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1. Ilean ocBOeHHUS TUCIHUILIMHBI

K 0CHOBHBIM HEJAM OCBOEHUs AUCLUUILIMHBI «AHAIATHYECKAs XUMUS U

(PU3UKO-XMMHUYECKHE METO/Ibl AaHATIN3a» OTHOCATCS:
- TOATOTOBKA CTYyAEHTa K JESTENIbHOCTH B COOTBETCTBUU C KBAIH(PUKALMOHHON
XapaKTEPUCTUKOMN 1O HAIIPaBJIEHUIO;
- U3y4YEHUE XUMUYECKUX METO/IOB KAYECTBEHHOTO U KOJIMYECTBEHHOTO aHAJIN30B;
- U3YyYEHHUE METOJOB PA3LECICHUSA U KOHLEHTPUPOBAHHUS BEILECTB, KOTOPHIE CIIyXKaT
TEOPETUYECKON OCHOBOM JUIsl METOZOB CUHTE3a U aHAIN3a Pa3JIMYHbIX COCIUHEHUN;

- TI03HAHUE TEOPETHUUYECKON OCHOBBI M MOJIYYEHHE NMPAKTUYECKUX HABBIKOB BBIOOpA
METOJIa aHAJIM3a U €0 IIPOBEICHHUSI.

K ocCHOBHBIM 3aJa4aM OCBOCHMS [HCLUUIUIMHBI «AHaIUTHYECKas XUMHUS U
(GU3UKO-XMMHUYECKHUE METO/bI aHAIM3a» OTHOCATCA: OCBOCHHE M BBIOOp  METOJIOB
aHaIM3a MPUPOJHBIX OOBEKTOB, XMMHUYECKUX CMECEH, OCHOBHBIX CPEACTB KOHTPOJIA
Ka4yecTBa CBIPbSI U IPOAYKTOB B XUMHUYECKOW IPOMBIIUICHHOCTH, KOHTPOJIA
YUCTOTBI OKpPYXAIOLIEeld Cpenbl, pa3BUTUE HABBIKOB pabOThl CO CIPAaBOYHOMU
JUTEpPATypOr, a TaKKe ITOJyYEHHE 3HAHWMW, MO3BOJIONIMX OLIECHMBATH ITOBEIICHHE
BEILIECTB U MAaTEPHUAJTIOB B YCIOBUAX IKCILUTyaTallUH.

2.MecTto nucuuiuinHbl B cTpykrype OOII cnenuanurera.
JuciuminHa ~«AHaJIUTHYECKass XUMHUS W (PU3UKO-XUMUYECKHUE METOJIbI

aHaJNIKM3a» OTHOCHUTCS K YHUCITY MPO(ECCHOHATBHBIX YYEOHBIX NUCIMIUIMH 0a30BOM
gactu 0OazoBoro mwmkina (b 1.1) ocHoBHOW 00pa3oBaTenbHON TPOrPAMMBI

OakanaBpuara.
JucrmmuinHa  «AHaTUTHYECKass XUMUS W (QUBHKO-XUMUYECKHE METObI
aHaIn3a» B3aMMOCBSI3aHa JIOTHYECKH M  COJAEPKATEIHbHO-METOIUYECKH CO

CIEAYIOIIMMHU JUCHUIUIMHAMH U nipakTukamMu OOIT:
B 6a3oBoii wactu 6azoBoro mukna (b1.1):
- O01as 1 HeoOpraHuYeCcKask XUMHSI;
- Opranunueckass XUMHUS;
- dusznyeckas XuMusi;
- JlucniepcHble CUCTEMBI U IOBEPXHOCTHBIE SBJICHUS;

JIns ycBOEHMS IUCLHMIUIMHBI CTYAEHTBHI JIOJKHBI MMEThH IPEABAPUTEIBHYIO
MOATOTOBKY MO XUMHUU B 00beme Kypca «OOmEed M HEOpraHu4ecKO XUMHN,
«Oprannueckas XuMus», « Pu3ndeckast XUMUSD.

3.Jlepevyenb NIaHUPYEMbIX Pe3yJbTATOB 00y4YeHHS MO AUCHUILIIUHE
(MOyJ110), COOTHECEHHbIE C MIJIAHUPYEMBIMHU Pe3yabTATAMHU OCBOEHUS
00pa3oBaTeJbHOI MPOrPaMMBbI.
BpITyCKHUK, OCBOMBIIINI TPOTpaMMy CIICIIMATIUTETA, TOJKEH 00J1a1aTh
clenyomuMu 00menpodecCuoHaNTbHBIMU KOMIIETEHITUSIMH:



B pesyabrare

OCBOCHHS
Kon o0pa3oBaTe/IbHOI IlepeyeHb MIaHUPYEMBIX pPe3y/IbTATOB
KOMIETeHI[UH NporpaMMsl 00y4YeHHs Mo AUCHUTINHE
o0y4arouuiics 10JKeH
o0aaxaTh
3HATh:
- OCHOBHBIE METO/Ibl, CIOCOOBI U CpeCTBA
MIOJTYYCHUST HAYYHO-TEXHUIECKOM
nH(GOpPMAaIINK, BBIIIOJHEHUS JTUTEPATYPHOTO
MOMCKa 110 TEMATHUKE UCCIIeI0BaHus,
TEOPETUYECKHE U MPAKTHUECKUE MOAXO0/IbI K
TJIAHUPOBAHMIO YKCIIEPUMEHTa, 00padOTKH |
NpeCTaBICHUS OJIYUYCHHBIX Pe3yJIbTaTOB
yMeThb:
TOTOBHOCTBIO K - OCYILECTBIISATh MIOUCK, U3yUYECHUE U
CaMOpa3BUTHIO, aHaJN3 HaAy4YHO-TEXHUYECKOH nH(popMaIiy u3
OK-7 caMopceatsaliiy, Pa3JINYHBIX UICTOUHUKOB, MTPEJCTABIATH €€ B
HCIIOJIb30BaHUIO
TpebyemoM (hopmare, TUIAHUPOBATH
TBOPUYECKOTO
[OTEHIAAA IKCIIEPUMEHT, MaTeMAaTUIECKH 00padaThIBaTh
U TIPEJICTABIIATH TIOJYYCHHBIE PE3YIbTaThI
BJIaJ1€Th:
- HaBbIKaMU pabOThI C KOMIIBIOTOPOM KakK
CPEIICTBOM yIIpaBlieHUs] HHGOpMAIUEH,
TEXHUYECKUMU CPEJICTBAMU JJISl U3MEPEHHUS
OCHOBHBIX ITAPaMETPOB CHIPBS M IPOAYKTOB B
XUMHUYECKON MPOMBIIUIEHHOCTH, a TaKkKe
METO/IaMH TJITAHUPOBAHUS IKCIIEPUMEHTA
OIIK-1 CIOCOOHOCTBIO 3HATh:
HCIIOJIb30BaTh - TEOpeTHYECKHE OCHOBBI METOJ/I0B
MaTeMaTHU4YeCcKue, XUMHUYECKOTO U (PU3NKO-XUMUYECKOTO aHaIn3a
€CTECTBEHHOHAYYHbIE U | BEILLECTB, a TAKKE TEOPETHUECKHE U
WH)XCHEPHbBIE 3HAHUS | MPAKTUYECKHE MOAXO0/IbI K IMJIaHHUPOBAHHUIO
JUIs  pellleHus  3ajad | KCIIEpUMEHTa, 00pabOTKU U MpEACTaBICHUS
cBOEH MOJTyYEHHBIX PE3yJIbTaTOB
npodecCuoHaATbHON
JesITeNbHOCTH yMeThb:

- o0ecrieunBaTh BXOJIHOU M BBIXOIHOMI
AHAINTUYECKUI KOHTPOJIb CBIPbS U
IIPOJYKTOB B XUMUYECKOH
IIPOMBIIIIEHHOCTH; MATEMaTHYECKU
o0pabaTbIBaTh U MPENCTABISATH
IIOJIyYEHHBIE PE3YJIbTAThI

BJIA/IeTh:

- METOJIaMU OCYILECTBIICHUS U
IJIAaHUPOBAHMS HKCIIEPUMEHTA U
TEXHOJIOTMYECKHUX IPOLECCOB B COOTBETCTBUH C
PErIaMEHTOM U UCIIOJIb30BaTh TEXHUYECKUE




cpencTBa 0OpabOTKU | MPEICTABICHUS
MOJTyYEHHBIX PE3YyJIbTaTOB

4. CTpyKTypa M coaepkaHue TUCHUILTHHbI

OO6mast TpynOEMKOCTh IUCIUIUIMHBI «AHAIUTUYECKass XUMUS U (DU3UKO-
XUMHMYECKME METOJbl aHaidu3a» cocTaBiseT 4 3au€tHele enuHunbl (144
aKaJIeMUYCCKHUX Yaca, U3 HUX 72 Jaca caMOCTOSTEIILHOM paboThI).

CTpykTypa U cojepKaHUE AWCIUIUIMHBI « AHATUTHYECKAs XUMHSI U (DU3UKO-
XUMUYECKUE METO/bl aHaliM3a» MO0 CpoKaM M BHUAaM palbOThl U3JIOKEHHI B
IIpunoxenunm Ne 1.

6 cemectp: Jleknuu — 2 yaca B Hepento (36 yacoB), MpakTUYECKUE 3aHIATHUS — |
yac B Hexaento (18uacoB), maboparopubie paboTel — 1 yac B Hexaento (18 dacos),
dbopmMa KOHTPOJISI — IK3aMEH.

Conepkanue JUCUMILTHHBI

Beenennue.

AHanuTH4ecKas XuMUs Kak HayKa o0 ompe/ie]IeHUH XUMHYECKOTO COCTaBa
BEIECTB. XUMUUYECKUNA U (PU3UKO-XUMHUYECCKUI aHAIN3 KaK CPEJCTBO KOHTPOJIS
Ka4yeCTBa ChIPbS U MPOJYKIUHA XUMUYECKON MTPOMBIIIJIEHHOCTH, a TAKXKE KOHTPOJIA
YUCTOTBI OKPYKAIOIIEN CPEIBI.

Tema 1. XuMHUYeCKH aHAIN3
3agaun 1 Ki1accuduKaiys METOA0B aHAIN3a B 3aBUCUMOCTH OT 00BbEKTa
ucciaenoBanua. Buapel u Tansl anann3a. IloHsiTue o kauecTBEHHOM U
KOJUYECTBCHHOM aHAJIN3e, XUMUUYECKUX U (PU3UKO-XMMUYECKHX METO/IaX aHaln3a.
OcHoBHBIC TpeOOBAaHUS K METOJIaM aHaIU3a: Mpejiei OOHaApYKEHU,
n30UpaTeNbHOCTD, CIIEU(UIHOCTD, TPABUIIBHOCTH, BOCIIPOU3BOUMOCTb,
BKCIIPECCHOCTH U JIp.

Tema 2. MeToanbl pa3jiejieHusl, BblIeJIeHUS] 1 KOHIEHTPUPOBAHUS

Paznenenue n KOHIIEHTPUPOBAHUE: KOJMUYECTBEHHBIE XapaKTEPUCTUKH.
XapakTepucTuka METOJ0B OCAXKICHUS U coocaxaeHus. [Ipouspenenue
PaCTBOPUMOCTHU U MPUMEHEHUE €0 JIJIsi BBIYUCICHUS] KOHIIEHTPALIUU HACBIILIEHHOTO
pacTBOpa MAJIOPACTBOPUMOTO IEKTPOIUTA U BO3MOKHOCTH BBINAJACHUS OCAJIKA.
Xpomarorpadus. Kinaccudukaius xpomatorpa@uiaeckux METOJ0B MO arperaTHOMY
COCTOSIHUIO (pa3, HA OCHOBE 3JIEMEHTAPHOI0 aKTa, 0 CIOCO0y MPOBEAEHUS Mpoliecca.
OKcTpakius. PacTBopUTenu, SKCTPareHThl. DIEKTPOXUMUYECKUE METO/IbI
paszieneHus, METO/Ibl UCTIApEHUS, yIIpaBsieMasi KpUCTAILTU3AIHs U JIp.

Tema 3. KauecTBeHHBII aHAIN3
[ToHsiTHE O KAUECTBEHHOM aHATMTUYECKOM peakiuu. AHanuTnuueckas ¢popma,
aHaJUTUYECKUE pU3HaKU. TpeOoBaHus, MPEAbIBIAEMbIE K KAUECTBEHHBIM



AQHAJIMTUYECKUM PeakUMsaM. THUIIbI aHATUTUYECKUX PEAKLUH, YCIOBUA UX
pOBEACHUS. AHATUTHUYECKas KiacCU(pUKalns KaTHOHOB U aHUOHOB. J{poOHBIN 1
cucreMatuyeckuil ananus. aentudukaiyss HeOpraHM4eCKuX COeTMHEHUI Ha
OCHOBE JaHHBIX KAYECTBEHHOI'0 XMMUYECKOTO aHAIU3A.

Tema 4. KosiuuecTBeHHBbI aHAIU3

KomnuecTtBeHHBIN aHamn3. XUMHUYECKUE METOABI KOJIMYECTBEHHOI'O aHaJIN3a:
rpaBUMETPHUS U TUTPUMETPHUSL.

I pasumempus

CylmHOCTh rPaBUMETPUUECKOTO aHAIN3a U €r0 IPUMEHEHUE.

Tumpumempuueckuii Memoo aHaIu3a.

OCHOBHBIE MOJI0KEHUSI TATPUMETPUUYECKOTO aHaau3a. THUIbl XUMHUECKUX
pEaKINii, UCTIOIH3yEMbIE B TATPUMETPUH U TPEOOBAHUS MIPEABSIBISIEMbIC K HIM.

