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KoMmiekT KOHTpOJBHO-OIIEHOYHBIX CpEeACTB pa3spaboTaH Ha ocHoBe PenepanbHOro
roCyIapCcTBEHHOr0 00pa30BaTeNIbHOr0 CTaHIapTa cpefHero MpodeccHoHaNbHOTO 00pa3oBaHUS
no cnenuaabHocTH 22.02.08 Mertannypruyeckoe MNpPOM3BOACTBO (MO BHAaM  MPOHM3BO/JCTBA),

YTBEpKIEHHOro NMpuka3oM MuHHcTepcTBOM npocselieHus Poccuiickoit denepaumu ot 25.09.2023 rona
Ne 718.
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1 IMacnopT KOMILIEKTA KOHTPOJIbHO-0IeHOYHBIX CPECTB

KonTtponsHo-onieHounbie cpenctBa (KOC) mpennazHayeHbl 118 KOHTPOJS U OLEHKH
00pa3zoBaTebHBIX JIOCTHIKEHHH 00ydaromuxcs, OCBOUBIINX IPOrpaMMbl y4eOHBIX AUCLHUILIMH
«XuMHYECKHE B PH3UKO-XHUMHYECKHe MeTOIbl aHam3a» U «Kpuctamnorpadust 1 MUHEPAIOTHA»

KOC BrmogaeT KOHTPOJIBHBIE MaTepHaNE! IS IPOBENEHHS IPOMEXKYTOUHOH aTTecTaluu
B hopme KomILTekcHOro nuddepeHnIEpoBaHHOrO 3a4éTa.

KOC pa3pabotan Ha OCHOBaHUH CIEAYIOMAX JOKYMEHTOB:

I OCHOBHOM npo(heccHOHANBHOM 00pa30BaTeNbHON IPOrPaMMBI 110 CHIELMAIBHOCTH
CIIO mo cmemuansHOocTH 22.02.08 MeTamnypruyeckoe NMPOM3BOACTBO (IO BMAAM TIPOM3BOJICTBA),

YTBEpKIAEHHOTO MpPHKa3oM MHUHHCTepcTBOM mpocBelneHus Poccuiickol denepauuu or 25.09.2023 roxa
Ne 718.

2 NporpaMMbl  y4eOHOM IHCUMIUIHHBI «XUMHYECKHE H  (QHU3HKO-XHMHYECKHE
METO/IbI aHAJIH3a.
3. IporpamMMsl yueOHoM aucuuminasl «Kpucramiorpadus 1 MUHEPATOTHA»
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3. Kommiaekr KOHTPOJIbHO-0II€EHOYHBIX CPEACTB

3.1. 3amaHus N8 NpoBeleHHs KoMILIekcHoro nHpdepeHnnpoBaHHOro 3a4éra mo
DECHHILTHHAM  «XHMHYecKHe H  (H3HKO-XHMHYECKHE  MeTOAbl  aHAJAHM3a» H
«Kpucraaaorpadusi 1 MHHepaJIOrus)

ITo pe3ynbraTam OCBOEHHSI JUCIMIUIMH MPOBOAUTCS AU(depeHInpoBaHHbIH 3a4ET B BHIE

KOHTPOJILHOH paboTEhl.

KonuuectBo 3K3EMIUIIPOB 3a1aHHs COOTBETCTBYET KOJIMIECTBY CTYACHTOB.

Yceaosus:

KonuyecTBO 3K3eMILIIPOB KOHTPOIBHOH paboTEl COOTBETCTBYET KOIMYECTBY CTYJEHTOB.
Bpems Ha MOArOTOBKY H BHINOJIHEHHE:
3auéT MPOBOIMTCS B OJHH 3Tan. BpeMms /i noaroToBku — 40 MHHYT.

pyuka, KajekynaTop. Tabmumer: «llepumommueckas Tabmuna
xumudeckux snementoB JI.M.Menneneesa», Tabmmma «PacTBOPHMOCTE KHCIOT, COJNEH H

OdbopynoBanue: Oymara,

OCHOBaHHH»

MeToau4yeckoe odecrniedenne: He IpeIycMaTpHBAETC.
CrpaBouHasi JHTEepaTypa: He IpeIycMaTpHBaeTCs.

