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Pafiouas nporpamma coctasacna Ha ocHobe OIOC BO 1o Hanpasischuo moiroToBKK
22.03.02 MeTaanyprus (yporeHs Gakanaspuara) (nphxkas MunoSpuaykn Pocenn ot 04,12.2015
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Jluer akTyasm3anun padodeii nporpaMMal

PaGouas IporpamMma nepecMoTpena, 06cyxk/ieHa i ofoopeHa s peanusanuu B 2020 - 2021
y4e6HOM oy Ha 3acefaHuu Kadeapsl MeTaulypriay i XMMHYECKHX TEXHOJIOTHH

Tpotokon ot 37 Wr N Z
3as. kadenpoii < A.C. XapueHko

PaGouas nmporpamMma IepecMOTpeHa, 06cysK/ieHa 1 onobpena s peanusanuu B 2021 - 2022
yueGHOM rofly Ha 3aceianid Kadeapsl MeTaulyprus B XHMHYICCKHX TEXHOJIOTHH

IIporokom o ___ 20 r. Ne
3as. kadenpoi : A.C. XapueHko

Pa6oyas mporpamma repecMoTpena, 00cyxkaeHa i oxobpena s peanusanuu B 2022 - 2023
yue6HOM rojy Ha 3acepanny Kadeapsl MeTauTypriuu u XMMUYECKHX TEXHOJIOTHH

IIporokomor _ 20 r. Ne
3as. xadenpoit A.C. XapueHko

Pa6ouas nporpaMma nepecMoTpeHa, 00cyxkieHa i ogo0pena Jurs peanmusanuu B 2023 - 2024
yueOHOM rofy Ha 3aceaHuu Kagenpsl MeTauryprud # XMMHYIECKMX TEXHOJIOTHI

IIpoTokom ot 20 r. Ne

3as. kadepoit A.C. i—aptlem(o




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Hensimu ocBoeHUst TUCHUIUIMHBL (MOAYs) «MeToJbl KOHTPOJIE U aHaJn3a BEILECTB»
AB-JIAIOTCSI: OCBAaMBaHUE OCHOBHBIX IPUEMOB MHCTPYMEHTAJIBHBIX METOJOB aHajiu3a B
MPWIOKEHUH K aHAJIM3Yy METalljla U OKCUIHBIX MaTepUalOB B METAJUTYPTrUU, YMEHHUE BBIIOJIHSTD
aHaJ u3 maTepuaia Mo M3BECTHOM CTaHIAPTHOW METOJUKE, BJIaJICHHE HABbIKAMU MPOBEICHUS
MPOCTEHIINX METOI0B (PM3UKO-XMMHUECKOT0 aHallu3a MaTepuaia u 00pabOTKHU €ro pe3yabTaToB;
MOJTyYeHUE TPEICTABICHUNH 00 OCHOBHBIX (PH3UKO-XMMUYECKUX METOJaX KOHTPOJSI COCTaBa
CBIPBSI, METaJLJIA U 1IIJTaKa, TPUMEHSIEMbIX B YePHOI METaIITypIrUH.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMsl

JucumruimHa MeToabl KOHTPOJIS M aHallM3a BEIIECTB BXOAMT B BapUATHBHYIO 4acTb
y4eOHOro riana 00pa3oBaTeabHON MPOTPAMMBI.

Jnsi  W3ydeHWs  JUCHUIUIMHBI ~ HEOOXOMWUMBI  3HaHUS  (YMEHHs,  BIIAJICHUA),
cOpMHUPOBAHHBIC B PE3YIIBTATE U3YUCHHS JUCITUTUTUH/ IPAKTUK:

Jlnss  W3ydeHWs  JUCHUIUIMHBI ~ HEOOXOMUMBI  3HaHUS  (YMEHHs,  BIIAJICHUSA),
c(OpMHUPOBAHHBIC B PE3YIIHTATE U3YUCHHS:

- MaTEMaTHKH,

- pu3uKy;

- XUMUH.

3 Komnerenuun ody4aromierocs, (popMupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS) ¥ IJIAHUPYeMble Pe3yJIbTAThl 00y4eHu s

B pesynbrare ocBoeHHA IUCHUIUIMHBL (Moayns) «MeToapl KOHTpOJS M aHaIM3a
BEILIECTB» 00YyJaroLuiics JoKeH 001aaTh CIeIyOIUMI KOMIIETEHIUSMU:

CTpyKTypHBIit [Tnanupyemsble pe3ynbTaThl 00ydeHUs
JIEMEHT
KOMIIETEHIINH

[TK-2 criocoOHOCThIO BBIOUPATH METO/IbI UCCIIEI0BAaHUS, INIAHUPOBAThH U MPOBOIUTH
HE00XO0/IMMBbIE KCIIEPUMEHTBI, HHTEPIPETUPOBATh PE3YIbTATHI U JA€TIaTh BHIBOJIbI

3HaTI> -OCHOBHBIC MCTO/JIbI KOHTPOJIA U aHAJIM3a BCUICCTB, IPUMCHACMBIC B
METAJLUTYPTUH;

-OCHOBHBIC OIMPEACIICHUS U IIOHATHA, XapaKTCPHU3YIOIIUE MCTOAbI
HCCIIET0BAHUIM;

- OCHOBHBIE 3aKOHBI, JISKAII[€ B OCHOBE METOJIOB HCCIICAOBaHUM;

YMers - 00cyk1aTh crtocoObI BEIOOpa METO/1a aHATN3a;

- IJITAHUPOBATH U MPOBOJUTH HEOOXOAUMBIE HUCCIIETOBAHUS;

- I/IHTepHpeTI/IpOBaTI) n aHaJ'II/I3I/IpOBaTB pe3y.]'II)TaTBI HCCHGHOBaHHﬁ;
-JieJaTh BBIBOBI IO Pe3yJbTaTaM HCCIET0BaHUT;

Brnanets - IPAaKTUYECKUMH HABBIKAMU IIPUMEHEHHUSI METO/I0B HCCIIEIOBAHNUS;

- IPaKTUYECKUMHU HaBbIKaMU O0TOOpa MpOoOBI BELIECTBA JIsl AaHATIN3a;
-CI10co06aMu OLIEHMBAHUS 3HAYUMOCTHU M MMPAKTUYECKON MPUTOAHOCTH
MOJIyYE€HHBIX PE3yJIbTaTOB;

- OCHOBHBIMH METOJIaMH pEIIeHHs 3a/1a4 B 00JIaCTH METOI0B KOHTPOJIS U
aHaJln3a BEIECTB;

IIK-4 TOTOBHOCTRIO HCITOJIB30BAaTh OCHOBHEIC IMMOHATHS, 3aKOHBI 1 MOJCIIN TCPMOIUHAMUKH,
XUMHUYECKOM KHHCTUKHU, IICPCHOCA TCIIJIa U MACChI




3HaTh

-OCHOBHBLIC 3aKOHbBI TCPMOJUHAMUKHA U XHUMHYISCKOHN KHUHCECTHUKH,
-onpeaACICHUSA OCHOBHBIX MMOHSTHMN TCPMOANHAMUKHU U XUMHYECKOM
KHHCTHKH,

-onpeacCiICHUsS NpOoUeCCOB, MPOTCKAOIIUX B XUMHUYECKON TCPMOANHAMHKE U
XHUMHYSCKOHN KHUHCETHKCE,

YMeTs

- OOBSICHATD TUITMYHBIE MOJICTH MPOIIECCOB TEPMOIUHAMHUKN U XUMHUYECKOM
KHUHETHUKU;

- BBIJICJISITh OCHOBHBIE 3aKOHOMEPHOCTH B MPOIIECCax TEPMOJIUHAMHUKA U
XH-MHYCCKOM KMHETHUKHU,

- TPUMEHSTh 3HAHHS TEPMOJUHAMUKH M XUMUYECKOW KUHETHUKH B
npodeccrnoHaIbHOM 1eATEBHOCTH;

Bnanets

-IPaKTUYECKUMU HaBbIKAMU PACUETOB B pa3jieiie TEPMOJUHAMUKH U
XHUMHUYE-CKOM KMHETUKHU,

- OCHOBHBIMH METOJ/IaMH PEIICHUS 3a/1a4 B 00JIaCTH METOI0B KOHTPOJISI U
aHa-Jin3a BEIlEeCTB;

- HaBBIKAMU U METOAMKaMU 00OOIICHHS pe3yIbTaTOB PELICHHS,
SKCIEPUMEH-TAIBHOMN JAESATEIbHOCTH.

[TK-13 roTOBHOCTBIO OLIEHUBATh PUCKU U OIIPENEIATH MEPHI I10 00ECIIEUEHUI0 OE30MaCHOCTH
TEXHOJIOTUYECKUX ITPOLIECCOB

3HaThb - OCHOBHBIC MC€TObI HCCHGHOB&HHﬁ, IIO3BOJIAIOIINX OLICHUBATH
TEXHOJIOTUYECKUE PUCKHU;
- OKOJIOT'MYCCKUEC HpO6JICMBI IMPOMBIIIJICHHBIX PCTHOHOB.
YMerb - BEIOMpATh AP PEKTUBHBIE METO/IbI NCCIICIOBAHMIA;
- OLICHUBATh Kau€CTBO MOCTYIAIOIIEr0 ChIPbsl, TOTOBOM MPOAYKLIUY;
-BBIACIIATE OCHOBHBIC HAIIPABJICHUA HCCHCHOB&HHﬁ;
BJ'IaI[eTB - XUMHYECCKHUMHU U (1)I/ISI/IKO-XI/IMI/I‘-ICCKI/IMI/I METOdaMU aHaIn3a,
obecreynBaro-IMMHA COBPEMEHHBIE TPeOOBaHUS K 0€30MaCHOCTH
TEXHOJIOTUYECKHX IPOIEC-COB,;
- METOJIaMH UACHTU(DHUKAILIMY METAJUTYpPrHUECKUX 0O0BEKTOB;
- HaBBIKaMHU U METOZaMH 0000IIEeHNs Pe3yIbTaTOB UCCIEI0BAaHUM.
OIIK-8 CIIOCOOHOCTBIO CJIEI0BaTh METPOJIOTHYECKMM HOPMaM U ITpaBUJIaM, BBITTOJIHSTh
TpeOOBaHUs HALIMOHAJBHBIX U MEXKAYHAPOJHBIX CTAHIAPTOB B 00JaCTH NpOoQecCuoHaIbHON
JeSITeTbHOCTH
3HaThb [l OCHOBHBIC OMpPCACIICHUA U MMOHATHA METPOJIOTHMICCKHUX HOPM U ITpaBUJI

[J OCHOBHBIE METO]IbI UCCIIEIOBAHUM, UCTIONB3YEMBIX B METAJTYPIHH;
(] mpaBwJia OCHOBHBIX UCCJIEIOBAHM, HA3bIBATh UX TJIaBHBIE
XapaKTepPUCTH-KH,

(] onpeneneHus MpoLeccoB, 3aJI0)KEHHBIX B OCHOBY MCCIIEI0BaHU;




VYmeTb

(] BBIIENATH OCHOBHBIC HAIPABJICHUS UCCIICIOBAHUIA;

[J 06cyxmath criocoObl 3P PEKTUBHOTO PEUICHHS B 00JIACTH METPOJIOTHH;
[] pacrio3HaBaTh 3¢ (HEKTUBHOE pemieHrne OT Hed(PHEKTUBHOTO;

[ MPUMEHSTh METPOJIOTHYECKIE HOPMBI M TPaBmiIa B MPodeccHOHATBHON
JeSITeIbHOCTH; UCTIOIB30BaTh HX HAa MEXUCIUIUIMHAPHOM YPOBHE;

[ mpuoOpeTaTh 3HaHUS B 00IaCTH CTAaHAAPTOB, IPUMEHIIEMBIX B
METaJUTyp-THH;

] KOPPEKTHO BBIPAXkKATh U apTyMEHTUPOBAHO OOOCHOBBIBATH ITOJIOXKCHHS
MPEIMETHOM 00J1aCTH 3HAHMUSI.