TuTpoBaHue; TOUKa SKBUBAJIEHTHOCTH; KpuBble THTpOBaHMs. Beruncienue

pe3ynbTaToB TUTPOBAHUS. OCHOBHBIE MOJOKEHUSI TUTPUMETPUUECKOTO aHATU3a.

Kucnomno-ocnoenoe mumpoesanue.

TeopeTnueckrne OCHOBBI KUCIOTHO-OCHOBHOTO TUTPOBaHUsA. DakTopsl,
BIIMSIFOIIME HA XapaKTep KPUBOM TUTPOBAHUS M BEIIMUMHY CKauka. MHaMKanus
KOHEYHOM TOYKH KUCJIOTHO-OCHOBHOI'O TUTPOBaHUS. KMCIOTHO-OCHOBHBIE
uHaukaropel. UatepBan pH nepexona okpacku nHAUKATOpOB. [Iprumepsl
IPaKTUYECKOTO UCIIOJIb30BaHUS METOIa KUCIOTHO-OCHOBHOT'O TUTPOBAHMUSI.

Komnnexcomempus. Komnaekcono-mempuyeckoe mumposanue

Heoprannyeckue u opraHndeckrue TUTPAHTHI B KOMILIeKcoMeTpuu. TpeboBaHus,
MPEABABIISIEMbIC K PEAKIINSAM TUTPOBAaHUS B KOMIUIEKcoMeTpun. OcoOeHHOCTH
peakiuu KoMIuiekcooopazoBanusi HOHOB MeTaiioB ¢ DJ[TA B 3aBucumoctu ot pH.
KpuBbie KOMIUIEKCOHOMETPUYECKOTO TUTPOBAHUS. METaNIOMHIUKATOPHI.
Baxneiimume MetamionHAMKaTopbl. CriocoObl KOMIUIEKCOHOMETPUYECKOTO
TuTpoBanus. M30uparenbHOCTh TUTPOBAHUS U CIIOCOOBI €€ moBblieHus. [Ipumepsl
MPAKTUYECKOTO UCIIOIb30BAHMS.

Memoovl oxuciumenbHo-60CCMAHOBUMENLHO20 MUMPOBAHUS

CranaapTHbIi U (POpMaNIbHBIN MOTEHIIMAIBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
cucteM. KpuBble OKMCIUTEIbHO-BOCCTAHOBUTEIBHOTO TUTPOBAHUSI. VITHIUKATOPHI.
Krnaccudukanus MeTo0B OKHCIUTEIbHO-BOCCTAHOBUTEILHOTO TUTPOBAHMUS.
[lepmanranToMeTpusi, HOIOMETPHS, XPOMATOMETPHS, OpOMATOMETPHUS U JIP.

Tema 5. BBenenune B pu3NKO-XMMHYECKHE METOAbI AHAJIN3A
Knaccuduxkanus pusuko-xumudeckux MmetooB ananmza (DXMA).
Ananutndeckui curiain. OtHocurenbHbiid xapakrep @XMA. DranoHsl.

Tema 6. OnTu4eckue MeTOAbI AHAIU3A
Krnaccudukanusa. ATOMHO-3MHCCHOHHBIN CIIEKTPAIbHBINA aHAIU3.
KauecTBeHHBIN U KOTMYECTBEHHBIN CIIEKTPaNbHbIN aHau3. Metoy poToMeTpun
IJIaMeHU. Annaparypa. DJIEeKTpOHHAsI MOJIEKYJIsIpHas CIEKTPOCKomus. 3akoH byrepa-
JlamGepTta-bepa. [Torpemnoctu B hoTomMeTpuu. ATOMHO-a0COpOIIMOHHAS
cnexktpodoroMeTpusi. JIIOMUHECHIEHTHBIE METO/IbI AHAJIM3A.



Tema 7. DileKTpOXUMHYECKHE METOIbI AaHATU3A
Knaccudukanus. Konnykromerpus. [lorenmomerpus. BonsTammnepometpusi.
[Honsiporpadus. AMIepoMeTpruiecKoe TUTPOBAHUE. DJIEKTPOrpaBUMETPHSL.
Kynonomerpus. Anmnaparypa.

Tema 8. Xpomatorpadguyeckue MeToabl AHAJIN3A
Onpenenenue. Buasl xpomarorpaduu. Teopus xpomaTtorpaduu. ["azoBas
xpomarorpagus. Annaparypa. Jlerekropsl. MoHOOOMeHHas xpomaTorpadus.
PacnpenenurensHas Oymaxnas xpomaTtorpadus. ToHKocolHas xpomarorpagus.
BricokoaddhexTuBHas KuaKocTHas xpomatorpadus. ['enb- xpomaTtorpadusi.

Tema 10. Bo16op MmeTona anajimn3a
Mertposiorust ananuza. MeTpoIoruueckue XapakTepUCTUKH aHATUTHYECKUX
METOJIOB: YyBCTBUTEIHHOCTH, H30MPATEITLHOCTh M TOYHOCTh. CIIEITU(UIHOCTH
MEeTOJI0B. BOoCcnpou3BoAMMOCTh U TPaBUIILHOCTH pe3yJibTaToB. CriocoObl
YMEHBIIICHUS BIUSAHUS CIyYailHBIX OIMOOK HA TOUHOCTH pe3yJibTatoB. CTaHIapTHOE
OTKJIOHEHUE U JJOBEPUTEIbHBINA HHTEPBAJ.

5. OOpa3oBarte/ibHbIE TEXHOJIOTHH.

Meroauka nmpenojaBaHusi JUCHUIUIUHBI « AHAIUTUYECKAsT XUMHUS U (HUBHKO-
XUMHYECKUE METO/IbI AaHAIN3a» U peAIN3aLUsl KOMIIETEHTHOIO NTOAX0/1a B U3JI0KEHUHU
Y BOCHPUSATUHM MaTE€pUANIA MPEAYCMATPUBACT UCIOJIb30BAHUE CIIEIYIOIIMX aKTUBHBIX
Y WHTEPAKTUBHBIX (POPM MPOBEACHUS TPYNIOBBIX, WHANUBUIAYAIBHBIX, ayJAUTOPHBIX
3aHSATHH B COYETAaHWHM C BHEAYJUTOPHOW paboTOW C 1enbi0 (HOPMUPOBAHHS U
pa3BUTHS PO(heCCHOHATBHBIX HABBIKOB 00YUYAIONUXCS:

- OopraHM3alus YW MPOBEACHUE TEKYIIEro KOHTPOJsS 3HAHWM CTYJAEHTOB B (opme
BBITOJIHEHUS UMW JIOMAIIIHUX 33/IaHUM U IPOBEPKU UX MPENOJABATEIIEM;

- UHAUBUIyaIbHOE 00CYKIEHHE BBIMOIHIEMbBIX TAIMOB JJa00PATOPHBIX padoT;

- 3aIIMTa Ja0OPATOPHBIX PadOT;

- OTBETHI Ha BOIIPOCHI IOMAITHUX 3aJaHUM;

- IPOBEJICHUE TIPOBEPOUHBIX padoT;

- TPOBEACHUE WHTEPAKTUBHBIX 3aHATUN MO MPOLEAYypEe MOATOTOBKH K HTEPHET-
TECTUPOBAHUIO HA cCalTax: i-exam.ru, fepo.ru;

- UCIIOJIb30BAaHUE UHTEPAKTUBHBIX (POPM TEKYIIETO KOHTPOJIS B (hopMe ayIuTOPHOTO

¥ BHEAYJAUTOPHOTO HTEPHET-TECTUPOBAHMUS;
- TIPOBEJICHHE MacCTep-KJIacCOB IKCIEPTOB M CIEIMAIUCTOB MO METOAAM aHalIu3a U
00paboTKe pe3yJbTaTOB aHAAU3a.

VY aenbHbI BEC 3aHATHI, IPOBOAUMBIX B MHTEPAKTUBHBIX (POpMaX, OMpEIETIeH
[JIABHOWM ILENbI0  00pa3oBaTENbHOW MIPOrpaMMbl, OCOOEHHOCTbIO KOHTHHIE€HTA
OoOy4Jarommxcs M COAEpPNKAaHUEM TUCUHUIUIMHBI «AHAIUTHYECKAasT XUMHUS U (PU3UKO-
XUMHUYECKME METOJbl aHANW3a» U B LEJIOM MO AucuMIuIMHe coctasisieT 50%
ayJIMTOPHBIX 3aHSATUH. 3aHsATUS  JIGKUMOHHOrOo  Tuma coctaisiioT 50% ot
o0beMa ayAUTOPHBIX 3aHITHH.



6. OneHOYHBIE CPeICTBA A/l TEKYIIEr0 KOHTPOJIA YCIIeBAeMOCTH,
NMPOMEKYTOUYHOM aTTeCTAMH 110 MTOraM OCBOEHHS TUCHUILINHBI U
y4eOHO-MeToJuYecKoe odecriedeHHe caMOCTOATEIbHOMH padoThI
CTY/I€HTOB.

B mporecce 00ydeHHs UCTIONB3YIOTCS CIEAYIOIMNE OICHOYHBIE (DOPMBI
CaMOCTOSATEIILHON PabOThl CTYJEHTOB, OIICHOYHBIC CPEJCTBA TEKYIIET0 KOHTPOJISA
yCIIEBAEMOCTH M IMTPOMEKYTOYHBIX aTTECTAIINN:

- 3a11UTa Ja00OpaTOPHBIX PadoT;

- BBITIOJTHEHHE JIOMAITHUX 3a/IaHH;

- OTBETHI CTYJIEHTa Ha BOMPOCHI MPOBEPOUYHBIX PabdoT ;
- pe3yibTaThl HTEPHET-TECTUPOBAHU.

OueHo4YHbIE CpeICcTBa TEKYIIEr0 KOHTPOJIS YCIEBAEMOCTH BKIHOYAKOT KOHTPOJIbHBIE
BOIIPOCHI M 3alaHusl B (popme OJAHKOBOIO KOHTPOJSI OCBOEHHUS OOyYaroIMMUCS
pa3fesioB AUCLUIIINHBIL.

OOpa3ibl TPOBEPOYHBIX 3a/laHUW, KOHTPOJBHBIX BONPOCOB M 3aJlaHUN IS
MIPOBE/ICHUS TEKYILETO KOHTPOJIS,, OWUJIETOB JJisi MPOBEACHMS 3ayeTa, MPUBEICHbI B
IPWIOKEHUH 2.

6.1. ®@oH/1 OLIEHOYHBIX CPECTB /JIs MPOBeIeHUs MPOMEKYTOUHOI aTTeCTAIMU
00y4aoIMXcs M0 JUCUUITIMHE (MOYJIIO0).

6.1.1. IlepeyeHp KoOMIeETEeHIHI C yKa3aHHeM IJTanoB uX (GopMHUpPOBaHUA B
npoiecce 0CBOCHUA 00Pa30BaTeJbHON POrPAMMBI.

B pesynbrare ocBOCHUS AMCHUILUIMHBI (MOAYJs1) (POPMUPYIOTCS CIEAYIOIINE
KOMIIETEHIUU:

Ko . .
" B pe3yabTate ocBoeHUs1 00pa30BaTe/bHON MPOrpaMMbl 00y4aroUHiics
KOMIIeTeHIIN
" JA0JIKeH 00J1a1aTh
OK-7 TOTOBHOCTBIO K CAMOPA3BUTHIO, CAMOPEATU3AIIMHU, UCIOJIH30BAHUIO
TBOPUYECKOTO MOTEHIHAIIa
OIIK-1 CIIOCOOHOCTBIO  OCYIIECTBJIATH  TEXHOJIOTMYECKHUH  TIpOIecC B

COOTBETCTBUU C PETJIAMEHTOM U MCIIOJIb30BaTh TEXHUYECKUE CPEACTBA IJISI
MU3MEPEHUSI OCHOBHBIX NTapaMETPOB TEXHOJOTMUECKUX IPOLIECCOB, Ka4eCTBa
ChIpbSI M  TOTOBOM  NPOJYKIMH, CIOCOOHOCTHIO  TUIAHMPOBAHUSA
JKCIIEPUMEHTa, MaTeMaTU4YecKoil 0OpabOTKH MOJYy4YEHHBIX PEe3yJIbTaTOB U
UX TIPEACTABICHUEM.




B nmporiecce ocBoeHust 00pa3oBaTeNbHON MTPOTPaMMBbI IaHHBIE KOMIIETEHITUH, B
TOM YHCJIC UX OTACIbHBIC KOMIIOHEHTHI, (POPMUPYIOTCS TIOITAITHO B XOJI€ OCBOCHHUS
OOyJarOIIIMMUCS AUCIUIUIMH (MOIYJIEH) B COOTBETCTBUU C YICOHBIM TUTAHOM.

6.1.2. Onucanue nmokasaresieid ¥ KPpUTEpPHEB OLICHMBAHMS KOMIICTEHIIUIA,
(opMupyeMBbIX 110 UTOraM OCBOCHHS AUCHUILIUHBI (MOYJIs1), OMMCAHUE KA

[loka3arenem

OLICHUBAHUS

OIlCHUBAaHMUI.
KOMHGTGHHI/Iﬁ Ha  pPas3JIMYHbIX

grariax HX

(GbopMUPOBaHUS SBISIETCS JOCTH)KCHHUE OOYYArOMIMMHUCS TUTAHUPYEMBIX Pe3yIbTaToOB
00y4eHUs 1O JUCHUIUIUHE (MOTYIIIO).