HHcTpyKIus Mo BHINOJTHEHHIO KOHTPOJIBHOH padoThl
BHuMaTensHO IPOCMOTPHUTE 3a/laHHE.
Bpemst BeinosHeHus 3a1anusd — 40 MHH
KonTponenas paboTa coepkuT 3 3aJaHus 110 BCEM H3YUYEHHBIM TEMaM.
He nonyckaercs pa3roBapuBaTh U 3a1aBaTh BONIPOCH IPYTHM CTYAEHTaM.
KpurepHun oneHKH Ha TeOpeTHYECKHIT BONpPoOC

Ouenka Kpurepun IIpumeyanus
«OTIHYHO» ot 90% 1o I'nyGokoe ¥ TIIOJHOE OBJAJEHHE COICPXKAHHEM
100% y4eOHOTO Marepuana, B KOTOPOM OOyYarOIHHCS
BKJIFOUHTEIBHO | IETKO OPHEHTHPYETCsl, NOHATHHHBIM almapaTtoM, 3a
VMEHHE CBS3bIBATHE TEOPUIO C IPAKTHKOH, pelarb
IIPaKTHYECKHE 3aa4yM OINpeleleHHs] BHa MHHEpaa,
00ocHOBBIBaTh cBoM cyxaeHHd. OTnuyHas OTMETKa
IpearoNaraeT rpaMoOTHOE, JIOTHYHOE H3JI0KCHHC
OTBETA B YCTHOH opme.
«Xopouio» or 70% no | OOyuarommiics TONHO OCBOMJ Y4YeOHBIH MaTepual,
90% BJIaJieeT MOHSATUHHBIM anlaparoM, OPHEHTHPYETCS B
M3y4eHHOM MaTepHale, OCO3HaHHO NPHMEHAET 3HaHHs
JUI  pelIeHHWs] TPaKkTHYeCKHX 3a1ad, TIPaMOTHO
u3naraeT OTBET, HO cojepkanue M (opma oTBera
HMEIOT OT/Ie/IbHBIE HETOYHOCTH.
«Y IOBIETBOPHUTEIBHO o1 50% mo | OOyuaronmmiics oOHapy)XKHBAaeT 3HaHHE W MOHHMaHHE
70% OCHOBHEIX TIOJOXEHHH ydeOHOro Marepuana, HO

Hu3Jjaract €ro HEMOJIHO, HEIIoCIEed0BaTEIIBHO,
JOIIYCKaeT HETOYHOCTH B OIIPEACIICHHH TIOHSTHH,
JOITyCKaeT OIMOKH B OIIpECICICHHH MHHEpalla, HE
YMEET JOKa3aTcJIbHO 000CHOBATE CBOH CYIKICHHS.

«HeynoBieTBOPUTEIILHO»

Menee 50%

OGyuaromiuiicss UMeeT pa3po3HEHHbIE, OeCCUCTEMHBIE
3HaHMg, HE  yMeeT  BbIIEINATh  IIIABHOC U
BTOPOCTENEHHOE, JOMYCKaeT OIIHOKH B ONpE/ICICHUH
KJacca  MHHEpPAlIoB, HCKaxkaeT  (OPMYIHPOBKH
OCHOBHBIX ITOHSTHIA.




OneHka «S»OTJHYHO CTaBUTCS NPH BHINOJHEHHH BCEX TpeX 3aJaHuii, MOJHBI OTBET HA
TEOPETHYECKUH BOIIPOC, BBITOJIHEHHE 2 U 3 3a1aHuil 6e3 noMapok U omuOoK.

Onenka «4» Xopomio, CTaBUTCS NpPH BBIIOJHEHHH BCeX TpeX 3alaHuif, MOJNHBLIA OTBeT Ha
TEOpPETHUECKHUit BOIIPOC, BEIMOMHEHUE 2 U 3 3a1aHuii ¢ ommuOKaMHu.

Ouenka «3» yI0BJIeTBOPHTEIBHO — CTABHTCSA MPH BBIIOJHEHHH BCEX ABYX 3a/IaHUH, MOTHBINA
OTBET Ha TEOPETUUYECKHH BOIIPOC, BHIMOJIHEHHE 2 WIH 3 3aJaHHMH.