Bnanets

[J MpaKTU4YECKMMHU HAaBBIKAMH MCIOJb30BaHUS JIEMEHTOB CTaHIaPTOB HA
JPYTUX JTUCLMIUIMHAX, HA 3aHATUAX B AYJAUTOPUU U HA IPOU3BOACTBEHHOMN
MPaKTHUKE;

(] crmocobamul IEMOHCTPAITUN YMEHUS aHAJTM3UPOBATH CUTYAIUIO B 00JIACTH
HCCJIEIOBAHUI U U3MEPEHHUI;

(] MmeTogaMu U3MEPEHHUI U UCCIEA0BAHUI;

(] HaBBIKAMHU U METOAMKAMHU 000O0IICHHS PE3YIbTaTOB PEIICHHUS, IKCIIEPH
-MEHTAJIbHOM JI€SITEIbHOCTH;

[J crtocobamu OlEeHUBAaHUS 3HAYMMOCTH M MPAKTUYECKON MPUTOTHOCTH
MOJYYEHHBIX PE3YyJIbTATOB;

[] OCHOBHBIMHU METOJaMH UCCIIEI0OBAHUS B 001aCTU METAILITYPTUH,
MPaKTUYE-CKUMHU YMEHHSIMHU U HABBIKAMU UX UCIIOJIb30BaHUS;

[] OCHOBHBIMHU METOZAMH PEIICHHUs 33a]1a4 B 00JACTH METO/I0B aHAIINU3A B
Me-TAJTyPTUH;

[J mpodeccroHaBHBIM SI3BIKOM MPEAMETHOM 00JIaCTH 3HAHUS;

[J crmocoGamu COBEPILIEHCTBOBaHMS MPOPECCUOHANBHBIX 3HAHUM U yMEHUN
MyTeM MCIOJIb30BaHUS BO3MOKHOCTEH MH(POPMAIIMOHHOM Cpeibl.




4. CTpyKTypa, 00bEéM U coep:KaHue TUCHUIIMHBI (MOAYJISA)
OO0mas TpyI0€MKOCTh JUCIUILUIMHBI COCTAaBisieT 3 3a4eTHBIX enuuuil 108 akaa. gacos, B TOM
qyuce:
— KOHTaKkTHas padorta — 37,15 akan. 4acos:
— ayauTopHas — 34 akaj. 4acos;
— BHeaynutopHas — 3,15 akaz. gacos
— caMocTosiTenbHas pabora — 35,15 akan. 4acos;
— MOJTOTOBKA K dK3aMeHy — 35,7 akaj. yaca

dopma aTTecTaluy - SK3aMEH

AynutopHast ) s
o | KoHTaKTHAS pabora E E dopma TEKyIIEero
Pazpen/ tema § (B axaz. acax) E [ Bux . KOHTpOJIA Kox
S 3 ©|camMocToATENBHOH | yCIIeBaeMOCTH U
JTACIUTUTAHBI 5 [ . | koMneTeHK
O [ - 2 £ paboThI MIPOMEKYTOUHOM
Tex. - |UPAKT. [ =\ aTTeCTALUH
3aH. | 3aH. | QO &

1. 1 Pa3zgen: MeToABl OOHApYKEHUS W
KOJINYECTBEHHOTO orpeeNIeHHs
JJIEMEHTOB
1.1 11. Tema: TexHuuueckuit
KOHTPOJIb. Hasnauenne TK-2. TIK-4
TEXHUYECKOTO KOHTPOJISL. 2 2 KoHCIeKT ITposepka HK,-13 '
Opranuzanus CITYKOBI KOHCIIEKTa OHK-é
aHAITUTUYECKOTO KOHTPOJIS
COBPEMEHHOTO MTPOHU3BOJICTBA
1.2 1.2. Tema: Xumuueckue Hu 2 2 KoHCHeKT ITposepka HKHilf;f a
OXMA. Knaccudukaiys METOI0B. KOHCIIEKTOB OHK-é

6
13 13 Tema: Bribop wmerona
aganmsza. OOmas OIeHKa METOIOB
aHanuza.  Buael  TeXHMYECKUX
aHaJIMU30B. ITopor MK-2. TIK-4
YYBCTBHUTEJILHOCTH, MPaBHIbHOCTD, 2 2 Koncrmexkr, CobecenoBanue, HK’-13 '
BOCIPOU3BOUMOCTh. CiydaifHbie U pedepar KOJUIOKBHYM Ol'[K-é
CHUCTEMATHYCCKHUEC TMOTrPpCIIHOCTH.
OCHOBHBIE TIpHEMBI ¥  METOJIBI
psIMOTo KOJIMYECTBCHHOT'O
OTIpeICIICHHSI.
Wroro no pazaeny 6 6
2. 2. Pazmen: XWMHYECKHE METOJbI
aHam3a




IIposepka

Hamucanne odopMIIeHHUS U
2.1 2.1. Tema: I'paBumMeTpuyeCcKuit TEOPETUYECKOTO p
BBITIOJTHEHUS
aHanu3 BBEJICHHS K HaBopaTonHoi
Ocaxnaemasi U TpaBHUMETPUYECKas nabopatopHoOn parop [K-2, TIK-4,
paboThI
(hopMsI aHaIU3UPYEMOTO 2 (4121 6 pabote ITK-13,
IIposepka
KOMIIOHEeHTa. [ paBumeTpruyeckue Pemenne oMaILHe OIIK-8
pacuetsl. TeopeTndyeckue OCHOBBI JIOMAaIIHUX 327124 Ha6on>1 o
BBIZIETICHHS OCA/IKOB U3 PAaCTBOPOB. IMoaroroBka k P
peLIeHuIo 3a1a4
KOJUIOKBHYMY
Konnoksrym
Hanucanue IIposepka
2.2 2.2. Tema: Turpumerpuyeckue POBCP
N TEOPETUYECKOro | odopmieHus u
Meronsl aHanmu3a. CTaHAapTHBIA
BBEJICHHS K BBITIOJTHEHUS
pactBop. Tutpo-Banme. OCHOBHEIE . N
naboparopHoil | J1abopaTOpHOit
MIPUEMBI TUTPUMETPUUECKUX IK-2, TIK-4,
. pabote paboThI
omnpeneneHuid. KuciaoTHo-ocHOBHOE 4 | 4121 6 I1K-13,
Pemenne IIpoBepka
TUTPOBAHUE. . OIIK-8
JIOMAIIIHUX 3a/1a4 JIOMaIlHeH
OKHCINTENHHO-BOCCTAHOBHTEIBHOE
TToaroroBska k paboThI 1O
TUTpOBaHWe.  PacueT  KpHUBBIX
KOJUIOKBUYMY | pelICHHIO 3a/1a4
TUTPOBAHU
Pedepar KomnokBuym
HWroro no pazneny 6 | 8/4U1 12
3. 3. Pasmen: ¢u3UKO-XUMHYECKUE
METO/Ibl aHAIIM32a
Hanucanue IIposepka
TeopeTuueckoro | odopmiueHus u
BBEJICHHS K BBIITOJTHEHHS
3.1 3.1 Tema: DaEKTPOXUMUIECCKUE n N 6 N
METObI AHAI3a nmabopatopHoii | Jaboparoproit | ITK-2, TTK-4,
KommVKOMeTOMs ’ 3 5 5 pabote paboThI TK-13,
AYK DL Pemenue IIposepka OIIK-8
ITorenunomerpusi. e
JOMAIIHUX 3a/1a4 JOMalIHeH
IonroroBka paboTsl o
KOJUTOKBHYMY | pelIeHuro 3amay
Hanucanue IIpoBepka
TeopeTHyeckoro | odopmieHus u
3.2 3.2. Tema: BBEJICHUS K BBITOJIHEHUS
CHeKTpOoCKOIIIecKre METOJIBI nmabopaTopHOit | mabopaTopHoii TK-2. TIK-4
aHanu3a. dotomeTpuueckuil pabore paboThI ; '
2 421 5 MK-13,
aHaJn3. OcCHOBHBIE 3aKOHBI Pemenue Iposepka OIIK-8
cBeronornomenus. 3akoH byrepa - JIOMAITHUX 3a7a4 JIoMaIHei
JlamGepTa — Bepa. Ilogroroska k paboThI 110
KOJUIOKBUYMY | pelICHHIO 3a/1a4
Pedepar KommokBrym
HWroro no pazaeny 5 921 10
4. 4. Pasgen: Kunetuueckne MeETOIBI
aHam3a
4.1 4.1 Tema: OCHOBHBIE IPHEMBI
Koncnekr CobecenoBanue
KMHETUYECKHX METOJOB aHaju3a. Msvaenme 0 Tene [1K-2, TIK-4,
Meron TaHTCHCOB. Meron 5 Jngan . Sammra I1K-13,
(uKcupoBaHHOTO BpeMeHU. MeTon batyp t OIIK-8
. Pegepar pedeparos
(UKCHPOBAHHOW KOHIEHTPAIIUU
Wroro no pazneny 5
5. 5. Pasmen: MeToAsl IOATOTOBKH
IpoObI K aHATIU3Y
. ITposepka
51 5.1 Tema: Otbop -cpenHen oiamgeﬁ [K-2, TIK-4,
POOBI. Mertoabt IIOATOTOBKH 2,15 | Pemenue 3amau A I1K-13,
paboTsl o
MpoOBI K aHATU3Y. OIlK-8
pEeLIeHHIo 3a1a4
Uroro no paspeny 2,15
Uroro 3a cemectp 17 |17/61 35,15 SK3aMeH




Hrtoro no aucumiuinHe

17

17/61

35,15

OK3aMCH

IK-2,11K-
4,I1K-13,0I1K
-8




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

5 O6pazoBaTenbHbIe U HHPOPMAITMOHHBIE TEXHOJIOTHH

[TpoexTrpoBanue 0Oy4eHUs CTPOUTCS HA OCHOBE CIIETYIOLINX IPUHIIUIIOB:

- O0yueHue Ha OCHOBE MHTETPAlLlUU C HAYKOI U MPOU3BOICTBOM.

- IIpodeccnonanbHO-TBOpUYECKast HAPABIEHHOCTh O0yUCHHS.

- OpUEeHTHPOBAHHOCTH O0YUEHUS Ha JINYHOCTb.

-  OpHCHTHPOBAaHHOCThL OOYy4YEHHUS HAa pPAa3BUTHUE OMNBITAa CamMo0Opa30BaTEIBHOMN
JEeSTEIbBHOCTH OYAYyLIEero CreuanucTa.

Uit MOCTMKEHUS IUIAHHUPYEMBIX Ppe3yJbTaToB OOYy4YeHHs, B IUcHMIUIMHE «MeToabl
KOHTPOJISI M aHAJIM3a BELIECTBY UCIIOIb3YIOTCS pa3inuHble 00pa3oBaTeIbHbIe TEXHOIOTHU:

1. Tpaguuuonnele o00pa3oBaTelbHbIE TEXHOJOTUU: WHGOPMALMOHHAS  JICKIIHS,
1ab0opaTOpHbIE 3aHSITHUS.

2. HNHpopManinOHHO-KOMMYHUKAITTOHHBIE o0Opa3oBaTesbHbIC TE€XHOJIOTHH:
nekuus-Buzyanuzanus. Ilpaktuyeckoe 3aHsTHE B (opMe Mpe3eHTAllMU — NPEICTaBICHUE
PE3yIABTATOB C UCIOIB30BAHNEM CHEIIHATH3NPOBAHHBIX TPOTPAMMHEBIX CPE/I.

3. MudopmanroHHO-pa3BUBAIOIINE TEXHOJIOTUHU, HaNpaBlieHHble Ha (OPMHUPOBAHUE
CHCTEMBbl 3HAHWH, 3alIOMHHAHHME W CBOOOIHOE omepupoBaHue UMH. [Ipu camocTosITeIHPHOM
U3YYEHUU JIUTEPATypbl MPUMEHEHHE COBPEMEHHBIX HWH(GOPMALMOHHBIX TEXHOJOTUN 7S
CaMOCTOSITENIFHOTO TIONOJTHEHNUS 3HAHUH, BKITFOYasl HCIIOJIb30BaHUE TEXHUYECKHUX U SJICKTPOHHBIX
cpencTB UH(popMaLuH.

4. JlesTeNpHOCTHBIC MPAKTHKO-OPHEHTUPOBAHHBIE TEXHOJOTHH, HAINpPaBJICHHBIE Ha
dbopMupoBaHue CUCTEMbI TIPOHECCHOHATBHBIX MPAKTUYECKUX YMEHHM MPHU pa30ope KOHKPETHBIX
CUTyallMid, OCHOBAaHHBIX Ha TIPAKTUYECKUX MpPHUMEpax, OOECHEeUNBAIOIINX BO3MOKHOCTh
KauyeCTBEHHO BBIMOJIHATH MPOGECCHOHATBHYIO AEITEIbHOCTD.

5. Pa3BuBaromme mnpoOIEMHO-OPHEHTHPOBAHHBIE TEXHOJOTHH, HAaIlpaBICHHbIE Ha
dopmHupoBaHHE W  pa3BUTHUE NPOOJIEMHOTO0 MBIIUIEHUS, MBICIUTENBHOW aKTUBHOCTH,
CIOCOOHOCTH BHJIETh U (POPMYJIMPOBATH MPOOJIEMBI, BEIOMPATH CMOCOOBI M CPENCTBA ST UX
peteHws.

6. MHTepakTUBHBIE TEXHOJOTUHU: KOJUIEKTUBHOE OOCYKIEHHE KaKOro-iubo CIIOPHOTrO
BOTIPOCA, MPOOJIEMBI, BBISABICHHE MHEHHH B Tpymie. M3nmoxkeHne mpobieM W MX COBMECTHOE
pelleHueE.