OK-7 roToBHOCTBIO K cCaMoOpa3sBUTHIO, CaMOpE€aIu3allui, HCITI0JIb30BAHUIO TBOPYECKOI'0

nmoTreHmMuajia

Kpurepuu oneHuBaHus

IHoka3artesnn
2 3 4 5
OO6yuarommmiics
JEMOHCTPUPYET OO6yuaromuiics OO0yuaromuiics .
II0JIHO® JEMOHCTPUPYET JIEMOHCTPHPYET Obyuatomuiics
3HaTh: JIEMOHCTPUPYET
- OCHOBHEIE OTCYTCTBHE WU HETOJTHOE YaCTUYHOE oG
HEJ0CTaTOYHOE COOTBETCTBUE COOTBETCTBHUE
MECTOABI, COOTBCTCTBHUC
cpenctBa 3Ha§i’1ﬁ:m OCHOBHBIX OCHOBHBIX ifj;{om(;; CHOBHRIX
TOTYHCHIA OCHOBHBIX METOJIOB, METO/IOB, H6 ’
Hayto- METO/IOB, Croco6oB 1 croco6oB 1 eroseIOB i
TEXHUYECKOI om 11 epecTs epercTs CPEICTB
uHGopmaiHy, EEZILCSTB nlc))nyqu na MoJry4eHns HoLy eI
BRIHOHCHIA MOJTy9IeHUSA HAy4JHO- Hay4YHO- A
FHTCPATYPHOTO Hay4YHO- TEXHUYECKOH TEXHUYECKOM IT;I)EI: q;;KSIE "
TTOMCHa 1o TEXHUYECKOU uH(opmaIuu u nH(popManuu u pMart
TEMATHKE uH(pOpMaLUU U BBITIOJTHEHHSI BBITIOJTHEHHUS BrIOTHer
MCCICHOBANNA, | b o e JUTEPATyPHOTO JUTEPATyPHOTO HHTeizTypHoro
TEOpETHHCCKHC JTUTEPATyPHOTO MOKCKA TI0 MOKCKA TI0 motlera 1o
1 TTOVCKA TI0 TEMaTHKe TEMaTHKE rematie
NMPAKTIHCCKUC | 1o vatnke UCCIIeIOBAHUSI, WCCIIEIOBAHMSI, :IESHZ?P?E:?;;; -
TOAXOABL HCCIICTIOBAHMUS, TEOPETUYCCKUX U | TCOPETHUCCKHUX U aII)( "
[UIAHHPOBAHIIO TEOPETHUYECKHUX U | MPAKTHUYECKHUX MPAKTHYECKHUX mparTmee
JKCTICPUMEHTA, MOJIXOJIOB K
oo | PP |t pomots | o
HPCACTAnICHHA TUTAHHUPOBAHUIO IKCIICPUMEHTA, IKCIIEPUMECHTA, 3IéCH€épI/III\(/[eHTa,
HOTMYHEHHBIX JKCIIEPUMEHTA, 00paboTKU U 00paboTKU U oopaIoTn
pe3yJIbTaToB MIpeICTaBICHHUS
00paboTKH 1 MIPEICTABJICHHUS MIpEeACTaBICHUS MOy IEHHBIX
MIpeICTaBICHUS MOJTyYEHHBIX MOJTy4EeHHBIX PE3YIIBTATOR
MTOJTyIEeHHBIX PEe3yJIbTaTOB pe3yJIbTaToB

pe3yabTaToOB




OO0yuaromuiics

O6yuaromuiics ne | OOyuaiouuiics ACMORCTPHPYET OGyuaroumiics

yMeTh: - yMeeT WU B JICMOHCTPHPYET HacTirHoe JIEMOHCTPHPYET
y HETIONHOE COOTBETCTBHE
06ecnf:q1/IBaTL HeJI0CTaTOYHOI COOTEETCTEIC R HOJHOE
BXOJIHOI 1 CTENEHH yMeeT J— YMEHH: COOTBETCTBHE )
BBIXO/IHOI obecreunBaTh yMOH: 0GCCIICUNBATE CIEyIOIINX yMEHHH
AHAIUTHYCCKHUI | BXOIHOM 1 P F— BXOJTHOM H 06eCHe‘£I/IBaTb
KOHTPOJIb BBIXOJIHOM BXOJHOM 1 BBIXOJTHO BXO/HOU 1
CBIpBS 1 AHATUTHYICCKUH BBIXOTHOM AHATUTUYECKHIA BRIXOZHOH
IPONYKTOB B KOHTPOJIb CBIPA M | apanuTHuecKuit KOHTPOJIb ChIpbsi i | Ha/THTHHACCKIH
XMMHYECKOH HPONYKTOB B KOHTPOJIb CBIPhS U | IIPOJAYKTOB B KOHTPOJIb ChIpbA 1
MPOMBINIICHHOC | XMMHYECKON POJYKTOB B XUMHYECKOI NPOLYKTOB VB
™, IPOMBIIUICHHOCTH | x yinvprgecKon IpOMbILUIEHHOCT | *AMHHCCKOH
MATEeMaTHYCCKH | ; MATEMATUYECKH | poMBILUICHHOCT | M MaTeMaTiuecky | | POMPIHIICHHOCTH
oOpalateiBaTh | 00padaTRIBATE M |y yaremaTudeckn | oOpaGaTeiBaTy 1 | ° MaTCMaTHICCKH
U TIpEACTABJIATE | HPEACTABJIATH 00pabaTbiBaTh U | IIPEACTABIATH obpadarbiBaTh M
MOJTy4YEeHHBIE II0JIy4YECHHBIE MIPEICTABIIATh IIOJIy4YEHHBIE TpeACTaBIIATE
pe3yabTaThl. pe3yabTaTHI. TOJTyYCHHBIC Pe3yIIbTATHL ITOJTy1CHHBIC
pe3yNIbTaThL. Pe3yIbTaThL.

OOyuaromuiics He
BJIAETh: - yMeeT WM B OO0yuatomuiics B OOGy4aromuics OOyuaromuiics B

HEIO0CTAaTOYHON HEIIOJIHOM 00BeEME YAaCTUYHO BJIaZACCT IIOJTHOM OGBeMe

MeToaMn CTCIICHU BJIaACCT BJIaCCT METOAaMU METOJaMH BJIaACCT METOdAaMU

OCYIIECTBICHUA | y1e1omamu OCYIIECTBIICHHUS U | OCYIIECTBJIEHUS U | OCYIICCTBICHHS 1
1 OCYIIECTBIICHUS U | IIAHUPOBAHUS ITAHUPOBAHUS ITAaHUPOBAHHS
TIAHUPOBAHUA | papppoBanns SKCTIEPUMEHTA SKCTIEPUMEHTA SKCIIEPUMEHTA
OKCHCPUMEHTA | Hycnepumenta TEXHOJOTHUECKUX | TEXHOJOTHUECKUX | TEXHOJIOTHUYECKUX
TEXHOIOTHYCCK | rexpoOrMyeckux | IpOIECCOB B TIPOIIECCOB B [POLIECCOB B

UX TIPOIIECCOB B
COOTBETCTBHH C
peryiaMeHTOM U
HCTIONIb30BAaTh
TEeXHUYECKUE
cpeacTBa
00paboTKu U
IpeACTaBICHUS
HIOJTyYEHHBIX
pE3yNbTaToB.

MPOLIECCOB B
COOTBETCTBUU C
pErIIaMEHTOM |
UCIIOJIb30BATh
TEXHUYCCKUE
cpencTaa
00paboTKu U
MPeACTaBICHUS
MOJTYYCHHBIX
PE3yJIbTAaTOB.

COOTBETCTBUHU C
pErIaMeHTOM U
UCTIONB3YET
TEXHHYCCKUE
CpeicTBa
00paboTKu U
MIPEJICTaBICHUS
MOJTyYCHHBIX
pEe3yNbTaTOB.

COOTBETCTBHH C
periaMeHTOM U
HCIIOJIB3YeT
TEXHHYECKUE
cpezacTBa
00paboTKu
TIpeICTaBICHUS
MTOJTy9IEeHHBIX
pE3yNIbTaTOB.

COOTBETCTBUU C
pErIaMeHTOM U
UCTIOJIB3YEeT
TEXHUYCCKUE
cpencTBa
00paboTKu u
MPEACTaBICHHUS
TIOJTYYCHHBIX
pE3yJIbTaToB.

OIIK-1 cnocoOHOCTBIO UCII0/Ib30BATh MATEMaTHYeCKHe, eCTeCTBEHHOHAYYHbIe U MH/KeHePHbIe
3HAHMA U1 pelleHus 3a/1a4 CBoell nNpogecCHOHAIBHOM NeATeIbHOCTH

Kputepuu ouennBanus

Iloka3areun
2 3 4 5
3HATB: OOGyyaromuiics OO0yyatomuiics OOyyatomuiics OOyyaromuiics
- JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET AEMOHCTPUPYCT




TEOPETHUECKUE MOJIHOE OTCYTCTBHUE | HETIOJIHOE YaCTHYHOC IOJTHOE
OCHOBBI WJIM HEAOCTAaTOYHOE | COOTBETCTBUE COOTBETCTBHE COOTBCTCTBHC
MCTOZIOB COOTBETCTBHUE CIEMYIOIHX CIIETYIOIIMX CICAYIOIMHX
N . 3HaHUH:
XUMHICCKOTO M | ¢ e nyromumx 3HaHUM: 3HAHUH:
dusmKo- . TeopeTnuecknx
3HaHUM: Teopernyeckux TeopeTnueckux
XHUMHYECKOTO OCHOB METOJ[OB
TeopeTnueckux OCHOB METOJIOB OCHOB METOJOB
a”aaus3a OCHOB METOJIOB XUMHUYECKOTO U
XUMHUYECKOTO U XUMHUYECKOTO U
BCIICCTB, a (1)1/131/11(0_
— XUMHUYECKOTO U (1)1/131/11(0- (1)1/131/11(0-
XUMHUYECKOTO
TEOPETUUYECKUE (uznko- XUMHUYECKOTO XUMHUYECKOTO
a”anusa
u XHUMHYECKOTrO aHajau3a a”anusa
BEIECTB, a TAKKE
MPaKTUICCKHUC aHanmm3a BEIIIECTB, a TAKXKE | BEIIECTB, a TAKXKE ’
TEOPETUYECKUX U
HMOAXObI K BCIICCTB, 4 TAKIKC | TEOPETHUYECKUX U | TEOPETUUECKUX U p
IUIAHUPOBAHHUIO MPAKTUIECKHU
P TCOPCTUYCCKUX U | TIPAKTHIECKUX MPAKTUYCCKUX P
JKCIIEPUMEHTA, HpaKTHIeCKH MOJAXO0J0B K
MOAXOH0B K MOAXOH0B K
00paboTKu U HOIXOMOB K IJIAaHUPOBAHUIO
TUIAHUPOBAHUIO TUIAHUPOBAHUIO
MPe/ICTaBIICHUS p p SKCIICPHMEHTA,
IIOJIy4EHHBIX IIaHUPOBAHUIO OKCIICPHUMCHTA, 9KCIICpPUMCHTA,
00paboTKu M
pe3yibTaToB OKCIICPUMEHTA, 00paboTKN H 00paboTKu
MPEICTABIICHUSA
00paboTku U MPEICTaBIICHUS MIPEJICTaBIICHUS
TOJTYYEHHBIX
OpeaCTaBICHUA MOJIYYECHHBIX OJIYYECHHBIX
pe3yabTaTOB,
IOJTY4YCHHBIX pe3yIbpTaToB pe3yIbpTaToB, 5
CBOOOJIHO
pe3yabTaTOB Homyckarorcs JIOILyCKAIOTCSA
orepupyeT
3HAYUTEIbHBIC HE3HAYMTEIbHBIC
npUOOPETCHHBIMU
OIINOKH, OIIINOKH,
3HAHUAMHU.
IIPOSBIISCTCS HETOYHOCTH,
HEJ0CTaTOYHOCTh 3aTpyAHEHHS TIPH
3HaHUH, 1O psAY AHAJIUTUYECKUX
METOJIOB oreparusx.
onpeeIeHHS ,
aHAITU3UPYEMBIX
00BEKTOB,
oOyJaroTHiics
HCTIBITHIBACT
3HAYUTCIIBHBIC
3aTpyAHEHHS TIPU
OIIEpUPOBAHUU
3HAHUSAMU IPU UX
MEPEHOCE HA HOBEIC
CUTYyalUH.
YMeTh:- OOyuaromuiics He OO0yyaroruiics OO0yuaromuiics OO0yuaromuiics
obecrnieynBaTh | ymeer WM B JIEMOHCTPHUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
BXOJIHOM H HETOCTATOUHOM HEIOJIHOE YaCTHYHOE ITOJIHOE
> COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
BBIXOAHOU CTEIEeHU YMEET
AHATHTHYECKI T — cnez[yfcv)mnx cneny}S)me cneny}(v)mnx
KOHTPOITh YMCHUIA: YMCHHIA: YMCHHIA:
P BXOJHOU U obecreunBaTh obecreunBaTh obecreynBaTh
BBIXOJHOM BXOJIHOM U BXOJIHOM U BXOJIHOM U
MPOAYKTOB B ONHO A . & . & .
XUMHIYIECKOL a”HAJIUTUYECKUU BBIXOJHOH 5 BbBIXOJHOHU 5 BBIXOJHOU 5
AHAJTUTUYECCKUN AHAJIUTUYECKUU AHAJIUTUYCCKUU




