XenaToMeTpUueCcKOro THPOBAHUS.

18. PacueTsl pe3ylnbTaToB TUTPUMETPUUECKOTO aHain3a. 3aKOH HSKBHBAJICHTOB.
DOKBUBaJIEHT. DKBUBAJICHTHAsI Macca. PacyeT SKBUBaJEHTHBIX MacC B PEaKIMsIX
00OMEHAa U OKHUCITUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKITUIX.

19. PacueTsl  pe3ysNbTaTOB  TUTPUMETPUYECKOro  aHanu3a.  HopmanbHas
(okBUBaneHTHAas ) KOHUEHTpauus, Tutp. Tutp no onpenensieMoMy BEIIECTBY.
20. 3apgaum: 1) pacuersl pU NPUTOTOBICHUU PACTBOPOB, 2) pacueT pH, 3)
pacuetbl cBszaHHble ¢ [IP, 4) pacueTsl pe3ylbTaToOB TUTPUMETPUUYECKOTO

aHanu3a.

Du3uKo-xumuueckue memoosvl aHaIu3a

1. Knaccudukarus ®XMA. AHaTUTHYECKUNA CUTHAIL.

2. OtHocutenbHbIl Xapakrep ®DXMA. DTajaoHsbl.

3. Knaccudukanus ontruaeckux metogoB DXMA.

4.  ATOMHO-3MHCCHUOHHBIM CHEKTpaldbHbIA aHanu3. KadecTBEHHBIH U
KOJIMYECTBEHHBIA  CIEKTpaibHBIA  aHanmu3. Meroa  (QoromeTpuu  IIJIaMEHH.
Anmnaparypa.

5.0nekTpoHHas MoJeKyJsipHas crekTpockomnus. 3akoH byrepa-JlamGepra-
bepa.

6. Konopumerpus. JlIocTOMHCTBAa U HEJJOCTATKHU.

7. Cnekrpodoromerpus. CrocoObl ompeencHuss KOHIICHTpaIluid B
CIIEKTPO(HOTOMETPHH.

8.ATOoMHO-a0CcOpOIMOHHAs CIIEKTpOCcKous. Meroa (hoTOMETpUH IIJIaMEHH.

Anmnaparypa.

9. JlroMuHECIIEHTHBIC METO/Ibl aHATH3A.

10. Knaccudukanms 371eKTPOXUMUYECKIX METO/I0B aHAIN3a.

11. Kouaykromerpus. [loreHuromeTpusi.

12. Bonsrammnepomertpus. [lomsporpadusi.

13. AMniepoMeTpuyeckoe TUTpOBaHUE. AnapaTypa.

14. DnexrporpaBumetpus. Kynonomerpus. Annapatypa.

15. Xpomatorpaduueckue metonbl aHamza. Onpenenenue. Buas

xpomatorpaduu. Teopus xpomarorpadun.

16. l'azoBas xpomartorpadus. Anmnapatypa. J[eTeKTophi.

17. NonooOmennast xpomarorpadus. PactipenenurenpHas OyMakHas

xpomatorpadus. ToHKOCIOWHAs XpoMaTorpadus.

18. BricokoaddhexTruBHAS KUAKOCTHAS XpomaTtorpadus. ['enb-

xpoMmarorpadus.



19. Metposioruyeckue 1 aHATUTHYECKUE XapaKTePUCTUKU METOJIOB aHAIU3A.

IIpuMepHBbIC BApHUAHTHI OMJIETOB JJIA DK3aMCHaA.

ITpumep 1.

1. Xumuueckue MeToAbl aHaau3a. KauecTBeHHBIN aHAMHM3. 3a/1a4d M METO/IbI
KauyeCTBEHHOTO aHanu3a. Kiaccudukaius KaTHOHOB B XUMUYECKOM
aHam3e.

2. ®duzuko-xuMuueckue MeTonbl aHanuza. Crnekrpodoromerpus. CrocoObl
OTIpe/ICIICHHS KOHIICHTPAIIMIA B CIICKTPO(POTOMETPHH.