7. JIMYHOCTHO-OPUEHTUPOBAHHBIE TEXHOJIOTUH OO0Yy4YeHHs, O0OecreuuBaloIIie B XOJe
y4eOHOro Impolecca y4eT pas3iMyHbIX CHOCOOHOCTEH o0yyaeMbIX, CO37aHHe HEOOXOIMMBIX
YCIIOBHH JUTSI pa3BUTHUS UX MHIUBHIYaJIbHBIX CIIOCOOHOCTEH, pa3BUTHE aKTUBHOCTH JIMYHOCTH B
yuyeObHOM Tmpouecce. JINYHOCTHO-OpUEHTHPOBAHHBIE TEXHOJOTMH OOYYEHMs peau3yloTcs B
pe3ynabpTaTe MHIMBUAYAILHOTO OOIIEHWS TPENOAaBaTeNsi W CTYIEHTa, NPU BBITOTHEHUU H
3aiuTe 1ab0paTOPHBIX paboT.

B xome nmmamoroBoro oOydeHHsI CTYAEHTBI y4arcs KPUTHUYECKH MBICIUTh, PEIIaTh
CJIO’KHBIE MPOOJIEMBbl Ha OCHOBE aHajM3a OOCTOSTENIbCTB M COOTBETCTBYIOLIEH HH(pOpMAIHH,
B3BEIIMBATh aJTbTEPHATUBHBIC MHEHUS, NMPUHUMATh MPOTyMaHHBIE PEIICHUS, YJ4acTBOBATh B
JTUCKYCCHsIX, oOmarbes. [[ns 3Toro Ha 3aHATHSX OpPraHU3yIOTCs IpymnmnoBas paboTa, paboTa ¢
JOKYMEHTaMH U Pa3INYHBIMA UICTOYHUKAMHU HHPOPMALINH.

Peanun3zanus Takoro nojxo/1a OCyIECTBIISETCS CIEAYIOUIMM 00pa3oM:

1. Pacnpenenenne teMm pedeparoB C y4eTOM IOKEITaHUM CTYAEHTOB, TEMAaTUKH HX
HaYYHbIX HHTEPECOB U T.II.

2. TlogroroBka CTyjeHTaMd (OPMBI OTUYETHOCTH CAMOCTOSATEIBHOU paboThl (pedepar-
IpEe3eHTAalMs, OTYET MO BHIIOJHEHHOM J1abopaTopHOi padoTe).

3. OOcyxaeHHe TOATOTOBIEHHOTO OTYeTa IO JIa0OpaTOpHOW paboTe B pPEXKHME
JMCKYCCHH C 3JIEMEHTAMH KOJJIEKTUBHOTO PEILICHHUS TBOPUECKUX 3a/1a4.

Jlns OLleHKH 3HAHUWA PEKOMEHAYETCS MCIOJIb30BaTh PEUTHHTOBYIO CHUCTEMY, KOTOpAas
o0ecreynBaeT TUarHOCTUKY JOCTHKEHHS 00y4aeMbIM 3a/laHHOTO YPOBHSI KOMIIETEHTHOCTH Ha



CTyZeHTa — Ha0paTh MaKCUMAJIbHOE YHCIIO OAJIOB.

6 YueOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4yaroIMXCcst
IIpencrasneno B npuiioxeHu 1.

7 OueHoYHbIE CPeICTBA JIS POBeIeHUs POMEKYTOYHOM aTTecTaluu
[IpencraBieHb! B IPUIOKEHUH 2.

8 YueOHo-MeTOAMYecKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTypa:

1. dusuko-xumudeckue Metoabl ananusza / Bamosa (Komsutoa) B.J., Abecamze JI.T. -
Mockaa :/lamkoB u K, 2018. - 224 c.: ISBN 978-5-394-01751-3 - Tekcr : anekTpoHHbIi. - URL:
https://new.znanium.com/document?id=272164

https://new.znanium.com/read?id=272164

2. Ananuthdeckas XuMUS M (U3MKO-XMMHYECKHE METOAbl aHalIM3a: IInaprajika. —
Mocka : PHUOP. — 176 c. - Teker : omekrponnsii. -  URL:
https://new.znanium.com/catalog/product/61484 8

https://new.znanium.com/read?id=283039

0) JlonostHuTeIbHAS JIUTEPATYpA:

1. Ananutnyeckas xumust : yaeOnuk / H.M. Mosuyan, P.I'. Pomanosa, T.C. ['opOyHoBa [1
ap.]. — M. . UHO®PA-M, 2018. — 394 c¢. — (Bwicmiee oOpa3oBanue: bakamaBpuar). —
www.dx.doi.org/10.12737/12562 .

http://znanium.com/bookread2.php?book=977577

2. Bnacosa, E.I'. AnaymTrueckas XUMHUS: XUMHYECKAE METOBI aHATN3a [ DIEKTPOHHBIN
pe-cypc] : yueOnuk / E.I'. BnacoBa, A.®. XKykos, .. Konocora, K.A. Komaposa ; moj pen.
[Ter-pyxuna O.M., Kysnenosoit JI.b.. — Onektpon. naH. — MockBa @ W3narenbcTBo
"Jlabopatopus 3nanuii", 2017. — 467 c. — Pexxum pocryna: https://e.lanbook.com/book/97407 .
— 3arJ. ¢ ’K-pana.

https://e.lanbook.com/reader/book/97407/#1

3. Ananutndeckas xumusi: YueOuuk / Mosuan H.U., Pomanosa P.I'., T'opoynosa T.C. -
M.:HUL[ UTHOPA-M, 2016. - 394 c.: 60x90 1/16. - (Beicuice obOpa3zoBanue: bakamaBpuar)
(ITeperutér) ISBN 978-5-16-009311-6

http://znanium.com/bookread2.php?book=431581

4. Ananmutrdeckas XuMus. Xpomarorpaduueckie MeTo bl aHanu3a: Y4eoHoe nocooue /
A.U. Kebentsie. - M.: HUL] Uudpa-M; MH.: Hos. 3nanue, 2013. - 206 c.: wi.; 60x90 1/16. -
(Boic-mee oopazoBanwue). (mepemiet) ISBN 978-5-16-006615-8

http://znanium.com/bookread2.php?book=399829

5. CniektpanibHble METOBI aHamu3a: YdyeoHoe mocodue / ITamkosa E.B., Bomocora E.B.,
HMuny-nsa A.H. - M.:CtI'AY - "Arpyc", 2017. - 56 c.: ISBN

http://znanium.com/bookread2.php?book=976630

6. KpeutoBa, C. A. KucnoTHO-OCHOBHOE THUTPOBAaHUE B BOJHBIX PacTBOpax : yuyeOHOe
nocobue / C. A. KpsutoBa, 3. U. Koctuna, U. B. TTonypko ; MI'TY. - [2-e u3a., HOATOT. 110 med.
u3a. 2015 r.]. - Marauroropck : MI'TY, 2017. - 1 snekrpon. ont. muck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2849.pdf&show=dcatalogues/1/1133
271/2849.pdf&view=true  (mata oOpamenus: 04.10.2019). - MakpooObekT. - Tekcr
3JIEKTPOHHBIMN.

7. Maxotkuna, E. C. Kiaccuueckue meronabl ananuza . ydeOHoe mocoduwe / E. C.
Maxotkuna, M. B. llly6una ; MI'TVY. - Marautoropck : MI'TY, 2016. - 1 351eKTpOH. ONT. TUCK
(CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2680.pdf&show=dcatalogues/1/1131



https://new.znanium.com/document?id=272164
https://new.znanium.com/read?id=272164
https://new.znanium.com/catalog/product/61484
https://new.znanium.com/read?id=283039
http://www.dx.doi.org/10.12737/12562
http://znanium.com/bookread2.php?book=977577
https://e.lanbook.com/book/97407
https://e.lanbook.com/reader/book/97407/#1
http://znanium.com/bookread2.php?book=431581
http://znanium.com/bookread2.php?book=399829
http://znanium.com/bookread2.php?book=976630
https://magtu.informsystema.ru/uploader/fileUpload?name=2849.pdf&show=dcatalogues/1/1133271/2849.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2849.pdf&show=dcatalogues/1/1133271/2849.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2680.pdf&show=dcatalogues/1/1131

(mata ooparenus: 04.10.2019). - MakpooOBbeKT. - TEKCT : 3JIEKTPOHHBIH.

B) MeTonuyeckue ykazaHusi:

1. KoHayKTOMETpHUYECKOE U BBICOKOYACTOTHOE THUTPOBAHME: METOJIMYECKHE YKA3aHUS K
BBITMIOJTHEHHIO J1a00paTopHOil paboThl Mo nuciuIuinHe «MeTo bl KOHTPOJIS U aHaJIu3a BEIIECTB)
JUTSL CTYJICHTOB Beex (Gopm oOydenus. Marautoropck: M3n-Bo MarHUTOropck. roc. TexH. yH-Ta
nm. I'.'11. Hocona, 2016. 7c.

2. DuU3MKO-XMMHUYECKHE METOJAbl aHajdu3a: METOJUYECKHUE YKa3aHUs W 3aJaHus IS
CaMOCTOSITeNIbHON paboThl Mo gucHuIuinHe «MeToapl KOHTPOJISI M aHallu3a BEUIECTBY s
CTyIeHTOB Bcex Gopm oOyuenus. Marauroropck: M31-Bo MarHUTOropcK. roc. TEXH. YH-Ta WM.
I''1. Hocoma, 2016.

3. KoMI1ekCOHOMETpUYECKMI METO]] aHAJIM3a: METOIUYECKUE YKa3aHUs K J1a00paToOpHOI
paboTe u 3a/1aHus AJI1 CAMOCTOSITENIbHOM paObOThI MO TUCHUIUINHE

«Anamutnueckas xumusa U OXMA», «MeTonbl KOHTPOJISI M aHalW3a BEIIECTBA» |
Marnutoropck: 'OY BIIO «MI'TVY», 2016. 30 c.

4. TIoTeHIIMOMETPUYECKUIM METOJI aHajIu3a: METOJUYECKUE YKa3aHUs K J1abopaTOpHBIM
pabotam mo aucuuiuinHe «AHamuTHueckas xumus u ®XMAy»; Marauroropck: 'OY BIIO
«MI'TY», 2016.- 17 c.

r) [Iporpammuoe obecneuenue u UaTepuer-pecypcebi:
IIporpammHoe o0ecnieueHue

Haumenoanue [10 Ne norosopa Cpox aeicTBus JIULICH3UN
MS Windows 7
Professional (st 11-1227-18 ot 08.10.2018 11.10.2021
KJ14CCOB)
MS Office 2007 Ne 135 or 17.09.2007 Gecepoaro
Professional
7Zip cB000JTHO pacrpoctpansemoe [10 OECCPOYHO
FAR Manager cB00O0HO pacrpocTtpansemoe [10 OECCPOYHO
Altium Designer
Academic Edition K-113-11 o1 11.04.2011 O6eccpouHo
Cadence OrCAD
Design University K-113-11 01 11.04.2011 0eccpovHO
Edition
Chemcraft Windows  |/1-933-14 ot 17.07.2014 0eccpodHo
QucsQuite Universal
Circult Simulator cB00OTHO pacmpoctpansemoe [10 OeccpovyHO
Business Studio JINel18Y ot 23.10.2007 0OECCPOYHO
I'padux-cTynuo JlaiiT |cBOGOmHO pactipocTpansemoe [10 OeccpovyHO




MS Office Project
Prof 2002( s J-1227-18 ot 08.10.2018 11.10.2021
KJ14CCOB)
MS Office Project
Prof 2003 (s J-1227-18 ot 08.10.2018 11.10.2021
KJ14CCOB)
MS Office Project
Prof 2007 (s J1-1227-18 ot 08.10.2018 11.10.2021
KJ14CCOB)
MS Office Project
Prof 2010(as J1-1227-18 ot 08.10.2018 11.10.2021
KJ14CCOB)
MS Office Project
Prof 2013 (s J-1227-18 ot 08.10.2018 11.10.2021
KJ14CCOB)
NetEmul cB0001HO pacnpocTtpansemoe [10 0OECCpPOYHO
BupryansHslii
CTCH/]I CUCTEMBI
ABTOMATIHCECKOTO oy neremctro Ne2013612340 Gecepouro
yIpaBJICHUS
TEXHOJOTHYCCKUM
napamMeTpoM

IIpodeccuonanbHbie 6a3bl JAHHBIX H HH(POPMAIHOHHBIE CIPABOYHbIE CHCTEMbI

HaszBanue kypca Cchbuika

HanmonansHas WH(POPMALMOHHO-aHAIUTHYECKAS URL:
cuctema — Poccuiickuii HHIEKC HAYYHOTO [IUTUPOBAHUS https://elibrary.ru/proiect risc.asp
(PUHID)
ITouckoBast cucrema Axamemuss Google (Google URL: https://scholar.qoogle.ru/
Scholar)
WNudopmanmonnas cuctema - EnquHoe okHO AocTyma K URL: http://window.edu.ru/
HHGOPMAIMOHHELIM pecypcaM
®denepaibHOE rOCyIapCTBEHHOE OFOJDKETHOE
yapexaenne «DenepanbHblii nHCTHTYT mpomsinuerHoi|URL: http://www1.fips.ru/
COOCTBEHHOCTH

9 MaTepuaJibHO-TeXHHYeCKOe 00ecredeHrue TUCIIUNIHHBI (MOTYJIs1)

MaTepI/IaJ'II)HO-TGXHI/ILICCKOG o0OecrieueHue JUCIHUIIIIMHBI BKJIIFOYACT:
VYueOHbIe ayauTopun Ijid NpOBCACHUS 3aHATHH JIEKITHUOHHOI'O TPIMy.]'ILTPIMeIIPIﬁHBIe
CpcACTBA XpaHCHU, I[ICpEaAavIU U IPCACTABICHUA I/IH(I)OpMaLII/II/I.Ha. OCHaIJ_[CHI/IeI

[Tpunoxenue 1


https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/

6 YueOHO-MeTOAHYECKOe o0ecneyeHrne cCaMOCTOATEIbHOI padoThl 00y4aloIUXCH

[To nucrumuinae «MeTo/Ibl KOHTPOJISl M aHaJIN3a BEIIECTBY MPeyCMOTpEeHa ayTuTOpHAas U
BHEAYJIMTOPHAsl CAaMOCTOsITeNIbHAsA paboTa 00yJaromuxcsl.