OueHka «2» He yI0BJIeTBOPHTEILHO, KOTIa BHITOTHEHO TOJIBKO OIHO 3aJaHHE

Hynegoii BapuanT

HA OLIEHKY 5 (oTnu4HO).
1. Teoperwueckuii BOIpPOC U3 CIIHCKA BONPOCOB [UId co0eceI0BaHUS.
2. Cxomsko Ma Ha SO4 Hano B3sTh, uTo6s npurotoButs 0,025 eé p=1086r/cv® (75%) B
500 mn ?
3. Paccuurate % comepkaHue a3ora B cieayoomux coequHeHusx — NaNO; , AI(NOs)s ,
NH4NOs.

HA OLIEHKY 4 (xoporo).

1. Teoperuyeckuii BOIIpoc U3 CIKUCKA BOIPOCOB 1151 coOece10BaHM .

2. Ckoneko M HNO3 Hamo B3saTh, uT068! npurotoBuTh 0,011 €€ p = 1,3 Sr/em®  (85%) B 250
Mi?

3. Paccumrats % comepikanue Kanus B crneayromux coequnenusx — KCl, K2 COs, K3 POq.

HA OLIEHKY 3 (yZIOBIETBOPUTENLHO).

1. Teoperuyeckuii BOIIpoc U3 CIHCKaA BOIMPOCOB It COOECEI0BAHHA.
2. Yemy paBHa KoHieHTpanus pactBopa NaOH , ecnu Ha Hefirpamuzanuio 750 M 2H pacTBopa
HNO;3, 65110 u3pacxomgosano 375 mn NaOH?
3. Paccuutats % comepixaHue xejesa B creayomux coequnenusx — FeCls, FeS, Fez (SO4)s.

BOIIPOCHI 1Jis COBECEAOBAHMS

1. TeomeTprueckas Kpuctamiorpadusi.

2. 3aKOHBI KpHCTAIIOrpadHH.

3. OnpenenuTe HAa3BaHHS IMPOCTHIX (POPM KPHCTAILTOB MaKeTOB.
4. CTpyKTypa KpHCTa/lIa, KaaccHpuKanus.

5

CTpoeHHE KPHCTAUIOB, 3JIEMEHTHl M KIACChl CHMMETPHM KPHCTaLIOB, NpPOCTbie (OpMBbL

KpPHUCTAITIOB 1 KOMOMHALUH, CHHTOHHH KPHCTALIOB.
6. OOpa3zoBaHHEe KPHCTAIUIOB, HX POCT, CBOKMCTRA.

7. DaxTOpBl, ONpeIeNsiolHe 3apOXkKIACHHE KPUCTALIOB, 00pa3oBaHHe KPUCTAUIOB M3 PACIIaBOB,

pacTBOpPOB, Ta30B.

8. Munepanorus. 3ajaul MUHEPAIOTHH.
9. Pa3HOBHIHOCTH MHHEPAIOB, XHMHYECKHIT COCTAB MUHEPATIOB, (PH3HUECKHE CBOWCTBA MHHEPATIOB.
10. CtpykTypHas GopMyia MUHEPAIIOB.

11. ®opmMel 3aeranusi TOPHBIX IOPOJL: IIEPBUYHEIE, BTOPHYHEIC.

12. [Tporeccel 00pa3oBaHKsa MUHEPAIOB: 9H/IOTEHHBIE, 9K30T€HHBIE.

13. TIporeccsl 06pa3oBaHmsi TOPHBIX MTOPOJ: OCATOYHBIN, MarMaTHYECKUH, METaMOPHUUECKHHA.
14 .TTpuHnUnE! KIaccH(GUKALMH MHHEPAJIOB, KJIACCHl MUHEPATIOB, UX XapaKTepHCTHKA.




15. Camopoausie snemenTsl. O01mas XapakTepuCcTHKa Kiiacca.

16. Camopo1HbIe METAJLIBL, UX CTPYKTYDPA; YCJIOBUS 00pa30BaHHUS.
17. CaMOpo/1HBIe HEMETAILIBI, HX CTPYKTYPa; YCIOBHS 00pa30BaHHS.
18. OcHOBHBIE MECTOPOXKIEHHUS CAMOPOIHBIX 3JIEMEHTOB.

19.  Ilpakrudeckoe

IIPpUMEHEHHE

CaMOpPOJIHEIX 3JIEMEHTOB B Pa3IHYHBIX obnacrsx

MIPOMBIIITIEHHOCTH, UX 3HAUUMOCTb. Y CIIOBHS XpaHEHHUS.
20. Kucropo/Hble CoeTMHEHUs. XapaKTePHCTHKA.