MIPOMBIIICHHO | KOHTPOJIb CHIPbSI U | KOHTPOJIb CHIPhS KOHTPOJIb ChIPbS KOHTPOJIb CBIPbS U
CTH; IPOAYKTOB B U TMPOIYKTOB B U MPOAYKTOB B MPOJYKTOB B
MaTEMATUYECK | y oo o XUMHYECKOH XUMHYECKOM XUMHYECKOM
" HPOMBIILICHHOCTH MPOMBINIIICHHOCT | TPOMBINUICHHOCT | MPOMBIIUICHHOCTH
o0pabaTtbIBaTh u; u; ; MATEMATHYECKH
" > BEIIOJTHATE MaTeMaTU4YECKU MaTeMaTU4YECKH oOpabaTeiBaTh U
npejcrapuary | MATCMATHECCKHC 00pabaTeiBaTh U | 00pabaThiBaTh M | MPEACTABIATH
MOJTyYCHHBIC pacHerTet 110 NPEICTABIISATH IPEICTABIISATH MOJTyYCHHBIC
pe3yNbTaThl pesyipTaTaM MOJTy4YeHHbBIE MOJTy4YeHHbIe pe3yNbTaThl
aHaJIn3a, pe3yJIbTaTHhI, pe3yJIbTaThl CB00OIHO
MNpEACTaBJIATb I[OHyCKaIOTCﬂ YMeHus OCBOCHBI, OIepupyeT
MOJIy4YCHHBIC 3HAYUTCIBHBIC HO JO0IIYyCKarTCA HpHOGpeTeHHLIMI/I
pe3yabTaThl OINOKH, HE3HAYMTEIIbHBIE YMEHUAMH,
HpOHBHHeTCH OIHI/IGKI/I, HpI/IMeHﬂCT HX B
HCIOCTATOYHOCTH HCTOYHOCTH, CUTYyalUAX
YMEHHUH, N0 pALY 3aTPYyAHEHUS TIPU MOBBIIIICHHON
pacyeToB. AHAJIIUTHYCCKUX CJIOKHOCTH.
Oobyuatomuiics oTepanusix,
HCIIBITHIBAET IIEPEHOCE YMEHUI
3HAYUTCIIBHBIC Ha HOBBIC,
3aTpyIHEHUS [IPU HECTaHJAPTHBIE
OTICpUPOBAHUH CUTYaIUH.
YMCHHAMU IIPU UX
HIEPEHOCE HA HOBBIE
CUTyalluu.
Baagern: - OOyuaromuiics He OO0yyaromuiics B OO6yuaromuiics OO0yyaromuiics B
METOIaMU YMEET WU B HEIIOJIHOM 00BbeEME YaCcTHUYHO BiajeeT IIOJIHOM 00BbeEME
OCYIIECTBJIICHUS | HEIOCTATOYHOM BJAJeeT METOAAMH | METOIAMHU BJIAJIEET METOIAMHA
" CTEIEHH BJIaJIeeT OCYIIIECTBIICHUS OCYIIIECTBIICHUS OCYIIIECTBIICHUS
IIAHAPOBAHUA | MeTomamMu TEXHOJOTMYECKHX | TEXHOJOTMUECKHX | TEXHOJIOTHYECKH
IKCTEPUMEHTA | ocyimecTenus 1 | npoueccos B IPOLIECCOB B X IPOLECCOB B
?CXH OJIOFHYECK IIaHNPOBaHMA COOTBETCTBUU C COOTBETCTBUU C COOTBETCTBUU C

WX MPOIIECCOB B
COOTBETCTBUH C
periamMeHToM U
UCTIONB30BaTh
TEXHHYCCKUC
cpezacTBa
00paboTKu 1
PEICTaBICHUS
MTOJTy9IeHHBIX
pe3yNIbTaTOB

IKCIIEPUMEHTA U
TEXHOJIOTHYECKUX
MIPOIIECCOB B
COOTBETCTBHH C
perIaMeHTOM U
WCTIOJTb30BaHUS
TEXHUYECKUX
CpencTB
00paboTKH H
MIPEJICTaBICHHS
MOJTYYCHHBIX
pe3yIbTaToB

pETIIAaMEHTOM U
HCIIOJIb30BAHUEM
TEXHUYECKUX
CpeAcCTB
00paboTKu u
[PEACTABIICHUS
MOJIYYEHHBIX
pe3yJIbTaToB.
Honyckarorcs
3HAYUTEILHBIC
OIITNOKH,
MPOSBIISETCA
HEJI0OCTaTOYHOCTh
BIIAICHUS
HABBIKAMH 10 Py
TOoKazaTeseH,

periaMeHTOM H
UCTIOJIb30BAHUS
TEXHHYECKUX
cpeacTB 00paboTKU
U TIPECTABICHUS
MOJTyYEHHBIX
pe3yIbTaToB
U3MEPEHUS, HABLIKU
OCBOEHBI, HO
AOIyCKAarTCA
HE3HAYUTCIIbHBIC
OIIIMOKHU,
HETOYHOCTH,
3aTPYJIHEHUS TIPU
AHAJIUTUYCCKHUX
onepanusix,

pErIaMEHTOM U
HUCIOJIb30BAHUS
TEXHUYECKUX
CpelCTB
00paboTKu u
MPEACTABIIEHUS
TOJIYYEHHBIX
pe3yabpTaTOB,
CBOOOIHO
MIPUMEHSIET
HOHy‘-IeHHBIe
HaBBIKU B
CI/ITyaHI/I}IX
TTOBBIIIICHHOMN
CIIOYKHOCTH.




OOyuatomuiics IepeHoce yMeHUI Ha
WCTIBITHIBAET HOBBIE,
3HAYUTENbHBIE HECTaHJapTHBIE
3aTpyJHEHUS IpU CUTYaIlH.
MIPUMEHEHNH

HaBBIKOB B HOBBIX

CUTyalusX.

[IIkanbl OICGHUBAHUS PE3YJIbTATOB MPOMEKYTOUHOW aTTeCTAllMM H UX
OTHCaHME:

Dopma nPOMeIHCYmMoUHOl AMmeCmayuu: IK3AMeH.

Ilpomesicymounas  ammecmayus  odyuarOwuxcs 6 @opme  IK3AMEHA
NPOBOOUMCSL NO  pe3yIbmamam 6bINOJIHEHUS 6CeX 6U008 YYeOHOU pabomul,
npeodyCcMOmMpeHHbIX YUYeOHbIM NAAHOM N0 OAHHOU OUCYUNIUHE (MOOYII0), NPU dMOM
VUUMBIBAIOMCSL  Pe3yIbmamspl  MeKyuwe2o KOHMpPOJisi YCnesaemMocmu 6 medeHue
cemecmpa. QueHka cmeneHu  OOCMUNCEHUs.  00YUAIOWUMUCA — NIAHUPYEMbIX
pe3yibmamos 00yueHus no OUCYuUniIuHe (MOOYIi0) NPOBOOUMCS NPenooasameiem,
8e0YUWUM 3aAHAMUS NO OUCYUNIUHE (MOOYII0) Memoodom 3Kkcnepmuou oyenxu. Ilo
Umo2am NPoMeNCYymouHoUu ammecmayuy no OUCYuniune (MOoOyii) 8blcmasiaemcs
OYeHKa «OMIUYHOY, «XOPOULOY, «Y00871eMBOPUMETILHO N unu
«HEY0081emEOPUMETILHOY.,

K npomesicymounou ammecmayuu  OONycKaromcsi MoONbKO — CMYOeHmbl,
BLINONHUBULUE 8CE BUObL YUeOHOU pabombl, NpedycCMOompenHble paboyeti npocpPammo
no oucyuniune «Anarumuveckas xumusi U QU3UKOXUMUYECKUE MemOoObl AHATU3AY
(MpowLIU NPOMENCYMOUHBIL KOHMPOJIb: NPOBEPOYHBIE PAOOMbI HANUCAHBL HA OYEHK)
He Huoice «Y008IemMBOPUMENbHOY, GbINOJIHUIU U COANU 8Ce 1ab0pamopHble pabomul)

HIkana ouenueanusn Onucanue

Buinonnenvst  6ce  6uovt  yuebnou  pabompi,
npedycmompeHubvle  yuebHvim — naamom. Cmyoenm
O0eMOHCmpUpyem Ccoomeemcmeue 3HAHUl, YMeHUl,
HABbIKO8 NPUBEOCHHbLIM 6 Mmabauyax nokazamenet,
onepupyem npuoOpemeHHbIMU 3HAHUAMU, VMEHUAMU,
Omauuno .
HABbIKAMU, NPUMEHSem UX 8 CUMYAYUsx NOBbIULEeHHOU
cnoxchocmu. Ilpu smom moeym 6vimb  Oonyujensi
He3HauumesnbHble OUUOKU, HEMOYHOCMU, 3aMPYOHEeHUs.
npu aHATUMUYeCKUx Onepayusix, nepeHoce 3HAHUU U

yMeHMZZ HAa Hoevle, Hecmcmdapmﬁble cumyayuu.

Xopowio Buvinonnenwt ace suodwvt yueonot pabomot,
npedycmompennvle yuebnvim naanom. Cmyoenm




O0eMOHCmpUpyem 4acmuiHoe coomeemcmaue 3HaHul,
YMeHU, Ha8blKO8 NPUBEOEHHbIM 8 MAOIUYAX
nokasameiet, onepupyem npuoopemenHuLMu
3HAHUAMU, HO OONYCKAIOMCSl He3HAYUMENIbHbLE
OWUOKU, HEMOYHOCMU NPU AHATUMUYECKUX
onepayusx, 3ampyoHsaemcs npu nepeHoce YMeHuu Ha
HOB8ble, HeCMAaHOApPMHbLe CUMY AYUU.

Buvinonnenwt 6ce 6uodwvt yueonou pabomoi,
npedycmompennvie yueonuvim nianom. Cmyoenm
0eMOHCMpUpyem HenoiHoe COOMEemcmaeue 3HaHull,
YMeHUll, HaBbIKO8 NPUBEOEHHbIM 8 MAOIUYAX
Voosremsopumernio nokasamejet, onepupyem npuoopemenHuiMU
3HAHUAMU, OONYCKAIOMCSA 3HAYUMENbHblE OUWUOKU,
Hemo4YHOCMU NPU AHATUMUYECKUX ONepayusx,
ucnvimvléaem 3HavumenbHvle 3ampyoHsaemcs npu

NPUMEHEHUU HABBLIKOEG 6 HOBbIX CUmMyayusix

He svinonnen ooun unu b6onee 61008 yuebHol pabomut,
npeodycmMompeHuvlx  yueOHoim — naamom. Cmyodenm
O0eMOHCmpupyem HenoiHoe COOmeemcmeue 3HaHull,
VMeHUll, HABbIKO8  NPUBEOEHHLIM 6  mabauyax
Heyooeremsopumenvu | nokasamernet, 0ONyCKarOmMcs 3HavumenvHvlie OUUOKY,

0 NPOAGNAEMC OMCYMCMEue 3HAHU, YMeHUl, HABbIKO8
no pady nokasamenel, CMyOeHm  UCHbIMblEAem
3HauUUmMenbHble 3ampyOHeHUs Nnpu  ONepupo8aHuu
SBHAHUAMU U YMEHUAMU NpU UX NepeHoce HA HOBble
cumyayuu.

DOoHIbI OLICHOYHBIX CPEJICTB MPEACTABJICHBI B IPWJIO:KeHnu 1
K padoueil nporpamme

IIpunoxenue 1 x
. . pabodeii mporpaMme
MUHUCTEPCTBO HAYKHM U BBICILIEI'O OBPA3OBAHU A POCCUNCKOU ®EAEPAILINU

®EJIEPAJILHOE TOCYJIAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIGHOE YUPEXIEHHE BBICIIEFO OBPA3OBAHHS
«MOCKOBCKHH NOJIMTEXHUYECKUII YHUBEPCUTET»
(MOCKOBCKHWH MMOJIUTEX)
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Tao0muua 1

[IOKA3ATEJb YPOBHS COOPMHUPOBAHHOCTHU KOMIIETEHITUH

AHaJIUTHYECKAS XUMHS U q)I/I3I/IKO-XI/IMI/I‘IECKI/Ie METOAbI aHAJIN3a

dI'OC BO 18.05.01 «Xumuueckast TEXHOJIOTHS SHEPTOHACBIIEHHBIX MATEPHAJIOB U U3/1ETUI)

Crenpanuzanus: « ABTOMaTH3UPOBAHHOE IPOM3BOACTBO XUMHUYECKUX NPESANPUATHN

B npoiiecce 0ocBOEHUS JAHHOH TUCIUTUIHHEI CTYACHT (DOPMHUPYET U JIEMOHCTPUPYET CIICTYIOIINE
o0menpodeccuoHaNbHbIe KOMIIETEHIMHU:

MOJXO/BI K TJIAHUPOBAHUIO
OKCTIIEPUMEHTa, 00paboTKU H
NPEICTaBICHHS TTOTyIeHHBIX
pe3yJIbTaToOB

'YMeTnh: oOecmeunBaTh BXOJHOH U
BBIXOJHON aHaIUTHYECKHH KOHTPOJb
CBIPBSI I IIPOIYKTOB B XMUMHUYECKOU
MPOMBIIUICHHOCTH;

Baagers: MeToJaMM OCYLIECTBICHUS
Y TUIAaHUPOBAHHS dKCIIEPHUMEHTA
TEXHOJIOTHYECKHX MPOIIECCOB B
COOTBETCTBHH C PETIIAMEHTOM M
MCIIOJIb30BAaTh TEXHMYECKUE CPE/ICTBA
00pabOTKHN ¥ MpeACTaBICHHS
MOJY4YEeHHBIX PE3YJIbTaTOB.
MaTeMaTH4ecku oOpabaThIBaTh U
[PE/ICTABIIATH OJTyICHHBIC

[pE3YIbTATHL.