3. Paznenuth cMmech AByMs criocobamu (1o cyabPuAHON U KUCIOTHO-
OCHOBHOM knmaccudukamuam: Cu?*, Na*, Pb?", Zn?", Ca?".

4. 3amgava. B pactBop 1 M ornocurensHo BaCl, u 0,001M otHOCHTENBHO
Sr(NOg3)2 nodasunu nocrernenno pactBop (NH4)C204. Kakoii ocagok Bbima
nepBbIM?

[Tpumep 2.

1. KonnuectBenHslit ananm3. Kparkas xapakTeprucThka
XUMHUYECKAX METOJ0B KOJIMYECTBEHHOI'O aHAJIM3A.

2. OU3UKO-XUMUYECKUE METOIbI aHAJIU3a. XpoMaTorpapuIecKkue METO bl

ananuza. Onpenenenue. Teopus xpomatorpaduu. Buasl xpomatorpadumu.

3. Paznenuth cMech 1ByMs criocobamu (110 Cynb(pUIHON U KUCIIOTHO-OCHOBHOM
knaccupukanmam: Mg?t, (Hgp)?*, Cd?, Sr".

4. 3agaya. C kakuM uHAUKaTOpoM cieayeT tutpoBaTh 100 mu 0,1H cosstHOM
kuciiotel 0,1 H pacTBopoM menourn NaOH?

HDI/IMGDHBIG BapHUaHTEI OMJIETOB JJI 3a4€Ta.

ITpumep 1.

1. Metonsl pa3znenieHusl U KOHLIEHTPUPOBaHUS (epedncinTtsb). KpaTkas
XapaKTEPUCTUKA METOAA IKTPAKI[UU. DKCTPATE€HThI U pACTBOPUTEIIH.
KonnuecTBeHHBIE XapaKTEPUCTUKH METOIA.

2. Xpomarorpaduueckre MeTo bl aHanu3a. Buasl xpomaTtorpaduu. Teopus
xpomaTorpadumu.

3. Paznmenuts cMech aAByMsi criocobamu (TI0 Cyb()UIHON M KHCIIOTHO-OCHOBHOM
knaccuuranmam: Mg?*, (Hgp)?*, Cd?*, Sr?".

4. 3amava. C kakuM uHAMKaTopoM cieayer turpoBath 100 miu 0,1H constHOM
kucnothl 0,11 pactBopom menoun NaOH?



[Ipumep 2.

1. Metonsl pazfaeneHds ¢ KOHLUEHTPUPOBAHUS B KAYECTBEHHOM aHaIHU3e
(mepeuncnuTh). MeToAbl OCAKICHUS M COOCAXKIACHUS. YCJIOBHE BbINAJICHUS
ocaJika.

2. Knaccudukanuus 31eKTpOXUMUYECKUX METO/I0B aHAJIN3A.

Konnykromerpus. [lotenimomerpus. OnpeaeeHue TOUKU SKBUBAICHTHOCTH B

KOHJTYKTOMETPUUYECKOM TUTPOBAHUHU.

3.3apauva. Haitftu maccy 1oja B paCTBOpE, Ha TUTPOBAHUE KOTOPOro uaet 34,48
0,10801 pactBopa THOCY/Ib(aTa (NaxS203).

4 PaznenuTth cMech KaTHOHOB JIByMs criocobamu: Ag*, Ba%*, Fe¥*, K*.

7. Y4eOHO-MeTOANYECKOe U MH(POPMALIMOHHOE o0ecriedeHue.

A) Ocnoenasa numepamypa:

1. OCHOBBI aHAIMTHYECKON  XuMHUU. YueOHuk/ moxa penmakiuen FO.A.
3omotoBa, M.: Beiciias mkosna, 2004. T. 1: O6mue Bonpockl. MeTo bl pa3aeieHus!.

2. OCHOBBI aHAMUTHYECKOW  xuMuH. YueOHuk/ mon pemakuueirt HO.A.
3omoToBa, M.: Beicmas mkosa, 2004. T. 2: MeToapl XMMHUYECKOTO aHaI13a

0) /lonoanumenvnan numepamypa:
1. KommuectBenuwiii ananus./U.B.Apramonora, E.O. 3aGenpkuna, W.I.
I'opuues, O.H. ITnaxornas, FO.C. Areea. — M.: MI'TY «MAMM», 2009. (N 2227).

B) npocpammnoe obecneuenue u 25nmepnem-pecypcoi:
[Iporpammuoe obecnieuenne u MIHTepHET-pecypChl HE MPEIyCMOTPEHBI.