21. Okcuas! (KOpYHI, FeMaTHT, epHKIIas3).
22. TuapoOKCHIIBI (IHACTIOP, JIUMOHHT).

23. CnoiicTra,

JIUArHOCTHYECKHE
KHCJIOPOJHBIX COCHHEHHIA.

IIpH3HaKH, IPaKTHYECKOE 3HA4YCHHE, MECTOPOMKIECHHA

24. Cunukatsl. O011as XapakTepuCTHKA, 0OCOOEHHOCTH CTPOSHHSI, IIPUHITUIIL KlacCU(UKaliH.

25. Cunukatel € H30IUPOBAHHLIMH KPEMHEKUCIOPOAHBIMH TETpajipaMH, ¢ 100aBOYHBIMH
aHHOHaMH, CO CIBOEHHBIMHU TeTpaj’IpaMH.
26. CUHKaTHl KONBIIEBEIE, IIeNIOYCUHEIE, IHCTOBEIE, CIIONCTHIE, KapKacHBIE.

27. 3HadeHde MUHEpAIOB Kjlacca CHIMKATOB Ul KEPAMUYECKOH INPOMBIIUIEHHOCTH; YCJIOBHS

XPaHEeHHUs.

28. OOmas xapakTepHCTHKA,

CBOfICTBﬁ, JHAarHOCTHYCCKHUEC  IIPH3HAKH, IIPOHCXOMKICHHE,

NPaKTHYECKOE 3HAUEHHEe, MECTOPOXKICHHUS, YCIOBUS XPaHEHHUS.
29. O0mas xapakTepuCTHKa MHUHEpAJIOB Kiacca: cynbGHIBL, cyab(aTsl, ranoiiHele COeINHEHHUS,
kapOoHaThbl, OOpaThl, HUTPATHI CBOMCTBA.

Yciaosus:

2.2 Ilaker 3Kk3amMeHaToOpa

KonuyecTBO 3K3eMILIIPOB KOHTPOIBHOM paboThl COOTBETCTBYET KOJIUYECTBY CTYICHTOB.
Bpemst Ha NOATOTOBKY H BbINOJIHEHHE:
3auéT IPOBOAUTCS B ONHMH 3Tan. Bpems nist noarotoBkd — 40 MHHYT.
O6opynoBanue: Oymara, pyukH, KaJbKyJIsSTOPEL

Tabmumer: «[lepuoxnueckas Tabmuia XuMuyeckux anementos JI.WM.Menneneesay,
Tabmuua «PacTBOPEMOCTD KHCIIOT, COJIEH H OCHOBAHHH».

MeTtoauveckoe odecriedeHHe: He IPeyCMaTpHBacTCs

CnpaBoyHasi THTEpaTypa: He IPENyCMaTpPUBAECTCS

PexoMeH1alH N0 NPOBEACHHIO OLIEHKH.

Onenka Kpurepuu Ipumeuanns

«OTIHYHOY ot 90% 1o I'nyboxkoe U T1ONHOE OBJAIECHHE COJEPIKAHHEM
100% y4eOHOTO MaTepuasla, B KOTOPOM OOY4YaroIHiCcs
BKIIIOYHMTENIEHO | IETKO OPHEHTHpPYETCs, MOHATHHHBIM ammaparoM, 3a
YMEHHE CBS3bIBATh TEOPUIO C MpPaKTMKOM, pelarhb
IpaKTHYECKHE 3a/a4yyl OIpe/eNICHHS BHIA MHHEpaia,
000CHOBBIBATL CBOM CykAeHHSA. OTiIMYHAas OTMETKa
npeanonaraeT TPaMOTHOE, JIOTHYHOE H3JI0XKEHHE

oTBeTa B ycTHOH (hopme.
«Xopo1o» or 70% no | OGyuaromuiicss MONHO OCBOMJ y4eOHBIH MaTepual,
90% BlazeeT NMOHATHHHBIM anmnapaToM, OpPUEHTHPYEICS B

H3Y4YEHHOM MaTepHale, OCO3HaHHO NPpUMEHACT 3HAaHHA
IS pemieHHss TPAaKTUYeCKHX 3aj1ad, TIPaMOTHO
u3JlaraeT OTBET, HO cojepykaHue M (Qopma OTBETa
HUMEIOT OT/e/IbHbIe HETOUHOCTH.