AynuropHas caMOoCTOsITeNIbHAsE paboTa CTyI€HTOB IPEIIIOoJaraeT peieHne KOHTPOJIbHbIX
3a]a4 Ha JJa0OpATOPHBIX 3aHATUAX (MHAUBUAYAIbHbBIC UCCIEIOBAHUS IIPU BHIIOJHEHUH
1a00paToOpHOI pabOThI).

IIpumepHBbIe BONPOCHI K KOJJIOKBUYMAM
Tumpumempuueckuii ananus. Kucnomno-ocnoenoe mumpoganue

Tutpumerpuueckuii ananus. CylHOCTh METOA.

2. KonneHnrpauus pacCTBOPOB: MOJISIpHAs, MOJIIPHAS. KOHIICHTPALIUS SKBUBAJICHTA
(HOPMaJIbHOCTD), TUTP, TUTP I10 ONPEAETIIEMOMY BEIIECTBY.

3. TutpanT, THTpOBaHWE, TOYKA OSKBHBaJCHTHOCTH. CTaHAAPTHBIE W CTAaHAAPTH30BAHHBIC
pacTtBOpbl. DHUKCaHAIL.

4. MeTtoapl THTpUMETpHUYECKOTO aHanu3a. Kiaccudukanus MeTomoB:

v/ 10 THILy IPOTEKAEMBIX PEaKInil (KHCIOTHO-OCHOBHOE,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHOE, KOMINIEKCOHOMETPUUYECKOE, OCAIUTEIBHOE).
v’ 110 crtoco0y TUTPOBAHUS: TIPAMOE, 0OPAaTHOE, THTPOBAHUE 3aMECTHTEIS

5. Kpusble TUTpOBaHMS B KUCIIOTHO-OCHOBHOM METO/i€. B Kakux KoopanHaTax CTpOsT, TOUKa
SKBUBAJIEHTHOCTHU, CKa4OK TUTpoBaHus. Pacuer pH.

6. MuamkaTtopsl KUCIOTHO-OCHOBHOTO TUTPOBaHMA. BrIOOp HHAMKATOPOB. HAMKATOpHBIE
norpemHocTi. O053aTENbHO JIM COBMAICHUE TOYKU TUTPOBAHUS U KOHEYHON TOUYKU
TUTPOBaHUA?

7. TutpoBaHHe MHOTOOCHOBHBIX KHUCJIOT M1 MHOTOKHCIIOTHBIX OCHOBaHUMN

8. Cranmaprusanus pactsopa HCI mo tetpabopary natpus (Na2B207 * 10 H20)

9.

1

=

Omnpenenenue conepkaHus LIEIIOYU B PaCTBOPE.
0. Onpenenenue cofepKaHus IIEI0UYM U KapOOHATa HATPUS IPU COBMECTHOM

IPUCYTCTBUH B PacTBOpE.
11. Onpenenenue conepxanus kKapOoHaTa U THIpOKapOOHaTa HATPUS IpU
COBMCCTHOM IPUCYTCTBHUU B paCTBOPC.

Tumpufnempultecxuﬁ ananui. OKucaumenabHo-60CCMAHOBUMENbHOE mumpoeanue

1. OKuCIUTETHbHO-BOCCTAHOBUTENbHOE TUTpOBaHHE. OCOOCHHOCTH  peaklMil OKHCIICHUS
-BOCCTAHOBJIEHUS. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIM MOTEHLMAN., €r0 3aBUCHUMOCTb OT
MPUPOJLl OKHUCIHUTENIS U BOCCTAHOBHUTEINS, TEMMEPATYpPbl, KHUCIOTHOCTH Cpelbl. YpaBHEHUE
Hepucra. Onpenenenne HanpaBieHUs peakliMii  OKUCIEHHUSI-BOCCTAHOBIICHUSI.

2. TpebGoBaHusi K OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIM pEAaKIMSIM, HCIOJIb3yEMbIM B
TUTPUMETPUUECKOM aHanu3e. MeToAbl OKHCIUTEIbHO-BOCCTAHOBUTEIBHOIO TUTPOBAHUSA B
XUMHUYECKOM aHayin3e. TUTPaHTHI.

3. KpuBast tutpoBanus. CKadoK TUTPOBAHUSA, €r0 3aBUCHUMOCTb OT PA3JIMYHBIX (DaKTOPOB.
TuTpoBaHue cMeceil OKUCIUTENeH (BOCCTAHOBUTENCH ).

4. OKUCIUTENBHO-BOCCTAHOBUTEIbHbBIE HHAUKATOPHL. TpeOoBaHUs K HHAUKATOPAM.

5. besunaukaropHoe tTutpoBaHue. CyniHOCTh METOJa IepMaHranaroMerpun. Kakue Bemectsa
MOJKHO ONpPEIENINTh METOIOM NepMaHraHatoMerpuu? Kak omnpeznensercss KOHEL TUTPOBAHUS B
MepMaHraHATOMETPUU?

6. Omnpenenenue BOCCTAaHOBUTEJEH B NepMaHraHaTOMETPUH — METOJIE
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHOIO THUTPOBAHUA. Y CTAaHOBJIEHWE KOHLEHTPAaLlMM pacTBOpa



KMnOs mo wucxoguomy BemectBy - pactBopy (NH)sC20s. Onpenpenenue Toukn
9KBHUBAJIEHTHOCTH.

7. Kakue BemiecTBa (OKUCIUTENN UM BOCCTAHOBUTENM) U C KAKUMU 3HAUEHUSIMU CTaHJAPTHOTO
3JIEKTPOHOTO MOTEHIMANA MOKHO ONpenesaTh npsambiM TutpoBanreMm KMnO4? (¢ mnos” mn?*
= 1,51 B). Onpexnenenue xene3a (2) B conu Mopa .

QDu3suxo-xumuueckue memoowvt ananuia. PomomempuuecKuit aHaIu3
1. OcHoBHOM 3aK0H cBeTonoriomenus byrepa — JlamGepra — bepa.
2. Yro Takoe (IponycKaHue) ONTUYECKAs TUIOTHOCTh?
3. Yro xapakTepu3yeT MOJSPHBIA KO3 PHUITUEHT OTI0MmEeHUS?
4. Kakue BemiecTBa MOKHO ONPEACTUTh OTOMETPUICCKIM METOI0M?
5. KakoBa TouHoCTh onpeenenus GoToMeTpHuYeCKUM METO10M?
6. DIEKTPOHHBIE CIEKTpPHI MOMIoNeHus. BriOop omrtumanbHOM (pabodeii) MJIMHBI BOJHBI IS
U3MEPEHUS CBETOIOTJIONICHHS pacTBOPA.
7. CriocoObl onpesieNieHusl KOHLIEHTPALUY BEIIeCTBA B MPAKTUKE (POTOMETPUUECKUX U3MEPECHHIA:

METOJI TPalyHpOBaHHOTO TpaduKa, METo 100aBOK. JI0CTOMHCTBA M HEAOCTATKH KaXKIOTO U3 HUX.
IIpumepHblie TeMbl pedepaToB N0 AUCHHUILINHE

1. CnexkTpocKkonMuYecKue METOJbl aHAIUTHUYECKOTO KOHTPOJIA (METOAbl MOJIEKYISIPHOMI

CHEKTPOCKOIIUU, METOJbl aTOMHOM U $JI€PHOM CIEKTPOCKONHHU, AHAIUTUYECKUN KOHTPOJIb

METaJUIypruyecKoro ChIpbsi)

2. DIeKTpOXMMUYECKHE METOJbl AHAIUTUYECKOTO KOHTPOJS (METO/bl, OCHOBaHHbIE Ha

3JIEKTPOJIM3€E, BOJIBTAMIIEPOMETPUUECKUE METOAbl aHAJIN3a, MOTEHUHMOMETPUYECKUN aHau3,

AHAJIUTUYECKUI KOHTPOJIb ChIPbsl IPU MPOU3BOJCTBE [IUHKA, CBUHIIA U HUKES)

3. Xpomarorpaduueckuii aHanu3 (OCHOBHBIE BUIBI Xpomarorpaduu, OCHOBBI Xpomarorpadud,

U3MEpeHHe KOHILIEHTpallMM TMpd TOMOIIM  XpoMaTorpauueckoro MeTroja, o00yacTu

MCIIOJIb30BaHUs PA3IMYHBIX BUA0B XpomaTorpadun)

4. Xpomatorpaduueckue MeTo/Ipl aHaln3a. I'a3oBas xpomarorpadus (OCHOBHbIE y3J1bl TPUOOPOB,

KAueCTBEHHBIM W KOJWYECTBEHHBIN aHaNMM3). AHAIM3 3arpsS3HEHUI BO3ayXa METOJOM Tra30BOMH

xpomarorpadpuu. Unentudukanus npumeceid. TOKCHUHBIE BELIECTBA, anpe/esieMble METOJOM

ra3oBoil xpomarorpaduu

5. AHanM3 3arps3HeHHMi BO3JlyXa METOJIOM TOHKOCIOMHOM Xpomarorpaduu (KodpUIMEHT

pacripesie/ieHUs] KOMIIOHEHTOB M METOJIbl €ro OmnpejeieHns B TOHKOCIOHHON Xxpomarorpaduu;

0COOEHHOCTH aHaJIM3a 3arpsi3HEHUH BO3/1yXa METOJIOM TOHKOCIIOMHON XpoMarorpadun)

6. BonpramnepomeTpuyeckue METOAbl B AHAJUTHYECKOW XHUMHUHU (ammaparypa M TEXHHKa

BBITMIOJTHEHUSI aHAIN3a, 00JIaCTH MPUMEHEHUS)

7. AGcopOIIMOHHAs CTIEKTPOCKOIHSI (CYIIIHOCTh METOa, 00JIaCTh M TPAHUIIBI IPUMEHEHHS )

8. MouekynsipHO-aOCOPOLIMOHHBIM  aHau3  (MPOMCXOXKIEHHUE MOJIEKYJSPHBIX  CHEKTPOB

MOTJIOUIEHMS; KOJIMYECTBEHHBIE METO/IbI, CBSI3aHHBIE C TIOTJIOIICHUEM CBETA)

9. Ilorenmomerpuyeckuit ananus. OOImIas XapakTepUCTHUKAa METOAA, BOZMOKHOCTH U 00JacTu

IIPUMEHEHHNS TOTEHIIUOMETPUIECKOTO TUTPOBAHHUS.

10.®oToMeTprYeCKU  aHAIW3: 3aJayd M METOAbl  (POTOMETPHUYECKOTO  aHaJIN3a,

YYBCTBUTEJIHHOCTb U TOYHOCTH (DOTOMETPUUECKOTO METOA.

11. OMUCCHOHHBIN CHEKTPaIbHBIM aHAIM3: aTOMHAsl CHEKTPOCKONUS, BOSHUKHOBEHHE CIIEKTPA,

AIIEKTPOHHBIE TMepexoabl B aromax. [loHsATue O cHekTpaibHbIX JUHUSAX. OCHOBHBIE Y3JIbI

CHEKTpaNbHbIX MnpuOopoB VICTOUHMKM CBeTa: IulaMsi, OJJIEKTpUYECKas Jyra, HCKpa.