8. MarepuajibHO-TeXHUYECKOe oOecneyeHne JUCHUNIUHbI

AyauTopuu, TMpEIHA3HAYEHHbIE [JI1 YTEHUS JIEKIUA U NpOBEACHUS
7a00paTOPHBIX PabOT MO AHATUTUYECKON XMUMHUHU M (PU3UKO-XUMHUYECKUM METOaM
aHanu3a, OOOpYyIOBaHbl KOMIBIOTEPHOM W  MYJIbTUMEAUNHON  TEXHHKOM,
BBHITSDKHBIMH ~ TKadamu, pH-meTpamMu, KOHAYKTOMETpaMH, MAarHUTHBIMHU
MemankaMu, (OTOKOJIOPUMETPaMHU, TEPMOCTAaTaMM, CYIIMJIbHBIMU TIKadam, a
TaKKe HEOOXOIUMOW XMMHYECKOW TOCYI0M M peaKTHBAMH ISl IMPUTOTOBIICHHS
PacTBOPOB U IPOBEICHUSI KAYECTBEHHOIO aHAJIN3a U KOJIMYECTBEHHOIO aHAJIN3a.

9. MeToauyecKkue peKOMeHIAIUM 151 CAMOCTOSITEJIbHOM padoThI CTY/IEHTOB

N3noxeHne TeopeTnyeckoro u (hakTHISCKOro MaTepuaia Kypca
OCYIIECTBIAECTCS Ha JICKIUAX. [lapannenbHo ¢ JIEKIMOHHBIMU 3aHITUSIMA
MIPOBOJISITCSL CEMHUHAPBI U Ja00paTOpHBIM MpakTukyMm. OcHOBHOHU (hopMoit
M3yYEeHUS TUCIUTUIMHBI « AHATUTHYECKAs XUMHUS», KaK U 000U Ipyrou



JUMCLUIUIMHBI B BBICIIIEM Y4€OHOM 3aBEJICHUH, SIBISIETCS CaMOCTOSITeNIbHAs paboTa
oOyyarolierocsi, KOTopasi BKJIIOYaeT B ce0s:

- paboTy HaJl TEKIIMOHHBIM MaTEPHUAJIOM;

- paboTy HaJ pa3zesiaMy Kypca MOJHOCTHIO WJIM YaCTUYHO BHIHOCUMBIMH Ha
CaMOCTOSITEJIbHOE U3yUCHHUE;

- paboTy MpH MOATOTOBKE K CEMUHApaM U JIa0OpaTOpPHBIM paboTam,
BBITIOJTHEHUE JIOMAIITHETO 3aJ[aHuUs.

['maBHas 3a7a4ya CTy/IeHTa BO BpeMsl JICKIIUH 3aKJIF0YAETCSl BO BHUMATEIbHOM
CIIYIIAHUM JICKIIUU U 3alTUCH €€ OCHOBHOTI'O coJiepxkaHus. [[s 3anuceit nekiui
CJIeyeT MOJIb30BaThCS OTACIBHOM TETPaiblo. 3alIMCh BECTH Ha OJHOI CTOPOHE
TETpaau, OCTABJISII BTOPYIO CTOPOHY ISl BHECEHHSI COOTBETCTBYIOIIUX
JTOTIOJTHEHUH.

OcHoBHast OIIMOKA OTJIENbHBIX CTYJIEHTOB COCTOUT B TOM, UTO OHU CTPEMSITCS
JIOCJIOBHO 3amucaTh BCE, UYTO TOBOPHUT JIEKTOP, M TMOATOMY YacTO CIEIAT HE 3a
MBICJTBIO, @ 3a CJOBOM, HE YJaBJIWBas CMbICJIA H3jaraeMoro marepuana. Jlis
3amuceil JIEKIUH CIeyeT MOJIb30BaThCS OTACIBHON TETpajblo. 3alKUCh BECTH Ha
OJIHOW CTOpPOHE TETPajau, OCTaBJsAsl BTOPYH CTOPOHY IS BHECCHUS
COOTBETCTBYIOIIHUX JOTIOJTHCHUH.