((VJIOBJIETBOPI/ITCIIBH o»

ot 50% 1o
70%

Obyyatomuiics oOHapyKUBaeT 3HAHHE U MOHUMAHHUE
OCHOBHBIX TIOJIOKEHHH yueOHOro MatepHala, HO
M3jlaraeT  €ro  HeNoNHO,  HeNocIeNoBaTeNbHO,
JIONYCKAeT HETOYHOCTH B OIpEAC/ICHUM MOHATHH,
JIONyCKaeT OMMOKH B OINpeJelleHUH MHUHepaia, He
yMeeT JI0Ka3aTelIbHO 000CHOBATh CBOU CY)KJEHHSL.

((HﬁYI[OBHCTBOpHTGHBHO))

Menee 50%

OOyuaromumiicss UMeeT pa3po3HEeHHbIe, OECCHCTEMHBIE
3HAHHSA, HE  YMEeT  BBUIENATH  TJABHOE H
BTOPOCTEIIEHHOE, JIONYCKaeT OMHUOKH B ONpeAeIeHUH

OCHOBHBIX [OHSATHIA.

Onenka «5»0TJMYHO CTaBUTCS NpPH BHIIONHEHHH BCEX TpeX 3aJaHMi, IOJHBIA OTBET Ha
TEOpPETHYECKHH BOIPOC, BEITOTIHEHNE 2 U 3 3anaHu# 6e3 moMapoK H omuOoK.
Onenka «4» X0pomo, CTaBUTCS NPH BBIIOJHEHHHM BCEX TPEX 3aJaHMil, MOJHBIH OTBET Ha
TEOPETHYECKHIA BOMPOC, BHINOJIHEHHE 2 U 3 3aaHuH ¢ OIHMOKaMH.
Onenka «3» yI0BJETBOPHTEILHO — CTABUTCS IIPH BHINOJTHEHHH BCEX JBYX 3a/IaHHi, ITOTHBIH
OTBET HA TEOPETHYECKHH BOINPOC, BBIIIOIHEHHE 2 HIH 3 3a/1aHHH.
Onenka «2» He YI0BJIeTBOPHTEIbLHO, KOT/Ia BHIIOJIHEHO TOJIBKO OJIHO 3aaHHe
Hroropas OLeHKa ONpelenseTcs Kak CpeJHee 3HAYeHHe 332 TEOPETHYECKHH BOMPOC H

MIPaKTHYECKUE 3a0aHHUsA.

4. TlepeueHr pexomeHaAyeMbIX Yyd4deOHbIX m3Januii, HurepHeT-pecypcos,
JOTOJIHATEIbHOH JIUTEePaTyPhl

OcCHOBHEIE HCTOYHHKH:
1. Anapres A.M. AHanuTHYeCKas XHUMHS: ydeOHOe moco0He Il CPeIHEro IPOdECCHOHAIBHOTO
obpasosanus. — Mocksa: M3patenscteo FOpaiit, 2022;
2. BopucoBa O.M., CambuukoB B.JI., «Xumuueckue, (QU3MKO-XUMHUECKHE H dbuznyeckue
MeTosl aHanusa, M., Merautyprus, - 2010
3. Bbynanos, B. A. Musepanorus ¢ OCHOBaMH KpHcTaatorpaduu : y4eOHHK UL CPEIHEro
npodeccronansHoro obpasoBanms / B. A. Bynanos, A.H. Cusbix, A.A.benoronos: mox
Hay4HOH penaximen @. A. JletHukoBa. — 2-e 3], nepepad. u gon. — Mocksa : M31aTenbeTBo

HOpaiit, 2025
4. Yepkacosa T.FO. OcHosrl kpuctauiorpabun 1 MHHepatoruu: yuebHoe mocodue; Tomckmii
[OJMUTEXHWYeckuil  yHuBepcuter. — Tomck: M3g-Bo Tomckoro  IIomuTeXHHYECKOTO

yHuBepcuteTa, 2014.

JlomIoTHATETbHEBIE HCTOUHHKH:
1. T'ypsuu SI.A. Xumudeckuil aHanu3: Y4eOHUK JUIA CPETHHX TIPOPECCHOHATBHBIX TEXHHYECKAX
yummmr. — M.: Beicmas mkona, 1985 r.
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