TemnepaTypHbI€ yCIIOBUS B HUX.

12.ATOMHBIE CIIEKTpaJbHBIE METOJbl aHAJIW3a: IUIaMEeHHas (HoToMeTpus (MPUHIMII JEHCTBUS,

BO3MOXXHOCTH, TPEUMYIIECTBA U HEJOCTATKH IJIaAMEHHON (POTOMETPHH)



13.BoicokoyactotHoe TtutpoBanue (BUT): oOmume monokeHus TEOPHUH BBICOKOYACTOTHOTO
TUTPOBaHUSA, PU3NIECKUE OCHOBBI U TOrpemHocty merona BUT.

14. BricokodpdeKkTHBHAS KHUIKOCTHAs XpoMaTorpadusi: OCHOBHbIE MPHHLUIBI METO/a,
anmaparypa, XoJl paboThl IIPU XpoOMaTOrpapuuIecKoM aHAIIN3e

15. KonebarenbHasi CIEKTPOCKONHS: OCHOBBI TeOpuHM WHGpakpacHoi cnekrpockornun (UK —
CIEKTPOCKOIUM), IPOUCXOXKJIEHHE U 00JacTH MH(PAKPACHBIX CHEKTPOB, alraparypa U METOAbI
U3y4eHHs HH(PaKpacHBIX CHEKTPOB, IOArOTOBKA 00pa3iia /Ui aHaIu3a

IIpumep UTOroBoOIi KOHTPOJIBLHOM PAdOTHI MO JUCHHUILIUHE
1. Paccumraiite, kakyio HaBecky Oypsl Naz2B4O7 - 10H20 HyxHO B35Th, 4TOOBI Ha €€ TUTPOBAHUE
U3pacxoJ0BaTh 22 MJI pacTBOpa COISTHON KUCIOoThI ¢ TUTpoM 1o CaO 0,00400 r/m.
2. Ilpu ananu3e nropanroMuHa B3sud HaBecky mMaccoi 1,0 1. ITocne cooTBeTcTBYIOMIEH 00paboTKN
OBLIT IMOTYYEH 0CallOK, BecoBas popma koroporo MnzO4 mmerna maccy

0,005r. Berunciure MaccoByro JOJII0  MapraHiia B aHAJIM3UPYEMOM o0pasLe.

3. PaccuwnTaiiTe IOTEHIMAT B TOUKE YKBHBAICHTHOCTH M CKauoK 1% mpu TutpoBanmu ([H] =0,1
MoJIb/T) 10 Mo
0,1 H pacteopa Mn?** 0,1H pacteopom Cr.07 .

4. Hapecky cramu 0,2000 r pactBopmiu, oobeM jgoBeau 10 50,0 cm®. B 1Be MepHbIE KONOHI
BMecTUMOCTBIO 25,0 cM® momectumu anuksothl mo 10,0 cm® sToro pacTsopa, B 0HY M3 HHX
n00aBUIIM CTaHAAPTHBIN pacTBOp, coaepkamuid 0,20 Mr TMTaHa, 3aTeM B 00e KoJIObI 100aBUIN
H202 n H3PO4 u paz6asunu 10 Metku. Onpenenuts MacCOBYIO J0JII0 TUTaHA B CTAJIM, €CIH pU
U3MEPEHUH OINTHYECKOM MIOTHOCTH PACTBOPOB IMOJIyYEHBI cilenyrole pe3yaprartsl: Ax= 0,11;
Ax+er=0,16.

IIpumep nomamHeit padoTsl Mo Teme:
Xumuuyeckue MeToAbl anaau3a. [ paBuMeTpuyeckuii anaaus
3aoaua 1.
Kakyro HaBecKy aHanm3MpyeMoro BeniecTsa B ... ¢ MaccoBol 1oi1eil KOMIIOHEHTa A ..., paBHOU
W(A)..., He0OX0AUMO B3ATh AJIS TPAaBUMETPUUYECKOTO aHAJIM3a 4YTOObI Macca BeCOBOM (hOpMbI
ocajka X ... Obla paBHa m(Xx)...?
3aoaua 2.
[Tpu anmanmuze BemiecTBa B... B3stmu HaBecky Maccoit m(B) = ... . [locie cooTBeTcTByMOIIEH
00paboTku OBII MOJY4YEeH Ocalok, BecoBas (hopma kotoporo X ... mmena mMaccy m(X) =.. .
BrrancnuTe MaccoByro 10110 BelecTBa Y ... B aHAIM3UPYEMOM 00pasIie.

IIpumep nomamHeii padoThl MO Teme:
Turpumerpudeckunii anaan3. KucjioTrHo-ocCHOBHOe TUTpPOBaHHE
1. BeruncauTe MOJISIpHBIE MacChl SKBUBAJIEHTOB KUCIIOTHI, OCHOBAHHUS U COJIU B
CIENYIOLIEH peaKLu:
Ca(OH); + HCI = CaOHCI + H,0
2. 13 0,500 r kap6onara Hatpus npurotoBuin 100 mi pactBopa. Onpe-aeauTe MOJISIPHYIO
KOHIEHTPALUIO, MOJIIPHYIO KOHIIEHTPALIMIO SKBUBAJIEHTA U TUTP KapOOHATa HATPUs 110
XJIOPOBOJIOPOY.
3. Ha tutpoBaHue pactBopa, coaepsxamiero 3,1580 r TeXHUYECKOro ru-IpoKcuaa KajlbIus,
M3pacxoioBaHo 27,45 Mi1 pacTBOpa COJISTHOM KMCJIOTBI C TUTPOM 10 TT0 THAPOKCUIY KaJbIIHs
0,07862 r/mi1. Beruucinnte MacCoBYIO O-JTIO THIPOKCH 1A KaJIbIUs B 00pasiie.



4. Paccuwmraiite, kakoit 006EéM 0,4H pacTBOpa cepHOIl KUCTOTHI HAJO TOOABUTH K HABECKE
0,3428 r docdara HaTpus, 4TOOBI HA OOPATHOE TUTPOBAHUE U3OBITKA KHCIOTHI MOTPEOOBAIOCH
24,2 mn 0,23H pacTBOpa ruipoKcuaa Kaus.

5. Paccuntaiite pH pactBopa, oiny4eHHOro npu TuTpoBanuu, koraa k 20 mu 0,1H pactBopa
yKCycHOM KucnoTel npuwinto 18 mia 0,1H pactBopa ruapokcua HaTpusl.

MuHHCTEpCTBO HAyKH U BbICIIero oOpazoBanus Poccuiickoit denepanun
denepanbHOE rocyIapcTBEHHOE O10/KETHOE 00Pa30BaTEIbHOE YUPEKICHUE
BbICILIEr0 00pa3oBaHUs
«MarsuToropckuii rocy1apCTBEHHbIA TeXHUUECKUM yHuBepcuteT um. I'.1. HocoBa»
YTBEPXIAIO:

3aB. xadenpoii

IIpumep 3K3aMeHAMOHHOIO OHJIETA
Hamnpasnenue noarorosku 22.03.02 «Metamnyprus»

[Tpodune «MeTanmyprusi 4epHbIX METAJIIOBY

Kadpeapa M u XT

JucuuniamHa MeToabl KOHTPOJIS U aHAJIW3a BEIIECTB
Yacos o I'OC BO - uac.

DK3aMeHaTop: K.T.H., goneHT kadg. M u XT Maxorkuna E.C.

1. Texunueckuit aHanu3. MeTo bl TEXHUYECKOTO aHaIn3a. AHATMTUYECKUM CUTHAIL.

2.®oTtoMeTpuueckuil aHanu3. MeToabl ompeneraeHus KOHLEHTpalUd BEIIecTBa B
OKpAIIeHHBIX pacTBOpax. MeTo rpaAyupoBOYHOIO Ipaduka.

3. Beruucnurte mMaccoByro 100 MHANGDGEPEHTHBIX MpuMeceil B 00pasiie TEXHUYECKON
a30THOW KuCIOThI, ecin Hasecka ee 1,0000 r orrurpoBana 25,00 wmu pacTBopa
ruapokcuaa kanus ¢ tutpom  0,01120 r/mu.

Maxorkuua E.C.




IIpunoxenne 2

7 OIIeHO‘IHBIe cpeacrea AJisi MIPpOBECACHUSA l'[pOMQ)KyTO‘lHOﬁ arrecranmuu

HpOMGJnyWlO‘IHa}Z ammecmayust umeem yejlbro onpedeﬂumb cmenenb 00CMUINCEH U 3anlaHupoOBaArHbIX pe3ylbmamoe 06y'-l€Hu}Z no Oucuunﬂuﬂe

(MOOYII0) 3a cemecmp u NPOBOOUMCSL 8 (hopMe IK3AMEHA.

Hannwiii pazoen cocmoum ux 08yxX nyHKmMo8:

a) [Inanupyemoie pesynrbmamol 00y4eHUs U OYeHOYHblEe CPeOCMEad 01 NPOBEOEHUs NPOMEICYMOYHOL ammecmayuiu.

0) Ilopsi0ok nposedenuss npomexcymouHo ammecmayuu, NoKasameau U Kpumepuu oyeHUuSaHus.

a) Ilnanupyembie pe3yabTaThl 00y4eHHsI M OLICHOYHbIC CPEeACTBA VI IPOBEJCHUS MPOMEKYTOYHON aTTeCTAIINM:

CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemble pe3yabTaThl 00yUeHHs

OneHouHble CpeacTBa

OIIK - 8 -

CNIOCOOHOCTBIO CJIeAoBaTb METPOJOTHYCCKUM HOpMaM U NIpaBuJjaM, BbIIMOJIHATD TpeﬁoBaHl/lﬂ HAIIMOHAJBHBIX U MEKIAYHAPOAHBIX

CTAHJAAPTOB B 00J1acTH NPO(ecCHOHAILHON NeATeJbHOCTH

3HaTh

— OCHOBHBIE OIPEJIEIICHNS U TTOHATHS
METPOJIOTUYECKUX HOPM U IIPABUIL,

— OCHOBHBIC METOJIBI HCCIICIOBAaHHUH,
WCIIOJIb3YEMbIX B METAJUTYprHUU;

— IpaBuUJa OCHOBHBIX UCCJIENOBAHUM,
Ha3bIBaTh UX I'JIaBHBIE XapaKTEPHUCTUKH;

— ONpEIETIEHUs NPOLIECCOB, 3AI0KEHHBIX B

1. MCTpOJ]OFI/I}I KaK HayKa, pa3acyibl MCTPOJIOTHUH.

2. ObecrieueHue eIMHCTBA M3MEPEHUH, YCIOBUS OOECHEeUeHHs  €JUHCTBA HU3MEpEHUil,
rocyJIapCTBEHHAs CUCTeMa 00ecleYeHusl €IMHCTBA U3MEPEHUH.

3.Merposorudyeckoe  oOecredeHne,  [EJIM  METPOJOTHYECKOro  obecredeHus,




CtpyKTypHBII
JJIEMEHT

KOMIICTCHI U

[Tnanupyemsble pe3ynbTaThl 00ydeHHUs

O1eHOYHEIE cpe€acTBa

OCHOBY UCCJICIOBAHUM;

MCTPOJIOTHYECKOC obecneyeHue KU3HEHHOIO OUKJIa MeTaHHprHHCCKOﬁ IMPOAYKIIHNH.

4, MeTponoquecxoe O66CHC‘ICHI/IC, e MCETPOJOTrHYCCKOro 06ecnequI/I;1, OCHOBBI
MCTPOJIOTHYCCKOI'O obecreyeHus..

5. l'ocypapcTBeHHBINM METPOIIOTHYECKUNA HA30D.

6. Merponoruyeckie CiayXObl W OpTraHU3alH, TOCYJApCTBEHHAsS METPOJIOTHYECKast
ciyxoa.

7. Metposiornueckas 3KCIepTu3a JOKyMEHTaUH.

8. IloBepka cpencTB u3MepeHuil.

9.AxkpeauTanysi MeTPOJIOTHUYECKUX CIYK0 Ha MPaBO MOBEPKH CPEJICTB U3MEPEHU.
10. Merosbl NOBEPKU CPEJICTB U3MEPEHUIA.

11. KanuOpoBka cpencts usmepenuil. Poccuiickas cuctema KaTuOpOBKH.

Cucrema BocmpousBenenus enunun ®B u mepegaua ux pasmepa. OTalOHBI, BHJIBI
JTAJIOHOB.

12. ®usnueckas BenuurHa U ee usmepenue. Pazmep u pasmepnocts OB.
13.11Ikanel H3MEpEHUH.

14. lorpeumnoctu nu3mepenuit. [lorpemrnoct CU. Knaccupukanuss morpenHocTen.