CrnemyeTr UMeTh B BULY, UTO HE BCE BOMPOCHI TPOTrPaMMBbl, OTHOCSIIITUECS K
TOM WJIM MHOM TeMe, 00sI3aTeNIbHO U3JIaratoTcs Ha JieKiuu. HekoTtopsie 3 HUX
JTOJDKHBI U3y4aThCsl CAaMOCTOSITEILHO B TIporiecce paboThl HAJl JaHHOUM Temoil. B
ATOM cllydyae He0OX0AMMO 3aKOHCTIEKTUPOBATh PEKOMEHIYEMYIO JIEKTOPOM
mutepatypy. [Ipu koHCTIEKTUpOBaHUU M30eraTh JOCIOBHOIO MEPENUCHIBAHUS
aBTOPCKOT'O TEKCTa, CTapasiCh OTPA3UTh JIUIIb HauboJiee BaKHbIE MOMEHTHI.
HckiroueHus TOMyCKalTCs JUIIb 111 (GOpMYIMPOBOK Hanbosee BaXKHBIX
3aKOHOMEPHOCTEH.

[Tpu moaroTOBKE K CEMUHApAM M MPOBEPOYHOM paboTe HEOOXOAUMO:

a) BHUMATEJIbHO, HECKOJIBKO pa3 MPOYUTATh CBOM KOHCIIEKT,
COOTBETCTBYIOIIHE pa3aeiibl YICOHMKOB U YICOHBIX ITOCOOMIA;

0) MPOCMOTPETh PEKOMEH IAIIMH TI0 BBIMOJTHEHUIO YIIPAXKHEHUN;

B) MHCBMEHHO OTBETUTh HA TEOPETUYECKHE BOMPOCHI U BBINOIHUTH
yIpaKHEHUSI JOMAIITHETO 33JJaHUsl B COOTBETCTBUU CO CBOMM BapHAHTOM.

[Ipu moarotoBke Kk maboparopHbiM paboTam cJeayeT BHHMATEIbHO
03HAKOMUTBCA C TEOPETUUECKUM BBEICHUEM K padOTE U METOAUKOW BBIIIOTHEHUS
skcnepuMmeHTa. Kparkoe TeopeTndeckoe BBEIACHUE W pe3yJbTaThl aHalln3a
3aMUCHIBAIOT B JJaOOPATOPHBIN KypHAI.

B kauecTBe 1mabopaTOpHOTO >KypHala HCIOJB3YEeTCS O0OImas TeTpaab C
3aMOJIHEHHBIM TUTYJIbHBIM JTUCTOM.

JlaGopaTopHBIli KypHal SBISETCS EIMHCTBEHHBIM JIOKYMEHTOM O
MpPOBEJACHUU DJSKcHepuMeHTa. BecTu 3amucu Ha 4YEpHOBHUKAX HE PEKo-
MEHAYyeTCA. YpaBHEHHUsS peakluil JOJOKHBI OBITh UYETKO  3alUCaHBbl,
TaK Kak HeOpeKkHasl 3alIUCh MOXKET BbI3BATh OIIUOKY.

OtyeT 0 pe3ynbTaTax aHaidu3a O(QOPMISIOT MO CXEME MPUIOKEHHOW K
OMUCAHUIO KaXJ0M 1a00paTOpHOM pabOThI



Kaxnas nabGopatopnas paboTa MO 3aBEpIICHHIO HJKCIEPUMEHTA,
o opMIIEHUS U 3aIIUTHI JOJKHA ObITh MOAMNKCAaHA y MPENnoaaBaTeNs.

8.. MeTouuquKne PEKOMEHIANUMA IJIA NPEroaaBaTe]isd

OOyuast CTYJIEeHTOB JTUCHUILUIMHE «AHATUTHYECKAsT XUMUS U PU3UKO-
XUMHUYECKUE METOJbI aHAJIN3a», IPENOAABATENIb UMEET LIENIb PA3BUTh Y HUX
MPABWIbHOE IIOHUMAHHUE CYLIIHOCTU XUMUUYECKUX METOJIOB aHaIM3a HA OCHOBE
COBPEMEHHBIX TCOPETUUECKUX MOJIOKEHUSIX XUMUU, COOOIIUTH UM CBEICHUS O
COOTBETCTBUU OCHOBHBIX METOJ0OB aHAJIM3a U BaXXHEHUIIINX CBOMCTB XUMHUUYCCKUX
AJIEMEHTOB U UX COCIMHCHU.