KOMIIETEHIIMH IlepeyeHb KOMIIOHEHTOB Texnosorus |[@opma CreneHu ypoBHeii 0CBOCHHA

NH- OOPMYJINPOB- (opMupoBaH [OLEHOYHOr0 |KOMIIETEHIIUIA

JIEKC KA s cpeacTBa**

KOMIIETeHIH

OK-7 Tomoenocms  K3HATB: - OCHOBHEIE METOBL, CIIOCOOBI [JIekrius, YO, K, ba3oBblil ypOBEHb
CaMOpPa3BUTHIO, 1 CPEACTBA IIOTyICHNA HayIHO- maboparopusie  [K-3, - crtoc00€H HCIONTb30BaTh TEOPETUIECKHE
caMopeain3alu, TEXHUYECKOH MHpopManuHy, padoTeL, P33(a,0) OCHOBBI CITIOCOOOB U CPEJCTB MOTYUYECHHS
HCIIOJIb30BAHHIO BBITIOJIHCHHS JIMTCPATYPHOI'O ITOUCKA CaAMOCTOATCIbH HaquO-TeXHI/IquKOf/'I HH(bOpMaHI/H/I,
TBOPYECKOTO TIO TOMATHKC HCCICHORAHMA, ast pabora BBITIOJIHEHMS! JIMTEPATYPHOI'O TTIOUCKA T10

TCOPCTUYCCKUC U TPAKTUICCKHUC

[MOTEHLIMAJIA TEeMaTHUKe UCCIIeI0BaHMs, 00padaThIBaTh U

[PEICTABIISITh ITOJyUYEHHBIE PE3YyJIbTaThl B
CTaHAAPTHBIX YYECOHBIX CUTYAIIHIX
IloBbIlICHHBIN YPOBEHb

- CIOCOOEH UCTOJIb30BATh TEOPETUUECKHE
OCHOBBI CITOCOOOB U CPEJICTB MOJTyYEHUS
Hay4YHO-TEXHUYECKOW HHPOPMALIUH, TS
oOecrieueHrst KOHTPOJIS KayecTBa
[MPOAYKTOB XUMHUYECKOU
[TPOMBINIUIEHHOCTH, 00pa0OTKU U
[IPEJICTABJICHUS TIOYYCHHBIX PE3YJIbTATOB,
BIIAZICET CIIOCOOHOCTBIO CAMOCTOSTEILHO
MCIIOJIb30BaTh TEXHUYCCKUE CPEJICTBA
00pabOTKY U NIPEICTABIICHUS ITOJTyYECHHBIX
[PE3yJILTaTOB.




cpeacTBa 00pabOTKU |
MPEACTABJIICHHUSA IMOJTYYCHHBIX
pe3ybTaToB

OIIK-1 cnocoonocms  3HATH: TeKIIUs, YO, ba3oBblif ypoBeHb

HCITOJIb30BaTh - TEOPETHYECKHE OCHOBBI METOJIOB camocrosaTels |K, - CIIOCOOCH HCIIOJIB30BATh TEOPETUICCKIEC

MaTeMaTHYECKHE, XUMHYECKOTO U (PU3UKO- Has pabora, K-3, OCHOBBI XUMHUYECKHX U (PU3NUKO-

CCTECTBCHHOHAYYHbIC [XMMHYECKOTO aHAllM3a BEIIECTB, a [cemuHapckue [P33(a,0) XUMHUYEKCKHUX METOOB aHaJIu3a,

U MH)KCHEPHBIC 3HAHUATAK)KE TEOPETHYCCKHE U BaHATHS HK3 00palaThIBaTh U MPEJICTABIATh

IUIST  peIlleHus  3aa4[IPAKTHYECKHE MOIXO0JIbI K MOJTy9YCHHBIC PE3yJIbTAThl B CTAHIAPTHBIX

CBOEH [TAHUPOBAHMIO SKCIIEPUMEHTA, yUEOHBIX CHUTYaIHUsIX

pohecCHOHAIBLHON  (0OPabOTKH ¥ MPEICTaBICHUS [loBbINIEHH DI YPOBEHD

eATEeIbHOCTH MOJYYCHHBIX PE3yJIbTAaTOB - CIIOCOOEH UCTIOIb30BaTh TCOPETUUCCKUE

OCHOBBI paSJII/I‘-IHbIX MECTOAOB aHAJIN3a IJId

YMeTh: TIEKIIHS, oOecrieYeHNsT KOHTPOJISI KauecTBa MPOAYKTOB
-00ecrneunBaTh BXOIHOU H CaMOCTOSATEIb XUMHYECKOHN TPOMBIIIIEHHOCTH, 00pabOTKH
BBIXOJHOH aHaIUTUYCCKUM Hast paboTa, W TIPE/ICTABJICHUS TTOJIyYEHHBIX PE3yJIbTAaTOB,
KOHTPOJIb CHIPbSl U MPOAYKTOB B [cCEMHHAPCKHE BJIaJIEET CLIOCOOHOCTBIO CAMOCTOSTENIHHO
XUMHUYECKOH TPOMBIIUICHHOCTH; [JIAHUPOBATh u OCYIIECTBIIATH
MaTeMaTNU4YCCKU O6paGaTBIBaTB 158 TCXHOJ'IOI‘I/I‘IGCKI/Iﬁ Hpouecc, HCIIOJIB30BAThH
MIPEJICTABIISTH ITOJTyYCHHBIC TeXHHYECKHe  cpeAcTBa  oOpabOTKM W
peSy.HI:TaTbI Hpe,[[CTaBJIeHI/ISI HOHy‘IeHHBIX pe?)y.HBTaTOB.
Baagern:
- MCTOJaMHU OCYHIGCTBJ'ICHI/ISI 158 JICKIIMA,
[UIaHUPOBAHUS DKCIICPUMCHTA U CaMOCTOSTEIb
TEXHOJIOTHYECKHX TPOIECCOB B Has pabora,
COOTBETCTBUU C PETTIAMEHTOM U CEMUHApPCKHE
MCITIOJIB30BATh TCXHUYCCKHUEC BAHATUSA

**_Coxpamierusi GOpM OIEHOYHBIX CPEJICTB CM. B MPUIIOKEHUH 2




[Ipunoxenue 2
K paboueii mporpamme

Hepeqeﬂb OLCHOYHBIX CPEACTB 10 JUCHMUIIJIHHE: AHaJuTHYeCKas XUMHUS U g)n3uK0-nguqec1me METOAbI AHAJIN3a

HaumenoBanue
gé OLIEHOYHOI O Kparkasi XapaKTepUCTHKA OLCHOUHOTO CPEICTBA ITpencrasnenne ouenoynoro cpeacrea B @OC
CpeacTBa
Kefic-3anaua [IpoOneMHOe 3amaHue, B KOTOPOM OOydYarOIIEMyCsl MpejaraioT 3ajaHms U pelieHns Keffc-3a1a41
1 OCMBICIIUTh ~ peajbHyl0  MpOo(ecCHOHANBHO-  OPUEHTHPOBAHHYIO
(K-3) o cM.IIpunoxenue 2
CUTYaIHI0, HEOOXOIUMYIO JUIS PEUICHUs JAHHOW MPOOIEMBI.
CpencTBo KOHTPOJISL YCBOGHHsI yueOHOro marepuana TeMbl, pasjelna
) Komnoksuym WIM Pa3/iesioB AUCHMILIMHBI, OPraHU30BaHHOE Kak yuyeOHOe 3aHSTHE B Bompocsl o Temam/pazaenaM JUCHUILTAHBI
(K) BU7Ie COOCCEIOBAHMUS NEJarOTHYeCKOro  paboTHHKAa ¢ cm.IIpunoxenue 2
00yJarOMUMHUCS.
PaznuyaroT 3aga4u ¥ 3a1aHus:
)  PEmpOAYKTUBHOTO  YpPOBHS, IO3BOJISIIOIIME  OLIGHUBAaTh |
TUarHOCTUPOBATh 3HAHUE (PaKTUUECKOro MaTepuasa (0a30Bble MOHATHS,
QITOPUTMBI, (PAKThl) U YMEHHE MPABUIHHO HCIIOJIB30BATh CIECIHATbHBIC
TEPMUHBI ¥ TIOHATHS, Yy3HaBaHHUE OOBEKTOB H3YyUYCHHUS B pPaMKax
PasnoypoBHEBEIE . .
3 o —— OIPEAEIEHHOTO pa3/elia JUCIHUILINHBL; KoMIuiekT pa3HOypOBHEBBIX 3aau U 3aJaHUN
(P33) 0) PEKOHCTPYKTHUBHOTO YPOBHSI, IIO3BOJISIOIINE OLIEHUBATH U cM.IIpunoxenue 2
TUarHOCTUPOBATh YMEHHUS CHHTE3UPOBATh, aHAIM3UPOBATH, 00001IaTh
(aKTHUECKUH U TEOPETHYECKUH Marepual ¢ (QopMyIHpOBaHUEM
KOHKPETHBIX BBIBOJIOB, YCTAHOBJICHHUEM IPUYUHHO- CJIEJCTBEHHBIX
CBsI3EHL;




VYcrHblii onpoc
cobecenoBaHue,

(YO)

CpencTBO KOHTpOJIS, OpraHM30BaHHOE Kak cIenuaibHas Oecena
Me1arornieckoro paboTHUKA ¢ O0yYaromUMCsl Ha TEMBI, CBS3aHHBIE C
M3ydyaecMON JUCIMIUIMHOW, ¥ pacCYMTaHHOE Ha BBIACHCHHE O0BbeMa
BHAHHUI 00YyYaroImerocs mo onpeaeIeHHOMY pa3Jely, TeMe, mpodiieMe u
T.11.

Bomnpocsl o
TeMam/pa3zenaM JUCUUIUIHHEL cM.IIpunoxxenue 2




[Ipunoxenne 2
K paboueii mporpamme

1. Keiic-3agaua — AHanu3 MHIMBUAYAIbHOTO BelecTBa. (OnpeaeneHue
Ka4ueCTBEHHOI'O COCTAaBa COJIM)

[Tpumeps! coneit misa ananmuza: KI, Na,CO;, NaNO,, BaCl,, Sr(NOs),,
CaCl2, Pb(CH;COO0)2, NiSO4, AgNO;, AICl;, FeSO..

2. KosunokBuym —
Bomnpocs! s cobecetoBanus:

1. CriocoObl BBIpa)KEHUS KOHIICHTPAIIUNA PaCTBOPOB;
Pemenne 3amgau mo pacuery Macc U 0ObEMOB BEIIECTB HEOOXOIUMBIX IS
IIPUTOTOBJIEHUS PACTBOPOB;

8..  MoHHOe mpou3BeAeHHE BOJbI, peUIeHUE 3a7ad 1o pacuery pH BOAHBIX
pPacTBOPOB CHJIbHBIX M CJIA0BIX KHUCIOT U OCHOBAaHMM, cojeil, OydepHbIX
pPacTBOPOB;

2. [IpousBeneHue  pacTBOPUMOCTH,  MOJISIpHAas  pacTBOPUMOCTb,
BBISICHEHUE BO3MOKHOCTH BBINAJICHUS OCAJIKA;

3. Crioco0bl KnaccU(pUKaMy KaTHOHOB M AHMOHOB B Kay€CTBEHHOM
aHaJIn3e;

4. Omnpenenenre TOYKHU HKBUBAJIEHTHOCTH B KOJIMYECTBEHHOM aHAJIN3E;

6. PacueTs! npu BeIOOpE MHAMKATOPA (TPUMEPHI);
7. Knaccuduxarus GpU3HKO-XUMUYECKUX METOJIOB aHanu3a. Pacdersl mpu BeIOOpE
MHJIMKaTOpa (MIpUMEpHI).

3. Pa3HoypoBHeBbIe 321a4M U 3aJaHUA:

a) MpoBepoO4YHbIe PadOThI.

H[!I/IMG[!BI BapHWaHTOB IIPOBCPOYHBIX [2360T.

[IpoBepounas padbora Ne 1

1. MeTtonb! pa3aesieHus 1 KOHLIEHTpUpoBaHus (nepeuuciutsb). Kparkas
XapaKTEepPUCTUKA METO/Ia SKCTPAKIIUN. DKCTPAreHThl U PACTBOPUTEIIH.
2.KaxoBo ycnoBue BoInageHus ocaaka ¢ yuerom [1P? Kakue BbrancieHus
HEOOXOMMO MTPOBECTH, YTOOBI BHIICHUTH BO3MOKHOCTD BBITIQJICHUS OcaiKa?
3.3agaua. Berunciuts pH 0,11 pactBopa ykcycHoit kucinotsl (Kn CH;COOH =
1,74*%107). KaxoBo 6yzner 3nauenue pH rmpu pasOasienuu pactsopa B 100 pa3?
4 .Pazenuth cMech AByMs criocobamu: Sr*’, Ag', Fe'', Bi’", Ba™.

[IpoBepounas pabota Ne 2



l.Xumuyeckre MeToAbl KOJIMYECTBEHHOTO aHanuza. Turpumerpus. CylIHOCTbH
METOo/1a.
2. Kimaccudukanus ®XMA. AHATUTHYSCKAN CUTHAIL.
3. 3akoHn byrepa-JlamGepra-bepa. Cnekrpodromerpust. CriocoObl onpeaeneHus
KOHLEHTpalUil B CHEKTPOPOTOMETPUU

4. Ha tutpoBanue 200 vz BogonpoBogHOM Bo bl mouwio 6,55 mi 0,11031 HCI.
KakoBa ycTpaHumas keCTKOCTb BOJIbl? BrIpa3uTth €€ B me-3k6 CONel U B
rpagycax (0K).

b) n1ab6opaTopHbie padoTHI.