CtpyKTypHBII

JJIEMEHT [Tnanupyemsble pe3yabTaThl 00yUeHHUs OueHouHbIE CpeCcTBa
KOMIIETEHIH
15. Metponoruueckas arrectanus CH 1 ucnbpITaTeIbHOTO 000pYI0BaHHMS.
Mertposoruueckue xapakrepucTukid. HopmupoBaHue METpOIOrHueCKUX XapaKTepUCTHK.
16.Kpurepuu kauectBa u3MepeHuH.
17. I3mepenue u ero ocHoBHbIE onepanuu. Kiaccupukanus nsmepeHui.
U/1bl, IPUHLUIIBI, METOJIbl U3MEPEHUH.
18. MeToIMKY BBIMOJHEHUS U3MEPEHUN.
19.Cucremsbl equHUI] PU3NIECKUX BEIHUMH.
20. HopmaTtuBHBIE JOKYMEHTHI B 00J1aCTH METPOJIOTHH.
YMeTh — BBJIETATH  OCHOBHBIC  HalpaBJICHUS IlepedyeHb TeCTOBBIX 3a]aHUM

MCCJIEJOBAHN; 1. OnuH QyHT paBeH:

— o0cyxnaarb crnocoObl  3()PEeKTUBHOTO

pelieHus B 00JacTh METPOJIOTUH; A)232,432T.

— pacro3HaBaTh Y3PPEKTUBHOE PELICHUE OT

. b) 585,122 r.

HEed(PPEKTUBHOTO;

~ TIPHMEHSTb METPOJNOTHYIECKHE HOPMBI H B) 453,592 1.

npaBuia B npodecCuoHaATBHOM

ACATCIIBHOCTH,  HCHOJB30BATE  UX  HA|) (QcHoBHOMN eMHUIIENH H3MEPEHNUS TEMIIEPATYPHI SBISETCS:

MEXIUCIATUTHHAPHOM YPOBHE;

— mnpuoOperath  3HaHUS B 00JacTH A) Kenbun

CTaHJApTOB, IPUMEHSAEMBIX B METaJUIyPrUH;




CtpyKTypHBII
JJIEMEHT

KOMIICTCHI U

[Tnanupyemsble pe3ynbTaThl 00ydeHHUs

O1eHOYHEIE cpe€acTBa

— KOPPEKTHO BBIpaXKaTh u
apryMEHTHUPOBAHO 000CHOBBIBATh
MOJIO’KEHUS TPEIMETHOM 00JIaCTH 3HAHMSL.

b) Lenscuit
B) ®apenreiit
3. OnuH a10MM paBeH:
A) 3,281 cwm.
b) 2,539 cm.
B) 6,452 cm.

4. Kakas U3 nepevrCIICHHBIX €IMHUI] HE SBISICTCS €AMHUIIECH (U3HMUECKON BEITMYNHBI
cucrteMmsl CU:

A) metp
b) xunorpamm
B) munyta

IlepeyeHb TeCTOBBIX 3aJaHUI
Bapnanr 1

1. IIpenmer, 3agaun U GYHKIIUN METPOJIOTHH.

2. MexmnoBepouHble MHTEPBaJIbI. [loBEpOUHBIE CXEMBI.

3. AKKpeauTamysi METPOJOTHUYECKHX CIYXO FOPUAMYECKHX JIMII Ha IPaBO IMOBEPKU
CPENCTB U3MEPEHUN.

Bapuanr 2




CtpyKTypHBII

3JIEMEHT [Tnanupyemble pe3yabTaTbl 00yueHHUs OneHouHbIe CpeacTBa
KOMIIETEHIH
1. EnuHCTBO M3MEpEeHHi, ABa yCIOBUS 00ECIIEYeHHUS €AMHCTBA M3MEPEHHIA.
2. MeTo bl OBEPKH.
3. KamubpoBka cpencTB H3MEepeHHH.
Bapuant 3
1. Merponoruyeckoe obecredeHre, OCHOBBI U 1€ METPOJIIOTHYECKOI0 00eCTIeYEeHHU .
2. Mertposnoruueckue ciaykO0bl 1 OpraHu3aIiHy.
3. TloBepka cpenctB nu3aMepenuii. Bumasr moBepok.
Bmagets

Oxapaxmepuzosams cmanoapmHule 00pasyvl 0 CHEKMPAIbHO20 AHANU3A
JHcene30HUKenNe8020 Cnasa. Yxazamo , 0ns ue2o onu npumensaiomces. 4em omauuaromes om
aunanusupyemuvlx npob. B kaxom eude svinycxkaromcs.

IIK — 2 — cnnoco0HOCTHI0 BLIOMPATHh MeTObI HCCJIE0BAHNS; IVIAHMPOBATH M MPOBOIUTH HEOOXOANMBIE IKCIIEPMMEHThI, HHTEePIPeTHPOBATH




CtpyKTypHBII
JJIEMEHT [Tnanupyemsble pe3yabTaThl 00yUeHHUs OueHouHbIE CpeCcTBa
KOMIIETEHIH

Pe3yJabTaThbl H A€J1ATh BBIBO/bI

3HaThb -OCHOBHBIC MCTOJbI KOHTPOJIA U aHaJIN3ad HepequL TCOPCTUUICCKHUX BOIIPOCOB K 3K3aMCHY:
BCIICCTB, IPUMCHSACMBIC B MCTAJUTYPI'UH, 1. TexHUYECKUH aHAIU3. MeToapl TEXHUYECKOTO aHallu3a. AHanuTHYECKHI CHUTHAJI.

2. Knaccudukanus GU3NKO-XUMUIECKIX METOJIOB aHATN3a. DICKTPOXUMHUYECKUE METOIBI

_ | anamu3a
XapaKTEPU3YIOIIHE MCTO/IbI HCCIICIOBAHMIL, | 3

-~OCHOBHBLIC OIIPCACIICHUA U IIOHATHUA,

Knaccudukanus Gpu3MKo-XMMUYECKIX METOJIOB aHAIN3a. DIEKTPOXUMHUYECKHE

- OCHOBHBIE 3aKOHbI, JISHKAIIHE B OCHOBE MeTo/ bl aHanu3a. CrHeKTpajbHble METO/Ibl AaHATN3a

METOJIOB HCCIIEI0BAHMIA; 4. Knaccudukamus DXMA. Xpomartorpapudeckue METObI aHATU3a

5. Kimaccudukanms ®XMA. Pagpomerpruyeckue METOAbI aHATIN3a

6. Kimaccugpukanus ®XMA. Macc-crieKTpoMeTprUdecKre METOIbI aHaIN3a

7. OOmias onieHKa MeTo10B aHaiu3a. [lopor uyBcTBUTENBHOCTH. BOCTIpOn3BOIMMOCTD.
IIpaBUIBHOCTS.

8. O6mras olleHKa METOIOB aHau3a. ToYHOCTh. Buibl morpemnocren

9. OcHoBHbIE NpUEMBI, ncnosib3yeMble B DXMA. MeTo1bl IpSMOro KOJINYECTBEHHOTO
onpezaeneHusi. Meroa rpagynpoBo4yHoro rpaduka. OrpaHuyeHs] IPUMEHEHUS

10. Meroab! NpAMOro KOJIMYECTBEHHOTO onpeeneHus. Meros 100aBOK U METOJ
MOJISIPHOT'O CBOMCTBA

11. Metoas! TuTpoBanusi. KpuBblie TUTpOBaHUS: HHTETpaiibHast, AuddepeHnnanbHas
12. Meroab! TUTpOBaHUS: KpUBasi TATPOBAHMUSI, CTENIEHb OTTUTPOBAHHOCTH, TOUKA
HKBUBAJICHTHOCTH, CKAYOK TUTPOBAHUs, KDYTU3HA KPUBOW TUTPOBAHUS

13. Buabpl TeEXHHYECKUX aHAITHN30B

14. XuMuueckre METOIbl aHANIn3a. AHATUTHYECKUE peakiuu (00Iie, YaCTHHIE)

15. Tutpumerpuueckuil anann3. CTaHIapTHBINA pacTBOp. Touka SKBUBAIECHTHOCTH

16. Turpumerpudeckuii ananu3. TpeboBaHUS K peakusM TUTPUMETPUUECKUX METO/I0B.




CtpyKTypHBII
JJIEMEHT

KOMIICTCHI U

[Tnanupyemsble pe3ynbTaThl 00ydeHHUs

O1eHOYHEIE cpe€acTBa

CranpapTHbIE pacTBOPHL: IEPBUYHbBIE, BTOPUYHBIE.

17. OcHOBHBIE CIOCOOBI TUTPUMETPUIECKUX OIPEACIICHHH (IIpsMoe, o0paTHoeE,
TUTPOBAHUE 3aMECTUTEIS)

18. Turpumerpuyeckuil anaan3. 3aKOH IKBUBAJICHTOB. DKBUBaJIEHTHI. MoJisipHas Macca
HKBHMBAJICHTA

19. OcHOBHBIE METO/IbI TUTPUMETPUUYECKOTO AHATIN3A
(OKMCITUTENIBHO-BOCCTAHOBUTEIBHBIN, KUCIOTHO-OCHOBHBIN U JIp.)

20. KucnoTHO-0CHOBHOE TUTPOBAaHUE. THUIIBI KPUBBIX HEUTpAIU3aLUKU

21. KucinotHo-0cHOBHOE TUTpOBaHHE. DAaKTOPHI, BIUAIONINE HA BEJIMUYUHY CKauKa
TUTPOBaHMs (KOHIICHTpAIHs, TeMIeparypa, BenuunHa K;)

22. KuciaoTHO-0CHOBHbIE HHAUKATOPHL. BeiOop nHauKkaTopa. MHTEpBan nepexona okpacku
unaukaTtopa. [lokazarens TUTpOBaHUS

23. KuciotHo-ocHOBHBIE HHANKATOPHI. TpeboBanus k uaaukaTopam. [IpaBumna Beidopa
MHAMKATOpa

24. Tutpumetrpuueckuii ananus. OMMOKN TUTPOBAHUS

25. OxucnurenHo-poccranoBurenabHoe TutpoBanue (OBT). Ypasuenue Hepuera. Kpusbie
TUTPOBAHUSA

26. OKMCIHUTENBHO — BOCCTAHOBUTENIbHOE TUTpoBanue. Meroast OBT

27. I'paBumeTpudeckuil ananu3. Cxema aHanu3sa. ['pynnel rpaBUMETPUYECKUX METOI0B
(BBIIENIEHUS, OTTOHKH, OCAKICHUS)

28. 'paBuMeTpHUeCKHil aHan3. Berauciienne pe3ynbTaToB 1Mo JaHHBIM
TPaBUMETPUIECKOTO aHaIHM3a (METOJT OCAXKICHHUS): TPEOOBAHUS K TPABUMETPHUICCKOM
bopme, rpaBUMETpUYECKUI (aKTOp, Macca rpPaBUMETPUUECKON (HOPMBI)

29. ®XMA. ITorenunometpus. CtangapTHbIN noTeHnuan. Y pasHenue Hepucra

30. IloreHimoMeTpus: npsiMasi HOTHUUOMETPUS, IOTEHIIMOMETPUUECKOE TUTPOBAHHE




CtpyKTypHBII
JJIEMEHT
KOMIIETEHIH

[Tnanupyemsble pe3ynbTaThl 00ydeHHUs

O1eHOYHEIE cpe€acTBa

31. DneKTpoAbl MOTEHIIMOMETPUHU. DINEKTPOAbl CPABHEHUS

32. DneKTpoAbl MOTEHIIMOMETpUU. NHAMKATOPHBIE SJIEKTPOIbI

33. Amniepomerpruyeckoe TuTpoBanue. OCHOBBI METO/A: MOTEHIIMAI Pa3JI0KEHHUS,

TG Gy3MOHHBIH TOK, MOJIIporpadudeckas BoJIHa

34. AMniepomeTpuueckoe TutpoBanue. CyIIHOCTh METO/IAa U IPUMEHSIEMBIC SJIEKTPO/IBI.
KpuBble aMriepoMeTpruecKoro THTPOBAHUS

35. ®otomerpuueckuii aHanu3. OCHOBHbIE 3aKOHOMEPHOCTH CBETOIOIJIOLICHHUS. 3aKOH
byrepa — JlambepTta — bepa

36. ®oTomerpuueckuii aHanu3. [I[pUUUHbBI OTKJIOHEHUS OT OCHOBHOT'O 3aKOHA
CBETOIOTJIONIEHUS

37. ®oToMeTpuuecknii aHanu3. MeTo1bl ONpeeIeHNs] KOHLIEHTPAlluU BEIIECTBA B
OKpallleHHBIX pacTBOpax. MeTo1 rpaaiynpoOBOYHOrO rpaduka

38. ®oTomerpuueckuii ananus. Meron auddepeHunanbHol (GOTOMETPUH, METOT
MOJISIPHOT'O CBOMCTBA

39. doTtomerpuueckuii aHanu3. Meron 100aBOK, METO/ CPaBHEHUS CTAHJAPTHOTO U
HCCIJIEyEMOTO PacTBOPOB