Uznoxenne Teopernueckoro U (PaKTUYECKOTO  MaTepuaisa Kypca
OCYIIECTBIAETCA Ha JIeKHuAX. [lapajuienbHO C JEKUMOHHBIMH 3aHATHUSAMU
POBOJIATCS] CEMUHAPHI U TaOOPATOPHBIN MPAKTUKYM.

OcHOBHOM QopMOIi U3yUECHHS JUCIUTITUHBI « AHATUTHYECKAsT XUMUS U
(M3UKO-XMMUYECKHE METO/Ibl aHAJIN3a», KaK U JII0OOUW NPyroi TUCIMIUINHBI B
BBICITIIEM y4eOHOM 3aBEJICHUH, SIBJISIETCS CaMOCTOSITeNIbHAsI paboTa 00ydaromierocs,
KOTOpasi BKJIFOYAET B ce0s MpopaboTKy JICKIIMOHHOTO MaTepualia, ydaeOHUKOB U
y4eOHBIX TTOCOOUM, BBIMTOJHEHHE JTA0OPATOPHBIX pabOT, MOATOTOBKY K CEMUHapaM
Y cllaye dK3aMEHa WK 3a4eTa. B Toxe Bpems mpernoaBaTeib OCyIEeCTBISIET
CHUCTEMAaTHYECKUN KOHTPOJIb 32 CAMOCTOSITEILHON pab0TOM CTYICHTOB MyTEM
IIPOBEPKU MOJATOTOBICHHOCTH CTYJIEHTOB K JJAOOPATOPHBIM 3aHATUSIM U
ceMuHapaM (MHAUBUAYAJIBHBIN OMIPOC, MPOBEPKa JOMAITHUX 3aJJaHUI, TPOCMOTP
3amucel JEKIHM, IpUeM pPe3yIbTaToOB Ja00paTOPHBIX PaboT, MPOBEICHNE
KOJIJIOKBHYMOB, IIPOBEPOYHBIX padoT).

[Iporpamma coctaBieHa B coorBercTBuH ¢ TpeboBanusmMu GI'OC BII yueGHbIM
m1aHoM o cnenuanbHocTH 18.05.01 «XumMH4yeckass TEXHOJIOTHUSA
JHEProHACBHINIEHHBIX MaTepHaJI0B U U31eJTHil».

[Tpodunb: «KABTOMATH3MPOBAHHOE MPOU3BOJACTBO XUMUYECKHUX
npeaAnpusTUin.

IIporpamma cocraBjieHa H.M. bapanaeson.

[Iporpamma onobpena u yrBepxkaeHa Ha 3acenanun HOILL Xumbuorex

npoTtokoa Ne  oT«  » 2018 r .
MO 3as. kadgenpoit Xumbuorex H. E. Hukosnaiikuna
PykoBoauTeib

Oo0pa3oBaTebHON IPOrPpaMMbI H.C. TpytHeB



I10 CrICOUaJIbHOCTHU

18.05.01. XumuvecKasi TEXHOJIOTUsI JHEPrOHACHIIEHHBIX MATEPHAJIOB U M31eJIHil

[Mpunoxenue 3 x

paboueii mporpamme
CprKTypa N COACPKAHUC TUCTHHUITIINHBI «AHAJIUTHYECKAST XUMHSA (l)I/I3I/IKO'Xl/IMI/I‘IeCKI/Ie METOABbI AaHAJIUN3A»

< Buner yuebHoii paboThI, Bunbl camoctosTenbHON paboThI ®opmbl
Paznen % BKJIIOYAsi CAMOCTOSATEIbHYIO CTYIECHTOB aTTecTalluu
g paboTy CTYJEHTOB U
Q TPYAOEMKOCTh B H4acax
S| = [ 71 [IUC| JIa6. | CPC | KCP | KP | KIT | P[P | Pedp. |K/P | D | 3
O Q
5| 8
O | T
1 2 |3 4 | 5 6 7 8 9 10 11 12 13 | 14 15
BBenenue. 6 |1 |2 |2 4 +