Cnucok 1ab0paToOpHbIX PadoT:

1. «TexHuka xumuueckoro sxkcnepuMenTa» (IIpurorosnenue
pPacTBOPOB U KaJIMOPOBKA MEPHOM MOCY/IbI).

2. «KauecTBeHHbIE peakIMM KaTHOHOB | ¥ 2 aHAINTUYECKUX TPYIIID)

3. «KauecTBeHHbIE peakIMi KaTHOHOB 3 U 4 aHAIUTUYECKUX TPYIIID)

4. «AHaH3 comm».

5. Merton Helrpanuzauuu: «Onpenenenne coaepkanus kKapOoHaToB

HATpHs U Kanus B pactBopey. Unu «OnpeneneHne ycTpaHUMOM KeCTKOCTH
BOJIbI».

6. Merton okHcIeHus: — BOCCTaHOBIIEHUs: «OIpeaesieHne CoAepKaHus
MOHOB Mequ B pacTBope». Mnu «Onpenenenne conepxanus xenesa (1) B commy.
7. Merton koMiuiekcoHoMeTpuu: «OrnpeaeneHue o011e :KeCcTKOCTH

BOJIbI».
8. «KoHnykromerpus».
9. «DOTOKOJIOPUMETPUUYECKUIN aHATTU3)

4. YCTHBIN ONpocC.

Borpocsl s cobecenoBanus:
1. Cynpdunnas knaccudukanys KaTHOHOB. JleificTBUE IpyNmoOBBIX

pPEaKkTUBOB 2, 3. 4 aHATUTUYECKUX TPYIIIL.

2. Kakue coequnenus katnonos Mg®, Ba®*, Ca*’, Sr** pactBopumsl u
Kakue HepacTBOpUMBI B Bojie? [IpuBeanTe mpuMepsl peakiuil NOIyYeHHs UX
HEPACTBOPUMBIX COCTUHEHUH.

3. MoxHo 11 00Hapykuth Ba®® B npucyrctBun Ca®* u Sr** peakiueii: a)
¢ SO~ , 0) K,CrO,?

4. BogHble pacTBOPHI KAKUX KATHOHOB 2 U 3 aHAJTUTUYECKUX TPYII UMEIOT
BeT?

5. [louemy, pu B3auMoJeHCTBUU coier amoMuHus 1 xpoma ¢ (NH4),S
BbinaatoT B ocaiok Al(OH); u Cr(OH)s, a e cynbdunbi? (OTBeT
MOJTBEPIUTE YPABHEHUSIMU PEAKITUH).

6. KaknuMu peaxkiusMu MOXKHO OOHApYyXHTh KaTuoHbl: Fe**, Fe*, Ni*"?
(OTBeT moaTBEpANTE YPABHEHUSIMH PEAKITHIA).



7. KakuMu peakiuusMu MOXHO 0OHapy»uTh Katnousl: Cu®”, Cd** ? (Orser
MOATBEPIUTE YPABHCHHUSIMU PEAKITUH).

8. Pacuerpl mTpM TOCTPOEHWM KPHUBBIX TUTPOBAHUS (TMPUMEPHI).
9. Pacuerel pe3ynpTaTOB TUTPUMETPUYECKOrO aHanusa. HopmanbHas
(?xBUBaJIEHTHAs ) KOHIIEHTpanus, Tutp. TUTp no onpeaensieMoMy BEIIECTBY.
10. DIIEKTPOXUMUUECKHE METO/IbI a”Haiau3a. CymHOCTh
KOHJIYKTOMETPUUYECKOTO  TUTPOBaHUs. YJiebHass ©W  SKBHUBaJCHTHAas
AIEKTPONPOBOAHOCTU. [IpUUMHBI U3MEHEHUS DJIEKTPONPOBOJHOCTH C
U3MEHEHHEM KOHIICHTPALIUU 3JIEKTPOJIUTA.

11. CnekrpanpHble MeTOAbl aHanmu3a. Onucath B OONIMX 4YepTax MPUHIUII
paboThl ciekTpodoromeTpa v POTOIIEKTPOKOIOPUMETPA.

12. CriocoObI ipoBeieHUs (POTOKOIOPUMETPUUECKOTO aHAIH3A.

BOHpOC]:I AJId IMTOATOTOBKH K 9K3aMCHY

Kauecmeennwtit ananus

1. Ananutnyeckas xumusi. Ee 3a1auu v 3HaueHue.

2. Metonbl aHanuThuecko xumuu. MackupoBanue. Kpatkas xapakrepuctuka
CI0c000B MaCKUPOBAHHUSL.

3. MeTonp! pa3aesieHus U KOHLIEHTpUpOBaHus (nepeuuciutsb). Kparkas
XapaKTEepUCTUKA METOJIOB OCAXJIEHUS U coocaxkeHus. KoanuecTBeHHbIE
XapaKTEpUCTUKN METOJA.?

4. Metoapl pa3feneHus 1 KOHIEHTpUpoBaHus (nepeuncnuts). Kpartkas
XapaKTepUCTUKA METO/1a SKTPAKIIMK. DKCTPAreHThl U paCTBOPUTEIH.
KonnuecTBeHHBIE XapaKTEPUCTUKU METOAA.

5. MeToibl pa3ienieHus U KOHLEHTPUPOBaHUs (repeuncinTb). KpaTkas
XapakTepucTuka Metosia xpomarorpadun. KomuuecTBeHHbIE XapaKTePUCTUKU
METO/1A.

6. KauectBennslii ananu3. Kakue 3aaun oH no3BOJISIET pemiaTh?

7.YT0 Ha3bIBAE€TCA AaHATUTUYECKOM peakiueii? YTo MOKET CIIyKUTh
AHAIMTHYECKUM CUTHAJIOM MPHU MPOBEACHUH AHATUTUYECKON peaKuu?

8. CriocoOb! knaccupuKkauy KaTHOHOB. 110 KakoMy NPUHIMITY OHU Pa3esIFoTCs?
9. CynphunHas kinaccuukanys KaTHOHOB. JleficTBUE TPyNIIOBBIX PEAKTUBOB 2, 3.
4 aHANUTUYECKUX TPYIIII.

11.Kakue oOmiue ocaguTeabHbIe PEaKIMKU JTal0T KAaTHOHBI 2 aHATUTUYECKON
rpynnbi? (OTBET NOATBEPAUTE YPABHEHUSIMU PEAKIIMA).

12. Mox#o 11 o6Hapy®uTh Ba** B mpucyrcteun Ca* m Sr** peaxumeii: a) ¢
SO42_ , 6) KQCI'O4?

13. BosiHble pacTBOPBI KAKMX KATUOHOB 2 U 3 aHAIMTUYECKUX TPYIIT UMEIOT LIBET?
14.IToueMy, ipu B3auMOAECTBUH coJiel amoMuHus 1 xpoma ¢ (NHs),S BelnamaroT
B ocaniok Al(OH); u Cr(OH);, a He cynbbuasi? (OTBET MOATBEPAUTE
YPaBHEHUSIMU PEAKIU).

15. Kakumu peakiusaMu MOKHO 0OHapy ) uTh Kathoubl: Fe*', Fe’*, Ni*"? (Orser
MOATBEPIUTE YPABHEHHUSIMU PEAKIUN).



16. Kakumu peakuusMu MOXHO 00HapykuTh katuoHber: Cu*’, Cd** ? (Oteer
MOATBEPIUTE YPABHCHHUSIMU PEAKITUI).
17.KucimoTHO — OCHOBHAsI K1acCU(UKALMS KATUOHOB. /[eficTBHE rpyIIOBBIX
PEaKTHBOB.
18.Cnoco0s! knaccudukanum aHMOHOB. [0 KakoMy PUHIIMITY OHU PA3AEIISIOTCS?
19.detictBue pactBopoB xjopuaa 6apus (BaCl,) u nutpara cepedpa (AgNOs) Ha
aHnoHbL. (OTBET MOATBEPAUTE YPABHCHUSIMH PEAKITHIA).
20. BzanmoeicTBrHE OKUCIUTENEH U BOCCTaHOBUTENEH ¢ aHnoHamu. (OTBeT
NOJTBEPIUTE YPABHEHUSIMU PEAKIUH).
21.Pazgenuth cMech 1ByMs criocobamu (1o Cyab(UIHON U KUCIOTHO-OCHOBHOM
KJIaCCU(UKAITUSIM).
[Ipumepsl cMmecent U1 pa3IelICHUs:
1) Cu**, Na', Pb*, Zn*, Ca*".
1) Fe*", K, Hg*, Cd**, Ba™"
3)Fe’", Bi’, Na*, Sr*".
HAg", Cd*, Al¥, K.
5)Zn*", Cd*, Sb**, Ca*.
6)As*, Ba*, Mn*', Na'.
ALY, Cu*, Pb*, Na'.
8)K*, Pb*, Cd**, Fe*, Ca*™.
9NSr*, Ag', Fe*', Bi’", Ba™.
10) Mg*, (Hg)*, Cd**, Sr*.
11) K', AI’¥, Ba™, Fe™".

Konuuecmeennwit ananus

l. XuMuueckue MeTOAbl KOJWYECTBEHHOrO aHanu3a. ['paBumerpusi (KpaTkas
XapaKTEePUCTHKA).

2. XUMHUYECKHE METOJbl KOJIMYECTBEHHOro aHaim3a. Turpumerpus. CylIHOCTb
METOJA.

3. XapakrepucTuka ciocoO0B TUTpOBaHUS (TIpsIMOE, 00paTHOE, KOCBEHHOE).

4. OmpeneneHue TOYKU SKBUBAIEHTHOCTH. IHAMKATOPHI, BUABI UHIUKATOPOB.

5. Tumbl KUCIOTHO-OCHOBHBIX MHIMKATOPOB. Pacuersl mpu BBIOOpE MHAMKATOPA
(mpumepsl).

6. MHaukaTopsl B METO/IE OKUCICHUSI — BOCCTAHOBJICHUSI.

7. Unpukatopbl 0CAAUTEIILHOIO TUTPOBAHUA.

8. MHaukaTopsl 1151 KOMILIEKCOHOMETPUHU.

9. KucnotHo- OCHOBHOe TUTpoBaHue (Meron HelTpanuzauuu). [Ipumepsl

UCIIOJIB30BaHUSL MeToJa. PacueTrbl Npu NOCTPOEHUM KpPHUBBIX THTPOBAHUS
(mpumepsl).

10. OxucauTenpHO- BOCCTAHOBUTEIBHOE TUTPOBAHHWE. PacdeTr 3IeKTOpOAHBIX
MOTEHIAJIOB.

11. XapaktepucTuka METOJOB OKUCIUTEIbHO-BOCCTAHOBUTEIBHOIO TUTPOBAHUS:
MepMaHraHaTOMETPUH, HOJOMETPUH, OPOMATOMETPHUH, XPOMATOMETPHH.

12.  Wuaaukanuss TOYKM  SKBUBAJEHTHOCTM B METOAE  OKHCIHUTENIbHO-
BOCCTaHOBUTEJIBHOTO TUTPOBAHMUSL.



13. OcagutenbHoe TuTpoBaHue. CymHoOCTh MeToaa. OnpeneneHue BO3MOKHOCTH
HCTIOJIb30BAHUS PEAKIIMI OCaXIeHUS (TTPUMEDPHI).

14. Knaccudukaiusi METOJ0B OCaAUTEIHHOTO TUTPOBAHUSI.

15. Onpenenenne TOYKU IKBUBAJIEHTHOCTH B METOJIE OCAXKIECHUS.

16. Kommnekconomerpuueckoe TUTpoBaHHe. (OCHOBBI METOJa XEIaTOMETPHUHU.
TuTpaHTshI.

17. Tunsl XeTaTOMETPUIECKOTO TUPOBAHUSI.

18. Pacuerbl pe3yJbTaTOB TUTPUMETPUUYECKOrO aHajn3a. 3aKOH SKBHUBAJICHTOB.
DOKBHUBaJIEHT. DKBUBAJICHTHAs Macca. Pacuer SKBUBaJIEHTHBIX MAacC B pEeaKIUsAX
00OMEHAa U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKITUSX.

19. Pacyersl pe3yibTaTOB TUTPUMETPUUYECKOrO  aHanu3za. HopmanbHas
(3KkBHBaJIEHTHAs ) KOHIEHTpauus, Tutp. TUTp no onpenensieMoMy BELIECTBY.

20. 3amauu: 1) pacueTsl IpU NPUTOTOBICHUU PACTBOPOB, 2) pacueT pH, 3)
pacuethl cBszaHHblie ¢ [IP,  4) pacuersl pe3yJdbTaTOB TUTPUMETPUUECKOIO
aHaM3a.

Du3uKo-xumuueckKue mMemoovl aHaIu3a

1. Knaccudukanuss ®XMA. AHAIUTUYECKUN CUTHAIL.

2. OtHocuTenbHbIN XapakTep PXMA. DTanoHBbL.

3. Knnaccudukanus ontruaeckux MetooB DXMA.

4.  ATOMHO-3MHUCCHUOHHBIM  CHEKTpaidbHbIM aHanu3. KayecTBeHHBI U
KOJMYECTBEHHBI  CIEKTpaJbHBIM  aHanmu3. Merox  (oromeTpuu  IJIaMEHHU.
Anmnaparypa.

5.0neKkTpoHHas MOJEKyJsipHas CcheKkTpockomnusa. 3akoH byrepa-JlamGepra-
bepa.