40. Konaykromerpus. TeopeTuueckne OCHOBBI METO/IA: ANEKTPUYECKAS IPOBOJIUMOCTD
pacTBOPOB, yA€IbHAs 3JIEKTPUUECKAs] IPOBOJUMOCTh PaBTBOPOB, SKBUBAJICHTHAs
AIIEKTpUYECKasi MPOBOJIUMOCTb PaCTBOPOB, ITOJBUKHOCTh HOHOB

41. Konnykromerpus. 3akoH Konbpaymia. DJIEKTPOIHUT B MTOJIE TOKA BHICOKOW YaCTOTHI
42. KonnykromeTpus: npsiMasi KOHITYKTOMETPHS, KOHTYKTOMETPUIECKOE TUTPOBAHHUE.
JlocTonHCTBa U HEAOCTATKHU METOJIOB

43, Kunetndueckue METOJbI aHAJIN3a. OcHOBHBIE HpI/IéMBI KHMHCTHYCCKHUX METOJ0B aHaJIM3a

44. MeToapl mOArOTOBKU MpoOkI k aHanu3y. Cpeansist mpoda. OT0op cpenHeit mpoObl
45. Ot60p npoOsI razoB. Cocyasl A 0TO0pa mpod




CtpyKTypHBII

AJIEMEHT [Tnanupyemsble pe3ynbTaThl 00ydeHHUs OneHoyHbIe CpeaCcTBa
KOMIIETEHIINH
46. Ot60p npoosl xuaKocTel. [IpobooTOOpHUKH
47.0160p npo6 TBEPBIX MaTepuaioB. OOpaboTKa, pa3jiesika i COKpalieHue IPOoObI
YMmeTb - 00Cyk1aTh criocoObI BEIOOpa METO1a 1. TIpu morenimomerpuueckom tutpoBanuu 10 M 0,15H AlI(NO3)s pactBopom (dhropuaa

aHaju3a;

- INTAHUPOBATH U IPOBOJIUTH HEOOXOAUMbIE
HCCIICIOBAHMS;

- HHTEPIPETUPOBATH U AHATU3UPOBATH
pe3yabTaThl HCCIEAOBaHUM;

-JIeJIaTh BBIBOJBI 10 pe3yJIbTaTaM
HCCIICIOBAHNIA;

HATPHS TOJIYYEHBI CICAYIOMNE JaHHBIE:

V,mn 1,0 2,0 3,0 3,5 40 45 50 55 60 7,0 8,0
E, MB 510 520 540 590 900 1010 1060 1110 1130 1140 1150
[Toctpouts uHTErpanbHyto U AudQepeHnnanbHy0 KpuBble U HAUTH TNar/Al

2. Ilocne pactBopenus 0,2500 r cranu pactBop pazbaBwim g0 100 mu. B Tpu konGsl
BMECTUMOCTBIO 50 MJI HOMECTHIIH 110 25 MJI 3TOTO pacTBOpa U 100aBUIIH:

- B IIEpBYIO KOJIOY: cTaHAapTHBIN pacTBOp, coaepxanmii 0,5 mr Ti, pactBopsl H, 0,
u H3PO,,

- BO BTOpY10: pacTtBopbl Hy0, u H3PO0y;
- B TpeThio: pactBop: H3; PO, (HyneBoii pacTBOD).

PactBopbl pazbaBuim 10 MeTKH W (OTOMETPHPOBAIM JIBa TEPBBIX pacTBOpa
OTHOCHTENBHO TpeThero. [lomyuwnnm 3navenus A: Ay, ., =0,650; A, = 0,25.

Paccunrtate ® TUTaHA B CTAIH.




CtpyKTypHBII

O1eHOYHEIE cpe€acTBa

AJIEMEHT [Tnanupyemsble pe3ynbTaThl 00ydeHHUs
KOMIIETEHIINH
Bnagerts - IPaKTUYECKUMH HABBIKAMU ITPUMEHEHUS

METOA0B UCCICIOBAHUA,

- IPaKTUYCCKUMHU HaBbIKaAMH 0T60pa HpO6LI
BCIICCTBA AJIs aHAJIM34a,

-croco0amMu OLICHHUBAaHHUA 3HAYMMOCTH U
HpaKTquCKOﬁ IMPUTOAHOCTHU MOJIYYCHHBIX
PE3yJIbTATOB,

- OCHOBHBIMH METOJIaMH PEIICHUS 33/1a4 B
00JacTu METOI0B KOHTPOJIA U aHAJIHU3a
BCIIECTB;

1. Onucath yCTpOICTBO U pabOTy JaHHOTO MPOOOOTOOPHUKA.

2 Ilpennoxurte HaubosIee YyBCTBUTENIbHBIE peaKIUH Ul (POTOMETPUUYECKOTO ONPEeTICHHS
omnpenenenus Al, Zn, Co, Mn, Ni, Fe. Beibop 060CHOBaTb, MOJTb3YSCh CIIPABOYHUKOM.

3. Tlpu mnonsporpadupoBanuu craHmapTHeIX pactBopoB Pb (II) nomyunin

pe3ybTaThI:
Cpp2+ - 1078, 2/mn ... 025 ... 050 ... 075 ... 1,00 ... 125
h, Mmm .. 20 .. 40 .. 60 .. 80 .. 100

Hagecky amomuHueBoro cruiaBa m=4,848 r pactBopui, u pactBop pazdasunu 50,0
mi1. BeicoTa monsiporpaduueckoii BOJHBI CBHHIIA B TIOTydeHHOM pacTBope h,= 0,7 MM.
Beruucnuts o (%) cBuHLA B 0OpasLe.

IIK — 4 — roTOBHOCTBIO HCII0JIH30BATH OCHOBHBIE NMOHATHUSA, 3AKOHbI 1 MOJ1€¢/IU TCPMOAUHAMMUKH, XMMHY€eCKOii KHHETHUKH, MIEPEHOCA TEIJIa U MACChI

3HaTh

-~OCHOBHBIC 3aKOHbBI TCPMOJUHAMUKHU U
XUMHYECKOMN KHUHCTHUKH,

Teopernueckue BOIPOCHI:

1. Yro siBsieTcs MpeIMETOM U3y4eHHs TepMOINHAMUKN? YTO MO3BOJISET MPEICKA3bIBATh




CtpyKTypHBII
JJIEMEHT
KOMIIETEHIH

[Tnanupyemsble pe3ynbTaThl 00ydeHHUs

O1eHOYHEIE cpe€acTBa

-OnpeaCICHUA OCHOBHBIX MTOHATHH
TEPMOANHAMHKHU U XHMHYECKOU KHHCTHKU,

-OIIpCACICHUA IIPOLCCCOB, ITPOTCKAOIINUX B
XUMHYCCKOM TCPMOAUHAMUKE U
XUMHYCCKOM KHHCTHKC,

XUMHYCCKas TCPMOANMHAMUKA B OTHOIICHUHU XUMHUYCCKUX peaKHHﬁ?

2. OxapaKTepI/I3yI71Te pa3jiniIue MEKKY U30JIMPOBAHHBIMU, 3aKPBITBIMU U OTKPBITBIMHA
CHUCTCMaMU. HpI/IBeI[I/ITe IMPUMCPLI U1 KaXKA0Iro BUAa CUCTCM. Kax B3anmMocBs3aHbI MCKOAY
coOoli Takue IMOHATHA, KaK « TCPpMOANHAMHUYCCKasA CUCTEMA», KTCPMOANHAMNYCCKHUEC
mapaMeTpb» U KTCPMOAUHAMHNYCCKHUEC cBOMCTBa»?

3. Uewm xapakTepusyeTcsi TepMOJUHAMUYECKOE COCTOSIHUE CUCTEMBI U
TepMOoauHaMHueckuii mpouecc? Jlaiite onpenenenue GyHKINUNA COCTOSHUS CUCTEMBI.

4. KakoBbI INpU3HAKKU TCPMOINHAMUYCCKOI'O IIpOoLccca B cucreme? Kakas KJIaCCI/I(i)I/IKaI_II/IH
mponeccoB CyYHmCeCTBYCT B 3aBUCUMOCTU OT MMapaMETPOB, KOTOPLIC B XOA€ NTPOLICCCOB
OCTAKOTCA IMOCTOAHHBIMU UJIM CTAHOBATCA HepeMeHHLIMI/I?

5. Uto nokasbiBaet TemioBoi 3¢ dext peakunn? Kak onpenenstor 3HaK TEMI0BOTO
3¢ deKTa Ha OCHOBE TEPMOJIUHAMUYECKON U TEPMOXUMHUECKONW CUCTEM 3HAKOB?

6. Kakum 006pa3oM BeIpakaroT CKOPOCTh XUMHUUECKON peakiuu?
7. KakoBa 3aBUCUMOCTB CKOpOCTH peakiuu oT Temnepatrypsi? [Ipasmio Bant —['odada.

8. Kak MOKHO 9KCTIEpUMEHTAILHO ONPEIEIUTh SHEPTHIO aKTUBAIU peakiuu? Kak
WCIIONIB3YETCS ypaBHEHHE AppeHunyca it 00pab0TKU dKCIIEPUMEHTABHBIX TAHHBIX U
BBIYHCIICHHSI BETMIUHBI E,?

9. Kak cocTaBisioT MaTeMaTH4eCKOE BbIpaK€HNE KOHCTAHThl XUMHUECKOI0 paBHOBECHS?
Kakue ocoOeHHOCTH TeTepOreHHbIX CUCTEM HaJI0 YUYUTHIBATh IIPU COCTABIEHUN KOHCTAHTHI
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XUMHYECKOI'O paBHOBGCI/IH?

10. B uém paznuuue nporeccoB, NpoTeKaroumx B Aud G y3noHHON o0nactu u
BKHHETHYECKOM obnactu? Kak n3MeHeHue TeMIepBaTypbl MOXKET BIUSATH Ha B3aUMHBIC
MEPEX0/Ibl MEXKAY ITUMH 00JIacCTIMU?

YMmeTs - OOBACHATH TUIIMYHBIC MOJIEIH MPOIECCOB | 3adaua 1

TEPMOAMHAMHUKH ¥ XUMUYECKOW KUHETHKH; .
Jisa peakuuit NHsNOs3w) = N2Ory + 2H20) 1 2CO(ry + Ozr) = 2CO2(r) BBIUUCIUTE

- BBIJICJIATh OCHOBHBIE 3aKOHOMEPHOCTH B 3HadyeHust AH u AS. IlpuHuMasi 3TU BeIMYMHBI HE3aBUCUMBIMH OT TEMIEPaTypbl, Jaite
nporeccax TSPMOAMHAMHUKH U XUMUYECKOW | KAYeCTBEHHYIO OLIEHKY HalpaBJICHUS PEaKIMU IPH HU3KUX UBBICOKMX TeMIepaTypax.
KHHETUKY; [TpubnmxénHo onieHuTe Temneparypy, Huxe KoTopoit NHaNO;w) crabuiien, a Bbiiie

paszjaraeTcs caMOIpoOr3BOILHO. JlaiiTe Takyro ke OneHKy cTadmibHOCTH COx(r).
- TPUMEHSTh 3HAHUS TEPMOJMHAMUKH U

XUMHUYECKON KUHETHUKU B 3aoaua 2

npodeCcCHOHATIBLHOM I TETFHOCTH; Peakiust uaeT 1Mo ypaBHCHHIO: Hz +J2=2H]

KoHcTaHTa CKOpOCTH 3TOM peakinu mpu HeKoTopoi Temmneparype pasHa 0,16. Ucxoanbie
KOHIIeHTpanuy pearupyromux se-mects: C°(Hz) =0,04 mons/n, C°(J2) = 0,05 moms/m.
Brruncnure HauaabHYIO CKOPOCTh  PEAKIIUU U €€ CKOPOCTH , KOT/1a KOHIICH-TPaIUs
Bozoposaa Oyzaer paBaa 0,02 MOJIB/I1.

Bnaners -MPAaKTUYECKUMHU HaBbIKAMH PACUETOB B [IpuMepHbIe TeMbl pedepaToB:
pazziene TepMOJUHAMUKU U XUMHUECKOU 1. TeopeTnueckre OCHOBBI KHHETHYECKOTO METO/Ia aHATHN3A.
KUHETHUKU; 2. Karanutudeckue METOAbl aHAJIN3A.

3. OcHoBHBIE METOABI 00PAOOTKM KUHETUYECKHUX JAHHBIX.
- OCHOBHBIMHU METO/IaMH pelieHus 3a1au B | 4. OCHOBHBIE IPHEMbl KHHETHYECKUX METOI0B aHAIN3a
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00J1aCTH METOI0B KOHTPOJISI M aHAJIU3a
BEIIIECTB;

- HaBbIKaMH 1 MCTOJUKaMH 0606H_IeHI/I$I
PE3yJIbTATOB PCUICHUS, 3KCHCpHMCHT3.JIBHOfI
JACATCIIbHOCTH.