AHanuThuecKas XuMus Kak HayKa 00
OmnpeAeIeHUH XUMUYECKOTO COCTaBa
BEIIIECTB. XMMHUYECKUIN aHaJIN3 KaK
CPEICTBO KOHTPOJISI KAUECTBA ChIPhS
U TIPOAYKIMHU XUMUYECKON
MPOMBIIIICHHOCTH, a TaKXKe
KOHTPOJIS
Tema 1. XuMu4uecKuii aHaIN3

3agauu 5 KJaccuguKaus
METOJO0B aHajin3a B 3aBHUCHMOCTH OT
o0beKTa wucciaenoBaHud. Buumsl u
JTaIlbl aHajam3a. ITonsiTue 0
KA4eCTBEHHOM H KOJHWYSCTBEHHOM
aHaJgu3e, XUMHYCCKUX M (PU3UKO-
XAMHYECKNX METOJIaX aHaIn3a.




1

Tema 2. MeToasl MACKHUPOBAHUS,

paszeneHusl ¥ KOHUEHTPUPOBAHUS.

KonunuecTBeHHbIE XapaKTEPUCTUKHU.
1.XapakrepucTrika METO/I0B
OCaXICHUS U COOCAXKICHUS.

2.2. Oxcrpakuus. PactBopureny,

HKCTPareHThl.

2.3. Xpomatorpadus.
Knaccuduxanus
xpomaTtorpauyecKkux METO/10B IO
arperaTHOMY COCTOSIHUIO (a3

2.2.XapakTepucTruKa METO/I0B
OCAXJICHUS U COOCAKICHUSI.
[IpousBenenue pacTBOPUMOCTH U
INPUMEHEHHUE €To JIIsl BBIYMCICHUS
KOHILIEHTPAIMK HACBIILEHHOTO
pacTBOpa MajJopacTBOPUMOTO
AJIEKTPOJIUTA U BOZMOXKHOCTH
BBINAJICHUS OCAIKa.

2.3. Dkcrpakuus. PactBopurenuy,
HKCTPAreHTHI.

Tema 3. KauecTBeHHBIN aHAIN3.

3.1. [TonsiTHE O Ka4eCTBEHHOM
AHAUTUTAYECKOMN peakuum.
AHanutuueckas dbopma,
AHAJIUTHYECKHUE MIPU3HAKHU.

TpeGoBanusi, mpeIbIBIIEMbIC K




1 10 11 12 13 14 15
KAueCTBEHHBIM aHAJTUTHYECKUM
peaKLusM.
3.2. Ananutuyeckas Kiaccu(puKaius
KAaTHOHOB U aHMOHOB.
3.3 JIpoOHBIII U cUCTEeMaTUYECKUI +

aHaJIu3. Nnentudukanus
HEOPraHWYECKUX COCJAMHEHUH Ha
OCHOBE  JAHHBIX  KayeCTBEHHOI'O
XUMHUYECKOT0 aHAIN3a.

Tema 4. KonnyecTBEeHHBIN aHAIN3.
KonuuecTBeHHBIN aHAIN3.
XHUMHUYECKHE METOJIbI
KOJIMYECTBEHHOT'O aHaJIn3a:
TPaBUMETPUS U TUTPUMETPHS.
4.1.I'paBuMeTpus.

CyILIHOCTh TPAaBUMETPUUECKOTO
aHAJIM3a U €r0 MPUMEHEHHUE.

4.2. TuTpuMeTpUUYECKUI METO/
aHaJIn3a.

4.2.1.OCHOBHBIE TTOJIOKCHHUS
TUTPUMETPUUECKOTO aHaIu3a. THUIbl
XUMHUYECKUX PEaKIUi,
HCTIOJIb3yEMbIE€ B TUTPUMETPHUU U
TpeOOBaHUS MPEBSABISICMBIC K HUM.
TutpoBanue, Touka
SKBHBAJICHTHOCTH.




1

10

11

12

13

14

15

4.2.2. KpuBble TUTPOBaHUS.
Brruuciienue pe3ynbTaToB
TUTPOBAHUSI.

4.2.3. KuciaotHo-oCHOBHOE
TUTPOBAHUE.

TeopeTnueckrue OCHOBBI KUCIOTHO-
OCHOBHOT'O TUTpoBaHusA. KucinorHo-
OCHOBHBIE UHAUKATOPHIL. IIprmepsl
MPAKTUYECKOTO UCTIOIb30BaAHUS
MeTOo/a KHCIOTHO-OCHOBHOTO
TUTPOBAHUS.