6. Konopumerpus. JJocToMHCTBAa ¥ HETOCTATKHU.

7. Cnexrpodoromerpus. CrnocoObl  ompenencHuss KOHIEHTparuid B
CIIeKTpOoPOTOMETPUH.

8.ATOMHO-a0cOpOLMOHHAs ClIeKTpocKkonusa. MeTon (poTromMeTpuu MjIaMeHH.
Anmnaparypa.

9. JIroMUHECLEHTHbIE METO/IbI AHAJIN3A.

10. Knaccudukaius 3JIeKTpOXUMUYECKUX METOJIOB aHAJIM3a.

11. Kongykromerpus. [loreHuuOMETpHSI.

12. Bonbramnepomerpusi. [lonsiporpadusi.

13. AMniepoMeTpuuecKkoe TUTpOBaHUE. AMIaparypa.

14. DnekrporpaBumetpusi. Kynonomerpus. Anmnaparypa.

15. Xpomarorpadudeckue MmeToapl aHanuza. Onpeaeneaue. Bubi

xpomatorpaduu. Teopus xpomarorpadum.

16. T'azoBast xpomarorpadus. Anmapatypa. J[eTeKTops.

17. NonoobmenHnas xpomatorpadus. PacnipenenurensHas OyMakHast

xpomatorpadus. ToHKocnolHas xpoMarorpadus.

18. BricokoaddexTuBHas KUAKOCTHAS xpomaTorpadus. ['enb-

xpomMarorpadus.

19. Metposioruueckue u aHAIUTUYECKHE XapaKTePUCTUKHA METO0B aHAJM3a.



IIpuMepHbIe BApUaHThI OUIETOB JUIS DK3aMEeHa:

ITpumep 1.

1. Xumnueckue MeTonl aHaim3a. KauecTBeHHBIN aHaIU3. 3a1a4d 1 METOIbI
KaduecTBEHHOro aHanu3a. Kitaccudukaiusi KaTHOHOB B XUMHYECKOM
aHajuse.

2. Ousnko-xuMu4eckre MeToanl aHanuza. Crnekrpodoromerpus. CrocoObl
OTpeIeICHHs] KOHIIEHTPALMHA B CLIEKTPO(POTOMETPHH.

3. Paznenuth cMech n1ByMs crioco0aMu (1o cyab(UIHON U KUCIOTHO-
ocHOBHOM kmaccupukanusam: Cu®’, Na’, Pb*", Zn*, Ca™.

4. 3amaya. B pactBop 1 M otHocurensHo BaCl, u 0,001M oTtHOCUTENBHO
Sr(NOs), no6asunu nocrenenno pactsop (NH4)C,O4. Kakoit ocamok Bbman
MepBbIM?

[Ipumep 2.

1. KommmuectBenHnbiil ananus. KpaTtkast xapakrepuctuka
XUMUYECKUX METOJIOB KOJIMYECTBEHHOTO aHAJIM3a.
2. OU3MKO-XUMHUYECKHE METO/IbI aHalIU3a. XpoMaTorpaduyeckue MeTO bl
ananmuza. Onpenenenue. Teopus xpomatorpaduu. Buasl xpomarorpadum.
3. Pazmenuth cmech AByMms crnocobamu (1o Cyib(GUIHOM M KHUCIOTHO-
OCHOBHOHM Kiaccubpukausam: Mg>, (Hg,)*, Cd**, Sr*.
4. 3agaya. C kakuM uHAUKATOpoM cienyer TutpoBaTh 100 mu 0,1H constHOM
kuciotsl 0,1 H pactBopom mienoun NaOH?

[TprMepHbIe BApUAHTHI OUIETOB JUIA 3a4eTa:

IIpumep 1.

1. MeTozpl pa3aeneHus ¥ KOHIIEHTpUpOBaHusl (Tepeuncinth). Kpatkas
XapaKTepUCTHKA METO/A SKTPAKIIMU. DKCTPAreHTHl U PACTBOPUTEIIH.
KonuuecTBeHHbIE XapaKTEPUCTUKU METO/IA.

2. Xpomarorpaduueckue MeToabl aHanu3a. Buasl xpomarorpadun. Teopus
XxpomaTtorpaduu.

3. Pazgenuth cmech AByMs criocod0amu (1o Cyiab(UIHOW M KHCIOTHO-
OCHOBHOHM Kiaccubpukamusam: Mg>, (Hg,)*, Cd**, Sr*.
4. 3agaya. C kakuM UHAUKATOpoM cienyer TutpoBaTh 100 mu 0,1H constHOM
kuciioTel 0,1H pactBopoM mienoun NaOH?

[Tpumep 2.



1. Metonpl pa3zgeneHuss W KOHLEHTPUPOBAHMS B KAYECTBEHHOM aHAJIU3e
(mepeuyncnuth). MeToAbl OCaXICHHUS M COOCAKJICHHUSA. Y CIOBHE BBINAJICHUS
ocajka.

2. Knnaccudukanus 37eKTpOXUMUYECKUX METO/I0B aHAIU3A.

Konaykromerpus. [lorenunomerpus. OnpeaeneHne TOUKA SKBUBAICHTHOCTH B

KOHAYKTOMETPUYECKOM TUTPOBAHUMU.

3.3amauva. Hailitu maccy 1ozia B pacTBOpE, HA TUTPOBAHUE KOTOPOTO UAET 34,48 mn
0,10801 pactBopa THocysbdara (Na,S,0s).

4 .Pa3enuTh CMeCh KaTHOHOB JByMs criocobamu: Ag', Ba®', Fe'', K.

7. Y4eOHO-MeTOAMYECKOEe U MH(OPMALIMOHHOE O0ecIieYeHne.

A) Ocnoenan numepamypa:

1. OcHOBBI aHaMUTUYECKOW XuMUM. YUeOHMK/ moj penakiuen FO.A.
3omoToBa, M.: Beicmas mxkoma, 2004. T. 1: OOGmme Bompockl. MeTomsl
paszieneHus.

2. OCHOBBI aHAJIUTHYECKOW XUMHH. Y4eOHMK/ mmoj pemakuueit FO.A.
3omotoBa, M.: Beiciias mkoja, 2004. T. 2: MeToabl XMMHYECKOTO aHAIM3a

0) Jlonoanumenvnasn iumepamypa:
1. KomuuectBennniti ananmus./U.B.ApramonoBa, E.O. 3abenpkuna, W.I.
I'opuues, O.H. Ilnaxotnas, FO.C. AreeBa. — M.: MI'TY «MAMM», 2009. (Ne
2227).

B) npocpammnoe obecneuenue u hmepuem-pecypcoi:
[Iporpammuoe obecnieuenre u MIHTEpHET-PECYPCHI HE IPEAYCMOTPEHBI.

8. MaTepI/Ia.ﬂbHO-TeXHI/I‘IECKOC odecreueHue AUCHUIIINHbI

AyauTopuM, NpEIHA3HAYEHHbIC [UI YTEHUsA JIEKUMHA W IPOBEICHMS
71a00paTOPHBIX padOT MO aHATUTHYECKOW XUMHH U (PU3UKO-XUMHUYECKUM METOJaM
aHanusza, OOOpYJIOBaHbl KOMIIBIOTEPHOW M  MYJbTUMEIUWHON TEXHUKOMH,
BBITSDKHBIMU ~ 1Kadamu, pH-MeTpamu, KOHIYKTOMETpamH, MarHUTHBIMU
MeIllaJKaMHi, (OTOKOJOPUMETPAMH, TEPMOCTATaMH, CYIIMWJIbHBIMM HIKadaMm, a
TaKk)Ke€ HEOOXOIUMOM XMMHYECKOW MOCYNON M peakTUBaMHU AJis MPUTOTOBIICHUS
pPacTBOPOB U IIPOBEICHUS KAYECTBEHHOI'O aHAJIM3a U KOJIUYECTBEHHOI'O aHAJIN3a.

9. MeToanueckune PEKOMEeHIAUNA NI CaMOCTOSITEJIbHOM paﬁoTLI CTYACHTOB

M3n0xeHne TeOpeTUYECKOro 1 (pakTUUeCKOro MaTepuana Kypca
OCYILECTBIISIETCS HA JIEKIUAX. [lapamienbHO ¢ JEKIIMOHHBIMY 3aHATUAMHU
MPOBOJISATCA CEMUHAPHI U TaOOPATOPHBIN NpakTUKyM. OCHOBHOM GopMoit
U3YUYEHUS JUCHUIUIMHBI « AHAIUTUYECKAs] XUMHUS», KaK U JIF0OON Apyrou



JVCLMIUIAHBI B BBICILIEM YU4€OHOM 3aBEJICHUH, SBJIETCS CAaMOCTOsITeNIbHAs padoTa
00yu4aroIerocs, KoTopast BKIIO4aeT B ceOs:

- paboTy HaJ JEKIMOHHBIM MaTEPHAIIOM;

- paboTy Haj paszenaaMu Kypca NOJHOCThIO WM YACTUYHO BBIHOCUMBIMU Ha
CaMOCTOATENIbHOE U3YUCHHE;

- paboTy npH MOATOTOBKE K CEMUHAapaM U JabopaTOpHBIM padoTam,
BBITIOJIHEHHE JJOMAIIIHETO 3aJaHusl.

['maBHas 3a7a4a cTyZieHTa BO BpeMsl JIEKIIMH 3aKJIF0YAETCsl BO BHUMATEIbHOM
CJIyIIaHUU JIEKIIUM U 3alICU €€ OCHOBHOIO coziepkanus. Jlis 3anuceit 1ekuni
CJIEIy€eT MOJIb30BaThCS OTJEIBbHOM TETPaiblo. 3alIUCh BECTH HA OJTHOM CTOpOHE
TETpajaH, OCTaBJIsAsA BTOPYIO CTOPOHY JJII BHECEHHsI COOTBETCTBYIOLIUX
JOTIOJIHEHUM.

OcHOBHast oOmMMOKa OTIEIBHBIX CTYJIEHTOB COCTOMT B TOM, YTO OHH
CTPEMSITCS JOCIOBHO 3aIliCaTh BCE, YTO FTOBOPUT JIEKTOP, U MO3TOMY YaCTO CIEIAT
HE 32 MBICJIBIO, @ 32 CJIOBOM, HE YJIABJIMBAs CMbICIA U3JIaraéMoro martepuana. /[ns
3aIuCer JIEKIMM CIIEYEeT MOJIb30BAaThCS OTAEIBHOW TETPabl0. 3alliCh BECTH Ha
OJIHOM CTOpPOHE TETpajH, OCTaBJsisl BTOPYIO CTOPOHY JUIs BHECEHUSI
COOTBETCTBYIOLIUX JIOTIOJTHEHUH.

Crnenyer UMeTh B BUY, YTO HE BCE BOIPOCHI MPOrPaMMbl, OTHOCSALIUECS K
TOM WJIK UHOM Teme, 0053aTebHO U3J1araloTcs Ha Jiekiuu. HexoTopeie U3 HUX
JOJDKHBI M3y4aThCsl CAMOCTOSITENIBHO B ITpoliecce paboThl HAll AAaHHOM TeMol. B
ATOM Cily4ae He0OX0IMMO 3aKOHCIIEKTUPOBATh PEKOMEHIYEMYIO JIEKTOPOM
autepatypy. [Ipu KoHCIIEeKTHpOBaHNUU U30€raTh JOCIOBHOIO NEPENHChIBAaHUS
aBTOPCKOT'O TEKCTa, CTapasiCh OTPa3UTh JIHILb HAanOOJIee BaKHbIE MOMEHTBHI.
HckmoueHust oMy CKaroTCst TUIIb Il POPMYIUPOBOK Harboiee BaXHbIX
3aKOHOMEPHOCTEM.

[Ipu moAroToBKE K CEMUHApaM U MPOBEPOUYHOM paboTe HEOOXOAUMO:

a) BHUMATEJIbHO, HECKOJIBKO Pa3 NPOYUTATh CBOM KOHCHEKT,
COOTBETCTBYIOILIME pa3/ieiibl yY€OHUKOB U YYEOHBIX OCOOMI;

0) TPOCMOTPETh PEKOMEH/IALIUHU 10 BHIMOJHEHUIO YIIPAXKHEHH;

B) MHCbMEHHO OTBETHTh HA TEOPETHYECKHE BOIPOCH M BBINOJHUTH
yOpaKHEHUS TOMAIIHETo 3aJ]aHusl B COOTBETCTBUU CO CBOUM BAPUAHTOM.

ITpu mnoaroroBke K Ja0OpaTOpHBIM paboTaM CJIEAYeT BHUMATENIbHO
O3HAKOMMTBHCS C TEOPETUUECKUM BBEJIEHUEM K pabOTe€ U METOAMKOW BBIIOJHEHUS
JKcrepuMeHTa. KpaTkoe TeopeTHyeckoe BBEIECHHE W PE3yJbTaThl aHAIM3a
3aIMChIBAIOT B JIAOOPATOPHBIN KypHAJL.

B kauecTBe 1a00paTOpHOro XypHaua UCIOJIb3yeTcs oOmias TeTpaib C
3a0JIHEHHBIM TUTYJIbHBIM JIUCTOM.

JlaGopaTopHBI KypHal SBIAETCS EIMHCTBEHHBIM JOKYMEHTOM O
NPOBEICHUU DJKCIIepUMEHTa. BecTw 3amuMcu Ha YEpHOBUKAX HE peEKo-
MEHAyeTCsl. YpaBHEHHsT peaKUMd JOJDKHbI OBITh YETKO 3alHCaHbl,
TaK Kak HeOpekHasl 3aich MOKET BbI3BaTh OIIHOKY.