5. IlpuMeHeHHME KHHETUYECKHX METOI0B
METaJUTypruyecKOro Npo13BOICTBA
6. VYkaxure CHocoObl ONpPEIEIeHUs HEU3BECTHOM KOHUEHTpPAalUu 110 JIaHHBIM

aHa/in3a B AHAJIUTHUYCCKOM KOHTPOJIC

KHHCETHYCCKUX I/ISMCPGHHﬁ: CYLIHOCTBb MCTOJa, TCOPCTUYCCKUEC OCHOBBLI, 0011aCTh
MMPUMCHCHUA.
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IIK-13 — roToBHOCTH OLIEHUBATH PUCKH U OTNPEAEISITH MePHI M0 00ecTieYeHUI0 6e30aCHOCTH TEXHOJIOTHYECKUX MPOILEeCCOB




CtpyKTypHBII

SIIEMEHT [TnaHupyeMble pe3ynbTaThl 00YICHHS OrneHoYHBIE CpECTBA
KOMIIETEHITHN
3HaTh - OCHOBHBIE METOIBI UCCIEI0BAHHI, 1. Onpenenenue o0IIETo CoAepKaHUs YIriiepo/ia B CIIaBax.
MO3BOJISIOIINX OLIEHUBATH TEXHOJIOTHYECKHUE
pHUCKH; 2. OCHOBHBIE€ METO/Ibl OIIPEACIICHUS CEPhI
- 9KOJIOTHYECKHE MPOOIIeMbI
IIPOMBIIIJIEHHBIX PETHOHOB. 3. Onpenenenne xpoma

4. oripejiesieHre BaHAIHS

5. Onpenenenue dpocdopa

6. AHanu3 U3BECTHSKA

7. IIpOMBILIITIEHHBIE Ta3bl

8. PeakTuBBI 1 MaTepuabl JIJIs TOTJIOMICHUSI Ta30B
9. IIJIK st OCHOBHBIX BEIIECTB PETHOHA

10. MeTopl OYMCTKH IMPOMBIIIJICHHBIX BBIGpOCOB

YMmeth - BBIOMpATh 3P PEKTUBHbBIE METO/IbI Ilpumepnvie npakmuyeckue 3a0anus 014 IK3amena:
HCCIIeTIOBaHUIM;
- OIIEHMBATh KAY€CTBO MTOCTYMAOMIETO 1. K HaBecke kapOonara Hatpus maccoi 0,1332 r mpummnu 50,00 mu 0,09496M pactBopa
CBIPbsl, TOTOBOW MPOAYKIIMH; COJISTHOM KUCIIOTHI, U30BITOK KUCIOTHI OTTHTpoBanu 24,8 mi 0,1M pacTBopa rHApOKCUAA
~BBIJICJIATH OCHOBHBIC HAIIPABJICHUSA HATPUS TI0 METUIIOBOMY OpaHKeBOMY. Boiuuciume maccosyio 0o (%) unoughghepenmuuix
HCCIIeIOBaHUIM;

npumeceti 8 oopasuye.

2. HaBecky crutaBa Maccoii 0,1938 r pacTBopuiin B COISTHOM KMCIIOTE U MarHUK OCA TN
ruzpodocdarom HaTpus B cpesie aMMoHuiHOTr0 Oydepa. Ocanok pactBopmin B 50 ma 0,1H
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O1eHOYHEIE cpe€acTBa

pacTBopa COSIHON KUCTIOThI. 30BITOK KHUCIOTHI OTTUTPOBAIH C METHIIOBBIM OPAaHKEBBIM,
u3pacxoaoBaB 18,00 mi pactBopa rugpokcuaa Hatpus ¢ Tutpom 0,0040 r/mn. Onpedenume
Maccosyio 007110 MazHus 8 cniase.

3. HaBecky u3BectHsika 0,1602 r pacTBOpuiu B COJIIHOM KHUCJIOTE, MOCJE YEro KalbLUN
OCaaWIM B BUJE OKcajaTa KallbLIMs; MPOMBITHI OCaJOK PacTBOPHIA B Pa30aBIECHHOM
cepHoll kucnote u orTuTpoBanu 20,75 M pacTBOpa epMaHraHaTa Kajius, TUTP KOTOPOTO
no kapoOonary kanbius paBer 0,006020 r/miu. PaccumraTh MaccoBylo J0i0 KapOoHaTa
KaJbLus B U3BECTHsIKE. (Oyenums Kauecmeo u3eecmusaKa ¢ moyKu 3peHus NpeoioHCeHHO20
MEexXHON02UYECKO20 Npoyecca,).

Bnanets

- XUMHWYECCKUMHU U (1)I/ISI/IKO-XI/IMI/ILIGCKI/IMI/I
METOJIaMU aHalln3a, 00eCeYNBAIOIINMHU
COBpPEMEHHBIE TpeOOBaHUs K 0€30MMaCHOCTH
TEXHOJIOTHYECKHX MPOIECCOB;

- ME€TOIaMU I/IIIGHTI/I(l)I/IKaHI/II/I
METAITyPrUUeCKUX 00BHEKTOB;
- HaBbIKaM1 U ME€TOAaMU O606HICHI/I$I
pe3yIbTaTOB UCCIEIOBAHUM.

IIpuMmepHbIe TeMbl pedepaToB 10 JUCHUILINHE
1. CrnekTpoCKOMMYECKHe METOJbl AHAIUTHYECKOTO KOHTPOJS (METOABI MOJEKYISIpHOU
CIIEKTPOCKOITAH, METOJIbI aTOMHOU U SIIEPHOM CIEKTPOCKOIINH, AHAIUTHYECKUI KOHTPOJIb
METAJIITyPrUueCKOTo ChIPhs)
2. DAEKTPOXMMHUYECKHE METOAbl AHATUTHYECKOIO KOHTPOJIS (METO/bl, OCHOBAaHHbIE Ha
AJIEKTPOJIN3€E, BOJBTAMIIEPOMETPUYECKHUE METOABI AaHAIW3d, IOTEHIHOMETPUYECKUN
aHaAJIN3, AaHAJTUTUYECKUN KOHTPOJIb ChIPbs IPH MPOU3BOJICTBE [IUHKA, CBUHIIA U HUKEJIS)
3. Xpomarorpaduyeckuii aHanu3 (OCHOBHBIE BHUABI XpoMaTorpaguu, OCHOBBI
Xxpomarorpaduu, U3MepeHne KOHIIEHTPALMH ITPU OMOIIM XpoMaTorpapuuecKoro MeTo/a,
00J1aCTH UCTIONIB30BaHUS PA3IMYHBIX BUIOB XpoMaTorpadun)
4. Xpomatorpapudeckue Merojbl aHanmu3a. ['azoBas xpomarorpadusi (OCHOBHBIE Y3JIbI
npuOOpPOB, KAUEeCTBEHHBIM M KOJWYECTBEHHBIN aHain3). AHalIu3 3arpsA3HEHUN BO3AyXa
METOJIOM ra3oBoil xpomartorpaduu. Mnentudukanus npumeceid. TokcuuHble BelIeCTBa,
anpejensieMble METOA0OM ra30Boi XpomaTorpaduu
5. AHanu3 3arpsi3HeHUH BO3AyXa METOJIOM TOHKOCJIONHOM XpomaTorpaduu (kodppuieHt
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pacnpezeneHus

KOMIIOHCHTOB

n METOoAbI €ro OIpEACICHUSA B TOHKOCJIOMHOM

XpOMaTOFpa(bI/II/I; OCOOEHHOCTH aHaJIN3a 3arp5[3HeHI/II>'I BO31yXa METOAOM TOHKOCJIOMHOH

XpoMarorpadumn)




0) Ilopsiiok mpoBeaeHUS MPOMEKYTOUYHOM aTTECTAIlUN, IOKA3ATE/IN U KPUTEPHH
OLlCHUBAHMSA:

IIpomesxyTouHast arrecTanus 1o JUcHUIInHe «MeToapl KOHTPOJISI U aHAIIN3A BEILECTBY
BKJTIOYAET TEOPETHUECKUE BOIIPOCHI, MTO3BOJISIOLINE OLIEHUTh YPOBEHb YCBOCHHS 00YUYaIOIIUMHUCS
3HAHUH, U TPAKTUYECKUE 3a/1aHUs, BEISBIAIONINE CTETIEHb CHOPMHUPOBAHHOCTH YMEHUN U
BJIaJICHUH, IPOBOJUTCA B POPME IK3aMEHa.

DK3aMeH 10 JAaHHOW JUCLUILIMHE TPOBOAUTCS B YCTHOM (hopMe 1Mo 3K3aMeHalMOHHBIM
OueraM, KaXIbli U3 KOTOPBIX BKJIIOYAET 2 TEOPETUYECKHX BOIIPOCA U OJITHO IPAKTUYECKOE
3aJlaHue.

IToka3aTesu U KpUTEPUH OLICHMBAHUSA JK3aMeHA:
— Ha OLIEHKY «OTJINYHO» (5 6aJUI0B) —00yJarOMUIiCs JEMOHCTPUPYET BEICOKU YPOBEHb
c(OpPMHPOBAHHOCTH KOMITETCHIIUH, BBICOKHI YPOBEHb 3HAHHI HE TOJBKO Ha YPOBHE
BOCIIPOU3BECHHS U O0BACHEHHS HH(POPMAIIMY, HO ¥ HHTEIUICKTYaJIbHbIC HABBIKU PEIICHUS
npo0ieMm u 3aaay:

® J1aeTCs KOMIUIEKCHAs OLEHKA MPEJI0KEHHON CUTYAllVH;

® JIEMOHCTPUPYIOTCS TIyOOKHME 3HAHUS TEOPETUYECKOTO Marepualia M YMEHUE HX
MIPUMCHSITD;

® JI0CICAOBATCIIBHOC, ITPABUJIbHOC BBIIIOJIHCHHUEC BCCX IMPAKTHYCCKUX 3a,I[aHI/II71;
® YMCHHC 000CHOBAHHO M3JIaraTh CBOU MBICJIM, AC€JIaTb H606XOI[I/IMBIe BBIBOJBbI.

— Ha OLIEHKY «Xopoio» (4 6anna) — o0yyarouiuiicss 1eMOHCTPUPYET CPEAHHUI YpOBEHb
c(OPMHUPOBAHHOCTH KOMITCTCHIIHN:
® JlaeTCs KOMIUICKCHAsS OIICHKA MPEI0KCHHON CUTYAIIHH,
® JIEMOHCTPUPYIOTCS TOCTATOYHBIC 3HAHUS TEOPETUICCKOTO MaTepuaia i yMEHUE UX
MPUMEHSITh; HO IOMYCKAIOTCS HE3HAUUTEIbHBIE OLTUOKU, HETOUHOCTH
® BBINIOJIHEHHWE BCEX MPAKTUYCCKUX 3aJ[aHUN; BO3MOXKHBI CJIHMHHYHBIC OIIUOKH,
UCTIPABIIIEMbIC CAMUM CTYJCHTOM TIOCIIE 3aMEYaHHUsI TPETI0IaBaATEIIS,;

® 3aTpyYAHCHUA IPU AHAJTIUTUYCCKUX OIICpaluiax, IMCPEHOCC 3HaHUN H YMCHI/Iﬁ Ha
HOBBIC, HCCTAHAAPTHLIC CUTYyallnN.

— Ha OLIEHKY «Y/JA0BJIETBOPUTEJIBHO» (3 Oauia) — 00yJarouuiicss JeMOHCTPUPYET MOPOTOBBIN
ypOBEHb C(HOPMUPOBAHHOCTU KOMITETEHIIMHA:
® 3aTPyIHEHUS C KOMIUIEKCHOHN OLIEHKO! NPEJIOKEHHON CUTYyallWH;

® HCMNOJIHOC TCOPCTUYICCKOC 06OCHOB3.HI/IC, TpeGonmee HaBOOAINIUX BOIIPOCOB
npenoaaBaTeiii,

e  BBINOJHEHHUE 3a/IaHNUM ITPU MOJICKA3Ke IPENoIaBaTes;
e 3aTpynHEHUs B (GOPMYIUPOBKE BHIBOJOB.

— Ha OLIEHKY «HeyA0BJIETBOPUTEIbHO» (2 Oaylia U HIDKE) -00yJaromuiicss He MOXKEeT MoKa3aTh
3HaHHUS Ha YPOBHE BOCIPOU3BEIEHUS U 00BsICHEHUsI HH(OpMauu

® HCIpaBHJIbHAas OLICHKA HpeZ[HOX(CHHOﬁ CUTyalluu,
OTCYTCTBHUE TCOPETUICCKOI'O 000CHOBAHHS BBIIOJHEHHUS