10

4.2.4. KOMIIEKCOHOMETPUYECKOE
TuTpoBanue. Crocoobl
KOMILIEKCOHOMETPHYECKOTO
TUTPOBaHUA. MeTalNIONHAUKATOPbI

11

4.2.5. MeTo1bl
BOCCTaHOBUTEIBHOI'O
Kpussie
BOCCTaHOBUTEIBHOI'O
NHnukatopsl. Kiaccudukanus
METO0B OKHUCJIMTEIBHO-
BOCCTAHOBHUTEIILHOTO TUTPOBAHUS.

OKHUCJINTCIBHO-
TUTPOBAHUA.
OKHCJINTCIIBHO-
TUTPOBAHUA.

12




1

10

11

12

13

14

15

Tema 5. Knaccudukanus
OXMA. AHaTUTHYECKUM CUTHA.
OtHocuTenpHbIN XapakTep PXMA.
OTallOHBI.

Tema 6. OnTHYECKHE METOJIBI
aHajm3a

6.1. Knaccudukarusi. AToMmHO-
SMHUCCUOHHBIN CIIEKTPAIBHBIN
a"amm3. KauecTBEHHBIN U
KOJTMYECTBEHHBIN CTICKTPaIbHbIN
ananu3. Metoja poToMeTpuun
JIaMeHu. Anmnaparypa.

13

Tema 6. OnTHUECKHE METOIBI
aHau3a (MpoaOJIKEHUE)
6.1.Knaccudukamnusa. Meton
dboToMeTpHM TIaMEHU. Ammapatypa
ATOMHO-a0COpOIIMOHHAS
CreKTpo(hOTOMETPHSI.

JIToMHUHECLIEHTHBIE METOAbI aHaIHU3a.

14




1

10

11

12

13

6.2.D5IEKTpOHHAsI MOJIEKYJISIpPHAS
criekTpockonusi. 3akoH byrepa-
Jlambepra-bepa. AToMHO-
abcopOLMOHHAs
cnexkTpodoTomeTpus.
JI*OMHUHECIIEHTHBIE METObI
aHanu3a.

15

Tema 7. DIEKTpOXUMUYECKHUE
METO/bl aHAJIN3A.

7.1. Knaccudukanus.
Konnykromerpus. [onsporpadusi.
[ToTeHHIHOMETpUUECKOE TUTPOBAHUE.

7.2. BosibTaMnepoMeTpus.
AMIIEpOMETPUUYECKOE TUTPOBAHUE.
DIEeKTpOrpaBUMETPHUS.
Kynonomerpus. Anmnaparypa.

16

Tewma 8. Xpomatorpaduueckue
METO/Ibl aHAIHN3a

8.1.0npenenenue. Buabl
xpomaTtorpaduu. Teopus
xpomaTtorpacduu. ['azoBas
xpomatorpadus. AnmnapaTypa.
J1eTeKTOpBL.

8.2. MonoobmenHast xpomatorpadus.
PacnipenenurensHas OymakHas

17




10

11

12

13

14

15

xpomartorpadus. Tonkocnolinas
xpomaTorpadus.
BricokoaddexTrBHas

xpomaTorpadus.

KHUOKOCTHAas

Tema 5. Boibop MeTona ananuza
Mertponorus aHaymsa.
MeTposiIorn4eckie  XapakTEepUCTUKHU
AHAJIUTUYECKHUX METOJIOB:
YyBCTBUTEIBHOCTb, N30UPATEIHHOCTD
U TOYHOCTb. CrneunuaHocTh
MeTroAoB. BocnpousBoguMocTte U
IPaBUIIBHOCTbh PE3YJIbTATOB.

18

Hroro no xypcy

36

18

18

72

IIporpamma cocTaBJ/ieHa:

MO 3as. kagenpoit Xumbuorex

PykoBoauTe b

Oo0pa3oBaTesIbHOI POrPaMMBbI

H.M. bapanaeBoit

H. E. Hukoaaiikuaa

H.C. TpyTtHesB