OTtyeT 0 pe3yibTaTax aHanu3a OGOPMIISIOT MO CXEME MPUIIOKEHHOU K
OMHUCAHUIO KaX0M J1abopaTOpHOH pabOThI



Kaxnas nabopatopnass paboTa MO 3aBEpPIICHUIO AKCIIEPUMEHTA,
o OpMIICHHUS U 3aIUTHI TOJHKHA OBITH MOJMICAHA Y TIPEMO aBaTes.

8.. MeToanueckune PERKOMEHIAUN NJIA IpernoaaBaTe st

OOyyast CTy/ICHTOB AUCHUIUINHE « AHAIMTHYECKAsi XUMUS U PUHKO-
XUMHYECKHE METOJIbI aHAIM3ay, TIPETI0IaBaTeb UIMEET 1eJIb Pa3BUTh Y HUX
MpPaBUJILHOE MOHUMAHHUE CYIIHOCTH XMMHYECKHX METOJIOB aHaN3a Ha OCHOBE
COBPEMEHHBIX TEOPETUUECKUX MOJOKEHUSIX XUMHUH, COOOIIUTh UM CBEJICHUS O
COOTBETCTBHH OCHOBHBIX METOJIOB aHAJIM3a U BAXKHEUIIIUX CBOMCTB XUMUYECKUX
AJIEMEHTOB U UX COCIUHEHUM.

WznoxxeHne TEOpPEeTUYECKOTO M (PAaKTHUYECKOro Marepuaja Kypca
ocyllecTBIsieTCsl Ha Jekuuax. [lapamiensHo ¢ JEKUMOHHBIMU — 3aHATHIMHU
MIPOBOJIATCS CEMHUHAPHI M TAOOPATOPHBIN TPAKTUKYM.

OcHoOBHOM (opMOit H3YUEHHSI TUCITUTUINHBI « AHATUTUYECKas! XUMUS U
(GU3UKO-XUMHUYECKHE METO/IBI aHAIHM3a», KaK U JTI000N APYToil MUCIUIUINHEI B
BBICIIIEM Y4EOHOM 3aBE/ICHUH, SIBJISIETCS CAMOCTOSITENIbHASI paboTa 00yUaromerocs,
KOTOpasi BKJIIOYaeT B ce0sl MpopadOTKY JIEKIIMOHHOTO MaTepuaia, yueOHUKOB U
y4eOHBIX MOCOOUIA, BHITOJIHEHHE Ta00OPATOPHBIX PadbOT, MOATOTOBKY K CEMUHApam
U c/laue HK3aMeHa WM 3adeTa. B Toxe Bpems mpenojaBaTeilb OCYUIECTBISIET
CUCTEMATUYECKUN KOHTPOJIb 32 CAMOCTOSITEIbHON paboTOM CTYJEHTOB MMyTeM
IPOBEPKH MOJATOTOBICHHOCTU CTYACHTOB K JIA0OPATOPHBIM 3aHATHSIM U
ceMuHapam (MHIMBHAYaTbHBIN OIIPOC, TPOBEPKA IOMAITHUX 3aIaHU, TIPOCMOTP
3arnucel JIEKIHA, TpUeM pe3yJIbTaTOB JJaOOPaTOpHBIX paboT, MPOBEICHUE
KOJUJTIOKBUYMOB, ITPOBEPOUYHBIX padoT).

[Iporpamma cocrapiieHa B coorBeTcTBUU ¢ TpeOoBanuamMu @I'OC BII yueOHbIM
miadoM no cnenuajidrHocTh 18.05.01 «XuMHYecKkasi TEXHOJOIus
JHEProHACHIIEHHBIX MaTepHaJIOB U U3AeJIHI».

[Tpodunb: «KABTOMAaTHU3MPOBAHHOE NMPOU3BOICTBO XUMHYECKUX
npeanpusTHiD).

IIporpamma cocraBJieHa H.M. bapanaesoil.

[Iporpamma omobpena u ytBepkaeHa Ha 3acempannu HOL[ Xumbuotex

npotokona Ne  oT«  » 2019r .
MO 3as. kagenpoit Xumbuorex H. E. Huxkonaiikuaa
PykoBoauTtenanb

Oo0pa3oBaTeIbHOI POrPaAMMBbI H.C. TpytHeB



18.05.01. Xumnueckasi TEXHOJIOTMSI FHEPrOHACHIIIEHHBIX MATEPHAJIOB W M31eJIH il

I1O CIICNHUAJIbHOCTHU

ITpunoxenue 3 x

paboueii mporpamme
CprKTypa 1 COACPpKaHUC TUCHHUITIINHBI «AHaJIUTHYECKAs] XHUMHUSA (l)I/I3I/IKO-XI/IMI/I‘-IeCKI/Ie METOAbI aHAJINU3Aa)»

< Bunbl yue6HOI paboThl, Bunbl camocTosTensHol paboTh Dopmbl
Paznen § BKJIFOYAsi CAMOCTOSITEIHbHYIO CTYJIEHTOB aTTeCTalNH

2 paboTy CTYJEHTOB U

o 3 TPYAOEMKOCTh B 4acax

§ = | Jl |IVC | Jla6. | CPC | KCP | KP | KIT | PP | Pedp. | K/P| DO 3
0]

5|2

1 2 |3 4 | 5 6 7 8 9 10 11 12 13 14 15
Bsenenue. 6 1 2 |2 4 +

AHauTHYeCcKas XUMHS KaK Hayka 00
ONPEAEICHUN XMMUUYECKOT0 COCTaBa
BEIIECTB. XMMHUYECCKMN aHaAIN3 KaK
CPEJCTBO KOHTPOJISI KAYECTBA ChIPhS
Y NPOAYKIIMU XUMHUYECKOU
MIPOMBIIIJICHHOCTH, a TaKXe
KOHTPOJIA
Tema 1. XumMudeckuii aHaamn3
3amaun M KiIaccupukauus
METOJIOB aHaJiu3a B 3aBUCUMOCTH OT
o0beKTa wuccienoBanus. Buael u
JTaIbl aHagm3a. ITonsiTue 0
KAueCTBEHHOM M KOJWYSCTBEHHOM
aHajgu3e, XHUMHYECKUX U (U3UKO-
XUMHYECKHX METOJaX aHaJIM3a.
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Tema 2. MeToabsl MAaCKUPOBAHUS,
pasaeneHust U KOHIIEHTPUPOBAHUS.

KonnuecTBeHHBIE XapaKTCPUCTUKMH.

1.XapaktepucTruka METOI0B

OCQXKJICHUS U COOCAXKICHMUSI.
2.2. Okcrpakuus. PactBopureny,
SKCTPAreHTHI.

2.3. Xpomarorpadwus.
Knaccuduxanus
XpoMaTorpaduuecKux METOA0B 110
arperaTHOMy COCTOSTHUIO (a3

2.2.XapakTepucTruKa METOL0B
OCaXJIECHUS U COOCAKICHUS.
[IpousBenenre paCTBOPUMOCTH U
IPUMEHEHUE €T0 JJIsl BBIYUCICHUS
KOHIICHTPALIMU HACBIIIECHHOTO
pacTBopa MaJIopacCTBOPUMOTO
JIEKTPOJIUTA U BO3MOKHOCTH
BBIIIAJICHUS OCAJIKa.

2.3. Okcrpakuus. PactBopureny,
DKCTPAreHTBHI.

Tema 3. KauecTBEeHHBIN aHATIU3.

3.1. IlonssiTe 0 KayeCTBEHHOMU
AHAUTUTHYECKOMN peakuum.
AHanutnyeckas dbopma,
aHAJUTUYECKHE MIPU3HAKHU.

TpeOoBaHus, MPEABIBISIEMBIC K




1 10 11 12 13 14 15
Kauye€CTBECHHBIM aHAJIUTUYECKUM
peaKITUsIM.
3.2. AHanmuTHuecKas KiracCupUKaIIUs
KaTHOHOB M aHHOHOB.
3.3 JlpoOHBII M CHUCTEMaTHYECKUN +

aHau3. Wnentuduxanus
HEOPraHMYECKUX COEJUHEHUN Ha
OCHOBE  JAHHBIX  KayeCTBEHHOI'O
XMMHUYECKOTO aHaJIM3a.

Tema 4. KonuuecTBEHHBIN aHAIU3.
KonmuecTBeHHBIN aHAIN3.
XHUMHUYECKHUE METOIBI
KOJMYSCTBCHHOTO aHaAJIM3a:
rPaBUMETPHUS U TUTPUMETPUSI.
4.1.I'paBumeTpus.

CylHOCTh TPaBUMETPUUECKOTO
aHaju3a U ero MpuMeHEeHHE.

4.2. TUTpUMETPUUECKUN METO
aHajau3a.

4.2.1.OcHOBHBIE TOJI0KECHUS
TUTPUMETPUUYECKOTO aHaau3a. THurbl
XUMHUYECKUX PEAKIIUH,
WCIIOJB3YEMbI€ B THTPUMETPUU U
TpeOOBaHUS MPEIBABISIEMBIE K HUM.
TurpoBanue, TOUKa
SKBUBAJICHTHOCTH.
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4.2.2. KpuBble TUHTPOBAHUS.
Brruncnenue pe3ynbTaTtoB
TUTPOBAHHSI.

4.2.3. KucioTHO-OCHOBHOE
TUTPOBAHHUE.

TeopeTndeckre OCHOBBI KUCIIOTHO-
OCHOBHOT'O TUTpoBaHus. KucioTHo-
OCHOBHBIC MHJUKATOPHI. [IpuMepbl
MPAKTUYECKOT0 MCIOIb30BAHUS
METOJ1a KUCIOTHO-OCHOBHOT'O
TUTPOBAHMUSI.

10

4.2.4 KOMIUIEKCOHOMETPUYECKOE
tuTpoBaHue. CrocoOsl
KOMIUIEKCOHOMETPUYECKOTO
TUTPOBAHUS. METaINIONHIUKATOPbI

11

4.2.5. Metoabl
BOCCTAHOBHUTECIBLHOTO
Kpussie
BOCCTaHOBMTEJIHHOIO
NuaukaTtopsl. Kiaccudukanus
METOIOB OKHMCJIUTEILHO-
BOCCTAaHOBUTEIHHOTO TUTPOBAHUSI.

OKHCIUTCIIBHO-
THUTPOBAHMU.
OKHUCJIIUTCIBHO-
THUTPOBAHMA.

12
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Tema 5. Knaccudukarus
OXMA. AHaIIMTHYECKUH CUTHAI.
OtHocutenbHbIN Xapaktep DXMA.
OTaJIOHBHI.

Tema 6. OnTHyecKrue METOIbI
aHaim3a

6.1. Knaccudukarusi. ATOMHO-
SMUCCUOHHBIN CIIEKTPAIbHBIN
a"Hamm3. KayecTBEeHHBIN 1
KOJIMYECTBECHHBIN CIIEKTPAJIbHBIN
ananu3. Meroj poroMeTpuu
aMeHH. Anmnaparypa.

Tema 6. OnTHYeCcKrEe METOIBI
aHanu3a (MpoJ0JIKEHHE)
6.1.Knaccudukanusa. Merton
dboToMeTpuH TUTaMEHH. AMmaparypa
ATOMHO-a0cOpOIIMOHHAS
cniekTpodoromMeTpus.

.HIOMI/IHCCHCHTHBIG MCTOJIbI aHAJIM3A.

14
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6.2.271eKTpOHHAsI MOJICKYJIsIpHas
cnekTpockonusi. 3akon byrepa-
Jlam6Gepra-bepa. ATomHO-
a0copOLMoOHHAs
criekTpodoromerpus.
JItTOMUHECIICHTHBIE METO/IbI
aHaIM3a.

Tema 7. DIEKTPOXUMUYECKHUE
METO/Ibl aHAJIHU3A.

7.1. Knaccudukanus.
Konnyxromerpus. [Tonsiporpadusi.

HOTGHHHOMCTpH‘I@CKOC TUTPOBAHUC.

7.2. BonpTaMnepoMeTpus.
AMIEpPOMETPUUECKOE TUTPOBAHUE.
DIEKTPOrpaBUMETPHSI.
Kynonomerpusi. Anmnaparypa.
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Tema 8. Xpomatorpaduueckue
METO/Ibl aHAJTHM3a
8.1.0npenenenue. Buapl
xpomarorpadun. Teopus
xpomarorpaduu. ['azoBas
xpomarorpadus. Anmnaparypa.
JleTekTopsl.

8.2. MoHooOMeHHast xpomaTorpadusi.

PacnpenenurensHas OymakHast
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1 3 4 5 6 7 8 9 10 11 12 13 14 15

xpomartorpadus. ToHkocmorHas
xpomarorpadus.
BricokoaddexTuBHas ~ KHIKOCTHAS
xpomarorpadus.
Tema 5. Beibop MeTo/1a aHanuza 18 |2 4 + +
Mertponorus aHaJn3a.
MeTtposiorudeckre XapakTepUCTUKHU
AQHAJTUTUYECKUX METO/I0B:
YyBCTBUTEJIBHOCTb,
U30UpaTeNIbHOCTh U TOYHOCTb.
CrneunpuyHoCTb METO/IOB.
BocrnpouzBoaumocTsb u
PaBUIILHOCTh PE3YJIbTATOB.

Hroro no kypcy 36 | 18 18 72 2 )

IIporpamMma cocraBiieHa:

HNO 3ag. kagenpoii Xumbuorex

PykoBoaureJinb

Oo0pa3oBaTe/IbHOM POrpaMMbI

H.M. bapanaeBoii

H. E. Hukoaailkuna

H.C. TpyrHes
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